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OOyuaronuiicss Hay4HUTCS:



XapaKTCpHU30BaTh OCHOBHBIC MCTOAbI ITO3HAHMA: Ha6J'IIOI[eHI/Ie, HN3MCPCHUC, DKCIICPUMCHT,
OITMCBLIBAaTh CBOMCTBA TBCPABIX, KUJIKHX, F33006p33HBIX BCUICCTB, BbIACIIAA NX CYIICCTBCHHBIC ITIPU3HAKH;
PACKPBIBATb CMBICJII OCHOBHBIX XUMHWYCCKUX MMOHSITHHI «aToOM», «KMOJICKYJIa», «XUMHMYCCKHUU QJICMCHT», «IIPOCTOC

BCIICCTBO», «CJIOKHOC BCUICCTBO», KBAJICHTHOCTL», KXUMHUUCCKAA PCAKIUA», UCIIOJIb3Ys 3HAKOBYIO CUCTEMY XUMUU,

PAaCKpbIBaTh CMBICJ 3aKOHOB COXPAHEHHUS MACChl BEMIECTB, TOCTOSIHCTBA COCTABA, AaTOMHO-MOJIEKYJISIPHOW TEOPUH;
pasinyaTh XUMUUECKUE U PUBHUECKUE SIBJICHUS,

Ha3bIBaTh XUMUYECKUE IJIEMEHTHI;

OTPEENISTh COCTAB BEUIECTB M0 UX (hopmynam;

ONPEAEIATH BAJIEHTHOCTh aTOMa JIEMEHTA B COCIUHCHUSAX;

ONPEAEIATh TUIl XUMUYECKUX PEAKLUN;

HAa3bIBaTh PU3HAKU U YCIIOBUS NPOTEKAHUSI XUMUUECKUX PEAKIUN;

BBISABJISITh IPU3HAKH, CBUJIETENBCTBYIOIIME O TPOTEKAHUN XUMUYECKOW PEAKIIUU ITPY BBIIIOJIHEHUHA XUMUYECKOTO

OIIBITA;

COCTaBIIATH (POPMYJIbl OMHAPHBIX COCAMHEHU;

COCTAaBIISATh YPABHEHUSI XUMHUYECKHUX PEAKIIHIA;

coOnronaTh npaBuiia 0€30MacHOi padoThl IPU MPOBEAECHUH OIBITOB;

MOJI30BaTHCA J1A00PATOPHBIM O0OPYIOBAHUEM U TTOCYIIOM;

BBIUUCIISITH OTHOCUTEIHHYIO MOJICKYIISIPHYIO U MOJISIPHYIO MAcChI BEIIECTB;

BBIUMCIISITH MACCOBYIO JIOJIO XMMHUYECKOTO dIIEMEHTA 0 (hOpMyJsie COSAMHEHNUS;

BBIUUCIISITH KOIMYECTBO, 00BEM MITM MAacCy BEIIECTBA MO KOJIUYECTBY, 00bEMY, MACCE PEareHTOB WJIK IPOAYKTOB

pCaKnunu,

XapaKTepHU30BaTh GU3NICCKHUE U XUMUYIECKHAE CBOMCTBA MPOCTHIX BEIIECTB: KUCIOPOAA U BOIOPOJIA;
MOJTy4aTh, COOMPATh KUCIOPOJ U BOJOPO/I;

pacrno3HaBaTh OMBITHBIM MMyTEeM ra3000pa3HbIe BEIIECTBA: KHUCIOPO, BOAOPO/;

pPacKpbIBaTh CMBICT 3aKOHa ABOTAIpO;

PACKpBIBaTh CMBICI TIOHITHH «TEMIOBON A((HEKT peakIumy, «MOJISIPHBIN 00beM»;

XapaKTepru30BaTh (HU3NIECKUE U XUMUIECKHUE CBOMCTBA BOJIBI;

PacCKpBIBaTh CMBICT TIOHSTHS «PaCTBOPY;

BBIUMCIISITH MAaCCOBYIO JIOJIO PACTBOPEHHOTO BEIIIECTBA B PACTBOPE;



IMPUTOTOBJISITH PACTBOPBI C OMPENCIICHHON MacCOBOM 10J1€H PaCTBOPEHHOTO BELIECTBA;
Ha3bIBaTh COCIMHEHUS N3YUYEHHBIX KJIACCOB HEOPTraHUYECKUX BEUIECTB;
XapaKTepU30BaTh PU3MUECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX BEILIECTB: OKCUJIOB,

KHCJIOT, OCHOBAHMH, COJICH;

ONPENEIATh NPUHAICKHOCTh BENIECTB K ONPENEIICHHOMY KJIACCy COEAUHEHN;

COCTaBIIATH ()OPMYJIbI HEOPTAHUYECKUX COCTMHEHUN U3YUEHHBIX KIaCCOB;

MPOBOAMUTH OIBITHI, TOATBEPKIAIOIIME XUMUYECKUE CBOMCTBA U3YUCHHBIX KJIACCOB HEOPTAaHUYECKHUX BEIIECTB;
pacro3HaBaTh ONBITHBIM MIYTEM PACTBOPHI KUCJIOT U HIENO0YEH IO U3BMEHEHUIO OKPACKHA UHINKATOPA;
XapaKTEpU30BaTh B3aUMOCBA3b MEK/y KJIACCAMU HEOPTaHUYECKUX COCAUHEHUI;

packpsbiBath cmbich llepuoanueckoro 3akona .M. Menneneesa;

00BSICHATH (PU3UYECKUI CMBICT AaTOMHOTO (TIOPSAIKOBOTO) HOMEPA XUMUYECKOTO 3JIEMEHTa, HOMEPOB TPYIIIBI U

nepuoa B nepuoanueckor cucreme /.M. Menneneena;

COCTaBIIITh CXEMbI CTPOEHUS aTOMOB NepBbIX 20 351eMeHTOB nepuoauyecko cucremsl .. Menneneena;
PAaCKpbIBaTh CMBICI NOHATHI: «XUMHYECKAS CBI3bY, «AJEKTPOOTPULIATENBHOCTDY;

XapaKTepHU30BaTh 3aBUCUMOCTh (DM3MYECKUX CBOMCTB BEIICCTB OT THUIA KPUCTAITMIECKON PEIICTKY;
ONPEAEHATh BUJ XUMHYECKON CBSI3U B HECOPTAaHUYECKUX COCTUHEHUSAX;

n300paxkaTh CXEMbl CTPOEHHUS MOJIEKYJI BEIIECTB, 00pPa30BaHHBIX Pa3HBIMU BUIAMU XUMUYECKUX CBS3EH;
PACKpBIBATH CMBICII ITIOHATHN «HOH», «KaTUOHY», KAHUOH», «IIEKTPOJIUTBI», «HEAIEKTPOIUTHI,

CQIICKTPOIMTUYCCKAA JUCCOIUALUA», KOKUCIUTECIIb», KCTCIICHb OKUCICHU)) «BOCCTAHOBUTCIIL), «KOKHCJICHUC),
«BOCCTAaHOBJICHHECY ,

ONpeAesATh CTENICHb OKUCIICHUS aTOMa JIEMEHTA B COCIMHCHUY;
PACKpBIBAaTh CMBICI TEOPHUH AEKTPOIUTUUECKON JUCCOLUAIINM;

COCTaBJISITh YPABHEHHUS AJIEKTPOJIMTUYECKON AUCCOIMALIMUA KUCIIOT, IIETI0OUYEH, COJIEH;

O0OBSACHATH CYIIHOCTH IIPOIIECCa AICKTPOIUTHICCKON TUCCOMAIIMN U PEaKIuii HOHHOTO 0OMEHa;
COCTaBIIATh TIOJIHBIC U COKpAIIEHHBIC HOHHBIE YPaBHEHUSI pEaKIIMK OOMEHa,

OTIPENICIIATh BO3MOXKHOCTD IIPOTEKAHUS PEaKIIi HOHHOTO OOMEHA;

MIPOBOAUTH PEAKLINH, TOATBEPKAAIONINE KAU€CTBEHHBIN COCTaB Pa3JIMYHbIX BEILECTB;
ONPEAENATh OKUCIUTENb U BOCCTAHOBUTEIID;

COCTaBJISATh YPABHECHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN;



® HCIIOJIBb30BAaTh HpHOGpeTeHHBIe SHAHUA OJIA SKOJIOTHYCCKH I'PaMOTHOT'O IIOBCACHUA B Opr>1<a}0meI71 cpeac,

. UCTIOIB30BaTh MPUOOPETEHHBIE KIIOUYEBbIE KOMIIETCHIINU ITPH BBHITTOTHEHUH MPOCKTOB U
y4e0HO-UCCIIE0BATENBCKHUX 3a1ad 110 U3yYEHUIO CBOMCTB, CIIOCOO0B MOIYYEHMS U PACIIO3HABAHUS BELIECTB;

. 00BEKTUBHO OLIEHUBATh HH(POPMALIMIO O BEHIECTBAX U XUMHUYECKUX MPOLECCAX;

. KPUTUYECKH OTHOCUTHCS K MCEBIOHAYYHON MH(OpMaIK, HeTOOPOCOBECTHOM peKIaMe B CPEACTBAX MACCOBOM
uH(popMaLny;

. 0CO3HABaTh 3HAYEHHE TEOPETHUECKUX 3HAHUI MO XUMHUHU ISl MPAKTHUYECKON e TENbHOCTH YEJI0BEKa,;

OOyyaromuiics MOJYYUT BO3MOKHOCTh HAyYUThCS:

. BBIJIBUTaTh U MPOBEPSITH IKCIEPUMEHTAIBHO TMIOTE3bl 0 XUMHYECKUX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa
U CTPOCHUS, UX CITIOCOOHOCTH BCTYIIAaTh B XUMHYECKHE PEAKIIMH, O XapaKTepe U MPOAYKTaX PA3TUIHBIX XUMHUECKUX
peaKkuuii;

. XapaKTepHU30BaTh BEIIECTBA [0 COCTaBY, CTPOSCHUIO U CBOWCTBAM, YCTaHABIMBATh IPUYUHHO-CIIEICTBEHHBIE CBSI3U
MEX]Ty TaHHBIMU XapaKTEPUCTUKAMU BEIECTBA;

. COCTAaBIISATH MOJIEKYJISIPHBIEC U MOJHBIE HMOHHBIE YPABHEHUS 10 COKPALICHHBIM HOHHBIM YPaBHEHHSIM;

. IPOTHO3UPOBATH CIOCOOHOCTH BEIIECTBA MPOSBIATH OKUCINUTEIBHBIE TN BOCCTAHOBUTEIHHBIE CBOWCTBA C
y4eTOM CTETICHEH OKMCIICHHS SIIEMEHTOB, BXOSIINX B €TO COCTAB;

. COCTAaBIISATh YPAaBHEHUS PEAKIINI, COOTBETCTBYIOIIMX MOCIEIOBATEILHOCTH MTPEBPAIICHII HEOPTaHNUECKIX
BEILIECTB PA3JIUYHBIX KJIACCOB;

. BBIJIBUTATh U TIPOBEPATH IKCIIEPUMEHTAIILHO TUTIOTE3BI O PE3yiIbTaTaX BO3JICHCTBYSI pa3TUYHbBIX (DAKTOPOB Ha
M3MEHEHUE CKOPOCTH XUMUYECKOH peakiui;

. MCIIOJIb30BaTh NPpUOOpETeHHbIE 3HAHUS [Tl DKOJIOTHYECKH IPaMOTHOTO TIOBEACHHUS B OKPYXKAIOIEH cpere;

. UCIOJIb30BaTh NPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHIIMU [TPU BBIITOJHEHUH IPOEKTOB U
yueOHO-UCCIIEI0BATEIbCKUX 3a/1ad 110 U3YYEHHUIO CBOMCTB, CIIOCOO0B MOIYUYEHHs U PacliO3HaBAHUS BELIECTB;

. O0OBEKTHBHO OLICHUBATh MH(POPMAIIHIO O BEUIECTBaX U XUMUYECKUX MpOIleccax;

. KPUTHUECKH OTHOCUTHCS K MICEBIOHAYYHON HHPOpMAINH, HEA0OPOCOBECTHON peKIaMe B CPECTBAX MACCOBOM
uHbOopMaI;

d O0CO3HaBaTh 3HAYCHUC TCOPCTHICCKUX 3HAHMU IO XUMUH I HpﬁKTH‘-ICCKOﬁ ACATCIIBHOCTH YCJIOBCKA,



. CO3/71aBaTh MOJEJIM U CXEMBI JJIsl pellIeHHs] Y4eOHbIX Y MO3HABATENbHBIX 33/1a4; TOHUMATh HEOOXOUMOCTh
coOroieHns MpeANCcCaHui, MpeIaraéMbIX B HHCTPYKIIUSIX IO UCTIOJIb30BaHUIO JIEKAPCTB, CPENICTB OBITOBON XHUMUH H

Ap.

Conep:xkanue yueOHOro mpeamMera, Kypca
8 kiacc 102 yacos

Beeoenue — 9 u.
XuMHs — HayKa O BEIIECTBAX, X CBOMCTBAaX U MPEBPAILCHUSIX.
[ToHsiTHE O XUMHUYECKOM dJIEMEHTE U (popMax €ro CyIIeCTBOBAHUS: CBOOOIHBIX aTOMaX, MPOCTHIX U CIOKHBIX
BEILECTBAX.
[IpeBpamenns BemecTB. OTINYNE XUMHUYECKUX PEAKIUi 0T (GU3NIECKUX SBICHUHN. POIh XUMHH B )KU3HU YEIIOBEKA.
Xemodumius u xeMopoOusi.
Kparkue cBeneHns n3 HCTOPUHM BO3HUKHOBEHUSI U pa3BuTHs xumud. [lepuon amxumun. [Tonsatue o punocodcekom kamHe.
Xumus B XVI Beke. Pazputue xumun Ha Pycn. Ponb 0Te4eCcTBEHHBIX YYEHBIX B CTAHOBIEHUHA XUMHYECKOW HAYKH —
pabotsl M.B.JIomonocoBa, A.M.bytieposa, JI.l1.Menneneesa.
XuMHUYecKasi CHMBOJIMKA. 3HAKU XUMUYECKUX DJIEMEHTOB U MPOUCXOXKACHUE UX HAa3BaHUU. XUMHUYECKUE (OPMYIIHI.
WNupexcrl u koadunrienTsl. OTHOCUTENBHAS aTOMHAs U MOJIEKYJIsipHasi Macchbl. PacueT MaccoBoii 10JIM XUMUYECKOTO
alieMeHTa 1o (Gopmylie BellecTBa.

[lepnoauueckas cucreMa xumudeckux aeMenToB Jl.M1.Meneneena, ee CTpyKTypa: Majible U OOJbIINE EPUOIbI,
TpyNIbI U OATPYIIHI (I1aBHAs U mobouHas ). [lepuonnueckas cucrema Kak CripaBOYHOE MOCOOUE AJIs MOTydSHUS
CBEJICHUI O XUMUYECKHUX DIIEMEHTAX.

Tema 1 Amomul xumuueckux 31emenmog 154acos.

AToMBI Kak (hopMa CyIIeCTBOBAHUSI XUMUYECKUX 3ieMeHTOB. OCHOBHBIC CBEJICHHUS O CTPOEHUH aToMa. JlokazarenbcTBa

CJIO)KHOCTH CTPOEHHUSI aTOMOB.

CocraB aTOMHBIX Si€p: MPOTOHBI U HEUTPOHBL. OTHOCUTENBbHAS aTOMHAsI Macca.

W3meHeHune yncia IpOTOHOB B s/Ipe aroMa — 00pa30BaHUE HOBBIX XUMUYECKHUX AJIEMEHTOB.



W3meHeHune ynciaa HEUTPOHOB B sAJIpe aroMa — 00pa30BaHuE U30TONOB. M30TOMNBI KaK pa3HOBUIHOCTH aTOMOB OJTHOTO
XUMHYECKOTO JIEMEHTA.

Onexktponbl. CTpoeHHE 37IEKTPOHHBIX 000s10ueK aroMoB XD Nel-20 nepuoanueckoii cuctemsl .M. Menzaeneesa.
[ToHsiTHE O 3aBEPIICHHOM U HE3ABEPIIEHHOM 3JIEKTPOHHOM CJI0€ (IHEPreTUYECKOM YPOBHE).

[Tepuoaunueckas cucteMa xuMmuueckux anemeHToB JI.M.MenjeneeBa u crpoeHre aroMoB: (PU3NYECKUN CMBICT
NOPSIAKOBOTO HOMEpa, HOMEpPaA IpyNIibl, HOMEpa Mepruoaa.

N3menenue yncia 37eKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM CJI0€ aTOMa XMMHUYECKOTO JIeMeHTa — 00pa30BaHue
MOJIOKUTENBHBIX U OTPULATENBHBIX HOHOB. [I[pUUMHBI NU3MEHEHUS METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB B
rpyIIax u Nepuoaax.

OO6pazoBanue OunapHbix coenuHenui. [lonsaTre 06 noHHOM cBsi3u. Cxema 00pa30BaHUs HOHHOM CBSI3U.

Jlpyrue THUIIBI XUMUYECKON CBA3U: KOBAJICHTHAsl, METAJUIMYECKAs. DJIEKTPOOTPULATEIBHOCTb.

Tema 2. Ilpocmuie seuiecmea 9 uacoe.

[TonoxxeHne METaIIIOB U HEMETAJUIOB B IEPUOJUYECKON cCUCTEME XUMMHUUeCKuX anemMeHToB J[.1.Menneneesa.
Baxkneliue nmpocThlie BEUIeCTBAa — METAJIbL: KEJIE€30, ATIOMUHUMN, KallblIMi Maruui, HaTpuil, kanuid.O0ume pusnueckue
CBOICTBa METAJIJIOB.

Baknelime nmpocThle BelecTBa — HEMETaJUIbl, 00pa30BaHHbIE aTOMaMH KHUCIOPO/a, BOIOPO/a, a30Ta, cephl, pocdopa,
yriepoaa. Amutorponusi. OTHOCUTEIIBHOCTD JACJCHUS MTPOCTHIX BEIIECTB HA METAJUIbl U HEMETAJLTHI.

[Tocrosinnas ABoraapo. KonuuectBo BemniectBa. Monb. MossipHbie Macca U 00beM.

Tema 3. Coedunenusn xumuueckux 3jiemenmos 22 uacoe.

Crenens okucienus. OnpeesieHue CTENEeHN OKUCICHUS DIEMEHTOB IO XUMHUYECKOH (hopMysie COSTMHEHUS.
Cocrasnenue Gpopmys OMHAPHBIX COSTUHEHMM, 001K c1toco0 ux HazBaHus. OKCUABI, XJIOPUIbI, CYIb(OUIBI U JIp.
OounapHbie coenuHeHuss. CocTaBieHue ux Gopmyi.

OcHoBaHMS, X COCTaB U Ha3BaHM. PacTBOPHMOCTh OCHOBaHUM B Bojie. Tabauiia pacTBOPUMOCTH THIPOKCHUIOB U COJICH
B Boje. [IpencraBurenu menouent. [lonaTre o kauecTBEHHBIX peakuusax. THIUKaTOpBI.

Kucnotsr, ux cocras, Ha3BaHus U kiaccudukaius. Mi3sMeHeHne OKpacky HHIUKATOPOB B KUCIIOTHOM | MIEI0OYHOM Cpeaax
Conu kak Tpou3BOAHBIE KUCJIOT U OCHOBAaHUM, X COCTaB, Ha3BaHus U Kiaccudukanus. [IpeacraBurenu: xjaopusa
HaTpusl, KapOoHar u (ocdar KaibLHs.



AMopdHBIE 1 KPUCTAIITUYECKHUE BEIIECTBA. TUIBI KPUCTATUICCKUX PEIICTOK: aTOMHAsI, MOHHAS, MOJIEKYJISIpHAs U
MeTalinyeckas. BemecTtsa MOJIEKyISPHOTO U HEMOJIEKYJISIPHOTO CTPOSHHUSI. 3aKOH MOCTOSHCTBA COCTaBa Jjisl BEIECTB
MOJIEKYJISIPHOTO CTPOCHHMUSI.

UucTteie BemiecTBa U cmecH. [Ipumepsl KUIKUX, TBEPAbIX U ra3000pa3HbIx cMeceil. CBOMCTBA YMCTHIX BEIIECTB U
cmecer. X cocTaB, MaccoBast 1 00beMHasl 1011 KOMIIOHEHTa CMECH.

Tema 4. H3zmenenusn, npoucxooauue c eewgecmeamu 17 uacoe.

dusznveckue SABJICHUS B XUMUU: TUCTUUIAINSA, KPUCTAUIM3allKs, BRIIaPUBAHUE, BO3TOHKA, IICHTPU(GYTUPOBAHKE.
SIBiieHMs1, CBsI3aHHBIC C U3MEHEHHUEM COCTaBa BEIIECTBA, - XUMUUYECKHUE peakiuu. [Ipu3Haku XMMUUYECKUX peakiui u
YCJIOBUSI UX TTPOTCKAHMUSI.

3aKOH COXPAaHEHHUS MACChI BEIIECTB. XMMUUYCCKUE YpaBHEHUs. 3HaYCHUE MHICKCOB U K03 dunreHToB. CocTaBieHue
YPaBHEHUN XUMUYECKUX PEAKLIUM.

TUnbl XUMUYECKUX PEaKIU 110 MPU3HAKY «UUCIIO U COCTAB UCXOJHBIX BEUIECTB U MPOAYKTOB PEAKIIHI).

Tema 5. Pacmeopenue. Pacmeopwi. Peakyuu uonno2o oomena u OKUCa1umenbHo-60ccmanosumesibiule peakuyuu 29
yacoe.

PactBopenue kak GU3NKO-XUMHUYECKHI Tpoliecc. PacTBOPUMOCTh. 3aBUCHMOCTh PACTBOPUMOCTH TBEPIBIX BEIIECTB OT
TeMIIepaTypbl. 3HAUCHHE PACTBOPOB JIJIsl IPUPOJIBI U C/X.

[TonsaTHe 00 ANMEKTPOTUTUUECKON TUCCOLMAITUU. DIECKTPOIUTHI U HEINEKTPOIUThI. CUIIbHBIE U C1a0ble AIEKTPOJIUTHI.
OCHOBHBI€ MMOJIOKEHUS TEOPUHU IIEKTPOJIUTHIECCKOMN aucconuany. oHHbIe ypaBHEHUSI peaKIUi, YCIOBUS MPOTEKAHUS
MX JIO KOHIIA.

Kiaccuduxaiys mOHOB U UX CBOMCTBA. MOJIEKYJIIpHBIE 1 HOHHBIE YpaBHEHHUS KHUCJIOT, OCHOBaHUH, cojeil. CBolCTBa
BEIIIECTB B CBETE TCOPUHU JIUCCOIHALINH.

O06001meHue cBeeHN 00 OKCHIaX, MX KIacCU(PUKAIUA U XUMUYECKHUE CBOWCTBA.

I'eHeTnyeckas CBs3b MEXAY KJaccaMyd HEOPTaHMYECKUX BEIICCTB.

OKHCIUTENBHO-BOCCTAHOBUTEIbHBIC peakiiuu. OKHUCIUTENh U BOCCTAHOBUTENb, OKUCIICHUE U BOCCTAHOBIICHUE.
CocraBneHue ypaBHEHHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOIO OajaHca.

Tema 6. Iloemopenue 2 uaca

[ToBTOpEeHME N3YYEHHOTO 3a Kypc 8 Kiacca.



Jemoncmpayuu

Monenu aToMOB XUMHYECKHUX 371eMeHTOB. [lepuoandeckas cucteMa xumuueckux snemeHToB JI.M.Menaeneera.O0pasiibi
0eJI0ro U ceporo oJioBa, 6enoro u kpacHoro ¢pocdopa. Hexkoropslie BemecTBa koinuecTBOM 1 Mok, OOpa3siibl OKCUJIOB,
KHUCJIOT, COJIe, OCHOBaHUM. MOJEn KPUCTAIUIMYECKUX PEIIETOK Pa3HbIX TUIIOB. B3pbIB cMECH BOAOPOAA C BO3LYXOM.
CrnocoObl pazieneHus CMECei.

HcnbiTanue BEMECTB U UX paCTBOPOB HA 3JIEKTPOIIPOBOIHOCTh. B3auMoeicTBre IMHKA C COJISTHOM KUCIOTOW U
xjopugaoM meau . ['openune maraus. I Ipu3znaku xumuueckux peakuui. Helrpanuszanus menouyn KUCiaoTOM.
JemoHcTpanmu PU3NYeCKuX SBICHUN.

Jlabopamopnuvie onvimot.

Peakiun, xapakrepHsie AJis1 paCTBOPOB KHUCIIOT, Ieno4ue, coneid. [lomyuenne nepactBopuMoro ocHoBanus. Peakuuu,
XapaKTEPHBIE JJIs1 OCHOBHBIX M KHUCJIOTHBIX OKCUAOB.B3aUMOJICVICTBUE YITIEKUCIIOTO T'a3a C U3BECTKOBOM BOAOM.
3HAKOMCTBO C 00pa3LaMu BEIECTB pa3HbIX KiaccoB. Pa3aenenue cMeceil. [loMyTHEHHE N3BECTKOBOM BOJIBI OT
BBIJIBIXa€MOT0 YITIEKUCIIOro ra3a. OKHCICeHuEMENH B IUITAaMEHH CIUPTOBKU. [lomyueHnne yrmekucnoro raza
B3aMMOJICHICTBUEM COJIM U KUCJIOTHI. 3aMelleHue Meau B pactBope xyopuaa meau (1) xemnezom

Ilpakmuueckue 3anamus.

[IpaBuna TexHuku 0€30MaCHOCTA TPHU paboTe B XuMuyeckoM kabunere. [IpuemMbl oOpatienus ¢ 1aboparopHbIM
obopynoBanueM. [Ipuemsl oOparmeHus co cnuproBkoid. M3yduenue crpoenus miamenu. CriocoObl pa3aesieHus cMecei.
Ouuctka 3arpsi3HEHHOM oBapeHHO conu. [Ipu3Haku xumudeckux peakuui. [IpurorosneHne pacTsopa onpeieeHHON
KOHLIEHTPALlUK U PacyeT €ro MaCCOBOM JIOJIM B pacTBOpe. MIOHHBIE peakuyu. YCIOBUs NPOTEKaHUS XUMUYECKUX PEAKLIAN
110 koH11a. CBo¥icTBa KHCJIOT, OCHOBAHMI, OKCHUJIOB U COJICH.

Pacuemnwie 3a0auu:
Haxoxxnenne oTHOCUTEIIBHON MOJICKYJISIPHON MacChl BEIIECTBA 110 €r0 XUMHIeCcKoi (hopmyrie. Beraucienne MmaccoBoi
JIOJIA XUMHUUYECKOTO 3JIEMEHTA B BEIIECTBE 10 ero ¢hopmysie.. Beraucienue MossipHOM MacChl BEMIECTB MO0 XUMUYECKUM



¢dopmynam. PacueTsl ¢ HCTIOIB30BAaHUEM MOHITHI «KOJIMUECTBO BEIIECTBA», KMOJISIPHASI MacCay», «MOJISIPHBIN 00beM
ra3oB», «IIOCTOSIHHast ABorajapo». Pacuetr MaccoBoil 1 00bEMHOM J0JI€ii KOMIIOHEHTOB CMECH BeLIECTB. Boruncnenue
MacCOBOM JIOJIA BEIIECTBA B paCTBOPE 0 M3BECTHOM MACCE PACTBOPEHHOTO BEIIECTBA U MACCE PACTBOPUTEIIS.
Brluucnenue Maccbl paCTBOPEHHOTO BEIIECTBA M PACTBOPUTEISI, HEOOXOAUMBIX JJIsl IPUTOTOBJIEHUS ONPEAEICHHON
MAaCCBI PacTBOpa C U3BECTHOW MAacCCOBOM JI0JIEM PACTBOPEHHOTO BELIECTBA. BBIUMCICHU IO XUMUYECKUM YPABHEHUAM
MaccChl ¥ KOJINYECTBA BEIIECTBA IO U3BECTHOM Macce WJIM KOJIMYECTBY BEHIECTBA OJHOTO U3 BCTYNHMBUINX B PEAKIIUIO
BELIECTB WUJIU MIPOAYKTOB peakinu. Beruucienue maccol (KoJM4ecTBa BEllecTBa, 00beMa) MPOyKTa peakiuu, eciiu
M3BECTHA Macca UCXOIHOTO BEILECTBA, COAEPIKAILET0 OIPEEICHHYIO JOII0 NpuMecel (MaccoBas 1011 paCTBOPEHHOIO
BEIIIECTRA).

Hanpaenenus npoekmmnoit deamenvhocmu odyuarowuxca. 1. Pabora ¢ UCTOYHMKAMH XMMUYECKOW MH(POPMAITUU —
HUCTOPHYECKHE O0030phI CTAHOBICHHMS W PA3BUTHSA HW3YUYCHHBIX IOHATHH, TCOPHUM, 3aKOHOB; KU3Hb U JCATEIBHOCTH
BBIJIAIOIIMXCS YUYCHBIX-XUMHUKOB. 2. OBlaJeHHE€ OCHOBAaMHU XHUMHYECKoro aHanuza. 3. OBjJaJeHHe OCHOBaMH
HEOPraHUYE€CKOr0 CUHTE3A.

Ka.ﬂennapno — TEMATHY€CKO€ IVIAHUPOBAHHUE ¢ YKAa3aHUEM KOJIHIECCTBA 4aCOB, OTBOJAMMbBIX HA OCBOCHHE KaxKI0H
TEMbI

O. C. I'abpuensu XMUMUS 8 kiacc, u3-Bo «poda» 2018 r



No | Tema ypoka Komuuecr | Jlara Jara OcnoBubie | [loBropen | Camocrositens | OGopynoBaH
BO YaCOB | IPOBEJCHU | MPOBEJCH | MOHATHS U ne Has U ue u
s us TEPMUHBI M3YYEHHOT | IpaKkTU4YecKas | peaKTUBbI
[Inanupye | ¢pakruueck 0 NeATEIbHOCTD
Mast as MaTepuayia | ygammxcs
1 | BBegenue 9 XUMHYECKHU CocraBinenue | Monean
HNucTpykTax 1 1 DJIEMEHT, MOJIeJIer MOJIEKYI,
110 TEXHUKE BEIIIECTRO , MOJIEKYIT MIPOEKTOP,
0€30MacHOCTH. aTOMBI HOYTOYK,
Xumusi-Hayka MOJIEKYJIbI, npe3eHTaIu
0 BeIlleCTBAX, POCTOE ST TEMBI
UX CBOMCTBaX BEIIECTBO,
u XUMHUYESCKUN
MIpeBpaIIECHUSIX 2JIEMEHT
2 | IIpepamenus | 1 Xumuuecka | @usnueck | CooOuieHue Mennas
BeliecTB. Poiib q peakuusi, | ue «Hcropus MIPOBOJIOKA,
XHUMWH B xeMouIus, | ABICHUS pa3BUTHS Mell,
KU3HU xemodoOus XUMUW. CIIUPTOBKA,
YEeJIOBEKa. coJIsTHas
KHCJI0Ta
3, | llepnonnuecka | 2 [Tonoxenne | Xumnueck | [Ipoexr I[ICXD
4 | g1 cucrema XHUM. 15051 «ITpoucxoxne
XAMHYECKUX DlleMeHTa. | DJIEMEHT. HHE 3HAKOB
3JIEMEHTOB. XUM.
3HAKHU XUM. DJIEMEHTOBY

DJIEMEHTOB.




5, | Xumuueckue Xumunuecka | @opmyna, | C. «Atomuas | IICXD

6 | hbopmybL. st popMyJia, | IPOCThIC U | €AMHUIIA
OTHOCHUTENbHA 3aKOH CIIOKHBIE | MAcChI».
s1 aTOMHas U IIOCTOSIHCTBA | BemiecTBa. | Paborac I M
MOJIEKYJIIpHas cocTrasa
Macca. BEILECTB.

7, | MaccoBas Maccosas Hons ot PaGora no Kaprouku.

8 | mons smemeHTa JOJIS LEJI0TO. KapTOUYKaM.

B COCIMHEHUH.
Bxognoi
KOHTPOJIIb
(camocTOSITEH
Has paboTa).

9 | IlpakTrnueckas Xumnuecka |IIpaBuna | IIpakruueckas | lllrarus,
pabora Ne s ToCy/a, Tb. pabora Ne 1. CIIUPTOBKA,
1.IlpaBuna Th. n1abopaTopH npoOupka,
3HAKOMCTBO C oe CTaKaH,
71a60paTOPHBIM 06opynoBaH KoJ10a,
obopynoBaHue He. ITATUHIP.
M.

No | Tema ypoka Komuuecr | Jlata Jara OcHoBubie | [ToBropen | Camocrostens | OO0opynoBaH

BO YaCOB | MPOBEACH | MPOBEACH | MOHSATUS U | U€ Has U ue u
us us TEPMUHBI W3YYEHHOT | IPaKTUYeCKasi | peaKTUBbI
(dakTuueck 0 NEATEIbHOCTh
as Marepuan | ydauuxcs

a




dTOMOB.

ATOMBI 15 SAnpo, Teopust Pabora ¢ JIM. | Cnalig-nexu

XHMHYECKUX ANIEKTpOHBI, | Pezepdop us, 11K,
10,1 | 3;iemeHTOB. 2 IIPOTOHBI, na. MIPOEKTOP,
1 OcHOBHEIE HEUTPOHBI. MOJEIN

CBEJICHUS O aTOMOB.

CTPOEHUU

aTOMOB.

S npo,snekTpoH

Hasi 000JI0YKa.
12 | U30TOmBI Kak | N3zoronbl, | M3oTombl. | [Tpoekt IICX5

Pa3HOBUJAHOCTHU XUM «SnepHsbie

aTOMOB 3JIEMEHT. MPOIIECCHI»

XUMHUYECKOTO

JJIEMEHTA.
13,1 | DneKTpOHBHI. 2 Cxembl Crpoenne | Paborac M | IICXD,
4 CrpoeHnue CTpPOEHUS aroma. TaOJIUIIBI

AIIEKTPOHHBIX aToMoB 1 —

o0oouex 20

aTOMOB AIIEMEHTOB,

XUMHUUYECKHUX OonbIme

AJIEMEHTOB. EPUOJIBI.

CocraBnenue

AIIEKTPOHHBIX

KOH(pUTypauit




15 | Ilepuonnuecka | 1 Me u Crpykryp | Paborac IICX5
s1 CUCTeMa HeMe, a [ICXD. [ IICXD.
XHUMHYECKUX TPYIIIIHI, 3ammuTa
3JIEMCHTOB U IEPUOJIBI. MIPOEKTOB.
CTpOEHUE
aTOMOB.

16,1 | Bunpi cBaseii B | 2 HoHnl, CBA3b. CooOuienue TaOauisl,

7 xumun. Monuas XUMHYECKa «BomopoaHast | KOMIIBIOT.
CBSI3b. s CBSI3b, CBSI3b» Mpe3eHTaIu

TUII st TeMbl, 11K
XAMHAYECKO

1 CBSI3U B

COCIMHCHHU

SX.

18,1 | KoBanenTHas 2 Kparnocts | Buasl Pa6ora ¢ JIM Tabauiel,

9 HEToJIApHas CBsI3HU, CBsI3CiA. KOMIIBIOT.
XHUMHYECKas JUIMHA npe3eHTalu
CBSI3b. CBSI3HU, s Tembl, 11K
XapaKkTepUCTUK AJIEKTPOHH
a KOBaJICHTHOU bIC U
CBSI3H. CTPYKTYpPH

1508
(hOpPMYIIBL
No | Tema ypoka | Kommuec | [ara Jara OcHoBuble nousatus | [losropen | Camocrosten | O6opynoBa
TBO MpOBEJIC | MPOBEACH | U TEPMHUHBI ne bHas U HHE U
4acoB HHUS ust W3YUYCHHO | MPAKTUYECKAsS | PEaKTHBBI
dakTuuec ro JEATEIIbHOCTh
Kas YUaIIXCs




Marepuan
a

20 | KoBanentHa | 1 [TonsipHocTh cBs3u, | Monnas u | Pabora ¢ JIM | Tabmutipl,
s IOJIsIpHAst ANEKTPOOTPHULIATEIIb | KOBAJIEHT IIK,
XUMHYECcKas HOCTb. Has IIpe3enrarn
CBS3b. HETIOJISAPH usl.

asi CBSI3U.

21, | Merammuec | 2 Enunas npupona Buner Pa6ora ¢ JIM | TaGmuiisl,

22 | xas CBA3b. CBSI3M. CBSI3U B MO
Bonoponnas XUMUHU. atoMoB Me.
CBSI3b.

23 | O6o6menue | 1 Crpoenue | Pabora ¢ JIM, | TaGnuiipl.
151 aToMma, COCTaBJICHUE
CHCTEMaTH3a BHU/IBI TaOIUIIBI
U 3HAaHUH CBSI3HU. «Enunas
10 TeME npupoaa
«ATOMBI CBSI3W.

XUMHUYECKHUX 3amura
SJIEMEHTOBY. MIPOCKTOB

24 | KonTponbHa | 1 KonTponbnas | JIM.

a padbora Ne pabora.
1 «ATOMBI

XUMHAYECKUX

2JIEMEHTOBY.

Ne| Tema ypoxka Kon- | Hara | lara | OcHOBHBIE [ToBTopenu | Camoctos | OGopymoBaHue
BO MPOB | MPOB | MOHATHUA U e TeJIbHAs U | W PEAKTHBBI
4aco | €lI€H | €IeH | TEPMHUHBI M3YUYEHHOIO | MpPaKTU4e
B MaTepuajia | ckKas




us usia NEATEIbHO
IJIaH | KT CTh
yYaImxcs
IIpoctbie AuoTponus. [Ipocteie Pabora ¢ | Kommekius MeTamios.
2 | BelmecTBa. BemiecTBa. | koyekuu | [IpeseHTanusi, mpoekTop.
S | IIpocTeie eu.
BEILECTBA-META
JUTBL.
2 | IIpocTsie [Ipocteie IIpocteie Pabora ¢ | O6pa3isl METAILIIOB.
6 | BelecTBa-HEM BEILIECTBA. BemectBa. | [ICXD.
€TaJUIblL.
KonuuectBo Mons, monsipHast | OtHocuten | Pemenne | Xumudeckue coeMHEHUS
2 | BemecTna. macca, bHas pacyeTHbl | KOJIMYECTBOM BeliecTBa 1 MoJb.
7 | Mons. KOJIMYECTBO aToMHas u X 3a7a4.
MounspHast BEILIECTBA, MOJIEKYJISIp
Macca. MOCTOSTHHAS Has macca.
ABoraapo,
KWJIOMOJIb,
MUJIJTUMOJTb.
2 | MonspHslii MomnspHbii O6beM. Pabora c | Mozaenb MOJSIpHOTO
8, | 0ObeMm o0BeM,. MOJIeNIbI0. | 00BEMa ra3os.
2 | ra3o00pa3HbIX
9 | BelecTs.




—_— ) O W

-

Pemenue 3amau
o ¢hopmysre.
Haxoxnenue
KOJIMYECTBA
BEIIICCTRA,
MAaccChl 1
oObeMa.

Mons, MonsipHas
Mmacca,
MOJISIPHBIN
o0BeM.

Odopmnen
ue 3a7a4.

PaGorta ¢
JIM.

Tabnuna ¢ popmynamu

(O8]

O06o0menue n
cUCTeMaTHh3alu
sl 3HAYCHHH 10
TEME «
IIpocteie
BEIIICCTBAY

Cwm. ypok
1-5.

PaGora ¢
JIM.

M

KonTposnbHas
pabota Ne2 o
TEME
«IIpocTeie
BEILIECTBAY

KonTpons
Has
pabora.

JIM

hn W kK~ W

-

CoenuHeHnust
XMMHYECKHX
3JIeMEHTOB.
Crenenp
OKHCJICHUS.
bunapHslie
COCIMHCHHS.

22

Crenenp
OKHUCJIEHMUS,
OuHapHbIE
COEJIMHEHHUS.

Crpoenue
aroma.

PaGorta ¢
[ICXD.

[ICXD.




3 | Oxcupsl Oxkcubl Crenenn Pabdorac | [ICXD, 0Opa3ibl OKCUIOB.
6 | ITuopunsl. Jwunpuner. okucnenus. | M.

Jleryuue Jletyuue

BOJIOPOJIHBIC BOJIOPOJTHBIE

COCIMHCHHUS. COCMHCHUS.
3 | OcHoBanus. OcHoBaHu, CI10’kHBIE Pabora ¢ OO6pa31bl OCHOBAaHUM U
7, | Kmaccudukanu VOHBI, KaTUOHBI, | BemectBa. | AMwu ¢ VHMKaTOPOB.
3 | 1 OCHOBaHUIA. anuonsl, Cpena, oOpasiam
8 WH]IUKATOPBI. "

OCHOBaHU
1.

3 | Kucmootsr. Kucnorsr, OcnoBanus, | Pabora OO6pa31iibl KUCIOT,
9, | Knaccuduxanu WHJIUKATOPHI, OKCH/IBI. JIM. WH]IUKATOPBI.
4 | s KUCTIOT. XapakTep Cpebl.
0
4 | Comn. Comnn. Oxcuppl, Pabora c | OGpasusl coneit,
1, | Knaccudukamm ocHoBaHus, | JM. Ta0IHIIa PACTBOPUMOCTH.
4 | 51 conen. KHUCJIOTHI.
2
4 | CocraBieHue BanenaTHOCTE. Oxcunpl, Paborac | IICXD
3, | bopmyn no KHUCJIOTHI, JAM. , TabIUIIa PACTBOPUMOCTH.
4 | creneHu COJIH,
4 | OKUCIICHUS U OcHoBaHusl.

BAJICHTHOCTH.

Texymmu

KOHTPOJIb

(camocrosTeh

Has padoTa).




4 | OcHOBHBIE Cwm. ypok 2-5. Oxkcupl, Pabdora c | IIK, npoektop, [1ICXD.
5, | kiaccel KHUCJIOTBHI, JIM.
4 | HEOpraHu4eck COJH,
6 | MX BELIECTB. OcHoBaHus.
4 | Amopdubie n 3akoH Arperatubl | CoctaBie | Mojenu KpUCTAINIMYECKUX PEIIETOK.
7, | KpUCTaLIIN4YEC MOCTOSTHCTBA e HUE
4 | xue BellecTBa. COCTaBa, COCTOSIHUSL | Mozelei
8 | Tunsl KPUCTAJUTUYECKH | BEIIECTB. KPUCT.
KpUCTaJNINYEC € PEIIETKHU, UX pELIETOK
KHX PELIETOK. THIIbI.
4 | Yucteie Cwmecu , Yuctoie [Tpoexr Conb, caxap, Boaa, He(Th.
9 | BemecTBa 1 MIPUPOHBIE BemiectBa. | «I[Ipuponn
CMECH. CMECH. bIC
CMECH.»
S | Paznenenue CnocoOb1 Hucrteie [Tpoext Cepa, XeJIe3HBIC ONMWIKH,
0 [ cmeceii u pazzieneHus u BelecTBa U | «/luctunn | Boga MarHur.,
OYHUCTKA OYHUCTKH. CMeEcCH. AU
BEILECTB. BOJIBD».
3ammuTa
MIPOEKTOB
5 | Ilpaktnueckas Ouncrka Paznenenue | IIpaktuue | Cmech MOBapeHHOM COJIM C TIECKOM,
1 | pabota Ne 2 BCIICCTB, cMecel cKas BOJIa, K0J10a, BOPOHKA, (DUIIBTP,
«Ouncrka npaswia o Th. | ouncrka pabora. creki. ITamouka, ciuproBka,
3arpsi3HEHHOU BEIIECTB dapdopoBas yamika.
ITOBAPEHHOMN

COJIN).




5 | MaccoBas u Honst Jlomns. Pemenne | TaGmwuia.
2, | oobemHuas nons PacTBOPEHHOIO 3a/ad.
S | KOMIIOHEHTOB BEILLIECTBA.
3 | cmecu.
Pemenne
pacyeTHBIX
3a7a4 Ha
00BEMHYIO
JIOJIFO CMECH.
5 | IlpakTuyeckas B3BemmuBanue. Ypoxk 11. [Ipaktuye | Boma, conb, BECHI,
4 | pabota CcKast MEPHBIN [UJIUHAP,
Ne 3 pabora. CTEKJI Majoyka.
«IIpuroroBnen
W€ pacTBopa ¢
3aJJaHHOM
MacCOBOM
JIOJIEN)).
5 | KonrposnbHas VYpok 1-13. | Konrpons | M.
5 | pabota Ne 3 Has
«CoenuHeHus pabora.
XUMHYECKUX
AIIEMEHTOBY.
Neo | Tema ypoxka Komu | lara OCHOBHBIE [ToBTOpEeHME CamocrosiTenbHas u O6opynoBaHu¢
YecT | MpOBEICHUS TIOHSTHUSA U M3YUYECHHOTO MpaKTUYECKas U PEAKTHUBBI
BO [lnan TEPMUHBI Marepuaia NEATENbHOCTh
gaco | akTuu y4almxcs
B




56 | U3meHeHus, 17 Xumuueckass | XuMHYECKUE C. «9x30- n 1K, mpoekTop.
npoucxoasime ¢ peakiusi, SIBJICHUSL. SHJOTEPMHUUECKHE claipl.
BellleCTBAMM. MIPU3HAKU peaKIuu.

XUMUYECKue 1 XUMHYECKUX

peakuuu. peaKuuin
Jkrnaccuduka
uus
pEaKIHi.

57 | 3aKoH coxpaHEHUS 2 3aKoH XUMHYECKHUE Pa6ora ¢ JIM. JIM.

,5 | Macchl BelecTs. COXpaHEHHUsI | SIBJICHUS.

8 | Xumuueckue MAacCCBhI
ypaBHEHUS. BEILIECTB

.XHUMHUYECKHU
€ YpaBHEHHUSI.

59 | CocraBnenue 2 VYpaBHenusi | XuMHYECKUE Pa6ora ¢ JIM. JIM.

,6 | ypaBHEHMI XUMUYECKUX | ypaBHEHUS,

0 | xummuuecknx peakuui. HOK.
peaKkIui.

61 | Pacuetsl o 2 Pewenue XUMHAYECKUE Pemenue pacueTHbix Kaprouku.

,6 | xuMHuueckum pacyYeTHBIX ypaBHEHHUSI. 3a/1a4 0 XUMHUYECKUM

2 | ypaBHEHUSIM. 3a/1a4 1o ypaBHEHUSIM
Pelienne pacyeTHbIX XUMUYECKUM
3a/1a4 1o YPaBHECHUSIM.

YPaBHEHHUIO.




63

>

Peakmum
Pa3I0KEHUSA
JloHsaTHe o
CKOPOCTH XUM
peakuuu.

Peakiun
pa3IoXKeHUS,
CKOpPOCTh
XUM
peaKInu,
KaTaau3aTop
bI,
(bepMEHTEI.

CxopocCThb.

Pa6ota ¢ JIM, sH3UMBEI.

J1. PaznoxeHu
nepMaHraHara
KaJus.

65

Peaxnoun
COEIMHEHUS.

Peakunn
COCIIMHCHUS,
IETTOYKH
MIEPEXOIOB,
KaTaJuTHIeC
KHE U
HEKaTaJTuTUd
CCKHE
peakiuu,
oOpaTuMble
u
HEOOpPaTUMBI
€ peaKIIuHu.

Karanusaropsr.

Pa6ora ¢ JIM.

J1. Topenne
MarHusi.

66

o)

Peakmum
3aMenieHus. Pan
AKTUBHOCTH
METaJlJIOB.

Peaknun
3aMEILEHHUS,
00III1e XUM
CBOMCTBA
METAJIOB.

Peaxnoun
Pa3IOKEHUS U
COEIUHEHUS.

Pabora ¢ /1M, psiapom
AKTUBHOCTH.

.
BzaumoaeincTe
He JKemesa ¢
cynbdarom
MEJIH.




68 | Peakuuu oOmeHa. Peaknnn [Ipnsnaku xum | C. «lIpaBuio J.Peaknus
oOMeHa, peaxkuui. bepronney. HeWTpanu3zanu
HEWTpanm3an .
usl, peaKkiuu
HMOHHOTO
obMeHa,
MPOTEKAHUE
MX JI0 KOHIIA.
69 | Tunel XUMUYECKUX I'maponus, Peakunmn I'maponus cosnent. I1K, nmpoekTop.
,7 | peakiuii Ha mpuUMepe TUTIBI COCJIMHEHUS, 3anuTa NpoeKTOB Mpe3eHTaIs
0 | cBO¥ICTB BOAEI. XAMUYECKUX | PA3JIOKEHUS, «Bomay.
[TonsiTue o peakiuii (mo | oOMmeHa,
TUPOITU3E. pPa3IUYHBIM | 3aMEIICHUS.
MpH3HAKaM)
71 | O6o6meHue n [Ipocteie 1 | YpaBHEHUS Pa6ora ¢ JIM. JIM.
cUCTEeMaTu3alus CJIO’KHBIE XUMHUYECKUX
3HAHUH 110 TEME BEIIEeCTBA, peaKIui.
«3meHeHus, TUIIBI
MPOUCXOIAIINE C XUMHYECKUX
BEILICCTBAMU. peaKiui,
OCHOBHbBIE
KJIACChI
HEOPraHu4ec
KHX

BCIICCTB.




72 | KontponbHas pabora | 1 [IpocTeie n § 25 -33. KonTtponbHas padora JIM.
Ned «3meHeHus, CIIO)KHBIC Ne4
IPOUCXOJISIIINE C BELIECTBA, Pabora ¢
BEILIECTBAMM. THUIIBI TUAAKTUYECKUM
XUMHUYECKHUX MaTEPUATIOM.
peakuui,
OCHOBHBIE
KJIACCBI
HEOPraHu4ec
KHX
BEILIECTB.
PacTBopenue. 19+1 PactBopumo | Knaccuduxamm | Pabora ¢ IM u [1CXD,
PacrTBOpHI. 0 CTh, Teopus | s BemecTB o | Tabiuuei Tabnuia
CaoiicTBa pPacTBOpPOB. | pACTBOPUMOCT | paCTBOPUMOCTH. PacTBOPUMOCT
pacTBopoB I'mnparsl, U. U.
3JIEKTPOJIUTOB. 1 HACBIICHHBI
73 | PacTBopeHue Kak e,
(U3UKO-XUMHUYECKUI NIEPECHIILECHH
nporuecc. BI€.
PacTBOpUMOCTB.
74 | DNEKTPOJIUTHI U 1 OnexkTposuT | PacTBOpHI. Crenrens quccormanuu, | IICXD,
HEAJIEKTPOJIUTBHI. Bl U CHJIbHBIE U ca0ble Tabnuna
HEIJIEKTPOJIH AJIEKTPOJINTHI, PacTBOPUMOCT
T, DJI]I. MEXAHU3M 51

JAUCCONMaln.




75 | OcHOBHBIE Nown, DJI/I. OnekrponuTel. | MOHBI IPOCTHIE U IToprper AU
MOJIOKEHUST TEOPUH CJIOKHBIE, Menpeneena.
OJII. TUAPATUPOBAHHBIC,

ouorpadust Appenunyca
u MeHpeneena.

76 | MoHHBIE ypaBHEHUS. Peakiun Teopus DI/, PaGora ¢ /IM. JIM.

,7 | CocraBieHue MOHHOT'O peakuus

7 | MOHHBIX YPaBHEHUH. oOMeHa. HEUTpaIn3anu

H.

78 | Kucnotsl B cBeTE Kucnoter kak | OCHOBHEIE Pa6ota ¢ JIM. JIM.

teopun I/JL. ANEKTPOIUTHI | KIACChI
, HEOPraHU4YeCK
WHAUKATOPBI. | MX BEIIECTB.

79 | CBoiicTBa KUCJIOT. Xumunueckue | OCHOBHbBIE JI. Xumunueckue JI.

,8 CBOMCTBA KJIaCChI CBOMCTBA KUCJIOT XUMHUYECKHUE

0 KHUCJIOT. HEOpPraHUYeCK CBOMCTBa

MX BEIIECTB. KHUCJIOT.
JIM.

81 OcHoBaHus B IJ1aH ®ak | OcHOBaHUS KaK Peakiun PaGorac JIM. |IM

CBETE T BIEKTPOIUTHI, WOHHOTO

Teopuu DJI/I. WHIUKATOPBI. oOMmeHa.
82,83 | CBoiicTBa XUMHUYECKUE Peaknnn Pabora c IM. | [lonyuyenue

OCHOBaHHM. CaoiicTBa MOHHOIO HepactBopum

OCHOBaHUM oOmeHa. BIX
OCHOBAaHMUH.




84,85 | Comnu B cBeTE Conu kak Pan PaGora PHM. Ta0nu1bI.

teopuu IJI/I. DIIEKTPOJINTHI, HaIPSKEHUS
CBOMCTBA COJIEH, | METAJJIOB.
KHCJIbIC U
OCHOBHBIE COJIH.

86,87 | Oxcuapl, nx Oxcuppl, Oxcupl. PaGora c IM. | JIM,
Kiaccuduxanus, HEeCcoJIe00paszyoll J1.06pasisl
CBOKCTBA. ue OKCHUJOB.

"
coneoOpa3zytoniue
OKCHJIbI.

88,89 | I'enetnueckas I'eneTnueckas OcHOBHBIC PaGota no Tabmuiml,

9 CBSI3b MEXIY CBSI3b. KJIaCCBI KapTOYKaM. JAM.
KJIaccaMu HEOPTraHUYEeCK
HEOPTraHUYECKUX WX BEIIECTB.

BEIIECTB.
Ocy1iecTBiaeHHE
TeHETHUYECKUX
PSIOB.

90 [IpakTuueckas PaGora ¢ OcHOBHbIE [Ipaktuueckass | ConsgHasi u
pabora Ne4 XUMHUYECKUM KJIaCcChl pabora. cepHas
«BpImonnenue 000py/IOBaHUEM. | HEOPTraHUYECK KHUCJIOTHI,
OTIBITOB, UX BEIIECTB. TUAPOKCHU]
JIEMOHCTPHUPYIOI] HaTpus,

HNX TCHCTUYCCKYTO
CBs3b MCKIY
Kj1acCaMM
HCOPTaHUYCCKHUX
BCTICCTB».

JaKMYC, OKCH]T
MEJIH, KeTe30,
cynbdar Menu,
CIIPTOBKA,
CIIMYKH,




KapOoHaT

KaJbIIUs,
M3BECTKOBas
BOJIA,
BUpTYyaJIbHAs
naboparopus,
ITK.

91 OKHUCIUTEIBHO-BO OKucnuTenb, CreneHb JAM. ITK, npoektop,
CCTAaHOBUTEJILHBIE BOCCTAHOBUTENb, | OKHCIJICHHUSI. Mpe3eHTaIus.
peaKInH. BOCCTAHOBJICHHE,

OKHCJICHUE

92 VYrpaxHeHus B DNEeKTpOHHBIN Okucnurens, Pabora c M. | M.
COCTaBJICHUH OanaHc BOCCTaHOBHUTEI
OKMCIIUTEIIFHO-BO b,

CCTaHOBUTEIIbHBIX BOCCTaHOBJICH
pEeaKITnH. 1e, OKUCIICHHE

93,94 | CgoiicTBa OKucnurelnb, [Ipocterie Pa6ora c IM. | M.
MPOCTHIX BEIIECTB BOCCTAHOBUTEJIb, | BEIIECTBA.

B cBeTe OBP. BOCCTAHOBJICHHE,
CocraBienue OKHCJICHUE
AIEKTPOHHOTO

OasaHca.

95,96 | CBolicTBa KUCIOT OkucnuTensp, Kucnorsl u Pa6orac JIM. | JIM.

1 COJIel B CBETE BOCCTAHOBHUTEIb, | COJIH.
OBP. BOCCTAHOBJICHHUE,
Cocrapienue OKHCJICHHE
AIIEKTPOHHOTO

OajraHca.




97,98 | Pemienue Macca, oobem, MaccoBas M, .3amura | M.
pacyeTHBIX 3a7a4 KOJINYECTBO TIOJISL. MIPOEKTOB
Ha conepxxanue BEIIIECTBA.

IPUMECEH.

99,10 | O6o0mIEeHNE U Macca, o0beM, OcHOBHBIE Pa6ora ¢ JIM. | JIM, TaGnuIis.

0 CHUCTEeMaTHU3als KOJIMYECTBO KJIACChI
3HaHU# 110 Kypcy BEIIIECTBA. HEOpPraHU4YeCK
8 Kiacca. WX BEIIECTB.

101 Urtorosas Knaccer Kontponbnast | JAM, TaGnuisI.

KOHTPOJIbHAS HEOopraHuyeck | padora.
pabora «Knaccer WX BEIIECTB.
HEOPraHUYECKUX Peakun
BEILIECTB. HOHHOTO
Peakiinu noHHoro oOMeHa.
oOMeHay.(TeCTHI)

102 Ananus Ilepenra [Ipoexr [IK,
KOHTPOJIbHOU BEJIMKUX XUMUKOB «IIepenra» IIPOEKTOP,
paboTHL. BEJIMKUX Mpe3eHTaIluN
[ToprpeTHas XUMHKOB.3amy | JIM, TaGnuis!.

rajcpesa BCIIMKHUX
XUMHKOB

Ta MPOEKTOB




puaoxenue

Ne
ypoka

Tema ypoka

[MprymrHbI
KOPPEKTUPOBKM

Cnocob
KOPPEKTUPOBKU




«CormnacoBaHO» «YTBEpPXKIA0»
«CormnacoBaHO» 3aM. pyKOBOJIUTEIIS Jupexrop
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[Tpotokom Nel
or31. 08. 2022 r

2022-2023 yueOHblii roA.

l'[.ﬂaanyeMLIe NpeaAMETHLIC PE3YyJIbTaTbl 0CBOCHHUA y‘l@ﬁHOI‘O npeamera, Kypca:

BBINYCKHUK HAyYHTCH:

XapaKTCpUu30BaTb OCHOBHBIC METOAbI ITIO3HAHHA: H3,6J'IIOI[€HI/I€, N3MCEPCHUC, OKCIICPUMCHT,
ONMCHIBATH CBOMCTBA TBEPABIX, KUIKHX, Fa3006paSHBIX BCIICCTB, BLIACIIAA UX CYIHMICCTBCHHELIC ITPHU3HAKH,
PaCKpPBIBATb CMBICII OCHOBHBIX XMMHYCCKUX MOHSATUH «aToOM», «KMOJICKYJIa», «XMMHUYECKHUHU QJICMCHT», «IIPOCTOC

BCHICCTBO», «CJIOKXKHOC BCUICCTBO», KBAJICHTHOCTL», KXXUMHYCCKAS PCAKIUA), UCITIOJIb3YS 3HAKOBYIO CUCTEMY XUMUH,

PAaCKpbIBaTh CMBICJ 3aKOHOB COXPAaHEHUsI MACChI BEIIECTB, ITIOCTOSHCTBA COCTABA, ATOMHO-MOJIEKYJISIPHOU TEOPUH;
paznuyaTh XUMUYECKUE U (PU3NYECKUE SIBICHHUS;

Ha3bIBaTh XUMHUYECKUE DJIEMEHTHI;

OTIPEJICNISITh COCTAB BEIIECTB 10 UX (hopMyrnam;

ONPEAENATH BAJJIEHTHOCTh aTOMa 3JIEMEHTA B COCIMHCHUSX;

ONPEAEHATh TUIl XUMHYECKUX PEAKIUN;

HAa3bIBaTh MPU3HAKH U YCIOBUS MPOTECKAHUSI XUMUYECKUX PEAKIUN;



BBIABJIATH IPU3HAKHU, CBUACTCILCTBYIOIHUEC O ITPOTCKAHUN XUMHYECKOU PCaKuu IIpyU BBIITOJIHCHUHY XUMHNYCCKOI'O

OIIBITA;

COCTaBJIATH (POPMYJIbI OMHAPHBIX COEANHEHUI;

COCTAaBIISATh YPAaBHEHUSI XUMHUYECKHUX PEaKIIHii;

coOnronaTh npaBuiia 0€30MacHol padoThl IPU MPOBEACHUH OIBITOB;

M0JIB30BaThCA J1A00PATOPHBIM 00OPYIOBAHUEM U TTOCY/IOM;

BBIUUCIISITH OTHOCUTEIHHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MAcChl BEIIECTB;

BBIUUCIISITH MACCOBYIO JIOJK0 XUMHUUYECKOTO AJIEMEHTA 0 (OpMyJsie COEAUHEHNUS;

BBIUUCIISITh KOJIMYECTBO, 00BEM MJIM MACCY BEILECTBA IO KOJMYECTBY, 00bEMY, MACCE PEareHTOB WK IPOAYKTOB

peaKIuu;

XapaKkTepHu30BaTh GU3NYECKHUE U XUMUYECKHE CBOMCTBA MPOCTHIX BEUIECTB: KUCIOPOAA U BOIOPOJIA;
HoJy4arb, COOMpPaTh KUCIOPOI U BOIOPOLI;

pacro3HaBaTh OMBITHBIM IIyTEM I'a3000pa3HbIe BEIIECTBA: KUCIOPOJ, BOIOPO;

PacKpbIBATh CMBICII 3aKOHa ABOTraapo;

PacKpbIBaTh CMBICI MOHITHHA «TETUIOBOU 3P (HEKT PeaKINy», KMOJISAPHBIA 00BEM»;

XapaKTepu30BaTh (PU3NUECKHUE U XUMUYECKHUE CBOMCTBA BOJIBI;

PACKpBIBATH CMBICII ITIOHATHS «PAaCTBOP»;

BBIYKCIIATH MaCCOBYIO JOJIK0 PACTBOPEHHOI'O BELIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C OIIPEAEICHHON MaCCOBOM J0JIEW paCTBOPEHHOIO BEIECTBA;

Ha3bIBaTh COCIMHEHUS N3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BEUIECTB;

XapakTepHU30BaTh PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BELECTB: OKCHUJIOB,

KHCJIOT, OCHOBAHMMU, COJICH;

ONPENENATh MPUHAICKHOCTh BEUIECTB K ONPENEIICHHOMY KJIacCy COCANHEHNUN;

COCTaBJIATH (POPMYJIbI HEOPTAHUUECKUX COCTUHEHUN N3YYCHHBIX KIJIACCOB;

MPOBOJIUTH OIBITHI, MOATBEPAKAAIONINE XUMHUUECKHE CBOMCTBA N3YUYEHHBIX KJIACCOB HEOPraHUYECKUX BELIECTB;
pacro3HaBaTh ONBITHBIM MMYTEM PACTBOPHI KUCJIOT U HIEJI0YEH IO U3BMEHEHUIO OKPACKHA UHINKATOPA;
XapaKTEpPU30BaTh B3aUMOCBA3b MEK/y KJIaCCAMU HEOPTaHUUYECKUX COEAUHEHUI;

packpsbiBath cmbich llepuoanueckoro 3akona J[.1. Menneneena;



O0O0BSICHATH (PU3UIECKHUIA CMBICT aTOMHOTO (TIOPSIKOBOTO) HOMEPA XUMUYECKOTO 3JIEMEHTA, HOMEPOB TPYIIIHI U

nepuona B nepuogundeckon cucreme .M. Menneneesa;

OOBACHATH 3aKOHOMCPHOCTH U3MCHCHUS CTPOCHUA aTOMOB, CBOMCTB 2JICMCHTOB B npeaciax MaJiblX IEpruoaoB n

ITTaBHBIX IMOATPYIIIL;

XapaKTCpu30BaTb XUMHYCCKUC DJICMCHTLI (OT BOJOpOaa o0 KaJ'IBHI/ISI) Ha OCHOBC HUX IIO0JOKCHUA B HGpHOI[H‘ICCKOfI

cucreme /.M. MenneneeBa 1 0COOEHHOCTEM CTPOCHUS UX aTOMOB;

COCTaBJIATh CXEMBI CTPOEHUS aTOMOB NEPBbIX 20 351eMEeHTOB nepruoanyeckon cucremsl [I.1. Menaeneena;
PacKpbIBaTh CMBICI IOHATHI: «XUMUYECKAs CBI3bY», «IEKTPOOTPHULIATEILHOCTDY;

XapaKTepHU30BaTh 3aBUCUMOCTb (PU3NYECKUX CBOMCTB BEIIECTB OT THUIA KPUCTAIIMUECKOHN pEeIIEeTKH;
ONPENEIATh BUJ XMMUYECKOHN CBA3U B HEOPraHUYECKUX COCIMHEHUSAX;

1300pakaTh CXEMbl CTPOEHUS MOJIEKYJ BEIIECTB, 00Pa30BAHHBIX Pa3HbIMU BUJAMU XUMUYECKUX CBSI3EH;
PACKpBIBATH CMBICII ITIOHATHN «HOH», KKAaTUOHY», «AHUOH», «IJIEKTPOJIUTBI», «HEAIEKTPOIUTHD,

QIICKTPOIUTHUYCCKAA AUCCOTHNALUA), KOKUCIUTCIIb)», KCTCIICHb OKHUCICHUA» «BOCCTAHOBUTCIIB), KOKHUCJICHHUC),
«BOCCTAaHOBJICHHC) ,

ONPEIENSTh CTENEHb OKUCIICHHS aTOMA JIEMEHTA B COEIMHEHNH;
PacKpbIBaTh CMBICI TEOPUU IEKTPOJIUTUYECKON TUCCOLMALINN;

COCTAaBJIATh YPABHEHUS dJIEKTPOJIUTHIECKON JUCCOLMALINN KUCIIOT, IIEJI0UEH, CONEH;

OOBSICHATDH CYIIHOCTD MPOLIECCA IEKTPOJIUTUYECKON AUCCOLMALINN U PEAKLIMi HOHHOTO OOMEHa;
COCTaBJIATh MOJHBIE U COKPALICHHbIE HOHHBIE YPaBHEHUS PEAKIIMK OOMEHa;

OMPEEINISITH BO3SMOXXHOCTh IPOTEKAHUS PEAKIIMII HOHHOTO OOMEHA;

IPOBOJIUTH PEAKIINH, TOATBEPHKAAIOIINE KaU€CTBEHHBII COCTAB Pa3IMYHBIX BEIIECTB;

OIIpENENATh OKUCIUTENb U BOCCTAHOBUTENb;

COCTaBJISITh YPABHEHHSI OKMCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUI;

Ha3bIBaTh (JaKTOPBbI, BIUSIOLINE Ha CKOPOCTh XUMUUECKOH peaKlnu;

KJIaCCU(PHUIMPOBATh XUMHUUECKHE PEaKLUU IO Pa3IMYHbIM IPU3HAKAM;

XapaKTepU30BaTh B3aUMOCBS3b MEXY COCTABOM, CTPOEHUEM U CBOMCTBAMHU HEMETAJUIOB;

IPOBOJMTH OIBITHI IO MOIYYEHUIO, COOMPAHUIO U M3YUYEHUIO XUMUYECKUX CBOKCTB ra3000pa3HbIX BEIIECTB:

YIJIEKUCIIOTO Ta3a, aMMHUAaKa;

paciio3HaBaTb OIBLITHBIM ITYTEM F&3006paSHBIe BCIICCTBA. er'IGKHCJ'IBIfI ra3 1 aMMHaK,



® XapaKTCpU30BaTb B3AUMOCBA3b MCIKAY COCTABOM, CTPOCHHUCM U CBOMCTBaMH MCTAaJIJIOB,

. Ha3bIBaTh OPraHMYECKHE BEIIECTBA M0 UX (popMmyrne: MeTaH, 3TaH, STUJICH, METaHOJ, STAHOJ, IITUIEPUH, YKCyCHas
KHCJI0Ta, aMUHOYKCYCHasl KMCJIOTa, CTEApPUHOBAs KUCJIOTA, OJIEMHOBAsI KUCIIOTA, IVIFOKO34;

. OLICHUBATh BIUSAHHE XUMUYECKOTO 3arpA3HEHUST OKPYKAIOILEH Cpellbl Ha OPTraHU3M YEJIOBEKA;

. IPaMOTHO OOpAaIATHCS C BEUIECTBAMHU B MOBCETHEBHOM KU3HU

. ONPEIENSITh BO3MOKHOCTh TPOTEKAHUSI PEAKI[UI HEKOTOPBIX MPEACTaBUTENEH OPraHMUECKUX BEIIECTB C

KHUCIIOPO/IOM, BOJIOPOJIOM, METAJJIAMU, OCHOBaHUSIMU, TaJIOT€HAMH.
BbINyCKHUK NOJYYHT BO3MOKHOCTh HAYYHThCS:

. BBIJIBUTATh U TIPOBEPATH SKCIIEPUMEHTAILHO TUTIOTE3bl O XUMHUUECKUX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa
U CTPOCHUS, UX CIIOCOOHOCTH BCTYIMATh B XUMUYECKHUE PEAKIINH, O XapaKTepe U MPOAYKTaX PA3IUYHBIX XUMUUECKUX
peaKLnil;

. XapaKTepr30BaTh BEIIECTBA [0 COCTaBY, CTPOCHUIO M CBOMCTBAM, YCTAHABIMBATH IPUUUHHO-CIIC/ICTBEHHBIE CBSI3H
MEXIy JaHHBIMH XapaKTEPUCTHKAMU BEIIECTBA;

. COCTaBJISTh MOJICKYJIIPHBIC U TTOJTHBIC HOHHBIC YPABHEHUS IO COKPAIIEHHBIM HOHHBIM YPaBHCHHUSIM;

. IIPOTHO3UPOBATH CITOCOOHOCTH BEIIECTBA MPOSIBIISITH OKUCIIUTEILHBIC I BOCCTAHOBUTEILHBIE CBOMCTBA C
Y4ETOM CTETICHEH OKHMCIICHUS SJICMEHTOB, BXOJSIINX B €T0 COCTaB;

. COCTaBJIATh YPABHEHHSI PEAKITUH, COOTBETCTBYIOIINX MOCIIEIOBATEIPHOCTH MPEBPAICHUI HEOPTaHNIECKUX
BEIIECTB Pa3UYHBIX KJIACCOB;

. BBIJIBUTATh U TIPOBEPSATH SKCIIEPUMEHTAIILHO THITOTE3BI O Pe3yJbTarax BO3EHCTBHS Pa3IMIHBIX (haKTOPOB HA
WU3MCHECHHE CKOPOCTH XUMUYECKOM peaKIny;

. UCTIOB30BaTh MIPHOOPETEHHBIC 3HAHUS TSI SKOJIOTHYECKH TPAaMOTHOTO TTOBEICHHUS B OKPYIKaIOIIEH Cperie;

. UCTIOJIH30BaTh MPHOOPETEHHBIC KIFOUYEBhIE KOMIICTCHIIMH ITPH BBHITTOTHEHUH IPOCKTOB U
y4e0HO-HCCIIEIOBATENFCKUX 3a/1a4 110 U3YYEHHUIO CBOMCTB, CIOCOOOB MOMYUYEHUS U PACIIO3HABAHUSI BEIIIECTB;

. 00BEKTUBHO OIICHUBATh HH(POPMAIHIO O BEIIECTBAX M XUMHUECKUX MPOIIECCaX;

. KPUTHUYECKH OTHOCUTHCS K TICEBIOHAYYHON MH(OpMaIi, HeTOOPOCOBECTHOM peKIaMe B CPEJCTBAX MaCCOBOM
uHbOpMaIHH;

d OCO3HaBaTh 3HAYCHUC TCOPCTHUICCKUX 3HAHMU 10 XUMUH I HpaKTI/I‘leCKOﬁ ACATCIIBHOCTH YCJIOBCKA,



. CO3/71aBaTh MOJEJIM U CXEMBI JJIsl pellIeHHs] Y4eOHbIX Y MO3HABATENbHBIX 33/1a4; TOHUMATh HEOOXOUMOCTh
coOroieHns MpeAnCcCaHui, MpeIaraéMbIX B HHCTPYKIIUSIX IO UCTIOJIB30BaHUIO JIEKAPCTB, CPENICTB OBITOBON XHUMUH H

Ap.

Conep:kanue yuyeOHOro nmpeaMera, Kypca
9 kiacce

Iloemopenue u ggedenue. Qduian xapaKmepucmuKa XumMuuecKux 3/1eMeHmog. 5 Jaca.

XapaKTEpPUCTUKA IIEMEHTA I10 €TI0 MOJI0KEHNIO B IIEPUOANYECKON CUCTEME XUMHUUYECKUX utemMeHToB J1.11.Menneneesa.
[TonsiTHE O IEpeXOIHBIX AneMeHTax. AMPOTEepHOCTh. [ eHeTHYeCKHil psil NEPEXOAHOTO AIEMEHTA.

[lepropnueckuil 3aKOH U NIEPUOANYECKAsA CUCTEMA XUMUYECKUX d1eMeHTOB J[.M1.MeHnzaeneeBa B CBETE yUEHHUS O
cTpoeHuu aroma. X 3HaueHue.

Tema 2. Memannwt. 18 uacos.

[TosoxeHne METAIUIOB B IEPUOJUYECKON CUCTEME XUMHUYECKHX 3IeMeHTOB [[.M1.MenaeneeBa. Metaiumnueckas
KpUCTAJUTMUECKas pelIeTKa U MeTaJUTM4ecKass XuMuieckas cBsi3b. O0mue gusnyeckre cpoiicTBa MeTayioB. CruiaBbl, UX
CBOMCTBA M 3HaYEHUE. XMMHUECKHE CBOMCTBA METAJNIOB KaK BOCCTAHOBUTEJICH. DIIEKTPOXUMHUUECKUN AT HANIPSIKEHUM
METaJUIOB U €ro MCIIOJIb30BAaHUE I XapaKTEPUCTUKA XUMUYECKUX CBOMCTB KOHKPETHBIX METAJLIIOB. Buibl
METaJUTypPTUH, KOPPO3HUsI METAIIJIOB U CIIOCOOBI OOPHOBI ¢ HEH.

OO6m1ast xapakTepHUCTHKA IeT0uHbIX MeTaiioB. ILIM — mpocTelie BemecTBa, uX PU3NYeCcKe 1 XUMUYECKHE CBOMCTBA.
Baxnenmme coenunenus 11IM, ux cBOMCTBAa U TPUMEHEHHUE B HAPOJIHOM XO3SMCTBE.

OO01ast XxapakTEepUCTHKA 3JIEMEHTOB INIABHOM MOATPYIIIIbI BTOpoi rpymibl. CTpoeHne atoMoB. lllenouHo-3emenbHbIe
METAaJIJIbl — MPOCTHIE BEIIECTBA, X PU3HUECKHE U XUMUYECKHUE CBOMCTBA. Baxuelmue coequuenus 11[3M, ux cBoiicTBa
Y IPUMEHEHHUE B HAPOJHOM XO3SIMCTBE.



Amomunnii. CtpoeHue aroma, pu3n4ecKue 1 XUMHYECKUE CBOMCTBA MPOCTOro BemecTBa. CoOeTMHEHMS ATFOMUHUS —
OKCH/JI ¥l TUAPOKCH, uX aM(poTepHbIil Xxapakrep. [I[puMeHeHns amOMUHUS U €TO COSTMHEHUIA.

Keneso. Crpoenue aroMa, pu3MIeCKUe ¥ XMMHUYECKHE CBOMCTBA IPOCTOrO BelecTBa. I eneTnueckue psaasl Fe? u Fe’',
KauectBennsle peakuuu Ha noHbl Fe*" u Fe’*, Baxueiimue cony xenes3a, uX 3Ha4€HUE 1JI HAPOIHOTO XO3SMCTBA.
Tema 3 Hememannwt 31 uaca

OOGm1as xapakTepucTHKa HEMETAIIJIOB: MTOJIOKEHUE B mepuoandeckoit cucreme J[.M.MenneneeBa, 0COOEHHOCTH CTPOCHHUS
aTOMOB, DJIEKTPOOTPULIATEIBHOCTh KaK MEPA «HEMETAJUIMYHOCTH, PAJ AJIEKTPOOTPULIATEILHOCTH. AJIJIOTPOIIHNS,
OTHOCHUTENBHOCTb MOHATHI «METAJID), «HEMETAILIDY.

Bonopon, ero nonoxenue B I1C, ctpoenne aroma, MosieKyibl, CBONCTBA, MOTYYEHUE U IPUMEHEHHE.

OO6mast xapakTeprucTHKa ragoreHoB. CTpoeHHe aTOMOB, MMPOCTHIE BEIIECTBA, COSAMHEHUS, MX CBOMCTBA U 001aCTH
IIPUMEHEHUS.

Cepa. Ctpoenue aroma, aJulOTPOIIHsI, CBOWCTBA U TpUMEHEeHne pomOudeckoii cepol. Oxcun cepsl (IV), (VI), ux
NoJy4YeHHe, CBOMCTBa U MpuMeHeHue. KucioTsl cepsl, ux npuMeHeHue B H/X. KauecTBeHHas peakius Ha cyiab(paT-uoH.
A3ot. CTpoeHuU aToMa U MOJIEKYJIbI, CBOMCTBA MPOCTOT0 BelllecTBAa. AMMHAK, CTPOEHUE, CBOMCTBA, OTYYEHUE U
npumenenne. Comu aMMOHUS, UX CBOMCTBA U puMeHeHue. Hutparsl 1 HUTpUTHI, pobiaemMa ux couep KaHus B ¢/X
OpOAYKIUHU. A30THBIE yAOOPEHUS.

®ocdop. CrpoeHue aroma, aJIOTPONHS, CBOMCTBA AJJIOTPONHBIX MoaUdUKaIil 6enoro u kpacHoro ¢ocdopa, ux
npuMeHeHre. OCHOBHBIE COEUHEHUS.

VYrepoa. CrpoeHue atoma, aJlJIOTPONUs, CBOMCTBA AJJIOTPONHBIX MoUpuKkanui, npuMeHerne. OKCUabl yriiepoaa, ux
cBoiicTBa U npuMmeHenue. KapOoHarsl, MX 3HaYEHUE B IPUPOJIE U KU3HU yesnoBeka. KauecTBeHHas peakius Ha
KapOOHaT-HOH.

Kpemnuii. CtpoeHne aroma, KpUCTAINIMYECKUN KPEMHUM, €ro cBoKcTBa U npuMmeHeHue.. Okcup kpemuus (IV), ero
IPUPOIHBIE pa3HOBUIHOCTH. CHUIMKATHI. 3HAYEHUE COCITMHEHUI KPEMHHUS B )KUBOW U HE)KUBOU npupozae. [lonstue o
CUJIMKATHOM ITPOMBIIIJIEHHOCTH.

Tema 4. Xumusa u xcu3zne.8 uacoe.
Xumus BOKpyT Hac. YUenoBek u ero 310poBbe. beITOBass XuMU4eCKasi F(paMOTHOCTh. XUMUS U OKPY’KAroIIasi Cpeaa.
Xumus B ¢/X.



Tema 6. Ob606uenue 3nanuii NO XUuMuu 3a Kypc 0CHOBHOU wiKoawbl. 6 uacoe.

du3nyecKuii CMBICI TIOPSIKOBOTO HOMEPA JIEMEHTA B IEPUOANIECCKON CHUCTEME XUMUYECKHUX DJIEMEHTOB
JI.1.MenneneeBa, HOMEpPOB TPYMIIBI U IEPHOAA. 3AKOHOMEPHOCTH H3MEHEHHUS CBOMCTB AJIEMEHTOB U UX COCTUHEHUN B
neproaax v rpynmnax B CBETE MPEJACTaBICHUI O CTPOCHUH aTOMOB 3JICMEHTOB. 3HAUCHUE MTEPUOUICCKOTO 3aKOHA.
Tumpl XUMUYECKHUX CBSA3CH M THUITHI KPUCTAJUTMUECKUX PENIeTOK. B3anMOCBSI3b CTPOCHUS U CBOMCTB BEIICCTB.
Knaccudukarus XMuMUIeCKUX PEaKIIUi 10 pa3IMYHBIM MpU3HAKaM (YHCIIO M COCTAB PEarupyOIIUX U 00pa3yrOITXCs
BEIIECTB, TEIIOBOH 3(peKT, NCIob30BaHNE KaTaln3aTopa, HallpaBlieHue, N3MCHEHHUE CTETICHH OKUCIICHHSI aTOMOB).
[IpocThie U cIOXKHBIE BellecTBa. MeTaibl 1 HeMeTauThl. | eHeTHUecKue pspl MeTaia, HeMeTalla U TIepeX0IHOTO
anemenTa. OKcuibl (OCHOBHBIE, aM(OTEPHBIE U KUCIOTHBIE), THAPOKCUIBI (OCHOBaHUS, aM(OTEPHBIE TUIPOKCUIIBI U
KHUCIIOTHI) M COJIM: COCTaB, KJIacCU(UKALMS U 00IIMEe XUMUYECKHE CBOWCTBA B CBETE TEOPUH DIECKTPOIUTHUECKOM
JIMCCOIIMAIINY U TPEACTaBICHHI O Mpolieccax OKUCICHUA-BOCCTAHOBICHUSI.

Jlemoncmpayuu. O6pa31bl MEITOYHBIX U IICIOYHO-3EMEIIbHBIX METAIIJIOB, UX B3aUMOJICHCTBHE ¢ BoAoi. OOpa3Iisl
CIUIaBOB. B3anmonencTBue HaTpusi 1 MarHus ¢ KUCJI0poaoM. B3anmonencTeue MetamuioB ¢ HemeTauiamu. [lonydenue
ruapokcuaa xenesa (I1), (IIT) O6pa3ibl ranoreHoB — NPOCTHIX BelecTB. B3anmonelicTBue KOHIEHTPUPOBAHHON a30THOM
KHCJIOTBI C MEJIBIO.

[Tornomenue yriiem pacTBOPEHHBIX BEIIECTB WU Ta30B. BoccTaHoBneHue Menu U3 ee okcuaa yriem. O0pasiibl
PUPOIHBIX COCTMHEHUH XJ10pa, cepbl, hocdopa, yrepoaa, kpemuusi. O0pasiibl CTEKIa, KepaMUKH, lIEeMeHT. Mojenu
MOJIEKYJI YTJIEBOJOPOAOB. B3ammoneicTBre 3TUIEHA ¢ pacCTBOPOM MepMaHranara kaiaus. O0pasiibl CIIUPTOB.
KauectBenHas peaxiiisi Ha MHOTOATOMHBIE CTUPTHI. OMBUICHHE XUpa. B3auMoneicTBre IIOKO3bI ¢ aMMUAYHBIM
pacTBOpoM okcuja cepedpa. KauecTBeHHas peakius Ha Kpaxmaj. [opeHne 6enKkoB (IIepCTH UK ITUYBUX TIEPHEB).
[{BeTHBIC peakiK OCIIKOB.

Jlabopamopnusie onvimot: NOTyYEHUE TUAPOKCHUIA [IMHKA U UCCIIEIOBAHUE €TO CBOICTB.

ITonydyenue ruipokcuaa aaTrOMUHKS U B3aUMOJIECTBUE €r0 C paCTBOPaMHU KHUCJIOT U HIesioue. KauecTBeHHbIE peakuuu
Ha onsl Fe*" u Fe’*. KauecTBennnle peakuuu Ha cynb(ar —, KapOoHaT, XJI0pHI —MOHBI. Pacro3HaBaHue coyeil aMMOHMS.
[TonyueHue u pacno3HaBaHHUE YIIIEKUCIOro raza. O3HaKOMJIEHHE C MPOAYKIMEH CUIIUKATHOM
IpOMBIIIEHHOCTH. B3aumoselicTere moko3bl ¢ ruipokcuiom meau (1) 6e3 HarpeBaHust M ¢ HArPEBaHUEM.
B3aumopelicTBue kpaxmana ¢ HOJIOM.



Hpakmuqecmte 3anAmuA.

[TosmydeHue MeTaIIOB U M3ydeHUe X CBOMCTB. [loiydyeHne u pacrio3HaBaHMe ra3oB: KUCIOPOAA, BOIOPOJA U
YIJIEKUCIIOTO Ta3a. 3HAKOMCTBO ¢ 00pa3aMu ObITOBOM XUMUHU.
Pacuemmnuwie 3a0auu.

Pemenue 3amay 1o ypaBHEHUIO.
Hanpaenenus npoekmmuoit deamenvnocmu odyuarouwguxca. 1. Pabora ¢ UCTOUYHUKAMH XUMUYECKOW MH(POPMAITUU —
UCTOpUYECKHE O0030phl CTAHOBJICHHUS M PA3BUTHUS U3YUYCHHBIX MOHSATUN, TEOPUM, 3aKOHOB; KM3Hb U JCSATEIBHOCTD

BBIAAIOMIUXCS  YUCHBIX-XHNMHUKOB. 2. OBJIEII[CHI/IG OCHOBAaMHM XHMMHMYECKOrO aHaju3a. 3. OBH&I[GHI/IC OCHOBaMH
HCOPIraHNYCCKOIo CHHTC3a.

KaJIeHI[apHO — TEMATH4Y€CKOC IVIAaHUPOBAHUE ¢ YKA3AaHUEM KOJUYE€CTBA YaCOB, OTBOJAMMBIX HA OCBOCHHEC Ka)KIIOﬁ
TEMbI

9 ximacc



0. C. I'abpuensa XUMUSA 9 knacc , uz-Bo «JIpoda» 2018 r

No Tema ypoka Konmuuects | [lara Hara OcnoBnble nousiTua | [loBTOpenue CamocrosiTenbHas u
0 4acoB npoBeAeHU | ¢hakTH | U TEPMUHBI W3Y4YEHHOTO MpaKkTU4ecKas
s q Marepuaia NEATEIbHOCTD
IInaun YUYAIXCS
IToBTOpEeHME 5
OCHOBHBIX
BOIIPOCOB KYpca
XUMHH 8 Ki1acca
1 H BBeJIeHHE B XUMHYECKUU I1C, man Pao6ora c I1IC.
Kypc 9 kiacca. AJIIEMEHT, aTOM, XapaKTEPUCTUKHU
NHcTpyKkTax no 1 MOJIEKy1a.
Th.
XapakTepucTuka
XUMUYECKOTO
AJIIEMEHTA T10 €r0
MIOJIOKEHUIO B
I1C.
CaoiicTBa CaoiicTBa DNEeKTpOHHBIN Pa6ora ¢ /IM.
2 OKCHUJIOB, KHCIIOT, | 1 OCHOBHBIX KJIACCOB | OayaHc, peakiuu
OCHOBaHH, HEOPraHUYECKUX MOHHOTO
COJIECH B CBETE BEIIIECTB, oOMeHa.
teopuu IJIJI. aM(pOTEPHOCTbD.
AM)OTEPHOCTE.
3,4 Knaccudpuxanus | 2 Tunel xumuueckux | Karanuszarop, Pabota ¢ JIM.
XUMHUYECKUX peaKIuu. OBP.Tumns!
peaKkuuii o BceM XUMUYECKUX
IPU3HAKAM. pEaKIU.




I'eneruueckue 1 Knaccuduxanus [Tonoxenue Pabota ¢ CIIXD.
PAIIbI METAIIJIOB U XAMUYECKUX METaJIOB U
HEMETAJLIOB. 3JIEMEHTOB, HEMETAJJIOB B
BxogHou [IEPEXO/IHBIE I1C, omninune
KOHTPOJIb. AJIEMEHTHI. buznuecKux
(camocTosiTeNbHA cBouCTB Me u
s paboTa). Hewme.
MeTtaJLibl. 18
[Tonoxenue | CrpoeHne aToMoB [Tonoxxenue Me | Bek OpoH30BBIiA,
MeTtainioB B I1C. METaJIJIOB, B IIC. JKEJIC3HBIN.
OO0mmue MeTaJIJINYeCKas
duznyeckue CBSI3b,
cBorictBa ME. METaJJIMYeCKas
Cmuiassel. kpuc. Pemrerka,
CILIABBI.
XHUMHUYECKHE 1 Boccranosutenbubl | [Tonoxxenne ME, | Padora ¢ IICXD,
csorictBa ME e cBoucTBa Me 0COOEHHOCTH PAIOM aKTUBHOCTH
CTPOEHUS ME.
aTOMOB.
Mertaiisl B 1 Meraiutorepmus, Peaknun PaGora ¢
npupoe, ooIre MUHEPAIbI, PY/IbI, BOCCTAHOBJICHHS | KOJJICKIIUSIMU.
CITOCOOBI METaJUTyprusl. METaJIJIOB U3 UX
MOJTyYCHUS OKCHJIOB.

MCTAJIJIOB.




Koppo3sus

Koppo3us, cnocoost

Bpen kopposzun.

Penrenue

NOATPYIIIHI 2
IPYIIIIBL.

9 METAJIJIOB. 3ammTel Me oT pacyYeTHBIX 3a7a4
KOPPO3HH. o ME.
10 [llenounsie Me. CrpoeHune aToMoB ITonoxxenue CocraBnenue
LIEJIOYHBIX IeJI04YHbIX Me B | ypaBHEHUH
METAaJlJIOB, I[ICXD. XUMHYECKUX
XUMHUYECKHE peakiuii mo
cBolicTtBa Me. CBOWCTBaM KaJldsl U
HaTpUsl.
11,1 | Coenunenns [IpuponHsie CaoiicTBa Pa6ora ¢ /M,
2 IIE€JIOYHBIX COCIMHEHUSA COEeIMHEHNH BUPTYaJIbHOU
METaJlIOB. eI04HbIX Me. niesiouHbix Me. | maboparopuei.
13 OO6mras xap. Crpoenue Crpoenue Pa6ora ¢ [ICXD.
ONEeMEHTOB m-3eMeibHBIX Me , | atomoB Me.
[JIABHOM




14 Baxneitmue XUMUYECKUE Pabota c [1CXD.
COCJIMHECHMUS CBOICTBA,
AJIEMEHTOB COCIMHEHUS.
BTOPOU I'PYIIIIbI
[JIABHOU
HOJrPYTIIbI
15 AJIOMUHU. CrpoeHnue aroma, CrpoeHnue PaGora ¢ /IM.
CBOMCTBA, atroMoB Me.
MIPUMEHEHHUE,
aM(bOIUTEI.
16 Coenunenust Boxcutsr Crpoenue aroma | Padota c JIM
AJTIOMUHUS. ATTFOMUHUS
17 Keneso, ero Crpoenue aroma , CO, OBP. CocraBieHue
CTPOCHHUE, CO, cBoiicTBa YpPaBHEHUM
busnueckue u xKesesa. peaKkui Xum.
XUMUYECKHUE CBOIICTB xene3a.
CBOICTBA.
18 KauecTBeHHbIE Kpachas u xenras | KauecTBeHHbIE . CBOJCTB kenesa.
peakiuu Ha KpOBSIHAsI COJIU peaKkIu Ha
COCIMHEHUS HEOpPTraHUYECKHE
xKesesa. BEILIECTBA




19 I'enernueckue Karnons! xenesa, Koppo3us, IIpoekt «Posb
PAIBI KeTesa. KETE30 KaK CILJIABBI JK€JI€3a. | XUMUYECKOTO
Baxueitmue conu XUMUYECKUU JJIEMEHTA XKeje3a B
xKenesa. AJIEMEHT. KUZHEICIATETbHOCT

U KUBBIX
OpraHU3MOBY.

20 [IpakTrnueckas [IpaBuna Th, Peakuun Brinosinenue
pabora Nel VIOHHBIE YPABHEHUA. | HOHHOIO MIPAKTUYECKOU
«ITonyuenue oOMeHa. paboTHI.
coeaquHeHud Me u
W3y4YECHUE UX
CBOWCTB.

21,2 | O6o01menue u Cwm. ypoku 1-10. Cwm. ypoku 1-10. | TecTsl.

2 CHCTEMAaTU3alus

3HAHWUU T10 TEME.




23 KontponbHas 1 Crpoenue Me, Pabora ¢ /IM.
paborta Ne 1 o WX CBOMCTBA,
Teme «Mey. NIPUMEHEHHUE.
Ne| Tema ypoka | Komuuecr | [ara daktr | OcHOBHBIC [ToBrOpeHue Camocrostens | O6opynoBanue u
BO YacOB | MpoBen TIOHSITHUS U M3YUYEHHOIO Hasi U PEaKTHBBI
CHUS TEPMUHBI Marepuaia pakTUYeCKas
TJ1aH NeITEIbHOCTh
YVYaITUXCs
2 | Hemerasubl | 31 [Tonoxxenue Onekrpootpuniarenbl | Pabora ¢ Komnexkuumu.
4 | Hemeramnsr: | 1 HeMe B IICXD, [ oCTb, alIOTPTHHBIE KOJIJICKIIMSIMH,
aTOMBI H CTpPOCHHUE UX MOIU(PUKALTIH. COCTaBJICHHE
IIPOCTHIE atomoB, D0, psina TAOJIUIIBI O
BEIIIECTBA. 20, coCTaBe
Bosnyx, aJIOTPOIIHSL. BO3/IyXa.
KHUCJIOPO/I,
030H.
2 | Bopopon. 1 [Tonoxxenue OBP. CpasuutensHa | [ICXD, nuHk,
S BOJIOPOZA B s COJIsIHas
I[ICXD, XapaKTepUCTU | KUCIIOTA,
BOCCTAHOBUTEIIb ka Me u CIIMYKH,
HbIE CBOMCTBA HeMe. poOUpKH.
BOJOPOJA.
2 | 'anoreHsl. 1 Crpoenue OBP, cxemsr atomoB. | Pabora ¢ JIM. | AM, IICXD.
6 aTOMOB
rajoreHos, CO,
CBOMCTBA.




2 | Coenunenus I'aorenoBonopo | KauectBennbie PacnoznaBanu | Bugeogparmenr,
7 | TaJIOT€HOB. Ibl, TAJIOTEHUIbI, | pEaKLUU. € COJISTHOM KHUCIIOTBI, HUTPAT
Ka4yeCTBEHHBIE KHUCJIOTHI. cepebpa.
PEAKLIMH.
2 | IHonyuenue
8 | raJIoreHoB.
2 | Kucnopon. I'openue, Oxkcunpl, 030H. buonornuecko | Ilepmanranar
9 OKCHJIBI, € 3HaYEHUE KaJlusl, Bara,
OKHCJIEHHE, KHCIIOPO/A. CIIMYKH,
IbIXaHUE, pOOHPKH,
(dboTocuHTe3. npoOka ¢
ra300TBOIHOU
TPYOKOI,
Jy4YHrHa.
3 | Cepa. AsnoTponus Crpoenue aroma Pa6ora ¢ IM. | IIK, mpoekTop,
0 CEepbl, CBOMCTBA | CEPHI. MpEe3eHTALUS.
CepHI,
JIEMEPKYpHU3aLsl
3 | Coenunenus
1 | cepnl
3 | Cepnas CaoiicTBa KauyectBeHHbIE Cocrasnenue | [ICXD, cynbdar
2 | kucnora. CEpHOU peaKUuu, peaKTUBBIL. OBP. HATpUsl, HUTPAT
[IpousBoacTs KHUCJIOTBI, COJIN Oapusi.
0 CEpHOM ee,
kucioTel. Kat IIPOU3BOJCTBO,
aJIn3aTopBbl. Ka4eCTBEHHAas

peaxIusl.




3 | Asor. Crpoenne atroma | OBP. Pabora ¢ /IM. | Kpyrosopor
3 Y MOJICKYJIBI, a30Ta B IIPUPOJIE.
CBOMCTBA,
MIPUMEHEHHUE,
MOJTyYeHUE
azora.
3 | AMMuax. CrpoeHnue u Crpoenune monekynsl, | CoctaBnenne | ['mppokcun
4 | IIpousBoacTB CBOMCTBA, THUIIBI CBSI3CH. OBP, KaJIbLIUs, XJIOPHU/IL
0 aMMHUaKa. JOHOPHO-AKIIENT ¢dbusnonornyec | aMMOHUSA,
CkopocTb OpHBIN KO€ ra300TBO/IHAS
XUMHYECKOU MEXaHU3M. BO3JICHCTBUE TpyOKa, ITaTuB,
peaKuuu. Kosnona cunresa. aMMHaKa Ha CIIUPTOBKA, CTEK.
OpPraHu3M. [Tanouka,
KOHIIEHTPUPOBAH
Has CoJIsTHas
KHUCJIOTA,
JAaKMYCOBast
Oymara, CIIMJKH.
3 | Comm Paznoxenue KauectBennas Pa6ora c IM. | JIM,
S | amMOHwUsL. COJIEH. peaknus. BUIC0(PArMEHT.
3 | Oxcuasl Okcuapl, X OKcupl. Pab6ora c JIM. | JIM.
6 | azora. KJaccuukanus,
CBOWCTBA.
3 | A3otHas CaoiicTBa 1 Comu. [Ipoekr M,
7 | KUCIIOTa U €€ MIOJIyYEHHE «IIpou3BoAcTB | BuAaeopparmeHT.
COJIN. a30THOM 0 a30THOM
KHCJIOTHI, KHCIJIOTBI.
HUTPATHI,

HUTPUTEIL.




3 | IIpousBoacTB Craguun OcHoBbl xumMuueckoro | Pabora ¢ M,
8 | 0 a30THOM MPOU3BOJICTBA. MPOU3BOJICTBA. TabIuIeH BHie0QparMeHT
KHUCJIOTHI.
3 | IIpousBoacTB YenoBus [TpuHLMIIBL Pa6ora ¢ M,
9 lo IMPOTCKAaHUA XUMHUYCCKOI'O TaﬁﬂHHeﬁ BI/II[eOCI)paFMeHT
MUHEPAJIbHBI XUMHYECKOTO IPOU3BOCTBA.
X yIOoOpeHuH rpolecca.
4 | ®ocdop. Annotponus AJNOTpOIHbIE buonornyecko | Bumeodparmenrt.
0 dbocdopa, Mo (UKAITUH. € 3HaYCHHC
CBOICTBA. docdopa,
AT®, IHK,
PHK.
4 | CoenuHeHus dochopHas Crpoenue aroma 3amnura M, TICXD.
1 | pocdopa. KHCJIOTa, €€ dbocdopa IIPOCKTOB «
COJIN,0KCH/IBI Hemeramnbny
dbocdopa.
4 | O600meHne IToBTOpEHME Cwm. ypoxku 1-13. Pa6ora ¢ IM. | JIM, IICXD.
2 |m KITFOUEBBIX 3amura
CUCTEMaTH3a MOHSATUMN TEMBI. IIPOEKTOB «
WS 3HAHUU Hemeramisn
o TemMe
«Kucnopon,
cepa, a3oT.
4 | Texyuuid Cwm. ypoku 1-13. JIM. M, TICXD.
3 | KOHTPOJIb.
KonTposbHas
pabora Ne 2

«HewmeTtasuibl
».




4 | Pemenue 1 MaccoBas nois, | ons, Pemmenue PaGora ¢ JIM. | M, IICXD.
4 | pac4eTHBIX o0beM, pacyeTHBIX 3a7a4 1o
3a/1a4 1o KOJIMYECTBO YPaBHEHHIO.
Teme BEILIECTBA.
«Hewmey.
4 | Yepon u ero IJ1aH ®ak | Crpoenue AncopOrus. CocraBienue JM, TICXO,
5 | Coenunenusl. T aToMa u CXeM MOJEHN KPUC
Crenenn CTPOCHHMS aToMa. | TAUIMYECKUX
- OKHCJICHUS, PELIETOK,
MIPOTUBOTa3s.
aJUIOTPOITHBIE
MO
dukanuu,
CBOMCTBa,
IIPUMEHEHHUE.
4 | Kucnopogueie VYrapneiii ra3, | KauectBenubie | @uznonornuecko | Mei, conmsaHas
6 | coeauHeHus YIJIEKUCIIBIA | pEaKUuu € JEUCTBUE HA KHUCJIOTA,
yriepoa. ras, yrojibHas OpraHu3m CTaKaHbl,
KHUCJIOTa, €€ yrapHOTo rasa, CBEuH,
COJIH, nepBas MOMOIIb | U3BECTKOBAs
KECTKOCTD IIpY OTPABIICHUU. | BOJA.
BOJIbI.
4 | IlpakTrnyeckas IIpaBuna YMmenue BreinosiHeHue HNuctpykuus
7 | pabora Ne 2 TEXHUKHU oOpararbscs ¢ OIIBITOB. o Th,
«Tomyuenwue, Oe3omacHoCT | JabOpaTropHBIM BUpTYyaJIbHas
cobupanue u 1, CIIOCOOBI obopynoBaHuEM naboparopusl,
pacro3HaBaHHE coOupaHus IK.
ra3oBy. ra3oB.




4 | KpemHnii u ero [Ipuponubeie | CocraBneHue Pabora ¢ /IM. JAM, cunukar
8 | coenuneHws. coellMHeHus, | (popmyn HaTpus,
CBOMCTBA, COCIMHCHMI. COJIsTHas
MIPUMEHEHUE, KHCIIOTA,
pOoOUPKH.
4 | CunukarHas Kepamuixa, CrpoeHnue PaGora ¢ BupryanbHas
9 | NpOMBILIIIEHHOCT BSDKYIIIME aroma KpemMHus1, | Tabnuien naboparopus.
b. Marepuaibl, | OCHOBBI
LIEMEHT. XUMHUYECKOTO
IIPOU3BOJICTBA.
5 | O606mmenue u [ToBTOopenue | KonnuectBo Pabora ¢ /IM. BupryaneHas
0 | cucremaruzanus KJTFOYEBBIX BEILECTBA, naboparopusi.
3HaHW, penieHue MOHATUI o0beM, macca.
pacyeTHbIX 3a7a4 TEMBI.
10 TeMe
«Ilogrpymnma
YITIEPOAAY.
5 | Ilpaktnueckas IIpaBuna Th, | Monekyinsipasie | Beimosnnenue Cepa, yrodms,
1 | paGota Ne3 COCTABJICHUE | U UOHHBIE OIIBITOB. cepHas
«Ilonyuenue YPaBHEHHU. YpaBHEHUS. KHUCJIOTA,
COEAMHEHNN xyopua 0apus,

HeMe u uzyuenue
UX CBOMCTBY.

Honun xanus,
OpoMHast BOJIa,
cynbdar
HaATpWSI,
KapOoHaT
HaTpUs,
COJIsIHas
KHCJIOTA,




WHJIUKATOPBbI,
HUTpAaT
cepebpa,
Kpaxmad,
U3BECTb,
XJIOpUJ
aMMOHUS,
CIIUPTOBKA,
CIIUYKH.
5 | O606menue 1 [ToBTopenue | Cwm ypoxku 1-23. | Paborta c M, TICXD,
2 | 3HaHU 0O TEME OCHOBHBIX TECTaMHU Tabnuna
«Hewmey. MTOHATUHI pPacTBOPUMOCT
TEMBI. U, psaa
AKTUBHOCTH.
5 | Pemenue | [ToBTOopenue | Cwm ypoku 1-23. | Pabora c M JM, TICXO,
3 | pacueTHBIX 3a1a4 OCHOBHBIX Tabnuia
110 TEME METAJLIBI. MOHSATUN pacTBOPUMOCT
TEMBI. u, psia
AKTHUBHOCTH.
S | KonrponbHas | Kontpons Cwm ypoku 1 23. | PaGora ¢ /IM. JM, TICXD,
4 | pabota Ne 3 3yH. Tabnuna
«HeMey. pacTBOPUMOCT
u, psif
AKTUBHOCTHU
Ne| Tema ypoxka Konnuect | Jlata | @ak | OCHOBHEBIE [ToBTOpEHME CamocTtosrtenbHas u | O00pynoBaH
BO YacOB | MpoOB | T MOHSATHUS U U3YYEHHOTO MpaKkTH4ecKas ue u
e TEPMUHBI Marepuana NEATENbHOCTD PEaKTUBBI
YYaIIXCsI




en

usi
TJ1aH
S | Xumus u
5 | *KU3HB.
Yemosek B Xumunueckue | [IpaBuna Pa6ora ¢ /M, OO0pazisl
MUpE BEILIECTB, peakuuu B oOparieHus ¢ MTOUCK CTPOUTENBH
MaTepuasioB U OKpY’Karolleil | BEIIeCTBAMH. uH(bOpMaIIHH. bIX U
XUMHYECKUX cpene. Ponb MO/ICJIOYHBIX
peaKkui. XUMUU B MaTepua’oB,
JKU3HU IIK,
COBPEMEHHOIO MIPOEKTOP,
YEJI0BEKA. Mpe3EHTalH
S1.
5 | Xumus u be3zonacHoe JlekapcTBennble | «JlexapcrBa u 1K,
6 | 310pOBbE. WCIIOJIb30BAHM | MPEMAPATHI U UX | SIBD». MIPOEKTOP,
€ BEIIECTB B Oe301macHoe MIPOEKTHI Mpe3eHTaln
MOBCEJIHEBHO | MCIOJIb30BAHUE. A1.
U JKU3HU.
S | Xumnueckue Makpo- u N3 xypca C. «Pomnb CxeMbl.
7 | pIeMEHTHI B MHUKPO3JIEMEH | OMOJIOTHUH O XUMUYECKUX
KJIETKaX THL. poin AJIEMEHTOB B
KHUBBIX XUMHUYECKUX KUZHENCSITEIHLHOCT
OpPraHu3MOB. 3JIEMEHTOB B Y KJIETKW.
KUZHEACATEIBHO | MPOEKTHI
CTH KJICTKH.
S | berroBas [Ipasuiia Tb | CMC. «Bnusaane CMC Ha | [IpakTnueck
8 | xumuueckas BOJIHYIO ast pabota
I'PaMOTHOCTb. CPEIY».MPOCKThI No5.,




[IpakTrueckas

pabota Ne5
«3HAKOMCTBO C
obOpa3ziamu
XUMUYECKUX
CpEnCTB
CaHUTAPUH U
TUTHEHBI.
S | Xumus u Kanopuitnoct | Ilnmesas IIpoekr. IIpe3entanu
9 | nuia. b, IUIIEBbIC LUEHHOCTh b
JI00aBKH. MPOYKTOB BHJICONPOECK
MMUTAHMUS, Ta « XUMHUS
3/I0pPOBBE. Ha KYXHE».
6 | IIpupoaubie Heds, OCHOBBI CniocoOb1 Konnekuusi.
0 | ucTouHUKH MIPUPOTHBII CTPOCHHUS U nepepaboTKu
yIJIEBOIOPOJOB ras. CBONCTB HedTH, raza u
U UX W3YYEHHBIX KaMEHHOTO
IPUMEHEHHE. KJIaCCOB YIJISL.IIPOEKTHI
VIJIEBOIOPOJIOB.
6 | XumMuueckoe Buapr DKOJIOTHYECKas «XUMHYECKOE IIK,
1 | 3arpsizHenue XUMHUUYECKOTO | TPaMOTHOCTb. 3arpsi3HEHUE MIPOEKTOP.
OKpY>Karolien 3arpsI3HEHUSA OKpY>Karolien
Cpenbl U ero U €ro Cpelbl U ero
MOCTEACTBUS. MOCTIEACTBUS. MOCIIEACTBUSI».IPOE
KThI
6 | OGo6meHue OcHOBHBIC Cwm ypoxk 1-7. Pabora ¢ JIM. JIM.
2 | 3HaHWii MO MOHSATHUS
teme. Peienue TEMBI.

pPaCUETHBIX




3azaa4d C

AKOJIOTUYECKHU
M
COJICPKAHUEM.
6 | IloBTOpenue
3 | OCHOBHBIX
BOIIPOCOB
Kypca XUMHHU
9 k1acca.
Knaccudukarm Kiaccst Oxkcuapl, CocraBnenue cxem. | [ICXD.
s BEILIECTB. KHUCIOTHI, conu, | CocraBieHue
HEOPTraHUYECK CaoiicTBa OCHOBaHHMSI. Ta0JIHII.
X BEILIECTB.
OpraHUYeCKUX
BEILIECTB.
CaolicTBa
OCHOBHBIX
KJIACCOB
BEIIECTB.
6 | OcHOBBI Homenknaryp | Homenknarypa. | 3amonHeHue [ICXD.
4 | HOMEHKIIATyphI a. OBP. TaOIHIBI. JAM
. BaireHTHOCTB BaneHTHOCTS, Pa6ora ¢ JIM.
U CTEIEHb CO
OKHCJICHUSI.
6 | CtpoeHue Atom, Cocrasnenue cxeM. | M, ITICXD.
S | atoma. MOJIEKYJIa,
XuMuueckas XUMUYECKas
CBSI3b. CBSI3b.




6 | O6o00menue u OcCHOBHBIC OCHOBHBIC Pa6ora ¢ JIM. JIM, TICXD.
6 | cucremaruzaiu TTOHSTHS MTOHSTHUS TEMBI.

sl BHAHUH 110 TEMBI.

TEMeE.
6 | UTorosas OcCHOBHBIC OcHOBHBIC Brinonnenue M, TICXD.
7 | KOHTpOJIbHAS TTOHSATHS MIOHSTHUS TEMBI. KOHTPOJILHOM

pabora Ne5 TEMBI. paboTHI.

«Heopranunuec

KHe 1

OpraHUYeCKUe

BEIICCTBAY.
6 | Ananuz OcHoBHBIE OcHOBHBIE Pa6ora ¢ JIM. M, TICXD.
8 | KOHTPOJIBLHOMU TTOHSATHS MOHSATHUSI Kypca.

paboTHI. Kypca.

IMpunoxenune




Ne
ypoka

ypoka

Tema

MpUYnHbI
KOPPEKTUPOBKU

Cnocob
KOPPEKTUPOBKMU




«CormnacoBaHoO» «YTBEpPKIAI0»
«CormnacoBaHO» 3aM. pyKOBOJIUTEIIS Hupexrop
PykoBoautens HIMO o YBP MOY COIII Nel MOY COII Nel
. Kpacusiii Kyt . Kpachsiii Kyt
[Tmukosa JI. A. Marnsuena E.H.

[Ipotokom Ne 1
ot «30 .08 . 2022

Menbnukosa H. B.
«31 » aBrycra 2022

[Ipuka3z Ne 107
or 1. 09.2022

PABOYAS ITPOI'PAMMA TIEJIAT'OTA
ITonoBukoBoit Haranmsn AHATOILEBHEI
YUYUTEII IEPBOU KaTErOPUHU
MOY COHLI Nel
r. Kpacneiit Kyt
0 XUMHU
10 kmacc

PaccMmoTpeno Ha 3acenanuu
[legarornueckoro coBera
ITpotokos Nel




or 31.08. 2022r.

2022-2023 yuyeOHblii rof

Ilnanupyemble mpeaAMeTHBIE Pe3yJIbTATHI OCBOEHHUSI YUeOHOI0 MpeaMeTa, Kypca

B [I03HABaTENbHOM cdepe:

* 1aBaTh ONPEECICHNS U3yYCHHBIM MOHITHUSM;

*  ONUCHIBAaTh JEMOHCTPALMOHHBIE M CAMOCTOSITENIBHO TMPOBEAEHHBIE JKCIIEPUMEHTBI, HCIOJNb3Ys [Js 3TOT0
€CTECTBEHHBIN (PYCCKU, POJTHOM) S3BIK U S3bIK XUMUU;

* ONKCHIBATh U PA3INYATh N3yUYECHHBIE KIACChl HEOPTAHUYECKUX U OPTaHUYECKUX COCAUHEHUM, XUMHUUECKHE PEAKIINH;

* KJIacCU(PUITUPOBATH N3YYCHHBIC OOBEKTHI U SIBJICHMUS;

* HaOmIOaTh JIEMOHCTPUPYEMBIE M CAMOCTOSTEIHHO IMPOBOJAMMBIC OMBITHI, XUMHYECCKHE DPEAKIUU, MPOTEKAIOIINE B
IPUPOJIE U B OBITY;

* JIeNIaTh BBIBOJbI M YMO3AKJIIOUECHUS M3 HAONIONCHUM, U3yYEHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH, MPOTHO3UPOBAThH
CBOICTBA HEM3YUYEHHBIX BEIIECTB M0 aHAJIOTUH CO CBOMCTBAMU U3yUYEHHBIX;

* CTPYKTYpPUPOBATh U3yUCHHBIN MaTepua,

* UHTEPIPETUPOBATh XUMHUUECKYI0 HHGOPMAITUIO, MTOTYUYCHHYIO U3 IPYTUX UCTOUYHUKOB;

* OIMCHIBATh CTPOEHUE aTOMOB 3JeMEHTOB [—IV nepnoaoB ¢ UCHOIB30BaHUEM AJIEKTPOHHBIX KOH(UTYpallUii aTOMOB;

* MOJIETIMPOBATh CTPOCHUE MPOCTEHIINX MOJIEKYJI HEOPTaHUYECKUX U OPraHUYECKUX BELIECTB, KPUCTAIIIIOB;

B IIEHHOCTHO-OPUEHTAIIMOHHOM cdepe:

* aHAJM3UPOBATH U OIEHUBATH MOCJEACTBUS JJII OKPYXKAIOUIEH cpefbl OBITOBOM M MPOU3BOACTBEHHOU JESTEIHHOCTH
YeJI0BeKa, CBSI3aHHOM C mepepaboTKOM BEIIeCTB;

B TPYIOBOW cdepe:
* MPOBOJIUTH XUMHUYECKUI IKCIIEPUMEHT; B chepe QU3nIecKoi KYIETYPhI:

*  OKa3bIBaTb NEPBYIO TMOMOIIb MPU OTPABICHHUAX, OXKOraX M JPYrHMX TpaBMaxX, CBSI3aHHBIX C BELIECTBAMHU U
1a00paTopHBIM 000PYIOBAHUEM;
[To utoram ycBOEHUS AECITHKIACCHUKH JOJDKHBI:




Has3zvieamye BenecTBa Mo X XUMHYECKUM (POpMyIiaM, CBOWCTBA OPIraHUYECKUX BEIIECTB, MPU3HAKU U YCIOBHS
XUMHUYECKUX PEAKIUM,

Onpeoensamb Ka4eCTBEHHBIN U KOJTMYECTBEHHBIN COCTaB BELIECTBA, BAJIECHTHOCTh 3JIEMEHTOB, COCTABIISIFOLIIUX
OpraHUYECKUE BEIIECTBA, KJIACC BEIIECTB MO 001IeH opmyre win GyHKIUMOHAIBHOU TPYIINe, MPOAYKThl XUMUUECKOM
peakuuu 1no (GopMmysiaMm UCXOAHBIX BEIIECTB, UICXOJHBIE BEIIECTBA MO (hOPMYyJIaM MPOIYKTOB XUMHUUYECKON peaKlnu;
Xapaxmepuzoeams XUMUUECKUE CBOMCTBA OPraHMYECKUX BEIIECTB U3YUEHHBIX KJIACCOB, OMOJIOTMYECKU BaXKHBIE
coelMHeHHUs (YIIIeBObI, OCJIKH, KUPHI), CIOCOOBI 3aLTUThI OKPY KAIOIIEH CpPe/ibl OT 3arpsi3HEHHUS], CBSI3b MEXKIY
COCTAaBOM, CTPOEHHEM, CBOMCTBAMM BELIECTB U UX IPUMEHEHUEM, COCTaB, CBOMCTBA U IPUMEHEHHUE PUPOAHOIO rasa,
HE(TU U HEPTETIPOIYKTOB, a TAKXKE APYTUX PACHPOCTPAHEHHBIX YIIIEBOJOPOIOB U UX MPOU3BOJIHBIX, IPaBUiIa
MOBEJICHUS] B KOHKPETHON CUTYaIH, CIIOCOOCTBYIOIIME 3aIUTE OKPYKAIOIIEH CPebl OT 3arpsi3HEHUS;

ObvsacHamb CXOACTBO U PA3NUYUE MOHATUN U30MEPUHU U TOMOJIOTUH, IPUYUHBI MHOTOOOpa3usl BEIIECTB: a) pa3Inyue B
Kaue€CTBEHHOM COCTaBe; 0) pa3inyue B CTPOCHUH MOJIEKYJ, OMUPAsiCh Ha TEOPUIO0 XMMHUYECKOTO CTPOEHHUSI OPraHUYECKUX
coeaunenui bytineposa A.M.;

Cnedosams npagunam MOJIb30BaHUS XUMHUYECKOM MOCYI0H 1 1ab0paTopHBIM 000pyaI0BaHNEM (TIPOOHpKaMH,
XUMHUYECKIMH CTaKaHaMH1, BOPOHKOH, TaOOPaTOPHBIM IITATUBOM, HarPEBaTEIbHBIMHU MPUOOpPaMu), paOOTHI C METAHOM,
OeH3MHOM, MapauHOM B COOTBETCTBUH C MHCTPYKIHUSAMH IO BBITOJTHEHUIO XUMUYECKHUX OIBITOB, OKa3aHHs ITOMOIIA
NOCTPAJaBIIUM OT HEYMEIOro 0OpalieHus ¢ BEIIECTBAMH.

Pabouas nmporpamma paccuutana Ha 35 yuyeOHBIX yaca, B TOM YMCIIe Ui POBEACHUS KOHTPOJIbHBIX padboT — 3 yaca,
IpaKkTUYeCKUx paboT — 3 yaca.



COAEPXKXAHUE YYEBHOT' O IPEAMETA, KYPCA
(344)

Bsenenne 1u
CrpoeHnue u knaccuuKkanusi OpraHuYeCKUX COSTMHEHUM 5.
OCHOBHBIE MOJI0KEHUSI TEOPUU CTPOCHUSI OPTaHUYECKUX coeMHeHUN. CBOICTBO aTOMOB yIyiepojia 00pa30BbIBATh
npsiMble, Pa3BETBIICHHBIE M 3aMKHYTHIE IIEITH, OpJIMHAPHBIE U KpaTHbIE CBA3U. [ oMosiorus, usoMepusi, PyHKIIMOHAIIbHbBIC
IPYIIIBI B OPraHUYECKUX COCTMHEHUSIX. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMUUeckoro crpoenus. Knaccudukanus
OpraHu4eckux coenuHeHuit. O6pa3zoBaHuEe OpANMHAPHBIX, TBOMHBIX U TPOUHBIX YITIEPOA-YIIEPOIHBIX CBSI3€l B CBETE
MPEJICTaBICHUN O THOPUINU3AIIIH STIEKTPOHHBIX O0JIAKOB.
VYreBonopoasl 84.
[IpenenbHble yrieBonopoasl (ankaHsl), o0mas GopMmyina cocTaBa, TOMOJIOTUYECKas pa3HOCTh, XUMUYECKOE CTPOCHHUE.
KoBaneHTHBIE CBSA3M B MOJIEKylax, Xp —Tuopuauzanus. M3zomepus. Cucremarnueckas HOMEHKIIATypa. XUMUYECKHE
cBoliicTBa. [IpakTrueckoe 3HaUeHUE MPEIEITbHBIX.
HenpenenvHble yrneBonopoas! psaaa stuieHa (ankensl). [IpaBuno MapkoBHukoBa. [lonyueHne u npuMeHeHUe
ATWICHOBBIX YINIEBOJOPOAOB B OpraHndeckoMm cuHrese. [lonstre o nueHoBbIx yrerogopoaax. Kayuyk ApoMmarnueckue
YIJIEBOAOPOIbI
[IpupoaHble NCTOYHUKH YITIEBOJOPOIOB U UX nepepadotka. Kucimopoacoaepxaniue oprannueckue Beniectsa 10y.
Crouptbl U (HEHOJBI. DIEKTPOHHOE CTpoeHUE (DYHKIIMOHATBHOM TPyNIibl, MOJAsIpHOCTD cBsizu O-H. T'omonorudeckuii psia
IpeIesIbHBIX OJTHOATOMHBIX CIIUPTOB. BogopoaHas CBsA3b MEXKy MOJIEKYJIaMU, BIUsSHHUE €€ Ha (U3NYECKUEe CBOMCTBA
CUpPTOB. XUMHUYECKHUE CBOMCTBA. [[puMeHeHne cniupToB. S 1OBUTOCTh CIUPTOB. I [POMBIIIIEHHBIN CUHTES.
DTUIICHINIMKOIb U TIIMLUEPUH KAK MPEACTABUTEIN MHOTOATOMHBIX CIIUPTOB.
Anpaerunel. [IpuMeHeHre MypaBbUHOTO M YKCYCHOTO alibJieruioB. CTpoeHne KapOOHOBBIX KUCIOT. [ oMonoruueckuit
PAI IPENENIbHBIX OAHOOCHOBHBIX KUCIOT. HoMeHknarypa. XuMuueckue CBOMCTBA: B3AUMOACHCTBUE C HEKOTOPBIMHU
MeTaJUIaMH, [eJI04aMu, CliupTaMu. BaxkHeliue mpencraBuTend KapOOHOBBIX KUCIOT. [IpuMeHeHne KucaoT B HApOTHOM
X03siicTBE. Mbla KaK COJIM BBICIITMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JIEHCTBHUE.
['eneTn4deckas CBS3b yIIIeBOAOPOJOB, CIIUPTOB, AJIbJIETHAOB U KETOHOB, KAPOOHOBBIX KHUCIIOT.
Crpoenue cioxsbIx 3pupoB. O6paruMocTs peakimu drepudukanun. [ uaponus caoxHbX 3¢upoB. [IpakTrudeckoe
VICTIOJIb30BaHHUE.



XKupst kak cinoxHbIC (QUPHI TTUIIEPUHA U KapOOHOBBIX KUCIIOT. JKUpHI B pupojie, X cBorcTBa. [IpeBparienus ;xupon
nuiy B opranusme. [lonsitue o cunteTnyeckux moromux cpencreax (CMC) . 3ammra npuposs! ot 3arpssHenus CMC.
Knaccudukanus yrieBoaos.

I'mroko3a Kak BaXKHENIIUHM TPEACTABUTENIb MOHOCAXAPHIOB

A30TcoaepKanue BenecTna 7 4

Crpoenne aMuHOB. AMUHOTPYIIIA, €€ JIEKTPOHHOE CTPOEHNE. AMUHBI KAK OPraHUYE€CKUE OCHOBAHMUS, B3aUMOJICHCTBUE
¢ BOJIOM U kucinotaMu. AHWIMH. CTpO€HHEe aMMHOKHCIIOT, X (hu3ndeckue cBoicTra. Mi3omepuss aMUHOKHUCIIOT.
AMMHOKHCIIOTHI Kak am(pOTepHbIe opraHndeckue coeuHenus. CHHTE3 MEeNTUI0B, UX CTpoeHue. buonoruueckoe
3HAYE€HHE AMUHOKHCIIOT.

benku kak 6uononumepbl. OCHOBHbIE aMUHOKHCIIOTHI, 0Opa3sytoiue o6enku. [lepBuunas, BropuyHasi U TpeTUYHas
cTpykTypa OenkoB. CBoicTBa OEIKOB: TUAPOIN3, ACHATYpallMsl, IBETHbIC peakuuu. [IpeBparienns OJIKOB MUIIU B
opraHusMe. YCrexu B U3y4eHUH CTPOCHHUS U CUHTE3€ OCIKOB.

CocraB nykienHoBsix kuciot (JIHK, PHK). Ctpoenue nykneotuaoB. [IpuHIUIT KOMIIZIEMEHTAPHOCTH B TOCTPOEHUU
neorHou crinpany JJHK. Ponp HyKIIEMHOBBIX KMCIIOT B )KU3HEACATEIbHOCTH OPTaHU3MOB.

OO0uue nNoHsATUSI XUMHUU BEICOKOMOJIEKYJISIPHBIX COEIMHEHUM.-3 U

[Ipobnema cuHTE3a Kayuyyka U perieHue ee. MHOrooopasue BUJI0B CHHTETUYECKUX KayuyyKOB.

buonornuecku akTuBHbBIE BemiecTra 1 4.

Butamunsl, pepMeHTHI, JJ€KapCcTBa U TOPMOHBI.

IIpakTuueckue padorel «M3yueHne cBOMCTB OenkoBy, « UneHTU(UKaIS OpraHUUYeCKUX COSTUHEHUIN,
«Pacro3HaBaHue J1IaCTMAacC U BOJIOKOH.

IIpoexTsl: 3amMTa OKPYKAKOIIEH CPeIbl OT XUMHUECKHUX 3arpA3HEHUM, OPraHUYECKUI CUHTE3, IPOU3BOICTBO caxapa,
OuoJornyecKas pojib OpraHMYeCKUX BEIIECTB, OPraHUYECKHE BEIIECTBA B MEAUIIMHE.



Ka.ﬂennapno — TEMATHYCCKOC IVIAHUPOBAHUE C YKA3aHUECM KOJIHYECTBA YaCOB, OTBOAUMBIX HA OCBOCHHUC KaxKI0H

O. C. I'abpuensn, xumus 10 knacc (6a30BbIid ypOBEHB ), N31aTENbCTBO «Jpoda» 2018 .

TEMbI

Neo| Tema ypoka Komuuec | Jlara Jara OcCHOBHBIE [ToBropenu | Camocrtositen | O6opynoBaHu
TBO MIPOBEJ | IPOBEAE | MOHATHUS U e bHas U € U PEaKTHUBBI
4acoB €H HUS TEPMUHBI M3YYEHHOI'O | MpaKTUYeCKast

J1aH dbakr Marepuana | IeSITeIbHOCTh
yUaIuXcs
1 | BBeaenne.
HNHcTpyKTax Oprannueckas N3 kypca 9 | Pabota co Cxewma,
no Th. XUMHS KaK HayKa, | Kiacca CXEMOM. I[ICXD.
[Ipenmer 0COOEHHOCTH OpraHU4ecK
OpraHUYeCKOU OpraHUYeCKUX ue
XUMUHU. BEILECTB. BELIECTRA.
2 | Crpoennen |5
KJIaccupuka
s
OpPraHM4ecK
X
COeIMHEeHM .
Peakuuu B
opranmyecko | 1 M,
i XUMHUH OcHOBHBIE Banentnoc | CocraBineHue | mapoCTEp:KHE
Teopus MOJIOKECHUS Tb. Mojienen Basi MOJIETIb,
XUMHUYECKOTO TEOpHH, MOJIEKYII, KOJUIEKLIUS
CTpPOCHUS BaJICHTHOCT, pabora ¢ OpraHu4ecKu
OpraHUYeCKUX H30Mepusl. KOJUIEKIIMEN U | X BEILECTB.
COeIMHEHUN JIM.




AM

byTtaeposa.
Knaccuduxary VYrneBonoponsl, Teopusa AM | Cocrasinenne | JIM.
us dbyHkuroHanbHBIe | ByTieposa. | TaGmauibL.
OpraHUYECKUX COEIMHEHNS,
COEIMHEHUM. noJupyHKIIMOHAT

bHBIE.
OcHOBBI [IpaBuna u Buasl | Ctpykrypa | Pabora c [IM, | M,
HOMEHKJIATy]p HOMEHKJIATypBblI. bIE
bl bopMyIblL.
OpraHNuYeCKUX
COCIMHECHUM.
Peaxun Tuner Tuner Cocrasnenue | JIM,
OpraHUYECKUX XUMHYECKUX XUMUYECKN | KOHCIIEKTA.
COEJIMHEHUN. peakuuii B X PEaAKIUH.

OpraHUYECKOU

XUMUHU.
O6o0meHmne u OcHOBHBIC Crpoenne | TectupoBanu | [1K.
cUCTeMaTH3all MIOHSTUS TEMBI. aToma. €.

W 3HAHUU 110
TEeMe
«Crpoenue u
KJ1accudukag
ust
OpraHUYEeCKUX
COEIMHEHUI.
Bxonnoi
KOHTPOJIb




(camocTosITEN
bpHas pabora).
7 | YriieBonopon
bl. Heds, Kamenurniii | PaGora c Tabnuia
[Tpuponnsie MIPUPOJIHBIN Ta3, yIOJIb. Ta0IHIIEH, «Pexruduxkari
HMCTOYHHKU bpakuuu, cocrasienue | us», [IK.
YIJIEBOAOPOJIO MEPErOHKa, PE3EHTALUU.
B. KPEKUHL.
8 | AnkaHbl. I'omonoruueckuit | Ilpenensusl | Pabota c [Ltan-koHCTIE
psia, CTPOEHHUE, e IIJIaHOM, KT, mapaduH,
CBOMCTBA, yIIIeBOAOpO | GppeoH, CIINYKH,
MOJIyYeHUE, JTBI. AKOJIOTHSL. IaPOCTEPIKHE
MIPUMEHEHHUE. Basi MOJICJIb.
Ne| Tema ypoka Komnuec | [ara da | OcHOBHBIE [ToBTopenu | Camocrtositen | ObopymoBanu
TBO npoBeA€e | KT | MOHSTHUS U e bHAs U € U PEaKTUBBI
4acoB HUS [J1aH TEPMUHBI M3YUYEHHOIO | MpakThYecKas
Marepuana | JesSATeIbHOCTb
yYaImxcst
9 | Ankensl. 1 Henpenenwsubie | KpatHbie Cocrasnenue | [lapocTepxkue
YITIEBOIOPOJBI, | CBS3H. MOJIeIIEN BbIE€ MOJICIIH,
CTpPOEHHUE, MOJIEKYJI. 3TaHoII,
CBONCTBA, CIIUPTOBKA,
MOJIyYEHHUE, CIIUYKH,
IPUMEHEHHE. ra300TBOJIHAS




TpyOKa,
OpoMHas BOJA.

1 | AnkanueHst. 1 Conpstxennsle, | Henpenens | mpoekt O06pa3sipl
0 KyMYJUTUPOBaH | HbIE «Kayuykm. Kay4yKOB.
HEIE, YIJIEBOJOPO
W30JIUPOBAHHBI | JIBI.
€ CBf3H,
JeJI0KaIu3aIus
AJKUHBI. 1 Tpoitnas cBsi3b, | Curma u [1u | Pabora ¢ JIM. | JIM.
CBOMCTBA, CBSI3M.
MOJIy4YeHHUe,
IPUMEHEHHE.
1 | ApeHsl. 1 bensonpHOE IT'omomoru. | Pabora c IM. | JIM.
2 KOJIBIIO,
TOMOJIOTH
OeHzora.
1 | O600menue u 1 I'enetnueckas | Cm ypok Pabora ¢ JIM. | JIM.
3 | cucremaruzanmsa CBSI3b, 1-5.
3HAHUU IO TEME OcHOBHBIE
«YTIIeBOIOPOIBDY. MOHSITUS TEMBI.
1 | Texywmmii koHTpOINB. | 1 OcHOBHBIE OcHoBuble | TectupoBanu | IIK.
4 | KonTtposnbHas MOHSTUS TEMBI. | TTOHSATHUS e.
paborta Ne 1 TEMBL.
«YTI1€BOJIOPOIBIY.
1 | Kucaopogocogepx | 10 OyHKIUOHAIBH Brimonnenue | ['mapokcun
5 | ammue as rpyImnmna, Bunbt OIIBITOB. MeH,
OpraHn4ecKune BOJIOPOJIHAS CBSI3U, BUJIbI [JIULEPHUH.
CcOeIMHEHUS». 1 CBSI3b, M30MEPHUH.




CrnupTsl. aTOMHOCTb
CIIUPTOB,
Ka4eCTBEHHAas
peaKIusi.
1 | ®enom. 1 Crpoenue CTpyKTypH | IPOEKT [TpousBoaHbIC
6 MOJIEKYJIBI, 18(S «Xummudeckoe | GeHona.
CBONCTBA, dbopMynbl. | 3arpsA3HEHUE
IIOJy4YEHHUE, OKpY>Karolen
PUMEHEHHE. Cpenbl U €ro
MOCTIEACTBUS
No| Tema ypoka Komuuec | Jlara da | OcHOBHBIE [ToBropenue | CamocrostensHas | O6opymoBaH
TBO npoBele | KT | MOHATUA U U3y4YEHHOTO | M MpaKTHYecKass | ueu
4acoB HUS TEPMUHBI MaTtepuana | AeSTEIbHOCTD PEaKTUBBI
TUTaH yUaIIUXCs

1 | Anpaeruasl. 1 Peakmus Kiaccuguka | Pabora ¢ JIM. M, TIK,

7 Kyuepoga, s IIPOEKTOD,
KapOOHWJIbHAS | OpraHUYecK BUpTYyaJibHas
rpyIa, WX BEIIECTB. naboparopust
bopMaIbaeru. )

1 | Kap6oHoBnbI€ 1 Kap6okcunbna | Knaccuduka | Pabora ¢ JIM. M,

8 | KHCIIOTHI. s rpyIna, uus IpE/ICTaBUTE
CTpPOCHHUE, OpraHU4ecK JIM KUCJIOT,
CBOIICTBa, WX BEIIECTB. UHINKATOD,
IPUMEHEHHUE, 1IEJI0Yb,
IIOJIyYCHHUE, okcua Me.

TepUDHUKAITHS.




1 | Cnoxubie 3¢UpsI. D¢dups! B buonornuec | mpoextsl. «CMC | JIM.
9 | KupsL. IIpUPOAE U Kas poJib Y DKOJIOTUSA
TEXHUKE, KUPOB. OKpY’Karomen
KUPBI, MbLJIA. cpenbl, pabora ¢
JIM.
2 | YreBonpl. Knaccuduxanu | [lonumepusa | 3ammura NunuBuayan
0 s, CBOMCTBA, LY. npoekranllponsB | pHBIE
noJyicaxapa, OJICTBO caxapa.» | KapTOYKH,
MOJIMKOHJICHCA Kpaxmall,
usl, WO,
KayeCTBEHHAas
peaKIusl.
2 | Monocaxapa. ['mroxo3a, Knaccuduxa | Pabora ¢ JIM. JIM.
1 | Aucaxapa. bpykTO3a, Ust
OM(yHKIIMOHAN | YIJIEBOIOB.
bHBIE
COEMHEHUS,
caxaposa.
2 | O600meHnue u OcHOBHBIE CrmpTsl, Pa6ora ¢ JIM. JIM.
2 | cucremaruzanus MIOHATHS TEMBI. | aJIbJACTU/IBI,
3HAHUU I10 TEME KHCJIOTHI,
«Kucnopoaconep a¢upsl,
Kalue YIJIEBOBI.
BELIECTBAY.
2 | KonTponpHas KiroueBsbie Cnouprsl, PaGora ¢ /IM. JAIM.
3 | pabora o Teme NOHSATHS TEMBIL. | allbJIETUBI,
CKHCIIOPOACOIEPHK KHCJIOTHI,
alye BEIIEeCTBaY. aupHI,

YIJICBOABI.




2 | A3orcoaepaxkanu
4 | e oprannuyeckue
COeTUHEHHsI.
AMuUHBI. AHUJINH. Crpoenue, Cunrernuec | PabGora ¢ JIM. JIM, TIK,
CBOMCTBA, KUe IIPOEKTOD,
MIPUMEHEHHE, BOJIOKHA. BUIe0(Ppparm
MOJTYYEHHUE. €HT.
2 | AMMHOKHUCIIOTHL. Crpoenue, buonornuec | PaGora c JIM. JIM.
5 CBOICTBA, Kasi poJib
MIPUMEHEHHE, AMHUHOKHCIIO
TIOJTy4YEHHE. T.
2 | benkwu. KauectBennaa | KauectBeHH | mpoekt «benkn benkwn,
6 peakius Ha ast peakius. | Kak BaKHEUIMe a30THas
OcIKHU. COCTaBHBIC YaCTH | KHCJIOTA,
TTHIIH ». TUAPOKCH]T
meau, JIM.
2 | HykieuHoBbIE JIHK, PHK, buonornuec | «Cunres Pab6ora ¢
7 | KACIIOTBI. OCHOBHBIE Kas poJib OeJIKOB»3aIuTa JAM.
O06001meHne MOHSTHUS TEMBI. | HYKJIEHHOBBI | POCKTOB
3HAHUU MO TEME X KHCJIOT.
«A3oTcoaepxkain
€ BEIIIECTBAY.
2 | KonTposnbHas OcHoOBHBIE Cwm ypok 1-5 | Pabota c JIM. JIM.
8 | pabota Ne 3 MOHSITUS TEMBI.
«A3oTcoaepKalu

C BCIICCTBA).




Ne| Tema ypoka Komuuecr | [ara ¢dak | OcHOBHBIE [Toropenune | Camocrositens | ObopynoBaH
BO YaCOB | ITPOBEJICH | T MOHSTHUS U M3YUYEHHOTO Has U ue u
us TEPMUHBI Marepuaia MpaKkTUYeCcKasi | peaKTUBBI
TJ1aH JIESITENbHOCTh
YYaAIIXCS
2 | IIpaktnueckas | 1 L{BeTHBIE CaoiicTBa Brinosinenue NucTpyKumun
9 | pabora Ne 1 peaxKiuu Ha OCIIKOB, OIIBITOB. o Th,
«3yuenue Oenku, nmpaBuia | npasuia Th. pacTBop
CBOICTB o Th. Oecnka,
OCITKOBY. a30THas
KHUCJIOTA,
TUIPOKCU]L
Meu,
poOUpPKH,
CIIUYKH,
CIIUPTOBKA.
3 | IIpaktuueckas | 1 KauectBennbsie | CBolicTBa Brinonnenue BuptyanbHa
0 | paGota No 2 peaxkuuu. OCHOBHBIX OIIBITOB. s
«Mnentudukar KJIaCCOB. naboparopus
us , ITIK.
OpraHUYeCKUX
COCTMHEHUIY.
3 | buosoruyeck | 1
1 | m akTUBHBIE
BellecTBa. OepMEHTHI, buonorunyecka | mpoexTsl o Tabnuiia.
DepMEHTHI. OH3UMBI, sl pOJIb TeMe JAM.
BurtamuHsl, 1 Ouokaranuzaro | GepMEeHTOB, «pepMEeHTBI».
TOPMOHBI, pBl, KaTajn3aTophl
JIEKApCTBA. CEJIEKTUBHOCTb.




Buramunsl, buonornuecka | [IpoekTsl o
TOPMOHBI, A pOJIb Teme, paboTa ¢
JIEKapCTBa, COEIMHEHUN M.
MUHEpaJIbHbIC
BOJIBI.
3 | MckyccTBeHH
2 |blen
CHHTETH4Y€eCKH
e
OpraHn4eckKue Knaccudurammm | BMC. MPOEKTHI 10 OO6pa3sis
CoeAMHEeHHSI. s BMC, TEME. BOJIOKOH,
UckyccTBeHHBI IJIACTMACCHI, IJ1aCTMAcCC U
eun Kay4yKH, Kay4yKOB.
CUHTETUYECKUE BOJIOKHA.
OpraHUYEeCKUe
BEIIIECTRA.
3 | UtoroBeiii [IpaBuia no Th. | Pabora ¢ Brimonxnenue PeakTuBsl.
3 | KOHTPOIb. 71a60paTopHbl | OMBITOB.
[IpakTrueckas M
pabora Ne 3 obopynoBaHue
«Pacno3HaBaH M.
Y€ IIACTMACC
Y BOJIOKOHY.
3 | O6o06meHne OCHOBHEBIC Knaccer Pa6orac JIM. | JIM.
4 | 3HaHuU# 1o MOHSATUSI Kypca. | OpraHu4ecKux
Kypcy BEILIECTB U UX
OpTraHUYECKOU CBOMCTBA.

XUMUHN.




I'eneTnueckas
CBA3b

Ipuaoxenue

ypoka | Tema ypoka

MNpnynHbI
KOPPEKTUPOBKM

Cnocob
KOPPEKTMPOBKU




«CormacoBaHo» «YTBepKIAIO»
«CoryacoBaHoO» 3aM. PyKOBOJUTEIIS Jlupexrop
PyxoBonurens IIMO o YBP MOV COIII Nel MOY COII Nel
r. Kpachsblit Kyt r. KpacHbiit Kyt
ITmuxosa JI. A. Mansuena E.H.

ITpotokon Ne 1
oT «30 .08 . 2022

Menbaukosa H. B.
«31 » aBrycra 2022

[Tpuka3z Ne 107
or 1. 09.2022

PABOYAS [TIPOI'PAMMA TIEJATOT'A

ITonoBukoBou Harajgpru AHATOJIHLEBHBI
YUUTEJIS IEPBOM KaTEropuu




MOY COII Nel
r. Kpacneiit Kyt
0 XUMHH
11 xnacc (6a30BbIN ypOBEHB)

PaccMmoTpeno Ha 3acenanuu
[legarornueckoro coBera
ITpoTokos Ne 1

ot «31 » aBrycra 2022 r.

2022-2023 yueOHbIi TO/.

Ilnanupyemble npeAMeTHBIE Pe3yJIbTATHI OCBOCHHUSI Y4eOHOI0 mpeaMeTa, Kypca

B II03HABATEIbHOU cepe:

* 1aBaTh ONPEICICHHS N3yUYEHHBIM TTOHITHIM;

*  OINHWCHIBAaTh JIEMOHCTPAIIMOHHBIE M CaMOCTOSITEIbHO MNPOBEAEHHBIE HKCHEPUMEHTBI, HCHOIB3YS ISl 3TOrO
€CTECTBEHHBIN (PYCCKHIA, POJTHON) A3BIK U SI3bIK XUMUU;

* OIMCHIBATh U pa3inyaTh U3yYEHHbIE KIACChl HEOPTaHUYECKUX U OPraHUYECKUX COCIMHEHUI, XUMUYECKHUE PEAKIINH;

* KJIACCU(PUIUPOBATH N3YUEHHbIE OOBEKTHI U SIBJICHUS;

* HaOIIOaTh JIEMOHCTPUPYEMBIE M CAMOCTOATEIBHO IPOBOIMMBIE OIBITHI, XMMHUECKHE PEaKLUH, MPOTEKAIIINE B
OpUPOZE U B OBITY;

* JleJaTh BBIBOJBI U YMO3AK/IIOUEHUS] U3 HAOMIONEHUHN, NU3yUYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH, IPOrHO3UPOBATH
CBOMCTBA HEM3YYEHHBIX BEIIECTB IO aHAJIOTUH CO CBOMCTBAMU U3yYEHHBIX;

* CTPYKTYpUPOBATh U3YUYEHHBIN MaTepuan,

* UHTEPIPETUPOBATh XUMUUECKYIO HH(POPMALIKIO, TOTYyUYEHHYIO U3 IPYTUX HCTOYHHUKOB;

* OIIUCHIBATh CTPOCHHE aTOMOB 3eMeHTOB [—IV mepnonoB ¢ ncnoab3oBaHUEM IEKTPOHHBIX KOHPUTYpALUA aTOMOB;

* MOZEJIUPOBATh CTPOEHUE MPOCTEUIINX MOJIEKYJ HEOPIraHMYECKUX U OPIraHMYECKUX BEIIECTB, KPUCTAIIIOB;

B LICHHOCTHO-OPUEHTAlMOHHOM cdepe:




* AHAJM3UPOBATH U OLIEHWBATh MOCIEACTBUS U1l OKPYKAIOIIEeH cpeabl OBITOBOM M IMPOU3BOACTBEHHOM JNEATEIBHOCTH
YeJI0BEKAa, CBSI3aHHOM C epepabOTKOM BEILECTB;

B TPYA0BO# cdepe:
* IPOBOAUTH XUMUUYECKUN SKCIEPUMEHT; B chepe GU3nIecKor KyIbTyPbl:

*  OKaspIBaTh MEPBYIO TOMOIIb TPU OTPABICHUAX, OXKOraXx M JPYIHMX TpaBMaX, CBSI3aHHBIX C BEHIECTBAMHU U
1ab0paTopHbBIM 000PYIOBAHUEM;

B pesynbrare u3yueHus XuMuu Ha 6a30BOM YPOBHE YUEHUK JOJIKEH

3HATH/TIOHUMAThH

W garcHellmue XumuyecKkue NOHAMuUA: BEIECTBO, XUMUYCCKUI DIIEMEHT, aTOM, MOJICKYJIa, OTHOCHUTEJIbHBIC aTOMHAsI
U MOJIEKYJIsIpHAsi MacChl, MOH, aJUIOTPOIMS, W30TOMbI, XUMUUYECKasl CBS3b, JIEKTPOOTPHUIATEIHLHOCTh, BaJICHTHOCTD,
CTENeHb OKHWCIICHUs, MOJIb, MOJIIpPHAsE Macca, MOJISAPHBIA 00bEM, BEIIECTBA MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO
CTPOEHHUS, PACTBOPHI, IIEKTPOIUT U HEAIEKTPOJIUT, ICKTPOJUTHYECKAS TUCCOIHAINS, OKUCIUTENb U BOCCTAHOBUTEIIb,
OKHCJIEHME M BOCCTAHOBIIEHHE, TEIJIOBOM 3(P(EKT peakiuu, CKOPOCTh XMMHUUYECKON PEaKIMH, KaTaliu3, XMMUYECKOe
paBHOBECHE, YITIEPOJIHbIN CKeNeT, PyHKIMOHANIbHAS IPYIIa, H30MEPHsI, TOMOJIOTHS;

W ocHoeéHble 3aKOHbBI XUMUU: COXpPaHCHUA MACChI BEICCTB, ITOCTOAHCTBA COCTAaBa, HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH,

W ocHoenble meopuu Xumuu: XVUMHYCCKOW CBSI3H, DICKTPOIUTHUYCCKOM MAMCCOIHALIMM, CTPOCHHS OpPraHHMYECKHX
COCJIMHECHUI;

W eavcnennuue eeuwiecmea u mamepuasipl: OCHOBHBIC MCTAJLJIbI M CINNIABBI; CCpHasd, COJIAHAdA, a30THasd W YKCyCHas
KHMCJOTBI; IICJIOYHM, aMMHAK, MHUHCPAJIbHBIC y)106p€HI/I$I, METaH, J3THWJICH, all€TUIICH, 6€H30J'I, 9TAHOJI, JXKUPBI, MbliIA,
ITIIOKO34d, Caxapo3a, Kpaxmall, KJICTUATKa, 6€J'IKI/I, NCKYCCTBCHHBIC U CHHTCTUYCCKUC BOJIOKHA, KAYUYYKHU, IIJIACTMACCHI;

yMeTh
i Ha3zvleamb N3yUCHHBIC BEIICCTBA 10 «TPUBUATBHONY MM MEKIYHAPOIHONW HOMEHKIIATYPE;

- onpedejmmb: BaJICHTHOCTDb N CTCIICHb OKHUCJICHUA XUMHNYCCKUX 3JICMCHTOB, THUII XUMHYECKOU CBSI3H B COCIUHCHUAX,
3apAa HMOHA, XapaKTCp CPCAbl B BOJHBIX PACTBOPAX HCOPraHHMYCCKUX COGI[I/IHeHI/Iﬁ, OKHUCJIUTCIb U BOCCTAHOBUTCIIb,
IMPpUHAAJIC)KHOCTDb BCIICCTB K PA3JIMYHBIM KJIdCCaM OPTaHHMYCCKHUX COGﬂHHCHHﬁ;



W xapaxkmepuzoeamp: >ICMEHTHI MAJbIX MEPUOIOB IO MX MOJIOKEHHIO B mepuoanyeckoi cucreme JI.M.Menneneena;
o0IlMe XUMHUYECKHE CBOMCTBA METAJJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHMYECKUX U OpPraHuYeCKux
COCIMHEHUI; CTPOEHHUE U XUMUYECKHE CBOMCTBA U3YUYEHHBIX OPTaHUYECKUX COCTUHECHUN;

i 00vACHAMb: 3aBUCHUMOCTH CBOWCTB BCIIECTB OT UX COCTaBa M CTPOCHUS; MPUPOLY XUMHUYECKOH CBSI3U (MOHHOM,
KOBQJICHTHOM, METAJTTUYECKOM ), 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEAKIMK U MOJOKEHUS XUMUYECKOTO PAaBHOBECHSI
OT Pa3IUYHBIX (PAKTOPOB;

W epinonamb xXumuueckuii IKcnepumerm 110 PACIIO3HABAHUIO Ba)KHEUIIIMX HCOPraHNM4YCCKUX M OPTraHUYCCKHX
BCIHICCTB,

i npoeooums CaMOCTOSATEILHBI TOWCK XMUMHYECKOH HH(OpMAIMH C WCIOIB30BAaHUEM PA3JIMYHBIX HCTOYHUKOB
(Hay4HO-IIOMYJIAPHBIX W3JIaHUW, KOMIIBIOTEPHBIX 0a3 NaHHbBIX, pecypcoB MHTepHETa); MCIOJIb30BATh KOMIIBIOTEPHBIE
TEXHOJOTUU JJi1 00pabOTKHU U Mepeaul XUMUYeCKOW HH(pOpMAIUK U ee MPEACTaBICHUS B Pa3IMYHbIX (opmax;

HCIO0JIb30BATH MPUOOPETEHHbIE 3HAHUS M YMEHHS B IPAKTHYECKOH JIeSITeJIbHOCTH U MOBCEIHEBHOM KU3HU JIJI5:
il OOBSICHEHUS] XUMHUCCKUX SBJICHHM, IPOUCXOIAIINX B IPUPO/IE, OBITY M HA IIPOM3BOCTBE;

il ompenencHUS BO3MOXKHOCTH IPOTEKAHUS XHMHUYCCKHUX IIPEBpAIlCHUH B Pa3jMYHBIX YCIOBUSAX M OICHKH HX
MOCJIE/ICTBUH;

il DKOJIOTMYECKH IPaMOTHOTO TIOBEJICHUS B OKPYIKAIOIICH cpejie;

i OIICHKM BJIMSHUSA XHMHYECKOTO 3arps3HCHHUS OKpYJKAloIleld Cpelbl Ha OpPraHM3M 4YeJOBEeKa W JIPYTHe >KUBBIC
OpPraHU3MBlI;

i 0e30macHOro OOpAaIleHHsI C TOPIOYMMHU M TOKCHYHBIME BEIIECTBAMH, Ja0OPaTOPHBIM 000PYI0BaHHEM;
i [PUTOTOBIICHHS PACTBOPOB 3aJJAHHOW KOHIICHTPAIIUK B OBITY U Ha IPOHU3BOJICTBE;
i KPHUTHUYECKOW OIICHKH JOCTOBEPHOCTH XUMHUCCKOW HH(POPMAIIUH, TOCTYTAIOIIEH U3 pa3HbIX HCTOYHUKOB.

BbINYCKHHUK MOJYYUT BO3MOKHOCTH HAYYMTHCH:

. BBIJIBUTATh U ITPOBEPATH IKCIIEPUMEHTAIBHO THIIOTE3bI O XUMUYECKUX CBOMCTBAX BELIECTB HA OCHOBE UX COCTaBa
U CTPOEHHUS, UX CLIOCOOHOCTH BCTYMATh B XUMUYECKHE PEAKIMH, O XapaKTepe U MPOAYKTAX Pa3IUUYHbIX XUMUUECKUX
peaKLnil;



® XapaKTCpU30BaTh BCIICCTBA 110 COCTAaBy, CTPOCHUTIO 1 CBOﬁCTBaM, YCTAaHABJIMBATb HPUYINHHO-CICACTBCHHBLIC CBsA3U
MCKIY AaHHBIMHU XaPaKTCPUCTUKAMHN BCIICCTBA,

. COCTABJISATh MOJIEKYJIIPHBIE U MTOJHbIE HOHHBIE YPABHEHUS IO COKPALIEHHBIM HOHHBIM YPaBHEHUSIM;
. IPOTrHO3UPOBATH CIIOCOOHOCTD BEILIECTBA MPOSIBISITH OKUCIUTENbHBIE WJIK BOCCTAHOBUTENLHBIE CBOMCTBA C
Y4ETOM CTENEHEN OKHUCIIEHUS 2JIEMEHTOB, BXOSIINX B €T0 COCTAB;

. COCTaBJIATh YPABHEHMSI pEaKIUi, COOTBETCTBYIOIIMX MOCIEI0BATENbHOCTH MPEBPALICHUI HEOPTaHUYECKUX
BEIIECTB Pa3JINYHbIX KJIACCOB;

. BBIJIBUTaTh U IIPOBEPSATH KCIIEPUMEHTAIIBHO TUIIOTE3BI O PE3YJIbTaTax BO3AEHCTBYS pa3INUHbIX (DAKTOPOB Ha
U3MEHEHNE CKOPOCTH XUMUYECKON PEAKIIIH;

. UCIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS JJI SKOJIOTMUYECKH IPaMOTHOTO MOBEJIEHUS B OKpPY Kalollel Cpee;

. UCIOJIb30BaTh MPUOOPETEHHBIE KIIOUEBbIE KOMIETEHIIMU ITPH BBIITOJTHEHUH POEKTOB U
yueOHO-UCCIIEI0BATEIbCKUX 3314 TI0 U3YYEHHUIO CBOMCTB, CIIOCOOOB MOIYUYEHHS U PAaCiO3HABAHUS BELIECTB;

. O0OBEKTHBHO OLICHUBATh MH(POPMAIIHIO O BEIIECTBAX U XUMUYECKUX MpoIleccax;

. KPUTHUYECKH OTHOCUTHCS K MCEBIOHAYYHON HH(POpMAIIH, HEA0OPOCOBECTHON PEKIaMe B CPEJICTBAX MAaCCOBOM
uH(pOopMaLINH;

. OCO3HABaTh 3HAYEHHE TEOPETUUECKUX 3HAHUI MO XUMHUH ISl IPAKTHYECKON AESTENbHOCTH YEI0BEKa;

. CO3/1aBaTh MOJICNIM M CXEMBI JJIs1 PEIICHHs YUEOHBIX U MO3HABATENbHbIX 33/1a4; IOHUMATh HEOOXOAUMOCTb

CO6J'HOI[CHI/I$I HpCﬂHHC&HHﬁ, npeajaracMbIX B MHCTPYKIUAX MO MCITOJIB30BAHUIO JICKAPCTB, CPCACTB OBITOBOM XMMHMHU U

Ap-
Conep:kanue yueOHOro mpeamMera, Kypca

Tema 1.06wan xumusn 16 u

OcCHOBHBIE CBEJIEHUS O CTPOECHUU aToMa. SAIpo: MPOTOHBI U HEUTPOHBL. M30TONBL. DIEKTPOHBL. DIEKTPOHHAs 000I0UKa.
Oco0eHHOCTH CTPOEHUS EKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB 4-0T0 U 5-0r0 MepPHOI0B NEPUOINYECKON CUCTEMBI
J.11.Menneneena (mepexoanbix 3aemMeHToB). [lousitue 06 opOuransx, s-, p-, d- opouranu. DneKTpoHHbIe KOHPUTYpaAITUN
aTOMOB XHUMHYECKHUX 3JIEMEHTOB.

[lepnonuueckuii 3akoH J[.11.Menneneesa B cBere yueHus o crpoeHuu aroma. Otkpoitue J[.M1.MenneneeBpim
NEPUOANYECKOIO 3aKOHA.



ITepronudaeckas cuctema xuMuaeckux amemeHToB JI.M.Menaeneesa — rpadudeckoe 0ToOpakeHUE TIEPHOTNIESCKOTO
3akoHa. OU3NYECKUI CMBICIT IOPSAIKOBOTO HOMEpPA IEMEHTA, HOMEpa IPyNIlbl U Nepuoaa. BaneHTHbIE 3JIEKTPOHBI.
[IpyuynHbBI U3BMEHEHUS CBOMCTB AJIEMEHTOB B MEPUOIAX U IpyImnax (IJIaBHBIX MOJATPYIINAX).

[TonoxxeHnue BogOpOIa B IEPUOANYECKON CUCTEME.

3HaueHUE NMEPUOIMUECKOTO 3aKOHA U MEPUOIUYECKON CUCTEMBI XUMHUECKUX d1eMeHToB J[.1.MeHnneneesa st pa3BUTHUS
HayK{d U IOHUMAHUS XUMUYECKON KapTUHBI MUPA.

JleMoHcTpanuu. Paznuunbie GopMbl MEpHOANYECKON cCUCTeMbl XuMHUueckux aemeHnToB JI.1.Menjeneena.
JlaGoparopHblii onbIT. KOHCTpyHpOBaHHUE MEPUOAUICCKON TAOIMIIBI JIEMEHTOB C UCIIOJIb30BaHUEM KapTOUCK.

THUIbl XUMHYECKUX CBSI3€M M TUIIBI KPUCTAINIMYECKUX pelieToK. CBONWCTBA BEIIECTB C OMPEACICHHBIM TUIIOM
KPUCTAJTMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTB BEIIECTB OT CTPOCHUS.

I"azoo00pa3Hoe cocTosiHME BeliecTBa. Tpu arperaTHbIX cOCTOSHUS BOJIbI. OCOOCHHOCTH CTPOCHUS ra30B. MOISPHBIH
00BbeM ra3000pa3HbBIX BEIISCTB.

[Tpumepsl ra3000pa3HBIX MPUPOTHBIX CMECEH: BO3MYX, MPUPOAHBIN Ta3. 3arps3HeHne arMocdepsl 1 60pbrda ¢ HUM.
Tema 2. neopeanuueckasn xumus 16u

[IpencraBuTenu ra3000pa3HBIX BEMICCTB: BOAOPO, KUCIOPO, YIVICKUCIIBIN ra3, aMMHaK, 3THIIeH. X monyueHue,
cobupanue, pacrio3HaBaHUeE.

Kunkoe cocrosinue Bemectsa. Bona. [Torpebiaenue Boabl B ObITY ¥ Ha TPOU3BOACTBE. JKECTKOCTh BOABI U CIIOCOOKI €€
YCTpaHEHUS.

MuHepanbHbI€ BOJIbI, UX UCMOb30BaHUE. JKUIKHNE KPUCTAIIBI U KX IPUMEHEHUE

TBepnoe cocrosinue BemecTBa. AMOp(dHbBIC TBEp/IbIE BENIESCTBA B IPUPOJIE U KU3HH YEJIOBEKA, UX 3HAUCHHUE U
MIPUMEHECHHUE.

JucniepcHblie cuctemsl. JlucriepcHas dasza u nucnepcuonHas cpeaa. Knaccudukaims JUCIepCHBIX CHCTEM B
3aBHCUMOCTH OT arperarHoro COCTOSIHUSI TUCTIEPCHOM CpeJibl M AUCTIEPCUOHHOM (ha3bl.

Cocras BellecTBa U cMeceid. BemecTsa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSI. 3aKOH MOCTOSIHCTBA COCTaBa
BEILICCTB.

[TonsiTre «10M1s» U ee pa3HOBUAHOCTH: MaccoBasi 1 0ObeMHasl. J{oJs BhIX0/1a MPOIYKTa PEAKIIMN OT TEOPETUUECKU
BO3MOKHOTO.

Peaxmuu, naymniue 6e3 M3MEHEHHUS COCTaBa BEIICCTB. AJITIOTPOTHS U AJUTOTPONHBIC BUAOU3MEHEHUS. [[pranHbI
aJUIOTPONUU Ha MpuMepe MoaudUKaui Kuciaopoaa, yriaepoaa, hocdopa. O30H, ero Orogorudeckas poib.



N3omepsl 1 nzomepusi.
Peaknunm, naynme ¢ 13MEHEHHEM COCTaBa BEIIECTB. THITBI XMMUYECKUX PEAKLIAM.

CKOpPOCTh XMMHAYECKOU PEAKILINN, 3aBUCUMOCTD €€ OT PUPOIBI PEATUPYIOIINX BEIIECTB, KOHIEHTPALUH, TEMIIEPATYPHI,
IJIOIAIA TIOBEPXHOCTH CONTPUKOCHOBEHUS M Karainu3aropa. Peakuuu romo-u rereporennsie. [lonstue o karanuse.
depMEeHTHI KaK OMOJIOTMYECKUE KaTaau3aTopbl, 0COOEHHOCTH UX (YHKIMOHUPOBaHUs. OOpaTUMOCTh XUMHUYECKUX
peakuuii. Heo6parumele u o6parumbie xumudeckue peakuuu. [Ipunnun Jle [larense. [lonsiTie 06 OCHOBHBIX HAyYHBIX
NPUHLHMIIAX TPOU3BOJCTBA HA MPUMEPE CUHTE3a aMMHUAKA WU CEPHOM KHUCIIOTHI.

Posnb Bozibl B XMMU4eCcKkuX peakuusax. Mictuaubie pacTBOpbl. PacTBOpUMOCTh U KiTacCH(pUKALIUS BEIIECTB IO ATOMY
IIPU3HAKY: PACTBOPUMBIE, MAIIOPACTBOPUMBIE U HEPACTBOPUMBIE BEILIECTBA.

DNEKTPOIUTHI U HEAJIEKTPOIUTHI. DNEKTPOJIIUTHYECKAs Tuccounanus. KUcioTel, OCHOBaHUS U COJU C TOYKH 3PEHUS
TEOPUH IEKTPOIUTUYECKON TUCCOLUALINH.

XUMHYECKHE CBOMCTBA BOJBI. [ MIpoIu3 opraHnyecKuX U HEOPraHUIeCKUX coenHeHn. OOpaTuMbIii THAPOIIN3 CONEH.
buonornueckas posib ruApoan3a B MIACTUYECKOM U SHEPTeTUYECKOM OOMEHE BEIIECTB U DHEPTUU B KIICTKE.
OKHCANTENHHO-BOCCTAHOBUTENbHBIE peakiuu. CTeeHb OKUCIICHUS, ONpeieTICHUE €€ 10 (popMysie COeTUHEHHUS.
OxucnuTenas 1 BOCCTAHOBUTEINb, OKUCIIEHUE U BOCCTAHOBJICHHE.

DNEKTpOonu3. DIEKTPOIIN3 KaK OKUCIUTEIBHO-BOCCTAHOBUTENBHBIN IPOLIECC. DIEKTPOIU3 PACTBOPOB U PACILIIABOB.

Tema 3. Opzanuueckue eeujecmea 2
3HaUYCHHE OPraHUYECKUX BEUIECTB B KU3HU YEJIOBEKA U IPUPOLE.

JemoncTpanuu. Mojienu pa3HbIX TUIIOB KPUCTAUIMUECKUX perIeTok, Mojenb Mosiekyibl JIHK. O6pasis! miactmacc,
BOJIOKOH U M3Jienus u3 Hux. OOpasiibl HeOpraHMYeCKUX MOJIMMEPOB (cepa MIacTU4ecKas, KBapll, OKCHJI aTFOMUHHS,
PUPOJIHBIE ATFOMOCHIIMKATHI).

JlabopaTtopHblie onbIThIL. VcnibiTaHUE BOIBI HA KECTKOCTh. YCTPAHEHUE )KECTKOCTU BOAbL. O3HAKOMIIEHUE C
MUHEpPaJIbHBIMHU BOJIAMH, TUCTIEPCHBIMH CUCTEMAaMH.

IMpakTuuyeckas padora. [lonyuenue, cobupanue u pacro3HaBaHUE Ta30B. Pelenne skcriepuMeHTaIbHbIX 3a/1a4 110
pacro3HaBaHUIO OPTaHUYECKUX BEIIECTB.

HanpagiieHnsi NpOeKTHOI 1eITeJIbHOCTH 00y4A0IINXCH

1. HUcropuueckrie 0030pbl CTAHOBJICHUS W Pa3BUTHUSI U3YUYEHHBIX MOHSTUH, TEOPUN, 3aKOHOB; JKM3Hb U JEATEIbHOCTD
BBIJIAIONINXCS YYEHBIX-XMMUKOB Ha OCHOBE palOThl C HCTOUHMKAMU Xumuyeckou WHOOpMaUu (SHIMKIONEINH,



y4eOHUKHM, HAayYHbIE W HAy4YHO-IIOIYJSPHBIE >KypHAJIbl, MHTEPHET-caiiThl). 2. OBIaJeHUE OCHOBAMHU XHMHYECKOIO
aHayin3a. 3. OBnasieHHe OCHOBAMH OPraHUYECKOIO CHHTE3A.

Kanennapﬂo — TEMATHYECCKOC€ IVIAHUPOBAHMUE ¢ YKA3aHHUEM KOJIHNIECTBA YaCO0B, OTBOJIMMbBIX HA OCBOCHHE KaKI0H

TEMBbI

11 xnacc. (6a30BbIN YPOBEHB ).
Xumus 11 knace. YueOHuk aiist 001eodpa3oBarenbHbIX yupexaennii(6azoBeiii yposens).O C [Nabpuensua- M. Jlpoda,

2018.
Ne| Tema ypoka Konunuects | [Jara OcHOBHBIE IToBrOpeHue CamocrostensH | ObopynoBaH
0 4acoB MPOBEICHU | MOHSTUS U W3Y4YEHHOTO asu ue u
s TEPMUHBI Marepuaia paKkTUYeCKas pEaKTUBbI
NEeATeIbHOCTh
yqaImxcs

1 | O0masa xumusa. | 16 Pa6ora ¢ IM M, T1CXD,
HNucTpykTax no SAnpo, CrpoeHnue .BxogHoe TaOJIUIIBI.
Tb. Ctpoenue 1 ANEKTPOHHAs aToma. TECTUPOBAHUE ITK.
aroMa. 000JI0YKa, Ha [1K

MIPOTOHBI,
HEUTPOHEIL.

2 | DnekTpoHHas 1 DIIEKTPOHHBIE [TInanerapHas Pa6ota ¢ JIM, JIM, TICXD,
o0osouka. YPOBHH. MOJICJTb CocraBnenue TaOTUIIBI.
OpOuranu. CTPOEHUS AIIEKTPOHHBIX [IK

aroma. dbopmyit. pe3eHTaIUS




[Tepunonnueckuit du3nyecKuit 113 1N Xapaxkrepuctuk | [ICXO, I1K.

3aKOH U CHUCTeMa cmbich 113, Menpeneena. a XD Ha

XUMUYECKUX cTpykrypa I13. OCHOBAaHUHU €T0

aneMeHToB JI1 MOJIOKCHUS B

Menpeneena. I[ICX3. IIpoekt

Bxonnoi «Ku3HeHHBIN

KOHTPOJIb nyts I U

(camocTosiTeIbH MeHnneneena

ast pabora).

XuMHYECKast Bubr Xumuueckas Pa6ora ¢ /IM. M, 11K,

CBS3b. XUMHUYECKOU CBsI3b U €€ [Ipoexr MIPOEKTOP,
CBSI3H, €IMHAs BUJIBL. «XuMuyeckas HOYTOYK,
MPUPOAA CBA3U. CBSI3bY. Mpe3eHTanus,

3aJaYHUKH.

Bemecrsa Kpucrammueck | Turbl CamocrostensH | M

MOJIEKYJISIPHOTO Y€ PELIETKH U KpUCTaJUTMUECK | ast paboTa Ha IIK

U UX THUIIBL. UX PEILIETOK. IIK

HEMOJIEKYJIIPHO

IO CTPOCHUS.

Turbl

KPUCTAJINYECK

HX PELIETOK.

CocraB XUMUYECKUI I'omororn, PabGora ¢ Komnexkuus

BEIIECTB. COCTaB M30MEDPBHI. KOJUICKLIMEH. BEIIECTB B

[TpuunnbI BEIIIECTBA, Pa3INYHBIX

MHOT000pa3us [Tpuunnb arperarHbixX

BEILECTB. MHOT000pa3us COCTOSIHUSIX.
BEILECTB:

T'OMOJIOT'H,




u3oMepusl,
AJJIOTPOIIHSL.

7 | Yuctelie Yucteie CnocoOmr Pa6ora c JIM. JIM,
BEILIECTBA U BEIIIECTBA, pazzaesneHus [Ipoext «Cmecu | mpumepsl
CMECH. CMecCH, CMECEH. B IIPUPOIE». BEILIECTB

bunsTpOBaHUE, YUCTBIX U
OTCTauBaHUE, cmecei, 11K,
BBIITAPUBAHMUE, IIPOEKTOP.
xpomoTtorpadus

8 | Uctunnble PactBopumocTts, | MaccoBas u Pemienue 3amay. | 3agaqyHUKH,
pacTBOPBI. CnocoObl o0beMHas aons. | [Ipoekr IIK
CnocoOb1 BBIPAKCHUS «3HauYeHUE
BBIpaKEHUS cocraBa pacTBOPOB B
cocraBa pacTBOPOB. MIPUPOLIEY.
pacTBOPOB. Pemenue 3amaq

c oM . I1K
Ne [ Tema ypoxka Komnuects | [lara OcHoBHbIE [Toeropenu | CamoctosarensH | O6opynoBaHue
0 4acoB MPOBEACHU | IOHSATHUS U e asu 1 PEaKTHBBI
s TEPMHHBI M3YUYEHHOTO | mpakThyecKas
Marepuana | AeATeIbHOCTb
YYaITuXCs

9 | ducnepcHbie 1 JlucniepcHblie 3HaueHue Pa6ora c JIM. JAM,
CHUCTEMBI. CHUCTEMBI. KOJLJIOWTHBI KOJUIOUJTHBIE
Komnonapi. Komnonapl, X pacTBOPBI.

HWCTUHHBIC pPacTBOPOB.
PacTBODBI.




1 | Kimaccudukanus Knaccuduxanum | Tumst CocraBnenune [IK, mpoexrop,
0 | peakunmii B s peaKUni B XUMHUYECKU | TaOIUIBI, IIpe3eHTanus.
OpraHUYECKOU U OpTraHWYECKOW | X peakLMi. | TECTUPOBAaHHE
HEOPraHUYECKOU 51 Ha [IK.
xumuu. TernoBou HEOPraHUY€CKO
¢ Pexr. 1 XUMUH.
TeruioBon
addexr,
dazoBoe
COCTOSIHUE.
1 | Dnekrponurryeck Onexrponutsl, | Teopus IIpoBenenune Peakunn
1 | ag nucconmanusi. He3eKTposuThl | DJIJI. OIIBITOB VIOHHOTO
Peaxiiun noHHOIO , DI, HaTypalibHOU U | oOMmeHa, 1K,
oOMeHa. MEXaHU3M BUPTYAJIBHOU IIPOEKTOD,
M CCOLALINH, 1abopaTopuH. IIPE3EHTALNS.
CTEICHb
U CCOLMALINH,
MTOJIOKEHUS
TOJIA,
Ka4eCTBCHHBIC
pPEaKIUU.
1 | I'upponus. Cpena I'maponus, ITousitue Cocrasienue JM, 11K
2 | BOIHBIX JUCCOLALINS TUAPONN3A. | YpaBHEHUHU.
pacTBOpOB. BOJIBI, TectupoBanue
Bonoponnsiii BOJOPOJHBIN Ha [IK
IIOKAa3aTellb. ITOKAa3aTelb.
1 | OkucauTenbLHO-BO OBP, OBP. Pabora c JIM. M, TIK
3 | ccTaHOBUTEIbHBIE OKHUCJICHHUE, [Ipoekr
pEaKIHu. OKHUCJIUTETD,




BOCCTaHOBJICHU «buonoruueckoe
e, 3HaueHue OBPy».
BOCCTaHOBUTEI
b, METO]I
AIEKTPOHHOTO
OayaHca.
1 | Ckopocth 1 CxopocTb, CxopocTtb. | 3amura [IK, nmpoekTop,
4 | XuMUYEeCKOU bakTopsl IPOEKTA, pe3eHTalus,
peaKkuu. CKOpPOCTH. TECTUPOBAHUE BUsIe0dparMexH
Ha [IK T.
1 | O6parumocTh 1 O6parumocts, | [Ipunnun Pa6ora ¢ /1M, JAM, noptper
S | XuMUUYECKUX XMMHUYECKOE Jle pewenue 3anau | Jle Ilarenbe,
peaxKuui. paBHOBECHE, [Tarense. ¢ nomoueto ITK. | ITK.
XUMHYECKOE OCHOBHBIE
paBHOBECHE. MIOHSTUSI TEMBI.
O0o0011IEHNE
3HAHUU M0 TEME
«O01Iasg XUMHUASD).
1 | Texymnii 1 Kontpons OcHoBHble | Beimonnenue JAM.
6 | KOHTPOJIb. OCHOBHBIX MTOHATHS paboTHI.
Kourponbnas MOHSITHUHM TEMBI. | TEMBL.
paborta Ne 1
«001Iast XUMHUSI).
No [ Tema ypoxka Konuuects | Jlara OcHOBHbBIE IToBTOpeHue CamocrtosarensH | O6opynoBaHu
0 4acoB MPOBEACHU | MOHATHUSA U M3YUYEHHOTO asu € ¥ PEaKTHUBBI
s TEPMUHBI Marepuaia MpaKTUYECKas
JEATEeIIbHOCTh
yYaImXcs




1 | Heopranuuecka | 16 JAM.

7 | A Xummus. IIpocTteie n Homenknarypa. | Pabota ¢ JIM.
Knaccudpuxanus | 1 CJIO’KHBIE
¥ HOMEHKJIaTypa BEIIECTRA,

HEOPTraHUYECKUX OcHOBHBIE
COEIMHEHU. KJIaCChI
BEILECTB.
1 | Mertamibl u ux 1 [Tonoxxenue B | Ctpoenue Pa6otra ¢ JIM. M,
8 | cBolicTBa. Ypok I1C, aToma. [Ipoext MIPOEKTOP,
C IPUMEHEHHEM MeTaJUTnYecKas «buonoruueckas | HOyTOYK,
HUT. CBsI3b, poJIb Ipe3eHTanus,
XUMHYECKAs METAJJIOBY. o0pa3Iisl
MeTaJUTnYecKas METaJLJIOB.
CBSI3b,
CBOMCTBA.

1 | OOmume cnocoOs! | 1 CroocoObl Meramnyprus. | Pemenue 3ama4, | 3aJaqyHuK,

9 | nonyuenus MOJTYYCHUS 3ammTa 1K,
METAJLJIOB. METAJIJIOB, MIPOEKTA. MIPOEKTOP,
Koppo3sus. Ypok KOppO3us, IIpE3CHTaLHs.
C IPUMEHEHHEM BH/IbI
HUT KOppO3uH,

CIoCcoObI
3aIIUTHI.

2 | Dnexkrponus. | DIIEKTPOIIN3. CnocoOb1 3amura npoekra | 3aJauHuK,

0 | Ypokc [IOJTy4EeHUS pemenue 3agad. | IIK,
IPUMEHECHUEM METaJLJIOB. MIPOEKTOP,
HUT MpEe3CHTALHSL.




2 | Hemeramisl u ux [Tonoxenue Crpoenue JAM.
1 | cBoiicTBa. HEMETAJUIOB B | aToMa. Pa6ota ¢ JIM.
braroponnsie I1C, ctpoenue
rasbl. aTOMOB,
CBOMCTBA,
VUHEPTHBIC
rasbl.
2 | I'ayioreHsl. Crpoenue, CrpykTypy JAM.
2 CBOICTBA, I[ICXD. Pa6ora ¢ JIM.
MOJIy4YEeHUE U 3ammTa npoeKTa
IIPUMEHEHHUE. «buomorunyeckoe
BIIASIHUE
raJOr€HOBY.
2 | Oxcuapl. Ypok ¢ Oxkcupl, OcHOBHBIE Pa6ora ¢ JIM. M,
3 | npuMeHeHueM KJaccu(uKaiy | KIacChl MIPOEKTOP,
HUT s1, CBOMCTBA, HEOPTraHUYECKHU HOYTOYK,
NOJIyYEHUE U X BEUIECTB. MpE3CHTALUS.
IPUMEHEHHE.
2 | Kucnotsl. Ypok Kucnorsi, OcCHOBHBIE Pabora ¢ JIM. M,
4 | c npUMEHEHHEM Kiaccu(ukany | Kiiacchl IIpoexkr MIPOEKTOP,
HUT s1, CBOWCTBA, Heopranndecku | «KucioTHele HOYTOYK,
MOTYy4YECHUE U X BEILIECTB. JIOKIU U UX Mpe3CHTaHS.
MIPUMEHECHHUE. TIOCJICJICTBUSI.
2 | OcHoBaHus. OcHoBaHus, OcHOBHBIC Pa6ora ¢ JIM. JIM,
S | Ypokc KJaccu(uKaiy | KIacChl MIPOEKTOP,
IPUMEHEHUEM s, CBOWCTBA, HEOPTraHUYECKH HOYTOYK,
HUT MOJTYYEHHUE U X BEILIECTB. MpE3CHTAIMS.

IPUMEHECHHUE.




2 | Comu. Ypok c Comu, OcCHOBHBIC Pa6ora ¢ JIM. M,

6 | npuMEHEHHEM KJIaccu(UKany | KJIacchl ITpoexr MIPOEKTOP,
HUT 51, CBOWCTBA, Heopranunyecku | «buonoruueckas | HOyTOYK,

MOJIY4YECHUE U X BEILIECTB. POJIb HOHOB Mpe3CHTaIHs.
MIPUMEHEHHUE. KaJIus 1
HaTpUs.

2 | IIpakTtruueckas [IpaBuia no IIpaBuna Th, Brinosinenue IIK,

7 | pabota Ne 1 Tb, ocHOBHBIE | rasbl. OTIBITOB. BUpTYyaJIbHAs
«Tomyuenue, MIOHSITUS TEMBI. naboparopusi.
coOupanue u
pacrno3HaBaHUE
razoB». YPOK ¢
MPUMEHEHUEM
HUT

Ne [ Tema ypoxka Komunuects | Jlara OcHoBHBIE IToBrOpeHue CamocrostensH | OOopynoBaHU

0 4acoB IIPOBEJICHU | MOHSTHUSA U M3YUYEHHOIO asu € U PEaKTHUBBI
b TE€PMUHBI Marepuaia MpaKkTH4ecKas
NEATEIbHOCTD
YYaAIIUXCS

2 | 'eneTnueckas 1 I'emetnueckas | I'enetmueckas | Pabora c JIM. JIM.

8 | CBSA3b MEXKIY CBS3b, CBS3b, 3amura npoeKTa
KJIaCCaMH FEHETUYECKUE | FEHETUYECKUE | «XHUMHUYECKOE
COCIMHECHUM. pAIbL, PAIBL. T€HETUYECKOE

KOMIIJIEKCHBIE TIEPEBOY.
COEIMHEHUS.
2 | OcyuiecTBiaeHnE 1 I'enernmueckas | ['emernueckass | Pa6ora ¢ JIM. JIM.
9 | menmouek CBSI3b, CBSI3b,
MIPEBPAILCHUM.




TCHETUYECKUE | FTEHETUYECKHUE
PSIBIL. PSIBI.

3 | IIpakTuueckas [IpaBuia o IIpaBuia o Brinosnnenue IIK,

0 | paGota Ne2 Th, Th, paboTHI. BUpTYyaJibHas
«Pemenne Ka4eCTBEHHBIE | KAYECTBEHHBIC naboparopusi.
AKCIIEPUMEHTAJIbH peaKkuuu. peaKkuuu.

BIX 3a/1a4 Ha
UICHTU(PUKALINIO
OpraHUYECKUX U
HEOPraHMYECKUX
BEILIECTBY.

3 | O6o06mmeHue u OcHOBHBIE OcHOBHBIC Pa6ora ¢ JIM, JIM.

1 | cucremaruzarus TTOHSATHS TTOHSATHS
3HaHUU 0 TEME TEMBI. TEMBL.

«Heopranuueckue

BEILIECTBAY.
3 | UtoroBsiii Koutpons OcHoBHbIE Brinosninenue IIK, TecTsl.
2 | KOHTPOIb. OCHOBHBIX MOHSATHUS TECTOB.

Konrponpnas MIOHATUI TEMBI.

pabora Ne 2 TEMBL.

«Heoprannueckue

BEILIECTBAY.

3 | IloBTOpeHnue

3 | opraHuveckou
XUMMH. Knaccer Knaccar Pa6ora ¢ JIM. JAM.
Knaccudukanus OpraHUYeCcKUX | oprannydeckux | [Ipoekt «

OpraHUYECKUX BEILECTB, BEILECTB, T'omonorus B
COEIMHEHUH. U30MEPBHI, M30MEPHI, OHOIOTUNY.
OCHOBBI OCHOBBI




I'a30B.

Nzomepus. HOMEHKJIaTyp | HOMEHKJIATyp
Homenxknarypa. 138 138
3 | Tumsl XMMHYECKHUX Tunel Tunel Pa6ora ¢ JIM. JM.
4 | peakumii. peakuuii B peakuuii B
Cwmernenue OPraHUYECKOW | OpraHuYeCcKOn
AIEKTPOHHOM XUMMWH, XUMWH,
IJIOTHOCTH. CMENICHUE CMEUICHUE
ANEKTPOHHOMN | 3JIEKTPOHHOU
IUIOTHOCTH, IUIOTHOCTH,
2 HeKThI. 2 HEeKTHI
Pemenne CriocoOmI MaccoBas Pemenue 3anay. | 3amavyHuKH.
pacyeTHBIX 3a7a4 pelIeHus JIOJIst
Ha BBIBOJI 3a71a4 Ha AJIEMEHTA,
MOJIEKYJISIPHBIX BBIBO/]I OTHOCHUTEJIbHA
dbopmyi. dbopmyi. s IJIOTHOCTh

Hpuaoxenue




Ne Tema ypoka | IMpu4nHbl Cnocob
ypoka KOPPEKTUPOBKMN KOPPEKTUPOBKMN
«CormacoBaHo» «CormnacoBaHo» «Y TBEPKIAIO»
PykoBogurens IIIMO 3aM. PYKOBOIUTEIIS JlupexTop




o YBP MOY COIII Nel MOY COII Nel
. Kpacusiii Kyt . Kpacusiii Kyt

Mansnena E.H.

[Tmmkona JI. A.
[TpoTtokom Ne 1 Eropenkona E.A. [Tpuka3z Ne 103/1
or« 27 . 08 .2021 «30 » aBrycra 2021 or 30. 08 .2021

PABOYA ITPOI'PAMMA TIEJIAT'OTA
ITonoBukoBoit Haranbu AHATOJILEBHEI
YUUTEII IEPBOM KaTErOpUH
MOY COI Nel
r. Kpacneriit Kyt
10 AEKTUBHOMY TipeaMeTy « HayuHbie 0CHOBBI XUMUN
10,11 kmacc

PaccmoTpeno Ha 3acenanuu
[legarornueckoro coBera
[Tpotokon Ne 1

or« 31 » aBrycra 2022r.

2022-2023 yuyeOHblii ro.
[Tporpamma yueOHoOrO (351eKTUBHOTO) Kypca « HayuHble 0CHOBBI XMMUM

B pesynbrare oOyuenus no [Iporpamme yuebHOro (97€KTUBHOTO) Kypca «HaydHble OCHOBBI XUMUUY

00y4JaronuiCsIHaAY YUTCS
packpbIBaTh Ha MpUMEpax poiib XMMHUHU B (POPMHUPOBAHUN COBPEMEHHOM HAYYHOUH KapTHHBI MUPA U B MPAKTHYECKON

ACATCIIBHOCTH YCJIIOBCKA, B3AUMOCBA3b MCIKIAY XUMHUEN U APYTrUMH CCTCCTBCHHBIMU HAYKAMU,



WUTIOCTPUPOBATh HA IPUMEPAX CTAHOBJIECHUE U SBOJIIOINIO0 OPraHMYECKON XUMHUU KaK HAyKH Ha Pa3IUYHbIX
MCTOPUYECKUX ATallax €€ Pa3BUTHS,

YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3U MEXKIY CTPOCHHEM aTOMOB XMMHUUYECKUX AJIIEMEHTOB U MEPUOIUUECKUM
U3MEHEHHUEM CBOMCTB XMMUUYECKUX AJIIEMEHTOB U UX COCIMHEHUN B COOTBETCTBUU C MOJIOXKECHUEM XUMUUYECKUX
AJIEMEHTOB B MEPUOANYECKON CUCTEME;

aHaJIM3UPOBATh COCTAaB, CTPOEHUE U CBOMCTBA BEILIECTB, TPUMEHSS TOJIOKEHHUSI OCHOBHBIX XUMUYECKUX TCOPUIA:
XUMUYECKOTO CTPOCHUsSI OpraHnyeckux coeanHeHuit A.M. byTiepoBa, cTpoeHus aroma, XMMUYECKON CBSI3H,
AIEKTPOIUTHUECKON AUCCOLMAIIMK KUCIOT U OCHOBAHMM; YCTaHABIMBATh TPUUUHHO-CIIEICTBEHHBIE CBS3H MEXKY
CBOICTBaMU BEIIECTBA U €r0 COCTABOM U CTPOCHUEM;

IPUMEHSTH IPaBUJIa CUCTEMATUYECKON MEXTyHAPOAHOM HOMEHKIIATYPhI KaK CPEJICTBA PA3IMUYCHUS U UJICHTU(DUKAIIUN
BEILECTB IO UX COCTaBY U CTPOCHHIO;

COCTaBJISITh MOJICKYJIIPHBIE W CTPYKTYPHBIE (POPMYITbI HEOPTAHUYECKUX U OPTAaHUYECKHUX BEIIECTB KaK HOCUTENEH
uH(OPMAIMK O CTPOCHHUH BEIIECTBA, €T0 CBOMCTBAX M MPUHAJIIC)KHOCTH K ONPEACICHHOMY KJIaCCy COCTMHEHU;
OOBSICHATH IPUPOAY U CITOCOOBI 00pa30BaHUSI XUMUYECKOU CBSI3U: KOBAJICHTHON (TIOJIIPHOM, HETIOJISIPHOM ), HOHHOM,
METAJTNYECKON, BOAOPOITHON — C IEJIBIO OMPEACICHUSI XUMUYECKOW aKTUBHOCTH BEIIECTB;

XapaKTEepU30BaTh (PU3NUECKHUE CBOMCTBA HEOPTAHMYECKUX U OPTraHUYECKUX BEIIECTB M YCTAHABIMBATH 3aBUCUMOCTh
(bU3UYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAINIMUECKOU PEIIETKU;

XapaKTEepPU30BaTh 3aKOHOMEPHOCTH B U3MEHEHUHN XUMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COCAMHEHUN,
BBICIITUX OKCUOB U THJIPOKCHU/IOB;

IPUBOJUTH IPUMEPHI XUMUUECKUX PEAKIUH, paCKPBIBAIOIINX XapaKTEPHbIE XUMUYECKUE CBOMCTBA HEOPTAHUUECKUX U
OpraHUYEeCKUX BEUIECTB M3YUYEHHBIX KJIACCOB C IIEJIbI0 UX UJEHTU(UKAIIMU U 00bsICHEHUS! 001aCTH MPUMEHEHHS;
OMPEENSITh MEXaHU3M PEAKIIMU B 3aBUCUMOCTH OT YCIOBUM MPOBEJICHUS PEAKIIMK U POTHO3UPOBATH BO3MOKHOCTh
POTEKaHUS XMMHUYECKUX PEAKIMil Ha OCHOBE THIAa XUMUYECKOM CBA3U U AKTUBHOCTU PEAre€HTOB;

yCTaHaBJIMBAaTh 3aBUCUMOCTh PEAKIIMOHHON CITOCOOHOCTH OPTraHWYECKUX COSTMHEHHM OT XapaKkTepa B3auMHOTO BIUSHUS
aTOMOB B MOJIEKYJIaX C LI€JIbI0 TPOTHO3UPOBAHUS TPOYKTOB PEAKIUU;

yCTaHAaBIIMBAaTh 3aBUCUMOCTh CKOPOCTHU XUMHUUYECKOM PEAKIIMU U CMEIICHUSI XUMUYECKOTO PABHOBECHUS OT Pa3IUUHBIX
(haKTOPOB C 1ETBI0 OMPEIETICHIS ONITUMAIIBHBIX YCIOBUI MPOTEKAHUS XUMUYECKHUX TTPOIIECCOB;

yCTaHABJIMBATh TEHETUICCKYIO CBSI3b MEXIY KJIaCCAMH HEOPTAaHWMUECKUX U OPTaHWMYECKUX BEIIECTB M1 000CHOBAHUS
MPUHIUNHATHLHON BO3MOXXHOCTH



IIOJIyYEHUSI HEOPTraHNYECKUX U OPraHNYECKUX COCTMHEHUN 3aJaHHOTO COCTABA U CTPOCHUS;

OJ0MPATh PEATECHTHI, YCIOBHS U ONPEAEIIATh MPOIYKThI PEAKIIHiL, TO3BOJSIOIINX PEAIN30BATh 1a00OpaTOpHbIE U
IPOMBIILIEHHBIE CIIOCOOBI MOIYYEHHUS BaXKHEHIIINX HEOPraHUYECKUX U OPTaHUYECKHUX BELIECTB;

ONPENEIATh XapaKTep CPEAbl B pE3ybTare rHIPOJIN3a HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB U IIPUBOIUTH
IpUMEPHI THIPOJIN3a BEILIECTB B TOBCEAHEBHOM KU3HU YETIOBEKA, OMOJIOTHYECKHX OOMEHHBIX MPOLECcCax U
IIPOMBIIIJIEHHOCTH;

IPUBONTH IPUMEPHI OKUCITUTEITBHO-BOCCTAHOBUTENBHBIX PEAKLNNA B IPUPOJIE, POU3BOJICTBEHHBIX MpoLEccax U
YKA3HEIEATEIbHOCTH OPTaHU3MOB;

000CHOBBIBATh MPAKTHUECKOE UCITOJIb30BAaHUE HEOPTAHMYECKUX U OPTAHUUYECKUX BEIIECTB U UX PEAKIIHii B
POMBIIIJIEHHOCTH U OBITY;

BBITIOJIHATh XUMHYECKUN SKCIIEPUMEHT 110 PACIIO3HABAHUIO U ITOJYUYEHUIO HEOPTaHUYECKUX U OPTaHUYECKUX BEILIECTB,
OTHOCSIIUXCS K PA3IMYHBIM KJIACCaM COSMHEHH, B COOTBETCTBUH C TIPABUIIAMH M IPUEMaMu 0€30MacHO# paboThI C
XUMUYECKUMH BEIIECTBAMU U JIA0OPATOPHBIM 000pYI0BaHUEM;

IPOBOIUTH PAcU€Thl HA OCHOBE XMMHUECKHX (YOPMYJ M YPaBHEHUN PeaKIuil: HAXOXKIEHNUE MOJIEKYIISIPHON (POpMyIIbI
OPTraHUYECKOTO BEMIECTBA M0 €r0 INIOTHOCTU U MAaCCOBBIM JIOJISIM JIEMEHTOB, BXOAAIIUX B €r0 COCTAB, WIH 110
IPOAYKTaM CrOPaHHUsl; pacyeTbl MACCOBOM J10JIM (MAcChl) XUMUYECKOTO COEUHEHUSI B CMECH; pacyeThl Macchl (00beMa,
KOJIMYECTBA BEUIECTBA) NPOAYKTOB PEAKIIMH, €CIIM OJHO U3 BEUIECTB JAHO B U30BITKE (MMEET MIPUMECH); PACUETHI
MaccOBOM UM 00BEMHOM J10JIM BBIXO/IA MIPOIYKTA PEAKIUU OT TEOPETHUECKU BO3MOKHOI'0; PacyeThl TEIIOBOro 3ddexra
peaKIMK; pacyeTbl 0ObEMHBIX OTHOIIEHUH Ta30B IPU XUMUYECKUX PEAKIMsIX; pacueTbl Macchl (00beMa, KOIYecTBa
BEIIECTBA) MPOAYKTA PEaKIMH, €CJIM OTHO U3 BEILIECTB JIAaHO B BUJIE pACTBOPA C OINPEAEIEHHON MaccoBOM JoJiei
PacTBOPEHHOIO BELIECTBA;

VICIIOJIb30BaTh METO/Ibl HAYYHOI'O IIO3HAHUS: AaHAJIN3, CHHTE3, MOJICIIMPOBAHNE XUMUYECKUX IPOLIECCOB U SIBIICHUN — IIPU
pelIeHNH Y4eOHO-UCCIIeI0BATENbCKUX 3a1a4 110 U3YUYEHHUIO0 CBOMCTB, CITIOCOOOB MOYYEHUS U PACTIO3HABAHUS
OpPraHUYECKUX BEILECTB;

BJIQJICTh NMPaBUIIaMU OE30TIACHOTO OOPAIEHUS C €IKUMHU, TOPIOUMMH U TOKCUYHBIMU BEIIECTBAMH, CPEJACTBAMH OBITOBOM
XUMMUH;

OCYIIECTBIISATH MOUCK XUMUIECKOW HHPOPMAITUHU TI0 Ha3BAHUSAM, UICHTU(UKATOPAM, CTPYKTYPHBIM (pOpMysIaM BEIIECTB;



KPUTHUYECKH OLICHUBATh U UHTEPIIPETUPOBATH XUMUUYECKYI0 HH(POPMAIINIO, COAEPIKALLYIOCS B COOOIIEHUSIX CPENICTB
MaccoBoil nHpopmanuu, pecypcax MaTepHeTa, HayYHO-MOMYISPHBIX CTAThAX C TOYKU 3PCHHS €CTECTBEHHO-HAYYHOM
KOPPEKTHOCTH B LENSAX BBIABICHUS OIIMOOYHBIX CYKACHUN U (POPMUPOBAHUS COOCTBEHHOMN MO3ULUY;

yCTaHaBIMBAaTh B3aUMOCBSI3U MEXKIY (pakTaMu U T€Opuel, IPUUUHOMN U CIECTBUEM MIPU aHAIU3E TPOOIEMHBIX
CUTyalui 1 000CHOBaHWU MPUHUMAEMBIX PEIICHUI HA OCHOBE XUMUYECKHUX 3HAHMIA;

NPEJICTABIATh MyTH PELIEHUs IT100aJbHbIX MPOOJIEM, CTOSIIMX NEPE] YEIOBEUECTBOM, U MEPCIEKTUBHBIX HANPaBICHUN
Pa3BUTHUSL XUMUYECKUX TEXHOJIOTHUM, B TOM YUCJIE€ TEXHOJIOTUM COBPEMEHHBIX MAaT€pUAIIOB C Pa3JIMYHOU
(PYyHKIIMOHAIBHOCTBIO, BO30OHOBIISIEMBIX HCTOYHUKOB CBIPbS, IEPEPAOOTKH U yTUIIN3ALUN IPOMBIIUIEHHBIX U OBITOBBIX
OTXO/IOB.

OOyuaromuicss MoJxy4uT BO3MOKHOCTh HAYUUTHCS:

(opMynHUpOBaTh LEJIb UCCIEIOBAHUS, BBIIBUTATh U IPOBEPATH SKCIIEPUMEHTAIBHO TUIIOTE3bl O XUMUYECKUX CBOMCTBAaX
BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS, UX CIIOCOOHOCTHU BCTYIATh B XUMHUYECKUE PEAKIIUU, O XapaKTepe U
IIPOAYKTAX Pa3IMYHbIX XUMUYECKUX PEAKLUN;

CaMOCTOSITENIFHO IJIAHUPOBATh U IPOBOJIUTH XUMUYECKHE IKCTIEPUMEHTHI C COONIIOACHUEM MTPaBHII O€30MMacHOI pabOThI €
BEILIECTBAMH U J1a00paTOpHBIM 000PYI0BaHUEM;

VHTEPIPETUPOBATH JaHHBIE O COCTABE U CTPOCHUU BELIECTB, IIOJIYYEHHBIE C IIOMOILIBI0 COBPEMEHHBIX
(PUBHKO-XUMUYECKUX METOOB;

ONMCHIBATH COCTOSIHUE JJIEKTPOHA B aTOME HA OCHOBE COBPEMEHHBIX KBAHTOBO-MEXAHUYECKUX MPEICTABICHUM O
CTPOEHUM aToMa AJis1 OOBSICHEHHSI pE3YIbTAaTOB CIIEKTPAIbHOIO AHAJIN3a BELIECTB;

XapaKTepU30BaTh POJIb A30TOCOAEPKAILIMX IETEPOLIMKINYECKUX COCAUHEHUN U HYKJIIEMHOBBIX KUCIOT KaK BaXKHEHUIIINX
OMOJIOrMYECKH aKTUBHBIX BEILECTB;

IIPOTHO3UPOBATH BO3MOKHOCTh IIPOTEKaHUsI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIUH, JIEKAILIUX B OCHOBE
IIPUPOAHBIX U IIPOU3BOACTBEHHBIX IIPOLECCOB.

COAEPKAHUE ITPOI'PAMMBI

10 KJIACC 34 yacoB

I. YraeBonoponsl. (18 uyacos)

1.1: Benennue. (4 yacon)

Ctpoenus aToma yriaepoja B HOpMaJIbHOM M BO30Y>KICHHOM COCTOSIHUSIX. DJIEKTPOHHBIE U AJIEKTPOHHO-Tpaduueckue GopMyssl aToMa
yTriiepoaa.



['uGpuanzanus opOurtanel Ha mpuMepe aroma yriepoaa. Buasl rudpuauzanuu. ['eomeTpust MOJIEKYS paCCMOTPEHHBIX BeiecTB. KpaTrHOCTh
yIJIEpOJ - YIIIEPOAHBIX cBsA3eil. OcoOble BU/IBI CBSI3U B OPraHUYECKUX BEIIECTBAX: G — CBSI3b U T — CBSI3b.

Homenkiatypa opraHn4ecKuX COSMHCHUN: CUCTeMAaTHIeCKasl, TpUBHAJIbHAS, paruoHanbHas. OOIIe MPUHITUITB TOCTPOCHS Ha3BaHHM
OpPraHMYECKHX BEIIECTB, YIPAXKHEHUS — COCTaBlIeHne GopMyIT IO Ha3BaHUSIM U HA00OPOT.

Buael n3omepun OpraHM4eCcKuX COCIMHEHUN: CTPYKTYPHAs U IPOCTPAHCTBEHHAS.

OO61re 3aKOHOMEPHOCTH MPOTEKAHUSI PEaKIUN C yYaCTHEM OpraHMYeCKUX BEUIECTB. YCIOBUS MPOTEKAHUs, CIIOCOOBI pa3pyIlIeHUs CBA3EH,
KJaccuUKaIUs PEaKIUil 0 MEXaHU3MaM U THITY PeaKIIHOHHBIX YaCTHII.

AJTOpUTM pelieHus 3a1a4 Ha BbIBOJ (JOPMYIT BELIECTB IO MACCOBBIM JOJSIM 3JI€MEHTOB.



AnunvH. OCHOBHBIE CBOMCTBA aHWJIMHA B CPABHEHUU C aMUHAMU U aMMHUakoM. OpHeHTaIusi B 0€H30JIbHOM KoJiblle. MexaHu3M peakiuu 3UHUHA.
Pemenue 3a1au Ha HaxXOXKICHHE MOJICKYIIPHOU (POPMYIIbI OPraHUYECKOTO BEIIECTBA, COEPIKAIIETO a30T.

I11. BemecTBa :KUBBIX KJIETOK. (4 4acoB)

JKupbr. OcCOOEHHOCTH CTPOCHHUSI, COCTAB M KiaccuduKamus kxupoB. CBOWCTBA MPEACIbHBIX M HEMPEASTbHBIX KUPOB.

Mownocaxapuabsl. Kimaccuduxammsi, coctas, m3oMepusi, TayTOMepHsi, onTuaeckas m3omepusi. CBoiiCcTBa MOHOCAXapyI0B HA OCHOBAHHUU UX COCTaBa
Y CTPOEHUS.

Onurocaxapuibl, noiaucaxapusl. CTpoeHHEe, HAXOXKACHUE B IPUPOJIe. XUMUUECKUE CBOMCTBA: OKUCIEHUE, KUCIOTHBINA THAPOIIN3.
AMHMHOKHUCIIOTHI —aM(OTepHbIE OpraHUYECKUE COSTMHEeHM. B3anMHoe BIMsiHUE NBYX (PYHKIIMOHAIBHBIX TPYII IPYT Ha ApyTa.

Benku — mpupoanbie monmuMepsl. ['uaponus, AeHaTypaius, IBETHBIE peakiuu Ha O6enku. JlaboparopHas pabora. KauecTBeHHbIE peakiuu Ha
aMUHBI, KpaxMall U OCIKH.

IV. BbicokoMoOsIeKY/IsIpHbIE OPraHUYeCKHEe BelleCTBA, BOJIOKHA. (24aCOB)

[Tonmumepbl, 0COOEHHOCTH CTPOCHHMS, PU3NUECKUX CBOMCTB, CIIOCOOBI MOTYUYEHUS MTOJIMMEPOB: MOJIMMEPU3AITUs, TTOTUKOHICHCAITHS.
CrepeoperynsipHbie MOIUMEPHI. TepMoIIacCTUYHbIE U TEPMOPEAKTUBHBIE ToUMeEpHI. [1macTmacchl.

Bonokna, knaccudukarms, Iporu3BOCTBO BOJIOKHA KAIPOH M JIABCaH PeaKIueid MOJIUKOHICHCAITUH.

Nrorosoe 3anarue no pasgenam Il u IV

O6o0maromee MOBTOPEHUE.



10 xiaacc 34 yacos

Ne [ Tema ypoxka Komuuects | [ara OCHOBHbIE TOHATHS U [ToBTOpEHue CamocrosTensHa | O60pynoBaHE
0 4acoB IPOBEICHU | TEPMUHBI U3yYEHHOTO au € U pEaKTUBBI
s MaTepuaa MpaKkTUYeCcKast
NEeSITENIbHOCTh
YYAIIUXCS
YraeBonoponsl. (18 yacoB) DNEKTPOHHBIC U Crpoenus atoma C PadoracIIC u | IIC
Bgenenue. (4 yacoB) ANIEKTPOHHO-TpadUIeCcKue | HOp. U BO3O. COCTaBJICHUE
CrpoeHus aToma yriepoja. ¢dbopmynbl ['MOpuan3anus | COCTOSIHUSL. IEKTPOHHBIX
DneKTpoHHO-TpaduuecKre Bunsl rubpuauszanuu. KoH(UTypauui
dhopmyinbl ['mbpunn3anusi. ['eomeTpus monekyn
I'eomeTpust MONIEKYIT G — CBA3b KparHocTs cBsi3el. 6 —
U T — CBSI3b. 1 CBSI3b U T — CBSI3b.
1
2 | HomeHnkiatypa opraHn4ecKux 1 Homenkmarypa: Homenkiarypa YIPaXHEHUS — XOMYEHKO
coenuHenuil. CocraBieHue cUCTeMaTu4ecKas, HEOPraHUYECKUX COCTAaBJICHUE
(dbopmyn o Ha3zBaHUSAM. Busl TpUBHAJbHAS, BEIIECTB dbopmyin o
N30MEPHUH. panoHanbHas. Bunbl Ha3BaHUSIM U
M30MEpUH: CTPYKTypHas U Ha000pOT.
[IPOCTPAHCTBEHHAS
3 | OGmre 3aKOHOMEPHOCTH 1 VYcnoBus npoTeKkaHus, Tunel XUMUYECKUX Onpenenenue
MIPOTEKaHUs PEaKLUU ¢ CTOCOOBI pa3pyECHHs peaxkuui THUIIOB X.
y4acCTHEM OpPraHUYECKUX CBsI3eH, KaccupuKamus peaxkuuit

BCIICCTB.

peaKuuii Mo MEXaHU3MaM
U TUITy pEAKIUOHHBIX
YACTHIL.




HtoroBoe noBTOpEHHE TEMBI AJITOpUTM HaXOXKICHUS Maccosas goist Pemenue 3amau M
«BBenenuey».Pemenus 3anad Ha bopMybI 3JIeMEeHTa
BBIBOZI hOpPMYIT
IIpeaeasHbie yriaesoaopoabi(3 [TapameTppl XUMHUYECKON | aJKaHBI Hanucanne M
4acoB) CBSI3H, POCTPAHCTBEHHOE ypaBHEHU
CTPOEHHE MOJIEKYI, XUMUYECKUX
AJKaHEIL MOHSITHE O peaKuuii.
KOH(OpPMALIHSIX, BUIBI TectupoBanue
koH(opmanuii. Bzaumuoe
BIIMSIHUE aTOMOB B
MOJIEKYJIaX aJKaHOB.
OcobenHoctu
MPOTEKAHUS XUMUIECKUX
peakiuii ¢ yyacTueM
aJKaHOB, MEXaHU3M
peakiuu
CBOOOIHO-PaANKATIBLHOTO
3aMEIICHMSL.
[ukmoankaHsl. pEaKIHH 3aMEIICHUS U IIpenenvubie [IpoekTHas M
MIPUCOETUHECHHUS. YIJIEBOJOPO/IbI pabora,
HaIlMCAaHHE
ypaBHEHUU
XUMHUYECKUX
peaKIuit
Penrenne 3amay Ha HAXOXKIEHUS AJroputMm petieHue 3aaad | opmyssl s Penrenue 3aIayHuK
MOJICKYIISIPHBIX (POpMyIT Ha HAXOXKJICHUS pacueToB pacyeTHBIX 3a1a4
OpraHWYECKUX BEIIECTB MO MOJIEKYJISIPHBIX (popMyIT
MPOYKTaM CrOpaHusl. 10 MPOAYKTaM CTOPaHHUS.
HtoroBoe noBTOpEHHE TEMBI
«IIpenenapHble YIIIEBOIOPOABD
HenpeneabHble [Ipupona nBoitHoii cBsa3u | KparHble cBsi3u, Hanucanue M
yriIeBoa0poAbI(64acoB) B [TapaMeTphl JBOMHOMN MEXaHU3MbI ypaBHEHM
. cBsA3U. Buael nzomepun. XUMHUYECKUX XUMHUYECKUX
AJKEHBI U aJIKaIUEHBI MexanusMm peakiuu peaxkuui peakuuin
ANEKTPOPHUILHOTO TectupoBanue

IPpHUCOCAMHCHUA, IIPABUJIO




MapxoBHUKOBa. DPPexT
Xapaia (mepoKCUIHbBIN
addexr). Peakniun
3aMEIIEHUS B AJIKAHAX.
Mexanu3Mm peakuuu
CBOOOHO-PaINKAIBHOIO
MIPUCOETMHEHUS Ha
IIPUMEPE PEAKINU

IOJIUMEPU3ALIH
9 | OKuCAUTENBEHO-BOCCTAHOBUTE OBP ¢ yuactuem OBP, 3neKTpOHHBIH Harnncanune M
BHBIE PEAKLIUH C YYACTHEM AJIKEHOB. OanaHc ypaBHenuiit OBP
AJIKCHOB. U COCTAaBJICHUE
3IEKTPOHHOTO
OanaHca
1 Peakuuu npucoeauHeHus Peakuuu npucoequuennss | Tumbsl 1 MEXaHU3MBbI Hanucanune M
0 | ankanueHOB. raJIOT€HOB U XUMHYECKUX ypaBHEHUI
raJIOTeHAJIKaHOB K peakuui XMMHYECKHX
COIpsKEHHbIMAJIKAIUEHA peakuuit
M, 3aBUCHMOCTh
IIPOLYKTOB PEAKLUN OT
YCIIOBUM MX MPOTEKAHUSI.
Peaxnuu npucoenHeHust
Ha IIpUMepe
W30JINPOBAHHBIX U
KyMYJIMPOBaHHBIX
aJIKaINCHOB
1 | Ankussbl. [Ipupona tpoiinoii cBsizu. | OBP, anekTpoHHBII Hanucanue M
1 | OkucIUTENbHO-BOCCTAHOBUTEN OobpazoBanue u OanaHc ypaBHeHuit OBP
BHBIEC PEAKLIUU C y4aCTHEM napaMeTpsl TPOMHON U COCTABJICHUE
AJIKUHOB. cBsi3U. Buael nzomepun. 9IEKTPOHHOTO
Peakuun npucoeayHenus OanaHca
U 3aMELICHMS B aJIKUHAX.
OBP ¢ yyacTtreM aJIKHHOB
1 | Pemenue 3a1ay Ha HaXOXKAECHUS AnroputMm peutenus 3afad | Ooume hopmyIsl Pemenne 3aauHuK
2 | MoneKyISIpHBIX (hopMyI Ha HaXOXJICHHUS BELICCTB pacueTHBIX 3a1a4

MOJIEKYIISIDHBIX (hOpMYIT




YIJIEBOJIOPOJIOB T10 00IIei YIJIEBOJIOPO/IOB IO OOIIeH [TpoexTHas
(dhopmyre BeliecTsa. dbopmyre BelecTBa pabota
1 | AtoroBoe noBTOPEHHE TEMBI AnkaHsl, 1ueHbl, ankuHbl [ OBP u anroputmel Pemenue M
3 | «<HenpenenbHbie pelIeHus 3a1a4 pacyeTHBIX 33124
YTJIEBOIOPOJIBD) Y HaNMCaHHe
YpaBHEHUI
XUMHYECKHUX
peaKIuii.
ApomaTuyeckue IIpupona apomarnueckorr | Mexanusmsl peakuuu | Hanmucanue M
YIJIEBOOPOBI (S YacoB) CBSI3HU, €€ BIMSAHHE Ha ypaBHEHHI
PEaKLMOHHYIO XUMHUYECKUX
ApEHBI M UX CBOMCTBA CIIOCOOHOCTH BEIIECTB. PCaKIHii.
N3omepus n TectupoBanue
1 HOMEHKJIaTypa apeHOB.
4 MexaHu3M peakIuu
ANEKTPOPUILHOTO
3aMelleHus Ha IpuMepe
OeH30J1a U €ro roMOJIOTOB.
OpueHTaHThI IEPBOTO U
BTOPOTO PoOza B
OEH30JIbHOM KOJIbIIE.
CornacoBaHHas u
HEeCOoIJIacCOBaHHAsI
OpUEHTAIMS
1 | OBP yuactuem roMmonoroB OxucnurensHo-BoccTaHo | OBP u anexkrponnsiii | Hanmucanue M
5 | 6en3ona. O0mue cnocoOsl BUTEJIbHBIE PEAKIINH, OanaHc ypaBHenuiit OBP
MOJTyY€HUs YIIIEBOJOPOIOB. MIPOTEKAIOLIHUE C U COCTaBJIEHUE
y4acTUEM T'OMOJIOTOB 9IEKTPOHHOTO
6eH3ona. O61mue cnocoosl OanaHca
MPOMBIIIUICHHBIX U
1ab0paTOPHBIX CIIOCOOOB
IIOJIYYEHUS YIIIEBOIOPOJL
1 | [IpakTtuueckas padora Ne 1. KauecTBeHHbIe peakuun KauecTBennsie Brinonuenune PeaktuBbl
6 | KauecTBeHHbIE peakuu Ha Ha YIJIEBOJOPObI peakuuu OIIBITOB nocyza

YIJICBOAOPOIBL.




1 | 'emernueckas cBSI3b I'eneTnueckue psabl XUMHYECKHE Hammcanne JAM
7 | ymeBogopoaoB MEXy YIJIEBOJIOPOIaMH CBOICTBa U ypaBHEHUH
TOJTyYeHUE
YIJIEBOJOPOHAOB
1 | UroroBoe 3anaTHE 0 pasneny OcCHOBHBIE TOHATHUS [Ipenenbusle, Pemenne JIM
8 | «YreBogoponab» paznaena HeTpeAeNIbHbIE U pacyeTHbIX 3a7a4
apoOMaTUYEeCKHE ¥ HaIlCaHUe
YIJIEBOAOPO/IbI ypaBHEHUH
XAMUYECKUX
peaKImi.
Kucaopoaconep:kamue u Kucnopoaconepxaniue DyHKIIMOHATIbHbIE HanucaHue M
a3oTrcoaepKaue OpraHWYEeCKHE BEIIECTBA. | TPYIIIHI. ypaBHEHUH
OpraHuyeckue pemecrna. 17 Bzaumnoe Biusinue XUMHUYECKUX
q aTOMOB B MOJIEKYJIax peakuui.
CnuprbL.(3 4) OpraHNYeCKHUX BEIIECTB,
COJIEprKAILIUX KUCIOPOI.
CrnupThl OAHOATOMHBIE U Pacnpenenenue
1 | MHOTOATOMHEIC ANEKTPOHHOM MJIIOTHOCTHU
9 B MOJIEKYJIaX CIIUPTOB
Pa3HbIX TOMOJIOTUYECKHUX
PAIIOB: IPEAEIIbHBIX,
HEIpe/IeIbHbIX,
apoMarudeckux. O06mas
XapaKTepUCTUKa
XHUMHYECKUX CBOMCTB
crupToB. Peakuun
3aMeIlCHHUS,
MPOTEKAIOILIUE B
YIJIEBOJIOPOTHOM
paaukane CoupToB.
Oco0eHHOCTH CTPOEHUS U
CBOMCTB MHOTOaTOMHEIX
CITUPTOB.
2 | ®enonbl DeHOoIBI, CTPOCHHUE, MexaHU3MBI peakiMy | HAMCaHUE M
0 CBOMCTBa, OPUEHTAIYS B ypaBHEHUI




OEH30JIbHOM KOJIbIIE. XUMHYECKHUX

[IpompbiuieHHBIE peaKuuii.

JabopaTOPHBIE CIIOCOOBI TectupoBanue

IIOJIyYEHUS CIIUPTOB N

¢denona. Mexannsm

peakuuu

HYKJICO(HITBHOTO

3aMeIIeHHs Ha IpUMepe

MOJTyYEHUsI CIUPTOB U3

rajoreHaJIKaHOB.
Hrorosoe 3ansaTHE 11O TEME OBP ¢ yuactuem ciuptoB | OBP u snexrponnsiii | Hanucanue JIM
«CoupTeD» OanaHc ypaBHeHuii OBP
OKHCINTENHEHO-BOCCTAHOBUTE U COCTaBJICHUE
BbHBIE PEAKLIUU C y4aCTHEM 9IEKTPOHHOTO
CIIUPTOB. OanaHca
KapOounjbHble coeqMHEHUs T'omonorudeckue psiabl MexaHU3MBI peakiiy | HAMCaHUE M
(2u) KapOOHMUJIOB. ypaBHEHUN

Knaccudukanus. XUMHUYECKUX
Abpaeruasl U KETOHBL: Nszomepus u peaKuuii.
CTPOEHME, CBOWCTBA, HOMEHKJIATypa.
MOJIyYeHUE DNEKTPOHHOE CTPOECHUE,

B3aUMHOE BJIMSIHUE B

MOJIEKyIaxX. XUMHUYECKUE

CBOMCTBA aJIBJIECTHIOB U

KETOHOB. MexaHu3m

peaxkuuii

HYKJICO(UIBHOTO

MIPUCOEANHEHUS Ha

IIPUMEpE aJIbJIETUIOB U

KETOHOB.
OKHCANTENBHO-BOCCTAaHOBUTE OBP Ha npumepe OBP u snexrponnsiii | Hanucanune M
bHBIE PEAKIIUH C YYACTHEM aJIbJICTUI0B OamaHc ypaBHeHur OBP
aJbJIETUI0B U KETOHOB. U COCTaBJICHUE

3IEKTPOHHOTO

OaylaHca




Kap6okcuibHbie coeTuHEHHs
3 v)

Cocras, knaccudukanms,
M30Mepus U HOMEHKIIATypa,
CTPOCHUE W MOJTyICHUE
KapOOHOBBIX KUCIIOT.

Cocras, kinaccuduxanus,
n30Mepus U
HOMEHKJIaTypa
KapOOHOBBIX KUCIIOT.
DJEeKTPOHHOE CTPOEHHUE,
B3aUMHOE BJIMSIHUE B
Mortekynax. OcoObie
CBOMCTBa HEKOTOPBIX
KapOOHOBBIX KUCIIOT:
MYpPaBbUHOM,
MMaJIbMUTAHOBOM,
CTE€apUHOBOU. MbLIa.
OTHoOIIeHHE MbLIA K
’KECTKOH BOJIE.
Henpenenbubie,
JIBYXOCHOBHBIE 1
apOMaTH4YECKHUE KUCIIOTHI.
Oco0eHHOCTH UX
cBoicTB. CriocoOBI
MONTyYeHUs
JIByXOCHOBHBIX KHCJIOT.

QOyHKIMOHAIbHBIE
IpyTIIbI

HaIlMCAHHE
ypaBHEHUH
XUMHUYECKUX
peaxKuuii.
TectupoBanue.

M

B3anmocBss13p
KHCIIOPOJCOAEPIKALINX
OpraHMYECKHUX BEIIECTB.
Pemenue 3a1au Ha HAXOXKIEHUE
MOJIEKYJISIpHON (hOpMYJIbI
OpPraHUYECKOIO BEUIECTBA,
COJIEpIKAIIIEeTO KUCIOPOJ]

B3aumocss3p
KHCIIOPOJCOAEPIKAIINX
OpPraHUYECKHX BEIIECTB U
YIJIEBOJOPOIOB
pa3IMyYHbIX
TOMOJIOTHYECKHUX PSIIOB.
AnropuTMm pereHus 3aaad
Ha HaXOXJICHHE
MOJIEKYJISIPHON (HOpMYIIbI
OpPraHUYECKOTO BEUIECTBA,
COIEPIKAILETO KHCIOPOL.

XUMUYECKHE
CBOMCTBA U CITIOCOOBI
MOJTYYCHHS
KHCIJIOPOACOAEPKALIN
X OPraHUYeCKUX
BEIIIECTB

O6mmue popMyisl
BEIIIECTB

OcymecTBieHne
TeHETUYECKUX
PAIOB

Pewenune
pacUeTHBIX 3a7a4

JAM
3amauHuK

[\

HroroBoe 3aHsATHE TIO TEMAM:
«KapOoHumpHbBIE 1
KapOOKCUIIbHBIE COCTUHEHUS

KauecTBeHHBIE peakIuu
Ha KUCIIOPOACOAEPIKAIINE
OPraHUYECKUE BENIECTBA.

KauectBenusnie
peakiuu Ha

Brimonnenune
OIIBITOB

M,
PEaKTHUBBI,




[IpakTnueckass padora Ne 2. OpraHUYECKHE IIpoexTHas XuMHueckas
KauecTBenHble peaknu Ha BEIICCTBA. pabora nocynaa
KHUCJIOPOACOIEpHKAIINE
OpraHUYECKUE BEIICCTBRA.
AMMHBL.(24) OCHOBHOCTbh aMHHOB H OpuenTanus B HAIMCaHue M
aHWJIVHA B CPABHEHUU C M | OEH30JIBHOM KOJIbIIE ypaBHEHUH
AMUHBI. AHMINH. ammuaxkoMm. OpueHTanus B XAMUYECKUX
2 OCH30JIbHOM KOJIBIIC. peakiuii.
7 Mexanu3Mm peakuuu TectupoBanue.
3HMHMHA.
2 | Pemenue 3aga4d Ha HaxX0XKICHUE AJITOPUTM peIICHUS DopMyIIbl A5 Penrenue 3aIayHuK
8 | MonexynsipHOU popMyIIBI 3a/1aud Ha BBIBOJ (DOpMyN | pacyeToB pacyeTHBIX 3a7a4
OpPraHNYeCKOTO BEIIECTBA,
COJIepIKaIllEero a30T
BemiecTBa JKUBBIX Kupsei. OcobeHHOCTH [IpenenvHbie u HanucaHue M
KJIETOK.(44) CTpOEHUS, COCTaB U HENpEeNbHbIE ypaBHEHUI
Kupsl. CBoiicTBa NpeIeTbHBIX KJIacCU(UKAIIUS KUPOB. BEIIECTBA XHUMHUYECKHX
Y HETIPEICIIbHBIX KUPOB. CBoiicTBa npeaenbHbIX U peakIuii.
2 HEMpeIebHBIX KUPOB.
9
3 | MoHocaxapuibl. MoHocaxapu/ibl. Bunsl nzomepun TectupoBanue. M
0 | Onurocaxapuasl.Ilonucaxapua Knaccudukanus, cocras,

bI.

U30Mepusl, TayTOMEpUs,
ONITUYECKAsT U30MEPHSI.
CsoiicTBa
MOHOCAXapuJI0B HA
OCHOBAHMH UX COCTaBa U
CTpOEHHUS.
Onurocaxapwuibl,
nonucaxapuabl. CTpoeHue,
Hax0XJICHHE B TIPUPOJIC.
XUMHUYECKHE CBOMCTRA:
OKMCJIEHHE, KUCIOTHBIH
THJIPOJIH3.




3 | AMHHOKHCTIOTHI —aM(OTEpHbIE am¢oTepHbIe AMpoTepHOCTh Ha Beinonnenue M
1 | opraHnyeckue COeIMHEHHUS. OpraHu4ecKHe npumepe OTBITOB
coenuHenus. Bzanmnoe HEOPTraHUYECKUX
BIIUSIHUE JIBYX BEIIECTB
(YHKIIMOHATBHBIX TPYIIT
JpyT Ha JIpyra.
3 | benku — npupoaHbie benku — npupoaHsie KauectBennsie Brinonnenue I,
2 | momamepsl. KauecTBeHHBIC nosimMepsl. ['uaponus, peakiuu Ha OTIBITOB PEaKTHBHI,
peaKIuu Ha aMUHBI, KpaxMai 1 JeHaTypalusi, IBETHbHIE OpraHUYecKHe nocyna
OeJIKH. peakIuu Ha OCKH. BEIECTBA
KauecTBennble peakunu
Ha aMHUHBI, Kpaxmal u
OenKH.
BbicokoMoJIeKyIsIpHBIE [Tomumepsl, ocobennocTn | Peakuuun HanMcaHue M
OpraHuYecKue Belecrsa, CTpOeHUs, PU3NUECKUX MOJINMEPU3ALUU U YpaBHEHUU
BOJIOKHA. (2) CBOMCTB, CIIOCOOBI TOJIMKOHAEHC AU XAMHUYECKUX
[Tonmumepsl, criocoObI MOJTY4YEHHS TTOJIMMEPOB: peaKuuii.
MOJIyYeHUS TOJIMMEPOB: MoJIMMepU3aIusi, [IpoekTHas
3 | monuMepu3anus, ITOJINKOHJICHCALIHS. pabota
3 | NONMKOHAEHCALNS. CrepeoperynsapHble
[Tnactmaccel. MOJTUMEPHI.
BonokHna. TepmorutacTuuHbIE U
TEPMOPEAKTUBHBIE
nosimMepsl. [lnactmaccst.
Bonoxkwua,
KIaccudukanus,
MIPOM3BOJICTBO BOJIOKHA
KaIlpoH U JIABCaH
peakuuen
MOJINKOHEHCAIUH.
3 | UroroBoe 3ansATHE 10 pa3aeiiam OCHOBHBIE ITOHATHSA TectupoBanue. M

I ulV

TCMBbI




Conep:kanue mporpaMmmsl
11 KJIACC 34 yacos
XUMUYECKHUH dJIEMEHT (5 4acoB)

@opMBbI CyIIECTBOBAHUS XUMUYECKUX 3JIEMEHTOB. OCHOBHBIE IOHATHA U 3aKOHBI XUMHUH. CTpoeHue atoma. [leprnoguueckuit
3akoH. [leprogndeckas cucteMa 3JIeMEHTOB U CTPYKTYpa AIEKTPOHHON 000JIOUKH aTOMOB.
Xumudeckue (OpMyIIbl U pacdeThl IO HUM. 3a7jaui Ha HAXOXKJIEHUE XUMHUIEeCKOU (DOPMYITBI BEIIECTRA.
KonuuectBo BemectBa. Yucno ABoraapo. Monsipublii 00beM razoB. ['a30Bble 3aKOHBI.

AJITOPUTMBI PENICHHS] PACYETHBIX 3a/1a4.

AJITOPUTMBI PENIEHHS SKCTIEPUMEHTAJIbHBIX 3a7a4 MPU U3YYEHUH HEOPTAaHUYECKUX U OPTaHUYECKUX COCTUHECHUN.
Hrtorosoe 3aHsATHE IO TEMEKXUMHUYECKUN STIEMEHT.

Bemectso (5 yacon)

DIIEKTPOOTPUIATETBHOCTh XUMUYECKUX JIEMEHTOB.

Nonnas cBsi3b. Katnonsl 1 annonsl. Kimaccudukaiiyst HOHOB 1O cocTaBy (ITPOCTHIE U CIIOKHBIE), IIBETA HOHOB. IOHHBIE
KpUcTaJuInYecKre pemeTku. CBOKWCTBAa BEUIECTB C MOHHOM KPUCTAIUIMYECKON PEIIETKOM.
Knaccudukanus koBaJeHTHOW XMMUYECKOM CBSI3U: MO MEXaHU3MY 00pa3oBaHus (0OMEHHBINA U JOHOPHO-AKIIENTOPHBII), TIO
AIIEKTPOOTPHULIATEIHLHOCTH (TIOJISIPHAS U HETIOJIIpHAs ), TI0 CIIOCO0y MepeKpbIBaHUS AIEKTPOHHBIX opouTtaei (¢ u 1), 1o
KpaTHOCTH (OIMHApHAs, ABOMHAS, TpOiHas U ToayTopHas). [1osIpHOCTD CBSI3U U TOJSPHOCTH MOJIEKYJIBI.
MesxmonekymnspHasi 1 BHyTPUMOJIEKYsIpHasi BOIOPOIHAS CBsI3b. MexaHn3M o0pa30BaHUs U 3HAYCHUE BOJOPOTHOM CBS3H
JUIs1 OpTraHU3aluU CTPYKTYp OUOIOINMMEPOB.

Ennnas npupona xumnueckux cBsa3en. IoHHas CBSA3b Kak MPENENIbHbIN CIydyall KOBAJICHTHOM ITOJSIPHOM CBSI3H; MTEPEXOT
OJIHOTO BH/JIA CBSI3U B JIPYTOW; pa3HbIC BUJIbI CBSI3U B OJTHOM BEHIECTBE. MEXKMOJIEKYJISIPHBIE B3aUMOJCUCTBUS.



Merannuyeckas CBA3b.
BemecTBa MOJEKYISIPHOTO U HEMOJIEKYIISIPHOTO CTPOEHHUS. TUIT KpUCTAJUIMYECKOM PEIETKH. 3aBUCUMOCTh CBOMCTB BEIIECTB
OT UX COCTaBa U CTPOCHHUS.
Hrorosoe 3ansatue no reMe «BelecTBoy.
Knaccudukanus Xummudeckux peakuui (8 yacon)
PacueTpl 00b€MHBIX OTHOILLIEHUH Ta30B IPU XUMUYECKUX peaklusaX. Pacuersl, CBA3aHHbIE C KOJTUYECTBEHHBIM COCTaBOM
pacTBOpPOB.

DJEeKTPOTUTHYECKAs TUCCOIMAIUS HEOPraHUYECKUX U OPraHUYEeCKUX KUCTIOT, Ieouei, coned. Peakiiuu nonHoro oOMeHa.
CkopocTh XUMUYECKOH peakiuu. [IoHsITHS «OHTaNBIUSY, «OHTPONUNY, «3Heprus [ n66cay. OOparumbie U HeoOpaTUMbIE
XUMUYECKNE PEaKIUU. XUMUYECKOE PABHOBECUE U YCIIOBUS €r0 CMEILICHHUS.

Pemenue 3ana4d mo reme: « CKOPOCTh XUMUYECKON PEAKIIUM»

TermoBsie > PexTh XUMHUUECKUX peakinii, 3akoH ['ecca. PacyeTsl Mo TEpMOXUMUYECKUM YPABHEHHSIM
OKHCAUTETHEHO-BOCCTAHOBUTENIBHBIE PEaKiuu. MeTo ] 371eKTPOHHOTO U 3JIeKTPOHHO-HOHHOTO OanaHca. BiusHue cpensl Ha
nporekanue OBP.

Koppo3ust MeTaioB 1 criocoObl 3alUTHI OT HEE.

['maponu3 opraHUYeCcKUX U HEOPraHMYECKUX coeMHEeHU. OOpaTuMbIi THIPOIU3, HEOOPATUMBIN TMAPOIN3 U OOMEHHBIN
ruaponan3. BonopoaHelil mokas3aress.

DNEKTPONU3 PacIjIaBOB U PACTBOPOB BEILIECTB.

Htorosoe 3ansitue no reme«Kiaccudukanus XuMu4ecKUX peakiuiiy.

KomriekcHble COeIMHEHUS U KPUCTAIIIOTUAPATHI ( 24aca)

Koopaunammonnas reopusi A. Bepuepa. Kommiiekcubie coenunenus. Kinaccudukanus, HoMmeHKIaTypa. XUMHUYECKUE
cBoiicTBa. [lonydenue u npuMeHeHHEe
Kpucrammoruaparel. XuMmuueckue cBocTsa. [loyueHue u npuMeHeHue.

Pemenue 3amau no reme: «Kpucramioruaparsn.

Kiaccudukarnus BemecTs 1 ux cBoicTBa (7 4acoB)

XapakrepucTuka MeTauioB maBHbIX noArpymnn [—III rpynm. XapakrepucTtuka MEeTaiuioB — MEAHU, XpOMa, JKeJe3a.
XapakTepucTuka HemeTawioB masHbIX noarpyni [V-VII rpynm.

XHWMHUYECKUE CBOMCTBA HEOPTraHNYECKUX BEIIECTB PA3JINYHBIX KJIACCOB. B3auMOCBA3b HEOPraHNYECKNX BEILECTB.
[Ipaktuueckas padora Ne 1 Xumuueckue CBOMCTBA OKCUI0B, OCHOBAaHUM, KUCIIOT U COJIEH.

['eneTnueckas CBSI3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COCTMHEHUM.



Hrororoe 3austue no teme«Kiaccudukaius BemecTs u ux cBoicTBay. Pemenue 3amad mo teme: «Heopranmueckue
BEILIECTBAY.
CmuiaBel 1 uHTEpMeTaLIUABI (1 Yac)
CruiaBbl 1 HHTEPMETAJUINIBL.
Pemenue 3a7au Ha BBIYMCIIEHUE MAaCCOBOM 101U METalljia B CILJIaBe, BhIBeACHUE (hOPMYIT HHTEPMETAIITUIOB.
MHuorooOpa3ue opraHn4ecKux BemecTB (3 4acoB)

OCHOBHBIE MOJIOKEHUS U HAITPABJICHUS PA3BUTHS TCOPUU XUMHUYECKOTO CTPOEHUS Opranndeckux Bemiects A.M. Bytineposa.
Oco0eHHOCTH XMMHUYECKOTO U AJIEKTPOHHOTO CTPOEHUS aJIKaHOB, AJIKEHOB, aIKWHOB, X CBOMCTBA.
ApomMaTu4ecKHe yriIeBOAOPO/IbI.

DNEKTPOHHOE CTPOeHUE (PYHKITMOHAIBHBIX TPYIIN KUCIOPOAOCOACPKAITUX OPTaHUYECKUX COSIMHEHUH.
XUMHUYECKUE CBOWCTBA KUCIOPOACOAEPKAIINUX OPraHUYECKUX COCTUHEHUM.

Crnoxubie 2¢upsl. XKupsl. Mbina.

YreBojsl.

AMUHBI. AMUHOKHCIIOTHI. benku.

Nrorosoe 3anstue no reMe«MHOroo0pasue opraHu4eCcKux BEIIECTBY.

[To3HaHue 1 MPUMEHEHHUE BEIIECTB U XMMUUYECKUX peakiuii (3 yacoB)

[IpaBuna pabotsl B 1aboparopun. MeTo bl HCCIEA0BAHNS OOBEKTOB.

KauecTBeHHbIE peakui HA HEOPraHUYECKUE U OPTAHUYECKHUE BEILIECTRA.

[Ipaktuueckast padota Ne 2 KauecTBeHHbIE peaKIIuy OPraHUYE€CKUX U HEOPTAHUYECKUX COCTUHECHUM.

OO01re HayyHbIe MPUHIMUITBI XMMHUYECKOTO MTPOU3BOJICTBA.

PacueTsl Macchl BemiecTBa Wik 00beMa ra3oB M0 U3BECTHOMY KOJIMUYECTBY BELIECTBA U3 YYACTBYIOIIUX B PEAKIIUU.
PacueTsl Macchl (00beMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIA OJTHO U3 BEIIECTB JAHO B U30BITKE (UMEET
MIPUMECH).

PacueTst Macchl (00beMa, KOTUYECTBA BEIIECTBA) IPOAYKTA PEaKIINH, €CJIM OTHO U3 BEIIECTB JIaHO B BUJIE PACTBOPA C
ONPEAECIEHHOW MaCCOBOM JI0JI€M PACTBOPEHHOIO BELIECTBA.
3ajaun Ha ONPE/ICNICHUE BbIXO/Ia MPOAYKTA PEAKIIUH.
3ajaun Ha ONPE/IeNICHUE KOJTUYECTBEHHOTO COCTaBa CMECH.
3amura NpoeKTHHIX padoT.



Kanengapno — remaTnueckoe mianuposanme 11 kiacc 34 yacos 1 yac B Hefies110

Tema ypoka

Konnuect
BO YacCOB

Jlara
MIPOBEJICH
us

OCHOBHBIE MTOHATUSI U
TEPMUHBI

IToBrOpeHue
V3y4YEHHOTO
Marepuaia

CamMocTosaTenb
Hasg U
MpaKkTUIeCcKas
NEeSITENLHOCTD
yYalxcs

O6opynoBaHr
€ ¥ pCaKTHBHI

XNUMHYeCKHH
3JIEMEHT.
Dopmbl
CYyIIECTBOBAHHUS
XUMHUYECKUX
a11eMeHTOB. OCHOBHBIC
MOHSTHUS U 3aKOHBI
xumuu. CtpoeHue
aToMma.
ITepuognueckuu
3aKOH.
[Tepuognueckas
cHCTEMa DJIEMEHTOB U
CTPYKTypa
ANEKTPOHHOU
000JIOYKH aTOMOB.

Crpoenue aroma.

IIpoToHnsl,
DJIEKTPOHBI U
HEUTPOHBI

Pa6ora c [1C

NcC AU
MEH/IEJIEE
BA

XUMHYECKHE
(bOopMyIbl U paCUYEThI
10 HUM. 3aja4yu Ha
HaXOXKJICHHUE
XUMUYECKON (DOPMYIIBI
BEIIECTBA

MaccoBasg gond Xum
3JIEMEHTA

MaccoBag 1o

Pemenue 3agau

XOMYEHKO

KommuectBo
BerecTBa. Yncino

MOJIb

DopMyIIbI 115
pacyeToB

Pemenue 3agau

XOMYCHKO,
I11C




ABorazpo. MossipHbIi

o0beM ra3oB. ['a30BbIe
3aKOHBI.
AJITOPUTMBI PELIEHUS
pacueTHBIX 3a/1a4.
ANTOpUTMBI PELLICHHUS

OKCIICPUMCHTAJIbHBIX

CxeMpl IJIA PCIICHUA

DopMyIIbl 1151

HMoHnas cBs3b.
KaTtnoHsl 1 aHUOHBI.
Knaccuduxarus
VMOHOB MO COCTaBY
(pOCTBIE U CIIOKHBIE),
1IBeTa MOHOB. MlOHHEIE
KPHUCTAJIJINYECKUE
pemerku. CBoiicTBa
BEIIECTB C MOHHOM
KPUCTAJIINYECKOM
PEIICTKOM.

Pemmenue 3amgau XOMUYEHKO,
3aJ1a4 pacueToB I1C
3a71a4 Py U3yYECHU U
HEOPraHWYECKUX U
OpTraHUYECKUX
COCJIMHECHUM.
Hrorosoe 3ansatue no AJITOPUTMBI PEIIECHUS Dopmysl 111 Pemenue XOMYEHKO,
TeMe « XUMHUYEeCKUU 3a1a4 pacyeToB 3a7a4, 3aIIuTa I1C
AJIEMEHT. IIPOCKTOB
BemecTBoO AJIEKTPOOTPHULIATEIbH WOHBI CocraBiieHue I1C
DIEKTPOOTPUIIATETbH OCTh cxeMm, paboTa ¢
OCTh XUMHYECKHUX TeCTaMH
3JIEMEHTOB.




Knaccuduxanus
KOBAJICHTHOM
XUMHUYECKOU CBS3U: MO
MEXaHU3MY
oOpazoBaHus
(OOMEHHBIN U
JIOHOPHO-AKIENTOPHBI
i), mo
AIEKTPOOTPULIATETLHO
cTu (ToJisipHast U
HETOoJISIpHAs ), MO
crocooy
TIEPEKPBIBAHUS
AIEKTPOHHBIX
opOuTtaneii (6 1 ), Mo
KpaTHOCTH
(omuHapHas, 1BOMHas,
TpOWHAas U
MIOJIyTOPHAs ).
[TonsgpHOCTH CBS3M U
MOJIIPHOCTH
MOJICKYJIBI.

MexaHu3Mbl XUM
CBA3U

OpOutanu,
KpPaTHOCTh CBSI3H

CocraBiieHue
cxeMm, paboTta ¢
TECTaMH

I1C

MexmonexynspHas u
BHYTPUMOJIEKYIISIpHAS
BOZOPOJHAS CBA3b.
Mexanusm
oOpasoBaHus 1
3HAYEHUE BOJOPOAHOM
CBSI3U IS
OpraHu3aIuu

MTOJIUMEPBI

Ban nep BasibceBbI
CHJIBI

pabora ¢
TECTaMH

I1C




CTPYKTYyp
OHOIIONIMMEPOB.

Enunas npupona
XUMHYECKHUX CBSI3CH.
HNoHHas cBs3b Kak
IIPEICNIbHBINA CTy4an
KOBaJICHTHOM
TIOJIIPHOM CBSI3H;
Mepexo OJTHOTO BUA
CBSI3H B JPYIOM;
pa3HbIE BUJBI CBSI3U B
OJTHOM BEIIIECTBE.

MexMonexysspHbIe
B3aMOJEHCTBUSL.
9 | Mertannuueckas CBA3b. Karnonsl 1 aHUOHBI VIOHBI pabora c IC
TECTaMH
1 Bemectna HNoHb1, MEXaHU3MBI Karuons! n PaGora ¢ TECTBI
0 MOJIEKYJISIPHOTO U o0pa3oBaHus CBSI3U AHUOHBI TECTaMHU,
HEMOJIEKYJISIPHOTO 3ammra
cTpoeHus. Tum IIPOEKTa
KPHUCTAJIINYECKON
PELIETKMU.
3aBUCUMOCThH CBOMCTB
BEILIECTB OT UX
COCTaBa U CTPOCHHUS.
Hrorosoe 3ansTue no
TeMe «BerecTtBoy.
Pemmenue 3amgau XOMYEHKO

Knaccupuxanus
XHUMHYECKHUX
peaxkuuii

pPacTBOPbI

DopMyIIbl 1151
pacuera




Pacuetbl 00beMHBIX
OTHOILIEHH ra30B IPU
XUMHYECKUX
peakuusx. Pacuersl,
CBSI3aHHBIE C
KOJINYECTBEHHBIM
COCTaBOM PacTBOPOB.

[—

DNEeKTpOoIUTHYECKas
JICCOIAAITHS
HEOPraHUYECKUX U
OpraHUYeCKUX KUCIOT,
IIeJI0YeH, COJICH.
Peakiiymu noHHoro
oOMeHa.

Huccommanus, DJIJ1

DNEKTPOIUTHI U
HEDJICKTPOJIUTHI

Pabora ¢
TeCTaMH

TCCTBI

CxopocTb
XUMHUYECKOU peaKIIiH.
[lonsaTus
«QHTAJIBITHS,
(QHTPOTHUSY, «IHEPTHUS
['u66ca». O6parumblie
1 HeoOpaTuMbIe
XUMUYECKHUE PEAKITHH.
XUMHAYECKOE
PaBHOBECHE U yCIIOBHS
€r0 CMEIIICHHSI.

«OHTAJBIIHSY,
«OHTPOTHUS,
«aHeprusa ['u6o6ca»

O6parumMocTh U
CKOPOCTb
XUMHUYECKON
peaxkuuu

Pabora ¢
TECTAMU

TCCThI

N o=

Pemenue 3agau mo
Teme: «CKopoCTh
XUMHUYECKOU
peaKLIM
TennoBsie 3 PeKToI
XUMHUYCCKUX PEAKIIUM,

Tepmoxumuyeckue
YpaBHEHH,
JK30TEPMHUUYECKUE U
YHJOTEPMUUECKUE
peakuuu

TernoBoit apdexr

Pabora ¢
TECTAMU

TCCThI




3akoH [ ecca. PacueTnl
0 TEPMOXUMUYECKUM
YpaBHEHUSIM

OKHCIUTEIBHO-BOCCTA
HOBHUTEIbHBIC
peakuun. Metog
ANIEKTPOHHOTO U
AIEKTPOHHO-UOHHOTO
Oananca. Bausinue
Cpezbl Ha IIPOTEKaHue
OBP.
Koppo3us meramios u
CITOCOOBI 3aITUTHI OT
Hee.

CreneHp OKHUCIICHUSI

OBP

Pabora ¢
TECTAMU

TCCThI

O\ —

I'maponns
OpraHUYEeCKUX U
HEOPraHUYeCKUX

COEIMHEHU.
OO6parumbrit
TUPOJIN3,
HEOOPATHMBIH
THUAPOIN3 U OOMEHHBIN
TUPOIIU3.
Bonoponnsiii
ITOKAa3aTeNb.

I'maponus

Bonoponusiii
[IoKa3areiib

Pabora ¢
TECTAMU

TCCThI

DIIEKTPOIIN3
pacruiaBoB U
PacTBOPOB BEIIECTB.

DIIEKTPOIIN3
pPacTBOpPOB U
pacIuUIaBoOB

OBP

Pabora ¢
TECTaMH,
pellIeHne 3a1a4

Tecrtsl,
XOMYEHKO

HrtoroBoe 3aHATHE 10
teme«Kiaccuduxanms

Turnsl XM peakiuii

OBP

Pabora ¢
TECTAMU,

TCCTBI




XUMHUYECKUX
PEAKITHI.

3amnrTa
MIPOEKTA

O +=—

KomiiekcHble
COeTMHEHHUS U
KPHUCTAJIOTHAPATHI
Koopaunaunonnas
teopust A. Bepuepa.
KommnekcHeie
COCJIMHCHMS.
Kiaccudukarmus,
HOMEHKJIaTypa.
XHUMHUYECKHE
cBoricTBa. [lomyuenue
Y IPUMEHEHUE
Kpucramnoruaparsi.
XHUMHUYECKHE
cBoucTBa. [lomyuenue
Y IPUMEHECHHUE.

Komiiekcusbie
COEIUHEHNUSA

KpUCTAJUIOTUAPAT
BI

Pabora ¢
TecTaMu

TCCThI

\S]

Pewenue 3anau no
TEeME:
«Kpucrannoruaparsn»

XUM peakiinu,
TUJIPaThI

DopmyIbl LIS
pacuera

Pemmenue 3agau

XOMYEHKO

Knaccundpuxanus
BelIEeCTB M UX
CBOICTBA
XapakTepucTUKa
METAJIOB IJIABHBIX
noarpynm [—III
CPYIIIL.

[[{enounsie
HIEJIOYHO3EMENTbHBIC
METaJUIbI

Crpoenue aroma

Pabora ¢ 11ic

IIC




2 XapakTepucTuKa OnemeHnThl 000YHBIX | CTpoeHue aroma u Pabora c TecTsl, iC
2 METaJIOB — MEJIH, MOATPYIIII MPOBAJI AJIEKTPOHA T€CTaMH1
Xpoma, Kejesa.
2 XapakTepuCcTHKa Hemerambl mmaBHbeix | CTpoeHue atoma u Pabota ¢ Tectsl, 11C
3 | HEMETaJJIOB ITIaBHBIX NOATPYIII, YITIEPOA, | IMPOBA JIEKTPOHA TecTaMu
noarpynn [V-VII KPEMHUH, a30T,
IpyIIL. docdop, cepa,
raJjiOTreHbI
2 XHUMHUYECKHUE Oxcuabl, KHCIOTHI, XUMHYECKHE Pabora ¢ Tectnl
4 CBOICTBA OCHOBAaHH U COJIH. CBOICTBA KJ1aCCOB TECTAMU
HEOPraHUYECKHUX HEOPraHUYECKUX
BEIIIECTB PA3JIMYHbBIX BEILICCTB
KJIACCOB.
2 B3aumocBs3b ['eHeTnuecKkue psabl, XUMHUYECKHE Pa6Gora c TecTrl
5 HEOPraHM4eCKHUX OKCHU/IbI, KUCIIOTBI, CBOICTBA KJIaCCOB TeCTaMu
BEILECTB. OCHOBAaHHS U COJIU. HEOPTraHUYECKHUX
BEILICCTB
2 | IlpakTtuueckas pabota I'eneTnueckue psabl B3aUMOCBS3b BrinosineHue Xum
6 Ne 1 Xumnueckue KJIaCCOB paboThI naboparopus
CBOMCTBA OKCHJIOB, HEOPTraHUYECKUX
OCHOBAaHUM, KUCIIOT U BEILIECTB, IPaBHUIIA
COJIEH. Th
['eneTnueckas cBA3b
MEXIy Klaccamu
HEOPraHUYeCKUX
COEIMHEHUM.
2 | UroroBoe 3aHATHE MO I'eneTnueckue psabl B3aUMOCBS3b Pemenue I[1C,
7 TEME KJIACCOB 3a7ad4, 3al1uTa XOMUYEHKO
«Knaccudukanus HEOPraHUYECKUX MIPOEKTOB

BEILIECTB U UX
CBOMCTBaY. PerieHue

BEILIECTB, 3allIUTa
MIPOEKTHBIX paboT




3a/1a4 I10 TeMeE:
«Heoprannueckune
BELIECTBAY.

[\

CniaaBbl
HHTEPMETAJINAbI
CrmnnaBel 1
WHTEPMETAILINIBI.
Pemenwne 3amay Ha
BBIYHCJICHHE
MacCOBOM JOIU
MeTaJia B CIUIaBe,
BbIBEJICHHE (OPMYIT
WHTEPMETAJIHIO0B.

CIIJIaBBbI

HNaTepmuramnmnyec
KHUE CILIABBI

Pemenue 3agau

XOMYEHKO

MHuorooopa3ue
OpraHM4YecKnx
BellleCTB
OCHOBHBIE MOJTOKECHUS
U HarpaBleHUs
pa3BUTHUS TEOPUU
XUMHUYECKOTO
CTpPOECHUS
OpraHUYECKUX
BeliecTB A.M.
bytnepoga.
Ocobennoctu
XUMHUYECKOTO U
AIIEKTPOHHOTO
CTPOEHHUS AJIKAHOB,
aJIKEHOB, AJIKUHOB, UX

CBOICTBA.

IIpenenbHbie U
HETIPEJEIbHbIE
YIJIEBOAOPOIBI

Teopusa bytneposa
AM

Pabora ¢
TeCTaMU

TCCThI




Apomarndeckue
YIIIEBOAOPOLBI.

W

DJIEKTPOHHOE
CTPOCHHE
(YyHKIIMOHAIBHBIX
rpyImn
KHCJIOPOJ0COACPKAII]
UX OpPraHUYECKUX
COCJIMHCHMUH.
XUMHYECKHUE
CBOMCTBA
KHUCJIOPOJICOICPKAIIIUX
OpraHUYeCKUX
COCIUHCHUH.
CrnoxHble 3QUpBbI.
Kupsi. Mbina.
VYrineBosbl.

CrupThl, abreTu/IbI,
KapOOHOBBIC
KHUCJIOTBI, 3UPHI

XUMHYECKHE
CBOMCTBA
KUCIIOPOJHBIX
COCIMHECHUI

Pabora ¢
TECTAMU

Tecter EI'D

AMUHBEI.
AMWUHOKHCIIOTBHI.
beakn.
HroroBoe 3aHsaTHE IO
teme «MHoroobpasue
OpraHUYECKUX
BEIIECTBY.

AMUHBI,
AMHHOKUCJIOTEHI,
Oenku

XHM CBOMCTBaA
YIJIEBOAOPOJIOB U
KUCIIOPOIHBIX
BEIIICCTB

Pabora ¢
TeCTaMH

Tectel EI'D

W

Ilo3Hanue n
NpUMeHEeHHne
BelllecTB U
XHMHYEeCKHUX
peakuuii




[IpakTuyeckas padora
No 2 KauecTBeHHBIC
peakiuu

OpraHUYECKUX U

HEOPTraHUYECKUX
COEIMHEHUM.

OO0mue HayyHbIe

TIPUHITUTIBI

XAUMHYECKOTO
IIPOM3BOJICTBA.

XUMHUYECKUE
MPOU3BO/ICTBA

[IpaBuna TeXHUKH
0€30MacHOCTH

Brimosaenue
OITBITOB

Xum
naboparopus

PacueTtnr Mmacchl
BelecTBa Wi o0beMa
ra3oB MO U3BECTHOMY
KOJINYECTBY BEIIIECTBA

U3 YYaCTBYIOIIMX B
peaKIuu.
PacueTrr Mmacchl
(oObema, KoJu4YecTBa
BEILIECTBA) IIPOIYKTOB
pEaKIu, €CJIU OJTHO
W3 BEIIIECTB JaHO B
U30BITKE (MMEeT
PUMECH).
PacueTtnl Macchl
(oOBema, Kou4uecTBa
BEIECTBA) MPOAYKTa
peaKIuu, eciid OHO
W3 BEIIECTB JIaHO B
BUJIC pacTBOpa ¢
OIPEEIICHHOU
MacCOBOM JoJieH

AJNTOPUTMBI PELLIEHUS
pacyeTHbIX 3a7a4

Dopmynbl 11
pacueToB

Pabora ¢
TeCTaMH

Tecter EI'D,
XOMUYEHKO,
I1C




pPacTBOPEHHOTO

BCIIICCTBA.
3 3agauu Ha AJITOPUTMBI PELIECHUS DopmyIsl LI Pabora ¢ Tectrr EI'D,
4 | ompeneneHue BbIXOJa pacyeTHbBIX 3a7a4 pacyueroB TeCTaMH XOMUYEHKO,
MPOAYKTA PEAKLIUU. NnupvBuyanbHbIN Bunbl nmpoekToB 3ammra [1C
3ajgauu HA MIPOEKT MPOEKTa
OIPEJICIICHUE
KOJIMYECTBEHHOI'O
COCTaBa CMECH.
3ammTa NpoeKTHBIX
pabor.
IMpuaoxenune
Ne Tema ypoka [MprymrHbI Cnocob
ypoka KOPPEKTUPOBKM KOPPEKTUPOBKMN




«CornacoBaHO» «YTBEpPKIA0»
«CornacoBaHO» 3aM. pyKOBOJIUTEIIS Jupexrop
PyxoBoautens HIMO o YBP MOY COII Nel MOY COII Nel
r. Kpachsiii Kyt r. Kpacuelii Kyt
[TmmkoBa JI. A. Mansnesa E.H.

ITpotokos Ne 1
ot «30 .08 . 2022

Menbsnauxosa H. B.
«31 » aBrycra 2022

[Tpuka3z Ne 107
or 1. 09.2022




PABOYAS ITPOI'PAMMA IIEJATI'OT'A

ITonoBuxkoBa Hatayibsi AHATOJILEBHA
buomnorns. )KusotHsie. 7 a,0,B KJ1acc

PaccMmoTpeHo Ha 3acenanuu
Nearornyeckoro COBeTa
npoTokoi Ne 1

or « 31 » aBrycta  2022r.
2022-2023 yuyebHbIN TON

IliianupyemMble npeaMeTHBIE Pe3yJbTaThl 0CBOeHUA yueOHoro npeamera BUOJIOT'UA

O6y‘—IElIOIIIHI>iCH HAYIHTCA I10JIb30BATHCA HAYUYHBIMHW MCTOAaMHU JJIA PACIIO3HAHUA OMOJIOTHYECKUX HpO6JI€M; AdaBaTb HAY4YHOC
00BsCHEHHE OMOJIOTHYECKUM (I)aKTaM, mnponeccam, ABJICHUAM, 3aKOHOMCPHOCTAM, UX POJIM B ) KU3HHU OPraHu3MOB U
YCJIOBCKA,; ITPOBOANUTDH Ha6JHOI[eHI/I$I 34 ) XUBbIMH O6’]5€KT3MI/I, COOCTBEHHBIM OpraHn3MOM; OIIMChIBATH OMOJIOTHYECKHE
06’B€KTBI, IMPOUCCChI U ABJICHUSA, CTABUTh HECIIOKHBIC OMOJIOTHYECKHE 9KCIICPHUMCHTBI 1 HHTCPIPCTUPOBATh UX PC3YJILTATHI.

OOyyaronuiicst oBjiaJIeeT CUCTEMOM OUOIOTMYECKUX 3HAHUN — MOHATUSIMH, 3aKOHOMEPHOCTSIMU, 3aKOHAMU, TEOPUSIMHU,
UMEIOIIMMHU BaykHOE 00111e00pa30BaTeIbHOE U MTO3HABATEILHOE 3HAYCHHE; CBEICHUSMHU 110 UCTOPUU CTAHOBJICHUS OMOJIOTUU
KaK HayKHU.

OOyuaromuiicss MpUOOPETET HABBIKU MCIIOIBb30BAHUS HAYYHO-TIOMY/ISIPHOM IMTEPATYPHI 1O OMOJIOTUH, CTIPABOYHBIX
MaTepuaoB (Ha OyMa)KHBIX U AJIEKTPOHHBIX HOCUTENSX ), pecypcoB HTEepHETa NpH BBHIIIOJIHEHUH YUEOHBIX 3a1a4.

OOy4aronuiicss MoIy4YuT BO3MOKHOCTh HAYUUThCS:

° OCO3HAHHO MCITIOJIB30BATh 3HAHWA OCHOBHBLIX ITPABUJI ITIOBCACHHA B IIPUPOAC 1 OCHOB 310POBOT'O O6p21321 ZKHN3HH B 6bITy;



° BBIGI/IpaTB LCJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOMX I[GI\/'ICTBI/IHX H IIOCTYIIKaX IO OTHOIICHUIO K YKMBOU IMpUupoac;

. OpPUEHTHUPOBATHCS B CUCTEME MO3HABATENIbHBIX LICHHOCTEH — BOCIPUHUMATh HHPOPMAIUIO0 OMOJIOTMYECKOTO
COJIEp>KaHMsI B HAYyYHO-TIOMYJISIPHOM JIUTEpaType, CpeAcTBax MaccoBol nHpopmannu u MHTepHET-pecypcax, KpUTUYECKU
OLIEHMBAaTh MOIYYEHHYIO HH(OPMALUIO, aHAJIU3UPYS €€ COAEePKAHNUE U JaHHbIE 00 UCTOUYHUKE UHPOPMALINH;

. CO3/1aBaTh COOCTBEHHBIC MICHbMEHHBIE U YCTHBIE COOOIIEHNS 0 OMOIOTUYECKUX SBICHUSX H MPOIECCax HA OCHOBE
HECKOJBKUX UCTOYHUKOB MH(POpPMALINK, COTPOBOXK/IATh BHICTYIJICHHE MPE3EHTALNEH, YUUThIBasi 0COOEHHOCTH ayJUTOPUH
CBEPCTHHUKOB.

OOy4aronuiicss Hay4uTCs:

° BBLICIIATh CYHICCTBCHHBIC IIPU3HAKU OMOJIOTrHYECKUX OOBEKTOB (KJIGTOK U OpraHnu3MoOB )KI/IBOTHLIX) U IIponIeccCCoB,
XapaKTCPHBIX OJIA )KUBBIX OPIraHU3MOB;

. apryMEHTHUPOBaTh, IPUBOAUTH JOKA3aTEIbCTBA POACTBA PA3TUYHBIX TAKCOHOB >KHUBOTHBIX;
. apryMEHTHPOBaTh, IPUBOAUTH JOKA3aTEIbCTBA PA3IUUHIl )KUBOTHBIX;
. OCYIIECTBIISATh KIaCCU(DUKAIIUIO OMOJIOTHUECKUX 0ObEKTOB ((KMBOTHBIX) HA OCHOBE OIPEACIICHUS UX

MPUHAIJICKHOCTH K OMPEAEIICHHON CUCTEMATUYECKOU IpyIIIIE;
. PacKphIBaTh poJib OMOJIOTUH B MPAKTUUECKON JACSITEIBHOCTH JIOICH; POJIb PA3IMYHBIX OPTaHU3MOB B KU3HH UEJIOBEKA;

. O0OBACHATH OOIIHOCTH TPOUCXOKCHUS ¥ IBOJIIOIIUU CUCTEMATUUECKUX TPYII KUBOTHBIX Ha MpUMEpax
COITIOCTaBJICHHS OMOJIOTHYECKUX 00BEKTOB;

° BBIABJIATH IIPUMCPHI U paCKPBIBATL CYITHOCTD HpHCHOCO6JIeHHOCTI/I OpraHu3MoOB K CpCac 06HTaHI/IH;

° pas3jiidyaTrhb 110 BHCHIHEMY BHUAY, CXCMaM U OITMCAHHAM PCAJIbHBIC OMOJIOrHYECKUE 00BEKTHI M UX I/I306pa)KeHI/I$I,
BBIABJIATH OTIIMYUTCIIbHBIC IIPU3HAKH OMOJIOTHYECKUX 06’BeKTOB;



° CpaBHHUBATb Ouonornyeckue 00ObEKTHI ( )KI/IBOTHBIG), IMPOLCCCHI JKU3HCACATCIbHOCTHU, ACJIaTh BBIBOABI U
YMO3AK/IHOYCHUA Ha OCHOBC CPABHCHUSA

® YCTaHaBJIIMBATb B3AUMOCBA3U MCIKIAY 0COOEHHOCTSIMU CTPOCHHUA U (bYHKIII/ISIMI/I KIJIICTOK U TKaHeﬁ, OpraHoOB U CUCTEM
OPraHoB;
° HCII0Jb30BaTh MCTOABI OMOIOrHYeCKOM HAYyKH: H36JIIOI[aTB 1 OIMCHIBaTh OMOJOrHYecKrue OOBEKTHI U IMPpOLCCChI;

CTaBUTh OMOJIOTHYECKHE 9KCIICPUMCHTEI 1 OOBSICHATH UX PE3YyIbTAaThI,

® 3HATb U apryMCHTUPOBATE OCHOBHBLIC IIpaBHUJjia ITOBECACHUA B IIPUPOIC,
® AHAJIM3HUPOBATb U OOCHHUBATD IMOCICACTBHUA ACATCIbHOCTH YCJIOBCKA B IIPUPOAC,
® OIIMCBIBATH W MCIIOJB30BATh IPUCMBI BhIpalllUBAHUA U PA3MHOXCHUA KYJIBTYPHBIX paCTeHI/Iﬁ 1 JOMAalTHHUX XHUBOTHBIX,

yX0/la 32 HUMH;
. 3HATh U COOMIONATH MTpaBuia pabOThl B KaOMHETE OMOJIOTHH.
BrITyCKHHUK TIOTyYUT BOBMOKHOCTh HAYUHUTHCS:

. HAXOJUTh UH(OPMAIUIO O PACTEHHUAX, )KUBOTHBIX IPHOaxX U OAKTEPUSIX B HAYUHO-TIOMYISPHON TUTEpaType,
OMOJIOTUYECKUX CIIOBAPSX, CIIpaBOYHUKAX, IHTEpHET pecypce, aHAIU3UPOBaTh U OLICHUBATD €€, IEPEBOUTH U3 OJTHON

dbopMEI B APYTYIO;

. OCHOBaM MCCJIEIOBATEIbCKON U MPOEKTHOM AESITENIbHOCTH 110 U3yUYEHHUIO OPTaHU3MOB PA3IMYHBIX LIAPCTB KUBON
IPUPO/IBbI, BKIIIOYask YMEHUs OpMYIMPOBATh 3a]1a4d, IPEICTABIATh paO0Ty Ha 3aIUTYy U 3aIIUILATH €€.

° HCIIOJIb30BATh IIPUCMBI OKa3aHUA HGpBOfI IMOMOIIH IIPpHU YKYCaX KUBOTHLIX; YXOIOM 3da JOMAIITHUMH KUBOTHBIMH,

. OpPUEHTHPOBATHCS B CUCTEME MOPAIBHBIX HOPM M IIEHHOCTEH 1O OTHOMIEHHUIO K 00BEKTaM KMBOW TIPUPOIBI
(mpy3HaHUE BBICOKOM LIEHHOCTH JKU3HHU BO BCEX €€ MPOSBIEHUAX, SKOJIOTHYECKOE COZHAHKE, SMOIMOHAIBHO-LIEHHOCTHOE
OTHOULIEHUE K 00BEKTaM KUBOM PUPOJIbI);



° OCO3HAaHHO HUCIIOJb30BAaTh 3HAHWA OCHOBHBIX ITPaBUJI IIOBCACHUA B IIPUPOAC, BI>I6I/IpaTI) OCJICBbIC 1 CMBICIIOBBIC
YCTAaHOBKH B CBOUX I[GﬁCTBH?IX M IIOCTYIIKAX IO OTHOIICHUIO K JKUBOU IIpHUPOAC,

® CcO34aBaTb cOOCTBEHHBIEC MUCHMEHHBIE U YCTHEIC COO6IIICHI/I$I O JKHUBOTHBIX Ha OCHOBEC HCCKOJIbBKHX HNCTOYHUKOB
I/IH(i)OpMaLII/II/I, COIMPOBOXIOATH BBICTYIINICHHUC Hp@?:@HT&HHCfI, Y4UUTHIBaA 0COOCHHOCTH AyIUTOPHUU CBCPCTHUKOB,

. paboTarh B IpyIie CBEpCTHUKOB MPHU PELICHUH MO3HABATENbHBIX 33/1a4 CBA3aHHBIX C U3yUYE€HHUEM O0COOCHHOCTEH
CTPOCHHUS U )KU3HENEATEIbHOCTU PACTEHU, )KUBOTHBIX, TPUOOB U OaKTepuid, INTAHUPOBATh COBMECTHYIO JAESTEIBHOCTD,
YUHUTBIBaTh MHEHUE OKPYXKAIOLIUX U aIEKBAaTHO OLICHUBATh COOCTBEHHBIN BKJIAJ] B ESITEIIBHOCTD IPYIIIIHI.

Conep:xkanue yueOHOro nmpeamMera, Kypca
BBenenue. 3oom0rus -Hayka 0 KUBOTHBIX. ( 44.)

3oo0Jj10THA - HayKa O JKXUBOTHBIX. KpaTKaSI HUCTOPHA pa3BUTHUA 300JI0IHH. CpCI[BI ’KM3HH U MECTa OOMTaHMS )KUBOTHBIX.
B3anMocCBs31 )KUBOTHBIX B IIpUpoAac. KHaCCI/I(bI/IKaIII/ISI ’KUBOTHBIX. OCHOBHBIE CUCTEMAaTHYCCKUE I'PYIIIBI J)KUBOTHBIX.
BnusiHue dyesoBeka Ha )KUBOTHBIX..

ITpO€KTHI O )KMBOTHBIX POJHOTO Kpasl.

CrpoeHue Tena >XKUBOTHBIX. ( 24)

Knerka. Tkanu, opranbl ¥ CUCTEMBI OPTaHOB.
[Tonuapctso Ilpocreiimmue , unu OgHOKIETOUHBIE ( 44).

O6mmas xapakrepuctuka noamnapersa [Ipocreitmue. Tun CapkogoBsie u xrytukoHoctbl. Kiace Capkonossie. Kiace
Kryruxonocusl. Tun Uudy3opun. 3HaueHne mpocTenimx.

JI.P. «Ctpoenue nndy3opuu TyQenbKm».

Tun KumeunononoctHsie.(44)



CrpoeHue U )KHU3HEAEATeNIbHOCTh. Pa3HOO0Opa3ue KUIEYHOITOIOCTHBIX.
Tunsl [1nockue yepsu, Kpyrisie uepsu, Konsuareie uepBu. (64)

Tun Ilnockue uepBu. O6mIas xapakrepuctrka. PaznooOpasue miockux yepBeit: cocanbimuku u neman. Kimace Cocanbimku.
Tun Kpyrsie uepsu. Kinacc Hemaronpr. O6mas xapakrepuctuka. Tun Konsgareie uepsu. OO01ias xapakrepuctuka. Kimace
MHoromeTrnHKkoBbIe YepBH. Kitacc ManoneTHHKOBBIE YEPBH.

JL.p. HabmofieHue 3a MOBEICHUEM JIOXKICBOTO YEPBSI: €TO IMEPEABMKEHUE, OTBETHI Ha Pa3IpakHMOCTh.
JL.p. OcoGeHHOCTH CTPOCHUS YepBel 00yCIOBICHHBIE CpeI0il OOUTaHUS.
Tun Mommtocku (649).

Oo6mas xapakrepuctuka. Kinacc bproxonorue mosmmocku. Kiace JIByctBopuarsie mouttocku. Kiace ['onoBonorue
MOJLITIOCKH.

JL.p. BHeniHee cTpoeHne pakOBUH MPECHOBOAHBIX U1 MOPCKUX MOJLUTFOCKOB
Tun Ynenucronorue. (44)

Oo6mas xapakrepuctuka tuna Unenncronorue. Kinacc PakooOpasznbie. Kinace [Taykoo6pasznsie. Kimacec Hacekombie. Turmbi
pa3BuTHs HaceKOMbIX. OOIIECTBEHHbIE HACEKOMBIE: ITUENbl U MypaBbH. [lone3nbie Hacekomble. OXpaHa HACEKOMBIX.
Hacexowmbie - BpeauTenu KyJabTyp pacTCHHUIA U IEPEHOCUYUKH 3a00JIEBaHUN YEIIOBEKA.

JL.p. BHelHee cTpoeHne HAaCEKOMBIX.
Tun Xopnossie. becuepennsie. 8u

Hankmnacc Peiobl. (14)



Xopnoseie - mpuMutuBHBIE Hopmbl. Hagkmace Peibbl. O0mas xapakrepuctruka. Baenmaee crpoenue. BHyTperHee ctpoeHue
pb16. OcobeHHOCTH pa3MHOXKeHUS pbI0. OCHOBHBIE cucTeMaTHueckue rpynmsl peio. [IpoMbicioBsie poIObI. MX
WCIIOJIb30BAHUE U OXPaHa.

JI.p. BHemnee cTpoeHue peiObl B 0COOCHHOCTH MEepeIBIKEHUS phIObl. BHyTpeHHee CTpoeHue Temna phIObI.
Knacc 3emHoBognbie, nunn Ampuduu. (59)

Cpena obuTaHust U CTpOEHUE Tela 3eMHOBOJIHBIX. O011as xapakrepucTiuka. CTpoeHHe U JeATEeIbHOCTh BHYTPEHHUX OPraHOB
36MHOBOAHBIX. [ 0/10BO# )KM3HEHHBIN LMK U POUCXOKIACHUE 3eMHOBO/IHbIX. Pa3HOoOOpa3ue u 3HaueHre 3¢eMHOBOTHBIX.

Kiacc IIpecMmbikarommuecs, win Pentunuu. (549)

BHelinee cTpoeHue U cKelleT mpecMblkaromuxcs. O0uias xapakTepucTuka. BHyTpeHHee CTpOeHUE U KUZHEAEATEIbHOCTh
npecMmbikaromuxcs. PaznooOpasue nmpecMbIKaromuxcs. 3Hau€HUEe MPECMBIKAIOIINUXCS, X TPOUCXOKICHHUE.

Knacc I[Ituter. (44)

OO01as xapakTepucTuka kiacca . OnopHo-aBUraTelibHas cucrema ntuil. BHyTpenHnee ctpoenue nruil. PasmHoxenue u
pa3zBuTHe OTHll. ['010BOI )KU3HEHHBIA LUKII U CE30HHBIE SIBJICHUS B KU3HU NTULL. pa3HOOOpa3ue NTULl. 3HAYEHUE U OXpaHa
ntul. [Ipoucxoxaenue ntu.

JL.p. Buemnee crpoenue nruibl. CTpOSHHUE NEPHEB.
JLp. Crpoenun ckenera nTUILb.
Kiacc Munekonuratomue , uiau 3sepu. (89)

OO6mias xapakTepucTUKa Ki1acca. BHeniHee cTpoeHne MiekonuTaronmx. BHyTpeHHee cTpoeHre MIIEKOTTUTAIOIIUX.
PazMHoxeHue u pazBuTue MiaekonuTaomux. ['010Bo# ku3HeHHbIHN UK. [Ipoucxoxienue u paznoodpazue
MJIEKOTIUTAIOMIMX. Briciine, win miaineHTapHbie, 3BepU: HACEKOMOSITHbIE U PYKOKPBUIbIE, TPBI3YHbI U 3aii1Ie00pa3HEbIE ,
XUIIHBIE, JACTOHOTHE U KUTOOOpa3HbIE, MAPHOKOIBITHBIE U HEMAPHOKOMBITHBIE, XOOOTHBIE, MPUMATHI. IKOJIOTUUECKUE
TPYNIbl MIEKOMUATAOMMNX. 3HAYCHUE MIICKONTUTAIOIIUX JJIs1 YETOBEKA.



JLp. cTpoeHue cKeneTa MIECKOMUTAOIINX.

PazButue xuBoTHOTO MUpa Ha 3emie. (84)

JlokazarenbCcTBa HBONIIOLUN )KUBOTHOTO Mupa. YueHnue Y. J[apsuna. Pa3Butue xuBoTHOr0o Mupa Ha 3emiie. COBpeMEHHbIN

MU JKHUBBIX OpraHu3MoB. bruocdepa.

Okckypeud "Ku3Hb NpupogHOro coodIecTBa BECHOM. "

DKckypcust «MHOrooOpas3ue )KUBOTHBIX B ipupoze. Oouranue B coobiecTBax. PaznooOpasue WICHUCTOHOTHX).

Dxckypcust «KuBoTHBIE POJHOTO Kpas, NTUilbl CapaToBCKOU 00JI1acT.

[ToBTOpeHune u 0006IIcHNE 1.

Ka.ﬂennapﬂo — TEMATHYCCKOC IVIAHUPOBAHMUE ¢ YKA3aHUEM KOJIHIECTBA 4aCOB, OTBOJAMMbBIX HA OCBOCHHE KaxKI0H

TEMbI

buonorus xxusotHeie 7 kiracc B.M Koncrantunos, B.I'. babenko, B.C. Kyumenko (2 gaca B Heenmo — 68 4acoB).

No
m./

Tema ypoxka

Jlara
MpoBe
JICHUS

TJIaH

Jlata
poBe
JICHUS

dhaxt

Kon-B
0
4acoB

OCHOBHBIE
HOHATHS

[loBTOpeHue

JlaboparopHbie
MPAKTHYECKHE
paboThI




OO1Me cBeIEHUs 0 MUPE KUBOTHBIX. 44 Moppomnorus, I1.1 Onomn.6 xi.; [Ipoekt o
300J10THS — HayKa O KUBOTHBIX. la aHaTOMUS, 1.1 DKOJIOT. )KHB.; | YKUBOTHBIX POJTHO
¢duznonorus, Kpas.
AMOpHoJIOTHS,
CUCTEMAaTHKa,
MaJICOHTOJIOT U,
Cpenpl )KM3HU U MeCTa OOUTaHUS reHETHKa, .53 6uonor.
KUBOTHBIX. B3aMOCBSI31 )KUBOTHBIX B lu 3o0reorpadus, OKJIL.; I1.5 DKOJIOT.
PUPOJE. ATOJIOTHSI. KUB.
XHUIITHUYECTBO,
Knaccudukamms ;kMBOTHBIX. lu napa3uTU3M, I1.44-41 skomor. CooOweHue o xu
OCHOBHBIE CHCTEMATUYECKHUE TPYIIITHI cUMOMO03, KUB. Pomroro kpast.
KUBOTHBIX. KOHKYPEHITHA, OxpaHe KUBOTHB,
KBapTUPAHCTRBO,
OHMOLIEHO3.
Kpatkast uctopus pa3BUTHS 300J0TUH. lu Knaccuduxanus, I[1.6,7 6uomnor.6
BxoaHoii KOHTPOIb. CUCTEMaTHYECKHe KJI.
(CamocTtosTenbHas pabora) TPYIIIIBI, IPSIMBIE U
KOCBEHHBIE
CrpoeHue Tesla KUBOTHBIX. 24 BO3/ICHCTBUSL.
Krnerka. Tkanu. la I1.26 Guoror. 6
ITo3BOHOYHEIE, KJI.
0€eCI03BOHOYHBIE.
OpraHbl ¥ CHCTEMBI OPTaHOB. la
O0001IeHNe 3HaHUM IO TEME
«CTpoeHue Tesa )KUBOTHOTOY. Kinerka, memOpaHna, I1.6 6uosor.7 kn. | HaGmonenue 3a
LIMTOIJIa3Ma, IBUKEHUEM aMEOD
ITonmapctso IIpocrenmue, uiu 44 BaKyOJb, 1O, COOOIIIEHUE O
OJIHOKJICTOUHBIC JKUBOTHBIC. XpOMOCOMa, I1.2 3Ko0JIOT. CapKOJIOBBIX.




10

11

12

13

14

Tun Capronossie u JKTyTHKOHOCLIBI.
Kinacc CapkonioBbie.

Kinacc XKryTukoHCUBI.

Tun uadyzopumn.

MHorooOpazue npoCcTeHImX.
O000nIeHNe 3HaHUM IO TEME
«ITommapctso IIpocrenmue, ninn
OOHOKIIETOYHBIEY

ITonmapcTBo MHOTOKJIETOYHBIE

JKUBOTHBIC. Tyn KHUITeUHOIOIOCTHERIC.

Tun KummeyHononocTHEIE.

Mopckue KuieyHonosI0CTHbIE.
O00011enue 110 TeMe «Tur
Kurieunomnossie) .

Tun [Inockue yepu, Kpymibie yepBu,

Kospuarelie 4epBu.
IIimockue uyepBu. benas mimanapus.

Pa3Hoo0pa3ue miockux yepBei:
COCQIBIIMKH U IICTIHH.

la

1

lua

lua

24

lua

lua

64

1

1

OpraHoOUbl, KJIET.
LIEHTP, TKAHU, KOCTH,
CYXOXKUIIUS, CBA3KH,
KpPOBb, HEUPOH.

[Ipocreiimue,
KOJIOHUAJIbHbIE
OpraHU3MBl,
JIO)KHOHOKKA, 1IACTA,
pa3apakKuMoOCTb,

bazansHoe Tenbpie,
KJIETOYHBIN POT,
XJIOPOILIACTHI,
KOJIOHUAJIbHbBIE
(bopMbI, TouepHUE

b opMBI.

DKToIia3Mma,
SHJIOILIa3Ma,
TPUXOIUCTBHI,
KOHBIOTaHITHS.

Jn3eHTrpuitHas
am€0a, MassIpus,
SPUTPOLIUTHL.

JlyueBas cummerpus,
JKTOJIEpMa,

OObmas
XapaKTEPUCTUKA
[Ipocrenmmux.

«B3aUMOCBSI3U
KUBOTHBIX B
npuponae» m.2.,7

I1.8

Coo01enue o
KT'YTUKOHOCIIaX.

JI.P. «Ctpoenue
uHpy30pun
Ty(henbkm».

YcnoxHeHue
CTPOCHMUS TIIIOCKY
YyepBen 1o
CpPaBHEHHUIO C
KUIIIEYHOIIOJIOCTE
MH.

Coo01enue o

BpeJIe




15

16

17

18

Tun kpyrsie yepBu. Kinacc Hemaronpbr.

Tun Konpuareie yepsu. Kiace
MHOTOIIETUHKOBBIE YEPBH.

Kitacc ManoueTnHKoBbI€ YEpBH.

O06001eHne 3HaHu 1O TeMe» TUTIBI:
[Imockue uepBu, Kpyrieie uepsy,
Kosnpuarelie yepBu.

Ty MoJLTIOCKH.
OO61mas xapakrepuctuka Tumna
Mosutrocku.

lua

lua

1

lua

4q

IHIOAEPMA,
Me30IIes,
perenepanus,
repMadpoIuT.

Kuznennas ¢opma,
THIPOUTHBIE, TIOJIHIL,
Memy3a.

JIByCTOpOHHSSI
CUMMETPHUS, KOXKHO —
MYCKYJIbHBIM MENIOK,
IIapEHXMUMAa, HEPBHBIE
y3JIbl, OpraHbI
OCsI3aHUs, MOJI0BAst
cucCTeMa, SIMIIEBO/I.

['unonepma,
KYTHKYJIa, HEPBHbIC
CTBOIJIBI,
Pa3iebHOIONOCTb,

CerMeHThI, 1IeJI0OM,
Me30/epma,
TUJIPOCKEJIET,
naparoiuu,

11.9,10,22
JKOJIOTUS
KUBOTHBIX.

napa3uTUYECKUMI
YEPBSIMU 37J0POBb
YeJI0BEKa U ¢/X
KUBOTHBIM, MEPH
npOo(PHUIAKTUKHY.

JL.p. Habmronenwue
3a MOBEJCHUEM
JIOXKJICBOTO YCPBS
ero MepeIBIKEHY
OTBETHI HA
pa3apaKMMOCTb.
JL.p. Ocobennoct
CTPOCHHUS YEpPBEU
00yCJIOBIICHHBIE
cpenoi OOMTaHuUS




19

20

21

22

23

24

25

26

Kiacc bproxoHOruu MoJuIrOCKH.

Knacc JIBycTBOpUaThie MOJLUTIOCKH.

Knacc ['010BOHOTHE MOJITFOCKH.
O0600menne 3HaHuK Mo Teme « Tur
Momntockn». Tekymuii KOHTPOJIb
(camocrosiTenbHas padora).

Tun YsieHucToHOTHE.
Kiacc_PakooOpasHsie.

Kiacc IlaykooOpasHbie.

Kiacc Hacexompbie.

Tunsr Ppa3BUTHA HACCKOMBIX.

1

lua

lu

Ta

lua

lua

1

XUTHUHOBBIE 3yOIIbI,
CTaTOLIMCTBHI.

I'mppacratnyeckuii
CKEJIET, HEMAaTO/bl,
rUIoJepMa,
KyTHKYJIa,
Pa3IeIbHOIIONOCTD.

CerMeHThlI,
BTOPUYHAS TIOJIOCTb,
Me30/iepMa,
napanoiuu.

AccemeTpuyHbIe,
nepaamMmyTp, MaHTHS,
TEpKa, Ka0pBhl.

MemkoBugHOE
TYJIOBHILIE, TEPKA
(pamyna).

buccyc, cudonsl,
JMYMHKA NapyCHUK.

I1.19

I1.20

JL.p. BHemnee
CTPOEHUE PAKOBU
MIPECHOBOAHBIX U
MOPCKHUX
MOJUTFOCKOB.

Coobmmenune
yqammxcs
«3HaueHue
MOJLTIOCKOB B
MPUPOJIE U KU3HY
YeJIOBEKaY.

JL.p. BHemnee
CTpOEHUE
HACEKOMBIX.




27

28

29

30

31

32

33

[Tuénpl U MypaBbU — OOIIIECTBEHHBIC
HacekoMble. [lone3Hble HaceKoMbIE.
OxpaHa HACEKOMBIX.

HacexoMble — BpeIUTENIN KYJIbTyPHBIX
pacTeHHi U TIePEHOCUNKH 3a00JIeBaHUI
YyeJl0BEKa.

O000111eH1e 3HaHM IO Teme « Tum

YJIeHNCTOHOT U .

Tun XopaoBwie. [lontnn becuepenHrpie.

JlannetHuk. O0mMe npu3HaKu
XOpAOBBIX JKUBOTHBIX.

Honrun Yepenusie. Hagkiacc PIObL.
[Tontun Yepenusie. O61mias

xapakrepuctuka. Haaknacc PoiObI.
OO11as xapakTepucTHKa.

BuyTpennee cTpoeHre KOCTHOM PHIOBI.

Oco0eHHOCTH Pa3MHOKEHUS PBIO.

la

1

lua

la

la

5q
lua

lua

1

1

PoroBeie uenrocTy,
STIOBUTBIE JKETIE3BI,
YEPHWIbHBIN MEIIIOK,
TuMoppu3M,
crepmaroQopsl.

KyTtukyina, naniups,
JUHBKa, OPIOIIIKO,
HOTOYEIIOCTH,
remonum®a, 3ei.
JKEJIe3bI, CTAaTOIUCTHI.

['onoBorpyns,
XeJIMLEPHI,
HOTOIITYTTAJTBITBI,
nay THHHBIE
OOpOIaBKH.

HeszamknyTas
KPOBEHOCHAs!
CHCTEMA,
MaJIBITUTUEBBIE
COCYIBI.

Henonnoe 1 nmoiHOE
MIPEBpAILCHUE.

OO0111eCTBEHHBIE
HAaCEKOMBIE,
WHCTHHKT.

CooOuienue o
IIOJIE3HBIX U
BPEIHBIX
HACEKOMBIX.

JL.p. BHemnee
CTPOEHHE PHIOHI I
0COOCHHOCTH
nepeIBIKEHUS
PBIOBIL.

JLp. BHyTpeHHuee
CTpPOEHHE TeTa
PBIOBL.




34

35

36

37

38

39

40

OCHOBHBIE CHCTEMaTHYECKHUE TPYTIITbI
pri0. Kitacc XpsmieBbie u KoctHbie
PBIOBIL.

[TpombiciioBbie peIOBI. X
palMOHAIBHOE HCIIOJIb30BaHUE U
oxpana. O0001IeHnEe 3HaHUI IO TeMe
«Hanxmacc Pe1ObI».

Kiacc 3eMHOBOAHBIE.

Mecrta oOuTaHUs U BHELIHEE CTPOEHUE
3eMHOBOIHBIX. BHYTpeHHEE CTpOEeHUE
3EMHOBO/IHBIX Ha MTPUMEPE JIATYIIKU.

CTpOCHI/Ie U KU3HCACATCIBbHOCTD
CUCTEM BHYTPCHHHUX OPraHoOB.

['0/10BOM ITUKIT )KU3HU 3EMHOBO/IHBIX.
[Tpoucxoxienne 3eMHOBOIHBIX.

MHoroo6pa3ue 3eMHOBOIHBIX.
O606menwue no Teme «Kiacc
3eMHOBOAHBIC, W AMbUOUNY.

Kunacc [IpecMbIKaromuecs, Uin
Penmwinu,

1

44
lu

1

lua

lua

4q

DHue(anur,
TN3EHTUPHUS,
Opro1HOM TU,
MaJsipusi, cuOupckas
A3Ba.

Xopna,
BTOPUYHOPOTHIE,
ocsA3aTeIbHbIC
KJIETKH, KaITAJLJISPBL.

BryTpennuii ckerer,
OOKOBas TUHMS,
HO3JIpH, IJ1a3a,
BHYTpPEHHEE YXO.

P&6pa, maBareabHbIN
y3bIpb, MOYEBOM
ITy3bIpb, [IOYKH,
MOYETOYHHK.

Kusopoxnenue,
MHUTpALUs, HEPECT.

OceTtpoBble,
Jlyuenepsie,
Koctucrrle,
Jlonacrenepsie,

I1.34

I1.39.

I1.38,39

CooOuienue o
MECTHBIX BHIaX
pHIO.

CooOmienue
«/lpeBHHE
3eMHOBOIHBIEY .

CooOmienue o
MHOT000pa3uu u
3HAYECHUU
3eMHOBO/THBIX.




41

42

43

44

45

46

Oco0eHHOCTH BHEILIHETO CTPOCHHUS U
CKeJleTa MpeCcMbIKaIIMuXcs (Ha
IpUMeEpE AIEPHULLBI).

Oco0eHHOCTH BHYTPEHHETO CTPOEHUS
Y J)KU3HENIEATENbHOCTU
IIPECMBIKAIOIIUXCS.

Mmuoroo0Opa3zue [IpecMbikarommxcs.

Pons [Ipecmbikarommuxcs. Oxpana.
Hpesuue [IpecMbikarommecs.
O06006menue 3HaHul 1o TeMe «Kiacc
[Ipecmbikaromuecs, uiu Pernrunum.

Knacc IITtune.
Oo6mas xapakTepuctuka kiacca. Cpena
obutanus. BHemniHee ctpoeHne NTHIl.

OnopHo — ABUTaTENbHAS CUCTEMA.
CKeNneT v MBIIIIIBI.

BHyTpeHHee CTpOCHUE IITHIL.

la

lua

la

6u

lua

la

1

JIBosikoABIIIIAIITHE,
Kucrenepsie.

PB10010BCTBO:
Ipy/A0BOE,
aKBapUyMHOE.

AmMdpudun,
XOJIOTHOKPOBHEIE,
PE30HATOPHI,
TUIaBaTeNbHAs
NEPEToHKa.

Kinoaka, 3putenpHblIi
aHaNIu3aTop.

CeMeHHUKH,
SUYHUKU, UKPUHKA,
TOJIOBACTHK.

becxBocThie,
XBOCTaThle, OE3HOTH,
pereHepanusi.

Pentunun, porosas
Yelrys ¥ MUATKY,
MBIIIEIIOK.

[TpruuHbI
MHOT000pa3us
MIPECMBIKAOLIUXC
Y TIOSIBIIEHUE OO
CJIOKHBIX
MIPU3HAKOB
OpraHu3aluu y
KPOKOJIUJIOB.
[Lman crarpu
«3Beporo00HbIE
MIPECMBIKAIOIITHEC

JL.p. BHemnee
CTPOEHUE MTHULIBL.
CrpoeHue nepber

JLp. Crpoenun
CKeJleTa MTHUIIBIL.




47

48

49

50

51

52

53

PasmHOXkEHME U pa3BUTHUE TITULL.
T'onoBoM xn3HeHHEBIN UK. Ce30HHBIE
SIBJICHUS B ’KU3HU NTHIIL.

MHuoroo0Opa3ue nruil.
CucreMaTu4ecKue U SKOJIOTHIECKUE
TPYIIBI ITHII.

3HaueHue v oxpana ntul. O6o0I1IeHNe
3HaHuU 1o TeMe «Kitacc mrumy.
Texymuii KOHTPOJIb (CaMOCTOSITETbHAS
pabota)

Knacc MuekonuTaroume, uiu 3Bepu.
O6mas xapakTepuctuka. Buemninee

CTpOCHHUC. Cpem,l KHU3HHU U MCCTa
oOuTaHus MIJICKOITUTArOIInX.

BuyTtpennee crpoenue
MJtekonuTaronux. OmnopHo —
JBUTATENIbHAS CHUCTEMA.

BuyTtpennee crpoenue
MJICKOIIUTAOIIUX.

lua

lua

104

lua

1

1

SAnoBuThI 3y0,
TEPMOJIOKATOP.

[Ipo3paunsie
POTOBBIE BEKHU,
KOCTHBIWA MaHIUPb.

Msicuctele ryosl,
TEMEHHBIE I71a3a,
JPEBHUE PETITUITUH.

KiroB, HagKII0BEE,
nepbsi, KOMYMKOBAs
Kenesa, Myx,
CTEp>KEHb, OUUH,

oraxaio, 00pO/IaBKH,

KPIOUOUKH.

ITHeBMaTHYHOCTD
KOCTEH, BO3TyLIIHbIE
MOJIOCTH, IICBKa,
MPSKKA, KWIb.

I'pyauna, nnvuHHbBIE
CYXOXKUJIHS, 300,

11.22,41,42
OKOJIOT UL
JKHUBOTHBIX

I1. 5,35,36
9KOJIOTHS

ZKHNBOTHBbIX.

JLp. ctpoeHune
CKeJleTa
MJIEKOTTUTAFOIIINX




54

55

56

57

58

59

60

PasmHOXeHUE u pazBuTue
MJIEKOITUTAIOIMX. | 0JI0BOM
JKU3HEHHEBINA [TUKIT.

[Tpoucxoxnenue u MHOrooOpasue
MJIEKOTIUTAIOIINX.

Briciiue, unu miarneHTapHbie, 3BEpH.
OTpsiibl: HACEKOMOSITHBIE,
PYKOKPBLIBIE, TPBI3YHBI,
3aiilie00pa3HbIe, XUIITHUKH.

Otpsinel: Jlactonorue, KutoobpasHele,
[TapHokonbITHBIE, HEMapHOKONBITHBIE,

X00OTHEIE.

Otpsin [Ipumarsl.

DKOJOTUYECKUE TPYIIIIbI
MJICKOTTUTAFOTIIHX.

3HaUYEeHUE MIIEKOITUTAOIINX.
O0001IeHNE IO TEME
«MnekonuTaronme, Wid 3Bepuy».

PasButHe )KUBOTHOTO MHUpaA HA 3eMIJIE.

1

lua

lua

1

lua

lua

8u

1

Iorajik, BO31ylrHbIC
MCIIIKH.

VYcnoBHbIE peduieKchl,
AKCTPAIOJSAIHSA,
xaJasbl, SIUIEeBOM 3Y0,
3apOJIbIIIEBBIN TUCK,
000JI0YKH, MUTPALTHH.

JKOJIOTHYECKHUE
TPYMNIIbI, OXOTHUYBE —
MIPOMBICIIOBBIE.

[Tonymapus, kopa,
CKJIaJIKH, U3BUIINHBI,
nuadparma, pyoert,
CeTKa, KHIKKA,
CBIYYT.

[ImanenTa, napHsie
CEMCHHUKH,
SIMYHUKH.

JInHbKa, crisiuka,
3MMOBKa,
YHUCJIECHHOCTb.

[llepcTs, pora,
KOIIbITA, KOI'TH,




61 | Jloka3zarenbcTBa IBOJIFOLUN )KUBOTHOTO HOTI'TH, AJIbBEOJISIPHBIC Odopmienue
MHpA. lua 3yOBl. DKCKYPCHHU.
62 | OcHOBHBIE 3Talbl Pa3BUTHUSA JKUBOTHOTO
MHpA. 4 Odopmienue
HKCKYPCHH.
63 KutoBsbliii yc,
VYyuenue Y. J[apBuna 06 3Bomo1MN lu LEIUJIBHBIN amlapar,
YKMBOTHOT'O MUpa Ha 3eMJI€. ’KBadkKa, X00O0T.
O00011eH1E, CUCTEMATH3aLUI U
KOHTPOJIb 3HAHUU 110 pa3iery Cknaaku, U3BUIIMHBI,
64 | «KuBoTHBIEY. MHUMMUKQ,
HTOroBbIli KOHTPOJIb 3HAHUM. xkecTeiCpena
KonTposnbHas pabdora. 24 obuTaHus,
aJlalTUBHbBIC YEPTHI.
Dkckypcust «MHorooopasue
65 | KUBOTHBIX B ipupoze. OburaHue B [Taneo3ou, kKanHO30M,
coobmiectBax. PaznooOpaszue lu ABOJIFOLIAS,
YJIIECHUCTOHOTUX). JI0Ka3aTesibCTBa
HBOJIFOLIUAH.
Dkckypcust « KuBoTHBIE POJTHOTO Kpasl,
ntuibl CapatoBCKON 00aCTh». DBOJIIOIIMOHHBIE
TEOPUHU.
Ipuiaoxenue
Ne Tema ypoka | NpUYnHbI cnocob
ypoka KOPPEKTUPOBKM KOPPEKTUPOBKMN




«CormacoBaHo» «YTBEpKaaI0»
«CormacoBaHo» 3am. pyKOBOJIUTEIIS Jupexrop
PyxoBogutens HIMO o YBP MOV CONI Nel MOY COII Nel
r. Kpacublii Kyt r. Kpacublii Kyt
[Tmmkosa JI. A. Mansuesa E.H.

ITpotokon Ne 1
oT «30 .08 . 2022

Mensaukosa H. B.
«31 » aBrycra 2022

ITpukaz Ne 107
or 1. 09.2022

PABOYASA [TPOI'PAMMA TIEJATOI'A

ITomoBukoBoii Haramsn AHATOJILEBHBI
YUUTEII IEPBOM KaTErOpUH
MOY COI Nel
r. Kpacnsriit Kyt




10 OMOJIOTUH
6 0 Kiacc

Paccmotpeno Ha 3acenanuu
Ilenqarormnueckoro coBera
[TpoTtokom Ne 1
or «31 » aBrycra 2022 r
2022-2023 yueOHbIi ro]1

Ilnanupyemble npeaMeTHbIe Pe3yJbTaThl 0cBoeHUs yueOHoro npeamera BUOJIOI' S pacrenus
LIpedmemnvivu pe3yiomamany n3ydeHus npeamera «bruonorusy sBIsOTCS ClIeayONe YMEHUS:
- ONPENENSTh POJb PACTEHUI B MPUPOJIE U )KU3HH YEIOBEKA;
- 00BSICHATB POJIb PACTEHUI B KPyTOBOPOTE BEILIECTB;
- IPUBOJUTH MPUMEPHI IPUCITOCOOIEHUN PACTUTENBHBIX OPTaHU3MOB K Cpezie 0OMTaHUs U OOBSICHATH UX 3HAUEHUE;
- HaXOJUTh YEPThI, CBUICTEIbCTBYIONINE 00 YCIOKHEHUH Pa3IMYHbIX OTIENIOB PACTEHUM, 1aBaTh UM OObSICHEHMS;
- IEPEYUCIIATh OTIMYUTEIIBHBIE CBOMCTBA PACTEHMI;
- pa3auy4aTh OCHOBHBIE IPYIIIBI PACTEHUN;
- OIIPENENSITh OCHOBHBIE OPraHOU bl PACTUTENBHOMN KJIETKH, OPraHOB PACTEHHUI;
- OOBSICHATH CTPOCHUE U KU3HENIEATEIbHOCTh PA3JIMYHBIX TPYII PAaCTEHUIA;
- IOHUMATh CMBICIT OMOJIOIMYECKUX TEPMUHOB;
- XapaKTepu30BaTh METObI OMOJIOrHUecKol HaykH (HaOmofeHne, CpaBHEHUE, SKCIIEPUMEHT, U3MEPEHHE) U UX POJIb B TO3HAHUU KUBOW IPUPO/IBI,
- IPOBOAUTH OHOJOTUYECKUE ONBITHI, IKCIEPUMEHTHI, OOBSCHATH UX PE3YNIbTaThl; MOJIb30BAThCA YBEIWUYUTEIbHBIMU INpUOOpaMU U UMETh
2JIEMEHTAPHbBIE HABBIKU IIPUTOTOBJICHUS U U3yUYEHUS NIPENaparos;
- MCTI0JIb30BaHMUs 3HaHUS OMOJIOTUH NPU COOJIOACHUN TPABUII TOBCEIHEBHOM T'MTHEHBI;
- pa3nuyarh Che0OHbIE U S10BUTHIE pacTeHus: CapaToBCKoil obnacTu.
[To okoHuaHUIO 6 KJ1acca o0y4aroIMICs MOYyYUT BO3ZMOXKHOCTh HAYUUThCS:
* coOMoAaTh NpaBuiia padoThl B KaOMHETe OMOIOTUH, ¢ OMOJIOTMYECKUMU MPUOOPaMU U HHCTPYMEHTAMU;
* HCII0JIb30BaTh MPUEMBI PabOTHI C ONPEEIUTENIMU PACTEHUI; BBIPAIIMBAHUS U Pa3MHOXKEHHUS KYJIbTYPHBIX PAaCTEHU;
* BBIIEJIATH ACTETUYECKHUE JOCTOMHCTBA OOBEKTOB KUBOW MPUPOJIBL;
* 0CO3HAHHO COOIOIaTh OCHOBHBIE IPUHIIMIIBI U [TPaBUJIa OTHOIIECHHUS K KUBOU MPUPOJIE;
* OPMEHTHUPOBATHCS B CUCTEME MOPAJIbHBIX HOPM M LIEHHOCTEH MO OTHOIIEHUIO K 0OBEKTaM >KUBOW MpHUPOAb! (IPU3HAHHE BBHICOKOW LIEHHOCTH
YKU3HU BO BCEX €€ MPOSBIEHUAX, IKOJIOTMUECKOE CO3HAHNE, IMOLIMOHAIbHO-1IEHHOCTHOE OTHOIIIEHHE K 00BEKTaM >KMBON IPUPObI);
* HaxXoAMTh HMH(QOpPMAIMIO O PACTEHUAX M JKUBOTHBIX B HAy4HO-IIOMYJSPHOM JHMTEparype, OMOJIOTMYECKHX CIIOBApSX U CIPaBOYHUKAX,
aHAJIM3UPOBATh, OLICHUBATH €€ U IEPEBOAUTH U3 OHON (OPMBI B APYTYIO;



‘BI>I6I/IpaTI) [CJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX IICP'ICTBI/ISIX 1 NIOCTYIIKax 10 OTHOICHUIO K JKUBOU nmpuponac.
Conep:xkanue Kypca 6mosi0rum B 6 kiacce

Kypc O6monorun B 6 knacce «Pactenusi. bakrepuu. ['puOsl. JlnmaitHukm» UMeeT KOMIUIEKCHBIA XapakTep, TaK KaK BKIFOYAaeT OCHOBBI
pasIMYHbIX OMOJIOTMYECKMX HAyK O pacTeHHMAX: MOp(QOJIOrMM, aHAaTOMUH, (U3UOJOTMH, HKOJIOTHUH, (UTOLEHOIOTUH, MHKPOOUOIOTHH,
pactenueBozacTBa. ConepaHue u CTPYKTypa 3TOTO Kypca 00eCTeurnBaloT BHIIOJTHEHNE TPEOOBaHUN K YPOBHIO OATOTOBKH HIKOJIEHUKA, Pa3BUTHE
TBOPYECKUX YMEHUI, HAyYHOr0 MUPOBO33pPEHHMSI, T'YMAHHOCTH, 3KOJIOTHUECKON KYJIBTYpBbI, & TAK)KE IPUBUTHE CAMOCTOATEIIbHOCTH, TPYIOIIO0MS U
3a00TJIMBOTO OTHOMICHUS K mpupozae. llocienoBaTenbHOCTE TeM OOYyCIIOBJICHA JIOTUKOW pAa3BUTHS OCHOBHBIX OHOJOTMYECKUX MOHATHH,
paccMOTpeHHeM OHMOJIOTMYECKHX SBJICHHUN OT KIETOYHOIO YpPOBHS CTPOEHHS PACTEHUM K HAJOpPraHU3MEHHOMY - OMOIreOLIEHOTHYECKOMY MU
crocoOcTBYeT (POPMHUPOBAHUIO SBOJIOLMOHHOTO M HKOJIOTHYECKOTO MBIIIJICHUS, OPUEHTHPYET Ha IMOHMMAaHWE B3aUMOCBS3EW B IpUpPOIE Kak
OCHOBBI )KH3HEIEATENBHOCTH )KUBBIX CUCTEM, POJIN YEJIOBEKA B 3TUX MPOLeCCax.

ConepxaHue Kypca HampaBlIeHO Ha OOECI€YeHHE SMOLMOHAIBHO-IIEHHOCTHOTO TOHMUMAHUSI BBICOKOM 3HAYMMOCTH KH3HH, IIEHHOCTH
3HAHUM O CBOEOOpa3uy LAPCTB pacTeHUH, OakTepuil U rpubOB B cUcTeMe OMOIOIMYeCKUX 3HaHWH, Ha (POpMUpPOBaHME HAYYHOH KapTHHBI MMpa,
NOHUMaHHUA OMOJOTMYECKOTO Pa3sHOOOpas3wst B MPHUPOJEC KaK pe3yJbraTa ABOJIONMHA M KaK OCHOBBI €€ YCTOHYMBOTO pPa3BHTHS, a TAaKKE Ha
(bopMHUpOBaHUE CIIOCOOHOCTH UCIOIb30BaTh IPUOOPETEHHBIE 3HAHUSI B IPAKTUYECKOMN eI TETbHOCTH.

Hayka o pactenusix — 6oranuka (4 4)

[IpaBuna pabGoTel B KaOMHETE OWONOTHH, TEXHUKA OE30MACHOCTH NpU padoTe ¢ OMONIOTMYECKMMU OOBEKTaMHU U JabOpaTOpHBIM
000pyIOBaHUEM.

Pacrenus kak cocraBHas 4acTb JKMBOM IPHUPOJbL. 3HAUEHUE PACTEHUM B MPUPOAE U KU3HU YejoBeKa. boTaHuka — Hayka O pacTEHUsIX.
Bhemnee ctpoenue pacrenuil. JKuzHeHHble (HOpPMBI U MPOAOIKUTEIBHOCTh XKU3HU pacTeHUi. KileTka — ocHOBHas eauHuna xusoro. Ctpoenue
pactuTenbHONM KiIeTKU. llpomecchl >KM3HEAEATENIbHOCTH PACTUTENBHOW KIEeTKU. JleneHune kineTok. TkaHW W uX (QYHKIUH B PACTUTEIHHOM
OpraHusme.

IDKeKypcus

«Pa3HO00pa3ue pacTeHH, MPOU3PACTAIONINX B OKPECTHOCTX MIKOJIbI. OCEHHUE SBJICHUS B )KU3HU PACTCHUIN.

Opransbi pactenuii (9 4)

Cewms. [Tonstue o cemernn. MHorooopasue cemsiH. CTpoeHUE CEMSH OTHOOIBHBIX U ABYIOJIBHBIX PACTCHHM.

ITpouecchl xu3HeAeITENbHOCTH ceMsH. [[pixanue cemsH. [lokoi cemsH. [loHsATHE O KU3HECTIOCOOHOCTH CEMSH. YCIIOBUS IPOPACTAHUS
CEMsH.

Kopenb. Cs3p pactenuit ¢ mouBoil. KopHeBeie cuctemsl pacteHuid. Bunmbl kopHeil. OOpa3zoBaHue KOpHEBBIX cucTeM. Pereneparus
KOpHeW. BHermmHee W BHyTpeHHEE CTPOCHHE KOpPHS B CBS3M C BBINOJHAEMBIMH MM QYHKIUAMH. Poct kopHs. BumowsmeHeHus KOpHEH.
DkoJjoruyeckue (PakTophl, ONPEaEIIIONINe POCT KOPHEH pacTeHui

[ToGer. PazpuTre mobera u3 3apo/bInieBoii moyeuku ceMeHu. CTpoeHue movku. PasHooOpas3ue moyexk.



Jlmecr — opraH BeICIIMX pacTeHuil. BHemHee crtpoeHme ismcta. Pa3znooOpasue mucTbeB. JIMCTbS TPOCTBIE W CIIOXKHEIE.
Jlucropacnonoxkenue. JKunkoBaHue IUCTheB. BHyTpeHHee cTpoeHne M (PyHKUIMH JHCTheB. BumomsmeHeHus nucTheB. lcmapeHue BOJbI
aucThsiMU. Ponb mucTonana B dKU3HU PACTEHUI.

Crebenb — oceBast yactb nodera. Paznoo6pasue noderos. Bersnenue noderos. BuyTpennee ctpoenue credins. Poct cTebmns B iuHy U B
tonmuHy. IlepenBmxenne BemecTB 1o credmo. OTIoKeHne OpraHNYecKUX BEIeCTB B 3amac. BumonsMeHneHust moOeroB: KOpHEBHUIIE, KITyOeHb,
JYKOBUIIA; X OMOJIOTHYECKOE U XO3SMCTBEHHOE 3HAUCHUE.

[[BeTok. OGpa3oBanue mI0J0B U ceMsH. L{BeTenue kak Ononorunueckoe sineHue. Crpoenne nperka. OmHOMONBIE U 000ENOIbIE IIBETKH.
PaznooOpasue 1BeTkoB. ComBeTHs, UX MHOr0ooOpa3ue 1 OMoIornyecKkoe 3HaYeHUe.

OnbUleHHE y IBETKOBBIX pacTeHU. TUIBI ONBUICHUS: MepeKpecTHoe, camoonbuieHne. [Ipucnocobiaenns pacTeHUi K CaMOOIBUICHUIO U
NEPEKPECTHOMY OINBUICHUIO. 3HAYEHHUE ONBUICHUS B IPUPOJIE U CEITBCKOM X03511cTBE. VICKyCCTBEHHOE OIBUICHHE.

O0pazoBanue 110008 u cemsiH. THIIBI TIOM0B. 3HAYEHUE TIOOB.

Jlabopamopnuie pabomul
«Ctpoenue cemeHu (hacomm»
«CTpoeHHe BETETaTUBHBIX U TCHEPATUBHBIX TOYCK)
«BHemHee cTpoeHue IMCTHEBY
«BHenHee cTpoeHue KOPHEBUINA, KITYOHS U TYKOBHUIIBDY
«/3yueHne CTpOCHUs COLBETUI»

OcHOBHBIE MPOLECCHI KU3HEAEATEIbHOCTH pacTeHui (6 1)

MunepaibHOE MUTAHUE PACTCHUH U 3HaYeHUE BONBL. [IoTpeOHOCTh pacTeHMiI B MUHEPAIbHBIX BEIIECTBAaX. YaoOpeHue moys. Boga kak
yCIJIOBHE TIOYBEHHOTO MUTaHUs pacTeHuid. [lepenBuxenne BeiecTs Mo cTediro.

®dorocunTte3. OOpa3zoBaHUe OPraHNYECKUX BEIICCTB B JINCTHAX. [[pIXaHue pacTCHHUIA.

Pasmuoxxenue pacrtenuii. OCOOEHHOCTH pa3MHOXXEHHS pacTeHUi. OII0OTBOPEHHE Y IIBETKOBBIX pacTeHU. Pa3MHOXeHHE pacTeHHI
YepeHKaMH — CTEOJIEBBIMH, JIMCTOBBIMU, KOPHEBBIMU. Pa3MHOXKEHWE pPACTEHUH YKOPCHSIOMMUMUCA W BUJIOW3MEHEHHBIMH TIOOETaMHU.
PazMHOXkeHue pacTeHuil nmpuBUBKOW. [IprMeHeHHE BEreTaTUBHOTO Pa3MHOXKEHHUS B CEIIBCKOM XO3SMCTBE M JIEKOPATHUBHOM PACTEHUEBOJICTBE.
buonoruueckoe 3HaueHNE CEMEHHOTO Pa3MHOKEHUS pPaCTEHUM.

Poct pacrenuii. PoctoBbie ABMKEHUST — Tponu3Mbl. Pa3Butre pacteHuid. Ce30HHbIE U3MEHEHUS B )KU3HU PACTEHUN.

LIpaxmuueckue pabombi
«YepeHKOBaHNE KOMHATHBIX PAaCTCHUN»
«Pa3MHOXXEHHE pacTeHU KOPHEBUIIIAMU, KITYOHSIMHU, JTYKOBULIAMID)

MHoroo0pa3ue u pa3BuTHE PacTUTEJBbHOT0 Mupa (9 4)
[TonsTHE O cUcTeMaTuKe Kak paszene Hayku 6uosnoruu. OCHOBHbIE CUCTEMaTUYECKUE KaTETOPHU: LAPCTB, OT/IEN, KIacc, CEMEHCTBO, PO/,
BUJ. MexxnyHapoaHble Ha3BaHUs pacTeHui. [{apcTBO pacTeHuid.



Husmme pacrenuns. Bomopocnm: 3enenbie, Oypwle, KpacHble. Cpensl oOutanus Bomopocieil. buomormueckne ocoOGeHHOCTH
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX BOAOPOCIEN B CPABHEHHM C MPEACTABUTEISIMU JIPYTUX pacTeHUil. [IpecHOBOIHbBIE U MOPCKHE BOIOPOCIH
KaK IMPOAYLEHTHI KUCIOPOJa U OPraHN4YEeCKUX BellecTB. PasMHOeHNe Bogopocieil. 3HaueHue BOAOPOCie B MPUPOAE U KU3HU YETIOBEKa.

Beicmime cnopoBble pacTeHHUs.

Mxu. buonornueckue 0coOEHHOCTH MXOB, CTPOGHHE M Pa3MHOKEHHME Ha NMpHMepe KyKymIknHa JibHa (charryma). Ponb cdarnyma B
oOpa3zoBanuu Topda. Mcnonp3zoBanue Topha B IPOMBIIUIEHHOCTH U CETTLCKOM XO3SHCTBE.

[TanmopoTHuKkH, XBoIH, MayHbl. Cpena oOuTaHus, 0COOCHHOCTH CTPOSHUS B pa3MHOKeHHs. OXpaHa TIayHOB.

Beicmime ceMeHHbIE pacTeHHUs.

lonocemennbie pactenus. OOmas XapaKTEpPHUCTHKAa TOJNOCEMEHHBIX pacTeHWi. Pa3MHOXKEHHE TOl0CcCeMeHHbIX. MHoroobpasue
TOJIOCEMEHHBIX, UX OXpaHa. 3HAUEHHUE FOJIOCEMEHHBIX B PUPOJE U B XO3AMCTBEHHOU 1€ATEIbHOCTH YEJIOBEKa.

[ToxpeITocemennbie pacteHust. O01as XapakTepUCTHKA MOKPHITOCEMEHHBIX PACTEHUH.

Pacnpoctpanenue nokpsitoceMeHHbIX. Kitaccugukanus moKpbITOCEMEHHBIX.

Knacc JIBynonbHBIX pacTeHHd. buomorndeckue OCOOCHHOCTH IBYIOJBHBIX. XapaKTepUCTHKa cemeicTB: Po3ouBeTHbIX, BoOGOBBIX
(MotbubkoBbIX ), KamycTHbix (KpecromnBetnbix), IlacienoBsix, AcTpoBbiX (CII0KHOIIBETHBIX ).

Knacc OnHonmonbHbIX pacTteHuil. OOmias XxapakTepUCTHKa Kiacca. XapakTepucThka ceMmeicTB: JIunelHbiX, JIykoBbIX, 371aKOBBIX
(MsatnukoBbIX). OTIHYUTENbHBIE TPU3HAKN PACTCHUM JaHHBIX CEMEUCTB, UX OMOJIOTHYECKHUE OCOOCHHOCTHU U 3HAYCHHE.

HcTopudeckoe pa3BUTHE PACTUTEIBHOTO MHpa. JTambl SBONIONHMHM pacTeHWid. Bbeixon pacrenuit Ha cymry. [lpucrnocoOneHHOCTH
['ocroncTBO MOKPHITOCEMEHHBIX KaK PE3yJIbTaT UX MPUCTOCOOIEHHOCTH K YCIOBUSAM CPEJIBL.

PazHooOpa3ue u MpoucxokaeHne KylIbTypHBIX pacTeHui. JlukopacTymiue, KylbTypHbIE U COpHbIE pacTeHHs. LIeHTpbl mpoucxoxaeHus
KYJIETYPHBIX PaCTCHUM.

Jlabopamopuwie padbomut
«/3yueHue BHEILIHETO CTPOEHHUS MXOB)

IIpuponnsie coodmecrsa (3 4)

[TonsiTHe 0 npupogHOM coob1ecTBe (OMOoreoneHo3 1 skocuctema). CTpykTypa NpHUpOJHOrO COOOIECTRa.

CoBMecTHast JKM3Hb pacTeHU OakTepuil, rpuOOB M JUINAHHUKOB B JIeCy WIM APYroM (QurouneHo3e. THIbl B3aMMOOTHOLICHUN
OpPraHu3MOB B OMOIeOLeHO3aX.

CMmeHa npupoIHBIX COOOIIECTB U e€ MpUUUHBL. Pa3HooOpas3re mpupoaHbIX COOOIIECTB.

IKCcKypcus

«B3auMOOTHOIIIEHHUS OPraHU3MOB B PACTUTEIIEHOM COOOIIECTBE)

Yu4eGHO-TeMaTHUYECKOE IIIIAHHPOBAHNE

Ne Monyas (riaBa) KosnuecTBO yacoB

1. Hayka o pacTeHusix - 00oTaHHKa 4




2. Opransl pacTeHui 9
3. OCHOBHBIE TPOIIECCHI KUZHEAEATEILHOCTH PACTEHUN 6
4. MHoroob6pasue u pa3BUTHE PaCTUTEIBLHOIO MUpa 9
5. [Tpupoansie coobmiecTBa 3
6. HroroBoe noBTopeHune 4
M TOrOBBIN KOHTPOIH
Hroro 35

KoHTpoJb ypoBHSI 3HAHUIA.

JList OTCIIeKMBAHUS TMHAMUKH PE3YTBTaTUBHOCTH yYAITUXCS IPUMEHSIOTCS Pa3iIndHbie (POPMBI KOHTPOJIS:

- 1abopaTopHbIe pabOTHI

- IOITOTOBKA COOOIICHMIA

- IPAKTUYECKHE PabOTHI

- BBITIOJTHEHHUE MTPOCKTOB

-T€CTOBBIl KOHTPOJIb

HToroBas oIieHKa pe3yabTaTOB OCBOSHUS OCHOBHOM 00pa30BaTelbHOM MPOTrpaMMbl OCHOBHOTO OOIIIEro 00pa30BaHus OMPEACISETCS IO
pe3yJibTaTtaM MpOMEXXYyTOUYHOW M UTOTOBOM arTtecTanuu oOydaromuxcs. [I[poMexxyTouHast aTTecTaius OCyImecTBISETCS B X0J€ COBMECTHOM
OIICHOYHOM JIeATEIPHOCTH TIEIaroroB U 00YJAIOIIUXCS, T. €. SBISETCS BHYTPEHHEH olleHKoW. MToroBas arrecraius XxapakTepusyeT YPOBEeHb
JOCTH)KEHUS MIPEIMETHBIX U METANPEJIMETHBIX PE3YJIETaTOB OCBOCHUS IIPOTPaMMBI, HEOOXOMMBIX ISl TIPOJOIDKeHHsT oOpa3oBanus. [Tpu aTom
00s13aTEIBbHBIMU COCTABIISIONIUME CHCTEMbI HAKOTIIEHHOM OIICHKU SIBJISIFOTCSI MATEPHAITBI:
TEMaTUYECKHUX M UTOTOBBIX MTPOBEPOUHBIX padoT;
TBOPUYECKHUX padOT, BKJIIOYAsl yueOHBIC UCCIEAOBAHUS U YUSOHBIC POCKTHI.

Cucrema OLEHKH NpPEIyCMAaTPUBACT YPOBHEBBIM MOAXOJ K COACPKAHUIO OLEHKH W WHCTPYMEHTAPUIO ISl OLIEHKH JIOCTYIKEHUS
TUTAHUPYEMBIX PE3YJIBTaTOB, a TAKXKE K MPEICTABICHUIO M HHTEPIPETAIIMH PE3yIbTaTOB U3MepeHuid. OHUM M3 MPOSBICHUI YPOBHEBOTO ITOIX01
SIBIIIETCS OIICHKA WMHAMBHIYaJIbHBIX 00pa30BaTEeNbHBIX JOCTIKEHUI HAa OCHOBE «METOA CIIOKEHUS», MPU KOTOPOM (PUKCUPYETCS JTOCTHUKECHUE
YPOBHsI, HEOOXOAMMOTO JUIS YCTIICITHOTO MPOIODKEHHSI 00pa30BaHUs U PEAbHO JOCTHTAeMOT0 OOJNBITMHCTBOM YYaIllUXCs, M €r0 MPEBhIIICHHE,
YTO MO3BOJISIET BHICTPAWBaTh WHAMBUAYAIbHBIE TPACKTOPUU JIBHKEHHS C YYETOM 30HBI OIFDKANIIETro pa3BUTHUS, (DOPMUPOBATH MONOKUTEIHHYIO
yUeOHYIO ¥ COIMAIbHYIO0 MOTHBAIIHIO.

Jlyist onvicaHusl TOCTHKEHUH O0yYaroIIMXCsl YCTaHABIUBAIOTCS CIEAYIONINE YPOBHU:



HU3KUW yPOBEHb JIOCTHIKEHUH, OLIEHKA «HEYOBJICTBOPUTEIHHOY» (OTMETKA «2»);

0a30BbIll YPOBEHB JOCTHXKCHHM, OIIEHKA «YIOBIETBOPUTEIBHO» (OTMETKA «3», OTMETKA «3aUTECHOY);

MOBBIIICHHBIN YPOBEHb TOCTHKEHUH, OIIEHKA «XOPOII0» (OTMETKA «4»);

BBICOKHW YPOBEHb JIOCTHIKEHUH, OIIEHKA «OTIIMYHO» (OTMETKA «5»).

OrnucaHHbIN BBIIIE TOAXO]I TPUMEHSETCS B XOJI€ PA3IMUHBIX MPOLEAYP OLICHUBAHUS: TEKYIIETO, MPOMEKYTOUHOTO U UTOTOBOTO.

Ili1anupyemMble pe3y/abTaThl H3Yy4YeHUsI Kypca O0MOJI0ruu

CucreMa MIaHUPYEMBIX PE3yIbTATOB: JIMYHOCTHBIX, METANPEIMETHBIX M MPEAMETHBIX B COOTBETCTBUU C TPEOOBaHUSMHU CTaHAApTa
MPEICTABISICT KOMIUIEKC B3aMMOCBS3aHHBIX YYeOHO-TIO3HABATENBHBIX W YYEOHO-TPAKTHYECKUX 3aJ1ad, BBHITIOJTHEHHE KOTOPBIX TpedyeT ot
00y4aronIuxcsi OBIaJACHNUS CUCTEMON yueOHBIX IeHCTBUN U OMOPHBIM Y4eOHBIM MaTepUAJIOM.

Ilo oxonuanuro 6 Knacca odyuarowuiica HayUuUmca:

* XapaKTepu30BaTb OCOOEHHOCTH CTPOCHUSI U TPOILIECCOB IKUZHENEATEIHHOCTU OHOJOTUYECKHX OOBEKTOB (KJIETOK, OpPraHU3MOB), HX
MPAKTHYECKYIO0 3HAYMMOCTb;

* IPUMEHSTH METOBI OMOJIOTUYECKON HAYKH TSI U3yYCHHUsS KICTOK M OPraHNU3MOB: IMPOBOJAUTH HAOTIONEHUS 32 KUBBIMH OPTaHH3MAaMH, CTABUTH
HECJIOKHbIE OMOJIOTUYECKHUE HKCIIEPUMEHTHI U OOBSICHATH X PE3yNIbTaThl, OMUCHIBATh OMOIOTHYeCKHE 00BEKTHI U MPOIIECCHI;

* KCTOJIb30BaTh COCTABJISIONINE HCCIIEOBATEIbCKON U MPOEKTHON JEATEIbHOCTH 10 U3YUEHUIO KUBBIX OPraHU3MOB (ITPUBOUTH JOKA3aTEIbCTRA,
KJIaCCU(UIIMPOBATh, CPABHUBATD, BHISIBIATH B3aUMOCBSI3H);

* OpPUCHTHPOBATHCS B CHCTEME IO3HABATCIBHBIX IICHHOCTEH: OIICHMBATh WH(OPMAIUIO O JKHUBBIX OPraHM3MaxX, MOJYyYaeMYyH U3 Pas3HbBIX
MCTOYHUKOB; TIOCIIEACTBHUS IEATEIBHOCTH YEJIOBEKa B MPUPOJIE.

Ilo oxonuanuro 6 Knacca o0yuaOWUIICA ROJAYUUM 603MOHCHOCHIL HAYUUMbBCA:

* coOnronaTh MpaBmiIa paboTh B KaOWHETEe OMOIOTHH, ¢ OMOIOTHYECKUMHU TPUOOPAMU M HHCTPYMEHTaMH;

* MCTOJIB30BATh MPUEMBI pabOTHI C OTIPENCTUTEISIMU PACTEHUH; BHIPAIIIMBAHUS M PAa3MHOKEHHS KyJIBTYPHBIX PACTCHUIA;

* BBIJICNIATh 3CTETUYECKHUE JIOCTOMHCTBA OOBEKTOB KUBOW MPUPOJIBI;

* OCO3HAHHO COOJIIOIaTh OCHOBHBIC MPUHIIHITEI U TIPABHUJIa OTHOIICHHS K )KUBOW TIPUPOAE;

* OPUEHTUPOBATHCSI B CUCTEME MOPAIHHBIX HOPM U IIEHHOCTEH MO OTHOIICHHIO K OOBEKTaM KHUBOUW MPUPOB! (MPU3HAHUE BHICOKOW IIEHHOCTHU
KHM3HU BO BCEX €€ MPOSBICHUAX, IKOJIOTNIECKOE CO3HAHNE, YMOIIMOHAIBHO-IEHHOCTHOE OTHOIIECHHE K 00BEKTaM >KUBOM IIPHPOJIBI);

* HaxXOOWTh HMH(POPMAIMIO O pPACTEHUSIX U JKUBOTHBIX B HAYYHO-TIOMYJISIPHOH JUTEeparype, OMOJIOrMYECKHX CIIOBapsAX M CHpPaBOYHHKAX,
aHAJM3UPOBATh, OIICHUBATH €€ U IIEPEBOIUTDH U3 OHON (POPMBI B IPYTYIO;

’BBIGI/IpaTL HCJICBBIC U CMBICJIOBBIC YCTAHOBKH B CBOUX HeﬁCTBHHX 1 NOCTYIIKax 10 OTHOICHUIO K JKUBOM npuponac.

Jlureparypa



1. N.H. TTonomapesa, 11.B. Huxomaes, O.A. Kopawmiosa «buonorus. 6 kiace» M.: uznarenbctBo «Benrana-I'pady», 2013
2. W.H. IlonomapeBa, W.B. HuxonaeB, O.A. Kopuunosa «buonorus. 6 xiacc. Meronuueckoe mnocobue» M.: H3IaTEIbCTBO
«Benrana-I'pad», 2013

3. M.B. Bricoukas «Herpamunuonssie ypoku no ouonoruu B 5-11 kiaccax», Bonrorpan, usnarensctBo «Yautenby, 2005
4. H.JI. TaneeBa «Cto mprieMOB /iJIs1 y9eOHOTO ycrexa yueHHKa Ha ypokax ouonorum» M.: «5 3a 3HaHus», 2006
5. O.I1. ynkuna «buonorus. [IpoBepounsie TecThl. PaspoypoBHeBbie 3aanus 6-11 knaccwl», Bonrorpana, u3naTenbcTBO «YYUTENbY,

2011
6.  H.B. Jlsmenko, E.B. IlomoBa, B.Il. Apremenko, E.H. Macnak «buonorus. Cexkpersl 3p(QEeKTUBHOCTH COBPEMEHHOTO ypPOKa»
Bonrorpaza. uznarenbctBo «Yuutenby, 2013
7. B.H. ®pocun, B.1. CuBornazos «EI'D: mar 3a marom. Pacrenus. I'pudsl. Jlnmaitnuku» M.: nzgarensctBo «/Ipodar, 2011
HHTepHeT-pecypesl:
1. http://www.livt.netOneKTpoHHas WILTIOCTpUpOBaHHas  sHIMKIonenus "Kussie cymecrsa"
2. http://www.floranimal.ru/TTopTan 0 pacTeHHSIX U )KUBOTHBIX
3. http://www.plant.geoman.ru/3anumarensHo o 6oranuke. JKu3Hb pacTeHuit
4. http://ebio.ru/ - nexTpoHHBIN yueOHUK «bromorusy.
5. . www.km.ru/education - yueGHbIC MaTepHralbl U ClIOBapH Ha caiire «Kupmn u Medonunii»

MarepuajibHO-TeXHUYECKOe o0ecrieueHre yueOHoro npomecca

MartepuaabHO-TEXHUYECKOE OCHAIICHHE KaOWHeTa OMOJOTUU HEOOXOMUMO JIi OPTaHU3AIMH TPOIecca OOYUCHUS B MEISAX pean3aliu
tpeboBanuiit ®I'OC 0 TOCTHKEHUHU PE3YJIbTATOB OCBOCHHS OCHOBHON 00pa3oBaTelbHON MporpaMMbl. B kaOuHeTe OMOJIOTHH OCYIIECTBIISIFOTCS
KaK ypouHasi, TaK ¥ BHEypouHas (hOpMbl y4eOHO-BOCIIUTATEIILHOM IEATENBHOCTHU C ydamuMucs. OCHaIeHUe BKITIOYAET Pa3InIHbIC TUIIBI CPEICTB
oOyuenusi. MiMeercst yd4eOHO-TIpaKTHYECKOE W Y4ueOHO-TabopaTopHOE O0OpYIOBaHHE, B TOM YHCJIE MOCIH, MPUOOPHI MU WHCTPYMEHTHI ISt
MPOBEACHHUSI IEMOHCTPAIUI U MIPAKTUUECKUX 3aHATUN, TEMOHCTPAIIMOHHBIC TAOTHIIBI.

B KkoMmiekT TeXHHYeCcKUX U HH(OPMAIMOHHO-KOMMYHHMKATHUBHBIX CpPEACTB OOYYEHHsI BXOIAT: HOYTOYK, MyJbTHMEIHa MPOEKTOp,
WHTEpaKTUBHAS J10CKa, KOJUIEKIIUS MEAHApEeCypPCOB.

KoMITJIeKThl Me4aTHBIX JAEMOHCTPAIIMOHHBIX NOCOOMI (TaONuIlbl, TpaHCHApaHThl, MOPTPETHl BBLAAIOIIUXCS YUEHBIX-OUOJIOTOB).
Pazpaboranbl 3amaHus A WHAMBUIYAIBHOTO OOYYEHHS, OPTaHHM3AIlMM CAMOCTOSTEIBHBIX pa0oT 0O0ydaromIuxcs, MPOBENCHUS KOHTPOIBHBIX
paborT.

- 'epbapun: OCHOBHBIE T'PYIIBI pacTeHU, PacTutenbHbie COOOIIeCTRa.

- KOJJICKIIUA «CeMeHa u IJ104bD)

- MarHUTHBIE MofleNn — antuinkanuu: Krnaccudukanus pacTeHuil ¥ )KUBOTHBIX, JleieHne KIeTKH
- IpuOOp ISl IEMOHCTPAIH BCACBIBAHUS BOJIbI KOPHSAMH PacTEHHIM

- IyTIbl py4YHbIE

~-MUKPOCKOIIBI


http://www.livt.net
http://www.floranimal.ru/
http://www.plant.geoman.ru/
http://www.km.ru/education

- HabOp XMMHYECKOM MOCY/IbI 17151 MPOBEAECHUS J1a00paTOPHBIX padOT U ONBITOB
- koMIUTeKT Tabnun «boranuka 1. ['pubbl, AMIIaHUKY, BOAOPOCIH, MXH, TATOPOTHUKOOOPA3HbIE U TOJI0CEMEHHbBIE PACTEHUS

KaHeH}IaPHO-TeMaTI/I‘leCKOC IJIAaHUPOBAHUE

YMK:  yuyeOnuk buonorms. 6 xmacc: yueOHUK Ui yyammxcs oOmeoOpaszoBarensHbiXx yupexaenuit/ W.H.ITomamopéra, O.A.Kopuunoaa,
B.C.Kyumenko; nox pea.apod. M.H.ITonamopésoii. — M.: Benrana-I'pad, 2018.
Hdar Ne Tema ypoka IlnanupyeMble pe3yJbTaThbl OcHoBHBbIE IlpakTuueckas | JlomaunHe
a ypoKka JIM4HOCTHBIE MeTanpeaMeTHbIe npeaMeTHbIE cpeacrsa 4acTb € 3a/laHU(
00yJYeHus
Tema 1. Hayka o pacTtenusix — 6otanuka (4 gaca)
1. IapcTBo Pacrenms. | OpuenTarus B | Paznmmuares mapcrBa | 3HaTh mpaBmia padotel | Kommbrorep, II. 1,¢.6
OOmiass xapakTepHCTHKa | MEXKIMYHOCTHBIX KHBOM  TIPUpOABI. | B KaOuHeTe OWMOJOTHH, | MpEe3eHTAIUH,
pacTeHHH. OTHOILIEHUSIX. XapakTepu30BaTh TEXHUKY 0€30MacHOCTH | MyJAbTUMEIUHHBI

VYMeHue BBIJEIATH | pa3IUYHbIX npu pabote ¢ | ¥ mpoektop

HpPaBCTBEHHBIN MpeJCTaBUTENEH OMOTIOTHYIECKUMHU

ACIEKT MOBEICHUS. napctsa Pactenusi. 00BbeKTaMH u

CamoonpeneneHue Onpenensite nab0opaTOpHBIM
peaMeT Haykd | o6opyaoBaHHEM.
OOTaHUKH. Hapcta KHUBOH
OnwuceIBaTh MIPUPOABL. Mecra
WCTOPHIO DPAa3BUTHS | OOWTaHUS  PAaCTEHHI.
HayKu o pacteHusix. | Mcropus
Hcnons3oBars HCIIOJIb30BAHUS u
nH(pOpMAIOHHBIS U3y4YEHUs]  PACTECHUU.
PECYpPChI a1 | CemeHHBIE u




HOJATOTOBKH

Mpe3eHTalUN
COOOIIEHNsI O PO
pacTteHuit B
MIPUPO/IE, 00
HUCTOPUH
WCTIOJIb30BAHUS
pactenuit
YEII0OBEKOM In

VYmenne ClIymatb U
BCTyIlaTb B JaUajIor

X)

CIIOPOBBIC  PACTCHMSL.
Hayka o pacTtenusx —
OOTaHHKa

Paznoobpasue pactenuii.
Oco0eHHOCTH BHEIIHETO
CTPOEHHUSI paCTCHUI.

OpueHra-

s B
MEXJIIMNYHO-CTHBIX
OTHOLICHUAX.
YMeHue  BBIICIATH
HpPaBCTBEHHBIN
ACIIEKT IIOBEOCHMUS.
Camoornpenienenne

XapakTepu30BaTh
BHEIIHEE CTPOCHHE
pacTeHuil.
OOBSCHATh OTIIUYKC
BEreTaTUBHBIX
OpraHoB oT
TeHEPATHUBHBIX.
YMeHHne ciymars H
BCTYTIATh B
nuanor(K)
OcBauBarh TPUEMBI
paboThI c
ompeenuTeaeM
pacTeHui.
Ucnonb3oBark
nH(pOpMaTOHHEIE
pecypch IOIE
MOATOTOBKU
Mpe3eHTann
COOOIIEHNSI O PO
pacreHuit B
MIPHUpO/IE, 00
HCTOPHH
WCTIOJIb30BaHUS
pacTeHui
genoBekoM (1)

Buemnee  crpoenue,
Oprassl pacTeHusl.
BereraruBHbie 51
TE€HEPATUBHBIE OPTAHBI.
CemenHble u
CIIOPOBBIE  PACTEHHS.
IIpencrasnenue 0
KHU3HEHHBIX  (opmMax
pacTeHuii, MOpPUMEPHI.
XapakTepucTHKa
OTIIMYUTENBHBIX
CBOICTB Hauboiee
KpYyIHBIX  KaTeropuiu
AKHU3HEHHBIX bopm
pacTeHH:  JEpEBbEB,
KYyCTapHHUKOB,
KyCTapHHUKOB,
IIOJTyKYCTapHUKOB,
TpaB

Kommnsrotep,
MPE3ECHTAlINH,
MYJIBTUMEIUITHBI
1 IPOEKTOP

I1.2,c.14




3. Knerounoe crpoerne | ChopmupoBanHocts | [IpuBoauTh Knerka kak ocHoBHas | KommbloTep, I1.3,c. 17
pacTeHuH. CBoiicTBa | MMO3HaBaTEIbHBIX MIpUMEpPHI CTPYKTYpHas €IUHHIA | Mpe3eHTaluH,
PaCTHTENBHOHN KIIETKH. WHTEPECOB U | OMHOKJETOYHBIX | | pacteHus. CTpoeHHE | MyTbTUMEIHHHBI

MOTHBOB K | MHOTOKJIETOYHBIX PaACTUTENBHOIN KIETKH: | il MPOEKTOp
H3Y4YEHUIO pacTeHui. KJIETOYHAast cTeHka, | Mukpockor,
Oouonoruu Paznuuars u | aapo, UTOIUIa3Ma, | pydHas nyma,

Ha3bIBaTh BaKyOJNH, IUIACTH[BL | MHKpOMIpenapar

opraHounbl KieTok | JKuzHemeareiabHOCTh BI CTpOEHUS

pacTeHui. KJIETKH. JleneHne | KJIETOK pacTEHUM

XapaxTepu3oBarhb kietkn. Krnetka kak

OCHOBHBIE JKUBAs CUCTEMa.

MIPOIIECCHI OcobeHnHocTu

KHU3HENEATENBHOCTH | pacTUTEIbHON KIETKH

KIIETKH.

O600m1aTh 3HaHUS U

JIeNiaTh BBIBOJABI O

B3aMIMOCBSI3H

paboThI Bcex dacTei

KIICTKH.

BrisaBnare

OTIHMYUTETHHBIE

MIPU3HAKH

pacTuTeNnbHOU

KIJIETKH

4, Tkanu pacteHui CdopmupoBannocts | OBnanenue Ompenensate mnonatue | KommbroTep, Camocrostensaa | [1.4, c.21

MO3HaBaTEeNbHbIX yueOHBIMU «TKaHbY. MIpe3eHTalllH, 1 pabora 1o |cC. 2
WHTEPECOB U | YMEHUSIMH: JIOTHYHO | XapaKTepHu30BaTh MYJIBTUMEIUAHBL | Teme (BoTIpOCHI
MOTHBOB K | u3jararb Mmarepuai; | 0COOEHHOCTH i TIpoexTop
M3yUYEHUIO aHaAJIN3UPOBATh cTpoenusi U GyHkuun | Mukpockomn,
Oouonoruu TEKCT, Ta0nmuIyy, | TKaHe! pacTeHUN. MUKpOIIpernapar

PUCYHOK W Ha 3TOH | YcTaHaBIWBaTh bl PaCTHTEIHHBIX

OCHOBE B3aMMOCBSI3b CTPOCHHS | TKaHen

(dhopMyarpoBaTh 1 QyHKIMN TKaHEH.

BBIBOJIBI

Tema 2. Opransl pactenuii (9 yacoB)

1(5) | Cems, ero crpoenme u | ChopmupoBanHoct | OBnageHue OOBACHATH pois | Kommerorep, Jlabopatopnas IL.5, c.28
3HaYCHUE. VYcioBusl | b MO3HABATEIbHBIX | YUYCOHBIMU CeMSH B IpHpone. | mpe3eHTaluH, padora Ne 1 |IL 6,c.34
MpOpacTaHus CeMsIH WHTEPECOB U | YMEHUSIMH: XapakTepu3oBaTh MyIbTUMenniHbBL | «CTpoeHue

MOTHBOB K | paGorars ¢ yueOHOU | dyHKITIH gacTel | i mpoekTop ceMeHH (hacom»
U COPaBOYHOHN | ceMeHH.




H3YYCHUIO
OHOJIOTHH;
OBIIAJICHHE
WUHTEJUICKTYalbHBIM
u YMEHHUSAMH
(aHanu3upoBarh,
CpaBHUBATH, JICNAThH
BBIBOJIBI).

JIUTEPATYPOH,
JIOTHYHO  M3JIarath
MaTepHalr;
OBJIJICHHE
HCCIIeIOBATEIHCKIM
u YMCHUSMU:
OTIpeNieNsATh eI
nmabopaTopHOU
paboTsI,
OCYIIECTBIISATh
(ukcupoBanue u
aHayiu3 (HaKkTOB WU
SIBIICHUH, TPOBOIUTH
MIPE3eHTAIIHIO
MOJTYYSHHBIX
3HaHUH U OMBITA.

OnuceBaTh CTPOECHHE
3apoJbllia pacTeHusI.
YcTanaBiauBarh
CXOZICTBO HPOPOCTKA C
3apOJBIIIEM CEMEHH.
OnwuceiBaTh cTanuu
MIPOPACTaHUSI  CEMSH.
BreisiBnsATh
OTJINYUTEIILHBIC
MIPU3HAKU CeMsIH
JIBYJIOJIEHBIX u
OZHOJIOBHBIX
pacTeHHH.
Hcnons3oBars
UHQOPMAIIMOHHBIC
pecypcsl ULt
IIOJATOTOBKH
COOOLIEHUSI O PpOIH
CeMsIH B JKU3HHU
YeJIoBeKa.

IIpoBoauTh
HaOJIIoNEeHMS,
(ukcupoBarb 170'¢
pe3yabTaThl BO BpEMS
BBITTOJTHEHUS
n1abopaTopHOH PabOTHI.
CoOmopars  mpaBmiia
paboTel B KaOWHETE,
oOpareHust c
nab0paTOpPHBIM
00opymoBaHUEM.
Xapakrepu3oBarh poilb
BOIABI M BO3AyXa B
MIPOPACTAHUH CEMSH.
OOBsACHATH 3HAYCHHE
3amacHbIX
MUTATEeNbHBIX BELIECTB
B IPOpPACTaHUM CEMSIH.
OOBSICHATH
3aBUCHUMOCTD

Jlynel,  cemeHa
¢acomu (cyxue u
HaOyXIIme)




MpOpacTaHus CEMSH OT
TeMIepaTypHbIX
YCIIOBHH.
IIporno3upoBarh
CPOKM TIOCEBAa CEMSH
OTIEJBHBIX KYJIBTYP

2 (6) | Kopens, ero ctpoenne u | OsnaneHue OBnaneHue Paznmnuare n | Kommsrorep, I1. 7, c.37
3HAYECHUE WHTEIUIEKTYaJIbHBIM | MCCIIEOBATENLCKAM | OTPEAETSATh TUTBI | TIPE3EHTAIIHH,
u YMEHUSAMHU | U YMEHHUAMHU: | KOPHEBBIX CHCTEM Ha | MYIbTHMEIMHHBI
(nabmronars, ompenensATh ~ LeNU | PUCyHKaxX, repOapHBIX | i MpOEKTop
yCTaHaBJIUBaTh nabopaTopHOH JK3EMILISIPaX, Jlyns
MPUYUHHO-CIIEACTBE | paboTHI, HaTypaIbHBIX MpopoCIINe
HHBIE CBS3H, JIENIaTh | OCYILIECTBIATH 00BbeKTax. CeMEHa  TBIKBHI,
00600mmeHHs u | pukcupoBanne  u | Ha3weiBarh 4acTH | ropoxa
BBIBOJIBI). aHanu3 (aKTOB WM | KOPHS.
SIBJIEHUM, TPOBOJUTH | YCTaHaBIUBATh
MPE3eHTAIINIO B3aMMOCBSI3b CTPOCHHUS
MOJTYYEHHBIX u  (yHKIUA dYacTel
3HaHUH U ONIBITA. KOPHSL.
OOBACHATH
0COOEHHOCTH  pOCTa
KOPHSL. IIpoBoauTh
HaOJIIONEHUS 3a
M3MEHEHUSIMU B
BEPXYILIEYHOM  4YacCTH
KOpHS B IIEpHOJ pOCTa.
XapakTepu3oBaTh
3HAYCHHE
BUJIOM3MEHEHHBIX
KOpHEH IS paCTEHUH.
3 (7) | lober, ero crpoeHue u CdopmupoBanaoct | OBrnageHue Ha3ssiBats yactu | Kommerorep, JlaGoparopHas IL. 8, c. 43
pa3BUTHE b TI03HABATENBHBIX | YIeOHBIMHU mooera. MIPE3CHTAIINH, padora Ne 2
HWHTEpPEeCoB U | YMEHUSIMHU: Onpenensath TUTBL | MynbpTUMeAUHBI | «CTpoeHue
MOTHBOB K | paborath c yd4eOHOH | mOYeK Ha pHUCYHKaX, | i mpoekTop BEreTaTUBHBIX U
M3YICHUIO u cripaBoyHOM | doTtorpadmsix, Jlynma, mobGeru c | reHepaTWBHBIX
ouonoruu JTUTEpaTypoi, HaTypajIbHBIX MOYKaMH TTOYEK)
JOTMYHO  W3JIaraTh | OOBEKTax. (Tomons, cupeHb)
MarepHair; XapakTepr3oBaTh
MMOYKy Kak 3adaTok

HOBOTrO mooera.




IIPOBOAWTH aHAJIN3 U

OOBICHATH

00paboTKy Ha3HauYCHUE
nHGOPMAIHH. BETeTaTUBHBIX u
TeHEPaTUBHBIX ITOYEK.
OOBACHATH poJib
MPULIHIIKA u
[IACHIHKOBAHUS B
pPacTEeHHUEBOICTRE.
4 (8) | Jluct, ero crpoenue u | ChopmupoBanHoCcTh | OBnajgeHUE Ornpenensite gactu | Kommsrorep, JlaGopatopHas I1. 9, c.48
3HaUCHHE MIO3HABATENbHBIX y4eOHBIMU aucTa Ha TrepOapHBIX | Mpe3eHTaLHH, padora Ne 3
HUHTEPECOB U | yMeHusIMH: IK3EMILIIPAX, MyJnbTHUMenuiiHbl | «BHemHee
MOTHBOB K | paborarh ¢ yueOHOH | pHCyHKax. 1 IPOEKTOP CTPOCHHUE
H3yUYEHUIO u cnpaBouHoi | Pasnuuare mpocteie u | Tepbapun JICTHEBY
Oouonorun JUTEPATYPOil, CIIOXKHBIE JMCTBSL. | MPOCTBIX u
JIOTUYHO  M3narath | XapakTepu3oBaTh CIIOKHBIX
MaTepuai; BHYTpEHHEE CTPOEHME | JIUCTHEB
MPOBOANTH aHANU3 U | JIKCTa, €ro YacTu.
00paboTKy YcTaHaBIMBaTh
WHPOPMAIHH. B3aMMOCBSI3b CTPOCHHUS
1 QyHKIMH JIUCTA.
XapaxkTepu3oBarb
BUJIOM3MEHEHUS
JINCTHEB PacTEHUH.
5(9) | Crebenn, ero ctpoenue u | ChopmupoBanHocts | OBnagenue OnuceiBate BHemHee | Kommbrorep, buonornueckuit | II. 10, c.5
3HAUCHHE MI03HABATENbHBIX y4eOHBIMU CTpOEHHE cTebns, | mpeseHTanum, JUKTaHT
WHTEPECOB U | YMEHUSIMHU: NPUBOANTE  MPUMEPHI | MYIBTHMEIUHHBI
MOTHBOB K | paboratb ¢ y4eOHOH | pazIHMYHBIX TUNOB | U IpoeKTOp
U3YYECHUIO u CIIPaBOYHOM | cTebmeil.
omonoruu JIUTEPATYPOH, HaseiBare BHyTpeHHUE
JIOTUYHO  M3J1arath | 4yacTu cTeOmns
Marepuat pacteHuit u 1754
IIPOBOAUTH aHAIU3 U | (QyHKLUU.
00paboTKy Onpenensath
nHpOpMaALH BHJIOM3MEHEHUS
Ha/13€MHBIX u
IMOA3EMHBIX  I100EroB
Ha PHCYHKaX,
thororpadusix,
HaTypaJIbHBIX

00BbeKTax.




6 (10) | «Buemnee CTpOeHHEe | OBJaIeHue Ognanenue Wzyuars u onmceiBate | KommbioTep, Jlabopatopnas I1.10
KOpPHEBHUIIIA, KIIyOHsI, | MHTEIJIEKTyal bHBIM | Y4eOHBIMHU CTPOCHUE MOJA3EMHBIX | Mpe3eHTAlHH, pabora Ne 4
JTYKOBHLIBI» u YMEHUSIMH | yMEHUSIMU: o0eroB, OTMEYaTh UX | MYJABTUMEIUAHBI

(mabromars, paborath ¢ yudeOHOU | pazmmuusi. i mpoekTop, J1ad.
YCTaHaBJIMBaTh 51 cIpaBO4YHON | PUKCUPOBATH o0opynoBaHue,
NPUYMHHO-CIIEICTBE | TUTEPATYpOii, Ppe3ysbTaThl KIIyOeHBb
HHBIC CBSI3H, [eNlaThb | JIOTUMYHO  M3JIaraTh | MCCIEIOBaHMU. Kaproges,
0000meHns ¥ | Marepua; Cobmromate  mpaBmiia | JTYKOBHITBI
BBIBOJIBI). OBIIaJICHHE pabotel B KabOuHere,

HCCIIeIOBAaTENIbCKUM | 0OpalieHus c

17§ YMEHUSIMH: | JJaOOpaTOpHBIM

ONpeleNsATh  1enu | o0opyaoBaHHEM

naboparopHoOit

paboTHI,

OCYIIECTBIISTh

¢uxkcupoBanue |

aHanu3 (pakToB WM

SIBJICHUH, ITPOBOAUTH

MPE3EeHTALNIO

MOTY4YEHHBIX

3HAaHUH U ONbITa

7 (11) | Lgetok, ero crpoenne u | ChopmupoBanHocTh | OBiageHue Onpenensith u | Kommerorep, Jlaboparopnast IL11, c. 64

3HaueHue. Conperusl. MO3HABATENbHBIX yueOHBIMU Ha3bIBaTh 4acTH | mpeseHTauuwy, pabora Ne 5
HUHTEPECOB U | ymMeHMsMH: LBETKa HAa PHUCYHKax, | MyasTUMeauiHbl | «M3yuenue
MOTHBOB K | paborars ¢ yaebHOH | (oTorpadusx, 71 MIPOEKTOP, | cTpoeHus
W3yYCHUIO " CIPaBOYHOW | HaTypallbHBIX BETKH COLIBETHI
Oouonorun JUTEPATYPOil, 00BbeKTax. KOMHAaTHBIX

JIOTHYHO  W3nararh | HasepiBath  (yHKIIMH | pacTCHUH.
Marepuat; YacTei [BeTKa. I'epbapun
OBJIaJICHHE Paznuuare 1 Ha3bpIBaTh | COLBETHI
HCCIIeIOBATEIbCKUM | TUIBI  COLBETMH Ha

17§ YMEHUSIMH: | PUCYHKax u
ONpeNeNsATh  LENd | HaTypalbHBIX

nmabopaTopHOi 00BEeKTax.

paboTHI, XapakTepu3oBarh

OCYILECTBIIATD 3HauEHHE COLBETHH.

¢uxcupoBanne U | OOBICHATH

aHanu3 (PakToB MM | B3aHMOCBS3b

SIBTICHUH, TPOBO/IUTH | OMBUICHUS u
MPE3EHTALHNIO OILJIOIOTBOPEHHUS y




MOJTYYEHHBIX
3HAHUU U OIIbITA

IIBETKOBBIX pPacTEHUH.
XapakTepu3oBarb
TUNBl  ONBUICHUS ¥y
pacTeHuil.
YcTaHaBIMBATh
B3aMMOCBs3b (DYHKIUN
JacTeu IBETKA W
IIOBCACHUSA XHWBOTHBIX
B IICPUOJ, ONIBUICHUS

8 (12)

[Tnox. PaznooOpasue u
3HAYEHHE TUIO/IOB

CdopMHupOBaHHOCTH
MO3HABATEIBHBIX
HHTEPECOB u
MOTHBOB K
U3YUYCHUIO
Ouoyornun

OBnaneHue
YIEOHBIMU
YMEHUSIMH:
paborarb ¢ yueOHOI
u CIIPaBOYHOU
JINTEPATY PO,
JIOTHYHO  M3JIarath
Marepuat
OBJIaJIEHHE
HCCIIeIOBATEIbCKIM
u YMEHUSIMH:
ompenensiTh  LeNu
nabopaTopHOU
paboTHI,
OCYILECTBIISTH
(ukcupoBanue u
aHayiu3 (HaKkTOB WU
SIBJICHUH, TPOBOAUTD
MIPE3EHTALNIO
MOJTYYEeHHBIX
3HAHHUH U OTbITA;
yMeHHe padoTarh C
nH(pOpMAaIIen:
CaMOCTOSITEIBHO
BECTH MIOUCK
HCTOYHHUKOB
(ctipaBOYHBIE
W3IaHus Ha
[I€YaTHONH OCHOBE H
B BHJIC CD,
NEPUOANYCCKHE

OOBsACHATH MpoLece
00pa3zoBaHus TIIOAA.
OrnpenensiTh TUTIBI
IJIOOB U
KIaccu(UIMPOBATh UX
10 PUCYHKaM,
¢dororpadusim,
HaTypaJbHbIM
o0BeEKTaM.

OmnuceIBaTh CrIocoObl
pacnpocTpaHeHus
IUIONOB U CEMSH Ha
OCHOBE HAOIIONEHUI.
Hcnonb3oBars
HHPOPMAIHOHHBIC
pecypcehl TSI
MMOATOTOBKH
cooOmieHust 0 ponu
IUIONOB M CEeMSH B
OpUPOAEC U KHU3HH
YyeJI0BeKa.

Kommnsrotep,
MIPE3CHTALINH,
MYJIBTUMEIUHBI
u IIPOEKTOD,
MYJISDKU TUIOI0B

I1. 12, c.6




W3JaHUsl, PECYpPCHI
WnTepHera)

9(13) | O600mEeHNE u | OBnageHue O600mmarh 1 O600maTh 1 Kowmmstrotep, TecToBBII C.71
CHCTEMaTH3alus 3HAaHUH | MHTEIUICKTYyaJbHBIM | CHCTEMAaTH3MPOBaTh | CHCTEMAaTH3HPOBAThH NpEe3eHTAINH, KOHTPOJTb
Mo Marepuanam TeMbl | U YMEHUSIMH | 3HAHUS IO TEME, 3HaHUSI 110 TEME, MYJIBTUMETUIHBI
«Opransl pacTeHHID (menarp 00OOIIEHHS | JenaTh BHIBOBI. JeNaTh BBIBOJBI. i mpoekTop

Y BBIBOJIBI) OBJIaJICHHE OtBeuars Ha UTOTOBBHIC
KOMMYHHUKAaTHBHBIM | BOIIpOCHI TEMBHI,
W YMCHUSIMH U BBITTOJHSTh 33/IaHUSI
OIIBITOM
MEKJINIHOCTHBIX
KOMMYHHKAaIUH,
KOPPEKTHOTO
BEJICHUS TMAJIoTa 1
JICKYCCUU

Tema 3. OcHOBHBIE NIPOIECCHI KU3HENESITEILHOCTH pacTeHni (6 YacoB)
1 (14) | MunepansHoe mnutanue | ChopmupoBanHoCcTh | OBnageHue OOBsICHATB pons | Kommerorep, I1.13, c.74
pacTeHuit MI03HABATEIbHBIX yueOHBIMH KOPHEBBIX BOJIOCKOB B | NpPE3EHTAINH,

HUHTEPECOB U | yMCHUSMHU: MeXaHH3Me MYJIBTHMEIUHHBI
MOTHBOB K | paboraTh ¢ y4eOHOH | OUYBEHHOTO MUTaHUs. | ¥ MPOEKTOp
U3yYECHUIO u cnpaBo4HOi | OOOCHOBBIBaTb  POJIb
Ononoruu JUTEPaTypoi, MIOYBEHHOTO MTUTAHHS B

JOTHYHO  M3JIaraTh | KW3HU pacTECHHH.

Mmarepuan; ymenue | CpaBHHBAaTH u

paboTarb C | pasnmuuare CcoCTaB W

nH(pOpMaIIen: 3HaYEHUE

CaMOCTOSITEIBHO OpPTaHMYECKUX u

BECTH MOUCK | MHUHEpaIbHBIX

HCTOYHHUKOB ynoOpennit Ut

(cnpaBouHbIE pacTeHui.

W3IaHus Ha | YcranaBiuBarh

NeYaTHOW OCHOBE M | B3amMOCBSI3b

B BUJIC CD, | mouBeHHOro THTAHUS

NEPUOANIECKHE pacTeHHii W YCIOBHH

W3/IaHMs, PECYpCHl | BHEIIHEW cpempbl.

WuTepnera);

MPOBOANUTH aHAIU3 U

00paboTKy

nHpopManyH




2 (15) | Bo3mymHoe nutanue | ChopmupoBanHocTh | OBnameHue XapakTepu3oBarb Komnerorep, I1. 14, c¢.7
pacteHui — |y yyamuxcsi | ydeOHbIMH yCIIOBUS, MIpe3eHTalllH,
¢dortocunTe3 LEHHOCTHOTO YMEHUSIMH: HEOOXOIUMBIE Ui | MyJTBTHMEAUHHBI

OTHOUICHUS K | paborarh ¢ y4eOHOH | BO3AYIIHOrO MHUTAaHUA | I MPOEKTOP
IIpUpoIe 51 CIIPAaBOYHON | pacTeHMM. Pactenue
JIUTEpaTypoi, OOBsICHATB poib | repaHw,
JOTMYHO  M3JlaraTth | 3eNEHBIX JIMCTBEB B | J1abopaTopHOE
Marepuai;, yMmeHue | orocuHTe3e. o0opynoBaHue
paborarb c | [lpuBoauTes TpUMEpHI | M TPOBEACHUS
nHpOpMaLHeH: OpTaHU3MOB — | onbITOB
CaMOCTOSATEIILHO aBTOTPO(GOB u
BECTH MOUCK | TeTepoTpodoB,
HCTOYHUKOB HaXOAWUTh Pa3NUyUs B
(cripaBOYHBIE UX MUTAaHUM.
U3JaHUsI Ha | O00CHOBEIBATH
[IEYaTHONH OCHOBE M | KOCMHYECKYI0  pOjb
B BUJIE CD, | 3enéHbIX pacTeHUH.
TIEPUOTUIECKHUE Hcnonb3oBarh
W3JaHus, pecypchl | MHPOPMAMOHHbIE
Wntepuera); pecypcsl Uit
IIPOBOANTH AHAIU3 U | MOATOTOBKH
00paboTKy COOOILIEHUSI O POJH
nHpOpMaALH ¢dortocuHTe3a Ha
HalleH IUTaHeTe
3(16) | Apixanue w  obmeH | chopmupoBanHocTh | OBnagenue XapakTepu3oBarb Komnerorep, II. 15, c
BEIIECTB Y pacTeHUM MO3HaBaTEeNbHbIX yueOHBIMU CYLUIHOCTh  Tpoliecca | Mpe3eHTaluH, 82
HUHTEPECOB U | ymeHUsIMH: IBIXaHUS] y PACTEHUH. | MYyJIbTUMEIUAHBI
MOTHBOB K | paGoraths ¢ yueOHOMU | YcraHaBmMBaTh i IpoeKTOp
M3yUYEHUIO u CIIPaBOYHON | B3aUMOCBSI3b
Oouonoruu JUTEpaTypoi, MPOLIECCOB AbIXaHUS U
JOTMYHO  W3narath | GoTocuHTE3a,
MaTepHair; MIPOBOJIUTH ux
OBJIaJICHHE CpaBHEHHUE.
KOMMYHHUKAaTUBHBIM | OmnpenesisiTe MOHATHE

U yYMCHUAMH |
OITBITOM

MEKIIMYHO CTHBIX
KOMMYHHUKAIUH,
KOPPEKTHOTO

«OOMEH BEIIECTBY.
XapakTepu3oBarb
OOMEH BEIIECTB Kak
BaKHBIN MpU3HAK
KNU3HU




BEICHUSA IHajora Hu

JUCKYCCUU
4 (17) | Pasmuoxenue CdopmupoBannocts | Onanenue Xapakrepu3oBarb Kommetotep, I1.16 c. 8¢
pacTeHHi: TI0JIOBOE U MI03HABATENbHBIX y4eOHbIMU 3HauUCHHE Ipe3eHTalunHy,
Oecronoe WHTEPECOB U | YMEHUSIMH: Pa3MHOXKEHUSI JKHBBIX | MYJIBTUMEIHIHBI
MOTHBOB K | paboraTh ¢ yueOHOI | OpraHHU3MOB. i IpOEeKTOp
U3yYECHUIO U CIIPaBOYHOMN HasriBats u
Oumosorny; JATEPATY PO, OTIMCHIBaTh  CIIOCOOBI
OBIIAJICHHE JIOTUYHO M3JIaraTh Oecrosnoro
MHTEJUICKTYaJbHBIM | MaTepHuai Pa3MHOXEHHS,
u YMEHUSIMH IIPUBOIUTD IIPUMEPBHI.
(aHaIM3MPOBATH, O060CHOBBIBATH
CpaBHUBATH, OHMOJIOTHYECKYIO
KJIaccu(pUIUpOBaTh, CYIIHOCTb 0€cIojoro
yCTaHaBIIUBATh Pa3MHOXEHHSI.
MIPUYUHHO-CIIEAICTBE OOBsICHATH
HHBIE CBSI3H, JeNaTh OHMOJIOTMYECKYIO
0000mIeHMS u CYIIHOCTH  TIOJIOBOTO
BBIBOJIBI). Pa3MHOXKEHHS.
CpaBHuBarh Oecronoe
u MI0JI0BOE
pa3MHOXEHHE
pacTteHuii, HaXOIUTbH
UX pa3auyusl.
HaseiBate 0CHOBHBIE
0COOEHHOCTH
OIIOJJOTBOPEHUS Y
IIBETKOBBIX PACTEHUI.
Jloka3bIBaTh
000CHOBaHHOCTh
OTIpeneNICHNs
«JIBOMHOE
OTIJIOZIOTBOPEHHE»
MIPUMEHHUTEIIEHO K
L[BETKOBBIM
pacTEeHUsIM.
5 (18) | BereratuBnoe CdopmupoBanHocts | OcymecTBIsTh HaseiBats Komnuarnsie IIpakTnueckas II. 17, c
pPa3sMHOXKEHUE pAacTeHUil | y yuyamuxcsi | GUKCHpOBaHHE M | XapaKTEpHBIE YEPTh pacTeHus pabora 91
W ero WCIOJIb30BaHNe | IEHHOCTHOTO aHanu3 (HakTOB WM | BET€TaTHBHOTO «YepenkoBanue

YCIOBCKOM

SIBJICHUH, BUJICTh




OTHOIIIEHUS K | IyTH ¥ CHOCOOBI | pa3sMHOXXEHUS KOMHATHBIX
IIpUpoIe peleHus pacreHui. pacreHuin»
HCCIeayeMon CpaBHUBaTh
poOIeMBI pasTUYHBIE  CTIOCOOBI
U puéMbl  paboThl B
nporecce
BEreTaTUBHOIO
Pa3MHOXEHHSA
pACTCHU.

6 (19) | Poct U passutue | ChopmupoBanHocTs | OBnageHue HaspiBate  OCHOBHBIE TecToBbIit IL.18,
pactenuii. OO6oOmIeHNE | O3HABATEIHHBIX YIEOHBIMU YEePTHI, KOHTPOJTb 96, c.101
3HAHUH 10 TeMe. WHTEPECOB U | YMEHUIMH: XapaKTepu3yoIne

MOTHBOB K | paboratb ¢ y4eOHOH | poCT pacTeHusl.

U3yYECHUIO u cipaBo4HOH | OOBSICHATE IPOLIECCHI

omonoruu JTUTEpaTypoi, pa3BUTUS  pacTeHwus,
JIOTUYHO  M3J1arath | poJib 3apOjblIla.
Mmarepuan; ymenue | CpaBHHBaTH MPOLIECCHI
paboraTh ¢ | pocra u pa3BuTHSIL.
HHpOpMAaIeH: Xapakrepu3oBarb
CaMOCTOATENBHO JTaIbl
BECTH MOUCK | MHIMBUIYaJIbHOTO
HCTOYHHKOB Pa3BUTHUS PACTEHHUSL.
(ctipaBOYHBIE YcraHaBnuBaTh
W3IaHus Ha | 3aBUCHMOCTB pocTa U

TeYaTHOM OCHOBE U
B 3701 (S CD,
MEPUOTNICCKHUE
W3MaHUsA, PeCcypcChl
WnTepnera);
MPOBOJIUTH aHAIH3 U
00paboTKy
nH(pOpPMAITHH.
O600mmaTh 1
CUCTEMaTH3UPOBATh
3HAHUSA 10 TEME,
JIeJIaTh BBIBOJIBI.
OBJIaJICHUE
KOMMYHHKATHBHBIM
U yMEHUSAMH H
OIBITOM

pa3BUTHS PaCTEHUM OT
YCJIOBUU CpEABI.
O600mars n
CHUCTEMaTU3UPOBATh
3HaHUS 10 TEME,
JIeJIaTh BBIBOJIBI.
OTBeyarh Ha UTOTOBBIC
BOIIPOCHI TEMBI,
BBITOJIHATD 33JaHUS




MEXKITHYHOCTHBIX

KOMMYHHUKAIUH,
KOPPEKTHOTO
BEJCHHUA JAMAaJIora H
JUCKYCCUU
Tema 4. MHoroo0pa3ue 1 pa3BUTHE PACTHTEIbLHOI0 MUpa (9)

1 (20) | Cucremaruka pactenudi, | ChopmupoBannocts | OBnagenue IIpuBogute mnpumepsl | Komnsrotep, IT. 19, 20
eé 3HAUYCHUE IS | To3HaBaTeNbHBIX y4eOHBIMA Ha3BaHWM pa3IMYHBIX | MpE3eHTAIluH, c. 104
O0oranuku. Bomopocnu, | uHTEpecoB U | YMEHHUSIMHU: pacTeHHH. MYJIBTUMEUIHBI
UX  MHOroo0Opasue B | MOTHBOB K | paborats ¢ yuyeOHOH | CucremMaTru3upoBaTh 1 TIpOeKTOp
IPUPOIE U3y4YEHUIO u CIIPaBOYHOM | pacTeHHs MO IpyTIIaM.

omonoruu JIUTEPATYPOH, XapakTepu3oBarhb
JIOTUYHO  M3Jarath | equHUIly

Marepuan; yMEHHE
paboraTh c
WHpOpMAaIHeH:
CaMOCTOSITEIBHO
BECTH MIOUCK
HCTOYHHKOB
(cripaBOYHBIE
W3IaHus Ha
[I€YaTHOM OCHOBE H
B BHJIC CD,
NEPUOANYECKHE
W3JaHUsl, PECypCH
WnTepnera);
MPOBOAUTH aHAIU3 U
00paboTKy
nH(popMauu

CHUCTEMATHKHA — BHI.
OcBauBarth  MPHUEMBI
pabotel

C OTpeAenuTeneM
pacTeHuil.

OOBSICHATE 3HAYEHHE
CHUCTEMATHKH
pacTeHui IS
OOTaHMKH.
Hcnons3oBath
rH(OpMAIIOHHBIC
pecypcHl s
IIOATOTOBKU
MPE3CHTALNU
COOOIIEHHS O
nesreapbHocty K.
JIunnes u ponu ero
HUCCJIEAOBAHUN B
OHOJIOTHH.

Broigensats Hu
OITMCHIBATh
CYIIIECTBEHHBIE
IIPU3HAKH BOAOPOCIIEH.
XapakTepu3oBarhb
IJIaBHBIE YepTHI,
JIeKallMe B OCHOBE




CUCTEMAaTHKHU
BOAOPOCIEH.
Pacno3naBatb
BOZIOPOCIH Ha
pHUCYHKax, repOapHBIX
Marepuaax.
CpaBHHBATh
BOJIOPOCITH c
Ha3eMHBIMU
pacTeHusIMu u
HaXOINTh o0mue
TIPU3HAKH.

OOBACHATH TPOLIECCHI
pa3sMHOKEHUS y
OITHOKJIETOYHBIX u
MHOTOKJICTOYHBIX
BOAOPOCIIEH.
Hcnonb3oBarb
WH(POPMAIIOHHEIE
pecypcsl ans
ITOJITOTOBKH
COOOIIEHHS O
3HAYEHUHU BOAOPOCIEH

B IpUpOIIE U
JKU3HU YeJIOBEKa
2(21) | Otnen MoxoBuansie. | ChopmupoBanHocTs | OBnageHue CpaBHUBaTh Kowmmstotep, JlaGoparopHast I. 21, c
OOmias xapakTepHCTHKa | MO3HAaBaTEIbHBIX y4eOHBIMU NpeICTaBUTENEN IIPE3EHTALINH, pabora Ne 6 | 113
U 3Ha4YEHHE HUHTEPECOB U | yMeHusIMH: Pa3IUYHBIX rpynn | MyasTuMenuiHel | «l3yueHue
MOTHUBOB K | paborarh ¢ y4eOHOH | pacTeHmit oThena, | i npoexkTop BHEIIIHETO
H3YUYEHUIO u CIIPAaBOYHOM | ZenaTh BBIBOIBI. Muxkpornpenapar | CTpOEHHUS MXOB»
omonorun JIUTEPATY PO, HaseiBate Bl CTPOCHHUS
JIOTUYHO  M3J1arath | CyIIeCTBEHHBIE JINCTHEB MXxa,
MaTepuasl; yMEHHUE | MpPU3HAKU MXOB. MHUKPOCKOTI,
paborarb c | Pacnio3snasatp repbapun MX0oB
nH(popManmei: TIpeICTaBUTENICH
CaMOCTOSATEIHHO MOXOBUIHBIX Ha
BECTHU MOUCK | PUCYHKaX, TepOapHBIX
HCTOYHHUKOB Marepuanax, JKUBBIX
(cpaBouHbIE oOBeKTax.

N3JaHns Ha




[E€YaTHOU OCHOBE H

Brigensates  nmpusHaku

B BUJIC CD, | npunamiexxHocTH
MIEPUOTNICCKHUE MOXOBHUIHBIX K
W3JaHMsI, PECYpCHl | BBICIIAM  CHOPOBBIM
Wnrepnera); pacTeHusIM.
MPOBOAUTH aHaNU3 U | XapaKTepu30BaTh
00paboTKy TIPOIIECCHI
HHpOpMAIH Pa3MHOKEHUST "
pa3BUTHSA
MOXOBUIHBIX, ux
OCOOEHHOCTH.
YcraHaBiauBarh
B3aMMOCBS3b CTPOCHUS
MXOB u 170'¢
BO3JICUCTBUSA Ha Cpeay
oOuTaHwMsl.
3 (22) | IInayHsL Xsouy, | ChopmupoBanHocTs | OBraaeHue CpaBHUBaTh I'epbapun II. 22, c
TTAITOPOTHUKH MTO3HABATEIBHBIX Y4IeOHBIMU 0COOEHHOCTH 113
WHTEPECOB U | yMeHUsIMH: CTpOCHUS u
MOTHBOB K | paboratb ¢ y4eOHOH | pasMHOXKEHHS MXOB U
W3yYEHUIO " CIIPaBOYHON | MamopoTHUKOOOpa3HBI
Ouonornu JIUTEepaTypoH, X. O060CHOBBIBATH
JOTHYHO  M3JIaraTh | HEOOXOAUMOCTH
MaTepuall; yMEHHE | OXpaHbl WCUE3aAIOIUX
paboraTh ¢ | Bumos.
WHpOpMAaIHeH: Hcnons3oBars
CaMOCTOSITEIBHO HHGOPMALIIOHHbIE
BECTH MOWCK | pecypcHl TUTS
HCTOYHHKOB MOATOTOBKH
(cripaBOYHBIE MPEe3CHTAllMd TPOEKTa
W3IaHHS Ha | 0 pasHoOOpasun W

MeYaTHOM OCHOBE U
B 3701 (S CD,
MEPUOTNIECCKHE
W3MaHUsA, PeCypcChl
Wnrepnera);
MPOBOJUTH aHAIH3 U
00paboTKy
nHbOpMAaLIH

poin BBICIINX
CIIOPOBBIX PacTEHUIl B
MIPUPOJE.




4(23) | Otnen Tonmocemennsie. | ChopmupoBanHocTh | OBrnagenue BrisBisTH obmme | Kommsiotep, I. 23, c
OOmias xapakTepHCcTHKa | MO3HaBaTEIbHBIX yueOHBIMU 4YepTbl CTPOCHUS W | MPE3EHTALUH, 122
U 3HaYCHHUE MHTEPECOB U | ymMeHUsIMH: Pa3BUTHA  CEMCHHBIX | MYJIbTUMEIUHHBI

MOTHBOB K | paGoraTths ¢ yueOHOU | pacTeHUH. i TIPOEKTOP,
H3Y4YEHUIO 51 cnpaBouHoi | OcBamBaTh  MpHEMBI | repOapHii
Oounonorun U | IUTEpaTypoH, paboTh c
0O0IIEHHIO C | mormuno wm3narate | ompenenuTeneMm
npupoIon Marepuais;, yMEHHE | pacTeHHi.
paborarb ¢ | CpaBHUBaTh CTpOCHHE
nHpOpMaLHeH: CIOpPBl M CEMEHH.
CaMOCTOATEIHHO XapakTepu3oBaTh
BECTH MOUCK | TPOLIEeCCH
HCTOYHHUKOB Pa3MHOKEeHHUs u
(cnpaBovHBIE pa3BUTHSA
W3IaHUsS Ha | rOJIOCEMEHHBIX.
neyatHol ocHoBe u | [IpornosmpoBatsb
B BUJIE CD, | mocneacTBus
MEPUOANICCKIE HeparoHaAILHON
W3JaHUs, PECYpPCHl | IesATeTbHOCTH
Wntepuera); YeloBeKa NS SKU3HH
MPOBOAUTH AHAJIU3 U | FOJIOCEMEHHBIX.
00paboTKy Hcnonw3oBars
nHpOpMaALH HHPOPMALIIOHHbIE
pecypcsl Uit
MOITOTOBKH
Mpe3eHTallud TPOEKTa
0 3HAYCHUHM XBOWHBIX
necoB Poccun

5(24) | Otnmen CdopmupoBannocts | OBnaneHue BrIsBasTH yepthl | Kommsiotep, I. 24, c
[ToxpeITOCEMEHHEIE. MO3HABATENbHBIX y4eOHBIMU YCIOKHEHHS Npe3eHTAallH, 126
OOmas xapakTepuCTHKa | HHTEPECOB U | yMeHusIMH: OpraHu3alnuu MYJIBTUMEIUIHEI
Y 3HAYCHUE. MOTHBOB K | paborarh ¢ y4eOHOH | TIOKPBHITOCEMEHHBIX IO | ¥ POEKTOP,

U3yYCHUIO u CIPaBOYHON | CPaBHEHHIO c | repGapwmii

Oouonoruu U | aurepatypoi, rOJIOCEMEHHBIMH.

00I1IEHHIO ¢ | mormuno wmznarare | CpaBHHMBaThH u

npupoIon Marepuai; YMEHHE | HaXOAWTh  MPH3HAKU
paborarb C | CXOICTBA M Pa3IUyus B
nHpopManmei: CTPOCHHH 3
CaMOCTOATEIHHO KHU3HECATEIILHOCTH

BCCTU TTIOHMCK




HUCTOYHHUKOB

MOKPBITOCEMCHHBIX H

(ctipaBOYHBIE TOJIOCEMEHHBIX.
W3IaHus Ha | [IpumensTe  mpuémbl
IIeYaTHON OCHOBE W | pabOTHI c
B BUJIE CD, | ompenenurenem
MIEPUOINYECKHE pacTeHHH.
W3JaHus, pecypehl | YcranaBiuBarh
WuTepnera); B3aUMOCBS3b
MPOBOAUTH aHAJM3 U | MPUCHOCOOICHHOCTH
00paboTKy MTOKPBITOCEMEHHBIX K
nH(pOopMauu YCIIOBHSIM CpEABI.
Broigensats u
CPaBHUBATh
CYIIECTBEHHbIC
NPU3HAKK  CTPOCHHUS
OJTHOAOJIBHBIX u
JBYIOJIBHBIX PACTCHHH.
OOBACHATH TNPUYMHBI
HCIIOJIb30BaHUA
MTOKPBITOCEMEHHBIX
ULt BBIBEJICHUS
KYJTBTYPHBIX (popm.
Hcnons3oBars
nH(pOpPMAITMOHHEIE
pecypcsl JUTST
MIOJITOTOBKH
MIPE3CHTAllMU TPOEKTa
00 OXpaHsSEeMBIX BUIAX
MTOKPBITOCEMEHHBIX
pacTeHui
6 (25) | CemeiicTBa knacca | CpopmupoBanHocTh | OBrnageHne Brigenste  ocHoBHble | KommbroTep, CamocrostensHa | I1. 25, c
JBynonbHbBIE MO3HABATEIHHBIX y4eOHBIMU MIPU3HAKT KJjlacca | mpeseHTanuw, g pabora 132
UHTEPECOB U | YMEHUSIMHU: JIBynonbHbIE. MYJIBTUMEINIHHBI
MOTHBOB K | paboratb c yueOHOH | OnuceiBaTh i IPOEKTOP,
H3YUYEHUIO u CIIPABOYHOM | OTVIMYUTEINIbHBIE repOapmit
ouonoruu U | IUTEepaTypou, IIPU3HAKKM  CEMEHCTB
0O0IIEHHIO ¢ | mormyHo  wm3narate | J{ByHOJIBHBIX.
MpUPOSIOH Marepual; yMmeHue | PacmosnaBarb
paboTtarth ¢ | mpencraBuTeneit
nHpopMaIye: CEMENCTB Ha




CaMOCTOATEIHHO pUCYHKaX, TepOapHbIX
BECTH MOMCK | Marepuanax,
HCTOYHUKOB HaTypaIbHBIX
(cnpaBovHBIE 00BEeKTaxX.
H31AHUA Ha | IIpuMeHATs  npUEMBL
MeYaTHOH OCHOBE H | paboThI c
B BUJIE CD, | onpenenurenem
TIEPUOTUIECKHUE pacTteHui.
u3nanus, pecypcsl | Mcmons3oBarsk
WnTepHera); WHPOPMAIIMOHHBIE
MIPOBOJIUTH aHAIM3 U | pecypchl JUTST
00paboTKy MOJITOTOBKHU
nH(pOpMaIUU MPEe3eHTAIMA MPOCKTa
O poJu  pacTeHui
kiacca JIBynOJbHBIE B
MPUPOJE H  KU3HU
YeIIoBeKa
7 (26) | CewmeiicTa ximacca | ChopmupoBanHocTs | OBmameHne Brimensates  mpusHakm | KommbroTep, II. 26, c
OnHOm0IBHBIE MMO3HaBaTEIbHBIX y4eOHBIMU knacca OgHOAOIBHBIC. | TPE3EHTAIUH, 138
UHTEPECOB U | YMCHUSIMH: OnpenensaTs NPU3HAKH | MYJIbTUMEIHIHBL
MOTHBOB K | paborarh ¢ y4eOHOH | memeHus KJIaccoB | i TIPOEKTOP,
H3Y4YECHUIO 51 crpaBo4YHOU | JIBynOJIbHBEIE u | repbapuit
ouonoruu U | JIUTEpaTypoH, OnHOONBHBIC Ha
00IIeHHTO C | moru4HO  W3Marath | cemeicTaa.
TIPUPOIOH Marepuas; ymenue | OmuchiBaTh

paboTrarb c
nHpOpMaLHeH:
CaMOCTOSITEIBHO
BECTH TIOUCK
HCTOYHHUKOB
(ctipaBOYHBIE
W3IaHUs Ha
[IEYaTHOM OCHOBE H
B BUJIC CD,
HEPUOANIECKHE
W3JaHUsl, PECYpPCHI
Wntepuera);
IIPOBOAUTH AHAIIU3 U
00paboTKy
nHpopManKH

XapakTepHbIE  YepThbI
ceMeicTB
OJTHOJIOJIbHBIX
pacTeHui.
IIpumensats  npuémel
paboTs

C OllpeeInuTeNeM
pacTeHui.
IIpuBonuTes npUMEpPHI
OXPAaHSIEMBIX BUJOB.
Hcnons3oBars
nH(POPMALIIOHHbIE
pecypcbl JUTSt
MIOJITOTOBKHU
NIPE3EHTAlMH _TIPOEKTa




0 MPAKTHYECKOM
HCIIOJIb30BaHUU
pacTteHuil  cemeiicTBa
OQHOIOIEHEIE

8(27)

Hcroprueckoe pasButue
pPacTUTENBHOTO  MUpA.
Paznoo0Opazue "
IIPOUCXOXKICHUE
KYJIETYPHBIX PACTCHUI.

ChopMHUPOBaHHOCTH
MO3HABATENIBHBIX
HHTEPECOB u
MOTHBOB K
H3Y4YEHUIO
ouonoruu

Osnanenune
y4eOHBIMU
YMEHUSIMHU:
paborath ¢ ydeOHOU
51 CIIPaBOYHOU
JUTEpaTypoii,
JIOTUYHO  M3JIararh
Marepuai; yMEHHE
paborarb c
nH(pOpMAaIHe:
CaMOCTOSITEIBHO
BECTH MIOUCK
HCTOYHHUKOB
(cupaBo4HBIE
W3IaHUsS Ha
M€YaTHON OCHOBE H
B BUIE CD,
MEPUOANICCKIE
W3IaHUsl, PECYypCHI
WuTepnera);
MPOBOJIUTH aHAIU3 U
00paboTKy
nHpOpMaH

OOBACHATH CYIIHOCTH
MOHSTHUSL 00 3BOJIIOIUU
YKHBOTO MUPA.

OmnuceiBaTh OCHOBHBIE

3Tarnbl 3BOJTIOLIUHU
OpraHHU3MOB Ha 3emiIe.
Brineadars 3TAIbI
pa3BUTHA
pacTUTEIHHOTO MHpA.
HaszpiBarp YepPTHI
MIPUCTIOCOOIEHHOCTH
pacteHuit K
Ha3eMHOMY o0pa3zy
JKU3HU.

Hcnons3oBars
nHPOPMALIIOHHbIE
pecypcsl JUTS
MIOJITOTOBKHU

COOOMICHUsI O PeaKuX
A HCYE3aI0LIUX BUAAX
pacTeHui.

HaszpiBaTh  OCHOBHBIE
NPU3HAKU  pa3iInyuus
KYJIBTYpPHBIX u
JTUKOPACTYIIUX
pacTeHHH.
XapakTepu3oBaTb poiib
YeJIoBeKa B TOSBICHUN
MHOT000pa3us
KYJIBTYPHBIX PACTCHUU.
IIpuBoguTh TIPUMEPHI
KYJIBTYPHBIX PAacTEHUM
CBOETO PETHOHA.
Hcnons3oBars
uHGpOPMAIIMOHHBIE
peCYpChl JUIST

Kommbrorep,
MIPE3CHTALINH,
MYJIbTUMEIUAHBI
W MIPOEKTOP

Buonornueckuii
JIUKTaHT

IT. 27, 28
c. 143




THOATOTOBKU

MPE3CHTAINN
COOOIIEHUS O XKHU3HU U

Hay4YHOU

JESITEIbHOCTU H.N.

Basuiiosa.

9 (28) | O60OmEeHNE u | OBnageHue O0001mars u | O600mars u Kommnbrotep, TecTtoBBIN II. 29, c
CUCTeMaTH3alysl 3HAHWK | MHTEJUIEKTYaJbHBIM | CHCTEeMaTH3UpOBaTh | CHCTEMAaTH3WPOBAThH Mpe3eHTAallNH, KOHTPOJIb mo | 150, C
o MarepuajaM TEMEHI | U YMEHUSIMU | 3HAHUST TI0O TEMe, | 3HaHUA MO TeMe MYJABTUMEIUAHBI | TeMe 155
«MHoroobpa3zue u | (menare 000OUICHHS | ENaTh BHIBOIBL. , Ie7aTh BHIBOJIBI i IpoeKTop
pa3BHUTHE PACTUTEIHHOTO | W BBIBOBI) OBIIAJICHHE
MHPay KOMMYHUKATHBHBIM

U YMEHUSAMH H
OTIBITOM
MEXJTMIHO CTHBIX
KOMMYHHKAaIUH,
KOPPEKTHOTO
BEJICHUA AWAajora H
JIMCKYCCUH
Tema 5. Ilpupoansbie coobuiecTBa (3 yaca)

1 (29) | llonsatue o mpupomnHom | ChopmupoBanHoCTh | OBnageHue OOBSICHATH CYLIHOCTD IL 30
coo0TIeCTBE — | mo3HaBaTenbHBIX Y4IeOHBIMU MOHSATHUS  KIIPUPOJHOE c.159
OHMOreoIcHO3e U | MHTEPECOB U | yMCHUSIMU: COOOIIIECTBOY.

SKOCUCTEME MOTHBOB K | paborarh ¢ yueOHOH | YcTaHaBIMBAThH
W3yYEHUIO " CIIPaBOYHOW | B3aUMOCBSI3b
Ouonornu JUTEPATYPOH, CTPYKTYPHBIX 3BCHBHCB

JIOTUYHO  M3Jararh | MPUPOIHOTO
Marepuai; yMeHue | coolliecTsa.
paboraTh ¢ | OnenuBarp poIb
nH(pOpMAIIUCH: KpyroBOpOTa BEIIECTB
CaMOCTOATEIILHO U TOTOKAa JHEPruu B
BECTH MOWCK | IKOCHUCTEMaX.
HMCTOYHUKOB BuisiBiATH
(cnpaBouHbIE peo0IaIatoIHe THITBI
M3JIaHHS Ha | IPUPOIHBIX
MEYaTHONH OCHOBE W | COOOIIECTB  POIHOTO
B BUJIC CD, | xpas.

MEPUOTNICCKHE XapakTepr3oBaTh
W3JaHWsI, PECypCHl | BIUSHHE

HutepHera); a0MOTHYECKUX




IIPOBOAWTH aHAJIN3 U

(hakTopoB Ha

00paboTKy (dhopmupoBaHue
nHpOpMaLH HPUPOTHOTO
cooO1iecTBa.
Hcnons3oBars
UH(QOPMaIMOHHBIE
pecypcsl Uit
MO/ITOTOBKH
cooOmIeHus 0
HOPUPOTHBIX
coobmuiectBax Poccun
2 (30) | CoBmecTHas *u3Hb | ChopmupoBanHocts | OBnazeHue Hab6mronats Oxexypcus II. 31, c
OpTaHU3MOB B|Yy yyaluxcsl | UcciaeqoBaTelnbCKUM | IPUPOIHBIE  SIBICHUS, «Becennue 163,
MPUPOIHOM COOOLIECTBE | LIEHHOCTHOTO u YMEHUSMH: | PUKCHPOBATh SIBJICHUS B | COCTaBHTE
OTHOIICHUS K | dopmymupoBars Ppe3yNbTaThl KH3HU MPOCKT -
NpUPOJIE, KU3HU npobnemy HaOMIONCHUH, Jenarb 9KOCHUCTEMBI OT4ET O
HCCIIeIOBaHUs, BBIBOZBL.  BBINONHATS (ylec, mapk, JyT, | 3KCKypCHI
ONpPENeIATh  IICNH, | MCCIEAOBATEIHCKYIO 00710TO)»
THIIOTE3y, 3Tambl M | pabory: HaXOAUTh
3aJa49u n3y4yaeMble BUBI
HCCIIeIOBaHUs, pacTeHui, ONpenemsITh
CaMOCTOSITEIBHO KOJINYECTBO SIPYCOB B
MOZETMPOBATh U | IpUPOTHOM
MIPOBOAUTH cooO1iecTBe, Ha3bIBaTh
JKCIIEPUMEHT W Ha | )KU3HEHHBIE  (HOPMBI
€ero OCHOBE | pacCTeHM,  OTMeEYarhb
MOJIy4aTh HOBBIC | BECEHHHE SIBIICHHUS B
3HAHUS, IIpUpoze.
OCYILECTBIISTD CucreMaruzupoBarb U
¢uxkcupoBanne W | 0000mAaTH 3HAHUS O
aHanm3 (HakTOB WM | MHOTOOOpa3nuu KUBOTO
SIBJICHUH, BUJETh | MUpa.
nytu U crnocoOsl | CoOmonaTh  mpaBuiia
pereHus MIOBEJICHUS B IPUPOAE
HCCIIeyeMOi
poOIeMBI
3 (31) | Cmena npuponasix | ChopmupoBanHocTs | OBiageHue OOBSICHATH IPUYHHEI Kommstorep, II. 32
coo0recTB u e¢ | mo3HaBaTEIbHBIX y4eOHBIMU CMEHBI IPUPOIHBIX Ipe3eHTaluH, c.171
MPUYHHBI HUHTEPECOB U | ymMeHUsIMH: coo0IIecTs. MYJIBTUMETUIHBI
MOTHBOB K | paborarh ¢ y4yeOHOMH 1 IPOEKTOP




H3YYEHUTIO
OnoJIoruu

5 CIPaBOYHOU
JIUTEPATYPOH,
JIOTUYHO  M3JIarath
Marepuan; yMEHHE
paboTarb c
nHpopManuen

IIpuBOINTE IPpUMEPHI
CMEHBI TIPUPOTHBIX
COOOIIIECTB,
BBI3BAHHOM BHEITHUMH
U BHYTPCHHUMU
MIPUYUHAMH.
OOBACHATH TPUYMHBI
HEYCTOMYMBOCTU
KYJBTYPHBIX
CO0O0IIIECTB —
arpoIeHO30B.
AprymMeHTupoBaTh
HEOOXOIUMOCTh
OepeKHOTO
OTHOIIICHUS K
TIPUPOTHBIM
Cc0o00IIeCTBaM.

HTorosoe

MOBTOPEHHE, HTOTOBLIN KOHTPOJIb (4 yaca)

(32,33

Hrorosoe nopropeHue

2(34)

ITpomexyTouHas
(romoBast)
aTTEeCTAIUS: TECT

OsBnagenne

WHTEIUICKTYJIbHBIM
" YMEHUSIMU
(menmatp 00OOIIECHNUS

Y BBIBOJIBI)

BrisiBieHHE  ypOBHA
c(hopMUPOBaHHOCTH
OCHOBHBIX BUJIOB
yaeOHOH
JeSITETbHOCTH.

C.176

3(35)

JleTHue 3amanus

ChopMHUpOBaHHOCTD
MI03HABATENbHBIX

HWHTEPECOB
MOTHBOB
W3YUYCHUIO
OnoJIornuu

n
K

OsBnagenue
YIeOHBIMU
YMCHHSIMH:
paborarb ¢ yueOHOI
u CIIPaBOYHOU
JINTEPATYPOH,
JIOTUYHO  M3JIararhb
Marepual; yMeHHue
paboraTh c
nabopManmeit

HW3ararh CBOIO TOYKY
3peHHs Ha
HEOOXOIUMOCTE
MIPUHATHS MEP TI0
OXpaHe PaCTUTENHLHOTO
MHpa.

BriOuparh 3amanue Ha
JIeTO, AaHAJIU3UPOBAaTh
€ro CofiepKaHue

C.174




Ipuniaoxenune

Ne
ypoka

Tema ypoka

MpuYnHbI
KOPPEKTUPOBKM

Cnocob
KOPPEKTUPOBKMN




«CormnacoBaHo» «YTBEpKAAI0»
«CornacoBaHo» 3am. pyKOBOJIUTEIIA Jupekrop
PyxoBoautens HIMO o YBP MOY COIII Nel MOY COIII Nel
. Kpacusiii Kyt . Kpachsiii Kyt
[Tmukosa JI. A. Marnsuena E.H.

ITpotokos Ne 1
ot «30 .08 . 2022

Menbaukosa H. B.
«31 » aBrycra 2022

ITpukaz Ne 107
or 1. 09.2022

PABOYAS [TPOI' PAMMA TIEJATOI'A

ITomoBukoBoii Harampn AHATOJILEBHBI
YUUTEII IEPBOM KaTErOpUHU
MOY COHLI Nel
r. Kpacneiit Kyt
110 OMOJI0TUH
9 B kmacc

2022-2023 yueOHblii rof

PaccMmoTpeHo Ha 3acenanuu
[legarornueckoro coBeta
[Tpotokon Ne 1

or «31 » aBrycra 2022 r




KasengapHo- remaTnuyeckoe nJiaHupoBaHue 0M0JI0ruM B 9 B Ki1accax
YueOHbIi KOMIIOHEHT: B HeleI0 — 2 yaca; B rog — 68

Yueonuk: U.H. Illonomapésa, H.M. UepnoBa «OcHoBbI 00111eii 6nooruu» M.; Beurana- I'pad, 2016

NeNe [ Tema ypoka K-Bo kiacc | [ara [omamneee 3aanue | OcHOBHBIE IToBTOpEHue CamocTosiTenpHas u
II-n yac. ILUIaH MOHATHS U W3YUYE€HHOTO npaKTHYecKas
TCPMHHBI JEATENLHOCTh
Tema 1. O6mume
3aKOHOMCPHOCTHU
’KU3HU. 5 4acoB.
1 buonorus- nayka o 1 buocucrema. buonorus
’KHBOTHOM MHUpE OCHOBHEBIC CBOICTBA 6,7,8 xn. m.1
JKHBOTO.
MHuoroo6pazue Gopm.
CTpyKTypHBIE YPOBHU
OpraHu3aIiK )KU3HH
2 Metonsl 1 [IpaBuna paboTEI B Buomorus
OHOJIOTHYECKIX KaOHWHETe OHUOJIOTHH. 6,7,8 k. .1
o Hab6monenue.
HCCICOOBAHNN It CpaBHeHe.
3mepenne. CpaBHEHHE
Onucanue. DKCHEPUMEHT.
MogenupoBanue.
3 OO01ue cBOMCTBa 1 Knetounoe ctpoenue, obmen | Buonorus 7 Hasbiats u
’KHBBIX OPIaHU3MOB BEIIECTB, Pa3MHOXEHHE, KL XapaKTepU30BaTh
HaCJIEJCTBEHHOCTb, IL.7 IIPU3HAKU KUBBIX
HU3MEHYHUBOCTD, POCT CYIIECTB, CPABHUBATH CO
pasButus. Pa3apakxuMocTs. CBOMCTBAMH TeJT HEKUBON
TPUPOJIBIL.
4 MHuoroob6pasue 1 Cpenpl xu3nu. Kierounoe Buonorus 7 Coobienue
(I)OPM SKU3HHA pasHoobpasue. Bupycsl. K1 1. 7 «buonornyeckoe
Pa3zHO0Opazne OMOCHCTEMEI. pa3HooOpasue BOKPYT
HAC
5 O6o611IEHNE U 1 Buonorus 9 IIpoekr «lleHHOCTH
CUCTEMAaTH3alMA Ki1. 1-4 1. OMOJIOTUYECKOTO

3HaHUH Mo TeMe Ne

pasHoo0pa3us s
YEIOBEKa»




1.

Tema 2.
3aKOHOMEPHOCTH




JKHN3HU Ha KJICTOYHOM
ypoBHe. 10 yacos

6 MHuoroo0pasue KJIeTOK ITpokxapHOTEL, 3yKapHOTEI bronorus 7 JIaGoparopHas pabora Nel
KII. 1.6 «MHoroobpazue
Buonorus 8 KIETOK YKapHOT.
KIL. 1.3 CpaBHeHHe
PacTUTENBHBIX U
KHBOTHBIX
KJIETOK».
7 XUMHYECKHUE IMonumepsl, Buosorus 7
BEILIECTBA B KJIETKE MOHOMEPBHI, K1. 1.6
HYKJICUHOBBIE Buonorus 8
kucnorsl, JJHK, PHK K. 1.3
8 CTpoeHue KIETKU: XPOMOCOMEI bronorus 6 u
s Hpo’ 7 K.
MeMOpaHa,
oUuTOILIa3Ma
9 OpraHouibl KJIETKU Kpucrtsl, cTpoma, THITAKOUAB | -««- Coobmenne «OTKpHITHE U
1 uX QYHKITUU M3yueHHe
HYKJICHHOBBIX
KyJIBTYp»
10 OOMeH BelecTB- AccnMmnsnus, Buosorus 6KiI. 1.8
OCHOBA JUCCUMMIIALNS, KatabonusM, | buomorns 8ki. m. 3
CYIIIECTBOBAHHUS aHa0O0IN3M Buonorus 7xn. n.7
KIJICTKU.
11 Buocunres 6enka B Tpanckpunuus, TpaHCIAIHSL
JKUBOU
KIJICTKC
12 buocuntes yrmeBogos- CseroBas (aza, TEMHOBas «Kocmnueckas poinb
(l)OTOCI/IHTGS (1)33a 3€JIEHBIX paCTeHI/Iﬁ B
paborax K.A.
TumupsizeBay -
cooblIeHne
13 ObecnedyeHue KIETOK [IMKOJIN3 KIETOYHOE

SHeprueu

AbIXaHUEC, MUTOXOHAPHUU




14 Pasmuoxenue kietku | 1 Murto3, uarepdasa, Buonorus 6K JlaGoparopras pabora Ne2
o — KJIETOYHBIN MUK, Oecronoe, | 1m.32,33 «3yuenne
II0JIOBOC buonorus MHUKpPOIIPENapaToB ¢
8KI1.11.6 JIEIISIIUMUCS KIISTKAMH)
15 000011EeHUE U 1 I1.5-13 IpesenTanus
CHCTEMaTH3aLIUs «buonornueckoe
SHAHHH pasHooOpasue
OJIHOKJIETOYHBIX
o Teme No2 5yKAPHOT
Tema 3.
3aKOHOMEPHOCTH
JKU3HU Ha
OpTraHU3MCHHOM
ypoBHe. 17 yacoB
16 Opranusm — oTkpeITas | 1 Opranusm, 6uocucremMa
JKHUBas CUCTEMaA
17 IIprumuTHBHBIE 1 [uanob6akrepuu, 6akrepun, | buonorus 6kiI. PrcyHOK MPOHUKHOBEHUS
OpraHU3MBbI BUPYCBI m. 49-51 BHpYCa B KIETKY
bakrepuu. Bupycsl.
18 PacturennHbIi 1 OyKapuOTHhl, KJIETOYHAS Buonorus 6 «IIpumepsl
OpTaHU3M U €ro crenka. [Inactunet. Bakyonu. | k. 1. 3 MCTIONb30BAHHS YETIOBEKOM
0CO6EHHOCTH pa3HbIX CIIOCOOOB
Pa3MHOMKEHUS pacTEHUN B
xo3stiicTBe. Crioco0b!
Pa3MHOKEHUS paCTCHUIl B
MIPUPOJIC» - MPE3CHTALIUS
19 Mmuoroo0pazue 1 Criopa, cemsi, OHOIONbHBIE, | Bromorus 6k CoobuieHue «3HaueHue
paCTCHHIA U UX JIBYIOJBHBIE, I.1,2 KYJIBTYPHBIX PACTEHHH B
3HAYEHUE B IPUPOJE TIOKPBITOCEMSHHBIC, JKA3HU YEJIOBEKay.
TOJIOCEMSIHHBIE, CHCTEMaTHKa
20 OpraHH:;MH 1 JInmaiHUKU, CHMOHO3, Buonorus-6xi CooO1enue
1apcTBa TpUOOB H IUIECHEBBIE, I1.52-54 «IIpaBuna cbopa
AIIAHAKOB LUTSITTIOYHBIE, rpubOB B IIPUPOIE»
Mapa3suTHIECKUE
21 MHoroo6pasue 1 Hpocreiimue. Buonorust 7xi CooGuienne «Pob
MHOTrOKJICTOUHEIC. 11.38,41,48,53 JKUBOTHBIX B JKU3HH

JKUBOTHOI'O MHpa.

Knaccudukarus.

YCIIOBCKa»




22

CpaBHEHHE CBOWCTB

Opras, cHCTEMBI OPTaHOB,

CooOmenue
«buonornueckas




OpraHnu3mMa 4€JIOBCKa U
JKHUBOTHBIX

COIIMAJIBHBIC CBOICTBa

npupoaa 4€JI0BCKa U
conuajibHas CynHOCTb»

23 PasmHOXeHME KUBBIX TameTsl. Buonorus- Coo0rienue

opranu3MoB. Tubl OmyionoTBOpEHHE, 3UroTa, 6KJ1. «Pa3MHOKeHHE TOMAIITHUX
A3MHOMKCHMUSL: cropa, ramMeTodur, 11.32,31 JKHBOTHBIX).

P ' criopodut

IIOJIOBOE U

Oecnonoe.

24 NuauButyanbHO OHnrorenes, sMOPHOHANILHBII Coobuienue «Mcropus
€ pa3BuUTHE TICPUOT Pa3BUTHA SMOPHOIIOTUH B
OpPraHu3MoOB HOCTSM6pPIOHaJ'IBHBII>i Poccuny

25 O06pa3oBaHuE TOJOBBIX JIMIUTOM THBIH, TarION IHBIH, Coobuenue «OTKpbITHE
KJIETOK. Meiio3. XPOMOCOMBI, CIIEPMATOTCHE3, Meito3a.

OBOT€HE3 buonoruueckas poinp
Meno3a»

26 I'. Mennens N3yuenue W3MeHYnBOCTD. Buonorus 6xm. Cooobmenne «brorpagus
MEXaHU3Ma HACJIEJCTBEHHO 11-44 I Menpens 1 ero omnbITHL C
HACJIEICTBEHHOCTH CTh Buonorus 9k pacTeHUsIMU»

’ I1.26

27 OCHOBHEBIE I'en, rerotw, GhEHOTHIT, Buonorus 7k JlaboparopHasi pabora Ne3
3aKOHOMEPHO HACJIECTBEHHOCTD, I1-26 «BpIsgBICHNE
CTH MSMCHIHBOCTD HACJIEICTBEHHBIX
HACJIEACTBEH MPU3HAKOB y paCTECHUI
HOCTH Pa3HBIX BUIOB»

28 Hacnencresennas denorunuueckas I1-28 JlabopatopHas pabota Ned
U3MEHYUBOCTh H3MEHIHUBOCTH «3yveHue U3MEHUYNBOCTU

y OPraHu3MOB»

29 OCHOBBI HckyccTBeHHbIi 0TOOD, Buonorus 6 Coo0menne
CeJIEKIINU rHOpUN3aNys, KJI. «Kpacnokytckas I'CC»
ODLAHI3MOB MyTareHes, I1-32 «Oxcneauumn H.U.

p MHUKPOOPTaHU3MBI, Basmwiosay
OMOTEXHOJIOTHUS
30 0O00011EeHEe 1 Coob1eHue
«OTKpBITHE
CUCTEMATU3aLIHs TKp
Meiio3a»

3HAHUH 110 TEME
Ne3




Tema Ned
«3aKOHOMEPHOCTH
IIPOUCXOKACHHUS
KU3HU HA




3emiie»

31 [Ipeacrasnenus o T'unotesa, caMo3aporXKIEHNE
BO3HHUKHOBEHHUH
’KM3HH Ha 3eMJIe B
HUCTOPUU
€CTECTBO3HAHUS
32 CoBpeMeHHbIE T'umoresa, GHOXUMHUIECKas Coobienue
TIPE/ICTABICHHS O TUIOTE3a, KOALlePBAThI «CoBpeMeHHbIe
BO3HUKHOBEHUH B3MIBL Ha
npobaemy
KH3HH Ha BO3HUKHOBCHUS
3emite ’KW3HU HA
3emie»
33 3nadyenne GoTocuHTE3A Asrorpodsl, reteporpodsr, | Buonorus 6
1 OHMOJIOTUYECKOTO HHaH°63KTCP2H, KJI.
oTOCHHTE3, Orocdepa
KPyroBOpOTa B ¢ bep
pa3BUTHH
KU3HU
34 Dransl pa3BUTHUS Dpbl, IEPUOIBL, FTOXH, 3 Buonorus 7
’KU3HU Ha 3eMiie Talbl KIL.
I1-47,61
35 Wnewu pazsutus Teopusi, SBONIOLHS, BHIBI
OPraHM4eCcKOro MUpa B
OHOJIOTHH.
K-b Jlamapxk
36 Yapnws [lapBun 00 Buj, n3MeHYHBOCTb, Buonorus 7 CooOuienue o
SBOJIIOLIUK HACIICACTBEHHOCTD, KIL. yTEIECTBUAX
oopnba 3a I1-36,37,61 Y.lapBuHa
OpraHUYECcKOro MUpa p Hap
CYIIECTBOBAHME,
€CTECTBEHHBIN 0TOOD
37 CoBpeMeHHbIE TMonynsuus, 31eMeHTapHas
MIPEICTABICHUS 00 ©IMHUIA
3BOIIOIUAHU

OpraHN4YeCcKOro MHUpa.
[Homymsinus kak

€IMHNLA DBOIIOLIHH.
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38 Bun, ero KpUTEpUU U Bun, nomynsus, kpurepun | 11- 36,35 Coobmenue «IIpomecc
CTPYKTypa BUI000pa30BaHUD»
39 [Ipouecchr MukposBoIoLys, 1-37
00pa3oBaHus BU/1000pa30BaHuE
BHUIOB
40 MakposBosnonus Kak MakposBosrons, I1-36, 37
MPOLECC MOSABIIEHUS IIaJICOHTONIOTHA,
SMOPHOIIOT U, aHATOMHUS
HAZABUIOBBIX TPYIII
OPTraHW3MOB
41 [Tpumepsr DBOJIONHS, TPeoOPa3oBaAHNS,
JBOJIOIMOHHBIX YpOBHH
npeoOpa3oBaHuit
JKUBBIX OPIraHU3MOB
42 OCHOBHEBIE TTporpecec, I1-38-39 JlaGoparopuas padora Ne5
3aKOHOMED perpecc, «IIprcnoco6neHHoCTh
HOCTH ajanrarus OpraHM3MOB K Cpejie
0OHUTaHHS
9BOJIFOIINHU
43 YemoBek- [TpuMaThI, FOMHHHUIBI 1-41,42
peaACTaBUTCIIb
KHUBOTHOT'O MHUpa
44 DBOJIIOLIMOHHOE ®axTophl GHONOTUIECKHE, I1-43
MPOUCXOXKIECHHUE connanbHbIe
YCJIIOBCKaA
45 OTaIbl YBOJIIOINH AmnTpornoreses, HeoanTponsl, | I1-46
yeJioBeKa KPOMaHbOHIIbI
46 YenoBek Kak I1-46
KUTEIb Orochepsr
" €TI0 BJIUSAHUC
Ha TIpUpoAy 3eMiIn
47 O06001menue u I1-30-46 Pa6ora Haj cxeMoit

cUucTeMaTHU3aluA
3HAHUI 110 TEME

«Tumel BUI0OOOpa30BaHUs
B TIPUPOJICH

177




Neq

Tema Ne5
3aKOHOMEPHOCTH
B3aMMOOTHOIICHHIA
opranu3mMoB (15 yacoB)

48 VYcioBus JKU3HA Ha Crnensl XU3HY, cpena
3emite OOUTaHHU, IKOJOTHIECKHE
(hakTopsl
49 OO0111E 3aKOHBI IepuoanyaHo I1- 48
ENCTBUSA CTB,
(dhoronepuonu
(hakTopoB cpebl Ha M
OpraHu3MBbI
50 [IpucnocobaeHHOCTH Apanranys, XU3HEHHAA 1- 49
OpPTaHH3MOB K dopma
JecTBHIO (haKTOPOB
cpembl
51 brnornueckue BuoTHYecKHe CBS3H, I1-50
CBSI3U B KOHKYDPEHIIMS, CHMOHO03,
pUpOIE XHIHUYECTBO, IAPA3UTU3M
52 [Tomymsius CTpyKTypa IOMyJIALHH, I1-51
YHCIIEHHOCTb,
IUIOTHOCTb
53 O yHKIIMOHUPOBAHUE YUCIEHHOCTD, IJIOTHOCTb, I1-52
HOHyﬂﬂHI/II\;I B Hpﬂpone JUHaMHUKa, peryaanus
54 [Ipupoanoe Coobmectso, Guoreonenos, | I1-53
COOOIIECTBO- OuoLEHO3, HHUIIA, OHOTOIL
OHMOreOIIEH03
55 buoreonenossr, JKuBoe BerecTso, I1-54 Coobmienue «Poib
3KOCHUCTEMBI U IIPOU3BOAUTENIH, B.1. Bepnaackoro B
6uoctepa. B. KOHCYMEHTBI, PEIYLIEHTHI, Pa3BUTHHU yYEHHS O
B pa. DK KOCHO€ BEIIECTBO, buocepe»
CPHAJICKHH OUOKOCHOE BEIIECTBO
56 PazButue u cMeHa Cykueccusi, caMOpa3BUTHE I1-55

OHMOIEOIIEHO30B
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57

Mmuoroo6pasue
OHOIeOIEHO30B

DKOCUCTEMBI,
arpoOHOICHO3BI

58

OCHOBHBIE 3aKOHBI
YCTOMYMBOCTH
YKUBOU MPUPOIBI

YCTONYNBOCTD, IUKINYHOCTD

59

DKOJIOTHYECKUE
npoOiemsl B Ouocdepe

Pecypcsl, akonornyeckoe
oOpasoBanHme

Jlaboparopnas padora Ne6
«OreHka KagecTBa
OKpY’Karollei cpesib»

60

Oxckypeust «3yuenune
Y OIIUCaHUE
3KOCUCTEMBI

CBOEUM MECTHOCTH»

IIpaBuna noseneHus B
npupoze,
HaOIoIeHueE,
OIMCaHue

61

O06006111eHE U
cUCTEMaTHU3aIUsA
3HAHUI 110 TEME

No5

[IpoexT u mpe3eHTanys
MpoeKTa

«Bunpl pactenuit u
JKUBOTHBIX, OXpaHseMbIe
B HallleM pErHoHe»

62

HTOroBsIil KOHTPOJIH
YCBOEHHMSI MaTepuana

Kypca

63

[ToBTOpeHue Tembl
«O0mme
3aKOHOMEPHOCTH
HKUZHI

TI-1-4

64

[ToBTOpeHue Tembl
«3aKOHOMEPHOCTH
KHN3HHU Ha KJICTOYHOM
YPOBHE»

I1-5-13

65

[ToBTOpeHuEe TeMBI
«3aKOHOMEpPHOCTHU
KU3HU HA
OpraHU3MEHHOM
YPOBHE

I1- 14-29
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66

IToBTOpEHNE TEMBI

«3aKOHOMEpH
OCTH
MIPOUCXOXKACH
WS ¥ Pa3BUTHUS
KHU3HU Ha
3emie»

I1-30-47

67

[ToBTOpeHue Tembl
«3aKOHOMEPHOCTH
B3aMMOOTHOLICHHUH

OpraHnu3MoOB U CPCIAbD»

I1-48-58

68

Kparkoe nogseaenue
UTOTOB COJEP/KAHUSA

Kypca. BeisiBieHnue
YPOBHs

c(hOpMUPOBAHHOCTH

OCHOBHBIX BHJIOB
y4eOHOM esT-TH.

Ipuiaoxenue

Ne
ypoka

Tema ypoka

MprymnHbI
KOPPEKTUPOBKN

Cnocob
KOPPEKTUPOBKU
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«CormnacoBaHO» «YTBEPKIAIO»
«CornacoBaHo» 3aM. pyKOBOAUTENS HupexTtop
PykoBoautens HIMO o YBP MOY COII Nel MOY COII Nel
r. Kpacusiii Kyt . Kpacnslii Kyt
[Tmmkona JI. A. Mansnena E.H.

[Iporokoin Ne 1
ot «30 .08 . 2022

Menbaukosa H. B.
«31 » aBrycra 2022

IIpuka3z Ne 107
or 1. 09.2022

PABOYAS ITPOI' PAMMA TIEJAT'OT'A

ITomoBukoBoi Harajipu AHATOJILEBHBI

YUYUTEIIS IEPBOU KAaTErOpUHU
MOY COII Nel
r. Kpacneii1 Kyt
1o OMOJIOrHH
6 6 knacc

2022-2023 yueOHbIi T/
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Paccmotpeno Ha 3acenanuu
Ilemarornueckoro cosera
ITpotokos Ne 1

oT «31 » aBrycra 2022 r



INJIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA YUEBHOI'O ITIPEJMETA
IIpenmeTHBIE pe3yJIbTAThI:

OOyuaromuiicss Hay4yuTCs MOJIb30BaThCSl HAYYHBIMU METOAAMU JUIsl paCiO3HAHMS OMOJIOTUYECKUX MPOOIEM; 1aBaTh HAyYHOE
00BbsICHEHUE OMOJIOTMYeCKUM (haKkTaM, IPOIIECccaMm, SIBICHUAM, 3aKOHOMEPHOCTSIM, UX POJIM B KU3HU OPTraHW3MOB U YEJIOBEKA;
MIPOBOJIUTH HAOIOJEHUS 32 )KUBBIMU 0ObEKTAMH, COOCTBEHHBIM OPTaHW3MOM; OMKCHIBATh OMOJIOTUUECKUE OOBEKTHI, MPOIIECCHI
U SIBJICHUS; CTaBUTh HECIIOKHBIE OMOJIOTUUECKHE SKCTIEPUMEHTHI M HHTEPIIPETUPOBATh UX PE3YJIHTATHI.

OOyuaromuiicst OBlIaJeeT CUCTEMON OMOJIOTUYECKUX 3HAHUM — MOHATUIMU, 3aKOHOMEPHOCTSAMHU, 3aKOHAMHU, TCOPUSIMH,
UMEIOIIMMHU BayKHOE 00111e00pa30BaTeIbHOE U MTO3HABATEILHOE 3HAUCHUE; CBEICHUSMH 110 UCTOPUU CTAHOBJICHUS OMOJIOTUU KaK
HayKU.

OOyyJaronuiicss OCBOMUT OOIIME MPUEMBI: OKa3aHUs MEPBOI TOMOIIIH; PallMOHATILHOW OPraHU3aIuu TPY/la U OTIbIXA;
BBIPAIIUBAHMS M PA3MHOKECHUS KyJIbTYPHBIX PACTCHUI U JJOMAIITHUX KMBOTHBIX, yX0/1a 32 HUMU; MPOBEICHUS HAOIIONCHUI 3a
COCTOSIHHEM COOCTBEHHOTO OpPTraHMU3Ma; MpaBuiia paboThl B KAOMHETE OMOJIOTHH, ¢ OMOIOTUYECKUMU TTPHOOpaMu U
WHCTPYMEHTAMH.

OOyyaromuiicss MpUOOPETET HABBIKK UCIIOIH30BAHUS HAYYHO-TIOMYJISIPHON JTUTEPATYPHI IO OMOJIOTHUH, CITPABOYHBIX
MarepuasoB (Ha OyMa)XKHbIX U 3JIEKTPOHHBIX HOCUTENSX), pecypcoB NHTepHeTa Npy BHIMOJHEHUH YU4E€OHBIX 3a/1au.

OOyuaromuiicss MOJIyYUT BOBMOXKHOCTh HAYUUThCS:

* OCO3HAHHO HUCIIOJIb30BaTh 3HAHUS OCHOBHBIX MPABUJI MOBEJICHUS B IPUPOJIE U OCHOB 3I0POBOTO 00pasa KU3HU B OBITY;

* BBIOMpATH 1IE€JIEBBIC U CMBICIIOBBIE YCTAHOBKHU B CBOUX JEHUCTBUSIX M MOCTYIMKAX MO OTHOIICHUIO K KUBOU MPUPOJIE,
3JI0POBBIO CBOEMY U OKPYIKAIOIIHX;

* OpPHUEHTHPOBATHCS B CUCTEME MO3HABATENBHBIX IIEHHOCTEH — BOCIIPUHUMATH HH(GOPMALIUIO OUOJIOTMYECKOTO COJIEP KaHUs
B HAYy4YHO-TIOMYJISIPHOM JIUTEpaType, CpeCcTBaX MaccoBoi nHpopmaiuu u MIHTepHeT-pecypcax, KpUTHUECKU OILICHUBATh
MOJyYEeHHYI0 HH(POPMAIUIO, aHATTU3UPYA €€ COJlep KaHue U TAaHHbIE 00 UCTOYHUKE UH(OPMAIINH;

* CO3/71aBaTh COOCTBEHHBIE MMChbMEHHBIE M YCTHBIE COOOIIEHUS 0 OMOJIOTHYECKUX SBIEHUSAX U MPOIECCaxX Ha OCHOBE
HECKOJIbKUX UCTOYHUKOB MH(OpPMAITNH, COTTPOBOXKAATH BHICTYTNICHUE MTPE3CHTAINEH, YIUTHIBAast 0COOCHHOCTH ayJIUTOPHH
CBEPCTHHKOB.

OO0yuaroiuiicss Hay4YnuTCs:
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* BBIJICIATH CYIIECTBEHHBIE IPU3HAKU OMOJIOTHYECKUX 00BEKTOB (KHBOTHBIX KJIETOK M TKaHEH, OpraHOB U CHUCTEM OPraHOB
YeJI0BEKa) U MPOIIECCOB KU3HEACATEILHOCTH, XapaKTePHBIX JIJI OpraHu3Ma YeI0BeKa;

* apryMEHTHPOBATh, IPUBOIUTH JIOKA3aTEIHLCTBA B3aMMOCBS3H YCIIOBEKA U OKPYIKAIOIIEH CPebl, POJICTBA YETIOBEKa C
’KUBOTHBIMU;

* apryMEHTHPOBATh, IPUBOIUTH JOKA3ATEIHCTBA OTIMYUHN YEIIOBEKA OT )KUBOTHBIX;

* apryMEHTHUPOBATh, TPUBOIUTH JOKA3ATEIHCTBA HEOOXOJUMOCTH COONIOICHUS Mep PO(DIIAKTUKY 3a00JICBaHUA,
TpaBMaTU3Ma, CTPECCOB, BPEIHBIX MMPUBLIYCK, HAPYIICHHS OCAHKH, 3pEHUS, CITyXa, MHPEKIIMOHHBIX U TIPOCTYTHBIX
3a00JICBaHUM;

* 0OBSCHATH IBOIIOIMIO BUIAa UeIIOBEK pa3yMHBIN HA MPUMEpaxX COMOCTABICHUS OMOJIOTHISCKIX OOBEKTOB U IPYTHUX
MaTepHUaIIbHBIX apTe(haKTOB;

* BBIABIIATH MPUMEPHI U TOSCHATH MPOSBICHUE HACIICICTBCHHBIX 3a00ICBaHUH Y YEIOBEKa, CYIITHOCTh IMPOIIECCOB
HACJICICTBEHHOCTH U U3MEHUMBOCTH, TIPUCYIIEH YEITOBEKY;

* pas3auyarh [0 BHEITHEMY BHJIY, CXeMaM U OIMCAHUAM pPeallbHbIe OMOJIOTHYECKUE OOBEKTHI (KJIETKH, TKAHH OPraHbI,
CHUCTEMBI OPTaHOB) WJIM UX U300paKEHUS, BBISABIISITH OTJINIUTEIbHBIC TPU3HAKHA OHOJIOTHIECKUX OOBEKTOB;

* CpaBHUBATh OMOJIOTHYECKUE 0OBEKTHI (KJIIETKH, TKAHHU, OPTaHbl, CHCTEMbI OPTaHOB), IIPOIIECCHI JKU3HECATCIIBHOCTH
(muTaHue, TbIXaHue, OOMEH BEISCTB, BBIJICIICHHUE H JIP.); JIeJIaTh BBIBOJLI M YMO3AKIIOUEHNS HA OCHOBE CPaBHCHHS;

* yCTaHABJIMBATh B3aMMOCBSI3U MEKIYy OCOOCHHOCTSIMH CTPOSHUS U (DYHKIIUSAMH KJIETOK U TKAHEH, OPTaHOB U CUCTEM
OpTraHoOB;

* WCIIOJIB30BATh METOMBI OMOJIOTHYECKON HAYKU: HAOMIOAATh U OMUCKHIBATH OMOIOTHUECKUE OOBEKTHI U MPOTICCCHI;
MIPOBOAUTH MCCIICOBAHUS C OPTAHM3MOM YEJIOBEKa M OOBSICHAThH UX PE3YJIBTAThI;

* 3HATh U APTYMEHTHUPOBATh OCHOBHBIC MPUHIIUIIBI 37TOPOBOTO 00pa3a KU3HU, PAIIMOHAILHON OpraHu3aluy Tpyaa U
OT/BIXA;

* aHaJU3HMPOBATh M OICHWBATH BIUSHUE (DaKTOPOB pPHCKA HA 3I0POBHE UETIOBCKA;

* ONHCHIBATH U MCITOJIB30BATh MMPUEMBI OKa3aHUs MTEPBOM MTOMOIIIH;

* 3HaTh U COONMIOAAThH IpaBUiIa PabOTHI B KAOMHETE OMOJIOTHUH.

OOyyaromuiics MOJyYUT BO3MOKHOCTh HAYYUTHCS

*  O0BACHATH HEOOXOAMMOCTD MTPUMEHEHUS TEX WIIM MHBIX TPUEMOB MPHU OKa3aHUH MEPBOU TOBpaYeOHOM MOMOIITH TIPU
OTPABJICHUSX, 0KOTaX, 0OMOPOKEHHUSIX, TPaBMaX, CIIACCHUH yTOIAIOIIET0, KPOBOTCUCHUSX

* HAaXOIWUTh MHPOPMAIUIO O CTPOCHUHU U KU3HEACATEILHOCTH YeJIOBEKAa B HAYYHO-TIOMYJISIPHOM JINTEepaType,
OMOJIOTUYECKHX CIOBAPSX, CIPaBOYHUKAX, IHTepHET-pecypce, aHAIM3UPOBATh U OIICHUBATH €€, IEPEBOIUTh U3 OMHOU (DOPMBI B
ApYyTyto;
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* OPHEHTHUPOBATHCS B CUCTEME MOPAJIbHBIX HOPM U IIEHHOCTEH 10 OTHOIIEHUIO K COOCTBEHHOMY 3/I0POBBIO U 3JI0POBBIO
IPYTHUX JIFOJEH;

* HaXOJIWTh B YUeOHOH, HAYYHO-TIOMYIAPHOM uTeparype, MHTepHET-pecypcax nHpopManuio 006 opraHu3Me JyeoBeKa,
oOopMIISTh €€ B BUJIE YCTHBIX COOOIIEHUH U JTOKIIAIOB;

* aHAJW3HMPOBATh M OICHUBATH IEJICBHIC U CMBICIIOBBIC YCTAHOBKH B CBOUX JICUCTBUSX M MOCTYIKAX MO OTHOIIEHUIO K
3IOPOBBIO CBOEMY U OKPYIKAIOIINX; TIOCJIEICTBUS BIUSHUS (PAKTOPOB PHICKA HA 3J0POBhE YEITOBEKA.

* CcO371aBaTh COOCTBEHHBIE MUCHMEHHBIC M YCTHBIC COOOIIEHUS 00 OPTaHU3ME YeTIOBEKA U €0 )KU3HEACATEIIPHOCTH Ha
OCHOBE HECKOJBKHX NCTOYHUKOB MH(GOPMAIINH, COTIPOBOXK/IATh BHICTYIJICHUE TIPE3EHTAIINCH, YUUTHIBAsS 0COOCHHOCTH
ayTUTOPUN CBEPCTHUKOB;

* paboTaTh B TPyMIE CBEPCTHUKOB P PEIICHUH MTO3HABATEIBHBIX 33J1a4 CBI3aHHBIX C 0COOEHHOCTSIMU CTPOCHHS U
KU3HEJEATEILHOCTH OPTaHM3Ma YeJIOBEKa, IMIIaHUPOBAaTh COBMECTHYIO ACATCIBHOCTD, YYMTHIBATE MHEHUE OKPYKAIOMIUX H
aJICKBaTHO OIEHUBATh COOCTBEHHBIN BKJIQ/ B ICATEILHOCTD TPYIIIHI.

Copep:xkanne y4eOHOrO nmpeamMera, Kypca

CrpykTypa Kypca CKIaJbIBacTCs U3 TPeX YacTeil. B mepBoil packpbIBaeTCsi OMOCOLMANIbHAS IPUPOJA YETIOBEKA,
OIpEEIISIETCS] MECTO YEJIOBEKa B IPUPOJIE, AAeTCs Toorpadusi OpraHoB, paCKpbIBAIOTCS IPEIMET U METO/Ibl AHATOMUH,
(bY3HOJI0TUN U TUTUEHBI, POBOJIUTCSA 3HAKOMCTBO C pa3HOYPOBHEBOW OpraHU3alMel Opranu3mMa, pacCMaTpUBaIOTCS KIIETOUHOE
CTpPO€HHE, TKaHU U MOBTOPSETCA MaTepHall 7 Kiacca O HEpBHO-T'YMOPAJIbHOM peryisiiiuu OpraHosB.

Bo BTOpoii yactu naercs 0030p OCHOBHBIX CUCTEM OPraHOB, BBOAATCA CBEACHMs 00 0OMEHE BELIECTB, HEPBHOM U
HH/IOKPUHHON CUCTEMAX M UX CBSI3U, aHAJIN3AaTOPaX, OBEICHUU U IICUXUKE.

B Tpetbeii, 3aBepiarolieii, 4acTu paccMaTpUBalOTCA HHANBUAYAIbHOE Pa3BUTHE YEJIOBEKA, HACIEACTBEHHbIE U
NpUOOpETEHHBIE KaueCTBa JIMYHOCTH: TEMIIEPAMEHT, XapaKTep, CHOCOOHOCTH U Jp.

B mporpammMe npenycmarpuBaroTcs 1abopaTopHble U pakTHUeckue padboTsl. 110 xKenaHuto yunuTens 4acTb UX MOXKET OBITh
BBIIIOJIHEHA B KJIacCE, YacTh 3aJjaHa Ha JIOM (B KJIacce MPOBEPSIOTCS U HHTEPIIPETUPYIOTCA MOJIydeHHbIE pe3yabpTarsl). Cpenn
MPAKTHYECKUX paboT 00JIbIIOE BHUMAHKE yenseTcs QyHKIIMOHAIBHBIM MTPo0aM, MO3BOJISIOIINM KaXXA0OMY IIKOJIbHUKY OIICHUTH
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CBOM (pU3MUYECKUE BO3MOKHOCTH MTyTEM CPABHEHHS JIMYHBIX PE3YJABTATOB C HOPMATUBHBIMU. BKITIOUEHBI Tak)XKe TPEHUPOBOYHBIC
3aJlaHus, CIIOCOOCTBYIOIIME PA3BUTHIO HAOTIONATEILHOCTH, BHUMAHUS, TAaMSITH, BOOOPaKEHMUS.

"Bbuonorus.Yenosek ", 8 kiacc (35 yacoB B HEEIIO)

Brenenue (1u)

l.buonoruyeckas u couuagbHasl IPUPOAA YEIOBEKA

1.06mmit 0030p opranusma yenoneka. (3 4)

buonoruyeckue u conuanbHble (PAKTOPBI B CTAHOBJIEHUHU YesioBeKa. [I[puHIMInanbHble OTIIMYMS YCIOBHUMA KU3HU YETIOBEKA,
CBSA3aHHBIE C MTOSIBJIEHNEM COLIMAIIBHOM Cpelibl. Ee mpenmyIecTBa U U3AEpKKU. 3aBUCUMOCTh YEJIOBEKA KaK OT MPUPOIHOM, TaK
U OT COL[MAIBHOM cpe/ibl. 3HaYeHUE 3HAHUN O CTPOEHUHU U QYHKIUAX OpraHu3Ma AJisd MOAJIEP>KaHUs CBOETO 3/10POBbS U
3I0POBBS OKPYKAIOILIUX.

Hayku 00 opranusme 4enoBeka: aHaTOMusl, pu3HoNOrusi, rurueHa. CanutapHo-rTurueHudeckas ciuysxxoa. OyHkuuu
caHuTapHo-3nuaeMuonornueckux neHTpoB (COLL). OTBeTCTBEHHOCTH JIIO/IEH, HAPYIIAIOIINX CAHUTAPHBIE HOPMBI OOIIEKUTHS.

Crpoenue opranusma yenoBeka. Ctpykrypa Temna. Mecto uyenoBeka B pupozae. CXoACTBO U OTIIMYMS YEJIOBEKA OT
KUBOTHBIX. Mopdodusnonornueckrie 0COOEHHOCTH YEJIOBEKa, CBSI3aHHBIE C MPSIMOXOXKACHUEM, Pa3BUTHEM TOJIOBHOTIO MO3Ta,
TPYZIOM, COLIMATILHBIM 00pa30M >KU3HU.

Knetka. CTpoenne, XUMHUECKHIl COCTaB, )KM3HEIEATEIbHOCTh: 0OMEH BEIIECTB, (PepMEHTHI, ONOCUHTE3 U OMOJIOTUYECKOE
OKHCJIEHHE, POCT, pa3BUTHE, BO30YIUMOCTb, JACIICHHUE.

TKaHM )KMBOTHBIX U YEJIOBEKA: DIIUTEINAIIbHBIC, COCAMHUTEIbHBIE, MBIIIEUYHbIE, HEpBHAs1. CTpOEHUE HEUPOHA: TEIO,
JNEHIPUTHI, AaKCOH, CUHAIICHI.

VYpoBHHU opranuzanuu opranusma. Opran u cuctemsl opraioB. HepBHas perymsanus. Hactu U OTAeNbl HEPBHOW CUCTEMBI.
Pednekc, peduekropHas ayra, mporecchl Bo30yX1eHUus U TopMokeHud. ['ymopanbsHas perynsauus. Ponb SHIOKpUHHBIX Kelle3 U
BbIpa0aThIBAEMBIX MU TOPMOHOB.

JleMoHCTpanus: pa3iokeHre pepMEeHTOM KaTayia3oi MepoKCcCuaa BOAOPOIa.

Jlaboparopnas padora «JleiicTBUE KaTa J1a3bl HA MEPOKCU BOAOPOIA»

Jlaboparopnas pabora «KneTku v TKaHU 10T MUKPOCKOTIOM))

[Ipaktuueckas pabora «3ydueHre MUraTeIbHOTO pedieKca U ero TOPMOKECHHUSI.

Bupryanbnas skckypeus «lIpoucxoxaeHne yenoBeka»

2. OnopHo-aBUrareiabHas cuctema. ( 4u)

3HaYeHHe KOCTHO-MBILIEYHOU cucTemMbl. CKeJeT, CTPOCHHE, COCTaB U coelnHeHue kocTeil. O030p cKeJeTa rojaoBhl U

TYJIOBHUIIIA. Ckener nosicoB u CBO60I[HLIX KOHEUHOCTEH. HCpBaﬂ IOMOIIIb ITPH TpaBMax CKCJICTA U MBIIIIII.
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Tumnbl M, X cTpoeHne u 3HaueHre. O030p OCHOBHBIX MBIIIIT YesioBeKa. luHamuyeckast u cratudeckasi paboTa MBbIIIIII.
DHepreTruKa MbIIIEYHOTO COKpalleHus. Peryisaius MbIIIEUHbIX IBUKEHUN.
Hapymenne npaBunbHoOM ocanku. [lnockoctonue. Koppekuus. PazButre onopHO-IBUTaTENbHON CUCTEMBI: POJIb 3aPSIKH,
YPOKOB (DM3KYJIBTYPHI U CIIOPTA B PA3BUTHH OpPraHu3Ma. TpeHUPOBOUYHBIN 3PPEKT U CIOCOOBI €T0 TOCTUKCHHUS.
JleMoHCTpauuu:
Ckeneta, pacnuioB KOCTEH, MO3BOHKOB, CTPOEHHUS CyCTaBa, MBIIIIIL U JIp.
Jlaboparopnas pabora «CTpoeHne KOCTHOM TKaHW».
JlaboparopHnas padota «CoctaB KOCTEI»
[Ipaktuueckas pabora «lccnenoBanue CTPOCHHUS MIIEYEBOTO MOSICA U IPETIIICUbsD)
[IpakTtuueckast padorta «l3ydueHue pacmosioXeHUsT MBIIIII] TOJIOBBD)
[Tpaktuueckue padotel «IIpoBepka nMpaBUILHOCTH OCAHKWY,
«BbIsIBIEHHE TJIOCKOCTOTIHSI,
«O11eHKa THOKOCTH TTO3BOHOYHUKA»

3. KpoBenocHas cucteMa. BHyTpeHHss cpefa opranusma. (4 u)

BHyTpeHHss cpena: KpoBb, TKaHEBas KHUAKOCTh, TUM(a; UX KPyroBOpOT. 3HaU€HUE KPOBU U €€ COCTaB: IjIa3Ma U KJIETOYHbIE
anemeHThl. X dyHkimn. CBepThIBAEMOCTH KPOBH.

NMmyHuTeT. Opranbl MMMYHHOW cHUCTEMBI. AHTUTEHBI M anTuTena. iMMyHHas peakuus. KiieTouHblil 1 ryMopasbHBbIi
ummyHnnteTsl. Pabotsr JIyu [Mactepa, 1.11. MeunukoBa. M300petenne BakiuH. JleueOnbie ceiBopoTku. Knaccudukanus
MMMYHHTETA. TKaHEBast COBMECTUMOCTD U nepenuBanue Kposu. I, 11, III, IV rpynmel kpoBr — nposiBIEeHUE HACIEACTBEHHOTO
uMMyHuTeTa. Pesyc-pakrop. Pe3yc-koHQIUKT Kak ciecTBHE MPUOOPETEHHOTO UMMYHHTETA.

Cepatie u cocynbl — opransl kpoBooOpaiieHusi. Ctpoenue u GyHKIuu cepana. @as3wl cepeuHom aesTenbHoCcTH. Manblil u
00JIBIION KpYTH KpOBOOOpAaIIeHHs. ApTEepUH, KamILIspbl, BeHbl. DyHKIMK BEHO3HBIX KjanaHOB. OTTOK TuMdbl. DyHKIIUU
auMQoy310B. J[BHKeHUE KPOBHU 10 cocynaM. JlaBieHue KpoBU Ha CTEHKH cocyaa. CKopocTk KpoBoTOKa. M3Mepenue
aprepuanbHOro nasneHus. llepepacnpenenenue kpoBu B opranusme. Perymsuus padboTsl cepana u cocynoB. ABTOMaTu3M
CEpIECYHON MBIIIBI. bOIe3HN CepIedHO-COCYAUCTON CUCTEMBI M X IIpeaynpexaeHue. IlepBas noMonis npu KpOBOTEUEHUSX.

JleMoHCTpauuu:

Topca uenoBeka, Mofenu cepaua, NpUOOPOB JUIsl U3MEPEHUS apTEPUATILHOTO JaBlIeHUs (TOHOMETpa U (pOHEHA0CKoNa) U
cioco00B UX HCMOIb30BAHUS.

JIabopatopnast pabota «CpaBHEHHE KPOBH YEJIOBEKA C KPOBBIO JIATYIIKI

[IpakTuyeckas padora «/3ydueHue sIBIEHHS KUCIOPOIHOTO FOJI0JaHUs)
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[Ipaktuueckue padotsl «Omnpenenenuro YCC, CKOPOCTH KPOBOTOKA
«HccnenoBanue peieKTOPHOrO MPUTOKA KPOBU K MBIIIIAM,BKIIOUHMBIIUMCS B pabOTy»
[IpakTrueckas padbota «Jloka3areabCTBO Bpeia TaOaKOKypEHUs»
[TpakTrueckas pabora «DyHKIMOHAIbHAS CEPACYHO COCYAUCTAas MpoOay
4. JlpixarenbHasi cuctema. (24)
3HayeHue AbIXaTeIbHON CUCTEMBI, €€ CBSA3b C KPOBEHOCHOW cucTeMoil. BepxHue npixarenbHbie MyTH. [opTanb — opran

rosocoodpaszoBanus. Tpaxes, [iaBHbIe OpOHXH, OPOHXUATBLHOE IEPEBO, abBeobl. Jlerkue. IlpucreHounas u nerodynbie
IJIEBPBI, TUIEBpaJIbHAS M0A0CTh. OOMEH ra30B B JIETKUX U TKaHsX. JlpIxarenbHble ABH>keHus. HepBHast u rymopanbHas
PEryisUnA IbIXaHUs. bONe3HU OpraHoB AbIXaHUs, UX NpeaynpexaeHue. ' urnena aeixanus. [lepsas momos npu nopaxeHuu
opraHoB nbixanus. [ToHATHE 0 KIMHUYECKOW U OMoornyeckoi cmeptu. [IpremMbl HCKYCCTBEHHOTO AbIXaHUS U30 pTa B POT U
HEMPSIMOIO Maccaka CepLa.

JlemoHCTpanuu:

Topca denoBeka, MOJIENM TOPTAHU U JIETKUX, Mozienu JloHaepca, IEMOHCTPUPYIOIIEH MEXaHU3MbI BJOXa U BBIJOXA.
Jlaboparopnas pabora «CocTaB BABIXa€MOIO U BBIIBIXaEMOTO BO3IyXa»

Jlaboparopnast pabota «JlpIxareabHbIe IBHKEHUSD)

[Ipaktuyeckas padora «3mMepenne oOxBara rpyl HOM KICTKN

[Tpaktuueckas padora «OnpeaeseHue 3arnbUIEHHOCTH BO31yXa

5. [lumeBaputenbHas cucrema. (44)

3HaueHHe MUK U ee cocTaB. [IumieBbie MpoayKThl U MUTaTEIbHbIE BellecTBa. Opransl nuieBapeHus. [luinesapenue B

POTOBOM MOJIOCTH, KETMyAKe U KuleyHuke. CTpoeHNe OpraHoB MHUIEBAPUTEIHLHOTO TPAKTa U MUIIEBAPUTENBHBIX kene3. Popma
1 GyHKIUU 3y0O0B.

[TumeBapuTenbHble (hepMEHTHI POTOBOM MOJIOCTH U kenynaka. [lepeBapuBanre muuy B ABEHAAATUIIEPCTHON KUIITKE

(bepMeHTHI TOJKETYA0YHOM JKeJie3bl, pOJib JKEJIYU B NMUIlIeBapeHUn ). BcackiBaHue nuTareabHbIX BeniecTB. CTpoeHue u
(YyHKIIMM TOHKOW U TOJICTOM KUIIKU. AnmeHAuKC. CUMIITOMBI almeHAnIuTa. Perysmuus nuiieBapeHus.

3aboseBaHne OpraHoB MUIIEBapeHKs U uX npodriaktuka. [lutanue u 310poBke.
JlemoHCTpauuu:

Topca yenoBeka; MUIIEBAPUTEITHLHON CHCTEMBI KPBICHI (BIXKHBIN ITpenapar).
[Tpaktuueckast padbora «OnpeneeHrne MECTO TIOJIOKESHHS CITIOHHBIX KEJIE3)
JlaGoparopnas pabora «JleficTBue (hepMEHTOB CIIOHBI Ha Kpaxma
Jlaboparopnas pabora «JleiicTBrue (hepMEHTOB JKEIYIOYHOTO COKa Ha OEITKI»

6. OOMEeH BeleCTB U YHEPTUH. (2 )
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[IpeBparienus 6eIKOB, )KUPOB U YIIeBO10B. OOMEHHBIE MPOIIECCh B opranu3me. [loaroroBurensHas U 3aKIrOUUTEIbHAS
ctaauu oomeHa. OOMeH BEIIEeCTB ¥ PHEPIUU B KIIETKE: MJIACTUYECKUNM OOMEH U SHEPTeTUYECKUil 0OMEH. DHEeProTpaThI
YeJI0BeKa: OCHOBHOM U 001uil 0OMeH. DHepreTuiyeckasl eMKOCTh NUIIK. DHepreTuueckuil 0ananc. OnpeneneHue HopM
nutanus. KadyecTBEHHBIN COCTaB MUILK. 3HaYeHHE BUTAaMUHOB. [ 'uno- u runepsuramMmudo3bl A, B, C, D. BogopactBopumbie U
’KUPOPACTBOPUMbBIE BUTAMHUHBI. BUTamMuHbI 1 1ienu nutaHus Buaa. AButamMuHo3sl: A ("kypunas ciernora"), Bl (6one3nb
6epu-6epu), C (uunra), D (paxur). IX npeaynpexaeHue 1 JeueHue.

[IpakTuueckas pabora «OnpenereHue TPEHUPOBAHHOCTH OpraHU3Ma Mo (PYHKIIMOHAJIBHOM TPOOE C MaKCUMaIbHOM
3aJICP>KKOM JIXaHUSI 10 U MOCIIE HArpy3Km»

7. MoueBslienuTenbHas cucrema. (2 4)

Posb paznu4HbIX CUCTEM B YIAJICHUH HEHY>KHBIX BPEJIHbIX BEILIECTB, 00pa3yloIuXcsi B opranuzme. Posb opranoB
MoOuYeBbIIeNIeHUs], X 3HaueHue. Ctpoenue u ¢pyHkuuu nouek. Hegppon — pyHkimonansHas equuuna nouku. O0pazoBaHue
NEPBUYHOM M KOHEUHOW MOYH. YJaJ€HNE KOHEYHON MOYHM U3 OpraHu3Ma: pojb MOUYEYHOM JIOXaHKH, MOYETOYHUKOB, MOUYEBOTO
My3bIps U MOUCHUCITYCKaTenbHOTo KaHana. [Ipenynpexnenue 3aboneBanuii moyek. [luteeBoit pesxxum. 3HaueHUE BOJIBI U
MHUHEPAJIBHBIX COJIEN JUIsl OpraHu3ma. [ urueHnyeckas OleHKa NUTheBOM BOJBI.

8. Koxa. (2 1)

3HaYeHUE U CTPOEHNE KOKHBIX MTOKPOBOB M CIM3UCTHIX 000JIOUEK, 3aIMUINAIOIINX OPTaHU3M OT BHEIITHUX BO3JICHCTBUN.
OYHKIHY STUACPMHUCA, IEPMbl U TUIIOJIEPMBI. BOJIOCHI U HOI'TH — pOTrOBbIE MPUIATKHA KOKHU. KOXKHBIE pelienTopbl, IOTOBbIE U
cajbHbIE XKene3bl. HapyllleHus: KO>KHBIX TOKPOBOB U UX MpUYKMHBL. OKa3aHUe NEPBOIM MOMOIIHN MPU 0XKOTaX U OOMOPOKEHHUSX.
I'puOKoBBIC 3a00JIeBaHUS KOXKU (CTPUTYIIUH JIMIIIAM, YeCOTKA); UX MPETyNPEXKACHUE U MEPHI 3aLIUTHI OT 3apPAKECHHUSL.

TernnmooOpazoBanue, TEMIOOTAAYA U TEPMOPETYIISALNS Opranu3ma. Posib KOXXH B TEpMOPETYISLIUU. 3aKaIuBaHUE OPraHU3Ma.
[lepBast moMoILIs TPU TETJIOBOM U COJIHEYHOM yHapax.

JlemoHcTpanms:

PenbedHol TaOMUIIBI CTPOCHUS KOXKU.

9. DHIOKpUHHAS W HEPBHAs CUCTEMBI. (3 1)

JXenesbl BHEIIHEH, BHYTPEHHEHN U CMEIIaHHON ceKpelnu. Pojib TOpMOHOB B 0OMEHE BEIIECTB, POCTE U PA3BUTUM OPraHU3Ma.
ComaroTporHbIii TOpMOH TUNo(du3a, TOPMOHBI IIUTOBUAHOMN *kee3bl. boje3nu, cBa3aHHbIe ¢ TUOPYHKIUEH (KapJIUKOBOCTh) U
c runepdyHKuuen (rurantusm) runodusa. bonesnu NUTOBUIHOM Kene3bl: 0azenoBa 601€3Hb, CAU3UCTHIN oTek. [opMoH
MOJIKEITYTIOUHOM JKeJie3bl MHCYIMH U 3a00JIeBaHNe caxapHbIM auaberoM. [OpMOHBI HAJITOYEYHUKOB, UX POJIb B MPUCIIOCOOICHUHU
OpraHu3Ma K CTPECCOBBIM Harpy3KaM.

JlemoHCTpanuu:
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Mogenu ropTaHu co UIUTOBUIHOMN KeEJI€30, TOJIOBHOTO MO3Ta ¢ TUNo(u3oM; penbedHON TabIUIbl, N300pakaroIeH Keae3bl
SHJIOKPUHHOU CUCTEMBI.

3HaueHNe HEPBHOM CUCTEMBI, €€ YaCTH U OTAeNbl. PednexTopHbiil mpunnun padoTsl. [IpsMbie u oOpatHbie cBs3u. DyHKIMS
aBTOHOMHOTO (BEreTaTruBHOIO0) otaena. CuMnaruuyeckuili ¥ napacuMIiaTnyeckuii noaotaensl. HeiiporymopanbHast
(HeliporopMoHajbHast) peryasus: B3aUMOCBA3b HEPBHOM U SHAOKpUHHON cucteM. CTpoeHue U (yHKIIMH CIIMHHOTO MO3Ta.
OTnesnsl TOIOBHOTO MO3Ta, X CTPOCHUE U (PYHKIIMU. AHATUTUKO-CUHTETHYECKas! PyHKUMS KOPBI OOJBIINX MOTyIIapUi.

JlemoHCTpanuu:

Mopenu roroBHOro Mo3ra, KoJIEHHOro pediekca CIMHHOTO MO3Ta, MUTaTeJIbHOTO, IIIOTATEIbHOTO pe(IIEKCOB
MPOJOJATOBATOr0 MO3ra, PyHKIMI MO3KeUuKa U cpeaHero mo3ra. [Ipakruueckas padoraNel6 «M3yuenue neicTBust NpsiMbIX U
0oOpaTHbIX CBSI3EW»

«IITprx0oBOE pa3apakeHUE KOKN»
«M3yuenue QyHKINIA OTIETOB TOJIOBHOTO MO3Ta»

10. Opranbl 4yBCTB. AHANU3aTOPHI. (2 )

@YHKIMY OPraHOB YYyBCTB U aHAIM3aTOPOB. OLIylIeHUs U BOCHPUATHA. B3aMOCBs3b aHAIN3aTOPOB B OTPAKEHUU
BHEIIIHETO MUpa.

Opran 3penus. [lonoxenue a3 B yepene, BCoMorareabHbli anmnapar maza. CTpoeHne U GyHKIUU 000JI04YeK I71a3a U ero
orntrueckux cpef. [Tamouku u KomOouKM ceTdyaTku. 3pUTeNbHbIN aHam3aTop. Posb m1a3HbIX MBI B HOPMUPOBAHUN
3pUTENbHBIX BOCHPUATUNA. BuHOKYNsipHOE 3peHue. 3a0oaeBaHe U MOBPEXACHUE a3, MpouiIakTuKa. [ uruena 3peHus.

Opran cayxa. [Tonoxenue nupamua BUCOYHBIX KOocTel B uepene. CTpoeHne U (PyHKIMH HapY>KHOTO, CPEAHETO U
BHYTpPEHHETO yxa. [IpennBepue u ynurka. 3ByKOIepeaaroni U 3ByKOBOCITPUHAMAOIIMHI ammaparsl yxa. CiryxoBon
aHanuzatop. ['uruena cioyxa. Pacnpocrpanenne nHQEKIUU Mo CIIyXOBOU TpyOe B CpeiHEe yXO KaK OCI0KHEHUE aHTHHBI,
rpunna, OP3. Bops0a ¢ nrymom.

BecTubynsipHslii annapar — oprad paBHoBecHs. DyHKIIMM MEIIOYKOB MPEAJIBEPUS BHYTPEHHETO yXa U MOITYKPYKHBIX
KaHAJIOB.

Oprassbl ocsi3aHust, 0OOHSHMSI, BKyca, X aHAJIU3aTOpbl. B3anMOCBsI3b ONIYIIEHUH — pe3yabTaT aHATMTUKO-CUHTETUYECKON
JESTENBHOCTH KOPBI OOJBIITUX MOMTYIIAPHIA.

JlemoHCTpanuu:

Mopenu ueperna, miaza 1 yxa.

[TpaxTrueckue padbotsl «MccienoBanue peakuy 3padka Ha OCBEHIEHHOCTDY,

«MccnenoBanue mpuHIAIA PaOOTHI XpyCTaMKa, 00OHAPY>KEHUE CIIETIOTO MATHA

«OneHKa COCTOSIHUSI BECTUOYIISIPHOTO armapara
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«MccnenoBanme TaKTUIBHBIX PELIETITOPOB)
11. IToBeneHue u BbICIIast HEPBHAS JEATEIBHOCTH (3 )
Bpoxnennbie ¢popMbl moBeieHUs: 0€3yCIOBHBIEC PedUIICKCh, MHCTUHKTHI, 3aneuatienue. [IpuoOpeTeHHbie PopmMBbI MOBEACHUS.

YcinoBHbBIC pe(bneKcm, I[I/IHaMI/I‘-IeCKI/Iﬁ CTCPCOTHUIIL, pacCynodHasa ACATCIIbHOCTD.

OtkpsiTue .M. CeueHoBbIM 1IeHTpanbHOro TopMokeHus. Padotsr WL.I1. [1aBioBa: oTkpbITHE 6€3yCIOBHOTO U YCIOBHOTO

TOPMOKEHHS, 3aKOH B3aUMHOM MHIYKIMH BO30YKI€HUS — TOPMOKEHUS. A.A. YXTOMCKHA. OTKpPBITHE SIBIEHUS JOMUHAHTHI.
buonoruyeckre puTMBbI: COH U €ro 3Ha4eHHe, (pa3pl CHAa, CHOBUICHUS.

Oco0eHHOCTH BBICHIEH HEPBHOW AEATENBHOCTH UeaoBeKka. Peub u co3Hanue. @yHKIMY BHEIIHEN U BHYTPEHHEHN peuH.

PeueBbie IEHTPBI M 3HAYEHHE A3BIKOBOM Cpelbl. PONb TPyAOBOM NEATENBHOCTHU B MOSBIEHUN PEYM U OCO3HAHHBIX JEUCTBUM.

[To3HaBaTenbHBIE POLIECCHI: OIIYIIEHNE, BOCTIPUITHE, TaMITh, BOOOpaXEHUE, MBIIIUICHUE. BUIbI TaMSTH, TPUEMBI

3aroMuHaHusg. OCOOCHHOCTH MBIIIJICHH:A, CT'0 PA3BUTHC.

Boust, smoninu, BHUMaHue. AHanu3 BojieBoro akra. KauectBo Boiu. Ou3nonornyeckas 0CHOBA AIMOIIUH.
Buumanue. HenpousBosibHoe 1 mpon3BosibHOE BHUMaHUE. CriocoObl MoAepKaHnsl BHUMAHHUS.
N3menenune paborocrnocodbHoctu, 6opbda ¢ yromsiennem. Ctaauu paboTocrocoOHOCTH: BpabaThIBaHHUE, yCTOMYUBAs

paboTocnocoOHOCTh, yromieHue. OpraHu3amus OT/IbIXa Ha pa3HbIX CTAAUAX pab0TOCIIOCOOHOCTH. PexxuM JTHS.

JleMoHCTpauuu:
Mogenu roJJOBHOTO MO3Ta, TBOMCTBEHHBIX N300paKEHUH, BRIPAOOTKH TMHAMUYECKOTO CTEPEOTHUIIA 3ePKATTLHOTO MTUChMA,

WJUTKO3UM yCTAaHOBKH.

[Ipaktuueckas padora «llepecTpoiika TMHAMUYECKOTO CTEPEOTHUIIA
«M3yueHrne BHUMaHU
12.ITonoBas cucrema. MuanBuayansHoe pa3Butue opraHnuszma. ( 24)
Posib 1OJIOBBIX XpOMOCOM B OINPEAEIICHUN Pa3BUTHSI OPraHU3Ma JIM0O0 MO MY>KCKOMY, JTM00 10 KeHCKOMY TuIy. JKeHckas

noJioBas (penpoayKkTuBHasi) cucrema. Pa3BuTue siiliekyieTku B GOJUTUKYIE, OBYJSALNS, MEHCTpyalus. Myskckast moioBast
cucrema. ObpazoBanue criepmaro3on1oB. [lommtonuu. ['urneHa npoMexHoOCTH.

HacnencrBennsie u BpoxkJaeHHBIE 3a001eBanusl. bonesnu, nepenatomiuecs monossiM mytem (CIIN/, cudunuc, ronopes).
BuyTtpuytpo6Hoe pazsutue. OmionoTBopeHue, 00pa3oBaHue 3apobliia U mioja. 3akoH [exkens — Mrosiepa u mpu4uHbI

OTKJIOHEHUS OT Hero. Pa3BuTre opranusma nocie poxjaeHus. 3menenus, cBsizanuble ¢ myoeprarom. KanennapHsiid,
OMOJIOTUYECKHI U COIMATILHBIN BO3PACTHI YETIOBEKA.

BrnusHre HapkOTeHHBIX BEIIECTB HA 3[I0POBhE U CyL0Y denoBeka. [Icuxonornyeckre 0COOCHHOCTH TUYHOCTH:

TEMIIEPAMEHT, XapaKkTep, HHTEPECHI, CKIIOHHOCTH, CIIOCOOHOCTH. PoJIb HACIEICTBEHHOCTH U TIPUOOPETEHHOTO OITbITA B
Pa3BUTHH CIIOCOOHOCTEH.
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JleMoHCTpauuu:

Mopenu 3apoapIuei 4YeJI0BEKa U )KUBOTHBIX Pa3HbIX BO3PACTOB.

13. IToBTopenue.. (1 u)

«CornacoBaHO» «YTBEpPXKIAI0»
«CormnacoBaHo» 3aM. pyKOBOIHTEIIS Jupexrop
PyxoBoautens HIMO o YBP MOY COII Nel MOY COII Nel
. Kpacusiii Kyt . Kpacusiii Kyt
[Tmuxkosa JI. A. Mansnena E.H.

[Ipotokom Ne 1
ot «30 .08 . 2022

Menbnukosa H. B.
«31 » aBrycra 2022

[Tpuka3z Ne 107
or 1. 09.2022

PABOYAS [TPOI'PAMMA TIEJATOI'A

ITomoBukoBoii Haramsn AHATOJILEBHBI
YUUTEII IEPBOM KAaTErOPUH
MOY COI Nel
r. Kpacneriit Kyt
110 OMOJI0TUH
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& Kiacc

PaccmoTpeno Ha 3acenanuu
[Temarormueckoro cosera
IIporokom Ne 1
or «31 » aBrycra 2022 r
2022-2023 yueOHblii roa
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8-1 kiacc: JIparommnos A.l'., Mam P /1.

KanenaapHo — teMaTuyeckoe MJIAHUPOBAHUE
Y4eOHBII KOMIIOHEHT: B Heae0 — 1 yaca, 3a rog — 35 yacoB.
«buonorus. YemoBek»

OpraHoB, OpraHu3m
HepBHas n
rymoparsbHas
perynaumns. Oowmmn
0630p opraHuama
Yyenoseka

opraHoB

XMUBOTHbIX

Ne [ Tema ypoka Kon-Bo | [laTa [lomallHee 3agaHue OcHoBHble noHsaTna | NoBTopeHne CamocTtosaTensHas
yacoB N TEPMUHBI N3y4YEeHHOro N npakTnyeckas
mMartepuana DeAaATenbHOCTb
yyqallmxcs
1 | BBegeHue 1 TakcoHoOMU4eckoe PabotaBsllT
Buonornyeckas n 1 Couunym NonoXxeHue
coumanbsHas npupoga yenoseka B
yernoseka npupoae
2 | Tema1l06wunm o630p |3 TakcoHoMM4Yeckoe TkaHun pacTeHnn n PabotasllT,
opraHusma yenoseka |1 NONoXeHne YKMBOTHbIX KneTka, TEeCTbl
O6wwmin 0b63op Yyenoseka B Npupoae. | opraHongbl.
opraHu3ma 4YenoBeka. KneTka,opraHoungpbl,
MecTo B »XnBou XMMUYECKNN COCTaB
npupoae. Knetka, ee
CTpOEHNE, XUMNYECKNI
COCTaB,
KU3HEeOEeATENbHOCTb.
3 | TKaHW XNBOTHbIX U 1 TkaHu YenoBeka OpraHbl n cuctemol | PabotasllT
yenoseka. opraHoB
n/pl N3yyeHune
MUKPOCKOMNYECKOIrO
CTPOEHMUSA TKAHEN
4 | OpraHbl, CUCTEMbI 1 OpraHbl 1 cuctembl Cuctembl opraHoB PabotasllT,

TecThbl, paboTa c
Tabnuuen 3awuTa
npoekTa
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Tema2 Ckenet ronoss.l PabotaBllT

OnopHo-aBUraTenbHa MITEKONUTAKOLLINX

fl cucrtema .Ckenert. Ckenet

Ckenert. CTpoeHue, rofioBbl YenoBeka

COCTaB U COeANHEHNE.

CkeneT ronosbl

TYNOBULLA KOCTEN

CkeneTt KOHeYHOCTEN Ckenet koHe4HocTen | Ckenet P tectbl aboTta B I

n/p 3 N3yyeHune yenoseka. OxpaHa KOHEYHOCTEN T, AM.

BHELLHero Bnaa 300pOBbSA MITEKONUTAOLLNX.

OTAENbHbIX KOCTEMN. MbiweyHas

lMepBasi noMoLLb Npu cuctema

PacCTs>KEHUN CBA3OK, MITEKONUTaoLWMX

BbIBMXaX CyCTaBOB U

nepenomMax Koctem.

MblIWwLbl YeroBeka. MblILWwLbl YenoBeka. Mrnena Pabotas T, M

PaboTa mbiLL,. OcaHka n OMNOpHO-ABUraTernbH

HapyLueHne ocaHkn n nyockocTonue O CUCTEMBI.

nnocKkocTonue. Passutne

n/p 3 Onpenenexne OMNOpHO-ABUraTenbH

HapyLleHUn OCaHKn U O CUCTEMBI

nnockocTonms

OnopHo-gBuraTenbHom 3eontouns PabotaBlT,

CUCTEMBI. OMOpPHO-ABUraTeNbHO 3almTa npoekTa
N cucTemMsbl

Tema3 KpoBb 1 KpOBb 1 ee COCTaB. KpoBeHocHas Pabotas T, M

KpoBooOpawieHune cuctema

BHyTpeHHss cpeaa. MITEKONUTAOLLNX.

3Ha4veHune KpoBU K ee NMmmyHuTeET,

COCTaB. KPOBEHOCHas

n/p4 NsyyeHuve cucrtema

MUKPOCKOMNYECKOro MITEKONUTAOLLNX




CTPOEHUS KPOBU».

MmmyHuTeT
10 | TkaHeBas CBepTblBAEMOCTb CtpoeHue cepaua PabotaBllT,
COBMECTMMOCTb 1 KpoBU MMNeKonMTalrLWmxX TECThI
nepennBaHne KpoBw
11 | CtpoeHune n pabota Cepaue, kamepebl, Kpyru PabotaBlT
cepaua. Kpyrm npegcepans KpoBoobpalleHus y
KpoBoOOpaLleHns MNeKonuTaloLmX.
Jlnmdpatnyeckas
cuctema
12 | ABwxeHune numdbl . Jlumdpa. MNynbc, apt | ApTepuanbHoe Pabotas T
[Bv>xeHne KpoBu no pasneHue. [mruexa JaBneHue. 3awmrta npoekTa
cocygam. Perynauus cepaevHom 3aboneBaHne
paboTbl cepaua n [EeATenbHoOCTH cepaua
COCyOB.
MpenynpexaeHne
3aboneBaHui cepaua n
cocynos [Nepeas
NoMOLLb Npu
KPOBOTEYEHUSAX.
13 | Tema4. ObixaHue OpraHbl gbixaHus, [a3006MeH y PabotaBlT
Ha4YeHne ObIXaHus. nerkue. [a3000MeH B | >KMBOTHbIX
OpraHbl gbixaHus. NEerkux n TKaHAx
CTpoeHue nerkux.
[a3000MeH B nerknx u
TKaHAX. [lbixaTenbHble
OBWXEHUS
14 | Perynauus gbixaHus. Perynauus gbixaHusa | furneHa gbixaHma PabotaslT

lvrneHa gbixaHus.
[MepBas nomoLLb Npu
nopaxxeHnn opraHoB
OblXaHns

[MrneHa gbixaHus.
lMNepBas nomoLLb

3alinTa NpoeKTa.
TECThI
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15 | Tema 5. NMuweBapeHue CocTtaB nuiun. MuweBaputensHaa | Pabotas 1T, M
3HayeHne n coctas OpraHbl CUCTEMA XMBOTHBIX.
nuwm. OpraHsbl nueBapeHns MuweBapeHne B
nuLieBapeHns. POTOBOW NONOCTH
MIEKONUTAOLLNX.
16 | NuweBapeHne B MuweBapeHne B MuweBapeHne B Pabotas T, M
POTOBOW MOSOCTH, POTOBOW NOSIOCTU U Xenyake
xenyake. Perynsaums Xxenyake MIEKONUTaLLMNX
nuieBapeHns
n/p6 Oencteue
depMEHTOB CIIOHbI Ha
Kpaxman
17 | .'urnena nutaHus. MMrnena nutaHuns Pabotas T, M
MpodumnakTrka
3aboneBaHui opra n/p9
M3mepeHune maccol n
pocTa CBO€ero
opraHm3ma HoB
nuLieBapeHns
18 | KOHTpOnb 3HaHUK1 No OcHoBHble NoHATUSS | OBMeHHbIe PabotasllT
Teme «[nweBapeHne» TEMbI npoLeccol B
opraHusme
YXUBOTHbIX
19 | Temaé O6meH O6MmeH BellecTs. CocTtaB nuLun. Pabotas T, M
BeLeCcTB U 3Heprum Hopmbl nutaHna ButamuHbl

O6MeHHbIe npouecchl
B opraHuame. Hopmbil
nutanus. ObmeH
©ernkKoB, XXNpos.,
yrneBogoB




20 | 38.ButamuHbl ButamuHbl, nx BbigenutenbHas PabotaBllT,
Knaccugukauma cucrtema TeCTbl 3aluTa
MNEKONMUTAIOLWMX npoekTa

21 | Tema 7.. BbigeneHune MNoukn BbigenutenbHas PabotaBlT
CtpoeHue n pabota cuctema
novek MNEeKoNUTaLWmMX

22 | NpepynpexaeHne 3aboneBaHus novek | Koxa Pabotas 1T, M
3aboneBaHNN NOYEK. MNeKonUTaLWmx
[MnTbEBON PEXNM

23 | Tema 8 Koxa Koxa. CTtpoeHue. 3HayeHne Koxu PabotasllT
Koxa. CTpoeHune u 3Ha4YyeHune Koxu MI1eKONUTakLLUX
3HaYEHUNE KOXN
n/p 12 Onpegenexune
XXUPHOCTU KOXM C
NOMOLLLbHO ByMaXkHON
candeTkn. Ponb KoXxu
B TENJIOPErynaumm.

HapyLieHne KOXHbIX
NMOKPOBOB "
NOBPEXOEHNIN KOXMN.
OkasaHwue nepBou
NOMOLLM NPU TENSTOBOM
N COSTHEYHOM yaapax

24 | KOHTpOsnb 3HaHW No OcHoBHble noHATHA | OBMeH BeLLecTB Pabotas T
Temam «ObmeH TEMbI YXMBOTHbIX U
BellecTB. BoigeneHue. yenoseka
Koxa.»

25 | Tema 9. QHAOKPUHHas >Kenesbl BHyTpeHHen | buonoruyecku PabotaB Il
cucrtema N BHELLHEN aKTUBHbIE T,TecTnl
>Kene3bl BHeLUHen, cekpeunn. Pornb BellecTBa. HepBHas
BHYTPEHHEN U rOPMOHOB cuctema

CMeLLaHHOW CeKkpeLun.
Ponb ropmoHOB B

MnekonnTarwmnx
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obmeHe BellecTB,
pOCTE U pa3BmUTUA
opraHu3ma.

26

Tema 10 HepBHas
cuctema

3HayeHue n CTpoeHne
HEpPBHOM CUCTEMBI.
BeretatnBHas HepBHas
cuctema. CTpoeHue u
PYHKLMN
HenporopmoHarnbHas
perynsymsi.

HepBHas cuctema.
BeretatusHag
cuctema

HepBHas cuctema
MMeKonMTaltLWmx

PabotaB 1T Tectb

27

CTpoeHune n gyHKumnn
CMMHHOro Mo3ra.
OTpoenbl ronoBHOMO
Moa3ra

CnWHHOM MO3T.
[[lonoBHOW MO3r

HepBHas cuctema
MIEKONUTaKLLMX

PabotasllT,

28

Tema 11. OpraHbl
YYyBCTB U
aHanusaTopbl.
3HayeHne opraHoB
4yBCTB U
aHanunsatopoB. OpraHsbl
ocsi3aHusA, 0OOHAHUS,
BKyCa M UX 3Ha4YeHne

opraHbl YyBCTB U
aHanusaTopbl

OpraHbl 4yBCTB
MITEKOMUTAOLLMX

PabotaslT

29

53.0praH 3peHna n
3pUTENbHbLIN
aHanmsarop.
3aboneBaHus u
noBpexaeHust rnas.
OpraHbl criyxa u
paBHoBecust. Nx
aHanunsaTopbl.

OpraHbl 3peHus
3aboneBaHus rnas
OpraHbl criyxa

OpraHbl 4yBCTB
MIIEKOMUTaOLLMX

PabtotaB 1T TecTtb
3awmrTa npoekTa
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30

Tema 12 NoBeaeHue m
ncuxmka
3aKOHOMEpPHOCTH
paboTbl rOfIOBHOIO
Mo3ra. BpoxaeHHble n
NPUoGpETEHHbIE
dopMbl NOBEAEHUS

MNoBeneHne
yernoBeka

PabotaslT

31

Brnonormnyeckne
puTMbl. COH 1 ero
3Ha4yeHue.
Ocob6eHHOCTU BbICLLEN
HepBHOMN
[EeATENbHOCTW.
lNo3HaBaTernbHble
npoueccol. Bons un
amouunn. BHumaHwue.
Pexxum gHs.

CoH, buoputmbl BHL,
Amounn, BHUMaHwue,

BOJ1A

Buoputmbl y
XMBOTHbIX
NoBegexHne
yenoBeka Pexum
OHS

PabtotaslT

32

Tema 13.
UHamBuayansHoe
pa3BuUTME OpraHu3mMa
lNonoBasi cuctema
yernoseka.
HacnenctBeHHble 1
BPOXOEHHbIE
3aboneBaHus.
BonesHny,
nepegarouimecs
NonoBbIM NyTEM

MonoBaga cuctema
3l

NonoBaga cuctema
MIeKonuTarLwmx

PabotaslT

33

BHyTpuyTpOobHOE
pasBUTHE opraHn3mMa.
Pa3BuTture nocne

BHyTpuyTpobHOE
pa3BuTne

PasButune
3apoablla Ha

PabtotaslT
3aumTa npoekTa
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poxaeHus. JINYHOCTb U npumepe
ee 0COB6EHHOCTM MIEKONUTAKLLMNX
34 | NoBTOpEHME OCHOBHbIX Okpyxatowas cpega | OxpaHa Pabotas T
MOHATMI Kypca N YenoBek oKpy>KatoLen
cpeabl
35 | AToroBbIN KOHTPOIb NMNYHOCTb MoBeneHwne 3aumTa npoekTa
3HaHUN yenoBeka
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IHpuiaoxenue

ypoKa

Tema ypoka

[MpUYnHbI
KOPPEKTUPOBKU

Cnocob
KOPPEKTUPOBKMN
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«CormacoBaHo» «Y TBEPKIAIO»
«CormacoBaHo» 3aM. pyKOBOAMTEIS Jlupekrop
PykoBomurens HIMO o YBP MOY COHI Nel MOV COLII Nel
r. Kpacublii Kyt r. Kpacubiii Kyt
[Tmukosa JI. A. Manbsuesa E.H.
[Tpotokon Ne 1 Menbaukosa H. B. [Tpukaz Ne 107
ot «30 .08 . 2022 «31 » aBrycra 2022 or 1. 09.2022

PABOYAS ITIPOI'PAMMA TIEJJAT'OT'A

ITomoBuxoBoi Haranen AHATONBEEBHEBI
YUUTENS IEPBOM KaTeropuu
MOY COII Nel
r. Kpachbiii Kyt
110 OMOJIOTUH
9 xnacc

2022-2023 yueOHbI# TOA

I[Inanupyemble pe3yJbTaThl M3yUeHHUsI Kypca Ouosoruu B 9 kiaccax
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Paccmotpeno Ha 3acenanun
Ilemarornyeckoro cosera
IIpotokom Ne 1

or «31 » aBrycra 2022 T




Oo0yyarommecst 1015KHbI yMeTh:

-XapaKTepU30BaTh OOIIEe ONOIOTHIECKHAE 3aKOHOMEPHOCTH, UX MPAKTHIECKYIO 3HAYNMOCTb;

-IIPUMEHATHh METOJIbI OMOJIOTUUECKOM HAYKH VISl M3YUYEHHUS 00X OMOJOTHUECKUX 3aKOHOMEPHOCTEH: HAOI0IaTh
1 OIIMCHIBATh KJIIETKH Ha TOTOBBIX MUKpOIIpEnaparax, 3KOCHCTEMbI CBOSH MECTHOCTH;

-MCTIOJIb30BaTh COCTABIISAIONINE TPOCKTHOM W WCCIENOBATEIIbCKON JCSITEIIBHOCTH MO HM3YYEHHUI0 OOIMnX
OMOJIOTUYECKIX 3aKOHOMEPHOCTEH, CBONCTBEHHBIX KUBOW TIPUPOJIC;

-TIPUBOANTH JTI0KA3aTEIHCTBA HEOOXOMMMOCTH 3aIIUTHI OKPYKAIOIIEH CPEIbI;

-BBIJICTISITh OTJIMYUTENbHBIC TIPU3HAKY KUBBIX OPTaHU3MOB, CYIIIECTBEHHBIE MPU3HAKUA OMOIOTUYECKUX CUCTEM U
OMOJIOTUYECKHX MTPOIIECCOB;

-OPUEHTUPOBATHCS B CHCTEME IMO3HABATEIHHBIX IIEHHOCTEH: OIICHUBATh MH(GOPMAIIHIO O JACATEIHHOCTH YEJIOBEKa B
MIPUPOJIC, TTOTYIAEMYIO U3 PA3TMIHBIX HCTOYHHUKOB;

-aHAJIM3UPOBATH U OIICHUBATH MOCIIEACTBUS ACITSIHPHOCTH YEIOBEKa B IPUPOJIC;

-BBIJIBUTATh THIIOTE3bI O BO3MOKHBIX IMOCIECTBUAX JISATEIHHOCTH YEJIOBEKa B 9KOCUCTEMax U Ouocdepe;
-apryMEHTHPOBATh CBOIO TOUKY 3PEHUS B XOJI€ TUCKYCCHH M0 00CYKICHUIO ITI00ATbHBIX SKOJIOTUIECKUX
npoOeM.

Conep:kanne kypca ouosioruu 9 kiaacc (34 yacon)

OTInuuTeIbHbBIC IMIPHU3HAKH KUBBIX OPIraHU3MOB.

Oco0eHHOCTH XUMHUUYECKOTO COCTaBa KUBBIX OPTaHU3MOB: HEOPTraHUYECKUE U OPTaHUYECKUE BEIIECTBA, X POJIb B
OpraHu3Me.

Kinerounoe crpoenue opranu3moB. CTpoeHue KIETKU: SIpo, KIETOUHas 000104Ka, TIa3Maruyeckas MeMOpaHa,
UTOIUIa3Ma, MJIACTU/Ibl, MUTOXOHIPUH, BaKYOJIH.

Xpomocombl. MHOTOOOpasue KIETOK.

OOMeH BelecTB U MPEeBpallleHUe SHEPTUH — IPU3HAK KUBBIX OPraHU3MOB. Poib nuTaHus, AbIXaHMs, TPAHCIIOPTA
BEIIECTB, yJAJICHUE IPOYKTOB OOMEHA B KHU3HEAEIATEIbHOCTH KIIETKA U OPraHU3Ma.
Poct u pazsutue oprannszMos. PazmMHOxkeHue. becnionoe u ronosoe pasmHoxkeHue. [1o10BbIe KIIETKH.
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O11o10TBOPEHHE.

HacnencTBeHHOCTh M M3MEHYMBOCTB- CBOMCTBA OpraHn3MOB. HaciiencTBeHHast 1 HEHACIIEICTBEHHAS

U3MEHYUBOCTbD.

Cucrema 1 SBONIOLINAS OPraHUYECKOro Mupa. Bua — ocHoBHas cucremarnueckas equanna. [Ipusnaku suna. Y. /lapBun-
OCHOBOTIOJIOKHHK YYEHHS 00 3BOTIOILIH
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JIBMOKyIIIHME CUJIBI ABOJIIOLMU: HACIEACTBEHHAs M3MEHYMBOCTh, OOpPH0a 3a CyIlIeCTBOBaHUE, €CTECTBEHHBIN 0TOOD.

PesynbraTel 3BoNOIMU: MHOTOOOpa3ue BUI0B, IPUCIOCOOJIEHHOCTh OPraHU3MOB K Cpelie OOUTaHHUS.
B3anMocBs3u opraHu3MoB U OKpyxatoei cpenbl. Cpela- ICTOYHHUK BEUIECTB, SHEPTrUU U uH(popmanuu. BiusHue
AKOJIOTUYECKHUX (PAKTOPOB HA OPraHU3MBbl. DKOCHCTEMHAs OpraHU3alus )KUBOM NpHUpOoIbl. B3anMoaeicTBusl pa3HbIX BUJIOB B
AKOCUCTEME (KOHKYPEHIIHS, XUIIHUYECTBO, CUMOMO03, apa3utusm). [luiessie cBs3M B 3xkocucteme. KpyroBopot BemecTB u
npeBpailieHus sHeprun. buocdepa- rmobdanbHas skocucTEMA.
B.. Bepnanckuii — 0CHOBOMONOXKHUK yueHHs 0 Ouocdepe. ['panuisl Ouocdepsl. Pacnpoctpanenue u poss )KHBOTO BEIIECTBA
B Onocdepe.
Ponp uenoseka B Ouocgepe. Dxonorunyeckue nmpoodmemsl. [locneacTBus neaTenbHOCTH YeT0BeKa B 3KOCUCTEMAX.
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KanennapHo- remaTnuyeckoe njaHupoBaHue 0M0J10ruu B 9 B Kjiaccax
Y4eOHBII KOMIIOHEHT: B Hexe o — 1 yaca; B rog — 34

Yueonuk: U.H. llonomapénra, H.M. UepnoBa «OcHoBbI 0011ei Onosorum» M.; Benrana- I'pag, 2019

NoNe [ Tema ypoka K-Bo kimacc | Jara Jlomamineee 3aganne | OcHOBHBIE [ToBrOpenue CamocTosiTenpHas U
II-n qac. TIJIaH IIOHATHUA U HN3Yy4YCHHOI'O MIPaKTUYECKast
TEPMHUHBI NeITEeTLHOCTD
Tema 1. O6mme 4
3aKOHOMCPHOCTHU
KU3HHU.
1 Buonorus- HayKa o 1 Buocucrema. Buonorns
’JKHBOTHOM MHpE OCHOBHEBIE CBOICTBa 6,7,8 k1. 1.1
JKUBOTO.
MHuoroo06pazue GopM.
CTpyKTypHBIC YPOBHU
OpTaHU3aAINH KU3HHA
2 Mertonast 1 [IpaBumna paboTeI B Bbuonorns
OHOTOTHYECKHX KaOuHeTe OMOJIOTHH. 6,7,8 xi. .1
o HaGmonenwue.
HUCCIICJOBAHNU
Usmepenne. CpaBHEHHE.
Onucanue. OKCIEPUMEHT.
MonenupoBanue.
3 OO6111ne cBolicTBa 1 Knetounoe ctpoenue, oomeH | Buonorus 7 HasbiBars 1
KMBBIX OPTaHH3MOB BEIIIECTB, PAa3MHOKECHHE, KJL. XapaKTepu30BaTh
HACJICJICTBCHHOCTb, I1.7 MPU3HAKU KUBBIX
HU3MEHYMBOCTB, POCT CYIIECTB, CPABHUBATH CO
pasButHs. PazapaxxumMocTs. CBOMCTBaMH TeJ1 HEXKUBOM
TIPUPOIBI.
4 MHuoroobpa3sue 1 Cpenp! xxu3nu. Kierounoe Bbuonorus 7 CooOmieHue
(1)OpM SKH3HHU pasuoobpasue. Bupyceol. K1 1. 7 «buonornyeckoe
Pa3zHo0Opazne OnocrucTeMEl. pa3HooOpasue BOKpYT
HAC
Tema 2. 7
3aKOHOMepHOCTI/I
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JKU3HH Ha KJIETOYHOM
YpOBHE.

5 MHuoroo0pasue KJIeTOK IIpokaproThl, 3yKapHOTHI buonorus 7 JlabopatopHas padora Nel
KIL 1.6 «MHoroobpazue
Buonorus 8 KIETOK YKapHOT.
KIL 11.3 CpaBHeHHe
PacTUTENBHBIX U
KHBOTHBIX
KIIETOKY.
6 XUMHAYECKUE IMonumepsl, Buosnorus 7
BEILIECTBA B KJIETKE MOHOMEPBHI, K1. 1.6
HYKJICUHOBBIE Buonorus 8
kucnorsl, JJHK, PHK K. 1.3
7 CTpoeHue KIETKU: XPOMOCOMEI bronorus 6 u
MeMOpaHa,
oUuTOILIa3Ma
8 OpraHouibl KJIETKU Kpucrtsl, cTpoma, THITAKOUAB | -««- Coobmenne «OTKpHITHE U
1 uX QYHKITUU M3yueHHe
HYKJICHHOBBIX
KyJIBTYp»
9 OOMeH BelecTB- AccnMmnsnus, Buosorus 6KiI. 1.8
OCHOBAa JIUCCUMUIIALMS, KaTaboau3M, | buomorus 8. m. 3
CyLLIECTBOBAHMS anaGonusm [nkonus buonorust 7xin. m.7
KJIETOYHOE
gﬂgTKI/I. JIbIXaHHE, MUTOXOHAPHU
CCIICUCHUC
KIJICTOK
SHEpruen
10 buocunres Genka B TpaHCKpUIIIHS, TPAHCIAIHUS «Kocmuaeckast pob

JKUBOM

Knerke. buocunres
YIJIEBOJIOB-
dborocuHTE3

CaeroBas (hasa, TCMHOBAsI

¢aza.

3€JIEHBIX PACTEHUH B
paborax K.A.
TumupsizeBa» - cooOrieHne
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11 Pasmuoxenue kietku | 1 Murto3, uarepdasa, Buonorus 6K JlaGoparopras pabora Ne2
1 €& KU3HEHHBIHN [THKIT KJICTOYHBIN 1K, Oecnonoe, | m.32,33 «3yuenue
II0JIOBOC buonorus MHUKpPOIIPENapaToB ¢
8KI1.11.6 JIEIISIIUMUCS KIISTKAMH)
Tema 3. 9
3aKOHOMEPHOCTU
JKU3HU Ha
OPraHU3MEHHOM
YPOBHE.
12 Opranusm — oTkpbiTas | 1 Opranusm, GHocHCTEMA
JKHUBas CUCTEMaA
13 [IpuMuTHBHBIE 1 Huanobaxrepuu, Oaktepun, | buonorus 6xi. PucyHOK MpOHNKHOBEHHUS
OpTraHU3MEI BHPYCBI . 49-51 BHpYCa B KIIETKY
bakrepun. Bupycsl.
14 PacturenbHbll 1 DyKapuOTHI, KIIETOYHAs Buonorus 6 «IIpumepst
OpraHusM 1 €ro crenka. [Dnactunel. Bakyonu. | . 1. 3 HCIIOIb30BaHMS Y€JIOBEKOM
0COBGEHHOCTH Pa3HBIX CITOCOOOB
Pa3sMHOXKEHHS PAaCTCHHH B
xo3sticTBe. CrtocoOb!
Pa3MHOKEHUS pacTEHUI B
TIPUPOJIE» - IPE3CHTALINS
15 MH0r006pa31/1e 1 Cropa, cemsi, omHOIONIbHBIC, | Buomorus 6xi CooO1enne «3HaueHne
pacTeHui U ux JBYIOIbHbIC, I1.1,2 KyJIETYPHBIX PACTEHUH B
3HAYEHUE B IPUPOLE HOKPBITOCEMAHHEIE, JKU3HU YETOBEKAY.
TOJIOCEMSIHHBIE, CHCTEMaTHKa
16 OpFaHI/ISMLI 1 JIMIaiHUKU, CHMOHO3, Buronorns-6xin Coo01ienmne
11apCcTBa rPUOOB U ILIECHEBEIE, I1.52-54 «IlpaBuna cbopa
THIIAHHIKOR LLUIATIOYHBIE, rpubOB B IPUPOJILH
Mapa3sUTUICCKHE
17 Mmuoroo0pazue 1 [pocreiimue. buonorus 7xn Coobmenue «Pois
’KUBOTHOTO MUpa MHOrOKJIETOYHEIE. 11.38,41,48,53 JKMBOTHBIX B JKU3HH
Kraccupukanms. 4EJIOBEKA»
18 CpaBHEeHHE CBOMCTB 1 OpraH, CHCTEMbI OPTaHOB, Coobmienue
«buonornueckas
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OpraHnu3mMa 4€JIOBCKa U
JKHUBOTHBIX

COIIMAJIBHBIC CBOICTBa

npupoaa 4€JI0BCKa U
conuajibHas CynHOCTb»

19 PasMHOXEHHE KUBBIX Tl'aMeTsL. Buonorus- CooOmienne

opranu3MoB. Tubl OmIo0TBOPEHHUE, 3UT0TA, 6KI1. «Pa3MHOXEHHE TOMAITHUX
A3MHOKEHIS: cropa, rameTour, 11.32,31 JKUBOTHBIX).
p ' criopoputr  OHTOTEHE3, Cooobmenne «Vcropus
TIOI0BOC SMOpPUOHANIBHBIN  TIEPHO pa3BUTHUS SMOPHOJIOTUM B
Gecmoroe. u Poccun» CooOblenne
I/IH,I[I/IBI/II[yaJIBHOC HOCT3M6pI/I0HanLHHI71 «OTKpLITI/IG
PasBUTHE OPraHU3MOB JunnonHeIH, Meio3a. buonoruueckas
06 TarIOU THBIN, poab Meiio3a»
Pa30BaHUEC IMOJIOBBIX XPOMOCOMBIL,

KJIeToK. Meio3s. CIIepMaToreHes3, OBOTEHES

20 OCHOBBI HUckyccTBeHHEIH 0TOOD, Buomorus 6 Coobiienue
CeJIEKIINHU rHOpUAN3aNys, KIL «Kpacnokytckas I'CC»
OPraHUu3MOB MyTarcHes, I1-32 «Oxcnenunun H.N.

P MUKPOOPTaHU3MBL, Baswuoa
OMOTEXHOJIOTHS

Tema Ned
«3aKOHOMEPHOCTH
MPOUCXOXKIACHUSA
JKHN3HU Ha
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3emiie»

21 [Ipencrasnenus o TunoTesa, caMoO3apOKIEHHE Coo01eHne
BO3HMKHOBEHHUH Tunoresa, GHOXUMHYECKAS «CoBpeMEHHBIE B3IIISIBI |
SKH3AY Ha JeMie B THITOTe3a, KoAllepBaThl po0IeMy BO3HUKHOBCHU:
HKU3HY Ha
HCTOPHH 3emie»
EcrecTtBO3HaHUs.
CoBpeMeHHbIE
IMpCACTABJICHUA O
BO3HUKHOBEHUM XU3HU
Ha
3emite
22 3navyeHue (HOToCHHTE3 Asrorpodsl, rereporpodsl, | Buomorus 6
¥ GHOJIOTHYECKOTO IuanobaxTepuy, K.
OTOCHHTE3, OHOC
KPYTOBOpOTa B ¢ > Guocepa
pa3BuTHA
KN3HU
23 DTarbl pa3BUTH DpBl, TIEPUOIBL, JTIOXH, 3 Buonorus 7
JKM3HHU Ha 3emiie Talbl KIL
11-47,61
24 UYapne3 JlapBuH 00 Bun, U3MEHUUBOCTS, Buonorus 7 Coo0Ouienue o
BBOHIOHHI/I HaCJICACTBCHHOCTD, KJI. HyTeIHeCTBI/IﬂX
60 I1- 1 .
OpraHHYECKOTO MHPa pr0a 3a 36,37,6 Y.dapBuHa
C CYILIECTBOBAHME,
OBPCMCHHBIC €CTEeCTBEHHBIH 0TOOD
TIPE/ICTABICHUS 00 [Monynsums, 3MeMeHTapHast
3BOJIFOOUH eauHnLa

OPraHN4YeCKOTO MHUpa.
[Homymsusa kak

CAMHNI A 3BOJOIHNH..
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25 Bun, ero xpurepun u Bun, momyssiiust, kpurepun | I1- 36,35 Coobmenue «IIporecc
CTPYKTypa BH000pa30BaHusA»
26 OcCHOBHEBIE IMporpecc, I1-38-39 JTaGoparopras pabora N
3aKOHOMED perpece, «[IpucnocobneHHOCTD
HOCTH ajanrarus OpraHU3MOB K Cpejie
oOUTaHUM
9BOJHOOIUN
27 YeoBek- IIpuMATBI, TOMHHHIBI I1-41,42
MPEACTaBUTEID
JKHUBOTHOI'O MHUpa
28 OTaIbl YBOJIIOIMHT AmnTpornoreses, HeoanTponsl, | I1-46
qeoBeKa KPOMAaHBOHIIBI
29 YenoBek kak I1-46
KHUTETh OHocheps
U €ro BIUsHUE
Ha MPUPOAY 3eMIIH
Tema Ne5
3aKOHOMEPHOCTHU
B3aMMOOTHOLLIEHHI
OpraHu3MOB
30 YcnoBus XXU3HU Ha Crniespl XU3HH, Cpesia 1148
3emite. O6IIME 3aKOHBI 00UTaHHUS, IKOIOTHYECKHIE
NeiiCTBHS ¢axTopsl [lepronnaHOCTD,
(dorormeproau3M
(hakTOpOB Cpebl HA
OpTaHU3MBI.
31 [IpucnocobaeHHOCTH Ananranys, )KU3HEHHAS - 49

OpPraHU3MOB K

¢dopma
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JecTBUIO (haKTOPOB
cpenbl
32 Buornueckue BuoTtnueckue cBs3y, I1-50
CBSI3H B KOHKYPEHIIHsI, CHMOHO03,
XHIIHHYIECTBO, TTAPA3UTU3M
MPUPOIE
33 HpI/Ip()I[Hoe CoobiectBo, Onoreonenos, | I1-53 Coo0wenue «Pois B.U.
COO6I_HeCTBO— OUOIIEHO03, HUIIIA, OUOTOIT BepHaacKoro B pa3sBUTHH
JKupoe BelecTBo, yueHust o Guocdeper
buoreornenos.
MPOU3BOIUTEIH,
buoreorieHo3Hl, KOHCYMEHTBI, PENYLIEHTHI,
9KOCHUCTEMBI U KOCHOE BEIIECTBO,
6uocgepa. B.1. OMOKOCHOE BEWIECTBO
Bepnanckuit
34 HTOroBb1il KOHTPOJIB
YCBOCHUA Marcpuraia
Kypca
Hpuiaoxenue
Ne Tema ypoka MpnynHbI Cnocob
YPOKa KOPPEKTNPOBKA KOPPEKTUPOBKA
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«CornacoBaHO» «YTBEPKIAI0»
«CormnacoBaHo» 3am. pyKOBOJIUTEIIS Hupexrop
PyxoBoautens HIMO o YBP MOY COIII Nel MOY COII Nel
. Kpacusiii Kyt . Kpacusiii Kyt
[Tmukosa JI. A. Marnsuena E.H.

[TpoTtokos Ne 1
or 30 . 08 .2022

MensaukoBa H.B.

«31 » aBrycra 2022

[Ipukaz Ne 107
or 0. 09 .2022
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PABOYAS ITPOI'PAMMA TIEJIAT'OTA
ITomoBukoBoii Harampn AHATOJILEBHBI
YUUTEII IEPBOU KaTErOpUU
MOY COII Nel
r. Kpacneriit Kyt
110 XUMHUH
8 xyacc

PaccmoTpeno Ha 3acenanuu
[legarornueckoro coBera
[Tpotokom Nel

or 31 .08. 2022

2022-2023 y4yeOHblii roA.

IInanupyemble nmpeaMeTHBIE Pe3yJabTAaThl 0CBOEHHA YU4eOHOI0 NpeaMeTa, Kypca:
OOyyarouuiicss Hay4HUTCS:

® XapaKTCpru30BaTb OCHOBHBIC METOAbI ITIO3HAHMW: H&6J]IO)1€HPIC, N3MCEPCHUC, OKCIICPUMCHT,

° OIMCBIBAaTh CBOMCTBA TBCPABIX, JKUOKHX, I‘8,3006p8.3HBIX BCHUICCTB, BBIACIIAA UX CYIICCTBCHHBIC ITPU3HAKH,

° PACKPBIBATH CMBICJII OCHOBHBIX XUMHUYCCKUX MOHSITUI «aTroM», «MOJICKYJIa», «XUMMYECKHUU QJICMCHT», «KIIPOCTOC
BCHICCTBO», «CJIOKHOC BCIICCTBO», KBAJICHTHOCTL», KXUMHYCCKASA PCAKIUA), UCITIOJIb3YS 3HAKOBYIO CUCTEMY XUMUHU,

® PACKPBIBATH CMBICJI 3dKOHOB COXpPAaHCHHUA MACChl BCIICCTB, ITIOCTOAHCTBA COCTaBa, aTOMHO-MOJIeKy.]IHpHOI\(JI TCOPHH,
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pa3ianyaTh XUMUYECKUE U (PU3UUECKUE SIBICHUS;

Ha3bIBaTh XUMHUYECKUE DIIEMEHTHI;

OTIPE/IETISITh COCTAB BEIECTB MO UX (POopMyIaM;

ONPEIEINSITh BAJIECHTHOCTh aTOMa JIEMEHTA B COCIMHEHUSX;

OMPEAENSATh THUI XUMUYECKUX PEAKIIHA;

Ha3bIBaTh MPHU3HAKH U YCIOBHSI MPOTEKAHUS XUMUYECKUX PEAKLUL;

BBISIBJISITH IPU3HAKH, CBUIETEIBCTBYIOIINE O MPOTEKAHUM XMMUYECKON peaKUu PH BBIMOJIHEHUH XUMUYECKOTO

OIIBITA;

COCTaBJIATH (POPMYJIBI OMHAPHBIX COCAMHCHU;

COCTaBJISATh YPABHCHHS XUMHUCCKUX PEaKITUH;

coOroaTh paBuiIa 0€301acHOM pabOTHI IIPH MPOBEACHUH OIBITOB;

I0JIB30BaThCS J1TA00PATOPHBIM 000PYIOBAHUEM U TTOCY/IOM;

BBIYUCIIATH OTHOCUTEIBLHYIO MOJISKYISIPHYIO M MOJISIPHYIO MacChl BEIIECTB;

BBIYHUCIISTh MACCOBYIO JIOTIO XUMHUYECKOTO 3JIEMEHTa 1o (popMylie COSTUHCHHS;

BBIYHCIIATH KOJIMYECTBO, 00HEM MM MacCy BEIIECTBA MO0 KOJIMYECTBY, 00bEMY, MacCe peareéHTOB WA MTPOYyKTOB

peaxIuu;

XapaKTepr30BaTh (PU3NIECKUE U XMMUIECKHUE CBOMCTBA MTPOCTHIX BEIMICCTB: KHCIOPOAA U BOAOPOIA;
10JTy4aTh, COOMpPATh KUCIOPO U BOJOPOT;

pacno3HaBaTh OMBITHBIM MYTEM ra3000pa3Hble BEUIECTBA: KUCIOPOA, BOAOPO/;

pacKpbIBaTh CMBICH 3aKOHA ABOrajipo;

PacKpbIBaTh CMBICIT MMOHATHH «TETIOBOM 3 PEKT peakiumy», «KMOJISIPHBINA 00beM»;

XapaKTepu30BaTh (HU3NUECKUE U XUMUYECKHUE CBOMCTBA BOJIbI;

PaCKpbIBATh CMBICII TIOHATHS «PAaCTBOP»;

BBIYUCIISATh MAaCCOBYIO JIOJK0 PACTBOPEHHOIO BEIIECTBA B PACTBOPE;

IIPUTOTOBJIATH PACTBOPHI C OIPEAEICHHON MaCCOBOM J0JIEW paCTBOPEHHOIO BELIECTBA;
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Ha3bIBATb COCIMHCHUA N3YUCHHBIX KJIIACCOB HCOPIraHNYCCKUX BCHICCTB,
XapaKTCPU30BaTh (I)I/ISI/I‘—IGCKI/IG 1 XMMHUYECKHUE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHN4YCCKUX BCIICCTB: OKCHUI0B,

KHCJIOT, OCHOBAaHUM, COJICH;

ONpPEAENATh NPUHAJIEKHOCTD BEMIECTB K ONPEICTICHHOMY KIIACCy COCIMHEHU;

COCTaBIIATH ()OPMYJIbl HEOPTAHUYECKUX COCTUHEHUN U3YUYEHHBIX KIaCCOB;

MIPOBOAMUTH OIBITHI, TOATBEPKIAOIIME XUMUYECKAE CBOMCTBA U3YUYCHHBIX KJIACCOB HEOPTAHUYECKHUX BEUIECTB;
pacmno3HaBaTh OMBITHBIM MYTEM PACTBOPHI KUCIOT U LIEJTOUYEH IO U3BMEHEHUIO OKPACKU MHIMKATOPA;
XapaKTepU30BaTh B3aMMOCBS3b MEXY KJIACCAMH HEOPTAaHUYECKUX COCIMHEHMUI;

packpsiBaTh cMmbici [lepuognueckoro 3axkona /.M. Mennaeneena;

00BACHATH (HU3NUECKUN CMBICT aTOMHOTO (TTOPSAKOBOT0) HOMEpa XMMHUUYECKOTO AJIEMEHTa, HOMEPOB TPYIIIIBI U

nepuoa B nepuoanueckon cucreme .M. Menneneesa;

COCTaBIIATh CXEMBI CTPOEHUS aTOMOB NEPBbIX 20 351eMeHTOB nepruoauyeckoi cucremsl /.. Meneneena;
PACKpbIBaTh CMBICI NOHATHI: «XUMHUYECKAS CBI3bY, «AJIEKTPOOTPULIATETBHOCTDY;

XapaKTepU30BaTh 3aBUCUMOCTh (DM3MYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAITMIECKON PEIICTKY;
ONPEAENATH BUJ XUMHUYECKON CBSI3U B HEOPTaHUYECKUX COCIUHEHUSAX;

n300paxaTh CXeMbl CTPOEHHUS MOJIEKYII BEIIECTB, 00pPa30BaHHbBIX PA3HBIMU BUIAMU XUMUUYECKUX CBS3EH;
PACKpBIBAaTh CMBICI MOHATHN «HMOH», KKATUOH», KAHUOHY, «IJICKTPOIUTHL), «HEAIEKTPOIUTHIY,

QIICKTPOJIIMTHUYICCKAA JUCCoOmUaus», «OKUCINUTCIIb», KCTCIICHb OKUCICHU) «BOCCTAHOBUTCIIL), «KOKHCJICHUCY,
«BOCCTAaHOBJIICHHCY ,

OIIpCACIIATh CTCIICHDb OKHUCIICHHUA aTOMa 3JICMCHTA B COCAMHCHUU

PaCKpPBIBATHL CMBICI TCOPUHU BHCKTPOHHTHQGCKOﬁ JUCCOouaInu,

COCTABJIATb YPABHCHUSA BHCKTPOJ]I/ITI/IIIGCKOIZ Jucconurann KUuCJIoT, meﬂoqef/i, coneﬁ;

OOBSICHATH CYIIHOCTHB IIponeccca BHCKTpOHI/ITI/I‘ICCKOﬁ AJUCCoMral U peaKuHﬁ HOHHOI'O 06M€Ha;
COCTABJEATDH ITOJIHBIC X COKPAIICHHBIC NOHHBIC YPABHCHUS PCAKIINN O6M€Ha;

OIIPCACIIATE BOSMOKHOCTD ITPOTCKAHNA peaKHI/Iﬁ HOHHOTI'O O6M€Ha;
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. IIPOBOJIUTH PEAKIIMH, OATBEPKAAIOIINE KAYECTBEHHBIN COCTaB PA3JIMYHBIX BEIIECTB;

. OTIPEJICNISITh OKUCIIUTETh U BOCCTAHOBUTED;
. COCTaBJISATh YPABHEHHSI OKHCIIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKITUH;

. UCIIOJTb30BaTh MTPUOOPETECHHBIC 3HAHUS JIJIST SKOJIOTUYECKH TPAMOTHOTO TIOBEICHHS B OKPYKAOIIEH Cpere;

. UCIIOJTb30BaTh MMPUOOPETEHHBIC KITFOUEBhIE KOMITCTCHITMH TTPU BHITIOJTHEHUN TTPOCKTOB U
y4eOHO-UCCIIEI0BATENBCKUX 3a/1a4 TI0 U3YYEHHUIO CBOMCTB, CIIOCOOOB MOTYUYCHHS U PACTIO3HABAHUS BEIIECTB;

. 00BEKTUBHO OIICHUBATh HHPOPMAITHIO O BEMIECTBAX U XUMHUCCKHUX MPOIIECCaXx;

. KPUTHYCCKH OTHOCUTHCS K TICEBIOHAYYHON MH(OpMAIIK, HeTOOPOCOBECTHOM peKiIaMe B CpEJCTBAX MacCOBOM
uHpopManuu;

. OCO3HAaBAaTh 3HAYCHUE TCOPETHUECKHUX 3HAHUH 10 XUMHHU IS TPAKTHUECKOH JIeATEITPHOCTH YeTIOBEKA,;

OOyyaronuiicss TOIyYUT BOBMOKHOCTh HAyUUTHCS:

. BBIJIBUTaTh U IIPOBEPSTH IKCIEPUMEHTAIIBHO TMIIOTE3bI 0 XUMUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE UX COCTaBa
U CTPOCHUS, UX CTIOCOOHOCTH BCTYMATh B XUMUYECKHUE PEAKITUH, O XapaKTepe U MPOAYKTaX PA3IUIHBIX XUMHUUECKUX
peaKLNii;

hd XapaKTCpU30BaTh BCIICCTBA 110 COCTAaBY, CTPOCHUTIO 1 CBOﬁCTBaM, YCTAaHABJINBATb HPUYINHHO-CIICACTBCHHBIC CBsA3U
MCKIY AaHHBIMHU XapPaKTCPUCTUKAMHN BCIICCTBA,

d COCTAaBJIATh MOJICKYJIAPHBIC U ITOJIHBIC HOHHBIC YPABHCHUA 110 COKpPAIICHHBIM NMOHHBIM YPAaBHCHUAM,

d ITPOTHO3HUPOBATH CIIOCOOHOCTH BCUICCTBA MPOABJIATL OKUCIIMTCIIBHBIC NJIXM BOCCTAHOBUTCIILHBIC CBOMCTBA C
Y4EeTOM CTENECHEN OKHUCIICHUS 3JIEMCHTOB, BXOOAIIUX B €0 COCTAaB,

® COCTABJIATb YPaBHCHHUA peaKuHﬁ, COOTBCTCTBYIOIMIUX ITOCJICAOBATCIBHOCTH HpCBpaIIIGHI/Iﬁ HCOPraHNn4CCKUx
BCUICCTB PA3JIMYHBIX KJIACCOB,

° BBIABUTATH U ITPOBCPATH SKCIICPUMCHTAJIbHO T'MIIOTE3bI O pE3YyJIbTaTaX BOSHeﬁCTBHH Pa3INYIHbIX (I)aKTOPOB Ha
HN3MCHCHHNC CKOPOCTH XUMHYECKOU pCaKnuu,

® HCIIOJIBb30BAaTh HpI/IO6peTeHHLIe SHAHUA OJIA SKOJIOTHYCCKH I'PAMOTHOT'O ITIOBECACHUA B 0pr>1<a}ome171 cpeac,
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® HCIIOJIBb30BAaTh HpI/IO6peTeHHI>Ie KIKOYCBBIC KOMIICTCHIIUHU IIPHU BBIIIOJIHCHHUH IIPOCKTOB U
y‘Ie6HO—I/ICCHeI[OBaTCJ'IBCKI/IX 3a1a4 110 U3y4YCHUIO CBOﬁCTB, CII0co00B IIOJYUYCHUA U PACIIO3HABAHUS BCIICCTB,

. O0OBEKTHBHO OIICHUBATH MH(POPMAIIHIO O BEIIECTBAX U XUMUYECKUX MPOIleccax;

. KPUTHUECKH OTHOCUTBHCS K MCEBIOHAYYHON MH(POpMAIH, HEA0OPOCOBECTHON PEKIIaMe B CPEJICTBAX MACCOBOM
uH(popmMaLny;

. 0CO3HABaTh 3HAYEHHE TEOPETUUECKUX 3HAHUI MO XUMHUHU ISl IPAKTHUECKON A TENbHOCTH YEI0BEKa,;

. CO3/1aBaTh MOJICJIA U CXEMBI JJIsl PEIICHHs YUEOHBIX U MO3HABATENIbHbIX 33/1a4; TOHUMATh HEOOXOAUMOCTb

CO6J'IIOJICHI/I$I HpC}IHHC&HHﬁ, npeajaracMbiX B MHCTPYKIUAX MO MCITOJIB30BAHHUIO JICKAPCTB, CPCACTB OBITOBOM XMMHHU U
Ap.

Conep:kanue yuyeOHOro nmpeaMera, Kypca
8 kiacc 35 yacos

Beeoenue — 3 4.
XuMHs — HayKa O BEUIECTBAX, UX CBOMCTBAX U MPEBPALCHUSX.
[TonsiTHE O XUMUYECKOM 3JIEMEHTE U (JOpMax €ro CyIIeCTBOBAHUS: CBOOOJHBIX aTOMaX, MPOCTBIX M CIIOKHBIX
BCIIICCTBAX.
[IpeBpaienns BemecTB. OTIMUNE XUMHUYECKUX PEaKIUi OT GU3UUYECKUX sIBJICHUN. POJIb XUMHM B KU3HU YEJIOBEKA.
Xemopunus u xemohoous.
Kparkue cBeneHnst 13 HCTOPUU BOSHUKHOBEHUS U pa3BuTusa xuMud. [leproa anxumuu. [lonstue o punocodckom kamHe.
Xumus B XVI Beke. Pazsutre xumuu Ha Pycu. Posib 0T€4ECTBEHHBIX YUEHBIX B CTAHOBJIEHUN XMMUYECKOM HAYKHU —
pabotsl M.B.JIomonocosa, A.M.bytieposa, JI.11.Menneneesa.
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XuMu4ecKasi CAMBOJIMKA. 3HAKW XMMHUYECKHUX 3JIEMEHTOB U IMPOUCXOXKICHNE UX HAa3BaHUN. XUMHUUECKUE (POPMYIIBI.
Wnpnexcsl 1 koadpunmenTsl. OTHOCHUTENbHASI aTOMHAs! M MOJIEKYJIIpHas Macchl. PacueT MaccoBO J0IM XUMUYECKOTO
areMeHTa 1o (Gopmysie BelecTna.

[lepuonuueckas cuctema xummudeckux snementos [[.J11.Menzeneesa, ee cTpykTypa: Majible U OOJbIINE TEPUOAIDI,
rpynnsl U NOArpyNIkl (I1aBHas U noooyHas ). [lepuonnueckas cucrema Kak ClipaBOYHOE MOCOOUE AJIs MOITyYEHUS
CBEJICHUI O XUMHUYECKHUX DIEMEHTAX.

Tema 1 Amomol Xumuueckux 31emMeHmo8 54acos.

AToMBI Kak (hopMa CyIIeCTBOBAaHUSI XUMUYECKUX 3J1eMeHTOB. OCHOBHBIE CBEJIEHUS O CTPOEHUU aToMa. Jloka3arenbcTBa
CJIIOKHOCTH CTPOEHUS aTOMOB.

CocraB aTOMHBIX SA€p: NPOTOHBI U HEUTPOHBI. OTHOCUTENBHAS aTOMHAs Macca.

M3MeHeHue uncia NpoTOHOB B pe aToMa — 00pa30BaHNE HOBBIX XUMUYECKUX JIEMEHTOB.

M3MeHeHune unciaa HEUTPOHOB B siApe aToMa — 00pa3oBaHue U30TONOB. M30TONbI Kak pa3HOBUAHOCTh aTOMOB OJITHOTO
XUMHYECKOTO DJIEMEHTA.

Onexrponbl. CTpoeHHEe 3IEKTPOHHBIX 000s0uek aromoB XD Nel-20 nepuoandeckoii cuctemsl J[.M.Menaeneesa.
[ToHsiTHE O 3aBEPILIEHHOM U HE3ABEPIIEHHOM 3JIEKTPOHHOM CJI0€ (IHEPrETUYECKOM YPOBHE).

[leproanueckas cuctema xumuueckux neMmenToB [[.J11.MenneneeBa u ctpoeHne atoMoB: GU3NUECKUN CMBICT
NOPSIAKOBOTO HOMEpa, HOMEpPa IpyIIlbl, HOMEpa Mepruoaa.

N3MmeHeHune yncia 3JeKTPOHOB Ha BHEIIHEM 3JIEKTPOHHOM CJI0€ aTOMa XMMHUYECKOTO 3IeMEeHTa — 00pa30BaHUE
NOJIOKUTENBHBIX U OTPULATENBHBIX HOHOB. [I[pUUrHBI N3MEHEHNS METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVICTB B
rpyIIax U Nepuoaax.

O6pazoBanue OuHapHbIX coeanHeHui. [TonsTrue 00 noHHOM cBsi3u. CxeMa 00pa3oBaHMsI HOHHOM CBSI3H.

Jlpyrue THIIBI XUMUYECKON CBA3U: KOBAJICHTHAs!, METAJUIMYECKAs. DJIEKTPOOTPULATEIBHOCTb.

Tema 2. Ilpocmuie seuiecmea 4 uacoe.
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[TosioxeHNEe METAIUIOB 1 HEMETAJIJIOB B MEPUOANYECKON CUCTEME XUMUUYECKUX dieMeHToB J[.M.MeHnneneena.
Baknetinme mpocThie BelecTBa — METAJUIBL: JKEJIC30, aJIOMIUHUHN, KaIbIIMK Mardui, HaTpui, kaauid.Oomnme Gusndeckue
CBOMCTBA METAJIJIOB.

Baxneiimme mpocThie BemecTBa — HEMETAJUIBI, 00pa30BaHHBIC aTOMaMH KHUCJIOPOJa, BOJOPO/IA, a30Ta, cephl, pocdopa,
yrepona. Amtorponusi. OTHOCUTENBHOCTD JICJICHUS MPOCTHIX BEMIECTB HA METAIIJIBI U HEMETAJLIIBI.

[Tocrosinnas ABoraapo. KonuuectBo BemniectBa. Monb. MonsipHbie Macca U 00beM.

Tema 3. Coedunenusn xumuueckux 371emMeHmos 7 4acoe.

Crenens okucnenus. OnpeesieHue CTENeHU OKUCICHHS DIEMEHTOB IO XUMHUYECKOH (hopMysie COeTMHEHUS.
CocraBnenue GpopMys OMHAPHBIX COCTMHEHUH, OOITNI crToco0 ux Ha3BaHUsA. OKCUIBI, XJIOPUIbI, CYJIbGUIBI U JIP.
OounapHbie coenuHeHus. CocTaBieHue ux Gopmyi.

OcHoBaHMS, X COCTaB U Ha3BaHM. PacTBOPMMOCTh OCHOBaHUH B Bojie. Tabauiia pacTBOPUMOCTH THIPOKCHUIOB U COJICH
B BoJe. [IpencraBurenu menouent. [lonaTre o kauecTBEHHBIX peakuusax. VIHIUKaTOpBI.

Kucnotsl, ux cocras, Ha3BaHus U kiaccudukaius. Mi3aMeHeHne okpacku HHIUKATOPOB B KUCIIOTHOM M MIEI0YHOM Cpeaax
Conu KaK TPOU3BOIHBIE KHUCJIOT M OCHOBAHMM, UX COCTaB, Ha3BaHMs U Kinaccudukanus. [IpeacraBurenu: xmopu
HaTpus, KapOoHat u Pocdar KaabIIHsl.

AmMopdHbIe U KPUCTATUTMYECKHUE BeleCcTBa. TUIIBI KPUCTAUIMYECKUX PEIIECTOK: aTOMHAs, MOHHAs, MOJICKYJIsIpHast U
MeTaun4eckas. BemecTsa MOJIEKYIIpHOTO U HEMOJIEKYJISIPHOTO CTPOECHUSA. 3aKOH MOCTOSIHCTBA COCTABA JIJIsl BEIIECTB
MOJIEKYJISIPHOTO CTPOCHMUSL.

UucTteie BemiecTBa U cMecH. [Ipumepsl KUJIKUX, TBEPbIX U ra3000pa3HbIx cMeceil. CBOMCTBA YMCTHIX BEIIECTB U
cMmecelt. Ix coctaB, MaccoBasi U 00beMHast J0JIs KOMITIOHEHTa CMECH.

Tema 4. H3menenusn, npoucxooauiue ¢ eeuyecmeamu 5 uacoe.
dusznveckue ABJICHUS B XUMUHU: JUCTUUIAINS, KPUCTAUTM3allKs, BEIIapUBAaHNUE, BO3TOHKA, IICHTPU(GYTUPOBAHHE.
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SIBiieHUs, CBsI3aHHBIE C U3MEHEHUEM COCTAaBa BELIECTBA, - XUMUYECKUE peakuuu. [[pu3Haku XMMHUECKUX peakiui U
YCJIOBHUSI X TPOTEKAHUSL.

3aKoH COXpaHEHHS MacChl BEMIECTB. XUMHUYECKHE ypaBHEHUS. 3HAYCHHUE HHICKCOB U K03 duiineHToB. CocTaBieHne
YPaBHEHUN XUMUYECKHUX PEAKLIUM.

TuIbl XUMHYECKUX PEAKIMN MO MPU3HAKY «YUCIIO U COCTAB UCXOJIHBIX BEIIECTB U MPOAYKTOB PEAKIIAN.

Tema 5. Pacmeopenue. Pacmeopui. Peakyuu uonnozo oomena u oKkuciumenbHo-60ccmanogumesnvrule peakyuu 10
uacos.

PactBopenue kak pusnko-xuMuyeckuii npouecc. PactBopuMocTs. 3aBUCUMOCTh paCTBOPUMOCTH TBEP/BIX BEIIECTB OT
TeMIleparypbl. 3HAYEHUE PACTBOPOB JJIsI IPUPOABI U C/X.

[TonsiTue 00 ANEKTPOTUTHUECKON AUCCONMUAIIMU. DIEKTPOIUTHI U HEIIEKTPOIUTHI. CHIIbHBIE U CIIa0bIe JIEKTPOIUTHI.
OCHOBHBIE MOJOKEHUS TEOPUU AIEKTPOIIUTUYECKON nrcconnanny. IOHHbIE ypaBHEHUS PeaKUid, yCIOBUS IPOTEKaHUS
UX JI0 KOHLA.

Knaccuduxkarus noHOB 1 X CBOMCTBA. MOJNIEKYISIpHBIE M MOHHBIE YPABHEHHS KHUCJIOT, OCHOBaHMH, coneil. CBoMCTBa
BELIECTB B CBETE TEOPUH TUCCOLUALIUN.

O60061eHune cBeneHnit 00 OKCHIaX, X Kiaccu(UKalusa 1 XUMUYECKHUE CBOMCTRA.

I'eHeTnueckas CBA3b MEXAY KJIaCCAMH HEOPTaHUYECKUX BEILIECTB.

OKUCIUTENBHO-BOCCTAHOBUTENBHBIE peaki. OKHUCIUTENb U BOCCTAHOBUTEIb, OKMCIEHUE U BOCCTAHOBIICHUE.
CocraBiieHrue ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUA METOJIOM 3JIEKTPOHHOIO OasaHca.

JHemoncmpayuu
Mopenu aToMOB XUMUYECKHX AJIeMEeHTOB. [leproanueckas cucrema xumudeckux seMenToB J.M.Menneneera.O6pasiibi
0e1oro 1 ceporo oJoBa, 6esoro u kpacHoro gocdopa. Hekotopsie BemecTna konuectBoM 1 Moib. OOpasiibl OKCHIOB,
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KHUCJIOT, COJIE, OCHOBaHUM. Mo1eJ KpUCTAIUIMYECKUX PEMIETOK PAa3HbIX TUIIOB. B3pBhIB CMECH BOJIOPO/IA C BO3IYXOM.
CniocoObl pa3ieeHus CMECEH.

HcnpiTanne BEemECTB U UX pACTBOPOB HA JIEKTPONPOBOAHOCTh. B3auMoaecTBrE [IMHKA C COJISTHOM KUCIIOTOW U
xynopuaom meau . ['openne marnus.[Ipusnaku xummdeckux peakunii. Hemrpanuzanus menodm KUCIOTOM.
JleMoHcTpanuu GU3NYeCKUX SIBICHUH.

Jlabopamopnuie onvimo.

Peakiuu, xapaktepHsbie AJ1s1 paCTBOPOB KHUCJIOT, IIEJ0uei, conet. [lomyuenne HepactBOpuMoro ocHoBauus. Peakiuu,
XapaKTEPHBIE JJIs1 OCHOBHBIX M KUCJIOTHBIX OKCUAOB.B3aUMOJICCTBUE YITIEKUCIIOTO Ta3a C U3BECTKOBOM BOOIA.
3HaKOMCTBO C oOpasiiaMu BEIIEeCTB pa3HbIX KiaccoB. Paznenenue cmeceii. [loMmyTHEeHHE U3BECTKOBOM BOJIBI OT
BBIJIBIXaEMOT0 YIJIEKUCIIOro ra3a. OKHUCICHUEMEU B IJIaMEHU CIUPTOBKU. [lomyueHue yriekuciaoro raza
B3aMMOJICHCTBUEM COJIM 1 KUCJIOTHI. 3aMelleHrue Meau B pactBope xiopuaa meau (1) xxemnezom

Ilpakmuueckue 3anamus.

[TpaBuna TexHukM 6€30MACHOCTH TIPH paboTe B XUMU4YeCKoM KabuHeTe. [IpueMbr oOpatiennst ¢ 1abopaTopHbIM
obopymoBanueM. [Ipremsr oOpareHus co cnimptoBKoi. M3yduenue crpoenus miameHu. CriocoObl pa3aesieHust CMeCei.
OuncTka 3arps3HEHHON NoBapeHHOU cod. [Ipu3Haku xumudeckux peakiui. [I[puroroBnenre pactBopa onpeaeaeHHON
KOHLIEHTPALlUU U PACUET Er0 MACCOBOU 107U B pacTBOpe. MIOHHBIE peaknu. YCI0BUSA NPOTEKAHUS XUMUYECKUX PEAKLIUI
110 koH11a. CBoO¥CTBaA KUCJIOT, OCHOBAHMI, OKCHJIOB U COJICH.

Pacuemmnoie 3a0auu:

HaxoxneHnrue oTHOCHTENbHON MOJIEKYJIIPHOM MacChl BEIIIECTBA 10 €ro XumMuueckon popmyse. Beruncienue MaccoBoit
JIOJIM XUMHUUYECKOTO 3JIEMEHTAa B BEIIECTBE 110 €ro ¢hopmysie.. Beraucienne MosipHOM MacChl BEIIECTB 10 XUMUYECKUM
dbopmymnam. PacdeTsl ¢ HCTIOB30BaHUEM MTOHATHI «KOJIMYECTBO BEIIECTBAY», «MOJISIPHAS Maccay, «MOJISPHBIN 00beM
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ra3oB», «IIOCTOSTHHAsI ABoragpoy. Pacuer MaccoBoil n 00beMHOM 7071l KOMITOHEHTOB CMECH BelIeCTB. Brruucienue
MacCOBOM JIOJIM BEIIECTBA B pACTBOPE MO U3BECTHOM Macce PaCTBOPEHHOTO BELIECTBA U MACCE PACTBOPUTEIIS.
Brraucnenne Macchl paCTBOPEHHOTO BEIIECTBA M PACTBOPUTEISI, HEOOXOAMMBIX JIJISI TPUTOTOBJICHUS OTIPEICIICHHON
MacChl pacTBOpa C U3BECTHOW MACCOBOM JIOJIEN PACTBOPEHHOTO BEMIECTBA. BhIUNCIEHN IO XUMUYECKUM YPABHEHUSAM
MacChl M KOJIMYE€CTBA BELIECTBA IO U3BECTHOM MACCe WM KOJIMYECTBY BEIIECTBA OJTHOTO U3 BCTYNMBIIUX B PEAKIIHIO
BEILECTB WJIM MIPOYKTOB peakiuu. Beruuciaenue Maccol (KOJIMUECTBa BEllleCTBa, 00beMa) MPOIyKTa PEaKIUU, €CIIh
U3BECTHA MAacca UCXOJJHOTO BEIIECTBA, COACPIKAIIETO OMPEAEIECHHYIO JOJI0 IpUMecel (MaccoBas J0Jsl PACTBOPEHHOTO
BEIIIECTRA).

Hanpaenenus npoekmmnoit deamenvhocmu odyuarowuxca. 1. Pabora ¢ UCTOUYHMKAMH XMMUYECKOW MH(POPMAITUU —
HUCTOPUYECKHE O0030phl CTAHOBJICHMUS U PA3BUTUSA H3YUYEHHBIX IOHATHM, TEOpPHW, 3aKOHOB; KHU3Hb U JCATEILHOCTH
BBIJIAIONIMXCS YUYEHBIX-XUMHUKOB. 2. OBiajicHHE€ OCHOBaMHU XHMHYECKOro ananuza. 3. OBlajeHHe OCHOBAMU
HEOPraHUYeCKOTO CUHTE3A.

KaHeHHapHO — TEMATHYECCKO€ IVIAHUPOBAHHUE ¢ YKA3aHUEM KOJIHNIECTBA YaCO0B, OTBOJAMMbIX HA OCBOCHHE KaxKI0H
TEMBbI
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O. C. I'abpuenssu XUMMUS 8 knace, uz-Bo «JIpoda» 2019 r

Ne [ Tema ypoxka Konmuuects | [ara Jara OcHoBubie | [loBrOopenue | CamocrositenbHa | O60pynoBaHU
0 4acoB MPOBEACHUS | MPOBEJACHUS | IOHATUA U | UBYUYEHHOTO | U € ¥ PCaKTUBBI
mianupyema | paktuuecka | TEPMUHBI Marepuaiga | MpakTH4ecKas
s s NEATEeIbHOCTh
yyaImxcs
1 | BBeaenue 3 Xnmunueckn | Gusnmueckn | CocraBieHHE Monenu
HNucTpykTax 1 W DJIEMEHT, | € SIBJICHUS MOJIeJIer MOJIEKYII,
0 TEXHUKE BEILIECTBO , MOJIEKYII. MIPOEKTOP,
0€30MacHOCTH. aToMbl CooOmenue HOYTOYK,
XuMusA-HayKa MOJIEKYIIBI, «HcTopns [pe3eHTanus
O BEIECTBAX, MPOCTOE pa3BUTHUA TEMBbI
UX CBOMCTBax BEILIECTRO, XUMUW.
u XUMUYECKU
IIPEBPALLECHUX Y DJIEMEHT.
. XuMuyecka
[IpeBpamenus A peaKuus,
BelecTB. Poib xemopuus,
XUMUH B xemooous
KU3HU
YeJI0BEKa.
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[Tepnognuecka | 1 [Tonoxenue | Xumuuecku | IIpoekt [ICXD
s CUCTEeMa XHUM. U DJIEMEHT. «ITpoucxoxnenu
XUMHUYCCKUX DnemeHTa. € 3HAKOB XHM.
3JIEMEHTOB. DJEeMEHTOBY
3HAKH XHUM.
DJIeMEHTOB.
XUMHUYECKUE 1 Xumuuecka | @opmya, C. «ATomHas IICX9
bopMyIIBI. g (popmyna, | mpocThie U | €IMHUILIA
OTtHOCHUTEIbHA 3aKOH CJIOKHBIC Maccel». Pabora
sl aTOMHAas 1 IMOCTOSIHCTB | BEILIECTBA. ¢ J1 M Pa6ora o
MOJIEKYJIsIpHas a cocraBma Hons ot KapTOYKaM.
Macca. BCIIICCTB. 1I€JI0TO.
Macconas MaccoBas
JIOJISl DJIEMEHTA JIOJISt
B COCJIMHEHHH.
Tema ypoka | KonmuectB | Jlata [ara OcHOBHEBIE [ToBropenue | CamocrositenbHa | OO0OpymOBaHU
0 YacoB MPOBEJICHU | IPOBEICHUS | IOHATUS U M3YUYECHHOTO | Sl M IPAKTUYECKas | € U PEaKTUBBI
s dbakTH4ecKa | TEPMHUHBI Marepuana | I€STEIbHOCTb
i yYaImxcs
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ATOMBI SAnpo, Teopus Pa6ota ¢ JIM. Crnana-ieKmus
XUMHYECKH anekTponbl, | Pesepdopna | [Ipoext , 1IK,

X IIPOTOHBI, .N3otomel. | «SnepHbie IIPOEKTOP,
3J1EeMEHTOB. HEUTPOHBI. MPOIIECCHI» MOJIeNn
OcHOBHBIE H3oTomnsl, aTOMOB.
CBEJICHUS O XUM

CTPOEHUU AJIEMEHT.

aTOMOB.

H3oTorbl

DNEKTPOHBI. CxeMbl CrpoeHnue Pa6ora ¢ IM I[ICX9,
Crpoenue CTPOCHHUS aToma. TaOJIHIIBI
3NEKTPOHHBI aTtoMoB 1 —

X 000J104YeK 20

aTOMOB AIIEMEHTOB,

XUMHUYECKUX OomblINe

AJIEMEHTOB. NIEPUOJIbI.
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6 | Bunsl cBsaseit Hownsr, CBs3b. Coobmmenune Tabmuiel,
B XUMUH. XUMHYECKas «Bonopoanas KOMIIBIOT.
CBSI3b, THUII CBSI3b)» pe3eHTalUs
XUMHYECKOU teMsbl, 11K
CBSI3U B
COCTMHEHUSX
. Kpatnocts
CBSI3H, JIJTMHA
CBSI3H,
AIIEKTPOHHBIE
u
CTPYKTYpHBIE
bopMyITBI
7 | O600meHne U cucTeMaTu3anus 3HAaHUH 1 Crpoenue aroma, | Pabora ¢ JIM, cocraBneHue TaGIuIIbI Ta0muis!
o TeMe «ATOMBI XUMHUYECKHUX BU/JIBI CBSI3U. «Enunas mpupoja cBa3u». 3amura
AIIEMEHTOBY. MIPOEKTOB
8 | KoutposnbHas padora Ne 1 «ATombl 1 KonTtponbHas padora. JIM.
XUMUYECKUX DIIEMEHTOBY.
Ne| Tema ypoxka Kon- | Hara | lara | OcHOBHbIE [ToBTopenu | Camoctos | OGopymoBaHue
BO MpPOB | MPOB | MOHATHUS U e TeJIbHAs U | U PEAKTUBBI
eleH | eleH | TepMUHBI MIPAKTUYEC
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yaco | us usiha W3YYECHHOTO | CKas
B IJaH | KT Marepuana | AesTeIbHO
CTh
YYaIIXCS
IIpocteie 4 Annorponus. IIpoctsie Pabora ¢ | Komnekuust metaiios.

9 | BemiecTBa. 1 IIpoctsie BEIIECTBA. Koyieki | OOpasiibl METaJIOB.
[Ipocterie BEIIECTBA. eu. [Ipe3enTanusi, IpoOEKTOP.
BEILECTBA-META
JUIBL U
HEMETAaJLIbL.

KomnuecTtso 1 Mons, monsipHas | OtHocuten | Pemienne | Xumudeckue coeqMHEHUS

1 | BemecTsa. Mmacca, bHas pacyeTHbl | KOJIMYECTBOM BEIIECTBA | MOJIb.

0 [ Momns. KOJINYECTBO aTOMHAast M1 | X 3a1ad4.

MonsipHas BEILIECTBA, MOJIEKYJISIP
Mmacca. NOCTOSIHHAS Has macca.
ABorazapo,
KHJIOMOJIb,
MUJITUMOJIb.
MounspHbIi | MounsipHbIi O6beM. PaGora c | Monaenb MOJsipHOTO

1 | oObeMm o0beM,. MOJIeNIbI0. | 00bEéMa ra3os.

1 | razoo0pa3HbIX
BEILIECTB.
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Pemenue 3amaq Mons, monsipHast | Opopmnen | Pabora c | Tabnuma ¢ hopmymamm
1 | mo ¢popmyre. Macca, ue 3amauan. | JIM.
2 MOJISIPHBIN
00BeM.
Coennnenus IICXDO.
XHMHYECKHX
3JIEMEHTOB. CreneHb Crpoenue
1 | Crenenn OKHCJICHUS, aroma. PabGora ¢
3 | OKHCIIeHUSL. OuHapHbIE [ICXD.
bunapHsie COEIMHEHMUS.
COCIUHCHMSI.
1 | Oxcuasr Oxcuabl CreneHb Pa6orac | [ICXD, oOpa3iibl OKCHIOB.
4 | .I'uppunsr. Junpuner. okucieHnus. | JIM.
Jleryuue Jletyuue
BOJIOPOJIHBIC BOJIOPOJTHBIE
COETMHCHMUS. COETMHEHMSI.
1 | OcHoBanus. OcHoBaHu, CloXHbIE Pabora ¢ OO6pa31bl 0CHOBAaHUM U
5 HOHBI, KATHUOHBI, | BEIIECTBA. JIMu c VHJIUKAaTOPOB.
annonsl, Cpena, obpasnam
WH]IUKATOPBI. u
OCHOBaHHU
.
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1 | Kucnotsl. Kuciorsr, OcuoBanus, | Pabora OO6pa31bl KUCIOT,
6 WHIUKATOPBHI, OKCHUJIBL. JAM. VHJUKATOPBI.
XapaKTep Cpeibl.
1 | Comm. Counn. Oxcunsl, Pabora ¢ OO6pa3s1bl cosei,
7 ocHoOBaHus, | JM. Ta0IMIa PACTBOPUMOCTH.
KHUCJIOTHI.
1 | CocraBienune BaneHntHocTs. Oxcupsl, Paborac | IICXD
8 | dopmyn mo KUCJIOTBI, JIM. , TAOJIUITa PACTBOPUMOCTH.
CTEIEeHU COJIH,
OKUCJICHUS. OcHoBaHusl.
Texymuii
KOHTPOJIb
(camocrosiTenh
Hast paboTa).
1 | AMopdHbIe 1 3akoH Arperarabl | CocraBne | Mogenu KpuCTaLIMYECKUX PEIIETOK.
9 | kpuctamnuec MOCTOSIHCTBA e HUE
KHE BEIIECTBA. COCTaBa, COCTOSIHUSL | Mozenei
Yucrteie KPUCTAJUIMYECKH | BELIECTB. KPUCT.
BEILIECTBA U € PEIIEeTKHU, UX PEIIETOK
CMECH. tunbl. CMecH ,
Paznenenue IPUPOJIHBIE
cMecel u CMECH.
OYHCTKA
BEILICCTB.
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20 | A3menenus, Xumuueckass | XuMHYECKUE C. «Dx30- n 1K, mpoekTop.
MPOUCXOASIIINE C peakuus, SIBJICHUS. 3HJIOTEPMUYECKUE CHANIbI.
BelleCTBaAMM. MPU3HAKU peaKIuu.

XuUMUYeCKue XUMUYECKUX

peaxkiuu. peakuumn
Jkrnaccuduka
uus
pEAKIIMH.

21 | 3akoH cCOXpaHEHUS 3aKoH XHUMHYECKHUE Pa6Gora ¢ JIM. JIM.
MacChl BELIECTB. COXpaHEHHUsI | SIBJICHUA.

XUMHAYECKUE MacChbl
YpPaBHEHHUS. BEILICCTB
CocraBnenue XUMHYECKHU
YpPaBHEHUI € YpaBHEHUS.
XUMHUYECKUX
pEaKIuu.

22 | Pacuersl o Pemenne XUMHUYECKHUE Pemenne pacueTHbix Kaptouku.
XUMUYECKUM pacyYeTHBIX YpaBHEHHUSI. 3a/1a4 10 XUMHUYECKUM
YPaBHEHUSIM. 3a/1a4 1o YpaBHEHHSIM

XUMUYECKUM
YPaBHECHUSIM.
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23

Tunbl XUMHUYECKUX
peakiui

Peakun
pa3IoXKeHUS,
CKOpPOCTh
XUM
peaKiuu,
KaTajau3aTop
BI,
(hepMEeHTHI.
Peaxnun
CO€JIMHEHUS,
HEMOYKH
MEePEXOIOB,
KaTaJuTHIeC
KHE U
HEKaTaJTuTUd
ECKHe
peaKInu,
oOpaTuMble
u
HEOOpaTUMBI
€ pEaKInu.

CxopocTb.
Karanusaropsr.

Pa6ota ¢ JIM, sH3UMBEI.
PSAIOM aKTHBHOCTH.

J1. PaznoxeHu
nepMaHraHara
KaJus.
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24 | KoutponsHas pabota | 1 [Ipocteie m | § 25 —33. KonTtponbHas padora JIM.

Ned «M3meHeHus, CIIO>KHEBIC Neo4
IPOUCXOSIINE C BELIECTBA, Pabora ¢
BELLECTBAMM. THUIIbI TUAAKTUYECKUM

XUMHUYECKHUX MaTepUaIoM.

peaxkuui,

OCHOBHBbIE

KJIACCBI

HEOpraHu4ec

KHX

BELIECTB.
PacTBopenmue. PactBopumo | Knaccuduxamu | Pabora ¢ IM u [1CXO,
PacTBOpBI. 11 CTb, Teopusi | s BelIECTB MO0 | Tabmuuei Tabnuna
CBoiicTBa pacTBOPOB. | PACTBOPUMOCT | PaCTBOPUMOCTH. pPacTBOPUMOCT
pacTrBopoB 1 I'mnparsl, u. PacTtBOpBI. Crenenp aucconuanuy, | u.
3JIeKTPOJIUTOB. HACBIILIEHHbI CUWJIbHBIE U cladble

25 | PacTtBopeHue kak e, AJIEKTPOJIUTHIL,

(bU3UKO-XUMUYECKUN MEPECHIIIEHH MEXaHHU3M
porecc. BI€. JUCCOLMALINH.
PactBOpUMOCTS. DNEeKTPOIUT
DNEKTPOIUTHI U bl U
HEDJIEKTPOJIUTBHI. HEIIEKTPOJIH

ThI, DJI]I.
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26 | Uonnsie ypaBHeHus. | 1 Peakun Teopusa DJI/1, | Pabora ¢ IM. JIM.
HMOHHOTO peakuus
oOMeHa. HEUTpaIn3anu
u.
27 | CBoiicTBa KUCJIOT. 1 Xumunueckue | OCHOBHbIC JI. Xumunueckue JIL.
CBOMCTBA KJ1aCChI CBOMCTBA KUCJIOT XUMHYECKHUE
KHCJIOT. HEOPraHU4ECK CBONMCTBa
UX BELIECTB. KHCJIOT.
JIM.
2 | CBoiicTBa OCHOBAHUM. XUMHYECKUE Peakiiun nonnoro Paborta ¢ JIM. | [Tonyuenue
8 CaoiicTBa oOMeHa. HepacTBopuMBIX
OCHOBaHUU OCHOBaHUHU.
2 | Conu B cBere Teopun IJIJI. Conu Kak 37eKTpoSuThl, | Psaa HanpsbxkeHus Pa6ora PHM. | Tabmuiibr.
9 CBOMCTBA COJIEH, KHCJIbIE | METAJIJIOB.
Y OCHOBHBIE COJIH.
3 | Okcunpl, UX OKcupl, Oxcuppl. Pabora ¢ JIM. | JIM, JI.06pa3mbl
0 | xmaccudukarus, CBOMCTBA. HEeCOoJIe0Opasyromue OKCHJIOB.
U coneoOpasyromue
OKCHJIBI.
3 | I'enernueckas CBsI3b MEXIY I'eneTnueckas CBs3b. OCHOBHBIE KJIACCHI Pabora no Tabnuipsl, JIM.
1 | k1accaMu HEOPraHUYECKUX HEOPTraHUYECKUX KapTOUYKaM.
BCILICCTB. BEIIIECTB.
3 | OxucnuTenbHO-BOCCTAHOBUT OxKuCIuTeNb, Crenenb okucieHus. | JIM. IIK, npoekTop,
2 | eNbHbBIE PEAKIUU. BOCCTaHOBUTEIb, IPE3EHTALIUSL.
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BOCCTAaHOBJICHHUC,
OKHUCJICHUEC

3 | YopaxxHeHus B COCTaBICHUU DNeKTpOHHBIN OanaHc Oxkucnurens, Pa6ora ¢ /IM. | M.
3 | OKuCIUTENbHO-BOCCTAHOBUT BOCCTaHOBUTEIIb,

€JIbHBIX PEAKIIUM. BOCCTaHOBJICHHUE,

OKHCJICHUE

3 | O6oOmenue n Macca, 00beM, OCHOBHBIE KJIaCChI PabGora ¢ JIM, TaOmuIIbL.
4 | cucremaruzanus KOJIMYECTBO BEIIECTBA. HEOPTaHUYECKUX JIM.

3HaHM 10 Kypcy 8 Kjacca. BEIIIECTB.
3 | UToroBast KOHTpOJIbHAA Knaccer Kontponbnas | JIM, Tabnuiibl.
5 | pabora «Kimacchr HEOPTraHUYECKUX pabora.

HEOPTaHUYCCKHUX BEIICCTB.
Peakiiuu noHHOTO
oOMeHa».(TeCTHI)

BelecTB. Peakiuu
MOHHOTO OOMeEHa.
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Hpuaoxenue

Ne Tema | MNpnynHbI Cnocob
ypoka | ypoka KOPPEKTUPOBKM KOPPEKTUPOBKM
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