[TPUJIOXKEHHME x OOIT OO0

MYHHIHIIATbHOE O10/pKeTHOe 0011e00pa3oBaTe/ibHOe yUpeKIeHne
cpenHsis obueodOpasoBarenbHas mKoa Ne 32

VTBEPKJIAIO |
Jupexrop MBOY COILL Ne 32

,ﬁW M.B. UBamenko

npuka3z ot 27.08.2025 r. Ne 178-0O/]

PABOYAS IIPOTPAMMA
(ID 7968639)

yueOHoro npeamera «Xumus. ba3oBblil ypoBeHb»

1u1st oOydaronuxcst 8 — 9 kimaccoB

r. HoBouepkacck



IMNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJIeHa Ha OCHOBE TpeOOBaHUI K pe3ylbTaraM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa30BaHMUsl, MPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe ¢eaepalbHONH pabdoueld MporpamMMel
BOCIIUTAHUA U C YYETOM KOHILIEMIMH MPENOJAaBaHUs Y4eOHOro npeamMeTa « XUMHUs)
B 00pa3oBarenbHbIX opranuzanusax Pocculickoit deneparum.

[Iporpamma mo xumum Aa€T TPENCTaBICHHUE O IENSIX, OOIIEH cTpareruu
oOyueHHs, BOCIUTAHUS M Pa3BUTUA OOyYalOUIMXCA CpPEACTBAMHU y4eOHOTO
npenMera, yCTaHaBIMBAET o0si3aTenpHOe peIMETHOE COJIEpKaHUE,
IpelyCMaTpUBAET PACIPEACIICHHE €ro I0 KijaccaM M CTPYKTYpUPOBAHHUE I10
paznenaM M TE€MaM MOpPOrpaMMbl MO XHUMHH, OINPEHENSET KOJIWYECTBEHHBIE U
Ka4€CTBEHHBIE XapaKTEPUCTUKHU COJEPKAHMS, PEKOMEHTyEMYIO
MOCJEAOBATEIBHOCTh ~ M3YYEHUS XHMHM C YYETOM  MEXKIPEOMETHBIX U
BHYTPUIPEIMETHBIX  CBSI3€M, JIOTMKM Yy4eOHOro MpoIecca, BO3PACTHBIX
ocoOeHHOCTEH OOydJarommMXCsi, OMpPENesIeT BO3MOXHOCTH —TMpeaMeTra  JUis
peanuzanuu TPEOOBAHHWN K pe3ylbraTaM OCBOCHHS OCHOBHOUM 00pa3oBaTebHON
IpOrpaMMbl Ha YPOBHE OCHOBHOTO 0OIIEro 00pa3oBaHMsl, a Takxke TpeOOBaHUN K
pe3yabTaram 0Oy4eHHs] XUMUU Ha YPOBHE IIeJIe U3y4eHUsI MTPeIMETa U OCHOBHBIX
BUJIOB y4€OHO-IIO3HABATEILHON JEATENbHOCTH OOYyYarolIerocsi MO OCBOEHUIO
y4eOHOTO COAEPKaHUSI.

3HaHWE XUMHUHU CIYKUT OCHOBOM mJisi (OPMHPOBAHUS MHUPOBO33PECHUS
y4alierocs, ero npeAcTaBICHU O MaTepUajIbHOM €OUHCTBE MHUpPA, BaXKHYIO POJb
UrparoT GopMupyeMble XUMHUEHN MPEACTABICHUS O B3aUMONPEBPALEHUSAX SHEPTUH
1 00 3BOJNIOLMHU BEIIECTB B MPHUPOJE, O MyTIX PELIEHUs MIOOAIbHBIX MpoOIeM
YCTOMYMBOIO PAa3BUTHS UYEJIOBEUECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUIIEBOU U
IKOJIOTMUYECKOM 0€301acHOCTH, MPOOIEM 31paBOOXPAHEHMS.

N3yueHne xumuu:

cnocoOCTBYeT  pealu3aludyd  BO3MOXKHOCTEH i1 CaMOpa3BUTUA U
(dbopMUpOBaHUS KYIBTYpBI TUYHOCTH, €€ 001IeH 1 (QyHKIIMOHATBLHOW IPaMOTHOCTH;

BHOCUT BKJIaJl B (DOpPMHUpPOBAHUE MBIIUICHUS W TBOPUYECKUX CIMOCOOHOCTEU
y4YalllMXxcsi,  HABBIKOB WX  CaMOCTOSTENbHONM  y4eOHOW  JIeATEeIhbHOCTH,
AKCIIEPUMEHTANBHBIX M MCCIENOBATEIbCKUX YMEHUH, HEOOXONUMBIX Kak B
NOBCEAHEBHOM JKU3HU, TaK U B TPO(PECCUOHAIBHON JAESTENbHOCTH;

3HAKOMHUT CO CHenu(puKol HAayyHOTO MBILIUICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3MJIA/Ia HA €IMHCTBO MPUPOJBI U YEIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHON IPaMOTHOCTH YUaIIUXCS;



CIIOCOOCTBYET bopMHUPOBAHUIO IIEHHOCTHOTO OTHOIIICHHS K
€CTECTBEHHO-HAYYHbIM 3HAaHMSIM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B
AKOJIOTHYECKOE 00pa30BaHUE YUAIIMXCS.

JlanHbple HampaBiieHHsT B OOyYE€HHHM XHMHH OOECIEUYMBAIOTCS CHEUU(PUKON
colepkanusi  y4eOHOTrO  MpeaMeTa, KOTOPBIM  SBISETCA  IEAaroru4ecKH
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKH XMMHUH Ha ONPEACIIEHHOM dTare e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYyYalOIIMMUCS CUCTEMbl NEPBOHAYAJIBHBIX MOHSITUNW XUMHUH, OCHOB
HEOPraHMYECKOM XHMHM M HEKOTOPBIX OTIEIbHBIX 3HAUUMbBIX IOHSTHUI
OpraHUY€CKON XUMUHU.

CtpykTypa comepKaHusi MPOTpaMMbl IO XUMUU C(HOPMHUPOBAHA HA OCHOBE
CHCTEMHOIO mojaxoja K €€ m3ydeHuro. Colep:kaHue CKIIAIBIBAETCS U3 CUCTEMBI
MOHATUH O XMMHYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IIOHSITUNA O XUMUYECKOU
peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHM30BaHbl MO TMPUHIIUITY
MOCJIEAOBATEIBHOTO PA3BUTHUS 3HAHUK HA OCHOBE TEOPETUYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona /. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XHUMUU;

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOU CBSI3H;

— TMpEeICTaBICHUN 00 SICKTPOJMTHUYECKON JUCCOIMAIMA BEIIECTB B
pacTBOpax.

TeopeTnueckrne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIUPUUYECKH
MOJTYYEHHBIX M OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJTHOTO
YPOBHS K APYyTrOMY, BBIONHSSA (PyHKIIMKU OOBSICHEHHS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHMSI U BOBMOKHOCTEN MPAKTUYECKOTO MPUMEHECHUS U MOTYYEHHUS N3yUaeMbIX
BEILICCTB.

OcBoeHne mporpaMMbl TI0 XHMHH  CIIOCOOCTBYeT  (HDOPMHPOBAHUIO
IIPEACTABJIEHUS] O XUMUYECKOM COCTABIISIIOLIEH HAYyYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM TMpPUPONBI, LIEHHOCTHOIO OTHOIIEHUS K HAyYHOMY 3HAHUIO H
METOAaM TO3HaHUg B Hayke. M3ydeHHME XUMHUM TMPOUCXOIUT C MPUBJICUCHUEM
3HaHUW U3 paHee U3YyUYEHHBIX Y4YEOHbIX mpeaMeToB: «OKpyX AU MHPY,
«buomorus. 5—7 knacced» U «DuU3HKa. 7 KI1ace».

[Ipy wu3ydeHHMH XUMHUU TPOUCXOAUT (POPMUPOBAHHE 3HAHUA OCHOB
XUMUYECKOM HAyKH KakK OOJacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUUECKOM
JNEATEIbHOCTH YEJIOBEKA M KAaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaua y4eOHOro mpeaMeTa COCTOMT B (POPMHUPOBAHUHM CHUCTEMBI XMMHUYECKHX
3HAHUW — Ba)XXHEHINX (DAKTOB, MOHATHH, 3aKOHOB M TEOPETUUYCCKHUX IOJIOKCHUH,
JOCTYIHBIX 000OIIEHN MHMPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



OpUOOIIEHUH K HAy4YHbIM MeETOAaM IIO3HaHWs NpU HM3YyYEHUH BEUIECTB MU
XUMUYECKUX peaklvii, B OPMUPOBAHUMU U PA3BUTHUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUHM B Y4YEOHO-NO3HABATEIBHOM U yuyeOHO-HCCIEA0BATEIbCKOM
NEeSATENbHOCTH, OCBOCHHMU NpaBWil 0O€30MacHOro oOpalleHHs C BEUIECTBAMU B
ITOBCEHEBHOM KU3HMU.

[Ipu u3yyeHnrn XMMHUHU HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUsI Ba)KHOE
3HaYEHUE MPUOOPENN TaKUE LI, KaK:

— (opMUpOBaHME MHTEJUIEKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM00Opa30BaHUIO, COTPYIHHYECTBY, CaMOCTOSTEILHOMY NPUHATHIO PEIICHUH,
CIOCOOHOM aJanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KHU3HU;

—  HampaBIICHHOCTh OOyYeHHs Ha CHCTEeMaruyeckoe MpHOOIICHUE
o0Oyyaromuxcsi K CaMOCTOATEIbHON I03HABaTEebHON NEATEebHOCTH, HAyYHBIM
METO/aM TMO3HaHusA, (HOPMUPYIOIIUM MOTHBAIMIO U Pa3BUTHUE CHOCOOHOCTEH K
XUMUU;

— o0ecrieyeHre YCJIOBHM, CIOCOOCTBYIOIIUX MNPUOOPETCHUIO YUYalTUMUCS
OMbITa Pa3HOOOpPA3HOW EATEIbHOCTH, MO3HAHUS W CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETEHLIMI), MMEIOUIMX YHHBEPCAIbHOE 3HAYCHHE IS
pa3IMYHBIX BUAOB JCSITEIbHOCTH;

— (opmupoBanue oO0mel (QyHKIMOHATHLHOM U  €CTECTBEHHO-HAyYHOUN
IPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSICHATH M OLEHUBATH SIBJICHUS
OKPY’KaIOIIEro MHpa, UCTONb3ys 3HAHHWS W ONBIT, TOJYYCHHBIC TPU W3yYECHUH
XUMHH, TPUMEHATh UX MPU pPEIICHUH MNpoOieM B TOBCEIHEBHOW >XH3HU U
TPYAOBOU EATENBHOCTH;

— (¢opmupoBaHue y OOyyarOUMXCS TyYMaHHUCTUYECKUX OTHOIICHUH,
NOHUMAaHUSl I[IEHHOCTH XUMHUYECKUX 3HAHUM [JIs1 BBIPAOOTKH HKOJOTUYECKH
1EJeCO00Pa3HOro TMOBEAEHUS B OBITY W TPYIOBOM [EATENIbHOCTH B UEISIX
COXPAHEHUSI CBOETO 3I0POBbS U OKPYKAIOIIEH TPUPOIHOUN CPEMBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEGHMs OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOQMIIsi U HANPABICHHOCTU JalbHEHIIEro
00y4eHUsI.

OOmiee YMCIO 4YacoB, OTBEAEHHBIX JUISI HM3YyYEHUsS XUMUU Ha YpPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, cocrapiser 136 yacon: B 8 kinacce — 68 yacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHME OBYYEHMUSA

8 KUIIACC

IlepBoHaYa/IbHbIE XUMHYECKHE MOHATHSA

[Ipenmer xumuu. Poib XMMHM B KU3HM Y€JIOBEKAa. XUMUS B CUCTEME HayK.
Tena u BemectBa. Du3nyeckue CBOWCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE
BeuiecTB. [loHsTHE O METOAAax MO3HAHUS B XUMHUHM. UHCThIE BEHIECTBA U CMECH.
CrocoOsI pa3aeneHus CMECEH.

ATOMBI W MOJEKYJIbl. XHUMHYECKHE 3JIeMEHThl. CHMBOJBI XHUMHUYECKUX
aeMeHTOB. [IpocThIe U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas Gpopmyia. BaleHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BemlecTB. OTHOCHUTENbHAS aTroMHasg Macca. OTHOCUTENbHASA
MOJIEKYJIsipHas Macca. MaccoBast 107151 XMMUYECKOTO AJIEMEHTA B COCIMHEHU .

KomnuectBo Bemectsa. Monbs. MonsipHas Macca. B3auMoCBs3b KOIMUYECTBA,
Macchl M 4YHUCJIa CTPYKTYpHBIX €IuHUIl BemecTtBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

du3znuecKre U XUMMUYECKUE SIBJICHUSI. XUMHUUYECKas Peakiusi U €€ MpU3HaKHU.
3aKOH COXpaHEHWs MacChl BEIIECTB. XUMHUYEeCKue ypaBHeHUs. Knaccudbuxarms
XUMUYECKUX PeaKiuid (COeIMHEeHUs, Pa3TI0KEHUs, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOM MOCY/I0HM, MpaBujaaMu paboOThl B J1abopaTopuu U
npuéMamMu oOpaiieHus: ¢ J1abopaToOpHbIM 000PYAOBaHUEM, U3YUYEHUE U OMHCAHUE
bu3nuecKkux CBOMCTB 00pa3lloB HEOPTraHWYECKUX BEIISCTB, HAOIIOICHUE
busnueckux (MJIaBleHWE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE M KOHACHCALMs BOABI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAIMBAHUE
MEJHOM MPOBOJIOKH, B3aUMOJIECTBHE Mejia C KUCIOTOM) SIBJICHUM, HAOMI0JIeHuE U
ONMUCaHHWE MPU3HAKOB MNPOTEKAHUS XUMHUYECKUX peaklHil (pa3ioxkeHue caxapa,
B3aMMOJICHCTBUE CEPHON KHUCIOTHI C XJIOPUIOM Oapwuisi, pa3ioKeHUEe TUIPOKCHUIA
menu (II) mpu HarpeBanuu, B3auMojielicTBHE Xeme3a ¢ pacTBopoM conu meau (1),
U3y4YeHHEe CIOCOOOB pa3eieHus CMECEi: ¢ MOMOIIbI0 MarHuTa, (GUIBTPOBAHUE,
BEITIAPUBAHUE, TUCTUIUIAINS, XpoMaTorpadus, IpoBeIeHNE OUYNCTKH TTOBAPEHHON
comu, HaOMIONEHME W OMHCAaHWUE  PE3yJbTaTOB  NPOBEIACHUS  OIBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUsS MAacChl, CO3JaHUE MOZEIEH MOJEKYII
(IIapOCTEP>KHEBBIX).

BaxHeillne npeacTaBuTeId HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech ra3oB. CocrtaB Bo3ayxa. Kuciopong — 31€MEHT U IpocToe
BemiecTBO. HaxoxaeHue kuciopojga B mpupone, (PU3NUECKUe M XUMHUYECKUE
cBoiictBa (peakiuu rtopenus). Oxcuabl. [Ipumenenne xuciopona. CrocoObl
MOJIy4eHUs KHUCJIopoAa B Jiaboparopud U IpOMbIIUIEHHOCTU. KpyroBopor
KHciopoja B npupoje. O30H — aIoTpoIiHast MoJu(pUKaLUs KUCIOPOa.



TermmoBoit >PdeKkT XUMUYECKON peakiuu, TEPMOXHUMHUYECKHUE YpPaBHEHWS,
9K30- M DHAOTEPMHUUYECKHE peaklUuH. TOIUIMBO: yroib M METaH. 3arpsi3HEHUE
BO3/lyXa, YCUJIEHHUE MAPHUKOBOTO d(pdekTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »smemeHT m mpocrtoe BemecTtBo. Haxoxkaenwe Bomopona B
npupone, GU3MYECKHUEe ¥ XUMHUYECKHE CBOWCTBA, NPHUMEHEHHE, CIOCOObI
nosryyeHus. Kucnotsl u conu.

Moutsipabiii 00bEM 1a30B. Pacy€Thl MO XUMUUYECKUM YPABHEHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpBHI.
HacepiieHHbIE M HEHACBINIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10J1 BeHlecTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBaHUSI.
Ponb pacTtBOpOB B Npupolie U B KU3HU 4yeiaoBeKka. KpyroBopoT Boabl B IPUPOLE.
3arpsi3HEHHUE NPUPOIHBIX BoA. OXpaHa U OYMCTKA TPUPOIHBIX BOJ.

Knaccuduxanus neopranmdeckux coeauHenuit. Oxcuabl. Knaccuduxanus
OKCHJIOB:  coyieoOpasyrommue (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HeconeoOpazyomue. Homenkiarypa okcugoB. @Dusnyeckue W XUMHYECKHE
cBOMCTBa OKCUAOB. [lomyueHne okcuaoB.

OcHoBanus. Krnaccudpukanuss OCHOBaHMN: WMIENOYM UM HEPACTBOPUMBIE
ocHoBaHMs. HomeHknarypa ocHoBaHui. PU3NYECKHME W XUMHUYECKHE CBOWMCTBA
ocHoBaHui. [lomyyeHne oCHOBaHUM.

Kucnorsl. Knaccudukanus xucnor. Homenknarypa kucior. duszndeckue u
XHMHUYECKHE cBoMcTBa KuUCIOT. Pang aktuBHoctM MeTaioB H. H. bekerosa.
[Tony4yenue KUCIOT.

Conu. Homenknarypa coneil. dusndyeckne 1 XMMHUYECKHUE CBOMCTBA CONIE.
[Tonyuenue comei.

I'eHeTnueckas CBSI3b MEXKY KJIACCaMU HEOPTaHUYECKUX COECIMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOPOAa B BO3AYXE, ITOIYUYEHHE,
coOupanue, pacro3HaBaHWE W W3YyYEHHWE CBOWMCTB KHUCJIOPOa, HaOIIOIEHUE
B3aUMOJICHCTBHUS BELIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHHS U
npeKpalieHus ropeHust (moxkapa), O3HaKoMJIEHHE C oOpa3laMud OKCHUIOB H
OMMCAaHWE WX CBOMCTB, MOJYy4Y€HHE, COOMpaHUEe, pACIO3HABAaHUE W U3Yy4YCHUE
CBOMCTB BoJiopofa (ropeHue), B3aumonaeiictBue Bomopona ¢ okcuaom menu (II)
(BO3MOXKHO HCIIOJIb30BAHKME BUEOMATEPHAIOB), HaOMIONEeHNE 00pa3lloB BEIIECTB
KOJTMYECTBOM | MOJb, HCCleIOBaHUE OCOOCHHOCTEHW pPACTBOPEHMSI BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, IIPUTOTOBJIIEHUE PACTBOPOB C OMNPENEIEHHOU
MAacCOBOM JOJIE pAaCTBOPEHHOIO BELIECCTBA, B3AaUMOACHCTBUE BOJBI C METANIaMU
(HatpueM U KanmblKeM) (BO3MOXHO  HCIIOJIb30BaHHE BHJIEOMATEpPHAJIOB),
UCCIIeIOBaHUE O0pa3IlOoB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
HaAOI0ZICHME U3MEHEHUsI OKPACKH MHAMKATOPOB B PACTBOpAX KUCIOT U IIEJIOYEH,



u3ydyeHre B3aumozeicTBus okcuga meau (II) ¢ pactBopoM cepHOM KHUCIOTHI,
KHCIIOT C METajUlaMH{, PEaKIUi HEUTpaau3aluu, NOJyYEeHUE HEpPaCTBOPUMBIX
OCHOBaHW, BBITECHCHUE OJHOIO METAJUIa APYTUM W3 PACTBOpA COJIM, PEIICHUE
SKCHEPUMEHTAIIBHBIX 3a7ad 1o Teme «BaxHeWmme KIacchl HEOPraHWYECKHUX
COCAMHEHUI».

HHepuonnyecknit 3akoH u lIlepumonuyeckass cucTeMa XUMHYECKHUX
yiemenToB JI. WU. MenngeneeBa. Crpoenne aroMoB. XMMHYECKAsl CBS3b.
OKHCIUTENTBbHO-BOCCTAHOBUTE/IbHbIE PeaKINH

[TepBbie MOMBITKA KIACCU(UKAIIMN XUMHUYECKUX dJIEMEHTOB. [loHsTHE O
IPyIIax CXOAHBIX 3JEMEHTOB (IUEJOYHbIE U IIEJIOYHO3EMEIbHBIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aM(POTEpHbIE OKCHUIbI
Y TUJPOKCUIBI.

[Tepunonnueckuit 3akoH. [leproanyueckas cucteMa XUMUYECKUX IEMEHTOB /1.
N. Menneneena. Koporkonepuoanas u nnmuHHoniepuoaaas popmel [lepuonmuaeckoit
cucreMbl xumuudeckux aemeHtoB J[. M. Menneneesa. Ilepuonbl W IpyIimsl.
DU3NYECKHUI CMBICII TOPSAIKOBOTO HOMEPA, HOMEPOB MIEPUOIA U TPYIIIIBI SJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX snep. M3otonsl. OnekTponsl. CTpoeHue
ANIEKTPOHHBIX ~ 000J04YeK aTroMoB MepBbIX 20 XUMHYECKHX  DSJIEMEHTOB
[Tepunonnueckont cucremsl . M. MengeneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 110 ero nojoxeHuro B [lepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUSA paJuyca aroMOB XUMHUUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB I10 TPyIIaM U MEPUOJIAM.

3nayenue [lepuonnueckoro 3akoHa u [lepuoguyeckoil CUCTEMbI XUMHYECKUX
JIEMEHTOB JUIA pa3BUTUS Hayku W npaktuku. [[. WM. MenneneeB — yd€HbId u
IpaKIaHHH.

Xumudeckass cBsi3b. KoBajieHTHass (TOJIsipHAss W HEMOJISIpHAs) CBSI3b.
DIIEKTPOOTPULATENBHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipoueccsl okKciIeHUs U BOCCTaHOBIEHUSA. OKUCIUTEIN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

u3y4yeHrue oO0paslloB BEIIECTB METAVIOB W HEMETAIJIOB, B3aUMOJICUCTBUE
TUJIPOKCHIA IIMHKA C pacTBOPaMH KHCJIOT W IIEJIOYEH, MPOBEACHUE OMBITOB,
WUTIOCTPUPYIOLIUX  MPUMEPBl  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUU
(ropeHue, peakiuy pa3aokKeHHUs, COSTUHEHNS).

Mesicnpeomemmnuie ceasu

Peanuzanus MeXnpeAMETHBIX CBA3CH MPU WM3YUYEHUHM XUMHM B 8 Kjacce
OCYIIIECTBIISIETCSI 4Y€pe3 UCIOJb30BAHME KaK OOLIMX €CTECTBEHHO-HAYUYHBIX
MIOHATUM, TAK U MOHATHUH, SABJISIOLIMXCS CUCTEMHBIMU IS OTACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT'O [IUKIIA.



OO0mume ecTeCTBEHHO-HAYYHbIC MOHSATHS: HAy4YHBIA (haKT, TUIOTE3a, TEOPHs,
3aKOH, aHalMW3, CHHTE3, Kiaccuukamusi, MEepUOJUYHOCTb, HaOIIONEeHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBICHUE.

dusnka: Marepusi, aroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOMBI, PAIMOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUUECKUN 3aps]l, BEMIECTBO, TEJO,
00BEM, arperatHoe COCTOSTHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYHUHBI, €IUHUIIBI
U3MEpPEHUsI, KOCMOC, TIJIaHEeThI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MuHEpabl, TOPHBIE TOPOADI, MTOJE3HbIC
MCKOIIa€Mbl€, TOILIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BelecTBo U XUMHYeCKAsi peaKkuusi

[lepnonnueckuit 3axkoH. [leprnoanueckast cucrema XMUMHUYECKHUX IEMEHTOB /1.
N. MenneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOICTB
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOJAOB, KalMsl, KaJIbIUA U HX
COCAMHEHN B COOTBETCTBUM C IIOJOKEHHEM »3leMeHTOB B Ilepuommueckoit
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BelIeCcTBa: BUIbl XUMHUYECKOM CBA3U. THUIBI KPHUCTAIIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOMCTB BEIIIECTBA OT TUIIA KPUCTAIIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccuduxainys m HOMEHKJIaTypa HEOPraHWYECKUX BEIIECTB. XHMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIUXCS K Pa3IU4YHBIM KJaccaM HEOPTraHUYeCKUX
COEMHEHU, TEHETUYECKasl CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukarus XuMuueckux peakiiuii Mo pa3indyHbIM MpU3HaKaM (TI0 YHUCITY
¥ COCTaBy YYacTBYIOUIMX B pPEaKIMM BEIIECTB, MO TEIUIOBOMY 3(dekTy, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XMMHUYECKUX AJIEMEHTOB, IO OOpaTUMOCTH, IO
Y4acTHIO KaTajau3aropa). JK30- U SHIOTEPMUUECKUE PEaKIIMK, TEPMOXUMUUYECKUE
ypaBHEHHUSI.

[Tonsitue o ckopocTH xumudeckol peakuuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX U TeTepOreHHBIX
peakuusx. [Tonsatue o karanuze. [lonaTne 0 xumMuyeckoM paBHOBecHHU. DAKTOPHI,
BIUSIONIME HA CKOPOCTh XHMHUYECKOM pEakIuuh ¢ TMOJIOKEHUE XUMUUYECKOTO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJIEKTPOHHBIM  OayiaHc
OKUCIIUTEIIbHO-BOCCTAHOBUTEIILHOW  PEaKIIuHu. CocraBieHue  ypaBHEHHUU
OKUCIIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIUM €  HUCIOJIB30BAHMEM  METOJa
ANIEKTPOHHOTO OanaHca.



Teopus 3IEKTPOTUTUUECKON AUCCOUALNN. DIEKTPOIUTHI U HEANEKTPOIIUTHI.
Karnonsl, aHnoHsl. MexaHu3M [OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
xuMuuecko cBsa3u. CreneHpb nuccounauu. CUIbHBIC U CIIa0bIe JIEKTPOIUTHI.

Peakuuu monHoro ooMeHa. YCioBHSI MPOTEKAHUSI peaklMii HOHHOTO OOMEHa,
MOJIHbIE W COKpallléHHblE HWOHHBIE YypaBHEHUs peakuuil. CBOWCTBa KHCIIOT,
OCHOBaHMI U CcoJiedl B CBET€ TMPEACTaBICHUNA OO0 DIEKTPOIUTUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBI. [loHsATHE O rHApOIU3E COJei.

Xumuueckuit IKChepumenm:

O3HAKOMJIEHUE C MOJECISAMHU KPUCTAUIMYECKUX PEUIETOK HEOPraHUYECKHUX
BEIIECTB — METAUIOB M HEMETaUIOB (rpadgura M ajiMasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpHsi), UCCIEIOBAHNUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEeaKivu
OT BO3JICUCTBUSA Pa3IUYHBIX (DAKTOPOB, MCCIEIOBAHHE DIIEKTPONPOBOAHOCTH
pacTBOpPOB BEWIECTB, NPOLECCAa AWCCOLMALMU KHUCIOT, WIENOYEN W COJEeU
(BO3MOXKHO  MCIOJIb30BAaHUE  BHUJEO MaTepualioB), IMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TPHU3HAKK  TMPOTEKAHHWS  peakiuii  HOHHOTO  OOMeHa
(oOpa3oBaHMe oOcajika, BbIACIICEHHE Ta3za, o00pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pas3iokKEHUs, COCIUHEHUs), paClO3HABAaHUE HEOPTaHUUYECKUX
BEIIECTB C [OMOINBIO KAUECTBEHHBIX pPEAKIMWA HA HOHBI, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTa/uibl M X COeIMHEHM S

OOmiass xapakTepucTuka rajoreHoB. (OCOOCHHOCTH CTPOEHHSI aTOMOB,
XapakTepHbIE CTENneHu OKHcieHUs. CTpoeHue U (PU3MYECKHE CBOICTBA MPOCTHIX
BEIIECTB — TajOreHoB. XHMMHUYECKHME CBOWCTBA Ha I[pPUMEPE  XJIOpa
(B3aUMOJICMCTBUE C METallaMHM, HEMEeTalylaMH, IejodyaMu). XJIOPOBOAOPO/I.
ConsiHasg KucioTa, XMMUYECKUE CBOMCTBA, MOJYyYEHHE, NpUMEHEHHE. JlehcTBHE
XJOpa U XJOPOBOJOPOJa HAa OPraHU3M YeJOBeKa. BakHeWine XJIOpUIbl U HX
HAaXO0XJICHUE B PUPOJIE.

O6mias xapakrepucTtrka 37eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CrtpoeHue W (PU3MYECKUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHBIE MOAUDUKAIIUA KUCIOPOIa
U cepbl. XUMHYECKUE CBOWCTBA cepbl. CepoBOAOPOA, CTPOCHHE, (PU3NUYECKUE U
XUMHYECKHe CBOMCTBA. OKCHUIIBI CEepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qusuyeckrue ¢ XUMUYECKHE CBOMCTBa (00IIME Kak
NpEACTAaBUTEN Kjacca KUCIOT U crnenuduueckue). XUMUYECKHUE peakIuu,
JeXallue B OCHOBE MPOMBILUIEHHOIO CIOco0a TMOJYyYEHUS CEPHOM KHCIIOTHI.
[Ipumenenune cepHoi KUca0Thl. CONMM CEpHOM KHCIIOTHI, KAY€CTBEHHAS peaKus Ha
cynbdar-uoH. HaxoxneHue cepbl U €€ COCAMHEHHN B TpHpone. XUMHUYECKOE



3arpsA3HEHUE OKPYKAIOUIEH Cpenbl COEAUHEHUSMHU cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHUS.

OO6miast xapakrepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XAapaKTEpHbIE CTENEHU OKHUCIEHUA. A30T, pacHpOoCTpaHEHUE B MPUPOJIE,
busnueckue u XuMUIeckue cBoicTBa. KpyroBopot azora B mpupoze. AMMHUaK, ero
busnueckue U XMMUYECKUE CBOMCTBA, MOJlydeHue u npuMenenne. Coiau aMMOHUS,
ux puznueckre U XMMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakilus Ha
MOHBI aMMOHHA. A30THasi KHUCJIOTa, €€ MoiyuyeHue, GU3NYeCKue U XUMHUYECKHUe
CBOMCTBa (00mMe Kak TMPEACTaBUTENS Kilacca KHUCIOT W ChernuduyuecKue).
Hcnonp3oBaHne HUTPATOB M COJEd aMMOHHMSI B Kauye€CTBE MHMHEPAIbHBIX
ynoOpeHui. XuMU4YeCKoe 3arpsi3sHeHUE OKPY>KaIoIIel Cpe/ibl COeTMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXKAM, 3arpsi3HEHUE BO3JAyxa, MOYBBl U BOJOoEMOB). Docdop,
auiorponHbeie Momudukanuu (ocdopa, Puznueckue U XMUMUYECKUE CBOICTBA.
Okcun dochopa (V) m dochopHas kuciaora, (GU3MISCKHE H XUMHUYSCKHC
cBoiicTBa, monydeHue. lcnonb3oBanue ¢ocdaroB B KadecTBE MHUHEPATbHBIX
yI0OpEeHHUI.

O6mas xapakrepucthka 31eMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHUW  OKHUCIEHHs.  YIIEpOA,  aJUIOTPOIIHbIE
MoMU(DUKAIMU, PACTIPOCTPAaHEHUE B TMpUPoAE, (U3UYECKHE U XUMHUYECKHE
cBoiicTBa. Ancopbuus. Kpyroopot yrepona B mpupone. OKCuanl yriepona, ux
dbu3uYeckue W XUMHUYECKHE CBOWMCTBA, JEWCTBHE HA JKUBBIE OPraHU3MBI,
NOJlyYeHHE W NpPUMEHEHHE. DKOJOTMYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHJIOM
yoiepona (IV), rumoresa rmo0ansHOTO MOTEIIICHUS KIIUMaTa, ITapHUKOBBIN 3(PQEKT.
VYronpHas kucimora U €€ Ccold, WX (PUINUYECKHE W XUMUYECKHE CBOMCTBA,
nojlyueHue M npuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IMCTBE.

[lepBoHayanbHbIE MOHATUSI 00 OPraHUYECKUX BEIIECTBAX KAK O COSAUHEHHUSIX
yrmiepoaa (MeTaH, 3TaH, 3TUIEH, alleTUICH, TaHOJ, NIULEPUH, YKCYCHas KUCIIOTA).
[IpupoaHble HUCTOYHUKHU YIIEBOAOPOIOB (Yroib, HPUPOIHBIN Ta3, HeDTh),
OPOAYKTHl UX mnepepaboTku (OEH3MH), UX POJb B OBITY U NPOMBIILIEHHOCTH.
[TonsaTre 0 OMOTOrUUECKU BaXKHBIX BEIIECTBAX: KUpaX, OeNKax, yrlieBoJax — U UX
polin B KU3HM UeloBeKa. MarepuaibHOE€ €IMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCTUHECHUM.

Kpemuuii, ero ¢usmyeckue M XUMUYECKHUE CBOMCTBA, IMOJYYEHUE U
npuMenenne. CoenuHeHuss KpemHus B mnpupone. OOuue mnpeacTaBieHus o0
okcuge kpemuus (IV) m xkpemMuueBoil kucnore. CUIUKATHI, UX WCIOIb30BAHUE B
ObITY, B MPOMBINUICHHOCTH. BakHelIne CTpOUTENbHbIE MaTepHallbl: KepaMUKa,



CTEKJIO, IIeMEHT, OeToH, kene300eToH. [IpobnemMbl Ge301acHOro HMCIOIb30BaHMS
CTPOUTENBHBIX MATEPUAIIOB B IOBCEAHEBHOMN KU3HMU.

Xumuueckuii IKcnepumenm:

M3yYCHHE OOpa3IOB HEOPTAHMUYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCJIOTHI,
MPOBE/IEHNE KAaYECTBEHHBIX PEaKIUi Ha XJIOPHUA-UOHBI W HAOIIONECHNUE MPU3HAKOB
UX TPOTEKaHWs, OMBITHI, OTpaxaromue (HU3NYECKUe M XHUMHUYECKHUE CBOMNCTBA
rajoreHoB MW WX COCAMHEHUN (BO3MOXKHO HCMOJB30BaHUE BHUACOMATEPUAIIOB),
O3HAKOMJIEHHE ¢ oOpa3naMu XJOPUIOB (TajJOT€HHUJIOB), O3HAKOMJICHUE C
oOpazmamMu ceppl U €€  COCQUHEHUSIMU  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEpPHAIOB), HAOMIOMCHHE Tpollecca OOYITIMBAaHUS caxapa MOoJ JACUCTBUEM
KOHIEHTPUPOBAHHOM CEPHOM  KHUCIOTBl, M3y4YEHUE XUMHUYECKHX CBOICTB
pa30aBIeHHON CEpHOW KHUCJIOTHI, IIPOBEACHUE KaYeCTBEHHOM peakuuu Ha
cynb(dar-uoH U HaOIIOACHUE TMpU3HAKA €€ TMPOTEKaHUs, O3HAKOMJIEHUE C
dbusnueckuMu cBoMcTBaMH a3oTa, ¢dochopa W WX CoeAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHME  BHUJEOMATEpHAIOB), oOpasmamMu a30THBIX U (POCHOPHBIX
yaoOpeHull, moilydyeHue, coOMpaHHe, pacClO3HABAHME M M3yUYEHHUE CBOICTB
aMMHaKa, MpoBeJICHUE KAUeCTBEHHBIX pPeakIuii Ha MOH aMMOHUS U (ocdaT-uoH U
U3y4YEHUE TMPU3HAKOB HUX MPOTEKAHUS, B3aUMOJCHCTBHE KOHIEHTPUPOBAHHOMN
A30THOM KHCJIOTBI C MeIbl0 (BO3MOXXHO HCIIOJIb30BAHUE BHAEOMATEPUATIOB),
U3y4YCHHE MOJEJIe KPHUCTAUIMYECKUX pemeEToK anmasa, rpadura, QyiiepeHa,
O3HAKOMJIEHHE  C  TPOIECCOM  aJcopOIMuM  pPAacTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YITIEM U YCTPOMCTBOM MPOTHUBOrasza, MojiydeHue, coOupaHue,
pacmo3HaBaHWE W  M3YYEHHE CBOMCTB  YIIEKHCIONO Tra3a, IPOBEICHHUE
Ka4eCTBEHHBIX PEaKIMii Ha KapOOHAT M CUJIMKAT-UOHBI U M3yYeHHE MPU3HAKOB UX
NPOTEKaHUs, O3HAKOMJIEHUE C TMPOAYKUMEH CUJIMKATHOW MPOMBILIJIEHHOCTH,
pelieHrne HKCIEPUMEHTAIbHBIX 3ajlad Mo TeMme «BakHeline HeMeTallIbl U HX
COCMHEHUS.

MeTaJibl 1 X COeIMHEHUS

OO6mrast XxapakTepuCTUKa XUMUYECKUX AJIEMEHTOB — METAJNIOB HA OCHOBaHUU
ux TnonoxeHus B llepuoamueckor cucremMe XuMudyeckux siaemeHtoB I, .
MenpeneeBa u crtpoeHus aroMoB. CTpoeHHE METAIUIOB. MeTaimnueckas CBsI3b U
METAJNIMYECKass  KpUCTAUIMYECKass  PemI€TKa.  DJIEKTPOXUMUYECKUUA Pl
HANPsDKeHU MeTauioB. PU3NUecKue U XMMUYECKHUE CBOMCTBA MeTaiioB. O0rue
crocoObl MOdy4YeHuss MeTauioB. [loHSATHE O KOPpPO3UU METAIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ UX IPUMEHEHHUE B OBITY U MPOMBILIIEHHOCTH.

[llenounble MeTauibl: MOJOXKEHUE B llepmonnueckor cUCTEME XHUMUYECKHUX
anementoB JI. M. MennaeneeBa, CTpO€HHE HUX aTOMOB, HAXOXKICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUIbI U



TUAPOKCUABI Harpusi W Kanus. [IpuMeHeHue IIEeNOYHBIX METauvloB M HX
COEIMHEHUM.

IIlenoyHO3€MENBbHBIE METAMJIbl MarHMM MW KaJblMHA: TOJOXXEHHE B
[lepnopnueckoit cucreMe xumuueckux smeMeHToB [[. M. Menaeneesa, ctpoeHune
UX aTOMOB, HaXOXJeHue B npupojie. Pu3ndyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueimme coequHeHus Kaiblusl (OKCHUI, TUIPOKCHJ, COJIN).
XKéctkocTh BOMIBI M CIOCOOBI €€ YCTPAHEHMUS.

AJroMUHUH: TI0ON0XKEeHUE B lleproanyeckoil cucteMe XuMHIECKUX JIEMEHTOB
J. . Menneneesa, crpoeHne aroma, HaxOoKJIE€HHE B Ipupone. Pusndeckue u
XUMUYECKHE CBOMCTBA aIfOMUHUS. AMDOTEpHBIE CBOMCTBAa OKCHA U THIPOKCHUIIA
AJTIOMUHUSL.

Keneso: nonoxxenue B [leprognueckoil CUCTEME XUMUYECKUX 3JIEMEHTOB [1.
N. MengneneeBa, CTpoeHHME aroMa, HaxOXAeHHWEe B mpupone. Pusmyeckue u
XHMHYECKHE CBOMCTBA kele3a. OKCHIbI, TUAPOKCHIBI U comu xkene3a (I1) u xxenesa
(IIT), ux cocras, CBOMCTBA U MOTy4YECHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpasllaMd METa/UIOB M CIUIaBOB, UX (DU3NYECKUMHU
CBOMCTBaMH, H3yUYECHHE  PE3yJIbTaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
UCIIOJIb30BAHKME BHJICOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJCUCTBHUS OKCHIA
KaJdbllid M HaTpus C BOAOH (BO3MOXKHO HCIIOJNB30BAaHUE BHUICOMATEPHUAIIOB),
HCCIIE/IOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCMOJB30BaHUE  BUJIEOMATEPHAIOB), MPU3HAKOB  IMPOTEKAHUS
Ka4ECTBEHHBIX PEaKI[Mii HAa MOHBI: MarHWs, KajblUs, allOMUHUS, [IUHKA, JKele3a
(I1) u xeneza (III), menu (II), HaGnroneHne U oNMUCaHUE MPOIECCOB OKPAIIMBAHMS
IUTAMEHU MOHAMU HATpUs, Kalusig M Kaiblus (BO3MOXXKHO HCIOJIb30BAHHE
BUJIEOMAaTEPHUAJIOB), UCClIeIoBaHre aM(pOTEPHBIX CBOMCTB TUIAPOKCHAA ATIOMUHUS
Y TUAPOKCHUJA IIMHKA, PEIICHUE SKCIEPUMEHTABHBIX 3a/1a4 0 TeMe «BakHeunmme
METAJIJIbI U UX COCTUHECHHUS.

XuMHuS M OKpPY:KaKIIAs cpeaa

BemectBa um marepuaiibl B MOBCEAHEBHOW KU3HM 4YeoBeKa. be3zomacHoe
UCIIOJIb30BaHKUE BEIIECTB U XMMHUYECKUX peakiuil B ObITy. [lepBas momoris npu
XUMHUYECKUX 0’KOTaX U OTPABJICHHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarouenh cpeanl (MpeaenbHas I0MyCTUMAast
KOHIIeHTpanus BemiecTs, ganee — [1/IK). Ponb xuMuu B perieHun SKOIOTHYECKUX
npooIieM.

Xumuueckuit IKcnepumenm:

U3y4eHHEe O0pa3lloB MaTepuajioB (CTEKJIO, CIUIAaBBl METAJIOB, MOJMMEPHBIE
MaTepuasbl).

Mesxcnpeomemmnuie ceasu



Peanuzanuss MeXnpeAMETHbIX CBA3€d NpU H3yuyeHUU XUMHHM B 9 Kiacce
OCYILECTBIISIETC Yepe3 MCIOJIb30BaHME KaK OOMIMX €CTeCTBEHHO-HAYyYHbIX
NOHATUMN, TaK W TOHSITHIA, SBISIOUIMXCS CUCTEMHBIMU JJISI OTJCIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIHKJIA.

OO1iue ecTecTBEHHO-HAy4HbIE TMOHSATHUS: Hay4dHbIM (DaKT, rumoresa, 3aKoH,
TEOpUs, aHaldu3, CHUHTE3, KiIacCuPUKalusi, TMEePUOJUYHOCTb, HAOIIOIEHNE,
OKCIIEPUMEHT, MOJICIIMPOBaHNE, W3MEPEHHUEe, MOJEb, SBICHHUE, TMapHUKOBHIM
3¢ dekT, TeXHOIOT S, MaTEPUAIbI.

dusmka: martepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TONBI, PaJUOAKTUBHOCTb, MOJEKYNA, 3JIEKTPUUYECKUN 3apsl, MNPOBOJHUKH,
NOJMYIPOBOJAHUKY, AUDIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPHUMOCTh, KpUCTAILITMYECKasl
peméTka, CruiaBbl, (PU3UYECKUE BEIWYUHBI, CIUHUIBI U3MEPEHHs, KOCMUYECKOe
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: orocunTes, apixanue, Ouocdepa, sKocucTeMa, MHUHEPAIbHbBIE
yI0OpEeHUs, MUKPOIIIEMEHThI, MAKPO3JIEMEHTBI, TUTATEIIbHbIC BELIECTRA.

['eorpadus: armocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, ITOJIE3HBIE
MCKOIaeMbI€, TOTUTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJabTaTbl OCBOCHMSI MPOrPaMMbl OCHOBHOTO  OOIIETo
0o0pa3oBaHUs JOCTUTAIOTCA B XOAc¢ OOy4YeHHUsST XMMHUU B €IMHCTBE y4eOHOU U
BOCIUTATEJIbHOM JEATEIbHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMUA POCCUNUCKUMU
COI[MOKYJBTYPHBIMA U JTyXOBHO-HPABCTBEHHBIMU II€EHHOCTSMH, MPUHATHIMH B
oOIecTBe NpaBWIaMH W HOPMaMH TIOBEICHHMS U CIIOCOOCTBYIOT IIpolieccam
CaMONO3HAHUs1, CAMOPA3BUTHUS U COITMATN3ALINN 00yYarOIIUXCSI.

JIugyHOCTHBIE  pE3yAbTaThl  OTpPa)XalrOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI  CUCTEMOM  TMO3UTHBHBIX IIEHHOCTHBIX OpHEHTAllUd U
paclMpeHue onbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YUCJIC B YACTH:

1) IaTPHOTHYECKOT0 BOCTIMTAHMS:

LEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUYECKOMY
U HAyyHOMY HACJIEIUI0, TOHUMAaHUS 3HAYEHUS XUMHUYECKONW HAayKh B KU3HU
COBPEMEHHOT0 OOIIeCTBa, CIIOCOOHOCTH BIAAETh TOCTOBEPHOW HMH(MOpManuei o
NEPEAOBBIX JOCTHKEHUSIX M OTKPBITUSX MHPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMSA:

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MpaBUIAX MEXKIMYHOCTHBIX
OTHOILICHUN B KOJUJIEKTUBE, KOMMYHHUKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIIEOBATENIbCKOM, TBOPUECKOM W JPYrUX  BHAAX
NEeSTEILHOCTH, TOTOBHOCTHM K Pa3sHOOOPAa3HOW COBMECTHOM AESTENBHOCTH MPH
BBITIOJIHCHUW y4E€OHBIX, I[103HABATEIbHBIX 3aJla4, BBIMOJHCHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUHU YYEOHBIX TPOCKTOB, CTPEMIICHUS! K B3aUMOIIOHUMAHUIO
M B3aUMOTIOMOIIIM B TIPOIleCCe OTOM Yy4eOHOW JesATEeIHbHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TMOBEACHUE U TMOCTYNKH CBOMX TOBApHILEH C MO3UIUHU
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHHUS MOCIEICTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NO3HAHUA:

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEUIECTBE M XUMHUYECKON peakiuu,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH M COCTaBJISIOIINE
OCHOBY JJIsl TIOHUMaHUsI CYIIHOCTH HAy4YHOW KapTHHBI MUpa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOABI, B3aMMOCBS3IX YEJIOBEKa C
MPUPOIHON CPEAOM, O POJIM XUMHUH B ITIO3HAHUU ITUX 3AKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAINPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUN MO
XUMHH, HEOOXOAUMBIE MJii OOBSICHCHHUS HAONIOIaeMbIX IPOIICCCOB U SIBICHUH,
M03HABATEIHHOM, MHMOPMAIMOHHOW M YWUTATEIbCKOW KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOW paboOThl € y4YeOHBIMM TEKCTAMH, CIPABOYHOM



JUTEPATypoOll, MOCTyMHBIMM TEXHUYECKUMH CpPEICTBaMU HHGOPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEepeC K OOyYEeHHUI0O U IMO03HAHUIO, J0003HATEIHHOCTh, TOTOBHOCTH U
COCOOHOCTh K  CaMOOOpa30oBaHWIO, TMPOCKTHOM H  HMCCIEA0BATEIHCKOM
NESTENTHHOCTH, K OCO3HAHHOMY BBIOOPY HAmpaBIIEHHOCTH M YPOBHS OOy4deHUS B
JIaJIbHEUIIIEM;

4) gpopMUpPOBaHUSA KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LIEHHOCTH KWU3HHU, OTBETCTBCHHOIO OTHOILICHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKH Ha 3J0POBBIM 00pa3 >KW3HU, OCO3ZHAHUE TOCIEICTBUNA WU
HEMPUATUE BPEAHBIX MPUBBIUEK (YHMOTPEOIICHUS aJIKOTOJIsl, HAPKOTUKOB, KypEeHHs),
HEOOXOAUMOCTH COONIONCHHUS TpaBWiI O€30MacHOCTH TMpU  OOpalieHuu C
XUMUYECKUMH BEIIECTBAMU B OBITY U pealIbHOU KU3HU;

5) Tpy1oBOro BOCIUTAHUSA:

WHTEPEC K MPAKTUYECKOMY M3YyUYCHHIO MPOPECCUil M TPyAa Pa3IMIHOTO POJIa,
YBAXEHUE K TPyAy W pe3yiabTaraM TpPYIOBOM AESTEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE IMPUMEHEHUS TMPEIMETHBIX 3HAHUW [0 XHUMHH, OCO3HAHHBIM BBIOOD
WHJVMBUIYaJbHONU TPACKTOPUU MPOAOKEHUS 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenHon mpoheCcCHoHaIbHON IeITSIIPHOCTH M PAa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTb JIAITHPOBATHCS B TPOPECCHOHAIBHOM Ccpeie;

6) 3K0J10rM4YeCKOro BOCIIMTAHUSA:

AKOJIOTUYECKH 11€JIeCOO0pa3HO€ OTHOIIEGHHE K TMPUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emlie, OCHOBE €€ CyIIeCTBOBAHMS, IOHUMAaHUE IIEHHOCTH 3/I0POBOTO U
Oe3omacHOro o0Opas3a JKH3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(bU3UYECKOMY U TICMXHUYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHUS
npaBuil 6€30MaCHOTO MOBEACHUS MIPU PaboTe ¢ BEIIECTBAMHU, a TAKKE B CUTYyaIUsX,
YIPOXKAKOIIUX 3I0POBBIO U KU3HHU JIFONICH;

CrIOCOOHOCTH TPUMEHSTHh 3HAHWS, MOJIy4aeMble MPU U3YUYECHUU XUMHH, IS
pelLIeHus 3a]1a4, CBSI3aHHBIX C OKPYKAIOIIEH IPUPOIHOU CPEIOH, ISl IOBBIIICHUS
YPOBHSI ~ DKOJIOTMUECKOM  KYJIBTYpbl, OCO3HaHMS IIOOAJIBHOTO  XapakTepa
AKOJIOTHYECKUX MpOoOJIeM M MyTel UX PEIICHHUS MOCPEIACTBOM METOIOB XHUMMUH,
3KOJIOTHYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJACTBOBATHCS MM B MO3HABATEIBHOM,
KOMMYHHMKAaTUBHOM U COLIMAIbHOU IPAKTHUKE.

METAINPEAMETHBIE PE3VYJ/IBTATHBI

B cocraBe wMmeTanpenMETHBIX pe3yJIbTaTOB BBIACISAIOT 3HAYUMBbIC IS
dbopMUpOBaHUS MUPOBO33PEHHUS OOIIIEHAYYHbIE TOHATHS (3aKOH, TEOPHS, IPUHIINII,
runore3a, (akT, CUCTeMa, WPOIECC, OSKCIEPUMEHT U JIPYroe.), KOTOphIC
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax U IMO3BOJSIOT Ha
OCHOBE 3HAaHMH W3 ATHUX MPEAMETOB (DOPMHUPOBATH MPEICTABICHUE O IIEJI0CTHOU



HAy4YHOU KapTHHE MHpA, U YHUBEpCaIbHbIC YueOHbIC AEUCTBUS (I03HABATEILHEIE,
KOMMYHUKATUBHbBIC, PErYISTUBHBIE), KOTOpbIE 00ECneunBalOT (OpMUPOBAHUE
TOTOBHOCTH K CAaMOCTOSTEJIbHOMY IIJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
NEeATEeIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE y4eOHbIE JeiicTBUS

Ba3oBble Jornueckue JelcTBUA:

YMEHHUS HCTOJB30BaTh MNPUEMBI JIOTMYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWI: PacKPhIBATh CMBICT XUMHUYECKHX TMOHATHH (BBIACIATh WX XapaKTepHBIC
PU3HAKY, YCTAHABIWBATh B3aMMOCBS3b C JIPYTUMHU TOHSATHUSMH), HUCIIOIH30BAThH
MOHATHS IS OOBSICHEHUS! OT/AENbHBIX (DaKTOB M SBJICHUN, BRIOWPATh OCHOBAHUS U
KPUTEPUHN IJIs1 KJIACCU(DUKAIMU XUMUYECKHX BEIIECTB U XMMHUUYECKUX pPEAKIUH,
yCTaHABJIMBaTh MPUYUHHO-CIICJICTBEHHBIE CBSI3M MEXAY OOBEKTaMHU HW3Y4YeHUS,
CTPOUTH JIOTUYECKUE PACCYXKIEHUS (MHAYKTUBHBIC, JEAYKTUBHbBIC, 110 aHAJIOTUN),
JIeaTh BHIBOMIBI M 3aKITFOUEHUS;

yMEHHE TMPUMEHATh B TPOIECCE TMO3HAHUA TOHATHS (NIPEAMETHBIE W
MeTarnpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEeMbIE B XUMUH,
npeoOpa3oBBIBATh IIUPOKO MPUMEHSIEMbIE B XUMUU MOJCIbHBIC TPEICTaBICHUS —
XUMUYECKUNM 3HAK (CHUMBOJI DJIEMEHTAa), XUMHUYecKas ¢GopMmyna U ypaBHEHUE
XUMUYECKOW PEaKIMK — MPHU PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3a/1a4, C YUYETOM
ATUX MOJEIBbHBIX TMPEJACTABICHUI BBISBISATH U XapaKTEPHU30BaTh CYIICCTBEHHbIE
NPU3HAKK M3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECCTB U XUMHUYCCKUX PEAKIUH,
BBISIBIIITH ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CIICICTBEHHBIE CBSI3M U
MPOTUBOPEYUS B U3yUYaEMbIX MPOIECCaX U SIBICHUSX.

ba3zoBble uccienoBare/ibCKue 1eicTBUA:

YMEHHUE HCIONb30BaTh IMOCTABIECHHBIE BOMPOCHl B KAye€CTBE HMHCTPYMEHTA
MO3HAHMS, @ TAK)KE B KAUECTBE OCHOBBI JJIs1 (DOPMUPOBAHUS TUIIOTE3HI 110 TIPOBEPKE
MIPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

NpPUOOPETeHNE ONbITa IO TUIAHUPOBAHUIO, OpPraHWU3allMd W TIPOBEICHUIO
YUYCHMUECKUX OKCIEPUMEHTOB, yMEHHE HaONonaTh 3a XOJAOM IpoIlecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATh €ro pe3yibrar, (OpMyJIUpOBaTh 0O0OOIICHUS U
BBIBOJIBI 110 pe3y/ibTaTaM MPOBEAEHHOTO ONBITA, UCCIICIOBAHUS, COCTABIISITh OTYET
0 MpoJIeJIaHHOM padore.

Pabora ¢ undgopmanmeii:

yMEHHE BBIOMpATh, AHATU3UPOBATH M MHTEPIPETUPOBATH WHOOPMAIIHIO
Pa3JIMUHBIX BUJOB U (POPM MPEJICTABICHUS, TTOTYyUYaeMyI0 U3 Pa3HbIX UCTOYHHUKOB
(Hay4YHO-TIOMYJISIpHAST ~ JINTEpaTypa XUMHUUYECKOTO COJACpPKaHUS, CIPABOYHBIC
nocobusi, pecypcsl MHTepHETa), KPUTUYECKH OIEHWBATh NPOTUBOPECUUBYIO H
HEJ0CTOBEPHYIO MH(HOPMAIIHIO;



YMEHHUE NPUMEHATh PA3NIUYHBbIE METOJbl M 3aIpOChl IpU MOUCKE U OTOOpE
UH(GOPMALIMM U COOTBETCTBYIOLIUX JAHHBIX, HEOOXOMUMBIX JUIsl BBIOJIHEHHUS
y4eOHbIX M MO3HABaTEJIbHBIX 33J1a4 ONpPEAEIEHHOTO TUIIA, MPUOOPETEHUE OIbITA B
o0acTi  MCMONIb30BaHUS  HMH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIBTYPON aKTUBHOT'O HUCIIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BBIOMPATh ONTUMAIBHYIO (pOpMy IpencTaBieHus HHGOpMALUA U
WUIIOCTPUPOBATh pEIIaeMble 3a/ladyd  HECIOKHBIMU CXEMaMH, JUarpaMMami,
OpyruMu popMaMu rpa@uKy U UX KOMOMHAIUSIMU;

YMEHHE HCIONb30BaTh M aHaJU3UpOBaTh B Mpolecce y4yeOHOW u
UCCIIEZIOBATENIbCKOM /1EATEeIbHOCTH MH(OPMALIMIO O BIUSHUHU MPOMBIIIJICHHOCTH,
CEJIbCKOTO XO3SUCTBA M TPAHCIIOPTa HAa COCTOSTHUE OKPYXAIOLIEH MPUPOTHOM
Cpelbl.

KoMMyHMKAaTHBHBIC YHUBEPCaIbHbIEe YUeOHbIe 1eliCTBUS:

YMEHHUS 3a/laBaThb BOINPOCHl (B XoA€ Juaiora U (Wiau) AMCKYCCHUH) TIO
CYLIECTBY  OOCyXk/JaeMoil  TeMmbl, (OPMYJIUPOBATH  CBOM  IPEAJIOKECHUS
OTHOCUTEJIFHO BBIMOJTHEHUS MPEJIOKEHHON 3a/1a4H;

YMEHHUS  TNPEACTAaBIATh  MOJYYEHHBbIE  Pe3yabTaTbl  MO3HABaTEIbHOU
NESATENbHOCTH B YCTHBIX M IMCBMEHHBIX TEKCTax; Jelarb M[pPe3eHTALUI0
PE3yAbTaTOB BBINIOJHEHHUS] XUMHUYECKOTO 3KCIepUMeEHTa (71a00paTOpHOrO OIbITa,
1abopaTropHOi pabOThI 1O UCCIIEIOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO IIPOEKTA);

yMEHUS Y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEIbHOM M  MCCIIENOBATEbCKOM  JESATENbHOCTH  NPHU  pPELICHUHU
BO3HUKAIOIIUX MpPOOIeM Ha OCHOBE yué€Ta OOIIMX HHTEPECOB M COTIIACOBAHMS
no3unuit (oocyxaeHusi, oOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAWHAIUS
COBMECTHBIX JICUCTBMI, OIpENeNeHne KpPUTEPUEB 10 OLIEHKE KayecTBa
BBITIOJTHEHHOM pa0oThI U ApYyTHE).

PeryasiTuBHbIC YHUBepPcaJbHbIEe YUeOHbIe 1elCTBUA:

YMEHUE CaMOCTOATENIbHO ONPENENSATh LENH JEITEbHOCTH, IJIaHUPOBATH,
OCYLIECTBIIATh, KOHTPOJMPOBATh U IPU HEOOXOJUMOCTU KOPPEKTHPOBATH CBOKO
JeSATeIbHOCTh, BEIOMpaTh Hanbosee 3PpGeKTUBHBIC CIIOCOOBI PEIICHUsT YUeOHBIX U
NO3HABATENIbHBIX 33Ja4, CaMOCTOSATEIBHO COCTABIATh WIM KOPPEKTUPOBATH
NPEMIOKEHHBIM  AJITOPUTM  JIEWCTBUA TPHU BBINOJHEHWM 33JaHUM C Y4ETOM
MOJYYEHHUs] HOBBIX 3HAHUM 00 M3ydaeMblX OObEKTaX — BEIIECTBAX U PEaKLHUsX,
OIICHUBATh COOTBETCTBHUE TMOJYUYEHHOTO pe3yJibTaTa 3asBICHHOW eI, yYMEHHE
UCIIOJIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, MPEeAJiaraeMble B YCJIOBUU 3aJJaHUH.

MPEJMETHBIE PE3YJ/IBTATbI

B coctaBe mnpeaMETHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTeIbHOIO
COJIEp’KaHMsI, YCTAaHOBIIGHHOTO JaHHOW (enmepanbHON paboyeil mporpaMMonu,
BBIJICTIIIOT: OCBOGHHBIE OOYYAIONIMMUCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIOCOOBI



nercTBui, cnenuduueckue A IpeAMETHOH oOmacth  «XUMUS», BHJBI
NEATEIbHOCTH IO  IOJIYYEHHIO HOBOTO  3HAHUS, €ro HWHTEpIpETalnH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIlUsX.

K xoniy oOyuenus B 8 kjacce mpeaMeTHBIC Pe3yabTaThl HA 6a30BOM YPOBHE

JOJKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD y YUAIIUXCS YMEHUIA:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSATHUI: aroM, MOJIEKYIIa,
XUMHUYECKUM 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO, CMEChH
(omHOpOAHAS U HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHas U
MOJIEKYJIIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAash Macca,
MaccoBasi JI0JII XMMHYECKOTO 3JIEMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJ, KHCJIOTA, OCHOBAaHHUE, COJIb, AJIEKTPOOTPULIATEIHOCTh, CTEIECHBb
OKHCIICHUs, XMUMHUYECKash peakius, Kiaccuukamus peaxkiuid: peaxiuu
COCIMHEHUS, PEaKUUH PA3JOKEHUs, PEaKIUU 3aMElICHUs, PEaKIuu
oOMeHa, 9K30- U SHIOTEPMHUYECCKHUE PEAKIINHU, TeTUIOBOUN 3((EKT peakinu,
AJIPO aToMa, AEKTPOHHBIN CII0M aroMa, aTOMHas OpOUTallb, pPaInyC aroma,
XUMHUYECKasl CBSI3b, MOJISIPHAS WM HEMOJSIPHAs KOBAJICHTHAs CBSI3b, HOHHAs
CBS3b, WOH, KaTHOH, AaHUOH, pacTBOpP, MaccoBas JOJs BeIleCTBa
(IpolieHTHasi KOHIIEHTpAlIKsI) B paCTBOPE;

e WJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHA U
NPUMEHSTH 3TH NOHATHUS MIPU ONUCAHUM BEUIECTB U UX MPEBPALLICHUI;

e UCIMOJB30BaTh XHUMHYECKYID CHUMBOJMKY JUIsI COCTaBJICHHUS (PopMyl
BEILIECTB M YPABHEHUN XUMHUYECKUX PEAKIINIM;

e OMPENCIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
CTENEHb  OKHCIIGHUS  DJIEMEHTOB B  OWHApHBIX  COCIMHEHMSIX,
NPUHAJIEXKHOCTh BEIMIECTB K ONPEACIEHHOMY KIIACCY COEAMHEHUN IO
dbopmynam, BHJ XUMHUYECKOM CBSI3M (KOBaJICHTHass W HWOHHAas) B
HEOPTaHUYECKUX COCIUHECHUSX;

e packpeiBarb cMmbica Ilepuomnueckoro 3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHMMAHUE MEPUOANYECKON 3aBUCHMOCTU CBOICTB
XUMHYECKUX JJIEMEHTOB OT MX mojiokeHus B [lepuoamueckoil cucreme,
3aKOHOB  COXPAaHEHUsT MacChl  BEIECTB, IIOCTOSTHCTBA  COCTaBa,
aTOMHO-MOJICKYJISIPHOTO YU€HHUSI, 3aKOHa ABOTaJIpo;

e OMHUCHIBATH M XapaKTepu3oBaTh TabMuuHyro ¢opmy Ilepuogmaeckon
CUCTEMBbl XUMHUYECKHUX OJJIEMEHTOB: pa3jIiMyarTh TMOHATUS «IJIaBHAs
noarpynna (A-rpynmna)» u «mnobouynas noarpynna (b-rpynmna)», Mansie u
OoJbllIe TEPUOAbl, COOTHOCHUTH OOO3HAUCHHS, KOTOpPHIE HMMEIOTCS B
tabmue «llepuoamdeckass cucrema Xumudeckux odnementoB JI. U.
MeHeneeBa» € YHUCIOBBIMU XAPAKTEPUCTUKAMHU CTPOCHUSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsj siApa, o0IIee YUCIIO JIEKTPOHOB
U pacrpeiesieHue UX 10 AMEKTPOHHBIM CIIOSIM);

e KJIacCU(UIMPOBATh XUMUYECKUE DJIEMEHThI, HECOPraHUYECKHE BEIECTBA,
XUMUYECKHE peakiuu (M0 YUCIY U COCTaBy YYacTBYIOIIMX B PEaKIUU
BEIIECTB, MO TETUIOBOMY D (DEKTY);

e XapakTepu3oBaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOATBEPIK/Iasi ONMMCAHUE MPUMEPAMHU MOJIEKYIISIPHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

e IIPOTHO3UPOBATH CBOMCTBA BEILIECCTB B 3aBUCUMOCTHU OT UX KaYE€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH TIPOTEKAaHWS XHWMHYECKHX [MPEBpAICHUN B
Pa3NUYHBIX YCIOBUSAX;

e BBIUUCIATH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,
MacCOBYIO JIOJI0 XHMHUYECKOTO JJieMeHTa 1o (opmyie COeIUHECHUS,
MacCOBYIO JIOJIIO BEIIECTBA B PacTBOpPE, MNPOBOAUTH PACUYETHI IO
YPABHEHHUIO XUMUYECKOW PEAKIUU;

e IPUMEHSTH OCHOBHBIE ONEpPAlMK MBICIUTEIILHON JEATEIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, 000OIIeHHE, CUCTEMaTU3aluIo, Kiaccu(ukaluio,
BBISIBJICHUE MPUYUHHO-CIICJACTBCHHBIX CBS3€H — JJIl M3Y4YEHUSI CBOMICTB
BEIIECTB M XUMHUYECKUX PpEAKLHM, €CTECTBEHHO-HAYyYHBIE METObI
NO3HAHUS — HaONIoIeHUEe, H3MEpPEHUE, MOJCIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN ),

e (ClIEIOBaTh  IpaBWiIaM  MOJIb30BAHUS  XMUMHUYECKOM  MOCYyAOM U
nabopatopHbiM 00OpyIOBAaHWEM, a TaKXKe TMpaBWiIaM OOpamieHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSMH IO BBIIOJHEHHUIO
7a00paTOpPHBIX XMMHYECKUX OIBITOB M0 TOJYYCHHI0O U COOHUPaHUIO
razoo0pa3HbIX BelEeCTB (BOAOpPOAA M KHUCJIOpPOJAA), TNPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MACCOBOM JOJIEM pACTBOPEHHOTO BEIIECTBA,
IJITAHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  DKCIEPUMEHTHl 0
pacro3HaBaHUIO PACTBOPOB LIEIOYEH M KUCIOT C MOMOUIBIO UHIUKATOPOB
(makmyc, heHondTaenH, METUIIOPAHXK U JIPYTHE).

K koHIity 00yueHus B 9 kjacce mpeIMETHBIE Pe3y/IbTaThl HA 0A30BOM YpOBHE

JOJKHBI OTPaXKaTh CHOPMHUPOBAHHOCTH Y YUAIIUXCS YMCHHIA:

e PAaCKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TMOHITUH: XUMUYECKUU
AIIEMEHT, aTOM, MOJIEKyJia, HMOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJICHTHOCTh, DJJEKTPOOTPHUIATEILHOCTh, CTEICHb
OKHCJICHUSI, XUMHUECKasi peaKIys, XUMUUECKasl CBsI3b, TEIJIOBOM 3 deKT
peakuuu, MOJib,  MOJSIPHBIM  00BbEM,  pacTBOp,  DIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJIUTUYECKAsT IUCCOLMALINS, PEAKIUH HOHHOTO
oOMeHa, KaraiuM3arop, XHUMHUYECKOE paBHOBECHE, OOpaTuMble U



HeoOpaTHMble PEAKIMU, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBUTEIb, OKUCJIEHME W  BOCCTAHOBIICHHE,
ayuioTponusi, aMpOTepHOCTh, XUMHUYECKasl CBsI3b (KOBaJ€HTHAs, MOHHAS,
METAJUINYECKas), KpUCTAUIMYECKasi pelIETKa, KOPpPO3Hsl METAIIOB,
CIUIaBbl, CKOPOCTh XUMHUUYECKOM pEaKUUH, MPEAeabHO JOMyCTUMAs
koHueHTpanus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKHX TOHSATHUA H
MPUMEHSThH ATU TOHATHUS MPU OMUCAHUU BEILIECTB U UX MPEBPAICHU;
WCIOIb30BaTh XMMHUYECKYI0 CHMBOJIMKY I COCTaBiieHHs (Hopmyn
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIINM;

ONPENIEATh BAJICHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCMHEHUSX Pa3IMYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
ONpEAENIEHHOMY KJIAcCy COEOUHEHUN Mo (QopMyaaM, BHA XHUMHYECKOU
CBA3M (KOBAJICHTHAsl, HWOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHHUSX, 3apsij MOHA MO0 XUMHUYECKOW (opmyle, Xapakrep cpeibl B
BOJIHBIX PAacTBOpPax HEOPraHMYECKHX COCIWHEHUH, TUIT KPUCTAJUIMYECKON
PELIETKA KOHKPETHOI'O BEILECTBA,

packpeiBath cMmbichn Ilepuonnueckoro 3akona JI. U. Menneneera u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHKCHIBATh M XapaKTEPU30BAThH
Tabnuunyo Qgopmy Illepuonnueckoil CUCTEMBI XUMUYECKHX SJIEMEHTOB:
paziuuarh TOHSTHS «IJIaBHas mnoarpynmna (A-rpynma)y U «mnododyHas
noarpynna (b-rpynma)», wmanble u OOJbIIME TEPUONBI, COOTHOCHUTh
0003HA4YCHMS, KOTOpPhIE HWMEIOTCS B TMEPUOAUYECKOM Tabmwie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMHU  CTPOCHUSI  aTOMOB  XHUMHUYECKUX
AJIIEMEHTOB (COCTaB M 3apsij sApa, o0OIlee 4YUCIO DJIEKTPOHOB H
pacrpefiefieHue HMX 10 JJIEKTPOHHBIM  CJIOSIM), OOBSCHSATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB AJIIEMEHTOB M MX COCIUHCHUI B
npeAenax MajblX MEePUOIOB U IJIABHBIX MOATPYIN C YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKUE DJIEMEHThI, HEOPraHUYECKUE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YUCIYy U COCTaBy YYacTBYIOIIMX B PEaKIUU
BEIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 M3MEHEHUIO CTEMEHEH OKUCICHUS
XUMHYECKHUX AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEHU(PUISCKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPXKIasi OIMUCAHUE
MpUMepaMHy MOJIEKYJISIPHBIX W HOHHBIX YpPaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIUN;

COCTaBIIITh YPABHEHUS DJIEKTPOJMTHYECKONM JUCCOLMALMM  KHUCIIOT,
HIEJIOYEN U COJIEH, MTOIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEAKIIMil HOHHOTO



oOMeHa, YypaBHCHHs pEakKIWi, TOATBEPKIAAOIINX CYIIECTBOBAHHE
TEHETUICCKON CBSI3M MEX/Iy BEIIECTBAMH PA3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHM
MOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO OanaHca 3THX PEaKIni;
MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAaHUS XHMHUYSCKHX MPEBPAIICHUN B pa3IMYHBIX
YCIIOBHUSIX;

BBIYHCIIATH OTHOCUTEIIbHYIO MOJICKY/ISIPHYIO i MOJISIPHYO MacChl BEIIECTB,
MacCOBYIO JIONIO XHMHYECKOTO »JJeMEHTa Mo (opmyrne CoenuHeHUs,
MacCOBYIO [IOJII0 BEIIeCTBA B PAaCTBOPE, MPOBOAWTH PACUYETHI IO
YPaBHEHUIO XMMHYECKOHN peaKIlnu;

coOronaTh MpaBwiIa MOJIb30BAHUS XUMHYECKON TTOCYIO0N U JJabOpaTOPHBIM
obopynoBaHuEM, a TakXKe IpaBujia oOpalleHusi C BelIeCTBaMU B
COOTBETCTBHM C HWHCTPYKIHUSMH TI0 BBINIOJHCHHUIO JIAOOPATOPHBIX
XAMHYECKUX OIBITOB 110 TOJYyYEHUI0O H COOMpaHHWIO Ta3000pa3HBIX
BEIIECTB (aMMHUaKa U YITIEKUCIIOTO Ta3a);

MPOBOAUTh  PEAKIWUH,  TOATBEPXKIAIONINE  KAYCCTBEHHBIH  COCTaB
pa3IMYHBIX BEIISCTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPHI-, OPOMHU/I-,
uonua-, kapOonar-, ¢ocdar-, cunmkar-, cyabdar-, THAPOKCUI-HOHBI,
KaTHOHBI aMMOHHS W WOHBI W3yYEHHBIX METAJIOB, MPHUCYTCTBYIONINE B
BOJIHBIX PaCTBOpPaxX HEOPTaHUYECCKUX BEIICCTB;

MPUMEHSATH OCHOBHBIE OTEPAIlUU MBICTUTEIIBHON NEATEIbHOCTH — aHAIHN3
M CHHTE3, CpaBHECHHE, OOOOIICHHE, CHUCTEMATH3aIlMI0, BBISBICHUC
NPUYUHHO-CIICJICTBEHHBIX CBSA3CH — JJII W3yYCHHUs CBOWCTB BEIIECTB U
XAMHYECKUX pEeaKIHid, €CTeCTBEHHO-HAyYHbIC METOABl TO3HAHUS —
HAOJIOZICHUE, W3MEpEHHe, MOJACIUPOBAHUE, DKCIICPUMEHT (peajbHBIA M
MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosmmuecTBo yacos
Ne HaunMeHnoBaHue pa3aesioB U
KonTpouabsHble
n/n TeM NMPOrpaMMBblI Bcero
padoThI
Pa3nen 1. [lepBoHayajibHbIe XMMHYECKHE TOHATHS
XuMus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUA U 5
' IIPAKTHYECKOM EATENBHOCTU
4eJI0BeKa
BemectBa 1 XUMHU4eCKHe
1.2 15 1
peakuun
Hroro no pazneny 20

Pasznes 2. BaxkHeiinue npeacraBuTe/ i HEOPraHUYeCKUX BelllecTB

Bosnyx. Kucnopoa. Ilonstue

2.1 6
00 oxcumax
)9 Bonopon. [Tonsitue o kucnorax g
' U COJISIX
)3 Bona. PactBopsr. [lonsitie 06 5 )

OCHOBAaHMHAX

OcHOBHBIE KJIacChI
24 N 11 1
HEOPraHUYEeCKUX COCAUHEHUN

Hroro no pazneny 30

IIpakTH4eckue
padoThI

JieKTpoHHbIe (HU(POBbHIE)
o0pa3oBaTe/IbHbIC PeCypChI

bubmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6moreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6moreka [JOK
https://m.edsoo.ru/7f41837¢

bubaunoreka [IOK
https://m.edsoo.ru/7f41837¢

bub6moreka [IOK
https://m.edsoo.ru/7f41837¢c

Paznea 3. [lepuonnyeckuii 3akon u [lepuognueckas cucrema xummnueckux djaemMeHToB . U. MenaesneeBa. CTpoenne aToMoOB.

Xumunueckasi cBsi3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHDbIE pe€aKIuu


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuognyeckuii 3aK0H 1
Ilepnonnueckas cucrema

3.1
XuUMH4Yeckux snmemenToB 1. U.
MenneneeBa. CTpoeHue aroma
XUMHYECKAS CBA3b.

3.2 OKHUCIATEIHFHO-BOCCTAHOBUATEI

BHBIC pCaKIKn

Hroro no paszneny

PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

15

68

bu6moreka [JOK
https://m.edsoo.ru/7f41837¢c

bubmuoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6muoreka [IOK
https://m 41

Bbubmunoreka [IOK
https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

HaumeHoBaHMe pa3iesioB U TeM
NporpaMmblI

Ne i/

Pa3znes 1. BemecTBO M XUMHYECKHE PeaKIIUN

[ToBTOpeHue u yrnyOneHue 3HaHui

1.1
OCHOBHBIX pa3/ieoB Kypca 8 kiacca

peaxuuii

13 DIEKTPOIUTHYECCKAS UCCOIHALIHS.
' XUMHYECKHE PEaKIK B pacTBOpax

Hroro no paszneny

Pa3pen 2. HeMeTa/JILI M UX CO€UHEHUS

O61ua;1 XapaKTCPpUCTUKA XUMHUYICCKUX

21 aneMeHToB VIIA-rpynnsl. ['anorenst
OO1m1ast XxapaKTepUCTUKAa XUMUYECKUX

2.2 aneMeHToB VIA-rpynmsl. Cepa u €
COEIUHEHUS
OO1w1ast XxapaKTepUCTUKA XUMUYECKUX

2.3 aneMeHToB VA-rpynmsl. A30T, hochop u ux

COCOAUMHCHUA

OcHOBHBIE 3aKOHOMEPHOCTH XUMHWYCCKHUX

KoanyecTBo 4yacoB

Bcero

17

KoHnTpoJbHbI
e padoTbI

IIpakTuyecku
e padoTbI

DJIeKTPOHHbIE

(undposbie)
oOpa3oBareJibHbIE

pecypcbl

bu6muoreka [JOK
https://m.edsoo.ru/7f41a63
6

bubaunoreka [IOK
https://m.edsoo.ru/7f41a63
6

bu6moreka [IOK

https://m.edsoo.ru/7f41a63
6

bu6muoreka [JOK

https://m.edsoo.ru/7f41a63
6

bu6moreka [IOK
https://m.edsoo.ru/7f41a63
6

bubmuoreka [IOK
https://m f41
6


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OO01as XxapaKTepUCTUKa XMMHYECKHX
2.4 aneMmeHToB [VA-rpymnmsl. Yoiepon u
KPEMHUH U UX COCIMHECHHUS

Hroro no pazaemny

Pazgen 3. MeTra/luIbl M X COCIMHEHUSA

3.1 OO01me cBOMCTBAa METAJUIOB

3.2 Baxueiinme MeTaJUIbl U UX COEOUHEHUS

Hroro no paszneny

Pasnen 4. Xumus U OKpy:KawIas cpeaa

4.1 BemecTtBa u MaTepualibl B JKU3HHU YCIIOBCKA

Hroro no pasnemny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

25

16

20

68

bu6muoreka [IOK

https://m.edsoo.ru/7f41a63
6

bubmuoreka [IOK
https://m 41
6

bu6muoreka [IOK
https://m.edsoo.ru/7f41a63
6

bubmoreka [JOK
https://m.edsoo.ru/7f41a63
6

bu6moreka [IOK
https://m.edsoo.ru/7f41a63
6



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




INIOYPOYHOE INTAHUPOBAHUME
8 KUIACC

Tema ypoka

[Ipenmer xumuu. Posib XUMUM B )KU3HU
yeJioBeKa. Tena 1 BellecTna

ITonsaTHe 0 MeTOAaX MO3HAHUS B XUMHUU

[Tpaktuueckas padora Ne 1 «IIpaBuia
paboTHI B Ta0OpaTOpUH U MPUEMBI
oOpareHus ¢ J1abopaToOpHBIM
000pyIOBaHUEMY

UYuctele BemecTBa U cmecu. Cnocoosl
pasnesieHust cMece

[TpakTuueckas padora Ne 2
«Paznenenue cmecelt (Ha mpumepe
OYHMCTKH MIOBAPEHHOMN COJIN)»

ATOMBI U MOJIEKYJIBI

XUMHUYECKHE DIIEMCHTBI. 3HAKU
(CI/IMBOJ'IBI) XUMHUYCCKHX DJICMCHTOB

HpOCTHe H CJIOXKHBIC BCIIICCTBA

ATOMHO-MOJ'ICKy.TISIpHOC YUCHUC

KoanyecTBo 4acoB

Bcero

KoHTpoJbHBI
e padoTbI

IpakTnyecku
e padoTbI

Jlara
HU3y4YeHH
s

JIeKTPOHHbIE

nmudpoBbIe
oOpa3oBaTe/IbHbIEC

pecypcbl

bubmuoreka [IOK
https://m.edsoo.ru/ff0d210c

bubmoreka [IOK
https://m.edsoo.ru/ff0d227¢

bubmoreka [IOK
https://m.edsoo.ru/ff0d23dc

bubaunoreka [IOK
https://m.edsoo.ru/ff0d26ca

bubaunoreka [IOK
https://m.edsoo.ru/ff0d28c8

bubnuoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c
bubmuoreka [IOK
https://m.edsoo.ru/ff0d2be8
bubmoreka [IOK
https://m.edsoo.ru/ff0d2a6c¢

bubmuoreka [IOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

3aKOH OCTOSIHCTBA COCTAaBA BELIECTB.
Xumunyeckas popmyna. BaneHTHOCTD
aTOMOB XUMHUYECKUX JIEMEHTOB

OTHOCHUTENBHAS aTOMHAs Macca.
OTHOCHUTENBHAS MOJIEKYJISIPHASI Macca

Maccosas J0JI1 XUMHWYCCKOT'O
9JICMCHTA B COCAMHCHUHA

KommuecTBo BemecTtBa. Moib.
Monsipaast Macca

dusnueckrue 1 XUMUYECKUE IBJICHUS.
XuMunueckas peakuus

[Ipu3Haku U ycaoBHs IPOTEKAHUS
XUMHUYECKHX PeaKIuil

3aKOH COXpaHEHHUS MACChl BEIIECTB.
XUMHUYECKHE YPABHEHUS

BrrunciieHus KOJIu4ecTBa, MacChl
BEILIECTBA 10 YPABHEHUSIM XUMUYECKUX
peaxkuuii

Knaccudukanus XuMuuecKux peakiui
(coennHeHuUs, pa3IOKECHHUS,
3aMEIICHHS, OOMEHA)

M. B. JlomoHOCOB —
yu€HbI-3HIIUKIIONIEAUCT. O000IIeHIE
¥ CHCTEMAaTHU3allus 3HaHWI
KonTponbhas pabora Nel no Teme
«BemecTBa 1 XUMUYECKHE PEAKITUNY

bubanoreka [IOK
https://m.edsoo.ru/ff0d2eae

bubmuoreka [IOK
https://m.edsoo.ru/ff0d323¢
bubmoreka [IOK
https://m.edsoo.ru/ff0d350¢
Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d5230
bubnuoreka [IOK
https://m.ed ru/ff0d37fa
bubanoreka [IOK
https://m.edsoo.ru/ff0d3al6
bubnuoreka [IOK
https://m.edsoo.ru/ff0d3b88

bubmuoreka [IOK
https://m.edsoo.ru/ff0d5708

bubanoreka [IOK
https://m.edsoo.ru/ff0d3{34

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0d40c4

bubmuoreka [IOK
https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3nyx — cmechk razos. Cocras

Bo3ayxa. Kuciopon — niieMeHT U 1 bubmorexa LHOK
yXa. P https://m.edsoo.ru/ff0d448¢
npocroe BemecTtso. O30H
dusnueckrue 1 XUMHYECKUE CBOUCTBA
bubnuoreka [IOK

KHCJIOpoza (peakiuy OKUCIICHHS, 1

https://m.edsoo.ru/ff0d4614
roperune). [TonsaTue 06 okcugax

Crnioco0bI mosryueHust KUCI0poaa B

bubnuoreka [IOK
1abopaTopuu M MPOMBIIIIIEHHOCTH. 1

https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopona

TerutoBoit a3 dekT XuMHUYIeCcKoi

pEaKIUU, IOHITUE O 1 bubmoreka [IOK

TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790

SHIOTEPMUYECKHUX PEAKIIMIX

TormBo (HedTh, yronb U METaH).

3anH3HeI§I/Ie(1l)303’I[}}]/Xa, CIIOCOOBI lro 1 brbmorera LIOK
https://m.edsoo.ru/ff0d4c4a

MpEeI0TBpaALCHUS

[Tpaktuueckas padora Ne 3 o Teme

«Ilonmyuenue u cobupanue KUCiIopoa, 1 1 bubmorexa [IOK

. https://m.edsoo.ru/ff0d4ae2

W3YYEHHUE €T0 CBOMCTB

Bonopon — anemeHT u npocroe 1 bubmmoreka [IOK

BeriecTBo. Haxoxmenue B mpupose https://m.edsoo.rw/ff0d4dd0

du3nYecKrue 1 XUMHIECKHIE CBOHMCTBA 1 bubanoreka [IOK

Bojopoaa. [Ipumenenune Bogopona https://m.edsoo.ru/ff0d4dd0

[ToHsiTHE O KHUCIIOTAX U COJISIX 1 brbmorera LIOK
https://m.edsoo.ru/ff0d50d2

Crioco0sl noy4yeHust BOAOpoja B 1 bubmuorexa [JOK

naboparopuu https://m.edsoo.ru/ff0d4dd0


https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

31

32

33

34

35

36

37

38

39

40

[IpakTnueckas pabora Ne 4 o Teme
«Ilonydyenue u cobupanue Bo1opo/a,
W3YUYCHHE €r0 CBOMCTBY

MosnsapHblit 00bEM ra3oB. 3aKoH
ABoraapo

Beruucnenus o6péma, KonuyecTna
BELIECTBA Ia3a M0 €ro U3BECTHOMY
KOJIMYECTBY BELLIECTBA UIH 00bEMY

Brruncnenus o0bEMOB Ta30B T10
YpaBHEHHUIO PEaKIIMU Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILEHUI ra30B

dusznueckre 1 XUMUYECKHUE CBOMCTBA
BOJIBI

Cocras ocuoBanuii. [Ionstue 00
WHJUKATOpax

Bona kak pactBopuresnb. HaceieHHbIe
1 HEHAChIIIEHHbIE pacTBOphL. MaccoBas
7107151 BeIlleCTBa B PacTBOpPE

[Tpaktuyeckas pabora Ne 5 o Teme
«ITpuroroBneHue pacTBOpPOB ¢
onpenen€éHHON MacCOBOM JOJIEN
PacTBOPEHHOTO BEILLECTBA»

KonTponbhas pabora Ne2 o Teme
«Kucnopon. Bonopoa. Boga»
Oxcuppl: cocTas, KiaccupuKanus,
HOMEHKJIaTypa

bubanoreka [IOK
https://m.edsoo.ru/ff0d4£42
bubmuoreka [IOK
https://m.edsoo.ru/ff0d542¢
bubmuoreka [IOK

https://m.edsoo.ru/ff0d55a0

bubaunoreka [IOK
https://m.edso0.ru/ff0d5708

bubnuoreka [IOK
https://m.edsoo.ru/ff0d587a
bubmuoreka [IOK
https://m.edsoo.ru/ff0d59e2

bubanoreka [IOK
https://m.edsoo.ru/ff0d5b40

bub6mmoreka IJOK
https://m.edsoo.ru/ff0d5eba

bubmuoreka [IOK
https://m.edsoo.ru/ff0d6342

bubmuoreka [IOK
https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e

41

42

43

44

45

46

47

48

49

50

51

[Tonydyenue u XuMH4YECKHE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
OKCHJIOB

OcHoBaHuUsA: COCTaB, KIaccu(pHUKaIys,
HOMEHKJIaTypa

[TomydeHnue u XuMU4YeCKHe CBOMCTBA
OCHOBaHMUM

Kucnotsr: cocras, kinaccuduxanus,
HOMEHKJIaTypa

[TomydeHnue 1 XUMUYECKHE CBOMCTBA
KHCITIOT

Conu (cpeaHue): HOMEHKIIATypa,
CHOCOOBI MOMyYEHUS, XUMUYECKHE
CBOMCTBA

[IpakTnueckas padora Ne 6. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a7a4 TI0 TeME
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COETUHEHUI

I'eneTnueckas cBsA3b MEXKIY KilaccaMu
HEOPraHUYECKUX COCAUHEHHI

O0001IeHE ¥ cUCTEMATHU3AU 3SHAHUNI

KonTponbHas pabora Ne3 o Teme
"OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX
coeqrHeHnin"

IlepBblie MONMBITKY KJIaCCU(PUKALIUT
XMUMHUYECKHUX 371eMeHTOB. [ToHsATHE 0
rpyImnax CXOAHBIX 3JIEMEHTOB

bubanoreka [IOK
https://m.edsoo.ru/ff0d664e

bubmuoreka [IOK
https://m.edsoo.ru/ff0d67ca
bubmoreka [IOK
https://m.edsoo.ru/ff0d67ca
Bbubnuoreka [IOK
https://m.edsoo.ru/ff0dfee2
bubnuoreka [IOK
https://m.edsoo.ru/ff0dfee2
bubnuoreka [IOK

https://m.edsoo.ru/00ad947
4

bubaunoreka [IOK
https://m.edsoo.ru/00ad9b7¢

bubnuoreka [IOK
https://m.edsoo.ru/00ad9as0
bubnuoreka [IOK
https://m.edsoo.ru/00ad9cb2

bubnuoreka [IOK
https://m.edsoo.ru/00ad9ela

bubmuoreka [IOK
https://m.edsoo.ru/00ad9ffa


https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

52

53

54

55

56

57

58

59

60

61

[Tepuoguueckuii 3ak0H 1
[Tepuonuueckas cucTeMa XUMHUECKUX
anemenToB J[. 1. MenneneeBa

[Iepuonpl, rpymIibl, NOATPYIIIIBI

Crpoenue atomoB. CocTaB aTOMHBIX
snaep. N3otomnsl

CrpoeHue 3MeKTPOHHBIX 000JI0UeK
aTOMOB 3J1IeMeHTOB [lepuonnueckoit
cuctemsl J[. 1. MeHeneesa

XapakTepucTUKa XMMHUYECKOTO
3JIEMEHTA 110 €ro ITOJI0KESHUIO B
[Tepuoguueckoii cucteme /. U.
Menpaeneea

3nauenue [lepuomuyeckoro 3akoHa st
pa3BUTHS HAayKHu U nipakTuku. . U.
MeHnneneeB — y4€HbIN, IEAAror u
rpaxJIaHuH

PesepBHeIit ypok. O600ICHHE 1
CUCTeMaTH3alusl 3HAHUH /
Bcepoccuiickas npoBepouHas pabora

KonTponbhas pabora Ned4 o Teme
«Crpoenune atoma. XUMHUUYECKAsl CBSI3b
/ Beepoccuiickast mpoBepodHas padboTa
DNEeKTPOOTPHUIIATEILHOCTh aTOMOB
XMMHUYECKUX DJIEMEHTOB

HNonnas xumudeckas CBI3b

bubanoreka [IOK
https://m.edsoo.ru/00adasS2¢
Bbubnuoreka [IOK
https://m.edsoo.ru/00ada52¢

bubnuoreka [IOK
https://m.edsoo.ru/00ada342

bubmuoreka [IOK
https://m.edsoo.ru/00ada6bc

bubmoreka [IOK
https://m.edsoo.ru/00ada824

bubanoreka [IOK
https://m.edsoo.ru/00ada96e

Bbubnuoreka [IOK
https://m.edsoo.ru/00adb33c¢

bubmoreka [IOK
https://m.edsoo.ru/00adb48
6

bubmoreka [IOK
https://m.edsoo.ru/00adaab8
bubanoreka [IOK
https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

62

63

64

65

66

67

68

Kosanenrnas MoJiApHass XuMHUICCKas
CBA3b

KoBaneHnrnas HCIOJIApHAsd XUMHUYCCKasd
CBA3b

CreneHb OKUCIIEHUS

OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIC
peaxiuu

OKMCIIUTEIIN U BOCCTAHOBHUTEIIN

PesepBHelit ypok. O600ICHHE 1
cucreMmarui3sanus 3HAHUH 110 TEME
«CrpoeHue atoma. XUMHUECKAsl CBSI3b

PesepBHrlIit ypok. O6001IeHNE 1
cUCTEeMaTh3aIus 3HAaHUN

OBIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bubaunoreka [IOK
https://m.edsoo.ru/00adaab8
bubnuoreka [IOK
https://m.edsoo.ru/00adaab8
bubmuoreka [IOK

https://m.edsoo.ru/00adae28
bubnnoreka [IOK
https://m.edsoo.ru/00adb07
6

bubmuoreka [IOK
https://m.edsoo.ru/00adb07
6

bubnuoreka [IOK
https://m.edsoo.ru/00ad9cb2
bubmuoreka [IOK

https://m.edsoo.ru/ff0d61c6


https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Tema ypoka

[Tepuoguyeckuii 3aKoH.
[lepuonnueckas cucrema
XUMHUYECKHMX AeMeHToB /[l. W.
MeHpeneeBa

3aKOHOMEPHOCTH B U3BMEHEHUH
CBOMCTB XMMUYECKHX HIEMEHTOB
MEPBBIX TPEX MEPUOIOB
Knaccudukanus u HomeHkIaTypa
HEOPTraHWYECKUX BEIIECCTB

Buabl XuMHUYECKON CBSI3U U TUIIBI
KPUCTAJIINYECKUX PEIIETOK

KontponsHas pabora Nel mo teme
«IToBropenue u yriyOieHne 3HaHUH
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay
Krnaccudukanus XuMuaeCKux
peaKIuil o Pa3InYHBIM MPU3HAKAM
[ToHsATHE O CKOPOCTH XUMHUYECKOU
peakiuu. [loHsTHE O TOMOTE€HHBIX U
TeTePOreHHBIX PEAKIUAX

IlousTre 0 XMMHUYECKOM PAaBHOBECHH.

CDaKTopBI, BJIMAKOIIHUEC HA CKOPOCTb

KoaundecTBo yacos

Bcero

KoHTpoJbHbBI
e padoThbI

IpakTnyecku
e padoTbI

Jlara
H3y4YeHH
|

JIeKTPOHHbIE
ungposbie
oOpa3oBareJibHbIE

pecypchl

bubmuoreka [IOK
https://m.edsoo.ru/00adb59e

bubmmoreka IJOK
https://m.edsoo.ru/00adb6b
6

bubnuoreka IJOK
https://m.edsoo.ru/00adb7e2

bubmuoreka [IOK
https://m.edsoo.ru/00adbac6

bubnuoreka [IOK
https://m.edsoo.ru/00adbcb0

bubmuoreka [IOK
https://m.edsoo.ru/00adbe%a

bubmuoreka [IOK
https://m.edsoo.ru/00adc28¢c


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

XUMHYECKON PC€aKru U MOJIOKCHUEC
XUMHUYCCKOT'O PAaBHOBECHUA

OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIC
peakiuu

Teopust 3IEKTPOTUTUYECKOMN
nucconuanuu. CubHbIE U cradbie
ANEKTPOIUTHI

HonHbIe ypaBHEHUS peakui

XUMUYECKHE CBOMCTBA KUCIIOT U
OCHOBAHUH B CBETE IIPEICTABICHUN
00 IEKTPOITUTHYECKOW TUCCOLTUAITIT
XUMHYECKHE CBOMCTBA COJICH B CBETE
npecTaBiIeHuid 00
ANEKTPOJIMTUYECKON JUCCOLUALIUU

[TonsiTne 0 ruaponuse conen

O000111eHIE U CHCTEMATU3AIHS
3HaHUH

[Tpaktuueckas padora Ne 1.
«PemeHne 3KcrIepUMEHTABHBIX
3a1a9»

KontponsHas padora Ne2 mo teme
«INEKTPOTUTHICCKAS TUCCOIHAITHS.
XUMHUYECKHE PEAKIIUU B PACTBOPAX)

bubmuoreka [IOK
https://m.edsoo.ru/00adcade

bubmuoreka [IOK
https://m.edsoo.ru/00adcd68

bubanoreka [IOK
https://m.edsoo.ru/00add44
8

bubmoreka [IOK

https://m.edsoo.ru/00addSd
8

bubanoreka [IOK

https://m.edsoo.ru/00add8b
2

bubmuoreka [IOK
https://m.edsoo.ru/00add9d
4

bubanoreka [IOK
https://m.edsoo.ru/00addd1
2

bubnuoreka [IOK
https://m.edsoo.ru/00addbfa

bubmoreka [IOK
https://m.edsoo.ru/00addecO


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

18

19

20

21

22

23

24

25

26

OO6mrast xapaKTepUCTHKA TAJIOTCHOB.
XHWUMUYECKHE CBOMCTBA HA PUMEPE
XJiopa

Xnoposoaopoa. ConsiHast KUCIIOTA,
XUMHUYECKHE CBOMCTBA, MOJyYEHUE,
MpUMEHEHNE

ITpakTtuueckas padora Ne 2 o Teme
«ITonmyyeHnne consIHON KUCIIOTBHI,
H3Y4YCHHE €€ CBOMCTBY

Boruncnenus no ypaBHeHUsIM
XUMHUYECKHUX PEaKIil, eCITU OANH U3
pEeareHToB J1aH B U30BITKE

OOmmas XxapakTepuCTHKA JIEMEHTOB
VIA-rpymmsl

ANOTpOIHbIE MOAUDUKALIUH CEPBI.
Haxoxnenue cepol v €€ coeTMHEHUI
B Ipupoze. XUMUYECKHE CBOWCTBA
cepbl

CepoBonopozn, cTpoeHue,
¢du3nuecKre 1 XUMHUYECKHE CBOMCTBA
Oxcuapl cepbl. CepHas KHCIIOTa,
¢buznyeckue u XUMUYECKHe
CBOMCTBA, MPUMEHECHHUE

XHUMHYECKHE PEAKLIUH, JICKAIIUE B
OCHOBE IIPOMBIIIIEHHOI'0 CIIoco0a
IIOJIy4E€HUS] CEPHOU KUCIIOTHI.
XHAMHMUYECKOE 3arpsi3HEHUE
OKPY’KaIOIEN Cpebl COCINHEHUSAMU
cepbl

bubanoreka [IOK
https://m.edsoo.ru/00addfe?
bubnuoreka [IOK

https://m.edsoo.ru/00ade104

bubnuoreka [IOK
https://m.edsoo.ru/00ade348

bubmuoreka [IOK
https://m.edsoo.ru/00ade488
bubmoreka IJOK

https://m.edsoo.ru/00ade64a

bubnanoreka [IOK
https://m.edsoo.ru/00ade64a

bubmuoreka [IOK
https://m.edsoo.ru/00ade802

bubanoreka [IOK
https://m.edsoo.ru/00adea28

bubaunoreka [IOK
https://m.edsoo.ru/00adec8a


https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

27

28

29

30

31

32

33

34

35

Brruncienne MaccoBOM J0OJIM BBIXOIA
MPOYKTa PEAKIIUU

OO11as XxapakTepUCTUKa YIEMEHTOB
VA-rpynmnsl. A30T, paclipoCTpaHEHHE
B IIpUpOJIE, PU3NUECKHUE U
XHUMHUYCCKHE CBOMCTBA

AMMHUaK, ero pusnueckue u
XMMHUYECKHE CBOMCTBA, IIOJIyY€HUE U
IIPUMEHEHNE

[TpakTuueckas padota Ne 3 o Teme
«ITonyuenne aMMHaKa, U3y4e€HUE €r0
CBOMCTB»

A3OTHas KUCIIOTA, e€ (hU3NIECKue U
XUMUYECKHE CBOWCTBA

Hcnonp30BaHre HUTPATOB U COJIEH
aMMOHHS B Ka4Y€CTBE MHUHEPAIbHBIX
yaoOpeHuit. XuMu4yeckoe
3arpsiI3HEHUE OKPYIKAIOIICH CpeIbl
COCTMHCHHSIMH a30Ta

docdop. Oxeun docdopa (V) u
docdopHas kucnora, puNIeCKue U
XUMHYECKHE CBONCTBA, IMOTyYCHUE

Hcnons3oBanue hocdaros B
KaueCTBE MUHEPAIbHBIX yI0OPEHUH.
3arpsi3HeHue NPUPOAHON Cpebl
docdaramu

VYoepon, pactipocTpaHeHHUE B
npupose, pU3nUecKue 1 XUMUIECKUE
CBOMCTBA

bubaunoreka [IOK
https://m.edsoo.ru/00adec8a
bubmuoreka [IOK
https://m.edsoo.ru/00adeea6
bubnuoreka [IOK

https://m.edsoo.ru/00adf004
bubmuoreka [IOK
https://m.edsoo.ru/00adf180

bubmoreka IJOK
https://m.edsoo.ru/00adf306

bubnuoreka [IOK
https://m.edsoo.ru/00adf518

bubmuoreka [IOK
https://m.edsoo.ru/00adf68a

bubmuoreka [IOK
https://m.edsoo.ru/00adfc20

bubanoreka [IOK
https://m.edsoo.ru/00adfd9¢c


https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

36

37

38

39

40

41

42

43

Oxkcunpl yrinepozaa, nx GU3n4ecKue u

XAMHUYECKHE CBOICTBA.

DKOJIOTHYECKHE MTPOOTIEMBI,
CBsI3aHHBIE ¢ OKcuoM yriepona (IV)

VYronpHasg KUCIIOTa U €€ COJIN

[IpakTrueckas pabora Ne 4 o Teme
"[losrydeHue yriaekuciaoro rasa.

KauecTBeHnHas peakius Ha
KapOoHar-noH"

[lepBoHauanbHbBIC MOHATHS 00
OpraHMYeCKUX BEUIECTBAX KaK O

COEIUHEHMSX yIiiepoaa

Kpemuuii u ero coequHeHust

[Tpaktuueckas padora Ne 5. Pemenue
AKCIEPHUMEHTAJIbHBIX 3334 110 TEME
«Baxneimue HeMeTauIbl U UX

COCAUHCHU

KonTponbhas pabora Ne3 o Teme
«Baxuenmue HeMeTaubl U UX

COCOAMHCHU

OO1as xapakTepuCcTUKa XUMMHYECKHUX

9JICMCHTOB — MCTAJIJIOB.
MeTannuueckas CBSI3b U

METaJUIMYECKAs] KPUCTAIUINYECKASI
pemérka. @u3n4ecKue CBOMCTBA

METAJIJIOB

bubaunoreka [IOK
https://m.edsoo.ru/00adfebe

bubanoreka [IOK
https://m.edsoo.ru/00ae006¢

bubaunoreka [IOK
https://m.edsoo.ru/00ae027¢

bubnuoreka [IOK
https://m.edsoo.ru/00ae054¢

bubnuoreka [IOK
https://m.edsoo.ru/00ae080a

bubnuoreka [IOK
https://m.edsoo.ru/00ac0bf2

bubnuoreka [IOK
https://m.edsoo.ru/00ae0el 8

bubmuoreka [IOK
https://m.edsoo.ru/00ael103e


https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

44

45

46

47

48

49

50

51

52

53

54

XHUMHUYECKHE CBOMCTBA METAIIIOB.
DNEKTPOXUMHYECKUH PsIJT
HaIpsKEHUH METAJIOB

OO1u1re criocoObl MoMTyYeHHS
MetannoB. CninaBel. Beruncienus no
YPaBHCHHUSIM XUMHUYCCKUX PEaKIUH,
€CJIM OJIMH U3 PEarcHTOB COJEPIKUT
MPUMECH

IlousTue o KOppO31WH METAJIJIOB

[emounbie METAIITBI

OKCI/II[I)I U TUAPOKCHUIBI HATPUA U
KaJaus

IIlenouHO3eMENbHBIE METAILIBI —
KaJIbIIUA U MarHui

Baxxnaeiinme coeIMHEHUS KaJIbLIIUI

O060011IeH1E 1 CUCTEMATH3AINS
3HAHWI

JKEcTKOCTE BOJIBI M CITOCOORI €€
yCTpaHEeHUs

ITpaktuueckas pabora Ne 6 o Teme
"XECTKOCTH BOJBI M METOJBI €€
ycTpaHeHus"

ATTOMUHUA

bubanoreka [IOK
https://m.edsoo.ru/00aell156
bubmuoreka IJOK

https://m.edsoo.ru/00acl156

Bbubnuoreka [IOK
https://m.edsoo.ru/00ael1278
bubanoreka [IOK
https://m.edsoo.ru/00ae14b2
bubmuoreka IJOK
https://m.edsoo.ru/00ae14b2
bubmuoreka [IOK
https://m.edsoo.ru/00aelSe8

bubmuoreka [IOK
https://m.edsoo.ru/00ael5e8

bubnuoreka [IOK
https://m.edsoo.ru/00ae1886

bubnuoreka [IOK
https://m.edsoo.ru/00aclae8

bubmuoreka [IOK
https://m.edsoo.ru/00aelc64


https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

55

56

57

58

59

60

61

62

63

64

AmM@oTepHble cBONCTBA OKCHA U
TUAPOKCUIA

Keneso

OKcuIbl, TUAPOKCUIIBI M COTH JKelle3a
(IT) u xene3a (II)

O06001IeHE 1 CUCTEMATH3aLH
3HaHUH

[IpakTrueckas pabora Ne 7. Pemenue
AKCIIEPUMEHTAIIBHBIX 3aa4 TI0 TeMe
«Baxneimue MeTalIbl M UX
COEIMHEHU»

Briuucnenust no ypaBHeHUSIM
XUMHUYECKUX PEAKIIHM, €CJIU OIUH U3
peareHTOB JIaH B U30BITKE WU
COJEP>KUT NpUMecH. Brruncnenus
MacCOBOH JI0JIM BBIXOJA MPOAYKTA
peakiuu

O06001IeHre U CHCTeMaTH3aIUs
3HaHUU

KonTponbhas pabora Ne4 o Teme
«BaxHeime MeTauibl U UX
COCIMHEHUS

BemectBa u matepuaisl B
MMOBCEHEBHOM KU3HU YEJIOBEKa
XUMHYECKOE 3arpsi3HEHUE
OKPY’KAIOLIEH CPEbI

bubaunoreka [IOK
https://m.edsoo.ru/00aelc64
bubnuoreka [IOK
https://m.edsoo.ru/00ae1d86
bubnuoreka [IOK
https://m.edsoo.ru/00ae35e6

bubanoreka [IOK
https://m.edsoo.ru/00ae3de8

bubanoreka [IOK
https://m.edsoo.ru/00ae1750

bubmuoreka [IOK
https://m.edso0.ru/00ae3f50
bubnuoreka [IOK
https://m.edsoo.ru/00ae4270


https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

Posnp xumMnu B permienuun

65
AKOJIOTUYECKUX MPOOIEM

66 PezepHblil ypok. O00011eHNE 1
CUCTEeMaTu3alus 3HaHUU

67 PesepBubIil ypok. O6001eHIE 1
cUCTeMaTH3allus 3HaHU!

68 PesepBHblil ypok. O6001eHne u

cUCTEMAaTU3AalMs 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10
[NTPOI'PAMME

68

bubaunoreka [IOK
https://m.edsoo.ru/00ae4270
bubmuoreka [IOK
https://m.edsoo.ru/00ae0d0a
bubmuoreka [IOK
https://m.edsoo.ru/00adb33¢
bubmuoreka [IOK
https://m.edsoo.ru/00ad9cb2


https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbHON ITPOI'PAMMBbI

8 KUIACC

Kox
NpoBePsieMOro
pe3yabrara

1

1.1

1.2

1.3

1.4

1.5

1.6

1.7

IIpoBepsieMble MpeaMeTHBIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOI
00pa3oBaTeJIbHOM MPOrPpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHus

ITo Teme: ((HepBOHa‘-IaJII)HI)IC XUMHUYCCKUEC IIOHATUA

pacKpbIBaTb CMBICJ OCHOBHBIX XUMHUYECKMX TOHSATHUWA: aTOM,
MOJIEKYJIa, XWMHWYECKHUH DJJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE
BEILIECTBO, CMECh (OJHOPOAHAS U HEOJHOPOAHAs), BaJECHTHOCTD,
OTHOCUTEJIbHAs aTOMHAasi M MOJIEKYJApHash Macca, KOJIMYECTBO
BEILIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJS XUMHYECKOTO
DJIEMEHTA B COCIWHEHWH, MOJISIPHBIM O0BEM, XMMHUYECKas peaKiius,
KIacCUpUKAIUS  peaKIHii: peakuud  COCOUHCHHs,  peakiuu
pPasNIOKEHUs, PEaKIMH 3aMEIIEHUs, peakIuu OoOMEeHa, OHK30- |
SHIOTEPMUYECKUE DPEAKIUH, TeIIoBOK 3(h(deKT peakimuu, pacTBOp,
MaccoBas J0JIs BemecTBa (MPOICHTHAs! KOHIICHTPAIIHsI) B paCTBOPE
WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHWYECKUX MOHITHH U
MIPUMEHSATD 3TU IMOHATHUS [IPY ONMCAHUU BEIIECTB U UX MPEBPALLECHUI
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOIUKY AJIs COCTaBiIeHHS (HOopMyi
BEILIECTB U YPABHEHU XUMHYECKUX PEAKLIHI

pacKpbIBaTb ~ CMBICJI  3aKOHOB  COXPAHEHHMsS MAacChl  BEILECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHHUSA, 3aKOHa
ABoraapo

OMpEAENATh  BAJICHTHOCTH aTOMOB 3JEMEHTOB B  OMHApHBIX
COCITMHEHMX

KJIacCU(PUITUPOBATh XUMHYECKHUE peakiuuu (M0 YWUCIy U COCTaBy
YYaCTBYIOIIHUX B PEAKIMH BEIIECTB, MO TEIULIOBOMY PQEKTY)
BBIYUCIIATh OTHOCHUTENIBHYIO MOJEKYJISIPHYIO W MOJSIPHYIO MaccChl

BC€IICCTB



1.8

1.9

1.10

2.1

2.2
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24

2.5

2.6

2.7

3.1

BBIUHCIISTH MAacCOBYIO JIOJIIO XMMHMYECKOIO 3JeMEHTa MO0 Qopmyiie

COCIMHEHMS,
BBIYHC/ISTH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

NPUMEHSITh €CTECTBEHHOHAYYHBIE METObI TIO3HAHUS — HAOIIOCHHE,
U3MEpEeHHe,  MOJCIMpPOBAaHHE,  OJKCIIEPUMEHT  (pealbHBIl U
MBICJICHHBIN )

ITo Teme: «BaxkHeimme npeacTaBUTENN HEOPTAHUYECKUX BEIIECTBY

PAaCKpbIBaTL CMBICI OCHOBHBLIX XHWMHWYCCKHX TOHSITHH: OKCHn,

KHCJI0Ta, OCHOBAaHHUEC, COJIb

OonpeaACIATb MPHUHAMJIC)KHOCTb BCHICCTB K OHpCI[CJ'IéHHOMy KJ1acCy

COeIMHEHUH 1o Gpopmynaam
KJIaccu(UIMpPOBaTh HEOPraHUYECKUE BELIECTBA

XapaKTCPU30BaATh (OHI/ICBIBaTB) 06H_[I/IC XHUMHUYECKHE CBOMCTBA BCIICCTB
Pa3INIHBIX KJI1aCCOB, MMOATBEPpIKAAA OIIMCaHHuEC npuMepamMu

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYHOIIUX XUMUNYCCKUX peaKLII/Iﬁ

IIPOIrHO3UPOBATH CBOMCTBA BCIIECTB B 3aBHCHMOCTH OT HX
KaQ4€CTBCHHOI'O COCTaBa, BO3MOXHOCTH IPOTCKAHUSA XHUMHUUYCCKHUX

npeBpameHHﬁ B PpA3JIMYHBIX YCIOBHUAX

cleoBaTh MpaBWiIaM  TOJB30BaHMS XUMHUYECKOM TMocymnoil u
nabopaTopHBIM O0OPYIOBAaHUEM, a TAKXKE MpPaBHIIaM OOpaICHHS C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00paTOPHBIX XMMUYECKHX OMBITOB MO TOJYYEHHIO U COOMPAHHUIO
ra3zo00pa3HbIX BeEIIeCTB (BOAOPOJAA W KHUCIOPOMAA), MPHUTOTOBICHHUIO
pacTBOpPOB C OMNPEAEIEHHOM MacCOBOM JOJIEM PAcTBOPEHHOIO
BEIIECTBAa, IUIAHUPOBATH U MIPOBOIUTH XUMUYECKHE IKCTIEPUMEHTHI IO
pacrlo3HABAHUIO PACTBOPOB IMIEJIOUYEed W KHCIOT C TIOMOIIBIO
WHIUKATOPOB (JTakMycC, peHoN(TaIenH, METUIIOPAHXK U JAPYTHE)
IIPOBOJUTH PACYETHI 110 YPABHEHUIO XUMUYECKON pEeaKIun

I[To Teme: «llepuogmueckuii 3akoH u Ilepuogmueckas cucrema
xumuuecknx anementoB [l. M. MengeneeBa. CTpoeHue aToMOB.
XumMuueckast ¢Bsi3b. OKHCINTEIEHO-BOCCTAHOBUTEILHBIE peakurumn»
pPacCKpbiBaTb CMBICJI OCHOBHBIX XHMHUYCCKUX HOHATHH: AApPO aroma,
JNIEKTPOHHBIA CJIOM aroMa, aroMHas oOpOuTanb, pajuyC aroma,

XUMHYCCKasA CBsA3b, IOJAPHAsA MW HCIOJApHAsA KOBAJICHTHAA CBA3b,



3.2

3.3
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3.5

3.6

3.7

9 KUIIACC

Kox
NpoBePSAEMOro
pe3yJbTara

1

1.1

ANEKTPOOTPHUIIATEIbHOCTh, HWOHHASl CBA3b, HMOH, KaTHOH, AaHWOH,

CTCIICHb OKHUCJICHUA
KJ'IaCCI/I(l)I/II_II/IPOBaTB XUMHNYCCKHUEC DJICMCHTBI

OIKCHIBaTh W XapaKTepu30BaTh TaOmMuHyro (opmy Ileprommueckoit
CUCTCMbl XUMHYCCKUX JOJICMCHTOB: pPA3JIMYaTb IMOHATUA «TJIaBHAA
nonrpynmna (Arpymma)» W «mobouHas mnoarpynma (brpymma)y,

«MaJIble» U «OOJIBIIHEY MEprUOAbL

packpbiBaTh cMbIci llepuoguueckoro 3akona J[.M. Menneneesa:
JIEMOHCTPHUPOBATh OHUMAHUE MTEPUOINYECKON 3aBUCUMOCTH CBOMCTB

XUMHUYCCKHX DJICMCHTOB OT HMX ITOJIOXKCHHA B Hepnozu/lqecxoﬁ CHUCTEMC

COOTHOCUTH  00O3HA4eHHUs, KOTOpble MMEITCS B  Tabiuue
«llepuognueckass  cucremMa  XUMUYeCKMX  3nemeHtoB  J[.M.
MeHnaeneeBa» C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XMMHYECKUX OJJIEMEHTOB (COCTaB M 3apsan sAapa, oOliee 4YHucio

QJICKTPOHOB U paCHPCACIICHUC UX I10 JICKTPOHHBIM CJ'IOHM)

ONnpeCaAciIsITh CTCIICHDb OKHCJICHUA DJICMCHTOB B 6I/IHapHBIX

COCAMHCHUAX

OTpEACNATh BUA XUMHYECKOH CBs3U (KOBAJICHTHAsT M HWOHHAs) B

HEOPTaHNUYCCKHUX COCANMHCHUAX

HponepﬂeMble MNPpEeAMETHLIC PE3YJIbTAThI 0CBOCHUA OCHOBHOI1
06p330BaTeJ'II)HOI71 nmporpaMmbl OCHOBHOT'O 001mero 06p330BaHI/Iﬂ

ITo Teme: «BeliecTBo 1 XUMHYECKAs peaxkuus»

pPacKpbIBaThb CMBICJI OCHOBHBIX XHUMHYECKHUX TIOHATUH: PAacTBOD,
ANIEKTPOJIUTHI, HEAIEKTPOJIUTHI, 3JIEKTPOIUTUYECKAsT JUCCOLMALu,
peakiy HMOHHOTO OOMEHa, KaTajau3aTrop, XMMHUYECKOe paBHOBECHE,
oOparumble u HeoOpaTHMBbIe peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIBHBIC peakuuuy, OKHCJIUTENb,
BOCCTAaHOBHTE/Ib, OKUCIEHHUE U BOCCTAaHOBJICHUE, aJUIOTPOIHMS,
aM(pOTepHOCTh,  XUMHMYECKass  CBA3b  (KOBaJEHTHas, HWOHHas,
METaJUIMYECKasi), KPHUCTAJUIMYecKas pelI€TKa, CIUIaBbI, CKOPOCTb

XHMHYECKON peaKuuu
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HUITIOCTPUPOBATE B3aUMOCBA3b OCHOBHBIX XHMHWYCCKUX MOHATHUA U

MPUMCHSATDH OTU IMOHATHS ITPU OIIMCAaHUU BCHICCTB U UX HpeBpaH_[eHI/Iﬁ

COCTaBJISATh YPaBHEHUS HICKTPOIUTHUYECKOM JUCCOLUALMU KHUCIIOT,
LIeJIOYe M COJIeH, IOJIHBIE M COKpAllCHHBbIC YPAaBHEHMS PEaKIMil

WOHHOI'0 0OMEHa

pacCKkpriBaTb CYHIHOCTH OKHCIHWTCIBbHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ

MOCPENICTBOM COCTABJICHUS JIEKTPOHHOTO OajaHca ITUX PeaKIuii
IIPOBOJUTH PAacUYETHI 10 YPABHEHUIO XUMHUECKOM peakunun

IIo Temam: «HeMeTannbsl M HMX COEAUHEHUS» U «MeTamnsl U HX

COCAUHCHUA»

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CIENU(PUIECKIE XUMUIECKHIE
CBOMCTBA MPOCTBIX M CJIOKHBIX BEILECTB, MOATBEPXKIas OINUCAHUE
IIpUMEPaMHU MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX

XUMHUYCCKHUX peaKHI/Iﬁ

COCTaBJIATh YPaBHEHHUS pPEAKLMH, MOJITBEPKIAIOUINX CYIIeCTBOBAHUE

TeHETHYSCKOM CBSI3U MCXKY BCUICCTBAMU PA3JIMYHBIX KJIIAaCCOB

IMPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTHU HNPOTCKAHUA XHUMHYCCKUX HpeBpaIHCHI/Iﬁ B pa3JIMYHBIX

YCIOBHSIX

CJIeZIoBaTh  MpaBHJAM  IOJIb30BAHHUS XUMHUYECKOW TMOCYIOW W
nabopaTOpHBIM 00OPY/IOBAaHMEM, a TaKXKe MpaBuUiIaM OOpalleHUs ¢
BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKIMSMHU TII0 BBITOJHEHUIO
na60paT0pHHx XUMHUYCCKHX OIIBITOB IO TOJYUYCHUIO U CO6I/IpaHI/IIO

ra3o00pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKHCIIOTO ra3a)

NPOBOAMWTH PEAKIMH, TIOATBEP)KAAIONINE KAYeCTBEHHBIH COCTaB
Pa3IMYHBIX BCUICCTB: PACIO3HABATH OIIBITHBIM HyTéM XJiopuna-,
Opomun, womma, kapOonar, ¢ocdar, cunmkar, cyabdar,
TUAPOKCUAWOHBI, KATUOHBI aMMOHHA, HOHBI HM3YYCHHBLIX MCTAJIJIOB,

MIPUCYTCTBYIOIIE B BOAHBIX PACTBOPAX HEOPIraHUYECKHUX BELIECTB
[To Teme: «XuMHs ¥ OKpY’KaroIIas cpeaar»

pacKpbIBaTh  CMBICII OCHOBHBIX XUMHYecKux mnoHsatuii: [IJK
BEILECTBA; KOPPO3Hs METAIIIOB

MIPUMEHATh OCHOBHBIE OIEPALNU MBICIUTEIBHOU NI€ATEIBHOCTH —
aHaMM3 ® CHHTE3, CpaBHEHHE, OO0O0OIIeHNe, CHCTEMaTH3AIlHIo,

BBIABJICHUC MIPUYUHHO-CIICACTBCHHBIX CBsI3EH — JJIs1 U3y4YCHUA CBOMCTB



BE€IICCTB M XHMHWYCCKHX peaKHI/Iﬁ; CCTCCTBCHHOHAYYHBIC MCTOABI
IIO3HAHUA — Ha6J'IIOI[€HI/Ie, N3MCPCHUC, MOJACIIMPOBAHUC, SKCIICPUMCHT

(peasbHBIN U MBICIICHHBIN)



HPOBEPAEMBIE JIEMEHTbBI COAEP KAHUA

8 KUIIACC
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IIpoBepsieMblii 3JIEMEHT CONEPKAHUSA

[lepBoHauanbHbIE XUMHUYECKUE MTOHSATHUS

[Ipenmer xumuu. Ponb XuMHM B KU3HM YENOBEKA. XUMHS B CHCTEME HAyK.
Tena m BemecTBa. dusznueckre CBOMCTBA BEMIECTB. ATrperaTHO€ COCTOSHUE

BCIICCTB

ITonsatue o MCTOOdAaX IMO3HAHUA B XUMHU. YucTtele BCIICCTBA 1 CMCCH. CnocoObl

pasnesieHust cMecen

ATOMBI © MOJICKYJIBL. Xumuueckne diaeMeHTbl. CHMBOIBI XUMHYECKHUX

OJICMCHTOB. HpOCTBIe " CJIOKHBIC BECIICCTBA. ATOMHO—MOJ'ICKy.TIHpHOC YUCHUC

Xumudeckas Q)OpMy.]'Ia. BaneHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSAHCTBA cocCTaBa BCIICCTB. OtHOCHTEILHAS aToOMHas macca.
OTHOCUTEIRHAS MOJICKYJIAApHAasd Macca. MaccoBas J0JI1 XUHMHYCCKOI'o 3JICMCHTA

B COCAMHCHUN

KonmnuectBo BemectBa. Mosb. MosipHas macca. B3aumocBsi3p KonuuecTsa,
Macchl M 4YHcla CTPYKTYPHBIX €AMHHUI] BemecTBa. Pacuérsl mo Qopmymnam

XUMHUYECKUX COCIUHCHUN

Pusnueckue U XMMUYECKHUE SBICHHUSA. XUMUYECKas peakuus U €€ NPU3HAKHU.
3aKoH COXpaHEHMsI MacChl BEIIECTB. XuMuueckue ypaBHenus. Kinaccudukanus

XHUMHUYCCKHX peaKI_II/Iﬁ (COC,Z[I/IHGHI/IH, PAa3JI0KCHUA, 3aMCIICHUA, O6MeHa)

XUMHUYECKUN IKCTIEPUMEHT: 3HAKOMCTBO C XUMUYECKON MOCY0M, C MpaBUIaMH
pabotel B mabopatopuu W TpuéMamMu oOpalieHus ¢ JabOpaTOPHBIM
o0opyaoBaHuEM, H3y4ye€HHE U ONucaHue (U3MUECKHMX CBOWCTB 00pa3loB
HEOPTraHMYECKUX BEIIECTB, HaOmoneHne (u3ndeckux (TUIaBIEHUE BOCKa,
TasHUE JIbJa, pACTUPAHUE caxapa B CTyNKE, KUTICHUE U KOHACHCAIUS BOJBI) U
XUMHUYECKMX  (TOpEHHME  CBEYM, NpOKaJMBaHUE MEIHON  IPOBOJIOKH,
B3aMMOJICHCTBHE Mella C KHUCJIOTOM) sIBICHUM, HaOMIONeHWEe W OMNHCaHHe
NPU3HAKOB TPOTEKaHWs XUMHUYECKUX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICMCTBHE CEPHOM KHUCIOTHI C XJIOpUIOM Oapus, pas3lioKeHue
runpokcua Meau(ll) mpu HarpeBaHuu, B3aUMOJEHUCTBUE XKelle3a C PACTBOPOM

coiu Meau(Il), nzyuenune cnocoOoB pa3aeneHus: cMeceil (C MOMOIIbI0O MarHUTa,
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2.2
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2.5

2.6

2.7

2.8

2.9

(¢bunpTpOBaHME, BBIMAPWBAHKUE, MUCTUULIMUSA, Xpomarorpadus), MpOBEICHHE
OYMCTKHU MOBapEHHOM COJNM, HAOIIOAEHUE U ONTUCAHUE PE3YIIbTATOB MIPOBEICHUS
OTbITa, WJUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHS MAacChl, CO3JaHHUE Mojeiel
MOJIEKYJI (IIapOCTEP/KHEBBIX )

Baxkueitmne MpeaACTaBUTCIIN HCOPIraHNICCKUX BCIICCTB

Bo3nyx — cmech razoB. CocrtaB Bozayxa. Kucimopog — sneMeHT U MpocToe
BelecTBO. HaxoxaeHue Kuciaopoma B mpupoje, GU3MUecKre U XUMHYECKHE
cBoiictBa (peakmuu ropeHusi). Oxcunpl. [Ipumenenue kuciopona. CriocoOb!
MOJYYEeHUsI KHUCIOpoJa B JIAabOpaTopuM M NPOMBIIIEHHOCTH. KpyroBopor

Kucnopoa B npupozae. O30H — atoTponHast Mou(UKaLKs KHCIOpoaa

TennoBoit 3pPexT XuMHUecKkoil peakiiuu, TEPMOXUMUYECKHUE YPaBHEHUS, SK30-
U DHJOTEPMHUYECKHE peakuu. ToIImBo: yroiap U METaH. 3arpsiI3HEHUE BO31yXa,
yCHJICHUE TTAapHUKOBOTO 3 (deKTa, pa3pyIieHrne 030HOBOTO CIIOS

Bonopon — anemeHT u npocrtoe BeuectBo. HaxoxaeHue Bogopoaa B MpUpO/IE,
¢u3nyeckre W XMMHUYECKHE CBOWMCTBA, NMPHUMEHEHHE, CIOCOObI IOIyYeHHS.

Kucnore! u conu
MosnsipHblit 00bEM ra3oB. PacuéTsl Mo XUMUYECKUM ypaBHEHUSIM

Qdusnyeckue cBoMcTBa BoAbl. Boma kak  pactBopurenb.  PacTBOpBL.
HaceiienHple 1 HEHACHIILIEHHBIE PacTBOPBI. PacTBOpHMOCTH BEHIECTB B BOJE.
MaccoBas gons Bewiectsa B pacTBOpe. XMMHUYECKHE CBOMCTBA BOJBI.
OcHoBaHus. Ponb pacTBOpoOB B NpHpOIE M B KM3HU 4YesoBeka. Kpyrosopor
BOJIbI B MPUPOJIE. 3arpsi3HEHHE MPUPOIHBIX BoA. OXpaHa ¥ OYMCTKA TPUPOIHBIX
BOJ

Knaccudukanus nHeopranmdeckux coenuuennit. Oxcunbl. Knaccudukanus
OKCHJIOB:  cosieoOpasyronie (OCHOBHBIE, KHCJIOTHBIe, aM(OTEpHbIE) U
HecoseoOpasyrone. Homenknarypa okcumoB. Pu3MYecKHe W XHMHUYECKHE
cBoiicTBa okcuAoB. [lonyueHue okcuaoB

OcHoBanusa. Krnaccuduxanuss ocHOBaHMIA: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHkiarypa ocHoBanuii. du3nyeckue U XMMUYECKHE CBOMCTBA
ocHoBaHuil. [Tonyuenue ocHOBaHUA

Kucnorer. Knaccudpukammst xkucimor. Homenkmarypa kucinor. Ousznyueckue u
XUMHUYECKHE CcBoWcTBAa KUCHIOT. Pan akruBHoctu metamuioB H.H. bekerosa.
[Tonydenue kucnor

Comu. Homenknarypa coseil. dusnyeckne W XUMHYECKUE CBOWCTBA COJICH.

ITomyyenue conen
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I'eneTnueckas cBI3b MCXKY KiIaCCaMH HECOPTraHNUICCKUX COG}II/IHCHI/II\/'I

XVMHYECKHM  JKCIEPUMEHT: KA4eCTBEHHOE  OIPENEICHUE  COACPKAHUSA
KHCJIOpOZla B BO3AyXe, INOIy4eHHe, cOOMpaHHe, paclo3HaBaHHE M H3y4yeHHE
CBOICTB KHUCJIOPOJA, HAOIIOACHUE B3aMMOJIEHCTBHS BELIECTB C KUCIOPOAOM U
YCIIOBHSI BOSHUKHOBEHMS U NPEKpAIIEHUsl TopeHus (oxapa), 03HaKOMJIIEHHE C
oOpa3naMu OKCHJIOB M OIMCaHHE HX CBOICTB, IOIy4YeHHe, coOHpaHue,
pacro3HaBaHME W H3yuyeHHE CBOMCTB BOAOpoja (ropeHue), B3auMojeicTBHe
Boztopona ¢ okcuaoM Meau(Il) (Bo3MOKHO MCIOIB30BAaHUE BUIEOMATEPUATIOB),
HaOmofieHne 00pas3loB BELIECTB KOJIMYECTBOM | MOJb, HCCII€AOBaHHE
OCOOEHHOCTEH pacTBOPEHHUsl BELIECTB C Pa3IMYHOM PACTBOPUMOCTBIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MacCOBOM JOJE€H pPacTBOPEHHOIO
BELIECTBA, B3aMMOJEHCTBHE BOABI C METAUIaMM (HATPUEM U KaJbLUEM)
(BO3MOXKHO HCHOJb30BaHUE BHUAECOMATEPUANIOB), ONPEAEICHUE pPacTBOPOB
KACIOT M ILENOYed C IOMOILIbI0 HHAMKATOPOB, HCCIIEAOBaHHE OOpa3LoB
HEOPraHMYECKHUX BELIECTB pa3IM4YHBIX KJIACCOB, HAOMIOAECHHE W3MEHEHUs
OKpPacKM MHJIUKAaTOPOB B pacTBOpax KHCIOT U IIEJIOYeH, H3ydeHHe
B3auMozeiictBus okcuna meau(ll) ¢ pacTBopoM cepHOM KHMCIOTBI, KUCIOT C
MeTaJlJIaMU, PEAKLUN HEUTpaIu3alliHy, II0JIyYeHUE HEPACTBOPUMBIX OCHOBAaHUM,
BBITCCHEHME OJHOIO MeETaula JPYT'MM M3 PAacTBOpa COJH, PEIICHHE
SKCIEPUMEHTAJIbHBIX 3a/1a4 No Teme «BaxHeilue Kiacchl HEOPraHUYECKUX

COETUHEHUI

[Tepunonnueckuit 3akoH u [leproanyeckas cucreMa XUMUYECKUX JIEMEHTOB
J .. MenneneeBa. CtpoeHue aroMoB. XUMUYECKAsI CBSI3b.

OKHCIUTEITBHO-BOCCTAHOBUTEIIHLHEIC pcakuuu

[lepBble TOMBITKH KIACCUPUKAIMKA XUMHUYECKHX dJIeMeHTOB. [loHsTHE O
TPYIIax CXOJHBIX AJIEMEHTOB (LIEJOYHBIE ¥ IIEIOYHO3EMENIbHBIE METalIbl,
raJloreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM@oTepHbIE

OKCHIBI U THAPOKCHbL

[Tepuognueckuii 3akoH. [leproguueckas cucteMa XuMUueckux sinemMenToB J[. 1.
Menneneesa. Koporkonepuonnas 51 JUTMHHOIIEPUOIHAS dbopmbl
[lepuoguueckoid cucteMbl Xxumudeckux snementoB JI.M. Menpaeneena.
Ilepuonbr m rpynnel. DU3UYECKHMI CMBICI IMOPSAKOBOIO HOMEpa, HOMEPOB

nepuoaa U rpyIiibl 2JICMCHTA

Crpoenne atomoB. CoctaB aromubIX saep. M3oronsl. Dnekrponbl. CTpoeHue

SNIEKTPOHHBIX 000JOYEeK aroMOoB TNepBbIX 20 XHUMHYECKHX D3JIEMEHTOB
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[Iepunonnueckont cucremsl .M. MenneneeBa. XapakTepuCTHKa XUMHUYECKOTO

3JIEMEHTA MO ero noJjiokeHutro B Ilepuonnueckont cucreme J1.1. Menneneesa

3aKOHOMEPHOCTH H3MEHEHHUs paauyca aToMOB XHUMHYECKHX JIIEMEHTOB,
METAJUIMYECKUX W HEMETAJUIMYECKUX CBOMCTB MO TpyHIaM M MEPUOJAM.
3nauenue [lepnonnueckoro 3akoHa u Ilepmoanyeckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB Il pa3BUTHsA HaykKu W npakTuku. .M. MenneneeB — y4é€Hblii U

IrpaXaaHuH

Xumuyeckass cBsi3b. KoBaneHTHas (mossipHass W HEMOJSIpHAsi)  CBS3b.

QHGKTpOOTpHHaTeJIBHOCTB XUMHYECKHUX dJIEMEHTOB. MloHHAas CBA3b

Creneds okucneHus. OKHCIUTEIFHOBOCCTAHOBUTCILHBIC pcaKkniuu. Hpoueccm

OKMCJICHMS U BocCTaHOBJICHUS. OKHCIIUTENIH U BOCCTAaHOBHUTCIN

XUMHUYECKUH DKCIIEPUMEHT: M3Y4YeHHE O0O0pa3lioB BEIIECTB METAUIOB U
HEMETAJIOB, B3aUMOJEHCTBUE TMIPOKCHJA LMHKA C pPacTBOpAMHU KHCIOT H
LIEeJI0Y€eH, MIPOBEIACHHUC OIIBITOB, WJUTIOCTPUPYIOIIUX MPUMEPEL
OKHCIIMTEIbHO-BOCCTAHOBUTENILHBIX peakluil (rOpeHue, peaklyuu pa3ioKeHus,

COEIMHEHUS)

IIpoBepsieMbIii 3JIEMEHT COAEePKAHUSA

BemecTBo u xumnueckas peakuus. [loBropenue

Ilepnonnueckuitl 3akoH. Ilepuoguueckas cucreMa XuMu4eckux aieMenTos [1.1.
MenpneneeBa. CtpoeHune aroMoB. 3aKOHOMEPHOCTM B HM3MEHEHHMHM CBOWCTB
XUMUYECKUX DJJIEMEHTOB IEPBBIX TPEX IEPUONOB, Kaiaus, Kajablusi U HUX
COEIMHEHHII B COOTBETCTBUM C IOJOXEHUEM 3JeMeHTOB B Ilepmommyeckoit

CUCTCMC U CTPOCHHUEM UX aTOMOB

CrpoeHne BemlecTBa: BHABl XUMHYECKOM CBsA3M. THIBI KpPUCTANIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAIUIMUECKON PEIIETKU
U BUJIa XUMU4eckor cBs3u. Kimaccudukanus 1 HOMEHKIIaTypa HeOpraHMIeCKIX
BEUIECTB (MEXIyHapoAHas W TpUBUAIbHas). XUMUYECKHE CBOMCTBA BEULIECTB,
OTHOCSIIIMXCSI K  pa3IM4HbIM  KJaccaM HEOpPraHMYECKHX COEIMHEHUH,

IFCHETUYCCKAA CBA3b HCOPraHUYCCKUX BCIICCTB

Knaccudukanus XuMU4ecKux peakiui 1o pa3andHbIM MpU3HaKaM (110 YHCIy U

COCTaBy Y4YAaCTBYHOIIUX B pPCAaKIHUU BCUICCTB, IO TCIIJIOBOMY 3(1)(1)eKTy, o
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M3MCHCHHIO CTCICHEH OKHMCICHUS XHMHUYCCKHX OJIEMCHTOB, IIO O6paTI/IMOCTI/I,
Io y4aCTuro KaTanmaTopa). DK30- 151 OHAOTCPMUUICCKUC pcakuunu,

TEPMOXUMHUYCCKNEC YPAaBHCHUS. Ilonstue o CKOPOCTHU XHMHYSCKOU peaKkuun

[TonsiTe 006 0OpaTHUMBIX M HEOOPAaTUMBIX XMMHMUYECKHX peakuusx. [lonarue o
TOMOTE€HHBIX U I'€TepPOreHHbIX peakuusax. [IoHsATHe 0 XUMHUYECKOM paBHOBECHUHU.
@axTOpbl, BIUSIOUIME HA CKOPOCTh XMMHUYECKON pEakuuud U TOJI0KEHUE

XUMHUYCCKOI'O paBHOBCCHUA

OKHCAUTENBHO-BOCCTAHOBUTEIIBHBIE peakuuu, JNEKTPOHHBI  OanaHc
OKHCJINTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBieHUE  ypaBHEHUH
OKHCJINTEIbHO-BOCCTAHOBHATENBHBIX PEAKIMM C HCHOJIB30BAaHUEM METOAA

AIIEKTPOHHOTO OanaHca

Teopusi 3MEKTPOIUTUUECKON AMCCOLMALMH. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karnonsi, annonsl. MexaHu3M IUCCOIMAIIMN BEIIECTB C Pa3IMYHBIMU BHAAMHU
xuMmuueckoil cBszu. Crenenpb auccoruanuu. CUabHbIC U CIa0bIe AEKTPOIHUTHI.
Peakiun monHoro oOMeHa. YCiIoBHSI MPOTEKaHUs pPEaKIMii MOHHOTO OOMEHa,
MOJIHBIE W COKpauI€HHbIE HOHHbIE ypaBHEHUs peakiuil. CBOWCTBAa KHUCIOT,
OCHOBaHMH ® COJIEM B CBETE€ TMPEACTABICHUA 00 AIEKTPOIUTHICCKON

AucCCconuralu. KauectBennnie PC€aKuu Ha UOHBIL. IlonsTue o TUAPOJIN3C colei

XUMHUYECKUNA HKCIEPUMEHT: O3HAKOMIIEHHE C MOJAENSMHU KPUCTAIITUYECKUX
PEemETOK HEOPraHWYEeCKHX BEIIECTB — METAUIOB W HeMeTayuioB (rpadura u
anMasa), CIIOKHBIX BEIIEeCTB (XJIOpUAa HATpuUs); HCCIEAOBAaHUE 3aBUCHMOCTH
CKOPOCTH XHUMHYECKOW pEaKIWu OT BO3ACHCTBUS pPA3IUYHBIX (AKTOPOB;
UCCJIEIOBAHUE  DIIEKTPONPOBOAHOCTH  PAcCTBOPOB  BEIIECTB,  Ipolecca
JMCCOIMAIIMMA  KHUCJIOT, IIeloue © cojied (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATepUasoB); TMPOBEACHUE OMbBITOB, WUIIOCTPUPYIOMIMX MPU3HAKU
MPOTEKAaHUS peaKIiii HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BBIACICHHE Ta3a,
oOpa3oBaHue BOJIBI); OTIBITOB, WJLTIOCTPUPYIOIITIX MPUMEPBI
OKHCJINTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUi (TOpEHHE, peakluu pa3ioKeHus,
COCIUHEHHMS); pAaclo3HaBaHWE HEOPraHMYECKUX BEHIECTB C IOMOIIbIO
Ka4CCTBCHHBIX peaKLII/If/’I Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a4a4
HemeTannsl u ux COCIUHCHUA

OOmiast  xapakrepucTuka TrajoreHoB. (OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CtpoeHue u Gpu3nueckue CBONCTBA MPOCTHIX
BEIIECTB — TaJlOTCHOB. XHUMHUYECKHE CBOMCTBAa Ha IpuMepe XJjopa

(B3auMoOJIEHiCTBHE C MeTajulaMH, HEMeTallaMH, WIejloyaMu). XJIOPOBOIOPOI.
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ConsHas KucI0Ta, XUMUYECKHE CBOMCTBaA, NOJy4YeHUe, NpuMeHenue. [leiictBue
XJIOpa ¥ XJIOPOBOJOPOJA Ha OpraHu3M 4YelloBeKa. BakHelinue XIopuasl U UX

HAXO0XJICHHE B IPUPOJIE

OOmrast xapaktepucTuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CTpoeHne U Gpu3nueckue cBoicTaa
NPOCTBIX BEUIECTB — KHUCIOpOJa M Cepbl. AJUIOTPOIHBIE MOAM(UKAIUT
KHCIIOpoZia U cepbl. XUMHUYECKHe CBOHCTBa cepbl. CepoBOAOPON, CTpPOEHHE,
¢usnueckne W XUMUYecKue cBoiicTBa. OKCHABI Cepbl KaK IPEJACTABUTEIN
KHUCJIOTHBIX OKcuaoB. CepHas KUCIOTa, (GU3NYECKHE M XMMUYECKHE CBOICTBa
(oOmme Kak MpeacTaBHTENs Kilacca KHCIOT M crenuduueckue). XUMUYecKue
peaxiiy, JeXallue B OCHOBE MPOMBIIUIEHHOIO CIOCO0a MOITYy4EHUsl CepHOU
kucnothl. Ilpumenenue. Conu cepHOM KHUCIIOTBI, Ka4€CTBEHHAsl pPEaKIMs Ha
cynbdar-uoH. HaxoxxaeHue cepel U €€ COeIUHEHUH B MpHUpoJe. XUMHUECKOe
3arpsi3HEHUE OKpY’KalOIIel cpelbl COCAMHEHUSIMH Cepbl (KHUCIOTHBIC JOXKIH,

3arpsi3HEHUE BO3/LyXa U BOZOEMOB), CIIOCOOBI €ro MpeAoTBpaIlleHus

OO6mrast xapakTepucThka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEIIEHU OKUCIIEHUA. A30T, paClIpOCTPAHEHUE B IPUPO/IE,
dbu3nvecKkue U XuMU4YecKre cBoricTBa. KpyroBopot azora B npupone. AMMHUaK,
ero ¢u3nMUeckre M XMMHUYECKHE CBOMCTBA, MojlyyeHHe u mnpumenenue. Conu
dMMOHWUS, nux CI)I/ISI/I'—ICCKI/Ie n XUMHNYECKUE CBOﬁCTBa, IMMPUMCHCHHUC.
KayecTBeHHast peakius Ha MOHBI aMMOHHUsI. A30THasi KUCJIOTa, €€ MOJIy4YeHue,
dbu3nYecKkue W XUMHUYECKHE CBOHCTBa (00mMe Kak TMpeACTaBUTENS Kiacca
kucnotT u crnenuduueckue). Mcmonp3oBaHWe HUTPATOB M COJIEH aMMOHUS B
KaueCTBE MUHEPAIbHBIX yIOOpeHHH. XUMHUUECKOe 3arps3HEHHE OKpY Karouei
Cpelbl COSTMHEHHUSIMH a30Ta (KUCIOTHBIC JIOXK/IH, 3arpsi3HEHUE BO3yXa, TOYBBI

1 BOIOEMOB)

®ocdop, amtorpornHbie MoguduKanmun Gocdopa, GUNIECKHE U XUMUYCCKUE
cBoiictBa. Oxcun Qochopa(V) u ¢docdopHas kucinora, ¢GU3UUECKHE U
XUMHYECKHE CBOWCTBA, moiydeHue. Mcmomb3oBanue ¢ochaToB B KadecTBE

MUHEPAIBHBIX Y100peHu

OO6mrast xapakrepuctuka syeMeHToB I[VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapakTEpHblE CTENEHU OKHUCIEHUS. YIIEpoA, aJUIOTPOIHbIE
Moau(UKallMK, pacHpoCTpaHeHHe B Npupoje, (U3HUEeCKHe U XUMHUYECKUE
cBoiicTBa. Ancopobuusi. KpyroBopot yrinepona B mpupoae. Okcusl yriaeposa, ux

(bI/I3I/I‘lCCKI/Ie n XHUMHYCCKHUEC CBOﬁCTBa, ,Z[CﬁCTBHC Ha JXHUBBIC OpPIraHHU3MBEI,
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MOJTyYeHUE W TPUMEHECHHE. DKOJIOTHYECKHE MPOOIEMBI, CBA3aHHBIC C OKCHUIIOM
yrepoaa(lV); rumore3a 1m100anbHOTO TMOTEIJICHUS KIWMAaTa; MapHUKOBBIM
s dexT. YronbHast KuciaoTa u €€ coiiv, uX PU3nuecKkue 1 XMMHIEeCKHUe CBOMCTBA,
nonyuyeHue © mnpuMeHeHwe. KadecTBeHHas peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEHUIIMHE, TPOMBIIUICHHOCTH M CEITLCKOM

XO3SMCTBE

[TepBoHauanbHbIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSX
yriepoaa (MeTaH, 9TaH, JTHIEH, AaleTWIeH, 3TaHOJ], [IULEPUH, YKCyCHas
kuciora). Mx coctaB m xumudeckoe crpoeHue. IloHsTHe O OMONIOTrHYECKH
BAKHBIX BEILECTBAX: >XUpaxX, Oeykax, ymieBoJaXx — M HMX POJU B >KU3HU
YyeloBeka. MarepuanbHOe €IMHCTBO OPTaHMYECKUX W HEOPraHUYECKUX

COEeNIUHEHUN

Kpemuuii, ero ¢Qusnueckne M XHUMHYECKHE CBOICTBA, TIOIy4YE€HUE H
npumeHnenue. CoenuHEHUs KpeMmHHs B mpupone. OOmme mnpeactaBieHus o0
okcuzae kpeMHus(I1V) u kpemuueBoit kuciore. CUIMKAThl, UX UCIOJIb30BAHHUE B
OBITY, MEIMIIUHE, MPOMBIIIJICHHOCTH. BakHeWmme cTponTeabHbIe MaTepHUaIbl:
KepaMuKa, CTEKJO, IIeMEHT, OeToH, xene300eToH. [Ipobmembr GezomacHOro

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MaTCpuralioB B HOBCGZ[HCBHOﬁ KU3HU

XUMHUYECKUNA 3KCIIEPUMEHT: H3yueHue 00pa3lloB HEOPraHMYECKHX BEIECTB,
CBOMCTB COJIIHOM KHUCIIOTBI; IIPOBEJACHHME KAYECTBEHHBIX pEakUUid Ha
XJIOPUJ-VOHBI U HAOJIOZEHUE TPU3HAKOB UX MPOTEKAHUS; OIBITHI, OTPAXKAIOIIHE
¢u3nueckre U XUMHUYECKHE CBOIMCTBA rajlor€éHOB U UX COECAMHEHUH (BO3MOXKHO
WCTIOJIb30BaHNE BUICOMATEPUAIIOB); O3HAKOMIIEHHE C OOpa3laMu XJIOPHIIOB
(raloreHuI0B); O3HaKOMJIEHHE C oOpa3laMu cepbl U €€ COEAMHEHUSIMH
(BOBMOXKHO ~ MCIIOJIb30BaHHWE BHJAEOMATepHalioB); HaOMIOAEHHWE Mpoliecca
oOyIIIMBaHMs caxapa MOj JAEHCTBHEM KOHIEHTPHUPOBAHHOW CEPHOM KHMCIOTHI;
M3y4YeHUE XMMHMYECKHX CBOMCTB pa30aBICHHON CEpPHOM KHCIOTHI, IPOBEICHUE
KAQueCTBEHHON peakuuu Ha CynbdaT-uoH u HaOmofeHue TMpHu3HaKa eé
MIPOTEKaHUS; O3HAKOMIIEHHE ¢ (DU3MYECKUMH CBOWCTBAMH a30Ta, (hocdopa u ux
COEAMHEHUH (BO3MOXKHO MCIIOJIb30BaHUE BHUAEOMATEpHANOB), 0OOpa3LaMu
a30THBIX B (OCHOPHBIX YIOOpEHUH; MOyYeHHEe, COOMpaHUe, PAaCcIIO3HABAHUE H
U3yYEHUE CBOMICTB aMMMaKa; IPOBEICHHE KaueCTBEHHBIX pEaKkLMi Ha HOH
aMmmoHMsT #  (QochaT-uoOH W HWIYYCHHE TPHU3HAKOB UX MPOTEKAHHS,
B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW a30THOW KMCJIOTHI C MENbIO (BO3MOXKHO
UCIIOJIb30BaHUE BHUAECOMATEPUAIIOB); HU3yUEHUE MOJENIe KpPUCTANIMYECKUX

pemérok anmMasa, rpadura, GpyaepeHa; 03HaKOMJICHHE ¢ TPOIECCOM aAcopOuun
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PacTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YITIEM M YCTPOMCTBOM IIPOTHBOra3a;
NoJy4eHue, coOupaHue, pacrno3HaBaHUE U U3yUYE€HUE CBOIMCTB yIIICKUCIIOTO Ia3a;
IIPOBEJICHNE KAYECTBEHHBIX peaKlUii Ha KapOOHAT- U CUJIMKAT-UOHBI U U3yUECHHE
IIPU3HAKOB WX IIPOTEKaHUA; O3HAKOMIICHHE C IPOAYKLHUEH CHIMUKATHON
IIPOMBILIUICHHOCTH; ~ PEIICHHE  OKCIEPUMEHTANBHBIX  3a4ad 10  TeMe

«Baxkneinine HeMeTallIbl U UX COSTUHEHUS
MeTamisl 1 BX COCIUHCHUA

OO01ast XapaKTepUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUH UX
noynokeHuss B Ilepuonmyeckol cucremMe XuMHU4Yeckux oviemeHros  JI.M.
MengeneeBa u ctpoeHus atoMoB. CTpoeHre MeTauioB. Merajuindeckas CBs3b
U METaIMYecKas KpUCTaUIMUecKas pEIETKA. OJIEKTPOXUMHUYECKUN Pl

HaIpsHKEHUH METAJIOB

dusnyeckue U XMMHUYECKHe cBoicTBa MeTayuioB. OOue crnoco0bl NOTyYeHHUs
MeTaiioB. [IoHATHE 0 KOPPO3UN METAIIIOB, OCHOBHBIE CIIOCOOBI 3AIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyTyH, TIOPATIOMUHUHN, OpOH3a) ¥ MX IPUMEHEHHE B

6LITy " MIPOMBIIIJICHHOCTHU

[lenouynble MeTamnsl: monoxkeHue B llepuommyeckoll cucreMe XUMHYECKHX
anementoB /.M. MenzaeneeBa; CTpOCHUE X aTOMOB; HAXOXIEHUE B MPUPOJE.
duznyecKkue 1 XUMUIECKUE CBOWCTBA (Ha MpuMepe HaTpus U Kanus). OKCUAbI U
TMAPOKCHUABI HATpUA U KaJIWs. HpI/IMeHeHI/Ie IICJIOYHBIX MCTAJZIOB M HX

COCTUHEHUH

[llemouno3emMenbHBIE  METAUIBI MarHuii W KallbIUM: TIOJIOKCHHE B
Ilepuonnueckoit cucreme xumuueckux snemeHTos .M. Menneneesa; ctpoeHue
HUX aTOMOB; HaxoXJeHue B mnpuponae. PU3NYECKHEe U XUMHYECKHE CBOMCTBA
MarHusi ¥ Kajublius. BaxkHeline coequHEHUs Kaiublus (OKCHJ, TUIPOKCHI,

conn). JKECTKOCTh BOJIBI U CITOCOOBI €€ yCTpaHESHHSI

AsroMuHHN: TIoNokeHrue B [leproandeckol CHUCTEME XMMHYECKUX SJIEMEHTOB
JA.N. Menneneesa; CTpOCHUE aTOMa; HaxoXAeHUE B npupone. dusmyeckue u
XUMUYECKHE CBOWCTBA amioMUHUA. AMMOTEpHBIE CBOWCTBA OKCHAA U

THAPOKCHIa A IFOMUHHAA

Kenezo: monoxxkenne B Ileproguueckoil cucreMe XUMUYECKUX 3aeMeHToB J[.U.
MenpeneeBa; CTpoeHHE aToMa; HaxoxkjaeHue B mnpupone. Duzmyeckue u
XUMHUYECKHE CBOMCTBa jkene3a. Okcuabl, THApoKcuabl M comu kenesa(ll) u

xene3za(lll), ux cocras, CBOKCTBA U MOJIyYCHUE
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XHWMHAYECKHN IKCIIEPUMEHT: 03HAKOMJICHHE C 00pa3liaMy METaJlJIOB U CILJIABOB,
uX (QU3NYECKUMHU CBOMCTBAMM; M3YUYCHHE PE3yJIbTaTOB KOPPO3UH METAJUIOB
(BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMATEPUAJIOB), ocoOeHHOCTeH
B3aMMOJICHCTBUS OKCHIA KaIbIUsl M HATPHSI C BOJIOM (BOZMOXKHO HCIIONIb30BaHUE
BHJICOMATEPUAJIOB); HCCIICIOBAaHUE CBOWCTB >KECTKOW BOJBI; TIPOIIECCA TOPCHHUS
xKenmesa B KHcIopoAe (BO3MOXKHO — HCHOJB30BaHHE BUIEOMATEpUATIOB);
MPU3HAKOB TPOTCKAHUS KAYCCTBEHHBIX PEaKIMid HA WOHBI (MarHus, KaJIbIIWS,
amromMuHus, unuHKa, kenesza(ll) wm xemesa(Ill), memu(Il); HaGmromeHue wu
OIMCAaHWE TMPOIECCOB OKpANIMBAHWS IUTAMCHH WOHAMH HATPHs, Kauus |
Kanpusl  (BO3MOXKHO —HCIIONIb30BaHUE BHUAECOMATEPHANIOB); HCCIEIOBAHUE
aM(pOTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS W THIPOKCHIA ITMHKA; PEIICHUE
AKCIIEPUMEHTAJILHBIX 33134 10 TeMe «BaxxHelIne MeTaIbl U UX COeTUHEHUS
XUMHUS U OKpY’Karolas cpea

HoBbie matepuanel u TexHosnoruu. BemecTtsa u mMarepuansl B MOBCEIHEBHOU
JKU3HU 4elloBeKa. XHUMHUsS U 3710poBbe. be3omacHoe MCmonb30BaHUE BEIIECTB U
XUMHUYECKUX peakiuil B ObITy. IlepBas moMmomib Npu XUMHUYECKUX OXKOTrax U

OTPABJICHUAX

OCHOBBI ~ DKOJIOTMYECKOM  IpaMOTHOCTH.  XHMMMUYECKOE  3arpsi3HEHHE
okpy:xatomieit cpensl I1JIK. Ponb XuMuun B pelieHnn 3K0JIOTHYECKUX MPOOIIEM.
[TpuponHble HMCTOYHHMKM YINIEBOAOPOAOB (Yrosib, NPHUPOJAHBIN ra3, HEQTh),
MPOAYKTHI UX MepepabOTKH, UX POJIb B OBITY U IPOMBILLIEHHOCTH

XUMHUYECKHI HKCTIEPUMEHT: U3ydeHHe 0Opa3IoB MaTepuasoB (CTEKIIO, CIUIABBI

MCTAJIIIOB, ITOJIUMEPHBIC MaTepI/IaJ'IBI)



INPOBEPAEMBIE HA OI'9 11O XUMHWHU TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon

NPoBepPsaAEMOro
TpeOoBaHMS

1

1.1

1.2

1.3

2.1

IIpoBepsiemble TpeGOBaHMSA K MPeIMeTHbIM pe3ybTaTaM 6a30B0Oro
YPOBHS OCBOCHHSI OCHOBHOMH 00pa30BaTe/IbHOI POrpaMMbl
OCHOBHOTIO 00111er0 00pa3oBanusi Ha ocHoBe PI'OC

[Ipencrasnenue:

O T03HABAEMOCTH SIBJICHUM NpPUPOIbI, MOHUMAaHHE OObEKTUBHOMN
3HaYUMOCTH OCHOB XMMHMYECKOM HAayKH Kak OOJacTH COBPEMEHHOIO
€CTeCTBO3HAHUS, KOMIIOHEHTa OOIIeld KyJIbTypbl U MPaKTHUYECKOM
NeSITeTbHOCTH 4YeNOBeKa B YCJOBUSAX COBPEMEHHOIO OOIIECTBa;

IMOHMMAaHHE MECTA XUMUU CPCIU JPYTIUX €CCTCCTBCHHBIX HAYK

0 HAy4YHbIX METOAAX IMO3HAHHA, B TOM YUCJIC SKCIICPUMCHTAJIBHBIX W
TCOPCTUUCCKUX METOHAAX HUCCICAOBAHUA BCHICCTB W HU3YUCHUA
XUMHUYCCKHUX peaxunﬁ; YMCHUEC HCIIOJIB30BaTh MOACIN  JIA

00BSICHEHUS CTPOCHHA aTOMOB U MOJICKYJI

0 cdepax npodeccHOHATBHON IEATENbHOCTH, CBA3aHHBIX C XUMHUEH U
COBPCMCHHBIMH TCXHOJIOTUSAMHU, OCHOBAHHBIMM Ha JOCTHXCHUAX
XMMHUYECKON HAayKM, 4YTO IO3BOJMT OOYyYaroIMMCs paccMaTpHUBaTh
XMMHIO Kak cepy cBoeil Oyayuiei mpodecCHoHaIbHON AEITEeIbHOCTH
U cJieslaTh OCO3HAHHBIA BBIOOP XUMHUM KaK NMPO(UIBHOIO IMpeaMeTra

IIPH [IEPEX0/ie Ha YPOBEHb CPEIHEr0 00IIero 00pa3oBaHusI

Bnanenune cucreMoil XUMHUYECKMX 3HAHMM M yYMEHHME IPUMEHATH

CUCTEMY XUMHUUYCCKUX 3HaHHI>'I, KOTOpas BKJIKOYACT:

BaXHEHIINEe XWMHYECKHE TOHSITHSA. XWUMHWUYECKUH 3JICMEHT, aToM,
MOJIEKyJIa, BEIIECTBO, IPOCTOE U CIOKHOE BELIECTBO, ONHOPOJIHAS U
HEOJHOPOJHAsl CMEeChb, OTHOCHUTENIbHbIE aTOMHasi M MOJIEKYJIsIpHas
Macchl, KOJMYECTBO BEILECTBA, MOJb, MOJISIPHAs Macca, MOJISIPHBIN
00BbEM, OKCH[, KHUCIOTa, OCHOBAHME, COJIb (CpenHssA), XMUMHUYECKas
peakuus, peakUuu COEAMHEHHUs, PEaKLUU pa3JIOKCHUs, PEaKIHUH
3aMelleHus, peakluu oOMeHa, TEIIOBOM 3(PQEeKT peakiuuu, 3K30- U
HHJIOTEPMUYECKHE PEaKLUU, PacTBOpP, MAccoBas OISl XMMHYECKOIO

OJICMCHTAa B COCOIUHCHHNH, MaccoBas J0JIA U [OPOUCHTHAad



2.2
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3.1

3.2

33

34

KOHIICHTPALMS BEIIECTBA B PACTBOPE, AAPO aTOMA, JIEKTPOHHBIN CIION
aroMa, aroMHas OpOuTallb, PaJAMyC aToMa, BaJEHTHOCTb, CTEINECHb
OKHCJICHUS, XUMUYECKasl CBSA3b, NIEKTPOOTPULIATEILHOCTD, MOJIIPHAs
U HEMNOJISIpHAs. KOBAJICHTHAs CBsA3b, MOHHAsA CBfA3b, METAJIIMYECKas
CBSI3b, KpUCTAJTINYECKAs pel€Tka (aTOMHasi, HIOHHAs!, METaJUIMYecKas,
MOJIEKYJIsipHasl), MOH, KAaTHOH, aHWOH, SJIEKTPOJIUT U HEDJIEKTPOJIUT,
ANIEKTPOJIUTHYECKAs] JTUCCOLIMALUSA, pPEAaKIUHM MOHHOTO OOMEeHa,
OKHUCJINTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLUH,  OKUCIUTENb U
BOCCTAHOBMTEIb, OKHCICHHE M BOCCTAaHOBIIEHUE, JIJIEKTPOJIU3,
XMMUYECKOE paBHOBeCHE, OOpaTUMble U HEOOpaTHMbIe pPEaKIMH,
CKOpOCTh XMMHYECKOM peakumu, Karanusarop, I[IJIK, xopposus

MCTAJIII0B, CIIJIaBbI

OCHOBOIIOJIATAIOLINE 3aKOHbl XUMHM: 3aKOH COXPAHEHHUS Macchl,
nepuogudeckuii 3axkoH (.M. MenzaeneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABOI‘&I[pO

Teopuun XUMUU: aTOMHO-MOJICKYJISIpHAsE ~ TEOpHs,  TEOpHs

BHGKTpOHHTquCKOﬁ Jucconranuu
Bnagenue ocHOBaMH XUMHUYECKOM Ir'paMOTHOCTH, BKJIIOYAOIIICH:

YMEHUE MPaBUJIbHO UCIOIb30BaTh U3yUEHHbIE BELIECTBA U MaTepUAIIbI
(B TOM 4umcie MUHEpaJbHbIE YIOOpEHWs, METaIbl W CIUIABBI,
OPOIYKThl IepepaboTKH MPUPOIHBIX HCTOYHHMKOB YIJIEBOAOPOOB
(yrisa, mpupomHoro rasza, HedTH) B OBITY, CETBCKOM XO3SHCTBE, Ha
IPOM3BOJCTBE M MOHUMaHKHE 3HAUEHUs! )KUPOB, OEIIKOB, YITIEBOIOB IS
OpraHuM3Ma 4ejOBEKa; YMEHHE MPOTHO3UPOBATh BIUSHUE BEIIECTB U
XMMHUYECKUX MPOLECCOB HAa OpPraHU3M 4YeJOBEKa U OKPYKaIOIIylo
IPUPOHYIO CpelLy

YMEHHME HMHTETPUPOBATh XMMHUYECKHE 3HAHUS CO 3HAHUSAMHU JIPYrHX

Y4eOHBIX MPEIMETOB

HaJIM4Yue OmbITa paboThl C Pa3IMYHBIMU MCTOYHUKAMU HMH(GOpManuu
N0 XUMHUHU (HayyHas M HAy4YHO-TIOMYJISipHAs JUTEparypa, CIOBapH,
CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

yMEHHE OOBEKTUBHO OLIEHUBATh HMH(OPMAIMIO O BEIIECTBAX, HX
OpeBpallleHUsIX M IPAaKTUYECKOM  NPUMEHEHMH U yMEHHe

HCIIOJIb30BaTh €€ IJIs pemicHuAd yqe6HO-H03HaBaTeHLHBIX 3aga4d



7.1
7.2
7.3

8.1

8.2

8.3
8.4

9.1

9.2

Brnanenne ocHOBaMH TMOHATUMHOTO amnmapara U CHMBOJHUYECKOTO
S3bIKa XUMHH ISl COCTaBIEHUS (OpPMYNT HEOPraHMYECKHX BEIIECTB,
YpPaBHEHUM  XUMUYECKHX  pEaklHWi; OCHOBAMH  XHMHUYECKOU
HoMmeHkIaTypsl (IUPAC u TpuBuanbpHOI)

YMeHne OOBSCHATH CBS3b MMOJIOKCHHs deMeHTa B Ilepuogmdeckoit
CUCTEME C YHCJOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS AaTOMOB
XUMHUYECKUX D3JIEMEHTOB (COCTaB MW 3apsl sjapa, oOIIee 4YHucio
AIIEKTPOHOB), PACIPEACICHUEM DSJEKTPOHOB IO DHEPreTHUYECKUM
YPOBHSAM aTOMOB MEPBBIX TPEX MEPUOAOB, KaJU U KaJbLIH
[IpencraBnenue 0 MepUOANYECKON 3aBUCHUMOCTH CBOJCTB
XUMUYECKUX 3JIEMEHTOB (paJlyC aTtoMa, 3JIEKTPOOTPULIATEIBLHOCTB),
MPOCTBIX M CIOXKHBIX BEHIECTB OT IIOJIOXKEHUSI JJIEMEHTOB B
[lepuonuueckoit cucreMe (B MaiblX TMEPHOAAX U  TJIABHBIX
MOJICPYTITIAX ) U AJICKTPOHHOTO CTPOCHUS aToMa

YMenune knaccupuuupoBarh:

XHMUYECKHE PJICMECHTEI

HEOPraHWYECKHUE BEIIECTBA

XUMHUYECKHUE PEAKIIUU

YMeHHE OIpeNeisaTh:

BAJICHTHOCTh W CTEMEHb OKHUCJICHUS XUMHYECKUX JJIEMEHTOB, 3apsij
HOHA

BUJI XUMHYECKOW CBS3M U THUN KPUCTALUIMYECKON CTPYKTYphl B
COCIMHEHMSIX

XapakTep cpeabl B BOAHBIX PaCTBOpPaxX BEMIECTB (KUCIOT, OCHOBAHUM)
OKHCJIUTENIh U BOCCTAHOBHUTEIb

YMeHue XapakTepru3oBaTh (PHU3NIECKUE M XUMUIECKUE CBOKCTBA!
MPOCTHIX BEHIECTB (KHCIOPOI, O30H, BOIOpPON, TpaduT, anmas,
KpeMHH, a3oT, (ocdop, cepa, XJIOp, HATPUM, Kaaul, MarHuu,
KaJIbITUH, aJTFOMUHUMN, KEJIE30)

CJIOXHBIX BEIIECTB, B TOM YHCIE€ HUX BOAHBIX PacTBOPOB (BOAA,
aMMHMaK, XJIOPOBOIOPOI, CEPOBOMOPO, OKCHIBI W THIPOKCHIBI
metamnoB [-ITA rpynn, amomunus, menu (1), uunka, xenesa (Il u

I1T), oxcunpr yrepoaa (I u IV), kpemuus (IV), azora u pocdopa (111
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10

10.1
10.2

10.3

10.4
11

11.2
11.3

11.4

12

12.1

12.2

12.3

u V), cepet (IV u VI), cepuucras, cepnas, a30THUCTas, a30THas,
docdopHas, yronpHasi, KpeMHUEBasI KUCIOTA U UX COJIH)
NPOTHO3UPOBATh W XapaKTepU30BaTh  CBOWCTBA  BEHIECTB B
3aBUCMMOCTU OT HMX COCTaBa U CTPOCHUS, NMPUMCHCHHC BCUICCTB B
3aBUCUMOCTH OT MX CBOMCTB, BO3MOYKHOCTb MPOTEKAHHUS XUMHUYECKHX
HpeBpaIIICHI/Iﬁ B Ppa3JIMYHBIX YCIIOBHUAX

YMeHHE COCTaBIIATh MOJIEKYJISIPDHBIE U MIOHHBIE YPABHEHMS PEAKLUN, B

TOM YHCIIE:
peakiuiit HOHHOTO 0OMeHa
OKHUCJIUTEITHHO-BOCCTAHOBHTEIBHBIX PEaKIIHiA

WUTIOCTPUPYIOIIMX XUMHUYECKHE CBOMCTBAa M3YyUEHHBIX KJIaCCOB
(Tpymim) HEOpraHUYECKUX BEIIECTB

MOATBEPKIAIOIINX T€HETHUYECKYIO B3aUMOCBSI3b MEXK1y HUMHU

YMeHue BbIYUCHITH (IPOBOIUTH PACUEThI):

OTHOCHUTEJIbHYI0 MOJIEKYISIPHYI0O M MOJISIPHYIO MAacChl BEILECTB,
MacCCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA B COSAMHEHUU

MacCOBYIO JIOJIIO BEIlIeCTBa B pacTBOPE,

KOJIMYECTBO BEIIECTBA U €ro Maccy, 00beM ra3oB

[0 YpPaBHEHUSM XUMHUYECKUX PpEaKIUM U HaXOAUTh KOJIMYECTBO
BEIIIECTBA, 00BEM U MacCy PeareHTOB WM MPOILYKTOB PEaKLUU
Bnanenuve (3HaHHE OCHOB):

OCHOBHBIMH  METOJlaMH  HAy4YHOro TO3HaHHs  (HaOnroieHue,
U3MEpEHHE, IKCIIEPUMEHT, MOJEIMPOBAHNE) IIPU N3yUYEHUH BEIIECTB U
XUMHUYECKUX SIBICHUH; yMeHHEe cQOopMynIupoBarh mpoliemMy Hu
IPEIOKUTD ITyTH €€ PEeLICHUS

Oe3omacHOil pabOThl € XUMHYECKUMH BEIIECTBAMH, XHMHYECKOM
MOCYyIOU U 1ab0paTopHBIM 000PYIOBAHHEM

npaBUIaMy 0€30MacHOTO OOPAIEHHS C BEIECTBAMH, HCIIOIB3yEeMbIMU
B TIOBCETHEBHOM KM3HU, MTPABUIIAMU TIOBEICHHSI B LIEISIX COCPEKEHUS
3I0pOBbSI M OKPY’)KAIOWIEH NPUPOAHON Cpeapl; MOHUMAaHUE Bpeaa
(omacHOCTH) BO3JAEHCTBUS Ha JKHUBBIE OPTaHU3MBI OMpPEIEIEHHBIX
BELIECTB, CIIOCOOOB YMEHBIIECHUS U MPEAOTBPAILEHUS UX BPEAHOTO

BO3JICHCTBUS



13

13.1

13.2

13.3

13.4

13.5

13.6

13.7

13.8

14

14.1

Hanmune MPAKTUYCCKHUX HABLIKOB IIJIAHUPOBAHHA U OCYLICCTBJIICHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

HU3Y4YCHHUC U OIIMCAHUC (bI/ISI/I‘ICCKI/IX CBOMCTB BCIICCTB, O3HAKOMJICHUC
C (bl/ISI/I‘IeCKI/IMI/I n XHUMHUYCCKHUMU SABJICHUSMU, OIIBITHI,

WLTIOCTPUPYIOIINE TIPU3HAKY MPOTEKAHHS XUMHUYSCKUX PEAKITHIA
U3y4YeHHEe CTIOCOOO0B pa3ieleHHus CMeCei

MOJIY4YCHHUE KUCTIOpOJa U U3YUCHHUEC €TO CBOP'ICTB; IMOJIy4YC€HHUE BOAOPOaA
U H3Yy4YCHHC CTO CBOﬁCTB; MOJIYYCHHUC YITICKHUCJIOTO T'a3a U U3Yy4YCHHC

€ro CBOWCTB; MOJy4YEHUE aMMHUAKa U U3y4YEHUE €0 CBOMCTB

IIPUTOTOBJICHUE pAacCTBOPOB C OIPENEIEHHOM MacCOBOM JoJeH

paCTBOpéHHOFO BCIICCTBA

pUMEHEHNE UH/IUKaTOPOB (;makmyca, METHJIOpaHkKa u
¢denondranenHa) I ONpENEICHUs XapaKTepa Cpelsl B pacTBOpax

KHCJIOT 1 Iuenoqeﬁ

UCCIICIOBAHUE M OIMCAaHME CBOWCTB HEOPraHWYECKHX BELIECTB
pa3jIMuYHBIX  KJIACCOB, M3Y4YEHHE B3aUMOJEIHCTBUS  KHUCIOT C
MeTaJlIaMH, OKCHJaMH METaJIJIOB, pacTBOPUMBIMU u
HEPACTBOPUMBIMU OCHOBaHUSIMH, COJISIMU; [IOJTyuYEHHUe
HEPACTBOPUMBIX OCHOBAaHUM; BRITECHEHHE OJTHOTO METajljla APYTUM U3
pacTBOpa COJM; HCCIeIOBaHHE aM(OTEPHBIX CBOMCTB T'MIPOKCHJIOB
AJTIOMUHUS U LIMHKA

pelIeHNne SKCIEPUMEHTANBHBIX 3a/1ad 1o TeMaM: « OCHOBHBIE KJIacChl
HEOPraHUYeCKUX COEIMHEHUI; «DNEKTPOTUTHYECKAS
quccouuanusy»; «BaxHelline HeMeTaulbl U UX COEIUHEHUs»;

«Baxxneime MeTalIbl U UX COSTUHEHUS

XMUMHYECKHE  OKCTIEPUMEHTBHI,  WUIIOCTPUPYIONIHE  MPU3HAKH
NPOTEKAaHUSI PEaKIMii MOHHOTO OOMEHA; Ka4eCTBEHHBIC PEaKIUU Ha
HPUCYTCTBYIOIIAE B BOIHBIX PACTBOPAX HOHBI XJIOPHA-, OPOMHI-,
womua-, cynedar-, ¢ocdar-, kapOboHAT-, CHIMKAT-AaHHOHBI,
THPOKCUI-UOHBI, KATHOHBI aMMOHUSI, MarHusl, KaJblUs, aJFOMUAHHS,

xkenesa (2+) u xenesa (3+), menu (2+), HMHKA
YMmenue:

OPEICTaBISATh PE3yiabTaThl AKCIEpPUMEHTa B (QOpME BBIBOAOB,
JIOKA3aTeabCTB, TpaUKOB W TaONUIl W BBISBISATH SMIIUPUYCCKHE

3aKOHOMCPHOCTHU



YCTaHaBJIMBAThb CBA3U MCKAY PCAJIbHO Ha6J'IIOI[aeMI)IMI/I XHUMHUYCCKHUMU
14.2 SABJICHUSAMU U IPpOLCCCaMU, MPOUCXOAAINUMU B MaKpO- U MUKPOMHUPC,

OOBSICHATH MPUYMHBI MHOTO00pa3us BEIIECTB



HEPEYEHD 9JIEMEHTOB COILEPKXAHMUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kox

1.1

1.2

1.3

1.4

1.5

1.6

2.1

2.2
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HpOBepﬂeMI)Iﬁ 3JIEMEHT COACPKAHUA

HepBOHa‘-IaJ'IBHLIe XHUMHUYCCKHUC ITOHATHUA
YucTele BellecTBa U CMECH. CriocoObl pasaciaCHuAa cMmecen

AtoMBI W MOJICKY!JIBI. Xumuaeckne daeMeHThl. CHMBOJIBI  XHMHYECKHX

OJICMCHTOB. HpOCTBIe 1 CJIOKHBIC BCIICCTBA.

Xumnueckas Gopmysa. BaieHTHOCTh aTOMOB XUMHUECKUX 31eMeHTOB. CTeneHb

OKHCJIICHUS

3aKOH IOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcCHTEIbHAsT aToMHas Macca.
OtHocHTeIbHAS MOJICKYJIsIpHAd Macca. MaccoBasi JoJIs1 XMMHYECKOTO AJIeMEHTa

B COEIUHEHUU

KomuuectBo BemectBa. Monbs. Monsipaas macca. Momsipabiii 00bEM ra3oB.

Bzaumocss3b KOJIMYCCTBA, MACChI U YN CJIa CTPYKTYPHbBIX CAWHUI] BEIICCTBA

dusnyeckrue W XHUMHUYECKHE SBICHUI. XHMHYECKas p€akuuga u eé IIPU3HAKH.

3aKOH COXpaHEHMsI MAacChl BEILIECTB. XMMUUECKUE YPaBHEHUS

HepI/IO,[[I/IqCCKI/Iﬁ 3aKOH U HCpI/IO,Z[I/I‘-ICCKaH CUCTEMAa XHUMHUYCCKHUX 3JJICMCHTOB

J.1. MenneneeBa. CtpoeHre aTOMOB

[Iepunonnueckuit 3akoH. Ileprnoanueckas cucrema XuMudeckux anemenTos /.M.
Menpneneesa. Ilepuonsl n rpynnsl. OU3NUECKUl CMBIC TOPSAKOBOTO HOMEDA,
HOMEPOB IIEPUO/Ia U IPYIIIBI 3JIEMEHTA

Crpoenue aromoB. CoctaB aroMHbIX siaep. M3orombl. Onekrponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOUeK aToMoOB THepBbIX 20 XMMHUYECKHMX 3JIEMEHTOB

ITepuonnueckon cucremsl .M. Menaeneesa

3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB IMEPBBIX TPEX
MEepPUO/IOB, Kaylus, Kaubliug (paguyca aTOMOB, AJIEKTPOOTPHUILIATEIHHOCTH,
METAIIMYECKUX W HEMETANIMYECKHX CBOWCTB) M HMX COCAMHEHUH B
COOTBETCTBUM C TIOJIO)KEHUEM »HJeMeHTOoB B llepuomuueckoit cucreme u

CTPOCHHUECM UX aTOMOB

Crpoenue BelecTa



3.1

3.2

4.1

4.2

4.3

44

4.5

4.6

4.7

4.8

4.9
4.1

Xumudeckass CBsi3b. KoBajeHTHass (TOJMsSIpHAasT W HETOJISIpHAs)  CBA3b.
DNEeKTPOOTPULATENIBHOCTh ~ XUMUYECKMX  3JeMeHTOB.  MoHHas  cBs3b.

Merannuueckas cBSI3b

Tunbl  KpUCTAJUIMUECKMX PEIIETOK (aTOMHas, HWOHHAasA, MeTajuInyecKas),
3aBUCHMOCTb CBOWMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKH M BUIA

XUMHUYECKOU CBA3U

Baxuelimne mnpeacTaBuTENM HEOPraHMYECKUMX BelecTB. Hemeramnel U ux

COCOAMHECHUA. MeTannael 1 uxX COCOIUHECHUA

Knaccudukanmus u HOMEHKIATypa HEOPTaHHMYECKUX COCIUHEHUN: OKCHJIOB
(coneobpasyrorue: OCHOBHBIE, KHCIIOTHEIE, am¢oTepHbIC) u
HecosieoOpa3ylonue; OCHOBaHWN (IIETOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHCTIOT  (KUCIIOpOJACONEpKalie W  OeCKHCIOpOAHBIC, OJIHOOCHOBHBIE H
MHOTOOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

®u3nyeckue M XUMHUYECKHE CBOMCTBAa IMPOCTBIX BEIIECTB-HEMETAIIOB:
BOJIOPO/Ia, XJI0pa, KUCIOpO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS
dusznuecKkue W XUMHUYECKHE CBOMCTBA IPOCTBHIX BEIIECTB-METAJUIOB: JIMTHS,
HaTpUs, Kajausi, MarHusl U KaJibLUs, alFOMHHUS, Kelle3a. DJICKTPOXUMUYECKUI

P HAaIPSHKEHU METaJIOB

duznyeckue U XMMUYECKHE CBOMCTBA BOJOPOIHBIX COEIMHEHUN HEMETaJlIOB:
XJIOPOBOJIOPO/Ia, CEPOBOAOPOA, AMMHUAKA

Ou3nyecKkue U XUMHUYECKHE CBOWCTBA OKCHAOB HemeTamnoB: cepwl (IV, VI),
aszora(ll, IV, V), docdopa(lll, V), ymepona(ll, IV), kpemuusi(IV). Ilonyuenue
OKCHUJIOB HEMETAJJIOB

Xumudeckrue cBorcTBa okcumoB: MeTamuioB [A—IIIA rpynn, nunka, meau(Il) u

xeneza(ll, III). [Tomy4yeHnne OkCHI0B METAIIIIOB

XUMUYEeCKrEe CBOMCTBA OCHOBAHHMHA U aM(OTEPHBIX THAPOKCHIOB (HA TpHMEpE
THUAPOKCUIIOB ~ alllOMUHUS, Kene3a, UuHKa). [lomydeHwe ocHOBaHMH U
aM(pOTEPHBIX TUAPOKCUIIOB

OOme XUMHUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOAOPOIHOMN, CEPOBOJOPOIHOM,
CEpPHUCTOM, CEpHOU, a30THOH, (PochopHOU, KPEeMHUEBOU, YroiabHOH. OcoObIe
XMMHMUYECKHE CBOMCTBA KOHLIECHTPUPOBAHHOW CEpPHOM M a30THOM KHCIIOT.

[Tomyuyenue kucior
OO61ue xuMUYecKue cBoicTBa cpenHux coneil. [lomyuenue coneit

[Monyuenue, coOupaHue, pacro3HaBaHHE BOAOPOAA, KHUCIOPOIA, AMMHAKa,

YIJIEKUCIIOTO Tra3a B J1abopaTopuu
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5.5

6.1

6.2

6.3

6.4

[Tomyuyenne amMMuaka, cepHOM U a30THOM KUCIIOT B MPOMBIIIIEHHOCTH. O01mue

CITIOCOOBI MOJIYy4YCHHA MCTAJJIOB
I'enernueckas cBSI3b MCXKAY KJIaCCaMH HCOPTraHUYCCKUX COCOUHEHMI

XUMUYECKUE PEAKIIUN

Knaccudukanuss XUMUYECKHX PEeaKIMi M0 pa3IuYHbIM MPU3HAKAM: 110 YUCITY U
COCTaBy YYaCTBYIOUIMX B pEaKIMH BELIECTB, MO TemioBoMy 3¢dekrty, o

W3MEHEHHIO CTEIICHEH OKHMCICHUS XUMUYECKUX DJIEMEHTOB

TernoBoit 3¢ dexT XMMHUYECKO peakuy, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

U OHAOTCPMHYCCKUC pCaKIHH. TepMOXI/IMI/I‘-IeCKI/Ie YpaBHCHHUA

OKHCIUTEITBEHOBOCCTAHOBUTEIIHHEIC pcaknuunu. OKHCIUTEIH U BOCCTAHOBHUTCIIH.
Hpoueccm OKHUCJICHUA u BOCCTAHOBJICHU . :‘)J'IGKTpOHHHﬁ OaaHc

OKHUCIIUTEIIbHOBOCCTAaHOBUTEILHOM p€akunun

Teopus anexkTpoauTUYecKol nucconuanuu. KaTuoHbl, aHUOHBI. DJIEKTPOIUTHI U

HEBJICKTPOJINTHI. CuibHbIE U cl1a0bIe SJICKTPOJIUTHI. CreneHb Jucconruanmu

Peakiun monHoro obMeHa. YCIOBHS MPOTEKAHUS PEaKIMid MOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_[éHHBIe HOHHBIC YPAaBHCHUS peaKuHﬁ
XuMmus 1 OKpYyKaromasa cpeaa

BemecrBa u marepuasnibl B TIOBCEIHEBHOW KU3HU YeJIOBeKa. be3omacHoe
WCIOJNIb30BaHNE BEUIECTB M XMMHUYECKHX pPEaKUUid B J1abopaTtopuu U OBITY.

HepBaﬂ IIoOMOIIb IMPU XUMHUYECKUX 0XKOI'aX U OTPABJICHUAX

XUMUYECKOe 3arpsi3HEHUE  OKpysKarolled cpefbl (KUCIOTHBIE — JIOXK[H,
3arps3HEHUE TI0YBbI, BO3/1yXa M BOJOEMOB), CHOCOOBI €ro IMperoTBpALCHHS
[IpenensHass pomyctumas konueHtpanus emectB (IIJIK). Ponp xumum B
pelIeHNH DSKOJIOTHUECKUX TmpolneM. VYcuieHue MapHUKOBOro 3¢¢exra,

pa3pylieHrue 030HOBOTO CIIOs

[Mpumenenne cepsl, a3ora, (hocdopa, yriepoma, KpeMHUS U UX COCAMHCHHUN B
ObITY, MEOUIIMHE, MPOMBIIUICHHOCTH M CeJIbCKOM Xo3siiicTBe. [IpumMeneHue
METalIOB U CIUIaBOB (CTajlb, YyTyH, IOPAJIOMMHUNA, OpoH3a) B OBITY U
MPOMBIIIJIEHHOCTH UX coequHeHui. [loHaTHe 0 KOppO3UH METaIOB, OCHOBHBIE
CHOCOOBI 3aLUTHI UX OT KOPPO3UH

[IpupoaHble HCTOYHUKU YTIEBOJAOPOAOB (Yroyib, HPUPOAHBIA Tra3, HEQPTH),

MPOYKTHI UX TIepepaboTKH (OCH3UH), KX POJIb B OBITY M MPOMBIIIJIEHHOCTH



6.5

7.1
7.2
7.3

HepBOHa‘IaHLHble IOHATHS 00 OpTraHUYCCKUX BCHICCTBAX KaK O COCAMHCHUAX

yriepoaa (MeTaH, 9TaH, 3TWIICH, AalCTUJICH, 3TAHOJI, MIHULICPHH, YKCYCHasA

kucnora). [loHsATHE O OMOJIOrMYECKH BaKHBIX BEIECTBAX:

YIJIEBOJAX — M UX POJIU B KU3HU YEIIOBEKA
PacuéTer:

1o ¢hopMysiaM XUMHUYECKUX COSTUHEHUI

Macchl (MacCoBOM) JOJU PACTBOPEHHOTO BEIIECTBA B PACTBOPE

110 XUMHWYCCKHUM YPABHCHUAM

xKupax, Oenkax,



YYEBHO-METOAUWYECKOE OBECIEYEHUE OBPA3OBATEJILHOT'O
MPOLIECCA
OBSIBATEJBHBIE VUEBHBIE MATEPUAJIBI JUISI VYYUEHUKA

» Xumus: 8- ki1acc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3/laHue, nepepadoTaHHOE
["a6puensu O.C., OctpoymoB N.I'., CnankoB C.A. AkiimoHepHoe 00IIeCTBO
«M3narenberBo «IIpocBemenuey

» Xumust: 9-if kiacc: 6a30BBIN YPOBEHb: YUEOHUK; 5-€ U3aHue, epepadoTaHHOe
INa6puensu O.C., OctpoymoB WN.I'., CnaakoB C.A. AKImoHEepHOE 00IIECTBO

«M3narenbcTBO «IIpocBemenue»

METOIUYECKHUE MATEPHUAJIbBI J1JId YYUTEJIA
MeTtoauueckoe nocobue k yueonukam ['adbpuensina O.C., Octpoymos W.T,

CnankoBa C.A. x yueOHukam 8-9 knaccoB (0a30BBIH YPOBEHB), U3aTEIHCTBO

«IIpocBenienue»

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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