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1. KoM1jieKkc 0CHOBHBIX XapaKTEPUCTHK JONOJIHUTEJIbHOM
o0meo0pa3oBarTe/IbHOM 001Iepa3BUBAKOLIECH TPOrPAMMBbI

1.1. IlosicHUTEBLHAA 3aMUCKA

JlomonauTenbHast oOmeoOpazoBaTenbHas 00IIepa3BUBAlOas MporpaMma
TBOPYECKOTO OOBENMHEHUS «XUMHUS U JKcepuMeHThD» (manee — IIporpamma)
pazpaboTraHa Juisl  JI€TCKOr0  Oo0beauHeHus MyYHHIMOAIBHOIO  Ka3eHHOTO
YUPEXKACHUS JIONOJHUTEIBHOrO 00pa3oBaHus «JloMa JE€TCKOro TBOpPYECTBA
MYHHUIIMIATBHOTO 00pa3oBanus «MenekecCKuil pailon» YIbSHOBCKOM 00acTy.

IIpu pazpadotke [IporpamMmMbl UCHIOIB30BAICSA JTUYHBIA OMBIT MPAKTUYECKOM
NEeSATENbHOCTH Menarora JIOMOJHUTEIBbHOTO OOpa3OBaHUs, M  yYHUTHIBAJIUCH
MarepuaIbHO-TeXHUYECKHE BO3MOXXHOCTH MKOVY «Cpennss mkona c. PszanoBoy,
Ha 0a3e KOTOpOro paboTaeT TBOPUYECKOE 0ObEIUHEHUE.

XUMHSI  U3y4YaeT XUMHUYecKHe (OpMBbI  OpraHu3alMy  MaTrepuu |
COOTBETCTBYIOILIME UM Hanbosee 001IHUe 3aKOHbBI MPUPOJIbI. XUMHUS MPUHAIICKHUT K
YUCJIy TOYHBIX HAyK W BBIPAXAET CBOM MOHATHUS U 3aKOHBI HA XUMUYECKOM SI3bIKE.
C xuMuel TEeCHO CBsI3aHbl JPyrH€ €CTECTBEHHble Hayku ((usuka, reojorus,
Ouosorus M 1p.), TaK KaK B HUX IIMPOKO HCIOJB3YIOTCS XUMHUYECKUE TOHSATHS,
3aKOHBI, 1 METOJIbI UCCIIEAOBAHUS IPUPOIHBIX SIBJICHUM.

XvUMHSI — HayKa SKCIEpUMEHTAJIbHAs. OKCIIEPUMEHT, T.€. HAOIIOIEHHE
UCCJIElyEMOTO SIBJICHHSI B TOYHO KOHTPOJMPYEMBIX YCIOBHSX, BISETCA OJHUM M3
OCHOBHBIX METOJOB B XHMHH. XHMHYECKHE TEOPUH TMPEACTABISIIOT CO00M
COBOKYIHOCTb OCHOBHBIX HJI€H, 0000MIAIOIIMX ONBITHBIE TAHHBIE U OTPAXKAIOUIUX
OOBEKTUBHBIE 3aKOHOMEPHOCTH MPUPOAbL. XHUMHUS Ja€T OOBACHEHUE LEJIOH
001acTH SIBICHUM PUPOBI C EAMHOU TOYKH 3PEHHUS.

JononuutenbHast oOieoOpazoBarTenbHas 001Iepa3BUBalolas MporpaMmma
«XUMHS ¥ SKCTIEPUMEHTBD» UMEET eCMeCcmeeHHOHAYYHYI0 HANRPABI1EeHHOCHLb.

AKTYaJIbHOCTh NMPOrPaMMbl 3aKJIIOYEHA B TOM, YTO B HEW COYETAIOTCS
OCHOBHBIE TEOPETUYECKHE TIOJIOKEHHUSI M PEIICHUE 3a]a4 Pa3JIMYHbIX THUIIOB,
3aKpervIsieMble MPAKTHYECKON pabOTOM B BHJC TECTOBBIX 3aJaHUH IS KOHTPOJIS
Pa3HBIX YPOBHEH CIIO)KHOCTH, TPOBEICHNS HAYYHO-IIPAKTHYECKUX CEMUHAPOB.

[Iporpamma MOCTpO€Ha € YYETOM €CTECTBEHHOHAyYHOM CIEHHAIU3ALHNU
IIKOJIBHUKOB. 3aHSATUS B TBOPYECKOM OOBEAMHEHUM TECHO CBSI3aHBl C
00111e00pa30BaTeIbHBIM KypCOM U CIOCOOCTBYIOT PACHIMPEHUIO M YIITyOJICHHUIO
3HAaHMM, MOJy4aeMbIX HAa YpPOKAX XHMHH, Pa3BUBAIOT M YKPEIUISIOT HAaBBIKU
AKCIIEPUMEHTUPOBAHMS B MPEAMETHOM IMpoduiie «XUMHUS U HKCIEPUMEHTHDY,
KOTOPBIA M3y4aeT OCHOBBI, METOABl U MPHUEMbl 3aKOHOB NPHUPOIbI KaK HAYKH, a
Takke OOBEKThl OKpyXaromeid mnpuponasl. OcBauMBalOTCI MaTeMaTHYEeCKUE U
XUMHAYECKAE METOABl WCCIENOBAHUM, a TaKXKe IPUEMBl MaTEMaTUYECKOU
CTaTUCTHKHU, TMpeaycMaTpuBaeT yoIyOJieHWe 3HaHuW B O0JNacTU  XHUMMS,
YCOBEPIIEHCTBOBAHUE METO/IOB MCCJEIOBAHUM, BBIMOJHEHHE CAMOCTOATEIbHBIX



HAY4YHO-UCCJIEOBATEIbCKUX palbOT, CTATUCTHYECKYI0 O0OpabOTKy ¢ aHaIu3
MOJIYYEHHBIX pe3yIbTaToB, 0(hOpMIICHUE PE3YJBTATOB B BUJIE TE3UCOB.

HoBu3zHoii  gaHHOWI  00pa3oBaTe/ilbHOM  NPOrpamMMbl  SIBIISIETCS
HalpaBJIEHHOCTh Ha (GOpPMHUPOBaHUE YYEOHO-UCCIICTOBATEILCKUX HABBIKOB,
Pa3IUYHBIX CIOCOOOB MEATENbHOCTU ydalluxcs mpu (HOpMHpPOBAHWUU 0Oasbl s
NPOJOJKEHUS u3ydeHuss XxuMuu. Coaep:kaHue JaHHOW MPOTrpaMMbl ONIPENEIICHO B
COOTBETCTBHH C MPUHIIMIIAMH MIPEEMCTBEHHOCTH U JOCTYITHOCTH B OOYYEHHH, TaK
KaK YUYWTHIBAET MOATOTOBKY, MO XUMHUH. [Iporpamma Hepa3pbIBHO CBs3aHA C
U3y4YCHHEM OOIlecTBa W YEJIOBEKa B HEM C TOYKH 3PEHHSI €ro JeATeIbHOCTH.
VYuyammecs  coBepmar  mpoOy  CASAYIOIIUX  JICHMCTBHMA:  MCCJICIOBAaHUE,
MPOCKTHUPOBAHME,  aHAJIUTHYECKOoe  odopmiieHHe  O0Opas3loB  YCIEUTHOTO
AKCIIEPUMEHTAIILHOTO JICUCTBUSL U OPTraHU3alUsl B3aUMOJACHCTBUS C pPEallbHbIMU
XUMUYECKUMHU oOBbekTamMu. B Xxome oOydeHuss ywanuics CMOXKET MNpUoOpecTH
OMBIT MPUMEHEHUS TOJYYEHHBIX 3HAHUI B TBOPYECKOM OOBEIUHEHUU «XUMHS U
AKCIIEPUMEHTHI» MPHU PEIICHUH 3a/1a4.

Ileqarornuyeckasi nejaecooOpasHoOCTh

[IpoekTHast KyJabTypa W COIMAJbHBIE MPAKTHUKU PacCMaTPUBAIOTCS aBTOPOM
KaK OJIMH W3 OCHOBHBIX MHCTPYMEHTOB COBEpIIEHUS NPOOBI COOCTBEHHOM
NESTENHLHOCTH B KOHKPETHBIX YCIOBHSX, Kak (hOpMa MPAKTUYECKOTO 00pa30BaHUSI.
[Iporiecc oOydeHHs OPUEHTHPYETCS HE CTOJBKO Ha IMepefadyy CyMMbl 3HAHUH,
CKOJBKO Ha pa3BUTHE yMEHUW mpuoOpeTarh 3TH 3HaHuA. Ha kaxmom ypoke
OpraHHU30BBIBACTCS AKTUBHAs [I03HABATEIbHAsl JCSATEIBHOCTb YYAIIUXCA C
MOCTAaHOBKOM JTOCTATOYHO TPYAHBIX MPOOIEM.

[Iporpamma cocTaBiieHa ¢ Y4E€TOM BO3PACTHBIX OCOOCHHOCTEH y4aluxcs u
HampaBlieHa Ha (popMupoBaHue y peOeHKa UCCIEA0BATEIHCKON MTO3UIIMHA HE TOIHKO
MIPU PEIICHUU KOHKPETHBIX YUYE€OHBIX MPOOJIEM, HO U B )KU3HEHHBIX CUTYAITUSX.

Azpecart nmporpamMmsl: ety B Bo3pacte 14-17 net: 1 rog oOyuenus — 14-16
aer; 2 rox oOywenuss — 15-17 ner. Drto - yuammeca 9 - 11 kiaccoB
oO1ieo0pa3zoBarenbHbIX  Opranuzamnuii. IIporpamMma cocraBjieHa C  y4eTOM
BO3PACTHBIX OCOOEHHOCTEM »HTuxX ydyammxca. OHU uMET chHOPMUPOBAHHBIM
YpOBEHb UHTEPECOB U MOTHUBAIIMU K JaHHOU MPEAMETHONU 00JIacTH.

Cpoku peanusanuu nporpammbl: [Iporpamma paccuntana Ha JaBa roja
oOydeHusi. OCHOBHOHM y4yeOHBIN IUIaH COCTaBJIeH Ha 288 4YacoB: Ka)KIbI ToOJ
oOyuenus — 144 qaca.

Pexxnm 3aHsTHII TBOPUYECKOT0 00beMuHeHUs : 4 yaca B Heaeno (2 pasa 1o
2 d4aca). YueOnblii yac coorBeTcTByeT 45 muHyTam. CornacHo TpeOOBaHUAM
CanlluH, o6s3areneH nepepblB Ha 15 MUHYT MOCJE OKOHYAHUS Ka)XJOro yaca
3aHATHUH.

KonuyecTBo yuamuxcs B rpynmnax: 1 rog ooyuenust — 13-15 denosek; 2 ron
oOyuenus — 11-13 wyenoek. OtTOOp geTell g 3aHATUA B TBOPYECKOM
00BEIMHEHUH HE TIPOU3BOIUTCS.

O0mas xapakTepucTHKAa 00pa30BaTeJIbHOIO NMpoLecca.

[IporpamMont  mpeayCMOTpPEHbI  caeaywoumme (GopmMbl  OpraHu3auuu
NAeSITeJIbHOCTH YUAIIUXCS: UHOUBUOYATIbHbIE, 2PYNNOGble, (DPOHMATIbHYLE.
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OcHOBHBIMH MeTOAAMHM O00y4YeHHMsl, B OCHOBE KOTOPBIX JIEKUT CHOCOO
OpraHHU3alUN 3aHATHI SBISAIOTCS:

- cnosechvle (NEKIuU, 0ecepl, MOSCHEHUS);

- Hazns0Hble (IeMOHCTpALUs WILTIOCTPALIMM, TPe3eHTallHi);

- npakmuyeckue (penieHue 3aaay);

MeTogaMu, B OCHOBE KOTOPBIX JICKUT YPOBEHb JEITEIBHOCTH JETEW,
SBJISIFOTCSL: 00BSICHUTENHHO - WJUTIOCTPATUBHBIE, peNpONYyKTUBHBIE,
YaCTUYHO-TIOMCKOBBIE, UCCIIEIOBATEIbCKUE.

MeTtonosIornueckom OCHOBOM IPOrpaMMbl SIBISIETCS IMPOCKTUPOBAHUE U
aHAJUTHKA, OpraHu3anus pedaeKcuu COOCTBEHHON JESTEIHbHOCTH YUaIIUXCSl.

Tunbl 3aHATHI, KOTOphle MOTYT OBITh UCHOJB30BaHBI B MPOIECCE
peann3anny NporpaMmmsl:

- U3yYEHHUSI U OCBOCHUS HOBBIX 3HAHWW, YMEHU U HABBIKOB;

- 3aKPEIJICHHS U COBEPIICHCTBOBAHUS 3HAHU, YMEHUN U HABBIKOB;

- KOHTPOJISA U KOPPEKIIMH 3HAHUM, YMEHUN U HABBIKOB;

- KOMOMHUPOBAHHBIE U T.]I.

®opMbl NMPOBEIEHUS 3aHATHH B TBOPUECKOM OOBEIMHEHUU «XUMHS U
AKCIIEPUMEHTBD»: JeKlus, Oecena, BUKTOPHHA, BBICTABKA, IUCHYT, JHUCKYCCHUS,
3aHATHE - UTPaA, KOHKYPC, KOHCYJbTAllUs, KPYIJIbIA CTOJI, JaOOpaTopHOW 3aHsITHE,
HaAOJI0ZICHUE, OTKPBHITOE 3aHSITHE, MPAKTUYECKOE 3aHATHE, TPE3CHTALIMS, U JIP.
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1.2. leab 1 3a5a4M NPOrpamMmbI

Hear mnporpamMmbl  3akiouaercss B (QOPMUPOBAHHUU  KITFOUEBBIX
KOMIIETEHTHOCTEH II03HABATCIIbHOM aAKTHMBHOCTH YYaIllUXCS Ha 3aHATHSIX B
TBOPYECKOM OOBCIMHEHUU «XUMHS M SKCIEPUMEHTBD» M OpPHEHTHUPOBaHA Ha
peanu3aiuio  JeATeIbHOIrO0 IoAXoJa K Mmpoleccy OoOydeHHus, NpUMEHEHHUE
MOJIYYEHHBIX 3HAHUW Ha MPAKTHUKE, Pa3BUTHE Y HUX CUCTEMbl HAyYHBIX 3HAHUMH,
B3IVISIZIOB M YOEXKIEHUA, TPOEKTHOTO MBIIIICHUS.

OcHoOBHBIE 3aga9u COCTOSIT B dbopMUpOBaHUHN  CIEAYIOIINX
KOMIIETEHTHOCTEMH:

- MMO3HABATEJIHLHOM: ITO3BOJIAIOIIEN: O3HAKOMHUTECA C OCHOBAMH 3HAHUMI

o o0IIei, HEOPraHMYECKON, CIIOCOOCTBOBAHME WHTETPAlMM 3HAHUN YYaIIuXcs,
MOJTyYCHHBIX TPU W3YYECHUU MaTeMaTuku, QU3UKA W OWOJIOTHMH TPU PEIICHUH
pacyeTHBIX 33Ja4 10 XUMUU;

- MIPAKTUYECKOM: (hOPMUPYIOIICH HABBIKU: PEUICHUS PACUETHBIX 3ajad

MOBBIIIICHHOM CJI0XKHOCTH, COBCPIHICHCTBOBAHUA 3HAHMU O THIIaX PaCUYCTHBIX 3aaa4
U aJITOpUTMAX HUX PCHICHUA, U3YUCHUA PA3JIMYHBIX MCTOAOB H IIPUCMOB PCIICHUA
3a1a4, IIOCTAHOBKC SKCIICPUMCHTA,

- TBOPYECKOM:  yIOBIETBOPSIONMIEH  MOTPEOHOCTH  JUYHOCTH B

TBOpYECKON camopeanu3auuu; (OpMHUpYIOLIEH M pa3BUBAIOIICH TBOpUECKUE
CIIOCOOHOCTH B MPOIIECCE HAYYHO-UCCIEI0BATEIbCKON ACSTENbHOCTH;

- COLIMAJIbHON: (POPMUpPYIOIIEH HHTEpEC K H3YUYEHHUIO OKpY’Karollen

Cpellbl; BOCIIMTHIBAIOIIEH OEpEexKHOE OTHOLIEHUE K KUBOM MPUPOJE; PA3BUBAIOIICH
T'YMAaHHO-3THYE€CKHE HOPMBI IOBEACHUS.



1.3. Coaep:xanue nporpaMmabl

YueOnblii mu1an 1 rona o0y4yeHnus

e KosmmuecTBo y4eOHbIX DopMbI
- Ha3zBanue pasnesna, TeMbl 4acoB KOHTPOJISA
Bcero | Teopusi | IlpakTuka
1-2 1.BBenenue 4 2 2 Omnpoc,
TECTUPOBAHUE
3-30 2. OcHOBBI HeOpranm4yeckoii | 56 22 34
xumuu, VI-VII rpynnsi
3J1eMEeHTOB
3-6 2.1 Teopus. Bonopon, 4 2 2 Ompoc
bu3nYecKre U XUMUYECKUE
CBOMCTBA, INOJTYYECHHE U
MIPUMEHEHHUE.
[IpakTuka. Pemenue 4 2 2 [TuceMEeHHBIN
pacUYETHBIX 3a7a4 Ha OTBET
omnpezenenue Gopmybl
BEILIECTBA
7-11 2.2 Teopus. Kucnopon, 4 2 2 Ompoc
buznuecKue 1 XUMHIECKUE
CBOMCTBA, ITOJIYYECHHE U
IIPUMEHCHHUE.
[Ipaktuka. Pemenne 6 2 4 [TucemenHbIA
CJIOXHBIX paCYETHBIX 3a71a4 C OTBET
UCIIOJIb30BAHUEM TTOHSATHUS
KOJINYECTBO BEHIECTBA
12-19 [ 2.3 Teopus. ['anorens, 10 4 6 Ompoc
rajoreHONPOU3BOAHBIE.
[IpakTtuka. Pemenue 6 2 4 [IncpMeHHBIN
CJIOXHBIX PACYETHBIX 3aja4 OTBET
«Bpraucienue no
XUMUYECKUM YPABHEHUSIM))
20-25 | 2.4 Teopus. Cepa, 6 2 4 TectupoBanue
buznyueckue 1 XUMHYECKUE
CBOMCTBA, MOJTYYEHHE U
IPUMEHEHHE.
[Ipaktuka. Pemenne 6 2 4 [TucbmMeHHbIN
pacUYETHBIX 3a7a4 Ha IPUMECH onpoc
26-30 | 2.5 Teopus. CepHast KHCIIOTA, 4 2 2 Ompoc
OKCHJIbI CEPBI.




IIpakrtuka. Pemenue
pacyYeTHBIX 3a4a4, €CIU OJHO
U3 BEUIECTB JIaHO B U30bITKE

IInceMeHHBIN
OTBET

31-49

3. OCHOBBI HEOPTraHUYECKOI
xumuu, IV-V rpynnsi
3J1eMEHTOB

38

14

24

31-36

3.1 Teopus. A30T, OKkCHIBI
a30Ta, a30THas KUCJIOTA,
aMMHMAK.

Onpoc

IIpakrtuka. Pemenue
pacyeTHBIX 3a7a4 Ha BBIXOJ
IIPOAYKTA OT TEOPETUUECKHU
BO3MOKHOTO

IInceMeHHBIN
OTBET

37-42

3.2 Teopus. docdop, okcuabt

docdopa, pochopnas
KHCJIOTA.

Kparkue
COOOIICHUS

IIpakTuka. Pemenne
pacUETHBIX 3a1a4
«Bpruncnenue no
TEPMOXUMHUYECKUM
pacyeTamy

[ luceMeHHbIA
OTBET

42-49

3.3 Teopus. Yriepos, oKkCHU bl
yIepoza, yrojibHasi KUCIIOTa.
KpemHuuii, okcuibl KpeMHUS,
KpPEMHUEBASI KUCIIOTA.

Ornpoc

IIpakTuka. Pemenne
KOMOWHHUPOBAHHBIX
pacyeTHbIX 3a7a4 10 TeEME
HEMETAJLIIbI

I luceMeHHbIA
OTBET

50-60

4. OCHOBBI HEOPraHNYECKOM
xumuu, I-I1 rpynnbi
3J1eMEHTOB

20

10

10

50-54

4.1 Teopus. lllenounsie
METaJIBL.

IIpaktuka. CBoiicTBa
MetaiutoB. Pynel. [lonyuenne
METaJIJIOB.

Pedepar

IIpakrtuka. Pemenue
KOMOMHHPOBaHHBIX
OKCIEpUMEHTAIBHO-PACYETH
BIX 3a/1a4.

IInceMeHHBIN
OTBET
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55-59

4.2 Teopus.
IllenoyHO3eMETBHBIC
METaJLJIbI.
XUMHUYECKHUE CBOMCTBA
MeTalioB. CIijiaBhl.
NuTepmeramummueckue
COCTMHCHMSI.

Omnpoc

[IpakTtuka. Pemenue
KOMOWHHUPOBaHHBIX
pacyeTHBIX 3a7a4 10 TEME
MeTaJUIbl

[luceMeHHbBIH
OTBET

60-71

5. OcHOBBI HEOPpraHUYeCKO
XMMHH, AJTIOMUHUIA U IUHK

24

12

12

60-62

4.1 Teopus. AltOMUHHIA,
busznuecKkue 1 XUMHIECKUE
CBOWCTBA, MOJy4YEHUE U
npuMmeHenue. JXKeneso,
buznuecKrue 1 XUMHIECKUE
CBOMCTBA, ITOJYYECHHE U
npuMeHeHue. P
CTaHJIapTHBIX IEKTPOIHBIX
MIOTEHIIMAJIOB

Omnpoc,
pedepar

63-71

4.2 Teopus. [uHK,
busznueckue 1 XUMHUECKUE
CBOICTBA, MOJTy4YEHUE U
IPUMEHEHHE.

Onpoc

[IpakTtuka. Pemenue
KOMOWHHUPOBaHHBIX
pacUeTHBIX 3a4a4

[luceMeHHbBI
OTBET

[Ipaktuka. CxopocThb
XUMHUYECKUX PEAKLUN,
XUMHUYECKOE PABHOBECHE.

[InceMeHHBIN
OTBET

[Ipaktuka. Pemenne
pacyeTHBIX 3a7a4 Ha
CKOPOCTh XUMHUYECKOU
pEaAKLNU

[InceMeHHEbIHI
OTBET

72

6. UTorosoe 3ausaTue

Kommoksuym,
NUChMEHHBIHN
OTBET

UTOT'O

144

1. BBenenue, noBropenue (4 yaca)

COAEPKXAHUE ITPOI'PAMMBI
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Teopusi: BBognoe 3ansitue. Benenue B o0pasoBarenpHyto nporpammy. Llenas
u 3agayn Ha roxa. llpaBuna TtexHuku Oe3omacHocTu. IIpaBuna BHYTpPEHHETO
pacniopsinka. Opranuzanus 3ausatuil. ConepxaHnue pabouero Mecra.
IIpakTuka: pabora ¢ XUMUYECKOM MOCYI0#, TOBTOPEHHE OCHOBHBIX
XUMHUYECKUX 3aKOHOB, pelICHUE 3a/1a4.

2. DJieMeHTapHbIe OCHOBBI HEOPraHU4eCcKoil xumMuu (56 yacos)

2.1 Teoperuueckass 4yactb. Bonoposa, ¢usnueckne U XUMHUYECKUE CBOMCTBA,
MOJIyYEHUE U PUMEHEHUE.

IIpakTnyeckass 4acrb. Bopopon. Bopa. Pemenue pacueTHhIX 3aja4 Ha
ompezenenne GopmMyibl BEECTBA.

2.2 Teopernueckass yactb. Kuciaopos, ¢usuueckue u XUMUYECKHUE CBOICTBA,
MOJYy4YEHUE U IPUMEHECHUE.

IIpakTuyeckas yacthb. [loarpynma kuciopoga. PenieHne CIOXKHBIX pacue€THBIX
3a71a4 ¢ UCTIIOJIb30BAHUEM MOHATHS KOJIMYECTBO BEUIECTBA.

2.3 Teopernuyeckas 4acThb. [ aJOreHbl, raJOTEHONPOU3BOAHBIE.

IpakTnyeckass 4acrb. [anoreHsl. PemieHne CHOXKHBIX pPACUYETHBIX 3a1a4
«Bpruucnenue no XuMU4eCKUM ypPaBHEHHUSIM.

2.4 Teopermueckass yactb. Cepa, (u3MUecKMe W XUMHUYECKHE CBOWCTBA,
NOJIyYEHUE U IPUMEHEHUE.

IIpakTuyeckas yactb. Jlaboparopnas padora Ne 1. T'uaponus coneit. Pemenue
pacUYEeTHBIX 3a7a4 Ha IPUMECH.

2.5 Teopernueckas yactb. CepHasi KUCIIOTA, OKCUJbI CEPBHI.

IIpakTuueckas yactb. Jlabopatopnas pabora Ne 2. KomriekcHbie
COCIMHECHMUS.

Pelienne pacueTHbIX 3aj1a4, €CJIM OIHO U3 BEUIECTB AaHO B U30BITKE

3. OcHOBBI HeoOpranu4eckoit xumuu, IV-V rpynmnsi 3j1ieMeHTOB.

(38 uacos)

3.1 Teopernueckast 4acTb. A30T, OKCUJbI A30Ta, A30THASI KUCJIOTA, aMMHAK.

IIpakTnyeckas yacrb. [loarpynna azora. Pemenne pacueTHbIX 3a/1a4 HAa BBIXOJ
IPOAYKTA OT TEOPETUYECKHA BO3ZMOXKHOTO.

3.2 Teopernueckas yactb. Docdop, oxcuanl pochopa, pochopHas kuciora.

IIpakTuyeckas yactb. JlaboparopHas padora Ne 3. [IpuroroBieHue pacTBopa
3aJlaHHOM KOHLIeHTpauuu. OnpeneneHne KOHIEHTPAU PacTBOPa TUTPOBAHUEM.

Pemenne pacueTHbIX 3a1a4 « BeIuncieHNne 0 TEPMOXUMHUYECKUM pacueTamy.

3.3 Teopernuyeckasi 4acTb. YIIEPOI, OKCHIBI YINIEPOAA, YrojbHas KHUCIOTA.
Kpemnuii, okcuapl KpeMHMs, KpEMHHUEBAsI KUCIIOTA.

IIpakTnueckas 4yacrtb. [loarpynma ymepoga. Pemenue KOMOMHUPOBaHHBIX
pPacCUYETHBIX 3a7a4 [0 TEME HEMETAJIbI

4. OcHoBbI Heopranuveckoit xumuu, I-1I1 rpynnsl 3j1emenToB. — 20 yacoB
4.1 Teopernueckasi yacthb. [lleouHble METAIIIBIL.
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IIpaktnueckass wyactb. CBoucTBa MeTaiioB. Pynbl. llomydenne wmeraiuios.
Pemenne KOMOMHUPOBAHHBIX, 3CTIEPUMEHTAIIBHO — PACUETHBIX 3a/1a4.

4.2 Teopernueckas 4yacthb. ll{e10uHO3EMENBHBIE METAILIBI.

IIpakTnueckass 4Yacrb. XHMHYECKHE cCBoOWcTBa MeTauioB. CIUIaBbl.
HNHuTepMeTaminyeckue COeqUHEHNs. Perenne KOMOMHUPOBAHHBIX PACUETHBIX 3a/1ad
10 TEME METAJLIBI.

5. OCHOBBI HEOPraHM4YeCKO XUMUM, AJTIOMUHUI U IMHK (26 yacoB)

5.1 TeopeTrnueckasi 4acTb. AIOMUHNN, GU3NICCKUE W XUMUUCCKHUE CBOMCTBA,
morydyeHne u TpuMeHeHue. JKeneszo, ¢u3MYeckMe W XHMHYECCKHE CBOMCTBA,
MOJIyYEHUE U PUMEHEHUE.

[IpakTrueckas yactb. Psii cTaHAapTHBIX 3JIEKTPOJHBIX MOTEHIIUAIIOB.

5.2 Teoperuueckasi 4yactb. [{uHK, (Pu3znueckue M XUMUYECKUE CBOMCTBA,
MOJIyYEHUE U PUMEHEHUE.

IIpakTnueckass uyactb. PernieHne KOMOWHMpPOBAHHBIX pACUYETHBIX 3ajad,
CKOPOCTh XMMHUYECKHX pEaKIui, XUMHYECKOe paBHOBecHe. PellleHne pacdeTHBIX
3a/1a4 Ha CKOPOCTh XUMUYECKON peaKIIvu.

6. UTorosoe 3ansitue (2 yaca)
IIpakTHKAa: KOJUIOKBUYM MO T€MaM, U3YUEHHBIM 3a KypcC MPOTPaMMBbI, peIlieHHe
OCHOBHBIX BHJIOB pacU€THBIX 3a]1a4.
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YUYEBHBIN IIVIAH

2 roga o0yueHust

No Konn4yecTBo y4yeOHBIX Dopmbl
T Ha3zBanmue pa3zaeiia, TeMbl 9aC0B
Satm P Bceero | Teopus | [IpakTuka HOHTPO
1-2 1. BBenenue 4 2 2 Omnpoc,
TECTUPOBAHUE
3-6 2. CTpoeHHEe OPraHu4eCcKuX 8 6 2
COCAMHEHUM
3-4 2.1. [IpeameT opraHYECKOM 4 4 - Ompoc
XUMHUHU
5-6 2.2. CTpoeHMs1 OpraHuYeCKUX 4 2 2 [TuceMeHHBIH
COCJIMHCHUH OTBET
7- 24 3. Mup yrjieBoaopojoB 36 26 10
7-9 3.1. AnkaHbl 6 4 2 Omnpoc
[TucebmeHHbIM
OTBET
10-12 | 3.2. AnkeHbl 6 4 2 Onpoc
[TucbMeHHBIN
OTBET
13-15 | 3.3. AnkaaueHsl 6 4 2 Onpoc
16-18 | 3.4. AnkuHbl 6 4 2 Omnpoc
[TuceMeHHBIN
OTBET
19-20 | 3.5. IlmknoanakaHbI 4 4 - Omnpoc
21-23 [ 3.6. Apensl 6 4 2 Omnpoc
[TuceMeHHBIN
OTBET
24 3.7. Hedgp 2 2 - Pedepartsr
25-45 | 4. Kucaopojaconep:kamme 42 22 20
OpraHuyecKue coeIMHEeHUsI
25-27 |4.1. Ciouptsl 6 4 2 Ompoc
[TuceMeHHBIN
OTBET
28-29 | 4.2. MHOroaTOMHBIE CIIUPTHI 4 2 2 Omnpoc
[TucbMeHHBIN
OTBET
30-31 |4.3. ®eHon 4 2 2 Onpoc
32-33 4.4. Anpaeruabl 1 KETOHBI 4 2 2 Onpoc
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34-36 | 4.5. KapOoHOBBIE KUCIIOTHI 6 4 2 Omnpoc
[TuceMeHHBIN
OTBET
37-38 | 4.6. Cnoxubie 3pupsl 4 2 2 Ompoc
39-40 | 4.7. XKupsl 4 2 2 Ompoc
41-43 | 4.8. YrieBoabl 6 4 2 Ornpoc
44-45 | 4.9. Qucaxapuisl u 4 2 2 Omnpoc
TIOJIMCaXapy bl
46-53 | 5. Azorconep:kamme 16 6 10
OpraHn4yecKue coeuHeHus!
46-47 | 5.1. AMuHbI 4 2 2 Ompoc
[TucbmeHHbIN
OTBET
48-49 | 5.2. AMUHOKHCIIOTHI 4 2 2 [TucbmMeHHbIN
OTBET
50-51 | 5.3. benku. HyknenHoBbie 4 2 2 Omnpoc
KUCJIOTHI. [TucbMeHHBIN
OTBET
52 5.4. IlpakTuueckas padora 2 - 2 [TceMEHHBIN
Nel «Mnentuduxarus OTBET
OpPraHUYECKUX COCAUHEHUM.
Pewenue
AKCIIEPUMEHTAIBHBIX 33]1a49»
53 5.5. O60011eHKE U 2 - 2 TectupoBanue
CHUCTEMaTH3alus 3HAHUU 110
OpraHn4eCcKoi XMMHUH
54-70 | 6. Xumusi ¥ ’KM3Hb 26 20 6
54 6.1. YUenoBek B MUpE BEIIECTB 2 2 - Omnpoc
U XUMUYECKUX PEAKLIHMA
55 6.2. XuMUsl B IOBCEHEBHOM 2 2 - Onpoc
KU3ZHU
56 6.3. [IpoOnembl 6e30macCHOTO 2 2 - Pedeparsr
WCIIOIb30BAHUS BEIIECTB U
XUMHUYECKUX PEAKIU B
IMOBCEIHEBHOM KU3HU
57 6.4. XuMUsl ¥ 310POBBE. 2 2 - Omnpoc
BuramMunubl
58-59 | 6.5. CpencrBa rurueHsl u 4 2 2 Ompoc
KOCMETHKA
60 6.6. XuMHA U muIa 2 2 - Omnpoc
61 6.7. XuMHs Ha KyXHE 2 2 - Ompoc
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62-63 | 6.8. berToBas XuMusl. 4 2 2 Ompoc
Moromnire U YUuCTIue
CpencTBa
64 6.9. IlpakTuueckas padora 2 - 2 [T1ceMEeHHBIN
No2 BeiBeneHue nsteH OTBET
65-66 | 6.10. Xumuueckoe 4 4 - Pedepats

3arpsA3HEHHE OKpYKarolen
CpEebl U €70 MOCIEACTBUS

67-71 7. Pemenue 3amau 8 - 8
67-68 | 7.1. KomOuHUpOBaHHBIE 4 - 4 [TuchbmeHHbIN
3aJ1a4u OTBET
69-70 7.2. 3a1aun NOBBIILICHHON 4 - 4 [TnceMeHHBIN
TPYAHOCTH OTBET
71-72 | 8. UToroBoe 3aHsiTue. 4 - 4 Onpoc
3ammra OIpoeKTHBIX padoT
HUTOI'O 144

COAEPXAHUE ITPOI'PAMMBbI

1. BBenenue, noropenue (4 yaca)

Teopusi: BBogHoe 3ansitue. Beenenue B 00pa3oBatenbHyto nporpammy. Llenb
U 3amaun Ha roj. llpaBuna TexHuku Oe3omacHocTu. lIpaBuia BHYTpPEHHETO
pacrniopsinka. Opranuzainus 3auatuil. Coneprxanue pabouero Mecra.

IpakTuka: pabora ¢ XUMHUYECKOM TIOCYIOM, IOBTOPEHHE OCHOBHBIX
XUMHUYECKHX 3aKOHOB, PEIIICHUE 3a/1a4.

2. CTpoeHue opraHudeckux coefuHeHui (8 yacon)

2.1. IlpeaMeT OpraHuvecKoil XuMHu

Teopusi: Ilpenmer opranmyeckorl XuMuu. MeCTO M pOJb OPraHUYECKOU
XMMHUU B cHCTeMe Hayk o mnpupone. CrpoeHue aroma yriepona. BaneHTHbie
COCTOSIHMS aToMa yriepoaa. Teopust CTpO€HUs OPraHUYE€CKUX COEAUHECHUM.

2.2. CTpoeHusi OPraHU4eCKUX COCAUHECHUM

Teopusi: CTpoeHne OpraHM4ecKux coeauHeHUud. (OCHOBHBIE 3JIEMEHTHI
OpraHUYECKUX COEAMHEHUM, UX KJIACCOBAsl MPUHAJIE)KHOCTD, POJIb B IPUPO/IE.

IpakTnka: MoaenupoBaHue MOJIEKYJT BELLIECTB

3. Mup yriieBonoponos (36 yacos)

3.1. AuIkaHbI

Teopusi: CrpoeHue, HOMEHKJIATypa, MoiaydyeHue U (PU3MYECKHUE CBOICTBA
AJIKAHOB . XMMHUYECKHE CBOMCTBA aJIKAHOB.

IMpakTHka: mpoBeaeHUE TaOOPATOPHBIX OIBITOB.
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3.2. AJIKeHBI

Teopusi: Crpoenue, uzomMepusi, HOMEHKIATypa, (QU3NYECKHE CBOICTBa,
nojiyyeHrue. XMMUYECKUE CBOMCTBA AJIKEHOB

IIpakTuka: npoBeneHne 1a00PaTOPHBIX OIBITOB.

3.3. AukaueHbl

Teopusi: CrpoeHue MOJIEKYJd, H30MEpHUs, HOMEHKJATypa, XHUMHYECKHE
cBolicTBa akaaueHoB. Kayuyku. Pe3una.

IIpakTuka: mpoBeaeHUE TaOOPATOPHBIX OIBITOB.

3.4. AIKHHBI

Teopusi: Crpoenue, uzomMepusi, HOMEHKIATypa, (QU3UYECKHUE CBOICTBA,
MoJay4YeHre. XMMHUYECKHUE CBOMCTBA aJIKUHOB.

IIpakTuka: npoBeneHne 1a00PATOPHBIX OIBITOB.

3.5. llukaoankaHbl

Teopusi: CTpoeHHE U CBOMCTBA; U30MEPUS, HOMEHKJIIATypa.

IIpakTHka: mpoBeaeHUE TaOOPATOPHBIX OIBITOB.

3.6. Apensbl

Teopusi: Crpoenue monexysnabl 6eHzona. dusnyeckre CBONWCTBA, MOIyYCHHUE
apeHoB. XUMHUYECKHe CBOICTBa OeH3ona. [Ipumenenne 0eH301a U €ro TOMOJIOTOB.

IIpakTuka: npoBeneHne 1a00PaTOPHBIX OIBITOB.

3.7. Hedp1p

Teopusi: Hedtp u crnocoOsl €€ nepepaboTku. I'eHeTHueckass CBsSI3b MEXIY
KJlaccamu y/B.

4. Kucjopoaconep:kaime oprannieckue coeqnHenus (42 yaca)

4.1. CniupTtbi

Teopusi: CocraB, kinaccudukaius, HU30Mepusi, MOIyYCHUE, TPUMEHEHUE
NpEACIIbHBIX OJHOATOMHBIX CIHPTOB. XUMHUYECKHE CBOWMCTBA MPEAEIIbHBIX
CITUPTOB.

IIpakTuka: npoBeacHUE TaOOPATOPHBIX OIBITOB.

4.2. MHOroaToMHbI€ CIIMPTHI

Teopusi: Cocras, kinaccudukaius, U30Mepusi, HoJydeHue, IpUMEHEHUE.

IIpakTuka: npoBeneHne 1a00PaTOPHBIX OIBITOB.

4.3. ®eHo

Teopusi: Crpoenue, Qusnyeckre CBOWCTBA, TOJYYCHHE, XUMUUYECKHE
CBOMCTBA, IPUMEHEHUE.

IpakTuka: npoBeaeHUE J1aOOPATOPHBIX OIBITOB.

4.4. Anbaeruabl 1 KeTOHbI
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Teopusi: CTpoeHue, HOMEHKJIATypa, CHOCOOBI TOJydeHUs, (U3UYECKUEe M
XAMUYECKUE CBOMCTBA.

IIpakTuka: npoBeneHue 1a00PaTOPHBIX OIMBITOB.

4.5. Kap6oHoBbIe KHCJIOTHI

Teopusi: Ctpoenue, kinaccudukaius, HOMEHKIIATypa, pu3nyeckre CBONCTBA,
nojiydeHne. XHUMHUYECKHE CBOWCTBA KapOOHOBBIX KuCIOT. [IpeacraBurenu
KapOOHOBBIX KUCJIOT, UX TPUMEHEHHUE.

IIpakTuka: npoBeaeHUE T1aOOPATOPHBIX OIBITOB.

4.6. Cioxkubie dpupsbl

Teopusi: [lonyueHnue, cTpoeHre, HOMEHKIIATYpa, GU3NIECKUE U XUMUUECKUE
CBOMCTBA, IPUMEHEHUE

IIpakTuka: npoBeneHne 1a00PaTOPHBIX OIBITOB.

4.7. Kupbi

Teopusi: CoctaB u cTpoeHue Mosiekya. Pu3nueckre 1 XUMUYEeCKUE CBONCTBRA
xupoB. Mbuta u CMC.

IIpakTHka: mpoBeaeHUE TaOOPATOPHBIX OIBITOB.

4.8. YrieBoabt

Teopusi: CocraB u knaccudukanusa. [moko3a u Qpykrosa, ux CTpOEHUE,
Ouooru4yecKkas poib.

IIpakTuka: npoBeneHne 1a00PaTOPHBIX OIBITOB.

4.9. lucaxapubl ¥ NOJHCAXAPUIABI

Teopusi: CocraB u kinaccupuKays, HOMEHKIIATypa, OMOIOru4ecKas pojb

IIpakTHka: npoBeaeHUE TaOOPATOPHBIX OIBITOB.

5. A3zorconep:kamme oprannyeckue coexuHeHus (16 yacon)

5.1. AMuHBI

Teopusi:  Crpoenue, kinaccudukanus, HOMEHKIATypa, MOJIy4YeHUE,
dbu3nUecKre U XUMHUIECKHUE CBONCTBA. AHWIIHH.

IIpakTHka: npoBeaeHne 1a00PaTOPHBIX OMBITOB.

5.2. AMHUHOKHCJIOTBI

Teopusi: CocraB, cTpoeHNE MOJEKYJI, CBOMCTBA, HOMEHKJIATYpa, OJIyYEHHE.

IIpakTuka: npoBeneHue 1a00PaTOPHBIX OIMBITOB.

5.3. beaku. HykjienHoBbIe KHCJI0THI

Teopusi: CtpoeHue MoJeKys, CTPYKTypbl Oeika, MoixydeHue, (QyHKIIUH,
Oounonoruyeckas poib

IIpakTuka: npoBeaeHue 1a00PaTOPHBIX OIBITOB.

5.4. IlpakTnueckas padora Nel

IIpakTuka: BbIIONHEHUWE MpakTUyecko  paborel  «WaenTuduxamms
OpraHUYECKUX COEAUHEHN. Pelienre S3KkCriepuMeHTalbHBIX 3a7a49»
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5.5. O6001meHne U cucTeMaTU3alMs 3HAHUH 10 OPraHMYeCcKO XUMHUH

IpakTuka: OO0o0OIIEHME W CcUCTEMaTU3allus 3HAHUN [0 OpraHUYeCKOu
XUMHH. [eHeTudeckass CBSI3b MEXKAY OCHOBHBIMH KJIACCAMHU OPraHMYECKHUX
coeMHEeHUU. TecTupoBaHHUE.

6. Xumus u ku3Hb (26 yacos)

6.1. YesroBek B MUpe BelIeCTB U XUMHUYECKUX PeaKIui

Teopusi: MecTo u posib YeIOBEKAa B MUPE BEUIECTB U XUMUYECKUX PEAKIIUSX.
Buapl XuMHUeCKHX peakIui, TPOTEKAIOINUX B OPTAaHU3ME YEJIOBEKA.

6.2. Xumusi B NOBCEeTHEBHOM KU3HHU

Teopusi: XumMus 1 4eIOBEK, XUMUSI BOKPYT U BHYTPHU HAC, BIUSIHUE XUMUU Ha
yesioBeKka. MOXET JIM MTPOKUTH YEeJIOBEK 0€3 XUMUHU.

6.3. IIpoOsieMbl 0€30MACHOI0 MCNOJIb30BAHMSI BEIIECTB M XHMHYECKHX
peakuMii B MOBCEIHEBHOM KU3HU

Teopusi: OnacHa nu xumus U €€ cocrabiswoume. Kak ucCnonb30BaTh
XUMUYECKHE BEIECTRA.

6.4. Xumus u 310poBbe. BuramuHbI

Teopusi: BiusHue xumun Ha 300poBbe. XUMHUYECKUE IIPOLIECCHI.
bronornuecku akTUBHbBIE BEILIECTBA.

6.5. CpeacrBa rurmeHbl 1 KOCMETHKA

Teopusi: CocTaB TUTMEHMYECKHX CPEACTB M KOCMETUKHU. ChIpb€ s
MOJIYYEHHUS U CIOCOOBI OJIYYEHUS KOCMETHKH.

IIpakTuka: npoBeaeHUE J1a0OPATOPHBIX OIBITOB.

6.6. XuMus 1 muina

Teopusi: CoctaB npoykToB nutaHusi. KoHcepBaHTHI U KPACUTEIH.

6.7. Xumusi Ha KyxHe

Teopusi: Mcnonb30BaHME MOIOIIMX W YUCTSALIUMX CPEICTB Ha KyxHe. Kakue
Oe30ImacHbIe MOIOIITUE CPEJICTBA CYIIECTBYIOT.

6.8. bbiToBast xumusi. Mowolue u YnuCcTANIHE CPECTBA

Teopusi: CocraB, Moronue BemecTBa, TexHUKa Oe3omacHocTu. Kak, 6e3
Bpea AJisl 310POBbsI, UCIIOJIb30BaTh OBITOBYIO XUMUIO.

IIpakTHKa: NPUTOTOBICHHWE MOIOIIMX W YHUCTAIIUX CPEJCTB W3 MOAPYUYHBIX
MaTepuasoB

6.9. IlpakTuueckas padora Ne2

[IpakTrka: BRIMOTHEHUE MPAKTHUECKON pabOThl «BhIBEICHUE TISITEHY.

6.10. Xumnueckoe 3arpsi3HeHUE OKPY:KAOUIeH CpeAbl U ero NnocJaecCTBUs

Teopusi: Buabl XuMHUECKOro 3arpsi3HEHUs, MPUYMHBI W MOCIEICTBHUS.
CnocoObl TpeA0TBPAILICHHS 3arPS3HEHUS OKPYKAIOIIEeH CPEIbI.

7. Pemienue 3a1a4 (8 yacon)
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7.1. KoMOMHUpOBaHHBbIE 32124

IIpakTuka: IIpoBeneHue peakiuy CMECH [BYX BEIIECTB C PEAKTUBOM,
B3aUMOJICUCTBYIOIIIMM TOJIbKO C OJIHHMM KOMIIOHEHTOM cMecu. IIpoBeneHue
peaKlMu CMECH JABYX BEIIECTB C PEAKTHMBOM, B3aUMOJICHCTBYIOIIMM CO BCEMH
KOMITIOHEHTaMM cMecH. Perenue 3aiad Ha onpenesieHue cocrasa cmecei. [lonstue
O KAueCTBEHHOM M KOJMWYECTBEHHOM COCTaB€ BELIECTBA. BpluncieHue
MOJIEKYJISIPHOM MAacChl BEIIECTBA HA OCHOBE €ro IJIOTHOCTH MO BOAOPOAY U T.O. U
MAacCOBOM JOJIM 3JIEMEHTA.

7.2. 3a1auM NOBBILIEHHON TPYAHOCTH

IpakTuka: Onpenenenre GopMyIbl BelECTBA UCXOAS U3 KOJWYECTBEHHBIX
JAHHBIX TIPOAYKTOB peakiuu. OmnpeneneHue GopMyiibl OpraHUYeCKUX BEIIECTB Ha
OCHOBE 00111e#1 (hOPMYITBI TOMOJIOTHYECKOTO PsIa.

8. UtoroBoe 3ansitue (4 yaca)
IIpakTuka: 3amura NpoeKTHHIX PadoT.
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1.4. Ilnanupyembie pe3yabTarThl

IIpenMeTHBIE pe3yabTaThI:
Yuawuecs 6yoym 3snams u nonumamo

- XUMHUYECKYI0 CHUMBOJIMKY: 3HAaKHM XHMUYECKHX DIIEMEHTOB, ()OPMYIIBI

XUMHUUYCCKHX BCIICCTB U YPABHCHUA XUMHUUCCKHUX peaKHHﬁ;

- BaXXHEUIIIME XUMHYECKHUE TOHATHUSA. XUMHYCCKHUM JJICMCHT, aToM,

MOJICKYJIa;

- OTHOCHUTCIIBHBIC aTOMHAA W MOJICKYJISIpDHAsA MACChbl, HOH, XUMHWYCCKasi

CBsI3b, BEIIECTBO, KJacCU(UKAIMs BEIIECTB, MOJIb, MOJSIPHAs Macca, MOJISIPHBIN
o0beM, XUMHUYECKas peakius, KilacCu(pUKalUsg peakiuii, d3JIEKTPOIUT U
HEDJICKTPOJINT, IEKTPOIIUTAYECKAS] TUCCOIHAITNS, OKUCITUTENh U BOCCTAHOBUTEITb,
OKHCJICHUE ¥ BOCCTAHOBIICHUE;

- OCHOBHBIC 3aKOHBI XMMHUHU: COXPAaHCHHA MACChl BCHICCTB, IIOCTOAHCTBA

CcOoCTaBa,

- HCpHOIII/I‘IGCKI/Iﬁ 3aKOH.

Yuawuecs 6yoym ymemov u npumeHsams:

- CTaBUTH CIIOKHBIN, KOMIUIEKCHBIN 3KCIIEPUMEHT;
- pACUETHI C MPUMEHEHUEM 3aKOHA SKBUBAJICHTOB;
- pacu€Thl COCTaBa ra30BbIX CMECEN;

- OINPEIEIICHHE CAMOIIPOU3BOJIBHOCTH MPOTEKAHUS TPOLIECCOB, PACUETHI

PaBHOBCCHOI'O COCTaBa,

- COCTAaBJICHHC (i)OpMy.II, XUMHYECKHE CBOMCTBA KOOPpANHAIITMOHHBIX

COCIMHECHUM;

- pacnpeieseHue EeKTPOHHON MJIOTHOCTH B OPraHu3Max, MOJIEKyJlax;

JIMYHOCTHBbIE pe3yJjabTarhbl:

- YMCHUC CaMOCTOATCIIbBHO W MOTHMBHPOBAHHO OPraHHU30BbIBATH CBOXO

MIO3HABATEJIbHYIO JIEATEIBHOCTh (OT MOCTAHOBKH LEIU JI0 MOJYYEHUSI U OLICHKH
pe3ynbrara);

- OIICHMBAHUE U KOPPEKTHUPOBKA CBOErO TOBEACHUS B OKpYKAIOIIEH
cpene;

- PACKPLBITHC FYMaHHCTquCKOﬁ HaITpaBJICHHOCTH XUMHU, €c
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BO3pACTalOLIyl0 pOJib B pEUIEHUMU DIABHBIX MOpoOJIeM, CTOSIIHUX Tepes
YeJI0BEYECTBOM, U BKJIa/Ia B HAYYHYIO KAPTUHY MHPA;

- pPa3BUTHC JIMYHOCTHU O6y‘-IaIOH_[I/IXC$IZ HNX HHTCIUICKTYAJIbHOC U

HPABCTBEHHOE COBEPIICHCTBOBAHUE, (POPMUPOBAHHE Y HHUX TyMAHUCTHYECKUX
OTHOILIEHUN M 3KOJIOTMYECKHU 11eIeCO00Pa3HOro MOBeIeHUs B ObITY U B Mpoliecce
TPYAOBOU JIEITEIbHOCTH;

- BBIIIOJTHCHHUC B Hp&KTH‘-ICCKOﬁ ACATCIIBHOCTH H B HOBCCHHCBHOﬁ

YKU3HU DKOJIOTMUECKUX TpeOoBaHUI
MeTtanpeaMeTHbIe pPe3yJIbTAThI:

- BBIIIOJIHCHHC B HpaKTI/I‘-IeCKOf/Jl ACATCIIBHOCTH U B HOBC@HH@BHOﬁ

ZKHN3HH SKOJIOTHYCCKHX Tp€6OBaHHﬁ;

- YMCHHUE CO34aBaTb, IIPHUMCHATbL H HpCO6p330BBIBaTL 3HAKN H

CHUMBOJIbI, MOACIIN N CXCMBbI IJIs pCIICHUS y‘IG6HBIX H ITO3HAaBATCJIbHBIX 3a1a4,

- YMEHUE M3BJIEKAaTh HWH(MOpPMAIMI0 U3 PA3JIUYHBIX HCTOYHUKOB

(BKIOYas CcpeAcTBA MaccoBOM  WHGOPMAIMH, KOMIAKT-AUCKH  Y4eOHOTO
Ha3HaueHus, pecypchl MHTepHeTa), CBOOOAHO TMOJNB30BATHCA CIPABOUYHOM
JUTEpaATypol, B TOM YHUCIIE U Ha SJIEKTPOHHBIX HOCHUTENSX, COOIIONATh HOPMBI
MH(OPMALIMOHHON N30MPaTEIbHOCTH, 3THKY;

- YMCHHUC Ha IIPAKTHKE II0JIb30BATbCA OCHOBHBIMU JIOTHYCCKUMHU

nprueMamMu, METOAaMH HaOJIONECHUs, MOJCIUPOBAHUSA, OOBSICHEHHS, PEIICHUS
npo0JieM, TPOTHO3UPOBAHUS U JIP.;

- YMCHHUC OPraHu30BLIBATH CBOIO KHN3Hb B COOTBCTCTBHH C

NPEJICTaBICHUAMH O 3JI0pOBOM 0O0pa3e >KM3HU, MpaBaX U OOS3aHHOCTAX
rpaKJaHUHA, IIEHHOCTIX OBITHS, KYJIBTYpPhI M COLIMATIBHOTO B3aUMOACHCTBUSI.

Ilnanupyemblie pe3yiasTarhl 1 roga o0yyeHusi:

I. Pa3Butne wuHTENIEKTYanbHOH cdepbl (0OMMX M CIEeNHaIbHBIX
coCcOOHOCTEN M TO3HABATEIbHOW HAITPaBICHHOCTH).

2. ®opmupoBaHre o0LUX MPEACTABICHUN yUaluXcs O MCUXOJIOTHH KakK
HayKe.

3. Pa3Butne wuHTEepeca mno3HaHUA ce€0s W JPYrux JIIOAEH, YMEHHS

HCIIOJIb30BATh IICUXOJIOTUYCCKUC 3HAHUA C IMMPUKIIAAHBIMU 3a1a4aMU, C HpaKTHKOﬁ
O6H_I€HI/IH N ACATCIBbHOCTH B KOJIJICKTHUBC.

4. dopmupoBanue COOCTBEHHOM KYJBTYPHI CaMOIIO3HaHUS,
CaMOpPAa3BUTHUA U CAMOBOCITUTAHMUS.
5. Pa3Butne sxenmanusi paborarb Haja cOOOM, MOCTUTATh ce0si, BUICTh

CBOM CHJILHBIE U CJ1a0bIe CTOPOHEI.

Ili1anupyemMblie pe3yabTarhl 2 1012 00y4YeHMSI:
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I. Pa3BuTHE HABBHIKOB COLIMAILHON HAOMIOAATETLHOCTH.

2. Pacmiupenue u coBeplIeHCTBOBAHKME MPEAMETHBIX 3HAHUM M YMEHUN
0 XUMUHU.

3. OpuenHTarus Ha BEIOOP €CTECTBEHHO-HAYYHOTO 00pa30BaHMs.

4. YMeTh pemars 3aJa4d € HCIOJIb30BAaHMEM XHMHUYECKHX (HOpMyd,
XUMHUYECKUX PEAKIINM;

3. VYcnenrnas camopeanu3aiys yJaiuxcsl B ydeOHOM 1esITeNbHOCTH;

6. [IpumeHsTh ony4YeHHbIe 3HAaHUSI B TOBCEAHEBHOM JKU3HU;

7. VYenemnoe o0ydeHHMe B TMOCHEAYIOMMX Kiaccax (Ip. y4eOHBIX
3aBEJICHUN).

8. Pa3BuTre 00LIEKyIBTYpHON KOMIIETEHTHOCTH YYalUXCs
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2. Kommiexe OPraHM3aAlMOHHO-IIEAATOINYECCKUX yCJIOBI/Iﬁ

2.1.Kanenaapubiii yuyeOHbIi rpaguk

KAJIEHJIAPHBIN YYEBHBIN I'PAOUK
rpynmn nepsoro roga ody4enus ¢ 15.09.2017 nmo 31.05.2018

Ne Ha3Banmue pasjaeJa, KosinuecTBO yueOHBIX I'pynna Mara

3aHA TeMBbI 4acoB

THH BCEro | Teopys | NpaKTHKA

1. Bsenenue. [IpaBuna 2 2 - 1
TEXHHUKH 0€30I1aCHOCTH

2. Beenenue. IloBTopenue 2 - 2 1
OCHOBHBIX 3aKOHOB
XxuMun. Pemmenne 3agaq

3. Bonopon, ¢usnueckue u | 2 2 - 1
XUMHUYECKHE CBOMCTRBA.

4. Bonopon, nomyuenue wu 2 - 2 1
IPUMCHEHHE

3. Pewenue PaCyYETHBIX 2 2 - 1

3a/1ad Ha OIpeJeIcHue
(hopMYyIIBI BElIECTBA

6. Pemenne pacyeTHeIX | 2 - 2 1
3alad  Ha OIpe/esieHne
(hopMYyJIBI BENIECTBA

7. Kucnopon, d¢wusuueckue | 2 2 - 1
1 XMMHYECKHE CBOICTBA.

8. Kucnopon, nonyuenue u | 2 - 2 1
IIPUMEHEHHNE

9. Pemrenne CJIOJKHBIX 2 2 - 1
pacdeTHBIX  3amad ¢
HCIIOIBL30BaHUEM
ITOHSTHS KOJINYECTBO
BEIIECTBA

10. Pemenue CJIOJKHBIX 2 - 2 1
pacyeTHBIX  3adad ¢
HCITOJIb30BaHUEM
IIOHATHSA KOJINYECTBO
BEIICCTBA

11. Pemenue CIIOKHBIX 2 - 2 1
pacdeTHBIX  3amad ¢
HCIIOJIL30BaHUEM
ITOHSTHS KOJIMYECTBO

BCIICCTBA
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12. I'anorensi,
rajoreHONPOU3BOAHBIE.
XJ10p ¥ €r0 CBOMCTBA

13. I"amorens,
rajoreHONPOU3BO/IHBIE.
dTop, Opom, ¥om W uX
CBOMCTBA

14. l"amoreHsl.
rajoreHONnpPOU3BOAHBIC
JlaGopaTopHble  OIBITHI
«XJIOp ¥ €r0 CBOWCTBAY

15. l"anoreHsl.
["anoreHonpou3BOHEIE.
JlaGopaTopHbIe  OIBITHI
«bpoM u ero cBoMCTBaY

16. I"amorens,
rajoreHONPOU3BOAHBIE.
JlaGopaTopHble  OMBITHI
«PTop, ¥Wom U HUX
CBOMCTBa»

17. Pemenne CIIOYKHBIX
pacyeTHBIX 3a7a4
«Brraucienue 1o
XHMHYECKUM
ypaBHEHUSMY». | ajloreHsl,
rajJjoreHONPON3BOJIHbIE.

18. Pemienue CIIO)KHBIX
pacyYEeTHBIX 3aja4
«Bpruucnenue o
XUMUYCCKUM
ypaBHeHUsM». (CBOHCTBa
XJI0pa.

19. Pemenne CIIOYKHBIX
pacyeTHBIX 3a7a4
«Bprunciaenue 110
XHMHUYECKUM
ypaBHeHHsIM». (CBOiICTBa
¢dbropa, Opoma, Hoaa

20. |Cepa, Qusnueckue u
XMMHUYECKME  CBOMCTBA,
MOJIy4eHHUe u
IIPUMEHEHUE

21. | JlaGopaTopHble  OMBITHI

«DuznyeckKue U
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XMMHUYECKHE  CBOMCTBA
Cephl U €€ MPOU3BOTHBIX)

22.

JlaGopaTtopHble  ONIBITHI
«Ilonyuenue cepbl €€
POU3BOAHBIX)»

23.

Pemienue pacueTHBIX
3a/1a4 HA TPUMECH

24.

Pewenue pacyeTHBIX
3a/1a4 Ha IPUMECH

25.

JlaGoparopHas pabora Ne
1. I'maponus coseit

26.

CepHas KUCI0Ta, OKCHIbI
CEpPHI

217.

JlaGopaTopHble  OMBITHI
«Tomyuenune CEpHOM
KHUCJIOTBI, OKCHUJIOB CEpbI
U UX CBOMCTBA»

28.

Pemienue PaCdYCTHBIX
3ajgad, CCJIM OJHO H3
BCHICCTB JaHO B M30BITKE

29.

Pemenue pacUeTHBIX
3a7a4, €CIM OHO W3
BEILIECTB JJAHO B M30BITKE

30.

JlaboparopHast padora Ne
2. KomruiekcHbie
COCIMHEHUS

31.

A30T, OKCHIBI a30Ta,
a30THas KHCJIOTA,
aMMHaK.

32.

JlaGopaTopHBIE  OIBITHI
«ITomyuyenue OKCHJIOB
a30Ta U UX CBOKMCTBa»

33.

JlaGopaTopHble  OMBITHI
«CBoiicTBa a30THOM
KHCJIOTHl 1 aMMHUaKa»

34.

Pemienue pacyeTHBIX
3a7a4 Ha BBIXO/T
MPOJIyKTa oT
TEOPETUUECKHU
BO3MO)XHOTO

35.

Pewrenne pPacyYETHBIX
3aj1a4y Ha BBIXO/]T
OPOAYKTA oT
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TEOPETUYECKHU
BO3MOKHOTO

36. | Pemenue pacyeTHBIX
3a1aq Ha BBIXO/T
IPOIYKTa oT
TEOPETUUYECKHU
BO3MOYKHOT'O

37. | Docdop, OKCHJIBI
dochopa,  dochopHas
KHCJIOTa

38. |JlaGopaTopHble  OIBITHI
«CBoiicTBa OKCHJIOB
dbocdopan

39. | JlaGopaTopHbI€  OIBITHI
«CpoiictBa (ochopHOi
KHCJIOTBI»

40. | Pemenue pPacyYETHBIX
3a1a4 «BpraucieHue 1o
TEPMOXUMHUYECKUM
pacyeTam»

41. | Pemenue pacyeTHBIX
3agad  «Beraucienue 1o
TEPMOXUMHUYECKUM
pacyeTam»

42. | Jlaboparopnasi pabora No
3. [IpuroroBnenue
pacTBopa 3aJJaHHOU
KOHIICHTPAILIMHI

43, VYrnepon, OKCHU/IBI
yIiiepoa, yTOJIbHAS
KHUCIIOTa

44. Kpemnuii, OKCHU/IBI
KpEMHUsI,  KpEeMHHUEBas
KHUCJIOTA

45. |JlaboparopHble  OMBITHI
«¥Yrepon, OKCHIbI
yrieposa, yrojibHas
KHCJIOTa)

46. |JlaGoparopHble  ONBITHI
«Kpemuui, OKCHIbI
KPEMHHS,  KpPEMHUEBas
KHCJIOTa

47. | Pewmenue

KOMOMHUPOBAHHBIX
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paCUCTHBIX 3aga4d I10
TCEMEC HCEMCTAJIJIbI

48.

Pemenune
KOMOMHUPOBAHHBIX
pacUeTHBIX  3aJad o
TemMe «YDIEpo, OKCHIbI
yreponaa, yroJibHast
KUCJIOTa

49.

Pewrenne
KOMOWHHUPOBaHHBIX
pacyeTHhIX  3aJa4d Mo
Teme «KpemHuil, oKCcuibl
KPEMHHS,  KpPEMHHUEBas
KHCJIOTa»

50.

IllenoyHbIe METAJLIBI

51.

JlaGopaTtopHbI€ OTBITHI
«CBolicTBa METAJJIOB.
Pyner. [Tonyuyenune
METAJIOBY»

52.

Pemenne
KOMOWHHUPOBaHHBIX
AKCIIEPUMEHTAIBLHO-PACY
€THBIX 3a]a4

53.

Pemenue
KOMOMHUPOBAHHBIX
AKCIIEPUMEHTAIIBHO-pacy
€THBIX 3aJa4

54.

Pemenne
KOMOWHHPOBaHHBIX
DKCIEPUMEHTAIBHO-pAcy
€THBIX 3aJa4

55.

IllenoyHO3eMEIBbHBIC
MeTaJlJIbl. XUMHYECKUE
CBOMCTBA METAJIJIOB

56.

Cnnassl.
NuTepmerammueckue
COCIMHEHUS

57.

JlaGopaTopHbI€ ONBITHI
«IIlenouHO3eMEIbHBIC
METAJIbD)

58.

Pemienue
KOMOMHUPOBAHHBIX
pACUETHBIX 3a71a4 110
TEME METaJIbI
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59.

Pewenue
KOMOWHHPOBaHHBIX
pacyeTHBIX 3a/1a4 110
TEME METAJLIbI

60.

AmoMuHuii, Gusndeckue
1 XMMHUYECKHE CBOMCTBA,
MOJIyYEHUE U
MPUMCHCHHE.

61.

Kenezo, Qusznueckue u
XUMHYECKHE  CBOMCTBA,
MOJIy4eHUe u
IpUMEHEHHE.

62.

Psan CTaHJAapPTHBIX
AIEKTPOIHBIX
ITIOTCHIIMAJIOB

63.

[uak, d¢usndeckue u
XUMHYECKHE  CBOMCTBA,
MOJTyICHHE u
NPUMCHCHHUE

64.

JlaGopaTopHble  OIBITHI
«CBoiicTBa IIMHKAY

65.

Pewenue
KOMOWHUPOBaAHHBIX
pPAcUETHBIX 33134

66.

Pemrenne
KOMOHWHHUPOBaHHBIX
pacUeTHBIX 3a4a4

67.

Pemenue
KOMOMHUPOBAHHBIX
pacyeTHhIX 3a7a4

68.

CxopoCTh XUMHYECKUX
peakuii, XUuMHYECKOE
paBHOBECHE.

69.

CKopOCTh XUMHYECKUX
peaKuuil, XUMHYECKOE
pPaBHOBECHE.

70.

Pemenue PaCdYCTHBIX
3a1a49 Ha CKOPOCThb
XUMHYECKOU PCAKII N

71.

Pemenue pacueTHBIX
3a1a4 Ha CKOpOCTh
XUMHYECKON peaKIUH

72.

HTorosoe 3auarue

NUTOI'O

144
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KAJIEHJIAPHBINA YYEBHBIN 'PAOUK

30

rpynn Broporo roaa ody4enus ¢ 15.09.2018 mo 31.05.2019

Ne
3aHA
THHI

Ha3Banue pasnena,
TeMBbI

KosinuecTBO yueOHBIX

4aCco0B

BCEro

Teopusi

NPaKTH
Ka

I'pynna

Jlara

73.

Brenenue. [IpaBuna
TEXHUKHU 0€30I1aCHOCTH

2

2

74.

Beenenue. [loBropenue
OCHOBHBIX 3aKOHOB
xumuu. Perienue 3agau

2

75.

[Ipenmer oprannyeckoi
XUMUH. MecTo U poiib
OpPraHUYE€CKON XMMUU B
CHUCTEME HAYK O MPUPOAE

76.

[Ipenmer oprannueckoi
xumun. CTpoeHue atoma
yriepona. BaneHTHbie
COCTOSIHUS aToMa
yniepoaa

77.

CrpoeHne opraHu4ecKux
coequHeHuii. OCHOBHEBIC
AJIEMEHTBI OPraHUYECKUX
COCJIMHCHUHU

78.

CrpoeHne opraHn4ecKux
COEIMHEHU .
MopenupoBanue
MOJIEKYJI BELIECTB

79.

Auikanbl. CTpoeHue,
HOMEHKJIATypa,
(bu3nUeCcKre CBOKMCTBA.

80.

AJIKaHBI. [Tonyuenwue,
XMMHUYECKUE CBOMCTBA

1.

Anxanbl. JlaboparopHbie
OTIBITHI

82.

Auikensl. CTpoeHue,
U30MepHsl,
HOMEHKJIATypa,
dbusznyueckue CBOMCTBA

83.

Ankensl. [lonydenue.
XHUMHYECKHE CBOMCTBA

84.

Anxensl. JlaboparopHbie
OTIBITHI
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85.

Ankaguensl. CTpoeHue
MOJIEKYJ, U30MEPHUS,
HOMEHKJIATypa

86.

Aunkanuensl. [Tomydenue,
XUMHYECKHE CBOMCTBA
ankaaueHoB. Kayuyku.
Pesuna.

87.

AJIKaJINEHBI.
JlaGopaTopHbI€ OTBITHI

88.

Aunkusbl. CTpoeHue,
U30MEpPHUs,
HOMEHKJIATYypa,
(dbu3nyuecKue CBOMCTBRA

89.

Ankunsl. [Tonydenue,
MMHUYECKHUE CBOMCTBA

90.

Ankunsbl. JlaboparopHbie
OTIBITHI

91.

Huknoankanel. x
W30MEPHsl, HOMEHKJIATypa

92.

[Muknoankansl. Mx
CTPOEHHUE U CBOMCTBA

93.

Apenbl. CtpoeHue
MOJIEKYJIbI OeH301a.
DU3NYECKHE CBOKMCTBA

94.

Apemnsl. [lonyuyenue,
XUMHUYECKUE CBOUCTBA

95.

Apensl.  JlaboparopHbie
OTIBITHI

96.

Hedp

97.

Couprsl. CocTas,
KJ1accuuKaIus,
HU30MEpHsi, TIPUMECHECHHE
MpeeTbHBIX
OJTHOATOMHBIX CIIUPTOB.

98.

Cnuprsl. [lonyuenne,
XUMHUYECKUE CBOMCTBA
OJTHOATOMHBIX CIIMPTOB

99.

Cruptel.  JlabGoparopHbie
OTIBITHI

100.

MHOroaroMHbIE CIHPTHI.
CrpoeHue, TMOIy4YEHHUE,
XAMHUYECKUE CBOMCTBA
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101.

MHoroaroMHbI€ CIUPTHI.
JIabopaTtopHbIE OIBITHI

102.

®enon. CrpoeHue,
¢dusnuecKue CBONCTBRA,
NOJIyYEHUE, XUMUYECKHE
CBOMCTBA, NIPUMEHEHHUE.

103.

®enorn. JlabopaTopHsbie
OTIBITHI

104.

AnbeTuAbl U KETOHBI.
[Tosmyuenue, XuMHYECKHUE
CBOMCTBA

105.

AnpIerusipl M KETOHBI.
JlabopaTtopHbIe OIBITHI

106.

Kap6oHOBBIE KUCTOTHI.
Crpoenue,
KJ1accuukanus,
HOMEHKJIATypa,
(bHU3UIeCKHEe CBOMCTBA

107.

KapOoHoBbI€ KHCIOTHI.
[Tonyyenue, xuMuyeckue
CBOMCTBA

108.

KapOoHoBbIE  KHCIOTHI.
JlaGopaTopHBIE OIBITHI

109.

CnoxHble 3Qupsbl.
[Tonyuenue, ctpoeHue,
HOMEHKJIATypa,
duznueckue u
XMMHUYECKHE CBOMCTBA,
IIPUMEHEHUE.

110.

CrnoxxHble 2QUpHI.
JIabopaTopHbIE ONBITHI

I11.

Kupsr. Cocran 151
CTpOECHHUE MOJIEKYJI.
dusznyeckue u
XUMHYECKHE  CBOMCTBa
»kupoB. Mbuta u CMC

112.

Kupel.  JlaboparopHbie
OTIBITHI

113.

VrieBojbl, UX COCTaB U
KinaccubHKaIus

114.

VYrneBonrsl. [roko3a n
dbpykTO3a

115.

YrineBoasbl.
JlabopaTopHBIE OIBITHI
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116.

Jucaxapunsl u
NOJINCAXAPUIBI

117.

Jlncaxapuipl U
MOJIMCAaXaPHU/IbI.
JlabopaTtopHbie OIBITHI

118.

AMUHBI. Crtpoenue,
KJaccuuKanus,
HOMEHKJIATypa,
MOJIy4eHHe, (PU3NUECKue
U XMMHYECKHE CBOMCTBA.
AHUJINH.

119.

Amunbl. JlaGoparopHbie
OTIBITHI

120.

Ammnokucaotrel. Cocras,
CTPOCHHE MOJIEKY,
CBOICTBa, HOMEHKJIATYPA,
MIOJTY4YECHUE

121.

AMMHOKHCJIOTBHI.
JlabopaTtopHbBIC OIBITHI

122.

benku. HykiiennoBsie
KHCJIOTBI.

123.

benku. JJabopatopusie
OTIBITHI

124.

[Ipaktuyeckas  pabora
Nel «Anentuduxanus
OpraHUYECKUX
coeaquHeHu.  Pemenue
AKCIIEPUMEHTATBHBIX
3a1au.

125.

O06o0611EeHNE "
cucTeMaTu3anus 3HaHUM
[0 OPraHUYECKON XUMUHU.
I'enernueckas CBSI3b
MEXITY OCHOBHBIMU
KJIACCAMU OPTraHUYECKUX
COCIMHCHU I

126.

YenoBek B MUpE BELIECTB
Y XUMUYECKUX PEAKIMU

127.

XUMHS B IIOBCEIHEBHOU
JKU3HHU.

128.

[IpoGnemsr Ge3omacHOroO
WCMOJIb30BAHUSL BEILIECTB
U XMMHYECKHMX DPEaKIUN
B MOBCEIHEBHOW JKU3HM.
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129.

XuMHsL U 3JI0POBBE.
BurtamMmuHEbL.

130.

CpGI[CTBa T'MTCHBI U
KOCMCTHKA

131.

CpencTBa rurieHbl U
KOCMETHKA.
JIabopaTopHLIE OIBITHI

132.

XUMHUS U AIA

133.

XUMHSI HA KYXHE

134.

briToBasa XUMMUS.
Moronie W YHUCTAIINE
CpeacTBa

135.

briToBas XHUMUS.
Moromie W YHCTAIIHNE
cpeactra. JlabopaTopHbie
OIBITHI

136.

[Ipaktuyeckas  pabota
No2 BeiBeneHue nsiTeH

137.

XUMHUYECKOE
3arpsi3HEHNE
OKpY>KaroIlel Cpeapl U
€ro MOCJIEACTBHS

138.

XHUMHUUYECKOE
3arpsi3HEHUE
OKpY>KaroIie cpeapl U
€ro IOCJICJCTBUS

139.

KomOunupoBaHHbIe
3aJ1auu

140.

KomOuHMpOBaHHBIE
3aJ1auu

141.

3aJ1a4y NOBLIIIEHHON
TPYAHOCTH

142.

3a1a4y MMOBBIIIIEHHON
TPYAHOCTH

143.

HtoroBoe 3aHsATHE.
3ammra IpOEKTHBIX
paboT

144.

Hrorosoe 3ausarue.
3anmTa NpOeKTHBIX
paboT

NUTOI'O

144
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2.2. YcioBus peaju3any NporpamMmbl

Jlyist peanuzanuu TaHHOM MpOrpaMMbl HEOOXOIUMO UMETH:

1. Tlomemienne, COOTBETCTBYIOIEE CAHUTAPHO — TMTUEHUYECKUM HOpMaM U
TEXHHUKE 0€30IaCHOCTH;

2. Ctonsl 1u1 y4yaimxcs — 8 MTyK;

3. Ctynbs — 16 mTyK;

4. Cton — tym0Oa — 1 miryka;

5. Croun npenapaTopCKuii ¢ MOJIKOU JIJI1 pEaKTUBOB

6. llkadbr s XxpaHeHUs HAVISAHBIX MOCOOMH, XMMHUUYECKUN MPUOOpPOB U
XAMHUYECKOU MOCY/IbL;

7. lllkad BHITSOKHON 1a00paTOpHBIN (IPUCTEHHBIN);

8. PakoBuHa ¢ moaBenEHHOM BOIOM;

9. EMKOCTP 7715 yTHIN3AIMH HCTIONB30BAHHBIX PEAKTHUBOB;

10. X¥uMu4eckue peakTuBbl;

11. CpencTBa MTUYHOM 3aIUATHI: XaJIAThI, 3AIIUTHBIC OYKHU, MACKH, IEPUATKU;

12. Hupaktuyeckuit wmarepuan: tabnuipl (Ilepuonuueckas Tabnuia
anementoB JI. WM. Mennenesa, tabnuiia pacTBOPUMOCTH BEIISCTB, TaOmHIA
AIIEKTPOOTPULIATEILHOCTH, AJIEKTPOXUMUYECKUI PsiJl HANPSHKEHUM METaIUIoB),
CXEMbl, KHUTH U CIIPABOYHUKU 10 XUMUU;

13. OGopynoBaHue K UTPOBBIM 3aHSTHUSIM, TECTOBBIC 3aJaHUs, KapTOUKH,
AQHKETbI, OITPOCHUKH.

14. O6opynoBanue: HOyTOyK, MyJIbTUMEAUNHBIA TPOEKTOP.
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2.3. @opmbl aTTECTALIMH

OCHOBONOJIATAINMMH  KPUTepUSIMH  3(PPEeKTHBHOCTH Ppean3auuu
nporpaMMbl OyAeT CTENeHb C(HOPMUPOBAHHOCTH KOMIIETEHTHOCTEW, O KOTOPBIX
3asBJIGHO BBIIIE, YTO PACCMAaTPUBACTCS KaK CIOCOOHOCTh PEIICHHUS YYallUMHUCS
OTIpE/IETICHHOT0 Kpyra 3a/1a4 u mpoosem.

OnpenesieHue pe3yJbTATUBHOCTH NMPOrpaMMbl OydeT OCYHIECTBJISITHCS
Yyepes: MeAaroruueckoe HaOoAeHne, MeJarornieckuii anajan3, MOHUTOPHHT, a Tak
K€ pa3IuYHble BHABI KOHTPOJS (BXOJHOM, TEKyLIMi, MPOMEKYTOUHBIH,
HUTOTOBBIIN).

OcHOBHOHM (QOpPMOY OLIEHKH PE3YJIBTATOB BHEAPEHHS MPOTPAMMEI SBISIETCS
CaMOCTOSITeNIbHAS JeSITeTbHOCTD yUaImxcs HaJ pedeparamu,
HAayYHO-HCCIIEIOBATEILCKUMU padOTaMu, MPOEKTAMHU U T.]1., & TaK K€ YCIEITHAs UX
3alUTa Ha PETMOHAIBHBIX, BcepoccHiickuX KOHKypcax. JTo OyIeT OTpaKeHO B
nopTdonano ydammxcs. Tak ke, OJHUM U3 INIaBHBIX NoKa3areneil 3¢p(eKTUBHOCTH,
CTaHEeT TPOLEHT IOCTYIUIEHUS BBITYCKHUKOM TBOPYECKOIO OOBEIUHEHUS B
yueOHbIE YUPEKICHUS 110 TPOPUITIO MPErnoJaBaeMON JUCIUILIUHBL.

HenpeppiBHbIil mporiecc 00yueHUs, BOCIUTAHUS U Pa3BUTHS B paMKax

TBOPUYECKOTO  OObEOUHEHMs]  «XUMHUS M OKCHEPUMEHTBD»,  SIBISETCS
dbyHnaMeHTanbHON 0a3zoi It (HOpMHUPOBAHUS KyJIBTYPHI TTO3HAHUS XUMHYECKUX
IPOLECCOB YYAIIUMUCS.
JlnarHoCTHKa M OLEHKA MOJYyYaeMBbIX PE3yJIbTaTOB OOYUYCHHS MO AOMOIHUTEIBHOMI
o01eo0pazoBaTeIbHON oOuIepa3BUBAIOIIEH nporpamme «Xumus u
AKCIEPUMEHThD» TPOBOJUTCS PErylsipHO B Tpolecce YydueOHOro Troma u
NoJpa3AeaeTCs Ha:

- 6X00AUYI0, TIPOBOJIMMYIO TPH KOMIUIEKTOBAHWU TPYNIbl B Hayajie

y4eOHOro rofia C ULENbI0 OMPEICNICHUS MCXOIHOTO YPOBHS 3HAHUN YYalllUXCA.
®opMBbI OLIEHKH — ONPOC, TECTUPOBAHMUE;

- meKyuiyro, TPOBOAUMYIO IJIsI OIPCACIICHUA Ka4eCTBa YCBOCHUA

Mmarepuasia, KOPPEKTHPOBKM IUIAHUPYEMBIX yueOHbIX 3aHsATHM. Tekymas
JMAarHOCTHKA OCYULIECTBIIAETCA TIOCH€ M3Y4YeHHs] OTHENbHBIX TEeM paszzena
nporpammbl. Kak Tekymias ¢opma aTTecTalMd HCIOJIB3YIOTCS J1a00paTOpHbIE
paboThl, ONPOCHl U MPAKTHUKYMBI pelieHus 3aaa4d. B mpakTuyeckoi nedareabHOCTH
PE3yABTaTUBHOCTh OILICHUBAETCS KAyeCTBOM BBHINIOJHEHHS JAOOPAaTOPHBIX pPadoT.
JlaGopatopHas paboTa — 10CTaTOYHO HEOOBIYHASI POpMa KOHTPOJIS, OHA TPEOyeT OT
yUYalIuxcsl He TOJIBKO HAIWYUS 3HAHUH, HO eIlle 1 YMEHUI MPUMEHSTh 3T 3HAHUSA B
HOBBIX CHUTYyallusiX, cooOpasurenbHocTH. JlaboparopHas paboTa akTHUBU3UPYET
MO3HABATEIBHYIO JIEATEIBHOCTh YYalIUXCs, T.K. OT PabOTHI C PyYKON M TETPaabIO
pebsita mepexoAsaT K pabore ¢ peanbHbIMU mnpeameramu. [lpu sToM, Kaxmas
naboparopHasi paboTa mpeciieyeT KaKylo-Iu0o Lelb, UMEHHO MO JTOCTHKECHHUIO
3TOll nenmu (MM e€ OMpPOBEPKEHHIO), MOXKHO CYIUTh O pE3yIbTaTUBHOCTU
ycBOeHUs 3HaHUH.. KOHTpOJIb 3HAHMI OCYIIECTBISETCS C IIOMOIIBIO KOHTPOJIBHBIX
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3aJlaHni, KOTOpPbIE BKIIIOYAIOT IMEpPEeYeHb 3a7ay, COOTBETCTBYIOLMX MPOWUIEHHON
TEME.;

- umoczoeyrg, 1MpoBOAUMYIO I OLCHKH IMOJIY4YaCMBIX PC3YJIbTATOB 110

OKOHYaHUHU Y4eOHOro roga. B koHie oOydeHus MPOBOAUTCS UTOTOBBIN KOHTPOIb
3HAaHUM B (OpME KOJUIOKBUYMA, KOTOPBI COCTOMT H3 TEOPETHUECKOHM H
IIPAaKTHYECKOW 4YacTH. TeOopeTHYEeCKyl0 4acTh BKJIKOYAET BONPOCHI MO U3y4YEHHBIM
T€MaM, MpPaKTUYECKas 4YacTb — JIaDOpaTOpPHBIE OMNBITHI HAa MOJYYEHHE YHMCTBIX
BELIECTB M pEIIeHHE pacy€THBIX 3aaa4y. KoHTposb Hax paboToil oOydarommxcs,
OLICHKAa WX 3HAHWW, HABBIKOB W YMEHUW SBJISIETCS BAXXHEUIIUM CPEACTBOM

AKTHBALIMM U MOBBIIEHUS 3P PEKTUBHOCTH 00pa30BaTEIBLHOIO MPOLECCA.
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2.4. OueHoYHbIEe MAaTEPHUAJIbI

Ouenounnie marepuaJbl (1 ron o0yyeHus)
I. Tecr

Bxoonoit konmposnw
Yactb A. TecToBbIe 3a/1aHUS C BHIOOPOM OTBETA
1. (2 bama) XUMUYECKHI 3IEMEHT, IMEIOUIUI CXEMY CTPOEHUS aToMa
+14 ), )3 ), , B [lepuoanueckoil cucteMe 3aHUMAET MOJI0KEHUE:
A. 4-11 nepuon, masHas noarpymnmna Il rpynmer.
b. 2-11 nepuon, rmasHas noarpymnmna VI rpymnst.
B. 3-ii nepuon, masHas noarpymnmna [V rpynmnst.
I'. 3-i1 nepuon, masHag noarpynna Il rpynmsr.

2. (2 6anna) CTpoeHHe BHEIIHETO SHEPTETUYECKOTO YPOBHS
3s?3p° COOTBETCTBYET aTOMY JIEMEHTA!
A. Marsus. b. Cepsl. B. ®ocdopa. I'. Xsopa.
3. (2 6anna) DnemeHT ¢ HauboJee IPKO BHIPAKCHHBIMU
HEMETAJUTHYECKUMU CBOMCTBAMU:
A. Kpemuuti. b. Maruwii. B. Cepa. I. ®ocdop.
4. (2 6amma) Oxcup 3meMeHTa J ¢ 3apsiioM sifpa +16 coOoTBETCTBYET 001IeH
dbopmyre:
A. 92,0 b. 20 B. 9,0, I. 90,

5.(2 6amnia) XapakTep CBOMCTB BBICIIETO OKCHJIA XUMHUYECKOTO 3JIEMEHTA C
NOPSIAKOBBIM HOMEpoM 7 B [lepuonnueckoii cucteme:

A. AmporepHbIiii b. Kucnorssrii B. OcHOBHBII
6. (2 6amna) OcHoBHBIE CBOMCTBa HaNOOJIEE IPKO BHIPAKEHBI Y BHICILIETO
TUJPOKCUIA:
A. Bapus. b.bepunus. B.Kanbius. I'. Maruaus
7. (2 6amna) Cxema npespamienus Cu™?— Cu’ cOOTBETCTBYET XMUMUYECKOMY
YPaBHEHHUIO:
A.CuO +H,=Cu+H,0O b. CuO + 2HCI = CuCl, + H,0
B. Cu + Cl, = Cu(Cl, I'.2Cu+ O,=2CuO

8. (2 6amna) CokpaméHHOE HOHHOE ypaBHEHHUE peakuuu Ba?" + SO, =
BaSO, cooTBeTcTBYET B3aMMOAEICTBUIO:
A. bapus u pacTBOpa CEpHOU KUCIOTHL.
b. Oxcuna 6apusi U COJITHOM KUCTIOTHI.
B. Okcuya 6apust 1 pacTBOpa CEpHOM KHUCTIOTHI.
I'. Xnopuna Gapusi 1 pacTBOpa CEpHOM KUCIIOTHI.
9.(2 6amna) dopmyia BEIIECTBA, pearupyromiero ¢ pacCTBOPOM T'UIPOKCUIA
KaJIbIINS:
A. HCL. Bb.CuO. B. H,0. I.Mg.
10.(2 6anna) DnemeHToM D B cxeMe npeBpaiienuit 3 — 30,
—H,20; sBisercs:
A. Azotr. b. Marnuii. B. Amomunnii. I. Yriepog.
Yacte B. 3aganus co cBOOOIHBIM OTBETOM
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B11.(6 6amnoB) CooTHecure.
DopmyJia OKCHAA:

1. CuO

2. CO,

3. Al Oq

4. SO,
dDopmyJia THAPOKCHAA:

A. H,SO,

b. AI(OH);

B. Cu(OH),

I'. CuOH

. H,CO,

B12.(8 OannoB) 3anuinte ypaBHEHUSI pEaKIUi MEXKy pacTBOpaMH
TUJIPOKCHUJIA DJIEMEHTA C MOPSIAKOBBIM HOMEPOM 3 U BOJIOPOITHOTO COEAUHEHUS
3JIEMEHTA ¢ MOPAIKOBBIM HOMepoM 9 B [lepuonnueckoit cucteme. HazoBute Bce
BEIIIECTBA, YKAKUTE TUIT PEAKLINH.

Yacrts C
C13.(4 6amna). CocTaBbTe ypaBHEHHE XUMHYECKON pEeaKIIvH,
COOTBETCTBYIOIIEH CXeMeE S"= S, VkakuTe OKUCIUTENDL U BOCCTAHOBUTED.

C14.(8 6amoB) Ilo cxeme npeBparieHuii
BaO-Ba(OH),-BaCO;-Bac(Cl,
COCTaBbTE YPAaBHCHUS PeaKIluii B MOJIEKYJIIpHOM BHje. /{151 mociaeaHero
MPEBPAILICHUS 3alHIINATE TOJHOE U COKPAIIEHHOE MOHHBIE YPaBHEHHUSI.
C15.(4 6amna) Ilo ypaBuenuto peakiuu 2Mg + O, = 2MgO
paccuuTalTe 00beM KUcIopoaa (H.y.), HCOOXOAMMOTO IS IIOJTHOTO CrOpaHus
1,2 T Maruus.

II.  JlaGoparopHblie padoThl

Jlaboparopnas paGora Nel
«['uapoaus cosiein»

eab padoTbi: U3yUYeHUE TUIPOIN3A COJIEW PA3HBIX THUIIOB.

IIpuOopsI 1 peakTUBBI:

- pacTBOpbI coJjeil: kapOoHAT Kanus, KapOOHAT HATpus, HUTpAT Kajiwus,
cynbdar amromunms, cyiabdar skenesa (III), cymsdar memu (II), xmopun
xenesa (I1I), xmopua HaTpusi, XJTOpU ITUHKA;

- YHHUBEpCallbHas  WHAWKaTOpHas OyMa)Kka, IITaTUB C MPOOHpPKaMHU,
MpeMETHBIE CTEKIIA, TTUIETKA, CTEKIITHHAS TaJovKa.

OmnbiT Ne 1. UcibiTaHME pacTBOPOB coJieil HUHAUKATOPOM. ['uapoJius cosei.
Xona pabotel: Ha monmocky yHMBEpCcaabHONW MHIUKATOPHON OyMard HaHECTH
MUIETKOM 10 OJTHOM Karuii pacTBOPa KaKI0M COIM (U3 CHUCKA peaKmueos).
OdopmiieHue oTuera: pe3yabTaTbl HAOMOACHUHN 3aHecT B Ta0IuILy Ne3.
Tabnuya 3. Onpeoenenue cpedvl pacmeopos coell
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[IBeT mHaMKaropa Kakumu OCHOBaHUSIMH U
®opmyna conu Heitrpansu | Kucnas llenoynas | KUCTIOTaMH CHIIBHBIMH (1) nm
as ciaObIMu () COJIb
oOpa3oBaHa:
1. K,CO; Cunuii kt [0 ocnosanuss u an [J
KUCTI0Mbl
2.Na,CO;
3. KNO;
4. AL,(SO,);
5.Fe,(SO,);
6.CuSO,
7.FeCl;
8.NaCl
9.ZnCl,

3aodanue. Ilocne 3amonHeHWs TaONMULBI COCTABBTE YPABHEHUS pEaKLUN
THJIPOIN3a COJIEH, PAcTBOPBI KOTOPBIX HMENH, KUCIYI0 WIHM LIEIOUYHYIO Cpeay
pactBopa. C MOMOIIBI0 ypaBHEHUHN pPeaKINil 00bICHUTE MPOUCXOASIINE PEAKIIHH.

OnbiT Ne 2. [Tonyuenue coin kapOOHATa aJIIOMUHUS U HA0JII0AeHHe 3a eé

THAPOJIM30M

Xon pabotel: K 1 mn pacTBopa conu amomMuHusi npuiedte 1 mi pactBopa
KapOoHaTa HaTpHsl.

Odopmnenue oruera: 3amucarb HAOMIONEHUS M YpaBHEHHE TUAPOIU3A B
TaOIHILY:

YcnoBus IpoOBEACHUS. Habmronenus VYpaBHeHus rugponusa. Beison

OmnbIT Ne 3. JKkcnepuMeHTaIbLHAA 32/1a4a

Xox pabotel: B TpE€X, NpoHyMepOBaHHBIX, MPOOUPKAX HAXOASTCS PACTBOPHI
coneit: K,SO;, AI(NO;);, NaCl. Omnpenenure, B Kakod IpoOUpPKE HAXOIATCS
JAHHBIE COJIU.

AJITOPUTM TNPOBEICHUSA ONBITA MO ONPeEIeJTCHHIO BelIeCTB:

1. JIoTpOHYThCSl CTEKJIIHHBIMH MaJOYKaMH U3 IPOHYMEPOBAHHBIX MPOOUPOK
0 WHIUMKATOpHOM Oymara, 3amucarh LBET HHAMKATOPHOW Oymara W CJenarb
3aKJIFOYEHNE O PEAKIIMU CPENBI PaCTBOPA.

2. 3anWcaTh ypaBHEHHME THUIPOJM3a IMPEIVIOKEHHBIX COJIEM W CHENaTh
BBIBOZIbI (HA30BUTE CPELy pacTBOpa KakJI0M COJn).

3. ConoctaButh (HOpMyJIBI CONIEH U LIBET MHANKATOPHOM OyMary.




42

OdopmiieHne oryera: 3anucaTb HaONIOAEHUS M YpaBHEHUE THAPOJIA3A B

TaONUILy:

dopMyisl coneit IIBeT WHJUKATOPHON | YpaBHEHHE T'HIPOIIN3a, CPENa pacTBOpa
Oymaru

1. K,SO;

2. AI(NOy),

3. NaCl.

BoiBoabI Mo padoTe (0OTBETUTH HA BONPOC).
Kaxk peaknus cpeapl pacTBOPOB 3aBUCUT OT THUIIOB COJICH?

JlaGoparopHasi padora Ne2
«KoMIu1eKCHBIE COeTMHEHMSI»

Heap padoTbl: 03HAKOMJIEHHWE CO CBOMCTBAMHM KOMIUJIEKCHBIX COEIUHEHHIA,
croco0aMM WX TONYYEHUS M YCTOMUMBOCTHIO B pacTBopax. [lomydeHre HaBBIKOB
COCTAaBJICHHS PEAKLUN C YUaCTUEM KOMIUIEKCHBIX COCITMHEHUM

OO6opynoBaHue U peakTUBBI: 8 TPOOUPOK Ha 5-10 mut, p-peI Cynbdara Meau
u ruapokcuaa Harpust 1-5%-Hble Mo 2-3 MII, KOHIICHTPUPOBAHHBIN P-p €AKOTrO
HaTtpa 5 M, p-p ruapokcuga amMmMoHus 5 mia 1-5%-Horo, p-pel coledl UHWHKA U
KaIMHUs, p-p aMMHUaka, p-p conu Mopa, p-p KpacHOM Kp. COJIM, P-P COJM JKeJe3a
(11), p-p KEJITON KP.COJNH.

OnbiT Nel B3auMojeiicTBHe THAPOKCHIA MEIH € €IKMM HATPOM

B mpobupke cnuBas mo 1-2 mMi pacTBOpoB cyibdara Meau M THAPOKCUAA
HATpUsl, OJIyYuTe TUAPOKCHI Menn. CleiTe ¢ MOJy4YeHHOTO 0CaKa HaXOSAIYOCs
B TPOOMpPKE KHUAKOCTh OCTOPpOKHO (!) W mo0aBbTe K THAPOKCHUAY MEAH
KOHLICHTPUPOBAHHOI'O pacTBOpa eaxoro Harpa. Uto Habmogaere?

3aodanue: coctaBbTE ypaBHEHUS pPEaKIUMi, YUUTHIBAsl, UTO MPU PACTBOPEHUU
TUAPOKCHAa Meau oOpasyercs KomiuiekcHas coib Na,[Cu(OH),]. O6wsacHute
CHHIOIO OKPACKYy MOJy4EHHOTO pacTBOPA.

OnpiT Ne2. ITosryueHrne aMMHUAKATOB MeIU

K cBexeocaxxnennomy ruapokcuny meau (1) ( moBropute ombIT 1) qo0aBbTEe
pacTBOp THAPOKCHIA aMMOHUs. UTo mpourcxoaut?

3adanue: COCTaBbT€ YpaBHEHHWE peakuuu oOpa3oBaHUS KOMILIEKCHOTO
coenuHenus. Jlalite Ha3BaHue >TOMY BellecTBy. Kakue MOHBI OyyT HaXOAUTHCS B
pacTBope Mocje peakiuu (HamuIumTe ypaBHeHue)?

OnbiT Ne3. ITosryueHrne aMMHAKATOB
[luHK, KaAMHM, PTYTh, KaK M 3JEMEHTHI MOOOYHOW MOATPYMIBI | TPYMIIH,

CKJIOHHBI K KOMILJIEKCoOoOpa3oBaHuto. Hampumep, NMHK ¥ KaaMmMuii oOpasyroT B
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M30bITKE aMMHUaKa KOMILJIEKCHBIE HOHBI TaKOTO JK€ COCTaBa, Kak M y Meau
[Zn(NH;),]*", [CA(NH;),]*".

Jl1s1 mpoBeIeHUsI OTBITOB HAJIEUTE B JIBE MPOOUPKHU PACTBOPHI COJICH ITMHKA U
kaamus. HeGonpmmmu noprusiMu 100aBbT€ B KXY U3 HUX PacTBOp aMMHaKa
10 00pa3oBaHMsI 0CaJKa U JI0 €T0 PACTBOPEHUS.

3aoanue: oOBsicHUTE HAONIONAEMbIE SBICHUS ypPaBHEHUSMHU PEaKIUN, 3Has,
YTO B UTOT€ MOJYyYAIOTCSd aMMHUAKaThl IIMHKA U KagMus. ComocTaBbTe OTHOUICHUE
TUAPOKCUA K PACTBOPY LIEIOYH U PACTBOPY aMMHUaKa.

OmnbiT Ne4. KoMmiieKCHbIE COeITMHEHMS Keie3a

B npoGupky BHecHTE HECKOJBKO Kallejb CBEKEIPUTOTOBIEHHOTO pPacTBOpa
commu Mopa [(NH,),Fe(SO,),] - nBoifHOM CEpHOKHUCIION COIM aMMOHHMS U kee3a (11)
— W J00aBbTE€ CTOJIBKO € pPACTBOpA KEJIE30CHHEPOAMCTOrO Kanus (KpacHOM
KpoBsiHO# conu). CopepkuMoe MpoOUpKU pa3daBbTe JUCTHUILIMPOBAHHOW BOJIOH.
KaxoB 1niset ocanka? Kak Ha3zbiBaeTcs ocanok? Hanuiure ypaBHEHHE pEaKIIUH.

Brecute B Ipyryro npoOMpKYy HECKOJBKO Kallelb pacTBOpa COJU keme3a (111)
U J100aBbTE€ CTOJBKO € PacTBOpa >KENTOW KpOBAHOM conu. Pa30aBbre BOMOM.
HanumuTe niBeT ocaaka, ero Ha3BaHUWE U ypaBHEHHUE PEaKIUu.

JlaGoparopHnas pa6ora Ne 3
«IIpurorosJ/ieHne pacTBoOpPa 3aJaHHON KOHLEHTPALUN»

Heapr padorbl: nOpUOOPETEHHE HABBIKOB IPUTOTOBICHUSI PACTBOPOB
paznuyHOi  KOHIEHTpauuu. (O3HAKOMJIEHHME C  METOAAMH  OIpPEACIICHUS
KOHIIEHTpaluu pacTBOpoB. [IpakTuka HCHOJB30BAHUS TUTPUMETPUUECKOTO U
JEHCUMETPUYECKOTO METOJIOB aHAJIN3a.

OGopynoBaHue M peakTHBBI: MepHbIe KOOl Ha 200, 250, 500, 1000 M,
MUTIETKH, KOHWYECKHE KOJOBI, OIOPETKH, IWIMHIPHI, BOPOHKH, WHIUKATOPHI,
apeoMeTpsl, (UKCaHAIBl KHCIOT, IeJoYeld W COJIe, KOHIEHTPUPOBAHHBIE
KUCIOTBI, conu (Oojee MOMPOOHO CIHUCKK HEOOXOAMMOTO O0OpYIOBAHMS
MPEICTaBIEHBI B KXKJI0M 4acTu padboThI).

OmneiT Nel. [IpuroroBneHne pacTBopa 3aJaHHON KOHLIEHTPALMU U3 HABECKU

DTOT cnoco0d MPUMEHSETCS TJIaBHBIM 00pa30oM JJIsl IPUTOTOBIICHUSI paCTBOPOB
coJiei.

1. Konnenparus pactsopa K,Cr,0, ykazana B Tabmure 1

2. PaccumnTaiiTe Maccy BeliecTBa, HEOOXOAMMOE JIJIsl IPUTOTOBJICHHS pacTBOpa
3a/1aHHOM KOHIIEHTpPAIluU, B3BECHTE€ €r0 Ha TEXHUYECKUX BECAX C TOYHOCTBHIO 10
0,0l r.

% =" 100% =" 100%

mp- pa p- pa o p- pa
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V7 o7 . .
_/0 mP'Pﬂ _/3 VP'.UH pP'Pﬂ'

° 100% 100%
- :3 -250 -1.0193 —764
100%

IL10THOCTD TOJIyYeHHOro pacTBopa — 1.02 r/em’.

- 1.0193-1.02
% :Mloo% :QNO% =0.06%.

m

3. Bo3bMuUTE TUIOCKOJOHHYIO KOJIOY M Yepe3 BOPOHKY OCTOPOXKHO IMEPEHECUTE
B HEE HaBECKy coiu. Boay, OTMEpeHHyI Uisi pacTBOPEHUs, BBUICUTE 4epe3
BOPOHKY B KOJIOY HEOOJIBIIIMMH MOPIIUSIMH TaK, YTOOBI BCIO COJIb C BOPOHKH CMBITh
B K0J10y. 3aKpoiTe MpOOKOH KO0y, BCTPAXHUTE €€ HECKOIBKO pa3, YTOOBI BCS COJTh
MOJIHOCTHIO PACTBOPHUIIACK.

4. 3ameppTe MIOTHOCTh MOJYYEHHOTO PACTBOpPA apeoMETPOM U MPOBEPHTE MO
TaONuIle TMPaBUIBLHOCTH TMPUTOTOBIEHUS pacTBopa. Jlns 3Toro mepenente
PUTOTOBJICHHBIA PAacTBOP B HWJIMHAP U OCTOPOXXKHO OMYCTUTE apeoMeTp. 3arem
BBIHBTE APEOMETP U IIPOMOMTE €r0 101 BOJOIIPOBOAHOM BOAOM.

Tabnuya 1 . Konyenmpayus pacmsopa K,Cr,0,

[LnoTHOCTH pacTBOpa
O06bem pacTBOpa, Konuenrtpanus K,Cr,0;
Bapuanr 3 o
CM pactBopa % macc r
(ps) oM’
3 250 3 1,0193

OmnbiT Ne2. OnpeneneHre NpoIeHTHON (Macc) KOHIIEHTPAILMK pacTBOpa U MepecueT
e Ha MOJISIPHYIO U MPOIEHTHYIO KOHIIEHTPALIUIO
1. B cTexisiHHBIN HMUJIMHIP C PacTBOPOM COJIHM TUIABHO OMYCKAIOT apeoMETp,
L

Tak, 4ToObI OH HE Kacaycs CTEHOK cocyna. IlnoTHocTs paBaa P =1026 cm’ |

2. Tlo tabnume 2 HaXoAST MPOIEHTHYIO KOHIEHTpaluio pactBopa. Ecnm
HalJIeHHasl TUIOTHOCTh HAXOAWTCS MEXAY JBYyMs 3HAYCHUSMU B TaOIHIE, TO
MPOIIEHTHYIO KOHIICHTPAIMIO HAXOIAT WHTEPIOJSAIIMEH TT0 YPaBHEHUIO
o (i c’:) Gl p)

p-P

2
rae © — mpoleHTHast KOHIIEHTPAIHS,

r

3
P _nnornocts pacreopa, €M

P’ _gmmkaiiiiee MeHbIIIee 3HaYeHUe TUIOTHOCTH B TaOJHIIE,
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P” _Gmukaiiniee Gonbliee 3HaYEHUE UIOTHOCTH B TabnuIe,

¢’ % — KOHIIEHTpALUs PACTBOPA C INIOTHOCTBIO,

¢” _% — KOHIIEHTPAIHS PACTBOPA C IIIOTHOCTHIO.

[To paccunTaHHOW MPOICHTHOW KOHIIGHTPAIIUU OMPEICSIOT MOJSIPHOCThH H
HOPMaJILHOCTh PAacTBOpA.

y = Cs d 10
3 2
oy ~Co d 10

U
’

rie ©» — paccudTaHHas MPOIEHTHAS KOHIEHTpAIHs colu (2),
d _coorsercrByromas mioTHocth (1.0045),
O _3HaueHne SKBUBajIeHTa conu (53.5),

H _Mmonspras macca comu (53.5).
2 1.0045 10
N = =

0,59
53.5
M =2 -1.0045 10 ~0,59
53.5
Tabnuya 2. [lpoyenmuas Konyenmpayusi pacmeopa
%
mac |1 |2 |4 |6 |8 |10 |12 |14 [16 |18 |20
C
111111111111
NH,CI
p2000000000111
lol1 23|56l 7[9]0]1]3
410|360 3|6|0]|4]8]2
518191903853 |5]3

BbiBoa: MBI HayYWUJIMCh MPUTOTOBIIATH PACTBOPHI 33IaHHOM KOHIIEHTPALIUH U
ONpPENENATh MPOUEHT KOHUEHTpPAUWM JAHHOrO pactBopa. Ilpu BbIoIHEHHE
nepBoro omneiTa nporeHT omudku cocraBwio 0.06%. Bo Bropom ormbiTe
npouenTHas koHnenTpamus NH,Cl paBHo n1ByM.
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OueHouHbie MmaTepuaJibl (2 rox 00y4eHus)
I. Tecr
Bxoomnoit koumpons

Al. AToMy cepbl COOTBETCTBYET JIEKTPOHHAS CXEMA!
1)2e8¢e6e 3)2e8el8¢e
2)2e8¢e2e 4)2¢e8¢

A2. DneMeHT ¢ HanboJee IPKO BhIPAKEHHBIMU METAJUTMYECKUMU CBOMCTBAMU:
1) amtomunui 3) Maraui
2) TuTUN 4) xanui

A3. B monekyne Br2 xumnueckast CBsi3b:

1) uonnas

2) KOBaJICHTHAsI MOJSIpHAs
3) KOBaJICHTHAsI HETIOJSIPHAS
4) meTannyeckas

A4. ToabKO KMCIOTHI PACTIOJIOKEHBI B PAY:
1) NaCl, H2S, HCI

2) HNO3, HF, H2S0O4

3) H2SO3, KBr, HNO3

4) HCI1, SO2, NaNO3

AS. CocTtaBbTe XUMHYECKHE (DOPMYIIBI COCTMHEHUMN: a) OKCHUJI KaJIbIIHsI; 0) COJsTHas
KHUCIOTa; B) Gocdat Kajabius; T') Tuapokcu 6apus; 1) xmopun xeneza(lll).

A6. HazoBute coenuHeHNS:
a) HNO3; 6) A1203; B) Ca(OH)2; r) CaSO4; n) H3PO4

A7. JIns TuapoKCUAO0B (KUCIOTHI MM OCHOBAHMS) HAMUIIUTE (OPMYJIbI

COOTBCTCTBYIOIIIUX UM OKCHIOB!:
a) H2CO3; 6) Mg(OH)2; B) Al(OH)3; r) HNO3; 1) NaOH.

A8. V3 mepeunciaeHHbIX 2IEMEHTOB HAaUOOJBIITNI aTOMHBINA PaJyC UMEET aTOM:
a) Opom; 0) xJ10p; B) of; T) PTOP.

A9. HauOonb1ieit 351eKTpoOTPUIIATEIFHOCTHIO B COSMHEHUSIX 00J1a/1aeT aToOM:
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a) Opowm; 0) itox; B) pTop; ) XJ10p

A10. Hemeraiumnueckue CBOMCTBA B Py XMMUUYECKUX 371eMeHTOB Te, Se, S, O
a) U3MEHSIOTCS IEPUOIUUECKH; 0) HE U3MEHSIOTCS; B) BO3PaCTaloT; I') 0CIa0EeBalOT.

Al1l. Ilapa popmyn BemeCcTB, B KaXJI0M U3 KOTOPBIX CBSA3b TOIHKO KOBAJICHTHAS

HETOJIIPHAS:
a) F2, NaCl ;6) HCI, NaBr; B) CI2, Br2; r) BaCl2, 12.

A12. Cymma Bcex K03(pPUIIMEHTOB B YPAaBHEHUH PEAKIIMH, CXeMa KOTOPOM
Al+CI12=AICI3 paBHa: a) 4 6) 5 B) 7.

B1. Hanmummre snexTponHyto u rpadgudeckyto hopmyy smementa Ne 17 u
(GbOopMyITBI €70 BOAOPOTHOTO COSAUHEHUS, BBICIIIETO OKCHA M COSTUHEHUS C
KaJbIIUeM. YKaKUTE TUII CBS3H B 3THX COCITUHCHHUSIX.

B2. YcTraHoBUTE COOTBETCTBUE MEXKy Ha3BAaHUEM BEIIECTBA U KJIACCOM
HEOPTraHMYECKUX COCTUHECHHM, K KOTOPOMY OHO MPHUHAIJICIKUT:

HazBanwue BemiecTBa Knacc coeqnnenni

1) ruapokapboHaT HaTpUs A) 6eckuciaopoHas KIUCJIOTa
2) cepHas KHUCIIOTa b) memnoun

3) TUAPOKCHU ATFOMUHHUS B) xucnotHsIif okcua

4) okcup cepsl (V1) ') amdoTepHbIi THIPOKCU]T

J1) kucmopoacoepKaIas KIucioTa
E) xucnas conp

B3. [ans! BemectBa: MgCl, Fe(OH); Ca(OH), SOs;, BaCO; H,SO, AI(OH);,
Zn(OH),, HNO; FeO, Si0, CaO.

Breimummre ¢popmyssl: a) aM(pOTEPHBIX THIPOKCUIOB, 0) OCHOBHBIX OKCHIOB, B)
KHCJIOT. T) COJICH.

II. TIIpakTu4yeckasi padora Nel
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«AnenTndgukanus opraHuyecKux coeAuHEHN I

3ananme 1. B aByx npoOupkax 0€3 3TUKETOK COAEPKATCsl CIAEAYIOLINE
BEILECTBA!
1 BapuaHT: STWIOBBIM CIUPT U MypaBbUHAs KUCIIOTA;
2 BapuaHT: PaCTBOPHI NNIFOKO3bI U ITIULEPHHA;
3 BapHaHT: pacTBOPHI (hopMabaeruaa u OemnKa;
4 BapuaHT: paCTUTEIBHOE U MAILIMHHOE MacCJa;
5 BapuaHT: KpaxMaJbHbIN KJIEHUCTEDP U NIULEPUH;
6 BapuaHT: paCTBOPBI IIFOKO3bI U ITAHOJIA;
7 BApUAHT: PACTBOPBI CaXapOo3bl U IIIFOKO3HI.

[TomyuuTe y yunTens 1Be IpOOUPKHU B COOTBETCTBUU C HOMEPOM BaILETO
Bapuanrta. [Ipemioxure cnocod 3KCEepUMEHTAIBHOTO OMPEACTIEHUS COACPKUMOTO
Kax a0 npodupku. [locne ogo6penus Bamero npeaaoKeHus yauTeaem
IPUCTYNIUTE K MPAKTUYECKOMY PACIIO3HABAHUIO BEILIECTB.

3aganme 2. C NOMOIIIBIO OJJHOTO PEAKTUBA JOKAKHUTE, YTO INIFOKO3a SIBIIAETCA
BEILIECTBOM C JIBOMCTBEHHOU (PyHKITHEH.

3ananme 3. Bam BbI1aHbI MPOOUPKH C paCTBOPAMH, B OJHON M3 KOTOPBIX
COZIEPIKUTCSI TIIUIIEPUH, B APYTOH - (popManbaeru, B TpeThei - Tmoko3a. C
MOMOIIIbIO OJTHUX U TEX )K€ PEAKTUBOB OIMPEICIUTE KaXKJ0€ BEIIECTBO.

IIpakTueckas padora Ne
«BbiBeieHHE NATEH»

OmnbIT 1. Onpenenenne cocraba CMC no 3TuKeTKe
1. Bozbmute 3THKeTKH OT paznuunbix CMC.
2. Onpenenure, Kakue T00aBKH HCTIOIB3YIOTCS B KAKIOM CPECTBE.

OnbIT 2. YaajieHue ;KUPHBIX MATEH ¢ MOMOIIbI0 IKCTPAKIIUI

Ha Tkanp HaHEecuTEe HEOONIBIIIOE KOJTUIECTBO pacTUTEIHLHOTO Macha. [lox
TKaHb MOJIOKUTE CI0U (PHIIBTPOBAIbHON Oymaru. BaTHBIM TaMITOHOM,
CMOYEHHBIM TETUIBIM PAaCTBOPOM CMECH HAIIIATHIPHOTO CIUPTA U JTF0OO0TO
YHUBEPCATBHOTO MOIOIIETO cpecTBa (110 5 MII CpeICTBA M 5 MJI HAIIATBIPHOTO
cnipta pactBopute B 100 M TeTIoii BOMIbI), IPOTPUTE TIATHO, a 3aTeM MPOIJIaibTe
TOPSTYUM YTIOTOM Yepe3 YUCTYIO OETMYI0 XJI0mIaTro0yMaxKHYO TKaHb.

Cobmonaiite npaBuiia 6e3onacHocTH. [IsTHO 00pabaTsiBaiiTe OT KpaeB K
1eHTpy. byabsre BHUMAaTEIbHBI PU PabOTE C HAATBIPHBIM CITUPTOM !

3anumure HaOIIOAEHU.
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OnbIT 3. BHIBOI :KUPHBIX MATEH C MOMOIIbLIO A1COPOIUHU

Tenepps nonpoOyiTe BEIBECTU MATHO METOAOM afcopOiuu. s aToro
NOJAroToBIIeH o0pasel TKaHu (cM. OMBIT 6) MOCHINBTE U3METBYEHHBIM MEJIOBBIM
IIOPOLIKOM. Yepe3 HEKOTOPOE BPEMS OUUCTUTE TKAHb C IIOMOIIBIO IIETKU.

3anuunTe HaOJOACHNUS.

OmnbIT 4. BBIBOA )KMPOBOI0 NMATHA

OO0pa3zer] TKaHU C )KUPHBIM MSTHOM UCCIEAYNUTE HA YCTOWYMBOCTH OKPACKHU.
Jiist aTOTO Ha HEOOINBIION (hparMEeHT TKAaHU HAHECUTE HECKOJIBKO Karelb
PACTBOPHUTEIIS U IOJOXKIUTE S MUHYT. ECiii n3MeHeHu He HaOMI0aeTCst, MOKHO
IPONOIDKUTH paboTy. Bo 00pasen moainokuTe HeCKOJIBKO CI0EB can(eToK Uiu
bunsTpoBanbHOM Oymaru. O06padoTaiiTe MITHO BATHHIM TAMIIOHOM, CMOYEHHBIM
pactBoputeneM. [lepuoanuecku mensiiite candetku. [locie moaHoro ypaneHus
MSATHA MPOMOKHHUTE 0Opasel] TKaHu can(eTKou.

3anuiurTe HaOMOACHUS.

OnoIT 5. BeIBOI IATHA OT BOCKA

VYnanuth n30BITOK BOCKa TYIBIM kpaeMm Hoxka. CobmrofaiiTe mpaBusiia
oe3onacHoctu! [locne aToro o6padoraiiTe MATHO, KaK OITMCAHO B OMBITE 4.

3anumunre HaOIIOaEHNA.

OmnbIT 6. Y1a/ieHHe NATEH 0T COKa

Hanecute Ha naTHO HEOOBIIOE KOJIMUYECTBO BOJOPO/] MEPOKCH 1A, T0OABUB K
HEMY HECKOJIBKO Karellb HamaTelpHoro cnupra. Cobmronaiite npaBuia
0€30MmacHOCTH BO BpeMsI pabOThI: HE BABIXaWTE HCIAPEHUS, TOCKOIBKY
HAIIATBIPHBINA CUPT (KOHIIEHTPUPOBAHHBIN pacTBOP aMMHAKa) MOXKET 00KeUb
CIM3HUCTYI0 0007104Ky HOca. [IpoTpuTe mSTHO BaTHBIM TaMIIOHOM U ITPOMBITH
BOJIOM.

3anumunTe HaOIIOaeHUS.

Cnenaiite BBIBOABI.
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2.5. METOAUYECKHUE MATEPUAJIBI

MeTtoauueckue marepuaJbl (1 ron o0yyeHus)

IIpueMbI 1 MeTOABI

ObvscHumenvHo-uLIOCmMpa
MUBHBLI:

VY4eOHUK /151 BY30B.
CII0.: Xumusmar,
2001. - 512c.

Ne DopMbI OpTaHusatiH JAupakTuyeckui Dopmrt MarepuaiabHO-TEXHUYEC
/1 Pasnen 3aHATHI 00pasoBare;LHOro MarepuaJ TMOABCACHIB 1 oe OCHALIlCHHE 3aHATHA
npouecca (B paMmkax UTOTOB
3aHATHS)

1 | Benenue 3anarusi-3HaK | CrnogecHwiii: oecena, | Uuctpykius o Th. Omnpoc, Paznarounslii MmaTepuan,
OMCTBO. UHCTPYKTaXK, 0OBbsSICHEHUE. Tabnune! u cxembl | tectupoBanue | [IK, mocka, xumuueckue
becena. Haenaouwiii: neMoHcTpaius 10 XUMUHU. puOOpPHI U yCTAHOBKHU

puOOpoB, TEXHUYECKUX
YCTaHOBOK.
ObvsacHumenvHo-uLIIOCmMpa
TMUBHBLIL:

ITokas OCHOBHBIX
XUMUYECKUX TAOIUI] U CXEM
C OOBSICHEHUEM.

2 | OcHOBBI N3yuenue | CnogecHwiii: nekuusl, Hcnoap3oBanue Ompoc, Paznarounslii MmaTepua,
HEOPraHMu4YeCKOu HOBOTO oecena, oObsICHEHHE. METOANYECKUX nucbMeHHbId | [TIK, nocka, xumuueckas
xumuu, VI-VII Matepuana. | Haensaowuolil: TEMOHCTpAIUS | MaTepHUaIOB OTBET MOCyJa, XUMUYECKHUE
rpynnbl 3ansTue - | IpUOOPOB, TEXHUYECKUX aBTOPOB: PEaKTUBBI, IITATUBBI JJIs
3JIEMEHTOB MIPAKTUKYM | YCTAHOBOK, XUMHYECKOMN Huxonbckuit A.B., npobupok, pH — metp,

IIOCY/IbI, OIIBITOB. Cysopos A.B. ANEKTPOIU3ED
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I10Ka3 OCHOBHBIX Paznarounsiii
XUMUYECKUX TAOJIUI] U CXEM | MaTepHall.
C OOBSICHEHUEM. Pa3pabotka
IIpakmuueckuu: PEKOMEHIALINN 10
MpOBEICHNE JTA0OPATOPHBIX | IPOBEACHUIO
OTIBITOB, PEIICHUE 3a]1a4. 71a00paTOPHBIX
pabor.
TaOnuipl U CXEMBI.
OcHoBBI N3yuenue | CnogecHsiii: KU, Hcnoap3oBanue Ompoc, Paznarounslii marepual,
HEOPraHu4YecKom HOBOI'O Oecena, 0ObsICHECHME. METOANYECKUX nuceMeHHbIl | [IK, nocka, xummuueckas
xummu, IV-V Marepuana. | Haensaouwli: TEMOHCTpALUS | MaTepHAJIOB OTBET, KpaTkue | mocyna, XuMU4eCKUe
rpynnsl 3austue - | npuOOPOB, TEXHUUECKUX aBTOPOB: COOOIICHNS | PEAKTUBBI, IITATUBBI JJIS
3JIEMEHTOB IIPAKTUKYM | YCTaHOBOK, XMMUYECKOU Huxonsckunt A.b., npobupok, pH — metp,
MOCY/bI, OIBITOB. CyBopos A.B. BECHI, YCTAHOBKA JJIs
Obvacuumenvro-unntocmpa | Y4eOHUK J1s By30B. TUTPOBAHUS
MUBHBLIL. CII0.: Xumuzaar,
MOKa3 OCHOBHBIX 2001. - 512c.
XUMHAYECKUX TAOIUIL U cXeM | Pa3znarodHblii
C OObSICHEHUEM. Marepual.
Ilpaxmuueckuti: Pazpabotka
poBeieHrE Ta00PaTOPHBIX | PEKOMEH AU 110
OIBITOB, PELIECHUE 3a]1a4. IIPOBEJICHUIO
1a60paTopHBIX
paboT.
TaOauIbl U CXEMBL.
OcHOBBI N3yuenue | Crnogechwvii: nekuusl, Ucnonb3zoBanue Pedepar. Paznarounslii matepua,
HEOPraHu4eCcKou HOBOTO oecena, oObsICHEHHE, METOINYECKHUX Ompoc, [TK, nocka, XuMHA4deCcKas
xummuu, I-11 Marepualia. | pacckas. MarepuajioB IIUCbMEHHBIN | MOCYyAa, XUMUYECKUE
aBTOPOB: OTBET
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Ipyunbl 3ausrtue - Haenaonwiii: nemonctpanusa | Hukonsckuit A.b., PEAKTHUBBI, IIITATUBbI J1JIS
3JIEMEHTOB MPAKTUKYyM | mpruOOpPOB, TEXHUYECKUX Cysopos A.B. npobupok, pH — meTp,
YCTAHOBOK, MOKA3aTeNbHbIX | YUEOHUK /I BY30B.
OITBITOB. CIIo6.: Xumuspar,
Obvsacnumenvro-unmocmpa | 2001, - 512c.
MUBHBILL. Pa3pgarounsblit
MIOKa3 OCHOBHBIX Marepuall.
XUMHUYECKHUX Tabmui u cxeM | Pazpaborka
C OOBSICHEHUEM. PEKOMEHIALININ 110
IIpakmuueckuti. pelieHne IPOBEICHUIO
3a1ay. 1ab0paTopHBIX
paborT.
TaOauIIbl U CXEMBI.
OcHOBBI Nzyuenne | Cnosecnbiu: NeKUus, Ucnonb3zoBanue Pedepar, Paznarounslii matepua,
HEOPraHuYecKou HOBOTO Occena, OObsICHEHHE, METOIMYCCKHUX ompoc IIK, mocka, Xummdeckas
XUMMH, Marepuana. | pacckas. MaTepuaioB MOCy/1a, XUMUYECKHE
AJIOMUHUIA U IMHK |  3aHsaTtue - | Haenaowwiii: IEMOHCTpaIUsl | aBTOPOB: PEaKTUBBI, IITATUBBI JJI5
OPAKTUKYM | IPUOOPOB, TEXHUUECKHUX Huxonsckuit A.b., pOOUPOK.
YCTaHOBOK, Moka3arenpHbiX | CyBopoB A.B.

OTIBITOB.
ObvsacHumenvHo-uLIIOCMpa
MUBHBIU:

II0Ka3 OCHOBHBIX
XUMHUYECKHUX TaOJIHUI] U CXEM
C OOBSICHEHUEM.
Ilpaxmuueckuti.: pelieHne
3a/ad.

VY4eOHUK 71 BY30B.
CIIO6.: Xumusaar,
2001. - 512c.
Pa3pgarounsbrit
Marepua.
Pa3zpabotka
PEKOMEH AU 10
MIPOBEICHUIO
1a00paTopHBIX
paboT.
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TaOauIbl M CXEMBL.
6 | Urorosoe 3ansitue | Kourtponb | Crnogecnsiii: 6ecena, TaOnuipl U cXeMbl KomnokBuym, -
MOJIYYEHHBIX | pacckas. MMCbMEHHBIN
3HAHUH Haeznsaonwiii: nemoHcTpanus OTBET
MOJTYYEHHBIX BEIIECTB B
pe3ysbTare MpoOBEAEHHBIX
OTIBITOB.
Ilpaxmuueckuti: penieHue
3a/1a4.
Mertoguveckne MmaTepuaJbl (2 rog o0y4eHus)
Tpnembr i MeToxbLI . DopMbI MarepuajibHO-TeXH
Ne Dopmbl OpPraHu3anuu JAnpakTuyeckum
Paznen N NOABeeHUsI | HYeCKOoe OCHAIIlEHUE
/1 3aHATHH 0o0pa3oBaTeILHOIO Mpouecca MaTepuaJl
UTOIOB 3aHATHUSA
(B paMKax 3aHSITHS)

1 | BBenenue 3anstus-3Ha | Crnogechulil: oecena, | MucTpykius mo Ompoc, Pazgarounsiii
KOMCTBO. WHCTPYKTaX, OOBSICHECHHUE. Tb. Tabmumpr 1 | TectupoBanue | marepual, I1K, mocka,
becena. Haznsaonwiii: JEMOHCTpaLHs CXEMBI 110 XUMHUYECKHUE

npuOopoB, TEXHUYECKUX XUMUHU. npuodOpsI U
YCTaHOBOK. YCTaHOBKH
O0bsCHUMENbHO-ULTIOCMPAMUGH
bl
IToka3 OCHOBHBIX XUMHYECKHX
TAOJIMI] M CXEM C OObSICHEHHUEM.
2 | 2. CTtpoenue Nzyuenne | Crnogecuuiii: nexuus, oecena, Hcnonp3oBanue Ompoc, Pazpgarounsblit
OPraHM4YeCcKUx HOBOI'O 0OBSICHCHHE. METOAUYECKHUX nucbMeHHbI | Marepuad, [1K, nocka,
coeIMHEeHU Marepuara. OTBET MOJIEJIA MOJIEKYJI
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3ansarue - | Haenaowuwiii: neMOHCTpAIUS MaTrepuaioB
MIPAKTUKYM | MOJIEJIEN MOJIEKYJ BELIECTB ABTOPOB:
Obvacnumenvuo-untocmpamusr | HUKonbCkuit
bl A.b., CyBopoB
[10Ka3 OCHOBHBIX XUMUYECKUX A.B. YueOnuk
TaOJUI] U CXeM ¢ 0ObsicHeHueM. | st By30B. CIIO6.:
Ilpaxmuueckuti:monenupoBanue. | Xumuszaart, 2001.
- 512c¢.
Paznmarounsbri
Marepual.
Taomumel u
CXEMBI.
Mup yriieBogopoaos Nzyuenune | Crnosecwuiii: nexnus, Oecena, Ucnonb3zoBanue Ompoc, Paznarounslii
HOBOI'O 0OBsCHEHHE. METOAUYECCKUX nucbMeHHbIM | Mmarepual, [1K, nocka,
Marepuana. | Haensouwiti: neMOHCTpaIus MaTepraioB OTBET XUMHYECKas Mocya,
3ansiTue - | MpuOOPOB, TEXHUUECKUX ABTOPOB: XUMHYECKUE
MPAKTUKYM | YCTAHOBOK, XUMHUYECKOH Hwukonsckun pEaKTUBBI, LIITATUBbI
MOCY/bI, OTIBITOB. A.B., CyBopoB JU1S1 TPOOHPOK.
Obvsacnumenvuo-unniocmpamust | A.B. YueOHUK

blll:

MI0Ka3 OCHOBHBIX XHMHYECKHIX
TaOJIUIl U CXeM C OOBSICHEHUEM.
Ilpakmuueckuti: IPOBEICHNE
71a060paTOPHBIX OIBITOB.

11t By30B. CII6.:
Xummzaar, 2001.

- 512c.
Pa3pgarounsrit
Marepual.
Pa3zpabotka
pEKOMEH A
0 MPOBEICHUIO
1a00paTopHbIX
padoT.
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Tabmuibr u
CXEMBI.
Kucaoponcoaep:xxkammue | Nzyuenue | Crnogecuwiti: nexkuus, decena, Hcnonb3zoBanue Ompoc, Paznarounslii
OpraHnveckKue HOBOTO 00BsICHEHUE, pacCKa3s. METOUIECKUX nuckMeHHbIN | MaTepuai, [1K, mocka,
coeIMHEeHUsI Matepuana. | Haensaowuwuii: 1eMOHCTpAIIMS MaTepHuaIoB OTBET XUMHUYECKas MMocy/a,
3ansTHe - | IPUOOPOB, TEXHUYECKUX aBTOPOB: XUMHUYECKHE
MPAKTUKYM | YCTaHOBOK, MTOKa3aTeIbHbIX Hukonbckuit PEaKTUBBI, IITATUBBI
OIIBITOB. A.B., CyBopoB JUTSI IPOOUPOK.
Obvsachumenvuo-unntocmpamugt | A.B. YueOHuk
bl st By30B. CII0.:
IM0Ka3 OCHOBHBIX XUMHYECKUX Xummzaar, 2001.
Ta0NIUIl ¥ cXeM ¢ oObsicHeHueM. | - 512c.
llpaxmuueckuti: TpOBEICHUE Paznarounsrii
71a00paTOPHBIX OTBITOB. Marepua.
Pazpabotka
pEKOMEHAaInM
10 TPOBEICHHUIO
1ab0paTopHBIX
pabor.
Tabnuiel 1
CXEMBI.
A3oTcoaepkaniue Nzyuenne | Crnosecuulii: nekius, oecena, Ucnonb3zoBanue | TectupoBanue, | PazgaTrounblii
opraHuyveckKue HOBOTO 00BsICHEHUE, pacCKa3s. METOJUYECCKHUX orpoc, matepuai, [1K, nocka,
coelMHEeHUS Marepuana. | Haensouwiti: neMOHCTpaIus MaTepuaoB MMMCBMEHHBIA | XUMUYECKasl TIOCY/Ia,
3aHsaTHE - | MPUOOPOB, TEXHUICCKHUX aBTOPOB: OTBET XUMUYCCKHC
MIPAKTUKYM | YCTaHOBOK, MTOKa3aTeIbHBIX Huxonbckuit PCaKTUBBI, IITATUBBI
OMBITOB. A.Bb., CyBopoB JUTSL IPOOUPOK.
Obvacnumenvuo-unnocmpamust | A.B. YueOHUK

blll:

Ju1st By30B. CI16.:
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ITOKAa3 OCHOBHBIX XUMHWYCCKHUX

Xummzaar, 2001.

TaOJIHI] U CXeM ¢ 0ObsicHeHHeM. | - 512c.
llpaxmuueckuti: TPOBEICHUE Paznarounslii
71a00paTOPHBIX OTBITOB. Marepua.
Pazpabotka
PEKOMEH TA
0 TIPOBEJICHUIO
71a00paTOPHBIX
pabor.
Ta0nuie! 1
CXCMBL.
XuMHEA ¥ KU3Hb Nzyuenune | Crnosecwuiii: nexnus, 6ecena, HUcnons3oBanue Ompoc, Pa3nmarounsbrit
HOBOTO 00BsCHEHUE, paccKas. METOINICCKUX pedeparbr marepuad, [1K, nocka,
Marepuana. | Haensouwiti: neMOHCTpaIus MaTepuaIoB XUMHYECKas Mocya,
3ansiTue - | mpuOOPOB, TEXHUUECKUX aBTOPOB: XUMUYCCKHUC
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TaOJIUII K CXEeM C OOBSICHEHHEM.
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Hrorosoe 3ansTHe. Kontpons | Crnosecnubiii: Gecena, pacckas. Tabmuubr u Omnpoc
3ammTa NPOeKTHBIX MOJIYYEHHBIX | Haznaomwiii: 1eMOHCTpaIus CXEMBbI
pador 3HaHUU MOJIYYEHHBIX BEIIECTB B

pe3yJIbTaTe MPOBEAEHHBIX
OIBITOB.
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NudpopmannonHas kapra

JOTIOTHUTENIbHON 00111€00pa30BaTeNbHOM 0011epa3BUBAIOILIEH TPOTPaMMBI

«XuMusg 1 IKCIMIEPUMEHTDBD>

1 Ha3sanue nporpamMmmsbi «XUMHS U SKCTIEPUMEHTBD»
2 T'on pa3pabdoTku mporpamMmsl 2018 ron
3 Tun nporpammsl MonuduimpoBaHHas
4 Bua nporpamMmmsbl JlononHuTenpHas
obmeoOpa3oBaTeIbHas
5 HanpasBiieHHOCTH IPOrpamMMblI EctecTBeHHOHayuHas
6 Bo3pacrTHoi ypoBenb peanu3anuu | 14-17 ner
NMPorpaMmabl
6 YpoBeHb 0CBOCHUSA COAEPKAHUSA ba3oBeiit
o0pa3oBaHus
7 ®opMa peaiu3alUui NPOrPaAMMBbI I'pynnosas
8 Cpok peanu3anuy nNporpaMmbl 2 rona
9 ®.1.0. aBTOopa CasunoBa Mapus OneroBHa
10 | ducaoxkauus 1/0 MBOY «Cpennsiss mkona c.

Ps3anoso»




