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|. KOMILTEKC OCHOBBIX XAPAKTEPUCTHK JTOMOJIHUTEJBHOM
OBIHIEOBPA3OBATEJIbHOU ITPOI'PAMMBbI
1.1 IOACHUTEJIBHASA 3AIIMCKA

JlononHutenbHas o0liepa3BuBaloias nporpamMmma « XUMus o 310pOBbE B YIPAKHEHUSIX U
3a/layax» OpPUEHTHpPOBAaHA HA Y4YalUXCs, 3aHUMAIOLIMXCS IO MpOrpamMMme IMOJArOTOBKU B
MEIUIMHCKUE YUPEKIEHUS, a TaKXKE BO3MOXKHOCTb HCIIOJIb30BAaTh MaTepHal B JIPYIHX
HaIPaBJICHUSAX €CTECTBEHHOHAYYHON HANpaBJIeHHOCTH. JlaHHBIN Kypc MOTUBHUPYET ydalIuXcs Ha
310pOBBIi 00pa3 ku3HU. Llenbio Kypca aBnseTcst popMupoBaHre MOTUBAIUH TSI CO3HATEIBHOTO
BBIOOpa XMMUKO-OMoJoTHUeckoro mpoduias oOydenus. Kpome TOro, Kypc HampaBlieH Ha
yJIOBJIETBOPEHNUE II03HABATENILHBIX HMHTEPECOB y4alluXcs B OOJACTH XUMHUYECKHX MpoOiIeM
9KOJIOTHH, BaJICOJIOTUH, IOATOMY OH OyJIeT MOJIe3€H MHOTUM yJallluMCH.

Teopernueckass 4acTb Kypca COACPKUT HHPOPMALHMIO O BaXHEUIIMX OOBEKTaX,
dbopmupyromux  cpexy oOuTaHMS ~ dYenoBeka: atmocdepe, Ouocdepe, ruapochepe.
PaccmarpuBaroTcs ri00anbHBIE  HKOJOTHUECKHME MPOOJEMBI M BONPOCHI AHTPOIIOTEHHOI'O
BO3JICHCTBUS YelIOBEKa Ha OKPYKAIOIIYIO cpeay. B mpukiagHoil yacTu mporpaMMbl y4amuMmcst
npeuiaraeTcsi MPOBECTH CaMOCTOSTENIbHBIE HMCCIEeNOBaHMSA. TakuM 00pa3oM, M3ydeHHE ITOTO
Kypca GopMHpYeT cucTeMy 3HAHUN 00 OKpYXarolleM MHpE, MO3BOJSET OLIEHUTh KayecTBO U
0€30MacCHOCTh CPE/Ibl OOUTAHMSI YEITOBEKA.

Kaxngoe 3aHsTHE CBsI3aHO C OBNAJCHHEM KaKOro-TMOO MPaKTUYECKOTO0 HaBbIKA
0e30macHOi paboThl C BEIIECTBOM U IMPUOOPETEHUEM HOBBIX MOJIE3HBIX B JKU3HU CBEIACHHUM O
BEIIECTBAX, a TAKXKe 3aHATHE OPUEHTUPOBAHO HAa HaydHOE OOOCHOBAHHME COXPAHEHHUS CpEeIbl
OoOWTaHUS MU 370pOBbSl YEJIOBEKA, KaK CaMbIX Ba)XHbIX KAaTErOpuil B CHUCTEME LEHHOCTEH
oOmiecTBa.

[TpuBneueHne MOMOIHUTEIHLHON HH()OPMALIUN MEXIPEAMETHOTO XapakTepa O 3HAYCHUH
XUMHH B PA3IMYHBIX 00JIACTSAX HAPOJHOTO XO3SHCTBa, B OBITY, a TaK K€ B PELICHUU MPOOIEMbI
COXPAaHEHMS U YKPEIUIEHHs 370POBbs MO3BOJISIET 3aMHTEPECOBATH IIKOJBbHUKOB MPAaKTHUYECKOMN
XUMHEH, TOBBICUTh WX T[IO3HABATEIbHYI) AaKTHBHOCTh, PACIIUPUTh 3HAHHUA O TJIOOAIBHBIX
npobiemMax, pa3BUTh AaHATUTHIECKHE CTIOCOOHOCTH.

B ocHoBe e€ pa3paboOTKu -TOMOTHHUTEIbHBIE METOJUYECKHE MaTepHaibl AN yIUTENs
XUMHH U JIMYHBIE METOJUYECKHE pa3pabOTKU Iejarora — MpakTHKa M0 MOATOTOBKE y4allUXcs
JUTSI TIOCTYIUICHUS B TPO(UIbHBIE yueOHbIE 3aBe/IeHUs TPO(HeCcCHOHATBHOTO 00pa30BaHusl.

- HanpaB/jieHHOCTH NPOrpaMMbl: €CTECTBEHHOHAy4YHas.

— YpoBeHb nporpamMmspl: 6a30BbIi

Hacrosimass nporpamMmma pa3patoraHa B COOTBETCTBMU ¢ HOPMATHBHO-NPABOBbIMH
AOKYMEHTAMMU:

- @enepanbublii 3akoH 0T 29 nexabps 2012 roma Ne 273-®3 «O6
obpazoBanuu B Poccutickoii denepanumy;

- Pacnopsioxenue IlpaButensctBa Poccuiickoit ®denepamun ot 31 mapra
2022 roma

No 678-p «Konmenius pa3BUTHs JOTIOTHUTEILHOTO 0Opa3oBanus aeteit 10 2030 rogay;

- [Ipuxaz MunuctepctBa mnpocseuieHust PO ot 9 nosops 2018 r. N 196 «O0
yrBepxkaeHun llopsaka opraHu3anvu U OCYIIECTBICHHUS 00pa30BaTEIbHON AESTENHHOCTU TIO
JIOTIOJTHUTEIBHBIM 0011e00pa30BaTeIbHBIM IIPOrpaMMaMy;

- [Ipuka3z MunucrepctBa npocseuienuss PO ot 27 urons 2022 roga Ne 629 «O6
yrBepxaeHun [lopsaka opraHu3anvu U OCYIIECTBICHUST 0Opa30BAaTENbHON AESITEIBLHOCTH IO
JIOTIOJTHUTEIBHBIM 00111e00pa30BaTEeIBHBIM IIPOrpaMMam;,

- Ilucemo  MunuctepctBa oOpa3oBaHust ©  Hayku  Poccuiickoit
Oeneparmn ot 18.11.2015  Ne09-3242 «O HampaBieHud HHPOPMANMK» BMECTE C
«MeTonnyeckumMu pEKOMEHAALUAMHU 1o IIPOEKTUPOBAHUIO JOTIOJTHUTEIBHBIX
o011epa3BUBAIOLIUX MTPOrpaMM (BKJIIOYasi pa3HOYPOBHEBBIE IPOIPAMMBI)»;

- «MeToanyecKkue PEKOMEHIAMKA MO0 pPa3pabOTKe pPa3sHOYPOBHEBBIX IPOTrPaMM
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nonosHUTeILHOTO 00pazoBanus [AOY BO «MI'TTY» AHO JITIO «OT1kpbeiToe 00pa3oBaHuey;

- [locranoBnenne [7aBHOrO TOCYZapCTBEHHOTO CAHHUTApHOTO Bpada
Poccuiickoit ®eneparuu ot 28.09.2020 Ne28 «OO6 yrBepkaeHuu canuTapHbix mnpasui CII
2.4.3648-20 «CaHuTapHO-3MHIEMHUOJIOTHYCCKUE TPEOOBAHMS K OpPraHU3alusM BOCIHMTAHUS W
00y4yeHHUs, OTABIXA U 03JOPOBICHHS TN U MOJOAEKNY;

- [locranoBnenue ['7aBHOrO TroOCYIapCTBEHHOTO CAHUTAPHOTO Bpaya
Poccuiickoit @enepanuu ot 28.01.2021 Ne2 «O06 yTBEp)KIECHUM CAHUTAPHBIX MPABUI U HOPM
CanlluH 1.2.3685-21 «I'urneHuueckue HOpPMATUBBI U TpeOOBaHUA K 0OECIEeYEeHUIO
0e30macHOCTH ¥ (Uin) 6€3BpEAHOCTH TSl UeTOBeKa (PAaKTOPOB Cpeabl OOUTAHUSY,

- [lonoxeHne o CTPYKType, MOpsSAKE pa3pabOTKUM U YTBEPKACHUS
JOTIOTHUTEBHBIX 001Iepa3BuBarmmx oopazoaTenbHbIX IporpamMmM MAOJO «IIJAT «Xubuub»
r. Kuposcka.

AKTyaJIbHOCTh OOYCIIOBJIEHa TPOTUBOPEUYHEM MEXKIY HEOOXOAMMOCTBIO 3aIpPOCOM
Oosee TIIyOOKOro M3y4eHHs NPOTPAaMMHOTO MaTepuaia y4yalldMHCs, OpPUEHTHPOBAHHBIM Ha
najgpHelIee o0ydyeHrne MO0 XUMHUKO-OMOJIOTHYECKOMY MPO(III0 W CTaHIapTaMd OCHOBHOTO
obmiero oOpa3oBaHusi ¢ (UKCHPOBAHHBIM KOJIWYECTBOM YacOB HAa M3YYCHHE KaXKIIOH TEMBI.
VYyamuecss HyxaaiTcs B Oosiee TIIyOOKHX M MPOYHBIX 3HAHUSAX MO IpeIMeTaM eCTeCTBEHHO-
HAyYHOTO IMKJIA JJIS TIOCTYIUICHUS B Pa3lUYHbIC MPOQWIbHBIE YUPEKICHUS - METUIMHCKHUE,
9KOJIOTHUECKHE U AP.

OTANYMTEeNbHOI O0COOEHHOCTHIO NMPOrpaMMbl JAHHOH MPOrpPaMMBI OT TOAOOHBIX
MPOrpaMM 3aKJTI0YAETCs B COJEPKaHUU B HE PETHOHAILHOTO KOMIIOHEHTA.

B TekcTel 3amad M ympakKHEHWH BBEICHBI BOMPOCHI  37]0POBbECOEPEKEHMUS,
paccMaTpuBalOTCSd  OTHENbHBIE BOIPOCHI, CBSI3aHHBIE CO 3/I0POBBEM YEJIOBEKa, Ha TaKHX
npeaMeTax Kak Omoiorus, (u3nka, SKOJOTHs, YTO IMOMOTaeT MOHATh BAKHOCTH MPH M3yYCHUH
OTJIEIbHBIX MTPEIMETOB 3HAHUH BCEro y4eOHOTro Kypca.

[IporpamMma pacumpsieT 3HaHUS YYAIIUXCS O XMMHYECKHX BEIIECTBAX, HCIIOIB3YEMbIX B
MEeIUIMHEe, 00 OTHOIIEHWHM K JIEKAPCTBEHHBIM IMpermapaTaM, JaeT [MpelICTaBICHHE O
YEJIOBEUECKOM «IIPEATIPUSTANY, TTO3BOJISIET CBS3aTh MPEICTABICHUSI O XHMUYECKHX PEaKTHUBaX,
npenapaTax, MOMOraeT MOHATh POJIb BEIIECTB, SBISIOUIMXCS COCTABHOM YacThbiO TMPHUPOABI U
YeNIoBeKa.

JlanHas mporpamMma HE TOJIBKO CYIIECTBEHHO pacIIMpsieT OOLIUi M Hay4HBIH Kpyrosop
ydamuxcs, HO U IPe0CTaBIISIET BO3MOXKHOCTD TBOPYECKOTO TOAX0/1a K U3ydaeMOMY MaTepHaiy.
VYyammecss cMOryT MompoOOBaTh CBOM CHJIBI B COCTABJICHHMM W PELICHUH PpAcCUeTHBIX U
KaueCTBEHHBIX 3a/lad U YMEHHM BBIOpAaTh NpPE3EHTALMOHHBIA MaTepuasl U MPEeICTaBUTh €ro, B
YMEHHH MTOJITOTOBUTH COOOIIIEHUE, TOKIa, pedepart.

HoBu3na mporpamMmbl cocTOUT B 0Oojiee TIyOOKOM H3YYEHHUH TEM, CBSI3aHHBIX CO
3JI0pPOBBEM, OKPYXKAIOILEH Cpe/I0ii, MO3BOJSAET MOBBICUTH HKOJIOTHUECKYIO KYIbTYpPY YYaIIUXCs, a
TaKkKe BO3MO>KHOCTh NPUMEHSTh 3HaHWS B HW3MEHEHHOM CHUTyallud - pellaTth
KOMOMHUpPOBaHHbIE ¥ YCJIOXHEHHBIE 3aJauu. [lpenycmaTtpuBaeTrcs  NPaKTUKYM IO
OTIpe/IeNIEHUIO0 OPraHNYEeCKUX U HEOPTaHWYECKUX BEILECTB, BIMSHUE UX Ha OKPYKAIOILYIO CPEey
U Ha 370pOBbE 4YEJOBEKAa. B  OTHENbHBIX TeMax MPOrpaMMBbl MPOUCXOIUT TOTPYXKEHHUE B
HCCJEeI0OBATENIbCKYIO AeSTeNIbHOCTh. TakuM 00pa3oMm, MporpaMMa Mo3BOJIIET yJalluMCsl KPaTKO
MOBTOPUTH, OOOOIIUTH M 3aKPENHUTh 3HAHHMA O BEIIECTBAX, MX CBOICTBAaX, NPUMEHEHUU U
oOpatenuu ¢ HUIMH. Kpome Toro, Kypc 3HaKOMUT € pPellieHUeM HECTaHJApTHBIX 3a]a4, alrOPUTM
KOTOPBIX HE 00CYXIaJCs paHee Ha YpOKaxX XUMHUH, HO UMeeT OO0JIbIIOe MPAaKTUIeCKOe 3HAYCHHE
B TMOBCEJHEBHOM KH3HU. DTO 3a/Jaud MPOU3BOACTBEHHOI'O M IKOJIOTHMUECKOTrO CONEpKaHus, a
TaKXKe UCCIICZI0BATENILCKUE TIPAKTHUECKUE 3a1aHUs.

Ilenaroruyeckasi mesaecoo0pa3zHOCTh O0YCIOBIEHAa COOTBETCTBUEM METOAOB M (hopM
OpraHu3anui 00pa30BaTENBHOTO MpPOIEcca BO3PACTHBIM M WHAMBHUIYATbHBIM BO3MOXKHOCTSIM
0o0ydJaronmxcs.

IIpakTHyeckasi 3HAYMMOCTDH 3aKJIIOYCHa B OCHOBHOW HJ€€ MPOTPaMMBI — CO3aHHE
yCIOBUI JIsi 60Jiee MOJHOTO OCO3HAHMS yYalllUMUCS aKTyaJlbHOCTU M COIMAIbHOM 3HAYUMOCTHU
npoOsieMbl YXYAUICHUS 370pPOBbs YEIOBEKa, (PU3MOIOTMYECKOro JEHCTBHS Ha OPTraHU3M
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XUMHYCCKUX BCIICCTB; BIUAHUA XUMHUYCCKOI'0O 3arpsAa3HCHUA Opr}KaIOH_[Cﬁ CpE€AabI KaK CICACTBHUA
IMPOU3BOACTBCHHBIX IIPOLCCCOB W HCIPABUIIBHOTO HCIIOJIb30BaHHA BCIICCTB B 6BITy, CCIBbCKOM
XOSH?ICTBC; OCO3HAHHA MOTHUBAIUN 3JOPOBOI'O 06p338, JKHN3HU.

IlporpamMa  mo3BosisieT  peanu3oBaTh  O0Opa3oBaTeNIbHBIE,  BOCIUTATEIbHBIE U
MHPOBO33PEHUYECKUE 3a/1a4M TAKUX JTUCLUUIUIMH KaK XUMMUs, 3KOJIorus, Ouosorus, Baneonorus. B
Kypce HCHOJb3YIOTCS paboThl TBOPYECKOI'O, IMOMCKOBOIO, HCCIENOBATEIbCKOIO XapakTepa,
MIPaKTUYECKHUE 3aHATHUSI, TECThl U BUKTOPUHBI. MICIOIB3yeTCsS TEXHOJIOTUS CO3aHMsI IPOEKTOB 110
poOjeMe COXpaHEHUs 3[0pOBbs, YTO CHOCOOCTBYET IOBBIIICHHIO HHTEpeca ydaliuxcs K
IpeIMeTy W MHUIMHUPYET  TBOPYECKYH0  AaKTUBHOCTh  y4allMXCS, IOBBIIAET  HX
KOMMYHHUKa0€IbHOCTh IIPU paboTe B MUKPOTpYIIIAX.

AnpecaT NporpaMmbl: IIporpaMma paccuuTaHa Ha 0OyJaromuxcs B Bo3pacte 12-14 et

Cpok ocBOeHHsI: IporpaMMa pacCuuTaHa Ha OJIMH Tojl 00ydeHus

O0BbeM nporpamMmbl: 72 akaJeMUYECKUX daca

Pexnm 3aHsATHI: 3aHATHSA IPOXOAAT OAMH pa3 B HEAECIIO 110 BA aKaJEMUYECKUX Jaca B
JICHb.

®opmblI OpraHu3auuu o0pa3oBaTeIbHOIr0 npouecca: IpymnIoBas,
WHAUBUAYAIbHOIPYIIIOBAs.

®opMbl  00y4yeHHs1 W BHAbl 3aHATHI: JICKLUM, CEMUHApbl, IPOEKTHas U
HCCleloBaTeNIbCKasi JI€ATEIbHOCTh, IPaKTHUYECKHe paboThl, YpPOKU-TPAKTUKYMbI, TECThI-
TPEHUHT U, KPYTJIbIe CTOJIbI, KOH(EpPEeHLINH.

®opMbl 00yUeHHsI: OUHASI, OUHO-3a04YHAsl, TUCTAHIIMOHHAS

1.2. IEJIb U 3AJAYU ITPOT'PAMMBbI

Leasr mnporpamMmbl — TPEJOCTABICHUE BO3MOXKHOCTH  YIOBIETBOPHTH HWHTEPECHI
yyamuxcs B 001aCTH XUMHUH U MEJIUIIHBI B ITPOIIECCE MTPOBEACHUS SKCIIEPUMEHTAIBHBIX PaloT.

3agauyu MporpamMmel:

— pacmiupeHue u yriyOleHue 3HaHMH YYalluxXcsi O CTPOEHHM, CBOMNCTBAX,
MPUMEHEHUH ¥ METOJIaX MOJYICHHS BEIIECTB U MaTEPHAJIOB;

— pa3BUTHE TIO3HABATENBHBIX M HMHTEJUIEKTYalbHbIX CIOCOOHOCTEH Yydaluxcs,
YMEHUH CaMOCTOSITENIbHO MPHOOPETaTh 3HAHUS, a TAK)KE MOHUMAHUSI POJIM XUMUYECKON HAYKH B
pa3paboTke, MPOU3BOJCTBE U MPUMEHEHUH U XPAHEHUH JIEKaPCTBEHHBIX MIPENapaTos;

— pacuMpeHne eCTEeCTBCHHOHAYYHOTO MHPOBO33PEHMS YYallUXCs, MPEOOJICHUE
xemMo(poOun 1 6e3pazTMYHOr0 OTHOIICHHS K COBPEMEHHBIM YKOJIOTHYECKUM MpolieMam;

—~ BOCIIUTAHHE TPAXKMAHCKOW OTBETCTBEHHOCTH, TPYJOTIOOMS, aKKypaTHOCTH,
BHUMATEIBHOCTH, KOMMYHUKAaTUBHOCTH, O€pPEKHOT'O OTHOIIEHUS! K MaT€pHAIbHBIM M JTYXOBHBIM
LEHHOCTSIM;

— NOJrOTOBKA yYalluXcs K OJUMIIMAJaM, KOHKypcaM, Hay4HO-TIPAaKTHYECKUM
KOH(EpEeHIMSIM U TOCTYIUICHHIO B BY3HI.

[lepeunciennple 3a7a4dl  OXBATHIBAIOT IIUPOKUI Kpyr MpoOieM BOCHHUTAHUS U
JONOJHUTEIBHOTO 00pa30BaHMs IIKOJIbHUKA, PEIICHHE W Pealn3alys KOTOPHIX HEOOXOIMMEI
JUTSL JOCTHDKEHHS TOCTABJICHHOM LIEIH.



1.1. COAEP’KAHUE ITPOI'PAMMBI
1.3.1. YUYEBHBIHA ILJIAH

Yyeono-memamuueckoe naarnupoeéanue

No KonnuectBo yacos Dopmbl
i Haspanue pasnena, TeMbl Beero | Teopust | IlpakTuka arrecranuu/
KOHTPOJISI
1. OO6mmitf nHCTpYKTXK. BBenenne. 3mopoBne- 2 1 1 Bxopgsamas
TOHOPApP MYJPBIX. JIMarHOCTHKA
2. | Tumbl pacyeTHBIX 33134 5 0 2 Pemenue 3amay.
Ompoc
3. Tema 1. OcHOBHBIE XUMHUYECKHE TIOHATHSI. Pewienue 3anau.
OCHOBHBIE XUMHUYECKUE 3aKOHBI 1 4 3 1 Ompoc
3aKOHOMEPHOCTH.
4. Tema 2. Pacuerst mo gopmymnam. 6 5 4 Pewenue 3anau.
Ompoc
5 Tema 3. BemecTta opraHnueckue u 8 5 3 Pemenue 3anau.
HEOPTaHUIECKHE. Ompoc
6 Tema 4. PacdeTsl Mo XUMHUIECKAM Pewenue 3anau.
ypaBHEHUSM: Macca-mMacca, Macca-o0beM, 6 5 4 Omnpoc
o0BeM-Macca, KOJIIYEeCTBO BEIIecTBa —Macca,
Macca- KOJMYECTBO BEIIECTBA.
7 Tema 5.OKUCTUTETHLHO-BOCCTAHOBUTEIILHBIC 4 1 3 Pemenue 3amau.
peaknuu (OBP) JlomamHss anredka. Ompoc
8 Tema 6. PactBopsl. Konmienrparius, 8 5 6 Pemenue 3anay.
IIPUTOTOBJICHUE Pa00YMX PACTBOPOB Omnpoc
9 Tema 7. Pelienue 3aa4 Ha BbIXOJI IPOAYKTAa. 2 1 1 Pemenue 3anay.
Ompoc
10 | Tema 8. TepMOXHUMHUYECKHE PACUCTHI 2 1 1 Pemenne 3amaq.
Ormpoc
11 | Tema 9. HecrannaprHsie 3a1auu 4 0 4 Pemenue 3amau.
Ompoc
12 | Tema 10. KauecTBeHHBIE 3a1a4n(0OHAPYKEHIIE Pemenne 3anaq.
MOHOB-KOMIIOHEHTOB OMOJIOTHYECKHUX CPE. 4 1 3 Omnpoc
Omnpenenenne MPOIyKTOB KU3HENEATEIIHOCTH
JKUBBIX OPTaHU3MOB.
13 | Tema 11. Pacuets! o ¢popmyne. MaccoBast Pemenue 3anau.
noist. CocraBiieHue GOPMYIT IO TIPOIICHTHOMY 2 0 2 Ompoc
COJIepP KaHHIO IIEMEHTOB B CJIOKHBIX
BEIIECTBaX.
14 | Tema 12. OcHOBHBIC KJTACCHI HEOPTAHHUIECKUX 4 1 3 Pemenne 3anaq.
BEIIIECTB: OKCHJIbl, OCHOBAHHS, KUCIIOTHI, COJIH. Omnpoc
15 | Tema 13. Opranudeckue BeniecTBa B 5 1 1 Pemenue 3anau.
OpraHM3Max YeJoBeKa U )KUBOTHBIX. Omnpoc
16 | Tema 14. 'mapomms. Cpema pacTBOPOB. 2 1 1 Pemenne 3amaq.
Ompoc
17 | Tema 15. KauecTBeHHbIE peakllMy HA 7 0 7 Pemenue 3anau.
KaTHOHBI, aHNOHBI M OPTaHWYECKHUE BEIECTBA. Omnpoc
18 | Urorossle 3anstus (MToroBas aTTecTarius) Pemenne 3amaq.
3 1 2 Ompoc
Hrorosas
JIMarHOCTHKA
HUTOro 72 23 49




1.3.2 COAEP KAHUE YYEBHOI'O IIVIAHA

Beenenue — 4 yaca

3710pOBbEe- TOHOPApP MYIPBIX.

Tunsl pacueTHBIX 3a4a4 0 XUMHH

Tema 1. OcHOBHBIE XUMHYECKHUE MOHATHSA — 4 yaca

Tepmunonorust mnpeameTa (BELIECTBO, TEJNO, AaTOM, XHMHYECKUW JJIEMEHT, HOH,
MOJIEKYJISIPHBIE U TpaduuecKkue GopMyJIbl)

XUMUYECKHUE 3JIEMEHTHI B OpraHU3Me YeI0BeKa.

Tema 2. Pacuersl no ¢opmy.ie -6 yacon

dusznveckre BEeIMYNHBI B paCYETHBIX 3a/1a4aX. HemeTpuueckue pycckue Mepsl.

Omnpenenenue GopMyibl BEIIECTBA IO MACCOBOM J0JI€.

BnusHue uBeta Ha opranusm uenoBeka. Boga — BemectBo Nel, BpenHbie puBBIUKH.

['uruennyeckre HaBBIKU.

Tema 3. BemecTBa opranudeckue U Heopranmieckue — 8 yacon

Knaccudukanuss HeopraHW4ecKux M OpraHMYecKuX BemecTB. OCHOBHBIE XMMHUYECKHE
CBOMCTBA.

[IpumeHeHre MPOCThIX U CIOKHBIX BELIECTB B MeIULIMHE. BiausHue pexxuma Ha 3/10poBe.
IIpaBuna 6e30macHOCTH B 0OpaIlleHUH C BEIIECTBAMHU.

Tema 4. PacueTnl 10 XMUMHYECKHM YPABHEHUSAM — 6 yacoB

Onpenenenue MoJeKyIapHOU GopMynbl. 3a1ayu 10 CXeMe: Macca-Macca, Macca-00beM,
00BeM-00BEM.

3amaun Ha U30BITOK BEILECTBA.

OctopoxHo, siapl. Bcerma mm Oospmie- nyume? Ckopas moMomis joma. JlpmmTe
MPaBUJILHO.

Tema 5. OxkucUTEIbHO-BOCCTAHOBUTEILHBbIE peakunu — 4 yaca

JomarmiHss anteyka. BIMsSHUE ITyMa Ha OPTaHu3M.

Tema 6. PactBopbl — 8 yacon

Pemenne 3amau  Ha mpuroTtoBieHue pactBopoB. IIpakTtuyeckas pabota 1o
MIPUTOTOBJIEHUIO PACTBOPOB.

[HenictBus ¢ kpucramtoruaparamu. Cpena pactBopoB. ['uapoinns.

PacTBopbl, Kak nekapcTBeHHble mpenapaThl. llomomp mpu oTpaBineHusix. byderHsie
pacTBOpBI B OpraHU3ME.

Tema 7. Pemenue 3a1a4 Ha BbIX0/ NPOAYKTA — 2 yaca

dapManeBTUYECKas IPOMBILIUIEHHOCTb.

Tema 8. Tepmoxumuyeckue pacuersbl — 2 yaca

DHepreTudecKuii oOOMeH.

Tema 9. HectanaapTHble 3a1a4uu — 4 yaca

PacueTs! cyTOYHON MOTPEOHOCTH XMMHUYECKUX 3JIEMEHTOB B IMUIIEBHIX MPOIYKTAX.

Buramunsl. O mpaBUIbHOM MUTaHUU.

Tema 10. KauecTBeHHbIE 3a1a4H -4 yaca

OOHapy)eHHe NOHOB- KOMIIOHEHTOB OMOJIOTHYECKUX CPE]I.

Omnpenenenue NpoAyKTOB )KU3HEACSITEIBHOCTH )KUBBIX OPraHU3MOB.

Tema 11 «Pacuernl mo d¢opmyse .MaccoBas gogasi. Cocrabiienue ¢opmys 1o
MaccoBoOii 10J1e» - 2 yaca

Omnpenenenrie MOJICKYIIPHBIX GOPMYIT BEUIECTB 110 MACCOBBIM JIOJISIM 3JIEMEHTOB B HUX

Tema 12 «OcHOBHBIE KJIaCChI HEOPraHHMYECKHUX BelllecTB» -4 yaca

Oxcuppl, K1accudukaims, HOMEHKIaTypa, cBoiicTBa. OCHOBaHUS, UX KIacCU(PUKALIUS.

Kucnotsl, conu. CocraB ,kinaccudukanysi, HOMEHKIATypa

Tema 13 «Oprannyeckue BelecTBa B OPraHU3Max 4ejI0BeKa U JKUBOTHBIX» -2 yaca

benku, )kupbl, yrieBobl, FOPMOHbI

Tema 14 « 'mapoan3 .Cpena pacTtBopa» -2 yaca

['uponu3 opraHMYecKUX U HEOpraHM4ecKux Beml-B. OnpeieneHue cpeibl pacTBopa



Tema 15 «KavecTBeHHBbIe peakIHM HAa KATHOHBI ,AHHOHBI W OpPraHUYecKHe
BeLIEeCTBA» -7 4acoB

KauecTBennsle peaximu Ha K, Na", Ca®', Li*, cu®, NH+4, AP

KauectBennsie peakiuu Ha Mgz+, Ag+, H*, Fe3+, Fez+, Cr3+, Cr 2+, zn?

KauectBennsie peakmuu Cl, Br, J, 802'4, 802'3, SZ', PO3'4, COZ'g, NO75;, OH

KauecTBeHHBIC peakIuy Ha OPraHNYECKHUE BEIIECTBA

Hrororas arrecranus (TECTUPOBAHUE, PEIICHUE PACUCTHBIX 3a7a4, PEBPAICHHS)

1.4. TIJNIAHUPYEMBIE PE3VJIbTATHI

[MpenMeTHBIMU pe3yJabTaTaAMH OCBOSHHUS MPOTPAMMBI SIBISIOTCA: B TO3HABATEIHHOU
cdepe: ONMUCHIBATH JIEMOHCTPAIMOHHBIE W CAMOCTOSITENIbHO TPOBEJCHHBIC AKCIIEPUMEHTHI,
WCTIONB3YSl JUIE OTOTO PYCCKHM SI3BIK M SI3BIK XUMHH; HAOIIOIaTh JIEMOHCTPHUPYEMBIE U
CaMOCTOSITEIIFHO MPOBOJUMBIC OTBITHl, XUMHUYECKHE PEAKIMH, MPOTEKAIOIINE B MPHPOJIC U B
OBITY; B IIEHHOCTHO-OPHUEHTAI[MOHHOW c(depe: CTpOUTh CBOE MOBEJCHHE B COOTBETCTBUU C
MPUHITUIIAMA OEPEKHOTO OTHOMICHHUS K TIPUPOJIC; B TPYIOBOM Cdepe: TIIaHUPOBATh U TIPOBOIUTH
XUMHUYECKHHA YKCIIEPUMEHT; UCTIOB30BaTh BEIIECTBA B COOTBETCTBHH C MX MpPEJHA3HAYCHHEM U
CBOWCTBaMH; B cdepe Oe30MacHOCTH KU3HEACATEIIFHOCTH: OKa3bIBaTh TEPBYIO MOMOIIL TPU
OTPaBJICHHUSIX, OXKOTax M JPYruX TpaBMax, CBSI3aHHBIX C BEHIECTBAMH H JaOOPATOPHBIM
000pyTIOBaHUEM.

[To oxoHYaHMU Kypca yyaruecs OyayT:

3HaTh:

- POJIb XUMUU B TIO3HAHUH OPTraHU3Ma YEJIOBEKa U OKPYKAIOIIEH Cpe/Ibl U BO3MOKHOMN
3alUTE €0 OT Pa3IUYHBIX BO3JCHCTBHUIA,

- IPOOJIeMBI, CBSI3aHHBIC C COXPAHEHHUEM U YKPETUICHUEM 3]I0POBBS;

-METO/Ibl PEUICHHS U COCTABJICHUS PACUETHBIX 3a/1a4;

-[paBUJIa OXpaHbl TpyAa MpU paboTe B XMMHUYECKOH J1abopaTopuu;

-aJITOPUTM JEHCTBUI MPU pEeICHUH MPAKTUYECKUX 33a/JaHUH, B TOM UUCIIE
HCCIIeIOBATEIILCKOTO XapaKTepa;

-OCHOBHBIE 3aKOHOMEPHOCTH XMMHUYECKUX PEAKIIUN;

-~THTIBI XUMUYECKUX PEAKITUH 110 Pa3IMIHBIM KJIACCU(PUKAIMOHHBIM XapaKTEPUCTHKAM.

VYMeTh:

-CaMOCTOSITETILHO paboTaTh U MPUOOPETaTh 3HAHUS;

-Ha0II0AaTh, CPAaBHUBATH, 00001ATh, BBIEIITH INIABHOE (CYILIECTBEHHOE);

- YCTaHABIIMBATh IPHUYNHHO-CJICICTBCHHBIC CBSI3H;

- JIeNaTh JOTUYECKHE YMO3AKITFOUCHNUS;

-penraTh pacueTHBIC 33/1a4M Pa3IMYHBIMH CITIOCOOAMU;

-HaxOJIUTh HEOOXOAMMbIE UCTOYHUKU HHPOPMAIUH;

-HCIT0JIB30BATh MOJIYYCHHBIC 3HAHUS B TIOBCETHEBHOM JKU3HU;

-YMETh COCTaBJISITh PACUECTHBIC 33/1aUH: a)CaAMOCTOSATENBHO, 0) TIO ATOPUTMY.

JluaHOCTHBIE pe3yNnbTaThl B cepe OTHOMIEHUH oOydarommxcs K cebe, K CBOeMY
3JI0pPOBBIO, K MO3HAHUIO CEOsI:

— OpHUEHTaNMsI OOYYAIOIIMXCS Ha JIOCTHKEHUE JIMYHOTO CYACThs, PEaTM3aIlHI0
MO3UTUBHBIX JKU3HEHHBIX TMEPCICKTHB, WHUIMATHBHOCTh, KPEATUBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K JIMYHOCTHOMY CaMOOIPEAENIEHUI0, CIOCOOHOCTh CTaBUTh IEIH M CTPOHTH
’KU3HEHHBIE IIaHbI,

- TOTOBHOCTh M CIOCOOHOCTH OOECHeYHuTh ce0e W CBOUM OJIM3KHUM JOCTONHYIO
JKU3HB B MPOIECCE CAMOCTOSTEIHHOM, TBOPUESCKOW M OTBETCTBEHHON JEATEILHOCTH;

— TOTOBHOCTh W  CIIOCOOHOCTh OOYyYAalONMMXCS K OTCTaWBaHUIO  JIMYHOTO
JIOCTOMHCTBA, COOCTBEHHOTO MHEHHS, TOTOBHOCTh U CIIOCOOHOCTh BBIpaOATHIBATh COOCTBEHHYIO
MO3UIIUIO TI0O OTHOIICHHUIO K OOIIECTBEHHO-TIOMTHYECKAM COOBITUSIM TPOIUIOTO W HACTOSIIETO
Ha OCHOBE OCO3HAaHUsS, U OCMBICIEHUS UCTOPUU, NYXOBHBIX LIEHHOCTEW M JOCTHUKEHHUI HAIIECH
CTpaHbI;



- TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS K CAMOPAa3BUTHIO U CAMOBOCITUTAHUIO
B COOTBETCTBHM C OOIIEUEIOBEYECKUMHU LIEHHOCTSIMH U HJeajJaMH Tpa)IaHCKOro OO0IIEecTBa,
MOTPEOHOCTh B (PU3MUYECKOM CaMOCOBEPIICHCTBOBAHHH, 3aHATHSIX CIIOPTUBHO-030POBUTEIHHON
JeSITENbHOCTBIO;

- NPUHATAE W peallu3aius [IEHHOCTEH 3I0pOBOTO M 0€30MacHOro oOpasza >KHU3HH,
OepexHoe, OTBETCTBEHHOE W KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (PH3UYECKOMY H
TICUXO0JIOTUIECKOMY 3JI0POBEIO;

- HEMPUSITHE BPEAHBIX MPUBBIUCK: KYPEHHS, YIIOTPEOICHUS alKOTOJIsl, HAPKOTHKOB.

Memanpeomemnule pe3ynvmamol

Pecynamusnuvle ynusepcanvHule yuebHvie Oeticmeust

OOyuaromuiicst HAyquTCs:

- CaMOCTOSITEIIEHO ONPEICIISITh eI, 33/1aBaTh TapaMeTPhl U KPUTECPHUH, 110
KOTOPBIM MO>KHO OIIPEAEIUTh, YTO LENb JOCTUTHYTA;

- OILICHMBATh BO3MO>KHBIE MOCIIE/ICTBUS JJOCTUKEHHSI TIOCTABJICHHOM 11eTTU B
NeSITEIIBHOCTH, COOCTBEHHOW KU3HU U JKU3HH OKPYKAIOIIHX JIFO/ICH, OCHOBBIBASICh HA
COOOpaKEHUSIX ITUKU U MOPAJIU;

- CTaBUTh U (HOpPMYIHPOBATH COOCTBEHHBIE 3a]]a4l B 00pa30BaTeIbHON
NESTEIIBHOCTH U KU3HEHHBIX CHTYAIIHSIX;

- OILICHMBATh PECYPCHI, B TOM YHCIIE BPEeMs U APyrue HeMaTepuaibHbIE PeCypChI,
HEO0OXO0IUMBIE JUTSL TOCTHIKCHHUSI TIOCTaBJICHHOM I1eTIH;

- BBIOUpATh IMyTh TOCTHKEHUS 1I€JIH, TUIAHUPOBAThH PEIICHUE TIOCTABJICHHBIX 3a/1a4,
ONTUMU3HPYS MaTepHANIbHbIE U HEMaTepHUaIbHbIE 3aTPaThI;

- OpraHu30BBIBATH A((EKTUBHBIN MIOUCK PECYPCOB, HEOOXOIUMBIX JIJIS IOCTHIKCHUS
MOCTaBJICHHON IEIIN;

- COTIOCTABJISITh MOJIYYEHHBIN PE3yNbTaT AESITENFHOCTH C TIOCTABJICHHON 3apaHee
LEeTbIO.

Tlo3nasamenvhole yHugepcaivhvie yueOHvle Oeticmeus:

- WCKaTh W HAXOIUTh OO0OOIIEHHBIE CIOCOOBI pEIIeHUs 3a7ad, B TOM YHCIE,
OCYIIECCTBIISITh Pa3BEPHYTHI WH(POPMAIMOHHBIA IMOWCK M CTaBUTh HAa €ro OCHOBE HOBBIE
(yueOHBIC U TTO3HABATEIIHHBIC) 33/1aUH;

- KPUTHYECKH OIEHUBATh W MHTEPIPETUPOBATH WH()OPMAIHIO C PA3HBIX MO3UITHH,
pacrno3HaBaTh U (PUKCHUPOBATH MPOTUBOPEUHs B MHYOPMAIIMOHHBIX HCTOUHUKAX;

- UCIIONB30BaTh  pa3iUyYHble  MOJENBHO-CXeMaTHYeCKHe  CpeiacTBa  JUIs
MIPEJICTABIICHUS CYIICCTBCHHBIX CBSI3¢H W OTHOIICHHIA, a TAaK)KE MPOTUBOPEUHI, BBHISIBICHHBIX B
MH(OPMALIMOHHBIX HCTOUYHUKAX;

- HaXOJWTh M TPHUBOIUTH KPUTHUECKHE APTyMEHTHI B OTHONICHUM JCHCTBHHA |
CY)ICHHIA JAPYroro; CIOKOWHO W pa3yMHO OTHOCUTBCS K KPUTUYECKUM 3aMEYaHUSIM B
OTHOIIIEHUU COOCTBEHHOTO CYKJEHUS, pACCMaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

- BBIXOJIUTh 32 PAMKH y4eOHOTO IMpeAMeTa M OCYIIECTBIIATH IIeJICHATPABICHHBIN
MTOMCK BO3MOKHOCTEH IS IIUPOKOTO MIEPEHOCa CPEJICTB U CIOCOO0B ACHCTBUS;

- BBICTpauBaTh WHIUBUAYAIbHYIO 0Opa30BaTEeNIbHYI0 TPACKTOPHUIO, YUYHUTHIBAs
OTPaHWYEHUS CO CTOPOHBI IPYTUX YYACTHUKOB M PECYPCHBIC OTPAaHUYCHUS;

- MEHSTh U YACPKUBATH PA3HBIC MO3UIIUY B TO3HABATEIBHON €ATEILHOCTH.

Kommynuxamusnvle ynugepcanvhvie yuebHvle oeticmeus:

- OCYIIECTBIISITh JICTIOBYIO KOMMYHHKAITMIO KAaK CO CBEPCTHHKAMH, TaK U CO
B3pOCIIBIMH (KaK BHYTpU 00pa30BaTENbHON OpraHM3alliy, Tak M 3a €€ MpejesaMu), mogoupaTh
MapTHEPOB I JICJIOBOM KOMMYHHKAIIMM HCXOIS W3 COOOpPaKCHHH pPe3ydbTaTHBHOCTH
B3aMMOJICHCTBUS, a HE IMYHBIX CUMIIATUH;

- IpU OCYILECTBICHUH TPYNIOBOl paboThl ObITH KaK PYKOBOAMTEIEM, TaK H
YJICHOM KOMaHJBl B Pa3HBIX poysiXx (TeHepaTop HJCH, KPUTHK, WUCTIOIHHUTEh, BBICTYIIAFOIIHM,
SKCIEPT U T.1.);



- KOOPAMHHUPOBATH M BBINOJIHATH padOTy B YCIOBUSIX peajbHOr0, BUPTYATbHOTO U
KOMOMHHPOBAaHHOTO B3aUMOJICUCTBUS;

- pa3BepHYTO, JJOTUYHO U TOYHO M3JIaraTh CBOIO TOYKY 3PEHUS C MCIOIH30BAHUEM
aJICKBAaTHBIX (YCTHBIX U TUCHbMEHHBIX ) S3BIKOBBIX CPEJICTB;

- pacrno3HaBaTh KOH(QIMKTOTCHHBIC CUTYallMH U MPEAOTBPAIATh KOHMIUKTHI 10 UX
aKTUBHOM (pa3bl, BBICTPAWBaTH JIEJOBYI0 M 00pa3oBaTelbHYI0 KOMMYHHKAlLMIO, u30eras
JMYHOCTHBIX OIICHOYHBIX CYKJICHUH.

IIpeomemnvie pesynvmamol:

- pPacKphIBaTh Ha MPUMEpPax Poib XUMUU B (POPMHUPOBAHUU COBPEMEHHON HAaY4YHOI
KapTUHBI MUPA U B IPAKTHYECKOHN TEITSITHHOCTH YEJIOBEKA;

- JEMOHCTPUPOBATh Ha TIpUMEpax B3aWMOCBSI3b MEXKIYy XUMHEH U JPYTHMH
€CTECTBEHHBIMU HaYKaMU;

- packpeIBaTh Ha TPHUMEpPax IOJIOKCHUS TEOPHH XHMHYECKOTO cTpoeHus A.M.
byrneposa;

— noHuMaTh pusndeckuii cmbich [lepuonnueckoro 3akona J[.M. MenneneeBa u Ha
€r0 OCHOBE OOBSCHATH 3aBUCUMOCTh CBOMCTB XMMHYCCKHX 3JIEMEHTOB M OOpPA30BAaHHBIX UMH
BEIIECTB OT 3JICKTPOHHOTO CTPOCHUS aTOMOB;

- OOBSCHITh TPUYUHBI MHOTO0OPA3Hs BEIIECTB HA OCHOBE OOITUX MpEeCTaBICHUN
00 MX COCTaBe U CTPOCHUH;

- NPUMEHATHh TpPaBHJIA CHCTEMAaTUYECKOW MEXKIYHAPOJHON HOMEHKJIATYPHl Kak
CPEIICTBA Pa3IMYCHUs U UACHTU(PHUKAIIUHN BEIIECTB IO X COCTaBY U CTPOCHHUIO;

- COCTaBIISATh MOJICKYJISIPHBIE M CTPYKTYpHBIE (OPMYJIbI OPraHUYECKHX BEIICCTB
KaKk HocuTesnell MH(OpMalu O CTPOSHHH BEIIECTBA, €ro CBOMCTBaX M MPUHAMIEC)KHOCTH K
ONPEAECICHHOMY KJIACCy COECIMHEHUM;

- XapaKTepU30BaTh OPraHMUYECKUE BEIECTBA MO COCTaBY, CTPOCHHUIO U CBOICTBaM,
yCTaHaBIMBATh MPUYNHHO-CJIE/ICTBEHHBIE CBSI3U MEXy JaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

- NPUBOJIUTH TMPUMEPHl XHUMHUYECKUX PEAKIMA, PACKPHIBAIONINX XapaKTepPHBIC
CBOMCTBA THUNHWYHBIX TPEJCTaBUTENEH KJIaCCOB OPTraHUYECKUX BEIIECTB C MEJbI0 HX
uaeHTU(GUKAIN 1 00BSICHEHHS 00JaCTH MPUMEHEHHS;

- MIPOTHO3MPOBATh BO3MOXKHOCTH MPOTEKAHUS XHMHYECKUX PEAKIMH Ha OCHOBE
3HaHMUN O THUIAX XUMUYECKOW CBA3HM B MOJIEKYJIaX PEareHTOB U UX PEaKIIMOHHOW CIIOCOOHOCTH;

- UCIIOJIb30BaTh 3HAHMS O COCTAaBE, CTPOCHUM W XUMHUYCCKUX CBOWMCTBAX BEIIECTB
JUTst 0€30MaCHOTO MIPUMEHEHHS B TPAKTHYECKON A TeTbHOCTH;

- OPUBOJUTH MPUMEPHl MPAKTHUYECKOTO HCIOIB30BaHUS MPOIYKTOB MEpepabdoTKU
He(TH ¥ MIPUPOJTHOTO T'a3a, BBICOKOMOJIEKYJIIPHBIX COCTUHECHUH (TIOTUAITHIICHA, CHHTETHIECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

- IPOBOJMUTH OIBITH IO PACIO3HABAHMIO OPraHMYECKHX BEIIECTB: IJIHMIIEPUHA,
YKCYCHOUM KHCIIOTHI, HEMPEICTbHBIX )KHPOB, TIIFOKO3BI, Kpaxmaia, 0€JTKOB — B COCTAaBE IMHIIEBHIX
MIPOJYKTOB U KOCMETHUECKHUX CPEJICTB;

- BJIQJICTh TPaBWIAMH W TpHeMaMH Oe30MacHOW pabOThl ¢ XUMHUYCCKUMU
BEIIECTBAMU 1 1aOOPATOPHBIM 000pPYTOBAHHEM;

- yCTaHABIMBATh 3aBHUCHUMOCTh CKOPOCTH XHMHUYECKOH pEaKIud U CMEIICHUS
XUMHYECKOTO PABHOBECHSI OT Pa3IMYHBIX (DAKTOPOB C IENBIO OINPENCICHUS ONTHMAIbHBIX
YCIIOBUI MPOTEKAHMSI XUMUYECKUX MTPOIIECCOB;

- IPUBOJUTH IPUMEPHI THPOJIHM3a COJIeH B TOBCEAHEBHON KU3HU UEIOBEKa;

- IPUBOJUTH MPUMEPHl OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIMi B MPHUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KU3HEEATEIHHOCTH OPraHU3MOB;

- IPUBOJUTH MPUMEPHI XUMUYECKUX PEAKIINH, paCKPhIBAIOIIUX O0IINEe XUMHUYECKHE
CBOMCTBA MPOCTHIX BEMICCTB — METAIJIOB U HEMETAILJIOB;
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- POBOJIUTH PacyeThl HA HAXOXKJIEHHUE MOJEKYIIPHONH (OpPMYIIBl YIIIeBOJOpOIa IO
MPOJYKTaM CTOpPaHMsl U IO €ro OTHOCUTEIbHOW IJIOTHOCTH M MAaCCOBBIM JOJSIM 3JEMEHTOB,
BXOJISIIMX B €T0 COCTAaB,;

- BJaJEeTh TMpaBUiIaMH O€30MacHOro OOpalleHus: € €AKUMH, TOPIOYMMH U
TOKCUYHBIMU BEIICCTBAMH, CPCACTBAMUA OBITOBOI XHUMHH,

- OCYHICCTBIIATDH IIOUCK XUMHYECKOU I/IH(I)OpMaLII/II/I 110 Ha3BaHUAM,
uaeHTu(uKaTopam, CTPyKTypHBIM (pOpMYyJiaM BEIIECTB;

- KPUTUYECKH OLICHUBAaTh W HMHTEPIPETUPOBATh XHUMHUYECKYI0 HH(pOpMAIHIO,
COJIeprKalIytocs B COOOIIIEHUSX CPEJCTB MaccOBOM MH(popmaluu, pecypcax MHTepHeTa, HayqHO-
NOMMYJIAPHBIX CTATbAX C TOYKH 3PCHUA CCTGCTBGHHO-H&Y‘IHOI)’I KOPPEKTHOCTH B LCJIAX BBIABICHUA
OIIMOOYHBIX CYXICHUN U GOPMUPOBaHUS COOCTBEHHOH MO3UIINU;

- OpENCTaBIATh IYTH peleHUs TJI00aJbHBIX MpoOJeM, CTOSIMIMX —Mepes
YCJIOBCUYCCTBOM: 3KOJOTUYCCKUX, DOHCPICTUICCKUX, ChIPbCBBIX, U POJIb XUMHUU B PCIICHUU I3TUX
po0JeM.

- WUTFOCTPUPOBATEH HA MPUMEPAX CTAHOBJICHUE M 3BOJIIONUIO OPTAHUYCCKON XHUMHH
KaK HayKH Ha Pa3IMYHBIX HCTOPUYECKUX dTANaxX ee Pa3BUTHS;

- UCIIOJIb30BaTh METObl HAYYHOTO MMO3HAHUS MIPH BBHITIOJTHEHUH TPOEKTOB U
y4eOHO-HUCCIIeIOBATENBCKHX 33149 110 U3YUYEHHIO CBOMCTB, CIIOCOOOB MOTyYSHHS U
pacrno3HaBaHMsI OPraHUYECKHUX BEIIECTB;

- O0OBSCHITH MPUPOIY U CIIOCOOBI 00Pa30BaHUs XUMUYECKON CBSI3U: KOBAJICHTHOM
(TmoJIsIpHO#, HETONSPHOM ), HIOHHOM, METAJUTMUECKOM, BOJJOPOTHON — C LENBIO ONPEIeICHUS
XUMHUYECKON aKTUBHOCTHU BEIIECTB;

- YCTaHABJIMBATb TCHETUYCCKYIO CBA3b MCKAY KJIaCCaMU OPraHNYCCKUX BCUICCTB
JJISL OGOCHOB&HHH HpHHHHHHaHBHOﬁ BO3MOXHOCTHU MMOJTYYCHHUA OPTaHUYCCKUX COCI[I/IHCHI/H\/JI
3aJIaHHOTO COCTaBa U CTPOCHUS;

- YCTaHABJIMBATh B3aUMOCBSI3H MEXTY (haKTaMH U TEOpHEH, IPUUNHON U
CJIEJICTBUEM MPU aHAIH3€E MPOOJIEMHBIX CUTyallui 1 00OCHOBAaHUY MPUHUMAEMBIX pELICHUH Ha
OCHOBE XMMHYECKUX 3HAHUM.

1. KOMILITEKC OPTAHU3AIIMOHHO-TIEJATOIrMUYECKHX YCJOBHUM
PEAJIM3ALUU ITPOI'PAMMBbI

2.1 KAJEHJAPHBIN YUYEBHBIN I'PA®UK

KonnuecTBo yueOHBIX 4acOB Ha OCBOEHHE MPOTpaMMBbl : 72 akaJIeMUYECKUX yaca
VYuebnblil rpaduk mepBoro rojga o0ydyeHus: paccuutaH Ha 36 yueOHbBIX Helesb. 3aHATUS
[0 TporpaMMe MpOBOIATCA € ceHTsI0ps mo 31 wmas, Kaxaoro ydyeOHOro roja, BKJIIOYas
KaHUKYJSIPHOE BpEMsi, KPOME 3UMHHUX KaHUKYJ (IIPa3IHUYHBIX JTHEH)
3aHsTHS IPOBOSATCS B COOTBETCTBUHU C KajeHaapHO-yueOHbIM rpaduxom - [IPUJTIOXKEHUE

2.2. YCJIOBUA PEAIN3ALINU TPOT'PAMMBI

Metoanyeckoe U TuIakTHIecKoe oOecrieueHue:

- MeToaMYecKkue pa3pabOTKH, METOJMYECKHE YyKa3aHUsl M PEKOMEHJAIMH K
MPAKTUYECKUM 3aHATHUSM;

- yueOHas, MeTOJUUEeCKas, TOTIOJHUTEIIbHAS, CTICIHaIbHAS JTUTEPATYPa;

- pPa3BUBAIOIIME U JUATHOCTUUECKUE MAaTEpUaIIbl: TECTOBBIC 3aJJaHNs, BUKTOPHHBI,

- IUAKTUYECKUE MaTepHaIbL:,

- WUTIocTpanuy; Gotorpadpuu, 4epTeKH U CXeMbl 000pyI0BAHUS

- pa3JaToOYHBII MaTepHall.

Xumuueckas J1abopaTtopHasi Mocy/ia, anmnaparsl ¥ TPUOOPHI:

1) mpuGops! 1715t paboThI ¢ Ta3aMu;
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2) ammapathbl ¥ MPUOOPHI JIJIsL ONBITOB C TBEPABIMHU, KUJIKAMHU BEIIECTBAMH;

3) u3MepuTenbHbIe TPUOOPHI ¥ MPUCTIOCOOTICHUS JIJISl BBIIOJIHCHHUS OTIBITOB;

4) cTeKIsTHHAS W TJIACTMAcCOBas TOCYAa M MPUCTIOCOOJICHUS IJIsT TPOBEICHUS OIIBITOB.

XUMHUYECKUE PEaKTUBBI U MaTEPHAIIbIL:

I)IIpocThie BemecTBa: Meb, HATPUH, KaJdbIIUWA, MarHUH, JKeJIe30, IUHK;

2)OKCHUIbL: ME/IH, KaJIbIus, XKejle3a, MarHus;

3)KHUCIIOTHI: CepHasl, COJIsTHAs, a30THAs;

4)ocHOBaHMS - THAPOKCUIBL: HATPUS, KaabLus, 25%-Hbli BOJHBII pacCTBOp aMMHUAKa;

5)conu: XJIOpUIBI HATPHS, MEIH, ATFOMHUHHMS, Keje3a; HUTpaThl Kallus, HaTpHsl, cepedpa;
cynbhaT MEeIH; UOIH]T KaJIusl; TFOMOKATHUCBBIC KBACIIBI; TUXPOMAT KaJIHs,

6)opraHnyecKkre COEAMHEHHUS: ITaHOJ, YKCYCHas KHCJIOTa, caxapo3a, METHJIOBBII
OpaHXeBBIN, PeHON(PTATICHH, JIAKMYC.

2.3. POPMbI ATTECTAIUHN/KOHTPOJIA

@opMbl  ATTECTALMU/KOHTPOJIS — pa3padaThBAlOTC ©  OOOCHOBBIBAIOTCS IS
OTIpeieIeHUs] Pe3yIbTaTUBHOCTH YCBOCHHUS NMPOTPAMMBI, OTPaXaroT LEIH U 33a4d IPOrPaMMBl,
MEePEYUCIISIIOTCS COTIIACHO yueOHo-TeMaTtnuueckomy Tutany (TectupoBanue, OGecena)

HauGonee noaxoasmas ¢popma OLIEHKH — ABISETCS TECTUPOBAHUE.

B Teuenne Bcero mepmona oOydeHHs MeAaror BeAeT MHIWBUAYaJTbHOE HAONIOJICHHE 32
TBOPYECKUM Pa3BUTHEM KaXJ0T0 00y4yaemoro.

MexaHHU3M OIEHKH Pe3yIbTaTOB OCBOCHUS MPOTPAMMBI.

KoHTpoib pe3yabTaToB pa3BUTHsL, 00y4aroIMXCs IPOBOAUTCS TPH pa3a B ro/l.

Bxoasimasi AMAarHOCTHKA OCYIIECTBISIETCS B Hayalle CEHTAOpS, MpPH IMOCTYIUICHUU
oOyyarolerocsi B yueOHoe 00beJUHEHUE, B BUI€ HAOIIOACHUS U 3JIEMEHTapHBIX BOIIPOCOB.

IIpoMe:KyTOUHBI KOHTPOJIbL OCYIIECTBISICTCS B cepeinHe ydeOHoro rojga ¢ 18 — 22
nexalOpsi, B BUJe HAOJIOJCHUS HAa TEMaTHUECKUX 3aJaHMUAX U y4acTHs B IMOJBUKHBIX MIPax U
COPEBHOBAHUSX TI0 TIPOHICHHBIM TEMaM.

HroroBnlii KOHTPOJIb NPOBOIUTCA B KOHIE ydeOHoro roga c¢ 20- 24 mas, B BuUje
KOMIUIEKCHOTO COPEBHOBAHUS 110 TIPOUICHHBIM TEMaM.

Konrtpons 3YH yuamuxcst npoBoguTcs B CIEAYIOMUX (opMax: KOHTPOJIBHOE 3aHSTHE,
WUTOTOBOE 3aHSATHE.

Metoabl KOHTpOJS: OHpOC, HaONoJeHHe, OOCYXKJIEHHe, aHaliu3, CaMOKOHTPOIIb,
B3aMMOKOHTPOJIb, OIICHUBaHKE, MHANBUAYAIbHBIH KOHTPOJIb, cOOece0BaHne, TECTUPOBAHNE

JluarHocTUpOBaHME C TIOMOIIBIO TECTOBBIX 3aJaHMH TO3BOJIIET MOJYYHUTh Hambosee
MOJIHYIO KapTUHY YCBOEGHHs MPOTrpaMMHOI0 MaTepuaia. TecToBble 3aJaHHusl, T/Ie IPEICTaBICHbI
pa3IMyHbIe BAPUAHTHI OTBETOB, JIYUIIEe CIOCOOCTBYIOT BO3MOXKHOCTH peOCHKA MPUMEHUTH CBOH
YMEHMsSI M 3HAHUS, TaK KaK COAepXKaT 3JEMEHT Wrpbl U BBI3BIBAIOT MEHbBIIE CTPECCOBBIX

CUTYalUH.
TectupoBaHue TPOBOIUTCS B YCIOBUAX 3aHATHA. Bce oOydaromuecs BBIMOTHSIIOT
3afaHug  OJHOBpeMeHHO. (dDopMa BBINOJHEHUS — UWHAWBUAYalbHas. llepen mnpoBeneHuem

TECTUPOBAHUS MPOBOAUTCS HMHCTPYKTa)K IO BBIIOJHEHHUIO 3aJaHUil. MakcumanbHOE BpeMs
BBITIOJIHEHUS 3aJjaHui — 45 MUHYT.

OmnpeneneHsl KpUTEPUH U pa3pabOTaHbl MOKA3aTENH, KOTOPHIE IMO3BOJSIOT MO BCEM
napaMeTpaM OLEHUTb YPOBEHb YCBOCHHUS 00pa30BaTEIbHON POTPAMMBI.

HToroBwlii (MpoMeKyTOYHASL, CTAPTOBASI, UTOrOBAasi ATTECTAIUN):

1. Cmecu u ux pazzeneHue (MpakTUKyM).

2. Knaccudukanuss XaMU4eCKHX BEIIECTB.

3. Pemenue pacy€THBIX 3a71a4 BCEX TUIIOB. (MHOTO BapHaTHUBHBIC).

[Iporpamma «O3amadeHHas XUMHS» HE TMPEANOIaraeT KaKuX-THMO0 CIeluaTbHBIX
3a4€THBIX WM 9K3aMEHAIlMOHHBIX 4acoB. TeKyIuil KOHTPOJIb OCYIIECTBISETCS B TEUEHUE BCETO
Kypca oOy4deHus: B pas3nuuHbiX (opmax. OcHOBHBIE (DOpPMBI MOABENCHUS HMTOTOB U OIICHKA

12



pe3yiabTaToB OOY4YEHMs: KOHKYPChl IO PEIHIEHHWI0 U COCTaBJICHUIO 3a]a4; CEMHUHApHI;
SKCHEpUMEHTAJIbHAS M MpaKTU4ecKas paboTa; ydacThe B OJUMIIMAZAX M HHTEIUICKTYaJbHBIX
MapadoHax; CMOTp 3HaAHUH U T.1.

IIpomexyTouHas arrecTanusl MPOBOAUTCA KaK OLIEHKA pe3ysIbTaTOB OOyYeHHUs 3a IOl U
BKJIIOYAaeT B ce0sl MPOBEPKY TEOPETHUYECKUX 3HAHUM, NMPAKTUUECKUX YMEHUH U HaBBIKOB.
WroroBass arrecranys BOCIUTAHHUKOB IPOBOAMUTCA 110 OKOHYAHUIO OOYy4eHMsI IO
JIOTIOJIHUTEIbHOI 00pa3oBaTeIbHOM porpamMmme.

Pe3ynbTaThl UTOTOBOM aTTECTallMU OOYYAIOIIUXCS JOJDKHBI OLEHUBATHCS TAKHMM 00pa3oM,
YTOOBI MOKHO OBLIO OMPENETUTh:

- HACKOJIBKO  JOCTUTHYTBl  IPOTHO3UPYEMBIE  PE3yJbTaThl  JONOJHUTEIBHOMN
00pa30BaTeIbHON NPOTrpaMMbl KaXKIAbIM 00Yy4aroLMCS;

- IOJTHOTY BBITIOJIHEHHSI TOTIOJIHUTEIILHON 00pa30BaTeIbHON POTPAMMBIL;

- pe3yJIbTaTUBHOCTb CaMOCTOSITEIbHON AEATEIbHOCTH OOYYaloLIerocs B TEUEHHE BCEX
roJI0B 00y4eHHUs.

[TapameTpsl HOJBEIEHUS UTOTOB:

- KOJIMYECTBO BOCHUTAaHHUKOB (%), IOJHOCTBbIO OCBOMBLIMX JIOIOJHUTEJIbHYIO
00pa30BaTEeNIbHYI0 IPOrpaMMy, OCBOMBIIMX HpOrpaMMy B HEOOXOAMMOH CTeneHH, He
OCBOUMBIIUX [IPOIPaAMMY;

- IPUYMHBI HE OCBOCHHUS AETbMHU 00pa30BaTeIbHOM NPOrpaMMBbl;

- He00XOIMMOCTh KOPPEKIMH ITPOTrPAMMBI.

Kputepun oleHKH pe3ysbTaTUBHOCTH.

Kpurepun onieHKH ypOBHSI TEOPETUYECKON IOATOTOBKH:

- BBICOKUH YpOBEHb — 00yUaIOIIUNACS OCBOMII PAKTUUECKU Bech 00bEM 3HaHuii 100-80%,
MIPEyCMOTPEHHBIX IPOrpPaMMOil 3a KOHKPETHBIN MEepUo/I; CHeUaIbHbIe TEPMHUHBI YIOTpeOseT
OCO3HAHHO U B [TIOJIHOM COOTBETCTBHUHU C UX COJEPKAHUEM;

- CpeHUI YpOBEeHb — y oOydaromierocss 00bEM YCBOCHHBIX 3HaHMN coctaBiisieT 70-50%;
COYETaeT CIEeUUATbHYI0 TEPMUHOJIOTHIO C OBITOBOI;

- HU3KUH ypOBEeHb — oOydJaromuiics osnangen MeHee udeM 50% o0BEmMa 3HaHWM,
MIPEIYCMOTPEHHBIX MPOTrPaMMOif; peOEHOK, KaK MpaBUiIo, U30eraeT yrnoTpedasaTh crielualbHbIe
TEPMUHBI.

Kputepun onleHKM ypOBHS IPaKTUYECKON OJTOTOBKH:

- BBICOKMI ypoBeHb — oOydaromuiics osnazen Ha 100-80% ymeHMSMH U HaBBIKAMU,
MPEeIyCMOTPEHHBIMU TPOrpaMMON 3a KOHKPETHBI Tmepuoj; paboTaeT ¢ 000pyrOBaHHEM
CaMOCTOSITEJIBHO, HE MCIBITBIBAET OCOOBIX TPYJHOCTEH; BBINOIHAET MPAKTUYECKHE 3aJaHUs C
3JIEMEHTaMU TBOPYECTBA;

- CpenHuil ypoBeHb — Yy oOyuaromerocs OObEM YCBOCHHBIX YMEHMH M HaBBIKOB
cocrapnsier 70-50%; paboTtaer ¢ 00OpyIOBaHHEM C TOMOINBID TEAArora; B OCHOBHOM,
BBINOJIHAET 3a/1aHUS Ha OCHOBE 00pasia;

- HU3KUH ypoBeHb - peOEHOK oBinazen mMeHee yeM 50%, MperycMOTPeHHBIX YMEHHH U
HaBBIKOB;

- peOEHOK HMCIIBITHIBAET CEPbEIHBIE 3aTPYAHEHUS IPpU paboTe ¢ 000pyaoBaHHEM; PeOEHOK
B COCTOSIHUU BBIIOJHSTH JIMIIb IPOCTEHUIINE TPAKTUYECKHE 3aJaHHs [Ie/1arora.

JlocTikeHsl HAMEYEHHBIX 00pa30BaTEIbHBIX PE3YNIbTAaTOB (PUKCHPYETCS MO TOJHOTE U
MIPABUIBHOCTH BBIMOJHEHHs YYAllUMUCS 33/laHUil B MPEICTAaBICHHBIX pPabdoTax Ha 3aluTe
MpOEKTa WIM Ha Hay4YHO-TIPAaKTHUeCcKOM KoH(epeHUuu. I[IpoMeXyTOUHBI KOHTPOJIb
JOCTYDKEHUM yJaluxcsi OCYIIECTBISIETCs yepe3 HaOIio/ieHe aKTUBHOCTH Ha 3aHATHH, aHAIU3
Pe3yJIbTaTOB BBINOJIHEHHUS 3aaHusl, Oecenpbl ¢ ydamuMucs. Toroslil 3a4eT MOKHO BBICTABIISATh
10 KPUTEPHSIM: JINYHOE yJaCTHE B IPOBEJACHUN IKCIIEPUMEHTA, HE MEHEE OJTHOTO IIPECTaBICHHUS
pe3yJbTaTOB UCCIEIOBAaHUS, HE MEHEE OJHOIO BBICTYIJICHHUS NMPH OOCYKIEHUU IOJYYEHHBIX
JTAaHHBIX.

13



2.4. OHEHOYHBIE MATEPUAJIBI
1 BapuaHT
Yacte A K xasicoomy 3adanuio wacmu A 0aubl HeCKOIbKO OMBEmMo8, U3 KOMOPbLX MOIbKO 0OUH
sepHulil. Boibepume eepubiil, no Bawemy muenuto, omeem.
Al. Bemectsa, umeromue popmynsr CH; — O — CHz u CHz — CH, — OH, sBnsiroTcst
1) romosoramu; 2) u3oMepamu;
3) monuMepamu; 4) menTHIaMH.
A2. YrneBoaopo[, B MOJIEKYJIE KOTOPOIO aTOMBI YIJIEpoa UMEIOT Sp3 rUOPHUIN3AIHIO
1) 6yren-1; 2) 6yran; 3) Oyraauen-1,2; 4) 6yrun-1.
A3. IlpogykToM ruapaTaiiii 3TUJICHA SABISCTCS:
1) crupr; 2KHCIIOTA;
3) anpaerun, 4) ankaH.
A4. TonbKo B OJIHY CTAJUIO MOXKET MPOTEKATh TUAPUPOBAHKUE HTOTO YIIIEBOJOPOA:
1) 6yraguen-1,3; 2) 6yren-1; 3) 6enzoin; 4) Oyrun-2.
A5. KonruecTBo aToMOB BOJIOpPO/Ia B IIUKJIOTEKCAHE:
1)12; 2)8; 3)10; 4)14.
A6. Peakiust cpeibl B BOJIHOM pacTBOPE TIUIMHA!
1) HefiTpanbHast; 2) kucnasi;  3) cojeHas;  4) MIeIOYHas.
A7. B NIpOMBIIIIEHHOCTH apOMaTHYECKHE YTIEBOIOPOABI OTYYarOT 3. ..
1) mpuponHoro rasza; 2) Hetu; 3) 0CTATKOB rOpHBIX Nopon; 4) Topda.
AS8. YKcycHas KHCIIOTa He BCTYMAeT BO B3aMMOJICHCTBHE C BEIIECTBOM
1) oxcu KaybIHst 3) menp
2) MEeTaHOJI 4) nuiesas coja
A9. AuleTWIICH TPHUHAJICKUT K TOMOJIOTHICCKOMY PSTY:
1) ankaHoB; 2) ankuHOB; 3) apeHOB; 4) aJIKEHOB
A10. IMomumponuieH NoJy4aroT U3 BemecTBa, popmMyia KOTOpOro
1) CH,=CH,;; 2)CH=CH; 3)CH3-CH;-CHs 4)CH,=CH-CHas.
Al1l. K 510BUTEIM BelliecTBaM OTHOCHUTCS:
1) meranon; 2)ata”on, 3) mpomaHoi; 4) OyTaHOIL
A12. Ilpu cropanuu 3 MOJib ME€TaHa [0 TEPMOXUMHUYECKOMY YPABHEHUIO
CHs+ 20,= CO;+ 2H,0 + 880 x>k BBIIEIUIIOCH:
1)293,3 kJIx; 2) 1760 x/Ix; 3) 2640 x/Ix; 4) 880 xJx.
A 13. deHoun HeNb3s UCTIOB30BATH AJISl OJTYUEHUS

1) kpacurenei 3) nuIIeBbIX J00ABOK
2) KanpoHa 4) B3pbIBYATHIX BELIECTB
A 14. ®opmanuH — 3TO BOAHBIA PacTBOP
1) ykcycHoro anpaeruaa 3) MypaBbUHOTO albAeTHaA
2) YKCYCHOM KHUCIIOTbI 4) 5TUIIOBOTO CHIHPTA
Yacte B

1. OOwem raza, KOTOpBIN BBLACTUTCS MIPU THApoIN3e 6,4 T kKapOuaa KaJlblus, paBeH
71 (3aMMILUTE YUCIO C TOYHOCTBIO A0 JAECSTHIX).

2. YCcTaHOBHTE COOTBETCTBHE MCIKAY Ha3BAHUCM BCIICCTBA U YN CIIOM T-CBS3€H B €ro

MOJIEKYJI€.
Haszeanue eewjecmea Yucno mceazeli 6 monekyne
1) atan a) HOJIb
2) 6yraauen-1,3 0) oaHa
3) mpomnen-1 B) 1B
4) anieTHIICH T) TpU

1) 4EeThIpE
3. YcTaHOBHUTHL COOTBETCTBHE:
BEIIIECTBO HAaXO0X/ICHUE B MPUPOJIE



1) I'mroko3a a) B COKE CaXxapHOU CBEKJIbI

2) Kpaxman 0) B 3epHE
3) Caxapo3sa B) B BUHOTPATHOM caxape
4) Henmronosa T') B JpEBECUHE

4. Ywmcno n3oMepHbIX UKI0ankaHoB coctaBa CsHip paBHO:
(3anmuIuTe 1esoe YKUCIio).
5. YcTaHOBHUTE COOTBETCTBUE MEXYy pEareHTAMH U TUTIOM PEaKIIHH.

Peazenmui Tun peaxyuu

1) CoHyt Oy > a) 3aMeIleHne

2) CHy-> 0) OKHCIICHUE

3) CH3COOH +KOH -> B) MPUCOEIUHEHUE
4) CH4+Cl, > r) oOMeHa

1) pa3oKeHue

6. YcTaHOBUTE COOTBETCTBHE MCKAY Ha3BAHUCM BCIICCTBA U €TI0 q)OpMYHOﬁ.

Hassanue eewyecmea Dopmyna
1) OTaH a) CHs-CHj3
2) MeTaHoI 6) CH3-OH
3) mpormaHoBasi KUCIOTa B) CH=CH
4) aneTuiieH r) CH3-CH,-COH

1) CH3-CH,-COOH

2BapUAHT

Yacte AK kastcoomy 3adanuio uacmu A 0ansl HECKOILKO 0OMEemos, U3 KOmopwvlx moabKo 00UH

sepHulil. Boibepume eepubiil, no Bawemy muenuto, omeem.
Al. N3omepom 2-metusnOyrena-1 sBusercs

1) 6yren-1, 2) 2-MeTHITIeHTeH-1;

3) neHrasx; 4) menteH -1.
A2. B Monekyne npornena rudpuausanusiopOuTaieil arToMoB yriepojaa:
1) sp% 2) sp%; 3)sp; 4)sp’msp.
A3. IIpogyKTOM NpHUCOEAUHEHUAXIOPOBOIOPOJA K ITEHY SBIISAECTCS:

1) 2-xnopmpomnaH; 2) 1-xnopaTaH;

3) 2,2-1uXJIOpIpOTIaH; 4) 1,1-quxnopaTaH.
A4. C xaxIpIM U3 BEIIECTB: OpOMOBOAOPO, BOIOPO, BOJa — OyIeT B3aMMOACHCTBOBATh!

1) mpoman; 2)aten; 3)ataH; 4) dheHOMI.
AS. K coegunenusm, umeronmm ooy gopmyny CnHan, oTHOCHTCS

1) 6enzon; 2) rekceH; 3) rekcad; 4) reKCHH.
A6. K xakomy Ki1accy mpHUHaJIeKaT OCIIKH:

1) cnoxxHbIe APUPHI; 2) MOAMHYKJICOTH/IBI;
3) mpocTsie YGupsL; 4) noauaMuIbI.
A7. TIpOMBINIIJIEHHBIM CITIOCOOOM TIOJIYYE€HHS YIIIEBOJIOPOJIOB ABIAECTCS: 1) rUpupoBaHue; 2)

nzoMepuszanus; 3) ruaponus; 4) KpeKuHr.
A8. Peakiyio «cepeOpsHOTO 3epKajay» J1aeT:

1) dbenom; 2) MypaBbUHas KHCIIOTa
3) rauuepuH; 4) 6enzon
A9. [Iponananb NpUHAAIEKUT K TOMOJIOTHUYECKOMY PSAY:
1) dbenomnsr; 2) caxapujbl; 3) aMHHBI; 4) anpaerusl

A10. TTomumep cocraBa (—CH,—CHj—), moyden us:

1) stunena; 2)ortana; 3)Oyrana; 4)3TuHA.
All. K HapKOTHYECKUM BEIIECTBAM OTHOCHUTCS:

1) stanon; 2) nmpomnanoii; 3) METaHOI, 4) OGyTaHOIL.
Al2. B pe3ynbrare peakiiy, TepPMOXUMUYECKOE YPaBHEHUE KOTOPOl
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C2Hs0H + 30,—> 2C0O; + 3H,0 + 1374 x/Ix,
BbIACIMIIOCH 687 Kk TeroTsl. KonnuecTBo BelllecTBa 3TaHOjIa PaBHO
1) 0,5 mosb; 2) 1 moas; 3) 1,5 moinb; 4) 2 MO,
A13. I'muuepuH HeNb3sl UCIIONb30BaTh ISl IOIYYEHUS

1) B3pbIBUATHIX BELIECTB 3) nexkapcTB
2) 3TWIJIOBOTO CIMpTa 4) xpeMoB U Ma3ell B mappromepun
Al4. TloaconHe4yHoe, JIbHSHOE, XJIOMKOBOE Maciia OTHOCATCS K KJIACCy:
1) yrneBopl 3) xupsl
2) Genku 4) peHomsr
Yacte B
1. Macca nukiiorekcana, mojy4eHHasi B pe3ysibTare B3auMo ieicTBus 7,8T 6eH3o0u1a ¢
BOJIOPOJIOM paBHa T (3alUIINTE YUCIIO C TOYHOCTHIO /10 I€CATHIX).
2. YCTaHOBHUTE COOTBETCTBHE MEX/1y HA3BaHHUEM BEIIECTBA U KJIACCOM COCAMHEHUII.
Ha3zeanue eewyecmsa Knacc opeanuueckux coeounenuti
1) nponua a) aJbJeTUuIbl
2) sTaHab 0) amKUHBI
3) Tomyoun B) KapOOHOBBIE KUCIIOTHI
4) anieTHIICH T') apeHbI

1) QJIKEHBI

3. VYkcycHas KHUCIIOTa BCTYIAeT B PEAKIIUIO C:
A) COJITHOM KUCITOTOU
b) ruapokcunom HaTpus
B) azotHo# kucnoToM
I') okcuaom Kanbnus
J1) kapOboHaToOM HaTpHUs
E) xnopunom menu (II)

3anuiuTe nepevyeHb OyKB B asipaBUTHOM Hopsiake 6e3 mpoOesoB
4. Yucno nzomepHbIX ankeHoB cocTaBa CsHg paBHO:
(3amuIIuTe 1eI0e YKUCIIO).
5. YcTaHOBHUTE COOTBETCTBUE MEXKAY peareHTaMH U THUIIOM PEaKIHH.

Peazenmui Tun peaxkyuu
1) CoHat H2O a) raJoreHupoBaHue
2) CoHo+ Hp 0) ruapaTanus
3) 2CHsCl + Zn B) THIPUPOBAHHE
4) CoHgt Cl, I') TUAPOTraJOreHUPOBAHKE

1) cunTe3 Bropa.
6. YcTaHOBHTH COOTBETCTBUE MEXIY (PYHKIIMOHATHHON TPYIIION U KJIACCOM BEIEeCTBA:

(yHKIIMOHAIbHAS TpYIINa KJIacC BEIeCTBa
1) — COOH a) CITUPTHI
2)-OH 0) deHobI
3) — NH, B) K€TOHBI
4) — COH ') KapOOHOBBIE KUCIIOTHI
5) -C=0 ) aJIbJICTUIbI

€) aMUHBI

HUTOI'OBAS ATTECTALUA
| BapuanT

1.3anummTe 3JIeKTPOHHYIO KOHPUTYPAIHIO apTOHa.
2.3anuiunTe TpU XUMUYECKUX 3JIEMEHTA, KaXKIbli U3 KOTOPBIX OTHOCUTCS K S —CEMENCTBY.
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3.Kakoe 4mclIO BaJEHTHBIX DJICKTPOHOB B aTOME Cephl B BO30YXAEHHOM cocTossHUU. OTBET
o0ocHyiiTe.

4. Chopmynupyiite nepuoandeckuii 3axkoH /.M. Menaeneesa. B kakom rogy qaHHBIN 3aKOH OBLT
OTKPBIT?

5. 3anummte popmynny okcuaa, CooTBeTcTBYymomero ruapokcuay —H,TeOy

6. Kakue u3 cieayromux BeHIECTB SIBISIOTCS HOHHBbIMH coemuHeHusmu: Hp, KCI, Nj, CHy
Hanumure cxemy o0pa3oBaHus 3TOTO COSAMHEHHUS.

7.ATOM sreMeHTa UMeeT Ha 4 3JIEKTpOHA MEHBIIE, YeM MOH Xjopa. HazoBuTe 3TOT 3€MEHT,
COCTaBbTE €ro JJIEKTpOHHYIO (hopmyny. Hamummre Gopmynsl okcuIa U THAPOKCUIA, YKAKUTE
HX XapakKTep.

8.Paccunraiite Maccy rupokcua HaTpus, HEOOXOAUMOro i ModHON HerTpanuzanuu S00r 10
-% pacTBOpa COJISTHOW KHCIIOTHI.

Il Bapuant
1 .3anummre 37eKTPOHHYIO KOH(QUTYPALUIO KPEMHUS.
2.3anummuTe TPU XUMHYECKUX DIIEMEHTA, KQKIbI 13 KOTOPBIX OTHOCUTCS K ) —CEMEHCTBY.
3.Kakoe uuciio BaJeHTHBIX JIEKTPOHOB B aToMe ¢ochopa B BO30YKAEHHOM cocTossHUU. OTBET
oOocHyiiTe.
4. ChopmynupyiTe 3aKOH MOCTOSIHCTBA COCTaBa BEILECTBA. B KakoM rofy JAaHHBIA 3aKOH ObLI
OTKPBIT?
5. 3anummTe hopmynry okcuaa, cOoTBeTCTBYIOMIEro ruapokcuay —Cr(OH)s
6. B kakux Monekyinax HemoJisipHas koBasieHTHas cBsi3b: Oz, Nal, NH3, CO, Hamummwmre cxemy
00pa30BaHUs 3TOTO COCIMHEHUSI.
7.3anumunTe OTPULATENIbHBIM MOH, UMEIOINN 3JIEKTPOHHYIO 000JI0UKY MHEPTHOI'O Ta3a HEOHa.
Ha3zoBute 3TOT 351eMEHT, KOTOpbIM 0Opa3yeT NaHHBI HOH, COCTaBbTE €ro 3JIEKTPOHHYIO
¢dopmyrny. Hanmummmre GpopMyItbl OKCHIa M THAPOKCHIIA, YKAKUTE UX XapaKTep.
8.PaccuuTaiite Maccy ocajka, 00pa3yromerocs mpu B3auMoOJICHCTBUU pacTBOpa XJiopuaa oapust
co130 r 5% pactBopa cynbdaTa Kaausl.

JOIIOJIHUTEJIBHBIE 3AJTAHUA
Bapuant Nel
[Ipu BeinonHenuu 3aganuii A1-A10 u3 npeasiokeHHbIX BApUAHTOB OTBETOB BBIOEPUTE TOT,

KOTOpBIfI BbI CUUTACTC IIPAaBUJIbHBIM.

Al. XapakrepucTuka peakiuu, ypaBHeHue koropoii 4Fe + 6H,0 + 30, —4Fe(OH)s3:

1) Coenunennsi, OBP

2) 3amemenus OBP

3) O6mena ne OBP

4) Paznoxenus OBP
A2. Kakast macca yrJisi BCTYIaeT B peakiifio, TepMOXUMHYECKOE ypaBHEHHE KOoTopoit C+O; =
CO; + 402 x/Ix, ecnu npu 3ToM Beiienuiaoch 1608 k/[x TemioTsi?

)48 2)48 1 3)120T 4)240 r

CH,

AlCI; |
.. CHg—CHy~CHy—CHz ——> CHy—CH—CH
A3. XuMndeckas peakius, ypaBHEHUE KOTopou: ~ ° 2 77 '8 ¥ N

1) deruapupoBaHus 2) Nzomepuzaruu 3) [Mommepuzaruu 3)
[Ipucoennnenus
A4. OxucnuTenb B peakiuyd CHHTE3a aMMHaKka, ypaBHeHHe KoTopoit No + 3H, = 2NH3 + Q
1) N° 2) H° 3)H™ 4)N*®

AS. Tlpu mnoBwimenun Ttemmeparypsl Ha 30 °C (temmepaTypHbld KO3 GUIMEHT paBeH 3)
CKOPOCTb YBEIMUUTCS

1) B3 paza 2) B9 pa3 3)B 27 pa3 4) B 81 pa3
A6. @akTopbl, TMO3BOJSIONIME CMECTUTh XHMHUYECKOE pABHOBECHE, [UIsl  peaKluu
Ca0(1)+COy(r)«>CaCO;3(T)+Q, B cTOpOHY MPOIYKTOB PEAKIIUU:
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1) [ToBbIIeHNE TEMMIEPATYPHI U TTOHMKCHHUE TaBICHUS
2) IlonwxeHue TemrepaTypsl U 1aBICHUS
3) IlonmxeHune TeMIepaTypsl U MOBBIIICHUE AaBICHUS
4) IloBbllIEHNE TEMIIEPATYpPHI U TABICHUS
A7. lllenounyro cpeay uMeeT BOAHBIA PaCTBOP COJH, GOopMyiia KOTOPOW:

1) A|C|3 2) KNO; 3) K>,CO3 4) FeCI3
AS8. Haunbosee cunbHOM KMUCIOTOM M3 IEPSUUCICHHBIX SBIISETCS:

1) H,COs 2) H3PO, 3) H,SO, 4) H,SO3
A9. Ocanok oOpa3yeTcs IpH B3aUMOCHCTBUHN XJIOPH/Ia KaJIHS C:

1) AgNO3 2) NaOH 3) H,SO, 4) NaCl
A10. I'mpponuszy He moaBepraeTcs:

1) ZnSO4 2) Ba(N03)2 3) Nazs 4) NH4C|

B zaganusax B1-B3 YCTaHOBUTE COOTBETCTBHUE. OTBET 3aMUIINTE B BUJE IIOCIEA0BATEILHOCTH
uudp.

B1. VcranoBute coorBeTcTBHE Mexny cxemod OBP um koaddunmentom mepen ¢opmynoi
BOCCTaHOBUTEJIS:

CXEMA PEAKIIMHN KOOODOUIIMEHT
A)NH3+CUO:CU+N2+H20 1)2
B)NH3+02:NO+H20 2)6
B) HNO; + Cu = Cu(NOs), + NO, + H,0 3) 4
) Li+ N, = LyN 4)1

5)5
A b B r

B2. YcranoBuTe COOTBETCTBUE MEXKY COJIBIO U PEAKIIMEN CPE/Ibl PacTBOPA

COJIb CPEJIA PACTBOPA

A) NH4NO;3 1) Kucnas

b) K,SO, 2) Hlenouynas

B) CaS 3) Heiitpanbhas

I') Bal,

A b B r

B3. YcranoBuTe COOTBETCTBHE MEX1Y HA3BAHUEM COJIM U OTHOILIEHUEM €€ K TUIPOTU3Y:

COJIb OTHOIIEHME K I'MAPOJIN3Y
A) AI(NO3)3 1) TuapoNN3 IO KATHOHY

b) Na,SO, 2) TUAPOIIU3 TI0 AHUOHY

B) K,SO3 3) ruApoau3 MO KaTUOHY U aHUOHY
I') (NH4),CO3 4) ruaPOIU3Y HE TMOIBEPraeTCs

A b B r

18



Jia 3ananus Cl naiite noaHbINA pa3BEpHYThIN OTBET.
C1(3 6amna). Ucrionp3yst METOT SJIEKTPOHHOTO OajaHca, COCTaBbTE YPAaBHEHUE PEAKIIUN:
Kl + H,SO4 — I, + H,S + K,SO,4 + H,O
Onpenenure OKUCIUTEIb U BOCCTAHOBUTEII.
C2(4 6amna). Beraucnure pH pactBopa, B KoTOpoM KoHIeHTpaus nonos OH ™ (B Mouib/i1) paBHa
1-107"..
C3 (5 6aynoB). Hanmimre ypaBHEHHS peakUUid, IPH MMOMOIIN KOTOPBIX MOXHO OCYIIECTBUTh
CJIeIyIOIIKe PEBPALCHUS:
1 2 3
FeCl, «——Fe ——» FeCl3 —> Fe(OH);

Jlnst mepexoma 1 cocTaBbTe 2JIEKTPOHHBIN OalaHC, YKaKUTE OKUCIUTENb U BOCCTAHOBUTEIb.
Bapuant Ne2
[Ipu BoinonHenuu 3aganuii A1-A10 u3 npeasioKeHHbIX BapUAHTOB OTBETOB BBIOEPUTE TOT,

KOTOpLIfI BbI CUUTACTC IPABUJIbHBIM..

Al. Xapakrepuctuka peakimu, ypaBHenue koropoii 4KClO; — 2KCl + 30;:

1) Coenunenns, OBP

2) 3amemenus OBP

3) O6mena ne OBP

4) Paznoxxenust OBP
A2. Kakoe KOJTU4eCTBO TETUIOTHI BBIAEITUTCS TP B3aUMOJCHCTBUN 5,6 J1 BOJIOPOIa U H30BITKOM
xinopa. Tepmoxumudeckoe ypasuenue Hy+Cly = 2HCI + 92,3 x/Tx.

1) 2,3 xJIx 2) 23 x]JIx 3) 46 xJIx 4) 230 xJIx

i ptt

Ni, Pt,
. CHg—CH,—CH3 —— CH3—CH=CH, + H,
A3. Xumuyeckasi peakiusi, ypaBHEHHE KOTOPOM:

1) AernapupoBanust 2) U3omepusanuu 3) Ionumepuzauuu 3)
[Ipucoenunenus
A4. BoccranoBurens B peaknuu, ypaBHeHue KoTopoit 2CO+ O, =2C0O, + Q

1) C* 2)cH 3)0° 4)07?

AS. JIns yBenM4ueHHs CKOPOCTH XUMHUYECKOH peakiuu B 64 pasa (TemreparypHbiii ko3dduiuent
paBeH 2) Ha/l0 MOBBICUTH TEMIIEPATYpy

1)na 30 °C 2)Ha 40 °C 3)na 50 °C 4) Ha 60 °C
A6. @akropbl, TMO3BOJIAIOIIME CMECTHTh XHUMHUYECKOE paBHOBECHE, M  peaKLHH
2NO(1)+03(1)«>2NO2(r)+Q, B CTOPOHY IPOAYKTOB PEAKIIHHU:

1) IToBelIeHHE TEMIIEPATYPHI U MOHMKEHUE JaBIECHUS

2) IlonnxeHue TemrepaTypsl U 1aBJICHUS

3) IloHmxeHne TemMrepaTypbl U MOBBIILICHUE JaBIECHUS

4) IloBbllIEHNE TEMIIEPATYpPHI U TaBICHUS
A7. Kucayro cpeny umeeT BOJAHBIA PacTBOP COIH, PopMyIta KOTOPOM:

1) KCI 2) ZnSO, 3) Na,CO3 4) NaNO;
AS8. K HeasieKkTpoiMTaM OTHOCUTCS :

1) ZnO 2) Ba(OH)z 3) H»SO4 4) Na,SO;
A9. I'a3 oOpa3zyercst mpu B3aUMOJICHCTBUU CEPHOUN KHCIIOTHI C:

1) AgNO3 2) NaOH 3) ZnS 4) NaSO4
A10. I'maponusy He moaBepraercs:

1) K2804 2) NI(N03)2 3) Na2803 4) (NH4)2C03

B 3aganusix B1-B3 ycranoBute cootBeTcTBHME. OTBET 3alMIIKTE B BUJIE MTOCIIEI0BATEIEHOCTH
uudp.

B1. YcranoBure cootBercTBUE Mexay cxemoit OBP u hopmyoit BoccTaHOBUTENS B HEM:
CXEMA PEAKIINMN OOPMVYJIA BOCCTAHOBUTEJIA
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A) Cl; + KOH = KCI + KCIO + H,0 1) KOH

B) H202 + AgZO = Ag + 02 + Hzo 2) C|2
B) H,O0, + Cl, =HCI + O, 3) H>0,
I') O+ NO = NO;, 4) Ag.0
5) NO
A b B I

B2. YcraHoBuTe COOTBETCTBHE MEXKTY COJIBIO U pEAaKIMEN Cpelibl pacTBOpa

COJIb CPEJIA PACTBOPA

A) K5POy 1) Kucmas

Bb) Ba(CH3COO), 2) lllemounas

B) Cr(NO3)3 3) Heiirpanbhas

I') NaNO3

A b B Tr

B3. YcranoBuTe COOTBETCTBUE MEXKAY HA3BAHUEM COJIM M OTHOIIIEHHEM €€ K THAPOJIU3Y:

COJIb OTHOIIEHUME K T'HAPOJIN3Y
A) CH3COOK 1) TuapoNIN3 IO KATHOHY

b) NH,CI 2) TUAPOIIU3 TIO AHHOHY

B) Na,COs3 3) ruApoNU3 O KaTHOHY M aHUOHY
I') NH4NO, 4) ruApoNU3y HE MOABEpraeTCs

A b B r

Jlna 3ananus Cl naiite noaHBINA pa3BEPHYTHIN OTBET.

C1(3 6anna). Ucnionb3yst METO1 3JIEKTPOHHOTO OajaHCca, COCTaBbTE YPABHEHUE PEAKIIUU:
KMnO,; + Na,SOz+ H,SO4 — MnSO,4 + Na,SO4 + K;SO4 + HO
Ornpeenute OKUCIUTETb U BOCCTAHOBUTEb.
C2(4 6anna). Beruncnute pH pactBopa, B koTopoMm KoHIeHTpalus noHoB OH ™ (B Monb/i1) paBHa
5¢10°°.
C3 (5 6amnoB). Hanummre ypaBHEHHS peaKIlii, PX MTOMOIIX KOTOPBIX MOKHO OCYIIECTBUTH
CJIEIyIOIINE IPEBPALLICHUS:
1 2 3
CuCly«=——Cu ——» CuSO4; —>Cu(OH),

Jnst mepexona 1 coctaBbTe JIEKTPOHHBIN OaTaHC, YKQKUTE OKUCIUTENb M BOCCTAHOBHUTEIb.
BapuanT Ne3
[pu Bemmonuenuu 3agannii Al-A10 u3 npeanoXeHHbIX BAPHAHTOB OTBETOB BHIOEPUTE TOT,
KOTOPBIH BbI CYMTAETE NPABUIIBHBIM.
Al. XapakTepucTuka peakinuu, ypaBHeHue kotopoit Nz + 3H,— 2NHs3:
1) Coenunenus, OBP
2) 3amemienus OBP
3) O6mena ne OBP
4) Paznoxenus OBP
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A2. Kakoe KOJIMYeCTBO TEIUIOTH HEOOXOIUMO JIJIst cMHTe3a 67,2 11 okcuaa azota (11).
Tepmoxummueckoe ypaBuenue No+O; = 2NO — 90,4 xJ1x.

1) 45,2 xJIx 2) 135,6 x/Ix 3) 180,8 x/Ix 4) 226 x/Ix
L CH2: CH2 — > I:_CHZ_CHZ_:I
A3. Xumudeckasi peakius, ypaBHEHHE KOTOPOW: n

1) AernnpupoBanust

2) Nzomepuzaruu

3) onumepuzauuu

3) [IpucoennueHus
A4. OxuciuTens B peakiiuu, ypaBHeHue kotopoit 2Al+ Fe,03 = Al,O3 + 2Fe + Q

1) AI° 2) Al*3 3) Fe° 4) Fe*?

AS. Tlpu nosemmennn Ttemnepatypbl Ha 30 °C (temmeparypHblii K03 duumeHt pasen 2)
CKOpPOCTb PEaKLUU YBEJINUUTCS B!

1) 2 paza 2) 4 paza 3) 6 pa3 4) 8 pa3
A6. @akropbl, TMO3BOJAIOIME CMECTHTh XHUMHUYECKOE paBHOBECHE, JJs  peaKLUH
2S0,(r)+04(1)>2S02(r)+Q, B CTOPOHY MPOAYKTOB PEAKIIHHN:

1) IToBelIeHHE TEMIIEPATYPHI U MOHMKEHUE JaBIECHUS

2) [lonwxeHue TemnepaTypsl U 1aBJIECHUS

3) IloHmxeHne TemMrepaTypbl U MOBBIILICHUE JaBICHUS

4) IloBbilIeHNE TEMIIEPATYpPhI U JaBICHUS
A7. lllenounyro cpelly UMeeT BOJIHBIN pacTBOp COMH, GOpMYyIa KOTOPOil:

1) AIClI; 2) BaCl, 3) Na,S 4) NaNO3
A8. K HeanekTponuraM OTHOCUTCSL:

l) ZnS0O, 2) NI(OH)z 3) H»SO4 4) Na,SO;
A9. Ocanox obpazyercs Ipu B3aUMOCHCTBUM CyNb(haTa LIMHKA C:

1) AgNO; 2) NaOH 3) ZnS 4) NaSO4
A10. I'maponusy He moaBepraercs:

1) CuSO, 2) NaNO; 3) Na,SO3 4) (N H4)2C03
B 3anannsax B1-B3 ycranosute coorBeTcTBre. OTBET 3alMILUTE B BUJE MTOCIEA0BATEILHOCTU
widp
B1. YcranoBute coorBercTBHE Mexay cxemoit OBP u hopmymoit okucnuTens B HEil:
CXEMA PEAKIINN OOPMVYIJIA OKUCIIUTEJIA
A)HS + 1, =S + 2HI 1) NO;
b)2S +C=CS, 2) H,S
B) 2803 + 2Kl = |2 + SOZ + KzSO4 3) HI
I') 3NO2+ S = SO3 + 3NO 4) S

5) I,
BAPUAHT Ne4
Yacrs 1

[Tpu BEIOTHEHWH 3a/IaHUI ATON YacTH PaboThl 00BEIUTE KPY)KKOM TOT BapUAHT OTBETA,
KOTOPBIH BbI BBIOPAJH, KaK MTPaBHIIbHBIH

Al. K npocTeiM BemiecTBaM OTHOCUTCS

1) cepHasi KUCIIoTa
2) CTIHPT

3) OKCH/T KaJus

4) KHCJIOPOJI

A2. B arome ¢dochopa oOmiee YUCIO OIEKTPOHOB U YHCIO JJICKTPOHHBIX CJIOEB
COOTBETCTBEHHO PABHBI
1) 31,3
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2) 155

3) 15,3
4) 31,5
A3.  Cpenu Bcex BHIOB KPUCTAIIMYECKUX PEIIETOK CaMOM HETPOYHOU SIBJISIETCS
1) WOHHAS
2) MeTau4ecKas
3) aTOMHas
4) MOJICKYJISIpHAs
A4.  DHeKTpOJUTOM HE SIBISAETCS
1) Mg(OH),
2) Ca(OH),
3) KOH
4) CsOH
AS5. B pactBope HE MOTYT OJHOBPEMEHHO HAXOAUTHCSI HOHBI
1)  Zn" uNO3;
2)  APFucr
3) Ag'uCI
4)  Cu**uS0,/”
A6.  Oxcup yraepona(lV) pearupyer ¢ KaxabIM U3 JIBYX BEILECTB
1) C BOJIOHM M OKCHIOM Oapus
2) C KHCJIOPOJIOM U OKCH/IOM HaTpHUs
3) C Cynb(paToM HaTPUS U THIPOKCUIOM KaJus
4) ¢ okcunom xene3a(lll) u ceproit kucnoroit
A7.  Cepnas Kuciora He B3aUMOJICHCTBYET
1) ¢ okcuom azora(V)
2) C OKCHJIOM HaTpus
3) ¢ runpokcuaom meau(ll)
4) C XJIOpUIOM Oapus
A8.  lnsa cxemsr mpeBpamenuit N, — NH; — NH;OH — NH,Cl — AgCIl neobxoaumo
MOCJIEZIOBATENFHO UCIIOJIb30BATh BEUIECTBA, YKa3aHHBIE B PSAAY
l) H,, H,0, HC', AgN03
2) 02, H,0, AgNO3, HCI
3) Hz, NaOH, HCI, KNO3
4) HCI, H,0, KNOg3, CuCl,
A9.  CuHIOIO OKpACKY JIJAKMYC UMEET B PacTBOpE
1) COJISTHOM KUCITOTBI
2) XJIOpUJa HaTpUs
3) THJIPOKCHIA HATPHUS
4) a30THOM KHUCIOTHI
Yacts B
ITpu BeimonHeHuu 3aaanuii 18 u 19 o6BeuTE KPY>KKOM TOT BapHaHT OTBETA, KOTOPBIH BbI
BbIOpay, Kak MpaBUIIbHBIN
Bl.  Meramdeckue cBOicTBa cilabee BCEro BhIPaKEHBI

1) y HATpUs
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2) y MarHus
3) y KaJbLusl
4) y aJTFOMHHUS

[Tpu BemoaHEHNY 3aMaaus 20 3anMumuTe B TAOIHITY IO KaXX10M OyKBOU 1Py BEIOPAHHOTO
BaMU OTBETa

B2.  YcraHoBHTE COOTBETCTBHE MEXKAY HA3BAHUSMH IJIEMEHTOB M BUJIOM XHMHYECKON CBS3H,
KOTOpasi 00pa3yeTcsi B UX COCAMHEHHSAX U MPOCTHIX BEIIECTBAX
HA3BAHMUE DJIEMEHTOB BUJT XUMWYECKOU CBSI3U
A) aMMHaK 1) wMerammnueckas
b) KapOu KabIHs 2) KOBaJICHTHAsI MOJISIpHAs
B) BOJIOPOJ 3) KOBAJICHTHAsI HETIOJISIpHAsI
I) JTUTUR 4) MOHHAs
Omeem:
1 2 3 4

[Ipu BeIMONHEHUM 3aJaHKS 3 3aMIINTE B MOPSJIKE BO3PACTAHUS HU(PbI, COOTBETCTBYIOLIHE
BbIOPAaHHOMY BaMHU OTBETY

B3. VcTaHoBUTE COOTBETCTBUE MCXKAY KiIaCcCaMH OPraHUYCCKHX BCIICCTB M XMMHWYCCKHUMU

bopmynamu

A) CIHMPT 1) CH,
b) Hpe/IebHBIN YTIICBOIOPO/T 2) CoH,

B) KapOOHOBas KUCJIOTA 3) CH5;OH

I HETpeIeIbHbIN YTIIeBOI0PO 4) HCOOH

HpI/I BBITTIOJIHCHHH 3aJaHUA 4 3aIMIIUTE B OTBETE YUCJIO C TOYHOCTHIO A0 COTBIX

B4.  BpruncnauTte Maccy IMHKa, MPOPEarupoBaBIIETO C PACTBOPOM COJITHOW KHCIIOTHI, €CJIH
MIPH peaKkliu BBIICIHIOCH 5,6 TUTPOB BOJOPOIa

Omeem:
Yactb 3

[Tpu Beimonnennu 3aanuii C1 u C2n0JHOCTHIO 3aMUIINATE XObl PEIICHUS U MOTy4YECHHBIC
OTBCThI

Cl. Hamnumure ypaBHEHHS peakUUid, C TIOMOIIBIO KOTOPBIX MOXHO OCYIIECTBUTH
MIpeBpaLCHUS

ATIOMUHUNA — XJIOPUJ aTIOMUHUS — X — OKCHUJ] aJTFOMUHUS

C2. Beoluuciaure maccy kapOoHarta KaJbIHsi, MPOPEArupoOBaBIIETO C PACTBOPOM a30THOM
KHUCJIOTHI Maccoil 63 rpaMMa U MaccoBOil 10J1ei KUcaoTsl B pactBope 20%.

Il Bapuant
Yacts A

[Tpu BBIIOTHEHUY 3aTaHUIA ITOW YacTH PabOTHI 00BEIUTE KPY)KKOM TOT BApUAHT OTBETA,
KOTODBIN BbI BBIODAIU. KaK ITDABHIIbHBIH
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Al.

A2.

A3.

A4.

AS.

AG.

AT.

AS.

A9.

KucnoTHEIME CBOMCTBAMU 00JIaJJaeT OKCHJ DJIEMEHTA, KOTOPBIA B TIEPUOIMYCCKON

CUCTEME HaXOIUTCS
1) B 3-M niepuoze, Il1A rpymme
2) BO 2-M niepuone, IV A rpymre
3) B 3-M niepuoze, |1A rpynme
4) BO 2-M mepuoje, |A rpynmne

BermiecTBO, B KOTOPOM CTENEHb OKUCIICHUS yIiiepo/ia paBHa 12,

1) YTJIEKHUCIIBIN Ta3
2) yrapHblii ra3

3) U3BECTHSIK

4) yroJbHas KHCIO0Ta

Peakuus mexxay okcunom meau(ll) u cepHoit KMCIOTON OTHOCUTCS K peaKLUsiIM

1) oOMeHa

2) COEIMHCHUS
3) 3aMeIeHus

4) pasoKeHUs

PeaKHI/II/I HNOHHOTI'O O6MeHa COOTBCTCTBYCT YPAaBHCHHUC
1) SO, + 2NaOH = Na,SO; + H,0O

2) Na,O + SO, = Na,SO3

3) Na,SO; + 2HCI = 2NaCl + H,0 + SOzT

4)  2HCI +Zn = ZnCly + Hyt

OcHOBHBIE OKcuIbl cocTaBa 0 00pa3yeT KaxIbli U3 METAIUIOB, YKa3aHHBIX B PSTY
1) HaTpUH, Kauid, pyouanii

2) ATIOMUHUH, Oapuii, KaJIbIHii
3) MarHui, KaJbIIui, CTPOHIIAN
4) OepuyUUid, TIUTUH, 1e3Ui

I'uapokcun 6apust pearupyer

1) XJIOPHUJT HATPHUS

2) cynb(ar HaTpUs
3) OKCH/T HATPHSI

4) TUIPOKCUJT HATPUS

Cynbdat meau(ll) B3aumoaeiicTByeT ¢ KaXkJJpIM U3 TPYIIIBI BEIECTB B Py
1) Mg, KOH, NaCl

2) Zn, NaOH, BaCl,

3) Fe, AgNo3z, Mg(OH),

4) Ag, KNO3;, KOH

B cxeme mpesparenuii Benects CU(NO3), — Cu(OH), — X — Cu BemectBoM «X»

ABJIACTCA

1)  CuCl,
2)  CuO
3)  Cu0
4)  CuSO,

KPacHYIO OKpPacKy JaKMyC HMEET B PacTBOPE
1) COJISTHOM KHUCITOTBI
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2) XJIOpUIa HATPHUS
3) THJPOKCH/IA HATPHS
4) a30THOM kucnoTeYacts B

ITpu BeinonHeHUM 3ananuii Bl o6BeuTe Kpy>KKOM TOT BapHaHT OTBETa, KOTOPBIH BbI
BBIODAJU, KaK NMPaBHIBHBIN

Bl K okuCcIUTENBHO-BOCCTAHOBUTEIbHBIM pCeakuuiAM OTHOCUTCA
1) Na,O + H,O = 2NaOH
2) CuO + H,S0O,4 = CuSO,4 + H,O
3) CaCO3; =Ca0 + CO,
4) Zn + 2HCI = ZnClz + H,

[Tpu BeImoOTHEHWY 3a1anusl B2 3anmuimuTe B TaOIUIy MO KaK10i OykBO udpy
BBIOPAHHOTO BaMH OTBETa

B2. YcraHoBUTE COOTBETCTBUE MEXIY HA3BAaHUSAMM 3JIEMEHTOB M BUJOM XHMHUYECKOU CBS3H,
KOTOpasi 00pa3yeTcsl B UX COSMHEHUSX U MTPOCTHIX BEIIECTBAX

HA3BAHUWE 3JIEMEHTOB BUJ] XUMUYECKOU CBS3U
A) ¢dbTopun HaTpHS 1) MeTaJUTHYeCKast
b) KapOu HaTpus 2) KOBAJICHTHAs NOJISIPHAs
B) KHCIIOPOJI 3) KOBAJICHTHAsI HETIOJIIPHAS
I MarHHi 4) HMOHHAS
Omeem:

1 2 3 4

[Tpu BeIMONTHEHUY 3aAaHui B3 3anummmre B MopsiKe Bo3pacTaHus U(PbI, COOTBETCTBYIOIINE
BbIOpaHHOMY BaMH OTBETY

B3.  YcraHoBHTE COOTBETCTBHE MEXIY (HOPMYIION U HA3BAaHHEM BEIIECTBA

A) CoHs 1) 3TaHOII

B) C17H35COOH 2) METaH

B) C,HsOH 3) 3TaH

I CoH, 4) CTCapUHOBAs KHUCJIOTA
5) STHIICH
6) YKCYCHasi KHCIIOTa

HpI/I BBITTIOJTHCHHUH 3aJaHUA B43anummTe B OTBETE YHCIO C TOYHOCTHIO J0 COTBIX

B4. Bpluucnuth Maccy HIMHKA, TPOPEATMPOBABIIETO C PACTBOPOM CEPHOM KHUCJIOTHI, €CIIU MPU
peaKIu BhLIEIUIOCH 3,4 IUTPOB BOJIOPOIa
Omeem.

[Tpu Beimonnennu 3aganuii Cl u C2 NOJHOCTHIO 3aMUILINATE XObl PEIICHUS U MOTYyYECHHbIC

OTBCThI
Yacts C
Cl. Hanumure ypaBHEHMSI peaklMi, C IOMOIIBIO KOTOPBIX MOYHO OCYIIECTBUTH
MpeBpaIieHus

MarHuii— XJopuja Marousi — X — OKCHUJ MarHus
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C2. Beluuciaure Maccy THApOKCHIA HaTpusi, Heooxogumoro st mpuroTtosienus 400 r 20-
%ro pacTBOpa ruipoOKCUIa HaTPUs

2.5. METOAUYECKOE OBECIIEYEHUE

Mertoabl npenoaBaHusi ONPEIesioTCs UEIsIMUA U 33JlauaMH Kypca, HallpaBJIEHHOTO Ha
(dbopMupoBaHHE CHOCOOHOCTEH ydalIMXcs W OCHOBHBIX KOMIIETEHTHOCTEH B MpeaMmeTe.
OCHOBHBIE METOAMYECKHE MPHHIUIBI CBS3aHBI C (OpMaMU OpraHU3aAlUU JCATEeIHHOCTH, B
KOTOpYIO OyayT MOTpy>KaThCsl ydaluecs. DTO CIIOBECHBIN, HATIISIIHBIN, TPAaKTHUECKUNH METOMbI,
MIPOOJIEMHO-TIONCKOBBINA 1 UCCIICIOBATEILCKHIA METO/TBI.

B obnactu nmpeaMeTHONW KOMIIETEHIIMHM Yy4alluecs OBIAJEBAlOT €CTECTBEHHOHAYYHBIMU
MOHATHSIMH, CIIOCOOAMH XMMHYECKOTO MCCIIeO0BaHUS (TIOCTAaHOBKA IIEJICH e TEIIBHOCTH, 0TOOD
Y aHaJHu3 BEUIECTB, COOTHECEeHHE (haKTOB U OOLIMX IMPOILIECCOB, CHCTEMAaTH3alus U 00001IeHne
9KOJIOTUYECKOT0, MEJIUIIMHCKOTO W XHUMHYECKOTrO MaTepHalia, BBIABICHHE MPUUYUHHO-
CJIEICTBEHHBIX CBSI3€H, YCTAHOBJICHHE LI€JIEW Pa3IMUHbIX XMMHUYECKUX HUCCIICJOBAaHUM, aHAIU3
pe3ybTaTOB, OMPEACIICHUE JTUYHOCTHOTO OTHOIICHHS K PEHICHUIO0 HKOJIOTHYECKUX MPOOJIeM U
MIPABHJIBHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO). DTO CIIOCOOCTBYET cCaMOpeann3alluy y4qaiierocs
Y TIOMOTAaEeT B BBIOOpE Mpodeccuu.

B o0nactu KOMMYHUKATHBHOM KOMIIETEHLIMM Y4alllMecs OBJIaAeBaoT (opMaMu
MpoOJIeMHON KOMMYHHUKAIMU (YMEHHE YCTaHABIMBATh W TOHUMATh TO3HMIIMU YYACTHUKOB
yueOHOro mpoiiecca, BOCIPUHUMATh TOUYKY 3pEHUS COOECEeHUKA, apryMEHTUPOBAHO H3JIaraThb
CBOIO TOYKY 3pEHMs, JaBaTh OLEHKY COOBITHUH, MPOUCXOASAIIMX B COLHAIBLHONW W MPUPOIHOM
cperne).

B obnactu coumanbHONW KOMIIETEHIIMHM Y4YalllUECs OBJAJEBAIOT OCHOBHBIMH THUIIAMU
COLIMAJIbHBIX B3aUMOJICHCTBUH, yyaTcsl JE€HCTBOBATh B OOILECTBE C yYETOM HHTEPECOB IPYTUX
Jro/Iel, COOTHECS CBOM 1€ W 33JaYd C HHTepecaMH KOJJIEKTHBA. DTOMY CHOCOOCTBYET
WHAWBUAYalbHAas M KOJUJIEKTUBHAs IPOEKTHasl AESTeNbHOCTh (IIOCTAaHOBKA IleJiel MpOeKTa,
BBIOOp CTpaTEeTruy JOCTIKEHUS LIEH, pealn3alus 1eld, OLleHKa pe3yIbTaToB JAesITeIbHOCTH).

BaxHeWmmM NprHOMIOM METOJIMKHM Kypca SIBJIIETCS MOCTaHOBKA BOIIPOCOB M 3aJaHUM,
MO3BOJISAIOIIMX IIPOBEPUTH YPOBEHb YCBOCHUS OCHOBHBIX IHUIAKTHUYECKUX EIUHUL] U CTEIICHb
c(hOpMUPOBAHHOCTH YMEHUU. DTO pa3IMYHBIE BHJIBI TECTOBBIX 3aJaHWM, 3aIaHUI TTOMCKOBOTO,
TBOPYECKOT'0, MCCIEOBATEIbCKOIO XapakTepa, TaKHe KakK MpaKTUYeckrue M JabopaTOpHbIE
paboThL, 3a/1a4K ¢ MEAUKO-OMOJIOTHYECKUM U XUMHUYECKUM COJICPKAHUEM.

IIpoMeKyTOUHBI ~ KOHTPOJIb  JOCTHXKCHUM — y4yallMXCs  OCYIIECTBIIIETCS — 4epe3
HaOJI0/IeHNe aKTUBHOCTH Ha 3aHATHUM, aHAIM3 PE3yJbTaTOB BBINOJIHEHUS 3aJaHus, Oeceabl ¢
ydamuMHucs. MTOroselii 3a4€T MOKHO BBICTaBIATH 110 KPUTEPHUSAM: JIMYHOE YYacTHE B
MIPOBEJAECHUU SKCIEPUMEHTA, HE MEHEE OJHOTO NMPEICTABICHUS PE3yIbTaTOB UCCIEAOBAHUS, HE
MEHEeEe OJIHOTO BBICTYIUICHHS TpU OOCYKIICHHHU MOJIyUYeHHBIX NaHHBIX.TpaaumnuonHbie QOpMBI
MPOBEPKH JOTOJHSIIOTCS CaMONPOBEPKOM W KOppeKiuerd cHOPMUPOBAHHOCTH YMEHUH U
MIPOIIECCOM OCO3HAHHUSI YYCHHKOM CBOEH JesITebHOCTH B Ipolecce peduiekcuu. Mcemomb3yercs
METOJIUKAa JIMYHOCTHO-OPUEHTHUPOBAHHOTO OOYYEHMs, TI'yMaHHO-IMYHOCTHBIE TEXHOJOTHH,
METO/bl aJalITUBHOM NIE€JAarOTUKH.
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[MPUJIOXEHME 1
Kanennapublii yueOHblii rpadgux

KOJI-BO MECTO
NeII/TT | MECHL OOPMA 3AHATUA YACOB TEMA 3AHATUA [IPOBEIEHIS DOOPMA KOHTPOJIA
1 CEHTJBPb Jlexcuus. lpasuio 2 Baenerne .310posbe-ronopap Myapeix .OOumymii KIOT 3uaerib au Tl npaswia O/T u T/B. TectupoBanue
O/TUT/b HHCTPYKTaX.
2 CEHTSIBPb IpakTukym 2 Twurbl pacueTHBIX 33124 KIOT (Cam. peIenne i COCTARICHHE PACUCTHBIX 38124
Pa3IMYHOTO THIIA
3 CEHTBPb Jlexuus 2 OCHOE’HHG XHM. 3AKOHEL: 3AKOH 0GT,EMHbIX KIOT CocraBieHue KOHCIIEKTa
OTHOIIEHHH. ABOTaJIpO, COXPaHEHNE MAacChl BEIIECTB
4 CEHTSBPH Jlexuus 2 Mons. Monspubiii 0Gbem, tmcn(u) Asorazpo, KIOT CocraBiieHE KOHCIIEKTA
B3aMMOCBS3b MIOHITHH
" o/
5 OKTSBPb IIpakTukym 2 OnpezeseHHe MOJPHOH MacChl %-T0 Conepkarit KIOT Cocrasnenne u pemenue 3anad. Cam/padora
9JIEMEHTOB B CJIOKHBIX BEI[-ax
6 OKTSEPh Koncynprarnus 2 Omnpen. M.®, konnyecTBa Belll-Ba, MAacChl, 00beMa U KIOT TpoBepounas pabota
IIpakTukym Jp.
7 OKTSBPb K%?‘gg;iiﬁm 2 Pemenue pacuetHsIxX 3a1a4. Pacuers! mo gopmynam KIOT k/p «Pacuersl o hopmynam»
8 OKTSAEBP Hemztaigiremm 2 Oxcupl ¥ UX Kiaccu(uKaIys, HOMEHKIaTypa KIOT CocTraBneHne KOHCIIEKTa
9 OKTSIED Jlexumst. DneMeHTHI 2 OcHoBaHms, cocTas, kiaccupukarysa. KuciaoTsl, KIOT CocraBneHne KOHCIIEKTa, cam/pad mo Teme
Janora cocTaB, Kiaccu(uKanus. «OKCHJIBI»
10 HOSIEPE Texuws 5 Comn ,ux xapakrepucTuku. OpraHn4ecKue Bel-Ba . KIOT KoHCIeKT
YraeBo10poas
11 HOSIEPD Texwst 2 OpraHnyeckue Bell-Ba ,CIUPTHI, PEHOIBI. KIOT KOHCIeKT
AJNpIIeTUapl ,KapOOHOBBIC KHCIOTHI
12 HOSIEPh Koncynpranus 5 Pemenne pacueTHBIX 337124 Macca-Macca, Macca- KIOT Cam. cocTaBIeHH e 381a4 1 HX pellieHHe.
[TpakTukym 00beM
13 HOSBPb Koncynbraups 2 Pemenne pacueTHbIX 3az124 00LeM-Macca, KIOT CaM. cocTaBiieHHE 3a/]a4 U UX pelleHue
[TpakTukym KOJIMYECTBO Belll-Ba -Macca
14 JIEKABPD Koncyneranus 2 Pemrenne pacueTHBIX 3a7ad Macca-KOJIMYECTBO BEIIl- KIOT CocTaBiIeH e W PEIICHUG 3824 IGHHOTO THII
[pakTukym Ba, KOJIMYECTBO BEII-Ba —KOJIMYECTBO BEII-Ba.
15 JIEKABPb Jlexmms, 5 OKHUCIUTEND ,0KHCICHUE, BOCCTAHOBUTEITb, KIOT CoCTaBIeHIE KOHCIICKTA
KOHCYJIbTAITHS BoccraHoBneHue. Ctenenp okucierus(C.0)
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KOJI-BO

MECTO

NeII/IT | MECHIL OOPMA 3AHATUA YACOB TEMA 3AHATUA [IPOBE JIEHUSI OOPMA KOHTPOJIA
16 JEKABPb [MpakTukym 2 OBP. Cocrasnenne OBP, ucrionssys meton KIOT Cawm./pa6. Cocrasnenne OBP, Bapuanr (6)
3JIEKTPOHHOTO OajaHca
17 JEKABPb Jlexuus 2 PacTBOpb, pacTBOPHMOCTS, MPOICHTHAA KIOT KoncnextupoBanue, KpaTKUi KOHCIEKT
KOHIICHTpAIIHs
Pemenue 3anau Ha okpyrnenue %-Hoi
18 JEKABPbH IIpakTukym 2 KOHLIEHTPALIMH, CMEIIMBaHUE, pa30aBiIcHIe KIOT Cawm./pa6. [Tocne koHCyNbTAMU
pacTBOpoB

19 STHBAPbH IIpakTukym 2 [IpurorosyeHre paboynx pacTBOPOB. KIOT [Ip./pab. IlpuroroBienue pabouux pacTBOPOB

20 SITHBAPbH IIpakTukym 2 [Tpurorosiienne pabo4Yux pacTBOPOB KIOT [Ip./pab. Ilpuroroienue pabounux pacTBOPOB

21 SIHBAPbH Hpaicruicym, 2 Perrenune 3a1a4 Ha BBIXO IIPOIYKTa KIOT Pemrenne 3amau (Cam/pad)
KOHCYIIbTALHS

22 SITHBAPDH Ipairiiym, 2 TepMoxXuMHUYECKHE YPAaBHEHUS U pacUeTHl 10 HUM KIOT Pemenne 3anau « TepMoXuMHUECKHE pacyeThl»
KOHCYJIbTALHS

23 DEBPAJIb TpaxTuiym, 2 Pemmenne HecTaHIapTHBIX 33124 KIOT Pemenne nectanmaptHeIX 3aga4 .Cam/pad
KOHCYJIbTaIHs

24 OEBPAJIb Tpairiiym, 2 Pemenue HecTaHIapTHHIX 33124 KIOT Perienune HectanmaptHeIx 3aqa4d. Cam/pad
KOHCYJIbTAIUs

o5 BEBPAITH IIpaxTuxym, 2 Onpez[enemie Kpaxmaiia, O€JIKOB, JKUPOB, TJIFOKO3EI, KIOT [IpakTukym, MpoBEepOYHBIE PAOOTHI (KaueCTBEHHBIE
KOHCYJIbTaLHS YKCYCHOW KHCIIOTHI (KaUeCTBEHHbIE PEAKIINN) peakium)

2 BEBPAL [pakTukym, 5 OrmpezeneHne Kpaxmaia B pa3IMYHBIX IPOIYKTaX KIOT Tpaxtuteckas pabora
KOHCYJIbTaIHs ,OCIIKOB M TJIFOKO3BI

27 MAPT IIpakTukym 2 OmpeAICCHHE MOIICKYIAPHAIX (OPMYII BEIIECTS 10 KIOT IIpakTuky™m, peuieHue 3aad o Teme

MAacCOBBIM JI0JISIM 3JIEMEHTOB B HUX
28 MAPT IIpakTukym 2 Oxcuztpl, KnaccnpuKaiis, HOMEHKIIATYpa, CBOHCTBa. KIOT CocraBiieHre€ KOHCIIEKTA
OcHoBaHUSI, MX KJIaCCU(PHUKAITHSL.
29 MAPT TpaxTukym 5 Kucnotsr, conu. Cocras ,kinaccudukanys, KIOT KoHCIeKT

HOMEHKJIaTypa
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KOJI-BO MECTO
NeII/IT | MECHIL OOPMA 3AHATUA YACOB TEMA 3AHATUA [IPOBE JIEHUSI OOPMA KOHTPOJIA
30 MAPT Jlexmus 2 Benku, kupsl, yrieBoabl, TOPMOHBI KIOT Koncnekr
31 MAPT | P—— 5 I'maponns opraHn9YecKiX U HEOPraHMYECKHX BEIIl-B. KIOT Cocrasnenne ypaBHeHH ruaposmsa. [Ipakriuaeckas
Omnpenenenue cpebl pacTBopa pabora «Okpyxaromas cpeia pacTBopay
KauecTsennsie peaxiuu Ha K*,Na', ca®, Li*, cu®,
32 AITPEJIb [TpakTukym 2 NH*, AR KIOT IIpaktudeckas pabora «OnpeaeneHue KAaTHOHOBY»
4,
7+ + + 3+ 7+
33 AITPEJIb IIpakTukym 2 Kauecrsentbie pealgrlgl,in g?zlyngn'zﬁ g, H, Fe™, Fe, KIOT IpakTryeckas padora «OnpeaencHre KAaTHOHOBY
TR T AT o
34 ATIPEJIb I[IpakTukym 2 Kauecrsenibie pegxuunz_CI  Br, J, S0%, S0%, 57, KIOT [IpakTuueckas padoTa «OnpeeneHne KaTHOHOB
PO*,, CO"3, NO3, OH
35 AITPEJIb IIpakTukym 2 KauecTBeHHBIE peakIy Ha OpraHHYECKIE BEIIeCTBA KIOT TectupoBanue 1 gac,
36 MAIA Hrorosas 5 UroroBas aTtecTanus (TeCTHPOBAaHUE, PELICHHE KIOT rorosas atrecTamus
arrecranms pacyeTHbIX 3aJ1a4, IPEeBPALIECHUsI)
HToro mo mporpamme: 72
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