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PabGouast mporpamma ydeOHON JUCHUIUIMHBI «XHUMHs» pa3paboTaHa Ha OCHOBE
tpeboBanuit  PI'OC  cpenHero  obmero  oOpa3oBaHUs,  YTBEPXKACHHOTO  MPHKA30M
Munnpocsemenuss Poccum Ne 413 or 17.05.2012 (akryanpHas pemakuus), deaepaibHON
00pa3oBaTeNbHONW MPOTPaMMBl CpeJHEro oO0Iero oOpa3oBaHMs, yTBepkIAeHHOH [Ipukasom
Munnpocsemenuss Poccun ot 18.05.2023 Ne 371 (akTyanbHas penakius), paclopsIKEHUs
Munnpocsemieanst Poccun ot 30.04.2021 Ne P-98 5 «O6 yrBepxkaeann Konmenmun
npenofaBaHusl  00HmIEO0pa30BAaTENbHBIX  JUCHUIUIMH €  Y4eTOM  NpOQecCHOHANbHOMN
HAMpaBJICHHOCTH MPOTPAMM CPEAHEr0 MpodecCHOHATBLHOrO 00pa30BaHusl, peaan3yeMbIX Ha 0aze
OCHOBHOTO 00111ero 00pa3oBaHus»; NUChMa JlernapraMeHnTa rocy1apcTBEHHOM MOJUTUKH B cepe
CpeaHero  Mpo(ecCHOHATbHOTO  00pa3oBaHuMs M HPOPECCHOHATBHOTO  OOydeHUs
Mumnrnpocemienus: Poccun «O HampaBieHun pekoMeHmanuit» ot 1 mapta 2023 1. No 05-592
(PexoMenmamuu 1o peanu3alMM CpeAHEro obmero oOpa3oBaHUS B Tpeaerax OCBOCHUS
o0pa3oBaTeNbHOl MPOrpaMMbl CPEAHEr0 MPO(ECcCCHOHAIBHOIO O0pa30BaHUS), METOAUKHU
npernofaBaHus  00meo0pa3oBaTeIbHON  TUCIUIUIMHBL «XUMHS» U MPUMEpPHOU paboueit
nporpaMMbl  00II€00pa30BaTeNbHON — JUCHMIUIMHBL  «XUMHUS» U1 TPOo(ecCHOHATBHBIX
00pa30oBaTeNIbHbIX OpraHU3aliil yTBEpKICHHBIX Ha 3acenaHuu CoBeTa 110 OLIEHKE COIEepP KaHUs U
KayecTBa MPUMEPHBIX pabouux MporpaMm 00111e00pa30BaTENbHOTO U COLIMATbHO-TYMaHUTAPHOTO
IUKJIOB cpenHero npodeccnonanbHoro oopasosanus ®I'BOY JII1O UPIIO, npotokon Ne 14 ot
30.11.2022 r., ®eaepanbHOro roCcy1apcTBEHHOT0 o0pa3oBaTenbHOro cranaapra (nainee — ®I'OC)
no cneuunanbHoctd  27.02.06  «MeTponoruyeckiii  KOHTPOJb  CPEICTB  H3MEPEHUN»,
yTBepKACHHOTO pukazom MunmpocsemieHus Poccuu Ne 699 ot 18 centsiops 2023 r.

Opranmzanus-paspadotunk: Cankr-IlerepOyprckoe rocyiapcTBeHHOE OFOIKETHOES
npodeccnoHabHOE 00pazoBarenbHOe yupexacHue «Komemk
ABTOMATHU3AIIMU TIPOU3BOJICTBAY.

[Iporpammy coctraBuna AcadpoeBa M.C., mpenomaBatens CII6 I'BIIOY  «Komnemx
aBTOMATH3aI[UU TIPOU3BOICTBAY.

[Iporpamma paccmoTpeHa W ojoOpeHa Ha 3acelaHWd paboueld TPymHmbl, MPOTOKOd Ne7
ot 15.05.2024 r.
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1. TACIIOPT PABOYEM ITPOI'PAMMbBI YYUEBHOM JJUCIHUILIUHBI «XUMUS»
1.1. MecTo yueOHOI TUCHHMILIMHBI B CTPYKTYpe 00pa3oBaTeibHO# nporpammbl CITIO

OoOmieoOpa3oBartenbHast yueOHast TUCIUILTHHA « XUMHS» SBISIETCST 0053aTEbHON YacThIO
00111€00pa30BaTENILHOTO IIUKJIa OCHOBHOH 00pa3oBaTeNbHOW IMPOrpaMMbl B COOTBETCTBUHU C
®I'OC o cnermanbHocTH 27.02.06 «MeTposiorndyeckuii KOHTPOJIb CPEACTB H3MEPEHUIY.

1.2. lleau 1 nJIaHupyeMble pe3yabTAaThl 0CBOCHUSA IHCIUIINHbBI
1.2.1. leau (CHUIUIMHBI B COOTBETCTBHH € coaepxannem ®OII COO

Copep:xanue MporpaMMbl «XUMUS» HAIIPABJICHO Ha IOCTHKEHUE CIICAYIOIINX LIeTei:

- QopmupoBaHUE CHCTEMBl XMMHYECKUX 3HAHUN Kak BaKHEUIICH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOpPOM JieKaT KIIOYEBBIE TOHSTHS,
dbyHIaMEHTaJIbHBIC 3aKOHBI U TEOPUU XMMHUHU, OCBOCHHE SI3bIKA HAYKH, YCBOCHHUE U MOHUMAHHE
CYIITHOCTH JOCTYMHBIX 00OOIICHUI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIICHHUE C UCTOpUEH
WX Pa3BUTHUA U CTAHOBJICHUS;

- (GOopMHUpPOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJaX IMO3HAHUS BEIIECTB
U XMUMHUYECKHX PEaKIuil, HEOOXOAUMBIX ISl IPUOOPETEHUs YMEHUM OPUEHTUPOBATHCA B MHPE
BEIIECTB U XUMUYECKUX SIBJICHHUH, UMEIOIINX MECTO B IPUPOJIE, B TPAKTUUECKON 1 MTOBCEIHEBHOM
KU3HH;

- pa3BUTHME YMEHUH M CIOCOOOB JEATENBHOCTH, CBA3aHHBIX C HAOIIOJCHHEM U
O0OBSICHEHUEM XUMHUYECKOTO PKCIEPUMEHTA, COOJIIOJICHUEM TpaBUil 0€30MacHOTO OOpalieHus ¢
BEIIIECTBAMH.



1.2.2. Ilnanupyemble pe3yabTaTbl OCBOEHHs 0011e00pa30BaTe/IbHOI Y4eOHOM JUCHUIUIMHBI B COOTBETCTBHMU ¢ TPeOOBaAHUSIMH
®I'OoC COO u ®1roC C1io

KOII U HAMMCHOBAHHUEC

HJIaHpreMbIe P€3yJabTATbl 0CBOCHHUA THCHMIIMHBI

(hopmupyembIx JIM4HOCTHBIE pe3yabTaThl MetanpeaMeTHbIe Pe3yJIbTAThI IIpeaMeTHBIE pe3yJIbTAThI
KOMIICTeHIU
OK 01. Bsibupats cnoco0sr | JIP 01. I'paxxmanckoe Bocriutarne: | MP  01. Osnagenme yauBepcansHbME | ITP 01. ChopMHPOBaHHOCTH MPEICTABICHUN: O
peLIeHUs 3a71a4 | COPMHUPOBAHHOCTh TPAKAAHCKON MO3UIMK | YICOHBIMH MO3HABATEJILHBIMHA | XUMHUYECKON COCTaBIITIOIICH
npodeccrnoHaNbHOM oOydatormerocs Kak AKTHBHOTO U | DEHCTBUSIMH: CaMOCTOSITETIBHO | €CTECTBCHHOHAYYHOW KapTHHBI MHUpPa, POJIN XUMHUH B
JEeATEIIBHOCTH OTBETCTBECHHOTO IIeHa poccuiickoro | (GOpMyTHpOBaTH W AKTyaIM3HMPOBATh | MO3HAHWM SIBJICHUH TPHPOABI, B (OPMHUPOBAHUU
MPUMEHHUTENBHO K | obuectBa; npobemy, paccMaTpuBaTh €€ | MBIIUICHUS U
pa3IMYHBIM KOHTEKCTaM; JIP  02. [IlatpumoTmueckoe BOCIHTAaHHE: | BCECTOPOHHE; KyJIbTYypbl ~ JIMYHOCTH, ee (YHKIIMOHAIBEHON
OK 02. Ucnonb3oBaTh | copMUpOBaTh LIEHHOCTHOE OTHOLIEHWE K | - YCTAaHABJIMBATh CYIECTBEHHBIH NMPHU3HAK | PAMOTHOCTH,  HEOOXOMUMOW A peIIeHHs
COBPEMECHHBIE CpeICTBa | TOCYIApCTBEHHBIM CUMBOJIAM, HCTOPUYECKOMY | WJIIM ~ OCHOBaHMA Ui  CpaBHEHHUS, | NMPAKTHYECKHX 3a/1ad U
TIOKCKa, aHanm3a U | U TpUPOTHOMY HacJeIHI0, MaMATHHKaM, | KiaccuuKanuu u 0000IeHus 9KOJIOTN4ECKH 000CHOBAaHHOTO
UHTEPIpETauU TpamuiusM HapomoB Poccuu, HOCTHKEHHSM | -  CIIOCOOHOCTH M TOTOBHOCTh K | OTHOIICHMS K CBOEMY 3JI0POBBIO U
uHpopManuH u | Poccum B Hayke, HCKyCCTBE, CIIOPTE, | CAMOCTOSTENFHOMY  MOWCKY  METOJIOB | NPUPOIHOH Cpene;
HHPOPMALMOHHBIC TEXHOJIOTUSIX U TPYE; pelieHus MIPaKTUYECKUX 3amay, | IIP 02. BnageHue cucTeMOd XMMHYECKHX 3HaHU,
TEXHOJIOTHH s | JIP 03. JlyxoBHO-HpPaBCTBEHHOE BOCIIMTAHHE: | IIPUMEHEHHIO Pas3INIHBIX METOZOB | KOTOpas BKJIOYACT: OCHOBOIIOJIATAIONINE ITOHATHA
BBITIOJTHEHHS OCO3HAHHME JIMYHOTO BKJIQJA B IIOCTPOCHHUE | TTO3HAHWUS; (XMMUYECKHI 3IEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa
npodeccHoHaNBHBIX 33/1a4; | YCTOHYMBOTO OyayIiero - ¢opMupOBaHHME  HAy4yHOTO  THIIA | aTOMa, S-, P-, d AIEKTPOHHBIE OPONUTAIM aTOMOB, HOH,
OK 04. O¢ddexrusno | JIP 04. duznyeckoe BOCIIUTaHME: | MBILUICHUS, BIIQJICHUE Hay4yHOM | MOJIEKyJa, BaJIEHTHOCTh, 3JEKTPOOTPULATENHLHOCTD,
B3aUMO/IeIICTBOBATH U | chopMHPOBAHHOCTH 3/I0POBOTO U OE30MACHOTO | TEPMHUHOJIOTHEH, KIFOYEBBIMH MOHATHSAMHM | CTETIEHb OKHCJICHUS, XHUMHYECKass CBS3b, MOIIb,
paboTath B KOJUJIGKTMBE U | 00pa3a )KM3HH, OTBETCTBEHHOTO OTHOILIECHHUS K | M METOJaMHu; MOJISIpHAasi Macca, MOJSIPHBIH 00beM, YIIepoIHBII
KOMaHJIE; CBOEMY 3/10POBBIO - BIQAETh  HaBBIKAMHM  y4eOHO - | ckeleT, (YHKIMOHAJIbHAs  TpyNNa,  paguKal,
OK 07. CogpeiictoBats | JIP 0S. TpynoBoe BociuTanue: HCCIIeI0BATEIbCKON u MPOEKTHOHN | M30Mepusi, U30MEpHI,
COXPAaHEHMIO OKpYXKaloleHd | -  HMHTepeC K  pasuuuHeIM  cdepaM | AEATENBHOCTH, HAaBBIKAMH pPa3peIleHHs] | TOMOJOTHYECKHIl psijl, TOMOJOTH,
cpepl, npo(ecCHOHAIBHON JeATeIbHOCTH, YMEHHEe | Impodiem; YTJIEBOJOPO/IBL, KUCIOPOJI- U
pecypcocOepeskeHuto, COBEpIIATh OCO3HAHHBIN BHIOOpP Oyaymied | -aHaNMM3UpPOBATH IIOJIYYEHHbIE B XOJE | a30TcOJepiKallue COCAMHEHHS,
NpUMEHSATh  3HaHWMS 00 | mpodeccuy W peasu30BBIBATH COOCTBEHHBIC | PELICHHS 3aJaudl Pe3yJbTaThl, KPUTHYECKH | OMOJIOTMYECKH AaKTHUBHbIE BemecTBa (YIJeBOJBI,
U3MEHEHUU KJIUMATa, | KU3HEHHBIE IUIAHbL; OLICHUBATb ux JIOCTOBEPHOCTD, | XHpBI, OEJKH), MOHOMEp, IOJMMEp, CTPYKTYpHOE
NPUHLOUIBI  OEpeXXIIMBOro | - TOTOBHOCTH M CIIOCOOHOCTH K OOPa30BaHMIO U | MIPOTHO3UPOBATH H3MEHEHHE B HOBBIX | 3BEHO,
Npou3BOJICTBA, 3(PdeKkTHBHO | caMO0Opa3oBaHUIO HA TPOTSDKEHHHM BCEH | YCIOBHSX; BBICOKOMOJIEKYJIIPHBIE COEJIMHEHMUS],
JIeHCTBOBATH B | JKW3HH; MP 02. OsnageHne YHUBEPCAIbHBIMU | KPUCTAJUIMYECKass pEIIeTKa, THUIB XHMHYECKUX
YpEe3BBIYANHHBIX CUTYAIHIX JIP 06. Dxojorndeckoe BOCIIUTAHHE: KOMMYHHUKaTHBHBIMH JCHCTBUSIMHU: peaknuii (OKHCIUTENbHO-BOCCTAHOBUTENBHEIE, JK30-
IIK 1.4. Opranu3oBeBaTh | CHOPMHPOBAHHOCTH OKOJIOTHYECKOW | - BIAAeTh  pazINYHBIMH  cllocobamMul | U
XpaHEHHE M3MEPUTENBHBIX | KyJIbTYpHl, IOHUMAaHNE BIHMSHHS COIMAIBHO- | OOIIEHHUS M B3aWMOJCHCTBUSA SH/IOTEPMHYECKHE, pEak[uH HOHHOTO OOMeHa),
pHrOOPOB, CPEACTB MOBEPKU | SKOHOMHUYECKHX TIPOLIECCOB HA COCTOSIHHE | - MTOHUMATh u WCTIONB30BaTh | PacTBOp, AIEKTPOJIHTHI, HEDJIEKTPOJIUTEHI,
" KaJIMOpOBKH B | IPUPOAHON WM COIMAIBHON Cpelbl, OCO3HAHME | MPEHMYIIECTBA KOMaHJIHOM U | 3NEKTPOIUTHYECKAS
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COOTBCTCTBUU C
Tpe6OBaHI/IHMI/I TEXHUYCCKOMN
JAOKYMCHTaluU.

IIK 2.2. BEIOIHITE TOUYHBIE
1 0c000 TOYHBIC M3MEPCHUS
IS OTIpeIeTICHNUS
NEUCTBUTEIBHBIX 3HAYEHUH
KOHTPOJIHPYEMBIX
apaMeTpOB.

rJ100aIbHOTO
npo0iem;

- IUTAaHUPOBAHUE U OCYILIECTBICHUE ACHCTBUIA B
OKpYXKalollei cpelle Ha OCHOBE 3HAHUSA Iiesel
YCTOHYHBOTO Pa3BUTHS UEJIOBEUECTBA;

- aKTHUBHOE HENpUsATHE NCHCTBHIA,
MIPUHOCAIINX BPed OKPY’KaIOIIeH cpeae;

JIP 07. lleHHOCTM Hay4yHOIO IIO3HAHUSA:
OCO3HAHHE IIEHHOCTH HAyYHOH AESITENbHOCTH,
TOTOBHOCTH OCYIIECTBISTh MPOCKTHYIO U
HCCIIEeI0BATENILCKYIO JIeATEeIILHOCTh
I/IHI[I/IBI/I}IyaJ'H)HO U B rpyHHe.

XapakTepa 9KOJIOTHYCCKUX

WHIIUBHIYaJIbHOM paboTHI

MP 03. OsnageHue yHUBEpCalIbHBIMU
PETYJIATUBHBIMU JICHCTBUSAMU:

- CaMOCTOSITEIILHO OCYILECTBIISATH
[I03HABATENLHYIO JIEITEILHOCTD, BBISBIAThH
mpoOJeMbl, CTaBUTh H (HOPMYIHPOBATH
COOCTBEHHBIE 3a/aud B 00pa30BaTEIHHOMN
JeATEIFHOCTH U KU3HCHHBIX CUTYaINsX;

- IPUHUMATh MOTHBBI U ApPI'yMEHTBI APYTUX
JMOJed  OpH  aHAIM3e  pPe3yJbTATOB
JeATEILHOCTH

JUCCOLMAINS, OKUCITUTEb,

BOCCTAHOBUTEJNIb, CKOPOCTh XHMHUYECKOW peaxIuy,
XUMHUUYECKOE paBHOBECHE),

TEOPUH M 3aKOHBI (TEOPUS] XUMUYECKOTO CTPOCHHUS
OpPraHUYECKUX BEIECTB

A.M.bytneposa, Teopus

3JIEKTPOJINTUYECKON TUCCOLMALUH, NEPUOANYECKUI
3akoH J[.11.MeHnneneena,

3aKOH COXPaHEHUS MaCCHI),

3aKOHOMEPHOCTH, CHMBOJIMYECKAN S3BIK XUMHH,
(baxToNIOTMYECKHE CBEICHUS O CBOMCTBAax, COCTaBe,
NOJTy4eHHH W Oe30acHOM  MCHOJIb30BAHUU
BAKHEUILINX

HEOPraHUYEeCKHX U OPTraHUYEeCKUX

BEIIIECTB B OBITY U NPaKTHYECKON

JesITeIbHOCTH YEI0BEKa,;

OP 03. CdopMHpPOBaHHOCTH YMEHHH BBISBIATH
XapaKTepHbIE IPU3HAKN U B3aUMOCBSI3b

M3YYEHHBIX TTOHATHH, IPUMEHSTH

COOTBETCTBYIOIIHE OHATHS IIPH

OIIMCaHWUH CTPOCHUS U CBOWCTB

HEOPTaHMYECKUX U OPTaHHYCCKIX

BEIIIECTB M UX MPEBPAILCHUH; BBIABIISTH B3aUMOCBSI3b
XUMHUYECKUX 3HAHUH C

MOHATUSIMHU " MpeCTaBICHUAMHI
€CTECTBEHHOHAYYHBIX NIPEIMETOB;

IIP 04. ChopMUpPOBAHHOCTh YMEHHI HCIIOJIH30BAThH
HaMMEHOBAHUS XUMHYECKHIX COEIIMHEHUH
MEXTyHapOJAHOT'O CO03a TEOPETHUECKON

U IPUKJIATHOM XMMHUH U TPUBUAJIbHBIE

HA3BaHUS Ba)XHEUIINX BEIICCTB (ITWICH, allCTHIICH,
nmnepud,  QeHon,  (GopManbIerHi,  YKCYCHas
KHUCJIOTa, TJMIMUH, YTrapHbIi ra3, YrjeKuciblid ras,
aMMFaK, TalleHas W3BECTh, HETAalleHas W3BECTb,
MMUTHEBAS COJA U APYTHX),

COCTaBIIAITh (bopmyIBI HEOPTraHMYECKIX u
OpPTraHUYECKUX BEIIECTB, YPAaBHEHUS

XAMHYECKUX pPEaKIuid, OOBACHATH MX CMBICT;
MTOJITBEPXKIATh XapaKTepHBIE XHMUYECKHE CBOMCTBA

JIpYrux




BEIIECTB COOTBETCTBYIOIIMMU 3KCIIEPUMEHTAMHU U
3aMUCSIMH YPaBHEHUH XUMHUUECKUX

peakuuii;

P 05. ChopMHUPOBAHHOCTh YMCHUI YCTAHABIMBATH
MIPUHAAJICKHOCTh HM3YYCHHBIX HEOPTaHUYECKUX U
OpPraHUYECKUX BEIIECTB K OMpeeICHHBIM

KJIaccaM ¥ TPyTIIiaM COeIWHEHHH,

XapaKTepU30BaTh UX COCTAB U BAXKHEUIINE CBONCTBA;

OIIPEAETATh BUJIBI XMUMHYECKUX CBsI3CH
(kKoBasIeHTHasl, HOHHAs,

MeTaJlJIn4ecKasi, BOJIOPOJIHAS), THIIBI
KPHCTaIINYECKUX permeTox BEIIIECTB;

K1acCU(DUIMPOBATh XUMUYECKUE PEAKIIIH;

IIP 06. BnaneHnue OCHOBHBIMH METOJIaMH HAay4HOTO
NO3HAHMSI BEWIECTB M XMMHYECKHX  SIBJICHHUH
(mabmogenue, HU3MepeHue, 9KCIIEPUMEHT,
MO/JICTTMPOBAHHE);

OP 07. ChopMHPOBAHHOCTH YMEHHH NPOBOIHTH
pacyeTsl 0 XUMUYECKUM (OpMyJiaM U YpaBHEHUSIM
XUMHUYECKHX

peaknuii ¢ MCHONb30BaHNEM (HU3MUYECKUX BEJIMYMWH,
XapaKTepU3YIOIINX BEIIECTBA C

KOJINYECTBEHHOM CTOPOHBI: MacChI,

obbemMa (HOpMaJIbHBIE YCJIOBHS) ra3oB, KOJIMYECTBA
BEIIIECTBA; MCIIOJIB30BATh CHCTEMHBIC XUMHUYECKHUE
3HAHHS /IS

NPUHATHS PELICHUH B KOHKPETHBIX

JKM3HEHHBIX CUTYAIIMsIX, CBSI3aHHBIX C BEIIECTBAMH U
MX IPUMEHEHUEM;

ITP 08. CopMHpOBaHHOCTH YMEHUH IIIAHUPOBATH U
BBINOJHATH XUMHUYECKUN

9KCIIEPUMEHT (IIPEBpAILCHUS

OPTaHWYECKUX BEIIECTB PU HAarpeBaHWUM, NOIyUCHHE
STHJICHa W HM3y4YeHHE €ro CBOICTB, KauyeCTBEHHBIE
peaxkuuu Ha

NBICTUABI,  Kpaxmall,  yKCYCHYIO  KHCIIOTY;
JIeHaTypanus OelKOB MpH HarpeBaHWH, IIBETHBIC
peaknuy OETKOB; TPOBOAWTH PEAKIUH HOHHOTO
oOMeHa, OnpeIeTsaTh




Cpely BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIUU Ha
cynbdat-, kapOoHaT- u

XJIOpU/-aHUOHBI, HAa KaTHOH aMMOHHUS; peIIaTh
SKCIEpUMEHTANbHBIE 3aJauH 110

temaM "Metamnsl" u "Hemeramis!") B

COOTBETCTBHHU C IPaBWIAMHU TEXHUKH 0E301IacHOCTH
mpu oOpamieHnH C BEUIECTBAMU U J1a0OPATOPHBIM
000pyI0BaHHEM; MIPEACTABIAT pE3yNbTaThI
XMMHYECKOTO HKCIIEPUMEHTa

B (hopMe 3ammcH ypaBHEHUH

COOTBETCTBYIOIIUX PEAKLUN U

(opMyIHpPOBaTh BBIBOJIBI HA OCHOBE ATHX
pE3yNbTaTOB;

ITP.09 ChopMHUPOBaHHOCTh YMEHUS

AHAJTM3UPOBATH XUMUYECKYIO

UH(DOpMaLHIO, TI0JIyYaeMYI0 U3 Pa3HBIX UCTOYHHUKOB
(cpenctB maccoBoii nHpopmanuy, cets MHTEpHET M
Apyrue);

OP.10 CdopMupoBaHHOCTE YMEHHH COOIIOIATH
TIpaBuJIa HKOJIOTHYECKH 1IEIeCO00Pa3HOT0 MOBEACHHS
B OBITY M TPYIOBOH HAEATEIHLHOCTH B LEISX
COXPaHEHHsI CBOETO 370POBbS 1

OKpY’Karouleil NpupoaHON Cpebl;

YUNTHIBATh OMACHOCTh BO3JCHCTBUS Ha JKUBBIC
OpraHU3MBI ONIPEIeICHHBIX

BEIIIECTB, IMOHUMAs CMBICI ITOKa3aTeNs IpeaerabHOil
JIOIyCTUMOM KOHLEHTpALUY;

IIP.11 a5 06ydaromuxcst ¢ OrpaHNYEHHBIMU
BO3MOXKHOCTSIMH ~ 3710poBbst:  C(OpMHPOBaHHOCTH
yYMEHHS IPUMEHATH 3HAaHHUSI 00 OCHOBHBIX JIOCTYITHBIX
METOJaX MO3HAHMUS BEIECTB U XMMUYECKHUX SIBICHUM;




2. COAEPKAHUE YYEBHOM JUCIHUATLIAHBI «XUMMUSI»

2.1 O0beM yueOHOM AMCUMIIMHBI M BUABI Y4eOHOI padoThl

Buj yueOHoi1 padoThI Obnem b
yacax
O0bem 00pa3oBaTeJbHOM NPOrPaAMMbI Y4eOHOM TN CIUTIIHHbI 60
BT. 4.
1. OcHoBHOe cojiep:KaHue 56
BT. Y.
TEOPETUIECKOe 00ydeHNe 32
MIPAKTUYECKHUE 3aHATUS 24
2. TIpodeccuoHaILHO-OPUEHTHPOBAHHOE COlePIKAHUE (COAepPIKAHUE 4
MPUKJIATHOT0 MOJYJIsA)
BT. Y.
TEOPETUYECKOE O0yUEHUE 2
MPAKTUYECKHUE 3aHSTUS 2

ITpomesxyrounas arrecranus B popme qudQepeHIpoBaHHOTO 3a4eTa
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2.2 TemaTnuyeckuii IVIaH U coepkaHue y4eOHOM TUCHUTIIHHBI

HaumenoBanue Conep:kanue y4eOHOT0 MaTepuaJia O0bem yacos, B T.4. dopmupye
pa3/1eJioB U TeM (ocHOBHOE 1 IPO(eCcCHOHAIBLHO-OPUEHTHPOBAHHOE), TpaxTuy | [podeccion Mble
NpaKTHYeCKUEe 3aHATHUS p— ATBHO- KOMIIETeH
Bcero | 3amHsaTus | opueHTHpOBa un
HHOE
coJIep>KaHue
1 2 3 4 &) 6
Pasznea 1. O0masi 1 HeopraHmveckasi XuMHus
Tema 1.1 Coaep:kaHue yue0HOro MaTepuaa 2 0 0
OcHoBHBIE OcHOBHbBIE MOHATHS M 3aKOHbI XUMHUM. KoJMuecTBEHHbIE OTHOIICHUS B OK 01
MOHSITUS U xumur. OCHOBHBIE KOJMYECTBEHHBIC 3aKOHBI B XUMHH W PacdeThl IO 5
3aKOHBI YpaBHEHUSM XUMHUYECKUX peaKInui
PacuerHbIe 3a1a9M HAa HAXOXKJICHUE MAaCCOBOM JIOJTU XUMHUYCCKUX IJICMCHTOB
Tema 1.2 Conep:xanue yueOHOro MaTepuaJa 6 2 0
Iepuoanyeckmii Ilepuoauyecknii 3aKOH M NepUOAMYECKAs] CHCTEeMa XHMHYECKHX OK 01
3aAKOH M CHCTEMA | 5yemenToB JI.M.MenaeiieeBa 2 OK 02
XHMHYCCKHAX CTtpoeHre aTOMOB XHMHUYECKHX JIE€MEHTOB
JJIEMEHTOB OCo0EHHOCTH CTPOEHHS JIEKTPOHHBIX 000J109€K ATOMOB JIEMEHTOB
A.M.MenzaeneeBa | gonpmmx nepHoOI0B 5
H3meHeHne CBOMCTB COEIMHEHNN XUMUUYECKUX SJIEMEHTOB B TIEPUOAAX U
rpynmax
IIpakTnyeckoe 3ansaTue Nel 5 5
CocTaBieHHUI0 JIEKTPOHHBIX (HOPMYJTT aTOMOB XUMHUUYECKHUX JIEMEHTOB
Tema 1.3 Coaeprxanue yueOHOro MaTepuaJia 2 0 0
Crpoenue OcHOBHBIE CBOIiCTBA XMMUYeCKO# cBA3M. KoBaneHTHas CBA3b OK 01
BellecTBa WNonnas xumundeckas cBsi3b. Metamnnueckas cBa3b. Kpucrammueckue 2 OK 02
PEIIETKH.
Coaeprxanue yueOHOro MaTepuaia 8 4 0
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Tema 1.4. Bona. | Boxa, pacTBopsbl. 9 OK 01
PacTBopsbI. MaccoBasi 10151 paCTBOPEHHOI'O BEIIECTBA. OK 02
DJIEKTPOIMTHYEC | [[pakTHYeCKOe 3aHsATHEe Ne2 5 OK 04
Kas [IpuroroBneHnue pacTBopa 3aJJaHHOW KOHICHTPALIUKU OK 07
ARCCOmMHATIHA KucnoTsl, OCHOBaHUS U COJH — JEKTPOIUTHL. JJIeKTPOJIUTHYECKasI 9
AUCCOLMALIHS.
IIpakTnueckoe 3ansaTHe Ne 3
CocraBiieHre peakifii HOHHOTO 0OMEHa MyTeM COCTABIICHUS UX MOJIHBIX U 2
COKpAIICHHbIX MOHHBIX YPaBHEHUII.
Tema 1.5 Coaep:xxanue yueOHOro MaTepuaJia 10
Kanacenpukanus | Knaccudpukanusi HeopraHudeckux BemecTB. [IpocTeie U ClIOKHBIC OK 01
HEOPraHu4ecKux | BeuiecTBa. OCHOBHBIE KJIACCHI CIOXHBIX BEIIECTB (OKCH/IbI, THAPOKCUBI, 2 OK 02
COCJMHEHHH M UX | KUCIOTHI, conun). Ha3BaHus Heopranndeckux BemiectB. OKCHUIBI,
CBOIICTBA XMMHUYECKHE CBOICTBA, MTOJIyYECHHUE.
Mertanaabl. OO6mue ¢u3MUeckue M XUMHUYECKHE CBOICTBa METaJUIOB.
CriocoObl mony4eHusl. 3HAUEHHWE METANIOB U HEMETAJJIOB B INPHUPOJE U
KU3HEICATEIIbHOCTH YEJIOBEKAa U OpraHu3MoB. Koppo3usi MeTamioB: BHIBI
KOppO3H1H, CIIOCOOBI 3aIIUTHl METANIOB OT KOPPO3UH. 2
Hemerannpl. O0mue ¢usznyeckrue U XUMHUYECKUE CBOMCTBA HEMETAJIOB.
Tunuuneie cBoiictBa HemeramuioB [V— VII rpynn. Knaccuduxamus wu
HOMEHKJIaTypa CO€IMHEHUH HeMeTalsioB. KpyroBopoTbl OHOTeHHBIX
AJIEMEHTOB B MPUPOJIE
IIpakTnyeckoe 3ansaTne Ne 4 5
OrnpenesieHne CBOWCTB METAJIJIOB M HEMETAJLIOB.
XumMHu4ecKkHe CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMYeCKHMX BellecTB
(OKCHIIOB, THUIPOKCHUIIOB, KHUCIOT, COJell U JAp.). 3aKOHOMEpPHOCTH B 9
WU3MEHEHHUHU CBOMCTB MPOCTHIX BEIECTB, BOJOPOIHBIX COEIUHEHUH, BBICIINX
OKCHJIOB U THJIPOKCHJIOB
IIpakTnyeckoe 3ansaTue NeS
[IpoBeneHne XMMUYECKUX PEeaKIMil, XapaKTEPU3YIOIIUX CBOMCTBA 2
HEOpPraHMUYECKUX BEILECTB
Tema 1.6 Conep:kanue y4eOHOro MaTepuaa 6
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XumMuuecKue
peakuumn

Kinaccupukanuss XMMHYECKHX PpeakuMid. YpaBHEHUS  OKHCIICHUSA-
BOCCTaHOBJICHMS. CTeneHb OKUCIeHNUss. OKUCIUTENb U BOCCTAHOBUTEIIb.

IIpakTnyeckoe 3ansaTue Ne 6

CocraBienue yYPaBHeHMit OKHCJIUTEJIbHO-BOCCTAHOBUTEIbHBIX
peaKkuuii, ONpeIeIeHUEe OKUCIUTEN M BOCCTAHOBUTENS, OIpPEICIICHHE
CTEINEHEH OKUCIIEHUS 3JIEMEHTOB.

IIpakTuyeckoe 3ansaTHe Ne 7

Onpenenenne CKOPOCTH XUMHYECKUX PeaKIUii, CMEIIeHUs PABHOBECHS.
@DaxTophl, BAUSIIOUINE Ha CKOPOCTh XUMUYECKON peakuu. OOpaTuMocCThb
peakiuii. XMMHUYECKOe paBHOBECHE.

OK 01

Paznen 2. Oprannyeckasi XumMusi

Tema 2.1.
OcHoBHbBIE
MOHATHUA
OpPraHu4ecKon
XUMHH

Coaep:xaHue yueOHOro MaTepuaJia

[IpenmeTt opraHuYeCcKON XMMUU.
OcCHOBHBbIE MOJI0OKEHUS TEOPUH XUMHYECKOI0 CTPOCHUS.
W3omepsl. Buabl uzomepun.

IIpakTHyeckoe 3ansaTHE Ne§
CocraBieHue CTpYKTYPHBIX (POPMYIT H30MEPOB

OK 01

Tema 2.2.
CsBoiicTBa
OpPraHUYecKuxX
BeIeCTB

ConepxaHue y4eGHOro MaTepuaJjia

16

[Ipenenbuble yraeBoaopoasl. AJiIkaHnbl. HenpenenbHble yriaeBoA0POIbL.
AJakeHnbl. OU3nyecKkre CBOUCTBA
XUMHYECKUE CBOWCTBA U nojiydeHue. [Ipumenenue

Ankunbl. JlueHoBbIe yriieBoaopoabl. ben3ol.
N3omepus. HomeHnknarypa. XuMu4ecKue CBOMCTBA.

IIpakTHyeckoe 3ansaTHe Ne 9
CpaBHEHHE CBOMCTB NIPEJENbHBIX U HENPEJIEIbHBIX YIIEBOIOPOAOB.

OK 01
OK 02
OK 04

IIpakT4eckoe 3ansaTue Ne 10
Pemenne 3a1a4 Ha BBIBOJ ()OPMYJT YTIIEBOIOPOIOB.

Cnuprsl, K1accuduKalys, HOMEHKIaTypa, (pu3nyeckie CBOMCTBa.
Penrenue 3amau.

XUMHYECKHE CBOMCTBA CIUPTOB. IIpumenenune

KapOoHoBble KMCJI0THI. XUMUYECKUE CBOMCTBA.

CaoxHble 3¢upsbl.

OK 01
OK 02
OK 04
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IIpakTnyeckoe 3ansaTue Nell

OnpeneneHye CBOUCTB KAPOOHOBBIX KMCIOT 2 2
Amunbl. Knaccudukanus, HOMEHKIATypa. AMHHOKHMCIOTBI. XUMUYECKHE 2 OK 01
cBoiictBa. beaku. Ctpykrypa. CBoiicTBa OK 02
IIpakTuyeckoe 3anaTue Ne 12 OK 04
CocraBiieHUe ypaBHeHHI XHMMHYECKHUX PeaKIHuil ¢ yYacTHeM
OPraHM4YecKHX BelleCTB Ha OCHOBAHUU UX COCTAaBa U CTPOEHUS.
buooprannueckue coeauHenus. llpumenenue u OuoIOTHYECKas POJb
yrieBo1oB. OKHCIEHUE YIIIEBOJOB — UCTOYHUK HEPTUU JKUBBIX OPraHU3MOB. 2 2
Obnactn mpuMeHeHUs: aMUHOKHCIOT. [IpeBpameHust OeNKOB NHIIH B
opranusMe. buonornueckue ¢yHknuu OenkoB. buonornueckue (GpyHKIUH
XKHUpoB. Poib OpraHMYeckoil XMUMHHM B pPEUICHHH NpoOJIeM MHUIIEBOH
0e301acHOCTH
Pa3nes 3. Xumusi B ObITY M IPOM3BOACTBEHHOM [1eSITeIbHOCTH YeJIOBEKA
Tema 3.1 Xumus | IIpodeccnoHaIBLHO-OPHEHTHPOBAHHOE coaeprKaHue y4eOHOro 4 5
B ObITY U MaTepHuaJia
npousBoacTBeHH | HoBeiilme 10cTHKeHUS XUMHYECKOH HAYKH U XUMHY€CKOii TeXHOJIOTHH. OK 01
oif JesaTeqbHOCTH | KoHcTpykuuoHHble MaTepuaJbl. [IpaBuia noucka v aHaam3a XMMHUYECKON 2 OK 02
YeJI0BeKa nHQOpMAIMK U3 Pa3NUYHBIX HCTOYHHMKOB (HAay4YHas M YydeOHO-HaydHas OK 04
JauTepaTypa, cpeicTBa MaccoBoi nHpopmManuu, cetb HTEpHET) OK 07
IIpakTnyeckoe 3ansaTue Ne 13. IIK 1.4.
XHAMHUYECKUH aHAJIU3 TOJYYEHUsI KOHCTPYKIIMOHHBIM MaTEpUaIOB. 2 2 K 2.2.
JAuddepenunpoBanHblii 3a4eT 2
Bcero 60 26
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3. YCJIOBUSA PEAJ/IM3BAIIAA TPOT'PAMMBI YUEBHOM JUCIHHUITJINHBI
«XHUMMHUSA»

3.1 TpeﬁoBaHnﬂ K MUHUMAJIBbHOMY MaT€PUAJIBHO-TEXHUIECCKOMY o0ecrnevyeHuIo

Peanuzanus yqaeOHON AMCHUIUIMHBI TPEOYeT HAIUYHS y4eOHOTro KabuHeTa XuMHH.

OO6opyznoBanue y4eOHOro KaOMHETa: OCaJOYHbIE MECTa IO KOJIMYECTBY 00YUYarOIIUXCS;
pabouee MECTO IpernoiaBares, 10CKa.

Texnndeckue cpeacTBa 0OyueHHs: KOMITBIOTEP C JIMIICH3MOHHBIM IIPOrPaMMHBIM
o0ecrieyeHrneM, SKpaH, MyJIbTHMEIHATIPOSKTOP.

3.2 UudopmannonHoe odecrneyeHue 00yueHus

OcHoBHasi IuTEepaTypa
1. Pymsutuc, I'. E. Xumus. ba3oBblil ypoBeHb: 31eKTpoHHas popma ydeOHOTo mocoOus st
CIIO /T. E. Pym3uruc, ®. I'. ®enpaman. - Mocksa: [Ipocsemenue, 2024. - ISBN 978-5-09-
107579-3. - Tekcr: snekrpounsii. - URL: https://book.ru/book/952389

Jlono/THUTeIbHbIe HCTOYHUKHU
1. Xumus. 10 xnacc. ba3oseiit yposens : Yuebnuk / B.B. Epemun, H.E. Ky3smenxo, B.J.
Tepenun [u ap.]; noxa. pea. B.B. Jlyuun — Mocksa : [IpocBemenue, 2023. — 208 c. — ISBN
978-5-09-110489-9. — URL.: https://book.ru/book/952251
2. Kysuenona, H.E.. Xumus. bazoseiit ypoBensb. 11 kiacc : Yue6nuk / H.E. Ky3nenosa, A.H.
JIéekun, M. A. lllatamoB — Mocksa : [Ipocsemenue, 2022. — 242 ¢. — ISBN 978-5-09-099557-
3. — URL: https://book.ru/book/951301
2. Pymsuruc, I'.E.. Xumus. 11 xnacc. ba3oseiit ypoens : Yuebnuk / I'.E. Pyn3uruc, ®@.I.
®enpaman — Mockaa : [Ipocsemienue, 2023. — 224 ¢. — ISBN 978-5-09-108904-2. — URL.:
https://book.ru/book/952221
3. ["abpuensn, O.C.. Xumus. 10 knacc. bazossiit ypoBens : YueOnuk / O.C. 'abpuensH,
N.I". Octpoymos, C.A. CiagkoB — Mocksa : [IpocBemnienne, 2023. — 128 c. — ISBN 978-5-
09-107222-8. — URL.: https://book.ru/book/951378
4. IMa6puensu, O.C.. Xumus. 11 kinacc. ba3osiit yposens : Yueonuk / O.C. ['abpuernsi,
N.I". Octpoymos, C.A. CragkoB — Mocksa : [Ipocsemienue, 2023. — 128 c. — ISBN 978-5-
09-103623-7. — URL.: https://book.ru/book/951379

HNurepHer-pecypcnl

1. Poccuiickoe odpazoBanue — denepanbhbiii moptan - http://www.edu.ru

2. Enunast  xomnmekuust  1udpoBbix  oOpa3oBarenbHbIX — pecypcoB-  http://school-
collection.edu.ru YuuBepcanbpHas sHIpKIoneaus - http://www.krugosvet.ru

3. DJekTpoHHas Oubsmoreka o xumuu - http://www.chem.msu.su/rus/elibrary/regions.html

4. [Toaroroska k EI'D mo xumuwu -http://chemistry.ru/
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB
OCBOEHMA YYEBHOU JUCHUIIJIMHBI « XUMMU S

KonTpoa, u ouneHka

pE3yNbTaTOB

OCBOCHU

IpenoaaBaTesieM B IPOIEcCce IPOBEACHUS 3aHATUH.
OueHka JuYHOCMHBIX PE3YJIbTATOB O0OECIIEUMBACTCS B XOJIe€ pealld3allid BCeX
KOMITOHEHTOB 00pa30BaTeIbHOIO MPOLIecca, BKI0Yas BHEYPOUHYIO 1EATEIBHOCTb.
OneHka AOCTH)XCHUS MemanpeoMemHblX Pe3ylibTaToB MPOBOIUTHCS B XO/€ TEKYyIIEeH U
MPOMEKYTOUHOM arrectanuu. OUEeHUBAETCs JOCTUKEHUE KOMMYHUKATUBHBIX U PETYISITUBHBIX
JNeiCTBUIl (HABBIKM COTPYAHMYECTBA, CAMOOPraHU3AllUM, CAMOCTOATEIBHOCTH OLIEHWBAaHUS

CUTyalldd W TPUHATUS pPEUICHUS,
JIEATEITLHOCTH ).

JUCHUITIIMHBI

OCYIICCTBIIACTCA

CaMOCTOATCIIbHOCTHU I/IH(i)OpMaLII/IOHHO-HO3HaBaTeJIBHOI71

Hpe}lMeTHbIe pe3yJbTaThbl

O0beKT KOHTPOJISA

(I)OprI U ME€TO/bI

CHMBOJIUKOM;

€ yueToMm KOHTPOJISI M OLIEHKH

npogeccuoOHAIbHO pe3yabTaToB

il HANPaBJIEHHOCTH o0yueHust
ITP 01. CopmuposannocTs npencrasienui | OK 01,02,04, 07 VYcrHbIl U
0 MecTe XUMUU B coBpeMeHHoM HayuHoil | IIK 1.4, [IK 2.2 MUCbMEHHBINA OIPOC
KapTUHE MUpa; NMOHUMAHUE POJIM XUMHUHU B HuddepeHnmpoBaHHO
dbopMupoBaHUU Kpyrosopa u Il 3a4er
(YHKIMOHATIBLHOM TI'PaMOTHOCTH 4EJIOBEKa
JUISI pEIICHUS TPAKTHYECKHX 3a]1a4;
IIP 02. Brnamenme ocHoBonoaararonumu | OK 01,02,04, 07 YCTHBIN U
XUMUYECKUMHU  TMOHATHSMHU,  Teopusimu, | [IK 1.4, TIK 2.2 MUCbMEHHBINA OIPOC
3aKOHAMHU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE JuddepeHnnpoBaHHO
MOJIb30BaHNE XUMHUECKOW TEPMUHOJIOTUEN U 1 3auer

TP 03. CdopMUPOBAaHHOCTH
BBISIBIISITD

XapaKkTepHble TPU3HAKM M  B3aUMOCBS3b
M3YYEHHBIX NOHITUH, IPUMEHSATh
COOTBETCTBYIOIIME IOHATUS NPU ONHMCAHUU
CTPOCHUS U CBOWMCTB HEOPraHUYECKUX U
OpPraHMYECKUX BELIECTB U UX NPEBPALLEHUM;
BBISIBIISITD

B3aMMOCBA3b  XMMMUYECKHX 3HAaHUH ¢
MOHITUSIMU U TIPEJICTABICHUSIMU IPYTUX
€CTECTBEHHOHAYUYHBIX IPEIMETOB;

yMEHUHI

OK 01,02,04, 07
K 1.4, 1K 2.2

[IpakTuyeckue paboThl
JuddepenunpoBaHHo
1 3a4er

I[P 04. CdopMUPOBAHHOCTH
MCII0JIb30BaTh HAMMEHOBAHUS
XUMHUYECKHX COETUHEHUM
MEKYHApPOJHOIO COK3a TEOPETUYECKOH H
MPUKIIATHON XUMHUH U TPUBHAJIbHBIE
Ha3BaHMsI BAKHEHIINX BEIIECTB

COCTaBIATh GOPMYJIbI HEOPTAaHUYECKUX U
OpraHMYECKHUX BELIECTB, COCTaBIIATh
ypaBHEHUS

XUMHUYECKHX peaKIyii, 00bSICHATh UX CMBICI;
MOJITBEPK/IaTh XapaKTEPHbIE

XUMHYECKHE CBOICTBA BEILIECTB
COOTBETCTBYIOLIMMH YKCIEPUMEHTAMH U

YMEHUHN

OK 01,02,04, 07
K 1.4, 11K 2.2

TecToBBIC 3agaHNS
JuddepeHumrpoBanHO
1 3a4er
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3aIUCSMU YPABHEHUN XUMUYECKUX
peaKIuii;

I[P 05. CdopMUPOBaHHOCTH
YCTaHaBJIMBATh IIPUHAJIEKHOCTh
M3yYECHHBIX HEOPTraHUYECKUX U
OPraHWYECKUX BELIECTB K OIPENEICHHBIM
KJIaccaM U IpyIIaM COEAUHEHH,
XapaKTepU30BaTh UX COCTAB U Ba)KHEHIINE
CBOICTBA; OIPEIEIATh BUIAbI XUMUYECKUX
CBSI3€H, THUI KPUCTALIMYECKHUX PEHIETOK
BEIECTB; KJIACCU(DUIIMPOBATh XUMUYCCKHE
peakuuy;

yMEHUHI

0K 01,02,04, 07
I[IK 1.4, 11K 2.2

TecroBble 3a7aHUs
HuddepennrpoBanHo
1 3a4eT

[IP 06. Bnagenne OCHOBHBIMHA METOIAMU

0K 01,02,04, 07

[IpakTuueckue padboTsl

Hay4yHOTO nmo3Hanus BemecTB u xumuyeckux | [1K 1.4, I[1K 2.2 HuddepennmrpoBanHo
SIBNICHUI (HAaOII0/IeHHE, ¥ 3a4er

U3MEpEeHHe, IKCIIEPUMEHT,

MOJICJIMPOBAHUE);

I1P.07 CdopmupoBaHHOCTH ymenuit | OK 01,02,04, 07 Pemenue

OpoBOIUTH  pacueTsl 1o  xumuyeckum | [1K 1.4, T1IK 2.2 CUTYallMOHHBIX 3324
dbopMynaM U ypaBHEHHSIM XHUMHUYECKHUX; HuddepenunpoBaHHo
UCII0JIb30BaTh 1 3a4er

CUCTEMHBIC  XUMHUYECKME 3HAHMUA Ul
IIPUHATUS PELICHUN B KOHKPETHBIX
JKU3HCHHBIX  CUTyalUsX, CBA3aHHBIX C
BEILIECTBAMU M UX IPUMEHEHUEM;

I1P.08 c(hOpMUPOBAHHOCTH ymenuii | OK 01,02,04, 07 [IpakTuueckue padboThI
IJIAHUPOBATH U BBITOIHATh XUMUYECKHUI K 1.4, 11K 2.2 JuddepeHnnpoBaHHO
HKCIEPUMEHT 1 3a4eT

I1P.09 c(hopMUPOBAHHOCTH ymenus | OK 01,02,04, 07 Pabota c Tabnuiamu u
aHaJTM3UPOBaTh XUMHUECKyt0 nHpopmanmio, | 1K 1.4, T1IK 2.2 UHTEPHET-
MOJIy4aeMyI0 U3 pa3HbIX UCTOYHUKAMU
HCTOYHUKOB (CPEACTB MacCOBOU JuddepeHurpoBanHO
uH(popmanuu, cetb UHTEpHET U Apyrue); 1 3a4er

ITP  10. CdopmupoBanHocts  ymenuit | OK 01,02,04, 07 YCTHBIN U

coOiroaaTh IpaBuia skosornuecku | I1IK 1.4, TIK 2.2 MIMCBMEHHBIN OIPOC
1es1ecoo0pa3Horo IMoBeNeHUs B OBITY U JuddepeHurpoBanHO
TPYIOBOM NEeATEIIbHOCTU B LeJsx 1 3auer

COXpaHEHHUs CBOETO 310pOBbS u

OKPY’KaroIllel MPUPOTHON CPENbL;

YUNUTBHIBaThb ONACHOCTh BO3ACHCTBHS Ha

’KMBBIE OPTaHU3MBbI OTPE/IEIIEHHBIX

BEUIECTB, IIOHMMas CMBICI IIOKa3aTess

IIpeAEIbHON JOIYCTUMOM KOHIIEHTPAlUu;

I1P.11. Jlst o0yJarmuxcs c | OK 01,02,04, 07 YcTHBIN B
OIPaHUYECHHBIMU [IK 1.4, 11K 2.2 MMACbMEHHBINA OITPOC
BO3MO>KHOCTSIMU 3J10pOBBS: JuddepeHumrpoBanHO
c(OpMUPOBAHHOCTh ~ YMEHMSI  IPUMEHSATH i 3auer

3HAHUS 00 OCHOBHBIX JOCTYIIHBIX MCTOHAX
IIO3HAaHUA BEIICCTB U XUMHNYCCKUX ﬂBHeHHﬁ;




