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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
0o0pa3oBaTeNbHONW MPOTPaMMBI CpeHero oOmero oOpa3oBaHus, yTBepkaeHHOH [Ipukazom
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 CPeAHEro MpodecCuOHaTbHOr0 00pa30BaHusl, peaan3yeMbIxX Ha 0ase
OCHOBHOTO 00111er0 00pa3oBaHus»; NUchMa JlenapraMenTa rocy1apcTBeHHON MOJUTUKHU B chepe
CpeaHero  Mpo(ecCHOHATbHOTO  00pa3oBaHuMs M HPOPECCHOHATBHOTO  OOydeHUs
Mumnrnpocemienus: Poccun «O HanpapiieHnn pekoMmeHmanmii» ot 1 mapta 2023 1. Ne 05-592
(PexoMenmamuu 1o peanu3alMM CpeAHEro obmero oOpa3oBaHUS B Tpeaerax OCBOCHUS
0o0pa3oBaTeNbHOIl MPOrpaMMbl  CPEAHEr0 MPO(ECcCCHOHAIBHOIO O00pa30BaHUS), METOAUKHU
npernofaBaHus  00meo0pa3oBaTeIbHON UCHUIUIMHBL «XUMHUS» W TpUMEpHOH paboueit
nporpaMMbl  00II€00pa30BaTeNbHON — JUCHMIUIMHBL  «XUMHUS» U1 TPOo(ecCHOHATBHBIX
00pa30BaTeNbHbIX OpraHU3aliil yTBEpKIACHHbIX Ha 3aceqaHiuu COBeTa 10 OLEHKE COJIEpKaHus U
KayecTBa MPUMEPHBIX pabouux MporpaMm 00111e00pa30BaTENbHOTO U COIIMATbHO-TYMaHUTAPHOTO
IUKJIOB cpenHero npodeccnonanbHoro oopasosanus ®I'BOY JII1O UPIIO, npotokon Ne 14 ot
30.11.2022 r., ®eaepanbHOro rocy1apcTBEHHOT0 o0pa3oBarensHOro cranaapra (nainee — ®I'OC)
o criermanibHoCTH 46.02.01 «JlokyMeHTanmoHHOe obecrieueHe yIpaBlIeHHs M apXHUBOBEICHUEY,
yTBEpKACHHOTO pukazoM MunmpocsemeHus Poccuu Ne 778 ot 26 aBrycra 2022 r.

Opranuzanusa-pa3padoTuukK: Cankr-IlerepOyprckoe roCy/1IapCTBEHHOE Oro/KEeTHOE
npodeccuoHambHOe 00OpazoBaTenbHOE yupexneHue «Kormremxk
AaBTOMATHU3AIMH [TPOU3BOJICTBAY.

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

[Iporpamma paccmoTpeHa W ojoOpeHa Ha 3acedaHWu paboudeld Tpynmbl, MPOTOKod No7
ot 15.05.2024 r.
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1. TACIIOPT PABOYEM ITPOI'PAMMbBI YYUEBHOM JJUCIHUILIUHBI «XUMUS»
1.1. MecTo yueOHO# TUCIHUIIMHBI B CTPYKTYpe o0pa3oBaTejibHO# nporpammbl CITO

O61eoOpa3oBaTenbHas yueOHasi TUCHUILUIMHA « XUMUSI» SIBISIETCA 00513aTeIbHON YaCThIO
00111€00pa30BaTENILHOTO IIUKJIa OCHOBHOH 00pa3oBaTeNbHOW IMPOrpaMMbl B COOTBETCTBUHU C
®OI'OC mno cnemumanpHOcTH 46.02.01 «/loKyMeHTaIMOHHOE OOCCIICYCHHE YIPABICHUS U
ApXHUBOBE/ICHHE.

1.2. Hean u niiaHupyemMble pe3yabTaThbl OCBOCHHS U CHUIIITUHBI
1.2.1. Heau AucUMILIMHBI B COOTBEeTCTBHH € coaepxkanueMm OOII COO

Coneprkanue nporpaMMbl «XHUMHUS» HAMPABIIEHO HA JOCTHXKEHUE CICAYIOMINX IEei:

- (QopmMHupoBaHHE CHCTEMbl XMMHUYECKHUX 3HAHUN KakK BaKHEWIEH COCTaBJISAIOICH
CCTGCTBGHHO-H&Y‘IHOI;'I KapTUHBI MHpA, B OCHOBC KOTOpOﬁ JICXKAT KIKOYCBBLIC IIOHATHA,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XUMHUU, OCBOCHHUE SI3bIKAa HAYKH, YCBOCHHE W MOHUMaHUE
CYITHOCTH JOCTYITHBIX 00OOIICHHIT MHUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHHE C UCTOpHEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

- (OpMHUPOBAHHE U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOaX IMO3HAHUS BEIIECTB
U XMMHYECKHUX peakIuii, HEOOXOAUMBIX IJIsi MIPHUOOPETEHUs YMEHUN OPUEHTHPOBATHCS B MHUPE
BCIICCTB U XUMHNYCCKUX ﬂBHGHI/Iﬁ, HMCIOIIUX MECTO B MPUPOJE, B HpaKTHLIeCKOﬁ n HOBCCIIHCBHOfI
KU3HU;

- Pa3BHUTHC yMCHI/Iﬁ u CHOCO6OB JACATCIIBHOCTH, CBA3aHHBIX C Ha6JIIOII€HI/I€M u
00BSCHEHHEM XMMHUYECKOTO HKCIIEPUMEHTa, COOIII0/IEHUEM MpaBmil 0€30MacHOro OOpalieHus ¢
BELIECTBAMH.



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

KOII U HAMMCHOBAHHUEC

HJIaHpreMbIe Pe3yJabTaATbl OCBOCHUSA NUCHUIIJIMHBI

(hopmupyembIx JIM4HOCTHBIE Pe3ybTaThI MeTanpeaMeTHbIe pe3yabTaThl IIpeameTHbIe pe3yabTaThI
KOMIICTeHIU

OK 01. Bsi6bupats cnoco0sr | JIP 01. I'paxxganckoe Boctimtanme: | MP  01.  Osmagerme  yHumBepcambHbIMH | ITP 01. ChopMHPOBaHHOCTH MPENCTABICHUN: O
peLIeHUs 3amad | cOPMHUPOBAHHOCTh TPAXKAAHCKOM IO3MIMHU | y4eOHBIMH MO3HABATCIBHBIMH  JEHCTBHSAMH: | XUMHUIECKONW COCTaBIISIOMICH
npodeccrnoHaNbHOM oOydatormerocs Kak AKTHBHOTO U | CaMOCTOSITENIBHO (dbopMyIpoBaThH W | €CTECTBEHHOHAYYHOI KapTHHBI MHpa, pPOJIH
JEeATEIIBHOCTH OTBETCTBECHHOTO YIeHa POCCHICKOTO | aKTyaJlU3UpOBaTh MPOOIEMy, paCCMaTpUBATh €€ | XUMUM B TO3HAaHWU SIBICHWH INIPUPOABI, B
MPUMEHHUTENBHO K | obuectBa; BCECTOPOHHE; (OpMUPOBAHUH MBIIUICHUS U
Pa3NUYHBIM KOHTEKCTaM; JIP  02. TIlatpuoTHyeckoe BOCIUTAaHHE: | - YCTaHAaBIMBATH CYLIECTBCHHBIH MPU3HAK WM | KYJbTYphl JIMYHOCTH, €€ (YHKIHMOHAIBLHOMN
OK 02. Ucnomb3oBath | copMHpOBaTh LEHHOCTHOE OTHOLIEHHE K | OCHOBAHMS JUIA CPaBHEHUs, KiacCU()UKAIMU U | TPaMOTHOCTH, HEOOXOJUMOH JUIsi pelIeHUs
COBPEMECHHBIE CpeICTBa | TOCYAApCTBEHHBIM CHUMBOJIaM, | 000O0IIeH s MIPAKTUYECKUX 3a]1a4 U
TIOKCKa, aHanms3a U | UICTOPUYECKOMY M TPHUPOJHOMY HAClIeAHIo, | - CIIOCOOHOCTB u TOTOBHOCTb K | 9KOJOTHYEeCKH 00OCHOBAHHOTO
UHTEpIpETALIH MaMATHUKaM, TPaAMLUAM HaponoB Poccum, | caMOCTOATENTPHOMY NMOMCKY METOAOB PEIICHHUS | OTHOIIEHUS K CBOEMY 3A0POBBIO U
uHpopManuH n | JocTmxeHMsM Poccum B Hayke, MCKYCCTBE, | MPAKTHUECKHX 3a1ad, MPHUMEHECHHUIO PAa3IHYHBIX | MPUPOIHOI cpexe;
MH()OpPMALMOHHBIE CIOpTE, TEXHOJIOTHAX U TPYIE; METO/IOB TIO3HAHUS; IIP 02. BnameHne cHcTEMON XHMHYECKHX
TEXHOJIOTHH st | JIP 03. JlyxoBHO-HpaBCTBEHHOE BOCIIMTaHHE: | - ()OPMHUPOBAHME HAYYHOTO THUIA MBIIUICHWS, | 3HAHWH, KOTOpast BKJTIOYAET:
BBITIOJTHEHHS OCO3HAaHHME JHMYHOTO BKJaJa B TOCTPOSHHE | BIAJCHHUE Hay4YHOU TEPMHUHOJIOTHEH, | OCHOBONONATAIOIINE MOHATHSA  (XMMHYECKHH
npodeccHOHaNBHBIX 33/1a4; | YCTOHYMBOTO OyayImiero KIIFOUEBBIMH HOHATUSIMH M METO/IAMH; 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI0YKa aToMa,
OK 04. O¢ddexrusno | JIP 04. ®duznyeckoe BOCIIUTAHME: | - BIIAJCTD HaBbIKaMHU yaeOHO - | s-, p-, d PNeKTpOHHBIE OPOUTAIH aTOMOB, HOH,
B3aUMO/IeIICTBOBATH U | cOpPMUPOBAHHOCTB 3[J0POBOTO 1 OE30MACHOTO | UCCIIEI0BATEIbCKON u IPOEKTHOH | Monekya, BAJICHTHOCTb,
paboTath B KOJUJIGKTHBE U | 00pa3a )KW3HH, OTBETCTBEHHOTO OTHOLICHHS K | JEATEIbHOCTH, HaBBIKAMU paspeuieHus | 3JIeKTPOOTPHUIATEIbHOCTh, CTENICHh OKUCIICHUS,
KOMaHJIE; CBOEMY 3/10POBBIO npobiem; XMMHYecKas CBs3b, MOJb, MOJIIpHas Macca,
OK 07. ConeiictoBats | JIP 0S. TpynoBoe BociuTanue: -aHaJIM3UPOBATH TOIYUYEHHBIE B XOJI€ PEUICHUS | MOJSIPHBIE ~ 00BEM,  YIVIEPOAHBIH  CKeJET,
COXPaHEHMIO OKpYKAalOIleW | -  HMHTepeC K  pa3IMyHeIM  cdepaM | 3a7a4M pe3yabTaThl, KpUTHUECKH OIICHMBATh MX | (yHKIMOHAJbHAS TPYyIIa, pajukai, u30Mepus,
cpensl, npodeCCHOHANBHON  JIeITEIbHOCTH, yMEHHE | IOCTOBEPHOCTb, IMPOTHO3UPOBATH M3MEHEHHE B | W30MEpHI,
pecypcocOepeskeHuto, COBEpIIATh OCO3HAHHBIA BBIOOP Oyxmymiel | HOBBIX YCIIOBHSX; TOMOJIOTHYECKUH PsiJl, TOMOJIOTH,
NpUMEHSATh  3HaHWMs 00 | mpodeccun M peannsoBbiBaTh coOctBeHHble | MP 02,  OsnaneHne — yHMBEPCAIBHBIMH | YIJIIEBOIOPOMbI, KHCIOPOA- U
U3MEHEHHHU KJIMMAaTa, | XM3HEHHBIE IIJIaHBl; KOMMYHUKaTHBHBIMH JAEHCTBUSMH: a30TcozeprKallie COeTMHEHHS,
NPUHLOUIBL  OEpeXIIMBOTO | - TOTOBHOCTH M CHOCOOHOCTH K 00pPAa30BaHUIO M | - BJIAJETh Pa3jIMUHBIMK CIIOCOOaMH OOIIEHMS M | OMOJOTMYECKH aKTHBHBIE BellecTBa (YIieBOJIBI,
NpOU3BOJCTBA, 3(P(eKTHBHO | caMOOOpa3oBaHUIO Ha MPOTSHKEHUH BCEH | B3aMMOJCHCTBHA JKHPBI, 6emnxn), MOHOMep, ToJIMMep,
JIeWCTBOBATh B | JKH3HH; - TIOHUMAaTh W HCIOJIB30BaTh IPEUMYIIECTBA | CTPYKTYPHOE 3BEHO,
YpEe3BBIYANHHBIX CUTYAIHIX JIP 06. Dxojorndeckoe BOCIIUTAHHE: KOMaHIHOH ¥ HHAWBHUIYATbHOH PabOTHI BBICOKOMOJIEKYJISIPHEIC COCIIIHEHUS,
INK 2.1. OcymectBisaTe | chOPMHPOBAHHOCTh skonormueckord | MP  03.  OBiageHWe  yHHBEPCATbHBIMHU | KPHUCTAJUTMYECKas PEIIeTKa, THITBI XUMHYECKUX
KOMIUIEKTOBaHHE KYJIbTYpbl, IOHUMaHHE BIUSHHUS COLMAIBHO- | PETYJISATHBHBIMHU JIEHCTBUAMU: peakmii  (OKHUCIUTEIHHO-BOCCTAHOBUTEIBHEIE,
ApXHUBHBIMH JleNaMi | SKOHOMHYECKHX TIPOILECCOB Ha COCTOSIHUE | - CaMOCTOSATEIHHO OCYIIECTBIISITH | 3K30- U

MIPUPOTHON M COIMAIBHOM CPEfbl, OCO3HAHHE | TO3HABATENbHYIO  JEATCIBHOCTD,  BBIBIATH | SHAOTEPMHUECKHE, PEAKIMH MOHHOTO OOMEHa),
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(moxyMeHTaMn)
OpraHu3alHu.

apxuBa

rJ100aIbHOTO
npo0iem;

- IUTAaHUPOBAHUE U OCYILIECTBJICHNE IEHCTBUH B
OKpY XKarollei cpeqie Ha OCHOBE 3HaHUS Lieneit
YCTOHYHBOTO Pa3BUTHS UEJIOBEUECTBA;

- aKTUBHOE HENpUsITHE JICHCTBHIA,
MIPUHOCAIINX BPed OKPY’KaIOIIeH cpeae;

JIP 07. IleHHOCTHM HAayYHOTO TIO3HAHUS:
OCO3HAHHE IIEHHOCTH HAYIHOH IEATENBHOCTH,
TOTOBHOCTh OCYIIECTBIATh MPOCKTHYIO H
HCCIIEeI0BATENILCKYIO JIeATEeIILHOCTh
I/IHI[I/IBI/I}IyaJ'H)HO U B rpyHHe.

XapakTepa 9KOJIOTHYCCKHUX

npoOnemMbl,  CcTaBUTh H  (HOPMYIHUpPOBATH
COOCTBEHHBIE 337aud B  00pa30BATEIbHOM
JIEATEIbHOCTH U )KU3HEHHBIX CUTYaIHSAX;

- NpPUHMMAaTh MOTHBBI W apryMEHTHI APYIHX
JIO/Iei pY aHaNIM3€e Pe3yJIbTaTOB JIESTEIbHOCTH

pacTBOp, QJICKTPOJIUTHI, HEDJICKTPOJIUTEI,
QJICKTPOJIUTHYICCKAA

Jucconuanusa, OKHCIUTCIIb,

BOCCTAaHOBHUTCIIb, CKOpPOCTH XHUMHUYECKOM

peakLiy, XUMUYECKOe paBHOBECHE),

TEOPUH M 3aKOHBI (TEOpPHS XHMHUYECKOTO
CTPOEHHUS OPTaHUYECKUX BEILECTB
A.M.bytneposa, Teopust

JNEKTPONUTUIECKON JUCCOLMALUY,
nepuoanueckuii 3akon J.M1.Menneneesa,

3aKOH COXPAaHEHHs MaccChl),

3aKOHOMEPHOCTH, CUMBOJIMYECKHUH A3bIK XUMHUH,
(akTomOruYecKkue CBEIEHHUST O CBOWCTBax,
cocTase, MOJyYCHUU u 6e3omacHOM
HCIOJIb30BaHUU BaXXHEUIIINX

HEOPTaHMYECKUX U OPraHUIECKUX

BEIECTB B OBITY M MPAKTHIECCKOH
JIeSITENIbHOCTH YEI0BEKA;

P 03. ChopMHpPOBaHHOCTh YMEHUI1 BBISBIATH
XapaKTepHbIE IPU3HAKU U B3aUMOCBSA3b
U3yYEHHBIX OHATHH, IPUMEHATh
COOTBETCTBYIOIUE MOHATUS IIPU

OTIMCAaHUH CTPOCHUS U CBOMCTB
HEOPTaHMYECKUX U OPTraHUIECKHUX

BEIIECTB M HX NPEBPAllCHUN; BBIIBIATH
B3aMMOCBSI3b XUMHYECKHX 3HAHUH C

MOHATUSIMH WM TPEACTABICHUAMH  JAPYTHX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

P 04. CchopMHPOBaHHOCTH yMEHUN
UCTIONB30BaTh ~ HAUMEHOBAHUS  XUMHYECKHX
COEMHEHUH MEXyHapOJAHOTO cor3a
TEOPETUYECKON

U NIPUKJIAJHON XUMHH U TPUBHAIbHbIE
Ha3BaHUS BAXHEHIINX  BEIIECTB  (ITHIIEH,

aleTWIeH, TaunepuH, ¢eron, Qopmanbaerus,
YKCyCHasl KHUCJIOTa, TJHWIWH, YrapHBIA Ta3s,
YIIEKUCTBIA Ta3, aMMHUakK, TalieHas HW3BECTbh,
HeraieHast U3BeCTh, TUTheBas CoJa U JPYTHX),
COCTaBIATh  (OPMYNBI HEOPTaHWYECKHX U




OpPraHUYECKUX BEIICCTB, YPABHCHUS
XMUMUYECKHUX PEaKIUi, OOBSICHATh HUX CMBICT,
MOJTBEPXKIATh  XapaKTePHBIC  XMMHUYCCKHC
CBOMCTBa BEILECTB COOTBETCTBYIOUIUMH
9KCIICPUMECHTAMHU U

3aIMUCSIMH YPaBHEHUH XUMIYECKUX

peakuuit;

np 05.  CdopMHpOBaHHOCTE  yYMEHUH
YCTaHABIMBATh TPUHAUICKHOCTh HW3YyUCHHBIX
HEOPTaHMYECKUX W OPraHWYECKHX BEIIECTB K
OTIpe/IeNICHHBIM

KJIaccaM U IpyIIaM COCIUHEHUH,
XapaKkTepu30BaTh MX COCTaB M BaKHEHUIIIHE
CBOHMCTBa; OMpEACNATh BHIbI XUMHUYECKUX
cBs3eil (KoBaJieHTHasI, MOHHAS,

MeTajIn4yeckKas, BOJIOPOJIHAA), THIIBL
KPUCTAJUTHIECKUX permeTok BEIIECTB;
KIIacCH(HUIIIPOBATH XUMHUUCCKUE PEAKIIHH;

IIP 06. Biagenue OCHOBHBIMH METOIAMHU
HAYYHOTO ITO3HAHHS BEHIECTB U XHUMHYCCKHX
SIBIICHUN (mabmoeHwMe, HM3MEpEHHeE,
SKCIEPUMEHT, MOJICITHPOBAHUE);

IIP 07. ChopMHUPOBaHHOCTh YMEHHH IPOBOAUTH
pacueThl 10 XHMHYeCKUM (dopMmyaaM U
YPaBHEHHSIM XUMHUYECKUX

peakimii C  HCIOJB30BaHMEM  (DU3UUECKUX
BEITMYHH, XapaKTEePU3YIOIINUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacCHhl,

o0bemMa  (HOpMaJbHBIE  YCJIOBHS)  Ta30B,
KOJIMYECTBA BEILECTBA; HCIO0JIb30BaTh
CHUCTEMHBIC XUMHUYCCKUE 3HAHUS IS

MPHUHATHS PEIICHUN B KOHKPETHBIX

JKU3HCHHBIX  CUTyallWsX,  CBSI3aHHBIX  C
BEIIIECTBAMH U MX IIPUMECHECHUEM;
P 08. CdopMUpOBaHHOCTD YMEHHH

IUTAHUPOBATD U BBITIOTHATH XUMHUYECKUH
9KCHEPUMEHT (IIPEBPAIICHHS

OpTaHMYECKHUX BEIIECTB MPH HArpeBaHWH,
MOJTYyYCHHE JTHJICHA M W3yYCHHE €r0 CBOMCTB,




Ka4ueCTBEHHbIC PEaKIUy Ha
ANBAETHIBI, Kpaxmal, YKCYCHYIO KHCIOTY;
JIeHaTypalus OSJIKOB IPU HarpeBaHWH, [IBETHHIE
peakuuu OeNKOB; NPOBOAUTH PEAKIIMH HOHHOTO
o0OMeHa, OIpeaeNsiTh

cpemy BOIHBIX pacTBOPOB, KadeCTBEHHBIC
peaknuu Ha Cynbdat-, KapOoHaT- U
XJIOPHJ-aHUOHBI, HAa KaTHOH aMMOHMS; PEIIaTh
9KCTIEPUMEHTAIIBHBIC 33/1a4H 110

teMaM "Metamtel" 1 "Hemeramsr") B
COOTBETCTBMM  C  TpaBWJIaMH  TEXHHUKH
0e30MMaCHOCTH TIPU OOPAIICHUH C BEIIECTBAMU U
N1ab0paTOpHBIM 000PYOBaHHEM; IIPEICTABIISAT
Pe3yNbTaThl XUMHYECKOTO SKCIIEPUMEHTA

B (hopMe 3anucu ypaBHEHUI

COOTBETCTBYIOIIMX PEAKLIMNA U

(hOpMyIHPOBaTH BEIBOJBI HA OCHOBE 3THX
PE3yNBTaTOB;

IIP.09 ChopMHpOBaHHOCTH YMECHHUS
AHATM3UPOBATh XUMUYECKYIO

nHopManuio, TOIy4aeMyl0 W3  PasHBIX
HCTOYHHMKOB (CPEICTB MAacCOBOW HMH(OpMAINH,
ceTs IHTEpHET U ApyTHE);

ITP.10 ChopmupoBaHHOCTh YMEHHIT COOIIOATD
MpaBUJa  JKOJOTMYECKH  IeJIecO00pa3HOro
MOBe/ICHHS B OBITY U TPYIOBOM JEATEIBHOCTH B
LEeNIIX

COXPaHEHHS CBOETO 3I0POBBS U

OKpY>Karollel IpUPOAHON CPebl;

YUUTBHIBATh ONACHOCTH BO3/ICHCTBUS Ha JKUBBIE
OpTaHU3MBI OIPEAEIEHHBIX

BEIIECTB, [OHWMAas  CMBICI  MOKa3aTews
Npe/eNbHON TOMyCTUMON KOHIIEHTPAINY;
MP.11 17151 00y9arommxcsi C OrpaHUICHHBIMHU
BO3MOXXHOCTSMH 3/I0pOBBS:
ChopMUPOBaHHOCTE  YMEHUS MIPUMEHSITD
3HaHUsg 00 OCHOBHBIX JIOCTYITHBIX METOax
MO3HAHMUS BELIECTB U XUMUYECKHUX SIBJICHUI;




2. COAEPKAHUE YYEBHOM JUCIHUATLIAHBI «XUMMUSI»

2.1 O0beM yueOHOM AMCUMILIMHBI U BUABI Y4eOHOI padoThl

Buj yueOHoi1 padoThI Obnem b
yacax
O0bem 00pa3oBaTeJbHOM NPOrPaAMMbI Y4eOHOM TN CIUTIIHHbI 60
BT. U.:
1. OcHoBHOe cojiep:KaHue 56
BT. Y.
TEOPETUYECKOC O0YUCHHE 42
MIPAKTUYECKHUE 3aHATUS 14
2. IpodeccuoHaTbHO-OPHEHTHPOBAHHOE COJepaKaHMe (CoAepKaHHe 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 NIPO(JecCHOHAIBLHO-OPUEHTHPOBAHHOE), Tpaxtuy | [podeccron Mble
NpaKTHYeCKUEe 3aHATHUS — ATBHO- KOMIIeTeH
Bcero | 3aHATHS | OPMEHTHPOBA nuu
HHOE
coJIep>KaHue
1 2 3 4 &) 6
Pazgen 1. O0mas u Heopranuveckass XuMus
Tema 1.1 Coaep:kaHue yue0HOro MaTepuaa 2 0 0
OcHoBHBIE OcHOBHbBIE MOHATHS M 3aKOHBbI XUMHH. KoJM4yecTBEHHbIE OTHOIICHUS B OK 01
MOHSITUS U xumur. OCHOBHBIC KOJMYECTBEHHBIC 3aKOHBI B XUMHH W pacyeThl IO 5
3aKOHBI YpaBHEHUSM XUMHUYECKUX PEaKIIUH.
PacuerHble 3a1a91 Ha HAXOXK/ICHUE MACCOBOM JIOJU XMMHUYECKUX dJICMCHTOB
Tema 1.2 Conep:xanue yueOHOro MaTepuaJa 6 2 0
Iepuoanyeckmii Ilepuoanyeckuii 3aK0OH M NepUOAMYECKAsT CHCTEMAa XMMHUYECKHX OK 01
3aAKOH M CHCTEMA | 5yemenToB JI.M.MenaeiieeBa 2 OK 02
XHMHYCCKHAX CTpoeHHe aTOMOB XHMHYECKUX JIIEMEHTOB
JJIEMEHTOB OCOGEHHOCTH CTPOEHHS YTEKTPOHHBIX 000JI09€K ATOMOB JIEMEHTOB
A.M.MenneneeBa | Gopmmx NepuoI0B 2
W3meHeHne CBOICTB COSAMHEHHI XUMUYECKUX AIIEMEHTOB B TIEPUOJIaX U
rpyIiax
IIpakTnueckoe 3ansaTue Nel 5 5
CocTaBJIeHHE DIICKTPOHHBIX (JOPMYIT aTOMOB XUMHUYECKUX DJIEMCHTOB
Tema 1.3 Coaeprxanue yueOHOro MaTepuaJia 2 0 0
Crpoenue OcHoBHbBIE CBOMCTBA XUMHYeCKOH cBsA3U. KOoBasieHTHAs CBA3h OK 01
BellecTBa NonHas xumuueckast cBsa3b. Metaiumdeckas cBsi3b. Kpucrannueckue OK 02
PEIIEeTKH. 2
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Tema 1.4. Bona.
PacTBopsbI.
DJIeKTpoJMTHYEC
Kas
AMCCOIHALIUS

Conep:xaHue yueOHOro MaTepuaJia

Boaa, pacTBopbl.
MaccoBasi 10/151 pACTBOPEHHOTI'0 BellleCTBA.

IIpakTHyeckoe 3ansitue Ne2.
[IpurorosneHue pacTBopa 3aJaHHOM KOHUEHTPALIMH

KI/ICJ'IOTBI, OCHOBAHHA U COJIM — DJICKTPOJIMUTEI. 3JI€KTp0JII/ITI/I‘IeCKaﬂ
AUCCOHALINSA.

IIpakTHyeckoe 3anaTHe Ne 3
Peakuuu nonnoro oomena. CocrapiieHHE peaKIil HOHHOTO OOMEHa IMyTeM
COCTAaBJICHHS MX MOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHUM.

OK 01
OK 02
OK 04
OK 07

Tema 1.5
Knaccupuxauus
HEOPraHM4YecKuX
COoeMHEHUH U uX

CBOMCTBA

Coaep:xxanue yueOHOro MaTepuaJia

10

Knaccmbmcaunﬂ HEOPraHU4€CKMUX BEUICCTB. HpOCTI)Ie " CJIOXKHBIC
BCIICCTBA. OCHOBHBIE KJIACCHI CIOKHBIX BCIICCTB (OKCI/II[BI, TUAPOKCUIDI,
KHUCJIOTHI, COJ'II/I). Hazpauwms HEOPTaHUYCCKUX BCIICCTB. OKCI/I)II)I,
XUMHUYCCKHUC CBOI’ICTB&, IMOJIYy4YCHHC.

Metamabl. OOmue Qu3nueckue M XUMUYECKHE CBOWMCTBA METAJIOB.
CnocoObl monydeHusl. 3HAYEHHE METalIOB M HEMETAJIOB B MPHUPOAE U
KU3HEIESITEIIbHOCTH YeJIOBeKa M opraHu3MoB. Koppos3usi MeTayioB: BUIBI
KOPPO3H1H, CIOCOOBI 3aIIUTHI METAJIIOB OT KOPPO3UHU

Hemeranusbl. O6mue ¢puznyeckne 1 XMuMUYECKHE CBONCTBAa HEMETAJLIOB.
Tunuunele cBoiicTBa HemeTamnoB [V— VII rpynn. Knaccuduxanus u
HOMEHKJIaTypa COeTUHEHNI HeMeTaioB. KpyroBopoTel GMOTeHHBIX
9JIEMEHTOB B IIPUPOJE

XuMHUYECKHEe CBOIICTBA OCHOBHBIX KJIaCCOB HECOPraHUYE€CKHUX BE€LICCTB
(OKCI/I,Z[OB, TUAPOKCUAO0B, KHUCIIOT, colleil u I[p) 3aKOHOMepHOCTI/I B
N3MCHEHHUHU CBOMCTB IMPOCTBIX BEHIECCTB, BOAOPOJIHBIX COGHHHCHHﬁ, BBICIIUX
OKCHIOB U THAPOKCHUIOB

IIpakTHyeckoe 3ansaTue Ned.
IIpoBeneHne XUMUYECKUX PEAKLIUH, XapaKTEPU3YIOLINX CBOMCTBA
HEOPraHNYEeCKUX BELIECTB

OK 01
OK 02




12

Tema 1.6 Coaeprxanue yueOHOro MaTepuasa 6
Xumuueckue Knaccupukauuss XuMHYECKHX PpeaKkuMid. YpaBHEHUS  OKHUCIICHUS- 5 OK 01
peaknuun BoccTaHOBJIEHMs. CTeneHb OKUCIeHUs. OKUCIUTENh U BOCCTAHOBUTEII.
IpakTuyeckoe 3ausitue Ne 5. CocraBjieHne ypaBHEeHHd OKHCIUTEIBHO-
BOCCTAHOBHMTEJBHBIX  PeaKkuui, ONpENEICHUE  OKUCIMUTENs U 2
BOCCTAHOBHUTEJISI, OIPEJICIICHUE CTENEHEW OKUCIIEHUS SJIEMEHTOB.
CkopocTh XMMHYECKUX peakuuii. PakTopsl, BIUSAIOIINE HA CKOPOCTh 2
XUMHUYecKoH peakuuu. O0patuMocTh peakiiuii. XuMuueckoe paBHOBecHe.
Pa3znea 2. Oprannyeckasi Xumusi
Tema 2.1. Coaep:xaHue yueOHOro MaTepuaJia 4
OcHoBHBIE [IpenmeTt opraHuYeCcKON XUMUU. OK 01
NOHSATHS OcHoOBHbBIE 10JI0KeHUS TEOPHH XHUMHUYECKOI0 CTPOEHHSI. 2
oprannueckoit | Mzomepsl. Buapl nsomepun.
XUMHH IIpakTnueckoe 3ansaTue Ne6
CocraBneHue CTpYKTYpHBIX (hopMyI1 H30MEpOB 2
Tema 2.2. Coaeprxanue y4eOHOro MaTepuaa 16
CaoiicTBa IIpenenabHbie yriieBoaopoabl. Pu3ndeckue CBOMCTBA AIKaHOB 5 OK 01
opraHM4yeckux | XHMMHYECKHE CBOWCTBA U MOJy4YECHHE alnKaHOB. [IpuMeHeHue OK 02
BeLIEeCTB AJikeHbl. AakuHbl. M3oMepus. Homenkiatypa 5 OK 04
XMMHUUYECKHE CBOWCTBA AIKEHOB, AJIKMHOB
/{ueHoBbIe YIi1eBO10POAbIL. 3a1a4u HA BIBOJ (pOpMY.IbI 5
ben3ou. Xumnueckue cBolicTBa
CupTsl, KiIaccu(pukanus, HOMEHKJIATYPa, (pU3MYecKHue CBOICTBA. OK 01
Pemenue 3anau. 2 OK 02
XuMHUYecKHue cBoiCTBa cnupToB. [IpruMeHenne OK 04
KapOoHoBbIe KHCJI0THI. XMMHYECKHE CBOHCTBA. 5
Cao:xuble 3¢upsbl.
IIpakTHyeckoe 3ansaTHE Ne7 )
OmnpeneneHne CBOWCTB KapOOHOBBIX KHCIIOT
Amunbl. Knaccudukanms, HoMeHKIaTypa. AMHHOKHCJI0THI. XUMHYECKUE 5 OK 01
CBOICTBA OK 02
beaku. Ctpykrypa. CoiicTBa OK 04
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Buoopranuyeckue coequnenus. [[pumenenue u 6uosornveckas pob
yrieBos1oB. OKHCIEHUE YIIIeBOI0OB — UCTOUYHHUK SHEPTUH JKUBBIX
opranu3zMoB. O61acTu NpUMEHEeHUsT aMHUHOKHUCIIOT. [IpeBpaiienus 6enkoB
Iy B opranusme. buonornueckue Gpynknun 6enkos. buonornyeckne
(byHKIMU XUpOB. PoJb OpraHndyeckoil XUMHUH B PEIICHUH TPoOIeM
NUIIEBON 0€3011aCHOCTH

Pasznen 3. Xumus B 6I)ITy H HpOI/I3B0}ICTBEHHOﬁ JACATCJIBHOCTH Y€JI0BCKA

Tema 3.1 Xumus | [lpodeccnonaIbHO-OPHEHTHPOBAHHOE coJieprKaHue yueOHOro 4 2 4
B OBITY U MaTepHuaJia
npousBoacTBeHH | HoBeiilme 10cTHKeHUS XUMHYECKOH HAYKH U XUMHY€CKOI T€XHOJIOTUH. OK 01
OM 1eATeNbHOCTH | Posib XuMHM B o0ecne4eHUH JKOJOTMYECKOi, IHEPreTHYeCKo M OK 02
YeJI0BeKa NUINeBOH 0e30ImacHOCTH, Pa3BUTHM MeauuMHbL. [IpaBwia mnoucka wu 2 2 OK 04
aHaJIM3a XUMHUYECKOW MH(OPMAIMK U3 Pa3IMYHBIX UCTOYHUKOB (HaydyHast U OK 07
y4yeOHO-Hay4YHas JIUTeparypa, CpeICcTBa MacCOoBOW HWH(MOpMAILUU, CETh IK 2.1.
WNHTtepHer)
IIpakTHyeckoe 3ansaTHe Ne 8 2 2 2
AHanu3 U KjaaccuPUKaNus XUMHYECKUX JOKYMEHTOB.
JnddepenunpoBanHblii 3a4eT 2

Bcero 60 16 4
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3. YCJIOBUSA PEA/IM3AIIAA TPOT'PAMMBI YUYEBHOM JUCHHUIIIINHBI
«XHUMMHUSA»

3.1 TpeﬁoBaHnﬂ K MUHUMAJIBbHOMY MaT€PUAJIBHO-TEXHUIECCKOMY o0ecrnevyeHuIo

Peanuzanus yueOHON AUCIUIUIMHBI TPeOyeT HAIMYHs yueOHOTO KaObuHeTa XUMHH.

Oo6opynoBaHue yueOHOro KaOMHETa: OCal04HbIe MECTa 110 KOJUYECTBY 00yUYarOLIUXCS;
pabouee MeCTO mpenojaBares, J0CKa.

TexHuueckue cpesncTBa 00y4eHUs: KOMIIBIOTED C JIMLEH3MOHHBIM IIPOTrPAMMHBIM
o0OecnieueHneM, 3KpaH, MyJIbTUMEANAIPOEKTOP.

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

HNuTepHeT-pecypcsl

1. Poccuiickoe o6pa3oBanne — OenepanpHblii mopran - http://www.edu.ru

2. Enunas  xommekunus  1udpoBeIX  oOpasoBaTeibHBIX  pecypcoB-  http://school-
collection.edu.ru YuusepcaabpHas sHipkoneans - http://www.krugosvet.ru

3. OnektpoHHas OubIroTeka mo xumuu - http://www.chem.msu.su/rus/elibrary/regions.html

4. [Moxaroroska k EI'D mo xumuwm -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

npogeccnoHaIbHO pe3yabTaToB

il HANPaBJIEHHOCTH o0yueHust
ITP 01. CopmupoBanHocTs npeacrasienuii | OK 01,02,04, 07 VYcrHbIl U
0 MECT€ XMMHUU B COBPEMEHHOM Hay4dHOU K 2.1. MUCbMEHHBINA OIPOC
KapTUHE MUpa; NMOHUMAHUE POJIM XUMHUHU B JuddepeHnnpoBaHHO
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
XUMHUYECKUMH  TIOHATHSIMU,  TEOPHUSIMHU, K 2.1. MUCbMEHHBINA OIPOC
3aKOHAMHU U 3aKOHOMEPHOCTSIMH; YBEPEHHOE JuddepeHnnpoBaHHO
MOJIb30BaHNE XUMHUECKOW TEPMUHOJIOTUEN U 1 3auer

TP 03. CdopMUPOBAaHHOCTH
BBISIBIISITD

XapaKkTepHble TMPU3HAKH 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 ITPEIMETOB;

yMEHUHI

OK 01,02,04, 07
[K 2.1.

[IpakTuyeckue paboThl
JuddepenunpoBaHHo
1 3a4er

I[P 04. CdopMUPOBAHHOCTH
MCII0JIb30BaTh HAMMEHOBAHUS
XUMHUYECKHX COETUHEHUM
MEKIYHApPOJHOIO 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
IIK 2.1.

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

I[P 05. CdopMUPOBaHHOCTH
YCTaHaBJIMBATh IIPUHAJIEKHOCTh
M3yYECHHBIX HEOPTraHUYECKUX U
OpraHWYECKUX BEUIECTB K ONpPEIEICHHBIM
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
IK 2.1.

TecroBble 3a7aHUs
HuddepennrpoBanHo
1 3a4eT

[IP 06. Bnagenne OCHOBHBIMHA METOIAMU

0K 01,02,04, 07

[IpakTuueckue padboTsl

HAay4YHOTO IMO3HAHMS BEIIECTB U XUMUYECKUX K 2.1. HuddepennmrpoBanHo
SIBNICHUI (HAaOII0/IeHHE, ¥ 3a4er

U3MEpEeHHe, IKCIIEPUMEHT,

MOJICJIMPOBAHUE);

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

MPOBOJUTH  PacyeTbl IO  XHUMHUYECKUM K 2.1. CUTYAIIMOHHBIX 337124
dbopMynaM U YpaBHEHHSIM XHMHUYECKHUX; 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 2.1. JuddepeHnnpoBaHHO
HKCIEPUMEHT 1 3a4eT

I1P.09 c(hopMUPOBAHHOCTH ymenust | OK 01,02,04, 07 Pabota c Tabnuiamu u
aHaAJTM3UPOBATh XUMHUECKYIO HH(OpMAIIHIO, IIK 2.1. WUHTEPHET-
MOJIy4aeMyI0 U3 pa3HbIX UCTOYHUKAMU
HCTOYHUKOB (CPEACTB MacCOBOU JuddepeHurpoBanHO
uH(popmanuu, cetb IHTEpHET U Apyrue); 1 3a4er

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

coOiroaaTh IpaBuIa JKOJIOTUYECKU [K 2.1. 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 K 2.1. MMACbMEHHBINA OITPOC
BO3MO>KHOCTSIMU 3J10pOBBS: JuddepeHumrpoBanHO
c(OpMUPOBAHHOCTh ~ YMEHMSI  IPUMEHSATH i 3auer

3HAHUS 00 OCHOBHBIX JOCTYIIHBIX MCTOHAX
IIO3HAaHUA BENICCTB U XUMHNYCCKUX ﬂBJ’ICHHﬁ;




