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T'ocynapcTBeHHAasi HTOroBasi aTTecTALUS 0 00pa30BaTeIbHBIM NPOrpaMMaM
OCHOBHOTI0 00111€1r0 00pa3oBaHusi B opme
OCHOBHOI'0 rOCy/IapCTBEHHOr0 3k3ameHa (OI'))

Konnduxatop
MPOBEPSEMBIX TPEOOBaHHI K pe3ybTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOM
IPOrpaMMbl OCHOBHOT'O OOLIEr0 00pa30BaHus U 3JIEMEHTOB COJEPKAHUS
JUIS IPOBEZICHHUS OCHOBHOT'O TOCY/IapCTBEHHOI'0 IK3aMeHa
o XUMUN

HOATOTOBJIEH (heiepaIbHBIM I'OCY1aPCTBEHHBIM 010/ PKETHBIM
. HAY4HBIM YUPEXKICHUEM .
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Konnduxatop
NpoBepsieMbIX TPeOOBaHMIl K pe3y1bTaTaM 0CBOEHUS OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHMUA M 3JIEeMEHTOB
COJep KAHUS 1JISl POBE/IEHNsS] OCHOBHOI'0 roCy1apCTBEHHOI0 IK3aMeHa
no XUMHUUN

Koandukatop cocraBieH Ha OCHOBe (eaepaqbHOro ToCyIapcTBEHHOTO
00pa3oBaTenbHOr0 CTaHAApPTa OCHOBHOTO o0miero obpazosanus (maainee — GI'OC)
(npuxa3 MunucrepcTBa npocseienus Poccuiickoit @enepauuu ot 31.05.2021
Ne 287 «O06 ytBepxaeHUU (efepanibHOTO TOCYJapCTBEHHOrO 00pa3oBaTeIbHOTIO
CTaHJapTa OCHOBHOTO 00mIero o0pasoBaHus») U QenepanbHOH 0Opa3oBaTeabHON
IporpaMMBI  OCHOBHOTO  obOmiero  oOpasoBaHms  (mpukas - MuHHCTEpCcTBa
npocsenienust Poccuiickoit @enepamyn ot 18.05.2023 Ne 370 «O0 yTBepKIeHHH
(enepaapHOI 06pa30BaTEILHOMN MPOrPaMMbl OCHOBHOTO OOIIETO 00pa30BaHHU).

Komngukatop oTpakaeT NpeeMCTBEHHOCTb IIPOBEPSIEMBIX MPEAMETHBIX
TpeOoBaHMUI K pe3yJbTaTaM OCBOCHUS OCHOBHOH -00pa30BaTEbHOM MPOTpaMMBI
ocHOBHOTO 0011ero obpazosanus Ha ocHoBe PI'OC 2010 . u ®I'OC 2021 1.

KoaudukaTop cocTout u3 Tpéx pasaenos':

— pasgen 1. «IlepedeHs mpoBepseMbIX TPEOOBAHUH K pPe3yIbTaTaM OCBOCHUS
OCHOBHOH 00pa3oBaTeIbHON HPOrpaMMbl OCHOBHOTO OOIIEero oOpa3oBaHHs
10 XUMHUWY;

— paznen 2. «IlepeyeHb dJIEMEHTOB COAEPIKAHUS, TPOBEPSIEMBIX HA OCHOBHOM
TOCYIapCTBEHHOM SK3aMeHe M0 XIMHUI»;

— pasgen 3. «OTpaxxeHHE B COACPNKAHUHA KOHTPOJBHBIX H3MEPUTEIBHBIX
MaTepHatoB JUYHOCTHBIX pe3yabTaToB OCBOEHUS OCHOBHOM
00pazoBaTeNbHON MPOFPaMMBEI OCHOBHOTO 00IIIEro 00pa3oBaHHsD».

B xommduxarop He BKIIOYEHBI TpeOOBaHMSA K pe3yNbTaTaM OCBOCHUS
OCHOBHOH 00pa30BaTEIbHON ~MpOrpaMMbl OCHOBHOTO 0OILIEro 0oOpa3oBaHUs
Y JIEMEHTHl COJep KaHUsl, JOCTH)KEHHE KOTOPBIX HE MOXKET OBITh HPOBEPEHO
B paMKaX I'OCyAapCTBEHHONW UTOTOBOH aTTeCTALUU.

1 Martepuansl pasnenos | m 2 BKIIOYEHB B (eepanbHYI0 00pPa3oBATENBHYIO MPOTPAMMY OCHOBHOTO OOIIETO
ob6pasosanus (ITpuka3 MunucrepcTBa npocseniernst Poccuiickoit @enepannn ot 09.10.2024 Ne 704 «O BHeceHHH
M3MCHEHHII B HEKOTOpble NpHKa3bl MuHHCTepcTBa IpocBemmieHnst Poccuiickoil @Denepammy, Kacaroluecs
(enepanbHBIX 00pa30BaTENBHBIX MPOrPaMM HAYaIBLHOTO O0IIEro 00pa3oBaHMs, OCHOBHOTO OOIIEro 06pa3oBaHUs U
cpeiHero ob1ero 00pasoBaHus»).
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Pa3nex 1. IlepedeHb MpoBepsieMbIX TPEOOBAHUI K Pe3yJIbTATAM OCBOCHUS
OCHOBHOIi 00pa30BaTeJIBLHOI MPOrpaMMbI 0CHOBHOT'0 001IIEr0 0GPa30BaHUsA
no XUMUN

B Tabmune 1 mpuBenén cocraBieHHBIH Ha ocHOBe M. 43 ®I'OC mepedeHb
MPOBEPSAEMBIX TPEOOBAHHUI K METAMPEAMETHBIM PE3yJIbTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeIbHON MPOrpaMMbI OCHOBHOTO OOIIETO 00pa30BaHUS.
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Kog
NpOBEPSIEMOro
TpeGoBaHUA

IIpoBepsieMbie TPeGOBAHUA K MeTANIPEIMETHBIM
pe3yJbTaTaM OCBOEHHS OCHOBHOIi 00pa30BaTeIbLHOI
MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

1.2.3

CaMOCTOATENTFHO (POPMYJTHUPOBATH OOOOIICHUS W BBIBOIBI O
pe3yibTaTaM OpPOBEAEHHOTO HAOIIONCHHUS, OIBITA, KCCICAO0BA-
HUS, BIIQJIETh HHCTPYMEHTAMHU OLIEHKU JOCTOBEPHOCTH ITOJTyUeH-
HBIX BBEIBOJIOB M 0000IIEHMIT

1.2.4

HpOI‘HO3I/IpOBaTL BO3MOXHOC ,Z[aJILHefIHIee pa3BUTHUE IIPOLECCOB,
COOBITHI M HX NOCJICACTBHA B aHAJIOTUYHBLIX MWK CXOAHBIX
CUTyallMsdaX, BbIABUI'aTb IMPEAIIOJIOKCHUA 00 ux Ppa3BUTHHU B HO-
BBIX YCJIOBUAX U KOHTCKCTAX

1.2.5

Hcnonb30BaTh BOIPOCH KAaK MCCIEIOBATENLCKHI HHCTPYMEHT
MO3HAHUS;

(OpMyIHpPOBATH BOIIPOCHL, (PUKCHPYIONIHE pa3phIB MEXKIY peab-
HBIM ¥ JKENATEIbHBIM COCTOSHHEM CHTyallld, 00BCKTa, caMo-
CTOSATENBHO YCTaHABIMBATb HCKOMOE M JIaHHOE;

(bopMHPOBaTh THIIOTE3y 00 UCTUHHOCTH COOCTBEHHBIX CY)KICHUH
U CYXJICHUH APYTUX, apTYMEHTIUPOBATh CBOIO MTO3UIIHIO, MHEHHE

1.3

Paboma c unghopmayuei

Tabnuya 1

Kon IIposepsiemble Tpe6OBaHHS K MeTANPeAMETHBIM

NpOBepPsieMOro pe3y/1bTaTaM O0CBOeHHUs OCHOBHOI1 00pa3oBaTe/IbHOI
TpeOoBaHUSs NMPOrpaMMbl OCHOBHOI0 00111ero 00pa30BaHus
1 IMo3naBaTeabubie YY ]/

1.1 baszogvie nozuueckue oeiicmeusn

1.1.1 BBIIBIATE M XapaKTepH30BaTh CYIICCTBCHHBIC HPH3HAKH 00BEK-
TOB (SIBJICHHIA)

1.1.2 VYcraHaBIMBAThH CYIIECTBEHHBIH MTPU3HAK KIIacCH(HUKAINH, OCHO-
BaHUA AJs1 00OOIEHUS M CpPaBHEHHs, KPUTEPUU HPOBOJHMOIO
aHanm3a

1.1.3 C y4éroM MNpeanoKeHHOM 3a/laull BBIABIATh 3aKOHOMEPHOCTHU
U IPOTUBOpPEYUS] B paccMaTPHBaeMbIX (pakTax, HaHHBIX M Ha-
OJIIOEHMSIX
npeIaraTb KpUTEPUH JUTA BBISIBJICHHS 3aKOHOMEPHOCTEH U Mpo-
TUBOPEYHIA;

BBISIBJIAITH ,Ile(bI/II.[I/ITI:I I/IHq)OpMaI.II/II/I, JaHHBIX, HeO6XO,E[I/IMLIX JJIsL
PpCHICHUS TIOCTaBJICHHOM 3a/1a4uu

1.3.1

ITpuMeHAT pa3aM4HbIE METO/bI, HHCTPYMEHTHI U 3alpoChl IIPH
noucke u orbope MH(DOPMAIUM MIM IAHHBIX W3 HCTOYHHUKOB
¢ y4ETOM Ipe UI0KEHHOH y4eOHOH 3a/1aul ¥ 33IaHHBIX KPHTCPHEB

132

Br16upaTs, aHAIN3UPOBATH, CHCTEMATU3HPOBATh U HHTEPIPETH-
poBaTh HHPOPMALUIO PA3IUYHBIX BHIOB U (OPM MPEICTABICHNS;
HAaXOAUTb CXOJHBIE apryMeHThl (IMOATBEPKAAIONINE MM OMpO-
Bepraroiye ofHy U Ty K€ HAC0, BEPCUI0) B Pa3IHYHBIX HH-
(opManMOHHBIX HCTOYHHUKAX

1.1.4 BbIABAATH  HIPUUMHHO-CIICACTBEHHBIE CBA3M [P HM3YUYCHUH
SIBJIGHHI U IPOLIECCOB
1.1.5 Jlenath  BBIBOOBI C MCHONB30BAHMEM JEAYKTHUBHBIX MW WH-

JIYKTUBHBIX YMO3aKIIOYCHUH, YMO3AKIIOUEHUH M0 aHaJoTuH,
$hOopMyTHPOBATh THIIOTE3BI O B3AUMOCBSI3SIX

133

CaMOCTOATENIFHO BBIOUPATh ONTUMAIBbHYIO (opMy mpeacTas-
JeHrs MHPOpMAllMd W WUIIOCTPUPOBATH pelIaeMble 3adadyd
HECIOXHBIMHA CXEMaMH, TUarpaMMaMid, WHOW Tpadukoil W ux
KOMOUHALUSIMU

1.1.6 CaMOCTOATETbHO BBIOMPATh CHOCOO perIeHHs y4eOHOH 3amadu
(cpaBHHBaTh HECKOJBKO BAPHAHTOB DEINCHHUs, BBIOMpaTh Haw-
Oonee MOAXOIAMIMKA € y4ETOM CaMOCTOSITENILHO BBIJEICHHBIX

1.34

OneHnBaTh HAAEKHOCTE MHOOPMAIMU TI0 KPUTEPHSIM, TPEI-
JIO)KEHHBIM ~ IEArOTHYECKUM PpaO0OTHUKOM WU  c(HOpMYyJIU-
POBaHHBIM CAMOCTOSITEIBHO

1.3.5

O hexTHBHO 3aIOMHUHATH M CUCTEMATH3UPOBATh HH(POpMALIHIO

KommynukatuBuslie YV /I

KPHUTEPHUEB)
1.2 Bazoevle uccneoosamenvckue oeiicmeus
1.2.1 ITpOBOAMTE MO CaMOCTOSTEIBHO COCTABICHHOMY IJIaHY OIIBIT,

HECJIOXKHBIH ~ OKCHEPUMEHT, HEOONBIIOE HCCIENOBAHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH OOBEeKTa HM3Y4YEHUs, MPUINHHO-
CIIC/ICTBEHHBIX CBSI3eH M 3aBHCHMOCTEH 00BEKTOB MEXIY co00it

2.1

Oowenue

2.1.1

Bripaxkath ce0st (CBOO TOUKY 3PEHHs) B YCTHBIX M IMUChbMEHHBIX
TEKCTax

1.2.2 OueHnBaTh Ha MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(OpMAIHH,
HOJIY4E€HHOH B XO/i€ McClle0oBaHus (SKCIEpUMEHTA)

© 2026 denepanbHas cayx0a o HaI30py B chepe 00pa3oBaHMs H HAYKH

B xone muarnora u (WiIH) TUCKYCCUH 3371aBaTh BOMPOCHI 110 CYIIIE-
CTBY OOCY>KIaeMOi TEMBI M BBICKAa3bIBaTh HJCH, HalleJICHHbIE Ha
pelIeHUe 33/1a4H U TIOIepKaHue OIaroKenaTeIbHOCTH OOIICHUS,
COIOCTABIIATh CBOM CYXAEHHS C CYXICHHSAMH IPYTHX ydacT-
HHUKOB JIMajiora, 0OHapyKUBaTh Pa3IHyKe M CXOICTBO MO3MIIHH

© 2026 denepanbHas ciayx0a 1o HaI30py B chepe 00pa3oBaHUs H HAYKH
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Kog
NpOBEPSIEMOro
TpeOoBaHUA

IIpoBepsieMbie TPeGOBAHUA K MeTANIPEAMETHBIM
pe3yJbTaTaM OCBOEHHS OCHOBHOIi 00pa30BaTeILHOI
NMPOrpamMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

2.1.3

[TyGiu4HO MPEACTaBNIATh PE3yJIbTATHl BBHIIOJIHEHHOTO OIBITA
(’KCIIEpUMEHTA, HCCIIeIOBaHMSI, TPOCKTA);

CaMOCTOSITEIEHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM
3aja4 TMpPEe3CHTalMd W OCOOCHHOCTEH ayAWTOpHH U B COOT-
BETCTBHU C HUM COCTABJIATh YCTHBIC U MUCEMECHHBIC TEKCTHI C HC-
M0JIb30BaHUEM HWILUTIOCTPATHBHBIX MAaTCPHAIIOB

Bocnpuaumath U popMyIHpOBATE CY)KACHHS, BEIPAXKaTh IMOLIMU
B COOTBETCTBHH C LESIMU U YCIOBHSIMH OOILCHUS,

pacmo3HaBaTh HeBepOalbHBIE CpENCTBa OOUICHWS, ITOHUMATh
3HAYCHUE COIMAIIBHBIX 3HAKOB, 3HATH M PACIIO3HABATH IPEAIIO-
CBUIKM KOH(JIMKTHBIX CHTYyalHUil U CMAr4aTh KOH(MIUKTHI, BECTH
[IePETOBOPEL;

MOHUMATh HAMEPEHUS APYTHX, MPOSBIATh YBAXKHUTEIHHOE OTHO-
HICHHE K COOCCETHUKY U B KOPPEKTHOH (opMme HopMyIHpOBaTh
CBOH BO3PAKCHUSI

Kon IIpoBepsieMmble TpeGOBaHUS K MeTanpeIMeTHBIM
NpOBEPSIEMOro pe3yJbTaTaM 0CBOeHUsI OCHOBHOI1 00pa3oBaTeIbHOI
TpeGoBaHUA MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

O0OBSICHATh MPUYMHBI TOCTIOKCHHS (HETOCTH)KEHHS) Pe3yIbTaTOB
JIeSITENbHOCTH, AaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY, YMETh
HAXOIUTh O3UTHBHOE B IIPOU3OIIEIICH CUTYaIHH;
OIICHHBATh COOTBETCTBUE PE3YJIbTaTa LIEJIH U YCIOBUAM

3.3 ImoyuonanvHvlil UHMeENEKM

3.3.1 Pasnuuare, Ha3bIBaTh W YNPaBJIATH COOCTBEHHBIMH 3MOIMSIMH

Y SMOLUSAMH IPYTHX;
BBISIBJISIT U aHAJIM3UPOBATH MPUYMUHBI SMOLIUH;
PEryaupoBaTh CHOCO0 BBIPAKEHHSI IMOLMH

PeryasituBubie YY1

3.1

Camoopzanusauuﬂ

3.1.1

BoIsBIATE IPOOIEMBL/ [UIS PELICHUS] B KU3HEHHBIX M Y4eOHBIX
CUTYyAIUsAX;

CaMOCTOSITENBHO ‘COCTABISATE AITOPHUTM DEIICHUS 3a1a4yd (WU
€ro 4acTh), BBIOMpATh CIIOCOO pelieHus y4eOHOH 3amauu ¢ yué-
TOM HMMEIOHINXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATH MpeIaracMble BAPHAHTHI PEIICHUN

OpureHTHPOBATECS B Pa3NMYHBIX MOAXOHAX MPUHATHS pEIIeHHN
(MHOMBHOYANBHOE, MPUHATHE PEUICHUS B TpyINe, MPUHATHE
peuieHuit rpynmon);

COCTaBIIATh IUIaH AciicTBHI (IUTaH peanu3alii HaMEYeHHOTO all-
TOPUTMA PEIIeHHs), KOPPEKTHPOBATH TPEIIOKEHHBIH aITrOPUTM
C'y4ETOM TOJTyYCHHUST HOBBIX 3HAHUH 00 N3ydyaeMOM OOBEKTE;
JIeNnath BEIOOp M OpaTh OTBETCTBEHHOCTh 32 PEIICHUE

3.2

Camokonmpons

3.2.1

Bnagers cmocobamu CaMOKOHTPOJS, CaMOMOTHBAIIMM U pe-
hrekcuu

322

BHOCHTB KOPPEKTHBEI B IESITEIHHOCTS HA OCHOBE HOBBIX 00CTOS-
TEJIbCTB, M3MEHHBIIUXCS CHUTYallMi, YCTAaHOBJECHHBIX OLIMOOK,
BO3HUKIINX TPYJIHOCTEH

323

JlaBaTh ajieKBaTHYIO OLIGHKY CHUTYallMd W Tpeyiarath IiaH eé
HU3MCHCHUS,

YUYUTBHIBaTh KOHTEKCT U MPEABUACTH TPYAHOCTH, KOTOPbIE MOTYT
BO3HHKHYTh TpH pEIICHHH Yy4YeOHOW 3agaduu, aaanTupoBaTh
pElICHUE K MCHSAIOIIUMCS 00CTOSITEILCTBAM,

© 2026 denepanbHas cayx0a o HaI30py B chepe 00pa3oBaHMs H HAYKH
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B tabnune 2 npuBenén cocrtaBieHHbld Ha ocHoBe 1. 45.7.3 ®I'OC nepeueHb MpoBepsieMbIX TpeOOBaHUM K MPEIMETHBIM
pe3ynbTaTaMm 0a30BOTO YpOBHS OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO OOLIEro 0Opa3oBaHMS.
B tabnune 2 nokazaHo, uyto TpeboBaHMS K mnpeaMeTHbiM pesyibTatam u3z OI'OC 2021 ‘1, sBISIOTCS NPEeMCTBEHHBIMU
U AeTanu3upyior Gopmynuposku TpedoBanuii uz ®I'OC 2010 r.

[TpoBepsiemble TpeOOBaHUS K MPEIMETHBIM PE3yJIbTaTaM COOTHECEHBI C METANPEIMETHBIMU pe3ybTaTaMu (U3 TabIuLeb! 1).

Tabauya 2

Kon IIpoBepsiemble TpeGOBaHMs K NMPeAMETHBLIM pe3yjabTaTaM 6a3oBoro | MeranpeamerHsblii | O000ménnbie GopMyJTHPOBKHU

NpoBePsSIeMOro YPOBHSI OCBO€HHSI OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl pe3yabTat TPeOOBAHMI K NPeIMeTHbIM
TpeOOBaHUs OCHOBHOI0 0011ero oopasopanus Ha ocHoe PI'OC 2021 r. pesyabTatam u3z I'ocC 2010 r.
1 IIpencraBienne:

1.1 O TO3HABaEMOCTH SBJICHHA TMPUPOJIBI, TMOHMMaHHE OOBEKTUBHON MIT 1.1.1 OCO3HAaHHE OOBEKTHBHOW 3HAYU-
3HAYMMOCTH OCHOB XHMHYECKON HAyKHW Kak 00JIaCTH COBPEMEHHOTO MOCTH OCHOB XHMHYECKOW HayKH
€CTeCTBO3HAHMS, KOMIIOHEHTa OOIIell KyImbTyphl M MPAKTHUECKON KaKk 00JacT COBPEMEHHOTO ec-
NESTeIbHOCTH 4YeJOBEKa B YCIOBUSAX COBPEMEHHOro OOIIECTBa; TECTBO3HAHUS; OBJIAZICHHE OCHO-
MMOHUMAHHE MECTAa XUMUU CPEIH IPYTUX €CTECTBEHHBIX HAYK BaMH XUMHUYECKOM TPAaMOTHOCTH:

1.2 0 HAy4YHBIX METOJAX IO3HAHHUSI, B TOM YUCIIE SKCIIEPUMEHTAIBHBIX U TEO- MIT1.14;1.1.5 HaBBIKaMHM 0€301acHOro obOpamie-
PETUYECKUX METOJaX MCCIICJIOBAHMS BEIIECTB M M3YUEHUS XUMHUYECKUX HUS C BEIIECTBAMU, MCIIOJIb3YEMBbI-
peaxIvii; yMEeHHE UCIIOIb30BaTh MOJIENHN U1 O0BSICHEHUS] CTPOSHHS aTo- MH B [IOBCCIHEBHOM KU3HU
MOB U MOJICKYJT

1.3 o chepax nmpodeccrnoHaBbHO 1eATeTHbHOCTH, CBI3aHHBIX C XUMHUEH U CO- MII 1.1.1

BPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAHHBIMH Ha JOCTIKCHHUSIX XHUMHUYEC-
KOW HayKH, 4TO TMO3BOJIUT OOYYAIOIIUMCS pacCMaTpUBaTh XUMUIO Kak
chepy cBoeit Oyaymiet npodecCHOHATBHON AESITeTLHOCTH U CHCNATh
OCO3HaHHBIM BBIOOp XMMHH KaK MPO(UIBFHOTO MpeaMeTa MpHU Mepexoie
Ha yPOBEHb CPETHEr0 00111ero 00pa3oBaHus

2 Baanenue cucreMoii XUMHYECKUX 3HAHUI U YMeHHE MPUMEHSATh CHCTEMY XUMUYECKUX 3HAHUM, KOTOpas BKIIIOYAECT:

2.1 BaXHEHIITNE XUMHUYCCKUE TOHATHSA: XMMHYECKHM DJIEMEHT, aTOM, MO- MII 1.1.1 OBJIQJICHHE TMOHSATUWHBIM anmapa-
JeKyJa, BEIIeCTBO, IPOCTOE U CIOKHOE BEIIECTBO, OJHOPOJIHAS U He- TOM M CHMBOJIMYECKHM SI3bIKOM
OJIHOPO/IHAs CMECh, OTHOCUTENIbHBIE aTOMHAsi U MOJIEKYJISIpHAsk Macchl, XUMHUHU; OCO3HAaHWE OOBEKTUBHOMN
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHAs Macca, MOJSPHBIA OO0BEM, 3HQUMMOCTH OCHOB XUMHUYECKOU
OKCHJ, KHCJIOTa, OCHOBaHWE, COJIb (CpeaHssl), XHUMHUYECKas pEaKIus, HayKHd Kak 00JIaCTH COBPEMEHHOTO
peakIMu COEAMHEHUS, PEaKUUU Ppa3JIoOKEHUs, PEaKlUUH 3aMEeIleHUs, €CTECTBO3HAHUS
peakiu oOMeHa, TeTIOBOM 3P GEKT peaKIuu, IK30- U IHIOTCPMUUECKHE

© 2026 denepanbHast ciayx0a 1o Haa30py B chepe 00pa3oBaHus U HAYKH
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Kon
NpoBepPsSIEeMOro
TpeOOBaHMSI

IIpoBepsiemble TpeOGOBaHMS K NMPEAMETHBIM pe3yJabTaTaM 0a30B0ro
YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30BaTeJIbHOI POrpaMMBbl
OCHOBHOI0 00111ero oopazoanusi Ha ocHoBe PI'OC 2021 r.

MeTanpeameTHbIN
pe3yJabTat

0O0600méHHbIE (POPMYJIMPOBKHU
Tpe0OBaHMii K NpeAMeTHBIM
pesyabTatam u3 ®IocC 2010 r.

peakuuu, pacTBOp, MaccoBasi JOJs XUMHUYECKOrO JIEMEHTa B COEINHe-
HUH, MaccoBasi JIOJs W TPOILIEHTHAsl KOHIEHTpAIUsi BEIEeCTBA B pac-
TBOpE, SAPO aroma, SJIEKTPOHHBIM CIOW aToma, aTOMHas OpOUTAlb,
paauyc aToma, BaJICHTHOCTh, CTEIEHb OKUCIEHUS, XUMHUYECKas CBS3b,
ANEKTPOOTPHUIATEILHOCTD, TONSPHASI U HEMOJSIPHAsi KOBaJIEHTHAs! CBS3b,
HWOHHAsl CBSI3b, METAJNIMYECKass CBS3b, KpPUCTAJUIMYECKAs peméTka
(aToMHasi, HMOHHas, MeETAJJIMYecKas, MOJEKYJspHas), HOH, KaTHOH,
AQHUOH, AJIEKTPOIUT U HEIIEKTPOIUT, FIECKTPOIUTUYECKAS TUCCOIUALIAS,
peakuuu MOHHOTO OOMEHa, OKHCIMTEIhbHO-BOCCTAHOBUTEIbHBIC PEaK-
[IUHA, OKHUCJIMTENIb U BOCCTAHOBHUTEIb, OKHCJICHHE W BOCCTAaHOBIICHHE,
ANEKTPOJIN3, XUMHUYECKOE paBHOBECHE, OOpaTHUMbIE M HEOOpaTUMbIE
peaKkii, CKOPOCTh XUMHUYECKOW pEeaKIuu, KaTalu3aTop, IPEAeIbHO
nomyctumasi konuentpauus (I1J1K), koppo3us MeTanos, CIijaBbl

2.2

OCHOBOIIOJIAraloIIfe 3aKOHbl XUMHUU: 3aKOH COXpPaHEHUS MacChl, IEPHO-
nuaeckui 3akoH /.M. MenzaeneeBa, 3aK0OH MOCTOSHCTBA COCTaBa, 3aKOH
ABoraapo

MIT 1.1.1

23

TEOPUU XUMHH: ATOMHO-MOJIEKYJISIPHASI TEOpHs, TEOPHUS DIIEKTPOJIH-
TUYECKOU ITUCCOIHAIINU

BianeHue 0CHOBAMU XMMHUY€CKOH IPAMOTHOCTH, BKIIOYAIOIIEH:

3.1

yMEHHE MPaBWIBHO HCIOIH30BATh' M3yUEHHBIC BEIIECTBA U MaTepuabl
(B TOM uHncle MUHEPAIbHBIC yIOOPEHMSI, METAJIJIBI U CIUIABBI, TIPOTYKTHI
nepepadoTKHU MPUPOAHBIX HCTOYHUKOB YTIACBOAOPOAOB (YIJisl, MPUPOA-
HOTO Ta3a, HEPTH) B OBITY, CEIBCKOM XO3SIIICTBE, HAa IMPOM3BOJICTBE
Y IOHMMaHWe 3HAa4YeHHs >KMpOB, OETKOB, YTIJIIEBOJOB MJsi OpraHu3Ma
YCJIOBCKA, YMCHHUC IIPOTHO3UPOBATH BJIMWAHHUEC BCIICCTB MU XUMHUUYCCKHUX
MIPOLIECCOB HA OPFaHN3M HEJI0BEKa M OKPY>KAIOIIYI0 MPUPOIHYIO CPEIY

MIT1.1.1; 1.1.5

3.2

YMEHUE UHTECPUPOBATh XUMHUECKUE 3HAHUS CO 3HAHUAMU JAPYTUX y4eo-
HBIX NIPEMETOB

MII1.1.4

33

HaJW4Yue OMbITa PadOTHI C PA3NUYHBIMU MCTOYHUKAMH HHQOPMAIUH 110
XUMUM (HaydyHas,& M HAay4dHO-TIONyJIIpHas JMTepaTypa, CIOBapH,
CIPaBOYHHKHU, UHTEPHET-PECYPCHI)

MIT1.3.1; 1.3.2

OBJIJICHUE OCHOBAaMHU XMMHYECKOU
IPaMOTHOCTH: HaBbIKaMU Oe3ormac-
HOrO OOpallleHUs] C BeleCTBAMHU,
HCIIOJIB3yCEMBIMH B HOBCG}IHGBHOﬁ
KHU3HHM; OBJAJeHHE TOHATUHHBIM
arrapaTom u CHUMBOJIMYECKUM
SI3BIKOM XUMMU;

OCO3HaHHE OOBEKTHBHOW 3HAYU-
MOCTH OCHOB XMMHYECKOH HayKu
Kak O0JIaCTH COBPEMEHHOTO €cC-
TECTBO3HAHMUS,
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Kon IIpoBepsiemble TpeGOBaHUS K MPeIMeTHBIM pe3y/jbTaTaM 0azoBoro | MeranpeamerHblii | O000méHHbIe (POPMYJIMPOBKH
NpoBEPsSIEMOro YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30BaTeJIbHOI POrpaMMBbl pe3yJbTaTt TPeOOBAHMI K NPeIMeTHbIM

TpeOOBaHUS OCHOBHOI0 0011ero oopasopanus Ha ocHoe PI'OC 2021 r. pesyabTatam u3 ®IocC 2010 r.
3.4 yMeHHe OOBEKTHBHO OlLleHWBaTh HHGopMmanuio o BemlectBax, ux | MII1.3.4;1.2.3; ' | yMeHHe 0OBACHATh NPUYHHBI MHO-
MPEBPALEHUSAX U MPAKTHUECKOM MPUMEHEHUH U YMEHUE HCII0JIb30BaTh 1.2.2 roo0Opasusi BEIIeCTB, 3aBUCHUMOCTD
e€ s peneHus yaeOHO-T03HaBaTeIbHBIX 33434 X CBOMCTB OT COCTaBa M CTpOe-
HUS, a TAKXKEe 3aBUCUMOCTb IIpUMeE-

HEHUS BEILIECTB OT UX CBOMCTB

4 Bnanenne ocHOBaMM NOHATHHHOIO anmapara ¥ CUMBOJIMYECKOIO SI3bIKA MII 1.1.1 OBJIQJICHUE TMOHATHIHBIM ammapa-
XUMHH 7151 COCTaBlIeHUs! (POpMysT HEOPTraHWYECKUX BEIIECTB, yPaBHEHUN TOM U CHMBOJHUYECKHM SI3BIKOM
XMMHUYECKHX PeaklUuil; ocHOBaMHM XumHuueckoil HomeHknaTypsl (IUPAC XUMHH
Y TPUBHAIILHOM)

5 YMmeHne 00bSICHATD CBSI3b MOJIOKEHUS 3emMeHTa B [lepuonnueckon cu- MII1.1.4 dbopMHUpOBaHHE TIEPBOHAYAIBHBIX
CTEME C YHUCIIOBBIMHU XapaKTEPUCTHUKAMU CTPOECHHS aTOMOB XMMHUYECKHX CUCTEMAaTU3UPOBAHHBIX IPE/ICTaB-
AJIEMEHTOB (COCTaB W 3apsi siApa, 0OIee YUCIIO 3JIEKTPOHOB), paciipe- JIEHUM O BelllecTBaX, MX IpeBpa-
JICJIEHUEM D3JIEKTPOHOB IO DHEPreTHMYECKHM YPOBHSIM 'aTOMOB IE€PBBIX HICHUSX U TMPAKTUUYECKOM IpUMe-
TpEX MEPUOI0B, KaJIHs U KaJbLUs HEHUU

6 IIpencraBiienne O MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XHMUYECKUX MII1.14 OBJIQJICHUE TOHSATUUHBIM anmapa-
2JIEMEHTOB  (paJuyc aToMa, »JJIEKTPOOTPHUIATENBbHOCTb), IPOCTHIX TOM U CHMBOJHYECKUM SI3BIKOM
U CJIOKHBIX BEIECTB OT IOJOKEHHUs 31eMEHTOB B llepuoanueckoil cu- XUMUU
cTtemMe (B MajblX NEpUOAAX M TJIaBHBIX MOATPYIIAX) U 3JIEKTPOHHOTO
CTPOEHHUSI aTOMa

7 YmeHnue kiaccu@uuUupoBaTh:

7.1 XUMUYECKUE DJIEMEHTBI MIT 1.1.2 OOBSACHATH IPUYMHBI MHOT000pa3us

7.2 HEOPraHWYECKUE BEIIECTBA MIT1.1.2 BEIIECTB, 3aBUCMMOCTb UX CBOMCTB

7.3 XUMHUYECKHE PEaKII MIT 1.1.2 OT COCTaBa M CTPOCHHHA, a TAKKC
3aBUCHUMOCTh IPUMEHEHHUS  Be-
LIECTB OT UX CBOWCTB

8 YMeHue onpenesisith:

8.1 BAJICHTHOCTB M CTENIEHb OKUCIICHUSI XUMUYECKHX JJIEMEHTOB, 3aps/l HOHA MII 1.1.5 OOBSICHATH PUUMHBI MHOT000pa3us
8.2 BUJ XMMUYECKOU CBA3W U TUN KPUCTALIMYECKON CTPYKTYphI B COEIU- MII1.1.5 BEIIECTB, 3aBUCUMOCTh UX CBOMCTB

HEHUSIX OT COCTaBa U CTPOEHHUS, a TaK¥Ke
8.3 XapakTep cpeibl B BOJHBIX PACTBOpPaX BEHIECTB (KHCIOT, OCHOBAHUH ) MIT 1.1.5 3aBUCHMOCTD  IIPUMCHCHI  BE-
8.4 OKHCIIUTENIb 1 BOCCTAHOBUTENb MIT 1.1.5 IIECTB OT HX CBOMCTB
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Kon IIpoBepsiemble TpeGOBaHUS K MPeIMeTHBIM pe3y/jbTaTaM 0azoBoro | MeranpeamerHblii | O000méHHbIe (POPMYJIMPOBKH
NpoBEPsSIEMOro YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30BaTeJIbHOI POrpaMMBbl pe3yJbTaTt TpeOoBaHNi K NPeJIMeTHbIM
TpeOOBaHUS OCHOBHOI0 0011ero oopasopanus Ha ocHoe PI'OC 2021 r. pesyabTatam u3 ®IocC 2010 r.
9 YMeHHe xapakTepu3oBaTh Gu3nyecKue H XMuMHYeCKHe CBOHCTBA:
9.1 MPOCTHIX BELIECTB (KHCIOPOJ, 030H, BOJOPO/, rpadur, anMas, KpeMHHH, MIT1.2.1;1.2.3 OOBACHATH NMPUYMHBI MHOTr0o0pa-
azoT, ¢ocdop, cepa, XJIOp, HATPUH, KaTUH, MAarHUMA, KaJIbIMHA, aTIOMH- 3Usl  BEMIECTB, 3aBUCHUMOCTh HX
HUMH, JKEJIE30) CBOICTB OT COCTaBa MU CTPOEHUS,
9.2 CJIOKHBIX BEIIECTB, B TOM YMCJIE UX BOJHBIX PacTBOPOB (BOja, aMMHAK, MIT1.2.1; 1.2.3 a TAaKXX€ 3aBUCUMOCTDb IIPUMECHEHUS
XJIOPOBOJIOPO/JI, CEPOBOJIOPOJI, OKCUABI M THAPOKCUAL MeTaioB [-ITA BEILECTB OT MX CBOMCTB
rpym, amtomunus, meau (II), nunka, sxenesza (11 u I11), okcuast yriepona
(IT u 1V), kpemuns (IV), azora u dochopa (Il u V), cepur (IV u VI),
CepHHUCTas, cepHas, a30THasi, (ocdopHas, yrojapbHas, KpPEeMHHEBas
KHCJIOTa U UX COJIM)
9.3 MIPOTHO3UPOBATh U XapaKTEPU30BaTh CBOWCTBA BEUIECTB B 3aBUCHUMOCTHU MIT1.1.5;1.2.4
OT UX COCTaBa U CTPOEHUS, IPUMEHEHHUE BELIECTB B 3aBUCMOCTH OT MX
CBOWCTB, BO3MOKHOCTh IMPOTEKaHUs XMMHUYECKUX MpPEBpallleHHH B pas-
JIMYHBIX YCIOBUSIX
10 YMeHune coOCTaBJISATh MOJIEKYJ/ISIPHbIEC 1 MOHHBIC YPABHCHUSI PeaKMii, B TOM YHCIIE
10.1 peakuuii HOHHOTro OOMeHa MIIT 1.3.3 dbopMupoBaHUE TEpBOHAYATBHBIX
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIAI MIT1.3.3 CHCTEMATU3UPOBAHHBIX MPEACTAB-
10.3 WUTIOCTPUPYIOIIUX XUMHUYECKHE CBOWCTBA H3YyUYEHHBIX KIIACCOB/TPYIII MII 1.3.3 JNIEHWH O BEIECTBAX, MX HpeBpa-
HEOPraHWYECKUX BEIECTB HICHUAX M HPAKTHICCKOM MPHUME-
10.4 MTOATBEPKAIOIINX T€HETUYECKY ) B3aUMOCBA3b MEX 1y HUMU MIT 1.3.3 HCHHIH
11 YMeHHe BBIYMCIATH / IPOBOAUTH PACUEThl
11.1 OTHOCHUTEJIbHYIO0 MOJIEKYJISIPHYIO W MOJSIPHYIO MacChl BEIIECTB, Macco- MII 1.1.6 OBJIAJICHUE TIOHATUIHBIM amnmnapa-
BYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTa B COEIMHEHUN TOM U CHMBOJHMYECKHM SI3BIKOM
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE MIT 1.1.6 XUMHH
11.3 KOJIMYECTBO BEIISCTBA U €T0 Maccy, 00hEM Ta30B MII1.1.6
11.4 10 YPaBHEHUAM XUMUYECKHUX PEAKIUI U HAXOJUTh KOJIMYECTBO BEIIECT- MII 1.1.6
Ba, 00BEM 1'MacCy peareHTOB WK NPOAYKTOB PeaKIuu
12 Buiagenne / 3HaHMe 0CHOB
12.1 OCHOBHBIMHM METOJIaM{ Hay4yHOro No3HaHus (HaOmroneHue, usmepenue, | MII 1.1.6; 1.2.3; | npuobpeTeHue onbITa UCIOIb30BA-
SKCIIEPUMEHT, MOJEIMUPOBAHNE) NIPU U3YYEHHM BEIECTB U XMMHUYECKHX 1.2.4 HUSl PA3JIMYHBIX METOJOB H3yde-
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Kon IIpoBepsiemble TpeGOBaHUS K MPeIMeTHBIM pe3y/jbTaTaM 0azoBoro | MeranpeamerHblii | O000méHHbIe (POPMYJIMPOBKH
NpoBEPsSIEMOro YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30BaTeJIbHOI POrpaMMBbl pe3yJbTaTt TpeOoBaHNi K NPeJIMeTHbIM
TpeOOBaHUS OCHOBHOI0 0011ero oopasopanus Ha ocHoe PI'OC 2021 r. pesyabTatam u3 ®IocC 2010 r.
SBJICHUH; YMEHHE C(OPMYIMPOBATH MPOOJIEMY M MPEUIOKUTh MyTH €€ HUS BEILECTB: HAOMIONEHUS 3a MX
pelieHus HPEBPALEHUSAMH TIPU NIPOBEICHUU

12.2 6e3o0macHoil paboOThl ¢ XMMHUYECKUMU BEIIECTBAMHU, XUMUYECKON MOCY- MIF3.1.1 HCCJIOKHBIX XMMHUYICCKUX SKCIICPH-
;[0171 u J'Ia60paT0pHBIM 060py;[oBaHHeM MEHTOB C HCIIOJL30BaHUEM J1a00-

12.3 npaBuwiaMu 0O€3011aCHOTO OOpallleHus] C BEIIECTBAMH, HCIIOJIb3YyEMbIMU MIT3.1.1 paTopHOTO O0OPYJIOBaHMSA H TPH-
B IIOBCEJTHEBHOM >KM3HM, IpaBWJIAMHM TOBEACHUS B LEIAX cOEpexeHus bopos
3I0POBBSl U OKpY’Karolllell NpUpoIHON Cpeibl; MOHUMaHUe BpeAa (omac-

HOCTH) BO3/IEMCTBUS HAa UBBIE OPraHU3Mbl OIPENEIEHHBIX BEIECTB,
CIOCOO0B YMEHBIIIEHHSI U TPEJOTBPAIIEHHSI UX BPEAHOrO BO3/IeHCTBHUS

13 Hayimune npakTH4ecKUX HABBIKOB IVIAHUPOBAHHUS M OCYIIECTBJICHHUS CJASAYIOIIMX XMMHYECKUX IKCIICPUMEHTOB:

13.1 U3y4YeHHE U ONucaHue (PU3MUECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE MII 1.2.1 npuoOpeTeHre OIbITa HCIOIb30-
¢ pU3MUECKUMH U XUMHUYECKUMH SIBJICHUSMH; OMBITHI, MITIOCTPUPYIO- BaHUS pPa3JIMYHBIX METONOB H3Yy-
1[1€ IPU3HAKH TPOTEKAHNS XMMHUUECKHUX PEaKIUi YeHHs BEIIECTB: HAOIMIOACHUS 3a

13.2 M3y4YeHHe CIIoCcO00B pa3JieeHus] cMecei MIT 1.2.1 UX MPEBPALICHUSAMH TIPH TIPOBEIC-

13.3 MOJTyYCHHE KUCIIOpOAa M MU3YYCHHE €r0 CBOMCTRB; IOJIyYCHUE BOJI0POJIa MIT 1.2.1 HHH HECJIOKHBIX XUMHHICCKHX IKC-
U U3Y4YEHUE €r0 CBOMCTB; IOJIyYEHHUE YITICKUEIIOTO ra3a U U3y4eHUe €ro IICPUMCHTOB €  HCIOIB30BAHMCM
CBOICTB; MMOTy4eHHE aMMHUaKa U U3y4YeHUE €r0 CBOWICTB J1ab0PaTOPHOTro 00opyoBaHUs

13.4 MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MAacCOBOW JI0JIEM pacTBO- MII 1.2.1 1 nprbopos
pEHHOTO BelecTBa

13.5 MIPUMEHEHNE WHIUKATOPOB (JJaKMyca, METUIOpaHka U ¢eHondTarienHa) MIT 1.2.1
JUISL ONIPEJIENIEHNS XapaKTepa cpeibl B PACTBOPAX KUCIOT U IIEJI0UYer

13.6 HCCIIEIOBAHUE U ONMCAHHUE CBOMCTB HEOPLaHWMYECKUX BEIIECTB Pa3IMUYHbIX MIT 1.2.1
KJIaCCOB; M3y4Y€HHE B3aMMOJECWUCTBHS KHCIOT C METaJulaMH, OKCHIaMH
METAJIOB, pACTBOPUMBIME 1 HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMU;

MOJIy4eHHE HEPACTBOPUMBIX OCHOBAHMUIA;
BBITECHEHHE OJIHOFO METajula APYTUM U3 pacTBOpPA COJIU; UCCIEIOBAHUE
aM(OTEpPHBIX CBOWCTB I'MIPOKCHIOB AJIIOMUHMS U IUHKA
13.7 pElIeHUE HKCIIEPUMEHTAIbHBIX 3aAad 1Mo TeMaMm: «OCHOBHBIE KJIAacChl MIT1.2.1;3.1.2

HCOPTraHNYCCKUX COGHHHGHHﬁ)); <<3HCKTpOHHTHqCCKaH JUCCOLNALIHS)
«Baxknennme HeMETaUIBI U HX COCAUHCHUA», «Baxneimme MeTamin
1 UX COCIUHCHU
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Kon IIpoBepsiemble TPeGOBaHMS K NMPeAMETHBLIM pe3yjabTaTaM 6a30Boro | Meranpeametnslii | O000ménnbie GopMyJTHPOBKHU
NpoBepPsSIEeMOro YPOBHSI OCBO€HHSI OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl pe3yJabTat TPeOOBAHMI K NPeIMeTHbIM
TpeOOBaHUS OCHOBHOI0 0011ero oopasopanus Ha ocHoe PI'OC 2021 r. pesyabTatam u3 ®IocC 2010 r.
13.8 XUMHUYECKHUE DKCIEPUMEHTHI, WILIIOCTPUPYIOLIME MPU3HAKNA IPOTEKAHUS MII1.2.1;3.1.2
peaKkiii MOHHOTO OOMEHA; KayeCTBEHHbIE pPEaKIIMU Ha MPHUCYTCTBYIO-
IIMe B BOJHBIX PACTBOpPAX MOHBI: XJIOPUMI-, OpOMUA-, HOOUA-, CyIbdaT-,
docdar-, kapOOHAT-, CHUIUKAT-AaHHOHBI, THAPOKCUI-UOHBI, KaTHOHBI
aMMOHHUSI, MarHus, KaJbllds, aJFOMUHUSA, keneza (2+) u kenesa (3+),
Menu (2+), nuHKa
14 Ymenue:
14.1 MIPEACTABIATh PE3yJbTAaThl dKCIEPUMEHTa B (opMe BBIBOAOB, JTOKa3a- MIT2.1.3 OBJIQJICHUE TOHSATUUHBIM anmapa-
TEIbCTB, TpauKOB W TaOJNUIl W BBISBIATH SMIUPUYECKUE 3aKOQHO- TOM M CHUMBOJIMYECKHM SI3bIKOM
MEpPHOCTH XUMUU;
OCO3HAaHHE OOBEKTHBHOW 3HA4U-
MOCTH OCHOB XHMMUYECKOW HAYyKH
KaKk 00JJaCTM COBPEMEHHOIO €c-
TECTBO3HAHUS
14.2 yCTaHABIWBATh CBS3W MEXKIY pPEalbHO HAOII0IACMBIMA XHUMHYCCKUMU MII 1.2.5 OBJIQJICHUE TOHSATUUHBIM ammapa-

SABJICHUAMHA W IIpoHecCaMu, MPOUCXOAAINMMU B MAKPO- U MHUKPOMUPC,
OOBACHATH IMPUYUHBI MHOFOO6paBI/I${ BCIICCTB

TOM WU CHMBOJIHNYCCKHUM S3BIKOM
XHUMHH;

OCO3HaHHE OOBEKTUBHOM 3HAYH-
MOCTH OCHOB XHUMHYECKOW HAyKH
KaKk O0OJIaCTH COBPEMEHHOTO €cC-
TECTBO3HAHUS
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Paspneu 2. IlepedeHb 3J1eMEHTOB COIePKAHUS, IPOBEPAEMBIX HA OCHOBHOM rocyapcrBeHHoM dk3amene no XUMUU

o0pa3oBaHUs 10 XUMHUU MIEPEUEHb MTPOBEPSIEMBIX JIEMEHTOB COJICPIKAHUS.

B Tabnuiue 3 mpuBenéH cocTaBleHHBI Ha OCHOBE (emepanbHO 00pa30BaTEIBLHOM MPOrPaMMbl OCHOBHOTO OOIIETO

Tabnuya 3
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS B nporpamme Hanuumne 1anHoro
KAKOI'0 KJIacca | 3JIeMEeHTa CO/lePKAHUS
u3yvaercs B koaudukarope OI'I
NMPOULIBIX JeT
1 IlepBoHaya/IbHbIE XUMUYECKHE TOHATHS
1.1 YucTtele BemecTBa 1 cMecH. CriocoOBl pas/ielieHus CMecel 8 +
1.2 ATOMBI U MOJIEKYJIbl. XUMUYECKHE dTIeMeHThl. CUMBOJIBI XUMUYECKUX dJeMeHTOB. [IpocThie 8 +
U CJIO’KHBIE BEIIECTBA
1.3 Xumudeckasi hopMyiia. BaJeHTHOCTh aTOMOB XUMHUYECKHX AIeMEHTOB. CTETICHh OKHUCIICHHSI 8 +
1.4 3aKOH MOCTOSTHCTBA cOCTaBa BenlecTB. OTHOCUTEbHAs aTOMHast Macca. OTHOCUTENbHAS MO- 8 +
JeKyJisgpHas Mmacca. MaccoBast 10J11 XMMHYECKOTO 3JIEMEHTa B COEAMHEHUHU
1.5 KomnyectBo BemectBa. Mosab. MomnsipHass Macca. MonsipHbIii 00bE€M Ta3oB. B3anMocBsi3b 8 +
KOJIMYECTBA, MACChI M YHCJIa CTPYKTYPHBIX eAMHHUIL BELIeCTBa
1.6 ®u3nueckue U XUMMUYECKUE SBJICHUS. XUMUUYECKasl peakuus U e€ Mpu3Haku. 3aKOH coXpa- 8 +
HEHUSI MacChl BEIIECTB. XMMUYECKUE YPaBHEHUsI
2 Ilepuoguuecknii 3akoH u Ilepuoanuyeckas cucrema xumudeckux djieMeHToB /L. MenaesieeBa. CTpoeHune aToMmoB
2.1 Ilepuonnueckuii 3akoH. Ilepuonuueckas cuetema xumuueckux dsyemeHToB .M. Menne- 89 +
neesa. [lepuoas!l u rpynnel. @U3NYECKANM CMBICI MOPSAAKOBOIO HOMEpa, HOMEPOB IIEPHOJIa
Y TPYIIIBI 3JIEMEHTA
2.2 Crpoenue atomoB. CocTaB aroMHbIX sifep. M3otomnbl. DnekTponbl. CTpOEHHUE IEKTPOHHBIX 8-9 +
00osiouek aToMoB NepBbIX 20 xuMuueckux snemeHToB [lepuonnyeckoit cucremsr .. MeH-
Jierneena
2.3 3aKOHOMEPHOCTH B U3MEHEHHM CBOWCTB XMMHUYECKHUX 3JIEMEHTOB NEPBBIX TPEX MEPHOJOB, 8-9 +

KaJusl, Kauplus (paauyca aToMOB, 3JIEKTPOOTPULIATENBHOCTH, METAINIMYECKUX U HEMeTall-
JMYECKUX CBOMCTB) M UX COCIMHEHHMH B COOTBETCTBUU C IMOJIOKEHUEM 3JIeMEHTOB B [lepuo-
JIMYECKON CUCTEME U CTPOEHUEM MX aTOMOB
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Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS B nporpamme Hanuumne 1anHoro
KAKOI'0 KJIacca | 3JIeMeHTa CO/lepPKaAHus
u3yvaercs B koaudukarope OI'd
NMPOULIBIX JeT
3 CrpoeHue BelecTpa

3.1 Xumuyeckasi cBs3b. KoBaneHTHas (MosisipHasi U HEMOJSpHAsA) CBSA3b. DIEKTPOOTPULIATEb- 89 +
HOCTh XUMHUYECKHUX 271eMeHTOB. MloHHas cBsA3b. MeTaimnyeckas CBsI3b

3.2 Tunbel KpUCTATMYECKUX PEMIETOK (aTOMHAs, HWOHHAS, METATMYECKas), 3aBUCUMOCTH 8-9 -2
CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOW PEIIETKU U BUIA XUMUYECKOM CBSA3HU

4 Ba:kHeiiline npeacTaBuTe 1 Heopranumyeckux Beuects. Hemeransbl U ux coeiunenns. Metanjibl 1 MX COeTUHEHUS

4.1 Knaccudpukanus u HOMEHKIATypa HEOPTraHWYECKHX COCIUHEHHI: OKCHIOB (coneobpa- 8 +
3yIOIllMe: OCHOBHBIE, KUCIOTHBIE, aM(POTEpHBIE) U HecoNleoOpa3yoIre; OCHOBaHUM (1IEN0UN
Y HEpPaCTBOPUMBIE OCHOBAHMS); KUCIOT (KUCIOPOJACOJAEpKAIINE U OECKUCIOPOIHBIE, OTHO-
OCHOBHBIE I MHOTOOCHOBHBIE); COJIeH (CpeIHUX U KHCIIBIX)

4.2 ®u3NYeCKue M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJIOB: BOJOpPOJA, XJIOpa, 8-9 +
KHUCIIOPOJIa, Cephl, a30Ta, pocdopa, yriepoa, KpeMHHUS

4.3 ®u3nyuecKkue U XMMUYECKHE CBOMCTBA MPOCTHIX BEHIECTB-METAUIOB: HATPUS, KaJIMsl, MarHUs 9 +
Y KaJIbLIMsl, aJIFOMHUHMUS, JKeJle3a. DIeKTPOXUMUYECKHUM Pl HAPSDKEHNH METalJIOB

4.4 DuU3NYECKe U XUMHUYECKHE CBOWCTBA BOJAOPOIHBIX COCAUHEHHI HEMETAJIOB: XJIOPOBOJIO- 9 +
poJia, CEpOBOJIOPOA, AMMHUAKA

4.5 Ouznyeckue U XMMHUECKHUE CBOMCTBA OKCUI0B HemeTamuioB: ceprl(IV, VI), azota(Il, IV, V), 8 +
dochopa(Ill, V), yrnepoma(ll, IV), kpemuusi(IV). IlonydyeHne OKCHA0B HEMETAIIIOB

4.6 Xumudeckne cBoicTBa OKcHIOB: MeTamioB TA—IIIA rpymm, munka, meau(Il) n xemesa(Il, III). 8-9 +
[TonyueHue OKCHUI0OB METAJJIOB

4.7 XUMUYECKUE CBOICTBA OCHOBAaHUM K aM(DOTEPHBIX THAPOKCUAOB (HA MPUMEPE TUAPOKCUIOB 89 +
TFOMUHMS, JKene3a, MHKa). [loyueHne ocHOBaHM U aM()OTEPHBIX THIPOKCH]IOB

4.8 OO0mue XMMUYECKHE CBOMCTBA KHCIIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOAHOM, CEPHUCTOMH, 89 +
CEpHOM, a30THOMH, (hochopHOU, KPEMHUESBOW, yTobHON. OCcO0ObIe XMMUYECKHE CBOMCTBA KOH-
LEHTPUPOBAHHOW CEpHOU M a30THOM KHCIOT. [lomydyenne kuciaor

4.9 OO61mue XuMHYECKHE CBOMCTBA cpetHUX coseil. [lomyuenue coneit 89 +

4.10 [Tonyuyenue, cobnpanue, pacmo3HaBaHue BOAOPOa, KUCIOPOa, aMMHaKa, YIIIEKUCIOro ra3a 89 +

B JabopaTopun

2 311ech U anee: IEMEHTHI COIEPKAHMS, OTMEUEHHBIE 3HAKOM «—», He OyIyT IIpeacTaBieHsl B 3aganusax OI'D 2026 .
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Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS B nporpamme Hanuumne 1anHoro
KAKOI'0 KJIacca | 3JIeMeHTa CO/lepPKaAHus
u3yvaercs B koaudukarope OI'd
NMPOULIBIX JeT

4.11 [Tonyuenne amMMuaka, CEpHOM M A30THOM KHCIIOT B MPOMBIIUIEHHOCTH. OOme crnocoObl 89 +
MOJTyYEHHUs] METAJIJIOB

4.12 ['eneTnueckas CBs3b MEXKAY KilacCaMH HEOPraHUYECKUX COEIMHEHUM 89 +

5 XHMHYECKHE peaKunu

5.1 Knaccudukanuss XMMUYECKHX pEaKIUi MO Pa3IMYHBIM MPH3HAKAM: 10 YHCIY W COCTaBY 89 +
Y4acTBYIOUIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, Mo H3MEHEHHIO CTETeHEeH
OKHCJIEHHS XUMHUYECKHX 3JIEMEHTOB

5.2 TemnoBoit ekt XUMUUYECKONW peaklny, TEPMOXUMHUYECKHE YpaBHEHUS. DK30- U SHIO- 8 +
TEPMUYECKHUE PEaKIMH. TepMOXUMHUECKUE YPABHEHHUS

53 OKHCIUTENBHO-BOCCTAHOBUTEbHBIE peakiuu. OKuciauTenu U BoccraHoButeny: [Iponeccsl 89 +
OKHUCJICHHS U BOCCTAHOBJIEHUS. DJIEKTPOHHBIN OallaHC OKUCIHMTEIbHO-BOCCTAHOBUTEIHHON
peakuuu

5.4 Teopust 37IEKTPOIUTHUECKON TUCccoMani. KaTHOHbI, aHUOHBL. DJIEKTPOJIUTHI U HEAIEKTPO- 89 +
uThl. CUnbHBIE U cTabble 21eKTPOoIuThl. CTeNeHb TUCCOLUAIITN

5.5 Peakiiun monHoro oomMeHa. Y cloBUs MPOTEKaHUS PEAKIIM MOHHOTO 0OMEHa, MOTHBIC U CO- 9 +
KpalléHHbIEe MOHHBIE YPABHEHUS peaKui

6 XuMus M OKPYKaKOLIas cpeaa

6.1 BemecrBa 1 mMarepuassl B IOBCEIHEBHOW KM3HHU. 4YelIOBEKa. be3omacHoe HCIOoJIb30BaHUE 89 +
BEIIECTB U XUMUUECKHUX pPeakIil B 1abopaTopuu 4 ObITy. [lepBast momoIs mpu XUMHYECKHX
0’KOTax M OTPaBIEHUSIX

6.2 XUMUYECKOe 3arpsi3HEHUE OKpY’Karolleh cpebl (KUCIOTHBIE 0K, 3arpsi3HEHHE TOYBHI, 89 +
BO3JlyXa U BOJIOEMOB), cIIOCOOBI ero npeaoTBpaiieHus. [IpeaenpHas nomycruMas KOHIIEH-
tpamus BemecTB (I1/IK). Pons Xxumum B pemieHHH 3KOJOTHYECKUX IMpoOsieM. YcuieHue
NapHUKOBOTO 3¢ dekTa, pa3pylieHne 030HOBOTO CII0s

6.3 [Ipumenenue cepwl, - a3ora; ¢dochopa, yriepona, KpeMHHsT HM WX COCIMHCHHI 9 -
IPOMBIIIIEHHOCTH /M CEIbCKOM XO03slicTBe. lIprMeHeHue MeTajuioB U CIUIaBOB (CTallb,
YyTyH, IIOpaTiOMUHUMA, OpoH3a). [loHsTHE O KOPpPO3UMH METAIOB, OCHOBHBIE CIOCOOBI
3alIUTHl UX OT KOPPO3UH

6.4 [IpupoaHble MCTOYHUKH "YTIAEBOJOPOAOB (Yroib, MPUPOAHBIN Tra3, HEPTH), MPOAYKTH HX 9 +

nepepadoTku (O€H3UH), MX POJIb B OBITY M IPOMBIIIICHHOCTH
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Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS B nporpamme Hanuumne 1anHoro
KAKOro KJacca | 3J1eMeHTa COAePKAHUs
u3yvaercs B koaudukarope OI'd
NPOLUIBIX JIeT
6.5 [lepBoHayanbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEIMHEHMAX yriepoa (MeTaH, 9 —
9TaH, STWJIEH, aleTWIEH, 3TaHoJ, TIIMLEPUH, YKCycHas kuciota). [loHarue o Ouomoruyecku
BaKHBIX BELIECTBAX: )KUpaX, O€JIKaX, YIIIEeBOAAX — M MX POJIU B )KU3HH YEJIOBEKA
7 PacuérbI:
7.1 1o (opmysamM XUMHUYECKUX COEIMHEHUN 8 +
7.2 Macchl/MacCOBOM JIOJIU pacCTBOPEHHOTO BEIIECTBA B PACTBOPE 8 +
7.3 110 XUMUYECKUM YPaBHEHUSIM 89 +

© 2026 denepanbHast ciayx0a 1o Haa30py B chepe 00pa3oBaHus U HAYKH




Konuduxarop OI'D 2026 . XUMMS, 9 xnace.  17/18

Pa3nen 3. OTpakeHne B coiepKaHUU KOHTPOJbHBIX H3MEPHTENbHBIX
MAaTepPHAJIOB JTHYHOCTHBIX Pe3yJIbTATOB OCBOECHUS OCHOBHOIA
00pa3oBaTeJIbHOM MPOrpaMMbI OCHOBHOTO 0011Ier0 00pa3oBaHMs

JINYHOCTHBIE ~ pe3yNbTaThl  OCBOCHHS  OCHOBHOW  00pa30BaTeIbHOM
nporpammsbl obyvaromuMucst (Ha ocHoBe @I'OC 2021 r.) oTpakarOT rOTOBHOCTh
0o0yJarommxcsi  pyKOBOJACTBOBATHCS ~ CHCTEMOH  TO3UTHBHBIX  LIEHHOCTHBIX
OpPHEHTAlMN U pPaCIIUpEHHE OINbITAa JEITENbHOCTH Ha €€ OCHOBE U B IIpolecce
peanu3anuy OCHOBHBIX HAlPaBJICHHUI BOCITUTATENBHON AEATeIbHOCTH.

CopepkaHne W pe3ysbTaThl BHIMONHEHUs 3amgaHuid OI'D cBg3aHbl B TOM
4yuciae C JOCTIDKEHHEM CIIEAYIOIIUX JIMIHOCTHBIX PE3YJIbTaTOB OCBOCHUS
OCHOBHOH 00pa3oBaTtensHOM mporpammsl Ha ocHoBe @I'OC 2021 1.

B uwactu @usuueckozo eocnumanus, @Gopmuposanus Kyabmypul 300p06bs
U IMOYUOHATLHOO ONIALONONY YU

— OCO3HAHHE IIEHHOCTH KU3HH;

— OCO3HAaHHE IOCICICTBUI M HENPHATHE BPEAHBIX HPHUBEIYCK (YHOTpeOIicHne
aJIKOTOJIsl, HAPKOTUKOB, KypeHUe) U UHbIX (GopM Bpeaa uis (Gpusnueckoro
1 TICHXUYECKOTO 37I0POBBS;

— coloeHre mpaBUi 0€30MACHOCTH, B TOM YHCJIE HAaBBIKOB 0E30MMaCHOTO
TIOBE/ICHUS B HHTCPHET-CPEIE;

— CIIOCOOHOCTbH aJlallTUPOBATHCSI K CTPECCOBLIM CHUTYalUSM M MEHSIOIIUMCS
COLMANBHBIM, HH(OPMALMOHHBIM H. IPUPOJHBIM YCIOBHSM, B TOM YHCIE
OCMBICIISISI COOCTBEHHBIN OTIBIT M BRICTPAaNBas JAIBHEHIINE 1IeNH;

— yMeHMe IPUHUMATD ce0s U APYIUX, HE OCYKIas;

— YMEHHE OCO3HaBaThb IMOLMOHANBHOE COCTOSIHHE ce0s M IPYTHX, yMEHHE
YIPaBIATH COOCTBEHHBIM 3MOIHOHAIEHEIM COCTOSHIEM;

— c(hopMHPOBAaHHOCTh HAaBHIKA peQIEKCHH, NPHU3HAHWUE CBOCTO IIpaBa Ha
omMOKy U TaKOT'0 Xe IpaBa Ipyroro 4enoBeKa.

B wactu mpydosoco 6éocnumanusi:

— MHTEpeC K MPAKTHYECKOMY H3YUCHHIO TpodeccHid M TpyAa pa3IndHOTO
poxa, B TOM . 4YHCIC HAa OCHOBE NPUMEHCHHS H3Y4acMOro HpPEeIMETHOTO
3HaHUS,

<~ OCO3HAHHE BAXXHOCTH O0YUCHHUS Ha MPOTSHKEHUHU BCEH KU3HM JUISA YCIIEIIHOH
npoeCCHOHATBHON IESATENFHOCTH M Pa3BUTHE HEOOXOIMMBIX YMEHHUI Ui
3TOro;

— yBaXCHHUE K TPYIy U pe3yjbTaTaM TPYJOBOH AESTETbHOCTH.

B wactu skonoeuueckozo éocnumanusi:

— OpHWEHTALMs HA NPUMCEHEHHE 3HAHMI M3 COIMANIBHBIX M €CTECTBEHHBIX HAYK
JUIA peuieHusl 3ajad B OO0JacTH OKpYXKaoLled Cpeabl, IUIAHUPOBAHHS
IOCTYNIKOB M OIEHKH MX BO3MOXKHBIX IOCIEACTBUH AT OKpY)Karomen
Cpensl;

— TIOBBILIIEHUE YPOBHS JKOJIOTHUECKON KYyJIbTYpPbl, OCO3HAHUE TIJI00aIbHOTO
XapakTepa IKOJOTHIECKUX MPOOIIeM U MyTel X PeIIeHHUS;

— aKTHUBHOE HENpPHUATHE IEHCTBHUH, MIPUHOCSIINX BPel OKPYKaroIIel cpene;

© 2026 denepanbHas ciyxba 1o Haa30py B cdhepe 0Opa3oBaHUs U HAYKU

Konuduxarop OI'D 2026 . XUMMWMS, 9 xnace. 18/ 18

— OCO3HAaHHE CBOEH pONM KaKk TpaXJaHWHA M TOTPEOUTENS B YCIOBHUAX
B3aWMOCBSI3U TIPUPOTHOM, TEXHOJIOTUIECKON M COLUANBHOM cperl.

B vacTtu npunamus yennocmu Hayuno20 no3HaHUsL:

— OpHeHTauusi B JAEATCNPHOCTHM Ha COBPEMEHHYIO CHCTEMY HayuYHBIX
MpeCTaBlIeHH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BHUTHS YEIOBEKa,
MIPUPOJIBI U OOIIECTBA, B3AMMOCBSI3SX YEIOBEKa C MPUPOIHON U COIHATBHOM
cpenoiu;

— OBJIJICHUE SI3BIKOBOM M YMTATENbCKON KyJIbTYpOH Kak CpeACTBOM MO3HAHUS
MUpa;

— OBJAJICHHNE OCHOBHBIMH HAaBBIKAMH HCCIICIOBATEIBCKOW JIESITENBHOCTH,
YCTAaHOBKA HA OCMBICIICHUE OIIBITA, HAOIOJACHUH, IOCTYIIKOB U CTPEMIIEHHE
COBEPILEHCTBOBATh ITyTH JOCTIKEHUS! HHANBUAYAIBHOTO U KOJIEKTHBHOTO
Omaromoyqns.

ITpumenurensro k ®T'OC 2010 r. MOXXHO TOBOPHUTH O CBsi3u 3amanuii OI'D
C TOCTIDKEHHEM JIMYHOCTHBIX Pe3yJIbTaTOB OCBOSHHS OCHOBHON 0Opa3oBaTeNbHOM
IpOrpaMMBbl  OCHOBHOTO O0mIeTO0 00pa30BaHHsA, OTPAKAKIIUX T'OTOBHOCTHh
M CHOCOOHOCTE  OOydYaromuxcst K  CaMOPasBUTHIO M JIMYHOCTHOMY
CaMoOoIIpeieTIeHnIo,  cOPMUPOBAHHOCTh  UX | MOTHBaLMM K  OOy4eHHIO
U LIeJIeHANPABICHHON TO3HABATEIILHONW — JEATENbHOCTH, CHUCTEMBl 3HAYMMBIX
COLMANTBHBIX W MEXITMYHOCTHBIX OTHOIICHUH, IICHHOCTHO-CMBICIIOBBIX YCTaHOBOK,
OTPKAMONIUX JIMIYHOCTHBIE W TPAXKIAHCKHE . IMO3MIUK B JCATCIBHOCTH,
CoLHalbHble KOMIIETCHIIMH, IPaBOCO3HAHME, ~ CIOCOOHOCTb CTAaBUTh  LEIH
Y CTPOMTh JKM3HEHHBIE IUIAHBL . CIHOCOOHOCTH K OCO3HAHHIO POCCHICKOM
UICHTHYHOCTH B MOJUKYJIBTYPHOM COIIMYME, B TOM YHUCIIE

«2) hbopMHUpOBaHHE OTBETCTBEHHOI'O OTHOLICHUS K YYEHHIO, T'OTOBHOCTH
U CIIOCOOHOCTH, 00YYarOIMNUXCS K CAMOPa3BUTHIO U CaMOOOpPA30BAaHHUIO HA OCHOBE
MOTHBAIIMK K OOYUYCHHIO W' TO3HAHUIO, OCO3HAHHOMY BBHIOOPY W TOCTPOCHHUIO
JATbHEHIIIeH MHIUBH Ty albHOW TPACKTOPUU 00pa3oBaHus Ha 0a3e OPUEHTHPOBKU
B Mupe npodeccuil n npodhecCHOHaNbHBIX MPEANOYTEHUH, ¢ YIETOM YCTOHYNBBIX
TIO3HABATEIbHBIX HHTEPECOB, a TAK)KE Ha OCHOBE (POPMUPOBAHUS YBAKUTEIHHOTO
OTHOIICHUS K TPYAY, Pa3BUTHSI OIBITA YYACTHS B COIIMATBHO 3HAYNMOM TPYIIC;

3) ¢opmupoBaHE  LIEJIOCTHOTO  MHPOBO33PEHHUS,  COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH H OOLIECTBEHHOW IPAaKTUKH,
VUUTHIBAIOIIETO COLMAIBHOE, KYIBTYPHOE, SI3BIKOBOE, MYXOBHOE MHOT000pasme
COBPEMEHHOro Mupa; <...>

8) bopmupoBaHHE IIEHHOCTH 3I0POBOTO M O€30I1aCHOT0 00pa3a KU3HU <...>;

9) dopMupoBaHHE OCHOB JKOJOTUYECKOW KYyJIBTYpPBI, COOTBETCTBYIOILIEH
COBPEMEHHOMY  YpPOBHIO  JKOJIOTHYECKOTO  MBIIUICHHS, pPa3BUTHE  OIBITA
9KOJIOTHYECKA OPUECHTHPOBAHHON pPEeQICKCUBHO-OIICHOYHOW W TPaKTHYECKOM
JIESITEbHOCTH B )KU3HEHHBIX CUTYALHX).
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