ITPOEKT

I'ocynapcTBeHHasi UTOroBasi aTTecTALMA 1O 00pa3oBaTeIbHBLIM NPOrpaMMam
OCHOBHOTI0 00111€r0 00pa3oBaHus B opme
OCHOBHOTI0 rOCYy/IapCTBEHHOr0 3K3ameHa (OI'J)

Koaudukarop
MIPOBEPsAEMBIX TPEOOBAHUI K Pe3ysIbTaTaM OCBOSHHSI OCHOBHOW 00pa3oBaTeNbHOM
IpOrpaMMBI OCHOBHOTO 00IIer0 00pa3oBaHMs U HICMEHTOB COIEPKAHUS
JUIsL IPOBEAECHUS] OCHOBHOT'O F'OCYZAPCTBEHHOT'0 SK3aMEHa
o XUMHNHU

MIOATOTOBIICH (heepaabHBIM FOCYAaPCTBEHHBIM OFOKETHBIM
1 HAaY4HbIM YUPEXKICHUEM .
«DEAEPAJIBHBII MHCTUTYT IIEAAT OTMYECKNX U3MEPEHINM
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Konnduxatop
NpoBepsieMbIX TPeOOBaHMIl K pe3y.1bTaTaM 0CBOEHUS OCHOBHOI
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHHUA U 3JIEMEHTOB
COJep KAHUS ISl MPOBE/IEHNsS] OCHOBHOT'O rOCy1apCTBEHHOI0 IK3aMeHa
no XUMHUHN

Komudukarop cocraBieH Ha OCHOBE (eAepalbHOr0 TOCYIapCTBEHHOTO
00pa3oBaTeNnbHOr0 CTaHAApPTa OCHOBHOTO oOmiero obpazosanus (manee — GI'OC)
(npuxa3 MunucrepcTBa npocsemienus Poccuiickoit @enepauuun ot 31.05.2021
Ne 287 «O06 ytBepxaeHun (eaepatbHOTO TOCYJapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa OCHOBHOTO 0O0IIero o0pa3oBaHus») U QenepanbHOH 00pa3oBaTeIbHON
IporpaMMBI  OCHOBHOTO  of0miero  oOpasoBanmst  (mpuka3  MmuHHCTEpCcTBa
npocsenienus Poccuiickoit @enepamn ot 18.05.2023 Ne 370 «O0 yTBepKIeHHH
(dhenepanbHOll 00pa3zoBaTENBHON TPOTPAMMBI OCHOBHOTO OOMLIETO 0Opa3oBaHHS
(C I3BMCHEHUSIMH)).

Konudukarop oTpakaeT NPEeMCTBEHHOCTH MPOBEPAEMBIX IIPEAMETHBIX
TpeOoBaHHH K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTENIbHOM MPOTPaMMBI
OocHOBHOTO 00111er0 o6pa3oanus Ha ocHoBe @T'OC 2010 r. u ®I'OC 2021 r.

Komudukarop cocTont u3 Tpéx pasaemnos:

— pasgen 1. «IlepedeHp mpoBepseMbIX TPCOOBAHUI K Pe3ylbTaTaM OCBOCHUS
OCHOBHO#1 00pa30BaTeIbHON MPOrpaMMBI OCHOBHOTO OOIIEro oOpa3oBaHMs
10 XUMUHY;

— pasgen 2. «IlepedeHs 1€MEHTOB COIEPKAHUS, IPOBEPAEMBIX HA OCHOBHOM
TOCY/IapCTBEHHOM 9K3aMCHE MO XHMUI»;

— pasgen 3. «OTpaxeHHE B COACPKAHHUA KOHTPOIBHBIX H3MEPUTEIbHBIX
MaTepHaioB JUYHOCTHBIX pe3yIbTaTOB OCBOCHHSA OCHOBHOI
00pa30BaTeIHON IPOrPaMMBbI OCHOBHOTO OOIIET0 00pa30BaHMsD.

B komumGpuKaTtop He BKIIOYCHBI TPeOOBaHMSA K pe3ysbTaTaM OCBOCHHS
OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl  OCHOBHOTO 0OHIEro 00pa3oBaHUs
Y JIEMEHTHl COZEp KaHMs, ITOCTIDKCHHE KOTOPBIX HE MOXET OBITh IIPOBEPEHO
B paMKaX TOCYJapCTBEHHOH HTOTOBOH aTTEeCTAIIHH.

© 2025 denpepanbHas ciayx0a 1o Hag30py B chepe 00pa3oBaHus U HAYKH
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Pazgean 1. IlepeyeHb npoBepsieMbIX TPeGOBAHUH K pe3yJbTaTaM 0CBOEHMS
OCHOBHOM 00pa30oBaTeILHOM MPOrpaMMbl OCHOBHOTO 0011Iero 00pa3oBaHus
no XUMUHN

B tabmmme 1 nmpuBenéH cocraBieHHBIH Ha ocHOBe 1. 43 ®I'OC mepedeHb
HpoBepsAeMBbIX TPeOOBaHUII K MeTalpeIMETHBIM PE3yJIbTaTaM OCBOEHHs OCHOBHOM
00pa30BaTeIbHON MPOrpaMMbI OCHOBHOTO OOIIET0 00pa30BaHUS.
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Kog
NpPOBEPSIEMOro
TpedoBaHHUA

IIpoBepsiemble TpeGOBaHUS K MeTanpeIMeTHBIM
pe3yJbTaTaM 0CBOEHHUsI OCHOBHOM 00pa3oBaTe/bLHOM
MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

1.2.3

CamocTosTesibHO  popMynupoBaTh 000OLICHUS W BBIBOJBI MO
pe3yibTaTaM OpPOBEAEHHOTO HAOIIOACHHUS, OIBITA, KCCICAO0BA-
HUSI, BIIQJIETh HHCTPYMEHTAMHU OLIEHKU JOCTOBEPHOCTH ITOJTyUESH-
HBIX BBEIBOJIOB U 0000IIEHMIT

1.2.4

HpOFHOSI/IpOBaTL BO3MOXXHOC I[aJILHeI‘/‘II_[Iee pa3BUTHUE IIPOLECCOB,
COOBITHI M HX OCJICACTBHA B aHAJIOTUYHBLIX MWK CXOAHBIX
CUTyallusaX, BBIABUI'aTb IMPEAIIOJIOKCHUA 00 ux Pa3BUTHHU B HO-
BBIX YCJIOBUAX U KOHTCKCTAX

1.2.5

Hcmosp30BaTh BOMPOCH KaK HCCIICIOBATEIbCKUA HHCTPYMEHT
MO3HAHUS,

(bopMyJIUPOBATh BOMIPOCHI, (PUKCHPYIOIINE Pa3phIB MEXY peallb-
HBIM ¥ JKENATEIbHBIM COCTOSHHEM CHTYalld, O0BCKTa, CaMo-
CTOSITENIFHO YCTAHABIUBATH HCKOMOE U JJAHHOE;

(bopMHPOBATh THITOTE3y 00 UCTUHHOCTU COOCTBEHHBIX CY)KICHUH
Y CY)KJICHUH PYTUX, apTyMEHTAPOBATH CBOIO TIO3UIIHIO, MHCHHE

1.3

Paboma c ungpopmayuei

Tabauya 1

Kon IIposepsiemble Tpe6OBaHMS K MeTANPEAMETHBIM

NpoBepPsieMoro pe3yJbTaTaM 0CBOeHHUsI OCHOBHOI1 00pa3oBaTe/IbHOI
TpeOoBaHus NPOrpaMMbl OCHOBHOTI'0 0011Iero 00pa3oBaHust
1 IMo3HaBaTeabubie YY /I

1.1 baszogvie nozuueckue oeiicmeusn

1.1.1 BBIABIATE M XapaKTepU30BaTh CYIICCTBCHHBIC MPH3HAKH 00BEK-
TOB (SIBJICHHIA)

1.1.2 YcraHaBIMBAThH CYIIECTBEHHBIH MTPU3HAK KJIaCCH(HUKAIMH, OCHO-
BaHUs sl 00OOLICHUS W CPaBHEHMS, KPUTEPUU HPOBOAUMOIO
aHam3a

1.1.3 C y4€ToM TpeIOKEHHOW 3a/layd BBISBISATH 3aKOHOMEPHOCTH
Y IPOTHBOPEUHS B paccMaTpuBaeMbIX (pakTax, AaHHBIX W Ha-
OJIFOICHUSIX;
npeiaraTb KpUTEPUH JUTS BBISIBJICHHS 3aKOHOMEPHOCTEH U Mpo-
TUBOPEYHIA;

BBISIBIISITH AeQUIUTH HHPOPMAIINY, JAHHBIX, HEOOXOAUMBIX IS
pelIeHus OCTaBJICHHON 3aauu

1.3.1

[IpuMeHsTH pa3nuyHble METOAbl, MHCTPYMEHTBI M 3alpOChl MPHU
MOWCKEe M O0TOOpe WH(OpMALMK WIN MAaHHBIX M3 HCTOYHHUKOB
¢ yu€TOM NpeUIOKSHHON YIeOHOH 3a1a4u ¥ 33 JaHHBIX KPUTEPUCB

132

Br16upats, aHANN3UPOBATh, CHCTEMATU3NPOBATh U HHTEPIPETH-
poBaTh HHPOPMALUIO PA3IUYHBIX BHJOB U (OPM MPEICTABICHNS;
HaXOIUTb CXOAHBIE apryMeHThI (MIOATBEP)KIAIOLINE WM ONpO-
BEpramouye OAHy U Ty XK€ HACI0, BEPCUIO) B Pa3IMUHBIX HH-
(OopManMOHHEIX HCTOYHHKAX

1.1.4 BbIABAATE NPUUMHHO-CIIEACTBEHHBIE CBA3M [P HM3YUYCHUH
SIBJICHHMM M IPOLIECCOB
1.1.5 Jenate BBIBOABI C HCIOJIB30BAaHUEM JACIYKTHBHBIX M HUH-

JAYKTHBHBIX yMO3aKHIO‘IeHPII71, yMOBaKJIIOLIeHI/IfI 110 aHaJIOIruu,
(pOpMyJ'IPIpOBaTL TUIIOTE3bI O B3AMMOCBSA3AX

133

CaMOCTOATETFHO BBIOMPATh ONTHMAIBHYIO (OPMY IIPEICTAB-
JeHnsT WHQOpMAllMd W WUIIOCTPUPOBATH pelIaeMble 3agadyd
HECJIOXHBIMHA CXEMaMH, TUarpaMMaMid, WHOW Tpadukoil W ux
KOMOMHALUSAMU

1.1.6 CaMOCTOATETbHO BBIOMPATh CIOCOO perIeHHs y4eOHOH 3amadu
(cpaBHMBATH HECKOJIBKO BapHaHTOB PELICHHUS, BBHIOMPATbH Hau-
Oonee NOAXOIAIIMK € y4ETOM CaMOCTOSITENILHO BBIJEICHHBIX

1.3.4

OrneHMBaTh HAAEKHOCTh MHOOPMAIUU TI0 KPUTEPHSIM, TPEI-
JIO)KEHHBIM ~ TEJarOTHYECKUM paO0OTHUKOM WU c(HOpMyJIIU-
POBAHHBIM CAMOCTOSITEIBHO

1.3.5

O PeKTUBHO 3aIOMUHATH U CUCTEMATU3UPOBATh HH()OPMALIUIO

KommynukatuBuslie YV /I

KPHUTEPHEB)
1.2 bazoevie uccneoosamenvckue oeiicmeus
1.2.1 ITpOBOAMTE MO CAaMOCTOSTEIBHO COCTABICHHOMY ILJIaHY OIIBIT,

HECJIOKHBIH  JKCIIEPUMEHT, HEeOOJbLIOe HCCICJOBAaHUE II0
YCTaHOBJICHUIO OCOOEHHOCTEH OOBEKTa HM3Y4YEHUs, MPUINHHO-
CJICZICTBEHHBIX CBS3EH M 3aBUCHMOCTEH 00BEKTOB MEXIY CO00it

2.1

Oowenue

2.1.1

Bripaxath ce0st (CBOO TOUKY 3pEHHs) B YCTHBIX M NMHUChMEHHBIX
TEKCTax

1.2.2 OueHnBaTh Ha MPUMEHUMOCTh W JOCTOBEPHOCTh HMH(OpMAIHH,
NOJIY4E€HHOH B XO/i€ MccileoBaHus (SKCIEpPUMEHTA)

© 2025 depepanbHas ciayx0a 1o Hax30py B chepe 00pa3oBaHus U HAYKH

B xozne nuanora u (Wim) IUCKYCCHH 337aBaTh BOIPOCHI MO CYIIe-
CTBY OOCY’>KIaeMOi TEMBI M BBICKAa3bIBAaTh HJICH, HAlleJICHHbIE Ha
peIICHUE 33/1a4H U TTOIepKaHUe OJaroKenaTeIbHOCTH OOIICHUS,
COIOCTABIIATh CBOM CYXICHHSI C CYXIEHHAMM JPYIMX y4acT-
HHUKOB AMANOra, 00HapYyXHMBATh PA3INUMe U CXOJCTBO MO3UIUH
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Kop
NpPOBEPSIEMOro
TpeGoBaHUA

IIpoBepsieMmble TpeGOBaHUS K MeTanpeIMeTHBIM
pe3yJbTaTaM 0CBOeHHUsI OCHOBHOM 00pa3oBaTe/bLHOM
MPOrpamMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

2.1.3

[Ty6nu4HO MPEACTaBIATh Pe3yJbTATHl BBHIIOJIHEHHOTO OIBITA
(3KCIIEpUMEHTA, HCCIIeIOBaHMsI, TPOCKTA);

CaMOCTOSITEIBHO BBIOMpaTh (opMaT BBICTYIUICHHS C YYETOM
3a1a4 Tpe3eHTalnd W OCOOCHHOCTeH ayIWTOPHH W B COOT-
BETCTBHU C HUM COCTABJIATh YCTHBIC U MUCEMEHHBIC TEKCTHI C HC-
M0JIb30BaHUEM HWILUTFOCTPATHBHBIX MaTCPHAIIOB

BocnpuHuMaTh U GOpMyIHPOBATE CY)KACHHS, BEIPAXKATh IMOIIUU
B COOTBETCTBHH C LESIMU U YCIOBHSIMH OOILCHUS,

pacmo3HaBaTh HeBepOabHBIE CPENCTBA OOMICHUS, TTOHUMATh
3HAYCHUE COIMAIIBHBIX 3HAKOB, 3HATH M PACIIO3HABAThH MPEAIIO-
CBUIKM KOH(JIMKTHBIX CHTYalUil U CMAr4aTh KOH(MIUKTHI, BECTH
MIEPETOBOPEI;

MOHUMATh HAMEPCHUS JAPYTHX, MPOSBIATh YBAKHUTEIHHOE OTHO-
HIeHHE K COOECEIHUKY U B KOPPEKTHOH dopme (opMyIHpOBaTh
CBOH BO3PaKCHUSI
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Kon IIpoBepsiemble TpeGOBaHUS K MeTanpeIMeTHBIM
MpoBepsAeMOro pe3yJbTaTaM 0CBOEHHUsI OCHOBHOM 00pa3oBaTe/bLHOM
TpedoBaHHUA MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus
323 JlaBaTh ajieKBaTHYIO OLIGHKY CUTYyallMd W Tpeiarath IiaH eé
W3MEHEHUS;
YYUTHIBATh KOHTEKCT U MPEIBUACTH TPYIHOCTH, KOTOPBIE MOTYT
BO3HHKHYTh TpH pEIICHHN Y4eOHOW 3aJaduu, aaanTupoBaTh
pelIeHre K MEHSIOIIMCS 00CTOSTEILCTBAM;
OOBSICHATh MPUYMHBI TOCTIDKEHHS (HETOCTYKEHHS) Pe3yIbTaTOB
JIESITEIBHOCTH, JaBaTh OIICHKY MPUOOPETEHHOMY OIBITY, YMETh
HaXOJUTh MO3UTUBHOE B IIPOU3OLIEIIEH CUTyalluu;
OLIGHMBATh COOTBETCTBHUE PE3YJIbTATA LENH U YCIOBUSIM
3.3 IMOuUOHATbHBLIL UHMENTIEKM
3.3.1 Paznuyare, Ha3pIBaTh M YIPABIATH COOCTBEHHBIMH SMOIMSIMHU

U SMOLUAMU IPYTHX;
BBISABJISIT U aHAJIM3UPOBATh IPUYMHBI YMOLIUH;
PETYIMPOBATH CHOCOO BBIpAKEHHS IMOIMH

PerynsituBubie YV ]I

3.1

Camoopzanmauuﬂ

3.1.1

BbIBIATE IPOOIEMBI [UTA PELICHUS] B KU3HEHHBIX M Y4eOHBIX
CUTYAIINsAX;

CaMOCTOSITENFHO COCTABJIATh AJITOPHTM DEIICHUS 3a1a4dd (WU
€ro 4acTh), BEIOMpaTh crocod pemeHus yueOHOW 3amaun ¢ yué-
TOM HMEIONINXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh MpeIaraeMble BAPHAHTHI peIICHUN

OpUeHTHPOBATECS B PAa3IMUYHBIX MMOAXOMAX MPUHATHS pEIIeHHN
(MHOMBHOYANbHOE, TPUHATHE PEUICHUS B TpyINe, MPUHATHE
pelieHuit rpynmon);

COCTaBIIATH IUIAaH AeHCTBHI (IUTaH peann3aliy HaMEYCHHOTO all-
TOPUTMA PEIICHHs), KOPPEKTHPOBATH MPEIUIOKEHHBIH aIrOPUTM
C y4€TOM MOJTy4EHHS HOBBIX 3HAHHI 00 M3ydyaeMoM 00BEKTE;
JIeNath BbIOOp M OpaTh OTBETCTBEHHOCTh 32 PEIICHUE

3.2

Camokonmposnp

3.2.1

Brnanets cnoco0amMy CaMOKOHTPOJS, CAaMOMOTHBALIMK H pe-
dbnexcun

322

BHOCHTBH KOPPEKTHBEI B [IESITEIHHOCTH HA OCHOBE HOBBIX 00CTOS-
TEJBCTB, M3MEHUBIIUXCS CUTyalUd, YCTaHOBJIEHHBIX OLIMOOK,
BO3HHUKIIUX TPYJIHOCTEH

© 2025 depepanbHas ciayx0a 1o Hax30py B chepe 00pa3oBaHus U HAYKH
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B tabnuie 2 npuBeacH cocTaBieHHbIH Ha ocHOBE M. 45.7.3 ®I'OC nepedeHb mpoBepsieMbIX TPeOOBaHUN K MPEAMETHBIM
pesynbTaTaMm 0a30BOTO YpOBHS OCBOEHHUSI OCHOBHOM 0Opa3oBaTeIbHOM MpOrpaMMbl OCHOBHOTO OOMIEro 0Opa3oBaHMS.
B tabnuine 2 mokazaHo, uto TpeOoBaHUs K mpeaMeTHbIM pesyiabTaram u3 GI'OC 2021 r. SBAAIOTCA TPEEMCTBEHHBIMU
U Aetanu3upyior Gopmynuposku TpedboBanmii uz ®I'OC 2010 r.

[IpoBepsiembie TpeOOBaHMS K IPEIMETHBIM PE3yJIbTaTaM COOTHECEHBI C METANPEAMETHBIMU PE3yIbTaTamMu (U3 TaOIUIIbI 1).

Tabruya 2

Kon IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM pe3yJjbTaTaMm 0a3oBoro | MeranpeameTHblii | O000ménnbie GOpMYJINPOBKH

NpoBepPsSIeMOro YPOBHSI OCBOCHHUSI OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMBbl pe3yabTat TPeOOBAHMIi K NPeIMeTHbIM
TpeOOBaHMSI OCHOBHOI0 00111ero oopazoBanusi Ha ocHoBe PI'OC 2021 r. pesyabTatam u3 ®I'ocC 2010 r.

1 IIpencraBiienue:

1.1 O TMO03HABAEMOCTH SBJICHUN TPUPOABI, IOHMMAaHHE OOBEKTUBHON MIT 1.1.1 OCO3HaHME OOBEKTUBHOW 3HAYM-
3HAYUMOCTH OCHOB XMMHYECKOW HAyKH Kak OOJacTH COBPEMEHHOIO MOCTH OCHOB XUMHYECKOW HAyKu
€CTECTBO3HAHMS, KOMIIOHEHTa OOIIell KyImbTyphl M MPAKTHUYECKON Kak o00JIaCTH COBPEMEHHOIO ec-
NEeSTeIbHOCTH 4YeJOBEKa B  YCIOBUSAX COBPEMEHHOrOo OOIIEeCcTBa; TECTBO3HAHUS; OBJIAJCHHE OCHO-
MMOHUMAHHE MECTa XUMUU CPEIU JIPYTUX €CTECTBEHHBIX HAYK BaMH XUMHUYECKOM TPaMOTHOCTH:

1.2 0 HaY4YHBIX METOJax II03HaHUs, B TOM YHCJIE SKCIIEPUMEHTAIBHBIX U T€O- MIT1.1.4;1.1.5 HaBbIKAMHK 0e30macHoro odpare-
PETHUECKUX METO/IaX HCCIIEJOBAHMS BEIIECTB M M3YyUEHUS XUMHUYECKHX HUS C BELIECTBAMM, HCIIOIb3YEMbI-
pEeaKLunii; YMEHUE UCTIOJIB30BATh MOAEIH JJISI 00BIACHEHUS CTPOCHHUS aTo- MU B ITIOBCETHEBHOM JKU3HU
MOB U MOJIEKYJI

1.3 0 cdepax npohecCHOHAIbHON AEATEIbHOCTH, CBI3aHHBIX C XUMUEH U CO- MIT 1.1.1

BPEMEHHBIMU TEXHOJIOTHUSIMH, OCHOBAHHBIMU Ha JOCTIKCHHUSIX XHMHUYEC-
KOW HAyKH, 4TO TMO3BOJIUT OOYYAIOIIUMCS paccMaTpUBaTh XUMUIO Kak
chepy cBoeit Oyaymie npodecCHOHATBHON AESITETLHOCTH W CHCIATH
OCO3HAHHBIM BBIOOp XMMHH KaK MPO(UIBHOTO MpeAMeTa MpHU Mepexoie
Ha yPOBEHb CPETHEr0 00111ero 00pa3oBaHus

2 Bianenue cucreMoii XUMHUYECKUX 3HAHUMN U YMeHUE NIPUMEHATh CUCTEeMY XUMHUYECKHUX 3HAHUIM, KOTOpas BKIIIOYAET:

2.1 BaXHEHIIE XHMHYCCKHE IOHATUS. XUMHYCCKHH 3JIEMEHT, aToM, MO- MII1.1.1 OBJIQJICHUE TMOHSATUWHBIM ammapa-
JIEKyJla, BEIIECTBO, MPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJHAS U He- TOM M CHUMBOJIMYECKHM SI3bIKOM
OJTHOPOJ/IHAs CMECh, OTHOCUTEJIbHBIE aTOMHAsi U MOJIEKYJISIpHAsk Macchl, XUMHH; OCO3HaHHE OOBEKTUBHOMN
KOJIMYECTBO BEIIECTBA, MOJb, MOJSpPHAs Macca, MOJSPHBIA 0O0BEM, 3HQUMMOCTH OCHOB XUMHUYECKOU
OKCHJI, KHCJIOTa, OCHOBaHHE, COJIb (CpefHss), XUMHUYecKas peaxius, HAyKU Kak 00JacTH COBPEMEHHOTO
peaKIMu COEAMHEHUS, PEaKUUU Ppa3JIOKEHUs, PEaKIUH 3aMEICHUs, €CTECTBO3HAHUS
peakiuu oOMeHa, TeTIOBOM 3P (GEKT peaKIuu, IK30- U SHIOTCPMUUECKHE

© 2025 denepanbHas cyx0a 1o Hag30py B chepe oOpa3oBaHus U HAYKU
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Kon
NpoBePsSIeMOro
TpeOOBaHMSI

IIpoBepsiemble TpeOOBaHMS K NPEAMETHBIM pe3yJjbTaTaM 0a30BOro
YPOBHSI OCBOCHHSI OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMBbl
OCHOBHOI0 0011ero oopazosanusi Ha ocHoBe PI'OC 2021 r.

MeTanpeamMeTHbIN
pe3yabTat

0O000ménnbie GOopMYJIUPOBKH
TPeOOBAHMIi K NPeIMeTHbIM
pesyabTatam u3 ®I'ocC 2010 r.

peakiy, pacTBOp, MaccoBas J10Jii XMMHMUYECKOTO 3JEMEHTa B COeUHe-
HUM, MaccoBas J0Jil M NPOLEHTHAs KOHILIEHTpalMs BeEIllecTBa B pac-
TBOpE, AP0 aToMa, 3JCKTPOHHBIM CJIOH aroma, aToMHas OpOWTalb,
paauyc aroma, BaJEHTHOCTb, CTEIIEHb OKHCIIEHUS, XMMHUYECKasl CBS3b,
JIEKTPOOTPHUILIATEIBHOCTD, MOJIIPHAs U HETIOJIIpHAs KOBAJIEHTHAs CBSA3b,
HMOHHAsl CBSI3b, METAJNIMYECKasi CBsA3b, KpUCTANIMYECKass pelETKa
(aTomMHasi, HMOHHas, MeTaJuIM4YecKas, MOJICKYJspHas), HOH, KaTHOH,
AQHUOH, 3JIEKTPOJIUT U HEAJIEKTPOJIUT, AIEKTPOIUTUUECKAsT JUCCOLUALNS,
peakiMy HOHHOIO OOMEHAa, OKMCIMTEIbHO-BOCCTAHOBHUTEIbHbBIE PEaK-
LMY, OKUCIHUTEIb W BOCCTAHOBHUTENb, OKHUCIEHHE M BOCCTAHOBJICHHE,
JIEKTPOJIN3, XMMHUYECKOE paBHOBecHE, oOpaTHMble UM HeoOpaTHMble
peakuuu, CKOpPOCTh XMUMHYECKOW peakluHu, KaTaau3aTop, IpeneabHO
nonycrumas konnentpauus (I1IJIK), kopposust MeTaioB, crjiaBsl

2.2

OCHOBOIIOJIAraloIife 3aKOHbl XUMHUU: 3aKOH COXpaHEHUsI MacChl, IEPHO-
nudeckuit 3akoH J[.M. MenzaeneeBa, 3aKOH MOCTOSIHCTBA COCTaBa, 3aKOH
ABoraapo

MIT 1.1.1

23

TEOpUH XUMHUU: ATOMHO-MOJIEKYJIApHAs TEOpHUsd, TEOPHUA DIIEKTPOIIH-
TUYECKOU TUCCOIHAIINN

Bianenue ocHOBaMU XMMHY€ECKOH I'PAMOTHOCTH, BKITIOYAIOIICH:

3.1

YMCHHUC HPAaBUIIbHO HCIIOJIB30BATH U3YUCHHBIC BCIICCTBA W MATCPHAJIBI
(B TOM 4HCIIe MUHEpaIbHBIC yIOOPEHHUS, METAILIBI M CIUIABBI, TIPOTYKTHI
nepepaboTKU MPUPOIHBIX MCTOYHHUKOB YTJIEBOAOPOIOB (YIJIsl, IPUPOI-
HOTO Ta3a, HEPTH) B OBITY, CEIBCKOM XO3SIMCTBE, HA IMPOU3BOJICTBE
W NIOHUMAHUC 3HAUYCHUA KUPOB, 6GHKOB, YIJICBOAOB I OpraHHu3Ma
YeNloBeKa; YMEHHE IPOTHO3MPOBATH BIUSHHE BEIISCTB M XUMHYECKHX
MIPOLIECCOB HA OPTraHU3M YEJIOBEKa M OKPY>KAIOIIYI0 MPUPOTHYIO CPEIY

MIT1.1.1; 1.1.5

3.2

YMCHHUC UHTCTPHUPOBATH XUMHUUYCCKUC 3HAHUA CO 3HAHUAMUA JPYTHUX y‘-I€6-
HBIX ITPEAMCTOB

MII1.1.4

33

HaJIM4YMe OMbITa paboThl C Pa3IMYHBIMU UCTOYHHKAMU MH(POPMALUU IO
XUMUM (HaydyHas M HAay4YHO-TIIOMyJIIpHas JMTepaTypa, CIIOBapH,
CIPaBOYHMKH, HHTEPHET-PECYPCHI)

MIT 1.3.1; 1.3.2

OBJIaJICHUE OCHOBAMH XMMHUYECKOMN
IrPaMOTHOCTH: HaBbIKaMu Oe3ormac-
HOTO OOpalIeHUs C BEIIECTBAMHU,
UCIOJIB3YEMBIMU B TOBCEIHEBHOI
KU3HU; OBJAJICHUE MOHITHIHBIM
anmapatoM ¥ CHUMBOJUYECKUM
SI3BIKOM XVIMUH,

OCO3HAaHHE OOBEKTHBHOW 3HAYU-
MOCTH OCHOB XHMHMYECKOW HAYKH
KaKk 00JIaCTM COBPEMEHHOTO ec-
TECTBO3HAHUS;
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Kon IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM pe3yJjbTaTaMm 0a3oBoro | MeranpeametHblii | O000ménnbie GOpMYJIMPOBKH
NpoBepPsSIeMOro YPOBHSI OCBOCHHSI OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMBbl pe3yabTat TPeOOBAHMIi K NPeIMeTHbIM

TpeOOBaHMSI OCHOBHOI0 0011ero oopazosanusi Ha ocHoBe PI'OC 2021 r. pesyabTatam u3 ®I'ocC 2010 r.
3.4 yMeHUEe OOBEKTHUBHO OlLEHMBaTh HH(popMammio o BemectBax, ux | MII1.3.4;1.2.3; | ymMeHue oObsACHATh NPUUMHBI MHO-
MPEBPALIEHUSAX U MPAKTHYECKOM MPUMEHEHUHU U YMEHHUE HCII0JIb30BATh 1.2.2 roo0Opasusi BEIIeCTB, 3aBUCHMOCTb
e€ s penieHus yaeOHO-TI03HaBaTEIbHBIX 33434 X CBOMCTB OT COCTaBa U CTpOe-
HUS, a TAaKXKEe 3aBUCUMOCTb IIpUMeE-

HEHUS BEILECTB OT UX CBOMCTB

4 Baaaenue ocHOBaMM NMOHATUMHOrO amiapara U CUMBOJIMYECKOTO SA3bIKA MII1.1.1 OBJIAJICHUE MOHATUWHBIM anmapa-
XUMHH 7151 COCTaBlIeHUs! (POpMYJT HEOPTaHWYECKUX BEIIECTB, yPaBHEHUN TOM M CHMBOJIMYECKHM SI3bIKOM
XMMHUYECKHX PeaKlUuil; OcCHOBaMH Xxumuueckoil HomeHknatypsl (IUPAC XUMHUH
Y TPUBUATILHOM)

5 YMeHHe 00BSICHATD CBS3b MOJIOKEHUS d1eMeHTa B [lepuoaudeckoi cu- MII1.1.4 dbopMupoBaHHUe TMEepPBOHAYATHHBIX
CTEME C YHUCIIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB XMMHUYECKHX CUCTEMAaTU3UPOBAHHBIX IPEICTaB-
AJIEMEHTOB (COCTaB W 3aps siapa, oOIee YUCIO 3JIEKTPOHOB), pacipe- JIEHUM O BellecTBaX, UX IpeBpa-
JICJIEHUEM D3JIEKTPOHOB IO DHEPreTHUYECKHM YPOBHSIM aTOMOB IEPBBIX HICHUSX U TPAKTUYECKOM IpUMEe-
TPEX NMEPUOAOB, KM U KalIbLUs HEHUHU

6 IIpencraBienne 0 NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX MII1.14 OBJIAJICHUE TMOHATUWHBIM anmapa-
AJIEMEHTOB  (paauyc aToMa, JJIEKTPOOTPHULATENBbHOCTb), IPOCTHIX TOM M CHMBOJIMYECKHM SI3bIKOM
U CJIOKHBIX BEILECTB OT IOJOKEHHUs 31eMeHToB B llepuoamueckoil cu- XUMUU
cTtemMe (B MajblX NEpUOAAX M TJaBHBIX MOATPYIIAX) U 3JIEKTPOHHOTO
CTPOEHHUSI aTOMa

7 YMmenue kiaaccupuuupoBaTh:

7.1 XUMUYECKUE IJIEMEHTBI MIT 1.1.2 OOBSACHATH PUYMHBI MHOTO00pa3us

7.2 HEOPraHWYECKUE BEIIECTBA MII1.1.2 BEILIECTB, 3aBUCMMOCTb UX CBOWCTB

7.3 XUMHYCCKHE PEaKIIUU MII1.1.2 OT COCTaBa W CTPOCHMS, a TAKKE
3aBUCUMOCTb  NPUMEHEHHsI  Be-
LIECTB OT UX CBOWCTB

8 YMeHue onpenessith:

8.1 BAJICHTHOCTb U CTETI€Hb OKUCJICHUSI XUMHUYECKUX AJIEMEHTOB, 3apsi/l HOHA MII1.1.5 OOBSCHITH IPUIUHBI MHOTO0Opa3us
8.2 BUJ XMMHUYECKOM CBA3W U THUN KPUCTAIMYECKON CTPYKTYphI B COEHU- MIT 1.1.5 BCIICCTB, 3aBUCHMOCTh UX CBOWCTB

HEHUSIX OT COCTaBa M CTPOEHHUA, a TAKKE
8.3 XapaKTep Cpesibl B BOJHBIX PACTBOPAX BEILECTB (KMCIOT, OCHOBAHHN) MII 1.1.5 3aBHCHUMOCTb  IIPUMCHCHHA — BC-
8.4 OKHCITHTEITh U BOCCTAHOBUTEb MII 1.1.5 INECTB OT HX CBOUCTB
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Kon IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM pe3yJjbTaTaMm 0a3oBoro | MeranpeametHblii | O000ménnbie GOpMYJIMPOBKH
NpoBePsSIeMOro YPOBHSI OCBO€HHMSI OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl pe3yabTat TPeOOBAHMIi K NPeIMeTHbIM
TpeOOBaHMSI OCHOBHOI0 0011ero oopazosanusi Ha ocHoBe PI'OC 2021 r. pesyabTatam u3 ®I'ocC 2010 r.
9 YMeHune xapakTepu3oBath (pu3nuecKue 1 XMMHYEeCKHeE CBOICTBA:
9.1 MPOCTHIX BELIECTB (KHCIOPO, 030H, BOJOPO, rpadur, anMas, KpeMHHH, MIT1.2.1;1.2.3 OOBSICHATH TPUYHUHBI MHOTr000Opa-
aszoT, ¢ocdop, cepa, XJIOp, HATPUH, KaTUH, MAarHUMA, KAJIbIMHA, aTlOMH- 3US  BEIIECTB, 3aBHUCHMOCTh HX
HHUM, JKEJe30) CBOIWCTB OT COCTaBa U CTPOCHHS,
9.2 CJIOKHBIX BEIIECTB, B TOM YMCJIE UX BOJHBIX PacTBOPOB (BOAa, aMMHAK, MIT1.2.1;1.2.3 a TAaKXX€ 3aBUCUMOCTDb IIPUMECHEHUS
XJIOPOBOJIOPOJ, CEPOBOJAOPOA, OKCHABI U TMAPOKCHUIBI MeTamioB [-I1A BEIIECTB OT UX CBOMCTB
rpym, amtomunns, meau (I1), munka, sxenesa (11 u I11), okcuasr yriepona
(IT u 1V), kpemuus (IV), azora u docdopa (III u V), cepst (IV u VI),
CEpHHUCTas, CepHas, a30THCTas, a3oTHas, GochopHas, yronpHas, KpeM-
HUEBas KUCJIOTA U UX COJIN)
9.3 MIPOTHO3UPOBATh U XapaKTEpU30BaTh CBOMCTBA BewlecTB B 3aBucumoctu | MIT1.1.5;1.2.4
OT WX COCTaBa U CTPOCHHUS, TPUMEHEHHUE BEIIECTB B 3aBUCUMOCTH OT UX
CBOMCTB, BO3MOXHOCTh NMPOTEKAHHUSI XUMUYECKUX IPEBPAILECHUA B pa3-
JUYHBIX YCITOBUSAX
10 YMeHune coOCTaBJIATh MOJIEKYJ/ISIPHbIC 1 MOHHbIC YPABHEHUSI PeaKUMii, B TOM YHCIIE
10.1 peakIii HFOHHOTO OOMeHa MIT 1.3.3 dbopMHupOBaHHE TIEPBOHAYAIBHBIX
10.2 OKHUCJIUTENbHO-BOCCTAHOBUTEIIbHBIX PEAKIIUI MIT1.3.3 CUCTEMAaTHU3UPOBAHHBIX MPEACTAB-
10.3 WLTFOCTPUPYIOIINX XMMHUYECKUE CBOWCTBA M3YYEHHBIX KIIACCOB/TPYII MIT1.3.3 JIHUH O BEIIECTBAX, MX MpeBpa-
HEOPraHWYECKUX BEILECTB ICHWAX W HMPAKTHICCKOM HMPUME-
10.4 TIOATBEPKIAMOIINX TeHETHUECKYIO B3aHMOCBA3b MEXKTY HUMH MIT 1.3.3 HECHUN
11 YMeHHe BBIYMCIATH / IPOBOAUTH PACUEThI
11.1 OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYXO MAacChl BELIECTB, MaccCo- MII 1.1.6 OBJIAJICHUE MOHATUWHBIM anmapa-
BYIO JIOJIFO XMMHUYECKOT'0O 3JIEMEHTA B COEIMHEHUN TOM M CHMBOJIMYECKHM SI3bIKOM
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE MII 1.1.6 XUMHH
11.3 KOJIMUYECTBO BEIIECTBA U €T0 Maccy, 00bEM ra3oB MII1.1.6
11.4 10 YPaBHEHUSAM XUMUYECKUX PEAKLUN U HAXOJUTh KOJIMYECTBO BEIIECT- MII 1.1.6
Ba, 00BEM M MacCy peareHToB WK NPOAYKTOB PEaKIuu
12 Bnanenue / 3HaHHE OCHOB
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Kon IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM pe3yJjbTaTaMm 0a3oBoro | MeranpeametHblii | O000ménnbie GOpMYJIMPOBKH
NpoBepPsSIeMOro YPOBHSI OCBOCHHSI OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMBbl pe3yJbTaTt Tpe0OBaHUii K NpeAMeTHBIM
TpeOOBaHMSI OCHOBHOI0 0011ero oopazosanusi Ha ocHoBe PI'OC 2021 r. pesyabTatam u3 ®I'ocC 2010 r.

12.1 OCHOBHBIMHM METOJIaMHM HAy4HOTO IO3HaHUs (HaOmonaeHue, usmepenue, | MII1.1.6; 1.2.3; | npuoOpereHue omnpiTa UCHOIb30BA-
SKCIIEPUMEHT, MOJIECIUPOBAHUE) NPU U3YUYEHHH BEILECTB U XUMHUYECKHX 1.2.4 HUSl PA3JIMYHBIX METOJOB H3yde-
SIBJICHUH; YMEHHE C(OPMYIMPOBATH MPOOJIEMYy M MPEUIOKUTh MyTH €€ HUS BEILECTB: HAOMIONEHUs 3a MX
pelieHus NPEBPALICHUSIMHU TIPH [IPOBEJICHUU

12.2 0e30macHOil paboThl ¢ XMMHUYECKUMHU BEIECTBAMH, XUMUYECKOU TOCY- MIT 3.1.1 HECJIOXKHBIX XMMHUYECKUX OKCIICPH-
IO U JI&GOpaTOpHBIM OGOpy,Z[OBaHI/ICM MEHTOB C HCIIOJL30BaHUEM J1a00-

12.3 npaBujamMu 0O€30MacHOTO OOpAIIeHUsI C BEUIECTBAMH, HCIOJb3YEeMbIMU MII 3.1.1 paTopHOr0 00OpYZIOBaHMS H TNpH-
B TIOBCETHEBHOM JKU3HH, MPABWIIAMH TIOBEJICHHUS B LEISAX COCPEKEHHS bopos
3I0POBBSI U OKpY’Karolllell NpUpOIHON Cpeibl; MOHUMaHUe Bpeaa (omac-

HOCTH) BO3/JICMCTBUS Ha KHUBBIE OPraHU3MBbl OIPENEIEHHBIX BEIECTB,
CIOCOO0B YMEHBIIIECHHSI U TPEJOTBPAIIECHHSI UX BPEAHOTO BO3/ICHCTBUS

13 Haymmuue npakTH4ecKHX HABBIKOB IVIAHUPOBAHHUS M OCYIIECTBJICHHUS CJCAYIOIINX XMMHYECKUX IKCIIEPUMEHTOB:

13.1 M3y4YeHHE U OnucaHue (PU3MUECKUX CBOWCTB BEIIECTB; O3HAKOMJICHHE MIT 1.2.1 npruoOpeTeHre OIbITa HCIOIb30-
¢ pU3MUECKUMH U XUMHUYECKUMH SIBJICHUSMH; OMBITHI, WIUTIOCTPUPYIO- BaHUs PaA3IMYHBIX METOJIOB H3Y-
1[1€ PU3HAKH MPOTEKAHNS XUMHUYECKUX PEaKIUi YeHHs BEIIECTB: HAOIIOACHUS 3a

13.2 M3y4YeHHe CIOCO00B pa3JieieHus] cMecei MIT1.2.1 WX MPEBpaIICHUAMY IIPU MPOBEIEC-

13.3 MOJIyYCHHE KHCI0POJa M M3ydeHHE €ro CBOWCTB; MOJYYCHHE BOAOPOJA MIT 1.2.1 HUH HCCJIOKHBIX XMMHYCCKHX IKC-
U U3Y4YEHUE €TI0 CBOMCTB; IIOJIyYEHHUE YITICKUCIIOrO ra3a U U3y4eHUe €ro HCPUMCHTOB € HCIOTh30BAHHCM
CBOMCTB; MMOTyYeHNE aMMHaKa U U3y4YCHHE €r0 CBOMCTB 11abopaTopHOro 060py oBaHMs

13.4 IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHONW MacCOBOM JIOJIEW pacTBO- MIT 1.2.1 1 pubopos
PEHHOTO BEWIECTBA

13.5 MIPUMEHEHUE WHIUKATOPOB (JJaKMyca, METUIOpaHka u ¢deHondraienHa) MIT 1.2.1
JUISL ONIPEJIEJIEHNS XapaKTepa cpeibl B PACTBOpaxX KUCJIOT U IIEJI0Yel

13.6 HCCIIEIOBAHUE U ONMCAaHWE CBOMCTB HEOPraHUYECKUX BEIIECTB Pa3IMUYHbIX MIT 1.2.1

KJIACCOB; M3yY€HHE B3aWMOJEHUCTBHS KHCIOT C METaJulaMH, OKCHIaMU
METAJJIOB, PACTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSIMU, COJISIMH,
MOJIy4eHHE HEPACTBOPUMBIX OCHOBAHUIA;

BBITECHEHUE OJIHOTO METajula IPYTUM M3 PacTBOpPA COJIM; HCCIIEIOBAaHUE
aM(OTEpPHBIX CBOWCTB I'MIPOKCHUIOB ATIOMUHUS U IUHKA
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Kon IIpoBepsiemble TpeOOBaAHMS K NPEAMETHBIM pe3yJjbTaTaMm 0a3oBoro | MeranpeametHblii | O000ménnbie GOpMYJIMPOBKH
NpoBepPsSIeMOro YPOBHSI OCBOCHHSI OCHOBHOI1 00pa30BaTeIbHOI MPOrpaMMBbl pe3yabTat TPeOOBAHMIi K NPeIMeTHbIM
TpeOOBaHMSI OCHOBHOI0 0011ero oopazosanusi Ha ocHoBe PI'OC 2021 r. pesyabTatam u3 ®I'ocC 2010 r.
13.7 pellIeHne DKCIEPUMEHTANbHbIX 3a7ad 1o teMaM: «OcHoBHble kiaccsl | MII1.2.1;3.1.2
HEOPraHUYECKUX COEAMHEHUN»; «DNEKTPOIUTUYECKAS IHUCCOLMALINN;
«Baxueiilue HEMETAUIBl U UX COCIUWHEHUs»; «BakHeline meTarnibl
Y UX COCTUHEHUS
13.8 XUMHUYECKHUE IKCIEPUMEHTHI, WIITIOCTPUPYIONIUE MPU3HAKK MPOTEKAHUS MIT 1.2.1; 3.1.2
peakiuii MOHHOTO OOMEHa; KaueCTBEHHbIC PEAKLUMU Ha MPUCYTCTBYIO-
IIMe B BOJIHBIX PAacCTBOpPAX MOHBI: XJIOPUMI-, OpOMUA-, HOOUA-, CYIbdaT-,
dbocdar-, kapOOHAT-, CHUITUKAT-AaHHOHBI, THAPOKCUA-UOHBI, KaTHOHBI
aMMOHHUSI, MarHus, Kalbllds, aJIOMUHUSA, keneza (2+) u kenesa (3+),
Mmeau (2+), mUHKa
14 YMmenne:
14.1 MPEJCTABIATh PE3YJIbTAThl IKCIIEPUMEHTa B (opMe BBIBOAOB, T0Ka3a- MII2.1.3 OBJIQJICHUE TOHATHMHBIM aIapa-
TENbCTB, TpadUKOB W TAOMUI] U BBIABIATH SMIUPHUECKUE 3aKOHO- TOM W CHMBOJHYECKHM SI3BIKOM
MEpPHOCTHU XUMUH,
OCO3HAaHHE OOBEKTHBHOW 3HAYU-
MOCTH OCHOB XUMHYECKOWH HayKu
KaKk 00JacTM COBPEMEHHOTO ec-
TECTBO3HAHUS
14.2 yCTaHABIWBATh CBS3W MEXKIY pPEabHO HAOMI0JaeMbIMU XUMHUYECKUMU MII 1.2.5 OBJIQJICHUE MOHSATUUHBIM ammapa-

ABJICHUAMHA W IpoHecCaMu, MPOUCXOAAIINMMHU B MAKpO- U MHUKPOMUPC,
OOBSACHITH MPUYUHBI MHOTOOOpa3Hsi BEIIECTB

TOM WU CHMBOJINYCCKHUM SA3BIKOM
XHUMHH;

OCO3HaHHE OOBEKTUBHOM 3HAYHU-
MOCTH OCHOB XHUMHYECKOW HAyKH
KaKk O00JaCTM COBPEMEHHOTO ecC-
TECTBO3HAHUS
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Pa3znea 2. IlepeyeHb 3J1eMEHTOB CO/IepP:KaHUS, IPOBEPsSIEMbIX HA OCHOBHOM IOCYyAapCcTBEeHHOM 3K3ameHe no XUMUHN

o0pa3oBaHUs IO XUMHUH MIEPEUEHb MTPOBEPSIEMBIX JIEMEHTOB COJICPIKAHUS.

B Tabnunie 3 mpuBenéH cocTaBleHHBI Ha OCHOBE (emepanbHO 00pa30BaTEIBLHON MPOrpaMMbl OCHOBHOTO OOIIETO

Tabnuya 3
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS B nporpamme Hanuune 1anHoro
KAKOr'0 KJIacca | 3JIeMeHTa CO/lePKAHUS
u3yvaercsi B koaudukatope OI'I
NMPONLIBIX JeT
1 IlepBoHayaJibHbIE XUMMHYECKHE IIOHATHS
1.1 Yucteie BenlecTBa M cMecu. CriocoObl pa3aenieHus: cMmecei 8 +
1.2 ATOMBI U MOJIEKYJIbl. XUMUYECKHE d7IeMEHThI. CUMBOJIBI XUMUYECKUX 3J1eMeHTOB. [IpocThie 8 +
U CJIO’KHBIE BEIIECTBA
1.3 Xumudeckast hopMyiia. BaJeHTHOCTh aTOMOB XUMHUYECKUX IEeMEHTOB. CTETICHh OKHCIICHHSI 8 +
1.4 3aKoH MOCTOSIHCTBA cOcTaBa BenlecTB. OTHOCUTEIbHAsL aTOMHast Macca. OTHOCUTEIbHAS MO- 8 +
JeKyJsipHas macca. MaccoBasi 40J1s1 XMMUYECKOTO JJIEMEHTA B COCIMHEHUH
1.5 KomnyectBo BemectBa. Mosab. MonsipHass macca. MosipHblii 00bEM Ta30B. B3anMocBsi3b 8 +
KOJIMYECTBA, MaCChl ¥ YUCJIA CTPYKTYPHBIX €IMHMI] BEIIECTBA
1.6 Ou3nyecKue U XUMUYECKUE SIBICHMS. XUMHUUYECKasl peakuus U €€ MpU3HaKku. 3aKOH COXpa- 8 +
HEHUsl MacChl BEIECTB. XMUMHUUYECKUE YPABHEHHUSI
2 Iepunoanyeckuii 3akon u Ilepunoanyeckas cucrema xumMmuieckux 1eMeHToB .. MenaeneeBa. CTpoeHne aToMoB
2.1 [lepuonnuecknii 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHtos JI.M. Menne- 89 +
neesa. [leproasl u rpynnel. @U3NYECKU CMBICI MOPSAIKOBOIO HOMEpA, HOMEPOB IEPHOJA
Y TPYIIIBI 3JIEMEHTA
2.2 Crpoenue atomoB. CoctaB aroMHbIX sifep. M3otomnbl. DnekTpoHbl. CTpOCHHUE 3IEKTPOHHBIX 8-9 +
00os104uek aToMOB TiepBbIX 20 xuMuueckux 3nemeHToB [lepuonnyeckoit cucremsr /.. MeH-
Jierneena
2.3 3aKOHOMEPHOCTU B M3MEHEHHHM CBOWCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX MEPHOJIOB, 89 +

KaJusl, Kauplus (paauyca aToMOB, 3JIEKTPOOTPULIATENbHOCTH, METAINIMYECKUX U HEMeTall-
JMYECKUX CBOMCTB) M UX COCIMHEHHMH B COOTBETCTBUU C IMOJIOKEHUEM 3JIeMEeHTOB B [lepuo-
JUYECKON CUCTEME U CTPOCHUEM UX aTOMOB
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Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS B nporpamme Hanuune 1anHoro
KAKOro KJacca | 3J1eMeHTa COAePKAHUsI
H3yvaercsi B koaudukatope OI'I
NPOLUIBIX JIeT
3 CTpoeHue BelecTBa

3.1 Xumnueckas cBs3b. KoBaneHTHas (MOJIsipHAs M HEMOJSIPHAs) CBsI3b. DIEKTPOOTPULIATENb- 89 +
HOCTb XMMHUYECKHX 3JieMeHTOB. oHHast cBsi3b. MeTamnueckas cBs3b

3.2 Tunsl KpUCTAJUIMUECKUX pEMIETOK (aToMHasi, HMOHHAs, MeETaJNIn4decKas), 3aBHCHUMOCThb 89 1
CBOICTB BEIIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIETKU U BUA XUMUYECKOU CBSA3HU

4 BaxHeiilue npeacraBuTe/ M Heopranmyeckux Bemects. Hemerasibl u ux coennHenns. MeTasljibl M X COeMHEHUS!

4.1 Knaccudpukanus u HOMEHKIATypa HEOPraHWYECKHX COCIUHCHHI: OKCHUIOB (coyeobpa- 8 +
3YIOIIMe: OCHOBHBIE, KHCIOTHBIE, aM(POTEPHBIE) U HecoNeo0pa3yoIIre; OCHOBaHUM (IIEN0Un
U HEpAacCTBOPUMBIE OCHOBAHUS); KUCIOT (KUCIOPOJCOEpKaIINe U OECKUCIOPOAHBIE, OHO-
OCHOBHBIE I MHOTOOCHOBHBIE); COJICH (CPeTHUX U KHCITBIX)

4.2 ®u3nYeCcKue M XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIJIOB: BOJOpPOJA, XJIOpa, 8-9 +
KHCIIOpOJIa, cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3 ®u3nYecKue U XUMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JIMTHS, HATpUsA, Ka- 9 +
TS, MarHUSL ¥ KaJblMsl, aIOMUHUSA, JKelle3a. DJIEKTPOXUMHUUECKUM psll HalpsHKEeHUN Me-
TaJUIOB

4.4 DuU3NYECKUE U XMMHUUYECKHUE CBOWCTBA BOJAOPOIHBIX COEAMHEHHI HEMETAJUIOB: XJIOPOBOJO- 9 +
poja, cepoBOIOPOJIa, aMMHUAKA

4.5 duznyeckue U XMMHUYECKHUE CBOMCTBA OKCUA0B HemeTamuioB: ceprl(IV, VI), azota(Il, IV, V), 8 +
docopa(Ill, V), yrnepoga(ll, IV), kpemuusi(IV). IlonydyeHne OKCHa0B HEMETAIIIOB

4.6 Xumnueckue cBorcTBa okcunoB: MetamioB IA-IIIA rpymnn, uunka, menu(Il) u xeneza(Il, I11). 89 +
[TonyuyeHue OKCHI0OB METAJJIOB

4.7 XUMHYECKHE CBOICTBA OCHOBAHUH U aM()OTEPHBIX TUAPOKCUAOB (Ha MPUMEPE TUAPOKCUIOB 89 +
ATIOMUHMSL, JKene3a, nuHKa). [loayuenue ocHoBaHM U aM(OTEpHBIX THIPOKCHIOB

4.8 OO0me XMMUYECKHE CBOMCTBA KHCIOT: XJIOPOBOJOPOIHOM, CEPOBOJOPOAHOM, CEPHUCTOM, 8-9 +
CEepHOM, a30THOH, pochopHOI, KPeMHHEBOH, yrosibHOW. OcoOble XUMHUECKUE CBOMCTBA KOH-
LICHTPUPOBAHHOW CEPHOM M a30THOM KMCJIOT. [lomydenne Kucior

4.9 OO0mue XuMHYECKUE CBOMCTBA cpetHuX coneil. [lomydenue coneit 8-9 +

4.10 [Tomyuenue, cobupanue, pacrio3HaBaHUE BOJIOPOJIa, KUCIOPOa, aMMHUaKa, YIJIEKUCIIOTo ra3a 8-9 +

B JIaDOpaTOpUH

! 31eck n manee: 3IEMEHTEI COEPIKAHMS, OTMEYEHHBIE 3HAKOM «—», He OYIyT NPEICTaBIcHH B 3amanusx OI'D 2025 1.
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Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS B nporpamme Hanuune 1anHoro
KAKOro KJacca | 3J1eMeHTa COAePKAHUsI
H3yvaercsi B koaudukatope OI'I
NPOLUIBIX JIeT

4.11 [Tonmyuenne amMMuaka, CEpHOM M A30THOM KHCIIOT B MPOMBINUIEHHOCTH. OOme crnocoObl 89 +
IOJIyYEHUS] METAJIJIOB

4.12 ['eneTnueckas CBsA3b MEXKAY KJIacCaMU HEOPraHUYECKUX COEIMHEHUI 89 +

5 XHMHYEeCKHE peaKuuu

5.1 Knaccudukanmss XuMUYECKHX PEaKIHUi MO Pa3IMYHBIM MPH3HAKAM: 10 YHCIY U COCTaBYy 89 +
YYacTBYIOLIMX B PEAKLUH BELIECTB, MO TEIIOBOMY 3(Q(eKTy, N0 HU3MEHEHHIO CTeleHEeH
OKHCJIEHUS XUMHUYECKHUX 3JIEMEHTOB

5.2 TennoBoil >pPekT XUMUYECKOH peakluu, TEPMOXMMUYECKHE YPAaBHEHUS. DK30- U IHJIO- 8 +
TEPMHUECKHE peaku. TepMOXUMHUECKUE YPaBHEHUS

5.3 OKHCIUTENHbHO-BOCCTAHOBUTENbHBIE peakuuud. OKUCIUTENN U BoccTaHoBUTenu. [Iporecchl 89 +
OKHCJICHUS. U BOCCTAHOBJICHHs. DJIEKTPOHHBIN OajJaHC OKUCIMTEIbHO-BOCCTAaHOBUTEIBHOM
peakuuu

5.4 Teopust 37EKTPOJIUTHUECKON THUccoani. KaTHoHbl, aHUOHBIL. DJIEKTPOJIUTHI U HEAIEKTPO- 8-9 +
authbl. CuibHbIC U cliadble 31eKTpoauThl. CTeneHb TUCCOIHMALUN

5.5 Peakiiun monHoro oomMeHa. Y cloBUs MPOTEKaHUS PEAKIIMA MOHHOTO 0OMEHa, MOJTHBIC U CO- 9 +
KpalEHHbIC MOHHBIE YPABHEHUS PEaKIUI

6 XuMus M OKPYKaKOLIas cpeaa

6.1 BemecrBa 1 mMaTepuasnbl B IIOBCEIHEBHOW >KM3HH 4eJIOBEKa. be3omacHoe MCIoJIb30BaHUE 89 +
BEIIECTB M XUMHUYECKUX peakuuil B 1abopatopun U ObITy. IlepBas moMols Npu XUMHUYECKUX
0’KOTax M OTPaBICHUSIX

6.2 XUMHUECKOE 3arpsi3HEHUE OKpY’Karolled cpeipl (KUCIOTHBIE NOXKAM, 3arpsi3HEHHE MOYBBHI, 89 +
BO3JyXa U BOJOEMOB), crocoObl ero mnpeaoTBpaileHus. [lpeaenpHas nomycruMas KOHIIEH-
tpauus BemecTB (ITJK). Poiap xumuu B pemieHuu SKOJOTHYECKUX MpoOsieM. YcuieHue
NapHUKOBOTO 3 dekTa, pa3pylieHre 030HOBOTO CII0s

6.3 [Ipumenenue cepsl, a3ota, pochopa, yriaeposa, KpeMHHUS U UX COCIUHEHUI B ObITY, MeIu- 9 —
LIUHE, IPOMBILIUIEHHOCTH M CEIbCKOM X03siicTBe. [IprMeHeHre MeTauioB U CIIaBOB (CTallb,
Yyr'yH, AIOPaTIOMMHUMN, OpoH3a) B OBITY M NMPOMBIIUIEHHOCTH MX coenuHeHud. [Tonsrtue
0 KOPPO3UH METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUThI UX OT KOPPO3UHU

6.4 [IpupoaHble UCTOYHHMKH YTIEBOAOPOAOB (yroiib, MPHUPOIHBINA ra3, He(Th), MPOIYKTHl HX 9 +

nepepaboTku (OEH3MH), X POJIb B OBITY M MPOMBIIIIICHHOCTH
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Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS B nporpamme Hanuune 1anHoro
KAKOro KJacca | 3J1eMeHTa COAePKAHUsI
H3yvaercsi B koaudukatope OI'I
NPOLUIBIX JIeT
6.5 [lepBoHayanbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSIMHEHHAX yriepoaa (MeTaH, 9 -
9TaH, TWIEH, AlleTWJIEH, TaHON, IIMLEPHH, YKCyCHas kuciora). Ilonsrue o Ouomorndecku
BKHBIX BELIECTBAX: KUpaX, OEJKaX, YIIIEBOAAX — M MX POJIU B )KU3HH YEJIOBEKA
7 Pacuérbl:
7.1 1o opmyaamM XUMHUYECKUX COETMHEHUN 8 +
7.2 Macchl/MacCOBOM J10JIM pacTBOPEHHOTO BELIECTBA B PaCTBOPE 8 +
7.3 10 XUMUYECKUM YPaBHEHUSIM 89 +
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Pa3nen 3. OTpakeHne B coiepKAHUU KOHTPOJbHBIX H3MEPHTENbHBIX
MaTepuaJI0B JUYHOCTHBIX Pe3y/IbTATOB OCBOCHUA OCHOBHOM
00pa3oBaTeJIbHON MPOrpaMMbI OCHOBHOTO 0011Ier0 00pa3oBaHus

JImgHOCTHBIE ~ pe3yibTaThl  OCBOCHUS  OCHOBHOW  00pa3oBaTeNbHOI
nporpammsbl obyyaromuMmucst (Ha ocHoBe @I'OC 2021 r.) oTpakalOT rOTOBHOCTh
OOy4YarOIMXCS ~ PYKOBOACTBOBATBCS ~ CHCTEMOM  MO3MTHBHBIX  [[EHHOCTHBIX
OpPHCHTAIMH W pAaCIIUpEeHHEe OIbITa JEITEIFHOCTH Ha e€ OCHOBE W B Ipollecce
peanu3alnii OCHOBHBIX HAIPABJICHUIH BOCITUTATEILHOMN SSITETbHOCTH.

CopepkaHrue W pe3ysbTaThl BhIMONHEHUs 3aganuii OI'D cBs3aHBl B TOM
4Huciae C JOCTIDKEHHEM CIEAYIOMIUX JIMIHOCTHBIX PE3YJIbTAaTOB OCBOCHUS
OCHOBHO# 00pa3oBartesibHOM nporpamMmMel Ha ocHoBe OT'OC 2021 r.

B uactu @usuueckozo eocnumanus, GopmMuposanus Kyabmypvl 300pP06bs
U IMOYUOHANILHO20 OILA2ONOIYYUSL:

— OCO3HaHHUE [EHHOCTH KHI3HH;

— OCO3HaHHWE MOCJTCACTBUI M HEMPUATHE BPEIHBIX MPUBBIYCK (yMOTpeOiieHue
aJIKOTO0JIsl, HAPKOTUKOB, KypeHUe) U UHBIX GopMm Bpeaa i pusmueckoro
U IICHXHYIECKOTO 3[0POBbS;

— coOoeHre TpaBHiI O€30MAacCHOCTH, B TOM YHCJIE HaBBIKOB 0E30MTaCHOTO
MOBE/ICHUS B MHTCPHET-CPEIE;

— CIIOCOOHOCTH AJANTHUPOBATHCS K CTPECCOBBIM CHUTYALUSIM M MEHSOIIUMCS
COLMAIBHBIM, HH(OPMALMOHHBIM U IPHUPOTHBIM YCIOBHSM, B TOM YHCIE
OCMBICJISISI COOCTBEHHBIH OMBIT M BBICTpanBasl JaTbHEUIIINE [IEIH;

— yMEHHe NPUHUMATh ce0s U APYTUX, HE OCYKIast;

— yMEHHE OCO3HaBaTh SMOILMOHAIIBHOE COCTOSHHE CeOs U APYruX, yMEHHE
YHPaBIISATH COOCTBEHHBIM SMOIHOHABHBIM COCTOSTHIEM;

— c(hOopMHUPOBAaHHOCTh HABHIKA peQIEKCHH, INPHU3HAHWUE CBOCTO IIpaBa Ha
OLIMOKY M TaKOTO JKE IpaBa APYyroro 4eaoBeKa.

B gactu mpydosoco 6éocnumanusi:

— WHTEpeC K MPaKTUYECKOMY H3YUYCHHUIO Mpoecchuil W Tpyda pa3IuIHOro
poia, B TOM 4HCIEC HAa OCHOBE NPUMEHCHHS H3Y4acMOro HPEIMETHOTO
3HAHHS,

— OCO3HaHUE BYKHOCTH OOYUESHHS Ha MPOTSHKCHUU BCEH JKU3HH JJIS YCIICITHOM
MPOPECCUOHANBHON JEATSILHOCTH U Pa3BUTHE HEOOXOMUMBIX YMEHUH LIS
3TOrO;

— YBaXCHHUE K TPYIy U pe3yibTaTaM TPYJOBOH AESTETbHOCTH.

B wactu sxonozuueckozo socnumanus:

— OpHEHTAlUs Ha MPUMCHEHHE 3HAHUI M3 CONUAITBHBIX M €CTCCTBEHHBIX HAYK
JUISL pelieHHs 3a7ad B OOJNACTH OKPY)KAIOIICH Cpeabl, IUIAHUPOBaHHS
MIOCTYITKOB M OLEHKH WX BO3MOXKHBIX MOCIEACTBUI U OKPYKAFOIIEH
Cpensl;

— TMOBBILICHHE YPOBHS HSKOJOTHYECKOW KyJIbTYPBI, OCO3HAHHE TII00AIBHOIO
XapakTepa YKOJIOTHIECKUX MPOOIIEM U MyTeH MX PEIICHHUS;

— aKTHBHOE HETIPHATHE ACHCTBHI, IPHHOCAIINX BPE] OKpYKalomel cpene;
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— OCO3HAHHE CBOCH pONMM Kak TpaXJaHWHA U IIOTPEOHUTENs B YCIOBHUIX
B3aMOCBSI3H ITPUPOJHON, TEXHOJIOTHIECKOH U COIMATIBHON Cpe.

B vacTtu npunamus yennocmu HayuHo20 nO3HAHUL:

— OpHeHTauusi B JAEATSNPHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4YHBIX
IPE/ICTAaBICHUIT 00 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTUS UeJOBEKa,
TIPUPOIIBI X OOIIECTBA, B3aHMOCBS3SX YEJIOBEKA C IPUPOTHON U CONUATBHON
cpenowu;

— OBJIJICHUE SI3BIKOBOM M YMTATENbCKON KyJIbTYpOil Kak CpeACTBOM MO3HAHUSA
MHpa;

— OBJIQJICHAC OCHOBHBIMH HAaBBIKAMH HCCIICOBATEIBCKON JIEATEITBHOCTH,
YCTAaHOBKA HA OCMBICIICHUE OIBITA, HAOIIOJACHUH, IIOCTYIIKOB U CTPEMIICHHE
COBEPIICHCTBOBATH ITyTH JOCTIKEHHUS HHAWBUIYAIFHOTO W KOJJIEKTUBHOTO
Oaromoyans.

ITpumenurensro k ®T'OC 2010 r. MOXXHO TOBOPHUTH O CBsi3u 3amanuii OI'D
C IOCTIDKEHHEM JIMYHOCTHBIX Pe3yJIbTaTOB OCBOSHHS OCHOBHOW 0Opa3oBaTeNbHOM
IpOrpaMMBI  OCHOBHOTO OOmIET0 00pa30BaHUS, OTPaXKAIOIMX T'OTOBHOCTH
M CHOCOOHOCTh  OOy4Yaromuxcst K CaMOPa3BUTHIO W JIMYHOCTHOMY
CaMoOIpeaeTIeHUI0, Cc)OPMUPOBAHHOCTh HX  MOTHBAMM K  OOYyYeHHIO
U LIEJICHANPABICHHOW T03HABATEIILHONW  JEATENFHOCTH, CHUCTEMBl 3HAYHMBIX
COIMANBHBIX U MEXJIMYHOCTHBIX OTHOIICHHUH, IEHHOCTHO-CMBICJIOBEIX YCTaHOBOK,
OTpPaXKAIOLMX JIMYHOCTHBIE M TPaXIAHCKHE MO3ULUM B JAEATEIbHOCTH,
COLMaNbHblE KOMIIETCHIIMH, IPABOCO3HAHHME, CHOCOOHOCTb CTaBUTh LEIH
U CTPOUTH KM3HEHHBIC IUIAHBL, CIIOCOOHOCTP K OCO3HAHHIO POCCHHCKON
UJICHTUYHOCTH B TIOJIUKYJIETYPHOM COIIIyME, B TOM YHCIIC

«2) popmHpoBaHHE OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH
U CIIOCOOHOCTH O0YYAIOIIMXCS K CAMOPa3BUTHIO U CaMOOOpa30BaHHIO HA OCHOBE
MOTHBAIlM K OOYYCHMIO ¥ TO3HAHWIO, OCO3HAHHOMY BBIOOPY ¥ IIOCTPOCHHIO
JaJbHEHIIeH MHANBHIYaIbHOW TPAaeKTOPUH 00pa3oBaHHs Ha 0a3e OPHEHTHUPOBKU
B Mupe npodeccuii 1 MpodheCCHOHAIBHBIX MPEANOYTCHUM, ¢ YYETOM YyCTOHUMBBIX
MO3HABATEIBHBIX MHTEPECOB, a TAKXKE Ha OCHOBE ()OPMHUPOBAHUS YBAKHUTEIHHOTO
OTHOILICHUS K TPYAY, PA3BUTHS OIBITA YYACTHSA B COI[HMANBHO 3HAUNMOM TPYAE;

3) dopMupoBaHHEe  LIETOCTHOIO  MHPOBO33PEHHs,  COOTBETCTBYIOLIETO
COBPEMEHHOMY ypPOBHIO pa3BUTHUSI HAyKH © OOLIECTBEHHOW IPAaKTUKH,
YUYHUTHIBAIOIIETO COLMMATBHOE, KyIbTypHOE, S3BIKOBOE, JTyXOBHOE MHOTOOOpasme
COBPEMEHHOr0o Mupa; <...>

8) popmupoBaHKE IIEHHOCTH 3I0POBOTO M 0€3011aCHOTr0 00pa3a KU3HH <...>;

9) opmupoBaHEE OCHOB SKOIOTHYECKOH KYJIBTYPBI, COOTBETCTBYIOIICH
COBPEMEHHOMY YPOBHIO  3KOJIOTHYECKOTO  MBINUICHUS, pPa3BUTHE  OIBITA
9KOJIOTHYECKH OPHUCHTHPOBAHHOW pPE(IICKCHBHO-OICHOYHON W IMPaKTHYSCKOU
JESITENbHOCTH B )KU3HEHHBIX CUTYAIHIX).
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