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YHUBEPCAJIbHBIA KOJJUDUKATOP
pacnpeneséHHbIX M0 KJIAccaM MPoBepsieMbIX TPeOOBaHUI
K pe3yJibTaTaM 0CBOCHHSI OCHOBHOW 00pa30BaTe/IbHOM MPOrpaMMbl
cpeaHero o01ero 00pa3oBaHUA U 3JIEMEHTOB COJIePKAHM S
1o xumuu (0a30BbIi YPOBEHb)

JJIS1 MCIIOJIb30BaHNs B (eepajibHBIX M PErMOHAJBHBIX MPOILeaypax
OlleHKM Ka4yecTBa 00pa3oBaHus

IIOATOTOBJICH (beI[epaJ]BHBIM rocyaapCTBCHHBIM 6IOI[}KGTHI>IM

. HAay4YHBIM YUYPEXKICHUEM 5
«OEJEPAJIBHBIN UHCTUTYT IIEJAT'OT'MTYECKUX U3MEPEHUN»



YHuBepcajabHbIH KOAUPHUKATOP

pacnpeneJéHHbIX M0 KJaccaM NMPoBepsieMbIX TPeOOBaHUM K pe3yJibTaTam
OCBOCHHUSI OCHOBHOMI 00pa30BaTe/IbHOI MPOrPaMMBbl CpeiHero o01ero
o0pa3oBaHMs U 3JIEMEeHTOB coaepxanus no XUMHNHU

(0a30BbIil yPOBEHD)

Komudukarop  cocraBnen  Ha  ocHOBe  (elepajbHOTO  TOCYIapCTBEHHOTO
00pa3oBaTeNIbHOrO CTaHJAapTa cpenHero obmiero obOpasoBanus (manee — PIOC) (mpukas
MunucrtepctBa npocsenienusi Poccuiickoit @enepannu ot 12.08.2022 Ne 732 «O BHeceHUH
M3MEHEHHUN B (eiepalibHbIM rocyJapCTBEHHbIH 00pa30BaTeNbHbIM CTAaHIAPT CPEJHEro OOIIero
00pa3zoBaHus, YTBEPKIAEHHBIM TpUKazoM MuHHCTEpCTBa 00pa3oBaHUs W Hayku Poccuiickoi
@eneparn ot 17.05.2012 Ne 413») u denepanbHOii 00pazoBaTENBFHON MPOTPaMMBI CPETHETO
obmero oOpa3oBanus (mpukaz MuHucTtepcTBa mpocBemeHus Poccuiickoit denepanuu ot
18.05.2023 Ne 371 «O0 yrBepxkaeHuH QenepaqbHON 00pa30BaTENbHON MpPOrpamMMbl CPEIHEro
o01ero o0pazoBaHusm (C UBMCHEHHSIMH)).

Komudukarop cocTouT U3 AByX pa3aenos:

— pazgen 1.

«epeueHb pachpenel€HHbIX [0 KilaccaM MpOBEPSEeMbIX TpeOoBaHUI

K pe3ylbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTeIbHON MPOrpaMMBbl CPEJHEro OOIIEero
oOpa3oBaHus M0 XUMUU (0a30BbIN YPOBEHB)»;

— pazgen 2.

«ME€PECUYCHDb pacnpezlenéHHHx o KjaaccaM TIIPOBEPACMEBIX JOJIECMCHTOB

coJiep’KaHus MO0 XUMUH (0a30BbI YPOBEHB)».

Pasznea 1. Ilepeyens pacnpeneéHHbIX MO KJIaccaM MpPoBepsieMbIX TPeOOBaHUI
K pe3yJibTaTaM 0CBOEHHMSI OCHOBHOM 00pa30BaTe/ibHOI NMPOrpaMMbl CpeHEro o01ero

oOpa3oBaHus 1Mo xumMuu (0a30BblIii YypOBEHb)

B Tabmuue 1 npuBenén cocrabneHHbli Ha ocHOBE 1. 8§ GI'OC mepedeHb MPOBEPSIEMBIX
TpeOOBaHUNH K METanpeAMETHbIM pe3yidbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTenbHOM
MIPOrpPaMMBbI CPEHETo 001ero oOpa3oBaHusl.

Tabnuya 1
Kon IIpoBepsiemble TPeOOBAHUS K MeTaNpeMeTHBIM Pe3yJbTaTaM 0CBOEHHUS
NMPOBEPAEMOro | OCHOBHOM 00pa3oBaTe/IbHOI MPOrpaMMbl CpeHero 001ero 00pa3oBaHus
TpeOOBaAHUSA
1 IMo3HaBaTeabHbIE YY ]|
1.1 bazoevie nocuueckue oeiicmeus
1.11 YcTaHaBnuBaTh CYIIECTBEHHBIH MPHU3HAK WM OCHOBAHUSA JUISl CpPaBHEHMS,
KjaccuuKanuu 1 0000IIeHUS
1.1.2 BrIsSIBIISITE 3aKOHOMEPHOCTH U MPOTHUBOPEYHSI B pACCMATPUBAEMBIX SIBICHUSIX
1.1.3 CamocrosTenbHO (OPMYIUPOBATh M aKTyaIU3UpOBaTh MpoOiIeMy, paccMmar-
pHUBaTh €€ BCECTOPOHHE;
OTIPEIeNATh e AEATEIbHOCTH, 3a/aBaTh MapaMeTpbl U KPUTEPUU UX JO-
CTH)KEHHUS
1.14 BHOCUTH KOPPEKTUBBI B JIEATEIBHOCTh, OIICHHBATh COOTBETCTBUE PE3YNbTa-
TOB I[€JISIM, OLICHUBATh PUCKH MOCJIEICTBUN AeITEIbHOCTH
1.15 Pa3BuBatTh KpeaTMBHOE MBIIIUICHUE IPU PEIICHUH KU3HEHHBIX MTPoOiieM
1.2 ba3zoevie uccnedosamenvckue deiicmeus
1.21 Brnagers HaBbIkaM# y4eOHO-HCCIEA0BATEIBCKOW M MPOEKTHON JESTEIILHOCTH,

HaBbIKaMU pa3pCHICHUS Hp06J'ICM




Kon
NPoBePSIEMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHNS K MeTANPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl CpeHero o0mero 06pa3oBaHus

1.2.2

OBnazneHue BUAAMM JESTEIBHOCTH IO IOJYYEHHIO HOBOIO 3HAHUS, €ro
UHTEPIpETaINY, MPeoOpPa30BaHNI0 M NMPUMEHEHUIO B PAa3IMYHBIX YYEOHBIX
CUTYalUsIX, B TOM YMCIIE [IPH CO3JaHUH YY€OHBIX M COLMAJIbHBIX TPOEKTOB

1.2.3

CDOpMI/IpOBaHI/Ie HAay4YHOT'O TUIIa MBIIJICHHWA, BJIAACHHC HaquOﬁ TCPMHHO-
JIOFI/ICIZ, KJIFOYCBBIMU IIOHATUAMU U METOJaMU

1.2.4

BbIABIATE NPUYMHHO-CIEACTBEHHBIE CBSA3M M AKTyaJu3UpOBaTh 3ajady,
BBIJIBUT'aTh TUIIOTE3Y €€ PEIICHUs, HAXOJAUTh apryMEHThI Ul JOKA3aTeIbCTBA
CBOHUX YTBEPXKACHMH, 3a1aBaTh [TapaMeTPbl U KPUTEPUU PELLICHUS

1.2.5

AHanu3upoBaTh MOJYYEHHBIE B XOJI€ PEIICHUS 3a/a4yd PE3yJbTaThl, KPUTHU-
YECKHM OIIEHMBAaTh UX JIOCTOBEPHOCTH, MMPOTHO3UPOBATH M3MEHEHHE B HOBBIX
YCIIOBHSIX

1.2.6

YMeTh MEepeHOCUTh 3HAHHUS B TO3HABATEIBHYIO W MPAKTUUYECKYI0 O0IacTH
KUBHEACATCIIbHOCTH,

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTeil;
OCYILIECTBIISITh 1I€JICHANPABICHHBIN MOWCK IEpeHoca CpPEeACTB U CIOCOO0B
JENCTBUS B IPO()ECCHOHATBHYIO CPENy

1.2.7

CriocoOHOCTh ¥ TOTOBHOCTh K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PELIEHUs
MMPAaKTUYCCKUX 3aaa4, MPUMCHCHUIO PA3JIMYHBIX METOJO0B IIO3HAHMA,

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIE 3a/laud B 0Opa30BaTeIbHOU jes-
TEJIBHOCTU M KMU3HEHHBIX CUTYalUsX;

CTaBUTb IPOOJIEMBI U 33JjauHl, JONYCKAIOLUE aJIbTEPHATUBHBIE PEIICHNUS;
BBIIBUT'aTh HOBBIE UJIEH, IIPEAJIaraTh OPUrMHAIIBHbIE TOAXOIbI M PEIIECHUS;
pa3pabarbiBaTh IUIaH peLICHHs] NPOOJeMbl ¢ Y4ETOM aHaaM3a HUMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPHUAIbHBIX PECYPCOB

1.3

Paboma c ungpopmayuei

13.1

Brnagerp HaBbIKaMu mosydeHus HHGOPMALMU U3 UCTOUYHUKOB Pa3HbBIX THUIIOB,
CaMOCTOSITENIBHO OCYIIECTBIISTh MOUCK, aHAIM3, CUCTEMATH3alUI0 U UHTEp-
npeTanro nHGopMaluy pa3IMyHbIX BUIOB U (JOPM Ipe/ICTaBICHHUS

1.3.2

CoznaBaTh TEKCThl B pa3iHuHBIX (popMarax ¢ yd4yéToM Ha3HaueHus uHbop-
MalMd M LEJeBOM ayauTOpUH, BBIOMpAs ONTUMAaIbHYIO (opMmy mpen-
CTaBJICHUS U BU3YaJIU3AINH

1.3.3

OI_IeHI/IBaTB JOCTOBCPHOCTDb, JICTUTHUMHOCTDL I/IH(i)OpMaI_[I/II/I, e€ COOTBETCTBUEC
IIPpaBOBbIM U MOPAJIbHO-3THUYCCKUM HOPMaM

1.3.4

Hcnonw3oBatk cpencTBa HHPOPMAITMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJIO-
Ui B PEIICHUM KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OpPraHU3alMOHHBIX
3a/1a4 ¢ COOJIIOJICHUEM TPEeOOBAHHMM JPrOHOMHMKHM, TEXHHKH O€30IaCHOCTH,
TUTHEHBI, pecypcocOepexeH s, MPaBOBbIX U ITUYECKUX HOPM, HOpM HH(DOP-
MAaIlMOHHOM 0€3011aCHOCTH

1.3.5

Bnagers nHaBbIKAMU paciio3dHaBaHUuA U 3alIWUThI I/IH(I)OpMaI_[I/II/I, I/IHCI)OpMa-
LIMOHHOM 0€30IMaCHOCTH JIMYHOCTH

Kommynukarususblie YY /I

2.1

Obwenue

211

OCYH_[CCTBJ'IHTL KOMMYHHUKaAllUU BO BCCX C(I)Can KH3HU,
BJIAJICTb pa3JIMUHBIMU cnocobamu 06H_ICHI/I$I Y B3aUMOJICHCTBUSA

212

PaSBépHYTO " JIOTUYHO H3JIaraTb CBOKO TOUYKY 3pCHUA C HCIOJIb30BAHUCM
SA3BIKOBBIX CPCIACTB

2.1.3

ApPryMEHTHpPOBAHHO BECTU AUAJIOT

PeryasTusubie YY /I




Kon IIpoBepsiemble TPeOOBaHMS K MeTANPEIMETHBIM Pe3yIbTaTaM O0CBOECHHS
NMPOBEPSIEMOr0 | OCHOBHOI 00pPa30BaTe/ILHOI MPOrPaMMBbI CPeIHET0 00IIEro 00pa3oBaHus
TpeOOBaHNS

3.1 Camoopzanuzayusn

3.1.1 CaMOCTOATENTFHO OCYIIECTBISATh TMO3HABATEIBHYIO NEATEIbHOCTD, BBISBISITH
npoOneMbl, CTaBUTh W (OPMYIMPOBATH COOCTBEHHBIE 3a7a4u B 00pa3o-
BaTEJIbHOMN JCSITETLHOCTH U )KU3HCHHBIX CUTYAIUsX;
JTABATh OLICHKY HOBBIM CUTYAIHsIM

3.1.2 CaMOCTOSATENFHO COCTABJIATH IUIAH PELICHUS MPOOJIEeMbI ¢ y4E€TOM HMEIO-
HIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MIPEANIOYTECHUH;
JIeNIaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHuE;
OIICHUBATH MMPUOOPETEHHBIN OTIBIT;
CrocoOCTBOBAaTh (OPMUPOBAHUIO M TPOSIBICHUIO UIMPOKON 3pynuluu
B pa3HBIX 00JACTIX 3HAHUU

3.2 Camoxonmpono

3.2.1 JlaBaTh OIICHKY HOBBIM CHTYAIlHSIM, BHOCHTH KOPPEKTHUBBHI B JICATEIHHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIbTATOB IEISIM

3.2.2 BrnaneTs HaBbIKaMHM TMO3HABATEIBHOW peIEKCHH KaK OCO3HAHMS COBEp-
IIAaeMBIX JICHCTBUU W MBICIUTEIBHBIX MPOIECCOB, UX PE3yIbTaTOB U OCHO-
BaHUM;
WCII0JIb30BaTh MPUEMBI peiekCHU JIIS OIICHKH CHUTYAIlid, BEIOOpa BEPHOTO
pelIeHus;
YMETb OILICHMBAaThb PUCKM M CBOEBPEMEHHO MPUHMMATh PEHICHHs MO UX
CHIDKEHHIO

3.3 Imoyuonanvrvlii unme1eKm, Npeanoaralomuil chopMUpPOBAHHOCTD:

CaMOpEryJIMpPOBaHUs, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE INOBEJIEHUE, CIOCOOHOCTh aJanTUPOBATHCS K AMO-
[IUOHAJILHBIM U3MEHEHHUSAM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;
BHYTPEHHEH MOTHBALIUM, BKIIOYAIOIICH CTpeMJIEHHE K JOCTHKEHHUIO IeNU
U yCIexXy, ONTUMHU3M, HHHULHUATUBHOCTb, YMEHHUE JEHCTBOBaTb, UCXOAS U3
CBOUX BO3MOYKHOCTEI

B Tabnumax 2—3 npuBeIeHbI COCTABJICHHBIC HA OCHOBE (ejiepalibHON 00pa3oBaTeIbHOM
IIPOrpaMMBI CPEIHEro 00IIero 0Opa3oBaHMs M0 XMMHH MEPEYHH PACHPEICIIEHHBIX M0 KilaccaM
MPOBEPSIEMBIX TMPEIAMETHBIX PE3YJIbTATOB OCBOCHHS OCHOBHOW 0Opa30BaTENLHON MPOrpaMMbl
cpenHero oOmiero oopazoBaHus.

PacnipenenéHubie 1O Ki1accaM IpOBEpSEMbIC TPEAMETHBIE PE3YIbTaThl COOTHECEHBI
¢ TpeOOBaHUSIMH K METalpeIMETHBIM pe3ylbTaTtaM (Tabnuia 1) u npeAMeTHBIM pe3yibTaTaM IO
xumun u3 1. 9.13 ®I'OC.




10 kaace

Tabnuya 2

Kox npose-
psaeMoro
pe3yabTara

IIpoBepsiemble npeAMeTHbIE Pe3yJabTaThl
OCBOCHHS OCHOBHON 00pa3oBaTe/IbHOM
NporpamMmbl cpeaHero o0uero oopa3oBaHus

Meranpen-
MeTHBIH
pe3yJbTaTt

Koa npeamer-
HOro0 TpedoBa-
HMSA M0 KOAHU-

¢puxaropy
I'A

TCOPeTH'leCKI/Ie OCHOBBI opra}mqeckoﬁ XHUMHH

1.1

ChopMUpOBaHHOCTh MPEICTABICHUNA O XUMHUYEC-
KOW COCTaBJIAIOIIECH €CTECTBEHHOHAYYHOM KapTH-
Hbl MHpa, pPOJIU XUMHH B IMO3HAHHUU SIBIICHUM
pUPOAbI, B (POPMUPOBAHUM MBIIIJICHUS U KYJIb-
Typbl JUYHOCTH, €€ (QYHKIMOHAIBHOM TIpaMoT-
HOCTH, HGO6XOI[I/IMOI>1 AL pCHICHUS MPAKTHUYCC-
KUX 33Jad U DKOJIOTMYECKH OOOCHOBAaHHOIO
OTHOILIEHHsI K CBOEMY 3J0pPOBBIO U IPHUPOJHOMU
cpene

MII 1.2.6

INA 11

1.2

Brnagenne cucteMol —XMMHYECKMX  3HAHHIM,
KOTOpasi BKJIIOYAET: OCHOBOTIOJIATAIOIINE TTOHSATHS
(MoJiekyna, BaJE€HTHOCTh, JJIEKTPOOTPHIIATEIb-
HOCTb, CTEINEHb OKHUCJICHHS, XUMHYECKasi CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIA 00BEM, yriie-
POJHBIN cKeneT, GyHKIHOHANIbHAS TPyIMIa, paau-
KaJl, U30Mepus, U30Mepbl, TOMOJIOTMYECKUN P,
TOMOJIOTH, YTJI€BOJAOPOJbI, KUCIOPOJA- U a30TCO-
JiepKalliue coeMHEHUs, OMOJOTHYEeCKU aKTUBHbBIE
BelecTBa (yriaeBOJbI, KUPBI, OCJIKH), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKY-
JISIPHBIC COCTMHEHHSI); TCOPUU M 3aKOHBI (TeopHs
XMUMHYECKOTO CTPOEHUS OPraHUYECKUX BEIECTB
A.M. bytnepoBa), 3aKOHOMEPHOCTH, CHMBOJIH-
YeCKUl A3bIK XUMUH, (PaKTOJIOTHUECKUE CBEICHUS
O CBOMCTBAax, COCTaBe, MMOJIY4YEHUU U OE30MacHOM
UCIOJIb30BAHUU  BAXHEHUIIUX HEOPraHMYEeCKHUX
Y OPraHUYECKUX BEIIECTB B OBITY M IMpaKTHYeC-
KOH JeSTeIbHOCTH YeJIOBeKa

MII 1.2.3

A 1.1, 1.2,
2.2

1.3

ChopmMupoBaHHOCTh YMEHUN BBISBISATH Xapak-
TEpHbIE MPU3HAKH TOHATUN, YCTaHABIUBATh MX
B3aMMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIHE
MOHSATUS MPU ONMUCAHUM COCTaBa, CTPOCHUS U Mpe-
BpalI€HUI OPraHUYECKUX COECTMHEHUN

MIT 1.2.3

IMA 2.1,2.2

1.4

C(OPMHUPOBAHHOCTh ~ YMEHHUH  HCIIOJIb30BaTh
XUMUYECKYI0 CHMBOJIUKY JUISI  COCTaBJIEHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOH,
COKpaIl€HHON) (GOpMYJT OpraHUYECKHX BEIIECTB U
YpaBHEHUH XMMHMYECKHX PEaKLUH, U3rOTaBINBATh
MOJENIM MOJIEKYJ OpPraHMYECKHUX BEIECTB IS
WLTIOCTPAIH nux XHUMHUYECKOTO u
IIPOCTPAHCTBEHHOT'O CTPOECHMSI

MIT 1.2.3

INA 11

1.5

ChopMUpOBaHHOCTH ~ yYMEHHMH  ycTaHaBIMBATh
MIPUHA/JIEKHOCTh M3YYEHHBIX OpPraHUYECKHUX Be-
IIECTB [0 MX COCTaBy M CTPOEHHUIO K OIpene-

MIT 1.1.1

INA 4.2,4.3




JAEHHOMY KJIacCy/TpyIine coenuHeHui (yrieBomo-
POJIbl, KUCIOPOJ U a30TCOAEPKALLUE COCTUHEHMS,
BBICOKOMOJICKYJIAPHBIC COCI[I/IHCHI/ISI), JaBaThb UM

Ha3BaHUS II0 CUCTEMATUYECKOU HOMCHKIJIaTyp¢C
(IUPAC)

1.5

ChopMuUpoBaHHOCTE YMEHHS OIPEACTATH BHUIBI MIIT 1.2.3 I'A 3.2
XMMHMUYECKOM CBSA3M B OPraHUYECKUX COEAMHEHUAX
(olMHapHbIE U KPaTHBIE)

1.6

ChopMupoBaHHOCTE YMEHHS TPHUMEHSTH. IOJIO- MIIT 1.2.3 I'A 3.2
JKEHUS TEOPUHU CTPOCHHSI OPraHUYECKUX BEIECTB
A.M. bytnepoBa st OOBSICHEHUSI 3aBUCHUMOCTHU
CBOWCTB BEIIECTB OT WX COCTaBa M CTPOCHUS;
3aKOH COXpaHEHUsI MacChl BEIIECTB

yl"J'leBOJIOPOJILI. Kncnopouconepmamue U a3oTcoacprkamue OpraHunv4eCcKue Co-
CAUHCHUS. BLICOKOMOJIeKyJ'lﬂprIe COCIMHCHU A

2.1

ChopmMupoBaHHOCTh YMEHUN NPUBOAUTH TPUBHU- MIT 1.2.3 I'MA3.1,3.2
aJIbHBIC HA3BaHUS OT/EIBHBIX OPraHUYECKUX Be-
miecTB (ITUJICH, TPOTIHIICH, alleTHIICH, STHJICHTIIH-
KOJIb, TJIMIIEPHH, (eHoJI, PopMabaeru/, areTaib-
JeTU/I, MypaBbUHAs KHCJIOTAa, YKCYCHAas KUCIIOTA,
OJIEMHOBAsI KUCJIOTA, CTEAPUHOBASI KUCIIOTA, TITIO-
K03a, GpyKTO3a, KpaxMall, IeJUIF0JI03a, TJIUIIHH )

2.2

ChopMHUpOBaHHOCT, YMEHHH XapaKTepHU30BaTh MII 1.2.4 I'hA 8.1
COCTaB, CTpOCHHE, (HU3UYCCKHE M XUMHUYCCKHE
CBOWCTBA TUITUYHBIX MPEACTABUTENICH Pa3TUIHBIX
KJIaCCOB OPTraHMYECKUX BEIIECTB (MeTaH, JTaH,
STUJICH, TIPOIIHMJICH, aleTuiieH, OyraaueH-1,3, me-
tunOyraaueH-1,3, O€H30J, METaHOJ, 3TaHOI,
STUJICHTJIMKOJb, TIUIEPUH, (EHOJI, aleTanbje-
TUJ, MypaBbUHAS U YKCYCHasl KMCIIOTHI, TJIFOKO3a,
KpaxmaJl, IeJUTF0JI03a, aMUHOYKCYCHAsI KMCJIOTA)

2.3

ChopMHUpPOBAHHOCTh, YMEHHUS WLIIOCTPUPOBATH MII 1.2.6 I'MA 8.2, 13
TEHETUYECKYIO CBSI3b MEXIY TUIUYHBIMHU Tpe-
CTaBUTEJIIMH PA3JIIMYHBIX KJIACCOB OPraHMYECKHUX
BEIIECTB YPaBHEHUSIMH COOTBETCTBYIOIIUX XUMHU-
YECKUX PEaKIHil ¢ HUCHOJIb30BAHHEM CTPYKTYp-
HBIX GOpMyTT

2.4

ChopMupoBaHHOCTh YMEHHS XapaKTepU30BaATh MII 1.2.6 I'MA 1.4
UCTOYHUKU YTJIEBOJOPOTHOTO ChIpbsl (HE(TH,
IPUPOJIHBIN Tra3, yroyib), CHOCOOBI WX TMepepa-
OOTKM M TPAKTHYECKOe MPUMEHEHHE MPOJIYKTOB
nepepabdoTKu

XuMuA ¥ KU3Hb. PacuéTnl

3.1

ChopmupoBaHHOCTh YMEHUU BIaJETh CUCTEMOM MII 1.2.3 I'MA 11
3HaHMI 00 OCHOBHBIX METOJaX HAYYHOTO TO3Ha-
HUSI, MCHOJIb3YEMBIX B XUMHUHU MpPU HU3YyYECHUU
BEIIECTB U XMMHUYECKUX SIBIICHUH (HaOIIo/AeHue,
U3MEPEHHUE, HKCIIEPUMEHT, MOJICIUPOBAHKE), HC-
M0JIb30BAaTh CUCTEMHBIE XUMUYECKUE 3HAHUS IS
MPUHATUSL PELIEHUNM B KOHKPETHBIX >KHU3HEHHBIX
CUTYyallMsIX, CBSI3aHHBIX C BEHIECTBAMU U HX
MIPUMEHEHHEM




3.2

ChopmupoBaHHOCTH YMEHUN COOIIOATH TIPAaBUIIa
MOJIb30BaHMSI XUMHUYECKOW Mocyaod u mnabopa-
TOPHBIM 000pYyIOBaHKEM, a TAK)Ke MpaBmia o0pa-
IICHUS C BEIIECTBAMU B COOTBETCTBHH C UHCTPYK-
IIUSIMU TIO BBITTOJIHEHUIO JTAOOPATOPHBIX XHMHYIEC-
KHX OIBITOB

MIT 3.1.1

I'MA 13

3.3

ChopMUpOBaHHOCTh YMEHUH TUIAHUPOBATH U BBI-
TOJTHATh XUMHUYECKUH SKCIEpUMEHT (IIpeBpalie-
HUSl OPraHWYECKHX BEUIECTB IPH HarpeBaHMUHU,
NOJly4eHUE OJTWIICHA W H3YYeHHE €ro CBOWCTB,
Ka4eCTBEHHBIE PEAKIIUU OPraHUYeCKUX BEUIECTB,
JeHaTypanus OCEIKOB MPH HArpeBaHWH, IIBETHBIC
peakiuu OEeNKOB) B COOTBETCTBUU C MpPaBUIAMHU
TEXHUKH OE30MaCHOCTH NPH OOpaImieHnu ¢ Belle-
CTBaMU U J1abOpaTOPHBIM 000PY/IOBaHUEM; MPE-
CTaBIISITh PE3YIHTATHI XUMUYECKOTO IKCIIEPHMEH-
Ta B (QOopMe 3amiCH ypaBHEHHWH COOTBETCTBYIO-
IIMX peaknuii W (OpMYyIHpPOBaTh BHIBOABI Ha
OCHOBE ITHX Pe3yJIbTaTOB

MII 1.2.5,
1.2.6

I'MA 13

3.4

CdpopMHUpOBaHHOCTH YMEHHUH MPOBOJUTH BBIUKC-
JEHUSA 10 XUMHUYCCKUM YpPaBHCHUAM (MaCCBI,
00BbEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA WIU
MPOYKTa PEAKIMH M0 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO W3 MCXOJHBIX BEIIECTB WA
MPOAYKTOB PEAKIIHH )

MII 1.2.7

'MA 10.1-10.5

3.5

CdopMHpPOBaHHOCTh YMEHUN KPUTUUYECKU aHAIIU-
3UpOBaTh XMMHUYECKYI0 HH(pOpMaluio, mnoiydae-
MYIO U3 Pa3HBIX UCTOYHHUKOB (CpeJCcTBa MacCOBOM
urdopmaruu, IHTepHET U Ipyrue)

MII 1.3.3

I'MA 14

3.6

ChopmupoBaHHOCT YMEHUN COOIIOIATH MTPaBUIIa
9KOJIOTHYECKH  IIeJIeCO00pa3HOTO  MMOBEACHUS
B OBITY U TPYJOBOM JEATEILHOCTH B IIEJIAX COXpa-
HEHUS CBOETO 3/I0POBBS M OKPY)KAIOIIEH IPUPOI-
HOU cpenbl, 0CO3HABaTh OMACHOCTb BO3JIECHCTBUS
HAa KMBBIC OPraHU3MBbI OMIPENIETEHHBIX OpraHnyec-
KHUX BELIECTB, MOHMMasi cMmbica mokazatens [TJK
(mpenenbHO OMYCTUMOW KOHIIEHTpAIUH), MOsC-
HSTH Ha MPUMEPAX CIIOCOObI YMEHBIICHUS U TIPE.I-
OTBpAIIEHHUS UX BPEIHOTO BO3ACHCTBHS Ha Opra-
HU3M YeJI0OBEKa

MII3.2.2,3.3

I'MA 15

11 kaace

Tabnuya 3

Konx npose-
psieMoro
pe3yJabTara

IIpoBepsiemble mpeAMETHBIE Pe3yabTAThI
OCBOCHHS OCHOBHOW 00pa3oBaTe/IbHOM
NPOrpamMmbl cpeaHero o0uero oo6pa3oBaHus

Meranpen-
MeETHBIH
pe3yJbTart

Konx npeamer-
HOro TpedoBa-
HHSA 10 KOJAHU-

¢puxaropy
I'mA

Teopernyeckue 0CHOBbI XMMHUH

1.1

Bnagenue cuctemMoil XMMHYECKMX 3HAHHMM, KOTO-
pasi BKJIFOYAET: OCHOBOIOJIATAIOIINE TOHATHS (XU-
MUYECKHUI DIIEMEHT, aTOM, JJIEKTPOHHAss 000JI0UKa

MIT1.2.3

I'MA 1.1,1.2.




atoma, S-, p-, 0-3JIEKTpOHHBIC OPOUTAIM ATOMOB,
HWOH, MOJIEKYJa, BaJIEHTHOCTb, 3JEKTPOOTPULA-
TEJIbHOCTh, CTENEHb OKUCICHMS, XUMHYECKast
CBSI3b, MOJIb, MOJIIPHAsI Macca, MOJISIPHBIA 00bEM,
KpUCTAINIMYECKAsT PEHIETKA, THUIIBI XUMUYECKUX
peakuui (OKHCIIUTETHHO-BOCCTAHOBUTEIILHEIE,
9K30- M IHJAOTEPMUYECKUE, PEAKIIUHM MOHHOTO 00-
MEHA), PacTBOpP, IEKTPOJIUTHI, HEIIEKTPOJIUTHI,
3JIEKTPOJINTUYECKAsT JAUCCOLMALMS, OKHUCIUTEID,
BOCCTaHOBUTEJIb, CKOPOCTh XUMUUYECKON PEaKIH,
XUMHYECKOE PAaBHOBECHE); TEOPUU U 3aKOHBI (T€O-
pusl DIEKTPOIUTHUECKON JMCCOIMAIINHN, TIEPUOIN-
yeckuil 3akoH [[.M. MenpeneeBa, 3akOH cOXpaHe-
HUS MAacChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHIA
SI3BIK XUMUH, (aKTOJIOTUYECKUE CBEJACHUS O CBOM-
CTBax, COCTaBe, MOJIYUCHNUHU U O€3011aCHOM HCIIOJb-
30BaHMM BAXKHEUITUX HEOPraHUYECKUX BEIIECTB
B OBITY ¥ TPAKTUYECKON JIEATEIILHOCTH YEJIOBEKA

1.2

ChopMupoBaHHOCTh YMEHUN BBISBIATH Xapak-
TEPHbIE NPHU3HAKKM M B3aUMOCBS3b HW3YYEHHBIX
MOHITUHM, MPUMEHATH COOTBETCTBYIOIIUE TTOHATHS
IIpU ONMCAHWUU CTPOCHMS U CBOMCTB HEOPraHM-
YECKHUX BEIIECTB M MX NPEBPALLICHUN; BBISBIATH
B3aMMOCBSI3b XMMHUYECKHX 3HAHUWA C MOHATUSAMHU
U MPEACTABICHUSIMU JIPYTUX €CTECTBEHHOHAYY-
HBIX NIPEMETOB

MIT11.1

'NA 21,22

1.3

Brnanenne OCHOBHBIMH METOJaMH HAYYHOTO IIO-
3HAHUS BEIIECTB M XUMHUUYECKHX SBJICHHUH (HaOII0-
JICHUE, W3MEpEHHe, OJKCIIEPHUMEHT, MOJICIHPO-
BaHHE)

MII1.2.3

I'MA 11

1.4

ChopMUPOBaHHOCTh YMECHUH ONPENENATh BaJICHT-
HOCTh W CTENEHb OKHCICHHS XHUMHUYECKHX OJie-
MEHTOB B COCAMHEHUSX Pa3jIMYHOIO COCTaBa, BUJ
XUMUYECKOH  CBSI3M  (KOBQJICHTHAs, HOHHAs,
METaJUINYeCcKasi, BOJOPOJHAs) B COCAWHEHHUSIX,
THUI KPUCTAJUTNYCCKON PEIIETKH KOHKPETHOTO Be-
mecTBa (aToMHas, MOJICKYJISIpHAs, MOHHAs, Me-
TaJUTHYeCcKas)

MIT1.1.1

I'NA 1.4

1.5

ChopmupoBaHHOCTh YMEHUU OMpEAENsATh Xapak-
TEp Cpeabl B BOJHBIX pacTBOPax HEOPraHUUYECKUX
COEIMHEHUN

MIT 1.1.2

I'MA 12

1.6

CchopMupoBaHHOCTh YMEHHUsS KJIacCU(UIIMPOBATH
XMMUYECKHUE PEAKLUU MO pa3IMyHbIM MpU3HAKaM
(4ucity U cocTaBy pearpyroux BeIecTB, TenIo-
BOMY 3(]deKTy peakuuu, U3MEHEHUIO CTeleHel
OKHUCIICHHsI DJIEMEHTOB, OOpaTMMOCTU pEaKIHH,
YYaCTHIO KaTaJln3aTopa)

MIT1.1.1

I'NA 4.3

1.7

ChopmupoBaHHOCTH YMEHUI COCTaBIISITh ypaBHE-
HUS PEaKIUil pa3TUYHBIX TUIIOB, MTOJIHBIE U COKpa-
HIEHHBIE ypaBHEHUS PEAKIHi HOHHOTO OOMEHa,
YUUTBIBAsl YCIIOBUS, TPU KOTOPBIX OTH pPEaKIUu
UIYT 10 KOHIIA

MIT 1.1.2

TMA 7.2




1.8

ChopMUpOBaHHOCTH YMEHHUH TNPOBOAMTH pEaK-
LMK, TOIATBEPKAAIOIINE KAYECTBEHHBIM COCTaB
Pa3JIMYHBIX HEOPraHUYECKUX BEIECTB, PACIIO3HA-
BaTh OMNBITHBIM IIyTéM MOHBI, IPUCYTCTBYIOLIUE
B BOJIHBIX PaCTBOPaxX HEOPraHWYECKUX BEIIECTB

MIT 1.2.2,
1.24

I'MA 13

1.9

ChopMUpOBaHHOCTh YMEHHUH pPACKPBIBATh CYII-
HOCTb OKHCJIUTCIBbHO-BOCCTAHOBUTCIIBHBIX PCaK-
Ui TMOCPEICTBOM COCTAaBJICHUS JIIEKTPOHHOIO
OajaHca 9TUX peakui

MIT 1.1.2

IMA 7.1

1.10

ChopMUpOBaHHOCTh YMEHUI OOBSCHATH 3aBHCHU-
MOCTb CKOPOCTH XUMHYECKOW peakiuuu OT pa3s-
JUYHBIX (PaKTOPOB

MII 1.2.5

I'MA 1.3

1.11

CpopMHpPOBAHHOCTh YMEHUU OOBICHITH Xapak-
TEp CMEIIEHHsI XUMUYECKOTO PaBHOBECHS B 3aBH-
CUMOCTH OT BHEIIHEr0 BO3JCUCTBUS (TIPHHITUTI
Jle lllarense)

MII 1.2.5

IMA 1.3

OO0uasi 1 HeopraHuveckasi XuMusi

2.1

ChopmupoBaHHOCTh YMEHUHN pPaCKPBIBaTh CMBICI
nepuoanueckoro 3akona .M. Menzaeneea u ne-
MOHCTPUPOBATh €r0 CHUCTEMATH3UPYIOIIYI0, 00b-
SCHUTEJBHYIO U IPOTHOCTHYECKYIO (D YHKIIUU

MII 1.1.1

I'MA 4.2

2.2

ChopmMupoBaHHOCTh YMEHHMH XapaKTepHU30BaTh
JJICKTPOHHOE CTPOEHHWE aTOMOB XHMHUYECKHX
aneMeHToB 1-4 mnepuonoB Ilepuomnueckoit cu-
cremMbl xumuueckux osnemenToB .M. Mennene-
€Ba, UCIOJIB3YS MOHATHS «S-, P-, 0-2IeKTpOHHBIE
opOuTamm», «IHEPreTUYECKHe YpPOBHU», OOBsC-
HATH 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHU-
YECKUX DJIEMEHTOB U UX COCIUHEHUH IO TepHo-
nam  u  rpynmaMm  I[lepuoanyeckoil  CUCTEMBI
xuMudeckux sjaementoB [[.M. Menneneesa

MIT 1.2.2,
1.2.4

I'MA 5

2.3

ChopMUPOBaHHOCTh YMEHHUH XapaKTepU30BaTh
(ommmchiBaTh) OOIIME XMMHUYECKHE CBOWMCTBA HeE-
OpPraHWYeCKUX BEIIECTB PA3JIMYHBIX KIACCOB,
HOJTBEPXKJIaTh  CYIIECTBOBAHUE TI'C€HETUYECCKOMN
CBSI3M MEXKIYy HEOPraHWYECKHMMHU BEUICCTBAMU
C MOMOIIbID  YPaBHEHUH  COOTBETCTBYIOIIUX
XUMHUYECKHX PEaKIUii

MIT 1.2.2,
1.24

I'MA 8.2

2.4

ChopmupoBaHHOCTH ~ yMEHUN  yCTaHABJIMBATh
MPUHAJICKHOCTh HEOPTaHMYECKUX BEIIECTB IO
UX COCTaBY K OIpeAeIEHHOMY KIacCy/TpyIe co-
€IMHEeHUU (TMPOCThIE BEUIECTBAa — METaJUIbl U He-
METaJIJIbl, OKCHJIbI, OCHOBaHHUsS, KHUCIOTHI, aM-
(hoTepHbIe THAPOKCUBI, COJIH)

MIT 1.3.1

IMA 4.1

2.5

ChopMUpOBaHHOCTh YMEHHMH HCIIOJIb30BaTh XU-
MUYECKYI0 CUMBOJIMKY JUISI COCTaBICHHS (OPMYI
BELIECTB M YPaBHEHUI XMMHYECKUX pEaKLuH,
cucremarnueckyro  Homenkinatypy  (IUPAC)
U TPUBHAJIbHBIE Ha3BaHUS OTACIBHBIX HEOPraHU-
YECKUX BEIIECTB (YrapHbli ras, YrjaeKUCIbIN ras,
aMMUaK, raméHas W3BECTb, HErali€Has H3BECTb,
NIUTHEBAs COJA, MUPUT U IPYTHE)

MII 1.2.2,
1.2.3

I'NMA 3.1,4.3




2.6

ChopMUpOBaHHOCTh YMEHHUH XapaKTepU30BaTh
(omuchIBaTh) O0IIME XUMUYECKUE CBOIICTBA HEOP-
TFaHUYECKUX BEILECTB Pa3JIUYHBbIX KJIACCOB, MOA-
TBEPKJIaTh CYLIECTBOBAHUE I'€HETUYECKOW CBSI3U
MEX/1y HEOpPraHMYeCKHUMM BEUIECTBAMH C IIOMO-
IIbI0 YPaBHEHUI COOTBETCTBYIOUIMX XMMHMUYECKUX
peakuui

MIT 1.2.2,
1.2.5

INAS, 6, 8.2

2.7

ChopMupoBaHHOCTh YMECHHI IIAHUPOBATH M BBI-
MOJIHITh XUMUYECKUM SKCTIEPUMEHT (pa3jioKeHue
MEepPOKCHJa BOJOpPOJA B MPUCYTCTBUH KaTalld-
3aTopa, OIpe/eleHne Cpebl paCTBOPOB BEILECTB
C TOMOIIBI0 YHUBEPCATHHOTO MHAUKATOpA, BIIU-
STHUE  pa3Nu4HbIX  (AaKTOpPOB HA  CKOPOCTh
XUMHUYECKON peakiny, peaKkiiu HOHHOTO OOMEHa,
KaueCTBEHHBIE peaklMu Ha CyibdaT-, KapOoHAT-
U XJIOPUJ-aHUOHBI, HA KATHOH aMMOHWUS, PEIlICHHE
IKCIIEPUMEHTAJIbHBIX 3a/1ad mo Temam «Mertan-
ae» U «Hemerannsy) B COOTBETCTBUU C IMPaBH-
JaMH TEXHUKH Oe30MacHOCTH MpH oOpallleHun
C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYIOBaHUEM ;
MPEACTABIATh PE3YJAbTAThl XHUMHUYECKOTO IKC-
nepuMeHTa B (GopMe 3amucH  ypaBHEHUH
COOTBETCTBYIOIIUX peakiuil u (GopmynupoBaTh
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTaTOB

MII 1.2.6

I'MA 13

2.8

CdopMHupOoBaHHOCTH YMEHHM COOJIOIATH MpaBUiia
MOJIb30BaHMSI XUMHUYECKOW TMOCYIoM | Jabo-
paTopHBIM OOOpPYIOBAaHHEM, a TaKXe IpaBuia
oOparieHus ¢ BEIeCTBAMH B COOTBETCTBUM C WH-
CTPYKIMSMH TI0 BBITIOJIHEHUIO JIa0OPATOPHBIX
XUMHYECKHX OITBITOB

MII 1.2.5

I'MA 13

2.9

ChopMupoBaHHOCTh YMEHMI XapaKTepHU30BaTh
XMMHYECKHE TMPOIIECChl, JIeKallMe B OCHOBE
IPOMBIIUJICHHOTO TIOJIyY€HUSI CEPHOU KHCIIOTHI,
aMMuaka, a TaKke c(OPMUPOBAHHOCTH MPEICTaB-
JeHui 00 OOMMX HAy4YHBIX MPUHLHUIAX U 3KO-
JIOTHYECKHX TMpobIeMax XUMUYECKOTO MPOuU3-
BOJICTBA

MII 1.2.6

I'MA 1.5

XuMuA ¥ KU3Hb. Pacuérnl

3.1

ChopMupOBaHHOCTh MPEJCTABICHUNH O XUMUYEC-
KOI cocTaBiisifoIIel eCTeCTBEHHOHAYYHOM KapTu-
Hbl MUPA, POJIM XUMHUH B TIO3HAHUM SBJICHUHN IpU-
poJbl, B (GOPMUPOBAHUM MBILIUIEHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHON TI'pPaMOTHOCTH,
HEOO0XOIMMOM /ISl pelIeHns MPAaKTUYECKUX 3a/1a4
U OIKOJIOTHYECKH OOOCHOBAHHOIO OTHOILEHUS
K CBOEMY 3JI0POBBIO U IPUPOJHON CpeJie

MII 1.2.6

IMA 2.2, 12

3.2

CchopMupOBaHHOCTh YMEHUN KPUTUYECKH aHAIIU-
3MpOBaTh XMMHUYECKYI0O HH(pOpPMAIHIO, MOJTydae-
MYIO M3 pa3HbIX HCTOUHUKOB (CpEJICTBA MacCOBOM
KOMMYHUKaIu, lHTepHeT u npyrue)

MII 1.3.3

I'MA 14

3.3

ChopmupoBaHHOCTH YMEHHUI COOIIOIAThH TTPABHIIa
HKOJIOTUYECKH  IeJIeCOOOPAa3HOTO  TOBEACHUS

MII 1.2.6

I'MA 15

10




B OBITY M TpPYIOBOW JAEATENBHOCTH B IENAX CO-
XpaHEHMsI CBOEro 3J0pOBbI U OKpYXKarolen
IIPUPOTHOM CpeJIbl

3.4

Oco3HaBaTh ONACHOCTb BO3JICHCTBUS Ha JKHUBbIE
OpraHu3Mbl OIPEACIEHHBIX BELIECTB, IOHUMAs
cmbica nokasarens ITJK, noscHaTe Ha npuMmepax
crocoObl YMEHBIICHHUS] W TPEIOTBPALICHUS HX
BpPEIHOIO BO3JECHCTBHSI HA OPTAaHU3M YEJIOBEKA

MIT 1.3.3

I'MA 15

3.5

ChopMupoBaHHOCTh YMECHHI TPOBOJUTH BBIYHC-
JICHUS C HUCIOJIb30BAHHUECM IIOHATHUA <«MaAaCCOBas
TIOJISl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIIE-
HHUH Ta30B npru XUMHUYCCKUX PpCaKOHAX, MaCChbL
BellecTBa WM O00bEMa Tra3oB IO HU3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcce MM 00BbEMY OJIHO-
T'O U3 Yy4aCTBYIOIIUX B p€aKIUU BCHICCTB, TCILJIO-
Boro »a¢dexkTa peakuuu Ha OCHOBE 3aKOHOB
COXpaHCHUA MaCChl BEHICCTB, MPEBpAICHUA U CO-
XpaHCHU SOHEPTUHN

MII 1.2.7

I'MA 10.1-10.5
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Paznen 2. Hepeqeﬂb pacnpeue.ﬂéﬂﬂmx Mo KJIaccaM IPOBEPHAECMBIX JJIEMEHTOB COACPKAaHUSA

no XMUMMUMU (6a30Bblii ypoOBeHb)

B tabnumax 4-5 npuBeneHbl COCTaBIEHHBIE HA OCHOBE (heiepaibHON 00pa3oBaTeIbHON

MporpaMMbl  cpeiHero oOmiero oOpa3oBaHusi 1Mo XUMHUU (0a30BBIM  YPOBEHB) TMEPEUHH
pacnpee€HHBIX M0 KJIaccaM MPOBEPSIEMbIX IEMEHTOB COJIEPKAHUSI.

10 kaacce
Tabnuya 4

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUS

TeopeTuquKHe OCHOBBI opraﬂuquKoﬁ XHUMHHU

1.1

[Ipeamer opraHnyeckol XUMHH: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B NOTyYeE-
HHUH HOBBIX BEIIECTB M MAaTe€pUaioB. TeopHsl CTPOCHUS OPraHUYECKUX COCAUHEHUHN
A.M. ByrtiepoBa, €€ OCHOBHBIE MTOJIOKECHUS

1.2

CrpykrypHble (GOpMYJbl OPraHUYeCKUX BELECTB. ['omMosorus, usomepus. XuMuuec-
Kasgd CBiA3b B OpPraHul4e€CKuX COCAMHCHHUAX — OJUHAPHBIC W KpPAaTHBIC CBA3H.
[IpencraBnenue o KraccupUKAIMH OPraHUIECKUX BEIIECTB

1.3

HomenknaTtypa opraHnyeckux COEAMHEHMH (CUCTeMaTHuyeckas) W TpPUBUAIbHbBIE
Ha3BaHMs BAXKHEHUIINX IPEJCTaBUTeNIeH KJIACCOB OPraHMYECKUX BEIIECTB

YriaeBoaopoasl

2.1

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKHM psA. MeTaH m 3TaH — mpocTeummne
MPE/ICTAaBUTENN alIKaHOB: (PU3HUECKHE U XUMHUYECKUE CBOMCTBA (peakluu 3aMeleHHs
U TOPEHMs), HAXOXKAECHUE B IPUPOJIE, NOJYYEHUE U IPUMEHEHHE

2.2

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJIOTUYECKUH psAl. DTHIEH U MPONWIEH — Mpo-
CTeHIlne MpPeJCTaBUTENN AJKEHOB: (U3NYECKUE U XMMHUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaJOT€HUPOBAHUS, TUApPATAllMH, OKHCIEHHS M TOJIMMEpU3alnn),
MOJIy4Y€HUE U IPUMEHEHHE

2.3

Ankamuensl: OyramueH-1,3 uw merunOyramuen-1,3: cTpoeHue, BaKHEHIINE XUMH-
YECKHUE CBOMCTBA (peakmus nojuMepusaiuu). [losydeHrne CHHTeTHYECKOro Kaydyka
Y PE3UHBI

2.4

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psll. AUETHIIEH — MPO-
CTeHIIMK MpeACTaBUTENb AIKHHOB: COCTaB, CTPOEHHUE, (U3MYECKUE U XUMHYECKHE
CBOMCTBa (peakuuu TUIPUPOBAHMSI, TaJOTEHUPOBAHUS, TUIpATALUU, TOPEHUS), T0-
Jy4eHHe U IPUMEHEHHE

2.5

Apenbl. beH3zon: cocraB, cTpoeHue, (GU3HUECKUe U XUMHYECKHE CBOMCTBA (peakiuu
raJIOTeHUPOBAHUS M HUTPOBAHMUS ), IOJydeHUE U IpUMEHeHue. Tomyou: cocTas, CTpO-
eHue, pU3NYeCKue M XUMUYECKUE CBOICTBa (peakiMy TaJOreHUPOBAHUS U HUTPO-
BaHUA), TMOJy4EeHHUE U MpUMEHEHHe. TOKCUYHOCTh apeHOB. ['eHeTmyeckas CBA3b
MEXIY YIJIeBOJOPOIaMu, MPUHAAISKAIMMHU K Pa3INYHbIM Klaccam

2.6

[IpupoiHBIE MCTOYHMKM YTI€BOJOPOJOB. IIpuponHblii ra3 v momyTHbIE HeTSIHBIE
ra3sl. Hedte 1 e€ npoucxoxaenue. CiocoObl nepepaboTKu He(TH: NMEPEroHKa, Kpe-
KUHT (TEpMUYECKUH, KaTaTUTUYeCKuii), mupoau3. [IpoaykTel nepepaboTku HePTH, UX
IPUMEHEHHE B MPOMBINUIEHHOCTH U B ObITy. KaMeHHbII yroib M HpPOAYKTHI €ro
nepepaboTKH

Kucyopoaconep:kanme oprannuecKkue coeTHHEHU s

3.1

HpCZ[CJ'ILHLIC OHOATOMHBIC CHHPTHI. MeTtaHoa M 3TaHOII: CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC
U XUMHUYECKHE CBOICTBA (peaKI_II/II/I C aKTUBHBIMH MCTAJUVIaMH, I'aJIOTCHOBOAOPOAAMH,
POpCHI/Ie), MMPUMCHCHUC. BOI[OpOI[HBIC CBs3U MCKAY MOJICKYJIaMU CITMPTOB. I[CﬁCTBHC
MCTAaHOJIa W 3TaHOJIa Ha OpraHu3M YCJIOBCKaA. MHoOroaToMHbIE CIIMPTHI. OTH-
JICHI'JIMKOJIb U TIMICPUH: CTPOCHUC, (I)I/I3I/IquKI/Ie 1 XUMHYECKHE CBOICTBa (BSaI/IMO-
JIENCTBHE CO IEIOYHBIMH MCTAJUIaMU, KaUYCCTBCHHAsA PCAKIMUA Ha MHOTOATOMHBIC

12



coupthl). [leiictBue Ha opraHu3M uenoBeka. [IpuMeHeHWE riaulepuHa U ATUIIECH-
TJIMKOJISL

3.2

®deHOJI: CTPOCHHE MOJICKYJbI, (PU3HUUCCKUE M XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denouna. [lpumenenue Gperona

3.3

Anpaeruapl U KeToHbl. DopMaNIbIeTH A, aleTaIbICTH/I: CTPOCHUE, GU3NIECKUE U XH-
MHUYECKHE CBOWCTBA (pEaKkLUMU OKHCIIEHUS M BOCCTAHOBJIEHUS, KaUECTBEHHbIE pPEaK-
1[1N), TI0OJTy4E€HUE U IPUMEHEHUE

3.4

OAHOOCHOBHBIE TpeAebHbIE KapOOHOBBIE KHUCIOTHI. MypaBbHHAsT U yKCyCHas
KHUCJIOTBI: CTpO€HHuE, (PU3NYECKUE W XMMHUYECKHE CBOWCTBA (CBOICTBa, 00IIME IS
KJlacca KHUCJIOT, peakuus 3TepupHuKaluu), NodydeHue u npuMmeHenue. CreapruHoBas
1 OJIEMHOBAsi KMCIOTHI KaK MPEJCTaBUTENN BBICIIMX KapOOHOBBIX KMCIOT. Mblia Kak
COJIM BBICHIUX KApOOHOBBIX KUCIIOT, MX MOIOIIEE IEHCTBHE

3.5

CrnosxHble 3¢upbl Kak MIPOU3BOJHbIE KAPOOHOBBIX KUCIOT. [ MIpOIN3 CIOXKHBIX U -
poB. XKupsl. ['naposns xxupos. I[Ipumenenue xxupoB. bruonorngeckas posb KUpPOB

3.6

VYrneBojpl: cocTaB, KJacCU(PHUKAILUS YTII€BOAOB (MOHO-, IU- U Mosucaxapuibl). ['ro-
KO3a — IPOCTEHIINN MOHOCAaXapHua: 0COOEHHOCTH CTPOEHUSI MOJIEKYIIbI, (PU3NUYECKUE
U XHMHYECKHE CBOWCTBa (B3ammojeiricTBue ¢ ruapokcuaom memu(ll), oxuciaeHme
aMMMa4YHBIM pacTBOpPoM okcuaa cepedpa(l), BocctaHOBICHUE, OpOKEHUE TIIFOKO3HI),
HaxoXJeHUE B MPUPOJIE, IpUMEHeHue, buonorunyeckas posib. @orocunres. Opykrosa
KaK u30Mep riroko3bl. Kpaxman u nesmiono3a Kak IpupoiHbie noiauMepsl. CTpoeHue
KpaxMaja U HeJUT0103bl. PU3ndeckre 1 XuMUYecKre CBOICTBa Kpaxmaiia (THAPOIIU3,
KaueCTBEHHAs peaklus C HOJIOM)

A30Tc011ep>Kaume OpPraHu4e€CKue COCAMHCHUSA

4.1

AMUHOKHUCIOTH Kak aM(OTepHble OpraHuyeckue coenuHeHus. OU3NYECKUe U XU-
MUYECKHE CBOMCTBAa aMUHOKHCIIOT (Ha MpuMepe MHIKHA). buonornueckoe 3HaueHue
amMuHOKUCIOT. [lenTust

4.2

benku kxak mpupoaHbIe BHICOKOMOJIEKYIsIpHbIE coenuHeHus. [lepBuunas, BropuyHas
U TpeTU4Has CTPyKTypa OenkoB. XMUMHUYECKHE CBOMCTBA OENKOB: TMIPOJIN3, JI€HA-
Typalysi, Ka4YeCTBEHHbIE peakluy Ha OelIKu

BbicokomolieKkyJIsipHbIe COeTMHEHH s

5.1

OCHOBHBIC IMOHATHUS XUMHHA BBICOKOMOJICKYJIAPHBIX CoeﬂHHeHHﬁ: MOHOMEDP, IIOJIUMED,
CTPYKTYPHO€ 3BC€HO, CTCIICHb IOJIMMEPHU3alUH, CPEAHAA MOJICKYJIApHasa Macca. Oc-
HOBHBIC METOJbI CHHTE3a BBbICOKOMOJICKYIIAPHBIX COG,Z[I/IHCHI/II\/'I — HoJuMepusanus
U IMOJIMKOHACHCAIUA

5.2

9KCHepI/IMeHTaJ'II>HbIe MCTOAbl M3Y4YCHHA BCIICCTB MU HX npeBpameHHﬁ: O3Ha-
KOMJICHHUC C O6p33LIaMI/I IMPUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIaCTMACC, Kay4dy-
KOB. HonyquI/Ie CUHTCTUYCCKOTO KaydyKa U PC3UHBIL

11 xaacce
Tabnuya 5

Kon

IIpoBepsieMbIi 3JIEMEHT COACPKAHUS

Teopernyeckue 0CHOBbI XMMHUH

1.1

XuMHUECKUi 371eMeHT. AToM. SIpo aTroma, N30TOMbI. DJIeKTpOHHast 000JI0uKa. DHep-
reTHYECKUE YPOBHH, MMOJYPOBHU. ATOMHBIE OpOuTany, S-, p-, d-anementsl. OcobOeH-
HOCTU pacIipe/ielIeHUs] 3JIEKTPOHOB 10 OpOUTalsiM B aTOMax 3JEMEHTOB IEpPBBIX
4eThIpEX NeproJI0B. DIEKTPOHHASE KOH(PUIYpaIlUsi aTOMOB

1.2

[lepuognueckuit 3akoH u Ilepuoanueckass cucreMa XHUMHUYECKUX 3JIEMEHTOB
J.1. MenaeneeBa. CBsi3b MepUOAUYECKOTr0 3akoHa U Ilepuoamueckoil cucreMbl Xu-
Muueckux annemeHToB (.M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOEHUS aTOMOB.
3aKOHOMEPHOCTH HM3MEHEHHUsI CBOMCTB XMMHUYECKHUX JJIEMEHTOB U 00pa3yeMbIX HUMH
MPOCTHIX U CJIOYKHBIX BEIIECTB MO IpynnaM U nepuojam. 3HaYeHHUE MEePUoaNIECKOTO
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3aKOHA B Pa3BUTHH HAYKU

1.3

Crpoenue BeliecTBa. XUMUYECKas CBA3b. BUbl XMMUYECKOM CBSI3U (KOBAJICHTHAS
HETOJISIpHAasl W TMOJIsipHAsi, WOHHAsA, MeTauinyeckasi). MOHbBI: KaTHOHBI M aHUOHBIL
MexaHu3Mbl 00pa30BaHMsI KOBAJICHTHONH XUMUYECKOU CBsI3U (OOMEHHBIH M JJOHOPHO-
akKLeNnTOpHBIN). Bomopoanas cBs3b

1.4

BanentHocts. DnekTpooTpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemectBa MOJEKYIAPHOIO U HEMOJEKYISPHOTO CTPOEHMs. 3aKOH IOCTOSIHCTBA
cocTaBa BeIleCTBA. THUIBI KPUCTAUIMYECKUX pPEIIETOK. 3aBUCUMOCTb CBOMCTBA
BEILLECTB OT TUIIA KpUCTAIIMYECKON pewérku. [loHsTHEe O OUCHepCHBIX CHUCTEMaXx.
VctunHble 1 KOJIIOUIHBIE pacTBOpBL. MaccoBasi 710711 BEIIECTBA B PACTBOPE

1.6

Knaccudukanuss Heopranmueckux coenuHeHuil. HomeHknarypa HeopraHMUecKHX
BEIIECTB

1.7

Xumunueckass peakuus. Kiaccupukanus XMMHUECKUX peaklUuid B HEOPraHUYECKOU
U OpPraHMYecKOM XMMMH. 3aKOH COXPAHEHHS MacChl BEIIECTB, 3aKOH COXpPaHEHMs
Y NIPEBPAILICHUS] DHEPTUU IPU XUMHUYECKUX PEaKLUAX

1.8

CKopocCTb peakiuy, €€ 3aBUCUMOCTb OT pa3JInYHbIX (JaKTOPOB

1.9

OO6patumbie peakuu. XUMHYECKOe paBHOBecHe. DaKTOPHI, BAUSIIONINE HA COCTOSTHHE
xumudeckoro pasHoBecus. [Ipuanun Jle Hlatense

1.10

DnexTponuTHueckas auccornuanys. CuipHbe U cnadble 21eKTpoauTbl. Cpena BOJHBIX
pPacTBOPOB BEIIECCTB: KHCIIas, HEUTpaJIbHAs, IIeJIouHas. Peakim noHHOro oOMeHa

1.11

OKHCITUTEIIFHO-BOCCTAHOBUTEIIHHEIC JolszahiNngsey

Heopranunuyeckasi Xumusi

2.1

Hewmerannsl. Tlonoxenue nHemeramioB B [lepuoanueckoil cucteMe XMMUYECKUX dJie-
MeHToB JI.1. MenneneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AIIJIOTPOIUS HEMETAIOB (Ha MpHMepe KHUCIopoaa, cephl, ¢ocdopa

1 yrIeposa)

2.2

XHUMHYECKHE CBOMCTBA BAXKHEHIIIMX HEMETAIIOB (TaJIOTE€HOB, CEphI, a30Ta, Gocdopa,
yrjiepoja U KpeMHHS) U UX COCIUHEHHH (OKCHIIOB, KHUCIOPOJCOACPKAIMX KHUCIIOT,
BOJIOPOJIHBIX coeMHeHMi). [IpMeHeHe BaKHEUIIMX HEMETAIUIOB M MX COCIMHCHUI

2.3

Mertamnsl. [lonoxenue metamioB B [lepuoguueckoit cucteMe XUMHUYECKUX HJIEMEH-
toB JI.MI. MenneneeBa. OCOOEHHOCTH CTPOEHHS AJIEKTPOHHBIX 000JI0YEK aTOMOB
MetauioB. O0mue ¢uznueckre cBoicTBa MeTauioB. CIUIaBBI METaLUIOB. DJIEKTPO-
XMUMHUYCECKUHN PsiJi HAPSDKEHUN METaJlJIOB

2.4

XHWMHYECKHUE CBOMCTBA BAXKHEUIIUX METAUIOB (HATPUU, KaJHWK, KaablUid, MarHui,
ATIOMHUHHM, [IUHK, XpOM, XKejle30, Meflb) U UX coequHeHui. Obue crnocodbl moiy-
yeHusi MeTaJuioB. [IprMeHenne MeTamioB B ObITY U TEXHUKE

2.5

I'eneTnueckas cCBs3b HCOPraHMYCCKUX BCHICCTB, IIPUHAJICKAIIUX K PaA3JIUYHBIM
KJj1accaM

XuMHuA M )KH3Hb

3.1

Ponp xumuu B oOecrieueHHH 3KOHOFH‘ICCKOI>1, SHGPFGTHHGCKOﬁ U THIIEBOM Oe3ormac-
HOCTH, pa3BUTUN MCIAUIIUHBI. IlonsTue o HAaYYHBIX MCTOJAaX IMO3HAHUA BCIICCTB U XU -
MHYCCKHUX peaKHI/Iﬁ

3.2

IIpencraBnenus o0 OOLMX HAYYHBIX NPUHIUMNAX MPOMBIIIJICHHOTO TOJIYyYEHHS
BAKHEHIINX BemlecTB. UYenoBEK B MHpPE BEIIECTB U MAaTEPHUATIOB: Ba)KHEHIIME
CTPOUTENIBHBIE MaTEpHajbl, KOHCTPYKIMOHHBIE MaTepHalbl, KPacKH, CTEKJIO, Kepa-
MUK, MaTepuayibl s 3JCKTPOHUKH, HAaHOMAaTepUallbl, OpPraHUYeCKUe M MHHE-
paJibHbIE YI0OpeHUs

3.3

Xumus u 3J0POBBE UCIIOBCKA: IpaBUJia UCIIOJIb30BAHUA JICKAPCTBCHHLBIX MPCIIaApaTOB,
IpaBHJia 0€30I1aCHOT0 MCIOJIH30BAHMS npernaparoB OBITOBOM XMMHH B MMOBCEJHEBHOM
KHN3HH
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