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Moje/ibHAsi CHHXPOHM3HPOBAaHHAs padoyasi porpamMma

0230BOT0 M YIJIyGI¢HHOI0 U3ydeHus mpeamera «XuMus

(10-11 xacenl)

NMOSICHUTEJBbHASA 3ATINCKA

MojiebHasi CMHXPOHH3MPOBaHHAs pabodast nporpaMma 6a30BOro 1 yriayonéHHoro
u3yuenns npeamera «Xumus» B 10-11 xmaccax paspaborana Ha ocHoBe Pabounx
mporpamMMm  cpefHero o0miero o0pasoBaHMA 110 XUMHH (6a30BBI  ypOBEHb,
yrayOnEHHbINA YpOBEHB), OJIOOpPEHHBIX ~pemeHueM (enepaabHOro yueOHO-
METOIMUECKOT0 00beIHenus 1o obmeMy obpasosanmio oT 29.02.2022r., MPOTOKOI
7/22, cocTaBleHHBIX Ha ocHOBe DenepaibHOrO 3aKOHA OT 29.12.2012 Ne 273-®3
«06 obpasosanun B Poccuiickoit Dexepanuny, Tpebopanuii K pe3ylpTaram
OCBOEHMS OCHOBHOI 00pa30BaTeNbHON MPOrpaMMbl CPEIHETO O0LIero o0pa3oBaHus,
npesacTapieHHsix B DenepanbHOM TroCyapCTBEHHOM 00pa3oBaTeNbHOM CTaHIapTe
cpeaHero obuero odpasosanus, (YTBEpXASH NPUKA3OM MunucTepcTBa 00pa3oBaHus
u Haykn Poccuiickoit ®enepamuu ot 17 mas 2012 . Ne 413, ¢ usmeHeHusAMH OT 12
aprycta 2022 r.), ¢ yuérom «KoHuenuuu npernofaBaHusi yueOHOTO IIpeaMeTa
«XuMus» B 00pa3oBaTENbHBIX  OpraHM3aLMAX Poccuiickoit ~ Denepanuy,
peau3yloluX OCHOBHbIE —00mEe00pasoBaTebHbIE NPOTpaMMbD) (yTBEpXkAEHA
Pemennem Komrerun Musmnpocsemmerus Poceuu, mportokoin ot 03.12.2019r. Ne TTK-
4H) u (epepanpHOil paboueil MpoOrpaMMbl BOCIUTAHUA. OcHOBY IIOOXOJIOB K
paspaboTKe MOJIENBHON CHHXPOHW3MPOBAHHOM paboueii mporpaMmel 0a3oBOro M
yray6nEHHOro M3ydeHHs npeamera «XuMHA» B 10-11 xmaccax, K OIpPEIEICHUIO
oOimeil crpaternn obydeHHs!, BOCIHTAHMA W PasBUTHS OOYYAIONIMXCs CPeACTBAMH
yuebHOro mpeamera «Xumua» Ha 06a30BOM YPOBHE COCTAaBHIM KOHICHTYalTBHBIC
Honoskenuss OrOC COO o B3aUMOOOYCIIOBIEHHOCTH IEJE€H, COZNEpIKaHud,

pe3ynhbTaToB o0yueHHs M TPeOOBaHWH K YPOBHIO IOATOTOBKH  BBbIIYCKHUKOB.
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W3syueHne  TpeaMera, — peanM3yeMoe B YCIOBHSX b hepeHINPOBAHHOTO,
npoduiasHoro  o0ydeHus, — IpU3BaHO  obecmednTh 001e00pa30BaTENbHYO
U OGLIEKY/IbTYPHYIO TIOJATOTOBKY BBIIYCKHMKOB IMIKOJbI, HEOOXOIMMYIO UL
aIanTaii UX K OBICTPO MEHSIOIIMMCS YCIIOBUSM JXKH3HH B COUMYME, a TAKXKE UL
IPOJOIDKEHHST ~ OOydeHMs B CPEMHMX  CIICHMAIBHBIX M BBICIIMX yueOHBIX

opranusanusax, B KOTOPbIX XUMUS ABJIACTCA OJIHOﬁ U3 IPpHOPUTETHBIX JHCIMILIAH.

B COOTBETCTBMHM C [JAaHHBIMH IIOJIOKEHUSMH MOJENbHASI CHHXPOHU3MPOBAHHASA
pabouas TporpaMma cpeaHero obumiero 00pasoBaHHMs (6a30BbIi  YPOBEHB):
ycTaHaBIMBAaeT  00s3aTenbHOE  (MHBApPMAHTHOE) — NPEAMETHOC  COACPIKAHME,
ompeJieNseT KOJNMYECTBEHHBIE M KadeCTBEHHBIC €r0 XapaKTePHCTHKM Ha KaxJIOM
STame M3yueHHs TPEeaMera, MPelyCMaTpUBaeT INPUHIUIBI CTPYKTYPHPOBAHUA
COJIEPIKAHUS ¥ PACTIPECIICHHUS €T0 MO Ki1accaM, OCHOBHBIM pa3/ienaM 1 TeMaM Kypea,
MaéT TIPYMEpHOE pacrpesielieHHe yJIeOHBIX 9acoB IO TEMATHYECKHM pa3/IeiaM,
PEKOMEH/IYET TIPMMEPHYIO TOCIEN0BATEIbHOCTD U3YIEHHUA OT/ICIBHBIX TEM Kypea C
y4éTOM MEXKIPEAMETHBIX M BHYTPUIPEJAMETHBIX —CBA3CH, JIOTHKH y4eOHOTrOo
mporecca, BO3PAcTHRIX — ocobeHHocTed — ywammxes 10-11 kmaccos; naér
METOAMYECKYI0 ~HMHTEPIPETALMIO LENed H3y4yeHHs IIPEAMETa HA  ypOBHE:
COBDEMEHHBIX ~ TIPHOPHTETOB B  CHCTEME CpelHero  obuiero obpa3oBaHus,
cozlepKaTeNIbHON XapaKTEePUCTUKH TUIAHUPYEMBIX PE3yJIBTaTOB OCBOCHUA OCHOBHOM
00pa3oBaTeNBHON MPOrpamMMbl  CPEIHEro o0Iero 00pa3oBaHUs (JIMYHOCTHBIX,
MeTanpeaMeTHBIX, I[PEIMETHBEIX), OCHOBHBIX BHIIOB yueOHO-1103HABATEILHOM
JESTENBHOCTH YYEHHKA TI0 OCBOEHMIO coziepkanus npeamera. ITo BceM Ha3BaHHBIM
MO3MIMSM B IIPOrpaMMe COGMIOieHa IPEeMCTBEHHOCTh ¢ Palouei mporpammoi
OCHOBHOTO 00IIero o6pasoBanus 1o xuMun (mms 8—9 KmaccoB 0OpasoBaTEeNBHBIX

opraHusaiuii, 6a30BbIi YPOBEHS).




MojienbHasi ~ CHHXPOHM3MpOBaHHas ~ pabovas — mporpaMma  MMeECT — Ielb
CHHXPOHM3MPOBATh COJAEpKaHME Y4eOHOro ImpeameTa AT M3YYCHHS NpeaMera
«Xumusi» B 10-11 Kaccax B paMkax MyJIbTUIPO(QUIBHONO y4€OHOr0 MiiaHa.

Llenn u 3agaun y4ueOHOro mnpeamMera «XHMHsS» B COOTBETCTBYIOIEM pas/cie
IIPOTPaMMBbI IIPEACTABICHBI COBMECTHO, Kak [Ulsl 0a30BOTO, maK u 05l yenyonénnozo
yposneti!.

B pasznene Ilnanupyembie pe3ynabTaTbl OCBOCHHA yueOHOro npeaMera «XuMHUs»
CHHXPOHHM3AIMs MPEJCTABICHA B BI/E AOTOIHEHH K 6a30BOMY YPOBHIO, 8 HMEHHO,
I[IpeaMeTHBIE PE3yJbTAThI, JOCTUTAEMbIE 00YYAIOIMMUCS Ha yriyOnEéHHOM YPOBHE
M3y4CHHS| XUMUH, BbIIETIEHBL KYPCUBOM .

B paspenax CozaepkaHue marepuana ¥ TeMaTHYECKOE IUIAHMPOBAHHE HMEETCA

BBIIENEHHbI MaTepras, MMEIOIHi IoauepkuBanue’ Kak Ha 0a3soBoM, Tak M Ha

yriyGIEHHOM YPOBHSIX, KOTOPBIM H3y4aeTcss B O3HAKOMUTCIBHOM TIIaHC M HE
BKITFOYAETCS B COCTAB TIPEIMETHEIX pe3ynbratoB ocsoerus OOIT COO.

B paszene Temarnueckoe IJIAHWPOBAHHE NPUHIMI CHUHXPOHU3ALMH TPOABJICH
ClIeyIOmUM 00pa3soM: Yachl HE/GNbHOM HArpysku 1 yriyOIn€HHOro u 0a30BOro
ypOBHEH YKa3aHsl TaKMM 00pa3oM, YTo ofHa TeMa (OAMH Yac B HEJENI0) eMHa IS
JBYX YpOBHEH, a OCTalbHblC [BA 4Yaca M TEMbl HEIENbHOM HArpy3ku JJis
yTyONEHHOTO YPOBHS YKa3aHBI B CTPOKAX HHKE U TOJIBKO UL 9TOr0 yPOBHA. Yacte
pE3epBHBIX 4acOB [103BOJIHJIA BCTPOMTH HEOOXOAMMOE KONMMYECTBO YacoB B TEMaX
M3yueHUsi, & TAKXKE OPTaHU30BaTh ¥ TEMATHYECKOE MOBTOPEHHE KaK Ha 0a30BOM, Tak
1 Ha yrIyGIEHHOM yPOBHSIX, U HTOTOBOE MOBTOpEHHE; B rpadax «KommyecTso 4acos

yKa3aHbI TAKXKE TE Yachl, KOTOPHIE B3ATHI U3 pe3epBa (yka3aH CUMBOII «P»).

1Kypcusom B TeKCTe Nporpammbl B pasaenax « Lienu v 3agauny», «NpeameTtHble pesy/bTaTbl» BblAENEHbI
SNEeMeHTbI, KOTOPbIE NPe/AcTaBAeHbl ANA U3yHeHUA Ha yrayB6aEéHHOM YpoBHe.

2[lofuepKUBaHUE UMEET MaTepmua, KOTOPbIM M3y4aeTcA B 03HAKOMWUTENbHOM NIaHe U He BR/KOYaeTCH B
cocTaB nNpeaMeTHbIX pesyabtaTtos ocsoeHuna OOMM COO.
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IIpy  dopmupoBanud TemMaTH4ECKOro IUIAHUPOBAHHUSA  IIPEAYyCMATPUBAIOCE
pacmpesiciCHAE 4acOB BHYTPH TEM H MEXAY TeMaMH C IeNpl0 00eCIeYeHHs
HEJICJIbHONM HArpy3KM It OOYYaroIMXCs, M3yYalOIIUX XUMMIO Ha YIIIyONEHHOM
ypoBHe. IlepepacmpezieieHHe YacoB MEXIY HEKOTOPBIMH TEMaMH IT03BOJIMIIO
COXPaHHUTh TEeMaTHUYECKUM ydeOHBIH 00BEM MaTepHaia, MCIOJIb30BaHUE PE3EPBHBIX
qacOB TAaKKe OOECIEeYWsI0 Haauyhe YydYeOHBIX 4YacoB Ha 0000IIeHHE, HMTOTOBOC
[IOBTOPEHHE M KOHTPOJIb yueOHOro Marepuania. Takum o0Opa3oM, CMHXPOHHM3AIHS
TEMATUYECKOTO IJIaHUPOBaHus 6a30BOr0 M yriyOnEHHOIO yPOBHEH U3yYCHUS XUMUU
MOJIHOCTBIO COXPaHMIIA COEPKATEbHBIH acleKT IporpaMmbl Kypcos 10-11 kmaccos
JUISE MYJIBTHIIPOGUIBHOTO yueOHOrO I1aHa.

JlaHHAs TporpamMMa SBJSIETCS OPUEHTHPOM IS COCTaBIEHHA pabouux Nporpamm,
ABTOPBI KOTOPBIX MOTYT MPEVIOKHUTh CBOM MOAXOA K CTPYKTYPUPOBAHUIO H
[IOCJIEIOBATENILHOCTH HM3YYCHHS y4eOHOTro MaTepuana, a TakXe CBOE BHJICHHE
OTHOCHTEILHO BO3MOJKHOCTH BBIOOpa BapHAaTHBHON COCTABIAIOIIEH COJEPIKAHUS
TpeaMeTa JOMOIHUTENBHO K 0053aTe/bHOM (MHBAPHAHTHON) YaCTH €ro CONEpKAHHSA
B paMKaxX pe3epBHBIX 4YacoB. Pe3epB ydyeOHOro BPEMEHHM PEKOMEHAYETCA JJLi
peanu3alMyd  aBTOPCKMX TIOAXOHOB K HCIIONB30BAHMIO PasHOOOPasHBIX  (opm

opraHu3anuu yuebHoro mpouecca.

OBIINASI XAPAKTEPUCTUKA YYEBHOI'O IPEAMETA «XUMUW»

XuMuueckoe oOpa3oBaHue, I10JIydyaeMoe BBINYCKHHUKAMHM CPEJHEH IIKOJIbI,
ABISIETCS. HEOTHEMIIEMOM YacThiO UX 00pa30BaHHOCTH. OHO CIIy)KHMT 3aBEpIIAOIINM
3TAllOM peajM3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX
lEHHOCTEH, NPUCYLIMX IEJOCTHON CHCTeMe XHMHYECKOro o0pa3oBaHMsA. ITH
LIEHHOCTH KAacarOTCs MO3HAHUS 3aKOHOB NMPUPO/Ibl, (POPMHUPOBAHMS MUPOBO33PEHUS U
o0l KyJIbTyphl YEJI0BEKa, a TAK)KE IKOJIOTHYECKH 0OOCHOBAHHOIO OTHOIICHHS K
CBOEMY 3JI0pOBBIO M TIPUPOJHON cpejie. Peanusyercs XuMHYECKoe 00pasoBaHue
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yYaIMXCs CPEIHEN MKOJBI CPEACTBAMH y4eOHOro npeaMeTa « XUMUs», CONEPKAHHC
1 TOCTPOEHHE KOTOPOTO OIPEAENCHbl B IPOrpamme ¢ y4éToM CcrenupUKd HAYKH
XUMUH, ¢& 3HAYEHHS B MO3HAHUM [IPUPOIB! M B MATEPHAbHOM XKU3HU oOuiecTBa, a
TaoKe ¢ ydéTOM OOUMX MeNed W MPUHIMIIOB, XapaKTEPU3YIOMNX COBPEMEHHOC
COCTOSIHHE CHCTEMBI CpeIHero oomero o0pa3oBaHUs B Poccuiickoit denepanuu.
Tak, manpumep, Hpu (GOPMMPOBAHMH COMEPIKAHMs NpeaMeTa «XUMHUs YUTCHEI
CIeIyIOLIME TIOJOKEHHS O CIIEM(pUKE U 3HAUCHHH HAYKH XUMUH:

XuMusi KaK SJIEMEHT CHCTEMbI €CTECTBEHHBIX HAyK MIPAaeT OcoOyio ponb B
COBPEMEHHO# [MBHIIN3ALMH, B CO3IAHMM HOBO# a3kl MaTepUaIbHOM KynbTypbl. OHa
BHOCHT CBOI BKJaJ B (OPMHUPOBAHHE PAlMOHANBHOIO HAYYHOTO MBIIUICHMA, B
CO3JaHie LEeIOCTHOrO MpPEACTAaBIeHMss 00 OKpyKarolleM MHpE Kak O CIHHCTBC
IPUPOIBI M UeNoBeKa, KOTOpoe (OopMHUpYeTCs B XMMHHM Ha OCHOBE IMOHNMAHMA
BELIECTBEHHOTO COCTaBa OKPY)KAIOILET0 MHpA, OCO3HAHUA B3AMMOCBA3M MEXKIY
CTPOGHIEM BEIIECTB, MX CBOMCTBAMH M BO3MOYKHBIMH 00JIACTAMY MPUMCHEHNA.

CoBpeMeHHass XWUMHUs KaKk Hayka CO3MJaTelbHas, Kak Hayka BBICOKHX
TEXHOJOTHii HAIpaBIeHA HA PELIEHHE [I00aTbHBIX MPOOIEM YCTOHYMBOTO pasBUTHI
Ye/loBEUECCTBA —  CHIPHEBOM, OHEPreTHYECKOM, IHIICBOH, 9KOJIOTHUECKOM
0e30MacHOCTH M OXpaHbl  370pOBbiA. TECHO B3aUMOJEHCTBYsSI C JIPYTHMH
eCTECTBEHHBIMI HAYKAMHU, XUMHUS CTalla HEOTHEMIIEMO#! 4aCThIO MHPOBOH KYJIBTYPHI,
HEe0OXOIMMBIM YCIOBHEM YCIIEIIHOTO TPYa W )KU3HU KaXKI0T0 1/IeHa oO1mecTBa.

B coorBercTBuM ¢ obmmmu mensmu u npuHuunamu COO coiepikaHue NpeaMeTa
«Xumua» (10-11  xmaccbl, ©0a30BbLIH  YPOBEHb U3y4YeHHus) OPUEHTHUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYIBTYPHYIO IIOATOTOBKY 00y4JaroImuxcs, HEOOX0AUMYIO
MM JUI1 BBIPAOOTKM MHPOBO33PEHYECKUX OPHEHTUPOB, YCICUIHOTO BKIKOUCHHA B
U3Hb COLMyMa, TIPOIODKEHHA 00pa3oBaHUs B PasIHIHBIX 00J1aCTAX, HE CBA3AHHBIX
HEINOCPEACTBEHHO C XMMHEM.

CoCTARNSIOMMMK ~ TPEIMeTa  «XuMHs»  ABJISIOTCS  0asoBblE  Kypehl  —

«Opranauueckas xumus» u «OOmas ¥ HEOPraHMYECKAs XUMUA», OCHOBHBIM
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KOMITOHEHTOM COJCPXaHUA KOTOPBIX ABJIAKTCHA OCHOBBI 0a30BOM HAyKH: CHCTEMA
3HAHMI 10 HEOPraHH4YEeCKOH XMMHH (C BKIIOYECHHEM 3HaHUH K3 OOIEH XUMHH) U
opranndeckoi xuMun. POPMHUPOBAHUE [AHHON CHCTEMBI 3HAHWM TIpY M3YUYCHUH
rnpeamMera 00eceyrBaeT BO3MOXKHOCTE PACCMOTPEHHS BCETO MHOT000pa3us BENIECTB
Ha OCHOBE OOIUMX IMOHATHH, 3aKOHOB M Teopui xummu. CTpyKTypa COAEpKAHMSI
KypcoB — «Opranudyeckas Xumus» u «OOmwas M Heopranuyeckas XUMUsD
chopMupoBaHa B IIPOrpaMme MO XUMHH Ha OCHOBlG CHCTEMHOI0 IIOAX0Ja K
M3ydeHMIo ydeOHOro Marepuana u 0OyCIOBIeHa HMCTOPHYECKH 000CHOBaHHBIM
pasBUTHEM 3HAHMH Ha ONPENENEHHBIX TEOPETHYCCKHX —YPOBHAX. B xypce
OpTraHMYEeCKON XUMHUH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHYECKOH TEOPHH
CTPOGHHs OPTaHMYECKMX COEMHEHUH, a TakkKe Ha yPOBHE CTEPCOXHMMHHECKHX M
SIEKTPOHHBIX TNPEJICTABICHUH O CTpoeHuu BeuiecTs. CeneHus 00 W3y4aeMbIX B
Kypce BEIIECTBaX JaloTCA B PasBUTHM — OT YIVICBOAOPOAOB [0  CIIOMHBIX
6UOIOrMUECKM aKTHBHBIX COCIMHEHMI. B Kypce OpraHM4ecKOW XMMHH IOIy4aroT
pa3BuTHE C(HOPMUPOBAHHBIE HAa YPOBHE OCHOBHOIO obmiero  oOpa3oBaHUs
IepBOHAYANLHBIE MPEJCTABICHHS O XMMHYCCKOH CBA3M, Kaccu(UKaIMOHHbIX
NIPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOHCTB BELIECTB OT UX CTPOCHMU, O XHUMUAYECKOH
pEaKIHH.

B npeamere «Xumusy» 6a30B0ro YpOBHsl paCCMAaTPUBAETCS W3YyIEHHBI HA YPOBHE
OCHOBHOTO OOIIEro 06pa30BaHMS TEOPETHYECKHH Marepuan U (akToNOrHIeCKHe
CBEJICHHS O BELIECTBAX M XMMHUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «Obmas
1 HCOpraHH4dccKasi XHUMUA» 06y‘iaIOIlIHMCH Hpe,[[OCTaBJISIeTCSI BO3MOXHOCTE OCO3HATh
3HAYeHHE MEPUONUECKOr0 3aKOHa C OOMICTEOPETHYCCKUX M METOJO0IOTHYCCKIX
MO3UIMiA, TIIyOKe TOHATH MCTOPMYECKOE M3MeHEeHHEe (YHKIMI 9TOTO 3aKOHA — OT
0060061atomEel 10 OOBSCHSAIOMIEH W NMpOrHO3Upyrowei. Enunas cucrema 3HaHUH O
BaSKHEHIIMX BEINeCTBaX, UX COCTAaBe, CTPOCHUH, CBOMCTBAX W NMPUMEHEHUH, a TAKXKE
0 XHUMHUYECKHX PEaKIusAX, HMX CYHMHOCTH U 3aKOHOMEPHOCTAX IMPOTCKAHMS

pormonHsAerca B Kypcax 10 m 11 KmaccoB dIEMEHTaMH COIEPXKAHMA, MMCIOIHMMA
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KyJbTYPOJIOTHUECKUH U MPUKITAJHOM  XapaKTep. DTH 3HAHMA CIOCOOCTBYIOT
[MOHMMAHHIO B3aMMOCBS3M XMMHH C JPYTMMH HayKaMH, PacKpbIBaroT e€ poilb B
TO3HABATEILHONW M TMPAKTHYECKOM  JICATEIIPHOCTH  HCIIOBCKA, CIIOCOOCTBYIOT
BOCTTHTAHMIO YBa)XXEHUS K MPOIECCY TBOPYICCTBA B 001aCTH TEOPUU U MPAKTHICCKHUX
MPUJIOXKEHUH XMMHWU, TIOMOTA0T BBIMTYCKHUKY OpPUEHTHPOBATECA B OOLICCTBCHHO 1
JIMYHOCTHO 3HAYUMBIX MMPOOIEMax, CBI3aHHBIX C XUMHEH, KPUTUICCKU OCMBIC/IMBATE
uH(pOpPMALMIO W [PUMEHATH eé Ui IONOJHEHHS  3HAHWi, PELICHUS
MHTEJIEKTYaIBHBIX ¥ SKCIIEPUMEHTANBHBIX MCCIIEN0BATEILCKIX 3aAaH. Copnepxanue
yyebHOro mpeaMeTa «XHUMIA» MaHHOTO YPOBHA H3ydCHIA OpUEHTHPOBAHO HA
(GopmupoBaHue y OOydJarOIHXCS MHPOBO33PEHYECKOM OCHOBBI JUI TOHMMAHHA
dumocodekmx Hael, TaKMX Kak: MarepHajbHOE CIMHCTBO HEOpPTaHUYECKOTO H
OpPraHM4eCcKOro MHpa, O0YCIOBIEHHOCTH CBOWMCTB BEIIECTB HX COCTaBOM H
CTPOCHHEM, NO3HABAEMOCTh ITPUPOHBIX SBJICHUM MyTEM JKCIICPUMEHTA M PCILCHUA
[POTHBOPEYHMi MEX/Jy HOBBIMHM (aKTaMH U TEOPETHICCKAMH [PEIIOChUIKAMH,
OCO3HAHWE POJIM XUMHUHM B PCIICHUH OSKOJIOTMYCCKHX npobnem, a Tarke mpodieM
cOepekeHnst OHePreTUIeCKUX PecypcoB, ChIPbs, CO3JAHMSA HOBBIX TEXHOJOTUH H
MaTepuasos.

B maHe peueHust 3aad BOCIUTAHUS, PA3BUTUS U COIMATM3ALIH oOyuaromuxcs
[PUHSTHIE NPOrPaMMOH TO XHMHM TIOAXOIBI K ONPEACIICHHIO COJIEpXKAHUA U
MOCTPOEHUsST NPEAMETa  IMPEJyCMaTPUBAIOT dbopmupoBanue y 00ydaroumXcs
YHHUBCPCAIbHBIX YUeOHBIX ACHCTBUM, MMEIOIUX 0a30BOE 3HAUCHHE L1 Pa3IM4HBIX
BUJIOB JICATCJIBHOCTU: pCLICHHsA mpoOsieM, TIOMCKa, aHanu3a M| o0paboTku
uaGOpMALIH, HEOOXOJMMBIX  JUII npHoGpeTEHNst  OTBITA  TPAKTHYECKOH N
MICCIICIOBATENBCKOM AeATETBHOCTH, 3aHIMAFOIIEeN BaXKHOE MECTO B TIO3HAHHM XUMHIH.

Xumus Ha ypOBHE YIIIyOJEHHOTO M3yueHHsl 3aHNMACT BAXHOE MECTO B CHCTEME
eCTeCTBEHHO-HAYYHOTO OOpa3oBaHUA  ydallHXcCs 10-11 kmaccoB. H3yueHue
NpeaMETa, pearu3yeMoe B YCIOBHAX nudbepeHIMpPOBaHHOTO,  MPOMUIEHOIO

00yueHus, MPU3BaHO obecreunTh 0611e00pa30BaTEIbHYI0 U OOIIEKYIBTYPHYO
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MOATOTOBKY BBIIYCKHUKOB IIKOJIBI, HEOOXOAMMYIO Ul aJanTaluu HX K OBICTPO
MEHSIOIIMMCS YCIOBHSIM JKM3HH B COLIUYME, a TAKKE IV TIPOOJDKEHHS 00yUCHHUS B
OpraHM3aLUsIX TIPO(HECCHOHAIBHOTO 06pa3oBaHus, B KOTOPBIX XHUMHS ABJIACTCA
OJHOW W3 MPUOPUTETHBIX JUCIUIUIMH. B mnporpamMMe MO XHMHH HasHA4CHHC
npeMeTa «XUMID)  MOJTy9acT noapoGHYH0 MHTCPIPETALMIO B COOTBCTCTBUM C
ocroomnonararonmmu  nonoxkernsimu - ®IOC COO o B3aUMOOOYCIIOBIECHHOCTH
nesnei, coacpKaHus, pe3yJIbTaToB 00ydenus U TpeOOBaHUI K YPOBHIO IIOATOTOBKH
BBITYCKHUKOB. CBHJIETENLCTBOM ~TOMY  ABJISIOTCA CNEIyIONINE BBIMOJTHAEMBIC
[POrpaMMOoit 1o XUMUK (yHKIUH:

1H(bOPMAIIOHHO-METOANYIECKAs, peatn3anus KOTOpO! o0OecrednBaeT IMOTyIeHNe
TIPECTABIEHHs O LENSX, CONEpKAHHM, obueif cTpaTteruy 00y4YeHHs!, BOCTIMTAHUA U
pa3BUTHs O0y4YAIOIMXCS CPEACTBAMH MPEIMETa, M3y4aeMOr0 B PaAMKax KOHKPETHOTO
npouIs;

OpraHu3alHOHHO-TUIAHUPYIOWast, KOTOpas IpeayCcMaTPUBACT ONPEICICHHC!

PUHIATIOB CTPYKTYPUPOBAHHA ¥ IOCICAOBATEIBHOCTH M3ydeHus y4eOHOTOo
MaTepuana, KOJTHIECTBEHHbBIX 1 Ka4eCTBEHHBIX €TI0 XapaKTEPUCTHK;

NOIX0/0B K (HOPMHUPOBAHUIO COZIepIKATENBHOM OCHOBBI KOHTPOIS M OLCHKH
0Gpa30BaTENbHBIX JTOCTHKCHIH 00y4aloIuXcs B paMKax WUTOTOBOW aTTECTAIlMH B
hopMe eTMHOr0 rocy/[apCTBEHHOr0 JK3aMeHa M0 XHUMHH.

[Iporpamma Juis yriryOJI€HHOr0 U3y CHHA XUMUH:

YCTAHABIMBACT MHBAPUAHTHOE MPEAMETHOC comepiKkaHue, 00A3aTeIbHOE UL
U3ydeHHs B PaMKax OT/ACIBHBIX npoduneii, IpesxycMaTpUBacT PACHpeCICHUC H
CTPYKTYpPMPOBAHHUE €ro TI0 KIaccaM, OCHOBHBIM CoJepIKATENBHBIM TMHUAM/PA3/IEam
Kypca;

18T NPUMEPHOE pacnpeiesieHue yueGHOTO BPEMEHH, PEKOMEH/lyeMOro Ul
M3YUEHUS OTAECIBHBIX TEM;

[pejyIaraeT MPUMEPHYIO TOCHEN0BATENLHOCTh M3y CHIA yueOHOro MarepHaa C

yuETOM JIOTMKH [IOCTPOCHHUA Kypea, BHYTPUIIPCAMETHBIX ¥ MEKIIPEAMCTHBIX CBsI3€H;
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MaéT METOAMYECKYI0 HHTEpIpeTaluIo LeNed M 3amad HM3ydeHus NpeaAMeTa Ha
yriyONEHHOM YpPOBHE C y4ETOM COBPEMEHHBIX MPHOPHTETOB B CHCTEMC CPEIHEro
obmero  o0Opa3oBaHHs,  COAEPIKATENBHOM  XapaKTEPUCTHKHM  IIAHMPYEMBIX
pe3y/IbTaTOB OCBOEHHS OCHOBHOM 00pa30BaTE/bHOW MPOrPaMMbl CPEAHETO o0rrero
00pa3oBaHus (IM4HOCTHBIX, METANPE/METHBIX, MPEAMETHBIX), & TAKKE C y4CTOM
OCHOBHBIX BHJIOB y4€OHO-II03HABATENBHBIX ACHCTBHH 00Y4YarOMIErocs M0 OCBOCHHIO
COZCPIKAHMS ITPEAMETA.

[lo BceM MO3ULMAM B IPOrpamMme IO XUMHHM MPELyCMOTPEHA MPEEeMCTBEHHOCTD C
0OydcHHEM XMMHM Ha YPOBHE OCHOBHOro obmiero obpasosanus. IIporpamma mo
XUMHHM CITY’KUT OPHEHTHPOM s COCTABJIEHHS aBTOPCKMX pabouux mporpamm. 3a
TpefenaMy YCTaHOBJIEHHOM MPOTPaMMOil 10 XMMHH 00s3aTeIBHON (MHBApHAHTHOI)
cocTaBISIOIIEH coziep KaHus yueOHOro mpeameTa «XuMus» 0CTaCres BO3MOKHOCTh
BHIOOpA €ro BapMaTHBHOM COCTABJIAIONIEH, KOTOpas JOJKHA ONpPEACIATHCT B
COOTBETCTBHM C HAIPAaBIEHHEM KOHKpPETHOro mnpoduius oOydenus. ABTOpamMu
pabounx MpOrpamMM MOXeET OBITh MPEIOKEH HHOM IOAXOM K CTPYKTYPUPOBAHHIO
y4eGHOr0 MaTepuaa U MoCIeI0BaTebHOCTH €ro U3y4eHHs, CBOE BUICHNUE MyTeH U
Ccr10coG0B (POPMUPOBAHHS CHCTEMBI IPEIMETHBIX 3HAHMH, yMEHUH U BH/IOB y4eOHOH
JEATEeTEHOCTH, a TAKKE CHCTEMBI CITOCOOOB M METOMYECKUX NMPUEMOB IO Pa3BUTHIO
¥ BOCIIUTAHUIO 00YYaIOILMXCA.

B coorBercTBuH ¢ KoHuentyansHbiMu nonoxeHusiMu PT'OC COO o nasHayeHUH
npeaMeToB 6a30Boro M yrayOnéHHOTO ypoBHEH B cucTeme nu(epeHIPOBaHHOIO
oOydeHHss Ha YypPOBHE CpenHero ofmero oOpa3soBaHUs XHMUS Ha ypPOBHE
yrnyGnéHHOrO M3yYeHHsl HAmpaBleH Ha peanu3alHio IPEEeMCTBEHHOCTH C
TIOC/e/YIOMUM JTANOM TTOTYUeHHs XHMUUECKOr0 00pa30BaHUs B PaMKaX M3Yy4EHHs
CIII[MATbHBIX ECTECTBEHHO-HAYYHBIX W XMMUUYECKHX [JUCLHIUIMH B BYy3aX H
OpTaHM3aLMAX CPEIHETO TPOhECCHOHATEHOTO 00pa3oBanus. B 3Toil CBA3M H3ydEHUE
npeaMera «XUMHS» OPHEHTUPOBAHO IPEMMYIIECTBEHHO HA PacIIMPEHHC W

yray6raeHne TEOpETHMYECKOM ¥ IPAKTHYECKOH —IOATOTOBKHM — 00OyHaroImxcs,
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BHIOPABIIMX ONpPEAEIEHHBIM NPOGUIb 00yYeHHA, B TOM YHCIE C IEPCICKTHBOMU
NOCJIEAYIONIEr0  TIONYYCHUS] ~ XUMHYECKOro  O0pasoBaHWs B OpraHH3aIMAX
npodeccuonabHOro  obpasoBanms. B cBere Tpebosammii  ®I'OC COO
[JIAHUPYEMBIM PE3yJIbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTENbHOM MPOTrPamMMbl
cpeanero obuiero o0pa3oBaHUs H3y4eHHE NpeaMera «XHMHUS» OPHEHTHPOBAHO
TAaK)K€ HAa PEILCHHE 3a/a4 BOCIUTAHUS U COLMAIBHOTO Pa3sBUTHsA 00y4arolHMXCs, Ha
(GopMHUpOBaHHE Y HUX OOIIEHHTEIUIEKTYallbHbIX YMEHHMH, YMCHHUH palMOHAIN3ALUY
yaeOHOro Tpyga ©  OOOOIIEHHBIX  CIOCOOOB  IEATENBHOCTH,  MMEHOLINX
MEKIUCIIMITNHAPHBIN, HaIIPEIMETHBINA XapaKTep.

XUMHA Ha ypOBHE YIUIyOJEHHOTO M3YYeHHS BKIIFOYAeT YTJIyONEHHbIE KypCBI —
«Opraanyeckas xumus U «O0IIas ¥ HeopraHuyeckas Xumusy. IIpu onpeneneHun
IOAXO0M0B K OTOOpY W CTPYKTYPHOW OpraHM3alliy COJEp)KaHHs I3THX KypCOB B
IporpamMMe 10 XUMHK 3a OCcHOBY mpuHsATHl nonoxenus GT'OC COO o pasnuunsix
0a30B0ro 1 yriy0JIEHHOTO YPOBHEH U3ydeHUs MIPEIMETA.

OcHOBY cojepkaHus KypcoB «Opranudeckas xuMmus» u  «Ob0mas u
HEOpraHHYeCKas XUMUs» COCTABISET COBOKYITHOCTh NPEIMETHBIX 3HAHUH H YMEHHUH,
OTHOCSAIIMXCA K 0a30BOMY YPOBHIO M3y4YeHHs IpeaMeTa. OJTa CHCTEMa 3HAHHH
TOJIy4aeT ONpPENEEHHOE TEOPeTHYECKOoe JOTMOJHEHHE, MO3BOJIONIee OCO3HAHHO
OCBOMTH CYNIECTBEHHO Oombummii 00bEM  (axTomoruyeckoro Marepuana. Ha
yrnyOnEéHHOM ~— ypOBHE  H3ydeHHMs  IpeaMera  obecrieueHa  BO3MOXHOCTb
3HAYKUTENHHOTO YBEIHYCHUS 00BEMA 3HAHUM 0 XUMHUUYECKHX JJIEMEHTaX U CBOMCTBaxX
UX COeIMHEHHH HAa OCHOBE PACIIMPEHUS M YIIyOJIeHHs TpeJICTABIEHUN O CTPOCHHH
BCHICCTBA, XMMHYECKOH CBS3M M 3aKOHOMEPHOCTAX IIPOTEKaHWA PEaKIu,
pacCMaTpPUBAEMBIX C TOYKM 3PEHMS XMMHYECKOW KHHETMKH W TEpMOJMHAMMKH.
M3ydeHre MepHOAMIECKOr0 3akoHa M IlepuoauyecKoi CHCTEMBI XHMHYECKMX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHHUYECKHX MPECTABICHUAX O
CTPOEHMH aTOMa. XHUMHUECKasi CBsA3b OOBACHAETCSA ¢ TOYKHM 3PCHMS IHEPIreTUIECKUX

U3MEHEHMH mnpu e€ o00pa3oBaHMU U pas3pylleHMH, a TakKe C TOYKH 3PEHUsA
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MEXaHH3MOB €& oOpasoBanus. VI3ydeHHe THIOB PpeaKkUuuid JOMOIHACTCA
GopMupoBanKeM TpeaCTaBIeHNH 00 3IEKTPOXMMHUIECKUX IPOIECCAX U IICKTPOIH3C
pacIUIaBOB U PaCTBOPOB BEIECTB. B Kypce OpraHnIeCKON XUMHH TIPK paCCMOTPEHHH
PEaKIMOHHOM CIIOCOOHOCTH COEMHEHUH yNENAeTCsi 0c000C BHUMAHHUE BOTIPOCAM 00
NEKTPOHHBIX 3P (EKTax, O B3AUMHOM BJIMSIHUE aTOMOB B MOJIEKYJIaX U MCXaHU3MaX
peakuuii. Ocofoe 3HAUYCHHE MMEET TO, 4YTO HA COACPKAHHE KypCOB XHMHH
YrIyOnEHHOrO YPOBHS M3y4eHHsS [ KIACCOB OMPENENEHHOTO Mpoduis (TIaBHEIM
06pa3oM Ha UX CTPYKTYPY ¥ XapakTep NOTONHEHHH K OOLIeH chcTeMe MPeAMETHbIX
3HAaHMI1) OKa3BIBAIOT BIMSIHUE CMEXHBIE NMPEAMETHL. Tak, HanpuUMep, B COACPKaHHU
nmpeaMeTa Ui KJIACCOB XMMHUKO-(u3uueckoro npoduus Gonbuioe 3HayeHune OynyT
HMETh IEMEHTHI yueOHOro MaTepHaa o obmeil xumuu. [Ipu u3ydeHun npeamMeTa B
IaHHOM CJlydae akIeHT OyJeT CIeNlaH Ha OOLIHOCTh METOJOB ITO3HAHMI, OOLIHOCTh
3aKOHOB M TEOPMH B XUMHM M B (QH3MKE: ATOMHO-MOJICKYJAPHAs TEOPHA
(Moneky/spHas Teopusi B (U3MKE), 3aKOHBI COXPAHECHHS MacChl U SHEPIUM, 3aKOHDI
TepMOJHHAMUKH, DJIEKTPONIN3a, NPEICTABICHHS O CTPOEHMH BELIECTB M Jpyroe. B
COJEpKAHWM TIPEeIIMETa JUIs KJIaCCOB XMMHKO-OHONOIMYECKOTO TPOduIs OONMbIIH
yIenbHBIA BeC OYIET MMeTh OpraHuYecKas XuMus. B 3TOM cirydae MpeloCTaBIIseTCs
BO3MOYKHOCTb JUTSL 00Jiee 00CTOATENILHOTO PACCMOTPEHH XUMUYIECKOM OpraHH3aluy
KJIETKM KaK OMOJIOTMYECKOM CHCTEMBI, B COCTAB KOTOPOH BXOMAT, K IMPUMEPY, TAKHE
CTPYKTYPHBIE KOMIIOHEHTBI, KaK JIMIK/BI, OEIKH, YIJICBO/BI, HyKICHHOBbIE KHCIIOTDI
u apyrue. IIpy 3TOM 3HaHWMS O COCTaBE M CBOMCTBaX NPENCTaBUTENEH OCHOBHBIX
KIACCOB OPTaHMYECKHMX BEIECTB CIIy>KAT OCHOBOM JUISI HM3YYCHHS] CYLIHOCTH
IPOIECCOB (POTOCHHTE3A, IbIXaHMs, UIIEBAPCHHS.

B nmame (GOpPMHpOBAHWS OCHOB HAay4HOrO MHPOBO33PEHUS, OCBOCHHA
OOILEHAYYHBIX METOJOB TMO3HAHMA M OIBITA NPAKTHYECKOTO NMPUMEHEHHS HAy4HbIX
3HaHWIl u3ydeHue npeaMeTa «XuUMuS» Ha yriayOJI€HHOM YpPOBHE OCHOBAaHO Ha
MEXKITPEJIMETHBIX CBS35AX C YYeOHBIMM NpEIMETaMH, BXOJAIUMHU B COCTaB

npeAMeTHbIX obiacreit «EcTecTBeHHOHAay4HBIE mNpeaMeTh», «MaTemaTuka u
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uHdopMaTHKa» 1 «PyCCKuUid A3BIK U JIATEPATYPa».

[Ipu usydeHun yaeOHOro mpeaMera « XUMHID» Ha yrIryOIEHHOM YPOBHE TaKOKE, KaK
HA YpPOBHE OCHOBHOI'O H CPEIHEro 00Wero 00pa3oBaHHUS (na 6a30BOM YypOBHE),
3a/[aucii IIEPBOCTECIIEHHONW 3HAYMMOCTH SBIAETCS (OPMMPOBAHHME OCHOB HAYKH
XUMHH Kak 0BJacTH COBPEMEHHOTO €CTECTBOSHAHMSA, MPAKTUICCKOH ACATEIHLHOCTH
yeIOBEKa M OJHOTO U3 KOMIOHEHTOB MHUPOBOW KyNbTYphL. Pelienue 3Toi 3a1auu Ha
yry6aEéHHOM YPOBHE M3YUEHHs MPEAMETa NPEANOIaracT peanu3aluo Takux 1ene,
KaK:

(GopMupoBaHKe MPEICTaBIEHH:

0 MaTepHaJbHOM eIMHCTBE MHpa, 3aKOHOMEPHOCTAX W MO3HABAEMOCTH SIBJICHUY
TMIPUPOJIBI, O MECTe XMMHH B CHCTEME €CTECTBEHHBIX HayK M e€ BelIyIlel poJH B
o0ecrieyeHMH YCTOMYMBOTO PpAa3BUTHS YEJIOBEUECTBA: B  PCLICHUH pobnem
3KOJIOTMYECKOM, SHEPIeTMYECKOH U MHUIIEBOM 0€30I1aCHOCTH, B Pa3BUTHI MCIUIIMHEL,
CO3NAHMM HOBBIX MATEPUAIOB, HOBHIX HMCTOYHHMKOB OHEPIUH, B 00€CHEYCHUH
PAIMOHANILHOTO [IPUPOIONIONB30BaHMS, B HOPMUPOBAHUYM MUPOBO33PCHHUS U obmiei
KyIBTYpHI 9eJIOBEKA, @ TAKKE IKOJOTMUECKH 0DOCHOBAHHOTO OTHOMICHMA K CBOEMY
3710pPOBBIO W TIPUPOIHOM Cpene;

OCBOCHHE CHCTEMBI 3HAHHM, JEXAI[MX B OCHOBE XUMHYECKOH COCTaBILIOIIEH
€CTECTBEHHO-HAYUHON KapTHHBI Mupa: (yHIaMEHTAIbHbIX MIOHATHM, 3aKOHOB H
TeOpHil XMMMH, COBPEMEHHBIX NIPEICTABJICHHH O CTPOCHWM BEIICCTBA Ha PA3HBIX
YPOBHSX ~ —  aTOMHOM,  MOHHO-MONCKYIADHOM,  HaAMOJICKYJIADHOM, O
TEPMOJHHAMHICCKHX U KHHETHUYECKHX 3aKOHOMCPHOCTIX MPOTEKAHUA XUMHYECKHUX
peakiuif, 0 XMMHYCCKOM DPaBHOBECHH, DPAcTBOpax M JIUCICPCHBIX CHCTEMAX, 00
00UMX HAYYHBIX TIPUHIMIIAX XUMUYIECKOI0 MPOU3BO/ICTBA,

dbopMupoBanne y 00ydaromMXCsi OCO3HAHHOTO MOHMUMAHHA BOCTpEOOBAHHOCTH
CHCTEMHBIX XMMHUUECKMX 3HAHWHA IUIs OOBACHEHHS KIIOUEBBIX HieH u mpobieM
COBPEMEHHOW XUMHH, )i OOBACHEHHS M ITPOTHO3UPOBAHMA SABIEHUH, MMEOIIMX

eCTECTBEHHO-HAYYHYIO TIPHPOAY; IPAMOTHOTO PEIIEHMs HPOOIeM, CBA3AHHBIX C
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XUMMEH, IPOTHO3MPOBaHMs, aHanM3a M OLCHKH C TO3UIMHA  IKOJIOTUIECKON
6e30MaCHOCTH TIOC/IEACTRBHI OBITOBOM U POM3BOJCTBEHHOM ICATEIBHOCTH YEI0BCKA,
CBSI3AHHON C XMMHMYECKMM IIPOM3BOJCTBOM, MHCIIOJB30BAHHEM H IEpepaboOTKOH
BETLICCTB;

yIiIyONeHue Npe/ICTAaBIeHNH O HAaYYHBIX METOJAxX I[O03HAHHA, HEOOXOIUMBIX ISt
pUOOPETEHUs] YMCHUM OPHUECHTHPOBATECS B MMpPC BCIICCTB U 00BSICHEHUS
XHUMHYECKHX SBJICHHUI, UMEIOIIUX MECTO B IPHUPOJE, B IPAKTUUCCKOH JEATEIbHOCTH

U TIOBCEAHEBHOM KU3HU.

EJIA U BAJTAYM YYEBHOI'O NPEIMETA «XUMMUS»

B mpakTHKe TpernojaBaHus XHMHM KaK Ha YPOBHE OCHOBHOTO 001Iero
00pa3oBaHus Tak M Ha YPOBHE CPEIHETO OOLIero 00pa3oBaHus, IPU ONPEJCTICHIH
CONCPIKATENBHON ~XapaKTePUCTHKM LENeil M3Y4eHHs NpeIMeTa HAIpaBICHACM
[EPBOCTENEHHOW 3HAYMMOCTH TPAJMIMOHHO TNPU3HAETCS (hopMHUpOBaHHE OCHOB
XAMHYECKOW HayKu Kak o0JlacTd COBPEMEHHOIO €CTECTBO3HaHHA, IIPAKTUYECKON
NESTEMbHOCTH YENOBEeKa M KaK OJHOr0 M3 KOMIOHEHTOB MHPOBOH KyNBTYDBI. &
METOIMIECKOM TOUKH 3pEHHMsA Takodl MOAXOX K ONpPEIENeHUIO LeNeH H3yIeHns
IpeMeTa SIBIETCA BIIOJIHE ONPABIaHHBIM.

[NaBHBIMM TIETSAMH HM3ydeHusi npenmera «XuMHsD Ha YPOBHE CPEAHETO
o61iero obpazoBanus Ha 6a30BOM YPOBHE SBJIAIOTCA:

GopMHUpOBaHUE  CHCTEMbl  XUMHMYECKHX 3HAHUM KAk  Ba)KHEHIIeH
COCTABIISIONIEH €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, B OCHOBE KOTOPOH Jexkar
KIIFOUEBbIE TIOHATHSA, QYHIaMEHTAIbHBIE 3aKOHbI W TEOPUH XMMHH, OCBOCHHE A3BIKA
HAyKd, YCBOGHME W  TIOHMMaHHe  CYIIHOCTH  JOCTYIHBIX 00001IeHHH
MHPOBO33PEHUYECKOTO XapakrTepa, O3HAKOMJIEHHe C HCTOPMEH HX PpasBUTHA U
CTAHOBJICHHUS;

(hopMHpOBaHUWE W PasBUTHE NPEJCTABICHMII O HAy4HBIX MCTOJAX MO3HAHMA
BEIIECTB M XMMHUYECKHX pEaKiui, HeOOXOMMMBIX [l IPHOOpETCHHS YMEHUI
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OPUEHTHPOBATLCSI B MHUPE BEUIECTB M XHMHYECKHMX SBICHMM, MMEIOIIMX MECTO B
NPUPOJIE, B IPAKTUYECKON U IIOBCEJHEBHOM JKU3HM,

pa3sBUTHE YMEHHMH M CIOCOOOB [EATENBHOCTH, CBA3AHHBIX C HAOJIO/CHUEM U
OOBSCHEHHEM XHMMHYECKOTO SKCIIEPUMEHTa, COOJIIOJEHHEM IpaBuil 0O€30MacHOrO
oOpaIleHus ¢ BEIIECTBAMH.

ConepkareyibHasi XapaKTepUCTHKa Ieledl M 3aJay M3y4eHHs NpeaMera B
OporpaMMme 10 XMMHM yTOYHEHA M CKOPPEKTHpPOBaHA B COOTBETCTBMHM C HOBBIMH
IPUOPUTETAMH B CUCTEME CpeiHero obmiero oopazosanus. CeroaHs B npernoaBaHiun
XUMHH B OOJIBIIEH CTENEHM OTHAETCS MPENNOYTEHUE MPAKTUYECKOW KOMIIOHEHTE
comepkaHus ~ OOyYeHHs, OPHUCHTMPOBAHHOM Ha  MOATOTOBKY  BBIIYCKHHMKA
oromIeo6pa3oBaTeLHON  OpraHM3alvy, BIAJEIOIero He HaboOpoM 3HaHUH, a
(QYHKIHOHATBEHOM TPAMOTHOCTBIO, TO €CTh CIOCOOaMH W YMEHHSMH aKTHBHOTO
NOJNyYeHWs 3HAHUHA U TNPUMEHEHHA HX B PEWIBHOW JKU3HM JUIA PCIICHMA
MPaKkTUYECKMX 3amad. B 9Toi CBA3M TpU U3ydeHHU Tpeamera «XUMHA»
JIOMHHUPYIOIIEE 3HaUE€HHE TPUOOPETaI0T TAKKME IETH U 3a1a4H, KaK:

ananranus oO0y4aromXCcs K YCIOBHAM IMHAMMYHO Pa3BUBAIOIIETOCS MHpA,
(GOpMHpOBaHHE  MHTEUIEKTyalbHO  DasBHTOH  JMYHOCTH,  TOTOBOH K
caM000pa30BaHUI0, COTPYIHHYECTBY, CAMOCTOATENLHOMY TPHUHITHIO TI'PAaMOTHBIX
pEelleHnl B KOHKPETHBIX JXH3HEHHBIX CHUTYaI[HsAX, CBA3aHHBIX C BEIIECTBAMH M HX
NpUMEHEHHUEM;

GopMupoBaHME y  OOYYAIOIMUXCA  KJIFOUEBBIX  HABBIKOB  (KIIFOUEBBIX
KOMITETEHLIMI), HMEIONIUX YHUBEPCAJILHOE 3HAYEHHME JUISI PA3JIMYHBIX BHJIOB
JESTEIBHOCTH: pEleHus NpobiieM, MOKMCKa, aHanu3a M 00paboTKM HH(pOpMAIMH,
HEOOXOJUMBIX U1 IPHUOOPETEHUs OIbITa AEATEILHOCTH, KOTOpask 3aHUMaeT BaKHOE
MECTO B TIO3HAHMM XUMHH, 4 TaK)Xe JUIi OLEHKH C TO3MIMH OKOJOIHYECKOH
6e30MacHOCTH XapaKTepa BIVMSHUS BEIIECTB U XMMHUECKHUX IPOLECCOB HA OPraHu3M

JesloBeKa U NPUPOAHYIO CPEMY;

15




pa3BUTHE MO3HABATEILHBIX HMHTEPECOB, HHTEIVICKTYAIBHBIX M TBOPYCCKAX
criocobHoCTEH 00yJaroUMXCsi: CIOCOOHOCTH CaMOCTOSTENIBHO mpuoOpeTaTe HOBBIC
3HAHMS 110 XMMHH B COOTBETCTBHHU C JKH3HCHHBIMH IOTPEOHOCTSMH, HUCIIOIb30BATh
coBpeMeHHbIe MH(OPMAIMOHHBIE TEXHOJIOIMH I TOUCKA W aHalu3a yyeOHON H
HAY4YHO-TTOMYJIIPHOH HHPOPMALMH XUMUYECKOTO COACPIKAHI;

GOpMHpOBaHHE M PAa3BUTHE Yy 00yYalOUMXCs aCCOINMATHBHOIO M JIOTHHECKOTo
MBILIUIEHHS, HAOII0AATeIbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTODPBIC 0COOEHHO
HeOOXOMUMBI, B YAaCTHOCTH, IPU IUIAHUPOBAHMM M IIPOBEJCHUH XMMHUIECKOIO
IKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOOydalomuxcs  yOexIEHHOCTH B I'YMaHUCTHYECKON
HAMPABIEHHOCTH XHMHH, €€ BAXKHOW POIM B PEIICHUH rno0albHEIX MpobieM
PAIHOHATBLHOTO TPUPOIOIONB30BAHHS, MOMOIHCHNA SHEPIETHYECKUX PECYPCOB 1
COXpaHEHUs] IPHUPOJHOTO pPABHOBECHS, OCO3HAHMSA HEOOXOUMOCTH OEepexKHOr0O
OTHOIIEHUS K TPHUPOJE U CBOEMY 3[0POBBIO, a TakXke NPHOOPETEHMs OIBITA
JICTIONMB30BAHMS TOJYYECHHBIX 3HAHMM [Uisi NPUHATHA TIPAMOTHBIX PCIICHMH B
CUTYallUAX, CBI3aHHBIX C XUMHYECKUMM SIBICHUAMH.

Ipu usyuenuu yuebrozo npeomema «Xumusy Ha YenyOnéHHOM ypOeHe MAaKdice,
KaK Ha ypoGHe OCHOBHO20 U CpedHe20 0bujeco0 0Opas06aHus. (Ha 6azosom yposHe),
sadaueti nepeocmenenHot 3HAUUMOCHU AENAMCA (HOpMUPOBAHUe OCHOE HAYKU
XUMUL KaK 0BAaCMU COBPEMENHO20 eCMeCmEO3HANIs, NPAKMUECKOU 0esmenbHoCmu
YenoeeKka u 00OHO20 U3 KOMNOHEHMO8 MUPOBOU KYIbMypbl.

Pewenue omoti 3adauu  Ha YenyOnéHHOM YpO8He u3ydeHus npeomema
npeononazaem peanu3ayuio maxKux yeieu, Kax:

opmuposanue npeocmasnenHuL:

0 MAmMepuaibHOM eOuHcmee Mupa, 3aKOHOMEPHOCMAX U NOo3HasaeMocmu
AGNEHUl NPUPOObL, O Mecme XUMUU 6 CuUCmeme eCmeCcmeenHblX HaAyK U eé gedyweu
poau 6 obecneueHuu YCMOUYUB020 PA3GUMUSA HeN06eUecmed. 6 peuleruu npoonem

DKON02UUECKOT, IHEP2EMUUECKOU U NUUeBOU bezonacHocmu, 8 pazeumun MeOUyUuHbl,
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CO30aHUU HOBbIX MAMEPUANO8, HOBLIX UCMOYHUKOB JHEpauu, 6 obecheyenuu
PAYUOHATBHO20 NPUPOOONONL306AHUS, 8 POPMUPOSAHUU MUPOBO33PeHUs U 0buel
KYIIbMypbl 4eno6exa, a makice IKon02uiecku 060CHOBAHHO20 OMHOWEHUS K CB0eMY
300P08bI0 U NPUPOOHOIL Cpede;

0CBO€HUE CUCMEMbL SHAHUL, NeNCAUUX 8 OCHOBE XUMUYECKOU COCMAsIsiowel
eCMecmseHHO-HAYYHOU KAPMUuHbl MUpa: (YHOAMEeHMANbHbIX HOHAMUL, 3aKOHO8 U
Meopull XUMUl, COBPEMEHHbIX NPeOCMABIeHuti 0 CMPOEHUU BEUyecmed HA PaZHbIX
YPOBHAX — —  AMOMHOM, UOHHO-MONEKYJISIPHOM, HAOMONEKYNIAPHOM, 0
MEPMOOUHAMUYECKUX U KUHEMUYECKUX 3AKOHOMEPHOCMAX POMEKAHUSL XUMUYECKUX
peakyutl, 0 XUMUYECKOM PAGHOBECUU, PACMEOPAX U OUCNEPCHbIX cucmemax, ob
OOWUX HAYUHBLX NPUHYUNAX XUMUYECKO20 NPOU3EOOCTBA,;

popmuposanue y 06y4arOWuxca 0COHAHHO20 NOHUMAHUA 80CIMPEBOBAHHOCIUL
CUCMEMHbIX XUMUYECKUX 3HAHUU ONA OObACHeHUs Kouegblx udei u npobrem
COBPEMEHHOU XuMuy, Oni OOBACHEHUS U NPOSHOSUPOGAHUS ABNEHUL, UMEIOUUX
eCMeCcmeeHHO-HAYUHYIO NPUPOOy, 2PAMOMHO20 peweHus npobrieMm, CEA3AHHLIX C
XuMuel, NpoZHOZUPOSAHUS, AHAIU3A U OYEHKU C NOSUYUL OIKOIOSUHECKOl
besonacnocmu  nocreocmeuti  6bIMOGOU U NPOUZBOOCMBEHHOU — OeSsMeNbHOCTU
Yel06eKd,  CEA3AHHOU €  XUMUYECKUM NPOU3BOOCMEOM, UCHOAbIOBAHUEM U
nepepabomroii geujecme,

yenybnenue npedcmagnenuii 0 HAYYHbIX MEMoOax NO3HAHUA, HeobXOOUMbIX O
npuobpemenus yMeHull OpPUEHMUPOSAMbCs 6 MUpe Gewecms u o0bwbACHeHUs.
XUMUYECKUX ABNLCHUU, UMEIOUJUX MECMO 8 NpUpoode, & NPaKxmuyecKoll 0esmenbHOCmu
U NOBCEOHEBHOU HCUHIL.

B nnane peanusayuu nepeoouepeonvix 60CHUmMamensvuuiXx U pazeuBaIOUUx
Qynkyuii yenocmuou cucmemvl cpednezo obuezo 06pazosanus npu  usydeHuu
npeomema «Xumusy na yanybnénnom yposne ocobyio aKmyanbHocms npuobpemaiom

maxue yeau u 3a0ayl, Kax:
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socnumanue Y6ercOEHHOCHU 6 NOZHABACMOCI A6eHULE NPUPOOb, YEaAXCEHUS
K npoyeccy meopyecmea 6 0bNACMIL MeoPemu4ecKux u NPUKIAOHbIX uUccre008anull 8
XUMUY, opMUposanue MUpoB033PeHUs, COOMBEMCMBYIOUe20  COBPEMEHHOMY
YPOBHIO PA36UMUA HAYKU,

paseumue  MOmusayuu K O0OyueHuro U NOZHAHUIO, cnocobrHocmel K
CAMOKOHMPONIO U CAMOBOCRUMAHUIO HA OCHO8E YCBOEHUA O0DUjeueno6edecKux
yeHHocmel,

pazeumue NnO3HAGAMENbHbIX UHIMEPECO8, UHMENNIEKMYANbHbIX U MEOPUEeCKuUx
cnocobrocmeii 00yuaOWUXCs, POPMUPOBanUe Y HUX CO3HAMENbHO20 OMHOUEHU K
CamooBpazoeanuio U HenpepbieHoOMY O00PA306aHUI0  KAK  VCIOGUIO  YCHEUHOU
npogpeccuonanvHoti U 00WecmeeHHot  OesmenbHOCHU, — OMEEMCMEEHHO20
OMHOWEHUS K C80eMY 300POBbIO U NOMPEBHOCHU 8 300p060M 06pa3e ACUSHU,

(opmuposanue ymeHuti u HABbIKO8 PA3YMHO20 NPUPOOONONL30EAHUSA, paseumue
IKONO2UUECKOLi  KYIbmypbl, — npuobpemenue — ONvima — 0OUJeCmEeHHO-NONe3HOl
IKONI02UHECKOU QeAMENbHOCHIU.

[leid © 3amaud  M3ydeHHs TpeaMeTa «XHUMHS» MOMYy4WId  [OAPOOHYIO
METOJMUECKYIO HHTEPIPETALUIO B pas3jene mporpammsl «IlmaHUpyeMBIE pE3yIbTaThI
OCBOCHMS IpeameTay, Gnarogaps ueMy oOecreyeHo 4YE€TKOe IPEICTABICHUE O TOM,
Kakie 3HAHUS U YMEHHsS MMEIOT NPSMOe OTHOIIEHHE K pEeanu3alii KOHKPETHOH

LEH.

MECTO YYEBHOTI'O NPEJIMETA «XUMWSI» B YYEBHOM IIJIAHE

B cucreMe cpemHero obmero oGpasoBaHus «XuMus», W3ydaemas Ha 0a30BOM
YpOBHE, NpHU3HAHA O00sA3aTENBHBIM YYeOHBIM [PEIMETOM, BXOIANIMM B COCTaB
npenMetHoit  obmactu  «EcrecTBeHHBle  Haykm». OOmee  4MCIO  4acoB,
PEKOMEH/IOBAHHBIX UIs u3y4enus xumun — 70 yacos: B 10 kmacce — 35 4acoB (1 gac
B Hezeno), B 11 kiacce — 35 yacos (1 yac B HEZIENIO).

YuebHbpll npeaMer «XuMUs» yriIyOn€éHHOro ypOBHS M3YUCHMs BXOIMT B COCTaB
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npeaMeTHON 00nacTu «ECTECTBEHHBIC HAYKH. Ero wusyueHHe MPEIyCMOTPEHO
B KJTACCAaX €CTECTBEHHOHAYYHOro MPO(HIL, HAmpuMep XHMHYCCKHX, XMMHKO-
GHOJIONMYECKUX W MEIMIMHCKMX. B 3THX KiaccaX H3YyYeHHC IAaHHOTO IIPEAMCTa
IPELYCMOTPEHO B 00BEME yueOHOM HArpy3Ku HE MCHES 3 4 B Hegeno. O0mEee YMcio
4acoB, PEKOMEHJOBAHHBIX Ul M3Y4CHWs XMMHH Ha yrayGnénsom yposre, — 210
yacos: B 10 kracce — 105 gaca (3 uaca B Hezeno), B 11 kacce — 105 4aca (3 waca B
HEJIENIO).

[Ipu  opMupoBaHuE 0OPa30BATENBHOM OpraHu3aiueil MyNbTUIPOPUIBHOTO
yue6Horo ruiana st 10 1 11 k1accoB yCTaHaBIIMBACTCS yueOHasi Harpyska 1o IpPeaMeTy
«Xumusy A 6azoBoro ypoeHs B obbeme 1 uac B mememo (35 4 B roa), a IJd
YIIyOIEHHOTO yPOBHS CIEAyIOUM 06pasoM: 1 gac B HEZENIO 3a CHeT 00s13aTenbHON
gacti OOIT COO u 2 gaca 3a cuer gact OOII COO Ha TOTMONHUTENBHEIC yueOHBIE
npemeTsl. Takum 0Gpasom, st 06ydaromuxcs, BBHIOpABLIMX YTIyOJIEHHOE H3YUCHHE
XUMHH, yIeOHas Harpy3ka yCTAHABIMBAETCS TAlOKe 3 Yaca B HEJICITO (105 u B ron),
3TO MpPABOMEPHO, €CIM MAaKCHMajbHasi ydyeOHas Harpyska He TMpEBbIIACT
MAKCHMAJIBHO JOIYCTUMYIO y4eOHYIO HArpy3Ky B HEJIETIIO.

B TeMaTHYeCKOM ILUIAHHPOBAHWM yKa3aH pe3epB y4eOHOro BPEMEHH, KOTOPOES
pEKOMEHIyeTcss Uil peanu3alud  aBTOPCKUX —MOAXONOB IO  MCIOJIR30BAHUIO

pa3Ho06pasHeIX GOpM OpraHu3amK yuebHOro mpomuecca.

[UIAHUPYEMBIE PE3YJbTATHI OCBOEHUS YUYEBHOTI'O NPEIMETA
«XUMMUSA»

®I'OC ycTaHaBmuBaeT TpeOOBaHHs K PE3ylIbTaTaM OCBOCHHA 00y4aroIMHUCS
mporpaMM  cpenHero o6mero obpasoBaHms (TMYHOCTHBIM, METaNpPEIMETHBIM 1
npeMeTHEIM). [lonydenre XMMHYECKOTo 00pa3oBaHus Oasupyercss Ha OCHOBHBIX
JIMIAKTHYIECKUX TPUHLIUIAX 00ydeHns (HayYHOCTH, CHCTEMHOCTH, CHCTEMATHIHOCTH,
JOCTYIIHOCTH, CBSI3M TEOPHM C MNPAKTHKOH, HATIANHOCTH M Ip.), Ha NPUMEHEHHH
COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH C yYETOM MEXaHHU3MOB JOCTHNKCHWA
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BCEX IUIAHUPYEMBIX  PE3YIBTaTOB  OCBOEHMS  OCHOBHOH 00pa3oBaTeNBHOM
mporpaMMel.  Hay4dHO-METOAMYECKOH OCHOBOH I pa3pabOTKH IUIAHHPYEMBIX
pEe3yJbTATOB OCBOEHHSI TMPOrpaMM CpelHero oOIIero o0pa3oBaHMS —SBISETCH

CHUCTEMHO-IEATETLHOCTHRIN TOIXOI.

JUYHOCTHBIE PE3YJIbTATDI

B COOTBETCTBHM C CHCTEMHO-AEATENBHOCTHBIM IOJAXOAOM B  CTPYKTYype
JINYHOCTHEIX PE3YJIbTATOB OCBOCHHUS TNpEAMeTa «XUMHs» Ha YPOBHE CPEIHETO
0011ero 00pa3oBaHUs BBIJICIEHBI CIEAYIOIIHME COCTABJISIOLINE:

OCO3HAHME  OOYYaIOIIMMHUCA  POCCUHCKOHM rpaXKTaHCKOM ~ MJEHTHYHOCTH —

TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTENLHOCTH U CAMOOIIPEAEIICHUIO,;

HaJIM4YKe MOTHBAIMH K 00yUEHHIO;
LleJIEHaNPaBIIEHHOE pPa3BUTHE BHYTPEHHUX YOEKIEHHWH JIMYHOCTH HA OCHOBE

KJIIOUEBBIX IIEHHOCTEH U MCTOPUYECKUX TPAJULMi 0a30B0i HAYKH XUMUH,
FOTOBHOCTH M CIIOCOOHOCTH  OOYYArONIMXCS PYKOBOACTBOBAThCA B CBOEH

NESTEILHOCTH LEHHOCTHO-CMBICJIOBBIME YCTAHOBKAMH, NPUCYIMMH LIEJIOCTHON

CHUCTEME XMMHYECKOTO 00pa30BaHMs;

HalIW4Me NPaBOCO3HAHUA DKOJOTHYCCKON KyJIbTYPBl U CIOCOOHOCTH CTaBUTh LIEIH U

CTPOMUTH KM3HEHHbIE IUIaHBL.

JIMYHOCTHBIE PE3YIbTAThl OCBOCHHUS MpeaMeTa « XUMHA» JOCTHIal0TCSA B CIUHCTBE
y4eOHOM W BOCIMTATENBHOH JesTensHocTH OpraHusalid B COOTBETCTBUHM C
T'YMaHUCTHYECKUMH, COIMOKYIBTYPHBIMHU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMH H
HJeaIaMH POCCHICKOTO TPaXKJaHCKOT0 00IIeCTBa, IPUHATHIMU B 00IIIECTBE HOPMAMU
M TOpaBWIaMM  TIOBEIEHHUS, CHOCOOCTBYHIOLIMMM MpOIiecCaM  CaMOIIO3HAHMs,
CaMOpa3BUTHsA M HPABCTBEHHOTO CTAHOBIEHHS JINUHOCTH 00Y4arOIUXCS.

JINUHOCTHBIE ~ pe3yJbTaTBl  OCBOEHMsA  NpeaMeTa  «XUMHs»  OTPakaroT
c()OPMHUPOBAHHOCTL ~ OIBITA I[IO3HABATENBHOM U IIPAKTUYECKOW [JEATEIBHOCTHU
00yuaroUMxcs M0 peanu3allii MPUHATHIX B OOIIECTBE LIEHHOCTEH, B TOM 4HCIIE B
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4HacCTH.

1. 'pakaaHCKOro BOCIHMTAHUSA:

OCO3HAHUA OOYYarOUIMMHUCS CBOMX KOHCTUTYLMOHHBIX IIpaB U 00sS3aHHOCTEH,
YBa)X€HUS K 3aKOHY U IIPaBOIOPSIKY;

MPEACTaBICHHA O COUHMAIbHBIX HOPMaX H IPaBHIIaX MEXKIHYHOCTHBIX OTHOLUCHHUH B
KOJUIEKTHBE;

FOTOBHOCTH K COBMECTHOH TBOPUECKOHW IeATENFHOCTH IPH CO3JaHMM y4eOHBIX
MPOEKTOB, PEUIEHWHM Y4YeOHBIX M IIO3HABATEIBHBIX 3aJ1a4, BBINOJIHEHHH
XMMHYECKHUX IKCIIEPUMEHTOB;

CIOCOOHOCTH NMOHMMATh U NMPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTMKY M apr'yMEHTBI

JIPYTUX TIPH aHAJIU3€ Pa3IMYHbIX BUJOB yueOHON NEATENBHOCTH;

2. ITaTpuOTHYECKOT0 BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOLIEHHS K HCTOPHYECKOMY M HAYyYHOMY HACIEIMIO OT€YECTBEHHOU
XUMUH;

YBaXXCHUs K IIPOLIECCY TBOPUECTBA B 00IACTH TEOPHU M IIPAKTHYECKOTO MPUMEHEHHUS
XMMHH, OCO3HAHHS TOTO, YTO JOCTHIKEHUS HAYKH €CThb PE3YJIbTAT JIMTEIBHBIX
HaOTIOICHHM, KPOTOTIMBEIX JKCIHEPUMEHTAIBHBIX IOUCKOB, IOCTOSAHHOIO TPYAa
YUEHBIX U NIPAKTHUKOB,

HHTEepeca W IMO3HABATEIbHBIX MOTHBOB B IOJIYYEHMH U TIOCIEOYIOIIEM aHaJIH3e

I/IHd)OpMaLIHH O IEPEAOBBIX JOCTHIKCHHAX COBpeMeHHOﬁ OTE€YECTBEHHOM XUMHH,

3. JyX0OBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, DTUYECKOIO ITOBE/ICHHUS,

CIIOCOOHOCTH OLIEHMBATh CUTYalldH, CBS3aHHBIE C XUMUYECKMMH SBICHUSMH, U
NPUHMMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYICH HAa MOpPAILHO-HPABCTBEHHBIE
HOPMBI ¥ LEHHOCTH;

TOTOBHOCTH OILIEHHMBAaTh CBOE IMOBEJCHHE M MOCTYIKU CBOMX TOBAPUIIECH C IO3HIHIMA

HPaBCTBEHHBIX M IMPAaBOBBIX HOPM M OCO-3HAHHE HOCHGHCTBHﬁ OTHX ITOCTYIIKOB,
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4, ®opMupoBaHUs KYJbTYPhI 310POBbSI:

TOHMMAHUS LIEHHOCTEH 3I0POBOTO M 6€30macHOro 00pa3a SKH3HHM; HEOOXOMMMOCTH
OTBETCTBEHHOT'O OTHOIICHHA K COGCTBGHHOMy Q)HSH‘{GCKOMY H TICUXHYECKOMY
3/10POBBIO;

COOIIIOICHIS PaBHIT GE3011aCHOTO OOPALICHHS ¢ BEWECTBAMH B OBITY, IOBCEAHCBHOU
YKU3HU U B TPYIOBOU JAECATEIBHOCTH,

[NIOHUMAaHHA [EHHOCTH IpPaBHJI HHIAWBHOYAJIbHOT'O H KOJUIEKTUBHOTO 0€30macHOro
IOBEIEHHA B CUTYAlMsX, YIPOKAIOLUINX 3I0POBBIO U JKU3HH JIFONCH; OCO3HAHMA
MOCAEACTBUH M HENPUATHS BPEIHBIX NPHBBYEK (YIOTPEOICHHUs —AJIKOTOJ,

HapKOTHKOB, KypEHU);

5. TpynoBoro BOCIHHTaHUSI:

KOMMYHHKATHBHOM KOMIIETCHTHOCTH B Y4eOHO-HCCIIENI0OBATENIBCKON NEATEIBHOCTH,
00OIIECTBEHHO MTOJIE3HOI, TBOPYECKON U APYTUX BUIAX NEATEIbHOCTH,

YCTAHOBKH HA AKTMBHOE yYacTHe B PEIICHHH TPAKTHYECKHX 3a/ad COLMATBHOH
HaNpaBJIEHHOCTH (B paMKaX CBOETO KIIacca, IIKOJIbI);

MHTEPECA K MPAKTHYECKOMY H3YYEHHMIO NPO(deccuil pa3iidHOTO pojia, B TOM 4HCIIe
Ha OCHOBE IIPYMMEHEHUS MPESAMETHBIX 3HAHUH 110 XUMHUHU,;

YBa)KEHHUs K TPYLY, JIOAAM TPY/a U PE3y/bTaraM TPYJOBOU JEATEILHOCTH;

FOTOBHOCTH K OCO3HAHHOMY BBIOOPY MH/MBUIYalbHOH TPaeKTOpMU 00pa3oBaHMU,
Gynymeit mpodeccuy U peanusaii cOOCTBEHHBIX KU3HEHHBIX IUIAHOB C y4ETOM
IMYHOCTHBIX HHTEPECOB, CHOCOOHOCTEeM K XHMHM, MHTEPECOB M TOTpeOHOCTEH

o0IecTna;

6. JKOJIOrHYeCKOro BOCIUTAHUSA:

JKOJIOTMYECKH IENECOO0pa3HOTO OTHOINEHMA K M[PUPOJE, KaK HCTOYHHKY
CYIIECTBOBAHMUS YKU3HU HA 3EMIIE;

MOHMMaHWs  TJIO0AJBHOTO  XapakTepa OKOJIOTHYECKMX  MpoOneM,  BIIMSHUS

3KOHOMHYECKHX ITPOIECCOB HA COCTOSIHIE IPUPOIAHOM M COLMAIBHOM CPEIbL;
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OCO3HAaHUS HEOOXOOMMOCTH HCIOIb30BAHUS [OCTHXKEHUH XUMHUHM Uil PCHICHUSI
BOIPOCOB PAIllMOHAIBHOTO MIPUPOIOII0JIE30BAHU;

AKTHBHOTO HENPHITHS NEHCTBHH, MPHUHOCAIIMX BpEJ] OKPYKAIOWIEH IPHUPOIHOM
cpene, YMEHHUS MPOrHO3MPOBATh HEOJIArOMPHATHBIE DKOIOTHYECKHE ITOCIEACTBHS
NPEANPUHUMAEMBIX ASHCTBUHM U IPEJOTBpALIATh HX;

HAJIMYUST PA3BUTOrO SKOJIOIMYECKOr0 MBIIUICHHS, 9KOJIOTHYECKONH KYJIBTYpHI, OIbITa
JESITEIBHOCTH SKOJOTHYECKON HAaNpaBICHHOCTH, YMEHUA PYKOBOACTBOBATHCA MMHU
B MMO3HABATEIHHON, KOMMYHHKATHMBHON M COLMAJBHON IIPAKTHKE, CIIOCOOHOCTH M

YMEHUA aKTUBHO ITPOTHUBOCTOATH HACOJIOINH XGMO(I)O6HH;

7. LleHHOCTH HAYYHOI0 MO3HAHHA:

c(hOpMUPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHA HayKH U OOILECTBEHHON IMPAKTHKH;

MTOHUMAaHWs CIEeNM(UKH XUMHH KaK HayKH, OCO3HaHMsA €€ poJid B (POPMHUPOBAHHH
PAIMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3aHHH IIEIOCTHOTO MpEACTaBIeHUs 00
OKpPYXKalIleM MHpe KaK O €IUHCTBE MPHPOJLI M 4YEJIOBEKa, B IMO3HAHHU
MPUPOJHBIX 3aKOHOMEPHOCTEH M pEIleHHH MpoOJIeM COXPaHEHHs HPHUPOIHOTO
pPaBHOBECHUS;

yOexxIEHHOCTH B 0CO0OH 3HAYMMOCTH XUMHHM I COBPEMEHHOW LMBUIIM3ALINU: B €€
T'yMaHHCTHYECKONH HAIPaBICHHOCTH W BAaXKHOW PONM B CO3JaHUHM HOBOW 0a3bl
MaTepUaibHON KYJIbTYpbI, PEIIEHUH TI100aNbHBIX IPOOJIEM YCTOHYHUBOTO Pa3BUTHS
YeJIOBEYECTBA —  CHIPHEBOM, DSHEPTETUYECKOM, TMINEBOM M OKOJIOTHYECKOM
0e30macHOCTH, B Pa3BUTUH MEOHUIIMHBI, OOECIIEYEHUHN YCJIOBUI YCIIEIIHOrO Tpy/aa
M 3KOJIOTHYECKH KOM(OPTHOH MKHU3HH KaXKJOT0 ujeHa 00IIecTBa;

€CTECTBEHHO-HAYYHOM I'DAMOTHOCTH: IOHMMAaHMS CYIIHOCTH METOJOB IIO3HAHWA,
UCIIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOIL30BATh II0Ty4aeMbIe
3HaHMsL JUIS  aHauu3a M OOBACHEHMs SBIIEHMM OKpYXAIOUIETO MHpa W

I[IPOUCXOOAIINX B HEM HSMCHGHHﬁ; YMCHHA OCIIATh 000CHOBaAHHBIE 3aKJIHOUEHUS HA
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OCHOBE HAyuHBIX (AKTOB M MMEIOIMXCS JAHHBIX C LEJIBI0  OMyqCHHA
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOGHOCTH CAMOCTOSITEJIBHO HCIIONB30BaTh XMMHYECCKUE 3HAHMSA UIA PEIUICHUA
11poGyieM B peabHbIX JKM3HCHHBIX CUTYaIMAX;

MHTEpeca K TO3HAHMIO B HCCIIEI0BATCIBCKOM ACATENBHOCTH;

[OTOBHOCTH ¥ CIIOCOGHOCTH K HEMPEpPhIBHOMY 00pa3s0BaHUIO U CaMOOOPa30BaHHUIO, K
AKTHBHOMY IOJTyYEHHIO HOBBIX 3HAHMH 110 XMMUH B COOTBETCTBUM C XU3HCHHBIMH
OTPeOHOCTAMM,

HHTEpeca K OCOOEHHOCTAM TpyZAa B PpasiIH4YHBIX chepax TpodheccCHOHAILHOM

AesATEIbHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTanpeaMeTHBIE PEe3yIbTaThl OCBOEHHs y4eOHOro TNpenMera «Xumus» Ha
YpOBHE cpeaHero obuiero o6pa3oBaHis BKJIIOYAKOT: 3HAYHMBIC /UL (hopMUpOBaHU
MHPOBO33PEHHS o0ydJaroumxcs MEKIUCIUIUIMHAPHEIE (MeXTIpeIMETHBIE)
00IIeHayYHbIe TTOHATHS, OTPaXAIOIIHe LEJIOCTHOCTh HAy4YHOM KapTHHBI MHpa U
cre-1u(UKy METO/OB MO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (marepus,
BEIECTBO, OHEPIHs, SBIEHHME, IPOLECC, CHUCTEMa, HaydHBIH ¢dakT, TPUHLUII,
TUNoTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus, HCCICIOBAHUC, HaOII0/ICHHE,
M3MEpPEHHE, OKCIEPUMEHT M Jp.);  YHHBEpCAIbHBIC yueOHbIE  JEHCTBHSA
(mo3HaBaTenbHbIE,  KOMMYHHKATHBHBIE, pEryJISTHBHBIE),  OOECTIeunBalONINe
popmupoBanre (GyHKIMOHAILHON TPaMOTHOCTH | COIMAJIPHON  KOMITETEHLIMH
obyJarommxcsi;  CrOcOOHOCTh  OOydYaroIMXcs — HCIONB30BaTh  OCBOCHHBIC
MEKIMCLUILUINHAPHbIE, MHUPOBO33PEHUYECKHE 3HAHUS M YHHBCPCAIbHBIC yueOHbIE
JEHCTBUS B TO3HABATENILHON M COLIMAIbHOM MPAKTUKE.

MeranpeaAMETHBIE ~ PE3yNbTaThl ~ OTPAKAIOT — OBIAACHME  YHHBEPCAIBHBIMH
yueOHBIMU [T03HABATEIbHBIMM, KOMMYHHKaTHBHBIMU U PETYISATHBHBIMH JCHUCTBUSAMH.

Osnadenue yHuGeEPCAbHOLMU YUeOHBIMU NOZHABAMENLHLIMU OCHCHEUAMU:
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1. ba3oBbIMH JIOTHYECKHMH JCHCTBUAMM:

CAMOCTOSITETFHO (POPMYJIHPOBATh M aKTyalM3UpOBaTh IPOOJIEMY, BCECTOPOHHE €€
paccMaTpHUBaTh;

ONpEIENATh LI ACATEIbHOCTH, 3a/aBas NapaMeTPbl ¥ KPUTCPHU UX TOCTHIKEHHMS,
COOTHOCHUTH PE€3YJIbTAThI ACATENbHOCTH C IIOCTABIICHHBIMH LICJISIMH,

MCIOB30BATh [IPU OCBOCHHMH 3HAHHH MPUEMBI JIOTHUECKOTO MBILIICHHS] — BBIACIATH
XapakTepHble TPU3HAKM MOHATUH M  yCTAaHABIMBaTh KX  B3aUMOCBSA3b,
HCITONb30BATh COOTEETCTBYIOIIUE TIOHATHS ISl OOBSICHEHUs OT/ENBHEIX (aKTOB U
SIBIICHUM;

BLIOMpPAThL OCHOBAHWS W KPUTEPHH Ui KJIACCU()MKAIMH BEIIECTB M XHMHYECKUX
peaKIui;

YCTaHABJIMBATh IPUUNHHO-CIICACTBEHHBIE CBA3H MEXKY H3y4aeMbIMH SIBJICHUAMHU;

CTPOMTH JIOTMYECKHE PACCYXJIECHHS (MHIYyKTHBHBIC, JIETYKTHBHBIC, IO aHAIOTHH),
BBISIBIIATE 3aKOHOMZPHOCTH M TIPOTHBOPEYMs. B PACCMATPHUBAEMBIX SBJICHHUSX,
(opMyIMpPOBAThH BBIBOJIBI U 3aKJIIOUCHUS;

NPUMEHATHL B TPOIECCE II03HAHHUS HCIONB3yeMble B XHUMHHM CHMBOJHYECKHE
(3HaKOBBIE)  MOJEJH, TpPeoOpa3OBBIBATE  MOJEIBHBIE  TPEACTABICHHUS —
XUMHWUYECKMH 3HAaK (CHMBOJ) 3JeMeHTa, XuMHueckas (opmyna, ypaBHEHHE
XMMHYECKOH  pEaKiuu — TPH PEICHUH Y4eOHBIX IO3HABATENbHBIX H
MPAKTUYECKUX 3ajie4, IPUMEHSATh Ha3BaHHbIE MOJENbHBIE INPEJCTABICHUSA I
BBIABICHMS XAapaKTEPHBIX [PU3HAKOB H3yYaeMBIX BEIIECTB M XUMHYECKHX

peakuuii;

2. Ba3oBbIMM HCCJIETOBATEILCKHMH JIeHCTBUSIMU:

BJIAJIETH OCHOBAMHM METOJIOB HAYYHOTO IMO3HAHUS BEUIECTB U XMMUUECKUX PEaKLIUH,

dbopMyaHpoBaTh LIENKE YU 330a4d MCCIEAOBAHUsA, HCIIOJIB30BaTh ITOCTABJIICHHBIC H
CaMOCTOSITEIBHO  CHOPMYNHUPOBAaHHBIE BOIPOCHI B Ka4yeCcTBE MHCTPYMEHTa

IO3HAHMS M OCHOBBI JIJI1 (DOPMHUPOBAHMS TUIOTE3BI 110 NMPOBEPKE IIPABUIBHOCTH
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BBICKA3bIBAEMBIX CYXKICHUM,

BJIAJICTh HABBIKAMH CAMOCTOSTENFHOIO IIIIAHMPOBAHUS U NPOBEACHUA YyUCHHYCCKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATE YMCHHUS HaOII0aTh 3a XOIOM IIpoliecca,
CAMOCTOSITEIBHO IPOrHO3MPOBATH ET0 Pe3ysIbTaT, GopMyIMpoBaTs 0600mIICH s 1
BBIBOJIBI OTHOCHTEJIBHO JOCTOBEPHOCTH PE3YJIbTaTOB MCCIICAOBAHUSA, COCTABIATH
000CHOBAHHBIH OTYET O NMPOIETAHHON paboTe;

nproOpeTaTh OIBIT YYCHHIECKOU HCCJIEOBATENLCKOM U MPOEKTHON JIE€SITENbHOCTH,
MPOSBIATE CIOCOOHOCTH M TOTOBHOCTH K CaMOCTOATENLHOMY IIOMCKY METOIOB

pelIeHHUA NPAKTHYCCKUX 3a/1a4, IIPUMEHECHUIO PA3JIM4YHBIX METOJOB IMO3HAHHUA,

3. PaGoroii ¢ uHopMAaLHeii:

OpHCHTHPOBAThCA B PA3IMYHBIX HCTOYHMKAX HHQOpMauuy (HaydHO-TOMyIIpHAs
NUTEpaTypa XUMHUYECKOTO COACP)KaHUs, CIPaBOYHBIC 0COOus, pPeCypChl
uTepHeTa), AHANM3UPOBATH MH(OPMANHKIO PA3NUYHBIX BHIOB M bopm
TIPEeICTABIICHNUA, KPHUTHYECKH OLIEHUBATh eé JIOCTOBEPHOCTD U
HETMPOTUBOPEUNBOCTD,

(GOpMyJIMPOBATH 3aIPOCHl U NPUMEHSTH Pa3IHIHBIE METOJBI TIPH MOUCKE H orbope
nHOPMAIUHN, HEOOXOMMMOM 1A BBIIONHEHMS YYCOHBIX 3a/a4 OnpenenéHHOro
THIIA;

npuobpeTaThb ONBIT  WCIONB30BaHHMA  HMHMOPMALMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTHI U Pa3TUYHBIX TTOUCKOBBIX CHCTEM;

CAMOCTOSTENBHO BHIOMpATh ONTHMANBHYR (opMy TpencTaBieHus HHGMOpMALUU
(cxembl, rpaduKy, MArpaMMbl, TAOITHIIBI, PUCYHKH U T. I1.);

MCTIONb30BATh HAYYHBIA SI3BIK B KA4€CTBE CPEICTBA TMpPH pabOTe C XHMHYECKOH
uHGOpMANIMEH: TMPUMEHSATh MEXNPEIMETHBIE ((QU3HIECKHE U MaTeMaTH4ECKUE)
3HAKH{ U CUMBOIIBL, GOPMYJIbl, a00peBUATyPhI, HOMCHKIATYPY,

HCIIONB30BATh U MPe0Opa3oBLIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATTIAAHOCTH.

Osnadenue YHUCEPCANLHBIMU KOMMYHUKAMUGHBIMU OCUCH 6UAMU:
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3a1aBaTh BOIPOCHI IO CYIIECTBY OOCY)KIaeMOH TEMBI B XOAC AHAIIOra W/UIH
IMCKYCCHHM,  BBICKa3bIBaTh  HJCH, (OpMYIHpOBaTh  CBOM  IPEIOKCHI
OTHOCHTEJIBHO BBITIOJHEHHS TIPEJI0KCHHOM 3a1a9H,

BBICTYIATh C TIPE3CHTaluell  Pe3yNnbTaToB  IIO3HABATENBHOH  JEATEILHOCTH,
[OJIYYEHHBIX CAMOCTOSATEIIBHO UJIM COBMECTHO CO CBEPCTHUKAMHU IIPH BBIITOJIHEHUH
XMMHYECKOTO KCIIEPUMEHTA, MPAKTHYECKONH PaGOTHI 1O MCCIIENOBAHHIO CBOHCTB
M3y4aeMbIX BEIECTB, pealU3alii y4eOHOro npoekTa u GOpMyIHpPOBATh BBIBOILI
0 pe3yibTaTaM NPOBEAEHHBIX HCCIENOBAHMA IMyTEM COTNIACOBAHMUS MO3ULUN B
X0/1e 00CykK/IeHISI 1 OOMEHA MHEHHAMHU.

Osnadenue yHUBEPCANbHLIMU PEYIAMUSHBIMU 0CUCHBUAMU

CaMOCTOSITEIPHO  IUIAHMPOBAaTh W OCYIIECTBIITH ~ CBOKO  IO3HABATEIBHYIO
NeSITeNIbHOCTD, ONpejenss e€ LeNd U 3ajJayd, KOHTPOJIMPOBAaTL M MO Mepe
HEOBXOMMMOCTH KOPPEKTHPOBAaTh MPE/UIAracMblii  aNrTOPUTM  [IEHCTBUH  TIpH
BBIIOJHEHHH y4eOHBIX M HCCIIEIOBATEIbCKUX 3a71ad, BBIOUPATH HauboJiee
3dPexTUBHBIN CnOoco0 MX pElICHUs C YYETOM IOIYyYCHHS HOBBIX 3HaHUH O
BEIIECTBAX ¥ XUMUUYECKUX PEaKIHIX;

OCYIIECTBIIATH CAaMOKOHTPOINIb CBOEH JEATENIBHOCTH Ha OCHOBE CaMoOaHalu3a MU

CaMOOIICHKH.

NPEIMETHBIE PE3YJIBTATBI

[TpeaMeTHBIC pe3yIbTaThl OCBOEHMS MPOrPaMMBbl CPEAHEro obmiero obpazoBaHUs
0 XMMHHM Ha 6a30BOM ypOBHE OPMEHTHPOBAHBI HA 0OECTIEUeHHEe MPEHMYIECTBEHHO
00uie00pa3oBaTeNbHOM ¥ OOLIEKYJILTYPHOH IMOJTrOTOBKH obyuarormmuxcs. OnHu
BKJTIOYAIOT: crienuduueckre Juis ydeOHoro mpeaMera «XHMHsS» HaydHbIE 3HAHU,
yMeHHsl ¥ CIOCOOBI JEHCTBUM IO OCBOCHHUIO, MHTEPNPETAUH H npeoOpa30BaHUIO
3HAHMI, BUJ(B] JEATEIBHOCTHU IO TTOJyYEHHUIO HOBOI'O 3HAHUS U NIPMMEHEHHIO 3HaHUH

B Pa3JIMYHBIX Y‘IC6HT:>IX 1 pCalIbHBIX JKU3HCHHBIX CUTyalMsaX, CBA3AHHBIX C XUMUEH.
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B nporpamMme 1o XHMMHHU IIPEAMETHBIC pE3yIbTaThl NPEeACTABIICHBI 110 rogamM

U3ydeHHs KaK Ha 6a30BOM, TaK U Ha yenybneHHoM yPOBHAX (BBIIETIEHO KYPCUBOM).

B 10 kiacce npeaMeTHBIE Pe3yJbTaThl OCBOCHHH Kypca «Opranunyeckasi

XHMHSD» 0TPaKAIOT:

1) copmuposannocms — npeocmagneHull: 0 XHUMHUUECKOM  COCTABISIOIIEH
€CTeCTBEHHOHAYYHONH KapTHHBI MHpa, POJM XHMHU B TO3HAHNH SIBIIEHAN
mpupoAbl, B (OPMHPOBAHWM MBINUICHHA M KYIBTYypel  JTHYHOCTH, eé
(DYHKLMOHANBHOW TIPAMOTHOCTH, HEOOXOIMMOH A PEUICHHs NPaKTHICCKUX
3a7a4 M OKOJOTMYECKHM OOOCHOBAaHHOIO OTHOIICHHS K CBOEMY 3[0OpPOBBIO H
MIPUPOJHOHU Cpee,

2) enaodenue CUCTEMOH XHMHYECKUX 3HAHUH, KOTOpas BKJIKOUAET:
OCHOBOTIOJNIATAIOIIME TMOHATHS (XMMHUYECKHUH JJIEMEHT, aTroM, OJJICKTPOHHAsA
obooyka aToMa, MOJEKyJia, BaJIEHTHOCTb,  3JIEKTPOOTPHUIATEIHEHOCTE,
XUMHYECKasi CBsI3b, CTPYKTypHasi hopMyna (pa3sBeépHyTas U COKpaIi€HHas), MOJIb,
MOJISIpHAs Macca, MOJISIPHBIA OOBEM, yIJIEPOJHBIN CKeleT, (yHKIMOHATBHAS
rpynma, pagukan, H30Mepusi, H30MEpEI, FOMOJIOTMYECKHHA psAll, TOMOJIOTH,
YTIIEBOJOPOIbI, KUCIOPOJ- U a30TCOAEPXKAILNE COCTUHEHHUS, MOHOMED, IIOTUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJEKYIAPHEIE COENMHEHHUs), TEOPUU H 3aKOHBI
(TeOpHsl CTPOEHHs OPraHMYeCKHX BemecTB A. M. ByTieposa, 3aKOH COXpaHCHHUA
Macchl  BEIIECTB),  3aKOHOMEPHOCTH,  CHMBOJIMYECKHMH  A3BIK  XUMHH;
MHPOBO33pPEHUECKHE 3HAHUSA, JIEXKAl[Me B OCHOBE MOHMMAHWS IPUIHHHOCTH H
CHCTEMHOCTH XMMHUECKHX SBICHUH, (aKTONIOTMYECKHE CBEJIEHHSI O CBOWCTBAX,
cocTase, MONYYEHHH U Oe301aCHOM HCIIONb30BAHMY BAKHEHIINX OPraHMYeCKHX
BEI[ECTB B OLITY U MPAKTHUECKOH JEATENBHOCTH YEII0BEKA,

3) cihopmuposanHocmv  yMeHuud  6blsGISAMb  XaPAKTEPHBIC IIPH3HAKH TIOHSTUH,
yCTaHABIMBATh UX B3aUMOCBA3b, UCNOb306aMb COOTBETCTBYIOIIME TIOHATUA NIPH
OTIMCAHUHU COCTABA, CTPOEHUS ¥ MPEBPAIEHHI OPraHNYECKUX COSANHEHHH;
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4)

5)

6)

7)

8)

CHOpMUPOBAHHOCMb  YMEHU UCNONb306aMb  XUMHYECKYH0 CHUMBOJIHUKY UL
COCTABIICHHS MOJEKYJAPHBIX M CTPYKTYPHBIX (pa3sBEPHYTOM, COKPAIIEHHO)
hOpMyIl OPraHMYECKMX BEIIECTB M YPABHEHMH XHMHMYECKHX —PCAKIMH;
U320MABGIUEANb MOJEIIH MOJIEKYJI OPIaHHYECKUX BELIECTB IS MIUIIOCTPALUH HX
XHMHYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

chopmMuposanHoCms  YMeHUll  YCMAaHaenueamey TIPUHAAICKHOCTE H3YYCHHBIX
OpPraHHYECKMX BEIIECTB II0 WX COCTaBy M CTPOCHUIO K OIPEJIENEHHOMY
K/1accy/Tpymme COeAMHEHUH (yrieBomopobl, KHUCIOPOJ- M a30TCOACPKAIIHe
COEMHEHMs, BBICOKOMOJIEKYIIAPHBIE COEIMHEHHUA); Oasamb WM Ha3BaHUA IIO
cucrematuueckoir HomeHknarype (IUPAC), a Takke NpUBOJUTE TPUBHAIBHBIC
HA3BaHMUS OTJENbHBIX OPraHWYECKHX BEIIECTB (ITHIJIEH, NMPOMUICH, AETHIIEH,
THUIIEHIVIMKOJNb, TIUIEpHH, heHon, GopManbaeriy, aneTaapAerii, MypaBbuHasd
KHCJIOTa, YKCycHAas KHCIIOTa, OJIGHHOBas KHUCJIOTa, CTEapHHOBasg KHCIIOTa,
III0K03a, PPYKTO3a, KpaxMal, [eJUII0I03a, TIHIUH),

cihopmupoeannocmo  ymeHus — onpedeiimv — BUIBl  XUMHUYECKOW CBA3H B
OpPraHMYECKHX COCIAMHCHHSX (OJMHAPHBIC U KPATHBIE), KOGANEHMHAA U UOHHAS
C6413b, O- U P-C8A3U, 6000POOHASA CBA3D),

COPMUPOBAHHOCIb  YMEHUA NOOMEEpIHCOamb HA  KOHKPEMHbIX npumepax
Xapakmep 3a6UCUMOCIU PEAKYUOHHOU CNOCOOHOCU OP2AHUYECKUX COeOUHEeHUNL
OM KpamHocmu u muna KOBAJIeHMHOU C653U (0- U T-C6A3U), 63AUMHO20 BNUANUS
amomos u cpynn amomos 6 MOAEKYLax,

chopmuposaHHoCcms  YMeHUs  NpumeHsimb  TIOJIOXKEHUsT TEOPHH  CTPOCHUSA
opraHuueckux BemecTs A. M. Byriepopa mis 00bsCHEHUS 3aBUCMMOCTH CBOICTB
BEIIECTB OT X COCTAaBa U CTPOCHUS; 3aKOH COXPaHEHH MacChl BEIIECTB;
chopMUPOBAHHOCb YMEHUI XAPAKMEPU3068amb COCTaB, CTPOEHUE, PU3MISCKUE
M XMUMHYECKHE CBOMCTBA THITMYHBIX IPEACTABUTEIEH PAa3IUYHBIX KIIaCCOB
OpTraHMYecKyX BENeCTB (METaH, 9TaH, dTHIICH, IPONKIEH, aleTuieH, OyTaieH-

1,3, metunOyraguen-1,3, GeH30J, METAHOJI, STAHOJI, ITUICHITIMKOJIb, TTIMLEPHUH,
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9)

(QeHoJ, aneTabJeri)l, MypaBbHHas M YKCYCHas KHUCJIOTBI, IJIFOKO3a, Kpaxmal,
LEJUIF0JI03a, aMUHOYKCYCHAsl KHUCJIOTA); ULTIOCMPUPO8ams TEHETHYECKYIO CBA3b
MEXJIy HHMMH YPaBHCHHUSMH COOTBETCTBYIOIIMX XHMHUYECKMX peakiuid ¢
HCIIOJIb30BAHUEM CTPYKTYPHEIX (DOPMYIT;

CHOPMUPOBAHHOCTL YMEHUU XAPAKMEPU308aNs COCMAB, CMpoeHue, usuyeckue
U XuMuueckue Ceoucmea MUNUYHBIX NPeOCmasumeneli pasiudHblX KIACCO8
Op2aHUYECKUX 6euecme: aiKaHo8, YUKIOAIKAHOB8, AIKEHO8, ANKAOUCHOS, ANIKUHOS,
ApOMAMU4eCcKuUx yeneeo00p0008, CRUPMOS, anb0e2udos, KemoHos, KapOOHOGbIX
KUCTIOM, APOCMbIX U CHLONCHLIX 2QUPOS, JUCUPOB, HUMPOCOCOUHEHUL U AMUHOE,
amunokuciom,  6enxkos,  yene6o006  (MOHO-, Ou- U  HOIUCAXAPUOOS),
UAIOCMPUPOBAMb  2EHEMUYECKYIO  C8A3b  MedcOy  HUMU  YDAGHEHUIMU
COOMBEMCMEYIOUUX XUMUYECKUX Pearyui ¢ UCHONb30BAHUEM CHMPYKMYPHbIX
Qopmyn;

chopmuposannocme yMeHua xapakmepuzosamv WCTOYHHKH YTIEBOIOPOIHOTO
Cbipbsi (He(Tb, TPUPOAHBIH Tra3, yroib), CHOCOOBI HMX TEepepabOTKM U

INPaKTHYECKOE MPUMEHEHUE MIPOIYKTOB IePepaboTKH;

10)cpopmuposannocme ~ ymenuii  nposooums  BBHIYMCIEHHS 110 XMMHYECKHM

ypaBHEHMAM (Macchl, 00bEMa, KOJIMYECTBA HCXOQHOIO BEIIECTBA WM IIPOAYKTA
PEaKIMHM II0 HM3BECTHBIM Macce, 00bEMY, KOJHYECTBY OJHOTO H3 HCXOIHBIX

BELIECTB UITH MPOAYKTOB PEaKI[HH ),

11)cgpopmuposannocms ymenuii enadems cUCTEMOM 3HaHUI 00 OCHOBHBIX METOMAX

HAay4YHOTO TIO3HAHMA, HCIIOJIB3YEMBIX B XHMHH npru MW3YYEHHH BELIECCTB H
XMMHYECKUX SIBIICHUM (mabmnronenue, HU3MEPEHUE, JKCIIEPUMEHT,
MOJICTIUPOBAHME), UCNONB306aNb CUCTEMHbBIE XUMHUECKUE 3HAHUS I IPUHATHS
PEIIEHHI B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEI[ECTBAMU H HX

IPUMEHEHUEM,
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chopmuposannocms  61A0EHUA CUCMEMOU 3HAHULL O ecmecmeeHHOHAYUHbIX
Memooax nO3HAHUA — HAOIIOOEHUU, USMEPEHUU, MOOCTUPOBAHUU, IKCHEPUMEHME
(peanvHOM U MBICIEHHOM) U YMEHUS NPUMEHAMb SMU 3HAHUSL,
CHOPMUPOBAHHOCMb YMEHUS NPUMEHAMb OCHOBHbIE ONEPAYUU MbICAUMENLHOL
desamenbHOCmu — aHAU3 U CuHmes, cpasHenue, obobuenue, cucmemamu3ayuio,
BbIABNCHUE NPUYUHHO-CNIEOCMBEHHBIX CB53ell — O/ U3YUEHUS CEOICE Beujecms i
XUMUYECKUX PeaKyull,

12)chopmuposannocms  ymenuti cobmodamv npaeuna TOIB30BAHUS XUMHUYECKOM
NoCyn0i U 1abopaTOpHBEIM O0OpPYZOBAHHEM, a TAaKKe IPaBMa OOpalIeHHs C
BCIIICCTBAMM B COOTBETCTBMM C MHCTPYKIMSIMH IO BBIIIOJHEHHIO JIAOOPATOPHBIX
XMUMHUYECKHX OIBITOB,;

13)cpopmuposannocme  ymenuii  naanupoéame W 6bINOIHAMbL — XUMHUYECKHH
SKCIICPHUMEHT  (TIPEBpALCHUs] OPraHMYECKHX BEIIECTB IIPH HArpeBaHUH,
MOyYEHHE OTHIEHA M M3YYEHHE €ro CBOMCTB, KaueCTBEHHBIE DEaKIUU
OPraHHYEeCKUX BEUIECTB, JEHATypalusi OEJKOB TMpPH HArpEBaHHUH, I(BETHBIE
peakuuu OEJKOB) B COOTBETCTBHM C MPABHIAMH TEXHUKH O€30HACHOCTH IIPH
oOpallleHuy C BEIECTBAMH H JTabOpaTOPHBIM 00ODPYAOBAHMEM, NPEeOCMAGIAMb
pe3yJabTaThl XHMHMYECKOIO JKCIEPUMEHTa B (GOpMe 3alKcd ypaBHEHHM
COOTBETCTBYIOIMX pEAaKUUH U opmyiuposams BBIBOOLI Ha OCHOBE JTHX
PE3yIbTATOB;
chopmuposanHocmes  ymeHuil: CamoOCmOIMENbHO NIAHUPOSAMs U NPOBOOUMDb
XUMUYECKULl SKCnepumenm (NONYueHue U U3Y4eHUe CEOUCME Op2aHUYeCKUX
gewecms, Ka4ecmeeHHble peakyuu yeneeo00po0o8 PA3IUYHbIX KIACCO8 U
KUCTIOPOOCOOEPIHCAUUX OP2AHUYECKUX BEUJeCS, DEULCHUE DKCNePUMEHMANbHBIX
3a0a4 no pacno3HAAHUI0 OP2ANUYECKUX Geujecme) ¢ cobmodenuem npasus
bezonacnozo obpawjenus ¢ eewjecmeamu u nabopamopuvim 060pyOOsaAHUEM,
opmynupoeams yenv uccredosanus, npPedCmMAGIAMb 6 PANUHHOU dopme

pe3ynbvmamsl IKCnepumenmada, aHaiu3uposams U OYeHusams ux aocmoeepnocmb,‘
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14)cchopmuposannocms — ymenuii  KPUMUYECKU — AHATU3UPOBAMb ~ XMMHYECKYIO
MH(POPMALIHIO, TIONTYYaeMYI0 M3 pasHbIx uctounukos (CMU, Mureprer u ap.);
chopmuposannocmes  yMeHull:  OCYWecmeniamy — YeleHanpasnenubl  NOUCK
XUMUYECKOU UHDOPMAYUY 8 PAZIUYHBIX UCIOYHUKAX (HAYYHAS U y4eOHO-HAYYHAS
aumepamypa, CMH, Humepnem u Op.), Kpumuuecku anaLu3uposams
XumMu4eckyro  ungopmayuro, nepepabamvléamsv €€ U UCNOIb308AMb 6
coomeemcmeuu ¢ NOCMAsIEHHOU y4uebHotl 3a0ayell

15)chopmuposannocme YMeHuu cobmodams npasuna 9KOJIOTUUECKHU
11eJ1IeCO00pa3HOTO TOBEACHUS B OBITY W TPYIOBOM JEATEIBHOCTH B UEIAX
COXPaHEHHs CBOETO 3I0POBbS M OKPYXKAIOLIEH NPUPOJHON CPEIbl; OCO3HABAMb
OIIACHOCTH BO3JEHCTBHS Ha JKUBBIE OPraHHU3MbI OINPENEIEHHBIX OPraHHYeCKHX
BEILECTB, MOHMMas cMeIcH mokaszatens IIJJK (mpemesnbHOM JIOIMYCTHMOMR
KOHLEHTPALMK), NOACHAMbs Ha IPUMEpax  CHOOCOOBI  YMEHBIUECHHS U
IPeIOTBPAIICHUS] MX BPEIHOTO BO3AEHCTBUS HA OPraHU3M YEIIOBEKa,
AHANU3UPOBAMb YENeCcO0OPAZHOCMb NPUMEHEHUS — OP2AHUYEeCKUX — eeujecms 8
NPOMBIUIEHHOCINU U 8 ObIMY ¢ MOYKU 3PEHUSL COOMHOULEHUSA PUCK-NOIb3A

16)ans  00y4aromMxCcsi ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMH 3/I0POBBS: YMEHHE
IOPUMCHATH 3HAHUS 00 OCHOBHBIX [OCTYNHBIX METOAAX IO3HAHUS BEILIECTB U
XUMHYECKHX SIBIICHHM;

17)ns cenbix ¥ caaboBHAAIMX OOYYAOMIMXCS: YMEHHE HCIONB30BaTh PeNbe(HO

TOYEUHYIO cucTeMy 00o3Hauenni JI. Bpaiist [uis 3amucu XuMu4eckux Gopmyit.

B 11 xmacce mnpeaMeTHBIE Ppe3yJbTAaThl OCBOeHHsI Kypca «OOmas u

HeopraHu4yecKas XUMHD> 0TPAKAIOT:

1) cpopmuposannocme  npedcmaenenuti: 0  XUMHYECKOM  COCTaBIAIOILEH
€CTECTBEHHO-HAYYHOH KApTHHBI MEpa, DPOJIM XUMUH B IIO3HAHUU SBJICHHMH
OpUPOJLI, B  (OPMHUPOBAHHM  MBIIUIEHUS ¥ KyJIbTYPBl  JIMYHOCTH, €€

(YHKIIMOHANBHOW TPAMOTHOCTH, HEOOXOOUMOM I PELIEHHUs] MPAKTUYECKUX
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2)

3)

3a7a4 M HKOJOTMYECKH OOOCHOBAHHOI'O OTHOILEHHS K CBOEMY 3/0POBBIO H
IIPUPOJHON CPEnE;

enadeHue CUCTEMOH XUMHYECKUX 3HAHUH, KOTOpas BKJIFOUAET:
OCHOBOTIONATAIONINE TTOHATHS (XMMUYECKHIM DIIEMEHT, aToM, M30Tol, s-, p-, d-
3JIEKTPOHHBIE OpOWTAIM aTOMOB, HOH, MOJIEKYJa, MOJIb, MOJIIPHBIH 00BEM,
BAJICHTHOCTB, DJIEKTPOOTPHLIATEIIFHOCTh, CTENEHL OKUCIICHHS, XUMUIECKasl CBA3b
(KOBaJeHTHAs, WOHHAs, METAUIMYecKas, BOJNOPOJHAs), KPHCTaIMYECKas
peIéTka, TUIbl XMMHUYECKHX PEaKIMi, pacTBOp, dJIEKTPOIUTHI, HEDIEKTPOJIUTEI,
3AEKTPOJIUTHYECKAsT JUCCOLMALIMS, OKUCIMTENb, BOCCTAaHOBHUTENb, CKOPOCTh
XUMHYECKON pEeaKiMy, XHMHUYECKOE DABHOBECHE; TEOPHMH H 3aKOHBI (Teopus
ANEKTPOIUTUYECKON JMCCOIMALINH, nepuoauyeckuil 3akoH /[I. . Menneneena,
3aKOH COXPAaHEHHS] MAcChHI BEI[ECTB, 3aKOH COXPAHEHHMs M TIPEBPALCHUS SHEPTUH
TIPH XMMMYECKHX PEaKL¥sX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHI S3BIK XMMUH,
MHpOBO33pEHUECKHE 3HAHUS, JIeKallde B OCHOBE TMOHUMAHHMsA NPHIMHHOCTH H
CHCTEMHOCTH XMMHYECKHUX SBICHMM, (JAKTOJIOTHIECKHE CBEICHMS O CBOWCTBAX,
COCTaBE, MOJYYEHHH U Oe30IIaCHOM HCIIOIb30BAHUM BAXKHCHUIIINX HEOPTaHUICCKUX
BEILECTB B OBITY U MPAKTHUECKON AEATENEHOCTH YCIOBEKa,

CO6peMeHHble NPeoCmAGienus O CMpPOCHUU 6eujecmea Ha amomMHOM, UOHHO-
MONEKYNAPHOM U HAOMONEKVIAPHOM YPOBHAX, NPEOCMAGAeHUs O MeXaHUsmMax
XUMUYECKUX PeaKyull, mepmoOUHAMUYECKUX U KUHEMUYECKUX 3aKOHOMEPHOCMAX
UX NpPOMEKAHUs, O XUMUYCCKOM DABHOBECUU, PACMEOPAx U OUCNEPCHbIX
cucmemax, qbazcmwzoeuuecxue ceedeHus o ceoiicmeax, cocmaee, nojiydeHuu U
He30naCHOM UCHONBb308AHUY BAJICHETIMUX HEOP2AHUYECKUX eeujecme 6 Ovimy u
NPAKMUYECKOll  OesmeNbHOCIU — Yelo6eKd, — 0Dwjux — HAYYHbIX — RpUHYUNAx
XUMUYECKO20 NPOU3BOOCTEA,

chopmuposannocms  ymeHull  6biAGsMb XapAKTEPHBIE TIPU3HAKA MOHATHH,
ycmanasnuéams WX B3aUMOCBA3b, UCNONb306aNb COOTBETCTBYIOILUE IMOHATHA

MPU ONTMCAHUU HEOPTaHWYECKUX BEILECTB M MX MPEBPALLEHHIA;
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4)

3)

6)

7)

chopMUpOBAHHOCMb yMeHuii  UCNONb306aMb  XUMIUCCKYIO CHMBOJIUKY JUIS
cocTapiienus (opMyl  BEIIECTB U ypaBHEHUH  XMMHYECKHX peaKIuii,
CUCTEMATUUYECKYI0 HOMECHKIATYPY (IUPAC) u TpuUBHaJIbHbIC HA3BAHHS OTACILHBIX
HEOPraHU4eCKHUX BEIIECTB (yrapHpiii Ta3, YIJEKWCIBIH Tra3, aMMHaK, raméHast
H3BECTD, HErameéHast U3BeCTh, MUTHEBAs COAA, IMMPHUT H ap.);

C(hOpMUPOBAHHOCTL YMEHUIL onpedensimb BAICHTHOCTb M CTEICHL OKHCIICHHS
XMMHUECKHUX DJIEMEHTOB B COEJUHEHUAX PA3NUYHOrO COCTaBa, BUI XUMHYECKON
cBs3M (KOBAJICHTHAs, MOHHAS, METAIUIMICCKA, BOJIOPOZIHAS) B COCMHCHHUAX; THII
KPHCTAITNUECKON peméTKY KOHKPETHOIO BELIECTBA (aToMHasi, MOJIEKYJIsipHas,
MOHHAs, METAJTNYECKasl); XapaKTep Cpe/ibl B BOJAHBIX pacTBOPaX HEOPTraHUYECKUX
COEIMHEHHI;

chopMUpOBAHHOCIb YMEHUA 0BBACHAMb 3ABUCUMOCIb CEOUCME Beujecme om
gula XUMUYECKOU C8A3U U muna KPUCTANIUYECKOU  PeuemK, 0OMEeHHbIL U
JOHOPHO-AKYENIMOPHbLU MEXAHU3MBL 06paz06anus KOBAICHMHOU CEA3U;
chopMUPOBAHHOCT YMEHUU YCMAHABIUEAMb NPUHA/UICKHOCTh HEOPTaHUIECKIX
BEIIECTB [0 X COCTaBy K OMNpPE/IEICHHOMY KJ1acCy/TpyIIIe COeIMHEHHH (IPOCThIE
BEIIECTBA — METATBl ¥  HEMETA/UIBl, OKCHABI, OCHOBAHI, KHCJIOTHI,
aM(bOTEepHBIE THAPOKCH]IBL, COIIHL);

ChOpMUPOBAHHOCTD YMEHUIL: kraccuguyuposams: Heop2anuiecKue seujecmeda no
UX COCMAGY; XuMuieckue peaxyuu no pasiuiHblm npusHakam (uucny u cocmagy
peazupyioujux 6eujecms, meniosomy aghhexmy peaxyuu, U3MEHEHUIO cmeneneu
OKUCTEHUA DIeMEHmMOo8, obpamumocmu, Y4acmur Kamamusamopa u mn.);
CamMoCmosmenbHo 6blbupams OCHOBAHUA U  Kpumepuu ona  Kaaccugpuxayuu
U3YUAEMBIX BEUJECTNE U XUMUYECKUX pearkyuti;

cghopmuposanHocms ymeHutl packpblearme CMBICI neproauueckoro 3akona J1. 1.
MeHie/ieeBa U IeMOHCTPUPOBATh €ro CHCTEMATU3UPYIOIIYTO, OOBIACHUTENBHYIO

NMPOrHOCTHYECKYIO (HDYHKIIMH;

34




8)

9)

chopmuposanrocmo ymMeHu Xapaxmepuso6ams 3JIEKTPOHHOE CTPOCHHUE aTOMOB
XUMHUYECKUX 2J1eMeHTOB 1—4 mepuonoB Ilepuoguueckoil CUCTEMBI XUMUYECKHX
anemenToB JI. M. MenpeneeBa, MCIONB3ys IOHATUA «S-, p-, d-DJIIEKTPOHHBIE
opOuTaANINY, «IHEPTETHUECKUE YPOBHU»; 00bACHAMb 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKHX 3JIEMEHTOB M HX COEAMHEHHM IO IepHojaM M TpyInam
ITeprnoguueckoit cucTeMbl XUMHYECKUX 37ieMeHToB J. V1. Menneneena,
«OCHOBHOE U 8030YIICOEHHOE IHEPIeMUYECKUe COCMOSHUSL AMOoMay», 00bACHAMD
3AKOHOMEPHOCIU USMEHEHUS CBOUCTE XUMUYECKUX INIEMEHMO8 U UX COeOUHEHUU
no nepuooam u epynnam Ilepuoouveckou cucmemvl /] U Menoeneesa, sanenmmoie
B03MOJICHOCIMU AMOMO8 3]IeMEHMO8 HA OCHO8E CMPOEHUA UX 3SNeKMPOHHbIX
obonouex

cihopmuposannocme — ymenun — xapakxmepuszosamsv  (onucvleams) — 00IIHE
XUMHYECKME CBOHCTBA HEOPraHMYCCKUX BCINECTB PA3JIMYHBIX  KIIACCOB;
noomeepoicoams CylIeCTBOBAHHE TEHETHUYECKON CBS3M MEXKTy HEOPTraHHUECKHMHU
BEILIECTBAMU C MIOMOIIBIO YPaBHEHHH COOTBETCTBYIOIIMX XHMHUYECKHUX PEaKIINA;
COpMUPOBAHHOCMb ~ YMEHUSL  PACKPbIBAMb  CYUJHOCMb.  OKUCTUMETbHO-
B0CCMAHOGUMENLHLIX  PEaKyulli  NOCPEOCMBOM  COCMABNIEHUSl  INEKMPOHHOZO
bananca smux peakyuti, peaxyuil UOHHO 20 06MeHa NYymMéM COCMABNEHUS UX
NONHbIX U COKPAWEHHBIX UOHHLIX YPABHEHUU, peakyuul 2uopoau3a; peaxyut
Komniekcoobpasoeanus.  (Ha ~ npumepe  2UOPOKCOKOMNAEKCO8  YUHKA U

ATOMUHUS),

10)cpopmuposannocmes  ymenua rnaccuguyupoeames XAMHYECKHE PEAKLUH IO

pa3IMYHBIM NpHU3HAKaM (YUCIY M COCTABY pPEarupylOIIUX BEIECTB, TEIIOBOMY
3 dexTy peakiuu, U3MEHCHUIO CTCICHEH OKHCICHHS DJIEMEHTOB, 00PaTHMOCTH

peaKlMK, YJaCTHIO KaTaanu3aTopa);

11)copmuposannocms  ymenuii cocmaensims ypaBHEHHMS PEAKUUH pa3IUUHBIX

THUIIOB, IIOJIHBIE H COKpElII[éHHBIC YpaBHCHHA pCaKI_[PIﬁ HOHHOTO O6MGHa,

YUHTBLIBAs YCJIOBMS, IPA KOTOPBIX 3TU PEaKLHUU UIAYT JO KOHIR;
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12)cpopmuposannocme  yMeHuii  HpoOOUMIbL  PEAKUMH,  MOJTBEPKAAOIINC
KAYeCTBEHHBIM COCTAB PA3JIMUHBIX HEOPTaHMYECKUX BELUECTB; PACHO3HABAMb
OIIBITHBIM IIyTEM HMOHBI, [IPHCYTCTBYIONMIME B BOIHBIX PACTBOPaX HCOPraHUIECKIX
BEIIECTB;

13)chopmuposannocms  ymenuii  packpvigame  CYMHOCTB  OKHCIUTCILHO-
BOCCTAHOBMTENBHBIX PEAKIHil TIOCPEACTBOM COCTABJIEHHS 3JIEKTPOHHOTO OataHca
ITUX PEAKLUH;

14)cpopmuposanrocms ymeHuli 06bACHAMb 3aBUCUMOCTE CKOPOCTH XUMHYECKON
pEeakIuM OT pasnu4HbIX (AKTOPOB; XapakTep CMENIEHUsS XMMHHYECKOTO
PAaBHOBECHS B 34BHCHMOCTH OT BHELIHETO BO3JCHCTBUA (npunuun Jle [Tlatense),
copmuposanHocms — yMeHUs.  0OBACHAMbL — 3AKOHOMEPHOCMU  NPOMEKAHUA
XUMUYECKUX peaKyuti ¢ Y4Emom ux dHepeemuiecKux XapaKmepucmux, xapakmep
UBMEHEHUs CKOPOCMU XUMUYECKOU peakyuu 6 308UCUMOCHIU  OM  DASIUUHBIX
axmopos, a maxoice xapakmep CMeWjeHUs XUMUYECKO20 pasHOGeCcUs noo
enuAHuem enewHux eozoeiicmeutt (npunyun Jle [llamenve),

15)cpopmuposannocms  ymenuil  Xapakmepusoeéamv ~ XUMHYCCKHC — TIPOLECCHI,
JeXalne B OCHOBE IPOMBIIIIICHHOTO TIOTyY€EHHUs CEPHOM KUCJIOThI, aMMHaKa, a
Take CHOPMHPOBAHHOCTH NPEACTABNIEHHH 00 OOLMX HAayYHBIX MPHUHLANAX H
3KOJIOTHUECKHUX MPOoOIIeMax XUMHYECKOTO IPOU3BOJCTBA;
chopMUPOBAHHOCMb YMEHUA XAPAKMEPU306amb XUMUIECKUe peakyuu, redxicaujue
6 OCHOBE NPOMBIUAEHHO2O NONYYeHUs CepHOU KUCLOMbL, AMMUAKA, obwue
HAY4HbIE NPUHYUNLL XUMUYECKUX npouzeo00cms; yenecoobpasHocmv npumMeHeHus
HEOP2AHUUECKUX GeUjeCme 6 NPOMbIUICHHOCMU U 6 Oblmy ¢ MOYKU 3PCHU
COOMHOULEHUs PUCK-NOJIb3A,

16)cgpopmuposannocme  ymenuti  nposoOums  BBHIYUCICHHS C  HCTIOIB30BAHMEM
[IOHSATHSI «MaccoBas [0Jis BEIECTBA B PACTBOPE», 00BEMHBIX OTHONICHHH Ia30B
[IPH XMMHIYECKHX PEAKIWsIX, MacChl BEMECTBA MM 00BEMA Ta30B 110 M3BECTHOMY

KOJIMUECTBY BELIECTBA, Macce MUIIM O0BbEMY OTHOTO M3 y4aCTBYIOIMX B PEAKLIUH
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BEI[ECTB, TEMIOBOro dhdeKxra peakuun Ha OCHOBE 3aKOHOB COXPaHCHUA MacChl
BELIECTB, IIPEBPALCHUSA M COXPAHCHUSA SHEPTUH;
C(OPMUPOEAHHOCMb YMEHUS. NPOGOOUMb pacuémul: ¢ UCNONb308AHUEM NOHSAMUU
«maccoeas O00ns eewjecmeéa 6 Ppacmeopey U «MONAPHASL KOHYEHMPayusi),
Maccwl geujecmsea uau 06bEMA 2a3a MO U3BECMHOMY KOIUYECMEY Seuecimsd,
macce wm 066EMY 00H020 U3 YHACMEYIOWUX 6 DeaKyuu 6euecms, meniosoco
a(ppexma peaxyuu; 3HaueHUs 6000POOHO20 NOKA3AMENA PACMEOPOS KUCLON U
wenoyeli ¢ U36eCmHoOU CMenerbio OUCCOYUAYUU; MACCbl (06véma, Koauvecmsed
gewjecmea) npoOyKma peaKyuu, eciy 0OHO U3 UCXOOHBIX eujecms OaHO 6 6Uoe
pacmeopa ¢ onpedenéHHol Maccosou donell pacmeopénno20 Geujecmea U 0aHo
6 usbpimie (umeem npumecu); 00U 6blX00d npodykma peaxyuu, 00bEMHbIX
OMHOUEHUY 2308,

17)cpopmuposanrocme  ymenuii cobuodams npaguna MOIb30BAHUI XUMHUECKON
mocyyoil ¥ 1abopaTOpHEIM 000pYJI0OBaHMEM, d TAKKe MNpaBhJia oOpaieHus ¢
BENIECTBAMHM B COOTBETCTBHU C MHCTPYKIHSMH I10 BBIITOJTHEHHIO 1a00paTOPHBIX
XMMHYECKUX OIIBITOB,;

18)cpopmuposannocmv  ymeHuu  NAIAHUPOSAME U EbINOLHAM® XUMUIECKHH

. SKCIIEPHMEHT (pa3NoXKeHne MepoKCK/a BOLOPoaa B NMPUCYTCTBUM KaTalU3aTopa,
OTpejieIeHHe  CPEeNBl  PAacTBOPOB  BEIIECTB C  TOMOIIBIO YHHUBEPCATLHOI'O
WHMKATOPA, BIUSHNE Pa3INUHBIX (HaKTOPOB Ha CKOPOCTH XMMHUECKON peaxiliH,
peaKklud MOHHOrO OOMEeHa, Ka4eCTBEHHbIC PCAKLUHU Ha cynb(dar-, kapOboHAT- K
X7TOPH/-AHHOHBI, HA KATHOH aMMOHWS; PELIEHNE SKCIIePUMEHTAIBHBIX 321124 IO
remam «MeTtae» U «HeMerawis») B COOTBETCTBHM C IPaBUIaMHM TCXHUKH
5e30MacHOCTH MPH OOPaIEHHH C BEIIECTBAME U 11a00paTOPHBIM 000pyIOBaHHEM,
npedcmaeiamb  PE3YNBTATBl  XMMHUYECKOTO JKCIEPUMCHTA B bopme 3amucu
ypaBHEHHUII COOTBETCTBYIOUIUX PEAKLUA U QOpMyauposantt BHIBOTILL Ha OCHOBC

3THX PE3YJIbTATOB,
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COPMUPOBAHHOCL Y MEHUI: CAMOCMOSMENbHO HAAHUPOBAMb U NPOBOOUMb
XUMUYeCKUll — 9KCnepumenm  (nposedenue — peakyuti  UOHHO20 — 0OMeHa,
noomeepicoeHue  KawecmeeHH020  COCMasa  HeOp2aHUYecKux  6eecms;
onpedenenue cpedvl pAcCmMEOpPO8 Beujecms ¢ NOMOWBLIO UHOUKAMOPOE, U3YHEHUE
GIUAHUA PA3IUYHBIX (PAKMOPO8 HA CKOPOCHb XUMUYECKOU pPeaxyuu, peuieHue
IKCHEPUMEHMANbHBIX  3a0ay  no memam «Memannery u «Hememanner») c
cobniodenuem npasun 6e3onacHoz0 0opawjenus ¢ Gewecmeamu u 1abopamopHbim
obopyoosanuem, Gopmyauposams yYeib UCCIE008AHUSA, NPeOCmAGIsimsb 6
pasiuyHou  gopme  pe3yrvmamol IKCnepumenma, aHanu3upoeams U
OYeHUusams ux 00CMoBEPHOCb,

19)cpopmuposannocmes  ymeHuil  Kpumuyecku — aHAIUZUPOBAMDb  XUMUYECKYIO
HHGOPMAITHIO, TIOTyYaeMyTo H3 pa3HbIX uctounukoB (CMU, UuTepHeT u ap.);

20)cghopmuposarnocms VYMeHul cobnrodamo npasuna 9KOJIOTHYECKHU
11eNIecCO00pa3sHOT0 TMOBEACHUS B OBITY W TPYIOBOM [AEITENFHOCTH B MENAX
COXpaHEHHsS CBOETO 3/I0POBbS M OKPYKAIOUIEH MPHUPOIHON CpElbl; OCO3HABATH
ONIaCHOCTh BO3JCHCTBUS Ha J>KUBBIE OPraHU3MBl OINPEICIEHHBIX BEIIECTB,
nonumasi cmbicn nokaszarens [1JIK (mpemenbHOM mOMyCTHMOW KOHLICHTpALWH),
ROSACHAMb HA TIPUMEPax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIEHUS UX BPEIHOTO
BO3/IEHCTBUS HA OPTaHHU3M UETIOBEKa,;
chopmuposannocms ymenui: cobaiooams Npasuia NOAL30GAHUS XUMUHECKOU
nocyoou u nabopamopHuiM 000pyoosaHuem, o0OpaujeHus ¢ 6eujecmeamu 8
COOMBEMCMBUL C UHCIPYKYUSIMU NO BLINOJHEHUIO 1abOpamopHblx XUMUUECKUX
ONvIMos, 3IKON02UYECKU YenecoobpazHo2o hnosedeHus 6 Owvimy u mpyooeol
0eAmenbHOCMU 8 YeNAX COXPAHEHUsI C80e20 300P08bsl, OKpyHcaroweli NPpUpooHou
cpedvl u docmudicenust e€ YCmouuugozo pazeumusl, 0CO3HAGAMb ONACHOCMb
MOKCUYECK020 OelicmeUsl Ha HCUBble OP2AHUIMbL ONPEOeNIEHHBIX Heop2aHUYeCKUX
gewecms, nouumas cmeicn nokazamens I[J[K (npedenvnoii Odonycmumou

KOHYEeHmpayuu), cghopmuposarrocmo YMeEHULL: ocyuecmsniamo
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YeNeHanpasieHHblli NOUCK XUMUYECKOT UHPOpMayuu 68 PasiuiHblX UCMOYHUKAX
(Hayunas u yuebno-nayunas numepamypa, CMH, Humepnem u Op ), Kpumuiecku
QHAIUBUPOBAMb — XUMUYECKYI0 — un@opmayulo, — nepepabamvléamv — e€ U
UCRONIL308AMb 8 COOMEEMCIMEUL C NOCMAGILEHHOU yuebHOoU 3a0auell

21)uis  00y4alomMxcs € OrPaHMYCHHBIMH BO3MOXKHOCTSAMH 3/I0POBBS. yMCHHE
IPUMEHATH 3HaHHUS 00 OCHOBHBIX JIOCTYIHBIX METOJAX ITO3HAHHA BEUIECTB U
XUMHYECKHUX SBIICHUI;

22) U151 CENbIX U CIa0OBHAAIIMX OOYYAIOMXCS: YMEHUE HCIIONB30BAThL PeNbedHO
TOUEUHYIO crcTeMy 00o3Hauenuit JI. Bpaiiis ams 3anicu XuMu4eckux GopMy.
Pesynbrarhl 0OydeHHs Ha 0a30BOM YPOBHE OPHEHTHPOBaHBI Ha OOLIYIO

() YHKIHOHANBHYIO TPAMOTHOCTb, MOJNYdeHHe KOMIETEHTHOCTEH Ul IOBCEIHEBHOM

JKM3HM M OOIIero pasBuTHsA. Pe3ynsraThl 0OydeHHs Ha yIIyON€HHOM YpOBHE

OPHCHTHDOBAHEI ~ HA  IOJNyYeHHE  KOMIETEHTHOCTEH  JUIL  IOCIEAYFOIICH

PO eCcCHOHAFHOM IEATEILHOCTH KaK B PaMKax JIAHHOW MPeAMETHOM obyacTu, Tak ¥

B CMEXXHBIX C HEH 00IacTIX.
COJIEP’)KAHUE YYEBHOT'O TIPEJIMETA «XUMUWS»

10 KJIACC « OPTAHUYECKAS XUMMSI» BA3OBbIN YPOBEHbD

Teopernyeckne OCHOBbI OPIaHHYECKOH XUMUH

[Ipeamer opraHWYecKOd XMMHH: €€ BO3HMKHOBEHHE, Da3sBUTHE W 3HAUCHHC B
MOJIyJEHWH HOBBIX BEMIECTB M MaTepuanoB. Teopus CTPOCHHMSA OPraHHYECKHX
coeaunenuil A. M. ByTnepoBa, eé OCHOBHBIE 110J0KeHHA. CTpyKTypHbIC (HOpMYIBI
OpraHMYECKUX BEIecTB. "'oMonorns, uzomMeprs. XuMHYeCKas CBA3b B OPTaHUIECKUX
COEIMHEHUAX — O,E[HHaprle Y KpaTHBIE CBS3H.

[IpeacTaBaeHde O KiacCu(uUKALMU OpPraHMYECKHX BemlecTs. HomeHkmaTypa
OpraHMYeCKUX COEIMHEHMII (CHCTeMaTHWyecKas) ¥ TPUBHAIBHBIC — HA3BAHUS

Ba)KHCHIIIUX Hpe,)ICTaBHTGJIeﬁ KJIaCCOB OPTaHHYCCKHX BCIIECTB.
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DKCIEPUMEHTANILHBIE  METOIBI M3yYCHHS BEIIECTB UM HMX I[PEBPALICHUN:
03HAKOMJIEHHE C 00paslaMu OpraHMYeCKHX BELIECTB M MaTepUalaMd Ha X OCHOBE;
MOJENMPOBAHME MOJIEKYJI OpPraHWYeCKUX BEIECTB; HAONIONEHHME M OMNUCAHUC
JIEMOHCTPAILMOHHBIX OIBITOB II0 IIPEBPAILEHHIO OPraHMYECKHX BELIECTB IIPH

HarpeBaHu (I1aBJICHUE, 00YTIIMBAHKUE U TOPEHHE).

Yriaesoaopoasl

AJIKaHBI. COCTaB M CTPOCGHHME, TOMOJIOTMYECKHMH psf. MeraHn u 93TaH —
MpoCTeiIie MPENCTABUTENM AJIKAHOB: (H3MYECKHE M XHMHYECKHE CBOWCTBA
(peakMy 3aMEIEHUs] W TOPEHW:A), HaXOXKJECHHE B TMPHPONE, MOJyuYeHHE H
[IPUMEHEHNE.

AJIKEHBI: COCTaB W CTPOEHHE, T'OMOJIOTHYECKHH psf. ITHIEH M IPOIUIEH —
IIPOCTEHIINE IPEACTABUTENN AIKEHOB: (DM3MUYECKHE M XHMMHYECKHE CBOHCTBA
(peakuMu  TMIPUPOBAHUS, TaJOTCHUPOBAaHMWs, THApaTallud, OKHCICHHA U
TIOJTMMEPHU3AIUNI ), TOTYUCHHE U IIPUMEHEHHE.

Ankaguensl. byraguen-1,3 wu wmerwiOyragnes-1,3: CTpoeHHE, BaKHCHILIKEC
XUMHYECKHe CBOMCTBA (peakius monuMepu3anuu). IlomydeHue CHHTETHYECKOTO
Kay4dyKa U pE3HHBI.

AJIKUHBL: COCTaB U OCOOEHHOCTH CTPOEHWs, TOMOJIOTHYECKUH P, ALICTHICH —
NPOCTEHIINM  TPEACTABUTENb AJIKMHOB: COCTaB, CTpPOEHME, (QH3MUECKHe U
XMMHUYECKHE CBOMCTBA (peakiuy TUAPUPOBAHUA, TaJION€HMPOBAHMs, THAPATAIMH,
TOPCHHS ), TOJIyUEHHE U IPHMEHEHHE.

Apensl. BeH3om: cocTtaB, CTpoeHHe, (H3MUYECKHE M XMMHYECKHE CBOWCTBA
(peakuuu TajOreHHpPOBaHMS W HUTPOBAHUS), MOIyYEHHE W npuMeHeHue. Touyolr:

COCTaB, CTPOEHHE, d)HBI/I‘-IeCKI/Ie 1 XMMHYECKHE CBOMCTBA (DeaKlIHH raJJoreHupoOBaHHA

)51 HHTDOB&HI/IH) [MOJIYYECHHUEC M TIIPHMCHCHHE. Toxcu4HOCTH apCHOB. I'enetuueckas

CBsI3b MCXKAY YTJICBOAOPOJaMH, IPUHAUICKAIITUMU K PA3JIMYHBIM KJIaCCaM.

40




[Tpupo/IHbIC UCTOYHHKH YIIICBOAOPOIOB. [TpupoHBIA ra3 U MOIYTHEIC He(TAHBIE
rasel. Hedrs u eé mpomcxosaenue. CriocoOsr mepepaboTKy He(TH: IEPEroHKa,
KPEKUHT (TCPMHUYECKHH, KaTAIUTHYECKHIT), HMPou3. IIPOMYKTHl HEpepaboTKu
HeQ)TH, WX TPUMEHCHHE B TNPOMBINIJICHHOCTH M B ObiTy. KaMmeHHBIA yTOJIb H
TIPOJYKTHI €T0 1EePepPabOTKH.

DKCIIEPUMEHTAIBHBIE METOIbl ~U3YYCHHA BEIIECTB M HX IIpEeBPAICHHIA:
03HAKOMJIEHHE ¢ 00pa3laMy IIacTMace, Kay4yKoB M PE3HHBI, KOJUICKINH «Hed1b» 1
«YTObY, MOJCIMPOBAHHME MOJCKYJ YIJIEBOAOPOLOB M TIaJOreHONPOU3BOAHBIX,

[POBEJIEHNE IPAKTHYECKOH PabOTHI: MOyICHNE STUIICHA U U3YHCHUE €TI0 CBOMCTB.

Pacuérnbie 3aa49M
BhIYHCIEHHUs 110 YPABHEHUIO XUMHUUYECKOH peaKuuy (Macchl, 00BéMa, KOIMIECTBA
MCXOJHOTO BEIIEeCTBA WIJIM TIPOJAYKTa PEaKUHHU IO H3BECTHBIM Macce, 00BEMY,

KONMUYECTBY OHOI'O M3 MCXOJIHBIX BEIIECTB UIIHU NPOAYKTOB peaKuHH).

Kuciaopoacoaep:xkauye oprannyeckue CoeTnHeH st

[IpeesbHbIE OJHOATOMHBIE CIIMPTHL. MeTaHOJI U 9TaHOMI: CTPOCHHE, (hu3MUECKHe U
XUMHMYECKHE CBOMCTBA (peakiuy ¢ aKTUBHBIMM METaUIaMH, rajoreHOBOAOPOAAMH,
ropeHue), IpuMeHerne. BogopogHbIe CBA3H MEXY MOJICKYIaMH CIUPTOB. HeiicTBre
METAHOJIa ¥ TaHOJIa Ha OPTaHH3M Y€JIOBEKa.

MHOr0aTOMHBIE CIUPTHL. DTUIECHITIMKOIE U INIMLEPHH: CTPOCHUE, (bu3uyecKne U
XUMHYECKHEe CBOMCTBA (B3aMMOIEHCTBHE CO HMICTOYHBIMHA METAIaMH, Ka9CCTBCHHASN
peakiys Ha MHOTOATOMHEIE CHUPTHI). /[le#icTBMe Ha OpraHMsM HeIOBCKa.
[IpyMeHeHHEe INIULEPUHA U TUIICHTTTUKOJIA.

DeHoMN; CTPOEHHE MOJIEKYJIbI, (PU3NYECKHE U XUMHYIECKUC cBoiicTBa. TOKCMYHOCTD
(enouna. [lpumeHeHHE PEHONA.

Anpaeruasl U Keroubl. Dopmanpaeruz, aneTanbAcTi/l: CTPOCHHUE, buznueckne 1
XUMHWYECKHe CBOWCTBA (peakIWH OKHCIIEHHsS W BOCCTAHOBJICHHS, Ka4CCTBCHHBIC
peakIuy), MOTy4YeHUe ¥ MTPUMEHEHHE.
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A1IeTOH: CTPOEHHUE, (hU3nIEeCKUe U XMMUIECKHC cBoiicTBa (pEaKIMy OKUCIICHUS 1

BOCCTBHOBHGHHH), [IOJyYEHHUE M NPUMEHEHUC.

OIHOOCHOBHBIE TIPELEIbHBIC KapOOHOBBIE KHUCIIOTHL. MypaBbuHasd ¥ YKCycHas
KUCJIOTBI; CTPOEHHE, QU3NUCCKUE H XUMHHUCCKUC cBOiicTBa (CBOMCTBA, OOLIHE VI
KJacca KUCJIOT, PeaKIus yTepr(UKAI|N), IOJIyICHUE 1 IPUMCHCHHC. CreapuHoBas 1
OJICHHOBAs KHCJIOTHI KakK IPEACTABUTE/IM BBICIIMX KapOOHOBBIX KHCIOT. Mplla Kak
COJIM BBICILIMX KapOOHOBBIX KMCIOT, MX MOIOLICC NeHCTBHE.

CrnoskHbple 3(Qupbl Kak MPOU3BOJHBIC KapOOHOBBIX KHUCIOT. I'MApONM3 CIOKHBIX
s¢upos. Kupsel. ['maponus KHPOB. [IpuMeHeHne >XupoB. buonormyeckas poik
KUPOB.

VINeBOABl: COCTaB, KiaccH(UKalud yrieBOAOB (MOHO-, M- U MIOJTACAXaPHIBI).
[J1I0K03a —  [IPOCTEHImMid  MOHOCAXapH: 0COOEHHOCTH CTPOECHMS MOJIEKYIIbI,
(usnuecKre U XHUMUYECKHC cBoifcTBa (B3aMMOJEHCTBHE C THIPOKCHUIOM memu(1l),
OKMCJIEHHe aMMHAYHBIM PacTBOPOM OKCHIA cepedpa(l), BOCCTaHOBIIECHHUCS, OposxeHne
TMIOKO3bI), HAXOXKAGHHE B TPUPOAE, TMPUMEHCHHC, OuoJIorHyecKas  pOJib.
doTocunTe3. PpyKTO3a KaK H30MEP IJIHOKO3BI.

Caxapo3a — OpeACTaBUTECIIb nucaxapyuioB, THAPOJIKS, HaXOKICHUE B NIPUPONC H

IpUMEHCHHUE.

Kpaxman ¥ HEJIono3a Kak TPHPOAHBIC nmomumepbl. CTpoeHHe Kpaxmalla H
memmono3pl.  du3Mueckue U XUMHUYECKHE cBolicTBa Kpaxmana (THAPONH3,
KaueCTBEHHAS PEAKINS C HOIOM).

DKCTEpUMEHTANBHBE  METO[bl ~ M3YUeHMS BEIECTB M X NpeBpaILECHHNM:
poBeneHne, HaOMIOACHUE M OIHMCAHMC JIEMOHCTPAIMOHHBIX OIBITOB. TOPCHHC
CIMPTOB, KAYECTBEHHBIC PEAKLMU OJAHOATOMHBIX cupTOB (OKHMCJICHHE 3TaHOJA
okcumoM Meau(Il)), MHOrOaTOMHBIX CIHPTOB (B3aumopeiicTBue TIHMIEpUHA C
ruapoxcunom Memu(Il)), ampaeruios (OKMCIIEHHe aMMHMAYHBIM PAaCTBOPOM OKCHIA
cepebpa(l) ¥ THUAPOKCHIOM menu(Il), B3ammozeicTBHE Kpaxmaia C HOJIOM);

MPOBEICHHE NPAKTHUECKOH paboThl: CBOMCTBA PacTBOPA YKCYCHOH KHCJIOTBI.
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Pacuérnbie 3a1a4M
BrlunciieHusl 110 YPaBHEHHIO XUMHYECKON peakuuy (Maccel, 00BEMA, KOJUIECTBA
MCXOIHOIO BELIECTBA MJIM IPOAYKTa PEAKIUM TIO H3BCCTHBIM Macce, 00BEMY,

KOJIMYECTBY OJIHOTO M3 HCXOJHBIX BEIIECTB WK MPOLYKTOB PEaKLH).

A30TCofepKaIie Opranuyeckue CoeTUHEHUS

Amunpl, MeTWJIaMUH W aHMUIIAH: COCTAB, CTPOCHHC, bu3uUeCcKue U XUMHUYICCKHC

cBOliCTBA (TOpEHNUE, B3aNMOJIEWCTBHUE C BOJION M KMCJIOTAMH).

AMUHOKHCIOTE Kak aM(pOTepHbIE OPraHH4eCKHe COCAMHCHMUS. du3UUeCcKUe U
XHMHUECKHE CBOMCTBA AMHHOKHCIOT (Ha NpUMEpe rauiuHa). bronIornyeckoe
3HaueHue aMUHOKHKCIIOT. IlenTu/pl.

Benku Kak IPUPOIHBIE  BBICOKOMONCKYIAPHBIC — COCHMHCHHA. IlepBuyHas,
BTOpUYHAs W TPETHYHas CTPYKTypa GenKkoB. XMMIUYECKHe CBOMCTBa OENKOB!
THAPOJIH3, NEHATYPAIUs, Ka9eCTBEHHBIE PEAKIMH Ha OeTKH.

DKCIIepUMEHTANBHBIE METO/Bl ~ M3YYCHHS ~BEIICCTB M HX TIpeBpaLCHHU:
HAGIIIOICHHE W OMHCAHME NEMOHCTPAIMOHHBIX OMBITOB: JACHATYPallid OenKoB IIpH

HarpeBaHHH, [BETHBIC PEAKIIHHA OeNKOB.

BbICOKOMOJIEKYJISIPHbIE COeIUHEHHSI

OCHOBHBIE TIOHSITUS XWUMHMHU BBICOKOMOJICKYJISIPHBIX COEUHEHHI: MOHOMED,
MoJIMMep, CTPYKTYPHOE 3BEHO, CTCIEHb IMOJIMMCPH3ALMH, CPE/IHAA MOJIEKYJIApHAs
macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJIADHBIX COEIMHEHNH —
MIOJIMMEPU3AIYS ¥ IOJTMKOHICHCALIN.

ITmact™macchl  (MOMHATHIIEH, MTOJWMIPONHIICH, [MOJTHMBUHUIXJIOPDH I, MIOJIUCTUPOI).

HaTVDaHBHBIﬁ M CHHTECTHYECKHE KayIYKH (6VT&,HH€HOBBIﬁ. XJIODOHDGHOBI:I?I 41

W30mpeHoBLlil). BonokHa: HATYpaJabHbIC (XJIOIOK, IIEPCTh, mENK), UCKYCCTBEHHBIC

(aleTaTHOE BOJIOKHO, BHCKO032), CHHTETUYECKUE (KaTIpOH M JABCaH).
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DKCICPUMEHTAIBHBIE ~ METO/BL  M3yHUCHHA BemIECTB M WX NPEBPALICHHUI:
O3HAKOMJICHHE C 0OpaslamMu IPHPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIacT™Macc,
Kay4yKOB.

MexnpeamMeTHbIe CBS3H

Peau3amysi MEKIPEIMETHBIX CBA3CH 1P H3YUCHHUH OpraHUYECKON XMMUH B 10
KJ1acce OCYIIECTBIIIETCS Yepe3 MCIONB30BAHNC Kak OBIIMX eCTECTBEHHO-HAYTHBIX
MOHSTHH, TAK M MOHATHH, SBJISIOLWMXCA CHCTEMHBIMHU JULA OTHENILHBIX NPEAMETOB
eCTeCTBEHHOHAYYHOr'0 LIMKIIA.

O6ue €CTECTBEHHO-HAYUHbIe TNOHATHS SBICHUC, HayuHbIl (aKT, TUMOTE3a,
3aKOH, TEOpHs, aHAIM3, CHHTCS, xiaccuuKanus, nepuoauIHOCTD, HaOM0IeHNE,
u3MepeHHe, SKCIIEPUMEHT, MOENUPOBAHHUE.

du3iKa; MaTepys, SHEPrHs, MAcca, aToM, JJIEKTPOH, MOJICKYJd, 3HEpPreTHIECKUI
YpOBEHB, BEIIECTBO, TEIIO, 06DBEM, arperaTHoe COCTOSHHE BCIICCTBA, (u3HIECKHE
BEJIMUMHBI ¥ €UHUIIBI UX U3MEPEHHS.

Euonorus: KieTka, opranusm, Ouocdepa, o0OMeH BEIIeCTB B OpraHM3MC,
(hOTOCHHTE3, OHONOTMYECKH AKTUBHBIC BCUICCTBA (Genku, YTIEBOJIBL, IKUDBL
(epMeHTHI).

[eorpaust: MHHEpaJbl, TOPHBIC TNOPOZPLL, HoJjie3Hble MCKOTaeMble, TOILIHBO,
pecypchl.

TexHONOrWS: ITAIIEBbIe IPOLYKTHL, OCHOBBI PallIOHANIbHOTO IINTAHNA, MOTOIINE
CpEJICTBA, JIEKAPCTBEHHbIC ¥ KOCMETHYCCKHC Ipenaparbl, MaTEpUaIibl U3 UCKYCCTBEH-

HbIX U CUHTETHYECKHX BOJIOKOH.
10 KJIACC «OPTAHUYECKAS XUMMID» VIJIYBJEHHBIA YPOBEHD

TeopeTHyecKHe OCHOBBI opraﬂnquKoi‘l XUMHUHU

[IpeMeT W 3HAUEHUE OpraHnuyeckoil XUMHUH, MPEACTaBICHUC 0 MHOro00Opa3uu

Oprann4ecKux COCHHHCHI/II‘?’I.
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IIEKTPOHHOE CTPOEHME aToMa yIJepo/ia: OCHOBHOE M BO30YX/IEHHOE COCTOAHMS,
BajieHTHBIE BO3MOXKHOCTH aTOMa yrjaepoja. XHUMHUYECKas CBSI3b B OPraHUYECKUX
coeMHEHMAX. Tumpl rUOPUAM3ALMK aTOMHBIX OpOMTanedl yriuepona. MexaHHU3MEI

00pa3oBaHus KOBAJIEHTHOW cBsi3n (OOMEHHEIM U MOHOPHO-aKUENTOPHBIH). THITEI
TepeKpLIBAHMS aTOMHBIX OpOuTaneif; o- i n-ces3u. OuHapHas, NBOMHAA U TPOHHAS

cBs3b. CnocoObl paspeiBa CBs3eH B MOJIEKYJIaX OpraHM4ecKux BemiecTs. Ilowsrue
0 cBOOOJHOM pajuKaie, HykiIeo(uie 1 dIeKTpodue.

Teopust cTpoeHHs OpraHMYecKuX coequHenuid A. M. ByTinepoBa U COBPEMEHHBIE
TPEACTABIEHUS] O CTPYKTYPE MOJIEKYJ. 3HAUEHUE TEOPHU CTPOCHHUS OPTaHHYECKHX
coenrHeHni. MoJeKynapHble U CTpyKTypHBIe (GopMynsl. CTpyKTypHBIE (OPMYIIEI
Pa3MHYHBIX BHJIOB: pa3BEPHYTas, COKPALIEHHAs, CKEIICTHAS.

N3omepus. Buapl H130MepHH: CTPYKTYPHas, IPOCTPAHCTBEHHASL.

DreKTpoHHBIE dQ(GEKTH B MOJIEKYIaX OPraHMYeCKUX COCHUHEHUH (MHIYKTUBHBIH
U Me30MepHBIH 3G deKThI).

IIpencrasnenne o kinaccudukanuu — opraHudeckux — Bemects.  llonsTue
o hyHKIMOHANLHOM Tpyrite. [omomnorus. ["'oMonorndeckue psjabl. CrucremaTHyeckas
HoMeHKnarypa oprauudeckux coequHeHuit (IUPAC) u TpuBHAlbHBIE HAa3BaHUS
OTHENbHBIX IPECTABUTENEM.

OcoOEHHOCTH W KJacCU(pUKaIst OpraHM4yeckux peakiuid. OKUCIUTETBHO-
BOCCTAaHOBHUTEJIBHBIC PEAKIMU B OPTAaHUYECKON XMMHH,

DKCIEPHMMEHTANBHBIE METO/bI W3YYECHHs BEIIECTB M HX  IIPEBPAIICHHM:
O3HaKOMJIEHHE ¢ 00pasiaMi OpraHHYECKHUX BEIIECTB M MaTepHaJaMH Ha HX OCHOBE;
OTBITHI MO TPEBPAIICHUI0 OPTaHMYECKUX BEUISCTB NpPH HarpeBaHuM (ILIABJICHHE,
oOyriMBaHWe W ropeHre); KOHCTPYHPOBAaHME MOJIENCH MOJICKYJl OpraHHYeCKHX
BEIIECTB.

Yriaesonopoant
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Auikanbl. |OMOJIOTMYECKUHM DS/l aJIKaHOB, obmas (¢opMmyna, HOMCHKIATYpa
1 ©30Mepus. DJICKTPOHHOE M INPOCTPAaHCTBEHHOC CTpOEHHE MOJICKYI alKaHOB, sp*-

ruOpuan3anus aTOMHBIX opOuraieil yrnepona, G-CBssb. Koudopmepbl. PU3NIECKHUC

CBOMCTBA aJIKAHOB.
XyMUUecKre CBOMCTBAa  aJKaHOB.  peaKluu 3aMeIlcHud, H30Mepu3alii,

JETUIPUPOBAHUS, IIMKIIHU3a0nu, MUPOJIN3a, KpECKUHTA, TOpEHH:. IIpencraBieHUE O

MEXaHHU3ME DCBKHHﬁ pAJIUKAIBHOI0 3aMEIICHUA.

Haxoxnenue B npupoae. CrocoObl omyueHus i NPUMEHEHAC AJIKaHOB.
[[uknoankansl, OOuas (opmyna, HOMEHKIATYpa X m3omepus. OcoOeHHOCTH
CTPOCHUS U XUMHUUECKHX CBOMCTB MaJIbIX (LUKJIOMPONAH, UKI00yTaH) U OOBIYHBIX
(LMKIIONIEHTaH, [IUKJIOTeKCaH) HUKIOAIKaHOB. Crioco6bl TOTy4eHUS ¥ MPUMEHCHHE
[UKJIOAJIKAHOB.
Ankenpl. | OMOTOTMYECKHI psifl  alKeHOB, 00IIas Gopmyia, HOMEHKIATypa.
DMeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOIICKY]T aJIKEHOB, SP’THOPUIU3AIIHSA

aTOMHBIX opOuTaieil yriepoaa, o- 1 1~ CBA3H. CrpyKTypHas ¥ FeOMETpUIecKas (IMc-

TpaHC-) U30MEPHU. duzndeckue CBOMCTBA AJIKCHOB.
XyUMHUECKe CBOMCTBA: pEaKIMK TMPUCOCAMHCHHA, 3aMelleHus B 0-ITOJOXKEHUE

py ABOMHOM CBA3H, MOJMMEPHU3ALMN M OKHUCIICHHU. [IpencTaBlIeHHE O MEXaHU3ME

peakiuy ___ 2IeKTpoGUIBHOro  MPUCOCAMHEHIA. Ilpasuno  MapKOBHUKOBA.

KauecTBeHHbIE PEAKIIMH HA IBOMHYIO CBA3b.
Cri0co6b! TTONyUYEeHHUS U IPUMEHEHUC alIKCHOB.
Ankaquensl.  Knaccupukanus —alikaJ{deHOB (compsbxéHHBIE, W30JIMPOBAHHEIC,

KVMV.TIPIDOB&HHBIC!. OcobeHHOCTH JJIEKTPOHHOIO CTPOCHHA H XUMHYCCKHX CBOVCTB

COMPSKEHHBIX JIMEHOB, 1,2- ¥ 1, 4npucoeunenne. [Tomumepusanis CONPSDKEHHBIX

jwienoB. CrocoObl MONyYeH s i IPUMEHEHNE ATKaIMCHOB.
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AuikuHbl. |OMOJIOTMYECKUI psji alKHHOB, 0oOmas Qopmyia, HOMCHKIATYpa
1 U30MepHsl. DIEKTPOHHOE U INPOCTPAHCTBCHHOE CTPOCHMEC MOJCKYI AJIKUHOB, sp-
rubpyIM3aLMs AaTOMHBIX OpOuTalei yriuepona. Gu3HIeCKue CBOMCTBA AJIKUHOB.

XHUMHYECKHE CBOMCTBA! peakuuu MIPUCOEIUHECHHS, TAMEpHU3aIuu
Y TPUMEPU3AIINH, OKHCIEHHs. KiCIoTHEIE CBOICTBA AJKWHOB, UMEIOIIHUX KOHLEBYIO
TPOHWHYIO CBsI3b. KaueCTBEHHBIC PEAKLIMH Ha TPOWHYIO CBSI3b.

Crioco0Obl TIOJy4YEHUs ¥ IPUMEHEHUE aJIKMHOB.

ApoMaTHYECKUE YITIEBOAOPO/IbI (APEHBI). TOMOJIOTHYECKUHl psa apeHoB, o0mias
dopMya, HOMEHKIATYPa U U30MepHsi. DNEKTPOHHOE 1 MPOCTPAHCTECHHOC CTpOEHUE

MOJICKYJIbI Oenzona. IlpaBmyio  apoMaTUYHOCTH, TIPHMEPBI ApOMATHYCCKHX

coenunenuii. Pu3nvecKyue CBOMCTBA apEHOB.
XUMHUUECKHe CBOMCTBA O€H30J1a M ero TOMOJIOTOB: pEaKUuH  3aMCIICHHA
B OCH30JILHOM KOJIBIIE M YIJIEBOZOPOAHOM pajHKale, pPEaKkUuy MPHCOCANHCHNA,

OKHCIIEHHE T'OMOJIOI'OB OeH3oa. IlpencraBjieHHe O  MEXaHU3ME peammﬁ

11eKTPOdIILHOTO _3aMemienus. IIpejicraBieHne 06 OPUEHTHPYIOWIEM JIEHCTBUHM

saMecTUTelell B OCGH30JILBHOM KOJBLE Ha MNpUMEpe aJIKWIBHBIX — PaUKaJIOB,
KapOOKCHIIBHOM, THAPOKCHIBHON, aMUHO- M HUTPOTPYTITBL, AaTOMOB TaJIOTCHOB.

OcoBeHHOCTH XUMUYECKHX CBOMCTB cTupona. ITomuMepusanus CTUpoOIIa.

Crioco0bl TIOJyYEHHs M IPAMEHEHHE apOMaTHIECKUX YTTIEBOIOPOIIOE.

[Ipupojueiii Ta3. IlomyTHble HeTSIHBIE Iasbl. HebTs ue€ NPOMCXOXKIACHUE.
KaMeHHBIi Yro/ib U MPO/YKThI €r0 MepepaboTKH.

Criocobbl  mepepa®oTku  HE(QTH:  NEPETOHKA,  KPEKUHT (TEpMHYECKHH,
KATANUTHYECKHii), pUGOPMHUHT, MHPOJU3. IIPORYKTHI nepepaboTKH HePTH, HX
IPHMEHEHHUE B IIPOMBIIIICHHOCTH U B OBITY.

[eneTHyeckas CBSI3b MEXIY PAa3TUUHBIMU KTacCaMH yTII€BOIOPOIOB.

DJIEeKTPOHHOE CTPOEHHE  TajOr€HNPOM3BOAHBIX  YIIICBOAOPOJOB. Peakuuu

3aMEICHUA TrajgorcHa Ha THJIPOKCOrpymiIry, HUTPOIPVYIIITY, IUaHOTpVYIIY,

amusorpynmy. JleficTBHe Ha raJoreHIpOM3BOHBIE BOJAHOIO U CIIMPTOBOTO pacTBOpa
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Y

ménoud. B3anMonercTBIC JIUrajJoreHaIKaHoB C MarHueM Y [UHKOM. LIOHATHE O

METAIIQOPTaHHYCCKHUX COCIHHCHHAX. Hcnonp30BaHUC I‘aJ'IOI‘eHl'IpOI/ISBOJIHBIX

YIJICBOJIOPOAOB B OBITY, TCXHUKE M IPH CHHTC3C OpraHM9IecKuX BeleCTB.

DKCIIEPUMEHTAIBHBIE METO/Ib! M3yICHHMS BEIICCTR ¥ WX [IPEBPAILEHHN:; U3YUCHHC
(pu3MUECKHX CBOMCTB YyIJICBOAOPOAOB (pacTBOPUMOCTD), KauCCTBECHHBIX peakuui
YTIIEBOLOPOIOB PasIHYHbIX KIIaCCOB (oGecrBeunBanie GPOMHO MK MOHOM BOJEI,
pacTBOpa IE€pMaHraHarta —Kajud, B3aMMOJICICTBAE ALETHIEHa ¢ aMMHadHLIM
pacTBOPOM OKCHIA cepebpa(l)); KaueCTBCHHOE oOHapy)KeHHE Yriiepojia U BOAOPO/a
B OpraHMYeCKMX BELIECTBAX; TMOJIYyUCHHE JTHJIEHA W W3yUeHHe ero CBOWCTE;
ospaxomnenne ¢ komrekmuamu  «Hedtb» 1 «YTOMB», C obpasiaMu  IU1acTMace,
Kay4IyKOB 1 PE3UHbI; MOJIETIPOBAHIE MOJIEKY T yTJIEBOIOPOZIOB
| TaJIOTEHITPOU3BOAHBIX YTI€BOAOPOIOB.
KucaopoacoepKaiiue opranuieckue CoeiHeHM

[IpesesbHbIE OIHOATOMHBIE CIMPTEL. CTpoeHue MOJEKyH (Ha IpuMepe MEeTaHoIa
1 sTaHoa). | OMOIOrMYECKHil DAL, obmast opmyia, H30Mepusi, HOMCHKIATYDa
1 Knaccmbmaﬁﬂﬂ. Dy3uYeCKUe CBOWCTBA IPECIbHBIX OJHOATOMHBIX CIHUPTOB.
BOHOPOIHBIE CBSI3H MEXKY MONIEKYIaMH CIUPTOB.

XJMHUECKHE CBOMCTBA: DEAKLMH 3aMellenus, Aerniparati, OKHCJIECHUS,
B3aMO/IEHCTBUE C OpraHHYeCKUMH M HEOPTaHUYECKUMHI KHCIIOTaMH.

[TpeacTaBiaeHUE O MEXaHU3ME peaKIi HYKJIe0(hHUIEHOTO 3aMEIIEHMA. KauecTBeHHasA

peakiysi Ha OJJHOATOMHBIC CIUPTEL. JleiicTBEe ITAHONA M METAHOJA HA OPraHu3M
qenoseka. Cioco6bl OMyUYeHMs ¥ TTPUMEHEHHE OJIHOATOMHBIX CITUPTOB.

[pocTteie dGupPBl, HOMEHKIATYpa M usomepusi. OCOOEHHOCTH (hU3UIECKIX
1 XMMUYECKHX CBOHCTB.

MHOFOATOMHEIE ~ CIUPTHI —  OTHJIEHMIMKONG M TIMLCPHI. DOU3NIECKHE
1 XUMUYECKHe CBOMCTBA: peakUyy 3aMCUICHMA, B3aMMOJCHCTBHE C OPraHNYCCKUMU

51 HGOpFaHPI‘—IeCKHMH KHCJIOTaMU, Ka4yeCTBCHHAA peaxknm:d Ha MHOT0ATOMHBIC CITMPTBIL.
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JleiicTBie ~ Ha ~ OpraHM3M  UCJIOBCKA. CrnocoOpl  IOJyYeHHs M NPUMCHCHHC
MHOTO4TOMHBIX CIIHPTOB.

®enon. CTpoeHHME  MONEKYJBI,  B3aWMHOC  BIMAHNC I'MPOKCOTPYIIIEI
1 Gen3oapHOrO sapa. PHU3HUECKUE cBolicTBa (peHona. Oco0eHHOCTH XUMHUYECKHX
cBoiicTB (peHosia. KaueCTBEHHBIC pEaKLMd Ha dernon. TOKCHYHOCTH dhenona.
Cr10coOBI TIOTyYeHHs! ¥ IPUMEHEHNE GeHoa. denondopMaIbIETHIHAS CMOIIA.

KapOoHWIbHbIE COEIUHEHUA — albICTUIBL 1 KETOHBI. DJIEKTPOHHOE CTPOCHMC
KapOOHUIBHON TpymIbl. ['OMOJOTHYCCKUE PIAABI aNbJETHI0B 1 KETOHOB, O00wwas
(opmyna, w3OMepUs ¥ HOMEHKIATYPA. dusnueckue CBOWCTBA  ANBJACTHIIOB
1 KETOHOB.

XyMHUECKHE CBOWCTBA albACTHJIOB W KETOHOB: PCaKIHH IPUCOEANHEHHS.

[IpesncraBaeHue 0 MEXaHH3ME pea}cuﬁﬁ HVKJ'IE!Od)HHBHOl"O MIpUCOSOAMHEHUA,

OKycenie ambIerHaoB, KadeCTBEHHBIE peakiuu Ha - aJIbACTHBL Crioco0bI
[10JIy4eHNs ¥ PHMEHEHNE allbJIeTH/I0B 1 KETOHOB.

OIHOOCHOBHBIE TPE/IENbHbIE KapOOHOBBIC KUCJIOTHI. OcoOeHHOCTH CTPOSHMS
MOJNEKYN KapOOHOBBIX KHCIIOT. M3omepus 1 HOMCHKIATYPa. duznyeckrue CBOUCTBA
OJHOOCHOBHBIX TIPEACIBHBIX KapOOHOBBIX KHCJIOT. BomopoaHble CBA3H MEKIY
MOJIEKyJIaMi KapOOHOBBIX KHUCIIOT.

XpIMUUECKHe CBOWCTBA: KHCJIOTHBIE CBOWCTBA, PEAKLNA 3TepubHKAIMK, PEAKIUH
C y4acTHeM yIJeBOJIOPOIHOrO pajnKaIa.

OcoGEHHOCTH CBOWCTB MypaBbUHOM KUCIIOTBI.

TToHsATHE O IPOM3BOHBIX KapOOHOBBIX KUCIOT — CJIOMKHBIX spupax, aHrUaAPHIax,

raJjoreHaHruapuaax, aMmmuaax, HUTPHJIAX.

Mmuoroo6pazue KapOOHOBBIX —KHCIIOT. OcoBGeHHOCTH CBOMCTB  HEMPENCIbHBIX
1 apOMATHYECKUX KapOOHOBBIX KUCIIOT, TMKApOOHOBBIX KHCIIOT, TUIPOKCHKAPOOHOBBIX
KHCTOT. IIpeIcTaBUTENN BBICILIMX KapOOHOBBIX KUCTIOT: CTCAPHHOBAs, [albMUTUHOBA,

OJIEMHOBAS, TUHOJIEBAA, JTHUHOJIEHOBasA KHUCJIOTHL. Crioco0s! MOJIy4ECHUSA U MMPpUMEHECHHUE

KapOOHOBBIX KHCIIOT.
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Cnoxusie  dbupsl.  Tomonorndeckuit  psi, —oOmasd dbopmyma, u3OMEpHs
1 HOMeHKaTypa. OU3MYECKHe U’ XUMMYECKHE CBONCTBA: THAPOJIM3 B KHCJIOH
U IIEJIOYHOM CpEe.

Kuppl. CTpoenue, (U3HIECKHE M XMMHYCCKHE CBOMCTBA JKHUPOB: THAPOIM3
B KMCJION ¥ meoqHoi cpene. OcOOEHHOCTH CBOWCTB JKUPOB, COACPMKAIIMX OCTATKH
HeTIpeIeIbHBIX KUPHBIX KHCIIOT. JKHPBI B IPUPOJE.

MpbLUI4 KaK COJIM BBICIIMX KapOOHOBBIX KWMCIOT, HX Moroulee aeicreue. IlonaTHe

0 cuHTeTHYecknx Moronmx cpeacreax (CMC).

OO1was XxapakTepuCcTHKa yrIeBOI0B.

Knaccudukaliyst yriieBogoB (MOHO-, 1~ U [OJIMCaxapuabl).

MonocaxapHaibl. TJII0K034, bpykro3a, raJlaKkTo3a, pubo3a, Ie30K-
cupubo3a. dusznyeckrne CBOICTBA 1 HaXOXIECHHE B IIPHPOJE.

®orocunaTe3. OnTHueckass U30MEpHi. Konpuaro-1ienHas TayTOMEpPHA Ha IPUMEPE

MOJIEKYJIBI TIFOKO3bL, IPOEKIMK Xeyopca, 0., 3 -aHOMEPBI TTIFOKO3BI.

XUMUYECKHE CBOMCTBA TIIFOKO3BI: PEAKIHH C yYaCTHEM CIIMPTOBBIX U AJbACTMIHOH
rpyII, CIHHPTOBOE W MOJOYHOKHCIOE OpokeHue. IIPUMEHEHHC IIIHOKO3BL, ee
3HAYEHHUE B )KU3HEAEATEIbHOCTH OpraHu3Ma.

Jucaxapuapl: caxaposa,  MaibTO3a W JaKTo3a.  BoCCTaHaBIMBAOLINE
¥l HeBOCCTAHABJIHMBAIOIIME AuUcaxapuasl. [uaponn3 jgucaxapunos. Haxoxpenue
B TIPUPOJIE U IPUMEHEHHE.

[Monucaxapuisl: Kpaxmaj, [JIHKOreH u 1esiono3a. CrpoeHHe MakpoMOIICKyI
KpaxmaJa, TIIMKOreHa U HeJlnono3sl. dusnyeckie CBOMCTBA KpaxMmaja M IIEJUI0JI03BIL.
XUMHUYECKHE CBOMCTBA Kpaxmaja: THApPOJIW3, KauyeCTBEHHas peakius C HOJOM.
XuMHUeCKHe CBOWCTBA LEJUIIONO3BI: [HPOJU3, IONy4eHHe S(PUPOB LEIIIIOIO3BI.
[ousiTe 06 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO32, AlleTaTHBIH HIETK).

DKCIEpUMEHTAIBHBIC METOALI M3YYCHHMsA BEIIECTB H  HX MPeBpaIlCHUMN
PACTBOPHMOCTh Pa3iM4HbIX CIIMPTOB B BOJE, B3aHMOICHCTBHE DTAHONA C HATPUEM,

OKHCJIGHHE 3THIOBOIO CIMPTA B ANbIETHj HA DPACKAIEHHOW MEIHOH TIPOBOJIOKE;
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OKHMCJICHHE STHJIOBOTO CIIUPTa JUXPOMATOM Kajus (BO3MOJKHO WCIIOJIb30BAHHE
BHJICOMATEPHAJIOB); KAYECTBEHHBIC PEAKUUW Ha alpAeruibl (C TIHAPOKCHIOM
nuammuncepeopa(l) u rugpokcunom meau(ll)); peakuus rioumuepuHa ¢ THAPOKCUIOM
memu(Il); XuMHUecKre CBOWMCTBA pPAcTBOpPa YKCYCHOHM KHCIIOTBHI, B3aMMOZIEHCTBHC
pacTBopa TIIOKO3BI ¢ rHapokcunoM Menu(ll); B3aumomencTBrue Kpaxmaia ¢ HOIOM,;
peleHne SKCIICPUMEHTAIBHBIX 3a1a4 110 TeMaM «CIHupThl # QeHomb. «KapOoHoBbie
KUCHa0ThI. CI0XKHBIE QUPBD».

A30TCo/IepKalie OpraHnyecKkne coenHeHus

AMMHBEI — OpraHM4ecKue NpOM3BOAHBIE ammuaka. Knaccupukanms aMHHOB:
anupaTHUECKHe U apOMATHYECKHE; IEPBHYHBIC, BTOPHYHbIEC U TpeTHuHble. CTpoeHue
MOJIEKYJ, o0mias (GopMymna, H30Mepus, HOMEHKIaTypa M (U3HYECKHE CBOHCTBA.
Xumuueckoe  cBOicTBa  anudaTUYecKHX  aMHHOB:  OCHOBHBIE  CBOMCTBA,
ANKUIMPOBAHUE, B3aUMOJICHCTBIE TIEPBHYHBIX aMUHOB € a30THCTON KucioToi. Conn
ANKUIIAMMOHHS.

AHWINH — OPEACTaBUTE]h AMHHOB apoOMaTH4ecKoro psaga. CTpoeHMe aHWIIUHA.
B3auMHO€ BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHuiiuHa, OCOOEHHOCTH XMMHUYECKHX
CBOMCTB aHWIMHA. KauecTBeHHBIE peaklMy Ha aHUJIUH.

Croco0bl  ToONydeHHsl ¥ mpuMeHeHHe anudaTuyeckux amuHOB. Ilomydenue
aHUJIMHA U3 HUTPOOEH301A.

AmuHoKHCcIOTE. HoMenknatypa W uzoMepus. OTOENbHBIE IPEJCTABUTENH O-

AMHWHOKHUCJIIOT: TIHUIHWH, aJlaHWH, @CHHH&H&HHH. CECpHH, TIIyYTaMHHOBaA KHCJIOTA,

nu3uH, mucteud. Onruueckass HU30MepUs aMHUHOKHCIOT: D-M [L-aMUHOKMCIIOTHI.

dusuuyeckue CBOMCTBA aAMHMHOKHCIIOT. XHMMHUYECKHE CBOMCTBA aMHMHOKHCIOT Kak
aM(OTEPHBIX OPraHUYECKUX COCMHEHUH, peaKlyusa MOJIUKOHACHCAMH, obpa3oBaHue
MENTUAHONW CBA3K. bHoJOrHyeckoe 3HaUYeHHe AMHUHOKHMCIOT. CHHTE3 U THAPOJIH3

INCIITHOOB.
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Benku Kak NpUpOAHBIC monuMepel. IlepBuyHas, BTOpUYHAS M TPETHIHAL
cTpyKTypa OenkoB. XuMmudeckue cBoiicTBa O€nKOB: THAPOIHU3, NEHATYpalus,
KAueCTBEHHBIE PEAKLIUH Ha OEIIKM.

[lonsTue 00 a30TCOoACPIKAIIIHNX TETCPOLHKIHICCKHX COCOUMHCHUAX.

[[upUMHUIUMHOBLIE W IIYPUHOBBIE OCHOBAHMS. HykJIeHHOBEIE KHCJIOTBI: COCTaB,

CTPOCHHC H 6HOJIOI“H'—ICCK3H POJIb.

OKCHNEPUMEHTAIBHBIE METOAbl M3YYCHHs BELIECTB M HX MIPEeBPAILCHUN:
pacTBOpeHHe OENKOB B BOJE; JeHaTypauus OCIKOB NPM HArpeBaHUH; IBCTHBIC
peakiuuu Ha  ONKM; PpEIIEHHE  OKCIEPUMEHTAIBHBIX  337a4 IO  TEMaM
«A30TCOZIEPHKAIME OPraHUYECKUE COEIUHEHMs» U «Pacrio3HaBaHME OpPraHMICCKHUX
COETMHEHMI.

BbICOKOMOJIEKYJISIPHBIE COCAHHEHMSI

OCHOBHBIE TIOHATHS XHMHHM BBICOKOMOJIEKYJISIPHBIX COEJAMHEHMH: MOHOMED,
TIOJIMMEP, CTPYKTYPHOE 3BEHO, CTENeHb MOJMMEPH3alliH, CPEIHsS MOJCKYIsIpHasd
Macca. OCHOBHBIE METOJBI CHHTE32 BBICOKOMOJIEKYISPHBIX — COEAMHEHMH —

NOJUMMEpH3alya | IMOJIUKOHACHCAIIHA. IIpencTaBICHHE O CTEPEOPErYIAPHOCTH

H HaﬂMOHeKVHHDHOﬁ CTPYKTYPE MOJIUMEPOB, 3aBUCUMOCTD CBOMCTB IMQJIUMEPOB OT UX

MOJIEKVIISIPDHOIO M HAIMOJCKYIIPHOTO CTPOCHUA.

[TomuMepHble  MaTepuaibl.  IIlmacTMacchl  (IIONMITHIIEH, — IOJMIPOIHIICH,
TOJIMBUHUIXJIOPHUI,  MOJUCTHPOJ,  IMOJMMETHIMETaKpHIIAT, IOJHKapOOHATHI,
nosmATHIeHTepedTanar). Y Tuinsaius 1 nepepadoTKa riacTrKa.

DIIaCTOMEphI: HATYPATBHBINH KayuyK, CHHTETHYeCKHe Kayuyku (OyTaireHOBBIH,
XJIOPONPEHOBBIM, M30IIPEHOBEIN) M CUIIMKOHBL. Pe3nHa.

BoOKHA; HaTypalbHbIE (XJIOMOK, IIEPCTh, MENK), HMCKYCCTBEHHBIE (BuCKO3a,
aI[eTaTHOE BOJIOKHO), CHHTETHYECKHE (KAaT[POH H JIaBCaH).

Ilonumepsl CHEUMAIBLHOIO Ha3HAYCHMS (TedmoH, KeBJap, DJICKTPOIPOBOISAIINE

TONMMEDE], OMopa3naraeMele IOJIMMEDDI).
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DKCIIEPUMEHTAIILHBIE ~METOJbl ~H3YYCHHA BELIECTB W HX IPEBPAILICHHUH:
O3HAKOMJIEHHE C 00pa3liaMd IPUPOIHBIX M MCKYCCTBEHHBIX BOJIOKOH, ILIACTMAacC,
KayuyKOB; pEIIEHHE OKCIIEPUMEHTANbHBIX 3ajad 1o Teme «PacrosHaBaHuC
IUIACTMACC U BOJIOKOHY.

PacuéTnbie 3aqa4u

HaxoxaeHue MOJIEKYIAPHOH (OPMYITEI OPraHMYECKOTO COCANHEHHUS 110 MaCCOBBIM
JOJISAM SJIEMEHTOB, BXOSIIMX B €r0 COCTAB; HAXOXICHHE MOJIEKYISAPHON (OPMYIIb]
OPraHHYECKOro coefuHeHust 1o Macce (00BEMY) NPOAYKTOB CropaHus; IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) HPOMYKTOB DPEAKLMH H/MIM HCXOIHBIX
BEIICCTB, YCTAHOBJEHHE CTPYKTYpPHOH (hOpMysbl OPraHMYECKOro BCIICCTBA Ha
OCHOBE €ro XMMHYECKHMX CBOWCTB WJIH CIOCOOOB ITONyYSHHs; ONMPEACICHHE NONH
BBIXO/IA TIPOJAYKTA PEAKI[HH OT TEOPETHYECKH BO3MOXKHOTO.

MesknpeaMeTHble CBA3H

Peanusaiusi MEXKIPEJMETHBIX CBA3eH MpH W3YUEHMM OPTaHWYECKOH XUMHH
B 10 Kacce OCYIIECTBIISIETCS 4Yepe3 WCIOJIb30BAHHE Kak OOLIMX €CTECTBEHHO-
HAYYHBIX [IOHATHH, TaK U NOHATHH, TPUHATBIX B OTACNBHBIX MpPEAMETax
€CTECTBEHHO-HAYyYHOTO LIUKJIA.

O6uMe eCTeCTBEHHO-HAYYHblE IIOHSTHS: SIBICHHE, HAy4YHBIH (DaKT, THIOTE3a,
TeopHsi, 3aKOH, AaHANW3, CHHTE3, Kiaccu(uKaiys, HaOMIONCHHE, H3MEpEHNE,
IKCIEPHUMEHT, MOJIENb, MOJIETUPOBAHHUE.

dusmka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MONIEKYJIa, SHEPTeTUUYECKUN
ypOBEHb, BEIECTBO, TeJO, 0OBEM, arperaTHoe COCTOSHME BELIECTBA, (M3MYECKHE
BEJIMYKMHBI, €IMHUIIBI U3MEPEHHU, CKOPOCTh, SHEPTrHs, Macca.

Buonorus:  KJIeTKa, OpraHH3M, OKocucreMa, Ouocdepa, — meTabomusM,
HACJE/ICTBEHHOCTh, ABTOTPOMHBIA M TeTepoTpOMHBIH THII MHTaHUA, OpOXEHHe,
(DOTOCHHTE3, JIbIXAHHUE, GEKH, YTTIEBO/BL, HKUPHI, HyKIEMHOBBIE KUCIOTHI, (PCPMEHTHI.

['eorpadust: mone3Hble HCKOMAeMbI€, TOTIITHBO.
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TexHoyjorusa: NMUIUEBBIC TIPOAYKTBI, OCHOBbI panroHaJIbHOTO MUTaHusA, MOIOIIHUC

cpeacTBa, Marepralibl U3 HCKYCCTBCHHBIX M CUHTECTUYECCKHUX BOJIOKOH.

11 KJIACC «OBILIAA 1 HEOPTAHUYECKASA XUMMST»
FA30BbIil YPOBEHB
TeopeTrnuecKkue 0OCHOBbLI XUMHH

XuMmudeckuii dnemMeHT. Atom. SIIpo aToma, M30TOIbL DNEKTPOHHas 000J04Ka.
DHepreTHYecKUe yPOBHH, IOAYPOBHM. ATOMHBIE OpOWUTamu, s-, p-, d-3NEMEHTBHI.
Oco0eHHOCTH PACTIpE/I/IEHUs. DIEKTPOHOB IO OpOMTANsIM B aTOMaX 3JIEMEHTOB
IEPBBIX UETBIPEX EPHOOB. DIEKTPOHHAA KOH(UIYPAIHsA aTOMOB.

[Nepuoaudeckuii 3akoH u Ileproaudeckas CHCTEMa XUMHUIECKHUX 3JIEMEHTOB J. .
Menneneesa. CBs3b NEPHOAUYECKOTO 3aKOHA H [Teprou4ecKOl  CHCTEMBI
xuMmueckux snementoB J|. V. MenpeneeBa C COBPEMEHHOM TEOPHECH CTPOCHHA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHMsI CBOWCTB XHMMHMYECKUX OJIEMCHTOB H
00pa3yeMbIX UMM TPOCTBIX M CIOXHbBIX BEIIECTB MO rPyMnaM 1 MepHojam. 3HaueHue
[IEPUOTUYECKOI0 3aKOHA B PA3BUTHUU HAYKH.

Crpoenre BenjecTsa. XMMHUYECKas CBA3b. Buabl XUMUYECKOH CBSI3M (KOBaJICHTHAS
HEToJsIpHAs M TOJsipHAs, HMOHHAs, MeTalmmuyeckas). MexaHH3Mbl obpa3oBaHuA
KOBAJICHTHON  XUMHWYECKOW CBsi3H  (OOMEHHBII ¥ JOHOPHO-AKIENTOPHBIN).
Bozopo/Has CBa3b. BaneHTHOCTb. DIEKTPOOTPUIATENLHOCTE. CTeNeHb OKHCIICHHS.
M oHbBI: KATUOHBI U AHHUOHBI.

BeluiecTBa MOJISKYJAPHOTO U HEMOJIEKYJSIPHOTO CTPOEHUs. 3aKOH IOCTOSAHCTBA
cocraBa BemiecTBa. THIIBI KPUCTAIMYECKMX pPELIETOK. 3aBUCHMMOCTH CBOMCTBA
BELIECTB OT TUIIA KPUCTATMYECKON PEIIETKH.

[lonsatHe O IOUCIEPCHBIX cucTeMax. MCTHHHBIE M KOJJIOMAHBIC pPACTBOPEL

MaccoBas IO BEIIECTBA B pacTBOPE.
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Knaccuukanyss HEOpraHu4eCKuX coequHenuii. HoMeHKknaTypa HEOpraHM4eCKHX
BemiecTs. | eHeTHUeCKas CBs3b HEOPraHMYECKMX BEIIECTB, NPUHAMICKAIINX K
Pa3MUUHBIM KJIaCCaM.

Xumuueckas peakmus. Kiaccudukaims XMMAIECKUX PEaKIni B HEOPTaHUYECKOU
M OpraHMYecKOd XMMHH. 3aKOH COXPAHEHWs MAaCChl BCIICCTB; 3aKOH COXPAHCHHMA %}
IPEBPALICHHS SHEPTHHU TIPU XUMHICCKUX PEAKIHIX.

CKOpOCTh peakiyu, € 3aBUCHMOCTh OT pPAa3JIMIHBIX ¢axTopoB. OOGpaThMbIe
peakiuu. XUMHYECKOe paBHOBecHE. DaKTOphI, BIMAIOUIME Ha COCTOSIHHE
xummgeckoro papHosecus. [Tpunnun Jle [larense.

DnexTponuTuyeckas aucconuanys. CHIbHBIC U crnabbie snextporuThl. Cpena

BOIHBIX PACTBOPOB BEIIECTB: KHCJas, HEHTpanbHas, LIENoIHas. [Tonartue o

BOOOPOAHOM TI0Ka3aTeJIe (DH) pacTBOpa. Peaknuu HMOHHOIO obMeHa. FHQQOHHB

HEOPraHMYECKHUX U OPTaHHYECKHUX BCIICCTB.

OKHUCIUTEIILHO-BOCCTAHOBUTEIIBHBIE  PCAKIIHN. IlonsiTHE 00 DJIEKTPOJIH3E

pacrIaBoB M pacTBOPOB conei. [IpuMeHeHne DJIEKTPOIN3A.

DKCIEPUMEHTANIBHBIE ~METO[bl ~M3Yy4EHHs BCIIECTB M HX NpeBpalCHUM:
neMoHcTpauust Tabuun «Ilepuomuueckas CHCTEMa XHMHIECKHX SJIEMCHTOB I
MeHzeneeBay, H3ydeHHe MOJeneil KPHCTAUIMYECKHX PEIIETOK; HaOIIOICHUE U
ONMCAHKE JEeMOHCTPAIMOHHBIX ¥ J1a00paTOPHBIX OMBITOB (PA3IOXeHHe MEPOKCHIA
BOOPO/IA B IPUCYTCTBUM KaTaNM3aToOpa, ONPEJIENEHHE CPE/bl PACTBOPOB BEILECTR C
MOMOILBI0 YHMBEPCATILHOTO MH/IMKATOPa, PEaKUUU HOHHOIO oOMeHa); TPOBEJIEHUE
MPaKTHYCCKOH paboTel «BiusHUEe Pa3TUUHBIX (haKTOpOB Ha CKOPOCTh XMMHYECKOH

peaKImy.

PacuérHbie 3a1a4M
Pacuérel M0 ypaBHEHHMAM XMMHYECKHUX peakiii, B TOM YHCJIE€ TEPMOXMMHIECKUC

paC‘{éTBI, paC‘-IéTBI C UCIOIb30BAHHUEM TTOHITHSA «MaccoBas J0J BELIECTBA.
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Heopranunuyeckasi XuMHsl

Hemeramsl. Ilonoxkenne HeMeTauioB B [IepHogu4ecKOd CHCTEME XMMHYCCKUX
snementoB J. V. MeHnzeneeBa ¥ OCOOEHHOCTH CTPOCHHSA AaTOMOB. duznyeckue
CBOMCTBA HEMETA/UIOB. AJIIOTPOINMs HEMETa/uIoB (Ha NPHUMEPE KUCIOopona, CEpEL
hochopa 1 yriepoza).

XHMHUYECKHEe CBOMCTBA BaKHEHIIMX HEMETaUIOB (raJoreHOB, CEpel, a30Ta,
hocdopa, yrieposia 1 KDEMHHS) ¥ UX COE/MHEHNH (OKCHIIOB, KUCIOPOACONCPKAIIIX
KHMCJIOT, BOJOPOAHBIX COSIMHEHHUH).

[puMeHeHHE BOKHEHIIMX HEMETAIUIOB M UX COCIAMHEHHH.

Meramnsl. Ilonokenue MeTauloB B [lepHOAMYECKOH CHUCTEME XHMHYCCKUX
snementoB JI. M. MengeneeBa. OCOOEHHOCTH CTPOCHHUS SNIEKTPOHHBIX o0osouex
aTOMOB Mertamnos. Ofmpe Qusmueckue cBoiicTBa MeTa/uioB. CrimaBbl METaIoB.
DIEeKTPOXMMHYECKHIT P/ HAIPSKCHUI METaJlIOB.

XMUYECKIe CBOMCTBA BAKHEHMIINX METAIOB (HATPUH, Kaluii, KalbIuH, MarHui,
ANFOMUHHM, LIMHK, XPOM, JKEJIE30, MEJIb) U MX COEIMHCHUN.

O6mue crocobbl monydeHus MeramioB. Meramnyprus. Kopposus METamios.

Crioco6bl 3aIUTEL OT KOPPOo3Huu. IIpuMeHeH e METAIIIOB B OBITY M TEXHHUKE.
DKCNEPUMEHTAIBHBIE METO/Ibl M3y4YCHHUs BELIECTB U HX NPEBPAILECHUI: H3yUYEHHE
KOUleKIHH ~ «MeTtammsl M CIUIaBBD),  O0paslOB ~ HEMETalloB;  PEIICHHE
SKCIIEPUMEHTANBHBIX 3aay; HabmioJieHue M OINHCAHWE IEMOHCTPAIHOHHBIX N
11aGOPaTOPHBIX OMBITOB (B3aMMOJIEHCTBYE THAPOKCHIA ATIOMHHHA C PACTBOpAMH

KHCJIOT HU menoqef/‘l, KaueCTBEHHBIE PCAKIIMH Ha KATHOHBI MCTﬂJIHOB).

Pacuérunle 3aJa4u

PacuéTsl Macchl BemecTBa WM O00OBEMA Tra3oB IO H3BECTHOMY KOJIMYIECTBY
BEIICCTBA, Macce WM O0BEMY OJHOTO M3 Y4YaCTBYIOMIMX B pPEaKlMH BCIICCTB,
pac4éTsl Macchl (00BEMa, KOITMYECTBA BEIECTBA) MPOYKTOB PEAKIMH, €CIIH OOHO W3

BELIECTB UMEET IIPUMECH.
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XUMHUS U JKU3Hb

Ponp xumMum B 0OECIIEUEHHMHM 3KOJIOTHYECKOW, DSHEPreTHYECKOW M IHIIEBOM
Oe30macHOCTH, pa3BUTHM MeAMLMHBL. IloHATHE O HAay4YHBIX METOAAaX II03HAHUSA
BCILECTB U XUMHYECKAX PEAKIUH.

[IpencraBinenus 006 oOWMX HAayYHBIX MPUHIMIAX IPOMBINUIEHHOIO IIOJIYYEHHUS
BAKHEHILHNX BEILECCTB.

YennoBek B MUPE BELIECTB U MATEPUAJIOB: BAYKHEHUILIUE CTPOUTEIbHBIE MATEPHAIIBI,
KOHCTPYKLUMOHHBIE MaTepualbl, KpacKd, CTEKJIO, KepaMHKa, MaTepuanbl i
JIEKTPOHUKH, HAHOMATEPHAIIbI, OPTAHUYECKHE U MUHEPAIbHBIE YI00peHus.

XHUMHSIT M 3I0pOBbE UEIOBEKA: IIPaBUJAa MCIOJB30BAHUSA JIEKAPCTBEHHBIX
IpenapaToB; IpaBuiia 0€30MacHOTO HCIIOJIE30BaHUS IPENapaToB OBITOBOM XUMHH B
OBCEQHEBHOM KU3HH.

MexnpeamerHble CBA3H

Peanuzaisi MeXIPEIMETHBIX CBs3eH MpPU W3yuyeHHH O0Ieif M HeopraHWIecKOH
XuMHUH B 11 Kacce OCyIIeCTBISETCS Yepe3 UCIOJIB30BaHNE KaK OOLIMX €CTECTBEHHO-
HAy4YHBIX TOHATHU, TaK W MOHATUH, SBIAIOIIMXCSI CUCTEMHBIMHU Ui OTHEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOI 0 LIUKIIA.

OO01ue ecTeCTBeHHO-HAYYHbIC MOHATHSA: HAYYHBIA (aKT, rUnoTe3a, 3aK0H, TCOPHS,
aHaJIM3, CHHTE3, KiIacCH(UKaUus, MepPUOAUYHOCTh, HAOIIOAEHHE, SKCIEPHUMEHT,
MOJE/IMPOBaHNE, U3MEPEHHE, SIBIICHNUE.

@dusnka: Martepus, JHEPTHs, Macca, aToM, DJJIEKTPOH, MPOTOH, HEWUTPOH, HOH,
H30TOII, PaAMOAKTHBHOCTE, MOJIEKYJIA, SHGPFGTHHCCKHf{ YPOBE€HB, BCUICCTBO, TEJIO,
00BEM, arperaTHoe COCTOSIHHE BEIIeCTBa, (DU3MYECKUE BETMYMHBI M CIMHMIIBI MX
U3MEPEHHUS, CKOPOCTb.

Buronorus: kieTka, OpraHu3M, sKocuctema, Ornochepa, Makpo- ¥ MUKPOIJIEMEHTHI,
BUTAaMHUHBI, 0OMEH BELIECTB B OPraHU3ME.

I'eorpadusi: MuHEpasibl, TOPHBIE MOPOMBI, TOJE3HBIE MCKOIAeMbIE, TOIUIMBO,

pECypCBL.
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TexHomorusi: XUMHUYECKass MNPOMBIINJICHHOCTD, MCTaJIIypPrus, MPOU3BOACTBO
CTPOHUTCIIBHBIX  MaTEpHaJIoB, CEJIbCKOXO03MCTBEHHOE IIPOM3BOJICTBO, IIHILCBAA
NPOMBIIJICHHOCTD, cbapmaueBaneCKaﬂ IIPOMBIIIJICHHOCTB, IIPOU3BOACTBO
KOCMETHYECKHUX IIperaparoB, MPOU3BOACTBO KOHCTPYKIHMOHHBIX ~ MaTCPHAJIOB,

3JICKTPOHHAA IMPOMBIIIIICHHOCTB, HaHOTEXHOJIOTHH.

11 KJIACC «OBIIASI 1 HEOPTAHUYECKASA XUMMSA»

YIIYBJEHHBIA YPOBEHD

Teopernyeckue 0CHOBBI XUMHH
Atom. CocTaB aTOMHBIX sep. XUMHUUECKH d51eMeHT. M30TOTbL.

KODHVCKVHHDHO—BOHHOBOﬁ Ayajlin3M, JIBOMCTBEHHAs  IIPpUPOJAa  DJICKTPOHA.

CrpoeHre SIEKTPOHHBIX O00J0YEK AaTOMOB, KBAHTOBLIC YHCIIA. DOHEPreTHYECKHe

YpOBHH ¥ MORypoBHM. AToMmHble opGuTamu. Kiaccnukamus —XUMHYECKAX
371eMeHTOB  (s-p-,d-,f-omemenTsl). PacmpenencHue SIEKTPOHOB MO ATOMHBIM

opOHUTANIM; NPUHIMI MUHMMYMa dHepruu, npunipn Ilaymu, npasuio XyHza.

DJEKTPOHHBIE KOH(UTYpALMK aTOMOB JJIEMEHTOB MEPBOIO—UETBEPTOTO NMEPHO/OB
B OCHOBHOM U BO30YXIEHHOM COCTOSIHUM, 3ICKTPOHHBIE KOH(UIypaLiK HOHOB.

[TonsiTue 00 JHEPIruM HOHHU3AIIHH, DHEPTHHU CpoacTBa K 3JIEKTPOHY.

DNEeKTPOOTPULIATEILHOCTb.

[lepuomuueckuit 3akoH u [lepuoauyeckas CHCTeMa XWUMHYECKHX JJICMEHTOB
JI. . Menneneesa. Cpsi3b TEPUOANYECKOTO 3aKOHA M IepHOANYECKONH CHCTEMBI
XUMHYECKHX  DJIEMEHTOB  C COBPEMEHHOH  Teopued  CTPOCHHMsS ~ aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHS! CBOMCTB XMMHYECKUX JJIEMEHTOB U 00pa3yeMbIX HMH
[IPOCTBIX M CJIOKHBIX BELIECTB IO TPYIIaM M MEPUOZIaM. 3HaUYCHHE NEPUOUIECKOr0
sakona JI. 1. MeHnieneeBa.

XuMuueckass CBA3b. BHIBI XMUMHYECKOM CBS3H: KOBAJIGHTHasA, HOHHAd,

MeTalmuueckas. MexaHH3Mbl 0Opa3oBaHWsi KOBAJICHTHOM CBA3M: OOMEHHBIH
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¥ JOHOPHO-AKIENTOPHBIN. DHEPrus U JuMHa CBs3d. I10JApHOCTb, HANPaBICHHOCTH
W HACBHIIIAEMOCTh KOBAJIEHTHOM cBsi3u. KpaTHble cBa3ud. BomopomHas CBA3b.
MeXMOJIEKYJISIPHBIE B3aUMOIEHCTBHSL.

BaneHTHOCTE M BAJIEHTHBIE BO3MOXKHOCTH aTOMOB. FHGDH,HHSaI[HH ATOMHBIX

opOuraneii. CBs3b JJEKTPOHHOM CTPYKTYpbl MOJIEKYJT C HX TIE€OMETPHYCCKHM

CTPOEHHEM (Ha PUMEPE COSAMHEHUIT STIEMEHTOB BTOPOTO MEPHOLA).
[IpeacTaBieHre O KOMIUIEKCHBIX coequHeHHAX. COCTaB KOMIUICKCHOIO HOHA:

KOMHHCKCOO6P&30B&T6HB, JJUTaHbl. KOODHHH&HHOHHOG yuciio.  HoMmeHknaTypa

KOMIUIGKCHBIX _ COEIMHEHMM. 3HaueHWe KOMIUIEKCHBIX coeauHenwnid. Ilonsarue

0 KOODJIWHAIMOHHON XHMHUH.

Bemecrsa MOJIEKYJISIPHOI0 1 HEMOJIEKYJIIPHOTO CTPOEHHS. Tunel
KPUCTAJUIHUECKUX PEIIETOK (CTPYKTYP) U CBOWCTBA BEIIECTB.

[loHsiTHE O JMCIEPCHBIX cucTeMax. VICTMHHBIE pacTBOphL. [IpejcraBiacHUe

0 KOJWIOUAHBIX _pacrBopax. CrocoObl BbIpaXE€HUSA KOHIICHTPAlMH PacTBOPOB:
MaccoBas OJTA BEILECTBA B pacTBOpE, MOJsipHas KOHIeHTpauus. HaceleHHbIe
W HEHACHIIIEHHBIE PACTBOPHI, PACTBOPUMOCTE. KpucTamoruapaTs!.

Knaccudukanus ¥ HOMEHKJIATypa HEOPTaHMYeCKUX BEUIECTB. TpHBHANBHBIC
Ha3BaHUA OTHEIBHBIX MTPEICTaBUTEIEH HEOPIraHUUECKHX BEILIECTB.

Knaccupukaipss XMUMHYECKMX pEaKkUMid B HEOPraHW4YeCKOH W OpraHMYEeCKOH
XMMHH. 3aKOH COXPaHEHHMS MAacChl BEILECTB; 3aKOH COXPaHEHHUA U IPEBPaICHHs
SHEPTUU NPY XMMHYECKUX peakuusx. TerioBble d(PGEKThl XMMUYECKUX DPEaKLMH.
TepMoxuMuueckue ypaBHEHHA.

CKOpPOCTh XHMMYECKOW DPEaKIUH, €€ 3aBHCUMOCTh OT pasIUYHBIX (aKTOPOB.
["'oMOreHHBIE ¥ TETEPOTeHHBIE peakliy. KaTanus 1 KaTaan3aTophL.

OGpaTuMble W HeobpaTumbie peakiuud. XUMHUecKoe pasHOBecue. KoHCTaHTa

XUMHYECKOTrO paBHOBECHA. (DaKTopBI, BIIMAIOIINE Ha IIOJOXCHHE XHMHYCCKOTO

paBHOBECHA: TEMIIEpaTypa, HAaBJIEHHE H KOHICHTPAIUHA BEHIECTB, YYaCTBYHOIIHX

B peakuuu. [Tpunuun Jle Ilarense.
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JnexTponuTHYecKas aucconuanys. CHUIbHBIE U ciabble HIeKTpONUTHL. CTeneHb

JUCCOIMAlIH. MouHOE IPOU3BEACHNE BOABIL. Cpena BOJOHBIX PaCTBOPOB. KHCJIOTHA,

HeifTparbHas, HeNodHast. BomopoHblil mokasaTellb (pH) pactBopa. ['umposu3 Coen.
Peakuyy MOHHOTO OOMEHA.

OKHC/IUTEBHO-BOCCTAHOBUTENbHbIE peakiuu. Ctenenb oxucieHus . OKHCIMTENb
1 BOCCTAHOBUTENb.  [IpOIECCHl  OKMCJICHHMS U BOCCTaHOBJICHMS. Baxneimmue
OKHCIUTENH 1 BOCCTAHOBMTENH. MeTol 5IeKTpoHHOro OamaHca. ODJIEKTPOIU3
PacTBOPOB U PACIIaBOB BEIIECTB.

DKCHEPUMEHTAIBHEIC METOABl M3YYCHHA BEIICCTB M HX IPEBPALICHUH:
pasnojkeHmWe IMEepPOKCHIa BOAOPOA B MPUCYTCTBHM  KaTaIU3aTOPd, MOJIENH
KPUCTALTHYECKHX DPEIIETOK; MPOBEICHHE peakiuii HOHHOTO OOMeHa; ONpe/IeNIcHNEe
cpefibl  PACTBOPOB  C MOMOIIBK) MHIMKATOPOB; M3Y4€HWE BIMAHMSA Pa3IIMIHBIX
haKTOpoB HAa CKOPOCTb ~XMMMYECKOH DCAKUMM W IOJIOKCHHE XMMHUHUCCKOTO
paBHOBECH.

Heopranuueckasi XuMust

[loylokenre HeMeTauIoB B [lepHoau4ecKord CHCTEME XHMHYCCKHX 3SIEMEHTOB
J1. 1. MengeneeBa u 0COOEHHOCTH CTPOCHHSA HX aTOMOB. du3nUeCcKHe CBOMCTBA
HEMETAIOB. AJIIOTPOIHs HEMETAUIOB (Ha MPUMEpe KUCIOpPOAa, CEpEl, docdopa
M yIJIEPOJIa).

Bonopon. [lonmydyeHue, (u3MYEeCKHE M XHMHUIECKHE CBOMCTBa: peaKUuu
¢ META/UIAMH 1 HeMeTaUTaMi, BOCCTAHOBUTENbHbIE CBOiicTBa. I'mapu/ibl. TOMIMBHEIC
JIEMEHTBI.

Tanorensl. HaXoXkjeHne B MPUPOAE, CIOCOOBI  MONyYeHWs, (pU3HYECKUE
M XUMHUECKHE CBOMCTBA. | aloreHoBOIOPObl. BajkHEHIIHe KHCIOPOACO/IepHKaIne
coequHeHuss ranoreHoB. JlabopaTopHeie ¥ NPOMBINUICHHBIE CII0COOBI  TIOJIyYEHHMS
rajioreHoB. [IpIMeHeHNe TaloreHOB U UX COEIMHEHUH.

Kucnopon, o030H. JlabopaTropHble M NPOMBINIJICHHBIS CIIOCOOBI  TIOJTyYEHHS

KHCIIOpOaa. du3znyecKkue U XUMHYCCKHUE CBOMCTBa U IIPHMEHCHHC KHcCJIopoaa
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1 030Ha. OKCHUBI ¥ TIEPOKCH/IBL.

Cepa. HaxosieHue B Ipupoje, Croco0bl MOMyYeHns, GU3HIeCKHe U XUMUIECKIC
cBoiicTBa. Ceposoopon, cymbduust. Oxeun cepri(IV), oxkenn cepri(VI). CeprucTas
M CepHasi KHCIOTHEI U X coyii. OCOOCHHOCTH CBOHCTB CEpHON KMCIOTHL. [Ipumenenue
Cepbl 1 €€ COCMHEHUI.

A3zor. HaxoxaeHue B mpUpo/ie, CrocoObl noaydeHus, GU3nIecKue 1 XMMUIECKHE
cBOMCTBA. AMMHUaK, HUTpuUAbl. OKCHIBI a30Ta. A30THCTas M a30THAasA KHUCJIOTHI U HX
comi. OcoOGEHHOCTH CBOWCTB a30THOW KucnoTel. IIpuMeHeHune as3oTa u €ro
COeqMHEHNH. A30THEIE yIOOpEHHUSL.

®ochop. Haxosknemme B Ipupone, CMOCOOBl  MONYHYEHHS, (buznueckue
u xumudeckue coiictea. Dochumel u pochun. Oxcumsl docdopa, dochopHas

kucnoTa meé comu. Metadochopras w nupodochopHas kucioThl, hocdopucras

u hocdopHOBATHCTA  KHCIOTHL. Ilpumenenue Qocdopa U e€ro  COCAMHEHHI.

docdopubIe y100pEeHH.

Vriepos, HaXOXkKIEHUE B MPHPOAE. AJUIOTPOIHBIE MOJU(PUKALNN. DU3NUECKUE
JI XMMHMUYECKHE CBOWMCTBA IPOCTBIX BELIECTB, 00pa30BaHHEIX yriaepoxoM. Oxcnn
yraepoza(Il), oxcun yrnepona(IV), yronbHas KUCIOTa ¥ €€ COIM. AXTHBHUPOBaHHBIN

yroms, agcopbmms. DyiurepeHsl, rpabeH, yrieposmbie HaHOTPYOKH. IlpumencHue

MPOCTBIX BEMIECTB, 00Pa30BAHHBIX YTIEPOJIOM, M €TO COSHHEHUH.
Kpemuuii. HaxoxjaeHue B IpUPOJE, CIOCOOBI  IMOJYYEHHS, buznyeckue
u xumuueckue cpoiictBa. Oxcmp kpemHuA(IV), KpeMHHEBas KHUCIOTa, CHUIMKATBL
IMpuMeHeHHe KPeMHUs U ero coequHenuid. CTeKII0, ero nolyuyeHue, BU/Ibl CTEKIIA.
[Tonoxxenue wMetamuioB B [leproguueckoil CHCTEME XHMHYECKHX JJIEMEHTOB.
Oco0GEHHOCTH CTPOEHHUS IEKTPOHHBIX 000JI0YEK aTOMOB METAJLIOB.

PacnpocTpaHeHHe XMMHUYECKUX 3JIEMEHTOB-METAJIOB B 3€MHOM KOPE.

Ob6mue (usnueckuie cBoicTBa MeTamioB. IIpuvenenne MeETaioB B OBITY
U TexHuke. CruiaBel METaJIOB.

DNEKTPOXUMUUECKUI Pl HanpsKeHWi MeramioB. OOmue crocoObl moxydeHus
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METaJIOB: THPOMETAILTYPrUs, TMPOMETAILTYpPrUs, IeKTpoMeTautyprus. [lonsTue
0 Koppo3uu MeTau1oB. CriocoOBI 3aILUTEI OT KOPPO3HH.

OOurass xapaktepucTuka MetamioB IA-rpynmer Ilepumoguueckoil  CHCTEMBI
XMMHYECKMX 3JIeMeHTOB. HaTpuii u kanuii: monydeHue, GU3NIECKUE U XMMHYCCKHE
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEILECTB U UX COEMHEHUH.

O6uras  xapakrepuctuka wmetaiwioB IIA-rpymner  Ileppoauyeckon  CHCTEMBI
XMMHUECKHX DJIEMEHTOB. MarHuii v KalbUuil: MOIydeHue, PU3MUECKUE U XUMUYECKHE
CBOWCTBA, MpPHMEHEHHe TIPOCTHIX BELIECTB U MX coeluHeHui. JKECTKOCTh BOJBI
Y CIIOCOOBI €€ YCTpaHEeHMUSL.

ANIOMHHMI: TIOTyueHHe, (U3MYeCKue W XMMHUUYECKHE CBOWCTBA, IPHMMEHEHHE
IPOCTOrO  BEIIECTBA M €ro CcoeJMHeHHH. AMQOTepHBIE CBOWCTBA  OKCH[A
¥ FHIPOKCH/IA AJIFOMUHHS, THAPOKCOKOMIIIEKCHI aJIFOMUHUSL.

OO6mas  XapakTepuCTHKa  MeTauioB  1o6ounbix  moarpymm  (b-rpymm)
[TepuouyecKoit CUCTEMbI XUMUUECKUX JIEMEHTOB.

duznyeckre M XMMHUYECKME CBOWMCTBA XpoMa WU ero coefauHeHui. OKCHbl
u ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomartel H AMXpPOMATBHI, HX
OKUCITUTENBHEIE CBOKCTBA. [lonyyenne U NpuMeHEHHE XpoMa.

dusnyeckye ¥ XMMHYECKHE CBOWCTBA MapraHila M ero CoeAUHeHuH. Baxuenmme
coenunenus  mapranna(ll), wmapranna(IV), wmapranna(VI) u mapranna(VIID).
[TepMaHraHaT Kalus, €ro OKUCIUTEIbHBIE CBOMCTBA.

dusuyeckue M XMMUYECKHE CBOMCTBAa JKenme3a ¥ ero coeduHeHmi. Oxcuupl,
rugpokcuael u comu cxenesda(ll) uxenesza(lll). IlonmyueHue u mpUMEHEHHUE >Keye3a
U €r0 CIIABOB.

DU3NUEeCKHEe M XMMHUYECKHUE CBOMcTBAa Memu MW e€ coeauHeHuil. llomydenue
¥ TIPUMEHEHUE MEJIM U €€ COeIMHEHUH.

[uuk: momydyenue, GU3MIECKUe U XMMUUECKHE CBOHCTBAa. AM(OTEpHEIE CBONCTBA
OKCHMJIA W THAPOKCHIA I[MHKA, THAPOKCOKOMIUIEKCHl LMHKA. IIprMeHeHne uuMHKa

U ero CoOeJUHEHHH.
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DKCIICPUMEHTAILHBIE METO/IBI H3YyUEHUS BELIECTB W MX NPEBPALICHHI: H3Y4YCHHE
00pasioB HEMETaNIOB, TOpeHHe cepsl, (ocdopa, xene3a, MarHusi B KHUCIOPOJIE,
MU3yYeHHE KOJUIEKIMHM «MeTajyibl U CIUIABBI»; B3aUMOJEHCTBUE  IUEIOYHBIX
U IIEJIOYHO3EMEJIbHBIX METAJJIOB C BOJO (BO3MOXKHO MCTIOJIb30BAHUE
BHJICOMATCPHUANIOB); B3aMMOJCHCTBHE LIMHKA M JKejle3a C pacTBOpaMU KHCIIOT
M IIEJI0YEH; KaYeCTBEHHBIE PEAKIIMM Ha HEOPraHUYECKUE aHHOHBI, KATHOH BOJIOPOJA
U KAaTUOHBI ~ METAJ/UIOB; B3aUMOJCHCTBME TUIAPOKCHUAOB  AJIOMHHHA U LMHKA
C pacTBOpaMU KHUCIJIOT U LIeNoYel; pelleHre dKCIEPUMEHTANBHBIX 3aa4 10 TeMaM
«[amorensl», «Cepa ueé coenuHeHUs», «A30T u pochop U UX COECTUHEHHAN,
«MeTauisl TIaBHBIX MOArPYII, « MeTamTsl TOOOYHBIX NOATPYIIID).

XHUMHUS U KU3Hb

Poib XUMHHK B 00ECTICUEHHH YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA.

[TousiTHe 0 HAYYHBIX METOJIAX NMO3HAHUS M METOOJIOTHH HAyYHOI'0 MCCIIE0BAHUS.

HayuHble NPUHIMITEI OPraHU3aHE XUMHYECKOr0 NPOU3BOACTRA. [IpOoMEIIIIeHHbIC
crocoOBI TOMYyYEHUsI Ba)XKHCHIIMX BEIIECTB (HA IpUMEpE IPOM3BOJCTBA aMMHAKa,
CEpHOM KHCIIOTBI, MeTaHoJa). [IpOMBIIUIEHHBIE CHOCOOBI IOIYYEHHS METauIOB
W CTJIABOB. XWMHYECKOE 3arpsi3HeHHUE OKPYKAIUIEH Cpeabl M ero IOCIEACTBHS.

[IpobmemMa nepepabOTKH  OTXOHOB Y MNOOOYHBIX  IPOAYKTOB. PoJIb  XHUMHH

B oOecrieueHuH SHepreTuyeckon 6e3onacHoCTy. IIpUHIHUIIBI «3€NE€HON XUMUMY.

XuMHS | 3I0pOBBE YelloBeKa. JIekapcTBeHHbIE cpesicTBa. [IpaBuiia UCIIONb30BaHUsA
JIEKapCTBEHHEBIX MpenapaTtoB. Poib XMMUK B pa3BUTHH MEIULIMHBL.

XYUMHST TOHIIA: OCHOBHBIE KOMIIOHEHTHLI, NHIINEBbIe a00aBku. Poias Xumum
B 00ecrneyeHnH MUIIeBOH 0€30MacHOCTH.

KocMeTnueckue W maphioMepHble cpencTBa. beitoBas xumusa.  IIpaswmia
©e30MacHOT0 UCIIOJIb30BAHMS MPENapaToB OLITOBOM XMMHH B IIOBCEIHEBHOM JKU3HH.

XuMHsl B CTPOMTENLCTBE. BaKHEHIIME CTPOUTENbHBIE MaTepuansl (LIEMEHT,
0eToH).

XHUMUs B CEIIbCKOM X03siicTBe. OpraHu4ecKue U MUHEPAIBHBIE YI00pEHHUs.
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CoBpeMCHHBIE KOHCTPYKL[MOHHBIE ~MAaTepHaibl, KPACKM, CTEKIO, KepaMHKa.

Marepuaibl Jus JIIEKTPOHUKH. HaHOTEXHOIOTHH.

Pacuérubie 3agaun

Pacu€rel: maccel BemiecTBa umu 00BEMA Tra3oB 110 U3BCCTHOMY KOJIMYECTBY
BCILIECTBA, MAacCe WM 00bEMY OJHOTO U3 y4aCTBYIOLIMX B PEAKI[UM BEIICCTB, MACChI
(0ObEMa, KOTMYECTBA BEILECTBA) POAYKTOB PEAKIUH, €CJIH OJHO U3 BEIIECTB HMEEeT
IpUMecH; Macchl (00bEMa, KOJTMUECTBA BEIUECTBA) MPOAYKTA PEAKIHH, €CIH OJHO M3
BELIECTB JaHO B BUAE PACTBOPA C ONPEENEHHOM MAaCCOBOW [IOJeH pacTBOPEHHOTO
BCILECTBA; MACCOBOK /10X ¥ MOJIAPHOH KOHLEHTDPALMU BELIECTBA B PACTBOPE; HOJIHA
BBIXO/1a MPOJYKTA PEAKLMHU OT TEOPETHUECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H

Peanusanus MexnpeqMeTHbIX CBs3eil Npu u3yueHHH OOWEH u HEOPraHWYECKOU
XUMHUH B 11 Kiacce ocymmecTBiseTcs Yepes UCronb30BaHHE KaK OOIIMX €CTECTBEHHO-
Hay4HBIX — IOHATHH, TaK W [OHATHH, MPHHATBIX B OTAEIBHBIX IPEAMETaX
€CTECTBEHHO-HAYYHOTO IHKJIA.

Obuire ecTecTBeHHO-HAayYHbIE TOHATHA: SBIEHHE, HAy4HBIM (akKT, THUIOTE3a,
TEOpHs, 3aKOH, aHalM3, CHHTE3, KIACCU(UKALMsA, MEPUOAUYHOCTh, HAOMIOIEHHE,
M3MEPEHHE, IKCIIEPUMEHT, MOIEJIb, MOIEITHPOBAHHE.

DusnKa: MaTepusi, MUKPOMHP, MAKPOMHP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
H30TOIIbl, PAZTHOAKTUBHOCTD, MOJIEKYJIA, SHEPrETHYECKUI yPOBEHB, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, MACANBHBIN ras, (U3HUECKUE BEIUYMHBI,
CAVHUIIBI U3MEPEHHUSI, CKOPOCTh, DHEPIHs, Macca.

Buonormsa: knerka, opranusMm, skocucTeMa, buocdepa, Merabonusm, Makpo-
W MAKDODIIEMEHTBI, OENIKH, XKHUPbI, YTIEBOABI, HYKICHHOBBIE KHUCIOTHI, (hepMEHTEL,
FOPMOHBI, KPYTOBOPOT BEIIECTB M ITOTOK SHEPIUM B 3KOCHCTEMAX.

I'eorpadusi: MuHepanbl, TOpHBIE MOPO/BI, MONE3HBIE HCKONAEMEIE, TOIIHBO,

pecypchl.

Texuomnormsa: XUMHUYECKass NPOMBIILIEHHOCTb, METAJUIYPrusi, CTPOUTEIIHHBIE
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MaTepHalbl, CEIbCKOXO3ANHCTBEHHOE IIPOM3BOZCTBO, MHIUEBA IIPOMBILUIEHHOCTB,
(hapmarieBTHUECKAs TPOMBIIUICHHOCTD, MPOH3BONCTBO KOCMETHUYECKHX IPEnapaTos,
IPOM3BOCTBO KOHCTPYKIMOHHBIX MATEpPUANIOB, SJICKTPOHHAT IIPOMBIIUICHHOCTD,

HAaHOTCXHOJOI'UH,
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