MUHVCTEPCTBO ITPOCBEIIEHVS POCCUMCKOM ®EIEPAIIN
MunuctepcTBo 00pasoBanust CBep/,10BCKOH 0b/1acTi

ChICepTCKHI1 MyHULIUIIA/IbHEIN OKPYT

MAOY COII Ne 9
TOYKA !'POCTA [Tpunoxxenre Kk OCHOBHOU
oOpa3oBare/ibHO# MTpOrpaMme
cpeaHero obiiero o6pa3oBaHus
PABOYAA I[TPO'PAMMA

(ID 7362318)

yue6Horo npegmera «Xumus. ba3oBblii ypoBEeHb»

nuist obyuarormuxcst 10 — 11 kiaccos

c. IHenkyH, 2026



I[TOACHUTEJIbHAA 3ATTMCKA

[Tporpamma 1o X¥MMHH Ha YPOBHe CcpeZiHero o0ijero obpa3oBaHust pa3paboTaHa Ha OCHOBe
depepanbHOTO 3aK0Ha OT 29.12.2012 Ne 273-®3 «O6 obpa3zoBanuu B Poccuiickoii ®epeparum»,
TpebOBaHMI K pe3y/bTaTaM OCBOeHHsl (efepasbHON 00pa30BaTe/bHON MPOrpaMMbl CPeJHET0
obmero o6pasoBanus (POIT COO), mpeacraBieHHbIX B DefeparbHOM TOCYJapCTBEHHOM
obpa3zoBatesnibHOM ctaHzapTe COO, c yuétom KoHmernmu mperofaBaHus yuebHOTO TpeamMeTa
«Xumusi» B obOpasoBaTe/bHbIX oOpraHusauusx Poccuiickoit defepanuy, peann3yroLUX
OCHOBHbIe 00Opa3oBaTe/ibHble TPOrpaMMbl, M OCHOBHBIX TOJIOKeHUN «CTpaTeryd pa3BUTHS
BocriutaHuss B Poccuiickoii ®epepaiud Ha nepuof Ao 2025 ropa» (PacmopsbkeHue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOAXO/0B K pa3paboTKe MpOrpaMMbl 0 XWMHH, K ONpe/eseHHI0 00Iei
cTpaTeruv oOyueHusl, BOCIIUTAHUS W PAa3BUTHS 00YUaIOIIMXCS CPeACTBAMU y4eOHOTO TpeaMeTa
«Xumusi» s 10-11 kmaccoB Ha 6a30BOM YpPOBHE COCTaBW/IM KOHLIENITYa/IbHbIE TTOJIOXKEHUS
@®I'OC COO o B3auMOO0OYyCTIOBIEHHOCTU 1ieJiel, Cojiep)KaHusl, pe3y/JbTaToB OO0ydeHUs U
TpeOOBaHUH K YPOBHIO TIOATOTOBKU BBITYCKHUKOB.

Xumryeckoe o0Opa3oBaHMe, TI0Jyd4aeMoe BBITYCKHUKaMH  001jeobpa3oBaTe/bHOM
OpraHM3aluy, SB/IsSeTCS HeoTheMJeMOM 4YacTbio uX o6pa3oBaHHOCTH. OHO  CITYKUT
3aBeplIaloIM 3TalloM peaau3allid Ha COOTBETCTBYHOIleM eMy 0a30BOM YpOBHE K/IHOUEBBIX
L[EHHOCTeH, TPHUCYIIMX L[eJIOCTHON CHUCTeMe XHWMHUecKoro oOpa3oBaHHsl. OTH 1|eHHOCTH
KaCarTCsl TIO3HaHWsI 3aKOHOB TIPUPO/BI, (HOPMUPOBaHUS MHPOBO33DeHHSI U OOILel KY/IbTypbl
YyesioBeKa, a TaKKe JKOJ0ThYecKd OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 37I0pPOBBIO U
TIPUPOZIHOM cpefie. Peanm3yercsi xumuueckoe oOpa3oBaHue 00yJaroIUXCs Ha YPOBHE CPe/IHEero
ob1jero obpa3oBaHusi CpeICTBAMH yueOHOro mpeamera «XUMHUsI», COZIepP)KaHUEe U TOCTPOeHHe
KOTOpPOr0 OIpejiefieHbl B IpOrpaMMe IO XMMUM C YYETOM CIlelM(UKU HayKu XWUMUH, eé
3HaueHMs B TTI03HAHUM MPUPOJBI M B MaTepraibHOM >KU3HU 001I1ecTBa, a TakKe € y46ToM 00IIrX
Ljesiell ¥ TIPUHIMIIOB, XapaKTepPU3YIOIMX COBPEMEHHOE COCTOSIHHME CHCTeMbI CPeJjHero oOIiero
obpa3oBanus B Poccutickoit Pesepariyu.

XWMHUST KaK 37IEMEHT CHCTeMbl eCTeCTBEHHBIX HayK UrpaeT 0COOYIO pOJib B COBPEMEHHOM
LMBU/IM3allM, B CO3/laHUM HOBOM 0a3bl MaTepuanbHOW KynbTypbl. OHa BHOCHT CBOW BK/aj B
(hopMUpOBaHKe paljMOHA/JILHOTO HAYYHOTO MBILUIEHUS], B CO3/jaHKe L|eJIOCTHOTO Mpe/iCTaB/IeHNs
00 OKpy’Karll[eM MHpe KakK O eJHCTBe TIPUPO/Ibl U UeioBeKa, KOTopoe (hOPMUPYETCS B XUMUM
Ha OCHOBE MOHMMaHHU$ BelleCTBEHHOI0 COCTaBa OKPY)Karollero MUpa, 0OCO3HaHUsI B3aUMOCBSI3U
MeJK/1y CTPOEHHEM BeI[eCTB, UX CBOMCTBAMU M BO3MO)KHBIMHU 00/71aCTSIMUA TIPUMEHEeHMSsI.

TecHO B3aUMOJIeHCTBYSl C [JPYTMMH eCTeCTBeHHbIMM HayKaMHd, XWMHsl CTajia
HEOTheM/IEMOM UaCTbI) MHUPOBOM KY/bTYpbl, HEOOXOAWMBIM YyC/OBHEM YCIELIHOr0 TpyjAa u
JKU3HU Ka/10ro useHa obiectBa. CoBpeMeHHasi XMMUs KaK HayKa CO3HjaTesibHasi, KakK HayKa
BBICOKMX TEXHOJIOTHI HarpaBjeHa Ha pelieHue ri1o0anbHbIX MPoO/eM YCTOMUMBOTO Pa3BUTHS
ye/ioBeueCTBa — ChIPbEBOM, SHEPreTUYecKOH, TMHIIEBOM, 3KOJOrMuecKord 0e30MacHOCTH WU
0XpaHbl 3/|J0POBbSI.

B cooTtBeTcTBUM € OOmMMH LiefssMA W TIPUHLUIIAMUA CpeJHero obiero oOpa3oBaHUs
cogepxanue ripeagmera «Xumusi» (10—11 kmaccel, 6a30BbIi yPOBEHb U3YUeHHsT) OPUEHTHPOBAHO
MIPEeUMYILeCTBEHHO Ha OOIIeKy/IbTYPHYIO TOATOTOBKY O0ydaromyxcsi, HeOOXOAUMYI UM JIIst
BbIPAOOTKM MMPOBO33pEHUECKMX OpPHEHTHPOB, YCIELIHOr0 BK/IIOYEHHSI B JKW3Hb COLUYMa,
NIPO/I0/DKeHHsI 00pa30BaHMs B Pa3/IMUHbIX 00/1acTsIX, He CBSI3aHHBIX HEIOCPe/ICTBEHHO C XUMUEH.

CocCTaBnsiOIUMHA  TIpeaiMeTa «XUMHs» SBISIOTCS  0a3oBble Kypchl — «OpraHuueckas
xumusi» U «O011ast ¥ HeopraHUueckasi XMMHs», OCHOBHBIM KOMITOHEHTOM COZIeP>KaHHUsI KOTOPBIX



SIBJISTFOTCSI OCHOBBI 0a30BOM HayKU: CUCTeMa 3HaHWU 10 HeopraHMueckol XUMHH (C BK/IFOUeHUeM
3HaHWW U3 O0IIel XUMHK) ¥ OpraHn4ecKor xvMuHu. PopMUpOBaHME JAaHHOW CHCTeMbI 3HAHUMA
MpY W3yueHWH TipeAMeTa oOOecrieurMBaeT BO3MOXKHOCTb PAcCMOTPEHUsI BCETO MHOrooOpasusi
BeIlleCTB Ha OCHOBe OOIIMX TIOHSATHM, 3aKOHOB U TeOPUI XUMUHU.

CTpyKTypa cofiep>xaHusi KypcoB — «OpraHudeckasi XuMusi» U «O011asi 1 HeopraHuyeckKast
XUMUsi» chOpMHPOBaHa B MporpamMme Mo XMMHUU Ha OCHOBE CUCTEMHOIO MOJX0Ja K HW3YyueHUI0
yueOHOro MaTepwana W OO0yC/IOB/ieHa MCTOPUYECKH OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
orpe/ieIEHHbIX TEOPeTUUeCKUX YPOBHSX. Tak, B Kypce OpraHMuecKod XMMHUM BelllecTBa
paccMaTpuBalOTCsl Ha yPOBHE K/IaCCUYECKOW TeOpUM CTPOEHHs OpraHUuecKWX COeJUHEeHWH, a
TaKKe Ha ypOBHE CTepeOXMMHYEeCKMX U 3/eKTPOHHBIX IIpe/CTaBIeHUA O CTPOEHWM BellleCTB.
CeezieHrst 00 M3ydaeMbIX B Kypce BeIeCTBax JAlOTCS B Pa3BUTHM — OT YIJIEBOAOPOJOB [0
CJIOKHBIX OHOJIOTMUECKH aKTHMBHBIX COeJMHEHWHA. B Kypce opraHMYecKOW XWMHU IO/TydaroT
pa3BuTHe CPOpPMUPOBaHHBIE HAa YPOBHE OCHOBHOTO 00Ijero o0Opa3oBaHUs TepBOHaua/bHbIE
TipeJiCTaB/eHUss O XUMHUYeCKOM CBs3U, KaacCU(UKaAlJMOHHBIX MTPHU3HAKax BelecTB, 3aBUCUMOCTH
CBOMCTB Bell|eCTB OT UX CTPOEHHs], 0 XUMUUECKOMN peakKLUU.

[Tog, HOBBIM yr7IOM 3peHUsi B mpeiMeTe «XHUMHs» 0a30BOr0 yYpPOBHs pacCMaTpUBAETCS
W3yueHHbII Ha YypPOBHe OCHOBHOrO o00Imiero o0pa3oBaHHsI TeOpeTUUeCKHWM MaTephaa |
(hakTo/IOTMUeCKYe CBeJleHUs O Bell[eCTBaxX M XMMMUUeckoW peaklyu. Tak, B YaCTHOCTH, B Kypce
«OO011ass © HeopraHWueckass XUMUs» 00YJarOIIMMCST TIPe/IOCTaB/ISIeTCSI BO3MOXKHOCTb OCO3HAThb
3HauyeHHe TIePUOJNUECKOr0 3aKOHa C OOIIeTeopeTUUecKuX W MeTO/0JIOTHUeCKUX TTO3ULIHH,
ryyo>Ke TIOHSTH WCTOPHUYECKOe HW3MeHeHHe (YHKLMM 3TOro 3akoHa — OT oboOujarommied 1o
OOBSICHSIFOLLIEH U TTPOTHO3UPYIOILEH.

EnvHas crucrema 3HaHUM O Ba)KHEMILMX BellleCTBaX, UX COCTaBe, CTPOEHUM, CBOMCTBAX U
TpUMeHeHUH, a TaK)Ke 0 XMMUUeCKUX Peakl[usiX, UX CyL[HOCTA U 3aKOHOMEPHOCTSIX MPOTeKaHusI
ponosiHsercs B Kypcax 10 w11 K/maccoB 3/7eMeHTaMu COJep)KaHWsl, UMeLIUMU
Ky/IbTYPOJIOTUUECKMM U TIPUK/IAZHOM XapakTep. OTH 3HaHUS CIIOCOOCTBYIOT TOHUMaHUIO
B3aMMOCBSI3M XWMHUU C [JPYTMMM HayKaM{, pacKpblBalOT €€ posib B II03HABaTe/JbHOM U
TIPAKTUUECKOW JeATeTbHOCTH YesloBeKa, CIIOCOOCTBYIOT BOCITUTAHWIO YBa)KEHHSI K TIPOLIECCY
TBOpYECTBa B 00/1aCTU TEOPUH U TIPAKTUUYECKUX TPUIOXKEHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OPHEHTHPOBAaThCsl B OOIIECTBEHHO W JIMUHOCTHO 3HAYMMBIX MPOO/ieMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKU OCMBIC/IMBATh UH(OPMALIMI0 U MPUMEHSTh €8 [/1s TOTO/HEeHNs 3HaHUM, pelleHus
VHTeJ/I/IeKTya/lbHbIX U 3KCTIepUMeHTabHbIX UCC/Iel0BaTebCKUX 3ajau. B LienoM cozep)kaHue
yueOHOTO TIpeMeTa «XWMUsI» JAHHOTO YPOBHSI U3y4YeHUsI OPUEHTUPOBAHO Ha (hOpPMUPOBaHUE Y
00yuarolxcsi MUPOBO33PEHUECKOM OCHOBBI /11 TIOHUMaHUsI GPuiocoCckux upel, TaKuX Kak:
MaTepHuaJibHOe eJUHCTBO HeOPraHWYeCKOro U OpraHuyeckoro Mupa, 00ycyioB/ieHHOCTb CBOMCTB
Bell[eCTB UX COCTAaBOM U CTPOeHHeM, MT03HaBaeMOCTh TIPUPO/IHBIX SIBJIEHUM MYTEM 3KCIIepUMeHTa
Y pelleHUs] TPOTUBOPEUUM MeXy HOBbIMU (pakKTaMu U TeOpeTUUeCKWMH MpeAroChLTKaMHu,
0CO3HaHMWe pPOJIM XMMHU B pellieHHuM 3KOJ0orMueckux rpobsieM, a Takke npobiem cOepexeHust
SHEepreTUUeCcKUX peCcypCcoB, ChIpbs, CO3J,aHUSI HOBbIX TEXHOJIOTUW U MaTepuasoB.

B nmnaHe pemieHus 3ajau BOCIMTAHUS, Pa3BUTHS W COLMAM3alM  OOYUaroIIMXCs
TIPUHSTBIE TIPOTPaMMON M0 XWUMHUU TOAXOZAbl K OIMpeZie/ieHUI0 COJlepP)KaHusl U TOCTPOeHust
npeZiMeTa TpeAyCcMaTpUBalOT (OpPMHUPOBaHME YHUBEpPCA/NbHBIX YUeOHBIX [IeMCTBUM, UMEIOLIUX
6a30oBoe 3HaueHUe [jisi pa3IMYHbIX BUJIOB [IeSiTe/IbHOCTH: pellieHus Ipob/ieM, TOMCKa, aHa/u3a 1
o0paboTkn wuHGpOpMaLMK, HeOOXOJUMBIX [Jisi TPUOOpeTeHUs] OIbiTa TPAaKTHUeCKOH |
WCC/IeJ0BaTe/IbCKOM eaTe/IbHOCTH, 3aHMMalOL el Ba)XKHOe MeCTO B I03HaHWW XUMUH.



B mipakTuKe rperofiaBaHusi XMMUM KakK Ha YPOBHe OCHOBHOTO 0011jero oOpa3oBaHUsl, TaK U
Ha YpoBHe cpegHero ofOmiero oOpa3oBaHus, TIpU  OMNpeJeNeHUd  COJep KaTebHON
XapaKTepUCTUKU 1iejiell K3yueHUsl TpejMeTa HarpaB/ieHMeM I1epBOCTeNeHHON 3HAauMMOCTU
TPaJULIMOHHO TIpU3HAéTcs (OpPMUPOBaHWE OCHOB XWMHUECKOM HayKu Kak obsactu
COBPEMEHHOT0 eCTeCTBO3HAHMs, TPAKTUUeCKOW JesTelbHOCTH 4Ye/ioBeKa M KaK OJHOTO W3
KOMITOHEHTOB MHPOBOM Ky/nbTypbl. C METOAWYECKOW TOYKM 3peHUs TaKOW TIOAXOZ K
orpe/ie/IeHuIO 1ieJieil h3ydeHusi pe/iMeTa sIBJIsieTCs BIIOJIHE ONpaBJaHHbIM.

CornacHO [JaHHOUW TOYKe 3peHHsl TJIaBHBIMHU LIeJIIMH M3ydeHUs TpegMeTa «XHUMHsI» Ha
6azoBoM ypoeHe (10 —11 K/1.) SIBASTFOTCS:

e (¢dopMHUpoOBaHWe CUCTEMbl XUMHUUECKWX 3HAaHUM KakK Ba)KHeMIlel COCTaB/Isitoleid
eCTeCTBeHHO-HayUHOUW KapTHHBI MHpa, B OCHOBE KOTOPOM JieXKaT K/toueBble TMOHSITUS,
(yHamMeHTa/bHbIe 3aKOHbI M TEOPUM XUMHM, OCBOEHUE si3blKa HayKH, yCBOeHHe U
MOHMMaHWe CYIIHOCTH [JOCTYMHBIX 0000IeHrT MHPOBO33DEHUYECKOTO XapakTepa,
03HAKOMJIEHHE C UCTOpUel UX Pa3BUTHS U CTaHOBJIEHHS;

e (opMupOBaHMe U Pa3BUTHE TIPeACTaBIeHUI O HAyYHbIX METOZAAX TIO3HAHWs BeL[eCTB U
XUMUAYECKUX peakiuii, HeoOXOAUMBIX [Ijisi TIPHOOpeTeHHss YMeHUd OPUEeHTHPOBATLCS B
MHpe BelleCTB U XMMUYeCKUX SBJIEHUM, UMEIOIIUX MeCTO B MPUPO/e, B TIPAKTHUECKOH U
MOBCe/IHEBHOM JKU3HY;

e Dpa3sBUTHE YMeHUW U CIoco0OB [IesITeIbHOCTH, CBSI3aHHBIX C HAO/IO/IeHWeM U
00bsICHEHHeM XWMHYeCKOTO 3KCIlepUMeHTa, COOJfoieHreM TIpaBWI 6e30racHOro
oOpallleHus ¢ BelecTBaMu.

Hapsiny ¢ 3TuM, copep>kaTtesibHasi XapaKTepUCTHKA 1iesiell W 3a/lau U3y4eHus TipefiMeTa B
TporpamMMe 0 XUMHU YTOUHEHa U CKOPPEKTUPOBaHa B COOTBETCTBUH C HOBBIMHU TIPUOPUTETAMU
B cuctemMe cpegHero obinero obpa3oBanusi. CerofHs B TIperoflaBaHUM XWMHH B OOJIbIIIEH
CTEereHu OTAAETCS TIpeArouTeHHe TIPAKTUYeCKOW KOMITOHEHTe CojJepXKaHusi o0ydeHus,
OPMEHTHPOBAaHHOW Ha TMIOATOTOBKY BBIMYCKHHWKA 0O0IjeoOpa3oBaTebHON — OpraHU3aliH,
BJIQJIEfOIero He HAOOpOM 3HaHWM, a (YHKILMOHAIBHONH IPaMOTHOCTBIO, TO €CTh CcrocobamMu U
YMEHUSIMH aKTMBHOT'O TIOJTyUYeHUs] 3HAaHWM U TIPUMEHEHHUsI UX B peaybHOM >KU3HU ISl PelleHus
MPAKTUYEeCKHX 3a/1ay.

B cBsi3M C 3TMM TIpU UW3yueHWM TipeAMeTa «XUMHs» [JOMUHHUDYIOIlee 3HauyeHHe
NpUOOPETAalOT Takye Lie/d U 3aiaui, Kak:

ajanTaius  oOyuaromyMxcsi K yCJIOBUSM — JMHAMHUYHO  pa3BUBAIOLIErocs MUpa,
(opMHUpOBaHME WHTE/JIEKTYa/lbHO DPAa3BUTOM JIMUHOCTH, TOTOBOM K CaM00Opa30BaHHUIO,
COTPYAHUYECTBY, CAMOCTOSITE/IbHOMY TIPDHUHSTHIO TPAaMOTHBIX pellleHUd B KOHKPETHBIX
JKU3HEHHBIX CUTYaLUsX, CBSI3aHHBIX C BEIIECTBAMM U UX TIPUMEHEHHEM;

(dopMupoBaHue y 0OyYarOLUIMXCS K/IIOUEBbIX HABLIKOB (K/THOUEBBIX KOMITETEHI[HUI),
MMEIOIIUX YHUBEPCaIbHOEe 3HaUeHUe /IS Pa3/IMYHbIX BUZIOB [1eSITe/IbHOCTH: pellieHus TIpobsiem,
MOWCKA, aHaiM3a W 00paboTKM WHGOpPMalMU, HeoOXOAWMBIX Jisi TPUOOpEeTeHUsl OrbITa
JiesiTeNTbHOCTU, KOTOpasi 3aHMMaeT BaKHOe MEeCTO B TIO3HAaHWM XMMHWH, a TakKe [Jis OLeHKHU C
TO3ULIMIN KOJIOTHUeCKOU 6e30MacHOCTH XapaKTepa B/IMSHUS BelLeCTB U XUMUUeCKUX TMPOL[eCCOB
Ha OpraHW3M ueyioBeKa U TIPUPOJHYIO Cpeay;

pa3BUTHE TI03HABATE/IbHBIX WHTEPECOB, UHTE/JIEKTYalbHbIX U TBOPUECKUX CIOCOOHOCTEH
oOyyaromuxcs: CrocoOHOCTH CaMOCTOSITe/TbHO TPUOOpeTaTb HOBble 3HAaHUSI 0 XUMUUA B
COOTBETCTBUM C XKU3HEHHBIMHU MMOTPeOHOCTSMH, MCII0/Ib30BaTh COBpeMeHHbIe NH(OpMaI[OHHbIe
TEXHOJIOTHH IS TIOVMCKA U aHa/i3a yueOHOU U HayUHO-TIOMY/ISIPHOW WH(MOPMAIi XUMHUUeCKOTr0
coJiep>KaHusi;



(hopMHupOBaHUe U pa3BUTHE y 00YUYarOIIUXCSl aCCOLIMATHBHOTO U JIOTUUECKOT'0 MBILIIEHUS,
Hab/ro/jaTeIbHOCTH, COOPaHHOCTH, AKKypaTHOCTH, KOTOpble OCOOeHHO HeoOXOAWMBI, B
YaCTHOCTH, TIPU MJIaHUPOBAHWU U MPOBeIEHUH XUMUUeCKOT0 SKCTIepUMEeHTa;

BOCIIMTaHWe y 00ydJarouuxcs yOeXXJEHHOCTM B T'yMaHUCTUYECKOW HarpaBlIeHHOCTH
XUMUM, €& Ba)KHOW pOJM B  pelleHWHd r100anbHBIX  MpoOseM  parjMoHaJbHOTO
TIPUPOOII0/Ib30BaHMsl, TIOTIOJTHEHUSI SHEepPreTUYecKuX pecypCcoB M COXPaHeHHs TMPUPOAHOTO
PaBHOBECHsl, OCO3HAHHS HeOOXOAMMOCTH Oepe)KHOr0 OTHOIIEHUsS K TIPUpPOJiIe U CBOEMY
3[J0POBbIO, a TaK)Ke TIPUOOpeTeHUs OIbITa UCI0J/Ib30BaHUS T10/TyYeHHbIX 3HAHWM [I7Is TIPUHSATHUS
TPaMOTHBIX pellleHU B CUTYaLUsIX, CBA3aHHBIX C XUMUYeCKUMU SIBJIEHHSIMHU.

B yuebHOM 11aHe cpefiHero oOiero obpa3oBaHus MpeAMeT «XUMHUs» 0a30BOr0 YpOBHS
BXO/TUT B COCTaB MpeIMeTHOM 00/1acTh «ECTeCcTBeHHO-HayUYHbIe ITPeIMEThI».

OO0i11iee YMC/IO YacoOB, OTBEAEHHBIX /I W3yUeHUs] XMMUM, Ha 0a30BOM YpPOBHEe CpeJHero
ob1iero obpasoBanusi, coctaBniser 68 uacoB: B 10 kimacce — 34 waca (1 vac B Hegeno), B 11
kacce — 34 yaca (1 yac B Hefie/t0).



COAEPXXAHUE OBYUYEHUA
10 KJIIACC
OPI'’AHNYECKASA XUMHUSA

TeopeTnuecKuie 0CHOBbI OPraHU4eCKON XUMIH

[IpegMeT opraHWuUeCKOl XMMHHU: eé BOSHMKHOBEHUE, pa3BUTHe U 3HaueHue B T0JyueHUur
HOBBIX BellleCTB U MaTepuasioB. Teopusi CTpOeHUsI OpraHruueckKux coefuHeHuii A. M. ByTiepoga,
eé OCHOBHble TMooKeHUs1. CTpPyKTypHble (OpMYy/bl OpraHuueckux BellecTB. ['omosorus,
n3oMepust. XUMHUeCKasi CBsi3b B OpPraHU4YeCKUX COeJMHeHUsIX — OJMHApHbIe U KpaTHbIe CBSI3U.

[MpencraBneHrie 0  KiaccuduKalMd — OpraHMyeckux  BeljecTB.  HomeHKnarypa
OpraHUuecKMx CoeJWHEHUM (cucTeMaTvyeckas) W TpUBHUA/bHble Ha3BaHUSI Ba)KHEMIINUX
rpe/icTaBUTesel K/1aCCOB OPraHNYeCcKuX BelleCTB.

OKCIlepuMeHTa/IbHble MeTO/Jbl U3YUeHUsl BellleCTB M WX IpeBpalljeHui: 03HaKOMJ/IeHUe C
obpa3iiaMy OopraHMuUecKHX BeIlleCcTB W MaTephajaMd Ha WX OCHOBe, MOJie/TMPOBAaHHE MOJIEKYJI
OpraHWYeCcKHUX BellecTB, HabrofeHWe W OMKMcaHWe JAeMOHCTPALIMOHHBIX OIBITOB  T10
TMpeBpAIlleHUI0 OPraHNYeCKUX BeleCTB IPU HarpeBaHWH (T/1aBjieHue, 00yT/IMBaHUe U TOPeHHe).

YrneBoAopoAbl

AnKaHBI: COCTaB U CTpPO€HUe, TOMOJIOTMUeCKUWd psii. MeTaH W 3TaH — MpOCTeilne
Tpe/iCTaBUTe/Id ajKaHOB: (U3MUecKWe W XUMUUeCcKHWe CBOMCTBAa (peakUyd 3aMeleHus |
ropeHust), HaxoXKJieHre B IIpUpo/ie, OIyuyeHue U IpUMeHeHHe.

AJKeHbI: COCTaB M CTPOEHHe, TOMOJIOTUYECKUH psifl. DTWIEH U NPOIU/eH — NPOCTenlne
Tpe/iCTaBUTeNIM anKeHOoB: (u3MyeckMe W XHMMUUeCKHe CBOMCTBa (peaklLuu THAPHUPOBaHUS,
rajioreHMpOBaHusl, TU/ipaTaliii, OKUC/IeHUs ¥ TIOJIMMepHr3aliiK), oyueHre U pUMeHeHue.

Ankaguenbl: OyrtagveH-1,3 u mMeTwi0Oyrazuen-1,3: cTpoeHUe, BaKHeUllIMe XUMHUECKHe
cBOMCTBa (peakuus noauMepursanuu). IlonyyeHre cHHTETMUECKOTO KaydyyKa U pe3UHBI.

AnkuHBL: coCTaB ¥ 0COOEHHOCTH CTPOEHHS, TOMOJIOTUYeCKUW psifi. AIleThieH —
TPOCTEeNIINI TIpe/iCTaBUTe/b aIKUHOB: COCTaB, CTpoeHue, (r3nueckrie U XUMUUYeCKre CBOMCTBa
(peakuuu TUIpUPOBaHUs], TaJIOTeHUPOBAHKS, TUpaTaLliy, TOPeHus), ToJiyueHre U MpUMeHeHUe.

Apenbl. BeH3om: cocTaB, cTpoeHue, (U3MUYeCKHe W XUMHUYECKWe CBOWCTBa (peakiuu
rajioreHMpPOBaHUsSI M HUTPOBaHUsI), TO/yueHUe U TIpUMeHeHue. 70/IVO/. COCTAB, CTPOEHHE,
QuzHYecKre u XHMHYECKHE CBOHCTBA (PeaKIJHH ra/ioreéHHPOBAHHS H HUTPOBAHHA), MO/TyYEHHE H
nprumeHeHre. TOKCUUHOCTb apeHOB. ['eHeTHyeckasi CBsi3b MeXAY  YIVIeBOLOPOJaMH,
TIpUHA/JIe)KalMMH1 K pa3/IMuHbIM K/laccaM.

[TpuposHbIe MCTOUHUKU YT/IeBOAOPOJOB. IIpUpoAHbIM ra3 U MonyTHble HedTsHbIe Ta3bl.
Hedptp u eé mnpoucxoxgenne. Criocobbl TmepepaboTKu HehTH: T€pPeroHKa, KPeKHHT
(TepMHUeCKUM, KaTaTMTUUeCKU), TUpo/u3. [IpoAyKThl TiepepaboTKu HedTH, UX MPUMeHeHHe B
TIPOMBIIJIEHHOCTH U B ObITy. KaMeHHBIH yToJib U MPOJYKTHI ero repepaboTKy.

OKCrepyuMeHTalbHble METO/Ibl U3yUeHUs BelleCTB U MX MpeBpallieHui: 03HaKOM/IeHue C
oOpa3iiaMu 11acTMacc, KayuykoB U pe3uHbl, KoyteKiun «HedTb» 1 «YT0/b», MOZIeTMPOBaHNEe
MOJIEKY/T YTJIeBOJOPOJIOB W TasjloreHONPOU3BOAHBIX, TIPOBe/ileHre TPaKTUuecko paboThI:
ToJlyueHue 3TUeHa U M3ydyeHre ero CBOMCTB.

PacuétHbie 3ajaum.




BbIunc/ieHusi 10 ypaBHEHWIO XUMMUecKoW peakUuu (Macchl, 00BEMa, KOJMYeCTBa
WCXOJHOTO BeIeCTBA WM TPOJAYKTAa peakluH T0 W3BeCTHBIM Macce, 00bEMY, KOJMUECTBY
OJIHOTO U3 UCXOJHBIX BeleCTB WX NIPOAYKTOB PeakLiu).

Kucnopoacopepskalyie opraHuuecKye coeIMHeH st

[IpesenbHble OAHOATOMHBIE COMPTHI. MeTaHO/N U 3TaHOM: CTpoeHHe, (uU3UUecKhe U
XMMHUUYeCKHe CBOWCTBA (peakLMM C aKTHBHBIMU MeTa/ljlaMM, rajoreHOBOJOpOJaMH, TOpeHue),
rpuMeHeHue. BogopozHble CBSI3U MeXXJy MOJIeKyJlaMy CITMPTOB. [lelicTBMe MeTaHo/a U 3TaHoIIa
Ha OpraHv3M uejioBeKa.

MHoroatomMHble CHUPTHI. JTUIEHITIMKOIb W TIJIMLEPUH: CTpOeHue, (u3nuecKue U
XMMHYeCKHe CBOMCTBA (B3aMMO/IeHCTBYE CO 11[e/IOYHBIMY MeTaJlJlaMH, KaueCTBeHHasl peakLus Ha
MHOr0aTOMHbIe CIIMPTHI). [lelicTBMe Ha OpraHusM 4esjoBeka. lIprMeHeHue rvLeprHa U
STUJIEHTJIUKOJISI.

deHOM: CTpOeHWe MOJeKy/bl, (U3MUecKhe U XUMUYecKue CBOWCTBA. TOKCHMYHOCTb
¢enona. [IpumeHenue peHona.

Anbperuapl U kKeroHel. DopManblerufi, aleTaqbAeruj: CTpoeHue, ¢GuU3UUYecKre U
XMMUUeCKHe CBOMCTBA (peaklMM OKHUCJIEHHSI W BOCCTAaHOBJIEHMS, KauyeCTBeHHble DeakLUH),
MoJiyueHue U puMeHeHue.

O/JHOOCHOBHBIE TIpeZie/lbHble KapOOHOBBIE KUC/IOThHL. MypaBbMHAasi U YKCYCHasi KAC/IOTHI:
CTpoeHue, pU3NUeCKHe ¥ XUMHUECKHe CBOMCTBA (CBOWMCTBA, 00IIMe [/ K/lacca KMC/IOT, Peakius
5TepuduUKaluK), To/yueHUe U TipuMeHeHue. (CTeapuHOBass U OJIeMHOBas KUCJIOThI Kak
TIpe/ICTaBUTE/M BBICIINX KapOOHOBBIX KMC/IOT. Mbljla KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT,
HX MOloLLee /1e[iCTBYe.

CnoxxHble 3QUpbl KaK MPOM3BOAHbIE KADOOHOBBIX KHUCIOT. ['MAPOAM3 CIOXKHBIX 3(HPOB.
Kupsl. ['maposnus xxupos. [IpumeHeHue KupoB. brosiornyeckas pojib KUpOB.

YrneBoabl: cocTaB, KlacCU(pUKaLus yrieBoJoB (MOHO-, IU- U TIo/iMcaxapuabl). ['roko3a —
TIPOCTeMIINI MOHOCAXapH/: OCOOEHHOCTH CTPOEHUsI MOJIEKYJibl, (PU3UYeCKue U XUMHUYeCKue
CBOMCTBa (B3auMogelicTtBue ¢ ruzpokcuzoM Meau(ll), okucieHne ammuauHbIM pacTBOPOM
okcga cepebpa(l), BoccraHoB/ieHWe, Opo)KeHUe T/IOKO3bl), HAXOXK/AE€HWe B TIPUPOJE,
nprMeHeHHe, Orosiorudeckasi posib. otocuHTe3. ®pyKTO3a Kak U30Mep TIIFOKO3bI.

Kpaxman v Lesuttoo3a Kak NpUpojiHble noauMmepbl. CTpoeHMe Kpaxmasa Y Lie/UIr0JI03bl.
dusnyeckre U XMMUUeCKHe CBOMCTBA Kpaxmasa (THApO/n3, KaueCTBeHHas peakLys C U0ZI0M).

OKcriepuMeHTa/lbHble MeTO/bl W3YyueHHWs BellleCTB W WX TNpeBpallleHuil: MpoBefeHue,
HaOJIIOZIeHe Y OMMCaHWe JeMOHCTPALIMOHHBIX OTBITOB: TOPEHWe CIUPTOB, KaueCTBEHHbIE
peakiui OJHOATOMHBIX CHUPTOB (OKWCIeHWe 3TaHoja okcugom Menu(Il)), MHOroaToMHbIX
CriipTOB (B3auMojielicTBUe TJvlepuHa € rugpokcugoM Mmenau(Il)), ambgeruzsoB (okuc/ieHue
aMMHauHbIM pacTBopoM okcuga cepebpa(l) u ruzapokcugom wmeau(Il), B3aumomericTBue
KpaxMmaja C HO/IOM), TIpOBe/leHre TIPaKTUYeCKOi paboThl: CBOMCTBAa pacTBOpa YKCYCHOM
KUCJIOTBI.

PacuétHbie 3aaun.

BbIunc/ieHus: 10 ypaBHEHWIO XWUMHWUECKOW peakiuu (Macchl, 00BEMa, KOJHUYeCTBa
HCXOZIHOTO BeIIeCTBa WM TMPOJYKTa PeaKkIMM TI0 U3BECTHBIM Macce, 00bEMY, KOJUUECTBY
OJIHOTO U3 UCXO/IHBIX BELeCTB UM NPOAYKTOB PeakLim).

A3oTcozeprkale opraHu4eckue CoeIMHeHusI.

AMUHOKUCIOTBl Kak am@oTepHble OpraHdyeckue coefuHeHus. Pusnyeckue U
XMMHYEeCKWe CBOWCTBAa AaMHWHOKMC/IOT (Ha mpuMepe TIJIMLMHA). buonornueckoe 3HaueHue
aMUHOKUCIOT. [TenTugpl.



benku Kak TpUpOJHbIE BBICOKOMOJIEKY/sIpHbIe coefvHeHus. [lepBUuHasi, BTOpUYHAs U
TPeTUYHAasi CTPYKTypa OeqKOB. XWMWUUYecKHe CBOWCTBA O€NKOB: TUAPOJIN3, [eHaTyparus,
KaueCcTBEeHHbIE PeaKI[Uu Ha Oe/Ku.

OKcrepUMeHTaIbHble METO/IbI M3yueHHs BellleCcTB W WX TIpeBpallleHWid: Habso/eHre U
orvcaHWe JeMOHCTPALIMOHHBLIX OIBITOB: JeHaTypalys OelKOB TPU HarpeBaHWH, LIBeTHbIE
peakiy OeKoB.

BricokoMoneKkynspHele COeIMHEHUS

OCHOBHBI® TIOHSATHSI XUMUW BBICOKOMOJIEKY/ISIPHBIX COeJUHEeHHH: MOHOMep, TI0JMMep,
CTPYKTYPHOe 3B€HO, CTelleHb I0JIMMepU3aliii, CpefHsisi MoJieKyssipHasi Macca. OCHOBHbIe
MeTO/Ibl CHHTEe3a BEICOKOMOJIEKY/ISIPHBIX COeJUHEHUMN — Mo/IMMepU3alius U MOJIMKOH/eHCaLysl.

JKcrepuMeHTa/IbHbIe METO/bl U3yUeHHsl BellleCTB M WX TpeBpalljeHuii: 03HaKoOM/IeHUe C
o0pa3iiaMy PUPO/IHBIX U UCKYCCTBEHHBIX BOJIOKOH, T/IACTMACC, KayuyKOB.

MexXripeIMeTHbIE CBSI3U.

Peanu3aiusi MeXXnpeJMeTHBIX CBs3el TIpU U3yueHWW opraHuueckoi xumuu B 10 Kiacce
OCYIL[eCTB/ISIETCSI Uepe3 HCIO/Ib30BaHHEe KaK OOI[UX eCTeCTBEHHO-HAayUYHbIX TOHSATHM, TakK WU
TIOHSITHH, SBJISTFOIIMXCSI CUCTEMHBIMU JIJ1s1 OT/Ie/TbHBIX TIPeJMETOB eCTeCTBEHHO-HAayUHOT0O IUK/Ia.

OO1e ecTecTBeHHO-HayUHble TIOHSTHUS: sIBJieHWe, Hay4HbIM (pakT, TUIOTe3a, 3aKOH,
TEOpHsl, aHalu3, CUHTe3, K/IacCUPUKaIWs, T[epUOJAUYHOCTb, HaO/MoZieHre, UW3MepeHue,
9KCIepPUMEHT, MO/le/TUpOBaHUe.

du3uka: MaTepusi, JHEPTHsi, Macca, aTOM, IeKTPOH, MOJIeKYJIa, JHEPreTHUeCKUi YPOBeHb,
BeIleCTBO, Tesio, 00BEM, arperaTHoe COCTOsIHME BeIlleCTBa, (hr3nueckue BeJTUUMHBI U eIUHULIbI
WX U3MepeHHUsl.

Buonorusi: knetka, opraHusm, 6uocdepa, oOMeH BellleCTB B OpraHusme, (OTOCHHTE3,
O10/IOrNYeCKH aKTUBHBIE BelljecTBa (Oe/ku, yrieBoAbl, )KUPbI, (hepMeHTHI).

['eorpacduisi: MyUHepasibl, TOPHbIE TTOPO/IbI, T10/Ie3HbIE UCKOTIaeMble, TOM/IMBO, PeCyPChI.

TexHonorus: NuileBblie MPOAYKThI, OCHOBBI Pal[MOHAILHOTO TTUTaHUSs, MOIOIIe CPe/ICTBa,
JIeKapCTBeHHbIe U KOCMeTUUeCKUe TperapaThl, MaTepUasIbl U3 UCKYCCTBEHHBIX U CUHTeTUYEeCKUX
BOJIOKOH.

11 KITACC
OBIIAA N HEOP'TAHNYECKAA XMUSA

TeopeTnueckie OCHOBbI XMMUUA

XumMHuueckuii ssemeHT. AToMm. SIApo aroma, HW30TOMbL. JeKTpOHHasi 000J0uKa.
OHepreTUyecKre YpOBHH, MOJyPOBHU. ATOMHBIe OpOHUTany, s-, p-, d- 3memeHnTsl. OCOOEHHOCTH
pacripeie/ieHHst 37IeKTPOHOB T10 OpPOMTA/IsIM B aTOMax 3/IeMEHTOB TEePBbIX UETHIPEX TMEepPHO/OB.
OneKTpoHHasi KOH(pUrypaLys aTOMOB.

[Tepriognueckuii 3akoH W Ilepyuopvueckasi cucremMa XUMHUecKux >ssemeHTtoB 1. U.
MenpeneeBa. CBsi3b MNepUOAMYECKOT0 3akKOHa M [lepuoanueckod CHUCTEMbI XUMUYECKUX
snemeHToB [I. VI. MeHzeneeBa C COBPEMEHHOU TeOpHeld CTPOEHUsI aTOMOB. 3aKOHOMEpPHOCTH
M3MeHeHUsI CBOMCTB XUMUUECKUX 3/IeMEeHTOB U 00pa3yeMbIX UMH MPOCTBIX U CI0XKHBIX BeIlleCTB
II0 CPyIIaM U repuojam. 3HaueHue NIepuoiMueCcKoro 3aKkoHa B pasBUTUU HayKHU.

CTpoeHue BelllecTBa. XUMHUeCKas CBA3b. BuJbl XUMHYECKOW CBS3M (KOBaJeHTHas
HeTIoJ/IsSIpHasi U TIOJIsipHasi, WOHHAsl, MeTa/undeckas). MexaHW3Mbl 00pa30oBaHUs KOBAJIeHTHOM



XUMUYeCcKoW CBsI3u (0OMeHHBIM U [JOHOPHO-aKLIeNTOPHbIN). BogopoaHast CBsi3b. BasieHTHOCTb.
OneKTpooTpuLaTe/IbHOCTh. CTereHb OKMC/IeH s VIOHbI: KaTUOHBI U aHHUOHBI.

BelllectBa MOJIEKY/ISIPHOTO YU HEMOJIEKY/ISIPHOTO CTPOeHMs. 3aKOH TMOCTOSIHCTBA COCTaBa
BellecTBa. [WMbl KPUCTA/UTMUECKHX PELIETOK. 3aBUCUMOCTb CBOMCTBA BeLeCTB OT THIIA
KPUCTA/I/TMUeCKOU PeIlIéTKHU.

[ToHsiTHEe O AUCTIEPCHBIX CUCTeMax. VICTUHHBIE U KOJUIOU/IHbIE PAacTBOPbI. MaccoBasi [jo/isi
BellleCTBa B pacTBOpe.

Knaccudukanyss HeopraHM4ecKMX coeivHeHHMM. HomeHKnaTypa HeopraHu4ecKux
BelllecTB. ['eHeTHUecKas CBSI3b HEOPraHWYEeCKUX BeIecTB, MPUHAAJIEXAL[UX K pa3/IuyHbIM
KJlaccam.

Xumuyeckass peakiusi. Knaccudukaiusi XMMUUeCKUX peaki[uii B HeOpraHUueckKow u
OpraHUuecKol XMMHUU. 3aKOH COXPaHeHUsl MacChl BeIlleCTB, 3aKOH COXPaHeHUsl U MpeBpallieHusi
SHEepPruu Mpu XMMHUYEeCKUX peakLusiX.

CKOpOCTb peakiid, eé 3aBUCHMMOCTb OT pa3/MyHbIX (hakTopoB. OOpaTvMble peakivu.
Xumuyeckoe paBHOBecue. DaKTOpBI, BAUSIOI[HME Ha COCTOSIHHE XMMHUUECKOTO pPaBHOBECHSI.
[Tpunuwmmn Jle [laresnbe.

Onektponutuyeckast auccoruanusi. CuibHbIe W Cy1abble 37eKTposuThl. Cpela BOJHBIX
pPacTBOPOB BellleCTB: KMCJIasi, HeUTpaJibHasl, 11je/I0UHas.

OKUC/IUTE/TbHO-BOCCTAHOBUTE/IbHBIE PEAKLIUU.

JKCIliepuMeHTa/lbHble MeTO/Ibl U3yueHMsl BelleCTB M WX TMpeBpalljeHuil: J1eMOHCTpaLus
Tabymur «[lepuoguueckass cucteMa XUMU4YecKux 3yemMeHTOB [I. V. MeHgeneeBa», u3yueHue
Mojiesiell  KPUCTa/VTMUeCKUX peIIéTOK, HaO/fofieHne W OINMUCAaHWe JIeMOHCTPALIMOHHBIX U
nabopaTOpHBIX OMBITOB (pa3jioXkeHWe TIepOKCHA BOJOpOJa B TIPHUCYTCTBUM KaTa/lu3aTopa,
orpeZie/ieHVe Cpe/ibl paCTBOPOB Bell[eCTB C MOMOL[bI0 YHHBEPCA/JbHOTO WH/WKATOpPa, peaklyuu
MOHHOTO O0MeHa), TIpOBe/leHHe TPAKTUUecKoWd paboThl «BimsHUe pa3nuuHbIX (PAaKTOPOB Ha
CKOPOCTh XUMHUUYECKOU peakifuu».

PacuétHbie 3agaum.

PacyéTbl Mo ypaBHEHUSIM XUMUUECKUX PeakLiii, B TOM UMC/ie TePMOXUMUUeCKHe PacuéThl,
PacuéThl C UCTO/Ib30BaHUEM TIOHSATHSI «MacCOoBasi I0JIs1 Bell[eCcTBa».

Heopranuueckass xumusi

Hemertannbi. [lonokeHne HeMeTa/uioB B Ileproguueckoidl cUCTeMe XUMHYECKHX
ynemeHTOB /[I. . MeHzeneeBa U 0COOEHHOCTH CTpPOeHUss aTOMOB. Pu3nyeckue CBOWCTBa
HeMeTasIoB. AJJIOTPOIUSI HeMeTaslIoB (Ha MpruMepe KUC/Iopo/a, cepsl, hocdopa v yriepoza).

XYMUUeCKre CBOWCTBA Ba)KHEMIIIMX HeMeTas/uioB (Ta/lioreHoB, cepbl, a30Ta, (ocdopa,
yriaepofia U KpeMHHs) U UX CoeZIMHeHUN (OKCHI0B, KUCIOPOICOePKaI[UX KUC/IOT, BOJOPOAHBIX
COoeIMHeHUM).

[TpuMeHeHre Ba)KHEUIIMX HEMeTas/VIOB U UX COeJUHEHUM.

Mertannel. [Tonoxenue metannoB B [lepuoguueckoi cucteMe XUMUUECKUX 371eMeHTOB /1.
U. MenjeneeBa. OCOOEHHOCTH CTPOEHHUsI 37IeKTPOHHBIX 000/I0UeK aToMOB MeTas/uioB. OOiiue
¢usuueckre cBolictBa MeTassioB. CrijiaBbl MeTa/uIOB. DJIEKTPOXUMUUECKUM psiJ HarpsKeHUH
MeTasl/ioB.

XYMUUeCKHe CBOMCTBA Ba)KHEWIIMX MeTa/ioB (HaTpUW, Kajiui, Ka/bliUi, MarHum,
aIFOMUHUM, LIMHK, XPOM, Kese30, Me/ib) U UX COeJUHEeHUM.

O6mmue criocoObl MosTyyeHrs: MeTa/ioB. [IprMeHeHNe MeTaslIoB B OBITY U TEXHUKE.

OKcliepuMeHTa/lbHble MeTOZbl HW3YyUeHUs BellleCTB W WX TIpeBpallleHuil: u3yueHue
KOJIIeKIIMU «MeTanbl U CIUlaBbl», 00pasl[0OB HeMeTas/l/IoB, pellleHHe 3KCIepUMeHTaTbHbIX



3aflau, HaO/OJeHWe W OMKUCaHWe JeMOHCTPAllMOHHbIX U J1labopaTOpPHBIX  OIBITOB
(B3auMoielicTBHe THUAPOKCH/A aTlOMUHUSI C PAaCTBOPAMU KUC/IOT W Iijesioueld, KaueCTBEHHbIe
peakiui Ha KaTHOHbI METaJI/IOB).

PacuéTHblie 3agaun.

PacuéTthl Maccel BelllecTBa WM 0O0b&Ma ra3oB IO WM3BECTHOMY KOJIMUECTBY BeIIeCTBa,
Macce Wid 00bEMY OHOTO W3 yUaCTBYIOIIMX B PEAaKI[MM BEIeCTB, pacuéThl MacChl (00bEMA,
KOJIMUeCTBa BelllecTBa) MPOAYKTOB Peaki[|u, eC/I OFHO U3 BellleCTB UMeeT TIPUMeCH.

XvMUs U JKU3Hb

Posb XMy B 06ecriedeHUH 3KOJI0THUeCKOM, SHepreTUUeCcKol U THUIIeBOH 6e301acHOCTH,
pa3BUTHUU MeJulMHbL. [lOHSATHEe O Hay4yHbIX MeToJaxX II03HAHWS BeI[eCTB U XUMUUECKHUX
peakLyi.

[MpencraBnenvss 06 OOMMX HayyHBIX TIPUHLUIAX TIPOMBIIUIEHHOTO —ITOJTyUeHUs!
Ba)KHEMUIIINX BeIeCTB.

YesoBeK B MHpe BelleCTB M MaTepuasioB: Ba)KHeHIIMe CTpPOWTe/bHbie MaTepHabl,
KOHCTPYKLIMOHHBbIe MaTepuasbl, Kpacku, CTeK/0, KepaMHKa, MaTepuasbl [ 3/JeKTPOHUKU,
HaHOMaTepHaJsibl, OpraHuueCcKrue U MUHepasibHbIe YI00peHusl.

XuMHUsi U 3[0pOBbe Ye/lOBeKa: IpaBW/a MCIO0/Ab30BaHUSl JIeKAPCTBEHHBIX IIperapaTos,
rpaBusia 6€30MacHOr0 UCIO/Ib30BaHUs MPerapaToB OLITOBOM XUMHUH B ITOBCEJHEBHOM >KU3HU.

MexrpeZiMeTHbIe CBSI3H.

Peasu3aiiysi MeXXTpeIMETHBIX CBsi3ei TIpY M3ydeHUU 00Iel U HeopraHMueckol XWMHU B
11 knacce ocCylecTB/sIeTCs Yepe3 UCI0/Ib30BaHWe Kak OOIIUX eCTeCTBEeHHO-HAayUYHbBIX TTOHSTHH,
TaK Y TIOHSTUM, SB/SIOIIUXCSA CUCTEMHBIMU JJis OT/le/TbHBIX MPeJAMeTOB eCTeCTBeHHO-HayYyHOro
[UKJIa.

OO61me ecTeCTBeHHO-HAyuHble TIOHATHSI: HAyuHbIM (hDaKT, THUIOTe3a, 3aKOH, Teopus,
aHa/iM3,  CHWHTe3,  Kjlaccu(dUKalusi,  TepUOAWYHOCTh,  HaOMo/eHre,  SKCIepUMEHT,
Mo/leTMpOBaHue, U3MepeHue, siBJieHue.

dusrKa: MaTepusi, SHEprusi, Macca, aTOM, 3JIeKTPOH, MPOTOH, HEUTPOH, WOH, W30TOII,
Pa/IM0AKTUBHOCTb, MOJIEKY/a, YHePreTHUeCKUi YpOBeHb, BeIeCTBO, Tel0, 00bEM, arperatHoe
COCTOSTHUME BellleCcTBa, (u3nuecKre BeJIMUMHbI U eIMHULIbI KX U3MepPeHUsl, CKOPOCTb.

Buonorusi: KiaeTka, OpraHv3M, 3KOCHUCTeMa, Ouochepa, Makpo- M MHMKPO3JIEMEHTHI,
BUTaMUHBI, 0OMeH BeIlleCTB B OpraHu3Me.

['eorpacduisi: MUHepasibl, TOPHbIe TTOPO/Ib, T10J/Ie3HbIe UCKOTIaeMble, TOTI/IMBO, PeCYPChI.

TexHonorus: XUMHUYeCKasi  TPOMBIILIEHHOCTb, MeTaJlTyprus, TIPOM3BO/ICTBO
CTPOUTE/IbHBIX MaTepHrasoB, CeJIbCKOX035IUCTBEHHOE TIPOM3BO/ICTRO, TTHIIIeBast
TIPOMBIIIIZIEHHOCTh, (papMaljeBTHUecKasi TPOMBIIIIEHHOCTb, ITTPOM3BO/JCTBO KOCMETHUECKUX
TriperiapaToB, MPOU3BO/CTBO KOHCTPYKLMOHHBIX MaTepPUasioB, 3/IeKTPOHHAs MPOMBIIIIEHHOCTb,
HaHOTEeXHOJIOTHH.



I[INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMLBI I10 XMMHWN HA
FA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycraHaBivMBaeT TpeOOBaHMSI K pe3yJbTaTaM OCBOEHHS O0YJaroIIMUCS
rporpamMm cpefHero obiero obpa3oBaHusl (JIMUHOCTHBIM, METarpeAMEeTHBIM U TIPeMeTHBIM).
HayuHo-mMeToguueckoii OCHOBOW A/s1 pa3paboTKM I/IaHUPYeMbIX pe3y/IbTaTOB OCBOEHUS
nporpamm cpeziHero obiiiero o6pa3oBaHUs SIB/SETCS CUCTEMHO-/eTeIbHOCTHBIN MOAX0[,.

B COOTBeTCTBUM C CUCTEMHO-ZIeATebHOCTHBIM TMOJXOZ0M B CTPYKType JIMUHOCTHBIX
pe3y/bTaTOB OCBOEHHUs1 TpeaMeTa «XWMUs» Ha YPOBHe cpegHero o6rmiero o6Gpa3oBaHUs
BbI/le/IeHbl CJIelYIOLe COCTaBIISOLMe:

0CO3HaHWe O0YYarOLUMUCS POCCUHCKOW TPaKAAHCKOM WAEHTHUHOCTH — TOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSITE/IbHOCTH U CaMOOTIpe/ie/IeHHIO;

Ha/lnure MOTHUBALUKU K 00yUYeHH!o;

L|e/IeHarpaB/eHHOe pa3BUTHE BHYTPEHHUX YOeX[eHHH JMUHOCTH Ha OCHOBE KJ/THOUEBBIX
L[eHHOCTel U UCTOPUUeCKUX TPaJuLIUi 0a30BOM HayKU XUMUHY;

TOTOBHOCTh M CITOCOOHOCTh OOYYarOIIMXCs PYKOBOZACTBOBAaThCS B CBOEH JesATeTbHOCTH
L[eHHOCTHO-CMBIC/IOBBIMM ~ YCTaHOBKAaMH, TIPUCYLIMMU LIeJIOCTHOM CHUCTEMe XHUMHUeCKOro
obpa3oBaHus;

Ha/iMuye TPaBOCO3HAHMs 9KOJIOTHUECKON KYJIbTYPhl U CIIOCOOHOCTU CTaBUTh Lied U
CTPOUTH >KU3HEHHbIE TI/IaHbl.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHHUSI TpeAMeTa «XUMMs» J[OCTUTalOTCS B e[UHCTBE
yueOHOW ¥ BOCHHTATeIbHOM JIeATeNIbBHOCTH B COOTBETCTBUM C TYMaHUCTHYECKHMH,
COLMOKY/IbTYPHBIMY, ~/IyXOBHO-HPaBCTBEHHbIMM LIEHHOCTSIMM U HJealaMd POCCHICKOIo
rpakJaHcKoro o0IriecTBa, MPUHATHIMM B 00IIeCTBe HOpDMaMM M TIpaBU/IaMH TOBeJjeHMUs,
CTMOCOOCTBYIOIIMMH TIPOLIeCCaM CaMOTIO3HAHMsI, CAMOPa3BUTUSI U HPABCTBEHHOT'O CTAaHOBJIEHUSI
JIMYHOCTH 00YYaroIXCs.

JINUHOCTHBIE pe3y/bTaThl OCBOEHHS MpeaMeTa «XHUMUS» OTPaKalroT ChOPMUPOBAHHOCTh
OMbITa TO3HABAaTe/bHOM U TIPAKTUUECKOW JieaTelbHOCTH 00yuarolyxcsi 10 peanv3alyu
TIPUHSTHIX B 00I1]eCTBe LIeHHOCTel, B TOM YKC/ie B YaCTH:

1) rpa)xaHCKoro BOCIIMTaHHS:

0CO3HaHUs 00YYAIOIIMMUCS CBOMX KOHCTUTYLMOHHBIX 1PaB U 00s3aHHOCTEH, YBa)KeHUsT K
3aKOHY U MPaBOIOPSAKY;

TIpe/ICTaB/eHHsI O COL[MA/JIbHBIX HOpPMax M TpaBWIaX MeX/IMYHOCTHBIX OTHOLIEHUN B
KOJI/IEKTHUBE;

TOTOBHOCTHA K COBMECTHOW TBOPUECKOM [IeSITe/TbHOCTH TIPU CO3/JaHWH yueOHBIX TIPOEKTOB,
peliieHUH yueOHBIX U M03HABaTeIbHBIX 33/1a4, BBIMOIHEHUM XUMUUECKUX KCITePUMEHTOB;

CrocoOHOCTH TIOHUMAaTh U MPUHUMATh MOTHBBI, HAMEepPEeHMs], JIOTUKY U apryMeHThI JPYTUX
TIPY aHa/IM3e Pa3/MYHbIX BUJOB YUeOHOM [esTelbHOCTH;

2) IaTpUOTHUUECKOT'O BOCTIUTaHUS:

L[eHHOCTHOTO OTHOIIIeHUS K MCTOPUYECKOMY M HAayuHOMY Hac/eJui0 OTeueCTBeHHOM
XUMUY;

yBa)KeHHsI K TIPOLIeCCY TBOPYECTBA B 00aCTH TEOPHUH W TPAKTUYECKOTO TMPUMEHEeHHSs
XVMHUH, OCO3HAHHS TOTO, UTO [JOCTFDKEHUsI HayKH eCTb pe3y/bTaT JJUTeNbHBIX Habmro/eHunH,
KPOIOT/IUBBIX 3KCIIepUMeHTa/IbHbIX ITOMCKOB, TIOCTOSIHHOIO TPY/Za YU€HbIX U NIPaKTHUKOB;



WHTepeca U T[I03HaBaTe/JbHBIX MOTHMBOB B TIOJIyueHUM W TIOCTeJYIOL[eM aHau3e
MH(pOPMAIMHY O TIepeJJOBIX JOCTHKEHHSIX COBPEMEHHOU 0TeueCTBeHHON XMMIH;

3) AyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHH:

HPaBCTBEHHOT'O CO3HAHUsI, STUUECKOT0 TIOBeJIeHNSsT;

CMIOCOOHOCTH  OLIeHMBaTb CUTYyal[dW, CBsi3aHHble C XUMHUYeCKUMH SIBJIEHUsSIMH, U
MPUHUMAaTh OCO3HAHHBIE DeIIeHHs, OPUEHTHUDPYSICh Ha MOpaJbHO-HPAaBCTBEHHbIE HOPMBI U
LeHHOCTU;

TOTOBHOCTH OL|eHMBAaThb CBOE TIOBeZleHHWe W TIOCTYNKU CBOUX TOBApHILeH C TIO3ULN
HPaBCTBEHHBIX U MPABOBLIX HOPM U OCO3HaHUeE TIOC/Ie[CTBUM ITHUX MTOCTYIIKOB;

4) hopMupOBaHUsA KY/ITYPhI 3/J0POBhSL:

MOHMMaHWs 1IeHHOCTeW 3/10poBoro W Oe3omacHoro obpa3a >KU3HHW, HE0O0XOAWMOCTH
OTBETCTBEHHOTO OTHOIIEHUS K COOCTBeHHOMY (hH3UUeCKOMY U IICUXUUECKOMY 3/10POBbIO;

cobumoieHus TipaBU Ge30racHOrO oOpallleHusi C BelecTBaMU B OBITY, MOBCeJHEBHOM
JKU3HU U B TPYJJOBOU JeATEILHOCTH;

MOHUMAHUS 1[eHHOCTH TIPaBW/ WHAWBUAYATbHOTO M KOJUIEKTUBHOTO 0e30MmacHOro
TIOBeJIeHUsI B CUTYALUsX, YTPOXKAIOL[UX 3/J0POBBIO U >KU3HU JTHO/IeH;

OCO3HAHUS TIOC/Ie/ICTBUM U HETPUSATHS BPEeAHBbIX TPUBbIUEK (YroTpeO/ieHus1 alKoroJis,
HapKOTHKOB, KypeHUS);

5) TPYZI0OBOTrO BOCITUTAHWS:

KOMMYHUKaTUBHOW KOMIIETEHTHOCTH B Yy4eOHO-MCC/IeOBaTe/IbCKOM  JeSITeTbHOCTH,
00111eCTBEHHO TI0/Ie3HOM, TBOPUYECKOM U APYTUX BUAAX [1eSTe/TbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YydYacTHe B pelleHWd TNPakTUYeCKUX 3afad COLMaIbHOU
HarpaB/IeHHOCTH (B paMKaX CBOero Kjacca, LIKOJIbI);

VMHTepeca K MpPaKTHUeCKOMY HM3y4eHUIO0 NMpodeccii pa3MuyHOTO PO/ia, B TOM UHC/Ie Ha
OCHOBe TIPUMeHEeHHs TTPeJMeTHbIX 3HAaHUW T10 XUMUH;

YBa)KeHHUsI K TPYAY, JIFOASM Tpy/ia ¥ pe3yJibTaTaM TPYOBOU AesATe/TbHOCTY;

TOTOBHOCTU K OCO3HAaHHOMY BbIOOPY WHAVMBUAYaIbHOM TpaeKTopyu 00pa3oBaHus,
Oyayieit mpodeccuu U peanv3aliii COOCTBEHHBIX >KU3HEHHBIX TJIAHOB C YUYETOM JIMUHOCTHBIX
HMHTEPeCoB, CIIOCOOHOCTeH K XUMHUH, MHTEPECOB U MOTpebHOCTel 00I1ecTBa;

6) 3KO0JIOrYeCKOro BOCIIMTAHMS:

9K0JIOTUUeCKH 1ie/1eco00pa3HOro OTHOLLIEHUS K MPUPO/ie, KaK UCTOYHUKY CYL[eCTBOBaHUS
>KU3HU Ha 3emJie;

TOHUMaHUs T7100abHOTO XapakTepa 3KOJI0THYeCKUX Mpo0sieM, BAUSHUS SKOHOMUUYECKUX
TIPOLIECCOB Ha COCTOsIHUE TPUPO/IHON U COLIMATBHOM Cpejibl;

0CO3HaHUSI HeO0OXOIUMOCTH MCIO/b30BaAHMUS JOCTHXKeHUH XUMUU JIJIs1 pellieHUsI BOTIPOCOB
paLMOHATBHOTO MPUPO/IOTI0J/Ib30BaHMUS;

aKTUBHOTO HENpUATUsS [eHMCTBUM, TIPUHOCSIIMX BpeJ OKpY’Karollel MPUPOJHOU cpefe,
YMEHHsI TIPOTHO3UPOBAaTh Heb/IarornpusTHbIE 3KOJIOTHUECKHMEe TIOC/IeACTBUS MPeANPUHAMAeMbIX
JIleMICTBUI U Npe/IoTBPALLaTh UX;

Ha/IMuMsi Pa3BUTOTO SKOJIOTUYECKOTO MBIIIIEHUS, SKOJIOTUYECKON KY/IbTYPhl, OIbITa
JesITeTbHOCTH  9KOJIOTUYEeCKOM  HArpaB/IeHHOCTH, YMeHHsI DPYKOBOJCTBOBaTbCSI WMH B
TI03HaBaTeIbHOW, KOMMYHUKATUBHOMN W COLIMA/TbHOM MPAKTHKE, CTOCOOHOCTH U YMEHUsT aKTUBHO
TIPOTUBOCTOSITh UJIe0JIOTUH XeMOpoOouu;

7) LIeHHOCTY Hay4YHOTr'0 ITO3HaHVS:

c(OPMHPOBAHHOCTH  MMPOBO33p€HMs, COOTBETCTBYIOLLETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U 0011[eCTBeHHOM MPAKTUKU;



TOHMMaHUs CreluUKA XUMUU KaK Hayku, OCO3HaHUs eé poiu B (OPMHUPOBAHUU
paL[OHA/TBHOTO HAYUHOTO MBIIIJIEHHS], CO3[JaHHU 1eJIOCTHOTO TIpe/ICTaB/IeHus1 00 OKpyrKarolem
MUpe KaK O eJUHCTBe TIPUPOJbI U UejioBeKa, B MO3HAHWW TPUPOJHBIX 3aKOHOMEpPHOCTed U
pelLieHUH TIpo6JieM COXpaHeHUs! PUPOJHOTO PABHOBECHST;

ybexxéHHOCT B 0C000M 3HAUMMOCTH XHWMUM [iIsi COBDEMEHHOW LIMBUIM3allUU: B eé
T'YMaHMCTUYECKON HarpaB/JeHHOCTH W BaXHOH pOJIM B CO3/laHUM HOBOW 0a3bl MaTepHa/bHOU
KY/IbTYPbI, PeIlIeHUH TJI00a/TbHBIX MPO0J/IeEM YCTOHUYMBOTO Pa3BUTHS UeIOBEUECTBA — ChIPhEBOM,
SHEepreTUUeCKOM, TIMINEeBOM M JKOJIOTUYeCKOW 0e3011acHOCTA, B PA3BUTHH MeIULIHHBI,
obecrieueHUH YCJIOBUM YCIEIIHOTO TPY/ia U 9KOJIOTHUYeCKU KOM(OPTHOM >KHU3HU KaXKIOro ujieHa
o0111eCTBa;

€CTeCTBEHHO-HayYHON TpPaMOTHOCTU: TIOHMMaHHs CYIHOCTH METOJOB T[I03HaHUS,
UCTIO/Tb3YeMbIX B €CTeCTBEHHBIX HayKaX, CIIOCOOHOCTH MCI0/Ib30BaTh TMOydaeMble 3HaHUS /ISt
aHa/mm3a U OOBSICHEHUs SIBJIEHWM OKDY)KaloOIlero MHUpa W TIPOUCXOJSIIMX B HEM H3MeHeHWH,
yMeHHUs1 iefiaTb 000CHOBaHHBIE 3aK/TFOUEHHSI HA OCHOBE HayUHbIX (DAKTOB M UMEIOIIUXCS JaHHBIX
C 11eJIbIO TI0/TyUeHHUsI JOCTOBEPHBIX BHIBO/IOB;

CTIOCOOHOCTH CAMOCTOSITE/TBHO MCIO/b30BaTh XUMHUYeCKUe 3HaHUS IJisl peleHus mpobieM
B peaslbHbIX )KU3HEHHBIX CUTYal[UsIX;

VHTepeca K M03HaHUI0 U UCCTIe[j0BaTe/IbCKOM [iesiTe/TbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HeNpephiBHOMY 00pa30BaHMI0O M CcamMo00pa30BaHUIO, K
AaKTUBHOMY TIOJIyUeHMIO HOBBIX 3HAaHUM TI0 XWMHHU B COOTBETCTBUM C >KW3HEHHBIMHU
MOTPeOHOCTSAMU;

WHTepeca K OCOOEHHOCTSM TpyJa B pa3WyHbiXx cdepax mpodeccroHanIbHON
JesITeIbHOCTH.

METAITPEMETHBIE PE3YJIbTATHI

MertanpemMeTHble pe3y/lbTaThl OCBOEHMs Y4eOHOro mpeamera «XHMHsS» Ha YPOBHe
cpeziHero o011iero o6pa3oBaHusl BK/IIOUAOT:

3HauMMble [7i5 (OPMUPOBaHUSI MHPOBO33DeHUs] 00Yy4arolUXCs MeXAUCLUITUHAPHbIe
(Me>xTipeiMeTHbIe) 001IjeHayyHble TTOHSTHS, OTPaKarollye 11e/I0CTHOCTh HAyYHOW KapTHHBI MUPa
U crieuKy MeToJ|0B TTO03HaHMS, UCITI0/Ib3yeMbIX B eCTeCTBEHHBIX HayKax (MaTepusi, BEI|eCTBO,
SHeprusi, siBJieHue, TMpOLecC, CUCTeMa, HayyHbll (paKkT, MPUHLIMII, TUIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TeopHusi, UCciiefloBaHue, HabMoieHue, M3MepeHue, SKCIIepUMEHT U JIpyTure);

yHUBepca/ibHble ~ yueOHble  gelicTBus  (TI03HaBaTesbHblE,  KOMMYHHKATHBHBIE,
perynsTuBHbIe), obecrmeunBaroie ¢GopMupoBaHHe (DYHKI[MOHATLHOW TPAMOTHOCTH U
COL[Ma/IbHOM KOMIIeTeHIIMH 00yJaroIuXxCsi;

CNoCcOOHOCTh  OOYYaroL[UXCsl  MCIO/Ib30BaTh ~ OCBOEHHbIE  MeXAUCLUIUIMHApPHbIE,
MHMPOBO33peHUYeCKHe 3HaHWs W yHUBepCajbHble ydyeOHble /eHCTBHS B II03HABaTebHOU W
COLIMa/IbHOU TTPAaKTHKe.

MertarnipejMeTHbIe pe3y/bTaThl OTPa’KalOT OBJafieHHe YHHBePCaIbHBIMU y4eOHBIMU
TM03HaBaTebHBIMUA, KOMMYHUKATHBHBIMU U PETY/ISSTUBHBIMU [[€HICTBUSIMHU.

OsJ1ajieHie YHUBEPCAILHBIMU YUeOHEIMI [103HaBaTe/TbHBIMU JeHCTBUSIMU:

1) 6a30BbIe JIoTMUECKHe JeHCTBUS:

CaMoCTOsATe/IbHO (OPMY/IMPOBAaTh M aKTyaau3upoBaTh IpobsieMy, BCECTOPOHHe eé
paccMarpyBaTh;

orpefieNiATh L€/ JeATeNbHOCTH, 3aZlaBas IapaMeTpbl U KPUTEPUM HUX JIOCTHKEHHS,
COOTHOCUTD pe3y/bTaThl 1eATeJbHOCTH C [T0CTaB/IeHHBIMH Lie/ISIMU;



WCTIO/b30BaTh TPU OCBOEHUM 3HAHUW TPUEMBI JIOTUUECKOTO MBIIIJIeHHsT — BBIJEJSATh
XapakTepHble TIDU3HAKM TIOHSATHM W yCTaHaB/MBaTb WX B3aUMMOCBS3b, HCII0/Ib30BATh
COOTBETCTBYIOIIME TTOHSTHUS /151 OObSICHEHHSI OT/Ie/IbHBIX (DAKTOB U SIBJIEHHIA;

BbIOMPATh OCHOBAHUS U KDUTEPUH 151 K/acCHU(UKAL[MK Bell|eCTB M XUMUUeCKUX peakKLvi;

yCTaHaB/IMBaTh MPUUYUHHO-C/IeZICTBEHHbBIE CBSI3U MeXXY U3ydaeMbIMU SIBJIEHUSIMU;

CTPOUThL JIOTUYECKWe pacCyXJeHusi (MHIyKTUBHbIE, [AeJyKTUBHbIe, TI0 aHAJOTHM),
BBISIB/ISITh 3aKOHOMEPHOCTH U TIPOTHBODEUMsi B pacCMaTpHBaeMbIX SIBJIeHUSX, ()OpMY/IMPOBATh
BBIBOZIbI U 3aK/TFOUEHUSI;

TIPUMEHSITh B TIPOIiecce TMO3HaHWsI, UCTIOb3yeMble B XUMHUHM CUMBOJIMUECKHe (3HAKOBbIE)
MOZe/ii, TIpeoOpa30BbIBaTh MO/Ie/IbHBIE TTPeJCTaBIeHHUs — XUMAYeCKHUI 3HaK (CUMBOJT) 37IeMeHTa,
XUMuueckass GopMmysa, ypaBHEHHMEe XUMHUECKOW peaki[uM — TIpU pelleHud y4eOHbIX
T03HaBaTe/bHLIX M TIPaKTUYeCKWX 3a/lay, TPUMEeHSITh Ha3BaHHbIe MOJebHbIE TIPe/CTaBIeHUs
JUIs1 BBISIB/IEHUS] XapaKTePHBIX MPU3HAKOB U3yUaeMbIX BeI[eCTB U XUMUUeCKHUX PeaKIIUi.

2) 6a30BbIe UCC/IEJOBATE/ILCKHE AeHCTBUS:

BJIaZieTb OCHOBAaMU MEeTO/I0OB HayYHOT'O TI03HAHUS BeIlleCTB ¥ XUMUUECKUX peaki[ui;

dbopMynupoBaTh Il W 3aJjaud  MCCAeOBaHUs, WCII0/Ib30BaTh IIOCTaBJeHHbIE U
CaMOoCTOsITe/IbHO C(hOpMy/TUpPOBaHHbBIE BOIIPOCHI B KaueCTBe WHCTPYMEHTA TO3HAHUSI U OCHOBBI
J71s1 pOpMUPOBaHUS TUTIOTE3bI TI0 TPOBEepPKe MPaBU/ILHOCTU BbICKAa3bIBAEMbIX CYKIEHU;

B/IaZieTb HaBbIKAMU CAMOCTOSITE/IbHOTO TIJITAHUPOBAHUS M TIPOBEJEHUS yueHWUYeCKUX
9KCTIepUMEHTOB, COBEPIIIeHCTBOBATh YMeHHsl Hab/IoAaTh 3a XOZ0M TIporiecca, CaMOCTOSITe/TbHO
TIPOTHO3UPOBAaTh €ro pe3y/bTar, (opMynupoBaTh 0000IeHHsT W BBIBOABI OTHOCHUTETBHO
JIOCTOBEPHOCTU Pe3y/IbTaTOB MCC/IeJOBaHUsI, COCTAB/SATh 0OOCHOBAHHBIN OTUET O TMPO/ieaHHOM
pabore;

MproOpeTaTh OMNBIT yUEeHWUECKOW WCC/e/[0BaTelbCKOW W TIPOEKTHOW [JesTe/TbHOCTH,
TIPOSIBIISITb  CMIOCOOHOCTE W TOTOBHOCTH K CAMOCTOSITE/TBHOMY TIOMCKY METOZIOB peIleHus
MIPAKTUUECKUX 3afiau, MPUMEeHeHHUI0 Pa3/IMUHbIX METO/IOB TTO3HAHUS.

3) pabora c urdopMarmeii:

ODUEHTHDOBaThCS B pa3/IMUHBIX HWCTOYHWMKAX WHGOpPMaUWy (Hay4HO-TIOMY/IsIpHAst
UTepaTypa XWMHYECKOTO COZiep)KaHHUsl, CIpaBOuYHble TI0co0Ousi, pecypchl VHTepHeTa),
aHa/IM3UpOBaTh HHGMOPMAL[MI0 Ppa3/MuYHbIX BHZOB W (OpPM TIpeJCTaB/ieHHs], KPUTHUYECKU
OLIeHUBATh €& J0CTOBEePHOCTb U HETIPOTUBOPEUUBOCTh;

(hopMynMpoBaTh 3arpockl W TPUMEHSATh pa3/iMuHble METOZAbl TP TIOMCKe W OTOope
nHbopMaIy, HeoOX0JUMOM [I7Is BBLITIOJTHEHUST YUeOHBIX 3a/]au OTIpe/[eIEHHOTO THIIa;

MpUoOpeTaTh OIBIT KCI0/Ib30BaHHs WHGOPMAI[MOHHO-KOMMYHHUKATUBHBIX TEeXHOJIOTHM U
Pa3/IMUHBIX TTIOUCKOBBIX CHUCTEM;

CaMOCTOSITe/ILHO BHIOMPATh OMTUMAbHYIO OpMY TipefcTaBieHus WHMOpMau (CXeMBbl,
rpaduKy, UarpaMMbl, TabJUILIBI, PUCYHKH U JPYTHE);

WCTIOMb30BaTh HAyuHbIM $13bIK B KayeCTBe Cpe/CTBAa MpU paboTe C XUMHAYECKOUH
vHbopMallieli: TPUMEHSITh MeXIpeJMeTHble (bU3UUecKre W MaTeMaTHUeCKue) 3HaKd |
CUMBOJIBI, opMyJibl, aOOpeBUATYPhl, HOMEHKI/IATYpY;

WCTIO/Th30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKHE CPeZICTBA HATJISITHOCTH.

OnJafieHrie yHHUBepCaIbHHIMA KOMMYHUKAaTUBHBIMH JIeCTBUSMHU:

3a/laBaTh BOTIPOCHI IO CYI[ECTBY 00CYy»K/1aeMoW TeMbl B X0/l Jrhajiora U/Wiu JAUCKYCCUH,
BbICKa3biBaTh UJeHu, (GOpMYy/IMpPOBaTh CBOU TPeAJIOKEHUs] OTHOCUTEbHO BBIMOJHEHHS
Tpe/JI0KeHHOM 3a/jauy;



BBICTYMaTh C Tpe3eHTaljeil pe3yabTaTOB MO3HABAaTeJbHOU JeSTe/TbHOCTH, MOTyUYeHHBIX
CaMOCTOSATE/IbHO WIA COBMECTHO CO CBEDCTHUKAaMU TIPDU  BBITIOJIHEHUM XUMHUYECKOTO
9KCTIepUMEHTa, TIPAaKTHUeCKOW paboThl 10 HCC/IeI0BAaHUIO CBOWMCTB HW3yUaeMbIX BEIeCTB,
peanu3aluu yueOHOTO TpoekTa M (OpPMY/IMPOBATh BLIBOJBI IO pe3y/bTaTaM IPOBeJEHHBIX
MCCJIeIOBaHUM TTYTEM COT/IaCOBaHMS MO3ULINI B X0/ie 00CyKAeHust 1 00MeHa MHeHUSIMU.

OnnazeHyie yHUBepCA/IbHBIMU Pery/IITUBHBIMY 1€ CTBUSMU:

CaMOCTOSITEJIbHO TJIAHUPOBaTh U OCYILECTB/ISATh CBOKO IT03HABATE/bHYIO [1eATebHOCTD,
orpeiesisisi eé e/ U 3aJjaud, KOHTPOJIMPOBaTh U MO Mepe HeoOXOAWMOCTH KOpPPEeKTHPOBAaTh
Tipe/ijlaraeMblid aJITOPUTM [IeHCTBUM TIPH BBITIOJTHEHWH Y4eOHBIX M MCCIe[0BaTe/IbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(hdHeKTUBHBIN CITOCOO MX peIeHUs C YUETOM MOTyUYeHUs] HOBBIX 3HAHWH O
Bell[eCTBaX U XUMUUECKUX PeaKlIvsX;

OCYILIeCTB/ISITb  CaMOKOHTPOJIb CBOEM [lesiTe/IbHOCTM HAa OCHOBeE caMoOaHaiu3a |
CaMOOLeHKHU.

I[MPEJMETHBIE PE3YJIBTATBI

10 KITACC

[TpengMeTHBIE pe3y/ibTaThl 0CBOeHHs Kypca «OpraHudeckasi XUMUsi» OTPakatoT:

c(hOpMHUPOBAHHOCThL TpEACTaBIeHUN O XHUMHUUYEeCKOW COCTaBJ/ISIIOIeN eCcTeCTBeHHO-
HayyHOW KapTWHbI MHpa, pPOJM XMMHUU B TI03HAHUM SIBJI€HWW NPUPOJbL, B (POPMUPOBaHUU
MBIIJIEHUS] U KY/IbTYPbl JINYHOCTH, €& (DYHKIIMOHA/JILHOW TPAaMOTHOCTH, HEOOXOAWMOW [IJist
pellieHUs] TIPAKTUYeCKUX 3a/ad M HKOJIOTUUeCKd OOOCHOBAHHOTO OTHOLIEHUs K CBOeMY
3/J0POBBIO Y TIPUPO/IHOM Cpefie;

B/aJleHNe CUCTeMOM XUMMUeCKHMX 3HaHHUM, KOTopas BKJ/IHOUaeT: OCHOBOIMOJArarolye
TOHATHUS (XMMUYECKUN 37IeMEHT, aToM, 3JIeKTPOHHast 000/I0UKa aToMa, MOJIeKyJ/ia, BaJleHTHOCTb,
3/1eKTPOOTPULIATe/ILHOCTb, XHWMWYecKasi CBsi3b, CTPYKTypHas ¢opmyna (pa3BépHyTasi U
COKpallléHHasl), MOJIb, MOJISIpHasi Macca, MOJISIpHbI  00BEM,  yrjepoJHbIA  CKeJeT,
(yHKUMOHA/bHAs TPYyIMa, pajivKaja, W30Mepusi, W30Mephbl, TOMOJIOTHUECKUI psiJl, TOMOJIOTH,
yI/1eBOZIOPO/bI, KUC/IOPOJ, M a30TCO/ieprKalljue CoelMHeHNsl, MOHOMep, To/uMep, CTPYKTypHOe
3BeHO, BLICOKOMOJIEKY/ISIPHbIE COeIMHEHNsI); TeOPUH U 3aKOHBI (TeopHsi CTPOeHUsI OpraHUuecKux
BeilectB A. M. bByT/iepoBa, 3aKOH COXpaHeHHsl MacChl BeIllecTB); 3aKOHOMEPHOCTH,
CUMBOJIMUECKUM $13bIK XMMHWM; MUPOBO33DeHUeCKHe 3HaHMs, JieXKall[ie B OCHOBe TOHWMAaHUs
TPUYMHHOCTU U CUCTEMHOCTH XMMUUeCKUX sIBJIeHWH, (paKTo/IoTHUYecKre CBeZieHUs] O CBOMCTBAX,
CoCTaBe, ToJTyueHnH 1 6€301acHOM HCTI0/Ib30BAHNY Ba’KHEHIIINX OPraHUYeCKUX BEIeCTB B OBITY
Y TMIPaKTUUeCKOM JiessTe/TlbHOCTH UesloBeKa;

c(hOpMHPOBAHHOCTb YMEHUH BBISIB/IATH XapaKTepHble NPU3HAKK MOHSATHH, yCTaHAB/IMBATh
MX B3aMMOCBS$I3b, UCIT0/Ib30BaTh COOTBETCTBYIOLIME TIOHSTHS TPU OMHMCAaHUM COCTaBa, CTPOEHHS U
TpeBpaljeHr OpraHuyeCcKrux CoeJMHeHUH;

c(hOpMHPOBAHHOCTb YMEHUI MCII0/Ib30BaTb XMMHUUECKYH) CUMBOJIMKY [I/Isl COCTaBJ/IeHUS
MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAIIEHHOM) (OpMYyJl OpraHUUeCcKrX BellecTB
Y ypaBHEHUN XMMHUYECKUX peakliii, U3roTaB/lMBaTh MOJE/N MOJIeKy/l OpraHM4eCKUX BellecTB
JJ1s1 WITFOCTPALMY MX XUMHUYeCKOr0 U TIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHMI yCTaHAB/IMBATh MPHUHA/JIEKHOCTb U3yUeHHBIX OpraHu4eCcKUX
BelleCTB MO WX COCTaBy W CTPOEHUI0 K OMpeZeéHHOMY KJIacCy/Tpymme CcoeJuHeHUM
(yrneBoZopozbl, KHC/IOpPOJ, M  a30TCOojiep)Kalljie  COeMHeHWs, BbICOKOMOJEKY/IspHbIe



coevHEeHUs1), ZilaBaTb UM Has3BaHUA MO0 cucTreMathueckor HoMmeHksaType (IUPAC), a Takke
MPUBOJUTL TPHBUA/IbHbIe HAa3BaHWUSl OT/JeNbHBbIX OPraHMYeCKUX BeIleCcTB (3TU/EeH, MPOMNWIEeH,
aljeTWIieH, STU/IEeHI/IUKO/b, T/IWLepUH, ¢eHosn, dopManbAerusi, aletaabAerufi, MypaBbHUHas
KWCJI0Ta, YKCYCHasi KMCJIOTa, OJIeMHOBAasi KUC/I0Ta, CTeapuHOBas KUCJIOTa, IJIFOK03a, (PYyKTO3a,
KpaxmaJl, LieJI/IF0/103a, TJIULMH);

c(hOpMHUPOBAHHOCTL YMEHUs OTpefesisiTh BUbI XUMUUYECKOW CBSI3U B OpraHUUeCKUX
coelMHeHUsX (OAWUHApHbIE U KPaTHBIE);

c(hOpMHUPOBAaHHOCTb YMEHUsI TIPUMEHSATb TOJI0)KEHUS] TeOPHUU CTPOEHHUs OpraHuyecKuxX
BemiectB A. M. BytnepoBa st 00bsICHEHUST 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUSI; 3aKOH COXPaHeHHUs MacChl BEL[eCTB;

c(hOpMHUPOBAaHHOCTL YMEHWM XapaKTepu3oBaTh COCTaB, CTpOeHWe, (Qu3nyeckue U
XMMUUECKUe CBOMCTBA TUMUYHBIX TIPe/iCTaBUTe/el pa3TMUHbIX KJIaCCOB OpraHMUeCcKUX BelleCTB
(MeTaH, 3TaH, 3TW/eH, TPOMWIeH, aleTuneH, Oyraguen-1,3, MetunOyrazueH-1,3, OGeH3om,
MeTaHOJI, 3TaHO/, STUIEeHTJIUKO/b, TJIULepUH, (eHOs, aljeTa/lbJeru]l, MypaBbUHas U YKCYyCHasi
KUC/IOTBI, TJIFOKO3a, KpaxMas, L[e/UTi0/I03a, aMUHOYKCyCHasi KMCJIOTa), WJ/UIFOCTPUPOBATh
reHeTUYeCKyH CBSI3b MeXXJy HHMMH ypaBHEHHUSIMM COOTBETCTBYIOLIMX XWMHYECKUX peakLud C
VICI0JIb30BaHNEeM CTPYKTYPHBIX (JOPMYJI;

c(hOpMHUPOBAaHHOCTL YMEHHUSI XapaKTepU30BaTb HWCTOUHWUKU YTI€BOJOPOAHOTO ChIPhS
(HedTh, TIPUPOAHBIM Ta3, Yroyib), CHOCOOBbI UX TMEpepabOTKM M TPaKTHUYeCKOoe TpHUMeHeHHe
TIPO/IYKTOB TiepepaboTKu;

c(hOpMHUPOBAaHHOCTb yMEHWW TMPOBOAUTH BBIUMC/IEHHSI [0 XWMHUUYECKHMM ypaBHEHUSIM
(Maccel, 00bEMa, KOTMUECTBA MCXOAHOTO BeIeCTBA WM TPOAYKTa PeaKIMU T0 W3BEeCTHBIM
Macce, 00bEMy, KOJIMUECTBY OJHOTO M3 UCXO/IHBIX BEIL[ECTB WU/ TTPOAYKTOB Peakiiun);

c(hOpPMHPOBAHHOCTb YMEHHUM B/IafIeTb CUCTEMOM 3HaHUM 00 OCHOBHBIX METOZAX HAayYHOTO
TO3HAHUSl, MCMOMb3yeMbIX B XWMWUU TIPU M3yuyeHUM BeIeCTB U XUMHUYECKUX SIBJIeHUMN
(HabmofieHe, W3MepeHWe, SKCIIepUMEHT, MOJe/NMPOBaHKe), UCIIO0Mb30BaTh CUCTEMHBIE
XUMHYeCKUe 3HaHUs J/1s1 IPUHSITUS pellieHnH B KOHKPETHBIX )KU3HEHHbBIX CUTYalUsiX, CBSI3aHHbBIX
C BellleCTBaMH U UX TIPUMeHeHreM;

c(hOpMHPOBAHHOCTb YMeHUN COOJFOZIaTh TPaBW/a TO/h30BAHMS XUMUUECKOW TTOCYION U
nabopaTOpHLIM 000PyZ0OBaHUEM, a TaKXKe MpaBU/ia 0OpaIlleHus C BeleCTBaMU B COOTBETCTBHHU C
WHCTPYKI[USIMH TI0 BBITIOJTHEHUIO Ta00PaTOPHBIX XUMUUECKUX OTTBITOB,;

c(hOpMHUPOBAaHHOCTb YMEHUM TMJIaHUPOBAaTh M BBIMOJHATh XUMUUECKWN 3KCIIePUMEHT
(mpeBpallleHUsi OpraHMYeCcKUX BelleCTB MPU HarpeBaHUM, TOJyueHue 3TUieHa U HU3ydyeHue ero
CBOMCTB, KaueCTBeHHbIe peakI[MM OpraHUYeCKUX BeIeCTB, JeHaTypalusi OenkoB mpu
HarpeBaHUWH, I[BETHbIE Peaki[uu OeSKOB) B COOTBETCTBUM C MpaBU/IaMH TeXHUKU 0e30TacHOCTH
rpyu oOpallleHuH C BelleCTBaMM M J1abopaTOpHBIM 000pPY/I0OBaHWEM, TIPe/[CTAB/SATh Pe3y/bTaThl
XMMUUECKOro SKCreprMeHTa B (opMe 3amucy ypaBHEHWN COOTBETCTBYIOLMX peakiuil U
(hopmyIMpoBaTh BBIBO/IbI HA OCHOBE 3THUX Pe3y/IbTaTOB;

c(hOpMUPOBAaHHOCTb yYMEHUN KPUTHMUECKHW aHaJIU3WpOBaTh XHMMUUECKYI0 HH(OpMaLUIo,
TOJIy4aeMyto M3 Pa3HbIX UCTOYHUKOB (Cpe/iCTBAa MacCOBOM UH(popMaluu, IHTepHeT U APYruXx);

c(hOPMHPOBAHHOCTL YMEHWM COOJIIOZATh TpaBWa SKOJIOTUYECKU Iie/1ieco00pa3HOTo
TOBe/ieHHsT B OBITY W TPY/OBOM [IeTeTbHOCTH B I[eJIAX COXPAHEHHs CBOEro 3[0POBbSl U
OKpY>Katollleld TIPUPOJIHOM Cpe/ibl, 0CO3HAaBaTh OMACHOCTb BO3ZEWCTBUS Ha >KHUBbIE OpPraHU3Mbl
onpefie/IEHHbIX OpPraHUYeCKUX BeleCTB, MOHMMas CMbIc mokasarens [IIK, mosicHATH Ha
TpUMepax CrocoObl YMeHbIIIeHUs U TIPeJOTBPAIlleHUsT UX BPEJHOTO BO3/IeHCTBUS Ha OPraHU3M
yesioBeKa;



JUisi 00YyJaroluXcsi C OrpaHUUeHHBIMU BO3MOYXHOCTSIMU 37I0DPOBBSI: YMeHUe TPUMEHSITh
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METO/[aX TT03HAHUS BEI[eCTB U XUMHUUECKUX SIBJIEHUM;

I/ ClenbIX W C/1aboBUAAIMX O0YyYaroIUXCS: YMeHHe WCIOIb30BaTh pesbedHo-
TOUEUHYIO chcTeMy 00603HaueHui J1. Bpaiis a/ist 3aricy XUMHUUecKux (hopmyit.

11 KJIACC

[TpemMeTHBIe pe3y/nbTaThl 0OCBOeHMs Kypca «OOIasi W HeopraHuueckas XuMHSI»
OTpa’karoT:

c(hOpMHUPOBAHHOCTL TIPeJCTAB/IEHUN: O XWMHUYECKOW COCTaB/SIOIIEe eCcTeCTBeHHO-
HayuyHOW KapTWHBI MHUPA, POJIM XWMWUU B TIO3HAHWUW SIBJIEHUM TIPUPOBI, B (OPMUPOBAHUU
MBIIIEHUS] U KY/IbTYPhbl JINYHOCTH, €€ (DYHKIIMOHA/JLHOW TPAaMOTHOCTH, HEOOXOAUMOW st
pellleHUsT TIPAaKTUYeCKUX 3a/ad M SKOJIOTHUYeCKd OOOCHOBAHHOTO OTHOIIEHUs K CBOEMY
3/10POBbIO U TIPUPOJHON Cpe/e;

B/IaJleHre CHUCTeMOM XHWMUUeCKMX 3HaHWW, KOTOpasi BK/IKOUaeT: OCHOBOMOJIAraroiue
TIOHATHUS (XUMUYECKUN 37IeMeHT, aTOM, U30TOIl, S-, P-, d- 37IeKTpoHHbIe OpOWTa/M aTOMOB, HOH,
MOJIeKy/sia, MOJb, MOJSIpHBIA 00BEM, BaJIeHTHOCThb, 3JIEKTPOOTPULIATE/ILHOCTh, CTeleHb
OKHCJIeHUsl, XUMHYecKass CBs3b (KOBaJleHTHas, WOHHas, MeTa/yInueckas, BOJOPOJHas),
KPDUCTQ//TMYeCKasi  pelliéTka, TUMbl XUMWYECKUX  peaklUil, pacTBOP, 3J€KTPOJIUTHI,
HEe3/1eKTPOJIUThI, 3JIEKTPOJIMTHYECKass AUCCOLMALUs, OKUCIUTeNb, BOCCTAHOBUTENb, CKOPOCTb
XMMHUYeCKOW  peakluM, XHWMHUUeCKoe paBHOBeCHe); TeOpuM M 3aKOHbl  (Teopus
3/7IeKTPOJIMTUYECKON [uCCoLMaluy, mnepuoaudeckuid 3akoH [I. WM. MeHgeneeBa, 3aKOH
COXpaHeHHUsI MacChl BeleCTB, 3aKOH COXPaHeHWsI W TpeBpallleHHs] SHepruu TMpU XUMUUeCKUX
peaklysx), 3aKOHOMEPHOCTH, CHMBOJIMYECKUW $I3bIK XWMWHM, MHPOBO33DEHUeCKHe 3HaHWS,
Jekalyie B OCHOBe IIOHMMaHWs TIPUYMHHOCTA M CHUCTEMHOCTM XHWMHWUYECKUX SIBJIEHUU,
(hakTO/IOTMUECKHE CBEIEHUS] O CBOMCTBAX, COCTaBe, MOyYeHHUH W 6e30MacHOM HCIO/Ib30BAaHUU
Ba)XHEHIIINX HEOPTaHWUYECKUX BEIECTB B OBITY U NMPAKTHUECKOMU eATeTbHOCTH UeI0BeKa,;

c(hOpMHPOBAHHOCTh YMEHUH BBISB/IATH XapaKTepHble MPH3HAKU MOHSITUM, yCTaHABIMBATh
HX B3aWMOCBS3b, UCIO/b30BaThb COOTBETCTBYIOIUE TOHATHS MPU OMWCAHUM HeOpraHWYeCcKUX
Bell[eCTB U WX MpeBpallleHu;

c(hOpMUPOBAaHHOCTb YMEHUM MCMO0JIb30BaTh XMMHUUYECKYI) CHUMBOJIMKY [1JI1 COCTaB/IeHUS
(¢opMyn BellecTB W ypaBHEHWM XWMWUUECKHX peakluii, CHCTeMaTUUeCKyld HOMEHK/IaTypy
(IUPAC) u TpuBUanbHble Ha3BaHUS OT/e/IbHbIX HeOpraHM4eCKUX BelecTB (yrapHbIii ras,
YIJIeKUC/IbINA Ta3, aMMUaK, raiiéHasi U3BeCThb, HeraiiéHasi W3BeCTh, MUTbeBas COJa, MUPUT U
Aipyrue);

c(hOpMHUPOBAHHOCTL YMEHHH OTpeZie/isiTb BaJIeHTHOCTh U CTeTeHb OKUC/IeHHs XUMUUeCKUX
37IeMEHTOB B COeIMHEHUSIX Pa3/IMUHOIO COCTaBa, BUJl XUMUUYECKOM CBsA3U (KOBa/IeHTHasl, MIOHHas,
MeTa/uihueckasi, BOJOpPO/Hasi) B COeJUHEHUSIX, TUM KPUCTa/UIMUeCKOW PellETKU KOHKPeTHOI'O
BellleCTBa (aTOMHasi, MOJIeKY/sipHasi, MOHHasl, MeTaslduecKasi), XapakTep cpefibl B BOZAHBIX
pacTBOpax HeOPraHWYeCKUX COeIMHEHU;

c(hOpMHUPOBAaHHOCTh YMEHHI yCTaHaBAMBaTh MPUHA/JI€KHOCTh HEOPraHUUYeCKHX BellecTB
TI0 UX COCTaBY K OIpe/ie/IEHHOMY KJlacCy/Tpymre coefiuHeHuH (TpoCThbie BelljeCTBa — MeTaslibl U
HeMeTasl/lbl, OKCU/Ibl, OCHOBaHHSI, KUC/IOThI, aM(OTepHbIe TUAPOKCUbI, COMN);

c(hOpMHPOBAaHHOCTL YMEHUM pacKpbiBaTb CMBICJ Mepuogduyeckoro 3akoHa [I. WU.
MeH/iefleeBa ¥ [IeMOHCTPHUPOBaTh €ro  CHCTEMAaTU3UDPYIOIIYIO, OOBSCHUTENBHYIO U
MIPOrHOCTUYECKYIO (DYHKLIUH;



c(OpMHPOBAaHHOCTb ~YMEHMM  XapaKTepu30BaTb 3/€KTPOHHOE CTPOEHHe aTOMOB
XUMHYECKUX 371eMeHTOB 1-4 nepuooB [lepuogrueckor cucTeMbl XUMUUeCKUX 3/1eMeHToB 1. U.
MeHpeneeBa, WCTIONb3ysl TIOHATUSL «S-, P-, d-37eKTPOHHBIE OpPOWUTANN», «IHEPreTUUYecKue
YPOBHU», OOBSICHATH 3aKOHOMEDHOCTH W3MEHEHUS CBOMCTB XUMHUYECKUX 3JIEMEHTOB U UX
coeJJMHEHMH 10 nepuojam u rpynnam [leproguueckoli cucTeMbl XMMUUECKUX 31eMeHToB [. U.
MeHngesneeBa;

CchOPMHPOBAHHOCTL YMEHHMM XapaKTepu30BaTh (OMUCHIBATh) OOIMEe XUMHUUECKHE
CBOMCTBAa HEOPraHWYeCKWX BeIecTB pa3/MyHbIX K/acCoB, MOATBEPXKAAThb CyleCTBOBaHHeE
reHeTUYeCKOM CBSI3M MeX]y HeOpraHWuecKMMHU BelleCTBaMU C T[IOMOILLbI0 ypaBHEHUM
COOTBETCTBYIOIIUX XUMAYECKUX peakinii;

c(hOpMHUPOBAaHHOCTh YMeHUSI KIaCCU(PUIIMPOBaTh XUMHUECKHe peaki[uu 0 pa3/idnyHbIM
npusHakaM (UMCIy M COCTaBy pearvpyroluxX BelecTB, TeraoBOMy 3(QQeKTy peakLuu,
M3MEeHEeHUIO CTereHel OKHC/IeHUS 3/IeMEeHTOB, 00PaTUMOCTH PeakKIvy, YJaCTHIO KaTalu3aTopa);

c(hOpMHUPOBAaHHOCTh YMEHUM COCTAB/IATh YPaBHEHUS peaKLMi pa3/InuHbIX TUIIOB, TIOJIHbIE
M COKpallléHHbIe YpaBHEHUsI PeaKIuii MOHHOTO OOMeHa, YUUThIBasi YC/IOBUS, TPH KOTOPBIX 3TH
peakLuu UAYT 40 KOHL3;

c(hOpMHUPOBAaHHOCTb YMEHHM TIPDOBOAUTL peakluu, MOATBEP)KAaAlolle KaueCTBEeHHbIN
COCTaB pa3/iMUHbIX HEOPraHUYeCKHWX BeIecTB, pacro3HaBaTh OMNBITHBIM TYTEM HOHBI,
TIPUCYTCTBYIOIIIME B BOAHBIX paCTBOpaX HeOpraHUUeCKUX BellleCTB;

c(hOpMHPOBAaHHOCTb YMEHHH PACKpbIBaTh CYIIHOCTb OKUC/IWTETbHO-BOCCTAHOBUTEIbHbIX
peakIuii TT0CPeICTBOM COCTaB/IeHHS 37IEKTPOHHOrO OaslaHca 3TUX peakL[yii;

Cc(hOpPMHPOBAHHOCTb YMEHHM 00BSICHATH 3aBUCHMOCTb CKOPOCTH XMUMHUUECKOUW peaklvuy OT
pa3MuHbIX (DaKTOPOB; XapakTep CMeIleHUs XWMHUUYecKOro paBHOBeCHSI B 3aBHUCUMOCTH OT
BHellIHero Bo3zeiicTBus (ripuHiur Jle [llaTenbe);

c(hOpMHPOBAaHHOCTh YMEHMM XapaKTepu3oBaTb XUMUUeCKHe TMPOLIeCcChl, Jeallie B
OCHOBe TIPOMBIIIIJIEHHOTO TIO/Ty4YeHHs CePHOM KUC/IOThI, aMMUaKa, a Takke C(hOpMHUPOBAHHOCTh
npe/icTaB/ieHuii 00 OOIIMX HayuHBIX MPUHLIMIAX W SKOJIOTHUYECKUX MpoOIeMaX XUMUUYECKOTO
TIPOM3BO/ICTBA;

c(hOpMHPOBAaHHOCTb YMEHHIM TIPOBOAUTH BbIYUC/IEHUSI C UCIOIb30BaHUEM TOHSTHUS
«MaccoBasi ZIofisi BellleCTBa B pacTBope», OOBEMHBIX OTHOIIEHWM Ta30B TIPU XUMHAUYECKUX
peakIusix, MacChl BelllecTBa WM 00BEMA ra3oB M0 W3BECTHOMY KOJIMUECTBY BeIlleCTBa, Macce
u 00bEMY OHOTO W3 YYAaCTBYIOIIMX B PeaklMH BeIeCTB, TEIIOBOro 3¢deKTa peaklyuyd Ha
OCHOBe 3aKOHOB COXPaHEHHsI MacCChl BellleCTB, MTpeBpalljeHus1 U COXpaHeHUs SHePTyu;

c(hOpMHPOBAHHOCTL YMEHWM COO/IO/IaTh MpaBW/a T0/Ib30BaHHs XUMUUECKOW MOCyI0N U
nabopaTopHbIM 000pyZOBaHUEM, a TaK)Ke MpaBUsia 0OpallleHusi C BellleCTBaMU B COOTBETCTBUU C
WHCTPYKLUSMH TI0 BBITIOJTHEHUIO Ta00paTOPHBIX XUMHUYECKHX OTIBITOB;

c(hOpMHUPOBAaHHOCTh YMEHUI TMJIaHUPOBAaTh M BBIMOJHATE XUMUUECKUN 3KCIIePUMEHT
(pasnokeHue TepOKCHMJA BOJAOPOAA B TIPUCYTCTBMM KaTajau3aTopa, OIpefiesieHde CpeJibl
pPacTBOPOB Bel[eCTB C TOMOII[bI0 YHUBEpPCAJbHOTO WHAWKATOPA, BAUSHUE pa3/TMUHbIX (haKTOPOB
Ha CKOPOCTh XWMHUECKOW peaklid, peakMi WOHHOr0 oOMeHa, KaueCTBEHHBbIE peakI[Uu Ha
cynbdar-, KapboHaT- U XJIOPHU/-aHUOHBI, HA KAaTHUOH aMMOHMS, PellleHHe 3KCIIepUMEeHTaTbHBIX
3agau 1o TtemMaM «MeTamel» U «Hemera/uibl») B COOTBETCTBUM C TpaBUaMM TeXHUKHU
6e3omacHoCTH TIpu 0OpalljeH!H C BelljeCTBaMH U JlabopaTopHBIM 000py/I0BaHKEM, TPe/ICTaB/ISATh
pe3ysbTaTbl XMMUUECKOr0 SKCreprMeHTa B ¢opMe 3anucu ypaBHEHWM COOTBETCTBYIOIIUX
peakiuii ¥ (hOpMy/IUpPOBaTh BLIBOZBI HA OCHOBE 3THX Pe3y/bTaToB;



c(OpMUPOBAHHOCTb YMEHWN KPUTHMYECKH aHaIu3MpoBaTh XMMUYeCKy0 HH(opMalyio,
MoJlyyaeMyr0 M3 pa3HbIX HCTOYHHMKOB (CpefCcTBa MacCOBOW KOMMYHMKalM, VIHTepHeT u
JAPYTHX);

cOpMUPOBAaHHOCTh YMeHWH CoO/0AaTh TIpaBWia 3KOJOTUYeCKH LiesiecooOpa3sHoro
noBefieHUsi B OBbITY U TPYZOBOW [esiTe/IbHOCTH B Le/IIX COXPAHEHWsI CBOEro 3/0pOBbsl U
OKpY’Karollleld PUPOJHOM Cpefibl, 0CO3HaBaTh OMACHOCTb BO3/€HCTBUSI Ha >KUBbIE OPraHU3MbI
oTipe/ie/IEHHBIX BeLeCTB, TIOHMMasi CMBIC/T TIoKa3aTesisi [1/1K, MosicHATh Ha mprUMepax CroCoObI
yMeHblIeHYs U TIPe0TBpallieH s X BPeJHOr0 BO3/IeliCTBYsI HAa OPraHU3M UerloBeKa;

A7 00y4arolMXcsi C OrpaHUYeHHBIMU BO3MOKHOCTSIMU 3[J0POBbSI: yMeHHe TPUMEHSTh
3HaHWs 00 OCHOBHBIX [JOCTYITHBIX MeTO/aX MMO3HAHUS BeIeCTB U XUMUUECKUX SIBJIEHUH;

IJIsT ClenbIX W CrnaboBUAALIMX 00ydJaroIUXCs: yMeHHe HCII0/Ib30BaTh penbedHo-
TOUEUHYI CUCTeMy 0003HaueHuii JI. Bpaiins ajis 3anmucu XuMU4ecKux (popMmyi.



TEMATUYECKOE ITJTAHNPOBAHUE

10 KITACC
KomuectBO yacoB JINeKTPOHHbIE
HaumeHoBaHue pa3zienoB ¥ TeM (updpoBhIe)
Ne /1t Kourtpombuele = IIpakTHueckue
NpOrpamMMBel Bcero obpa3soBaTe/bHbIe
paboTeI paboThl pecypcst
Paspen 1. TeopeTUueckrie OCHOBBI OpraHU4YeCKOW XUMHU
[TpeameT oprannueckoit xumuu. Teopust
1.1 CTPOeHHUs OPraHUueCcKuX coefiIMHeHuN A. 3
M. bytneposa
Wtoro no paspeny 3
Paspgen 2. Yrnesopopoapl
2.1 [IpenenbHble yrieBoAOpOAbl — alKaHbI 2
59 HenpenenbHbie yriieBOA0pOAbL: alKeHbl, 6 1
asKaJueHbl, aTKUHbI
2.3 ApoMaTuueckue yrieBoZ0pO/bl 2
24 [TpypoiHbIe UCTOUHKKHU YTJIEBO/IOPOJOB U 3 1
UX repepaboTka
WNtoro no paspeny 13
Paspen 3. Kucnopogcogepskaipe opraHuueckye CoeIvHeHus
3.1 Cnuprsl. ®eHon 3
39 Anbpaeruzibl. KapboHOBbBIE KUCTOTHI. 7 1
CrnoskHble 3¢upbl
3.3 YraeBoapbl 3 2
Ntoro no pazgeny 13




Pa3pen 4. AsoTcozepkaliyie opraHuJecKye CoeJuHeHs1

4.1 AmurHBbI. AMUHOKUC/TOTEI. besku 3
Nroro no paspeny 3
Paspen 5. BICOKOMOJIeKy/ISIpHEIe COeAMHEHUs

5.1 [Tnactmaccel. Kayuyku. BosiokHa 2
Wtoro no pazgeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




11 KJIACC

KomuectBo yacoB J/eKTPOHHbIe
H(poBbIE
Ne r/m HavMeHoBaHMe pa3/ie/ioB ¥ TeM IIPOrpaMMEI Koutpombaele  IIpakTHueckue (tprpp )
Bcero obpa3oBaTe/bHEIE
paboTel paboTsl
pecypcel
Paspen 1. TeopeTrueckyie OCHOBBI XMMUU
Ctpoenue aToMoB. [lepuonueckuii 3aKOH
1.1 u [leproanueckas cucteMa XUMHUYeCKUX 3
snemeHnToB /. 1. MenpeneeBa
12 Crpoenue BemiecTBa. MHoroobpasue 4
' BeLLeCTB
1.3 XuMHUYeCcKue peakum 6 1 1
Wtoro no paspeny 13
Pa3pen 2. HeopraHnueckas: XuMust
2.1 Merasibl 1
2.2 Hemetanbi 1 1
53 CBs13b HEOPraHUYECKUX U OPraHUueCKUX 5
’ BeILIeCTB
Nroro no pazpeny 17
Pa3znen 3. Xumus U XK1U3Hb
3.1 ‘ XUWMUS Y )KU3Hb 4
Wroro no paspeny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







I[TOYPOUHOE ITVTAHUPOBAHHUE

10 KITACC
KomuectBo yacoB J/eKTPOHHbIe
No Hara 1ppoBLIe
/1 Tema ypoxa Bcero Konrpomwrste  Ilpakrirdeciue u3yuyeHuss  oOpa3soBaTe/bHEIE
paboTel paboTel pecypes
1 [IpenMeT opraHluecKou XuMum, eé 1
BO3HUKHOBEHUe, Pa3BUTHUE U 3HaUeHUe
) Teopusi CTpoeHUs1 OpraHu4YeCcKuX CoeJHeHUN 1
A. M. bytniepoBa, eé OCHOBHbIE T0JIO}KEHUS
[IpencraBneHue o KnacCUpUKaLUU
3 opraHuueckux BeljectB. HomeHkaTypa 1
(cucremaTnyeckas) ¥ TpUBHA/IbHbIE Ha3BaHUS
OpraHUYeCcKHX BelllecTB
4 AJIKaHBbI: COCTaB U CTPOEHHUe, 1
TOMOJIOTHUYECKUU P,
c MertaH ¥ 3TaH — NPOCTeUIIre 1
rpe/iCTaBUTe/ N a/IKAaHOB
6 AJTKeHbI: COCTaB U CTPOeHHe, CBOMCTBA 1
. OTHWJ/IEH U NIPOIUJIEH — MPOCTerIIre 1
Npe/iCTaBUTe/N aJIKEHOB
8 [Mpaktuueckas pabora Ne 1. «I[TosmyueHue 1 1
3TUJIeHa U U3yueHHe ero CBOKMCTB»
Ankagvensl. byraguen-1,3 u
9 MeTunoyTaguen-1,3. [onyueHue 1
CUHTETUUYECKOr0 KayuyKa U pe3rHbI
10 AJIKAHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHHUs, 1




TOMOJIOTUUeCKUM psifi. AljeTU/IeH —
TPOCTeUIINI TpeiCTaBUTe b aTKWHOB

BrIuricnenus no YPaBHEHHIO XUMHUECKOH

11
peakLyu

12 ApeHnbl: 6eH30/1 ¥ TO/Ty0J1. TOKCUYHOCTh
apeHoB

13 I'eHeTHuecKas CBS3b YIJI€BOJOPO/OB,
MPUHA/I/IEXKAIUX K pa3/IMUHbIM K1accam
[IpupojHble UCTOUHUKU YT/IEBOJOPO/IOB:

14 TIPUPO/IHLIN ra3 v MOMyTHbIe He(TsHbIe Ta3bl,
HedTh U TIPOIYKTHI e€ TiepepaboTKu
[TpupoaHble UCTOYHUKU YTJIEBOAOPO/OB:

15 TIPUPO/IHBIN ra3 v MOIMyTHbIe He(TsIHbIEe Ta3bl,
HedTh U TIPOIYKTHI e€ TiepepadoTKU

16 KonTtposnpHast paboTa 1o pasgeny
«YTJ1IeBO0OPOJAbI»

17 [IpenenbHbIe OJHOATOMHbBIE CIIUPTHI:
MeTaHOJI ¥ 3TaHo/1. BoopoiHas cBsi3b

13 MHoOroaToMHble CIIUPTHI: STUIEHTIMKOJIb U
TJIMLePUH

19 deHO/: CTPOEeHKEe MOJIEKY/IbI, PU3NUYecKue U
XUMUUeCKHe CBOMCTBa, TPUMeHeH1e

20 Anbsierufipl: hopMasbAerus 1 aleTanberus.
A1jeToH

71 O/IHOOCHOBHBIE TIpe/ie/TbHbIe KapOOHOBBIE
KUCJIOTBI: MypaBbMHas U YKCyCHast

97 I[TpakTueckasi pabora Ne 2. «CBoiicTBa

pacTBOpa YKCYCHOM KHUCJIOThI»




23

CTeapI/IHOBaﬂ H OJIeMHOBAaA KHUCJ/IOThI, KaK
npeacTaBUTE/IW BBICIIUX Kap6OHOBbIX KHC/I0T

24

25

26

Mpblia Kak COJTH BBICIIINX KapOOHOBBIX
KHCJIOT, X MOIOLIlee 1elCTBUe

CnoxkHble 3¢UpbI KaK MPOX3BOHbIE
KapOOHOBBIX KUC/IOT. ['UAPOIU3 CIIOKHBIX
3¢1poB

JKupbl: ruziponus, puMeHeHue,
Ouronoruueckast poJib >KUpPOB

27

YrneBopl: cocTaB, KjlaccuhUKaLys.
Bakneliive nipe/icTaBUTeN: TJIFOKO3a,
¢bpykTO3a, caxaposa

28

29

30

Kpaxman u 1enntono3a Kak npyupojHbie
TO/IMMEPbI

KoHTposibHast paboTa 1o paszeny
«Kucnopozcoep)kaliyie opraHnyecKye
coeiMHeHuUs»/ Bcepoccuiickasi MpoBepouHast
paboTta

OO6111ast xapaKTepUCTHKA a30TCO/IePIKAIIX
OpraHuyYecKux coegvHeHu / Bcepoccuiickas
rpoBepouHasi pabora

31

32

33

AMMHBI: MeTHU/IAMUH U aHU/IVMH

AMUHOKHUCIOTHI KaK aM(oTepHbIe
OopraHuyeckKre CoeJMHeHs, UX
O6uonoruueckoe 3HaueHue. [lentuabl. benku
Kak TIPUPOJHbIE BLICOKOMOJIEKYJIIPHBIE
COeJUHeHUs

OCHOBHBI€ TIOHSATUSI XUMHUU




BBICOKOMOJIEKY/ISIPHBIX COe/JMHeHUM

OcHoBHBIE MeTO/bl CUHTe3a
34 BBICOKOMOJIEKY/ISIPDHBIX COeIMHEHNH.
[TnacTMaccel, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34




11 KJIACC

No

n/mn

Tema ypoka

XUMUUeCKU 3/ieMeHT. ATOM. DeKTPOHHast
KOH(Uryparusi aToMOB

KomuecTBO UacoB

KonTpossHBIe

Bcero
paboTel

ITpakTueckue
paboTel

[Hara
H3y4eHus

DJIeKTPOHHbIe

1ppoBLIe
obpa3oBaTe/bHEIE

PecypchI

[Tepuoanueckuii 3akoH U [lepuoanueckas
cuCTeMa XMMUYeCcKHUX sy1eMeHToB [I. 1.
MeHpeneeBa, UX CBSI3b C COBPEMEHHOU
Teopueu CTpOeHHsI aTOMOB

3aKOHOMEpHOCTH U3MeHeHUsI CBOMCTB
XUMHUYECKUX 3JIeMEHTOB U UX COeIMHeHUM 10
rpyIinaM U rnepuojam. 3HaueHue
TepruoANUeCKOro 3aKOHa U CUCTeMbI
XUMUYeCcKux 31eMeHToB .M. MeHjeneeBa B
Pa3BUTUM HAYKU

CTpoeHMe BeljeCcTBa. XUMHUECKas CBSI3b, €€
BU/IbI; MeXaHW3MbI 00pa30BaHMsI KOBAaJIEHTHOU
cBsi3u. BoopoHast cBsi3b

BasieHTHOCTB. D/1eKTPOOTPULIATETBHOCTb.
Crenenb okucnenus. Bemjectsa
MOJIEKY/IIPHOT'O U HEMOJIEKY/ISIDHOTO CTPOEHHUS
[TonaTue o gucnepcHbIX cucTteMax. VICTUHHBIE
Y KOJUIOMJHbIe pacTBOpbl. MaccoBas 1015
BellleCTBa B pacTBOpe

Knaccudukaiiyis 1 HOMeHK/IaTypa
HeOpraHWueCcKux coefiluHeHuM. ['eHeTHUecKas




CBsI3b HEOPraHWYeCKHX BeIeCTB, PA3/IMYHBIX
KJ/1aCCOB

Krnaccudukaiiys XuMUUeCKUx peakiiii B
HeOpraHU4eCcKO! U OpraHn4yeckor XUMHH.
3aKOH COXpaHeHHsI MacCChl BeleCTB; 3aKOH
COXpaHeHWs Y IIpeBpallleHNs] SHepruu npy
XUMHUUECKUX PeakLUsIX

10

11

CkopocTb peakiyid. O6paTUMbIe peaKI|H.
XUMHYeCKOe paBHOBeCHe

[TpakTrueckast pabora Ne 1. «BiusiHHIE
pa3/IMyHbIX ()aKTOPOB Ha CKOPOCTh
XUMHYECKOW peakLu»

DJIeKTpoJIUTHYecKas auccoumauus. [Tonsitrie o
BO/IOpPOZIHOM TM0Ka3arese (pH) pacTtBopa.
Peakiuu HOHHOTO 0OMeHa. ['nponu3
OpraHWYeCcKUX U HeOpraHM4eCcKrx BelecTB

12

OKUC/IUTE/TbHO-BOCCTAHOBUTEJIbHBIE PEaKLIUU.
[ToHsATHE 00 3/1€KTPO/M3€e PACIIIIABOB
pacTBOPOB CO/en

13

14

15

KoHntposibHast paboTa 1o paszgeny
«TeopeTrueckre OCHOBbI XUMUM»

MeTtasbl, ux noJsioxkeHve B Ilepuoauueckou
cucTeMe XMMUYeCcKux s1eMeHToB [I. U.
MeH/jesieeBa U 0COOEHHOCTH CTPOEHUST
aToMoB. O011re ¢pu3nyecKre CBOMCTBA
MeTaJ/lyIOB

CriiaBbl MeTaIIOB. DJIEKTPOXUMUYECKUU S,
HarpspKeHWH MeTaslioB




16

XUMHUeCcKre CBOMCTBA BayKHEHIIINX MeTaslJIoB
(HaTpui, Ka/ui, KaJbLuid, MarHu,
aFOMUHUN) U UX COeJUHeHUN

17

18

19

XUMHUeCKre CBOMCTBA XpOMa, MeZIN U UX
coeIMHeHUH

XuMHUecKre CBOMCTBA IJUHKA, »Kejie3a U UX
coeITMHEeHUI

[TpakTrueckast pabota Ne 2. "Perienue
9KCIIePUMEHTA/TbHBIX 3aZiau 110 TeMe
«MeTamibi»"

20

Hemetanbl, Mx nonoxeHve B Ileproanueckoi
cUCTeMe XUMHUeCKUX 3y1eMeHToB [I. 1.
MeH/jesieeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

21

22

23

du3nueckue CBOMCTBa HEMEeTAaJI/IOB.
Annotpornusi HeMeTaJlIIoB (Ha puMepe
KHMC/I0po/ia, cepbl, hocdopa u yriepoja)
XuMuryeckre CBOMCTBA rajJoreHoB, Cepbl U UX
CcoeIJMHEeHU M

XuMuyeckue CBOMCTBA a30Ta, (hocdopa U Ux
CcoeJMHEeHU M

24

25

26

XYMUUeCKre CBOMCTBA yriepoja, KpeMHUs 1
WX COeJJMHeHUN

[MpuMeHeHVe BayKHEMIIINX HEMeTasVIOB U UX
CcoeJIMHeHU M

O06o0611ieHre ¥ crUCcTeMaTH3al[|sl 3HaHUH 110
Teme «HemeTa/ibl». BLIUKC/IEHNS TI0
YPaBHEHUSIM XUMHUUECKUX PeaKLui 1
TEePMOXUMHUECKHE PACUEThI




[MpakTrueckas pabota Ne 3. «Pemienve

27 3KCIepUMeHTa/IbHbBIX 3a/jau 110 TemMe 1
"HemeTtasibl"»

)8 KonrposnbHast paboTa o remam «MeTanb» U 1
«Hemetasnibi»

79 Heopranunueckue 1 opraHiueckye KUC/IO0ThI. 1
Heoprannueckue 1 opraHdyeckye OCHOBaHUs
AmdoTepHble HeopraHuJeckye 1

30 OpraHvuecKye coefuHeHus. ['eHeTueckas 1
CBSI3b HEOPraHWYeCKUX U OpraHnyecKux
Bell|eCTB
Posb xviMuM B 00ecrieueHny K0JI0THUeCcKoH,

31 SHEepreTHUeCKOM M MUIIeBOW 0€3011acHOCTH, 1
PasBUTHUU MeIULIMHBI
[MpencraBnenust 06 061X HAYYHBIX

32 MPUHLMIIAX ITPOMBILLJIEHHOT'O TT0/TyYeHUs 1
BaKHEMIIINX BellecTB

33 UemoBeK B MHUpe BeILeCTB U MaTepraioB 1

34 XVMUS U 3710pOBbe YesloBeKa 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34







TTPOBEPSEMEIE TPEEOBAHNA K PE3YJIETATAM OCBOEHMA OCHOBHOM
OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJITACC

Kopg,
TpOBEpPSIEMOro
pesy/bTara

1

ITpoBepsieMbIe MPeMETHBIE Pe3y/ILTaThl OCBOEHHSI OCHOBHOM
obpa3oBaTe/bHOI IPOrpaMME! CpejHero obirero obpa3oBaHus

TeopeTnueckrie OCHOBBI OPraHUYeCcKOl XUMUU

1.1

CdopmMUpOBaHHOCTL TIpe/ICTaBeHUM 0 XUMUUECKON COCTaB/IsOIIeid
eCTeCTBeHHOHAayYHOW KapTUHbI MHpPA, pOJM XUMHUM B T0O3HaHUU
SIBIEHU TIPUPOJbl, B (OPMUDOBAHWM MBILUIEHUSI W KYJIbTYDbI
JIMYHOCTH, €€ (QYHKIUOHATLHOM TPAaMOTHOCTH, HeOoOXOAMMOM st
pellieHUsT TIPaKTUYeCKUX 3a7ad W JKOJIOTHYeCKM 000CHOBAHHOTO

OTHOLLIEHHUSI K CBOEMY 3/10POBbIO U TIPUPOJHON Cpefie

1.2

Bnagenue cucreMol XHMMWUeCKMX 3HaHWM, KOTOpas BKJIIOYaeT:
OCHOBOIIO/1araro1ue TIOHATHSA (monekyna, BaJICHTHOCTB,
3/1eKTPOOTPULIATE/IBHOCTb, CTeIeHb OKWUCJ/IeHWs, XUMUYecKas CBSi3b,
MOJb, MOJISIPHasi Macca, MOJISIPHBIA OOBEM, YTr/IepOAHBINA CKeJeT,
(byHKUMOHA/MbHA ~ Tpynmna,  pajvkana,  U30Mepusi,  W30Mephl,
FOMOJIOTUYECKUM  Dsifi, TOMOJIOTH, YIJIeBOAOPO/bI, KHWUCJIOPOA- U
a30Tco/iepyKalye COoefMHeHUs], OWOJIOTHYeCKU aKTHUBHBIE Bel[eCTBa
(yrneBojpl, )XHMpbI, OE/KW), MOHOMEp, MOJUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHbIE COe/IMHEeHUs); TeOpuHh U 3aKOHbI (Teopusi
XUMHYECKOTO CTpOeHUs1 opraHuueckux BewjectB A.M. bytneposa),
3aKOHOMEPHOCTH, CHMBOJIMUECKWN $3bIK XHWMHH, (HaKTOJIOruuecKue
CBeJleHUsI O CBOMCTBax, COCTaBe, TMONyueHUM U 0e30macHOM
WCIOMb30BaHUU  Ba)KHEWILIMX HEOPraHWUeCKMX U  OpraHuYyecKux

BelecTB B 6I:ITy nu HpaKTI/II—IeCKOI\/,I AedATe/IbHOCTH Ye/IOBeKa

1.3

1.4

C(bOPMI/IPOBaHHOCTB YMeHI/Iﬁ BBIABJ/IATE  XdDPdAKTE€pHbIE  TIDU3HAKKU
HOHHTHﬁ, YCTaHaBJ/IMBATb Hnx B3dMOCBS3b, HCII0/1b30BATh
COOTBETCTBYIOIIME TIOHATHUA TIIpHU OIIMCAHKWH COCTaBd, CTPOEHUA U

ripeBpallieH’i OpraHuyecKrx CcoeJMHeHUN

c(OpMHPOBAHHOCTh YMEHUI MCMO/b30BaTh XUMHUYECKYI0 CHMBOJIMKY
JUIsl  COCTaB/IeHUS] MOJIEKY/ISPHBIX W CTPYKTYPHBIX (pa3BépHYTOM,
COKpallléHHOM) ¢opMy/l OpraHMYecKuX BeleCTB U ypaBHeHUM
XMMHUUECKUX peakliii, U3roTaB/lInBaTh MOJeIN MOJIEKYJI OPraHUYeCcKux
BellleCTB J/Is1 WTIOCTPalUM UX XMMUYeCKOro M MPOCTPaHCTBEHHOI'O

CTpO€EHUA




1.5

ChopMUpOBaHHOCTL ~ yMEHWUM  yCTaHaBAMBaTh  MPUHAJJIE)KHOCTD
M3Y4YeHHbIX OpPraHWYeCKUX BeIecTB MO MX COCTaBy U CTPOEHUIO K
onpe/ileNéHHOMY Knaccy (rpyrre) coeguHeHUW (YIJ/iIeBOJIOPOJbI,
KUCTIOPOZ, U a30TCOZeprKalliie COeJUHeHHs], BbICOKOMOJIEKY/ISPHbIE
coeuHeHUs), [JaBaTb WM  Ha3BaHUA 10  CUCTeMaTH4eCcKou

HoMmeHkiatype (IUPAC)

1.5

CdopmMUpOBaHHOCTb YMeHUsI OTpejie/IsiTh BUbI XUMUUYECKOW CBSI3U B

OpraHUYeCcKUX COoeIMHeHUsIX (OJWHApHbIE U KpaTHbIE)

1.6

2.1

ChopMUpPOBaHHOCTL ~ yMEeHUs] TPUMEHSATh: TIOJIOXKEHUs]  TeopUu
CTpOeHUsI opraHWyeckux BelnecTB A.M. ByrtiepoBa 1jisi 00bsCHEHUS
3aBUCHMOCTHM CBOMCTB BeIeCTB OT MX COCTaBa U CTPOEHUS]; 3aKOH

COXPdHEHHSA MACChI BELLIECTB

YTr/1eBoA0pOIbL. Kucnopogcogepsxaiue 51 asoTcojepykaliue

OpraHnydyeckue CoeJHeH . BbICOKOMO]IEKyJIHpHLIe COeIMHEHUSA

CdopmMHpOBaHHOCTL YMEHWM TPUBOAWTL TPUBHAlbHbIe Ha3BaHUS
OT/leJIbHbIX OpraHUYeCcKuX BelecTB (3TW/eH, MPOIW/eH, aleTUeH,
STU/IEHTJIMKOb, TAULepuH, GdeHon, dopManbaeru]], aieTaabIerus,
MypaBbUHas KHUC/IOTa, YKCyCHasi KHWC/IOTa, OJIeMHOBasi KHWC/IOTa,
CTeapyUHOBasi KHUCJ/IOTQ, TJ/IFOKO3a, (DpPyKTO3a, Kpaxmas, Lie/I/TF0/103a,

[JIALIMH)

2.2

CchopMUpPOBaHHOCTh YMEHHMM XapaKTepW30BaThb COCTaB, CTPOEHUE,
busnyeckue W XWMHUYECKME CBOMCTBA THUIHMUHBIX TPEeAICTaBUTE/eH
Pa3/IMUHbIX K/IaCCOB OpraHMUYeCKUX BelecTB (MeTaH, 3TaH, STHJIEH,
Tponu/ieH, aueTwieH, OyraaueH-1,3, meTtwiOyrtaguen-1,3, 6eH3ou,
METaHOJI, 3TaHOJ/, ITU/EHIJIUKO/b, TIMLIEPUH, (EeHOJI, aljeTa/bAerus,
MypaBbMHasE M YKCYCHasl KHCJIOTBI, TJIFOKO3a, KpaxMaJl, I[eJI/IF0/I03a,

aMHHOYKCYCHasi KHCJI0Ta)

2.3

C(i)OpMI/IPOBaHHOCTB YMeHHsA W/JIIOCTPUPOBAThL Te€HETUUECKYH0 CBA3b
MeXxay TUITMYHBIMHA npeacTaBUTE/IAMU pa3/IMuYHbIX KJ/IaCCOB
OpraHn4YeCKux BeleCTB YPdBHEHHUAMHK COOTBETCTBYHOIIUX XMMHWUYECKUX

peakL1ii C UCI0/Ib30BAHUEM CTPYKTYPHBIX (hOpMYyI

24

CdopMHUpOBaHHOCTh yMeHUs1 XapaKTepu30BaTh HMCTOYHUKHU
YT7IeBO/IOPOHOTO ChIpbsi (He(Th, IPUPOIHBIN Ta3, Yrojb), CIOCOObI UX

riepepabOTKU M MTPAKTUUeCKOe MpUMeHeHHe MTPO/IyKTOB 1epepaboTKu

Xumud U ku3Hb. PacuéTol

3.1

CdhopMUpPOBaHHOCTh YMEHUI B/IafIeTb CUCTEMOU 3HaHUM 00 OCHOBHBIX

MeTOJaX Hay4YHOTI'O IMO3HAaHMs, UCII0/Ib3YeMbBIX B XWMHUM TIpHU U3YyUeHHUU




3.2

BEIIeCTB WM XUMHWUECKUX sIBJieHWH (HaOsrofieHHe, W3MepeHue,
5KCIIepUMEHT, MOZIe/TUPOBaHue), WCII0/b30BaTh CHUCTeMHbIe
XUMUUECKWe 3HaHUsl [JJ/s1 TIPUHSTUS pelleHWd B  KOHKDPETHBIX

JKWU3HEHHBIX CUTYallUAX, CBA3dHHBIX C BeIleCTBaMH W UX ITPUMEHEHHEM

CchopMHUPOBaHHOCTb yMeHMH COOJIIOAATh TIpaBWIa  TI0JIb30BaHUS
XUMHUECKON TIoCyZoli U JlabopaTopHbIM 000pyZ0BaHHEM, a TaKXKe
npaBU/Ia OOpaIllleHus C BeleCTBaMUd B COOTBETCTBUM C WHCTPYKLIUSMHU

I10 BBITIOJIHEHHIO J'IaGOpaTOprIX XUMHWUYECKHUX OIIbITOB

3.3

CdopmMUpOBaHHOCTb YMEHUM MJIaHUPOBATh U BBITIO/IHATE XUMUUECKUM
9KCIepUMeHT (TIpeBpalljeHus] OpraHnyeCcKUX BellecTB NPy HarpeBaHUH,
roJiyueHre 3TU/ieHa U U3yueHue ero CBOMCTB, KaueCTBeHHbIe PeaKLUuU
OpraHUYeCcKHUX BeIeCTB, /eHaTypaiusi OelKOB TIpU HarpeBaHUH,
I[BETHbIE peaklud Oe/lIKOB) B COOTBETCTBUU C TPABW/IAMHM TEXHUKH
Oe3oracHoCcTd TIpU OOpall[eHWH C BellecTBaMM U J1abOpaTOPHBIM
obopyaoBaHueMm; TIpe/|CTaB/ISATh pe3y/bTaThbl XUMUYECKOro
JKCriepyuMeHTa B ¢dopMe 3aMyCyd  ypaBHEHWM COOTBETCTBYIOIIUX

peaKLII/Iﬁ 4 d)OpMYJII/IPOBaTB BBIBO/JIbI HA OCHOBE 3TUX pe€3yJ/IbTdTOB

3.4

3.5

CdopmMUpOBaHHOCTb YMEHU TIPOBO/IUTEL BLIUKCIEHUS TI0 XUMUUeCKUM
ypaBHeHUsIM (Macchl, 00bEMa, KO/MYeCTBa MCXOAHOTO BellecTBa WUJIU
MPOZIYKTa PeakKlUy 10 W3BEeCTHBIM Macce, 00bEMY, KOJTMUECTBY O/IHOTO
13 UCXO/JHBIX BeIlleCTB WU MPOJyKTOB PeakKiim)

CdopmMHpOBaHHOCTb YMEHUM KPUTHUYECKU aHa/TM3UPOBaTh XUMUUECKYIO
MH(OpMALIMI0, T0AyyaeMyl0 W3 Ppa3HbIX HWCTOYHUKOB (CpefCTBa

MaccoBoW MH(popMaLyy, ceTb VIHTEpHET U ipyrue)

3.6

CdopMHpPOBaHHOCTb yMeHHI COOJ0aTh TIpaBW/Ia JKOJIOTMYeCKH
1je/1eco00pa3HOro ToBefieHUs] B OBITY U TPY/JOBOM /IeATeTbHOCTA B
Lle/IIX COXpPaHeHUsI CBOero 3J0pPOBbS M OKpPYXKAroLeHd TIPUPOJHOU
CpeZibl, OCO3HaBaThb OMACHOCTb BO3/|eMCTBHSI HA JKWBble OpPraHU3MBI
orpezie/IEHHBIX OPraHUUeCKHX BeLecTB, [MOHMMAasl CMbIC/I MOKa3aTesisi
I[MAK (mpesenbHO [OMYCTUMOM  KOHL|EHTpalL[MM), TMOSCHATH Ha
TprMepax CrocoObl yMeHbIIeHUs] W TIpeJJOTBPAIleHHUs] WX BPeJHOr0

BOS,[[EﬁCTBPIH Ha OpraHu3M 4e/I0BeKa

11 KJITACC

Kog,
TIPOBEPSIEMOTO

TTpoBepsieMbIe MPeAMETHBIE Pe3y/IbTaThl OCBOEHHSI OCHOBHOM
obpa3oBaTe/bHO# IPOrpaMMBI CpeaHero o6miero odpa3oBaHus




pe3y/bTara

1

1.1

TEOPETI/I‘-IGCKHE OCHOBBI XUMHH

BnageHve cucremMoli XMMWUYECKHWX 3HAHWM, KOTOpas BK/IIOUaeT:
OCHOBOIIOJIArarolife  TMOHATUSL  (XMMWUECKMM  3/IeMeHT,  aToM,
3/IeKTPOHHast 000/10UKa aTtoma, S-, p-, d-371eKTPOHHBIE OPOUTAN aTOMOB,
WOH, MOJIeKy/a, BaJleHTHOCTb, 3JIEKTPOOTPULIATE/IbHOCTh, CTeleHb
OKHCJIeHUsl, XMMUYecKasi CBsi3b, MOJIb, MOJISIDHAas Macca, MOJISIPHbIN
00bEM, KpHUCTa//TMYecKasi PpeIIeTKa, TUMbl XUMHUECKUX peakLyi
(OKMCUTeNTbHO-BOCCTAHOBUTE/IbHBIE,  9K30- W SHJOTepMHUYecKue,
peaki[u WOHHOTO OOMeHa), PacTBOp, 3JIEKTPOJIMUTBI, HEJIEKTPOJIUTHI,
3/1eKTPO/IUTUYeCKasi  JUCCOLMALIMSL, OKHUC/IUTe/b, BOCCTAaHOBUTEJIb,
CKOpPOCTb XMMHYECKOM peakluM, XMMHUYeCKOe paBHOBECHE); TeOpUUd U
3aKOHBI (Teopusi 3JeKTPOJIMTHUECKOW Auccouraluy, I[lepuofmnueckuit
3akoH [I.I. MeHpeneeBa, 3aKOH COXpaHEHMUs] MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKU S3bIK XUMUM, (DaKTOJIOTMUeCKre CBeZieHHsl O CBOMCTBAX,
cocTaBe, TIOMyuYeHMA U 0€30MacHOM WCIIO/Ib30BaHUM  BayKHEMIIINX
HEOPraHWYeCKUX BeIeCTB B OBbITY M TIPaKTHUECKOH JeATe/lbHOCTU

yeJioBeKa

1.2

CCl)OpMI/IpOBaHHOCTB YMeHI/Iﬁ BBIABJIATE XdPAKTE€PHbI€ TIPU3HAKHW U
B3aMMOCBSA3b HM3YUYE€HHBIX HOHﬂTHﬁ, NPpUMEHATbL COOTBETCTBYHOIIHE
IOHATHUA IIPU OIIMCAaHHWKU CTPOEHUA 1 CBOICTB HeopraHnyeCKrX BelecTB
n Hux HPEBPHMEHHﬁ; BBISIB/ISTH B3aMMOCBSI3b XMMUUYECKHX 3HAHUN C
MMOHATUAMU W [PEeACTaBJI€HUAMKU  ODYIUX  €CTeCTBEHHOHAYYHBIX

rpeiIMeTOB

1.3

1.4

1.5

BrageHve OCHOBHBIMU MeTOJaMd HAay4yHOrO TI03HAaHWs BeIeCTB U
XUMAYEeCKUX sIBJieHUH (HaO/sofieHWe, wW3MepeHHWe, SKCTIIepUMEHT,

MO/leJTUPOBaHue)

CchopMUpOBaHHOCTh yMEHUM OmpefiensaTh BaJeHTHOCTb M CTeleHb
OKMCJIEHHSI XUMHMUECKHUX 3JIEeMEHTOB B COeJUHEHUSX pPas3IUuHOro
cocTaBa, BHJ  XUMHUECKOM  CBfI3U  (KOBajieHTHas,  WOHHaf,
MeTa/UIn4yecKasi, BOZOPOJHasl) B COeJUHEHUSX, TUI KPUCTa/lINUecKon
pelIéTKM KOHKPeTHOIO BelllecTBa (aTOMHasi, MOJIEKyJ/sipHasi, WOHHas,

MeTasIinyeckast)

CchopMHpOBaHHOCTb YMEHWM OIpefeNiiTh XapakTep Cpefbl B BOJHBIX

pacTBOpax HeOpraHUYeCKUX COoeIMHeHUM

1.6

CchopMUpOBaHHOCTh YMeHUS K/IaCCU(PULIMPOBaTh XUMHUUYeCKUe peaki[iuu
M0 pa3/MuUHbIM TpPU3HAKaM (YMCIY U COCTaBY pearvpyroliux BelecTs,

TeTIOBOMY 3(QeKTy peakijui, H3MEHEHUIO CTereHel OKUCIeHUs




3/1IeMeHTOB, 00pPaTUMOCTH PeaKL[UH, YUaCTHIO KaTajanu3aTopa)

1.7

ChopMUpPOBAaHHOCTL ~ YMEHUM  COCTaB/SATL  ypaBHEHUs]  peakIui
pa3/IMUHBIX THUIIOB, TIOJHbIE U COKpAllléHHble YypaBHEHUSI peakiuil
MOHHOTO 00MeHa, YUMThIBasi YCJIOBUSI, TIPU KOTOPBIX 3TH PeaKLUd HIYyT

Jl0 KOHIJa

1.8

CdopmMHpOBaHHOCTb YMEHHI TMPOBOJUTH peakLuu, TMOJATBep)KJaroLue
KQueCcTBEHHbIM  COCTaB  pAa3/IMUHBbIX HEOPraHWYecKuX  BeLeCTB,
pacro3HaBaTh ONBITHBIM TYTEM WOHBI, MPUCYTCTBYIOLIME B BOJHBIX

pacTBOpax HEOPraHUUECKUX BeITeCTB

1.9

CCl)OpMI/IpOBaHHOCTL YMEHI/Iﬁ PAaCKpbIBAThL CYHIHOCTb OKHC/IHUTE/IBHO-
BOCCTAdHOBUMTE/IBHBIX peaKuHﬁ rmocpeCcTBOM COCTaBJ/IeHHd

3/IEKTPOHHOT0 OasaHca 3TUX peakLuit

1.10

1.11

2.1

2.2

2.3
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CchopMUPOBaHHOCTh yMEHUH OOBSACHATH 3aBUCHMMOCTb  CKOPOCTH

XUMHUYECKON peakiiy OT pa3/IMuHbIX (PaKTOPOB

CchopMUPOBaHHOCTh ~ yMeHUM  OOBSICHATH  XapakTep  CMeIleHHs
XVUMAYEeCKOTO PAaBHOBECHsSI B 3aBUCMMOCTU OT BHEIIIHEro BO3/eMCTBUS

(npunuun Jle Llatenbe)
OO0111ast ¥ HeOpraHWUecKasi XUMUST

CdopmMHpOBaHHOCTL yMEHHMI pacKpbiBaTh cMbICa [lepuoguueckoro
3aKOHa O.. MenzeneeBa v JIeMOHCTPUPOBATh ero
CUCTeMAaTU3UPYIOL[YI0,  OOBSICHUTENBHYIO W TIPOTHOCTHYECKYHO
byHKIIIM

CdopmMHpOBaHHOCTb YMEHUM XapaKTepu30BaTh 3/IEKTPOHHOE CTPOeHUe
aTOMOB XMMHUECKUX 37eMeHTOB 1-4 miepuozoB Ilepuoanueckon
CUCTeMBbl XUMHYeCKux 3yieMeHTOB [I.V. MeHzeneeBa, UCIOJb3ys
TOHSATUSA ~ «S-, p-, @-DJIeKTPOHHBIE OpOUTaMN», «3HEpreTHUecKue
YPOBHU»,  OOBSACHSATH  3aKOHOMEDHOCTH  W3MEHEHWs  CBOWCTB
XUMHUYECKHUX 3/IEMEHTOB U WX COeJUHEHWM M0 MepuoaM W Tpyrnram

[Tepuoueckoi cucTeMbl XUMUYeCKUX 3/ieMeHTOB [1.M1. MeHiesieeBa

CchopMrpoBaHHOCTh yMeHUH xapaKTepu3oBaTh (OMHUChIBaTh) oOIIMe
XMMHUUeCKHe CBOMCTBAa HeOpPraHMYeCKUX BeleCTB pa3/IMUHBbIX K/1acCOB,
MOJTBEPXK/aTh  CYLeCTBOBaHMe  TIeHeTUYeCKOH  CBSI3U  MeXAy
HeopraHu4ecKrMu BellleCTBaMU C TIOMOLL{bIO ypaBHeHUM
COOTBETCTBYIOLLIMX XUMHUYECKUX peaKkLui

CchopMUpOBaHHOCTb ~ YMEHMM  YCTaHaB/IMBaTb  IPHHA//IEKHOCTh
HeopraHMYecKUX BelecTB M0 MX COCTaBy K OIpee/éHHOMY K/accy

(rpynme) coemvHeHUM (TMPOCThbIe BelljeCTBA — MeTa/l/ibl U HeMeTaJslbl,




OKCH/Ibl, OCHOBaHUs1, KUC/IOThI, aM(OoTepHble THAPOKCHU/IbI, COH)

2.5

2.6

2.7

CdopMHpPOBaHHOCTb yMEHHM MCIO0/b30BaTh XMMUYECKYI0 CUMBOJIMKY
JIJIs1 cocTaByieHUst (POPMYJI BellleCTB U ypaBHEeHUN XUMUUECKUX peaKlv,
cuctematrueckyro HoMeHk1aTypy (IUPAC) u TpuBHanbHble Ha3BaHUS
OT/leJIbHbIX HeopraHW4YecKUxX BelllecTB (yrapHbIM ra3, yIJIeKMC/bIN ra3,
aMMMakK, raméHasi U3BecTb, HeralléHasi U3BeCTb, TUTheBasi COZA, MMUPUT
1 Apyrue)

CchopMUpPOBaHHOCTh yYMEHUH XapaKTepu30BaTh (OMUCHIBATh) OOIIHe
XMMHUUeCKHe CBOMCTBAa HEOPraHWYeCKHUX BelleCTB pPa3/IMUHbIX K/1acCOB,
MOATBEPXKJaTb  CYLIeCTBOBAaHWE  TeHeTMYeCKOW  CBSI3U  MEXAy
HeopraHuuecKuMu Bell|eCTBaAMU C MOMOLbIO ypaBHeHul

COOTBETCTBYIOIIUX XUMHUUYECKUX peaKL[I/Iﬁ

CdopmMHpOBaHHOCTb YMEHHWI M/IaHUPOBATh U BBIMOIHATE XUMUYECKUM
JKCTIepUMeHT (pa3/ioykeHue TIepOKCHJa BOZOpoJa B TIPUCYTCTBUU
Karaju3aropa, orpejie/ieHrde Cpe/ibl PacTBOPOB BeIeCTB C TOMOLbIO
YHHUBEPCAbHOTO WH/AWKATOpa, BJ/IMSTHUE pa3/IMuHbIX (aKTOPOB Ha
CKOPOCTb ~XUMHUECKOW peaklid, peak[ud HOHHOTO 0OMeHa,
KauecTBEeHHbIE PEAKIUM Ha CyJb(aT-, KapOOHAT- U XJIOPU/-aHUOHBI, Ha
KaTUOH aMMOHHUSI, pellleHHe SKCTIepUMeHTalbHbIX 33/ad TI0 TeMaM
«Metamiei» U «HemeTasib») B COOTBETCTBUH C TPaBU/IaMU TeXHUKU
Oe30racHOCTA TIpU OOpaIlleHWH C BelecTBaMd U 1ab0paTOpHLIM
obopyioBaHuEM; TIpe/ICTaB/ISTh pe3y/ibTaThl XUMUYECKOTO
JKCreprMeHTa B (hopMe 3amucy ypaBHeHU COOTBETCTBYIOIIUX PeaKivii

1 (hOopMy/IMpPOBATh BBIBO/IbI HA OCHOBE 3TUX pPe3y/bTaToB

2.8

CchopMHUPOBaHHOCTL  yMeHUH CoO/MoJaTh TpaBWia  I0/Ib30BaHMS
XUMAYEeCKOW TIOCyZIo W abopaTOpHBIM 00OpYZOBaHUEM, a TaKXKe
npaBu/ia oOpallleHtsi C BEleCTBAMH B COOTBETCTBUM C WHCTPYKLIUSAMHU

I10 BBIITOJTHEHHWIO na6opaToprlx XUMHNUYECKHX OITbITOB

2.9

CchopMHUPOBaHHOCTh YMEHHUM XapaKTepHU30BaTh XUMHUUECKHE MPOLeCCHI,
JieXKale B OCHOBE TPOMBIIIJIEHHOTO TOJYYeHUs] CepHON KUC/IOTHI,
aMMMaKa, a TaKke C(HOPMHUPOBAHHOCTH TpeJCTaB/eHnd 00 0OImx
HAayUHbIX TPUHLUIAX W HSKOJIOTHUECKUX MpobieMax XUMUYeCKOro

TIPOU3BO/CTBA

XUMUSA U KU3Hb. PacuéThl

3.1

CdopmMHUpOBaHHOCTb TIPeACTAB/I€HUN O XHWMHYECKOW COCTaB/sStOIe
eCTeCTBeHHOHAYYHOM KapTUHbI MHpa, pPOAM XWMUH B TI03HAaHUU

SIBIEHUA TpUPOAbI, B (OPMUPOBAHUM MBIIIEHUS M KY/IbTYpbl




JTMYHOCTH, €€ (QYHKIMOHAIbHOM TIpPaMOTHOCTH, HeoO0XOAUMOU Aist
pellleHUsT TPAaKTHUeCKUX 3a/ad U JKOJIOTUUeCKU OOOCHOBAaHHOTO

OTHOLLIEHUSI K CBOeMY 3/I0POBBIO U TIPUPOHOM Cpejie

3.2

CdopmMHpPOBaHHOCTb YMEHUI KPUTHUYECKH aHaIU3UPOBaTh XUMUYECKYIO
vHpopMalLMIo, TI0Jy4yaeMyl0 M3 pa3HbIX HCTOYHHUKOB (CpefcTBa

MacCOBOM KOMMYHUKaLUM, CeTb VIHTepHeT U Apyrue)

3.3

CdopMHPOBaHHOCTb yMeHHH COOMIOAATh MpaBW/Ia 3KOJOTHUECKH
1]e/1eco00pa3HOro TOBeJieHHs B ObITY W TPYAOBOW [eSTebHOCTH B

Lie/IsIX COXPaHeHUsI CBOET0 3[J0POBbs U OKPY»Karoll|eil MPUPOJHOM CpeJbl

3.4

3.5

Oco3HaBaThb  OMacHOCTb  BO3JEMCTBUSI HA JKHMBble  OPraHU3MbI
Orpejle/IEHHBIX BeleCTB, MTOHMMas CMBICT Toka3zaress [11K, nosicHATh
Ha TIp¥Mepax CriocoObl YMeHbIIIeHUsI U TIPeJOTBPAllleHHsT UX BPeJHOTO

BO3/IeICTBUSI HA OpraHM3M uejloBeKa

CdopMHUpOBaHHOCTh yMeHU TIPOBO/IUTD BBIUMC/IEHUSI C
WCII0/Ib30BaHMEM TIOHSATHSI «MacCoBasi [0/l BelllecTBa B PacTBOpE»,
00BEMHBIX OTHOIIEHWW Ta30B TIPU XUMHWYECKUX PpeakLUsiX, MacChl
BellleCTBa WM 00bEMa ra3oB IO M3BECTHOMY KOJIMUECTBY BeIIeCTBa,
Macce WM 0OBEMY OJHOTO M3 YUaCTBYIOIIMX B peakI[Md BeIlecTB,
TeryIoBoro 3@Qexra peaklMd Ha OCHOBe 3aKOHOB COXPaHEHMsI MacChl

BelleCTB, MpeBpall[eHus] U COXpaHeHUs1 SHepruu




[TPOBEPAEMBIE OJIEMEHTBI COOEPXKAHUA

10 KJIIACC

Kog

1.1

ITpoBepsieMbIii 37IEMEHT CO/iepKaHMs
TeopeTnueckrie 0CHOBbI OPraHUYeCKOW XUMUU
[IpegMeT opraHWuecKOll XWMHHU: eé BO3HUKHOBEHHWE, pa3BUTHe W 3HaueHue B

MMOJIy4eHHMM HOBBIX BellleCTB WM MdTepHaJ/IOB. TEOPI/IH CTpOeHUA OpraHUYeCKHX

coengvHeHui A.M. ByTiepoBa, eé 0CHOBHBbIE MTOJIO’KEHUS

1.2

CTpyKTypHble (OpPMYy/bl OpraHMYeCcKWx BelecTB. ['OMoJiorusi, HU30Mepusl.
XuMuyeckasi CB3b B OpPraHUYECKUX COeJUHEHUSIX — OJUHapHble W KpaTHble

cBsi3u. [IpescTaBieHue o KaacCU(PUKaALMM OPraHUnYeCKUX BelecTB

1.3

HOMEHK]'IaTypa OpraHn4YeCcKux COE'I:LI/IHEHI/II\/‘I (CI/ICTEMBTI/I‘{eCKaH) U TpUBHAJ/IbHbIE

Ha3BaHUS BaXKHEHIIINX HpEﬂCTaBHTEHEﬁ KJ/IaCCOB OPraHMYeCKHX BeIeCTB

2.1

2.2

2.3
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2.5

Yr/1eBof0pObI

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKU psifi. MeTaH U 3TaH — MMPOCTeIIne
Tpe/iCTaBUTe/IM  a/IKaHOB: (U3Myeckue UM XHUMUYeCKue CBOWMCTBa (peakUuu

3aMelleHua 1 FOPEHI/IH), Haxo)XJeHue B IIpUpoJe, rojydyeHrue 1 rIppyMeHeHne

AJIKeHBI: COCTaB W CTpOEHWEe, TOMOJIOTUUeCKUM psifi. OTW/IeH U TIPONWIeH —
MpoCTeiillivie TIpeACTaBUTENM a/KeHOB: (U3UuecKkue M XHWMUUeCKue CBOMCTBa
(peakuuy TUApPUPOBaHUSs, TajJOTeHUPOBaHUSs, TUJpaTaldd, OKUC/IeHUs U

MoJIMMepUu3aLim), To/lyueHre U puMeHeHue

Ankamvensl: Oytaguen-1,3 u MeTwnOyTaaueH-1,3: CTpoeHUe, BayKHEHIIIME
XUMUUeCKUe CBoMcCTBa (peakiusi mosuMepusauu). [lonyyeHrie CUHTETUYECKOTO

KayuyKad U pe3HHbI

ANKUHBI: COCTaB M 0COOEHHOCTH CTPOEHHs], TOMOJIOTUUECKUI psifi. ATleTH/IeH —
MPOCTENIINKA TIpeJCTaBUTe/b aJKWHOB: COCTaB, CTpOeHWe, (u3nyeckue U
XMMHUUYEeCKHe CBOMCTBA (peakLUy TMAPUPOBaHUS, rajJoreHUpoBaHusl, rupaTaru,

rOpeHus1), NoJlyyeHre U MpUMeHeHue

Apenbl. BeH3on: coctaB, cTpoeHMe, (u3nueckMe U XUMHUeCKUe CBOWCTBA
(peakuuy rajioreHMpoOBaHUs U HUTPOBaHUS), TIOJyYeHre U IpuMeHeHue. Tomyost:
cocTaB, CTpoeHHWe, (u3MueckMe U XUMHUeCKHMe CBOWCTBa  (peakLuu
rajJoreHMpOBaHUs U HUTPOBaHUs), TOyueHHe U TpuMeHeHWe. TOKCUYHOCTb
apeHoB. ['eHeTHuecKasi CBSI3b MeXJY YIJIeBOOPO/aMH, TPUHAJJIeXAlUMU K

Pa3/IMUHBIM KjlaCCaM

2.6

[TpypoHble UCTOYHUKM YT/1eBO0PO/0B. IIpUpo/HbIii ra3 u NonyTHbIE HePTsHbIe




3.1

rasel. Hedtb 1 eé mpoucxoxgenue. Criocobsl rnepepaboTky HedTH: MeperoHka,
KDPEeKMHI (TepMUYeCKWH, KaTaJuTUUecKuid), mrpou3. [IpogykTel miepepaboTKu
HeTH, UX TpUMeHeHVe B TIPOMBIIUIEHHOCTH W B ObITy. KameHHBIN yrosb u

TIPOAYKTHI €ro repepadoTKu
Kucnopozcoepikaiiye opraHn4eckKue CoeiMHeHust

[IpenenbHble OAHOATOMHBIE CIIMPTHI. MeTaHO/ U 3TaHOJ: CTpoeHue, pu3nJyecKre
M XuUMHUYecKMe  cBoWcTBa  (peakiuM C  aKTUBHBIMM  MeTaJlJlaMu,
rajioreHoBO/IOpOJlaMy, TOpeHue), TpHUMeHeHWe. BoJopofHble CBS3U MeXIy
MoJIeKy/JlaMUd CIUPTOB. [lelicTBMe MeTaHOJ/Ia M 5TaHOJIa HAa OpraHu3M 4YeJiOBeKa.
MHoroatomMHble CIIUPThL. TUIEHIVIUKO/b U TJIMLIEPUH: CTPOeHUe, pUusnyeckue u
XMMHYeCKWe CBOWCTBa (B3aMMOJEHCTBHE CO IIeJIOYHBIMU  MeTasljlaMH,
KaueCTBeHHasi peaki[dsi Ha MHOr0aTOMHbIe CMUPThI). [eiicTBHUe Ha OpraHu3M

yesioBeKad. HpI/IMEHEHI/Ie rJIMLeprHA U STUJIEHTTIMKOJIA

3.2

deHoM: CTpoeHUWe MOJEeKYy/bl, ¢uU3NUeCKhe W XUMHUUeCKWe CBOMCTBa.

TokcuuHocTh dheHona. [IpuMeHeHue eHosa

3.3

3.4

3.5

3.6

Anbgeruzibl ¥ KeToHbI. @opMasibJeru, aljeTaabJerul: CTpoeHue, pusnueckre u
XUMHYeCcKre CBOMCTBa (peaklMM OKUC/IeHWS W BOCCTaHOBJIEHMS, KaueCTBEeHHbIe

peaKL[I/II/I), IojiyueHre v ripuMeHeHre

O/ZIHOOCHOBHBIE TIpeZie/ibHble KapOOHOBble KHCIOTHl. MypaBbuHasi U YKCyCHasi
KUCJIOTBI: CTPOeHUe, (hr3nuecKre U XMMUUeCKUe CBONCTBA (CBOMCTBA, 00IIMe /s
Kjacca KHUCIOT, peaklusi ITepuuKaldu), T[OAydyeHue U TIpUMeHeHue.
CreapuHOBasi U OJIEMIHOBasi KUC/IOThI Kak TPe/[CTABUTEIM BBICIINX KapOOHOBBIX

KHUC/IOT. Mblla KaK COJTA BBICIIMX KapOOHOBBIX KUC/IOT, UX MOFOIIIee /IefiCTBHe

CnoxxHble 3GUpbl KakK MPOM3BO/IHbIE KaDOOHOBBIX KHUCJIOT. ['MIPO/NM3 CIIOXHBIX
s¢upoB. XKupsel. I'ngpomus >kupoB. [IpuMeHeHue >KUpPOB. buosiornueckasi posib
>KAPOB

YreBojipl: cocTaB, KaacCU(pUKALUs YrieBojoB (MOHO-, AU- U TOIMCaXapujbl).
['roko3a — TIpoCTedIMii MOHOCaxXapw/: OCOOEHHOCTH CTPOEHHSI MOJIEKY/Ibl,
(ur3uueckre U XUMHUUeCKHe CBOMCTBa (B3auMo/eiicTBue ¢ ruapokcuaom meau(1l),
OKHC/IeHWe aMMHauHbIM pacTBOpoM okcuga cepebpa(l), BoccTaHOB/eHUe,
Opo’keHHe T/IOKO3bl), HaxOK[eHWe B TpHUPOJe, TpUMeHeHHe, OHosiorHyecKas
posib. doTocuHTe3. PPyKTO3a KaK M30Mep IJI0K03bl. KpaxMas v 1je/uiro/103a Kak
npupojHble TosMepbl. CTpoeHWe Kpaxmana M Le/uiroo3bl. Pusndeckue u

XMMHYeCKHe CBOMCTBA Kpaxmasa (TWpOoJin3, KaueCTBeHHasl peakLys C UOJ0M)

A3oTcofeprkaliye opraHuuecKe CoeIMHeHus

4.1

AMUHOKUCIOTBEl KakK amgoTepHble OpraHuyeckue coefvHeHUs. Pusuueckre U

XHMHYEeCKHe CBOMCTBA aMMHOKMCI/IOT (Ha npumepe FHHHHHa). buonorunueckoe




3HAUYeHHe aMHMHOKHUCI/IOT. HEHTI/I,Z[I:I

4.2

benky Kak TIpUpPOJHBIE BBICOKOMOJIEKY/ISIDHble coevHeHHUsl. [lepBuuHas,
BTOPUYHAs W TpeTHYHas CTPYKTypa OenkoB. XuWMHUeCKHe CBOWMCTBa OesKOB:

TUAPOJIK3, eHaTypaljks, KaueCTBeHHbIE peaKIiK Ha OeKku

BricokoMoeKysipHble CoeIMHEeHNs

5.1

5.2

11 KITACC

Kon

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKY/ISIDHBIX COEJIMHEHUM: MOHOMep,
M0JIMMep, CTPYKTYPHOE 3BEHO, CTeleHb MoJMMepU3aliiu, CpefHssl MOJIeKyIsipHast
Macca. OCHOBHble MeETO[bl CHHTE3a BBICOKOMOJIEKY/SIPHBIX COEJUHEHUN —

noJ/simMepHr3alivd U MOJIMKOHAeHCaliAa

OKCllepuMeHTa/lbHble MeTO/bl U3yueHUsl BeL|eCTB W WX [peBpalleHui:
03HaKOMJIeHHe ¢ 00pa3liaMu PHUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, M/IaCTMAcC,

KdyY4YyKOB. HOJIy‘lEHI/Ie CUHTETUYECKOI'O KayuyKd U D€3UHBI

ITpoBepsieMBIii 3/1IEMEHT COAEPKAHUSA

1.1

TGOPETI/ILIECKI/IE OCHOBBI XUMHUUN

XumHuueckuit ieMeHT. AToM. SI[po aToMa, W30TOMBI. DJIeKTPOHHAs 000JI0uKa.
OHepreTuyecKre YpOBHH, IMOAYPOBHU. ATOMHBIe OpOUTaNy, s-, p-, d-371eMeHThI.
OcobeHHOCTH pacripe/ie/ieHus1 3/IeKTPOHOB 110 OpOUTaissM B aTOMax 3/1eMeHTOB

MepBbIX I—IeTpréX rmepuoaos. BJ'IEKTPOHHEIH KOH(i)I/IFyPaL[I/IH dTOMOB

1.2

[Teproanueckuii 3akoH U [leproauyeckasi cuicreMa XMMUUeCKUX 3jeMeHToB 1. 1.
MeHgeneeBa. CBsi3b MNepyUOAMYECKOr0 3akoHa U [lepuoanueckol CUCTEMBI
XUMUYEeCKHUX 371eMeHTOB [I.V1. MeHzeneeBa ¢ COBpeMeHHOM TeOpHeld CTPOEHUs
aTOMOB. 3aKOHOMEPDHOCTU HW3MEHEeHHUsI CBOWMCTB XUMHUYECKHUX 3JIeMEHTOB U
obpa3yeMbIX MMM TIPOCTBIX W CJIOXKHBIX BeIIeCTB TIO TPYINlaM U TepHo/aM.

3HaueHue rnepuoanydeCKoro 3dKOHd B Pa3BUTHH HAYKU

1.3

1.4

1.5

CtpoeHue BelllecTBa. XuUMHYecKass CBsI3b. Buabl XHUMWUECKOW CBSI3U
(KoBasieHTHasi HemMoJsipHas W TOJsIpHasl, HOHHasl, MeTajuueckas). VoHbI:
KaTHOHBI ¥ aHUOHBbI. MeXaHn3Mbl 00pa30BaHUsI KOBAaJIEeHTHOW XMMUYECKOUW CBSI3U

(oOMeHHBIV U JOHOPHO-AKLIENTOPHEIN). BomopoHast cBsi3b

BaneHTHOCTb. DneKTpoOTpULIaTe/IbHOCTb. CTerneHb OKUC/IeHUs

BeljectBa MO/IEKY/ISIPHOTO U HEMOJIEKYJ/ISIPHOTO CTPOEHMSs. 3aKOH TOCTOSTHCTBA
cocTaBa Bell[eCcTBa. TWUMbl KPUCTa/VIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA

BelleCTB OT TUIA KpUCTa/VIMyeCKOW pemérku. [loHsate o AucriepcHbIX

cucremax. VICTWHHBIE W KOJUIOWJHBIE pacTBOpPhL. MaccoBasi [oisi BeljecTBa B




pactBope

1.6

1.7

Knaccudukaims HeopraHuyeckux coerHeHU. HoMeHK/aTypa HeopraHuueckKux

BeILeCTB

Xumuueckasi — peakius.  Knaccudukaiusi — XMMUUeCKUX — peakluii B
HEeOpraHWueCcKOM M OpPraHUYeCcKOW XMMHHU. 3aKOH COXPaHeHHs MacChl BeIleCTB,

3aKOH COXpaHeHUs Y NpeBpalleHUs SHePryuy NMpyU XMMUUeCKHUX pPeakLisIxX

1.8

CKOpOCTh peakLiH, eé 3aBUCMOCTb OT Pa3/IMUHbIX (HaKTOPOB

1.9

ObparuMble peakiuu. XuMuueckoe paBHOBecue. PakTOphI, BIUSIOMIME Ha

COCTOsSIHHUe XUMHUeCKOoro paBHoBecus. [Ipuniun Jle [latenbe

1.10

1.11

2.1

2.2

OnekTponuThyeckass aucconuanusi. CHibHble M Crabbie 3/1eKTposdThl. Cpena
BOZIHBIX PACTBOPOB BellleCTB: KMC/Iasi, HeWTpasbHasi, 11je/iouHasi. Peakijuy MOHHOTO

obMmeHa
OKHUC/IMTeIbHO-BOCCTaHOBUTE/IbHbIE PeaKI[|un
Heopranuueckast XMMUst

Hemetannel. IlonoxxeHne HeMeTa/uioB B Ileproguueckol crucTeMe XUMHUYECKHUX
snemeHTOB [I.M. MeHzeneeBa U 0COOEHHOCTU CTPOeHHsI aToMoB. duznyeckKue
CBOICTBa HeMeTaslyIoB. AJIJIOTPOIKS HEMeTasl/IoB (Ha MpuMepe KUC/I0poJa, Cephbl,
docdopa u yraeposa)

XUMHUYECKHe CBOMCTBA Ba)KHEMIIMX HeMeTas/uioB (TajJioreHoB, Cepbl, a30Ta,
docdopa, yraepoga U KpeMHHUs)) U UX  COelMHEeHWN  (OKCHJOB,
KUC/IOPO/ICOZiepKaIlIuX  KUC/IOT, BOAOPOJHBIX coeAuHeHul). [IpumeHeHue

BAKHEMIIINX HEMEeTA/IJIOB U X COE,Z[I/IHEHI/Iﬁ

2.3
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Metannel. IlonokeHue wmerta/uioB B Ileprosuueckor cucTeMe XUMHUUECKHX
snemeHTOB [].1. MenzeneeBa. OcoOeHHOCTH CTPOEHUS 3/IEKTPOHHBIX 000/10ueK
aToMOB MeTa/utoB. O61rre pusnueckre cBoMcTBa MeTayioB. CriylaBbl MEeTaslIOB.
ONeKTpOXUMUUECKUH Psifi HalpshKeHW MeTaslsioB

XvMHYeckrue CBOWCTBA Ba)KHEMIIMX MeTaloB (HaTpuM, Kajaui, KasbLuy,
MarHui, aJlOMHHUM, ITUHK, XPOM, >Kejie30, Mellb) U UX coeauHeHud. OOiiue

CII0COOBI MoJiyueHusd MeTaJlJIoB. HpI/IMEHEHI/Ie MeTaJ/1JIOB B 6LITy 1 TeXHHKe

2.5

I'eHeTnueckasi CBSI3b HeOopraHn4yeCkKux BeleCTB, IIPpUHAAIEXKAIIUX K Pa3/IMUHBIM

K/1acCaM

XUMUSA U KU3Hb

3.1

Poms xumMuM B obOecrieueHUH BKOHOFHQECKOﬁ, SHEPFETI/IT-IECKOﬁ nu HI/II_LIEBOI‘/JI
6e3OHaCHOCTI/I, Pa3sBUTUM MeJWIUHEI. IlonsTtue o HAY4YHBIX METOaX I103HAHHWA

BeljeCTB U XMMHUUeCKHX peaKL[I/Iﬁ

3.2

[TpencraBnenys 06 OOMMX HAYYHBIX MPUHIAIAX TTPOMBIIIJIEHHOTO TTO/TyYeHuUst




3.3

B)KHEWILIMX BellecTB. Ye/loBeK B MHpe BeLeCTB U MaTepuasioB: BaKHEUIIIHe
CTPOWTE/IbHbIE MaTepuasbl, KOHCTPYKLIMOHHbIe MaTepuasbl, KpPacKW, CTEKJO,
KepaMuKa, MaTepuaiabl [/s1 3/IeKTPOHHMKM, HaHOMaTepuasbl, OpraHUuYecKrhe |
MUHepaJibHbIe y00peHust

XvMHUsI W 3[0pOBbe UeJiOBeKa: TMpaBW/a WCIOMb30BaHUS JIeKapPCTBEHHBIX

TIperaparosB, IpaBu/ia 6€30MacHOr0 UCTI0Ib30BaHUS TperapaToB ObITOBOM XUMUU

B [MOBCE/JHEBHOM YKU3HU




YUYEBHO-METOIMNYECKOE OBECITEYEHWE OFPA3OBATEJIBHOI'O ITPOLJECCA
OBA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI V11 YUEHUKA

» Xumust, 10 knacc/ T'abpuens O.C., OctpoymoB W.I"., CnagkoB C.A. AKIMOHEpHOe
obiectBo «M3marenscTBO «IIpocBeltieHne»

* Xumus, 11 kmacc/ T'abpuensa O.C., OctpoymoB W.I"., CnagkoB C.A. AKIIMOHEpHOe
obiectBo «M3marenscTBO «IIpocBeltieHre»

METOANYECKUE MATEPUAJIBI IJIAA YUUTEJIA

Ypoku xumnu B 10 knacce. ba3oBeiii ypoBeHb. MeToquueckoe riocobue. O. C.
'abpuesnsn,U. I'. Octpoymos, C.A. CnagkoB. M. TIpocBeiiieHre

Ypoku xumun B 11 knacce. ba3oBeiii ypoBeHb. MeToguueckoe rocobue. O. C.
['abpuesnsn,U. I'. Octpoymos, C.A. CnagkoB. M. TIpocBeiiieHre

qU®POBBIE OBPA3OBATEJ/IBHBIE PECYPCHI 1 PECYPCBI CETU UHTEPHET
https://edsoo.ru/

https://educont.ru/

https://resh.edu.ru/

http://school-collection.edu.ru/catalog/

CHUCTEMA OLIEHKU JOCTIVDKEHIA OB YUAIOIIMNCA IVNTAHVUPYEMBIX
PE3YJIbTATOB OCBOEHHMA OFPA3OBATEJIBHBIX ITPOI'PAMM HA YPOBHAX
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OlleHKa JOCTW)KeHUs! NIaHUpyeMbIX pe3y/bTaTOB OCYILECTBJSIETCS B COOTBETCTBUU C
MH(POPMAIIMOHHO-MEeTOJUYeCKUM TIMCbMOM 00 0COOEHHOCTSIX TperojilaBaHusi  yueOGHOro
npegmera «Xumusi» https://edsoo.ru/mr-himiya/



http://school-collection.edu.ru/catalog/
https://edsoo.ru/mr-himiya/

