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[TporpamMmMa 1Mo XMMUH Ha YPOBHe cpe/iHero o0iijero obpasoBaHust pa3paboTaHa Ha OCHOBe
denepanbHOTO 3aK0Ha OT 29.12.2012 Ne 273-®3 «O06 obpa3zoBanuu B Poccuiickoii deepaiiyn»,
TpeOOBaHMM K pe3y/bTaTaM 0CBOeHUsI dhefiepanbHO 0O0pa3oBaTe/TbHOM MMPOrpaMMbI CPeIHEro
obiriero obpasoBanus (POIT COO), peacTaBieHHbIX B PefiepambHOM T'OCY/1apCTBEHHOM
obpa3oBaTensHOM cTaHzapTe COQO, ¢ yuétom KoHierniuu rpenosaBaHusi yueOGHOTO TipesiMeTa
«Xumusi» B obpa3zoBaTenbHbIX opraHu3sanusx Poccuiickoii ®efjepaliuu, peaan3yomnmx
OCHOBHBIe 0O6pa3oBaTe/ibHbIe POTPaMMbl, 1 OCHOBHBIX MO/IOKeHU «CTpaTeruu pa3BUTHS
BocrnuTtaHus B Poccuiickoit ®@esepanyuy Ha niepuo Ao 2025 roga» (PacriopsbkeHue
[MpaButensctBa P® ot 29.05. 2015 Ne 996 - p.)

INIOACHUTEJIBHAS 3AIIMCKA

OcHOBY MO/[X0/10B K pa3paboTKe MporpaMMsl 110 XUMUH, K OTIpe/ie/IeHHI0 0011[eit
cTpareryuu o0yueHus, BOCIIUTAHKUS U Pa3BUTHs 00yUaroLXcsi CpeZicTBaMU yueOHOTo rpegmeTa
«Xumusi» ast 10—-11 xkmaccoB Ha 6a30BOM ypOBHE COCTAaBWIIM KOHIIEIITYaIbHbIE TTOJI0MKEeHHUS
@®I'OC COO o B3auM000yCIOBIEHHOCTH 1ie/Ield, Co/iepyKaHusl, Pe3y/IbTaToB 00yUYeHus U
TpeOOBaHMI K YPOBHIO TIOATOTOBKU BBITYCKHUKOB.

B COOTBeTCTBUM C JAHHBIMU T0JI0’KEHUSIMU TIPOrpaMmMa 1o XuMuu (6a30BbIid YPOBEHb)
Ha ypOBHe cpefjHero o0ijero o6pa3oBaHust:

yCTaHaB/IMBaeT 00si3aTe/lbHOe (MHBapHaHTHOE) MpeJIMeTHOe COJiep>KaHue, orpe/iesisieT
KOJIMYeCTBeHHbIe ¥ KaueCTBEHHbBIe eT0 XapaKTepUCTUKY Ha KaXK/[OM 3Tarle U3ydeHUs Tpe/jMeTa,
npe/lyCMaTpUBaeT MPUHLUITEI CTPYKTYPHUPOBAHMUS CO/Iep’KaHHs U pacIipe/iesieHust ero 1o
K/1accam, OCHOBHBIM pas3jiesiaM M TeMaM Kypca; [JaéT IpUMepHOe paciipefiesieHre yueOHbIX YacoB
TI0 TeMaTHUYeCKUM pasziesiaM, PeKOMeH/IyeT IPUMePHYI0 T0C/Ie/[0BaTeIbHOCTb U3yUeHHsT
OT/Ie/TbHBIX TeM Kypca C YUETOM MeKTIpeJMeTHBIX U BHYTPUIIPeIMeTHBIX CBS3€H, JIOTUKH
yueOHOTO Tpoljecca, BO3pacTHbIX ocobeHHoCTel obyuatoruxcst 10-11 Kmaccos;

JaéT MeTOAMUECKYHO MHTEPIIPeTaLMIO Liesiel U3yueHus peJiMeTa Ha YPOBHE COBPEMEHHBIX
TIPUOPUTETOB B CUCTeMe cpeJiHero obiriero o6pa3oBaHusl, Co/iepKaTebHON XapaKTepUCTUKH
TIJIaHUPYEeMbIX Pe3y/IbTaTOB OCBOEHHsI OCHOBHOM 00pa30oBaTe/bHOM MPOrpaMMbl CpPeiHero
ob1iero o6pazoBaHust (JIMYHOCTHBIX, MeTaIlpeMeTHBIX, IPeIMETHbIX), OCHOBHBIX BU/IOB
yueOHO-TI03HaBaTeTbHOM /1esITe/TbHOCTH 00YJaroIerocst o OCBOEHHUIO CO/IEP>KaHUs MpeMeTa.

[To BceM Ha3BaHHBIM TIO3ULIMSAM B IIPOrPaMMe 110 XUMHHU COO/TI0/IeHa TTPeeMCTBEHHOCTD C
¢enepanpHOI paboueii MporpaMMoi 0CHOBHOTO 0011ero 06pa3oBaHus 10 XUMuUH (7151 8-9
K/IaCCOB 00Opa3oBaTe/IbHbIX OpraHU3al[|i, 0a30BbIi YPOBEHb).

Xumnueckoe o6pa3oBaHue, TIOTy4aeMoe BhIMTyCKHUKaMH 0011ie00pa3oBaTeibHOM
OpraHM3aL|H, SIB/ISETCS HEOTheM/IEMOU YacThi0 MX 00pa30BaHHOCTU. OHO CITY>KUT
3aBepIIAOIIM 3TalloM peanr3aljii Ha COOTBETCTBYHOLEM eMy 0a30BOM ypOBHE K/TFOUEBBIX
L[eHHOCTeM, MPUCYIIHX LIeJIOCTHON CHCTeMe XMMUYeCKOro 00pa3oBaHusl. ITH 1jeHHOCTH
KacaroTCsi MO3HAHUS 3aKOHOB TMPUPO/IbI, HOPMUPOBaHKSI MUPOBO33DeHUS U 0011ield Ky/IbTyphbl
yesIoBeKa, a TaK)Ke IKOJI0rMueckKrd 000CHOBAHHOTO OTHOIIEHUSI K CBOEMY 3/10POBBIO U
NpUPOZAHOH cpefie. Peanusyercst xuMuueckoe oOpa3oBaHre 00yJarouxcst Ha YpPOBHe CpeJjHero
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ob1iero obpazoBaHUs CpeJCTBaMU yueOHOro Tipe/iMeTa « XUMHUsI», COZIepyKaHue 1 TIOCTPOeHre
KOTODOTO OTIpe/ie/ieHbl B IPOrpaMMe 10 XUMUU € YUETOM Crieliu(pUKU HayKu XUMHH, eé
3HayeHHs B TIO3HAHUM TIPUPO/Ibl M B MaTepHabHOM )KU3HU 00I11eCcTBa, a TakKkKe C YU4ETOM OOIIUX
1jeJsieli ¥ TIPUHIUIIOB, XapaKTePU3YIOIIMX COBPEMEHHOe COCTOSIHHE CUCTeMbI CPeIHero 0011[ero
obpasoranus B Poccutickont ®eneparyu. Tak, HarpuMep, Mpy OPMHUPOBAHUN COJI€P>KAHUS
nipeaMeTa «XHUMHUS» yUTeHbI CielyOIe MOI0XKeHHUs 0 crieliidrKe ¥ 3HaUeHNA HayKU XUMHH.

XUMHUS KaK 37IeMeHT CUCTeMbI eCTeCTBEHHBIX HayK UrpaeT 0co0yI0 POjib B COBPEMEHHOM
L[UBW/IM3aL[MH, B CO3/IJaHUM HOBOM 0a3bl MaTepyanbHOM KybTypbl. OHa BHOCUT CBOM BK/Ia[| B
¢hopMrpoBaHKe paLOHAILHOTO HAYYHOT'O MBIILJIEHUS], B CO3/JaHKe 11eJIOCTHOTO Mpe/iCTaB/IeHus
00 OKpy»KaroieM MUpe Kak O eJUHCTBe TIPUPOZBI U UesioBeKa, KOTopoe (opMUPYeTCs B XUMHHU
Ha OCHOBe MIOHKMMaHUsl BellleCTBEHHOT0 COCTaBa OKPY>Karolllero M1Upa, 0CO3HaHWsI B3aUMOCBSI3U
MEXXy CTPOEHHEM BeIl[eCTB, UX CBOMCTBAMHU U BO3MOKHBIMHU 00/1aCTSIMU TIPUMEHEHUSI.

TecHO B3aUMOZIEHCTBYS C IPYTMMH eCTeCTBeHHbIMU HayKaMH, XUMHUS CTajla HeOTbeM/IeMOU
YaCTbI0 MUPOBOM KYJIbTYPbI, HEOOXOAWMBIM YC/IOBHEM YCITIEIIHOTO TPYZAA M KU3HU KaXKZ0To
ysieHa obijectBa. CoBpeMeHHast XMMUSI KaK HayKa CO3H/aTe/lbHasi, KaK HayKa BHICOKHX
TeXHOJIOTHI HarpaB/ieHa Ha pelleHue I7100aabHbIX MPo06JieM YCTOHUHMBOTO Pa3BUTHS
YeJiI0BeUeCTBa — ChIPHEBOM, SHEPreTUUeCKOH, MUIIEBOH, IKOJIOTHUECKON 6e301acHOCTH U
OXpaHbI 3/]0POBbsi. B COOTBETCTBUM € OOLMMY LIeSIMU U TIPUHLIMTIAMH CPeJHero 0011[ero
obpa3oBaHus cozepkaHue Tipeameta «Xumusi» (10—11 kmaccel, 6a30BbIN YPOBEHb U3YUEHHs)
OpPUEHTHUPOBAHO MPeNMYIIeCTBEHHO Ha O0IeKy/IbTYPHYIO TIOATOTOBKY 00yUaromuxcs,
HeoOXOZMMYI0 UM [IJisl BBIPAOOTKM MUPOBO33peHUYeCKHUX OPUEHTUPOB, YCIIEIIHOTO BK/TIOUEHHS B
JKU3HBb COLIyMa, TIPOJIO/DKeHHsT 00pa30BaHMs B Pa3/IMYHBIX 00/1aCTsIX, He CBSI3aHHBIX
HeIoCpe/ICTBEHHO C XMMUEH.

CocCTaBnsIFOIUMHU TIpeiMeTa « XUMHUsD» SIBJISIFOTCSI 6a30Bble Kypchbl — «OpraHnyecKkast XUMUs» U
«O0111ast ¥ HeOpraHWYecKasi XMMHs», OCHOBHBIM KOMITOHEHTOM CO/Iep>KaHHsI KOTOPBIX SIBJISTFOTCS
OCHOBBI 6a30BOM HayKU: CUCTeMa 3HAHUM TI0 HEOPraHMUeCKOW XUMUH (C BKJTFOUeHHEM 3HaHUH
13 0011[ell XUMHK) U OpraHndecKoi xumun. dopmMHUpoBaHKe JaHHOW CUCTeMbI 3HaHUI TIPU
W3yuyeHnH rpeJMeTa obecrieurBaeT BO3MOXKHOCTh PACCMOTPEHUsI BCEr0 MHOT000pa3usi BeILeCTB
Ha OCHOBe OOIL[UX TIOHSITHH, 3aKOHOB U TEOPUI XUMUH.

CTpyKTypa cofiep>kaHust KypcoB — «OpraHuueckasi Xumusi» 1 «O011iast 1 HeopraHuyeckKast
XUMHUSI» c()OPMHPOBaHa B IporpaMMe M0 XMMHUM Ha OCHOBE CUCTEMHOTI'0O TI0/IX0/a K U3yUeHHI0
yueOHOro MaTepuasa 1 00yc/oBeHa UCTOPUYeCKHM 0O0CHOBAHHBIM pa3BUTHEM 3HaHUI Ha
OIpe/ie/IEHHBIX TeOpeTUYeCKUX YPOBHSX. Tak, B Kypce OpraHMuecKol X¥MHUU BelljeCTBa
paccMaTpUBAKOTCS Ha YPOBHE K/1aCCUUeCKOW TeOPUM CTPOEHHsI OpraHuueCcKux CoeJUHeHuH, a
TaK)ke Ha YPOBHE CTePeOXUMHUUECKUX U 3/IeKTPOHHBIX Ipe/iCTaB/IeHUI O CTDOEHUU BellleCTB.
CaezieHus 00 M3ydaeMbIX B Kypce BelljeCTBax JJaloTCsl B pa3BUTHU — OT yTI/IeBOJJOPOZIOB 10
CJIO)KHBIX OMOIOTMYeCKy aKTUBHBIX COelMHeHUI. B Kypce opraHn4yeckoi XMMHUY TIOTy4YaroT
pa3BuTHe cOPMHPOBAHHBIE HA YPOBHE OCHOBHOIO 0011jero 06pa3oBaHust epBoOHavYaIbHbIe
T1ipe/JiCTaB/IeHNs] 0 XMMUUYEeCKOM CBSI3H, K/1aCCU(PUKALIMOHHBIX NIPH3HAKax BelecTB, 3aBUCMMOCTH
CBOMCTB BelL[eCTB OT UX CTPOEHUS], O XMMUUECKOMN peaKLUU.

[Tos HOBBIM yTJIOM 3peHUsI B TipeMeTe « XHUMHs» 6a30BOro YpOBHS pacCMaTpHUBAeTCs
M3yueHHbIN Ha yPOBHE OCHOBHOTO 0011jero 00pa3oBaHUsl TeOPeTHUeCKUd MaTeprasl v
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daxTosIOrMUecKye CBeJleHHsI O BelljeCTBaX M XMMHUUecKol peakjuy. Tak, B 4aCTHOCTH, B Kypce
«OO0111ast ¥ HeOpraHWYecKasi XUMHs» 00yUaroIMMCS MPeJOCTaB/ISIeTCs] BO3MOXKHOCTb OCO3HATh
3HaueHue NIepUoMUeCKOro 3aKOHa C 001eTeopeTHYeCKUX U MeTO/0/I0TMUeCKUX TIO3ULINH,
rIy0>Ke MOHATh UCTOPUYECKOe U3MeHeHHe (BYHKIHMI 3TOro 3aKOHa — OT obob1matoreit 10
0OBSICHSIFOLLEN 1 TIPOTHO3UPYIOLL[EH.

EpuHast cucteMa 3HaHUM O BayKHEWILIMX BelecTBax, UX COCTaBe, CTPDOEHUH, CBOUCTBAX U
NIpYMeHeHUH, a TaK)Ke 0 XMMUYeCKUX peakLUsiX, UX CYLIHOCTH ¥ 3aKOHOMEPHOCTSIX POTeKaHHUs
JoronHseTcd B Kypcax 10 u 11 k1accoB 3/1eMeHTaMU COZleprKaHusl, UMerOIUMU
Ky/IbTYPOJIOTHUeCKU Y TIPUK/IaZJHOM XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TOHUMAHHIO
B3aUMOCBS3M XMMUU C [PYTUMU HayKaMy, paCKpbIBatOT eé poJjib B [I03HABAaTe/IbHOU 1
TIPaKTHUUEeCKOH JiesiTeTbHOCTH YesIoBeKa, CTIOCOOCTBYIOT BOCTIUTAHUIO YBXKEHUS K TIPOLIECCY
TBOpUECTBa B 00/1aCTH TEOPUH 1 TIPAKTUYECKUX TIPUJIOKEHUH XUMUH, TIOMOTAl0T BBITYCKHUKY
OPUEHTHUPOBATLCS B OOIIIeCTBEHHO M IMYHOCTHO 3HAUMMBIX TIPo0JIeMax, CBsI3aHHBIX C XUMHeH,
KPUTUUYECKU OCMBIC/IMBaTh MH(OPMALIUIO ¥ TIPUMEHSTD e€ 1715 TTOTI0/IHeHUSI 3HaHUH, pelleHNs
VIHTeJIJIEKTya/IbHBIX M SKCIIepUMeHTa/IbHbIX UCC/Ie[0BaTe/IbCKUX 3aau. B njesiom copeprkanue
yueOHOTro rnpegmeTa « XUMUsi» JaHHOTO YPOBHS U3yUeHHsi ODHEHTUPOBAHO Ha (JOPMHUpPOBaHUE Y
00yuaroIyxcst MUPOBO33peHUYeCKOl OCHOBBI [/t TOHUMaHUs GUI0Cco)CKUX UieH, TaKuX Kak:
MaTepHa/ibHOe eIMHCTBO HeOPraHUUeckoro ¥ OpraHMueckoro Mupa, 00yc/i0BJeHHOCTh CBOMCTB
BeLeCTB UX COCTaBOM U CTPOEHHEeM, [103HaBaeMOCThb PUPOHBIX SIBJIEHUH MyTEM 3KCIIepUMEHTa
Y pelleHNs] MPOTUBOPEeUri MeXX/ly HOBBIMM (PaKTaMH U TeOpeTUYeCKUMH TpeAoChLIKaMHy,
0CO3HaHUe POJIM XMMUM B pPellieHUH KOJI0rMuecKux mpobsiem, a Takke rpobsiemM cbepexxeHust
SHepreTUYeCKUX PeCcypCoB, CbIPbsl, CO3/laHUS HOBBIX TEXHOIOTUM U MaTepyasoB.

B nyiaHe perieHust 3a71a4 BOCIIUTAHUS, Pa3BUTHSI M COLMANM3aLNA 00YYaIOIIUXCsl TIPUHSTHIE
NpOrpaMMOM M0 XMMHUH MOAXO0/bI K ONpeZie/IeHHI0 COZlepyKaHus U ITOCTPOeHHs IpeMeTa
TIpelyCMaTpUBalOT (POPMHUPOBaHKE YHUBEPCATbHBIX yueOHBIX AeHCTBUM, NMerLX 6a3oBoe
3HayeHue Ji/Isl pa3/IMYHbIX BUZIOB JleTeIbHOCTH: pelleHus MpobieM, MOMCKa, aHair3a u
0bpaboTku nH(pOopMaLH, HeOOXOAUMBIX [Jis1 IPUOOPeTeHHUsT OITbITa MPAKTHUECKOH U
WCC/Ie[|0BaTe/IbCKOM 1eTe/TbHOCTH, 3aHMMalOIIlell Ba)KHOe MeCTO B I03HaHWU XUMUHU.

B mpakTHKe TiperioiaBaHust XMMHUU KakK Ha YPOBHe OCHOBHOTO 0011jer0 00pa30BaHus Tak ¥ Ha
yPOBHe CpeJiHero o01riero oopa3oBaHusl, TIPH OTIpe/eJIeHUH CO/lepKaTeIbHON XapaKTepUCTHKH
Ljesieli U3yuyeHus TipeiMeTa HaripaB/ieHHeM TIepBOCTeIeHHOM 3HAUMMOCTH TPaJULIMOHHO
npy3HaéTcs popMHUpoOBaHUe OCHOB XUMHUECKOUW HayKU Kak 00/1acTH COBpPeMeHHOT 0
eCTeCTBO3HAHUS, MPAKTUUeCKOM JleATeIbHOCTH UeioBeKa U Kak OJJHOTO U3 KOMIIOHEHTOB
MUPOBOM Ky/IbTYpbl. C MeTOJUUECKOM TOUKH 3PeHHs TaKOM MOAXO0/] K OTipe/ie/ieHUI0 Liesei
M3yueHus Mpe/iMeTa sIBJISIeTCsI BIIOJTHE OTPaBJaHHbIM.

OE/IN NT3YYEHUSA YYEBHOI'O ITPEJJIMETA «XUMWSI»
I'/1aBHBIMM Le/IIMM U3yUeHHs TIpeiMeTa « XUMHUs» Ha 6a30BoM ypoBHe (10-11 Ki1.) SIBASIFOTCS:

(hopMHpOBaHUe CUCTEMbl XMMUUECKHX 3HaHWW KaK Ba)KHeMIlIel COCTaB/ISIOIeH eCTeCTBeHHO-
Hay4YHOW KapTHUHBI MUPa, B OCHOBe KOTOPOU JieXKaT K/IH0UeBble MOHATHS, (PyHJaMeHTabHbIe
3aKOHbBI U TEOPUU XMMHUU, OCBOEHHE si3blKa HayKH, YCBOEHHeE 1 TIOHUMaHue CyIHOCTH



JOCTYTIHBIX 000011[eH1II MUPOBO33pPeHYeCKOT0 XapakTepa, 03HaKOMJIeHHe C UCTOpHel UxX
Pa3BUTHS U CTAHOBJIEHUSI;

(dhopMrpoBaHUe U pa3BUTHe TPe/ICTAaB/IeHUM 0 HayUHBIX METOZAaX TI03HAHUSI BEI[eCTB U
XUMHUUECKUX peakLnii, HeoOX0UMBIX [1/1s1 IpUOOpeTeHUs] yMeHH OPUeHTUPOBAThCSI B MUPe
BEII[eCTB U XUMHUUECKUX SIBJIEHUM, UMEIOII[UX MeCTO B IPUPO/ie, B TIPAKTUUECKOH 1
TIOBCEeIHEBHOM JKU3HU;

pa3BUTHE YMEHHI U CTIOCOOOB /1eSITe/TbHOCTH, CBSI3aHHBIX C HAOJIIOZIeHHeM U 00bsICHEHUEM
XUMHUECKOT0 9KCIIepUMeHTa, COO/TI0IeHreM TIpaBU/T 0e3011acHOro 00palljeH s C Bell[eCTBaMH.

Tak Kak cerofjHs B TIPeTIo/laBaHUY XUMUH B OOJIbIIIel CTeTieH! OTJaéTcCs MperiouTeHre
TIPaKTHUeCKOH KOMITOHEeHTe Co/iep>KaHust 00y4yeHusi, OpDHeHTUPOBAaHHOM Ha MO/ITOTOBKY
BBIITyCKHUKA 00111e00pa3oBaTeibHOM OpraHr3aliiy, Bia/iefolero He HAOOpPOM 3HaHUH, a
(YHKI[MOHATBHOM TPaMOTHOCTBIO, TO €CTh CII0CO00aMU M YMEeHUSIMUA aKTUBHOTO TIO/TyUeHust
3HaHUM 1 IPUMeHeHHs1 UX B peaslbHOM )KU3HU [ijisl PellleHrsl IPaKTUUYeCKUX 3a/ay.

B 3Toi1 cBsI3U 1pU M3yueHuM rpeMeTa « XUMUs» JOMUHUPYHOLijee 3HaueHre proOpeTaroT
Takye LieJIM ¥ 3afauM, KaK:

dafiarTalus O6yan-OLL[I/IXCH K YCJIOBUAM JUHAMHWYHO PA3BHUBAIOLETrOCA MHPaA, d)OpMHpOBaHI/Ie
HNHTEJIJIEKTYa/IbHO paBBHTOﬁ JIMYHOCTH, rOTOBOM K C&MOOGp&BOBaHI/I}O, COTPYyJHHUYECTBY,
CAMOCTOATE/IBHOMY TIDUHATHUIO I'PDAMOTHBIX pEH_IEHI/Iﬁ B KOHKPETHBIX )XU3HEHHBIX CUTYdl|HUAX,
CBA3dHHBIX C BelleCTBAMH U UX ITPUMEHEHHEM;

(dopMUpoBaHre y 00YYarOIUXCsT K/TFOUEBBIX HABBIKOB (K/TFOUEBBIX KOMITETEHL[VI ), IMEFOLLIIX
yHHBepCa/ibHOe 3HaueHHe JJIs1 pa3/IMUHbIX BUZIOB [IeSITeIbHOCTH: pelieHus pobieM, 1moucka,
aHanm3a 1 00paboTKN MHPOPMAary, He0OXOJUMBIX /I IPUOOPETeH s OTIbITa J1esITeTbHOCTH,
KOTOpasi 3aHUMaeT Ba)KHOe MeCTO B TIO3HAHWU XUMUH, a TaKKe JJIs1 OLIeHKH C TIO3ULA
9KOJIOTUUeCKor 6e30MacHOCTH XapaKTepa B/MSHUS BelleCTB U XUMHUECKHUX MPOLieCcCOB Ha
OpraHu3M YesioBeKa U IIPUPOJIHYIO CPeay;

pa3BUTHe TI03HABAaTeIbHBIX MHTEPECOB, MHTEJIIEKTYaIbHBIX ¥ TBOPYECKHX CIIOCOOHOCTEH
00yyJaroImuxcsi: CriocOOHOCTH CaMOCTOSITe/TbHO TIPHOOpeTaTh HOBbIE 3HAHMSI TI0 XMMUH B
COOTBETCTBUHM C )KU3HEHHBIMH MTOTPeOHOCTSIMH, MCITI0/Ih30BaTh COBpeMeHHbIe MH(POPMaIlOHHbIe
TeXHOJIOTHH [IJ1s TIONCKA M aHa/i3a yueOHOM 1 HayuHO-TIONY/ISIPHOM HH(OPMaIiud XUMUYeCKOTO
coziep>KaHus;

dbopmMHpOBaHUe U pa3BUTHE y 00yUarOIIMXCS aCCOLUAaTUBHOTO U JIOTUYECKOT'O MBIIILJIEHMS,
HabJroIaTeIbHOCTH, COOPAHHOCTH, AKKYPaTHOCTH, KOTOpble 0COOeHHO He0OXOJUMBI, B
YaCTHOCTH, TIPH IJIAaHUPOBAHUU U TIPOBEIeHUH XMMUUECKOT'0 SKCITIePUMEHTa;

BOCIUTaHUe y 00yuaronmxcs yoexx1éHHOCTH B T'YMaHUCTHYeCKOM HarpaB/ieHHOCTU XUMUH, eé
Ba)XKHOU POJIM B pellieHUH T/100a/bHBIX MPo0ieM paljioHaIbHOTO TTPUPO/IOTI0/Ib30BaHMUS,
TOTIO/THEHUS] SHEPreTUUeCKUX PeCypCoB M COXpaHeHUs! IPMPOJHOT0 PaBHOBECHS], 0CO3HAHUS
He0OX0IUMOCTH OGepe)KHOT0 OTHOILLIEHUS K TPUPO/ie U CBOEMY 3/I0POBBIO, a TaKXKe
niprobpeTeHust OTbITa UCIOJIb30BaHUS TIOJYUeHHBIX 3HAHUM /1J1s1 IPUHSITHSL TPAMOTHBIX
pellieHni B CUTyalusiX, CBSA3aHHbIX C XUMUUECKUMU SIBJIEHUSIMU.



Lenv 1 3a/1aun U3yueHUs ripemMeTa «XUMUs» TIOYUYUTU MTOAPOOHYI0 METOAUUYECKYIO
VHTepIIpeTaLyio B paszene «IlnaHrpyemMble pe3yibTaTbl OCBOEHHUS TPOrPAMMBI 10 XUMUW»,
6sarozapst ueMy obecrieueHO YETKOe Mpe/iCTaB/IeHHe O TOM, KaKve 3HaHUs U YMeHUs] UMeIOT
MIpsiMOe OTHOIIIeHHe K peanr3alyyd KOHKPeTHOM LieJu.

MECTO YYEBHOI'O ITPEAMETA «XUMMUSI» B YYEBHOM IIVIAHE

B yueGHOM 1i71aHe cpefiHero o61ero obpa3oBaHus rpegMeT « XUMHs» 6a30BOTro
YPOBHSI BXOJUT B COCTaB MpeMeTHOMH 00/1acTh «ECTeCTBeHHO-HayUHbIe TIPeIMEThI».

OOb111ee yKCI0 YaCcOB, OTBEJEHHBIX /ISl U3yUeHUsl XMMKH, Ha 6a30BOM ypoBHe cpe/iHero o0iiiero
obpa3zoBaHus, coctapsisieT 68 uacoB: B 10 knacce — 34 yaca (1 uac B Hegiento), B 11 knacce — 34
yaca (1 yac B HeZie/it0).

CO/JEP)KAHME YYEBHOI'O ITPEJIMETA B 10 KJ/IACCE
10 KJIACC OPTAHUYECKASA XUMUSA
TeopeTHueckue 0CHOBbI OPraHNUYeCKON XUMHHU

[IpeMeT opraHUueCKON XUMUM: €€ BO3HUKHOBEHNeE, Da3BUTHE U 3HaUeHUe B MOTyYeHUH HOBBIX
BellleCTB U MaTepuasnoB. Teopusi CTpOeHUsI OpraHuueckKux coefiiHeHui A. M. bByTtnepoga, eé
OCHOBHBIe 10Ji0KeHUs1. CTPYKTYypHble (OpMyJibl OpraHu4yeckux BewecTs. ['oMonorus,
r30MepHsl. XMMUUeCKasi CB3b B OpraHUYeCKUX COeIMHeHUsIX — OIMHApHbIe U KpaTHbIe CBSI3U.

HPEACTaBHEHI/Ie 0 KJ'IaCCI/ICl)I/IKaL[I/II/I OpraHN4YeCKuX BeleCTB. HOM@HKJIaTypa OpraHn4YeCcKux
COE,E[I/IHEHI/II‘/JI (CI/ICTeMaTI/IT-IeCKaH) W TPUBHAJ/IbHBIE HA3BAHUA BaKHEHIIINX HPEACTaBHTEHEﬁ
KJ/IaCCOB OPraHN4eCKHX BeleCTB.

BKCHepI/IMEHTaﬂbHLIe METObI U3YUEeHHS BEIECTB U UX HPEBPBMEHHﬁI O3HdKOMJIeHue C
06pa3uaM1/1 OpraHUYeCKuX BeLeCTB U MdT€pHUa/ldMU Hd UX OCHOBE, MOJZIe/TMPOBAHWE MOJIEKYJI
OpraHrny4eCckKux BelecTs, HaG]’II-O,ILEHI/Ie " OITMCaHre JeMOHCTPALMOHHLIX OIIBITOB 110
MpeBpallleHNI0 OPraHUYeCKHX BelleCTB ITPU Hal'DEBAHUU (HJIaB]'IEHI/Ie, 06}7FJII/IBaHI/Ie n I‘OpEHI/Ie).

Yraesogopoanl

AJKaHBI: COCTaB U CTPOEHHe, TOMOJIOTUYEeCKUU psif,. MeTaH M 3TaH — NpocTeuIye
TIpe/iCTaBUTeM aJIKaHOB: (U3MUeCKre U XUMHUYeCcKre CBOMCTBA (peakLvy 3aMellleHus U
ropeHusi), HaXOXK/leHre B TIPUpo/ie, Moy4YeHue U IpUMeHeHHe.

AJIKeHBbI: COCTaB U CTPOeHHUe, TOMOJIOTMUeCKUH psifi. DTUIeH U NPONUJIeH — IPOoCTeMime
TIpe/iCTaBUTE/N a/IKeHOB: (pU3nuecKre ¥ XMMUUeCKre CBOMCTBA (peakL{iy ruIpUpOBaHus,
rajoreHMpOBaHus, rU/ipaTaluu, OKUC/IeHUs 1 NoMMepU3aliim), NojlyueHre U IpUMeHeHue.

Ankaguensl: 6yTaaueH-1,3 u MeTunbyTaareH-1,3: cTpoeHre, BaKHEHIIHe XUMHUUeCKHe
cBo¥icTBa (peakiusi nonuMepursauyu). [lonyueHre CHHTETUUECKOTO KayuyKa U Pe3UHBbI.



AJKMHBI: COCTaB ¥ 0COOEHHOCTU CTPOEHHSsI, TOMOJIOTUUeCKUM psifi. ALjeTU/IeH — IMPOCTeNIIHiz
rpe/iCTaBUTe/b aJIKWHOB: COCTaB, CTPOeHue, (U3nUYecKre U XUMAYeCKre CBOMCTBA (peakLun
TU/IPUPOBaHUs, rajloreHUpOBaHus, Tu/jpaTaljuu, TOpeHus), oiyyeHre U IpruMeHeHue.

ApeHsl. BeH3o1: cocTaB, cTpoeHue, (pr3nueckue U XMMUUeCKre CBOMCTBa (peakLiuu
raJloreHMpOBaHusl U HUTPOBAHUs1), N0/lyueHUe U ripuMeHeHue. To/yos: cocTaB, CTpOeHue,
¢du3nyeckre U XMMUUYeCKre CBOMCTBA (peakijuy rajJloreHMpoBaHusl U HUTPOBAHUs), TI0/IyueHue U
npuMeHeHue. TOKCMUHOCTb apeHOB. ['eHeTHUecKast CBsI3b MeX/y YI/IeBOJOPOJaMHU,

MpHUHAAJIeKAIlIMMH K Pa3/IMYHBIM KJ/IaCCaM.

[TpupoaHble UCTOYHUKM YTIeBOA0POZOB. [IpupoiHEIii ra3 U nornyTHble HedTsHble rassl. Hedtb
u eé npoucxoxaeHre. Criocobsl epepaboTku HepTH: TE€PeroHKa, KPeKUHT (TepMUUEeCKHH,
KaTa/JMTUueckuit), muposius. [1poykTsl nepepaboTku He(TH, UX MPUMeHeHHe B
TIPOMBILIEHHOCTHU U B ObITy. KaMeHHbIH yro/b ¥ MPOAYKTHI ero repepaboTKy.

JKcnepumeHmMa/ibHble MemoObl V3yUeHus! Bell|eCTB U UX NpeBpalljeHHid: 1) 03HaKoMJIeHue C
oOpasijaMu 11acTMace, KayuaykoB M pe3uHbl, KojueKun «HedTb» 1 «YTosmb»,

2) MoJenvpoBaHUe MOJIeKYJl YI/1eBOJOPO/I0B U rasioreHONpOr3BOHbIX,

3) IIpakTuueckasi pabora «[losydyeHue 3TU/IeHa U U3yueHHe ero CBONUCTB»

BbruricieHusi Mo ypaBHEHUIO XMMUUeCKOU peakinu (Macchl, 00bEMa, KOJTMuecTBa NCXOAHOTO
BelllecTBa WM MPO/lyKTa peakljuy 10 U3BeCTHbIM Macce, 00bEMY, KOJIMUECTBY OJJHOTO U3
VICXO/IHBIX BelL|eCTB UM MPOAYKTOB peakLv).

Kucnopo/jcoaepxamue opraHnyecKne coeHHeHUs

Hpe,[[e]IBHbIe OQHOATOMHBIE€ CIIMPTHI. MeTaHOI ¥ 5TAHOJI: CTpoO€eHHue, Cl)I/I3I/IT-IECKI/Ie 1 XUMH4UYeCKHue
CBOMCTBA (peaKL[I/II/I C dKTUBHBIMH ME€Ta/l/IdMH, I'da/IOT€HOBOA0DOJaMHU, FOPEHI/IE), MMpUMEHEHHE.
BO,E[OPOAHBIE CBA3U MeXYy MOJIEKYJ/1dMU CITHPTOB. l,ZLEI\/JICTBI/IE ME€TaHOJIa ¥ 3TdHOJ/Ida Ha OpPraHru3M
yesioBeKad.

MHoroaToMHble CIIUPThHI. DTU/IEHT/IUKOb U [VIMLEPUH: CTPOeHre, pu3nueckre U XuMudecKkue
CBOMCTBA (B3aUMO/IeICTBUE CO 1]eJI0OYHBIMU MeTa/lJlaM{, KaueCTBeHHas peakLus Ha
MHOT0aTOMHBbIe CIIUPTHI). [JelicTBYe Ha opraHu3M 4YesioBeka. [IpruMeHeHMe rauiepuHa u
STUIEHTJIUKOJISI.

deHOM: CTpOeHre MOJIeKYIbl, PU3nNUecKre U XMMUUecKre CBOMCTBa. TOKCMUHOCTh eHoa.
[TpumeHeHue ¢eHona.

Anbperusbl U KeToHbl. @opMarnberus, aletTaabJeriu/: CTpoeHre, Gpusnueckrie 1 XuMuJeckue
CBOMCTBA (peakL1 OKWUC/IeHUs] U BOCCTAaHOB/IEHUS], KaueCTBEHHbIe PeaKL1K), TI0JyueHue U
TIpUMeHeHHe.

O/IHOOCHOBHBIE TIpe/ie/TbHbIe KapOOHOBBIE KUC/IOTBI. MypaBbUHAs M YKCYCHasi KUC/IOTHI:
cTpoeHue, pr3nUecKre U XUMUUYECKHe CBOMCTBA (CBOMCTBA, 00IIHe /1S Kjlacca KMC/IOT, PeakLyst



sTeprdUKalK), ToyueHre U npuMeHeHne. CTeapuHOBasi U OJIeHOBasi KUCIOThI Kak
TIPe/ICTAaBUTEJTN BBICIIMX KapOOHOBBIX KUC/IOT. Mbl/Ia KaK COJIM BBICIIMX KApOOHOBBIX KHCJIOT,
VX MOIOLLlee [1eliCTBUe.

CnoxxHble 3¢UpbI KaK MPOX3BOHbIEe KAPOOHOBBLIX KUC/IOT. ['UAPON3 C/I0KHBIX 3(UpPOB. JKUDHI.
I'uaponus xupos. [IpumeHeHne XUpoB. brosiornueckasi posib KUPOB.

YTieBopl: COCTaB, K/aCCUPUKALIUS YTIeBOIOB (MOHO-, ZIU- U TIOIMCaxapu/ibl). ['/IroKo3a —
MIPOCTENIINI MOHOCAXapH/l: 0COOEHHOCTH CTPOEHHS MOJIEKYJIbI, DU3UUECKHEe U XUMUUYECKHe
cBoticTBa (B3auMo/ieiicTBue ¢ ruzipokcugomM meau(Il), okucieHre aMMUayHbIM PaCTBOPOM
okcuga cepebpa(l), BoccTaHOB/IeHHe, OpOKeHHe TJIFOKO3bI), HaX0X/IeHHe B TIPUPO/Ie,
nipuMeHeHue, brosioruueckasi posib. otocuHTe3. dpyKTo3a Kak U30Mep IJIFOKO3bI.

Kpaxman u 1ieiro/103a Kak npupoHble rnosvMepsl. CTpoeHHe Kpaxmasia U LieJUTHI03bl.
dusnyeckre U XMMUUeCKUe CBOMCTBa KpaxMara (TUIpoJin3, KaueCTBeHHast peakiysi C U0JJ0M).

JKcnepumMeHmMasjabHble MemooObl V3yUeHHs Bell|eCTB U UX MpeBpallleHuii: 1) mpoBe/ieHue,
HabJTroIeHre U OMMCaHue eMOHCTPALIMOHHBIX OTBITOB: TOPeHKe CIIMPTOB, KaueCTBeHHbIe
peaki[u1 OJJHOATOMHBIX CITMPTOB (OKUC/IeHre 3TaHosa okcuaoM Meau(1l)), MHOroaToMHbIX
CIIMPTOB (B3auMo/ielicTBUe raulieprHa ¢ rugipokcuziom Meau(Il)), anpaeruos (oKucaeHye
aMMUaYHbIM pacTBOpoM okcuza cepebpa(l) u rugpokcugom meau(Il), B3anmoeticTere
Kpaxmasa C U0Jj0M),

2) IIpakTnueckas pa6ora «CBoiCTBa paCTBOPa YKCYCHOU KUCTOTHI»

BbIruricieHust Mo ypaBHEHUIO XUMHUUECKOUW peakinu (Macchl, 00bEMa, KOJTMUeCTBa UCXOAHOTO
BellleCTBa WM MPOJYKTa PeaKl[UH 10 U3BECTHLIM Macce, 00bEMY, KOJIMUEeCTBY OJIHOTO U3
WCXO/HbIX BellleCTB WX MPOJYKTOB Peakiin).

A3oTcoaepxaiue opraHuyecKue coeJUHeHUs.

AMMHOKHUC/IOTHI KaK aM(OTepHble OpraHuueckre coeiiHeHNs. @usnueckue U XUMU4ecKre
CBOMCTBAa aMHMHOKUCJIOT (Ha IIpUMepe IIMLUHA). bruosornyeckoe 3HaueHne aMMHOKHCIIOT.
[Tentupgp!.

Benky Kak NMpUpPO/HbIe BEICOKOMOJIEKY ISIpHbIe coejuHeHusl. [lepBrUHasi, BTOpUYHas U
TPeTHYHasi CTPyKTypa 6enkoB. XvuMuueckre CBOMCTBa OeKOB: TH/[PO/N3, AeHaTypaLys,
KaueCcTBeHHbIe peaKl[iu Ha OesKu.

JKcnepumeHmMasbHble MemoObl U3yUYeHUsI BEIIeCTB U UX MPeBpallieHui: HabmojeHre u
OIMCaHWe JeMOHCTPALMOHHBIX OIBITOB: JieHaTypalyst Oe/IKOB TIPH HarpeBaHUH, IIBETHbIE
peakiuu 6enKoB.



BbicokoMosieKy/isipHbIe COeJUHeHHUs

OCHOBHbIEe MIOHATHUS XMMUM BbICOKOMOJIEKY/ISIPHBIX COeZIMHEHUI: MOHOMep, [10/IMMep,
CTPYKTYPHOe 3BeHO, CTelleHb MoIMMepU3aliiy, Cpe/iHss MoseKy/aspHas Macca. OCHOBHbIe
MeTO/bl CUHTe3a BbICOKOMOJIEKY/IIPHBIX COeZIMHEeHUI — MOMMepU3aLiys U MOJIMKOH/ eHCallsl.

JKcnepumeHmMasjabHble MemooObl V3yUeHHs BelleCTB U UX MpeBpallleHuii: 03HaKOMJIeHHe C
o6pa3iiaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyUyKOB.

ME)KHPE,Z[METHLIE CBA3MU.

Peanusaijusi Me>XripeIMeTHBIX CBsi3eid TIpU U3yueHUH opraHuveckor xumuu B 10 kiacce
OCYIL[ECTB/ISIETCS Uepe3 UCI0/Ib30BaHue KaK O0L[UX eCTeCTBeHHO-HayUHBIX MOHITUMN, TaK U
TIOHSTUM, SBJISIOLIUXCS CUCTEMHBIMU JIJis1 OT/Ie/TbHbIX MpeJiIMeTOB eCTeCTBeHHO-HAaYYHOr0 LIMKJIa.

OO011e ecTecTBeHHO-HAayUHbIe TIOHSATHS: sIB/IeHUe, HAYYHbIM (DaKT, TUTIOTe3a, 3aKOH, TeOpHs,
aHa/Ii3, CUHTe3, KIacCH(dUKaLYsl, TepHOJUUHOCTD, Hab/TIojeHre, U3MepeHre, SKCIIePUMEHT,
MO/le/TUpOBaHue.

dusuKa: MaTepusi, SHEPIUsi, Macca, aToM, 3/1eEKTPOH, MOJIeKyJ/la, SHepreTUYeCcKuil ypoBeHb,
BeIIleCTBO, Tesio, 00bEM, arperaTHOe COCTOsIHUE BellleCTBa, (hr3nyeckre BeJTMUMHbI U eUHHULIbI
VX U3MEpEeHHUsl.

Bbuonorus: knetka, opranusM, buocdepa, o0OMeH BelljeCTB B OpraHusMe, (hOTOCUHTES,
OMOJIOrMYeCKH aKTUBHBIE BelllecTBa (Oe/KH, YT/IeBOAbI, KUPbI, DePMEeHTHI).

I'eorpacuisi: MyUHepasibl, TOpHbIE TTOPO/IbI, N10J/Ie3HbIE UCKOTaeMble, TOTJIMBO, PeCYPChI.

TexHonorus: nmuiieBbIe TIIPOAYKTBI, OCHOBBI PalJHOHA/IBHOT'O MUTaHKWA, MOIOIIe CPeACTBa,
JIEKADCTBEHHbIE 1 KOCMETHUYECKHE MMPerapaThl, MaTepHaJ/Ibl U3 NCKYCCTBEHHBIX 1 CUHTETHUYECKUX
BOJIOKOH.

11 KJTACC OBIIAA 1 HEOPTTAHNYECKASA XUMUSA
Teopernueckre 0CHOBbI XUMHUH

XuUMUUecKui 3/eMeHT. AToM. SIIpo aToMa, U30TOIIbI. DJIeKTPOHHAst 000/10UKa. DHepreTuyecKre
YPOBHH, TIOAYPOBHU. ATOMHBIe OpOUTaNy, s-, p-, d- 3meMeHTbl. OCOOEHHOCTH pacIipe/ie/ieHust
3/IEKTPOHOB TI0 OpOUTA/ISIM B aTOMax 3/IEMEHTOB IT€PBBIX UeThIPEX TIEPHUO/I0B. DJIeKTPOHHAs
KOH(Uryparus aToMoB.

[Teproanueckuii 3akoH U [leproanueckasi cucTeMa XMMHUUeCcKUx 3jieMeHTOB [I. V1. MeHieneeBa.
Cesi3b MepruoiMuecKoro 3akoHa v [Tepruoanueckoi CUCTeMbl XUMUUeCKUX 3/ieMeHTOB /1. 1.
MeH/ienieeBa C COBpeMeHHOW TeopUel CTpOeHUsI aTOMOB. 3aKOHOMEPHOCTU U3MeHeHHsI CBOMCTB
XUMHAYECKHUX 3/IeMEHTOB M 00pa3yeMbIX UMH MPOCTBIX U CJIOKHBIX BEI[eCTB T10 TPYIIaM U
rnepuoziaM. 3HaueHue NepruoJuYecKoro 3aKOHa B Pa3BUTHUN HAayKH.

CTPOEHI/Ie BelleCTBd. XuyMHuecKasi CBSI3b. BI/I,E[BI XUMHUECKON CBSA3U (KOBaJ'IEHTHaH HeroJ/IApHasa
" T10J/IIpHAasdA, MOHHa#d, METaJ'IJ'II/I‘—IECKaH). MexaHu3MBbI O6p830BaHI/IH KOBAJIPHTHOM XMMHWUECKOM



cBsi3u (0OMeHHBIN U JOHOPHO-aKLeNTOPHbIN). BogopoaHas cBsi3b. BasleHTHOCTD.
OnekTpooTpuLiaTebHOCTb. CTerneHb OKUC/IeHUs. IOHbI: KaTUOHBI ¥ aHUOHBI.

BeliiecTBa MOIEKY/IIPHOTO ¥ HEMOJIEKY/IIPHOTO CTPOEHHSI. 3aKOH MOCTOSTHCTBA COCTaBa
BelllecTBa. TUTbI KPUCTA/JTUUECKUX PeLIETOK. 3aBUCUMOCTh CBOMCTBA BeIlleCTB OT THUIIA
KPUCTa//TMUeCKOM pPeléTKy.

IlonsaTue o AUCTIEDCHBIX CUCTEMAX. WcTuHHBIE U KOJVIOUAHbIE PaCTBOPHI. MaccoBas 0TI
BeljeCTBa B paCTBOPpe.

Knaccudukarus Heoprannyeckux coeiiHeHU. HoMeHK/1aTypa HeopraHu4eckrx BelecTB.
I'eneTnueckas CBA3b HEOPraHUUECKUX Bell|eCTB, IIPUHA/JIeKalUX K Pa3/IMYHbIM K/laccaM.

Xumnueckas peakuus. Knaccuukarys XuMruueckrx peaklivii B HeOpraHnyeckom 1
OpraHUYeCcKOU XMMHUH. 3aKOH COXpaHeHMsI MacChl BellleCTB, 3aKOH COXPaHeHUs U NpeBpallleHrs
SHepruu Npu XUMUUeCKUX peakLusix.

CKOpOCTb peakiiyy, eé 3aBUCUMOCTb OT Pa3/InyHbIX (hakTopoB. OBpaTrMble peakiyu.
XrMHUueckoe paBHOBecHe. DakTOphI, BAUSIOIIME HA COCTOSTHAE XMMUYECKOT0 PaBHOBECHSI.
ITpunuwmn Jle [laresnse.

OreKTpoMTHYeCKas auccoruanysi. CumbHbIe U cy1abble 3/1eKTponThl. Cpesia BOAHBIX
PaCTBODPOB BeIIeCTB: KKC/Iasl, HeHTpasbHasi, 1[e/I0UHasl.

OKuC/IUTe/IbHO-BOCCTaHOBUTELHBIE peakiuu.

JKcnepumeHmMasabHble MemooObl V3yUeHus Bell|eCTB U UX MpeBpailleHui: 1) JeMoHcTpaLus
Tabmiy «Ileproarueckasi cCMCTeMa XUMUYeCKUx 3remeHToB 1. 1. MeHzeneeBa», 2) usyueHue
Mo/esiell KpUCTa/UTMUeCKUX PelEToK, 3) HabsIoZeHre U OnrcaHe 1eMOHCTPALMOHHbBIX U
71ab0paTOPHBIX OMBITOB (Pa3/ioyKeHre MepPOKCH/A BOJOPOAA B MPUCYTCTBUM KaTaIn3aTopa,
orpejeeHue CpeJbl paCTBOPOB BelLeCTB C [IOMOLLbI0 YHUBEPCa/JlbHOI0 UHAMUKATOPA, peakiuu
noHHOro 0bMeHa), 4) TTpakTHueckas paboTa «BusHUe pa3TMUHBIX (HAaKTOPOB Ha CKOPOCTh
XUMHUYECKOW peakLjumn».

Pacus )

PacuéTsl 1o YPaBHEHUAM XUMHWYECKUX peaKuHﬁ, B TOM 4uC/ie TepPMOXUMHUYECKHUE paCLIéTLI,
paC‘—IéTbI C UCIIOJ/Ib30BAHUEM TTOHATUA «MACCOBAd A0Jid BeljeCTBa».

HEOPFHHI/I‘-IECKHH XUMHUA

Hewmetanel. ITonoxeHve Hemetaios B [lepruoguueckol cucTeMe XMMUUeCKUX 3/1eMeHTOB /1.
W. MeHpeneeBa 1 0cOO€HHOCTH CTPOeHUs1 aTOMOB. dr3nyecKre CBOVWCTBA HEMETAJIIOB.
Annotponus HeMeTa/UI0B (Ha pUMepe KUC/I0po/ia, cepsl, (hocdopa U yrieposa).

XuMHryeckue CBOMCTBA BayKHEMILIMX HeMeTasyIoB (TasioreHoB, cephbl, a3oTa, pocdopa, yriaeposaa u
KPeMHUs1) U UX COeJUHeHNH (OKCH/I0B, KUC/IOPO/COZeprKaluX KUC/IOT, BOJOPOHbBIX
COeIMHEHUH ).

HPI/IMEHEHI/IQ BAKHEMIIINX HEMEeTAa/IJIOB U UX CO@AHHGHHﬁ.
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Metannbl. [TosioxxeHue meTanioB B [Teproanueckoit cucTeMe XUMUueckux 3aemMeHToB /1. U.
MenieneeBa. OCOOEHHOCTH CTPOEHHMS 3IEKTPOHHBIX 000/I0U€K aTOMOB MeTasiioB. Oo1iue
¢du3nueckre cBoiicTBa MeTasyioB. CryiaBbl META/IOB. 3/IEKTPOXUMUUECKUHN PsiJl HalPsKeHUH
MeTasloB.

XYMHUUeCKre CBOMCTBA B)KHEUIIIMX METa/IJIOB (HaTpUM, Ka/lii, KaJbLUid, MarHui, aTlFlOMUHUH,
LIMHK, XPOM, JKeJie30, Me/lb) U UX COeJMHEeHUM.

OO6mmue crioco6r oTyueHust MeTannoB. [IpruMeHeHe MeTansioB B OBITY U TEXHHKE.

JKcnepumeHmMaibHble Memoobl N3yUueHUs BelljeCTB U WX MpeBpalljeHui: 1) usyueHue
KOJIJIeKIU «MeTasi/ibl ¥ CTUIaBbI» ¥ 00pa31j0B HEMeTaslyioB, 2) peliieHre SKCIIePUMeHTa/IbHbIX
3ajau, 3) HaO/IOIeHre U OTIMCaHue JIeMOHCTPAlJMOHHBIX 1 J1AO0PAaTOPHBIX OTIHITOB
(B3auMozeliCTBHe THIPOKCHA aTFOMUHKS C PACTBOPAaMU KHUCJIOT U 11jeJiouel, KaueCTBeHHbIe
peakiu1 Ha KaTUOHbI METAaJJIOB).

Pacus

PacuéThl Macchl BelljeCcTBa Wi 00bEMa ra30B 10 U3BeCTHOMY KOJIMUeCTBY BelljeCTBa, Macce WiIu
00BbEMY OZIHOTO M3 YUaCTBYIOIIUX B PeaKI[UH BelleCTB, pacuéThl Macchl (00bEMa, KOJTMUeCTBa
Bell|eCTBa) NMPOJYKTOB peakL1u, eC/Ii OJJHO W3 Bell[eCTB UMeeT IPUMEeCH.

XuMHUA M XKU3Hb

Posib xumuM B 00ecrieueHUH 3K0JI0rMUeCKoi, SHePreTHUeCcKou 1 TUIIeBO 6e3011acHOCTH,
pa3BUTUM MeJULMHbI. [ToHATHe 0 HayYHBbIX MeTO/laX M03HAHMUs BeIlleCTB U XMMUYeCKUX
peakiuii.

HPE'E[CTEIBJIEHI/IH 00 O6H_[I/IX HayUHbIX ITPUHIUIIAX ITIPOMBILLJIEHHOI'O IT0/Iy4YeHUs BaKHEHIIINX
BeleCTB.

Ye/ioBek B MHpe BeleCTB U MdTepHaJjloB: BayKHeHIII1e CTpOUTE/IbHbIE€ MaTe€PUAJIbI,
KOHCTDYKLIMOHHbI€ MaT€pPHaJIbl, KPACKH, CTEKJ/IO, KEDAMHKA, MdTepHaJibl 4JId 3JIEKTPOHUKHU,
HaHOMaTepHaJibl, OpraHn4YeCkre U MUHEPaJ/IbHbIE y,q06peH1/1$1.

XWMUS U 300POBbE YesioBeKa: TIpaBu/ia UCT0JIb30BaHUs JIeKapCTBEHHBIX MperapaToB, MpaBu/ia
0e301acHOTO UCIOJTb30BaHMUS TIPeapaToB ObITOBOM XUMHU B TIOBCEZIHEBHOM YKU3HMU.

MexnpeaMeTHbIe CBA3U.

Peanu3aiysi MeXXTipeZIMeTHBIX CBsI3eld TIpU u3yueHun o011iel ¥ HeopraHnyecKoi xumun B 11
KJlacce OCYIL[eCTBJISIETCS Uepe3 UCI0/Ib30BaHue Kak OOIIUX eCcTeCTBeHHO-HAayUHbBIX MTOHSTHH, TakK
Y TIOHSATHWH, SIBJISIFOIIUXCSI CUCTEMHBIMU [I7151 OT/Ze/IbHBIX TIPeJMEeTOB eCTeCTBeHHO-HayUHOTr0
L[UKJIa.

O6ume €CTeCTBEHHO-HAayUHbI€ TTOHATHUA: HaYQHbIﬁ (l)aKT, rrurioTe3a, 3aKOH, TeOpus, dHa/I13,
CHHTeE3, KJ'IaCCI/I(bI/IKaL[I/ISI, MnepuognudyHOCTD, Ha6mo,qu1/1e, 3KCIIepuMeHT, MO/Jie/IMpOBaHHE,
Hn3MepeHue, ABJIeHUe.
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dusrKa: MaTepus, SHEPIHsi, Macca, aToM, 3JIeKTPOH, IIPOTOH, HEUTPOH, UOH, U30TOTI,
Pa/IM0AKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHbD, BEIIIeCTBO, TeI0, 00bEM, arperatHoe
COCTOsTHUE BellleCTBa, pu3nueckre BeJTMUMHBI U eJUHULIBI UX U3MepeHUs], CKOPOCTb.

buonorus: KJIETKd, OPTdHU3M, 3KOCHUCTEMA, 6I/IOCCbepa, MaKpO- U MUKPO3J/IEMEHTBI, BUTAMUHBI,
obmeH BeEILeCTB B OpraHU3Me.

Feorpacbm{: MHHEDAJIbI, TOPHBIE ITOPO/AbLI, I10/I€3HbIE KCKOIIa€MEIE, TOIIJIMBO, PeCYPChI.

TexHonorus: XxuMuyeckasi MIPOMBIIIEHHOCTb, METa/ITypPrsi, IPOM3BOJCTBO CTPOUTENbHBIX
MaTepuasoB, CebCKOX035MCTBEHHOE MPOU3BO/[CTBO, MHILeBasi MPOMBILIEHHOCTb,
dapmatieBTHUECKask TPOMBILLLIEHHOCTh, MPOU3BO/ICTBO KOCMETUUECKHX Mperaparos,
TIPOM3BO/CTBO KOHCTPYKLIMOHHBIX MaTepuasioB, 3/IeKTPOHHAS! TTPOMBILLIEHHOCTb,
HaHOTEXHOJIOTHH.

IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUA

JINHHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycraHaBvBaeT TpeOOBaHUS K pe3y/IbTaTaM OCBOEHHS 00yUaroI{UMUCS TIPOrPaMM
cpezHero o61iero 06pa3oBaHusl (TITYHOCTHBIM, MeTarpeJAMeTHBIM U IpeMeTHbIM). HayuHo-
MeTO/IUUeCKOW OCHOBOM /1S pa3pabOTKH T/IaHUPYEeMBbIX pe3y/IbTaTOB OCBOEHHS ITPOTrPaMm
cpeziHero o011iero ob6pa3oBaHusl SIB/ISETCSI CUCTEMHO-ZIeSITe/TbHOCTHBIMN MO/XOZ.

B cooTBeTCTBUM C CUCTEMHO-/IeSITe/TbHOCTHBIM MTOIX0/[OM B CTPYKTYP€ JINUHOCTHBIX
pe3yJ/ibTaTOB OCBOEHUS MpeaMeTa « XMMHsI» Ha YPOBHE CpeZiHero obiiero obpasoBaHust
BbIJIeJIeHbI CIeYIOIHe COCTaB/ISIOILE:

0CO3HaHMe 00YUarIIUMUCS POCCUMCKON TPaXKIAAHCKON U HTUYHOCTUA — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEJILBHOCTU U CaMOOIIPe/le/IeHHI0;

Ha/nyre MOTHBALIMH K O6y‘—IEHI/IIO;

1]eJIeHarpaB/IeHHOe PA3BUTHE BHYTPEHHUX yOEX/I€HHUI TMUHOCTH Ha OCHOBE KJTFOUEBBIX
1[eHHOCTel U UCTOPUUECKUX TPaJULUii 0a30BOM HayKW XMWY,

TOTOBHOCTb M CITOCOOHOCTb 00YYalOIIUXCsl PyKOBO/ICTBOBATLCS B CBOEH [1eSITe/TbHOCTH
1]eHHOCTHO-CMBIC/IOBBIMU yCTaHOBKaMU, MPUCYLIUMH [1€/I0OCTHOW CUCTEME
XUMHUYeCKOTro 00pa3oBaHusl;

Ha/inynre 1paBOCO3HdAHUA 9KOJIOTUYECKOM KYJIbTYPBI XU CII0COOHOCTH CTaBUTh Lejin U CTPOUTH
JKHW3HEHHLIe I1/1aHbI.

JIMUHOCTHBIE pe3yJ/IbTaThl OCBOEHUS MpeiMeTa « XUMUsD» JOCTUTAIOTCS B eJUHCTBe yueOHOU 1
BOCIIUTATe/IbHOM /1eATe/IbHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKUMU, COLJMOKY/IbTYPHBIMHY,
JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH Y M/jeajlaMi POCCHICKOTO TPayKIaHCKOT O 00IIieCTBa,
TIPUHSATHIMU B 00I1IeCTBe HOPMaMH U MPAaBU/IaMU TTOBeJIeHHs], CIIOCOOCTBYIOLIMMH ITPOLieccam
CaMOII03HAHUs, CAMOPA3BUTHSI M HPABCTBEHHOT'O CTAHOBJIEHUS] TMYHOCTH 00YYarOIIXCSl.
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JINYHOCTHBIE pe3y/IbTaThbl OCBOEHUS MpeaMeTa « XMMHs» OTPa)karoT COPMUPOBAHHOCTh
OTIbITa TI03HABATe/IbHOW U MPAKTUUeCKOU AiesTelTbHOCTH 00yUaroIuXCs TI0 pean3aliun
TIPUHSTBIX B 00IIecTBe [JeHHOCTeH, B TOM YKCJ/ie B YaCTH:

1) rpak/;JaHCKOro0 BOCIIUTAHMA:

0CO3HaHUsI 00yUarOIIUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00513aHHOCTEH, yBa)KeHUsI K
3aKOHY U MPaBOMOPSAKY;

npeacTaB/I€eHHs O COHA/IbHBIX HOPMAX U IMPpaBU/IaX MEXX/IMYHOCTHBIX OTHOILIEHUI B KOJ/IVIEKTHUBE,

FOTOBHOCTH K COBMECTHOM TBOpquKOﬁ AeATe/IbHOCTH IIPpH CO31aHUHN yI—IE6HbIX IIPOEKTOB,
pelnieHnun yqe6HbIX W T1I03HABATE€/IbHBIX 3d/ia4, BBIIIOJTHEHWKY XUMHWUYECKHNX 3KCIIEPHUMEHTOB;

CIOCOOHOCTH TTOHMUMATh Y TIPUHUMATh MOTHBBI, HAMEPEHWUs], JIOTUKY ¥ apryMeHThI APYTUX TIPU
aHasM3e pa3/IMYHbIX BU/IOB yueOHOM /1esiTeTbHOCTH;

2) NaTpMOTHUYECKOr0 BOCIIUTAHMS:
L[EHHOCTHOT'O OTHOLLIEHUS] K UCTOPUUECKOMY U HayUHOMY Hac/ie/Jii0 0TeueCTBeHHOW XUMUY;

yBa’KeHUsI K TMPOL[eCCy TBOPUECTBA B 00/1aCTH TeOPUU Y TIPAKTUUECKOTO NMPUMeHeHUs] XUMUY,
0CO3HaHUSI TOTO, UTO AOCTVKEHUS HAyKU eCTh pe3yJ/IbTaT AJTUTeTbHbIX Hab/roneHuH,
KPOMOT/IMBbBIX 9KCIIepUMEHTa/IbHbIX TTOUCKOB, MOCTOSIHHOTO TPY/la YUEHBIX U MPaKTHUKOB;

HMHTepeCa U IMO03HaBaTe/IbHbIX MOTHBOB B IMOJIYUEHHWH U ITOC/Ie4YIOIeM aHa/ln3e I/IH(I)OPMaL[I/II/I (0)
rnepegoBbIX JOCTHXKEHUAX COBpEMEHHOﬁ OTeueCTBeHHOU XUMHUU;

3) AYXOBHO-HPABCTBEHHOI'0O BOCIIUTAHUA:
HPaBCTBEHHOI'O CO3HAHUA, STUYECKOI'O MOBEAEHNWA;

CII0COOHOCTH OLIEHMBATL CUTYyalllH, CBA3dHHbIE C XUMUUYECKHUMU ABJIEHUAMU, U TIDUHHUMATh
OCO3HdHHbIE pelleHWsA, OPUEHTUDYACH Hd MOPA/IbHO-HPABCTBEHHLIE HOPMbI U LIEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE MOBeJieHUe U TIOCTYIKK CBOMX TOBApHUILIel C TTO3ULUIMA
HPABCTBEHHbIX U MPABOBbIX HOPM U OCO3HaHHWe T0C/IeICTBUM 3TUX MOCTYITKOB,;

4) popmupoBaHus Ky/IbTypPbl 3A0POBbS:

TIOHMMaHMUS LeHHOCTel 3/J0pOBOTO U 6Ge301acHOTro 0bpasa »KHU3HH, He0OXOAUMOCTH
OTBETCTBEHHOT'0 OTHOILIEHUs K COOCTBEHHOMY (hH3UUeCKOMY U TICUXUUECKOMY 3/10POBbIO;

cobutroieHust TIpaBU/ 6e30rmacHOro oOpalrieHus C BelieCTBaMu B OBbITY, TTIOBCeJHEBHOM )KU3HU U B
TPY/I0BOH JIeATe/IbHOCTH;

TIOHUMaHUs LeHHOCTH TTPaBUJ/I MHUBHU/YalTbHOTO Y KOJITIEKTUBHOTO 0e30T1acHOT0 TI0Be/IeHUs B
CUTYyaLUsX, YTPOXKAIOLMX 3/J0POBbIO U XKU3HU JIFOZEH;

OCO3HaHWUS MOCTeCTBUM 1 HETIPUATHS BPeJHBIX MPUBbIUEK (YIIOTpeOIeHus anKoroJis,
HapKOTHKOB, KYpeHUs);

13



5) TPy/A0BOr0 BOCIIUTAHUSA:

KOMMYHHUKaTHUBHOM KOMITETEHTHOCTH B yueOHO-UCCIeJ0BaTeIbCKOM [1eITe/TbHOCTH,
00I1IeCTBEHHO T0/Ie3HOM, TBOPUECKOM U APYTUX BUZAX /IeATETbHOCTH,

yCTaHOBKM Ha aKTMBHOE y4aCTHe B pellleHUH NTPaKTUYeCKUX 3a/lay COLMaabHOM
HarpaB/IeHHOCTH (B paMKax CBOero Kjacca, LIKOJIbI);

WHTepeca K MPaKTUYeCKOMY HM3yueHH0 nmpodeccuii pa3nuyHoOro poja, B TOM YKC/ie Ha OCHOBe
NIpUMeHeHUsI TIPeJJMeTHBIX 3HaHWUM T10 XUMUWY;

yBa)KeHUs K TPYAY, JIIOASM TPYZa U pe3ysbTaTaM TPY/A0BOM JesTelbHOCTH;

TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MHIWBHUYaIbHOM TPAeKTOPHU 00pa3oBaHusl, Oyaylei
nipodeccry ¥ pean3aluy COOCTBEHHBIX )KU3HEHHBIX T/IAHOB C YUETOM JIMUHOCTHBIX UHTEPECOB,
CIoCcoOHOCTeN K XMMHU, UHTEPECOB U TIOTpeOHOCTel 0011[eCcTBa;

6) 3K0/10rMUeCcKOro BOCIUTAHMS:

9K0JIOTUYECKH 1]e/1ec000pa3HOro OTHOIIEHUs K MPUPOJe, Kak UCTOUHUKY CYIL[eCTBOBAHUS >KHU3HU
Ha 3emie;

TIOHUMaHMS 17100a/TbHOTO XapaKTepa 3KO0JI0rMUecKuX npobieM, BIUSHUS SKOHOMUYECKUX
TIPOLIECCOB Ha COCTOSIHME TPUPOAHOU U COLMANbHON Cpe/ibl;

0CO3HaHUsI He0OXOIUMOCTH UCII0/IB30BaHUS AOCTKEHUI XUMUU [I7IsI pellieHNs BOTIPOCOB
paLMOHaIbHOTO TIPUPO/OTI0Ib30BaHUS;

aKTHMBHOT'O HEMpUATHS elCTBUM, IPUHOCALLMX BpeJ, OKpY Karolljel NPUPOSHOU cpejie, YMeHUs
TIPOTHO3MPOBATh HeO/IaronpUsTHBIE YKOJIOTMUYeCKre ITOC/Ie[CTBUS TPeJIIPUHUMAaeMbIX [[eHCTBUMA
Y IpeJj0TBpallaTh Ux;

Ha/IMUKWs PA3BUTOT'O 3KOJIOTHYECKOI'O MBIII/IEHNA, 9KO0JIOTUYEeCKOH KYJIbTYDBI, OIIbITa
AedATe/IbHOCTH 9KO0JIOTUYeCKOH HAIIpaB/I€HHOCTH, YME€HHKA PYKOBOACTBOBATLCA MU B
HOBH&BBTEHBHOﬁ, KOMMYHHKaTHBHOﬁ nu COL[I/IEUIBHOIZ IMpaKTHKe, CII0COOHOCTH U YMEHUA dKTUBHO
MPOTHUBOCTOATE NAE0J/IOTHU XEMO¢)06HH;

7) leHHOCTH Hay4YHOr0 NO3HAHHUSA:

c(OpMHPOBAHHOCTH MUPOBO33pEHUS, COOTBETCTBYIOLL[ET0 COBDEMEHHOMY YPOBHIO Pa3BUTHS
HayKU U 0011[eCTBEHHOM MPaKTHKH;

MOHMMaHU Crieliu(pUKY XMMHU KaK HayKH, OCO3HaHUs eé posid B (pOPMUPOBaHUU
PaL[MOHATBHOTO HAYYHOTO MBIIIJIEHUs], CO3/JaHHH LIeJIOCTHOTO TIpe/iCTaB/IeHusi 00 OKpy»KaroieM
MUpe Kak O eZJMHCTBe MPUPO/Ibl U UeoBeKa, B M03HAHWY MPUPO/IHBIX 3aKOHOMEPHOCTeN 1
perieHUH TIpo6IeM COXpaHeHHs PUPOAHOTO PAaBHOBECHST;

ybexx1EHHOCTH B 0COO0M 3HAUMMOCTH XVUMUH [IJIs1 COBDEMEHHOM [IUBUTM3ALUU: B eé
I'YMaHUCTHUYeCKOM HalpaB/IeHHOCTH W Ba)KHOM POJIM B CO3ZIaHWK HOBOM 0a3bl MaTepUaIbHON
KYJIbTYPBI, PeIlleHHuH r100anbHbIX TIPo06/IeM yCTOMUMBOTO Pa3BUTHS Ye/IOBeUeCTBA — ChIPhEBOM,
JHEPreTHUeCKOU, TUIIEBOU U SKOJIOTUYecKol 6e30macHOCTH, B pa3BUTHHA MeULIVHEI,
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obecrieueHUH YC/IOBUH YCTIEIITHOTO TPY/ia U 9KOJIOTUYECKH KOM(POPTHOMN >KU3HHU KaXK/[0T0 UjleHa
ob1iecTBa;

€CTeCTBeHHO-HayuHOW I'PaMOTHOCTH: TIOHUMAaHUS CYIIIHOCTH METO/IOB MO3HAHMSI, UCTIOb3YeMbIX
B eCTeCTBEHHBIX HayKax, ClI0COOHOCTH MCII0/1b30BaTh I0JIyyaeMble 3HAHUS /ISl aHau3a U
00bsSICHEeHUS SIB/IEHUM OKPY>KaloL[ero MUpa ¥ MPOUCXOASIUX B HEM M3MeHeHUM, yMeHUs [lefiaTh
000CHOBaHHbBIE 3aK/TFOUEeHHST HA OCHOBe HayuHbIX (DAaKTOB 1 UMEIOIIUXCS JAHHBIX C L[eJIbI0
TIOJTyYeHHs IOCTOBEPHBIX BHIBOZIOB,;

CIIOCOOHOCTH CaMOCTOSITE/IbHO MCI0/Ib30BaTh XMMHUUECKUE 3HAHUS AJId pelleHua HpO6]IeM B
pea/IbHbIX )KU3HEHHBIX CUTYaLUAX;

HWHTEepeCa K IMTO3HdHUIO U HCCJIG,E[OB&TEHLCKOﬁ AedaTeJIbHOCTH;

TOTOBHOCTH M CITOCOOHOCTH K HelpepbIBHOMY 00pa30BaHUI0 ¥ caM000pa30BaHUI0, K aKTUBHOMY
TIO/TyYeHUE0 HOBBIX 3HAHUM 110 XMMUK B COOTBETCTBUU C )KU3HEHHBIMU TIOTPEOHOCTSIMUY;

MHTepeca K 0COOeHHOCTSIM Tpy/ia B pa3/InuHbIX chepax mpodecCcoHaTbHOU AesTeTbHOCTH.
METAIIPEIJMETHBIE PE3YJ/IbTATbHI

MertaripejMeTHbIe pe3y/IbTaThbl OCBOEHHS yueOHOTo rpeiMeTa « XUMUsi» Ha YPOBHE CpeHero
o0111ero o6pa3oBaHys BK/IIOUAIOT:

3HauYMMBble i1 (HOPMHUPOBAHUS MUPOBO33PEHUST 00YUAIOLUXCSl MEXKUCLIATUTMHAPHBIE
(MexxTipeiMeTHBIE) OOIIleHayuHbIe TIOHSTHS, OTPa’Karolliye 11eJIOCTHOCTh HayUHOW KapTUHBI MUpa
Y CreliuUKy MeTO/I0B TT03HAHMUSI, UCI0/Ib3yeMbIX B eCTEeCTBEHHbIX HayKax (MaTepusi, BellleCcTBO,
3Heprusi, siBjieHue, MpoLiecc, CUCTeMa, Hay4yHbld (akKT, MPUHLUII, TUTIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TeopHs, UCC/iefioBaHue, Hab/roieHre, N3MepeHre, SKCIIePUMEHT U IDYTHe);

YHUBepcasibHble yueOHble 1elicTBUS (TI03HaBaTeIbHble, KOMMYHUKATUBHbIE, PETY/ISTHBHEIE),
obecreurBaroiye popmMrpoBaHUe (YHKLMOHATBHON FPAMOTHOCTU M COLIMAIbHON KOMITETeHL[UU
00yUaroIInXCs;

COCOOHOCTH 0OYYArOIIMXCS UCTI0/Ib30BaTh OCBOEHHbIE MeXKAWUCLIUIIMHAPHbIE,
MHUPOBO33peHYecKre 3HaHUs U YHHUBepcasbHble yueOHble IeMCTBYs B TI03HABaTe/IbHOW 1
colMa/ibHOM TIpaKTHKe.

MertarpejMeTHbIe Pe3y/bTaThl OTPAXKAOT OBJIa/ileHe YHUBePCATbHbBIMU yUueOHbIMU
M03HaBaTe/IbHbIMU, KOMMYHUKAaTUBHBIMU U PETY/ISTHBHBIMU [1€HCTBUSIMHU.

OBJ/1aieHNe YHUBEPCA/TBHBIMH YUe0HBIMH MO3HABATe/IbHBIMH JefCTBUSIMH:
1) 6a3oBbIe JIOrHYECKHE AeHCTBUSA:

CaMOCTOATEe/IbHO CbOpMy'JII/IPOBaTb " dKTYa/IM3UPOBATh HpO6]I€My, BCECTOPOHHE eé
PaCCMaTpPUBATh,

onpenesaThb Lejin aedTe/IbHOCTH, 3d/iaBas IIapaMeTPhbl U KPUTEPUH WX NOCTHXKE€HKA, COOTHOCHUTDH
pe3y/bTaThbl AeATE/IbHOCTH C MMOCTAB/IEHHBIMU LI€IAMU;
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HCI10J/Ib30BATh ITPY OCBOEHHHN 3HAHUM HpHéMbI JIOTM4YeCKOI'O MBIIJIEHUS — BBIAE/IATH
XdpPaKTepHbIe MMTPHU3HAKH TIOHATUM U YCTaHaB/IMBATb UX B3daMMOCBA3b, WUCII0/Ib30BATh
COOTBETCTBYIOLIME ITOHATHUA OJIA 00BsICHeHHS OTAe/IbHBIX (l)aKTOB %1 HBJ'IeHI/II\/JI;

BBIOMpATh OCHOBAHMSI M KDUTEPUH [i/Tsl KIacCU(UKALN BeI[eCTB M XMMHUYeCKUX PeaKIni;
yCTaHaB/MBaTh PUUMHHO-C/Ie/ICTBEHHbIE CBSI3U MeXX/ly U3y4yaeMbIMU SIBJIEHUSIMUY;

CTPOUTB JIOTUYECKUEe pacCy>keHus (MHAyKTHBHbIE, IelyKTUBHbIE, [10 aHAJIOTHH), BbISIB/ISTh
3aKOHOMEPHOCTH U TIPOTUBOPEUMsi B paCCMaTPUBAeMbIX sIB/IEHUSX, (DOPMYIMPOBATh BLIBOZbI U
3aK/TFHOUEeHUSI;

TPUMEHSTh B TIPOLieCCe MO3HaHUs, UCI0/Ib3yeMble B XUMUM CUMBO/IMYeCKre (3HaKOBBIE)
MO/Ie/TH, Pe0Opa30BbIBaTh MOZIE/TbHBIE MPEe/ICTAB/IEHUS — XUMUUECKUH 3HAK (CUMBOJT)
3/IeMeHTa, XUMHUecKas popMysia, ypaBHEHHE XUMUUECKO PeaKI[Ui — MPH PeIleHUH yueOHbIX
M03HaBaTe/IbHbIX U MPAKTUYEeCKUX 3aJay, IPUMEeHSTh Ha3BaHHbIe MOJe/IbHbIe TIpe/iCTaBIeHUs
JI7Is1 BBISIBJIEHUST XapaKTePHBIX MIPU3HAKOB U3yuaeMbIX BeIeCTB U XUMUUEeCKUX peaKLvi.

2) 6a3zoBbIe MCC/Iel0BATE/IbCKHE [[eHCTBHUSA:
BJIaZIleTh OCHOBAMM METO/I0OB Hay4YHOI'O IMO3HAHUS BeLeCTB ¥ XUMUYECKUX peaklui;

(hopMyMpoBaTh LieJiu U 3aJ,auu UCC/ie/J0BaHKs1, UCII0/Ib30BaTh [1OCTaB/IeHHbIe M CAMOCTOSITe/IbHO
c(opMy/IMpOBaHHbIe BOIIPOCH] B KaUeCTBe UHCTPYMeHTa [03HaHUsI U OCHOBBI J1/Is1
(hopMHpOBaHUs TMINOTE3bI 10 TIPOBEPKe MPaBUIbHOCTH BbICKa3bIBA€MbIX CYKIEHU;

B/IafIeTh HABBIKAMM CAMOCTOSITE/ILHOTO TUITAHUPOBAHHMS ¥ TIPOBE/IEHUST YUeHUUECKUX
SKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHsI Hab/TF01aTh 3@ XO/I0M TPOLIeCCca, CAMOCTOSITE/TbHO
MPOrHO3MPOBATh €r0 Pe3y/bTaT, GOPMY/IMPOBATE 000OIIEHHS U BLIBOJbI OTHOCHUTETLHO
JIOCTOBEPHOCTHU Pe3y/IbTaTOB UCC/IeI0BaHMsI, COCTAB/IATH 000CHOBAHHBIM OTUET O TIPOZETaHHOM
pabore;

NproOpeTaTh OMbIT yUeHNYeCKOW UCCIeJ0BaTeIbCKOM 1 IPOEKTHOM JieaTeTbHOCTH, MPOSIBIISATh
CIOCOOHOCTH ¥ TOTOBHOCTB K CAMOCTOSITE/TbHOMY TTOUCKY METO/IOB PellleHusT TPAaKTUUeCKHX
3ajjau, MPUMEHEHUI0 pa3/IMUHbIX METO/|0B [T03HAHUSI.

3) pab6oTa c uadopmanueii:

OPUEHTHPOBAThCS B PAa3/IMUHBIX UCTOUHMKAX MH(POPMaLMKU (HayyHO-TIOMy/IsIpHast IuTepaTypa
XVMHUYeCKOTO COZIepKaHus, CTIpaBOYHbIe TT0Cco0Ust, pecypchl MIHTepHeTa), aHaIM31poBaTh
MH(OPMaLIMIO Pa3/IMUHbIX BUI0B U (hOPM MpeficTaBIeHus, KPUTUUECKHU OLeHUBATh eé
JIOCTOBEPHOCTb U HEIPOTHBOPEUNBOCTb;

(hopMyTMpOBAaTH 3arpoOChl ¥ IPUMEHSITh Pa3/IMUHble METO/IbI ITPY TIOMCKe U 0TOope
nH(popMaryy, HeoOX0AMMOM A1JIs BBIMTO/IHEHHST YUeOHBIX 3a/jau OINpeZie/IeHHOTO THTIA;

HDI/IO6PETEITI> OITBIT HMCITO/Ib30BaHUA I/IH(bOpMaI_[I/IOHHO-KOMMYHI/IKEITI/IBHI)IX TeXHOJIOTUH U
Pa3/IMUHBbIX TIOMCKOBLIX CUCTEM;
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CaMOCTOSITe/IbHO BbIOMPATh ONMTUMabHYI0 (OpMY TpeficTaBIeHus] MH(POpMaLuu (CXeMbl,
rpaduKy, JuarpaMMbl, TabULIbI, PUCYHKH U APYTHE);

WCMO/b30BaTh HAyuHbId s3bIK B KAauecTBe CpeACTBa MpU paboTe C XUMHUUECKOM
vHpopMaLeli: TMPUMeHsTh MeXXrpeAMeTHble ((pu3nueckre W MareMaTUyeckue) 3HaKU U
CUMBOJTBI, (hopMyJibl, abOpeBUaTyPbl, HOMEHK/IATYDY;

HCI1I0/1b30BATh U Hp606p830BbIBaTb 3HAKOBO-CHUMBOJ/IMUECKHE CPEeACTBA HATVIAAHOCTH.
OBJIHJJ[EHI/IE YHUB€PCA/IbHBIMH KOMMYHHKATHBHBIMHA AEﬁCTBHHMH:

3a/laBaTh BOMPOCHI TI0 CYyILIeCTBY 00CYyKAaeMOoi TeMbl B XOZie Auasiora U/uiam JUCKYCCHUH,
BBICKa3bIBaTh Uled, hOpMYJ/IMPOBATh CBOM MPEJIOKEeHHsI OTHOCUTE/ILHO BBITIOTHEHUS
rpe/iyIoKeHHOU 3a/lauu;

BBICTYIATh C Mpe3eHTalell pe3ynbTaToB [03HABATe/IbHOW JesiTe/IbHOCTH, TT0JTyUeHHBIX
CaMOCTOSITE/IbHO U/TM COBMECTHO CO CBEPCTHUKaMH TPU BLITIOJTHEHUU XMMHUUECKOT0
9KCTIepUMEeHTa, MPaKTUYeCcKoi paboThl 10 UCC/IeJOBaHUI0 CBOMCTB M3yuaeMbIX BellleCTB,
peanu3aluy yuebHOro rpoekTa v ()OpMyJTUPOBATh BLIBO/bI TI0 Pe3y/bTaTaM MPOBeAEHHBIX
HCC/IeIOBaHUM MTyTEM COTJIaCOBaHUs MO3UIUM B X0Zie 00CyKAeHHsI 1 0OMeHa MHEeHUSIMHU.

OBJj1aieHHe YHUBEPCA/IbHBIMH Pery/sTUBHBIMU ieHCTBHUAMU:

CaMOCTOSITe/IbHO TUVIaHUPOBATh U OCYILeCTB/ISATh CBOKO [T03HABaTe/IbHYIO JesTebHOCTS,
oripeziessisi €€ LjeJId U 3a/lauu, KOHTPOJIMPOBaTh U 10 Mepe Heo0X0UMOCTA KOPPEKTUPOBATh
TIpe/ijlaraeMblii a/ITOPUTM JIeHCTBU MPU BBITIOJTHEHUM yUueOHBIX U UCC/Ie/I0BaTeIbCKUX 3a/1adY,
BbIOMpaTh Haubosee 3¢pPeKTUBHBIN CrI0COO MX pellleHHst C YU4ETOM TOJTyueHUst HOBBIX 3HAaHUM 0
Bell|eCTBaX ¥ XUMUUECKHX PeakKLUsX;

OCYILIeCTBJISITh CAMOKOHTPOJIb CBOEH ZlesiTeJIbHOCTA Ha OCHOBE CaMOaHaIu3a U CaMOOLIEHKH.
IMPEJMETHBIE PE3YJ/IBTATHBI

10 KJTIACC

[IpeMeTHBIe pe3y/bTaThl 0CBOEHHUsI Kypca «OpraHuyeckasi XMMUs» OTPakaroT:

chOpMHPOBAHHOCTH MPe/CTaB/IeHUIN 0 XUMUUECKOM COCTaB/ISIIONIel eCTeCTBeHHO-HayUYHOU
KapTUHBI MUPa, POJIM XUMHUU B TIO3HAHUU SIB/IEHUH NTPUPO/bl, B (POPMHUPOBAHUU MBILLUIEHUS U
Ky/IbTYPbI TMYHOCTH, €€ PyHKLIMOHATLHON rPaMOTHOCTH, HEOOXOJUMOM /IJ1s pelleHust
MPaKTHUEeCKUX 3aJau ¥ 9KOJI0THYeCKd 0O00CHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO
TIPUPOJHOU CpeJe;

B/Ia/leHNe CUCTEMOM XMMUUYEeCKUX 3HAHWUM, KOTOpasi BK/TFOUAeT: OCHOBOITOJIAT aloII[He TTOHSTHS
(XMIMHUYeCKUi1 3/IeMeHT, aToM, 3/IeKTPOHHast 000/104Ka aToMa, MOJIeKYJia, BalIeHTHOCTb,
3/1IeKTPOOTPULIATE/ILHOCTh, XMMUUeCKasi CBs3b, CTPYKTYpHast (hopMyJia (pa3BépHyTas U
COKpaIIéHHast), MOJIb, MOJISIPHAst Macca, MOJISIPHBIA 00bEM, yTIepO/IHBIN CKeJleT,
¢byHKUMOHAaIbHAs TPYIINa, pajiiKas, U30MepHsi, N30Mephbl, TOMOJIOTMYeCKUA PsiJi, TOMOJIOTH,
YT7IeBOZIOPO/Ibl, KUCIOPO/, M a30TCo/ieprKalljie CoeJuHeH s, MOHOMeD, TIOJIMMep, CTPYKTYPHOe
3BEeHO, BLICOKOMOJIEKY/ISIpHbIe COeIMHeHUs); TEOPUX U 3aKOHBI (TeopHsi CTPOEHHSI OpraHUuecKux
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BeirlecTB A. M. ByT/iepoBa, 3aKOH cOXpaHeHHsI MacChl Bell|eCTB); 3aKOHOMEPHOCTH,
CUMBOJTMYECKUH $13bIK XMMHUH; MUPOBO33peHUeCKHe 3HaHUS, Jie)Kalllie B OCHOBe TIOHUMaHUs
TIPUYMHHOCTH ¥ CUCTEMHOCTH XUMUUeCKUX sIBJIEHUM, (haKTO/IOrMUecKre CBeZleHHsl O CBOMCTBAX,
CoCTaBe, TIOJTy4eHUH U 6e301acHOM UCII0/Ib30BaHUM BaXKHENIIINX OpraHMuecKuX BellecTB B ObITy
Y TIPaKTHUeCKOU JiesiTe/TbHOCTU Ye/loBeKa;

Cc()OpMHPOBAHHOCTb YMEHUM BbISIB/IATh XapaKTepHble PU3HAKU MTOHATHH, yCTaHABIUBaTh UX
B3aMMOCBSI3b, MCI0/Ib30BaTh COOTBETCTBYIOLME MTOHATHUS [IPU OMTMCAHMU COCTaBa, CTPOEHUS U
rpeBpalleH! OpraHu4eCcKrux CoeJMHEeHUH;

c(OpMHUPOBAHHOCTb YMEHUI UCTIOb30BaTh XUMHUUECKYH0 CUMBOJIUKY [IJisi COCTaBJIeHUS
MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIl[EHHOM) (OpMy/T OpraHuueCKUX BellleCTB
Y YPaBHEHUI XUMHUECKUX PeaKlvi, U3roTaB/IMBaTh MO/IeJId MOJIEKY/T OPraHUYeCKUX BeleCTB
JUTST WITFOCTPALMU UX XUMAYeCKOTO U TTPOCTPAaHCTBEHHOT'O CTPOEHHS;

cchOopMHPOBAaHHOCTh YMEHHM yCTaHABIUBATh MPUHA/IIE)KHOCTh U3yUeHHBIX OPraHuUeCcKuX
BeIIleCTB 110 UX COCTaBY U CTPOEHUIO K OTpe/ie/IEHHOMY KJ1acCy/TpyTire coeZJMHeHH
(yryieBoj0po/ibl, KUC/IOPO/, U a30TCOZeprKalliiie CoOeJUHEeHUs], BBICOKOMOJIEKY/ISIPHbIE
coe/IMHeHUs ), laBaTb UM Ha3BaHUs I10 cucTeMaTHueckoit HomeHKaaType (IUPAC), a Takxke
TIPUBO/IUTH TPUBHAJIbHBIE Ha3BaHUsI OT/e/IbHBIX OPraHUYeCKUX BelleCTB (3TU/IeH, TIPOTIUIeH,
arleTU/IeH, STUJIEHTJIUKO/Ib, TIHLepYH, (peHos1, popmanbaerus, aleTaabAerus, MypaBbUHas
KUC/IOTa, YKCYCHasi KUCJI0Ta, 0JIeMHOBasi KUC/IOTa, CTeapUHOBAsi KMCJIOTa, I/IF0K03a, GpyKTO3a,
KpaxmaJl, 11eJUTH0J103a, TJIULVH);

Cc(OpPMHUPOBAHHOCTb YMEHHUS ONpeZie/isiTb BUJbl XUMUUECKOM CBS3U B OPraHWYeCKUX
coeZiMHeHUsIX (OZMHApHbIe U KpaTHLIE);

Cd)OpMI/IpOBaHHOCTL YMeEHUA IMTPUMEHSATD T10/IOKEHUA TEOPHUU CTPOEHUSA OPIrdHUUECKHUX BEILECTB
A. M. BYTHEPOBB AJI 00BACHeHHUS 3aBUCUMOCTH CBOMCTB BeleCTB OT UX COCTaBa U CTPOEHHS,
3dKOH COXpPdHEHHA MdCChI BeIeCTB;

cOopMHPOBAHHOCTh YMEHHI XapaKTepHU30BaTh COCTAaB, CTPOEHHE, PU3NUECKHe U XUMHUECKHUEe
CBOMCTBA TUITMUHBIX TPe/ICTABUTE/IEH Pa3/TMUHbIX KaCCOB OPraHUYeCKHX BelecTs (MeTaH,
9TaH, 3TUIEH, MPOIWJIEH, alleTWIeH, OyTaaueH-1,3, MeTun0OyTaaveH-1,3, 6eH30/1, MeTaHOM,
9TaHO/I, STHU/IEHT/IUKOJ/Tb, TJIMLIEPUH, (DeHO, alleTaslbAeryl, MypaBbHHAast U YKCYCHast KUC/IOTHI,
TJIFOKO03a, KpaxMaJl, LIeJUTF0JI03a, aMUHOYKCYCHast KUC/I0Ta), WTFOCTPUPOBATh Te€HEeTUUYECKYHO
CBSI3b MEXKY HUIMH ypaBHEHHUSIMA COOTBETCTBYIOIIMX XUMUUECKHX PeaKIMii C UCI0/Ib30BaHHEM

CTPYKTYPHBIX (POPMYJI;

Cc(OpMHPOBAHHOCTb YMEHHs XapaKTepru30BaTb UCTOUYHUKH YI/IEBOIOPOJJHOTO ChIpbsi (He(TH,
NPUPOJHBIN Ta3, Yrosb), CHOCOObI WX T1epepabOTKM W TPAaKTUUecKoe TIPUMeHeHre
TIPOJYKTOB T1epepaboTKH;

c(hOpMHPOBAHHOCTh YMEHUM MPOBOJUTh BbIUMC/IEHHUS [10 XUMUYECKUM YPaBHEHUSIM (MaccChl,
00bEMa, KOJTMUeCTBa UCXO/IHOTO BelllecTBa WK MPO/yKTa Peakliy 10 U3BeCTHLIM Macce,
00bEMY, KOTMUECTBY OFHOTO U3 UCXOHBIX BEIL[eCTB UM MPOAYKTOB peakivn);

C(l)OpMI/IpOBaHHOCTb YMEHI/II\/JI B/1aJ€Tb CHUCTEMOM 3HaHUKM 00 OCHOBHBIX METOaX HayUHOr'O
IMMO3HdHMUS, UCITI0J/Ib3YEMbIX B XUMHUU TIPU U3YUEHNHU BEIECTB U XUMHWUYECKUX SIBJIEHUI
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(Ha6JII-O,Z[6HI/Ie, Hn3MepeHue, SKCIIepuMeEHT, MOAQJ’II/IPOBHHI/IG), HCII0/Ib30BaTh CUCTEMHbIE
XUMHWYeCKHe 3HaHWA OJ15 TIpUHATHUA pELHeHI/Iﬁ B KOHKPETHBIX )KU3HEHHBIX CUTYyal|UsAX, CBA3dHHBIX
C BelljeCTBaMH M UX IIPUMEHEHHEM;

c(OpMHPOBAHHOCTL YMEHUM COO/TH0/IaTh MPaBU/Ia MOb30BaHUSI XUMHUUECKOU TTOCYI0U U
naboparopHbIM 000PyZOBaHKEM, a TaK)Ke TIpaBuyia 00paIleHus C BeljeCTBaMU B COOTBETCTBHU C
WHCTPYKLUSIMU T10 BBITTOJTHEHHUTO Ta00paTOPHBIX XUMHUECKHUX OITBITOB;

c()OpMHPOBAHHOCTb YMEHUM I/IaHMPOBaTh U BBINO/IHATh XUMUUECKUH SKCIIePUMEHT
(mpeBpallleHys1 OpraHUUeCcKuX BellleCTB [IPY HarpeBaHUM, N0IyYeHre STHU/IeHa U U3yJyeHue ero
CBOMCTB, KaueCTBEeHHbIe PeaKL[i OPraHn4YeCKHX BeIlecTB, JeHaTypalys OeKoB rpu
HarpeBaHWY, LIBeTHbIEe Peakly 0e/KOB) B COOTBETCTBUH C TMPaBUIAMH TeXHUKHU 0€30MacHOCTH
npy oOpallieHrH C BelljecTBaMU U J1JabopaTopHBIM 000pyZi0BaHeM, TIPe/CTaB/ISATh Pe3y/IbTaThl
XMMUUYECKOr0 SKCTriepuMeHTa B (JOpMe 3arucH ypaBHEeHUM COOTBETCTBYOLIMX peakLivi U
¢bopMyMpoBaTh BHIBOZLI HA OCHOBE 3THX Pe3y/bTaToB;

c(OpMHPOBAHHOCTb YMEHU KPUTUUYECKU aHa/IM3UPOBaTh XUMUUECKYH0 HH(OpMaLHIO,
TMoJIyYyaeMyto U3 pa3HbIX UCTOUYHUKOB (CpeZicTBa MacCOBOW MH(popMaLyu, VIHTepHeT U ApYyTrux);

c(OopMHUPOBAHHOCTb YMeHUI COO/MI0/jaTh MpaBU/ia SKOJIOTHYeCKHU 1iesiecoo0bpa3Horo roBefieHus B
OBbITY U TPYZOBOM JieITe/TbHOCTHU B 11eJIIX COXPaHeHUs CBOEro 3/]0POBbsl U OKpY Katollei
MIPUPO/IHOM Cpe/ibl, 0CO3HABaTh OMAaCHOCTb BO3/|eHCTBUS Ha KUBbIe OPraHU3MbI OIpe/le/IEHHbIX
OpraHuuYecKHX BelllecTB, TOHUMast CMbIC TToka3atess [1/1K, mosicHATh Ha TprMepax Crioco0bl
yMeHbllIeHUs ¥ NIpeJi0TBpallleHHsI UX BPeJHOT0 BO3/|eliCTBUS HAa OPraHu3M YesiI0OBeKa;

AJIsA O6yan-OH_[I/IXCH C OrpaHUY€HHBIMH BO3MO>KHOCTAMHU 340DPOBbA: YMEHHWE TIDUMEHATL 3HAHHWSA
00 OCHOBHBIX AOCTYIIHBIX METO/ZIaX ITO3HAHWA BEIIECTB U XUMHNYECKUX HB]IGHPIIZ;

JUTsL CJIeTIBIX U C1ab0BUASAIMX 00yUaroIUXCsl: YMeHHe UCI0JIb30BaTh peyibe(yHO-TOUeUHYI0
cuctemy obo3HaueHuit JI. Bpaiisisi 17151 3anyMcy XUuMUUeckux Gopmy..

11 K/TIACC
[TpepMeTHBIE pe3ysbTaThl 0CBOeHUS Kypca «O01as 1 HeopraHuueckasi XUMUs» OTPaXKaroT:

chOopMHPOBAHHOCTH TMPe/ICTABIEHHUIN: 0 XUMUUECKOM COCTaB/IsIIONIeN eCTeCTBeHHO-HayUHOM
KapTUHBI MUPA, PO/IM XUMHUH B TIO3HAHWUU SIBJIEHUH MPUPO/bI, B (POPMUPOBAHHY MBIIIIEHUS U
KY/IbTYPbl IMYHOCTH, €€ (PYHKIIMOHA/TbHON rPaMOTHOCTU, HEOOXOAUMOM AIJisl pellieHus
MPAKTUUECKUX 3a7lau ¥ 9KOJIOTHUeCKH 000CHOBAHHOT'O OTHOIIIEHUS K CBOEMY 37I0POBbIO U
TIPUPOJHOU CpeJe;

BJIaJleHHe CUCTeMOM XUMUUYeCKUX 3HaHUM, KOTOpasi BK/TF0UaeT: OCHOBOIIO/Iaratoliiyie TOHSTHS
(XMUMHUEeCKHUH 37IeMeHT, aTOM, U30TOTIl, S-, P-, d- 37IeKTpOHHBIe OPOUTa/N ATOMOB, KOH, MOJIEKY/Ia,
MOJIb, MOJISIDHBIN 00bEM, BalIeHTHOCTb, 3JIEKTPOOTPHULIATE/TBHOCTD, CTEIIeHb OKUC/IEHHS,
XUMMYeCcKas CBs3b (KOBaJIeHTHas, MOHHas1, MeTa/ulnueckas, BOJOPO/Has), KpUCTa/UIMUecKast
pelIéTKa, TUMbl XUMUYECKUX pPeakLii, PACTBOP, JIEKTPOJIUThI, He3/IeKTPOJIUTHI,
3/IEKTPOJIMTHYECKAas JUCCOLMaLMs, OKUC/IUTeNb, BOCCTAHOBUTEb, CKOPOCTb XUMHUYECKOU
peakLM, XMMUYeCKOoe PaBHOBeCHE); TEOPUU U 3aKOHBI (TeOpUS 3/IeKTPOJIUTHUECKOM
Jccouyanyy, nepuogryeckuit 3akoH /1. 1. MeHeneeBa, 3akOH COXpaHeHHsI MacChl BELL|eCTB,
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3aKOH COXpaHeHUs U NpeBpallleH!s] SHepruy NpU XUMHUYeCKHUX peakLUsx), 3aKOHOMePHOCTH,
CUMBOJ/IMUECKUH S13bIK XUMUM, MUPOBO33pDeHUYeCKHe 3HaHUs, JleKalljie B OCHOBe [TIOHUMaHUs
MIPUYMHHOCTH U CUCTEMHOCTH XMUMUYeCKUX sIBJIeHUH, (haKTO/I0rMuecKue CBeJleHHsl O CBOMCTBax,
cocTaBe, MoJIy4eHUH 1 0e3011acHOM HCII0/Ib30BaHUM BaXKHEHMIIINX HeOPraHMUeCKUX BellleCTB B
OBbITY ¥ MPAKTUYECKOU JIesATe/TbHOCTH UeI0BeKa;

Cc(OPMHPOBAHHOCTb YMEHUM BBISIB/IATh XapaKTepHble MPU3HAKU MOHITUM, YCTaHaBIUBATb UX
B3aUMOCBS3b, UCII0/Ib30BaTh COOTBETCTBYIOLIME [TOHATHS IPU ONKMCAHUM HeOpraHu4eCKUX
BelleCTB U UX NpeBpallleHNl;

Cc()OpMHPOBAHHOCTb YMEHHUM HCIO/Ib30BaTh XUMUYECKYH CUMBOJIMKY JI/Is1 COCTaB/ieH!st (hopMyJI
Bell[eCTB U YPaBHeHUI XUMUUECKUX peaklui, cuctreMatnyeckyro HomeHKIaTypy (IUPAC) u
TPUBHAJ/IbHbIE Ha3BaHUs OT/e/IbHbIX HeOPraHWYeCKUX Bell|eCTB (yrapHbld ras, yIJIeKUC/IbIY ras,
aMMMakK, raméHas U3BeCTb, HeraléHasl U3BeCTb, TMTheBas COZa, MUPUT U ApyTHe);

chOpMHPOBAHHOCTh YMEHUI OTpe/ie/IsiTh BaIeHTHOCTb U CTeleHb OKUC/IeHHSI XUMUUeCKHUX
3/IeMEHTOB B COeIMHEHHUSIX Pa3/IMYHOro COCTaBa, BUJ, XUMUYECKOW CBsI3U (KOBajieHTHasl, MOHHasl,
MeTalsin4yeckasi, BOJOpO/iHasi) B COeIUHEHUSIX, TUIl KPUCTA/L/TMUeCKON PellIéTKH KOHKPETHOT O
BellleCTBa (aTOMHasi, MOJIeKYJIsIpHasi, MOHHAs1, MeTa/lJInuecKast), XxapakTep Cpe/ibl B BOJHbBIX
pacTBopax HeOPraHUUeCKHUX COeUHEeHUI;

chOpMHPOBAHHOCTh YMEHUM yCTaHaBIUBaTh MMPUHA/I/IEXKHOCTh HEOPraHNYeCKUX BeLeCTB M0 UX
COCTaBy K OTpe/ie/IEHHOMY K/acCy/Tpyrire coelMHeHuH (TPOCThbIe BelljeCcTBa — MeTaslIbl U
HeMeTasl/ibl, OKCU/IbI, OCHOBAHUSI, KUCJIOThI, aM()OTepHbIe TUAPOKCUbI, COJH);

c(OopMHUPOBAHHOCTL YMEHUM PacKpbIBaTh CMbIC/I Tlepruouueckoro 3akoHa /. V. MeHzeneeBa u
JIEMOHCTPUPOBATh €r0 CUCTEMATHU3UPYIOLIYI0, 00bSICHUTE/bHYIO U TIPOTHOCTUUECKYH0 (DYHKLIWY;

c(hOpMHPOBAHHOCTb YMeHUI XapaKTepu30BaTh 3/IeKTPOHHOE CTPOeHHe aTOMOB XUMUUeCKUX
sneMeHTOB 1—4 neprozoB [leproarueckoi CUCTeMbl XUMHUUYECKUX 37emeHTOB /1. U.
MeHzienieeBa, UCIOMb3Ysl IOHATHS «S-, P-, d-2/IeKTPOHHBIE OPOUTAMM», «IHEPreTHUeCKHe
YPOBHH», 00BSICHSATH 3aKOHOMEPHOCTH M3MeHEHHsI CBOMCTB XUMHUUECKHX 37IEMEHTOB U MX
Ccoe/IMHeHUH 110 Tlepro/iaM U rpyrinam [leprozimueckoi cCUCTeMbl XUMHUUYeCKUX 37emMeHToB /1. U.
MeHpeneeBa;

cchOopMHPOBAHHOCTh YMEHHI XapaKTepru30BaTh (OIMMCHIBaTh) 00II[He XUMHUUeCKHe CBOMCTBA
HeopraHUUeCKUX BellleCTB Pa3/IMUHBIX K/IaCCOB, TIOATBEPXKJATh Cyll[eCTBOBaHUe TeHeTHUeCKOM
CBSI3U MeKy HeOpraHW4eCKVMH BellleCTBaMU C TIOMOII[bI0 YPaBHEHUI COOTBETCTBYIOIIUX
XUMHUUYECKUX pPeakLnii;

c(OpMHUPOBAHHOCTb YMeHUS K/1aCCU(PULIMPOBaTh XMMUUYECKHe PeakLiy 110 pa3MuHbIM
TIpY3HaKaM (UMCITy U COCTaBy pearvpyrolux BellecTBs, TerioBoMy 3¢ GdeKTy peakiiyy,
M3MeHeHHUIO CTerleHel OKHC/IeHus 3/IeMeHTOB, 00paTUMOCTH peakljiM, yUacTHIO KaTajnu3aTopa);

chOpMHPOBAHHOCTh YMEHUI COCTaB/ISATh yPaBHEHHs Peaki[yii pa3InuHbIX TUTIOB, TOJIHbIE U
COKpaIlléHHbIE YPAaBHEHHUsSI Peakliii MOHHOro OOMeHa, yUWThIBasi YC/AOBHUS, TIPU KOTOPBIX
3TU peakLuu UAYT 0 KOHLIa;
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c(hOpMHPOBAHHOCTh YMEHUM MPOBOJUTh PeaKLvy, O TBEeP)KJatole KaueCTBeHHBIN COCTaB
pa3/UUHBbIX HEOPraHWYEeCKUX BelleCTB, paClio3HaBaTh OMBITHLIM MYTEM MOHBI, IPUCYTCTBYHOLIIME
B BOZHBIX paCcTBOpax HeOpraHMUeCcKUX BellecTs;

c(OpMHPOBAHHOCTb YMEHUI PaCKpbIBaTh CYLIIHOCTb OKMCIUTEIbHO-BOCCTAHOBUTE/IbHBIX
peak1ii TOCPeACTBOM COCTaB/IeHUs IeKTPOHHOTO OanaHca 3TUX peakKLuii;

c(OpMHUPOBAHHOCTb YMeHUM 0OBSICHATh 3aBUCUMOCTb CKOPOCTU XUMHUYECKOH peakijiu OT
pa3nUuHbIX ()aKTOPOB; XapaKTep CMeLeH!s] XMMUYeCKOr0 paBHOBECHS B 3aBUCHMOCTU OT
BHellIHero Bo3zelctBus (mpuHuun Jle [larense);

Cc(OpPMHPOBAHHOCTh YMEHHUM XapaKTepHU30BaTh XMMUUYECKHE TIPOIIeCChI, JIe)Kall[ie B OCHOBE
TIPOMBIIIJIEHHOTO TTOJTyYeHHUs] CEPHOM KUC/IOThI, aMMHaKa, a Takke chopMHUPOBaHHOCTh
nipe/icTaB/ieHni 00 0OLUX HayUYHbIX TIPUHITMITAX U 9KOJOTMUECKUX TTPOo06IeMax XUMHUECKOT0
TIPOM3BO/ICTBA;

c(OpMHUPOBAHHOCTb YMEHUM MTPOBOIUTH BHIUMC/IEHUS C MCTIO/Ib30BaHMEM TMTOHSTHSL «MacCcoBast
JIO7IsI BEIL|eCTBA B pacTBOPe», 00BEMHBIX OTHOIIEHHUH T'a30B MPU XUMHUUECKUX PeaKLIMsIX, MaCcChl
Bell[ecTBa WM 00bEMa ra3oB 110 H3BeCTHOMY KOJIMUECTBY BellleCTBa, Macce Wiv 00bEMy OFHOTO
Y3 y4aCTBYIOLIUX B PeakL|UM BelleCTB, TelyIoBoro 3¢ ¢ekra peakijii Ha OCHOBE 3aKOHOB
COXPaHEeHHsI MacChl BeLeCTB, MPeBpall{eH!s] U COXpaHeHUs! SHePTUH;

c(OpMHPOBAHHOCTL YMEHUM COO/TF0/IaTh MPaBH/Ia MOTb30BaHUSI XUMHUUECKOU TTOCYI0U U
nabopaTopHBIM 000py/I0BaHUEM, a TAaKXKe TIpaBU/Ia 00palljeHus C Bel[eCTBAMUA B COOTBETCTBHUU C
WHCTPYKLUSIMU T10 BBHITTO/THEHHIO 1aD0PaTOPHBIX XMMHUUECKHUX OITBITOB,;

chOpMHPOBAHHOCTh YMEHUI MJIaHUPOBATh U BBIMIOJIHATH XUMUUECKHN SKCIIePUMEHT
(pa3nokeHue epoKCHA BOAOPO/ja B MPUCYTCTBUM KaTaau3aTopa, orpejiesieHre Cpe/ibl
PacTBOPOB BeLL[eCTB C MOMOLLbI0 YHUBEPCAIbHOTO0 UHAMKATOPA, BAWsSHKE PAa3TAYHbIX

(hakTOPOB Ha CKOPOCTh XUMUUECKOW peaKI[iH, peakliuid HOHHOTO 0OMeHa, KaueCTBEeHHbIe
peakilyy Ha CyJb¢aT-, KapOOHaT- ¥ XJIOPU/-aHUOHBI, Ha KATHOH aMMOHWUSI, PellieHre
JKCrepyMeHTabHbIX 3a/lau 1o TeMam «MeTanibi» U «HeMeTansibi») B COOTBETCTBUU C
NpaBWIaMH TeXHUKU

Ge3omacHOCTY TIpU 0OpaIlleH|H C BellleCTBaMHU 1 J1abopaTOPHBIM 000PYy/10BaHUEM, TTPe/ICTABIATh
pe3y/bTaThl XUMHUYECKOr0 9KCIiepruMeHTa B (hopMe 3arrcy YpaBHEeHUI COOTBETCTBYHOIIUX
peakuii 1 (popMy/IMpOBaTh BLIBO/bI HA OCHOBE 3THX pe3y/bTaToB;

chOpMHPOBAHHOCTh YMEHUM KPUTHUECKU aHA/TM3UPOBAaTh XUMUUECKYI0 HH(OPMALIHIO,
MO/Ty4yaeMyto 13 pa3HbIX UCTOYHUKOB (CpeAiCTBa MaCCOBOW KOMMYHMKaLMU, VIHTepHeT u

ApYTHX);

copMUPOBaHHOCTb YMeHUIA COO/TI0/IaTh MTPaBuMJIa 9KOJIOTHUECKH 1]e/1eco00pa3Horo roBejeHus B
OBbITY ¥ TPYZOBOH /1eSITe/IbHOCTH B 1]eJISIX COXPAHEHUsI CBOETO 3/]0POBbS U OKPY Karoliei
NIPUPOJHOM Cpe/ibl, 0CO3HABaTh OMACHOCTh BO3/I€HCTBUS Ha )KUBble OPraHU3Mbl OIpe/ie/IeHHbIX
BeIeCTB, MTOHUMasi CMbIC/T TokasaTesst [1/JK, mosicHATs Ha mprMepax CriocoObl yMeHbILeHUs |
NpeJ0TBpalLieH!s] UX BpeIHOTO BO3/IeiCTBUS HA OPraHM3M Ye/IOBeKa;

AJIsA 06yqa}0umxc;1 C OrpaHMY4Y€HHBIMH BO3MO>XHOCTAMHU 3/10POBbS: YMEHKE ITPUMEHATE 3HaHUA
00 OCHOBHBIX AOCTYIIHBIX METOZdX ITO3HAHWA BEIIECTB U XUMHWYECKUX HBHGHHﬁ;
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AJIA CTIeMbIX U CﬂaGOBI/I,Z[HLL[I/IX 06yqa}01_uy1xc;{: YMeHHEe MCII0/Ib30BaATh penbe(bHo-ToqeqHy}o

cucteMmy obo3Hauenui JI. Bpabinst gs 3anMcy XUMHUUeCKUX (hopMyT

TEMATHUYECKOE IVNIAHUPOBAHUE

10 K/TACC

KosmmuecTBO yacoB

JJ/IeKTPOHHBbIE
HanMeHoBaHUe pa3/ie/ioB U (yudpoBbie)
TeM NMPOorpaMMbI o oOpa3oBare/IbHbIE
2
2 s
ecypchbl
Ne 2 < pecyp
) 3
n/n = =
o - -~
=¥ W = W
g 58 g3
O C w E‘-l I}
=" —
Pa3pgen 1. TeopeTnueckue 0CHOBbI OPraHHUeCKON XUMUM
[IpegMeT opraHMYeCKONM XUMWH. BbubnoTeka

1.1 | Teopus cTpoeHuss opraHu4eckux | 3
coeguHenn A. M. Bytneposa

LIOK https://myschool.edu.

rw/

Wroro no pa3geny 3

Pa3zpen 2. YrieBoaopoabl

IIpenenbHble yrieBoA0pOAbI —

Bubnuoreka

2.1 2 LIOK https://myschool.edu.
a/IKaHbI
ru/
Herpezie/ibHBIE YII€BOJOPO/IbI: Bubamorexa
2.2 PeA y AOPOARE | g 1 LIOK https://myschool.edu.

d/IK€HEI, a/IKa/IJueHbI, d/IKWHBI

ru/

2.3 | ApomaTuyeckue yrieBofopoabl | 2

bubnuoreka
LIOK https://myschool.edu.

ruw/

[TpuposHbIe NCTOUHHKH

Bubnmoreka

2.4 | yryieBOJOpPOAOB U UX 3 1 LOK https://myschool.edu.
nepepaboTKa ru/
Uroro no pasgeny 13 1 1

Pa3gen 3. Kuciopopcoepxaiyie opraHiuecKue CoeHHeHUs

3.1 | CriupTtel. DeHON 3

bubnoreka
LIOK https://myschool.edu.
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ru/
Anbperugpl. KapboHOBBIE Bubmorexa
3.2 ACTHARL Bap 7 1 [TOK https://myschool.edu.
KUCTOTBI. CII0>KHBIE Y(DUPBI
ru/
bubmoreka
3.3 | YrneBobl 3 1 LOK https://myschool.edu.
ru/
Wtoro no pasgeny 13 1 1

Pa3pen 4. A3oTcojepiKaine opraHuYecKue coeJuHeHUs

BubnroTeka

4.1 | AMuHbl. AMUHOKUCIOTHL benku | 3 LIOK https://myschool.edu.
ru/

Wroro no pa3peny 3 0 0

Paspen 5. BeicokoMoJ1eKy/IsipHbIe COeJUHeHMS

Bbubmoreka
5.1 | [Inactmaccel. Kayuyku. Bosiokna | 2 LIOK https://myschool.edu.
rw/
Wroro no pasgeny 2
OBLIEE KOJIMYECTBO YACOB I10 34 5 5
[MPOI'PAMME
11 KJTIACC
KonuuyecTBo yacoB
JJIeKTPOHHBIE
HaumeHoBaHue pa3jeoB U (mudpossbie)
TeM NMPorpaMmsbI o oOpa3oBaTe/IbHBIE
= 2 pecypchl
Ne = 3
A 7]
n/n 5. £ |-
) &g > =
= Eo % |o
S 3% 2 %
Q0 e B s
Pa3zpen 1. TeopeTnueckre 0CHOBbI XUMHH
CTpOEHI/Ie dTOMOB. BI/I6IH/IOTeKa
1.1 Ilepromuecknii 3aKOH 1 3 LOK https://myschool.e
ITepuoanueckas cucrema durw/
XUMUUECKUX 37eMeHToB [. U.
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MengeseeBa

CrpoeHue BelljecTBa Bubmorexa
1.2 P FHecTBa. 4 LIOK https:/myschool.e
MHoroobpa3ue BelecTB durw/
bubnuoreka
1.3 XyUMUUeCcKue peakiyuu 6 LOK https://myschool.e
du.ru/
Wtoro no pasgeny 13
Pa3pen 2. Heoprannueckasi XuMus
bubnuoreka
2.1 Mertanel 6 LOK https://myschool.e
du.ru/
bubmoreka
2.2 HemeTanbl 9 LOK https://myschool.e
du.ru/
CBsi3b HEOPTAaHUYECKUX U Bubmorexa
2.3 P 2 LOK https://myschool.e
OpraHUYeCKHX BelleCTB duru/
Wroro nio pasgeny 17
Pazpgen 3. XuMusa 1 )Xu3Hb
Bbubmoreka
3.1 XUMUS ¥ )KU3Hb 4 LOK https://myschool.e
du.ru/
Wroro no pasgeny 4
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME
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YYEBHO-METO/JMUYECKOE OBECITEYEHME OBPA30OBATEJIBHOI'O
IIPOIIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IV/I1 YYEHUKA

1. Xumwst, 10 kmacc/ T'abpuensa O.C., N.I'.OctpoymoB «M3marenscTBo «IIpocBerieHue», 2022
2. Xumus, 11 knacc/ I'abpuensa O.C., N.I.Octpoymor «M3matenscTBO «IIpocBerrieHne», 2022

METOJUYECKHWE MATEPHAJIBI /1 YYUTEJIA

1. O.C.T'abpuensH, I'.I".JIeicoBa «Xumusi MeToanueckoe 1oco6ue — 6a30Bbiii ypoBeHb» - M.
HOpoda 2022 rog,.

2. O.C.I'abpuensiH, N.I.OctpoymoB, «O0111ast XMMUS B TeCTaxX, 3aJjauax, yIIpaKHEHUSX.

11 knacc» — M.: [Ipoda, 2023 rog.

3. O.C.I'abpuensH, I1.H.bepe3kun, A.A.YmakoBa «Xumus 11 knacc: KoHTpo/ibHBIE

Y TIpPOBepOYHbIe paboThI K yueOHUKY». — M.: [Ipoda, 2021 1.

4. O.C.I'abpwuesnsn, I'.I'.JIsicoBa, A.I'.BBesenckas «Xumust 11 knacc: HactosibHast KHATA /1S
yuutensi». HYacts 1 — M.: Ipoda, 2019 rog,.

5. O.C.I'abpuensH, I'.I".JIbicoBa, A.I".BBegenckas «Xumus 11 kmacc: HacTonbHas KHUTA JJ1s
yuuTtesnsi». Yacts 2 — M.: Ipoda, 2022 rog,.

6. O.C.I'abpuensH, I1.B.Pemteros, 1.I'.OcTpoymoBa «3afjauu 110 XUMHUH U CII0COOBI

ux pelieHus» - M.: «Ipoda», 2021roz.

7. B.I'. leancoBa «Xumus 11 K1acc moypoyHble T/IaHbI 110 yUeOHUKY

O.C.T'abpuensHa, I'.I".JIbicoBoi» - Bonrorpaz» Yuutens 2018rog,.

8. M.A.Psab6oBa, ¥Y.IO.Hesckas, P.B.JIuako «Tectsl 1o xumuu 11 xmacc», - M.: Dk3amen, 2019r.
9. 9. O.C.I'abpuensH, U.I.ocTpoymoB «XUMHUYeCKU IKCTIEPUMEHT B 1i1Kosie 11 kace»; - M.:
HOpoda. — 2019 roa.

IO PPOBBIE OBPASOBATEJ/IBHBIE PECYPCbHI 1 PECYPCbI CET UHTEPHET

1. http:////www.chemnet.ru I'azeTa «XuMusi» U CalT AJis yunuTens «5 Ay Ha YPOK XUMUN»

2. http://him.1september.ru Eaunas konnexkuus LJOP: ITpeameTHast KoieKUusi « XUMUSI»

3. http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayuHble S5KCIIEDUMEHTHI:
xumusi. Kostekuusi Poccuiickoro o61ieobpa3oBaTesibHOr0 ropTasa

4. http://experiment.edu.ru AJIXVUMUK: caiit JI.FO. AnukbepoBoii

5. http://www alhimik.ru Bcepoccutickasi oiuMIiiaia kOJIbHUKOB 110 XUMUM

6. http://chem.rusolymp.ru Opranuueckasi XUMUsI: 37IeKTPOHHBIN YueOHUK /JIs1 Cpe/IHEeH LIKOJIbI
7. http://www.chemistry.ssu.samara.ru OCHOBbI XMMHH: 31€KTPOHHBINA YUeOHUK

8. http://www hemi.nsu.ru OTKpbITbIN KOJ/IIeIK: XUMUS

6. http://www.chemistry.ru /lucTaHL{iOHHasi OJIMMITMA/Ia TI0O XUMHUU: TeJIeKOMMYHHKAl[MOHHBIN
obpa3oBaTe/TbHBIN TPOEKT

11. bubmmoreka LIOK https://myschool.edu.ru
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