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INIOACHUTEJ/IbBHASA 3AIITMCKA

[Tporpamma no XuMHUM Ha YPOBHe cpeZiHero obiriero oopa3oBanus pa3paboraHa Ha ocHoBe DezepanbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «O6
obpasoBanun B Poccuiickoii enepaniyin», TpeOOBaHUM K pe3y/IbTaTaM 0CBOeHUs (hefepaabHOM 00pa3oBaTelbHOM MPOrpaMMBbI CpefiHero ob1rero
obpazosanus (POIT COO), npeacTapieHHbIX B PefieparbHOM rocygapcTBeHHoOM obpa3oBaTtesibHoM cTaHgapte COO, ¢ yuétom Konreryu
TnipernofiaBaHust yuebHOro npegmera « XMMUsi» B 00pa3oBaTe/TbHbIX OpraHu3alusx Poccutickoii desepaljun, peasu3yonux OCHOBHbIE
obpa3oBaTe/ibHbIe TTPOrPaMMBbI, U OCHOBHBIX T0J/I0>KeHUM «CTpaTeruu pa3BUTHs BoctiuTaHus B Poccutickoit ®eaepartiyy Ha iepuof Ao 2025 roga»
(Pacrniopspkenue IIpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TI0/IX0/I0B K pa3paboTKe MporpaMMhbI 10 XUMUU, K OTIpeZiesieHu o 0011ieit cTpaTeruy o0yueHus, BOCIIUTAHUS U Pa3BUTUS 00yUarOIMXCs
cpefcTBaMH yueOHOro mipemMeTa « Xumus» s 10—-11 kmaccoB Ha 6a30BOM ypOBHE COCTAaBU/IM KOHILIeNTyasibHbIe mofoxkerus PI'OC COO o
B3aMMOO0OYCIOB/IEHHOCTH 1ieJiel, coJiepyKaHusi, pe3y/IbTaToB 00yueHUst U TpeboBaHMI K YPOBHIO MO/ITOTOBKH BHITTYCKHUKOB.

Xumnueckoe obpa3oBaHue, MojiyyaeMoe BbITTyCKHUKaMu 0011je00pa3oBaTe/IbHOM OpraHu3al|, sIB/sIeTCs HeOTbeM/IeMOU YacThIO UX
obpa3zoBaHHOCTH. OHO C/TY>KUT 3aBepIIAIOIMM 3TarloM peann3aliii Ha COOTBETCTBYHOIeM eMy 6a30BOM YpOBHe K/TFOUeBbIX [JeHHOCTeH,
MIPUCYIUX 1[eJIOCTHOU CUCTEMe XUMHUUeCKOro 00pa3oBaHusi. DTU 1[eHHOCTU KaCaroTCs TO3HAHUSI 3aKOHOB TTPUPO/ibl, JOPMUPOBAHUS
MHUPOBO33peHHs ¥ 0011Iel Ky/IbTyphI UeJIOBeKa, a TaKxKe IKOJIorndeckr 000CHOBAaHHOTO OTHOIIIEHHUSI K CBOEMY 3/J0POBbIO U TIPUPOZHOM cpe/e.
Peanmm3yeTcst xumuueckoe oOpa3oBaHue 00ydJaromyxcsi Ha YPOBHe CpeZiHero obiriero obpa3oBaHus CpeACTBaMU yueOHOTO rpeaMeTa « XUMHsI»,
coJiep>kaHre U MoCTpoeHre KOTOPOro Oripe/iesieHbl B IIpOrpaMMe 10 XUMHUU C YYETOM CIeLiU(UKN HayKU XMMUHY, eé 3HaueHus1 B TI03HaHUU
MPUPO/bl U B MaTepraibHOM XKU3HU 00I11eCTBa, a TakKe C YU4ETOM OOIIMX Liesied ¥ PUHLIUIIOB, XapaKTepU3yHOIIUX COBPeMeHHOe COCTOsSIHUEe
cucteMbl cpefiHero obiero obpa3oBanus B Poccutickoit @esepauyu.

XUMHUS KaK 3/IEMEHT CUCTEMbI eCTeCTBEHHBIX HayK UTPaeT 0COOYyH0 poJib B COBPEMEHHOM [TMBU/IM3ALMH, B CO3[JaHUH HOBOM 6a3bl MaTepHa/IbHOM
Ky/nbTypbl. OHa BHOCUT CBOM BKJ/1a/| B (JOPMUPOBaHKe paljMOHa/IbHOT0 HAYYHOTO MBIILIJIEHHs], B CO3/IaHKe 11eJIOCTHOTO TIpeZicTaB/ieHust 00
OKpY>KatollleM MUpe KakK 0 eJUHCTBe MPUPO/bl U UeioBeKa, KoTopoe (popMUPYeTCsl B XMMHM Ha OCHOBE MIOHMMaHUsI BellleCTBEHHOI0 COCTaBa
OKPY>KaroIIlero MUpa, 0CO3HaHHUST B3aUMOCBSI3U MEX/y CTPOeHHEeM BeIljeCTB, UX CBOMCTBaMHU U BO3MOKHBIMHU 00/1aCTSIMU TIPUMEHEeHUSI.

TecHO B3aUMOZENCTBYS C IPYTUMU eCTeCTBeHHBIMU HayKaMH, XUMHUSI CTajla HeOTheM/IeMOM YaCThbi0 MUPOBOM KY/IbTYPbI, HE0OX0AUMbIM
yCJIOBUEM YCITEIIIHOTO TPY/A U KU3HU KaXKoro wieHa obijectBa. CoBpeMeHHasi XUMUSI KaK HayKa Co3ujiaTesibHasl, Kak HayKa BBICOKHX



TeXHOJIOTHH HarpaB/ieHa Ha pellieHue r7100anbHbIX Mpo0/ieM YCTOMUMBOTO Pa3BUTHS Ue/I0OBEUECTBA — ChIPhEBOH, SHEPreTHUEeCKOH, MUIIEBOM,
9KOJIOTMUeCKOM 6e30MacHOCTH U OXPaHbl 3/J0POBBSI.

B cooTBeTcTBMM € 00LIMMY LiessMU U IPUHLIMIIAMU cpejiHero o61jero obpasoBaHus cofiepkaHue rpeameta « Xumusi» (10—11 knaccel, 6a30BbIi
yPOBeHb H3yueHHsl) OpPUEHTUPOBAHO NPEeMMYILeCTBEHHO Ha 0011eKy/IbTypHYO MOATOTOBKY 00yUaroLuxcsi, Heo6X0AUMYIO UM [J1sl BIpabOTKU
MHPOBO033peHYeCKHX OPUEHTUPOB, YCIIeIIHOr0 BK/IIOUEHHS B )KU3Hb COL{MYMa, TIPO/|0/DKeHHsI 00pa30BaHusl B Pa3/IMUHbIX 00/1acTsIX, He CBSI3aHHBIX
HeIOCpe/ICTBEHHO C XUMUeM.

CocTaBsIOMUMU MpeiMeTa « XUMUsh» SIBJISTIOTCST 6a30Bble Kypchl — «OpraHndeckast XuMusi» U «O6111asi 1 HeopraHudeckast XUMHs», OCHOBHBIM
KOMIIOHEHTOM CO/IeP>KaHusi KOTOPBIX SIBJISTFOTCSI OCHOBBLI 0a30BOM HayKH: CHCTeMa 3HaHWH 10 HeOpraHWYeckor XUMUH (C BK/TFOUeHHeM 3HaHUH U3
0011[elt XMUH) ¥ OpraHruecKkoi xuMru. @opMUpOBaHUe JAHHOW CUCTeMbI 3HaHWM TP M3yUeHHH MpeMeTa obecrieurBaeT BO3MOXKHOCTh
pPacCMOTpeHust BCero MHOT000pasus BeIjeCTB Ha OCHOBe OOIMX TIOHSTHH, 3aKOHOB U TEOPUI XUMUH.

CTpyKTypa cofiep>kaHusi KypcoB — «OpraHuueckasi Xumusi» 1 «O011jasi u HeopraHUuecKasi XuMusi» C(OPMHUPOBaHa B MPorpaMMe 110 XUMHU Ha
OCHOBe CHCTEMHOT0 MT0/IX0/la K M3y4YeHHI0 yueOHOro MaTepuasa U 00yc/ioB/ieHa HICTOPUUYeCK 000CHOBAaHHBIM Pa3BUTHEM 3HAHUM Ha
orpeie/IEHHBIX TeOPeTUYeCKHX YPOBHAX. Tak, B Kypce OpraHM4eCcKor XMMUHU BelljeCTBa paCCMaTPHUBAIOTCS Ha yPOBHE K/IaCCUYeCKOU Teoprur
CTPOEHMSsI OpraHNYeCcKuX COe/IMHeHNH, a TaKKe Ha YPOBHE CTEPeOXMMHUYECKUX U 3/1eKTPOHHBIX MPe/iCTaB/IeHU O CTPOeHUH BelljecTB. CBeJjeHUs
00 U3yuyaeMbIX B KypcCe BellleCTBax JJal0TCs B Pa3BUTUU — OT YT/IeBOAOPO/IOB /10 CJI0XKHBIX OMOOrMYeCcky akTUBHBIX coeluHeHU. B Kypce
OpraHuYecKoM XMMUHU TIOJTYYaroT pa3BuTHe C(hOPMHUPOBAHHBIE HAa YDOBHE OCHOBHOTO 0011iero 06pa3oBaHusi epBoHava/bHbIE MPe/ICTaBIeHUs O
XUMUUECKOU CBSI3U, KJIaCCU(PUKALMOHHBIX NPU3HaKaxX BellleCcTB, 3aBUCHMOCTU CBOMCTB BeIleCTB OT UX CTPOEHUS], 0 XUMHUUYEeCKOW peaki[1u.

[Toj HOBBIM YTJIOM 3peHUs B rpeiMeTe « XUMHs» 6a30BOT0 YPOBHSI pacCMaTpPUBAeTCsl U3yUeHHbIN Ha YPOBHE OCHOBHOTO 0011ero o6pa3oBaHusi
TeopeTUUYeCKUi MaTepHasl U (hakTo/IornuecKre CBe/leHHs O Bell[eCTBaX U XMMUYeCcKol peakiuu. Tak, B 4aCTHOCTH, B Kypce «O01as 1
HeopraHuyvecKasi XuMusi» 00yuaroIuMCcst TIPeIoCTaB/IsIeTCS BO3MOYKHOCTh OCO3HATh 3HAUeHHe IMePUOIMUeCcKOro 3aKOHa C 00I[eTeOpeTUYeCKUX U
METO/I0JIOTUUEeCKUX TTO3ULUH, TTy0sKe TOHATh NCTOPUYeCKoe U3MeHeHne (YHKIMIA 3TOr0 3aKOHa — OT 0b001matoreii 10 00bCHSIOLeH 1
TPOTHO3UPYIOLEH.

EnyHas cucTeMa 3HaHMM O BayKHEMILIMX BelllecTBaX, UX COCTaBe, CTPOEHUH, CBOMCTBaxX U NMPUMEHEHHH, a TakKe 0 XMMAYeCKUX peakLusiX, X
CYLLIHOCTU Y 3aKOHOMEPHOCTSIX MPOTeKaHUs JomosHseTcsl B Kypcax 10 v 11 KaccoB 37ieMeHTaMU CoJiepyKaHusl, UMeoLUMU
KyJ/IbTypPOJIOTUUeCKWI U MPUK/IaJHON XapaKTep. OTU 3HaHUS CIIOCOOCTBYIOT MOHUMAaHHUIO B3aUMOCBSI3U XUMUH C [PYTUMH HayKaMH, PaCKpbIBatOT
eé poJib B M03HABaTeIbHOM U TIPAaKTHUYeCKOH /1esiTe/IbHOCTH uesioBeKa, CrIoCOOCTBYIOT BOCIIUTAHUIO YBa)KeHUsI K TPOLieCcCy TBOpUecTBa B 06/1acTu
TEOPHU U MPaKTUUYeCKUX MPUI0KeHUH XUMUH, IOMOTal0T BbIITyCKHHKY OPMEHTHPOBAaThCs B 0011[eCTBEHHO 1 JINUHOCTHO 3HAYMMBIX ITpob/emMax,
CBSI3aHHBIX C XUMUEH, KpUTUUECKU OCMBIC/IMBaTh MH(OPMALUIO Y IPUMEHSTh eé /17151 [TOTI0/IHeHUs 3HaHWH, pellleHus] UHTeJ/IeKTYyalbHbIX U
3KCIIepUMeHTa/IbHBIX UCC/Iej0BaTeIbCKUX 3ajau. B 11e/10M coziep)kaHre yueOGHOro npeiMeTa « XUMHUsD» JAHHOTO YDPOBHS U3yUeHHs



OpPHEeHTHPOBaHO Ha (hopMHpOBaHUe y 00yUJaroIMXCsi MUPOBO33pEHUeCKOW OCHOBBI A1JIsi TOHUMaHHs1 GuiocohCKUX Hzel, TaKUX Kak:
MaTepHa/ibHOe eIMHCTBO HEOPraHMUeCKOro ¥ OPraHMuecKoro Mupa, 00yCI0B/IeHHOCTb CBOMCTB BeL[eCTB UX COCTaBOM M CTPOEHUEM,
103HaBaeMOCTb MPUPOJHBIX SIB/IEHUH MyTEM SKCIIepUMEeHTa U pellleHrs] TPOTHBOPeUnii MeXXy HOBbIMU (DaKTaMU U TeOpeTUUeCKUMU
MIPeTOChITKAMH, 0CO3HAHKE PO/ XUMHUU B PEIIeHUH YKOJIOTUUECKUX MPo0sieM, a TakKe TIpobiieM cOepeskeHus1 SHEPreTUYeCKUX PeCcypCoB,
CBIPBS], CO3/JaHUSI HOBBIX TEXHOJIOTMM U MaTepUasos.

B niyiaHe perieHys 3aa4 BOCITMTAHUS, Pa3BUTHSI 1 COLMAMMA3AL[K 00YUaIOIMXCS IPUHSThIE TIPOrPaMMOM 10 XUMHH TIOAXO0/bI K OTpe/ieIeHHII0
COZiep>KaHUsI ¥ TIOCTPOeHUs TIpeJiMeTa MpeAyCMaTprBaroT (JOPMHUPOBaHMe YHUBEPCAIbHBIX YUeOHBIX [eMCTBHM, IMEIOIIMX 6a30Boe 3HaUeHre Jjist
Pa3/IMUHBIX BU/IOB [ieITeIbHOCTH: PellieHus mpobieM, oucKa, aHamu3a 1 00paboTku nH$opmalyH, HeoOXOAUMBIX 71l IPUOOPEeTeHHs OTTbITa
MPaKTUYeCKOW M UCC/IeZloBaTeIbCKOU [1esiTeIbHOCTH, 3aHUMaolllel BayKHOe MeCTO B ITI03HAHUU XUMUMU.

B mpakTuKe mperojiaBaHusi XMMHUU KakK Ha YPOBHE OCHOBHOTO 0011iero 06pa3oBaHusi, Tak ¥ Ha YPOBHe CpejHero o01jero oo6pa3oBaHusi, Mpu
oripeZie/IeHHUH COJiep>KaTe/IbHOM XapaKTePUCTHKH LieJiel 3yueHus IpeMeTa HaripaBJIeHHueM TIepBOCTeNeHHOW 3HaUMMOCTH TPaIULIMOHHO
MpY3HAETCsT POpPMUPOBAaHHE OCHOB XMMHUUECKON HayKH KakK 00/1aCTH COBPEMEHHOT'O eCTeCTBO3HAHUS, TIPAaKTHUECKOH /IesITe/TbHOCTH YesloBeKa U
KakK OJJHOTO M3 KOMIIOHEHTOB MHUPOBOM Ky/bTypbl. C MeTO/[MUeCKON TOUKY 3peHUsl TaKoM MO/IXO0/ K OTpe/ie/ieHuto Lierell u3yueHus npeiMeTa
SIBJISIETCS BIIOJTHE OTIPaB/JaHHbBIM.

CornacHo JaHHOM TOUKe 3peHusl TJIaBHBIMU Lie/ISIMU M3yueHust peiMeTa « XUMusi» Ha 6a30BoM ypoBHe (10 —11 Ki1.) sIB/ISIFOTCS:

e (opMuUpOBaHHE CUCTEMbl XUMUUYECKHX 3HAHUM KaK BakKHeMllIel COCTaB/IsIFOIel eCcTeCTBeHHO-HAayUHOUM KapTHHBI MUpPa, B OCHOBE KOTOPO
JIeXKaT K/ItoueBble TIOHATUS, (yH/jJaMeHTabHble 3aKOHbI M TEOPUM XMMUU, OCBOEHHeE si3bIKa HayKH, yCBOEHHWe Y [IOHMMaHKe CYIIIHOCTH
JOCTYIHBIX 000011IeHNI MUPOBO33PeHYeCKOr0 XapakTepa, 03HaKOMJIeHUe C UCTOPHel UX Pa3BUTHSI U CTAHOBJIEHUST;

e (opmMupoBaHHe 1 pa3BUTHeE MPe/ICTaBIeHUI 0 HAYUHBIX MeTO/[aX TTO3HAHKS BEIleCTB U XMMUYeCKUX peaki[|i, HeoOX0IUMBIX ISt
niprobpeTeHUs1 yMeHU OPUEHTHPOBAThHCS B MUDE BEIeCTB M XMMUUYECKUX SIBJIEHUH, UMEIOIIUX MeCTO B TIPUPO/Ie, B MPAKTHUECKOU U
MOBCeJHeBHOM XKU3HU;

e pa3BUTHe YMEHHUH U CIIOCOOOB [IeSITe/TbHOCTH, CBSI3aHHBIX C HAO/IFOIeHHeM U 00bSICHEHHEM XMMHUUECKOT0 9KCTIIepUMeHTa, COO/TI0IeHHeM
rpaBu/I Oe30macHOro obOpailjeHust C BelleCTBaMHU.

Hapsiny c 3TuM, copiep>kaTesibHasi XapaKTepyCTHKa 1ieJield U 3a/iau M3yuyeHusi TipeiMeTa B MporpaMme 1o XMMUK yTOUHeHa ¥ CKOPpPeKTUpOBaHa B
COOTBETCTBUM C HOBBLIMU NTPUOPUTETAMH B CHCTeMe cpejiHero obiiero obpa3oBanusi. Cero/iHs B MperofilaBaHuy XUMUM B O0JbliIel cTereHn
OTIAETCs TIpeATIoUTeHe TIPAaKTUUYeCKON KOMITOHEHTe CO/iep>KaHus 00yueHusi, OpUeHTUPOBAHHOW Ha MO/ITOTOBKY BBITyCKHUKA



00111e00pa3oBaTe/TbHOM OpraHu3alvy, Biajerolero He HabopoM 3HaHUMH, a PyHKLMOHAIBEHON TPAMOTHOCTBIO, TO €CTh CIIOCO0AMHU ¥ YMEHHUSIMU
aKTUBHOTO TIOTy4YeHHs1 3HaHUN ¥ MPUMeHEeHUs UX B peaibHOM >KU3HU JJIs1 PellleHus MPaKTHUeCKuX 3a/au.

B CBs3U C 3THUM NPy U3yUeHUH TIpeiMeTa « XUMHs» TOMUHHUPYIOIliee 3HaueHre MpUobpeTaroT Takue 1ie/id U 3a/lauM, Kak:

dJlaliTaliyusa 06yqa}oumxcs{ K YCJIOBUAM JUHAMHWYHO Pd3BHUBAROILETOCA MUP4, CbOpMI/IpOBaHI/Ie HWHTEJIJIEKTYa/IbHO paBBHTOﬁ JIMYHOCTH, FOTOBOM K
CaM006p830BaHI/II'O, COTPYAHHUYECTBY, CaMOCTOATE/IbHOMY TIDUHATHUIO 'PAMOTHBIX pEH_IEHI/Iﬁ B KOHKPETHBIX )KU3HEHHbIX CUTYallUsAX, CBA3aHHBIX C
BellleCTBaMU U UX ITPUMEHEHHUEM;

(dopmMUpoBaHUe y 00yUaroIIUXCsl K/TFOUEBBIX HABBIKOB (K/IFOUEBBIX KOMITETEHI[WH ), UMEIOL[UX YHUBEPCAIbHOE 3HAUeHHe /il Pa3/IMUHbIX BU/IOB
JlesiTeTbHOCTH: peliieHus rpobiem, ToMcKa, aHau3a U 00paboTku nH(opmaruu, HeobX0JUMBIX /IJisi TPUOOpPeTeHUs OIbITa JAesITe/IbHOCTH,
KOTOpast 3aHMMaeT Ba)KHOe MeCTO B TI03HAaHWHM XUMUHU, a TaKKe [I/is OLIeHKHU C TO3ULUM IKOJIOTHUeCKOM 6e301MacHOCTH XapaKTepa BIUSHUS
Bel|eCTB U XMMUYeCKUX TIPOL[eCCOB Ha OPraHU3M uejioBeKa U MPUPOJHYIO Cpefy;

pa3BUTHeE TI03HaBaTe/IbHBIX UHTEPECOB, HHTE/JIEKTYa/IbHBIX U TBOPUECKUX CIIOCOOHOCTel 00yJaroLuXcsi: ClIOCOOHOCTH CaMOCTOSITeTbHO
nipuobpeTaTh HOBbIE 3HAHUS 110 XUMHUU B COOTBETCTBHUH C )KU3HEHHBIMU TIOTPeOHOCTSIMU, UCIT0/Ib30BaTh COBPeMeHHbIe MH(OPMaI[MOHHbIe
TeXHOJIOTHH [/l TIOWCKA M aHa/u3a yueOHOU U HayYHO-TIONY/ISIpPHOM MH(POPMAaLUH XUMHUECKOTO CO/IePKaHMUS;

(dhopmMHUpOBaHMe U pa3BUTHe y 00YUaIOIINXCS aCCOLIMaTUBHOTO U JIOTMUECKOT0 MBIIIIeHUs], Hab/iroaTeTbHOCTH, COOPaHHOCTH, aKKyPaTHOCTH,
KOTOpbIe 0COOeHHO HeOOXOANMBI, B YaCTHOCTH, TIPY TUIAHUPOBAHUH U MPOBEJIeHUH XUMUYeCKOTO SKCIIePUMEHTa;

BOCIUTaHWe y 00yyarouxcsi yoe)KAéHHOCTH B T'YMaHUCTUYeCKOW HarpaB/ieHHOCTH XUMUH, e€ BaXKHOM POJTH B pellieHUH T/100aibHbIX pobsieM
paLMOHaIbHOTO TIPUPO/IOTIO/Ib30BaHusl, MIOMIO/IHEHUS] SHEPTeTUUeCKHUX PeCYPCOB U COXpaHeHUsl MPUPOAHOr0 PABHOBECHS], 0CO3HAHUS
He00OX0IMMOCTH O6epe)KHOTO OTHOIIIeHUs K TIPUPO/ie ¥ CBOEMY 3/[0POBbIO, a TaK)Ke MPUOOPeTeHHs OMbITa UCTIOIb30BaHUS TIOTyYeHHBIX 3HAHUH
/1Sl IPUHSITUSI TPAMOTHBIX PellieHUI B CUTyalUsiX, CBA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMHU.

B yueGHOM 1/1aHe cpeziHero o01ero obpa3oBaHus IpeaMeT « XUMHsi» 0a30BOT0O YPOBHS BXO/IUT B COCTaB MpeaMeTHOM 0b61actu «EctecTBeHHO-
HayuHble TIpe/JMeThbI».

OO0i11ee umnCsIO YaCoOB, OTBeJEHHBIX /11 U3yUeHHUs] XMMIUH, Ha 6a30BOM ypoBHe cpefiHero obiiiero obpa3oBaHus, coctasrseT 68 uacos: B 10 knacce
— 34 yaca (1 yac B Heziesn0), B 11 knacce — 34 yaca (1 yac B Hefie/it0).



COJEPXAHUE OBYUYEHUSA

10 KJTACC

OPI'AHNYECKASA XUMUSA

TeopeTnuecKye 0CHOBbI OpraHM4ecKol XUMHUHU

[TpesMeT opraHMuYecKOU XMMUM: eé BO3HUKHOBEHHe, pa3BUTHeE U 3HaueHHe B I10TyYeHUU HOBBIX BellleCTB U MaTepyasoB. Teopusi CTpoeHUst
opraHuueckux coeuHeHuid A. M. byTtnepoBa, eé ocHOBHbIe 1osiokeHUst. CTPYKTYpHbIe (POpMYJibl OpraHn4yecKux BelecTs. ['omomnorus,
n3oMepusi. XMMHUUYecKas CBSI3b B OpPraHUUeCKUX COeJUHEeHUSIX — O/IMHapHbIe U KpaTHble CBSI3U.

Hpe,ZLCTaBJIEHI/Ie (0) KJ'IaCCI/I(l)I/IKaLlI/II/I OpraHU4YeCKuXx BeleCTB. HOMEHK]’IaTypa OpraHN4YeCcKux COE,E[I/IHEHI/II‘/JI (CI/ICT@MaTI/I‘—IECKaH) " TPUBHAJIbHBIE
Ha3BaHUs BaXKHEUIIINX HPEACTaBHTEHEﬁ KJ/IdCCOB OpraHN4YeCKuX BeleCTB.

OKcrepUMeHTaIbHbIe MEeTO/TbI U3yUeHHsI BEI|eCTB U MX MpeBpallleHni: 03HaKoM/IeHHe ¢ 00pa3iiaMy OpraHuueCKHX BeIllecTB U MaTepyanaMiy Ha
HX OCHOBe, MO/IeJTUPOBaHKE MOJIEKYJT OpraHUUeCKUX BeIeCcTB, Hab/Iio/[eHHe U OTTMCaHWe JeMOHCTPALIMOHHBIX OIMBITOB T10 MPeBpPaIlleHUI0
OpraHuyYecKHX BellleCTB TIPY HarpeBaHWU (T/1aB/ieHe, 00yT/IMBaHUe U TOPeHue).

Yrnesogopoanl

AnKaHBI: COCTaB U CTpO€HUE, rOMOJIOrHYe CKUM pAA. MeTtaH U 3TaH — HpOCTEﬁU.IHE MnpeacCTaBUTE/IN aJIKAHOB: (1)H31/II-IECKI/IE Y1 XUMUUEeCKHe CBOMCTBA
(peaKL[I/II/I 3aMelleHnd 1 FOPEHI/IH), HaXO)X[eHue B IIpUpoe, rnojiydeHre v IpuMeHeHHe.

AnKeHBI: COCTaB U CTPpO€HUE, r'OMOJIOTHYe CKUM pan. OTUJIEH U TMpOITUJIEH — HpOCTEﬁLHHG MpeacCTaBUTE/IN aJIKEHOB: Cl)I/I3I/I‘-IECKI/Ie 1 XUMH4UYeCKue
CBOMCTBa (peaKL[I/II/I rnaprupoBaHUs, raJIOT€HUPOBAHWSA, TUAPATallUX, OKUC/IEHUS U HOJ'II/IMepI/IE}aL[I/II/I), rnojsiyueHve U ripuMeHeHue.

Ankamuensl: OyTaguen-1,3 u MmeTunOyTaguen-1,3: cTpoeHHe, BaKHeHIIIe XUMHUUECKHe CBOHCTBA (peakiys momuMepusanun). [Tomyuenue
CHUHTETHUYECKOTO KayuyKa U Pe3vHbI.

ANKWHBI: cOCTaB ¥ 0COOEHHOCTH CTPOEHUs, TOMOJIOTUUECKHUH Psifl. ALIeTH/IEH — TIPOCTEHIINI TIpe/ICTaBUTe b A/TKWHOB: COCTaB, CTPOEHHE,
¢bu3nuecKre U XUMHUYeCKre CBOMCTBA (peakliuy I'MIpUPOBaHus, TajloreHUPOBaHUs, THApaTal[iy, TOpeHus), MolydeHre U puMeHeHue.



Apensl. beH3on: cocTaB, cTpoeHue, pu3nueckye U XMMHAYeCcKHe CBOWCTBA (peakLiiy rajoreHMpoBaHus U HUTPOBAHKS), MOJIyueHe U IPUMeHeHHe.
Tonyon: cocmas, cmpoeHue, ¢puzuueckue u xumuyeckue ceoticmea (peakyuu 2a/102eHUPOSAHUSL U HUMPOBAHUS), NO/yueHue U NpuUMeHeHUe.
TokcuuHOCTh apeHOB. ['eHeTHUeCKas CBSA3b MeXY yI/1eBOJOPOaMHy, IPUHA/JIeKAIMMU K Pa3/IMYHbIM K1acCaM.

[Ipupo/iHBIe NCTOUHUKH yT1eBOJ0POA0B. [Ipupo/iHbIi ra3 v onmyTHbIe HedTsHbIe ra3bl. HedTh 1 eé mporcxoxxaeHue. CriocoObl epepaboTKu
He)TH: TeperoHKa, KpeKUHT (TepMUYeCKUH, KaTaTMTUUeCKuii), muposu3. [IpoayKThI epepaboTKu Hed)TH, X TIPUMeHeHHe B IPOMBIIIJIEHHOCTH U
B ObITY. KaMeHHBI yro/ib U IPOAYKTHI ero rnepepaboTKu.

OKcriepyMeHTabHbIe METO/Ibl U3YUeHHs BeIleCTB U UX MpeBpallieHuil: 03HaKoM/IeHre ¢ 00pa3ijaMy T/1acTMacC, KayayKoB U Pe3UHbI, KOJUIEeKIN
«HedT1b» 1 «YT0O/B», MOJE/TMPOBaHNE MOJIEKYJ1 YI/IEBOJ0PO/IOB 1 rajloreHONPON3BO/HbIX, IPOBe/leHre IPaKTUUeCcKoi paboThl: MostyueHue
5TW/IeHa U U3y4eHre ero CBOMCTB.

PacuétHble 3agaum.

BbIunc/ieHus 110 ypaBHEHUIO XUMUUECKOW peakiuy (Macchbl, 00béMa, KOJTMUECTBAa UCXOIHOTO BeIeCTBa WU MPO/YKTa PeakKliy M0 U3BEeCTHBIM
Macce, 00bEMY, KOJTMUECTBY OZJHOTO U3 UCXOHBIX BEIIeCTB WU MPOJYKTOB PEaKI[|H).

Kucnopo/coaepixamue opraHunyecKue cCoeHHeHUsI

I[pesenbHbIe OAHOATOMHBIE CITUPTHI. MeTaHO U 3TaHOJI: CTPOeHKe, (hu3nuecKre U XMMUYeCcKre CBOWCTBA (peakiuy C aKTUBHBIMU MeTa/lllaMH,
rajIoreHOBO/IOPO/IAMH, TOPeHHe), TpUMeHeHHe. BoJopo/iHbIe CBSI3U MeXKAY MOJIEKY/IaMH CITUPTOB. [lelicTBHe MeTaHO/Ia ¥ 3TaHO/Ia HAa OPTaHK3M
yesioBeKa.

MHoroatomMHble CITMPTHEIL. OTHUJIEHTJTUKOJIb U T/IMLEPUH: CTpOeHHeE, Cl)I/IBI/ILIECKI/Ie Y XUMHUUYeCKHe CBOMCTBA (BBaHMOAEﬁCTBHE CO 1I1e/I0OUYHBIMM
MeTa/UIdMH, KaUYeCTBEHHAsA pedKIUdd Ha MHOT'OdATOMHEIE CHI/IPTBI). ,HEI\/JICTBI/IQ Ha OpraHv3M 4eJ/i0OBEKaA. HPI/IMEHEHI/IQ rJIMLeprHa U STUJIEHTJIMKOJIA.

@eHO/I: CTPOEHUE MOJIEKYIbl, (Pr3rUyecKre U XUMUUecKre cBoicTBa. TokcnyHOCTh (eHosa. [IpumeHeHue deHona.

Anbaerusibl U KemoHbl. @opMasibJerul, alleTaaberu/l: CTpoeHue, pusnueckre U XUMHUUeCKre CBOMCTBA (peaKi[ui OKUCIeHUs] U BOCCTaHOBJIEHMS,
KaueCTBeHHbIe Peaki|uK), ToyueHre U puMeHeHue.

O/IHOOCHOBHBIe TIpe/ie/ibHbIe KapOOHOBBIE KUC/IOTH. MypaBbHHast U YKCyCHasi KUC/IOTBI: CTpOeHue, (hu3ndyecKre U XUMUUeCKHe CBOMCTBA
(cBoticTBa, 0OIIMe /17151 K/Tacca KUC/IOT, peakiys 3TepudrKaliin), roydyeHue u mpuMeHeHre. CTeapuHOBasi ¥ 0JIEMHOBAsi KUC/IOTHI Kak
TIpe/ICTaBUTE/N BBICIINX KAPOOHOBBIX KAC/IOT. Mbljla KaK COJA BBICIIMX KapPOOHOBBIX KHC/IOT, X MOFOIIee 1eiCTBHe.



Crno>kHbie 3¢hUpbI KaK TIPOM3BO/IHBIE KAPOOHOBBIX KUCIOT. ['Hposn3 cyioxHbIX 3¢upoB. XKupsl. ['naponns xupos. [IprMeHeHre )KUPOB.
buonoruueckas posb )XUPOB.

YrneBogpl: COCTaB, KaaccuUKaius yrieBo0B (MOHO-, IU- U TIoJTMCaxapu/ibl). ['/TF0K03a — MPOCTEeHINN MOHOCaXapH/|: 0COOEHHOCTH CTPOEeHUS
MOJIeKY/bl, hU3NUeCKre U XUMUUeckre CBOMCTBa (B3auMoelicTre ¢ rugpokcugom meau(1l), okvcieHrie aMMyUayHbIM PACTBOPOM OKCH/Ia
cepebpa(l), BocctaHoB/IeHUe, OpoKeHUe TTI0K03bI), HAXOXKAeHHe B TIPUPO/ie, IPUMeHeHue, Orosioruueckast posib. @orocuHTe3. PpyKTo3a Kak
130Mep T/IFOKO3bI.

Kpaxman u Le/utro103a Kak npupozHble noaumepsl. CTpoeHWe Kpaxmasa v Lesitono3bl. drsnueckre v XUMAYeCKre CBOMCTBA Kpaxmasa
(Tuaposin3, KaueCcTBeHHasl peakLivsi C UOJ0M).

OKcrepuMeHTaIbHbIe METO/TbI U3yUeHHsI BEITIeCTB U UX MpeBpallleHri: poBe/ieHre, HaOM01eHre 1 OTMCaHKie IeMOHCTPALIMOHHBIX OIbITOB:
ropeHve CIMPTOB, KAUeCTBEeHHbIe PeaKI[MH OJJHOAaTOMHBIX CITUPTOB (OKUC/IeHUe 3TaHo/Ia oKcuaoM Me (1)), MHOroaTOMHBIX CITUPTOB
(B3auMogelicTBYe T/HIepUHa ¢ TUpokcuoM Meau(11)), anbaeruoB (OKUC/IeHHe aMMUAUYHBIM pacTBOpoM OKcuzia cepebpa(l) u ruzipokcuzom
meau(Il), B3auMozeiicTBre Kpaxmasia C M0ZioM), IIPOBe/ieHre TTPAaKTHUeCKO paboThl: CBOMCTBA PacTBOpPa YKCYCHOM KUC/IOTHI.

PacuéTHbie 3aaun.

BbIunc/ieHust 110 ypaBHEHUIO XUMUUeCKOW peakLivy (Macchl, 00bEéMa, KOJTMUeCTBa MCXOJHOTO BelllecTBa UM MPOJYKTa PeakLiiy M0 U3BeCTHBIM
Macce, 00BbEMy, KOJTMUECTBY OTHOTO U3 MCXOJHBIX BEIL[eCTB WU MPOAYKTOB PEaKIIUK).

A30TcoeprKaliye opraHuuecKre CoelMHeHusI.

AMMHOKHCIOTBI KaK aMCl)OTEprIe OpraHrnyeckKre CoearHeHNs. duznuecKre U XUMHUUECKe CBOMCTBA aMHUHOKHUC/IOT (Ha rnpuMepe FJ'II/IL[I/IHa).
buonornueckoe 3HaueHHe aMMHOKUC/IOT. HEHTI/I,E[]:I.

Besiky Kak MpUpO/HbIe BEICOKOMOJIEKY/ISIpHBIe coefuHeHus. [lepBruHasi, BTOpUYHAs U TPETUYHAs CTPYKTypa 0enkoB. XuMU4YeCcKre CBOMCTBA
OesKOB: THU/IPO/N3, [leHaTypaLys, KaueCTBEeHHbIe peakliy Ha OenKu.

OKcrieprMeHTaIbHbIe METO/[bI U3yUeHHs BeIl[eCTB U MX MpeBpallieHnid: Hab/roieHre 1 OTMCaHe JeMOHCTPALIMOHHBIX OIMBITOB: IeHaTypalus
OenKOB TpU HarpeBaHUH, 1IBeTHBIE PeaKI[Uu Oe/TKOB.

BbicOKOMO/IeKY/IAPHBIE COeANHEeHUA



OCHOBHbIe TIOHATUSI XUMUU BBICOKOMOJIEKY/ISIPHBIX COeJUHEHWI: MOHOMeEP, TI0JIMMep, CTPYKTYPHOe 3BeHO, CTeleHb [0/IMMepr3aliiu, CpeHsIs
MoJieKy/isipHast Macca. OCHOBHbIE MeTO/Ibl CHTe3a BICOKOMOJIEKYJ/IIPHBIX COeJMHEHNUH — ITO/IMMepHu3aLiys U [OJIMKOH/IeHCaLusl.

OKcriepyMeHTanbHbIe MEeTO/bl U3YUeHHs BeIleCTB U UX MPeBpallieHuil: 03HaKOM/IeHre C 00pa3ijamMy PUPOJHBIX ¥ UCKYCCTBEHHBIX BOJIOKOH,
I171aCTMACC, Kay4uyKOB.

MexrnipeiMeTHbIe CBS3U.

Peasin3aliusi MeXXnpeIMEeTHBIX CBsI3el IpU M3yUeHUH OpraHnyeckoi Xumud B 10 Kacce oCyIecTB/sIeTCs Yepe3 UCI0J/Ib30BaHue Kak 001X
eCTeCTBeHHO-HayUYHbIX MMOHSTHH, TaK U TIOHSITUMN, SIB/ISTFOLUXCS CUCTEMHBIMU J1J1s1 OT/le/IbHbIX MPeIMEeTOB eCTeCTBeHHO-HAYYHOr 0 L[UKJIa.

OO111e ecTeCTBeHHO-HAYUHbIe TIOHATHS: SIBJIEHHE, HAyUHbIN (aKT, TUTIOTe3a, 3aKOH, TeOPHSs, aHa/Iu3, CUHTe3, K/IacCU(MUKALIYs, TIePUOANUHOCTD,
HabJ/TroieHre, U3MepeHre, SKCIIePUMEHT, MO/Ie/TMPOBaHUe.

dwu3srKa: MaTepus, SHEPrHsi, Macca, aTOM, 3JIEKTPOH, MOJIeKY/Ia, SHEepreTUUeCKUd YPOBEHb, BEIIleCTBO, Te0, 00hEM, arperaTHOe COCTOSTHHE
BellleCTBa, (pU3nUeCcKre BeJIMUMHbI U eIMHULIbI UX U3MepeHUsl.

Buosorus: KieTka, opraHusm, buocdepa, oOMeH BellleCTB B OpraHu3Me, GoToCHHTe3, OHMOI0rMuecKy akTUBHbIe BelllecTBa (0esKu, yrieBo/ibl,
JKUPBI, (hepMeHTHI).

Feorpa(bml: MHWHeDPAaJIbI, TOPHBIE TTOPO/IbI, I10/I€E3HbIE MCKOIId€MbIE, TOIIJINBO, PeCYPChI.

Texnomnorus: MuIieBbIe MPOAYKThBI, OCHOBBI DALIMOHA/IBHOI'O ITINTaHKWs, MOIOLIMEe CpeCTBd, JIEKADCTBEHHbBIE U KOCMEeTHUUECKUE TIpeIlapaThl,
MaTepHaJibl U3 UCKYCCTBEHHBIX U CUHTETUUYECKHNX BOJ/IOKOH.

11 K/ITACC
OBILIAA 1 HEOPI'TAHNYECKASA XUMUA
TeopeTnueckne 0CHOBbI XUMHH

Xumuueckuit 3neMeHT. AToM. Iapo aToMa, U30TOIBL. JJeKTPOHHAs 000/104Ka. JHepreTUYeckre ypOBHU, TIOAYPOBHU. ATOMHbIe OpOUTay, s-, p-,
d- anemenThI. OCOOEHHOCTH pacmipeziesieHUst JIEKTPOHOB 10 OpPOUTA/ISIM B aTOMaX JIEMEHTOB TIEPBBIX UETHIPEX ITEPUOZOB. DJIeEKTPOHHAS
KOH(Uryparus aTOMOB.



[Teprognuecknii 3akoH U Ileproanueckas cuctema XuMuueckux 1eMeHToB /1. V1. MengeneeBa. CBsi3b IeprOAMUECKOr0 3aKOHA U
[Teproarueckor cUCTeMbl XUMUYeCKUX 371eMeHTOB /. V1. MeH/eneeBa ¢ COBpeMeHHOW Teoprel CTPOeHHs aTOMOB. 3aKOHOMEePHOCTH U3MeHEeHUs
CBOWCTB XMMHUUECKHX 37IeMeHTOB U 00pa3yeMbIX UMU MPOCTHIX U CJIOXKHBIX BeIeCTB T0 TPYIINaM U reprojiaM. 3HaueHHe NepruojuuecKoro 3akoHa
B pa3BUTHU HayKHU.

CrtpoeHue BeljecTBa. XMMUUeCKasi CBsI3b. BHU/bl XUMHUUECKOW CBSI3U (KOBaJ/IeHTHasl HeIoJIsipHasi ¥ MoJIsipHasi, MOHHasi, MeTa/lyInyecKas).
MexaHn3Mbl 00pa30BaHUs KOBa/IEHTHOM XMMHUeCKOH CBsi3u (0OMeHHBIN 1 JOHOPHO-aKIeNTOPHLIN). BogopoHas cBsi3b. BasleHTHOCTS.
OneKTpooTpULaTe/IbHOCTb. CTerneHb OKUC/IeHHs1. VIOHbI: KATUOHBI U aHUOHBI.

BelijecTBa MOJIEKY/IIPHOTO ¥ HEMOJIEKY/IIPHOTO CTPOEHHs1. 3aKOH MOCTOSTHCTBA COCTaBa BelecTBa. THITbI KPUCTA/TMYeCKUX PEIIETOK.
3aBHCUMOCTh CBOMCTBA BeILeCTB OT TUIA KPUCTA/TMUECKOUW PeréTKU.

[ToHsiTHe O IUCIIepCHBIX cUCcTeMaX. VICTUHHBIE U KOJIJIOU/IHbIe PaCTBOPBLI. MaccoBasi 0151 Bell[eCTBa B pacTBOPe.

K]]aCCI/ICl)I/IKaL[I/IH HeOpraHn4eCKux COE,E[I/IHGHI/II\/’I. HOMEHKJ'[aTypa HeOpraHn4eCKuXx BellecCTB. I'eHeTHUeCKas CBSI3b HeOpraHn4eCKux BellecCTB,
MPpHUHAAJIEKAIIUX K PA3/IMUYHBIM K/IdCCAM.

Xumnueckas peakuusi. Knaccudukaiys XMuMu4ecKUx peaklivii B HeOpraHMueckoi ¥ OpraHuueckoi XUMrH. 3aKOH COXpaHeHHsl MacChl BeLLeCTB,
3aKOH COXPaHeHHs Y NpeBpallieHNs SHepPryuy Npyv XMMUUeCKHUX peakLisX.

CKOpOCTb peakiiuy, eé 3aBUCUMOCTh OT pa3/IMuHbIX (hakTopoB. OOpaTvMble peakinu. XuMHUUueckoe paBHOBecre. DaKTopbI, BIUSIONINE Ha
COCTOsIHUe XuMUueckKoro paBHoBecus. [Ipunuun Jle [lartesnbe.

OnekTponuTryeckas auccoruanusi. CuibHbIe U c1abbie 3/1eKTposiuThl. Cpeia BOAHBIX PaCTBOPOB BeIIeCTB: KUC/Iast, HeUTpasbHas, Ie/I0YHasl.
OKUCIUTEIbHO-BOCCTaHOBUTE/TbHBIE PeaKI[1H.

OKcriepuMeHTaIbHbIe MeTO/[bl U3yUeHUsl Bell[eCTB U UX MpeBpallieHni: feMoHcTpauus Tabnur «[leproanyeckast cCucTeMa XUMUUeCKHX 37IeMEeHTOB
. V1. MeHpieneeBa», u3yueHue Mojiesieid KpUCTa/UTMUeCKUX PelIETOK, Hab/oieHre 1 OTMcaHe JeMOHCTPALIMOHHBIX U 1Jab0paTOPHBIX OIBITOB
(pa3noykeHue MepoKCcUa BOJOPO/ia B IPUCYTCTBUU KaTaanu3aTropa, Orpe/iesieHre Cpe/ibl paCTBOPOB BEILeCTB C IOMOLbI0 YHUBEPCATbHOTO
WH/IMKATOpa, peakiiii HOHHOTO 00MeHa), MpoBe/ieHre TIPaKTUUYeCKOl paboThl «BiusiHue pa3MuHbIX PAKTOPOB HA CKOPOCTb XUMHUYECKOH
peakiumn».
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PacuétHble 3ajaumn.

PacuéTsl 110 ypaBHeHUSIM XUMUYECKUX peaKuHﬁ, B TOM UHCJ/Ie TePMOXUMUUECKHUE PaCUéThl, paCUEThl C UCII0/Ib30BaHUEM ITOHATHS «MaccoBast J0J1d
BelecTBa».

Heoprannueckasi xumust

Hewmetasnnbl. TTosioykeHre HemeTas/uioB B [Teprogueckoii cucteMe XUMHUeCKUX syeMeHToB [I. V. MeHzeneeBa 1 0CO6€HHOCTUA CTPOEHHSI aTOMOB.
dusnyeckue CBOKMCTBAa HeMeTaIIoB. AJJIOTPONUS HeMeTasuloB (Ha NpuMepe KUCI0po/a, cepkl, hocdopa U yriepoja).

XUMHUUeCcKHe CBOMCTBA BayKHEUIIIMX HeMeTaslyioB (Ta/loreHoB, cephl, a3oTa, hocdopa, yrieposia U KpeMHUsI) U UX COeIMHeHUM (OKCU/IOB,
KHMCJIOPO/ICOZiep Kall[uX KUCOT, BOAOPOAHBIX COeJUHEHUN).

HpI/IMEHeHI/Ie Ba)KHEMIIINX HeMeTaslJIOB U UX COEAHHEHHﬁ.

Mertanbl. [Tonoxxenve metasio B [Teproanyeckoii cucteMe xuMuuyeckux 3nemMeHToB [1. V. MenzeneeBa. Oco6eHHOCTH CTPOEHUSI 3/1eKTPOHHBIX
obomnouek aToMoB MeTa/u10B. Ob1IMe Gu3nyeckre cBoiicTBa MeTa/ioB. CryiaBbl MeTalIoB. DIeKTPOXUMHUUECKU psifl HalpsDKeHU MeTasl/ioB.

XUWMHUUeCKHe CBOMCTBA Ba’KHEUILIMX MeTaslyIoB (HaTpUM, KaJui, KalbLiWi, MarHUW, aTFOMUHUM, LIMHK, XPOM, >KeJie30, Me/lb) U UX COeIUHEHUI.
OO01ue criocobbI ToTyueHHst MeTalIoB. [IppuMeHeHHe MeTalioB B OBITY U TEXHUKE.

OKcriepyMeHTanbHbIe MEeTO/Ibl U3YUeHHs BeIlleCTB U UX MPeBpallleHui: n3yueHre KoleKIuu «MeTasbl 1 CIijlaBbl», 00pa3lioB HeMeTaslIoB,
pellieHre SKCTIepPUMEeHTabHBIX 3a/iau, HabmrojeHre 1 OTMcaHue JeMOHCTPAlJMOHHBIX U JTab0paTOPHBIX OMBITOB (B3aUMO/IeHCTBHE THAPOKCH A
aJIFOMMHMS C paCTBOpPaMM KUCJIOT U Lje/I04eld, KaueCTBeHHbIe PeaKL|UM Ha KaTHOHbI METaJI/IOB).

PacuétHble 3ajaum.

PacuéThl Macchl BelljecTBa Wik 00bEéMa ra30B 10 U3BECTHOMY KOJIMUECTBY BellleCTBa, Macce UM 00bEMY OJJHOTO M3 YUACTBYIOIIMX B PeaKIuu
BeIIeCTB, pacuéThbl Macchl (00bEMa, KOJTMUECTBA BelljeCTBa) MPOJYKTOB PeaKI[UH, eC/IA OJJHO U3 BeIl|eCTB UMeeT IPUMeCH.

XHUMHA U )KU3Hb

Posib xumuM B 0becrieueHUH KOJIOTHUeCKOM, IHePreTUUeCKOU 1 MullieBoii 6e30macHOCTH, pa3BUTHHM MeJULIMHEL [TOHSITHe 0 HayuHBIX MeTOJaxX
M03HaHUS BeIleCTB U XUMUUECKUX peakKLUu.
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I[NpencraBnenys 06 00X HAYYHBIX MIPUHIAIIAX TIPOMBIIJIEHHOTO TIO/TyUeH!sT Ba)KHEUIITINX BeIIeCTB.

YesioBeK B MUpe Bell|eCTB U MaTepPUasioB: BaKHeUIIe CTPOUTe/TbHbIe MaTepyaibl, KOHCTPYKI[MOHHbIE MaTepHuasbl, KPacKu, CTEK/I0, KepaMHKa,
MaTepHaJIbl Jjis 3/IEKTPOHUKH, HaHOMaTepHaslbl, OpraHuUeCKre ¥ MUHepasbHble y100peHusl.

XuMmus 1 3J0pOBbe UesioBeKa: TipaBr/ia UCTIOIb30BaHKS JIEKAPCTBEHHBIX MPeraparToB, MpaBuia 6€301acHOro UCToIb30BaHKs TIperiapaToB
OBITOBOM XMMHUU B ITOBCEIHEBHOW >KU3HU.

MeXripeIMeTHbIE CBSI3H.

Peanmau,‘m{ MEeXXITpeaAMETHBIX CBsizei Mpyr N3y4yeHUUn 06]].[6171 %1 HEOpFaHquCKOﬁ xumuu B 11 Kacce OCYIIEeCTB/IAETCA yepe3 NCII0/Ib30BdHHE KdK
O6].I.[I/IX €CTeCTBEHHO-Hay4YHbIX HOHHTHﬁ, TaK U HOHHTI/II‘/JI, ABJIAIOINUXCA CUCTEMHBIMU 71 OTAE€/IbHBIX MMTPeAMETOB €CTeCTBEHHO-HAYUYHOI'O HK/JIA.

OO0111e ecTeCcTBeHHO-HayUHbIe TIOHATHS: HayUHBIM (DaKT, TUTIOTe3a, 3aKOH, TeOPHs], aHa/I3, CUHTe3, K/lacCUbHUKaLYs, TIepUOAUYHOCTb,
HabO/mo1eHre, 3KCIIepUMEHT, MOZie/IMPOBaHNe, U3MepeHue, SIBJIeHHe.

®du3uKa: MaTepusi, JHeprusi, Macca, aToM, 3/1IeKTPOH, MPOTOH, HEUTPOH, UOH, U30TOI, PaZIMOAKTUBHOCTh, MOJIeKYJIa, SHEpPreTUUeCKUil ypOBeHb,
BeIIleCTBO, Tesio, 00BEM, arperaTHOe COCTOSTHHE BelllecTBa, pU3nuecKre BeJTMUMHBI U eJUHULIbI UX U3MepeHHs, CKOPOCTb.

Buosiorusi: KjieTka, opraHusMm, 3KocrucTeMa, brocdepa, Makpo- U MUKPO3J/iIeMeHTbI, BATAMHUHBI, 00MeH Bell|eCTB B OpraHu3Me.
['eorpacdusi: MUHepaJsibl, TOPHbIE TIOPO/bl, I10JIe3HbIe NCKOMaeMble, TOM/IMBO, PeCyPChI.

TexHoJorus: XuMuJeckKas MPpOMBINIJIEHHOCTL, MeTa/I/TyPTHs, ITPOMU3BOACTBO CTPOUTE/IBHBIX MaTe€pPHaJOoB, CeJ/IbCKOXO035IMCTBEHHOE MMpOMU3BOACTBO,
rnuiieBasd MpOMbBIIIJIEHHOCTD, Cl)apMa]_IEBTI/I‘{eCKaH IMMPOMBIIJIEHHOCTD, IMTPOU3BOACTBO KOCMETHUUECKUX IMperiapdToB, TPOHU3BOACTBO
KOHCTDYKLIIMOHHBIX MaT€PHAJIOB, 3JIEKTPOHHASA MPOMBIIIJIEHHOCTb, HAHOTE€XHOJIOTHUH.
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[INMTAHNPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMEI 110 XM HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHNUA

JINMHHOCTHBIE PE3YJIbTATDI

®I'OC COO ycraHaBMBaeT TpeboOBaHUS K pe3y/ibTaTaM OCBOEHHs 00yUaroIIMMKCS TIPOrpaMM CpefiHero obiijero o6pa3oBaHust (TMUHOCTHBIM,
MeTarpeMeTHbIM U TIpeMeTHbIM). HayuHo-MeToAnuecKoi 0CHOBOM /1/1s1 pa3pabOTKU TUIaHUPYeMbIX Pe3y/IbTaTOB OCBOEHHS IPOrPaMM CPe/IHETO
o611ero o6pa3oBaHUs SIBJISIETCS CUCTEMHO-/IeSITe/TbHOCTHBIM MTOIXO0Z,.

B coOTBeTCTBMY C CCTEMHO-/eSITeTbHOCTHBIM TTO/IX0/JOM B CTPYKTYpe JIMYHOCTHBIX pe3y/bTaTOB OCBOEHUS MpeaMeTa « XMMUs» Ha ypPOBHE
cpenHero o61iero o6pa3oBaHus BbiZie/IeHbI Cie[yHOIHe COCTABJISIOIINE:

0CO3HaHKe 00yYarOIIUMUCS POCCUHCKON TPa’KIAHCKON UIEHTUYHOCTH — TOTOBHOCTU K CaMOPa3BUTUIO, CAMOCTOSITE/IbHOCTH M CaMOOTIpe/ie/IeHHUIO;
Ha/Mure MOTHBALUM K 00yUYeHuUIo;

1]e/IeHarpaB/IeHHOe Pa3BUTHE BHYTPEHHUX yOEXKI€HUM TMUHOCTH Ha OCHOBE K/TFOUEBBIX I[eHHOCTeH M UCTOPUUECKUX TpaZULvi 6a30BOM HayKu
XUMWU;

FOTOBHOCTB U CITOCOOHOCTh O6y‘—IaI-OI_L[I/IXCSE[ PYKOBOACTBOBATLCA B CcBOei AeATe/IbBHOCTHU IEHHOCTHO-CMBIC/IOBBIMH YCTaHOBKAMM, IMMPUCYITUMHU
HEHOCTHOﬁ crucreMe XMMHMUeCKoro O6pa3OBaHI/IH;

Ha/inyre 1rpaBOCO3HAHUA 9KOJIOTUUECKOM KYJIbTYPBI U CII0COOHOCTH CTaBUTh Leim 1 CTPOUTD XKU3HEHHBIE T1/IdHbI.

JIMUHOCTHEIE pe3y/ibTaTbl OCBOEHUA IMpe/IMETA «XUMUSI» AOCTUIral0OTCA B e AMHCTBEe y‘l&6HOI>i Y BOCIIUTaTe/IbHOM AeATe/IbHOCTHU B COOTBETCTBUHU C
F'YMdHUCTUUECKHWMH, COLIUOKYJ/IbTYDPHBIMHU, JYXOBHO-HPABCTBEHHBIMU LNEHHOCTAMU U W1€d/IdMU pOCCHﬁCKOFO rpaXXAaHCKOIr'o O6H.[€CTBa,
IMPpHUHATBIMU B OG].L[ECTBE HOPMaMMU U I1IpaBU/IdMHU IMOBeJEHNA, CHOC06CTBYI-OI_LII/IMI/I npouneccaM CaMoOITO3HAHUA, CAMOPa3BUTHUA U HDABCTBEHHOI'O
CTaHOBJ/IEHHUSA JITMUHOCTHU O6yan-OI_LlI/IXC$I.

JIMUHOCTHEIE Pe3yJ/ibTaThl OCBOEHUA IMMPpeAMETa «XUMUSI» OTPAXaroT CCl)OpMI/IpOBaHHOCTb OIILITA IT03HABATELHOM U HpaKTI/IT—IeCKOI\/'I AedaTe/IbHOCTH
06yan-OI_L[I/IXCH 10 pea/in3aliy IIPUHATBIX B O6LL[€CTBE HEHHOCTEﬁ, B TOM 4UMCJ/ié B UdCTH:

1) rpa)xjaHCKOro0 BOCIIUTAHUS:

0CO3HaHUs 00YUAOLMMKUCS CBOMX KOHCTUTYLIMOHHBIX 1TPaB M 00s13aHHOCTeH, yBa)KeHHsI K 3aKOHY U ITPaBOTIOPSAKY;
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npeacTaB/JIe€HUA O COHUA/IBHBIX HOPMaAX M MPpaBU/IaX MEXX/TMYHOCTHBIX OTHOIIIeHUH B KOJ/IVZIEKTHBE,

TOTOBHOCTH K COBMECTHOM TBOPUECKOM JiesITe/TbHOCTU TIPY CO3/[JaHUU yueOHBIX TIPOEKTOB, pellieHuH yueOHbIX U M03HaBaTe/TbHbIX 3a/]ay,
BBITIOJTHEHUM XUMUYeCKUX KCIIePUMEHTOB;

CIIoCcOOHOCTH TMOHUMATh U TIPUHUMATh MOTHBBI, HaMepeHHs], JIOTUKY W apryMeHThl IPYTUX TPY aHain3e pa3/uyHbIX BUZIOB yueOHOM
JlesiTeIbHOCTY;

2) MNATPUOTHYECKOI'0 BOCITMTAHUA:
LHEeHHOCTHOI'O OTHOLIEHUSA K NCTODUYECKOMY U HAyYHOMY HacC/ie JUHO O0TeUeCTBEHHOM XUMUU,

YBa>K€HMUA K IIpOoLeCcCy TBOpUeECTBA B obactu T€OPpHHU U MPAKTUUECKOI'0 IIPpUMEHEHNUA XUMUH, OCO3HAHHSA TOT'O, UTO AOCTHXKEHHA HAYKHU €CTh
pe3yabTaT AJINTE/TbHBIX HaGH}OAEHHﬁ, KPOIIOT/IMBBIX 3KCIIEPUMEHTA/IbHBIX TIOMCKOB, ITIOCTOAHHOI'O TPy dd yqéHbIX U TIPAKTUKOB;

HNHTEepeCa U MMO3HaBATe/IbHBIX MOTHUBOB B ITOJTYyY€HUU U TTOC/IEAYIOILEM dHAJ/INU3€ I/IHCl)OpMaL[I/II/I O IepeaoBbIX JOCTUIKEHUAX COBpeMeHHOﬁ
OTeueCTBEHHOMU XUMHUU;,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:
HPaBCTBEHHOT'O CO3HAHUSI, 3STUYECKOTO MOBe/jeHMUS;

CIT0COOHOCTH OLIeHMBATb CUTyalllH, CBA3dHHbIEe C XUMWYECKHNMU ABJIEHUAMU, U IIPUHHUMATE OCO3HdHHBIE pellleHKs, OpPpUeHTHPYACh Ha MOPa/IbHO-
HPAaBCTBEHHbIE HOPMBI U IEHHOCTH;

I'OTOBHOCTH OLI€HHNBATH CBOé rmoBeaeHre U MOCTYIIKHM CBOUX TOBHPHLHEﬁ C HO3I/ILII/II>'I HPAaBCTBEHHBIX U ITPABOBLEIX HOPM M OCO3HaHHE HOCJ'IE,[LCTBI/II‘/JI
9THUX IMOCTYIIKOB,

4) ¢hopMuUpoBaHUs KY/JIbTYPbI 3/J0POBbsI:

TMOHUMAaHUSI LIeHHOCTel 3/10pOBOro U 6e3omacHoro obpasa >kKu3HH, He06X0IUMOCTU OTBETCTBEHHOT'O OTHOIIIEHUsI K COOCTBEHHOMY (pr3nuecKoMy U
MICUXUUECKOMY 3/10pPOBbIO;

cobmroieHus ripaBuI Ge3omacHoro obpailleHus ¢ BellleCTBaMU B OBITY, TIOBCeAHEBHOM XXU3HU U B TPY/JOBOM JIeSITe/IbHOCTH;

TIOHMMaHMSI LIEHHOCTH TPABU/1 MHIUBU/1ya/IbHOTO Y KOJUIEKTUBHOT'O O€30TacHOr0 MOBeZIeHHsI B CUTYaLIMsX, YTPOXKAOLUX 3[J0POBbIO U KU3HU
JIIOJIel;
14



0CO3HaHWUS TIOC/Ie/ICTBUM 1 HEMPUSITUS BPeIHBIX MPUBBIYUEK (YIIOTPeO/IeHNsT alKoroJisi, HAPKOTHUKOB, KyPeHUsI);
5) TPy/A0BOr0 BOCIIUTAHUA:

KOMMYHHKaTHBHOﬁ KOMIIeTeHTHOCTHU B y‘-IEGHO-I/ICC]'Ie,[[OBaTEIIBCKOI‘/JI AedaTe/IbHOCTH, O6LL[€CTB€HHO HOHE3HOﬁ, TBOp‘-IECKOﬁ U IPYyIrux BUax
AedaTe/IbHOCTH,

YCTaHOBKU Ha aKTHMBHOE y4yacTHe B pellleHWY NPaKTUUeCKHX 3a/iau CoLMaabHOM HalpaB/IeHHOCTH (B paMKaxX CBOEro Kiacca, IKOJIbl);
MHTepeca K MpaKTUYecKoMy HM3yueHUI0 Mpodeccuii pa3IMuyHOro po/ia, B TOM YKMC/le Ha OCHOBe NPUMeHeHUs MpeJMeTHbIX 3HaHUM 10 XUMUHY;

YBaKEHUs K TPYAY, JHOASAM TPyJa U pe3y/bTaTaM TPYA0BOM AesiTeIlbHOCTH;

TOTOBHOCTU K OCO3HaHHOMY BBIOOPY MH/IMBH/yabHOW TpaeKTopun o0pa3oBaHus, Oyayiieii mpodeccuu U peaan3ali COOCTBEHHBIX )KU3HEHHBIX

TJIAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTeN K XMMHU, UHTEPECOB U TIOTpebHOCTel 0011]eCTBa;
6) 3K0/10rMuUecKoro BOCIUTAHUA:
9KOJIOTMUECKU 11e/1Ieco00pa3HOro OTHOIIEeHUS K MPUPO/ie, KaK UICTOUHHUKY CYI[eCTBOBaHUS KU3HU Ha 3eMIie;

MOHMMaHHUs I7100a7IbHOTO XapaKTepa 3KOJIOTHUeCKUX Mpo0/ieM, BAUSHUS SKOHOMHUECKHX TTPOIIECCOB Ha COCTOSIHHE MPUPOJIHON U COIUATbHOMN
cpefbl;

OCO3HadHHuA HEOGXOAI/IMOCTI/I HCI10/1b30BdHHUA I,E[OCTI/I)KeHI/II‘/JI XUMHH [JT pelleHrs BOIPOCOB PALIMOHA/IBHOI'O TTIPUPOAOITI0/Ib30BAHUSA;

aKTUBHOTO HETIPUSTHS JeliCTBUM, IPUHOCSIIMX BPe/J OKPY>KarolLei MPUPOIHOM Cpejie, yMeHHsI TPOTHO3MPOBATh HeOJ1aronpusTHhIE
5K0JIOTHUYeCKHe TI0C/1e/ICTBUS MpeANPUHUMAaeMbIX [1eHCTBUIM U NpeJ0TBpallaTh UX;

Ha/IM4YMsl Pa3BUTOT0 SKOJIOTMUYECKOT0 MBIIIJIEHHS, 9KOJIOTUUeCKOU Ky/IbTYyphbl, OIbITa /1eATeJbHOCTH SKOJI0IMYeCcKol HarpaB/ieHHOCTH, YMeHHs
PYKOBO/ICTBOBaThCsI MU B ITO3HABATE/IbHOM, KOMMYHHUKAaTUBHOU U COLIMA/IbHOM MPAKTHKE, CTOCOOHOCTH ¥ YMEHHsI aKTUBHO MTPOTUBOCTOSITh
uzeosioruu xemodobuu;

7) 1leHHOCTH Hay4YHOI'0 MO3HAHUA:

Cc(hOpPMHPOBAHHOCTH MHPOBO33pPEHHS], COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M O0IT|eCTBEHHOW TIPAaKTHKY;
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MOHMMaHM Crie[U(PUKU XMMUY KaK HayKW, 0CO3HaHUs1 e€ po/iv B (POPMUPOBaHUU PaLIMOHAIbHOTO HAYUHOT'O MBILLIEHUS], CO3/IaHUH 11eJI0CTHOTO
TipeZicTaB/ieHHsI 00 OKpPY’KaroIieM MUpe Kak O eJHCTBe MIPHUPO/IbI U UesioBeKa, B T03HaHUY TIPUPO/HBIX 3aKOHOMEPHOCTEH 1 pellieHnH mpobsiem
COXpaHeHHsl IPUPOIHOTO PaBHOBECHST;

yb6e>xIéHHOCTH B 0C000# 3HAYMMOCTH XUMUH [/ COBPEMEHHOM ITMBU/M3AL[MN: B €€ TYMaHUCTUUeCKOW HarlpaB/IeHHOCTH ¥ B&YKHOM POJH B
CO3[JaHKUM HOBOM 0a3bl MaTepHaIbHOM Ky/IbTYPbI, PeIIeH|H TJI00a/IbHBIX MP0o0/ieM YCTOHUMBOTO Pa3BUTHS YelIOBeUeCTBa — CHIPhEBOMH,
JHEPreTUYeCKOM, MUIIEeBON U FKOJOTMYeCKO 0e30MmacHOCTH, B pa3BUTUN MeAULIMHBI, 00eCrieueH|H YCIOBHUMA YCIeLTHOTO TPY/ia ¥ 9KOJI0TUYeCKH
KOMGOPTHOM »KU3HU Ka)KJ0ro ujieHa 0011iecTBa;

ECTECTBEHHO-Hay‘—IHOﬁ 'paMOTHOCTH: TIOHUMAHUA CYIIIHOCTHU METOJ0B IMO3HaHNs, UCITI0/Ib3YEMBIX B €CTECTBEHHBIX HAyKdX, CIIoCcoOHOCTH
HCII0J/Ib30BATh I10J/IydaeMble 3HAHUA AJIA aHa/lki3ad U 00BbSICHeHUS SIBJIEHUI OKpy’>Karoujero Mmpa 1 rnponcxoasaigmux B HEM HBMEHEHHﬁ, YMeHUA
Ae/1aTb 000CHOBaAHHBIE 3aK/IFOUEHHsT Ha OCHOBE Hay4HBbIX (1)(:1KTOB N MMeINXCA AdHHBIX C Le/IbH0 MTo/Ty4YeHUd JO0CTOBEPHBIX BBIBOJOB;

CITIOCOOHOCTH CaMOCTOATE/TLHO MCII0/Ib30BaTh XMMUYECKHe 3HaHUA AJI1 pelleHua HpO6JIEM B P€a/IbHBIX )XU3HEHHBIX CUTYalHUAX;
HWHTepecCa K ITI03HaHUI0 U I/ICCJ'IE,E[OBaTEJ'IbCKOI\/II AedTe/IbHOCTU,;

TOTOBHOCTU M CITIOCOOHOCTH K HelpepbIBHOMY 00pa30BaHMIO M caM000pa30BaHuI0, K aKTUBHOMY IT0/TyYeHHIO HOBBIX 3HAHUM 110 XMMHUH B
COOTBETCTBUHM C )KU3HEHHBIMU ITOTPeOHOCTAMY;

WHTepeca K 0COOeHHOCTSIM Tpy/ia B pa3/MuHbIX chepax rnpodecCcuoHaIbHOU AesTeTbHOCTH.
METAINIPEAMETHBIE PE3YJ/IbTATbBI
MeTtarnpejMeTHbIe pe3y/IbTaThl 0CBOEHHS yUueOHOro rnpeaMeTa « XMMHs» Ha YPOBHE Cpe/iHero o01iero oopa3oBaHMst BK/IIOUAIOT:

3HauUMMBbIe 7711 (hOPMHPOBAHMST MUPOBO33PEHHS 00YUaIOIIUXCSl MEXKAUCLIUTUIMHAPHBIE (MeXXIpeZMeTHbIe) 0011[eHayYHbIe TTIOHATHS, OTPaXkalolre
1[e/IOCTHOCTb HayUHOUW KapTHHBI MUPa U CTel[uHKy METO/0B IT03HAHUsI, UCTIOb3yeMbIX B €CTeCTBEHHBIX HayKax (MaTepwus, BeleCcTBO, SHeprus,
sIBJIeHUe, TPOLIeCC, CUCTeMa, HayuHbId (akT, IPUHLUI, TUIOTe3a, 3aKOHOMEePHOCTb, 3aKOH, Teopusl, UCC/ieJoBaHue, HabJiojeHre, u3MepeHue,
5KCIIePUMEHT U JIpyTHe);

yHUBepcaJibHble yueOHbIe feficTBUs (TI03HaBaTe/IbHble, KOMMYHUKATHBHbBIE, PeTy/IATHBHBIE), obecnieunBatoliye hopMupoBaHre GyHKLIMOHATBHOMN
rPaMOTHOCTH U COLIMAIbHOW KOMIIeTeHI[UK 00yuarommxcs;
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CIIOCOOHOCTE 00YYarOIUXCS UCIT0/Ib30BaTh OCBOEHHBIE MeXKAUCIIUTIMHAPHBIE, MUPOBO33peHUeCKHe 3HAHWSI M YHUBepCa/lbHbIe yueOHbIe
JIeWCTBUS B TI03HABATE/IbHOM Y COLIMA/IbHOM MPaKTHKe.

MeTtarnpejMeTHbIe Pe3y/IbTaThl OTPAXKAIOT OBJIa/leHNe YHUBEPCATbHBIMU yueOHBIMU 1T03HABATeTbHBIMHU, KOMMYHUKAaTUBHBIMU U PeTY/ISITUBHBIMU
JIeACTBUSIMHU.

OBJ/1a/ileHHe YHUBEPCa/IbHBIMH YUeOHBIMH MO3HABaTe/IbHBIMH JAefCTBUSIMH:
1) 6a30BBIe JIOTHYECKHE AeHCTBHSA:
CaMOCTOSATEe/ILHO (POPMYJTUPOBATh U aKTya/TM3UPOBATh MPO0/IeMy, BCECTOPOHHE e€ pacCMaTpUBaTh;

onpejiesiTh L[e/U 1eaTe/IbHOCTH, 3a/laBasi apaMeTphbl U KDUTEPUU UX JOCTHKEHHsI, COOTHOCUTD Pe3y/bTaThl [esiTeTbHOCTU C MOCTaB/I€HHbIMU
L1eJISIMU;

HCII0J/Ib30BATh ITPU OCBOEHUN 3HAHUN HpI/IéMbI JIOTUUECKOI'O MBILVIEHWA — BBIAEJIATh XdDAKTEPHbIE TIDU3HAKKU MOHSATUM U YCTaHaB/IMBATb UX
B3dMMOCBs3b, UCII0J/Ib30BATh COOTBETCTBYIOLIIWE TTOHATUA AJIA 00BsICHeHUS OT[e/IbHBIX Cl)aKTOB n HBHeHHﬁ;

BbIOMPATh OCHOBAHUS M KDUTEPHH [/l K/laCCU(UKAIIUN BEL[eCTB U XUMUYECKUX PeaKIIHiA;
yCTaHaB/IMBaTh IPUUMHHO-C/Ie/ICTBEHHBIE CBSI3U MEX/y W3y4yaeMbIMU SIBJIEHUSIMU;

CTPOMTD JIOTUYECKHe pacCyKeHus (MHAYKTUBHbIE, 1eJyKTUBHbIE, 110 aHAJIOTUH), BHISIB/IATH 3aKOHOMEPHOCTH U MPOTHUBOpPeYUs B
paccMaTpuBaeMbIX SIBJIEHUsIX, OPMYJ/IMPOBATh BbIBO/bI U 3aK/THOUEHUSI;

MIPUMEHSITH B TIPOLiecce TI03HaHUs, UCTI0/b3yeMble B XMW CUMBOJIMYeCKHe (3HAaKOBbIE) MO/Ie/Id, IPeo0pa30BbIBaTh MO/Ie/TbHbIe TIPe/ICTaBIeHUs —
XUMWYeCKHUI 3HaK (CMMBOJT) 3/IeMeHTa, XUMUuecKasi popMysia, ypaBHeHHe XUMUUECKOW pPeakKLiu — TIPU PelieHuH yueOHbBIX TT03HaBaTeTbHbIX U
TpPaKTUUeCKUX 3a/jay, IPUMeHSTb Ha3BaHHbIe MO/ie/IbHbIe Mpe/CTaB/IeHus /1Jisl BbISIB/IEHUsI XapaKTepHbIX MPHU3HAKOB U3yuaeMbIX BeIleCTB U
XUMHUUYECKUX peakKLUi.

2) 0a3zoBbIe HCC/IeA0BATE/IbCKHE JeHCTBUA:
BJIaZleTb OCHOBAMU METO/I0OB HAyYHOT'O N03HAHUS BeIlleCTB U XUMUUECKUX peaKLni;

(hopMynMpoBaTh Lie/M U 33/lauM UCC/Iel0BaHus, UCTI0b30BaTh MOCTaBIEHHbIE U CaMOCTOSATeIbHO C()OPMYJ/IMPOBAHHbIE BOIIPOCHI B KAUECTBE
HMHCTPYMeHTa [M03HaHKWs1 ¥ OCHOBBI 7151 (POPMUPOBaHUSI TUIIOTE3bI 110 POBEPKe MPaBUIbHOCTH BbICKa3bIBaeMbIX CY>K/€HUH;
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B/IaJleTh HaBbIKAMH CaMOCTOSITe/TbHOTO TJIaHUPOBAHUS 1 TIPOBe/IeHHs] yUeHNYeCKHX SKCIIePUMEeHTOB, COBEPIIIeHCTBOBaTh YMeHUsT HaO/MoaTh 3a
XO/IOM TIPOLIeCca, CaMOCTOSITe/TbHO POTHO3UPOBATh €0 pe3y/bTaT, (hOPMYy/IMpOBaTh 0000IIeHNs U BBIBO/bI OTHOCUTE/IEHO J0CTOBEPHOCTH
pe3yJ/IbTaToOB MCC/IeI0OBAHUS, COCTAB/ISATh 000CHOBAHHBINA OTYET O MPOAieaHHoM pabore;

NpHOOpeTaTh OMbIT yUeHNYeCKOW MCC/eJ0BaTe/TbCKOM U TIPOEKTHOM [1eSITeTbHOCTH, TIPOSIB/ISITH CIIOCOOHOCTH Y TOTOBHOCTB K CAMOCTOSITE/TBHOMY
TIOMCKY MeTO/IOB pelleHUs IPaKTUYeCKUX 3a/lay, IPUMEeHEeHUI0 pa3/IMuHbIX MeTO/I0B IT03HAHUS.

3) pab6ora c uadopmanueii:

OPHEHTHPOBAThCS B PA3/IMYHbIX UCTOUHUKAX MH(OPMAaLUY (HayuHO-TIOMY/ISpHAst IUTepaTypa XUMUUECKOT0 CO/iepyKaHusl, CIIpaBOYHbIe TOCOOMs,
pecypchbl IHTepHeTa), aHanu3upoBaTh MHPOPMALMIO Pa3/IMYHbIX BUA0B U (OpPM Tpe/iCTaBIeHN s, KpUTUUECKU OLleHUBaTh eé J0CTOBEPHOCTh U
HeIIPOTUBOPEUYUBOCTb;

(bopMyIMpOBaTh 3arpochl ¥ MIPUMEHSITh pa3/InuHble MeTO/bI ITPU TIOMCKe U 0TOope MHpOopMaIy, HeoOX0UMOH /15 BBITIOHEeHHS yueOHbIX 3a71a4
OIrpeJieJIeHHOI'O THUIIa;

npuobpeTaTh OIBIT UCITO/Ib30BaHUs UH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U Pa3/IMUHBIX TIOUCKOBBIX CUCTEM;
CaMOCTOSITeJIbHO BbIOMPATh ONTUMasBbHYI0 (hopMy TipeJcTaBieHust HGopMaLyK (CxeMbl, rpadyKy, JUarpaMMbl, TabIULIbI, PUCYHKH U APYyTHe);

HCI0/Ib30BaTh HAYUHBIH SI3bIK B KAUECTBE CPe/ICTBA MPU paboTe ¢ XUMUUECKOW HGOPMaLel: MPUMEHSATh MEXXITpeMeTHbIe ((hU3nUecKre 1
MaTeMaTHuecKre) 3HaKi U CUMBOJIBI, (hopMyJibl, abOpeBUaTypbl, HOMEHK/IATypy;

HCII0JIb30BATh U Hp806pa3OBBIBaTB 3HdKOBO-CUMBOJ/IMUECKHE CPeACTBA HATJIAAHOCTH.
OBJ'IHAEHI/IE YHUBE€PCA/IbHBIMH KOMMYHUKATUBHBIMU AEﬁCTBHHMH:

3a/laBaTh BOTIPOCHI 110 CYLIeCTBY 00CY»K/[aeMOii TeMbI B X0/ie JUa/Iora /WK JUCKYCCHH, BBICKA3bIBaTh Wfer, GOpMyIMpOBaTh CBOY TIPE/IOXKEeHHS
OTHOCMTEJILHO BBITIOJIHEHUS TIPe//I0KEeHHO! 3a/jaul;

BBICTYTIATh C Mpe3eHTalel pe3y/IbTaToB [103HaBaTe/IbHOM /1eITe/IbHOCTH, M0/IyUeHHbIX CAaMOCTOSITE/IbHO UM COBMECTHO CO CBEPCTHUKAMU NpU
BBITIOJTHEHUHM XUMHUYECKOT0 3KCIIePUMeHTa, IPaKTUUeCKOM paboThI 0 UCC/IeI0BAHMIO CBOMCTB M3yYaeMbIX BeIleCTB, peayn3alyy yueOHoro
npoeKTa v (hOpMyJIMPOBATh BBIBO/IBI TI0 pe3y/IbTaTaM MPOBeAEHHBIX UCC/IeJOBAaHHI Ty TEM COTJIACOBAHUS MO3ULIMH B X0Ze 00CY>KJeHuUs1 U 0OMeHa
MHEeHUSIMU.
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OBJ/1a/ieHHe YHHBepPCa/IbHBIMH Pery/iaTUBHBIMH /IeHCTBUAMU:

CaMOCTOSITEe/IbHO T/IAaHUPOBAaTh M OCYILeCTB/ISTh CBOIO IM03HABATeIbHYIO [1eATelIbHOCTh, OTIpe/iesisi eé Lie/v U 3a/lay, KOHTPOJIMPOBaTh U 110 Mepe
He00OX0/IMMOCTH KOPPEKTHPOBATh Mpe/ijlaraeMblii a/iTOPUTM [IeMCTBUM TIPU BBITIOJTHEHUH YUeOHBIX U UCC/IeloBaTe/TbCKUX 3a/jau, BBIOMpaTh
Haubosiee 3¢ eKTHBHBIN cTIOCO0 WX PeIeHus C yUETOM TIOTyUeHHsT HOBbIX 3HAHHWH O BeI|eCTBaX Y XUMUYECKHUX PeaKIHsX;

OCYILL[eCTBJIATh CAMOKOHTPOJIb CBOEH ZleATe/IbHOCTH Ha OCHOBe CaMOaHa/n3a U CaMOOLIeHKH.
INPEAMETHBIE PE3YJ/IBTATbBI

10 KJTIACC

IIpegmeTHble pe3ynbTaTel 0CBOeHUs Kypca «OpraHuuyeckass XMMUs» OTPakaroT:

c(OpMHUPOBAHHOCTD MpeZCTaBIeHNI 0 XUMUUECKOM COCTaB/IsIIOIIel eCTeCTBeHHO-HayUHOW KapTHHbI MUPa, POJIM XMMUU B TIO3HAHUU SIB/IEHUU
MIPUPO/IbI, B (POPMHUPOBAHUM MBIIIJIEHUS U KYJIBTYPhI TMYHOCTH, €€ QyHKLMOHATEHON rPaMOTHOCTH, He0OXOIUMOM 15 pelieHHst TIPaKTHUeCKUX
3a/lau ¥ 5K0JIOTM4YeCcKH 000CHOBAHHOTO OTHOILIEHHS K CBOEMY 3/J0POBbIO M IIPUPO/JHOM Cpefie;

BJIa/leHUe CUCTeMOM XMMUUYeCKUX 3HaHUW, KOTOopasi BK/IF0UaeT: OCHOBOMO/Iaratolye MoHATUs (XUMUUeCKUH 3/1eMeHT, aTOM, 3/1eKTPOHHast
000/10UKa aToMa, MOJIeKy/1a, Ba/IeHTHOCTb, 3JIEKTPOOTPULIATe/TbHOCTh, XMMUYeCKasi CBsI3b, CTPYKTYpPHasi popmyia (pa3BépHyTas U COKpaIléHHast),
MOJIb, MOJISIDHast Macca, MOJISIpHbIA 00bEM, YT/IepO/IHbIN CcKereT, QyHKLMOHAbHas TPYIINa, paiiKa, U30MepHsi, ©30Mephbl, TOMOJIOTMYeCKUM psif,
TOMOJIOTH, YT/IeBOA0PO/IbI, KUCI0POZ 1 a30TCoepsKallje CoeIMHeHNs], MOHOMep, [10JIUMep, CTPYKTYPHOe 3BeHO, BEBICOKOMOJIEKY/ISIpHbIe
CoeJIMHeHUs); TEOPUU U 3aKOHBI (TeOpUsi CTPOeHHsI OpraHnyeckrx BeljecTB A. M. ByTiiepoBa, 3aKoOH COXpaHeHHsI MacChl BellleCTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH 513bIK XMMHUH; MHPOBO33peHUYEeCKHe 3HaHus, JieXkalllie B OCHOBe TIOHMMaHUsI IPUUMHHOCTU U CUCTEMHOCTH
XMMHUUECKHX sIB/IeHNH, (haKTo/I0rnyecKre CBe/IeHHs O CBOWMCTBAX, COCTABe, TMO/IyYeHNH U 6e301acHOM HMCTOIb30BaHUN Ba)KHEHIIINX OPraHNUeCKUX
BeIeCTB B ObITY U MPAKTUYECKOU AesATeTbHOCTH UeI0BeKa;

Cc(OPMHPOBAHHOCTb YMEHU BhISB/IATh XapaKTepHble MPU3HAKU MOHATUM, YCTaHaB/IMBaTh MX B3aMMOCBSI3b, UCII0/Ib30BaTh COOTBETCTBYHOLLME
TIOHATHS [PU ONMCAHUM COCTaBa, CTPOEHUs U IIpeBpallleHU OpraHu4eCKUX COeJMHeHUH;

c(OpMHPOBAHHOCTb YMEHUI HUCII0/1b30BaTh XUMHUYECKYH CUMBOJIMKY /11 COCTaB/IEHUs MOJIEKY/IIPHBIX M CTPYKTYPHBIX (pPa3BépPHYTOH,
COKpaILéHHOM) (popMyJ1 OpraHUUeCKHX BeleCTB ¥ YPaBHEHUI XMMUUECKUX peakLMi, U3roTaB/IMBaTh MO/e/IM MOJIeKY/l OpraHnYeCKUX BelleCTB
JJ1s1 WUTIOCTPaLy UX XMMUUeCKOT0 M MPOCTPAaHCTBEHHOI'O CTPOEHUS;
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c(hOpMHPOBAHHOCTh YMEHUI yCTaHaBAUBaTh MPUHAA/I€XHOCTb M3yUeHHBIX OPraHUUeCKHX BeIlleCTB M0 UX COCTaBy U CTPOEHUIO K OMNpeJeIéHHOMY
KJlacCy/Tpyrire coeuHeHUM (yreBoj0pO/ibl, KUC/IOPOZ, U a30TCOo/ieprKalliie CoeIMHeHNs, BLICOKOMOJIEKY ISIpHbIe COeIMHeHUs), laBaTh UM
Ha3BaHus Mo cuctemMatryeckoii HomeHknatype (IUPAC), a Tak)Ke IPUBOAUTL TPHBHA/bHbIE Ha3BaHUsI OT/le/IbHbIX OPraHuueCKHX BelecTB
(aTHIEH, TIPOTUIIEH, aLleTU/IeH, STUIeHT/IMKOJIb, T/IuLepuH, ¢heHos, hopManbieri, alietaabieru/, MypaBbruHasi KUCJI0Ta, YKCYyCHasi KUCJIOTa,
0JIeMHOBAas KMCJIOTa, CTeapyHOBasi KUC/I0Ta, IJIF0K03a, (PPYKTO3a, KpaxmaJl, Lie/UIH0J103a, TJULHH);

CCl)OpMI/IpOBaHHOCTL YMeHUA OrpeaessdTb BUAbL XUMUUECKOM CBSI3U B OpraHH4YeCKuXx COeJUHEHUAX (O'Z[I/IHaprIe 44 KpaTHLIe);

c(hOpPMHPOBAHHOCTb YMEHUSI PUMEHSTH TIO/IOXKEHHUSI TEOPUH CTPOEHUS OpraHrueckux BeriecTB A. M. byTiiepoBa /151 00bsiCHEHHST 3aBUCUMOCTH
CBOMCTB BelLleCTB OT UX COCTaBa U CTPOEHUSI; 3aKOH COXPAHEeHUsI MacCChl BEIl|eCTB;

c(hOpMHPOBAHHOCTh YMEHHUM XapaKTeprU30BaTh COCTaB, CTPOeHHe, (hU3NUeCKUe U XUMHUUECKHe CBOMCTBA TUIMTUYHBIX TIPeICTaBUTeIeH pPa3TMUHBIX
K/IaCCOB OPTaHUYeCKUX BelllecTB (MeTaH, 3TaH, 3TUJIEeH, TIPOIWJIeH, alleTuieH, OyTaaueH-1,3, metunOyraguen-1,3, 6eH30/1, METAHOJI, 3TaHO,
TUIEHTJIUKO/Ib, TJIMLIePUH, (DeHOJI, alleTa/lbAeri/, MypaBbrHas U YKCyCHasi KUC/IOThI, TJIFOK03a, KpaxMaJl, 1ieJITF0/I03a, aMUHOYKCYCHasi KUCJ/IOTa),
WJUTFOCTPUPOBATh FeHETUUECKYIO CBSI3b MEXKY HUIMU YPaBHEHUSIMH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIUH C UCIT0/Ib30BaHUEM CTPYKTYPHBIX

hopmy,

c(OpMHUPOBAHHOCTb YMEHUs XapaKTepU30BaTh UCTOUHUKH YTJIEBOJOPOJAHOTO ChIpbsi (HepTh, MPUPO/HBIN a3, yroJib), CocoObl MX TiepepaboTKu 1
NpakTHuecKoe NpUMeHeHue MPO/yKTOB repepaboTKy;

C(l)OpMI/IpOBaHHOCTb yMeHI/Iﬁ MpOBOAWTL BBIYMC/IEHUS T10 XUMHWUYECKHUM YPABHEHUAM (MaCCbI, O6’béMa, KOJ/IMUeCTBa UCXOAHOI'0O BeleCTBa U
IMPOAYKTa peakKjiHu 110 N3BeCTHBIM Macce, OG"béMy, KOJ/IM4eCTBY OJHOI'0 M3 MCXOAHBIX BeleCTB WX MMPOAYKTOB peaKL[I/II/I);

CQ)OPMI/IPOBEIHHOCTB YMeHI/Iﬁ BJ/1aJ€Th CHUCTeMOM 3HaHWI1 00 OCHOBHBIX MeTO[aX HayUHOI'O IT03HAHWA, UCII0J/Ib3YEMBIX B XUMWH T1PU U3YUEHUU
BelleCTB U XUMHUYECKHUX SIBJICHUH (Ha6]’I}OAEHI/Ie, Hn3MepeHHne, SKCIIepUMEHT, MO,E[eJ'II/IpOBaHI/Ie), HCII0J/Ib30BaTh CUCTEMHbIe XMMHWUYECKHe 3HaHUA /1
TMPpUHATHUA pemeHHf/JI B KOHKPETHBIX )KU3HEHHBIX CUTYaLUAX, CBA3dHHBIX C BEIleCTBAMU U X IIPUMEHEHHEM;

c(hOpMHPOBAHHOCThL YMeHUH CcOO/MI0/IaTh TIPaBU/Ia TI0/Ib30BaHUsI XMMUUECKOH MOCy/10M U 1TabopaToOpHLIM 000py/I0BaHHEM, a TaKKe MpaBu/ia
oOpalrieHusi C Bell[eCTBaMK B COOTBETCTBUU C MHCTPYKL[MSIMU T10 BBITIOJTHEHHUIO 1aD0PaTOPHBIX XUMUUECKUX OTIbITOB,;

Cc(hOpPMHPOBAHHOCTb YMEHHUH TJIAHUPOBATh U BBIMO/IHATh XUMUUECKUH IKCITIEPUMEHT (TIpeBpallleH|s] OpraHUYeCKUX BEILeCTB IPU HarpeBaHHH,
TIO/TyYeHHe ITHU/IEHA U U3yUYeHHe er0 CBOUCTB, KaUeCTBEHHbBIE PeaKIMU OPraHUYeCKUX BEIeCTB, JeHaTypalus Oe/KOB MpY HarpeBaHWH, 1[BETHbIE
peaki[uy 6e/IKOB) B COOTBETCTBUM C TIPaBU/IaMH TEXHUKU 0€30MacCHOCTH IMPH 00pall[eH|H C BelljeCTBaMH M JTabopaTOpHBIM 000pyI0BaHHEM,
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NIpeJCTaB/IATh pe3y/bTaTbl XMMUUECKOTr0 SKCIiepuMeHTa B (JOpMe 3aricH ypaBHEeHU COOTBETCTBYHOLMX peakLivi U (POpMy/IMpOBaTh BbIBO/bI HA
OCHOBE 3TUX pe3y/bTaToB;

c(hOpMHPOBAHHOCTh YMEHUI KPUTUUECKH aHa/TU3UPOBaTh XMMHUUYECKYH0 UH(POPMaLUIO, MOy4aeMyt0 U3 pa3HbIX HCTOUHUKOB (CpeZicCTBa MacCOBOM
uHbopmalyu, VIHTepHeT U ApYyTrux);

copMHPOBAHHOCTh YMEHHM CO0O/IF0/IaTh MPaBrIa SKOJIOTUUeCKH Lie1eco00pa3Horo roBe/ieHNs B ObITY U TPY/I0BOM [IeSITeNIbHOCTH B 1ieJIsiX
COXpaHeHUsl CBOero 3/J0POBbsl M OKpY Karolllel MPUPO/IHOM Cpe/ibl, 0CO3HABATh OMACHOCTh BO3/|eMCTBHUS Ha )KUBble OPraHU3Mbl OIpe/eT8HHbIX
OpraHMYecKHX BeIecTB, TOHUMasi CMbICT Tiokasaresisi [1/1K, mosicHITh Ha ipuMepax crioco0bl yMeHbIIeHuUs! U TIpe/IOTBPALieH s UX BPeJHOTO
BO3/|eMICTBUS HA OPraHu3M Ye/I0BeKa;

AJIA O6y‘-IaIOH_[I/IXCH C OrpaHHY€HHBIMU BO3MO>KHOCTAMM 310POBbA: YMeHHE ITPUMEHATb 3HAHKA 00 OCHOBHBIX AOCTYIIHBIX MeTO/iaX IO3HAHWA
BeleCTB U XUMHUUECKHUX HBHeHHﬁ;

JUTSL CTTETIBIX W CTab0BUIAIIMX 00YYaroIMXCs: YMeHHWe UCTI0Nb30BaTh pebe(HO-TOUeUHYH chcTeMy o0o3Hauenuii JI. Bpatins ayist 3anucu
XUMUUeCKUX GopMyI.

11 KJZTACC
[TpeMeTHBIE pe3y/TbTaThl 0CBOEHUS Kypca «O011asi U HeopraHuuecKast XMMHs» OTPaXKaroT:

c(hOpMHPOBAHHOCTD TIPEICTAaB/IEHNI: 0 XMMUUECKOM COCTaB/IsIOIIel eCTeCTBeHHO-HayUHOW KapTHHbI MUPA, POJIM XUMHUU B TIO3HAHUU SIBJIEHUM
MIPUPO/bI, B POPMHUPOBAHUM MBILIEHUS] U KY/IbTYPbl TMYHOCTH, €€ (PyHKL[MOHATbHOW IPaMOTHOCTH, He00X0AUMOM /Jisl PellieHHs TIPaKTUUeCKUX
3ajlau ¥ SK0JIOTHYeCKA 000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0POBBIO U TIPUPO/IHOM Cpe/ie;

BJ/laJileHre CUCTeMOM XUMUUeCKHX 3HaHWM, KOTOpast BK/IFOUaeT: OCHOBOIIO/Iaratollye MoHITUs (XUMUUeCKUM 3/IeMeHT, aTOM, U30ToTl, S-, p-, d-
3/IeKTPOHHBbIE OPOUTAM aTOMOB, MOH, MOJIEKYJIa, MOJIb, MOJISIDHBIN 00BEM, BaJIeHTHOCTD, 3/IEKTPOOTPHULATe/TbHOCTh, CTeleHb OKUC/IeHNs],
XUMHUeCcKas CBS3b (KOBa/leHTHasi, MOHHasi, MeTa/uInuecKasi, BOJOPOAHas), KpUCTa/l/IMuecKasl pelléTKa, TUMbl XUMAUYeCKHX peakLyii, pacTBOp,
3/1eKTPOJIUThI, HE3/IEKTPOJIUThI, 3/IeKTPOIUTHUECKAs! JUCCOLUALIMS, OKUC/IUTE b, BOCCTAHOBUTE b, CKOPOCTh XUMUUECKOM peakliiy, XUMUYeCcKoe
paBHOBeCHE); TEOPUU U 3aKOHBI (TeOPUsI 3/IeKTPOJIMTUUECKOU IUCCOLMaLliY, TTlepuoguueckuii 3akoH 1. VI. MeHieneeBa, 3aKOH COXPaHEHUSsI MaCChl
BelLleCTB, 3aKOH COXpaHEeHUs1 1 TIpeBpallleHusi SHEePryy MPU XUMUUeCKUX PeakLUsiX), 3aKOHOMEePHOCTH, CUMBOIMUECKUH S13bIK XUMUU,
MUPOBO33peHUeCKHUe 3HaHWs, JieXKallllie B OCHOBe TTIOHUMaHHsl MPUYMHHOCTU U CUCTEMHOCTHA XMMHUYEeCKUX SIBJIeHUH, (DaKTO/IOrMuecKue CBeZieHus1 0
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CBOWCTBAX, COCTaBe, TIOJTyYeHUH ¥ 6e301acHOM UCIT0/Ib30BaHUH Ba)KHEUIIINX HEOPraHUUeCKUX BEIleCTB B ObITY M PAaKTUUeCKOU [esITe/TbHOCTH
YeJI0BeKa;

CCbOpMI/IPOBaHHOCTB yMeHI/Iﬁ BBISIBJIATE XdpaKTepHEIE IIPU3HAKU HOHHTHﬁ, YCTdHaBJ/IMBATb UX B3dMMOCBA3b, UCITI0/Ib30BATh COOTBETCTBYIOIIIE
TMOHATUA TTPX OTIMCAHWK HeOPraHWUYeCKHX BeIeCTB U X HpEBpaL[IEHI/Iﬁ;

c(OpMHPOBAHHOCTb YMEHUI HUCII0/1b30BaTh XUMHUYECKY0 CUMBOJIMKY /JIs1 COCTaB/IeHHs (pOpMyJI BellleCTB ¥ ypaBHEHUH XUMHUYeCKUX peakLiui,
cucteMaThueckyro HoMeHK/IaTypy (IUPAC) v TpuBHaibHble Ha3BaHUS OT/le/bHBIX HeOpPraHMUeCcK1X BellleCTB (yrapHbli ras, yrjaeKuc/bli ras,
aMMHUakK, raméHast U3BeCTb, HerallléHasi U3BeCTb, IIUTbeBas COZa, MUPUT U JpyTHe);

c(hOpMHPOBAHHOCTL YMEHUH OTpe/ie/isiTh BaJIeHTHOCTb U CTelleHb OKUC/IeHUs] XUMUYeCKUX 37IeMEeHTOB B COeJUHEHUSIX Pa3/IMUHOr0 COCTaBa, BUJ,
XUMHUUeCKOH CBsi3U (KOBasleHTHasl, MOHHas1, MeTa/l/TnuecKasl, BOZOPO/Hasi) B COeAUHEHHUSIX, TUIl KPUCTA/I/TMUeCKON PelléTKH KOHKPETHOTO
BellleCcTBa (aTOMHasi, MOJIeKyJIsipHasi, MIOHHAasl, MeTa/UIhuecKasi), XapakTep Cpe/ibl B BOAHBIX paCTBOpax HeOPraHMUeCKUX COeJMHeHUN;

c(OpMHPOBAHHOCTb YMEHUI yCTaHaBIMBATh NPHHA//IE)KHOCTh HEOPraHWUYeCKUX BelLleCTB 110 UX COCTaBY K OIpee/IéHHOMY K/lacCy/Tpyrine
coeZIMHeHUi (TIPOCThIe BelljecTBa — MeTasUlbl U HeMeTasl/lbl, OKCH/Ibl, OCHOBaHUS, KUCIO0TbI, aM()OTepHble THAPOKCU/IbI, COMHN);

c(OPMHPOBAHHOCTb YMEHUI pacKpbIBaTh CMbIC/ NTEPUOMUeCKOro 3akoHa Jl. V1. MeH/iesnieeBa U leMOHCTPUPOBATh €r0 CUCTEMATH3HPYIOLIYIO,
0OBSCHUTETEHYIO U TIPOTHOCTHUECKYIO (DYHKLVY;

c(hOpMHPOBAHHOCTh YMEHUI XapaKTepu30BaTh 3/IeKTPOHHOE CTPOeHHe aTOMOB XMMUUeCKUX 37ieMeHTOB 1—4 riepuofoB [lepuoguueckoii cucTembl
XUMUYeCcKHX 37eMeHToB [I. VI. MeHzienieeBa, UCIO/b3ys TIOHSATHS «S-, P-, d-3/IEKTPOHHBIE OPOUTAH», «IHEPTETHUECKHE YPOBHU», OObSCHSTH
3aKOHOMEPHOCTH U3MeHeHUsI CBOMCTB XMMUYECKHX 3JIEeMEHTOB U UX COeJMHEeHUM 110 Tlepro/iaM v rpymmnam [lepyuoanueckoi CUCTeMbl
XUMHUUeCcKux 31eMeHTOB /1. V1. MeHzeneeBa;

CCl)OpMI/IpOBaHHOCTL YMEHI/Iﬁ XdpaKTepUu30BaThb (OHI/ICbIBaTL) O6H_[I/Ie XUMUUECKHEe CBOMCTBA HeOpraHn4eCKuX BellleCTB Pa3/IMUHBIX K/1dCCOB,
nmoATBePXKAaTh CyLIeCTBOBAHKUE reHeTUUeCKOH CBA3U MeXy HeOpraHM4eCKMMHU BeleCTBAMHU C IMTOMOIBIO ypaBHEHI/Iﬁ COOTBETCTBYHOLMX
XUMHWYeCKHUX peaKuHﬁ;

c(OpPMHPOBAHHOCTb YMEHUS K/IaCCU(PHIIMPOBATh XUMHUUECKHE PEAKI|U 10 PA3/IMUHbIM MPU3HAKaM (UUC/TY M COCTaBYy pearupyrolyX BelecTs,
TerioBoMy 3GhGheKTy peakiuy, U3MEHEeHHIO CTereHel OKUC/IeHHsI 3/IEMEeHTOB, 00paTUMOCTH PeakLvy, YYaCTHIO KaTaIu3aTopa);

CCl)OpMI/IpOBaHHOCTL YMEHI/Iﬁ COCTaBJIATb YPdABHEHUSA peaKI_[I/Iﬁ PA3/IMUHBIX TUIIOB, ITOJ/IHbIE U COKpaH_[éHHLIe YpaBHEHHUSA peaKLII/Iﬁ HOHHOT'O O6MeHa,
YUUThIBaA yCJ/IOBUS, IMTPU KOTOPBIX 3TU PeaKUKU UAYT 40 KOHIA,
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c(OpMHPOBAHHOCTb YMEHUM MPOBOIUTh peakLiuy, OATBep Kjatollie KaueCTBeHHbIN COCTaB Pa3/IMYHbIX HEOPraHUUeCKUX BellecTB,
pacrio3HaBaTh OMbITHLIM MyTEéM MOHBI, IPUCYTCTBYIOLME B BOJHBIX paCTBOPaX HEOPraHWYeCKUX BelLeCTB;

copMHUPOBAHHOCTH YMEHHI PacKpBIBATh CYIITHOCTh OKUC/IUTETbHO-BOCCTAHOBUTEBHBIX PEAKLIMI TTOCPeJICTBOM COCTaBJIEHUS 3/IeKTPOHHOTO
GanaHca 3TUX peakiui;

c(hOpMHPOBAHHOCTb YMEHUM 00BSCHITh 3aBUCUMOCTb CKOPOCTH XUMHUECKOW PeakLMy OT pa3/IMuHbIX (PaKTOPOB; XapaKTep CMeIeHus
XUMHUUECKOT0 PABHOBECHS B 3aBUCUMOCTH OT BHeIIHero Bo3jelcTBus (npuHuun Jle [lartenbe);

c(hOpMHPOBAHHOCTh YMEHUI XapaKTepu30BaTb XMMUUeCKUe MPOLIeCChI, Jie)Kalljie B 0CHOBEe MPOMBIIILJIEHHOTO M0/1y4YeHUs CePHOM KHUC/IOTHI,
aMMMaKa, a Takke chopMHUPOBaHHOCTH TPe/ICTaB/IeHUH 00 OOIIMX HayUHBIX MPUHLIATIAX U KOJIOTUYeCKUX MPoOIeMax XMMUUYeCKOT0
TIPOM3BO/CTBA;

c(hOpMHPOBAHHOCTb YMEHUH MTPOBOIUTH BHIYUC/IEHHS C UCTI0/b30BAaHUEM TIOHSITHSI «MacCOBasi [I0JIs Bell[eCTBa B PACTBOPE», 00bEMHBIX
OTHOIIIEHUH Ta30B TP XUMUYECKUX PeaKIIMsIX, MacChl BeIeCTBa UM 00bEMa ra3oB 10 U3BECTHOMY KOJTMUECTBY BeIlleCTBa, Macce Ui 00bEMy
O/JHOT'O M3 YUYaCTBYHOIIIMX B peakLiy BellleCTB, TerIoBoro 3¢deKkra peakljui Ha OCHOBe 3aKOHOB COXPaHeHHsl MacChl Bell|eCTB, TIpeBpallieHUs U
COXpaHeHUsl SHepruuy;

c(hOpMHPOBAHHOCTb YMEHUI COO/TF0/IaTh TIpaBH/Ia TI0/Ib30BAHUST XUMHUUECKOU MOCYI0H 1 1abopaTopHBIM 000py/10BaHKEM, a TaKXKe TIpaBUIa
oOpalrieHus ¢ BeljeCTBaMy B COOTBETCTBUM C MHCTPYKI[USIMU T10 BBITIOJTHEHUIO Ta00PATOPHBIX XUMHUECKUX OTTbITOB,;

c(hOpMHPOBAHHOCTh YMEHUH MJIaHUPOBATh U BBIMOIHITh XUMHUUECKUM 3KCIiepuMeHT (pa3/ioxkeHUe MepoKcH/ia BOA0POa B MPUCYTCTBUX
Karanu3aropa, ornpeziesieHde Ccpe/ibl paCTBOPOB BellleCTB C MOMOILbI0 YHUBEPCATbHOI0 MH/MKATOPa, BAUSHKE Pa3/MUHbIX (PAKTOPOB Ha CKOPOCTh
XUMUYECKOH peaki[iH, peakiiid HOHHOTO 0OMeHa, KaueCTBeHHbIe PeakIy Ha CyJibhaT-, KapOOHAaT- U XJIOPH/I-aHUOHBI, Ha KAaTHOH aMMOHUS,
peliieHHe KCTIepUMeHTalbHBIX 3a/iau 1o TeMaM «MeTasibl» U «HeMeTasnbi») B COOTBETCTBUMU C TPaBW/IaMU TeXHUKU 0€3011acHOCTH TpU
obpairieH1H C BelllecTBaMu U 1abopaTOpPHBIM 0060py10BaHUEM, MPe/ICTaB/ISATh Pe3y/IbTaThl XUMHUUECKOT0 FKCIieprMeHTa B hopme 3armcu
ypaBHeHHI COOTBETCTBYIOLIMX peaklivii ¥ ¢OpMy/IMpOBaTh BLIBO/LI HA OCHOBE 3TUX pPe3y/bTaToB;

c(OpMHPOBAHHOCTb YMEHUM KPUTUUECKH aHAaTM3UPOBATh XUMUUeCKYH0 MH(OPMAL[HIO, IOJTyuaeMyko U3 Pa3HbIX UCTOUHUKOB (Cpe/ICTBa MaCCOBOM
KOMMYHUKal[uu, VIHTepHeT U [pyTux);

chOopMHPOBAHHOCTb YMeHU cob/0/IaTh MpaBMiia SKOJI0TMUeCKH 1ie/iecoo0pa3Horo roBe/ieHust B ObITY U TPY/I0BOH /1esTe/IbHOCTH B LIeJIsiX
COXPaHEeHHsl CBOETO0 3/I0POBbs U OKPY Karoll|ei MPUPOJHOM Cpe/ibl, 0CO3HAaBaTh OMACHOCTh BO3ZEMCTBUS Ha XKUBble OPraHU3MbI ONpe/e1EHHBIX
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BeIleCTB, TTOHUMasi CMbIC TIoKasaTesis [1/1K, mosicHITh Ha ipuMepax crioco0Obl YMeHBIIIeH!s Y TIpe/JOTBPALlleH s UX BPeJJHOTO BO3/IeHCTBYS Ha
OpraHu3M uesioBeKa;

A1 O6yanOH_[I/IXCH C OrpaHUYE€HHBIMU BO3MOKHOCTAMM 340POBbsA: YMEHHE ITPUMEHATb 3HAHWA 00 OCHOBHBIX AOCTYITHBIX MeTO/ZlaX MMO3HAHWA
BelleCTB U XUMHUUYeCKHX HBHEHHﬁ;

JJIs1 CJIeTIbIX U C/1ab0BUAIMX 00yYarOIMXCsl: YMeHMe UCI0b30BaTh pebe)HO-ToueuyHyt0 cucteMy ob6o3HaueHui JI. Bpaiins asist 3anmcu
XUMUYECKUX (POPMYIIL.
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TEMATHUYECKOE IVNTAHUPOBAHUE

10 KJ/TACC
KonnuecTBo yacos JJIeKTPOHHbIe
u(ppoBbIe
Ne n/n | HamMmeHoBaHue pa3je/ioB U TeM NMPorpaMMsbI (ungp )
Beero Konrtpoabnsbie | [IpakTnueckue oOpa3oBare/bHbIE
padoThI padoThI pecypchbl

Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOU XUMHUH
11 [TpeameT oprannyeckoit XuMuu. Teopusi CTpOeHust 3

' opraHrueckux coeprHeHndd A. M. bytneposa
Wtoro no pa3peny 3
Pa3pen 2. YrieBoaopoabl
2.1 [IpenenbHble yrieBoAOpOAbl — alKaHbl 2
99 HerpezienbHble yryieBO40pO/bL: a/IKeHbI, 6 1

' ajIKaJjueHsl, aJIKUHbI
2.3 Apomatuyeckue yrjieBoJ0po/bl 2
24 [IpupoHbIe UCTOYHUKH YIJIEBOOPOJOB U UX 3 1

' nepepaboTKa
Wroro nio pa3geny 13
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Pazpgen 3. Kucnopopacogepxaije opraHudecKve coeJuHeHUus

3.1 CnupTel. ®eHo 3

3.9 Anpnerugpl. KapboHoBbie KUC/TOTEIL. CI0XKHBIE 7
3¢UpHI

3.3 YrneBonbl 3

Wtoro no pa3peny 13

Pa3pen 4. A3oTrcopepikaijye opraHuyecKue coeJMHeHHs

4.1 AmuHbl. AMUHOKUCIIOTEL. Benku 3

Wtoro no pa3peny 3

Pazpgen 5. BoicOKOMOJIeKy/IIpHbIE COeAUHEeHM S

5.1 [Tnactmaccel. Kayuyku. BosokHa 2

Wtoro no paspeny 2

OBHIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34
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11 K/TIACC

KoauuecTBO yacoB

Ne
. HaumeHoBaHue pa3/ie/ioB M TeM NPOorpaMMbl JnexTpounbie (ubpoBbIe)
Beero KonTposbHsble | IIpakTHyeckue oOpa3oBare/bHbIE PecypChI
padoThI paboThI
Paspen 1. Teopernueckue 0CHOBbLI XUMHUH
Crpoenue aTomoB. Ilepyuoguueckuii 3aK0H 1
1.1 [Tepuogrueckasi cucTeMa XUMHAUECKUX 3
sneMmeHTOB /1. I. MeHzieneeBa
1.2 CrpoeHue BellecTBa. MHOroobpasue BellecTB 4
1.3 XUMHUUeCKUe peakLuu 6 1 1
Wtoro no pa3peny 13
Pa3pen 2. Heoprannueckass XuMusi
2.1 MerTtasibl 6 1
2.2 Hemetannei 9 1 1
53 CBs3b HEOpPraHWYeCKUX ¥ OpraHuuecKrux 5
' BeIL[eCTB
Wtoro no paspeny 17
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Pa3pgen 3. Xumus 1 )Ku3Hb

3.1 XUMUS Y KU3Hb 4
Wtoro no pa3peny 4
OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 34 2 3
IIOYPOYHOE INTAHUPOBAHUME
10 K/TACC
No Ko/muecTBo yacos Jlata JJIeKTPOHHBIE
o/ Tema ypoka uudpoBkIe
HU3y4YeHU
Beero KonTposibH ITpakTHyecku H oOpa3oBaTe/IbHBI
ble paboThI e padoThbI e pecypchl

1 [TpesMeT opraHUuYecKON XUMUH, eé 1

BO3HUKHOBeHUe, pa3BUTHE U 3HaueHue
9 Teopusi CTpOeHUSI OpraHUYeCKUX COeIMHeHUN A. 1

M. byT/iiepoBa, eé OCHOBHBbIE I10JI0OKEeHUs

ITpencraBnenye o KaaccupyKaLuu
3 OopraHvueckux selects. HomeHnknarypa 1

(cuctemaTryeckast) U TpUBUAIbHbIE HAa3BaHUS
OpraHUYeCcKHX BeleCTB
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AJIKaHBI: COCTaB U CTpoOeHue, FOMOJIOTHUeCKUN

4
pAA

c MeTaH 1 3TaH — MpOCTeHIINe Npe/ICTaBUTeNH
asKaHOB

6 AJKeHBbI: COCTaB U CTPOeHMe, CBOKCTBa

7 OTWJIEH U NIPOIUJIEH — TPOCTenIIre
Npe/iCTaBUTEe/TN aJIKEHOB

3 [TpakTuueckast pabora Ne 1. «ITonyueHue
3TU/IeHa U U3yueHue ero CBONCTB»
Ankaauensl. Bytaguen-1,3 u MmeTun0yTajyeH-

9 1,3. [TonyueHvie CHHTETUYECKOI'O KayuyKa U
pe3uHsbI
AJKUHBI: COCTaB M 0COOEHHOCTH CTPOEHHUS,

10 TOMOJIOTUYECKUU psif]. ALleTHUIeH —
TIPOCTEMNIINY TIPe/|CTaBUTe/b aTKUHOB

1 BbruncieHus o ypaBHeHUIO XUMUUECKOM
peaxkLuu

12 Apenbl: 6eH3071 U TO/Tyos1. TOKCUYHOCTH apeHOB

13 ['eneTnueckasi CBA3b yIJIeBOOPO/IOB,

NpHHaA/IeKalllX K pa3/IMUYHBIM K/1dCCaM
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[Tpupo/HbIe UCTOUHKKHU YTJIEBOJOPO/OB:

14 TIPUPO/IHBIN ra3 U MOMyTHbIe He(TsHbIe rasbl,
He()Tb ¥ TTPOZIYKTHI e€ repepaboTKu
[TpupojHble NCTOYHUKH YTIeBOZOPOOB:

15 TIPUPO/HBIN ra3 v MOMyTHbIe He(TsHbIe rasbl,
He(dTh U TIPO/IYKTHI eé repepaboTKu

16 KontposnbHast paboTa 1o paszeny
«¥YTneBoiI0poJbI»

17 [IpenesbHbIe OJHOATOMHbBIE CIIUPTHI: METAaHO U
3TaHo/. BogopoaHas CBsi3b

18 MHoroaToMHble CITAPTHI: STUIEHTJIMKOJIb U
T/IMLepUH

19 deHOJI: CTpOEHHE MOJIEKYIbI, (hU3UUeCcKre U
XUMUYEeCKHe CBOMCTBA, MPUMeHeHHe

20 Anbperuapi: hopmanbAerus 1 aleTanbAeru.
A1leToH

91 O/THOOCHOBHBIE TIpe/ie/ibHble KAPOOHOBBIE
KHC/IOThI: MypaBbUHAas U YKCYCHast

99 [MpakTrueckas pabota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOW KUC/IOThI»

23 CTeapyHOBasi ¥ OJIEMHOBAsA KUC/IOThI, KAK
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npeacTaBUTE/IM BBICIIUX Kap6OHOBI:IX KHUC/IOT

24

MbL1a Kak COIH BBICILIMX Kap6OHOBbIX KHCJ/IOT,
HX MOmo1iee ,E[el‘;ICTBI/Ie

25

CnoykHbie 3¢Upbl KaK MPOU3BO/IHbIE
KapOOHOBBIX KUCIOT. ['UAPOU3 C/I0KHBIX

3¢upoB

26

JKuipel: ruziponu3, mpuMeHeHre, O1oioruuecKast
POJIb )KUPOB

27

YrneBogpl: cocTas, KiaccupuKarysl.
BakHelii111ie Tipe/iCTaBUTE/TH: TJIFOKO3a,
¢pykTo3a, caxaposa

28

Kpaxmarn u uestono3a Kak NpyupojHbie
T0JIMMepbI

29

KonTponbHast pabora 1o pa3szeny
«Kucnopogcozepkaiiye opraHuueckue
coejHeHUs1»/ Bcepoccuiickasi MpoBepoYHast
pabora

30

OO011ast xapaKTeprCTHKa a30TCOZeprKalux
OopraHUYecKUXx coeiiHeHU / Bcepoccuiickas
TIpoBepoyHasi pabora

31

AMUHBI: METW/IAMUH U aHUIHMH
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AMUHOKHC/IOTBI KaK aM(pOoTepHble OpraHryecKye
37 coe/IMHeHus1, UX O1oioruueckoe 3HaYeHue. 1

[Tenrruppl. benku Kak npupoHbIe

BbICOKOMOJIEKYJISIpHbIE COeJUHEeHUs
33 OcHOBHBIe OHATUSA XUMUU 1

BBICOKOMOJIEKYJISIPHBIX COeIMHEeHN!

OcHOBHBIE MeTO/bl CUHTe3a
34 BBICOKOMOJIEKYJISIPHBIX COeIMHEHUA. 1

[TnacTmaccel, Kay4yKu, BOJIOKHA
OBHIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34 3 2
11 K/TACC

KosnuecTBo uacoB JJ/IeKTPOHHbIE
Ne T Jara nu¢poBbIe
eMa ypoka
n/n yp Beero KonTpoibnsele | [IpakTHyeckHne | u3yueHHs | oOpa3oBaTe/IbHBIE
r
paboThI paboThI pecypchI

1 XUMUYeCKUU 371eMeHT. ATOM. DJIeKTPOHHAs 1

KOH(Urypaiusi aToMOB
) ITepyoguueckuii 3akoH U Ilepuoguueckas 1

CHUCTeMa XUMUYECKUX 371eMeHToB /1. U.
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MeHjeneeBa, X CBSI3b C COBpEMEHHOM Teopuei
CTPOEHHSI aTOMOB

3aKOHOMEpPHOCTU U3MeHeHUsI CBOMCTB
XUMHUUECKUX 3/IEMEHTOB U UX COeJJUHEHUM T10
rpynnam U rnepuojam. 3HaueHre
MepUoJMUeCcKOro 3aKOHa U CUCTeMbI
XUMHUUeCcKux 3neMeHToB [I.M1. MeHeneeBa B
pPa3BUTUM HaYKU

CrtpoeHue BelljecTBa. X¥MHUYeCKas CBS3b, eé
BU/IbI; MeXaHU3MbI 00pa30BaHMs KOBAaIeHTHOU
cBsA3U. BogoposHas cBsA3b

BaneHTHOCTBb. D/1eKTPOOTPULIATETLHOCTb.
Crenenb OKucC/ieHus. BelrjectBa
MOJIEKYJISPHOI'O U HEMOJIEKYJISPHOI'O CTPOeHUs

ITonsiTHe 0 AUCTIepCHBIX cucTeMax. MICTUHHBIE
Y KOJJIOWHbIE PaCcTBOPBI. MaccoBasi 10Jis
BellleCTBa B pacTBOpe

Knaccudukaiysi 1 HOMeHK/IaTypa
HeopraHuuecKux coeuHeHui. ['eHeTHUeCKast
CBSI3b HEOPraHUUECKUX BeIleCTB, pa3/IMUHbIX
KJIaCCOB

Knaccudukarysi XuMuuecKux peakiyi B
HeopraHuuyecKoW ¥ OpraHuyeckKoi XUMUHU.
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3aKOH COXpaHeHMs MacChl BellleCTB; 3aKOH
COXpaHeHUs U MpeBpallieHrsl SHepryuu npu
XUMUAYECKUX peakLusixX

CkopocTb peakifuu. O6paTuMble peakiyu.
XuMHUUeCcKoe paBHOBeCUe

10

[Mpaktryeckast pabora Ne 1. «BiusiHue
pas/IMYHbIX ()aKTOPOB Ha CKOPOCTh
XUMHUUYECKOW peakLiu»

11

DJIEKTPOJIMTUYeCKas auccoruanus. [Tonsatre o
BOJOpOAHOM ToKa3aTese (pH) pactBopa.
Peakiuu noHHOTO 0OMeHa. I'uaposnu3
OpraHnYeCcKrX U HeOpraHWYeCKux BelecTB

12

OKUCUTE/TbHO-BOCCTaHOBUTE/TLHBIE PeaKI[UH.
[MoHsiTHe 06 3/1eKTpO/M3e pacIljlaBoB U
pacTBOPOB coJieit

13

KoHTposibHast paboTa 1o paszeny
«TeopeTHyeckrie OCHOBbI XUMHUH»

14

Metanbl, ux nonoxxexnve B [leproanueckou
cucTeMe XMMUYeCKUx s1eMeHToB /1. U.
MengeneeBa 1 0COG€HHOCTH CTPOEHUsI aTOMOB.
OO61mye pu3nyeckre CBOMCTBA META//IOB

15

CniaBbl MeTasIOB. D/IEKTPOXUMUYECKUN P,
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HarpsbKeHHU MeTaJslsioB

16

XUMHUeCKHe CBOMCTBA BaXKHEHIIINX MeTaJl/IOB
(HaTpUii, KaNWii, KalbLIUM, MarHui, aTFOMUHUI )
U UX COeUHEeHMI

17

XuWMHUUeCcKre CBOMCTBA XpoOMa, MeJiu U UX
coeIMHEeHUM

18

XuMHUecKre CBOMCTBA LIUHKA, JKeJle3a U UxX
CcoeIMHEeHUM

19

[TpakTrueckast pabota Ne 2. "PerreHue
9KCTIepUMEHTa/TbHBIX 3a7iau 110 TeMe
«Metamb»"

20

HemeTasnnbl, ux nonokxeHue B [leproguyeckoit
CHUCTEMe XUMUYEeCKUX 371eMeHToB /1. U.
MeH/iesieeBa 1 0COOEHHOCTH CTPOEHHS] aTOMOB

21

du3nyeckre CBOMCTBA HEMeTasl/IOB.
AnnoTporusi HeMeTanI0B (Ha puMepe
KUCJI0pO/ia, cephl, hocdopa u yrieposa)

22

XUMHUeCcKre CBOMCTBA raJioTeHOB, Cephl U UX
CcoeIMHEeHUM

23

XuMHuecKre CBOUCTBa a3oTa, pocdopa u ux
coeIMHEeHUM
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24

XuMuryeckue CBOMCTBA yrieposia, KpeMHUS U
HX COeJUHEHUM

25

[TprMeHeHre Ba)KHEMILIMX HEMETAJVIOB U UX
CoeIMHEeHUM

26

O06o0111eHME U CHCTeMAaTH3al|s 3HaHUH 110
Teme «HemeTasbi». BbuncieHust 1o
YPaBHEHHUSIM XUMHUECKUX PEAKL[|UH U
TEPMOXUMHUECKHE PACUETHI

27

[MpakTryeckas pabora Ne 3. «Perenve
3KCIIep¥MeHTa/IbHBIX 3a7iau 10 Teme
"HemeTasner"»

28

KoHTposnbHast paboTta o TeMaM «MeTasuibi» U
«HemeTasnnei»

29

HeopFaHI/IIIECKI/Ie " OpraHnyeckre KncC/a0ThI.
HeOpFaHI/I‘—IE‘CKI/Ie " OpraHruyeckre OCHOBAHHA

30

AmMdoTepHbIe HeopraHuUecKre ¥ OpraHruuecKye
coeuHeHus1. ['eHeTUUeCKast CBS3b
HeopraHUueCKUX U OpraHnyeckux BelecTB

31

Posib xumun B 0becrieueHUH SKO0/IOTHUeCKOM,
SHEepPreTUUeCKOU M MUIIeBOM 6€30T1acHOCTH,
Pa3BUTUU MeIUL[UHBI

32

I[NpencTaBnenys 06 00X HAYUHBIX
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MPUHLIUIAX TPOMBILUIEHHOTO MOTy4YeHUs!
Ba)KHEUIIIMX BelllecTB

33 UYesioBeK B MUpe BellleCTB U MaTepUaioB 1
34 XUMHUSA U 3[,0pOBbe YesloBeKa 1
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME | 34
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IMPOBEPSIEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHNA OCHOBHOI OBPA30BATEJ/IbHOM ITPOT'PAMMBI

10 KJIACC
Kopg, < .
IIpoBepsiemble IpeMeTHBIE pPe3y/IbTaThbl 0CBOEHUs OCHOBHOM 00pa3oBaTe/IbHOH MPOrpaMMbI CPeHero oo1ero
NpOBepsEeMoro
poBep oOpa3oBaHus
pe3yjbTaTta
1 TeopeTrueckre OCHOBbI OPraHMYeCKOW XUMUU
CcdopMupoBaHHOCTH TpeJCTaB/IeHU 0 XMMAYECKOM COCTaB/ISAOIel eCTeCTBeHHOHAYYHOM KapTUHbI MUpa, POIA XUMHU B
11 TI03HAHWU SIB/IEHUI NPUPO/ibl, B JOPMUPOBAHMM MBIILIZIEHHS] U KY/IbTYPbl IMUHOCTH, €8 (YHKLIMOHAIbHOM rPaMOTHOCTH,
) HeoOXOZMMOM /ISl pellieHusT TPAKTUUYeCKUX 3a/1ad ¥ 3KOJIOTMUeCKr 000CHOBAHHOTO OTHOIIIEHUSI K CBOEMY 3ZI0POBBIO 1 TIPUPO/HOM
cpefie
BnazeHue cuctemoli XMMUUeCKHUX 3HaHUMM, KOTOpasi BK/IFOUaeT: OCHOBOIIO/Iararolue MoHsATUs (MoseKyJ/ia, BaJleHTHOCTb,
3JIEKTPOOTPULIATE/ILHOCTh, CTeTIeHb OKUC/IEHHSI, XUMUUecKast CBsI3b, MOJIb, MOJISIPHAsI Macca, MOJIIPHBIN 00bEM, yT/IepoIHbIN
ckeneT, GyHKL[MOHA/IbHAs TPYTINa, Pa/IUKasl, U30Mepusi, U30Mephbl, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YI/1IeBOAOPO/Ibl, KUCIOPO/- U
12 a30TCOZeprKallue CoeMHeH s, OMOIOTHUeCKN aKTUBHbIE BellleCTBa (YI1eBO/Ibl, )KUPbI, Oe/KI), MOHOMED, TIOIMMep, CTPYKTYPHOe
) 3BEeHO, BLICOKOMOJIEKY/ISIpHbIe COeIMHeHUs]); TEOPUU U 3aKOHBI (TeopUst XMMUYeCKOT0 CTPOeHUs OpraHuueckux BelecTB A.M.
ByTnepoBa), 3aKOHOMePHOCTH, CUMBOJINUeCKUM SI3bIK XUMUHU, (haKTOJOTMUeCKre CBeJileHUsl O CBOMCTBax, COCTaBe, MoJyueHUH 1
6e301acHOM UCIT0/Tb30BaHUY BaXKHEUIIINX HeOPraHWYeCKUX U OPraHUYeCKUX Bel[eCTB B ObITY U MPaKTUUeCKOU eI TelTbHOCTH
yesioBeKa
13 CdopmupoBaHHOCTb YMEHU BISIB/ISITH XapaKTepHbIe MPU3HAKU MTOHSITUM, yCTaHaB/IMBATh UX B3aUMOCBSI3b, UCTIOb30BaTh
' COOTBETCTBYIOLI[ME MTOHATHS NIPY OMUCAHWM COCTaBa, CTPOEHKS U NpeBpallleHui OpraHuueckux coeZiIMHeHUM
1.4 c(OpMHUPOBAHHOCTb YMEHUM HUCMOb30BaTh XUMUUECKYH0 CUMBOJIMKY [IJIsl COCTaB/IeHUsI MOJIEKY/ISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOH, COKpaIlléHHOM) (hOpMYJ1 OpraHUYeCcKUX Bell|eCTB U ypaBHEeHUN XUMHUeCKHX peaKi||ii, U3roTaB/IvBaTh MO/e/n
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MOJIEKYJI OPraHUYECKHX BeIleCTB AJId WITHOCTPALIMHY UX XUMHUUYECKOT'0 U IMTPOCTPAHCTBEHHOI'O CTPOEHUA

CdopmMupoBaHHOCTb YMEHUI yCTaHAB/IMBATh MTPUHA/|IE)KHOCTb U3YUYeHHbIX OpraHM4yeCKUX BelecTB 10 UX COCTaBY M CTPOEHHUIO K

1.5 onpeJenéHHOMY Kiaccy (rpynme) coeguHeHuH (YrieBoA0pO/ibl, KUCIOPO, U a30TCOAep Kalle CoeUHEeHUs,
BBICOKOMOJIEKYJISIPHbIE COe/JUHEHNs ), laBaTb UM Ha3BaHUs 0 cucteMatrueckor HomeHksatype (IUPAC)
1.5 CdopMHUpPOBaHHOCTL YMeHUsI ONpeJe/siTh BUbl XUMUUECKOW CBSI3W B OPraHUUeCKUX CoeZIMHeHUsIX (OguHapHble U KpaTHbIE)
16 CdopMUpOBaHHOCTb YMeHUs IPUMEHSITh: MOI0XKEeHUs] TEOPUM CTPOeHUs1 opraHnuyeckux BelectB A.M. byTtieposa fs
' 00BsSICHEHUST 3aBUCUMOCTH CBOMCTB BeIL[eCTB OT UX COCTaBa M CTPOEHMUST; 3aKOH COXpaHeHHsI MacChl BEII|eCTB
2 Yrnesopopogsl. Kuciopozacogepykaiijye v a30TcozeprKalliie opraHiueckye coejHeHus1. BbICOKOMOJIeKyIsipHble COeJUHeHUs
CdopMHUpPOBaHHOCTh YMEHUM NPUBO/IUTH TPUBHA/IbHBIE HA3BaHUSI OT/le/TbHbIX OPraHUYeCKUX Bell|eCTB (3TU/IeH, MPOMNUIIeH,
2.1 al|eTU/IeH, TU/IeHTJIUKOJIb, T/IULeprH, (heHoM, popManberu, aljeTaabAeriu/], MypaBbuHasi KUC/I0Ta, YKCYyCHasi KUC/IO0Ta,
0JIeMHOBasi KMCJIOTa, CTeapUHOBasi KUC/I0Ta, T/IF0K03a, ()PYKTO3a, KpaxmaJl, LieJIIk0103a, TJIULIH)
CdopmupoBaHHOCTb YMEHUI XapaKTepu30BaTh COCTaB, CTPOeHUe, hr3nUyecKre U XuMHUUyeckre CBOMCTBA TUMTMUHBIX
99 TIpe/ICTaBUTe/IeN pa3/TMUHBIX K/IaCCOB OPraHUUeCKUX BelljecTB (MeTaH, 3TaH, ITU/IeH, TIPOMUJIeH, arleTuseH, Oyraauen-1,3,
' MeTHI0yTaguen-1,3, 6eH30/1, METaHOJI, 3TaHOJI, STH/IEHT/IMKO/Ib, TJIUIIepHH, (DEeHOJI, aljeTa/Ib/Ier ], MypaBbUHas U YKCYCHast
KHCJIOTBI, [JTF0K03a, Kpaxmarl, L{e/l/It0/103a, aMUHOYKCYCHasl KUCJI0Ta)
53 ChopMHUpPOBaHHOCTb YMEHUS WUTFOCTPUPOBATh TeHeTUYECKYH0 CBSI3b MeX/y TUMTMUHBIMU TPe/ICTaBUTEISIMU Pa3/IMUHbIX K/1aCCOB
' OpPraHUYeCKHX BellleCTB ypaBHEHUSIMH COOTBETCTBYIOLIMX XMMHUUYECKUX Peaklyii C UCI0/Ib30BaHUEM CTPYKTYPHBIX (hOpMy
24 ChopMHUPOBaHHOCTh YMEHHST XapaKTepU30BaTh UCTOUHUKH YTJIEBOIOPOTHOTO ChIPhsi (HE(Th, IPUPOHBIN ra3, yTroJib), CIoCOObI UX
' repepabOTKU M MPaKTHUUECKOe TTPUMEeHeHHe TIPOIYKTOB TiepepaboTKu
3 XUMUSA Y )KU3Hb. PacuéTel
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3.1

CcdhopMupoBaHHOCTb YMeHHUH B/lafieTb CUCTEMOU 3HaHUM 06 OCHOBHBIX MeTO/IaX HAyUHOTO M03HaHMsI, UCII0J/Ib3YeMbIX B XUMUU TIPU
M3yUeHUH BelleCTB U XUMHUUECKUX siBJieHnH (HabsrojeHre, u3MepeHue, SKCIIepUMEeHT, MO/Ie/TMPOBaHKE ), UCTIONMb30BaTh
CUCTeMHbIe XMMHUYeCKre 3HaHUs [1/1s1 IPUHATHS PellieHNi B KOHKPeTHBIX XKU3HEeHHbBIX CUTYalUsiX, CBS3aHHbIX C BeleCTBaMU U UX
TpUMeHeHreM

3.2

CdhopMHUpPOBaHHOCTb YMeHHUH COOJTIOATh TIpaBU/Ia T0JIb30BaHUs XMMUUYECKOH MOCY/i0k U 1TabopaTOPHBIM 000pyI0BaHHUEM, a
TaKyKe TMpaBu/ia 00OpalljeHus C Bell[eCTBaMH B COOTBETCTBUM C WHCTPYKLIMSAMU TI0 BBITIOJIHEHHIO /Ta00paTOPHBIX XUMUUECKHUX
OTbITOB

3.3

CdopmMupoBaHHOCTb YMeHUI TIJIAHUPOBATh U BHITIOJHATE XUMHUUYECKUH SKCTIepUMEHT (TIpeBpallieHusi OpraHuuecKrX BelleCTB TpU
HarpeBaHWH, MOJTyUyeHHe STHIeHa U U3yUeHHe ero CBOMCTB, KaueCTBEHHbBIE PeaKI[UM OPraHWYeCKUX BeIeCTB, JeHaTyparus 0e/KoB
TIPU HarpeBaHMWH, 1IBeTHBIE PeaKI[uK 0e/IKOB) B COOTBETCTBUM C MPABU/IaMH TeXHUKU 0e30T1acCHOCTH TIpU 00paltieHnu ¢
BellleCTBaMH U 1abopaToOpHbIM 000pY/[0BaHKEM; MPE/ICTAB/IATL Pe3y/IbTaThl XUMHUUECKOTO FKCIIepUMeHTa B (hopMe 3arucu
ypaBHEHUI COOTBETCTBYHOIUX peakKLii U pOpMyIMPOBATh BbIBO/JbI HA OCHOBE 3TUX pe3y/bTaTOB

3.4

CdhopMUpPOBaHHOCTh YMeHHWH MIPOBOAUTD BBIUMC/IEHUS 110 XUMUUECKHUM YpaBHEeHUSIM (Macchl, 00béMa, KOJIM4eCTBa UCXOAHOTO
BellleCTBa WU MPOJYKTa PeakKLMy 10 U3BECTHLIM Macce, 00bEMY, KOJTMUECTBY OZHOTO U3 UCXOAHBIX BEIeCTB WU MPOJYKTOB

peakLyn)

3.5

CcdopMUpOBaHHOCTb YMeHHI KPUTHUECKH aHa/IM3UPOBaTh XMMUUYECKYI0 HH(POPMaLIMIO, Toy4aeMyt0 U3 pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBou MH(popMaLyy, ceTb VIHTepHeT U Apyrue)

3.6

CdhopMupoBaHHOCTb YMeHHUH COOJTI0ATh TIPaBU/Ia SKOJIOTHUeCKH 11e/ieco00pa3Horo nmoBefieHus B ObITY U TPY/IOBOM AesTebHOCTH
B L[e/ISIX COXPaHeHHUsI CBOET0 3[J0POBbs U OKPY’Karolleli MPUPOJHOW Cpe/ibl, 0CO3HABaTh OMAaCHOCTb BO3/|€MCTBUS Ha JKUBBIE
OpraHU3MbI OTIpe/ie/IEHHBIX OPraHUUYeCKHX BellleCTB, OHKMMasi CMbIC/ noka3zaTesist [1IK (mpefe/ibHO 1OMyCTUMOM KOHLIEHTPALWK),
TIOSICHSITh Ha TIpUMepax CriocoObl yMeHbIIIeHUsT U MPe/IOTBPallleH!s] X BPeHOTO BO3/I€HCTBUsI Ha OPraHW3M uejioBeKa
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11 K/ITACC

Kopg
NpoBepseMoro
pe3y/jbTaTa

IIpoBepsiemble npeJMeTHbIE Pe3y/IbTAaThl 0CBOEHHUsI 0CHOBHOM 00pa30BaTe/IbHOM NMPOrPaMMbI CPeJHEro 00IIero
o0pa3oBaHusi

TEOPETI/I‘—IECKI/IE OCHOBBI XMMHI

1.1

Bragenve cuctemMol XMMMUeCKHUX 3HAHMM, KOTOpasi BK/IFOUaeT: OCHOBOIIO/IArarolie MoHATUS (XUMUYEeCKUM 3/1eMeHT, aTOM,
5/1eKTPOHHast 000/10UKa aToMa, S-, p-, d-37IeKTPOHHBIE OpOUTANN aTOMOB, MOH, MOJIEKY/Ia, BalIeHTHOCTb, 37IeKTPOOTPHULIATeTbHOCTb,
CTereHb OKWC/IeHUs, XUMUUecKasi CBsI3b, MOJIb, MOJISIPHAsi Macca, MOJISIPHbINA 00bEM, KpUCTa/l/TMuecKasi peliéTKa, THTTbI
XMMHUECKUX peaklyii (OKUCIUTe/IbHO-BOCCTaHOBUTE/IbHBIE, 9K30- 1 SHA0TepMUYeCKre, peakljii HOHHOTO oOMeHa), pacTBop,
5JIeEKTPOJIUTBI, HE3/IEKTPOJIUTBI, 3/1eKTPOIUTHYeCKask AUCCOLMAaLs, OKUC/INTe b, BOCCTAHOBUTE/Ib, CKOPOCTb XUMHUYECKON
peakLjiM, XMMHUYeCKOoe PaBHOBeCHe); TEOPUU U 3aKOHBI (TeOpHsl 3JIeKTPOJIMTHYeCKOU aucconuanuy, [lepuoguyeckuit 3akos [.1.
MeH/jeneeBa, 3aKOH COXpaHeHUsI MacChl), 3aKOHOMEPHOCTH, CUMBOJINYECKUH S13bIK XUMUH, (PaKTOJOTMUeCKre CBeJleHUs O
CBOMCTBax, COCTaBe, MoyYeHUH U 6e30MacHOM UCII0/Tb30BaHUM BXKHEHIIINX HEOPTaHMUeCKUX BeIeCTB B OBITY U TIPaKTUUeCKOM
[esTe/IbHOCTU YeJloBeKa

1.2

CdopMHUpOBaHHOCTb YMEHUM BBISIB/ISITh XapaKTepHbIe MPU3HAKU 1 B3aUMOCBSI3b U3yUeHHbBIX MOHSATUH, IPUMEHSITh
COOTBETCTBYIOLLIME TIOHSATHS TPU OMMCAHUM CTPOEHHS Y CBOWCTB HEOPraHUUeCKUX BellleCTB Y X MpeBpall|eHuil; BbISBIATh
B3aUMOCBSI3b XUMUUYECKUX 3HAHUM C TIOHSITUSIMU U TIPe/ICTaBIeHUsIMU [PYTUX eCTeCTBeHHOHAYUHbIX TIPeJMEeTOB

1.3

BrasleHre 0CHOBHBIMU MeTO/IaMH HayUHOT'O TI03HAHHSI BEIIIeCTB U XMMUUYECKHX SIBJIeHUH (Hab/ro/ieHre, n3MepeHre, SKCIIepUMEHT,
MO/ieJIMpPOBaHKe)

1.4

CchopMupOBaHHOCTb YMEHHUI OIpe/esisiTh BalIeHTHOCTb U CTeleHb OKHUC/IeHUs] XUMUUeCKUX 3/IEMEHTOB B COeIMHeHUSIX
Pa3/IMYHOro COCTaBa, BUJ, XUMUYECKOM CBSA3M (KOBa/lleHTHasl, MOHHasl, MeTa/uln4yecKasi, BOJOpPO/Hasi) B COeJMHEeHUSIX, TUII
KPHUCTa//IMYeCKOM pelliéTKM KOHKPETHOT0 BelljeCTBa (aTOMHasi, MOJIeKy/IsipHasi, MOHHas1, MeTa/l/InuecKas)
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1.5 CdopMHUpOBaHHOCTb YMEHUI OMpe/ieNisiTh XapaKTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COeIMHEeHUH
CdopmupoBaHHOCTb YMeHUs K/1acCU(HULMPOBAaTh XUMUUECKHe PeaKiuU 10 pa3/inyHbIM MPU3HaKaM (UMCITY U COCTaBy
1.6 pearnpymroIux BellecTB, TeraoBoMy 3(deKTy peakiuu, U3MeHEHHIO CTeleHel OKUCIeHUs 3/IeMEeHTOB, 00PaTUMOCTH peaKI[|H,
y4acCTHIO KaTaau3aTopa)
17 CdopmMHrpoBaHHOCTb YMEHUI COCTAB/IATh YPaBHEHUs PeaKI|il pa3/TMUHbIX THUIIOB, TTOJIHbIE U COKPAIl[éHHbIe ypaBHEHHs PeaKIuit
' HMOHHOTO 0OMeHa, yUUThIBasi YCI0BUS, TPU KOTOPBIX 3TU Peakluy UAYT 10 KOHIIA
18 CdopmMupoBaHHOCTb YMEHUIA TPOBOAUTL peaklvu, MOATBePKAatollie KaueCTBeHHbI COCTaB Pa3/IMUHbIX HEOPTaHUUeCKHUX
' Bell[eCTB, pacrio3HaBaTh OIMBITHLIM IMyTEM UOHBI, TPUCYTCTBYIOILIME B BOAHBIX PaCTBOpPaxX HeOPraHUUeCKHX BellleCTB
19 CdopmMUpoBaHHOCTb YMEHUM PacKpbIBaTh CYI[HOCTb OKUC/IUTeTbHO-BOCCTAHOBUTETBHBIX PeaKi[iii OCPeICTBOM COCTaBIeHUSsI
' 3/IEKTPOHHOTO 0aslaHca 3TUX peakui
1.10 ChopMHpOBaHHOCTb YMEHUM 00BSCHATH 3aBUCUMOCTE CKOPOCTU XMMHUECKOH peakliu OT pa3/IMUHbIX (DaKTOPOB
111 ChopMUPOBaHHOCTh YMeHUH 00BSCHSATh XapaKTep CMeIeH!s] XUMUUECKOT0 PABHOBECHSI B 3aBUCHMOCTH OT BHEIITHEro
' Bo3zericTBus (npuHLmn Jle [lartenbe)
2 OO011jast 1 HeopraHuyecKasi XUMUsI
21 CdopMHUpOBaHHOCTh YMEHMM pacKpbiBaTh CMbIC/ [Teproguueckoro 3akoHa [1.M. MeH/jeneeBa 1 JleMOHCTPUPOBATh €ro
' CUCTeMaTU3UPYIOLIYI0, 00BSICHUTEIbHYIO U TIPOTHOCTUYECKYIO (DYHKLIMN
CdopmMupoBaHHOCTb YMEHU XapaKTepu30BaTh 3/IEKTPOHHOE CTPOeHHe aTOMOB XUMUUECKHX 3/1eMeHTOB 1—4 reproioB
59 [TeproanyecKoi CCTeMbI XUMUYeCKUX 37ieMeHToB [.J1. MeHieneeBa, UCII0/b3Ys TIOHSTUS «S-, P-, d-37IEKTPOHHBIE OPOUTAI»,

«3HepreTuueckre YpoBHU», OOBSICHSATh 3aKOHOMEPHOCTH U3MeHeHUs! CBOMCTB XMMUUECKUX 3/1eMEHTOB U UX COeJJUHeHUH 110
nepvozam u rpynnam [lepuogrueckoii cucTeMbl XUMUUeCKUX 3eMeHTOB [1.V1. MeHpeneeBa
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2.3

CcdhopMUpOBaHHOCTb YMeHHUH XapaKTepU30BaTh (OMUCHIBaTh) 00IMe XUMUUeCKHe CBONCTBa HeOPraHMUeCKHX BelleCTB Pa3/IMUHbIX
KJIaCCOB, MO/ITBEP)KAATh CYII[eCTBOBaHKEe TeHeTUUeCKOU CBSI3U MeXKy HeopraHMueCKMMHU BelljeCTBaMU C TTOMOIIIbI0 ypaBHeHUH
COOTBETCTBYIOILUX XUMUUYECKUX PeaKIHi

24

CcdopMupoBaHHOCTb YMEHHWI yCTaHaB/IMBaTh MPUHA/JIEXKHOCTh HEOPraHUUeCKUX BellleCTB 110 UX COCTaBYy K OIpe/ie/IéHHOMY
KJ1accy (rpyrmnrie) coeijiHeHUH (MPOCThIe BellleCTBa — MeTasl/ibl U HeMeTasl/lbl, OKCH/Ibl, OCHOBaHUsl, KUC/IOThI, aM(OTepHbIe
TU/IPOKCHU/IbI, COJTN)

2.5

CdopMHUpOBaHHOCTb YMEHUI MCIT0/Ib30BaTh XUMUUECKYHO0 CUMBOJIMKY [/l COCTaB/ieHUs1 GOpMyJI BeleCTB U ypaBHeHUH
XUMUUECKUX peakluii, cuctematuueckyto HoMmeHknatypy (IUPAC) u TprBUaibHble Ha3BaHUS OT/le/IbHBIX HEOPraHUYeCKUX
BellleCTB (yrapHbIM ras, yrjieKuc/blid ra3, aMMUak, raiiéHasi U3BeCThb, HeralléHasi U3BeCTb, MUThbeBasi Co/la, MMPUT U IpyTHe)

2.6

CCl)OpMI/IPOBaHHOCTb YMEHI/Iﬁ XdPAKTE€PHU30BATh (OHI/ICblBaTb) 06ume XUMUUECKHE CBOMCTBA HeOPTrdHMYEeCKUX BeLeCTB PA3/IMUHbIX
KJ/1aCCOB, MMOATBEPXKAATh CYILIEeCTBOBAHKUE reHeTUUeCKOH CBA3U MeXAy HeOpradHMueCKHMMHU BelleCTBAMHU C IMTOMOIBIO ypaBHeHI/Iﬁ
COOTBETCTBYIOINNX XUMHWUECKUX peaKL[I/Iﬁ

2.7

CdopmMupoBaHHOCTb YMeHUI TIJIAHUPOBATh U BLITIOHATE XUMUUYECKUI SKCIepUMEHT (pa3/ioykeHue MepoKCcuia BOAopo/a B
TIPUCYTCTBUM KaTa/lnu3aTopa, orpeziesieHre cpefibl PACTBOPOB Bel[eCTB C MOMOLI[bI0 YHUBEPCaIbHOT0 WHAMKATOPa, BIWsSHUE
Pa3MuUHbBIX (AKTOPOB Ha CKOPOCTh XMMHUYeCKOW Peakivy, peaklii MIOHHOTO 0OMeHa, KaueCTBeHHbIe peaKLMu Ha Cy/ibgart-,
KapOOHaT- 1 XJIOPU/I-aHUOHBI, Ha KATUOH aMMOHWSI, PellleHre JKCIIepUMeHTa/IbHBIX 3aZiay 1o TeMaM «MeTamibi» u «HemeTanbi»)
B COOTBETCTBHUH C MMPABUIAMHU TeXHUKHU 0€301acHOCTH MpU 00palljeHnH C BeleCTBaMu U 1abopaTOpHBIM 000py/J0BaHUEM;
TNIpe/ICTaB/IsITh pe3yabTaThl XUMUUYECKOr0 SKCIIePUMEHTA B (pOpMe 3anuCcH ypaBHEHUH COOTBETCTBYIOIIUX pPeakLvii U
(¢bopMyMpoBaTh BHIBO/IbI HA OCHOBE 3TUX Pe3y/bTaTOB

2.8

CdopMHpOBaHHOCTE YMeHH# COO/MI0aTh TpaBya MoJIb30BaHUsI XUMHUECKOH 1oCy10i 1 1abopaTopHbIM 000pyZ0BaHNEeM, a
TaK’Ke MpaBu/Ia 0OpalleHys C BelleCTBaMH B COOTBETCTBUY C MHCTPYKLMSIMH TI0 BBITIO/THEHHUIO JTaO0PaTOPHBIX XUMUUECKUX
OIbITOB

2.9

CCl)OpMI/IpOBaHHOCTb YMEHI/Iﬁ XdPAKTE€PU30BATh XUMUUECKHE TIPOLECCHI, JIEXKAIIKME B OCHOBE ITIPOMBILLIJIEHHOI'O TT0/Iy4YeHUS CepHOﬁ
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KHWCJ/IOThI, dMMHdKd, d TAKXXe C(bOpMI/IPOBaHHOCTB Hpe,Z[CTaBJ'IeHI/Iﬁ 00 06LL[I/IX HAaYUHBIX IIPUHOHWIIAX WU 3KOJIOTUYECKUX np06neMax
XHUMHNYEeCKOI'o MMpOM3BOACTBA

3 XUMUSA U )KU3Hb. PacuéThl
CdopMupoBaHHOCTH TpeJCTaB/IeHU 0 XMMAYeCKON COCTaBJIsAOIel eCTeCTBeHHOHAYYHOM KapTUHBI MUpPa, POIX XUMHH B
31 MO03HAHWHU SIBJIEHWH TIPUPO/Ib], B (POPMUPOBAHUU MBIIJIEHUS U KYJIbTYPbI TMUHOCTH, €€ (yHKIIMOHAIbHOWM I'PaMOTHOCTH,
' HeoOX0oZMMOM /1711 pellieHust TPaKTUUeCKUX 3a/iau ¥ 9K0JIOTMYecKd 060CHOBaHHOTO OTHOLIIEHUSI K CBOEMY 37I0POBbIO 1 IIPUPO/HOM
cpefsie
3.9 CchopMUpOBaHHOCTb YMeHWI KPUTUUECKH aHa/TM3UPOBaTh XMMUUYECKYI0 MH(POPMaLIMIO, I0Iy4aeMyto U3 pa3HbIX HCTOYHUKOB
' (cpencTBa MacCoBOM KOMMYHMKALMK, CeTb VIHTepHeT U ipyrue)
33 CdopMHUPOBaHHOCTh YMeHHH COOJII0aTh TIPaBU/Ia YKOJIOTMYECKH 11e/1eco000pa3HOro NoBe/ieHusl B ObITY U TPYZOBOM /1eSITe/TbHOCTH
’ B L]eJIIX COXPaHeHMsI CBOEro 3/10pOBbs U OKPY Karolleld IPUPOHOM CpeJibl
34 Oco3HaBaTh ONACHOCTb BO3/IelICTBUS Ha )KMBble OPraHU3MBbl OIpe/ie/IEHHBIX BellleCTB, IOHUMasi CMbICI Nokasatess [1/1K,
’ TIOSICHATB Ha TIPUMepax Crioco0bl YMeHbIIIeH!s! 1 TIpe/IOTBPALieHus UX BPeJHOTO BO3ZeHCTBYSI Ha OPraHU3M YesloBeKa
CcdhopMUpOBaHHOCTb yMeHHI MPOBOAUTE BBIUMC/IEHUS C UCII0/Ib30BaHUEM TOHSTHUS «MacCoBast /107151 BellleCTBa B paCTBOPe»,
35 00BEMHBIX OTHOILIEHUH Ta30B MPYU XUMUUYECKUX PeakL[UsX, MaCChl BeIleCTBa WM 00bEMa Ta30B 10 U3BECTHOMY KOJIMYeCTBY

BellleCcTBa, Macce Uan 06 bEMY 0JJHOrO U3 YUaCTBYIOIIMX B Peaklvy BellecTB, TeTUIOBOro 3gdekTa peakliid Ha OCHOBe 3aKOHOB
COXPaHEeHHs1 MacChl Bell|eCTB, MpeBpallleHusl U COXPaHeHUs1 SHEPrUU
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ITPOBEPAEMBIE 3JIEMEHTBI COJEP)KAHUA

10 K/TACC
Kop | IIpoBepsieMbli 3/1eMeHT COep)KaHUs
1 TeopeTrueckue 0OCHOBBI OpPraHUUeCKOW XUMHUH
11 [IpeameT opraHMUeCKOU XMMHUU: €€ BO3SHUKHOBEHUE, Pa3BUTHE U 3HaUeHHe B NTOJIyYeHUH HOBBIX Bell[eCTB U MaTepuasoB. Teopusi CTpOeHust
' opraHuyeckux coefrHeHu A.M. ByTyiepoBa, eé 0OCHOBHBbIE MOJIO>KEHUSsT
12 CtpyKTypHble (hOpMYyJibl OpraHuuecKux BellecTB. ['omosiorusi, usomepusi. XuMuuecKkast CBsi3b B OpraHMueCKrUx COeJJUHeHUsIX — OJUHapHbIe U
' KpaTHble cBs3U. [IpescTaBieHre 0 KacCU(PUKaLMM OpraHiyecKrx BelecTB
13 HomeHknaTypa opraHMuecKux coeJMHeHU (CucTeMaTuueckasi) U TpUBUa/IbHble Ha3BaHUsI BXKHEUILIKX Mpe/iCTaBUTe el K1acCoB
' OpraHHUYeCKUX BEIl|eCTB
2 YrneBogopozpl
21 AnKaHbI: COCTaB U CTPOEHME, TOMOJIOTUYeCKUM psifi. MeTaH U 3TaH — MpOCTellive peJCTaBUTe/NN alKaHoB: (PU3nUecKre U XUMUUecKre
' CBOMCTBa (peakLuu 3aMellleHHsl ¥ TOPeHust), HaXOXK/jeHue B MIPUPO/e, MoyyeHre U pUMeHeHue
99 AJKeHBbI: COCTaB U CTPOEHHe, TOMOJIOTUUeCKUM psifi. DTUJIEH U TPOIW/IeH — MPOCTeliive TpeJCcTaBUTe/d allkeHOB: (hr3nueckue 1
' XUMHYECKHe CBOKMCTBA (peakLuu r'i/pupOBaHus, raJloreHUPOBaHus, TUipaTalii, OKAC/IeHUs Y TT0JIMMepr3aliiu), MoyueHrue U IpUMeHeH e
53 Ankaguensl: Oytaauen-1,3 u MmeTunbyTaaueH-1,3: cTpoeHue, BaykKHeHIlIMe XUMUUYeCKHe CBOMCTBA (peakijus nmoauMepu3aiyu). [TonyueHue
' CHUHTeTHUYEeCKOI'0 KayuyKa U pe3rHbI
24 ANKWHBI: COCTaB ¥ 0COOEHHOCTH CTPOEHUsI, TOMOJIOTUUeCKHUM psifi. ALIeTH/IeH — TIPOCTeHIINI TIpe/iCTaBUTe b aTKWHOB: COCTaB, CTPOEHHe,
' (bu3nueckre U XMMHUYeCKre CBOWCTBA (peakLuu rMIpUPOBaHKs, TajlorTeHUPOBaHus, THpaTaliiy, TOpeHus), MoyyeHre U pUMeHeH e
2.5 | ApeHsl BeH3osn: cocTas, cTpoeHue, (pusnueckre U XMMHAYeCKHe CBOMCTBA (peakLjuy rajoreHUpoBaHusl U HUTPOBaHUs), [OIyYeHue U
ripuMeHeHue. ToJyosi: cocTaB, CTpoeHUe, (hU3nUyecKre U XMMUYecKre CBOMCTBA (peaKLiMM rajioreHMpoBaHusl U HUTPOBaHUs), MOyueHre 1
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npuMeHeHHe. TOKCMUYHOCTb apeHOB. ['eHeTHUecKas CBS3b MeX/y YIJIeBOJOPOJaMU, PHUHA//IeKallMMU K pa3/IMUHbIM K/laccam

2.6

[TpupoiHBIe NCTOUHUKH yTIeBOJ0POA0B. [IpUpo/HbIi ra3 v monmyTHbIe HedTsHbIe ra3bl. HedTh 1 eé mporcxoxxaenue. CriocoObl epepaboTKu

He)TH: TIeperoHKa, KpeKUHT (TepMUYeCKUH, KaTaTMTUUeCKHi), uposu3. [IpofyKThI epepaboTKu He)TH, UX TIPUMeHeHHe B
MIPOMBIIIIEHHOCTU U B ObITy. KaMeHHBIH yTro/ib U MPOJYKTHI ero repepaboTKu

Kucnopocoepskaiije opraHuueckie CoeJuHeHu st

3.1

[TpenenbHble OJHOATOMHBIE CTUPTHI. MeTaHO/ M 3TaHO: CTPOeHHe, pU3NUecKre U XMMAYecKre CBOWCTBA (peakLuy ¢ aKTUBHBIMU
MeTaslJlaMH, rajioreHOBOZ0pPO/iaMH, FropeHue), IpuMeHeHUe. BoopoiHble CBSI3U MeXXAy MOJIeKy/1aMy CIIUPTOB. [lelicTBUe MeTaHO/Ia U
3TaHOJ/Ia Ha OPraHu3M YesioBeKa. MHOroaTOMHbIe CITUPThI. TH/IEHT/IMKO/Ib U TJIMLepUH: CTpoeHHe, pu3nuecKrie U XMMUUYecKre CBOMCTBa
(B3auMo/eiiCcTBYE CO 1[e/IOUHBIMU MeTasllaMH, KaueCTBeHHasi peakiivsi HA MHOTOaTOMHbIe CITUPTHI). [leficTBYe Ha OpraHuW3M YesioBeKa.
IIprMeHeHVe rMLlepyUHAa U STUIEHTJIMKOJIS

3.2

@DeHOJI: CTPOeHUE MOJIEKYIbl, (Pr3UYecKre U XUMUUecKre CcBoMCTBa. TokcMYHOCTh (eHona. [IpumeHeHre deHomna

3.3

Anbaeruzibl U KeToHbl. PopMarnbaerus, aljeTaabJeru/]: CTpoeHue, Grsnueckre U XMuMUYecKre CBOUCTBA (peakiuu OKUCIeHUS U
BOCCTaHOBJ/IEHUS], KaueCTBeHHbIe PeaKLUK), TIoJlydyeHre U prMeHeHue

3.4

O/IHOOCHOBHBIe TIpe/iesibHbIe KapOOHOBBIE KUC/IOTH. MypaBbUHast U YKCyCHasi KUC/IOThI: CTpoeHue, (hrh3ndyecKre U XMMUUeCKre CBOMCTBa
(cBoticTBa, obIIMe /1715 K/1acca KUC/IOT, peakiys 3TepruduKaliim), moydyeHue u ipuMeHeHre. CTeapuHOBasi U 0JIeMHOBAsi KUC/IOTHI Kak
TIpe/ICTaBUTE/N BBICIIIMX KapOOHOBBIX KUCIOT. Mbljla KaK COJTM BBICIIMX KapOOHOBBIX KUC/IOT, UX MOOIIee /1efiCTBHe

3.5

CrnokHbie 3(hUpbI KaK IPOM3BO/IHBIE KAPOOHOBBIX KUC/IOT. ['Hposin3 cyioxHbIX 3¢upoB. XKupsl. ['naponns xupos. [IprMeHeHre )KUPOB.
buonoryuueckas posb )XUpPOB

3.6

YrneBogpl: cocTaB, KaaccudurKaLus yrieBooB (MOHO-, IU- U TIoJiMcaxapubl). ['/lFoK03a — mpocTeiiinii MoHocaxapu/j: 0COOeHHOCTH

CTPOEHUsI MOJIeKY/Ibl, (hU3nUecKre U XMMHUUeCcKre CBOMCTBa (B3auMogeicTBre ¢ ruipokcugom meau(Il), okucieHre aMMHauHbIM PaCTBOPOM

okcuga cepebpa(l), BocctaHoBIeHHe, OpoXKeHHe TIF0K03bI), HaXOKeHre B MPUPO/ie, IPUMeHeHne, Orosiorndyeckast posib. @OTOCHHTE3.
®dpyKTOo3a Kak n3oMep raoKo3bl. Kpaxmar u 1je/i110103a Kak IpyUpo/jHble rosiuMepbl. CTpoeHue KpaxMasa v 1e/uTo/03bl. dusuueckue u
XUMHYeCKHe CBOMCTBA Kpaxmara (TMpo/n3, KaueCTBeHHas peakiysi C M0Jj0M)
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4 A3oTCozepsKallue opraHuueckrie coeJUHeHus
41 AMUHOKHCIOTBI KaK aM(poTepHble OpraHudeckye coefiiHeHus. Pusnueckre U XMMAYeCcKre CBOMCTBAa aMUHOKHUC/IOT (Ha TIpUMepe TJIMLIMHA).
) buonornueckoe 3HaueHre aMUHOKUCIIOT. ITenTypl
4 Benky Kak MpUpo/iHble BEICOKOMOJIEKY/IipHble coejuHeHus. [TlepBruHasi, BTOpUYHAas U TpeTUYHasi CTPYKTypa OenkoB. XuMHUUyecKre CBOMCTBa
' OenKOB: TH/IPONN3, [leHaTypaLys, KaueCTBeHHbIe peaklvy Ha benku
5 BrbicOKOMOJIeKyIsIpHbIE COeJUHeHNs
51 OcHOBHBIE IOHATHS XMMUU BBICOKOMOJIEKYJISIPHBIX COeJMHEHWI: MOHOMED, N0JIMMep, CTPYKTYPHOE 3BeHO, CTeleHb MoIMMepr3aLivi,
’ cpefHss1 MoJieKysipHasi Macca. OCHOBHbIE MeTO/Ibl CUHTe3a BbICOKOMOJIEKYJ/ISIDHBIX COeIMHEHNH — MTOJIMMepU3aLysi U MOUKOH/IeHCalus
5o OKcriepyMeHTanbHble MeTO/bl U3yUeHHs BellleCTB U UX MpeBpallieHuil: 03HaKom/leHHe ¢ 00pa3ijaMy IPUPO/HBIX U UCKYCCTBEHHBIX BOJIOKOH,
’ I71aCTMAacC, KayuyykoB. [loyueHre CHHTeTUUECKOrO Kay4dyKa U pe3uHbl
11 K/TACC
Kop | ITpoBepsieMblii 3/1eMeHT CO/iep KaHMsI
1 TeopeTrueckyie OCHOBbI XUMUU
XuMHJeckuit 3neMeHT. AToM. S1po aToMa, U30TOITEL. DyIeKTPOHHAs 000/10UKa. JHepreTHuecKre YpOBHHU, MOlyPOBHU. ATOMHbIe OpOUTAasH,
1.1 | s-, p-, d-a3nemMeHTbl. OCO6EHHOCTH pacripe/iesieHus 3/1eKTPOHOB TI0 OpOUTasIM B aTOMaXx 3/1eMEHTOB TePBbIX UeTHIPEX MepUOo/I0B.
O/eKTpOHHas KOH(pUrypawus aToMoB
ITepropgnuecknii 3akoH U Ileproanueckas cuctema XuMudeckux neMeHToB [1. V1. MengeneeBa. CBsi3b IepuOAMUeCKOr0 3aKOHa U
19 [Teproanueckor cuCTeMbl XUMUYeCKuX 31eMeHTOB [I.V1. MeHzienieeBa c COBpeMeHHOM TeOpHel CTPOeHHsI aTOMOB. 3aKOHOMEpPHOCTH
' V3MeHeHHsI CBOWCTB XMMHUYECKUX 3/IEMEHTOB U 00pa3yeMbIX UMM MTPOCTBIX M CJIOXKHBIX BeIeCTB I10 TPYIINaM U repruojaM. 3HaueHue
[1epUOIMUeCKOro 3aKOHa B pa3BUTHU HayKU
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CTtpoeHue BellecTBa. XvMHUecKasi CBsi3b. BU/Ibl XuMUUeCcKol CBs13U (KOBajieHTHasi HeroJisipHasi v MoJisipHasi, MOHHAasi, MeTaJl/inuecKas).

1.3 | VloHbI: KaTHOHBI M aHUOHBLI. MexaHW3Mbl 00pa30BaHUsI KOBAaJIeHTHOWM XUMHUYeCKOU CBsI3 (0OMEeHHBIH 1 JIOHOPHO-aKIIeNTOPHBIN). BomopogHas
CBS3b
1.4 | BaneHTHOCTb. DNeKTPOOTPULIaTe/IbHOCTh. CTerneHb OKUC/IeHUs
BeljectBa MOJIEKY/ISIDHOTO U HEMOJIEKYJ/IIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTaBa BellleCTBa. TUIbl KpUCTAa/UTMUeCKUX PeIIETOK.
1.5 | 3aBMCMMOCTb CBOMCTBA BellleCTB OT TUIA KPUCTA/UIMUeCKOU pelléTku. [IoHsTHe 0 AucriepcHbIX cucTeMax. VICTUHHBIE M KOJIJIOWHbIe
pacTBopbl. MaccoBasi 7107151 BellleCTBa B pacTBOpe
1.6 | Knaccudukaiys HeopraHMueCKux coefiuHeHni. HomMeHKaTypa HeopraHMueCK1Ux BelecTB
17 Xumunueckas peakuus. Knaccugukanys XuMUUeCKUX peaklivii B HeOpraHMueCcKol U OpraHnyeckoi XMMHUU. 3aKOH COXpaHEeHUsI MacChl
' BellleCTB, 3aKOH COXpaHeHUs Y TIpeBpallleHUs] SHepruu Mpu XMMUUeCKUX peakLUsaxX
1.8 | CkopocTh peakluy, eé 3aBUCUMOCTb OT Pa3/IMYHbIX ()aKTOPOB
1.9 | Obparumblie peakijuu. XUMUUeCKOe paBHOBecHe. DaKTOPbI, BUSION[HE Ha COCTOSTHAE XUMUUeCKOro paBHoBecus. [Tpuniun Jle Illatenbe
110 OnekTponuThyeckas auccoruanusi. CuibHbIe U cabbie 3/1eKTposiiThl. Cpe/ia BOAHBIX PaCTBOPOB BellleCTB: KUC/Ias, HelTpasibHasi, I1ie/I0YHasl.
' Peakuiu MOHHOrO 0OMeHa
1.11 | Okuc/IMTe/IbHO-BOCCTAHOBUTE/IbHBIE PeakLiuU
2 Heopranuueckasi Xumust
51 HewmeTasnnbl. [TosoykeHre HemeTas/ioB B [Teproinueckoii cucteMe XuMUUecKux syeMeHToB .M. MeHziesieeBa 1 0COOEHHOCTU CTPOEHUS
' aTomoB. du3nyecKre CBOMCTBA HeMeTa/lJIOB. AJIJIOTPOIYSI HEMeTasl/IoB (Ha IMpruMepe KUC/I0po/a, cepbl, pocdopa 1 yriaepoja)
59 XrMHYecKre CBOWCTBA Ba)KHEHMIIINX HEMeTas/IoB (TajioreHoB, cepbl, a30Ta, hocdopa, yriaepoa U KpeMHUs1) U UX coeiMHeHU (OKCU/IOB,
' KUCJIOPO/ICOEePrKalMX KUCIOT, BOAOPOAHBIX COoeJuHeHU). [IpumMeHeHre BayKHEUILIMX HEMETA/JIOB U UX COeJUHEeHUHN
2.3

Merannsbl. ITonokeHre MetannoB B [lepuoanueckoii cucreme xuMuueckux 31eMeHToB [1.11. MeHgeneeBa. OcoO€HHOCTH CTPOEHUsT
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3/IEKTPOHHBIX 000710UeK aTOMOB MeTa/ioB. Ob1me ¢usnueckre cBoiicTBa MeTa/uioB. CriiaBbl MeTalIoB. DJIEKTPOXUMUUECKUH Psif,
HaIpsDKeHUH MeTasljloB

XUMHUUeCcKre CBOMCTBA Ba’KHEUILIMX MeTaslyIoB (HaTpUM, Ka/lui, KalbLiWi, MarHU, aFOMUHUM, LIMHK, XPOM, >KeJie30, Me/lb) U UX COeIUHEHUH.

2.4
OO611re crtocobbl MoyueHUs: MeTasIoB. IIpriMeHeHre MeTa/l/IoB B OBITY U TEXHUKE

2.5 ['eHeTHUecCKasi CBSI3b HEOPraHWYECKUX BEIeCTB, MPUHAAJIEXKALIUX K Pa3/IMYHbIM K/lacCcaM

3 XUMHSA U )KU3Hb

31 Posib XuMUM B 00ecrieueH|H KO0JI0OTUUeCKOM, JHEPTeTUUeCKOU 1 MUITIeBOl 6e30MacHOCTH, pa3BUTHH MeULIMHBL. [TOHSTHE 0 HayuHBIX

) MeTO/axX T03HaHUS BeIlleCTB U XUMUUeCKUX peaKLui

[TpencraBieHus 00 00X HAYYHBIX TTPUHLIUITAX TIPOMBIIIIIEHHOTO MOTyUeHUs BaXKHEHIITHX BelljeCTB. Ue/IoBeK B MUPe BeIeCTB U

3.2 | MaTepua/ioB: Ba)KHelllle CTPOUTe/IbHbIe MaTepUasibl, KOHCTPYKLIMOHHbIE MaTeprasbl, KPaCKH, CTEKJI0, KepaMuKa, MaTepuasbl /s
3/IEKTPOHUKH, HaHOMaTepHa/ibl, OPraHuUeCKre ¥ MUHepasbHbIe y100peHust

33 XuMUs U 30pOBbe Ue/IoBeKa: TIpaBU/ia UCTIOIb30BaHMs JIEKAPCTBEHHBIX MPerapaToB, MpaBuia 6€30macHOro UCIo/Ib30BaHMsI TIPerapaToB

OBLITOBOM XMMWHU B HOBCE,E[HGBHOﬁ JKHU3HU
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YYEBHO-METOJUYECKOE OBECIIEYEHUWUE OBPA30BATEJIBHOI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YYEBHbBIE MATEPHUAJIBI /I YYHEHUKA

METOJUYECKHUE MATEPHUAJIBI /11 YUUTEJIA

OUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbI CETU UHTEPHET
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