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INOACHUTEJIbBHAS 3AIINCKA

Pabouas mporpamma kypca «lIpakTukym pemieHus HECTaHIAPTHBIX 3aJad 1O XHUMHI»
npenHazHayeHa s 10-11 kmaccoB, MpoAoIKaeT pa3BUBaTh Y y4alluXcs €CTECTBEHHOHAYYHbBIE
3HaHuA. B ocHOBe MeToIuKH 00y4eHUs JIeKUT ACSITETbHOCTHBIN MPUHIUI 00YUEeHHUS.

Xumuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBIMTYCKHUKaMH  001Ie00pazoBaTeIbHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX 0O0pa3oBaHHOCTH. OHO  CIYXHUT
3aBepIIAIOIIUM JTAllOM pealu3alid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIFOUEBBIX
LEHHOCTEH, MNPUCYIIUX LEJIOCTHOM CHUCTEME XHWMHUYECKOro o0pazoBaHUsA. OTH IIEHHOCTH
KacaroTcsl TMO3HAHUS 3aKOHOB IMPHPOJIbI, (POPMUPOBAHUS MUPOBO33PEHHS U OOLICH KyJIbTYpPHI
YeJOBEKa, a TaKKe HSKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3/0POBBIO H
npUpoaHOi cpene. Peannsyercs xuMuyeckoe o0pa3oBaHUE 00YJArOMIMXCS Ha YPOBHE CPEAHETO
o0miero oO6pazoBaHusl CpeACTBAMH yueOHOro mpenMera «XUMHsS», COIACp:KaHUE U MOCTPOSHHUE
KOTOPOTO ONpEAENCHbl B MpOrpaMMe IO XHMHH C Y4€TOM cCHenu(puKH HAyKd XHMHUH, €
3HAYCHHS B TIO3HAHUH MPHUPOJIBI M B MAaTEPHAIBHOM KU3HHA OOIIECTBA, a TAKXKE ¢ YIETOM OOLINX
HeNnel W MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEAHEr0 OOIIEero
obpazoBanus B Poccuiickoii @enepamuu.

XuMHS KaK 3JIEMEHT CHCTEMBI €CTECTBEHHBIX HayK HUTPaeT 0COOYyI0 pOJib B COBPEMEHHOU
UBWIN3ALUH, B CO3JaHUM HOBOW 0a3zbl MaTepHalbHOW KyJabTypbl. OHa BHOCHUT CBOH BKIaJa B
dbopMupOBaHUE PAallMOHATILHOTO HAYYHOTO MBIILJICHUS, B CO3JaHHUE IIEJIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHUpe KaK O €IUHCTBE MPUPOIbI U YEIIOBEKa, KOTOpoe GOpMUPYETCS B XUMUU
Ha OCHOBE TIOHMMAaHHMS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MUPA, OCO3HAHMS B3aMMOCBSI3U
MEXy CTPOCHUEM BEUIECTB, MX CBOWCTBAMH U BO3MOYKHBIMH 00J1aCTSIMU IPAMEHEHHUS.

Ha usyuenue yueOHOro Kypca orBomutcsi 68 wacoB: B 10 kimacce — 34 uaca (1 gac B
Hezeno), B 11 kimacce — 34 yacos (1 yac B Heneno).

COJEP)KAHUE OBYYEHUA
10 KUIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKOM XUMHH

[Ipenmer oprannyeckoil XUMuu: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAUYECHHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs: oprannyeckux coeauHenuii A. M. bytieposa,
e€ ocHOBHbIe NONOXKEHUsA. CTpyKTypHble (OpMYJbl OpPraHMYECKHMX BelecTB. [ omonorus,
n30MepUsl. XUMUYecKas CBSI3b B OPraHMYECKUX COEIUHEHMSIX — OJJMHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBnenne o  kiaccupukauud  OpraHMdeckux  BemecTB.  HomeHkiaTypa
OpraHMYECKHUX COEIMHEHUN (cucreMarudeckas) W TpPUBHAJbHBIE HAa3BAaHUS BaXKHEHIINX
IIPEJICTaBUTENIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCHEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB M MUX MPEBpAILEHUI: O3HAKOMIIEHUE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMHM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYI
OpraHMYECKHUX BEIEeCTB, HaONIOJIEHHEe U OMNHCAHME JEMOHCTPALMOHHBIX OINBITOB IO
IPEBPALCHUIO OPTaHUYECKHX BEILECTB IPH HAarpeBaHUH (T1aBlIeHUe, 00yTIMBaHUE U TOPEHUE).

Yraesoaopoabl



AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH psAa. MeTaH W 3TaH — MNPOCTEUIINE
NpPEJCTaBUTENIN AJIKaHOB: (PU3MUECKHE M XHMHUYECKHE CBOMCTBA (pEakiuH 3aMEUICHUs |
rOpEeHUs ), HaXOXKAEHNUE B IPUPOJIE, TIOTYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUH psAll. DTWIECH U MPONWIEH — MPOCTEHIINE
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHYECKHE CBOMCTBa (peakuuu TUAPUPOBAHMS,
raJIOr€HUPOBAHMUSL, THIpaTalluy, OKUCIIEHUS U TOJIMMEPU3alMN), TIOJIYyYEHUE U IPUMEHEHHUE.

Anxanuensl: OyraaueH-1,3 u metmnOyranuen-1,3: cTpoeHue, BaKHEHIINE XMMHUYECKHE
cBOMcTBA (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KaydyKa 1 PE3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHs,, TOMOJIOTMYECKUH psia. AueTuieH —
NPOCTEUIINI MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMHUECKUE CBOMCTBA
(peakuuu ruIpUpPOBaHUS, TAJIOT€HUPOBAHMS, TUAPATALIMM, TOPEHMS]), IOJyUYEHUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QU3MUECKHE M XHMHYECKHE CBONCTBAa (peakuuu
rajJJoreHUpOBAaHUS W HUTPOBAHUSA), IMOJIyd€HHE M TNpUMeHeHue. Toryon: cocmas, cmpoeHue,
Qusuueckue u Xumuyeckue ceoucmea (peakyuu 2ai02eHUPO8arUs U HUMpOSanus), noayieHue u
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTMYeckas CBA3b MEXKAY  YIVIEBOAOPOJIAMH,
IIPUHAUICKANIMMU K Pa3JIU4YHbIM KJIaCCaM.

[TpupoaHble UCTOYHUKU YTiaeBoAOpooB. [IpuponHblil ra3 U nomyTHble HEPTSIHBIE Ia3bl.
Hedts um e€ mnpoucxoxnenue. CrocoObl mepepaboTku He(THU: TEeperoHkKa, KpPEKUHT
(TepMHUYECKHiA, KaTaTUTHYECKHii), muposu3. [IponykTel nepepaboTku HeTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEeHHBIH yroiib ¥ MPOAYKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIICHUE C
o0pa3iaMu IIacTMacc, KaydyKoB U pe3uHbl, Koyutekuuu «HedTs» u «YTomaby», MOAETpOBaHUE
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOThI:
MOJIyYEHHUE STUIIEHA U U3YYECHHUE €TI0 CBOMCTB.

PacuérHbie 3a1aun.

Bblunicnenuss 1o ypaBHEHHIO XUMHYECKOM peakinuu (Macchl, 00bEMa, KOJIMYECTBa

HCXOJHOTO BCHICCTBA HMJIM IMPOAYKTAa PCaKIHWM I10 HM3BCCTHBIM MACCE, O6T)éMy, KOJIMYCCTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WJIN MPOJYKTOB PEAKLIUN).

Kucjiopoacoaep:kauye opranuyeckue coeAnHeHUs

[IpenenbHblEe OAHOATOMHBIE CHUPTHl. METaHOJI M 3TaHOJ: CTPOEHUE, (U3HYECKHUE U
XUMHUYECKHE CBOMCTBA (pEaklMM C aKTUBHBIMU METaJJIaMH, TaJIOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHne. BoopoiHble CBA3M MEX1y MOJIEKyJaMU CIUpToB. JleficTBHe MeTaHOIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHoTr0aTOMHEIE CIIMPTHI. OTHUIIEHTIINKOIb | TIIAOEPUH: CTPOCHHUC, (1)PI3PI‘—I€CKI/IG n
XUMHYECKHE CBOMCTBA (BSaHMOHeﬁCTBHe CO IICJIOYHBIMHA METAJIJIaMH, KQYC€CTBCHHAA pPCaKIUA Ha
MHOTOAaTOMHBIE CHMPTHI). JlelicTBUE Ha OpraHu3M dejoBeka. lIpuMeHeHMe TIHIEpHUHA U
ATUIICHTJIUKOJIA.

@deHoN: CTpOCHHWE MOJEKYJbl, (U3NYECKHEe W XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genona.

Anpreruasl M kemouwvl. DopManbIeruj, aueTanbAeTHA: CTpoeHue, (Qusnueckue u
XUMHUYECKHE CBOMCTBa (peakluu OKHCICHHS W BOCCTAaHOBJICHHUS, KAaU€CTBEHHBIC PEAKIUH),
MOJIyYEHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE Tpe/iebHble KapOOHOBbIE KUCIOTh. MypaBbuHas U YKCYCHasl KHCIJIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOMCTBA (CBOMCTBA, 00IIME I Kilacca KUCIIOT, Peaklus
sTepuduKanmm), ToONydyeHHe U mpuMmeHeHue. CTeaprHOBas M OJEMHOBas KHUCIOTHI Kak



MPEJICTAaBUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. Mbla Kak COJIM BBICHIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE IEHCTBUE.

Crnoxnble 3pUpPHl KaK MPOU3BOJHBIE KAPOOHOBBIX KHUCIOT. I'MAPOIU3 CIOKHBIX 3()UPOB.
Kupsl. I'maponus xxupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

VYrneBoabl: cocTaB, Kjiaccu(pUKalus yrieBoJoB (MOHO-, IU- U nojucaxapuabl). [oko3a —
NPOCTEHIINKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHHMS MOJEKYJbI, (PU3NYECKUE M XUMHYECKHE
cBoicTBa (B3aumojeictBue c ruapokcugom Menu(ll), okucieHne amMMuayHBIM PACTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TJIOKO3bI), HAxOXJIEHHWE B MPHUPOJE,
npUMeHeHue, ouonoruyeckas poib. Potocunte3. OpykTo3a Kak U30MeEP IIIFOKO3BI.

Kpaxman u neminono3a Kak npupojHble noiaumepbl. CTpoeHue Kpaxmana U LEUTI0I03BL.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJIu3, KaYeCTBEHHAsl PEAKLUS C HOA0M).

OKCepUMEHTAIbHBIE METObl W3Y4YeHMsI BEIIECTB U MX MPEBpalleHHi: MpOBEACHUE,
HAOMIO/ICHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakIMu OJHOATOMHBIX CHUPTOB (OkHCiIeHne 3TaHoia okcugom wmeau(ll)), MHOroaroMHBIX
cnupToB (B3auMopelcTBue mmuepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (oxucieHue
aMMHaYHbIM pacTBopoM okcuaa cepeopa(l) m ruapoxkcumom wmenu(Il), B3aumopeicTBUe
Kpaxmalia C HOJOM), MpPOBEIEHUE MPAKTHUUECKONl paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOIO BEIIECTBA HJIM MPOAYKTAa PEaKIUU IO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXO/IHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHn4eckie CoeIMHEHNS.

AMHUHOKHCIOTBI Kak aM(oOTepHble OpraHudyeckue coenuHeHHs. Pusnyeckue U
XMMHUYECKHE CBOWCTBA AMHHOKUCIOT (Ha mpuMmepe IuuuHa). buonorndyeckoe 3HaueHue
amuHOKuCIOT. [lenTumasl.

benkm kak MpHpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpHYHas U
TpPEeTUYHasi CTPYyKTypa OenkoB. XHMMHYECKHE CBOHCTBAa O€JIKOB: THAPONU3, JEHATypalus,
KaueCTBEHHBIE pEeaKIINK Ha OETKH.

OKCrepUMEHTAJIbHbIE METOJIbl M3YUEHHUsl BEIIECTB M WX MPEBPAILEHUI: HaOloeHue u
ONMCAaHNE JAEMOHCTPALMOHHBIX OMNBITOB: JEHATypanusi OEJKOB IPU HarpeBaHUH, ILIBETHbHIE
peakiuu 6eIKoB.

BbIcOKOMOJIeKYJISIPHBIE COeIMHEHUSI

OcCHOBHbBIE TIOHSITUSI XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHUI: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJIMMEpPHU3alluu, CPeIHss MoJjeKkyispHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUM — IMOJIMMEPU3aIUs U OJTMKOHICHCAITHS.

DKcrepUMeHTalbHbIE METO/bl M3YUYEHHUsI BELIECTB M MX MPEBPALICHUN: 03HAKOMIIEHHE C
o0pa31amMu IpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpenMeTHbIE CBS3H.

Peanuzanus MexnpeaMeTHBIX CBsi3eil Mpu M3y4eHUH opraHmdeckoil xumuu B 10 kimacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAyYHBIX MOHSATHH, Tak U
MOHSTHUM, SABJISIOLUINXCS CUCTEMHBIMU JJIS1 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHATHS: SIBJIEHHE, HAay4HbIH (DaKkT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, H3MEpPEHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHMUE.



®dwusuka: Marepus, YHEPTUs, Macca, aToM, AIEKTPOH, MOJIEKYJIa, SHEPTeTUYECKUN YPOBEHB,
BEIIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (DU3MYECKHE BEIUYMHBI U €IHMHHIIBI
WX U3MEPEHUSI.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BemeCTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BellecTBa (OCIIKH, YIIIEBOIBI, )KUPHI, PEPMEHTHI).

['eorpadusi: MUHEpaIbl, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexXHONOTHs: TUIIEBBIE MPOYKTHI, OCHOBBI PAIlIOHATHHOTO MTUTAHUS, MOIOIIIUE CPEICTBA,
JICKApCTBEHHBIC U KOCMETHYECKHE MPETapaThbl, MaTEPUAITbl U3 HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KUIIACC
OBLIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTnueckne 0CHOBbI XUMHH

XuMHUecKul »syeMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs 000JIOUKA.
DHepreTUuecKue ypOBHH, MOJYPOBHH. ATOMHBIC OpOHTalH, S-, P-, d- ameMeHThl. OCOOCHHOCTH
pacnpeneseHns 3JeKTPOHOB 10 OpOUTaIsIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DJeKTpoHHas KOH(UTYpaLns aTOMOB.

ITepuognueckuit 3akoH u llepmomnueckas cucrema xumuueckux saemenros JI. M.
MenneneeBa. CBsA3b NEpUOAMYECKOrO 3akoHa M [lepuoamyeckod CUCTEMBI XMMHYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHOI TeOpHel CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUECKUX AJIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOXKHBIX BELIECTB
II0 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHUMHMYECKass CBs3b. Buabpl XuUMHYecKOW CBs3UM (KOBaJIeHTHas
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTauinyeckas). MexaHn3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMUYECKON CBA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTH.
DneKTpOOTpULATENBHOCTD. CTENEHb OKUCIIEHU. IOHBI: KATHOHBI ¥ aHUOHBI.

BemniectBa MOJNEKYISPHOIO M HEMOJIEKYJISIPHOIO CTPOECHMsI. 3aKOH ITOCTOSIHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTve 0 aucniepcHBIX cucTeMax. VICTUHHBIE M KOJUIOMAHBIE PacTBOpBI. MaccoBas 10
BELIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdeckux coeauHeHuid. HomeHknatypa HeopraHu4ecKux
BElIeCTB. [ eHeTHdeckas CBSI3b HEOPTaHWYECKUX BEIIECTB, MPUHAAISKAIUX K Pa3TUYHBIM
KJIaCCaM.

Xumnueckass peakuus. Krnaccupukanuss XUMHUYECKUX peakiuii B HEOPraHUYECKOH U
OpraHMYeCcKON XMMUHU. 3aKOH COXpPAaHEHHS] MACChl BEIIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS
SHEPrUM NMPU XUMUYECKUX PEaKIUAX.

CKopocTh peaknuu, €€ 3aBUCUMOCTh OT pasiu4HbIX (hakTopoB. OOpaTUMble peakluu.
XuMnueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHUE XMMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle Hlatense.

OnekTponuTHdeckas aucconuarnus. CuibHble W ciia0ble 3JeKTponuThl. Cpena BOJTHBIX
pacTBOPOB BEILIECTB: KUCasi, HEUTpallbHAas, 1IeJI0YHasl.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.



OKCIIEpUMEHTAIbHbIE METOJbl M3YYEHHsI BEIIECTB M HUX IMPEBPALICHUN: JEMOHCTpaIus
tabmui «llepuoguyeckas cucrema xumuyeckux siemeHtoB [[. U. MenneneeBa», uzyueHue
MOJIeJIe KPUCTAJUIMUECKUX pPEmETOK, HAOMIOACHHE | ONUCAaHUE JICMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3yioKeHHE IEPOKCHAa BOJOpPOJa B TMPUCYTCTBUM KaTallu3aTopa,
OIpENIETIEHUE CPellbl PaCTBOPOB BEILECTB C MOMOILIBIO YHHUBEPCATIBHOTO MHAMKATOPA, PEAKLUU
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTh XUMHUUYECKOU PEaKLIUM».

Pacuérnebie 3agaun.

PacuéTel M0 ypaBHEHUSIM XMMUYECKHUX PEAKILIUM, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCIOJIb30BAHUEM TTOHSATHUS «MAcCOBasi J0JIsl BEILIECTBAY.

Heopranuueckasi xumus

Hemerambl. Ilonoxkenne HemetraioB B Ilepuogmyeckoil cuCTEME XMMHUYECKUX
anementoB JI. U. MenzaeneeBa U OCOOCHHOCTH CTpoeHHsI aroMoB. (Du3Hueckue CBONCTBA
HEMETAJUIOB. AJUTOTPOTIHS HEMETAIOB (Ha IpUMepe KUCIOPoa, cepsl, hocdopa u yriaepoaa).

XVWMHUYECKHE CBOMCTBA BAXKHEUIIMX HEMETAJUIOB (TAJOTCHOB, Cephl, a30Ta, ¢ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUAOB, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHCHUH).

IIpuMeHeHre Ba)XHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Meramnsl. [lonoxenue meraios B [leppuoaudeckoi cucteMe XUMHUYECKUX JIEMEHTOB /.
H. MenneneeBa. OcCOOCHHOCTH CTPOCHHUS SJIEKTPOHHBIX 000JI0UEK aTOMOB MeTamioB. Ooiue
buznueckue cBoiictBa MeTayyioB. CIUIaBbl METAIOB. DJIEKTPOXMUMHYECKHN pSJ HampsKEHUN
METAJJIOB.

XUMHYECKHE CBOWMCTBA BAXKHEWIIUX METAJIOB (HATPHUM, KaJlWdid, KaJbI[Md, MAarHUM,
ATIOMUHUH, IUHK, XPOM, KeJle30, MeJlb) U UX COCTUHEHHIH.

OO6mue criocoOb! moay4YeHus: MeTauioB. [IpruMeHeHrne MeTamioB B OBITY U TEXHHKE.

DOKCIEpUMEHTAIbHBIE METOJbI HW3yYEHUsS BEHIECTB M WX NPEBPAIICHUN: HU3YYCHHUE
KOJUTeKIIMU «MeTayuibl U CIUIaBbD», OOpa3IOB HEMETA/UIOB, PEIIEHHE HJKCIEePUMEHTATbHBIX
3aa4, HaONIOJICHHWEe W  ONHMCAaHWE JEMOHCTPAIIMOHHBIX M JTa0OpaTOpPHBIX  OIBITOB
(B3auMoJIeliCTBUE TUAPOKCHIA aTIOMUHUS C PACTBOPAMH KHCIOT U IIENOYel, KaueCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIIIOB).

Pacuérnrie 3amaun.

Pacuétbl macchl BemiecTBa WM 00bEMaA Ta30B MO HM3BECTHOMY KOJIHYECTBY BEIECTBA,
Macce WU 00BEMY OJIHOTO M3 yYaCTBYIOIIUX B PEaKIMH BEIIECTB, PacYEThl Macchl (00BEMAa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIINU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XUMUA U KU3Hb

Ponp xumuu B 06ecriedeHnH YKOJIOTHIECKOM, SHEPreTUIECKON U THINEBON 0€30MacHOCTH,
pa3BUTUM MeaulMHbL. [loHSATHE O HayuyHBIX METOJaxX IIO3HAHMS BEIIECTB U XUMHUYECKUX
peaKkui.

[IpencraBnennss 00 OOmMMX HAYYHBIX TMPUHIMIAX MPOMBIILICHHOTO TOJIYYSHUS
BAKHEMIIMX BEILIECTB.

UYenoBek B MHUpE BEUIECTB M MAaTEPUAIOB: BaKHEHIIME CTPOUTENbHBIE MaTepHalbl,
KOHCTPYKIITMOHHBIE MaTepUalibl, KPacKW, CTEKJIO, KepaMuKa, MaTepuajabl s DJICKTPOHHUKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE U MUHEPAIbHBIC yI0OPEHHS.

XuMHS U 3]I0POBbE YEJIOBEKA: MPaBHJIA HCIOJIb30BAHUS JICKAPCTBEHHBIX IIPENaparoB,
npaBuiia 6€30MaCHOTO MCIIOIH30BaHMS MPENapaToB OBITOBON XUMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpenMeTHbIE CBS3U.



Peanuzamus MeXMIpeIMETHBIX CBSI3€H MPU U3YYCHUHU OOIIEH M HEOPTraHMYECKOW XWMHH B
11 xmacce oCyIIeCTBIISICTCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHIA,
TaxK " HOHSITI/If/’I, ABJIAIOIUXCA CUCTCMHBIMU IJId OTACJIBHBIX MPEAMCTOB €CTCCTBCHHO-HAYYHOT'O
UK.

OO0mue ecTecTBEHHO-HAy4YHbIC MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

O®uznka: Marepus, SHEprus, macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W3OTOIL,
pPaZo0aKTUBHOCTb, MOJIEKYJia, SHEPreTUYECKUil YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOE
COCTOsIHHUEC BCIICCTBA, (1)I/I3I/I‘-IGCKI/I€ BCJIMYHHBI U CAVMHUIBI X U3MCPCHU, CKOPOCTh.

buonorus: kierka, opraHu3M, JKOocHCcTeMa, Ouocdepa, MaKpo- W MHKPOIIEMEHTHI,
BUTAaMUHBI, 0OOMEH BEIIECTB B OPraHU3Me.

['eorpacdusi: MuHepabl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

Texuonorus: XUMHUYCCKasa MMPOMBIINIJICHHOCTD, MCTaJlJIyprus, IIPOU3BOACTBO
CTPOUTCIIbHBIX MaTcpuraioB, CEJIbCKOXO3IUCTBEHHOE IIpOnU3BOACTBO, IIUIIcCBas
MPOMBINIICHHOCTh, (papMareBTU4YecKasi MPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
MpernapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpHUaoB, 3JEKTPOHHAS MPOMBIIIJICHHOCTS,
HAHOTCXHOJIOI'H.

ITNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUS ITPOI'PAMMBI KYPCA
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOyYaroIIUMUCS
IpOrpaMM CpegHero obiiero odpazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM M IMPEIMETHBIM).
HayuHo-meroanueckoil OCHOBOM uid pa3pabOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
pOTrpaMM CpeAHEro o0IIero 00pa3oBaHus SBISETCS CUCTEMHO-AESTEIbHOCTHBIHN MOIXO/.

B coOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yslbTaTOB OCBOEHHS TNpeaMmeTa «XHUMHsS» Ha YPOBHE CpeJHEro oouero ooOpazoBaHUs
BBIJICJIEHBI CIIEAYIOLINE COCTaBIIIONIUE:

OCO3HaHHE O0YYAIOUIMMHCS POCCUHCKOM Tpa’kIaHCKOM HAEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIETICHHUIO;

HaJIMYue MOTUBALMU K 00yUEHUIO;

L[eJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHHM JTUYHOCTH HAa OCHOBE KIIFOUEBBIX
[EHHOCTEN M UCTOPHUECKUX TPaauLnii 0a30BOM HAYKU XMMUHU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIMXCsl PYKOBOJICTBOBATbCS B CBOEH JEATEIbHOCTH
[IEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, TPUCYIIUMH LEJIOCTHOM CHUCTEME XHMMHYECKOTO
obOpa3zoBaHus;

HaJIMYMe TPaBOCO3HAHUS SKOJIOTMYECKON KYNbTYphl M CHOCOOHOCTH CTaBUTh LETH U
CTPOUTH JKU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS MpeaMera «XHUMHS» JOCTUTAIOTCS B €IWHCTBE
yueOHOW M  BOCHUTATENBHOM JI€ATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMHM, J1yXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSIMM U HUJ€alaMUd POCCUICKOTO
IpaXJIAaHCKOTO O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU M NPaBUIAMHU MOBEICHHS,



CIOCOOCTBYIOLIMMH IPOLIEcCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPAaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIIUXCS.

JIMuyHOCTHBIE PE3yNbTAaThl OCBOCHUS IMpenMeTa «XUMUS» OTPa)karoT chopMHUPOBAHHOCTH
OMbITa TIO3HABATENIbHOM M NPAKTHYECKOH JEsATeNbHOCTH OO0YyYarolMXCcs [0 peaau3aluu
MPUHSTHIX B OOIIECTBE LICHHOCTEH, B TOM YHUCIIE B YaCTHU:

1) rpaaaHCcKOro BOCIUTAHMS:

OCO3HAHMSI O0YYAIOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB U 00sS3aHHOCTEH, YBaKEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEJICTABICHHUST O COIMAIbHBIX HOpPMax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW NEATEILHOCTH MPHU CO3JAHUH YYEOHBIX MPOCKTOB,
peleHnr y4eOHbIX U MO3HABATENbHbIX 3314, BBIMOJIHEHHUH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yU4EOHOH NS TEIHHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAMI0 OTEYECTBEHHOUN
XUMUH;

YB@KEHHsSI K IPOIECCY TBOpYECTBA B OOJACTH TEOPUH M TPAKTHYECKOTO NPUMEHEHHUS
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTIIKEHHSI HAayKH €CTh pPEe3yJbTaT JUIMTEIbHBIX HAOIIOJCHHA,
KPOMOTJIMBBIX 3KCIIEPUMEHTABHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

MHTEpeCca M TI03HABaTENIbHBIX MOTHMBOB B IIOJIYYEHUHM M TMOCIEAYIONIEM aHajIu3e
UH(POPMALIAHU O TIEPETOBBIX TOCTHKEHUSIX COBPEMEHHOM 0T€YECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUUECKOT'O TIOBEJICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYallMd, CBSI3aHHbIE C XHWMUYECKUMHU SIBJICHUSAMH, U
NPUHUMATh OCO3HAHHBIC PEUICHHS, OPHEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTHM OLIEHUBAaTh CBOE TOBEJACHHWE M IOCTYNKM CBOMX TOBapHIlEH € MO3MLUH
HPaBCTBEHHBIX U NMPABOBBIX HOPM U OCO3HAHUE MOCJIEACTBUN 3THUX MTOCTYIKOB;

4) popMHUpPOBaHUS KYJIbTYPbI 310POBbSI:

MOHMMAHHS LIEHHOCTEH 3/10pOBOTO M 0e30macHOro ooOpasza >KHW3HHM, HEO0OXOIUMOCTU
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

cOOUIO/IEHHsT TIPaBUII OE€30MacHOr0 OOpaIleHusl ¢ BEIIeCTBAMHM B OBITY, MOBCEJHEBHOMN
KM3HH U B TPYIOBOH NS TETHHOCTH,

NOHMMAaHHUS TEHHOCTH TIPaBWI WHAWBHIYATHHOTO M KOJUIGKTHMBHOTO 0O€3011acHOTO
MOBEJICHUS B CUTYaIUSX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIIOJIEH;

OCO3HAHMSI IMOCIEACTBUI M HEMPUSATHS BPEAHBIX MPUBBIUEK (YMOTPEOJIEHUS aKOTroJs,
HapKOTHKOB, KYpEHHUS);

5) Tpy10BOrO BOCIUTAHMS:

KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEIOBATENLCKOW JeSITeIbHOCTH,
0O0I1IeCTBEHHO MOJIE3HOH, TBOPUECKOH U APYTUX BUAAX JIEATEIHbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B pEIICHWH TPAKTHYECKUX 3a/1a4 COIHAIbHOMN
HAIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3YYECHHIO MPO(pEeccCHil pa3jiMyHOro pojaa, B TOM YHMCIE Ha
OCHOBE ITPUMEHEHHSI TPEIMETHBIX 3HAHUH 110 XUMUH;

YBa)XEHUS K TPYY, JIOASM TPyJla ¥ pe3yibTataM TPYAOBOil 1eATeIbHOCTH;



TOTOBHOCTH K OCO3HAHHOMY BBIOOPDY WHIMBUIYaTbHOM TpaeKTOpUHM OOpa3oBaHMs,
Oynymieit mpodeccuu U peann3anuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HHTEPECOB U MOTPpeOHOCTEH 00IIIeCcTBa,

6) IK0JI0rM4eCKOro BOCIIMTAHMS:

9KOJIOTHYECKH 11€JIeCO00Pa3HOro OTHOIICHHUS K MPUPOJIE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAHUS TJI00AILHOTO XapaKTepa YKOJOTHYECKUX MPOOJIeM, BIHSHHS SKOHOMHUYECKHIX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMATIBHOU CpEbl;

OCO3HaHUS HEOOXOJMMOCTH HCIIONIb30BAHUS JOCTUKEHUM XUMHH IS PELICHUS BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIH30BAHNS;

AKTUBHOI'O HENPUATHUS JEUCTBUM, MPHUHOCIUIUX BPEI OKPYXKAKOIIEH NPUPOIHOW CpEXE,
YMEHHsI MPOTHO3UPOBATHh HEOIArONPUATHBIE SKOJIOTMUECKHUE IMOCIEACTBUS MpPeIIpUHUMAEMbIX
JEUCTBUM U IPEAOTBPALLATh UX;

HaJUYMsl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKON KYJIbTYPhI, OIBITA
JESATETbHOCTH  SKOJOTUYECKOW HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS WMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MPOTUBOCTOATH UACONIOTHH XeMohoouu;

7) HUEHHOCTH HAYYHOI'O MO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHU;

NMOHMMAHUA CHEIU(PUKA XMMUU Kak HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
palMOHATIBFHOTO HAYYHOTO MBIIUICHUSI, CO3JJAHUHU IIEJIOCTHOTO MPECTABIECHUS 00 OKPYXKaIOIEeM
MHUpE KaK O €JUHCTBE MPHUPOJbI U YEJIOBEKa, B TMO3HAHWUU MPUPOJHBIX 3aKOHOMEPHOCTEU W
pelIeHrur IpodsieM COXPaHeHHUs TPUPOTHOTO PaBHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XHUMHH JJS COBPEMEHHON IUBWIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHON pOJIM B CO3/1aHMM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpbI, PEIIEHUU TJI00ATBHBIX MPOOJIEeM YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, NHUIIEBOH M DKOJIOTUYECKOW Oe30MacHOCTH, B PAa3BUTHU MEIUIIMHBI,
o0ecreyeHny yCIOBHM yCIEUTHOTO TPyAa M SKOJIOTHYECKH KOM(POPTHOM XKU3HU KaKIOTO YJIeHa
00I11eCTBa;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: TIOHUMaHHUs CYIIHOCTH METOJOB TO3HAHUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIOJB30BATh MOMy4yaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIErO0 MHpa U TMPOUCXOMASIINX B HEM W3MEHEHUH,
YMEHUS JiefaTh 000CHOBAHHBIE 3aKIFOYCHHS] HA OCHOBE HAYYHBIX (PAKTOB U UMEIOIIMXCS TaHHBIX
C TENBIO TTOTYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO MCTOIh30BaTh XUMUYECKUE 3HAHUS [Tl pEUIeHHs TIpobiieM
B PEAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

WHTEpeca K MMO3HAHUIO M MCCIICIOBATEIHCKOM JACATEIHHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TMOJYYEHHMIO HOBBIX 3HAaHMM MO XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEOHOCTAMU;

WHTEpECa K OCOOCHHOCTSAM Tpyda B pa3nuuHbIX chepax mpodeccrnoHaabHOM
JIeSATeTLHOCTH.

METANPEAMETHBLIE PE3YJIbTATDBI



MetanpeameTHble pe3ynbTaThl OCBOCHUS ydeOHOro mnpenmera «XUMHUS» Ha YPOBHE
CpeaHero odmiero 0opa3oBaHus BKIIFOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTUHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTHUHBI MUpa
u crienuuKy METOJIOB TO3HAHMSI, UCIIOIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTUs, SIBJICHUE, MPOIECcC, CHCTeMa, HAyYHBIH (aKkT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, CCIIeI0BaHNe, HAOII0IeHUE, U3MEPEHHUE, IKCIIEPUMEHT U JIpyTHe);

yHHUBEpcajbHble  y4yeOHble  faelcTBUA  (TMO3HABaTelIbHbIE,  KOMMYHUKATHBHBIE,
perynatuBHble), oOecreunBatonye (GopmupoBaHue (QYHKIMOHAIBHOM TPaAaMOTHOCTH U
COLMAIbHOW KOMIIETEHIIMH 00yYaroIuXxcs;

CHOCOOHOCTh  OOYYAIOIIMXCS ~ HCIOJIb30BaTh ~ OCBOGHHBIE — MEXAMCLUUIUIMHAPHBIE,
MHUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCaJbHble Y4eOHBIC ICHCTBUS B IO3HABATEIBHOU U
COLIMATILHOM MTPaKTHKE.

MertamnpenMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATBHBIMH YYEOHBIMHU
MO03HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

OBi1aieHHe YHUBEPCAJIbLHBIMU Y4eOHBIMHU NMO3HABATEIbHBIMH A€l CTBUIMMU:

1) 6a3oBbIe JOrHYECKHE AeHCTBHUS:

CaMOCTOSITENIbHO  (POPMYNIMPOBaTh M AaKTYaJIM3HPOBATh MpPOOJEMY, BCECTOPOHHE €&
paccMmaTpuBarth;

OTIpEeAeNATh LEeNH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HUX JOCTHUKEHUS,
COOTHOCHUTD PE3yIbTaThl AEATEILHOCTHU C MOCTABICHHBIMU LETSMU;

UCIIOJIb30BaTh TPU OCBOCHUM 3HAHWHA TPHEMBI JIOTUYECKOTO MBIIUICHUS — BBIICIATH
XapaKTepHbIC TPU3HAKW TOHSATHH W YCTAaHABIMBATh WX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIINE MOHATUS JIsI OOBSICHEHUS OT/IENbHBIX (DAKTOB U SBICHUIA;

BBIOMpATh OCHOBAHMS U KPUTEPUH IS KIIACCU(PUKAIIMU BEUIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh TPHYUHHO-CJICICTBEHHBIC CBSI3U MKy N3Y9aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKICHHUS (MHIyKTHBHBIC, JCIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

NPUMEHSTHh B TpoIlecce MO3HAHUS, UCTIONb3yeMble B XUMHUH CHMBOJINYECKHE (3HAKOBBIC)
MO/IEIH, PE0OPA30BBIBATH MOAEIHHBIE TPEICTABICHUS — XUMUYECKUAN 3HAK (CHMBOJ) DJIIEMEHTA,
XuMudeckass (GopMyna, YypaBHEHHE XHUMHUYECKOM peakIuu — TpU PEIIeHuHd Y4eOHBIX
MO3HABATENIbHBIX U MPAKTUYECKUX 333y, IPUMEHSATh Ha3BaHHBIE MOJIEIbHBIC MPEICTABICHHUS
JUTSI BBISIBJICHUS XapPaKTEPHBIX MTPH3HAKOB U3y4aeMBbIX BEIIECTB U XHMHUSCKUAX PEAKIIHH.

2) 0a30BbIe HCCJIEN0BATEIbCKUE IeHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHMS BEIIECTB M XUMUYECKUX PEAKIIU;

dbopMynupoBaTh LENM M 3aJa4dl  HCCIEAOBAaHUSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENTIHO C(hOpMyITUPOBAaHHBIE BOIPOCHI B Ka4€CTBE WHCTPYMEHTA TO3HAHUS U OCHOBBI
JUTSE QOPMHUPOBAHUS THITOTE3BI IO MPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CY)KICHUIA;

BJIQJICTh HAaBBIKAMU CAMOCTOSITETLHOTO IUIAHUPOBAHUS M TIPOBEACHHS YYECHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUSI HAOIIOAATh 32 XOJOM IpoIlecca, CaMOCTOSITEIbHO
IIPOrHO3UPOBATh €ro pe3yibTaT, (popmynaupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MpPOAETaHHON
pabore;



MpuoOpeTaTh OIBIT YYCHUYECKON MCCICIOBATEIHCKOH M TPOCKTHOM EATEeITHLHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB peIIeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3IMYHbIX METO0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBAThCS B PA3IUYHBIX HCTOYHMKaX HHGOpManuud (HAYYHO-TIOMYJSpHAs
JaUTEepaTypa XHMHYECKOTO COAEp)KaHUs, CIpaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHATM3UpPOBaTh HMH(POPMAIMIO PA3TUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampochl W NPUMEHATh pa3jMYHbIE METOAbI MIpPU IOHCKE M O0TOOpe
uHpopManru, HeoOXOAMMOM IS BBITTOJIHEHHSI YUeOHBIX 3a7a4u ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOIB30BAaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (hOpMY MpelncTaBiIeHUs] HHPOPMAIUH (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAy4yHBIM $3BIK B KayecTBE CpeAcTBa INpu padoTe € XUMHUYECKOU
uH(popMalMel: MNPUMEHSATh MEXIpeAMeTHble ((U3nueckue M MaTeMaTH4YecKHe) 3HaKu U
CUMBOIIBI, hopMyIbl, aOOpEeBHATYpPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U Mpeo0pa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

Osi1aieHHe YHUBePCAJIbHBIMH KOMMYHHUKATHUBHBIMH el CTBUSIMM:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXKIaeMOW TEMbI B XOJie AHANIOTa W/WIH JTUCKYCCHH,
BBICKa3bIBaTh HUJCH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaTh C IPE3EHTAleil pe3yabTaTOB MO3HABATEIbHOM AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPH BBIIOJIHEHUHM XUMHYECKOIO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peann3anu y4yeOHOro npoekTa U (OpMyJIHpPOBaTh BBIBOJABI IO pe3yslbTaTaM IPOBEIEHHBIX
MCCJIEIOBAaHUM MyTEM COTJIACOBAHUS MTO3ULIUHI B X0/1€ 00CYXKIeHUSI 1 OOMEHa MHEHUSMH.

OsgiaieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIBHO IIJIaHUPOBaTh U OCYILECTBIATh CBOIO IO3HABATEJIBHYIO JEATEIbHOCTB,
onpezenss €€ UeNU U 3aJlaud, KOHTPOJIUPOBATh U MO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATh
npeJyiaraéMplii alropuT™M JAEUCTBUN NPU BHIIOJHEHUM Y4E€OHBIX M HCCIEN0BATENIbCKUX 3aj]ad,
BbIOMpaTh Haubosee 3((PeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM IMOJy4eHHs] HOBBIX 3HAHUU O
BELIECTBAX U XUMUUYECKUX PEAKLUSAX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEHM JEATENbHOCTM HAa OCHOBE CcaMoOaHalu3a U
CaMOOIEHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs) OTpa)karoT:

c(OPMHPOBAHHOCTh TPEJICTABICHUH O XHMMHUYECKOH COCTaBIAIONIEH eCTeCTBEHHO-
Hay4YHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHUM SIBIEHUH NpPUPOIBI, B (OPMHUPOBAHUU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOAMMOH s
pelIeHUs] NPAaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3/10pOBBIO U IPUPOJIHOM CpenE;



BJIAJICHUE CUCTEMOM XUMHMUECKUX 3HaHUM, KOTOpas BKIIIOYACT: OCHOBOIOJArarolue
HOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, 3JICKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJa, BAJICHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTh, XHUMHYECKast CBs3b, CTPyKTypHas Qopmyna (pa3BépHyTas U
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKLUMOHANbHASA TPYINNa, paJuKan, HU30Mepus, U30MEpbl, TOMOJOIMYECKUN psJ, TOMOJOIH,
YIJIEBOAOPOAbI, KUCIOPOA U a30TCOJEPKALINE COCIUHEHUSI, MOHOMED, IOJUMED, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOECHUS OPraHUYECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHI $3bIK XUMHM; MHPOBO33PEHYECKHE 3HAHHUSA, JISKAIIMEe B OCHOBE IOHMMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBICHUH, (DaKTOJIOTHUECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MacCHOM MCIOIb30BAHNU BAKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U NPaKTHYECKON JesITeIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKTE€pPHbIC IPU3HAKY MOHATHUH, yCTaHABIUBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUU COCTaBA, CTPOEHUS U
MPEBPALLCHUI OPTaHUYECKUX COCTUHECHUM;

c(OPMHUPOBAHHOCTh YMEHHH MCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY ISl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKPALIEHHOM) (GOPMYIJI OPraHMUECKUX BEIIECTB
U YpaBHEHUN XMMHUYECKHX pEakLuii, U3roTaBIMBaTh MOJEIU MOJIEKYJl OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIMU UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB II0 HX COCTaBy M CTPOCHHMIO K OIpPENeJIEHHOMY KJIAcCy/TpyIiie COEAUHEHUMN
(yrnmeBomopobl, KHCIOPOA M a30TCOAEpXKAlllU€ COEIMHEHUS, BBICOKOMOJIEKYIISIPHBIE
COeIMHEHMS), JaBaThb UM Ha3BaHusd o cuctemarnyeckoil Homenkiarype (IUPAC), a taxxke
IPUBOJNUTH TPUBMAJbHBIE HAa3BAaHHUsS OTIEIIBHBIX OPraHMYECKHUX BEIIECTB (ITHUJICH, MPOIUJIEH,
alleTUiIeH, STWIEHIJIMKONb, TIHMLEPUH, (eHod, (QopManbAerujl, aleTalnbIeruji, MypaBbHHas
KHCJIOTA, YKCYCHasl KHCJIOTa, OJIEMHOBAsl KHUCJIOTA, CTEAPUHOBAsl KUCIOTA, TJIIOK03a, PPYyKTO3a,
Kpaxmall, [IeJUT0J103a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSl OMNPEAEATh BBl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHATH IMOJOXKEHUS TEOPUU CTPOCHUS OPraHUYECKUX
BeniecTB A. M. byrnepoBa 1ist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTpPOEHHE, (QHU3UUECKUE U
XUMHYECKHE CBOWCTBA TUMMUYHBIX MPEJICTABUTENECH pa3IMYHbIX KJIACCOB OPraHUYECKUX BEIIECTB
(meTan, 2TaH, STWIEH, TPOMWWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, Oensou,
METaHOJI, STaHOJI, STUJIEHTINKOIb, TTUIEPUH, (EHOJ, aleTalblerul, MypaBbuHas U YKCyCHas
KHCJIOTHI, TJIOKO3a, KpaxMmas, NeJUIi0Io3a, aMUHOYKCYCHAasi KHUCIOTa), HUIIOCTPHPOBAThH
TEHETUYECKYIO CBSI3b MEKIYy HUMH YpaBHEHUSMHU COOTBETCTBYIOIIMX XHMHUYECKUX peakUuil c
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTE€PHU30BaTh HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPbS
(He(Th, MPUPOAHBIA Ta3, Yroiib), CIOCOOBI MX MEpepabOTKM M MPAKTUYECKOEe MpPUMEHEHHE
POJYKTOB NEpepaboTKu;

c(OpMHUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYUCIEHUS [0 XWMHUYECKUM YpPaBHEHUSIM
(mMaccel, 00bEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKIMU IO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOAHBIX BEIECTB UM MPOJYKTOB PEAKIIHH);



c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUSI, WCIOJb3yeMbIX B XHMHUM TMPU HM3YUYCHUH BEHIECTB MU XHUMHUYECKUX SIBJICHUU
(HabmoeHne, W3MEpeHHe, HKCIEPUMEHT, MOJCIHPOBAHUE), UCIOIb30BATh CHCTEMHBIC
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOIIONATH MpaBUiia MOJ30BAHUS XUMUYECKOW TOCYION U
71a00paTOpHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHiIa OOpPAIIEHUs C BEIIECTBAMHU B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUN DKCHEPUMEHT
(mpeBpallleHus1 OpraHU4YECKUX BELIECTB IIPU HAarpeBaHUU, NOJYyYEHUE ITUIEHA U HU3YYEHHE €ro
CBOMCTB, KAaueCTBEHHbIE PEAKIMM OPraHMYECKHX BEIIECTB, JEHaTypauus O€IKoB Hpu
HarpeBaHuU, IIBETHbIC PEAKIMU OEJITKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MacCHOCTH
npu OoOpallleHuu C BEIIeCTBAMHU U JTAaOOPATOPHBIM O0OPYIOBaHHEM, MPEJCTABIATH PE3YyIbTAThI
XUMHYECKOTO JKCIIEpUMEHTa B (hopMe 3amucu YpaBHEHHI COOTBETCTBYIOIIMX PEAKIHNA H
(GopMyIMpOBATH BBIBOJIbI HA OCHOBE ATUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIIHUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoM nHpopmanmu, HTEpHET U IpYyTrux);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWIa SKOJIOTUYECKH IIeTIECO00Pa3HOTO
NOBE/IEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IEJIAX COXPAHEHUS CBOETO 370pPOBbS U
OKPY’KaroIllel MPUPOIHON Cpellbl, 0CO3HABATh ONACHOCTh BO3JCHUCTBHS HA YKUBbIE OpraHU3MBbI
ONpeeNEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMas cMbica nokaszatens [IJIK, noscHsaTe Ha
npuMepax crnocoObl YMEHBUICHHUS M MPEJOTBPAIIECHUs UX BPEAHOIO BO3JCHCTBUS HA OpraHU3M
YeJI0BEeKa;

JUIst 0Oy4YarolUXCsl ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS: YMEHHE MPUMEHSATH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIECTB M XUMUYECKUX SBIICHUM;

JUISL CIENbIX W CIA0OBUIAIIMX OOYYarolIuXCs: YMEHHE UCIIOJIb30BaTh pelbedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xumMudeckux Gopmyi.

11 KUIIACC

[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOmass W HeopraHuyeckas XUMUs»
OTpaXKaroT:

c(OPMHPOBAHHOCTh NPEACTABICHUN: O XMMHUYECKOH COCTaBISIOMIEH €CTeCTBEHHO-
HAay4YHOW KapTHHBI MHpA, POJIM XHMHH B TO3HAHHWH SIBJICHHWH NPUPOIbI, B (GopMUpOBaHUU
MBIIUICHUST U KYJIbTYPhl JUYHOCTH, €€ (PYHKIIMOHATHHOM TPAMOTHOCTH, HEOOXOIUMOM st
pelieHrsT TPAaKTHYECKUX 3adad M DSKOJIOTHYECKHM OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeELE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKYAECT: OCHOBOIOJIATAOIINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIIH ATOMOB, HOH,
MOJIEKYJIa, MOIb, MOJSPHBI O00BEM, BAJICHTHOCTH, JJIEKTPOOTPHIIATEIHHOCTh, CTEIEHb
OKHUCJICHHS, XUMHYECKas CBsi3b (KOBAJICHTHAas, WOHHAs, MeETa/UIM4YecKas, BOJOPOIHAA),
KpUCTAJUIMYECKasi  peIETKa, TUIIBI XMMHYECKMX  pEakUHWid, pacTBOp,  DIJIEKTPOJIMUTHL,
HEIJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs IHCCOLMALNs, OKHCIHUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XMMUYECKOM  peaklMd, XHUMHYECKOE paBHOBECHE); TEOPUM U  3aKOHBl  (Teopus
NEKTPOJIUTUYECKON Jaucconuanuu, nepuogudeckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXpPAHEHHsI MacChl BEUIECTB, 3aKOH COXPAHEHMS W NPEBPALLEHUS SHEPrUU MPU XUMHUUYECKHX



pEaKIMAX), 3aKOHOMEPHOCTH, CHMBOJIMYECKMH $A3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHMI,
JeKallMe B OCHOBE IIOHMMAHHUA NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX SIBICHUH,
(bakTOJIOTHUECKUE CBEICHHS O CBOMCTBAX, COCTaBE, MOJIYYCHUH U O€301acHOM HCIOJIb30BAHUU
BO)XHEHIINX HEOPIaHNYECKHUX BELECTB B OBITY U MPAKTUYECKOU JEeSITEIbHOCTH YETI0BEKa;

c(OPMHPOBAHHOCTh YMEHU BBIABIATH XapaKTE€PHbIC IPU3HAKY [TOHATUH, yCTaHABIUBATb
UX B3aHMOCBSI3b, MCIIOJIb30BaThb COOTBETCTBYIOIME IMOHATHS IPU ONHCAHUM HEOPraHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OPMHPOBAHHOCTh YMEHHMM MCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY ISl COCTaBJICHUS
(GopMyn BeIIECTB M YypaBHEHUH XUMHUYECKUX pEaKLUH, CUCTEMaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHbIE Ha3BaHMsI OTICJIbHBIX HEOPraHMYECKUX BeLIECTB (yrapHblil ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas U3BECTb, HErali€Has W3BECTb, NIUThEBAs COJa, MUPUT U
Apyrue);

c(OPMHPOBAHHOCTb YMEHUH ONPEENATh BAICHTHOCTb U CTENIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUSX PA3IM4YHOIO COCTaBa, BUJ XUMUYECKOW CBS3H (KOBaJIEHTHAs!, HIOHHA,
MeTaJIJIMYeCcKasi, BOJOPOAHAsA) B COCAUHEHMSIX, TUI KPUCTANIMYECKOW PEHIETKHM KOHKPETHOI'O
BEIlleCTBa (aTOMHas, MOJIEKYJIApHas, MOHHAas, METaJJIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHEHM;

c(OpMHUPOBAHHOCTh YMEHUI yCTAHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
10 UX COCTaBY K ONPEACIEHHOMY KJIACCY/TPYIIe COSIMHEHUH (TIPOCThIEC BEMIECTBA — METAJLIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUs, KUCIOThI, aM(POTepHBbIE THAPOKCUIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHHMH pacKpblBaThb CMBICI Hepuoauyeckoro 3akona JI. M.
MenneneeBa W JIEMOHCTPHPOBATH €r0  CHCTEMATHU3HMPYIOUIYIO, OOBSICHUTEIBHYIO |
MPOrHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTepHU30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 2IeMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMHuecKux 3anemeHToB /1. 1.
MeHeneeBa, HCHOJIB3Ys TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHTANN», «IHEPrETHUYCCKUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M HX
COEIMHEHUH 10 nepuoaam u rpynnam Ileprogudeckoi cucreMbl XMMHUYECKHX 21eMeHToB [I. .
MeHpeneeBa;

c(OpMUPOBAHHOCTh YMEHHUH XapaKkTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE
CBOICTBAa HEOPTaHWYECKMX BEIIECTB PA3IUYHBIX KJIAcCOB, MOATBEPKIATh CYILECTBOBAaHUE
TEHETUYECKON CBA3M MEXIY HEOPraHMYECKMMH BEIIECTBAMU C TIOMOIIBIK YpaBHEHUN
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINII;

c(OpMUPOBAHHOCTh YMEHUS KJIacCU(PHUIMPOBATh XUMHUYECKHE PEaKUUU IO Pa3IndHbIM
npu3HaKaM (YHCIy W COCTaBy pEarupyrolrux BEMIECTB, TEIIOBOMY J(h(EKTy peaxiuu,
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIIMHU, YUaCTHIO KaTalu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEAKIMN pa3IMYHBIX THIIOB, MTOJHBIC
U COKpAallEHHbIE YpaBHEHUS peaklnii MOHHOIO OOMEHa, YUMTHIBasl yCJIOBHS, MPU KOTOPBIX 3TH
peaKuy UAYT 10 KOHLA;

c(OPMHPOBAHHOCTh yMEHHUI TNPOBOAUTH PEAKIUH, MOATBEPXKIAIOUINE KaueCTBEHHBIH
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAclO3HaBaTb ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOILIME B BOJHBIX PACTBOpPaX HEOPraHUYECKUX BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHUN DPACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii TOCPECTBOM COCTABICHHSI AIIEKTPOHHOTO OajlaHCca ATUX PeaKIuii;



c(OpMUPOBAHHOCTh YMEHUI 00OBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3NUYHBIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelHero BozzaeiicTBus (mpuniun Jle [llarense);

c(OpMUPOBAHHOCTh YMEHHM XapaKTepU30BaTb XHUMHYECKHE IIPOIECCHI, JIeKallhue B
OCHOBE ITPOMBIIIJICHHOTO MOJIYY€HUs CEPHOM KHUCIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTH
npecTaBieHuid 00 OOMIMX HAYYHBIX MPUHIMIIAX U HKOJOTHYECKUX IMPOoOJieMax XHUMUYECKOTO
IIPOM3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCICHUS C HCIOIb30BAHUEM IOHSTUS
«MaccoBasi JI0NiS BEILIECTBA B PAcTBOpPE», OOBEMHBIX OTHOLIECHUHM Ta30B MPU XHUMHUYECKUX
peaKIMax, Macchl BEIIECTBA WM 00BbEMA ra3oB MO W3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMH BEIIECTB, TEIIOBOTO 3(ddekra peakuun Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHHS SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHHI COONIOAATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYI0i U
71a00paTOpHBIM 000PYIOBAaHHUEM, a TAKXKE MTPaBHUJIa OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
UHCTPYKIHUSMH TI0 BBITTOIHEHUIO JTa00PATOPHBIX XUMHUYECKUX OIIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUJIAHUPOBATh M BBIMOJIHATh XUMHUYECKUN IKCHEPUMEHT
(paznmokeHue TEpOKCHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIeNieHuE CpPelbl
PacTBOPOB BEIIECTB C MOMOMLIBIO YHHBEPCAIBHOTO MHIUKATOPA, BIUSIHUE PA3IMYHBIX (PakTOpOB
Ha CKOPOCTh XMMHYECKOW pEaKIWH, PeaKIHd HOHHOTO OOMEHa, Ka4eCTBEHHBIE PEaKIMH Ha
cynbar-, kKapOoHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHMS, PEIICHUE SKCIEPUMEHTAIbHBIX
3agau mo TtemMam «Metamnely u «Hemeramibl») B COOTBETCTBMM C TpPaBUIIAMH TEXHHKHU
0€30MacHOCTH NpU 00pallleHNH ¢ BELECTBAMH U JIA0OPATOPHBIM 000PYJOBaHUEM, IIPEACTABIATh
pe3yabTaThl XWMHYECKOTO OJKCIIEPHMEHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH AHAIM3MPOBATh XUMHUYECKYIO HH(OpMAIHIO,
MOJy9aeMyl0 W3 pPa3HBIX HCTOYHUKOB (CpeACTBa MacCOBOW KOMMYHHMKanuu, WHTepHET U
IPYTHX);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWila SKOJOTHYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITY M TPYJOBOH JEATENBbHOCTH B LEISIX COXPAHEHHS CBOErO 370POBbS U
OKpY’Karolie MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTH BO3JCHCTBHS Ha XKUBBIE OPTaHU3MBI
OTIpeNIeIEHHBIX BEIIECTB, MOHUMast cMbIci mokasatens [1/IK, moscHaTh Ha mpumepax crocoOb!
YMEHBIICHUS U MPeIOTBPAIlleHHs UX BPEIHOT0 BO3JCHCTBUS HA OpPraHNU3M YeJIO0BEKa;

JUI O0YYaroLUXCsS C OrpPaHHMYEHHBIMH BO3MOXHOCTSIMHU 370POBbS: YMEHHE NPUMEHATH
3HaHUS 00 OCHOBHBIX JJOCTYITHBIX METOJIaX TTO3HAHUS BEIIECTB U XUMUYECKUX SBIICHHIA;

JUISL  CIEMbIX W CIA0OBUIANIMX OOYYarolIuXcCs: YMEHHE HCIIOJIb30BaTh pelbedHo-
TOUYEUHYIO cucTeMy ob6o3HaueHuit JI. bpaiins s 3anucu XuMuyeckux GopmyiL.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n MpPOrpamMMblI Bcero odpa3oBaTebHbIE
padoTshI padoThI
pecypcsl
Teopus XMUMHUYECKOTO CTPOCHHUS https://math-ege.sdamgia.ru/
1. opranndeckux coeaunenuii. [pupona 3
XMUMHYECKHX CBSI3EH.
2. [IpenenbHbIC YTIEBOAOPOABI — AJTKAHBI. 2 https://math-ege.sdamgia.ru/
3 HenpenenbHbie yriieBo0poabl (AIKEHBbI, 4 https://math-ege.sdamgia.ru/
' AJIKaJTUCHBI M AJIKHHBI ).
4. ApeHbl (apoMaTUYECKUE YTIIEBOJOPO/IbI). 1 https://math-ege.sdamgia.ru/
5 [TpuponHbIe HCTOYHUKHU U IepepaboTKa 5 https://math-ege.sdamgia.ru/
' YIJIEBOZIOPOJIOB.
6 Kucnopoaocoepxaiue opraHiuecKue 1 https://math-ege.sdamgia.ru/
' COEIMHEHHSI.
7 CriupTs! 1 (heHOEL 3 https://math-ege.sdamgia.ru/
8 AJbJIETHIBI, KETOHBI U KAPOOHOBBIE 3 https://math-ege.sdamgia.ru/
' KHCIIOTHI.
9 Criosusie >bupsr. KHpsL. 2 https://math-ege.sdamgia.ru/
10. VT1eBOIbI. 3
1 A3oTcomepsKaIine OpraHuuecKue 5 https://math-ege.sdamgia.ru/

COEIUHEHHUS.




12. XuMus TOJIMMEPOB.

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KUIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposBbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIe
padoThI padoThI
pecypcbl
1. Teopernyeckue OCHOBBI XUMHUH 13 https://math-ege.sdamgia.ru/
2. Heoprauuueckas XuMHs 17 https://math-ege.sdamgia.ru/
3 Y p— 4 https://math-ege.sdamgia.ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 0




I D®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET
https://math-eqge.sdamgia.ru/
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