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CocTaBJ/ieHa HA OCHOBE MPOrPaMMBbI:

®denepanbHas pabouasi mporpamMmMa OCHOBHOTO OOIIEero oOpa3zoBaHus MO y4eOHOMY
npeamery «Xumus» (6a3oBbiii ypoBeHb) (mist 10-11 kmaccoB 00pa3oBaTesbHBIX
opranuzanuii)  /MunuctepctBo  IlpocBemenuss  Poccuiickoit ~ ®deneparum.
@denepanbHOe TOCYJAPCTBEHHOE OIOJDKETHOE HaydyHoe yupexaeHue <« HcTuTyt
CTpaTeruu pa3BUTHUs oOpa3oBaHus». Poccuiickoil akagemuum oOpa3oBaHus. —
Mocksa, 2023.

ABTOp mporpammbl: DenepanbHOE TOCYJapCTBEHHOE OIOHKETHOE HAYYHOE
yupexaeHue « MTHCTUTYT cTpaTeruu pa3BuThs oOpazoBaHus» Poccuiickoil akagemMun
o0Opa3oBaHUs.

Cocrasaena: negaroramu MBOY COLII c. bomnsikoBo nmenu Jlopomenkosa I1. 1.



COAEPXAHHUE:
Conep:xanue y4eOHOro Kypca « XuMHsD

10 xmacc

11 kmacc

Ilnanupyembie pe3yJbTATHI OCBOCHUS MPOTPAMMBI Y4eOHOT 0
npeaMera «XuMusD> Ha YPOBHe CpeHero o01ero oopa3oBaHus

JIMYHOCTHBIE PE3YIBTATHI
MeranpeaMeTHbIE PE3yIbTAThI
[IpenmeTHbIE pE3yJbTAThI

10 xmacc

11 xmacc

TemaTnuyeckoe IJIAHMPOBAHME
10 kmacc (34 gaca)

11 kmacc (34 gaca)
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COAEPXKXAHUE OBYUYEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHUHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopuss CTpPOEHUS OpPraHUYECKHUX
coequHeHnit A. M. Bytneposa, e€ ocHoBHbIE 10JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHuM4eckux BemecTB. ['omomorus, wu3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

[IpencraBnenne o KilaccU(puKaMKM opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BaKHEUIIUX MPEICTAaBUTENIEN KIaCCOB OPIraHMYECKUX BEILIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M UX IPEBPALLCHUN:
O3HAKOMJIEHUE C O00pa3uaMu OpraHWYeCKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE H
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAILEHUIO OPIrAHUYECKUX BELIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MeraH W d3TaH —
POCTEUIINE TNPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHE CBOMCTBa
(peakuuy 3aMeIleHUss M TOPEHMs), HaXOXKACHUE B MpUPOIE, MOJyYeHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MYECKHME WU XUMHUYECKHUE CBOMICTBa
(peakuu TUAPUPOBAHMS, TAJOIEHUPOBAHUSA, TUAPATALMH, OKHUCIECHHS U
MOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakHEWIIHNE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
KaydyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TPOCTEHIINNA TNPEACTABUTENb AJIKWHOB: COCTaB, CTPOCHHUE, (U3MUECKHE WU
XMMHUYECKHE CBOWMCTBA (peakUuu TMAPUPOBAHUS, raJlOreHUpPOBaHUs, THIpaTally,
TOpPEHMUSI), IOJTYyYEHUE U IPUMEHEHHUE.

Apensl. benzon: cocra, cTpoeHHe, (PU3NYECKUE U XUMHUYECKHUE CBOWCTBA
(peakiuu raJoreHMpOBaHHUsSI U HUTPOBAHUS), MIOJIYYEHUE U MPUMEHEHHE. Tomyon:
cocmae,  cmpoenue,  Quauyeckue U  XuMuyeckue  ceoucmea  (peaxyuu

CAJIOCEHUPOBAHUA U Humpoeaﬂuﬂ), noixyyenue u npumMeHeHue. Tokcu4HOCTH
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apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IlpupoaHblii ra3 W NOMYyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxnenue. CrnocoObl nepepaboTKu HEPTH:
NEPEroHKa, KPEKUHT (TEPMUYECKUU, KATaUTUYECKU), TUpoiau3. [IpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHHbIH
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHUI:
O3HAKOMJIEHHME C 0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptp» u  «Yromp», MoOIEIMpPOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOT€HONPON3BOAHBIX, MMPOBEICHNE MPAKTUIECKONW PabOThI: MOTYYCHHE ITHUIICHA

Y U3YYEHHE €TO CBOWCTB.

PacuérHrbie 3anaun.

Bbruncnenuss 1mo ypaBHEHHIO XMMMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB WJIA MTPOYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprann4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBL. MeETaHON M 3TaHOJ: CTPOECHHUE,
¢usznyeckue M XHWMUYECKHME CBOMCTBA (pEakIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoJopoaHbIE CBSI3M MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHOroaToMHble  CHOUPTBL. OTWICHIJMKOIb W  TJILEPUH: CTPOECHHUE,
¢usznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJlJlaMHi, KaueCTBEHHasl peakiMsi Ha MHOroaTOMHbIe cnupThbl). JleiicTBue Ha
opraHu3M yenoBeka. [[pumeHenune rauuepuHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEeaKUUU OKHMCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJyUYE€HUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIJIOTBI: CTpOeHHE, (PU3HUecCKhe U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
o0mue Uil Kjiacca KUCIOT, Peakiusl 3Tepu(pHUKalnm), MOJTy4eHHe U IPUMEHEHHUE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEUCTBHE.

Crnoxuble 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponu3
cloxHbIX 3¢upoB. Kupsl. 'naponus xupos. [Ipumenenne xupoB. buonornyeckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3WYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIECHUE B IMPHUPOJIEC, MPUMEHEHUE,
ononornyeckas poiib. Potocunre3. pyKTo3a KaK H30MEP IITHOKO3bI.

Kpaxman u 1emnnrono3a kak npupoanbsie monuMepsl. CTpoeHHe Kpaxmana U
Heunono3bl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBpALLEHUIL:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OTBITOB: TOPEHHE
CIMPTOB, KAa4YE€CTBEHHBIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJa
okcugom Meau(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaerngoB (OKuUCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummomeicTBHEe kpaxmana C HOJIOM),
IPOBEICHHUE NMPAKTHYECKOW pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJIHBIX BEUIECTB WM MPOAYKTOB PEAKIUH).

A3oTconepKale OpraHn4eckiue COeTMHEHUS.

AMUHOKHUCIIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoaHBIE BBICOKOMOJEKYISpHBbIE coeanHeHus. [lepBuuHas,
BTOpPUYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, ICHATypalusl, KAUeCTBEHHbIE peakluy Ha OeJIKu.

OKCIIepUMEHTANIbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IPEBpallEHUI:
HaOII0/ICHUE U ONMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpalus OCIKOB MpU
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUST

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJCKYISPHBIX COCIUHEHUN —
MOJIMMEPHU3AIUS U MOJUKOHEHCAIHS.

OKCIIepUMEHTANBHBIE METOAbl H3YYEHHsI BEIIECTB M HX IPEBpALLCHUI:
O3HAKOMJIEHUE C 00pa3liaMu MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanuyst MeXIpeIMETHBIX CBA3EH MPHU U3YUYECHUHU OPTaHMYECKON XMMHH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAyYHBIX MOHATHH, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAyYHOI'O IUKJIA.

OO11ue ecTecCTBEHHO-HAayUYHbIE IOHATHUSA: SIBJICHUE, HAYYHBIH (PaKT, TUIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAOII0ICHNUE,
U3MEpPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, DHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUUECKUNA YPOBEHb, BEIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BELIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI UX U3MEPEHHUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OPraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BewecTBa (O€IKH, YIJIEBOJIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepanbl, TOpHbIE MOPOJbI, TOJE3HbIE UCKONIAEMbIE, TOILIUBO,
peCypchl.

TexHONorus: MNHIIEBbIE MPOAYKTH, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOLIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETHUYECKHE IMpenapaThl, MaTEpHAIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKHUX BOJIOKOH.



11 KIIACC
OBILIAA U HEOPTAHUYECKASA XUMMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKU dneMeHT. AToM. Sapo artoma, H30TONBL. JIEKTPOHHAs
000J1049Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpesesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUs aTOMOB.

[Tepunonnueckuit 3akoH U [lepuonnueckas cucreMa XUMUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b MEpUOINYECKOT0O 3aKkoHA U [leproanyeckoil CHCTEMBI
xuMuueckux aneMeHToB [[. M. MenaeneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA M3MEHEHUS CBOWCTB XHMHUYECKHX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M IepUuoaaM.
3HaYCHHUE NEPUOINYECKOrO 3aKOHA B Pa3BUTHUM HAYKH.

CrpoeHue BemiecTBa. XUMHYECKass CBsS3b. BHAbl XHUMHUYECKOW CBSI3H
(koBaJIeHTHasl HEMOJSIpHAas W TOJSpHAsl, MOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JIOHOPHO-
akienTopHeiil). Bomopognas cBs3b. BaleHTHOCTh. DJIEKTPOOTPUIIATEIHLHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THIMbI KPUCTATUNIMUYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbIx cucTteMax. VICTUHHBIE WM KOJUIOWIHBIE PACTBOPHI.
MaccoBast 10151 BelIeCTBa B paCcTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCINHEHUH. Howmenknarypa
HEOPraHUYECKUX BelIeCTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKAIIUX K Pa3]IMYHBIM KJIaccaM.

Xumuyeckas  peakiusa.  Knaccudukamuss  XUMHYECKUX — peakiuid B
HEOPraHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MacChl BEIIECTB,
3aKOH COXPaHEHU U MIPEBPALLICHUS SHEPTUM TP XUMUYECKUX PEAKLIUSX.

CKOpOCTh peaklnu, e€ 3aBUCUMOCTh OT pa3nudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHYECKOE paBHOBecHe. @DaKTOpbI, BIMAKOIIME HA COCTOSHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

OnexTponutuyeckas aucconuaius. CuiabHbIe U cinalble 37eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCJIAsl, HEUTPAJIbHAsA, IEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
nemoHcTpanus Tabmmn «[lepuoanueckas cucrema xuMmmudeckux 3neMeHToB [[. U.



MenpeneeBay, U3ydyeHHE MOJENEH KPUCTALIUYECKUX DPEIIETOK, HAOIIOJCHUE U
OMMCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3ioKeHUE MEPOKCUIa
BOJIOPOJIa B MPUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TOMONIbI0 YHHMBEPCAIBHOIO HWHIUKATOpA, pEaKIUH HOHHOrO oOMeHa),
MIPOBEJICHUE TIPAKTUUYECKON paboThl «BiausiHue pa3inyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUm».

Pacuérnsle 3anaun.

Pacuétel 10O ypaBHEHMSIM XUMHUYECKUX pEaKUuMid, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIB30BAHUEM ITOHATHUS «MACCOBAas
JIOJIs1 BELIECTBAY.

Heoprannyeckasi xumust

Hemeramner. Ilonoxxenne HemetaisioB B llepuomumueckor  cucreme
xumudeckux snemeHToB JI. . MenneneeBa u 0COOEHHOCTU CTPOEHUSI aTOMOB.
®dusnyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpuMeEpe
KHCJIOpOo/a, cephl, hocdopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEWUIIMX HEMETAUIOB (rajoreHOB, CEpPbI, a30Ta,
dochopa, yriepoga U KpPEeMHMs) W HMX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COSTUHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUN.

Meramnel. Ilonoxenne meramnos B [leproanueckoil cucreMe XUMHUYECKUX
anemeHToB JI. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O6mme gusznueckue cBoricTBa MeTauioB. CriaBbl METaJIOB.
DIEKTPOXUMHUUYECKUI Pl HAMTPSKEHU METAIIIOB.

XHWMHUYECKHE CBOMCTBA BAKHEWIIMX METAUIOB (HATPHWH, KalWi, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OO6mue cnocoObl nomydeHus: MetauioB. [IpuMeHeHne meTamioB B OBITY H
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAllCHUIN:
U3y4YeHUE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3lOB HEMETAIIOB, PELICHUE
AKCTIIEPUMEHTANIbHBIX 3a/ia4, HaOJIOJIeHHEe M OINHCAaHHE JIEMOHCTPAIlUOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aUMOJACHCTBUE TUJIPOKCHIA ATIIOMUHUS C PACTBOPAMHU
KHUCJIOT U LIEJI0YE, KAYECTBEHHBIC PEAKI[MU Ha KATUOHBI METAILIIOB).

PacuérHble 3anaumn.

Pacuétel macchl BemiecTBa WM O0ObEMA ra3oB MO WM3BECTHOMY KOJUYECTBY
BEIIECTBA, Macce WM O0OBEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BELIECTB,
pacuéTthl Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CITU OJHO
13 BEIIECTB UMEET MPUMECH.

XuMus ¥ ’KU3Hb



Ponp xumum B oOecrieueHUr SKOJOTUYECKOM, YHEPTETUICCKON U THUIICBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJAX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJTYYEHHUS] BAXKHEUIIINX BEILIECTB.

YenoBek B MHUpE BEHIECTB W MAaTEPUATIOB: BaXXHEWIINE CTPOUTEIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBIE MaTepHUallbl, KpacKu, CTEKJIO, KepaMHKa,
MaTepuaiibl JJsl 3JIEKTPOHUKU, HAHOMATEpHUasbl, OPraHUYECKUE W MHUHEPAIIbHbBIC
yao0peHus.

Xumuss ¥ 3I0pPOBbE YEIIOBEKA: NpaBUJIa KCIOJIb30BAHHS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XHUMUU
B MOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanusi  MEXNpeaMETHBIX CBA3ed TpU  HU3ydyeHUH oOmed u
HEOpPraHU4eCKOW XUMHUU B 11 Kiacce OCyIIECTBISAECTCS Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUM, TaK W TOHSATUN, SBISIOUIUXCS
CUCTEMHBIMU JIJI OTAECIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O [UKJIA.

OO1mue ecTeCTBEHHO-HAYUYHbIC TOHSTHUS: HAy4dHbIH (DakT, rUmoTe3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KIacCU(PUKALMs, TEePUOJAUYHOCTh, HaOIIOICHUE,
AKCIIEPUMEHT, MOJICJINPOBAHNE, U3MEPEHUE, ABJICHHUE.

dusuka: MaTepus, IHEPTHs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBa, (PU3MYECKUE BEIMYMUHBI U €IUHUIIBI UX
WU3MEpPEHUS, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, OJKOcHCTeMma, Ouocdepa, Makpo- u
MUKPOIJIEMEHThI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHU3MeE.

['eorpadusi: MuHEpabl, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILTUBO,
pecypchl.

TexHoyorus: XUMUYecKasi MPOMBIIUICHHOCTh, METAJLTyprusi, TPOU3BOJICTBO
CTPOUTENBHBIX MaTEpPUAIIOB, CEIBCKOXO35MCTBEHHOE IPOM3BOJCTBO, MHUIIEBAs
MPOMBINJICHHOCTh,  (hapMarieBTUUECKass  MPOMBIILICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AIIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM  CpPEIHEro OOLEero o0pa3oBaHusi (JUYHOCTHBIM,
METanpeJMETHbIM W TpeaMeTHbiM). HaydHo-meTogudeckoil OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B coOTBETCTBHHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEOHETO
o0111ero 0O0pa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETICHUIO;

HAJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

LEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUN JMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTh OOY4YarolIMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAaMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUECKOTro 00pa3oBaHMs;

HaJIMYUE MPABOCO3HAHMSI SKOJIOTMUECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTH
LEIU U CTPOUTH KU3HEHHBIC MJIAHBI.

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTalOTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUUCKOr0 TPaKJAHCKOrO OOIIECTBA, MPUHSTHIMA B OOUIECTBE
HOpMAMM Y TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOIMO3HAaHUsl, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00yJaroIMXcsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUS NpeaAMeTa «XHUMHS» OTPAKAOT
c(OpMHPOBAHHOCTh OTbITA MO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOy4JaronmMxcs Mo peaju3alyy NPUHATHIX B 00IEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HaHUS 00YYAIOIIMMHUCSA CBOUX KOHCTUTYIIMOHHBIX MpaB U 00S3aHHOCTEH,
YBaKE€HUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS O COLMAIBHBIX HOPMax M NpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;
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TOTOBHOCTM K COBMECTHOM TBOPUYECKOW JAEATENBHOCTH MPHU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHUN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/1a4, BBIIOJHEHHUH
XUMHUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYIUX IPU aHAIM3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIIEJIUIO
OTEYECTBEHHON XUMUH;

YBaO)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yibTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M I03HABaTEIbHBIX MOTHBOB B IIOJIYYEHHUHM M TOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHMBATh CUTYallMH, CBA3aHHbIE C XUMUUECKUMU SIBJICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUWE M TMOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOT'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MYECKOMY M
NICUXUYECKOMY 3JI0POBBIO;

coOmoieHus TpaBuil 0e30MacHOro OOpalleHus C BEIIeCTBaMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBLHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAWBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpeOIECHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-MCCIEI0BaTENbCKOM
JESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHBHOE YYacTHE B PEIICHHH NPAKTUYECKUX 3a1ady
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);
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WHTEpeca K MPAKTUIECKOMY M3YUEHHUI0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIWBHUIYAJIbHOW TPACKTOPUU
oOpa3oBanus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HH Ha 3€MIIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKHX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHuss BOIPOCOB PALMOHAIBHOI'O IPUPOIOIIOJIb30BaAHNS;

AKTUBHOTO HENPUATHS JEUCTBUH, NPUHOCIIIMX BPEHN  OKpYKaKUIEH
MPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILUICHUS, SKOJIOTHYECKON KYJIbTYPHI,
OIIbITA JEATEITBHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COLIMAIIBHOM
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
bopMHpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBICHUsT 00 OKpYKAIOIEM MHUpPE KaK O €IMHCTBE MPHUPOABI M YEIOBEKa, B
MO3HAHUU TPUPOIHBIX 3aKOHOMEPHOCTEH U pelieHuH TMpoOJieM COXpaHEHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKAEHHOCTH B  0COOOW 3HAUYUMOCTHM XUMUHU JJISI  COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPaBICHHOCTA M BAXXHOW pOJMU B
CO37IaHMHM HOBOM 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aTbHBIX MPOoOIeM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPpyAa W OKOJOTUYECKH KOM(POPTHOW KHU3HU KaKIOTO ICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
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MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUpa U
MIPOUCXOMSIINUX B HEM M3MEHECHHM, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKTIOYCHUS Ha
OCHOBE HAydHbIX (DaKTOB W HWMEIONIUXCS JaHHBIX C IEIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAITUsX;

MHTEepeca K MO3HAHUIO M UCCIIEI0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU MOTPEOHOCTSIMU;

MHTEpeca K 0COOECHHOCTSM TpyJa B pa3inyHbIX chepax npodhecCHoHaTbHOM
NEATeTLHOCTH.

METANPEJMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUsS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUs BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOy4YaIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIE) OOIeHayYHbIC MOHATHSA, OTPaXKaIOIINe
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DSHEPTHs, SBJICHUE,
poIecc, CUCTeMa, HayIHBIM (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTI0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCS;
CIIOCOOHOCTD oOy4Jarommxcs UCIIOJIb30BaTh OCBOEHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS M yYHHBEPCAJIbHBIE y4eOHBIE
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEPCATbHBIMHA Y4eOHbIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrH4YecKmne JeicTBUSL:

CaMOCTOSITeTbHO  (OpPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThl AEATEILHOCTU C MOCTABICHHBIMU LIEJISIMU;
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WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
WCITOJIP30BaTh COOTBETCTBYIONINE TIOHSITHS JIJIs1 OOBSICHEHUS OTJCIBHBIX (DaKTOB U
SIBJICHUU;

BBIOMpaTh OCHOBAHUS M KPUTEPUU JJIs KjIacCU(PUKAIIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SABJICHUSIMU;

CTPOUTH JIOTMYECKHWE PACCYXXJCHHS (MHAYKTUBHBIC, JICIYKTHBHBIC, IO
aHAJIOTUM), BBISABJIATH 3aKOHOMEPHOCTH U TPOTHBOPEYHS B paccMaTPUBAEMBIX
ABJICHUAX, (POPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCE MO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHUYECKass ¢opmysia, ypaBHEHHE XHMHYCCKOU
peakiuu — MpU PEHICHUU Y4YEOHBIX IMO3HABATEJIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBJICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE eliCTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOTO ITO3HAHUS BEIIECTB M XUMHYECKHX
peaKkuu;

dbopMyIUpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KadeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI N1 (DOPMUPOBAHMS THIIOTE3BI IO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CY)KJICHUM;

BJIAJICTh HABBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynibTar, (HopMyIupoBaTh
000011IeHNST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3yJIbTATOB UCCIIEOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBIN OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEeNOBATENLCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBISTH CIIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOUCKY METOJOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MNPUMEHEHUIO pPa3INYHbIX
METOJIOB TTIO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

OPUEHTUPOBATHCA B PA3IUYHBIX HCTOYHMKAX HWHOOpManuu (HAy4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TIOCOOUS,
pecypchl MHTepHETa), aHanu3upoBaTh WH(POPMAIMIO PA3IUYHBIX BHIAOB U (POpM
MpECTaBIICHUS], KPUTUYECKHU OIICHUBATH eé JIOCTOBEPHOCTh 151
HENPOTUBOPEUYNBOCT;
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(GbopMynTupoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOAbI MPU TOUCKE U
orbope wuHPOpMalMK, HEOOXOAUMOW JUIsl BBIMOJMHEHHA Y4YEOHBIX 3a1ay
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMALIMOHHO-KOMMYHUKAaTHUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMalbHYIO  (GOpMy  TMpEACTABICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM SA3BIK B KayecTBE CpeAcCTBa MHpu padoTe ¢
XUMHUYECKON HH(OpMAIMe: TNPUMEHATh MEXIpeaAMeTHble ((pu3nueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Osgi1aieHHe YHHBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYHIECTBY OOCYKJAa€MOU TEMBbI B XOJ€ JUaJIOra U/Win
JUCKYCCUM,  BBICKa3bIBaTh  WJEH, (GOPMYIHMPOBATh CBOU  TPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAllMell pe3ylbTaTOB MO3HABATEIBHOU JIEATEIHHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMMU ITPH BBIITOJIHEHUU
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HMCCICIOBAHMA MYTEM COTJIACOBAHMS TO3MUIMHA B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSITENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraéMblii aJrOpuT™M JAEUCTBUI MpHU
BBIMIOJITHEHUM YYe€OHBIX U HCCIIEOBATEIbCKUX 3afady, BbIOMpaTh Haubosee
3¢ (dEeKTUBHBI CHOCOO MX pEIIeHUs € Yy4E€TOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NEATEIHHOCTH Ha OCHOBE CaMOaHajn3a
Y CaMOOIICHKH.
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INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OpraHudeckas XuMUSD»
OTPaXKaroT:

cOPMUPOBAHHOCTh  MPEACTABICHUH O XUMHUYECKOW  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHONH KapTHHBI MHpPA, POJU XHMHH B TIO3HAHWU SIBICHUHN
npupoasl, B (QOPMHUPOBAHWUM MBINUICHUS W  KyJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOM JJIS PEIICHUS IPAKTUICCKUX 3a71a9
¥ DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO M MPHUPOTHOM
cpene;

BIAJICHUE  CHCTEMOM  XUMHUYECKMX  3HAHWUWA, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE TOHATHA (XUMHUYECKHH JJIEMEHT, aToOM, »JJICKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPUIIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (dopmyina (pa3BEpHyTas M COKpaliéHHas), MOJb, MOJISIpHAS
Macca, MOJIPHBIM 00BEM, YIJIEPOJHBIN CKeleT, (yHKIMOHANbHAA TpYIIIa,
paaukan, U30Mepus, U30MEpbl, TOMOJIOTHUECKUIN P, TOMOJIOTH, YTJIE€BOIOPO/IbI,
KHUCTIOPOJI M a30TCOJEpIKAIINE COCIUHEHHs, MOHOMED, TOJHMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIC COSIUHEHUS); TECOPUU U 3aKOHBI (TCOPUS CTPOCHUS
opranndeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XWMHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeKalue B OCHOBE TOHWUMAHUS TPHYMHHOCTH W CHUCTEMHOCTH XWMHYECKHX
SIBJICHUM, (DAKTOJIOTMYECKUE CBEICHUS O CBOMCTBaxX, COCTaBe, TMOJYyYCHUU U
0e30macHOM HCITOJIb30BAaHUU BAXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN JACATEIBHOCTH YEIOBEKA;

c(hOpPMHPOBAHHOCTh YMEHUN BBISBIISATH XapaKTEPHbIE MPU3HAKU TIOHSITHH,
yCTaHaABJIMBATh WX B3aWMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIONINE TOHITHS TPHU
OIMCAHWH COCTaBa, CTPOCHUS M MPEBPAIICHUI OPTaHNYCCKUX COCAMHCHUI;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOJH30BATh XUMHUYECKYIH) CHUMBOJIUKY IS
COCTABJICHHMSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMya OpraHMYECKHMX BEMIECTB W YpaBHEHUH XUMHUYECKUX  PEAKIUH,
W3TrOTaBJIMBATh MOJICIIM MOJIEKYJI OPTaHUYECKHUX BEIISCTB IS WJUTIOCTPAIIMHA HX
XUMHUYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW YCTaHABIWBATH MPUHAIJIC)KHOCTh HW3yYEHHBIX
OPTraHMYECKUX BEIIECTB 10 HX COCTaBY M CTPOCHHUIO K OIpPEACIEHHOMY
KJIaCCy/TpylIe COeNWHEHUH (yriIeBOIOPOABI, KHCIOPOA | a30TCOJICpIKaIlIne
COCTMHEHMsI, BBICOKOMOJICKYJISIPHBIE COCJMHEHUsS), [aBaTh MM Ha3BaHHs II0
cucremarndeckord HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIbHBIC
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Ha3BaHMS OT/ACJIbHBIX OPraHUYECKUX BEUIECTB (ITHJIEH, MPOMWIECH, aleTUJIEH,
ATWICHTJINKOb, TIHICPUH, (EeHON, (HOopManbAETH, aleTalbIeTHa, MypaBbUHAS
KHUCJIOTA, YKCYCHAsi KUCJI0Ta, OJIEMHOBAsI KUCIIOTA, CTEAPUHOBAsST KUCJIOTA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUII0I03a, TJIUIHH);

c(OpPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHABI XUMHYECKOM CBSI3M B
OPTraHUYECKUX COCTUHEHUAX (OJMHAPHBIC U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHUS TPUMEHATH TOJOKCHUSI TEOPUU CTPOCHHUS
opranndeckux Bemiects A. M. bBytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

chOpPMHPOBAHHOCTh ~ YMEHHMM  XapaKTEepU30BaTh  COCTaB, CTPOCHUE,
dbuznyeckrue M XUMHYECKHE CBOMCTBA TUMHYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOIWJICH, alleTUJICH,
oyranuen-1,3, metmnOyraauen-1,3, GeH30JI, METAaHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TJIMIEPUH, (PEHOJI, alleTalbJIeTu, MypaBbUHAs U YKCYCHAasl KHCIJIOTHI, TJIIOKO3a,
KpaxMall, [eJUII0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH TE€HETUUECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHMSIMU COOTBETCTBYIOIIUX XMMHYECKUX PEAKIUA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOYHUKHU YTJIEBOJIOPOIHOTO
Chipbs  (HE(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI UX TMepepaboOTKu W
MPaKTUYECKOE TPUMEHEHHUE NIPOIYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 10 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIW MPOAYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HUCXOJHBIX
BEII[ECTB WJIU MPOJAYKTOB PEaAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJACTh CUCTEMOW 3HAHUU 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUYECKUX SIBICHUN (HAOIIIOICHHE, N3MEPEHNE, SKCIICPUMEHT, MOJICTTUPOBAHHE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsi TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOATh MIpaBUJia MOJIH30BAHUS XUMHUYECKOM
MOCYJIOM W JTabOpaTOPHBIM OOOpPYZOBaHUEM, a TaKXKe MpaBWia OOpaIeHus: C
BEI[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMUYECKHUM
AKCHEPUMEHT (IIPEBpAIEHUS] OPraHUYECKUX BEUIECTB MPU HATPEBAHUU, TTOJTYYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYEeCKUX
BEIIECTB, JCHATYypaIusi OCIKOB MPU HArpEBaHWUU, I[BETHHIC PEAKINMN OEIKOB) B
COOTBETCTBUM C TMpaBWJIaMU TEXHUKHA O€30MaCHOCTH Tpu OOpalieHuu C
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BEIIECTBAMH M JAOOPATOPHBIM OOOPYJIOBAaHUEM, TIPENICTABISATH PE3YIbTATHI
XUMUYECKOTO OKCIEpUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHMX
peaknuii 1 GOPMYIUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

chOpMHPOBAHHOCTh YMEHUN KPUTUYECKU AHAIM3UPOBATH XUMHUYECKYIO
uH(poOpMaIMIO, TMOJIy4aeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpeICTBa MAacCOBOM
uHdopmaruu, aTepHeT U ApyTrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWja  JKOJOTHUYECKH
1EJIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYJIOBOM JIE€ATENTbHOCTH B IEJAX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOIIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTh BO3JICMCTBUSA HA JKHUBBIE OPraHU3MbBI ONPEACIEHHBIX OPTraHHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEAOTBPAIICHUS HX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YEJI0BEKA;

JUIsi 00yYaronuxcsi ¢ OTpaHUYEHHBIMH BO3MOXHOCTSIMH 3JI0POBBSI: YMEHUE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHU;

JUISL CJETNBbIX W CIa0OBUIASIIMX OOYYaloIMXCs: YMEHHE HCIO0JIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadueHui JI. Bpaiinsg nis 3anmucn XMMUYECKHUX

dbopmy.
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11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmas U HeopraHuyeckas
XUMUS» OTPaXKaroT:

c(OPMHPOBAHHOCTh  MPEACTABICHUH: O XWUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, POJIM XUMHUH B TO3HAHUM SIBICHUI
npupoAsl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJbTYpbl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pEHICHUS] TPAKTUYECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOT'O OTHOUIIEHHUSI K CBOEMY 3/I0POBBIO M MPUPOIHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XMMHYCCKUI 3JE€MEHT, aroMm, u3otom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIH OO0BEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KOBaJIeHTHAs, MOHHAS, METAJUTMYECKAasi, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUMBl XUMHUYECKUX  PEAKUMM, PpacTBOp, IJICKTPOJUTHI, HEIJIEKTPOJIUTHI,
AIEKTPOJIUTUYECKAS] AUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON pEeakiluyd, XUMHUYECKOE DPaBHOBECHE); TEOPUM M 3aKOHBI (Teopus
AIEKTPOJUTUYECKON Juccolmannu, nepuonnueckuii 3akon JI. M. Menneneesa,
3aKOH COXPaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBpAICHUS YHEPTUU
P XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3BIK XUMUH,
MHUPOBO33PEHYECKUE 3HAHUS, JIEKAIIUEe B OCHOBE INMOHUMAHHS MPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTHYECKUE CBEJCHUS O CBOMCTBAX,
COCTaBe, MOJYYeHUU U 0€30MaCHOM HCTIOIB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME MOHATHS HPH
OMMCAaHWUU HEOPTraHUYECKHUX BEIIECTB U WX MPEBpaICHUM;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJISI
coctaBieHuss (OpMyJ BEIIECTB M  YPAaBHEHUM XMMHYECKUX  pPEaAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHUYECKUX BellecTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, raniéHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MTUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUM ONpPEIESATh BAJIGHTHOCTh U CTETICHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COEAMHEHUSX Pa3IM4YHOTO COCTaBa, BUJ XUMHUUYECKOM
CBsI3U (KOBAJIEHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHEHUSIX, TUI
KPUCTATMYECKON pEIIETKH KOHKPETHOTO BelllecTBa (aTOMHAasi, MOJEKYJIspHasi,
WOHHAs!, METAJUIMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHECHUN;
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c(OpMUPOBAHHOCTD YMEHHUI yCTaHABIIUBATh MPUHA/ITIEAKHOCTh
HEOPraHUYECKUX BELIECTB IO KX COCTaBY K OMpeAeIEHHOMY KIAcCy/Tpyre
COEJIMHEHUU (IPOCThIE BEIIECTBA — METAJUIBl U HEMETAJUIbI, OKCUAbI, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PACKPBIBATh CMBICI MEPUOAMYECKOro 3aKkoHa /1.
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (DYHKITNU;

chOpPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil CcuCTEMBbI
XxuMudeckux sjementoB JI. M. MenneneeBa, HMCIONb3ysl MOHATHA «S-, P-, O-
AIIEKTPOHHBIE opOuTanm, «QHEPTeTUYECKHUE YPOBHUY, OOBSICHSIT
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKHUX DJIEMEHTOB U MX COCAMHEHUMN
1o nepuoAam u rpynnam llepuonnueckoil cucteMbl XUMUYECKHUX 3J1IeMeHTOB J]. 1.
Menpaeneena;

c(hOpMUPOBAHHOCTh yYMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  pa3JIMYHBIX  KIJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHWE TCHETHUYECKOM CBSI3M MEXK]Y HEOPraHWYECKUMU
BEILIECTBAMH C MMOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(hOpPMHPOBAHHOCTh YMEHHS KJIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3NUYHBIM TpPU3HAKaM (YUCIY M COCTaBy pEarupyrollyux BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKMUCIICHHS 3JIEMEHTOB, 0OpPaTUMOCTH
peakiuy, y9acTUIO KaTaanu3aTropa);

c(hOpPMHPOBAHHOCTh YMEHUM COCTABJISATh YpPaBHEHHUS PEAKIUN pPa3THUUHBIX
THUIIOB, TOJHBIE M COKPAIIEHHBIC YPABHEHHS PEaKIMii HOHHOTO 0OMEHA, YUYUThIBAs
YCJIOBUS, TIPU KOTOPBIX ATU PEAKIMU UAYT 0 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUEeCTBEHHBI COCTAB PAa3JIMYHBIX HEOPTraHUYECKUX BEILECTB, pPACIO3HABATh
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILECTB;

cOPMHPOBAHHOCTh YMEHHMM  pacKpbiBaTh CYIIHOCTb  OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOIO OajaHca
ATHUX PEaAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peaklMK OT Pa3aIuvHbIX (PAKTOPOB; XaApAKTEP CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBUCMMOCTH OT BHeIIHero Bo3aencTus (nmpunuun Jle larense);

c(OPMUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XHUMUYECKHUE MPOLIECCHI,
JIeXKalMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHUS] CEPHOM KHUCIIOTHI, aMMHakKa, a
Takke CPOPMHUPOBAHHOCTH MPEICTABICHUN 00 OOMMX HAyYHBIX MPUHIUANAX WU
HKOJIOTHYECKUX MPOOIeMaX XMMUYECKOT0 MPOU3BO/JICTBA;
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c(OPMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYMCICHUA C HUCIOJIH30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOLIEHUM Ta30B
IpU XUMHUYECKHX PEaKIUIX, MacChl BEIIECTBA UM 00BEMA ra3oB MO M3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIUU
BEIIECTB, TEIJIOBOro 3¢ @deKTa peakiud Ha OCHOBE 3aKOHOB COXPAaHEHHUS MaccChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPIHH;

c(hOpMHPOBAHHOCTh YMEHHM COOJIIO/IaTh TIPaBUIIA TTOJIH30BAHUS XUMHYECKOM
NOCYJI0M W JabopaTOpHBIM OOOpPYAOBaHUEM, a TaKXKe MpaBuiia OOpalIeHUs C
BEI[ECTBAMHU B COOTBETCTBUM C MHCTPYKIMSMH IO BBIIOJHEHHUIO J1a00paTOpPHBIX
XUMUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
HKCIIEPUMEHT (pa3joKEHUE MEPOKCUIA BOAOPOJa B MPUCYTCTBUU KaTallh3aTopa,
ONPENEICHUE CpEedbl pPAacTBOPOB BEIIECTB C IOMOLIBIO  YHUBEPCAIBHOIO
WHUKATOpPa, BIMSHUE PAa3IUYHbIX (DAKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIuH,
peaklMd MOHHOIrO OOMEHA, KayeCTBEHHbIE pEaKIMU Ha Cyinb(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELICHUE SKCIEPUMEHTAIBHBIX 3a7ad I10
temam «Metauib»y U «HeMeTtannb») B COOTBETCTBUM C MpaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIICHUU C BEIIECTBAMHU M JIAOOPATOPHBIM 000pPYIOBaHUEM,
MPEACTABIATh PE3YJbTaThl XWMHUYECKOTO OJKCIIepuMEHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOLIMX peaKUUil U (HOpMYIUPOBaTh BBIBOJBI HA OCHOBE
ATUX PE3YNbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AHAIM3UPOBATH XHMHUYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOUYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKaIu, IHTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUJia  AKOJOTHYECKU
1EJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXpaHEHHUs] CBOErO 3JI0POBbSl U OKPYKAKOIIEW MPUPOJHOM Cpelbl, OCO3HABATh
OMacCHOCTh BO3JEHUCTBHS HA )KMBBIE OPTaHU3MbI ONPEICTEHHBIX BEIIECTB, IOHUMAs
cmbicnt mokazarens IIJIK, moscHAT, Ha mHpuMepax CHocoObl yMEHBIICHUS H
MpeI0TBPAIICHUS X BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKa;

JUIst 00yYarouuxcsi ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0POBbS: YMEHUE
NPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIIECTB M
XUMHUUYCCKHUX SIBJICHUM;

JUISL CHENbIX M CHa0OBHIAAIIMX OOYYaIOLIMXCS: YMEHHE HCIOJIb30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpains nis 3anmucu XuMHUYEeCKUX

bopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC

KoaudecTBO 9acoB

HaumeHoBaHue pa3ieioB U TeM DJiIeKTpoHHbIE (HU(POBHIE)
Ne n/m Konrpoabnbsie IIpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PecypChl
padoThI padoThI
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
[Ipenmer opraHn4eckoi XUMHH. https://academy-

1.1 Teopust CTpOCHUST OPraHUUECKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-

coenuHeHud A. M. BYTJ'ICPOBa 5ele-4e24-ac02-efb16fa49f6a
Htoro no pazneny 3
Paznea 2. Yraesogopoasl

[IpenenspHble YIIEBOLOPOILI — https://academy-

2.1 p T p 2 0 0 content.apkpro.ru/lesson/258ddc06-
AJTKAHbI ec23-473c-b3d7-ed82fcaddd02
HenpenenrnHble yIiIeBoIOPOILL: https://academy-

2.2 pedl T FIOPOJL: 6 0 1 content.apkpro.ru/lesson/4038171e-
AIIKCHB, alIKAUCHDI, ATKUHDL 4158-4bd1-ae98-18dc1cfb9399

https://academy-

2.3 ApoMaTH4YeCcKHe YIIIeBOIOPOIbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-

d5b4-491d-aded-c3ddal9feef4
IT
2.4 PHPOUTBIC HETOHHHIKH 3 1 0 https://lesson.edu.ru/04/10
YIIEBOIOPOIOB U UX MepepaboTka
Hroro 1o pasneny 13
Pasnen 3. Kuciopoacoaep:xamnue oprannyeckue coeinHeHust
https://academy-
31 Criptet. Oenon 3 0 0 content.apkpro.ru/lesson/5439c18b-

22




7440-4b6f-bf84-c04fad 71694 f
https://academy-

3.2 éﬂbﬂemﬂm' KapOonosrie kuCIOTEL 7 content.apkpro.ru/lesson/8664b319-

TIOXKHBIE SHPEHI 0ba3-4945-b076-ch7ae5858b90

https://academy-

3.3 VYraeBoasl 3 content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

Hroro mo pazneny 13

Pa3znen 4. A3oTconeprkamye OpraHudecKkue coe{uHeHust

4.1

AMUHBI. AMUHOKHUCIIOTEL. belku 3

Htoro no pazneny 3

https://academy-
content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

Pa3pnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUSA

5.1

ITnacrmaccel. Kayuyku. Bonokna 2

https://lesson.edu.ru/04/10

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10

34

I[TPOTPAMME
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11 KJIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM ungpoBbie
Ne ni/m P Kourposbnbie IIpakTuyeckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atomoB. [lepuoauyeckuii 3aKoH
1.1 u [lepuonnueckas cucTeMa XUMUICCKUX 3 0 0 https://lesson.edu.ru/04/10
anemenToB /1. I. Meneneena
1.2 XHUMHYECKUE PEaKITUU 6 1 1 https://lesson.edu.ru/04/10
.M
1.3 Crpoenne peuiectsa. Muoroodpasie 4 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Htoro no pazneny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Merannbl 6 0 1 https://lesson.edu.ru/04/10
2.2 Hemeramist 9 1 1 https://lesson.edu.ru/04/10
C
2.3 BASD HEOPTaHHACCIx 1 Opramaceiax 2 0 0 https://lesson.edu.ru/04/10
BEILIECTB
Hroro no pazneny 17 https://lesson.edu.ru/04/10
Paznen 3. Xumus u )Ku3Hb
3.1 XuUMHS ¥ )KU3HB 4 0 0 https://lesson.edu.ru/04/10
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3

24




25



26



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 498303153163862419047617439719797899236556763130
Bnageney Cvonap MapuHa AHaTonbeBHa

OeicTevTened C10.04.2023 no 09.04.2024



http://www.tcpdf.org

		2023-09-29T13:01:43+0500




