AHHOTalUA K padoyeil mporpamme
yueOHoro npeaMera « XumMus» (0a3oBblii ypoBennb), 10-11 kiaccol

PaGouas mporpamma yueOHOro mnpeamera «Xumwus» (0a30BbIA ypOBEHB)
oOs3aTenbHOM  mpeaAMeTHOW  oOnactu  «EcTecTBEHHO-HAay4dHbIE — MPEIMETHI»
pa3paborana B cooTBeTcTBUU ¢ NyHKTOM 18.2.2 ®I'OC COO wu peanusyercs B
2024-2025 yu.r. B 10-11 kmaccax amnst Bcex mpoduiieit 00ydeHusl.

Pabouas nporpamma pa3zpaboTaHa y4yuTeIEM B COOTBETCTBHH C MOJOXKEHUEM
0 pabouux TmporpaMmax ¢ ONpEeJeNseT OpraHu3aluio 00pa3oBaTEIbHON
JESTENbHOCTH YYUTEJIEM B IIIKOJIE MO TAHHOMY yU4eOHOMY MpPEAMETY.

Pabouass mporpamma ydeOHoro mpeamera ssisercs dacteio OOIT COO,
OIPEAEIISAIOIIECH:

- COZIEpKaHuUE;

- IUTaHHpYEMBbI€  pe3yJbTarTbl  (JIMYHOCTHBIC,  METAampeIMETHbIE U
peaMETHBIC);

- TEMaTUYECKOE MJIAHUPOBAHUE C YUETOM pabodeil mporpaMmbl BOCITUTAHUS U
BO3MOKHOCTBIO HcnojibzoBanus JOP/IOP.

[Ipn peanuzauuu nOporpaMMbl HCIOIB3YETCSA CIEAYIONIEe MaTepUuaibHO-
TEXHUYECKOE 0OecIeueHue:

- uudpoBas maboparopust s IKOJIBHUKOB lleHTpa o00pa3oBaHus
€CTECTBEHHO-HAy4YHOU HanpaBiIeHHOCTH «Touka poctay;

- HoyTOyku lleHTpa oOpa3oBaHUsI €CTECTBEHHO-HAy4YHOW HAIpPaBJICHHOCTH
«Touku pocray;

- uHTepakTuUBHas maHenb lleHTpa o00pa3oBaHUS €CTECTBEHHO-HAYYHOUN
HanpaBieHHOCTU «Touku pocTay.



MUWHHUCTEPCTBO NPOCBENIEHUS POCCUICKOUN ®EJEPAIIUA
Munucrepcrso oopaszoBanus SpociaBckoi 001acTH
YupasJjieHue 00pa3oBanusi AAMUHUCTPAUMN Yrjanuckoro MP

MOY COII Ne5S uM. 63-10 YriImucKoOro nexoTHoro moJjKa

PaccMoTpeHa Ha nieJaroruyeckoM COBETe VT1BepxKaaro:

MOY COL Ne5 um. 63-ro Yriandackoro Hupexrop MOY COLI Ne5 um. 63-ro
MEXOTHOTO TOJIKA VYTIMYCKOro MeXOTHOTO TOJIKA
[TpoTokon Ne 1 ot 29.08.2024 [TsatHunpHa H.JL

[puka3 Ne77/01-09 ot 30.08.2024

PABOYASI TIPOTPAMMA
(ID 486455)

y4eOHoro npeamMera «XumMus» (0a30BbIii YPOBEHbD)

muist ooyyatomuxest 10 —11 kiaccos

Yrimu,2024



COJAEPXKXAHME OBYUYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYeCKON XUMHUM

[Ipenmet oprannveckoil XUMuU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB W MaTepualioB. Teopusi CTPOCHHUSI OPraHUYECKUX
coenunennit A. M. BytnepoBa, €€ ocHOBHBIE 1OJI0KeHU. CTPYKTYpHBIE (POPMYJIBI
OpraHMYecKUX BellecTB. [omornorusi, wu3zoMmepus. XuMUYecKas CBSI3b B
OPTraHUYECKUX COCAMHEHUSIX — OJIMHAPHBIC U KPATHBIC CBS3H.

[IpeacraBienune o kinaccupuKaluMu OpraHuyeckux BemecTB. HomeHknaTypa
OpPraHMYECKHUX COEJUHEHHUM (CUCTEMaTHdecKas) W TPUBUAJIBHBICE Ha3BaHUs
BAKHEUIIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl H3YyYEeHHUS BEUIECTB M HMX IPEBpaICHUN:
O3HAaKOMJIEHME ¢ oOpa3llaMd OpPraHMYEeCKUX BEIIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICTMPOBAHUE MOJIEKYJ OpPraHMYECKHUX BEIECTB, HaOIIOACHUE U
OMUCAaHHUE JEMOHCTPALMOHHBIX OMBITOB M0 MPEBPAIICHUIO OPTaHUYECKUX BEILIECTB
IIpU HarpeBaHuu (IJIaBJIeHHE, OOYTJIMBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHbBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHMW psAA. MeTaH W 3TaH —
POCTEUIINE TPEICTABUTEIN AQJIKAaHOB: (PU3WYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuu 3aMelieHus] W TOPEHHUs), HaxXOXJICHUE B MPUPOJE, TOJIYyUYCHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN psl. DTUIIEH U MPOMWIEH —
POCTEUIINE TIPECTABUTEIN AQJIKEHOB: (PU3WYECKHE W XHUMHYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUIApaTallid, OKHUCJICHUS U
MOJINMEPHU3AIINH), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtamuen-1,3 m merunOyrtaaueH-1,3: cTpoeHue, BaKHEWIINE
XUMUYECKUE CBOMCTBa (peakuusi nmonumepusanuu). [lodydyeHne CHHTETHYECKOIo
KayuyKa U pe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psifl. ALIETUIICH
— TMPOCTEHIINIA TPEICTABUTENIb AJKHHOB: COCTaB, CTPOCHHE, (U3HYECKUE U
XUMUUYECKUE CBOMCTBA (peakiuu TUJIPUPOBAHMUS, FAJIOTCHUPOBAHUS, THUpaTallUU,
TOpeHUs), MOJIydeHUE U IPUMEHECHHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3NUYECKHE U XMMHUYECKHE CBOMCTBA
(peakuuy TaJIOTEHUPOBAHUSI U HUTPOBAHUSA), MOJYyYEHUE U MpUMEHEeHue. Tonyon:
cocmas, cmpoenue, (uzuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02eHUPOBAHUsl U HUMPOBAHUS), NOAy4YeHue u npumereHue. TOKCUYHOCTD



apeHoB. ['eHeTHdeckas CBsI3b MEXAY YIVIEBOJOPOAAMH, NPUHAJICKAIUMUA K
Pa3IMYHBIM KJIacCaM.

[IpupoHble MCTOYHUKH YriaeBOAOPOAOB. [IpupogHblii ra3 M NOMyTHBIE
HedTanble Ta3pl. HedTh u e€ mpoucxoxknenue. CrocoObl nepepadoTKu HEPTH:
NEePEroHKa, KPEKUHI (TePMUUYECKUM, KaTadUTHYECKHil), muposu3. I[Ipomykrsl
nepepaboTKu HePTH, UX TPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITYy. KaMeHHbII
yToJib ¥ MPOAYKTHI €ro nepepadboTKu.

OKCIEpPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB W WX IPEBPAIICHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu IUIaCTMAcC, KaydyyKOB M PE3UHbI, KOJJICKLIUU
«Hedtp» u  «Yroab», MOAETUPOBAHHE  MOJIEKYJ  YIJIEBOJOPOJAOB U
raJIoreHONPOU3BOJHBIX, TPOBEJACHUE TPAKTUYECKON PabOThI: MOJIyYeHHE ATHIICHA
Y U3yYEHUE €TO CBOMCTB.

Pacuérnbie 3anaum.

Bbluucnenuss mo ypaBHEHHMIO XHWMHUYECKOW peakuuu (maccel, 00BEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa PEAKIMU 10 U3BECTHBIM Macce,

00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIESCTB WIIH IIPOYKTOB PEAKIIHH).

Kucaopoacoaep:xkammue opranu4eckue coeJuHEHUs

[IpenenbHble OMHOATOMHBIE CHHUPTHL. METaHON H STAHOJ: CTPOCHHE,
bu3nyeckue M XUMHUYECKHE CBOMCTBa (peakIMd C AaKTUBHBIMH METaJIaMH,
rajJjoreHOBOJIOPO/IaMHU, TOpPEHHE), NpUMEHEHHe. BomopojHbie CBSI3U MEXKIY
MOJIEKYJIAMU CIUPTOB. J[eliCTBHE METAHOJIA U 3TAHOJIA HA OPTaHU3M YEIOBEKA.

MHOroaroMHble  COHUPTHL. JTUJICHIJIUKOIbL W  TJULEPUH: CTPOECHHE,
dbu3nyeckue W XUMHYECKHE CBOMCTBa (B3aMMOJEHCTBHE CO IIETOYHBIMH
MeTaJUIaMH, KauyeCTBEHHas peakiids Ha MHOTOaTOMHBIE cnupThl). JleiicTBue Ha
Opra”u3M 4esnoBeka. [[pumMeHenne rmuuepruHa u STUIICHT KOS,

®deHoI: CTPOEHUE MOJIeKYJbl, (U3UUYECKHe U XUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue genona.

Anpaeruapl U kemowuwvl. Dopmanpaerus, aueTAIbACTU: CTPOCHHE,
bu3uyYecKkre U XMMUYECKHE CBOMCTBA (pEaKIMU OKUCICHHS U BOCCTAHOBJICHUS,
KaueCTBEHHBIC PEAKIINH), MOJyYCHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpejiebHbIE KapOOHOBBIC KHUCIOTHI. MypaBbuHaAsA W
YKCyCHasi KHCJIOTBI: CTpPOCHHE, (PU3NYECKHEe U XMMUYECKHE CBOWCTBA (CBOMCTBA,
oO1ue A Kjacca KUCIIOT, peakius dTepuuKaiim), nojiydeHue U MpuMeHeHue.
CreapuHOBasi M OJICMHOBAsl KUCJIOTHI KaK IMPEJICTABUTEIM BBICIINX KapOOHOBBIX
KHCJIOT. Mblj1a KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT, KX MOIOIIEE JICHCTBHE.

Cnoxuble »(QuUpbl Kak MOPOU3BOAHBIE KapOOHOBBIX KHUCHOT. ['maponus
cioxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. buonoruueckas
pOJIb )KUPOB.



VYrneBoabl:  cocTaB, KJacCH(PHUKAIUs  YIJIeBOJOB  (MOHO-, JU- H
noyiicaxapuabl). I'oko3a — NpocTelinii MOHOCaxapul: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKUE W XMMUYECKHE CBOICTBAa (B3aUMOJEWUCTBUE C
ruapokcuaom meau(ll), okucieHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHME TIJIIOKO3bl), HaXOXJEHUE B MpPHUPOJE, NPUMEHEHUE,
ounonoruyeckas posb. @otocunre3. DpykTo3a Kak H30Mep IITHOKO3BIL.

Kpaxman u nemnonosa kak npupojHbie noaumepbl. CTpoeHue Kpaxmalia u
neunono3bl.  Du3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmana (THAPOIIH3,
KaueCTBEHHAs! PEAKIUS C HOJIOM).

DKCHepUMEHTANIbHbIE METOJbl HM3YYEHHUS BEIIECTB W WX MPEBpAIICHUI:
pOBe/IeHHE, HAONIOJCHHE W ONHMCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOpPEHHUE
CIIUPTOB, KAYECTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIEHHUE 3TAaHOJIA
okcunoM Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJIEHCTBHUE TJIUIIEPUHA C
rugpokcugom meau(ll)), anpaernnos (oOKUclIeHHE aMMUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u rumpoxcumom wMenu(ll), B3zammomeicTBUEe Kpaxmana C HOJOM),
IIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

Boluucnenuss mo ypaBHEHHMIO XHMHMUYECKOW peakuuu (macchl, 00BEMA,
KOJIMYECTBA MCXOJHOrO BEIIECTBA WJIM MPOAYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOIMUYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WJIK IPOAYKTOB PEAKIIUN).

A3oTcoaeprkaniue OpraHM4ecKue COeIMHEHUSI.

AMMHOKHCIIOTHI KaK amM(pOTEepHbIE OpraHuyueckue coeauHeHus. dusndeckue
U XUMHUYECKHME CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe rimiuHa). buomoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benkn kKak nOpuUpoOIHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. l[lepBuuHasd,
BTOpPUYHAsT M TPETUYHAsl CTPYKTypa OeiakoB. XHMHYECKHUE CBOWCTBA OEJIKOB:
TUAPOIIN3, ICHATYpallsl, KAYECTBEHHBIE peaKIMy Ha OCIIKU.

OKCHEpUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB M WX IPEBpAIICHUIL:
HaOJIIOICHUE U ONKMCAHUE JEMOHCTPALIMOHHBIX ONBITOB: J€HATypanus OEJIKOB MpU
HarpeBaHUM, LIBETHbIE PEAKIIUU OEJIKOB.

BricokoMoJieKyJISIpHBbIE COeIMHEHU S

OCHOBHBIE MOHSATHS XWMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIH, CPEIHSS MOJEKYIsIpHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEOUHEHHN —
NOJIMMEPU3ALMS U TTOJTUKOHICHCALIHS.

DOKCHEepUMEHTAIbHBIE METOJbl M3YYEHHUS BEIIECTB M HX IPEBpAIICHUIL:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOIHBIX U MCKYCCTBEHHBIX BOJOKOH, IMJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHbIe CBSI3H.



Peanuzanus MexxnpeaMeTHbIX CBS3€M MPU U3YYEHUH OPraHUYE€CKOW XUMUH B
10 xnacce ocylIecTBISETCS 4Yepe3 HCIOIb30BaHHE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX TOHSTUW, TaK W TMOHSITUHU, SIBIAIOIIUXCS CUCTEMHBIMHU JJIsI OTIEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOr'O 1IUKIIA.

OO0mIre ecTeCTBEHHO-HAYYHbIE MMOHSATHUS: SBJICHUE, HAYUHBIN (PakT, TUTIOTE3a,
3aKOH, TEOpHs, aHalIM3, CUHTE3, Kiaccu(ukauus, NepuoIuyHOCTb, HAOIIOEHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOAECIUPOBAHUE.

@dusuka: Marepusi, DHEprus, mMacca, aroM, DJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKU YPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHOe COCTOSHHE
BEILIECTBA, (PU3UYECKUE BETUUMHBI U €AMHUIIBI X U3MEPEHUS.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHusMe,
doTtocuHTE3, OMOJOTMYECKH aKTUBHBIC BellecTBa (O€IKW, YIJIEBOJIbI, KHUPHI,
(epMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJBI, MOJIE3HBIE UCKONAEMBbIE, TOILIUBO,
pecypchl.

TexHOnmorus: INHUILEBbIE MPOAYKThI, OCHOBBI PAalMOHAIBHOIO IHUTAHUS,
MOIOIIIAE CPENICTBA, JICKAPCTBEHHBIE U KOCMETHYECKHUE MPENapaThl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBILIASA U HEOPTAHUYECKAA XUMUSA

Teopernyeckue OCHOBbI XUMUHU

XUMUYECKU dneMeHT. AToM. Sapo aroma, H30TONBL JDJIEKTPOHHAS
000J10uKa. DHEPreTHUECKUe yPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
anemMeHThl. OCOOCHHOCTH pacIpeieNieHus JJIEKTPOHOB MO OpPOWTAISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOOB. DJICKTPOHHAS KOHPUTYpaIKs aTOMOB.

[Tepuoanueckuil 3akoH U [lepuoguyeckas cucremMa XMMHUYECKHUX DJIEMEHTOB
. Y. MenneneeBa. Csi3b nepuoauyeckoro 3akona u Ilepuoauyeckoil cuctemsl
xuMmudeckux 3nemeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOpPUEH CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHUYECKUX DJJIEMEHTOB U
o0pazyeMbIX MMM TPOCTBIX M CJIOXHBIX BEIIECTB MO TPYIMIaM U MEPHOJIaM.
3HavyeHue MepUOoANYECKOro 3aKOHA B pPa3BUTUU HAYKHU.

Crtpoenue BemiecTBa. XUMHYECKass CBSI3b. BHJbl XMMHYECKOW CBA3U
(koBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuiMdeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XMMHMUYECKOW CBsI3W (OOMEHHBII U JOHOPHO-
aKklenTopHslii). BogoponHas cBs3b. BaneHTHOCTh. DIEKTPOOTPUUATEIBLHOCTb.
Crenenb okuciieHusi. MOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIDpHOTO M HEMOJEKYJSIDHOTO  CTPOEHHUA.  3aKOH
MTOCTOSTHCTBA COCTaBa BEIIECTBA. THIbI KPUCTAIUIMYECKUX PELIETOK. 3aBUCHUMOCTD
CBOICTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

[Tonsitie o0 AuWcHepcHBIX cucTeMaxX. VICTUHHBIE M KOJUIOWUJIHBIE PACTBOPHI.
MaccoBas 10Jis1 BEIIeCTBa B pacTBOPE.

Knaccudukanms HEOPraHUYECKUX COCIMHCHUIA. Howmenknarypa
HEOpPraHUYECKHX BeIIeCTB. ['eHeTMyeckass CBA3b HEOPraHMYECKUX BEIIECTB,
MIPUHAJJIC)KAIUX K PA3JIUYHBIM KJIaCCaM.

Xumudeckas  peaknusa.  Knaccudukanmss  XUMHYECKHX — peaKIuii B
HEOPraHUYECKOW M OpPraHUYE€CKOW XHMHUHU. 3aKOH COXPAHEHHUS MAaCChl BEUIECTB,
3aKOH COXPAHEHUS U IPEBPAIICHUS SHEPTUU ITPU XUMUYECKUX PEAKIIUSX.

CKopocTh peakiuu, €€ 3aBUCUMOCTh OT Pa3NHYHBIX (akTopoB. OOpaTumMbie
peakuuu. Xumuuyeckoe paBHoBecue. MakTopbl, BIHSIOMIKE HA COCTOSHUE
xuMuueckoro pasHosecus. [Ipunnnn Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIe U clialdble AneKkTposuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJIAsl, HEUTpaJIbHAs, IIEJI0YHAs.

OKHUCIIUTENBHO-BOCCTAHOBUTEBHBIC PEAKIIVH.

DKCNEPUMEHTAIIbHBIE METOJbl M3YUYE€HUS BEHIECTB U WX NPEBPALICHUN:
neMoHcTpanus Tabiaun «llepuoanueckas cuctema xumudeckux snemerToB [l. U.
MeHnneneeBay, U3ydeHHE Mojelield KPUCTAUTMYECKUX PemETOK, HaOMIoJAcHuEe U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCHIA
BOJIOPOJia B MPUCYTCTBUU KATAIM3ATOPA, ONPEAEICHUE CPENIbl pACTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAIHHOTO HWHIWKATOpPA, pEaKIMd HOHHOTO OOMeHa),
IPOBEJICHNE TPAKTHIECCKON paboThl «BiausHKME pa3InUHbIX (PAKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN.

Pacuétnrble 3amaumn.

PacyéTtel 1O ypaBHEHUAM XUMHUUYECKUX pEaKIMH, B TOM 4YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C HMCIOJB30BAHUEM ITOHSTHS «MAacCOBas
JIOJISI BEILIECTBAY.

Heopranuueckass XuMus

Hemeranmnel. Ilonoxxkenne HemerayuioB B Ilepuoguyueckoirt  cucreme
xuMmudeckux anemeHToB J[. M. MeHneneeBa U OCOOEHHOCTH CTPOCHHS aTOMOB.
®du3nyeckre CBOMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (Ha MpuMepe
KHCJIOpO/a, cepbl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIUX HEMETAUIOB (TajoreHOB, CEphI, a30Ta,
docchopa, yriepoga U KpeMHHs)) W HUX  COEAMHEHUUH  (OKCHUJOB,
KHCJIOPOJICOJIEPIKAITUX KUCIIOT, BOAOPOAHBIX COSIUHEHUI ).

[IprMeHeHne BaXKHEUIIINX HEMETAIUIOB U UX COCIUHECHUH.



Meramnsl. Ilonoxenne meraiioB B llepuoguueckor cucremMe XMMHYECKUX
anemeHToB [[. . MenneneeBa. OcOOEHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0YEK
aToMOB MeTayioB. OOume ¢guiznueckue cBoiicTBa MeTauioB. CriiaBbl METaJIIOB.
DJIEKTPOXUMHUYECKUAN PAJT HAIPSYKEHU METaJIOB.

XUMHUYECKHE CBOMCTBA BAXXHEUIIMX META/UIOB (HATPUM, Kallui, KaJbIlUH,
MarHui, aTlfOMUHUH, LIUHK, XPOM, KEJI€30, ME/Ib) U UX COEJIMHEHUHN.

O6mue cnocoObl MojayueHus MetaioB. [IpumeHeHne MeTamioB B OBITY H
TEXHUKE.

OKCHEpUMEHTANIbHBIE METOJbl M3YYEHHUS BEIIECTB M WX IPEBpAIICHUIL:
U3Y4YEHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3l0OB HEMETAJJIOB, pEUICHUE
AKCIIEPUMEHTANILHBIX 3aJ]a4, HaOJOJICHUE M ONHCAHHE JAEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCUIA ATIOMUHHUSA C PacTBOpaMHU
KHCJIOT U LIEJI0Ye, KaYECTBEHHBIE PEaKMU HA KAaTUOHBI METAJIJIOB).

Pacuérnbie 3anaum.

PacuéTtel maccel BemiecTBa WM 00bEMa ra3oB MO HW3BECTHOMY KOJIUYECTBY
BEIIECTBAa, Macce WM O00BEMY OJHOIO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB,
pacu€rbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, ECIH OAHO
U3 BEIIECTB UMEET MPUMECH.

XuMHSA M KM3Hb

Ponp xuMum B oOecrieueHHH 3KOJOTHYECKOM, YHEPTreTHUEeCKON W THIIECBOM
0€e301aCHOCTH, pa3BUTHUU MeAUUUHBL. [lOHATHE O Hay4HBIX METOJaxX MO3HAHUS
BELIECTB U XUMUYECKUX PEAKIIH.

[IpeacraBinenuss 00 OOHMMX HAYYHBIX MPUHIUIIAX [POMBIIIJICHHOTO
MOJIYYEHHUS BAXKHEUIIINX BEILIECTB.

YenoBeK B MHUpE BEIIECTB M MAaTEpUAJIOB: Ba)XKHEWILHWE CTPOUTEIIbHBIC
MaTepuayibl, KOHCTPYKUHMOHHBIE MaTepuasbl, KpacKh, CTEKJIO, KEepaMHKa,
MaTepualbl JJs 3JIEKTPOHMKH, HaHOMAaTEpHUasbl, OPraHWYECKUE U MHUHEPAIbHbIC
yA0OpeHus.

XUMHSL ¥ 310pOBbE YEJIOBEKA: IMpaBUJIa HCIONb30BAaHUSA JIEKAPCTBEHHBIX
penaparoB, MpaBuja 0€30MaCHOr0 MCIOJIb30BAHUS MPENapaToB OBITOBOM XUMHH
B IIOBCEJHEBHOM KU3HMU.

MeXnpeaMeTHbIE CBSI3H.

Peanuzanuss  MeXNpeaIMETHbIX  CBA3€d OpU  HU3ydyeHUH OOwWed o
HEOpPraHM4ecKorM XxuMuM B 11 Kilacce OCylIECTBIISIETCS YEPE3 MCIOJIB30BAHUE KAK
OoOIMX €CTeCTBEHHO-HAYYHBIX TOHSATHH, TaK W TOHATHNA, SBISIONIUXCS
CUCTEMHBIMU JJI OT/AEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0mue ecTecCTBEHHO-HAy4YHbIE MOHSATHSA: HAy4YHbIM (PakT, rUNOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCUPUKaLUs, MEePUOJAUYHOCTh, HAOIIOECHUE,
9KCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SIBIICHHE.



®du3uKa: MaTepus, SHEPTHsl, Macca, aToOM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH,
U30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUN YPOBEHB, BEIIECTBO, TEJO,
00bEM, arperaTHOe COCTOSIHME BEIIeCTBa, (PM3UUYECKUE BEIMYMHBI U €AUHUIIBI UX
U3MEpPEHUSI, CKOPOCTh.

buonorus: kmerka, opraHm3M, 9JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOSJIEMEHTBI, BATAMUHBI, 0OOMEH BEILIECTB B OpraHU3Me.

I'eorpadusi: MuHepasbl, TOPHBIE MOPOJbI, MMOJE3HBIE UCKOMAEMBbIE, TOIUIUBO,
peCypchl.

TexHomorus: XUMHUYECKasi MPOMBIIUICHHOCTh, METAJUTyprusi, MPOU3BOJICTBO
CTPOUTEIBHBIX MaTEPHAJIOB, CEJIbCKOXO3SUCTBEHHOE MPOU3BOJICTBO, MHUILIEBAs
MPOMBINIJIEHHOCTh,  (hapMalieBTUYECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETUYECKHX IMpernapaToB, IPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpHaJIOB,
AIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUH.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI I10 XMMHWHU
HA BA30BOM YPOBHE CPE/IHEI'O OBILIEI'O OBPA3OBAHU A

JIMUHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yabTaraM OCBOEHHUS
0o0yJaroImuMucS TPOrpaMM cpeaHero oo6miero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJMETHBIM W NOpeAMETHbIM). HayyHO-METOAMYECKOM OCHOBOM  JJis
pa3pabOTKH TIAHUPYEMBIX PE3YJIBTaTOB OCBOCHUS MPOTPAMM CPEIHETO OOIIero
00pa3oBaHUsl SBISETCS] CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cootBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOJIXOJOM B CTPYKTypeE
JUYHOCTHBIX PE3YyJIbTaTOB OCBOEHUS MpeaMeTa «XUMHs» Ha YPOBHE CPEIHErO
o6mero o0pa3oBaHUs BBIJICIICHBI CIICTYIOIINE COCTABIISIOIIHE:

OCO3HaHHE OOYYaIOIIUMHCS POCCUUCKOM TPaKJAHCKOM HACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEACIICHUIO;

HaJIM4K1e MOTHUBAIIMHA K O0YYECHHUIO;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKICHUHN JTMYHOCTH HA OCHOBE
KJIFOUEBBIX LIEHHOCTEW U UCTOPUUYECKHUX TpaJULIMiA 0230BOM HAYKU XUMUMU;

FOTOBHOCTh M CIHOCOOHOCTH OOYYarolIMxcsi PYKOBOJICTBOBATHCS B CBOEH
JNEATENBHOCTH LIEHHOCTHO-CMBICJIOBBIMHU YCTAHOBKAaMH, MPHUCYIIUMH LIEJIOCTHON
CUCTEME XMMHUYECKOr0 00pa30BaHUs;

HaJU4Yue MPABOCO3HAHUS IKOJOTHYECKON KYJIbTYPhl U CIIOCOOHOCTH CTaBUTH
LEJIU U CTPOUTH )KU3HECHHbBIE IJIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOEHHUS MpeaMera «XHUMUsS» AOCTUTAIOTCA B
€MHCTBE Y4YeOHON M BOCHHUTATEIBHON JIESITEIBHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMU, COLIMOKYIBTYPHBIMHU, IyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU



U HuacajaMHd POCCHMCKOrO TI'pakJIaHCKOTO OOINECTBA, NMPHUHATHIMH B OOIICCTBE
HOpMaMKW W TpaBWIAMH  TOBEJECHHUS,  CIOCOOCTBYIOIIMMHU  IpolleccaM
CaMOITO3HAHUs, CaMOPA3BUTHS W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTHU
o0yyJarommxcs.

JIMYHOCTHBIE pE3yJIbTAThl OCBOCHHUS IpeaMeTa «XHUMHUS» OTpakaroT
c(hOpMUPOBAHHOCTh OIbBITA [MO3HABATEILHOM M MPAKTUUYECKON JESITEIbHOCTH
00yyJaromuxcs Mo peaqu3aluy IPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCJIE B
YacTH:

1) rpaxaaHCKOro BOCIUTAHMS .

OCO3HaHUS 00YUYaIOIIMMUCS CBOUX KOHCTUTYIITMOHHBIX TIpaB U 00SI3aHHOCTEH,
YBOXKECHUSI K 3aKOHY U ITPABOIOPAJIKY;

NPEJICTaBJICHUS O COIMAJIBHBIX HOPMax M TMpaBUJiaX MEXKINYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATEILHOCTU TMpPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU YYEOHBIX M IMMO3HABATEJIbHBIX 3aj/1ay, BBITTOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMUMATh M NPUHUMAThL MOTHUBBI, HAMEpPEHHS, JIOTUKY H
ApTyYMEHTBI IPYTUX MIPU aHAIIM3€ PA3IUYHBIX BUIOB YUeOHOM AEATEIbHOCTH;

2) NATPUOTUYECKOT0 BOCTIUTAHUSA .

IICHHOCTHOT'O OTHOIICHWSI K MCTOPUYECKOMY M HAy4YHOMY HacJeaulo
OTCUYECTBECHHON XHMMUH,

YBOKEHHSI K TIPOIIECCY TBOpPYECTBA B 00JIACTH TEOPUU M IMPAKTUUYECKOTO
MPUMEHEHUS XMMUM, OCO3HAHMSI TOTO, YTO JIOCTHXKEHHUS HAyKHU €CTh PEe3yjbTar
JUTITEIBHBIX ~ HAONIOACHUN, KpPOIOTIMBBIX  AIKCIICPUMEHTAIBHBIX  IOHMCKOB,
MOCTOSTHHOT'O TPyAa YYEHBIX U MPAKTUKOB;

WHTEpeca M TMO3HABATEIbHBIX MOTHBOB B TOJYYEHHU U MOCIEIYIOIIEM
aHaju3e MHQpOPMAITUU O TEPEJAOBBIX JTOCTHIKCHHSIX COBPEMEHHOM OTEYECTBEHHOMU
XHUMUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS

HPABCTBEHHOI'O CO3HAHUS, STUYECKOr0 MTOBEICHUS;

CITOCOOHOCTH OIEHUBATh CUTYyaIluH, CBA3aHHBIC C XUMUUYCCKUMH SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUS], OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OILICHMBAaTh CBOE IOBEICHUE W TOCTYIIKM CBOMX TOBAPHUILEH C
MO3UIMA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHMUE IIOCIEICTBUNA 3THX
MOCTYTKOB;

4) dpopmMupoBaHHs KYJbTYPbI 310POBbS:



NMOHUMAaHUS I[EHHOCTEH 30pOBOTO U 0Oe3omacHoro obpasza >KU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOI'O OTHOILEHHUS K COOCTBEHHOMY (DHU3HMYECKOMY M
MICUXUYECKOMY 37I0POBbIO;

coOrofieHUs TpaBuil 0€30MacHOTO OOpaIlleHHs C BellecTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

MOHUMAHUSl 1IEHHOCTH TPaBUJl HHAUBUAYAIHHOTO U  KOJUIEKTUBHOIO
0€30I1acHOTr0 MOBEJICHUS B CUTYAITUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JTIOJICH;

OCO3HaHMS TOCIICJICTBUNA W HEMPHUATUS BPEIHBIX MPHUBBIUEK (yHmOTpeOIeHUs
AJIKOT0JI51, HAPKOTUKOB, KypeHHs );

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHHKATUBHONH  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEeI0BATEIIbCKOM
NeSATEeIPHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W JPYrHMX BHAAX
NEeATENbHOCTH,

YCTAHOBKM Ha aKTUBHOE Yy4YacTHE B PEHICHUU NPAKTHUUYECKUX 3ajad
COITMAJIbHOM HAIPABJIICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY M3yUEHUIO Mpodeccruil pa3aTudHoro pojia, B TOM
YHUCJIe HA OCHOBE MMPUMEHEHUS TPEAMETHBIX 3HAHUI MO0 XUMUH;

YBaXKEHHUS K TPYAY, JIOJISIM TPyJa U pe3yjibTaTaM TPYAOBOU ESITEIHHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HMHAWBUIYAJIbHOH TpPaCKTOPUH
obpazoBaHus, Oyaymiel mnpodeccur W peanu3alid COOCTBEHHBIX >KU3HCHHBIX
MJIAHOB C YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XMMHU, HUHTEPECOB U
noTpeOHOCTEN 00IIeCTBa;

6) ’K0J10r14eCKOro BOCIIMTAHMS:

AKOJIOTMYECKH 11€7IeCO00Pa3HOTO OTHOILICHHS K IPUPOJE, KaK HCTOUYHHKY
CYIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa SKOJOTMYECKUX MPoOJieM, BIMSHUS
SKOHOMMYECKUX MPOIIECCOB HAa COCTOSTHUE MPUPOTHON U COLIMATIBHOU CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTIDKEHUW XUMHH IS
pelIeHust BOIPOCOB PAllMOHAIBHOTO MPUPOONOJIb30BAHHUS;

AKTUBHOT'O  HEMPUSTHS JCUCTBUN, MPUHOCAIIUX Bpel  OKpYKarolen
MPUPOJHON Cpelie, YMEHHS IMPOTHO3UPOBATh HEOJArOMpHATHBIE SKOJOTHYECKHE
MOCJEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;

HaJUYUsl Pa3BUTOr0O SKOJIOTHYECKOTO MBIIUICHUS, IKOJIOTUYECKON KYJIBTYPHI,
OTIbITa JeATEeIIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBAaTbCSI UMM B ITO3HABATEJIILHOM, KOMMYHUKATHUBHOW M COIMAIBHOM
MpPaKkTUKE, CIOCOOHOCTM M YMEHHUSI aKTUBHO MPOTUBOCTOSITH HUJEOJOTUU
xemodoouu;

7) 1eHHOCTH HAYYHOI'0 NMO3HAHMSI:



c(OPMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA HayKU U OOLIECTBEHHON IPAKTUKH;

NOHUMaHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ pojid B
(GbOopMHUpPOBAHUU PALMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JIaHUU 1IEIOCTHOTO
IpeJCTaBICHUs 00 OKpYXarolleM MHUpE Kak O €AMHCTBE MPUPOJbl U YEIOBEKa, B
NO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W pEIIEHUU MNpoOJIeM COXpaHEHUs
IPUPOIHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHMHUHM JUJII  COBPEMEHHOM
UMBUJIM3ALMA: B €€ TyMaHUCTUYECKOM HANpaBICHHOCTH M BaXHOW pOJNH B
CO37JaHUU HOBOW 0a3bl MaTepUagbHON KYJbTYpPBhI, PEIIEHUU TJI00AIBHBIX MPOOIeM
YCTOMUYMBOI'O Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, YHEPreTUYECKOM, MUIIEBON U
HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, OOECHEUYEHHUU YCIOBUMN
YCIEUIHOTO TPpyJa M OSKOJOTHYECKH KOM(OPTHON JKM3HM KaKJIOTO 4YJIeHA
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTHU: TOHHMMAaHUSI CYUIHOCTH METOOB
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTHU HCIHOJIb30BATh
NoJIy4aeMble 3HAHMS JJIs aHAIW3a U OOBSICHEHUS SIBJICHUN OKPY’KaOIIEro MUpa U
IPOUCXOASIINX B HEM U3MEHEHUM, YMEHUS JIeJ1aTh 000CHOBAHHBIE 3AKIIIOUEHHS Ha
OCHOBE Hay4HbIX (AKTOB M MMEIOUXCS JIaHHBIX C IEJIbI0 MOJy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CaMOCTOATEIBbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHust Ipo0JieM B pealibHbIX KU3HEHHBIX CUTYAIIUSIX;

MHTEpeca K IO3HAHUIO U UCCIIEN0BATEIBCKON JEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa3oBaHNI0, K AaKTUBHOMY IIOJIy4YCHHIO HOBBIX 3HAHUM MO XUMHH B
COOTBETCTBHUH C KU3HEHHBIMHU MOTPEOHOCTAMH;

UHTEpeca K OCOOCHHOCTAM Tpy/Aa B pa3iudHbIX chepax npodeccuoHanbHOMI
NEeATENBHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDHI

MetanpenmeTHble pe3yabTaThl OCBOCHHs Y4eOHOTO IMpeaMera «XHUMHUsS» Ha
YPOBHE CpPeAHEro 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBbIE IS bopMHpOBaHUS  MHPOBO33PEHUS o0Oy4Jaromuxcs
MEXIMCUUIUITMHAPHBIE (MEXIIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUS, OTPa’KAIOLINe
[EJIOCTHOCTh HAy4YHOM KapTUHBI MHpa W CHEUU(PUKY METOJOB IO3HAHUS,
UCTIONB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepwsi, BEIECTBO, DHEPIUs, SIBICHUE,
npoliecc, CUCTeMa, HAyYHbIM (pakT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopus, UCClleIOBaHKE, HAOTIOCHUE, U3MEPEHHE, SKCIIEPUMEHT U IpYyTHUE);



YHUBCPCAJIbHBIC yqe6HHe I[GﬁCTBPIH (HOSHaBaTeJIBHI)Ie, KOMMYHUKATHUBHBLIC,

pEryJIsTUBHBIE), o0ecreynBaoIne (dbopmHpoBaHue (yHKIMOHAIBHOU
IPAMOTHOCTH M COLUATILHON KOMIETEHIIUN 00yYaronInxcs;
CIIOCOOHOCTB o0yyaromuxcs UCIOJIb30BaTh OCBOEHHBIE

MEXIUCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC yUeOHBIC
JEUCTBUS B MMO3HABATEIBHON U COLMAIIBHOMN MTPAKTHUKE.

MertanpeaMeTHbIE PE3YJbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETrYJATHBHBIMHU
JICCTBUSIMU.

OBaagenue YHUBEPCAJIbHbIMH y4eOHBbIMH MO3HABAaTeJIbHbIMH
JNEUCTBUSAMM

1) 6a30Bble JJOrHYecKUe AeCTBUSI:

CaMOCTOATENLHO  (OPMYIMpPOBaTh W aKTyalW3upoBaTh  MpoOIEeMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpENENATh LEAU JEATEIbHOCTH, 3aJlaBasg MapamMeTpbl M KPUTEPUH HX
JIOCTUKEHUS, COOTHOCHUTD PE3YJIbTAaThl ACITEIbHOCTH C TOCTABICHHBIMU EIISIMH;

VCIIOJIb30BaTh MPU OCBOCHUW 3HAHUN MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICIIATh XAPAKTEPHBIE MPU3HAKU MOHSTUM U YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIIME MMOHITHS JJIsI OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpATh OCHOBaHUSI M KPUTEPUU I KIacCUPUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIINM;

YCTAHABJIMUBATh MPUYMHHO-CIICJICTBEHHBIE CBSA3M MEXKIY H3y4aeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTMYECKHE PACCyXJACHUS (MHIAYKTUBHBIC, JCAYKTUBHbBIC, IIO
aQHAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTU U TMPOTHBOPEUYHUS B paccMaTPUBAEMbBIX
SIBJICHUSX, (DOPMYJIMPOBAThH BBIBOJIBI M 3aKJIFOUCHUS,

IIPUMEHATH B MPOLIECCE MO3HAHUS, UCIIOJIb3yEMbBIE B XUMHU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJICIIU, MPEOOPA30BHIBATH MOAEIBHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHUMBOJ) DJJIeMEHTa, XUMH4YecKas ¢opMmyJia, ypaBHEHHE XHUMHUYECKOU
peaKkIuu — TMpU PEIICHUH Yy4eOHBIX MO3HABATEIBHBIX W IPAKTHUUYECKUX 3ajad,
MPUMEHATh Ha3BaHHBIE MOJIEIbHbBIC MPEICTABICHUS /IS BBISIBJICHUS XapaKTEPHBIX
MIPU3HAKOB U3YYaE€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHI.

2) 0a3oBbI€e HcCIeI0BaTEeIbCKUE 1eHCTBUSI:

BJIAJIETh OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHUYECKHUX
peaKumii;

dbopMyJIUpOBATH 1EIHU U 33/1a4d UCCIICIOBAHUS, UCTIOIb30BaTh TOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAHHBIE BOMPOCHl B KadyeCTBE HWHCTPYMEHTA



MO3HAHUS U OCHOBBI JJII (DOPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBACMBIX CYKICHUN;

BJIAJICTh HAaBBIKAMH CAMOCTOSTEIBHOTO IUIAHUPOBAHUS W IPOBEACHUS
YYEHHUECKUX AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJaTh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (popmMylIupoBaTh
0000IIeHHS ¥ BBIBOJIBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YIHTATOB HCCIEIOBAHUS,
COCTaBJIATh OOOCHOBAHHBINM OTYET O MpOeIaHHOM paboTe;

npuOOpEeTaTh OMNBIT YYEHUYECKOHW HCCIEIOBATENbCKOW U MPOEKTHOM
NESATETHbHOCTH, TPOSBISATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOWCKY METOJIOB pEIICHUS TMPaKTUYECKUX 3a/1ad, NPUMEHEHUIO pPa3InYHBIX
METO/I0B IMO3HAHMSL.

3) pa6ora c nunpopmanueii:

OPHUEHTHUPOBATHCA B PA3IUYHBIX HCTOYHHMKAX WHMopmarmu (HAy4dHO-
MOMyJIIpHAs JIUTEpaTypa XUMHUYECKOTO COJCp)KaHUs, CIPAaBOYHBIC TIOCOOUS,
pecypcebl HTepHeTa), aHanM3upoBaTh MUHPOPMALMIO PA3IMYHBIX BUAOB U (opM
IPEICTaBICHUS, KPUTHUYECKU OILICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCT;

(GbopMyIHpOBaTh 3aMpPOChl U MPUMEHSITh PA3JTMYHBIE METOJBI MPU TIOUCKE U
otbope wuHOOpPMALIUK, HEOOXOMWMOW JUIsI BBIMOJHEHHUS Y4YeOHBIX 3aj1ad
OIPEAECIIEHHOTO TUIIA;

puoOpeTaTh OIBIT WCIOIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHHA U Pa3TUIHBIX TTIOUCKOBBIX CHCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMaIbHYI0  (GOpMy  MPEACTaBICHUS
uHdopmaruu (cxembl, rpaduKe, TUarpaMMbl, TAOIUIIBI, PUCYHKU U APYTHE);

UCIIOJIb30BAaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBA Tpu pabdoTe C
XUMUYECKON uH(pOpMaleil: NpPUMEHATh MEXIpeAMETHbIe ((dusndyeckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYIIbl, a00peBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MPeoOpa3oBBIBATh 3HAKOBO-CUMBOJUYECKHAE CPEICTBA
HaTJISTHOCTH.

OgyajeHre YHUBEPCATbHBIMUA KOMMYHHUKATUBHBIMU J1€CTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAaEMOM TeMbl B XOJI€ IUAJIOra U/Uiu
JTUCKYCCHHW, BBICKa3bIBaTh  wjaeH, (OPMYJIUPOBATh CBOM  MPEIOKECHUS
OTHOCHUTEJIHLHO BBIMTOJTHEHUS IPEIJIOKCHHON 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEl pe3ylbTaTOB IO3HABATEIILHON JIESITENbHOCTH,
MOJIYYEHHBIX CAMOCTOSTEIHFHO HJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBIMOJIHEHUHN
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHIECKOW PabOThI 10 MCCIICOBAHUIO CBONCTB
M3Y4aeMbIX BEIIECTB, peaan3allid y9eOHOTO MPOEKTa U (HOPMYIUPOBATH BHIBOJIBI
0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COIJIACOBAHUS TO3UIUN B
X0J1e 00CYXIACHUS 1 0OMEHAa MHCHUSIMH.



OByajieHNe YHUBEPCATbHBIMHU PETryJISTHBHBIMHU JeHCTBUAMM:

CaMOCTOSATENIFHO IJIAHUPOBATh W OCYIIECTBIATH CBOIO TO3HABATEIHHYIO
JEATEIBbHOCTh, ONpeaesas e€¢ Ieau W 3aJadd, KOHTPOJMPOBATH W IO Mepe
HEOOXOJIMMOCTH KOPPEKTHUPOBAaTh MpeajiaraéMblii  aJlrOpuTM JCHUCTBUM TpHU
BBITIOJTHEHWHW Y4YE€OHBIX U HCCIEIOBATCIIbCKUX 3aj7ay, BBIOMpaTh Haubojee
3¢ (eKTUBHBIN €rMOCOO MX pEelIeHUuss C YYETOM MOJYYEHHS HOBBIX 3HAHUU O
BCIECTBAX U XUMHYCCKHX PCAKITHSIX;

OCYIIIECTBIIATH CAMOKOHTPOJIb CBOEH JIEITEIIbHOCTH Ha OCHOBE CaMoOaHajIu3a
1 CaMOOIICHKH.

IHNPEIMETHBIE PE3YJIBTATDBI
10 KJIACC

[IpeameTHple pe3ynbTaThl OCBOEHUs Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(OPMUPOBAHHOCTh  MPEJCTABICHUH O XHUMHUYECKOW  COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHON KAPTUHBI MHUpa, pPOJIM XHUMHUM B TIIO3HAHUM SIBJICHUU
OpupoAbsl, B  (QOPMUPOBAHMU MBIIUIEHHS W KyJbTYpbl JIMYHOCTH, €€
(GYyHKUIHOHATBHOM TPaMOTHOCTH, HEOOXOIMMOM JJI pEHIeHHUs] TPAKTUYECKUX 3a/1au
U 9KOJOrM4eCKHM OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3/I0POBBIO M IPHUPOIHOM
cpene;

BJIQJICHUE  CHCTEMOW  XUMHUYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJAralIIue TMOHATHS (XMMHYECKUH BJIEMEHT, aToM, D3JIEKTPOHHAas
000JI04Ka aTOMa, MOJIEKYJIa, BAJIECHTHOCTh, JIEKTPOOTPULIATEIbHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas ¢opmyia (pa3BEpHyTas M COKpalléHHAs), MOJb, MOJIApHas
Macca, MOJISIpHBIM O00BEM, YIJIEPOJIHBIA CKeJeT, (YyHKIHMOHANbHAsA TIpyImIa,
paauKal, U30Mepusi, U30MEpbl, TOMOJIOTMYECKUNA PsiJl, TOMOJIOTH, YIJI€BOJOPO/IbI,
KHCIIOPOJ, U Aa30TCOJEpXkAIINE COEAUHEHUS, MOHOMED, IOJIMMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJIAPHBIE COCIMHEHNUS); TEOPUH M 3aKOHBI (TEOPHsI CTPOEHUS
opranunyeckux BemniecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MacChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKHM S3bIK XUMHUHU; MHUPOBO33PEHUYECKUE 3HAHUA,
JeXallie B OCHOBE IOHMMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XUMHUYECKHX
ABIIEHUHN, (AKTOIIOTUYECKUE CBEACHHUS O CBOWCTBAX, COCTaBe, MONYYCHHH U
0€e30I1aCHOM HCIIOJIb30BaHUM BAXKHEWIIUX OPraHMYECKUX BEUIECTB B OBITY U
IPAKTUYECKOH 1eATEIbHOCTH YEJI0BEKa;

c(OPMUPOBAHHOCTh YMEHHUM BBISBIATH XapaKTepHbIE MPU3HAKU IOHITHM,
yCTaHaBJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpU
OMKMCaHUM COCTaBa, CTPOCHUS U MPEBPAIICHUI OPraHMYeCKUX COEAMHEHUI;



c(hOpMHPOBAHHOCTh YMEHHI HCIOIH30BATh XUMHUYECKYI0 CHUMBOJHKY JIJIS
COCTAaBJICHHUSI MOJIEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
dbopMysl OpraHMYeCKMX BEIIECTB W YPAaBHCHUN XUMHUUYECKUX pEaKIIUi,
W3TOTaBIIMBaTh MOJIEN MOJIEKYJ OPTaHMYECKHX BEUIECTB MJI WILTIOCTPAIUU KX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHUN YyCTaHABIWBATh MPUHAJIEHKHOCTh H3YYCHHBIX
OpPraHMYECKHUX BEIIECTB 110 HX COCTaBY U CTPOCHUIO K OMNPEICIEHHOMY
KJIacCy/Tpynne coeauHeHui (yriIeBOJOpO/Abl, KHCIOPOI U a30TCOAEpKalue
COCMHEHHUS, BBICOKOMOJICKYJISIDHBIE COEIMHEHMS), JaBaTb KM Ha3BaHUS IO
cuctematnueckoir HomeHkmarype (IUPAC), a Takxke NPUBOAWTH TPUBHATBHBIC
HA3BaHUSl OT/EJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITHJICH, MPOMHIEH, alleTUJIEH,
ATWJICHTJIMKOMb, TJHIEpUH, (eHos, (HOopMallbIeTH, aleTalblAeru]l, MypaBbUHAs
KHCJIOTA, YKCYCHAsi KUCJIO0Ta, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAsT KUCJI0TA, TII0K03a,
bpyKTO3a, Kpaxma, IeJUTI0JI03a, TIUI1H);

c(OPMHPOBAHHOCTh YMEHUSl ONPEACNATh BHUABI XUMHUYECKON CBS3H B
OpraHUYECKUX COEANHEHUSX (OAMHAPHBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHUSI TPUMEHSATH IMOJOKEHUS TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 11t 0ObSICHEHUS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILECTB;

c(hOpMHPOBAHHOCTh ~ yMEHUH  XapaKTepu3oBaTh  COCTaB, CTPOCHUE,
dbu3nyeckrue M XUMHUYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTENICH Pa3IMYHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, JTUJICH, MPOIUJICH, alleTUJICH,
Oyramauen-1,3, metunOyraauen-1,3, O€H30J, METAHOJ, 3TAHOJ, ATHJICHTJIHKOIIb,
IIAIepyH, (EHOJI, alleTalbIeTH, MypaBbHUHAs M YKCYCHAasl KHCIIOTHI, TJIIOKO3a,
KpaxMall, [IeJUII0JI03a, aMUHOYKCYCHAsl KHCJIOTa), WILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXJy HUMH YPaBHCHHSIMU COOTBETCTBYIOIIMX XHUMHUYECKHX pPEaKIHil ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOpMyT;

c(hOpMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOIOPOIHOTO
Colpbid  (HE(Th, NPUPOAHBIM Ta3, Yyrojib), CHOCOOBI HX MEpepadbOTKH U
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(OpPMHPOBAHHOCTh YMEHHMI TPOBOJUTH BBIUYUCICHUS 10 XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOI'O BEIIECTBA WJIU MPOIYKTa
peakIMyu 1O W3BECTHBIM Macce, 00bEMY, KOJMUYECTBY OJHOTO U3 HCXOIHBIX
BEIIECTB WJIU MPOYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAHMM OO0 OCHOBHBIX
METOJ[aX HAYyYHOI'O MO3HAHUS, UCIIOIb3YEMbIX B XMMHUU MPU U3YUYEHUU BEILIECTB U
XUMUYECKUX SIBJICHUM (HaOJIOAeHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMHUYECKHE 3HAHMS ISl TPUHATUS PEIICHUA B



KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBSI3aHHBIX C BEIIECTBAMU U HUX
IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHHI COOJIO/IaTh MPaBUIa MOJ30BAHUS XUMUUYECKOM
NOCYJIOM U J1TabopaTOpHBIM OOOPYJOBAaHMEM, a TaKXKe MpaBWiIa OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKIIMSIMH MO BBITIOJIHEHUIO JTA0OPATOPHBIX
XUMUUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IUIAHUPOBATh U BBINOJHATh XUMHYECKUM
AKCTIEPUMEHT (IIPEBpAIICHNs] OPraHUYECKUX BEIECTB MPU HArPEBaHUH, MTOTyUEHUE
ATUJIEHA W U3YYEHHE €ro CBOWMCTB, KAY€CTBEHHbIC PEAKIUU OPraHUuYECKHUX
BEILIECTB, JIeHaTypalus OCJIKOB NpPH HArpeBaHUU, I[BETHBbIE pEaKIuu OEIKOB) B
COOTBETCTBUM C TMpPaBWJIaMH TEXHUKH OE€30MAaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U JA0OPATOPHBIM OOOpPYJOBaHUEM, TIPEJCTABIATH PE3YJIbTATHI
XUMUYECKOTO SKCIEpPUMEHTa B (opMe 3amuch ypaBHEHHH COOTBETCTBYIOIIHUX
peakiuii 1 GopMyaUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUW KPUTUYECKH aHAIU3UPOBATh XUMHUYECKYIO
uH(opMaIuIo, TMONMYyYaeMyl0 U3 pa3HbIX HCTOYHHUKOB (CpelCTBa MacCOBOM
uHpopmanuu, IHTEpHET 1 ApyrUX);

chOpMUPOBAHHOCTh ~ YMEHUH  COONIOJATh  MpaBWjia  DKOJOTHYECKU
1[eJIeCO00pa3HOro TMOBENEHUS B OBITY W TPYIOBOM NEATENTBHOCTH B LEJSAX
COXpaHEHUsI CBOErO 3J0pPOBbS U OKPYKAIOIIEW NPUPOJHON CpEnbl, OCO3HABATh
OTMACHOCTb BO3JICMCTBUSI HAa >KUBBIE OPraHU3MbI OMPEACIEHHBIX OPraHUYECKUX
BELIECTB, MOHMMas cMbica mnokaszarens [IJIK, mosicHsITh Ha mpumepax crocoObl
YMEHBIICHUSI W TMPEJOTBpPAlEHUs WX BPEIHOrO0 BO3JAECHCTBUS Ha OpPraHU3M
YEJI0BEKa;

JUIs OOYYarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHUE
NPUMEHATh 3HAHUST 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHU;

JUISL CHAENBIX H CIA0OBHIAIMINX OOYYAIONIUXCS: YMEHHE WCIIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuit JI. bpaiins mig 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenmetHbie pe3ysibTaThl OCBOCHHSI Kypca «OOImass ¥ HeopraHudeckas
XUMUSD OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh  MPEJACTABICHUH: O XHMHYECKOH COCTaBJISIOIICH
€CTECTBCHHO-HAYyYHOM KAPTHUHBI MHpPA, POJIM XHMUU B TO3HAHUU SIBJICHUU
npupoabl, B (GOPMUPOBAHWU MBIIUICHUS U KYJIBTYpbl JIMYHOCTH, €&
(GyHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM JIJIs pelIeHUs MPAKTUYSCKUX 3a71a4



U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTHOM
cpene;

BJIAJICHUEC  CUCTEMOM  XMMMYECKMX  3HAaHHW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIIME TMOHATHS (XUMHUYSCKUI 3JEMEHT, aTtoM, u3orom, S-, p-, O-
AJIEKTPOHHBIE OPOUTANM aTOMOB, HWOH, MOJIEKYJia, MOJIb, MOJISPHBIM OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTD, CTENIEHb OKUCJICHUS, XUMUUYECKas CBA3b
(KoBaJIeHTHas, MOHHAs, METaJTMUecKas, BOJIOPOJIHAS ), KpUCTAJUTMYECKas PeIIéTKa,
TUNBl XUMHYECKUX  PEAKLMH, PaCTBOpP, DJIEKTPOIMUTHI,  HEIJIECKTPOJIUTHI,
3JIEKTPOJINTUYECKAs JAUCCOLUMANUs, OKHUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUYECKON peakiMu, XUMHUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJICKTPOJIIUTUYECKOW AUCCOUMAlnM, nepuoandeckuid 3akoH [l. WM. Menpneneesa,
3aKOH COXPaHEHMSI MACChl BELIECTB, 3aKOH COXPAHCHUS U IIPEBPALICHUS] SHEPTUH
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMUECKUN S3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAINME B OCHOBE IMOHUMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XMMUYECKHUX SIBIEHUH, (PAKTOJIOTMUYECKHUE CBEJEHHUS O CBOMCTBAX,
COCTaBe, MOJYyYeHUH U 0€30MaCHOM HCIOJIb30BAaHUHM BAXKHEUIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUUYECKOU JIEATEIHHOCTH YEIOBEKa,;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIATh XapaKTEpHbIC MPU3HAKU TOHATHIM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, WUCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHUS IMpPU
ONMCAHUY HEOPTaHUYECKUX BEILECTB U UX MPEBPALICHUN;

c(hOpMUPOBAHHOCTh YMEHHH HCIOJIb30BATh XUMHYECKYIO CHUMBOJIMKY JJIS
coctaBieHuss (HOpPMYyJ BEIIECTB M  yPaBHEHUH  XUMHYECKUX  PEaKIUH,
cuctematuyeckyto HomeHkIatypy (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIBHBIX
HEOPraHMYEeCKUX BellecTB (yrapHblil ra3, YIJIEKUCIBIM Ta3, aMMHaK, Tami€Has
U3BECTh, HETAIIEHAS] U3BECTh, MUTHEBAs CO/A, IUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHUM OMPENEATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKUX AJIEMEHTOB B COCAMHEHUSX PA3JIMYHOrO COCTaBa, BUJ XUMHUYECKOU
CBSI3U (KOBAJICHTHAs, MOHHAs, METAUIMYECKasi, BOJOPO/IHAS) B COCIMHEHUSX, THUII
KPUCTATMYECKON PEIIETKM KOHKPETHOTO BeIlleCTBa (aTOMHAasi, MOJICKYJISIpHas,
MOHHAs, METAJJIMYECKast), XapakTep Cpebl B BOAHBIX pacTBOpPaX HEOPraHUYECKHUX
COCJIMHECHUU;

c(hOpMHPOBAHHOCTH YMEHUU YCTaHABJINBATh MPUHAJIC)KHOCTD
HEOPraHMYECKUX BEIIECTB MO KX COCTaBy K OMNpPEACTIEHHOMY Kiaccy/rpymnre
COEIMHEHMH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJIbI, OKCUbI, OCHOBAHUS,
KHUCIIOTBI, aM()OTEPHBIE THAPOKCUIBI, COJH );

c(hOpMHPOBAHHOCTh YMEHHI PacKpbIBaTh CMBICH MEPUOAUYECKOro 3aKoHa /1.
N. MenpeneeBa u A€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIHHYIO
U TIPOTHOCTHYECKYI0 QYHKIIUU;



c(hOpPMHPOBAHHOCTh yMEHUN XapaKTepU30BaTh JIJICKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB Ilepmoandeckon CHCTEMBI
xumuueckux snemMeHToB JI. M. MeHneneeBa, MCHONb3ys MOHATHS «S-, P-, O-
3JIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKUE YPOBHUY, OOBSCHSTH
3aKOHOMEPHOCTH U3MEHEHUSI CBOWCTB XMMHUUYECKHUX JJIEMEHTOB U UX COCIMHEHUMU
1o nepuoaam u rpynnam [lepuoauyueckoit cucTeMbl XUMUYECKUX 35ieMeHTOB /. U.
Menpeneena;

c(hOpMHPOBAHHOCTh YMEHHUM  XapaKTepus3oBaTh (OMHCHIBATH)  OOIIUE
XMMHUYECKHME CBOWCTBA HEOPraHWYECKHX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPXKAATh CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXIAY HEOPTraHMYECKUMU
BEILIECTBAMU C IIOMOILBIO YPABHEHUN COOTBETCTBYIOIIUX XMMUYECKUX PEAKIUN;

c(OpMHPOBAHHOCTh YMEHHS KIACCH(DUIIMPOBATH XUMHUYECKHUE PEAKIUU TIO0
pa3IMYHBIM TPU3HAKaM (YUCIy W COCTaBY PEarupyrolnX BeEIIECTB, TEIJIOBOMY
s dexTy peakunu, U3MEHEHHUIO CTEMECHEW OKHUCICHHUS 3JIEMEHTOB, OOpaTUMOCTHU
peakiny, y4acTHIO KaTaau3aropa);

c(hOpMHPOBAHHOCTh YMEHHM COCTaBJISTh YPABHEHUSI PEAKIMA Pa3TUIHBIX
THUIIOB, TIOJIHBIE U COKpAIIEHHbBIE YPABHEHUSI PEAKIIUM MOHHOTO OOMEHA, YUUThIBas
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKIHUH UAYT A0 KOHIIA;

c(OpMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUH, TMOJITBEPKIAIOIINE
KAQUEeCTBEHHBIM COCTaB pPA3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATH
ONBITHBIM IMYTEM MOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIICCTB;

c(OpPMHPOBAHHOCTh YMEHHH  pPaCKpbIBaTh CYIIHOCTh  OKHCJIUTEIBbHO-
BOCCTAaHOBUTEJHHBIX PEAKIIUA MOCPEJACTBOM COCTABJICHHS 3JIEKTPOHHOrO OanaHca
3THUX PEAKIIHN;

c(hOpMUPOBAHHOCTh YMEHUM OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUUYECKOM
pEeaKIMK OT Pa3IUYHBIX (PAKTOPOB; XapaKTEep CMEIIEHUS XUMUYECKOTO PAaBHOBECHUS
B 3aBHCHMOCTH OT BHEIIHEro Bo3jaciicTBus (npuniui Jle Illarense);

c(hOpMUPOBAHHOCThL YMEHHMM XapaKTepuU30BaThb XHUMHUYECKHE MPOIIECCHI,
JIe)KAIUE B OCHOBE IPOMBINUIEHHOIO IIOJIYyYE€HUsI CEPHOM KHCIJIOTHI, aMMHUAaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX NPUHIMIAX U
AKOJIOTMYECKUX MPOOJIeMaxX XUMUUECKOTO MTPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHHUS C HCIOJIb30BAaHUEM
MOHSTUSL «MaccoBasi JI0Jsl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IpY XUMHYECKUX PEaKIUsIX, MacChl BEIIECTBA WK 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0BEMY OJIHOTO M3 YUYACTBYIOIIUX B pEaKIUU
BEILIECTB, TEIJIOBOTO 3((eKTa peakiui Ha OCHOBE 3aKOHOB COXPAaHEHUS MacChl
BEILIECTB, IPEBPALLCHUS U COXPAHEHUS DHEPIUU;



c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATH MTPaBUja MOJIb30BAHUS XHMHUYECKOM
NOCy/I0M U J1abOpaTOpHBIM O0OpPYJOBAaHUEM, a TaKKe IMpaBwia OOpalieHus ¢
BCIIECTBAMHU B COOTBETCTBUHM C MHCTPYKIIMSIMH IO BBITTOJIHCHHUIO JTA0OPAaTOPHBIX
XUMUYECKUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHUN IUTAHUPOBATH U BBIMIOJHATH XUMHUYECKHM
AKCIIEPUMEHT (Pa3jloKeHHE MEePOKCHIa BOAOPOAA B MPHUCYTCTBUU KaTalU3aTopa,
OMpeNeJIeHUEe Cpellbl PacTBOPOB BEHIECTB C IOMOIIBIO YHHUBEPCATHLHOTO
WHIMKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON pEaKiuy,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHBIE PEaKIMu Ha cyibdaT-, KapOoHAT- H
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHUE SKCIEPUMEHTAIBHBIX 3a1ad TI0
TeMaM «Metamiey U «HeMeramib») B COOTBETCTBHM C NPAaBWJIAMH TEXHUKU
0e30macHOCTH MPHU OOPAIICHUU C BEIIECTBAMHU U JTAOOPATOPHBIM 000PYAOBaHUEM,
MPEACTABISATh PE3YJNbTaThl XUMHUYECKOTO JKCIIepuMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIONIUX peaknuii U (OPMYITUPOBATH BBHIBOABI Ha OCHOBE
ATUX PE3yJIbTATOB,;

c(OPMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(pOpMaIMIO, MOJIYYaEMYyK U3 pa3HbIX HCTOYHHUKOB (CpelICcTBa MAacCOBOM
KOMMYHUKaIuu, IHTepHEeT 1 ApYTHX);

chOpMHPOBAHHOCTh ~ YMEHHMH  cOONIOAATh  MpaBWJa  DKOJIOTMYECKH
11eJIeCO00pa3HOro TMOBENEHUS B OBITY W TPYIOBOM NEATETBHOCTH B IEISAX
COXpaHEHUsI CBOErO 3J0pPOBbS U OKPYKAIOIIEH MNPUPOJHON Cpenbl, OCO3HABATh
OMaCHOCTh BO3JICHCTBUS HA KUBBIC OPTraHU3MBI OMPEACIEHHBIX BEIICCTB, TOHUMAS
cmpicnt mokazatens [IJIK, mosicHAT, Ha mpuMepax CrocoObl YMEHBIIEHUS U
PEIOTBPAIICHUS UX BPETHOTO BO3/CHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUTsl 0OYYaroNUXCsl ¢ OTPAaHUYCHHBIMA BO3MOXKHOCTSIMH 3]I0POBBS: YMEHHUE
IPUMEHSATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX TO3HAHUS BEIISCTB U
XUMUYECKUX SIBJICHUM;

JUISL CHAENBIX H CIA0OBHIAIMINX OOYYAIONIUXCS: YMEHHE WCIIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuit JI. bpaiins mig 3anucu XMMUYECKUX

dbopmyi.

Peasm3zanust nporpaMMbl BOCIIMTAHUSA:
- dOopMHUPOBAHUE POCCUHCKOU TPaKIaHCKOMN WJICHTUYHOCTH,

MPUHAJJICAKHOCTH K 00ITHOCTH rpaxaaH Poccuiickoit denepanuu.

- Bocniuranue mo0Bu K poaHOMY Kpato, Poaune, cBoeMy Hapoidy, yBaKCHHS
K ApyruM Haponam Poccuu

- Bocnutanue Ha OCHOBE JYXOBHO-HPAaBCTBEHHOW KyJIbTYpbl HapOI0B
Poccun.



- @®opMHpOBaHME ICTETUYECKOM KYJBTYpbl Ha OCHOBE POCCHHUCKHX
TPaJAMIIMOHHBIX JTYXOBHBIX IIEHHOCTEH, MNpUOOIIeHne K Jy4lIMM o0pasuam
OTEYECTBEHHOI'O U MUPOBOI'0 NCKYCCTBA

- Bocriuranue yBaxeHus K TpyAy, TPYyASAIIMMCS, pe3yibTaTaM Tpyaa (CBOEro
U APYTHUX JHOJEN)

- ®opmupoBaHHe SKOJOTUYECKONW KYJIBTYpBI, OTBETCTBEHHOI'O, OEpPEkKHOIO
OTHOILLIEHUS K IPUPOJIE, OKPYKAIOLIEH Cpelie

- Bocniutanue crpemiieHUsl K MO3HAHUIO ce0s M APYIHX JIIOJEH, MPUPOIBI U
oO1recTBa

IIpu peanu3zanuu NporpaMmMsbl UCHOJIb3YyeTCH CJeAylolliee MATePUaIbHO-
TeXHHYECKOoe odecrneyeHue:

- nuudpoBas maboparopuss s mKoJbHUKOB LleHTpa 00pa3oBaHUs
€CTECTBEHHO-HAYYHOM HampaBlIeHHOCTH « Touka pocTay;

- HOoyTOyku lleHTpa 0Opa3oBaHUS €CTECTBEHHO-HAYYHOW HAIPABICHHOCTH
«Touxu pocray;

- WHTEpakTWBHas TmaHenb lleHTpa  00pa3oBaHHMS €CTECTBEHHO-HAyYHOU
HarpaBjaeHHOCTH «Touku pocTay.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnunyecTBo yacos
Ne HaumeHoBaHMe pa3ieiioB DaekTpoHHBIE (HH(POBHIE)
Konrpoabubie | IIpakTuyeckue
n/n U TeM IPOrpaMMmbl Bcero o0pa3oBaTe/bHbIE PeCypPChI
padoThI padoThI
Pasnea 1. TeopeTuyeckne 0OCHOBBI OPraHN4YecKOi XUMHH
[IpenmeT oprannueckon
.T .
1.1 XHMHUH. L COPHA CTPOCHITA . 3 0 0 https://resh.edu.ru/subject/lesson/6149/start/170388/
OpPTraHUYECKHUX COeTMHEHUN
A. M. bytneposa
Htoro no pazneny 3
Pazpnen 2. YriaeBogopoabsl
IT
2.1 PEACIBHDIC YIICBOAOPOAT 2 0 0 https://resh.edu.ru/subject/lesson/6151/start/149993/
— aJIKaHBbI
Henpenenbubie
2.2 YTJIEBOJIOPO/IbI: AJTKCHBI, 6 0 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
AJIKaIUCHBbI, aJIKIMHBI
A
2.3 poMaTiTecie 2 0 0 https://resh.edu.ru/subject/lesson/4775/start/150494/
YIJIEBOOPOIBI
[IpupoaHbIE HICTOYHUKH
24 YTIIEBOJOPOIOB U HX 3 1 0 https://resh.edu.ru/subject/lesson/6148/start/170461/
nepepaboTka
Hroro mo pazneny 13
Pasnen 3. Kucsiopoacoaep:xaniue oprannieckue coeJuHeHust
3.1 Crupter. denon 3 0 0 https://resh.edu.ru/subject/lesson/4769/start/150550/




https://resh.edu.ru/subject/lesson/5727/start/150577/

Ansneruasl. KapOboHOBBIE

3.2 7 https://resh.edu.ru/subject/lesson/4776/start/150604/
KucnoThl. ClloKHbIE 3(PUPHI
33 v 3 https://resh.edu.ru/subject/lesson/6150/start/150687/
) TTCBOJET https://resh.edu.ru/subject/lesson/5413/start/150714/
Hroro no pazneny 13

Pa3zzen 4. A3oTcoaep:kanie opraHudecKue coeTHHEHHsI

4.1

AMuHBI. AMAHOKWCIIOTEL.
benku

3

https://resh.edu.ru/subject/lesson/4743/start/150742/

Hroro no pazneny

3

Paspnen S. BbicokOMOJIEKY IsIpHbI€E COeIUHEHUS

[Inactmaccel. Kayuyku.

51 2 https://resh.edu.ru/subject/lesson/6095/start/150823/
Bosokna
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB 34

[10 ITPOIT'PAMME




11 KJIACC

KoaunuyecTBo yacoB

Ne HaumeHnoBanue pa3iesioB u JJyieKTPpOHHBIE (LU PpoBbIE)
Kontposabubie | IlpakTnueckue
n/n TeM MPOrpamMMbl Beero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
Pa3znen 1. Teopernueckne 0OCHOBbI XUMUM
CtpoeHne aToOMOB.
[Tepronnueckuii 3aKOH 1
1.1 [lepronnyeckas cucrema 3 0 0 https://resh.edu.ru/subject/lesson/6332/start/151021/
XHUMHYECKHUX 3JIeMEHTOB /1.
. MenneneeBa
C . .
1.2 TPOCHHE BetiecTsa 4 0 0 https://resh.edu.ru/subject/lesson/5581/start/151081/
MHuoroo6pasue BemecTB
1.3 XUMUYECKUE peaKinu 6 1 1 https://resh.edu.ru/subject/lesson/4938/start/151107/
Hroro no pazneny 13
Pa3nea 2. Heoprannyeckasi XuMust
21 MeTaint 5 0 1 https://resh.edu.ru/subject/lesson/5814/start/151239/
' https://resh.edu.ru/subject/lesson/3493/start/151213/
29 u 9 1 1 https://resh.edu.ru/subject/lesson/5939/start/151320/
' CMETAILIBT https://resh.edu.ru/subject/lesson/5913/start/151347/
C .
2.3 BA3H HeOprafacciux 1 2 0 0 https://resh.edu.ru/subject/lesson/4960/start/151374/
OpFaHquCKHX BCIICCTB
Nroro no pazgeny 17
Pa3nea 3. XumMusd u :KHU3HL
3.1 XUMHSA U KU3HD 4 0 0 https://resh.edu.ru/subject/lesson/3504/start/151485/




Htoro no pazneny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME
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