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HOACHUTEJBHASA 3AIIMCKA

Pabouasi mporpamMmma o XMMUU Ha YPOBHE CpeHEro oOiero oOpa3oBaHMs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit dexeparnuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepaibHOM  00pa30BaTENbHOM MPOTPAMMbl CPEAHEro O00IIeTo 00pa3oBaHUs
(®OIT COO), npencraBieHHbIXx B @DeaepalibHOM  TOCYIapCTBEHHOM
obpazoBarenpHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanuy, peamu3yOIUX OCHOBHBIE 00pa3oBaTelbHbIE NPOrpaMMBbl, U
OCHOBHBIX ToNoXkeHu «Ctparerun pa3BUTHS BocnuTaHusd B Poccuiickoil
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

B yueOHOM maHe cpeaHero oOmEero oOpa3oBaHMs MNPeAMET «XUMUS»
0a30BOro YpOBHSI BXOJUT B COCTaB MPEAMETHON 00sacT «EcTecTBEHHO-HAay4YHbIE
IPEAMETBD.

OO111ee YnCa0 YacoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBaHusi, coctabisieT 68 vacos: B 10 kiacce — 34 yaca (1

gac B HeJento), B 11 kmacce — 34 yaca (1 gac B Hepenio).



COAEPXKXAHUE OBYUEHUA
10 KITIACC
OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XUMMHUH

[IpenmeTr opraHMYeCcKON XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHUaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coequHennii A. M. BytnepoBa, €€ ocHOBHbIE 110J10’keHUSA. CTPYKTYpHBbIE (POPMYJIBI
OpraHWYECKUX BelecTB. ['omonorus, wn3omepus. XHUMHUYECKAass CBA3b B
OpPTraHWYECKUX COCITMHEHUSAX — OJMHAPHBIC U KPATHBIE CBS3H.

[TpencraBienue o kiaccu(puUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpPraHUYECKUX COEAMHEHUN (cucTeMaTuyeckas) M TPUBHAJIbHBIE Ha3BaHUS
BAKHEHMIINX IPEICTABUTENECH KJIACCOB OPraHUYECKUX BEILIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl HM3yYEHUS BEUIECTB M HMX IPEBpALICHUN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYecKHX BEIIECTB M MaTepualaMu Ha HUX
OCHOBE, MOJICIMPOBAHME MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAONIOJEHUE U
OIMCAHUE JEMOHCTPALMOHHBIX ONBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEILECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIUBAHUE U TOPEHHUE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU pAA. MeraH W dTaH —
npocTeiiliie MNPEACTaBUTENN alKaHOB: (PU3WYECKUEe M XMMHUYECKHE CBOWMCTBA
(peakuuy 3aMeIleHuss M TOPEHHs), HAXOXKACHUE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKUN pAN. DTUJIEH U IPONUIEH —
OpocTeiilie NPEACTaBUTENU AaJKEHOB: (PU3WYECKUE W XHMUYECKHME CBOMCTBA
(peakuuMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUApATALlMU, OKHUCIECHUS U
NOJINMEPU3ALIUH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyraauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BakHeWIIne
XUMUYECKUE CBOMCTBa (peakuusi nojaumepusanuu). [lomydeHue CHHTETUYECKOTO
KAay4yKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHYECKUHN psil. ALIETUIICH
— TMPOCTEHIIMIA TpeICTaBUTENb AJIKMHOB: COCTaB, CTpOeHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apensl. benzon: cocraB, crpoenue, ¢u3NUECKUE M XUMHUYECKHE CBOMCTBa
(peakiuu rajJjoreHMpOBaHHsI U HUTPOBAHUS), NTOJIYYEHUE U NMPUMEHEHHE. Tomnyon:
cocmas, cmpoenue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02EHUPOBAHUS U HUMPOBAHUs), NOAyYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckas CBs3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKAIMMHA K
Pa3JIMYHBIM KJIACCaM.

[IpuponHble MCTOYHHMKH YIIEBOAOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NIEPETOHKA, KPEKUHI (TEPMUYECKUN, KATAIUTUYECKUW), Tupoau3. IIpomykrsl
nepepadoTk HepTH, UX TPUMEHEHUE B MPOMBINUICHHOCTH U B ObITy. KameHHBIIM
yToJb U MPOAYKTHI €r0 MepepadoTKU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJIEHHME C o0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedpte» u  «Yromp», MOIETMPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB U
raJOr€HOMPOU3BOJHBIX, TPOBEACHUE NPAKTUYECKON PAabOTHI: MOIYYEHUE ITHIICHA
Y U3YYEHHUE €TO CBOMCTB.

PacuérHble 3anaumn.

Bbluncinenuss 1Mo YpaBHEHHMIO XHWMHYECKOW peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOAHOIO BENIECTBA WM MPOAYKTA PEAKLIHH IO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WIIA MTPOIYKTOB PEAKIIUN).

Kucnopoaconepxaiue opranu4eckue CoeJUHEHUs

[IpenenpHble OQHOATOMHBIE CIHUPTHI. MeETaHON M DJTaHOJN: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOMCTBA (peakuWd C AaKTUBHBIMU METaJJIAMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), MNpuMeHeHue. BoaopoaHbie CBSA3M MEXAY
MOJIEKYJIAaMU CIIUPTOB. JIeHCTBHE METAaHOJIa U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHoOroatoMHble  COHUPThl. OJTWICHIJUKOIb W  TIHIEPHH: CTPOCHHE,
¢usznyeckue W XMMHUYECKHE CBOICTBa (B3aUMOJEHCTBUE CO IIEJIOYHBIMU
MeTajlaMH, KaueCTBEHHasi peaklus Ha MHOIrOaToMHbIe crnupThl). JleiicTBue Ha
opraHusM yenoseka. [[pumenenre rmmuepruHa u STUIEHTJIMKOJIS.

deHon: CTPOCHHE MOJEKYJbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anprerugpl U Kemowuwvl. DopManmpaerui, aUETAIBAECTHN  CTPOCHHE,
bu3nueckue U XUMHYECKHE CBOWCTBA (pEaKIUU OKHUCIEHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE — TpeJebHbIE KApOOHOBBIE KHUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCIIOTBI: CTpOeHHe, (prU3HuecKue M XUMHUYECKHE CBOICTBa (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepuuKaiim), moayyeHue u NpuMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblia Kak COJTHM BBICIIIUX KapOOHOBBIX KHCIIOT, KX MOIOIIEE ICHCTBHE.

Cnoxnple 2(QUpPHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. [ wumponus
cioxHBIX 2¢upoB. XKupsel. ['maponus xupos. [Ipumenenue xxupos. buomornueckas
pOJIb )KUPOB.




YrneBonmpl:  cocTtaB, KjacCUUKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (U3MYECKHEe W XHMMHUYECKHE CBOMCTBa (B3aUMOJICUCTBHE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie monumepbl. CTpoeHue kpaxmalia u
Heunono3sl.  Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIepUMEHTAIBHBIE METOAbl H3YYCHHs BEIIECTB M HX IPEBpALLECHUI:
npoBeJcHUE, HAOIIOJEHNEe W OIMUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcugoMm Meau(ll)), MHOroaroMHbBIX CHOUPTOB (B3aMMOJICUCTBHE TJIMIIEPUHA C
rugpokcuom meau(ll)), anpaeruios (OKMCIEHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3anmmoneicTBHEe kpaxmanga C HOJOM),
IIPOBEICHHUE MMPAKTUYECKON pabOThl: CBOMCTBA pacTBOPa YKCYCHOM KHUCIIOTBHI.

Pacuértnbie 3a1auu.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTa PEaKIUU 0 M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WK MPOIYKTOB PEAKIIUN).

A3oTcoaeprkalue OpraHu4ecKue COeINHEHHUS.

AMUHOKHUCIIOTH Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TimiuHa). buonornyeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuabl.

benkn kak mpUpOAHBIE BBHICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOPUYHAS M TPETHUYHASI CTPYKTypa OenkoB. XMMHYECKHUE CBOWCTBA OEJIKOB:
TUIPOJIN3, ICHATYPALHs, KAYECTBEHHBIC PEAKIINHU HAa OCJIKU.

OKCTIepUMEHTANIbHBIE METOIbl H3Y4YCHHs] BEIIECTB W WX TPEBpallCHUN:
HaOJII0ICHUE U ONMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: JACHATYypalus OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEIKOB.

BbicOKOMOJIeKYISIPHBIE COeTUHEHUSI

OCHOBHBIE TOHSTUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMeEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSS MOJICKYJIApHas
macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3AITIS U TTOJTUKOHICHCAITHS.

DKCHepUMEHTAIbHBIE METOAbl HM3YYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHble CBA3H.



Peanusanuys MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kiacce OCYUIECTBISETCS YEpe3 HCIOJIb30BAHUE KaK OOIIHUX EeCTECTBEHHO-
HAyYHBIX NOHATUN, TaK U TOHATUHN, SBISAIOUIMXCS CUCTEMHBIMU JUIS OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IMKIIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0ICHNE,
U3MEPEHHE, FIKCIIEPUMEHT, MOJICIMPOBAHHE.

®dusuka: wmarepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKYIa,
HPHEPreTUUECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIIEeCTBa, (PU3MUECKUE BETUUMUHBI U SIMHUIIBI X U3MEPEHHUS.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTraHU3ME,
¢doTtocuHTE3, OHMOJIOTMYECKH AaKTUBHbIE BellecTBAa (OENKH, YIJIEBOABI, JKUPBHI,
dbepMeHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TOJE3HBIE HCKOMAaEeMbIe, TOIUIHBO,
pecypchl.

TexHonorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAallMOHAIBFHOTO THTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE M KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUM daeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHYSCKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, S-, p-, d-
aneMeHThl. OCOOGHHOCTH pachpenesieHus: dJEKTPOHOB MO OpOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPHOIOB. INEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepunonnueckuit 3akoH U lleproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKkoHA U [lepmoamyeckoil CucTemsl
xuMuueckux asneMeHToB J[. M. MeHneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTHIX M CIIO)KHBIX BEIIECTB IO TPYIINaM H TEpUOjaM.
3HaYCHUE IEPUOINUECKOrO 3aKOHA B PA3BUTHUH HAYKH.

Crpoenue BemiecTBa. XUMHYECKass CBs3b. BHAbI XMMHWYECKON CBS3U
(KoBaJIeHTHasl HEMOJISIpHAsT W TOJISIpHAsi, MOHHAsS, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJICHTHONW XWMHUYECKOW CBS3M (OOMEHHBIM U JIOHOPHO-
akienTopHbelil). BomoponaHas cBs3b. BaleHTHOCTh. DIEKTPOOTPUIATEIHHOCTD.
Crenenb okucieHus. MoHbI: KAaTHOHBI 1 AHUOHBI.



BemiectBa  MOJEKYJISPHOTO UM HEMOJICKYJSIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOHWJIHBIE PACTBOPHI.
MaccoBast 10Jis BeIIeCTBa B paCTBOPE.

Knaccudukanus HEOpPraHU4EeCKUX COEIUHEHHNN. Homenknarypa
HEOPTaHUYECKUX BEIIECTB. [ €HETHYECKAass CBSI3b HEOPraHWYECKUX BELIECTB,
MPUHAJICKANIUX K PA3JIMYHBIM KJIacCaM.

Xumuueckas — peakuusd. Krmaccupukanmss —XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM W OpPraHWYeCKOM XHMMHH. 3aKOH COXPaHEHHUs MacChl BEIIECTB,
3aKOH COXPaHECHUS W MPEBPALLICHUS SHEPTUU TPU XUMHYECKUX PEAKIIMSX.

CKOpoCTh peakiiuu, e€ 3aBUCUMOCTh OT Pas3iu4HbIX (pakTopoB. OOpaTUMBIC
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSIOMKE HA COCTOSHUE
xuMHAueckoro paBHosecus. [Ipunnnn Jle [larense.

DnekTpoautuueckas nuccounanusi. CuibHbIE U caa0bie 2J1eKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HCUTpAJIbHAs, MIEIIOYHAS.

OKHUCANTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHS BEIIECTB M WX MPEBPALICHUN:
neMoHcTpauus Tadimn «llepuonnyueckas cucreMa XUMHYECKHX 3ieMeHToB [l .
MeHnneneeBay, U3ydeHUE MoOJieNied KPUCTAUIMYECKUX PEHIETOK, HAONIoJACHUE U
OIMKMCAaHKE JEMOHCTPAIIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUU KATAIN3ATOPA, ONPEACICHUE CPEIbl pAaCTBOPOB BEIIECTB
C TOMONIBI0 YHHBEPCAIBHOTO WHIUKATOPA, pEaKIUh HOHHOTO oOMeHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHMe pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKOUN peaKiumy.

Pacuérnblie 3anaumn.

Pacu€tel 1O ypaBHEHMSM XHMMHUYECKHMX pPEaKUMi, B TOM YHCIE
TEPMOXHUMHUYECKHAE PACUETHI, PACUETHI C HCMHOJIB30BAHUEM TOHATHUSL «MaccoBas
JTOJIS1 BEIIECTBAY.

Heoprannyeckasi xummus

Hemerannel. Ilosmoxkenne HemetaiuioB B Ilepuoamueckon  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
dusznyeckue CBOWCTBA HEMETAUIOB. AJUIOTPOINUS HEMETAIOB (Ha MpuMepe
KHCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrmepoma U KpeMHHS) M WX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOACOIEPKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IpuMeHeHne BaXKHENIINX HEMETAJIOB U UX COCIUHEHUM.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XUMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
aToMoB MeTajioB. O0mue ¢gusndeckue cBoiicTBa MeTaioB. CIUiaBbl METAJUIOB.
DIIEKTPOXUMHUYECCKHUI PSJI HAMPSHKEHUN METAIIIIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUMN.

OO6mue crmocoObl MoJy4YeHUs MeTauioB. IIpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

DKCHEPUMEHTAJIbHBIE METO/bl HM3YyUYE€HUS BEIIECTB M HX MPEBPAIICHUM:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», OOpPa3IOB HEMETAJLIOB, PEIICHUE
OKCIIEPUMEHTATIBHBIX 3aJad, HAOJIOJEHHWE W OIUCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHJIA aTIOMHHHUS C pacTBOpaMu
KHCJIOT U IIEJI0YeH, KaYeCTBEHHBIC PEaKIIM1 Ha KATHOHBI METAJIIOB).

Pacuétnbie 3ana4n.

Pacuétbl mMaccel BellecTBa WU 00bEMA ra3oB MO M3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0ObEMY OJHOTO M3 Y4YaCTBYIOUIMX B PEAKIMU BEIIECTB,
pacuéThl Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUHU, C€CIIH OTHO
W3 BELIECTB UMEET IPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMun B 00€CIEUEHUM SKOJIOTUYECKOU, YHEPTreTUYECKON U MHUILEBOM
0€30MacHOCTH, pPa3BUTUM MeAUIMHBL. [lOHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKIUN.

[IpencraBnennss 00 OOMMX HAYYHBIX MPHUHIUIAX  ITPOMBIIIJICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

UenoBek B MHUpPE BEMIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MAaTEpUAIbl, KpPAacCKH, CTEKJIO, KEpaMHuKa,
MaTepUalbl U AJIEKTPOHUKH, HAHOMATEPHUaJbl, OPraHUYECKUE U MHHEPAIbHBIC
yaoOpeHus.

XUMHSIT W 30pOBBE YEIIOBEKA: MPAaBWJIAa HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, MpaBuia OE30MaCHOTO UCIOIb30BaHUs MpenapaToB OBITOBOM XUMUU
B MIOBCEHEBHOM >KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanmuzanusi  MeXnpeAMETHBIX  CBA3€W TMpU  HU3YUYCHUH  OOmmIer U
HEOpraHU4ecKor XuMuu B 11 Kiacce OCyIeCTBIAECTCS 4epe3 UCIOIb30BAHUE Kak
OOIMX EeCTECTBEHHO-HAYYHBIX TOHATHH, TaK W TOHATUN, SIBISIONIAXCS
CHUCTEMHBIMHU JIJISI OTACJBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBbIC TOHSTHUS: HAy4YHBIN (DAaKT, TUIMIOTE3a, 3aKOH,
TEOpUs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOJCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, ABJICHHUE.



dusnka: MaTepusi, SHEPTUs, Macca, aToM, JEKTPOH, IPOTOH, HEHTPOH, HOH,
U30TOI, PaJHOAKTUBHOCTh, MOJICKYJIa, SHEPTETHUECKUN YPOBEHb, BEIIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSTHHE BEIICCTBA, (PU3NYECKUE BEIUYMHBI U CIUHHIIBI UX
U3MEPEHHSI, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOcHCTeMa, Ouocdepa, Makpo- H
MHUKPOAJIEMEHTHI, BATAMHUHBI, 0OMEH BEIIIECTB B OpPraHU3Me.

['eorpadusi: MUHEpaNbl, TOPHBIE MOPOJIBI, TOJE3HBIE UCKOMAEMbIE, TOILIHBO,
pecypchl.

TexHomorus: XumMmuyeckasi MPOMBIIICHHOCTh, METAJUTYPTHs, MPOU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE MPOU3BOJCTBO, IHINEBAs
IPOMBIIICHHOCTh,  (hapMaleBTUYeCKass  MPOMBIIUICHHOCTh,  MPOU3BOJICTBO
KOCMETUYECKHX INpenapaToB, IPOU3BOACTBO KOHCTPYKLIHMOHHBIX MAaTepHAIIOB,
AIIEKTPOHHASI TPOMBIIIECHHOCTh, HAHOTEXHOJIOTHH.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 11O
XUMHUNU HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCST TPOTPAMM CpPEIHEro oO0Imero o0pa3oBaHus (JUIYHOCTHBIM,
METamnpeIMETHBIM H  TpeaMeTHbIM). HaydHo-meTomudeckold OCHOBOM  AJis
pa3paboTKy TIaHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTPaMM CPEIHEro OOIIero
00pa30BaHMsI SIBJIACTCS CUCTEMHO-ACSITEILHOCTHBIN MOAXO/I.

B cooTBeTcTBUM C CHCTEMHO-ACSTENFHOCTHBIM TIOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHUS TpeaMeTa «XHMHs» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABIISIOIUE:

. OCO3HaHHUE OOYYAIOITUMHUCS POCCUHUCKOM IPaKIaHCKOW UACHTUIHOCTH
— FOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIILHOCTH U CAMOOTIPECIICHUIO;

. HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

. 1[€JICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTU Ha
OCHOBE KJIFOUEBBIX IICHHOCTEH M UCTOPUUECKUX TPAJAUIUK 0a30BOM HAYKH XHUMUU;

. TOTOBHOCTh M CHOCOOHOCTH OOYYaroIIuxcsi PYKOBOJCTBOBATHCS B

CBOCH JESATEILHOCTH I[EHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAaMH, MPUCYIIUMU
IETTOCTHOM CUCTEME XUMHYECKOT0 00pa30BaHMUS;

. HajJMyue MPaBOCO3HAHUS IKOJOTUYECKOW KYJIBTYphl M CIIOCOOHOCTH
CTaBUTH 1IEJIM U CTPOUTD )KU3HCHHBIC ILJIAHBI.

JIMYHOCTHBIE PE3YJbTaThl OCBOCHMS MpeaMeTa «XUMHUS» JAOCTUTalOTCS B
€IUHCTBE YYCOHOM U BOCIHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
I'YMaHUCTUUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U HuacasaMd POCCHMCKOr0 TI'pakKIaHCKOTO OOIIECTBA, NMPUHATHIMH B OOIICCTBE
HOpMaMd W TIpaBWJIAaMH  TIOBEJEHHUS,  CIIOCOOCTBYIOIIMMHU  IIporeccam
CaMOIIO3HAHUS, CaMOpa3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00y4Jarommxcs.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUS MpeaAMeTa «XHUMHSI» OTPAKAIOT
c(hOpPMHUPOBAHHOCTh OIIBITA II03HABATECILHOW M TPAKTHYSCKOM JICSATCIHHOCTH
OOy4JaroIIMXCs M0 peau3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIC B
YacTH:

1) rpasKaaHCKOro BOCIMTAHUA:

° OCO3HaHUSI OOYYaIOIIUMHCS CBOMX KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEH, YBOXKCHUS K 3aKOHY U MPABOIOPSIKY;



o MPEACTABICHUS O COIMATIBLHBIX HOPMax M MpaBUiIaX MEXIMYHOCTHBIX
OTHOILICHUH B KOJIJICKTUBE;

o TOTOBHOCTH K COBMECTHOM TBOPUYECKOHN JEATEIBHOCTH MPU CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHWN Yy4eOHBIX M MO3HABATENbHBIX 3a/1a4, BHITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

o CIIOCOOHOCTH TTOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHBIX BUJIOB YUeOHOU AESTEIbHOCTH;

2) IATPHOTHYECKOI0 BOCITUTAHHUSA:

o [IEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIIEIIUIO
OTE€UYECTBEHHOMN XUMUM;

o yBaXEHUS K TMpollecCy TBOpUecTBa B 00JacTH TEOpUH U
MPAKTUYECKOIO MPUMEHEHUS XUMHH, OCO3HAHUS TOTO, YTO JOCTHUKEHHUS HAyKU
€CTh PE3yJIbTAT JJIUTEIbHBIX HAOMIOACHUH, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX
MOMCKOB, OCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;

o WHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHUU U MTOCIIETYIOIEM
aHanau3e MH(pOpMaIMKU O MEPEOBBIX JOCTHKEHUAX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSA:

o HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

o CIIOCOOHOCTH OIICHUBAaTh CHUTYyalldd, CBA3aHHbICE C XUMHUYECKUMHU
SABJICHUSIMH, U TIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOpPaJIbHO-
HPABCTBEHHbBIE HOPMbI U IICHHOCTH;

o FOTOBHOCTH OIIEHUBAaTh CBOE TMIOBEICHUE U TIOCTYNKUA CBOUX
TOBApUILEH C TO3UIMI HPABCTBEHHBIX U TMPABOBBIX HOPM M OCO3HAHUE
MOCJEACTBUN 3TUX MOCTYNKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

° MOHMMAaHUSI IIEHHOCTEW 3I0pOBOTO M Oe3omacHOro oOpasza >KHU3HU,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DHU3UUYECKOMY U
MICUXUYECKOMY 3J0POBbIO;

o COOJTIOJIEHHs TTPaBUIT O€30ITaCHOTO OOpaIeHHs C BEIIECTBAMHU B OBITY,
ITOBCEHEBHOM XU3HU U B TPYAOBOM JAEATEIBHOCTH,

o MOHMMAHUS [IEHHOCTU MPABUJI WHIUBUAYAIBHOTO U KOJUJIEKTUBHOTO
0€30MacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIIUX 370POBBIO M KU3HU JIIOJICH;

o OCO3HAHUSI TOCJIEACTBUM W  HENPUSATHS BPEIHBIX MPUBBIUEK
(ynoTtpeOseHust alnKoroisi, HAPKOTUKOB, KYpEHUs);



S) Tpy10BOr0 BOCIIMTAHMS:

o KOMMYHHKATUBHOW KOMIETEHTHOCTH B Yy4e€OHO-HCCIEeI0BATEIbCKON
NEATEIbHOCTH, OOILIECTBEHHO IIOJE€3HOM, TBOPYECKOM MW  JAPYIHMX BHJAAX
NEATEIbHOCTH;

o YCTAaHOBKHM Ha AKTUBHOE YYacCTHE B PELICHUU NPAKTUYECKUX 3a1ad
COLIMAJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

o MHTEpeca K MPaKTUYECKOMY M3YyYEHHUIO MPOQPECCUIl pa3IMIHOro poja,
B TOM YHCJI€ HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUW 110 XUMHH;

o YBOXEHUS K TpyAy, JIOASM Tpylda U pe3ysibTataM TPYyJIOBOH
NEeSATEIbHOCTH;

o TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY HMHIMBHUIYaJIbHOM TPAaeKTOPHUU

oOpa3oBaHus, Oyayuied mpodeccuu U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) ’K0JI0TNYeCKOr0 BOCIIMTAHUSA:

o DKOJIOTHYECKH  11€JIeCO00pPa3HOr0 OTHOIICHMSI K TpHUpoAe, Kak
HMCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3EMIIE;

o MOHUMAaHUsl TJI00aJbHOTO XapakTepa HKOJIOTHYECKUX MpoOJeM,
BJIUSIHUASL DKOHOMHUYECKUX IIPOLECCOB HA COCTOSHUE MPUPOJHOW U COLMAJIBHOU
Cpenpl;

o OCO3HaHHUSI HEOOXOAUMOCTH HCIOIb30BaHUS TOCTHXKEHUN XUMUU IS
pELICHUSI BOMPOCOB PAlMOHAIBHOTO MPUPOIOIIOTIB30BAHUS;

o AKTUBHOTO HENPUATUS JAEHUCTBUM, NMPUHOCIIIMX BPEN OKPYXKAIOIIEH
MPUPOJIHON CpeJlie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUUYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX ICMUCTBUN U MPEIOTBpAIATh UX;

o HAJIMYKSL PA3BUTOTO HKOJIOTMYECKOTIO MBILIIJICHUS, 3KOJOTHYECKOU
KYJbTYpbl, OIbITA JAESTEIbHOCTA SKOJIOTUYECKOW HAIMPABICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

o c(hOopMUPOBAHHOCTHU MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHON MPAKTUKH;

o MOHMMAaHUS CINEeU(UKH XUMHUM KaK HayKH, OCO3HaHUs €€ poJid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIO0CTHOTO
MpeacTaBiIeHus] 00 OKpPYKAIOIEeM MHUpE KaK O €IMHCTBE MPHUPOIBI M YEIOBEKA, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJIeM COXpaHCHUS
IIPUPOJHOTO PABHOBECHS,



o yOeXAEHHOCTH B 0CO0OM 3HAYUMOCTH XHMHUHU JJsi COBPEMEHHOMU
HABWIN3AaLMK: B €€ TI'yMaHUCTHYECKOM HANPABICHHOCTM W BAXXHOM pPOJIM B
CO3/IaHMU HOBOM 0a3bl MaTepUAIbHON KYyJIbTYphI, PEIICHUH TIOOATBHBIX MPoOIeM
YCTOWYMBOI'O PAa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, DHEPIreTUYECKOM, NMUIIEBON U
HKOJIOTUYECKOM O€30I1aCHOCTH, B Pa3BUTUH MEIUIMHBI, OOECIEUYEHUU YCIIOBUMI
YCICIIHOTO TPyJa M SKOJOTHYECKH KOM(OPTHON JKM3HU KaXKIOrOo dieHa
00111eCTBa;

o €CTECTBEHHO-HAYYHOW I'PAaMOTHOCTH: IOHMMAaHUs CYLIIHOCTH METOOB
NO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HMCIOJIb30BaTh
[OJTy4yaeMble 3HAHUA I aHAIU3a U OOBSICHEHUS! SBJIIEHUN OKPY’KaIOILEro MUpa U
MPOUCXOSAIINX B HEM NU3MEHEHUH, YMEHHUS JIelaTh 000CHOBaHHBIC 3aKIIOUEHUS HA
OCHOBE HAayyHbIX (DaKTOB W HMMEIOUIMXCS JaHHBIX C LEIbI0 TMOJYyYEHHS
JIOCTOBEPHBIX BBIBOJIOB;

o CIIOCOOHOCTH CaMOCTOSITENIbHO HCHOJIb30BaTh XUMHYECKHUE 3HAHMS
JUISL pelIeHUsl IPOoOJIeM B PEANIbHBIX )KU3HEHHBIX CUTYaLIUX;

o UHTEpeca K IO3HAHUIO U UCCIIE0BATEIbCKON AEATEIbHOCTH;

o TOTOBHOCTH M CIOCOOHOCTH K HENPEPHIBHOMY OOpa3oBaHHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAaHMW 10 XHMHHU B
COOTBETCTBUHU C KU3HEHHBIMH IMOTPEOHOCTAMU;

. UHTEpeca K OCOOCHHOCTSM TpyAa B  pa3auuHbIX  cdepax

podeCCUOHAIBHON JeATEIIBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATHI

MeTtanpenMeTHBIC Pe3yJIbTaThl OCBOCHMS YYEOHOTO TMpeaMeTa « XUMHUS» Ha
YPOBHE CpeHero o0I1ero 00pa3oBaHus BKIIOYAIOT:

o 3HauUMMble I (HOPMHUPOBAHUS MHUPOBO33PECHUS] OOYUAIOIIUXCS
MEXIUCITUIUTMHAPHBIE (MEXKIPEIMETHBIC) 00IeHayYHbIC TTOHSATHS, OTpakKaloUue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa M CIeONU(PUKYy METOJ0B TIO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, dSHEPTHs, SBJICHUE,
MpoIecc, CUCTeMa, HayIHbIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCcCleJOBaHNEe, HAOIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

o YHUBEPCAITbHBIC y4eOHbIe JIEHCTBUS (mo3HaBaTeIbHBIC,
KOMMYHUKATHBHBIC,  PETYJSTUBHBIE),  obOecrmeuuBarone  (GOpMHUpPOBAHUE
(GYHKIIMOHATBLHOM TPAMOTHOCTH M COIMAJILHON KOMIIETEHITUN 00YJarOITHXCS;

o CIIOCOOHOCTH 00yJaroImmXxcs HCII0JIb30BaTh OCBOCHHBIE
MEXIUCITUTUTHHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHUS M yYHHBEPCAIbHBIC Y4YcOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.



MertanpeqMeTHbIE PE3YIbTAThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PEryJATHUBHBIMU
NEUCTBUSIMU.

OBJaanenne YHUBEPCAJIbHBIMH Y4eOHbIMU MO3HABATEJIbHBIMH
NefCTBUSIMM:

1) 0a3oBble JIOrHYecKHe TeHCTBUS:

o CaMOCTOSITeNIbHO (OPMYJIUPOBAaTh U aKTyalM3UPOBaTh IpodJieMy,
BCECTOPOHHE €€ pacCMaTpPUBAT;

o ONPEAEIATh eI ACATEIbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTaThl ACATECILHOCTU C MOCTABICHHBIMU LICJISIMU;

o UCIIOJB30BaTh IPU OCBOCHUM 3HAHUW MPUEMBI  JIOTUUYECKOTO
MBIIIJICHUSI — BBIJEIATh XapaKTEpHbIC MPU3HAKU TMOHATHUN U yCTaHABIMBATh MX
B3aMMOCBS3b, MCIIOJIb30BATh COOTBETCTBYIOIIME TOHATUS IS OOBICHEHUS
OT/IEJIbHBIX (DAKTOB U SIBJIICHUIA;

o BBIOMpaTh OCHOBAHUS W KPUTEPHHU JJIs KiIacCH(pUKAIMKA BEIIECTB U
XUMHYECKUX PEaKIIii;

L YCTaHaBJIMBATh IIPUYHMHHO-CIICACTBCHHLIC CBA3W MCKIAY HM3Y4aCMbIMU
SABJICHUSIMU,
L CTPOUTD JIOTUUCCKUC PACCYIKIACHUS (I/IHI[yKTI/IBHBIC, ACAYKTHUBHBIC, 110

aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
ABJICHUAX, (POPMYJIUPOBATH BLIBOABI U 3aKIIIOUCHUS;

o NPUMEHATh B TPOIECCE MO3HAHUSA, HCMOJb3yeMblE B XUMUHU
CHMBOJIMYECKHUE (3HAKOBBIC) MOJIETIH, peoOpa3oBLIBATH MOJICTIbHBIC
MPEICTABICHNUS] — XUMUYECKUI 3HAK (CMMBOJI) JIEMEHTa, XUMUYeckas (popmyia,
YpaBHEHHE XUMHUYECKOM PEAKIMU — MPU PEUICHUM YYEOHBIX MO3HABATEIBHBIX U
MPaKTUYECKUX 3a/lay, MPUMEHSITh Ha3BaHHbIC MOJEIbHBIC TPEACTaBICHUS s
BBISIBJICHUSI XapaKTEPHBIX TMPU3HAKOB M3Y4a€MbIX BEIIECTB M XUMHUYECKHX
pEaKIUu.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

o BJIaJICTh OCHOBAMHM METOJIOB HAyYHOI'O T[IO3HAHUS BEIIECTB U
XAMHUYECKUX PEAKIUN;

o dbopmMynupoBaTh 1E€IM W 3aJauyd MCCJICAOBAHUS, HCIIOJIb30BaTh
MOCTaBJICHHBIE W CaMOCTOSITENIbHO C(OPMyIMpPOBaHHBIE BOMPOCHI B KadyeCTBE
WHCTPYMEHTA TIO3HAHUS W OCHOBBI JJIi (POPMUPOBAHUS THUIIOTE3bI IO MPOBEPKE
MPAaBWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

o BJIaJIETh HaBBIKAMHM CaMOCTOSITEJILHOTO TUIAHUPOBAHUS U MPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh



0000IIEHHS U BBIBOABI OTHOCUTENIHHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAaHHON paboTe;

o npUOOpeTaTh OMBIT YYEHUUYECKON HCCIEAOBATENIbCKOM M MPOEKTHOM
NESATEIbHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOMCKY METOJIOB pEHICHUS] MPaKTUYECKUX 3aJlady, NPUMEHEHHUIO pa3IuYHbIX
METO/I0B [TO3HAHHS.

3) padora c ungopmanueii:

o OPUEHTHUPOBATHCS B PA3NUYHBIX UCTOYHHKAX MH(POpMAIUU (HAYUHO-
NOMyJIsipHasl JIUTEparypa XUMHUYECKOTO COJEpKaHUs, CIPaBOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHanM3upoBaTh UH(POPMAIMIO PA3IUYHBIX BUAOB U (opM

IIPEACTABIICHHUS], KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh 17§
HENPOTUBOPEYUBOCTB;
o (GopMyIMpOBaTh 3aMpOChl M NPHUMEHSATh Pa3IUYHbIE METOIbI IpPH

MOUCKe U oTOOpe UH(pOpMAIMK, HEOOXOANUMOM 71l BBITIOJIHEHUS! YYEOHBIX 3a/1au
OIPEAECIIEHHOTO TUIIA;

o npuoopeTaTh OIIBIT UCITOJIB30BaHUS UH(POPMAITMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUI U PA3JIMYHBIX [IOUCKOBBIX CUCTEM;

o CaMOCTOATENbHO BBIOMpATh ONTUMAJIBHYIO (OpPMY MpEACTABICHUS
uH(popmanuu (cxeMsbl, rpauKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U JPYTHE);

o UCIIOJIb30BaTh HAy4YHbIM fA3BIK B KaueCTBE CpPEICTBA MpU padoTe ¢
XUMUYECKOM uH(pOpMalMeld: MNPUMEHATh MEXIpeAMETHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYPHI, HOMEHKIIATYPY;

o UCIOJIB30BaTh U MpeoOpa30oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA
HaIJIsSTHOCTH.

OBJaeHHue YHMBEPCAJIbHBIMM KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

o 3aJlaBaTh BOIIPOCHI 10 CYHIECTBY 00CYX AaeMOM TEMbI B XOJ€ auajiora
W/WIU  JTUCKYCCUHU, BBICKA3bIBaTh HJEH, (POPMYIMPOBATH CBOM MPEMJIOKECHUS
OTHOCUTEIBHO BBIITOJIHEHMS PEJIOKEHHOM 3a]a4H;

o BBICTYNIaTh ~ C  IPE3EHTAaUWEld  pPe3yJIbTaTOB  ITO3HABATEJIbHOMN
NEATEIbHOCTH, MOJIYYEHHBIX CAMOCTOSITENIBHO WJIM COBMECTHO CO CBEPCTHHKaMU
OpU BBIMOJIHEHUH XUMHUYECKOIO SKCIEPUMEHTa, NPaKTHUYECKOHl padoThl 110
UCCJIEIOBAHUIO CBOMCTB M3Y4YaeMBbIX BEILIECTB, peaiu3allii y4yeOHOro MpoeKTa U
(bopMyaMpoBaTh BBIBOJBI MO PE3yJibTaTaM MPOBEIEHHBIX HMCCIEAOBAaHUN MyTEM
COTJIACOBAHUS MO3UILIMNA B X0J€ 00CYX)AeHUS U 00OMEeHa MHEHHUSIMH.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU ACHCTBUAMM:

o CaMOCTOSITEIIbHO IJIaHUPOBATH u OCYILECTBIISATh CBOIO
MO3HABATEJIbHYIO JIESITENIbHOCTD, ONpenessisa e€ Leau U 3aa4u, KOHTPOJIUPOBATh U
0 Mepe HEOOXOAMMOCTH KOPPEKTUPOBATh NpeajaraéMblid aaropuTM JAeUCTBUI
IpU BBIIOJIHEHUU Y4YeOHBIX M HCCIEAOBAaTENbCKUX 3a/]ay, BbIOMpaTh Haubosiee



3¢ (EeKTUBHBI CHOCOO HMX pEIIeHHs C YYETOM IMOJNY4YeHHS HOBBIX 3HAHHHA O
BEIIECTBAX U XUMUYECKUX PEAKIIUIX;

. OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JAEATEIBHOCTH Ha OCHOBE
caMoaHain3a U CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHMS Kypca «OpraHuueckass XuMHS»
OTpaXkaroT:

o c(hOpMUPOBAHHOCTh MPEJICTABICHUN O XUMHUYECKOW COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, POJIM XUMHUU B TIO3HAHUU SBJICHHUU
npupoabl, B  (QOPMUPOBAHUM  MBIIUIGHUS W  KYyJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHATIBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIs PEIICHUS IPAKTUYECKUX 3a/1a4
U 3KOJIOTHYECKHM OOOCHOBAHHOIO OTHOLIEHUS K CBOEMY 3I0POBBIO M MPUPOIHOMN
cpenc,

o BJIAJCHUE CHUCTEMON XUMHUYECKHMX 3HAHMM, KOTOpas BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATHS (XMMHUYECKUN DJIEMEHT, arToM, 3JIEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHas (dopmyina (pa3BEpHyTass M COKpalIéHHAas), MOJb, MOJISIpHAS
Macca, MOJIIPHBIM O00BEM, yYIIEpOJHbIM CKeneT, (yHKIHOHANbHAs TIpynna,
pajuKai, U30MepHs, U30MEPHI, TOMOJIOTUYECKHUI Psifl, TOMOJIOTH, YIJIEBOJOPOIbI,
KHCIIOPOJ M a30TCOJAEpXkAIIUE COEAMHEHHUS, MOHOMED, IOJIMMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpHUsl CTPOCHUS
oprannueckux BemiectB A. M. bytinepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE MOHUMAaHUS MPUYMHHOCTH W CUCTEMHOCTH XHUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHHUS O CBOWCTBAaxX, COCTaBe, MOIYYEHHH U
0e30MacHOM HCIOJIb30BAHUN BAXKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY H
MPaKTUYECKOM AESTENbHOCTH YEJIOBEKa,;

o c(OPMHPOBAHHOCTh YMEHHMI BBIABIATh XapaKTEpPHbIE MPUZHAKU
NOHATUH, YCTaHABIMBAaTh HMX B3aUMOCBS3b, HCIOJI30BaTh COOTBETCTBYIOLIUE
MOHATUS TPU OMNUCAHUM COCTAaBa, CTPOCHUS M MPEBpAICHUN OPraHUYECKHUX
COCIUHCHUM;

o c(OpMUPOBAHHOCTh YMEHUHN HCHOIB30BaTh XUMHUYECKYIO CUMBOJIMKY
JUISL COCTABJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpAIIEHHOM)
bopMya OpraHMYEeCKMX BEUIECTB W YPaBHEHUH XUMHUYECKUX PEAKIUH,



M3TrOTaBJIMBaTh MOJIETU MOJIEKYJl OPTraHMYECKHX BEHIECTB MJI WLUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

o chOpMHUPOBAHHOCTh YMEHHMH  yCTaHaBIWMBaTh  IPUHAJJICKHOCTH
H3YYEHHBIX OPTaHMYECKHX BEIIECTB 10 X COCTAaBY U CTPOSHHUIO K OMPEICTIEHHOMY
KJIacCy/Tpynne CcoeauHeHUuW (YrieBOJOpOJbl, KHUCIOPOJ | a30TCOoJepIKallue
COCIMHEHUS, BBICOKOMOJICKYJIIPHbIC COEJWHEHHMS), JlaBaTh UM Ha3BaHUS II0
cuctematudeckoir Homenknarype (IUPAC), a Takke TPUBOAUTH TPUBHATHHBIC
Ha3BaHMUS OT/ACIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, IPOIMMICH, AaleTUJICH,
ATUJICHTJIMKOMb, TIULEepUH, (eHol, dhopMaabaeru, areTaabIAerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KMCJI0Ta, OJIEMHOBAs KUCJIOTA, CTEApUHOBAs KUCJIOTA, TII0K03a,
bpyKTO3a, Kpaxmal, eJIIi0JI03a, TJUIWH);

o c(hOpMUPOBAHHOCTh YMEHUS OMPEACINISITh BUAbI XUMUYECKOWU CBSA3U B
OpTraHUYECKUX COCNUHEHUAX (OJIMHAPHBIC U KPATHBIC);

o chOPMHUPOBAHHOCTh, yYMEHHUS  MPUMEHSATH  IOJOXKEHUS TEOPHUH
CTpoeHusi opranumdyeckux BemectB A. M. byrtnepoBa s oObsICHEHHS
3aBUCHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHECHUS
MaccChl BEIIIECTB;

o c(hOpMUPOBAHHOCTh YMEHUM XapaKTepu30BaTh COCTaB, CTPOCHHUE,
dbuznyeckrue M XUMHUYECKHE CBOMCTBA TUMMYHBIX MPEACTABUTENICH Pa3IMUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATUJICH, MPOIMUJIEH, alleTUJIEH,
oyranuen-1,3, metunOyraauen-1,3, GeH30JI, METaHOJ, STAaHOJ, STUJICHIJIUKOJb,
TJIMIEPUH, (PEHOJ, aleTallbJIeTH/]l, MypaBbUHAsI U YKCYCHasi KUCIJIOTHI, TJIIOKO03a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCJIOTa), MILTIOCTPUPOBATH T€HETUUECKYIO
CBSI3b MEXIY HUMH ypPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKHX DPEaKIHil ¢
HCITI0JIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

o c(hOpMHPOBAHHOCTh YMEHHUS XapaKkTepru30BaTh MCTOYHUKH
yTIEBOJAOPOJAHOTO ChIpbst (HEedTh, NPUPOAHBIA Ta3, Yrojb), CIOCOOBI HX
nepepaboTKU U MPAKTUYECKOE TPUMEHEHHE MPOIYKTOB MepepadOTKH;

o c(hOpMUPOBAHHOCTh YMEHU I TPOBOJAUTH BEIYUCIICHUS 110 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIIECTBA WJIM MPOJIYKTa
peakiuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HUCXOJHBIX
BEILIECTB WU MPOJYKTOB PEAKIUN);

. c(hOpMHPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOMN 3HAHUI 00 OCHOBHBIX
METOJIaX HAyYHOT'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUUYECKUX SIBJICHUMN (HaOJIIOJeHUE, U3MEPEHHE, DIKCIIEPUMEHT, MOJICIMPOBAHHUE),
WCIIOJB30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUISl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAaMH M HX
MIPUMEHEHUEM;



o chOpPMHPOBAHHOCT, YMEHHH COOJIIOMATh TIpaBUjia TOJH30BAHMUS
XUMHUYECKON TOCYJIOM U Ja0OpaTOpHBIM O0O0OpYyJOBaHUEM, a TaKXKe IpaBUIIa
oOpaIieHusi ¢ BEMECTBAMH B COOTBETCTBHHM C WHCTPYKIIMSMHU TIO BBITIOJHEHUIO
71a00pPaTOPHBIX XUMUYECKUX OTBITOB;

o c(hOpMHUPOBAHHOCTh YMEHUM MIIAHUPOBATH U BBIMOJIHATH XUMHUYECKHIM
HKCIIEPUMEHT (TIPEeBpAILEHUS OPraHUYECKUX BEIECTB MPU HAIPEBAHUHU, MMOTYUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIMU OPraHUYECKUX
BEILIECTB, JIeHATypalus OCJIKOB MpPU HArpeBaHUU, I[BETHBIC PEaKIMU OCJIKOB) B
COOTBETCTBUM C TMpaBWJIaMU TEXHUKHA OE€30MaCHOCTH Tpu OOpalieHuu C
BEIIECTBAMH M J1AOOPATOPHBIM OO0OpPYAOBaHUEM, MPEJCTABIATh PE3YJIbTATHI
XUMHUUYECKOTO 3KCIIepUMEHTa B (opMe 3alucCh ypaBHEHUM COOTBETCTBYIOIIMX
peakiuii u GopMyIHPOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YyJIbTATOB,;

o c(hOpMUPOBAHHOCTH yMEHUM KPUTUYECKHU aHaJIM3UPOBATh
XUMHUYECKYI0 HH(OpMaIMIO, MOJy4aeMyl0 W3 pa3HbIX HCTOYHUKOB (CpeCcTBa
MaccoBoit nHbopmaiuu, UHTepHeT u APYTrux);

o chOpPMHUPOBAHHOCTh, YMEHUU COOJIOJATh TMpaBUiia 3KOJOTHUYECKH
[[EJI€CO00Pa3HOr0 TOBENEHUS B OBITY W TPYJIOBOM JESITENBHOCTH B IIEJISIX
COXpPAHEHMSI CBOETO 3/I0POBBSI M OKPY)KAIOIICH MPUPOIHON Cpebl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUS HA >KUBBIE OPraHU3MBI OMPEACIEHHBIX OPTaHUYECKUX
BEIECTB, MOHUMAsi cMbIca mokaszatens [IJIK, moscHsITh Ha mpumepax crocoObl
YMEHBIICHUSI W MPEAOTBPALICHUS WX BPEIHOrO BO3JCHUCTBUS Ha OPraHU3M
YEIIOBEKA,

o J1s 00yYarommxcsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU  3/IOPOBBSI:
yMEHHE TPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJIaX MMO3HAHUS BEIIECTB
U XUMUYECKUX SIBJICHUM;

o JUTSL CJIETIBIX M CJIA0OBUISIIMX OOYYAIOIIUXCS: YMEHUE UCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy obo3HaueHui JI. Bpaiinsg nis 3anmucn XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJabTaThl OCBOCHHS Kypca «OOImas M HeopraHudeckas
XUMUSD) OTPAKaIOT:

. c(hOpMHUPOBAHHOCTh TPEACTABICHUN: O XMMHUYSCKOM COCTaBJISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XHMHUU B TIO3HAHWUU SIBJICHUU
npupoasl, B  (QOPMUPOBAHWUM MBINUICHUS W KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs] MPAKTUYECKUX 3a71a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370pPOBBIO U MPUPOIHON
cpene;



o BJIQJICHUE CHUCTEMOW XHMHUYECKMX 3HAHUM, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIAralONIUe TMOHATHS (XUMUYCCKUH 3JIEMEHT, aToM, W3oTom, S-, P-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HWOH, MOJIEKyJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIIEHb OKUCJIEHUS, XUMUYECKasi CBA3b
(KoBaJIeHTHas, MOHHAsI, METAJTTHYECKas, BOJOPOAHAS ), KPUCTAIUTMYECKask PEIIETKa,
TUMBl ~XUMHUYECKUX  PEAKIHMA, PpacTBOp, IJIEKTPOJUTHI, HEIJIEKTPOIUTHI,
ANEKTPOJIUTHYECKAS] JAUCCOIMALIUS, OKHUCIUTENb, BOCCTAaHOBUTEIb, CKOPOCTH
XUMUYECKON pPEeaKIuu, XUMHUYECKOE PABHOBECHE); TECOPUU U 3aKOHBI (TEOpHs
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH JI. M. Menneneena,
3aKOH COXPaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHCHHMS W MPEBPAIICHUS SHEPTUU
NpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTU, CHUMBOJIMYECKUN SI3BIK XUMUHU,
MUPOBO33PEHUYECKUE 3HAHUS, JIeKalllie B OCHOBE MOHUMAHUS MNPUUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PAKTOJIOTHYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOJIh30BAHUM BAXXKHEHIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIILHOCTH YEJIOBEKA;

o c(hOpMUPOBAHHOCTh YMEHMI BBISBIATh XapaKTEpPHbIE MPU3HAKU
MOHSATUM, YCTaHABIMBAaTh WX B3aMMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOLIUE
MOHATHS TP ONHCAHUY HEOPTaHMYECKUX BEIIECTB U UX MPEBPAILICHUN;

o c(hOpPMHUPOBAHHOCTh YMEHUMN HCIOIH30BATh XUMUYECKYIO CUMBOJIMKY
JUISL cOCTaBlieHHs (opMysl BEIIECTB U YpPaBHEHUH XUMHYECKUX PpEaKIIUi,
cuctematudeckytro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTJEIBHBIX
HEOPraHUYEeCKUX BemIeCTB (yrapHblii ra3, YIJIEKUCIBIM Ta3, aMMHaK, raméHas
W3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

o c(hOpMUPOBAHHOCTh YMEHHUI OIpEIENsITh BaJEHTHOCTh U CTETNEHBb
OKHCIICHHUSI XUMHUYECKUX 3JIEMEHTOB B COEAMHEHHUSX Pa3JIM4YHOTO COCTaBa, BUJ
XUMHUYECKON CBSi3M (KOBaJICHTHAsi, HWOHHAs, METaJUIMYecKasi, BOJOPOJHAs) B
COCIMHEHUAX, TUTT KPUCTALTAYECKON pelEéTKH KOHKPETHOTO BellecTBa (aTOMHas,
MOJIEKYJISIpHAsi, MOHHAs, METAJJIMYECKas), XapakTep Cpelbl B BOJHBIX PAacTBOpaX
HEOPTaHWYECKUX COCIMHCHUN;

o chOPMHPOBAHHOCT, YMEHMM  yCTaHABIMBATh  MPUHAIICKHOCTD
HEOPTaHWYECKUX BEIMIECTB IO HMX COCTaBYy K ONpEAeNEHHOMY KIaccy/rpymnie
COEIMHEHUN (MPOCThIE BEIIECTBA — METAJJII U HEMETAJUIbl, OKCUbl, OCHOBAHUS,
KHUCIJIOThI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

o c(hOpMHUPOBAHHOCTh YMEHHUM paCKPBIBATh CMBICI MEPUOIUYECKOTO
3akoHa JI. M. MenpaeneeBa M AEMOHCTPUPOBATH €TI0 CHUCTEMATU3UPYIOLIYIO,
OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIINH;

o chOpPMHPOBAHHOCTh ~ YMEHUH  XapaKTepu3oBaTh  AJIEKTPOHHOE
CTPOCHHE aTOMOB XUMHUYECKMX 73i1eMeHTOB |—4 mnepuonoB Ilepuogmueckoi
CHUCTEMBI XUMUUYECKUX dJieMeHTOB 1. 1. MenneneeBa, ucnob3ys mOHATHA «S-, P-,



d-arexTpoHHbBIE opoutamm, «OHEPreTUYECKUE  YPOBHMY, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHUS! CBOMCTB XMMHMUYECKUX 3JIEMEHTOB M UX COEIMHEHUU
1o nepuoAam u rpynnam llepuonnueckoit cuctemMbl XUMUYECKHX 35ieMeHTOB [1. H.
Menneneena;

o c(OpMUPOBAHHOCTh YMEHHUH XapaKTepH30BaTh (OMUCHIBATH) OOIIME
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TI'E€HETUYECKON CBS3M MEXKIYy HEOPraHU4EeCKUMU
BEILIECTBAMH C IMIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

o cOPMHPOBAHHOCTh ~ YMEHHS  KJIacCU(PUIUPOBATh  XHMHUYECKHE
peakiMy Mo pa3IuvyHbIM MPU3HAKaM (YHUCITy M COCTaBY pearupyroniux BeEIIecTB,
TEIIOBOMY 3(QeKTy peakuuu, W3MEHEHHIO CTCHEHEeW OKHUCICHHS 3JIEMEHTOB,
00OpaTUMOCTH PEAKIIMH, YYaCTUIO KaTaau3aTropa);

o c(OPMHPOBAHHOCTh yYMEHUH COCTABJIATH YPAaBHEHUS  pEaKIUi
pa3NUYHBIX THUIIOB, TOJHBIE M COKpAIIEHHbIE YPaBHEHUS PEAKIUNA HOHHOTO
oOMeHa, yUUTbIBasl yCIOBHS, IPH KOTOPBIX ITH PEaKUUU UAYT /10 KOHIIA,;

o Cc(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKLNHU, TOATBEPKIAIOIINE
KAUECTBEHHBI COCTaB pPAa3jJMYHbIX HEOPraHMYECKUX BELIECTB, PACIIO3HABATH
OMNBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

o Cc()OPMUPOBAHHOCTh YMEHUN pPACKpBIBaTh CYLUIHOCTb OKHCIIUTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajiaHca
ATHUX PEaAKIUM;

o c()OPMHPOBAHHOCTh YMEHUN OOBICHATH 3aBUCUMOCTH CKOPOCTH
XUMUYECKOM peakuud OT pa3uyHbIX (AKTOPOB; XapakTep CMELIECHUs
XUMHUYECKOTO PABHOBECHUSI B 3aBUCUMOCTH OT BHEIIHErO BO3ACUCTBUS (MPUHLIHUII
Jle lTatenbe);

o COPMUPOBAHHOCTb ~ YMEHHMM  XapakTepu30BaTh  XUMHUYECKHE
IIPOLIECCHI, JIEKAIIUE B OCHOBE IPOMBIIUICHHOIO IOJIYYEHHUS] CEPHOM KHCIOTHI,
aMMUaka, a Takke C(QOPMUPOBAHHOCTHh MPEACTABICHUM 00 OOMUX HAYYHBIX
NPUHIIMIAX U SKOJOTHYECKUX pobieMax XMMHUYECKOTO TPOU3BOICTBA;

o cOPMHPOBAHHOCTh ~ yYMEHUH  TPOBOJUTH  BBIYMCIECHHUS  C
UCIIOJIb30BAaHUEM TOHSTHS «MAaccoBasi JI0JIA BEILECTBA B PacTBOPE», O0OBEMHBIX
OTHOILIIEHWH Ta30B MpPU XUMHUYECKHX pPEaKIUsIX, MacChl BEIIeCTBa MU O0BEMaA
ra3oB IO H3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce MWW O0BEMY OJHOTO U3
YYaCTBYIOIIMX B PEAKIUU BEUIECTB, TEIUIOBOTO 3(P¢eKTa peakluun Ha OCHOBE
3aKOHOB COXPAHEHMSI MACChl BEILIECTB, TPEBPAILICHHS U COXPAHEHUSI SHEPTHH;

o c(OpPMHPOBAHHOCT, YMEHHMH COOJIIOATh TMpaBUjia IOJb30BAHUS
XUMHUYECKON MOoCyAol U JabopaTOpHBIM OOOpYAOBaHUEM, a TaKXKe MpaBUIIa



oOpallleHus] ¢ BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKLIMSIMH IO BBIMOJIHEHHIO
7a00pPaTOPHBIX XUMUYECKUX OIBITOB;

o c(hOpMHPOBAHHOCTh YMEHUH MIIAHUPOBAThH U BBIMOJIHATH XUMHUYECKHIM
HKCIIEPUMEHT (pa3jioKeHUEe IMEePOKCUa BOAOPOJia B MPUCYTCTBUU KaTallh3aTopa,
ONpEJICTICHNEe Cpebl PAaCTBOPOB BEIIECTB C TMOMOIIBI0  YHUBEPCAIBHOTO
WHANKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaklvy,
peakiuu MOHHOTO OOMEHa, KaueCTBEHHBbIE PEakiuu Ha cynabdar-, kKapOOHAT- H
XJIOPUI-aHUOHBI, HA KaTUOH aMMOHMSI, PELIEHUE SKCIIEPUMEHTAIbHBIX 3aJa4 0
TeMam «Metaimey U «Hemeramib») B COOTBETCTBHHM C MPaBWIAMH TEXHUKU
0e30MacHOCTH MPU OOpAIlEHUU C BEIIECTBAMU M JIA0OPATOPHBIM 000pYAOBaHUEM,
IPEJCTaBISITh PE3YyJAbTaThl XUMHUYECKOTO HSKCIepUMEHTa B Qopme 3amucu
YpaBHEHUH COOTBETCTBYIOLIUX peakUuil U (OpMYIUpOBaTh BBIBOJbI Ha OCHOBE
ITUX PE3YNbTATOB;

o c(OpMUPOBAHHOCTb yYMEHUI KPUTUYECKU aHaJIM3UPOBaTh
XMMHUYECKYI0 HH(OpMalMIO, MOJy4yaeMyl0 H3 pa3HbIX HCTOYHUKOB (CpelcTBa
MacCcoOBOI KOMMYyHHUKaluuu, UHTEpHET U IpyTrux);

o c(hOpMUPOBAHHOCTh YMEHUM COONIOJATh TIpaBUJia JKOJIOTUYECKHU
L€J€CO00Pa3HOro TMOBEIECHUS B OBITY M TPYJIOBOM JEATEIBHOCTH B LEIAX
COXPaHEHHUsI CBOETrO 3/I0POBbSl M OKPY’KAKOIIECH IMPUPOJHOM Cpelbl, OCO3HABATh
OIIACHOCTbH BO3/CHCTBUS HA JKUBBIE OPTAHU3MBI ONPEAEIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokazarens [I/JIK, moscHATe Ha mpuMepax cHocoObl YMEHBIICHHUS U
MPEeI0TBPAIICHUS X BPEHOTO BO3JCHCTBUS Ha OPTaHU3M YEJIOBEKA;

o JUIsT 00yYarolUXCsl C OrPAaHUYEHHBIMU BO3MOXKHOCTSMH 3J10POBbSI:
yMEHUE MPUMEHSATH 3HAaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX MMO3HAHMS BEUIECTB
Y XUMUYECKUX SIBJICHU;

o JUISL CIENBIX M CIa0OBUIAIIMX OOYYarOIIMXCs: YMEHHUE HCIOJIb30BATh
penbeHO-TOUCUHYIO cucTeMy obo3HaueHui JI. bpaiinsa mis 3anmucn XMMUYECKHX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoimuecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/l Konrpoabnsie IIpakruueckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYeCcKOH XUMHUH
IIpenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Htoro no pazneny 3
Paznea 2. Yraesoaopoasl
2.1 [IpenenbHble yraeBoAOPOAbI — aJKAHbI 2
59 HenpenenbHble yriieBOAOPOIbI: aJIKEHBI, 5 1
QJIKaTUCHBI, aJTKIHBI
2.3 ApoMaTn4ecKue yrieBoa1oposl 2
24 [TpupogHBIE HICTOYHUKH YTICBOAOPOIOB U 3 1
uX nepepadboTka
Hroro no pazneny 13

Pa3nen 3. Kuciiopoacoaep:kanyue oprannyeckue coenHeHust

3.1 Crnuptsl. ®enon A N 3

3.2 Anbnerusl. KapOOHOBBIC KUCIIOTHI. 7 1
' CroxHbIe d(DUpBI

3.3 VYrneBoasl 3 1
HWroro no pazneny 13




Pasnen 4. A3oTcoaepikamye opranudeckne coeIMHeHUus

4.1 | AMHHBI. AMUHOKHCIIOTHI. benku 3 ‘
Hroro mo pazneny 3
Pa3zgen 5. BbicokomoJieKkyJISIpHbIE COCI(THCHHSI
5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2 ‘
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2




11 KITACC

KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne n/m Kontpoasnbie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTbI pecypenI
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u [lepuonueckas cucTeMa XUMUYCCKUX 3
anemeHTOB /1. . Menaeneena

12 Crtpoenue BeniectBa. MHOrooopasue 4

' BEILIECTB
1.3 XUMUYECKHE peakluu 6 1 1

Hroro no paszneny 13

Pa3nen 2. Heoprannueckasi xXumMusi

2.1 Mertabl 6
2.2 Hewmerast 9 1
53 CBsi3b HEOPTAHUYECKUX U OPTAHHUECKUX 5

' BELIECTB

Uroro no pazgeny 17

Pasznen 3. Xumus v :Ku3Hb

3.1 XWUMUS U )KU3Hb 4

Hroro no pazgeny 4

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Kontpoannsle IIpakruueckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
[IpenmeTt opranuyeckoil XuMuu, e€ 02.09.2024 -
1 06.09.2024
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHHUE
Teopust CTpOEHUST OPraHUYECKUX 09.09.2024-
coequHenuii A. M. Bytneposa, eé 1 13.09.2024
OCHOBHBI€ TOJIOKEHUS
[IpencraBienue o KiIaccuPUKAITAN 16.09.2024-
OpraHM4ecKux BemecTs. HoMenkiarypa 1 20.09.2024
(cucreMaTuveckas) U TpPUBHAIBHBIE
Ha3BaHUs OPraHUYECKUX BEILECTB
AJKaHBI: COCTaB U CTPOEHHUE, 23.09.2024-
y 1 27.09.2024
TOMOJIOTUYECKHUU sl
MeraH u 3TaH — npocTenIne 30.09.2024-
1 04.10.2024
MIPEACTaBUTEH AJIKAHOB
07.10.2024-
AJKEeHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1 11.10.2024
DTUJIEH U TIPOINUIIEH — MPOCTeHIIne 14.10.2024-
1 18.10.2024
MPEACTaBUTENH AJIKEHOB
[TpakTuueckas pabora Ne 1. «IlomydyeHue 21.10.2024-
1 1 25.10.2024

OTWJICHA U U3YYCHUC CT'0 CBOMCTB»




Ankanuensl. byranuen-1,3 u

9 MeTtunoyranuen-1,3. [lonyuenue
CHHTETHYECKOTO KaydyKa U PE3HHbI
AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUH,

10 TOMOJIOTMUYECKUHN Psil. ALETHIIEH —
MPOCTEUILINN NPEICTABUTEIb ATIKUHOB

1 Bbruuciienus no ypaBHEHUIO0 XUMHUECKOM
peakuuu

12 Apensl: 6eH301 1 TOITY0J. TOKCHYHOCTB
apeHoB

13 I'eneTrueckas cBsi3b YII€BOIOPOIOB,
MPUHAIICKAINX K Pa3IHYHBIM KIaccam
[TpupoHBIE HCTOYHUKH YTIEBOJOPOIOB:

14 IPUPOJIHBIN ra3 U MOMyTHbIE He(PTIHbIE
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu
[TpupoaHbIE UCTOYHUKH YTIIEBOI0POJIOB:

15 IPUPOJIHBIN ra3 U MOMyTHbIE HEPTIHbIE
rassl, He)Th ¥ MIPOAYKTHI €€ nepepadboTKu

16 Kontposnbnas paboTa mo pazmery
«YTII€BOIOPOABD)

17 [IpenensHble OJTHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHoJ1. BomopoaHas cBs3b

18 MHOroaTOMHBbIE CIIUPTHI: STUIICHTIIUKOIIb U
TIIUIEPUH

19 ®deHoIT: CTpOCHUE MOJIEKYJITBI, (PU3NYECCKHE
Y XUMHUYECKUE CBOMCTBA, IPUMEHEHHE

20 Anbnerunsl: GopMaNbaeTUa U

areTainpaerng. Aueron




OHOOCHOBHBIE IIPE/IeNbHBIE KAPOOHOBBIE

21 KHCIIOTBI: MypaBbUHAS M YKCYCHASI

99 [IpakTrueckas padota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOU KHCIIOTBI»
CreapuHOBas U OJISMHOBASI KUCIIOTHI, KaK

23 MPEACTABUTEIH BBICIINX KapOOHOBBIX
KHCIIOT

24 MBpbIia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIIEE JCUCTBHIE
Crnoxuble 3(Upbl KaK MPOU3BOJIHbBIE

25 KapOOHOBBIX KUCIOT. [ HAPOIIN3 CIIOKHBIX
3¢upoB

26 XKupsl: TuIpOIN3, MPUMEHEHHE,
Ouooruueckast poib )KUPOB
VYTrieBoibl: cocTaB, KiIacCU(pUKAIHS.

27 Baxuerime npencraBuTeNu: rioKo3a,
bpykTo3a, caxaposa

08 Kpaxmai u nemirono3a Kak mpupogHbie
MTOJINMEPHI
KonTponpHas pabota mo pazaeny

29 «Kucnopopacoaepxaiiye opraHuuecKme
COCTUHEHUS

30 AMUHBI: METHJIAMUH U aHWJIMH
AMHMHOKHUCIIOTHI Kak aM(pOTEepHBIE

31 OpraHHYECKUE COCTUHEHUS, HX
Ouosoruueckoe 3HaueHue. [lentuapt

32 benku kak npupoaHsie

BBICOKOMOJICKYJIAPHBIC COCAUHCHU A




OCHOBHBIE TTOHSITUS XUMHHU

33
BBICOKOMOJIEKYJISIPHBIX COSUHEHUN
OcHOBHbIE METO/IBI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COETMHEHUH.

[Inactmaccel, KaydyKkH, BOJJOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34




11 KITACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne ara ugposBbie
n/n Tema ypoka Bcero Kontpoapueie  Mpaxruueckue I/I3§‘I€HI/IH oﬁpgsoq:;Teanme
padoThI padoThI pecypehI
XUMUYECKUH 2JIEMEHT. ATOM. DIIEKTPOHHAs 02.09.2024 -
KOH(UTYypaIysi aToMOB . 06.09.2024
[Tepuonuueckuii 3akoH u I[leprnoanueckas 09.09.2024-
CHCTEMA XUMHYECKUX d1eMenToB 1. 1. 1 13.09.2024
MeneneeBa, uX CBSI3b C COBPEMEHHOM
TEOpHUEIl CTPOEHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHHUS CBOWCTB 16.09.2024-
XUMHUYECKHX IEMEHTOB M UX COEIUHEHMI MO 20.09.2024
rpyImmaM v nepuojaam. 3HaueHue 1
MIEPUOINYECKOTO 3aKOHA U CUCTEMBI
xuMHuueckux sneMeHToB .M. Menneneesa B
Pa3BUTUU HAyKU
Crpoenue BeniecTBa. XUMHUYECKAs CBS3b, €€ 23.09.2024-
BUJIbI; MEXaHU3MbI 00Pa30BaHUS 1 27.09.2024
KOBAJIEHTHOM CBSI3U. BogopoHas cBs3b
BasleHTHOCTB. DIIEKTPOOTPULIATETBHOCTD. 30.09.2024-
Crenens okucieHus. BemecTsa 1 04.10.2024
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO
CTpOEHUS
[TonsiTHE O NUCTIEPCHBIX CHCTEMAX. 07.10.2024-
VCTUHHBIE U KOJJIOMIHbIE PACTBOPEL. 1 11.10.2024

MaccoBast J10JIs BEeIeCTBa B pacTBOpE




Knaccu¢ukanus 1 HOMEHKIATypa
HEOPraHWYECKUX coeMHEHU. [ eHeTnueckas
CBA3b HEOPraHUYECKUX BEUIECTB, PA3IIMYHbBIX
KJIaCCOB

14.10.2024-
18.10.2024

Knaccugukanus XuMHUecKuX peakiuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MAcChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SHEPIUU TIPH
XUMHMUYECKHUX PEaKLUAX

21.10.2024-
25.10.2024

10

11

Ckopoctb peakiuu. OOpaTuMble peaKuu.
XHUMHUYECKOE PAaBHOBECHE

[IpakTuueckas pabora Ne 1. «Bnusaue
pa3nu4HbIX (DAKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

OnexrponuTnueckas auccouuanus. [lonsarue
0 BOJIOpoIHOM Toka3arese (PH) pactopa.
Peakuuu nonnoro oomena. ['maponus
OpPraHUYECKUX U HEOPraHMYECKHUX BEIIECTB

12

OKHCINTENEHO-BOCCTAHOBUTEIbHBIE
peakiuu. [TousTre 00 3meKTposnze
pacIiaBoB ¥ pacTBOPOB COJIEN

13

14

KontponbHas paboTa mo pazaery
«TeopeTndyeckre OCHOBBI XUMHUHY

Mertainnsl, ux nonoxxkenue B [lepuoamueckoi
CUCTEME XMMHUYECKUX d1eMeHTOB JI. .
MenpeneeBa 1 0COOCHHOCTH CTPOSHUS
atomoB. OOmue pu3ndecKkrue CBOMCTBA
METAIIJIOB




15

16

17

CmuiaBbl METaLIOB. DJIEKTPOXUMUYECKUM PsiJT
HaIIpsKEHUN METaJUIOB

XUMHYECKHE CBOMCTBA BaYKHEHIITHNX
METaJUIOB (HATpUH, KaJui, Kaablluii, MarHuH,

QITIOMUHUIA) U UX COCTUHEHUN

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTUHEHUN

18

XuMHYecKre CBOMCTBA IIMHKA, JKejle3a U UX
COCTMHEHUN

19

20

21

[IpakTuueckas padbora Ne 2. "Pemenue
AKCIIEPUMEHTAIIbHBIX 33724 110 TEME
«Mertamib»"

Hemeramnbl, nX monoxkeHue B
[lepuonnueckoi cucTeMe XUMHUYECKHUX
anemenToB . 1. MenaeneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB
du3znyeckue CBOMCTBA HEMETAJIIOB.
AJOTponus HEMETaJIOB (Ha IpUMepe
KHCIIopo/ia, cepsl, hocdopa u yrieposaa)

22

XHUMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPhI U UX
COETUHEHUN

23

24

XUMHYECKHE CBOMCTBA a30Ta, pocodpa u ux
COETUHEHUN

XUMHUYECKUE CBOMCTBA YIJIEpOJa, KPEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COCTUHEHUN

26

O0001IeHYE ¥ cUCTEMATH3alUs 3HAHUI 1O




TteMe «Hemeraiuisly. Berauciaenus mo
YPaBHEHUSAM XUMUYECKUX PEAKLIUN U
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1
"HemeTasl"»

08 KontposnsHas pabora nmo remam «MeTamib» 1
u «Hemeramms»

29 Heopranmueckue u opraHn4eckue KUCIOTHI. 1
Heoprannueckue n opraHn4ecKue OCHOBaHUS
AmdoTepHbIe HEOPTaHUYECKUE U

30 opraHuveckue coenuHeHus. ['eneTnueckas 1
CBSI3b HEOPTaHMUYECKUX U OPTaHHYECKUX
BEIIECTB
Ponb xuMum B obecrieueHNH SKOJIOTHIECKOi,

31 SHEPTEeTUYECKON U MUIIEBON OE30MaCHOCTH, 1
Pa3BUTHH MEIUIINHBI
IIpencraBnenus o0 oOIMMX HAYYHBIX

32 IIPUHLMIIAX POMBILIUIEHHOTO ITOTY4YEHHUS 1
BaXHEUIIINX BEILECTB

33 YesoBek B MUpE BEIIECTB U MAaTEPHAIIOB

34 XUMUS ¥ 370pOBbE YEIIOBEKA

OBLIEE KOJIMYECTBO YACOB I1O 34

[NPOT'PAMME







