PabGouasi nporpaMmma no yue0HOMY npeamery «Xumus» (0a30Bblil yPOBEHb)
denepanpHas pabouass mporpaMma IO y4eOHOMY TpeaMeTy «XUMUs)
(6a30BbIN ypoBeHb) (mpeaMeTHasi 00nacTh «ECTECTBEHHO-HAyUYHBIE MPEIMETHI»)
(masiee COOTBETCTBEHHO - MPOrpaMma MO XMUMHUHU, XUMHsI) BKIIOUYAET COJIEpKaHUE
0o0yueHus, MJIAHUPYEMBbIE PE3YIbTAThl OCBOCHUS MPOTPAMMBI 110 XUMHUH.

COAEPKAHUE OBYUEHUA

10 KVIACC
OPTAHUYECKASA XUMUA

Teopernyeckre OCHOBbI OPraHUYeCKON XMMHHU

[IpeagMeT oprannyeckor XUMHH: €€ BOSHUKHOBECHUE, PA3BUTHUE U 3HAYECHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepHaloB. Teopus CTPOCHUS OPraHUYECKHUX
coenunenuii A. M. BytiepoBa, e€ ocHOBHBIE 1o0KeHUs. CTPyKTypHBIE (DOPMYJIBI
OpraHWYeCKUX BelEecTB. [l'omMonorus, wu3omepus. XHUMHUYECKas CBS3b B
OPraHNYEeCKUX COCAUHECHUSAX — OJJMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBnenue o kiaccupuKaluu OopraHUYecKux BeniecTB. HoMeHknaTypa
OpPraHUYECKUX COEAMHEHUW (CHUCTEMaThyecKas) W TpPUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MMPEJCTABUTENEH KJIACCOB OPTAaHUYECKUX BEILIECTB.

ODKCNIEPUMEHTAIbHBIE METOJIBl M3YYCHHUS BEIIECTB W WX MPEBpaALLCHUMN:
O3HAaKOMJIEHHE ¢ oOpasllaMyd OpPraHMYECKHX BEIIECTB W MaTepuajaMud Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OpPraHMYECKUX BEILECTB, HAOIIOJICHUE U
OMMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEILECTB
MIpU HarpeBaHuM (IUI1aBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yraesoaopoanbl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHMW psana. Meran u sTtaH —
NPOCTEHIIINE TPEJCTABUTENN alKaHOB: (PU3MYECKWEe W XHWMHUYECKHE CBOWCTBA
(peakuuu 3aMelieHuss W TOpPEHHUs), HaxXOXJICHUE B MPUPOJE, IOJyYCHUE W
MIPUMEHECHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PsAMl. DTUJIEH U MPOIMUIEH —
NPOCTEUIITNE TPEJCTABUTENN AJKEHOB: (PU3MYECKWe W XHWMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TAJOTEHUPOBAHMS, THUApATAIIUU, OKHUCJICHUS W
MOJIMMEPU3AIINN ), TOJYYEHUE U IPUMEHECHUE.

Ankanuensl: Oytamuen-1,3 u metunOyraaueH-1,3: cTpoeHme, BaKHEHIIIHNE
XUMUYECKUE CBOMCTBa (peakuus noaumepusanuu). IlomyyeHrne CUHTETHUYECKOro
Kay4yKa U pEe3UHBL.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUM psifl. ALIETHIICH
— TMPOCTEUINNIA TPEICTABUTENh AQJIKHUHOB: COCTaB, CTpPOCHHE, (U3HUECKHE U



XUMHUYECKUE CBOMCTBA (PEaKUHUH T'MIPUPOBAHMS, FAJIOIN€HUPOBAHMS, TMApPATALUH,
TOpPEHMUsI), IOJTYyUYEHUE U IPUMEHEHHUE.

Apensbl. benson: cocraB, cTpoeHue, (puU3MYECKUe M XUMHUYECKHE CBOWMCTBA
(peakiuu raJoreHUpoOBaHUs U HUTPOBAHUS), MOJIyYEHUE U NpUMeHeHue. Tonyon:
cocmas, cmpoeHue,  usuueckue U  Xumuueckue  ceolcmea  (peaxyuu
2aN02EHUPOBANUS U HUMPOBAHUS), NONyYeHue u npumeHneHue. TOKCUYHOCTb
apeHoB. ['‘eHeTHuyeckasi CBsSI3b MEXIY VYIJIEBOJOPOAAMH, MNPUHAICKALIUMUA K
Pa3IUYHBIM KJIACCAM.

[IpupoaHbIE MCTOYHUKHK YTIEBOAOPOAOB. IIpupoaHbIi ra3 W MOIyTHBIE
HedTsaHble ra3pl. HedTs u €€ mpoucxoxnenue. CriocoObl mnepepaboTku HedTH:
MEPErOHKa, KPEKUHT (TEPMUYECKUH, KATaTUTUYECKUi), NUpoiau3. [IpoayKTel
nepepaboTKu He(pTH, UX TPUMEHEHUE B MPOMBILUIEHHOCTU U B ObITy. KameHHbIi
YTOJb ¥ NPOAYKTHI €r0 MepepadOTKH.

OKCIEpUMEHTAIBHBIE METOAbl M3Yy4YEHMsI BEIIECTB M HUX IIPEBPAILCHMIA:
O3HAKOMJIEHHWE C 0Opa3lamMu IJIacTMacC, Kay4yKOB M PE3UHBI, KOJUIEKIHH
«Heptp» u  «Yromas», MOAEIMPOBAHUE  MOJEKYJ  YIJIEBOJOPOAOB H
rajJlOreHONPOU3BOIHBIX, MTPOBEICHUE MPAKTUYECKON PalOoThl: MOJyYeHHUE STHIICHA
U U3y4YECHHE €TI0 CBOWCTB.

Pacuétnrble 3amaun.

BblunciieHns MO YpaBHEHHUIO XUMHUYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa PEAKIMH IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kuciopoaconep:kamue opranHu4ecKue coeJMHEHUs

[IpenenbHblE OAHOATOMHBIE CHUPTHL. MeTaHON W 3TaHOJ: CTPOEHHUE,
dusznyeckue MU XUMUYECKHE CBOICTBa (peakuMM C aKTUBHBIMH MeETaJlJIaMH,
raJIOr€HOBOJOPOAAMH, TOPEHHUE), NpUMEHEHUE. BoopoaHble CBS3HM MEXAY
MOJIEKYJIaMU CIIUPTOB. JleficTBHE MeTaHOa 1 3TaHOJIa Ha OPraHu3M YeJ0BEKa.

MHoOroaToMHble  COUPTBL. OTWICHIJIMKONb W  TJIUUEPUH: CTPOEHHE,
busznyeckue W XHUMHUYECKHME CBOMCTBa (B3aMMOJECHCTBHE CO HIETOYHBIMU
METaJVIaM{, KAaueCTBEHHAsl PEaKlUsi Ha MHOIOaTOMHbIE CHUpPTHI). JlelicTBue Ha
opraHusM yenoBeka. [[pumeHenune rauuepruHa U STUICHTITUKOJIS.

@deHos: CTPOCHUE MOJEKYJbl, (U3MYECKHUE U XUMUYECKUE CBOMCTBA.
Toxcuunocts enona. [I[pumenenne penona.

Anppernnpl M kemowuwvi. DPOpManmpIETHI, ALETAIBIACTHI: CTPOECHUE,
(¢u3nUecKue U XMMHYECKHE CBOMCTBA (pEaKIMM OKUCIEHUS U BOCCTAHOBIICHMS,
KAuECTBEHHbIE PEAKIIMH ), IOJYyUYE€HUE U TPUMEHEHUE.

OnHOOCHOBHBIE TIpeleibHbIE KapOOHOBbIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KMCJIOTBI: CTPOE€HHE, (PU3NYECKHME M XUMHUYECKHE CBOMCTBa (CBOMCTBA,
oOuue AJid Kiacca KUCIOT, peakuus dTepuuKaiim), moiayyeHue U NpuMeHEHHE.




CreapuHOBasi W OJICMHOBAs KUCJOTHl KaK MPEICTABUTEIN BBICHIUX KapOOHOBBIX
KUCIOT. MbLIa KaK COJIM BHICHIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHE.

CnoxHble >(QuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uaponus
cinoxHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb JKUPOB.

VYrneBoasl: cocraB, KilaccHpUKalnMs ~ YrieBogoB  (MOHO-, JU- H
nosiucaxapubl). ['moko3a — mpocTednii MOHOCaxapu: OCOOEHHOCTH CTPOCHHUS
MOJIEKYJIbI, (U3MYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEWUCTBHE C
ruapokcugom Menu(ll), oxkucnenune amMMmmadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIOKO3bl), HAXOXKICHUE B MPHUPOJE, MPUMEHEHUE,
ouonorunyeckas poiib. @otocunres. pykTo3a Kak U30Mep IIHOKO3BI.

Kpaxman u nemnonosa kak npupoaHsle noauMmepsl. CTpoeHHe Kpaxmana u
ueutoao3bl.  du3nyeckue M XUMUYECKHE CBOWCTBAa KpaxMmana (THUIpOJIiu3,
KauyeCTBEHHAs PEAKIIHs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl W3YUYEHMsS BEIIECTB M HX MpEeBpallcHUM:
MIPOBE/ICHHE, HAOJIIOJICHHE W OINHMCAHHE JEMOHCTPALMOHHBIX OMNBITOB: TOPEHHE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIMU OJHOATOMHBIX CHUPTOB (OKUCIEHUE STaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIMIIEPUHA C
ruapokcugom meau(ll)), anpaeruoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumonelcTBUE Kpaxmalia C HOJIOM),
MIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHON KHCIIOTHI.

Pacuérnble 3agaun.

Bblunciiennss 1Mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIHM IIPOAYKTA PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIINN).

A3oTcoziepxkane OpraHnuecKue COeJMHEHHUS.

AMMHOKHUCIIOTHI Kak aM(oOTepHble opraHuyeckue coeauHeHus. Duzndeckue
U XMMHYECKHE CBOICTBA aMUHOKHCIOT (Ha mpuUMepe TIuinHa). buonoruueckoe
3HaYeHUEe aMUHOKUCHOT. [lenTuasl.

benkun kak NpUpOAHBIE BBICOKOMOJIEKYJIIpHbIE coeauHeHud. llepBuuHas,
BTOpPUYHAsg M TPETUYHAsl CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUIPOJIN3, IEHATYpALIMsl, KAUECTBEHHBIE PEAKIIMHU Ha OEJIKU.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YUYEHHs] BEHIECTB M WX MpEeBpallCHUN:
HAOJIIO/ICHUE U OMHUCAHKUE JEMOHCTPAIMOHHBIX OIBITOB: JIEHATYpalHs OEIKOB IpH
HarpeBaHUM, LIBETHbIE PEAKIIUU OEIKOB.

BricokoMoJIeKyJISIpHbIE COeIMHEHU S

OCHOBHbBIE TOHSATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIMMEPU3ALNH, CPEAHSIS MOJEKYJIApHAs



Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHH —
NOJIMMEPU3ALIMS U TIOJIMKOHIACHCALINS.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHsS BEUIECTB M HX MPEBPAIICHUN:
O3HAaKOMJIEHUE ¢ 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXIpeaMETHBIX CBI3€U NPU U3YYEHUHU OPTAaHUYECKON XMMUHU B
10 kyacce OCyHIECTBIIETCS YEpE3 HCIOJIb30BAHUE KAK OOLIUMX €CTECTBEHHO-
HAay4HBIX IOHATUH, TaK U NOHATUH, SBJISAIOIIMXCS CUCTEMHBIMM JUIA OTIEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI'O I[IUKJIA.

OO01Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (haKT, TUHoTE3a,
3aKOH, TEOpHs, aHaJIU3, CHUHTE3, KJIAacCU(UKALNS, NEPUOAUYHOCTD, HAOIIOIEHUE,
U3MEpEHUE, DKCIIEPUMEHT, MOJAEIUPOBAHUE.

®usuka: Marepus, DOHEpPIrus, Macca, aroM, OJJEKTPOH, MOJIEKYIIa,
DHEPreTHUYECKUN YPOBEHb, BEIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEILECTBA, (PU3NUECKUE BETUUMHBI U €AMHULBI UX U3MEPEHUS.

buonorus: kierka, opranusm, Omocdepa, oOMEH BEUIECTB B OpraHU3ME,
¢oTocuHTE3, OMOJIOrMYECKH AaKTUBHBIE BellecTBa (OENKH, YIJIEBOABI, KUPBI,
(bepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHbIE MOPOJIbI, NOJE3HbIE HCKOMAEMbIE, TOILIUBO,
pecypchl.

TexHoyorusa: MNUIIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAJIBHOIO IUTaHUA,
MOIOIIME CPELICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE IIPENapaThl, MaTepuaibl U3
HUCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernvyeckne OCHOBbI XUMHUHU

XuMmudeckui anemMeHT. Atom. Sapo aroma, H30TONBIL. DJNEKTPOHHAA
000JI0YKa. DHEPreTuYecKre ypOBHM, MOJAYPOBHU. ATOMHBIE OopOuTalu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pacIpe/ieleHUs AJIEKTPOHOB MO OpOUTANIIM B aToMax
AJIEMEHTOB TEPBBIX YETHIPEX TIEPHOIOB. IIEKTPOHHASI KOH(PUTYpAIUs ATOMOB.

[Tepuonuueckuii 3akoH u Ilepuoauueckas cucTeMa XMMHUYECKUX JIEMEHTOB
. 1. Menneneea. CBs3b MEpUOANYECKOr0 3aKoHa U [leprnoanmdeckoil CUCTEMbI
xumuyeckux aemeHToB [l. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEW CTPOCHMS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX MMM TIPOCTBIX M CIIOKHBIX BEIIECTB IO TpPyINaM M TMepUojam.
3HauYCHHUE NEPUOJIMYECKOTr0 3aKOHA B PA3BUTHUH HAYKH.



Ctpoenue BemiecTBa. XHUMHYECKas CBsI3b. BHJIbl XUMHYECKOW CBS3U
(KoBaJIeHTHasl HETOJISIpHAsl M MOJIApHAsi, MOHHAs, MeTaJIM4eckas). MexaHU3Mbl
o0pa3oBaHUs KOBAJEHTHOM XHMHUYECKOM CBSI3M (OOMEHHBIH W  JOHOPHO-
akuentopHsiil). BomopongHas cBs3b. BalleHTHOCTB. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okucieHrsa. IOHbI: KATHOHBI U AaHUOHBI.

Bemectsa  MOJEKYJSIPHOTO W HEMOJIEKYJSIPDHOTO — CTPOEHUS.  3aKOH
ITIOCTOSTHCTBA COCTaBa BEIIECTBA. |HUIMbl KPUCTALINYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTATUIMYECKON PEIIETKU.

IlonaTne o aucnepcHuIX cucreMmax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1s1 BEIECTBA B pacTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCUHECHUM. Howmenkiarypa
HEOPraHUYECKUX BEIIECTB. | €HETHMYeCKas CBA3b HEOPIaHUMYECKHUX BEIIECTB,
MIPUHAJIEKAIIMNX K PA3IMYHBIM KJIACCAM.

Xumunueckass — peakuusa. Knaccudukanuss — XMUMHYECKHX — peakuuid B
HEOPraHUYECKOM M OpPraHWYECKOW XMMHH. 3aKOH COXPaHEHWs MACChl BEILECTB,
3aKOH COXPAaHEHMS U NIPEBPALLEHUS SJHEPTUHN [P XUMUYECKUX PEAKLIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3in4HbIX (pakTopoB. OOpaTtuMble
peakuuu. XuUMHUYECKOe paBHOBecHe. @DakTOpbl, BIHAIOIIME HA COCTOSHUE
xumuudeckoro pasHosecus. Ilpunmnun Jle [larense.

Onextponutryeckas auccouuanua. CUbHbIE U caadble 31eKTpoauThl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCJAsA, HEUTPaAIbHAas, IEIO0YHA.

OKHCIINTENBbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHsS BEUIECTB M HX NPEBPAIICHUN:
nemoHctpauusa tabmun «llepuonnueckas cuctema xumudeckux snemeHtos . U.
MenneneeBay, M3ydeHHE MOJAENEH KPUCTAJUIMYECKUX PEUIETOK, HAOMIOJIEHUE U
OINKCaHUE JEMOHCTPALMOHHBIX U Ja0OPAaTOPHBIX OMBITOB (PA3JI0KEHUE MEPOKCUAA
BOJIOPOJIa B MPUCYTCTBUU KaTaJu3aTopa, ONPEIEIEHNE CPEABI PACTBOPOB BEILIECTB
C TMOMOUIbI0 YHUBEPCAIBHOIO HWHIUKATOPA, pEAaKUHH HOHHOTO OOMEHa),
MpOBEJCHUE MPAKTHUECKON paboThl «BiusHue paznuuHbix (pakToOpoB Ha CKOPOCTh
XUMHUYECKOUN pPEaKII».

Pacuétnrble 3amaun.

Pacuérel 1O ypaBHEHMSM XUMHYECKMX pEakuuid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIOJIB30BAHMEM IIOHATUA «MaccoBas
J0JIs1 BEILIECTBAY.

Heopranuuyeckast xumus

Hemeramnel. Ilonoxenne HemeramnoB B llepuogumueckont  cucreme
xumuuyeckux sieMentoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOCHHUS aTOMOB.
®dusnueckre CBOWCTBA HEMETAUIOB. AJIOTPONHS HEMETalIoB (Ha mpuUMepe
KHUCJIOpOo/a, cephl, hochopa u yriaeposa).



XUMHUYECKHE CBOMCTBA BAXXKHEHMIIMX HEMETAJIOB (TaJOr€HOB, CEphl, a30Ta,
dochopa, yriepoga U KpeMHHMs) W HMX  COCNMHEHUH  (OKCHJIOB,
KHCIIOPOJICOIEPKAIINX KUCIOT, BOJOPOAHBIX COCTMHEHUN).

[IprMeHeHne Ba)XHENIIMX HEMETAIIOB U UX COEUHEHHM.

Meramisl. [lonoxenune meramnoB B [leppoandyeckonl cUCTEME XUMHYECKHUX
sanemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOUEK
atoMoB MetayuioB. O6mue usnyeckue cBoicTBa MeTamuioB. CrijlaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUH PSI HANIPSHKEHUM METAJUIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX META/UIOB (HATpUM, Kallui, KaJbIUH,
Mar"ui, amoMHHHUH, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COSTUHEHUM.

OO6mue crnocoObl nmomyyeHus: MetamuioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHHUKE.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHsS BEHIECTB M WX MpEeBpallCHUN:
U3y4YeHHe KOJUIeKIMH «MeTamisl U CIJIaBby, 00pa3lloB HEMETAJJIOB, PEIICHHE
AKCIIEPUMEHTAJIBHBIX 3a/a4, HAOJIIOJIEHUE U OIMCAaHUE JIEMOHCTPAIIMOHHBIX U
7a00pPaTOPHBIX OMNBITOB (B3aMMOJEHCTBHE TMAPOKCH]IA AITIOMUHHUSA C PACTBOPAMU
KHUCJIOT U LIEJI0Yei, KAYECTBEHHbIE PEAKI[MU Ha KATUOHBI METAIIIOB).

Pacuérnble 3agaun.

Pacuétel Macchl BemiecTBa WM 00bEMa Ta3oB MO M3BECTHOMY KOJUYECTBY
BEILECTBA, Macce WM OOBEMY OJIHOTO M3 YYacTBYIOUIMX B pPEaKIMU BEUIECTB,
pacuéThl Macchl (00bEMa, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJHO
U3 BEIIECTB UMEET IPUMECH.

XUMHUA U KU3Hb

Ponp xuMun B 00e€CrieYeHUU SKOJIOTUYECKOM, SHEPTreTUYECKON U MHUILEBOU
0e30macHOCTH, Pa3BUTHH MEAUIMHBL [lOHSATHE O HAYYHBIX METOJAaX IMO3HAHUS
BEILECTB U XUMUYECKUX PEAKIIUI.

[IpeacraBinenuss 00 OOMMX HAyYHBIX MPUHUMUIIAX MPOMBIIIJIEHHOTO
ITOJTyYEHHS BaKHEUIIINX BEIIECTB.

YenoBek B MUpE BEUIECTB M MAaTEPHAIOB. BAXXHEWIINE CTPOUTEIIbHBIC
Marepualbl, KOHCTPYKUMOHHBIE MaTepualbl, KpacKH, CTEKJIO, KepaMUKa,
MaTepualibl ISl JIEKTPOHHUKH, HAHOMATEpHUalbl, OPraHUYECKHUE U MUHEPAJIbHBIE
yaoOpeHus.

XuMHST U 3I0pPOBbE YEJIOBEKA: IPABUIIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 6€30MacHOr0 UCIOJIb30BAHUS MPENnapaToB OBITOBOM XUMHH
B IOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzanmsi MEXNpEAMETHBIX CBA3€H TNpU  U3YYEHUW OOmmeH
HEOpraHn4eckoi xumMuu B 11 Kacce oCylIecTBISIETCS YEPE3 UCMOJb30BAaHUE KaK



OOIIMX ECTECTBEHHO-HAYYHBIX IIOHATHH, TaK W TIIOHATHH, SBJISIOIIHXCS
CHUCTEMHBIMHM JIJISI OT/ACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEeHHO-HAY4YHBIE TMOHSTHS: HAay4YHbIM (DAKT, TUMOTE3a, 3aKOH,
TEOpusi, aHalu3, CHUHTE3, Kilaccu(ukamnus, MNEePUOJAUYHOCTb, HAOIIOJACHUE,
AKCIIEpUMEHT, MOJICJIUpOBaHKE, U3MEPEHNE, SIBJICHHE.

dusukKa: MaTepus, SHEPrus, Macca, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIECTBA, (PU3NUECKUE BEIUYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buomorus: kieTka, opraHu3M, DJKocHcTeMma, Ouocdepa, Makpo- U
MHUKPO3JIEMEHThI, BATAMUHBI, 0OOMEH BEIIIECTB B OpraHU3Me.

['eorpadusi: MuHepanbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOMAEMbIE, TOTUIUBO,
pECYypCHI.

TexHonorus: XMMHUYECKasi MPOMBIIUIEHHOCTb, METALTYPIrus, MPOU3BOACTBO
CTPOUTENIbHBIX MAaTEPUAJIOB, CEIbCKOXO3SHUCTBEHHOE IIPOU3BOJICTBO, IHIIEBAs
MPOMBIIJIEHHOCTh,  (hapMalleBTUYECKasi  MPOMBIIIJIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IpernapaToB, IPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEpHaJIOB,
3JIEKTPOHHAS MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



I[Inanupyemblie pe3yJbTaThl OCBOECHHSI MPOrPAMMBI 10 XUMHMHU Ha 0230BOM
YPOBHE CpeHero 001mero 00pa3oBaHust

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOEHUS
oOy4JaronMMucss TporpaMm cpeaHero oOmiero oOpa3oBaHUs (JIMYHOCTHBIM,
METanpeJIMETHbIM U MpeaMeTHbIM). HayuHOo-MeToau4eckoil OCHOBOM IS
pa3pabOTKH MIaHUPYEMBIX Pe3yJIbTATOB OCBOEHUS MPOrpPaMM CPEHEro OOIIEero
00pa3oBaHUsI SIBISETCS CUCTEMHO-/IEATETLHOCTHBIN MOAXO.

B cooTBeTcTBHM C CHUCTEMHO-AEATEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MpPEeAMETa «XHUMUS» HAa YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIICTCHBI CIETYIONINE COCTABIISIONINE:

OCO3HaHWE O0YYarOUTUMHUCA POCCHUHCKON TPaKIaHCKOW HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENILHOCTH U CAMOONIPEIEIICHHIO;

HaJu4Yue MOTUBAIIMU K O0yUEHHIO;

L[EJICHANPABIICHHOE pAa3BUTUE BHYTPEHHUX YOEKIEHUNW JUYHOCTH Ha
OCHOBE KJIFOYEBBIX IIEHHOCTEH W HCTOPUYECKHUX Tpaauivii 0a30BOM HAyKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIMUXCS PYKOBOJCTBOBATHCS B CBOEH
JEATENbHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, TPUCYIIUMH LIEIIOCTHOMN
CUCTEME XMMHYECKOTO 00pa30oBaHus;

HaJIM4YME TMPABOCO3HAHUS DKOJIOTMUYECKOW KYJIbTYphl U CIOCOOHOCTHU
CTaBUTH LIEJIU U CTPOUTH )KU3HEHHBIC TIAHBI.

JIndHOCTHBIE pEe3ynbTaThl OCBOCHUSA IMpPEAMETa «XHUMUSD» JOCTUTAOTCS B
CIMHCTBE YYEOHOW U BOCIUTATEIHHOM [EATEILHOCTH B COOTBETCTBHH C
I'YMaHUCTUYECKUMU, COLMOKYJIbTYPHBIMH, IyXOBHO-HPAaBCTBEHHBIMHU
IEHHOCTSMU U UJieajaMUu POCCUUCKOTO IPaXkIaHCKOTO OOIIECTBa, MPUHATHIMU B
o0lllecTBE HOPMaMHU U MpaBUJIAMU MOBEACHUS, CIIOCOOCTBYIOIIMMU TpoIieccaM
CaMOINO3HAHUS, CaMOPA3BUTUA W HPABCTBEHHOIO CTAHOBIICHUS JIMYHOCTHU
00yJarommxcsl.

JIM4HOCTHBIE pE3yNbTATBl OCBOCHHS MpeAMETa «XHUMHUSD» OTPaKaroT
c(OPMHUPOBAHHOCTH OIBITA TIO3HABATEIHLHOW W TMPAKTUUYECKOW EATECIHLHOCTH
oOy4Jaronuxcst o peaanu3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIe
B YAaCTHU:

1) rpaskaaHCKOr0 BOCIIMTAHMA:

OCO3HaHMsSI  OOyYalOIMMHUCSA CBOMX  KOHCTUTYIMOHHBIX TMpaB U
00s13aHHOCTEH, YBaKEHHUS K 3aKOHY U MPABOMOPSJIKY;



IIPENCTABICHNS O COLMAIBHBIX HOPMAax M IPABWIAX MEXIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAESATENBHOCTH MNPU CO3JAAHHUH
y4eOHBIX MPOEKTOB, PEIICHNN YUEOHBIX U MO3HABATENbHBIX 3a/1a4, BHITOJHEHUU
XUMUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M NPUHUMAaTh MOTHBBI, HAMEPEHHUS, JIOTUKY HU
apryMEHTBI IpYTUX MPU aHAJIU3€ Pa3Iu4HbIX BUAOB YUEOHOU NEATENbHOCTH;

2) MaTPHOTHUYECKOIr0 BOCIIMTAHUS

LIEHHOCTHOTO OTHOIIEHHMSI K HCTOPUYECKOMY M HAy4YHOMY HACIIEIUIO
OT€YECTBCHHON XMMUM,

YBaXEHUS K MPOILECCY TBOPUECTBA B OOJIACTH TEOPHH M MPAKTUYECKOIO
IPUMEHEHUS XUMHUH, OCO3HAHUS TOTO, YTO AOCTHIKEHUS HAyKHU €CTh PE3yJbTaT
JUINTENbHBIX ~HAOMIOJEHUM, KPOIMOTIUBBIX 3KCIEPUMEHTAIBHBIX I1OMCKOB,
MOCTOSIHHOTO TPY/Jla YYE€HBIX U MPAKTUKOB;

MHTEpPECAa M TO3HABAaTEIbHBIX MOTHMBOB B MOJYYEHUU U IOCIEAYIOIIEM
aHain3e  MHPOpMAUMU O  TEPEOBBIX  JOCTHIKEHHMSIX  COBPEMEHHOM
OTEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOr0 MIOBEICHHUS;

CIIOCOOHOCTH ~ OIIEHMBaTh CHUTYyallUH, CBSI3aHHBIE C XUMUYECKUMU
SBJICHUSIMM, Y IPUHUMATh OCO3HAHHBIC PELIEHUS, OPUEHTUPYSACHh HA MOPAJIBHO-
HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEJAEHUE U MOCTYIKHA CBOMX TOBApHILEH C
NO3ULMI HPAaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUWE IIOCIEACTBUI ITHX
IIOCTYIIKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBbS:

NOHUMAaHUS LEHHOCTEH 3J0poBOoro M Oe3omacHOro oOpa3a KU3HH,
HEOOXOMMOCTH OTBETCTBEHHOI'O OTHOILLIEHUSI K COOCTBEHHOMY (PU3MUYECKOMY U
IICUXUYECKOMY 3J10POBBIO;

coOmro/IeHusl MpaBuil 0e30MacHOro OOpallleHus C BEIECTBaMH B OBITY,
IIOBCETHEBHOM KU3HU U B TPYJOBOM JEATEIBHOCTH;

NOHUMAaHUS LIEHHOCTU TMPaBUJ WHIMBHIYyAJIbHOIO M KOJUIEKTUBHOIO
0€e30I1acHOr0 MOBEJIEHUS B CHUTyalUsiX, YIPOKaIOLIUX 370POBbI0 U JKU3HU
JIIOEH;

OCO3HaHWSl  MOCJIEACTBHUM W HENpUATUS  BPEIHBIX  MPUBBIYEK
(ymoTpeOieHus aIKoToJisl, HAPKOTUKOB, KYPEHUs);

5) TpyA0BOI0 BOCIIMTAHMSI:



KOMMYHMKATUBHON KOMIIETGHTHOCTH B  y4€OHO-HCCIIEIOBATEIbCKOM
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPUYECKOW W APYrHMX BHJAX
JICITEIbHOCTH,

YCTAaHOBKM Ha AaKTHBHOE Y4YaCTHE€ B PEIICHUM MNPAKTUYECKUX 3a7ay
COITMAJILHOM HAIPaBICHHOCTH (B paMKax CBOETO Kjacca, IIIKOJIbI);

WHTEpeca K MPAKTUYECKOMY H3YUYEHHIO MPpodecCHil pa3aIuyHOTO poja, B
TOM YHCJIE HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUH 110 XUMHUHU;

YBaXCHUA K Tpydy, JIIOOIM Tpyda H©  pe3yabTaraM TPYJAO0BOU
JICSITEIIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIWBHUAYaJbHOW TpaeKTOPUU
oOpa3zoBaHus, Oyayiiel npodeccun U peanusaluu COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YIETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB
U TOTpeOHOCTEH 00IIIeCTBa;

6) 3K0J10rM4eCKOro BOCIIUTAHMS

AKOJIOTMYECKHU 11€J1€CO00Pa3HOr0 OTHOIICHUSI K MPUPOJE, KaK UCTOUHHUKY
CYIIIECTBOBAHMS )KU3HU Ha 3eMJIE;

MOHUMAaHMS TJI00AJTBHOIO XapaKTepa JKOJOTHYECKUX MPOOJIeM, BIUSHHS
AKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOTHON U COLUAIIBHOM CPEbI;

OCO3HAHHMSA HEOOXOAWMOCTH HCHOIB30BAaHUS JOCTYDKCHUH XUMUH IS
pEILIEHHS] BOIPOCOB PAIMOHAIBHOTO MPUPOAOTIOIb30BAHUS;

AKTUBHOTO HEMNPHUATHUS JIEUCTBUM, IPUHOCAIIUX BpEH OKPYKaAIOUIEH
MPUPOJIHON Cpelie, YMEHHUS MPOTHO3UPOBATH HEOJArOMPUSITHBIE SKOJIOTHUECKUE
MOCECTBUS MPEANPUHUMAEMBIX JEUCTBUNA U MPEAOTBPAILATH UX;

HAUIMYUA  PA3BUTOTO  SKOJOTHYECKOTO  MBIIUICHUSA, SKOJOTHYECKOU
KYJIbTYPbI, OIbITA ACATEIBHOCTH JKOJIOTMYECKOM HAIPABICHHOCTH, YMEHMUS
PYKOBOJICTBOBATbCA UMU B ITIO3HABATEIIbHOW, KOMMYHUKATUBHON U COLMAIIbHOU
MpPaKTUKE, CHOCOOHOCTHU W YMEHHUSI AaKTHUBHO TMPOTHUBOCTOATH WJIEOJOTHUU
xemodoOuu;

7) HUEHHOCTU HAYYHOI'0 NMO3HAHMS:

c(hOpPMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHMS CHENU(PUKM XUMHHM KaK HayKH, OCO3HaHHS ¢€ poiau B
bopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEIOCTHOTO
npeAcTaBiIeHUs 00 OKPYKAIOIIEM MUPE KaK O €UHCTBE MPUPOILI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEW M pElIeHUU MOpoOIeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS,

yOSKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUM IS COBPEMEHHOM
UMBWIN3ALUU: B €€ T'YMAaHUCTHUYECKOM HANPABICHHOCTH W Ba)XXHOW pOJIA B
CO3/JaHUM HOBOM 0a3bl MaTepUalbHOW KYJbTYPhI, PEIICHUH TJI00aTbHBIX



npo6JsieM yCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA — ChHIPHEBOW, IHEPreTHUECKOM,
NUIIEBOM M DKOJIOTMYECKOM O€30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,
00ecIreyeHnn yCI0BUil YCHEIHOIO TPyAa U SKOJIOTUYECKH KOM(POPTHOMN KU3HU
Ka)KJIOro 4ieHa OOIIecTBa;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTU: TIOHMMAHUSl CYIIHOCTH METOJIOB
NO3HAHUSA, HUCIONb3YEMBIX B  €CTECTBEHHBIX  HAayKaX, CIOCOOHOCTH
UCIIOJIb30BaTh MOJy4YaeMble€ 3HAHUSA Ui aHajau3a W OOBSCHEHUS SIBJICHUU
OKPY’KaIOIIEr0 MUpa W MPOUCXOASAIIMX B HEM HM3MEHEHHH, YMEHHs JelaTh
00OCHOBaHHbIE 3aK/IIOYEHUS HA OCHOBE HAay4yHbIX (AKTOB M HMEIOLIUXCS
JAHHBIX C LENbI0 MOJIYYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCHOJb30BATh XUMHUYECKUE 3HAHUS IS
pelieHus: mpobyieM B peabHbIX )KU3HEHHBIX CUTYAlLNAX;

MHTepeca K NO3HAHUIO U UCCIIEI0BATEIbCKON AESITEIbHOCTH;

TOTOBHOCTM U CIHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO U
caM0o00pa30BaHNI0, K AaKTHBHOMY IIOJYYEHHIO HOBBIX 3HAaHUU MO XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTSIMU;

UHTEpeca K  OCOOEHHOCTSM  TpyJa B pa3Iu4HbIX  cdepax

npoeccuOHaNbHOM eI TeTbHOCTH.
METANPEIAMETHBIE PE3YJIbTATbBI

MeranpenMeTHbIE PE3yIbTaThl OCBOCHHS Y4EOHOro mpeaMera «XuMHUS
Ha yPOBHE CPEJHEro 00111ero o0pa3oBaHus BKIIOYAIOT:

3HaUMMble a1 (QOPMHPOBAHHUS  MHUPOBO33pPEHUS  OOydarouIuxcs
MEKIUCIUILIMHAPHbBIC (MexXTpeAMETHBIE) oOIeHayYHbIE TTOHSATHS,
OTpaXKAIOIIHE IEJIOCTHOCTh HAYYHOM KapTHHBI MHpPAa M CIEIU(GUKY METOJOB
MO3HAHMS, KCIOJIB3yEMbIX B €CTECTBEHHBIX Haykax (Marepus, BEIECTRBO,
SHEprusi, sBJICHUE, MPOIECC, CUCTEMa, HAYUYHBIH (akT, NPUHIMUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHWE, HAOIIOICHUE, W3MEpPEHHE,
AKCIIEPUMEHT U JIPyTHE);

YHUBEPCAIIbHBIC y4eOHBIC TIeHCTBUS (mo3HaBaTeNbHBIC,
KOMMYHHUKAaTUBHBIE, PpETyJSTUBHBIE), oOecneunBatome (HopMUpPOBAHUE
(GyHKIIMOHATHHOU TPAMOTHOCTH M COIMAITBHON KOMIIETEHITUN 00yJaroInXcs;

CIIOCOOHOCTh o0yJarommxcs WICIIOJIb30BATh OCBOCHHBIE
MEXKIUCUUIUIMHAPHBIC, MHPOBO33PEHUYECKUE 3HAHUSI W  YHUBEPCAIIbHBIC
y4eOHbIC IEUCTBUS B O3HABATEILHOW U COIIMATILHOMN MPAKTHUKE.

MeranpenMeTHble pe3yibTaThl OTPAXKAIOT OBJIAJEHUE YHHBEPCAIbHBIMU
y4eOHBIMM  IT03HABATCIbHBIMM, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMH
JICHCTBUSAMMU.



OBjiajieHMe  YHUBEPCAJIBLHBIMHM  Y4eOHBIMM  IO3HABATEJbHBIMU
JIeMCTBUSIMM :

1) 6a30Bble JJOrM4YecKue AeiicTBUSL:

CaMOCTOSITEIbHO  ()OPMYJIMPOBATh M aKTyaJIM3UpPOBaTh  IpoOIIeMy,
BCECTOPOHHE €€ paccMaTpUBaTh;

ONPENEIATh LENU JACATEIBHOCTH, 3aJlaBas IMapaMeTpbl U KPUTEPUU HX
JOCTHKEHUSA, COOTHOCUTH PE3YJIbTaThl JESITEIbHOCTH C ITOCTABIECHHBIMU
LEIISIMH;

WCIIO0JIb30BaTh MIPM OCBOCHUHW 3HAHMU MPUEMBI JJOTUYECKOTO MBIIIJICHUS —
BBIJICTIATh XapPAaKTEPHbIC MPU3HAKK MOHATUA U YCTAHABIUBATh UX B3aUMOCBSI3b,
UCIIO0Ib30BaTh COOTBETCTBYIOIINE MOHATHUS 1J11 OOBSICHEHUS OT/ACNIbHBIX (DAKTOB
U SIBJICHUI;

BBHIOMpaTh OCHOBAHUS M KPUTEPUM IS KIacCH(UKAIMKU BEIIECTB U
XUMHUYECKUX PEaKIUM;

YCTAHABIIMBATh IPUYMHHO-CIICACTBEHHBIE CBS3U MEXKIY H3yYaEMbIMHU
SIBIICHUSIMU,

CTPOUTH JIOTUYECKUE pacCCYXAeHUA (MHAYKTUBHBIC, IETYKTUBHBIC, IO
AQHAJIOTUH), BBIABJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHUSI B pacCMaTpHUBAEMBIX
SIBJICHUSAX, (DOPMYJIMPOBATH BBIBOBI U 3aKJIFOUCHUS;

MPUMEHATh B  IIPOLIECCE  IIO3HAHUSA, HCHOJB3YEMbIE B  XHWMHUHU
CHMBOJIMYECKHE  (3HAKOBBIE)  MOJIENH, MpeoOpa3oBBIBAaTh  MOJCIIbHBIC
NpeACTaBICHUS] — XUMHUYECKHH 3HaK (CUMBOJ) DJJEeMEHTa, XHUMHUYECKas
dbopmyna, ypaBHEHHE XHMHUYECKOW pEaKUUH — TMPU PEIICHUH YYEOHBIX
MO3HABATEIbHBIX U MPAKTUYECKUX 3ajiay, MPUMEHSITh Ha3BaHHBIE MOJICIbHbBIC
MPEJICTABICHUS JJIs1 BBISBJICHUS XapAKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB
Y XUMHAYECKUX PEAKLIUM.

2) 0a30BbBI€e HCCJIEA0BATEIbCKHE 1€ CTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMHUYECKUX
peakuuii;

dbopmynupoBaTh 1€MW  3aJa4d  HMCCJIEJOBaHUS, MCIOJIb30BaTh
MOCTABJICHHBIE M CAMOCTOSITENIbHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KadyeCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIs1 (DOPMHUPOBAHMS TUIIOTE3BI IO IIPOBEPKE
MPaBUJILHOCTH BBICKa3bIBAEMBIX CYXKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOATEJILHOIO IUIAHUPOBAHUA M MPOBEACHUSA
YYEHUYECKUX SKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHMsS HaOMIOJaTh 3a
XOJOM  MpoIEecca, CaMOCTOSTENbHO  IIPOTHO3UPOBATh €ro  pe3yJIbTaT,
dbopmynupoBath 0000IIEHUS] W BBIBOJBl OTHOCHUTEIBHO JIOCTOBEPHOCTHU
pe3yJbTaTOB MCCIICIOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTUET O MPOJEIaHHON
pabore;



npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEA0BATENLCKOW U MPOEKTHOU
JeSITeIbHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITETEHOMY
MOUCKY METOJIOB PEIICHHS MPAaKTHYECKHX 3a7ad, NPUMEHEHHUIO Pa3IUYHBIX
METOJIOB MO3HAHUS.

3) pabora ¢ uHpopmanmeii:

OPUEHTHPOBATHCS B PA3IMUHBIX HMCTOYHHKAX HWHPOpMAIUu (HAYyIHO-
HOMYJISIpHAsl JIUTEpaTypa XUMUYECKOTO COJAEP)KaHUSA, CIPABOYHBIE IMOCOOUS,
pecypcbl HTepHETa), aHATM3UPOBaTh HHPOPMAIIUIO PA3TUYHBIX BUJOB U (HhopM
Ipe/ICTaBIICHUS, KPUTUYECKH  OIEHMBaThb €€  JOCTOBEPHOCTh U
HETMPOTHUBOPEYUBOCTH;

dbopMyIUpOBATh 3aMPOCH U MPUMEHATH PA3IMYHbIE METO/IbI MPU TTOUCKE H
orOope wuHpoOpMalMu, HEOOXOAMMOM JJisi BBINOJHEHUS Y4YeOHBIX 3ajaay
onpenenéHHOro THIIA,

npuoOpeTaTh OMBIT MCMOJIB30BaHUs MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHI U PA3IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSATENILHO  BBIOMpaTh ONTUMAIbHYIO (GOpMY TIpEICTaBICHUS
uHpopManmu (cxemsl, rpadyKu, JUArpaMMbl, TaOIUIIbI, PUCYHKU U IPYTHE);

UCTIONb30BaTh HAYYHBIM S3bIK B KayeCTBE CpeICTBa MpU paboTe C
XUMHUYECKON HWH(OpManuen: NpUMEHITh MEXIpeAMETHbIE (pu3nyeckue u
MaTeMaTU4YeCKue) 3HAKM W CHUMBOJBI,  GopMysbl, abOpeBUATYpHI,
HOMEHKJIATYpPY;

UCTIONB30BaTh M MPeo0pa3OBhIBATh 3HAKOBO-CHMBOJIMYECKHE CpPENICTBA
HATJISAHOCTH.

OgyajieHue YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU J1€HCTBUSIMH:

3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXJTaeMOW TE€Mbl B XOJE JHaliora
W/WIHA TUCKYCCHH, BBICKAa3bIBaTh HJIEH, (OPMYIHUPOBATH CBOU MPEITIOKEHUS
OTHOCHUTENFHO BBITIOHEHUS MPEUI0KEHHOH 33/1a4U;

BBICTYyIIaTh C Mpe3eHTAlMel pe3ybTaTOB MM03HABATEIbHON AESITEIbHOCTH,
MOJIYYCHHBIX CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMH TpHU
BHIMIOJTHEHUH ~XUMHUYECKOTO OSKCIIEPUMEHTa, MPaKTUYeCKOH paboThl 1o
MCCIICJIOBAHUIO CBOWCTB M3YYa€MbIX BEIIECTB, pealn3alii y4eOHOTO MPOEeKTa !
(dbopMyIHpOBaTh BBHIBOBI MO Pe3yIbTaTaM MPOBENEHHBIX UCCIEAOBAHUMN MyTEM
COTJIaCOBaHUS MO3UIIMI B X0/1€ 00CYX IACHUS 1 OOMEHAa MHEHUSMH.

OgJ1ajieHHe YHUBEPCAJIbHBIMYI PeryJIsTUBHBIMH J1elCTBUSIMU:

CaMOCTOSITENIFHO TJIAHUPOBATh U OCYIIECTBISATH CBOIO MO3HABATEIbHYIO
JeSITeNIbHOCTh, OmNpenessiss e€ Lead U 3aJadyd, KOHTPOJUPOBAaTh U IO Mepe
HEOOXOIMMOCTH KOPPEKTUPOBATh MpEJIaraéMblii aJroOpuT™M JCHCTBUN TIpH
BBIMIOJTHEHUH Y4YEOHBIX M HCCIENOBAaTENbCKUX 3a7ad, BbIOWpaTh HamOomee



3¢ (dEeKTUBHBIN cOCO0 MX pElIeHUs C y4E€TOM TMOJMYyYEeHUS HOBBIX 3HAaHUU O
BEILIECTBAX M XUMHUYECKUX PEAKIIUSX;

OCYLIECTBJISATh  CaMOKOHTPOJIb ~ CBOEHM  JESITEIbHOCTH Ha  OCHOBE
caMoOaHalii3a U CaMOOLIEHKH.

HPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

[IpenmerHble pe3ynbTaThl OCBOEHUSI Kypca «OpraHuueckas XUMUSD)
OTPAKAOT:

c(hOPMUPOBAHHOCTh TMPEACTABICHUNA O XUMHUYECKOM COCTaBISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XHMHUU B TO3HAHWUU SIBJICHUU
npupoabl, B (QOPMUPOBAHWUU MBIIUICHUS U KyJbTYpPhl JIMYHOCTH, €€
(GyHKIMOHATBHOW TPAaMOTHOCTH, HEOOXOJUMOMW JUIsl PEIIEHUs MPAKTUYECKHUX
3alad U DKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILIEHHS K CBOEMY 3J0POBBIO U
MIPUPOTHOM CpEJIE;

BJIAJICHUE CHUCTEMOM XMMHUYECKHX 3HAHWW, KOTOpAas  BKIIKOYAET:
OCHOBOINOJIATAIOIINE MOHATUSA (XUMUYECKHI DSJIEMEHT, aTOM, JJEKTPOHHAasd
o0osoyka aTroma, MOJIEKYyJia, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD,
XUMUYECKasl CBs3b, CTPYKTypHas (opmyna (pa3BEpHYTass M COKpaLEHHAas),
MOJIb, MOJISIpHAasE ~ Macca, MOJSPHBIA  00BEM,  YIJIEPOJHBIA  CKEJET,
byHKUMOHANBHAS TPYIIa, pajuKan, H30MEpPHs,, HU30MEPbI, TOMOJOTUYECKUN
psAll, TOMOJIOTH, YTJIEBOJOPOJBI, KHUCJIOPOA M a30TCOJEpMkALIUME COCIUHEHMS,
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS);
TEOPHUU U 3aKOHBI (TEOpHUs CTPOCHUS opraHndeckux Bemiects A. M. byTieposa,
3aKOH COXPAHEHMs MacChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XMMHWHU; MHPOBO33PEHUYECKUE 3HAHUA, JIEKAlM€ B OCHOBE ITOHUMAaHUS
OPUYMHHOCTH M CHUCTEMHOCTHM XUMHMUYECKUX SIBJICHUN, (HPaAKTOJIOTHUYECKUE
CBEJIEHUSI O CBOMCTBAxX, COCTaBe, MOJYYCHHH U OE€30MacHOM HCIIOIh30BAHUU
BOKHEUIITUX OPraHMYECKUX BEIIECTB B OBITY M NMPAKTUYECKON IEATEIHHOCTU
YEJIO0BEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBIABIISITH XapaKTepHbIE MPU3HAKU MOHITHH,
YCTaHABIMBAaTh WX B3aWMMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS
IIpU OMMCAHUU COCTaBa, CTPOCHHUS U IIPEBPAIEHUI OPTaHUYECKUX COEAUHEHN;

c(hOpPMUPOBAHHOCTh YMEHUHN HCIOJIB30BaTh XUMUUECKYIO CUMBOJIMKY JUIS
COCTaBJICHUSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOM)
dbopMynT OpraHMYECKHX BEIIECTB W ypaBHEHUH XUMHUYECKHX pEaKIIUi,



W3rOTaBIIMBATh MOJIETIN MOJIEKYJI OPraHUYECKUX BELIECTB AJISI WILUTFOCTPALUU UX
XUMHUYECKOTO U POCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTAHABIUBATh IPUHAIIEKHOCTh U3yUYE€HHBIX
OpraHMYEeCKUX BEIIECTB MO HMX COCTaBY M CTPOEHUIO K OIPEACIEHHOMY
KJIAcCy/Tpynne coeauHeHul (yriaeBOAOPOJIbI, KUCIOPOJI W a30TCOMAEpKAIlIHe
COEIMHEHHUSI, BBICOKOMOJIEKYJISIPHbIE COEIWHEHHMsSI), JaBaTh MM Ha3BaHUA IO
cuctematudeckoil HomeHknatype (IUPAC), a Takxe NpuBOIUTh TPUBUAIBHBIC
Ha3BaHUsS OTJEIBHBIX OPraHWYECKHUX BEIIECTB (ITWIEH, MPONWIEH, al€TUJIEH,
ATUJICHIJIUKOJIb, TIUIEPUH, PeHO, (hopMallbIeTH/, alleTalbIeT 1 I, MypaBbUHAs
KHUCIIOTa, YKCYCHasi KHCIIOTa, OJICMHOBAsl KHCJIOTa, CTEapMHOBAsl KHCIIOTA,
TJII0K03a, (PPYKTO3a, Kpaxmai, eJIJIi0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHs OMNPEIENATh BUABl XUMUYECKOW CBSI3U B
OpraHUYECKUX COCTUHEHUSX (OJMHAPHBIC U KPATHBIE);

c(OpMHUPOBAHHOCTh YMEHHSI MPUMEHSTH TMOJOKEHUS TEOPUU CTPOEHUS
opranuueckux BemectB A. M. byrtnepoBa nansi oOBSICHEHUS 3aBUCUMOCTH
CBOMCTB BEIIECTB OT MX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHHSI MAacChl
BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHMM  XapaKTepu3oBaTb COCTaB, CTPOCHHE,
(¢u3nuecKkre U XMMHYECKHE CBOWCTBA TUIIMYHBIX MPEICTABUTENEH pa3IMYHBIX
KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, 3TWJIEH, MPONWJIECH, aleTUJIEH,
oyranuen-1,3, metunoyranuen-1,3, 6€H30/1, METaHOJI, STAHOJ, YTHJICHTJIHUKOIb,
[JIMLEPUH, (EHOJI, alleTalbIETU, MypaBbUHAs U YKCYyCHasl KUCJIOTHI, TIIH0K03a,
Kpaxmayu,  LEeII0JIO3a, AaMUHOYKCYCHas  KHUCJOTa),  WUIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXJy HUMHU YPaBHEHUSMH COOTBETCTBYIOLIUX
XUMUYECKUX PEAKIUI C UCTIOJIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh yMEHUs XapaKTepHU30BaTh MCTOYHUKHU
YIJIEBOJIOPOJIHOTO ChIpbsSt (HE(PTh, NPUPOJHBIA Ta3, Yroiab), CHOCOOBI HX
nepepaboTKU U MPaKTUYECKOE IPUMEHEHHE MPOTyKTOB MepepadoTKH;

c(hOpMHUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIYUCICHUS IO XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMA, KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa
peakuuy IO M3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HMCXOJHBIX
BELECTB MJIU MPOAYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCT, YMEHHUM BIAJETh CHUCTEMON 3HAHUN 00 OCHOBHBIX
METO/IaX Hay4YHOTr'0 MO3HAHUS, UCIIOIb3YEMBIX B XUMHUH ITPU U3YYEHUH BEILIECTB
U XHMHYECKHX  sIBJIeHMH  (HaOmroleHue, M3MEpEeHue, SKCIEPHUMEHT,
MOJICJIMPOBAHUE), MHCHOJb30BATH CUCTEMHBIE XMMHYECKHE 3HAHUS UL
NPUHATHS PEUICHUN B KOHKPETHBIX JKU3HEHHBIX CHUTYallMsIX, CBS3aHHBIX C
BEILIECTBAMHU U UX PUMEHEHUEM;



cOpPMUPOBAHHOCTh ~ YMEHMH  COONIIOAaTh  MpaBujia  IOJb30BaHUS
XUMUYECKON MOCYyJ0i M JabopaTOpHBIM 00OpYJOBaHUEM, a TaKKe IpaBuia
oOpalieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIHUSMU IO BBINOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IIJIAHUPOBATh M BBINOJHATH XUMUYECKUH
OKCIIEPUMEHT (TIpeBpallleHUsT OPraHWYECKUX BEIIECTB TMPH HarpeBaHWUH,
NOJIyYEHHE JTWIEHa M M3YYEHHE €ro CBOWCTB, KayeCTBEHHBIE peaKLUuu
OpPraHMYECKUX BEILECTB, JEHaTypalusi OENKOB IpHU HarpeBaHUU, IIBETHbHIE
peakuuu OEIKOB) B COOTBETCTBUHM C MpaBUIAMH TEXHUKU OE€30MACHOCTH NpHU
oOpalieHn ¢ BeleCTBaMH M J1a0OpaTOpHBIM OOOpPYAOBAaHUEM, MPEICTABIATH
pe3ynbTaTbl XMMHUYECKOIO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX peakUuid U (QOpMYyIUpPOBaTh BBIBOJABI HAa OCHOBE 3THUX
pE3yJIbTaTOB;

c(hOpPMUPOBAHHOCTh YMEHUH KPUTHYECKH aHaJNU3UPOBATh XHMHUYECKYIO
uH(pOpMaIMIO, TOJYy4YaeMyl M3 pa3HbIX HMCTOYHUKOB (CpEACTBAa MacCOBOM
uHpopmaruu, UHTEpHET U ApYyTUX);

cOpPMUPOBAHHOCTh ~YMEHUH  COOJIOJaTh MpaBUia  HKOJIOTUYECKU
1eJ1eCO00pa3HOro MOBEACHUS B OBITY U TPYAOBOW JEATEIBHOCTH B UEISIX
COXpaHEHUsI CBOETO 370POBbS U OKPYKAOUIEH NPUPOAHON Cpeibl, OCO3HABATH
OIMACHOCTh BO3/ICHCTBUS Ha >KMBbIE OPraHU3MbI OINPEAETIEHHBIX OPTraHMYECKUX
BEIIECTB, MOHMMAasl cMbIci nokazatesns [1/IK, noscHATe Ha nmpumepax crocoObl
YMEHBIIIEHUSI W TPEAOTBPAICHUS WX BPEAHOTO BO3CHCTBHS HAa OpPTaHU3M
YEJIOBEKa;

U1 00YyYaroIMXCsl C OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBbsI: YMEHUE
OPUMEHATh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BELIECTB U
XUMHYECKHX SIBICHMIA;

JUISL CHENbIX W CHA0OBUASIIMX OOYYarOLIMXCS: YMEHUE HCIIOIb30BaTh
penbedHO-TOUCHHYIO cHcTeMy oOo3Hauenmii JI. bpaiing nmna  3ammcu
XUMHUYECKUX POpMYJI.

11 KIIACC

[IpeameTHbIe pe3ynbTaThl OCBOECHMS Kypca «OOmas m HeopraHudeckas
XUMHUSD» OTPa)karoT:

c(OPMHUPOBAHHOCTh TMPEACTABICHUM: O XHUMHUYECKOW COCTaBISIOIIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHPA, POJIM XHMHHM B IIO3HAHUMU SBJICHUU
Opuposbl, B (OPMHPOBAHMH MBIIUICHUS M KyJIbTYpPbl JUYHOCTH, €&
(YHKIIMOHAIBHOW T'PaMOTHOCTH, HEOOXOIMMOM IJIsi peuieHHUs] MPaKTUYECKUX



3a/lad U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO H
IIPUPOJTHOM CpEJIE;

BJIQJCHUE CUCTEMOM XMMHMYECKMX 3HAaHUM, KOTOpas  BKIIOYAET:
OCHOBOTIIOJIArarolue NOHATHSA (XUMHUYECKUI 3JIEMEHT, aToM, U30ToIl, s-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, MOH, MOJIEKYJia, MOJb, MOJISIPHBIA OO0BEM,
BaJICHTHOCTb, 3JEKTPOOTPUIATEIbHOCTh, CTENEHb OKHUCJICHHS, XUMUYECKas
CBA3b (KOBaJE€HTHAas, HOHHAs, METAJUIMYECKas, BOJOPOHAs), KPUCTAIIINYECKAs
pelmeéTKa, TUIbl XUMUYECKUX PEAKIN, paCTBOP, SJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOJIUTHYECKA JUCCOLMALMNSA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON peakluy, XUMUYECKOE PaBHOBECHUE); TEOPUH U 3aKOHBI (TE€OpHs
3JIEKTPOJIMTUYECKON aucconunanuu, nepuoguuecku 3akoH . . Menneneena,
3aKOH COXPAHEHUs MacChl BELIECTB, 3aKOH COXPAaHEHHsS U IPEBpaALICHUS
OHEPTUU NIPU XUMUYECKUX PEAKIIUIX), 3aKOHOMEPHOCTH, CHUMBOJIUYECKUHN SI3BIK
XUMUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JEXKAllMe B OCHOBE MOHHUMAHMS
OPUYUHHOCTH U CHCTEMHOCTH XHWMHUYECKUX SBJICHUH, (DaKTOJOTHYECKUE
CBEJICHUSI O CBOMCTBaX, COCTaBe, MOJYYEHMH U O€30IacHOM HCHOJIb30BaHUU
BOKHEHIITNX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKON JESATEINHHOCTU
YEJIO0BEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBIABIISITH XapaKTepHbIE MPU3HAKU MOHITHUH,
YCTaHABJIMBaTh WX B3aMMOCBSA3b, HMCIOJIB30BATh COOTBETCTBYIOLIUE MOHSATHUS
IIPU OMMCAHWH HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALLCHUI;

c(hOpMUPOBAHHOCTh YMEHUIN UCIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIMKY JJIsi
cocTaBieHHs] (OpMyJ BEHIECTB W YpPaBHEHUH XHMMHYECKUX PpEaKIIHid,
cucrematnueckyro HomeHkinarypy (IUPAC) wu TpuBuanbHble Ha3BaHUS
OTJIETIbHBIX HEOPTAaHUYECKUX BEIIECTB (yrapHbIii ra3, YriaeKUCIbli Ta3, aMMHUaK,
rami€Hasi U3BeCTb, Heral€Hasi U3BeCTh, MUTHEBASI COJIA, MUPUT U APYTHE);

c()OpPMUPOBAHHOCTh YMEHUW OMNpPEAENATh BaJEHTHOCTb M CTENEHb
OKHUCJIEHUS] XUMUYECKUX AJIEMEHTOB B COCAUMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ
XUMUYECKON CBs3U (KOBaJCHTHas, MOHHAs, METAJUIMYecKas, BOJIOpOJHAs) B
COCIMHEHUSIX, THUIl KPUCTAUIMYECKOW pEmETKA KOHKPETHOrO BEIIEeCTBa
(aTOMHas1, MOJEKYJISIpHAs, HOHHAs, METaJUIMYECcKasi), XapakTep Cpelibl B BOJHBIX
pacTBOpaxX HEOPTraHUYECKUX COECTNHEHNI;

c(hOpMHUPOBAHHOCTH yMEHUMH yCTaHaBJINBATh MPUHAIIICKHOCTD
HEOPraHWYECKUX BEIIECTB MO MX COCTaBY K OIpPEAENIEHHOMY Kiaccy/TpyIie
COEIMHEHH (TpOCThlE€ BEIIECTBA — METauIbl M HEMETallbl, OKCH/IbI,

OCHOBAaHMS, KUCJIOTHI, aM(pOTEPHBIE TUPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHUI PACKPBIBATH CMBICI NEPHUOJUYECKOTO 3aKOHA
. WM. MengeneeBa W JAEMOHCTPUPOBATH €0 CHUCTEMATU3UPYIOUIYIO,
O0OBSICHUTEIBHYIO M POTHOCTUYECKYIO DYHKIINY;



c(hOpMHUPOBAHHOCTh YMEHHM XapaKTEpHU30BaTh DSJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX »3JeMeHTOB 1—4 mnepuogoB Ilepuoamueckoil cucTteMbl
xumuueckux snementoB JI. Y. MenneneeBa, ucnonb3dys NOHSATUA «s-, p-, d-
JIIGKTPOHHBIE  OpOUTAIM»,  «IHEPreTUYECKUE  YpOBHU»,  OOBSACHATH
3aKOHOMEPHOCTM HM3MEHEHUSI CBOMCTB XHMHUYECKMX JJIEMEHTOB M UX
COEIMHEHUN 10 IepuoaaM U rpymnmnaM llepuoauyeckon cucTeMbl XUMUUECKUX
anemeHToB [l. 1. MeHeneeBa;

cOpPMUPOBAHHOCTh YMEHHUH XapakTepu3oBaTh (OMHUCHIBATH) 0OIIKE
XUMHUYECKUE CBOMCTBA HEOPraHMYECKHUX BEUIECTB Pa3JIMYHBIX KIIACCOB,
NOATBEPKIAATh CYUIECTBOBAHUE T€HETUYECKON CBS3M MEXKY HEOPraHUYECKUMHU
BELIECTBAMH C MTOMOILbIO YPABHEHHI COOTBETCTBYIOUIUX XUMUYECKUX PEAKLIU;

c(OpPMUPOBAHHOCTh YMEHHUS KJIACCU(DULIMPOBATh XUMUYECKHE PEAKIIUU 110
Pa3IUYHBIM MPU3HAKAM (YMCIY U COCTAaBY pPearupyronimux BEIIECTB, TEIIOBOMY
3 eKTy peakiuu, I3BMEHEHUIO CTEIICHEN OKUCIICHHS JIEMEHTOB, 0OPaTUMOCTH
peaklny, y4acTUIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUH COCTaBJIATh YPaBHEHUS PEaKIMN pa3inuHbIX
TUTIOB, TIOJHBIE M COKpAlIEHHBIE YpaBHEHHUS peakIWii HMOHHOrO OOMeHa,
YUMTHIBAsA YCIOBHUS, PU KOTOPBIX 3TU PEAKUUU UIAYT 0 KOHIIA;

c()OPMUPOBAHHOCTh YMEHHWI MPOBOAMTH PEAKINH, IOATBEPKIAIOIINE
KAYECTBEHHBIN COCTaB Pa3IMYHbIX HEOPraHMYECKUX BELIECTB, PAclO3HABATH
ONBITHBIM  IYTEM  HMOHBI, MPUCYTCTBYIOIIME B  BOJHBIX  pPAacTBOpax
HEOPraHUYECKUX BEIIECTB;

c()OPMUPOBAHHOCTh YMEHHUW PpPACKPBIBATH CYIIHOCTh OKHCIIUTEIbHO-
BOCCTAHOBHUTEJIBHBIX PEAKUUA IOCPEACTBOM COCTABJIEHHUS 3JIEKTPOHHOIO
OanaHca ATUX PEaKIIHii;

c(OPMUPOBAHHOCTh ~ YMEHUH  OOBSCHATH  3aBUCUMOCTh  CKOPOCTH
XUMUYECKOM pEakuuu OT pa3IMYHbIX (PAKTOPOB; XapakTep CMELICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ACHCTBUSA (TPUHLUI
Jle llarenbe);

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BATh XUMHUYECKHE MPOLECCHI,
JeXalllie B OCHOBE IMPOMBIIIJIEHHOTO MOJIYYEHHUs] CEPHOM KUCIIOThI, aMMHUAKa, a
Takke CPOPMUPOBAHHOCTH MPEICTABICHUN 00 OOIIMX HAYYHBIX MPHUHIUIAX H
HKOJIOTHYECKUX MPOOIeMax XUMUUECKOTO MPOU3BO/ICTBA;

c¢(hOpMUPOBAHHOCTh YMEHUU MPOBOAMTH BBIYHMCIIEHUS C UCIIOJIb30BAHUEM
HOHSTHUS «MAccoBas 0JI BEIIECTBA B paCTBOPE», 00bEMHBIX OTHOLLIEHUI ra30B
Opu XMMHYECKHUX peaklusX, Macchl BellecTBa WM 00bEMa Ta3oB IO
U3BECTHOMY KOJHMYECTBY BeIlIECTBA, Macce WM OO0bEMY OJHOTO U3
YYacTBYIOIIMX B PEAKIMHU BEIIECTB, TEIIOBOrO 3((deKkra peakuuu Ha OCHOBE
3aKOHOB COXPAaHEHHMsI MACcChl BEILIECTB, IPEBPAILECHUS U COXPAHEHHSI SHEPTHH;



c(OpMUPOBAHHOCT, ~ YMEHHM  COONIONATh  TpaBuja  IOJb30BaHUSA
XUMHUYECKON TOCY/IOM U J1TabopaTOpHBIM O0OpYJOBaHHMEM, a TaK)Ke IpaBUiia
oOpallleHHsI C BEIECTBaMU B COOTBETCTBUU C MHCTPYKIUSAMH IO BBIOJIHEHUIO
71a060paTOPHBIX XUMUYECKUX OIIBITOB,;

c(OpMHUPOBAHHOCTh YMEHUU IUIAHUPOBATh W BBINOIHATH XUMUYECKUN
AKCHEPUMEHT (pa3iioKeHHe MEePOKCHIa BOIOPOIa B MPUCYTCTBUU KaTaau3aTopa,
ONpENICNICHUE CpelIbl PAcTBOPOB BEIIECTB C TMOMOIIBI YHUBEPCAIBHOIO
WHIMKATOpa, BIUSHUE PA3NTHYHBIX (PAKTOPOB HA CKOPOCTh XUMHYECKOU
peaKkiMM, peakiMyu HOHHOro OOMEHa, KaueCTBEHHBbIE peaKkIuu Ha cyibdar-,
KapOoHaT- M  XJOPUA-aHUOHBI, HA  KAaTHOH  AaMMOHUS,  pCIICHHE
SKCIEPUMEHTANIbHBIX 3a7ad 1o Temam «Mertamne» u «Hemeramns») B
COOTBETCTBHM C TpPaBWJIAMH TEXHUKH O€30MaCHOCTH TPH OOpamieHuu ¢
BELIECTBAMU M JIA0OPATOPHBIM OOOpPYAOBAaHUEM, MPEACTABIATH PE3YJIbTAThI
XUMHUYECKOTO JKCIEpPUMEHTa B (hopMe 3alucHU YpaBHEHUH COOTBETCTBYIOIIUX
peakiuii u (GOpMyJIHPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIU3UPOBATH XUMUYECKYIO
uH(pOpMaIMIO, TONy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOMU
KOMMYHUKaIK, MHTEpHET U Apyrux);

chOpMUPOBAHHOCTh ~YMEHHMM  COONIOJATh TMpaBWia  HKOJOTUYECKHU
11eJI€CO00pa3HOTO0 TIOBEACHHUSI B OBITY W TPYJOBOM NEATETHLHOCTH B IENAX
COXpPaHEHMSI CBOETO 3I0POBbS M OKPYKarolled NPUPOAHON Cpeabl, OCO3HABATH
OTMaCHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3MbI ONPEACIIEHHBIX BEIIECTB,
noHuMast cmbicn  nokazatens [IJIK, mnosicHAT Ha mnpuMmepax CHocoObl
YMEHBIIICHUS W TPEJOTBpAIEHUsT UX BPEIHOIO BO3JEHUCTBUS HAa OPraHU3M
YEJI0BEKA;

TSl 00YUaIOIIUXCsl C OTPAHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBBS: YMEHUE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUSI BEIIECTB U
XUMHUYECKUX SIBJICHUH;

JUISL CHENbIX W CHA0OBUASIIUX OOYYalOIIUXCS: YMEHHE HCIOIb30BaTh
penbeHO-TOUEUHYIO cucTeMy oOo3Hauenuii JI. bpaiing npnga  3anucu
XUMHUYECKUX (GOPMYIIL.



