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COILEPKAHUE OBYYEHUA
10 KIIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYECKOM XUMHUH

IIpeamer opraHnYecKOM XMMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHUE B
IIOJIY4EHUH HOBBIX BEIIECTB M MAaTepUajoB. Teopus CTPOCHUSA OPTraHUYECKUX
coenuHeHuid A. M. bytiepoBa, e€ ocHOBHbIE 1o0xkeHus1. CTpyKTypHbI€ (POPMYJIBI
OpPraHWYEeCKUX BemecTB. [oMonorus, wu3zoMepus. XuMHAYECKas CBSA3b B
OpPraHUYECKUX COCAUHEHUSX — OAUHAPHBIC U KPaTHBIC CBS3U.

[IpencraBienue o kiaccupuKaluu OpraHudeckux BemiectB. HomeHkmarypa
OPraHMYECKUX COCOUHEHUU (CUCTEMaTHYecKas) W TpHUBUAJIbHBIE HAa3BAHUS
BAKHEHIINX MPEICTABUTENIEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOAbl HM3Y4YECHMsI BEIIECTB M HX IPEBPallCHUM:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYeCKHX BEIIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJEKYJ OpPraHUYECKUX BEUIECTB, HAONIOACHUE U
OMMCAHUE JEMOHCTPALMOHHBIX OMBITOB IO MPEBPAIIECHUIO OPraHUYECKUX BEIIECTB
IpY HarpeBaHuu (IJIaBjieHne, OOyrIIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHWE, TOMOJOTHYECKMU psA. Meran u 3TaH —
OpOCTEHIINE MPENCTABUTEIN aJKaHOB: (PU3WYECKHE W XHMHUYECKHE CBOMCTBA
(peakuuu 3aMelleHUs] U TOpPEHHUs), HAXOXKACHHWE B IMPHUPOJE, IOIY4YEHHUE WU
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUMN PAA. DTWIEH U NPONUIEH —
OpOCTENIINE MPENCTABUTEIN AJKEHOB: (PU3MYECKHEe W XHMHUYECKHE CBOMCTBA
(peakuMy TUIPUPOBAHMS, TAJOTCHUPOBAHUS, TUAPATALMH, OKHCICHHA W
NOJIMMEPHU3ALINHN ), TOJIYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oyranuen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHeWIIne
XMMHYECKHE CBOMCTBa (peakuus noiaumepusauuu). [lomyuyeHue CUHTETHUECKOTO
Kay4yKa U PE3UHBI.

AJNKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUI psAll. ALIETUIIEH
— MPOCTEUIIMKA TNPEICTaBUTENb AJIKUHOB: COCTaB, CTpOE€HHE, (U3UYECKUE U
XUMHUYECKHE CBOWCTBA (peakluu TUAPUPOBAHUSA, TaJOr€HUPOBAHUS, THIpaTallly,
rOpEHUs), OJYyUYEHHUE U IPUMEHEHUE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pu3MUECKHe U XUMUYECKHE CBOMCTBA
(peakuuy rajJlor€HUPOBAHUSA U HUTPOBAHUS), MOJyYCHHE W MpPUMEHEHUe. Tonyon:
cocmas, cmpoenue, uauyeckue U  XuUMuueckue  ceoucmea  (peaxyuu
2aN02EHUPOBANUSL U HUMPOBAHUs), NOAYYeHue U npumeHenue. TOKCHUHOCTD



apeHoB. ['eHeTmyeckas CBSI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIJICKAIUMHA K
Pa3JIMYHBIM KJIacCaM.

[IpuponHble MCTOYHUKM YriaeBOAOPOAOB. lIpupoaHeii ra3 U IMOIyTHBIE
HepTsaHble ra3el. HedTe m €€ mpoucxoxnenue. CrnocoObl nepepaboTKu HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHUYECKUH, KaTaJuTU4eckuil), nuponu3. [IpoaykTel
nepepaboTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITYy. KaMeHHbIH
yroJib ¥ IPOYKTHI €ro MepepadoTKH.

OKCIIEpUMEHTAIBHBIE METOJbl H3YyYEHMsS BEIIECTB M HX NPEBPALICHUN:
O3HaKOMJIEHHME C 0Opa3lamMu IUIacTMAcC, KAay4yKOB M PE3UHBI, KOJUIEKIIUU
«Hedbtb» u  «Yromp», MOJECTHPOBAHHE  MOJIEKYJ  YIJICBOJOPOJAOB |
raJIOT€HOIIPOU3BOHBIX, MMPOBEICHUE MPAKTUYCCKON PaOOTHI: MOMYYCHUE ITHIICHA
Y U3y4E€HUE €0 CBOUCTB.

Pacuérunle 3amaqn.

Borunciiennss 1mo ypaBHEHHIO XHUMHUYECKOM peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOJHOI'0 BEIIECTBA WIM IPOAYKTa PEAKIMU MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB WK MPOJYKTOB PEAKLIUN).

Kucisiopoaconepskamue oprann4ecKue coeIMHEHU

[IpenenbHple ONHOATOMHBIE CIUPTBHL. METaHOI U 3TaHOJN: CTPOCHHE,
dbu3nyecKkue U XUMHUYECKUE CBOMCTBA (pEakiMu C AaKTUBHBIMU METaJIaMH,
raJIoreHOBOJOPOAaMH, TOpPEHHE), NpHUMEHEHHE. BoaopoaHble CBS3H MEXIY
MOJIEKYJIaMU CIIUPTOB. JIeficTBUE METaHOIa U 3TaHOJIa HA OPTAaHU3M YEJIOBEKa.

MHOroaroMHble  COUPTHL. DTWICHIJIUKOIb W  TIHIEPUH: CTPOCHHUE,
¢uznueckne W XUMHUYECKHME CBOMCTBA (B3aMMOJACHCTBUE CO UIEIIOYHBIMH
MeTaJlaMH, KaueCTBEHHAsl peakiysi Ha MHOroaTOMHbIE CNUPTHI). JleiicTBue Ha
opraHusM yenoseka. [[pumMeHeHne riamuepuHa U STUIIEHTJIMKOIS.

@deHoN: CTPOCHHE MOJEKYJbl, (QU3NYECKHUE ¢ XHUMHUYECKHE CBOMCTBA.

Tokcuunocts enona. [Ipumenenne enona.

Anbaeruapl U kemouwvl. DoOpManbIEryll, aleTaIbICTUI: CTPOCHHUE,
dusznyueckrue U XMMUYECKHE CBOMCTBA (pEaKIMH OKUCIEHUS W BOCCTAHOBJICHMUS,
KAueCTBEHHBIE PEAKIINH), OJYYCHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TpeeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs H
YKCyCHasi KUCIOTBI: CTpOEHUE, (PU3NYecKne U XMMHUYECKHE CBOMCTBA (CBOMCTBA,
oOmue A Kiacca KUCIOT, peakius 3TepuduKaiim), moiyyeHue u mpuMeHeHue.
CreapuHoBasi U OJIEMHOBAsl KHUCJIOTHl KaK MPEJACTABUTENN BBICIINX KapOOHOBBIX
KHUCI0T. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE IEHCTBHE.

CnoxHble >(QUpbl KaK MPOU3BOJIHbIE KapOOHOBBIX KuciaoT. [uaponus
cnoxHBIX 2hupoB. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonornyeckas
pOJIb KUPOB.



VYrneBonmpl: coctaB, Kiaccudukamus — yrieBogoB  (MOHO-, M- |
nojucaxapubl). [110ko3a — MpocTenii MOHOCaXapu: OCOOCHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MUECKHME U XUMHUYECKHE CBOWCTBa (B3aMMOJEUCTBHE C
rugpokcunom menu(ll), okucineHne amMMHadyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TIIIOKO3bI), HaXOXKJIEHHUE B TPUPOJE, NPHUMEHEHHE,
ounonornyeckas poiib. @orocunres. pykTo3a Kak U30MeP IITFOKO3bI.

Kpaxman u memmrono3a kKak mpupojHbie monmuMmepbl. CTpoeHue Kpaxmaina H
HEeIUTI0N03bl.  PU3MYecKue W XMMHYECKHe CBOMCTBAa Kpaxmana (THIpOIH3,
Ka4yeCTBEHHAS PEAKIIUS C HOJOM).

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEeHHs] BEIIEeCTB M WX MpEBpaIlCHH:
npoBe/ieHue, HaOMIOJICHNE W OIMHMCAHWE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KA4YE€CTBCHHBIC PEAKIIMM OJHOATOMHBIX CIHPTOB (OKHUCICHHE 3TaHOJA
okcusmom wmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOACHCTBHE TJIUIEPUHA C
ruapokcuaom meau(ll)), anprerunos (OKUCICHHE aMMHAYHBIM PacTBOPOM OKCH/IA
cepeopa(l) m rumpoxcumom wmemm(ll), B3amMopeicTBHE Kpaxmaia ¢ HOIOM),
NPOBEACHNUE MPAKTUIECKON paOOThHI: CBOWCTBA PACTBOPA YKCYCHOU KHUCIIOTHI.

Pacuérunle 3amaqn.

Borunciiennst 1Mo ypaBHEHHIO XHUMHYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOAHOTO BEIIECTBA WJIM MPOAYKTA PEaKlMU MO W3BECTHBIM Macce,
00BEMY, KOTMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOAYKTOB PEAKIIHHN).

A3zoTcoepKaliie OpraHuuecKiue COeTUHEHNS.

AMMHOKHCIIOTBHI Kak aM(OTepHbIE OpraHUYecKre coenuHeHus. Puznueckue
U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpumepe TimiuHa). buomoruueckoe
3HaYCHWE aMUHOKHCIIOT. [lenTumpl.

benku Kkak MpUPOIHBIE BBHICOKOMOJIEKYJISIpHbIE coenuHenus. llepBuunas,
BTOpUYHAS M TPETHYHAS CTPYKTypa OenKOoB. XHMMHUYECKHE CBOWCTBA OEIKOB:
TUIPOJIN3, ICHATYPAIIHsI, KAYECTBEHHBIC PEAKIINK Ha OCIKH.

OKCIEpUMCHTAIbHBIE METOAbl HM3YYCHHs BCIIECTB W WX IPEBPAICHHMA:
HAOJIIO/ICHUE W OMHCAaHKUE JEMOHCTPAIIMOHHBIX OMBITOB: J€HATYypalusi OEIKOB IpH
HarpeBaHWM, IBETHHIC PEAKITUN OCITKOB.

BbicokoMouieKy/IsIpHbIE COeTMHEeHH s

OCHOBHBIE TOHATHUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3AIH, CPEIIHAS MOJICKYJIsIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJICKYISPHBIX COCAMHCHHA —
HNOJUMEPU3AINS U TTOTUKOHICHCALIUS.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHHs] BEIIECTB M HUX IMPEBpaIlCHH:
O3HAKOMJICHHE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4qyKOB.

MexnupeaMeTHbIe CBA3U.



Peanuzanmst MeXIpeIMETHBIX CBSI3CH MPU U3YYCHUH OPTaHUYCCKON XUMUU B
10 kmacce OCYIIECTBIIIETCS Yepe3 HCIOIb30BaHWE KaK OOIIUX EeCTECTBEHHO-
HAYYHBIX TOHATHUNA, TaK W TOHATHH, SIBISIONIUXCS CUCTEMHBIMH I OTACIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mmue ecTeCTBEHHO-HAYYHBIC ITOHATHS: SBJICHUE, HAYIHBINH (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, KiaccuduKaius, MepruoIuIHOCTb, HAOIIOIEHNE,
U3MEpEeHne, IKCIIEPUMEHT, MOJICTTUPOBAHHUE.

Odwuszuka: Martepusi, DOSHEprusi, Macca, aroM, OJJIEKTPOH, MOJEKya,
DHEPreTUYECKUN YpOBEHBb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHUE
BEIIECTBA, (PM3MUECKUE BEIMUYMUHBI U €IUHULIBI UX U3MEPECHHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHU3ME,
doTocuHTe3, OMOJOTUYECKH AaKTHUBHBIC BemiecTBa (OCIKH, YTIECBOIBI, KHUDHI,
dbepMeHTHI).

['eorpadusi: MuUHEpaIIBI, TOPHBIE TTOPOJBI, TIOJIE3HBIC UCKOMAaeMbIE, TOTUIHBO,
peCypChI.

TexHomorus: MNHINEBBIC MPOMYKTH, OCHOBBI PAIMOHAILHOTO THTAHWUS,
MOIOIIIME CPECTBA, JEKAPCTBCHHBIE U KOCMETHUECKHE TIPeraparhl, MaTepUalIbl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMHYECKH 3yieMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J104Ka. DHEPreTUYeCcKre ypOBHH, MOJYPOBHU. ATOMHBIC opOuTanu, S-, p-, d-
snemMeHTbl. OCOOCHHOCTH paclpeelieHus] JIEKTPOHOB MO OpOUTANIIM B aToMax
3JIEMEHTOB IEPBBIX YETHIPEX MEPUOAO0B. DJIEKTPOHHAS KOH(UTYpAIUs aTOMOB.

[lepnonuueckuii 3akoH u Ilepuoanyeckas cucTeMa XMMHYECKHUX 3JIEMEHTOB
. . MenneneeBa. CBs3b NMEPUOIMYECKOTO 3aKOHA U [lepmoandyeckoi CUCTEMBI
xumuuyeckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTU H3MEHEHHUS CBOMCTB XHMHUUYECKUX DJJIEMEHTOB U
0o0pa3yemMbIX HMMHU MPOCTHIX M CJOXKHBIX BEIIECTB MO TPyIIaM U MEpUOaM.
3HaYEHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

Crtpoenue BemiecTBa. XHUMHYECKash CBS3b. BHAbl XHMHYECKOW CBSI3U
(KoBaJICHTHAsI HEMOJISIpHAs W TOJSpHAs, MOHHAs, MeTajinueckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHOW XWMHYECKOW CBs3M (OOMEHHBIM W JIOHOPHO-
akienTopHeiil). BogopoaHas cBsi3b. BajleHTHOCTh. DIEKTPOOTPUIIATEIBLHOCTD.
Crenenb okuciaeHus. oHbI: KATUOHBI U QHHOHHI.



BemectBa  MOJIGKYJISIpHOTO M HEMOJEKYJISIPHOTO  CTPOCHHUA.  3aKOH
MIOCTOSIHCTBA COCTaBa BEUIECTBA. THIbl KPUCTAIIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOWCTBA BEUIECTB OT TUIIA KPUCTALUIUYECKON PEIIETKHU.

[TonsTne o mucnepcHbIX cHcTeMax. VICTHMHHBIE WM KOJUIOWIHBIE PACTBOPHI.
MaccoBas 1071 BEIIECTBA B PACTBOPE.

Knaccuduxanus HEOPraHUYECKUX COCIUHECHUMN. Homenkitatypa
HEOPraHWYECKUX BelecTB. [eHeTnyeckas CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3JIMYHBIM KJIaccaM.

Xumuueckass — peaknus. Knaccudukanuss  XUMHUECKUX — peakiuid B
HEOPraHMYE€CKON M OpPraHMYECKOW XMMHH. 3aKOH COXPAHEHUS MAacCChl BEILIECTB,
3aKOH COXPAaHEHUS U MPEBPAIICHUS SHEPTUU [TPU XUMUUYECKUX PEAKIIUSIX.

CkopocTh peakuuu, e€ 3aBUCUMOCTh OT pa3iudHbIX (hakTopoB. OOpaTUMbIE
peakiuu. XuMHUYeCKOoe paBHOBecHe. DakTOpbl, BIMAIOIINE HA COCTOSHHE
xumu4deckoro pasHosecus. [Ipunnun Jle [larense.

DnexkTponuThyeckas auccouuaiys. CuiabHbIe U ciadbie aaeKkTpoiauThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHAs, IIETOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEHIECTB M HX NPEBpALICHUN:
nemoHctpauus tabmun «llepuonnueckas cucteMa xumMuyeckux snementon [1. .
MenneneeBa», U3ydeHUE MOJeNeld KPUCTAJUIMUECKUX PEHIETOK, HAOIIOJACHUE U
ONKCAaHKUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yiokKEHUE MEPOKCUIA
BOJIOPO/JIa B NMPUCYTCTBUM KaTAJIU3aTOPa, ONPEACIEHNUE CPEIbl PACTBOPOB BEILIECTB
C TOMOUIbIO YHUBEPCAIBHOI'O HWHIUKATOpA, pEaKUMH HOHHOrO OOMEHa),
MIPOBEICHUE MPAKTUYECKON paboThl «BiusiHue pa3audHbIX (HaKTOPOB HA CKOPOCTh
XUMHYECKON pEAKLIUI.

PacuérHble 3anaumn.

Pacuérel 1O ypaBHEHMSIM XUMHUYECKHUX pEaKluid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUEThI, PACU€Thl C HCMHOJB30BAHUEM IIOHATHUS «MAaCCOBas
JIOJISL BEIIECTBAY.

Heopranuuyeckast Xumusi

Hemeramner. Ilonoxxkenue HemetraiuioB B llepuogmueckon  cucreme
xumudeckux asnementoB JI. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUSI aTOMOB.
du3nyeckre CBONCTBA HEMETAJJIOB. AJUIOTPONUS HEMETALIOB (Ha MpuMepe
KHCIIopoa, cepsl, hochopa u yrieposa).

XUMHUYECKHE CBOWCTBA BaKHEUIIMX HEMETAIOB (TaJIOT€HOB, CEphI, a30Ta,
dochopa, yrmepoga M KpEeMHHMs) M MX  COCOUHEHUH  (OKCHIOB,
KHCIIOPOJICOAEPKAIIUX KUCTIOT, BOAOPOJAHBIX COEAUHEHHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAILUIOB U UX COEUHECHUN.



Meramibl. [lonoxkenue merannoB B Ilepuoamyeckoil cucteMe XMMHUUYECKHUX
anementoB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOUEK
atoMoB MetasuioB. O6mme Qusnyeckne cBorcTBa MeTauioB. CIUiaBbl METAIIOB.
DJIEKTPOXUMHUUYECKUI P HANIPSYKEHUM METAIIOB.

XUMHUYECKHE CBOWCTBA BaKHEHIIUX METAJJIOB (HATPUM, KaJIUid, KaJIbIIHM,
MarHui, aJIOMUHUHN, IIMHK, XPOM, KEJIe30, MEb) U UX COCTUHCHUM.

OO6mwme cmocoObl MoMy4YeHus: MeTaioB. [IpuMeHeHne MeTauioB B OBITY U
TEXHHUKE.

DKCNEPUMEHTAIbHBIE METOJIbl M3YYEHHUSI BEIIECTB W WX MPEBPAILCHUN:
U3Y4YCHHE KOJUIEKIMH «MeTallibl U CIIaBbl», 00pa3lloB HEMETANJIOB, PEIICHHE
AKCIIEPUMEHTAJLHBIX 3aja4, HaONIOJIEHWEe U OINHUCAHHWE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aUMOJICMCTBUE THIPOKCHA ATIOMUHUSI C pacTBOpaMu
KHUCIIOT U LIEJIOYeH, KaYECTBEHHBIE pEeaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnblie 3agaun.

Pacuérel maccel BelecTBa Wi 00bEMA ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOIIMX B PEAKI[MU BEILECTB,
pacu€rbl Macchl (00BEMA, KOIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIIU OAHO
U3 BEILECTB UMEET ITPUMECH.

XuMHUSA U KU3Hb

Ponp xuMum B oOecrieyeHUH SKOJOTHYECKOU, YHEPreTUYECKOM M THUILEBOU
0e30MacHOCTH, Pa3BUTHH MeaulMHbL. [loHSTHE O HayyHBIX METOAAaX IMO3HAHMS
BEILIECTB U XUMUYECKUX PEAKIIUM.

[IpeacraBnenuss 00 OOMMX HAyYHbIX MPUHUUIAX [POMBIIIIEHHOT O
MOJIyYEHUS] BAXKHEUIIINX BEIIECTB.

UYenoBek B MHUpE BEUIECTB M MAaTEpPUATIOB: BaXXHEWILHE CTPOUTEIbHBIE
Marepuanbl, KOHCTPYKLUHOHHBIE MAaTE€pUaibl, KpPAaCKH, CTEKJIO, KEpaMHKa,
Matepuanbl sl JJIEKTPOHUKHA, HAHOMATEPHUAJIbl, OPraHUYECKUE U MHUHEPAIbHBIE
ya00peHus.

XuMHUSL U 3I0POBbE YEIIOBEKA: MpaBWja HCIOJb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuiia 0€30MaCHOr0 UCIOJIb30BAHUS MPENAPATOB OBITOBOM XUMUU
B MOBCEHEBHOM KU3HH.

MexnpeaMeTHbI€ CBSI3H.

Peanuzanmsi  MeXNpeaMETHBIX  CBsi3ed TpU  HM3y4YeHHH OOmed u
HEOpPraHWYeCKOM XUMuHU B 11 Kitacce OCyIlIECTBISETCS Yepe3 UCIOJIb30BAHUE KAK
OOIUX E€CTECTBEHHO-HAYUYHBIX TOHSITUM, Tak W TOHATUM, SBISIOUIUXCS
CHUCTEMHBIMU JIJI OTAEIBHBIX NPEIMETOB ECTECTBEHHO-HAYUYHOIO IIMKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIC TMOHSTHS: HAY4YHBIM (DaKT, TUmoTe3a, 3aKOH,
TEOpHWs, aHajdu3, CHUHTE3, KiIacCuPHUKalUs, TMEepPUOJIUIHOCTh, HAOII0IEeHNE,
SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHUE, SBJICHUE.



®dwusuka: MaTepus, YHEPTHsl, Macca, aToM, JEKTPOH, MPOTOH, HEUTPOH, WOH,
M30TOII, PaJIMOaKTHBHOCTh, MOJIEKYJIa, SHEPTeTUIECKUI YPOBEHB, BEIIECTBO, TEIO,
00BEM, arperaTHOE€ COCTOSIHUE BEIECTBA, (PU3MUYECKHE BETUUYMHBI U €JUHHIIBI UX
U3MEPEeHHUsI, CKOPOCTb.

buonorus: knerka, opraHusM, SKocucTema, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTbI, BATAMUHBI, 0OOMEH BELIECTB B OPraHU3ME.

['eorpadusi: MuHepabl, TOpHBIE MMOPOBI, MOJE3HbIE UCKOMAEMbIE, TOILIIUBO,
pecypchl.

TexHomorus: XuMU4ecKasi MPOMBIIIIICHHOCTh, METAITYPTHs, MPOU3BOACTBO
CTPOUTENBHBIX MAaTEpUAJIOB, CEIbCKOXO3AWCTBEHHOE IPOU3BOJCTBO, MHUILEBAS
OPOMBILIUIEHHOCTh,  (papMaleBTUYECKass  MPOMBIIUIEHHOCTb,  IPOU3BOJCTBO
KOCMETHUYECKHUX TMpPEenapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEepUAJIOB,
AIIEKTPOHHASI TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI' PAMMBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBbPA30OBAHNA

JIMUHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeTr TpeOOBaHUA K pE3yJbTaTaM OCBOCHHUS
Oo0yyarolUMMHUCS TPOrpaMM CpeAHero o0Iero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeAMETHBIM U TpeaMeTHbIM). HayuHo-meroamueckoil OCHOBOW st
pa3paboTKu TUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHMUSI SIBJISIETCSA CUCTEMHO-AESITENbHOCTHBIN MOAXO.

B coorBercTBUH C CHCTEMHO-AESITEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTATOB OCBOCHHS MpeaMeTra «XUMHUS» Ha YPOBHE CpPEIHEro
o0111ero oOpa3oBaHusl BbIJIETIEHBI CIEAYIOIINE COCTABISIONIHE:

OCO3HaHUE OO0YYAIOUIUMHCS POCCUMCKONW Tpa)KIaHCKOM HIEHTUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAaMOOIPE/IEIICHHUIO;

HAJIMINE MOTUBAIIUHU K O0yUEHHIO;

IeJICHAIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOSXKIECHUN JTMYHOCTA HA OCHOBE
KJIIOYEBBIX [IEHHOCTEHN U UCTOPUYECKHUX TpaauLuil 0a30BO HAyKU XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOUIMXCA PYKOBOJCTBOBATHCSI B CBOEH
JESITeNFHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAaMH, MPHUCYIIUMH I[€IOCTHON
CUCTEME XMMHUYECKOro 00pa3oBaHMs;

HaJINYUE MPaBOCO3HAHUS HKOJIOTMYECKON KYyJIbTYphl U CLIOCOOHOCTH CTaBUTh
EJIM ¥ CTPOUTD KU3HEHHbBIE TUIAHBI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHHS MpEeAMeTa «XHMHS» JIOCTHTAIOTCS B
€IMHCTBE Y4eOHOM UM BOCHUTATEIbHOW JEATENBHOCTH B COOTBETCTBHU C
I'YMaHUCTUYECKUMHU, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTAMHU
U UealaMd POCCHMCKOrO TPakJaHCKOro OOIECTBA, MPHUHATHIMU B OOIIECTBE
HOpMaMH W TpaBWIaMH  TOBEJAEHUS, CHOCOOCTBYIOUIUMH  Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTUS U HPABCTBEHHOIO CTAHOBJIEHHUSA JIMYHOCTH
o0yyJarommxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHA TMpeaAMeTa «XHUMHA» OTPaKaroT
cOPMUPOBAHHOCTh ONbBITA TO3HABATEILHOM W TIPAKTHUECKOH EATENbHOCTHU
o0yuyaroluxcs Mo peajin3aly IPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpa:k1aHCKOro BOCIIUTAHUS

OCO3HAHUS 00YYAIOIIUMHUCS CBOUX KOHCTHUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBa)KEHUS K 3aKOHY U NIPaBONOPSIIKY;

OpPECTaBICHUS O COLMAJIbHBIX HOpPMax M TMpaBWIaX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOM JIEATENbHOCTH TMPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEUICHUU Yy4EOHBIX U TO3HABATEIbHBIX 3aJ1ay, BBHIMOTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMAaTh W NPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY W
ApTYMEHTBI JIPYTUX MPU aHATU3€ Pa3IUYHBIX BUJIOB YU4EOHOU JESITEIbHOCTH;

2) NaTPUOTH4YECKOr0 BOCTIMTAHUA

[EHHOCTHOT'O OTHOILIEGHHUSI K HUCTOPUYECKOMY M HAy4YHOMY HAacCJIEAUIO
OTE€UYCCTBEHHOM XUMUM;

yBaXEHUSI K MPOIECCY TBOPYECTBA B O0JACTH TEOPUM U MPAKTHUECKOrO
NPUMEHEHUS] XMMHUU, OCO3HAHUSA TOTO, YTO JOCTHKEHHUS HAyKU €CTh PE3yIbTaT
JUIMTENILHBIX ~ HAOMIOZCHUM, KPOMOTJIMBBIX  DKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

UHTEpeca U TI03HABATEIbHBIX MOTHBOB B TMOJYYEHUH M TOCIEAYIOIIEM
aHanu3e UHQPOPMAIIUU O MEPEOBBIX JTOCTHKEHHUSIX COBPEMEHHOM OTEUeCTBEHHOU
XUMUWY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MOBE/ICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYaIlUH, CBA3aHHBIE C XUMUYECKUMHU SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYACh HA MOPaJbHO-HPABCTBEHHbIEC
HOPMBI U 1IECHHOCTH;

TOTOBHOCTH OIIEHMBATh CBOE IMOBEJIEHUE M TOCTYIKH CBOMX TOBApHIIEH C
MO3ULIMII HPAaBCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHWE IOCIEACTBUNA 3THUX
MOCTYIIKOB;

4) popMuUpOBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHUsl IEHHOCTEH 370poBOro u 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DU3MYECKOMY M
NICUXHYECKOMY 3]I0POBBIO;

coOtoieHuss TpaBui O€30MacHOro OOpalleHusi C BEHIECTBaMU B OBITY,
MOBCEIHEBHOM JKU3HU U B TPYAOBOM JESATEIBHOCTH;

NOHUMAaHMSI 1[EHHOCTH MPaBWUJI HWHJAUBUAYAIBHOTO U  KOJJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYalUsAX, YIPOXKAIOIIUX 3J0POBBIO U KU3HHU JIFOJIEH;

OCO3HAHMS TIOCHEACTBUN M HENMPUATUS BPEAHBIX NMPUBBIUEK (YHOTpPEOIICHHUS
AJIKOT OJIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIE0BAaTEIbCKON
NESTENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  JAPYrHMX  BHJAX
NEeATENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B PENICHUUM MPAKTUYECKUX 3a7ad
COIMAIbHOM HAIMPaBJIEHHOCTHU (B paMKax CBOETO Kjacca, IIKOJbI);



MHTEpeca K MPAaKTUUYECKOMY M3Y4YEHHUIO MPOPECCUuil pa3iudyHOro poja, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMHUHU;

YBaXXEHUS K TPYLY, JIOIAM TPYyJla U PE3yJIbTaTaM TPYIOBOM JESITENbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHAMBUIYAJIbHOW TPAEKTOPUHU
oOpaszoBaHus, Oynymieil mpodeccur U peadusaliu COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHH, HUHTEPECOB U
noTpeOHOCTEH OOIECTBA;

6) 3K0J1I0rM4ecKOro BOCIIUTAHMSA:

AKOJIOTHYECKHU 11eJIeCO00pa3HOr0 OTHOLIEHUS K NPHUPOJAE, KaK HCTOYHUKY
CYILLECTBOBAHMSI JKU3HU Ha 3eMJIE;

NOHMMaHUs TJ00aTbHOrO XapakTepa SKOJIOIMUECKUX MpoOJIeM, BIUSHUSA
SKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLUAIIBHON CPEBI;

OCO3HAHMSI HEOOXOJUMOCTH HCIIOJIb30BAHUS JOCTHKEHUW XUMHH IS
penIeHns BOMPOCOB PAllMOHATIBLHOIO MPUPOAOIIOIb30BaAHNUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEd OKPYXKaroleu
OPUPOAHON Cpele, YMEHHs NPOrHO3MPOBATH HEOJArONpPUSATHBIE 3KOJIOIMYECKUE
MOCJIEICTBUS MPEAIIPUHUMAEMBIX TEUCTBUI U MIPEAOTBPAIIATh UX;

HAJIN4MUA PA3BUTOrO DKOJOIMYECKOI0 MBIIUICHUS, YKOJIOTUYECKOU KYJIBTYpHI,
OIbITA NEATEIbHOCTH JKOJIOTMYECKON HAITPaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMU B II03HABATEIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
PAKTUKE, CIHOCOOHOCTM W YMEHHUS AaKTUBHO TMPOTUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOTI'0 IO3HAHMA:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

NOHMMaHUs cCreuupuKU XUMUU KaK HayKd, OCO3HaHUA €€ pOoau B
(GopMUpPOBaHUU PAIMOHATBHOIO HAYYHOTO MBINUICHHS, CO3JaHUU LIEJIOCTHOTO
Npe/ICTaBlIeHUss 00 OKPYKAIOIIEeM MHUpPE KaK O €IUHCTBE MPUPOJIBI U YEIOBEKa, B
MO3HAHWUU TMPUPOJIHBIX 3aKOHOMEPHOCTEH U pelieHuu MpoOJeM COXpaHEHHUs
IIPUPOJHOIO PaBHOBECHS;

yOeXXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XMMHUHM JJii  COBPEMEHHOM
UMBWIN3ALMHA: B €€ T'yMaHUCTHYECKON HAIPABICHHOCTH W Ba)XXHOM pOJIIK B
CO3/IaHUM HOBOM 0a3bl MaTepUATBHOU KYJIBTYpbI, PEIICHUHU TI100aJbHBIX MPOOIIEM
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOW, YHEPrETUUECKOM, MUIIEBON U
AKOJIOTMYECKON 0€30IacHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECIICUCHHH YCIOBUUN
YCHEIIHOTO TpyJa W OKOJIOTMYECKH KOMQOPTHOM JKHU3HU KaXKIOrO YjeHa
o011ecTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: IIOHMMAaHUs CYIIHOCTH METOJOB
NO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJb30BaTh



ToJTydaeMble 3HAHMS IS aHAJIM3a M OOBSICHEHUS SIBJICHUH OKPYXKAIOIIET0 MUpPa U
MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS JeflaTh 00OCHOBAHHBIE 3aKIIFOUCHHS Ha
OCHOBE HAy4yHbIX (DaKTOB W MMEIONUXCS JaHHBIX C MEJIbI0 TMOJYYCHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCIOJB30BaTh XHMHYECKUE 3HAHHS IS
pelieHus MpobJieM B pealbHBIX KU3HEHHBIX CUTYAIIUAX;

MHTEpeca K TIO3HAHUIO U UCCIIENOBATEILCKON JAEITEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTH K  HEMPEPBIBHOMY  OOpa30BaHUIO U
caM000Opa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 110 XUMHU B
COOTBETCTBHH C KU3HEHHBIMH NMOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM Tpy/a B pa3IuvHbIX chepax mpodeccruoHaIbHOM
JESATENHHOCTH.

METANPEIJMETHBIE PE3YJIBTATbDI

MeranpenMeTHbie pe3yabTaThl OCBOCHUS Y4eOHOro mpeamera «XuMus» Ha
YPOBHE CpPEIHEr0 001Iero o0pa3oBaHus BKIIOYAIOT:

3HAQUUMbIE IS dbopMUpOBaHUA  MHPOBO33PEHUS o0y4JaroImxcs
MEXIUCHUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIE MOHSTHS, OTPAKAIOIIUE
[EJIOCTHOCTh HAy4YHOW KapTHUHBI MHUpa M cHeuuuky METOJ0B IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SIBJICHUE,
poIecc, CUCTEeMa, Hay4YHbIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHUsi, UCCIIEA0BaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJIbHbIC yueOHbIE NEeUCTBUS (IMO3HABATENIbHbIE, KOMMYHUKATUBHBIE,

peryJsaTUBHEIC), o0ecIeUnBaIOIIHE dbopmupoBaHue (G YHKIIMOHAIBHOM
TPaMOTHOCTH U COITUATHLHOW KOMIETEHITMH 00y4YarOmnXCs;
CHIOCOOHOCTD o0 yJaroumxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXIUCUUILUTMHAPHBIE, MUPOBO33PEHUECKHUE 3HAHUS U YHUBEpPCAJIbHbIC yueOHbIC
JEWCTBUSI B MIO3HABATEILHOU M COIMAIIBHOM MIPaKTHKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAIOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMU, KOMMYHUKATUBHBIMA U  PEryJISTUBHBIMU
JIEUCTBUSAMU.

Osaagenue YHUBeEpPCATbHBIMH yueOHBIMH NMO3HABATEJIbHLIMH
JeCTBUSIMM :

1) 6a30BbIe JIOTHYECKHUE eliCTBHS:

CaMOCTOSITeIbHO  (OpMyNIMpOBaTh U aKTyaJIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

OomnpeAeaTh LEIH JEITEILHOCTH, 3ajaBas IlapamMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABIECHHBIMHU LIEISIMU;

UCIIOJIH30BaTh MPH OCBOCHUM 3HAHUN MPUEMBI JTOTMUECKOTO MBIIUICHUS —
BBIJICTIATh XAPAKTEPHBIC MPU3HAKU MOHATHM M yCTAaHABIMBATh HUX B3aUMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOUIUE TOHSTHS JJIsl OOBSICHEHUSI OTJIENbHBIX (PAKTOB U
SIBJICHUU;

BbIOMpaTh OCHOBAHMS M KpUTEPUM JUIs KilacCHU(PUKAIMM BEIIECTB U
XUMHYECKUX PEAKIIUK;

YCTaHABJIMBATh TMPUYUHHO-CIEIACTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYX ACHUS (MHAYKTUBHBIE, JEAyKTUBHBIE, II0
AQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTM W NPOTHUBOPEUMS] B PacCMATPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBObI M 3aKIIOUEHUS;

IPUMEHATH B NPOLIECCE MO3HAHUS, UCIIOJIB3yEMbIE B XUMHUHA CHMBOJINYECKHE
(3HaKOBBIE) MOJIENIH, IPEOOPA3OBBIBATH MOJICIIbHbIE TPECTABICHUS — XUMUYECKUIN
3HaK (CHUMBOJI) DJJIEMEHTa, XuUMHUYeckas (opmysa, ypaBHEHHE XHUMHUYECKOU
peakuuu — IMpU PEIICHUH Y4YEeOHBIX IO3HABATEIbHBIX M MPAKTHUUECKHUX 3ajad,
IPUMEHATh HA3BAHHBIE MOJEIIBHBIE MPEICTABICHUS JJI BBIABICHUS XapaKTEPHBIX
NPHU3HAKOB U3yYaE€MbIX BEIIECTB U XUMUYECKHUX PEAKIIUN.

2) 6a30BbIe HCCIeN0BaTEIbCKIE NeifiCTBUS:

BJIaJECTh OCHOBAMHM METOJOB HAYYHOIO IO3HAHMS BEIIECTB U XMMHYECKHUX
peaKuunii;

(opMynHpOBaTh LETU U 33]]a4l UCCIEI0BAHUS, UCIIONb30BATh TOCTABICHHBIE
U CaMOCTOSITENbHO C(HOPMYIUPOBAaHHBIE BONPOCHI B KadyecTBE HMHCTPyMEHTa
NO3HAHMSI U OCHOBBI Ui (POPMUPOBAHMS TMIOTE3bI 10 MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKICHUN;

BJIAJ€Th HAaBBIKAMHM CaMOCTOSITEIBHOIO IUJIAHUPOBAHHMS W IPOBEICHHUS
YUYEHUYECKHUX KCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJIOM
IpOILECCa, CAMOCTOSITEIbBHO NPOTHO3UPOBATH €r0 Pe3yibTaT, (OpMYIUpOBaTh
00001IeHHsI ¥ BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIEIOBaHUS,
COCTaBJISITH OOOCHOBAaHHBIN OTUYET O MPOAETAaHHON paboTe;

OpUOOpETaTh OMBIT YYEHUYECKOM MCCIEOBATEIbCKOM W MPOEKTHOM
JESITENbHOCTH, HPOSBIATh CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbHOMY
NOMCKY METOJI0OB PEIICHHUs NPAKTUYECKHUX 3a]ad, NPUMEHEHHUIO Pa3JIudHbIX
METOA0B ITO3HAHMS.

3) pabora ¢ nundpopmanmueii:

OPUEHTHPOBAThCSI B Pa3jIMYHBIX HCTOYHUKAX HH(popMauuu (Hay4dHO-
HOMyJIsipHAsl JUTEPATypa XHUMHYECKOIO COJAEpXKaHUA, CIPABOYHBIE MOCOOMS,
pecypcbl MIHTEpHeTa), aHaIu3upoBaTh MH(DOPMALUIO Pa3IMYHBIX BUIOB U (popM
IIPEJICTABIICHNUS, KPUTHUYECKU OLICHUBATH eé JIOCTOBEPHOCTh "
HENPOTHUBOPEUYHNBOCTb;



(GbopMyIHpOBaTh 3aMpPOChl U MPUMEHATH Pa3IMYHBIC METOBI MPU MOUCKE U
orbope wuHpOpMAIMKU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3adad
OIPENEIEHHOIO THUIIA;

NpHOOPETaTh OMBIT HWCIOIB30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3JIUIHBIX IIOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpaATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uHbopmaruu (CxeMbl, rpaduKu, TUarpaMMbl, TaOJIUIBI, PUCYHKU U APYTHE);

UCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCTBE CpeACTBa Npu paboTe C
XUMHUYECKON uH(pOpMalMel: TpUMEHSATh MEXIpeAMeTHbIe ((dusndyeckue u
MaTEeMaTHUYECKHE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00peBUATYpPHI, HOMEHKIIATYPY;

UCIIONIb30BaTh W  MPEoOpa30OBbIBATH 3HAKOBO-CUMBOJIMYECKHE CPEACTBA
HATJISTHOCTH.

OgJyiajieHre YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMU J€HCTBUSIMH:

3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ/€ TUaiora W/win
JTUCKYCCUH, BBICKa3bIBaTh  HaAeH, (GOPMYIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEIHHO BBITTOJTHCHHSI TIPEIOKEHHON 3a1a9H;

BBICTYIATh C MPE3EHTAIMEN pe3ylbTaTOB IMO3HABATENBLHOM J1E€ATEIbHOCTH,
MOJTYYEHHBIX CAMOCTOSTEIHLHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBHITTOJIHEHUH
XUMHUYECKOTO KCIIEPUMEHTA, MPAKTHUECKONW pabOThI MO MCCIAEAOBAHUIO CBOMCTB
U3Y9aeMbIX BEIIECTB, PeaM3aIlii y4eOHOTO NMPOeKTa ¥ (hOPMYITHPOBATH BHIBOIBI
0 pe3yJibTaTaM MPOBEIEHHBIX HCCIEIOBAaHUNM MyTEM COTJACOBaHUS TMO3UIUHN B
X0J1e 00CYXJIeHUSI 1 00MEHAa MHCHHSIMU.

OByajieHNe YHUBEPCAJIbHBIMH PEryJasTUBHBIMHM JeHCTBUSMMU:

CaMOCTOSITENTFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOIO IO3HABATEIHHYIO
NeSTeNbHOCTh, Ompenensiss €€ Ueaud W 3a7auyd, KOHTPOJIUPOBaTh M MO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUM TIPHU
BBITIOJTHEHWW YYeOHBIX U UCCIIENOBAaTEIbCKUX 3aJad, BBHIOMpaTh Hambosee
3¢ dekTUBHBIN crmoco0 HMX peueHuss ¢ Y4ETOM TOJYyYEeHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIUSAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH NIEATEILHOCTH Ha OCHOBE CaMOAaHAIIN3a
¥ CAMOOIICHKH.



HNPEIMETHBIE PE3YJIBTATDI

10 KJIACC

[IpenmeTHble pe3ysnbTarbl OCBOEHMS Kypca «OpraHudeckas XuUMUS»
OTpaXaroT:

1. CdopMHpOBaHHOCTH MPEACTABICHUN O XUMHYECKOM COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpPA, pOJIM XHMHH B IIO3HAaHUM SIBJICHUUI
npupoasl, B (OPMUPOBAHMM MBIIUICHUS W KyJIbTYphl JIMYHOCTH, €€
(GyHKIMOHAIBHOW IPAMOTHOCTH, HEOOXOJUMOM 11 pelIeHUs] TPAKTUYECKUX 3a1ad
U SKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHMSI K CBOEMY 370pPOBBI0 M IPHUPOJHOM
cpene;

2. Bnapgenue cHCTEMOM XUMHYECKMX 3HAHHWW, KOTOpPAas BKJIOYACT:
OCHOBOIIOJIAralolllMe TMOHATUA (XUMHUYECKHH DJIEMEHT, aToM, JJIEKTPOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi (opmyna (pa3BEpHyTas U COKpall€HHas), MOJb, MOJSpHAs
Macca, MOJSpHBIM O00BEM, yriaepoJaHbll cKener, (yHKIMOHAJIbHAsA TIpynna,
paauKai, U30Mepusi, U30MEPbI, TOMOJIOTMYECKHUI Psifl, TOMOJIOTH, YIJIE€BOJOPO/IbI,
KHCIIOPOA U a30TCOJEP)KAILME COECIWHEHMs, MOHOMEpP, MOJUMEpP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEUHEHUS); TEOPUN U 3aKOHBI (TEOpUs CTPOECHUS
opranudeckux BemectB A. M. bytiepoBa, 3aKOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XHWMHUHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeKallie B OCHOBE IOHMMAHHUS IPUYUHHOCTH M CUCTEMHOCTH XHMHYECKHX
ABIICHUHM, (PAKTOMOTUYECKUE CBEACHHS O CBOWCTBAX, COCTaBE, MOJIYYCHHH U
0€30MaCHOM HCIIOJIb30BAaHUU BAXXHEHIIMX OpPraHUYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOMN EATEIbHOCTH YEII0BEKA,

3. CpopMHpPOBAaHHOCTh YMEHUH BBIABIISATH XapaKTE€PHbIE MPU3HAKU MOHATHUH,
YCTAHABJIMBATh MX B3aUMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHS NPHU
ONKMCAHUM COCTaBa, CTPOCHUSI U MPEBPALIEHUI OPraHUYECKUX COSAMHEHUM;

4. ChpopMHpPOBAaHHOCTh YMEHUN UCHOIb30BaTh XUMUYECKYIO CUMBOJIMKY IS
COCTaBJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAaIlEHHON)
(GopMy1 OpraHMYECKMX BEIIECTB W YPaBHEHUH XUMHYECKUX PpEaKIui,
U3rOTABJIMBATh MOJENIU MOJIEKYJ OPraHMYECKUX BEIIECTB IS WILITIOCTPALUU UX
XUMHUYECKOTO ¥ POCTPAHCTBEHHOI' O CTPOEHUS;

5. CdopMupOoBaHHOCTb  YMEHUH  yCTaHaBIMBaTh  MPHUHAJIC)KHOCTD
U3YYEHHBIX OPraHUYECKUX BEUIECTB [0 UX COCTABY U CTPOCHUIO K OMPEACIEHHOMY
KJIaccy/Tpynne CoeAuHEeHU (yriaeBOAOpOIbl, KHUCIOPOJ M a30TCOAEpkKaline
COCJIMHEHHUs, BBICOKOMOJICKYJISIDHBIE COEAVHEHMS), JaBaTb WM Ha3BaHUA 110
cuctematuieckoit Homenkiatype (IUPAC), a takxe TpHBOIWTH TPUBHAIIBHBIC
Ha3BaHUS OTAEIBHBIX OPraHMYECKUX BEIIECTB (ITHJIEH, MPONWIEH, aleTUJIEH,



ATUJICHTJIMKONb, TJULEpUH, (peHos, (opmanbiaeruj, arneTanbAerujl, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KMUCJIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsl KUCJIO0TA, TJIF0K034,
bpykTO3a, Kpaxmal, IeJITI0103a, TIUIUH);

6. ChopMUPOBAaHHOCTb YMEHHSI ONPEACNSITh BHUJIBI XUMHUYECKOM CBS3U B
OpPraHUYECKUX COCTMHEHUSX (OIMHAPHBIC U KPATHBIC);

7. ChopMUpPOBAaHHOCTh YMEHHUS TMPUMEHSTH TOJIOKEHUS TEOPUU CTPOCHUS
opranudeckux BemecTB A. M. bytiepoBa aiis 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUS MacChl BEIIECTB;

8. CdopMUpOBaHHOCTH YMEHHUM XapaKTEepHU30BaTh COCTaB, CTPOCHUE,
dusznueckre U XUMUYECKHE CBONCTBA TUIMUYHBIX TMPEICTABUTENEH Pa3TMUHBIX
KJIaCCOB OPTraHMYECKUX BEUIECTB (METaH, 3TaH, 3TWIECH, MPONUJIEH, AlleTUJIEH,
Oyranuen-1,3, merwiOyraauen-1,3, GeH30J, METaHOJ, 3TaHOJ], ATUJICHIJIMKOJb,
TJIMLEPUH, (EHOJ, aleTalbJeru, MypaBbUHas M YKCYCHas KHUCIOTBI, TJIIOKO3a,
KpaxmaJl, IeJITI0103a, aMUHOYKCYCHAsl KUCIIOTA), WITIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHUSIMU COOTBETCTBYIOIIUX XUMHYECKHUX PEAKIUA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (POpMYIT;

9. CdopmupoBaHHOCTD YMEHHUS XapaKTepru30BaTh UCTOYHUKH
yIIAEBOAOPOIHOTO ChIpbs (HedTh, NPUPOAHBIA Ta3, Yroib), CIOCOOBI HUX
nepepaboTKU U MPaKTUUECKOE MPUMEHEHHUE POIYKTOB MepepadoTKH;

10. ChopMUpOBaHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUSI MO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJUYECTBA HMCXOIHOIO BEIIECTBA WIIM MPOJYKTa
peakiMu 1O W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WIHM NPOJYKTOB PEAKIUN);

11. ChopMupoBaHHOCTh YMEHUU BIQJETh CUCTEMOW 3HAHHN 00 OCHOBHBIX
METOAaX HAYYHOI'O MO3HAHUS, UCIIOIb3YEMbIX B XUMHUU MIPU U3YUYEHUHU BEILIECTB U
XUMHUYECKUX SBICHUN (HaOI0/IeHNEe, U3MEPEHHNE, DKCIIEPUMEHT, MOJISITUPOBAHNE),
UCIIOJIb30BaTh CUCTEMHbIE XHWMHUYECKHE 3HAHWS JJIsI TOPUHATHS PELIICHUA B
KOHKPETHBIX JKM3HEHHBIX CHUTyallusiX, CBSI3aHHBIX C BEIIECTBAMU U HX
IIPUMEHEHUEM;

12. CdopmupoBaHHOCTh YMEHUM COONIOAATh MpaBWia MOJb30BAHUS
XUMUYECKOM Tocyloi W Ja0opaTopHBIM O0OOpyJOBaHUEM, a TaKXKe IpaBuUiia
oOpalleHusi ¢ BEUIECTBAMHU B COOTBETCTBUM C WHCTPYKIUSMHU TIO BBITIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

13. ChopMupoBaHHOCT, YMEHHI IJIAHUPOBATH U BBITIOIHATH XUMHYECKUIN
AKCHEPUMEHT (TIPEBpAIEHUs OPraHUYECKHUX BEIIECTB MPU HArpeBaHUM, MOJYYCHUE
STUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE pEAKLUWHU OPraHUYECKUX
BEIIECTB, JCHATypalus OEJIKOB MPU HArpeBaHWH, I[BETHBIC PEAKIMH OEIKOB) B
COOTBETCTBUHM C TpaBUJIAMU TEXHUKHA OE30MaCHOCTH TMpU OOpalieHuu C
BEIIECTBAMU U JITA0OPATOPHBIM O00OpPYAOBaHUEM, TMPEACTABIATh PE3YyJIbTATh



XMMHUYECKOT0 JKCIEepUMEHTa B (opMme 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii u GopMyIUpoBaTh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

14. ChopmMupoBaHHOCTh YMEHUN KPUTHUUYECKU AHAITU3UPOBATH XMMHUYECKYIO
UH(pOpMALIMIO, MOJYy4aeMYI0 M3 pa3HbIX HMCTOYHUKOB (CpPEACTBA MacCOBOM
uHpopmanuu, IHTepHET U ApYTux);

15. CdopmMupoBaHHOCT, YMEHHH COOJIOMATh TIpaBUa AKOJOTHUYECKHU
[eJIECO00Pa3HOro TOBEAEHUS B OBITY W TPYAOBOM JAESITETBHOCTH B ILEJAX
COXpaHEHUs] CBOEro 3/I0POBbSl M OKPYXKAIOIIEW MPUPOJHON Cpelbl, OCO3HABATH
OMACHOCTh BO3JICUCTBHUS HA KUBbIE OPraHU3Mbl ONPENETEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMas cMmbica mokasarens [IJIK, moscHATh Ha mpuMepax CrocoObl
YMEHBIIEHUS! M MNPEJOTBPALIECHUS WX BPEIHOIO BO3JIEHCTBUS HAa OpraHu3M
YeJI0BEKa;

16. Jns oOyyaromuxcsi ¢ OrpPaHHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBBS:
yMEHHUE MPUMEHSThH 3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS BEIECTB
U XUMHYECKUX SBIICHHIA;

17. nga cnenblx U ciabOBUIAIIMX OOYYAIOLIMXCS: YMEHHE HMCIOJIb30BaTh
penbepHO-TOUeUHYI0 cucTeMy oOo3HaueHuit JI. bpaiins ayisg 3anucu XUMHUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHS Kypca «OOImas W HeopraHudecKas
XUMHUS» OTPaXkaroT:

1. CdopMupoBaHHOCTh MPEACTABICHUI: O XHWMHYECKOW COCTABIISIIOLIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpa, POJIM XHUMHUUW B TIO3HAHWUU SIBJICHUU
OpuUpoabl, B (OPMHUPOBAHWUM MBIIUICHUS UM KYJbTYpbl JIMUHOCTH, €&
(GYHKITMOHATBHOM TPAMOTHOCTH, HEOOXOIUMOM JIJIsT PEIICHHS IPAKTUICCKUX 3a]1a4
U DKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3J0POBbIO U MPUPOIHOMN
cpene;

2. BrnageHwe cuCTeMOM XHWMHYECKUX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOITOJIAraloNIe IMOHATUSA (XMMHYECKUH DJIEMEHT, aToM, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKYJa, MOJIb, MOJIIPHBIA OOBEM,
BAJICHTHOCTb, AJICKTPOOTPUIIATEILHOCTh, CTEIICHb OKHUCJIECHUS, XUMUYECKas CBA3b
(KOBaJICHTHAsI, MOHHAsI, METAJUNIMYECKAs!, BOJIOPOIHAS), KPUCTAINIMUECKAs PEIIETKa,
TUMBl ~XMUMHUYECKHUX  PEAKIMH, PacTBOp, DJIEKTPOIUTHI, HEIJIEKTPOJIUTHI,
AJIEKTPOJIUTUYECKAsE JAUCCOLMAIMSA, OKHUCIUTENh, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKOM peakIMu, XUMHUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (Teopus
BJICKTPOJIUTUYECKON Aucconuyanuu, nepuoandeckuil 3akon JI. M. Menneneena,
3aKOH COXPAHEHHSI MACChI BEIIECTB, 3aKOH COXPAHEHHS] U MPEBPAILLICHUS SHEPTUU
IpU XUMHYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XHMUH,



MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE NMOHUMAHMS NPUYMHHOCTH U
CUCTEMHOCTH XUMUYECKUX SIBJICHUHM, (PAKTOJIOrMUYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUN U 0€30M1aCHOM HCIOJIb30BaHUU BaKHEHIINX HEOPTraHUYECKUX
BELIECTB B OBITY M MPAKTUYECKOU JIEATEIbHOCTH YEI0BEKA;

3. ChpopMupoBaHHOCTh YMEHUM BBISBISATH XapaKTEpHbIE MPU3HAKU TOHITHH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOLIUE IOHSITHUS IPU
ONMCAaHUY HEOPraHMYECKUX BEIIECTB U UX MPEBPALCHUM;

4. ChopMUpPOBAHHOCTh YMEHHI HCIOJIb30BATh XUMHUYECKYI0O CUMBOJIMKY JJIS
cocTtaBieHuss (GOpMYJ BEIIECTB M  ypPaBHEHHH  XMMHYECKUX  PEaKIuH,
cuctematuieckytro HoMmeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUs OTJEIbHBIX
HEOPraHMYECKUX BEIIECTB (YrapHblil Tra3, YrJIEKHUCIbIA ra3, aMMHUaK, raméHas
U3BECTb, HETAIIEHAS! U3BECTh, MUTHEBAS COMA, MUPUT U JIPYTHUE);

5. CdopMUpOBaHHOCTh YMEHUW ONPENEIATh BaJEHTHOCTb U CTEIEHb
OKHUCIICHUSI XUMUYECKUX 3JIEMEHTOB B COEAMHEHUSX Pa3IM4YHOrO COCTaBa, BUI
XUMHUYECKON CBSI3M (KOBAJIGHTHAs, WOHHAS, METAJUIMYECKas, BOJOPOJHAs) B
COEJIMHEHUSX, TUI KPUCTAIIMYECKON PEeETKH KOHKPETHOI'O BEllecTBa (aTOMHas,
MOJIEKYJISipHasi, MOHHAsA, METAJUIMYEeCcKasi), XapaKkTep Cpellbl B BOJHBIX PacTBOpPax
HEOPTraHWYECKUX COCTUHEHNM;

6. CdopMupoBaHHOCTh  YMEHHMM  yCTaHaBIMBATh  MPUHAJIEKHOCTD
HEOPraHMYECKUX BEIIECTB IO HMX COCTaBy K ONpEIeIEHHOMY Kiaccy/Tpynme
COEJIMHEHUI (MPOCThIE BEIIECTBA — METAUIbl U HEMETAJLJIbl, OKCH/IbI, OCHOBaHUS,
KUCJIOThI, aM()OTEpHBIE TUAPOKCHUIBI, COJIH);

7. ChopMHUPOBAHHOCTh YMEHUN PACKPBHIBATH CMBICH MEPUOAUUYECKOT0 3aKOHA
. W. MenneneeBa W AEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOLIYIO,
OO0BSCHUTETBHYIO U IPOrHOCTUYECKYIO (PYHKIIUU;

8. c(hopMUPOBAaHHOCTb YMEHHUH XapaKTEepPU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB XUMHWYECKMX dieMeHTOB |—4 mepuonoB Ilepumonnueckon cucTeMbI
XuUMHYECKHUX djemMeHToB JI. M. MeHnaeneeBa, UCHOIL3yS TMOHATHSA «S-, P-, d-
AIEKTPOHHBIE opouTanny, «QHEPreTUYECKue YPOBHU», OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHMS CBOMCTB XMMHYECKHMX DJIEMEHTOB U UX COCAMHEHUN
1o nepuonam u rpynnam [leprnoanueckoit cucteMbl XUMHYECKUX d1eMeHToB [1. U.
Mengeneena;

c(hOpMHPOBAHHOCTh ~YMEHHW  XapaKTepu3oBaTh (OMHCHIBATH)  OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BELIECTB  PA3JMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHME T€HETHMYECKOM CBSI3M MEXKIYy HEOPraHUYECKHUMH
BEILECTBAMU C ITOMOIIbIO YPABHEHUN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUI;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATH XUMHYECKHUE PEAKIUU TIO0
pa3IMUHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEarvpyrolluX BEIIECTB, TEIIOBOMY



ety peaknuy, W3MEHCHUIO CTEICHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTHUMOCTH
peaKiiu, Y9acTHIO KaTajanu3aropa);

c(hOpMHPOBAHHOCTh YMEHHMI COCTaBJISTh YpPaBHEHHUS DPEAKIMA pa3TUYHBIX
THUIIOB, TIOJTHBIC ¥ COKPAIIEHHBIC YPABHEHHSI PEAKIINi HOHHOTO OOMEHA, YIUThIBAs
YCIIOBHS, TIPU KOTOPBIX 3TH PEAKIIUU UAYT JO KOHIIA;

c(OpMHPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, TOATBEPXKIAIOIINE
KaueCTBEHHBIH COCTAB PA3JIMYHBIX HEOPTraHMYECKUX BEIIECTB, pPACIO3HABATH
OTBITHBIM MYTEM HMOHBI, MPUCYTCTBYIOIIKME B BOJHBIX PAaCTBOPAaX HEOPTAHUICCKUX
BCIIICCTB;

c(OpMHPOBAHHOCTh YMEHHMH pacCKpbIBaTh CYIIHOCTh  OKHCIHUTEIHHO-
BOCCTAaHOBUTEIIbHBIX PEAKIIUN IMOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATUX PEAKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBIICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
peaKkiMu OT PA3IMYHBIX (PAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PaBHOBECHS
B 3aBHCHMOCTH OT BHeIIHero Bo3aecTBus (mpunmuin Jle [laTense);

c(hOpMHPOBAHHOCTh YMEHUW XapaKTePU30BaTh XHWMHUYECKHE IPOIIECCHI,
JeKallie B OCHOBE MPOMBIIUIEHHOTO TOJYYE€HHs] CEPHOM KHUCIIOThI, aMMHaKa, a
TaKkke C(POPMUPOBAHHOCTH MPEACTABICHUN 00 OOIMX HAyYHBIX MPUHIIUINAX W
AKOJIOTHYECKUX MPOOIEMaxX XUMHUIECKOTO TIPOU3BOJICTBA;

c(hOpMHPOBAHHOCTh yYMEHHUH TPOBOIUTH BBIYHCICHHUS C HCIIOIH30BAHUEM
MOHSITUSL «MaccOBasi JIOJIsI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUMN Ta30B
IPY XUMHUYECKUX PEaKIMsIX, MacChl BEIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAcCe MM OOBEMY OIHOTO M3 yYACTBYIOIIUX B PEAKIIHH
BEIECTB, TEIUIOBOT0 3(deKkTa peaKkIiMi Ha OCHOBE 3aKOHOB COXPAHCHHSI MAcCChI
BEIIECTB, IPEBPAILEHUS U COXPAHEHUS SHEPTUH;

c(hOpMHPOBAHHOCTh YMEHUM COOJIOIaTh MIPaBUIIa MOJIb30BAHUS XUMHUECKOM
nocyao u JabopaTOPHBIM OOOpYIOBaHUEM, a TaKKe MpaBmia OOpamieHus ¢
BCIIECTBAMH B COOTBETCTBHM C MHCTPYKIIUSMH I10 BBITIOJIHCHUIO JIAOOPAaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMHPOBAHHOCTh yMEHHWI TUIAHUPOBATH W BBITIONHATh XUMUYECKHM
AKCIIEPUMEHT (Pa3I0KeHHE TMEPOKCHIA BOAOPO/Aa B MPUCYTCTBUU KaTalM3aTopa,
ONpE/eNICeHHe Cpelbl PAcCTBOPOB BEIIECTB C TMOMOUIBIO  YHUBEPCAIHHOTO
WHANKATOPA, BIUSHUE PA3TUUYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKON pEeaKIuu,
peakmMu MOHHOTO OOMEHAa, KAa4eCTBEHHBIE pPEaKIMu Ha CynbdaT-, KapOoHAT- |
XJIOPH/I-aHWOHBI, HA KaTHOH aMMOHWS, PEUICHHUE DKCICPUMEHTAIBHBIX 3a7a4 I10
TemaM «Mertamibsl» u «HemeTtamnb») B COOTBETCTBUM C TMPAaBWIAMHU TEXHHUKH
0e30MacHOCTH TIPU OOPAIICHUHU C BEIIECTBAMU U JTA0OPAaTOPHBIM 000PYI0BAHUEM,
NPENICTABIIATh PE3yJbTAaThl XUMHUYECKOTO JKCIEpUMEHTa B (opme 3amucu



YPaBHEHHUM COOTBETCTBYIONIUX pEAKIUA U (HOPMYJIMPOBATH BBIBOABI Ha OCHOBE
ATUX PE3YJIbTATOB;

c(OpMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
UH(pOpMAILIMIO, TOJY4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (CpEACTBa MacCOBOM
KOMMYHUKauu, MaTepHeT u apyrux);

chOpMHUPOBAHHOCTh  YMEHHH  COOJNIOAaTh  MpaBWIa  SKOJOTHYCCKH
IIEIeCO00pa3HOr0 TOBEJAEHUST B OBITY W TPYIAOBOM JEATENHHOCTH B IEISAX
COXpaHEHUs! CBOEro 3/J0pPOBbSl W OKPYXKAIOIIEW MPUPOIHON Cpelbl, OCO3HABaTh
OMAaCHOCTh BO3JIEUCTBUS HA KUBBIE OPTaHU3MbI OMPEICIEHHBIX BEIIECTB, TOHUMAs
cmpicn mokazarenst [IJIK, MOACHAT, Ha mpUMEpax CHOCOObl yYMEHBIICHUS W
MPEeAOTBPAILICHUS UX BPEAHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIs. 00YYaroIIUXCsl ¢ OTPaHUYEHHBIMU BO3MOXXHOCTSMH 3/I0POBBSI: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJAX TIO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CHETMBIX W CIa0OBUIANIMX OOYyYaIONUXCS: YMEHHE WCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpalins nis 3anucu XMMUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosnyecTBOo 4acoB JIeKTPOHHbIE
ungposbie
Nen/m | HammeHoBaHHe pa3/iesioB M TeM MPOTrPaMMbl Kontposabusie | IlpakTuueckue (mudpp )
Bcero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsbl
Pasnea 1. Teopernyeckne 0OCHOBbI OPraHNYeCKOH XHMHH
11 IIpeamer oprannyeckon xumMun. Teopus CTpoeHus 3
' OopraHuveckux coequHeHui A. M. bytiepoBa
Hroro o pasneny 3
Pa3pnen 2. Yriesoxopoasl
2.1 [IpenenbpHBIC YrIeBOJOPOIBI — alKAHbI 2
59 HemnpenenpHbie yrieBogopOabI: aTKEHBI, 5 1
' AJIKaVECHBI, AIKHHBI
2.3 ApoMaTH4ecKHe yriaeBo10pOIbI 2
54 [TpupoHbIe HCTOYHUKH YTIEBOJOPOAOB U UX 3 1
' nepepaboTKa
Hroro mo pazneny 13
Paznen 3. Kuciaopoacoaepxxamnue opranndeckue coeJuHeHUst
3.1 Cnuptsl. deHon 3
3.9 Anpaeruasl. Kap6oHoBbie KUCIOTHI. CIIOKHBIC 7 1
' 3¢hupbI
3.3 VYreBojib 3 1
Hroro no pazueny 13




Paznen 4. Azorcoaepxaiue opraHmyeckue coeJuHeHUus

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro mo pazneny 3
Paznea S. BoicokoMoiieKyJJIApHbIE COeIMHECHUSA

5.1 [Tnactmaccel. Kayayku. Bomokna 2
Uroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabusie | IIpakTHyeckue
NPOrpamMMbI Bcero o0pa3oBaTe/ibHbIE
padoTbI padoThbI
pecypchbl
Pa3nen 1. TeopeTnueckue 0OCHOBbBI XMMHUM
Crpoenue atomoB. [lepuoanueckuii 3aKoH
1.1 u [leproanyeckast cuctemMa XUMHUYECKUX 3
aneMeHTOB [l. 1. Menneneera
12 Crpoenue BemiectBa. MHOTrOOOpasue 4
' BEIIECTB
1.3 XUMUYECKUE PEAKIINH 6 1 1
Htoro mo paznemny 13
Pa3nen 2. Heopranuueckasi Xumust
21 MerTas 6
2.2 Hemerannst 9 1
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 5
' BELIECTB
Hroro no pazneny 17
Pa3zgen 3. Xumus 1 ;Ku3HL
3.1 XUMHUS ¥ )KU3HD 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 34 2 3




