PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «IIPAKTHUKYM I10 XUMHHN» 10-11
KJIACC 911 KJIACC)

COJEPKXAHUE OBYUYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbBI OPraHMYECKON XMMHHU

IIpeameT opraHnYecKol XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
MOJIyYEHUH HOBBIX BEIIECTB M MATEPUANIOB. T€OpUS CTPOEHUS OPraHUYECKHUX
coenunennit A. M. bytnepoBa, e€ ocHOBHbIE MOJI0KEeHHS. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCKUX BemiecTB. l'omoisiorusi, wu3oMmepus. XHUMHUYECKass CBsA3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIE U KPATHBIE CBSI3U.

[IpeacraBnenue o kinaccupuKaly OpraHMYecKux BemiecTB. HomeHkmaTypa
OpraHUYeCKUX COCIMHEHMH (CUcTeMaThyecKas) M TpPUBHAIbHbIE Ha3BaHUS
BAKHEUIIMX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB M WX IpPEBpaALICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMi OpraHMYECKUX BEIECTB U MaTepualaMy Ha UX OCHOBE,
MOJICIMPOBAaHUE MOJIEKYJ OPraHWYeCKHX BEIIECTB, HAOJIOJEHHWE M OIUCaHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 MPEBPALIECHUIO OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuH (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTMYECKHMWA psAn. MeraH u 3TtaH —
IpOCTEHIINE MPEJCTABUTENN aJIKaHOB: (PU3NYECKHE U XUMHUYECKHE CBOMICTBa
(peakiuu 3aMelleHus] U TOPEHUs), HAxXOXKJIEHUE B MPUPOJE, MOJYyUYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKHUM Psii. DTUIIEH U MPONMWIEH —
IpOCTEUIINE MPEICTABUTENN AQJIKEHOB: (U3MYECKHE U XUMHUYECKHE CBOMCTBA
(peakuy THAPUPOBAHMS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALINH ), TOTyYEHUE U TIPUMEHEHHUE.

Anxaguensl: OytamueH-1,3 u metmnOytamuen-1,3: cTpoeHue, BakHEUIIHE
XUMHUYECKHE CBOMCTBa (peakius noaumepusanuu). [lomydeHne cUHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUM psifl. ALIETUIIEH
— MPOCTEUIIHMHA NPEICTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (DU3UUYECKUE H
XUMUYECKHE CBOMCTBA (pEakUMH T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
TOpPEHMSI ), IOJTyUYEHUE U IPUMEHEHHE.



Apenbl. benzon: cocra, cTpoeHue, (pU3NYECKUE U XMMHUYECKHUE CBOMCTBA
(peakuuu raJoreHUpOBAaHMS M HUTPOBAHUS), MOJIYUYEHUE U NPUMEHEHUe. 10ayon:
cocmas, cmpoenue, (uzuueckue U  Xumuueckue  ceoucmea  (peakyuu
2a102eHUPOBANUS U HUMPOBAHUSL), noyYenue u npumererue. TOKCUYHOCTb apEHOB.
I'eneTnueckas CBA3b MEXIY YIVIEBOJOPOAAMH, NMPHUHAISKAIIUMHA K Pa3IndHbIM
KJIACCaM.

[IpupoaHble MCTOYHUKH YTIE€BOAOPOIAOB. IIpHpoaHbIil ra3 M MOIyTHBIE
He(dTanble ra3pl. Hedth um e€ mpoucxoxnenue. Crnocodbl nepepabOTKu HEPTH:
NEPErOHKA, KPEKUHI (TEPMUYECKHUW, KaTAIUTUYECKHil), mnuponu3. IIpoayKTsl
nepepaboTKku HepTH, UX MPUMEHEHUE B MPOMBINIJICHHOCTH U B ObITy. KamMeHHBIN
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTANbHBIE METOJbl HM3yYEHHUS BELIECTB M HMX IPEBPALICHUN:
03HAaKOMJIEHHE C 00pa3laMH IJIaCTMACC, KAy4yKOB U Pe3uHbI, Koymekunu «Hed1b»
U «YTOIb», MOJAEIUPOBAHUE MOJEKYJ YIJIEBOAOPOJAOB U TaJIOr€HONPOU3BOIHBIX,
IPOBEJICHUE IPAKTUYECKON pabOThl: MOJyUYEHHUE ITUIICHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnrle 3agaun.

Bbluucnenuss mo ypaBHEHHMIO XHWMHYECKOW peakuuu (macchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WIM NMPOAYKTA PEAKUUU IO M3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB I MPOAYKTOB PEAKIUH).

Kuciaopoaconepxaniue opranuyeckue CoeAUHEeHUs

[IpenenpHble OOHOATOMHBIE CHOUPTBL. METAaHON W JTaHOJ: CTPOCHHUE,
¢u3znueckue M XHUMHYECKME CBOMCTBA (peakUMW C AKTUBHBIMU MeETaJlJIaMH,
raJIOr€HOBOJIOPOJaMH, TOpEHUE), NpUMeHeHue. BoaopoaHble CBS3M MEXAY
MOJIEKYJIAaMH CITUPTOB. /[elicTBHE METaHOa U 3TaHOJIa HA OPTaHU3M YeJIOBEKa.

MHOroaToMHble  CHUPTBL. OJTWICHIJMKOIb M  TIIALEPUH:  CTPOCHUE,
du3nueckue W XUMHUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIEIOYHBIMHU
MeTalllaMH, KaueCTBEHHas pEaKUus Ha MHOTOAaTOMHbIE crUpThl). JleiicTBue Ha
opraHusM uenoBeka. [IpumeHenue rauuepruHa 1 3TUIICHIJIMKOJIA.

®deHoN: CTpOCHHME MOJEKYJbl, (HU3NYECKUEe U XHUMHUYECKHE CBOMCTBA.
TokcuuHocTh (peHona. [Ipumenenne penomna.

Anpaeruapl U kemowuwvl. DoOpManbleTuil, aleTalbJCTUJl: CTPOCHHUE,
¢usnyecKkue U XMMHUYECKHE CBOMCTBa (peaklMHU OKHCICHUS W BOCCTAHOBIICHUS,
KauECTBEHHBIE PEAKIIMH ), [I0JyYEHUE U TPUMEHEHUE.

OaHOOCHOBHBIE ITpeieIbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbUHAas U YKCYCHas
KHUCIIOTBI: CTPOEHUE, (PU3MUECKHUE U XMMUYECKHE CBOMCTBA (CBOMCTBA, oOLIMe AJs
KJ1acca KUCJIOT, peakuus 3Tepudukanun), noiydyeHue u npuMenenne. CreapuHoBas
¥ OJICMHOBAsl KHUCIOTHI KaK MPEJCTAaBUTENIH BBICIIUX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JIEHCTBUE.




Cnoxnble 3¢puUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KuCHOT. [waponus
cinoxkHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonorunueckas
POJIb )KUPOB.

VYraeBoasl: cocTtaB, kilaccuukamus  yrieBojoB  (MOHO-, AM- U
noyrcaxapupl). 'roko3a — mpocTelnii MOHOCaXapHI: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (PU3NYECKUE U XMMUYECKUE CBOMCTBA (B3aMMOJIEUCTBHE C TUIPOKCHIOM
menu(Il), okucienne amMuadHbpIM pacTBOpOoM okcua cepedpa(l), BocctanHoBIeHuUE,
OpOXEeHHUE TITIOKO03bI), HAX0XKEHUE B MPUPOJE, MPUMEHEHHE, OMOJIOTHYECcKas POJib.
dortocunTe3. PPyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a kak npupojHbeie nojuMepbl. CTpoeHue Kpaxmalia u
HeUoNIo3bl.  Du3nueckue W XHMMHUYECKHE CBOMCTBa Kpaxmana (THApPOIH3,
KaueCTBEHHasl PEAKIIUs C HOJIOM).

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEeHHUS BEIIECTB W HMX MPEBpaAICHUN:
pPOBE/ICHNE, HAOJIOJICHHE W OMHCAHWE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIMUA OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJIA
okcugoM Menu(Il)), MHOroaTrOMHBIX CHUPTOB (B3aUMOJECUCTBUE TJIHUIIEPUHA C
ruapokcuom meau(ll)), anpaerunoB (OKMCIEHHE aMMHUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) m rugpokcumom wmenu(Il), B3aumopeiicTBUE Kpaxmana C HOAOM),
IIPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOPa YKCYCHOW KHCIIOTHI.

Pacuérnbie 3agaum.

Beruucnennss mo ypaBHEHMIO XUMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMy MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIH MPOIYKTOB PEAKIUN).

A30TcoziepKale OpraHnueckKue COeTMHEHHUS.

AMMHOKHCIIOTHI Kak am(OTepHble Ooprannueckue coeauHeHus. Gusnyeckue
U XMMHUYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorunyeckoe
3Ha4YeHUE aMUHOKUCIOT. [lenTuasl.

benkn kak nOpupoOJHBIE BBICOKOMOJIEKYJISIpHBbIE coeauHeHus. [lepBuunas,
BTOpUYHASA M TPETHUYHAsI CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
TUAPOJIN3, ICHATYpallHsl, KAYeCTBEHHbIE pEaKIIMU Ha OCJIKU.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYEeHHUsS BEHIECTB W MX IPEBpalICHUN:
HaOII0/ICHUE U OMUCAHKUE JIEMOHCTPALIMOHHBIX OMBITOB: JIEHATypalus OeIKOB Mpu
HarpeBaHWM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoOJIeKYJISIPHBbIE COeIMHEHU S

OCHOBHBIEC MOHSITUS XUMUHU BBICOKOMOJICKYJISIPHBIX COEIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTECNEHb MOJUMEpPHU3AIUU, CPETHSSI MOJICKYIspHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJTUKOHICHCALIUS.



OKCHEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX IPEBpALICHUI:
O3HaKOMJIEHHE ¢ 00pa3llaMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexxnpeaMeTHBIX CBS3€M NPU U3YYEHUU OPraHUYECKOW XUMHUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAyYHbIX MOHATHM, TaK U TOHSATHH, SBISIOMIMUXCS CUCTEMHBIMU JUISI OTIEIbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO01Iue ecTecTBEHHO-HAYUYHbIE TTOHITHS: SIBICHUE, HAYYHBINH (aKT, TUIIOTE3A,
3aKOH, TEOpHSs, aHANU3, CUHTE3, KilaccU(UKAIMs, MEPpUOJUNIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIMPOBAHUE.

®duzuka: Marepus, OdHEprus, Macca, aToM, DJJIEKTPOH, MOJIeKyJa,
SHEPreTUYECKUI ypOBEHb, BEILECTBO, TEI0, OOBEM, arperaTHo€ COCTOSIHUE
BEIIECTBA, (PU3MUECKHUE BETUUMHBI U €AUHUIIBI UX U3MEPECHHUS.

buonorusi: kierka, opranusMm, oOuochepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKU, YIJIEBOIBI, KHUPBHI,
(bepMeHTHI).

I'eorpadus: muHEepanbl, TOPHBIE MOPOABI, MOJIE3HBIE NCKOMAeMble, TOTUIUBO,
pecypcsl.

TexHoJOTUsA: NUUIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAJIBLHOIO MHUTaHUS,
MOIOIIUE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUUYECKHE IMpernapaThl, MaTepHallbl U3
UCKYCCTBEHHBIX M CHHTETHYECKHX BOJIOKOH.

11 KIIACC
OBLIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbBI XUMMHU

XAMHUYECKUI 3neMeHT. AToMm. SIpo artoma, H30TONbBI. DJIEKTPOHHAs
000Ji04Ka. DHEpPreTuyeckue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeesieHus 3JIEKTPOHOB MO OpOUTAIAM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX NEPUOJOB. DJIEKTPOHHASI KOH(PUTYpaALMs aTOMOB.

[lepnognueckuit 3akoH U Ileproguyeckas cucrema XMMHYECKHUX DJIEMEHTOB
. Y. MenneneeBa. Cs3b nepuoauyeckoro 3akona u Ilepuoguyeckoil cUCTEMBI
xuMmudeckux sneMeHToB Jl. M. MeHnaeneeBa ¢ COBpEMEHHOW TEOpUEUW CTPOECHHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XHMHUYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TIpyNNaM U MEpPHOJIaM.
3HauYEHHE MEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHMHMYECKas CBsi3b. BHAbl XHMHYECKON CBSI3U
(KOBaJIEHTHAsl HENOJISIpHAs W TOJISIpHAs, MOHHAsA, MeTajuimdeckas). MexaHu3Mbl



o0pa3oBaHMsI KOBAJICHTHOM XHMMHUYECKOW CBS3M (OOMEHHBIM U JOHOPHO-
aKuenTopHslii). Bomoponnas cBsa3p. BaneHTHOCTb. JEKTPOOTPHUIATEIBHOCTb.
Crenenp okucieHus. IOHbI: KATHOHBI U AHUOHBI.

BemecTtBa  MOJIEKYJIDHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHs.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCHMOCTh
CBOMCTBA BEILECTB OT TUIIA KPUCTATUIMYECKOU PEIIETKH.

[lonarne o nucnepcHbIX cucTemax. VICTUHHBIE M KOJUJIOMJHBIE PacTBOPHI.
MaccoBas 10J11 BEIIECTBA B pACTBOPE.

Krnaccudukanus HEOPraHUYECKUX COECIMHEHU. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYeCKass CBA3b HEOPraHWYECKUX BELIECTB,
IIPUHAICKAIIUX K PA3JIMYHbIM KJIaccaM.

Xumuueckas — peakuusa. Kiaccupukanmss — XUMHUECKMX — peakiuil B
HEOPraHUYECKOW M OPraHUYE€CKOW XMMHUHU. 3aKOH COXPAHEHUS MacChl BEUIECTB,
3aKOH COXPAaHEHUS U IIPEBPAILECHUS SJHEPTUH IIPA XUMHUYECKUX PEAKLIMSX.

CkopocTh peakliud, €€ 3aBUCUMOCTb OT pa3iuuHbIX (pakTopoB. OOpaTUMbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakTopbl, BIUSOIIME HA COCTOSHUE
xuMu4yeckoro pasHosecus. IIpunnun Jle [larense.

DnektponuTryeckas auccounanus. CuiabHble U ciadble 351eKTponauTsl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, IEIO0YHAs.

OKUCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIEpUMEHTAIBHBIE METOJbl HM3YyYEHHUS BELIECTB M MX IPEBPALICHUMN:
nemMoHcTpauus Tabaun «llepuonnueckas cucremMa xuMuueckux sneMeHToB [, .
MeHnpaeneeBay, U3yd4eHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJEHUE U
ONHCaHuE JEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OIMBITOB (Pa3IoKEHUE MEPOKCHIA
BOJIOPOJA B MPUCYTCTBUM KAaTAIM3AaTOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOILBIO YHUBEPCAIIBHOT'O HHAUKATOPA, PEaKIIM HOHHOTO 00OMEHA), MPOBEJICHNE
IpaKTUYECKON padboThl « BinusiHuE pa3nuuHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKOU
peakuum».

PacuérHble 3anaumn.

Pacyérel 10 ypaBHEHMSAM XUMHYECKMX pEAaKUUH, B TOM YHCIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIBb30BAHUEM IOHATHUS «MACCOBAs JOJIA
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemeramel.  Ilonoxenune HemeraiuioB B Ilepuoanueckoi  cucreme
xumuueckux sneMeHtoB [[. M. MenpaeneeBa 1 0COOEHHOCTH CTPOCHHSI aTOMOB.
®dusnyeckue CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAIOB (Ha MpUMeEpe
KHCIIopoa, cepsol, pochopa u yriepomaa).



XUMHUYECKUE CBOMCTBA BAXKHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docchopa, yriepoga U KpeMHHS) W HMX  COCAMHEHUNH  (OKCHIOB,
KHCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOAHBIX COSIUHEHUN).

[IprMeHeHne BAXKHENIITNX HEMETAJUIOB U UX COCTMHEHUM.

Meramnsl. Ilonoxenune meraiioB B llepuognueckoi cucreMe XMMHUYECKUX
anemeHToB [[. . MenpaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMoB MeTajuioB. O0mme ¢uzndeckue cBoiicTBa MeTayioB. CIuiaBbl METAJLIOB.
DIIEKTPOXUMHUYECKUAN PSAJT HATIPSIKEHUN METaJIIOB.

XUMUYECKHE CBOWMCTBA BAXKHEUIMX METAJUIOB (HATPUM, KaJluil, KaJbIUH,
MarHui, aTlOMUHUM, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHCHUM.

OO6mue crocoObl MoaydeHus MeTtayioB. [IpuMmeHeHue MeTamioB B ObITY U
TEXHHUKE.

DKCHEPUMEHTAIBHBIE METOJbl M3YyUYEHUS BEIIECTB M HX NPEBPALICHUN:
U3y4YeHUE KOJUIEKINH «MeTauibl M CIUIaBbl», 0O0Pa3I0OB HEMETAJUIOB, PEIICHUE
HKCIIEPUMEHTAIBHBIX 3a7a4, HAOJIOJIEHWEe U OINHUCAHHUE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHUIA ATIOMUHHUSA C PacTBOpaMU
KHUCJIOT U IIeJ0Uei, KaYeCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJIJIOB).

Pacuérnble 3anaumn.

Pacuérel maccel BemecTBa M o0bEMa ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJIHOTO W3 YYAaCTBYIOIIMX B PEAKIMU BEILIECTB,
pacuéThbl Macchl (00bEMA, KOJTUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OJTHO
13 BEILIECTB UMEET MPUMECH.

XuMHuS U KU3Hb

Ponp xuMum B oOecrieueHHH 3KOJOTHYECKOM, YHEPTeTHUECKON W IMHIIEeBOM
0€30MacHOCTH, Pa3BUTHH MeAUIMHBL [loHSATHE O HAyYHBIX METOJaxX IMO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBienuss 00 OOHMMX HAYYHBIX NPUHIUIAX [POMBIILICHHOTO
MOJTy4YE€HUS BaXKHEMIINX BEIIECTB.

UenoBek B MHpE BEUIECTB M MATEPUAIOB: BAXKHEHIIHUE CTPOUTEIbHBIC
Marepualbl, KOHCTPYKIHOHHbIE MAaTEpHaNIbl, KpacKu, CTEKJIO, KepaMHKa,
Matepuanbl sl 3JIEKTPOHUKH, HAHOMATEpPUAJIbl, OPraHUYECKUE WU MHUHEpAJIbHbIC
yA0OpeHUs.

XUMHSIT U 3J0pPOBbE YEIIOBEKA: MPABWJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBujia 6€30MaCHOTO KCIOIb30BAHUS MPENAPaTOB OBITOBONM XUMUU
B IOBCEIHEBHOW JKU3HM.

MexnpeaMeTHbIe CB3U.

Peanuzamusi  MEXIpeIMETHBIX CBsi3ed NpU  H3yUYeHUH OOmEed H
HEOpPraHu4ecKorM XuMuM B 11 Kilacce OCyILECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK



OoOIMX €eCTeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TOHATHHA, SBISIOMIUXCS
CHUCTEMHBIMU JIJI OTJAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIMKJIA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TOHSTHUS: HAay4dHBIM (akT, rumores3a, 3aKkoH,
TEOpUsl, aHalu3, CHUHTE3, Klaccupukaius, TNePUOJUYHOCTh, HAOJIIOJICHHUE,
HKCIEPUMEHT, MOACIHPOBAHUE, UBMEPEHUE, SIBIICHUE.

®duznka: MaTepusi, IHEPTUsl, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOIl, paJINOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEIIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MYECKUE BEJIUYMHBI U €IUHUIIBI UX
U3MEPEHUS, CKOPOCTb.

buonorusi: kinerka, opraHu3M, JKocHCTeMma, Owuocdepa, Makpo- U
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpasbl, TOPHBIE MTOPOJIbI, MOJE3HbIE UCKOIMAEMbI€, TOTUIMBO,
pecypchl.

TexHoyOrusl: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUIyPIusi, MPOU3BOJICTBO
CTPOUTENBHBIX MATEPHANIOB, CEJIIbCKOXO35WCTBEHHOE IPOU3BOJICTBO, MHILEBAs
IPOMBIIIEHHOCTh,  (papMalieBTHUECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKUX TMpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpUAJIOB,
AJEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOyJaronmmMMucss MPOTpaMM  CpeIHero oOmero o0pa3oBaHus (JUYHOCTHBIM,
METanpeJIMETHbIM M NOpeaAMEeTHbIM). HaydHOo-MeToauueckol OCHOBOWM st
pa3pabOTKU IJIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOrPAMM CPEIHEr0o OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBeTCcTBUM C CHCTEMHO-IEITEIBHOCTHBIM MOJAXOAOM B CTPYKTypeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUSA MpeaMeTa «XUMHs» Ha yYpPOBHE CPEIHErO
o01ero 00pa3oBaHus BbIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHME OOYYAIOIIUMHCS POCCUUCKON TPaKJaHCKOM HIAECHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEAEIIEHUIO;

HaJIU4Yue MOTUBALIMU K 00YUEHHUIO;

IIeJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW W UCTOPUUYECKUX TPAIULINA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIOCOOHOCTH OOYYalOIUMXCS PYKOBOJACTBOBATHCS B CBOEHU
JNEATENbHOCTH ILIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPHUCYIIUMH LEIOCTHON
CUCTEME XUMHYECKOTO 00pa30BaHUs;

HaJIM4YUEe MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYPhl U CIOCOOHOCTH CTaBUTh
LEJIU U CTPOUTH )KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE PE3YNbTAThl OCBOCHMS MpeIMETa «XHUMUS» JIOCTUTAlOTCS B
€AMHCTBE YYEOHOM U BOCHHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U HJieaJaMd POCCUHCKOr0 TPaKJAaHCKOro OOIecTBa, MPUHITHIMU B OOIIECTBE
HOPMaMM W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUSA, CaMOPA3BUTUS W HPABCTBEHHOTO CTAaHOBJICHUA JUYHOCTH
0o0yyarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS MpeAMEeTa «XHUMHS» OTPAKAIOT
c(OPMHUPOBAHHOCTh OIBITa I[IO3HABATEIIbBHOW W MPAKTUYECKON JACSTEIbHOCTU
oOyyJaronuxcsi o peajausalii NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM 4YHCIE B
YacCTHU:

1) rpaskaIaHCKOr0 BOCIIMTAHUA:

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 00s3aHHOCTEH,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEJICTABICHUSI O COLMAIBHBIX HOPMax M MPaBWIAX MEKIUYHOCTHBIX
OTHOUIEHHI B KOJUICKTHUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOM ACATEIHHOCTHU MPU CO3TaHUH YUEOHBIX
IIPOEKTOB, PEIICHUH YUeOHBIX U MMO3HABATENbHBIX 33/1a4, BBIMOJIHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M NPUHUMATh MOTHUBBI, HAMEPEHHUs, JIOTUKY H
apryMEHTBI IPYTUX MPU aHAJU3€ PA3IMYHBIX BUJIOB YUEOHOU A€ TEIbHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAydyHOMY HaCIEIUIO
OTE€YECTBEHHON XUMMHHU,

YBOXEHUS K TPOIECCY TBOPYECTBA B OOJACTH TEOPHUH U TPAKTUYECKOTO
NPUMEHEHUS! XMMHUHU, OCO3HAHUSA TOTO, YTO AOCTHXKEHUSI HAYKH €CTh PEe3yJbTar
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  AKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOT'O TPyAa YUYEHBIX U PAKTUKOB;

MHTEpeca U NMO3HaBaTEIbHBIX MOTUBOB B MTOJIYYE€HUH U MOCIETYIONIEM aHATU3E
uHGOPMAITH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEIECHNUS;

CITOCOOHOCTH OIEHUBATh CUTYyallMH, CBA3aHHBIC C XUMHUUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE MOBEAECHUE M TOCTYIKM CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM W OCO3HAHHWE TMOCJEACTBUNA 3THUX
MOCTYTKOB;

4) popmMupoBaHHS KYJbTYPHI 310POBbS:

MOHUMAaHUSl IEHHOCTEH 3I0pOBOrO0 U  0Oe30MacHoro ooOpasza >KH3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (HU3MdyecKomy u
MICUXUYECKOMY 370POBbIO;

coOnro/IeHns MpaBuil O€30MacHOro OOpallleHuss ¢ BEUIECTBAMU B OBITY,
MTOBCEHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH;

NOHUMAHHUS LEHHOCTH NpaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYalUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMSI TIOCJICICTBUN W HENPUSTUS BPEIHBIX NPUBBIUEK (yHOTpeOIeHUS
AJIKOT0J1s, HAPKOTHUKOB, KYpEHUs);

5) TpyA0BOr0 BOCIIUTAHMSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIHCKON
NEATeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JpPyrux BHUAAX
NeATEIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUHM MPAKTHUYECKUX 3a]a4
COIIMAJIbHOM HAIPaBICHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUYECKOMY M3Yy4YeHHUI0 Mpodeccuii pa3anyHoOro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHUA MPEAMETHBIX 3HAHUI 110 XUMUH;

YBaKEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU €SI TEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIAMBHUIYaJbHOW TPACKTOPUHU
oOpa3zoBaHus, Oyaymieli mnpodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

AKOJIOTUYECKU IIEIECO00pa3HOTO0 OTHOIIECHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIE;

MOHUMAHHS TJIOOAJTBHOTO XapaKTepa SKOJOTHYECKUX IMPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLIMATBHOM CPEJIbL;

OCO3HAHUS HEOOXOJUMOCTH HCHOJIb30BAaHUS JOCTHKEHUM XHUMHUH IS
pellIeHusT BOIIPOCOB PAIlMOHAIBLHOTO MPUPOIOTIOIb30BAHUS;

AKTUBHOTO HENPUATUS JCUCTBUM, TMPUHOCIIIMX BPEI  OKPYKarOIIEH
MPUPOJIHON cpejle, YMEHHS TMPOTHO3UPOBATh HEOJAroMpHUAITHBIE AKOJOTHUUYECKHE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIIATh UX;

HaJUYUsl PA3BUTOTO SKOJIOTHYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTIbITa eI TEIbHOCTH AKOJIOTUYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI MMM B MO3HABATEJIbHONW, KOMMYHUKATUBHOW W COLMAIBHOM
MpaKkTUKe, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHBOCTOSITH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MTO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTHKH;

MOHUMAaHMS CHeUUKA XUMHUU KaK HayKd, OCO3HaHMUs €€ poju B
GbOopMUPOBAHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUHU TMPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH IpoOJieM COXpaHCHUs
MPUPOTHOTO PABHOBECHS,

yOeKIEHHOCTH B  OCOOOW 3HAYMMOCTH XHMHHM JJIE  COBPEMEHHOMU
MBWIN3ALUN: B €€ TYMaHUCTUYECKOW HAITPaBIECHHOCTH U BAXKHOM POJI B CO3JaHUU
HOBOM ©0a3pl MaTepualbHOW KYJIbTYphl, pEIIEHUH TIJI00albHBIX TIPOOIeM
YCTOMYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTreTUUYECKOM, MUILEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00CCIIEYECHUU YCIOBUM
YCIEUIHOTO TPYa U SKOJIOTHYeCKH KOM(POPTHOM KU3HU KAXKOTO WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHMS, MCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
NoJTydyaeMble 3HAHUS JJIS aHAJu3a U OOBSICHEHUS SIBIICHHM OKPYIKAIOIIEro MUpa U



MIPOUCXOAIINX B HEM U3MEHEHU, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHHS Ha
OCHOBE Hay4HBIX ()aKTOB U IMCIOIINUXCS JTAHHBIX C [EJIBIO MOTYYCHHSI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEILHO HCIIOJIB30BAaTh XUMHUYCCKHAC 3HAHUSA IS
perieHus IpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K IO3HAHHIO M UCCIICIOBATEIbCKON ACSITEITbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HENPEPhIBHOMY OOpa30BaHUIO U
caM000Opa30BaHHUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA TI0 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIAMH;

MHTEpEca K OCOOCHHOCTSAM TpyJAa B pasnudHbIX chepax mpodeccruoHambHOM

NEATEIIBHOCTH.
METAINIPEIMETHBIE PE3YJ/IbTATbBI

MeranpeaMeTHbIe Pe3yIbTaThl OCBOCHUSI YUEOHOTO TMpeaMeTa «XHUMHUs» Ha
YpOBHE CpeAHEro o01iero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE 1St dbopmupoBaHUsI MHPOBO33PEHUS 00yUaroIMXCs
MEXIUCIUILUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSITHS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeONU(PUKY METOJO0B TIO3HAHUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPIHs, SBICHUE,
npolecc, CUCTeMa, Hay4YHbI (pakT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEeOopUsi, UCCE0BAHNE, HAOIIOICHUE, U3MEPEHHE, DKCIIEPUMEHT U APYTHUE);

YHUBEpCAJIbHBbIE yueOHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

pEryJISITUBHBIE), o0ecIeunBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH M COLMATILHON KOMIETEHIIUU 00yYarOIINXCs;
CIIOCOOHOCTH o0yJaronmxcs MCTIOJIh30BaTh OCBOCHHBIC

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA M YHUBEpCAJIbHbIE YUEOHbBIE
NEUCTBUSA B II03HABATEIIBHOW M COLMAIIBHON MPAKTHUKE.

MeranpenMeTHble pe3yabTaTbl OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4€OHBIMU  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JNEUCTBUSIMU.

OBiaaenue YHHBEpPCaJIbHBIMH Y4eOHBIMH NMO3HABATEILHBIMU
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYecKHe IeicTBUS:

CaMOCTOSITENIbHO  (OpMyIMpOBaTH W aKTyaJU3UpoOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENENATh LENH JCATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU UX
JNOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTH C ITIOCTABICHHBIMU LIEIISIMU;

UCIIOIB30BaTh IPU OCBOCHUM 3HAHUM NPUEMBI JIOTMYECKOI'O MBILUICHUSA —
BBIJICJIATh XAPAKTEPHBIC NPU3HAKU MOHATUN M YCTAHABIMBATH UX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIIME MMOHATHS JJII OOBSICHEHUs OTIEIbHBIX (PAKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHUSI U KPUTEPUU JJisd KJIacCU(PUKAIIMU BEIIECTB U
XMMHUYECKUX PEAKIUN;

yCTaHAaBJIUBaTh MPUUYMHHO-CIEJICTBEHHBIC CBS3M MEXKIAY H3y4aeMbIMHU
SABJICHUSIMU,

CTPOUTH JIOTMYECKUE pacCyXJeHus (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU M TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYJTMPOBAThH BHIBOJIBI M 3aKIIIOUCHHS,

MPUMEHATh B MPOIIECCE MO3HAHUSA, UCIIOJIb3yEMbIE B XUMHUH CUMBOJIMYECKUE
(3HaKOBBIE) MOJIECIIH, PEOOPA30BHIBATE MOJCIIBHBIC MPEACTABICHUS — XUMUUCCKUN
3HaK (CUMBOJI) 3JIEMEHTa, XUMHUUecKas (popMyia, ypaBHEHHE XUMUUYECKON peaKIuu
— MpU pElICHUH Y4eOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a7ad, TPUMEHATH
Ha3BaHHBIE MOJICJILHBIC MPEJICTABICHUS JIJIs BBISBICHUS XapAaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKkum;

bopMyIIHPOBATH 1SN U 33/1a4l UCCIICTIOBAHUS, HCIIOIb30BaTh IIOCTABIICHHBIC
U CaMOCTOSITeIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUIA;

BIIQJIETh HABBIKAMHU CaMOCTOATEIIBHOTO TUIAHUPOBAHUS W  MPOBEICHUS
YYCHUYCCKUX AKCIICPUMEHTOB, COBEPIIICHCTBOBATh YMEHUS HAOIIOJATh 32 XOJIO0M
mporiecca, CaMOCTOSATENIbHO IPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupOBaTh
000011IeHNS ¥ BBIBOJIbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEAOBaHUSA,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHWYECKOW HCCIEAOBATENIbCKOM H  MPOEKTHOMN
NESTENHLHOCTH, TMPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSITEILHOMY
MOMCKY METOJ/IOB PEUICHUS MPAKTUYECKUX 33/1a4, TPUMEHEHHUIO PAa3JIUYHbIX METO/IOB
MO3HAHUSL.

3) padora ¢ uHpopmanuei:

OPMEHTUPOBATHCSI B PA3IWYHBIX HCTOYHHUKAX HHpopMamuu (HAy4HO-
MOMyJISIpHAs JIUTepaTypa XUMHUYECKOTO COJICp)KaHUsI, CIPABOYHBIE IOCOOHS,
pecypcel MHTepHeTa), aHamu3upoBaTh UH(POPMAIUIO PA3IUYHBIX BUIOB U (PopM
npeACTaBICHUS, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUUBOCTE;



(GopMyIMpoOBaTh 3alpOChl U NPUMEHATh PA3JIUYHbIE METOJbl IPU MOUCKE U
oTbope wuHbOpMAlIUM, HEOOXOAWMOW ISl BBIMOJHEHMS YYEOHBIX 3ajad
OIIPENICIIEHHOTO TUIIA,

npuoOpeTaTh OMNBIT HMCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMAalbHYIO  (OpMYy  MpEICTaBICHUS
uHpopmalmu (cxembl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCTIOJIb30BaTh HAYYHBIH S3BIK B KAUECTBE CPEACTBA IPH PAbOTE C XUMUIECKOU
uHbopMaIueil: MPUMEHITh MEXIPEAMETHbIE ((PU3NYECKHEe U MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIOJb30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaTJISAHOCTH.

OgJ1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH JAeHCTBUAMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYX/1a€MOM TEMBI B XOJ€ JUAIOra W/WiH
IUCKYCCUM,  BBICKa3blBaTh  HJeH, (OPMYJIHPOBATh CBOU  MNPEAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS NPETIOKEHHON 3a]auH;

BBICTYIIaTh C TPE3CHTAIlMEil pe3ylbTaTOB MO3HABATEIBHON JEATEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MM COBMECTHO CO CBEPCTHUKAMHU MPHU BBHIMIOJTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKOW paboThl MO HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEILIECTB, pealu3alui y4eOHOro npoekra u (opMyIHpoBaTh BBIBOJbI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS IO3ULHMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBJ1aieHHe YHUBEPCAJbHBIMU PEryISTUBHBIMM e CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO I103HABATEIbHYIO
NESITENIbHOCTh, Ompefensas €€ I1eld W 3aJaud, KOHTPOJUpPOBaTh U IO MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeIjaraéMblii aJroput™m ACHUCTBUN mNpu
BBIMIOJTHEHUH YYE€OHBIX W UCCIIEOBATENCKUX 3a7ad, BbIOMpaTh Haubosee
3(pGeKTUBHBII CHOCOO HMX pelIeHHs C Y4YETOM IMOJIyYEHHs HOBBIX 3HAHMHA O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHalIn3a
Y CaMOOLICHKH.

HPEJMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTPaXkaroT:

c(hOpPMHUPOBAHHOCTh  MPEACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOUN KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUU TPUPOJIBI,



B (OPMUPOBAHUU MBIIUICHUSI W KYJIbTYpbl JHUYHOCTH, €€ (QPYHKIMOHAIBHOU
IrPaMOTHOCTH, HEOOXOMMOM Ui pelIeHUsl MPAaKTUYECKUX 3a/1ad U HKOJIOTHYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3[I0POBbIO U PUPOJIHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHMM, KOTOpas  BKIIFOYACT:
OCHOBOINOJIATAIOIINE TOHATUS (XMMHYECKHUWA DJIEMEHT, aTOM, JJIEKTPOHHAas
000J10YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, DJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmysa (pa3BEpHyTas M COKpall€HHas), MOJIb, MOJSpHas
Macca, MOJISIPHBIN 00bEM, YITIEPOIHBIN CKeIeT, PYHKIMOHANIbHAS TpyMIa, paguKal,
U30MEPHS, U30MEPBL, TOMOJIOTUYECKUN PsiJl, TOMOJIOTH, YIIIEBOAOPObI, KUCIOPO
U a30TCOJEPKAIIME COCAUHEHHS, MOHOMEpP, IOJHUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCJIMHEHHUSI); TEOPUU M 3aKOHBI (TEOpusi CTPOEHUs
oprannueckux BemectB A. M. ByTiepoBa, 3akKOH COXpaHEHHs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XWMHHU; MHPOBO33PEHUYECKUE 3HAHUS,
JIeXKaIMEe B OCHOBE IMOHUMAHUS NPUYUHHOCTH W CHCTEMHOCTH XHUMHUYECKUX
SBJICHUM, (PAKTOJOTMYECKHUE CBEJIEHHWS O CBOWCTBAX, COCTAaBE, MOJYyYCHUH H
0€30MacHOM HCIIOJIb30BAaHUN BAXXHEHIIMX OPraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATEIbHOCTH YEIIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHI BBISABIATh XapaKTEPHBIC TPHU3HAKH TOHSATHH,
YCTaHaBJIUBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOLIME IOHATUS HPHU
ONMCAHUU COCTaBa, CTPOCHHUS U IPEBPALICHUN OPTaHUYECKUX COEAUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY IS
COCTaBJICHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyaT OpPraHMYECKHMX BEIIECTB W yPaBHEHUH XUMHUYECKUX PEAKIUH,
V3TOTABJIMBATh MOJEIN MOJIEKYJ OPTaHMYECKHMX BELIECTB Ui WJUIKOCTPALUU HX
XUMUYECKOT0 U TPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUM YCTaHABIWBATh MPUHAJIEIKHOCTh H3YYEHHBIX
OPraHWYECKUX BEHIECTB IO HMX COCTaBy MW CTPOCHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynmne COeAuHEHUN (YTJIeBOJOPOABI, KHUCIOPOA U  a30TCOJEpKaIIne
COEAMHEHHUSI, BBICOKOMOJICKYJISIDHBIE COCIUHEHUS), JaBaTb KM Ha3BaHUS MO
cuctematudyeckoit Homenkiarype (IUPAC), a taxke NpUBOAUTH TpUBHAIbHBIC
Ha3BaHUsI OT/ACJIBHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPOMWICH, alleTUJICH,
ATUJICHTIIUKOMb, TIUIEpHUH, (HEeHoN, (opManbAeTh, amneTaabIerua, MypaBbUHAS
KHUCJI0Ta, YKCYCHasl KUCJIOTA, OJICMHOBASI KUCJIOTA, CTEAPUHOBASI KUCJIOTA, III0K034,
bpykTO3a, KpaxMal, IeJITI0103a, TIUIKH);

c(hOPMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHJABl XUMHYECKOW CBSI3U B
OpTraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHUS TPUMCHSTH TIOJOXKCHHUS TEOPUU CTPOCHUS
opranuveckux BemectB A. M. BytnepoBa /st 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MacCChl BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTePU30BaTh COCTaB, CTPOCHUE, (HU3UUECKUE
U XMMHYECKHE CBONCTBA THUIMYHBIX MPEACTABUTENICH pPa3IUYHBIX KIACCOB
OpraHUYeCKUX BEIIECTB (METaH, 3TaH, dTUJICH, IPONUJICH, alleTUiIeH, OyTaaueH-1,3,
MeTunoyTaaueH- 1,3, 6eH30J1, METaHOJ, 3TAaHOJI, STUJIICHIJIMKOb, TJULEPUH, PeHOII,
areTanbAeTH, MypaBbUHAS U YKCYCHAs! KUCIIOTHI, TIIOK03a, Kpaxmal, IeJITI003a,
AMUHOYKCYCHasi KHMCJIOTa), WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIYy HUMU
YPaBHEHHUSIMU COOTBETCTBYIOIIUX XWMHUYECKHUX PEAKIHUM € HCIOJIb30BaHUEM
CTPYKTYPHBIX (HhOpPMYJ;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTIJIEBOIOPOIHOTO
CoIpbs (He(Th, MPUPOIHBIN Ta3, YTOjh), CIIOCOOBI UX MEPEePabOTKH U MPAKTUIECKOE
IpUMEHEHUE TPOYKTOB MEpepadOTKu;

c(hOPMHPOBAHHOCTh YMEHHH TPOBOJUTH BBIUMCICHUS T0 XUMHYECCKUM
ypaBHEHHSIM (Macchl, 00bEMA, KOJIUYECTBA MCXOJIHOTO BEIECTBA WUJIM MPOIYKTa
PEaKIMK MO U3BECTHBIM Macce, 00hEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIIECTB
WJIU TIPOJIYKTOB PEAKIUN);

c(OpMUPOBAHHOCTh YMEHHUI BIAJIETh CUCTEMON 3HAHUNA 00 OCHOBHBIX
METOJ/IaX HAyYHOTO MO3HAHUS, UCTIOJb3YEMbIX B XUMHUH TIPU MU3yYCHUH BEIIECTB U
XUMUYECKUX SBICHUHN (HAOJIIOJECHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJICIIMPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHU COOIIO/IaTh MPaBUJIA MOJIb30BaHUS XUMUYECKOU
NOCYJIO W JTabOpaTOPHBIM OOOPYIOBAaHWEM, a TAaKXKE TMpaBWIa OOpaIIeHUs C
BEIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBITOJHEHHUIO J1aO0OpaTOPHBIX
XUMHYECKUX OMBITOB;

c(hOPMHUPOBAHHOCT, yMEHUH ITUTAHUPOBATH W BBITONHATH XHUMHYCCKUI
AKCIEPUMEHT (MIPEBpaIlEHUs] OPTaHUYECKUX BEIIECTB MPU HATPEBAHUU, TTOJIyYEHUE
ATUJICHA U U3YYCHHE €T0 CBONCTB, KAYECTBEHHBIE PEAKIINN OPTaHUYECKHUX BEIIECTB,
JieHaTypalys OeJIKOB MPU HArPEBAHHH, IIBETHBIC PEAKIIMK OETKOB) B COOTBETCTBUU
C TMpaBWIaMHU TEXHUKMA O€30MacHOCTH NpH OOpalleHUUu C BEIIECTBAMHU U
JabopaTopHbIM  000pYyJOBaHUEM, TMPEACTABIATh PE3YJbTaThl XUMHYECKOIO
JKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX pEaKUUil Hu
(dbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uHpopMalMio, TMOJy4aeMyl M3 pa3HbIX MCTOYHUKOB (CpPEJCTBA MacCCOBOM
uH(popmaiuu, HTEpHET U Apyrux);

c(OPMHUPOBAHHOCTh  YMEHHH  COONIOAATh  MpaBWia  DKOJOTHYECCKHU
1EeJ1eCO00pa3HOr0 TOBENEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IIENISIX
COXpaHEHUsI CBOErO 3J0POBBbS U OKPYXKAIOIIEH MPUPOMHON Cpelibl, OCO3HABATh



ONACHOCTh BO3ACHCTBUSA Ha >KUBBIE OPraHU3Mbl OIPENEIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHUMas cMmbIcia Tokazarens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEJOTBpAICHUsS HX BPEIHOIO0 BO3JEHCTBUS HAa OPraHU3M
YeJI0BEKA;

JUIS O0YYarOIIUXCSl ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMHU 37[0pPOBBS: YMCHHE
NPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAaX II03HAHUS BEIICCTB U
XUMHYECKUX SBJICHUM;

JUISL CJIETBIX M CIAa0OBUASIIMX OOYYaloIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins st 3anmucn XuMuIecKux

dbopmy.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHUSI Kypca «OOImas u HeopraHudeckas
XUMUSD» OTPaXkKakoT:

c(OPMHUPOBAHHOCTh  TPEJCTABICHUNA: O XHMHYECKOW COCTABIISIIOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUU ITPUPOIBI,
B (OPMUPOBAHUU MBIIUICHUSI W KYJIbTYpbl JUYHOCTH, €€ (PYHKIHMOHAIBHOU
rPaMOTHOCTH, HEOOXOIUMOM JJIsl PEIICHUs MPAKTUYECKUX 3aJlad U SKOJIOTHYECKU
000CHOBaHHOTO OTHOLIEHUS K CBOEMY 3[I0POBbIO Y PUPOJIHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHWM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIONINE TOHATUA (XUMUYECKUU BJIEMEHT, aToM, W30TOom, S-, p-, d-
AJIEKTPOHHBIE OpOUTATM aTOMOB, HOH, MOJIEKYJla, MOJb, MOJIAPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUUECKAsT CBS3b
(KOBaJIeHTHAsI, MOHHAsS, METAJUTMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TANBl XUMHUYECKUX  PEAKLUH, PaCTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOIUTUYECKAST JUCCOLMALINS, OKHUCIUTENb, BOCCTAaHOBUTEIb, CKOPOCThH
XUMHUYECKON peakiuu, XUMUYECKOE pPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON JHcconumanuu, nepuoandyeckui 3akon [l. M. Menpaeneena,
3aKOH COXPaHEHMSI MAacCChl BEIIECTB, 3aKOH COXPAHECHUS W MPEBPALICHUS SHEPTHU
IpU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN SA3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIUE B OCHOBE NMOHUMAHHS NPUYUHHOCTH U
CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (PaKTOJOTMYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30MacHOM HMCMOJIb30BAHUM BAXKHEHIITNX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM IEITEILHOCTH YEIIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHU BBIABIATH XapaKTEPHbIC MPHU3HAKH TOHSITHUH,
YCTaHABJIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHATHS MPH
ONMCAHUY HEOPTaHUYECKUX BEILECTB U UX MPEBPALICHHUIA;

c(hOpMHUPOBAHHOCTh YMEHHI HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIUKY JJIS
coctaBieHusi (HOpPMYJ BEIMIECTB M  yPaBHCHUH  XHUMHYECKUX  PEAKIUH,



cucrematnieckyro HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIIbHBIX
HEOPraHWYEeCKUX BEHIeCTB (yrapHbld Tra3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
U3BECTh, HEeTallIEHast U3BECTh, MUThEBAs CO/A, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHUW ONPEAEISATh BaJIECHTHOCTh U CTEIIEHb OKUCIICHUS
XUMUYECKUX DJIIEMEHTOB B COEAMHEHHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMUecKasi, BOJAOPOJIHAS) B COCIMHEHUSIX, THUII
KPUCTANIMYECKON PEIIETKM KOHKPETHOTO BeEllecTBa (aTOMHAas, MOJIEKYJIsIpHas,
MOHHAsl, METAJUIMYECKAs), XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTH YMEHUI YCTaHaBIIMBATh MPUHA/JIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNpPEAeNEHHOMY Kiaccy/TpyIie
COEIMHEHHUH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLIbl, OKCU/bl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHI PAaCKPBIBATh CMBICI MEPUOANUECKOr0 3aKoHa [l.
N. MenneneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0ObSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIINU;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX dJIeMeHTOB |—4 mnepuonoB llepmonnueckon cucTteMsl
xuMuueckux ayemeHToB JI. M. MeHnneneeBa, MCHONIB3ys IOHATHS «S-, p-, d-
AJIEKTPOHHBIE OPOUTANINY, «IHEPTETUUECKUE YPOBHIY», OOBSICHATH 3aKOHOMEPHOCTH
WU3MEHEHUsI CBOMCTB XMMHMUYECKUX DJIEMEHTOB U UX COCAMHEHUM IO TMepuojaM u
rpynnam Ilepuoanueckon cucremsl xuMudeckux emeHToB [1. 1. Menneneesa;

c(hOPMHUPOBAHHOCTh YMEHHMH  XapaKTepu3oBaTh (OMHCHIBATH)  OOITHE
XUMHUYECKUE CBOICTBA HEOPTraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPkKAAaTh CYLIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXK]Yy HEOPraHUYECKUMU
BELIECTBAMHU C MTOMOILIbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEaKLIU;

c()OPMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUYECKUE PEAKLUUU I10
pa3JIMYHBIM TPU3HAKAM (YUCIYy M COCTaBy PEarupyroliuxX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHIO CTEIEHEH OKHMCIICHHS 3JIEMEHTOB, O0OpaTUMOCTH
peaKkiMK, YYacTUIO KaTaanu3aropa);

c(hOpMUPOBAHHOCTh YMEHHI COCTaBJIATh YPABHEHMSI PEAKLHMA pa3IuYHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPABHEHUS PEAKIIUM MOHHOTO OOMEHA, YUUThIBas
YCJOBUSL, TPU KOTOPBIX ATU PEAKIINHU UAYT JI0 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUH, MOJATBEPKIAIOUTUE
KaueCTBEHHbIM COCTaB pPAa3jIMYHbIX HEOPraHMYECKUX BEUIECTB, pPACIIO3HABATh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
BELLECTB;



c(OPMHUPOBAHHOCTh YMEHHH  pacKpbIBaTh CYIIHOCTh  OKHUCIHTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKLUNA MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOrO OanaHca
3TUX PEAKLIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
pPEeaKIMK OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIIEHNUS XUMUYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHeITHero Bo3aeicTsus (npunnui Jle Hlatenne);

c(OpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XMMHUYECKHE MPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJIYYEHHUs] CEPHOW KHUCIOThI, aMMHUaKa, a
TakkKe C(HOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIUNAX U
IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO IPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYMCICHHS C HCIOJIb30BaHUEM
MOHSATHS «MACcCOBas 10J1s1 BEIIECTBA B paCTBOPE», OOBEMHBIX OTHOIIEHU ra30B Mpu
XUMUYECKUX PEaAKIUAX, MACChl BELIECTBA WM O00BEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJHOTO M3 YYAaCTBYIOUIUMX B pEaKIUU
BEIIECTB, TEIJIOBOro 3((deKkTa peakuud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MaccChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHU COOIIOIaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOM
nocyol M JabopaTopHBIM OOOpYIOBAaHUEM, a TaKXKe MpaBuiIa OOpaIieHHus C
BEIIIECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBITOJHEHHUIO J1aO0OpPaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBINOJHATH XUMHYECKUN
AKCIIEPUMEHT (Pa3jloKeHHE MEPOKCHIA BOJOPOAA B MPUCYTCTBHM KaTalu3aTopa,
ONpENENeHUE CpelIbl PpacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBHOIO
WHMKATOpPA, BIMSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON PEaKInu,
peakiMy HOHHOTO OOMEHA, KauyeCTBEHHbIE pPEaKIuu Ha cyib(ar-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a1ad 10
TeMaM «Metamb» U «Hemeramibny) B COOTBETCTBHM C MNPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOpAIIEHNHN C BEIIECTBAMHU M JIA0OPATOPHBIM 000PYIOBAHUEM,
OPEICTaBISITh PE3yJIbTaTbl XUMHYECKOI'O 3KCIEpUMEHTa B (QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOLIUX peakuuii U (OpMyIUpOBATH BHIBOABI HA OCHOBE
3TUX PE3yJIbTaTOB,;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHaJU3UPOBATH XUMHUYECKYIO
uHPOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpelCcTBa MacCOBOM
KOMMYyHUKaluu, HTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ YMEHUH  CcOONIOJaTh  MpaBWJIa  JKOJIOTHYECKU
1EeJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JEITEIBHOCTH B IEJSIX
COXpAHEHUsI CBOEro 3J0POBbS U OKPYKAIOIIEH NPUPOTHOM Cpeabl, OCO3HABaTh
OMACHOCTh BO3JEHCTBUS HA )KUBbIE OPraHU3MBbI OIIPEIEIEHHBIX BEUIECTB, TIOHUMAs



cmbeicn mokazarens [IJIK, mosicHaTe Ha mnpuMepax crnocoObl YMEHBIICHUS U
IIPEIOTBPALLECHUS UX BPEAHOIO BO3IEMCTBUS HA OPraHU3M YEJIOBEKA;

JUIs 00Y4YaroIIUXCsl ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHUE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIMHBIX METOAAX IO3HAHUS BEIIECTB U
XUMHUYECKHX SIBIICHUM;

JUISL  CIENBbIX H  CIAa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIIOJIb30BaTh
pensedHO-TOUEHHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anucu XMMUYECKUX

dbopmyi.



TEMATHUYECKOE INVNTAHUPOBAHUE
10 KJIACC no yueonuky O.C.I'abpuensina, U.I'.OcTpoymona, C.A.Ciiaakona.
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YACOB I10 ITPOTPAMME




11 KJIACC no yuyeonuky O.C.I'abpuensina, U.I'.Ocrtpoymona, C.A.Ciaakosa.

KoanuyecTBo 4acoB

DJIeKTPOHHBbIE
HaunmeHoBanue
Ne (undgposbie)
pa3aesioB U TeM KonTpoasnsie | [IpakTnueckue
n/n Bcero oOpa3oBaTejbHbIE
NpOrpamMmbl padoThI padoThI
pecypcsl
Pasznen 1. Teopernueckue 0CHOBbI XUMUM
CrpoeHue aTOMOB.
[Tepronnueckuii 3aKOH
11 u Ilepnonnueckas 3
CHUCTEMa XUMHUYECKUX
anemenToB . 1.
Menneneena
CrpoeHue BeniecTna.
1.2 MHuoroo6pasue 4
BEIIECTB
1.3 XHUMHUUYECKUE PEAKLUU 6 1 1
Hroro no pazneny 13
Pa3nea 2. Heoprannueckasi XuMust
2.1 Meraubl 1
2.2 Hemerannsl 1 1
CB3b HEOPraHUYECKUX
2.3 1 OPTaHUYECKHUX 2
BEIIIECTB
Hroro no pazneny 17

Pa3zgen 3. XuMus u :Ku3HbL




3.1 XHUMHS U KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 14

YACOB I10 [TIPOIT'PAMME







IMOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC no yueonuky O.C.I'abpuensina, U.I'.OcTpoymona, C.A.Ciiaakona.

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IpakTn4yeckue
padoThbI

Jlara
U3YYeHHS

JJIeKTPOHHBbIE
nu(ppoBbIe
o0pa3oBaTe/bHbIE

pecypcbl

[IpenmeT opraHuyecKoil XMMUH,
e BO3HUKHOBEHHE, Pa3BUTHE U
3Havenue. [1Y Ilpodeccun,
CBS3aHHBIC C OPTAHUYECKOU
XUMHEH.

Teopus crpoenus
OpPraHMYECKUX COCIUHEHUN A.
M. byrneposa, €€ OCHOBHBIE
TIOJIOYKEHUS

[Ipencrasnenue o
KJ1acCu(pUKaIyu OpraHnIeCKuX
BelecTB. Homenkiarypa
(cucremaTuyeckas) u
TpI/IBI/IaJIBHLIG Ha3BaHUA
OpFaHI/IquKI/IX BCIICCTB

AnKaHBI: COCTaB U CTPOCHHC,
TOMOJIOTUYECKHUI pax

Mertan u 3TaH — npocTeuire
MPEACTABUTEIHN AIIKAHOB

AJIKEHBI: COCTaB U CTPOCHUE,




CBOMCTBA

OTUJEH U NIPONUIEH —
IIPOCTEUIINE MTPEACTABUTEIN
AJIKCHOB

[TpakTrueckas padota Ne 1.
«ITonmydenue sTuneHa u
W3Y4YEHHUE €ro CBOMCTBY

Aunkanuensl. byranuen-1,3 u
MetuinoyraaueH-1,3. [lonydenne
CHUHTETUYECKOI0 KayuyKa 1
PE3UHBI

10

AJKHHBI: COCTaB U 0OCOOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUIA
pAan. ALETUIEH — MPOCTEUILIHIA
NpEeJICTaBUTENb ATKUHOB

11

Brpruncnenus no ypaBHEHUIO
XUMHYECKON peaKiuu

12

ApeHsbl: 6€H301 U TOTYOII.
TOKCUYHOCTH apEHOB

13

I'enetnueckas cBsI3b
YTJIEBOJIOPOIOB,
MPUHAISKAIINX K Pa3TMYHBIM
KJlaccam

14

[IpupoiHBIE NICTOYHUKHT
YTIEBOIOPOAOB: IPUPOAHBIN Ia3
Y MOy THBIE He(TAHBIE Ta3bl,
He(Tb U MPOJYKTHI €€
nepepadotku. ITY




15

[IpupoiHBIE NICTOYHUKHU
YTIEBOIOPOAOB: IPUPOJHBIN Ia3
Y MOy THBIE HE(TAHBIE Ta3bl,
He(Tb U MPOJYKTHI €€
nepepaboTKu

16

3ader 1o pazaeny
«YTIIeBOAOPOABD)

17

HpeI[CHLHBIe OJHOATOMHBIC
CIIUPTHI: METAHOJ U 3TAHOI.
Bonopoanas cBs3b

18

MHoroaToMHbIE CIIMPTHI:
OTUJICHTJIMKOJIb U TJINLCPHUH

19

DEHOJI: CTPOEHUE MOJIEKYJIBI,
(bu3znyeckrue u XUMHUYECKUe
CBOICTBa, MPUMEHEHUE

20

AJbaEeruasl: Q)opManbz[erHIL 51
aleTajabaerua. AeToH

21

OHOOCHOBHBIE MIPE/IEbHbIC
KapOOHOBBIE KUCIOTHI:
MypaBbHHAS U YKCyCHas

22

[TpakTrueckas pabota Ne 2.
«CBoiicTBa pacTBOpa YKCYCHOM
KHCIIOTBD)

23

CreapuHoBas 1 OJICMHOBAs
KHCIIOTHI, KaK peICTaBUTENN
BBICIINX KapOOHOBBIX KHCIIOT

24

MBpbLia Kak COJIA BBICIIIUX
KapOOHOBBIX KHCIIOT, UX




MOIOIIlee NeHCTBHE

25

CrnoxHble 3(hupblI Kak
MIPOU3BOIHBIE KAPOOHOBBIX
KUCHOT. ['MapoIin3 ClI0KHBIX

3¢upoB

26

XKupsl: runponus, npuMeHeHue,
OuosIorn4ecKas posb KHUPOB

27

VYriaeBoasl: cOCTaB,
knaccudukanus. Baxueimme
MIPEICTaBUTENH: TIII0KO3a,
bpykTo3a, caxaposa

28

Kpaxman u nemiono3a kak
NPUPOAHBIE TTOJIUMEPBI

29

3aueT no pasaeny
«Kucnopoaconepxaune
OpraHUYECKHUE COCTUHEHUS»

30

AMMWHBI: METHJIAMWH U aHWJINH

31

AMHHOKHCIOTHI KaK
am(oTepHbIe OpraHYECcKHe
COCOUHCHHMS, UX OMOJIOTHYECKOE
3HaueHue. [lenTuasr

32

benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE
COETMHEHMS

33

OCHOBHBIG IIOHATHA XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COEeIMHEHUN

34

OcHOBHbBIE MCETOJbI CHUHTC3a




BBICOKOMOJICKYJISIPHBIX
coeguHeHnii. I1macTMaccel,
Kay4dykH, BosiokHa [TY
IIpumenenne
BBICOKOMOJIEKYJISIPHBIX
COEMHEHHM B IIOBCETHEBHOM

JKHU3HHU 4YCJIOBCKA.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KJIACC no yuyeonuky O.C.I'abpuensina, U.I'.Ocrtpoymona, C.A.Ciaakosa.

n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTtpoibHble
padoThbI

IIpakTH4eckue
padoThbI

Jara
U3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

XUMHYECKHAHN 3JIEMEHT. ATOM.
DneKTpoHHas: KOH(pUTyparus aToMOB

[Tepronnueckuii 3aKOH U
[Tepuoanueckast cucTeMa XUMHUYECKUX
anemenToB 1. . Menaeneena, ux
CBSI3b C COBPEMEHHOW TeOpUen
CTPOEHHUSI ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMHUYCCKHUX DJIEMCHTOB U UX
COEIMHEHMI MO IPyIIaM U IEPUOIAM.
3HavYeHNE IEPHUOAMYECKOTO 3aKOHA U
CHCTEMBI XMMUYECKHX 3emMenToB [1.1.
MeHnieneeBa B pa3BUTUU HAYKU

Crtpoenue BemiecTBa. XuMHUuecKas
CBA3b, eé BUbBI; MEXaHU3MbI
00pa30BaHUs KOBAaJCHTHOW CBSI3H.
Bomoponnas cBsizb

BanenTHOCTS.
DNeKTpooTpULaTeTbHOCTh. CTENeHb
OKHCIIeHUS. BemiecTBa MOJIEKyJISIpHOTO
Y HEMOJIEKYJISIPHOTO CTPOCHUS




[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
HcTuHHBIE U KOJJTIOMAHBIE PACTBOPHI.
MaccoBas 107151 BEIlIeCTBA B pacTBOPE.
I1Y UcTtuHHEBIE U KOJUIOWIHBIE
CHCTEMEBI B JKU3HH.

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX COCANHEHUM.
['eneTnyeckas cBsI3b HEOPraHUYECKUX
BEILIECTB, Pa3JIMYHBIX KJIACCOB

Knaccudukanus XuMHUUecKuX peakiui
B HEOPTAaHMYECKOM U OPraHUYECKOU
XMMHH. 3aKOH COXPaHCHMS MACCHI
BELICCTB; 3aKOH COXPAaHEHUS U
IIPEBPALICHNS] SHEPTUU TIPU
XUMUYECKUX PEAKLUAX

CxkopocTts peakiuu. O6paTumbie
peakuuu. XUMHYECKOE paBHOBECUE

10

[IpakTuyeckas padora Ne 1. «Brnusiaue
pa3uyHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

DeKTpoIUTUYECKAs TUCCOLMALIUS.
[TonaTue 0 BOJOPOJHOM MOKa3aTene
(pH) pactBopa. Peakiiuu nonHoro
oOMeHa. ['uaponn3 opraHu4ecKux u
HCOPraHNYCCKUX BCIUICCTB

12

OKuUCINTENbHO-BOCCTAHOBUTEIIbHBIE
peaxiuu. [Tonstie 00 anexTponnze
pacIuIaBoOB U pacTBOPOB COJIEH

13

3auet no pazaeny «Teopernyeckue




OCHOBBI XUMUHN»

14

MerTansl, uX MOJI0KEHHE B
[Teproauaeckoii cUCTEME XUMHUYECKHIX
anemenToB /1. . MeneneeBa u
0COOEHHOCTH CTPOEHHSI AaTOMOB.
OO6mume Gpuznueckre CBOMCTBA
Metamios. [1Y

15

CrnnaBel METaJIOB.
DIEKTPOXUMUUYECKUN PSifT
HanpsbKeHnd Metauios. [1Y
Meramtyprudeckue npou3BOICTBA.

16

XHUMHUYECKHE CBOMCTBA BayKHEHUIIINX
METaJUIOB (HaTpUH, Kajaui, KaabluH,
MarHuy, aJIfOMUHUN) U KX COSAMHEHUIN

17

XUMHUYECKUEe CBOMCTBA Xpoma, MeJIu 1
UX COeIUHECHUN

18

XuMHYeCKHe CBOMCTBA IIMHKA, JKejIe3a
U UX COeOUHEHUN

19

[IpakTuyeckas padora Ne 2. "Pemenue
9KCIIEPUMEHTAJIbHBIX 3a7a4 110 TEME
«Mertamib»"

20

Hewmeranbl, UX Moji0KeHHUE B
[lepuoanueckoii cucreMe XUMUUYECKUX
anementToB . 1. MenneneeBa u
O0COOEHHOCTH CTPOEHHUSI aTOMOB

21

dusnvecKre CBOWCTBA HEMETALIOB.
AJIoTpOnUs HEMETAJUIOB (Ha TIpUMepe
KHCIIopo/a, cepsl, pochopa u




yriiepo/ia)

22

XUMHYECKHE CBOMCTBA TaJIOTCHOB,
CEpbl U UX COCTMHEHU

23

XuMH4decKre CBOMCTBA a30Ta,
(dhocodpa 1 UX COeTUHCHUI

24

XUMHUYECKUE CBOMCTBA yIJIEpO/a,
KpEMHUA U UX COGI[I/IHGHI/Iﬁ

25

[IpumeHeHne BaKHEUIINX HEMETAIIIIOB
U ux coequuenuu. [1Y

26

O0001IeHEe B CUCTEMATH3 A
3HaHu# 1Mo TeMe «HeMeTamibsDy.
Boruncnenus o ypaBHEHUSIM
XUMHUYECKUX PEAKIUN U
TEPMOXUMHUUYECKHUE PACUETEI

27

[Ipaktrueckas padota Ne 3. «Pemenne
9KCIIEPUMEHTATIbHBIX 3a7a4 10 TeEME
"Hemeramisi'"»

28

3auer o temaM «MeTais U
«Hemetamien)

29

Heopranuueckue u OpraHudecKue
kuciotel. Heoprannueckue u
OpraHUYECKHE OCHOBAHUS

30

AMoTepHbIe HeOpraHUYECKHe U
OpraHUYECKUE COCAUHEHUSI.
I'eneTnyeckas CBsi3b HEOPraHUUECKUX
Y OpPTaHUYECKUX BEIIECTB

31

Pone xuMuu B o0ecrieueHun
3KOJ'IOFI/I‘I€CKOI‘/JI, BHGPFCTI/I‘ICCKOﬁ u




MUIIEBON OE30MaCHOCTH, PA3BUTHHU
MEIULINHEL

[IpencraBnenust 06 00X HAYYHBIX

32 IIPUHIUIIAX [IPOMBIIIJIEHHOTO 1
NOJTyYEHUs BaKHEHMILINX BEILIECTB

1 YenoBek B MUPE BELLIECTB U 1
MaTepHaJIoB

34 XuUMUA U 3J0pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

Vuebnuk O.C.I'abpuensn, N.I'.Octopymos, C.A.CnaakoB xumust 10-11 xmaccel

METOANYECKHUE MATEPUAJIbBI VIS YYUTEJIA

10-11/Xumus. 10-11 xraccel. Paboune nporpammsr (O.C.I'abpuensin).
JInnus YMK

0O.C. I'abpuensna. Xumus (10-11)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU

HUHTEPHET






