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PABOYASA TIPOI'PAMMA

ITo XUMUU (0a30BBIH)

VYpoBeHb 00pa3zoBaHus (Kjlacc) OCHOBHOE oOiee oopazoBanue (11 Kaacchl)

KoxunuectBo yacos - 34

VYyurens Cononert Buktopus Hukomaesua, vaurens xumuun MbOY COIII No7

[Iporpamma pa3paboTaHa B COOTBETCTBHHM C (eAepalbHbIM TOCYIAPCTBEHHBIM
00pa3oBaTEIbLHLIM CTAHAAPTOM CpPEAHETO OOIEero o0pa30BaHHUs, YTBEPIKJICHHBIM
npukazoM MunucrepcTsa oopazoBanusa v Hayku Poccuiickoit @eneparnuu ot 17 Mast
2012 r. Ne 413 (c uzmenenusmu ot 11 mexabps 2020 r.)

C ydJeToMm MpUMEpHON OCHOBHOW 00pa30BaTEILHON MPOTPAMMBI CPETHETO OOIIETO
oOpa3oBaHus (0JOOpPEHHOM penieHneM GheaepaIbHOTO YYEOHO-METOIMYECKOTO
00BEeIMHEHMS 0 001meMY 00pa3oBaHuIO (IMPoToKoa OT 28 uroHs 2016 1. Ne 2/16-3),
OcHoOBHOI1 00pa30BaTeILHON MPOrpPaMMBbI CpeaHEro ooiiero oopasosanuss MbOY
COII Ne7, ITporpammoii Bocimtanusg MBOY COIII Ne7 ma 2020-2025

C yuetom YMK T'. E. Pyasutuca, ®@. I'. Peapamana. PI'OC. Xumusa. 10-11
kinaccel: M.H. AdanaceeBa, M. «IIpocBemieruey, 2021




COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoil XUMHUM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHu4eckux BemecTB. [omonorus, wu3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COEIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3H.

[IpencraBnenne o KilaccupuKaMK opraHnyeckux BeniecTB. HoMmeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HaKOMJIEHUE ¢ 00pa3llaMHi OPraHUYECKUX BEIIECTB U MaTEpHAIaMU Ha UX OCHOBE,
MOJICJIMPOBAHUE MOJIEKYJ OPraHWYeCKHX BEUIECTB, HAOJIOJEHUE M ONUCAHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 MPEBPALIECHUIO OPraHUYECKUX BEIIECTB IPH
HarpeBaHuu (IJIaBjieHue, OOyTrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA pAA. MertaH W 3TaH —
IpOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuy 3aMellleHuss M TOPEHHMs), HAXOXKACHHE B MPHUPOJAE, IOIyYeHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAll. DTUIEH U NPOIUJIEH —
POCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOMICTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), [TOJIyYEHUE U IPUMEHECHHE.

Ankanuensl: Oyrtaaues-1,3 u metwnOytamueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOWCTBa (peakuus mnoiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALETUIICH
— TpPOCTEHIIMNA TpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHus), MOJyYeHrue U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, QpuU3MYECKHe U XMMHYECKUE CBOMCTBA
(peakiuu rajJoreHMpOBaHMsI U HUTPOBAHUS), NTOJyUYEHUE U NPUMEHEHHE. Tonyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuUMuueckue  ceolicmea  (peaxyuu
2aN102eHUPOBAHUS U HUMPOBAHUS), NOTYUeHue U npumeneHue. TOKCUIHOCTh ApEHOB.



['eHeTnueckas CBA3b MEXAY YIVIEBOJOPOAAMH, MPUHAJICKAIIUMHA K PAa3IM4YHBIM
KJIaccam.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIN
yTOJIb U IPOAYKTHI €T0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
O3HAKOMJIEHHUE C 00pa3laMu IIacTMacc, KayuyKoB U pe3uHbl, KoJuteKuu «HepTo»
U «YTOJb», MOJEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U TalOT€HONPOU3BOAHBIX,
IPOBEJCHUE MPAKTUIECKON PabOThI: MOTyUYEHUE ITUIICHA U U3YYCHHUE €r0 CBOMCTB.

Pacuérnsle 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0O BEIIECTBA MM IIPOIYKTa PEAKIMU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHOJN MW OTAaHOJN: CTPOCHHE,
buznueckue M XUMHYECKHE CBOMCTBA (peakluu C AaKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEHHE. BoaopoaHble CBs3U MEXAY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBME METaHOJa U ATAaHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHble  COUPTBL. OJTWIEHIJUKOIb W  TIIMLEPUH: CTPOEHUE,
¢uznyeckue W XUMHUYECKHE CBOMCTBa (B3aMMOJECHCTBUE CO UIEIOYHBIMU
MeTaJUlaMH, KadueCTBEHHas PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM 4enoBeka. [[pumeHeHre rmuepruHa u STUICHTJINKOJIS.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHME W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denoua.

Anpnernnpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHI:  CTPOEHUE,
duznyecKkue U XMMUYECKHE CBOICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH), TOJYyUYECHUE U TPUMEHEHHE.

OaHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHasA U YKCYCHasI
KHUCJIOTBL: CTPOCHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIME IS
KJ1acca KUCTIOT, peakius dTepuukaiun), noiyueHue u npumenenue. CteapuHoBas
U OJICMHOBAsl KUCJIOTHI KaK MPEACTABUTENH BBICIINX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JEHCTBUE.

CnoxxHble 3(QUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cioxHBIX 2GupoB. XKupsl. ['naponus xupos. [Ipumenenne xxupos. buomornueckas
POJIb KUPOB.

VYrneBoabl:  cocTaB, KilacCHU(HUKAnus  yrJeBoAoB  (MOHO-, JHU- H
nonucaxapuibl). ['roko3a — npoctemmii MoHOcaxapua: 0COOCHHOCTH CTPOESHUS




MOJIEKYJIbI, (PU3NIECKUE U XUMHUYECKUE CBOWCTBA (B3aMMOJICHCTBHE C TUAPOKCHIOM
meu(ll), okuciienne aMMuadyHBIM pacTBOpOM okcuza cepedpa(l), BocctaHoBieHne,
OpOo’KeHHE TIIIOKO03bI), HAX0XKICHHUE B PUPOJIC, TIPUMEHEHHUE, OMOJIOTHIECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
uemnono3bl.  dusnueckue W XUMHUYECKHE CBOMCTBA Kpaxmayia (THAPOIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHUS BEUIECTB M HMX NPEBpALICHUN:
MpOBE/ICHHE, HAOJIOJICHHE W OINHCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKHUCICHHE 3TaHOJa
okcusiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcugom meau(ll)), anpaeruios (OKMCIEHHE aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmenu(ll), B3aumopeicTBHE Kpaxmalia C HOJIOM),
MPOBE/ICHNUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBAa MCXOJHOTO BEIIECTBA WM MPOAYKTA PEaKIMU MO HU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WK MTPOYKTOB PEAKIIUH).

A30TcozeprKallie OPraHun4eCcKue COCTUHEHUSI.

AMUHOKHUCIIOTHI Kak aM(OTepHbIE OpraHnyecKkue coeuHeHns. Ousndyeckue u
XUMHUYECKUE CBOMCTBA aMHHOKUCIOT (Ha TpuMepe TiauiuHa). buonorudeckoe
3HAYEHUE aMUHOKUCIOT. [lenTusl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
TUAPOJIU3, ICHATYypallvsl, KAYECTBEHHBIC PEaKIIMU Ha OCTTKHU.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
HAOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OCIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BbicokoMoJieKyJIsIpHbIE COeIUHEHNSI

OCHOBHBIC TOHSTHSI XMMUU BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETIEHb MOJUMEpHU3AIMU, CPEIHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEOUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IIPEBpaIlCHUN:
O3HaKOMJICHUE ¢ 00pa3laMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTaHUYECKOM XUMUH B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOLIMX €CTECTBEHHO-



HAYYHBIX TOHSITUWA, TaK U TOHIATUHU, SIBISIOIIUXCS CUCTEMHBIMHU ISl OTIEIBbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ue ecTecTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHs, aHAJIU3, CUHTE3, Kiaccudukaius, NepruoIM4YHOCTb, HAOII0ICHHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIHPOBAHUE.

®usuka: Mmarepus, OJHEPIrUs, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TelIO0, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (PU3NUECKUE BETUUNHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BellecTBa (O€IKH, YIJIEBOIbI, KHUPHI,
(bepMeHThI).

['eorpadusi: MuHEpabl, TOPHBIE TOPOJIbI, MOJE3HBIE UCKOMAaeMble, TOIUIHBO,
pecypchl.

TexHONorus: IHUILEBbIE MPOAYKTbI, OCHOBBI PAaUMOHAIBHOIO IUTAHUI,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MpPENapaTsl, MaTEPUAIIBI U3
HMCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMMHU

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpe/esieHusl 3JEKTPOHOB MO0 OpOUTAIIM B aToMax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. DNEKTPOHHASI KOHPUTYpaLUsi aTOMOB.

[Iepnognueckuii 3akoH u [lepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepUOIUYECKOro 3akoHa M llepmomnueckoil cuctembl
xuMudeckux sneMeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUs CBOWCTB XHMHYECKHX D3JIEMEHTOB U
oOpa3yeMbIX MMM NPOCTBIX M CIJIOKHBIX BELIECTB IO TpPYyIIaM MU MepUOaM.
3Ha4YeHUE MEPUOANYECKOTO 3aKOHA B PA3BUTUHU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHAbI XHMHYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U  JOHOPHO-
akienTopHeiil). Bogopoanas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHHOCTD.
Crenenb okucieHus. FIoHbl: KATHOHBI U AaHUOHBI.

BemectBa  MOJEKYJSIPHOTO W HEMOJIEKYJIIDHOTO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOWCTBA BELIECTB OT TUIIA KPUCTAUINYECKOU PELIETKH.



[TonsiTue o mucnepcHelx cucteMax. VICTUHHBIE W KOJUIOMIHBIE PAaCTBOPBHI.
MaccoBas 10J1s1 BEECTBA B paCTBOPE.

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

Xumudeckas — peaknusa.  Kimaccmpukanmss —XUMHUYECKMX — peakmuii B
HEOPTraHWYECKOM M OPraHMYeCcKOM XHMHH. 3aKOH COXPAHEHHsI MAacChl BELIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NP XUMUYECKUX PEAKIUSX.

CKopoCTh peakiiiu, e€ 3aBUCUMOCTh OT pa3iudHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XuMHUecKoe paBHOBecHe. DakTopbl, BIUSAIOMIME HA COCTOSHHE
XuMH4ueckoro pasHosecus. [Ipunnnn Jle [larense.

OnexTponutuyeckas aucconuanus. CuiabHbIe U cialbie 37eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCJAs, HEUTPAJIbHAs, LIEJIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

DKCHEPUMEHTAJIbHBIE METOJbl M3YUYEHUS BEIIECTB W HX MPEBPAILICHUM:
neMoHcTpauus Tadimun «llepuonnueckas cucreMa XuMH4Yeckux sneMeHToB [, U.
MenpeneeBay, U3yuy€HHUE MOJENEH KPUCTALIMYECKUX PEIIETOK, HAaOIIOJEHUE U
OINMKMCAaHKE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIOKEHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIM3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C IOMOILBIO YHUBEPCAILHOTO HHIUKATOPA, PEAKIIUM HOHHOTrO 0OMEHA), TPOBEICHHE
IpaKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
peakuum».

PacuérHble 3anaumn.

Pacu€tel 1O ypaBHEHMSM XMMHUYECKHX pEakUUi, B TOM YHUCIIE
TEPMOXUMHUYECKHUE PACUETHI, pACUETHI C UCTIOJIb30BAHUEM ITOHATHS «MACCOBAs AOJIS
BEILIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilosoxkenne HemetaiuioB B Ilepuoaumueckond  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHUCJIOpOoa, cephl, hochopa u yriaepoaa).

XUMHUYECKUE CBOMCTBA BAYKHEHIIUX HEMETAUIOB (rajoreHOB, CEPhI, a30Ta,
docdhopa, yriepoma U KpeMHHS)) M MX  COCOUWHEHUU  (OKCHIOB,
KHCIIOPOJICOIEPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

[TpuMeHeHne BaXXHENIINX HEMETAJIOB U UX COCIUHEHUM.

Meramisl. [lonoxenune meramnoB B [lepuoanyeckoil cucteMe XUMHUYECKHX
anemerToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 00O0JIOYEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUAN PSAJT HAMIPSYKEHUN METAJUIOB.



XUMUYECKHE CBOWCTBA BAXHEWIMX METAUIOB (HATPUM, Kaluil, KaJbLUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OO6mue cnocoObl momyuyeHus: MeTaioB. [IpumeHeHne MeTamioB B OBITY H
TEXHUKE.

OKCINEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEUIECTB W HMX NPEBPALICHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpa3ll0B HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMHCAaHWE JIEMOHCTPAIIMOHHBIX M
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCHU]IA ATIOMUHHUSA C PACTBOPAMHU
KHUCIIOT U IeJI0YeH, KaYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJLIOB).

Pacuérurle 3amaqn.

Pacuétsl mMaccel BelecTBa MM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIUU BEHIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIU OTHO
Y3 BEILIECTB UMEECT MPUMECH.

XHUMHUSA U KU3Hb

Ponp xuMun B 00€CIEUEHUM SKOJIOTUYECKOM, YHEPTreTUUECKON U MHUILEBOU
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [lOHATHE O HAyYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLIUHM.

[IpeacraBnenuss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIIJIEHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIIECCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXXHEUIINE CTPOUTEIIBHBIC
Marepuasbl, KOHCTPYKUHMOHHBIE MAaTepuajbl, KpPacKHh, CTEKJIO, KepaMHKa,
MaTepuasnbl s JJIEKTPOHUKH, HAHOMATEPUAIbI, OPTaHUYECKUE U MUHEPAJIbHbBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBOM XUMHUU B
ITOBCEHEBHOM KU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HU3YyYEeHUHM o0med
HEOpPraHU4eCKoW XUMHUU B 11 Kiacce OCyIIECTBIISETCA Ye€pe3 MCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHSITUH, TaK W TIOHATUN, SBISIOUIAXCS
CUCTEMHBIMHU JIJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAYUYHBIM (DAaKT, THUMOTE3a, 3aKOH,
TEOpHs, aHaliu3, CHUHTE3, Kiaccuukaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHNE, U3MEPEHUE, ABJICHHUE.

®dusuka: MaTepus, SJHEPTHs, Macca, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, (PU3NYECKUE BEIMYMHBI U €IUHUIIBI UX
M3MEpPEHUSI, CKOPOCT.



buonorus: kneTka, opraHu3M, JKOcHCTema, Owocdepa, Makpo- u
MHUKPO3JICMEHTHI, BATAMHHBI, OOMCH BEIIIECTB B OPTaHU3ME.

['eorpadus: MUHEpabl, TOPHBIC TTOPOJIbI, TOJE3HBIC HCKOITaeMbIe, TOIUIHBO,
peCypChl.

TexHoOorHsI: XUMUYECKas MPOMBIIUICHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTEIBLHBIX MaTepPHAIOB, CEIHLCKOXO3IMCTBEHHOE IPOU3BOJICTBO, ITHIICBAs
IPOMBIIIJICHHOCTh,  (papMaleBTUYECKass  MPOMBIIIICHHOCTb,  IPOU3BOICTBO
KOCMETHYECKHX TIPenapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepHAaJIOB,
3JIEKTPOHHASI TPOMBIIUICHHOCTh, HAHOTEXHOJIOTHH.



I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOTPAMMBI 110 XMMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUN A

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeTr TpeOOBaHUS K pe3yjbTaTaM OCBOCHHUS O0YyYarOIIMMHUCS
MPOrpaMM CPEIHETO 0011Iero 00pa30BaHus (JTUYHOCTHBIM, METAPEMETHBIM U MIPEAMETHBIM).
Hayuno-meToanueckoil OCHOBOM A pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
IIPOrpamMM CpeJTHEro 00IIEero 00pa3oBaHus ABIISETCS CHCTEMHO-AEATEIbHOCTHBIN OIXO/I.

B COOTBETCTBHM C CHUCTEMHO-IIEATEIBHOCTHBIM MOAXOAOM B CTPYKTYPE JUYHOCTHBIX
pE3yIbTATOB OCBOCHMS TMpeaMeTa «XUMHS» Ha YpPOBHE CpEIHEro oO0IIero oOpa3oBaHUs
BBIJICJIEHBI CJIEIYIOIIUE COCTABIISIFOLIHUE:

OCO3HaHHE 00YUYAIOIIUMUCS POCCUMUCKON IrpakAaHCKOW UJEHTUYHOCTH — FTOTOBHOCTHU K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH ¥ CAMOONPEIEIICHHIO;

HaJIM4KUe MOTUBALIUU K 00YUYEHUIO;

1eJICHANPaBICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUM TMYHOCTA Ha OCHOBE KITIOUEBBIX
LEHHOCTEN U UICTOPUYECKUX TPAAUIUMI 0a30BOI HAYKH XUMUU;

TOTOBHOCTB M CIIOCOOHOCTBH O0YYarOIIHUXCsl PYKOBOJCTBOBATHCA B CBOEH JIE€ATEIbHOCTH
LIEHHOCTHO-CMBICJIOBBIMA YCTAHOBKAMM, IPUCYIIMMH LEJIOCTHOM CHUCTEME XHMHYECKOTO
oOpa3oBaHus;

HaJu4Ke MPAaBOCO3HAHUS SKOJOTUYECKOM KYJIbTYpPhl MU CIIOCOOHOCTH CTaBUTh LEIH U
CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pPE3yJIbTaThl OCBOCHUS NpeaMeTa «XHUMHs» JIOCTUTAIOTCS B €IUHCTBE
yu4eOHOH ¥ BOCHHUTATEIbHOW JEATEIbHOCTH B COOTBETCTBUM C TyMaHHUCTHUYECKHMH,
COLMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSAMU U UJ€alaMU POCCUHCKOTO
IPaKJAHCKOTO 00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMaMH W IpaBUJIaMU MOBEACHUS,
CIOCOOCTBYIOIIMMHU ~ TPOLIECCAM ~ CAMOIIO3HAHMS, CAaMOPa3BUTHS UM  HPABCTBEHHOTO
CTaHOBJICHUS INYHOCTH 00yYaOLIUXCS.

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS MPeAMETa « XUMUS» OTPakaroT CPOPMUPOBAHHOCTD
OMbITa TIO3HABATEIHLHON M TMPAKTUYECKOW ACSATENBHOCTH OOYYarolIMXcsl M0 peau3aiuu
MPUHATHIX B 00ILIECTBE LICHHOCTEN, B TOM YMCJIE B YACTH:

1) rpaskaaHCKOr0 BOCIIMTAHMSA!

OCO3HaHUs 00YUYaOIUMUCS CBOMX KOHCTUTYLIMOHHBIX MTpaB U 00s3aHHOCTEH, yBaXKeHUs
K 3aKOHY U MPABOIOPSIIKY;

MPEACTABICHHUS] O COLMAJIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOILIECHUU B
KOJUIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MPU CO3JaHUM y4eOHBIX
MPOEKTOB, pENICHUU Y4YEeOHBIX W TIO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB;

CITIOCOOHOCTH TOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTryMEHTHI
JIPYTUX MPU aHAIKU3€ PA3IUYHBIX BUJIOB YYeOHOH AESTENbHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:



LIEHHOCTHOIO OTHOULIEHUS! K MCTOPUYECKOMY M HAYYHOMY HACIEAUI0 OTEYECTBEHHOM
XUMUWY;

YBaXXEHUSI K IMPOIIECCY TBOpPYECTBA B OOJACTH TEOPUM M MPAKTUYECKOrO MPUMEHEHHUS
XUMUH, OCO3HAHUS TOTO, YTO JTOCTUKEHUSI HAYKU €CTh Pe3yJbTaT JJIUTEIbHBIX HAOIIOCHUH,
KPONOTJIMBBIX 3KCIEPUMEHTAIBHBIX IIOUCKOB, IOCTOSIHHOTO TPYAa YYEHBIX U IPAKTUKOB;

MHTEpECa M MO3HABaTEIbHBIX MOTHUBOB B TNOJYYEHUHM M MOCIEAYIOIIEM AaHAIIN3E
uH(GOpMAIH O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CHOCOOHOCTH OLIEHMBAaTh CHUTYAallMH, CBA3aHHbIE C XHMHYECKUMH SIBICHUSIMHU, U
MIPUHUMATh OCO3HAaHHBIE PEIICHHS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJACHUE W TMOCTYNKHA CBOMX TOBAPHUIIEH C MO3UIIMMA
HPaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHME MOCIEACTBUI 3TUX MOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPHI 310POBbS:

MOHUMAaHUsl LIEHHOCTEH 310pOBOro M 0Oe€30MmacHOro obpasza *XU3HHU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOILLIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

coOroieHNs MpaBuil 0€301acHOr0 OOpaIlleHUs C BELECTBAMU B OBITY, MOBCEIHEBHON
KU3HU U B TPYJIOBOH I€STEIIBHOCTH;

MOHUMAaHUS UEHHOCTH MpaBUJl HHAMBUAYAJIbHOTO M KOJUIEKTUBHOIO 0O€30IacHOro
IIOBEJCHUS B CUTYyalUAX, YTPOKAOUIUX 310POBBIO U )KU3HU JIOIEH;

OCO3HAaHUS MOCJEACTBUIM U HENPUATHS BPEIHBIX NPUBBIYEK (YIOTPEOJIECHUS alIKOTrOJIs,
HApKOTUKOB, KypEeHHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIETEHTHOCTH B Yy4e€OHO-MCCIEI0BATEIbCKON JESITENIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACSATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacCTHE B PEIICHUM IPAKTHYECKUX 331a4 COLMAIbHOU
HaIPaBJIEHHOCTH (B paMKax CBOErO KJIAcca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY M3YUYEHHUIO MPOQPECCUI pa3IMyHOTO poja, B TOM YHCIE Ha
OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMHH;

YBAXKEHHUS K TPYAY, JHOJAM TPyJa U pe3yiabTaTaM TPYAOBOU AESITEIbHOCTH;

TOTOBHOCTU K OCO3HAHHOMY BbIOOPY HWHAMBHUAYaJIbHOM TPAEKTOPHUH OOpa30BaHUA,
Oynymed mpodeccun M pealu3aluud COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX MHTEPECOB, CHIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKH  I€JIeCOO0pa3HOro  OTHOUIEHHMS] K TMPUPOAE, KaK  HCTOUYHHKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHUMaHUSl  TJIOOATBHOTO  XapakTepa  JKOJOTMYECKUX  NpoOsieM,  BIHSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOJAHON U COLIMAIBHON CPEeJibl;

OCO3HaHUSI HEOOXOIMMOCTH HCIIOJIb30BAHUS JOCTIDKEHUNW XUMHHM I PEIICHUs
BOITPOCOB PALMOHAIBHOTO ITPUPOOIIOIb30BaHNUS;



AKTUBHOT'O HETPUSATHS JEUCTBUN, TPUHOCAILIUX BPEJ] OKPYXKAIOIIECH MPUPOAHON cpee,
YMEHHUS MPOTrHO3UPOBAThH HEOJIaronpusTHHIE JKOJIOTUYECKHUE MOCIIEICTBUSA
OpEeANPUHUMAEMBIX JEHCTBUI U NPENOTBPAILATh HX;

HaJW4Usl PA3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, HKOJOTHYECKON KYyJNbTYphI, OIbITA
JNEATEIBHOCTH 3KOJIOTUYECKOM HAMPABICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS WMH B
MMO3HABATEIIbHONH, KOMMYHHKATUBHONW M COIIMAIILHON TMPAKTHKE, CIIOCOOHOCTH W YMEHHS
aKTUBHO MTPOTUBOCTOSITH UACOJIOTUU XeMOdoOHH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOPMUPOBAHHOCTU MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKU M OOIIECCTBEHHOM MPAKTUKY;

MOHUMAaHUs CIeNU(PUKA XUMUU KaK HAyKH, OCO3HaHHS €€ poiu B (hopMUpOBaHHUH
pPalMOHAJIBHOTO HAy4YHOTO MBIIUICHHS, CO3/IaHUU LEJOCTHOIO TMpEeACTaBICHUS 00
OKpYKAlOIllEM MHUPE KAaK O E€IWHCTBE MPUPOABI U YEIOBEKAa, B IO3HAHUHM NPHUPOIHBIX
3aKOHOMEPHOCTEHN U PEIICHUH MPoOJIeM COXpaHEHHUs IPUPOTHOTO PABHOBECHS;

yOeKAEHHOCTH B O0COOOM 3HAYMMOCTH XUMHUHU JIJI COBPEMEHHOW LMBUJIM3AIMU: B €€
I'YMAaHHCTHYECKOW HAMPABIEHHOCTH U Ba)KHOM POJIM B CO3/IaHMM HOBOW 0a3bl MaTepUaIbHOM
KYyJbTYpbI, pEIICHUH TJI00adbHBIX MPOOJEM YCTOWYMBOTO pPa3BUTHS YEJIOBEUECTBA —
CBIPbEBOM, DHEPreTUYECKOM, MHUIIEBOM M HKOJOTUYECKOM OE€30MacCHOCTH, B Pa3BUTHH
MEJIUIIMHBI, 00ECTIEYEHNHN YCJIOBHUI YCIICIIHOTO TPyAa U SKOJOTUUYECKU KOM(POPTHOU KU3HU
Ka)K10T0 YJeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW TIPAMOTHOCTU: MOHUMAHHUS CYIIHOCTH METOJOB ITO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax, CIOCOOHOCTH HCIIOJIb30BaTh MOJTy4YaeMbIe 3HAHUS
JUISI aHaiu3a W OOBICHEHUS SBJICHUN OKPYXKAIOMIETO0 MHpa M MPOUCXOASIIMX B HEM
M3MEHEHHM, YMEHHs JieJlaTb OOOCHOBAHHBIE 3aKIIOUEHUSI HA OCHOBE HAy4HBIX (DakTOB M
HMMEIOIIUXCS JAHHBIX C IEJIbIO MOTYyUYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENILHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS [UJIST PEIICHUS
po0JIeM B PEAIbHBIX KU3HEHHBIX CUTYAIIUSIX;

VMHTEPECA K TO3HAHUIO U UCCIIEIOBATEIBCKON JIESITEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TMIOJyY€HHIO HOBBIX 3HAHMM 1O XUMHUM B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIIMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B pa3NUYHBIX cdepax mnpodeccHoHaTbLHOM
NEATETbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS y4eOHOTro mpenmera «XuMHs» Ha YPOBHE
cpeaHero oo01ero 00pa3oBaHus BKIHOYAIOT:

3HaYUMBIE JJI1 (POPMHUPOBAHUS MHUPOBO33PEHUS OO0YUYAOIIUXCS MEXIUCIMIUIMHAPHBIC
(MeXTIpeIMeTHBIC) OOIIEHAYYHBIE TTOHSATHS, OTPAKAIOIINE EJIOCTHOCTh HAYYHOW KapTHHBI
MHpa U cieruduKy METOJO0B MMO3HAHMSI, UCTIOIh3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIIECTBO, DHEPIHs, SBJICHHUE, MPOIECC, CUCTeMa, HAyYHbIH (aKT, MPHUHIUN, TUIIOTE3a,
3aKOHOMEPHOCTbH, 3aKOH, TEOpHSs, HCCIeA0BaHNe, HAOIIOACHNE, N3MEPEHHNE, SKCIIEPUMEHT U

JIpyTHE);



VHUBEpCAIbHBIE  ydeOHBIE  JCHCTBUS  (IMO3HABATENbHBIC, KOMMYHHKATHBHEIE,
peryiiaTuBHbIE), obecrneunBaomue (QopMupoBaHUEe (YHKIUOHATBLHOW TPaMOTHOCTH H
COLIMAJIbHOM KOMITETEHIIMU 00yYaromxcs;

CIIOCOOHOCTh ~ OOYYalOIIMXCS  HUCIOJIb30BaTh  OCBOCHHBIC  MEXAUCIIUIUIMHAPHBIE,
MUPOBO33PEHYECKUE 3HAHUS M YHHUBEpCAJIbHbIE YueOHbIE JCHCTBUS B MO3HABATEIBHOU H
COLIMAJIbHOM ITPAKTHKE.

MeranpeaMeTHbIe PE3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHBEPCAIBHBIMU YUE€OHBIMU
NIO3HABATEIbHBIMUA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSIMH.

OBJageHne yHHBePCAIbHBIMU YUeOHbIMH IMO3HABATEIbHBIMHU ACHCTBUAMM:

1) 6a30BbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOSATEIbHO (OPMYJIUPOBATh M aKTyaJIH3UPOBaTh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPENENIATh LEIU ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX JOCTHKECHMUS,
COOTHOCUTBH PE3YyJIbTaThl ICSITEIHLHOCTH C TOCTABICHHBIMU LIEJISIMHU;

HCIIOJIB30BaTh MPU OCBOCHHUM 3HAHUU MPUEMBI JOTUUYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHbIE TMPU3HAKU TOHATUM W YCTAHABIMBATH HMX B3aUMOCBS3b, HCIOJIH30BAThH
COOTBETCTBYIOIINE MOHATHUSA JUIsl OOBSICHEHUS OTIEIBHBIX (DAKTOB U SIBJICHUI;

BBIOMpPATh OCHOBAaHUA M KPUTEPUHM IS KiIacCU(UKAIIMM BEUIECTB M XMUMHYECKHUX
PEaAKLINIA;

YCTaHABJIMBATh MPUUYNHHO-CIICJICTBEHHBIC CBS3U MEXYy U3y4aeMbIMU SBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHBIC, NEyKTUBHBIC, IO aHAJIOTHH),
BBIABJISIT  3aKOHOMEPHOCTH W NIPOTUBOPEUYHST B pPacCCMATPUBAEMBIX  SIBIICHUSIX,
(hOopMyITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSTH B TIPOLIECCE MO3HAHUS, UCTIOIB3YEMbI€ B XUMHUK CUMBOJIMYECKUE (3HAKOBHIC)
MOJIEH, MPeoOpa30BbIBATH MOJEIbHBIE MPEICTABICHUS — XUMHUYECKUN 3HaK (CHMBOJI)
aJIeMEeHTa, XUMH4deckasi popMyiia, ypaBHEHHE XUMUUYECKON PEaKIINH — MTPHU PEIICHUH YUeOHBIX
MMO3HABATEJIbHBIX U MPAKTUYECKUX 3aa4, IPUMEHITh Ha3BaHHbBIE MOJICJIbHBIE MPEICTABICHUS
JUTSL BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB M3YYaE€MbIX BEIIECTB U XUMUUECKUX PEaKIIHil.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE 1eiiCTBUSA:

BJIaJIETh OCHOBAMH METO/I0B HAyYHOT'O MO3HAHUSI BEUIECTB U XUMUYECKUX PEAKIIHIA;

dbopMyIMpoBaTh MENW W 3aJa4d HCCIEAOBAHHS, HCIOJIb30BaTh IOCTABJICHHBIE U
CaMOCTOSATENbHO C(OPMYyJIMPOBAHHBIE BOMPOCH B KAaueCTBE WHCTPYMEHTA TO3HAHUS H
OCHOBBI Jisi (DOPMUPOBAHMSI THUIMOTE3bl IO MPOBEPKE MPABWIHLHOCTH BbICKA3bIBAEMBIX
CYKIICHUM;

BJIQJICTh HABBIKAMHU CAMOCTOSTEJIBHOTO IUIAHUPOBAHUS M TMPOBEIACHUS YUYECHHYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HaOJIIOgaTh 3a  XOJOM  TpoIlecca,
CaMOCTOSTEIILHO TPOTHO3UPOBATH €0 Pe3ybTaT, (POPMYyIHPOBATH OOOOIICHHS] W BBIBOJIBI
OTHOCHUTEJILHO JIOCTOBEPHOCTH PE3yJbTAaTOB HCCIEIOBAHMS, COCTABISATH OOOCHOBAHHBIM
OTUYET O MIPOJICIIAHHON paboTe;

MpruoOpeTaTh OMBIT YYEHUYECKON HCCIENOBATEILCKOW M TPOSKTHOW JIEeATEeIbHOCTH,
MPOSIBJISITH CTIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHUS
MPaKTUYECKUX 3a/1a4, TPUMEHEHHUIO Pa3JIMUYHBIX METOAO0B MO3HAHMUS.

3) pabora ¢ unpopmanueii:



OPUEHTHPOBATHCS B PA3NIUYHBIX HMCTOYHHMKAX HHGOpManuu (HayYHO-TIOMYJIspHAS
JaUTepaTypa XHUMHUYECKOTO COJAEp)KaHMsI, CIpaBOYHbIe mocobus, pecypcel HuTepHera),
aHaJIM3UPOBaTh MH(OpPMALMIO PA3IUYHBIX BHUJIOB M (POPM MpEACTaBICHUS, KPUTUYECKU
OLIEHUBATH €€ I0OCTOBEPHOCTh U HEMPOTUBOPEUYUBOCTH;

(GopMyIupOBaTh 3ampOCHl M MPUMEHSITHh PAa3IUYHbIe METOABI MPHU MOUCKE U O0TOOpe
uH(pOpMali, HEOOXOAUMOM /JIsl BBIMOIHEHUS YUeOHBIX 3a7a4 ONpeAeNEHHOTO TUTIA;

IpUOOpEeTaTh OMBIT UCIIOJIB30BAHNUSA MH(POPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN
U Pa3JIMYHbIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BbIOMpaTh ONTHUMaJbHYIO (OpMy TMpeAcTaBieHUs HHpopManuu
(cxeMbl, TpaduKH, JUarpamMmbl, TAOJIHUIIbI, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIM SA3BIK B KadyeCTBE CPEACTBA MpU padOTE € XHUMHYECKOU
UHpoOpManueil: TPUMEHATh MEXIpeIMeTHble ((PU3MUEeCKUEe U MaTeMaTUYEeCKHE) 3HaKu U
CUMBOJIbI, (hopMyIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U IPE0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIIITHOCTH.

OBiaieHue YHMBEPCAJbHBIMH KOMMYHHMKATHBHBIMH JeHCTBUAMM:

3a/1aBaTh BOIIPOCHI O CYIIECTBY 00CYK/1a€MOM TEMBI B XOJI€ 1MAJIOra U/ JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYJIUPOBATh CBOM MPEUIOKEHHUS OTHOCUTEIBHO BBIIOJIHEHUS
IIPEIIOKEHHOM 3a/1a4H;

BBICTYNATh C IPE3EHTAMEN PE3YIbTATOB MO3HABATEIBHOU 1€ATEIbHOCTH, OJYyYEHHbIX
CaMOCTOSATENIbHO WJIM COBMECTHO CO CBEPCTHHKAMU NPU BBINOJHEHUU XHMHYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIEJOBAHMIO CBOMCTB HM3yYaeMbIX BEIIECTB,
peain3anuy y4eOHOro mpoekTa u (hopMyaHpoBaTh BBIBOJBI IO pe3yJbTaTaM MpPOBEAEHHBIX
UCCIIEIOBAHUM IMyTEM COTJIAaCOBAHMSI TO3ULIMHI B X0/1€ 00CYXK/I€HUSI U OOMEHAa MHEHUSMHU.

OByaieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOSITENIBHO IUIAHUPOBATh M OCYILECTBIATh CBOIO IT03HABATEIBHYIO JIEATEIbHOCTD,
ornpenaensis e€ eI U 3aJja4ui, KOHTPOJIMPOBAaTh U IO Mepe HEOOXOTUMOCTH KOPPEKTHPOBATh
npeyiaraéMblii aIropuT™ JEHCTBU MTPHU BBHIOJHEHUH YUE€OHBIX U UCCIIEA0BATEIbCKUX 3a/1a4,
BBIOMPATh HanboJiee 3 (HEKTUBHBIN CIOCOO UX pEelIEHUs C YUYETOM MOIYYEHHUS] HOBBIX 3HAHUHN
O BEILIECTBaX U XMMUYECKUX PEAKIUX;

OCYILECTBIISITh CaMOKOHTPOJb CBOEHW [JEATEIBHOCTM HAa OCHOBE CaMOaHalIW3a U
CaMOOLICHKH.

HPEIMETHBIE PE3YJIbTATBI

10 KUIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUS Kypca « OpraHuyecKkasi XuMuUsh» OTpaXkaroT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUA O XHMHYECKON COCTaBIISIONIEH €CTECTBEHHO-
HAay4YHOM KapTUHBI MUpA, POJIW XMMHH B MO3HAHUU SIBJICHUN TPUPOJbLI, B (HOPMUPOBAHUU
MBIIIUJICHUSI ¥ KYJBTYPbl JUYHOCTH, €€ (YHKIIMOHAIBHON IPpaMOTHOCTH, HEOOXOIUMOU ISl
pEeIIeHUs] MPAKTHYECKUX 3a/lad M OKOJOTHYECKU OOOCHOBAHHOTO OTHOIICHHSI K CBOEMY
3J10POBBIO U IPUPOJHOM CPELE;



BJIQJICHHE CUCTEMOM XUMHUYECKUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJAraroiiue
MOHATUS (XUMUYECKUU DSJIEMEHT, aToOM, »JJIEKTpOHHAs 000JIoYKa aToma, MOJIeKYJa,
BaJICHTHOCTb, 3JIEKTPOOTPHUIIATEIbHOCTh, XHMMHUYECKasi CBA3b, CTPYKTypHas ¢opMmyia
(pa3BépHyTass U COKpaliéHHas), MOJIb, MOJISIpHAs Macca, MOJIIPHBIA OOBEM, YIJIEpOIHBIN
ckeneT, (yHKIMOHANbHAS TPYMIa, pajuKaji, U30MEpHUs, W30MEpbl, TOMOJOTUYECKHA P,
TrOMOJIOTH, YIJIEBOJOPObL, KUCIOPOA U a30TCOJAEPKAIINE COSAUHEHUS,, MOHOMED, TOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIC COCAMHEHHS); TECOPUM M 3aKOHBI (TEOpHs
CTpoeHus opraHudeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHUs] MAacChl BEIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XMMUU; MUPOBO33PEHUYECKUE 3HAHMS, JICKAIIHUE B
OCHOBE TTOHMMAaHUS MPUIUHHOCTH U CHCTEMHOCTH XUMHYECKUX SIBJICHUH, (DAKTOIOTHUECKHE
CBEJICHUSI O CBOWCTBAaX, COCTaBe, MOJYYEHWU U OE30MACHOM HCIOJb30BAHUM BayKHEUIIUX
OpraHUYeCKUX BEIIECTB B OBITY U MPAKTHUECKOM EATETbHOCTH YEIOBEKA;

c(OPMUPOBAHHOCTh ~ YMEHMM  BBISBISITb  XapaKTepHbIE  TPU3HAKUA  TOHSTHH,
yCTaHaBJIMBATh X B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINE MOHATHS MPU OMUCAHUU
COCTaBa, CTPOEHUS U MPEBPALICHUN OPraHUYECKUX COCINHEHUM;

c(hOpMHUPOBAHHOCTh YMEHUN HCIIOJIb30BATh XUMUYECKYIO0 CUMBOJIMKY JJISl COCTABIICHUS
MOJICKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOHM, COKpamEHHOMN) (opMysl OpraHUYECKUX
BEIIECTB W YyPaBHEHHN XMMHUYECKHX pEaKUUid, W3rOTAaBIMBATh MOJEIU MOJEKYJI
OpraHUYECKHUX BEIIECTB JUISl WIUTIOCTPALIMKI UX XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUSI;

chOpPMHUPOBAHHOCTh ~ YMEHHMH  yCTaHABIMBATh  MPUHAIJICKHOCTh  U3YUCHHBIX
OpraHUYEeCKUX BEIIECTB MO MX COCTABY U CTPOCHUIO K ONpeNeNEHHOMY KJaccy/Tpymre
COCIMHEHUN (yrieBoaopoJsl, KHUCJIOPOJ U a30TCOAEpIKAIIIHE COEMHEHUS,
BBICOKOMOJIEKYJIIDHBIE ~ COCIMHEHUWsA), JaBaTb WM Ha3BaHUS [0 CUCTEMAaTUYECKOU
Homenkinarype (IUPAC), a Takke NpUBOAWTh TPHUBHAIBHBIC Ha3BaHUS OTACIBHBIX
OpraHUYeCKUX BEUIECTB (3THIICH, MPOMWIEH, alleTUJIEH, ATHUICHIJIMKOIb, TIUIEPUH, (PEeHo,
dbopmanbieTu1, aneTanblerul, MypaBbUHAs KHCJIOTa, YKCYCHasl KHCJIOTa, OJEHMHOBAs
KHCJIOTa, CTEAPUHOBAsS KHCIIOTA, TIII0K03a, PPyKTO3a, Kpaxmal, eJIr0I03a, TIUIIH);

c(hOpPMHUPOBAHHOCTh YMEHHUSI OMpPEACNIATh BUIbI XUMUUYECKON CBSI3M B OPraHUYECKUX
COEIMHEHHUSIX (OJIMHAPHBIE U KPATHBIE);

c(hOpPMUPOBAHHOCTh YMEHUS MPUMEHSTH MOJIOKEHUS TCOPUU CTPOCHUSI OPTraHUUYECKUX
BemecTB A. M. ByTiiepoBa 111 00BsICHEHHS 3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M
CTPOEHMUS; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUM XapaKTEepU30BaTh COCTAB, CTPOCHUE, (PUIHYECKUE U
XUMUYECKUE CBONCTBA THUIHMYHBIX TMPEICTABUTEICH Pa3IUYHBIX KJIACCOB OPTraHUYECKUX
BellecTB (METaH, 3TaH, dTWIICH, MPOIUJICH, aleTwieH, Oyraauen-1,3, metunoyraauen-1,3,
O€H30JI, METaHOJI, PTAHOJI, STUJICHTJIMKOJb, TJIUIEPUH, (PEHO, areTaabJAeTul, MypaBbUHAS U
YKCYCHasi KUCIIOTBI, TJIFOKO3a, KpaXMasl, IeJUII0J03a, AaMHUHOYKCYCHas KHCJOTa),
WJUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXIY HHUMH YPaBHEHUSMH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIIUNA ¢ UCTIOIb30BAHUEM CTPYKTYPHBIX (OPMYII;

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HCTOYHUKHU YTJIEBOJIOPOTHOTO CHIPHS
(#edTh, MPUPOIHBIN Ta3, YroJib), CIOCOOBl UX MEPEPAOOTKH M MPAKTUYECKOE MPUMEHEHHE
MPOAYKTOB NIEpepabOTKH;



c(OpPMUPOBAHHOCTh YMEHHUI NMPOBOJUTH BBIYMCIECHUS MO XHUMHUYECKUM YpPaBHEHUSIM
(Macchl, 00bEMa, KOTMYECTBA UCXOAHOTO BEIIECTBA MM MPOAYKTa PEAKIMH 10 U3BECTHBIM
macce, 00bEMY, KOJIMYECTBY OJJTHOTO U3 MCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIIUN);

c(hOPMUPOBAHHOCTh YMEHUW BIAJIETb CHUCTEMOW 3HAaHUW OO0 OCHOBHBIX METOJAX
Hay4YHOIO MO3HAHUA, MCIOJIb3YEMbIX B XMMHUU NPH H3YYEHUU BEUIECTB M XUMHUYECKUX
ABJICHUM (HAOJIIOJEHUE, W3MEpPEHHUE, SKCIEPUMEHT, MOJECIMPOBAHUE), HCIOJIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS ISl MPUHATUS DPEIMICHUA B KOHKPETHBIX JKU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTH YMEHUI COOII0IATh MPaBHIIa TIOJIb30BAHUS XUMUYECKOM MOCYI0M U
nabopaTopHbIM O0OpyJOBaHMEM, a TaKXke TNpaBwia oOpalleHHs C BeEIIeCTBAaMU B
COOTBETCTBUH C MHCTPYKILHUSAMH IO BBITOJHEHUIO JTA00OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOPMHUPOBAHHOCTh YMEHMI IJIAHUPOBATH U BBIMOJIHATH XUMHUUYECKHM SKCIIEPUMEHT
(IpeBpalleHuss OPraHMYeCKUX BEIIECTB IPU HarpeBaHUU, MOJyYSHUE ATUIICHA U U3YUYEHUE €TO0
CBOMCTB, Kaue€CTBEHHBIE pEAKIMM OPraHWYECKHUX BEILIECTB, JI€HATypalHs OEJIKOB NpH
HarpeBaHUM, LBETHbIE pEAKIHH OEIKOB) B COOTBETCTBUM C TMPAaBWIAMH TEXHUKHU
0e30MacHOCTH MpU  OOpallleHWHM C BellecTBaMM U J1a00OpaTOpHbIM O0OpYAOBAHHUEM,
IPEJCTaBIATh PEe3yibTaTbl XUMHUYECKOTO 3KCIepuMeHTa B (opMe 3alucHu ypaBHEHUU
COOTBETCTBYIOIIMX peakluid U (OpMyJIMPOBATH BBIBOJIbI HA OCHOBE ATUX PE3YJIbTaTOB;

c(hOPMHUPOBAHHOCTh YMEHUI KPUTHUYECKU AHAIU3UPOBATH XUMUYECKYIO MH(DOpMALUIO,
MOJIy4Ya€Myl0 M3 pa3HbIX HMCTOYHUKOB (CpeacTBa MaccoBoll HH(popmauuu, WHTEpHET U
JIPYTHX);

c(OpPMUPOBAHHOCTh YMEHHUH COOJIIOaTh NpPaBHJIa HKOJIOTUYECKH II€JIECO00Pa3HOro
NOBE/IECHUSI B OBITY U TPYIAOBOM JEATENBHOCTH B LIENSAX COXPAHEHHUS CBOETO 370POBbS U
OKpY’Karolllel MPUPOJIHON CPe/bl, 0CO3HABAThH OMACHOCTh BO3ACHCTBUS HA dKUBBIE OPTaHU3MBI
OnpeaenEHHbIX OPraHUYeCKUX BELIECTB, MoHUMAas cmbica mnokasarens [1/IK, moscuats Ha
npuMepax crnocoObl YMEHbUICHHS M IPEOTBPALLIEHHSI X BPEAHOIO BO3/IEHCTBUS HA OPraHUu3M
YEJIOBEKa,;

JUTsE 00YYAIOIIUXCSl C OTPAHUYEHHBIMH BO3MOKHOCTSIMU 37]0pPOBbS: YMEHUE MPUMEHSITh
3HaHUS 00 OCHOBHBIX IOCTYIHBIX METOJIaX MO3HAHUS BEIECTB U XUMUYECKUX SIBJICHUI;

JUISL CAEeNbIX M CIa0OBHIAAIIMX OOYYarOLIMXCS: YMEHHE HCIOJIb30BaTh pebe(HO-
TOYEUHYI0 cucteMy obo3Hauenuit JI. bpaiins ais 3anucu xumudeckux Gpopmyi.

11 KUIACC

[IpenMeTHble pe3ynbTaThl OCBOEHUSA Kypca «OOIas W HEOpPraHUYeCKas XUMUSDH)
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUN: O XMMHYECKOW COCTaBJISIONICH €CTECTBEHHO-
HAay4YHOW KApTUHBI MHUpA, POJU XMMHH B TIO3HAHUU SIBIICHUW TPHUPOABI, B (DOPMUPOBAHHUH
MBIIUICHUAS ¥ KYJbTYpPbl JTUYHOCTH, €€ (YHKIMOHAIBHOU TPAMOTHOCTHU, HEOOXOIUMOM JIsI
pelieHnsT MPaKTUYECKUX 3aJad W IKOJOTHUYECKH OOOCHOBAHHOTO OTHOIICHHUSI K CBOEMY
3JI0POBBIO Y IPUPOAHOM CPELE;

BJIAJICHUE CHCTEMOW XMMHUYECKHUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOMOJIATAIOLINE
MOHATHUS (XMUMHYECKUN 3JIEMEHT, aTOM, M30TOI, S-, P-, d- 3JIEKTPOHHBIE OpOMTAIM aTOMOB,



MOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BEM, BaJICHTHOCTb, JICKTPOOTPHUIIATEIIBHOCTh, CTETICHb
OKHCIICHHS, XUMUYECKasi CBsI3b (KOBaJECHTHAs, HWOHHAs, METAJUIMYeCKasi, BOJOPOJHAs),
KpUCTAJNIMYECKAs] PEIIETKA, THUIIBI XUMUYECKUX PEaKIUh, pacTBOpP, DJIEKTPOJIUTHI,
HEAJIEKTPOIUTHIL, FJEKTPOIUTHYECKAS TUCCOLIMALMS, OKUCIUTEIb, BOCCTAHOBUTENL, CKOPOCTh
XUMUYECKON  peaklMH, XHUMHUYECKOE pPABHOBECHE); TEOPUUM U  3aKOHBI  (TEOpHs
AJIEKTPOJIMTUYECKON aucconunanuu, nepuoauueckuii 3axkoH [[. M. MeHnneneeBa, 3akoH
COXpPaHEHMS MaCChl BEILIECTB, 3aKOH COXPAHEHHUS U MPEBPAIICHUS YHEPTUH TP XUMHYECKUX
peakimsx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMHUHU, MUPOBO33PEHUYECKUE 3HAHUS,
JeXalye B OCHOBE MOHUMAHMS IMPUYMHHOCTA M CUCTEMHOCTH XUMHUYECKUX SIBICHUM,
dakToNOrMYeCKUe CBEJIEHUS O CBOMCTBaX, COCTaBe, TOJYYEeHHH U 0OE30MacHOM
WCIOJB30BAaHUMA BAXHEUIIUX HEOPraHMYECKHX BEHIECTB B OBITY MW IPaKTHUYECKOU
NEATEIbHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh ~ YMEHMM  BBISBISITb  XapaKTepHbIE  TPU3HAKUA  TOHSTHH,
YCTaHABIMBATh WX B3aMMOCBS3b, UCIIOIB30BATh COOTBETCTBYIOIINE MOHATHS MPU OMUCAHUU
HEOPraHMYECKUX BEIIECTB U UX MPEBpAICHUN;

c(hOpMHUPOBAHHOCTh YMEHHUI UCIOIb30BATh XUMHUYECKYI0 CUMBOJIMKY JJISI COCTABIICHHUS
(GbopMyJ BEIIECTB M ypaBHEHUN XUMHUYECKUX PEaKUUi, CUCTEMATHUYECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHalbHbIC Ha3BaHUS OTICIBHBIX HEOPTraHWMYCCKHX BEIIECTB (yrapHbIN ras,
YIJICKUCIBIN Ta3, aMMUaK, raii¢Has u3BeCTb, HEeTalIéHasi U3BECTh, MUThEBASI CO/A, MUPUT U
IpyrHe);

c(OPMHUPOBAHHOCTh YMEHHUH OIpPEACNATh BAJICHTHOCTh M CTENEHb OKHCICHHUS
XUMHYECKUX DSJIEMEHTOB B COEAMHEHHUSX PAa3JIMYHOIO COCTaBa, BUJ XHUMHUYECKOW CBSI3H
(xoBaJieHTHAs!, HIOHHAS, METAJUTMYECKAsi, BOJIOPOHAS) B COSAMHEHUSX, TUIT KPUCTAILTMYECKOM
pPEIETKM KOHKPETHOTO BeEUIECTBAa (aTOMHAasl, MOJEKYJSpHAas, WOHHAs, MeETaJIn4yecKas),
XapakTep cpebl B BOJHBIX PACTBOPAX HEOPTaHUUECKUX COECAMHEHUM;

c(OPMUPOBAHHOCTh YMEHUW YCTAHABIWBATH MPUHAJICKHOCTh HEOPTaHUYECKUX
BELIECTB [0 UX COCTaBYy K OINpeNeIEHHOMY KJIacCy/Tpylie coelMHeHul (IpOoCThle BElecTBa
— METaJUIbl 1 HEMETAJLJIbI, OKCUJIbI, OCHOBAHUS, KUCIOTHI, aM()OTEPHBIE THAPOKCHUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHUH pacKpbIiBaTh CMBICH mepuoauueckoro 3akoHa J[. .
MenneneeBa M JAEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTHYECKYIO QYHKITUU;

c(hOPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh JIJIEKTPOHHOE CTPOCHUE AaTOMOB
XUMHYECKHUX 31EMEHTOB 1—4 nepronoB llepnoanueckoi CUCTEMbBI XUMHUYECKUX 2JIEMEHTOB /1.
W. MenneneeBa, HCIONB3YS MOHATUS «S-, P-, d-DIIEKTPOHHBIE OPOUTAIINY, «IHEPTETUUCCKUE
YPOBHI», OOBACHITH 3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX
COEIMHEHUN MO nepruoaaM U rpynnam llepuoanueckor cucTeMbl XMUMAYECKUX 3JIEMEHTOB /1.
H. Menneneena;

c(OPMUPOBAHHOCTh YMEHUN XapaKTepHu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE
CBOMCTBAa HEOPraHMYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPXKAATh CYIIECTBOBAHHE
T€HETUYECKON CBA3M MEXIY HEOPraHMYECKHMMHU BEIIECTBAMH C TIOMOIIbIO YypaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIl;

c(hOpMHUPOBAHHOCTh YMEHHUSI KJIAaCCU(DUITMPOBATH XUMHUYECKUE PEAKIIUU 110 PA3TUIHBIM
MpU3HaKaM (YUCIIy U COCTaBY pEarupyrolux BEIIECTB, TEIIOBOMY 3(hdekTy peakiuu,



W3MEHEHUIO CTEMEHEW OKWUCIEHUS JJIEMEHTOB, OOpPaTUMOCTH PEaKIUH, yYaCTHIO
KaTajau3aropa);

cOPMHUPOBAHHOCTh YMEHHH COCTABJIATh YypaBHEHHUS pEaKIHMAd pPa3IMYHBIX THIIOB,
TIOJTHBIC W COKpAIIEHHBIE YpPaBHEHHs peaklUii MOHHOTO OOMEHA, YUHMTHIBASI YCIIOBHS, MPH
KOTOPBIX 3TU PEAKIIUH UIYT 10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHUW MPOBOAWTH PEAKIINHU, MOATBEPKIAIONMINE KAYeCTBEHHBIN
COCTaB pA3IMYHBIX HEOPTaHWYECKUX BEIIECTB, PACIIO3HABATh OMBITHBIM IyTEM HOHBHI,
NPUCYTCTBYIOIINE B BOJIHBIX PACTBOPAaX HEOPTAHUICCKUX BEIIECTB;

c(OpPMHUPOBAHHOCTb yMEHUI packpbIBaTh CYIIHOCTh OKHCJIUTENIBHO-
BOCCTAHOBUTEJBHBIX PEAKIMM IIOCPENCTBOM COCTABJICHUS D3JIEKTPOHHOIO OajlaHca ITHX
peaKkuuu;

c(hOpPMHUPOBAHHOCTh YMEHHUM OOBSICHATH 3aBUCUMOCTb CKOPOCTU XUMHUYECKON peakinu
OT Pa3JINYHBIX (PAKTOPOB; XapaKTep CMEIIECHUS XUMUYECKOTO PABHOBECHS B 3aBUCHMOCTHU OT
BHeIIHero Bo3zAeicTBus (mpuniun Jle [larense);

c(hOPMUPOBAHHOCTh YMEHUN XapaKTEepU30BaThb XMMHUYECKHE MPOLECCHI, JIEKAIIUe B
OCHOBE  MPOMBIILIEHHOTO  TOJYYEHHS] CEpPHOW  KHUCJIOThI, AaMMHaka, a  TaKxKe
c(OPMUPOBAHHOCTh NPEJCTaBICHUA 00 OOIIMX HAy4YHBIX MPHUHLMIAX U SKOJIOTMYECKUX
npo0sieMax XUMHUYECKOTO MTPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHHUI MNPOBOAUTH BBIYMCIEHUS C HCHOJIb30BAHUEM MOHATHS
«MaccoBasi J0Jisl BEIIECTBA B PacTBOPE», OObEMHBIX OTHOILICHUW ra30B NPH XMUMHYECKUX
peaxkuusx, Macchl BELIECTBA WM 00BbEMa ra30B 10 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce
WK 00bEMY OJTHOTO M3 YYaCTBYIOLIUX B PEAKIIUU BELIECTB, TEIIOBOrO 3(PpQeKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS DHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHU COOJTIOAATH MPaBUJIa MOJB30BAHUS XUMUYECKOU TOCYI0M U
7a00paTOpHBIM  000pY/IOBaHMEM, a TakXKe IMpaBWia oOOpallleHus C BELIECTBAaMHU B
COOTBETCTBUH C MHCTPYKLHSAMH IO BBITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHMH IUIAHUPOBATH M BBIMOJIHATH XUMHUYECKUHA 3KCHEPUMEHT
(pa3noxeHue mepokcHuia BOAOPOJAa B NPUCYTCTBUU KATalu3aTopa, ONpPENEJIEHUE Cpe.bl
pPacTBOPOB BEIIECTB C MOMOILIBIO YHHMBEPCAIBHOIO WHJMKATOPa, BIUSHUE Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XMMHYECKOW pEakluu, peaklud HOHHOTO OOMEHa, KayeCTBEHHBIE
peakuuu Ha cyibdar-, KapOoHAaT- U XJIOPHUI-aHUOHBI, HA KAaTHOH aMMOHHS, pELICHHE
HKCIIEPUMEHTAIbHBIX 3a7au Mo TemMaMm «Mertamibs»y u «Hemeramisl») B COOTBETCTBUM €
MpaBuUIaMU TEXHUKM OE€30MacHOCTH NpH OOpallleHHWH C BElIeCTBaMU W JabOpaTOpHBIM
000pyI0BaHUEM, MPEACTABIATh PE3YJIbTAThl XUMUYECKOIO IKCIIEPUMEHTA B (hOpME 3amHcH
YpaBHEHUH COOTBETCTBYIOIIMX peakuuid u (HOopMyauMpoBaTh BBIBOJABI Ha OCHOBE JTHX
pE3yIbTATOB;

c(OPMUPOBAHHOCTh YMEHUM KPUTUYECKH aHATU3UPOBATh XUMHUYECKYIO0 MH(POPMAIHIO,
MOJIy4YaeMyl0 M3 pa3HbIX MCTOYHUKOB (CpEICTBa MAaccOBOM KOMMYyHHUKanuu, VHTepHET H
IPYTHX);

c(OpPMUPOBAHHOCTh YMEHHUH COOJIIOaTh TpPaBHJIa HKOJIOTUYECKH IIeJIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYIOBOM NEATENBHOCTH B LIENSAX COXPAHEHHUS CBOETO 370POBbS U
OKpY>Karollel MpUPOJAHON CPe/ibl, 0CO3HABAThH OMACHOCTh BO3ACHCTBHUS Ha dKUBbIE OPTaHU3MBI



ornpenenéHHbIX BEUIECTB, MOHUMas cMbIci mokasaress [1IK, moscHaTh Ha mpumepax crnocoobl
YMEHBIIECHUS U MPEJOTBPAIICHUS UX BPEIHOTO BO3CHCTBUS HA OPTaHU3M YEIIOBEKa;

111 00YyYaroIUXCsl C OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 3/I0POBBSI: YMEHHUE MPUMEHATh
3HaHUS 00 OCHOBHBIX JTOCTYIHBIX METO/IaX MO3HAHMS BEUIECTB U XUMHUUECKUX SBJICHHIA;

Ui cHenbIX M cHaboBUAALIMX OOydYaroUIMXCS: YMEHHE HCIOJb30BaTh pelibeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins ans 3anucu xumudeckux Gpopmy.

IlepeyeHb npakTHYecKuX padoT

10 kiace
1 . Ilpaktuueckas padbora Ne 1 «IlosyueHue 3TUIEHA U OMBITHI C HUMY;
2. IlpaxTtuueckas padorta Ne 2 «Ilomyuenue u cBoiicTBa KapOOHOBBIX KHCIIOTY;
3. IIpakTnueckas padota Ne 3 «PenieHne skCriepUMEHTaNbHbBIX 3a/1au»;
4. Tlpaktuueckas padota Ne 4 «Pacno3HaBaHue miacTMacc U BOJIOKOHY.

11 knace
1 . I[Ipaktruueckas padora Ne 1 «IIpuroroBnenue pacTBOPOB € 3aJaHHON MOJISIPHON
KOHIICHTPALUEN»;
2. IlpaxTtuueckas padorta Ne 2 «PenieHue skcriepuMeHTaIbHBIX padboT 1o TeMe « MeTably»;
3. Ilpaktrueckas pabota Ne 3 «Pemienne skciepuMeHTATbHBIX paboT mo Teme «Hemeramib.

IlepeyeHnb 1a00PaTOPHBIX ONBLITOB
10 kiace

1. IsroToBieHne MOCIIECH MOJIEKYJT YIJIEBOJAOPOIOB

2. O3HakoMJieHUE ¢ 00pa3LaMu MpoayKTOB HedTenepepadoTKu

3. Oxkucnenue metaHans (3TaHanst) okcugoMm cepedpa (l). Oxucienue meranans (dTaHass)
rugpokcuaom meau (1)

4. PacTBOPUMOCTD >KUPOB, JOKA3aTEILCTBO UX HEMPEALIBHOTO XapaKTepa.

5. CBoOMCTBa IJIIOKO3bI KaK alibJIETHI0CIUPTA.

6. BzanmoneincTBue caxaposbl C THAPOKCUIOM KaJlbIIUs

7. IIpUrOTOBJICHME KPaxXMaJbHOTO KJIEHCTEpAa M €ro B3auMOJECHCTBHE C HomoMm. ['maponu3
KpaxMmasa

8. O3HakomiieHHEe ¢ 00pa3laMu NPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH

9. liBeTHBIC peaku Ha OCIKU

10. CpoiicTBa KanpoHa

11 kjaacce



1. 3yuenue BIUSHUA Pa3IMYHbIX (PAaKTOPOB HA CKOPOCTh XUMHUECKUX PEaKIINi
2. OnpeneneHue peakiuy Cpeibl YHUBEPCATbHBIM HHIUKATOPOM.

3. 'maponus coneit

IlepeyeHb KOHTPOJILHBIX PadoOT
10 kiace
Kontponbnas padorta Ne 1 mo remam «Teoprst XUMHUECKOTO CTPOSHHSI OPraHUIECKIX
COEAUHEHUI», « Y TIIEBOIOPOIBI»;
Kontponbnas padora Ne 2 o temam «Kucnopoconepxaiiue opraHuuecKue COeIMHEHUS»,

«A30TCoIepKaIIE OPTaHUYECKUE COETMHEHUS.

11 kaace

KonTtponrhas pabota Ne 1 no teme «TeopeTuueckrie OCHOBbI XUMUM.

KonTtpoabsnas pabota Ne 2 1o teme «Heopranudeckass XUMHS.



3. TemaTuueckoe INIAHUPOBAHME C YKAa3aHUEC KOJIUYECTBA YaC0B, OTBOAUMbIX HA OCBOCHHE KasKI0# TeMBbI.

10 kaace
OcHoBHBIE BHIBI A1eSIT€JIbHOCTH OcHoBHBIE
Paien Koua-Bo Tenur Kou-Bo 00yJaImmnxcs HaIpPaBJICHUS
4acoB 4acoB (Ha ypoBHe YHUBEPCAJBHBIX Y4eOHbBIX BOCIIMTATEJIbHOM
neiicTBHM) NeATEJLHOCTH
1.Ilpenmer OOBICHATh, HOYEMY OPTaHUYECKYIO0 XUMUIO
OpPraHUYECKON XUMUH. BBIJICIIAIIN B OTJICIBHBIN pa3aesl XHMHUH.
Teopus XUMHUYIECKOTO 1 [TepeunciaTh OCHOBHBIC MPEATIOCHUTKN
CTPOEHUS OPTaHUIECKUX BO3HHKHOBEHUS TEOPUH XUMHUYIECKOTO CTPOCHHUS.
BEIIIECTB Paznmuuate Tpu OCHOBHBIX THIIA YTIEPOTHOTO
1. Teoous 2. CocrosiHue CKeJIeTa: pa3BETBICHHBIN, HEPA3BETBIEHHBIN U
' P AIIEKTPOHOB B aTOME. HUAKIUYECKUM.
XUMUYIECKOTO
CTDOCHIS DeKTpOHHAs IPUPOJIa 1 OnpenensTb HaJTU4YKUE aTOMOB YTiepo/a,
P XUMHUUYCCKHUX CBS3CH B BOJIOPOJIa U XJIOpPa B OPraHMYECKUX BEIIECTBAX.
OpTaHUYECKUX
COeTHHEHHMI 3 OpraHUYECKUX PaznuyaTh MOHATHS «3JEKTPOHHAS 000JI0YKa» U 2,5
TMpupoa ' COCJIMHEHUSIX «QIIEKTPOHHAs opOuTaby. M3o00paxaTh
pHp AIICKTPOHHBIC KOH(PHUTYpaIlii aTOMOB JIEMEHTOB
XUMHYCCKUX
- 1-10 1 2-ro nMepruoi0B € MOMOIIIBIO JIEKTPOHHBIX
U TpauecKuX dICKTPOHHBIX (OPMYII.
3. Knaccudukamms pad p (opmy
OOBICHATH MEXaHU3M 00pa30BaHUs U
OpTraHUYECKUX 1 .
. OCOOCHHOCTH G - U T - CBSA3EH.
COEIMHEHUN
OrnpenensiTh NPUHAIEKHOCTh OPTaHUYECKOTO
BEIIIECTBA K TOMY WJIM HHOMY KJIAcCy IO
CTPYKTYpHOI opmyie.
2. YT1I1€eBOa0pO/IbI 9 OOBSACHITH IPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJI aJIKaHOB Ha OCHOBE MPEJCTaBICHUH O
1. Ilpenenbubie .
2 rudpuu3anmu opouTasei atoma yriepoaa. 3)

YIJIEBOJIOPO/IBI - ATKaHbI

N3roraBiuBaTh MOAEIN MOJIEKYJI AJIKAHOB,
PYKOBOJICTBYSICh TEOPUEN XUMUUYECKOTO




CTPOEHMsI OPraHU4eCKUX BeuiecTB. OTanyaTh
rOMOJIOTH OT n30MepoB. HazbIBaTh ajnkaHbl 1O
MEXIyHapOaHON HOMeHKIaType. COCTaBIATh
YPaBHEHUSI XUMUYECKUX PEAKIIMIA,
XapaKTEPU3YIOIUX XUMUYECKHE CBOWCTBA
METaHa U €ro roMoJoroB. Pemars pacyéTHbie

3a/1a4v Ha BbIBOJ (POPMYJIbI
OpPraHUYECKOr0 BEILIECTBA.

2.HenpenenbHbie
YIJIEBOIOPO/IbI (QJIKEHBI,
aJIKaJUEHbI U aJIKUHBI)

OOBACHATH NPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIBI 3TUJIEHA HA OCHOBE MPEACTABICHUI O
ruOpuan3aluy aTOMHBIX OpOuTalell yrieposa.
N300paxaTh CTpyKTypHbIE (POPMYJIbI ATTKEHOB U
UX U30MEPOB, HA3bIBATH AJIKEHBI 110
MEXIYHAPOJIHON HOMEHKIIATYpPE, COCTABIISTh
(OpMyJIbI AIKEHOB 10 UX Ha3BaHUSAM.
[lepeuncnarh cnocoObl MOTYyYEHUs ATTKEHOB U
00JIaCTH X TPUMEHEHUS.

CocTaBnsiTh ypaBHEHHS] XUMHUECKUX PEAKLIHA,
XapaKTEPU3YIOIINX XUMUYECKHUE CBOMCTBA
ankeHoB. [lomyyaTs 3THIIEH.

Jloka3bIBaTh HENMPEAEIBHBIN XapaKTep ITUIICHA C
MIOMOILBIO KAYECTBEHHOM peaKIMu Ha KpaTHbIE
CBS3U.

CocTaBisATh ypaBHEHUS] XUMHUYECKUX PEAKIIHM,
XapaKTEPU3YIOIIMX HEMPEAEIbHBIN XapaKkTep
AJIKaJJMEHOB.

OOBICHATD SP- THOPUAU3ALUIO U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI
alleTUJICHA, Ha3bIBaTh TOMOJIOTH alleTHIIEHA 11O
MEXIYHAPOJAHON HOMEHKIIATYpPE, COCTABIISTh
YpaBHEHUS PeaKUnid, XapaKTepU3yIOIIHNX
XUMHUYECKUE CBOIMCTBA alleTUJICHA.

1,5




3. Apenbl
(apomatuueckue
YTIIEBOIOPO/IbI)

OOBSACHATD IEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OEH3071a.

N300pakath CTpyKTypHYIO (hopmyiry OeH3051a
JBYMSI CITOCOOaMH.

OOBACHATD, KaKk CBOMCTBA O€H3051a 00YCIOBICHBI
CTPOCHHEM €T0 MOJICKYJIbI.

CocTaBisaTh ypaBHEHUS PEAKIIUN,
XapaKTEePU3YIOIINX XUMUISCKUE CBOWCTBA
OCH30J1a ¥ €0 TOMOJIOTOB.

4. ITpupoHbie XapakTepu3oBaTh COCTaB MIPUPOJIHOTO ra3a u 5,8

MCTOYHUKH U MOMYTHBIX HEPTIHBIX Ta30B, CIIOCOOBI

nepepadoTKa nepepadoTKu HeTH.

YIJIEBOIOPOIOB OOBsCHATH OTIIMUNE OCH3WHA TIPSIMOM MEPErOHKU

OT KPEKUHT-0CH3HUHA.

KontposnbHas padora 1

10 TEMaM «TeOopus KoHTpob 3HAHUM IO TEMAM «TEOPHS

XUMHUYECKOTO CTPOCHUS XUMHUUYECKOTO CTPOCHUSI OPTaHUYECKUX

OPraHUYECKUX COCIMHEHUINY. « Y TJIIEBOJOPOIbD».

COCOMHEHUI.

«YTIEBOAOPOIBD
3. 11 N3o0paxarh 00my0 (opmylly OJHOATOMHBIX 5,6
Kucnopoaconep:xa MPEIEIIbHBIX CIIUPTOB.
1€ OPraHUYECKHUE OOBsCHITH 00pa30BaHUE BOAOPOIHOM CBSI3U M €€
COEMHEHUS BIIUSIHUE HA (DU3UYECKHE CBOMCTBA CITUPTOB.

1.CiupThl U eHOITbI

CocTaBnsiTh CTPYKTYpHbIE (OPMYJIBI CIMPTOB U
UX  HM30MEPOB,  Ha3blBaTh  CHOUPTHI  TIO
MEXKIYHApPOJIHON HOMEHKJIAType.

OOBICHATH 3aBUCUMOCTH CBOMCTB CIHUPTOB OT
Hannuus QyHKmoHanbHOM rpynmsl (-OH).
CocTaBisITh ypaBHEHUS peaKkuuii,
XapaKTEPU3YIOIIMX CBOKWCTBA CIIUPTOB.




XapakTepu3oBath (HU3HOIOTHYECKOE JEeHWCTBUE
MeTaHoJIa U dTaHoJa. [IpoBOaUTE KaueCTBEHHYIO
pEaKIUi0 Ha MHOTOATOMHBIE CITUPTHI.

OOBSICHATHh 3aBUCUMOCTH CBOWCTB (DeHOIa OT
CTPOEHHUS €r0 MOJICKYJbl, B3aWUMHOE BIUSHUC
aTOMOB B MOJIEKYJIe Ha MpuMepe peHona.
CocTaBisTh ypaBHEHUSI PEAKIIUH,
XapaKkTepU3yOIIUX  XHUMHYECKAE  CBOMCTBA
dbeHona

2.Anpnerusipl, KETOHBI 1
KapOOHOBBIE KHCIIOTHI

CocraBnsate GOpMyJIbI U30MEPOB M T'OMOJIOTOB
aJbJICTUI0B M HA3bIBaTh MX 110 MEXKIYHAPOIHOU
HOMeHKIaType. OObSACHATH 3aBUCUMOCTh CBOMCTB
aNBACTHIOB OT CTPOSHMsS UX (YHKIIMOHAIHHOM
rpynnbl. [IpoBoANTE KaueCTBEHHBIE aHAJIM3bI HA
anpaerunpl. COCTaBIATh YpaBHEHUS PEAKLHM,
MTOATBEPKAAOIINX CBOMCTBA aJIbJCTHJIOB.
CocraBnate GoOpMyJibl U30MEPOB U T'OMOJIOTOB
KapOOHOBBIX KHCJIOT W Ha3blBaTh MX IO
MEXIyHApOJAHOW HOMEHKJIaType. OOBACHATH
3aBUCHUMOCTh CBOMCTB KapOOHOBBIX KHCJOT OT
Hannuusg QyHkunoHaabHoH Tpymmbl (COOH-).
CocTraBiiaThb YpaBHECHUSA peaKiuu,
XapaKTEPU3YIOIINX CBOMCTBA KapOOHOBBIX
kucior. IlomydaTh yKCYyCHYXO  KHCJIOTY |
JIOKa3bIBaTh, YTO 3TO BEILIECTBO OTHOCHUTCSA K
KJIaccy KUCIOT. OTan4yaTh MypaBbUHYIO KUCIIOTY
OT YKCYCHOM C ITOMOIIBI0 XMMUYECKUX PEAKIIUM.
Pacnio3zHaBaTh ~ OpraHM4YecKHe€  BEIIECTBA  C
MIOMOIIbIO KAYECTBEHHBIX PEAKIIHIA.

5,6

3.CnoxHbie 3(pUpHI.
Kupsr

CocTaBnsATh ypaBHEHUS peaKUi dTepUPUKALIUU.
OOBACHATD, B KAKOM CIIy4ae THAPOIU3 CIOKHOTO
a¢upa HEOOpATUM.

OOBICHSATH OMOJIOTUYECKYIO POJIb KUPOB.

5,6,8




CoOmroniath npaBuia 6€30MacHOro ooparieHus
CO CpeACTBaMHU OBITOBOM XUMHH

4.YrneBoasl OOBSACHITH OMOJIOTHYECKYIO POJIb TJIFOKO3HI. 6,6
[IpakTH4ECKH TOKA3bIBATh HAIMYHE
(GYHKIHMOHATIBHBIX TPYII B MOJIEKYJIE TJIFOKO3BI.
OOBsICHATH, KaK CBOMCTBA caxapo3bl CBSA3AHbI C
HaJIM4YreM QYHKIIMOHAIBHBIX TPy B €€
MOJIEKyJ€e, U Ha3bIBaTh 00JACTH MPUMEHEHHUS
caxapo3bl. COCTaBJISITh YPABHEHUS PEAKLUM,
XapaKTEPU3YIOLIUX CBOMCTBA CaXxapo3bl.
CocTaBnsaTh ypaBHEHHS pEAKLIAN THIPOIIA3A
Kpaxmasa U MOJMKOHIECHCAIIMH MOHOCAXapU/I0B.
[TpoBOANTH KAaUECTBEHHYIO PEAKIIMIO HA KpaxMall
4, AMUHBI CocTaBisTh ypaBHEHUS PEAKIIUN, 5,6
A3otcoaeprkanme AMUHOKHUCIIOTHI. benku XapaKTEepU3YyOLIUX CBOMCTBA aMUHOB.
OpraHH4Y€eCcKue A3oTconepiKaiue OOBICHATH 3aBUCUMOCTh CBOMCTB AMUHOKHCJIOT
COCANHCHUA TeTCPOLUKINYICCKNAC OT CTpOEHUS UX (QYHKIIMOHAIBHBIX TPYIIIL.
COCJIMHEHUSI. Ha3piBaTh aMUHOKHCIIOTHI IO MEXKYHAPOIHON
HykJIeMHOBBIE KUCIOTHI HOMEHKJIaTyp€ U COCTaBIISITh YPABHEHUS
peaKkui, XapaKTepU3YIOIIUX UX CBOWCTBA.
OOBICHATH OMOJOTUYECKYIO POJIb OEIKOB U UX
IIPEBPAILEHAN B OpraHU3Me.
XUMUSA U 3[10pOBbE [1IpoBOAUTE 1IBETHBIE PEAKIIUU HA OCIIKH.
YeJI0BEKa OOBACHITH OMOJIOTMYECKYIO POJIh HYKJIEUHOBBIX
KHCJIOT.
[Tonmp30BaThCA HHCTPYKIIMEHN K JIEKAPCTBEHHBIM
npenapaTam.
KonTtponbshas pabora 2
10 TEMaM KonTpoiib 3HAHUU o TEMaM
«Kucnopoaconepxarniye «Kucnopoaconepxariue OpTraHUYECKUE 5
OpraHu4ecKue COEJIMHEHUSD». «A30TCOJEpKAIlMEe OpraHUYEeCKUe
COECTUHEHUSD). COEJIMHEHUSD)

«A3zoTcoaepkanime




OpraHUYeCKue
COEIMHECHUSD
5. Xumus 6 CuHTeTHYECKHE OOBICHATH, KaK 3aBUCIT CBOWCTBA MOJTUMEPOB OT 15
IIOJIMMEPOB MTOJIUMEPBL. 1 UX CTPOCHHS.
Konnencanmonueie 3anuceiBaTh YPaBHEHUS PEAKIIMA
nonumepsl. [lenomnactsl MoJMMEpHU3aluu. 3auChiBaTh YPaBHEHUS
HarypanbHeiil kayudyK. 1 peaKuui MOJIUKOHICHCALIUH.
CHUHTETHYECKHUE KAYUYKHU [lepeuncnsaTh NPUPOAHBIE HCTOYHUKHU KaydyKa.
CHUHTETHYECKHE BOJIOKHA 1 [IpakTH4eCKH pacrno3HaBaTh OPraHUYECKUE
[TpakTrueckas padorta Ne BEIIIECTBA, UCIIOJIb3Yys KAQUECTBEHHbBIC PEAKLIUH.
4 «Pacno3naBanue 1
IIJJACTMACC U BOJIOKOHY
OpraHnueckass XuMus,
YEJIO0BEK U PUpoaa 1
HTorosslii ypok no
Kypcy xumuu 10 knacca
344
Hroro:
Kuacce 11
OcHoBHbBIC
Kout-Bo Kou-Bo OcHOBHBIE BU/IbI IeITEJbHOCTH 00y4AKOIIUXCH | HANPABJICHHUS
Paznen Tembl (Ha ypoBHe YHHUBEPCAJBbHBIX Y4e0HBIX BOCIIUTATEJIbH
4acoB 4acoB . . .
NeHCTBUI) on
AeSITeJIbHOCTH
IoBTOpEHME 1 IToBTOpUTH OCHOBHBIE KJIACChl HEOPraHUYECKUX
[ToBTOpEeHME Kypca N
v 10 xtacca 1 COCJIMHEHMH, TPOCNE/MTh TCHETHYECKYI0 CBA3b 15
OPraHMYECKUX U HEOPTraHUYECKUX COCTMHEHMUIA.
1. Teopernueckue | 19 1.Baxuerimue Ilepeuncnars BAKHEHUILINE XapaKTEPUCTUKH
OCHOBBI XUMMH XUMHWYECKUE MOHITUA U 4 XUMUYECKOro djeMeHTa. QOOBSCHATh pasiiuuue 1,5
3aKOHBI MEXJY TOHATHSIMM  «XHMHUYECKUH  DIIEMEHT),




CHYKIIAZ,  «HU30TOI». [IpumeHnsTh  3aKOH
COXPAaHEHHUS MacChl BEIIECTB MPU COCTABICHUH
YPAaBHEHUN XHMHYECKUX peakuuil. Onpenensrs
MaKCHMaJbHO BO3MOXXHOE YHCJIO JJIEKTPOHOB Ha
HHEPreTHYECKOM YPOBHE. 3aMUChIBaTh IpauuecKue
ANIEKTPOHHBIE (OPMYIBI S-, P- U O-2JEMEHTOB.
XapakTepus3oBaTh MOPSTIOK 3aIOJIHEHUS
ANEKTPOHAMHU  DHEPreTUYECKUX  YpOBHEH U
noaypoBHeil B aromax. OOBICHATH, B UéM
3aKJIIOYaeTcss  (PU3MYECKUM  CMBICT  TOHATHUS
«BaJIEHTHOCTb». OOBACHATh, YEM OMNPEHCIIAIOTCS
BAJCHTHBIE  BO3MOXKHOCTH  aTOMOB  DPa3HBIX
351eMeHTOB. COCTaBIATh rpaduuecKue HIEKTPOHHbBIE
dbopmynsl azota, ocdopa, Kuciopoga U cephl, a
TAaKKe  XapaKTepH30BaTh HW3MEHEHHUS pPaIlyCcoB
aTOMOB XMMHYECKHX 3JIEMEHTOB I10 TIeproaam u A-
rpynmnaM nepruoIuIecKor TaOIUIIbL.

2.CtpoeHue BemiecTna

OOBICHATH MEXaHU3M 00pa30BaHM HOHHOM U
KOBAJICHTHOM CBSI3M W OCOOEHHOCTHU
(Gu3NYeCKUX CBONCTB HOHHBIX W KOBAJIEHTHBIX
COCIMHEHUM.

CocTaBnaTh  3JEKTPOHHBIE (POPMYJBI  MOJEKYJI
KOBaJICHTHbIX coeluHeHUuN. OOBSICHATh MEXaHU3M
oOpa3oBaHUs BOJOPOIHON U METAJUTMUECKOM CBsI3en
M 3aBUCMMOCTb CBOWCTB BELIECTBA OT BHUIA
XUMHUYECKOH CBs3U. OOBICHATH MPOCTPAHCTBEHHOE
CTPOECHHUE MOJIEKYJ OpraHUYECKUX u
HEOPTaHUYECKUX  COCAMHEHUH C  MOMOILIBIO
NpeACTaBICHU O TUOpUAM3aUUd  OpOUTAJIEH.
OOBSICHATH 3aBUCUMOCTb CBOWCTB  BeILIECTBA OT
TUIA €ro KPUCTAUINYECKOU pemméTku. OOBSCHATDH
MPUYUHBI MHOTO00Opa3Husl BEIIECTB.

1,5




3. XuMH4YeCKHe peakinuu

IlepeuncnaTrs IPU3HAKHA, II0 KOTOPBIM
KJIACCUPUIUPYIOT XUMUYECKUE PEAKIINH.
OOBACHATD  CYIIHOCTh XMMHYECKOH  PEaKIIHH.
CocTaBnsATh ypaBHEHUS XUMHUYECKHX pPEaKLUu,
OTHOCSIIHUXCS K onpeaenéHHoMmy Tuiry. OObICHATD
BIIMSIHUE KOHLEHTPALMH pPEAreHTOB Ha CKOPOCTh
TOMOT'€HHBIX M T€TEPOreHHbIX peakiuil. OObsICHATH
BIMSIHUE pa3IMYHbIX (AKTOPOB Ha CKOpPOCTb
XUMUYECKOM  peakluu, a TakkKe 3HauycHue
OPUMEHEHUS KaTajlu3aTOpOB M HHIHMOUTOPOB HA
npakTuke. OOBACHATH  BIUSHUE  U3MEHEHHUS
KOHIICHTPALUU OJHOTO U3 pearupyrolux BEIIECTB,
TEMIEpaTypbl W  [JaBJIECHUSA HA  CMELICHUE
XUMHUYECKOI0 PABHOBECHS

1,58

4.PactBOpBI

XapakTepu3oBaTh CBOMCTBA Pa3IUYHBIX BHUJOB
JUACHEPCHBIX  CUCTEM,  YKa3blBaThb  IPUYUHBI
KOAryJIAluy KOJUIOUIOB ¥ 3HAYEHHE ITOTO SIBJIICHUS.
Pemate 3agaum Ha TPUTOTOBICHHE PpPacTBOpa
ONPEAECIEHHON MOJISIPHON KOHLIEHTpaluu. [ 0TOBUTH
pacTBOp 3aJaHHOM  MOJISIPHOM  KOHUEHTpPALUH.
OOBICHATH, TOUEMY PACTBOPHI BEIIECTB C HOHHOW U
KOBAJICHTHOM  TIOJSIPHOW  CBS3bKO  MIPOBOJSAT
anexktpuueckuii Tok. Ompenenste pH cpenbl ¢
ITOMOILBIO YHHUBEPCAIBHOTO VHJIMKATOPA.
OOBSICHATH C MO3UINN TEOPUH DIECKTPOIUTUUECKON
JACCOLMALINM CYIIHOCTh XHMHWYECKHUX PEaKLUu,
npoTeKkaronmx B BogHou cpene. (CocTaBisTh
MOJHBIE W  COKpalI€HHbIE HWOHHBIC YpPABHECHUS
pEaKIMid, XapAKTEPU3YIOIIUX OCHOBHBIC CBOMCTBA
BAXHENIINUX KJIACCOB HEOPTAHUYECKUX COCTUHEHUM.
OnpenensaTe peakiyio CPeabl pacTBOPA COJIM B BOJIE.
CocTaBiATh  ypaBHEHMS peaklud  THAPOJIM3a
OPraHUYECKUX U HEOPraHUYECKUX BELIECTB.

1,5




5. DIEKTPOXUMHUYECKUE
peakiuu

OOBSACHITH IPUHITUIT PAOOTHI TATBBAHUYECKOTO
aneMenTa. OOBSICHATh, KaK YCTPOEH CTaHIAPTHBIN
BOJIOPOJIHBIN AnekTpo. [Tonb30BaThes psaioM
CTaHJAAPTHBIX JICKTPOIHBIX MTOTEHITUATIOB.
OTnauyaTh XUMHAYECKYHO0 KOPPO3HUIO OT
ANEKTPOXUMUYECKOU. OOBSICHATH NPUHIIUIIBI
3aIUThl METAUTMYECKUX U3JICTUN OT KOPPO3UH.
OOBSACHSTH, KAKHE MTPOIIECCHI TPOUCXOIAT HA KaTOe
W aHOJIe MPHU DJICKTPOJIM3E PaCIJIaBOB M PaCTBOPOB
coisieit. COCTaBIATh CYMMapHbIC ypaBHEHUS PEAKITUI
AJIIEKTPOJIN3A.

5,6

2.
HeOpFaHI/I‘-IGCKaH
XUMUA

11

1.Mertasuibl

Xapaktepu3oBaTrh OOIIME CBOMCTBA METANIOB U
pPa3bsICHATh KX Ha OCHOBE IMPEICTaBICHUN O
CTPOEHHUH aTOMOB METAIJIOB, METAUIMYECKOU CBSI3U
U METAUIMYECKOM KPUCTAIUIMYECKONW PEUIETKE.
NnmoctpupoBath MpuMepaMu CIIOCOOBI MOTYyUECHUS
METaJUIOB. XapaKTepHU30BaTh XUMUYECKUE CBOMCTBA
MetamuioB |A—IIA rpynn u antoMuHUS, COCTABISATh
COOTBETCTBYIOIINE YpaBHEHUS peakiuii. OObICHIThH
OCOOEHHOCTH CTPOCHHSI aTOMOB  XUMHUYECKHX
aneMeHTOB b-rpynm nepuoandeckon cucrtemsl . U.
MenneneeBa. CoCTaBisITh YpaBHEHUS pEaKUUU,
XapaKTEepU3YyIOUMX CBOMCTBA MENIU, IIMHKA, TUTAHA,
xpoma, xkeinesa. [IpenckaspiBaTe CBOMCTBA CILIABA,
3Has ero coctaB. OOBICHATh, KaK W3MEHSIOTCS
CBOMCTBa OKCHUJOB M THUJIPOKCHJIOB METAILIOB IO
nepuoaamM U A-rpynmnaMm MepuogIudecKor TaOJIUIIbL.
OOBSACHSTH, KaK U3MEHSIIOTCS CBOMCTBA OKCHUJIOB U
TUAPOKCHUIOB XUMHYECKOTO AJIEMEHTA c
MOBBIIICHUEM CTENEHU OKHCJIEHUS €ro aroma.
3anuchiBaTh B MOJICKYJISIPHOM U HWOHHOM BHJIE
ypaBHEHHUS XUMUYECKUX peaKIuu,
XapaKTEepU3YIOUIUX KHUCIOTHO-OCHOBHBIE CBOICTBA
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OKCHJOB M THUJPOKCHUIOB METAJIOB, a TaKXe
AKCIIEPUMEHTAIIBHO  JOKA3bIBaTh HAJW4YHE JTHUX
cBoiicTB. Pacmo3HaBatb  KaTHOHBI  COJIEM C
TMOMOIIBI0 KAaYE€CTBEHHBIX PEAKITUU.

2.HemeTasibl

XapakTepru3oBaTh OOIIHME CBOWCTBA HEMETAIOB H
pa3bsICHATH KX Ha OCHOBE IIPEIACTaBICHUM O
cTpoeHuu aroma. HaspiBaTh 00siacTH NpPUMEHEHUS
BaKHEHIINX HEMETAaJUIOB. XapakTepru3oBaTh
CBOMCTBAa BBICHIMX OKCHJAOB HEMETALIOB U
KHUCJIOPOACOAEPKALIUX KHCJIOT, COCTAaBJISTh
YpPaBHEHHUs  COOTBETCTBYIOIIMX  pEakuud U
OOBSICHATP HX B CBETE MpPEACTaBICHUN 00
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~PEAKIUAX U
ANEKTPONIUTHYECKOM  aucconuanuu. CocTaBisiTh
YPaBHEHHUS peaKkuuu, XapaKTEepU3yOIIUX
OKHCIIUTENIbHBIE CBOMCTBA CEPHOM M  a30THOM
KUCJIOT. XapaKTEpPU30BaTb HN3MEHEHUE CBOWCTB
JETY4YUX BOAOPOAHBIX COCIMHEHUN HEMETAIIOB I10
nepuoay U A- rpynmnamM IepuOAUYECKON CUCTEMBI.
Jloka3plBaTh B3aMMOCBSI3b  HEOPTAaHMYECKUX H
OpraHu4ecKux coeAuHeHuil. COCTaBIIATh ypaBHEHUS
XUMHUYECKUX PEAKLNN, OTPAKAOIMINX B3aWMOCBS3b
HEOPTaHUYECKUX U  OpPraHUYECKUX  BEIIECTB,
OOBSICHATH ux Ha OCHOBE TEOPUHU
AIEKTPOIIUTUYECKON IUCCOLAALINT 17}
IIPEACTABICHAN 00 OKHCIIUTEJIBHO-
BOCCTAHOBUTENBHBIX  mponeccax. [Ipaktnuecku
pacIio3HaBaTh BEIIECTBA C TOMOIIbIO KAYE€CTBEHHBIX
peakuyii Ha AHUOHBL..
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3. XUMHUS U )KU3HD

XUMHS B
MPOMBIIIJIEHHOCTH.
[TpyuHIMITBI XUMUYECKOTO
IIPOU3BOACTBA. XUMHUKO-

OOBICHATH HAyYHbIE MPUHIIMIIBI TPOU3BOICTBA HA
IIpUMeEpE MPOU3BOJICTBA CEPHOU KUCIIOTHI.
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TEXHOJIOTUYECKHE
TPUHITUTIBI
MPOMBIILIEHHOTO
MOJTYYEHHUSI METAJIOB.
[Ipon3BOCTBO UyryHa U
CTAJIH.

Xumus B OBITY.
XuMHUecKas
MIPOMBIIIJIEHHOCTh U
OKpYKarolias cpeja.

HTOorosslii ypok no
Kypcy xumuu 11 knacca

[lepeuncasiTh MPUHIUIBI XUMUYECKOTO
IPOM3BOJICTBA, UCIOIB3yEMbIE ITPH MOTYyYSCHHH
9yTyHa.

CocTaBnsTh ypaBHEHHS] XUMHYECKUX PEAKIIHH,
NPOTEKAOIINX MTPH MOTYYSCHHH YyTYHA U CTAIH.
CobmonaTh mpaBuia 6e30macHON paboTHI €O
cpencTBamMu OBITOBOW XUMUH.

OOBSACHATH MPUYMHBI XMMUYECKOTO 3arpsi3HEHUS
BO3/yXa, BOJIOEMOB U IIOYB. HA OCHOBE MOJTy4YEeHHON
UHPOpPMALIUK, CTPOUTH JIOTHUECKOE pacCyKICHHUE,
yCTaHABJIMBATh MPUYMHHO-CIIEJCTBEHHYIO CBS3b B
U3y4aeMOM KpyTe sSIBJICHUU.

Hroro:
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