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1. COAEP) KXAHUE OBYYEHMUSA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHU4eCKOl XUMMH

[Ipenmer opranuueckoil XUMUHU: €€ BO3HUKHOBEHHUE, pPa3BUTHE U 3HAYEHHUE B MOJIYYEHUM HOBBIX BELIECTB M MaTepuasioB. Teopusl cTpoeHus
oprannueckux coeauneHuit A. M. bytiepoBa, e€ ocHoBHble monoxeHus. CTpyKTypHbIe (OpPMYIbl OPraHMYECKUX BellecTB. ['oMonorus, nuzomepus.
XUMHUYECKasi CBSI3b B OPraHMUECKUX COCUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBS3H.

[IpencraBienure o kinaccuUKalMy OpraHUYecKUxX BeulecTB. HoMeHKiaTypa OpraHMYecKUX COEIMHEHUN (CUCTEeMAaTH4yecKas) U TPUBUAIbHbBIE
Ha3BaHUs BAKHEUIINX IPEICTABUTEINIEH KJIIACCOB OPTaHUYECKHUX BEILECTB.

DKCrepuMEHTAIbHBIE METO/Ibl U3YUYEeHHsI BEIIECTB M WX MPEBPALECHUI: O3HAKOMJICHHE ¢ 00pa3liaMy OpraHMYeCKHX BEIIeCTB U MaTephallaMu Ha
UX OCHOBE, MOJEIUPOBAHUE MOJIEKYJI OPraHUYECKUX BEIECTB, HAOIIOACHHE U OMHCAHUE IEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIICHUIO OPTaHUYeC KX
BELIECTB IPU HarpeBaHuH (IUIaBJI€HNE, O0YTIIMBAaHUE U TOPEHHUE).

YruaeBoaopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKHU psiA. MeTaH U 3TaH — NpOoCTeHIINe MPeICTABUTENN AIKAHOB: (PU3UUECKUEe U XMMUYECKHE CBOMCTBA
(peakiuu 3aMeIIeHusl ¥ TOPEeHNUs), HaX0XKJIEeHHE B IPUPOJE, OIyYeHUEe U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKHUI psll. DTHIIEH U MPONWIEH — MPOCTEUIINE MPEACTaBUTENN AJKEHOB: (PU3MYECKUE U XUMUYECKUE
CBOMCTBa (peaKIK THAPUPOBAHNS, TAIOTEHUPOBAHUS, THAPATALIUHN, OKUCICHUS U MOJIMMEPHU3ALUH ), TOJyYeHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u mermnOyraameH-1,3: cTpoeHue, BakHEHIINE XUMHYECKHE CBOMCTBa (peakius noiauMepuszanuu). Ilomydenue
CUHTETHYECKOTO KaydyKa U PE3UHBI.

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUW psii. ALETUIIEH — TPOCTEHITUN TPEICTaBUTENb aJKWUHOB: COCTaB, CTPOCHHE,
¢bu3nyeckre U XUMHUYeCKHe CBOMCTBA (peakluy THIpUPOBaHUS, FaIOT€HUPOBAaHMSI, THApATallH, TOPEHHUS] ), IOJTyYeHHE U IPUMEHEHHUE.

Apenbl. benszon: cocraB, crpoeHue, (pU3MUECKHME W XUMHUYECKHE CBOMCTBA (pEeaKkIUU TaJIOT€HUPOBAHMS W HUTPOBAHMUS), IOIY4YEHHUE W
npuMeHenue. Tonyon: cocmas, cmpoenue, gusuyeckue u Xumuieckue c0lUcmed (peakyuu 2aio2eHuposanis U HUMpo8anus), noayienue u npumeHeHue.
TokcuuHOCTh apeHOB. ['eHeTnYecKas CBsI3b MEXy YIVIEBOAOPOJAaMH, IPUHAAIEKAIMMY K PA3JIMUHBIM KJIaccaM.



[IpupoaHble UICTOUHUKHU YIJIEBOAOPOAOB. [IpuponaHslii ra3 u nomyrHsele HeTsHbIe ra3pl. Hedts u €€ npoucxoxaenue. CriocoObl nepepadboTKu
He(TH: MEePEroHKa, KPeKUHI (TepMHUUYECKHH, KaTanuTudeckuit), nupoaus. IlponykTsl nepepaboTku HedTH, UX NPUMEHEHUE B MPOMBILUICHHOCTH U B
ObITy. KaMeHHBIN yroib U IPOAYKTHI €0 nepepaboTKH.

DKcIepUMEHTAIbHBIE METOABI U3YUEHHSI BEIIECTB M MX MPEBPAICHUI: 03HAKOMIIEHHE C 00pa3liaMy IIacTMAcC, KayuyKOB M Pe3UHBI, KOJUICKIUH
«HedTb» 1 «YT0NB», MOJEIUPOBAHHE MOJIEKYI YIJIEBOJOPOIOB U raJIOr€HONPOU3BOAHBIX, IPOBEACHNE NPAKTUYECKOW pabOThl: MOIY4YEHUE ITUIICHA U
U3Y4YECHHE €r0 CBOMCTB.

Pacu€rnble 3anaun.

Bbruncnenus no ypaBHEHHIO XMMUYECKON peakiuu (Macchl, 00bEMa, KOJIUYECTBA UCXOJHOTO BELIECTBA WJIM MPOJYKTAa PEAKLUU 0 U3BECTHHIM

Mmacce, 00bEMyY, KOJINYECTBY OJIHOTO U3 UCXO/AHBIX BEIECTB WM IPOAYKTOB PEAKIUH).

Kucnopoacoaepxamme oprannyeckne CoeiHHEHUs

[IpenenbHble 0THOATOMHBIE COIUPTHI. METaHOJ M 3TAaHOJ: CTPOEHHE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA (peakUUU ¢ aKTUBHBIMU MeTaJlJIaMH,
rajlor€HOBOJIOPO/IaMHU, TOPEHME), MpUMeHeHUe. BogoposHble CBA3M MEXIy MOJIEKYJIaMH CIUPTOB. /leficTBME MeTaHoJIa M 3TaHOJIa HA OPraHU3M
4eJI0BEKA.

MHoroaToMHbl€ CHUPTHL. DTUICHIVIMKONb M TIULEPUH: CTpOEHUE, (PU3NYECKHe U XUMHUECKHE CBOWCTBA (B3aMMOJCHCTBHE CO IIEIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHAs peaKIisi HA MHOTOaTOMHbIE cliupThl). JleiicTBre Ha opranu3M ueioBeka. [[puMeHenue riaumepruHa U 3TUISHIITUKOJIS.

@deHoI: CTPOCHKE MOJIEKYJIbI, (PU3NYEecKre U XUMHUecKue cBoiicTBa. TokcuuHoCTh GeHona. [Ipumenenue denona.

Anpnerunsl U kemouwvl. DopManpieruia, aueTaNbACTHA: CTpOeHHe, (QU3MUeCKMe U XHMMHUYECKHe CBOICTBa (peaklMM OKUCIEHUS U
BOCCTAHOBJICHMSI, KAUECTBEHHBIE PEAKIUH ), [TOJIyUEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TpeJe/bHbIE KapOOHOBBIE KHUCIOTHl. MypaBbHHasi M YKCYCHasi KHMCIOTBI: CTpO€HHE, (U3NYECKHE M XHMHUYECKUE CBOICTBa
(cBolicTBa, 00IIME IS KJlacca KUCIOT, peaklys 3TepuuKainm), mojiydeHue u npumeHenue. CTeaprHoBasi U OJEMHOBAsI KUCIOTHI KaK MPEICTaBUTENN
BBICIIMX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JIeHCTBHE.

CrnoxHble 3(Upbl Kak NPOU3BOJHbIE KAapOOHOBBIX KHUCHIOT. I'maponu3 cnoxHbix 3¢upoB. Kupbsl. I'maponus xupos. IIpuMeHeHHe XHUpOB.
buonornueckas poJib JKHPOB.

VYrneBoabl: cocTas, Kiaccudukamus yriaeBoaoB (MOHO-, M- U nonucaxapusl). [moko3a — mpocTemmii MoHOcaxapua: 0COOEHHOCTH CTPOEHUS
MOJICKYJIbI, (pU3MYECKHEe U XMMUYECKUE CBOMCTBA (B3aumoeicTBue ¢ rumpokcuaom mean(ll), okucinenne aMmMuadHbiM pactBopoM okcuza cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIOKO3bI), HAX0XKJIEHHE B IPUPOJE, IPUMEHEHUE, Onoaoruyeckas poib. @orocunTe3. @pyKTo3a Kak U30Mep TIHOKO3bI.

Kpaxman u nemmonosa kak IpupoaHble nonuMepsl. CTpoeHue kpaxMmana M 1eiuono3sl. dusnueckne M XMMHUYECKHE CBOMCTBAa Kpaxmala
(ruaponus, KauecTBEHHAs! PeaKLHsl C HOJIOM).



DKcrepuMeHTANIbHbIE METO/bl M3yY€HHUs BEUIECTB M MX IPEBpAIICHUI: MpOBeleHuE, HAOIIOACHUE U OMHCAHUE JEMOHCTPALIMOHHBIX OIBITOB:
TrOpEeHHEe CIIUPTOB, KAUYECTBEHHBIE PEAKIIMH OJHOATOMHBIX CIIUPTOB (OKHCIeHUE 3TaHoja okcuaoM Meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aUMOJICHCTBUE
rmtepuna ¢ ruapokcuaom meau(ll)), anprernaos (okuciaeHue aMmMuadHbIM pacTBopoM okcuja cepedpa(l) u ruapoxkcunom menu(ll), B3aumoneiicteue
KpaxMasa ¢ H0JIOM), IIPOBEICHHE MPAKTUYECKON paboThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnebie 3anaun.

Boruncnenus no ypaBHEHHIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA UCXOJHOTO BEIIECTBA WM MPOJYKTAa PEaKIUU MO U3BECTHHIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 UCXOIHBIX BEIIECTB WK MPOAYKTOB PEAKIIHH).

A3oTconepikalie OpraHn4eckie CoeIMHEHUsI.

AMUHOKHUCIIOTHL Kak aM(oTepHble OopraHuyeckue coequHeHus. Ou3ndyeckue M XUMHUYECKUE CBOICTBA aMHHOKHCIOT (Ha MpUMepe TIIMIKHA).
buonornueckoe 3HaueHHe aMUHOKUCIOT. [lenTuapt.

benku xak npupoaHble BHICOKOMOJEKYJSpHbIE coequHeHus. [lepBuuHas, BTopuyHas U TpEeTUYHAas CTPYKTypa OeskoB. XMMHUYECKHE CBOMCTBA
O€JIKOB: THAPOJIH3, JeHATYpalHs, KAYeCTBEHHBIC PEAKIH Ha OCIIKH.

DKCrepuMEHTAIbHBIE METOMbI M3y4YeHHS BEIIECTB M MX MpPEBpalleHHi: HAONI0IeHWE U ONMUCAHHE JEMOHCTPALIMOHHBIX OIBITOB: JCHATypalus
OENKOB MPU HAarPEBAHUU, IIBETHBIC PEAKIIH OCJIKOB.

BbicokomosiekysipHbie coeJUHEeHUA

OcCHOBHbIE MOHATHS XMMHHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIMMEPU3aLUU, CPEeIHss
MoJIEKyJIsipHast Macca. OCHOBHBIE METO/Ibl CHHTE3a BEHICOKOMOJIEKYJISIPHBIX COEIMHEHNN — IMOIMMEPHU3aLis U MOJTUKOHICH LS.

DKcIepUMEHTaIbHbIE METObl U3yYeHHs BEIECTB M MX NMPEBPAIICHUIN: 03HAKOMJIEHHE C 0Opas3liaMy MPUPOAHBIX U MUCKYCCTBEHHBIX BOJIOKOH,
IJ1acTMAacC, Kay4yyKoB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXIpeIMETHBIX CBs3€il NMpH M3y4eHUM opraHuuyeckoil xumuu B 10 Kiacce OCYIIECTBISETCS depe3 HMCIOJIb30BaHHE KaK OOLIMX
€CTECTBEHHO-HAYYHbIX ITOHATHUH, TaK U NOHITHHN, SBJISIFOIIMXCSA CUCTEMHBIMU /ISl OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIE MMOHATHS: SIBJICHHUE, HAYYHbIN (akT, TMUIOTe3a, 3aKOH, TEOpHs, aHaJIN3, CUHTE3, KJIacCU(PHUKAIUs, TEPUOTUIHOCTD,
HabIt0/IeHne, U3MEpPEHNe, SKCIIEPUMEHT, MOICTTUPOBAaHUE.

®uszuka: marepusi, SHEprusi, Macca, aToOM, SJIEKTPOH, MOJIEKYJa, SHEPreTUYeCKUl ypOBEHb, BELIECTBO, T€IO, 00BEM, arperaTHOE COCTOSHHUE
BEIIECTBA, (pU3HUECKUe BETUUNHBI U €IUHHIIBI UX U3MEPEHHUS.

buonorus: kierka, opranusm, Ouochepa, oOMeH BelIECTB B OopraHusMme, (GOTOCHHTE3, OMOJIOrMYECKH aKTUBHBbIE BellecTBa (OENKH, YIIIeBOJHI,
KUPBI, PepMeHTHI).

I'eorpacdus: MuHepasbl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOIAEMBbIE, TOIINBO, PECYPCHI.



TexHoorus: IMUIICBBIC IPOAYKTBI, OCHOBBI PpallMOHAJIBHOI'O IHWTAaHHA, MOIOIMIHUE CPEACTBA, JICKAPCTBECHHBIC M KOCMETHYCCKHUE IIPCIIaparhl,
MaTe€puraibl U3 HCKYCCTBCHHBIX U CUHTCTHYCCKHUX BOJIOKOH.

11 KJIACC
ObLIASA U HEOPTAHUYECKAS XUMMUAA

Teoperuyeckne 0OCHOBbI XMMHH

XuMHueckuil aeMeHT. AToM. Slapo aToMa, U30TOIBL. DIEKTPOHHAs 000104Ka. DHEpreTUYeCKre ypOBHU, IOJypOBHU. ATOMHBIE opOuTany, S-, p-,
d- amemeHThl. OCOOCHHOCTH pacHpeNeNieHUs] JJICKTPOHOB IO OpPOUTAISAM B aTOMax »JJIEMEHTOB IIEPBBIX YETBIPEX MEPHOIOB. DICKTPOHHAS
KOH(HUTypamnus aTOMOB.

[lepuognueckuit 3akoH u Ilepumonnueckas cucrema xumuueckux odiemeHtoB [[. WM. MengeneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA H
Ilepuognueckoit cucreMbl XUMHYecKHX 31eMeHTOB [[. M. MeHneneeBa ¢ COBPEMEHHON TeOpUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHS
CBOMCTB XMMHYECKUX 3JEMEHTOB U 00pa3yeMbIX UMHU IPOCTHIX U CIOXKHBIX BELIECTB IO IpyNiaM U NepuojaM. 3Ha4eHHE NEepUOJUUYECKOro 3aKOoHa B
Pa3BUTUU HAYKHU.

CrpoeHue BemiecTBa. XHMMHYECKas CBA3b. BUIbl XUMUYECKOW CBA3M (KOBAJIEHTHAs HEMOJSpHAas M TOJSIpHAsi, MOHHAs, MeETaJsIn4yecKasi).
MexaHu3mbl 00pa3oBaHUs KOBAJEHTHOW XUMHMUYECKOW CBs3M (OOMEHHBIH M JIOHOPHO-aKLENTOpHBIN). Bogopoanas cBsi3b. BaneHTHOCTb.
OneKTpooTpUuIATENBbHOCTh. CTENeHb OKUCIEHUS. IOHBI: KATUOHBI U aHUOHBI.

BemecTtBa MOJIEKYJIIDHOTO M HEMOJIEKYJISIDHOTO CTPOCHHA. 3aKOH IIOCTOSHCTBA COCTaBa BEIIECTBA. TWIBI KPUCTAJUIMYECKHX PEIIETOK.
3aBUCHUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTATNINYECKON PEIIETKH.

ITonsATHE O NUCHIEPCHBIX cucTeMax. MICTUHHBIE U KOJIIOMAHBIE PACTBOPBLL. MaccoBas 101 BELIECTBA B PaCTBOPE.

Knaccudukanus HeopraHndeckux coennHeHMd. HomeHkiaTypa HEOpraHMYecKHMX BelecTB. |'eHeTHueckas CBs3b HEOPTaHUYECKUX BELIECTB,
MIPUHAUIEKAIUX K PA3IMYHBIM KJIACCaAM.

Xumnyeckas peakuus. Knaccuduxaims XuMHYeCKUX peaklnii B HEOPraHWYeCKOW U OpraHu4ecKoid XMMHUHU. 3aKOH COXpPaHEHHsI MacChl BELIECTB,
3aKOH COXPAaHEHUs U NPEBPALLEHNS SHEPTUH IPU XUMUYECKUX PEAKLIHSIX.

CKopocTh peakluu, e€ 3aBHCUMOCTh OT pa3nuyHbIX (akTopoB. OOpaTtumble peaknuu. XUMUdeckoe paBHOBecHe. DakTOphl, BIHUAIOLIME Ha
COCTOsIHME XuMH4ecKoro pasHosecus. [Ipunnun Jle [larense.

OnexrponuTHyeckas aucconuanus. CHiIbHbIE U c1a0ble 31eKTposnThl. Cpela BOAHBIX PACTBOPOB BELIECTB: KUCIasd, HEUTpaIbHasl, IIE€I0YHAs.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKITHH.



DOKCIEepUMEHTAIBHBIE METO/Jbl HM3YYCHHS BEIIECTB M WX MpeBpalleHui: aeMoHcTpanus Taomun «lleprogudeckas cucreMa XHUMHYECKHX
anemenToB JI. M. MenaeneeBay, n3ydyeHrne MoJeleH KPUCTAUTMYECKUX PEIIETOK, HAOIIOJCHUE W ONMUCAHUE JIEMOHCTPAIIMOHHBIX U Jab0paTOpPHBIX
OMBITOB (Pa3j0KEHUE MEPOKCHA BOAOPOAA B MPUCYTCTBUU KaTaIM3aTOpPa, OMPENEICHUE CPEIbl PacCTBOPOB BEILIECTB C MOMOIIBIO YHHUBEPCAIHLHOTO
WHMKATOpa, PEaKIMi HOHHOTO OOMEHA), IPOBEJCHUE MPAKTUICCKOM paboThl «BiusHre pa3nuuHbiX (aKTOPOB HA CKOPOCTh XMMHUECKON pPEaKIUm».

Pacuérnbie 3amaun.

Pacu€thl mo ypaBHEHUAM XMMUYECKUX PEAKIMI, B TOM YHCIIE TEPMOXUMHUYECKUE pACUEThl, PACYETHI C UCIIOJIBL30BAHUEM MTOHATHS «MaccoBast A0J15
BEIIESCTBAY.

Heopranuueckass xumus

Hewmeramnsl. [Tonoxxenne HemetaiioB B [lepuoaundeckoit cucteme xumudeckux anemeHToB JI. M. MenaeneeBa 1 0COOCHHOCTH CTPOEHHUS aTOMOB.
duznyeckue cBOWCTBAa HEMETAUIOB. AJIJIOTPONHS HEMETAIIOB (Ha IpUMEpE KUCIOPoa, cepbl, pocdopa u yriaepona).

XUMUYECKUE CBOWCTBA BAKHEHIIMX HEMETAJUIOB (TaJOreHOB, cephl, a30Ta, (ocdopa, yriepona W KpeMHHUS) WU WX COSAWHCHHN (OKCHJIOB,
KHUCJIOPOJICOACPIKAIIUX KUCIIOT, BOAOPOJIHBIX COCTUHEHUN ).

[IpumeHeHne BaXHEUIINX HEMETAIUIOB U UX COCIMHEHUM.

Mertamnbl. [Tonoxenue meramioB B Ilepuonnueckoii cucreme xumudeckux 3neMeHToB [1. . MenpaeneeBa. OCOOEHHOCTH CTPOSHHUS JIEKTPOHHBIX
00oJi0uek aroMoB MeTaiuioB. OOuMe pusnyeckue cBorcTBa MeTa/UIOB. CIIJIaBbl METAIIIOB. DJIEKTPOXUMUYECKUH psAJl HANPSKEHUM METalIoB.

XUMHYECKUE CBOMCTBA BAKHEUIITUX METAIIJIOB (HATPUMN, KaJTMW, KaJIbIIUA, MarHUW, aTFOMUHUAN, IMHK, XPOM, YKEJI€30, MEJIb) U UX COCTMHEHUN.

O6mue cnocoObl moydeHus: MeTauioB. [IpuMeHeHue MeTamuioB B ObITY U TEXHUKE.

DKCrepuMEHTAIbHBIE METO/Abl M3YyUEHHUsl BEIIECTB M WX MPEBpAIlCHUN: M3Y4YeHHE KOJUIEKIMH «MeTaibl U CIJIaBbl», 00pa3lloB HEMETAIIOB,
pelieHne SKCIEePUMEHTAIBHBIX 3a/a4, HaONIOJCHHE W OIMHMCAHHE JEMOHCTPAIMOHHBIX U J1aOOpPaTOPHBIX OMBITOB (B3aUMOJICHCTBHE THAPOKCHIIA
QTIOMUHHUSI C PACTBOPAMH KUCIIOT U MIEI0YEH, KaYECTBEHHBIE PEAKIIMY Ha KATUOHBI METAJIJIOB).

PacuérHeie 3ama4n.

Pacuéter Macchl BemecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJIUYECTBY BEIECTBA, MAacce WM O0BbEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU
BEIIIECTB, PacUYEThl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CIIA OJHO W3 BEIIECTB HMEET MPUMECH.

XuMHUS U )KH3Hb

Ponps xumun B obOecrieueHUN SKOJOTUYECKON, IHEPTETUUECKONW U TUIIEBON 0€30MacHOCTH, Pa3BUTHH MEIUIMHBL. [[oHATHE 0 HAYYHBIX METOHax
MO3HAHUs BEUIECTB U XUMUYECKUX PEAKLIUN.

[IpencraBnenust 06 OOIMMX HAYYHBIX IPUHIIMITAX MPOMBIIUIEHHOTO MOTYYSHHs BAXKHEHIIINX BEIIECTB.

UenoBek B MUpe BEMIECTB U MATEPHAJIOB: BaKHEUIIIME CTPOUTEIbHBIE MaTE€pUalbl, KOHCTPYKIIMOHHBIE MaTepHalbl, KPACKH, CTEKJIO0, KEpaMHKa,
MaTepHuabl sl SJIEKTPOHUKHA, HAHOMAaTepHaIbl, OPTAaHNYECKUE U MUHEPAIbHBIC yI00pECHHS.



XuMHsT ¥ 3]I0pOBbE UEJIOBEKa: IpaBWJa HCIOJIb30BAHUS JIEKAPCTBEHHBIX IpernapaTroB, IpaBuia O€30IacHOrO HCIOJIb30BaHMS IMpenapaToB
OBITOBOM XMMMHU B TIOBCEHEBHOM KHU3HH.

MexnpeaMeTHbIe CBS3U.

Peanuzanus MeXnpeaMeTHBIX CBsI3el MU M3ydeHUH OO0IIel W HeopraHu4eckoil xumuu B 11 Kiacce ocyIecTBIseTcs Yepes3 UCIOIb30BAHUE KaK
OO0IIMX €CTECTBEHHO-HAYYHbIX NOHATHH, TaK U MNOHATUH, SABJISIOIIUXCS CUCTEMHBIMHU JJIs1 OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAyYHOIO IIUKIIA.

OOwe ecTecTBEHHO-HAy4yHble MOHATHS: Hay4HbI (akT, TUMoTe3a, 3aKOH, TEOpHs, aHalIM3, CHHTE3, KJIAacCU(PHUKALUsA, NEePUOAUYHOCTD,
HaOII0/ICHNE, YKCIIEPUMEHT, MOJICINPOBAHNE, U3MEPCHHUE, SBJICHUE.

®u3Mka: Marepus, 3HEprus, Macca, aroM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOIl, PAJUOAKTUBHOCTb, MOJIEKYJIA, SJHEPreTUYECKUN YPOBEHbD,
BEIIECTBO, TeJI0, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, (PM3NYECKHE BEIMUMHBI U €IMHULBI UX U3MEPEHUs], CKOPOCTb.

buonorus: kierka, opraHusm, s3KkocucremMa, buocgepa, Makpo- ¥ MUKPO3JIEMEHTbI, BATAMHHbI, 0OMEH BEILLIECTB B OpPraHU3MeE.

['eorpadus: MuHepasbl, FOpHbIE IOPO/IbI, IT0JIE3HBIE HCKOMAEMBbIE, TOIINBO, PECYPCHI.

TexHOoIornusa: XUMHYECKasi POMBIIIIIEHHOCTh, METAJIIYPIrUs, IIPOU3BOACTBO CTPOUTEIIBHBIX MATEPUAJIOB, CEIIbCKOXO35HCTBEHHOE IIPOU3BOICTBO,
NUILEBasi MPOMBIIUIEHHOCTh, (papMaleBTH4YecKas MPOMBIIIJICHHOCTh, IPOU3BOJACTBO KOCMETHUECKUX IMPENnapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTEpUAJIOB, MEKTPOHHAS IPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.



2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA BA30BOM YPOBHE CPEJHEI'O OBLIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

@®I'OC COO ycranaBimBaeT TpeOOBaHMS K Pe3ysIbTaTaM OCBOCHHUS OOYYAIOMIMMHUCS MPOTPaMM CPETHEro OO0mEero o0pa3oBaHus (JMYHOCTHBIM,
METaNpeIMETHBIM U MPeaIMETHbIM). HaydHO-MeTOqHuecKoi OCHOBOHM Ui pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHETO
o011ero 00pa3oBaHuUs SBIISETCS CHCTEMHO-ICATETHHOCTHBINA MOIXO/I.

B cOOTBETCTBUU C CHCTEMHO-IESTEILHOCTHBIM TOJXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3YJbTAaTOB OCBOCHHUS IpeaMeTa «XHUMUs» Ha YPOBHE
CpelHero o0IIero 00pa3oBaHusl BBIICICHBI CIICIYIOIIUE COCTABIISOIINE:

OCO3HaHHE OOYYAIONUMKCS POCCHHUCKON TpaXTAHCKOW HMJICHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BHTHIO, CaMOCTOSITEJIBHOCTH U
CaMOOTIPEICIICHHIO;

HAJIMYME MOTUBAIUH K O0YUCHUIO;

I[eJICHAIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHHI JTMYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH M UCTOPUYCCKHX TPAAUIUI 0a30BOM HAYKH
XMMUH;

TOTOBHOCTH M CITOCOOHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBAThCS B CBOCH JEATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU yCTAHOBKAMH, MPUCYIHMHU
IIEJIOCTHOM CUCTEME XUMHUYECKOTO 00pa30BaHuUs;

HAJIMYKME IPABOCO3HAHUS SKOJIOTUYECKON KYJIbTYPhI M CHOCOOHOCTH CTaBUTh LIEIH U CTPOUTH KU3HEHHBIC IIJTaHBbI.

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHHS MpeaMeTa « XUMHUS» TOCTUTAIOTCS B €IUHCTBE YU€OHON U BOCIIUTATEIHLHON ACSITEIBHOCTH B COOTBETCTBHH C
I'YMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSAMHU M HJcaJaMH POCCHICKOIO TPaKIaHCKOTO OOIIECTBA, MPUHATHIMH B
00IIIeCTBE HOpMaMH U TIPAaBUIIAMHU TIOBEICHHUS, CIIOCOOCTBYIOIIMMHU MPOIIECCaM CaMOITO3HAHHMSI, CAMOPA3BUTHSI M HDABCTBEHHOT'O CTAHOBJICHUS JIMYH OCTH
00y4aroIuXxcs.

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHHS TpeaMeTa « XUMHUSD» OTPaxaroT chOpMHUPOBAHHOCTH OIBITA MO3HABATEIBHON M MPAKTHIECKOH JIEATEIIbHOCTH
00yJaroIuXCs M0 Peaan3aliy IPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

0CO3HAHMS 00YUYArOIIIUMUCS CBOMX KOHCTUTYITHOHHBIX MPaB U 00SI3aHHOCTEH, YBOKEHUS K 3aKOHY U TIPABOTIOPSIKY;

MPEJICTABIICHHS O COIMATBHBIX HOPMAaX M MPAaBHJIAX MEKITMYHOCTHBIX OTHOLICHHI B KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW JEATEIBLHOCTH MPH CO3/JaHUM YYeOHBIX MPOEKTOB, PEIICHWH Yy4eOHBIX W IO3HABATENIBHBIX 3ajad,
BBIMOJIHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH IOHMMAaTh M INPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY W apryMeHTbl IPYTUX IpU aHaJIW3e pa3IM4yHbIX BHUJIOB Yy4eOHOM
NesTeNbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOT'O OTHOILIEHUS! K UCTOPUYECKOMY U HAyYHOMY HACJIEUI0 OT€YECTBEHHON XUMUM;

YBa)KEHUS K IPOLiEcCy TBOPYECTBA B O0JIACTH TEOPUM M MPAKTUYECKOIO NMPUMEHEHUS] XMMHUHU, OCO3HAHMSI TOIO, YTO JIOCTUIKEHUS HAYKH €CTb
pe3yiabTaT ATUTEIbHBIX HAOII0AEHUH, KPOIIOTIUBBIX SKCIIEPUMEHTAIBHBIX IOUCKOB, IOCTOSIHHOTO TPYAA YUEHBIX U IPAKTUKOB;

WHTEpECa WM TIO3HABATEIBHBIX MOTHBOB B MOJYYCHHH W MOCIEIYIOIIEM aHalu3e WH(POpPMAIMU O NEPEAOBBIX JOCTIDKEHHUSIX COBPEMEHHOMN
OTCUYCCTBCHHOM XHNMMUU,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

HPAaBCTBEHHOI'O CO3HAHUsI, STUUECKOTO IOBEJICHHUS;

CIOCOOHOCTH OLIEHUBATh CUTYalluH, CBI3aHHBIC C XUMUYECKUMHU SIBJICHUSMH, U IPUHUMATDh OCO3HAHHBIC PEIICHHs], OPHEHTHPYSICh HA MOPaJIbHO-
HPaBCTBEHHbIE HOPMbI U [IEHHOCTH;

TOTOBHOCTH OLICHHWBATh CBOE MOBEJICHHE U IMOCTYIKU CBOMX TOBAPMILEH C MO3UIIUI HPAaBCTBEHHBIX U MIPABOBBIX HOPM M OCO3HAHUE MOCIEICTBHM
3THUX MOCTYIKOB;

4) hopMupoOBaHUS KYJIbTYPhI 3/10POBbI:

MMOHUMAaHHUS LIEHHOCTEN 310pOBOro 1 0e30nmacHoro o0pasza KU3HU, HEOOXOIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY U
IICUXUUYECKOMY 3/I0POBBIO;

co0Jr0IeHHsI ITPpaBUII 0€301MacHOr0 OOPAIEHHs C BELIECTBAMU B OBITY, TOBCEJHEBHOM JKU3HU U B TPYAOBOM J€SATEIbHOCTH;

MMOHUMAaHUs LIEHHOCTU IMpPaBWJI UHJIMBUIYaJIbHOTO M KOJUJIEKTUBHOIO O€30IaCHOIrO MOBEAEHHUS B CUTYAIUSX, YIPOXKAIOIIUX 3I0POBBIO M KU3HU
JTIOJIEH;

OCO3HAHUS MOCIICICTBUIl U HEMPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHHS aIKOT0JIsl, HAPKOTHKOB, KypEHHS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHMKAaTUBHOM KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATEIbCKON EsTeIbHOCTH, OOIIECTBEHHO IMOJIE3HOM, TBOPUECKONM W JPYrMX BHJAX
NesITeNIbHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHE B PEIICHUHU MPAKTUYECKUX 33/1a4 COLMATbHON HAMpPaBICHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTepeca K MPAKTUYECKOMY U3yUeHHIO podeccHii pa3InyHoOro pojia, B TOM YHCJIEe HA OCHOBE MPUMEHEHHUS IPEAMETHBIX 3HAHUH 110 XUMHH;

YBa)XEHHUS K TPYAY, JIOASIM TPyJa U pe3ysIbTaTaM TPYI0BOM I€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUYalIbHOM TpaeKkTopun oOpa3zoBaHus, Oyaylel nmpodeccuu U peanusannn cOOCTBEHHBIX KU3HEHHBIX
IJTAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEN 00I11eCcTBa;



6) 3K0JI0rM4ecKOro BOCIMTAHMS:

9KOJIOTUYECKH 11€J1eCO00Pa3HOr0 OTHOIICHUSI K IPUPO/IE, KAK UCTOYHHUKY CYIIECTBOBAHMSI )KM3HU Ha 3eMJie;

MMOHUMAHUS TTI00ATBHOTO XapaKTepa YKOJIOTHMUECKUX MPoOJieM, BIUSHUS YKOHOMUYECKUX TPOIECCOB HA COCTOSIHUE MPUPOIHON U COIMAIILHOM
Cpelibl;

OCO3HaHUS HEOOXOAMMOCTH UCTIOIb30BAHMSI TIOCTHIKECHUN XMUMHH JIJIS1 PEIICHHS] BOIIPOCOB PAIMOHAIIBHOTO IMPUPOIOTIOIb30BAHUS;

AKTUBHOTO HENPUATHUS JCHCTBUN, TNPUHOCAIIUX BpEI OKpYKAIOIIEH NPUPOJHON cpele, YMEHHsS IPOTHO3UPOBATh HEOJIAronpUsTHHIE
9KOJIOTUYECKUE MOCIESACTBUS IPEANPUHUMAEMBIX IEUCTBUH U MPEIOTBPAIIATh UX;

HaJU4Msl Pa3BUTOTO HKOJIOTHYECKOTO MBIIIJICHUS, YKOJIOTUYECKON KYJIBTYPHI, OMbITA JACATEIHLHOCTH SKOJOTUYECKOW HAINPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS UMH B MIO3HABATEIbHOW, KOMMYHUKATUBHOW U COLIMATILHON MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO MPOTHUBOCTOSTH MI€ OJIOTUN
xemodobuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOPMUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIICCTBEHHOHN MPaKTUKH,

MOHUMAaHUS CHENU(PUKA XUMUU KaK HAyKH, OCO3HaHUsS €€ pojiu B (POPMUPOBAHUM PALMOHAIBHOTO HAyYHOTO MBIILICHUS, CO3JaHUH LIEJI0CTHOTO
MpeJICTaBICHUs] 00 OKPYXKAIOLIEM MHUpPE KaK O €JUHCTBE MPUPOJBI M YEIOBEKAa, B MO3HAHWU MPHPOJHBIX 3aKOHOMEPHOCTEH W pElIeHUU MpolsieM
COXpaHEHUs MPUPOTHOTO PABHOBECHS;

yOSXXIEHHOCTH B 0COOOM 3HAYUMOCTH XMMHU JUISI COBPEMEHHOW IHMBWJIM3ALMU: B €€ TYMAHHUCTHYECKOW HANPaBICHHOCTH W BaXXHOW pPOJH B
CO3/IaHUU HOBOM 0a3bl MaTEepPUATBLHOM KYIbTYPHI, PEIICHUHN INI00ATBHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPTETHUECKOH,
MUIIEBONW U IKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, OOECTICUEHUH YCIOBUHM YCIEUIHOTO TPYAa M AKOJIOTHMYECKH KOM(OPTHON KU3HU
Ka)KIOT0 ieHa o0IecTBa;

€CTECTBEHHO-HAyYHON T'PaMOTHOCTH: TOHHMMAHHUS CYIIHOCTH METOJIOB TO3HAHUs, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
MCIOJNIb30BaTh TMOJIydaeMble 3HAHUS Ul aHaIu3a U OOBSCHEHUS SBIICHUN OKPYKAIOIIET0 MHUpA W MPOUCXOANINX B HEM M3MEHEHHUH, YMEHHS JenaTh
000CHOBaHHBIE 3aKTIOYCHHS Ha OCHOBE HAYYHBIX (PAKTOB M UMEIOIUXCS JAaHHBIX C LEJIbI0 OTYyYEHHS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSATEIFHO UCIOJIb30BaTh XUMHYECKUE 3HAHUSI JIJIs1 PEIICHUSI IPOOJIEM B peabHbIX KU3HCHHBIX CUTYaIIHIX;

WHTEpeca K MMO3HAHUIO M HCCIICIOBATEIHCKON e TENHHOCTH,

TOTOBHOCTH M CIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHWIO M CaMOOOpPa30BaHWIO, K aKTHBHOMY IOJYYEHUIO HOBBIX 3HAHUN MO XHUMHHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSIAMHU;

HMHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMuHbIX chepax MpodhecCHOHATBHON NesTeNbHOCTH.



METAIIPEIMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe pe3yIbTaThl OCBOCHHS yUEOHOTO NpeMeTa « XUMHUs» Ha YPOBHE CPEIHEro o01ero oopa3oBaHus BKIOYAIOT:

3HaYMMbIe IS (POPMUPOBAHHS MUPOBO33PEHUS 00yUAIOMUXCS MEKIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIC) OOMEHAYYHbIE TIOHATHUS, OTPaKAIOIINE
[IEJIOCTHOCTh HAayYHOW KAapTHHBI MHpa U CHenu(UKY METOJ0B IMO3HAHHUS, MCIOIBb3YyEeMBbIX B €CTECTBEHHBIX HayKax (MaTepus, BEILECTBO, YHEPIHUS,
SBJICHHE, IPOLIECC, CUCTEMA, HAy4yHbId (aKT, NPUHLUI, TMIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIel0BaHHe, HAOIOIEeHHE, HU3MEpEHHUE,
HKCHEPUMEHT U JIpYTHe);

YHUBEpCaJbHble  y4yeOHble JIeHCTBUS  ([IO3HABaTElbHbIE, KOMMYHHUKAaTUBHBbIE, PpEryJIsSTHUBHBIE), oOecrneuuBaronme (GopMUpoBaHUE
(GYHKIIMOHATBLHON TPAMOTHOCTH M COIIMATILHON KOMIIETEHIIUU 00YJatOIIXCS;

CIOCOOHOCTh OOYYaIOIIMXCSl MCHOJb30BaTh OCBOEHHBIE MEXAUCLUUIUIMHAPHBIC, MHUPOBO33PEHUYECKME 3HAHMS M YHHUBEpCAJbHbIC YydueOHbIE
JEMCTBYS B I03HABATEIBHON U COLIMATIbHON IIPAKTHKE.

MertarnpeaMeTHbIE Pe3yNIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATHHBIMH yUYCOHBIMU TTO3HABATEILHBIMU, KOMMYHUKATHBHBIMHA U PETYISTHBHBIMU
JNENCTBUSIMM.

Ogy1ajeHne YHHBEPCAJIbHBIMH Y4¢OHBIMH II03HABATEIbHBIMH JCHCTBUSIMU:

1) 6a3oBble JIOrHYecKue AeiicTBUS:

CaMOCTOSITENILHO (POPMYJIUPOBATh U aKTyaIU3upOBaTh NIpoOJIeMy, BCECTOPOHHE €€ paccMaTpUBaTh;

OTIpeEIATh LENH AEATEeIbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUU UX JIOCTHIKEHUS, COOTHOCUTb PE3YJIbTAaThl ACSITEIbHOCTH C MOCTaBICHHBIMU
LEJISIMY;

UCIOJIb30BaTh NP OCBOEHUM 3HAHUN NPUEMBI JIOTHYECKOTO MBILUIEHUS — BBIACIATH XapaKT€pHbIE NMPU3HAKU MOHATHI M YCTaHABIMBATH HUX
B3alMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHS JIJIs1 OOBSICHEHUS OTJIENbHBIX (DAKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPUHU JUIsl KJIaCCU(UKALIMY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABJIMBAaTh IPUUNHHO-CJIEICTBEHHBIE CBA3M MEKIY U3Y4aeMbIMU SIBJICHUSMY;

CTPOUTBH JIOTUYECKHUE PpACCYKJIEHHUs (MHAYKTHBHbBIC, JEIyKTHBHbIE, IO aHaJOTHM), BBIABIATH 3aKOHOMEPHOCTHM U TPOTUBOPEYHS B
paccMaTpuBaeMBbIX SBICHUSX, (POPMYJIUPOBATH BHIBOJBI U 3aKIIOUCHMUS;

MPUMEHSTH B MpoOIlecce MO3HAHUS, UCTIOIb3yEeMbIEe B XUMUU CUMBOJUYECKHE (3HAKOBbIE) MOJIENIN, TPEOOPa30BBIBATH MOJIEIBbHbIE MTPEICTABICHUS
— XUMHYECKUH 3HaK (CMMBOJI) 3JIeMEHTa, XUMHYeckass (opmysa, ypaBHEHHE XHMUYECKOM peakldyd — MPH PELIeHUH Y4YeOHBIX MO3HAaBATEIbHBIX U
IIPAaKTUYECKUX 3ajJa4, NPUMEHATh Ha3BaHHbBIE MOJIEJIbHBIE TNPEJCTABJICHUS MJI BBIBICHHUS XapaKTEPHBIX IPU3HAKOB H3YyYaeMbIX BELIECTB U
XUMHUYECKHUX PEAKLINM.



2) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOT'O TTO3HAHUS BEILIECTB M XUMUYECKUX PEaKIUii;

(dbopMyIIMpoBaTh MENU W 334l WCCIEAOBAHUS, WCIOJIb30BATh MOCTABJICHHBIE M CAMOCTOSITEILHO CPOPMYIUPOBAHHBIC BOMPOCHI B KAueCTBE
WHCTPYMEHTA MMO3HAHUS M OCHOBBI JJIs1 (HOPMHUPOBAHUS TUTIOTE3BI TI0 IPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BJIa/IETh HABBIKAMHU CAMOCTOSITEJILHOTO IJIAHUPOBAHUS M MPOBEICHUS YYCHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOAATh 3a
XOJIOM TIpoIlecca, CaMOCTOSITEIbHO IPOTHO3UPOBATH €ro pe3ynbTar, (OpMyIUpoBaTh OOOOIIEHHS M BBIBOJBI OTHOCHUTEIHHO JOCTOBEPHOCTH
pe3yIbTaTOB MCCIIEIOBAHUSI, COCTABISATh 00OOCHOBAHHBIN OTUET O MPOCIIaHHON padoTe;

MPUOOPETATh ONBIT YICHHUYECKON UCCIICIOBATEIBLCKON U MPOCKTHON JEATEIILHOCTH, MPOSBIISTH CIOCOOHOCTh M TOTOBHOCTD K CAMOCTOSITEIIBHOM Y
MIOMCKY METOJIOB PEIICHHS MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOJIOB TTO3HAHMUS.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBATHCA B PA3TMYHBIX UCTOYHUKAX MH(POpMaLUK (HAYYHO-TIOMYJIIpHAs JIMTEpATypa XUMHUYECKOTO COJEPKaHMs, CIIPAaBOYHBIE TTOCOOUSI,
pecypcel VMHTEpHETa), aHATU3UPOBATh WH(POPMAIUIO PA3IMYHBIX BHIOB W (OPM MPEACTABICHUS, KPUTHYCCKH OIICHUBATH €€ JOCTOBEPHOCTH M
HEMPOTUBOPEUHBOCTH;

(hopMyIHpOBaTh 3aMPOCHl U MPUMEHSThH Pa3IMYHbIe METO/IbI IPU TOUCKE U 0TOOpe MH(pOPMAaLIUK, HEOOXOAUMOM AJIs BBITOJTHEHHS YUeOHBIX 33724
OIPENIEIIEHHOTO THUIIA;

MpUOOpeTaTh OMBIT UCIIOIH30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U PA3JIMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENTLHO BBIOMPATh ONTUMATBHYIO (popMy MpencTaBieHust HHGopMauu (CXeMbl, rpauKu, TuarpaMMbl, TAaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAYYHBIA S3bIK B KaueCTBE CPEACTBa MpU paboTe ¢ XMUMHUYECKON MHQOpMAaIMei: MPUMEHITh MEXIpeaMeTHbIe (Puznueckue u
MaTeMaTU4YeCKHe) 3HAKU U CUMBOJIBI, (PopMyIibl, abOpeBUaTypbl, HOMEHKJIATYPY;

WCIIO0Ib30BaTh U MPeo0pPa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU J€HCTBUAMM:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYXIaeMOi TeMbI B XOJ€ TUANOra W/UH IUCKYCCHH, BBICKAa3bIBATh UCH, (DOPMYIUPOBATH CBOU MPEIOKECHH S
OTHOCUTEIILHO BBITIOTHEHUS MPEJIOKEHHON 3a1a4H;

BBICTYINATh C MPE3CHTAINEH pe3yIbTaTOB MO3HABATEILHOMN NESITEIbHOCTH, TTOJYICHHBIX CAMOCTOATEIFHO MJIM COBMECTHO CO CBEPCTHUKAMH TPHU
BBITIOJTHCHUH XUMUYECKOTO DKCIIEPUMEHTA, MMPAKTHIECKOW pabOThI TTO MCCIEAOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, Pea3allii Y4eOHOTO TPOCKTa U
(hopMyIHMpOBaTh BEIBOJBI 1O PE3yIbTaTaM MPOBEIEHHBIX UCCIEAOBAHUN MyTEM COTTIACOBAHUS MO3UIIUHN B X0/1€ 00CYXKIeHUSI 1 OOMEHa MHEHUSIMHU.

OBJaieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU J1€HCTBUAMM:



CaMOCTOATEIIBHO IIJIaHUPOBATh U OCYLIECTBIIATH CBOIO II03HABATENBHYIO ACATEIBHOCTD, OIIPEAeisd €€ LeJIU U 3a1a4i, KOHTPOJIUPOBATh U 110 Mepe
HE00XO0AMMOCTH KOPPEKTUPOBATh NpeAsiaraéMblii alrOPUTM ACUCTBUI NMPH BBINOJHEHUH y4eOHBIX M MCCIIEJOBATENIbCKUX 3a/ad, BbIOMpaTh Haubosee
3G GEKTUBHBIHN CIIOCOO WX PEIICHHS ¢ YIETOM MOTYyYSHHS HOBBIX 3HAHUH O BEIECTBAX U XMMUYECKHUX PEaKIHIX;

OCYILIECTBIATh CAMOKOHTPOJb CBOEH ACATEIbHOCTA Ha OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

C(OPMHUPOBAHHOCTD IMPEJICTABICHUM O XUMHUYECKONW COCTaBIISAIOIIEH €CTECTBEHHO-HAyYHOM KApTHHBI MHpA, POJIM XUMHM B MO3HAHUU SIBICHHUN
IPUPOJBI, B OPMUPOBAHUM MBILUIEHUS M KYJIbTYPbl JMYHOCTH, €€ (YHKIIMOHAIBLHON IPAMOTHOCTH, HEOOXOIUMOM Ul peIIeHUs] IPAKTUYECKUX 3a]a4
Y 3KOJIOTMYECKH 0OOCHOBAaHHOI'O OTHOLIEHUS K CBOEMY 3JJOPOBBIO U IIPUPOIHOU CPELE;

BJI/ICHUE CHCTEMOM XMMHYECKHMX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue MOHATHS (XMMHUYECKUN D3JEMEHT, aToM, JJIEKTPOHHAas
000J104YKa aToMa, MOJIEKYJ1a, BAJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTh, XUMHUECKasl CBsI3b, CTPYKTYpHast popmMyiia (pa3BEpHyTast U COKpalEHHast), MOJIb,
MOJISIpHAsl Macca, MOJISIPHBIA 00bEM, yriaepoJHbli cKkeneT, (yHKIHOHATIbHAS TPYINa, PaJuKall, U30Mepusi, H30Mepbl, TOMOJIOTUYECKUN psAJl, TOMOJIOTH,
YIJI€BOAOPOABI, KHUCIOPO U a30TCOAEPKAILUE COEIUHEHHSI, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEJMHEHNUS); TEOPUU U
3aKOHBI (TEOpHsl CTpoeHMsI opraHnyeckux BemiecTB A. M. ByTiepoBa, 3aKk0oH coXpaHEHHs MaccChl BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3BIK
XMMHU; MUPOBO33PEHUYECKUE 3HAHUS, JIeXKAI[Fe B OCHOBE MOHUMAaHUs IPUYNHHOCTH U CUCTEMHOCTH XUMHUECKUX SIBJICHUH, (PAKTOIOTHYECKHE CBE ICHUS
O CBOICTBaX, COCTaBe, MOJYYEHHWU M OE30MACHOM HCMOJb30BAHUU BAKHEMIINX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOW JAEATEIbHOCTH
4eJI0BEKa;

c(OPMUPOBAHHOCTh YMEHUHN BBISABISATH XapaKTEpHbIE NMPU3HAKHU MOHSATHI, YCTaHABIMBATH WX B3aWMOCBS3b, HCIOJIB30BATH COOTBETCTBYIOIINE
MIOHSATHS TIPU ONMCAHUU COCTaBa, CTPOEHUS U NIPEBPAIICHUN OpraHUYECKUX COCIUHEHMI;

c(OPMHPOBAHHOCTh YMEHHH HCMOIb30BaTh XUMHUECKYIO CHUMBOJHKY Ui COCTAaBJICHHS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH,
COKpalIéHHON) (opMyNT OpraHMYECKHUX BEIECTB U YpaBHEHHM XMMHMUYECKHUX peakluil, U3roTaBIMBaTh MOJEIN MOJEKYJ OPraHMYeCKHUX BELIECTB JUIS
WUTIOCTPAIMK UX XUMUYECKOTO U TPOCTPAHCTBEHHOTO CTPOCHHUS;

Cc(OPMHPOBAHHOCTh YMEHHUIl YCTaHABIMBATh MPHUHAIICKHOCTh H3YUYEHHBIX OPraHMYECKHX BEIIECTB IO HUX COCTaBy U CTPOCHUIO K
OIpeIeIEHHOMY KJIacCy/TpyIIe COeAMHEHUH (YII1eBOAOPOAbI, KUCIOPOI U a30TCOJIEpKAIIUE COSTUHEHH, BHICOKOMOJIEKYIISIpHbIE COeMHEHUS ), 1aBaTh
UM Ha3BaHU 10 cuctemarndeckoid HomeHkarype (IUPAC), a Takke MpUBOANTH TPUBHAIBHBIC Ha3BAHUS OT/EIBHBIX OPTaHUYECKUX BEIIECTB (ITHIICH,



MPOIWJICH, alleTHJICH, STHJICHTJIMKOJb, TIUIEPHH, (EHOJ, (HOpPMalbJICTH/l, aleTalbJICIHI, MypaBbHHAs KHCIIOTAa, YKCYCHAas KHCJIOTa, OJICMHOBAs
KHCJIOTa, CTEApUHOBAS KUCIIOTA, TIIF0K03a, PPYKTO3a, KpaxMal, IeJUII0J103a, TJIUIHH);

c(OPMHUPOBAHHOCTH YMEHUS ONPEACISATh BUIbI XUMUYECKOM CBS3HM B OPIraHUYCCKUX COCIMHCHUSX (OJIMHAPHBIC U KPATHBIC);

c(hOPMHUPOBAHHOCTh YMEHHSI TIPUMEHSTH MMOJIOKCHHSI TCOPUHU CTPOSHHS OpraHrYecKux BemecTB A. M. BytiepoBa aiist 00bsICHEHHUS] 3aBUCUMOCTH
CBOMCTB BEIIECTB OT UX COCTAaBa U CTPOCHHMS; 3aKOH COXPAaHEHUS MacChl BEIIECTB;

c(OpMHUPOBAHHOCTh YMCHHUI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3UYECKHE U XUMUYCCKUE CBOMCTBA TUITMYHBIX MPEACTABUTEICH Pa3IMYHBIX
KJIACCOB OPTraHWYECKUX BEHICCTB (METaH, 3TaH, JTHJICH, MPONWICH, aleTHieH, OyraaueH-1,3, merunOyramueH-1,3, OCEH307, METAHOJ, 3TaHOII,
STWJICHTJINKOJIb, TIUIEPUH, (DEHOIN, ameraibJerua, MypaBbHUHAs M YKCYCHAash KHCIIOTHI, TJIFOKO3a, Kpaxmal, IEeJUTI003a, aMHHOYKCYCHAs KHCIIOTA),
WLTIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXJY HHMH YPAaBHCHHSIMU COOTBETCTBYIOIIMX XHMHYECKUX PEAKIUH C HUCIOIB30BAHUEM CTPYKTYPHBIX
opmyu;

c(hOPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BATh NCTOUHUKH YTIIEBOJIOPOIHOTO CHIPhs (HEPTH, MPUPOIHBIN T'a3, YroJib), CIIOCOOBI HX TIepepaboTKH U
MIPAKTUIECKOE IPUMEHEHHUE MPOJTYKTOB IepepadOTKH;

C(OPMHPOBAHHOCTh YMEHUI MPOBOJUTH BBIYMCICHUS MO XMMHUYECKHM YpaBHEHHSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WIIH
MPOIYKTA PEaKIMH [0 U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJTHOIO U3 MCXOTHBIX BEUICCTB WIH MPOYKTOB PEAKIIUH);

c(hOPMUPOBAHHOCTh YMECHHI BJIQJIETh CHCTEMOW 3HAHWH OO0 OCHOBHBIX METOJAaX HAYYHOTO IMO3HAHWS, MCIIOJIB3YEMbIX B XUMHUH TPH U3YYCHUU
BEIICCTB M XWMHUYCCKHUX SIBJICHHWH (HAOIIOJCHHUE, W3MEpPEHUE, IKCIEPUMEHT, MOJICIHPOBAHUE), HUCIIOJB30BATh CHCTEMHBIC XUMUYCCKUE 3HAHUS JUIS
MIPUHSATHSI PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIECTBAMH U UX MPUMEHEHHEM;

c(OpMUPOBAHHOCTh YMEHUU COONI0OJaTh MpaBHUia MOJIB30BAHUS XUMHYECKOW MOCYIOW U JTaOOpaTOPHBIM OOOpYIOBaHHEM, a TaKKe MpaBuia
oOparlieHus C BEIEeCTBAMU B COOTBETCTBUH C MHCTPYKIUSIMH IO BBITTOJIHEHUIO JTA00PATOPHBIX XUMHYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHH TUTAHUPOBATH W BBITIOJHATH XUMUYCCKUI IKCIIEPUMEHT (MPEBpAIEHUsT OPTaHWISCKUX BEIIECTB NPHU HArpeBaHHH,
MOJIyYeHUE ATUICHA U H3yYEHHUE €ro CBOMCTB, KAUECTBEHHBIE PEAKIMU OPTaHMYECKHX BEIIECTB, ACHATypalus OelIKOB MpH HArpeBaHUU, I[BETHHIC
peakiuu OeNKOB) B COOTBETCTBHHM C MpaBWIAMHM TEXHHKH O€30MacHOCTH MpH OOpallleHHH ¢ BellecTBaMH M JTabOpaTOpHBIM O00OpYyIOBaHHUEM,
MPEJICTABIATh PEe3yabTaThl XUMUYECKOTO IKCIEpPUMEHTa B (OpMe 3alkCH ypaBHEHUI COOTBETCTBYIOIIUX PEAKIUH W (OPMYITHpPOBATH BBIBOJBI Ha
OCHOBE 3THX PE3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHUSCKH aHATH3UPOBATH XUMHUIECKYIO HH(POPMAITUIO, TIOTyJaeMyFO M3 Pa3HBIX HCTOYHHKOB (CPEJICTBA MaCCOBOM
uHpopmanuu, MHTEpHET U APYTruXx);

c(hOpMUPOBAHHOCTh YMEHHI COONIOAATh MpaBHJIA SKOJIOTHYECKH IIeIeCO00pa3HOro TMOBENEHUS B OBITY W TPYJOBOW AEATEIBHOCTH B LEJSIX
COXPAaHEHHUS CBOETO 3JI0POBBS W OKPYKAIOMIEH MPUPOIHON CpeIbl, OCO3HABATh OIMACHOCTH BO3JCHCTBHS Ha JKUBBIC OPTraHU3MBI ONPEACIEHHBIX



OpraHMYEeCKUX BelIeCTB, MOHMMas cwmbica nokazatens [IJIK, moscHaTte Ha mpumepax crmocoObl yMEHBIIEHUS U TMPEAOTBpAIEHUS HX BPEIHOIO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

JUISE OOYYAIOIIUXCS ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI: YMEHUE MPUMEHSTH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS
BEILIECTB U XUMUYECKUX SIBJICHUN;

JUIS CJETbIX U CHa0OBUASIIMX OOYYaroIIMXCS: YMEHHE HCIOJb30BaTh pelbepHO-TOUCUHYI0 cucTeMy obOo3HaueHuil JI. bpaiins nns 3amucu
XUMHYECKUX (HOPMYIL.

11 KJIACC

[IpenmeTtHble pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeOpraHMuecKasi XUMHs OTPaXaroT:

c(OPMHPOBAHHOCTD MPEIACTABICHUN: O XUMHUYECKOW COCTABIISIOMICH €CTECTBEHHO-HAYYHON KapTUHBI MUpPA, POJIM XMMHU B MO3HAHUU SIBJICHUUN
IPUPO/bI, B JOPMUPOBAHUHU MBIILJICHUS U KYJIbTYPhl JIMYHOCTH, €€ (PYHKIIMOHATIBHOW IPaMOTHOCTH, HEOOXOAUMOM Ul PELICHUS TPAKTHUYECKUX 3a/1a4
1 3KOJIOrMYeCKH 0O0CHOBAaHHOI'O OTHOLIEHUS K CBOEMY 3/J0POBBIO U IIPUPOIHOM cpene;

BJIJICHHE CHCTEMON XMMHYECKUX 3HAHMI, KOTOpas BKIIFOYACT: OCHOBOIIOJATAOIINE MOHATHS (XUMHUYECKHH JJIEMEHT, aToM, MU30ToIl, S-, pP-, d-
AJIEKTPOHHBIE OPOUTATIM aTOMOB, HOH, MOJIEKYJIA, MOJIb, MOJIIPHBIA 00BEM, BaJIEHTHOCTb, JIEKTPOOTPUILIATEILHOCTh, CTENIEHb OKUCICHMSI, XUMUYeCKast
CBS3b (KOBaJEHTHAas, WOHHAsA, METAJUIMYecKas, BOJOPOAHAs), KPUCTAJUIMYECKas PELIETKA, TUIBI XUMUYECKHX pPEaKIHil, pacTBOp, 3JIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, HNIEKTPOIUTHUECKAs AUCCOLMALMS, OKUCIINUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUUECKOH peakiiy, XMMUYECKOE PaBHOBECHE); TEOPUH
U 3aKOHBbI (TEOpus 3JIEKTPOJIUTUYECKOM auccolManuu, nepuoaudeckuit 3akoH [I. M. MenneneeBa, 3aKOH COXpaHEHHs MAaccChl BEIIECTB, 3aKOH
COXPAHEHHUS U MPEBPALIEHUS SHEPIHM NPU XUMHUUYECKUX PEaAKIMSIX), 3aKOHOMEPHOCTH, CUMBOJUYECKHUM SI3bIK XMMHH, MHUPOBO33PEHUECKUE 3HAHUS,
JIeKalMe B OCHOBE TOHUMAHUS IPUUMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUH, (PaKTOJIOTHYECKUE CBEACHUS O CBOMCTBAX, COCTABE, MOJyUEHUHU U
0€30I1acCHOM HCIIOJIb30BaHUN BaKHEHIIINX HEOPTaHUYECKUX BELIECTB B ObITY M MPAKTUUYECKON JEATEIbHOCTH YEIOBEKa,;

c(OPMHPOBAHHOCTh YMEHUH BBIABJIATH XapaKTEpHble NMPU3HAKU MOHATHUI, YCTAHABJIMBAaTh MX B3aUMOCBSA3b, UCIOJIB30BATh COOTBETCTBYIOIIHUE
MOHSTHSI IPU OMMCAaHUM HEOPTaHUYECKHUX BEIIECTB U UX MPEBpallleHUl;

c(OpPMUPOBAHHOCTh YMEHUN HCIIOJI30BATh XUMHUYECKYIO CUMBOJMKY JJISi COCTaBJIEHUs (POPMYJ BEUIECTB M ypaBHEHUN XMMHMUYECKUX PEaKIIHil,
cucremarndeckyto HomeHknatypy (IUPAC) u TpuBnanbHbIe Ha3BaHUS OTACTBHBIX HEOPTraHWMYECKHX BEUIECTB (yrapHBINA ra3, yrIIeKHCIBIN Ta3, aMMHaK,
raméHas U3BeCTh, HeraléHas U3BeCTb, MUThEBAs COJla, MUPUT U JPYTHE);

c(OPMHPOBAHHOCTh YMEHUN ONPEAEATh BAIEHTHOCTh U CTETIEHb OKUCIIEHUS! XMMUYECKHX SJIEMEHTOB B COSIMHEHUX Pa3IMYHOIO COCTaBa, BUJ
XUMHUYECKON CBSI3U (KOBaJIGHTHAsl, MOHHAs, MeTalJInyecKasi, BOAOPOHAs) B COCIMHEHUSAX, TUI KPUCTANINYECKOW PEIIETKH KOHKPETHOI'O BEIIEeCTBA
(aTomMHas1, MOJIEKYJISIpHAsl, HOHHAs!, METa/NINYecKasi), XapakTep cpeibl B BOJHBIX pacTBOpax HEOPraHUYECKUX COEAMHEHUN;



C(OPMHPOBAHHOCTh YMEHMH YCTaHABIMBAaTh IPUHAAJICKHOCTh HEOPraHWYECKUX BELIECTB 10 MX COCTaBY K OIpPENCIIEHHOMY Kiaccy/Tpymie
COeIMHEHUH (IIPOCThIE BEIIECTBA — METAJIBl MU HEMETAJLIbl, OKCU/IbI, OCHOBaHMSI, KUCIIOTbHI, aM()OTEPHbIE I'MJIPOKCUIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHUH PACKPBIBATH CMBICT Nepuoaudeckoro 3akoHa J{. M. MenaeneeBa u JeMOHCTPUPOBATh €TO0 CHUCTEMATU3UPYIOIIYIO,
OOBSICHUTENIbHYIO U TIPOTHOCTHYECKYIO (DYHKINH;

Cc(OPMHUPOBAHHOCTb YMEHUH XapaKTepPU30BaTh JIEKTPOHHOE CTPOEHUE aTOMOB XMMHUYECKHX 3J1eMeHTOB 1—4 nepuozos [lepuoandeckoit cucremMsl
xumudeckux aemeHToB J[. M. MeHzaeneeBa, UCIONb3ysl HOHATUS «S-, P-, O-2JIEKTPOHHBIE OpPOUTAIM», «IHEPIrETUUECKHE YPOBHHY», OOBICHSATH
3aKOHOMEPHOCTH HM3MEHEHHS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB M HX COEIMHEHUH MO mnepuojaM M rpynmnaMm llepuogunueckoil cMCTEMbl XMMHUYECKHX
anemeHToB 1. 1. Menjeneena;

c(OPMHPOBAHHOCTh YMEHHUI XapakTepu3oBaTh (ONUCHIBATh) OOLIME XMMHUYECKHE CBOWCTBA HEOPraHMYECKHX BEILECTB pa3IMYHBIX KJIACCOB,
MOJTBEPXK/IaTh CYLLIECTBOBAaHNE I'€HETUUECKOM CBA3M MEXIY HEOPraHWYEeCKMMHU BEIECTBAMU C MOMOILBIO YPABHEHUH COOTBETCTBYIOIIUX XMMHUYECKHX
peaKuuii;

c(OPMHPOBAHHOCTh YMEHUS KJIACCHU(DUIIMPOBATh XUMHUECKUE PEAKLIUHU 10 PA3IMYHBIM IPU3HAKaM (YUCITy M COCTaBy PEardpyrOIIUX BEIIECTB,
TEII0BOMY 3 (EeKTy peaKkiMy, U3MEHEHHUIO CTEIIeHEeH OKUCIEHHSI 3JIEMEHTOB, 00paTUMOCTH PEAKLIUH, YYACTHIO KaTaau3aTropa);

Cc(OPMHUPOBAHHOCTh YMEHUI COCTABIATh YPAaBHEHUs PEaKLMii pa3InYHbIX THIIOB, MIOJIHbIE U COKpAIEHHbIC YPAaBHEHUS peakluil HOHHOTO OOMeHa,
YUUTBIBAs YCIOBHSL, IPU KOTOPHIX 3TH PEAaKLIUU UAYT 10 KOHIIA;

c(OPMUPOBAHHOCTh YMEHHUIl MPOBOJAUTH pEAKLUMH, MOATBEP)KAAIOIINE KAYECTBEHHBIM COCTAaB pPA3JIMYHBIX HEOPraHMYECKUX BEIECTB,
pacrno3HaBaTh ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOLME B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILECTB;

Cc(OPMHPOBAHHOCTh YMEHHMH pPAaCKpbIBaTh CYLIHOCTh OKHCIIUTEIHbHO-BOCCTAHOBHUTENIBHBIX PEAKIUi MOCPEICTBOM COCTABICHMS 3JIEKTPOHHOTO
OaslaHca STUX PEaAKIUi;

c(OPMUPOBAHHOCTh YMEHHI OOBACHATH 3aBUCUMOCTh CKOPOCTHM XHUMHYECKOW pEaKIMM OT pPAa3IMYHBIX (PAKTOPOB; XapakTep CMEILEHUs
XMMHUYECKOI0 paBHOBECHS B 3aBUCMOCTH OT BHeIIHero Bo3jeiictsus (npunuu Jle larense);

c(OPMHPOBAHHOCTh YMEHMH XapaKTepH30BaTh XMMHUYECKHE MPOLECCHI, JIeXKAIIMEe B OCHOBE MPOMBIIUIEHHOIO MOJXYYEHHUS CEPHOM KHCIIOTHI,
aMMHaKa, a Tak’ke cOPMUPOBAHHOCTH MPEACTABIEHUHN 00 OOIMIMX HAYYHBIX MPUHIUIAX U 3KOJOTHYECKUX MpoOiieMax XMMUYECKOTO ITPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAMUTH BBIYMCICHHUS C HCIOJIb30BAaHHUEM IOHSATUS «MAaccoBasl JI0JI1 BEIECTBA B pPacTBOpe», OOBEMHBIX
OTHOIICHUH Ta30B MPU XMMHUUYECKUX PEAKIUIX, MACChl BEIIECTBA WM 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEILIECTBA, MAacce WM 00bEMY OJIHOTO
U3 YYacTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOro 3(dekra peakuun Ha OCHOBE 3aKOHOB COXPAaHEHMs MAacChl BEIIECTB, MPEBPALICHUS U COXPAHEHHS
SHEPIUH;

c(OpPMUPOBAHHOCTh YMEHUN COOJIOJaTh NMpaBHUJa MOJb30BaHUS XUMHUYECKON IMOCYJOW M J1TaOOpaTOpHBIM O0OpYAOBAHHMEM, a TakKXKe IpaBHIa
oOpallieHusi C BeIeCTBaMU B COOTBETCTBUH C MHCTPYKLUSIMHU IO BBIITOJIHEHUIO 1a00paTOPHBIX XUMHUUYECKHUX OIBITOB;



C(OPMHPOBAHHOCTh YMEHHWI IJIAHUPOBAaTh M BBHIMOJHATH XUMHUYECKHH JKCIEPHUMEHT (pa3jioKeHUE IEePOKCHIa BOAOPOAa B MPUCYTCTBUH
KaTaJn3aropa, OINpPEIeICHUEe CPeabl PAacTBOPOB BEIISCTB C MOMOIIBI0 YHHUBEPCATBHOTO WHAWKATOpA, BIMSHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh
XUMHYECKON PEaKIuu, PeaKkiini HOHHOTO OOMEHA, KAaYeCTBEHHBIC PEeaKINK Ha Cylb(dar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHWUSI, PEIICHUE
AKCIIEPUMEHTANBHBIX 3a7ad Mo TemaM «Mertamib» U «Hemeramibl») B COOTBETCTBUM C MpPAaBHJIAMH TEXHUKH O€30MacHOCTH TpH OOpaIeHHH C
BEIIECTBAMH M JIAOOPaTOPHBIM O0OPYJOBaHUEM, TMPEACTABIIATh PE3YJIbTaThl XUMHYECKOTO OKCIEpUMEHTa B (QopMe 3alucu ypaBHEHUH
COOTBETCTBYIOIINX Peakuil u (hOPMYIHPOBATH BHIBOBI HA OCHOBE ATHX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHUSCKU aHATM3UPOBATH XUMHUYECKYIO HH(OPMAIIHIO, ITOJIy9aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CPEACTBA MaCCOBOM
KOMMYHHKAIH, IHTEpHET U IPYTUX);

C(OPMHPOBAHHOCTh YMEHHU COOJIOAATH IMpaBHJIa JKOJOTHYECKU IIEIeCOO00pa3HOro TOBEACHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IEISX
COXPaHECHHSI CBOCTO 3JI0POBbSI U OKPYKAIOIICH MPUPOHON CPeIbl, 0CO3HABATH OMACHOCTh BO3JICHCTBHS Ha )KUBBIC OPraHU3MbI ONIPEICIEHHBIX BEIIECCTB,
nmoHuMasi cMbich mokaszarens [1JIK, moscHATe Ha mpuMepax CHocOoObl YMEHBIICHHS W MPEAOTBPAIICHUS HX BPETHOTO BO3JCHCTBUS Ha OpPraHU3M
YeJI0BEKa;

Ui 00YYarIIUXCs C OrPAaHMYCHHBIMH BO3MOYKHOCTSIMH 3JIOPOBbBSI: YMEHHUE MPUMEHSATh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS
BEIIECTB M XUMHUYECKHUX SIBJICHUM;

JUISL CIIENBIX W CIAO0OBUAANINX OOYYarOIIUXCs: YMEHHE HCIOIb30BaTh pebeHO-TOUCUHYI0 cucTeMy oOo3HadeHuid JI. Bpains ans 3amucn
XUMHUYECKUX (HOPMYII.



3. TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

Ne i/ HaumeHoBaHue pa3/iejioB U TEM NPOTrPAMMBbI

Pa3nea 1. Teoperuueckue 0CHOBbI OPraHN4eCcKOi XUMHUH

KoanyecTBo 4acoB

JuaexkTpoHHbIe (HU(poBbHIE) 00pa3oBaTelbHbIE
pecypcsl

[Ipenmet oprannyeckoit xumuu. Teopus cTpoeHus

1.1 - 3 https://resh.edu.ru/subject/lesson/6149/start/170388/
opranudeckux coenunenuit A. M. bytieposa
Uroro no pazneny 3
Pa3znen 2. YrieBoaopoasl
2.1 [penenbHbIC YIIEBOAOPOIBI — ATKAHBI 2 https://resh.edu.ru/subject/lesson/6151/start/
2.2 Henpezenbirbie yT1eBOAOPOILI: AIKCHI, ANKAIHEHEL, 6 https://resh.edu.ru/subject/lesson/5412/start/212563/
AJIKUHBI
2.3 ApoMaTu4ecKue yrieBoaoposl 2 .
https://resh.edu.ru/subject/lesson/6148/start/170461/
II .
2.4 PHPOAHBIC HETORHMIH YIJCBOAOPOAOB H X 3 https://resh.edu.ru/subject/lesson/6148/start/170461/
nepepaboTka
Hroro no pazneny 13
Pasznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUst
31 Crmpres. Deron 3 https://resh.edu.ru/subject/lesson/4769/start/
' PIHL SoeHO https://resh.edu.ru/subject/lesson/5727/start/
3.2 Aunpaerusl. KapoonoBbsie kucinoTbl. Cl0kKHbIE 3QUPHI https://resh.edu.ru/subject/lesson/4776/start/150604/

3.3 VrneBoasl

https://resh.edu.ru/subject/lesson/6150/start/




Hroro no pazneny

13

Pasznen 4. A30Tc011ep>l<aume OpPrauHnveCKue COCAUHECHUS

4.1 AMuHBI. AMUHOKUCIOTHI. benkn 3 https://resh.edu.ru/subject/lesson/4743/start/150742/
Uroro no pazneny 3
Pa3nes 5. BoicokoMoJieKyJISIpHbIE COeINHEHUSI

51 nactaccer. Ka 1. BOZOKEA ) https://resh.edu.ru/subject/lesson/6152/start/
' - RayTyRH. https://resh.edu.ru/subject/lesson/4777/start/170536/
Hroro no pasneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KUIIACC

Ne ni/m HaumeHnoBaHue pa3aesioB M TeM IPOrpaMMBbl

Pasznea 1. Teoperuueckue 0CHOBbI XUMHH

KoaudecTBO 4acoB
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4. TIPOBEPSEMBIE TPEBOBAHUSA K PE3YJLTATAM OCBOEHUSA OCHOBHOM OBPA30OBATEJIbHOM NPOI'PAMMBI

10 KJIACC

Koa npoBepsiemoro
pe3yJbTaTa

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTAThl OCBOEHHMSI OCHOBHOI1 00pa30BaTe/IbHOI POrPaMMBbI CpeAHEro o01ero
odpazoBaHus

1

TeopeTnyeckre 0CHOBBI OPraHUYECKON XUMUHN

11

CdhopMupoBaHHOCTH MPEACTABICHUI 0 XUMHUECKOM COCTABIIAIONICH €CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMHUH
B MMO3HAHUU SIBJICHUN TPUPOABI, B (POPMUPOBAHMM MBILIUICHHUS M KYJIbTYPHl JHYHOCTH, €€ (YHKIIMOHAIBLHON I'paMOT-
HOCTH, HCO6XOIII/IMOI>’I U peIICHUA IMPAKTUYCCKUX 3adad U SKOJOTHYCCKHU 00OCHOBAHHOTO OTHOIIEHUS K CBOCMY
3I0POBbIO U IPUPOJHOM Cpelie

1.2

Brnanenue cucteMoil XMMUYECKUX 3HAHUM, KOTOpask BKIFOYAET: OCHOBOIIOJIATAIOIINE MTOHITHS (MOJIEKYJIa, BaJICHTHOCTD,
AJIEKTPOOTPHULIATENBHOCTh, CTENIEHb OKUCIIECHUS, XUMUYECKasl CBS3b, MOJIb, MOJISIPHAs. Macca, MOJIIpHBIA 00BEM, yriie-
pomHbBIi ckeneT, (YHKIMOHAJbHAs TPYIMIa, paauKal, H30MEpHs, H30MEphbl, TOMOJOTHYECKHH P, TOMOJOIH,
YIJI€BOJOPO/IbI, KUCIOPOA- U a30TCOAEPKAIINE COCIUHEHMsI, OMOJIOrMYeCKH aKTUBHBIE BeleCTBa (yIJIEBOJbI, KHUPBI,
0eNk1), MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs); TEOPUH U 3aKOHbI (TEOpUs
XUMHUYECKOI0 CTPOEHHUs oprannyeckux BeuiectB A.M. BytiepoBa), 3aKOHOMEPHOCTH, CUMBOJIMYECKUNA S3bIK XMMMHH,
(bakTOIIOTUYECKUE CBEICHUS O CBOWCTBAX, COCTaBe, IOJydeHWHM U O€30MacHOM WCIOIb30BAHUNA BaKHEHIINX
HEOPraHWYECKUX U OPTaHWYECKUX BEUIECTB B OBITY M MPAKTUYECKOHN JEITEIHLHOCTH YEIOBEKa

1.3

ChopMHpOBAaHHOCT, YMEHHWH BBIABIATH XapaKTEpHbIE TPU3HAKH TMOHSITHN, YCTAHABIMBATH WX B3aUMOCBSI3b,
WCIOJIB30BaTh COOTBETCTBYIOIIME TOHSITHS TpPU OMHCAHWUM COCTaBa, CTPOCHHUS M TPEBPAICHUNA OPTaHUYECKUX
COeIUHEHUN

1.4

c(OPMHPOBAHHOCTh YMEHHI UCTIOJIB30BaTh XUMHUECKYIO CUMBOJIHKY JJISi COCTABIICHHSI MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOI, COKpAIIEHHOH) (OPMYNI OPraHUYECKUX BEIIECTB M YPAaBHEHUH XMMHUYECKHX PEaKIHid, U3rOTaBIIMBAThH
MOJIETT MOJIEKYJI OPTaHMYECKHX BEIIECTB JJIsl WILTIOCTPAIMY UX XUMHYECKOTO W TPOCTPAHCTBEHHOTO CTPOSHUS

1.5

CdopMHupOBaHHOCTh YMEHHUN YCTAHABIMBAThH MPUHAICKHOCTh M3YyYSHHBIX OPTaHUYECKUX BEIIECTB IO WX COCTaBy M
CTPOCHHUIO K ONpenelNéHHOMY Kiaccy (Tpymnme) COeOMHEHUH (yrJIeBOIOpPOJBI, KHUCIOPOA U a30TCOJEpIKallue
COEJIMHEHMsI, BHICOKOMOJIEKYJISIpHBIE COEIMHEHMs]), AaBaTh UM Ha3BaHuUs 1o cuctemarnyeckoit Homenknarype (IUPAC)

1.5

CdopMHPOBAaHHOCTh YMEHUS OIpPENEsITh BHJbl XMMHYECKOH CBSI3U B OPraHMYECKHX COCAMHEHUSAX (OJMHApHBIE U
KpaTHbIE)

1.6

ChopMupoBaHHOCT YMEHHS IPUMEHSATH: TOJI0XKEHUS TEOPUH CTPOCHUS opraHudeckux Bemects A.M. Byrieposa mist
00BSICHEHHSI 3aBHCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS] MACChl BEIIECTB

YFJ'ICBO,[[OPOI[BI. Kncnopoz[co,uepx(amne N a30TCOACPKAIIMEC OPraHUYCCKUC COCOAWHCHUA. BLICOKOMOJ'ICKYJ'ISIPHBIG




Koa npoBepsiemoro
pe3yJbTaTa

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATHI OCBOEHHMSI OCHOBHOI1 00pa30BaTe/IbHOI POrPaMMbI CpeHEro o01ero
odpazoBaHus

COCAMHCHUA

2.1

ChopMupoBaHHOCTh YMEHHMH NPUBOJUTH TPUBHAIbHBIE HAa3BaHMSA OTAEIBHBIX OPraHMYECKUX BEIECTB (ITHIIEH,
NPONUJICH, AlETWICH, JTHICHIVIMKONb, TIUIECpUH, (eHon, ¢Gopmanbaerus, ameTanbIerdj, MypaBbHUHAs KHUCIOTA,
YKCYCHas KHCJIOTa, OJICMHOBAsl KUCJIOTa, CTEAPHHOBAsI KUCIIOTA, MIII0K03a, PPYyKTO3a, Kpaxmall, [eJUTI0JI03a, TITHIIKH)

2.2

ChopMHUpPOBAaHHOCTh YMEHHH XapaKTepHU30BaTh COCTAB, CTPOSHHWE, (PH3WYECKHE M XMMHUYECKHE CBOMCTBA THUITMYHBIX
MpeCTaBUTENIeH Pa3IMYHbIX KJIACCOB OPraHMYECKHUX BEIIeCTB (METaH, 3TaH, 3TWJICH, IPONWIEH, alleTUIeH, OyTaJaueH-
1,3, metunOytamuen-1,3, 6EH30J1, METaHOJI, 3TAHOJI, STUICHIJIUKOJIb, TIIMIEPHH, ()EHOJI, alleTalbIeTHI, MypaBbUHAs U
YKCYCHAasl KHCIIOTBI, TJIFOK03a, KpaxmaJl, eJUTI0JI03a, AMUHOYKCYCHAs! KUCIIOTa)

2.3

ChopMHUPOBaHHOCTh YMEHHS WUIIOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKY THITMYHBIMU IPEICTaBUTEIIAMH PA3IHMUHbBIX
KJIACCOB OPraHMYECKHX BEILECTB YPAaBHEHUSIMHU COOTBETCTBYIOIMX XUMUUYECKUX PEaKIHi ¢ UCTI0Ib30BaHUEM CTPYKTYp-
HBIX (hopMyI

2.4

CdopMHUpOBaHHOCTh YMEHUSI XapaKTEPU30BaTh UCTOYHUKHU YTIIEBOAOPOTHOTO ChIpbs (HE(DTh, MPUPOAHBIN ra3, yrois),
croco0b! UX NepepaboTKH U NPAKTUUYECKOE MPUMEHEHUE TPOAYKTOB NepepabOTKU

XUMHA U )KN3Hb. PacuéTtnl

3.1

CdopMupoBaHHOCTH YMEHHUH BIIAJETh CUCTEMOM 3HaHWH 00 OCHOBHBIX METOAaX HAy4YHOTO TIO3HAHUS, UCTIOIh3yEMbIX B
XUMHH TIPH U3YYCHUH BEUIECTB M XUMHUYECKUX SIBIICHUH (Ha0II0IeHne, M3MEepEeHHe, SKCIIEPUMEHT, MOJICIIMPOBAHNUE), UC-
MOJIb30BAaTh CHUCTEMHbIE XMUMHYECKWE 3HAHUS JI1 TPUHATHS PELIEHWH B KOHKPETHBIX >KU3HEHHBIX CHUTYalMsX,
CBSI3aHHBIX C BEIIECTBAMHU U UX PUMEHEHHUEM

3.2

ChopMupoBaHHOCTh yMEHHI COONMIOAATh TpaBWiIa TMOJB30BAHUS XHMHUYECKOM TMOCylol u  1abopaTOpHBIM
o0opynoBaHUEM, a TaKXe MpaBuiIa OOpalEHUs] C BEUIECTBAMHU B COOTBETCTBMU C MHCTPYKIMSMM IO BBIIOJHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB

3.3

ChopMupoBaHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUIH HKCIEPUMEHT (MPEBPALICHUS OPraHUYECKUX
BCHICCTB IIPU HArp€BaHuWH, MOJIYYCHUC OTWICHA U HU3YUCHHUE C€TO CBOﬁCTB, Ka4CCTBCHHBIC PCAKIIUNU OPraHU4YCCKUX
BCHICCTB, AC€HATypalusa O€JIKOB IIpy Harp€BaHWM, UBCTHBLIC PCAKIIUU 6CJ'IKOB) B COOTBCTCTBUM C IpPaBUJIaMH TCXHUKHU
0e30macHOCTH TpHU OOpAaIlleHHH C BEIIEeCTBAMH U J1a0OpaTOpHBIM 00OpYJOBAaHUEM; IPEICTABIATh PE3YJIbTaThl
XMMHYECKOTO 3KCIIEpUMEHTa B (JOpPME 3alUCH yPaBHEHUI COOTBETCTBYIOIIMX peakiid M (GopMyaupoBaTh BHIBOABI HA
OCHOBE 3THX pPE3YyJIbTaTOB

3.4

CdopMHpPOBAaHHOCTh YMEHHMI MPOBOAMTH BBIUMCICHHUS MO XUMHYECKUM YypaBHEHHUSIM (Macchl, 00bEMa, KOJIMYECTBA
MCXOAHOTO BEIIECTBA WJIM MPOJYKTa pEaklMu MO H3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX
BEUIECTB WM NMPOTYKTOB PEAKIUH)




Koa npoBepsiemoro
pe3yJbTaTa

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATHI OCBOEHHMSI OCHOBHOI1 00pa30BaTe/IbHOI POrPaMMbI CpeHEro o01ero
odpazoBaHus

3.5

ChopMupoBaHHOCTh YMEHHUI KPUTHYECKH aHATU3UPOBATh XUMHYECKYI0 HH(POPMALHUIO, TOIY4aeMyl M3 Pa3HBIX
MCTOYHHUKOB (CpeIcTBa MacCcoBOM MH(pOpMAINH, ceTh VIHTepHET u 1pyrue)

3.6

CdopMHupoBaHHOCTh YMEHHUH COOIIOAATH MpaBWJIa SKOJIOTHYECKH IEIecCO00pa3HOro MOBEACHUS B OBITY W TPYAOBOM
JeATEIbHOCTH B IIEJISIX COXPAHEHHsI CBOETO 3I0POBbS M OKPY)KAIOIICH MPUPOIHON Cpelbl, OCO3HABATh OMACHOCTD
BO3JICHCTBUSI Ha JKHBBIC OPraHWU3Mbl ONpPEICIEHHBIX OPraHUYECKUX BEIISCTB, MOHUMAs cMbIch mokaszatens [1JIK
(mpeaenbHO AOMYCTUMOI KOHLIEHTPALUH), MOSCHITh Ha MPHMEPax CIOCOObI YMEHBIICHHS W IMPEAOTBPAILCHHS HX
BPEIHOTO BO3JCHCTBYS HA OPraHU3M YEIOBEKa

11 KJIACC

Kon nposepsiemoro
pe3ysabTara

IIpoBepsiemMble peIMeTHbIE Pe3yIbTAThl 0CBOCHHS OCHOBHOM 00pa30BaTe/IbHOM IPOrpaMMBbl CPeIHEro o01ero
oOpa3zoBaHus

1

TeopeTI/I‘-IeCKI/Ie OCHOBbI XUMHH

11

Brnanenne cucreMoll XUMHYECKHX 3HAHUHM, KOTOpPasi BKJIIOYACT: OCHOBOIIOJIATAIONINE TOHATHS (XUMHUUYECKUHN AIIEMEHT,
aToM, O3JIEKTPOHHAs 000JI0YKa aroma, S-, p-, O-3JIeKTpOHHBIE OpOWTAIM ATOMOB, WOH, MOJICKYJA, BaJICHTHOCTH,
AEKTPOOTPHUIIATEILHOCTh, CTETEHb OKWCIICHUS, XWMHUYECKash CBs3b, MOJb, MOJSpPHAs Macca, MOJSIPHBIA O0BEM,
KpUCTAUTMUECKAsi ~ PemeErka, TUOBl  XUMHYECKHX  peaknud  (OKHUCIHMTENbHO-BOCCTAHOBUTENBHBIC, JK30- H
SHIOTEPMUYECKUE, PEaKIUM HOHHOTO OOMEHa), PAacTBOp, OJJIEKTPOJIUTHI, HEIICKTPOIUTHI, AJIEKTPOIUTHICCKAs
JIMCCOLIMAIUS, OKUCIIUTEh, BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW PEaKIlMi, XMMHUYECKOE PaBHOBECHE); TEOPUU H
3aKOHBI (TEOPHS DIIEKTPOJUTHUECKON auccoumanuu, llepuomnueckuii 3axkon J[.W. MeHaeneeBa, 3aKOH COXpaHEHUS
MAacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3bIK XUMHHU, (PaKTOJIOTUYECKUE CBEICHUS O CBOMCTBAX, COCTABE, MOTYUCHUH
1 6€3011aCHOM MCIOJIb30BAHUHU BAXKHEHUIITMX HEOPTAHUYCCKUX BEHIECTB B OBITY M MMPAKTUYECKON JCATEIHLHOCTH YeI0BeKa

1.2

ChopMupoBaHHOCTh YMEHHUH BBIABIATH XapaKTEPHbIE MPU3HAKKM M B3aUMOCBS3b M3YYEHHBIX MOHITUH, NPUMEHSTH
COOTBETCTBYIOIIIME IOHATUSA IPYU ONUCAHUU CTPOCHUSA M CBOWCTB HEOPraHMYECKUX BEIIECTB M MX IIPEBPAILCHHN;
BBISIBJISITD B3aUMOCBSA3b XUMUYECKUAX 3HAHUU
C NOHATUSMU U IPEICTABICHUAMH IPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB

1.3

BJ'IaI[eHI/Ie OCHOBHBIMH METOJaMH HAYYHOI'O IMO3HAHUSA BCHICCTB U XHUMHUYCCKUX SIBIICHUU (Ha6J'IIOI[eHI/IC, HU3MEpPCHUC,
9KCIICPUMCHT, MOI[GJ'II/IpOBaHI/Ie)




Koa nposepsiemoro
pe3yJibTaTa

IIpoBepsieMble MpeIMeTHBIE Pe3yabTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CPeIHET0 00IIero
oOpa3oBaHus

1.4

CdopmMHUpOBaHHOCTH YMEHUH OIPENEsITh BAJIEHTHOCTh U CTETIEHb OKUCIIEHUS! XUMUYECKUX JIEMEHTOB B COCTMHEHHSIX
Pa3IUYHOIO COCTaBa, BUJ XUMHUYECKOHN CBS3U (KOBAJIEHTHAsl, HIOHHAsI, METAILINYECKAsl, BOAOPOJHAs) B COCANHEHUSX,
TUI KPUCTAJUINYECKOH PEIIETKY KOHKPETHOTO BEIIECTBA (ATOMHAs!, MOJIEKYJISIDHAs,, HOHHAs, METAJUINYECKas)

1.5

ChopMupOBaHHOCTh YMEHHI ONIPEEINIATh XapaKTep Cpebl B BOAHBIX PACTBOPAX HEOPTaHUYECKUX COCTMHEHHH

1.6

CdopmMHupoBaHHOCTh YMEHHS KIACCU(PHUIHUPOBATh XUMUYECKUE PEAKIMH TI0 PA3TUYHBIM MIPU3HAKAM (UHUCITY U COCTaBYy
pearupyroux BeIlecTB, TEIUIOBOMY P (GEKTy peaklinu, U3MEHEHUIO CTENEHEeH OKUCICHHS AJIEMEHTOB, 00paTUMOCTH
peaxiuy, y4acTUIO KaTajau3aTopa)

1.7

ChopMupoBaHHOCT YMEHHI COCTABIIATh YPABHEHUS PEaKINi Pa3IMYHBIX TUIIOB, TIOJTHbBIE U COKPAIIEHHBIE YPAaBHEHHUS
peakuuii HFOHHOro 0OMEHa, YYUTHIBAasH YCIOBHSI, IPU KOTOPBIX ATH PEAKIMH UAYT A0 KOHIIA

1.8

C(bOpMI/IpOBaHHOCTL YMCHI/II\/‘I OpOBOAUTL PCAKIUH, JMOATBCPKAAIOIIHC KauyeCTBCHHBIM COCTaB Pa3INIHBbIX
HCOPraHM4YCCKNUX BCHICCTB, PACIIO3HABATH OIIBITHBIM HYTCM HOHBbI, HNPUCYTCTBYIOIIHUC B BOAHLIX pPACTBOpaAx
HCOPraHN4YCCKNX BCIICCTB

1.9

CdopMHpOBaAaHHOCT, yYMEHUH pPACKPBIBATh CYIIHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTENBHBIX pEAKUUH MOCPEACTBOM
COCTAaBJICHUSI 3JIEKTPOHHOIO OaJlaHca 3TUX peaklui

1.10

ChopMupOBaHHOCTH YMEHH OOBSICHATH 3aBUCHMOCTh CKOPOCTH XMMHUYECKON PEakIMy OT pa3InyHbIX (JaKTOpOB

1.11

CdopmMupoBaHHOCTH YMEHUH OOBSICHATH XapakTep CMEIICHUS XUMUYECKOTO PABHOBECHS B 3aBUCUMOCTH OT BHEIITHETO
Bo3aeiicTus (mpuniun Jle llatense)

OO01mas u HeopraHuveckasi XUMHsI

2.1

CdhopmupoBaHHOCTH yMEHHIA pacKkpbiBaTh cMbIch [lepuoanueckoro 3akona .M. MenzaeneeBa u 1eMOHCTPUPOBATH €TI0
CHUCTEMATH3HPYIOUIYIO, 00BSICHUTEIBHYIO M MPOTHOCTUYECKYIO DYHKIMK

2.2

ChopMupoBaHHOCTh YMEHHH XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE AaTOMOB XHMHUYECKUX »3JeMeHToB 14
nepuojioB I[lepromiueckoit cucteMbl XxuMuueckux anemeHToB J[.M. MenzeneeBa, ucCronb3yst MOHATHA «S-, pP-, O-
JJIEKTPOHHBIE OPOUTANINY, «IHEPTETHUECKUE YPOBHUY, OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUECKUX
JJIEMEHTOB M MX COEAMHEHHMH 10 nepuojam M rpymnaMm [lepruoguueckoil CHCTEMBbl XUMHYECKHX 3JIEMEHTOB
.M. MenneneeBa

2.3

C(l)OpMI/IpOBaHHOCTB yMeHI/Iﬁ XapaKTCpUu3oBaThb (OHI/ICI:IBaTB) O6IJ_II/IC XUMHYECKHE CBOMCTBA HCOPraHNM4CCKUX BCLICCTB
Pa3iIMYHBbIX KJIACCOB, MOATBCPIKIATh CYHICCTBOBAHUC TeHETHYSCKOM CBS3U MCXKIY HCOPraHNMYCCKHMMHU BCIICCTBAMU
C IIOMOIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKHUX peaKLII/Iﬁ

2.4

ChopMupoBaHHOCTh YMEHMH YCTAHABIMBATh IPHUHAIJICKHOCTh HEOPTaHMUECKUMX BEIIECTB IO HX COCTaBy K
oTpesIeNIEHHOMY KJlaccy (TpyIe) COeAMHEHHH (IIPOCThIe BEIIECTBA — METAJIBl U HEMETaJUIbl, OKCHJIbI, OCHOBAHHUS,
KHCJIOTHI, aM(OTEpHbIE THIPOKCHU/IBI, COJIH)




Koa nposepsiemoro
pe3yJibTaTa

IIpoBepsieMble MpeIMeTHBIE Pe3yabTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl CPeIHET0 00IIero
oOpa3oBaHus

2.5

ChopMHpPOBaHHOCT, yYMEHUH HCIOJIB30BAaTh XUMHUYECKYI0 CHMBOJIMKY [UJIsl COCTaBJeHHs (OpMyN BELIECTB U
ypaBHEHUN XMMHUYECKUX peakuui, cucremaruueckyto HomeHkinatypy (IUPAC) u TpuBnanbHble Ha3BaHUs OTACIBHBIX
HEOpPraHWYECKUX BELIECTB (YrapHbIH ras, yrileKMCIbld ra3, aMMHaK, raméHas N3BecTb, HEral€Has U3BECTh, TUThEBAs
CoJia, MUPUT U JIPyTHUE)

2.6

CdhopmMupoBaHHOCTH YMEHHUI1 XapaKTepH30BaTh (OMHUCHIBATH) OOIINE XUMHUECKHE CBOIICTBA HEOPTAHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPXKAATh CYIIECTBOBAaHHE T'€HETUYECKON CBSA3H MEXKIy HEOPraHMUYECKHMMHU BEIECTBAMHU C
MOMOIIBIO YPAaBHEHHI COOTBETCTBYIOIINX XUMHUECKHUX peaKIMi

2.7

ChopMHpOBaHHOCTh YMEHHH IUTAHUPOBATH W BBIMOJHATH XUMHUYECKUH SKCIEPUMEHT (pasfio’keHUe MepOKCHIa
BOJOPOAA B IPUCYTCTBUHM KaTalU3aToOpa, ONPENEIEHUE CPENbl PaCTBOPOB BEIIECTB C IMOMOLIBI0 YHUBEPCAIBHOIO
MHJIMKATOpa, BIUSHHUE DPAa3JIMYHBIX ()aKTOPOB HA CKOPOCTh XHMHUYECKOH pEakUuH, peaklMd HOHHOTO OOMeHa,
KayeCTBEHHBIE peakUuu Ha Ccyiabdar-, KapOOHAT- H XJIOPUA-aHUOHBI, HA KAaTHOH AaMMOHHS, pEIICHHE
AKCIEPUMEHTAIbHBIX 33a7ad 1o TeMaM «Mertamib» U «HemeTtamasl») B COOTBETCTBHM C IpaBUJIaMH TEXHUKU
0e30macHOCTH TpHU OOpalIeHWH C BEIIECTBAMU M JIAOOPAaTOPHBIM O0OPYAOBaHHMEM; MPEICTABIATH PE3yIbTaThI
XUMHYECKOTO SKCIIEpUMEHTa B (JopMe 3amncy YpaBHEHUH COOTBETCTBYIOIIMX PEakuil U (GopMyIHpoBaTh BHIBOJBI HA
OCHOBE 3THX PE3YyJIbTaTOB

2.8

ChopMHUpOBaHHOCTh YMEHHMH COONIOAATh TpaBUjIa IMOJIb30BAHUS XWMHUYECKOW TIOCYIOM W J1TaOOpaTOPHBIM
o0opynoBaHUEM, a TaKkKe MpaBHJia OOPAIEHHs C BEHIECTBAMH B COOTBETCTBHM C MHCTPYKIMSAMH IO BBITIOJTHEHHIO
71a00paTOPHBIX XUMHUYECKHX OIBITOB

2.9

C(i)OpMI/IpOBaHHOCTB YMCHI/Iﬁ XapaKTCpHU30BaTb XMMHYCCKHUC IIPOLECCHI, JICKAIINEC B OCHOBC IIPOMBIIIJICHHOTO
MMOJIYUCHUA CCpHOfI KHCJIOTBI, aMMHaKa, a TaKxKeC C(l)OpMI/IpOBaHHOCTL HpeHCTaBHGHI/Iﬁ 00 OGH.II/IX HAaYUYHBIX IMPpHUHOUIIAX
" 5KOJIOTHYCCKUX Hpo6neMax XUMHUYCCKOI'O NPOMU3BOACTBA

XUMHUS U KA3Hb. Pacuérel

3.1

ChopMHUpPOBaHHOCTh MPEACTABICHUNA O XUMHYECKOH COCTABIISAIOIIEH €CTECTBEHHOHAyYHOW KapTHHBI MHUpPA, pPOJIU
XUMHUH B MO3HAHUU SBJICHUN NPUPOJIbI, B (POPMUPOBAHMM MBIIUIEHUS U KYJIbTYPbl JIMYHOCTH, €€ (HYHKIMOHATHHON
rPaMOTHOCTH, HEOOXOJMMOM ISl pelIeHHs MNPAKTUYECKUX 3aJad M SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHUS
K CBOEMY 3/I0POBBIO U IPUPOJHON Cpeie

3.2

ChopMupoBaHHOCTh YMEHHH KPUTHYECKH AHAJIM3UPOBATH XUMHUYECKYI0 HH(OpMAIMIO, TOJIy4aeMyl0 M3 Pa3HbBIX
MCTOYHHUKOB (CPEJCTBA MAaCCOBON KOMMYHUKAINH, ceTh VIHTepHET U pyrue)

3.3

C(I)OpMI/IpOBaHHOCTB YMCHI/Iﬁ COGJ’IIO,Z[&TB npaBuJia 3KOJOTrHICCKHU uenecoo6pa3H0ro IIOBCICHUA B 6I>ITy u pr,Z[OBOﬁ
JACATCIIBHOCTHU B IEJIAX COXPAaHCHHA CBOCT'O 3M0POBbA U 0pr>1<a10meﬁ HpHpOILHOﬁ CpEabl

3.4

Oco3HaBaTh OIMACHOCTH BOSI[CIZCTBPISI Ha XHMBBIC OPraHU3MbI OHpeI[eJ'IéHHI:IX BCIICCTB, IMMOHMMasA CMbICJI IIOKa3aTCJIsd




Koa nposepsiemoro

IIpoBepsieMble MpeAMeTHBIE Pe3yabTAThI 0CBOCHHSI OCHOBHOI 00pa3oBaTe/IbHOI MPOrpaMMbI CPeTHEro 001Iero

pe3yJabTara oOpa3oBaHus
[TAK, mosicHITh HAa MpUMEpPax CIOCOObl YMEHBIICHUS U MPEAOTBPALLCHUS UX BPEIHOIO BO3ACUCTBUSA Ha OpraHU3M
YeJI0BEKa
ChopMupoBaHHOCTh YMEHHMH TPOBOAWTH BBIYHMCICHUS C HCIOJIB30BAaHHUEM IOHSATHS «MaccoBas IO BEIIECTBAa B
35 pacTtBope», OOBEMHBIX OTHOLICHHWH Ta30B NPU XMMUYECKHX PEaKIHsIX, MAacChl BeUIeCTBA WIM 00bEMa Ta30B IO

U3BECTHOMY KOJIMUECTBY BEIECTBA, MAacce WIM 00bEMY OJHOTO M3 YYaCTBYIOUIMX B PEaKIUU BEUIECTB, TEIUIOBOTO
s¢deKTa peakiiyu Ha OCHOBE 3aKOHOB COXPAHEHHUsI MACChl BEHIECTB, IPEBPAIEHHSI U COXPAHEHUs! SHEPTUU




5. IMMPOBEPSAEMBIE DJIEMEHTbBI COAEPKAHUS

10 KJIACC
Kon IIpoBepsieMblii 31eMeHT coepKAHUS
1 TeopeTnueckue OCHOBbI OPraHUUECKOW XUMUHI
11 [Tpenmer opraHu4ecKoi XMMHUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B MOJYyYEHHH HOBBIX BELIECTB M MaTepHajoB. Teopus
CTPOEHUs Opranuyeckux coenquHeHnii A.M. bytnepoBa, €€ OCHOBHBIE OJIOKEHHS
12 CrpykTypHble (OpMyJbl OpraHMYECKUX BelecTB. ['omonorus, usomepus. XUMHUYECKas CBA3b B OPraHHMYECKUX COEAMHEHUSX —
OJMHapHbIE U KpaTHbIE CBsI3H. IIpescTaBienue o Kiaaccu(pUKau OpraHnuecKiX BEIIeCTB
13 HomMmeHkinarypa opraHn4eckux COeIMHEHUH (cucreMaTHyeckas) 1 TpUBHAIbHbIE Ha3BaHUs BaXXHEHIIMX INPEJICTABUTENIEH KJIACCOB
OpPraHNYECKUX BEIIECTB
2 YrieBogopopl
21 AJIKaHBI: COCTaB M CTPOEHHE, FOMOJIOTHUECKMH psJ. MeTaH M 3TaH — MPOCTEHINNE MPEeNCTaBUTENN AJIKaHOB: (u3nueckue U
XMMHYECKHE CBOMCTBA (PeaKLUH 3aMEIIECHUsS U TOPEHMs), HAX0XKI€HHE B IPUPOJIE, NOJIyYCHHE U TPUMEHEHHE
AJIKEeHBI: COCTaB U CTPOECHUE, TOMOJIOTHYECKUH Psil. DTHWIIEH U MPONUJIEH — MPOCTEHIINe NPeACTaBUTEIH aJIKEHOB: (PU3NYECKUe U
2.2 XMMHYECKHE CBOMCTBA (PEaKIMU THJIPUPOBAHUS, TAJTOT€HUPOBAHUS, TMIPATALMH, OKUCICHHUS M MOJMMEPH3aluN), MOIyuYeHHE U
NPUMEHEHHUE
23 Ankanuensl: OytagaueH-1,3 u metunOyragaueH-1,3: cTpoeHue, BaKHEWIIME XMMHUYECKHE CBOWCTBA (PEakivs MOJIMMEPHU3AIINH).
[losryyeHne CUHTETUYECKOT0 Kay4yKa 1 Pe3UHbI
AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHHsI, TOMOJIOTUYECKUH Psill. ALETUIEH — MPOCTEHUIINH MPEICTABUTENb AJIKUHOB: COCTaB,
2.4 CTpoeHue, GU3NUECKnue U XUMMUYECKHE CBONCTBA (peakiMy THAPUPOBAHNUS, TAJIOTEHUPOBAHMS, THAPATALIUH, TOPEHUS), TTOIy4YeHHE
U IPUMEHEHHE
Apensl. ben3on: cocras, cTpoeHue, (U3NUECKUE U XUMUUYECKUE CBOMCTBA (peaKLUK ralor€eHUPOBaHUS 1 HUTPOBAHMUsA), IOJIy4YEHHE
25 u npuMeHeHue. Tolyon: cocraB, CTpOeHUE, (U3NUECKUE U XMMHYECKHE CBOMCTBA (PEaKLMU raJlor€eHUPOBAaHUS U HUTPOBAHMA),
HOJIy4€HUE U NpUuMeHeHne. TOKCMUHOCTh apeHoB. ['eHeTnueckas CBsI3b MEXAy YII€BOAOPOAAMH, IPHUHAUIEKALIUMHU K PA3JINYHBIM
KJaccam
[TpupoaHbie NCTOYHUKHN YyTiIeBo0opoaoB. Ilpuponnsnii ra3 n nonytHele HeTsAHBIE ra3pl. HedTh u e€ mpoucxoxaenue. CrocoOs
2.6 nepepaboTKu He(TH: TMEPETrOHKA, KPEKUHT (TePMUYECKUH, KaTaTUTUYECKHH), muponu3. [IpoaykTel mepepaboTku HedTH, HX
NPUMEHEHUE B TPOMBIIUICHHOCTH M B ObITY. KaMeHHBIN yrosb U NPOAYKTHI €ro nepepaboTKu
3 Kucnopoaconepkaiue opraHn4eckue COeAMHEHHs
31 [IpenenbHble 0MHOATOMHBIE CIIUPTHI. METAHOI U 3TAHOJ: CTPOeHHE, (PU3NUECKUE U XUMHUECKUE CBOICTBA (peaky ¢ aKTUBHBIMU
METaJUIaMH, TaJOr€HOBOAOPOJAMH, TOpEHHE), NpuMeHeHue. BopopoaHble cBA3M Mexay MoJeKylaamMu crnupToB. JlelcTBue




Kon

IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUSA

METaHOJIa U 3TaHOJIa Ha OpraHu3M 4YCJIOBEKaA. MHoroaToMHbIe CITMPTHI. OTUIICHTIINKOIb U TIIMOEPHUH: CTPOCHUC, q)nmqecm/le )41
XUMHYECKHE CBOMCTBA (BSaI/IMOILeI\/'ICTBI/IC CO MMECJIOYHBIMU MCETAJJIaMHU, Ka4€CTBCHHAs pPCAKLUA Ha MHOI'OAaTOMHBIC CHI/IpTLI).
I[eﬁCTBHe Ha OpraHn3M 4YCJIOBCKA. HpI/IMCHCHI/Ie TJIIMIOCPHUHA W OTUJICHTJITUKOJIA

3.2 DeHOJI: CTPOCHUE MOJIEKYJIBI, (hU3MUYECKHEe M XUMUUeckre cBoiicTBa. TokcnuHocTh (henouna. [lpumenenne penona
33 Anbnernapl U KeToHbl. DopManbaerus, aneTanbIeriua: CTpoeHne, GU3NUECKIe U XMMHUECKUe CBOMCTBA (peaKUUH OKUCICHUS U
BOCCTaHOBJICHHUS], KAUECTBEHHBIE PEAKINH), TOJyYeHHE U IPUMEHEHHE
OHOOCHOBHBIE IpeJiesIbHbIE KapOOHOBBIE KUCIOTHl. MypaBbuHast M YKCyCHas KHCJIOTBL: CTpOCHHE, (U3NYECKHe U XMMUYECKHe
3.4 CBOMCTBa (CBOICTBa, OOIIME /I Ki1acca KUCIOT, peakius 3TepuuKaim), noirydeHue 1 npuMeHerne. CTeapuHoBasi ¥ OJIEMHOBAs
KHCJIOTHI KaK IPEICTABUTENIN BBICHIMX KapOOHOBBIX KHCJIOT. MbljIa KaK COJIM BHICIIMX KapOOHOBBIX KHCJIOT, UX MOOIIEe JeiicTBHe
35 CrnoxHble 3(upbl Kak MPOU3BOHBIE KapOOHOBBIX KUCIOT. ['maponu3s cioxubix 3¢upoB. XKupsl. ['uaponus xupos. [lpumenenue
' KHPOB. bruosoruyeckas pojb KHUPOB
VYraeBoasl: cocTaB, Kiaccu(UKamus yriieBoJOB (MOHO-, IHM- W TOJMcaxapuibl). [IIOKo3a — MPOCTEHIIMA MOHOCaXapH:
0COOEHHOCTH CTPOEHHSI MOJIEKYIbI, (U3NUECKUEe U XUMUYECKHE CBOMCTBa (B3aumozeiicTBue ¢ ruapokcuaoM meau(ll), okucnenne
3.6 aMMHUAYHBIM pacTBOpoM okcuaa cepebpa(l), BoccraHOBIEHUE, OpOKEHHE TIIOKO3bI), HAXOXKICHHE B MPUPOJE, NMPUMEHEHUE,
6uosiornueckass poiab. dortocuHTed. PpykTO3a Kak H30MEp INIOKO3bl. Kpaxman M 1emioio3a Kak HPUPOAHBIE IOIHMEPHI.
CtpoeHne KpaxMaia v HeJuTion03bl. Ou3ndeckne M XMMHUYECKHe CBOMCTBA KpaxMaia (THAPOIIN3, KAYeCTBEHHAs! PEAKIIHS C HOJIOM)
4 A30TCOepIKaIIie OPraHMYECKHE COSAMHEHHS
41 AMUHOKHUCIIOTHI KaK aM(pOTEpHbIe OpraHuYecKre coeanHeHus. Ou3ndyeckre 1 XMMHYECKHE CBOWCTBA aMHUHOKHUCIIOT (Ha MpUMeEpe
riuipHa). bronornueckoe 3HaueHne aMuHOKUCIIOT. [lenTuapt
49 benku xak npupogHbIe BHICOKOMOJIEKYISIpHBIE coelnHeHus. [lepBruuHasi, BTOpUUHas U TpeTHYHAsI CTPYKTYpa OEIKOB. XUMHUYECKHUE
' CBOICTBa OEJIKOB: THAPOJIN3, ICHATYpAIlHsl, KAUeCTBEHHBIC PEAKIMH Ha OCTKN
5 BBICOKOMOJIEKYIISIpHBIE COSTMHEHUS
OCHOBHBIE TOHATUS XHMHUH BBICOKOMOJICKYJSIPHBIX COCIMHEHHWI: MOHOMEp, IMOJIMMEp, CTPYKTYpHOE 3BEHO, CTEIeHb
5.1 HNOJMMEpU3allUY, CpEeiHAs MOJeKynsapHas Macca. OCHOBHbIE METOIbl CHHTE€3a BBICOKOMOJICKYJSIPHBIX COEAMHEHMH —
NOJIMMEpU3aLUs U MOJUKOHICHC AL
5 DKcIeprMeHTaIbHbIE METOABI H3YUECHHUS BEIIECTB U UX MPEBPAIICHUH: 03HAKOMIIEHHE ¢ 00pa3liaMu MPUPOAHBIX U HCKYCCTBEHHBIX

BOJIOKOH, IJIACTMACC, KaYy4YyKOB. HOJ’Iy‘IGHHC CUHTCTUYCCKOI'O Kay4yKa U PC3MHbI




11 KJIACC

Kon IIpoBepsieMblii 3J1IEMEHT CO/IEePKAHUSA
1 TeopeTnueckue OCHOBBI XUMUU

XUMUYECKUI AeMeHT. AToM. Slapo aTtoma, W30TOMBI. DJIEKTPOHHAS 000J0YKa. DHEPreTHYSCKUE YPOBHH, MOIYPOBHH. ATOMHBIC

1.1 opbutanu, S-, p-, d-amemMeHTsl. OCOOEHHOCTH paclpeneieHUs] JICKTPOHOB MO0 OPOUTAIAM B aTOMax 3JIEMEHTOB MEPBBIX YETBIPEX
Nepuo0B. DNEKTPOHHAsI KOH(PUTypanys aTOMOB
ITepuoaunueckuii 3akoH u Ilepuoauueckast cucreMa xumuueckux sneMeHTos .M. Menneneesa. CBsi3b IEPUOJUYECKOIO 3aKOHA U

12 [lepuonnueckoii cuctembl xXumMuieckux anemeHToB .M. MenzeneeBa ¢ COBpeMEHHOW TEOPHUE CTPOEHHUsI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHUS CBOMCTB XMMHUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB 110 TPyNIaM U MeproaaM. 3HaueHHe
NEPUOAMYECKOT0 3aKOHA B PA3BUTUHU HAYKU
Crpoenue BemiecTBa. XHUMHUYECKash CBA3b. Buabl XMMHMYECKOH CBSI3M (KOBaJEHTHAs HEMNOJSpHAs M MOJSIpHAas, HOHHAsi,

1.3 MeTayuinueckas). MoHbl: KaTHOHBI U aHMOHBL. MeXaHU3Mbl 00pa30BaHUsI KOBAJCHTHOW XUMHUYECKOU CBSI3U (OOMEHHBIH M JOHOPHO-
aklenTopHslit). BomopoHas cBs3b

1.4 BaneHTHOCTB. DJIEeKTPOOTPULATEILHOCTD. CTENEHb OKUCIEHUS
BemecTtBa MOJNEKYISIPHOTO U HEMOJEKYJISPHOIO CTPOEHMS. 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAJUIMYECKUX

1.5 peiéToK. 3aBUCUMOCTh CBOMCTBA BEILECTB OT TUMNA KpUCTalnueckor pemérku. [lonstue o aucnepcHbix cuctemax. Mctunuble u
KOJJIOMJIHBIE pacTBOpbl. MaccoBasi J10Jis BEHIECTBA B PACTBOPE

1.6 Knaccudukanus Heopranuueckux coeuHeHnin. HomMeHknaTypa HeopraHM4ecKiX BEIleCTB

17 Xumnueckas peakuus. Knaccupukanuss XUMHUECKUX peakIMii B HEOPraHWMYECKOW M OPraHMYeCKOM XUMHM. 3aKOH COXPAaHEHHS
Macchl BEUIECTB, 3aKOH COXPAHEHUS M IPEBPAILICHHs] SHEPTUH NTPH XUMUYECKUX PEaKIMIX

1.8 CKOpOCTb peakify, €€ 3aBUCUMOCTb OT Pa3JIMYHbIX (DaKTOPOB

19 OOpatumble peakunu. XUMUUeckoe paBHOBecHe. DaKTOpbI, BIHSIONIME HA COCTOSHUE XUMHUYECKOro paBHOBecHs. [lpunrmm Jle
ITarenpe

110 Onextponurnyeckas auccorpanus. CunbHble U cnadble 1ekTponauThl. Cpesa BOIHBIX PAacTBOPOB BEIIECTB: KHCJAs, HEHTpasbHas,
miesnouHas. Peakin HoHHOTO 0oOMeHa

1.11 OKHCINTENbHO-BOCCTAHOBUTEIJIbHbIE PEaKIIUU

2 Heopranuueckast Xxumust

Hemeramnsl. [lonoxenune HemetamioB B Ilepuoandeckoi cucreme xumudeckux snemeHToB J[.J. MenpeneeBa u ocoOeHHOCTH

2.1 cTpoeHusi aroMoB. du3nyeckue CBONHCTBA HEMETAJUIOB. AJUIOTPONMS HEMETAIOB (Ha IpHUMeEpe KHCJIOopona, cepsl, (ocdopa
U yriepoja)

2.2 XUMHUYECKHE CBOMCTBA BAXXHEHIIMX HEMETAJUIOB (TaJIor€HOB, cepbl, a30Ta, ¢ocdopa, yriepona U KPpeMHUs) M UX COEAUHEHMH




Kon IIpoBepsieMblii 3J1eMEHT CO/IePKAHUSA
(OKCHIOB, KMUCIOPOJICOAECPKAIIMX KUCIOT, BOJOPOAHBIX coeuHeHni). [IpuMeHeHrne BayKHENIIINX HEMETAIOB M MX COEAMHEHUHN
Mertamnsl. [lonoxxenune MeramioB B [lepuoanueckoii cucteme xumudeckux anemeHToB J[.M. MenneneeBa. OcOOEHHOCTH CTPOSHUS

2.3 AJIEKTPOHHBIX 000J04YeK aTOMOB MeTaiioB. O0mme ¢puszndyeckue cBoiicTBa MeTamioB. CIIaBbl METAIOB. DNEKTPOXUMHUYECKUN Psifl
HanpspKeHUN METaIIOB

24 XWMHYECKUE CBOWCTBA BaKHEHIINX METAIOB (HATPHM, Kalui, KaJIbIMA, MarHUi, allfOMUHUHN, [TUHK, XPOM, KEJIe30, Meb) U UX
coenmHeHnit. O0muMe crocoOkl Mmoy4eHns MeTayioB. [IpuMeHeHne MeTauioB B OBITY M TEXHHUKE

2.5 I'eHeTnueckasi CBA3b HEOPraHMUECKUX BEIIECTB, IPUHAJICKAIMX K PA3IMUHbIM KjlaccaM

3 XuMHS 1 KU3Hb

31 Ponp xumum B oOecriedeHUH 3KOJIOTHYECKOM, 3HepreTI/Iqechof4 Y THUIIEBON OE€30MacHOCTH, PAa3BUTUM MeIUIUHBI. [loHSATHE O
HAay4YHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHYECKHUX PEAKIINI
[TpencraBinenus 00 OOMIMX HAYYHBIX MPHHIIUAIAX MPOMBIIUICHHOTO TMOJYyYSHHUS BaXKHEHIIMX BelIecTB. YeIOBEK B MUPE BEIICCTB U

3.2 MaTepHualoB: BaKHEHIINE CTPOUTENIbHbIE MaTepHUalibl, KOHCTPYKIMOHHbIE MaTepuasbl, KPacKH, CTEKJIO, KEpaMHUKa, MaTEpHaIIbl IS
AJIEKTPOHUKH, HAHOMATEPHAJIbI, OpPraHMYECKHE U MHUHEPAJIbHbIE YI0O0peHus

33 XuMUsL W 30pOBBbE YENIOBEKA: MpaBUila HCIOJIB30BAaHUS JICKAPCTBEHHBIX IMpEenaparoB, MpaBuia 0€30MacHOr0 HCIOJIb30BAHUS

MpernapaToB OBITOBOW XMMHUH B TIOBCETHEBHOW KU3HU
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