COJAEPKAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHHMYeCKOM XUMHMHU

[IpeameT opraHnyecKkoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYyYEHUH HOBBIX BEIIECTB M MaTepuagoB. Teopusi CTpOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110J105keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHu4eckux BemecTB. [omonorus, wu3oMepus. XuUMHYECKas CBsA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBS3U.

ITpencraBienne o KiacCU(pUKaUMu OopraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIbHBIE Ha3BaHMS
BKHEUIIUX MPEACTABUTENEHN KIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHUMN:
O3HAaKOMJIEHHE ¢ 00pa3iaMy OpraHMYECKUX BEIECTB U MaTepUaIaMy Ha UX OCHOBE,
MOJICJIMPOBAaHUE MOJIEKYJl OpPraHMYECKHX BEIECTB, HAONIONECHHWE M OIHCAaHUE
JEMOHCTPALIMOHHBIX ONBITOB [0 MPEBPALIECHUIO OPraHUYECKUX BEIIECTB IPH
HarpeBaHuu (IJIaBjieHue, OOyTrIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHA psAA. MeraH 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
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OytamueH-1,3 u metmwnOyragueH-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKHE CBOMCTBa (peakuusi mojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4yyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— 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 raJjoreHMpOBaHUsSI U HUTPOBAHUS), NTOJIyUYEHUE U MPUMEHEHHE. Tonyon:
cocmaes,  cmpoeHue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOTyUeHue U npumenenue. TOKCUIHOCTh ApEHOB.



['eHeTnyeckas CBsI3b MEXAY YIJIEBOAOPOAAMH, MPUHAIICKAIUMUA K Pa3InYHBIM
KJIaccam.

[IpuponHble HMCTOYHMKH YIJIEBOAOPOAOB. IlpupomHblii Ta3 W NOIYTHBIE
HedTanble Ta3pl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPErOHKa, KPEKUHT (TEPMUYECKUU, KaTaTUTUYECKUi), mupoiu3. [IpomykTbl
nepepadoTku HepTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KamMeHHBIN
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,
IPOBEICHNE IPAKTHYECKOW PAOOThI: MOJYyUYEHHUE STUJIEHA U U3YUYEHUE €0 CBOKCTB.

Pacuérnblie 3anaun.

Bbluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKUUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOIYKTOB PEAKIIUN).

Kuciopoacoaep:kamue oprann4ecKue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHOUPTH. MeETaHON U 3TaHOJ: CTPOECHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peakluu C AaKTUBHBIMU MeETaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEeHHe. BoaopoaHbie CBs3U MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBuE METaHOJa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. ODTWUIEHIJUKOIb M  TJIMLEPUH: CTPOEHUE,
buznueckue W XUMUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO MICIOYHBIMU
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.

Anpneruibel U Kemouwvl. DopManblaerus, —aneTanbACTHN:  CTPOECHUE,
bu3nYecKkue U XUMHYECKHE CBOWCTBA (PEaKIMU OKHUCIICHUS M BOCCTAHOBIICHUS,
KaueCTBEHHbIE PEAKIIMH ), OJyUYEeHUE U TPUMEHEHUE.

OaHOOCHOBHBIE MpEeNIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAsA U YKCYCHAs
KHUCJIOTBI: CTPOEHHE, (PU3UUECKUE U XUMUYECKUE CBOMCTBA (CBOICTBA, OOIIME IS
KJIacca KUCIIOT, Peakius dTepudukanun), moaydeHue u npuMmenenue. CreapuHoBas
¥ OJICMHOBAsl KUCJIOTHI KaK MPEJACTaBUTEIHN BBICIINX KapOOHOBBIX KHCIOT. 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.

YrneBonmpl:  coctaB, KjiacCU(UKAIMS ~ yriaeBOAOB  (MOHO-, JHU- U
nosicaxapubl). ['Ioko3a — nmpocTeiuii MoHOcaxapu/l: 0COOEHHOCTU CTPOEHUS




MOJIEKYJIbl, (PU3HUECKHEe U XMMUUYECKHE CBOMCTBA (B3aUMOICHCTBUE C TUAPOKCUAOM
meu(Il), okucienne aMMuadHBIM pacTBOpoM okcuza cepedpa(l), BocctanoBieHue,
Opo’keHue TIIOKO3bI), HaX0XKICHUE B PUPOJIE, IPUMEHEHHE, OMOIOTHYECKast POJIb.
dotocunTe3. PpyKTO3a KaK H30MEP TIIFOKO3BI.

Kpaxman u nemnonos3a Kak npupoAHbie noauMepbsl. CTpoeHHE Kpaxmania U
Heunoo3bl. PU3NYECKUE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs 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(Il)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBHUE TJIUIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKMCICHHE aMMHUAYHBIM PaCTBOPOM OKCHJIA
cepedpa(l) u runpoxcumom wmenu(Il), B3ammopeicTBHE Kpaxmalia € HOJIOM),
IPOBEJCHUE NMPAKTUUECKONU pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, 00BbEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJIYKTa PEAKIMH MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

A3oTcoaeprkalme OpraHu4ecKue COeINHEHHUS.

AMMHOKHCIIOTHI Kak aM(oTepHble oprannyeckue coeanHeHus. usnyeckue n
XUMHUYECKUE CBOMCTBA aMUHOKUCIOT (Ha TpuMepe TiauiuHa). buosiorudeckoe
3HAYEHWE aMUHOKHCIIOT. [lenTumasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHAS M TPETHYHAs CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
TUIPOJIN3, IEHATYpALMsl, KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

DKCIEpUMEHTANbHBIE METOJbl HM3YYEHHUs BEIIECTB W HUX MPEBpaIlCHUI:
HAOJII0JIEHUE U ONMCAaHUE JEMOHCTPAIIMOHHBIX OMBITOB: JIeHATypalus OEIKOB MPH
HarpeBaHUM, IIBETHBIC PEAKIIUU OEITKOB.

BbicokoMouieKy/IsIpHbIE COeIMHEHUS]

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUH, CPEIHSSI MOJIEKYJIsipHas
Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHHA —
MOJIMMEPU3ALMS U TTOJIMKOHCHCAIIHSL.

DKCNEepUMEHTAIbHBIE METOJbl HM3Y4YEHHUs BEIIECTB W HUX MPEBpaIICHUI:
O3HAaKOMJIEHUE C 00Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHWE KaK OOIIUX €CTeCTBEHHO-



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

OO1ue ecTecCTBEHHO-HAYUYHBIE TIOHATHUSA: SIBJICHHE, 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,
(epMEHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO,
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 XUMUM

XUMUYECKUM dneMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000JI0YKa. DHEPreTuuecKre ypOBHH, TMOAYPOBHU. ATOMHBIE OpOWTasH, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacipenesieHuss JIEKTPOHOB MO0 OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[Iepnognueckuii 3akoH u [lepuonnueckas cucteMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NepUOIUYECKOro 3akoHa M llepmomnueckoil cuctembl
xuMmudeckux sneMmeHToB . M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUSI CBOWCTB XHWMHYECKHUX DJIEMEHTOB U
0o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE NIEPUOIUUECKOr0 3aKOHA B Pa3BUTUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKON CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHONW XUMHUYECKOM CBsI3M (OOMEHHBIM W JOHOPHO-
akienTopHeiil). Bogopoanas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHHOCTD.
CreneHnb okucieHus. MIoHbI: KATHOHBI U AaHHOHBI.

BemectBa  MOJEKYJISPHOTO UM HEMOJICKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSTHCTBA COCTaBa BEIECTBA. THUMbI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
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
XuMH4YecKoro paBHoBecus. [Ipunnun Jle [lartense.

Dnektponutrueckas auccounanus. CuiabHbIe U ciiadble 3neKkTponuTthl. 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
BOJIOPOJIa B PUCYTCTBUU KaTaJIMU3aTOPA, ONPEIEICHUE CPEABl PACTBOPOB BEIIECTB
C IOMOILbIO YHUBEPCAILHOTO MHMKATOPA, PEAKIIUM MOHHOTO 0OMEHA), TPOBEICHHE
paKkTUYECKON paboThl « BiusiHue pa3nuuHbIX PAaKTOPOB HA CKOPOCTh XUMUYECKON
pEaKIUN».

PacuérHble 3anaumn.

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

Heoprannuyeckasi xumus

Hemetannel. Ilosokenne HemetaiuioB B Ileproaumueckon  cucrteme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOEHHOCTH CTPOEHHUS aTOMOB.
®duznyeckre CBOMCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAUIOB (Ha MpuMeEpe
KHCJIOpo/a, cephl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BA)KHEHIIUX HEMETAUIOB (TajoreHOB, CEphl, 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
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIO0YEK
aToMoB MeTayuioB. O6mme (usnyeckue cBorcTBa MeTauioB. CIUiaBbl METAJUIOB.
DJIEKTPOXUMHUYECKUN Pl HATIPSYKEHUI 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.

DKCHEPUMEHTAJIbHBIE METO/Ibl HW3YUYE€HHUS BEIIECTB U HUX NPEBPAILCHUN:
M3YUYCHHE KOJUICKIMU «MeTaibl U CIUIaBbD», OOpa3ll0B HEMETAJIOB, PEIICHUE
AKCIIEPUMEHTATILHBIX 3a/Ja4, HAOJIOJEHHWE W OIMHCAaHWE JIEMOHCTPAIIMOHHBIX M
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHA ATIOMHHHUS C PAaCTBOpPaMH
KHUCJIOT U IIEJI0UeH, KaYeCTBEHHBIC PEaKIIM1 Ha KATHOHBI METAJIJIOB).

Pacuérurle 3amaqn.

Pacuétpl mMaccel BelecTBa WM 00bEMaA ra3oB MO U3BECTHOMY KOJIMUECTBY
BEILIECTBA, Macce Wi O0OBEMY OJHOTO W3 YYAaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacuéthl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIA OJTHO
W3 BEUIECTB UMEET IPUMECH.

XHUMHUSA U KU3Hb

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

[IpencraBnennss 00 OOMMX HAYYHBIX MPHUHIUIAX  ITPOMBIIIJICHHOTO
MOJy4YE€HUS BaXKHEHIINX BEIICCTB.

UenoBek B MHpPE BEHIECTB M MaTEpPUANIOB: BAXHEUIINE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIHMOHHBIE MAaTEpUAJIbl, KpPAacCKH, CTEKJIO, KEpaMmuKa,
MaTepuaibl Ul JIEKTPOHUKH, HAHOMATEPHUaJIbl, OPTAaHUYECKUE U MHUHEPAJIbHBIC
ynoOpeHus.

XuMHST U 3I0pOBBE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
npenapaToB, paBuiia 6€30MacHOr0 UCIIOIB30BAHUS MTPENapaToB OLITOBOM XUMHUU B
TMOBCEIHEBHOM JKU3HU.

MexnpeaMeTHbIe CBA3H.

Peanuzanusi MEXNpEeAMETHBIX CBA3€H MpU  HU3YyYEeHUHM oOmed
HEOpraHU4ecKor XumMuu B 11 Kiacce OCyIIeCTBISIETCA Yepe3 UCIOIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX TOHATUH, TaK W TIOHATUN, SBIISIOUIAXCS
CHUCTEMHBIMHU JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

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

dusznka: MaTepusi, SHEPTUsL, Macca, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOM, PAJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPI€TUYECKUN YPOBEHD, BEIIECTBO, TENO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PM3NYECKUE BEIMYMHBI U €IUHUIIBI UX
M3MEpPEHUSsI, CKOPOCTb.



buonorus: kneTka, opraHu3M, JKOcHCTeMma, 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.



[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30OBOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHN A

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCSL TMPOTPaMM  CPEHEro OOLIEro o0pa3oBaHUsl (JUYHOCTHBIM,
METanpeMETHBIM W TIpeaAMeTHbIM). HayuyHo-mMeTonu4Yecko OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIero
00pa30BaHMsl SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBHM € CHCTEMHO-AEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHUMHS» Ha YPOBHE CPETHETO
o0111ero 0oOpa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIEICHUIO;

HAJIM4KME MOTUBAIIMU K O0yYEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTh OOYyYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPUCYIIUMHU ULEIOCTHOM
CUCTEME XMMHUECKOTro 00pa3oBaHMs;

HAJIMYME MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl U CIIOCOOHOCTH CTABHUTh
LEIN U CTPOUTH KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsD» JOCTHTaloTCs B
€IMHCTBE Y4YeOHOM M BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaJaMUd POCCUHCKOr0 TPaKJAHCKOro OOIIECTBA, MPUHATHIMU B OOLIECTBE
HOPMAMM Y TPaBWIAMH  TOBEIAEHUS,  CIOCOOCTBYIOUIMMHU  IMpOIEcCcaM
CaMOMO3HAHUsl, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
00yJaromxcsl.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPaAXKaIOT
c(OPMHPOBAHHOCTh OTbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATEIbHOCTH
oOy4Jaronuxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpakaaHCKOr0 BOCTIMTAHMSA:

OCO3HaHUs 00YyYarOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX NPaB U 00s13aHHOCTEH,
YBAKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLUMAIBHBIX HOPMax H MPaBUJIAX MEKINYHOCTHBIX
OTHOIIICHUHN B KOJUICKTHUBE;



TOTOBHOCTHU K COBMECTHOM TBOPYECKOU AEATENBHOCTH MPU CO3IAHUH YUEOHBIX
MIPOEKTOB, PEIICHNHN YUEOHBIX U TTO3HABATENIbHBIX 33124, BHITOJTHEHUN XUMHUECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI JPYTUX MPU aHAIU3E PA3JIUUHbBIX BUJIOB YUEOHOU AESITEIBHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUIO
OTEUYECTBEHHOW XUMUHU;

YBaXEHUSI K MPOIECCY TBOpYECTBAa B OOJACTH TEOPUH U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KEHHUS HAyKH €CTh PE3YJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPY/Jla YYEHBIX U MPAKTUKOB;

MHTEpeCa ¥ M03HABATENIBHBIX MOTHUBOB B IIOJyYEHHUH U ITOCIIEIYIOLIEM aHAIN3E
uH(GOpPMaIIMHU O NEPETOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAllUH, CBA3aHHbIE C XUMUYECKUMH SIBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M TMOCTYIKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUMA 3TUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DU3MYECKOMY U
IICUXUYECKOMY 370POBBIO;

COONIO/IEHUsT TIpaBWJI 0€30MacHOro OOpalieHusi C BEllecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

NOHUMAHUSl LEHHOCTH TPAaBWJI MHAMUBUAYAIbHOTO M  KOJUJIEKTHBHOTO
0e30MacHOro MOBEICHUS B CUTYaLUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YHOTpEOJICHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/ay
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJAcCa, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUEHHUIO0 MPOGECCHuil pa3IudaHOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBQXXEHUS K TPYAY, JIOJIAM TPYya U Pe3yJbTaTaM TPYJAOBOU JIEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TPacKTOPHUH
oOpa3oBaHus, Oyayuied mpodeccun M peaius3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111eCTBA;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOUIEHUS K MPUPOJIE, KAK HCTOUYHUKY
CYILIECTBOBAHMS )KM3HH HA 3€MIIE;

MOHMMAHUSI TJIOOAJTBLHOIO XapakTepa HSKOJIOTMYECKUX MPOoOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBLHON CPE/IbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUNW XUMHH  JUIS
pelIeHuss BOIPOCOB PALlMOHAIBHOIO IIPUPOIOIIOIBb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKPYKAIOUIEH
NPUPOHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArONpUsITHBIE HKOJOTUUECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO SKOJIOTMYECKOTO MBILIJICHUS, YKOJIOTUYECKOU KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B IO3HABATEJIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHMMAaHUSl CHeUuUKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
dbopMHpPOBaHUN PAIMOHATIFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeCTaBIeHusT 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOJBI U YETIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuH MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOSKAEHHOCTH B  0COOOW 3HAUUMOCTH XUMHUU JJISI COBPEMEHHOM
UUBUJIM3ALNN: B €€ TYMaHUCTUYECKOM HAIIPABIEHHOCTH U BaXKHOU POJIM B CO3JaHUU
HOBOM 0a3pl MaTepUATbHON KYyJIbTYphl, PEIICHUH TJIOOATBHBIX MPOoOJIeM
YCTOWYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — ChIPHEBOM, DHEPIreTUYECKOM, MUILEBOU U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHUU MEIUIIMHBLI, 00CCIICUCHUHU YCIOBUM
YCHENIHOTO TPY/a ¥ SKOJOTUYECKA KOM(POPTHOM KU3HH KAKIOTO YIeHa OOIIECTRA;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJ0B
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
noJiy4aemble 3HAHUS JJIs1 aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa U



IPOUCXOSAIINX B HEM NU3MEHEHUHN, YMEHHUS JIelaTh 000CHOBaHHbBIC 3aKIIOUEHUS Ha
OCHOBE Hay4HBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJbIO MOTyYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelieHus mpoOieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKON 1€ TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJIyY€HHIO HOBBIX 3HAaHUM 10 XUMHUH B
COOTBETCTBUH C KM3HEHHBIMU NOTPEOHOCTIMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOM
JIESITENBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHHsI y4eOHOro IMpenMera « XUMUs» Ha
YPOBHE CpPEeAHEr0 00111er0o 00pa30BaHUs BKIIOYAIOT:

3HaUMMble A9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOUICHAYUYHbIE TOHATHUS, OTPaKaoLIne
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX Haykax (MaTepHusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
npolecc, CUCTEMa, HayYHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleAoBaHue, HAOIIOAEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIpYyTHUe);

yHHUBEpCcaJbHble yueOHbIE NEHCTBUS (IIO3HABaTEJIbHbIE, KOMMYHUKATHUBHBIC,

pErYJIATUBHEBIE), o0ecreunBaoIIme dbopmupoBanue byHKIMOHATBHON
I'PaMOTHOCTH M COITUATbHOM KOMIIETCHITMH 00yYarOIINXCS;
CIIOCOOHOCTH 0o0yyJarommxcs UCIIO0JIh30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHbIC
JICVCTBYS B IO3HABATEIILHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaThl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMA U  PETryJSTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU Y4eOHbIMU NMOo3HABaTeJIbHbIMH
AEUCTBUSIMM

1) 6a30Bble JJorMYecKue aeiicTBHS:

CaMOCTOSITeTbHO  (OpMYyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOJEMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENENIATh eI JCITEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUU HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTATHI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUW 3HAHMM MPUEMBI JJOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM U yCTAHABIMBATh WX B3aWMOCBS3b,



WCITOJIb30BATh COOTBETCTBYIOIINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMUYECKUX PEAKIINN;

YCTaHaBJIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXKIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJICHHUS (MHIAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICININ, MPEOOPA30BHIBATH MOJICIIHLHBIC MPE/ICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyra, ypaBHEHUE XUMUYECKOU peaKIuu
— TpPU pPEIICHUU Y4EOHBIX TMO3HABATEIHHBIX W MPAKTUYECKUX 3aJ]a4, MPUMEHSThH
Ha3BaHHbBIE MOJICIIbHBIC MPEICTABICHUS ISl BBISBICHUSI XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJICTh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEaKLHnii;

dbopMyITUpPOBAThH MENU U 3a/1a41 UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMbBIX CYKICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  MPOBEICHUS
YYEHHUECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOATh 32 XOJ0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €r0 pe3yibrar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTENIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIEAOBAHNSA,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOEKTHOU
JEATEIIbHOCTH, MPOSBISATh CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MTO3HAHUS.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX WHGoOpMau (HAYy4HO-
MONyJIsIpHAasl JIUTepaTypa XUMHUYECKOTO COJICpXKaHUsI, CIPAaBOYHBIE IMOCOOUS,
pecypebl HTEpHeTa), aHanmM3upoBaTh WUH(POPMALMIO PAa3IUYHBIX BUAOB U (opM
MpEACTaBIICHUS], KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEUYNBOCTD;



(dbopMynpoBaTh 3aMpOChl U MPUMEHATH Pa3IUYHbIE METOMAbI MPU TMOUCKE U
orbope wuHPOpMaALMK, HEOOXOAUMOW Ui BBIMOJHEHUS YYEOHBIX 3ajad
OIIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTMH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
uHbopMaluu (cxemsl, TpaduKu, AUArpaMMBbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPHU PabOTE C XUMUYECKON
uHpOpMalMel: MPUMEHITh MEXKIIPEAMETHbIE ((PU3NYECKUE U MaTeMaTHYECKHE)
3HAaKU U CUMBOJIBI, POpMyJIbl, aOOpeBUATYPbl, HOMEHKIIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

OBgi1ajieHHe YHHBEPCAJIbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIa€MOU TEMBbI B XOJ€ JUaJIOra W/Win
JUCKYCCHM,  BBICKAa3bIBaTh  HJEH, (OPMYyJIHPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOHEHUS MPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMeil pe3ylbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYE€HHBIX CAMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMH IPH BBIITOJIHEHUU
XUMHUYECKOT0 3KCIEPUMEHTa, MPAKTUUECKONH paboOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3aliil y4eOHOTO TpoeKTa U (POpMyIHpOBaTH BHIBOJIBI
1o pe3yjbTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3UIUN B
X0J1e 00CYXICHUSI 1 0OMEHa MHCHUSIMH.

OgilaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMM 1eHCTBUSIMH:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, Ompezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M 1O Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh Mpe/jlaraeéMblii aJIroput™M JAEUCTBUI MpHU
BBIMIOJITHEHUM YYE€OHBIX U HCCIIEJOBATEIbCKUX 3ajady, BbIOMpaTh Haubosee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs ¢ Y4ETOM IOJyYEHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOCH JESTEIILHOCTH HAa OCHOBE CaMOaHalIn3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

[IpenMeTHble pe3yJibTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBJICHUM ITPUPOJIBI,



B (OpMHpPOBAaHMHM MBIIUICHUS U KYJIbTYPHl JUYHOCTH, €€ (PYHKIMOHAIBHON
IPAMOTHOCTH, HEOOXOJIMMOM JJIl pELIEHUS] MPAKTUYECKHUX 3a/1a4 U KOJOTHYECKU
00OCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BIIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi Qopmyia (pa3BEépHyTass M COKpalEHHas), MOJb, MOJSIpHas
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHbIN CKeNeT, GyHKIMOHAIbHAS TPYIINa, pauKall,
WU30MEPHS, ©30MEPBL, TOMOJIOTHYECKHN P, TOMOJIOTH, YTIEBOAOPObI, KUCIOPOA U
a30TCOAEPXKAIME COCAUHEHHS, MOHOMEp, IMOJUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUs); TEOPUM U 3aKOHBI (TEOpusi CTpOEHUs
oprannueckux BemiectB A. M. ByTtiiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKHUE 3HAHUA,
JeXalye B OCHOBE IIOHMMaHHs NPUYMHHOCTH U CHUCTEMHOCTH XUMHUYECKHUX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEJIEHUA O CBOMCTBAaX, COCTaBE, MOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AEATEIBHOCTH YEJIOBEKA;

C()OPMUPOBAHHOCTb YMEHUU BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATHUH,
YCTaHaBJIMBATh UX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE NOHATUA IIPU
ONMCAHWU COCTaBa, CTPOCHHUSI U MPEBPALIECHUN OPTaHUYECKUX COCTUHEHU;

c(OPMHPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IS
COCTABJICHHMSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKMX BEIIECTB U ypaBHEHUH XMMHUYECKUX pEaKLui,
M3TrOTaBJIMBAaTh MOJEIN MOJIEKYJ OPTaHUYECKUX BEUIECTB Ul WUIIOCTPALUU HX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUN YCTaHABIMBATh IMPUHAJIEKHOCTh H3yUYEHHBIX
OPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEICIEHHOMY
KJIacCy/Tpynme CoeluHEeHUN (yriaeBOJOpOMbl, KHUCIOPOJ U a30TCoAepIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA IO
cuctematuyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUSl OT/AEJIbHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJIECHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTanbIerui, MypaBbUHAs
KHMCJIOTA, YKCYCHAsi KUCJI0TA, OJIEMHOBAsI KMCIJIOTA, CTEAPUHOBAs KUCIIOTA, TJIF0K034,
bpyKTO3a, Kpaxmal, eJIJTr0JI03a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHS OMNPEACNSITh BHABl XUMHYECKON CBSI3M B
OpPTraHUYECKUX COCTMHEHUAX (OIMHAPHBIC U KPATHBIE);

c(OPMUPOBAHHOCTh YMEHUS TPHUMEHATH IMOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemuiectB A. M. BytnepoBa nisi 00bsICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;



c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHE CBOWCTBA THUIMYHBIX TIPEACTABUTEICH pPa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIeCTB (METaH, 3TaH, STWICH, MPONUJICH, alleTUIIeH, OyTaaueH-1,3,
MeTuI0yTaaueH-1,3, 0eH30J1, METaHOJI, ATAHOJ, STUJICHIJIMKOIIb, TJIULEPUH, (HEHOI,
alleTanbAeTU, MypaBbHasl U YKCYCHAsl KMCIIOTHI, TJII0K03a, KpaxmaJl, eJlTi0103a,
AMUHOYKCYCHAsl KHCIIOTa), WLIIOCTPUPOBATh TEHETHYECKYIO CBSI3b MEXKIY HUMH
YPaBHEHUSIMA COOTBETCTBYIOIMX XHWMHUUYECKHX PEAKIUH C HCIOJIb30BAHUEM
CTPYKTYPHBIX (OpMYT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YIIIEBOJOPOAHOTO
CBIpbsl (HEDTh, MPUPOIHBIN Ia3, YroJib), CIIOCOOBI UX MEPEPadOTKU U MPAKTHIECKOE
MIPUMEHEHUE TPOAYKTOB MepepabOTKH;

c(OPMHPOBAHHOCTh YMEHHUU TIPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOIYKTa
pEeaKIMU M0 U3BECTHBIM Macce, 00BEMY, KOJTHMUECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB
WM TIPOAYKTOB PEaKITHH);

c(hOpMUPOBAHHOCTh YMEHHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/aX HAYYHOTO TMO3HAHUS, UCTIOJIB3YEMbBIX B XUMUW TIPH U3YUYCHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaO0/IeHrne, U3MEPEHHUE, SIKCIIEPUMEHT, MOJICJIUPOBAHNUE),
UCIIOJIb30BAaTh CHUCTEMHBIE XHWMHUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUNA B
KOHKPETHBIX JKH3HCHHBIX CHTyalldsX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIIO/IaTh MPABUIIA TTOJIB30BAHUS XUMHUECKOU
MOCYJIOM W JTabOpaTOpHBIM OOOpPYJOBaHUEM, a TaKXKe MpaBuiia OOpaIieHus: C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMCHHUH IUTAHWPOBATH W BBHITIOJHATh XUMHYECKHMA
HKCIIEPUMEHT (TIPEeBPAILEHNS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MTOTYUECHUE
ATWICHA U U3YYCHHE €0 CBOMCTB, KaUE€CTBEHHBIE PEAKIINN OPTaHUYECKUX BEIIECTB,
JieHaTypalus 0CJIKOB ITPU HarpEBaHHH, IIBETHBIC PEAKIIMHA OCIIKOB) B COOTBETCTBUU
C TpaBWJaMHd TEXHHUKH OE30MaCHOCTH TMpHU OOpalleHHWH C BEIICCTBAMHU M
Ja00paTOpHBIM  000pyJOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
OKCIIEpUMEHTAa B (OpME 3alMHuCH ypPaBHEHUN COOTBETCTBYIOUIUX PEAKIMA U
(GbopMyITHUPOBATH BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHPOBAHHOCTh yMEHUH KPUTHYECKH AaHAIM3UPOBATh XHWMHUYECKYIO
uH(OpMAIMIO, TONy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  DKOJOTHUYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOH NESITEIBHOCTH B IEIIAX
COXpaHEHHUs! CBOETrO 3/I0POBbS M OKPY’KAIOIIEW MPUPOTHON Cpellbl, 0OCO3HABAThH



ONACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHUMasi cMbica nokazarens [1/JIK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI W MNPEAOTBPALCHHUS KX BPEAHOTO BO3JCUCTBHS HA OpPraHU3M
YEJIOBEKA;

JUIsi 00ydYaroumxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3]I0POBbSI: YMEHUE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBbIX W CHa0OBHIAAIIMX OOYYalOIIMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUEUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3anucu XUMHYECKUX

bopmyI.
11 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHSI Kypca «OOIass U HeopraHudecKas
XAMUSD» OTPAXKaKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHHM: O XUMHUYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAaYYHOU KApTUHBI MUPA, PO XMMHUU B TIO3HAHUU SIBJICHUN IPUPOJIBI,
B (OPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€ (YHKIHOHATHLHOU
rpaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUSI MPAKTUYECKUX 3a7a4 U AKOJOTHYECKU
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 370POBBIO M IPUPOIHOM CpEIE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATAOIIME TOHATHS (XUMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKyJa, MOJb, MOJSPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAINTMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pEaKIWi, PacTBOpP, DJICKTPOJMUTHI, HEIJICKTPOJIHUTHI,
AIEKTPOJUTHYECKAsT JUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE DaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON Aucconuanuu, nepuoguueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHECHUS MACChl BEIIECTB, 3aKOH COXPAHCHUS U MPEBPAILCHUS dYHEPTUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHUN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHMUS, JISKAINIME B OCHOBE TMOHMMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XWMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUM BAXKHEHIIINX HEOPTAaHUIECKUX
BEIIECTB B OBITY U IPAKTUUYCCKOMN IESITEIILHOCTH YEJIOBEKa,;

c(hOpMHPOBAHHOCTh YMEHUI BBISBIISATh XapaKTEPHbIE MPU3HAKU TIOHSITHH,
YCTAHABJIUBATh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIUE TOHSITUSA MPU
ONMCAHUU HEOPTraHUYECKUX BEIECTB U UX MPEBPALCHUI;

c(hOpPMHPOBAHHOCTh YMEHHI HCIIOJH30BATh XUMHUYECKYH) CHMBOJIUKY IS
coctaBieHuss (OPMYJ BEIMIECTB H YPAaBHCHHM XHMHYECKUX  PEAKIUH,



cuctematuieckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTIAEIbHBIX
HEOPraHUYECKUX BelIeCTB (yrapHblii ra3, YIJIEKUCIBIA Ta3, aMMHaK, ramiéHas
U3BECTh, HETAIIEHAS] U3BECTh, TUTHEBAs COAA, MUPUT U IPYTHE);

c(hOpMHPOBAHHOCTh YMEHUHN OIPEACNATh BAJCHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX JJIEMEHTOB B COEAMHEHUSAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHYECKOU
CBsI3U (KOBAJICHTHAs, HOHHAsI, METAJUTMYECKasi, BOJIOPOJIHAS]) B COCTUHECHUSIX, TUI
KPUCTAUTMYECKON PEIIETKH KOHKPETHOTO BellecTBA (aTOMHAs, MOJIEKYJIApHas,
WOHHAs, METAJUTMYECKas), XapakTep cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCJIMHCHUM;

chOpMHUPOBAHHOCTh YMEHHUM YCTaHAaBJIMBATh MPUHAJIEKHOCTh
HEOPTraHWYECKUX BEIIECTB IO MX COCTaBYy K ONpPEAEIEHHOMY KIaccy/TpyIie
COCIMHEHUHN (MPOCThIE BEIIECTBA — METAJJIBI U HEMETAJUIbl, OKCUbl, OCHOBaHUS,
KHUCIIOTHI, aM()OTEPHBIEC THAPOKCHUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PacCKphIBaTh CMBICI MEPUOANUYECKOro 3aKkoHa /1.
N. MenaeneeBa u I€eMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (DYHKIINH;

c()OPMHPOBAHHOCTh YMEHHMI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX »dJeMeHTOB 1—4 mnepuonoB Ilepuonnueckoil cucCTEMBbI
xuMuueckux anemeHToB JI. M. MeHnneneeBa, MCHONIB3ysl TOHATHS «S-, p-, d-
AIIEKTPOHHBIE OPOUTATINY, «IHEPTrETUUECKUE YPOBHUY, OOBACHITH 3aKOHOMEPHOCTH
W3MEHEHUS] CBOMCTB XUMHYECKUX AJIEMEHTOB U UX COCAUMHEHUN MO TMepuoiaM u
rpynnam [lepuoguueckont cucreMsl xuMmudeckux 3iemeHToB . 1. Menneneesa;

chOpPMHPOBAHHOCTh YMEHHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XMMHUYECKUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPAKAaTh CYIECTBOBAHHWE TEHETHUYECKOW CBS3UM MEXJY HEOPraHWYEeCKUMU
BEILIECTBAMHU C MOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITU;

c(hOpMHPOBAHHOCTh YMEHHS KIACCU(MUIIMPOBATH XMUMHYECKUE PEAKIIUU TI0
pa3IMUHBIM TpU3HAKaM (YUCIYy U COCTaBYy PEarvpyrolnX BEIIECTB, TEIJIOBOMY
ahdexTy peakuuu, U3MEHEHHUIO CTENEHEW OKUCIICHHS DJIEMEHTOB, 0OpPaTUMOCTH
peaKkiK, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHHUM COCTaBJISITh YPAaBHEHHUS PEAKIMN Pa3IuYHBIX
THUIIOB, TOJHBIC M COKPAIIEHHBIC YPABHEHHS PEAKIIMii HOHHOTO 0OMEHA, YUNUThIBAs
YCJIOBUS, IIPU KOTOPBIX ATU PEAKIMH UAYT JO KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KaueCTBEHHBI COCTAB pa3JMYHbIX HEOPTraHUYECKUX BEIIECTB, PaClO3HABAThH
ONBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTaHUUYECKUX
BELLECTB;



c(OPMUPOBAHHOCTh ~YMEHHMH  PACKpPBIBaTh CYIIHOCTh  OKUCIHTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOM
peakiMu OT Pa3IuvHbIX (AKTOPOB; XapaKTep CMEUIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larensbe);

c(OPMUPOBAHHOCTh YMEHHUH XapaKTEepH30BaTh XHWMHUYECKHE MPOIECCHI,
JIekKale B OCHOBE IMPOMBIIUICHHOTO IMOJYYEHHSI CEPHOM KHCIIOTHI, aMMHakKa, a
Takke CPOPMUPOBAHHOCTH NPEACTABICHUNA 00 OOIMX HAy4YHBIX MPUHIHUINAX WU
HKOJIOTHYECKUX MPOOIIeMaxX XMMUYECKOTO MPOU3BO/JICTBA;

c(OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUS «MacCOBasi 10111 BEIIECTBA B paCTBOPE», 00BEMHBIX OTHOIIEHH T'a30B MPU
XMMHUYECKUX PEaKLUsAX, Macchl BELECTBA WM O0bEMA Tra30oB IO HM3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJIHOTO M3 yYaCTBYIOLIUX B pEaKlUU
BEILECTB, TEIJIOBOro 3((eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILECTB, IPEBPAILLICHUS U COXPAHEHUS SHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMHUYECKON
nocyAoi M JabOpaTOpHBIM O0OpYJIOBaHMEM, a TaKXKe IpaBuwia OOpallleHus C
BEI[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBIMOJHATH XUMHUUYECKUU
DKCIIEPUMEHT (pa3j0KEHUEe IMEePOKCUIa BOAOPOJA B MPUCYTCTBUU KaTaIA3aTOpa,
ONPENEIICHUE Cpenbl pPacTBOPOB BEIIECTB C IOMOILBK  YHUBEPCAIBHOIO
WHUKATOPA, BIMSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIINUH,
peaklud MOHHOTrO OOMEHA, KayeCTBEHHbIE pEakIMU Ha Cyib(aT-, KapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PELIECHUE SKCIEPUMEHTAIBHBIX 3a7ad 110
temam «Metaie» u «HeMetamne») B COOTBETCTBHM C IMPAaBHIAMH TEXHHUKHU
0e30macHOCTH TIPU OOPAIIEHNH C BEIIECTBAMHU M JTAOOPATOPHBIM 000PYIOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUH COOTBETCTBYIOIINX PEaKIMil U (POPMYIIUPOBATH BHIBOJBI HA OCHOBE 3THX
pe3yJIbTaToB;

c(OPMHPOBAHHOCTh yMEHUW KPUTUYECKH AaHAIM3UPOBATH XHUMUUYECKYIO
uHGOpMAIIMIO, TOMYyYaeMyl0 M3 Ppa3HbIX MCTOYHHUKOB (CpEICTBAa MAacCOBOM
KOMMYHUKalu, MaTEepHET U Apyrux);

chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TpaBUjia  AKOJOTHYECKU
[eJIecCO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IIEJIAX
COXPAaHEHMsI CBOETO 30POBbS M OKPYKAIOIIEH IPUPOIHOM Cpelbl, OCO3HABATH
OIACHOCTh BO3ACHCTBUS HA )KUBBIE OPraHU3MbI ONPEIEIEHHBIX BEIIECTB, TOHUMAs



cmbicn mokazarens [I/JIK, mosicHaTe Ha mnpumepax cmocoObl yMEHBIIECHUS H
IIPENOTBPALIECHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHNU3M YEJIOBEKA,

JUIsl 00yYarommxcsl ¢ OrPaHUYEHHBIMH BO3MOXXHOCTSIMHU 3JI0POBbSI: YMEHUE
OPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METO/ax IIO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUIS CIIETIBIX M CJIA0OBHIAIIMX OOYyYalOUIMXCA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns ajis 3amucu XUMHYECKHX

dbopmyI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KosunuyecTBo
Ne HanmenoBaHmue pa3jiejioBu  4acoB
n/n = TeM MPorpaMmbIl
Bcero

DJIeKTPOHHbIE
(uudgposbie)
oOpa3oBaTejibHbIE

pecypchl

Paznen 1. TeopeTnueckne 0CHOBBI OPraHMYeCKO XUMHUM

IIpenmer oprannyeckoi
11 xuMuu. Teopus cTpoeHUs

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

Y4er paGoueil nporpaMMbl BOCIIMTAHUS

@opMUPOBAHUE LIEHHOCTHOI'O OTHOLIECHHUS K
OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U
HAayYHOMY HaCJEAUI0, IOHUMAaHUS 3HAYCHUS
XUMHUYECKON HAYKHU B JKU3HH COBPEMEHHOI'O

OPTaHHYCCKHX COCMHCHMI A. 3 oO11ecTBa, CHf)CO6HOCTI/I BJI4/IETh JJOCTOBEPHOMN
M. Bytneposa nHpopmarueit o NIEPEIOBIX JIOCTHKCHHSX 1
OTKPBITUSX MUPOBOW U OTEUYECTBEHHON XUMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
YCTpOICTBE MUpa U 0OIIECTBA.
Uroro no pazneny 3
Pasnea 2. Yraesogopoasl
TIpe/ienbHbIE YIIEBOI0POIHl — bub6nuorexa [IOK ®opMHpOBaHUE YBAXKEHHS K  IPOLECCY
ankansl PHYO Henonszosaiie https://m.edsoo.ru/7f41837c TBOpuecTBa B 00JACTH TEOPUU U TPAKTUYECKOTO
Memana kax moniuea 6 Geimy u OPUMEHEHUS XUMHMH, OCO3HaHMS TOro, 4YTO
npomvtuiennocmu Ypana. ZIOCTIKCHUS HayKi €CTh PE3yNbTaT JUITEIBHEIX
ronoeuneckue npotaensl 6 HaOJII0IeHNH, KPOMOTJIMBBIX OKCTIEPHMEHTAIBHBIX
2.1 pecuone ¢ ceszu ¢ ) MIOWCKOB, MIOCTOSTHHOTO TPY/a YYEHBIX U IPAKTHKOB.

UCNONb308AHUEM
2aN02eHNPOUBOOHBIX
(¢ppeonos). 'azugpuxayus
Yensabunckou obnacmu.

DopMUPOBaHUE MHTEPECA U MO3HABATEIIbHBIX
MOTHBOB B IIOJIYYEHUH U MOCIEAYIOIIEM aHAIU3E
I/IH(l)OpMaHI/II/I (6} MEPEA0BBIX JOCTHXXCHHUAX
COBPEMEHHOM OTEYECTBEHHON XHUMUMU.



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

2.2

HenpenensHueie
YIJIE€BOAOPOAbI: AJIKEHBI,
aJIKaIMEHBbI, AJIKUHBI

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

@opMHpOBaHUE YBAXKEHHMS K  IpoLecCy
TBOpYECTBAa B OOJACTH TEOPUM M IPAKTHUYECKOI'O
MMPUMCHCHUA XUMHH, OCO3HaHuA TOrO, qTo
JOCTHKEHUSI HAyKH €CThb DPE3YyJbTaT JINTENIbHBIX
HaOIIOCHNH, KPOMOTJIMBBIX AKCHEPUMEHTATBHBIX
IIOMCKOB, ITOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB.

®opMUPOBAHUE MHTEPECA U MO3HABATEIIBHBIX
MOTHBOB B IIOJIyYEHUH U MOCIECAYIOIIEM aHAIU3E
uHpopmauu 0 MEePEIOBBIX JOCTHOKSHHUSIX
COBPEMEHHOM OTE€YECTBEHHON XUMUHU.

23

2.4

Apomarnyeckue
YTJI€BOAOPOABI

[IpupoaHbIE HICTOUHUKHI
YTJIEBOJIOPOAOB U X
nepepaboTka

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837¢

bubnmoreka [JOK
https://m.edsoo.ru/7f41837¢

@opMHpOBaHNE YBAKEHHMS K  IpOLECCY
TBOpYECTBA B 00JACTH TEOPUM U IPAKTHUYECKOI'O
MMPUMCHCHUA XUMHU, OCO3HaHuA TOro, qTo
JOCTHIKCHHUSI HAyKM €CTb pe3yJbTaT JJIUTEIbHBIX
Ha6J'IIO}IeHI/II\/'I, KPOIMOTJIMUBBIX JSKCICPUMCHTAJIBHBIX
ITIOMCKOB, ITIOCTOSIHHOT'O TPY1a YYEHBIX U IIPAKTUKOB.

DopMUPOBAaHUE UHTEPECA U MO3HABATEIIbHBIX
MOTHUBOB B IOJYYCHHM H IHOCICAYIOUICM aHaJIn3e€
uHpOpMallUd O  TEPEAOBBIX  JOCTHIKEHHSIX
COBPEMEHHOMN OTE€YECTBEHHON XHUMUHU.

@opMHpOBaHUE YBaXKEHHUA K  IIPOLECCY
TBOpPUYECTBA B OOJIACTH TEOPUU U TPAKTUUECKOTO
NPUMEHEHHUS  XHMHH, OCO3HAHMS  TOro, 4YTO
JOCTHKEHUS! HAyKH €CTh pPe3yJbTaT JINTENbHBIX
HaOII0IeHNH, KPOMOTJIMBBIX AKCIHEPUMEHTATBHBIX
MTOMCKOB, ITOCTOSIHHOTO TPY/J1a YYEHBIX U MPAKTUKOB.

DopMUPOBAHUE MHTEPECA U MO3HABATEIIHHBIX
MOTHUBOB B IIOJIYYCHHU H IHOCICAYIOIICM aHAJIN3C
uHpOpMallMld O  TEPEAOBbIX  JOCTHUKEHHSX
COBPEMEHHOM OTEYECTBEHHON XHUMUMU.



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no pazneny

13

Pasznea 3. Kucaopoacoaepxamue opraHuyecKue coe{uHeHus

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

@opMHUpOBaHUE YBAKEHHUA K  IPOLECCY
TBOpPUYECTBA B OOJIACTH TEOPUHU U TMPAKTUIECKOTO
NPUMEHEHHUS  XHMHH, OCO3HAHHMS  TOrO, 4YTO
JOCTHOKEHUSI HAYKH €CTh pe3yJbTaT JTUTEIbHBIX
HAOIO/IEHUH, KPOIOTJIMBBIX 3KCIEPUMEHTAIbHBIX

3.1 Crmprel. Denon 3 MTOVICKOB, ITOCTOSIHHOTO TPY/Ia YYEHBIX U MPAKTHUKOB.
dopMHUpoBaHUE UHTEpEca U MO3HABATENIbHBIX
MOTHBOB B TIOJIYY€HHUH M MOCIECAYIOIIEM aHaIN3e
uHpoOpMallUd O  TEPEAOBBIX  JOCTHKEHHSIX
COBPEMEHHOM OTE€YECTBEHHON XHUMUHU.
Ansaeruasl. KapOoHOBBIE bubnunoreka [JOK dopmMupoBaHUE OTHOIIEHUS K TPO(HeCCHOHATBHOM
KUCJIOTHI. CIOXKHBIE dPUPHI. https://m.edsoo.ru/7f41837¢c  nesATEILHOCTH KaK BO3MOKHOCTH y4acTUsI B
PHD20 PHDO IIpoussoocmeso pEIIeHUH JIMYHBIX, OOIIECTBEHHBIX,
VKCYcHoU Kucaiomul (2. Awa). roCy/1apCTBEHHbIX, OOLIEHAIIMOHATIBHBIX MPOOIEM.
Ilpumenenue kuciom 6
NPOU3B00CNEE CLOHNCHBIX
a¢hupos na npeonpusmusx
Ypana (xonyepn «Kanuna»
39 Examepunbype, OAO 7
«Dapmxumy). [lonyuenue
JAHCUPOB HA NPEONPUAMUU
nUUe8oU NPOMbIUULIEHHOCMU
obnacmu (2. Tpouyx).
IIpouzeoocmeo mapeapuna,
Mblna, mationesa Ha
npeonpusmusx oonacmu
(Tpouyxuii scupkomobunam).
33 VYraesoasl. PH2O 3 bubnuoreka [JOK @opMUPOBAHUE YBAKEHUA K  MpoOLEcCy

HUcnonvzosanue npouyeccoes

https://m.edsoo.ru/7f41837¢

TBOpUYCCTBa B obiactu TCOPHUU H IIPAKTHYCCKOI'O



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Opodrcenus 8 npou3eoocmee
cRupma u MOJIOYHOKUCTbIX
NPOOYKMOE 6 pecuoHe.

IIPUMEHEHUsT XUMHUHU, OCO3HAaHHUS TOrO, 4YTO
JOCTH)KCHUSI HAyKH €CTb pe3ybTaT JIUTEIIBHBIX
HaOIIOACHNH, KPOMOTJIMBBIX AKCIHEPUMEHTATBHBIX
[IOMCKOB, ITIOCTOSIHHOI'O TPYAa YYEHBIX U IIPAKTUKOB.

@opMUPOBAHUE MHTEPECA U MO3HABATEIIBHBIX
MOTHBOB B TMOJYYEHUH M TMOCIECAYIOIIEM aHAIU3E
uHpopmauu 0 MEePEIOBBIX JOCTIOKSHHUSIX
COBPEMEHHOM OTE€YECTBEHHON XUMUHU.

Hroro no pazneny 13

Pa3znen 4. A3oTcoaeprkaniue oprannyeckue coeJuHeHUus

AMUHBI. AMUHOKHCIIOTBHI.
4.1 3
benxu

Hroro no pazneny 3

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

(DOpMI/IpOBaHI/Ie YBaXCHUA K mnpouneccy
TBOpPYECTBA B obractu TCOPHUU M IPAKTHUYCCKOI'O
MPUMCHCHUA XHUMUH, OCO3HaHUA TOTO, 4qTo
JOCTMIKCHUA HAYKHW CCThb PE3yJbTaT AJIUTCIIBHBIX
HaGHmHeHHﬁ, KPOMIOTJIUBLIX 3SKCIHCPUMCHTAJIIBHBIX
IMOUCKOB, ITOCTOAHHOI'O Tpyda y‘IéHI;IX N MMPAKTUKOB.

®opMUpPOBAHHE UHTEPECA U TTO3HABATEIIBHBIX
MOTHBOB B IIOJIyYEHUU U MTOCIEAYIOIIEM aHAIN3E
I/IH(l)OpMaIII/II/I 0 MEPCAOBLIX JOCTMIKCHUAX
COBPEMEHHOM OTEYECTBEHHON XHUMUHU.

Pa3pnen S. BoicokoMoJIeKy IsIpHbIE COCAUHEHUS

ITnactmaccel. Kayuyku.

Bonokna. PH2O

IIpouzeoocmeo norumepHoli

5 npooykyuu 8 Yenabuncke u b
obnacmu. Texcmunvuas
npomviuiienHocms FOxcnozo

Ypana.

bu6mmorexa [JOK
https://m.edsoo.ru/7f41837¢

dopmHUpoBaHUE OTHOIIEHUS K TPO(HecCHOHATBEHOM
JIeATEIIbHOCTH KaK BO3MOKHOCTH y4acTHs B
pEIIeHNH JINYHBIX, O0IIECTBEHHBIX,
rOCYJJapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TPOOIIEM.



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME
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10 KITACC

Ne
n/n

HanmenoBanmue pa3jiesioB u
TeM MPOrpaMMbl

KoauuecTBO
4acoB

Bcero

DJIeKTPOHHbIE
(uudgposbie)
oOpa3oBaTesibHbIE

pecypchl

Pasnea 1. Teoperuyeckue 0CHOBbI OPraHN4eCKOM XUMHM

Y4er paGoueil nporpaMMbl BOCIIMTAHUS

IIpenmer oprannyeckoi
xuMmuu. Teopus cTpoeHUs

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

PopMUPOBAHUE LIEHHOCTHOI'O OTHOLIECHHUS K
OTEYECTBEHHOMY KYJIbTYPHOMY, ICTOPUUYECKOMY U
HAayYHOMY HaCJEIUI0, IOHUMAaHUS 3HAYCHUS
XUMUYECKON HAYKHU B )KU3HH COBPEMEHHOI'O

. . LIECTBA, CII HOCTH BJIQJIETh JTOCTOBEPHOM
1.1 ODFAHHYECKIX COSTHHEHHH A 6 o0miecTBa, c1ocoOOHOC aZieTb JOCTOBEPHO
NF[) BvIIenosa ' uHpopMalrel o nepeioBbIX JOCTHKEHUSIX U
$ PYTIEP OTKPBITHSIX MUPOBOM M OTEYECTBEHHON XHUMUH,
3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00
YCTpOICTBE MUpa U 0OLIECTBA.
Hroro no pazaeny 6
Pasnea 2. Yraesogopoasl
TIpeenbHble YIIeBOI0POTE — bub6nuorexa [IOK @opMHpOBaHUE YBAXKEHHS K  IPOLECCY
ankansl PHO Hcnonszosanie https://m.edsoo.ru/7f41837c TBOpuecTBa B 00JIACTU TEOPUH U MPAKTUUYECKOTO
Memana kax monnuea  Geimy u IPUMEHEHHUsS  XHMHH, OCO3HAHMS  TOro, 4YTO
npomviunennocmu Ypana JOCTHKEHUSI HAyKH €CTh pPEe3yJbTaT JINTEIbHBIX
Sronozuueckue npodiemsl 6 HaOII0IeHNH, KPOMOTJIMBBIX AKCIHEPUMEHTATBHBIX
2.1 pezuone ¢ ceszu 4 MTOMCKOB, ITOCTOSIHHOTO TPY/Jla YYEHBIX U MPAKTUKOB.
uCI/ZOJZbS’O@aHueMa dopmupoBaHUE UHTEpEca U MO3HABATEJIbHBIX
canOCHNp OLI’fgo HBLX MOTHBOB B TOJYYEHHH M IOCIEIYIOIIEM aHaIu3e
gbp ecgtoe) : fwgqb“m””” uHpoOpMallMd O  TEPEAOBbIX  JOCTHUKEHHSX
CHAOURCKOU 00AACHI. COBPEMEHHOM 0TeYeCTBEHHON XUMHH.
Henpenenbhbie bubnuoreka [JOK @opMUPOBAHUE YBAKEHUA K  MpoOLEcCy
2.2 YTIIEBOOPOABI: AIKEHBI, 12 https://m.edsoo.ru/7f41837c TBOpuecTBa B 00JACTH TEOPUU U TPAKTHUECKOTO

AJIKaIUCHbI, aJIKUHBI

IMPUMCHCHUA XHUMHH, OCO3HaHUsA TOTO, 4qTOo



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Apomaruyeckue
yTJIE€BOAOPOAbI

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

JOCTHKCHUSI HAyKM €CTb pe3yJbTaT JUIMTEIbHBIX
HaOIIOACHNH, KPOMOTJIMBBIX AKCIEPUMEHTAIbHBIX
ITIOMCKOB, ITOCTOSIHHOT'O TPY/a YYEHBIX U IIPAKTUKOB.

dopMUpOBaHUE MHTEpPECAa U MO3HABATEIbHBIX
MOTHUBOB B IIOJIYYCHHHU H HOCICAYIOLICM aHAJIN3¢C
uHpopMallud O  TEPEAOBBIX  JOCTHKEHHSX
COBPEMEHHOM OTE€YECTBEHHON XHUMUHU.

(DOpMI/IpOBaHI/Ie YBaXCHUA K mnmpouneccy
TBOpPYECTBA B o0ractu TCOPHUU M IPAKTHUYCCKOI'O
IMPUMCHCHHA XHUMHH, OCO3HaHHuA TOro, qTo
JOCTMIKCHHA HAYKHW CCTb PE3yJbTaT IJIUTCIIbHBIX
HaGHIOHCHHﬁ, KPOIIOTIIUBBIX OJOKCIICPUMCHTAJIBbHBIX
IMOUCKOB, ITOCTOAHHOI'O TPy da y‘IéHI:IX " IMMPAKTUKOB.

@opMUPOBAHHE MHTEPECA U MO3HABATEIIbHBIX
MOTHBOB B IIOJIYYEHUH U MOCIEAYIOIIEM aHAIN3E
I/IH(l)OpMaIII/II/I (6} MNEPCA0BBIX JOCTHXXCHUAX
COBPEMEHHOM OTEYECTBEHHON XUMUMU.

24

IIpupoaHbIE HICTOYHUKHT
YTIEBOIOPOAOB U UX
nepepaboTka

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

@opMHpOBaHNE YBAKEHHMS K  IpOIECCY
TBOpYECTBA B O0JACTH TEOPUH U IMPAKTHUYECKOIO
MMPUMCHCHUA XUMHH, OCO3HaHuA TOro, qTo
JOCTHKCHUSI HAyKM €CTb pe3yJbTaT JUINTENIbHBIX
H&6JIIO}IGHPII>'I, KPOIMOTJIMBBIX JSKCICPUMCHTAJIIBHBIX
ITIOMCKOB, ITOCTOSIHHOT'O TPY1a YYEHBIX U IIPAKTUKOB.

DopMUpPOBaHHUE MHTEPECA U MO3HABATEIILHBIX
MOTHUBOB B IIOJIYYCHHHM H IOCICAYIOIICM aHaJIN3€
uHpOpMallUM O  TEPEAOBBIX  JOCTHKEHHSX
COBPEMEHHOM OTE€YECTBEHHON XHUMUHU.

Hroro no pazgeny

26



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Paznen 3. Kuciiopoacoaep:xaniue oprannyecKue coeTuHeHust

bubnmoreka [JOK @opMUPOBAHUE YBAKEHUSA K  IPOLECCY
https://m.edsoo.ru/7f41837c TBOpuecTBa B 00JIACTU TEOPHUH M MPAKTUUYECKOTO
NPUMEHEHHS XHMHUH, OCO3HAHHS  TOrO, 4YTO

JOCTHKEHUSI HAyKH €CTh pPe3yJbTaT JINTEIbHBIX

HAOIIIO/ICHUH, KPOIMOTIIMBBIX 3KCIEPUMEHTAIBHBIX

MTOMCKOB, ITOCTOSIHHOTO TPY/J1a YYEHBIX U MPAKTUKOB.

3.1 Cnuptel. Denon 6
dopMHUpoBaHUE UHTEpPEca U MO3HABATENIBHBIX
MOTHBOB B TIOJIYY€HHUH H MOCIECIYIOIIEM aHaIh3e
uHpoOpMallUd O  TMEPEAOBBIX  JOCTHKEHHSIX
COBPEMEHHOM OTE€YECTBEHHON XHUMUHU.
Anpaerunsl. Kap6oHoBbIE bubnuorexa [JOK dopmMupoBaHUE OTHOIICHUS K TPO(HECCHOHATLHOM
KUCNOTHI. CIOXKHBIE YPHUPHI. https://m.edsoo.ru/7f41837c  nesATENbHOCTH KaK BOZMOXHOCTH Y4acTHS B
PHD0 PHJO 7Ipouszsoocmeo PEIICHUH JIMYHBIX, OOIIECTBEHHBIX,
YKCycHot kucaiomsl (2. Awa). rOCyJJapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MTPOOIIEM.
IIpumenenue xuciom &
NPOU3BOOCNEE CLOHNCHBIX
a¢hupos na npeonpusmusx
Ypana (xonyepn «Kanuna»
32 Examepunbype, OAO 14
«Dapmxumy). [lonyuenue
JHCUPOB HA NPEONPUAMUU
nUUe8oU NPOMbIUULIEHHOCMU
obnacmu (2. Tpouyx).
IIpouzeoocmeo mapeapuna,
Mblna, mationesa Ha
npeonpusmusx oonacmu
(Tpouyxuii scupkomobunam).
bubnmoreka [JOK @opMUPOBAHHE YBAKEHUSA K  IpoOLECCY
VYranesonsl. PH3O
https://m.edsoo.ru/7f41837c TBOopuecTBa B 00JIACTU TEOPUH M MPAKTUUECKOTO
33 Hcnonvzosanue npoyeccos 6

OpodHICeHUss 8 NPOU3BOOCMBE

MNPUMCHCHUA XHUMUH, OCO3HAaHUA TOTO, 4qTo
JOCTHIKCHHA HAayYKKW CCTh PE3yJbTaT IJIUTCIIBHBIX



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

cnupma u MOJ0YHOKUCTbIX
NPOOYKMO8 6 pecuoHe.

Ha6HIOIIeHI/II7I, KPOIMOTJIMUBLIX JSKCIHCPUMCHTAJIIBHBIX
IMIOHUCKOB, ITIOCTOAHHOI'O TPYyJda y‘léHBIX H IIPAKTUKOB.

dopMUpOBaHKE MHTEpPECA U MO3HABATEIbHBIX
MOTHBOB B TIOJYYCHHH M TIOCJICIYIOIIEM aHaln3e
uH(popManun 0 nepeaoBbIX JIOCTHKEHHUAX
COBPEMEHHOMN OTE€YECTBEHHON XHUMUHU.

Hroro no pazneny 26

Pa3znen 4. A3oTconeprkaniue opraHnyeckue coeIuHeHus

AMUHBI. AMUHOKHCIIOTBHI.
4.1 6
benxu

Hroro no pazneny 6

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢

(DOpMI/IpOBaHI/Ie YBaXXCHUA K mnmponeccy
TBOpPYECTBA B obractu TCOPHUU M IPAKTHUICCKOI'O
IMPUMCHCHUA XHUMHH, OCO3HaHHuA TOro, qTo
JOCTMIKCHHA HAYKHW CCTb PE3yJbTaT IJIUTCIIbBHBIX
HaGHmHeHHﬁ, KPOMIOTJIUBLIX 3SKCIHCPUMCHTAJIIbHBIX
IMOUCKOB, ITOCTOAHHOI'O Tpyda y‘IéHI;IX " MMPAKTUKOB.

®opMUpPOBAHUE UHTEPECA U NTO3HABATEIIBHBIX
MOTHBOB B IIOJIyYEHUU U MTOCIEAYIOIIEM aHAIN3E
I/IH(l)OpMaIII/II/I 0 MCPCAOBLIX JOCTMIKCHUAX
COBPEMEHHOM OTEYECTBEHHON XUMUMU.

Pa3pnen S. BoicokoMoJIeKy IsIpHbIE COCAUHEHUS

ITnactmaccel. Kayuykn.

Bonokna. PH20O

IIpouzeoocmeo norumepHoli

5 npooykyuu 8 Yenabuncke u 4
obnacmu. Texcmunvuas
npomviuiienHocms FOxcnozo

Ypana.

bu6mmorexa [JOK
https://m.edsoo.ru/7f41837¢

dopmupoBaHUE OTHOIIEHUS K TPO(hecCHOHATBEHOM
JIeATEIIbHOCTH KaK BO3MOKHOCTH y4acTHs B
pEIIEHNH JINYHBIX, O0IIECTBEHHBIX,
rOCYJJapCTBEHHBIX, OOIIEHAIIMOHATIBHBIX TPOOIIEM.

Hroro no pazgeny 4



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB

68
I10 ITPOT'PAMME
11 KJIACC
KonnyectBo  DiekTpoHHble  Y4eT padoueii MporpaMMbl BOCIUTAHUSA
Ne HaumenoBaHue pa3iejioB U TeM 4acoB (ungposbie)
n/n NPOrpamMMmsbl B o0pa3oBaTeJb
r
cero Hble pecypchl
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
bubmmoteka d®opmupoBaHe IEHHOCTHOTO OTHOLICHHUS K
LHOK OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY U
. https://m.edsoo = HayYHOMY HaCIICAHIO, IOHUMAHUS 3HAYCHHUS
Crpoenue atomoB. [lepuoauueckuit .
.ru/7f41837¢ XUMUYECKON HAYKHU B )KU3HU COBPEMEHHOI'O
3akoH u [leproandeckas cucrema .
1.1 3 o01ecTBa, CrIOCOOHOCTH BIAACTh TOCTOBEPHOM
XHUMHYECKHUX deMeHTOB /JI. . N
uHpopManuei o nepeioBbIX JOCTHKEHUSIX U
Meneneena o .
OTKPBITUSIX MUPOBOM M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00
YCTpOICTBE MUpa U 0OLIECTBA.
Crpoenue BemiectBa. MHoroo6pasue bubnmnoreka dopmupoBaHUE OTHOIIEHUS K TPO(HEeCCUOHATIEHON
12 Beuiects. PHIO [enmpor amommnoii 4 HOK JIeATETbHOCTH KaK BO3MOKHOCTH YYacTHsI B PELLICHUH
' npoMblULIeHHOCMU 00Iacmu — 2. https://m.edsoo = nUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX,
Chedxcunck u O3epck. ru/7f41837¢ 0O0IIeHAIIMOHAIBHBIX MPOOJIEM.
bubnmnoreka dopMupoBaHHEe  YBaXEHHA K  MpoIeccy
[HOK TBOpPUECTBA B O00JIACTU TEOPUU U TMPAKTUYECKOTO
https://m.edsoo TpUMeHEHUs XUMUHU, OCO3HAHUS TOTO, YTO JTOCTHKEHUS
1u/7f41837¢c | HAyKW €CTh pe3yJbTaT JIUTENBHBIX HAOIIOICHUN,
1.3 XUMHYECKUE PEAKIIU 6 KPOIOTJIMBBIX SKCIIEPUMEHTAIIBHBIX TIOHMCKOB,

IIOCTOSIHHOT'O TPyAa YYEHBIX U IIPAKTUKOB.

dopmMHUpoBaHUE UHTEPECA U TO3HABATEIIbHBIX
MOTHUBOB B [NOJIYYE€HUHU U TIOCIEIYIOIIEM aHAJIN3e



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

WH(OPMAIIUU O MEePEIOBBIX JOCTIKCHUIX
COBPEMEHHOM OTE€YECTBEHHON XHUMUH.

Hroro no pazaeny 13
Pa3znea 2. Heopranuueckasi Xumusi
bubnuoreka dopMupoBaHHWE  yBaXEHUA K  TPOIECCY
[HOK TBOpPUECTBA B 00JIACTU TEOpPUU U MPAKTUYECKOTO
https://m.edsoo TpuUMEHEHUsS XUMUH, OCO3HAHHS TOTO, YTO JTOCTHKCHUS
2.1 Merasubt 6 Tu/7f41837¢  HAayKM €CThb pe3yNbTaT JUINTENBHBIX HAOIIONCHHIA,
KPOIOTJIMBBIX AKCTIIEPUMECHTAIBHBIX ITIOKCKOB,
MOCTOSTHHOTO TPY/Ja YIEHBIX U TPAKTHKOB.
bubnuoreka dopMupoBaHHE OTHOIICHHUS K MPOodheCcCHOHATBHOMN
29 Hewmerannsl. PHIO llonyuenue 9 [HOK JIEATEIILHOCTH KaK BO3MOKHOCTH Y4acTHs B PELICHUH
Kuciopooa 6 Yensbuncke. https://m.edsoo = JIHUYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX,
.ru/7f41837¢c 0011IeHaIIMOHATILHBIX MTPOOJIEM.
bubnuorexa @opMUpOBAaHHE  YBAXEHHS K  MpoUEcCy
[HOK TBOpPUECTBA B O00JIACTU TEOPUU U MPAKTUYECKOTO
https://m.edsoo npuMeHEeHHs] XUMUU, OCO3HAHUS TOTO, YTO JOCTHKEHUS
1u/7f41837c  HaykM ecThb pe3yJbTaT JUIMTENbHBIX HAOII0IEHHH,
z oD Sl Towcen
OpPTaHUYECKUX BEIIECTB :
dopMupoBaHUE HHTEPECA U TO3HABATEIBHBIX
MOTHBOB B ITOJIYYCHHH U TIOCIICIYIONIEM aHATH3e
nH(OpPMAIIUU O MEePETOBBIX JOCTIKEHUIX
COBPEMEHHOM OTE€YECTBEHHON XHUMUM.
Hroro no pazneny 17
Pa3gen 3. XuMus u :XKM3Hb
Xumis 1 sismn. PHIO Tpodnena bubnuorexa dopMHUpOBaHUE IKOJTOTUIECKOTO MBIIIIJICHHUS,
31 ammocepnozo 6030yxa 6 2opode u 4 HOK MMOHUMAaHUS BIWSHUS COHI/IaJ'IBHO-SK(\)'HOMI/I‘IeCKI/IX §
oBaaCTIL. https://m.edsoo = TpOIECCOB HA COCTOSTHUE MPUPOIHON U COIUATBHON
1u/7f41837¢ Cpebl.
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11 KIIACC

KosmuectBo  JiieKTpoHHBIE  YueT padoueil nporpaMMbl BOCIIUTAHUA
Ne HaumeHoBaHue pa3iesioB U TeM 4acoB (uudpoBbie)
n/n NPOrpamMMbl o0pa3oBareib
Beero Hble pecypchl
Pa3znen 1. TeopeTuueckue 0CHOBbI XUMHH
bubnmnoreka dopMHUpOBaHUE LICHHOCTHOT'O OTHOIICHUS K
[HOK OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
. https://m.edsoo = HayyHOMY HaclleiN0, IOHUMaHUs 3HAYECHUS
Crpoenue atoMoB. [lepuonnueckuit .
u/7f41837¢ XUMHUYECKON HayKH B )KU3HU COBPEMEHHOTO
1.1 3aKon 1 Ilepnonieckas cuctema 6 o01ecTBa, CIIOCOOHOCTH BIAACTh JTOCTOBEPHOM
XHMHUYECKUX djieMeHToB /1. U. N
Menereena uH(popmaruen o MEPEIOBLIX NOCTHHEHHUAX U
OTKPBITUSIX MUPOBOM M OTE€YECTBEHHON XUMUH,
3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPONCTBE MUpPA U OOILECTBA.
Crpoenue BemecTBa. MHOrooOpasue bubnuoteka dopmMupoBaHUe OTHOIIEHHS K TPO(hecCHOHATbHON
1.2 BemiectB. PHIO I[enmper amommnoii 3 [HOK JIEATEIbHOCTH KaK BO3MOXHOCTH Y4YaCTHUs B PEIICHUU
' NPOMbIULEHHOCMU 001acmu — 2. https://m.edsoo = AMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX,
Cheorcunck u O3zepck. .ru/7f41837¢ 0OLIeHAIIMOHAIBHBIX MTPOOJIEM.
bubnmnoreka dopMupoBaHHEe  YBaXEeHHS K  IpoIeccy
[HOK TBOpPUECTBA B O00JIACTU TEOPUU U TMPAKTUYECKOTO
https://m.edsoo TpUMeHEHUs XUMUHU, OCO3HAHUS TOTO, YTO TOCTHKEHUS
1u/7f41837¢c | HAyKW €CTh pe3yJbTaT JIUTENBHBIX HAOIIOICHUN,
KPOTIOTIMBBIX AKCIIEPUMEHTATBHBIX TIOWCKOB,
1.3 XUMHYECKUE PEAKIIU 12 TIOCTOSIHHOTO TPY/1a YUYEHBIX U IPAKTHKOB.
dopmMupoBaHUe HHTEpEca U TTO3HABATENbHBIX
MOTHBOB B ITOJIyY€HHUHU U TOCIIEYIOLIEM aHaIN3e
MH(OPMALIUHU O TIEPETOBBIX JOCTHKEHUSIX
COBPEMEHHOM OTE€YECTBEHHON XHMUH.
Hroro no pazneny 26
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Pasnea 2. Heopranuyeckasi xumusi

bubnmoreka @opMUPOBAHHE  YBAXEHHS K  MPOLECCY
[HOK TBOpYECTBA B OOJACTH TEOPUU M IPAKTUYECKOTO
https://m.edsoo TpUMeHEHUs XUMUHU, OCO3HAHUS TOTO, YTO JTOCTHKEHUS
2.1 Meramist 12 1u/7f41837¢c | HAyKW €CTh pe3yiabTaT UIUTENBHBIX HAOJIOICHUH,
KPOTIOTIHBBIX AKCIIEPUMEHTATBHBIX TTOVICKOB,
MOCTOSTHHOTO TPYJa YYEHBIX U MIPAKTHKOB.
bubnunoreka ®opmMupoBaHe OTHOIIEHHS K MTPO(HECCHOHATEHON
29 Hewmerannsl. PHIO llonyuenue 18 I[HOK JIEATEIbHOCTH KaK BO3MOKHOCTH Y4acTHs B PELLICHUU
' Kucnopooa ¢ Yensouncke. https://m.edsoo = NTHYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX,
1u/7141837¢ 00IIIeHAIIMOHATILHBIX MTPOOJIEM.
bubnmnoreka dopMHUpOBaHUE  YBaXEHHS K  IPOLECCY
[HOK TBOpUECTBA B 00JIACTU TEOPUU U MPAKTUYECKOTO
https://m.edsoo TpuUMEHEHUsS XUMHUH, OCO3HAHHS TOTO, YTO JTIOCTHKCHUS
1u/7f41837c  HAyKW €CTh pe3yibTaT JUIMTENbHBIX HAOIIOJICHUH,
)3 CBS13b HEOPraHHUECKHX 1 A KPOTOTIUBBIX OKCTIEPHMEHTANIBHBIX TIOKCKOB,
. OpraHNYECKHX BEIIECTB IMOCTOSTHHOI'O TPpyAa YUYCHBIX U TPAKTHUKOB.
dopMupoBaHUE HHTEPECA U TO3HABATEIIBHBIX
MOTHBOB B IOJIYY€HHUHU U TIOCIIEAYIOIIEM aHaTN3e
WH(OPMAIIAN O MTEPEIOBBIX JOCTIKCHUSIX
COBPEMEHHOM OTEYECTBEHHON XUMUMU.
Hroro no pazneny 34
Paznen 3. Xumus 4 :KU3Hb
bubnmmroreka dopMHUpoBaHUE IKOJOTUICCKOTO MBIIIICHHS
Xumus u xu3ab. PHIO Ipobrema PMHD ’
[HOK MOHMMAaHUS BIUSHUS COLUATHHO-I)KOHOMUYECKUX
3.1 ammocgheprozo 6030yxa 8 2opode u 8 . .
https://m.edsoo = mpoIECCOB Ha COCTOSTHUE MPUPOJHON U COLUATBHOMN
obnacmu.
.ru/7f41837¢ CpEIIbL.
Hroro no pazneny 8
OBILIEE KOJIMYECTBO YACOB I10 63
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