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COJAEP)KAHUME YYEBHOI'O ITPEJIMETA «XUMMUSD»

10 KJIACC

OPTAHUYECKASA XUMUA

Teoperuyeckne 0OCHOBBI OPraHUYeCKOM XUMHUHU

[Ipeamer OpraHUYeCKOn XUMMUH: eé BO3HUKHOBEHHUE, pa3BuUTHE u 3Ha4YeHUE
B IIOJyYEHUM HOBBIX BELIECTB U MaTepualioB. Teopus cTpoeHus opraHudeckux coeauHeHuil A. M. bytiepoBa, €€ OCHOBHBIE IOJIOKEHUS.
CtpykTypHBIe (hOpMYJIIBI OpraHMUYECKHUX BelecTB. [ oMosorus, u3omepusi. XUMHUYECKast CBSA3b B OPraHMUYECKUX COSTMHEHUAX — OJJMHAPHbIE U KPaTHBIC
CBS3U.

[IpencraBnenue o kiaaccu(UKAIMM OPraHUYECKUX BellecTB. HoMeHkIaTypa OopraHn4eckux COeMHEHUH (CUCTeMaTHYecKas) U TPUBHUAJIbHbBIC
HAa3BaHUs BAXKHEHUIINX IIPEACTABUTENIEH KIIACCOB OPTAHUYECKUX BEIIECTB.

OKcIepuMEHTAIbHbIC METO/Ibl U3YUYCHHUS BEIIECTB U UX NPEBPAIICHHI: O3HAKOMIJIEHHE ¢ 00pa3liaMy OpraHMYeCKUX BEIIECTB U MaTepHallaMU
Ha MX OCHOBE, MOJICIMPOBAHUE MOJIEKYJl OPraHHMYECKUX BEIIECTB, HAOJIOJCHHWE M ONMUCAHHE IEMOHCTPALMOHHBIX OIBITOB IO IMPEBPAIICHUIO
OpPraHUYeCKUX BEIIECTB MIPU HarpeBaHuM (IUIaBJICHUE, OOYTJIMBAHUE U TOPEHHE).

Yriaesoaopoabl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJOTMYEeCKUi psil. MeTaH M 3TaH — MpOCTEHINE MPEICTABUTENN AJKAHOB: (PU3MUECKHE U XUMHUYECKUE
CBOICTBa (peakluy 3aMEIIEHNs U TOPEHUSI), HAXOKECHUE B IPUPOJE, ITOJIyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTHUECKUH psijl. DTHIIEH U IPOIMJIICH — MPOCTEHIITNE MTPECTABUTENN AJIKEHOB: (pU3HUECKUe U XUMUYECKUE
CBOICTBa (peaKuy r’UApUPOBaHMS], TAIOT€HUPOBAHNUS, THIPATALlUN, OKUCIIEHUS U TOJIMMEPHU3ALIUN), TOJIyYEHUE U IIPUMEHEHUE.

Ankxanuensl: Oyraauen-1,3 u meTunOyTaaueH-1,3: cTpoeHue, BaKHEHIIME XUMHUECKUE CBOMCTBa (peakius nmoiaumepusarnmu). [lomyueHue
CUHTETUYECKOTO KayuyyKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOEHUS, TOMOJOTHUYECKUH Psll. AIETUIIeH — MPOCTEHIINI NpeACTaBUTENb aIKHHOB: COCTaB, CTPOCHHE,
¢du3nUecKkne 1 XUMHUECKUE CBOMCTBA (peaKuy TUIPUPOBAHNS, TATIOT€HUPOBAHUS, THPATAIIMH, TOPEHHS), IIOTyYeHUE U TIPUMEHEHHUE.

Apenbl. benzon: cocrtaB, crpoeHue, (pusnuecKkMe M XHMHYECKHE CBOWCTBA (PEaKIUM TaJOT€HUPOBAHHMS M HHUTPOBAHUS), IMOJIyYeHHE WU
npumenenue. Tonyon: cocmas, cmpoeHue, Qusuyeckue u Xumuyeckue cOUCMEd (peakyuu 2alo2eHUpOB8aHuUs U HUMPOSAHUs), NOTYYeHUe U
npumenerue. TOKCHYHOCTB apeHOB. ['eHeTYeCcKas CBA3b MEXKY YIVIEBOIOPOAAMU, IIPUHAMIEKAIIMMY K Pa3IUYHBIM KJIACCAM.

[TpupoHbIe UICTOUHUKY YTIIEBOA0PO10B. [IprpotHblil a3 u nomyTHele HedTsHbIE ra3bl. HedTh u e€ npouncxoxaenue. CriocoObl mepepadboTKu
He(TH: MIEPETOHKA, KPEKUHT (TEPMUUECKUH, KaTaTMTUIECKUI ), MUpoiu3. [IpoayKThl mepepaboTki HeTH, UX MPUMEHEHHE B IPOMBIIIUIEHHOCTH U B
ObITy. KaMeHHBII yroib 1 IPOAYKTHI €ro nmepepaboTKH.




OKCIIepUMEHTAIbHbIC METOAbl M3YYCHHs BEIIECTB W MX MPEBPAICHUI: O3HAKOMJIEHHE C O0Opa3llaMu IUIacTMacc, KayuyyKOB U PE3HHBI,
koiekimu «Hedts» U «Yromby, MOAETMPOBAHME MOJEKYJ YIJIEBOAOPOAOB M TaJOr€HONPOU3BOJHBIX, MPOBEICHHE NIPAKTUYCCKON palbOoThI:
IIOJIyYEHUE YTUIICHA U U3YYEHHUE €0 CBOWCTB.

PacuérHbie 3amauu.

Bbruncnenus no ypaBHEHHIO XUMHUECKON peakuu (Macchbl, 00bEMa, KOJTMUECTBA HCXOAHOTO BEIIECTBA UIIH MPOAYKTA PEAKIIMH MO U3BECTHBIM
Macce, 00bEMY, KOIMYECTBY OHOTO U3 UCXOAHBIX BEIECTB UM MPOAYKTOB PEAKIIHH).

Kucaopoaconep:xammue oprannyeckne coeANHEHUs!

[IpenensHbIe OHOATOMHBIE CIUPTHL. METaHO U 3TAHOJ: CTPOCHHE, (PU3HUECKUEe U XUMHUUECKUE CBOMCTBA (PEaKIIUU C aKTUBHBIMU METAJIIAMH,
raJJIoreHOBOIOPOJaMH, TOPEHHE), TPUMEHEHHE. BogOpoaHbIE CBSA3M MEXAy MOJIEKYyJIaMHM cHUpPTOB. JleficTBME MeTaHOJa U 3TAaHOJA HAa OPraHU3M
YEJIOBEKa.

MHOroaToMHbI€ COUPTHI. ITHUIICHTIUKOIb M TIIMLEPUH: CTPOCHHE, (PU3NYECKHe U XMMUYECKHUE CBOWMCTBA (B3aUMOJCHCTBUE CO HICTOYHBIMHU
MeTaJlJlaMH, KaueCTBEHHAsl PEaKI1sl HAa MHOTOaTOMHBIE CIIUPTHI). JleficTBUE Ha opraHu3M 4enoBeka. [I[puMeHenune riumnepruHa U STUIEHIIMKOJIS.

®deHouI: CTpOCHUE MOJIEKYIIbI, (pru3ndeckue U Xxumuueckue cBoiictea. Tokcuunocts (eHomna. [Ipumenenue penona.

Anbnerunsl ¥ kemouvi. DoOpMaNbIETHA, alETaTbACTHI: CTPOSHHE, (HU3UUYECKUEe W XUMHUYECKHE CBOWCTBA (pEaKkUMU OKHUCICHHS U
BOCCTAHOBJIEHUS, KAUECTBEHHBIE PEAKIMN), TI0OTy4YEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TpeJeNbHbIe KapOOHOBBIE KHCIOTHl. MypaBbUHAsi U YKCyCHasi KUCJIOTBI: CTpOEHHE, (PU3MUECKUE U XUMHUYECKHUE CBOMCTBA
(cBoiicTBa, O0LIHME 1T KJacca KMCIIOT, peakus dTepru(puKalnin ), HoTydeHue U npumeHenrne. CTeapuHOBask U OJICMHOBAsI KUCIIOTHI KaK MPEICTABUTEIH
BBICIIUX KapOOHOBBIX KHCIIOT. MblJIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE ICHCTBHE.

Crnoxable 3(Upbl Kak MPOU3BOJIHBIE KapOOHOBBIX KHCIOT. I'maponu3 crnoxubX 3¢upoB. Kupsl. ['uaponus xupoB. [IpumeHeHue >Kupos.
buonornueckas poib JKUPOB.

VYraeBopsl: coCTaB, KiIacCH(PUKALIUS YTIIIEBOIOB (MOHO-, IU- U MOJIMcaxapu/sl). I mroko3a — mpocTeiimii MoHOcaxapyua: OCOOEHHOCTH CTPOSHUS
MOJIEKYJIbI, (PU3UUeCKHe M XUMUYECKUE CBOMCTBA (B3auMoericTBre ¢ ruapokcuaoM menu(1l), okucienne aMMuadabiM pactBopoM okcujia cepeopa(l),
BOCCTaHOBJICHHE, OPOKEHHE TIIOKO3bI), HAXOKJICHHE B IPUPOJE, IPUMEHEHUE, Onooruyeckas poib. @otocunTes. PpyKTO3a Kak H30Mep IITIOKO3bI.

Kpaxman u nemnonos3a kak npupojHble noiaumepsl. CTpoeHne Kpaxmana U Leulroio3bl. Ou3ndeckrue U XMMHUYECKUE CBOMCTBA Kpaxmaia
(ruaponus, KaueCTBEHHAs PEAKIIMS C HO/IOM).

OKCcIepUMEHTAIbHbIE METO/Ibl M3YUCHHS BEIIECTB U MX MPEBPAIICHUN: MTPOBEACHNE, HAOII0IeHNE U ONMCAHUE JeMOHCTPAIIMOHHBIX OIBITOB:
TFOPEHUE CIUPTOB, KAaYECTBEHHbIE PEAKLMU OJHOATOMHBIX CIHHUPTOB (OKHCIeHHEe »3TaHosia okcuaoM Meau(ll)), MHOroaromMHBIX CHHPTOB
(B3aumogeiictBue rimnepuHa ¢ ruapokcuaom meau(Il)), ampaernmoB (OKuCIeHHE aMMHAYHBIM pacTBOpoM okcuaa cepedpa(l) u ruapoxcumaom
meau(Il), B3aumoeiicTBie Kpaxmana ¢ MOJI0M), TPOBEACHHUE MPAKTUIECKON pabOTHI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3amaun.

Brruncnenus mo ypaBHeHHIO XUMHUECKON peakuu (Macchbl, 00bEMa, KOJTMUECTBA HCXOAHOTO BEIIECTBA UITH MPOAYKTA PEAKIIMH MO U3BECTHBIM
Macce, 00bEMY, KOIMYECTBY OHOTO U3 UCXOAHBIX BEIIECTB UM MPOAYKTOB PEAKIIHH).

A3oTcozepKalue OpraHnyecKue COeAMHEHHUS.




AMMHOKHCTIOTHI KaK aM(OTEepHbIC OpraHnyueckue coequHeHus. Ou3nueckue U XUMUYECKUE CBOWCTBA aMUHOKHUCIIOT (Ha IpUMEpe TIIUIMHA).
buonornueckoe 3HaueHne aMUHOKHUCIIOT. [lenTuapl.

benku xak mpupoHBIe BBICOKOMOJIEKYIISIpHBIC coennHeHus. [lepBuyHas, BTOpUYHAS U TPETUYHASI CTPYKTypa OeNkoB. XMMUYECKHE CBOMCTBA
OETTKOB: THUAPOIU3, JCHATYpALUs, KAYECTBCHHBIC PEaKIIUU Ha OCIKU.

OKCIIEpUMEHTAILHBIE METO/IbI U3YYCHHUS BEIIECTB M UX MPEBpAIICHH: HAOIIOACHNE U OTIMCAHKUE IEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpaIUs
O€JIKOB IPH HAarpeBaHMM, [IBETHBIE PEAKLIUU OCJIKOB.

BbicokomosiekyasipHbIe COeTUHEHHS

OcCHOBHBIE TIOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COSUHEHUN: MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOTUMEPU3AIINH, CPETHSS
MoJieKyJsipHas Macca. OCHOBHBIE METO/IbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COSTMHEHUN — MTOJIMMEPHU3AIUS U MOJTHUKOH ICHCAITHS.

OKCIIEpUMEHTAILHBIE METO/IbI U3YYCHHUS BEIIECTB M UX MPEBPAIICHUN: O3HAKOMIIEHUE ¢ 00pa3liaMy MPUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH,
MJ1acTMACC, KaydyKOB.

MexXnpeIMETHBIE CBSI3H.

Peanm3arust MEeXIpPEAMETHBIX CBS3CH MPU M3YYEHUH OpraHMYeckod xumuu B 10 Kimacce OCYIIECTBISIETCS Yepe3 MCIOIb30BAHUE KaK OOIIMX
€CTECTBCHHO-HAYYHBIX MMOHSATUH, TaK U MMOHATHIA, SBISIONINXCS CUCTEMHBIMU TSI OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1mue ecTecTBEHHO-HAYYHBIC TIOHATHS: SIBJICHUE, HAYYHBIHN (DaKT, THTIOTE3a, 3aKOH, TEOPHS, aHAIIU3, CHHTE3, Ki1acCu(UKAIHs, IEPUOAUIHOCTb,
HaOII0IeHNE, U3MEPEHUE, IKCTICPUMEHT, MOJICIIMPOBAHHUE.

®duzuka: Matepus, JHEPTrUsi, Macca, aToOM, SJIEKTPOH, MOJIEKYJa, SHEPreTHUECKUN YPOBEHb, BEIIECTBO, TEJNO, 00BEM, arperaTHOE COCTOSIHUE
BEIECTBA, PU3NUCCKHIE BEIIMYMHBI M CIUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusM, ouocdepa, 0OMeH BEIIECTB B Opranu3me, (HOTOCHHTE3, OMOJOTHYECKH aKTUBHBIE BellecTBa (OCTKU, YTIEeBOIbI,
KHUPBL, PEPMEHTBHI).

I'eorpadus: MuHEpasbl, TOPHBIC TTOPO/IBI, MTOJIE3HBIE UCKOITAEMbIE, TOTUIMBO, PECYPCHI.

TexHosorusi: MUIEBbIE MPOIYKThI, OCHOBHI PAIMOHATHLHOTO MUTAHUWsS, MOIOIIHUE CPENICTBA, JICKAPCTBEHHBIE U KOCMETHYECKHUE IMPermapaThl,
MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XUMHMHU

XUMUYECKUH 351eMeHT. AToM. Sipo aTroma, U30TOMbI. DJIEKTPOHHAs 000JI04Ka. DHEPreTHYecKue YPOBHHU, TIOyPOBHU. ATOMHbIE OpOUTANIH, S-
, p-, d- anemenThl. OCOOCHHOCTH pacHpeeTeHHUs JIEKTPOHOB MO OPOUTAISAM B aTOMax 3JEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAsS
KOH(UTypaIysi aTOMOB.



Ilepuoguuecknii 3akoH u Ilepuoguueckas cucrema xumuueckux aeMeHToB JI. M. MenneneeBa. CBsA3b INEpPUOAMYECKOrO 3aKOHA U
Ileproguueckoit cuctemsl XxuMudeckux 3nemeHToB . M. MeHneneeBa ¢ COBpeMEHHOM TeOpHEl CTPOEHHUsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS
CBOWCTB XMMHYECKUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB IO TPYIIIIAM U MepuoiaM. 3HaueHHE MEPUOANIECKOTO 3aKOHA B
Pa3BUTUU HAYKU.

CrpoeHue BemiecTBa. XUMHUYECKasl CBsI3b. Buabl XMMHUYECKOW CBA3M (KOBAJEHTHAsl HEMOJIIpHAs W IOJSpHAs, MOHHAs, METAIJIMYecKas).
MexaHu3mMbl 00pa3oBaHMsl KOBAJICHTHOH XUMHMYECKOH CBA3M (OOMEHHBIM M JOHOpPHO-aKIENTOpHBIN). Bomopoanas cBs3s. BaneHTHOCTS.
DneKTpooTpuLATENbHOCTh. CTENEeHb OKUCIEHNS. IOHBI: KAaTHOHBI U AHUOHBI.

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH IIOCTOSTHCTBA COCTaBa BELIECTBA. T[HIIBI KPUCTAUIMUECKUX DPELIETOK.
3aBUCUMOCTb CBOICTBA BEILIECTB OT TUIA KPUCTAUNINYECKON PEIIETKH.

[TonsTHe 0 gucnepcHbIX cucTemax. VICTUHHBIE U KOJUIOMAHBIE pacTBOPLL. MaccoBas 101 BEIECTBAa B pacTBOPE.

Knaccugukanus HeopraHnueckux coeauHeHuil. HoMeHknaTypa HeopraHn4eckux BemiecTB. | eHeTuyeckast CBsI3b HEOPraHMYECKUX BEIIECTB,
IIPUHAUISKAIIUX K PA3IUYHBIM KJIACCAM.

Xumunueckas peakius. Kiiaccudukanus XuMHUECKUX peakiiii B HEOPraHUIeCKOM M OPraHuueCcKOi XUMHUH. 3aKOH COXPaHEHHUSI MACChI BEIIIECTB,
3aKOH COXPaHEHUs U IIPEBPALLECHUS SHEPIUU IIPU XUMUYECKUX PEAKLUAX.

CkopocTh peakiuu, e€ 3aBUCHMOCTb OT Pa3n4HbIX (pakTopoB. OOpaTuMmblie peakiuu. XUMUYecKoe paBHOBecHe. DakTOpbl, BIMSIONIUE HA
COCTOsIHME XUMHUYecKoro pasHosecus. [Ipunnun Jle Ilarense.

OnexrponuTuyeckas qucconuanus. CuibHbIe U ciaadble 3eKTpoauThl. Cpena BOJHBIX PACTBOPOB BEIIECTB: KUCIasd, HEUTpalbHas, IIEI0YHAs.

OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

OKCIepUMEHTAIbHbIC METO/Ibl M3YYCHHUsl BEIIECTB M WX TNPEBPAIICHUHN: neMoHcTpanus tabmun «llepmonuyeckas cucremMa XMMHYECKUX
JJIEMEHTOB . N. Menneneesay, U3y4eHUE MOJEIIeH KPUCTAJUIMYECKUX PELIETOK, HabroieHne
U OMHCaHUE JEMOHCTPALMOHHBIX U JJA00OPATOPHBIX OIBITOB (Pa3I0KEHHUE MEPOKCHAA BOAOPOAa B IPUCYTCTBUH KaTalU3aTopa, ONpPEAeICHUE CPeIbl
pPacTBOPOB BEIIECTB C TOMOIIBI0 YHHBEPCAJIHHOIO HHIMKATOPA, PEaKIMM HOHHOTO OOMEHa), MPOBEACHUE MPAKTUUECKOH paboTsl «BrusHue
pa3nuYHbIX (PAKTOPOB HA CKOPOCTH XUMHUECKOW PEAKIIUNY.

Pacuéruble 3a1a4um.

Pacuérel 10 ypaBHEHMSM XUMHUYECKUX PEAKLUN, B TOM YKCIIE TEPMOXUMUYECKUE PACUETHI, pACYETHI C UCIIOIb30BAHUEM ITOHATHS «MaCCOBast
JI0JIs1 BEILIECTBAY.

Heoprannyeckasi Xumus

Hemerannel. [Tonoxenue HemeramioB B Ilepuonndeckoil cucteme xumuuyeckux snemMeHToB J[. VM. MeHnaeneeBa U 0COOEHHOCTH CTPOEHUS
aToMoB. OU3MUECKUE CBOMCTBA HEMETAIIOB. AJIJIOTPONHS HEMETAJUIOB (Ha MPUMepe KUCIopoa, ceprl, hocdopa u yriaepona).

XUMHUYECKHE CBOMCTBA BAXXHEWIIMX HEMETAJUIOB (rajlor€HOB, Cepbl, a30Ta, ¢ochopa, yriaepojsa U KPpeMHHUS) U UX COCAWHEHHH (OKCHIOB,
KHCJIOPOJICOIEPKALIUX KUCIIOT, BOJOPOIHBIX COETUHEHUH ).

IIpuMeHeHNe Ba)KHENIINX HEMETAJUIOB U UX COCIIMHEHUM.




Mertamnel. [lonoxxenue meramnoB B Ilepuommdeckoit cucreme xumuueckux siaemeHToB JI. WM. MenpaeneeBa. OCOOEHHOCTH CTpPOEHUS
AIIEKTPOHHBIX 000JI04eK aTOMOB MeTauioB. Obume (usnueckue cBoiicTBa MeTayuioB. CrylaBbl METAJUIOB. DJIEKTPOXUMUYECKUNA Psii HANPSHKSHUH
METaJIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAJUIOB (HATPUH, Kalui, KalblMid, MarHUM, alIIOMUHUH, [ITHK, XPOM, KEJI€30, MEJlb) U UX COCAUHEHUH.

OOm1re cnocoOsl mosryueHust MeTayuioB. [IpuMeHeHe MeTaljIoB B ObITY M TEXHUKE.

OKCIepUMEHTAIbHbIC METO/Ibl M3YUCHHS BEIIECTB U MX MPEBPAIICHUIN: H3yYeHHE KOJUIEKIMH «MeTauibl U CIIIaBbl», 00pa3loB HEMETAIIIOB,
peleHre 3KCIEePUMEHTABHBIX 33/1a4, HAOJI0JICHUE U OMHMCAaHUE JIEMOHCTPALMOHHBIX M JIAOOPATOPHBIX OMBITOB (B3aMMOJACHCTBHE THAPOKCHIA
QIIOMMHMS C paCTBOPaMU KUCJIOT U LIEN0YeH, KaUECTBEHHBIE PEAKIIMY Ha KATHOHBI METAJITIOB).

Pacuéruble 3a1a4u.

Pacuérsl Macchl BeriecTBa Wi 00bEMa ra3oB M0 U3BECTHOMY KOJMUYECTBY BEIIECTBA, Macce WM 00bEMY OJJHOTO U3 yYaCTBYIOIIMX B PEAKIIUU
BEIIIECTB, pacu&Thl Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MMPOIYKTOB PEAKIIUH, €CIIM OJTHO U3 BEIECTB UMEET IPHUMECH.

Xumus 4 KU3Hb

Posnb XxumMun B 00ecrie4eHnH 3KOJIOTUYECKOM, SHEPreTHUECKOM 1 MUIIEBOM 0€301MacHOCTH, Pa3BUTUN MEeTUIMHEL. [IoHATHE 0 HAyYHBIX METOAAX
ITIO3HAHMS BEUIECTB U XUMUYECKUX PEaKIIUi.

[IpencraBnenus 00 oOMKX HAYYHBIX MPHUHIUIIAX TPOMBIIIICHHOTO MTOJIy4YEHHUS BAXKHEHIITUX BEIIECTB.

UYenoBek B MUpe BELIECTB U MATEPUAJIOB: BaXXHEUIIINE CTPOUTEIILHBIE MAaTEPUAIIbl, KOHCTPYKIIMOHHBIE MaTEPUAJIbl, KPACKU, CTEKIIO, KEpaMUKa,
MaTepHalIbl Ui HJIEKTPOHUKH, HAaHOMAaTepHallbl, OpraHUUYECKUE U MUHEPAJIbHBIEC yI00pEHUSI.

XuMUS ¥ 3/10pOBbE UEJIOBEKA: MPABUIIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX IMpENapaToB, MpaBMiia 0€30MaCHOTO HCIIOJIb30BAHMS IPErapaToB
OBITOBOIA XUMHUHI
B [I0BCETHEBHOW JKU3HMU.

MexnpeaMEeTHBIC CBA3H.

Peanunzanus MeXnpeMETHBIX CBSI3€H TPU U3YUeHUH 0011l 1 HeopraHMuecKoi XumMun B 11 Kitacce OCyIecTBIIsAETCS Yepe3 NCTI0Ib30BAHNE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX OHATHUH, TaK ¥ MOHATUH, ABIISIOMIMXCS CHCTEMHBIMHU ISl OTACIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOT'O IIMKJIA.

OOmre ecTecTBEeHHO-HAYYHbIC TOHATHS: HAay4HBIH (DaKT, TMIIOTe3a, 3aKOH, TEOpHWs, aHAJIU3, CHHTE3, KiIacCU(UKAIUs, MEePHOAUYHOCTD,
HaOJI0/IeHNEe, SKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHE, SBJICHNUE.

®du3uka: MaTepus, YHEPIUsl, MAcCa, aTOM, IEKTPOH, IIPOTOH, HEUTPOH, HOH, U30TOII, PAJUOAKTUBHOCTD, MOJIEKYJIA, SHEPTE€TUUECKUI YPOBEHb,
BEIIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, (PU3MUECKHE BETHUUHBI M €JMHULIBI UX U3MEPEHUSs], CKOPOCTb.

Bbuosnorus: kierka, opraHu3M, SKocucTemMa, buocgepa, Makpo- 1 MUKPOIJIEMEHTHI, BATAMUHbI, 0OMEH BEIIECTB B OpPraHU3MeE.

['eorpadus: MuHEpabl, FOPHbIE MTOPO/IBL, TIOJE3HBIE HCKOIAEMbIE, TOILIMBO, PECYPCHI.

TexHomorus: XuUMHYECKas IPOMBILIIEHHOCTb, METAUIYprUs, IPOU3BOJICTBO CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO35HCTBEHHOE
MIPOU3BO/ICTBO, MUILEBAsI MPOMBIIUIEHHOCTh, (papMaleBTUYecKas MPOMBIIICHHOCTh, MPOM3BOICTBO KOCMETUYECKUX IPENapaToB, MPOU3BOJCTBO
KOHCTPYKILMOHHBIX MAaT€pUAJIOB, 3JIEKTPOHHAS IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOT UH.




INDIAHUPYEMBIE PE3VIJIBTATBI OCBOEHMA ITPOIPAMMBI 110 XUMHWHU HA BA30BOM VYPOBHE CPEJHEI'O OBLIEIO
OBPA30BAHUIA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS 00YUAIOLUIUMHUCS IPOrpaMM CpeHEro o0Iiero o0pa3oBaHus (JTJUYHOCTHBIM,
MeTanpeIMETHBIM U MpeaIMeTHbIM). HayuHo-MeTouueckoil OCHOBOW Uil pa3pabOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHS MPOrpaMM CPEIHEro
o01ero o0pa3oBaHus SABISETCS CUCTEMHO-AEATEIbHOCTHBIM MOJIXOI.

B cooTBeTcTBUM C CHCTEMHO-AESTEIBHOCTHBIM MOAXO0I0M B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTATOB OCBOCHMS MpeaMeTa «XUMHs» Ha YPOBHE
cpeaHero odmero o0pa3oBaHus BBIACICHBI CIEIYIOIINE COCTABIISIONIHE:

OCO3HaHME OOYyYaIOMIMMHUCA POCCHHUCKOM TpaKAaHCKOW MICHTUYHOCTH — TOTOBHOCTM K CAaMOpPa3BUTHUIO, CAMOCTOSTEIBHOCTH U
CaMOOIIPEIEIIEHHUIO;

HAJIMYME MOTUBAIIUH K 00yUEHUIO;

I[EJICHAPABICHHOE PA3BUTHE BHYTPEHHHUX YOEXKICHUH TMYHOCTH Ha OCHOBE KITFOUEBBIX LIEHHOCTEH U HCTOPHUECKUX TPAAULIMI 0a30BON HAyKH
XUMHUU;

TOTOBHOCTb M CIIOCOOHOCTH OOYHYaIOIINXCSl PYKOBOJICTBOBATHCS B CBOCH JIESATEILHOCTH LIEHHOCTHO-CMBICTIOBBIMH yCTAaHOBKAMHU, MTPUCYILIUMHU
LIEJIOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHus;

HAJIMYHME MTPABOCO3HAHUS SKOJIOTUYECKON KYJIbTYPhI M CIOCOOHOCTH CTaBUTh LIETH U CTPOUTH KU3HEHHBIE TIaHbI.

JIMuHOCTHBIE Pe3yNbTaThl OCBOCHUS MpeMeTa « XUMUS JOCTUTAIOTCS B €IMHCTBE yueOHOM U BOCIIUTATENIbHON AEATEILHOCTH B COOTBETCTBUU
C TYMaHHMCTHYECKUMH, COIMOKYJIbTYPHBIMHU, JyXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSIMH M HJCAJAMH DPOCCHHUCKOTO T'paKIaHCKOTO OOINECTBa,
MPUHATBIMUA B OOIIECTBE HOPMaMH M IpPaBHJIAMH IOBEIEHUS, CIIOCOOCTBYIOIIMMH IPOLIECCAM CaMOIO3HAHUS, CAMOPA3BUTUS M HPABCTBEHHOI'O
CTaHOBJICHUS JINYHOCTU O0YYArOIIUXCS.

JInuHOCTHBIE pE3yJbTaThl OCBOCHUS TpeAMeTa «XUMHUS» OTpakaoT CHOPMUPOBAHHOCTH ONBITA IO3HABATENBHOW M IMPAKTHYECKON
JEATeIbHOCTH 00yUarOMUXCs 10 pean3alliy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpakaaHCcKOro BOCIMTAHUSL:

0CO3HaHMS 00YUYAIOMIMMHUCS CBOMX KOHCTUTYLIMOHHBIX TPaB M 0053aHHOCTEH, yBaKEHUS K 3aKOHY U MPABOIIOPSIKY;

IIPEJICTaBICHMSI O COLIMATBHBIX HOPMaxX U MPaBUJIaX MEXJIMYHOCTHBIX OTHOILIEHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATENbHOCTH MPH CO3JaHMM yUEOHBIX MPOEKTOB, PELICHWH Y4eOHBIX M IMO3HABATEIbHBIX 3ajad,
BBINIOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TOHUMATh W MPHUHUMATh MOTHUBBI, HAMEPEHMs, JIOTHKY M apryMEHTBl JPYTUX TNpH aHAJIU3€ PA3TUYHBIX BUIOB Y4eOHOM
NESITENILHOCTH;

2) NaTPpHOTHYECKOI0 BOCIIUTAHUS:

LIEHHOCTHOT'O OTHOILIEHUSI K HCTOPUYECKOMY M HAyYHOMY HACJIEINIO OTEUECTBEHHON XUMUM;



YBO)XEHUS K MPOIECCY TBOPYECTBA B 00IACTH TEOPHH M MPAKTUYECKOI'O MPUMEHEHUSI XUMHUH, OCO3HAHUS TOTO, UYTO JOCTHKEHHS HAYKU €CTh
pe3yJbTaT JTUTENbHBIX HAOMIOACHUH, KPOIIOTIMBBIX SKCIIEPUMEHTAIBHBIX IIOMCKOB, TIOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHKOB;

MHTEpeca U IMO3HABATEIbHBIX MOTHBOB B TOJYYEHHWH U TOCIEAYIOIIEM aHalnW3e WH(POPMAIMU O MEPEJOBBIX JOCTHKEHUSX COBPEMEHHOM
OTE€UYECTBEHHOM XHUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPAaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MTOBEICHHS,

CIIOCOOHOCTH OLIEHUBATD CHUTYaIluH, CBSI3aHHbBIE C XUMHYECKUMHU SIBIICHUSIMH,
Y TIPUHUMATh OCO3HAHHBIEC PEIICHUS, OPHEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH;

TOTOBHOCTH OIICHUBATH CBOE IMOBE/ICHUE M TIOCTYIIKU CBOMX TOBAPHILEH C TO3ULIMI HPAaBCTBEHHBIX U TPABOBBIX HOPM U OCO3HAHUE MTOCIIEICTBUI
3THUX TMOCTYIKOB;

4) popMupOBaHNS KYJbTYPHI 310POBbSI:

MMOHUMAaHWUS IIEHHOCTEH 3T0POBOTO M O€30MacHOT0 00pa3a KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIIIEHUS K COOCTBEHHOMY (DU3HUECKOMY
U TICUXHYECKOMY 370POBBIO;

co00IeHHs MpaBmi1 0€30MacHOr0 0OpaleHNs ¢ BeIECTBAMU B OBITY, TOBCEITHEBHOW )KM3HU U B TPYAOBOH NESTEIHHOCTH;

MOHMMAaHUS [IEHHOCTH TPaBWJI HHAMBHIYyaJIbHOTO M KOJUIEKTUBHOTO O€30MaCHOTO MOBEICHUS B CUTYAIUAX, YTPOKAIOIIUX 3I0POBBIO M KUZHU
JIIOJICH;

OCO3HAHMS MOCIEICTBUI U HEPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS ANKOT0JIsl, HAPKOTHKOB, KyPEHHS);

5) Tpy10BOr0 BOCIIUTAHMSA:

KOMMYHUKAaTUBHONH KOMIETEHTHOCTH B y4eOHO-MCCIIEIOBATEIbCKON NIEeATEbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPUECKOW M IPYTrUX BUOAX
NEeATeNbHOCTH;

YCTaHOBKH Ha aKTUBHOE y4YacTHE B PEIICHUH NMPAKTUYECKUX 33/1a4 COIIMAIbHON HAMPAaBIEHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTepeca K MPaKTUYECKOMY M3YUYEHHUIO MPOoQeccuil pa3anyHOro poja, B TOM YHCIIE Ha OCHOBE MMPUMEHEHMS MTPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBOXEHUS K TPY.Y, JIOJSAM TpyJa U pe3yibTaTaM TPYIOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpY WHAMBUIYAJIbHOM TpaeKTOpUH oOpa3oBaHus, Oyaymied mpodeccuu M peaau3alii COOCTBEHHBIX
KU3HEHHBIX TJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUH, HHTEPECOB U MOTpedHOCTEH 0011eCTBa;

6) 3K0/10rM4YecKOro BOCIIUTAHUS:

HKOJIOTHYECKH 11eJIECO00Pa3HOT0 OTHOIICHHUS K IPUPO/IE, KaK UICTOUHUKY CYIECTBOBAHUS KU3HU Ha 3eMIIe;

MOHUMAaHUS III00ATBHOTO XapaKTepa HKOJOTHUECKUX MPOOIIeM, BIUSIHUS SKOHOMUYECKHX POIIECCOB HA COCTOSHUE MMPUPOTHON M COIMATBHOM
cpenpbl;

0CO3HaHMS HEOOXOJAUMOCTHU HCIIOJIb30BAHMS JOCTH)KEHUI XUMHH ISl PEIIEHUS BOIIPOCOB PALIMOHATIBLHOTO MPUPOIOTIONb30BAHUS;

aKTUBHOTO HETPHATUS JCHCTBUHA, NPHHOCIIIUX Bpell OKPYXarolled NPUPOJHON cpene, YMEHHs NPOrHO3MPOBATH HEOIArompusTHHIC
HKOJIOTUYECKHUE TTOCIIEACTBUS IPENPUHIMAEMBIX ICHCTBUI U MPEAOTBPAIATh UX;



HAJINYHSI PA3BUTOTO HKOJIOTHYECKOTO MBIIIICHHUS, SKOJIOTHYECKON KYJIBbTYPBI, ONbITA JEITEIbHOCTH SKOJOTHUYECKON HAMPAaBIEHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS. UMM B IO3HABATENBbHOM, KOMMYHHKATHBHOM W COLMAIBHOW MPAKTUKE, CIIOCOOHOCTH M YMEHHMS aKTUBHO IMPOTHBOCTOSTH
uaeosioruu xemodoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOMN MPAKTHKH;

MOHUMAaHUS celn (UK XUMHUH KaK HayKH, OCO3HaHUs €€ poiii B (GOpMUPOBAHUH PALMOHAIBHOTO HAYYHOTO MBILIUIEHHS, CO3JaHUHU LIEJTOCTHOTO
MPEJCTaBICHUS 00 OKpYXKaroIlleM MHpEe Kak O eIMHCTBE NMPHUPOJBI U YeJOBEKa, B MO3HAHUM MPHUPOIHBIX 3aKOHOMEPHOCTEH M peleHuH MpodiemM
COXpaHEHHUs TPUPOTHOTO PAaBHOBECHS;

yOexIEHHOCTH B 0CO0OW 3HAYMMOCTH XMMHUU JJISI COBPEMEHHON ITMBHIM3AIMH: B €€ TYMAHUCTHUECKON HAIpPaBICHHOCTH M BaXKHOW POJU B
CO3JIaHMM HOBOWM 0a3bl MaTepUalIbHOM KyJIbTYPbI, PEIICHWH TJI00aNbHBIX MPOOJIEM YCTOHYMBOIO pa3BUTHS YEIOBEUYECTBA — CHIPHEBOIA,
HHEPTeTUYECKOM, MUIIEBON M HKOJOTHUECKOW O€30MaCHOCTH, B PAa3BUTHUU MEIUIIMHBI, 00ECIICUEHUH YCIOBUI YCIEIIHOTO TPyJda M 3KOJIOTUYECKH
KOM(DOPTHOM JKMU3HH KaKIOTO YiIeHa OOIIECTBA;

€CTECTBEHHO-HAyYHOW TPaMOTHOCTH: NMOHUMAaHMs CYIIHOCTH METOJOB IO3HAHMSA, MCIOJB3YEMbIX B €CTECTBEHHBIX HAyKax, CHOCOOHOCTH
MCIIOJIb30BATh MOJyyaeMble 3HAHUS ISl aHAJIN3a U OOBICHEHHS SIBIICHUI OKPYKAIOIIEro MUPa U MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHHUS JeNaTh
000CHOBAHHBIE 3aKJIIOYCHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX C IIEJIbIO IMOIyUYEHUsI TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIIOJIb30BaTh XUMUYECKUE 3HAHUS /ISl pEIICHHs] TPOOJIEM B pealibHBIX KU3HEHHBIX CUTYalHsX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATENbCKOM 1eSTebHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO, K aKTMBHOMY ITOJIyYEHUIO HOBBIX 3HAHUH MO XUMHUH B
COOTBETCTBUU C KU3HEHHBIMU OTPEOHOCTIMH;

MHTepeca K 0COOCHHOCTSIM Tpy/la B pa3IMyHbIX cepax MmpohecCHOHaTbHON AATEIbHOCTH.

METAHNPEIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yabTaThl OCBOSHUS YUeOHOTO TIpeaMeTa « XUMUSD) Ha YPOBHE CPEAHET0 00IIero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBbIC I (OPMHUPOBAHUS MHPOBO33PEHUS] OOYYAIOIIUXCS MEKIUCIHUILUTUHAPHBIE (MEXIpPEAMETHbIE) OOIIeHayYHbIE MOHSITHS,
OTpaXKaOIIHE IEIOCTHOCTh HAYYHOUN KapTUHBI MUPA U CIICHH(PUKY METOJIOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIECTBO,
JHEprusi, sSBICHUE, MPOIECC, CUCTeMa, HAYYHBIH (PAKT, MPHUHIHUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBaHWE, HAOIOJCHUE,
HU3MEPEHUE, SKCIIEPUMEHT U IPYTHUE);

VHUBEpCallbHbIC y4ueOHbIE JeWcTBHs (IIO3HABAaTENbHBIE, KOMMYHHKATHBHBIC, PETyJIATHBHBIE), oOecreunBaromme (HopMHUpPOBaHHE
(YHKIIMOHATEHOW IPAMOTHOCTH U COIUATBHON KOMITETEHIIUN 00yYaIOIIUX S

CIIOCOOHOCTh OOYYArOMIMXCSl MCIOJIB30BaTh OCBOSCHHBIC MEXIUCIHMILTMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHBIC
JIEUCTBUS B IO3HABATEIBbHOW U COLIMAIIbHOM ITPAKTHKE.



MeTaHpeZ[MeTHBIe PE3yJbTaTbl OTPAKAOT OBJIAJACHUC YHHBCPCAJIbHBIMU y‘ICGHBIMI/I MMO3HAaBaTCIbHBIMH, KOMMYHUKATUBHBIMU U
PEryJIsiTUBHBIMU HCﬁCTBHHMH.

OB.J'Ia)leHI/le YHUBEpPCAIAbHBIMHA yqeﬁm,an NMO3HABATEJIbHBLIMH J€HCTBUSAMH:

1) 6a30oBble JJOTHYeCKHUE e CTBUS:

CaMOCTOSITENIbHO (DOPMYITUPOBATh U aKTYaIU3HPOBATh MPOOIEMy, BCECTOPOHHE €€ pacCMaTpUBATh;

OIIPEAEIATH LENN AEATENbHOCTH, 3a/1aBasl MapaMEeTPhl U KPUTEPUH UX TIOCTHIKEHUS, COOTHOCUTD PE3YJbTAThI AEATEILHOCTH C IIOCTABIEHHBIMU
LEJSIMU;

HCIIOJIb30BATh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTHUECKOTO MBILUIEHUS — BBIAENIATH XapaKT€pHbIe NPU3HAKU NMOHITHHA U yCTaHABIMBATh UX
B3aMMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHIATHS U1l OOBSICHEHUS OT/IEIbHBIX (PaKTOB U SIBICHUIA;

BBIOMPATh OCHOBAHHUS M KPUTEPUH JUTSI KJIACCU(DHUKALMU BEIIECTB U XMMUYECKUX PEaKIIHiA;

YCTaHABJIMBATh IPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEK/y U3yUaeMbIMU SIBJICHUSIMU;

CTPOUTHb JIOTMYECKHE PpACCYKIEHUS (MHAYKTUBHBIE, IEIyKTUBHBIE, 1O AaHAJIOIMH), BBISBIATH 3aKOHOMEPHOCTH M IIPOTHUBOpPEYMS B
paccMaTpUBaEMBIX SIBICHUSX, (OPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

NPUMEHATH B TPOLIECCE TIO3HAHUS, HCIOJNb3yeMble B XHMUU CHUMBOJHMYECKHE (3HAKOBBIC) MOETH, NpPeoOpa3oBhIBaTh MOJEIbHBIE
NPEJCTAaBICHUS — XMMUYECKUN 3HAK (CHMBOJ) 3JIEMEHTa, XUMHUYecKas (OopMysa, ypaBHEHHE XMMUYECKOH PEaKUUU — MPH pPEIIeHUH Y4eOHBIX
II03HABATENbHBIX U MPAKTUYECKUX 3a7a4, IPUMEHATh Ha3BaHHbIE MOJICIbHBIE ITPEICTABICHUS /1JIs1 BBISBICHUS XapaKTEPHBIX IPU3HAKOB U3Y4aeMbIX
BELIECTB U XUMUYECKUX PEAKIIUIL.

2) 6a3oBble HCCJIEI0BATEILCKHE IeHCTBHS:

BJIaJIETh OCHOBAMM METOJ/IOB HAYYHOT'O [TO3HAHUS BEILECTB U XUMUUYECKUX PEAKLU;

(bopMyIHpOBaTh LENU U 33Ja4d MCCIEIOBAHNUS, UCIIOIb30BaTh MOCTABICHHBIE M CAMOCTOSITEIBHO C(HOPMYyTUPOBAHHBIE BOIIPOCH B KaueCTBE
MHCTPYMEHTA MMO3HAHMS U OCHOBBI JUT (POPMUPOBAHUS TMIIOTE3BI MO IPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

BJIQJICTh HABBIKAMU CaMOCTOSITEIBHOTO IJIAHUPOBAHMS U MIPOBEICHUS YUEHUYECKUX IKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHs HAOII01aTh
32 XO0JIOM MpOIlecca, CaMOCTOSITENIFHO MPOrHO3UPOBATh €ro pe3yibTar, (GopMyIMpoBaTh OOOOIIEHUS M BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH
Pe3yJIbTaTOB MCCIEOBAHNUS, COCTABIIATH OOOCHOBAHHBIN OTYET O MPOJICIaHHON padoTe;

npuoOpeTaTh OINBIT YYCHHUUYECKOW HCCIEI0BATEIbCKOW W MPOEKTHOM JEATENBbHOCTH, MpPOSBIATH CHOCOOHOCTh M T'OTOBHOCTH K
CaMOCTOSITEIbHOMY ITOMCKY METO/I0B PEILIEHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JINYHbIX METOI0B [TO3HAHUS.

3) pabora ¢ nngopmanmeii:

OPHEHTUPOBATHCSI B PA3IMYHBIX HCTOYHHMKAX HHGPOpPMALMU (HAYYHO-TIOMYJISpHAs JUTepaTypa XUMHUYECKOTO COJEpXKAaHMS, CIIPaBOYHBIC
nocodusi, pecypcel IHTepHETa), aHATM3UPOBATH HHPOPMALIUIO PA3THYHBIX BUAOB U (POPM MpEICTaBICHHS, KPUTUUYECKU OL[CHUBATH €€ TOCTOBEPHOCTD
U HENIPOTUBOPEUUBOCTD;



(bopMyIHpOBaTh 3aPOCH M MPUMEHATH Pa3InYHbIE METOJIBI NP MOMCKE U 0TOOpe MHPOPMALUHU, HEOOXOIUMOMN /sl BHIIOJTHEHUST Y4eOHBIX
3a7a4 ONpPEIEIEHHOrO TUIIA;

pUOOPETaTh OIBIT UCTIOIB30BaHMs MH()OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUNA U Pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIHO BBIOMPATh ONTUMANIbHYIO (POPMY MpeICTaBIeHHs HHPOPMALIUU (CXEMBIL, TpadUKH, TMarpaMMBbl, TAOIUIBI, PUCYHKH U JPYTHUE);

UCIOJIb30BaTh HAYYHBIN S3bIK B KAYECTBE CPE/ICTBA MPH padOTe ¢ XUMUYECKOH MH(pOpMaMei: MPUMEHATh MeXIpeaAMETHbIE ((pu3ndeckue u
MaTeMaTH4eCKue) 3HaKH U CUMBOJIbI, (hopMyIibl, aOOpeBHATypbl, HOMEHKIIATYPY;

MCIOJIB30BaTh U MPe0OPa30BBIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIJISATHOCTH.

OBnaueHne YHUBEPCAAbHBIMA KOMMYHUKATUBHBIMHU JeHCTBUSAMH:

3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYXJaeMOW TeMbl B XOJi€ AHMajora W/WiIM JUCKYCCHH, BBICKAa3bIBaTh HAEH, (HOPMYIHpPOBATH CBOU
MIPEAJIOKEHUSI OTHOCUTEIILHO BBIIIOJIHEHHUS IIPEUIOKEHHOM 3a/1a4H;

BBICTYIIATh C [IPE3EHTALMEN Pe3yIbTaTOB ITI03HABATEIILHON A TEIIBHOCTH, II0Jy4YEHHBIX CAMOCTOATENIBHO HIIM COBMECTHO CO CBEPCTHUKAMH IIPH
BBITMIOJTHEHUN XMMHUYECKOT'0 KCIIEPUMEHTA, TPAKTUYECKOM pabOoThI 10 NCCIICAOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peau3allii yueOHOT 0 MIPOEKTa
1 (GOpPMYIHPOBATEH BBIBOBI 110 PE3yIbTaTaM MPOBEAEHHBIX UCCIICAOBAHUM MyTEM COTTIAaCOBAHUS MO3UIMN B X0/1€ 00CYXIeHUS 1 00MEHa MHEHHSIMU.

OBiaieHNe YHHBEPCATbHBIMU PeryJsiTUBHbIMU 1€ CTBUSMM:

CaMOCTOATENIBHO IUIAHUPOBATh U OCYLIECTBIIATH CBOKO IIO3HABATEIBHYIO NEATEIbHOCTD, ONPEaessasa €€ LelId U 3aa4i, KOHTPOJIUPOBATH U 110
Mepe HeOOXOAMMOCTH KOPPEKTHUPOBATh MpeaaraeMblil alfOPUTM JEWCTBUIN MPU BHINOJHEHUH y4eOHBIX M MCCIIE0BATEIbCKUX 3a/1a4, BHIOMPAThH
Haunbosnee 3((HEeKTUBHBIN CIIOCO0 MX PEIICHUS C YUETOM MOTYUYESHUSI HOBBIX 3HAHUN O BEIIECTBAX U XUMHUYECKUX PEAKLUAX;

OCYLLIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaAMOAHAIN3a U CAMOOLICHKHU.



INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

IIpenMeTHBIE pe3ysbTaThl OCBOCHUSI Kypca « OpraHndeckas XuMUs» OTPaXaroT:

c(OPMHPOBAHHOCTD MPEJCTABICHUNA O XUMHUECKOW COCTABJISIONIEH €CTEeCTBEHHO-HAyYHOW KAPTHHBI MUPA, POJIM XMMUHU B TIO3HAHUU SIBICHUIN
npUpobl, B GOPMUPOBAHUH MBIIUICHUS U KYJIbTYPBl JUUYHOCTH, €€ (PyHKIIMOHAIBHOM IPaMOTHOCTH, HEOOXOIUMON Ui PEIICHHs MPAKTHUYECKUX
3a7a4 ¥ 9KOJIOTHYECKH 000CHOBAHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO M IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XMMHYECKHMX 3HAHWUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOLIUE MOHATUS (XMMUYECKHI DJIEMEHT, aToM, 3JEKTPOHHAas
000JI04YKa aroma, MOJIEKYJIa, BAJIECHTHOCTb, AJIEKTPOOTPULIATEIbHOCTh, XUMHUECKas CBsI3b, CTPYKTypHas Gopmyna (pa3BEpHyTas U COKpauIEHHAs),
MOJIb, MOJIIPHAsE Macca, MOJISIPHBIA 0OBEM, YITIEpOIHBINA CKeNeT, PyHKIMOHAIbHAS TPYIIa, PaguKall, H30MEPHs, H30MEPbI, TOMOJIOTUYECKUN P,
TOMOJIOTH, YIJIEBOAOPOABI, KHCIOPOA U a30TCOAEpPIKAIIME COEAUHEHMS,, MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE
COEMHEHMS ); TEOPUU U 3aKOHBI (TEOpUsl CTPOEHUSI Oprannyeckux Beuiects A. M. ByTnepoBa, 3aKk0H COXpaHEHUsI MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SA3bIK XMMUHU; MUPOBO33PEHUYECKHE 3HAHMS, JIEXKAIINE B OCHOBE IIOHMMAHUS PUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBJICHUM,
(aKTOJIOrMUECKHE CBEJCHUS O CBOMCTBAX, COCTaBE, MOJIYYEHUH M OE30MACHOM HCIIOJIb30BAaHUM BAKHEUIIMX OPraHMYECKUX BEIIECTB B OBITY H
IIPaKTUYECKOHN AEATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISBIIATH XapaKTEePHbIC MPU3HAKU MOHATHUH, YCTAaHABIMBATh UX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE
IIOHSATHS IIPU ONMCAHUU COCTaBa, CTPOECHHUS U IIPEBPAILIEHUN OpPraHMYECKUX COESAUHEHUI;

c(OPMHPOBAHHOCTh YMEHHUIN HCIIONB30BaTh XUMHUYECKYIO0 CHUMBOJIMKY JUISi COCTaBJICHUS MOJEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEpHYTOMH,
COKpaIéHHoi) (GopMysT OpraHMYeCKHX BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIMii, N3rOTaBIMBATH MOJIEIIN MOJIEKYJl OPraHUYECKUX BELIECTB JUIS
WJUTIOCTPALMKM UX XUMUYECKOTO U TPOCTPAHCTBEHHOI'O CTPOEHMS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABJIMBATh IPHUHAIICKHOCTh H3YyYCHHBIX OPraHMYECKUX BEIIECTB MO MX COCTaBy U CTPOEHHIO K
OTpeNIeIEHHOMY KJIACCY/TpyIIe COeAUHEHHUH (YIrieBOJOPObI, KUCIOPOJ U a30TCOMAEPIKAIINUE COCTUHEHHUS, BBICOKOMOJIEKYISIPHbIE COCIMHEHUS),
JlaBaTh UM Ha3BaHus 1o cuctemarndeckoil HomeHkinarype (IUPAC), a Takxke NpuBOANTh TPUBUAJIbHBIE HA3BAHUSI OTJEJIBHBIX OPIraHUYECKUX BEIIECTB
(3THIIEH, TIPOTMJICH, ALETHIICH, STHJICHIJIMKONb, TIUIEpUH, (eHoN, (HOopMalbJeTHa, aleTalbIerua, MypaBbUHAs KHUCJIOTa, YKCyCHas KHCJIOTa,
OJICMHOBAs KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, TIII0K03a, PPYKTO3a, KpaxMaJ, LEeJII0I03a, IIIULIH);

c(OPMHPOBAHHOCTh YMEHUS ONPEACIATh BUIbl XMMUYECKOM CBSI3U B OPraHMYECKUX COCAMHEHUX (OAMHAPHBIEC U KPAaTHBIE);

c(OPMHPOBAHHOCTh YMEHHSI TPUMEHSTH TOJOXKEHUS TEOPUU CTPOCHUs oOpraHuueckux BemectB A. M. BytnepoBa s oObscHeHUsS
3aBHCHUMOCTH CBOMCTB BEILECTB OT UX COCTAaBa U CTPOEHUS; 3aKOH COXPAaHEHUsI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTEpU30BaTh COCTaB, CTPOEHHUE, (PU3MUECKHME M XHMUYECKHE CBOMCTBA TUIMYHBIX MpeACTaBUTENCH
pa3IMYHBIX KJIACCOB OPTaHWYECKUX BEIIECTB (METaH, 9TaH, THIIEH, MPOMWIICH, aleTuseH, OyraaueH-1,3, metunOyraauen-1,3, 6eH30I, METaHOIL,
3TaHOJI, STHJICHTIUKOIb, TIUIEPUH, (PEHOJ, alleTallbJeTHa, MypaBbUHAsl M YKCYCHasl KUCJIOTHI, TJIIOK0O3a, KpaxMai, HEJUII0JI03a, aMHHOYKCYCHAs



KHCJIOTa), WUTIOCTPUPOBATh T'€HETHUYECKYIO CBSI3b MEXKIY HHMMHU YpPaBHEHHSMU COOTBETCTBYIOIIMX XHMHYECKUX PEAKIUil C HCIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYIT;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh HCTOUHUKH YTIIEBOAOPOIAHOTO ChIPbs (HEPTh, IPUPOIHBIH I'a3, YTOJIb), CIIOCOOBI UX IepepadboTKu
Y TIPAaKTUYECKOE MPUMEHEHHE MTPOAYKTOB MEPEepadOTKH;

c(OPMHPOBAHHOCTh YMEHHH MPOBOJUTH BBIYMCICHUS IO XUMHUECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA MITH
MIPOIYKTa peakuuu o M3BECTHBIM Mmacce, 00BEMY, KOJINYECTBY OJTHOTO u3 MCXOJIHBIX BEIIECTB
WM MPOYKTOB PEAKILIUHN);

c(OPMHPOBAHHOCTh YMEHUHN BIIA/IETh CUCTEMOW 3HAHUN 00 OCHOBHBIX METOAAX HAYYHOT'O MO3HAHUS, UCIIOIB3YEMBIX B XUMUH IPU U3YUEHUHU
BEIIECTB M XMMHUUYECKHX SBJICHUH (HaOI0IeHNe, U3MEepeHHe, SKCIIEPUMEHT, MOJICIIMPOBAHUE), UCIIONb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS IS
MPUHATHUS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIIUsIX, CBSI3aHHBIX C BEIIECTBAMU M UX IPHUMEHEHHUEM;

c(OPMHPOBAHHOCTh YMEHHUI COOMIONATH MPaBHUJIA MMOJIb30BAHUS XUMUUYECKON MOCYI0H M TaOOpaTOPHBIM 000PYAOBAaHHEM, a TAaKXKe MpaBUiIa
oOpallleHus C BEIECTBAMU B COOTBETCTBHH C MHCTPYKIUSMHU I10 BBHITIOJIHEHHUIO JTA0OPATOPHBIX XUMHUECKHX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IJIAHUPOBATH U BBHIMIOIHATH XUMHUECKUI SKCIIEPUMEHT (IIPEBpAILIEHHs OPraHUYECKHX BEIIECTB IPU HArpeBaHUH,
MOJTyYeHHE ATUJICHA U U3YYEHHUE €r0 CBOMCTB, KAUECTBEHHbIC PEAKI[MH OPraHWMYECKHX BEIIECTB, JCHATypalus OElKOB MPH HArpEeBAaHUH, [[BETHHIC
peaknuu OEJIKOB) B COOTBETCTBUM C NPAaBMWIIAMU TEXHMKH O€30MacCHOCTH MpH OOpallleHHMH C BEIIECTBAMHU U JIAOOPaTOPHBIM 000pY/IOBaHUEM,
MPEJCTABIATh PE3yJbTaThl XUMHUUECKOT0 SKCIIEPUMEHTa B (popMe 3amicH ypaBHEHHI COOTBETCTBYIOIIUX peaknuidl U (OpMyIHpOBATh BHIBOIBI HA
OCHOBE 3THX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTHUECKH AHAIM3UPOBATH XUMHUYECKYI0O HH(GOpPMAIHMIO, MOJYy4YaeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpelCTBa
MaccoBoi nHpopmarmu, HTepHET U ApyTux);

c(OPMHPOBAHHOCTh YMEHUN COONIOATh MPABUIIA HKOJIOTHYECKHU LEIeCO00pa3HOro MOBEACHUS B OBITY M TPYJOBOM NEATENBHOCTH B LENAX
COXpPAHEHHS CBOETO 3/0POBbSl M OKPYXKAIOLIEH MPUPOTHOW Cpeabl, OCO3HABATh OMACHOCTh BO3JCHCTBHS HA JKMBBIC OPraHU3MBI OINpPENEIEHHBIX
OpPraHMYeCcKUX BEIECTB, MOHMMAs cMbIci mnokaszarens [1/IK, moscHsATh Ha mpuMepax CrIocOObl YMEHBIICHUS U MPEIOTBPAIICHUS MUX BPEIHOTO
BO3/ICWCTBUS HA OPraHU3M YeJIOBEKa;

U1l 0OYYaIOIINXCS ¢ OrPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBBSI: YMEHHE MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS
BEIIECTB U XUMHUCCKUX SIBJICHUN;

IUISL CIETBIX U CIa0OBHISAIIMX OOYYAIOIIMXCS: YMEHHUE HCIIONIb30BaTh PEbeHO-TOUCUHYIO cucTeMy obo3Hauenuit JI. Bpaitns mis 3amucu
XUMHUYECKUX (OPMYIL.

11 KJIACC

[IpenmeTtHbie pe3yabTaThl OCBOSHUS Kypca «O0Imas 1 HeopraHu4eckas XUMHUsD) OTPaKaroT:



c(OPMHPOBAHHOCTD MPEACTABICHUN: O XUMHUYECKOH COCTABJISIONIEH €CTECTBEHHO-HAYYHON KapTHHBI MUPA, POJIM XUMUH B TO3HAHUU SIBICHUI
npUpobl, B GOPMUPOBAHUH MBIIUICHUS U KYJIbTYPBl JTUYHOCTH, €€ (PyHKIIMOHAIBHOM IPaMOTHOCTH, HEOOXOIUMOW Ui PEIICHHs MPAKTHYECKUX
3a7a4 ¥ 9KOJIOTHYECKH 000CHOBAHHOT'O OTHOIICHHUS K CBOEMY 3/I0POBBIO M IPUPOJIHOM cperie;

BJIQJICHUE CUCTEMON XMMHMUYECKHX 3HAHUH, KOTOPasi BKJIIOYAET: OCHOBOIMOJIArAIOIINE MOHATHUS (XUMHUUECKUI 3JIEMEHT, aTOM, U30TOoM, S-, p-, d-
AIIEKTPOHHBIE OpOMUTANIM aTOMOB, HMOH, MOJEKYJa, MOJb, MOJSIPHBIH OOBEM, BaJEHTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEHEHb OKUCIICHUS,
XUMHUYECKas CBs3b (KOBAJIECHTHAs, MOHHAs, METalNIM4ecKas, BOJOPOJHAs), KpUCTaNIMYeCKass peleTKa, THUIIbl XUMHUYECKHX pPEaKLHi, pacTBop,
JIEKTPOJIUTBI, HEDJIEKTPOJIUTHI, HJICKTPOIUTUYECKAs JAUCCOLMALNS, OKUCINUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMHUUYECKOW PEaKLUU, XUMHUUYECKOe
paBHOBECHE); TEOPUH U 3aKOHBI (TEOPHS IEKTPOJUTHUUECKON AUCCOLMAIy, nepuoandeckuii 3akon Jl. . MenpeneeBa, 3aKk0H COXpaHEHUS! MacChl
BEIIECTB, 3aKOH COXPAaHEHUs M IIPEBpALICHUS HHEPIMM IPU XUMHUYECKHUX pEaKUusAX), 3aKOHOMEPHOCTH, CHMBOJMYECKUH S3bIK XUMUH,
MHUPOBO33pPEHUYECKHE 3HAHMS, JIEXKAI[UEe B OCHOBE MTOHUMAHUS MPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SBICHHM, (PAKTOIIOTUYECKUE CBEICHUS O
CBOWCTBAaX, COCTaBe, MOJyYEHUH M OE30MaCHOM HCIOJIb30BAaHUU BAKHEHIIMX HEOPraHMYECKHX BELIECTB B OBITY M MPAKTHYECKON NEATEIbHOCTH
YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEePHbIC MPU3HAKU MOHATHUH, YCTAaHABIMBATh UX B3aUMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIINE
MIOHSATHS IIPU ONHMCAHUU HEOPTAaHUYECKUX BEILECTB U MX IIPEBPAILICHUI;

c(OPMHPOBAHHOCTh YMEHHUH UCIIOIH30BATh XUMUYECKYIO CHMBOJIUKY JUJIsl COCTaBIICHHUsS ()OPMYJI BEIECTB U YPABHEHUI XUMHUYECKUX PEaKLUH,
cucremarnueckyro HomeHknarypy (IUPAC) u TpuBnanbHble Ha3BaHUS OT/AEIbHBIX HEOPraHWYECKUX BELIECTB (yrapHbI ras, YIJIEKHCIBIA Tas,
aMMUax, raiméHas U3BeCThb, Heral€Has U3BeCTb, IUThEBAs COJA, IUPUT U IPYTHE);

c(OPMHPOBAHHOCTh YMEHUH ONpENEeNATh BAJICHTHOCTh U CTEIICHb OKUCICHHUS XMMUYECKUX 3JIEMEHTOB B COCAMHEHUSIX PAa3IMYHOrO COCTaBa,
BUJI XUMUYECKOH CBSI3U (KOBAJIEHTHAs, MOHHAs, METaJNINYecKasi, BOJOPOJHAs) B COCAMHEHMSX, TUI KPUCTAUIMYECKOW PEHMIETKHM KOHKPETHOTO
BELIECTBA (aTOMHasi, MOJIEKYJISIpHAsl, NOHHAs, METAJUIMYECKasi), XapaKTeP CPe/ibl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COEIMHEHUI;

c(OPMHPOBAHHOCTh YMEHUH yCTAHABIMBATh MPUHAJUIC)KHOCTh HEOPraHWYECKHX BEIIECTB MO UX COCTAaBY K ONpPEAEIEHHOMY Kiaccy/Tpyrie
COEMHEHUH (ITPOCThIe BEIIECTBA — METAJUIbI U HEMETAILJIbl, OKCHIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpPHBIE TUAPOKCUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHUI pacKpbIBaTh CMBICI Meproanyeckoro 3akoHa J{. 1. MeneneeBa 1 IeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOILYIO,
OOBSICHUTENIbHYIO U IPOTHOCTUYECKYIO (PYHKIIUY;

c(OPMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh SIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKHUX 3ieMeHToB |—4 mepuono Ilepmonuueckoii
CHCTEeMBbl XUMHUYecKHX 3neMeHTOB /[I. M. MenzaeneeBa, MCHONB3ysl MOHSATHA «S-, p-, d-3JIEKTPOHHBIE OPOHMTAIN», «IHEPIETUUECKUE YPOBHM»,
OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHHUsI CBOWCTB XMMHUYECKUX SJIEMEHTOB M MX COCAMHEHHH 1Mo mepuoaaM u rpymnmnam [leproanyeckoil cucteMbl
XUMHYECKUX 3eMeHToB Jl. 1. MeHpaeneena;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIINE XMMUYECKHE CBOMCTBA HEOPraHMUECKUX BEIECTB PA3IMUHBIX KJIAcCOB,
MIOATBEPKIATh CYLIECTBOBAHUE TI'€HETUYECKOM CBA3UM MEXJY HEOPIaHMYECKUMHU BEIIECTBAMU C IIOMOIIBIO YPAaBHEHHM COOTBETCTBYIOIIHUX
XUMHYECKUX PEAKIUN;

c(OPMHPOBAHHOCTh YMEHUS KIACCU(PUIIMPOBATH XUMUUECKUE PEAKIUH 110 PA3IMYHBIM MPU3HAKAM (YHCIY U COCTaBYy pearupyronInx BEIIECTB,
TEIIOBOMY (D (EKTy peakluu, H3MEHEHHUIO CTETIEHEeH OKUCIICHHS 3JIEMEHTOB, OOpPAaTUMOCTH PEAKIINH, YYACTHIO KaTaau3aTopa);



c(OPMHPOBAHHOCTh YMEHHUI COCTaBJIATh YPaBHEHUS PEAKLUUN PA3THUYHBIX TUIIOB, TOJHBIC W COKpAIIEHHBIC YPaBHEHUS PEaKIUi HOHHOTO
oOMeHa, yYUTHIBas YCIOBHS, IPU KOTOPBIX 3TU PEAKIIUU UIYT 10 KOHIIA;

C(OPMHPOBAHHOCTh YMEHHUH MPOBOAUTH PEAKIMH, MOATBEPKIAIOIMINE KAaueCTBEHHBI COCTAaB pPA3MUYHBIX HEOPraHMYECKHX BEILECTB,
pacrno3HaBaTh OINBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOpPaX HEOPraHUUECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHI PACKPBIBATh CYITHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUNA TTOCPEICTBOM COCTABIICHUS JIEKTPOHHOTO
OanmaHca 9TUX pEaKInii;

Cc(OPMHPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM peakIuu OT pPa3IM4YHBIX (AaKTOPOB; XapakTep CMEIECHUs
XMMHUYECKOI0 PAaBHOBECHS B 3aBUCUMOCTH OT BHEIIHETO Bo3aelcTBUA (mpuHumn Jle [llaTense);

c(OPMHPOBAHHOCTh YMEHUH XapaKTEPHU30BATh XMMUYECKUE MPOIECCHI, JISKAIINE B OCHOBE MPOMBIIUIEHHOTO MOJIyYEHHsI CEPHOM KUCIIOTHI,
aMMHaKa, a Takxke c(pOpMUPOBAHHOCTH MPEJICTABICHUH 00 OOIIMX HAyYHBIX MPUHIIAIAX U SKOJIOTUYECKUX MPOoOIeMax XMMHUYECKOTO IIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHHI MPOBOIUTH BBIYUCICHHUS C HCIOJIH30BAHMEM IOHITUS «MaccoBas JIOJs BEIIECTBA B PacTBOPE», OOBEMHBIX
OTHOIIEHHH ra30B MPU XUMUYECKUX PEAKIUAX, MACCHI BEIIECTBA MIIM 00BEMA ra30B MO U3BECTHOMY KOJIMYECTBY BEILECTBA, MACCE MIIM 00BEMY OJTHOTO
U3 YYaCTBYIOUIMX B PEAKLIUHU BEILECTB, TEIUIOBOr0 AP PeKTa peaKkiiii Ha OCHOBE 3aKOHOB COXPAHEHHUsI MacChl BEIIECTB, MTPEBPAILIEHUS U COXPAHEHUS
SHEPIuH;

c(OPMHPOBAHHOCTh YMEHHUI COOMIONATH MPaBHUJIA MOJIb30BAHUS XUMHUYECKON MOCYI0H M 1aOOpaTOPHBIM 000PYAOBAaHHEM, a TAaKXKe MpaBUiIa
oOpallleHus C BEIECTBAMU B COOTBETCTBHH C MHCTPYKIUSMHU I10 BBITIOJHEHHUIO JTA0OPATOPHBIX XUMHUECKHX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHMH IUIAHUPOBATH U BBIOJIHATH XUMHUYECKUH HKCIEPUMEHT (pas3lioskeHHEe MEpOKCHIA BOAOPOJAA B MPUCYTCTBUHU
KaTaJln3aTopa, ONpeeseHre CPpebl PACTBOPOB BEILECTB C IMOMOIIbIO YHUBEPCAIBHOTO MHIUKATOPA, BIMUSHUE PA3IMYHBIX (AaKTOPOB Ha CKOPOCTh
XMUMHUYECKON PEeaKlnu, Peaklid HOHHOTO 0OMEHa, KaueCTBEHHbIE PEaKIIUH Ha CyIb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHHUSI, pEIIeHUE
HKCTIIEPUMEHTAIBHBIX 337ad Mo TeMaM «Metaubl» U «Hemeramnsl») B COOTBETCTBUU C MPAaBUJIAMHU TEXHUKU OE30MACHOCTH MPU OOpAIICHUU C
BEIIECTBAMU U JIAOOPAaTOPHBIM 000pPYNOBaHMEM, IPEACTABIATH PpE3yJIbTaThl XMMHUYECKOIO SKCHEpUMEHTa B (QopMe 3amucu YpaBHEHUH
COOTBETCTBYIOIIUX PeaKkUuil U (GOpMyIMpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

Cc(OPMHPOBAHHOCTh YMEHUH KPUTHYECKH AHATM3UPOBATH XMMHUYECKYI0O HH(OpPMAIHMIO, MOJYy4YaeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpelCcTBa
MaccoBOW KOMMYHMKaIuu, IHTepHET U ApyTux);

c(OPMHPOBAHHOCTh YMEHUN COOMIONATh MPABUIIA HKOJOTHYECKHU LEIeCO00pa3HOro MOBEACHUS B OBITY M TPYJOBOM NEATENBHOCTH B LENAX
COXPAHEHHUsI CBOETrO 3/I0pPOBbS U OKPYXKAIOUIEW MPUPOIHON Cpelbl, OCO3HABAaTh ONACHOCTb BO3JEHUCTBUS HA KUBBIE OPraHU3MBI ONpPEAEIEHHBIX
BEIIEeCTB, MOHUMAsi cMbica nokaszarens [T/IK, moscHsaTh Ha mpuMepax crocoObl YMEHbIICHUS M NPEAOTBPAIICHUS MX BPEJIHOTO BO3ACHCTBHUS Ha
OpraHM3M 4Y€JIOBEKa;

ISl 0OYHYaIOIINXCS ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBBSI: YMEHHE MPUMEHSATh 3HAHUSI 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS
BELIECTB U XUMUYECKHX SIBJICHUI;

IUISL CIETBIX U CcIa0OBHISAIIMX OOYYAIOIIMXCS: YMEHHUE HCIIOJIb30BaTh PEIbeHO-TOUCUHYIO cucTeMy oOo3Hauenuit JI. bpaitns mis 3amucu
XUMHUYECKUX (OPMYIL.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne n/mn HaumeHoBaHue pa3zienoB U TEM IPOrpaMMBbl KonuuecTtBo|| OnekTpoHHBIE
4acoB (udpoBkIe)
00pa3oBaTeNbHBI
€ pecypchl
‘Pafmeﬂ 1. TeopeTH4yeckue OCHOBBI OPraHNYeCKON XUMHUH ‘
1.1 [Ipeamer opranndecko Xumuu. Teopust CTpoeHus 3 POII
opranuyeckux coenunennit A. M. bBytneposa
‘I/ITOFO 0 pa3feny H 3 H
‘Pa:me.n 2. YraeBoaopoanl ‘
‘2.1 HHpe;[enLHHe YIJIEBOAOPObl — AJKaHbI H 2 HP3H_I ‘
2.2 HenpenenbHubie yriieBoIOpObL: AJIKEHBI, aJIKaIUECHBI, 6 POII
AJIKUHBI
‘2.3 HApOMaTHqGCKHe YIJIEBOAOPOBI H 2 HP3H_I ‘
2.4 [IpupoiHbIE UCTOYHUKH YITIEBOAOPOIOB U UX 3 POII
nepepadoTka
‘I/ITOFO 0 pa3feny H 13 H
‘Pawen 3. Kucaopoacoaep:xamnue opranudeckue coeJuHeHNsl ‘
‘3.1 HCHI/IpTH. denou H HP3H_I ‘
‘3.2 HAJII:,Z[CFI/I,Z[BI. KapOonoBsie kucnotsl. CiioskHbIe 3QHUPHI H HP3H_I ‘
‘3.3 HYFJICBO,Z[BI H 3 HP3H_I ‘
‘I/ITOFO 0 pa3feiny H 13 H
‘Pafmeﬂ 4. Azorcoaep:kamue OpraHuYecKue CoeAMHEeHHs ‘
‘4.1 HAMI/IHBI. AMuHOKuUCIOTHL benkn H HP3H_I ‘
‘I/ITOFO 110 paszieiy H H
‘Pa:me.n 5. BbICOKOMOJIEKYJISAPHbIE COCAUHECHUS ‘
‘5.1 HHJIaCTMaCCBI. Kayuyku. Bonokna H 2 HP3H_I ‘




Ne n/mn HanmenoBanue pa3fesios U TeM IPOrpaMMBl

KomnnuectBo
4acoB

DNEKTPOHHBIE
(uucposrie)
00pa3oBaTeNbHBI
€ pecypchl

‘HOG&BI/ITB CTPOKY

‘I/ITOFO 10 pa3feny

2|

‘OBH_[EE KOJIMYECTBO YACOB I10 [TIPOTPAMME

34 H

11 KIIACC
Ne HaunmenoBanue Pa3aciioB 1 TEM MPOTpaMMBbI KomnnuectBo 3.]'IeKTpOHHI)Ie
/1 4acoB (tdpoBbIe)
Beero 00Opa3oBaTeIbHbI
€ pecypchl

‘Pa:me.n 1. TeopeTuveckne OCHOBbI XUMMU ‘

1.1 ||Ctpoenue aromos. [leproanueckuii 3axkon u [leproanueckas 3 POII

cucrema xumudueckux 3jaemenToB . Y. Menneneesa

‘1.2 HCTpoeﬂne BelecTBa. MHOTOOOpa3ue BEIecTB H 4 HP3H_I ‘
‘1.3 HXHMquCKHe peaxiuu H 6 HP3H_I ‘
‘I/ITOFO 0 pa3feiny H 13 HP3H_I ‘
‘Pa:me.n 2. Heopranmveckasi Xumusi ‘
‘2.1 HMeTaJIJIBI H 6 HP3H_I ‘
‘2.2 HHeMeTaJIJIBI H 9 HP3H_I ‘
‘2.3 HCB}IBB HEOPraHUYECKUX U OPraHUYECKUX BELIECTB H 2 HP3H_I ‘
‘I/ITOFO 0 pa3feiny H 17 HP3H_I ‘
‘Pa:me.n 3. XuMus 4 :KU3Hb ‘
‘3.1 HXI/IMI/IH Y )KU3Hb H 4 HP3H_I ‘
‘I/ITOFO 0 pazzerny H 4 H




Ne HavMmeHOBaHME pa3eioB U TEM POrPaMMbl KonunuectBo|| DaeKTpoHHBIE
/1 4acoB (tdpoBbIe)
Beero 00pazoBaTeNbHBI
€ pecypcsl
OBLLEE KOJIMYECTBO YACOB I10 [IPOT'PAMME E
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