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1.Conep:xxanue yueOHOro npeamera.

10 KVIACC. OPTAHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHH

[Ipenmer oprannyeckor XUMUM: €€ BOSBHUKHOBEHUE, PA3BUTUE U 3HAYEHUE B
IIOJIy4EHUU HOBBIX BELIECTB U MATEPUAIOB. Teopus CTpPOCHUS OPraHUuYECKUX
coenuneHuid A. M. byTiepoBa, €€ ocHOBHBIE MOJ0KeHUsA. CTPyKTypHbIE (HOPMYIIbI
OpraHu4eckux BerecTs. ['omonorus, nsomepus. XuMU4eckas CBs3b B
OpPraHWYECKUX COCTUHEHUSAX — OJMHAPHBIE U KPATHBIE CBSI3U.

[IpencraBnenue o knaccupuKalMu Oprannyeckux Beuiects. Homenknarypa
OpraHMYecKUX COeAMHEHUH (crucTeMaThuyecKas) U TPUBUAJIbHbIC HA3BAHUS
BOKHEHIINX IIPEICTABUTEIIEN KIIACCOB OPTaHUYECKUX BEILIECTB.

JKCNEPUMEHTAIbHbIC METO/AbI M3YYEHHUS BELIeCTB M UX NPEeBPaIICHHUIl:
O3HaKOMJIEHHE C 00pa3liaMy OpraHUYEeCKUX BEIIECTB U MaTepuajaMu Ha UX
OCHOBE; MOJICIIMPOBAHNE MOJIEKYJI OpTaHUYECKUX BEIIECTB; HAOJIOIEHUE U
ONMCaHUE JEMOHCTPALMOHHBIX OIBITOB I10 MPEBPALIEHUIO OPIraHUYECKUX BEIIECTB
IpU HarpeBaHuu (TU1aBlieHUe, 00YrIMBaHUE U TOPEHHE).

Yriaesoxopoasl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH psif. MeTaH U 3TaH —
POCTEHIIINE MPECTABUTEIHN AJIKAaHOB: (U3UUYECKUE U XUMUYECKHUE CBOWCTBA
(peakiuu 3aMelIeHUs] ¥ TOPEHHs ), HAXOXK/IEHHE B IPUPOJIE, MOJTyUYeHUe U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUH PSAA. DTUIIEH U MPONUIIEH —
POCTEHIIINE MPECTABUTEIHN AIKEHOB: (PU3UYECKHE M XUMUYECKHUE CBOWCTBA
(peakuuu rugpupoOBaHusl, raJlOr€HUPOBAHUS, TUAPATALIMY, OKUCIEHUS U
MNOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Ankanuensl. byranguen-1,3 u metunOyraaueH-1,3: ctpoeHne, BaXKHEHIIIHE
XUMUYECKHE CBOMCTBA (peakuus noaumepusanun). [lonyyenne CHHTETHYECKOTO
KayudyKa U pEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUSI, TOMOJIOTUYECKHM psifl. ALIETHIIEH —
MPOCTEUIITNI TIPE/ICTABUTEINb aJIKWHOB: COCTaB, CTpOeHUE, (U3HUECKHUE U
XUMUYECKHE CBOMCTBA (pE€aKUU TUAPUPOBAHUS, TATOT€HUPOBAHUS, TUIpaTalllH,
TOPEHHUS] ), IOJTYyYEHUE U IPUMEHEHHUE.

Apensl. berson: cocTtas, cTpoeHue, GU3NIECKIE M XUMUYECKAE CBOWCTBA
(peakuuu raJoreHMpOBAHUS U HUTPOBAHUS ), IOJyUEHUE U IPUMEHEHUE. 10ayoi:
cocmas, cmpoenue, huzuieckue u Xumuieckue ceoucmaa (peaxyuu
2AN02eHUPOBANUS U HUMPOEAHUs) nonyuenue u npumenenue’. TOKCHIHOCTD
apeHoB. ['eHeTHUeCKas CBSI3b MEXKY YIVIEBOAOPOAAMU, MPUHAJIEKAITUMHU K
Pa3IMYHBIM KJlaccam.

[IpupoaHble HCTOUHUKH YTAeBOAOPOAOB. [IprpoIHbIN ra3 v MOMyTHBIE
HedTsHbIe Ta3bl. HedTh 1 €€ npoucxoxaenune. CnocoOwl nepepaboTKu HEPTH:




MEPEroHKa, KPEKUHT (TEPMHUYECKHI, KaTAIUTHYECKHiT ), mupou3. [IpoayKTh
nepepaboTKu He(TH, UX IPUMEHEHUE B IPOMBILUIIEHHOCTU U B ObITY. KaMeHHbI!
YToJib ¥ MPOAYKTHI €ro nepepadboTKu.

JKCIEPUMEHTANbHBIC METOAbI M3VYEHHUS BEeIeCTB M MX NPEBPALIICHUN:
O3HakomIleHHE ¢ 00pa3liamMu MIacTMAcC, KAy4yKOB M PE3UHbI; KOJUIEKIUU
«HedTb» 1 «YT0IbY»; MOJEIUPOBAHNE MOJIEKYJ YTIEBOJOPOI0B U
raJOreHONPOU3BOIHBIX; IPOBEACHUE NMPAKTHYECKON Pad0ThI: OJyYCHUE
JTUJICHA U U3YyYECHUE €r0 CBOWCTB.

Pacuémmuowie 3a0auu

Boeruncnenus mo ypaBHEHHIO XUMHUUECKOM peakinu (Macchl, 00bEMa,
KOJIMYECTBA UCXOTHOTO BEIIECTBA WIIM MPOAYKTA PEAKIIUU IO U3BECTHBIM MacCe,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MTPOJTYKTOB PEAKIUN).

Kucaopoaconep:kaniue opranudeckKue coeJHHEHUs

[IpenenpHbIE 0OTHOATOMHBIE CITIUPTHI. METaHO M 3TAHOJ: CTPOCHHUE,
bu3nYecKre U XUMHYECKHE CBOMCTBA (Peakiuu C aKTUBHBIMU METaJIJIaMU,
rajJjioreHoBOJ0pOJaMHU, TOPEHHE), MpUMeHeHre. BolopoiHbIe CBSI3U MEXTY
MOJICKYJIaMU CIIUPTOB. JIeHCTBUE METaHOJIa M TaHOJIA HA OPTaHU3M YeJIOBEKa.

MHOroaToMHbBIC CIIUPTHI. DTUJICHTIIUKOJb U TIIUIEPUH: CTPOCHUE, (PU3UIECKUE
U XUMUYECKHE CBOMCTBA (B3aUMOJIEUCTBUE CO IIEIOYHBIMU METAJIIIAMU,
KaueCTBEHHAas peaklys Ha MHOTOaTOMHbIE CIUPTHI). [lelicTBrEe HAa OpraHu3M
yenoBeka. [I[puMeHenue rniepruHa U STUIEHTJIKOIIS.

deHo: CTpOeHUE MOJIEKYIbI, PU3NYECKUE U XUMUYECKUE CBOICTBRA.
Tokcuunocts enona. [Ipumenenue denona.

Anbperunsl u kemonst. Dopmanbierus, aleraibAerul: CTpoeHne, pusndeckue
U XUMUYECKHE CBOMCTBA (PEaKIIMU OKUCIICHHUS U BOCCTAHOBJICHHSI, KAUECTBECHHBIE
peaKkium), NoJy4eHUE U IPUMEHECHHUE.

AyemoHn: cmpoenue, puzuieckue u XumuiecKue c8oUCmea (peaxyuu OKUCIeHUs
U 80CCMAHOGIIEHUS), NOTIYYeHUe U NPUMEHEHUE.

OnHOOCHOBHBIE Mpe/eabHbIe KAPOOHOBBIE KHCIOTH. MypaBbiHAs U YKCYCHAsI
KHUCIIOTBI: CTPOCHHE, (PU3NYECKre U XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIINE IS
KJIacca KUCIIOT, peakius dTepuuKaIrm), MoTydeHHe U MPUMEHEHHUE.
CreapuHOBas U OJICMHOBAsI KUCJIOTHI KaK MPEACTABUTENN BBICIIUNX KApOOHOBBIX
KHCIIOT. MblTa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, KX MOIOIIIEE JICHCTBHE.

Crnosxnble 3¢UpPHI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MIPOIN3 CIIOKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ipumenenne xupos. bruonornyeckas poib
AKHUPOB.

VYrreBosl: cocTaB, KiaccuduKaIus yriaeBooB (MOHO-, IU- ¥ TIOJTUCAXAPUIBI).
['roko3a — npocTelmmii MoHOCaxapua: OCOOEHHOCTU CTPOEHUSI MOJIEKYJIbI,
dusznueckre u XuMUYECKre CBOMCTBA (B3aumoeicTue ¢ ruapokcuaom meau(ll),
OKHCJIEHHE aMMHUAYHBIM pacTBOpoM okcuzaa cepedpa(l), BocctaHoBIEHUE,
OpOKEeHHUE TIIOKO3bI), HAX0XKAECHUE B MPUPOJIE, TPUMEHEHHE, OHoIoruuecKas
posb. @oTocuHTe3. OpyKTO3a KAK U30MEP TIIFOKO3BI.

Caxaposza — npedcmagumeinb OUCAXAPUO08, UOPOIU3, HAXOHCOEHUE 8 NPUPOOe
U npumeHeHue.



Kpaxman u nemnrono3a kak npupoanbie noauMmepsl. CTpoeHue Kpaxmana u
1eJUT0103bl. DU3nUecKrue U XMMUUYECKUE CBOMCTBA KpaxMaa (TUAPOIU3,
KaueCTBEHHAsl PEAKIUS C HOJIOM).

JKCNEePUMEHTATbHbIE METO/IbI M3YYeHNsI BellleCTB U MX NPeBPAIIEHUI:
[IpoBenenue, HabOMOACHUE U OMMCAHUE IEMOHCTPAIMOHHBIX OIMBITOB: TOPEHUE
CIIUPTOB, KAU€CTBEHHBIE PEAKIIUHA OJJHOATOMHBIX CIIUPTOB (OKUCIICHUE dTaHOa
okcusoM Menu(Il)), MHOroaTOMHBIX CIUPTOB (B3aUMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuaom meau(ll)), anpaernios (OKUCICHHE aMMHUAYHBIM PACTBOPOM OKCHJA
cepeopa(l) u runpoxcunom meau(ll), B3anmoaeiicTBrue kpaxmaiia ¢ HOJIOM);
POBEICHUE MTPAKTHUECKON PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuémmnuwie 3a0auu

Boeruncnenust mo ypaBHEHHIO XUMHUUYECKOM peakinu (Macchl, 00bEMa,
KOJIMYECTBA UCXOAHOTO BEIIECTBA WM MPOJIYKTA PEaKIMU 10 U3BECTHBIM Macce,
00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOJTYKTOB PEAKIIHH ).

A3o0Tcoaep:Kale OpraHuyeckne coeIMHeHn s

Amunsl. Memunamun u anunun: cocmas, Cmpoetue, guauieckue u Xumuyeckue
ceoticmesa (eopenue, szaumoodeticmaue ¢ 6000l U KUCTOMAMU).

AMMHOKHUCIIOTHI Kak aMpOTEpHBIC OpraHUYecKue coeTuHeHus. DU3ndeckue u
XUMHUYECKHE CBOMCTBA AMUHOKHUCIIOT (Ha MpUMepe IuirMHa). buonoruyeckoe
3HAYeHUE aMUHOKHUCIOT. [lenTuast.

benku kak IpUpOIHbIE BEICOKOMOJEKYJISIpHbIE coeanHeHus. [lepBuunas,
BTOpUYHAS U TPETUYHAS CTPYKTYypa OeskoB. XMMUYECKUE CBOMCTBA OEIKOB:
TUIPOJIN3, IEHATypallks, KaueCTBEHHbIE PEaKluy Ha OeNKu.

JKCNEPUMEHTAJIbHBIE METO/IbI M3YYEHH S BelIeCTB U MX NPEeBPAIICHHI!
HaGmronenue u onucanue JeMOHCTPAIIMOHHBIX OTIBITOB: JEHATYpaIus OEIKOB pH
HarpeBaHUMU, IBETHBIC PEAKIIUU OCIIKOB.

BoicokoMoJieKyJIsipHbIe COeTHHEHUSI

OCHOBHBIC ITOHATHS XUMHUHU BBICOKOMOJICKYJIIPHBIX COSTUHEHUI: MOHOMED,
MOJTUMED, CTPYKTYPHOE 3BEHO, CTETIICHD IMOJUMEpPH3AIIiN, CPEIHSST MOJICKYJIIpHast
Macca. OCHOBHBIE METObI CHHTE3a BBICOKOMOJICKYJIIPHBIX COCTMHCHUN —
MTOJTMMEPHU3AIMS U TTOJTMKOHICHCAIIHS.

IInacmmaccol (noausmuien, NOJUNPONULEH, NOJUSUHUIXIOPUO, NOTUCTUPOIL).
Hamypanououii u cunmemuueckue kayuyku (0ymaouenoswlil, X710ponpeHosslil u
uzonpenoswlil). Borokna: namypanvhvie (X10n0K, wepcmo, WéK), UCKYCCMBEHHbLE
(ayemammnoe 80JI0KHO, BUCKO3a), CUHmMemuyecKue (KanpoH u JIa8CaH).

JKCHepUMEeHTaJbHbIE METOAbI H3VUECHHS BeleCTB U UX NpeBpaleHHi:
O3HakoMJIeHHE ¢ 00pa3laMu IPUPOTHBIX M UICKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4JyKOB.

11 KVIACC. ObIIAA U HEOPTAHUYECKASA XUMMUA

Teoperuyeckne 0OCHOBbI XUMHH
XuMudeckui 3neMeHT. AToM. SJapo aroMa, U30TOIbl. DIEKTPOHHASI 000I0UKa.
DHepreTUYecKre YpOBHH, MMOAYPOBHH. ATOMHBIC OpOUTaNH, S-, P-, d-3JIEMEHTHI.



Oco0eHHOCTH pacnpeeeHts] SIEKTPOHOB MO0 OpOUTAISIM B aTOMaXx 3J€MEHTOB
MEPBBIX YETHIPEX MEPHUOJIOB. DIEKTPOHHASI KOH(PUTYpaAIIUs AaTOMOB.

Ilepnonnueckuii 3akoH u [lepuoanyeckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKOHA U leproanyeckoit CUCTEMBI
XuMH4eckux dseMeHToB J[. 1. MeHneneesa ¢ COBpEMEHHOM TEOpUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX JIIEMEHTOB U
00pazyeMbIX MU MPOCTHIX U CIIOKHBIX BEIIECTB 0 TPYIIIaM U IEPUOJIaM.
3HaYEHHUE EPUOANYECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

Ctpoenue BemiecTBa. XUMUYECKas CBsA3b. BUAbI XUMUUYECKON CBSI3U
(KoBaJIeHTHAsI HEMOJISIPHAS U TIOJISIpHAS, MOHHAs, MEeTaJTH4YecKasi). MexaHu3Mbl
00pa3oBaHUsl KOBAJICHTHON XMMUYECKOU CBSI3U (OOMEHHBIN U IOHOPHO-
akienTopHbiit). BogopoaHas cBsi3b. BaneHTHOCTh. DNEKTPOOTPULIATEIBHOCTD.
Crenenb okucnenusi. IOHbI: KATUHOHBI U AHUOHBI.

BemecTBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSTHCTBA
COCTaBa BelllecTBa. THUIbI KPUCTATUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT TUMA KPUCTALIMYECKON PEeIIETKH.

[ToHsiTHE O IUCTIEPCHBIX cucTeMax. VICTUHHBIE U KOJUIOUIHbIE PACTBOPHI.
MaccoBas 101 BEIIECTBA B pacTBOPE.

Knaccuduxanus nHeopranndeckux coequnennii. Homenkmarypa
HEOPraHWYECKUX BEIIECTB. ['eHeTHYEeCKas CBsI3b HEOPraHUYECKUX BEIIECTB,
IIPUHAJICKAIIUX K PA3JIMYHBIM KJIACCAM.

Xumuueckas peakius. Kinaccupukammss XaMUIeCKUX peakiuii B
HEOPraHMYECKON U OPraHNYeCKOM XUMHH. 3aKOH COXPAHEHHS MaCChl BEILIECTB;
3aKOH COXPAHEHUS U MPEBPALLECHUS SHEPTUU TP XUMUUYECKUX PEAKLIUAX.

CKopocTh peakiinu, €€ 3aBUCUMOCTh OT Pa3Iu4HbIX (akTopoB. OOpaTHMbIe
peakuun. XuMu4eckoe paBHoBecue. MakTopspl, BIUAIOLIIAE HA COCTOSHUE
xummuueckoro papHosecus. [Ipunuun Jle [larense.

DOnekTponauTnyeckas auccormanus. CuinbHbIC U clladbie AIeKTposuThl. Cpena
BOJHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTpaJIbHAs, Weno4YHas. [lonamue o
8000poonom nokazamene (PH) pacmeopa. Peaxiiun nonHoro oomena. [ uopoaus
Heop2aHUu4yecKux U OpeaHuyecKux 6eujecms.

OKHCITUTETHFHO-BOCCTAHOBUTEIBHBIC peaKINu. [louamue 06 snekmponuze
pacniasos u pacmeopos coeu. llpumenenue snekmpoausa.

JKCNEePUMEHTAIbHbIE METO/Ibl M3YYeHNS BellleCTB U MX NPEeBPAIIICHUI:
HemoHctpanusa tadnun «Ilepuoandeckas cucteMa XxuMuueckux 3nemeHTon .M.
MenpeneeBay; u3yueHrne MoIelield KpUCTAUTMUECKUX PEMIETOK; HAOII0IeHNE 1
OMHMCAHKE JIEMOHCTPAIMOHHBIX U JA0OPATOPHBIX OMBITOB (Pa3JI0KEHUE TIEPOKCHIA
BOJIOPOJia B MPUCYTCTBUM KATAIU3AaTOPA, OINPEAEICHUE CPEIbl PACTBOPOB BEILIECTB
C IOMOIIIbIO YHUBEPCATIBHOTO MHAUKATOPA, PEAKIIMM HOHHOTO 0OMEHA);
MIPOBE/ICHNE MPAKTH4YeCKO padoThl «BriusHre pa3nuyHbix (akTOpoB HA
CKOpPOCTh XUMUYECKOU PEAKLIUN.

Pacuémnuie 3a0auu

PacuéTel o ypaBHEHUSIM XUMUYECKUX PEAKIINI, B TOM YUCIIE
TEPMOXUMUYECKUE PACUETHI, pACUETHI C UCIIOJIBb30BAHUEM ITOHATHUS «MACCOBas
JIOJISI BEILIECTBAY.




Heoprannyeckasi Xumus

Hewmerannel. [lonoxxenne Hemetaiio B [lepuoanueckor CUCTEME XUMUYECKHAX
sanemenToB [[.1. MenneneeBa u 0COOEHHOCTH CTPOEHUS aTOMOB. Pu3nueckue
CBOMCTBa HEMETAJUIOB. AJUTOTPOIHS HEMETAIIOB (Ha TpUMEPE KUCIOPOIa, CEPHI,
docdopa u yriaeposa).

XHUMHUYECKHUE CBOMCTBA BAXKHEHIITUX HEMETAIIJIOB (TaJIOT€HOB, CEPHI, a30Ta,
docdopa, yriaeposa u KpeMHUS) U UX COCTMHEHUHN (OKCUIOB,
KHCJIOPOJICOJIEPKAITUX KUCTIOT, BOJAOPOAHBIX COSIUHEHUIN ).

[IprMeHeHne BaXXKHENIINX HEMETAIIIIOB U UX COCIUHEHUM.

Mertamibl. [Tonoxenne MetaisioB B [lepruoandeckoil CUCTEME XUMUYECKUX
sanemeHtoB JI. 1. MenneneeBa. OcOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000J0UEK
aToMoB MeTasuioB. O0mue pusndeckre cBoiicTBa MeTaJIOB. CrijlaBbl METaJUIOB.
DIIEKTPOXUMUUECKHI PsiJl HAMPSHKEHU METAIIJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIIMX METAJIOB (HATPUM, KaJIUM, KaJIbIUH,
MarHui, aJJlOMUHUM, IUHK, XpOM, JKEJI€30, ME/Ib) U UX COCAUHECHUI.

OO61ue crocoObl nmoayueHus MeTamioB. Memannypeus. Kopposzus memannos.
Cnocobul 3auumel om kopposuu. llpuMeHeHre MeTaJlJIOB B OBITY U TEXHUKE.

JKCIEePUMEHTATbHbIE METOAbl H3YYEHNS BEUIECTB M UX NPEeBPAIICHMIA:
U3y4YeHHe KOJJIEKITUU «MeTauibl U CIIIaBbl», 00pa3IloB HEMETAJIIOB; PEIICHUE
AKCTIEPUMEHTATBHBIX 3aJ1a4; HAOII0JIEHUE U OTIMCAHKE JICMOHCTPAIIMOHHBIX U
71a60paTOPHBIX OMBITOB (B3aMMOIEHCTBHUE TUIPOKCHIA ATFOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0YEHN, KAUeCTBEHHBIE PEAaKIIMM HAa KATHOHBI METAJIJIOB).

Pacuémmuowie 3a0auu

Pacuérel macchl BelecTBa WM 00bEMa ra30B M0 U3BECTHOMY KOJIMUECTBY
BEIIIECTBA, Macce Wi 00bEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB;
pacu€Tel Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIINH, €CITH OJTHO
U3 BEILECTB UMEET MPUMECH.

X¥MHUSA H )KN3Hb

Ponw xumuun B oGecrieueHnH 3K0JIOTHIECKOM, SHEPTEeTUICCKON 1 MUILEBOM
0€301acCHOCTH, PA3BUTUU MEIUIMHBL. [[OHATHE 0 HAYYHBIX METOIaX IMO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIIUH.

[IpencraBnenus 006 0OMMX HAYUYHBIX MPUHITAIIAX MPOMBIIIJICHHOTO MOJYYEHUS
Ba)KHEHIIINX BEIICCTB.

YenmoBek B MUPE BEMIECTB U MATEPUAIIOB: BAXKHEHIIINE CTPOUTEIIbHBIC
MaTepUIbl, KOHCTPYKIIMOHHBIE MaTEpUAIIbI, KPACKH, CTEKJIO, KEPAMUKA,
MaTepUAIBI ISl SJICKTPOHUKH, HAHOMATEPUAJIbl, OPraHUYECKUE U MUHEPAJIbHBIE
ynoOpeHus.

XUMHS U 3I0POBBE YEJIOBEKA: MPaBHUIa UCIIOJIB30BAHUS JIEKAPCTBEHHBIX
MpernapaToB; MpaBuja 0€30MacCHOr0 UCIOJb30BaHUs MMpenapaToB ObITOBOM XUMUHU
B IOBCEJHEBHOM JKU3HHU.

MexnpeaMeTHbIe CBSI3H

Peanuzanus MexXnpeaMeTHBIX CBsI3eH MpU U3y4eHUU 00I1eH 1 HEOPraHUYECKOM
xumud B 11 kacce ocyliecTBiIsieTcs yepe3 UCIOJIb30BaHUE KaK OOLIUX



€CTECTBCHHOHAYUYHbBIX MOHSATUMN, TaK U TTOHSITUH, SBISIONIUXCS CUCTEMHBIMU JJIS
OTJICJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO61ue ecTecTBEHHO-HAYUYHbIC MTOHATUS: HAYYHBINA (PaKT, TUTIOTE3a, 3aKOH,
TEOpHsi, aHATIU3, CUHTE3, KilacCU(UKaIUs, IEPUOAUIHOCTh, HAOIIOICHUE,
AKCTIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, SIBIICHHE.

dusuka: MaTepusi, JHEPTHs, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIl, PAAMOAKTUBHOCTh, MOJICKYJIAa, SHEPIreTUUECKUI YPOBEHb, BEIIECTBO, TENO,
00BbEM, arperaTHOE COCTOSIHUE BEIECTBA, (PU3UUECKUE BETMUUHBI U €TMHUITBI KX
U3MEPEHUSI, CKOPOCTb.

buonorus: knetka, opranusm, sKocucTema, ouocdepa, Makpo- u
MUKPOAJIEMEHTHI, BUTAMUHBI, OOMEH BEIIECTB B OpPraHU3Me.

['eorpadus: MuHepasbl, TOPHBIC TOPOJIbI, TTOJIE3HBIE UCKOMTAEMbIE, TOILIIMBO,
PECYPCHI.

TexHomorus: XuMU4YecKasi IPOMBIIIJIEHHOCTh, METAJLTYPTHUs, POU3BOACTBO
CTPOUTEIIBHBIX MaTEPUAJIOB, CETLCKOXO3SMCTBEHHOE MMPOU3BOICTBO, MUIIICBAS
POMBIIIJIEHHOCTD, (hapMarieBTUUYeCcKasi MPOMBIIIJIEHHOCTb, MPOU3BOJICTBO
KOCMETHUYECKHX MpenapaToB, IPOU3BOJICTBO KOHCTPYKIITMOHHBIX MAaTEPUAJIOB,
AJIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



2.Ilnanupyemble pe3yJibTAThI OCBOCHUS Kypca XUMHUM.
®I'OC ycraHaBiuBaeT TpeOOBaHUS K Pe3yJibTaTaM OCBOEHUS OOy4arOoUMMUCS
MporpaMMm CpeaHero ooOiero oopa3zoBaHus (JIUYHOCTHBIM, METANPEIMETHBIM U
npeaMeTHbIM). HayuHo-meToguueckoil OCHOBOM Juisi pa3palOOTKU MJIaHUPYEMBIX
pE3yJIbTATOB OCBOEHUSA NPOrpaMM CpeIHero oOmero oOpa3oBaHUs SBISETCA
CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

JIMUHOCTHBIE PE3YJIBTATBI

B cooTBETCTBMM C CHUCTEMHO-AEATENBHOCTHBIM IOAXOJIOM B CTPYKType
JIMYHOCTHBIX PE3YJbTATOB OCBOEHUS MpeaMeTa «XHUMHUsS» HAa YPOBHE CPEIHErO
o011iero oOpa3oBaHusl BbIJICTEHBI CIIEAYIONINE COCTABISIONINE:

OCO3HAaHHE OOYYAIOUIUMUCS  POCCUHCKOW  TpaKTaHCKOW  HMJICHTUYHOCTU —

TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEIEIIEHHUIO;
HaJIU4re MOTHBALMK K 00YUYEHUIO;

I[eJICHANIPABIICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHUN JUYHOCTH Ha OCHOBE

KITFOUEBBIX IIECHHOCTEH M UICTOPUUECKUX TPAAUIUK 0a30BOM HAYKU XHUMUH;
TOTOBHOCTh M CIIOCOOHOCTh OOY4YaIOIIMXCA PYKOBOJCTBOBAThCS B CBOEH

NESITEIbHOCTA LEHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMH, NMPUCYIIMMH LEJTOCTHON
CHUCTEME XMMHYECKOTO 00pa30BaHMUsI;
HaJU4He MPABOCO3HAHUS YKOJOTHUYECKON KYJIBTYPHI U CIIOCOOHOCTH CTaBUThH 1IN

U CTPOUTD )KU3HEHHBIE IIJIaHBI.

JIM4yHOCTHBIE pPE3YyJbTATBl OCBOCHUS MpeaMeTa «XUMHS» JOCTUTAKTCS B
€ANMHCTBE y4yeOHOM W  BOCHUTATENBHOW JesTenbHOCTH Opranmzanuu B
COOTBETCTBUM  C  T'YMAaHUCTHUYECKMMHU,  COLUUOKYJIBTYPHBIMH,  JYXOBHO-
HPABCTBEHHBIMH [IEHHOCTSIMU U UJ€alaMi POCCUIICKOTO IPaskIaHCKOr0 OOIIECTBA,
NPUHSTHIMUA B OOIIECTBE HOPMAaMH M TPaBWJIAMH MOBEICHUS, CTIOCOOCTBYIOIIUMHU
IpoleccamM CaMOIIO3HAHHUs, CaMOpPAa3BUTHs W HPABCTBEHHOI'O CTaHOBJICHUS
JUIHOCTH 00YYaIOIHUXCH.

JInyHOCTHBIE  pe3ynbTaTbl  OCBOCHUS  HpeaMera «XUMHUsS»  OTPaAXKAIOT
c(OpPMHPOBAHHOCTh OTbITA TIO3HABATEIBHONM M TMPAKTHYECKOW JEATEIHbHOCTH
oOy4JarommXxcs M0 peaqu3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YaCTH:

1. I'paxxaaHCKOro BOCIMTAHMS:

OCO3HaHUS OOYYAIOUIUMHUCA CBOMX KOHCTUTYIIMOHHBIX MpaB U OOS3aHHOCTEH,
YB)XEHUS K 3aKOHY M TIPaBOIOPSAJIKY;

MPEJICTaBICHUSI O COLUMAIBHBIX HOpPMax W TMpaBWIax MEXKIUYHOCTHBIX
OTHOIIIEHUH B KOJUICKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOHN MESATEIBHOCTH TMPH CO3JaHUM y4eOHBIX
MPOEKTOB, pEHICHHWH Y4eOHBIX M TO3HABATEJIbHBIX 3aJa4, BBINOJHCHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TIPUHUMATh MOTHBBI, HAMEpPEHHs, JOTHKY U
apryMEHTHI PYTUX MPU aHATK3E PA3IMUYHBIX BUAOB YUICOHOH IeSITEIbHOCTH;

2. IIaTpMOTHYE€CKOTr0 BOCIIUTAHUSA:
[ICHHOCTHOTO  OTHOIICHUS K HCTOPUYECKOMY M HAy4YHOMY  HAaCJIECIUIO



OTCYECTBCHHON XUMMH;

YBOXEHMSI K TMpOIECcCY TBOpPYECTBA B OOJACTU TEOPUU U MPAKTHUYECKOTO
NPUMEHEHNUSI XUMHUHU, OCO3HAHUSA TOrO, YTO JOCTHKEHHS HAYKH €CTh PEe3yabTaT
JUIMTENbHBIX ~ HAONMIONCHUHM, KPOMOTJIMBBIX OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MIOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpPECA U ITO3HABATEIIbHBIX MOTHUBOB B MOJYYEHUU U IOCIEAYIOIIEM aHAJU3E
nH(pOpMaINK O MEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU,

3. JlyXoBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTU OIICHUBATh CUTYyAlluU, CBSA3aHHBIE C XUMHUYECKUMH SIBJICHUSMH, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHPYSACh HAa MOPaTbHO-HPABCTBEHHBIC
HOPMBI U 1IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBE/ICHUE U TTOCTYNKHA CBOMX TOBAPUILECH C TMO3UIIHI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME MOCIIEICTBUI 3THX MOCTYIKOB,;

4. ®opMHUPOBaHUS KYJIbTYPbI 310POBbS:

OHMMAaHMS IIEHHOCTEH 3J0pOBOTO U 0€3011aCHOTO 00pa3a )KU3HU; HEOOXOAUMOCTH
OTBETCTBCHHOTO OTHOIICHHUS K COOCTBEHHOMY (U3MYECKOMY M TCUXUYCCKOMY
3JI0POBBIO;

coOJIrOICHUST TpaBUJI OE€30MacHOr0 OOpalleHuss C BelmecTBaMU B OBITY,
MIOBCETHCBHOM JKU3HU M B TPYIOBOM JCATCIBHOCTH,

MOHMMAaHMS IIEHHOCTH MPAaBWJI MHAWBUAYATBHOTO U KOJUICKTUBHOIO O€30MacHOro
MOBCJICHHSI B CHTYAIlUAX, YTPOXKAIOMINX 3JI0POBBI0 M JKU3HH JIFOJICH; OCO3HAHHMS
MOCIICICTBUH M HENPHUATHS BPEIHBIX MPHUBBIUCK (yIOTPEOJICHUS —aJKOTOJIS,
HApKOTHKOB, KYPEHHS );

5. TpyaoBOro BOCIIMTAHUA:

KOMMYHUKaTUBHOU KOMITETEHTHOCTH B y4eOHO-HCCIIeIOBATEIBCKOMN
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM W  APYrWX BHIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha aKTHBHOE y4acTHE B PEUICHUM MPAKTUYECKUX 3aJlady COLUAJIbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOEr0 KJacca, IIKOJIbI);

MHTEpEca K MPaKTUYECKOMY U3YYCHHIO MPoeCcCril pa3TuyHOro po/ia, B TOM YUCIIe
Ha OCHOBE MIPUMEHEHUS MPEAMETHBIX 3HAHHUI M0 XUMUH;

YBaXKEHHUS K TPYLY, JIOJAM TpyAa U pe3ysibTaTaM TPYJIOBOW JIEATEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BHIOOPY MHIWBUIYAJIBHON TPACKTOpUU 0Opa30BaHMS,
Oynymiel mpodeccuu U pearn3anuu COOCTBEHHBIX KU3HCHHBIX TUIAHOB C YYETOM
JUYHOCTHBIX WHTEPECOB, CMOCOOHOCTEW K XWMHH, MHTEPECOB U IMOTPEOHOCTEH
00111eCTBa;

6. DK0J10rH4ecKoro BOCNUTAHUA:

OKOJIOTHYECKH IIeJeCO00pa3HOro OTHOIICHHS K TPHUPOJE, KaK HCTOYHHKY
CYIIIECTBOBAHMS KU3HH Ha 3eMIIe;

MMOHUMAaHMS TJIOOAJIBHOTO  XapakTepa JSKOJOTHYCCKHX IpoOJieM, BIHMSHUS
SKOHOMHYECKHUX IPOIIECCOB HA COCTOSIHUE IIPUPOTHON 1 COIMATIBbHON CPEIbI;
OCO3HAaHHUS HEOOXOJIMMOCTH HCIIOIb30BAHUS JIOCTYIKEHUH XUMHH ISl PEIICHHS



BOIIPOCOB PALMOHAJIBHOIO IIPUPOAOIIOJIB30BaAHNUS,

AKTUBHOI'O HEINPUATUA NEUCTBUHM, NPUHOCAIUX BpEl OKPYXNKAIOUEH MPUPOLHOU
cpele, yMEHHs NMPOTrHO3UPOBATh HEOJArONpUATHBIE SKOJOTMYECKUE MOCIEICTBUS
NPEANPUHUMAEMBIX JTEUCTBUU U IIPEIOTBPALLATH UX;

HQJIMYXSL PA3BUTOTO HKOJOIMYECKOTO MBIIIJICHUS, JKOJOTMYECKOU KYJIBTYPBI,
OIbITa NEATEIbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCSI UMHU B II03HABATEIbHOW, KOMMYHMKATUBHOW M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTM W YMEHHUS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHU
xemopobuu;

7. LIecHHOCTH HAYYHOI'0 MIO3HAHUSA

c(hOpMHPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIIECTBEHHON MPAKTUKH,

NOHUMaHUSI CHeNU(DUKA XUMUM KaK HayKd, OCO3HaHMs €€ pojiu B (popMHUpOBaHUU
palMOHAILHOIO HAYYHOTO MBIIIJIEHUS, CO3/IaHUH LIEJIOCTHOTO MPEICTaBIeHUs 00
OKpYXKaloIlleM MHpPE KakK O €IMHCTBE MPUPOABI M UEJIOBEKa, B IO3HAHUU
IPUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH MPOOJIEM COXpaHEHHUS MPUPOJTHOTO
paBHOBECHSI;

yOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTU XMMHH JIsl COBPEMECHHOW IUBUIU3AIUU: B
e€ TYMaHHCTHYECKON HAINpaBJIECHHOCTH W BaXXHOW POJM B CO3JaHUU HOBOU 0a3bl
MaTePHUAILHON KYJIBTYPbI, PEIIEHNUH TJI00aNbHBIX MPOOJIEM YCTOMYHBOTO Pa3BUTHS
YEJIOBEUYECTBA — CBIPbEBOM, DSHEPreTUYECKON, NHUIIEBOM U HSKOJOTHMYECKOMN
0€30MacHOCTH, B PA3BUTHUU MEIUIIMHBI, 00ECIIEYEeHUHN YCIOBUM YCIEIIHOro Tpyaa
M DKOJIOTMYECKH KOM(POPTHOM KU3HU KaXKJOTO WieHa 00IeCcTBa;
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH: MOHMMAHHS CYIIHOCTH METOJOB INO3HaHWS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTHU UCIOJIb30BATh MOJIy4aeMbIe
3HaHMSI JJIS aHaluM3a W OOBSCHEHHUs SBJICHUN OKPYKAIOIIEro Mupa H
POUCXOAIIUX B HEM U3MEHEHUH; YMEHUS JieTIaTh 000CHOBaHHBIC 3aKIIOYCHUS Ha
OCHOBE HayyHbIX (DaKTOB U HMEIONIMXCS JaHHBIX C IENbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS IS PEIICHHS
mpo0JIeM B peasbHBIX KU3HEHHBIX CUTYaAIIHIX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIBCKOMN NS TEIbHOCTH;

TOTOBHOCTH ¥ CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOpa30BaHMUIO,
K AaKTUBHOMY TIOJIYYEHHIO HOBBIX 3HAaHUW 10 XHMHH B COOTBETCTBUHU C
AKU3HEHHBIMU OTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSM Tpylda B pa3iuuHbIX cdepax npodeccuoHanbHON
NEeATETbHOCTH.

METANPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIe PE3yabTaThl OCBOCHHS Y4YEOHOTO mpeamera «XuUMHS» Ha
ypOBHE cpeaHero oOmero o0pa3oBaHWS  BKJIIOYAIOT: 3HAYUMBIE  JIJIA
dbopMupoBaHus MHPOBO33PEHUS 00yYaroIIUXCS MEXXTUCIUTUTMHAPHBIC
(MexMpenMeTHbIe) OOIIeHAyYHbIE MOHSATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAayYHOMU
KapTUHBI MUpPa U CHEHU(PHUKY METOAOB MO3HAHUS, HCTOJb3YEMbIX B €CTECTBEHHBIX



HayKax (MaTepusi, BEIECTBO, SHEPIHsl, SBJIEHHUE, MPOLECC, CHUCTEMA, HAy4YHBIH
(akT, NPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIEI0BAHUE,
HaOJIOICHUE, W3MEpPEHUE, OJKCIEPUMEHT U Jp.); YHUBEpCalbHbIe Y4YeOHbIE
neiCTBUS (mo3HaBaTENbHbIE, KOMMYHUKATHBHbIE, PETYJISTUBHBIE),
obecneunBaromue GopmMupoBaHue QyHKIIMOHATLHON IPAMOTHOCTH U COLUAIBHOM
KOMIIETEHIUH OOYy4YalolUXCs; CIOCOOHOCTh  OOy4YaromMXCA  HMCHOJIb30BaTh
OCBOEHHBIE MEKIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKME 3HAHUS U YHUBEPCAIbHbIE
y4eOHbIe EUCTBUS B O3HABATEIBHOM U COLUANIBHON MPAKTUKE.

MeranpenMeTHble  pe3yJbTaThl  OTPAXKAIOT  OBJAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMA, KOMMYHUKATHUBHBIMM W  PETYJIATHUBHBIMU
JEVUCTBUSIMU.

Osnadenue ynugepcanbHblMu YUeOHbIMU NOZHACAM ESIbHOIMU OCLICHIEUAMU:

1. ba3oBbIMH JIOTHYE€CKHMHU JAeHiCTBHSIMH:

CaMOCTOSITEILHO (OPMYJIUPOBATh U AKTYaJIU3UPOBATH TPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBarh;

ONPEIEIIATh LENU IEATEIbHOCTH, 3a1aBasi MapaMeTPhbl U KPUTEPUU UX TOCTUKECHUS,
COOTHOCHUTB PE3YJbTAThI JCATEIBHOCTH C ITOCTABICHHBIMU LIETSMU;

UCMOJIb30BaTh NIPU OCBOCHUM 3HAHUM NPUEMBI JIOTHYECKOTO MBIIUIEHUAS —
BBIJICTIATh XapaKTEPHbIC TMPU3HAKW TOHATUNW W yCTaHABJIMBATH MX B3aMMOCBS3b,
UCITIOJIH30BaTh COOTBETCTBYIONINE MOHATUSA JIJIT OOBSICHEHHUS OTACIBHBIX (PAKTOB M
SIBJICHUI;

BBLIOMPATh OCHOBAHUS W KPUTEPUH JIJIs1 KiIacCH(PUKAIIUU BEIIECTB U XUMHUUYECKUX
peaKiuu;

YCTAHABJIMBATh NPUYNHHO-CIICJICTBEHHBIC CBSI3U MEXKIY U3Y4aEMbIMU SIBIICHUSIMH;

CTPOUTH JIOTUUECKUE PACCYXKICHUS (MHIYKTUBHbBIC, JEAYKTUBHbBIC, IO AHAJIOTUH),
BBISIBIIATh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBIICHUSX,
(dbopMyITUPOBATH BBIBOJIBI U 3aKIIOUCHHS;

MPUMEHATh B TMPOLECCE MO3HAHUS HCIIOJIb3YEMbIE B XHWMHUHU CHMBOJIMYECKHE
(3HaKOBBIC)  MOJENIH, MPeoOpa3oBBIBATH  MOJCIBHBIE  IPEICTABICHHUS —
XUMUYECKUH 3HAK (CHMBOJI) DJJIEMEHTa, XHMHUYecKas ¢Gopmylia, ypaBHCHHE
XUMHUYECKOW peaKkIud — TMPU PEHICHUH yYeOHBIX II03HABATCIBHBIX U
NPAKTUYECKUX 3aJ]1a4, NPUMEHATh Ha3BAHHBIC MOJECIbHBIE IPEICTABJICHUS I
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB M3Yy4Ya€MbIX BEIIECTB M XHUMHUYECKUX
peaKiuu;

2. ba3oBbIMH HcCJI€10BATEILCKUMH JeHCTBUAIMMU:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOTO IIO3HAHWS BEIIECTB M XHUMHUYECKUX
peaKuunii;

dbopMyITHpOBATh IENM W 3a7a4dl HCCISIOBAHUS, MCIIOJIH30BAaTh MOCTABJICHHBIC H
CaMOCTOSITEILHO CHOPMYJIHPOBAHHBIC BOINPOCHI B KAayeCTBE HMHCTPYMEHTA
MO3HAHUS M OCHOBBI i1 (POPMHUPOBAHMS THUIIOTE3BI MO MPOBEPKE MPaBUIHBHOCTHU
BBICKA3bIBAEMBIX CYXJICHUN;

BJIAJICTh  HABBIKAMHM  CAMOCTOSATEIBHOTO  IUIAHUPOBAHWS W MIPOBEICHUS
YYECHUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOJIOAATh 3a XOJIOM
npoIecca, CaMOCTOSITEIbBHO TPOTHO3UPOBATh €r0 pe3ynbTaT, (OopMyJIHpPOBAThH



000011I€HHS ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEAOBAHMS,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOJICIIAHHON padoTe;

OpUOOpeTaTh  ONBIT  YYEHUYECKOM  HMCCIENOBATEIbCKOM U MPOEKTHOM
NESATENbHOCTH, MPOSABIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY
IIOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7ad, IPUMEHEHMIO pa3IMYHbIX
METOJ OB ITO3HAHMS;

3. IIpuémamu padorTsl ¢ uHGOPMALHECH:
OPUEHTHPOBATHCS B PA3IUYHBIX MCTOYHUKAX WMH(OOpMalUM (HAy4YHO-MOMYyJIspHAas
JuTepaTypa XUMHUYECKOTO COJIEpXaHUs, CIOPaBOYHBIE MOCOOUS, PECYpChl
WNutepuera), aHanu3upoBaTh HWHGOPMALMIO PA3IUYHBIX BUJIOB U (opMm
peACTaBICHUS, KPUTUYECKHU OIICHUBATH eé JOCTOBEPHOCTD u
HEMIPOTHUBOPEUYUBOCTH;
dbopMyITHUpOBATH 3aMPOCHI U MPUMEHSTh Pa3IUYHBIE METObI TIPU TTOUCKE U OTOOpE
uHopManuK, HEOOXOAUMOUN IS BBITIOJHEHHUS YYE€OHBIX 3ajlau OMPEACIEHHOTO
TUTIA;
npuoOperaTth  OMBIT  KCIOJB30BAaHUS  HMHQPOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH 1 Pa3IMYHBIX IIOUCKOBBIX CHUCTEM;
CaMOCTOSITEIbHO BBIOMpPATh ONTHUMAJIbHYIO (PopMy mpencTaBieHUss MHGOPMAIUH
(cxembl, rpaduKu, TUarpaMMbl, TAOJIHIIbI, PUCYHKHU U T. 11.);
UCIIOJIb30BaTh HAYYHBIN SA3BIK B KaueCTBE CPENICTBA MpHU pabOTe C XHUMHYECKOM
uHbOpMaIHe: MPUMEHSITh MEXIpeAMETHbIe ((pU3MUECKHe U MaTeMaTUYeCKHE)
3HAKU ¥ CUMBOJIBI, GOpMYJIbl, a00peBUATYPBI, HOMEHKIIATYPY;
UCIIONIb30BaTh W MpeoO0pa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBa
HATJISTHOCTH.

Osnadenue ynugepcanbHbIMu KOMMYHUKAMUBHBIMU OCUCMGUAMU:
3a/laBaTh BONPOCHI IO CYIIECTBY OOCYXKJAaeMOW TeMbl B XOJIe JMANora W/WIH
JTUCKYCCHHM, BBICKAa3pIBaTh  HUJeH, (QOPMYyIUpPOBaTH CBOU  NPEIJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TIPE/JIOKEHHOM 3a/1a4H;
BBICTYNIaTh C TpE3eHTalueld pe3yabTaTOB IMO3HABATEIBHOW JIESITEILHOCTH,
MOJIYYEHHBIX CAMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU IPH BBITIOJHEHUHU
XUMHUYECKOTO 3KCIMEPUMEHTA, MPAKTUYECKOW pabOThl MO HCCIECIOBAHUIO CBOWCTB
M3y4aeMbIX BEIECTB, pealu3allid y9eOHOTO MPOeKTa U (POPMYIUPOBATH BHIBOIBI
[0 pe3yJibTaTaM MPOBEIEHHBIX HMCCIENOBAaHUN MYTEM COIIACOBaHUS MO3UIIMI B
X0J1e 00CYXJICHHS 1 0OMEHA MHCHUSMU.
Osnadenue ynugepcanbHoIMu PezyaAmueHbIMU OClCH GUAMU:
CaMOCTOSITEJIbHO  IJIAHUPOBATh U  OCYHIECTBISATH CBOKO  IO3HABATEIbHYIO
NEeATEeNbHOCTh, ompeaensiss €€ Meau M 3aJayd, KOHTPOJIHMPOBATH M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TMpeJjiaraéMblii  alTOPUTM JEUCTBUHA TIPH
BBINIOJIHEHUM Y4YE€OHBIX U HCCIENOBATEIIbCKUX 3a7ad, BbIOMpaTh Haubosee
b }exTUBHBIN Ccrmoco0 WX pemeHus ¢ y4€TOM TOJYyYeHHUS HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEAKITUSX;
OCYIIECTBIIATh CaMOKOHTPOJIb CBOEH JEATETbHOCTH HAa OCHOBE CaMOAaHAINM3a U
CaMOOLICHKH.



NPEAMETHBIE PE3YJIbTATBI

[IpenmeTHBIE pe3yabTaThl OCBOCHMSI MPOTPAaMMBbI CPEAHETO OOIIEro oOpa3oBaHUs
no XAMHM Ha 0a30BOM YpPOBHE OpPHUEHTHPOBaHbl Ha  oOecredyeHue
MPEUMYIIECTBEHHO O00I1e00pa30oBaTeIbHOM W OOIIEKYJbTYPHOM IMOJArOTOBKH
oOyuaromuxca. OHM BKIIOYAIOT: crnenupuyeckue s Y4eOHOro mpeaMera
«XUMUS» Hay4yHble 3HAaHHUS, YMEHUS M CIOCOOBI JACHCTBUII 1O OCBOEHHIO,
MHTEpNpETalry U MpeoOpa3oBaHUIO 3HAHUM, BUIBI ACSTEIBHOCTU MO MOJYUYEHUIO
HOBOIO 3HAHUS W NPUMEHEHWIO 3HAHUW B Pa3IUYHBIX YYEOHBIX M PEalbHBIX
KU3HEHHBIX CHUTYyallUsX, CBSA3aHHBIX C XuUMUEW. B mnporpamMmme mnpeameTHbie
PE3yJIbTAaThl IPEJICTABIEHBI MO T'OJIaM U3YUYEHUSI.

10 KJIACC

[IpenmeTHbIe pe3yNbTaThl OCBOCHUS Kypca «OpraHnyeckas XuMush OTpa)aror:

D epopmuposannocmes npedcmasienuil: 0 XAMAYECKON COCTABIISIOIIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIM XUMHUU B MO3HAHUU SIBICHUN
OpUpOo/Ibl, B GOPMUPOBAHUU MBIIIICHUS U KYJIbTYPbI JINYHOCTH, €€
(GYHKIIMOHAIBHON TPAaMOTHOCTH, HEOOXOAMMOM JIJIsl pelIeHHs] MPAKTUYECKUX 3a]1a4
M DKOJIOTMYECKH 0OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MTPUPOTHON
cpexne;

2)61a0eHue CUCTEMON XUMHYECKUX 3HAHUH, KOTOpast BKIIFOYACT:
OCHOBOIIOJIAraOIINeE MOHATUS (XUMHUYECKUH 3JIEMEHT, aTOM, dJIEKTPOHHAS
000JI04Ka aTOMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, XUMUYECKas
CBSI3b, CTPYKTYpHas (popMyiia (pa3BEpHYyTast U COKpaILEHHAs ), MOJIb, MOJIIpHAs]
Macca, MOJISIpHBIM 00BEM, YIIIepoaHbIi CKeleT, (PyHKIMOHAJIbHAS TPy,
paauKai, U30MEpPHUsl, U30MEPBI, TOMOJIOTHYECKUN Psifl, TOMOJIOTH, YTIE€BOAOPOIBI,
KHCJIOPOJI- U a30TCOAEpKAIINE COCUHEHUS, MOHOMED, ITOJINMED, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COCTMHEHMSI); TEOPUH U 3aKOHBI (TEOpHsI CTPOCHUS
opranndeckux Bemects A. M. ByTiepoBa, 3aKk0H COXpaHEHHsI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XUMHH; MUPOBO33PEHUECKHE 3HAHUS,
JeXKallUe B OCHOBE NOHMMAHMS IPUYMHHOCTH U CUCTEMHOCTH XMMHYECKUX
ABJIEHUH, (PAKTOJIOrNUYECKHE CBEIEHUS O CBOICTBAX, COCTaBe, MOJIYYEHUH U
0€30MacCHOM HCIIOIb30BAHUN BaXKHEHIINX OPraHUYECKUX BELIECTB B OBITY U
IIPAKTUYECKOM ESITEIbHOCTH YEJIOBEKA;

3)cpopmuposannocme ymenuil 6bis61amsy XapaKTEPHbIC TPU3HAKH TOHATHUH,
YCTaHaBJIMBAaTh UX B3aUMOCBS3b, UCHOIb306aMb COOTBETCTBYIOIINE TOHATHS IPH
OIMCAHMM COCTaBa, CTPOEHUS U MIPEBPALLCHUN OPraHUYECKUX COCAMHEHU;
4)chopmuposaHHOCmb YMEHUN UCHOIb308AMb XUMHYECKYIO CUMBOJIUKY LIS
COCTAaBJICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAILIEHHON )
(GopMyn OpraHnYeCcKUX BELIECTB U YPABHEHUH XUMHUECKUX PEAKIINA;
U320MagIueams MOJIEIN MOJIEKYJ OPraHUYECKUX BEIIECTB JIJISl WILTFOCTPALIUU UX
XUMHYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHMS;

5)cpopmuposannocme ymenuti ycmanasniueams MPUHAIUICKHOCTh U3YIEHHBIX
OpraHMYECKUX BEILECTB I10 UX COCTABY U CTPOEHUIO K ONPEACIEHHOMY
KJIacCy/Tpymine coeAuHeHui (YyrieBo10pOabl, KUCIOPOI- U a30TCOAEpKAIIHE
COEJIMHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEAMHEHMS); 0a6amb UM Ha3BaHUS 110
cucreMmarnueckoit HomeHkiarype (IUPAC), a Takke npuBOJIUTh TPUBUAIbHBIC



Ha3BaHUSI OTJIEIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, TPOMIIICH, alleTHIICH,
ATUJICHTIIUKOJIb, TTULEPUH, (heHON, (hopMalibIerul, aleTalbIerua, MypaBbiHas
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAsI KMCJIOTa, CTEAPUHOBASI KUCIIOTA, TIIFOKO34,
dbpykTOo3a, KpaxmMall, HeJI0a03a, TJIUIUH);

6)  cgopmuposannocme ymenus onpedensims BUIbI XUMUYSCKON CBSI3U B
OPraHUYECKUX COCTUHEHUSAX (OIMHAPHBIC U KPATHBIC);

7)  cgopmuposannocmo ymeHus npumensms NOIOKCHUS TEOPUH CTPOCHUS
oprannuyeckux BemiecTs A. M. Bytneposa 115t 00bsiCHEHUS 3aBUCUMOCTH CBONCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHHUSI MaCChl BEIIECTB;
8)cpopmuposannocme ymenuti xapakmepuzoeams COCTaB, CTpOoeHUE, HU3NICCKHE
U XUMUYECKHE CBOMCTBA TUITUYHBIX MPEJICTABUTENICH pa3IMYHBIX KJIACCOB
OpraHWYeCKUX BEIIECTB (METaH, dTaH, dTUJICH, MPOTNUJICH, alleTUJIeH, OyTaueH-
1,3, metunOyraauen-1,3, 6€H3051, METaHOJ, 3TAHOJ, dTUICHTJIUKOJIb, TJTUIEPHUH,
dbeHon, arneTanbAerul, MypaBbiHas U YKCYCHAsl KMCJIOTHI, TJIFOK03a, Kpaxmall,
IEJUTI0JI03a, aMUHOYKCYCHAsI KUCIIOTA); ULIHOCMPUPOB8amb TEHETHUECKYIO CBSI3h
MEXy HUIMHU YPaBHEHUSIMU COOTBETCTBYIOIIUX XUMHUECKUX PEAKIIUH C
UCIIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

9)chopmuposannocms ymenus Xapakmepuz06ams AICTOUHUKHU YTIICBOIOPOTHOTO
CBIpbst (HE(Th, MPUPOIHBIN T'a3, YTOJIb), CIIOCOOBI UX TIEPEPAOOTKHU U
MPaKTUYECKOE MPUMEHEHUE MPOAYKTOB MepepadOTKH;

10)cghopmuposannocms ymenuii npo6oOums BHIYACICHHS 110 XUMUYECKUM
ypaBHEHHIM (Macchl, 00bEMa, KOJTUYECTBA HCXOJIHOT'O BEIIECTBA UM PO YKTa
peakiuy Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 UCXOTHBIX
BEIIECTB WJIH MPOJTYKTOB PEAKIINH );

11)cghopmuposannocms ymenuii enradems CACTEMOIN 3HAHHH 00 OCHOBHBIX
METOJ1aX HAyYHOTO TTO3HAHUS, UCIIOJIb3YEeMbIX B XUMHH MPU U3YUCHUH BEIIECTB U
XUMHUYECKUX SBICHUN (HaOII0IeHUE, N3MEPEHUE, IKCIIEPUMEHT, MOJICITUPOBAHNE),
UCNONIb308aMb CUCTEMHbBIC XUMUYECKUE 3HAHUS IJIs1 IPUHSATHUS PEIICHUN B
KOHKPETHBIX KU3HEHHBIX CUTYAlUAX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

12)chopmuposannocms ymenuii cobooams npasuia OIb30BAHUS XUMUUYECKOH
MOCYZION 1 TaOOPaTOPHBIM 000PYOBAaHUEM, a TAKKE TIPABHIIa OOpaIEHUS C
BEILIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBIMOJHEHUIO J1a0OPATOPHBIX
XUMHYECKUX OMBITOB,;

13)cghopmuposannocms ymenuil nianuposams v 6bINOIHAMb XUMHUSCKUAN
AKCHEPUMEHT (IPEeBpaICHUsI OPraHMYECKUX BEIIECTB MIPU HArPEBAaHUHU, TOJTyUYCHHE
ATUJIEHA U U3YUYEHHUE €T0 CBOMCTB, KAYECTBEHHBIE PEAKIIUHA OPTaHUYECKUX
BEIIECTB, ACHATYypaIus OCJIIKOB MPU HATPEBAaHUH, [IBETHBIC PEAKIINH OEITKOB) B
COOTBETCTBHH C MPABUIIAMHU TEXHUKH 0€30MAaCHOCTU MPU OOPAILIEHUH C
BEIllECTBAMU U JA0OPATOPHBIM 000PYAOBAaHUEM, HPEeOCmAassimb Pe3yJbTaThl
XUMHUYECKOT0 SKCIIepUMEHTa B (hopMe 3aIuCH YPaBHEHUM COOTBETCTBYIOIIUX
peakiuii u goopmyauposams BbIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;
14)cpopmuposannocme ymenuti Kpumudecku aHAIU3UPOSANb XUMHUECKYFO
HH(pOpMaIIHIO, TOTYyYaeMYI0 U3 pa3HbiX ucTOUHUKOB (CMU, UnTepHeT u ap.);
15)chopmuposannocmo ymenuii cobooams npasuia SKOJIOTHIECKU



1[eJ1ecO00pa3HOro NOBEIECHUS B OBITY U TPYJIOBOU E€ATEIBHOCTH B IIEJISIX
COXPAHEHUS CBOETO 3[I0POBbs U OKPYKAIOIIEH MPUPOIHOM Cpelbl; 0co3HA8amb
OMACHOCTb BO3JICUCTBHSI HA )KMBBIE OPTraHU3Mbl ONPEIETEHHBIX OPraHUYECKUX
BELIECTB, NoOHUMasi cMblci nokazarens [1AK, noscname nHa npumepax cniocoObl
YMEHBIICHUS U MPEJOTBPALEHUS UX BPEIHOIO BO3/IEUCTBUS HA OPTaHU3M
YeJI0BEKa;

16)as1s1 00y9arOIIUXCS ¢ OTPAaHUYECHHBIMU BO3MOXKHOCTSIMU 370POBbSI: YMEHUE
MPUMEHSATH 3HAHHS 00 OCHOBHBIX JIOCTYITHBIX METOAAaX IMO3HAHMS BEIIECTB U
XUMHYECKUX SIBICHUI;

17)1s caenbiX U CIab0BUAAIINX 00YYArOIIMXCS: YMEHUE UCTIONb30BaTh peibePHO
TOUEUYHYIO cUcTeMy 0003Hauenuit JI. bpaitns ans 3anucu XuMuyeckux GopmMyit.

11 KJIACC

[IpenmeTHbIe pe3ybTaThl OCBOCHUS Kypca «O0111as 1 HeopraHudeckass XuMushH)
OTpaXKaroT:

Deopmuposannocmes npedcmasienuil: 0 XAMAYECKON COCTABIISIOIIEH
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, POJIM XUMUU B MIO3HAHUU SBJICHUM
npUpo/Ibl, B GOPMUPOBAHUU MBIIUICHUS U KYJIbTYPbI JIMYHOCTH, €€
(GYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOM IJIsl pellIeHHs] MPAKTUYECKUX 3a/1a4
Y DKOJIOTMYECKH 00OOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MTPUPOIHON
cpene;

2)6nadeHue CUCTEeMOM XUMUYECKUX 3HAHUH, KOTOpasi BKIIFOUACT:
OCHOBOIIOJIATAIOIINE TTOHATHS (XMMHYCCKHI DJIEMEHT, aTOM, U30TOII, S-, P-, d-
AIIEKTPOHHBIE OPOUTATN AaTOMOB, HOH, MOJIEKYJIA, MOJIb, MOJIIPHBIA 00BEM,
BaJIECHTHOCTb, AJIEKTPOOTPULATEIBHOCTh, CTENIEHb OKHUCIIEHUS, XUMUYECKAasl CBA3b
(xoBaJIeHTHas, MIOHHAsI, METAJUIMYECKast, BOAOPO/IHAS ), KpUCTAJUIMYECKas periéTKa,
THUIIBI XUMUYECKUX PEAKLIUNA, PACTBOP, SJIEKTPOJIHUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTUYECKAS JUCCOIUALUS, OKUCIUTEb, BOCCTAHOBUTENL, CKOPOCTh
XUMUYECKOW PEAKINU, XUMHUECKOE pPaBHOBECUE; TEOPUU U 3aKOHBI (TEOpHUs
BJICKTPOJIMTUYECKON AUCCOMalnu, iepruoandeckuid 3axkoH . 1. Menaeneena,
3aKOH COXPAHEHHs MacChl BEIIECTB, 3aKOH COXPAaHEHHS U IIpeBpallie-

HUS SHEPTUU IPU XUMUYECKUX PEAKLINAX), 3aKOHOMEPHOCTH, CAMBOJIMYECKHM S3BIK
XUMHH, MUPOBO33PEHYECKNE 3HAHNUS, JIEKATUE B OCHOBE IOHUMAHMS IPUIMHHOCTH
U CUCTEMHOCTH XUMUYECKUX SBJICHUM, (PaKTOJOTHUECKHE CBEICHHSI O CBOMCTBAX,
COCTaBe, MOJTY4YeHUU U 0€30I1aCHOM HCIIOIb30BAHUN BaXKHEUITUX HEOPTaHUYECKUX
BEILECTB B OBITY U MPAKTUYECKOH EATEIbHOCTH YEJIOBEKA,;

3)cpopmuposannocme ymeHuil 8uls61AMb XapaKTEPHbIC IPU3HAKH MTOHATHH,
YCMaHaeaueams X B3aUMOCBSI3b, UCNOIb306amMb COOTBETCTBYIOIINE MTOHATUS IIPU
ONKMCAHMM HEOPraHWYECKUX BELIECTB U UX MPEBPAILCHUII;

4)chopmuposaHHOCMb YMEHUU UCNOTb3068AMb XUMUYECKYIO CUMBOIUKY JJIS
cocTaBJIeHUs (DOPMYII BEIIECTB U YPABHEHUI XUMUYECKUX PEAKIIHIL;
cucrteMmarnueckyro HomeHkinatypy (IUPAC) u TpuBuanbHble Ha3BaHUSI OTACIIBHBIX
HEOpPraHWYEeCKUX BeleCTB (yrapHbli ra3, YIJIeKHUCIbIN ra3, aMMuak, raméHas
U3BECTb, HETalIEHAsl U3BECTh, IUThEBAs COJA, TUPUT U 1Ip.);
5)cpopmuposannocme ymenuti onpedensimes BAICHTHOCTD U CTETICHb OKUCIICHUS
XUMHYECKUX 3JIEMEHTOB B COEIMHEHUSIX PA3JIMYHOIO COCTaBa; BUJI XUMUYECKON



CBSI3U (KOBAJICHTHAS, MOHHAS, METAJJTUYECKAs, BOJOPOHAS) B COCITUHECHUSIX;, THII
KPUCTAJITNYECKOU PElIETKU KOHKPETHOTO BEIeCTBa (aTOMHAs!, MOJICKYJISIpHAs,
MOHHAas, METAJUIMYECKas); XapakTep Cpeabl B BOJAHBIX PACTBOpPaX HEOPraHUUYECKUX
COCIMHCHUM;

6)chopmuposannocms ymenull ycmanasiueanms MPUHAIIEIKHOCTD
HEOPTraHMYECKUX BEILIECTB MO0 UX COCTaBY K OMPEICIEHHOMY KJIacCy/Tpymme
coeIMHEeHUH (ITPOCThIC BEIIECTBA — METAJIbl U HEMETAJUIbI, OKCUJIbI, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE THIPOKCUBI, COJIN);

T)chopmuposannocms ymerull packpvléams CMBICI Niepuoandeckoro 3axona /1. U.
MeHieneeBa 1 IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOIYIO, O0BSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (DYHKITUY;

8)cpopmuposannocme ymenuii xapaxmepuzoeanms NEKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKHUX 3JIeMeHTOB 1—4 nepuooB [lepronnueckoit CUCTEMBI XUMUYECKHUX
anemeHToB JI. V1. MeneneeBa, HCIONB3Ys MOHSTUS «S-, P-, d-3JIEKTPOHHBIC
opOUTAINY, «IHEPTETUUECKHUE YPOBHNY; 00BACHAMb 3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHYECKHX JIEMEHTOB U UX COCAMHEHUN 10 TIEpUOoIaM U TpyIIam
[Tepnoanueckoit cucteMbl XUMUYECKUX d1eMeHTOB /. Y. Menneneena;
9)chopmuposannocmo ymenuti xapakmepuzosams (onucviéams) o0IINE
XUMHUYECKHE CBOMCTBA HEOPTAaHUUYECKUX BEIIECTB PA3JIMUHBIX KJIACCOB;
noomeepoicoams CyleCTBOBAHHE T€HETHYECKON CBI3U MEXTY HEOPTaHHIECKUMHU
BEIIECTBAMU C TIOMOIIBIO0 YPABHEHUH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINA;
10)cghopmuposannocms ymenus knaccupuyuposams XAMAIECKUE PEAKIIUN 110
Pa3TUYHBIM MTPU3HAKAM (YHCITY U COCTaBY pPEearupyrollnuX BEIIECTB, TEIUIOBOMY

s dexTy peakinu, U3MEHEHUIO CTENIEHENH OKUCIICHUS 3JIEMEHTOB, 00PaTUMOCTH
peakiuy, y4acTUIO KaTalu3aTopa);

11)cpopmuposantocme ymenuti cocmasisims YpaBHEHUS PEaKIUil pa3InIHbIX
TUIIOB; TIOJIHBIE M COKpPAIIEHHBIC YPABHEHUS PEAKIIU HOHHOTO OOMEHa, yUYUThIBas
YCIIOBUS, TIPU KOTOPBIX ATH PEAKIINU UAYT A0 KOHIIA;

12)cpopmuposantnocme ymenuti nposooums Peakinu, MOATBEPIKIAFOIINC
KayeCTBEHHBII COCTAB Pa3IMYHBIX HEOPTraHUYECKUX BEIIECTB; PACNO3HABAMb
OMBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTraHUUYECKUX
BEILIECTB;

13)cghopmuposannocms ymenuii packpvieams CyIIHOCTb OKHCIUTEIBHO-
BOCCTaHOBUTEIIBHBIX PEAKINI MOCPEACTBOM COCTABIICHHUS JIEKTPOHHOTO OanaHca
ATUX PEaKIU;

14)cghopmuposannocms ymenuii 06vsCHAMb 3aBUCUMOCTD CKOPOCTH XUMUYIECKOM
peakiuu OT Pa3InYHBIX (DAKTOPOB; XapaKTep CMEMICHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCHMOCTH OT BHEIIHero Bo3aecTBus (npunmui Jle [llatense);
15)cghopmuposannocms ymenuii xapaxmepuzoeames XUMHUECKUAE TIPOIECCHI,
JIeXxalue B OCHOBE MPOMBIIIEHHOTO TOJIYYEHUs CEPHOM KUCJIOThI, aMMHaKa, a
TaKxe chOPMUPOBAHHOCTD MPECTABICHUI 00 OOIUX HAYUYHBIX TPUHIUIAX U
AKOJIOTUUYECKUX MPOoOIeMax XUMUYECKOT0 TPOU3BOICTBA;

16)cpopmuposannocme ymenuti npo6oOums BEIYUCIEHUS C UCTIOIH30BaHUEM
MOHSATHS «MACcCOBas JOJIsl BELIECTBA B pACTBOPE», 00bEMHBIX OTHOIIIEHUH Ta30B
MIPU XUMUYECKUX PEAKIUAX, MACChl BEIIECTBA WM 00BbEMA ra30B [0 U3BECTHOMY



KOJIMYECTBY BEIECTBA, MAcCe UIH 00BEMY OHOTO M3 YYACTBYIONIUX B PEAKITNU
BEIIECTB, TETUIOBOTO () (PeKTa peakuu Ha OCHOBE 3aKOHOB COXPAHCHHS MAacChI
BEIIECTB, IPEBPAIIECHUS U COXPAHEHUS YHEPTUH;
17)cghopmuposannocms ymenuii cobiooams npasuia NOJIb30BAHUS XUMUYECKOM
MOCy1I0M 1 Ja00paTOpHBIM 000PYIOBaHUEM, a TaKKe IIpaBuiIa oOpaleHus C
BEII[ECTBAMHU B COOTBETCTBUHU C MHCTPYKIUSAMH IO BBIMTOTHEHHUIO J1a00paTOPHBIX
XUMHYECKUX OIBITOB;
18)cpopmuposannocme ymenui niaHUpo8ams U 8bINOIHANMb XUMHYCCKHIA
AKCIIEPUMEHT (pa3JIoKEHUE TIEPOKCHUIA BOJIOPOa B IPUCYTCTBUN KaTaIn3aTopa,
OTIPEJICIICHUE CPE/IbI PACTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCATHLHOTO
WUHINKATOPA, BIUSHUC PA3IUYHBIX (PAKTOPOB Ha CKOPOCTh XUMHUUYECKON PEaKIUH,
peakiuu HOHHOTO OOMEHA, KaueCTBEHHBIC PEaKIuU Ha CyiIb(aT-, KapOOHAT- U
XJIOPH/I-aHUOHBI, HA KATHOH aMMOHHUS; PEIICHUE SKCIICPUMEHTAIBHBIX 33]1a4 110
TeMaM «MeTtamisl»y U «HeMmeTamibl») B COOTBETCTBHH C MPaBUIaMU TEXHUKU
0€30MacHOCTH MTPH OOPAICHUH C BEIISCTBAMHM H JIJA0OPATOPHBIM 000PYTIOBAHHEM,
npedcmaeisims PE3yJIbTaThl XUMHUECKOTO SKCIICPUMEHTA B (hOpME 3aITUCH
YPaBHCHHMH COOTBETCTBYIOIIUX PEAKIMH U hopmyauposaniv BBIBOJBI HA OCHOBE
3TUX PE3YJIbTATOB;
19)cpopmuposannocme ymenuti Kpumuyecku AHAIUUPOSANbL XUMHUECKYFO
UH(POPMAIIHIO, TIOJTyJ4aeMyto U3 pa3HbIX ucTouHukoB (CMU, UaTepHeT U Ap.);
20)chopmuposannocme ymenuii coono0ames npasuia SKOJIOTHUECKH
11€JIECO00PA3HOT0 MOBEJEHUS B OBITY U TPYAOBOU JAEATEIHHOCTU B LIETSAX
COXPaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOIHOM Cpe/ibl; 0CO3HABATH
OIMACHOCTH BO3JIEUCTBHSI HA JKUBbIE OPraHU3MbI ONPEIEIEHHBIX BEUIECTB, TOHUMAs
cmbicn nokasarens [1K, noscnams Ha npuMepax ciocoObl yMEHBIICHUS U
NPEIOTBPAIICHUS UX BPEIHOTO BO3JICHCTBUS HA OPTraHU3M YEIOBEKa;
21)1u1s 00y4arOIUXCS C OTPaHUYCHHBIMU BO3MOYKHOCTSIMU 37I0POBbS: YMEHHUE
NPUMEHSTH 3HaHUSA 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U
XUMHYCCKUX SIBJICHUM;
22) 1151 CIIENBIX M Ca00BUASIINX 00YUYaIOIIUXCS: YMEHHE UCIIOIb30BaTh PeIbehHO
TOUCUYHYIO cUCTeMy 00o3Hauenwuit JI. bpaitns nis 3anucu xumudeckux GopMyt.
CpencrBa, popMbI U METOAbI KOHTPOJIsI (KOHTPOJILHAsI padoTa)

PesynbTaThl MPOMEKYTOYHOM aTTECTAIINH, MPECTABISIONE COO0H
PE3yNbTAaThl BHYTPUIIKOIEHOTO MOHUTOPHUHTA MHANBUIYaTbHBIX
o0pa3oBaTeIbHBIX JOCTHKEHUN 00YUAIOIINXCS, OTPAKAIOT TUHAMHUKY
dbopMupOBaHUS UX CIIOCOOHOCTH K PEHICHUIO yUSOHOPAKTHUECKUX U
y4e0HOTIO3HABATEIBHBIX 33/1a4 U HABBIKOB MMPOCKTHOM JIEATETLHOCTH.
[TpoMeskyTouHast aTTecTaIus OCYIIECTBISETCS B X0/Ie COBMECTHOM OIIEHOYHOU
JESTENHHOCTH TIEAATOTOB U 00YYaIOMUXCs, T. €. SIBIISICTCS BHYTPEHHEH OIEHKOM.
Pe3ynbTaThl UTOrOBOM aTTECTAIIMHU BHITYCKHUKOB (B TOM YHCJIE TOCYIapCTBEHHOMN )
XapaKTepU3yIOT YPOBEHB JOCTHKEHUS MTPEAMETHBIX M METAPEIMETHBIX
PE3YJIbTATOB OCBOCHUSI OCHOBHOW 00pa30BaTEIbHON IPOTPaMMBbl OCHOBHOTO
o011iero o0Opa3oBaHusi, HEOOXOJUMBIX JJIS MPOJOJIKEHHs] 00pa30BaHUsI.



['ocymapcTBeHHAs (MTOTOBAsI) ATTECTAIUS BBITYCKHUKOB OCYIIIECTBIISCTCS
BHEITHUMU (TI0O OTHOIIICHUIO K 00pa30BaTeILHOMY YUPEKACHUIO) OpraHamu, T. €.
SIBJISICTCS] BHCIITHEH OLICHKOM.

IIpomesicymounou (konmpoavtas paboma)

10 xacc- 3HaHHWE TOJN0KEHUS TEOPUU CTPOCHUSI OPraHMYECKUX BelecTB A. M.
BytnepoBa mist 00bSICHEHHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHMs MacChl BEILIECTB; COCTAB, CTPOCHHE, PU3NUYECKUE U
XUMUYECKHE CBOMCTBA TUMUYHBIX MPEJICTABUTENCH Pa3IuUHBIX KIACCOB
OpraHUYECKUX, TeHETUUECKYIO CBSI3b MEXy HUMHU ypaBHEHUSIMHU
COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIUNA C UCTIOJIb30BAHUEM CTPYKTYPHBIX
bopmyr;

11 kiacc- 3nanue Ilepuoauyeckoil CUCTEMbI XUMHUYECKUX JIEMEHTOB, BUIOB

XUMHYCCKHNX CBH3CI\/JI, THUIIOB XUMHUYCCKHUX peaKHHﬁ, YMCHUC PACCTABJIATH
KO3(1)(1)I/IIII/I€TLI C IOMOUIIBIO JICKTPOHHOI'O 6ancha, IIOHATHUA OKHCIUTCIIb,
BOCCTaAHOBUTCIIb, CBOMCTBA OCHOBHBIX KJIaCCOB COGHHHGHHﬁ, MECTAaJlJIOB,
HEMCTAJIJIOB.



3. TemaTn4yeckoe NJIAHMPOBAHHE.

10 kaace
Ne | Tema KounyecTBo 4acos
1 | Teopernueckrie OCHOBBI OPraHUYECKON XHUMUHU. 3
2 | YrineBogoposl. 13
3 | Kucnopocoaepsxaiire opraHndecKiue CoeIMHEHUs 13
4 | Azotconepskaliie opraHnyecKue COeqMHEHUS 3
5 | BeicokoMoneKysipHbIE COEIUHEHUSI. 2
NTOT'O: 34
11 kaacc
Ne | Tema KoanuecTtBo yacoB
1 | TeopeTuyeckrue OCHOBbI XUMUU 13
2 | Heopranuueckasi XuMus 17
3 | XuMust 1 )KU3Hb. 4

HUTOI'O:

34
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