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Conep:xkanue y4eOHOI0 npeamera

10 knace
Opranuyeckasi XuMus

1. TeopeTuyeckne OCHOBbI OPraHUYeCKOH XUMHHU

IIpenmer opraHn4eckold XMMHHU: €€ BOZHMKHOBEHHE, Pa3BUTHE M 3HAYEHHUE B IIOJIyYCHHH HOBBIX
BELIECTB U MarepuasoB. Teopus cTpoeHus opraHuueckux coequHeHuit A. M. ByriepoBa, €€ ocHOBHbIE
nojoxenus. CTpyKTypHbIe (OpPMYIJIbI OpPraHMYECKHUX BeIIeCTB. ['OoMonorus, uzomepusi. XuUMHUYECKas
CBSI3b B OPTaHUYECKUX COCIMHEHUSAX — OJIMHAPHBIC U KPATHBIC CBS3H.

[IpencraBiaenue o KiIaccUpUKALMKM OpPraHWYECKUX BemlecTB. HomeHkiaTypa oOpraHMYecKux
COEMHEHUI (cucTeMaTHuyecKas) M TpUBUAIbHBIE Ha3BaHUS BAXHEMIINX IPEACTaBUTEIEH KJIaccoB
OpPraHUYECKHUX BEIECTB.

OKcrepuMEeHTalIbHbIE METO/Ibl H3YUEHUS BELECTB U UX MPEBPAILEHH: 03HAKOMJIEHHE ¢ 00pa3Lamu
OpPraHMYECKHUX BEIIECTB M MaTepuaJlaMd Ha UX OCHOBE, MOJEIUPOBAHUE MOJIEKYJ OpPraHM4eCKHX
BEIIECTB, HAOJIIOJICHUE M OIMCAaHUE JIEMOHCTPAL[MOHHBIX OIBITOB 10 MPEBPAILECHUI0 OPraHUYECKUX
BEIIIECTB NP HarpeBaHHH (TUIABJICHUE, OOYTIIMBAHNE M TOPCHHUE).

2. Y1i1eBOJ0PO/AbI

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH psia. MeTaH u 3TaH — npocTeiine NpeacTaBUTENn
QIKAHOB: (pU3MUYECKHE M XUMHUYECKHE CBOWCTBA (PEaKUMU 3aMEIICHUS M TOPEHUs), HaXOXKIACHUE B
IIPUPOJIE, IIOTYYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKMM psAf. OTWIEH M MPONMIEH — IpocTeine
IOPEJCTaBUTEIN  AJIKEHOB: (uU3MYeckue M XHMMHUYECKHME CBOICTBa (peakuuMu TUAPUPOBAHUSA,
raJIor€HUPOBAHMUS, THIPATalluK, OKUCIICHUS U MOJIMMEPHU3aLllN ), TOIYyY€HUE U IPUMEHEHUE.

Anxanuensl: OyranueH-1,3 u merundyraauen-1,3: crpoeHue, BaKHEHIINEe XUMUYECKUE CBOMCTBA
(peaxuust monumepu3anun). [lonyueHne CHHTETHYECKOTO KaydyKa U pE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHHS, FOMOJIOTMYECKUN psA. ALETUIIEH — IpocTermmit
IpEJICTaBUTENIb AJIKHUHOB: COCTaB, CTpO€HHE, (U3NYECKMEe W XUMHYECKHE CBOMCTBAa (peakuuu
THJIPUPOBAHUS, TAJIOT€HUPOBAHNUS, THAPATALINN, TOPEHHUS), TOJTyYCHHE U IPUMEHEHHUE.

Apenbl. beHzon: cocraB, cTpoeHHe, (HU3MUECKME U XHUMHYECKHE CBOICTBa (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), MOJIYYEHHUE U IpUMEHEeHHeE. 101yo: cocmas, cmpoenue, usuieckue u
XumMuueckue ceoucmea (peakyuu 2an02eHUposanus U HUMPOBAHUS), NOJYYeHUue U NpUMeHeHue.
TokcuuHOCTh apeHOB. I'eHeTnueckas CBsI3b MEXKIY YIVIEBOAOPOJAMH, NPUHAIICKALIMMHU K Pa3InIHbIM
KJ1accam.

[TpuponHble HCTOYHUKH YIiIeBoAOpoa0B. [Ipupoanslii ra3 u nonytHele HedTsaHbIE Ta3bl. HepTh 1
e€ mnpoucxoxiaenue. CnocoObl mnepepaboTkM He(THU: TEeperoHka, KpPEeKUHI (TepMHUYECKUH,
KaTaiuTHaeckuil), nuponus. [IpoaykTsl nepepaboTku HedTH, UX TPUMEHEHHE B MPOMBIIUICHHOCTH U B
ObITy. KaMeHHBIi yroib U IPOAYKTHI €ro nepepaboTKH.

DKcrepuMeHTalbHbIE METO/Ibl U3YUEHUS BEIIECTB U UX MPEBPAILCHUN: 03HAKOMIJIEHUE ¢ 00pa3iaMu
IIacTMacc, KaydykoB M pe3uHbl, Komekuuu «HepTs» u  «VYroiawp», MOAETUPOBAHHE MOJIEKYI
YIJI€BOJIOPOAOB U TaJIOT€HOMPOU3BOAHBIX, MTPOBEICHUE MPAKTUYECKON PAaOOTHI: MOJyY€HUE ATUIIEHA U
U3Y4YEHUE €T0 CBOMCTB.

PacuérHble 3anaum.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOIO
BEILIECTBA WJIM IMPOAYKTa PeaklUH IO M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOTHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIMH).




3. Kucaopoaconep:kauiue opranuueckue coenHeHHs

[IpenenpHbIE OAHOATOMHBIE CHHUPTHI. METaHON M 3TAHOJ: CTPOCHUE, (PU3NYECKHEe M XMMUYECKHE
CBOWCTBA (peakuuM C AaKTMBHBIMM MeETajllaMM, TaJloOT€HOBOAOPOJAaMH, TOpEHHE), IPUMEHEHHUE.
BonoponHele cBA3M Mexay MoJeKyJamMH cnupToB. JleficTBHME MeTaHoJa M 3TaHoja Ha OpraHu3M
YeJI0BEKa.

MHOroaToOMHbIE CIHUPTHI. DTUJICHIVIMKOJIb U TIMLEPUH: CTPOEHHE, (PU3NYECKHEe M XUMHUYECKHUE
CBOMCTBa (B3aUMOJEWCTBUE CO WLIEJOYHBIMU METAJUIaMH, KaueCTBEHHAas peakiys Ha MHOTOaTOMHBbIE
cnupThl). JlelicTBUe Ha OpraHu3M uenoBeka. [IpuMeHnenue rimuepuHa U STUIICHIJINKOIIS.

@deHou: CTpOEHHE MOJIEKYJbl, (U3UYECKHe W XMMHUYECKHe CBOMHCTBAa. TOKCHMYHOCTH (heHoIa.
[Ipumenenue peHomna.

Anpnerunsl U kemowusi. DopMaNbIETHA, allETANBICTUA: CTPOCHHE, (PU3MUYECKHE W XUMHUYECKHUE
CBOMCTBA (PEaKLMK OKUCICHHUS U BOCCTAHOBIIEHUS, KAUECTBEHHBIE PEAKLIUH), IOJTYYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE NpeiebHbIe KApOOHOBBIE KUCIOThI. MypaBbHHAsL U YKCYCHasi KUCJIOTBI: CTPOEHHUE,
¢u3nveckne U XMMUYECKHE CBOMCTBA (CBOKMCTBA, OOIIME /IS KJlacca KUCIOT, PeaKUus dTepr(HKaINn),
nojgydeHne u nupuMeHeHune. CTeaprHOBass M OJEMHOBAas KHCJIOTHI Kak NPEACTABUTENM BBICIINX
KapOOHOBBIX KUCJIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOIOIIEE AEHCTBHE.

CrnoxHble 3(upbl Kak NPOU3BOJHBIC KapOOHOBBIX KUCIOT. I'maponu3 cioxHbIX 3¢upoB. Kupsl.
I'maponus xupos. [IpuMeHenne xkupoB. bruosorudeckas posb KUPOB.

VYrneBoasl: cocraB, Kiaccu(uKanus yrieBogoB (MOHO-, AM- W TojUcaxapujsl). [nmokoza —
OpOCTEHIIMKA MOHOCAaXapHl: OCOOEHHOCTH CTPOEHUS MOJEKYJbl, (PU3MUECKHe U XMMHUYECKHUE CBONCTBA
(B3ammopetictBue ¢ ruapokcuaom memu(ll), oxucmenume ammuadHsiM pactBopoM okcuaa cepebdpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TIIOKO3bI), HAXOXKACHUE B MPHUPOJE, NMPUMEHEHUE, OUOIIOTHYECKast POJIb.
®otocunTe3. PPYKTO3a KaK N30MEP TIFOKO3BI.

Kpaxman u 1nemtono3a Kak HOpupoaHble nonuMepbl. CTpoeHHE Kpaxmaja U LEeJUTHOJI03bI.
dusnueckue U XMMUYECKHe CBOMCTBA KpaxMaia (THIpOoJin3, KaUeCTBEHHAs PEaKIUs C HOI0M).

DKcIepruMEeHTATbHBIE METO/IbI M3YUEHHS BEIIECTB U MX MPEBPALICHUN: TIPOBEICHHE, HAOIIOIeHUE U
OINMCaHWE JIEMOHCTPALMOHHBIX OTBITOB: TOPEHHE CIIMPTOB, KAYECTBEHHBIC PEAKIMH OJHOATOMHBIX
cnupToB (OKkHcIeHue 3Tanona okcuaoM Meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aUMOJICHCTBUE TIUIEPHUHA
¢ ruapoxkcunom meau(ll)), anmprerngoB (OKHCIEHHME aMMHAuyHBIM pacTBOpoM okcuzaa cepedpa(l) u
ruapokcuaoM menu(ll), B3aumoneicTBUe Kpaxmajia C HOJIOM), NPOBEIACHHE MPAKTHUYECKONH pabOThI:
CBOMCTBA PaCTBOPA YKCYCHOM KHCIIOTBI.

PacuérHbie 3anaun.

Bbruucnenuss mo ypaBHEHUIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BEIIECTBA WJIM MPOAYKTa PEaKIUU 10 M3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO M3 MCXOJIHBIX
BEIIECTB HJIU MPOYKTOB PEAKITUH).

A3oTcoaeprKaIe OpraHu4ecKue CoeIMHEHHS.

AMUHOKHCIIOTBI Kak aM@oTepHble oOpraHuveckue coequHeHus. dusznyeckne U XUMHUYECKHUE
CBOICTBA aMUHOKHCIIOT (Ha TIpUMepe TINIKHA). bruomorndeckoe 3HaYeHHEe aMHHOKHUCIOT. [lenTuapt.

benku kak MpUpOAHBIE BEICOKOMOJICKYISIPHBIE coenHeHus. [lepBuyHasi, BTOpUYHas ¥ TPETUIHAS
CTpYyKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEJIKOB: IMJIPOJIN3, ACHATYpalusi, KAYeCTBEHHbIEC peaKkIMi Ha
OemnKu.

DKcIepruMEeHTATbHBIE METOABI U3YUEHHsSI BEIIECTB U WX TPEBPANICHUN: HAOIIOACHNUE U OIHCaHHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JICHATYpAIMs OCIKOB TP HArPEBAHUH, IBETHBIC PEaKIIUU OSIIKOB.

4. BbICOKOMOJIeKY JISIPHbIE COeIMHEHUA

OcCHOBHbIE TOHSTHS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHUI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJUMEpU3ALNU, CPeOHss MoJieKyispHas Macca. OCHOBHbBIE METOMbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUN — OJMMEPU3aLMsl U TOJIMKOHACH AL



DKcrepuMEeHTabHbIE METO/IbI U3YUEHUS BEIIECTB U UX MPEBPAILCHHI: 03HAKOMJICHHE C 00pa3aMu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBSI3H.

Peanuzanuss MeXNnpeaMETHBIX CBA3€H INpu M3ydeHUMM opraHudeckod xumuu B 10 Kiacce
OCYILIECTBIISIETCSl YEPE3 MCIOJB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHSATHM, TaK W IMOHATHH,
ABJIAIOIUXCSI CACTEMHBIMHU JUISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOue ecTecTBEHHO-HAy4HbIE IOHATHUS: SIBIEHUE, HAay4HbIM (hakT, TUIoTe3a, 3aKOH, TEopus,
aHalu3, CHUHTe3, KiaccupuKanus, I[EepUOANYHOCTb, HAOJIOJEHHE, W3MEpEHHe, HKCIEPUMEHT,
MOJEIINPOBAHUE.

®usnka: Marepusi, SHEprus, Mmacca, aToM, 3JIEKTPOH, MOJEKYJa, 3HEPreTUYECKUIl YpPOBEHb,
BEILIECTBO, TeNO, O0BbEM, arperaTHoe COCTOSIHME BELIECTBA, (PU3MUECKHE BEJIMYMHBI M €AMHUIBI HX
MU3MEpEHHUS.

buonorust: knerka, opraHuszM, Ouochepa, OOMEH BeELIECTB B OpraHu3Me, (POTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIBI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, MIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHoNOrus: NHILEBbIE INPOAYKTHl, OCHOBBI DPALMOHAIBHOIO IIUTaHMs, MOIOLIME CpPEICTBa,
JIEKapCTBEHHbIE M KOCMETUYECKHE IIpernaparbl, MaTepualbl U3 HCKYCCTBEHHBIX M CHHTETUYECKHX
BOJIOKOH.

11 knace
OO0uas 1 HeOpraHu4vecKass XMMusi

1. TeopeT4eckne 0CHOBbI XUMHUH

XuUMHUECKUH 37eMeHT. AToM. Slapo atoma, M30TOMbI. DIEKTpOHHas 000J0uKa. DHEpPreTHyecKue
YPOBHH, TIOAYpPOBHU. ATOMHbBIE opOuTamu, S-, P-, O- smemeHThl. OCOOCHHOCTH pacIpeeICHuUs
JJIEKTPOHOB IO OpOUTaIsIM B aroMax »3JEMEHTOB IMEPBBIX YETBIPEX MEPHUOJO0B. OIJIEKTPOHHAS
KOH(UTrypanus aTOMOB.

Ilepnonnueckuil 3akoH u Ilepuoauyeckas cucremMa xumuyeckux syeMeHToB [[. M. Menneneesa.
Cas13p nepuoanyeckoro 3akona u Ilepuoauueckoit cucremsl Xxumuyeckux aneMeHnTos 1. M. Menneneena
C COBPEMEHHOW Teopuel CTPOCHHUs] aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHWMHUYECKHX
JJIEMEHTOB U 00pa3yeMbIX MMH NPOCTBIX M CIOXKHBIX BELIECTB MO IpyMNNaM M IepuojaM. 3HaueHUe
MIEPUOJIUYECKOI0 3aKOHA B PA3BUTUH HAYKH.

Crtpoenue BemiecTBa. XUMHUYECKas CBsI3b. BUbpl XUMUUEeCKON CBSA3M (KOBaJIGHTHAs HEMOJSpHAS U
NoJisipHasi, MOHHAs, MeTajuinueckas). MexaHu3mbl 00pa3oBaHUSI KOBAJIEHTHONM XMMHMYECKOH CBS3U
(oOMeHHBI M JTOHOPHO-AaKLENTOpHBIN). Bonopoanas cBs3b. BaneHTHOCTh. DIEKTPOOTPULIATENBHOCTb.
Crenenb okucieHus. MIoHbI: KaTUOHBI U aHUOHBI.

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMSI. 3aKOH ITOCTOSTHCTBA COCTaBA BEHIECTBA.
THUIBI KPUCTAIINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAIUINYECKON PEMIETKH.

IlonsaTe o0 pucnepcHbIX cucremax. VICTHMHHBIE W KOJUIOMJHBIE pacTBOpBL. MaccoBas 10t
BEIIECTBA B paCTBOPE.

Knaccugukanus Heopranuyeckux coeauHeHuil. HomeHkiaTypa HeOpraHMYeCKHX BEIIECTB.
['eneTndeckas CBA3b HEOPraHUYECKHUX BEIIECTB, IPUHAMICKANIUX K PA3IIMYHBIM KIIACCaM.

Xumunyeckas peakius. Kinaccuduxanus XMMHUYECKUX PEeaKIMi B HEOPTraHWYECKOW U OpraHndecKou
XUMHHM. 3aKOH COXpPaHEHMsI MacChl BEILIECTB, 3aKOH COXPAaHEHUS W IIPEBpAILlEHUs DSHEPruu IpH
XUMUYECKHUX PEaKLUX.



CKOpOCTh peakiinu, €€ 3aBUCUMOCTh OT pa3inyHbIX (hakTopoB. OOpaTUMbIC peakiuu. XUMHUIECKOe
paBHOBecHe. DaKTOPBI, BIUSIOLIME HA COCTOSTHUE XUMUYECKOro paBHoBecus. [Ipunnun Jle [larense.

DnekTponuTHdeckas auccoruaius. CuibHbIC U Ci1a0ble AJIeKTpoauThl. Cpena BOIHBIX pacTBOPOB
BEILIECTB: KUCJIas, HEUTpaJibHAas, IEJI0YHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIIHHBIC PEAKIIUHU.

DKCIEpUMEHTAIbHbIE METOJbl M3Y4YECHHsS BEUIECTB U HUX MPEBPAICHUI: JEMOHCTpalus TaOIuIl
«llepuogmueckas cucrema xumuueckux osnemeHtoB JI. WM. MengeneeBay, u3ydyeHHE MoJeeH
KPUCTAJUTMYECKUX DPEIIETOK, HAOJMIOICHUE M OMHCAaHUE JEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OMBITOB
(pa3znoxeHue TEepoKCHaa BOJOPOJa B MPHUCYTCTBHHM KaTajlu3aTopa, OMpeaelieHHe Cpeabl PacTBOPOB
BEIIECTB C TIOMOIIBIO YHHUBEPCAIBLHOIO WHIMKATOpPA, pEaKIMd HMOHHOrO OOMEHa), MpOBEJCHUE
MPAKTHYECKON paboThl «BrnusiHue pa3snudabiX (pakKTOPOB HA CKOPOCTh XUMUYIECKOU PEAKITUI.

PacuéTHrle 3aqaun.

Pacuétsl 1o ypaBHEHUSIM XUMHYECKHUX PEAKLIHMK, B TOM YHCIE TEPMOXUMHUYECKHUE PACUETHI,
pacy€ThI C UCTIOJIH30BAHUEM MOHSATHS «MACCOBAs IOJIS BEIIECTBAY.

2. Heopranuyeckasi XuMHUA

Hemeramnsl. [lonoxxenue HemeramoB B Ilepuoguueckoit cucreMe xumuueckux sneMmeHtoB [I. U.
MenzeneeBa u 0coOEHHOCTH CTpoeHus aromoB. dusnueckue CBOWCTBA HEMETAIOB. AJIIOTPONHUSA
HEMETaJUIOB (Ha MpUMEpPE KUCIopoaa, cepsl, hocdopa u yriepoaa).

XUMUYEeCKHE CBOMCTBA BaXKHEUIIMX HEMETaNIOB (TaJoreHoB, cephl, a30Ta, Gocdopa, yriaepoaa u
KPEMHUS) U UX COSAMHEHUN (OKCHUJIOB, KUCIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COCITUHEHUIN).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnsl. [lonoxxenne MeramuioB B llepuomnmueckoi cucrteme xmMuueckux snemeHToB [[. H.
MenneneeBa. OCOOEHHOCTH CTPOEHMSI 3JIEKTPOHHBIX 000JI0Y€K aTOMOB MeTajuioB. OOuue gpusndeckue
cBoiicTBa MeTauoB. CIUIaBbl METAIIIOB. DJIEKTPOXUMHUYECKUN Psijl HAIIPSHDKEHUH METaJIJIOB.

XUMHYECKUE CBOMCTBA BaXHEHIIMX META/UIOB (HATPHUH, KaJWi, KaJbIIMA, MarHui, aTrOMUHUM,
LIUHK, XPOM, XKeJI€30, MEJIb) U UX COCAUHEHUH.

O611me cnocoObl moyyeHust MeTayioB. [IpuMeHeHne MeTalioB B ObITY M TEXHUKE.

OKCIEpUMEHTAJIBHBIE METOJBbl M3Y4YEHMsI BELIECTB M UX MPEBPALIECHUI: H3y4YEHHE KOJUIEKIIMH
«Meramiel ¥ CIUIaBbl», 00pa3l0OB HEMETAJJIOB, PEUIEHHE >KCIEPUMEHTAJIbHBIX 3a]a4, HAaOJII0JeHHE U
OMMCAaHUE JIEMOHCTPAIIMOHHBIX U JJAOOPATOPHBIX OIBITOB (B3aUMOJEHCTBUE T'MJIPOKCHA aJOMUHUS C
pacTBOpaMH KHCJIOT M 1eJIouei, KaueCTBEHHbIE peaKIIMU Ha KaTHOHBI METAJIIIOB).

Pacuérnbie 3anaymn.

Pacuérsl mMacchl BemiecTBa WM 00bEMa ra3oB M0 W3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce WIIHU
00BEMY OZTHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA)
IPOAYKTOB PEAKIUH, ECIIU OJHO U3 BEUIECTB UMEET IPUMECH.

3. XuMHUs U )KU3Hb

Ponp xumMum B oOecrnieueHUM HKOJIOTMUYECKOM, JHEpreTHYeckod W MuiieBoid 0e30macHOCTH,
pa3BUTUN MeAULUHBL. [IoHATHE 0 HAYYHBIX METO/AaX MO3HAHUS BELIECTB U XUMUYECKUX PEAKIIUI.

[lpencraBiaenus o0 OOMMX HAYYHBIX NPUHIMIIAX POMBIIUICHHOTO IOJIYYEHHsS] BaXXHEUIIMX
BEIIIECTB.

YenoBek B MHpe BEIIECTB U MaTepUaJIOB: BaKHEMIIME CTPOUTEIbHbIE MaTepUabl,
KOHCTPYKLIMOHHBIE ~MaTepHallbl, KpacKd, CTEKJIO, KepaMHMKa, MaTepuaibl s  DJIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHMYECKUEe U MUHEpaJIbHbIE YI00pEHUs.

XuMHS U 370pOBbE YEJIOBEKA: MpaBWa HCHOJIb30BaHMA JIEKAPCTBEHHBIX IPENaparoB, MpaBHUIIa
0€30I1aCHOT0 MCII0JIb30BaHMsI ITPENapaToB ObITOBOM XUMHUM B TOBCEJHEBHOM JKU3HU.



Me:xnpeamerHblie CBA3H.

Peanuzanus MeXIpeIMETHBIX CBsI3€l PH U3Y4eHUH 001Iel 1 HeopraHuueckoi xumuu B 11 kiacce
OCYILECTBIISICTCS. Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK U INOHSTHH,
ABJIAIOIUXCSI CACTEMHBIMH JUISl OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO0mme ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOpHSs, aHAJINU3, CHHTE3,
KJaccu(uKanus, NepuoANIHOCTb, HAOII0IEHUE, SKCIIEPUMEHT, MOACITUPOBAHNE, U3MEPEHHE, SIBICHUE.

®usuka: wmarepus, OHEpPrus, Macca, aroM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, H30TOIl,
PalMOaKTUBHOCTb, MOJIEKYJIa, SHEPIreTUUECKUI YPOBEHb, BEILIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSHUE
BEILIECTBA, (PU3MUECKHE BETUUUHBI M €JMHULIBI UX U3MEPEHUS, CKOPOCTb.

Buonorus: kinerka, opraHusM, SKocHcTeMa, Onocdepa, Makpo- ¥ MUKPOIJIEMEHTHI, BUTAMUHBI,
0OMEH BEIIECTB B OpraHU3Me.

['eorpadus: MuHepaiibl, TOPHbIE IOPO/IbI, MOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: XUMHYECKas MPOMBINUIEHHOCTb, METAJULYPrus, IPOU3BOJICTBO CTPOUTEIBHBIX
MaTepUasoB, CEIbCKOXO3AUCTBEHHOE IPOU3BOJCTBO, NMUIEBAsl NMPOMBIIUIEHHOCTD, (hapMalleBTHUYECKas
IIPOMBILUIEHHOCTh, IPOU3BOJICTBO KOCMETHMYECKUX IIPENaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX
MaTEepUasoB, NIEKTPOHHASI IPOMBIIIEHHOCTb, HAHOTEXHOJIOTHH.



IInanupyemble pe3yabTaThl 0CBOEHHS Y4eOHOI0 MpeAMeTa

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yidbTaTaM OCBOCHHS OOYYaIOIUMUCS MPOTPaMM
cpemHero ooOmero o0pa3oBaHUsS (JTUYHOCTHBIM, METAampeIMETHBIM ¥ MpeaMeTHbiM). HayuHo-
METOJMYECKOW OCHOBOHM ISl pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHMSI MPOTPaMM CPEIHEro
o011ero o0pa3oBaHus ABISETCS CUCTEMHO-/IEATEIbHOCTHBIN MOAXOI.

B cooTBeTcTBHM C CUCTEMHO-IEATEILHOCTHBIM MOJIX0/0M B CTPYKTYpPE JTUYHOCTHBIX PE3YJbTaTOB
OCBOCHHUSI TpeaMeTa «XHMHUS» HAa YPOBHE CpPETHEro oO0Iero oOpa3oBaHUs BBIICICHBI CICIYIOIIHE
COCTaBJISIOLIHE:

® OCO3HaHWe OOy4YalOUIMMHUCS POCCUHCKON TIpaXJIaHCKOW MIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIEICHHUIO;

e HaJIMYME MOTUBALIMU K OOYUEHHUIO;

e [IeJICHANPABICHHOE pa3BUTHE BHYTPEHHUX YOEXKICHMI JHMYHOCTHU HA OCHOBE KIFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BON HAYKH XUMUMU;

® TOTOBHOCTh M CHOCOOHOCTh OOY4YaloIIMXCS PYKOBOJACTBOBAaThCS B CBOCH JAESITETBHOCTU
[IEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MIPUCYIIIMMHU LIEJIOCTHOM CHCTEME XUMUYECKOT0 00pa30BaHus;

e HaJIMYME MPABOCO3HAHUS JKOJOTHMUYECKOW KYJIbTYphl U CIOCOOHOCTH CTAaBUThH IIEJIM U CTPOUTH
YKU3HEHHBIC IJIaHbIL.

JlugHOCTHBIE PE3yNAbTATHl OCBOCHHUS MpeAaMeTa «XHUMHs» JOCTHTAIOTCS B €IUHCTBE YYEOHOU U
BOCITUTATEILHON JEATEIbHOCTH B COOTBETCTBUU C T'YMAHHUCTHYECKUMH, COLIMOKYIbTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH U HJ€ajJaMH POCCUHUCKOrO TPaKJAHCKOTO OOIecTBa, MPUHSATHIMU B
o0miecTBe HOpPMaMHM U TMpaBWJIaMU TOBEACHHUS, CHOCOOCTBYIOIIMMH MpOIlecCaM CaMOIIO3HAHUSA,
CaMOPAa3BUTHUSI K HPABCTBEHHOTO CTAHOBJICHHS JINYHOCTH O0yUYarOIINXCA.

JlugHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa «XHUMHSI» OTPAKAIT CHOPMUPOBAHHOCTH OIBITA
MO3HABATENIbHON U MPAKTUYECKON NeATEeTbHOCTH O0yYaroUIuXcs M0 peaau3allii MPUHATHIX B OOIIECTBE
LIEHHOCTEH, B TOM YUCJIE B YACTHU:

1) rpa:xnaHcKoOro BOCIMTAHUA:

® OCO3HAHHS 00YYAIOUUMHUCA CBOMX KOHCTHUTYIIMOHHBIX TIPAaB U 00SI3aHHOCTEH, YBAXKEHUS K 3aKOHY
Y TIPaBOTIOPSAJIKY;

® TIPEJICTABIICHUS O COIMAIIBHBIX HOPMAaX M MPABMIIAX MEXITMUYHOCTHBIX OTHOIIIEHUN B KOJIJIEKTUBE;

® TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIHHOCTH MPU CO3JAHUU Y4YEOHBIX IPOEKTOB,
pelieHnn yueOHBIX U MTO3HABATENIbHBIX 3a71a4, BHITOJTHEHUN XUMHUECKUX dKCIICPUMEHTOB;

® CIIOCOOHOCTH TIOHWMAaTh M NMPHHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI IPYTHX TpU
aHaJIN3€ Pa3IUYHBIX BUJIOB yUeOHOM NESITEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIMTAHMS

® [IEHHOCTHOI'O OTHOIIECHUS K UCTOPUUYECKOMY U HAYYHOMY HACIEANI0 OT€UECTBEHHON XUMUU;

® YBAXKEHHs K MPOIIECCY TBOPYECTBA B OOJACTH TEOPUH W MPAKTHYECKOTO NMPUMEHEHUS] XHMHH,
OCO3HAHUS TOTO, YTO JIOCTHKEHHUS HAYKH €CTh PE3YJbTAT JIUTEIbHBIX HAOIIOIEHUN, KPOMOTIMBBIX
AKCIIEPUMEHTANBHBIX TTOMCKOB, TTOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTHKOB;

e HHTEpeca M MO3HABATEIBHBIX MOTHBOB B MOJYYCHUHU M MOCIEAYIOUIEM aHanu3e uH(opmanuu o
MEPEOBbIX JTOCTUKEHUAX COBPEMEHHOM OTEYECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

® HPABCTBEHHOTO CO3HAHUS, STUIECKOTO MTOBEIACHUS;

® CIIOCOOHOCTH OIICHMBATH CUTYAllMH, CBS3aHHBIE C XUMHUYECKUMU SIBICHUSMHU, W MPUHUMATH
OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;



® TOTOBHOCTH OLICHMBATh CBOE MIOBEJIEHUE U IMOCTYIIKM CBOMX TOBApHILEH C MO3ULUIN HPAaBCTBEHHBIX
Y TIPaBOBBIX HOPM M OCO3HAHHE MOCIEICTBUIN 3TUX MOCTYIKOB;
4) popmMupoBaHHs KYJIbTYPHI 310POBbS:
® [IOHMMaHHMs IEHHOCTEH 370poBOro M 0Oe30macHoro obOpa3a JKW3HH, HEOOXOAWMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHUYECKOMY 3/10POBBIO;
e coOumoieHus mpaBui 6€30MacHOro 0OpalIeHHs C BEIIECTBAMH B OBITY, IIOBCEIHEBHOW JKU3HU U B
TPYAOBOM AEATEIBbHOCTH;
® T[IOHMMAaHHs LIEHHOCTH MPaBWJI WHIUBUAYAIBHOTO M KOJUIEKTUBHOTO O€30MacHOro MOBENIEHUS B
CUTYaLUsX, YTPOKAIOLIUX 3/10POBbIO U XKU3HU JIIOJIEH;
® OCO3HaHMs TIOCJIEICTBUH M HENPHUSATHS BPEOHBIX MPUBbIUEK (YMOTpeOJICHUS aJIKOTOJIA,
HapKOTHKOB, KYpEHHUS);
5) Tpy1oBOro BOCIUTAHMS:
® KOMMYHHMKAaTHBHOI KOMIETEHTHOCTH B y4€OHO-UCCIIEN0BATENBCKON AesITEIbHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUECKOHN U IPYTHX BUJAX JACSITEIbHOCTH;
® YCTAaHOBKH HA aKTHBHOE Y4YacTHE B PEHICHUU MPAKTHUECKUX 3a/1ay COLMAIbHON HANpaBIEHHOCTH
(B pamMKax CBOEro KJlacca, IIKOJIbI);
e HHTEpeca K IMPAKTUYECKOMY H3Y4YEHMIO NMPOQECCUMl pa3iaMuHOIOo poja, B TOM YHCJIE HA OCHOBE
MPUMEHEHUS MTPEIMETHBIX 3HAHUH 110 XUMUU;
e yBaXXEHMs K TPY.Y, JIOJSAM Tpya U pe3yabTaTaM TPYAOBOM AESITEIbHOCTH;
® TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HHIMBHIYalbHOM TpaeKkTOpUM 0OpazoBaHusi, Oymyliei
npodeccuu M peaju3aluud COOCTBEHHBIX J>KU3HEHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U IOTPEOHOCTEH 00I1IeCTBa;
6) 3K010rNYecKOro BOCIIMTAHUSA:
® DHKOJIOTHYECKHU 11€JIeCO00Pa3HOr0 OTHOILEHHS K MPUPOAE, KaK UCTOYHHUKY CYIIECTBOBaHMS KU3HU
Ha 3eMiie;
® [IOHMMaHMs TJO00AJBHOIO XapakTepa HSKOJOTMYECKHX MpoOJieM, BIMSHHUA 3KOHOMUYECKHX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON M COLIMATIBHOM CPEJIbL;
® OCO3HaHHUS HEOOXOJUMOCTH HCIIOJIb30BAaHUS JIOCTHXKEHUH XUMMU JUIS PpEIIEHUS BOIPOCOB
paloOHaIbHOIO IPUPOIONOIB30BaAHUS;
® AaKTMBHOI'O HENPUATHS AEHCTBUM, NPUHOCAIIMX BPEI OKPY)KAMOIIEH MPUPOJHOM cpene, yMEHUus
IPOTHO3UPOBATh HEOIArONMPUSATHBIE 3KOJOIMYECKHE TIOCIEACTBUS MPEINPUHUMAEMBIX ACUCTBUI U
IIpeoTBpallaTh UX;
® HaJgM4Msg Pa3BUTOrO  BKOJOTMYECKOTO  MBIIUIEHUS, OSKOJIOTMYECKOW KYJIbTYphl, OIBITA
JEATEIIBHOCTH 3KOJOTMYECKON HAIPAaBIEHHOCTH, YMEHMsI PYKOBOJCTBOBATHCS UMM B IIO3HABaTEJIbHOM,
KOMMYHHUKaTUBHOW U COLIMAJBbHOM TpPAKTUKE, CHOCOOHOCTH M YMEHHUS aKTUBHO HPOTHUBOCTOSITH
U7E0JI0ruu XeMopoouu;
7) HEHHOCTH HAYYHOI'0 NIO3HAHMA:
e Cc(hOpPMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HaYK{ ¥ 00IIIeCTBEHHOW NPAKTUKU;
® T[IOHUMaHMs CeUUPHUKU XUMHUU KaK HAyKH, OCO3HAHUS €€ posikd B (OPMUPOBAHUHU PALIMOHAIBHOTO
HAYYHOTO MBIIUICHUS, CO3JaHUU LIEJIOCTHOIO MPEICTaBIEHUS 00 OKPY)KaIoOIeM MHpE KaK O €JUHCTBE
IPUPOJBI U YEJIOBEKa, B MO3HAHUM MPUPOJIHBIX 3aKOHOMEPHOCTEH M pelleHuu MpoOJeM COXpaHEHUs
IPUPOJIHOTO PAaBHOBECHS;
e yOeXIEHHOCTM B 0CO00H 3HAYUMOCTH XHMHMU JJIi COBPEMEHHOW IMBHIM3ALMM: B €&
T'YMaHUCTHYECKON HAMpPaBJICHHOCTH W BAXXHOUW POJIM B CO3JaHUHM HOBOW 0a3bl MaTepHUATbHON KYJIbTYPHI,
pelIeHNH TII00aTbHBIX MPOOJIEeM YCTOWYHBOTO PAa3BUTHS UYEIIOBEUECTBA — CHIPHEBOW, YHEPTETHUECKOM,



NUILEBOM M 3KOJIOTUYECKON OE30MaCHOCTH, B PA3BUTHH MEIUIMHBI, 00ECIICUEHNH YCIOBUHN YCIEIIHOTO
TpyZa ¥ SKOJIOTUYECKH KOM(POPTHOH KU3HU KAXKI0T0 YJieHa O0IIeCTBa;

® CCTECTBEHHO-HAYYHOH I'PAaMOTHOCTH: IIOHMMAaHHMS CYIIHOCTH METOIOB IO3HAHUS, HCIOIb3YEMbIX
B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJIy4aeMble 3HAHHS ISl aHadu3a U OObACHEHHS
SBJICHUI OKPYXAIOLIET0 MHUpa M MPOMCXOAAIIMX B HEM HM3MEHEHUH, YMEHHs JIelaTh O0OOCHOBaHHBIC
3aKJIFOYCHHS] Ha OCHOBE HAyYHBIX (DAaKTOB M MMEIOIIMXCS JAaHHBIX C LEJNBI0 MOIYYCHHS JTOCTOBEPHBIX
BBIBOIOB;

® CHoCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XUMHUECKUE 3HAHHS JJIs pelIeHus mpodiemM B
peabHBIX KU3HEHHBIX CUTYallUsX;

e HHTEpeca K IO3HAHMIO U UCCIIEI0BATENILCKON NEATEIbHOCTH;

® TOTOBHOCTU M CIIOCOOHOCTH K HETPEPHIBHOMY O0Pa30BaHUIO M CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJYYEHHUIO HOBBIX 3HAHHUH MO XMMUHU B COOTBETCTBHH C )KU3HEHHBIMH MOTPEOHOCTSAMU;

e HHTEpeca K 0COOCHHOCTSIM TPY/la B Pa3IUUHBIX chepax NpodhecCHnOHANIBHON 1eSTEIbHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI
MertanpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS YU4EOHOro TpeaMmeTa «XHUMHUS» Ha YPOBHE CPEIHETrO
o01mero oOpa3oBaHuUs BKIFOYAKOT:

e 3HayWMble Ui (QOPMHPOBAHUS  MHPOBO33PEHHS  OOYYAIONIMXCS  MEXIUCIHUILTHHAPHBIC
(MeXmpenMeTHbIE) OOIICHAYyYHbIC TMOHITHS, OTPaXKAIOIIUE IEJOCTHOCTh HAYYHOW KapTHHBI MUpa H
cnenn(UKy METOJIOB MO3HAHMUS, HCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHS,
SIBIICHUE, TIPOIECC, CHUCTEMa, HAYYHBIH ()aKT, MPHUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH, TECOPHS,
UCCJICIOBaHKE, HAOIIOICHUE, N3MEPEHUE, SKCIICPUMEHT U JIPYTHEC);

e yHUBEpCaJbHbIC Y4eOHbIC JCHCTBHs (IIO3HABATEIBbHBIC, KOMMYHHKATHBHBIC, PETYJISTHBHEIC),
obecnieunBaromue ¢GopMupoBaHue (YHKIIMOHAIBHON T'PaMOTHOCTH M COLMAIBHOM KOMIIETEHIINH
o0yJaromuxcs;

® CIOCOOHOCTH o0yJaronuxcs HCIIOIL30BaTh OCBOCHHEIE MEXIUCIUTIITHHAPHBIE,
MHUPOBO33pEHYECKUE 3HAHUS U YHUBEpCaIbHbIe y4eOHBIE NEHCTBUS B MO3HABATENBHOM M COLMATBHON
TIPAKTHKE.

e MeranpeaMeTHbIe  Pe3yJNbTaThl  OTPAKAIOT  OBIAJCHWE  YHUBEPCATBHBIMH  YICOHBIMH
MO03HABATEIEHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSMHU.

ORi1ajieHHe YHHBEPCAJbHBIMU Y4€OHBIMHU MO3HABATEIbHBIMH 1€HCTBUSIMU:
1) 6a3oBbIe JIOTHYecKHe TeCTBUSA:

® CaMOCTOSITENbHO  (OPMYNHUPOBATh U  aKTyaIU3UpOBaTh  MpoOIeMy, BCECTOpOHHE €€
paccMaTpuBaTh;

® ONpeneNsTh IeNu JAeSITeNbHOCTH, 3a/laBas MmapaMeTpbl U KPUTEPUU UX JOCTHXKEHHUS, COOTHOCUTH
pe3yIbTaThl ACSITENLHOCTH C IOCTABICHHBIMU IEJISIMH;

® HCITOJIB30BATh NMPU OCBOSCHUH 3HAHUH MPUEMBI JIOTHIECKOTO MBIIIICHUS — BBIJICISITh XapaKTePHBIC
MPU3HAKU TOHSATUN M yCTaHABIMBATh MX B3aUMOCBS3b, HCIIOIH30BATh COOTBETCTBYIOIINE MOHATHUS IS
O0OBSICHEHUS OT/IETBHBIX (DAKTOB U SIBJICHUM;

® BBIOMPATH OCHOBAHUS Y KPUTEPHUH JUIS KTacCH(DUKAIIMH BEIIECTB M XUMUICCKUX PEAKITHIA;

® YCTaHABIIMBATH MPUYNHHO-CJICICTBEHHBIC CBSI3U MKy N3y9IaeMbIMU SIBJICHUSIMU;

® CTPOUTH JIOTHYECKHE pacCyXJeHHUS (MHIYKTHBHBIC, JCTyKTHBHBIC, IO AHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH ¥ TIPOTHBOpPEYMS] B PACCMATPUBAEMBIX SBICHHSIX, (OPMYIHPOBATh BBIBOJBI H
3aKJIFOYEHUS;

® IIPUMEHSATH B MPOIECCE TTO3HAHMS, UCTIOIb3YeMbIE B XHMHH CUMBOJIMYCCKUE (3HAKOBBIC) MOJICIIH,
peoOpa3oBhIBATh MOJCIBHBIC MPEJICTABICHUS — XUMHYCCKHHA 3HAK (CHMBOJI) DJIEMEHTA, XMMHUYCCKas
dbopMyIia, ypaBHEHHUE XUMHUCCKON PEAKIIMHM — IMPU PEIICHUU Y4eOHBIX TIO3HABATEIBHBIX U MPAKTHICCKHX



3a1a4, MPUMEHATh Ha3BaHHbIE MOJICJIbHBIC NPEACTABICHUS JJS BBISBICHUS XapaKTEPHBIX NPU3HAKOB
U3y4aeMbIX BEIIECTB M XUMHUYECKUX PEAKLIUH.
2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

e BIAJETh OCHOBAMH METOJIOB HAYYHOI'O MTO3HAHUS BEIIECTB U XUMUUYECKUX PEaKIIU;

e (opmynupoBaTh LIETU U 33Jja4U UCCIIEOBAHUS, UCIIOIb30BaTh MOCTABICHHbBIE U CAMOCTOATEIHHO
chopMyIHpPOBaHHBIE BOMPOCH B KayecTBE HHCTPYMEHTA MO3HAHUS M OCHOBBI Ui (OPMHUPOBAHHSA
TUIOTE3bI M0 IPOBEPKE MPAaBUILHOCTH BBICKA3bIBAEMbBIX CYXKICHUM;

e BIAJCTh HAaBBIKAMU CAaMOCTOSITEILHOTO  IUIAHUPOBAHMS U IPOBENEHUS  YUYEHUUYECKHUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBAThH YMEHHs HAOMIOJaTh 3a XOJOM Ipollecca, CaMOCTOSITENBHO
IPOTHO3UPOBATH €ro pe3yabTar, (OpMYyIHPOBaTH 00OOIIEHUSI M BBHIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH
PE3yNIbTaTOB MCCIEAOBAHNUS, COCTABIIATH OOOCHOBAHHBINM OTUET O IPOJIEIIAHHON padoTe;

® [pUOOpETaTh OMBIT YYEHWYECKOH HCCIeNOBATENbCKOH M MPOCKTHOM AEATENbHOCTH, HPOSIBISATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIIEHHUS MPAaKTUYECKHUX 3a7ad,
MPUMEHEHHUIO Pa3IMYHbIX METOOB IMO3HAHUSI.

3) pabora ¢ undgopmanmeii:

® OpHCHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HHGOpMANMK (HAYYHO-TIOMYJSpHAs JUTepaTypa
XUMHYECKOTO COJIepKaHUs, CIIpaBOYHbIEC MOCOOUS, pecypchl MIHTepHETa), aHANU3UPOBaTh WH(GOPMAIUIO
pa3MyHBIX BUAOB W (OpPM TPEACTABICHUS, KPUTHYECKH OLEHUBATh €€ OCTOBEPHOCTh U
HETPOTUBOPEYHBOCTD;

e (opmynHpoBaTh 3aMPOCHl U MPUMEHSATH Pa3IMYHbIE METOJBI MPU MOUCKE U 0TOOpe HH(pOpMAaLIHH,
HEOOXOIMMOM ISl BBITOJTHEHUSI y4eOHBIX 3a/1a4 ONPEICIEHHOTO TUIIA;

e MpuoOpeTarh OMNBIT HUCHOJIb30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
pa3IMYHBIX TOUCKOBBIX CUCTEM;

® CaMOCTOSTENIbHO BBIOMpPATh ONTUMAJbHYIO (OpMy MpeACTaBIeHUS HWHPOPMALUU (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JAPYyTHE);

® UCMOJb30BaTh HAyYHBIH SI3bIK B KAUeCTBE CPEJCTBAa MpPHU paboTe ¢ XUMHUYECKOW MH(popmanueil:
OPUMEHATh MEXIpeaMeTHble ((pu3nueckue U MaTeMaTHYeCKue) 3HAaKM U CUMBOJBI, (HOpMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;

® HCIOJB30BATh M MPEOOPA30BBIBATH 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATIISTHOCTH.

OsJiaieHne YHUBEPCAIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

® 3a7aBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMOWl TeMbl B XOJ€ IHajora W/WIU JUCKYCCHH,
BBICKA3bIBaTh H/IeH, (HOPMYIHPOBATH CBOM MPEUIOKEHHUS OTHOCHUTEIHHO BBITOJHEHHS TPEII0KESHHON
3a/1a4i;

e BBHICTYNaTh C IMpe3eHTAlMedl pe3ylbTaTOB IMO3HABATENbHON JEATEIBHOCTH, MOIYYEHHBIX
CaMOCTOSITETFHO MJIM COBMECTHO CO CBEPCTHHKAMHU TPH BBITIOJHEHWH XHMHYECKOTO JKCIIEPUMEHTA,
NPaKTUYECKON pabOThI MO UCCIIEAOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, pealn3alui yueOHOTO MpoeKTa
U (OpMYIHPOBAThH BHIBOJBI IO pe3yIbTaTaM MPOBEIEHHBIX HCCIEOBAHUIN MYTEM COTIaCOBaHMS MO3UIUHA
B X0J1¢ 00CYXIeHHUsI 1 0OMEHAa MHCHUSIMHU.

OsJaieHne YHUBEPCAJIBLHBIMH PEeryJissTHBHBIMU 1€ CTBUSAMU:

® CaMOCTOSITENIbHO IUJIAHUPOBATh UM  OCYLIECTBISATH CBOIO I103HABATEIbHYIO JEATEIbHOCTD,
ompenensss e€ [eaW W 3aJa4d, KOHTPOJMPOBATH W IO Mepe HEOOXOAWMOCTH KOPPEKTHPOBATH
npeJiaraéMblii aIrOpUTM JEHCTBUIN MPH BBIMOJIHEHUH y4eOHBIX U MCCIEI0BATENbCKUX 3a/1a4, BEIOUPATh
HanOosee PPEeKTUBHBIN CcMOCO0 MX pelIeHUs ¢ Y4ETOM IOJYYEHHUS HOBBIX 3HAHUI O BeIIeCTBax H
XUMHAYECKHX PEaKIUsIX;

® OCYUIECTBJIATH CAMOKOHTPOJIb CBOCH JNEATEIILHOCTH Ha OCHOBE CaMOaHaIN3a U CAMOOLIEHKH.

INPEJIMETHBIE PE3YJIBTATbBI



10 KUIACC
ITpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs» OTPaXaroT:

e Cc(hOpPMHUPOBAHHOCTb MPEJICTABICHUH O XUMHUYECKOM COCTaBISIONIEH €CTECTBEHHO-HAay4yHOU
KapTUHBI MUPA, POJIM XUMHUH B TIO3HAHUM SBICHUN MPUPOABI, B (OPMUPOBAHUH MBIIUICHUS U KYIbTYPHI
JUYHOCTH, €€ (PYHKIMOHAJIBbHOW I'pPaMOTHOCTH, HEOOXOOUMOM Al PEUIeHUs MPAaKTHUYECKHX 3afad U
9KOJIOTUYECKH 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 37J0POBBIO U IIPUPOIHON Cpele;

® BIAJCHME CHCTEMOHl XMMMUYECKHMX 3HAHMUH, KOTOpas BKJIIOYAET: OCHOBOIIOJIAralolIMe MOHATHUS
(XMMMUYECKUIl ~ 3JIeMEHT, aToM, DJJEeKTpOHHAas  000J0YKa aroMa, MOJEKyja, BaJEeHTHOCTb,
AIIEKTPOOTPHIIATEIILHOCTh, XUMHUYECKasi CBS3b, CTPYKTYpHas (opmyina (pa3BEpHyTas U COKpauIEHHAs),
MOJIb, MOJIIpHAsl Macca, MOJSIPHBIA OOBEM, YIIepOIHBIA CKeleT, (QYHKIMOHAIbHAS TpyIa, pajaukal,
M30MEPHs, U30MEPBI, TOMOJIIOTUYECKUN DPsiZl, TOMOJIOTH, YIJIEBOLOPOABI, KHCIOPOA U a30TCOIEPIKALINEC
COEJMHEHUs,, MOHOMEp, IOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEJUHEHUs); TEOPUH U
3aKOHbI (TEOpHsl CTpOEHHs opraHuuyeckux BeniecTB A. M. BbyriepoBa, 3aKOH COXpaHEHHUS Macchl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUI S3bIK XMUMHM; MHPOBO33PEHUECKUE 3HAHUS, JIEKALIUE B
OCHOBE NOHUMAaHMsI IPUYMHHOCTU U CUCTEMHOCTH XMMUYECKUX ABJICHUH, (PaKTOIOrnYecKue CBeIeHHsS O
CBOWCTBaX, COCTaBe, MOJIY4YEHUH U OE30IIaCHOM HCIIOJIb30BAaHUM Ba)KHEHIIMX OpPraHMYECKUX BELIECTB B
OBITY U IPAKTUYECKOMN AEATEIbHOCTH YEJIOBEKA;

e c(hopMHpPOBAaHHOCT, YMEHUH BBISBIATh XapaKT€pHbIE INPU3HAKM IOHATUN, YCTaHaBIMBATh HX
B3aMMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOLIME IIOHATUS MpPU ONUCAHUM COCTaBa, CTPOCHUSI U
MIPEBPAILLICHUI OPTaHUYECKUX COCAUHECHUI;

e CchOpPMHUPOBAHHOCTb YMEHUH MCIIOJIB30BaTh XHMHMYECKYIO CHUMBOJUKY [UIl COCTaBJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOW) (OpMyJ OPraHUYECKUX BEIIECTB U
YPAaBHEHHUH XMMHMYECKHX PpEaKLUMH, W3rOTaBIMBaTh MOJEIM MOJIEKY] OPIaHMYECKUX BEILECTB I
WUTIOCTPAIMM UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHNUS;

e c(hopMHpPOBAaHHOCT, YMEHHUI yCTAHaBIMBAThb MPUHAJIEKHOCTb HM3YUYEHHBIX OpraHHYEeCKHX
BEIIECTB 10 MX COCTaBY U CTPOCHMIO K OIpEAeNEHHOMY KiacCy/Tpylie COeIWHEHUN (YriieBOAOPOJbL,
KHUCJIOPOJl M a30TCOJEpIKAIINe COETUHEHUS, BHICOKOMOJIEKYJISIPHbIE COEIMHEHUs), JaBaTh UM Ha3BaHUS
no cucrematnueckoir HomeHknarype (IUPAC), a Takke NpUBOJAUTH TPUBHAIbHBIE Ha3BaHUs OTJEIIBHBIX
OpPraHMYeCKHUX BeIIeCTB (ITHUJIEH, NPONWIEH, aleTUJeH, JTUICHIVIMKOIb, TIJHUIEepUH, (eHod,
dopManbierus, aueTalblIerusl, MypaBbUHAas KHCIOTa, YKCyCHas KHCIIOTa, OJIEMHOBAas KHCJIOTA,
CTeapuHOBAas KUCJIOTA, III0K03a, GPYKTO3a, KpaxMall, HEeJTi0J103a, ITHIHH);

e c(hOpMHUPOBAHHOCTb YMEHUS ONPENENATh BUIbl XUMUYECKOH CBSI3U B OPraHUYECKUX COETMHEHMSX
(oguHapHBIE U KpaTHbBIE);

e c(hOpMHUPOBAHHOCTb YMEHUS MPHUMEHATH IOJIOKEHHUSI TEOPUH CTPOECHUS OPraHMYECKUX BEIIECTB
A. M. bytnepoBa mj1si 0OBSICHEHHsI 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH
COXPaHEHMSI MAaCChl BELLIECTB;

e chOpMHPOBAHHOCTh YMEHHUI XapaKTepu3oBaTh COCTaB, CTPOCHHE, (PU3MUECKHE U XUMHUYECKHE
CBOWCTBA TUIIMYHBIX MPEACTaBUTENEH pa3IMYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, STUJIEH,
MIPOTHJICH, aleTHiIeH, OyramueH-1,3, metunOyramueH-1,3, O€H30J, METAHOJ, ATAHOJ, ITHJICHTJIIHKOJb,
[JIMLEPUH, (EeHO, aleTanbJerusl, MypaBbuHas U YKCyCHas KHCIOTBI, TJIIOKO3a, Kpaxmall, LeJIIos03a,
AMUHOYKCYCHasl KHCJIOTa), WJUIIOCTPUPOBATh TI'E€HETHUYECKYIO CBS3b MEXAY HUMHU YpaBHEHUSAMHU
COOTBETCTBYIOLIMX XMMUYECKUX PEAKIHi ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

e chopMHpPOBAaHHOCT, YMEHHS XapaKTepHU30BaThb HCTOYHUKHU YIJIEBOJOPOAHOIO ChIpbs (HEPTH,
OPUPOIHBIM Tra3, Yroib), CHOCOOBI HX TMepepaboTKM M MPaKTHYECKOEe MPHUMEHEHUE IPOJYKTOB
nepepadoTKy;



e chOpMHUPOBAHHOCTh YMEHHH NPOBOJUTH BBIYMCICHHUS IO XUMHUYECKUM YpaBHEHHMSM (Macchl,
00BbéMa, KOJIMYecTBa HMCXOJHOIO BELIECTBA WM TMPOIYKTa PEAKIMH MO H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJIHOTO M3 UCXOAHBIX BELIECTB WM IPOAYKTOB PEAKIINH);

e chopMEpOBaHHOCT, YMEHUH BIAJETh CHUCTEMOW 3HAHUNW OO0 OCHOBHBIX METOJAaX HAYYHOTO
NO3HAHUS, UCIOJB3YyEeMBIX B XMMHUHU IPH W3yYEHHH BEIIECTB M XWMHUYECKUX SIBJICHUN (HaOmroneHue,
U3MEpPEHHUE, HKCIEPUMEHT, MOJEIUPOBAHUE), MCIOJIb30BaTh CUCTEMHBIE XUMUYECKHE 3HAHUA IS
NPUHATUS PELIEHUH B KOHKPETHBIX JKM3HEHHBIX CHUTYallUsX, CBSI3aHHBIX C BEIIECTBAMM U HX
IIPUMEHEHUEM;

e chopmupoBaHHOCT, YMEHHH COONIOAATh MpaBWiIa TOJH30BAHUS XHUMHUYECKON TOCYyloH U
7a00paTOpHBIM 000OpYIOBaHMEM, a TaKXKe IpaBWia OOpPAIICHUS C BEIIECTBAMU B COOTBETCTBUHU C
UHCTPYKLHUSMH 110 BBIITOJHEHUIO JTA00PATOPHBIX XUMHUUECKUX OIIBITOB;

e CchOPMHPOBAHHOCTb YMEHHMH IUIAHUPOBATh M BBIIOJMHATH XUMHUYECKHUH  HIKCIEPUMEHT
(mpeBpallleHusl OPraHUYECKUX BELIECTB IPU HAIpEBaHUU, MOJIYYEHHE STHWIEHA U U3yYEHHUE €ro CBOMCTB,
KaYeCTBCHHBIC PEAKIMU OPraHMYECKUX BEIIECTB, JEHATypalusi OEIKOB MpU HarpeBaHWU, I[BETHHIC
peakiuu 0eIKOB) B COOTBETCTBUHU C IIPABUIIAMU TEXHUKH O€30MaCHOCTH MPHU OOPAILEHUH C BEIIECTBAMU U
71a00paTOpHbIM 000pPYAOBAHUEM, MPEJICTABIATh PE3YIbTaThl XUMHUYECKOIO SKCIepuMeHTa B (opme
3allUCH  ypPaBHEHHWH COOTBETCTBYIOIIMX pEaKIWid ¥ (OPMYIHpPOBATH BBHIBOJBI Ha OCHOBE JTHUX
pE3yNbTaTOB;

e chopMHpOBaHHOCT, YMEHHI KPUTHYECKH AaHATU3UPOBATh XHUMHUYECKYI0 HHGOpPMAIHIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanmu, UHTEpHET U APYTrHX);

e chopmHupoBaHHOCTH YMEHHI COOIIOIATh MPaBUiIa SKOJOTUYECKH IIeIeCO00Pa3HOro MOBEACHUS B
OBITY W TPYIOBOM NEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3J0POBBS U OKPYKAIOIIEH MPUPOIHON
cpenbl, OCO3HAaBATh OMNACHOCTh BO3JECUCTBUS HA JKMBBIE OpPraHU3Mbl OIPEACIEHHBIX OPraHUYECKHX
BellecTB, MoHUMass cmbica mnokazarens [IJIK, moscHATH Ha mnpumepax crnocoObl YMEHBUIEHHUS H
IIPENOTBPALIEHUS UX BPEIHOIO BO3ACHCTBUS HA OPraHU3M YEJIOBEKA;

e i 0OYUaIOIIUXCS C OTPAaHMYEHHBIMU BO3MOXKHOCTSMU 3/I0POBbsI: YMEHHE NIPUMEHATh 3HaHUS 00
OCHOBHBIX JOCTYIIHBIX METOAAX [TO3HAHUS BEIIECTB U XUMUUECKUX SBJICHUI;

e Ui CHENbIX M CIa0OBUIAIMX OOYyYaroIMXCsA: YMEHHE HCIOJIb30BaTh PEIbePHO-TOYCUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1uist 3anucu Xumuueckux Gopmyt.

11 KJIACC
[IpeameTHBIEC pe3ynbTaThl OCBOEHUS Kypca «O0Ias 1 HeopraHuyecKasi XUMHUs OTPaKaroT:

e CchOpMHUPOBAHHOCTh TMPEACTABICHUI: O XHMMHUYECKOM COCTABJISIONIEH €CTECTBEHHO-HAYUYHOU
KapTUHBI MUPA, POJIU XUMUH B TIO3HAHUM SIBJICHUM MPUPOJIBI, B (DOPMUPOBAHUH MBIIUICHHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHON TPAMOTHOCTH, HEOOXOJAMMOH I pEIIeHUs MPAKTUYECKUX 3adad U
9KOJIOTHYECKH 0O0CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JI0POBBIO U MIPUPOIHON Ccpejie;

® BJIQJICHHE CUCTEMOM XWUMHWYECKMX 3HAHWUW, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIONINE TIOHSITHS
(XMMHYECKHUI 3JIEMEHT, aTOM, U30TOI, S-, P-, - 3JICKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIPHBIH 00BEM, BaJIGHTHOCTH, JJEKTPOOTPHUIATEIHLHOCTh, CTEICHb OKHCJICHHUS, XUMUYECKasl CBSI3b
(koBajieHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS), KPUCTAIUTMNYECKAsT PEIIETKA, THUIIBI XHMHUYECKUX
peakuuii, pacTBOp, SJIEKTPOIUTHI, HEIIEKTPOIUTHI, SJIEKTPOIUTHYECKAs AUCCOLHUALNS, OKUCIUTEIND,
BOCCTaHOBUTENb, CKOPOCTh XUMHUECKOW PEaKliK, XUMUUECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOPHS
ANIEKTPOJIUTUYECKON Jucconnaluu, nepuoanueckuit 3akon . M. MenneneeBa, 3aK0OH COXpaHEHHS] MaCChl
BEIIIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTHH MPU XUMHUYECKUX PEaKIUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XHUMHH, MHPOBO33PEHUECKHE 3HAHHUS, JEXKallue B OCHOBE MOHMMaHUS
MPUYUHHOCTUA U CUCTEMHOCTH XUMHUYECKHX SIBICHUH, (DaKTOJIOTMYECKUE CBEJICHUSI O CBOMCTBAX, COCTaBE,



NOJYyYeHHH U Oe30MacHOM HCIOJIb30BAaHUHM BaKHEHIINX HEOPraHMYeCKHMX BEIIECTB B OBITY W
IIPAKTUYECKOHN AEATEIbHOCTH YEJIOBEKA;

e chopMHpPOBAaHHOCT, YMEHUH BBISBIATH XapaKTepHbIC NMPU3HAKH MOHATUH, YCTaHABIMBATh HX
B3alMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOLIUE MTOHATHUS IIPH ONMCAHUM HEOPTaHUYECKUX BEUIECTB U MX
MIPEBPAILICHUH;

e chopMHpPOBaHHOCTH YMEHUI UCHOIB30BaTh XMMHUYECKYI0 CUMBOJHKY JJIs COCTaBIeHUS (HopMyI
BEIIECTB W YpPaBHGHUM XUMHUYECKHUX peakmuii, cucremarnueckyro HomeHkiarypy (IUPAC) wu
TPUBHAJIbHBIC HAa3BaHUs OT/EIbHBIX HEOPraHMYECKHUX BellecTB (YrapHbIi ras, yriaeKuciblid ra3, aMMHUax,
raiéHasi U3BeCThb, Heral€Hasi U3BECTb, IUThEBAs COJIA, IUPUT U IPYTHE);

e chOpPMHUPOBAHHOCTh YMEHHH ONpENeNsATh BAICHTHOCTh W CTENEHb OKHUCICHHS XHMHUYECKHX
JJIEMEHTOB B COEAMHEHMSIX paA3JIM4YHOIO COCTaBa, BHUJ XHMHUYECKOM CBS3M (KOBaJIEHTHAsl, WOHHAsi,
METaJIJINYECKasi, BOJOPO/IHAsI) B COEIMHEHUAX, TUIl KPUCTAIINYECKON PEIIETKY KOHKPETHOrO BEIECTBA
(aromMHasi, MOJEKyJspHas, WOHHAs, METaJUIMUecKas), XapakTep CcpeAbl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COCAMHEHUN;

e c(opMHPOBAaHHOCTh YMEHUHN yCTaHABIMBATh NMPUHAAJIC)KHOCTh HEOPraHMYECKHUX BELIECTB IO MX
COCTaBy K OIpeNeNéHHOMY KJacCy/Tpylie COeIMHEHHH (IIPOCThIE BEIIECTBA — METAUIBI M HEMETAJLIHI,
OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIEC TUPOKCH/IBI, COIIH);

e chopmHpOBaHHOCTH YMEHUH pacKpbIiBaTh CMBICH mepuoandeckoro 3akona /. M. MenneneeBa u
JIEMOHCTPHPOBATD €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO M IPOTHOCTHYECKYIO (D)YHKIIUH;

e chopMHpPOBAaHHOCT, YMEHUH XapaKTepU30BaTh SJIEKTPOHHOE CTPOCHHE AaTOMOB XUMHYECKHX
anemeHToB 1-4 mepuonoB I[lepumonuueckoid cucrembl xumudeckux snemeHtoB J[. WM. Menneneesa,
UCIIONIB3Ysl TOHATHS «S-, P-, O-37I€KTpOHHBIE OpPOUTAIN», «IHEPreTHUYECKUE YPOBHH», OOBICHSITH
3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB XHMHUYECKHX JJIEMEHTOB M HX COCAMHEHHUN MO MepHoiaM u
rpymnmaM [lepuoandeckoil cucremMsl XuMu4deckux ieMeHToB /. 1. Menneneesa;

e c(opMHpPOBAaHHOCT, YMEHUH XapaKTepu30BaTh (OMMCHIBATh) OOIIME XUMHUYECKHE CBOWMCTBA
HEOPraHMYECKUX BEIIECTB Pa3IMUHBIX KJIACCOB, MOATBEPXkAATh CYIIECTBOBAaHHE T€HETHUECKOH CBS3H
MEXy HEOPraHMYECKHMMH BEIIECTBAMU C IIOMOLIBI0 YPABHEHMM COOTBETCTBYIOIIUX XUMHYECKHX
peaxLuii;

e chopMHpPOBAaHHOCT, YMEHHUS KJIAcCU(UUUPOBATH XHUMUYECKHE PEAKIUU [0 Pa3IUYHBbIM
OpU3HaKaM (YUCIY M COCTaBY pEarupyroulux BEUIeCTB, TEIUIOBOMY 3G QEKTy peakiiy, U3MEHEHUIO
CTENeHEeW OKUCIIEHMSI 3JIEMEHTOB, OOpPaTUMOCTH PEaKy, YIacTHIO KaTalu3aTropa);

e c(hopMHpPOBAaHHOCTP YMEHUN COCTaBJISITh YPAaBHEHUS DPEAKIMHM pa3IMYHBIX THUIIOB, IOJIHBIE U
COKpalEHHbIE YpaBHEHUS PEaKIMi MOHHOIO OOMEHa, YUMTbhIBasi yCJIOBHS, IPU KOTOPBIX 3TU PEAKIUU
UAYT /10 KOHIIA;

e chOpMHUPOBAHHOCTb YMEHUN MHPOBOJIUTH PEAKIMH, MOJITBEPXKIAIOUINE KAauyeCTBEHHBIH COCTaB
pPa3IUYHBIX HEOPraHMYECKHX BEIIECTB, PACIO3HABATh ONBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B
BOJIHBIX pacTBOpax HEOPraHMUYECKUX BEILECTB;

¢ c(hOpMHUPOBAHHOCTb YMEHUH PACKPHIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHii
MOCPECTBOM COCTABIICHUS JIEKTPOHHOTO OallaHCa ITHX PeaKIuii;

e chopMHpPOBAaHHOCTL YMEHUH OOBACHATH 3aBUCUMOCTb CKOPOCTH XHMHUYECKOM peakIHH OT
pa3IMYHBIX (PAKTOPOB; XapaKTep CMELICHHUS XUMHUYECKOTO0 PAaBHOBECHsS B 3aBUCHUMOCTH OT BHEIIHEIro
BozaeiicTBus (nmpuHuumn Jle Illarense);

e chopMHpPOBAaHHOCT, YMEHHH XapaKTepU30BaTh XUMHUYECKHE IPOLECCHI, JIeKAllue B OCHOBE
MPOMBIIIJIEHHOTO MOJIYY€HUsI CEPHOW KHUCIIOTHI, aMMHaKa, a Takke c(OPMHUPOBAHHOCTh MPEICTaBICHUN
00 00X HAyYHBIX IPUHLUIIAX U SKOJIOTHUYECKUX MpolIeMax XMMHUECKOT0 MPOU3BOCTBA;

e c(hOpMHPOBAHHOCTh YMEHHUH MPOBOIUTH BBIYUCICHHS C HCIOJIB30BAHHWEM IMOHATUS «MaccoBas
JI0J1s BEILIECTBA B PACTBOPE», 00BEMHBIX OTHOILICHHUH Ia30B MPU XMMUYECKHX PEAKLUAX, MAaCcChl BEIIECTBA



Wi 00bEMa ra30B M0 U3BECTHOMY KOJUYECTBY BEIIECTBA, MACCE MIIM 00BEMY OJHOTO M3 YYaCTBYIOIIUX B
peaKiuu BEIIECTB, TEIUIOBOro 3(dexTa peakimy Ha OCHOBE 3aKOHOB COXPAHEHHs] MacChl BEIIECTB,
MPEBpaIICHHS U COXPAaHEHUSI SHEPTUU;

e chopmHupoBaHHOCT, yMEHHMI COOMIOAATh MpaBuja TMOJb30BAaHUS XUMHUYECKOH TMOCYI0M H
1ab0paToOpHbIM O0OpYIOBAaHUEM, a TaKKe IpaBuia OOpalIeHUs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;

e chopmMHEpPOBAaHHOCTH YMEHHH IJIAHUPOBATH U BBIMOIHITH XUMUYCCKUI IKCIIEPUMEHT (pa3iiosKeHUe
NEepoKCHUa BOJOPOAA B MPUCYTCTBUU KaTalau3aTopa, ONpPEIETICHHE Cpelbl pPacTBOPOB BEIIECTB C
IMOMOIIBbIO YHUBCPCAJIBHOI'O HWHIAMWKATOPA, BJIIMAHUC PA3JIMYHBIX q)aKTOPOB Ha CKOpPOCTb XHUMHYECKOU
peaxIyu, peakiuu HOHHOTO OOMEHa, KaUeCTBEHHbIE PeakIy Ha Cylb(}aT-, KapOOHAT- U XJIOPHUI-aHUOHBI,
Ha KaTHOH aMMOHUS, pElIeHHEe SKCIEpUMEHTANbHBIX 3a1a4 1o TemaMm «Metamib» u «Hemeramis») B
COOTBETCTBUM C MpaBUIaMH TEXHHKU O€30MacHOCTH MPH OOpalleHHUH C BEUIeCTBAMH U J1aOOPaTOPHBIM
000py/IoBaHUEM, MPEACTABIATh PE3yIbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (OpME 3amiCH YpaBHEHUU
COOTBETCTBYIOIIMX PEAKIHI U (OPMYJIUPOBATH BHIBOJBI HA OCHOBE 3THX PE3YJIHTATOB;

e chopMHpOBaHHOCT, YMEHHI KPUTHYECKH AaHATU3UPOBATh XHUMHUYECKYI0 HHGOpPMAIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeJICTBAa MACCOBOM KOMMYHHKaU, UHTEpHET U APYrux);

e chopmHpOBaHHOCTH YMEHHI COOIIOIATH MpaBUiia SKOJOTUYECKH I1eIeCO00Pa3HOTr0 MOBEACHUS B
OBITY M TPYIOBOM NEATEIHHOCTU B LIEISAX COXPAHEHHUS CBOETO 3JI0POBBS U OKPYKAIOIIEH MPUPOIHON
Cpelbl, 0OCO3HABATh OMACHOCTH BO3/JICHCTBHS Ha JKHUBBIE OPTaHU3MbI ONPEICIEHHBIX BEIIECTB, MOHUMAs
cmbicn nokazarens IIJIK, moscHATh Ha mnpumepax cHocoObl yYMEHBIIEHUS W IPEIOTBPALICHUS HX
BpPEIHOTO BO3JICHCTBUS Ha OPTraHU3M YEJIOBEKaA,

e Is1 OOYYAIOLIUXCS C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3JI0pPOBbS: YMEHUE MPUMEHSTH 3HaAHUS 00
OCHOBHBIX JOCTYIIHBIX METOJAaX IMO3HAHUS BCIICCTB U XUMHWYCCKUX ﬂBHGHHfI;

e ISl CJENbIX W CIA0OBHIALNIMX OOYYaIOIUXCS: YMEHHE HCIOIB30BaTh pelbeHO-TOUCUHYIO
cucteMy o6o3Hauenuit JI. bpaiins mis 3anvucu XuMudeckux Gopmy.



TemaTnuyeckoe IJIAHMPOBaHME

10 xkiaace

Bcero — 34

KoHnTtposbhbie paboTh — 3
JlaboparopHbie paboTh — 3
[IpakTuyeckue paboTl — 2

JJIeKTPOHHbIE
Ne KouaunvecTBo (uu¢posbie)
HaumeHoBaHue pa3aesioB M TeM POrPaMMBbl
n/m 4acoB o0pa3oBaTe/ibHbIE
pecypcsbl

1 TeopeTnueckune ocHOBBI Opranuyeckoit xumu (3 4.)

https://urok.apkpro.ru/
https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

IIpenmer oprannueckoit xumun. Teopus

CTPOEHHS OPTraHUYECKUX coelMHEeHUN A. M. 3

byrneposa

2 Yraesoxopoast (13 4.)

https://urok.apkpro.ru/
https://sferum.ru/

Hpel[eJ'ILHBIe YTJICBOAOPOAbI — AJIKAHBI 2 httDS://WWW.Val('aSS.rU/
https://resh.edu.ru/
https://urok.apkpro.ru/

HenpenenbHble yriieBoIOPOIbI: aJTKCHBI, 6 https://sferum.ru/

aJIKaJIueHbl, aIKUHbI https://www.yaklass.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/

ApomaTHiecKue yriieBog0pO;Ibl 2 ttps://sterum.rui
https://www.yaklass.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/

[pupoHbIe HCTOYHUKH YIIIEBOIOPOIOB H UX 3 https://sferum.ru/

nepepaboTKa https://www.yaklass.ru/

https://resh.edu.ru/

3  Kucaopoacoaep:kamue opranndeckue coenuHenus (13 4.)

https://urok.apkpro.ru/
https://sferum.ru/

Criuprt. dexon 3 https://www.yaklass.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/

Anpaeruasl. KapOoHoBbBIE KUCTOTHL. CIOKHBIE 6 https://sferum.ru/

3UpHI https://www.yaklass.ru/

https://resh.edu.ru/

VYrneBoasl 3 https://urok.apkpro.ru/
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https://resh.edu.ru/
https://urok.apkpro.ru/

https://sferum.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

4  Aszorcoaep:xkamme opranmdeckue coequHenus (3 4.)
https://urok.apkpro.ru/
https://sferum.ru/
AMUHBI. AMUHOKHCIIOTEL. belkn 3 D
https://www.yaklass.ru/
https://resh.edu.ru/
5  BbicokomosiekyJIsipHbIE coeHeHus (2 4.)
https://urok.apkpro.ru/
https://sferum.ru/
[Tnactmaccel. Kayuyku. Bonokna 2 httgs: /. vaklass.ru/
https://resh.edu.ru/
6 IIpome:xkyTouHasi aTTecTanus 1
Hroro 34
11 kaace
Bceero — 34
KontponbHabie paboThl — 3
JlaGopaTopHbie paboThI — 2
[IpakTnueckue paboTsl — 3
DJIeKTPOHHbIE
Ne KoimuecrBo (uu¢posbIe)
HaumeHnoBaHue pa3esioB 1 TeM NPOrpamMMbl
n/n 4acoB o0pa3oBaTe/bHbIC
pecypchl
1  Teoperuueckue ocHOBbI xumuu (13 4.)
. https://urok.apkpro.ru/
Ctpoenue atoMoB. [lepuonnueckuit 3akoH 1 ]
https://sferum.ru/
[Tepuoanueckas cucTeMa XUMHYECKUX 3
semerros JL. V. Mennieneera https://www.yaklass.ru/
o A https://resh.edu.ru/
https://urok.apkpro.ru/
Ctpoenue BelecTBa. MHOrooOpasue BelecTB 4 https: /Isterum.ru/

P H ' p H https://www.yaklass.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/

T — 5 https://sferum.ru/
peaxt https://www.yaklass.ru/
https://resh.edu.ru/
2  Heopranmueckasi xumus (16 4.)
https://urok.apkpro.ru/
MeTannsl 6 D Bxp

https://sferum.ru/
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https://sferum.ru/

https://www.yaklass.ru/

https://resh.edu.ru/

https://urok.apkpro.ru/

https://sferum.ru/

Hemeramst 8 https://www.yaklass.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/

CBsI3b HEOPTaHUYECKUX U OPTaHUIECKUX p https://sferum.ru/

BEILIECTB https://www.yaklass.ru/
https://resh.edu.ru/

XuMus 4 KU3Hb (4 4.)
https://urok.apkpro.ru/

ML H KU 4 https://sferum.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

IMpome:kyTOouHas aTTecTALMS 1

HTroro 34



https://www.yaklass.ru/
https://resh.edu.ru/
https://urok.apkpro.ru/
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https://resh.edu.ru/
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