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10 KJTACC
OPTAHNYECKAS XUMUA

Teopernyeckre OCHOBbI OPraHUYeCKOM XUMUU

[Ipenmer opraHnyeckoi XMMHH: €€ BOBHUKHOBEHHUE, PA3BUTHE U 3HAYECHHUE B MOJYYCHUU HOBBIX BEIIECTB U MATEPUAIIOB.
Teopuss ctpoenust opranuyeckux coenuHeHuii A. M. bytiepoBa, e€ ocHOBHble moJOXkeHHA. CTpPYKTypHBIE (HOPMYITBI
OpPraHUYECKUX BEHIECTB. [ oMonorusi, n3omMepus. XMMHUECKas CBSI3b B OPTaHUYECKHX COCAMHEHMSX — OJMHAPHBIC U KPaTHBIE
CBA3U.

[Ipencrasnenue o kiaccuUKaIMU OpraHMYeCcKuX BerniecTB. HoMeHkmaTypa opraHnueckux COeMHEHUH (CucTeMaThuiecKas)
Y TPUBUAJIbHBIE Ha3BaHUS BAXKHEUILNX MPEICTABUTEIIEH KIACCOB OPraHUYECKUX BEILIECTB.

DKCNepUMEHTAIbHBIE METOIbl M3yUEHHUS BEIIECTB U UX MPEBPALICHUI: 03HAKOMIIEHHE ¢ 00pa3iaMy OpraHUYeCKHUX BEIECTB
Y MaTeprallaMHi Ha X OCHOBE, MOJIEIMPOBAHKNE MOJIEKYJl OPTaHUYECKHUX BEILIECTB, HAOIIOACHUE U ONUCAHUE JEMOHCTPALIMOHHBIX
OTIBITOB TIO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPU HarpeBaHuu (IU1aBieHne, 0OyTIIMBaHUE U TOPEHUE).

Yriesogopoasl

AJIKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKHUA psii. MeTaH U 3TaH — NPOCTEMIINe NPeICTaBUTENN AJIKAHOB: (PU3HUECKUE U
XUMUUYECKHE CBOMCTBA (peaklMK 3aMEeIeHUSI U TOPEHUS ), HaXOXKIEHHE B MPUPOJIC, MOTYyUYECHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJOTHYECKUW PAd. DTWIEH W MPONUICH — MPOCTEHIINE MPEICTABUTEIN AJIKECHOB:
(bU3MYeCcKre U XMMUYECKHUE CBOMCTBA (PEeAKIUU TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMN, OKUCICHUS U TTOJIMMEPHU3AIIHH ),
MOJy4YE€HUE U IPUMEHEHUE.

Ankanuensl: OyrtaaueH-1,3 u MetwiOyraaueH-1,3: cTpoeHue, BaKHEWIIME XUMHUYECKHE CBOMCTBa (peakius
noysiuMepusaiun). [lonydeHne CHHTETUYECKOTO KayuyyKa U pe3UHBI.

AJKHHBI: COCTaB M OCOOCHHOCTH CTPOCHUS, TOMOJIOTHYECKUNA PsZ. ATETUICH — MPOCTEHIINI MPEICTaBUTENh AJTKUHOB:
COCTaB, CTpOeHUE, (PU3NUECKUE W XUMHUYECKHUE CBOMCTBA (pEaKIuy THAPUPOBAHUS, TAJOTCHUPOBAHMS, THApPATAIIUU, TOPEHUS),
MOJYy4YECHUE U IPUMEHECHUE.



Apensl. benson: cocras, cTpoeHue, (uU3MYECKUEe U XUMHUYECKHE CBOMCTBA (peakiuu TaJOTEHUPOBAHUS U HUTPOBAHUS),
HOJy4YeHUEe U NpuMeHeHue. Tonyon: cocmas, cmpoenue, uauyeckue u Xumuieckue C80Ucmead (peakyuu 2anro2eHuposanus u
HUMPOBanus), noryuenue u npumeHnerue. TOKCHYHOCTb apeHOB. [ eHeTHYeCKas CBA3b MEXKIY YIIIEBOIOPOIAMH, IIPUHAIEKAILUMA
K Pa3IMYHBIM KJIacCaM.

[IpupoaHble UCTOUHUKH YIIEeBOAOpOoAOoB. Ilpupoanslii ra3 u nomyTHbele He(TsHble ra3bl. HedTh u €€ mpoucxoxaeHue.
CriocoObI mepepaOoTKH HEPTH: MEPEroHKa, KPEKUHT (TEpMUYECKUN, KaTaNUTHIeCKui), muponu3. [IpoaykTel nepepabotku HedTH,
UX MPUMEHEHHE B IPOMBILIJIEHHOCTH U B ObITY. KaMEHHBII yroiib ¥ IPOAYKTHI €r0 NEpepadoTKH.

DKCIIepUMEHTAJIbHBIE METO/Ibl U3yUEHUS BEUIECTB U UX MPEBPAIICHU: O3HAKOMIIEHUE ¢ 00pa3laMu IJIacTMAacC, KayqyKoB U
pe3unsbl, koutekiuu «HepTs» U «VYromib», MOIEIMpOBaHHE MOJIEKYJ] YITIEBOJOPOJOB M TaJOTEHONPOU3BOAHBIX, NPOBEACHUE
IPAKTUYECKON paboThl: MOSyYEHUE STUIICHA U U3YUYEHHUE €r0 CBOMCTB.

Pacuérnble 3anaun.

Bbluucienus 1mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOIO BEIIECTBA WJIM IPOJYKTa
PEaKIIMK 10 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO M3 MCXO/IHBIX BEIIECTB WJIUA MPOTYKTOB PEAKITUH).

Kuciaopoacoaep:kamue oprann4ecKue CoeIMHEHUs!

[IpenenbHble OTHOATOMHBIE CHOUPTHI. MeETaHON U 3TAHON: CTPOCHHE, (PU3MYECKUE U XMMHUYECKHE CBOMCTBA (pEaklMH C
AKTUBHBIMU METaJJIaMU, TajJOr€HOBOJOPOAAMH, TOPEHHE), NMPUMEHEHHUE. BoaoponHble CBSI3W MEXIy MOJIEKYJIaMH CIUPTOB.
JlelicTBuEe METAaHOJIA U ATAHOJIA HA OPTaHU3M YEJIOBEKa.

MHoroaroMHbI€ CIIUPTHL. DTUIICHITIUKOIb U TIHIIEPUH: CTPOEHHUE, PU3MUECKUE M XUMHUYECKHUE CBOMCTBA (B3aUMOJCHCTBUE
CO IIECJIOYHBIMU METAJIJIaMHU, KAYE€CTBEHHAs PEAKIMI HAa MHOTOATOMHbIE CIIUPTHI). JleificTBHE HAa opraHu3M udenoBeka. [Ipumenenne
[IMLEPUHA U STUIICHIIIUKOJSL.

@deHo: CTPOCHHE MOJEKYIbI, (PU3MUECKUE U XUMUYecKue cBoicTBa. TokcuuHOCTh peHona. [lpumenenne gpenona.

Anpaerunbl U kemorvl. DoOpManbIETH, aleTalbJIeTU: CTPOCHHE, (PU3MUYECKHE W XUMHUYECKHE CBOMCTBa (peakuuu
OKHCJICHHSI U1 BOCCTAHOBJICHHSI, KAUECTBEHHbBIEC PEAKIMH ), TOJIyYEHUE U IPUMEHEHUE.

OnHOOCHOBHBIE TpeAeNibHbIE KapOOHOBBIC KHUCIOTH. MypaBbUHAsT W YKCYCHAasl KHCIJIOTBI: CTpPOCHHE, (U3HUYECKUE H
XUMUYECKHE CBOWCTBa (CBOMCTBa, OOmME [JIs KJacca KHUCIOT, peakius dTepudukanuu), MOJTydeHHEe W TPUMEHCHHE.
CreapuHoOBasi U OJIEMHOBAsI KUCIOTHI KaK MPEACTaBUTEIN BBICIIUX KapOOHOBBIX KHCIOT. MblJIa KaK COJIU BBICIINX KapOOHOBBIX
KHCJIOT, KX MOIOIIEE JICHCTBUE.



Cnoxnble 3(GUpBl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponus crnoxubix 3¢upoB. Kupsl. ['mapomus Kupos.
[Ipumenenue xupoB. bronornyeckas poiib )KUPOB.

VYrneBoabl: cOCTaB, KiIacCH(PHUKAIUSA YIIEBOAOB (MOHO-, TU- M TOJHcaxapujbl). [71oko3a — MpOoCTEeHIINi MOHOCAXapui:
0COOEHHOCTHU CTPOCHHUS MOJIEKYJIbI, (PU3NYECKHEe U XUMUYECKUE CBOMCTBA (B3aumozeiicTBue ¢ rupokcuaom meau(ll), okucnenne
aMMHUa4YHBIM pacTBOpoM okcuiaa cepedpa(l), BoccTaHOBIeHHE, OpPOKEHHE TIIIOKO3bl), HAXOXKJIEHUE B MPHUPOJE, MPUMEHEHUE,
ouonorudeckas posib. @orocunTe3. OpyKTO3a KaK N30MEP TIIFOKO3HI.

Kpaxman u memirono3a Kak nOpupoaHble noauMmepsl. CTpoeHHe Kpaxmalia U IEeJUTroiI03bl. PU3HUECKHe U XUMHYECKUE
CBOICTBa Kpaxmasa (TUAPOJIN3, KAUeCTBEHHAs PEaKUs C HOI0M).

OKCIIEpUMEHTAJIbHBIE METO/bl HW3yYEHHUs BEIIECTB M MX MPEBpAlllEHUI: NpOBeACHHE, HAONIOACHUE U OIHCaHuE
JE€MOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIIMHM OJTHOATOMHBIX CIIUPTOB (OKHCJIEHHE 3TaHOJa OKCUIAOM
menu(ll)), MHOroaToOMHBIX CHUPTOB (B3auMoneicTBUe muiepuHa ¢ ruapokcuaoM wmeau(ll)), ampaerumoB (okuciaeHue
aMMUa4HbIM pacTBopoM okcuzaa cepedpa(l) u ruapoxcuaom meau(ll), B3ammopelcTBHMEe Kpaxmaja C HOJIOM), IPOBEICHUE
IPAKTUYECKOM paboThI: CBOMCTBA pacTBOpa YKCYCHOM KUCIIOTHI.

PacuérHble 3amaun.

Bbluucienuss mo ypaBHEHHIO XUMHUYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA MCXOIHOIO BEIIECTBA WJIM TPOJYKTa
PEaKIMH 10 U3BECTHBIM Macce, 00bEMY, KOJTUUECTBY OJTHOTO U3 UCXOJIHBIX BEILIECTB WJIA MPOIYKTOB PEAKIIUN).

A3oTconepkaline OpraHnyeCcKiue COeTUHEHUS.

AMUHOKHUCIOTBHI Kak aM(OTepHble OpraHndyeckue coenuHeHus. dusznueckre U XUMUYECKUE CBOWCTBA aMHUHOKHUCIOT (Ha
IIpUMeEpe MIMIKHA). bruoornyeckoe 3Ha4€HUE aMUHOKUCIOT. [lenTraesl.

benku kak MpUPOAHBIE BBICOKOMOJEKYISIpHbIE coequHeHus. [lepBuuHas, BTOpUYHAs W TPETUYHAs CTPYKTypa OEJIKOB.
XHUMHUYECKUE CBOMCTBA OEJIKOB: THUAPOJIN3, IEHATYypalusl, KaUeCTBEHHbIE pEaKI[MU Ha OCIKU.

DKCIIepUMEHTAJIbHBIE METOJbl M3YyUEHHUs BEIIECTB M WX IpEBpallleHUui: HaOJIONEHHWE M ONMUCAaHUE JEMOHCTPALMOHHBIX
OTIBITOB: JIEHAaTypalusi OEIKOB IIPH HATPEBAHUH, I[BETHBIC PEAKIIUH OCJIKOB.

BbicokoMoieKy/IsIpHbIE COeIUHEHUS

OCHOBHbIE TOHSTUSI XMMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMEpP, MOJUMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb
MOJIMMEPU3ALINK, CpEeAHsst MoJieKylsgpHas Macca. OCHOBHbIE METOJbl CHHTE32 BBICOKOMOJIEKYJSIPHBIX COEAMHEHUH —
MOJINMEPU3ALUS U OJTUKOHICHCALIHSL.



OKCIIepUMEHTAIbHBIE METOJbl HM3Y4YeHHs] BEIIECTB M HMX IMPEBPAILlEHUI: O3HAaKOMJICHHE C oOpasliaMu MPHUPOIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanuss MeXNpeAMETHBIX CBA3€H NpU H3ydYEeHUU oOpraHuueckoil xumuum B 10 Kiacce OCYHIECTBISETCS Yepe3
UCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATHM, TaK M IOHATUMN, SBJISIOLIUXCS CUCTEMHBIMHM JJI OTAEIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIE TOHATHUS: SBJICHME, HAy4dHbI (akT, TUmore3a, 3aKOH, TEOpHWs, aHallu3, CHHTES3,
KJ1acCu(pUKaIus, IEPUOJUIHOCTh, HAONIONCHUE, U3MEPEHHE, SKCIIEPUMEHT, MOJIEJIMPOBaHUE.

®dusuka: marepusi, SHEprusi, Macca, aroM, 3JEKTPOH, MOJIEKyJa, SHEPreTHYECKUl ypOBEHb, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEIlleCTBa, (PU3NUYECKUE BETUUMHBI U €AMHULIBI UX U3MEPEHUS.

buonorus: knerka, opranu3m, ouocdepa, 0OMeH BEUIeCTB B OpraHu3Me, (POTOCHHTE3, OMOTOTHYECKH aKTUBHBIC BEIECTBA
(Oenku, yriieBoAblL, KUPbI, PEPMEHTHI).

['eorpadus: MuHepasbl, FOpHbIE IOPOJbI, TIOJE3HBIE HCKOIIAEMBIE, TOIIIUBO, PECYPCHI.

TexHonorusi: mnuILEBblE MNPOAYKTHI, OCHOBBl pPAIlMOHAJIBHOIO IUTAaHMs, MOIOUIME CPEACTBA, JIEKAPCTBEHHBbIE U
KOCMETHUYECKHE MpernapaThl, MaTePHAIIbl U3 UCKYCCTBEHHBIX M CHHTETHUYECKUX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckre OCHOBbI XUMUM

XuMu4YecKkui d7eMeHT. AToM. Spo aroma, W30TONBI. DJIEKTPOHHAs O000JIOUKA. DHEPreTUYECKHUE YPOBHHU, MOAYPOBHH.
ATtoMHBIE OpOHTaIH, S-, P-, d- 311eMeHTb. OCOOCHHOCTH pacIpeeICHHs SIEKTPOHOB [0 OPOUTAJISAM B aTOMaX JIEMEHTOB IEPBbIX
YEeTBIPEX MEPUOIOB. DICKTPOHHAS KOH(DUTYpAIIHSI aTOMOB.

[Tepuonnueckuii 3akoH U llepuonuueckas cucrema xumudeckux snemeHToB J[. Y. MenneneeBa. CBsi3b NEPUOIUYECKOTO
3akoHa W llepuognueckor cucteMbl XUMHYECKHUX 3jieMeHTOB [[. M. MenpaeneeBa ¢ COBPEMEHHON TEOPUEH CTPOCHUSI aTOMOB.



3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMHUECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB MO PyMaM H
nepuogaM. 3Ha4YeHUe NePUOIUYECKOTO 3aKOHA B PA3BUTHUN HAYKH.

Crpoenue BemniecTBa. XUMHYECKas CBSA3b. BUIbI XMMHUYECKON CBSI3M (KOBAJE€HTHAs HEMOJIIPHAs W TOJISIPHAs, MOHHAs,
MeTajmyeckas). MexaHu3mbl 0Opa30BaHHs KOBAJEHTHOM XUMHUYECKOM CBA3UM (OOMEHHBI U JOHOPHO-aKLENTOPHBIM).
BopoponHas cBa3b. BaeHTHOCTE. DNEeKTpOOTpULATeNbHOCTh. CTeneHb OKUCIeHUs. FIOHBI: KATHOHBI U aHUOHBI.

BemecTBa MOJIEKYJIIPHOTO ¥ HEMOJIEKYIIIPHOTO CTPOEHHMSI. 3aKOH NTOCTOSHCTBA COCTaBa BEUIECTBA. THIBI KPUCTAIUTMYECKUX
pem€ToK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAININYECKON PEIIETKH.

IloHATHE O IUCIIEpCHBIX cucTeMax. VICTUHHBIE U KOJUIOUIHBIE PaCTBOPBL. MaccoBas 401 BEIIECTBA B PaACTBOPE.

Knaccudpukanuss HeopraHmdeckux coequHeHui. HomeHknarypa HeOpraHM4ecKHMX BeIIeCTB. leHeTuueckas CBA3b
HEOPraHUYECKUX BELIECTB, IPUHAIICKAIIUX K Pa3IMYHBIM KJIACCaM.

Xumuueckass peakuus. Krnaccupukanuss XMMUYECKHX peakUuid B HEOPraHWYECKOW M OPraHWYecKOM XUMHUHU. 3aKoH
COXPaHEHHsI MacChl BEUIECTB, 3aKOH COXPAHEHHUS U IIPEBPALLCHUS SHEPTUU ITPU XUMUYECKUX PEAKLIHSIX.

CKopoCTh peakuuy, €€ 3aBUCUMOCTb OT pa3inuHbIX QakTopoB. OOpaTuMble peakuu. XuMuueckoe paBHoBecue. DakTopsl,
BIIMAIOLIME HA COCTOSIHUE XUMHUUYECKOro paBHoBecus. [Ipunuun Jle Illarense.

Onexrponutuyeckas auccoruanus. CunbHble W cnadble aneKTponuTbl. Cpena BOAHBIX PAacTBOPOB BELIECTB: KHUCTAaf,
HEUTpajbHas, HEJIOYHAs.

OKHUCAUTETBHO-BOCCTAHOBUTEIBHBIE PEAKIIVH.

DKCIepUMEHTAJIbHBIE METOJIbl M3yUeHUs! BELIECTB U UX MpeBpalleHuil: neMoHcTpauus Tadaun «llepuoanueckas cucrema
xumudeckux snmeMeHtoB JI. U. MenpeneeBa», u3yueHue MoJeliel KPUCTAUIMYECKUX PEMIETOK, HAOMIOACHUE M OIMUCAHUE
JEMOHCTPALIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCHAA BOJOPO/A B MPUCYTCTBUM KaTalu3aropa, ONpeaesieHre
Cpellbl paCTBOPOB BEUIECTB C MOMOIIbI YHUBEPCATBHOTO MHJIMKATOPA, PEAKIIMM MOHHOTO OOMEHA), MPOBEICHUE MPAKTUYECKON
paboTsl «BnusHue pa3nuyHbIX (AKTOPOB Ha CKOPOCTh XUMUUECKON PEaKIIUI.

Pacuérnsle 3anaun.

Pacuérel o ypaBHEHUSM XMMHYECKHUX PEAKIUH, B TOM YHUCIE TEPMOXUMHUYECKHUE PACUETHI, paCUEThI C MCIOJb30BAHUEM
MTOHATHS «MACCOBAs JOJI BEIIECTBA.

Heoprannuyeckass xumms



Hemeramnel. [lonoxenune nemeramnoB B Ilepumomamueckorn cucrteme xumuueckux snemeHtoB . M. MenaeneeBa u
0COOEHHOCTH CTpOoeHUs aToMOB. DHU3MYECKHE CBONCTBA HEMETAUIOB. AJLTOTPOIHSI HEMETAIIOB (Ha IPUMEPE KUCIOPOaa, CEPHI,
docdopa u yrepona).

XVMMHUYECKUE CBOMCTBA BAXKHEMIIMX HEMETAJUIOB (TalIOT€HOB, cephl, a3zoTa, ¢ocdopa, ymiepoga U KpeMHHUS) U HUX
COEIMHEHU (OKCUAOB, KUCIOPOACOAEPKALIUX KUCIOT, BOIOPOAHBIX COCTUHEHUN ).

[IprMeHeHnEe Ba)XHEUIINX HEMETAIIJIOB U MX COCIMHEHUM.

Mertamnsl. [lonoxxenue metamnoB B Ilepuognueckoit cucteme xumudeckux snemeHToB J[. . MenneneeBa. OcobeHHOCTH
CTPOCHHsSI DIIEKTPOHHBIX 000J0oueK aroMoB MeTawioB. OOmue ¢usnueckue cBoiicTBa MeTauioB. CIulaBel METaJUIOB.
DNEKTPOXUMUYECKUI Pl HAMIPSKEHU METAIIIOB.

XHUMHUYECKHE CBOMCTBA BAXKHEUIIIUX METAJUIOB (HATpUM, Kadui, Kalabllui, MarHUH, aIFOMUHUM, ITMHK, XPOM, JKeJIe30, MEIb)
Y UX COCITMHEHUM.

OO61ume crnocoObl Moy4eHus: MeTauioB. [IpumeneHne MeTasuioB B ObITY U TEXHHUKE.

OKCIEpUMEHTAIBHBIE METO/bl M3yYCHHS BEIIECTB M HX IPEBPALICHUI: H3yYECHHE KOJUIEKIMU «MeTalyibl U CIUIABBDY,
0o0pa3lioB HEMETAJIOB, PEIICHUE SKCIIEPUMEHTANBHBIX 3aj1a4, HAOMIO/IEHUE U OMHCAaHUE JEMOHCTPAIIMOHHBIX U JTa0OpaTOPHBIX
OMBITOB (B3aMMOJACHCTBHE TUJPOKCHIA ATIOMHHHUS C PACTBOpPAMHU KHUCJIOT M IIEJIOUEH, KaueCTBEHHbIC PEaKIMd Ha KATUOHBI
METaJJIOB).

Pacuérnbie 3agaun.

PacuéTel Macchl BemecTBa MM 00bEMa ra3oB MO W3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce€ WIM OObEMY OJHOTO W3
YYaCTBYIOIIMX B PEAKIMHM BEIIECTB, pacy€Thl Macchl (00BbEMA, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIM OIHO U3
BEILIECTB UMEET MPUMECH.

XHUMHUSA U KU3Hb

Ponb xuMuu B o0ecriedeHUN IKOJIOTUYECKOM, IHEPTETUUYECKON U MUIIEBOM 0€30MacHOCTH, Pa3BUTUM MeIULIUHbI. [ToHsTHE O
Hay4YHBIX METOJIaX MO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIHA.

[IpencraBnenust 06 OOITUX HAYYHBIX MIPUHITUIIAX POMBIIIICHHOTO MOYYSHUS BAXKHEHIIINX BEIIECTB.

UYenoBek B MUpE BELISCTB U MaTEPUAJIOB: BaKHEUIIINE CTPOUTEIbHBIE MaTepHUalibl, KOHCTPYKIIMOHHBIC MaTepualibl, KPacKu,
CTEKJIO, KepaMUKa, MaTepHabl JJIsl JJICKTPOHUKU, HAHOMAaTepHUasbl, OPraHUYECKUE U MUHEPAJIbHbIC YIOOpEHMUS.



XHUMHMS ¥ 30pOBbE YEJIOBEKA: ITpaBuila UCIOJIb30BaHUS JIEKAPCTBEHHBIX MPENapaToB, IpaBuiia 0€301acHOrO UCIOIb30BaHUS
npenapaToB ObITOBOM XMMUU B IOBCEHEBHOM KU3HMU.

MexrpeaMeTHbIE CBA3H.

Peanuszanus MeXNpeaMETHBIX CBSI3eH MIPU U3YyYEHUH OOIe 1 HEOPraHM4eCcKor XUMHHM B 11 Kiacce ocyIliecTBisieTcs yepes
UCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHATHM, TaK M IOHATUMN, SBJISIOLIUXCS CUCTEMHBIMHM JJI OTAEIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1Iue ecTecTBEHHO-HAyYHBbIE TOHATHSA: HAY4YHBIM (DakT, THUIOTE3a, 3aKOH, TEOpHs, aHalIu3, CHUHTE3, KiacCU(UKalusi,
NEePUOIUYHOCTb, HAOIOIEHUE, SKCIIEPUMEHT, MOJICTIMPOBAHHE, U3MEPEHHE, SIBJICHHE.

@dusnka: marepus, DHEPrus, Macca, aroM, 3JEKTPOH, IMPOTOH, HEUTPOH, WOH, W30TOI, PaJHOAaKTHUBHOCTb, MOJEKYJa,
HHEPreTUYECKU ypOBEHb, BELIECTBO, TENIO, 00BEM, arperaTHOe COCTOSHUE BEILECTBA, (PU3NYECKHUE BEIMUYMHBI U €IUHUIBI MX
U3MEPEHHUS, CKOPOCTb.

buonorus: knerka, OpranusM, 3Kocucrema, ouocdepa, Makpo- 1 MUKPOAJIEMEHTHI, BATAMHUHBI, OOMEH BEILIECTB B OpTaHU3ME.

['eorpadus: MuHepasbl, FOpHbIE IOPOJbI, TIOJE3HBIE HCKOIIAEMBIE, TOIIIUBO, PECYPCHI.

TexHomorusa:  XMMHYECKass  NPOMBIINIIEHHOCTb,  METAJUIyprus,  IPOU3BOJACTBO  CTPOUTEIBHBIX  MAaTEPHUAJIOB,
CEJIbCKOXO3SIICTBEHHOE TMPOU3BOJICTBO, MHILEBAs] MPOMBIIUIEHHOCTh, (papMalleBTHUECKasi MPOMBIIIIEHHOCTh, MPOU3BOICTBO
KOCMETHYECKHX MPenaparoB, NPOU3BOACTBO KOHCTPYKIIMOHHBIX MaT€PUAIIOB, AIEKTPOHHAS POMBILIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VIIBTATBI OCBOEHUA [TPOI'PAMMBI 110 XMMHWHN
HA BFA30BOM YPOBHE CPEJIHEI'O OBILIEI'O OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycraHaBaMBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHS
OOy4aromuMHCS TPOTpaMM  CPEIHEro o0mero o0pa3oBaHusl (JTMYHOCTHBIM,
METanpeAMETHBIM U IpeaMeTHbIM). HayuHo-meToauueckoil OCHOBOW  AJis
pa3pabOTKU IJIAHUPYEMBIX PE3YIBTaTOB OCBOCHMS IMPOrpPaMM CpPEOHEro OOLIETo
00pa30BaHuUs SBISETCS CUCTEMHO-AEATEIbHOCTHBIIN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM TOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJbTaTOB OCBOCHMS MpEAMETa «XUMUS» Ha YPOBHE CPEIHEro
o01m1ero 00pa3oBaHUsI BBIJEJIEHBI CIEAYIOIINE COCTABIISIIOIINE:

OCO3HAaHHE OOYYaIOUIMMHCS POCCHUICKON TpakIaHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSTEIILHOCTH M CAMOOTIPE/ICTICHUIO;

HAJIMYUEe MOTUBAIUH K O0OYUCHHIO;

LEJICHAIIPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHUI JIMYHOCTH HA OCHOBE
KJIIOUEBBIX LIEHHOCTEW U UCTOPUUECKUX TpaauLui 0a30BOM HAyKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYarolIUMXCsl PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH IIEHHOCTHO-CMBICTIOBBIMU YCTAaHOBKAMHM, MPHUCYIIMMH II€JIOCTHOU
CUCTEME XMMHYECKOTO 00pa30BaHuUs;

HaJIM4Yue MPaBOCO3HAHUS HKOJIOTMUYECKON KyJIbTYpbl U CIIOCOOHOCTU CTaBUTh
LEJU U CTPOUTH KU3HEHHBIE IIJIaHbI.

JIM4HOCTHBIE PE3YNbTaThl OCBOCHHUS TpeaMeTa «XUMHUsS» TOCTHTAIOTCA B
eIMHCTBE YYEeOHOW ¥ BOCHUTATEIBHOW [IEATEIHHOCTH B COOTBETCTBHH C
TYMaHUCTHYECKUMH, COIMOKYIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMH IIEHHOCTAMU
U HJeajaMH POCCUHCKOTO Tpa)kIaHCKOro OOIIeCTBa, NPUHATHIMH B OOLIECTBE
HOpMamMM W [paBWIaMHM  TIOBEJCHUS,  CIHOCOOCTBYIOUIMMH  IpoleccaM
CaMOTIO3HAHUS, CaMOPa3BUTHA W HPABCTBEHHOTO CTAHOBJICHHUS JUYHOCTH
oOy4Jarouuxcs.

JIMYHOCTHBIE ~pE3y/lbTaTbl OCBOCGHUSA IMpenMera «XHUMHSD»  OTPaxKaroT
c(OpMUPOBAHHOCTh ONBITa MO3HABATEIbHOW U NPAKTUYECKOW AESITEIbHOCTH
o0ydJarommxcs 1Mo peaju3aluy NPUHATHIX B O0IIECTBE LIEHHOCTEH, B TOM UYHKCJE B
YJaCTH:

1) rpasKaIaHCKOr0 BOCIIUTAHUS

OCO3HaHHUA O0YYarOIIMMHUCA CBOUX KOHCTUTYLIMOHHBIX MpaB U 00S3aHHOCTEH,
YBa)KEHUS K 3aKOHY U IIPABOIOPSIKY;

NPEICTaBICHUS O CONMAIBHBIX HOpMax M TMpaBWIaX MEXINYHOCTHBIX
OTHOIIICHUH B KOJUJICKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIIBHOCTH IPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU y4eOHBIX M TO3HABATENbHBIX 331y, BBHIMOJIHEHUU
XUMHUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTM TOHUMaThb M TNPUHUMATh MOTHUBBI, HaMEPEHHs, JIOTHKY H
apryMeHTBI JPYTUX MPU aHAIU3E PA3IMYHBIX BUIOB YU€OHOM €SI TEIbHOCTH;

2) IATPUOTHYECKOT0 BOCIIMTAHMS

LHEHHOCTHOTO OTHOUIEHUS K MCTOPHUYECKOMY UM HAy4YHOMY HAacJEIUI0
OTE€YECTBEHHON XUMUHU;

yBaXEHHUS K TPOIECCYy TBOpPUECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO
MPUMEHEHUSI XUMUH, OCO3HAHUS TOTO, YTO JIOCTHXKEHHUS HAyKH €CTh PE3yJIbTar
JUIMTENIbHBIX ~ HAOMIOACHUI, KPOMOTIMBBIX  3KCIEPUMEHTAIBHBIX  ITOHCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB,;

MHTEpPECAa W II03HABAaTEIbHBIX MOTHBOB B IIOJYYEHHMM M IOCIEAYIOIIEM
aHaJIn3e MH(POpMALMK O MEPEIOBbIX JTOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOU
XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIMTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, ITHUECKOTO NTOBE/ICHHUS,

CHOCOOHOCTHU OLIEHUBATh CUTYallMH, CB3aHHbBIE C XUMUYECKUMU SIBIICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBaTh CBOE MOBEACHUE WU MOCTYIKH CBOUX TOBAPHUIIEH C
NO3ULMKA HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IOCTYIIKOB;

4) GpopMHUPOBaHUSA KYJIbTYPbI 310POBbSI:

NOHMMaHUSl LEHHOCTEW 3I0poBOro W Oe3omacHoro o0pasza JKW3HH,
HEOOXOIMMOCTA OTBETCTBEHHOI'O OTHOIIEHHUS K COOCTBEHHOMY (DHU3MYECKOMY M
IICUXUYECKOMY 3710POBBIO;

cOOMIONeHNs TMpaBWJl O€30MacHOr0 OOpalleHusi C BEIIeCTBAMH B OBITY,
ITOBCETHEBHOM )KU3HH U B TPYIOBOM JAEATEIBHOCTH;

NOHUMAaHUSl LIEHHOCTH TMpPaBWJI HHJIMBHAYAJIbHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAlUAX, YTPOKAIOLIUX 30POBBIO U KU3HHU JIIONIEH;

OCO3HAHHUA MOCJEICTBUI M HENPUATHUS BPEAHBIX MPUBBIYEK (YMOTpeOIeHUsS
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUSs);

5) Tpy10BOI0 BOCIIUTAHUSA:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTM B  y4eOHO-UCCIeI0BaTENbCKON
NeSATeTbHOCTH, OOIIECTBEHHO TIOJIC3HOW, TBOPYECKOW W  JPYrUX BHUAAX
NEeSATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE Yy4YacTHE€ B PEHICHUM MPaKTUYECKHX 3a7ad
COIMAJILHOM HAIMPaBJIECHHOCTH (B paMKax CBOEro KJiacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY U3YUYEHHIO MPOQecCuil pa3inyHOro poaa, B TOM
YHUCJI€ HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUHN IO XUMUU;

YBaXXECHUS K TPYLY, JIOASAM TPYyJa U pe3yibTaraM TPYIOBOM AESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOpDY HWHAMBUAYAJIBHOH TPACKTOPUU
oOpas3oBaHus, Oyaymied mnpodeccud U peanus3ali COOCTBEHHBIX >KM3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEM K XUMUH, HHTEPECOB U
noTpedHOCTEN 00IIECTRA;

6) 3K0JI0rM4eCKOro BOCIIMTAHUS

HKOJIOTMUYECKH 1I€JIECO00PAa3HOr0 OTHOLIEHUSI K IMPUPOAE, KAaK HCTOYHUKY
CYLECTBOBAaHHUs KU3HU HA 3eMIIE;

MOHMMaHUs T00AJBHOTO XapakTepa SKOJOTUYECKUX MPoOIeM, BIUSHUSA
HDKOHOMMYECKHX MPOLECCOB HA COCTOSHUE MPUPOAHON U COLIMAIIBHOM CPENBL;

OCO3HAHUSA HEOOXOAMMOCTH MCIIOJIb30BAaHUS JOCTHKEHUHW XHUMHUU IS
peLIeHUs BOIPOCOB PALMOHAIIBHOIO IPUPOIONIOJIB30BAHMS;

AKTUBHOTO HENpPUSATHS JEHCTBUM, NPHUHOCIIIUX BpPEI  OKPYKAIOMIEH
IPUPOIHON Cpefe, YMEHHUS MPOTHO3MPOBATh HEOIArONPUATHBIE SKOJIOTHMYECKUE
MOCJEICTBHS PEANPUHUMAEMBIX ACHUCTBUI U MPEIOTBPAILATh UX;

HaJU4Ms PA3BUTOTO HKOJOTMYECKOTO MBIIIJIEHUS, SKOJIOTMYECKON KYIIBTYpHI,
OIbITa NEATENBHOCTH DKOJIOTUYECKON HaIpPAaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCSI MMM B IO3HABATEIbHOW, KOMMYHUKAaTUBHON W COLMAIbHOU
IpPaKkTUKE, CHOCOOHOCTM MW YMEHHS aKTHUBHO MPOTHBOCTOSATH HUIECOJOTUU
xemo(hoouu;

7) IEHHOCTH HAYYHOI'0 IO3HAHMSA:

c(OpPMUPOBAHHOCTH MMPOBO33PEHMsI, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTUKY;

NOHUMaHUsl CHeUU(PUKH XUMHM KaK HayKd, OCO3HaHUs €€ poid B
(GbOopMUPOBaHUHU PALMOHAIBLHOTO HAyYHOTO MBIIUJICHHUS, CO3IaHUU LIEJIOCTHOIO
IPECTaBICHUs 00 OKPY)KAIOIIeM MHpE Kak O €IMHCTBE MPUPOIbI U YEJIOBEKa, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEM W PpEIIEHWH NpoOJieM COXpaHEHUs
MPUPOIHOTO PABHOBECUS;

yOeKIEHHOCTH B  0CO0OM 3HAYMMOCTHM XUMHUHM Uil  COBPEMEHHOMU
IMBHJIM3AMM: B €€ T'yMaHUCTUYECKOW HANpPaBICHHOCTH W BAXKHOW pOJIM B
CO3IaHUH HOBOW 0a3bl MaTepUaIbHON KYJIBTYPBI, PEIICHUH TIO0ATBHBIX MPOOIEM
YCTOMYMBOIO PAa3BUTHUsl UYEJIOBEUECTBA — ChIPHEBOM, DHEPIreTUYECKOM, IUILIEBON U
HKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEIUIIMHBI, OOECIEUEHHUU YCIOBUUN
YCIIEIIHOTO TPYJa U 3KOJIOTUYECKU KOM(OPTHO KM3HU Ka)KAO0T0 YjieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH: TOHHMAaHHSI CYIIHOCTH METOJOB
MO3HAHMs, UCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
NoJly4yaeMble 3HAHUS JJI aHaliu3a U OOBSCHEHHUS SIBICHHI OKPYKalOIIero Mupa u



IPOUCXOISAIINX B HEM U3MEHEHUH, YMEHUS JenaTh 000CHOBaHHBIC 3aKITIOUEHUS Ha
OCHOBE HAy4yHBIX (AKTOB M UMEIOUIMXCS JaHHBIX C LENbI0 TMOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIBHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
pelieHus MpodyieM B peallbHBIX )KU3HEHHBIX CUTYAIHX;

UHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM JesITEIbHOCTH;

TOTOBHOCTH W  CIOCOOHOCTHM K  HENpPEpPHIBHOMY  OOpa3oOBaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY I[IOJYYEHHMIO HOBBIX 3HAaHHM IO XUMHUHU B
COOTBETCTBUH C )KU3HEHHBIMU OTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTSAM TpyAa B pa3iIMyHBIX cdepax mpodheccuoHaIbHOM
JESITEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDI

MeTtanpenMeTHble pe3ylbTaThl OCBOCHHS Y4eOHOTO mpeameTra «XuMHUs» Ha
YPOBHE CpPEeIHETo 00IIero 00pa3oBaHus BKIIOUAOT:

3HaYUMBbIE I (GOPMHUPOBAHUS  MHPOBO33PCHHS  OOydYarOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEAMETHBIC) OOIICHAYYHbIC TOHSITHS, OTPa)KaroIlue
IEJOCTHOCTh HAyYHOW KapTHUHBI MHpa M CHEIU(PUKY METOJO0B TMO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepuisi, BEIECTBO, SHEPIHsl, SBICHUE,
MpoIlecc, CUCTEMA, HAydHBIN (DaKT, MPUHITKII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopus, HCCIIEI0OBAaHUE, HAOIOACHNE, U3MEPEHHE, IKCTIEPUMEHT U IPYTHE);

yHUBEpCaibHble yueOHble NeicTBUs (MMO3HABATEIbHbIC, KOMMYHUKATUBHEIC,

pETYIATUBHBIC), obecreunBaronme dbopmupoBaHue (byHKITMOHATBHON
I'PaMOTHOCTH M COIMATIbHON KOMIIETEHIINN 00y4YarOIInXCs;
CIIOCOOHOCTh o0Oy4aronumxcs HCIIOJIb30BaTh OCBOCHHBIEC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUECCKUE 3HAHUS M YHUBEPCAIbHBIC yueOHbIC
JICCTBYS B MIO3HABATEIILHOW M COLIMAJIBHOM TPAKTHUKE.

MertanpeaMeTHbIE PE3yJbTaThl OTPA)KalOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMM  TO3HABaTEIbHBIMHA, KOMMYHHMKAaTUBHBIMM U  PETYJISTUBHBIMU
JICUCTBUSIMU.

OnJajenue YHUBEPCAJIbHbIMHU y4eOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 6a3oBble JJOrHYeCKHeE e CTBUSI:

CaMOCTOSITeNIbHO  (OpPMYJIMpOBaTh M aKTyaJIU3UpoOBaTh  IpoOsIemy,
BCECTOPOHHE €€ pacCMaTpuBarh;

OmpeAcsaTh I1eU JESITEIbHOCTH, 3ajlaBas IapaMmMeTpbl M KPUTEPUM HX
JIOCTUKEHHUSI, COOTHOCUTD PE3YJIbTATHI AESATEILHOCTH C MOCTABICHHBIMU LIEJISAMU;

HCIOJIb30BaTh MPU OCBOCHUW 3HAHUM MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICTISITh XapaKTEpPHbIC MPU3HAKU TOHATUW M YCTAaHABIMBATh UX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS AJI1 OOBSICHEHHSI OTJEIbHBIX (PAKTOB U
SIBJICHUI;

BbIOMpATh OCHOBAHHS M KPUTEPUH IS KJIacCCH(PHUKAIMM BEIIECTB U
XUMUYECKUX PEaKInit;

yCTaHABIMBATh MPUYUHHO-CIEIACTBEHHBIE CBSI3M MEXKAY H3y4yaeMbIMU
SIBIICHUSIMH,

CTPOUTH JIOTHUECKHE PpACCyXJACHHUsS (MHIYyKTHUBHBIC, JEAYKTUBHBIC, TII0
aHAJOTUU), BBISBISITH 3aKOHOMEPHOCTH W MPOTUBOPEUUS B PaccMarpuUBAEMbIX
SBJICHUSX, (POPMYJIUPOBATH BHIBOIBI U 3aKIIIOUEHUS;

MPUMEHSTH B MPOIECCE MO3HAHUS, UCTIOIb3yEMble B XUMHUHM CUMBOJMYECKHE
(3HAKOBBIC) MOCIH, MPEOOPA30BBIBATH MOJICIIBHBIE MTPEICTABICHUS — XUMHUYECKUAN
3HaK (CHMBOII) 3JIEMEHTa, XUMHUYecKasi popMylia, ypaBHEHHUE XUMUYECKONU PEaKuu
— MPU PEIICHUH YYEOHBIX MO3HABATEIBHBIX W MPAKTUUYECKUX 3ajad, MPUMEHSThH
Ha3BaHHBIC MOJICJIbHBIC MPEACTABICHUS JUIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
U3y4aeMbIX BEIIECTB M XUMHUUECKUX PEAKIUH.

2) 0a30BbIe HCCIIEN0BATEIbCKUE e CTBUA:

BJIaJIETh OCHOBAMHU METOJI0OB HAYyYHOTO TO3HAHMS BEUIECTB M XUMHYECKHX
peaxkuui;

dbopMyIUpOBaTh 1ENH U 3314 UCCIIEIOBAHUS, UCTIOIh30BaTh MTOCTABICHHBIC
U CaMOCTOATEIbHO C(OPMYIUPOBAHHBIE BONPOCHl B KaueCTBE HHCTPYMEHTA
MO3HAHMUS U OCHOBHI JIJIsi (JOPMHUPOBAHHS THUIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CY)KJICHHIA;

BJIQJICTh HAaBBIKAMH CAMOCTOSTEIHLHOTO IIJIAHUPOBAHMS W TPOBEACHHUS
YUEHUYECKUX SKCIIEPUMEHTOB, COBEpPUIEHCTBOBAaTh YMEHHUS HAOIIOIaTh 3a XOIOM
mpolecca, CaMOCTOSTENbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (PopMyIUpOBaTh
000011I€HHS ¥ BBIBOJIbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YIBTATOB UCCIEAOBAHMS,
COCTaBJISITh 0OOCHOBAaHHBIN OTYET O MPOICTAHHOM paboTe;

npuoOpeTarb OMBIT YYCHUYECKOW MCCIIEIOBATEIbCKOM W MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY
MOWCKY METOJIOB peIIeHHs] TMPAKTUYECKUX 3a7ad, NPUMEHEHUIO pa3IMuHbIX
METOJIOB TO3HAHUS.

3) pab6ora ¢ undopmanmeii:

OPUEHTHUPOBATHCS B PA3IMYHBIX HMCTOYHHKAX WH(opmaruu (HAy4HO-
NOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJIEp)KaHMsl, CIPABOYHbIE MOCOOUS,
pecypebl HTEpHETA), aHANM3UpOBaTh MHPOPMALUIO PA3JIMYHBIX BUAOB U (opM
MpPEICTaBICHNUS, KPUTHYECKH OLIEHUBATh e JIOCTOBEPHOCTH U
HENPOTHUBOPEUNBOCTH;



bopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IUYHbIE METOMABI MPHU TOUCKE U
orbope wHGOpPMANMKM, HEOOXOAMMOW IS BBIOJHEHHWS YY€OHBIX — 3amad
OIIPEIEIIEHHOIO THUIIA;

npuoOpeTarb OMNBIT MCIHOJb30BaHUS HH(POPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U Pa3JIMYHbBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (OpPMYy  MpPEICTaBICHUS
uHbopMaIu (CXeMbl, TpaduKu, TuarpaMmbl, TaOIUIIBI, PUCYHKH U IPyTHE);

UCIIOJIb30BATh HAYYHBIH SI3bIK B KAYECTBE CPEICTBA MPHU padOTE C XUMUYECKOM
uH(poOpMaIMel: MPUMEHATh MeXNpeaMeTHble ((hU3M4YecKue M MaTeMaTHYeCKue)
3HAKU U CUMBOJIbI, JOPMYJIbI, a00peBHATypbl, HOMEHKJIATYPY;

UCIIOJb30BaTh M MPeoOpa3oBhIBATh 3HAKOBO-CHMBOJIMYECKHUE CPEACTBA
HATJISITHOCTH.

OBiajgeHne yHUBePCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJlaBaTh BOIIPOCHI IO CYLIECTBY 00CYKIaeMOl TEMbl B XOJi¢ AMAJIOTa W/Win
JTUCKYyCCUW,  BBICKAa3bIBaTh  HJEW, (QOPMYIHMPOBATH CBOU  MIPEIIIOKEHUS
OTHOCHUTEIFHO BBITIONTHEHUS MPEATIOKEHHON 3a1a4u;

BBICTYNaTh C TMPE3CHTAlMel pPE3yJIbTaroB MO3HABATEIBHON AESITEITHbHOCTH,
MOJIYYEHHBIX CAMOCTOATEILHO WJIM COBMECTHO CO CBEPCTHUKAMU TIPU BBIMOJTHEHUH
XUMHUYECKOTO SKCHEPUMEHTA, MPAKTUYECKONH pabOThl 1O HCCIEA0BAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, pealn3aliy y4eOHOTO MpoekTa U (popMyIupoBaTh BBIBOIBI
10 pe3ynbTaraM MPOBEAEHHBIX HCCIENOBAHUM MyTEM COTIIACOBAHMS IMO3WIUI B
X0J1e 00CYX/IeHUsI 1 OOMEHa MHEHUSMU.

OgiajieHUe YHUBEPCAJBLHBIMH PeryJISTUBHBIMHU AeHCTBUSMMU:

CaMOCTOSITENIbHO IUIAHUPOBATh U OCYILECTBISATh CBOIO I103HABATEIbHYIO
JeSTENIbHOCTh, Ompenensiss e€ [eau MW 3aJa4d, KOHTPOJIUPOBaTh M IO Mepe
HEOOXOIMMOCTA KOPPEKTUPOBATh MpEUIaraéMblii  ajdropuTt™M JEHCTBUUA MpHU
BBITIOJIHEHWM YYEOHBIX M MCCIENOBATeNbCKUX 3a7ad, BBIOMpaTh HamOosee
3¢ heKTUBHBIN crnoco0 WX pemieHuss ¢ y4€TOM TIOMyYeHHs] HOBBIX 3HAHUNA O
BEIECTBAX U XUMHYCCKUX PEAKITUAX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH JEATEIHHOCTH Ha OCHOBE CaMOaHan3a
¥ CaMOOIICHKH.

HNPEAMETHBIE PE3VYJ/IBTATBI

10 KITACC

[IpeameTHble pe3ynbTarbl OCBOEHUSI Kypca «Opranudeckass XuMHS»
OTPaXKaroT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHHH O XHMHYECKOM  COCTaBJISIOIICH
€CTECTBEHHO-HAYYHON KAPTUHBI MUPA, POJIM XUMHUHU B TTIO3HAHUM SIBICHUHN TTPUPOJIBIL,



B (OpPMHUPOBAHWUU MBIIIUICHUSI W KYIbTypbl JUYHOCTH, €€ (YHKIIMOHAIBHON
IPaMOTHOCTH, HEOOXOAMMOMN ISl PEIICHHUs] MPAKTUUECKHUX 3a/1ad U SKOJIOTUYECKU
000CHOBAaHHOTO OTHOIIEHHSI K CBOEMY 37I0POBbBIO M MIPUPOIHOM cpere;

BJIAJCHUE  CUCTEMOM  XHWMHWYECKMX  3HAHUH, KOTOpas  BKIIKOYAET:
OCHOBOIIOJIATAIONINE TIOHATHS (XUMHUYECKHM JJIEMEHT, aToM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKyJa, BaJICHTHOCTb, AIEKTPOOTPHUIIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHast Qopmyna (pa3BépHyTas U COKpamEHHas), MOJb, MOJIIpHas
Macca, MOJIIPHBIN 00bEM, YIIIEPOIHbIN CKeNeT, PyHKIMOHAIbHAs TPYyIa, paauKall,
M30MEpHsl, ©30MEPBL, TOMOJIOTUYECKUAN PsAJl, TOMOJIOTH, YITIEBOAOPO/IbI, KUCIOPO U
a30TCOAEpIKAIE COEAUHEHUS, MOHOMEpP, IMOJUMEP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIDHBIE COEMHEHUS); TEOPUHM M 3aKOHBI (TEOpUs CTPOCHUS
opranudeckux BeniectB A. M. byTiepoBa, 3aKOH COXpaHEHHsSI MacChl BEILECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHM S3BIK XUMHH; MHPOBO33PEHUECKUE 3HAHUS,
JeXallue B OCHOBE IOHMMAHMWS NPUYMHHOCTH M CHCTEMHOCTH XHWMHYECKHUX
ABJICHUM, (DAKTOJOTMYECKHE CBEACHUS O CBOICTBaX, COCTaBe, IOIYYEHUU U
0€30MacHOM HCIOJIb30BAHUM Ba)KHEWIIUX OPraHUYECKUX BEIIECTB B OBITY H
MPaKTUYECKOU IEATETbHOCTH YEIOBEKA;

c(hOPMHPOBAHHOCTh YMEHHUM BBISBISATH XApAaKTEPHBIC TMPU3HAKUA TOHITHH,
yCTaHABIMBaTh MX B3aWMOCBSI3b, MCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHS NPU
OMHMCAaHUM COCTaBa, CTPOEHUS U NMPEBPALLEHUN OPraHUYECKUX COETMHEHHI;

c(hOPMHPOBAHHOCTh YMEHHI MCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJIS
COCTaBJICHUSI MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpalEHHON)
bopMyn OpraHMYEeCKUX BELIECTB U YpPaBHEHUM XUMHUYECKUX peakUui,
M3IOTABIIMBATE MOZEIHM MOJIEKYJl OPTaHMYECKUX BEUIECTB JUI WILIIOCTPALUU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHUM YCTAaHABIMBATh MPUHAIICKHOCTh H3YyYEHHBIX
OpraHMYECKHX BELIECTB II0 MX COCTaBy M CTPOCHHIO K ONPEIEIEHHOMY
KJIacCy/TpymIe COeIWHEHUH (YyIIeBOAOPOAbI, KHUCIOPOA U a30TCoAepKallue
COCJIMHEHHUS, BBICOKOMOJEKYISIPHbIE COEAUHEHUs), JaBaTb MM Ha3BaHUS I10
cuctemarnueckoir HoMmeHknarype (IUPAC), a Takxke mpuUBOAWTH TPUBHAIBHBIE
Ha3BaHUS OTJEIbHBIX OPraHUYECKUX BEIIECTB (ITWIIEH, MPONMWIEH, alleTHUJIEH,
ATWJICHIIIUKOJIb, TIUIEPUH, (GeHos, (popmanbaeruy, areTaibIerujl, MypaBbHUHAs
KHCJIOTa, YKCYCHasl KACJI0Ta, OJIEMHOBAs KMCIIOTa, CTEAPUHOBASI KHCIIOTA, IIIFOKO03a,
bpykTO3a, KpaxMall, Ie/UTHI03a, TNIUIUH);

c(hOPMHPOBAHHOCTh YMEHHS ONPEACNSITh BHUABI XUMHUYECKOM CBSI3U B
OpPTraHUYECKUX COEANMHEHUSX (OIMHAPHBIEC U KPATHHIE);

c(OpPMUPOBAHHOCTh YMEHHUS MPHUMEHSATH TIOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemectB A. M. Bytneposa s 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTaBa U CTPOCHMSI; 3aKOH COXPAHEHUSI MacChl BELIECTB;



chOPMHPOBAaHHOCTh ~ YMEHHHM  XapakTepHW30BaThb  COCTaB, CTPOCHHUE,
bu3NYecKne W XMMHUYECKHE CBOMCTBA TUIHMYHBIX MPEACTABUTEIICH Pa3TUIHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, ATaH, JTUJICH, NMPOIMJICH, alleTUJICH,
oyramueH-1,3, metunOyraauen-1,3, OeH30J, METaHOJ, 3TaHOJ], ATHJICHIIHKOIb,
IUIEpUH, (PEHON, aleTalbleru, MypaBbUHAas U YKCyCHasi KHUCIOTBHI, IJIIOKO3a,
Kpaxma, IeJUTI0NI03a, aMUHOYKCYCHAsI KUCJIOTa), WILTIOCTPUPOBATh TCHETHUECKYIO
CBSI3b MEXIYy HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIMX XHMHYCCKHUX PEaKIHil C
UCIOJIb30BAHUEM CTPYKTYPHBIX (POpMyIT;

c(hOpPMHPOBAHHOCTh YMEHHUS XapaKT€pPU30BaTh MCTOYHUKH YTIEBOAOPOIHOTO
CBIpbsi (HE(Th, MPUPOIHBIN I'a3, Yrojb), CHOCOOBI UX MEPEePadOTKHU U MPAKTHUECKOE
IPUMEHEHUE IPOAYKTOB MEPEPaOOTKY;

c(hOPMHPOBAHHOCTh YMEHHUW TIPOBOAWTH BBIYHCICHHUS 110 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIECTBA WM IMPOYKTa
peakiy TO0 W3BECTHBIM Macce, O0bEMY, KOJMYECTBY OJHOIO W3 MCXOJTHBIX
BEIECTB WX MIPOAYKTOB PEAKIIHH ),

c(hOpPMUPOBAHHOCTh YMEHMI BIAQJETh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAyYHOTO IMO3HAHUS, UCITOJIb3YEMBIX B XUMHH TPH U3YYCHHUH BEIICCTB U
XUMHUYECKUX SIBJICHUM (HaOJII0NeHNe, U3MEPEHHE, IKCIIEPUMEHT, MOJICITMPOBAHNUE),
UCIIOJIb30BaTh CHUCTEMHbIE XHUMHUYECKUE 3HAHUS JJIS TPUHATAA pEUIeHUuN B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEMIECTBAMH W WX
IPUMEHEHUEM;

c(hOpPMHPOBAHHOCTh YMEHHUI COOIIONATh MPaBUa MOJIb30BAHUS XUMUYECKOM
nocylnod M JabopaTopHbIM OOOpYIOBaHHMEM, a TaKXKe MpaBuia OOpalleHHs C
BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKIHMSIMHU TIO BBIMOJIHEHUIO JTAOOPATOPHBIX
XUMHUYECKHUX OTIBITOB,;

c(hOPMHPOBAHHOCTh YMECHHUH IUTAHWPOBATh M BBITIOTHATH XUMUYCCKHMA
HKCIIEPUMEHT (TPEeBpAIEHUSI OPTAHUYECKHUX BEIIECTB MPU HATPEBAHUH, TOTYUCHUE
ATWJICHA W U3yYEHHE €T0 CBOMCTB, KAYECTBEHHBIC PEAKIIMM OPTAHUUECKUX BEIIECTB,
JeHaTypalus OSIKOB MPU HarpeBaHWH, IIBETHBIC PEAKIIMK OCITKOB) B COOTBETCTBHH
C TpaBWJaMW TEXHUKH OE30MaCHOCTH TMpU OOpalleHWH C BEIIECTBAMHU H
7a00paTOpPHBIM ~ O0OPYIOBAHUEM, TMPEICTABISATh  PE3yAbTaThl  XUMUUYECKOTO
JKCIIepUMEHTa B (opMe 3aluCH ypaBHEHUN COOTBETCTBYIOIIMX pPEaKUUi U
(dbopMyITUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YJIBTATOB;

C(OPMHPOBAHHOCTh YMCHUH KPUTHYCCKH aHAIM3UPOBATh XUMHUYECKYIO
uHOpMAIMIO, TOJIy9aeMyK0 W3 pPa3HbIX HWCTOYHUKOB (CPEICTBa MacCOBOH
uHdopmaru, IHTepHET U ApYyTHX);

chOPMHPOBAaHHOCTh ~ YMEHUW  coOJIOmaTh  MpaBujia  DKOJOTHYECKH
11EeJI€CO00Pa3HOTO TOBEAEHUS B OBITY W TPYIOBOM JAESITEIBHOCTH B IIENISIX
COXPAHECHHS CBOETO 3JI0POBbS M OKPYXKAIOIIECH MPUPOTHON CpEIbl, 0CO3HABaTh



OMACHOCTb BO3JCHCTBUS HA >KUBBIC OPraHU3Mbl ONPEAECIEHHBIX OPTAHUYECKUX
BEILIECTB, MOHUMAas cMbich nokazarens [I/IK, moscHaTh Ha mpuMepax crnocoObl
YMEHBUICHUSI W NPEAOTBPALCHUS HX BPEAHOIO BO3JECHMCTBUS HA OpraHU3M
YEJIO0BEKA;

JUIsL OOYyYaIOMIMXCS C OTPAHUYEHHBIMH BO3MOXXHOCTSIMH 3JI0POBbSI: YMEHUE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYNMHBIX METOAAX IO3HAHUS BEIIECTB U
XAMHUYECKHUX SBJICHUN;

JUISL CIIETIBIX W CIa0O0BUIAIIUX OOYyYarolIMXCsA: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUeuHYyI0 cucteMy oOo3HaueHuid JI. bpaitnsg ayig 3anvMcu XMMHUYECKUX

dbopmyit.
11 KJIACC

[TpenmeTHbIe pe3ynbTaThl OCBOEHHsS Kypca «OOmas u HeopraHuyeckas
XUMHSD) OTPaAXkKakoT:

c(hOPMUPOBAHHOCTh  MPEACTABICHUM: O XUMHUYECKOM COCTaBIISIIOLICH
€CTECTBEHHO-HAyYHON KApPTUHBI MUPA, POJIM XUMHUHU B IO3HAHUU SIBJIEHUW IMPUPOJIBI,
B (OpPMUPOBAHUU MBIIUICHUS] W KYIbTYpbl JUYHOCTH, €€ (PYHKIIMOHAIBHON
I'PaMOTHOCTH, HEOOXOAUMOM Ui peUIeHUs MPAKTUYECKUX 3a]a4 U SKOJOTUYECKHU
000CHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBbIO U IPUPOJIHOM CpELE;

BIAJCHHE  CUCTEMOM  XHMHUYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOTIOJIATAIONINE TIOHATHS (XUMHYCCKHI SJIEMEHT, aToM, W30Tom, S-, p-, d-
SJIEKTPOHHbIE OpPOMTAJIM AaTOMOB, HOH, MOJIEKYl1d, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTbD, 3JIEKTPOOTPULATENBHOCTD, CTEIIEHb OKUCIEHUS, XUMUYECKasl CBSA3b
(KoBaJIeHTHAs1, HOHHAs, METAJUTUYECKAs, BOJOPOJIHASA), KPUCTAIIMUECKAsl pEeHIETKA,
TANBl XUMHWYECKUX  PEAaKUUH, PacTBOP, DJIEKTPOIUTHI,  HEDIEKTPOJIUTHI,
NIEKTPOJIUTUUECKA JIMCCOLMALMA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakinM, XUMHUYECKOE pPABHOBECHE); TEOPUU U 3aKOHBI (TEopus
MEKTPOIUTUUECKON auccounanuu, nepuoguuyeckuii 3akon . M. Menpaeneena,
3aKOH COXPAHEHHMSI MACChI BEILIECTB, 3aKOH COXPAHEHUS M INPEBPALLICHUS dHEPTUN
IpU XUMUYECKUX PEAKIHUSIX), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3BIK XUMUHU,
MHPOBO33PEHYECKUE 3HAHMs, JIeXKAllMe B OCHOBE ITOHMMAaHMs IPUYMHHOCTH H
CUCTEMHOCTH XHMHUYECKUX SIBJICHHUH, ()aKTOJOTHYECKHUE CBEIEHUS O CBOMCTBAX,
COCTaBe, MOJYyYeHUU U O€30MaCHOM MCHOJIb30BAaHUN BRXKHEHIINX HEOPTaHUYECKUX
BELIECTB B OBITY U IPAKTUYECKON JIEATETbHOCTH YEIOBEKA;

c(hOPMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHBIC TMPU3HAKK TOHSITHUH,
YCTaHABJIMBATh MX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS IPU
ONMCAaHUH HEOPTaHUYECKUX BELIECTB U UX MPEBPAILLCHU;

c(hOPMHPOBAHHOCTh YMEHHI MCMHOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JIs
cocTaBieHus (OpMyNl BEIIECTB W  YpPaBHEHUH XUMHUYECKUX  PpEaKIuH,



cucremarnueckyto HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYEeCKHX BELIECTB (yrapHblil ras, yIIEKUCIbIA ra3, aMMHaK, raméHas
U3BECTh, HETAIlIEHAs U3BECTh, IUTHEBASI COAA, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUI ONPEAENATh BAJICHTHOCTh U CTEIIEHb OKUCIIEHUS
XMMHUYECKHUX DJIEMEHTOB B COCAMHEHUSAX DPA3IMYHOTO COCTaBa, BUJ XMMHYECKOM
CBSI3M (KOBAJICHTHAs, MOHHAsA, METAIUIMYECKAs], BOJOPOIHAsI) B COCAMHEHUSX, THII
KPUCTAJUIMYECKOM PEHIETKH KOHKPETHOTO BEUIECTBa (aTOMHas, MOJEKYJspHas,
MOHHAs, METAJJINYECKasi), XapaKTep Cpelbl B BOJHBIX pacTBOPAaX HEOPraHMYECKHUX
COCJIMHCHUN;

c(OpMUPOBAHHOCTb YMEHUU yCTaHaBIIUBATh IPUHA/JIEKHOCTD
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNPEACIEHHOMY KIACCy/TpyIe
COEIMHEHUU (IIPOCThIE BEIIECTBA — METAJUIBI U HEMETAJIbI, OKCUJIbI, OCHOBaHUS,
KHCJIOThI, aM()OTEpHBIE TUIPOKCUIBI, COJIN);

c(OpMUPOBAHHOCTh YMEHHUI PacKpbIBaTh CMBICI MEPUOAMYECKOrO 3aKoHa /.
W. MeHneneeBa U IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIONIYI0, O0BSICHUTENBHYIO
Y IPOTHOCTUYECKYIO (DYHKIUU;

c()OPMHPOBAHHOCTh YMEHUH XapaKTEpU30BaTh AIEKTPOHHOE CTPOCHHE
aTOMOB XMMHMYECKUX 3JeMeHTOB |—4 mnepuonosB Ilepuogndeckoid CHCTEMBI
xumuueckux snemeHtoB [I. V. MenaeneeBa, ucCHonb3ys MOHSATHA «S-, P-, d-
AIIEKTPOHHBIE opOuTaIN, «IHEPreTHYECKUE YPOBHMY, OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHUsI CBOMCTB XMMHUYECKHX 3JIEMEHTOB U UX COCAMHEHUU
1o nepuogam u rpymmnam llepruoanueckoi cucteMbl XUMAYECKUX 31eMeHToB 1. M.
MeHpeneena;

c(hOPMHPOBAHHOCTh ~YMEHHMM  XapaKkTepus3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKHE CBOWCTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KIJIACCOB,
MOJITBEPKAATh CYIIECTBOBAHWE T€HETUYECKON CBS3M MEX]y HEOPTaHMYECKUMU
BELIECTBAMH C ITOMOILBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

c(OpMUPOBAHHOCTh YMEHHS KJIacCU(DULIMPOBATh XUMUYECKUE PEAKIUH 10
pa3NUYHBIM MpPHU3HAKaM (YUCITY M COCTaBy pPEarupyrolldX BEIIECTB, TEIIOBOMY
abdexTy peakiuu, U3MEHEHUIO CTENEHEW OKHCJICHHUS 3JIEMEHTOB, OOpaTUMOCTU
peaKlMK, YYaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHMH COCTaBISATh YPABHEHMsI peakUuil pa3inMyuHbIX
TUIIOB, TIOJTHBIE M COKPALEHHBIE YPaBHEHUS peakluii HOHHOTO OOMeHa, YYUThIBas
YCIJIOBUSL, IPU KOTOPBIX 3TU PEAKLIUH UIYT 10 KOHLA;

c(hOPMHPOBAHHOCTh YMEHUW MPOBOJIUTH PEAKIUHU, MOITBEPKAAOUIIE
KaueCTBEHHBIII COCTaB pPa3jJUYHbIX HEOPraHMYECKHUX BEUIECTB, PACHO3HABaTh
OMNBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIME B BOAHBIX PACTBOPAX HEOPTAHMYECKUX
BELIECTB;



cOpMUPOBAHHOCTh YMEHHMH  PACKpPHIBaThb CYIIHOCTb  OKHUCIHTEIBHO-
BOCCTAaHOBHUTEIBHBIX PEAKIMI OCPEACTBOM COCTABIICHUS AJIEKTPOHHOTO OasiaHca
ITUX PEAKLINN;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM
peaKIK OT Pa3IMYHBIX (DAKTOPOB; XapaKTep CMEIIEHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aeiicTBus (nmpuniun Jle [larense);

chOpMUPOBAaHHOCTh YMEHHUH XapaKTEpHU30BaTh XHMHUYECKHE IPOIIECCHI,
JeXalye B OCHOBE MPOMBIIUIEHHOTO IMOJIYYEHHUsSI CEPHOM KHUCIOTHI, aMMHaka, a
Takke CHOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOIIMX HAyYHBIX MPUHIUIAX U
HKOJIOTUYECKUX MPOoOIeMaX XMMUYECKOTO MTPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMCICHHUS C HCIOJIB30BAHUEM
MOHSATUS «MaccoBas J0Jsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOLICHHM Ta3oB
IPU XUMHYECKUX PEaKIMIX, MACChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILECTBA, MAacCe WM OOBEMY OJHOIO M3 YyYaCTBYIOIIMX B pEaKIHUU
BELIECTB, TEIIOBOTO 3(P(eKTa peaklud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BELIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHUH COOJIOATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
NOCyI0 M J1abopaTopHbIM OOOpYIOBaHHEM, a TaKKe MpaBuia OOpallleHHs C
BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKIMSIMHU IO BBIMOIHEHUIO JTAOOPATOPHBIX
XUMHUUYECKUX OTBITOB;

c()OPMHPOBAHHOCTh YMEHHUH IUIAHUPOBaTb M BBINOJHATH XUMHUYECKHI
HKCIEPUMEHT (Pa3JIOKEHUE IMEpPOKCHIA BOIOPOJa B IMPUCYTCTBUM KaTalu3aropa,
ONpEIEIICHHE CpeAbl PAcTBOPOB BEIIECTB C IOMOIIBID  YHHUBEPCAIBHOIO
WHJUKATOpa, BIUSHUE PAa3IMYHbIX (PAaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIUH,
peaklMy HOHHOTO OOMEHAa, KaueCTBEHHbIE pEaKUuu Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIICHHUE SKCIEPUMEHTABHBIX 3a]ad 110
TeMaM «Metamiey u «Hemeramibl») B COOTBETCTBUM C TPAaBWJIAMH TEXHHUKHU
0e30macHOCTH MpU OOpaIIeHUH C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAHUEM,
NPENCTaBIATh PE3yJAbTaTbl XMMHYECKOIO OJKCIIEpUMEHTa B (opMme 3amucu
YpaBHEHUH COOTBETCTBYIOUIUMX pEaKIUi U (POpMYyIMpOBaTh BHIBOJIBI Ha OCHOBE
ATUX PE3YJbTATOB;

c(hOPMHPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3UPOBATH XUMHUYECKYIO
uHGOpMAIMIO, TMOJYyYaeMyl0 M3 pa3HbIX MCTOYHUKOB (CpelCcTBa MacCOBOM
KOMMYHUKaluu, THTepHeT u Apyrux);

chOpMUPOBAaHHOCTh ~ yMEHUW  CcOONIOAAaTh  TpaBUJia  DKOJIOTUUYECKHU
1eJIeco00pa3HOro MOBENEHUsT B OBITY M TPYIOBOW JAESITENIBHOCTH B HENSIX
COXPAHEHMsI CBOETO 3JI0pPOBbSl M OKPYXKAIOIIEW MNPUPOJHOM Cpelbl, OCO3HABaTh
OMacHOCTb BO3JIEHCTBUS HA )KUBBIE OPraHU3MbI ONPEAEIEHHBIX BEIIECTB, IOHUMAs



cmbicn mokazarens IIJIK, moscHsITh Ha mnpumepax crnocoObl YMEHbBIICHUS |
IIPEAOTBPALLECHNS UX BPEAHOTO BO3ACHCTBHSI HA OPTraHN3M YEJIOBEKa;

JUIsl OOYyYAIOIIMXCSA C OTPAHUYEHHBIMH BO3MOXXHOCTSIMHM 3JI0POBbSI: YMEHUE
OPUMEHATHh 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IO3HAHWUS BELIECTB U
XUMHUYECKUX SIBJICHUM;

JUISL CIIENIBIX W CHA0OBHUIAIIMX OOYyYarOINIMXCSA: YMEHHUE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins mis 3ammcu XuMUYeCKUX

dbopmyit.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsimuecTtBo yacoB DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3aesioB U TeM (undposbie)
B NMPOrpaMmblI Bcero KonTpoasseie | IIpaKTHIeCKH o0pa3oBare/ibHbIe
padoTsI e padoThI pecypeb
Pasnen 1. Teoperudeckne 0CHOBbI OPraHN4eCKO XUMHH
IIpenmer OpraHMYeCKON XUMUHU. TGOE)HH BuGnuotexa LIOK
11 CTPOCHHMS OPraHUYECKUX COCTMHCHUH A. 3 .
https://myschool.edu.ru/
M. bytneposa
Wroro no pazneny 3
Pa3ges 2. Yriiesogoponsl
2.1 [IpenenbHbBIE YIIIEBOAOPOIbI — AJKAHBI 2 bubmmorexa [IOK
' e YTIEBOAOPOA https://myschool.edu.ru/
HenpenenbHble yrieBOoAOPOAbI: AIKEHBI, bubauoreka [IOK
2.2 6 1 .
aJIKa ueHbl, aIKMHBI https://myschool.edu.ru/
bu6mmoreka [IOK
2.3 ApoMaThuecKHe yriieBO10pO/Ibl 2 https://myschool.edu.ru/
[TpupoaHbIe NCTOYHUKH YTIIEBOAOPOAOB U bubmuotexa [IOK
2.4 3 1 .
UX rnepepadoTKa https://myschool.edu.ru/
Wroro mo pazneny 13
Pasnen 3. Kucioponconep:xaniue opranndeckue coeJuHeHusl
bu6moreka [IOK
3.1 Crupri. Dexon 3 https://myschool.edu.ru/
32 Anpaeruasl. KapOOHOBBIE KHCIIOTHI. 7 1 bu6moreka [IOK
' CnoxHbIe PUPEI https://myschool.edu.ru/
bu6moreka [IOK
3.3 YIIeBOJIb! 3 . https://myschool.edu.ru/
Wroro mo pazneny 13
Pasnen 4. A3orconep:kaniue oprann4eckue coeJuHeHUst
4.1 AMuHBL. AMHHOKHUCITOTBI. benkn 3 bu6mmoreka [IOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

https://myschool.edu.ru/

Hroro no pazneny 3
Pasnen 5. BoicokomoJieKkyIsipHbIe COeTUHEHUS
bubaunoreka [IOK
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://myschool.edu.ru/
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34
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11 KUIACC

KoanuecTBo yacoB
HanmeHnoBaHue pa3iesioB U TeM JyieKkTpoHHBbIE (HU(POBDIE)
Ne i/ IIpakTHyeckn
IporpamMmmal Bcero KonrtpoJbHbie oOpa3oBare/ibHbIE pecypchl
e padoThI
padoThbI
Pasnen 1. Teopernueckne 0CHOBbI XUMHH
Ctpoenue aromoB. [lepuoandeckuii 3aKoH 1 Bubmiorexa [IOK
11 [Iepuonuueckas cucremMa XUMHYECKUX 3 )
https://myschool.edu.ru/
anemenToB J[. 1. MenneneeBa
bubmuoreka [IOK
1.2 Crpoenue BemecTsa. MHOrooOpasue BEECTB 4 https://myschool.edu.ru/
bu6moreka [IOK
1.3 XUMHYECKUE PEaKIIUU 6 1 1 https://myschool.edu.ru/
Wroro no pazgeny 13
Pasznen 2. Heopranuyeckasi xumust
bubmuoreka [IOK
2.1 Meraser 6 1 https://myschool.edu.ru/
bu6moreka [IOK
2.2 Hemeranbt 9 1 1 https://myschool.edu.ru/
CBs13b HEOPTAHMYECKUX U OPTAHUUECKUX bu6muoreka [IOK
2.3 2 ]
BEILIECTB https://myschool.edu.ru/
Wroro no pazneny 17
Paszgen 3. Xumus u :Ku3HbL
bu6mmoreka [IOK
31 XUMUT 1 KH3HD 4 https://myschool.edu.ru/
Wroro no pazneny 4
OBILEE KOJIMYECTBO YACOB I10 34 5 3
[TPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Jara J1eKTPOHHBIE H(POBHIE /3
n/ Tema ypoka o0pa3oBare/ibHbIE
I Ilnan | dakr | Pecypceol
bubmuoreka [IOK § 1 3anucwu; ctp.10

IIpenmer opraHMYeCcKOr XUMuH, €€
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHUE

https://myschool.edu.ru/

ymp.1,3,4 yctHO ynip.2,5
NUCHMEHHO

Teopust CTpOCHMSI OPraHUYECKUX COCTMHEHUM A.
M. byrnepoBa, €€ OCHOBHBIE ITOJI0KEHUS
JlaboparTopHbie onbITBI. /320mosnenue mooeneti
OpeaHUu4ecKux coeOuHeHull

bubauoreka IIOK
https://myschool.edu.ru/

§ 2 ctp. 15 ynp.1-4
HCEMEHHO

[IpencraBnenne o kiaccuuKauyu OpraHuIeCKUX
BeniecTB. HomeHknarypa (cucremaruyeckas) u
TPUBHAJIBHBIC HA3BAHW OPTaHUYCCKUX BCIICCTB

bubmmoreka [JOK
https://myschool.edu.ru/

Kaprouku ¢ 3ananuem

AJKaHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKHM bubmuoteka LIOK § 3 cTp. 23 ymp.1 ycTHO,
psin https://myschool.edu.ru/ y1p.2,MIMCbMEHHO
MertaH U 3TaH — IPOCTEUILNE NTPEACTaBUTEIN bubnuoreka [IOK § 3 crp. 23, ynp.,3,5

aJIKaHOB
JlaGoparopublie onbIThl. O6Hapysicerue
NPOOYKMO8G 20peHUsl c8edl

https://myschool.edu.ru/

IIMCBbMCHHO

. bubnmoreka [IOK § 4 crp.30 ynp.3,4,

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA }
https://myschool.edu.ru/ MUCHbMEHHO

OTHWJIEH U TPONUJIEH — MPOCTEUIINE bubnmoreka [IOK § 4 cTp.30 ynp.,6,8
MPEICTABUTENN AJTKEHOB https://myschool.edu.ru/ [MUCHbMEHHO
[Tpaktuueckas padora Ne 1. «Ilonydyenue stunena bubnuoreka [JOK
Y M3YYCHHUE €TO CBOHCTBY https://myschool.edu.ru/
Ankanuensl. byranuen-1,3 u metunOyraguen-1,3. bubnmoreka [JOK § 5 crp.34 ynp.1-5
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HoO

[Tony4yeHne CHHTETHYECKOTO KayqyKa M pe3UHBI https://myschool.edu.ru/ NHCbMEHHO
AJIKUHBI: COCTaB U OCOOCHHOCTHU CTPOCHUS, bubmmoreka [IOK § 6 cTp.38-39 ymp.1-8
10 TOMOJIOTHYECKHH Psijl. AIETHIIEH — MPOCTEHIINI https://myschool.edu.ru/ MMUCHMEHHO
NPEICTABUTENb AJIKHHOB
1 Boluncnenus 1o ypaBHEHNIO XUMUUECKOM Bbubnuoreka LHOK Pemenue 3anau
peakiuu https://myschool.edu.ru/
. bubmuoreka [IOK § 7 ctp. 44 ynp.1,2 ycTHO
12 Apenbl: 6eH3011 U TOIyoJ. TOKCHYHOCTh apeHOB https://myschool.edu.ru/ YIID.3-6 IHCHMCHHO
13 I'enernueckas cBsi3b yIIIEBOJOPOJOB, bubnuorexa LIOK noBT.§ 1-10 cTp.56 BriBosI
PHHAUICKAIINX K Pa3IMUHbIM KJIaccaMm https://myschool.edu.ru/ K 1 miaBe, 3alMCH B TETpau
IIprponHble HICTOYHUKH YIIIEBOJOPOIAOB: bubmuoteka [IOK § 8 ctp.47 ynp.3,6 ycTHO
14 NPUPOIHBINA T'a3 U TIOMyTHBIE HEPTIHBIC T'a3Hl, https://myschool.edu.ru/ ymp.1,2,4,5 nuceMeHHO
He(Th U NPOIYKTHI €€ nepepaboTKu
[TpupomHbIE UCTOYHUKH YTIIEBOJOPOIOB: bubmuoteka [IOK § 9 crp. 51 ynp.4.5 nucbMeHHO
15 NPUPOJIHBIN T'a3 U MOMYTHBIC HEQTSIHBIC Ta3bl, https://myschool.edu.ru/ § 10 cTp.55ymp.4,5 muCHMeH
He(Th U MPOYKTHI €€ mepepaboTKu
KonTponbshas pabora Nelmno paszneny bubnuoreka [IOK
16 ;
«YTII€BOTOPOIBI» https://myschool.edu.ru/
[IpenenbHbIE OTHOATOMHBIE CIIUPTHI: METAHOII U bubnuorexa [IOK § 11 cTp.62-63 ynip.2.3
sTa”oiA. BogopoaHas cBs3b https://myschool.edu.ru/ MHUCEMEHHO
17 Jlabopamopnuie onvimot. CpasHenue ckopocmu
ucnapenus 600bl U SMAHONA
MHOroaroMHbI€ CITUPTHI: ITUIEHITIUKOIb U bubnmoreka [IOK § 12 ctp. 66 yp.1.2.5
TJIMIIEPUH https://myschool.edu.ru/ YCTHO ,y1p.3.4 MMCbMEHHO
18 Jlabopamopnwie onvimut. Pacmseopumocms
2nUYepuHa 6 800e
19 DeHOo: CTPOSHHE MOJIEKYJIbI, (PU3NUYECKUE U bu6nuorexka HOK § 13 ctp.70 ymp.2-5
XMMHUYECKHE CBOMCTBA, TPUMEHEHHE https://myschool.edu.ru/ NHCbMEHHO
20 Anpaeruzpl: opMabICTHI U alleTallbICT U/, bubmmorexa [IOK § 14 cTp.76 ynp.2-7
A1eToH https://myschool.edu.ru/ IIHCHbMEHHO
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OnHOOCHOBHEIE MTPEeIIbHBIE KAPOOHOBBIE
KUCIIOTBI: MypaBbUHAS M YKCyCHAsI

bu6mmoreka IJOK
https://myschool.edu.ru/

§ 15 ct.81 ynp.2.3.
ICHMEHHO

21 JlabopaTopHble oNbITBI. Xumuueckue ceoucmea
VKCYCHOU KUCIOMbl
29 [Tpaktuueckas padora Ne 2. «CBoiicTBa pacTBOpa bubnuoreka LHOK
YKCYCHOM KHCIIOTBI» https://myschool.edu.ru/
23 CreapuHOBas U OJICMHOBAsI KUCJIOTHI, KaK bubmuoteka [IOK 3anucu B TeTpaau
IPE/ICTABUTEIN BBICIIMX KAPOOHOBBIX KUCIIOT https://myschool.edu.ru/
24 Mpb11a Kak COJTM BBICIITUX KAPOOHOBBIX KUCIIOT, HX bubauoreka IIOK 3anucu B TETpaau
MOIOIIEE NEHCTBUE https://myschool.edu.ru/
Crnoxable 3(UpPbI KaK TPOU3BOTHBIE KAPOOHOBBIX BH6H_HOTeKa LOK 3 16 ctp. 86 ynp.4.5
25 https://myschool.edu.ru/ IACBMEHHO
KUCTIOT. [ uaponu3 cioxHbIX 3(UpOB
XKupsl: ruaponus, npuMeHeHne, OnoJoruuecKas bubnuoreka [IOK § 16 ctp. 86 ynp.4.5
POJIb KUPOB https://myschool.edu.ru/ MHUCHMEHHO
26 JlaGoparopHsbie onbIThl. Onpedenenue
HenpeoenbHOCMU pACMUMENbHO20 MACa
YrneBonbl: cocTas, kiaccudukaius. Baxkueiinme BH6H_H0TeKa HOK § 17 crp.87-91 ynp.2.4
27 _ https://myschool.edu.ru/ THCbMEHHO
IpeACTaBUTENN: TIII0K03a, (PYKTO3a, caxapo3a
Kpaxman 1 nemnono3a Kak IpUpOJHbIE TOTUMEPHI bubnuoreka [JOK § 17 c1p.92-93 ymip.6
Jlabopamopnvie onvimol. Hzeomoenenue https://myschool.edu.ru/
28 KpaxmanvHozo Kielicmepa. Moenmuguxayus
Kpaxmana Kax KOMNOHeHma HeKOMopblX NPOOYKmMo8
numaHus
KontponrsHas paboraNe2 no pazneny bubnuorexa HOK
29 «Kucnoponconepxaiye opraHn4ecKkue https://myschool.edu.ru/
COEJTMHEHUS»
30 AMWHBI: METHJIAMUH W aHWJIUH bubnmoreka [JOK § 18 cTp.98 ynp.2-6
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JlaGopaTopHble onbITHI. /320mosnenue mooenell
MONEKYl AMUHO8

https://myschool.edu.ru/

IIMCBbMCHHO

AMUHOKHCIIOTHI KaK aM(OoTepHbIE OpraHMYECKue

Bbu6mmoreka IIOK

§ 19 cTp.98-100

31 COEIMHEHMS, X OMOJIOTMYECKOE 3HAYECHUE. https://myschool.edu.ru/
ITenrtuabl
benku kak npupoaHbIE BBICOKOMOJIEKYIISIPHbIE Bbubnuoreka [HOK § 19 ctp.103-104 yp.3.5.6
32 COEIUHEHUSA https://myschool.edu.ru/ MUCHEMEHHO
JlaboparTopHble onbIThl. KauecmeenHvle peakyuu
Ha benxu
33 BOI:;SC())I]:(I){;IOGJII:I? Toﬁ[ ng(HzZa nHeHui. [TimacTMaccsl bubmorexa LIOK N
YD 8 ' ’ https://myschool.edu.ru/ § 23 ctp.122 ynp.3-5 nucemg
Kay4yKH, BOJIOKHA
34 [TpomesxyTouHas arrecraius. Mtorosas

KOHTpOJIbHAs paboTa.

OBUIEE KOJIMYECTBO YACOB 110 ITPOI' PAMME

34

HHO
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11 KUIACC

Ne HAara DJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka P ungp
n/n Iaan dakr oOpa3oBare/ibHbIE pecypchl

1 XUMUYECKUU 3IIEMEHT. ATOM. DJIEKTPOHHAS bubmuoreka [IOK
KOH(UTrypaiusi aTOMOB https://myschool.edu.ru/
[lepuoanueckuii 3axoH u [lepuoauueckas cucrema bubmuotexa LIOK

2 xumuueckux snemeHToB [1. 1. Meneneena, ux https://myschool.edu.ru/
CBSI3b C COBPEMEHHON TEOPHUEN CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOUCTB XUMHUUECKUX bubnuorexa [IOK
AIIEMEHTOB M UX COCIMHEHUH I10 TPYIIIaM H https://myschool.edu.ru/

3 nepuogaM. 3HaueHHe MePUOTUIECKOTO 3aKOHA 1
cucTeMbl XUMUYECKUX d1eMeHToB JI.1. Menneneesa
B Pa3BUTUU HAyKU
Crpoenue BemecTBa. XMMHUUECKas CBA3b, €€ BUJIBI, bubnmuorexa [IOK

4 MeXaHU3Mbl 00pa30BaHUsl KOBAaJIEHTHOMN CBSI3H. https://myschool.edu.ru/
Bonoponnas cBs3b
BanenTtHoCTh. DnekTpooTpunareabHocTh. CTeneHb bubnuotexa [IOK

5 OKHcCIIeHHus. BerecTBa MONEKyYISIpHOTO U https://myschool.edu.ru/
HEMOJIEKYIISIPHOTO CTPOCHHS
[TonsiTue 0 nucnepcHbIX cucteMax. MIcTUHHBIE 1 bubmuorexa [IOK

6 KOJUTOUHBIE pacTBOPHI. MaccoBast 10Jisl BEIIECTBA B https://myschool.edu.ru/
pacTBope
Knaccudukanus 1 HoMeHKIaTypa HEOPTraHUIECKUX bubmuorexa [{OK

7 coeauHeHuil. [eHeTHueckas CBsI3b HEOPraHMYECKUX https://myschool.edu.ru/
BEIIECTB, PA3JIMYHBIX KJIACCOB
Knaccudukanus XuMu4uecKkux peakiuii B bubmuorexa [JOK

8 HEOPraHWYECKOW U OPraHNYeCKON XUMUH. 3aKOH https://myschool.edu.ru/
COXpaHEHHUSI MAacChl BEIIECTB; 3aKOH COXPAaHEHUS U
MIPEBPAICHIS SHEPTUU IPU XUMHYECKIX PEAKIUSIX

9 CxopocTts peakiun. OOpaTUMbIe PEaKInu. bubmoreka [JOK
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XUMHUUYECKOE PABHOBECHE

https://myschool.edu.ru/

10 [Ipaktuyeckas padora Ne 1. «BrnusHIe pa3IndHbIX bubnunorexa [JOK
(akTOPOB Ha CKOPOCTh XUMHUUECKOU PEaKIIUN» https://myschool.edu.ru/
DnekTpoauThueckas nucconuanus. [lonstue o bu6mmoreka [IOK

1 BOZIOpOHOM TIoKa3arene (PH) pactBopa. Peakiun https://myschool.edu.ru/
HMOHHOTO oOMeHa. ['uaponu3 opranndeckux u
HEOPraHUYeCKUX BEIECTB
OKHCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKITUH. bubnuorexa [IOK

12 [TonsiTre 00 AMEKTPOIIM3E PACIIABOB M PACTBOPOB https://myschool.edu.ru/
coJien

13 KonTponbhas pabota o pazneny «Teopernueckue bubmuotexa [IOK
OCHOBBI XHUMHUI)» https://myschool.edu.ru/
Mertannel, ux nmonoxeHue B [leprognueckon bu6muoreka [IOK

14 cucreMme xumuueckux snemenToB [I. . Menneneesa https://myschool.edu.ru/
1 0COOCHHOCTH CTpOeHHs aToMOB. O01He
(u3nyeckre CBOMCTBa METaNIOB

15 CrmutaBbl METAJUIOB. DIIEKTPOXUMHUYECKUAN PSITT bubmuorexa [IOK
HanpsHKeHUH METalIoB https://myschool.edu.ru/
XHMHYECKHE CBOMCTBA BaXKHEHMIIINX METAJIJIOB bu6muoreka [IOK

16 (HaTpui, Kanuii, Kajabluii, MArHUH, ATIOMUHHR) ¥ UX https://myschool.edu.ru/
COEAMHEHUI

17 XHUMUYECKUE CBOWCTBA XpOMa, MEJIU U UX bu6muoreka [IOK
COCJTMHCHHI https://myschool.edu.ru/

18 XuMHYECKHE CBOMCTBA IIMHKA, XKejie3a U UX bubmoreka [IOK
COEIUHEHNI https://myschool.edu.ru/

19 [Ipaktuyeckas padora Ne 2. "Perenune bubnuoreka [OK
HKCIIEPUMEHTAIBHBIX 33]1a4 10 TeMe «MeTamibi»" https://myschool.edu.ru/
Hewmerannsl, ux nonoxxenue B [lepuoanyeckoi bubmuorexa [JOK

20 cucTeMe XuMuueckux snemenToB [1. 1. MeHeneeBa https://myschool.edu.ru/
1 0COOEHHOCTHU CTPOECHHS aTOMOB

21 dusnyecKue CBOMCTBA HEMETAUIOB. AJIIIOTPOTIHS bubmuoreka [JOK
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HEMETAaJUIOB (Ha MPUMEpE KUCIOPOAA, CepHlI,
dhocdopa u yrepona)

https://myschool.edu.ru/

22 XHUMUYECKUE CBOMCTBA IraJIOT€HOB, CEPhI U UX bubmuoreka [IOK
COCAMHEHHI https://myschool.edu.ru/
23 XuMUYecKrue CBOMCTBaA a30Ta, pocodpa 1 ux bubnmuoreka [OK
COCAMHEHHI https://myschool.edu.ru/
24 XUMHUYECKUE CBOMCTBA yIiiepoaa, KPEMHUS U UX bubmuoreka [IOK
COCAMHEHHI https://myschool.edu.ru/
o5 [IprMeHeHre Ba)XHEUIINX HEMETAJUIOB U UX bubmuotexa LIOK
COCTMHEHUI https://myschool.edu.ru/
O06o011ieHne 1 cucTeMaTu3alys 3HaHui 1o Teme bubnuoreka [IOK
26 «Hemeraiuibly. BerauciieHus o ypaBHEHUSM https://myschool.edu.ru/
XMMHUYECKUX PEaKLUH U TEPMOXUMHUYECKUE PACUEThI
27 [IpakTuueckas padota Ne 3. «Pemenue bubmuotexa [JOK
IKCIIEPUMEHTANIBHBIX 3aj1a4 1o Teme "Hemeramibl"» https://myschool.edu.ru/
28 KontponpHas pabora no temam «MeTamisl» 1 bubnuotexa [IOK
«Hemeramnb https://myschool.edu.ru/
29 Heoprannueckue 1 opraHuyecKue KHUCIOTHI. bubnuoreka [OK
Heopranndeckue u opraHudecKue OCHOBaHHUS https://myschool.edu.ru/
AMpoTepHble HEOpraHMYECKHE U OpraHUYECKHe bubnuotexa [IOK
30 coeauHeHus. [eHeTnUeckas CBsI3b HEOPraHUYECKUX https://myschool.edu.ru/
Y OPTaHMYECKUX BEUIECTB
Poaps xumun B o0ecriedueHUN SKOJIOTHYISCKOM, but6moreka [IOK
31 SHEPTeTHUYECKON U MUIIEBON 06€30MacCHOCTH, https://myschool.edu.ru/
Pa3BUTHH METUITUHBI
30 [IpencraBienust 06 00X HAYYHBIX MPUHIUIAX bubmuotexa [IOK
MPOMBIIIIJICHHOTO MOJYYEeHHs] BKHEHIIINX BEIIECTB https://myschool.edu.ru/
33 YesnoBek B MHUpeE BEIIECTB U MaTepHuajoB butmmorexa LIOK
pe Bet p https://myschool.edu.ru/
bubnmuoreka [IOK
34 XUMHS ¥ 310POBBE YETTOBEKA -

https://myschool.edu.ru/
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OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME










