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1. COAEP)KAHME YYEBHOT O IPEJIMETA «XUMUA (YIJAYBJEHHBI YPOBEHD)»
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckue OCHOBBI OPraHUYe CKOM XUMHUH.

[Ipenmer u 3HaUeHHE OPraHUYECKON XUMUH, TIPEJICTABICHHE O MHOTOOOpa3i OPraHUYEeCKUX COCTUHEHUM.

DNEeKTPOHHOE CTPOSHHUE aTOMa YIIIepoia: OCHOBHOE U BO30YX/IEHHOE COCTOsIHM. BaneHTHBIE BO3MOXKHOCTH aTOMa yriiepoaa. XuMHU4ecKas
CBSI3b B OPraHMYECKUX COEIMHEHMsX. THUmbl rubOpuau3aliiil aTOMHBIX OopOHTanel yrieponga. MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3U
(oOMEHHBII U JOHOPHO-AKIENTOPHBINA). THIBI MEepeKphIBaHUs aTOMHBIX OpOMTajnei, o- W M-CBa3u. OnuHapHas, JBOWHAsS U TPOHHAs CBA3b.
CriocoObI pa3phiBa CBSA3EH B MOJICKYJIaX OpraHNYecKuX BemecTB. [loHsITHE 0 CBOOOAHOM paauKaie, HyKjieohuie u AIeKTpodue.

Teopust cTpoeHUsE OpraHuyeckux coeguHeHuii A.M. byTiepoBa U cOBpeMEHHbIE TPEJCTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAYEHUE TEOPUHU
CTPOEHHUS OPTaHMYECKHX COCAMHEHUH. MONEKyIspHble U CTPYKTypHBIE (hopmyinbl. CTpYKTypHBIE (OPMYNBI pa3IMYHBIX BUJOB: pa3BEPHYTAs,
COKpam¢HHas, ckeneTHas. Vzomepus. Buabl u3omepun: CTpYKTypHasi, IPOCTPAHCTBEHHAS. DIEKTPOHHBIE YPPEKTH B MOJEKYIaX OPraHUIECKUX
COCTMHEHUM (MHAYKTUBHBIA U ME30MEPHBI 3 (HEKTHI).

[Ipencraenenue o kinaccuukauy opranuyeckux BemiecTB. [loHsTne o QyHKImoHambHOU rpynme. ['omonorus. I'omonoruyeckue psmipl.
Cucremarnueckas HoMeHkiarypa opranndeckux coernHeHuit (IUPAC) u TpuBnanbHble Ha3BaHUS OTIEIbHBIX IPEACTABUTEIICH.

OcobenHocTH U KiIaccupuKaius OpraHnueckux peakuidi. OKMCIUTENbHO-BOCCTAHOBUTENbHbBIE PEAKIIU B OPraHUYECKONW XUMUHU.

OKCHepUMEHTAIBHBIE METOJAbl M3YUeHHUs BEIIECTB M WX MPEBPAIlICHHI: O3HAKOMJICHHWE C O0pas3llaMd OpPraHMYeCKUX BEIECTB U
MarepuasaMi Ha WX OCHOBE, OIBITHl IO MPEBPAICHUIO OPraHWYECKHWX BEIECTB MPU HArpeBaHWH (TUIaBICHUE, OOYIIIMBAaHUE W TOPCHHE),
KOHCTPYHUPOBAaHHE MOJIENIEH MOJIEKYJ OPraHUuYECKUX BEILECTB.

YrieBoaopoasl.

Anxanbl. ['oMonornueckuid psa ajakaHoB, oOm@s (opmysia, HOMEHKIATypa ¥ H30MEpHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIIEKYJT aJIKaHOB, SP>-TUOPU M3k ATOMHBIX OpPOUTANEl yriiepoaa, o-CBs3b. GU3NUECKUE CBOMCTBA AJIKaHOB.

XUMUYECKHE CBOMCTBA AJIKAHOB: PEaKIMU 3aMEIICHUs, U30MEpU3aLUM, JETUAPUPOBAHUS, [TUKIN3ALNH, MHUPOIN3a, KPEKUHTa, TOPEHHUSI.
[IpencraBienne 0 MEXaHU3ME PEAKIIMN PAUKATIBLHOTO 3aMEIICHMUSI.

Haxoxnenue B nmpupoze. CriocoObl MoTydeHus U IpUMEHEHNE aIKaHOB.

[Muknoankanel. OOmas dhopmyna, HoMeHKIaTypa u u3omepus. OCOOEHHOCTH CTPOCHHUS U XUMUUYECKHX CBOMCTB MalbIX (IIHKJIOMPOIIAH,
UKI00yTaH) U OOBIYHBIX (ITUKJIOTIEHTAH, ITMKJIOTEKCaH ) IUKI0aTKkaHOB. ClTOCOOBI TTOTY4IeHHS U TPUMEHEHHUE ITUKII0AIKAHOB.
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Ankensl. ['omomoruueckuii psii ankeHoB, oOm@as ¢opmyna, HOMEHKIATypa. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYI
aJIKEHOB, SP*-rUOPHUIN3AIMs ATOMHBIX OpOUTANIEH YITIEpoa, G- U T-CBA3H. CTPYKTypHAs U F€OMETPpUYECKas (LUC-TpaHc-) u3oMepust. Dusudeckue
CBOMCTBA AJIKEHOB. XMMHMUYECKUE CBOMCTBA: PEAKLUHU IPUCOCAUHEHUs, 3aMEILCHUS B O-IIOJIOKEHUE IIPU JBOWHOM CBA3M, NOJIMMEPHU3ALUU U
okucnenus. [lpasmio MapkoBHukoBa. KauecTBeHHBIC peakllMM Ha ABOMHYIO CBsi3b. CIIOCOOBI MOMy4eHUS U PUMEHEHHUE alIKEHOB.

Ankanuensl. Knaccudukanus ankaaneHoB (ConpskEHHbIE, U30JUPOBaHHbBIE, KyMyauposannsie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U
XUMUYECKUX CBOMCTB CONPSOKEHHBIX AMEHOB, 1,2- u 1,4-npucoenunenue. Ilomumepusanus conpsokEHHBIX OueHOB. CrocoObl MOMYy4YeHUS H
IIPUMEHEHHNE aJTKaJUEHOB.

Ankusbl. ['oMonorndyeckuil psan aakuHOB, oOIas GopMmysa, HOMEHKJIATypa M U30MepHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJ aJKWHOB, SP-THOpHAM3alMs aTOMHBIX opOuTanei yriaepona. PuU3NYECKHE CBOMCTBA AJIKMHOB. XUMHUYECKHE CBOMCTBA: PEAKIIHH
IIPUCOCIMHEHHNs, IUMEpPU3AlMM W TPUMEPHU3aLUU, OKUCICHUA. KHUCIOTHBIE CBOMCTBA AJKMHOB, MMEIOIMX KOHIICBYKD TPOHHYIO CBSA3b.
KagecTBeHHBIE peakliMy Ha TPOHYIO cBA3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHHE ATIKUHOB.

ApomaTHyYecKHe YIIIeBOJOpObl (apeHsl). ['oMonornyeckuii psja apeHoB, odmas ¢Gopmyina, HOMEHKIATypa U U30MEpHs. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIeKy/bl OeH3osa. dusndeckue cBoiicTBa apeHOB. XMMHUYECKHE CBOMCTBAa OEH30Ja U €ro TOMOJIOTOB: PEaKINU
3aMelIeHUs B OEH30JbHOM KOJIBIIE U YIVIEBOJOPOJHOM pajuKalle, peaklMi IPUCOeIMHEHUs, OKUCIIeHne roMosoroB 6ensona. [Ipencrasnenue 06
OPHEHTHPYIOIIEM JACHCTBUU 3aMEeCTUTENICH B OEH30IbHOM KOJIbIE Ha MIPUMEPE AJKHIIBHBIX PAJUKAIOB, KAPOOKCUILHON, THAPOKCHIIBHOM, aMUHO-
U HUTPOrPYIIIBL, aTOMOB rajoreHoB. OCOOEHHOCTH XUMHYECKMX CBOMCTB cTupoia. llonmmmepuszanus ctuposa. CrnocoObl MONydeHHsS U
IIPUMEHEHHUE aDOMATHYECKHUX YIIIEBOIOPOAOB.

[Mpupoausiii ra3. Ilonyrasle HedTsHBIE Ta3bl. HegTh u €€ mpoucxoxkaenue. KameHHbI yroib U npoayKThl ero nepepadboTku. CrnocoOsl
nepepaboTKu He(PTH: TEepPEeroHkKa, KPEeKUHT (TEPMUUYECKUH, KaTaauTUuecKui), pudopMuHr, mupoiaus. [IpoaykTel mepepaboTku HepTH, HUX
MPUMEHEHHE B IPOMBIIUICHHOCTH H B OBITY.

I'eneTnyeckas CBA3b MEXy Pa3IMUHBIMU KJIACCAMHU YIJIEBOJOPOIOB.

OJEKTPOHHOE CTPOCHME TaJOTCHIPOU3BOIHBIX YIVIEBOAOPOJOB. Peaknum 3amMelmeHus rajoreHa Ha TMAPOKCOIPYIILY, HHUTPOTPYIILY,
LHUAHOIPYIIly, aMuHOrpymnmy. JlelicTBUE Ha TaJOrCHIPOM3BOAHBIE BOAHOIO M CIUPTOBOIO pacTBOopa IWEIo4M. Bs3auMopnencraue
IUTaJOreHAJIKaHOB C MarHueM U LUHKOM. [loHsATME O MeTajulIoOpraHMYecKuX COeOuHEHUsAX. Mcnonp30BaHHE TIallOr€HIIPOU3BOIHBIX
YIIIEBOJOPOIOB B OBITY, TEXHUKE U IIPH CUHTE3€ OPraHNYECKUX BEILIECTB.

DKCIepUMEHTAIbHBIE METObI U3YUYEHHUs BEILECTB M MX MPEBPAIICHUI: U3ydeHne (PU3MUECKUX CBOMCTB YIIIEBOIOPOJIOB (PACTBOPUMOCTH),
KAueCTBEHHBIX pEaKIUi YIIeBOAOPOAOB PA3JIMYHBIX KJAccOB (0OeciBeunBaHUE OpOMHON MM MOAHOM BOJbI, pacTBOpa NepMaHraHaTa Kajus,
B3aMMOJICHCTBHE alleTHJICHA C aMMHAYHBIM PacTBOpoM okcupa cepedpa(l)), kadecTBeHHOE OOHapy)KEHHE yIiIepoaa U BOJOPOJa B OPTaHMIECKUX



BEIECTBAX, IMOJIydeHHUE JTHJICHA W HM3yYCHHE ero CBOWCTB, O3HaKomuleHUe ¢ KoyuiekuusmMu «Hedte» um «Yromb», ¢ obpa3namu Iuiactmacc,
Kay4yKOB U pe3MHbBI, MOJCIUPOBAHUE MOJIEKYIT YIJIEBOAOPOOB U TalOT€HIIPOU3BOIHBIX YTII€BOJOPOIOB.

Kucaopoaconep:kamnue opranndecKue coeAnHeHHs.

[IpenensHble O0gHOATOMHBIE CcUPTHL. CTpoeHHE MOJIEKYN (Ha MpuUMepe MEeTaHola M dTaHoja). ['omonornuyeckuit psa, obmas dopmysna,
U30Mepus, HOMEHKJaTypa U Kiaccuduxanusg. Dusnueckue CBONCTBA MPEAETbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBS3M MeEXIy
MOJIEKYIaMH CIUPTOB. XHMMHMUYECKHE CBOMCTBA: PEaKLMM 3aMEIICHUs, JIerujapaTaliy, OKHCIEHHUs, B3aUMOJICHCTBUE C OpraHUYECKUMH U
HEOpPraHMYEeCKUMHU KucioTamHu. KauecTBeHHasi peakilus Ha OJTHOATOMHBIE CHUPTHL. JleficTBUE 3TaHOJIa U METAaHOJa Ha OPraHU3M YeJIOBEKa.
CriocoOblI MOTy4eHHUsl ¥ MPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.

[Ipocteie 3¢upsl, HOMEHKIaTypa U n3oMepusi. OcobeHHOCTH PU3NIECKUX M XUMHUECKHUX CBOHCTB.

MHoroatroMHble CIIUPTHI — 3TUJICHIVIUKOIb U ThulepuH. Ou3nyeckue U XUMHYECKUE CBOMCTBA: peaKIuu 3aMelIeHuUs, B3aUMOJIEHCTBUE C
OpPraHMYEeCKUMHU M HEOPraHMYECKUMHU KHCIIOTaMH, KaueCTBEHHAs peaklys Ha MHOTOATOMHBIe cUpThL [IpencTaBieHne o MexaHu3Me peaxkiui
HyKJeoduabHOrO 3amerieHus. JlelicTBue Ha opranu3M yenoBeka. CriocoObl MOTy4eHUs U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CtpoeHre MOJIEKYIbI, B3AUMHOE BIMSHUE THIPOKCOTPYIIIBI M OCH30IBHOTO sifpa. dusnyeckue cBoiicTBa Gpenonma. OcoOeHHOCTH
XAMHUYECKHX CBOMCTB ¢eHona. KauectBeHHble peakumu Ha ¢eHon. TokcuyHocTh (eHonma. CriocoObl mosydeHUs W NpuUMeHeHue (GeHoda.
denondopmanpaeruiHas cMoa.

KapOonumnbHble coeIMHEHUS — adbAECTHAB U KETOHBL. DJIEKTPOHHOE CTPOCHHE KapOOHUIBHOU Ipymiibl. ['oMoIornueckue psijibl anbIerui0B
U KETOHOB, 001ast popmyna, n3oMepusi 1 HoOMeHKJIaTypa. Pu3nueckue CBOMCTBA albJIerHI0B U KETOHOB. XMMHUUECKHE CBOMCTBA ajIbJETHI0B U
KETOHOB: peakIuH npucoeanHeHus. OKUCICHHE albJIeTUI0B, KAUYECTBEHHbIC PEaKIMH Ha anbleruabl. CrocoObl MONMydeHHs] U MPUMEHEHHE
aJbJIeTH/I0B U KETOHOB.

OnHOOCHOBHBIE TIpeeNbHbIe KapOOHOBBIE KUCIOTEL. OCOOEHHOCTH CTPOCHHS MOJIEKYN KapOOHOBBIX KHCIIOT. MI30MepHst 1 HOMEHKIIATYpA.
@dusuveckre CBOWCTBA OJHOOCHOBHBIX IPENEIbHBIX KapOOHOBBIX KHUCIOT. BomopomHbie CBA3M MeEXIy MOJEKYIaMHU KapOOHOBBIX KHCIOT.
XUMHUYECKHUE CBOMCTBA: KUCIIOTHBIC CBOMCTBA, PEAKIINsI dTEPUDUKAIINH, PEAKIIUH C YIACTHEM YIIIEBOIOPOIHOTO paaukaia. OCOOEHHOCTH CBOMCTB
MypaBbUHOM KUCHOTHL. [loHATHE O MPOU3BOAHBIX KAPOOHOBBIX KHCIOT — CIOXKHBIX 3¢upax. MHOrooOpasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH
CBOMCTB HEMPEACTbHBIX U aPOMATUYECKUX KapOOHOBBIX KUCIIOT, TMKApPOOHOBBIX KHCIIOT, THAPOKCUKAPOOHOBBIX KUCIOT. [IpeacTaBuTeny BRICIIMX
KapOOHOBBIX KHCJIOT: CT€apUHOBAs, MaJIbMHUTHHOBAS, OJIEUHOBAs, JUHONEBAs, NUHONEHO08asi KUCTOTH. CrocoObl MOMy4eHHUS U MpPUMEHEHUe
KapOOHOBBIX KUCIIOT.

Crnoxubie 3¢upsl. ['oMmonorudeckuii psia, odmas Gpopmyna, n3oMepusi 1 HOMEHKJIaTypa. OU3NYECKUe U XUMHYECKUE CBOWCTBA: THAPOJIN3 B
KHUCJION U TIEJIOYHOU cpee.



Kupsl. Crpoenue, Gpu3nveckre U XMMUYECKUE CBOMCTBA KUPOB: TUAPOJIU3 B KUCIOW M IIeNOYHOU cpee. OCOOCHHOCTH CBOWCTB KUPOB,
COJIEpKallMX OCTATKU HEMPEAETbHBIX JKUPHBIX KUCIOT. JKUpbl B IpUpoIe.

MbITa Kak COJTM BBICIIMX KapOOHOBBIX KHUCIIOT, KX MOIOIICE JCHCTBHE.

OOmiast xapakTepucTHKa yrieBoaoB. Knmaccudukainus yrieBogoB (MOHO-, AM- W Mojucaxapuibl). MoHOcaxapuasl: TIIOK03a, (QpyKTO3a,
rajlaktosa, pu0o3a, 1e3o0kcuproosa. @u3ndeckre CBOMCTBA U HaXOXKAeHHUE B Ipupojie. DoTocuHTe3. XUMUYECKHE CBOMCTBA TITIOKO3bI: PEaKIIUU C
y4aCTHEM CHHUPTOBBIX M ajbJACTUAHOW TPYNN, CIUPTOBOE M MOJIOYHOKHCIOE OpoxeHue. [IpuMmeHeHHe TIIOKO3bl, €€ 3HadeHHe B
KU3HEJECATEIbHOCTU Opranu3Ma. Jlucaxapuipl: caxapo3a, MajabTo3a M JIakTo3a. BoccTaHaBIMBarONmMe U HEBOCCTAHABIMBAIONIME AUCAXapHUIbL.
I'maponus nucaxapuaoB. Haxoxxnenue B npupone u npumeHenue. [lonncaxapuapl: Kpaxmal, IIUKOTEH U 1euioio3a. CTpoeHre MaKkpoOMOJIEKYI
Kpaxmaja, IIIMKOreHa  1esuTi0103bl. dusnueckue CBOMCTBA Kpaxmala U LeJUTI0JI03bl. XUMUYECKUE CBOMCTBA KpaxMalia: THPOJIu3, KaueCTBeHHas
peakuusi ¢ MOJOM. XUMHUYECKHE CBOMCTBA LIEJUIIOJIO3BI: TUIPOJIHN3, MoiydeHHe 3(UpoB 1eIton03bl. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MIENK).

DKCIepUMEHTAIbHbIE METOJIbl M3Y4YeHUs BEUIECTB M WX IMPEBPALICHUI: paCTBOPUMOCTh PA3JIMUHBIX CIIUPTOB B BOJE, B3aMMOJCHCTBUE
ATaHOJIa C HATPHEM, OKHCIIEHHE STUIIOBOTO CIUPTA B aJbJAETH Ha pacKaIEéHHOW MeIHOI MPOBOJIOKE, OKMCICHHE 3TUIIOBOIO CIIUPTA TUXPOMATOM
Kanusi (BO3MOXHO MCITOIb30BaHUE BHACOMATEPHAIOB), KA4eCTBEHHBIC pEaKIMW Ha ampleruabl (¢ ruapokcuaoMm auammuHcepeopa(l) u
ruapokcuaoM meau(ll)), peakmus rmunepuHa ¢ ruapokcunom meau(ll), xumudeckrue cBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI, B3aMOICHCTBUE
pacTBopa TioKo3bl ¢ Tuapokcuaom meau(ll), B3anmoneiicTBue kpaxmala ¢ HOJIOM, PEIIEHHE IKCIIEPUMEHTANIbHBIX 3a7a4 10 TeMaM «CIUPTHL U
dbenons, «KapOoHOBBIE KUCTOTHL. CIIOXKHBIE 3UPBD».

A3zoTcoaepikamue OpranHnyecKne coeJHHeHM .

AMUHBI — OpraHuyeckue Mpou3BoiHble amMmmuaka. Kinaccudukanus aMuHOB: anudaTuyecKue U apoMaTHiecKue; epBUYHbIC, BTOPUYHbIE U
TpeTudnble. CTpoeHUEe MOJIeKy, o0mas ¢hopMyra, H30MEpHsl, HOMEHKIATypa U (U3MYECKUEe CBOMCTBA. XMMHUECKOE CBOMCTBA anu(aTuuecKux
aMHUHOB: OCHOBHBIE CBOWMCTBA, AJIKUJIMPOBAHUE, B3AUMO/ICUCTBUE EPBUYHBIX AMUHOB C a30TUCTOM KucIoTon. CoM alIKujaMMOHHS.

AHUINH — MpeACTaBUTENIb aMUHOB apoMatuyeckoro psina. CtpoeHue aHunuHa. B3anmHoe BIusHUE TPYNI aTOMOB B MOJIEKYJle aHUJIMHA.
Oco0eHHOCTH XUMUYECKHUX CBOMCTB aHMIHHA. KauecTBeHHBIE peakiiuu Ha aHWIHH. CiocoObl TIOMyYeHHS 1 PUMEHEHHE au()aTUIeCKIX aMUHOB.
[Mony4yenne aHUIMHA U3 HUTPOOEH30A.

Amunokucnorel. Homenknatypa n m3omepus. OTaenpHbIE NMPEICTABUTENH 0-aMHUHOKHCIIOT: TJIMLIWH, aJlaHuH. dusznueckue CBONCTBA
AMUHOKHCIIOT. XMMHUYECKHE CBOWCTBA aMHHOKHUCIIOT KaK aM(OTEPHBIX OPTaHUUECKUX COSTMHEHUHN, PeaKIvs MOJUKOHICHCAINH, 00pa3oBaHue
MENTUIHOM cBsI3U. bronornyeckoe 3HaueHre aMUHOKUCIOT. CHHTE3 U TUAPOIU3 ENTH/IOB.

benku xak npupomHsie noaumepsl. [lepBuuHas, BTOpUYHas U TpETUYHAs CTPYKTypa OelkoB. XMMUYECKHE CBOMCTBA OENKOB: THAPOIIN3,
JeHaTypallnsl, KaueCTBEHHBIC PeaKI[uy Ha OCTKH.



DKCIepUMEeHTaIbHBIE METO/Ibl U3YUEHUS BEIIECTB U MX IPEBPAICHHI: pacCTBOPEHHE OEITKOB B BOJIE, ICHATYpAIUs OCJIKOB IIPU HArPeBaHUH,
L[BETHbIE pEaKlMK Ha OEJIKH, pellieHHEe HKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeEMaM «A30TCOIeprKalliie OpraHnveckue coeAuHeHus» u «Pacro3HaBanue
OPraHUYEeCKUX COCTUHEHUIN».

BbicokoMoJIeKYIsIpHbIE COe JTHHEHUSI.

OCHOBHbIE TOHATUS XUMHUU BBICOKOMOJIEKYIISIPHBIX COCIUHEHUN: MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3ALINH,
cpenHsist MosieKysipHast Macca. OCHOBHbBIE METO/bI CHHTE3a BBICOKOMOJICKYIISIPHBIX COCTUHEHHH — MOIMMEepU3alus U MOJIUKOHICHCAIIHSL.

[TonumepHbie Marepuanbl. [lmacTmaccel (TOMUATUIICH, MOJUIPONWICH, TOJUBUHUIXIOPH/, TOTUCTHPON, MOJUMETUIMETAKpUIaT,
MOJTMKApOOHATHI, MOJUATHIICHTEpEeTAIAT). Y TUIU3AIUA U IepepadOTKa MIacTHKA.

DnacToMephl: HATypaJIbHBIA KaydyK, CHHTETUYECKHUE KaydyKkH (OyTaJieHOBbIH, XJIOPOIIPEHOBBIN, U30IPEHOBHIN) U CUIIMKOHBIL. Pe3nHa.

BonokHa: HaTypanbHBIE (XJIOMOK, MEPCTh, MIENK), HCKYCCTBEHHBIC (BUCK03a, aIllETATHOE BOJIOKHO), CHHTETHYECKHE (KaIpOH U JIaBCaH).

[Tonmumeps! cienranbHOTO Ha3HAYEHUS (Te(IIOH, KEBIAp, FJIEKTPOIPOBOIAIIME MTOTUMEPHI, OMOpa3iaraeMble IOJTUMEPHI).

DOKCIepUMEHTAIbHBIE METO/Abl M3YYeHMsI BEUICCTB M MX IPEBPAIICHHI: O3HAKOMJIEHHE C OOpas3llaMHM TNPUPOAHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IJIACTMACC, KAy4yKOB, pEellIeHNEe IKCIIEPUMEHTANbHBIX 3314 110 TeMe «Pacno3HaBaHue I1aCTMAacC U BOJIOKOHY.

PacuérHrle 3amaun.

Haxoxnenue MONEKyIIpHOH (OPMYNIbI OPraHMYECKOrO COEAMHEHHS IO MAaCCOBBIM JOJISIM JJIEMEHTOB, BXOSIMX B €ro COCTaB,
HaX0XJCHHUE MOJICKYISIPHON (POPMYIIBI OpraHUYECKOT0 COSAMHEHHUSI TT0 Macce (00bEMY) MPOAYKTOB CTOPaHMsI, 110 KOJIMYECTBY BellecTBa (Macce,
00BbEMY) TPOAYKTOB pPEAKIUU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBIEHHE CTPYKTYPHOH (OpPMYsbl OPraHUYECKOro BEIIECTBa Ha OCHOBE €ro
XUMUYECKUX CBOMCTB I CITOCOOOB MOTYYEHUS, ONPEAeTICHIE J0JIM BBIX0/1a IPOAYKTA PEAKIIMH OT TEOPETHIECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanuzanust MeXNpeAMETHBIX CBA3EH MPU U3YUYEHUHU OpraHu4ecKoi XuMuH B 10 Kacce OCyIIECTBISETCS Yepe3 UCIOIb30BaHUE KaK 00X
€CTECTBEHHO-HAYYHBIX TOHATHH, TaK U TIOHATUH, IPUHATHIX B OTACIBHBIX IPEIMETAaX €CTECTBEHHO-HAYYHOTO IUKIIA.

OOume ecTecTBEHHO-HAay4yHbIE TOHATHS: SIBICHHE, Hay4dHbId (akT, TUIOTe3a, TEOpHs, 3aKOH, aHalu3, CHUHTE3, KiIacCHU(pUKaIus,
HaOJI0ZICHNE, U3MEPEHUE, SKCTIEPUMEHT, MOJIE]b, MOJICTTHPOBAHHUE.

®duszuka: Martepus, aTtoM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJEKYNa, SHEPreTUYECKHH ypOBEHb, BEILECTBO, TEJNO, 00BEM, arperaTHoe
COCTOSIHUE BEILECTBA, (PU3NUYECKUE BEIMYUHBI, €AMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHUs, Macca.

Buonorus: kierka, opranusM, 3KocucreMa, ouocdepa, MeTaboIM3M, HACIEACTBEHHOCTh, aBTOTPO(HBIN U reTepoTpOdHbIA TUII TUTAHMUS,
OpokeHue, POTOCUHTE3, IbIXaHUE, OCIIKH, YIIIEBOIbI, KUPBI, HYKJICHHOBBIC KHUCIOTHI, PEPMEHTHI.

['eorpadus: monesHsie HckonaemMsple, TOMINUBO.



TexHomorus: MUIICBBIC TPOAYKThBI, OCHOBBI pallMOHAJIBHOT'O ITUTAHW A, MOIOIME CPCACTBA, MaTCpHUaAJIbl U3 UCKYCCTBCHHBIX U CUHTCTUUCCKUX
BOJIOKOH.

11 KJIACC

OBILIIAS N HEOPTAHUYECKAS XUMUSA

TeopeTn4eckue OCHOBBI XMMHH.

Atom. CocTaB aTOMHBIX slep. XUMHYECKHH djeMeHT. M3orombl. CTpoeHHE SJIEKTPOHHBIX OO0OJIOYEK aTOMOB, KBAHTOBBIC YHCIIA.
DHepreTUyYecKre YpOBHU U MOTYypOBHH. ATOMHBIE opOuTanu. Kinaccudukarus XaMUIeCKUX JIEMEHTOB (S-, p-, d-, f-amemenTsr). Pacnipenenenue
3JEKTPOHOB 1O ATOMHBIM OpPOHTAISAM. DJIEKTPOHHBIE KOHQPUTYpAIlMU aTOMOB JJIEMEHTOB IEPBOTO—YETBEPTOrO IMEPUOIOB B OCHOBHOM U
BO30YXKJIEHHOM COCTOSTHUU, 3JIEKTPOHHbBIE KOH(DUTYpaIli HOHOB. DJIEKTPOOTPHUIIATEIIBHOCTb.

[lepuonnueckuit 3akoH u Ilepuogmueckas cucrtema xumuueckux sieMeHTOB JI.M. MenneneeBa. CBA3b NMEPHOAMYECKOTO 3aKOHA U
Ileprognueckoil cHCTEMBI XMMHUYECKHUX 3JIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHMsI CBOWCTB
XUMHUUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOXKHBIX BEUIECTB MO IpyliaM M MepuojaM. 3HaueHue rnepuoanyeckoro 3akona /.M.
Meunneneena.

XuMuueckas CBsi3b. BUIbI XUMHUUECKOW CBS3HM: KOBaJCHTHAs, MOHHAS, METajulnueckas. MexaHu3Mbl 00pa30BaHMs KOBaJCHTHOW CBS3H:
OOMEHHBIM ¥ JOHOPHO-aKIENTOPHBIA. DHEPrus U JUTMHA CBsI3U. [10JIpHOCTH, HAMPABICHHOCTh W HACKHIIIIAEMOCTh KOBAJICHTHOM CBs3u. KpaTHbIe
cBsA3U. BonopoaHas cBsA3b. MexKMONEKYIApHbIE B3aUMOACUCTBHUS.

BaneHTHOCT M BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpPhl MOJEKYJ C MX F'€OMETPUUYECKUM CTpOeHUEM (Ha
MpUMepe COeTMHEHUN 3JIEMEHTOB BTOPOTO MEPHO/IA).

[IpencraBnenne 0 KOMIIEKCHBIX coeTMHEeHMsIX. COCTaB KOMIUJIEKCHOTO HOHA: KOMILIIEKCO00pa30BaTellb, TUTaH Ibl. 3HAUEHNE KOMIUIEK CHBIX
coenuHeHu. [IoHsATHE 0 KOOPAMHALIMOHHON XUMHUH.

BemecTBa MOJIEKYASIPHOTO U HEMOJIEKYIIIPHOTO CTPOCHHUS. THUTIBI KPUCTAIITHYECKUX PEIIETOK (CTPYKTYP) U CBOMCTBA BEILIECTB.

[Tonsitre o mucnepcHbIX cucTemMax. Mctuansie pacTBopsbl. [IpencraBieHune o KOIOMAHBIX pacTBopax. CrocoObl BBIPaKEHUSI KOHIICHTPALIUH
pacTBOpPOB: MaccoBasl JOJS BELIECTBA B PacTBOPE, MOJISIpHAs KOHLEHTpauusa. HacelllleHHblE M HEHACBILICHHBIE PACTBOPBI, PACTBOPHUMOCTD.
Kpucrannoruaparsl.

Knaccudukanus v HOMEHKJIATypa HEOPraHWYECKHUX BEIIECTB. TpHUBHANIbHBIE HAa3BaHUS OTACIBHBIX MPEACTABUTENICH HEOPTaHHYECKHUX
BEIECTB.



Knaccugukanus XaMU4ecKuX peakiuii B HEOPraHUIeCKOM 1 OpraHuIeCcKOi XMMUHU. 3aKOH COXPaHEHHsI MACChI BEIICCTB; 3aKOH COXPaHCHHU S
Y IIpeBpaLICHUS YHEPTUHU MPU XUMHUUYECKHUX peakiusaX. TenaoBble 3pPexThl XuMuueckux peakiuii. TepmoxumMudeckue ypaBHEHUSI.

CKOpoCTh XMMHUYECKOW peakiuu, €€ 3aBUCUMOCTh OT pa3IUyYHBIX (hakTOpoB. ['OMOT€HHBIE W TeTepOTeHHble peakuwu. Karamus u
KaTaJIn3aTOpPBL.

OOpatumbie W HEOOpaTHUMBIC peakiuh. XUMHUYECKoe paBHOBecue. KoHCTaHTa XMMHYECKOTO paBHOBecHs. MDaKkTOpbl, BIHUSIONME Ha
MOJI0KEHHE XUMUYECKOT0 pABHOBECHS: TeMIIEpaTypa, JaBICHUE U KOHIICHTPAIMU BEIIECTB, ydacTByOImMX B peakuuu. [Ipunuun Jle [laTense.

OnexTponutudeckas auccounanus. CunbHble U cinabbie dnekTponuThl. CreneHs mucconuanuu. Cpeaa BOIHBIX PAaCTBOPOB: KHCIOTHAs,
HeWTpanbHasi, menoyHas. Bomopoansiii mokasarens (pH) pactBopa. ['maponus coneii. Peakiinu mnoHHOTO 0OMEHA.

OKHMCIUTENBHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb okuciaeHus. OKHCIUTENb U BOCCTAHOBUTENb. [Ipolecchl OKHUCIEHUS U
BOCCTaHOBJICHUS. BaykHel e OKUCIUTENU U BOCCTAaHOBUTEIHN. MeTO ] 3IeKTPOHHOTr0 0ajaHca. DJIeKTPOJIU3 pacCTBOPOB M PACIIaBOB BELIECTB.

DKcrnepuMeHTaIbHbIE METOAbl M3YUYEHHUsI BEIIECTB U UX MPEBpalICHU: pa3lioKeHHe MEepoKCHia BOIOPOia B MPUCYTCTBUU KaTalu3aTropa,
MOJAENH KPUCTAJUTMYECKUX PEIIETOK, MPOBEICHUE PEaKIMii MOHHOTO OOMEHA, OMpENEIICHHE Cpeabl PACTBOPOB C IMOMOIIBIO HHAUKATOPOB,
M3Yy4EHHUE BIUSHUS PA3IUUHBIX (DAKTOPOB HA CKOPOCTHh XUMUYECKOM peakliiy U MOJI0KEHUE XMMHUUECKOTO PABHOBECHSL.

Heopranuueckasi XuMus.

[Tonoxenne HemeTaywioB B Ileproanueckoil cucteme xumudeckux sneMeHToB J[.M. MenaeneeBa U OCOOCHHOCTH CTPOSHUS UX aTOMOB.
dusznyecKre CBOMCTBA HEMETALIOB. AJUTOTPOIHS HEMETAIIIOB (Ha MpUMepe KUCI0poa, cepbl, pocdopa u yrieposaa).

Bopopon. Ilonyuenue, ¢usnueckue u XMMHUYECKHE CBOWMCTBA: peakUU C METaUIaMHd UM HEMETaJUlaMH, BOCCTaHOBUTEJIbHBIE CBOMCTBA.
I'uppunel. TormMBHBIE 3JIEMEHTHI.

l'anorensl. HaxoxxaeHue B mpupojne, CIOcoObl MOMydeHUs, (PU3MUecKne M XUMHYECKHE CBOMCTBA. ['amoreHoBojoponabl. Bakneiime
KHCJIOPOACOECPKAIIME COSTUHEHHUS raoreHoB. JIabopaTopHbIE U MPOMBIIUICHHBIE CTIOCOOBI MOTydeHUs TaoreHoB. [IprMeHeHre raloreHoB U uX
COEMHECHU.

Kucnopon, o30H. JIabopaTopHble 1 TPOMBIITIEHHBIE CITOCOOBI MOJTy4eHUs Kucinopoaa. Ou3nyeckue i XMMUUYECKe CBOMCTBA U IPUMEHEHHE
KHCJI0poAa U 030Ha. OKCUABI U IEPOKCUIBL.

Cepa. HaxoxxneHue B mpupoje, CIOCOOBI MOIydeHus1, Gu3nUecKkre U xumudeckue coiicta. CepoBomopo, cymbduabl. Okcua cepbi(1V),
okcun cepbi( VI). CepHucTast u cepHasi KUCIOTHI U X coiid. OCOOCHHOCTH CBOMCTB CEpHOM KUCIOTHL. [IprMeHeHue ceprl u €€ COeTMHEHUN.

Azot. HaxoxieHue B mpupoie, CiocoObl MOMydeHUs, (PU3NUIECKUE M XUMUYECKHEe CBOHCTBA. AMMUAK, HUTpUIbL. OKCHIBI a30Ta. A30THCTas
1 a30THAs KUCIOTHI U uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHL. [I[puMeHeHre a30Ta 1 ero coeAMHEHU. A30THBIC YI0OpEHHUSI.

®docdop. HaxoxaeHnue B nmpupoje, CrocoOsl morydeHus, Gusndeckne u xumuaeckue cBoiictBa. ®ocduast u hochun. Oxcuast Gpocdopa,
dochopnas kuciorau e€ conu. [Ipumenenne gocpopa u ero coenuneHuit. @ochopHsie yroopeHusl.
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Yraepon, HaXokKIeHUE B MpUpoJie. AJITOTpOnHbIe MoaupuKauu. Ou3nyeckue U XMMUYECKIE CBOWCTBA MPOCTHIX BEIIECTB, 00pa30BaHHBIX
yriepoaom. Okcup yriaepona(Il), okcun yrnepona(IV), yronbraas kuciaora u €€ conu. AKTUBUPOBAHHBIN yroiib, agacopouus. Oymnepensl, rpadew,
yrJIepoiHble HAaHOTPYOKH. [I[puMeHeHe MPOCThIX BEIIECTB, 00Pa30BaHHBIX YIIEPOJOM, H €T0 COSTUHEHUH.

Kpemuuii. Haxoxxnenue B mpupojie, cocoObl MoiydeHus, ¢u3ndeckue u xumuueckue cpoictBa. Okcupa kpemuusi(IV), kpemHueBas
KHCIJIOTa, CUIMKAThL. [IpuMeHnenne kpeMHus u ero coequHeHuit. CTeks1o, ero nojydeHue, BUIbl CTeKJIa.

[Tonoxxenne MeramioB B [lepuoamdeckoii cucteMe XUMUYECKHUX 3JIEMEHTOB. OCOOCHHOCTH CTPOCHHS JIEKTPOHHBIX 00O0JOYEK aTOMOB
MeTtauioB. O0nme Gu3ndeckre CBoMCTBa METAIIOB. [[puMeHeH e MeTaIlIOB B ObITY 1 TexHUKe. CILIaBbl METAJLIOB.

DJeKTPOXUMHUYECKUN psaA HampsbkeHuid metamioB. OOmme crmocoObl MOMydyeHUs METauIoB: THUIPOMETaUIyprusi, MUPOMETAJLTyprus,
anexTpoMetamyprus. [lonarue o koppo3uu MeTamuioB. CriocoObl 3 THI OT KOPPO3HH.

OOmiast xapaktepuctuka MetawioB I[A-rpynmber [lepronnueckoil cHCTEMBl XHMHYECKHUX dSJIEMEHTOB. HaTpuwii m Kanuii: mojydeHue,
¢bu3nUecKue 1 XUMUYEeCKHEe CBONCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCTUHEHUMN.

OOmast xapakrepuctuka MmetamuioB IIA-rpynnsl [leproandeckoid cUCTEMBl XUMUYECKUX 3JEMEHTOB. MarHuii M KalbLUUi: MOJydeHHE,
¢bu3nUecKue 1 XUMUYEeCKre CBONCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U UX coeTuHEeHU. JKECTKOCTH BOABI U CLIOCOOBI €€ yCTpaHEHU .

ANMIOMUHUHN: mofydeHue, (GU3NYecKue M XMMHUUYECKHE CBOMCTBA, MPUMEHEHHE IMPOCTOTO BEIIECTBA M €Tr0 COeAUHEHH. AMOTEpHBIC
CBOICTBA OKCHIA U TUAPOKCHU/IA ATFOMUHUS, THAPOKCOKOMIIJIEKCHI aTFOMUHUSL.

OOmast XxapakTeprucTrKa MeTaIoB mo0ouHbIX oarpynm (b-rpymnm) [lepruoanyueckoit cHCTEMbI XAMUYECKUX 3JIEMEHTOB.

dusznveckne U XMMHUYECKUE CBOMCTBA Xpoma U ero coeauHenunii. Oxcuapl u ruapokrcuabl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomats u
JUXPOMAaThl, UX OKUCIUTENbHbIE CBOMCTBA. [loyueHrne u mpruMeHeHne XpoMa.

dusznveckre 1 XMMUYECKHE CBOMCTBA MapraHila u ero coeauHennii. Baxueninme coennuenus mapranna(ll), mapranma(IV), mapranma(VI)
n mapranua(VII). Ilepmanranar kaaus, €ero OKMCIUTEIbHbIE CBONCTBA.

duznueckre W XMMUYECKHUE CBOMCTBA kene3a U ero coeaunennii. Okcuapl, ruapokcuasl U conu xeneza(ll) u xenesa(Ill). [Momyuenue u
MPUMEHEHHUE KeJe3a U €ro CIIaBoB.

DU3NUECKUE U XUMUYECKHE CBOMCTBA MEAU U €€ coequHeHui. [lonyyeHne u NpuMeHeHne MEIU U €€ COETMHEHUM.

[Muuk: momyyeHue, GU3MUECKUE U XUMUUYECKHE CBOWMCTBA. AMQOTEpHBIE CBOWCTBA OKCHAA U TUAPOKCHUIA IMHKA, TUAPOKCOKOMIIICKCHI
uuHKa. [[puyMeHeHre IMHKa U €ro COeTMHEHU.

DKCTepUMEHTAIBHBIE METO/IbI U3YUEHHUS BEIECTB M WX MPEBpalleHUI: n3ydeHne o0pasiioB HEMETaIoB, ropeHue cepol, pocdopa, xenesa,
MarHusi B KHCJIOpOZE, M3ydeHue KoJuieKuuu «MeTamibl U CIUIaBbD), B3aMMOJCHCTBUE HICTIOYHBIX U IIEJIOYHO3EMENIbHBIX METAJJIOB C BOJOU
(BO3MOKHO HCIIOJIB30BAHUE BUCOMATEPUAIIOB), B3aUMOICHCTBHE IMHKA U JKelie3a C pacCTBOPaMU KHUCIIOT U ILIEJI04YeH, KayeCTBEHHbIEC PeaKuy Ha
HEOPraHWYECKHEe aHMOHBI, KATHOH BOAOPOJa U KaTHOHBI METAIIJIOB, B3aUMOICHCTBUE TUIPOKCH/IOB aTIOMUHHUS U IMHKA C PACTBOPAMH KUCIIOT U
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IIEJI0YEH, pelIeHHe JKCIEePUMEHTAIBHBIX 3a1a4d 1mo temam «[amoreHer», «Cepa u e€ coequHeHUs», «A30T U Pochop U UX COCAMHEHUS,
«MeTansl r1aBHBIX MOATPYIID, «MeTauibl MOOOYHBIX MOATPYIII.

XuMUS H )KU3Hb.

Ponp xumuu B obecrieueHUH YCTOWYMBOTO Pa3BUTHUS YeloBeuecTBa. [IoHATHE O HAyYHBIX METOJAX MO3HAHUS M METOMOJIOTUH HAydHOTO
uccienoBanus. Haydnble MpUHIMIIBI OpraHU3allUd XUMUYECKOTO MPOU3BOACTBA. [IpoMBbIlieHHbIE CTIOCOOBI MOTYYEeHUsI BaKHEHUIIMX BEIIECTB (Ha
puMepe MPOU3BOJICTBA aMMHUaKa, CEPHOW KHCIOTHL, MeTaHoja). [IpOMBIIIIEHHBIE CIIOCOOBI MOTYYEeHUS] METAIJIOB U CIUIABOB. XUMHYECKOE
3arps3HEHHE OKPY)KAIOIIEH CpeJibl U ero mocieAcTBUS. Posib XUMUM B 00ecnie4eHnH SHEPreTHIeCKON 6€30acHOCTH.

Xumus U 370poBbe uenoBeka. JlekapcTBeHHbIe cpeacTBa. [IpaBuia ncnonbp30BaHus JeKapCTBEHHBIX MpenapaToB. Poiab XuMuu B pa3BUTHH
MEIULIUHBIL.

XUMUS MULM: OCHOBHBIE KOMITOHEHTHI, MUILEBbIE 100aBKU. Poib XuMuu B o6ecriedeHHH MUIIEBOM 0€30MacHOCTH.

Kocmernueckue u mapdromepnsie cpenctBa. beiroBas xumus. [IpaBuiia 6e30macHOro MCHOMB30BaHUS MpENapaToB OBITOBOW XWMHH B
MMOBCEAHEBHOM KU3HH.

XUMHUS B CTPOUTEIIBCTBE: BAXKHEHIINE CTPOUTEIBHBIC MaTepHaIbl (IIEMEHT, OETOH).

XUMHS B CENBCKOM X03s1iicTBe. OpraHnuecKkrue 1 MUHEpaIbHBIC YIOOpeHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTE€pHaibl, KPACKU, CTEKIIO, KepamMuka. MaTepuaisl Juist 371eKTpoHUKU. HanoTexHonoruu.

PacuérHrle 3amaun.

PacuéTpl: Macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BELIECTBA, Macce WM OOBbEMY OJHOTO U3 YYACTBYIOIIMX B
peaxkuu BeUeCTB, Macchl (00bEMa, KOJIMYECTBA BEILIECTBA) MPOAYKTOB PEaKIMU, €CIU OJHO W3 BELICCTB MMEET MPHUMECH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa PeaKIuu, €Clu OJHO M3 BEIECTB JAHO B BUJE pacTBOpa C ONpeAesi€HHON MaccoBOMl Jojiell pacTBOPEHHOTO
BEIIECTBA, MAaCCOBOM JJOJIU ¥ MOJISIPHOM KOHIIEHTPALIMH BEILIECTBA B PACTBOPE, JI0JIM BBIXOAA IPOAYKTA PEAKIIMU OT TEOPETUUYECKH BO3MOXKHOTO.

Me:xnpeaMeTHBIE CBA3H.

Peanuzanust MeXIpeIMETHBIX CBI3EH MPHU U3y4EeHUH OOIEH U HEOpraHNIeCKON XuMuH B 11 Kitacce oCyIecTBIIeTCs Yepe3 UCI0JIb30BaHNE
KaK OOIMX €CTECTBEHHO-HAYYHBIX MMOHSATUHN, TAK U MOHATUN, MPUHATHIX B OTJCIBHBIX TPEIMETaX eCTeCTBEHHO-HAYYHOTO IIUKJIA.

OOume ecTecTBEHHO-HAyYyHBbIC TIOHATHUS: SIBICHHE, HAy4YHBIH (akT, THIOTe3a, TEOpHs, 3aKOH, aHallu3, CHUHTE3, KIacCH(pUKAIS,
MEePUOIMYHOCTD, HAOIOACHHE, U3MEPEHNUE, DKCIIEPUMEHT, MOJIE]b, MOJICTUPOBAHUE.

®dusmnka: Marepusi, MUKPOMHpP, MaKpOMHUp, aTOM, OHJEKTPOH, MNPOTOH, HEUTPOH, HOH, H30TOMBL, PAAHUOAKTUBHOCTH, MOJEKYIIA,
SHEPTreTUYECKU YpOBEHb, BEIIECTBO, TEJNO, 00BbEM, arperaTHOE COCTOSHUE BEILIECTBA, HICANbHBIM Ta3, (U3NYECKHE BEIUYUHBI, €IUHULIBI
U3MEPEHHUs], CKOPOCTh, IHEPTHS, Macca.
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Buonorus: knerka, opranusM, 3KocucreMa, ouocdepa, MeTaboIN3M, MAKPO- U MUKPOAJIEMEHTHI, OCJIKH, KUPBI, YTIIEBO/IbI, HYKJICHHOBbIC
KHCJIOTHI, (PePMEHTHI, TOPMOHBI, KPYTOBOPOT BEILECTB M MOTOK SHEPTHH B IKOCHCTEMaX.

["eorpadus: MuHepasbl, TOPHbIE TOPOIbI, TIOJIE3HBIE HCKOMIAEMBbIE, TOTIIIMBO, PECYPCHI.

TexHonorusi: XuMu4eckasi MPOMBIIUIEHHOCTh, METAJUTYPIHsl, CTPOUTENIbHBIE MaTepUabl, CEIbCKOXO35HCTBEHHOE MPOU3BOJICTBO, IHUILEBAs
IPOMBIIUIEHHOCTh, (hapMareBTUYeCcKas MPOMBIIUICHHOCTh, IPOU3BOJICTBO KOCMETHYECKHX IPENapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX
MaTEepUaJIOB, YIEKTPOHHAS IPOMBIIUICHHOCTb, HAHOTEXHOJIOTHH.

11



2. TNIAHUPYEMBIE PE3YJIBTATHI YYEBHOT' O IIPEJIMETA «XUMUS (YTJYBJIEHHBIA YPOBEHD)»
JIMYHOCTHBIE PE3YJIBTATbBI

B cOOTBETCTBUH € CHCTEMHO-AEATEIBHOCTHBIM ITOAXOA0M B CTPYKTYPE JTUYHOCTHBIX PE3YAbTATOB OCBOCHHUS IPEAMETA « XUMUD» HA YPOBHE
cpenHero o0mero oOpa3oBaHus BBIACICHBI CIEAYIONME COCTABISIONME: OCO3HAHUE O0YYaIOIMMUC POCCUNUCKON TPaKJaHCKOW MICHTUYHOCTH;
TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOATENIBHOCTH M CAMOOIPEAEICHUIO; HaJM4ue MOTHBALMU K OOYYEHHUIO; TOTOBHOCTh M CIHOCOOHOCTH
o0y4aroumMXxcsi pyKOBOJCTBOBATbCS MPUHATBIMU B OOIIECTBE NMpaBHWJIaMHU M HOpPMaMU IMOBEACHHUS; HAJIM4YME MPABOCO3HAHUS, HKOJIOTMYECKON
KYJIBTYPBL; CIIOCOOHOCTH CTaBUTD LIETTH U CTPOUTD KU3HEHHBIE IJIAHBL.

JIn4HOCTHBIE pe3yabTaThl OCBOEHHUS MpeAMeTa «XUMHUsS» OTpPakaloT CHOPMHUPOBAHHOCTH ONbITA IO3HABATEIBbHOW M INPaKTUYECKOH
NeSTeIbHOCTH 00YJaIOLMXCs B MIPOLIECCE pealln3allii 00pa30BaTEIbHOM JESTEIbHOCTH.

JIMYHOCTHBIE PpPEe3yabTaThl OCBOCHHUS MpeAMeTa «XUMHUS» OTpPakaloT CHOPMHUPOBAHHOCTH ONBITA IMO3HABATENBHOW M TNPaKTUYECKOU
NesTeIbHOCTH 00YJaIOLMXCsl B MIPOLIECCE pealln3aliui 00pa30BaTeIbHON JESITEIbHOCTH, B TOM YHCJIE B YAaCTH!

1) rpa:kIaHCKOro BOCIUTAHUS:

0CO3HaHUS 00YJAIONMMUCS CBOMX KOHCTUTYLIMOHHBIX NPaB U 0053aHHOCTEH, YBaXKECHHSI K 3aKOHY U IIPABOTIOPSIIIKY;

IIPEACTABICHNUS O COMUAIBHBIX HOPMAaX U MIPaBUJIAX MEXJIMYHOCTHBIX OTHOILEHUH B KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JAEATEIBHOCTH MPU CO3JaHUHM y4eOHBIX MPOEKTOB, PELICHHH Y4eOHBIX U MO3HABATEIbHBIX 3a/1a4,
BBIITOJIHEHUU XUMHUYECKUX 3KCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M NPUHHUMATh MOTHUBBI, HAMEPEHMs, JIOTUKY M apryMEHTBl JPYrMX IpPU aHAIM3€ Pa3INYHbIX BUIOB Y4eOHOH
NEeSITENIbHOCTH;

2) IaTpHOTHYECKOr0 BOCIMTAHMSA

LIEHHOCTHOT'O OTHOIICHHSI K MCTOPUYECKOMY M HAYyYHOMY HACJIEIUIO OTEYECTBEHHON XUMHUH;

YBaXXEHMsI K MPOIIECCy TBOPYECTBA B 00JACTH TEOPUHU M MPAKTUUYECKOTO MPHIIOKEHUS XMMHUH, OCO3HAHUS TOTO, YTO JAHHBIC HAYKH €CTh
pe3ynbTaT AIUTEIbHBIX HAOMIOJCHUH, KPOIOTIMBBIX IKCIIEPUMEHTAIBHBIX TIOMCKOB, IOCTOSHHOIO TPY/a YUEHBIX U IPAKTUKOB;

MHTEpeca U IMO3HABATEIbHBIX MOTUBOB B IOJIydEHHH M IOCIEAYIOLEM aHalIn3e MH()OpMaLuu O NMepeioBbIX JOCTUKEHHUIX COBPEMEHHON
OTE€YECTBEHHON XMMUH;

3) IyXOBHO-HPAaBCTBEHHOI0 BOCTIUTAHM A

HPaBCTBECHHOT'O CO3HAHMSI, STUYECKOTO TOBEICHNUS;

CIOCOOHOCTH OLIEHMBATh CUTYAI[MH, CBS3aHHBIC C XUMUYECKUMH SIBICHUSMHU, U MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYACh Ha
MOPAJIbHO-HPAaBCTBEHHBIC HOPMBI U [IEHHOCTH;
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TOTOBHOCTH OLICHUBAaTh CBOE MOBEACHUE M TOCTYIKH CBOUX TOBAPUILEH C TMO3UIUN HPABCTBEHHBIX U IMPABOBBIX HOPM M C YUETOM
OCO3HAHMS MOCIIECTBUI MOCTYIIKOB;

4) popmupoBaHNs KYyJbTYPbl 310POBbSI:

MOHUMaHHUs IIEHHOCTEH 3M0pOBOrO M 0€30MacHOro oOpasza >KHU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY
(bu31MYEeCKOMY U TICUXUYECKOMY 3/I0POBbIO;

coOIOICHHS TTPaBUII OE30MacHOr0 0OpAIlCHHS C BEIIECTBAMHU B OBITY, TOBCEIHEBHOM KU3HU, B TPYAOBOM ACSITEIHLHOCTH;

MOHUMaHHUS [IEHHOCTU TMPAaBUJ WHIAWBHIYAJLHOTO M KOJJIEKTMBHOTO 0€30MacHOTO MOBEACHUS B CUTYAIUSX, YIPOKAIOIMX 3I0POBBIO H
JKU3HH JIIOACH;

OCO3HAHMS MOCIICCTBUIN U HEMIPUSATHUS BPETHBIX MPUBBIYCK (YIOTPEOICHUSI aTKOTOJIsl, HAPKOTUKOB, KypeHHS);

5) TpyaoBOro BoCHMTAHMS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B y4EOHO-UCCIIEI0OBATENIbCKON AEATEIbHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPUECKON U APYrUX BUIAX
NEeSTEIbHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4aCcTHE B PEILICHUH MPAKTUUYECKUX 3a/1a4 COLUAIBLHOM HAIIPaBIIEHHOCTH (B paMKaX CBOET0 Kjacca, IKOJIbI);

MHTEpeca K IPaKTUYECKOMY U3yUeHHIO TTpodeccuii pa3InyHOro poja, B TOM YUCJEe HA OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAaHUH 110 XUMUU;

YBaOXEHUS K TPYAY, JIOISIM TPyJa U pe3ylnbTaTaM TPYIOBOH NEATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYaIbHOH TpaeKTOpUU 0Opa3oBaHus, Oymymed mpodeccuu W peaau3aiuyd COOCTBEHHBIX
KU3HEHHBIX TUIAHOB C YYETOM JINYHOCTHBIX MHTEPECOB, CTOCOOHOCTEH K XMMUU, HHTEPECOB U MOTPeOHOCTEH 00I1IeCTBa;

6) 3K0J10rH4YeCcKOro BOCIMTAHM S

9KOJIOTHYECKHU 11eJ1ec000pa3HOro OTHOUIEHHUS K MPUPOJIe KaK UICTOYHUKY CYILIECTBOBAaHUS KU3HU Ha 3eMIie;

MOHUMaHHUS TJIO0AIBHOTO XapakTepa ASKOJOTHYECKUX MPOOJIeM, BIUSHHS SKOHOMHUUYECKHX IPOIECCOB HA COCTOSHUE MPUPOIHON H
COLIMAJIbHOM Cpebl;

OCO3HAHMS HEOOXO0AUMOCTH UCTIOIb30BaHUS JOCTUKEHUN XUMUH JUIS PEIICHHS BOIIPOCOB PAIIMOHAIBHOTO MPUPOAOIOJIb30BaHNUS;

aKTUBHOTO HEMPUATUS JCHCTBHM, NMPUHOCIIMX BpEA OKpYXKAloIled NPUPOTHOW Cpelie, YMEHHs MPOTHO3HPOBATH HEOIArompusTHbIC
9KOJIOTMYECKHUE MOCIEACTBUS MPEANPUHUMAEMBbIX ACHCTBUM U TPEAOTBPALATh UX;

HaJM4Usl Pa3BUTOrO 3KOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKON KYNbTYphl, OIbITa AESITEIbHOCTH 3KOJOTMYECKON HampaBICHHOCTH,
YMEHHS PYKOBOJCTBOBAaThCS HMMH B TIO3HABaTEIbHONW, KOMMYHHMKATHBHONH M COLMANBHOM MPAaKTHUKE, CIHOCOOHOCTH W YMEHHUS AaKTUBHO
MPOTUBOCTOSTH UICOJIOTHH XeMopoouu;

7) UEHHOCTH HAYYHOI'0 O3HAHM S

MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHOW MPAKTUKH;
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NOHMMAaHMs CHEIU(PUKA XUMHH KaK HayKH, OCO3HaHUs e€ poiu B (OPMUPOBAHHM PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3AaHUU
LIEJIOCTHOTO MPEACTABIECHUs 00 OKpPYXKalOIleM MHUpE KaK O €JUHCTBE MPUPOAbI M YEJIOBEKa, B MO3HAHWU NPUPOIHBIX 3aKOHOMEPHOCTEH U
peleHnr npobaeM coXpaHEeHUs TPUPOTHOTO PAaBHOBECHUS;

YOS)KIEHHOCTH B 0COOOHM 3HAUMMOCTH XMMHH Ui COBPEMEHHOM IIUBHIIM3ALNU: B €€ TyMaHUCTHYECKOM HAIpaBIEHHOCTH U BaKHOM POJIH B
CO3/laHUM HOBOW 0a3bl MaTepHaIbHOW KYJIbTYpbl, B PEIICHUM TIJOOAIBHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS YEIOBEUECTBA — CBIPHEBOM,
HHEPreTHUECKOM, MUILEBOM M IKOJIOTUYECKOM 0€30MaCHOCTH, B Pa3BUTHH MEAUIIMHBI, 00ECIIEYCHUH YCIIOBHM YCIIEIIHOTO TPYAA U HKOJIOTHYECKH
KOMQOPTHOM )KU3HH KaXKIOTO WIeHA 00IIeCTBa;

€CTECTBEHHO-HAyYHON IPaMOTHOCTH: MOHUMAaHUs CYIIHOCTH METO/OB IO3HAHMS, MCIOIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH
MCIIONIb30BaTh IMOJydaeMble 3HAHMS Ul aHAIW3a U OOBSICHEHMsS SIBICHUN OKPYKAIOLIETO MUpPA M MPOUCXOIANMX B HEM W3MEHEHHMH, YMEHHS
Jies1aTh 0O0OCHOBaHHBIE 3aKJIFOUEHHS HA OCHOBE Hay4HBIX ()aKTOB M UMEIOILMXCS JaHHBIX C LIEJIbI0 IOIYYEHUs J0CTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTENIBHO UCIT0JIb30BaTh XMMUYECKUE 3HAHUS [T PELICHUS TPOOJIEM B PEANIbHBIX AKU3HEHHBIX CUTYALUAX;

UHTEpeca K IO3HAHHUIO, UCCIIEIOBATENBCKON IEATEIbHOCTH;

TOTOBHOCTH U CHOCOOHOCTH K HENPEPHIBHOMY 00pa30BAHMUIO U CaMOOOpPa30BAHMIO, K AKTUBHOMY ITOJIy4EHHIO HOBBIX 3HAHUH 110 XUMUU B
COOTBETCTBUU C )KM3HEHHBIMU IOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSAM TPy/a B Pa3IMYHBIX cepax NpodheCcCHOHATBHOMN AeITEeIbHOCTH.

METANPEIMETHBIE PE3YJIbTATbBI

MeranpeameTHbIe pe3ylbTaThl OCBOSHUS IIPOrpaMMBbI IO XMMHUH Ha YPOBHE CPEHETO 00ILero 00pa3oBaHMs BKIIIOYAIOT:

3HAUYMMBbIE i1 (OPMHUPOBAHHUSI MHUPOBO33PEHHUS] OOYJAOMMXCS MEXKIUCHUILTHHAPHBIE (MEXIPEIMETHBIE) OOIIeHaydYHbIe TOHSTHS,
OTpaXkarole IEeJIOCTHOCTh HAayYHOW KAapTHHBI MHUpa M CHEHU(PHUKY METOAOB IMO3HAHUS, HCIOIb3yeMbIX B €CTECTBEHHBIX HayKaX (MaTepus,
BEIIIECTBO, DHEPTUs, SIBICHUE, MPOIECC, CHCTeMa, HAaydyHbId (HaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, HCCIICJIOBAHHE,
HaOI0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCalIbHbIC YydeOHbIC JeicTBHS (TTO3HABaTEIbHBIE, KOMMYHHKATHBHBIC, PETYIATHBHBIC), obecrneunBaronme (GpopMHUpOBaHUE
(YHKIIMOHAIEHON IPaMOTHOCTH U COITUATTLHON KOMIETEHIINH 00YJaIOIIXCS;

CIIOCOOHOCTh OOYYAIONMXCSl MCIIONIh30BATh OCBOSHHBIE MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS U YHUBEPCAIbHBIC y4eOHBIC
JIEWCTBUSI B O3HABATEIIBHON U COLIMATIbHOM MTPaKTUKE.

MeranpenMeTHble PEe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCANBHBIMH YYCOHBIMH IMO3HABATENLHBIMH, KOMMYHHKATHUBHBIMU H
PETYASTUBHBIMH JACHCTBHUSIMU.
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Io3HaBaTe /ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE He HCTBHU A

1) 6a30Bble JIOorHYecKue AeiicTBUS:

CaMOCTOATEIHLHO (OPMYIUPOBATEH M AKTYaTU3UPOBATH IPOOJIEMY, pacCMaTpPUBaTh €€ BCECTOPOHHE;

ONpEeNATh LeNu JAeATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HMX JOCTHXKEHHUS, COOTHOCUTH pe3ylbTaThl JAEATEIbHOCTH C
IIOCTaBJICHHBIMHU LI CIIAMU

HCIIO0JIb30BaTh IPU OCBOCHUHN 3HAHUHU HpI/IéMI:I JIOTUYCCKOT'O MBIIUICHUS: BBIACIIATE XapaKTCPHBIC ITPU3HAKU MOHATHU U YCTAHABJIMBATH UX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLME MOHATHUS U1l OOBbSICHEHHS OT/IEIbHBIX (DAKTOB U SBICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(PHUKAIIUH BEIIECTB U XMMHUECKUX PEAKIIHii;

yCTaHaBIMBATh NPUUYUHHO-CJIEICTBEHHBIE CBA3H MEX/y U3ydaeMbIMU SIBICHUSIMH;

CTPOUTH JIOTMUECKHE pPACCYKICHUS (MHIYyKTUBHbBIE, IECIyKTHUBHBIC, IO aHAJIOTHH), BBIIBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUs B
paccMaTpuBaeMbIX SABJICHUSX, ((OPMYIHUPOBATH BBIBOJIBI M 3aKIIOUCHUS;

MPUMEHATh B TIPOIECCe IO3HAHUSA HCIONb3yeMble B XHMUU CHMBOJHMYECKHE (3HAKOBBIE) MOJIENH, MPeoOpa3OBbIBATH MOJEIIbHbIE
MPEACTaBICHUS — XMMUYECKUN 3HaK (CHMBOJ) AJIEMEHTa, XuMHUueckas (opMmyla, ypaBHEHHE XMMHUYECKON peakluu — MpU PEeIlieHUH y4eOHBIX
MO3HABATCIIBHBIX W TMPAKTUUYCCKUX 3a4a4, MNPUMCHATbL HA3BAHHBIC MOJCJIIBHBIC MPCACTABICHUA [JIA BbBIABICHUA XaPAKTCPHBIX IPU3HAKOB
M3Yy4aeMbIX BEHIECTB M XMMUYECKUX PEAKLIUM.

2) 6a30BbIE HCCIeI0BaTeJIbCKHE e iCTBUSA

BJIAACTb OCHOBAMU METOAOB HAYYHOI'O MO3HAHHA BEIICCTB U XUMHWYCCKHUX peaKuHﬁ;

(dbopMynupoBaTh LEIH U 3a]a41 UCCIeI0BaHNU S, UCTIOIb30BATh IOCTABICHHBIC U CAMOCTOSITENEHO CPOPMYITHPOBAHHBIE BOIIPOCHI B KaYECTBE
MHCTPYMEHTA [TO3HAHUS U OCHOBBI JUI (POPMUPOBAHUS TUTIOTE3HI I10 MPOBEPKE MPABHIIBHOCTH BHICKA3bIBAEMBIX CY)KJICHUI;

BJIAACTb HABBIKAMH CaMOCTOSATCIBHOIO0 IUIAHUPOBAHUA W MPOBCACHUSA YUYCHUUYCCKUX OSKCICPHUMCHTOB, COBCPHICHCTBOBATH YMCHMHA
Ha0JI0/1aTh 3a XOJIOM TMIpOIlecca, CaMOCTOSTENbHO MPOTHO3MPOBATh €ro pe3ynbTar, (popMynHpoBaTh OOOOLIEHUS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHUSA, COCTABIATH 00OCHOBAHHBIN OTUYET O MPOJIeIaHHOM paboTe;

npuoOpeTaTh ONBIT YYCHHUECKOH MCCIeIOBATEIbCKOW W TPOEKTHOW JESTeIbHOCTH, MPOSABIATH CHOCOOHOCTH W TOTOBHOCTH K
CaMOCTOATEILHOMY TOMCKY METO/I0B pELICHUs MPAaKTUUECKUX 3a/1a4, TPUMEHEHHIO Pa3INYHbIX METO0B TO3HAHUS.

3) padora ¢ uHpopManuei:

OPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHUKAX HMH(OpMAnuU (HAy4HO-NOMYNIApHAs JHUTEepaTypa XMMHUYECKOTO COJEp>KaHUsl, CIIPAaBOYHBIC
nocobusi, pecypchl MHTepHeTa), aHaIM3UpOBaTh HHGOPMALMIO PAa3IMYHBIX BUIOB U (GOpPM MPEICTABICHUS, KPUTHUYECKU OIICHUBATH €€
JIOCTOBEPHOCTDH U HEMTPOTUBOPEUNBOCTD;
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(hopMyIUpPOBaThH 3aMPOCHl M MPUMEHSTH pa3IMYHbIC METOBI TPU TTOUCKE U 0TOOpe MH(MOPMAIINH, HEOOXOJUMOM JIJIs BRITOTHEHUS yIeOHBIX
3aJ1a4 ONpPeACIEHHOTO THUTIA;

pUOOPETATH OMBIT UCIOIB30BaHUS HH()OPMALIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U PAa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTHUMANbHYIO (HOpMy MpelcTaBieHUs MHPOpPMAIMK (CXeMbl, TpaduKy, AUAarpaMMbl, TaOJIHUIIbl, PUCYHKH U
Jpyrue);

MCIIOJIb30BATh HAYYHBIH SI3bIK B KaYECTBE CPE/ICTBA MPHU paboTe ¢ XMMHUECKOI HH(pOpMaIeii: IPUMEHATh MEXKIIpeIMETHBIE ((pu3nueckre u
MaTeMaTHYeCKHE) 3HAKH U CUMBOJIBL, (OPMYIIbI, a00peBUATypbI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIUYCCKUE CPEACTBA HATTIAAHOCTH.

KoMmMyHHKaTHBHbIEC YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKAaeMOIl TEMBI B X0/1€ TUAJIOTa U/UITU JUCKYCCHH, BBICKA3bIBATh UJeH, (HOPMYIUPOBATH CBOU
IIPEUIOKEHHSI OTHOCUTEIBHO BBIIIOJIHEHUS ITPEUI0OKEHHOM 3a1a4H;

BBICTYIIATh C MPE3EHTAIUe Pe3yIbTaTOB I03HABATEIbHON JESTEIbHOCTH, MTOJYYEHHbBIX CAMOCTOSTENBHO UM COBMECTHO CO CBEPCTHUKAMHU
MIPU BBITOJIHEHUH XUMUUYECKOTO SKCIIEPUMEHTA, MPAKTUUECKON pabOTHI IO UCCIICIOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealn3allui yueOHOTO
MpoeKTa, U GOPMYIHPOBATH BBIBOABI MO pPe3yIbTaTaM MPOBEAEHHBIX HCCIEIOBAHMM MYTEM COTVIaCOBaHUS MO3UIUI B X0JIe 00CYX/IeHUs 1 0OMeHa
MHEHHIMHU.

PeryasituBHble yHUBepcaJbHbIe y4eOHbIE 1€ HCTBUSA:
CaMOCTOATCIIbHO IMJIAaHUPOBATH U OCYHICCTBIIATH CBOXO IMO3HABATCIIBHYIO JACATCIbHOCTD, OITPCACIIAA eé e 1 3a1a4, KOHTPOJUPOBATE U ITO
Mepe HEOoOXOIMMOCTH KOPPEKTHUPOBATh MpeiaraéMblil allrTOPUTM JEHCTBUMN MPHU BBHIOJHEHUH YU€OHBIX M UCCIEIOBATEIbCKUX 3a/1a4, BEIOUPAThH

Haubosnee 3(hPpeKTHUBHBIN crIOCO0 MX peIieHUs ¢ YIETOM MOTyYSHHS HOBBIX 3HAHUH O BEIECTBAX M XMMHUECKUX PEAKIIHSIX;

OCYHICCTBJIATE CAMOKOHTPOJIb ACATCIBHOCTU HA OCHOBC CaMOaHalin3a U CAMOOLICHKH.
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INPEJMETHBIE PE3YJIBTATBI

IIpeameTHble pe3yabTaThl OCBOCHUS MPOTrPaMMBbI 10 XMMHUHU Ha YriIyOlIEHHOM YpOBHE Ha YPOBHE CPEJHETO 0OIIEro 00pa3oBaHuUs BKIFOYAIOT
cnenuduueckue s ydeOHOro mnpeamera «XuUMHUsS» HaydHble 3HAHUSA, YMEHHUS M CIOCOOBI JEMCTBUH IO OCBOCHMIO, MHTEPIPETALUU U
peoOpa30BaHUI0 3HAHMM, BUABI JEATEILHOCTH MO MOJIYYCHHIO HOBOTO 3HAHMS M MPHUMEHEHHMIO 3HAHWN B PA3JIMYHBIX YUEOHBIX CHUTYaIHsX, a
TaK)X€ B pEabHBIX )KM3HECHHBIX CUTYallUAX, CBA3aHHBIX C XUMHEH. B nmporpamme 1o XMMuu MpeAMETHBIE PE3YJIbTAThI IPEACTABICHBI 110 TOAAM
U3Y4EHHUS.

10 KJIACC

IIpenmeTHbIe pe3yapTaThl OCBOEHUS Kypca «OpraHndecKkas XUMHsD OTPaXaroT:

c(OPMHUPOBAHHOCTh NMPEJICTABICHUI: 0 MECTE U 3HAYEHUH OPIraHUYECKOM XUMHUHU B CUCTEME €CTECTBEHHBIX HAayK U €€ pojM B 00ecrieueHuu
YCTOMUYMBOIO pa3BUTHUS YEJIOBEUECTBA B PEIICHUH IIPOOIEM SKOJIOIMUECKOM, SHEPreTHUeCcKoi U MUIIEeBON O€30I1aCHOCTH, B pa3BUTUU MEIULUHB,
CO3IaHUU HOBBIX MAaTE€pPHAJIIOB, HOBBIX HMCTOYHUKOB HHEPrHHM, B OOECIEYCHMM PAIMOHAIBHOTO MPHUPOJONONIB30BaHUA, B (POPMHPOBAHUU
MUPOBO33PEHMSI M 00LICH KyJIbTYphl YEJIOBEKA, a TAKKE IKOJOTMYECKH 000OCHOBAHHOIO OTHOILIEHUS K CBOEMY 3/I0POBBIO U IIPUPOJHOM Cpelie;

BIAJICHAE CHUCTEMON XMMHUYECKUX 3HAHHMM, KOTOpas BKJIIOYACT: OCHOBOIIOJATAIOIE IOHSATHS — XUMHUYECKHM DJIEMEHT, aToOM, SiAPO H
3JIEKTPOHHAsI 000JI0YKa aTOMa, S-, p-, d-aTOMHBIE OpOUTAIN, OCHOBHOE M BO30YKIEHHOE COCTOSIHUS aTOMa, THOPUAN3alHsI AaTOMHBIX OpOHUTanei,
WOH, MOJIEKYJa, BaJE€HTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIIEHb OKUCIECHMSI, XMMHUUYECKas CBSI3b, MOJIb, MOJISIPHAsE Macca, MOJIAPHbBIM 00BEM,
YIJIEPOAHBIA cKesleT, (YHKLUMOHAJbHAs TpyNNa, pajuKall, CTPYKTypHble (GopMynbl (pa3BEpHYThIE, COKpALIEHHBIE, CKEJIETHBIE), M30MEpHS
CTPYKTypHasi U NPOCTPAHCTBEHHAsl (T€OMETpHYecKas, ONTHYECKast), N30MEpbl, TOMOJIOTUYECKUH Psijl, TOMOJIOTH, YIIE€BOAOPOAbI, KUCIOPOJA- U
a30TCOJEp/Kale OPraHU4EeCKUe COECIUHEHUs, MOHOMED, NOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHHUS; TECOPUH, 3aKOHBI
(nepuognueckuii 3akoH J{. M. MenneneeBa, Teopust CTpoeHMsI opranndeckux BemecTs A. M. ByrnepoBa, 3aKk0oH COXpaHEHHMS MAacChl BEILECTB,
3aKOH COXPaHEHMsI U NPEBPALLECHUS IHEPTUU NIPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJINYECKHUM SI3BIK XMMHUHU, MUPOBO33pEHUYECKHE
3HAHMSA, JECKALWME B OCHOBE IOHMMAHMS NPUYMHHOCTH M CUCTEMHOCTH XMMHWYECKHX SBICHUM; IMPEACTABICHUS O MEXaHU3MaX XMMHUYECKHUX
peakuuii, TEpMOJAMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSIX UX NIPOTEKAHUs, O B3aMMHOM BIIMSHUM aTOMOB U I'PYIIII aTOMOB B MOJIEKYJIaX
(MHIYKTUBHBINA U Me30MepHBIi 3 dexThl, opueHTanTsl I u Il poga); pakromornueckue CBEACHUS O CBOWCTBAX, COCTABE, MOJYYCHUH U O€3011aCHOM
HCIOJIb30BAHUM BAKHEHIIMX OPraHUYECKUX BELIECTB B OBITY M INPAKTUYECKOW JESITEIbHOCTH YEJIOBEKa, OOLUMX HAay4yHbIX NPUHIUIAX
XUMUYECKOT0 TIPOM3BOJICTBA (Ha MIPUMeEpe ITPOU3BOACTBA METAHOJIA, TIepepadOTKH HEPTH);

COPMHUPOBAHHOCTh yYMEHHUM: BBIABIATh XapaKTEpHblE TMPU3HAKK IOHATHM, YyCTaHaBIMBaTh MX B3aUMOCBA3b, HCIOJIb30BATh
COOTBETCTBYIOIIME MOHATHUSA IIPU OIIMCAHUU COCTABA, CTPOCHUS U CBOMCTB OPIraHMYECKUX COCTUHEHNN;

c(OpMUPOBAHHOCTH YMEHUI:
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UCIIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJMKY JUISI COCTABIEHHUS MOJIEKYISPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX)
(bopMyn OpraHuYeCKUX BEILECTB;

COCTAaBJIATh YPABHEHHUS XUMUYECKHUX PEAKIMI M PACKPBIBATh UX CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEJBHBIX PEAKLUN MOCPEACTBOM
COCTABJICHHUSI 3JIEKTPOHHOrO OajaHca 3THX PEaKIUil, peakiuil MOHHOrO OoOMeHa MYyTEM COCTABJICHUS HMX MOJHBIX U COKPAIIEHHBIX MOHHBIX
YpaBHEHUH;

U3TOTaBIMBATh MOJAEIN MOJIEKY OPraHNYECKUX BELIECTB AJIs MILTIOCTPALIMU UX XUMHYECKOTO U IPOCTPAHCTBEHHOIO CTPOCHMUS;

c(OPMUPOBAHHOCTh YMEHHUHU: YCTaHABIUBATh MPHHAUICKHOCTh HM3YYEHHBIX OPTaHMYECKHX BEIIECTB MO MX COCTaBy M CTPOCHHUIO K
omnpenen€HHOMY KJIacCy/Tpynie COeIMHEHUM, JaBaTh UM Ha3BaHUs 1Mo cuctematndeckoi HomeHknatype (IUPAC) u mpuBoauTh TpUBUATBHBIC
Ha3BaHUs ISl OTICNBHBIX MPEJICTaBUTENCH OpPraHMYEeCKUX BEIECTB (ATHIICH, AalETHIIEH, TONYOJ, IIIMLIEPHH, STHICHIIHMKOIb, (EHOI,
dbopManpaeru, aleTanbIAerul, alleToH, MypaBbuHas KUCJIO0Ta, YKCYCHas KUCJIOTa, CTeapUHOBAsl, OJIEMHOBAS, TATbMUTHHOBASI KUCIIOTHI, TJUIKH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHWJINH, TUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U PYTHE);

c(OPMHUPOBAHHOCTh YMEHUS ONPEICNATh BUJ XMMHUYECKON CBA3M B OPraHMYECKHX COCIUHEHUSX (KOBAJICHTHAs U MOHHAs CBs3b, G- U T-
CBSI3b, BOJIOPOJIHAS CBSI3b);

c(OpMHUPOBAHHOCTh YMEHHUSI MPUMEHATH MOJIOKEHHUSI TEOPUHM CTpOEHHUs opraHumdeckux BemecTB A. M. BbyrnepoBa s oObscHEHHUS
3aBHCHUMOCTH CBOMCTB BEILECTB OT UX COCTaBa U CTPOEHUS;

c(OpMHUPOBAHHOCTh YMEHHUH XapaKTEepHU30BaTh COCTaB, CTPOCHHE, (U3MUECKHE U XMMHUYECKHE CBONCTBA THUMHYHBIX MpEACTaBUTENEH
pPa3IUYHBIX KJIACCOB OPraHMYECKHUX BEIICCTB: AJKAHOB, IUKJIOAJIKAHOB, AJKEHOB, alKaJMEHOB, aJKUHOB, apOMAaTHYECKUX YIJIEBOJIOPOJIOB,
CIIUPTOB, aJIbJICTU/IOB, KETOHOB, KAPOOHOBBIX KHCIIOT, TPOCTHIX M CIOXKHBIX 3(hPUPOB, )KUPOB, HUTPOCOCTUHEHUI 1 aMUHOB, aMUHOKHCIIOT, OEJIKOB,
YIJIEBOAOB (MOHO-, M- U MOJHMCAXapUI0B), WLTIOCTPUPOBATh T€HETHUECKYIO CBSA3b MEXy HUMU YPaBHEHHUSIMHU COOTBETCTBYIOIIMX XUMUUYECKHUX
peaxIuii ¢ UCIOJIb30BaHHEM CTPYKTYPHBIX (OPMYIT;

c(OPMUPOBAHHOCTH YMEHUS MOATBEPKAATh Ha KOHKPETHBIX IPUMEPAX XapaKTep 3aBUCUMOCTH PEaKIIMOHHONW CITOCOOHOCTH OPTaHUYECKUX
COEIMHEHUM OT KPaTHOCTHU U TUIIa KOBAJIEHTHOM CBA3M (G- U T-CBS3H ), B3AUMHOI'O BIUSIHUS aTOMOB U TPYII aTOMOB B MOJIEKYJax;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTEpPH30BaTh HMCTOYHUKH YITIEBOJOPOIAHOIO ChIphsi (HE(Th, MPHUPOIHBIA Ta3, yrojib), CHOCOOBI €ro
nepepaboTKH U MPaKTUIECKOE IPUMEHEHHUE TPOIyKTOB NepepaboTKu;

cOpMHUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHUNW O ECTECTBEHHO-HAYYHBIX METOJaxX IO03HAHUA — HaAOMIOIEHUU, HW3MEPEHHH,
MOJEIMPOBAHNUH, SKCIIEPUMEHTE (PEAJILHOM U MBICIIEHHOM ) U YMEHUS IPUMEHSATD 3T 3HAHUS,

c(OpMHUPOBAHHOCTh YMEHUS MPUMEHSITh OCHOBHBIE ONEpPAllii MBICTUTEIbHON EATEIbHOCTH — aHAIU3 U CUHTE3, CpaBHEHUE, 0000IIeH e,
CUCTEMaTHU3aIIUIO, BBISIBICHUE MPUYUHHO-CIIEICTBEHHBIX CBSI3€H — JUIS U3YUYEHHUSI CBOIMCTB BEILECTB U XUMUYECKUX PEaKIuii;
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c(OPMHUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBSI3b XUMHYECKUX 3HAHUU C TMOHSATHUSMH W TPEICTABICHHUSIMHU JPYTUX ECTECTBEHHO-
Hay4YHBIX MPEJAMETOB Ui 00jiee OCO3ZHAHHOTO MOHWMAHMS CYIIHOCTH MaTe€pUalIbHOIO €IMHCTBA MHpA, MCIOJIB30BaTh CUCTEMHbIC 3HAHUS I10
OpPraHUYECKOU XUMUU JUTsI OOBSICHEHUS U TPOTHO3UPOBAHUS SIBIICHUN, UMEIOIIMX €CTECTBEHHO-HAYUHYIO IPUPOTY;

c(OpMHUPOBAHHOCTh YMEHUM: MPOBOAUTH PACUETHI 10 XUMUUYECKUM (OpMYIaM U YPaBHEHHSIM XUMUYECKUX PEAKIHI C HCIOIb30BaHUEM
¢u3nueckux BeIMYMH (Macca, 00bEM ra3oB, KOJMYECTBO BEIECTBA), XapaKTEPHU3YIOLMX BEIIECTBA C KOJWYECTBEHHOM CTOPOHBI PACUETHI MO
HAX0XKJICHUIO XUMHUYECKON (OPMYIBI BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JOJISIM XHMHUYECKUX JIEMEHTOB, MPOJYKTaM CrOpaHUs, IIOTHOCTU
ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUI: NMPOTHO3UPOBATH, AHAIM3UPOBATH M OLEHUBATH C IMO3HMIIMH 3KOJIOTHYECKON 0€e30MacHOCTH MOCIEACTBHUS
OBITOBOH U MTPOU3BOJICTBEHHOM IEATEILHOCTH YEJIOBEKA, CBI3AHHON C TIEpepadOTKOI BEIIECTB, HCTIOIb30BaTh MOMYICHHBIC 3HAHUS IS TPUHSATHUS
IPaMOTHBIX pelieHU Mpo0JieM B CUTYaLIUSIX, CBI3AHHBIX C XUMUEH;

c(hOpMHUPOBAHHOCTh YMEHHUN: CaMOCTOSITENIbHO IJIAHUPOBATh M MPOBOAUTH XMMUYECKUN IKCHIEPUMEHT (TMOJy4eHHE U M3ydeHHE CBOWCTB
OpPraHMYECKUX BEIECTB, KAUeCTBEHHBIC PEaKIUU YIIIEBOJAOPOJOB PA3IUYHBIX KIIACCOB W KHUCJIOPOJCOMEPKANMX OPraHUYECKUX BEIECTB,
pelieHne SKCIEePUMEHTANIBHBIX 3a/lad 110 PACIO3HABAHWIO OPTaHMYECKHUX BEIIECTB) C COONIOJCHHUEM MPaBHJI O€30MacHOr0 OOpaImeHUs C
BEIIECTBAMU U J1a0OpaTOPHBIM 00OpyAOBaHUEM, (OPMYIUPOBATh I€Jb MCCIEJOBAaHUS, MPEACTABIATH B Pa3IUyHON (opMe pe3ysnbTaThbl
IKCTIEPUMEHTA, aHATTU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTB;

c(hopMUPOBAaHHOCTb YMEHUM:

coOMIoAaTh MpaBUiia SKOJIOTUYECKH LIETIeCO00pa3HOro MOBEACHHUSI B OBITY U TPYIOBOI 1€ATEILHOCTH B LIEJSX COXPAaHEHUS CBOETO 3/I0POBbS,
OKPYKAIOILLEH MPUPOIHOU CPEABI U TOCTHKEHUS €€ YCTOMYMBOIO Pa3BUTHS,

OCO3HaBaTh ONACHOCTh TOKCHYECKOTO JEWCTBUS Ha >KUBBbIE OpPraHU3Mbl OMPENCIEHHBIX OPraHMYECKUX BEILIECTB, MOHUMAas CMBbICI
nokazarens [TJIK;

aHATM3UPOBATH IE€IIECO00Pa3HOCTh MPUMEHEHHSI OPTaHUYECKHUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIICHUS
PHUCK-TIONB3;

c(hOpPMHUPOBAHHOCTh YMEHUM: OCYILECTBIATH LIeJICHATIPABICHHBIN MOMCK XUMUYECKON HHPOPMAIIMU B Pa3IMYHBIX UCTOYHUKAX (HaydyHas U
yueOHO-Hay4IHas JUTepaTypa, CpeIcTBa MaccoBoil nHopmaruu, MHTepHET U apyrue), KpUTHYECKH aHATU3UPOBATh XUMUYECKYIO HH(POPMAIIHIO,
nepepadaThiBaTh €€ U UCIOIH30BaTh B COOTBETCTBUH C TTOCTABICHHON yueOHOM 3a1auei.

11 KJIACC

[IpenmeTHble pe3yabTaThl OCBOEHUA Kypca «O01as 1 HeOpraHu4yecKasi XUMUsD» OTPaKaroT:

c(hOpMHUPOBAHHOCTD MPECTABICHHI: O MaTepUATbHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTSIX U TTI03HABAEMOCTH SIBJICHUI MPUPOJIBIL, O MECTE U
3HAYEHUH XHUMHUU B CHCTEME E€CTECTBCHHBIX HAayK M €€ pOJIM B OOCCICUYCHHH YCTOWYMBOTO PA3BHUTHS, B PEIICHUU MPOOIEM IKOJIOTUYECKOM,
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HHEPTeTUYECKON U MUIIEBOM OE€30MACHOCTH, B Pa3BUTHU MEAUIIMHBI, CO3/IaHUH HOBBIX MaTEPHAJIOB, HOBBIX HCTOYHHKOB YHEPTHH, B 00eCIIeUeHUN
PalMOHAILHOTO TTPUPOIOTIONB30BaHMS, B (DOPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYJIbTYphI YEIOBEKA, a TAK)KE IKOJIOTHICCKH 000OCHOBAHHOTO
OTHOILICHUSI K CBOEMY 3/I0POBbIO U IPUPOJIHOM Cpefie;

BJIQJICHUE CHCTEMOW XMMHYECKHX 3HAHWM, KOTOpask BKIFOYAET: OCHOBOMOJIATAIOIIME MOHITHS — XMMHUUYECKHI dJIEMEHT, aTOM, SAPO aToMa,
M30TOIIBI, DJICKTPOHHAsI 000J0YKa aToma, S-, p-, d-aTOMHBIE OpOMTAIM, OCHOBHOE M BO30YXKIAEHHOE COCTOSIHUSI aTOMa, THOPUIM3AIs aTOMHBIX
opOuTaneld, HMOH, MOJEKYyJa, BAJICHTHOCTb, 3JICKTPOOTPUIIATEILHOCTh, CTEMEHb OKWCICHUS, XUMHUYECKas CBsi3b (KOBaJeHTHAs, HOHHAs,
MeTaJUTMYecKasi, BOAOPOHAS ), KPUCTAITNYECKAS PEIIETKA, XUMUYIECKasl PEaKIlus, PaCTBOP, JIEKTPOIHUTHI, HEATEKTPOIUTHI, STIEKTPOIUTHYECKAS
JUCCOIMAIINS, CTEMEeHb TUCCOIMAINHU, BOJOPOJHBIN IOKAa3aTellb, OKUCIUTENIb, BOCCTAHOBUTEINb, TETUIOBOH 3(P(HEKT XMMHUUYECKOM pPEaKIIvH,
CKOPOCTbh XUMUYECKOU PEaAKIMU, XAMUYECKOE PAaBHOBECUE; TEOPUH U 3aKOHBI (TEOPHS FJEKTPOTUTUUYECKOU TUCCOLUALINHY, TEPUOIUUECKU A 3aKOH
JI.. MenneneeBa, 3aKOH COXpaHEHUs] MacChl BEIIECTB, 3aKOH COXPAHEHHUS M TPEBpAIICHUS DHEPTUHM TPU XUMHUUYECKUX PEaKIUAX, 3aKOH
MOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH JACHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHMBOJIMYECKUM SI3BIK XUMHUH, MHPOBO33PCHUYCCKHE 3HAHWS,
JeKalMe B OCHOBE MOHUMAHUS MPUYMHHOCTH U CUCTEMHOCTH XMMHYECKUX SBICHHI; COBPEMEHHBIC MPEACTABICHUS O CTPOCHUH BEIECTBA HA
aTOMHOM, HOHHO-MOJICKYJIIPHOM U HAJMOJICKYISIPHOM YPOBHSIX; MPEJCTABICHUS O MEXaHW3MaxX XUMUUYECKUX PEaKIuid, TePMOJIMHAMUYECKUX U
KUHETHYECKHX 3aKOHOMEPHOCTSX MX MPOTEKAHUs, 0 XUHMUUYECKOM PaBHOBECHH, PACTBOPAX U TUCIIEPCHBIX CUCTeMaX; (aKTOJIOTUUECKHE CBEICHUS
O CBOWCTBAX, COCTaBe, MOJYUYECHUU M OE30MaCHOM HCITOJIb30BAHUH BAKHEHIIIMX HEOPTaHUYECKUX BEIECTB B OBITY M MPAKTUIECKOU JIEATETHHOCTH
YeJI0BeKa, OONMX HAYYHBIX MPUHIIMIIAX XUMAYECKOTO TIPOU3BOJICTBRA;

c(hOpMUPOBAHHOCTh YMEHHWH: BBIIBIATH XapaKTEpHbIE TMPU3HAKK TOHSATHW, YCTaHAaBIMBAaTh WX B3aUMOCBSI3b, HCIIOJIB30BATh
COOTBETCTBYIOIIME MOHSATHUS IPU OMTUCAHUY HEOPTAHMIECKUX BEIIECTB U X MPEBPAILCHUIA;

c(hOpMUPOBAaHHOCTH YMEHHUS HMCIOIB30BaTh XMMHUUYECKYI0O CHUMBOJHUKY JUISI COCTABICHHUS (POPMyS BEIIECTB W ypaBHEHHH XUMHUUYECKUX
peakuwmii, cuctematudeckyro HomeHkinarypy (IUPAC) u TpuBHalibHBIC Ha3BaHUS OTACIBHBIX BEILECTB;

c(OpPMHUPOBAHHOCTh YMEHUS OMPEIEISITh BAICHTHOCTh M CTETICHb OKUCIICHHS XHMUYECKUX JJIECMEHTOB B COSAMHEHUSX, BHJI XUMHUECKOU
CBsI3M (KOBaJICHTHAs, MOHHAS, METAJUIMYECKast, BOJOPOIHAS), THUI KPUCTAJUTMYECKON PEMETKH KOHKPETHOTO BEIICCTBA;

c(OpPMHUPOBAHHOCTh YMEHHS OOBSICHSITH 3aBUCUMOCTH CBOWCTB BEIIECTB OT BHJIAa XUMUUYECKON CBS3HM M THIA KPUCTALNTUYSCKON PEHIETKH,
OOMEHHBII U IOHOPHO-aKLENTOPHBINA MEXaHU3MBbI 00pa30BaHUsI KOBAJICHTHON CBS3H;

c(hOopMUPOBAaHHOCTh YMEHUM: KJIAaCCU(DHUIIMPOBATh: HEOPraHWYECKHE BEIECTBA MO WX COCTaBY, XUMHYECKHE PEAKIUU IO Pa3THIHBIM
MpU3HaKaM (YHCIy ¥ COCTaBy pEarupyrolxX BEIIECTB, TEMIoBOMY 3(h(dEKTy peakiuu, HU3MEHEHHIO CTENeHeW OKHCICHUS SJIEMEHTOB,
00paTUMOCTH, YJaCTHIO KaTaJau3aTopa U JAPYrue); CaMOCTOSITEIbHO BRIOMPATh OCHOBAHHS U KPUTEPUH TSI KJIacCH(PUKAIIMHM N3ydaeMbIX BEIIECTB
Y XUMHYECKUX PEAKIIHIL;

20



cOPMHUPOBAHHOCTh yMEHHUsSI pAcKpbIBaThb CMBICH THepuoaudeckoro 3akoHa JI. WM. MenzaeneeBa U JIE€MOHCTPUPOBATH €O
CHUCTEMATHU3UPYIOLIYI0, O0BbSICHUTENBHYIO U IPOTHOCTHUYECKYIO (PYHKIUY;

c(OPMUPOBAHHOCTh YMEHHI: XapaKT€pPH30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB M MOHOB XMMHYECKUX 3JIEMEHTOB MEPBOrO—4eTBEPTOrO
nepuonos Ilepuonuueckoit cucremsl .M. Menneneesa, UCIIONb3ys MOHATUS «OHEPIETUUECKUE YPOBHU», «IHEPreTUYECKUE TIOLYPOBHIY, «S-, P-,
d-aToMHBIE OpOUTaANIN», OCHOBHOE U BO30YXKAEHHOE YHEPreTUYECKHE COCTOSHUS aTOMay»; OOBSCHATH 3aKOHOMEPHOCTH HM3MEHEHMs CBOMCTB
XAMHUYECKHUX DJIEMEHTOB U UX COCAMHEHUU IO nepuoaam u rpynnam Ilepuomnueckon cucremsl /. M. Menneneesa, BaleHTHbIE BO3MOKHOCTH
aTOMOB 3JIEMEHTOB HAa OCHOBE CTPOCHUS UX JIEKTPOHHBIX 000JI0YEK;

c(OPMHUPOBAHHOCTh YMEHMI: XapaKTepHU30BaTh (OMUCHIBATh) OOLIME XMMHUYECKHE CBOWCTBA BEILECTB PA3IMYHbIX KJIACCOB, NOATBEPKAAThH
CYIIECTBOBAHUE T'€HETUYECKOMU CBA3U ME¥K/y HECOPraHUYECKMMH BEIIECTBAMU C IIOMOLIBIO YPAaBHEHHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIHM;

C(OPMHUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIHOCTb: OKHMCIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAKIHMH IOCPEICTBOM COCTaBIECHUS
3JIEKTPOHHOI0 0ajlaHCca ATUX peakluil; peaklini HOHHOr0 OOMEHa MyTEM COCTaBJICHUS MX ITOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHM; PeaKIHii
TUJIPOJIN3a; PEAKIIMI KOMIUIEKCO00pa30BaHus (Ha MpUMEpPE THAPOKCOKOMIUIEKCOB IMHKA U AIIFOMUHHUS);

c(OPMHUPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH IPOTEKAHU S XUMHUUECKHUX PEAKIUI ¢ yUETOM X SHEPreTHYECKHUX XapaKTEPUCTHUK,
XapaKkTep M3MEHEHUs CKOPOCTH XMMHUYECKON peaklUy B 3aBUCUMOCTH OT pa3jIM4YHBIX (DAKTOPOB, a TAK)KE XapaKTep CMEILEHHUS XMMHUYECKOIo
paBHOBeECHS 10| BIUSHUEM BHEIHUX Bo3aelcTBui (npuHuun Jle [llarense);

c(OPMHUPOBAHHOCTh YMEHMSI XapaKTEpU30BaTh XUMHUUECKUE PEAKIIMH, JIEKAIIME B OCHOBE IPOMBILIUIEHHOTO MOJIY4YEHUsI CEPHON KHUCIIOTHI,
aMMuaka, oOIMe Hay4yHble MPUHIUNB XUMUYECKMX IPOU3BOJACTB; I€JI€CO00Pa3HOCTh IMPUMEHEHHS HEOPraHMYEeCKHX BEIIECTB B
MPOMBIIUIEHHOCTH U B OBITY C TOYKH 3pEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

C(OPMUPOBAHHOCTh BJIAJICHUsS] CUCTEMON 3HAHUM O METOAAX HAyYHOro IIO3HAHMs SIBIEHUH NPUPOIbl — HaONIOJEHHE, U3MEpEHHE,
MOJEIUPOBAaHUE, SKCHEPUMEHT (PEaJbHBI M MBICICHHBINH), MCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHUsS IPUMEHATh 3TH 3HAHUA NpU
HKCIIEPUMEHTAIFHOM HCCJIEJOBAHUU BELIECTB U IS OOBSICHEHHMS XUMUYECKUX SBICHHH, HMEIONMX MECTO B MPHPOJE, MPAKTHUYECKOM
JESTEIIBHOCTH YEJIOBEKA U B TIOBCEIHEBHOM KU3HH;

c(OPMUPOBAHHOCTh YMEHHUS BBIBIATH B3aMMOCBS3b XMMHMUECKUX 3HAHMHA C TOHATHSAMH M TPEACTABICHHUSIMH JPYTHX €CTECTBEHHO-
HAYYHBIX MIPEeIMETOB JUI 00Jiee 0CO3HAHHOTO MOHUMAaHUS MaTepUaIbHOTO €AMHCTBA MUPA;

Cc(OPMHUPOBAHHOCTh YMEHMSI NMPOBOAUTH PACUYETHI: C MCIOJIB30BAaHUEM IOHATUH «MaccoBasl JOJS BELIECTBA B PacTBOPE» M «MOJSpHas
KOHIIEHTpAIMsD»; MacChl BEIeCTBAa WM 00BbEMA raza MO HM3BECTHOMY KOJMYECTBY BEILECTBA, MAacCe€ WM OOBEMY OIHOTO M3 y4acTBYIOIIMX B
peakIuu BEUIECTB; TEMJIOBOro 3(p¢eKra peakluu; 3HaUeHUsI BOJOPOJHOIO MOKA3aTelsl PAaCTBOPOB KUCJIOT U ILIEJIOYEH C M3BECTHOM CTENEHbIO
aMcconuany; Maccel (00b€Ma, KOJIMYECTBAa BEIIECTBA) IPOAYKTA pEeakLMU, €CIM OJHO M3 HCXOJHBIX BELIECTB JaHO B BHJIE PacTBOpa C
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oTpeeIEHHON MacCcOBOM OJIel pacTBOPEHHOTO BEIECTBA MU JaHO B M30OBITKE (MMEET MPUMECH); JOJTH BhIXOAA MPOAYKTA PEAKIIUU; 00BEMHBIX
OTHOIIICHHUH T'a30B;

c(OpPMHUPOBAHHOCTh YMEHHI: CaMOCTOSITENILHO TUTAHHPOBATh M MPOBOAUTH XMUMHYECKUN IKCIEPUMEHT (MPOBEACHHUE PEaKIUii MOHHOTO
oOMeHa, TOATBEPKACHIE KaYeCTBEHHOT0 COCTaBa HEOPraHUYECKUX BEIIECTB, ONPEIEICHNE CPeIbl PACTBOPOB BELIECTB C MOMOIIBI0 HHIUKATOPOB,
M3Y4EHUE BIMSHUS Pa3iN4HbIX (DAKTOPOB HA CKOPOCTh XMMHYECKOW PEAKIMHU, pelieHHuEe 3KCIEePUMEHTaIbHBIX 3a7au 1Mo TeMaMm «Mertamiby u
«HeMeramnb») ¢ cobmoeHueM TpaBusl 0E30MaCHOTO OOpalleHUs C BEIIECTBAMH W JIa0OpaTOPHBIM 00OpyAOBaHUEM, (HOPMYIHUPOBATH IIENb
MCCIIeIOBaHUS, IPEICTABIATE B PA3TUYHON (popMe Pe3ynbTaThl SKCIIEPUMEHTA, aHAIN3UPOBATh U OLIEHUBATH UX JIOCTOBEPHOCTD;

c(hopMUPOBAaHHOCTh YMEHHI: COOMI0OIaTh MpaBUjia MOJIH30BAHUS XMMUUYECKOW TOCYA0N U JTa0OpaTOPHBIM O0OpYIOBAaHHUEM, OOpAICHUS C
BEIIECTBAMU B COOTBETCTBHUU C HMHCTPYKIIUSMHU IO BBIMOJHEHUIO JaOOPAaTOPHBIX XMUMHUYECKHUX OIBITOB, YKOJOTHMYECKH IEIeCO00pa3HOro
MOBE/JCHUS] B OBITY U TPYJOBON [EATENBHOCTH B ILIEJIAX COXPAaHEHHUS CBOErO 3J0POBbs, OKPY)KAIOIEW MPUPOTHON Cpelbl U JOCTHXKEHUS e
YCTOMYMBOIO Pa3BUTHSI, OCO3HABATh OMACHOCTh TOKCHMYECKOTO JEWCTBUSI HAa YKUBbIE OPraHU3MBbI OMNPENEIEHHBIX HEOPraHWYECKUX BEIIECTB,
noHuMas cMbic rokaszatess [T/IK;

c(hOpMHUPOBAHHOCTh YMEHUMN: OCYILECTBIATH LI€JICHAIPABICHHbIN MOMCK XUMUYECKON HHPOpPMAIMK B Pa3IMYHbIX UCTOUYHUKAX (HayyHas U
yueOHO-Hay4YHas JUTepaTypa, CpelicTBa MaccoBoil nHopmanuu, UHTepHET U apyrue), KpUTHUECKH aHAIM3UPOBATh XUMUYECKYI0O HH(POPMALIUIO,
nepepabdaThiBaTh €€ U UCIOJB30BATh B COOTBETCTBUH C IIOCTABICHHOM yueOHOH 3a1a4eil.
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3. TEMATUYECKOE IINTAHUPOBAHHUE

10 KUJIACC
KosmnuyecTBO 4acos DJIeKTPOHHBIE
Ne HanmeHoBaHue pa3iesioB U TeM (mudposbie)
Kontponbnubie | IlpakTnyeckue
n/n MporpaMMbl Bcero oOpa3zoBarteJibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnyeckne OCHOBBI OPraHM4YeCKOM XUMHHU
[Ipenmet oprannydeckoit xumuu. Teopust
1.1 CTPOEHHUS OPTrAaHUYECKUX COeMHEHUI A. M. 8 1
byrieposa
Hroro no pazgeny 8
Pa3zneq 2. YrieBogopoabl
21 [IpenenbHbIE YTIEBOJOPOIBI — aJIKaHBbI, 5
' [IUKJI0ATKAHBI
2.2 ["anoreHnpon3BOAHBIE YIIIEBOIOPOIOB 4
)3 HenpenenbHble yriaeBoJOpOIbl: alKEeHbI, 14 | |
' aJIKaIUEHBl, AJIKUHBI
24 ApomaTHuecKue yriaeBoA0poabl (apeHbl) 8
)5 [IpuponHble HCTOYHUKH YTIIIEBOIOPOAOB U UX 4 |
' nepepaboTKa
Hroro no paszneny 35
Pa3nen 3. Kucnopoacoaepskaniue oprannyieckKue coeJMHEH s
3.1 Crouptel. ®enon 11 1 1
KapOoHunbHbIE COeTMHEHUS: alTbACTUIBI U
3.2 P A A 21 1 1

keToHbl. KapOoHOBbIe KHCTOTHL. CIOKHEIE
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a¢upsl. XKupsl

3.3 Vri1eBoabl 9
Hroro no pazneny 41
Pa3nen 4. AzoTcoaepkamme opranHndecKue coeIuHeHus

4.1 AMUHBL. AMUHOKUCIOTBIL. benku 12
Hroro no pasaeny 12
Pa3neu S. BoicokoMoJieKyasipHBIE COe ITUHEHU S

5.1 BricokomonekymnsipHble COETMHEHUS 6
Hroro no pazgeny 6
OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 102
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11 KJJACC

KosmnuyecTBO 4acos DJIeKTPOHHBbIE
HauMeHoBaHMe pa3/ieioB U TeM nu¢poBbIe
Ne i/m P Kontpoabnbie | IlpakThyeckue (1 pp )
MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. TeopeTnyeckue OCHOBbBI XUMHUHU
Crpoenue atoma. [lepnonnuecknii 3akoH
1.1 u [lepuonnueckas cucreMa XMMHYECKUX 9 1
anemenToB JI. 1. Menaeneena
12 Crpoenue BemecTBa. MHOrooOpasue 1 1
' BCIIICCTB
1.3 XUMHUUYECKHE PEAKIIUU 19 1 3
Hroro no pazgeny 39
Pa3nen 2. Heoprannueckast XuMusi
2.1 Hemeranbr 31
2.2 Mertanbl 23 2 2
Nroro no pazgeny 54
Pa3znen 3. Xumus u :Ku3Hb
31 MeToabl TO3HAHUS B XUMUHU. XUMHUS U 9 1
' KH3Hb
Hroro no pazgeny 9
OBLIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 9 8
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YTBEPXJIEHO:
Klpmcas No263 o1 31.08.2023 1.

Hupexrop _/7

VIsMeHeH#sl YTBEPKIIEHbI
ITprkazom Ne 33901 12.10.2023 r.

HHpE:KTOp J

INOYPOYHOE INNIAHUPOBAHUE
(Ilpniioxenne K padodeil mporpammMe yuyeOHoro npeaMeTta «Xumus (yriy0Je HHbIH YPOBEHB)»)

aa 10 kiaacca

& Bapamkuna I0.A.

Ne
n/n

Tema ypoka

KoandecTBo 4acoB

KonTtpoabnbie
Bcero
padoThI

IIpakTHYeckHe
padoThI

JJIe KTPOHHbIE
nudpoBbIe
o0pa3oBaTteJIbHbIE

pecypcsl

IIpeameT u 3HaYEHUE OPraHUYECKON XUMHUH,
MpeCTaBICHNE O MHOTOOOpa3un
OpraHNYeCKUX COCTMHEHUI

DIEKTPOHHOE CTPOEHHE aTOMa YIiepoja
(ocHOBHOE U BO3OYKIEHHOE COCTOSHUS).

26
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BanenTHbIe BO3MOXKHOCTH aToMa yriepoja

XUMHUYECKasi CBA3b B OPraHUYECKUX
COCIMHEHUSIX. MeXaHN3Mbl 00pa30BaHUS
KOBaJICHTHOM CBSI3U, CITOCOOBI pa3phiBa
CBsI3EH

Teopust CTpoeHMs OpraHN4EeCKUX
coenuHenuii A. M. byrneposa

Bunbl nzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHBIE 3D (PEKTHI
B MOJIEKYJIaX OPTaHUUYECKUX COSMHEHU N

[Ipencrapienue o kinaccupuKaum U
cucrematuueckas Homenkiarypa ([IUPAC)
OpraHWYECKUX BEIICCTB

Knaccudukanus peakiiuii B OpraHu4ecKou
XUMHUHN

Cucremaruzanusa u 0000ILIeHUE 3HAHUN IO
TEME

AJKaHBI: TOMOJIOTHYECKHUHU Psifl, 001Iast
(dbopMyna, HOMEHKJIATypa U U30MEPHUS,
3JIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYIT

10

dusnyeckre 1 XUMHYECKHE CBOMCTBA
AJIKaHOB

11

Haxoxnenue ankanos B ipupoze. CriocoOsr
MOJIy4EHUS U IPUMEHEHHUE aIKaHOB

12

["anorenonpou3BOAHBIE YTIEBOAOPOIOB:
3JIEKTPOHHOE CTPOCHUE; PEAKIIMU 3aMEIICHUS
rajioreHa

27




13

JeiicTBue menodeit Ha
rajoreHnpou3BoiHbIe. B3anumopaencraue
AUTAJIOTCHAJIKAaHOB C MAaroHuemM U HMHKOM

14

[MuknoankaHsl: o0mmas Gopmyna,
HOMEHKJIATypa ¥ H30MEpPHsI, OCOOCHHOCTH
CTPOCHHS I XHMUYECKUX CBOHCTB, CITOCOOBI
MOJIy4EHUS U IPUMECHEHUE

15

Pemenne pacy€THBIX 3a71a4 Ha ONIpeJEeIICHUE
MOJIEKYJISIPHOM (pOpMyIIBl OpraHUYECKOrO
BELICCTBA I10 MAaCCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJAIIMX B €0 COCTAaB.
Cuctemarusaius u 0000IIeHHEe 3HaHUH 110
TeMe

16

AJIKEHBI: TOMOJIOTUYECKHUHN Psifl, 001Iast
dhopmyna, HOMEHKIIATypa, YJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI.
CrpyKTypHasi ¥ LUC-TPaHC-U30MEPUS
aJIKEHOB

17

dusnyeckre 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHUKOBa

18

CrnocoObl moTyyeHus ¥ IPUMEHEHHE aJIKEHOB

19

[TpakTrueckas padota Ne 1 mo Teme
"TlomydeHue sTUIEHA U U3YYEHUE €TO
CBOWCTB"

20

Pemenue pacy€THbIX 33714 Ha ONpe/IeIeHHE
MOJIEKYIISIPHOM (pOpMYJIbl OpraHUYECKOTO
BEIIIECTBA

21

AJIKaI[I/IeHBII COHp}I)KéHHbIe, HU30JIMPOBAHHBIC,

28




KymynupoBaHHbIe. OcOOEHHOCTH
3JIEKTPOHHOTO CTPOEHUS

XHUMHUYECKHUE CBOMCTBA CONPSKEHHBIX

22
TMEHOB

” CriocoObl MoTydeHusl U MPUMEHEHNE
aJIKaJIMEeHOB
AJKUHBI: TOMOJIOTHYECKUH pAf, 001mast

24 ¢bopmyna, HOMEHKIATYpa, JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
(bu3nIecKue CBOMCTBa

25 XUMHUYECKUE CBOMCTBA AJIKUHOB

26 KauecTBeHHBIE peakliy Ha TPOHHYIO CBSI3b

7 CriocoObl MOTy4eHHUsl ¥ MPUMEHEHNE
AJKWHOB

28 Pemenne 3anga4: pac4€Tsl 10 ypaBHEHUIO
XUMUAYECKOU PeaKuu

79 Cucremarnsanusa v 0000IIeHe 3HaHUN 110
TEMeE
ApEHBI: TOMOJIOTUYECKHI psifl, 001as
dbopMyna, HOMEHKIATypa. DINEKTPOHHOE U

30 MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT
OeH30I1a 1 ToJTyoJa, UX pU3nvecKue
CBOMCTBA

31 XHUMHUYECKHE CBOMCTBA APEHOB: pEaKIuU
3aMelICHUs
XHUMHUYECKHE CBOMCTBA APEHOB: PEAKLINU

32 MIPUCOEANHEHUS, OKHUCIIEHUE TOMOJIOTOB

OeHsoia

29




33 Oco0eHHOCTH XUMHUYECKHX CBOMCTB CTHPOJIA
Pemenue pacy€THbIX 33714 Ha ONpe/IeIeHUE

34 MOJICKYJISIPHOM (pOPMYIIBI OPraHUYECKOTO
BELIECTBA

35 CriocoObl MOTy4YeHUs U MPUMEHCHHE apSHOB

36 ['eneTnyeckas CBsI3b MEXy Pa3IMYHBIMU
KJIacCaMH YIJIEBOJIOPOIOB
Pacuérbl 10 ypaBHEHUSAM XUMUYECKUX

37 peakiuii. CuctemaTusaius u 00001eHe
3HAHUU 11O TEME

38 [pupoanslii ra3. [lonmyrHble HETIHbIE ra3bl

39 KamenHbIi1 yroib ¥ mpoIyKThl €ro
nepepadoTKu

40 Hedtb u crioco0s! €€ nepepaboTKu.
[TpuMeneHue npoykToB nepepaboTku HehTH

A1 ['eneTnyeckas CBsI3b MEXy Pa3IMYHBIMU
KJIaCCaMH YTJI€BOJIOPOIOB

4 CucreMaru3anus u 0000IIeHUE 3HAHUI IO
pasneny "YriueBogopoabr"

13 KonTtponbnas paboTa 1o teme
"Yrnesogopoas"
[IpenenbHbIC OAHOATOMHBIE CITUPTBHIL:
TOMOJIOTHYECKUH psif, o0mmas ¢popmyna,

44 CTPOEHHE MOJIEKYJI, U30MEPHS,
HOMEHKJIATypa, KiIaccuukanms, Pu3naecKue
CBOMCTBA

45 XHUMHUYECKHUE CBOMCTBA NPEIEIbHBIX

30




OAHOATOMHBIX CITUPTOB

CriocoOblI MOTy4eHHUsl U MPUMEHEHNE

46 OJTHOATOMHBIX CITUPTOB
[IpocTeie 2(upsl: HOMEHKIIATYpa U

47 HU30MepHsi, 0COOEHHOCTH (PU3NUECKUX U
XAMHUYECKNX CBOMCTB
MHOroaToMHBIC CIIUPTHL: ATHIICHTIIUKOIb U

48 TIULEPUH, X (pU3NYecKre U XUMHUECKHE
CBOICTBa

49 CriocoObl MoTydeHusl U MPUMEHEHNE
MHOTOAaTOMHBIX CTUPTOB

0 ®DeHoI: CTPOCHHUE MOJIEKYIbI, (PU3NYECKUE

> cBoiicTBa. TOKCHYHOCTD heHOoIa

51 XuMHU4ecKue cBoicTBa (peHoa

52 CnocoObl moryyeHus ¥ mpuMeHeHue Gpenona
[Tpaktrueckas padota Ne 2. Pemenue

53 AKCIMEPUMEHTAIbHBIX 33724 MO TEME
"Crupthl U peHobI"

54 CucreMaru3anus u 0000IIeHUE 3HAHUI IO
TeMme
AnbIIeruibl ¥ KETOHBI: 3JIEKTPOHHOE

55 CTpOECHHE KapOOHUIILHOM TPYIIIIbI,
rOMOJIOTHYECKHE psbl, 00m@as hopmyna,
M30MepHs U HOMEHKJIaTypa

56 AnbIierusipl ¥ KeTOHBI: PU3NYECKUE
CBOWMCTBA; PEaKIIUH IPUCOSTMHEHUS

57 Peakiuu okuciaeHns 1 Ka4UeCTBEHHBIE

31




pEeaKIu anbJICTUIOB U KETOHOB

58

CriocoObl MOTy4YeHUs aabACTUIOB U KETOHOB

59

OnHOOCHOBHBIE TIPEeNIbHBIC KapOOHOBBIE
KHCIIOTBI, 0COOCHHOCTH CTPOCHUS UX
MOJICKYIT

60

W3omepust 1 HOMEHKIIATypa KapOOHOBBIX
KHCIIOT, X (pr3ndecKre CBOMCTBA

61

XUMHUYECKHUE CBOMCTBA MPEACIbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT

62

OcobeHHOCTH CBOMCTB MypaBbHHOM
KHCIoThl. MHOTOOOpasue KapOOHOBBIX
KHCJIOT

63

Oco0OeHHOCTH CBOMCTB: HEMPEACIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
TUKapOOHOBBIX, THAPOKCHUKAPOOHOBBIX
KucIoT. [IpencraBuTenu BHICIIX
KapOOHOBBIX KUCJIOT

64

[TonsiTrie 0 MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT

65

CrnocoObI oTydeHHs ¥ IPUMEHEHUE
KapOOHOBBIX KUCIIOT

66

CrnoxHbIe 3(DUPBL: TOMOJIOTUYECKUM PSII,
obmmas popmyna, U30MEpUst © HOMEHKJIATypa

67

dusnyeckre 1 XUMHYECKHE CBOMCTBA
s¢pupos

68

Pemenne pacu€THbIX 3a1a4: 110 YPaBHEHUIO
XAMHUYECKOU PEAKLIMH, Ha OIIpEEIICHUE
MOJIEKYJISIPHOM (pOpMyIIBI OpraHUYECKOTO
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BC€HIIECTBA

69

[Tpaktrueckas padota Ne 3. Pemenue
HKCIIEPUMEHTANBHBIX 33/1a4 110 TEME
"KapOoHoBble kKucnoThl. CroxHbIE 3(HUpH"

70

Kupsr: ctpoenue, puznveckue u
XAMHUYECKHE CBOMCTBA (THIPOIIU3)

71

OcoOeHHOCTH CBOMCTB KUPOB, COJIEPIKALX
OCTAaTKHU HCIIPCACIIbHBIX ) XUPHBIX KUCJIOT.
Kupsl B ipupoe

72

MpIa Kak COJIM BBICIIIMX KapOOHOBBIX
KHCJIOT, UX MoOolee aelicTpue. IloHsaTue o
cuHTeTndyeckux Mmoroumx cpeacteax (CMC)

73

['eneTnyeckas CB3b yriIeBOIOPOIOB H
KHUCJIOPOICOAEPIKAIMX OPTaHUIECKUX
BEILIECTB

74

Pacuérbl 10 ypaBHEHUSAM XUMUYECKUX
peakuui

75

Cucremarnsanusa v 0000IIeHe 3HaHUN 110
TEME

76

OOmias xapaKTEepPUCTHKA YIIICBOJOB U
KJ1accuUKaIus yriaeBoaoB (MOHO-, TU- U
MO CaXapHIbI)

77

MoHnocaxapuasl: GpU3nUecKre CBOMCTBA U
Hax0)KJIEHUE B IIPUPOJIE

78

[IpumeHeHue TII0K03bl, €€ 3HaUeHUE B
KU3HEJEATEIbHOCTH OpraHu3mMa

79

HHC&X&pHHBII caxapo3a, MaJIbTO34a U JIAKTO3a.

Haxoxxnenue B mpupoze 1 npuMeHeHue

33




M CaxapuI0B

80

[Tonucaxapuasl: CTpOCHHE MAKPOMOJIEKYII,
(bu3nYecKue 1 XUMUYECKHE CBOHCTBA,
MIPUMEHEHUE

81

Ilonstue 06 HNCKYCCTBCHHBIX BOJIOKHaX

82

Pemenune pacyeTHBIX 33719 Ha ONPE/ICIICHHE
J0JIN BbIXO4a HpO,Z[yKTa peaKI_[I/II/I oT
TEOPETUYECKH BO3MOKHOTO

83

Cucremarnsanusa i 0000IIEeHe 3HaHUN 110
pasneny

84

KontponbHas pabora no reme
"Kucnoponcoaep:xaime opraHu4ecKue
coequueHusa"

85

AMWUHBIL: KJTacCU(pUKAIH, CTPOCHHE
MOJIeKyJI, o0mmas Gpopmyna, u3oMepus,
HOMEHKJIaTypa 1 (pu3nuecKue CBOWCTBa

86

XUMHUYECKHE CBOMCTBA aln(PaTHICCKIX
aMUHOB

87

AHWINH: CTPOCHHE aHUIINHA, 0COOCHHOCTH
XUMHUYECKUX CBOMCTB aHUIMHA

88

Croco0b! OTy4eHus ¥ IPUMEHEHNE
anndaTudecKuX aMuHOB

89

AMMHOKHCIIOTBI: HOMEHKJIaTypa U U30MepHUs,
¢dusnueckue coiictra. OTACIbHBIC
MPEJCTABUTEININ Ol-aMUHOKHCIIOT

90

XUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAYEHE aMHUHOKHUCIIOT.
CuHTE3 ¥ TUAPOIU3 NENTUI0B
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91

Benku xak mpupoaHbIe TOTUMEPEI,
CTPYKTYpPHI OEIKOB

92

XuUMUUECKUE CBOIICTBA OEIKOB

93

AzoTcozepkalye reTepoLuKINIYEeCKUe
coennHeHMs. HyKiienHOBBIC KHCTOTHI:
COCTaB, CTPOCHHE B OMOJIOTnYecKas poib

94

[MpakTuueckas padora Ne 4. Pemenue
AKCIEPUMEHTAJIBHBIX 33/1a4 110 TEME
"AzoTcoaepkanme OpraHun4ecKue
coequueHusa"

95

[MpakTuueckas padora Ne 5. Pemenue
AKCIEPUMEHTAJIBHBIX 33/1a4 110 TEME

"PacriosHaBaHve OpraHM4eCKUX COeAUHEHUN"

96

KonTtponbhas paboTa 1o teme
"A3oTCcolepKalye OPraHnYECKHue
coeMHEeHus"

97

OCHOBHBIC TOHSTHUS XUMHU
BBICOKOMOJICKYJIIAPHBIX COCI[I/IHGHI/II\/'I n
MCTO/JbI UX CUHTC3a —IIOJIMMCPU3ALIUA U
IIOJIMKOHACHCAL M

98

[TnacTmaccel. YTunuzamus u nepepadoTka
MJIacTUKA

99

DOnacToMepsl: HaTypaJbHbIi CHHTETUUYECKHE
Kay4yku. Pe3una

100

Bonokna: HaTypanbHble, HCKYCCTBEHHBIE,
cuHTetnyeckue. [loaumepsl cenuaabHOro
Ha3HAYCHUS

101

OO0o0menne u cucTeMaTH3alus H3y4eHHOTO

35




MaTepuala no reme "BrIcOKOMONEKYIsIpHBIE
coequueHusa"

[MpakTuueckas padora Ne 6. Pemenue
102 JKCIIEpUMEHTAJIbHBIX 33124 10 TEME

"Pacrio3zHaBaHue I1acTMacc U BOJIOKOH"

OBHIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

102
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YTBEPXJIEHO:
Klpmceus Ne263 01 31.08.2023 1.

Hupexrop _ /7 bapamkuna 10.A.

H3sMeHeHUst yTBEPKIEHbI
ITprxazom Ne 33901 12.10.2023 .

Tlupextop . 7 Bapamkuna 10.A.

INOYPOYHOE IIVIAHUPOBAHUE
(Ilpnyio:kenue K padoyeii mporpamme y4e0HoOro npeameta «XuMus (yriry0Jie HHbI YPOBEHb)»)

aa 11 kiaacca

KosmnuyecTBO 4acos DJIeKTPOHHBIE

Ne nu@posbIe

Tema ypoka Kontpoabnbie | IlpakTHYeckue
n/n Bcero o0pa3oBaTteJibHbIE

padoTbI padoThI
pecypchl

Atom. CocTaB aTOMHBIX siiep. XUMUUYECKUU 1

aneMeHT. 30Tonsl

CrpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB, 1

KBaHTOBBIC YUCIa

Knaccudukanus XaMU4ecKux JI€MEHTOB (S-, 1 0 0

p-, d-, f-amemenThI)
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PacnpeneneHue 31eKTPOHOB IO ATOMHBIM
opOuTaIsIM

DNeKTpOHHBIE KOH(PUTYpALIUH aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YKIEHHOM
COCTOSIHUU

DNEeKTPOHHBIC KOHPUTYPAIIMHA HOHOB.
DNEeKTPOOTPUIIATETbHOCTD

[lepuonnueckuii 3akoH u llepuoanyeckas
cHcTeMa XUMHYECKUX djieMeHToB /1. 1.

MeHnieneeBa, CBA3b C COBPEMEHHOM TEOpHUEN

CTPOEHHS AaTOMOB

3aKOHOMEpPHOCTHU U3MEHEHUS CBOMCTB
XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX HMH

IMPOCTBIX M CJIOKHBIX BEIICCTB I10 I'pyniaM nu

nepuoaam

Cucremaruzanusa u 0000IEHUE 3HAHUN IO
TEME

10

Bunpr xummnueckoii ¢Bs3u. MexaHu3Mbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexmoliekynsipHbie
B3aUMOJCHCTBUSI

11

BaneHTHOCTB U BaJleHTHbIE BO3MOXKHOCTH
aToMOB. CBsI3b DJIEKTPOHHOM CTPYKTYPbI
MOJIEKYJI C UX TEOMETPUUYECKUM CTPOCHUEM

12

BemecTBa MOJIEKYISPHOTO U
HEMOJIEKYJISIPHOTO CcTpoeHus. Turmbl
KPUCTAJUTMYECKUX PELIETOK U CBOMCTBA
BEILIECTB
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13

[ToHsiTHE O IUCTIEPCHBIX CUCTEMAX.
[IpencraBnenue 0 KOJIOUIHBIX pacTBOpax

14

HctuaHbIC PaCTBOPBI: HACBIMICHHLIC 1
HCHACBIINICHHBIC, pACTBOPUMOCTD.
Kpucrannoruapatsl

15

Crioco0ObI BRIpKEHUST KOHIICHTPAIIUH
pacTBOpOB

16

PGI_HGHI/IG 3aa4 C UCITIOJIb30BAHUEM HOHHTHFI
"MaccoBast 107151 paCTBOPEHHOTO BelecTra',
"MoOJIIpHast KOHIIEHTpaus'"

17

Hpe,Z[CTaBJIeHI/I}I O KOMIIJICKCHBIX
COCANHCHUAX: COCTAB U HOMCHKJIATYypa

18

Knaccudukanus u HOMEHKIaTypa
HEOpPraHNYECKUX BEIIECTB

19

Cucremaruzanusa u 0000IEHUE 3HAHUN IO
TEME

20

KonTtponbnas padota nmo temam "CtpoeHue
aroma. [leproanueckunii 3aKoH U
[Tepuoanueckas cuctemMa XuMUYECKHUX
snementoB /. . Menaeneesa", "Crpoenue
BenecTBa. MHOrooopasue BerecTs"

21

Knaccudukanus XaMM4ecKuX peakiuii B
HEOPraHU4ECKON U OPraHUYECKOU XUMHUH.
3aKOH COXpaHEHUsI MacChl BEIIECTB; 3aKOH
COXpaHEHUS U MPEBPALICHUS SHEPTUH [TPU
XUMHUYECKUX PEAKIIUIX

22

TennoBbie 3P PEeKTh XUMUYECKUX pEaKLIUH.
TepMoXxuMHUUYECKUEe ypaBHEHUS
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23

Bbruuciaenus o ypaBHEHUSIM XUMHYECKHUX
peakuuii 1 TEepMOXUMUYECKUM YPaBHEHUSIM

24

CkopocTh XUMHYECKON peakiuu, eé
3aBUCHMOCTb OT Pa3IUYHBIX (DaKTOPOB.
Karanus u katanuzatopsl

25

["'oMoreHHbIe U TeTepOreHHbIE peaKIINu

26

[IpakTnueckas padora Ne 1 o Teme "BnusHue
pa3inuuHBIX (PaKTOPOB HA CKOPOCTH
XUMHUYECKOU peakuu"

27

OOpatumble 1 HEOOpPATUMBIE PEAKITUH.
XHUMHUYECKOE pAaBHOBECUE

28

[IpakTnueckas padora Ne 2 o Teme "Bnusnue
pa3IMuHBIX (PAKTOPOB HA MOJIOKEHHE
XUMHUYECKOTO paBHOBeCHS"

29

DnekTpoauTuueckas auccounanus. CuabHble
U cia0ble IeKTPOIUThL. CTeneHb
nucconuanuu. loHHOe Mpou3BeieHUE BOIBL.
Cpena BoIHBIX pacTBOpOB.BomopoaHbIi
nokasareinb (pH) pacTBopa

30

KonTponsHas padora mo teme "Peakiun
oOmeHa"

31

I'maponus coneit. Peakiiuu, mpoTekaroime B
pacTBoOpax 3JEKTPOJIUTOB

32

[pakTrueckas padora Ne 3 o Teme
"XUMHUECKHE PEAKIINU B pACTBOPaX
3JIEKTPOJIUTOB"

33

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIEC PEAKIIUH.
BaxHennme OKUCIUTEIN 1 BOCCTAHOBUTEIHN
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34

MeTo 371eKTpOHHOTO (3JIEKTOHHO-MOHHOTO)
OanmaHca

35

DNEKTPOIU3 PACTBOPOB U PACIIIABOB BEILIECTB

36

Pemenue 3a/ia4q pa3JIMIHbIX TUIIOB

37

Pemenne 3aaa4 pas3JIMYHbIX TUIIOB

38

Cucremarn3anus 1 0000IIEHNE 3HAHUN 110
teme "Xumuueckue peakuun"

39

KonTtponbnas padota o teme "XuMudeckue
peakun"

40

[Tonoxenune Hemeraiuios B [lepuonnueckon
CHUCTEME XUMUYECKHUX 1eMEHTOB J[. .
MenieneeBa 1 0COOEHHOCTH CTPOCHHUS MX
aToMOoB. ®u3nUecKre CBOMCTBA HEMETAIIIIOB

41

AnnmoTponusi HEMETaJUIoB (Ha IpuMepe
KHCIIOpoAa, cepsl, hocdopa u yrieponaa)

42

Bonopon: momyuenue, puzndeckue u
XUMHUYECKHUE CBOMCTBA. [ mapuabl

43

lanorensl: HAX0XKACHHUE B IPUPOJIE, CIIOCOOBI
NoJydeHus1, PU3NYeCKre 1 XHAMUYECKHE
CBOICTBa

44

I"anorenoBomopoabl. Baxknenme
KHCJIOPOJICOJEPKAIME COCTUHEHUS
rajJorecHoB

45

JlaGopaTopHbIe M TPOMBIIIIICHHBIE CITOCOOBI
noJrydyeHus rajoreHos. [Ipumenenue
rajoreHOB U UX COEIUHECHUN

46

[IpakTuueckas padora Ne 4. Pemenue
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AKCIEPUMEHTAIBHBIX 33124 110 TEME
"T"anorexs!"

Kucnopon: mabopatopHbie ¥ TPOMBIIITICHHEIE
CIocOOBI OTy4eHus1, pU3NUecKue u

47 xuMuueckue cBoictBa. O30H. [I[pumMeHnenune
KHCIIOpOJa M 030Ha

43 Oxcuapsl U nepokcuibl. Pemenue 3anau
pa3HBIX THUIIOB.
KonTtponbnas padota

49 " "

Bonopon.Kucnopoa.I'anorenst

Cepa: HaXOXJEHUE B PUPO/IE, CTOCOOBI

50 NoJydeHus1, PU3NYeCKre 1 XHAMUYECKHEe
CBOMCTBa

51 CepoBo1opo/, Cyabhuabl

57 Kucnoponaconepxaime coeqMHEHUS CEPHI.
OCoOEHHOCTH CBOMCTB CEPHOM KHCIIOTHI
[Tpaktrueckas padota Ne 5. Permenue

53 AKCNEPUMEHTANIbHBIX 33724 110 TeMe "Cepa u
eé coequHeHUs"
A3OT: Hax0oXJIeHHE B IPUPOJIE, CITOCOOBI

54 MOTydeHUs!, PU3NICCKHE U XUMUUECKUE
CBOMCTBAa. AMMUAK, HUTPUJIbI

55 Kucnoponaconepxanme coequHeHHs a30Ta.
Oco0eHHOCTH CBOMCTB a30THOM KUCTOTHI

56 [IpuMeHeHue a30Ta U €ro COCAMHECHU M.
A30THBIE yI0OpeHUS

57 ®docdop: HaXOKACHHUE B TPUPOJIE, CITOCOOBI

IMOJIy4C€HHUA, (bPISI/I‘IeCKI/Ie U XUMHWYCCKHE
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cBoiicTBa. Dochunsl u Gpochun

58

Oxcuapl hocdopa, pocdopcoaepkanme
kucaoTel. Conu pocopHOIt KUCTOTHL.
[Ipumenenue pochopa 1 ero COeTUHEHHI.
dochopHbIe yI0OpeHUS

59

KonTtponbnas padota mo teme "Cepa.
Azot.®ochop.”

60

[IpakTuueckas padora Ne 6. Pemenue
AKCMEPUMEHTANIBHBIX 3a71a4 110 TeMe "A30T U
dochop u ux coenuHeHU"

61

VYraepoa: HaXoXA€HUE B IPUPOJIE,
AIJIOTPONHBIE MOAU DUKANH; PU3UIECKHE U
XUMHUYECKUE CBOMCTBA, IPIMEHEHNE

62

Oxcup yraepona(Il), okcun yrinepoma(IV),
YrOJIbHAsI KUCJIOTA U €€ COIU

63

Pemenue 3a/ia4q pa3JIMIHbIX TUIIOB

64

KpeMuuii: HaxoxaeHUE B IPUPO/IE, CIIOCOOBI
MOJTy4eHUs, PU3NUECKHE U XUMHUECKHE
CBOKCTBA

65

Oxcup kpemuusi(1V), kpemMHUEBasI KHCIIOTA,
CHJIMKATHI

66

[IpuMeHeHue KpEMHUS U €70 COCIUHEHUMN.
Creki10, €ro nosydyeHue, BUAbI CTEKIa

67

Pemenne 3aaa4 pas3JIMYHbIX TUIIOB

68

Cucremaruzanusa v 0000IeHrE 3HAHUN IO
teme "Hemertamnsr"

69

KonTponsHas pabora mo teme "HemeTammsr"
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70

AHanu3 pe3yabTaTOB KOHTPOJIBHOU PabOTHI,
KOPPEKITHS OIIMOO0K

71

[Tonoxenue merannos B [lepuognueckon
CHUCTEME XMMUYECKUX IJIEMEHTOB.
OCOOGEHHOCTH CTPOEHHUSI 3JIEKTPOHHBIX
000JI0YEK aTOMOB METAJIIOB

72

Obume (husmdeckre CBOMCTBA METAILJIOB.
HpI/IMeHeHI/Ie METAaJIJIOB B 6]:ITy U TEXHUKE

73

CnaBel MeTasuioB. Kopposust MeTaninoB

74

Pemenne 3aaa4 pas3JIMYHbIX TUIIOB

75

DNEKTPOXUMHUYECKUH PsIT HAPSKEHU I
MeTaisioB. O0uwe crnocoOb! MOTy4eHHs
METaJlIoB

76

OO01mast XxapakTeprucTHKa MeTaI0B [A-Tpymms
[leproanueckoil CUCTEMBI XUMUYECKUX
37eMeHTOB. Hatpuii u kanuil: moiny4eHue,
dusnueckne 1 XUMHUYECKUe CBOICTBA,
MIPUMEHEHNE TPOCTHIX BEIIECTB U UX
COCAVHEHUI

77

OOmast xapakTeprucTuka metayuios IIA-
rpynisl [leproandeckoit cucTeMbl
XUMHWYECKUX DJIEMEHTOB. Maruui U KaJIbIAH:
noJrydeHue, PU3NIECKHE U XUMHIECKUE
CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEILIECTB U
UX COeIUHECHUN

78

JKécTtrocTh BOJIBI M1 CTTOCOOBI €€ yCTpaHEHUsI

79

ANIOMMHMIN: TOTy4eHue, Gpu3ndecKue u
XUMUYECKHUE CBOMCTBA, IPUMEHECHUE

44




80

AM@oTepHBIE CBOMCTBA OKCH/IA M THUIPOKCHIA
ATIOMHUHUS, TUIPOKCOKOMILICKCHI ATFOMUHUSI,
nx HpI/IMeHeHI/IG.Pel_HeHI/Ie 3a1a4 paBJII/I‘-IHI:IX
THUIIOB.

81

KonTtponbnas padota o teme "MeTasmib
rJ1aBHbIX noarpynmn'

82

[pakTuueckas padora Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME
"MeTabl TIaBHBIX MOArpymnm"

83

OO01mast XapakTepruCTHKA METAIIIIOB TOOOYHBIX
noarpynn (b-rpynmn) Ilepunoanueckoit
CUCTEMBbI XHMUYECKHX JIEMEHTOB

84

DU3UYECKHUE U XUMUUYECKHUE CBOMCTBA XpOMa 1
€ro COeMHEHHH, NX TPUMEHEHNE

85

BaxHeiinme coenMHEHUs MapraHua.
[IepmaHraHat Kanus, €ro OKMCIUTEIbHBIE
CBOMCTBa

86

duznueckue 1 XUMHUYECKHUE CBOMCTBA JKeje3a
u ero coequHenuil. [lonydenue u npuMeHenue
CILJIaBOB JKeJje3a

87

duznueckue 1 XUMHUYECKUE CBOMCTBA MEIU U
€€ coeIMHEHUM, UX TPUMCHEHHUE

88

du3znueckre 1 XUMHUYECKHUE CBOMCTBA [IUHKA U
€ro COeIMHEHUM, UX IPUMEHECHUE.
['upoKkCcOKOMIIEKCHI IUHKA

&9

[TpakTrueckas padota Ne 8. Perenue
AKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME
"MeTanisl TOOOYHBIX MOATpyIH"

45




90

Pemenne 3aaa4 pas3JIMYHbIX TUIIOB

91

O06001IeHrEe ¥ cCUCTeMaTH3aIUs U3yYeHHOTO
Marepuaa no reme "MeTans!"

92

KonTponsHas pabora mo Teme "Mertasmibr"

93

AHanu3 pe3yabTaTOB KOHTPOJIBHOU PabOTHI,
KOPPEKIIHS OIIMOO0K

94

Ponb xumun B 0OecrieueHun YCTOWYHUBOTO
pa3Butus yenoBeyecTna. [loHsTHE O HAYYHBIX
METOJaX UCCIEIOBAHMS BEUICCTB

95

HayuHnble mpuHLIMIIBI OpraHu3anuu
XUMHUYECKOTrO MPOU3BOJICTBA.
[IpombIUIeHHBIE CITOCOOBI MOTYYCHUS
BaYKHEHIIMX BEIICCTB

96

[TpoMbIIUICHHBIE CTIOCOOBI TOTYIEHUS
BOXHEHIIMX BEIIECTB (Ha MpUMeEpe
MPOU3BOJICTBA aMMHUAKa, CEPHOM KUCIOTHI,
METaHOJIa).

97

[TpombIlTIeHHBIE CTIOCOOBI MOTYYEHUS
METAJIJIOB U CILJIABOB.

98

Xumus v 310poBbe yenoBeka.KocMeTnueckue
1 nmapdroMepHbIe cpeACcTBa. beITOBass XUMUs

99

XI/IMI/IH IIHUIIM:. OCHOBHBIC KOMIIOHCHTHI,
MUIIEBBIE 100aBKU. Pois xumuu B
o0ecreYeH M NUIIEBON OE30IaCHOCTH.

100

Cucremaruzanusa v 0000IeHNE 3HAHUNA IO
TEME

101

XI/IMI/IH B CTpOI/ITeJ'IbCTBe H B CCIILCKOM
XO3SIHCTBE.
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102

XUMHUUYECKOE 3arpsi3sHEHUE OKPYKaAIOIIEH
Cpelibl U ero mociaeACTBH

OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

102
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