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1. Copepxanue yueGHOro npeamera.
Pabouas mporpamma yuebHOro penamMera (GpopMmupyercs ¢ yueToMm pabodeil mporpaMMbl BOCIIUTAHUS.

10 kaace

Tema 1. Teopusi cTpoOeHHsI OPraHUYECKUX COCANHEHUH

Hayunsie metonsl mo3Hanusi B XuMud. Mctounukm xumudeckoit wuHpopmaruu. I[lomck
uHpOpMALlUM 110 Ha3BaHUSAM, WJCHTU(UKATOpPaM, CTPYKTYpHBIM ¢opmyitaM. MopaenrupoBaHue
XUMUYECKHX ITPOLIECCOB U ABJICHUM, XUMUYECKHUI aHAJIN3 U CUHTE3 KaK METOJIbl HAyYHOTO TO3HAHMSL.

IlosiBieHHe W pa3BUTHE OPraHUYECKOM XMMHU Kak Hayku. [Ipenmer opraHMYecKod XMMHH.
MecTo 1 3HaUeHUE OPraHUYECKON XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XHWMHUYECKOE CTPOECHHE KaK MOPSAOK COEIMHEHUS aTOMOB B MOJIEKYJIE COIJIaCHO HX
BaJICHTHOCTH. OCHOBHBIE TOJOKEHHUSI TEOPUU XHMHUYECKOTO CTPOEHUS OPraHWYECKHX COEAUHEHUH
AM. BbyrnepoBa. YriepoaHbIl CKEJIET OPraHUYECKOM MOJIEKysbl. KpaTHOCTP XMMHYECKOM CBSI3H.
3aBUCUMOCTbH CBOMCTB BEIIECTB OT XUMHYECKOT'O CTPOCHU MoJieKyl. M3omepust u nzomepsl. [lonstue
0 ¢dynknuonansHoi  rpymme. IIpuHIMIBI  KJIAcCH(PHUKAIMM  OPraHUYECKUX  COCIAMHEHHI.
Cucrematuueckass MeXAyHapoAHass HOMEHKJIAaTypa M TPUHLUIBI OOpa3oBaHHUs  Ha3BaHWM
OPraHUYEeCKUX COCIUHECHUM.

JemoHcTpanuu. BumgeodparMeHTsl, crnaiapl ¢ H300paXEHUSIMH XMUMHYECKOW J1abopaTtopuw,
NPOBEICHUS XUMHUYECKOr0 J3KcrepuMeHTa. IlmaBienue, oOyriauBaHWe M TOPEHHE OPTaHUYECKHX
BelecTB. Mozienn MOJIEKyJT MPEACTaBUTENEHN pa3IMUHbIX KIaCCOB OPTAaHNMYECKUX COECIUHEHUN.

JlaGopatopusble onbIThl. 1. OnpeaeneHne 31€MEHTHOTO COCTaBa OPraHNYECKUX COCTUHECHUH. 2.
N3roroiienne Mojeneil MoJeKyi OpraHuuYeCKUX COSTUHEHUH.

Tema 2. YriieBogopoas! H MX NPHUPOJIHbIE HCTOYHUKH

Ankanbl. CTpoeHMe MOJIEKYJlbl MeTaHa. ['OMOJOrMuYecKkuid psa  ajkaHoB. [omosoru.
Howmenknarypa. M3omepust yrnepoaHoro ckenera. 3aKOHOMEPHOCTH U3MEHEHUS (PU3NUYECKUX CBOMCTB.
XUMHYEeCKHEe CBOMCTBAa (Ha MpUMEpe METaHa W ATaHa): pPeaklUH 3aMelleHUs (TaJIOreHUPOBAHME),
JNETUAPUPOBAHMS KaK CIIOCOOBI MOJYYEHHS BaXKHEWIIMX COCAMHEHUH B OPraHMYECKOM CHHTE3e.
['openne MeraHa Kak OJWH M3 OCHOBHBIX HCTOYHUKOB TeIJla B IPOMBIIIJIEHHOCTH U OBITY.
Haxoxxnenue B npupoie ¥ NpuMeHeHUe aakaHoB. [loHsATHE 0 IUKII0aIKaHaX.

Agnikenbl. CTpoeHHME MOJEKYJbl 3TuieHa. ['omonornueckuid psia aikeHoB. Homenkmarypa.
H3oMepus yriiepogHoro Ckeiera U IMOJOKEHUSI KPAaTHOW CBSI3M B MOJIEKYJle. XMMHYECKHE CBOWMCTBA
(Ha mpuMepe STWIIEHA): peaklMM IPUCOEAMHEHHUs (TaJoreHUpOBaHHE, THAPUPOBAHHUE, THIpaTalus,
THJIPOTaJIOTeHUPOBAHUE) KaK crnocol mosyuyeHust (yHKIHOHAIBHBIX MPOU3BOJHBIX YIIIEBOJOPOJIOB,
ropenus. [lonuMepusanys 3THIIEHa KaK OCHOBHOE HAIIPaBJIEHUE €ro UCnoJib3oBaHus. [lonuaTriieH kak
KPYIMHOTOHHAKHBIN TPOYKT XMMUYECKOTO TPOU3BOACTBA. [I[puMeHeHe 3TUIIeHa.

Anxaauensl u kayuyyku. l[loHaTtue o0 ankanveHax Kak YIJIeBOAOPOJAX C ABYMsS JBOWHBIMH
cBs3samu. [lonmumepusarnus nuBuHuMia (Oyraawena-1,3) kak cmoco0 MOMy4eHUS CHHTETHYECKOTO
kaydyka. HaTypainbHblii 1 CHHTETHYECKUN Kaydyyku. Bynkanuzamus kayuyka. Pesuna. Ilpumenenue
Kay4dyKa U pe3UHBI.

Agnkunbl. CTpOo€HME MOJEKYJbI aneTrwieHa. ['omonmorndyeckuil psa ankuHoB. Homenkmarypa.
H3oMepus yriiepogHoro Ckelera U IMOJOKEHUsI KPAaTHOW CBSI3M B MOJIEKYJle. XMMHYECKHE CBOWMCTBA
(Ha mpuMepe aleTUIIeHa): peakIK MPUCOeTUHEHUs (TaJoreHupoBaHue, THAPUPOBAHNE, THIPATALINS,
THJIPOTaJIOTEHUPOBAHUE) KaK CHoco0 TMOMy4eHHUs TMOJIMMEPOB M JPYTrUX MOJE3HBIX MPOIYKTOB.
['openue aneTuineHa Kak MCTOYHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU ISl CBAPKU U PE3KU METAJIOB.
IIpuMeHeHue aneTuIIeHa.

Apenbl. beH3051 Kak IpencTaBUTENIb apOMATHYECKUX YIIIEBOAOPOAOB. CTpOEHHE MOJIEKYJIbI
OeH3oma. XMMHUYECKHE CBOMCTBA: PEaKIMU 3aMeIIeHUs (TaJIOTeHHUPOBAHME) KaK CIOCO0 MOJTYy4eHHUs
XUMHYECKHX CPEJACTB 3allUThl PACTCHUM, MNPUCOECTUHEHHUS (THIPUPOBAHHUE) KakK JI0Ka3aTelIbCTBO
HeTpeeabHOro Xapakrepa 6ensona. Peakius ropenus. [lpumenenue OeHsona.

Xumuga W sHepreTuka. [IpupoaHbie MCTOYHUKHM YrieBOAOPOAOB. IIpupoaHBII M MOMYTHBIN
He(TSAHOU Ta3bl, UX cOCTaB U ucnoib3oBaHue. CocraB HedTH U ee mepepaboTka. HedrenpomykTsi.
OxktanoBoe uwmcio OeH3mHa. OxpaHa OKpyXKawiied cpeapl mnpu HedrenepepaboTke U
TPAHCTIOPTUPOBKE HEPTETPOAYKTOB. ANTBTEPHATUBHBIE HCTOYHUKH SHEPTUU.



JeMmoHcTpanmu. ['opeHue MeTaHa, STWJEHA, aueTwieHa. OTHOIIEHHWE MeTaHa, JTHUJIEHA,
aneTriieHa W OeH30Ja K pacTBOpPY NepMaHraHara Kamws U OpomHOi Bome. [lomydeHue sTuieHa
peakuuei neruaparaluy 3TaHolia, aleTUIeHa — THAPOJIN30M KapOua Kaiablus. Paznoxkenue kaydyka
IpU HarpeBaHWU, UCIBITAHUE MPOAYKTOB Pa3IOKEHUS Ha HEMpeNelbHOCTh. KoJutekius oOpasios
He(TH U HEPTETPOYKTOB.

Jlaboparopubie ombITel. 3. OOHapyKeHHWE HENPEACTbHBIX COCIUHEHUH B IKHIKHX
Hedrenpoaykrax. 4. O3HakoMIeHHE ¢ KoJutekiuei «HepTs u mpoayKThl €€ mepepaboTKm.

Tema 3. Kuciopoacoaepskamme opraHudeckue coeInHeHust

Crmuptel.  Knaccudukamnusi, HOMEHKJIATypa, HM30MEpHsl CIHPTOB. MeETaHOI W 3TaHON Kak
MPEJICTABUTENN TIPENEIbHBIX OJHOATOMHBIX CIIUPTOB. XMMHUYECKHE CBOMCTBA (Ha MpUMEpPE METaHOJIa
U 9TaHOJIa): B3aHMOJCICTBHE C HAaTpHEM KaK CHOCOO YCTAaHOBJICHMSI HAIMYUS TUAPOKCOTPYIIIIHI,
peaxius ¢ raJloreHOBOIOPOAAMH KaK CIIOCO0 MOMy4YeHUsS] PacTBOPHUTENEH, NeruapaTamnus Kak crocod
MOJIyueHusl dTHiIeHa. Peakuus ropeHusi: CoupThl Kak TOIUMBO. [IprMeHeHHne MeTaHoja M 3TaHOJA.
®u3NOIOruYecKoe ACHCTBUE METaHola M dSTaHojJa Ha OPraHu3M YeJIOBEeKa. OJTUJICHIJIUKOIb U
[JIMLEPUH KaK TMPEJCTaBUTENU MpeleibHbIX MHOIOAaTOMHBIX CHUpPTOB. KadecTBeHHas peakuus Ha
MHOT'OATOMHBIE CIIUPTHI U €€ MPUMEHEHUE JJIsl PACTIO3HABAHUS [JIMIIEPUHA B COCTaBE KOCMETUYECKUX
cpencts. [IpakTuueckoe npuMeHEeHUE STUIICHIIMKOIS U TIUIepUHA.

®enon. CtpoeHue Monekynbl (eHona. B3anmHOe BIHMSHHE aTOMOB B MOJIEKyne (QeHoma.
XWMHYECKHE CBOMCTBA: B3aWMOJICHCTBHUE C HAaTpUEM, THJIPOKCHUIOM HaTpus, OpomoM. [IpumeneHue
¢enomna.

Anpnerunpl. Metananb (dopMmanbaerua) W dTaHab (aleTalnbAeTH) Kak MPeACTaBUTEIN
peIenbHBIX ambAeTua0B. KauecTBEHHBIC peakIiy Ha KapOOHWIBHYIO TPy (peakius «CepeOpssHOro
3epkayiay, B3aumojeicTBue ¢ rumapokcugom wmeau (II) m wx npumeHeHue sl OOHApPYKEHUS
MpEAeNIbHBIX aJIbJAECTUI0B B MPOMBIIIJIEHHBIX CTOYHBIX BOAaX. TOKCUYHOCTH albAeTu0B. [Ipumenenue
dbopMmanbaeruia u areranbieruia.

KapOoHOBBIE KHCIOTBI. YKCYCHasi KHCIOTa KaK MPEICTaBUTENb MPEACTbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. XHWMHYECKHE CBOWCTBA (HAa TMpUMEpPE YKCYCHOW KHCIIOTHI): PpEaKIuu C
METaJllaMH, OCHOBHBIMM OKCHJIAMH, OCHOBAaHUSIMU M COJSIMH KakK MOATBEP>KIECHHUE CXOJICTBA C
HEOpPraHMYECKUMHU KHCIoTaMu. Peakuus sTtepuduKanuy Kak croco0 MOJy4YeHHUs CIIOKHBIX 3(UpOB.
[Ipumenenne ykcycHoi Kuciotsl. [Ipeacrapnenne o BbICIINX KapOOHOBBIX KUCIOTaX.

Crnoxuble 3¢gupbl 1 xupbl. ClokHbIE 3QUPHI KaK MPOAYKTHI B3aUMOAECHCTBHS KapOOHOBBIX
KACIOT CcO chnupramu. llpumeHeHue CIOXHBIX 3(QUPOB B MNHUIIEBOH U  mnapdroMepHOi
MPOMBINUIEHHOCTH. JKHUpBI Kak CcIOXKHble 3(UpBl TIULEPHUHA W BBICIIUX KapOOHOBBIX KHCIIOT.
PactutenbHble U )KUBOTHBIE KUPBI, UX COCTaB. Pacro3HaBaHUe pacTUTENbHBIX )KUPOB Ha OCHOBAaHUU
UX HeIpeneabHoro xapaktepa. [Ipumenenue >xupoB. ['MIponau3 miaM OMbLICHHE KUPOB Kak Crocod
MPOMBINIICHHOTO TOJIYYE€HHUsI COJIEH BBICIIUX KapOOHOBBIX KHUCIOT. MBUIA KaK COJHM BBICIIUX
KapOOHOBBIX KUCIIOT. Moro1ye CBOWCTBA MbLA.

VYraeoasl. Knaccudukamus yrineBonoB. Haxoxnaenue yrieBonoB B mpupoze. ['nmokosa kak
anpaerugocnupt. bpoxkenue rimoko3bel. Caxaposa. ['maponus caxapo3bl. Kpaxman u memirono3a Kak
OMOJIOTUYECKHE MOTUMEPhl. XMMHUYECKHE CBOMCTBA KpaxMala U IEeJUTI0N03bl (THIPOIN3, KAYeCTBCHHAS
peakuus ¢ oJJoM Ha KpaxMai U ee MpUMEHEHUe sl OOHapyKeHHsI KpaxMasa B MPOIyKTaX MUTAHUSA).
[Ipumenenne u Ouomornyeckas poib yrieBoaoB. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE
aIleTaTHOTO BOJIOKHA.

Hemonctpauun. OkuciaeHue cnupra B anpaeruja. KadecTBeHHass peakuuss Ha MHOTOATOMHBIE
criupthl. Komnekuus «KamenHbii yroap». Komiekiuus npoayKToB KOKCOXMMHUYECKOTO TTPOU3BOJICTBA.
PactBopumocTh (heHONa B BoAe MpU OOBIYHON TeMmIeparype M Tpu HarpeBaHuH. KadecTBeHHBIE
peakuun Ha deHon. Peaknusi «cepeOpsHOro 3epkajia» ampIeruoB M TIIOKO3bl. OKHCIEHHE
albACTUIOB U TJIOKO3bI B KHUCIOTHI ¢ momoibio ruapokcuaa meau (II). KauectBennas peakuus Ha
kpaxman. Kommekmus >¢upHbix Macen. Kommekmust mmactmace w w3fenuii w3 Hux. Kommekius
MCKYCCTBEHHBIX BOJIOKOH U U3JI€NTUN U3 HUX.



JlaGopatopusbie onbIThL. 6. CBoiicTBa aTHIIOBOTO ciupTa. 7. CBoiicTBa rimnepuHa. 8. CBoiicTBa
dbopmanbreruaa. 9. CpoiictBa ykcycHo# kuciotel. 10. CoiictBa xupoB. 11. CpaBHeHUE CBOWCTB
pacTBOPOB MbLJIa U CTUpAJIbHOTO nopoiika. 12. CBoiicTBa rioko3sl. 13. CBolicTBa kpaxmara.
[Tpaktrueckas padota Nel. [TomydeHune yKCyCHON KMCIIOTHI M U3y4YE€HUE €€ CBOWCTB.

Tema 4. A3oTcoaepxkaniue OpraHu4ecKue coeJUHEeHHs

AMuHbl. MeTunaMMH Kak MpEeACTaBUTENb alu(paTHUYEeCKUX aMHHOB M AaHWIMH — Kak
apoMaTnieckux. OCHOBHOCTh aMUHOB B CPaBHEHHM C OCHOBHBIMH CBOMCTBAMHU aMMHaka. AHWIMH U
€ro CBOHMCTBa (B3aMMOJCHCTBHE C COJSHON KHUCIOTOW W OpoMHOHM Bojoi). [lomydeHune aHWIMHA 11O
peakuuu 3unuHa H.H. [Ipumenenue annnmxa.

AmuHoOKkucIOTEl U Oenku. CocTaB M HOMEHKJIATypa. AMHUHOKHCIOTHI Kak aM(poTepHbIe
opranuueckue coenuHeHus. [lentuanas cBs3b. buonorumueckoe 3HaueHHe o-aMUHOKHUCIOT. Obmactu
NPUMEHEHHUsS aMHHOKHUCIOT. benku kak mpupomnsie Ouomnoimumepbl. CocTaB U CTpOeHUE OENKOB.
XvMUYECKHE CBOWCTBAa OENKOB: TUApPONIU3, AcHarypanus. OOHapykeHHe OENKOB TpH IMOMOIIH
KayeCTBEHHBIX (LBETHBIX) peakuuil. [IpeBpamienus OenkoB NUIIM B opraHusMme. buonoruueckue
¢GyHKIU OEIKOB.

HyknennoBbie kucinorel. HykienHOBbIE KHCIOTBI Kak MOJUMHYKIEOTHIbl. CTpoeHue
nykieotuaa. PHK u JIHK B cpaBHenun. X ponp B XpaHeHMM M IepeAaye HacJIeICTBEHHOU
nHpopmanuu.

Nnentudukanus OpraHUYecKUX COeNMHEHUH. [eHeTwueckas CBs3b MEXKIy KiaccaMu
OPraHMYEeCKUX COCTUHEHUM. TUIBI XUMUUECKUX PEAKIIMi B OPraHUuYeCKON XUMUHU.

Pemenue 3amau nmo oprannyeckoi xumuu. Penienne 3amaq Ha BBIBOA (POPMYIIBI OPraHUYECKUX
BEILECTB 10 MPOJYKTaM CrOPaHUs U MACCOBBIM JOJISIM 3JIEMEHTOB.

JeMoHcTpauuu. B3anmoneicTBue aMMHMaka W aHWIMHA C COJSHOW KHCJIOTOM. Peakums
aHunuHa Cc OpomHOM Bomoi. JlokazaTenbcTBa HamWuus (PYHKIIMOHAIBHBIX TPYMNI B PacTBOpax
AMUHOKHCIIOT.

PactBopenue u ocaxnenue OenkoB. [[BeTHbie peaknmm OenkoB. ['opeHHe NMTHYBEro Tepa U
niepctssHoM HUTKU. Mogens monekynsl JIHK. Ilepexonsl: aTaHON — 3TUIEH — ATWIEHIVIUKOIb —
stuneHrmukonsaT menu (II); stanon — 3TaHans — 3TaHOBAs KUCIOTA.

JlaGopatopusbie onbIThl. 14. CBOicTBa OEIKOB.

[Ipaktrueckass pabora Ne2. PemieHwe 5SKcrepuMEHTaIbHBIX 3aJad Ha pacro3HaBaHHUE
OpPraHMYECKUX BEILECTB.

Tema 5. Xumus u )KM3Hb

[Tmactmaccel ¥ BosiokHa. llonmMepu3anus M TOJMKOHICHCAIUS KaK CIIOCOOBI IOJYYEHHS
CUHTETUYECKHNX BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI. [Tomyuenue HCKYCCTBEHHBIX
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN XMMUYECKOH MoauduKauei npupoasix noaumepos. CTpoeHue
MOJIMMEPOB: JIMHENHOE, IPOCTPAHCTBEHHOE, CETYATOE.

Ilonsate o rulactmaccax. TepMOIUIAaCTUYHBIE M TEPMOPEAKTUBHBIE MOJIMMEpBL. OTAENbHbIE
MPEJICTABUTEIN CUHTETHUYECKUX MU HCKYCCTBEHHBIX IOJUMEPOB: (PeHOIPOopMalIbIeruIHbIE CMOJIbI,
HOJMBUHUIIXIIOPH, Te()IIOH, LEIUTYI0U.

[TonsiTHe 0 XUMHUYECKUX BOJOKHAax. HaTypanabHble, CHHTETUYECKHE U NCKYCCTBEHHBIE BOJIOKHA.
Knaccudukanus u oTHenbHbIE NPEACTABUTENN XMMUYECKHX BOJIOKOH: alleTaTHOE (TpHaleTaTHBIN
IIEJIK).

Xumus u 310poBke. JlekapcTBa, pepMEeHTHI, BUTAMUHBI, TOPMOHBI. [Ipo0iemMbl, CBsI3aHHBIE C
NPUMEHEHHEM JIEKapCTBEHHBIX IMpernapaToB. Bpeanble NpuUBBIYKKM M (DAKTOPBL, pa3pyllaroline
30poBbE (KypeHHe, yMoTpeOJIeHHe alKorojs, HapkomaHus). PamumonansHoe nutanue. Ilumessie
no6aBkr. OCHOBBI IUIIEBOIT XUMUM.

HemoHcTpauuu. Kosneknus I1uiacTMacc, CHHTETMUECKMX BOJOKOH M M3ACIUN W3 HUX.
PasnoxxeHne nepokcuaa BOAOPOJa ¢ MOMOIIbIO MPUPOJHBIX 0OBEKTOB, COAEPKAIIUX KaTasazy(cslpoe
msco, ceipoit kaptodens). Komneknus CMC, coxepxammx sH3uMbl. Wcnbitanue cpenst CMC
uHauKatopHo Oymaroi. Komeknus BUTaMHUHHBIX TIpenaparoB. McmplTaHue cpempl pacTBopa
aCKOPOMHOBOW KHCIIOTHl MHJIMKATOPHOM Oymaroii. McmblTaHne anTeyHOro mpenapara WHCYJIMHA Ha
OenoxK.



JlaGopaTopHsble onbITHL. 15. 3HaKOMCTBO ¢ 00pa3IaMu IIACTMACC, BOJIOKOH U Kay4yKOB.

11 xknace

Tema 1. Ilepuoanyeckuii 3aK0H M CTPOEHHE ATOMA

CoBpeMeHHas MOZIENb CTPOEHUS aToMa. Spo aroma: MpOTOHBI U HEUTPOHBL. 1130TOMEI.

DONEeKTPOHBI. DJIEKTPOHHAsT 000JI0YKa. DHEPreTHYecKuil ypoBeHb. OpOuTanm. DIEKTpOHHAS
KoH(uUrypanus aroma. PacripeneneHue 3JeKTPOHOB 10 YHEPTETHUSCKUM YPOBHSIM U OpOUTATISIM.

OcHOBHOE ¥ BO30YK/ICHHBIE
COCTOSIHUsI aToMOB. Kitaccudukarusi XMMUYECKUX 3JIEMEHTOB (s-, P-, d-amemenTsi). OcoOeHHOCTH
CTPOEHHS PHEPTETUYECKUX YPOBHEH aTOMOB d-3JIEMEHTOB.

Ilepnonnueckas cucrema xumudeckux ieMeHToB .M. Menneneesa. [lepuoauyeckas cucrema
J.1. MenneneeBa kak rpadudueckoe otoOpaxkenue llepuogmyeckoro 3akona. Pa3nuunple BapraHTHI
[lepronueckoi CUCTEMBI.

Otkpeitnie JI. M. MenneneeBsiM Ilepuonuueckoro 3akoHa. Ilepuomuueckuii 3akoH B
¢opmymupoBke JI.M.MenneneeBa. CoBpemenHass ¢opmyiaupoBka llepuoguueckoro  3akoHa.
Ousnueckuit cmbicn [lepuonuueckoro 3akona JI.M. MenneneeBa. IlpuyunHBl U 3aKOHOMEPHOCTH
M3MEHEHUsI CBOMCTB 3JIEMEHTOB U UX COEAMHEHUH MO Mepruoaam U rpymimam.

Hemonctpanuu. Pazmmansie hopmsl [lepuoanueckoii cucremsl .M. Menneneesa.

Tema 2. CTpoeHHe BelecTBa

DJIEKTpOHHAs TPUPOJIa XUMHUYECKOW CBSI3U. DJIEKTPOOTPULATEIBHOCTh. BUIbI XUMHUUECKOH
CBsI3M (KOBAJICHTHAs, HOHHAS, METAJTMYECKasi, BOJIOPOJIHASI) 1 MEXaHU3MBI ee oOpa3oBanus. [lonsrue
O KOBAJICHTHOW CBsA3U. KOBaJIeHTHasi MoysipHas U HenoJisspHas CBA3U. VMIOHHas XUMUYEcCKas CBS3b.
KaTtuons! n annonsl. Meraminueckasi XUMHUYECKasi CBA3b.

ArperaTHble COCTOSIHHS BemiecTBa. ['a3pl. 3akoH ABoraapo s ra3oB. MOJSIpHBIA 00BEM
ra3000pa3HbIX BemecTB (pu H.y.). Kuakoctn. MuHepaabHbIe BOJIBIL.

Bomopoanast ¢Bsi3b Kak 0COOBIN CiTydall MEKMOJIEKYIISIPHOTO B3aMMOJICUCTBUS. MexXaHU3M ee
o0Opa3oBaHUS M BJIMSHHE HA CBOHCTBA BEIIECTB. BHYTpUMOIEKyIspHas BOJOPOJHAs CBSI3b U €€
Ouosiornueckas poJb.

Kpucrannuueckne u amopdubie BemiecTBa. THMBI KPUCTALIMYECKUX PEIICTOK (aTomHas,
MOJIEKYJIsSIpHAsi, WOHHAs, MeTaJulnueckas). 3aBUCHUMOCTh (PU3MYECKHX CBOWCTB BEILECTBAa OT THIA
KPUCTANTNYECKOM pemeTku. [IpuuuHbpl MHOT00Opa3us BEIIECTB.

YucThle BelecTBa U cMecu. |'oMoreHHbIe U reTeporeHHble cMecu. MaccoBasi 1 00beMHas 07U
KOMIIOHEHTOB B cMecH. MaccoBas 1015 mpuMeceil. PactBopsl. ICTHHHBIE paCTBOPBI.

JHucnepcusie cucteMbl. Knaccudukanusa aucnepcHbix cucteM. Ilonstue o xomoungax (301w,
resm).

JemoHcTpanuu. MoJieis KpUCTAITMYECKON PEeIIeTKH Xjaopuaa HaTpus. OOpa3iibl MUHEPAJIOB C
MOHHOW KPUCTAJUIMYECKOW PELICTKON: KAJIBLUTA, raauTa. Moaeln KpUCTAUINYECKUX PELIETOK «CyXO-
ro gpaa» (WiIM woxda), aiMasa, rpadura (wm kKBapua). Mopaenb MoOJIpHOTO oObema ra3oB. Tpu
arperatHeIX COCTOsSIHUS BOABI. OOpa3ilbl Pa3sTUYHBIX TUCHEPCHBIX CUCTEM: 3MYJBCHH, CYCICH3HH,
a’po30J1eH, Teyei 1 30JeH.

Jlaboparopubpie ombiTel. 1. OnpeneneHue CBONCTB HEKOTOPHIX BEIIECTB HAa OCHOBE THUIIA
KPHUCTAJUIMYECKON pemeTku. 2.KecTKOCTh BOABL. Y CTpaHEHUE KECTKOCTH BOABL. 3. O3HAKOMJICHHE C
MUHEpanbHbIMH BoaMu. 4. O3HaKOMIIEHHE C JUCTIEPCHBIMH CUCTEMaMH.

[TpakTrueckas padota Ne 1. [Tomydenne, coOnpanue u paclio3HaBaHUE Ta30B.

Tema 3. XumMnueckue peakunu

Xumunyeckue peakuuu. Krnaccuduxamuss XMMUYECKUX peakUuil MO pa3nyHbIM IpHU3HAKaM.
Peakmuu coeMHEHNUs, PA3JIOKEHUS, 3aMEIICHIsI 1 00OMeHa. | OMOTeHHBIE U TeTEPOTCHHBIE PEaKIIUH.

TennoBoit  3hdexT XUMHUECKMX peaknuid. IK30- U DHIOTEPMHYECKHE PEaKIluH.
TepmoxuMuueckre ypaBHEHHs. Pacder koinMuyecTBa TEIUIOTHI MO TEPMOXHMMUUYECKHM YpPAaBHEHHSIM.
Pacuets! TermoBoro 3¢ dexra peakiuu.

CKOpOCTh peakiluu, €€ 3aBUCUMOCTh OT PA3IMYHBIX (DAaKTOPOB: MPHUPOABI PEAruPYIOLIUX
BEIIECTB, KOHILIEHTPALlMH pEarupyrolux BEUIECTB, TEMIEpaTyphl, IUIOMAJAA PEAKIHMOHHON



MOBEPXHOCTH, HaIM4Ms Katanusaropa. Ponap Karanu3aTtopoB B HOPUPOAE U MPOMBIILICHHOM
IIPOU3BOJICTBE.

Oo6parumocts peakuuit. O6paTUMbIe 1 HEOOPATUMBIE peaKIui. XUMHUYECKOE PABHOBECHE U €T0
CMeEIlleHHE MO/ ICHCTBUEM pa3IUUHbIX (PAKTOPOB (KOHLIEHTPALIKMS PEareéHTOB WM IPOAYKTOB PEaKINH,
JaBJIeHUE, TEMIIEpaTypa) AJisi CO3JaHUsl ONTUMATIBHBIX YCIOBUN MPOTEKAHUS XUMUYECKHUX MTPOLIECCOB.

Teopust SJIEKTPOJMTUYECKON AUCCOUUALMU. JNEKTPOIUTHI U HEINEKTPOJIUThl. CTEneHb
ANIEKTpONUTHYECKOW  auccormanuu.  CunbHble W crnabble  DJEKTPOJNUTHL. Y PaBHEHUS
AJIEKTPOJUTUYECKON aAucconuanvu. Peakium B pacTBopax »siekTposutoB. pH pacTtBopa Kkak
MOKa3aTeNlb KUCJIOTHOCTHU CPEJIbI.

KucioTel B cBETE TEOPUHU AIEKTPOIUTHYCCKON aucconuanuu. OOmme CBONCTBA HEOPTraHWYECKHX M
opranudeckux kuciuor. Cneuupuyeckue CBOWCTBA a30THOM, KOHIEHTPUPOBAHHOM CEpHOM U
MYypaBbUHOMN

kucnoT. OCHOBaHUS B CBETE TEOPUU DICKTPOIUTHUECKON JUCCOIMAIINH, UX KIACCHU(PUKAIUS U OOIIHe
CBOMCTBA.

Conmu B CBET€ TEOPUU DJICKTPOIMTUYECKON NUCCONMAINU, WX Kiaccuukamus u oOrue
CBOWCTBA. OJIEKTPOXUMHUYECKUUA psJ  HANPSOHKEHUHM METAUIOB U €r0  HCMOJb30BAHUE IS
XapaKTEPUCTUKU BOCCTAHOBUTENBHBIX CBOMCTB METAJLJIOB.

I'uaponus coneli. 3Ha4eHHE TUAPOIN3a B OMOTOTHIECKUX OOMEHHBIX TPOIeccax.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE peakini. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUU B
NpPUPOJE, NIPOU3BOACTBEHHBIX IMpOIECCaX M IKU3HEAEATEIbHOCTH OpraHu3MoB. OKHCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB IIABHBIX M TOOOYHBIX MOATPYIT (Meb,
JKEJle30) M HEMETAJJIOB: BOJOpOJa, KHUCIOpOJa, TalloreHOB, cephl, a3oTa, ¢docdopa, yriaepona,
kpemHus. Kopposust MeTamioB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAIIJIOB OT KOPPO3HH.

DIEeKTpoIn3 pacTBOPOB U paciuiaBoB. [I[puMeHeHNe 31eKTponn3a B IPOMBIIUIEHHOCTH.
Pemenune 3amauy mo XuUMHUYECKHM YypaBHeHHsIM. Pacuer maccel (00bema, KOJIMYECTBA BEIIECTBA)
MPOJYKTOB PEAKIUH, €CIIU OJJHO U3 BELECTB J1aHO B U30BITKE.

XuMus B TOBCEAHEBHOW KW3HU. Motomme u yuctsamme cpencrta. CpencrBa OOprOBI C
OBITOBBIMH HACEKOMBIMU: PENEIICHTHl, MHCEKTUIUAbL. CpeacTBa JIMYHOM TUTHMEHBI M KOCMETHKH.
[IpaBuma Oe3omacHOW pPabOTHI C €IKUMH, TOPIOYUMH M TOKCHYHBIMHU BEUIECTBAMH, CPEICTBAMHU
OBITOBOW XMMHUH.

XuMHUSLT U CeNbCKOE XO03sicTBO. MmuHepalnbHble M Opranmdeckue ynoopenus. CpeacTBa 3allUThI
pacTeHuH.

Xumus B crpoutenscrBe. Llement. beron. IlogOop onTHManbHBIX CTPOMTENBHBIX MaTEpUAIOB B
MIPaKTUYECKON NeATEIbHOCTH YEI0BEKa.

XuMHUsT U 3KOJOrdsl. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAlOLIEW CPEeApl U €ro MOCIEICTBUS.
Oxpana rugpocdepsl, mouBbl, atMochepbl, GIoOpsl U PayHbI OT XUMHAYECKOTO 3arps3HEHUSI.

JlemMoHCTpanuu. DK30TEPMUUYECKUE U SHIOTEPMHUUECKUE XUMUUYECKHE pPeaklUHh. 3aBUCUMOCTh
CKOPOCTH pEaKIUU OT IPUPOABI BEIIECTB HA IPUMEPE B3aUMOJCHCTBHS pACTBOPOB PA3JIUYHBIX KHUCIOT
O/IMHAKOBOM KOHIIEHTPALIMM C OJMHAKOBBIMU KyCOYKaMmH (TpaHyjaMu) ILHMHKAa W OJIMHAKOBBIX
KYCOYKOB Pa3HbIX METAJJIOB (MarHus, IIMHKA, jKeJie3a) C pacCTBOPOM COJISIHOM KUCIOTHL. Pasznoxenue
MEPOKCHUJA BOJOPOJa C TIOMOIIbI0 HEOPTraHWYECKHX KaTaM3aTOpPOB M MPHUPOAHBIX OOBEKTOB,
coJiepKallnx Karaja3y (Celpoe Msco, kapTodens). MicnbiTaHue pacTBOPOB AJIEKTPOJIUTOB U HEIIEKTPO-
JUTOB HA MpeAaMeT nucconmanuu. [Ipumepsl peakuuii MOHHOTO OOMEHa, MIYIIUX C O0Opa30oBaHHEM
0CaJiKa, ra3a Wik BoAbl. XUMHYECKUE CBOMCTBA KUCIIOT: B3aUMOJEHCTBHE C METAJJIAMU, OCHOBHBIMH U
aM(pOTepHBIMH OKCHUIAMH, OCHOBaHUSMHU, COJSIMH. XHUMHUYECKHE CBOWCTBA IIEIOYEH: peakius
HEWUTpalIHn3alii, B3aUMOJECHCTBHE C KUCIOTHBIMU OKCHJIaMH, COJISIMU. Pa3iioxkeHne HepacTBOPUMBIX B
BOJIC OCHOBAaHHMM MpPHU HArpeBaHUU. XHUMHUYECKHE CBOMCTBA COJICH: B3aMMOJACHCTBUE C METAJIAMHU,
KHUCJIOTaMH, ILIEJI0YaMHU, ¢ APYruMu coisiMu. ['maponus kapbuna kaneuus. W3ydenne pH pactBopos
TUIPOJIM3YIOIIHUXCS COJIEH. IIpocreiimue OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHEIE peaxkuuu:
B3aMMOJICCTBUE IIMHKA C COJSHOM KHUCIOTOM M kene3a ¢ cynbdarom wmeau (1) .Mogens
AJEKTPOJIn3epa.



JlaGopatopubie onbIThl. 5. IlomyueHune KHCIOpoAa pas3loKEHHEM IepOKCHIA BOJOpOAa C
nomotbio okcuaa mapranna (IV) m karamasel ceiporo kaprodens. 6. Peakuusi 3amernieHust Meau
xkene3oM B pactBope cynbdara memau (II) 7. IlomyueHue Bomopoja B3aUMOJIEHCTBHEM KHCIOTHI C
UHKOM. 8. O3HakoOMIJIEHME C KOJUIEKIIHMEW MeTauioB. 9. O3HaKOMIIEHHE C KOJUIEKIIMEN HEMETAJLIOB.
10. O3nakominenue ¢ komekuuen kuciot. 11. IloaydyeHue u cBoilcTBa HEPACTBOPUMBIX OCHOBAHMIA.
12. OsHakomieHHME C KOJUIeKIMeW ocHoBaHUM. 13. O3HaKOMJIEHHE C KOJUICKIMEW MHUHEPAJoB,
cojepxkamux conu. 14. McnblTanue pacTBOPOB KHUCIIOT, OCHOBaHMM M cojied MHAMKaTopamu. 15.
Paznuunele cinydau rugponu3sa cone. 16. 'maponn3 XJa0puI0B U alleTaTOB IIETOYHBIX METAIIIOB.

[TpakTuueckas pabora Ne 2. KauecTBeHHBIC peakI[uu HAa HEOPTaHMYECKHUE BEIIECTBA U NOHBI.

2. [Inanupyemble pe3y/bTaThl 0CBOCHHS Y1eOHOI0 NMpeaMeTa.

B pe3yabTare u3yueHnusi yueOHOro npeaMera Ha ypoBHe CpeHero oomero o0pa3oBaHus:

BbinycKHUK Ha 0230BOM YPOBHE HAYYHMTCS:

- pacKpbIBaTh Ha MPUMEPAX POJb XUMUHU B (OPMUPOBAHUU COBPEMEHHOW HAYYHOU KApTUHBI
MUpA U B IPAKTUUECKON JAESITEIbHOCTH YEJIOBEKaA;

- IEMOHCTPHUPOBATh Ha MPUMEPAX B3aUMOCBSI3b MEXKAY XUMHUEH U JPYTUMHU €CTECTBEHHBIMH
HayKamH;
pacKpbIBaTh Ha IPUMEpaXx MOJIOKEHUS TEOPUU XUMUYECKOTO cTpoeHus A.M. byTtiepona;

- moHUMaTth Guznueckuii cmpica Ilepuoanueckoro 3akona /.M. MeHnneneeBa u Ha €ro OCHOBE
OOBSCHATh 3aBUCUMOCTh CBONCTB XHWMHYECKUX OJJIEMEHTOB H OOpa30BaHHBIX HMH BEIIECTB OT
3JIEKTPOHHOTO CTPOEHUS aTOMOB;

- OOBSCHATH NMPUYMHBI MHOTOOOpA3usl BEUIECTB Ha OCHOBE OOIIMX MpEACTaBICHUN 00 uX
COCTaBe€ U CTPOCHUU;

- TPHUMEHSTHh NpPaBHUJIa CHUCTEMATHYECKOH MEXKIyHApOJHOW HOMEHKIATyphl KaK CpelICTBa
pa3IUYeHUs U UACHTU(UKAIIMY BEIECTB 10 UX COCTaBY U CTPOCHHUIO;

- COCTaBJISATh MOJICKYJSIPHBIE M CTPYKTYpHBIE (OPMYIbl OPraHUYECKUX BEIIECTB Kak
HocUTeNel HHPOpMAIK O CTPOCHUH BEIIECTBA, €r0 CBOMCTBAX U MPUHAJUIEKHOCTH K OMPEEICHHOMY
KJIACCY COECIMHEHUN;

- XapakTepu3oBaTh OpPraHMYECKHE BEIIeCTBA IO COCTaBy, CTPOEHUIO M CBOICTBawM,
yCTaHABIMBATh TPHUUYNHHO-CIICICTBEHHBIC CBS3U MEKY JaHHBIMU XapaKTePUCTUKAMHU BEIIECTBA;
NPUBOJIUTH MPUMEPHl XUMHUYECKUX pEaKUUd, pPacKpBIBAIOIIUX XapaKTEPHbIE CBOWCTBA THUIHYHBIX
MPEJICTAaBUTENICH KIIACCOB OPraHUYECKUX BEIIECTB C METbI0 WX HWACHTU(DUKAIMH W OOBSICHCHUS
00J1acTH TPUMEHEHNS,

- TPOTHO3UPOBATH BO3MOXKHOCTH MPOTEKAHWSI XUMHUYECKUX pEaKIHMii Ha OCHOBE 3HAHUU O
TUTIAX XUMUYECKON CBS3HM B MOJIEKYJIaX PEareéHTOB U UX PEaKIIMOHHOW CIIOCOOHOCTH;

UCIIONIb30BaTh 3HAHHS O COCTaBe, CTPOCHHWU M XMMHUYECKUX CBOMCTBAX BEMIECTB IS OE30MacHOrO
MPUMEHEHHUS B IPAKTUUECKOHN JEITEeIbHOCTH;

- MPUBOAWTH MPUMEPHI MPAKTHUYECKOTO HCIOIb30BaHUS MPOIYKTOB MEpepadOTKH HEPTH U
IPUPOJHOTO Ta3a, BBICOKOMOJEKYJSPHBIX COEIWHEHUHN (MOJIMATUIICHA, CHUHTETUYECKOro Kaydyka,
alleTaTHOTO BOJIOKHA);

- MPOBOJUTH OMBITHl MO PACHO3HABAHUIO OPraHMYECKHX BEUIECTB: TJMIEPUHA, YKCYCHOM
KHUCIIOTHI, HEMPEIEIbHBIX )KUPOB, TIIOKO3BI, Kpaxmalia, OEIKOB — B COCTaBe IMHUIIEBBIX MPOAYKTOB U
KOCMETHUYECKUX CPEJICTB;

- BJAJeTh MpaBWIAMH M TpHeMaMu Oe30MacHOi padOThl C XWMHYECKMMH BEIIECTBAMU H
1ab0opaTOPHBIM 000PYIOBAHUEM;

YCTaHABIIMBATh 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEAKIINH U CMEIICHUS] XUMHUYECKOTO PAaBHOBECHS
OT pa3IUYHBIX (PAKTOPOB C LIENBIO OMPEEICHUS ONTUMAIbHBIX YCIOBUN MPOTEKAHUS XUMHYECKHX
MPOILIECCOB;

- IPUBOJIUTH IPUMEPHI THAPOIN3a COJIEH B TOBCETHEBHOM KU3HU YETIOBEKa;

- NPUBOAWUTH TPHUMEPHl  OKHCIUTEILHO-BOCCTAHOBHUTEIBHBIX pPEAKIMA B  MPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KU3HEAEATEIIbHOCTH OPraHU3MOB;



- MPUBOJUTH MPUMEPHI XUMUYECKUX PEAKIUN, PACKPHIBAIOIINX OOIME XUMUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — METAJIOB U HEMETAILIOB;

- IPOBOJIUTH PACUEThl HA HAXOXKACHUE MOJCKYISIPHOU (GOPMYIBI YIIIEBOAOPOIA MO MPOIYKTaM
CTOpaHUsl U MO €r0 OTHOCHTEIHHON IUIOTHOCTH M MAaCCOBBIM JOJISIM 3JEMEHTOB, BXOJISIIMX B €ro
COCTaB;

- BJAIETh MpaBHJIAMH O€30MacHOr0 OOpaIIeHUs] C E€AKHUMH, TOPIOYMMHU ¥ TOKCHYHBIMHU
BEIIIECTBAMH, CPEJICTBAMU OBITOBOW XHMHUH;

- OCYIIECTBJIATh TOWUCK XHWMHYECKOW WH(pOpMAMM TIO Ha3BaHUIM, WICHTHPHKATOPaM,
CTPYKTYpPHBIM (pOpMyJIaM BEIECTB;

- KPUTUYECKH OLEHUBATh U HHTEPIPETUPOBATh XUMUIECCKYIO0 HH(OPMAIHIO, COACPIKALIYIOCS B
COOOIIEHUSX CPEICTB MacCOBOM MHQoOpMaINH, pecypcax VHTepHETa, HAYYHO-TIOMYJISPHBIX CTATHAX C
TOYKH 3PCHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IEJSIX BBISBICHHS OIIMOOYHBIX CYXICHUH H
dbopMupoBaHUs COOCTBEHHO MO3UIINY;

- TMPEACTABIATH MYTH PEUICHHUS TIIOOATBHBIX MPOOJIEM, CTOSIUX TIEpe]] YeIOBEYESCTBOM:
IKOJIOTHYECKUX, SHEPTETUUECKHX, CHIPHEBBIX, U POJIh XUMUHU B PEUICHUH 3TUX MPOOIIEM.

BbinyckHUK HA 6230BOM YPOBHE MOJTYYHT BO3MOKHOCTh HAYUYHThCS

- WITIOCTPUPOBATh HAa MPUMEPAX CTAHOBJICHUE W SBOJIIOIMIO OPTaHUYECKOW XMMHUHU KaK HAyKH
HA Pa3IMIHBIX HCTOPUUYECKUX ITANaX e Pa3BUTHS;

- HCIIOJIb30BaTh METOJAbl HAYYHOTO TIO3HAHUS TPHU BBIIIOJHCHUH TPOCKTOB H Y4eOHO-
UCCIICIOBATENILCKUX 3a7ad IO M3YYCHHUIO CBOHCTB, CIIOCOOOB TMONYYCHHS W PACIO3HABAHUS
OpPraHUYeCKHX BEIECTB;

- 00BSACHATH MPHUPOAY U CIIOCOOBI 0OPA30BAHMSI XUMUYECKON CBSI3HM: KOBAJICHTHOU (TIOJSPHOM,
HEMOJSIPHON), WOHHOM, METAJTMYECKON, BOJAOPOJHOW — C IIEJbI0 ONpEaeiIeHUs XUMHUYECKON
AKTUBHOCTH BEIIECTB;

- yCTaHaBIIMBaTh TEHETUYECKYIO CBSI3b MEXAy KIACCaMHU OPTraHUYECKUX BEIISCTB JUIS
000CHOBaHUS TPUHIIUITHAIBHON BO3MOXKHOCTU IOJIYYCHHUSI OPTaHUYECKUX COCIUHEHHH 3aJaHHOTO
COCTaBa U CTPOCHUS;

- YCTaHaBIUBATh B3aUMOCBSI3M MEXIYy (hakTaMu U TeOopueHd, MPUYMHON U CIEACTBHEM IPH
aHaim3e MPOOJIEMHBIX CHTyallMd M OOOCHOBAaHWM NMPHUHUMAEMbBIX PEIICHHH HAa OCHOBE XMMHYECKHX
3HAHHH.

3. TemaTH4eckoe NIaHHPOBaHHE (JOPMHUPYIOTCA € y4eTOM padoueii MpPorpaMMbl BOCIUTAHUSA
€ YKa3aHHe KOJIMYeCTBA aKaJeMUYeCKHX YaC0B, OTBOJAMMBIX HA OCBOCHUE KAKI0H TeMBbI
yueOHOro npeamera.

10 kaace
Ne Copneprxanue yueOHOTO MaTepuana Kon-Bo wacoB | KoHTposbHbIE
ypoka paboThI
BBenenue
Tema 1. Teopus cTpoeHUs OPraHUYECKUX COCIUHEHUN 6 yac
Tema 2. YT1eBogopo/ibl U UX TPUPOJIHBIE UCTOUYHHUKHU 15 gac 1
Tewma 3. Kucnoponoconepxaiine oprannueckue 23 yac 1
COETMHEHUS
Tema 4. | Azorocojaepxaniye OpraHM4ecKkue COEIUHEHHS 15 yac 1
Tema 5. XUMHUS U )KU3Hb 9 yac 1
Htoro 68 u 4
11 kaace
No Coneprxanne y4eOHOT0 MaTeprasa Kon-Bo wacoB | KontposnbHbie

ypoKa paboThI




Paznen MeTo bl TO3HAHUSI B XUMUU 2 qaca
1.
Tema 1. | Crpoenue atoma. Ilepuoanueckuii 3aKoH 8 qacoB 1
Tema 2. | CTpoeHue BellecTBa 24 gaca 1
Tema 3. | XuMHueckue peakiuu 16 yacos 1
Tema 4. | BemectBa u ux CBOMCTBA 18 yacos 1
Hroro 68 yacoB
Y4eOHo-MeToanuecKoe mocobue
1. Tabpudrnsan O.C. Xumus. 10 kmacc. ba3oBblii ypoBeHb: Y4eOHHK i1t 0011e00pa3oBaTeIbHbBIX

yupexaenuit, Ipoda, 2020r.

IMa6puansa O.C. Xumus. 11 kmacc. ba3oBeiii ypoBeHb: yueOHUK 111 00111€00pa30BaTeIbHBIX
yupexaenuit, [Ipoda, 2020r.

[Tporpamma kypca xumuu mjst 8-11 kmaccoB o01eoOpa3zoBaTeabHbIX yupexkaeHui. ['abpuansaH
0.C.-M.:[Ipocpa, 2020

INabpuansn O.C., Octpoymo W.I'. O0mas xuMus B TecTax, 3a7adax, ynpaxkHenusx. , 10, 11
kiacc: Yueb. [Tocobue st o61meodpazoBaTebHBIX yupexaeHut, Jpoda, 2019r.

HMuTepHeT — pecypchl:

http://www.college.ru/chemistry/
http://hemi.wallst.ru

Peanuzarmus yueOHOM TUCIUIUIMHBI TPeOyeT HATMUUs y9eOHOTo KaOMHETa XUMUHU.
O6opynoBanue yaeOHOTO KabUHeTA!

MOCaJ0YHbIC MECTa YUaIIUXCs,

pabouee MeCTO IpenogaBaTers;

pabouast Tocka;

HarmsgHble  1mocoOusi (y4eOHHMKH, OIOpPHBIE KOHCHEKTHI-TUIAKAThl, CTCHIBI, KapTOYKH,
pa3gaTouHbId MaTepHall, KOMIUIEKTHI Ja00paTOPHBIX PadoT).

[Hudposas mabopaTopusi M0 XUMUU «APXUME

DKpaHHO-3BYKOBBIE TIOCOOUS:

BI/II[GO(bI/I.HBMH 110 OCHOBHBIM TEMaM,
Claiapl O TEMATUKE Kypca

TexHuueckue cpeicTBa 00y4eHuUs:

MynbTUMEAMHHBIA KOMIIBIOTED;
IIpuHTep N1a3epHbIi;
MynpTUMEANATIPOEKTOP;

OkpaH

4. ®opMbl NEPHOTUYHOCTDH M MOPSAA0K TeKYIIEro KOHTPOJIS yCIIeBaeMOCTH U
NMPOMEKYTOYHOM aTTeCTAMU 00YYAKOLIMXCS.

KoHTposbHbIE pabOThI | Hara ‘ Bun | ®opma



http://www.chemistry.narod.ru/
http://teacher.km.ru/chem.phtml
http://hemi.wallst.ru/
http://www.alhimik.ru/
http://chemistry.r2.ru/

[Inan | Paxkr
10 kiacc

KonTtponeHas pabora Ne 1 mo Temam Temarnyeckuit HHCI’%’ICHHM
pabora

«Teopus CTpOCHUS OpPraHUYECKUX

COCAMHEHHI», «YTIEBOAOPOABI U  UX

PUPOJIHBIE HCTOUHUKI.

Kontponbaass pabora Ne 2 1o Teme Temarnueckuii | [IlucbMennas

«Kucnoponoconepxaiue coeMHEHUs U UX pabora

HAXO0XJICHUE B )KHBOU MPUPOJIE».

KontponpHast pabora Ne 3 mo Tteme Tematnueckuii | [lucpmennas

«A3oTocoaepKaliue OpraHuyecKue pabora

COEJIMHECHUS

Kontponbras pabora Ne4 mo teme «XuMwust Temarnueckuii | [lucbMennas

U 5KM3HbY pabora

11 kiace

Kontpompaass pabora Nel «Crpoenue Temarnueckuii | [lucbMennas

aTomay pabora

KontpombHast pabora Ne2 1o  Teme Temarnyeckuii HHCI’%’ICHHM
pabora

«CTpoeHue BEIIECTBAY

KontponbHast pabora Ne3 mo  Teme Temarnyeckuii HHCI’%’ICHHM
pabora

«XHUMHUYECKUE PEAKITHI

KontponbHast pabora Ne4 rmo  Teme Temarnueckuii | [Incomennas
pabora

«BemecTBa 1 UX cBOMCTBa»
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