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IosicHuTeILHASI 3aIIUCKA
HopmartuBHbIe MpaBOBBIE JOKYMEHTHI, HA OCHOBAHUU KOTOPBIX pa3padoTaHa
naHHasi paboyasi mporpaMma:
- 3akoH Poccuiickoit denepanun «O6 obpazoBanuu B Poccuiickoi
denepannu;
- ®I'oC 00O0.

[IporpaMma  3J€KTUBHOTO Kypca  corjiacoBaHa ¢  TpeOOBaHUSAMU
rOCY/IapCTBEHHOI'0 00pa30BaTEIbHOTO CTAaHJAPTa U COJEP’KaHUEM OCHOBHBIX
nporpaMM Kypca XuMUHU OpouibHON 1IKOIb. OHAa OPUEHTUPYET YUYUTENS Ha
JaJIbHENIIEE COBEPIICHCTBOBAHUE YK€ YCBOCHHBIX YUYAIlMMUCS 3HAHUW U YMEHUUN
IIPU PEILICHUH 3a]1a4.

Pelrenrie 3aau 3aHUMaeT B XUMUYECKOM OOpa30BaHUU BAXKHOE MECTO, TaK
KaK 3TO OAMH W3 MPUEMOB OOY4YEHHs, MOCPEACTBOM KOTOPOro 00ECIeuynBaeTCs
Oosnee TIyOOKOE W TIOJHOE YCBOCHHE Y4eOHOTO MaTepuayia Mo XuMHH. UTOOBI
HAYYUTHCS XUMUH, U3YUEHUE TEOPETHUECKOr0 MaTepHayia JOHKHO COYETaThCsS C
CUCTEMATUYECKUM MCHOJB30BAHUEM PEIICHUs DPA3JIUYHbIX 33jad. B mikonbHON
IPOrpaMMe CYIIECTBYET 3MU30IMYECKOE BKIIOUEHUE PACUETHBIX 33/1a4 B CTPYKTYPY
ypOKa, 4TO CHIKAET JAMJIAKTUYECKYIO POJIb KOJIMYECTBEHHBIX 3aKOHOMEPHOCTEH, U
MOET MPUBECTHU K IMOBEPXHOCTHBIM TMPEJCTABICHUSM Y YYallUXCs O XUMHU3ME
npoleccoB B Tmpupone, TexHuke. CoO3HATENbHOE M3YYEHUE OCHOB XUMHUU
HEMBICIIUMO 0€3 TOHUMAaHUS KOJIMYECTBEHHOW CTOPOHBI XUMHUYECKHUX MTPOLIECCOB.

JlaHHas mporpaMmma 3JIEKTUBHOI'O Kypca IMpeaHa3HadyeHa s yyamumxces 11
KJIACCOB U paccunTaHa Ha 34 yaca.

Pabouas nporpamma opueHTHpoBaHa Ha yueOHuk: ['abpuensn O.C.,

OctpoymoB W.I'. Xumus 11 knacc (yrimy0OneHHslit ypoens), M.: [IpocBernienue,
2021.

Heas kypca:

° pacliMpeHue 3HaHUW, (POPMUpPOBAHUE YMEHUNH M HABBIKOB Yy
yYalMXCsl II0 PELIEHUIO PACYETHBIX 3a1a4 M YNPAKHEHUN 110 XHMUH,
pa3BUTHE IT03HABATEIBHOW aKTUBHOCTH U CAMOCTOSITEIIbHOCTH.
3amaum Kypca:

o yriyOJaeHre U paciiipeHue 3HaHul 10 XUMHH,

o 3aKpeMUTh YMEHHS ¥ HAaBBIKM KOMIUIEKCHOTO OCMBICTICHHUS
3HAaHWW U WX TIPUMCHCHUIO TIPH PEIICHUH 3a7a4 ¥ YIPaKHCHHH;

o WCCJIENOBAaTh M aHAJTU3UPOBATH AJTOPUTMBI PEIICHUS THUITOBBIX
3a/1a4, HaXOJUTh CIIOCOOBI PeIIeHNs] KOMOMHUPOBAHHBIX 3a/1a4;

o dbopMHpOBaTh IEJIOCTHOE TMPEACTABICHHUE O MPUMCHECHUU
MaTEMaTUIECKOTO armapara npy PeNeHn XUMAYECKHUX 3a]1a4;

o pa3BHUBATh y y4allMXCsl YMEHHs CpaBHHBATh, aHAIM3UPOBATH U
JIeNIaTh BBIBOIBI,

o criocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB COTPYJHHYECTBA B

IpoIIecce COBMECTHOM padoThI;
o Pa3BUTh MHTEPECHI YUAIIMXCS, YBICKAIOIMINXCSI XHMHCH.



Kypc 0Oazupyercss Ha 3HAHUSX, MOJYYaEMBIX YYalIUMHUCSA TPU H3YYCHUU
XUMUU B OCHOBHOW IIKOJIE, U HE TpeOyeT 3HAHWS TEOPETHUYECKUX BOIPOCOB,
BBIXOJIAIINX 332 PaMKH IIKOJbHOM MHporpamMmbl. B TO ke Bpems sl yCHEIIHOW
peanu3aiu 3TOro 3JIGKTUBHOIO Kypca HEOOXOAMMO, 4TOObI pedsita Biaaenu
BAKHEUIIMMU BBIYMCIUTEIBHBIMUA HaBBbIKAMHU, aJTOPUTMAaMU PEIIEHUS THUIOBBIX
XUMUYECKUX 3aJlady, yMelIu TPUMEHATh TMpU pPEIICHUU 3a7a4 BaKHEHIIne
buznuecKre 1 XUMUYIECKUE 3aKOHBI.

dopma 3aHATHI: ypouHasi, BKJIIOYaeT B ce0d WHIUBUIYAIbHYIO U
rpynnoByto pabotsl. [Iporpamma mnpenycmaTpuBaeT MNPOBEACHUE AYAUTOPHBIX
3aHSATUNA, B Hayalle KOTOPBIX AAIOTCS TEOPETUYECKUE 3HAHUSA YUYUTEIEM, 3aTeM
MPUBOASATCS MPUMEPHI PEIICHUS 3a7a4 U B KOHIIE yJalllUMCS MpeJjiaraoTcs 3a1a4u
JUISL CAaMOCTOSITEIBHOTO pelieHus. [ MOArOTOBJIEHHBIX YYalluxcsi B Hauale
IIPOBOJIMTCSI KPATKOE MOBTOPEHUE TEOPETUUECKOIO MaTepurasa, a 3aTeM ydalluecs
pematoT 3amayd. KOHTponb 3a BBIOJHEHHWEM NPOBOAMUTCA YYHUTENEM, JHOO
COBMECTHO C yueHuKamu. Kaxaplil pa3zaen nporpaMmbl 3aKaHYUBAETCS 3aJIaHUSIMU
KOHTPOJIMPYIOIIEr0 XapakTepa, Ha KOTOPOM YdYalllMecsi CMOTYT MPOBEPUTH CBOU
CHUJIBL, CAMOPEAIN30BaThCA U CAMOYTBEPIUTHCS MIPU BHITIOJIHEHUU 3a1aHUM.

@®opMbI OPraHu3anvu y4eOHOH [esiITeJIbHOCTH: JICKIMU C DJIEMEHTaMU
Oecenbl, CEMUHApPBI, MPAKTUYECKHE PAOOThI, MO3HABATENbHBIE UIPbI, JTUCKYCCHUH,
mubdepeHmpoBanHas ~ rpymnmnoBas — paboTa,  NpPOEKTHAas  JACSATEIbHOCTH
00y4Jarommxcs.

DopMBI 1eATEJIbHOCTH YYAIIUXCH:

1. M3ydyenue oOIIMX NPUHIUIIOB OPOPMIICHHUS U PEIICHUS 3a/1a4.

2. CaMoCTOATENBHOE peIIeHUE 3a1a4.

3. CaMOKOHTPOJIb 1 B3AUMOKOHTPOJTb.

4. V3y4yeHue anropurMa COCTaBICHUS U aHAJIN3a UCXOAHBIX JAHHBIX.

Opranmnsanus 1eATeJJbHOCTH YYAIIMXCH OCHOBBIBACTCS HA
cJIeyIIINX NPUHIMNIAX:

T0OPOBOJIBHOCTH YYaCTHs IIKOJIbHUKOB;
Hay4YHOCTH;
CO3HATEJIbHOCTU U aKTUBHOCTH;
HarJISJHOCTH;
IOCTYIHOCTH;
CBSI3U TEOPUH C IPAKTUKOM;
MHJVMBUAYaJbHOTO MOJIX0/1a K YYaIIUMCS
1. Pe3yJbTarbl 0CBOCHHS Kypca
JlesTenbHOCTh yUHTENsI B OOYYEHUMM XHMMHHU B CpEIHEW WIKOJE JOJKHA OBbITh
HampaBJieHa Ha  JIOCTHKEHHUE  OOYYAIOIIMMHCS  CIEAYIOIIUX JIUYHOCHIHBIX
Dpe3y1bmamos:

1. B LIEHHOCTHO-OPUEHTAIMOHHOU chepe - 0co3HaHue pOCCUNCKOU
FPaXIaHCKOW UAEHTUYHOCTH, NATPUOTH3Ma, 4YYBCTBAa TOPJOCTH 3a
POCCHMCKYI0 XUMUYECKYIO HAYKY;

2. B TpPyIOBOH cdepe - 2omosHocmb K OCO3HAHHOMY BBIOOPY AasibHEHIIen
00pa30BaTEIbHON TPAEKTOPUU B BBICIICH IIKOJE, TJI€ XUMUS SBISIETCS
npoGuIUpyroIeH TUCIUILTUHOMN;

NogakowdPE



3. B TO3HABaTEIIbHON (KOTHUTHBHOW, WHTEIUICKTyalbHOW) cdepe — ymenue
YIOPABIATh CBOEH TIO3HABATEIBHOW JEATENHHOCTBIO, 20MOBHOCMb W
cnocobrocms K OOpa3oBaHHIO, B TOM YHCJIE CaMOOOpa30BaHUIO, Ha
NPOTSDKEHUN BCEW JKU3HU; CO3HATEIHHOE OTHONICHWE K HEMPEPHIBHOMY
00pa3oBaHUIO KaK YCIOBHIO YCIIEITHON MPodeCCHOHAIIBHOM 1 OOIIIECTBEHHOM
e TENHHOCTH;

4. B cdepe cOepexeHUs 3I0POBbSI - NpuHAmMUE U pearu3ayus IMEeHHOCTEN
310pOBOro M 0€30IacHOro o0pasa >KU3HU, Henpusmue BPEIHbIX MPUBBIYEK
(KypeHus, ynoTpeOJIeHHsI aJIKorojig, HapKOTMKOB) Ha OCHOBE 3HAaHUH O
CBOMCTBAX HAPKOJOTUYECKUX U HAPKOTHUYECKHUX BEIECTB.
Memanpeomemuvie pe3yromamvl 0C80EHUS 8bINYCKHUKAMU CPEOHel WIKOIbl

KypCca XuUmuu:

UCNONIb306aHUEe YMEHUI W HABBIKOB PAa3JUYHBIX BHUJOB I103HABATEIILHOU
NEATENHbHOCTH, TPUMEHEHHE OCHOBHBIX METOJOB TIO3HaHUS  (CHCTEMHO-
uH(GOPMAITMOHHBIN aHaln3, HAOII0IeHHEe, U3MEPEHHUE, TTPOBEICHUE IKCIIEPUMEHTA,
MOJICTTUPOBAHKE, HMCCIIECIOBATEIBCKAS ACSITCIBHOCTD) JUIS W3YYCHHS Pa3TUIHBIX
CTOPOH OKPYKAIOIIEN JEUCTBUTEIILHOCTH;

8ladeHue OCHOBHBIMM HMHTEJUIEKTYaIbHBIMUA ONEepausMu: (HopMyJIupOBKa
TUTOTE3bI, aHAIM3 ¥ CHHTE3, CPABHEHUE W CHCTEMAaTHU3AITs, BBISIBJICHUE PUINHHO-
CJIEJICTBEHHBIX CBSI3€H U MOUCK aHAJIOTOB;

nosHauue 0ObEKTOB OKPYKAIOIIEr0o MHUpa OT OOIIEero 4epe3 OCOOCHHOE K
CMHUYHOMY;

YMeHue TEHEpUPOBaTh UJIEW U OMPENEIATh CPEeCTBA, HEOOXOAMMBIE IS X
peanu3anuu;

VMeHue OTIpEeNsATh Melu W 3aJaddl JACSTEIIbHOCTH, BBIOUPATh CpPENCTBa
peaN3aIuy e | MPUMEHSATh UX Ha TPAaKTHKE;

UCNONIb308aHUE PA3TUYHBIX HWCTOYHUKOB JUISI TIOMYYCHUS XUMHYECKOU
uHpOpMaIK, TTOHUMaHUE 3aBUCUMOCTH COJACpKaHUA M (POPMBI MPEACTABICHHUS
uHGOpPMAITUH OT TeIeH KOMMYHHUKAIIUY U aJpecara;

VMeHue IPOAYKTUBHO OOIIAaTbCsl M B3aMMOJIEHCTBOBATH B  IpOIIECCE
COBMECTHOM  JICATCILHOCTH, YYWUTHIBATh IO3WIMH  JIPYTUX  YYaCTHHUKOB
NesTeNbHOCTH, () (HEKTUBHO pa3peniaTb KOH(PIUKTHI;

20MOBHOCMb U CIOCOOHOCTh K  CaMOCTOSATEIbHOM  MHGOPMAIIMOHHO-
TI03HABATEIILHOMN JEATENHHOCTH, BKIIIOUAs YMEHUE OPUCHTUPOBATHCS B PA3TUIHBIX
UCTOYHUKAX HWH(POpMAllUM, KPUTUYECKH OLEHHUBATh M HWHTEPIPETUPOBATH
WHGOPMAITHIO, TIOTYYaeMYI0 U3 Pa3IMYHbIX HCTOYHHKOB;

VMeHue UCTIONh30BaTh CPeCcTBa WH(DOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX
texHojorui (manee - MKT) B pemieHMM KOTHUTHBHBIX, KOMMYHHKATHUBHBIX U
OpPraHW3alMOHHBIX 33/Jad C COONIOJCHUEM TpPEeOOBAaHWU HDPTrOHOMHKH, TEXHHUKH
0€30MacHOCTH, TUTUEHBI, pecypcocOepeKeHms, MPABOBLIX U ATUYECKUX HOPM, HOPM
uH(OpPMaIIMOHHON 0€30MacHOCTH;

8lladeHue A3bIKOBBIMU CPEJICTBAMU, B TOM YHUCJIE U SI3bIKOM XUMUH, - YMEHHE
SICHO, JIOTUYHO U TOYHO M3JIaraTh CBOI TOYKY 3PEHUS, HUCIOIb30BaTh aJIEKBATHbHIE
SI3LIKOBBIC CPEJICTBA, B TOM YHCIIC U CHMBOJIbHBIC (XUMHUECKUE 3HAKH, (POPMYITBI U
YPaBHEHHS).



IIpeomemuvivu pe3yrbmamamu U3y4eHUsT XMMUUA Ha CTYIEHU CPEIHEro
o0mrero oOpa3oBaHUs SIBISIOTCS:

1) B mo3HaBatenbHOM chepe:

3HaHue (IOHUMAHUE) U3VUEHHBIX NOHAMUL, 3AKOHO8 U MeopUll,

YMeHue ONUCHIBATh JIEMOHCTPAILIMOHHBIE M CAMOCTOSITEJIbHO IPOBEICHHbIC
AKCIEPUMEHTHI, UCTOJb3Ysl JIJII 3TOTO €CTECTBEHHBIN (PYCCKUMA, POJHOM) SI3BIK U
SI3bIK XUMUH;

yMeHue Ki1acCupUIUpoBaTh XUMUYECKUE AHJIEMEHTHI, MPOCThIE U CIIOKHBIE
BEIIECTBA, B TOM YHCJI€ U OPraHMYECKUE COCAMHEHUS, XUMUYECKHE PEaKLUU IO
pPa3HBIM OCHOBAHUSM;

VMeHue XapaKTepu30BaTh  HM3YUYEHHbIE  KJIACCHl ~ HEOPraHUYeCKHX U
OpPraHUYECKUX COCIMHEHUHN, XUMUYECKUE PEAKIINH;

20MOBHOCHb TIPOBOJIUTh XUMHUYECKUN HKCIIEPUMEHT, HaOJI0[aTh 3a €ro
NpoTeKaHUEM, (PUKCUPOBATH PE3YIbTATHl CAMOCTOSATEIHHOTO U IEMOHCTPUPYEMOTO
HKCIEPUMEHTA U JEeNaTh BHIBObI,

yMmeHue GOpMYIUPOBATh XUMUYECKUE 3aKOHOMEPHOCTH, IPOrHO3UPOBATH
CBOMCTBA HEM3YUYEHHBIX BEUIECTB MO AHAJIOTUU CO CBOMCTBAMU U3yUYEHHBIX;

NOUCK UCTOUHUKOB XUMHUYECKOM HHGOpMAIMK, MOJy4eHHE HEOOXOAMMOM
uHpOpMallMK, €€ aHaliu3, M3rOTOBJIEHUE XHUMHUYECKOro HH()OPMALMOHHOTO
IIPOJIYKTA U €r0 MPE3CHTAIUS;

gnadeHue 00s13aTENbHBIMU CIIPABOYHBIMM MaTepuanamu: Ilepuonnueckoi
cuctemont xumuaeckux snemenToB JI. . Menneneesa, Tabnuieit pacTBOPUMOCTH,
AIEKTPOXUMUYECKUM panoM HaIpsKEHUM METaJIJIOB, psazIoM
ANEKTPOOTPHULIATENILHOCTH - JUISl XapaKTEPUCTUKU CTPOEHHs, COCTaBa U CBOMCTB
aTOMOB XMMHUYECKUX 37eMeHTOB [-1V meprooB u 00pa3oBaHHBIX UMU MPOCTHIX U
CJIOXHBIX BEUIECTB;

YCmaHoseneHue 3aBUCUMOCTH ~ CBOWCTB M NPUMEHEHMs]  Ba)KHEUIIUX
OPTraHUYECKUX COCIUHEHUN OT WX XHUMHYECKOTO CTPOCHHUS, B TOM UYHCIE U
00yCIJIOBJIEHHBIX XapaKTepOM 3TOr'0 CTPOEHUs (MPEaeIbHBIM WU HENPEIEIbHBIM) U
HaM4ueM (PyHKITMOHATBHBIX TPYIIIL;

MoO0enuposaHnue MOJIEKYJl BAKHEWILIMX HEOPTraHWYECKUX U OPraHuYecKHuX
BELIECTB;

NnOHUMAaHUe XUMUYECKOM KapTUHBI MHpa KakK HEOThEMJIEMOM 4YacTu
LIEJIOCTHOW HAYYHOU KapTUHBI MUPA;

2) B LIEGHHOCTHO-OPHUEHTAIIMOHHOM c(pepe - aHaIu3 U OIIEHKA IMOCIeICTBHUH ISt
OKpyXarolenl cpelbl ObITOBOM M TNPOM3BOACTBEHHOM JEATENLHOCTH YEIOBEKA,
CBSI3aHHOM C TMPOU3BOJCTBOM M TNEpepabOTKONl BaXKHEUIIMX XUMHYECKHUX
IPOJYKTOB;

3) B TpynoBoii chepe — npogedenue XUMHUUECKOTO IKCIIEPUMEHTA; pazgumue
HABBIKOB Y4eOHOM, IPOEKTHO-UCCIIEA0BATENBCKOM, TBOPUECKOM JACSITEIBHOCTH MIPU
BBITIOJIHEHUW WHIUBUAYAJILHOTO MPOEKTA M0 XUMUU;

4) B cepe 3m0poBOoro odpasza KH3HH - coO00eHue TIpaBuil 0€30MacHOro
oOpallleHus ¢ BelleCTBaMH, MaTeprallaMi U XUMHUUYECKUMU MPOIIECCaMU; OKa3aHUe
NEepBOM TMOMOIIM TPU OTPABJICHUSX, OXKOrax M JAPYrMX TpPaBMax, CBSI3aHHBIX C
BEIIECTBAMU U J1a0OPATOPHBIM 000PYIOBAHHEM.



2. Conep:xanue 11 knace

Tema 1. XumMu4eckuii 3j1eMeHT
OCHOBHBIE MOHATHS U 3aKOHBI XUMUHU.
Pacuérsl ¢ mpumenenuem ypaBHenns Menaeneesa-Knainepona. Pacuersl ¢
IPUMEHEHHUEM Ta30BbIX 3aK0HOB. CTpoeHue aroma. M3otomnbl. KBaHTOBBIE UKCia
anekTpona. Kiaccudukanus XuMHYECKUX 3JICMEHTOB: S-, P-, d-, f-351eMeHThI.

Tema 2. CTpoeHue BemecTna.
OcCHOBHBIE BUIbl XUMHUUECKOU CBSI3U, MEXaHU3MbBI UX 00pa30BaHUSI.
XapakTeprCTUKa KOBAJICHTHOU CBSI3U. BalleHTHOCTh U CTENEHb OKUCIICHUS.
[IpocTpaHCTBEHHOE CTPOECHHUE MOJIEKYJT HEOPTaHUYECKUX U OPTaHUYECKUX
BelecTB. JlucnepcHbie CUCTEMBI. 3a/1auu ¢ UCIIOIh30BaHUEM Pa3HBIX CIIOCOOOB
BBIpaKEHUSI KOHIIEHTPAMK PacCTBOPOB. PacuéThl, CBSI3aHHbIE C TPUTOTOBICHHUEM
pacTBOpoB. [IpaBuio cMmeleHus pacTBOPOB, (KIIPABUIIO KPECTA).
Kpucramnoruaparst.

Tema 3. Xumnueckue peaxkimu.
Knaccudukanuys XuMu4ecKux peakuuil B OpraHu4eckoil 1 HEOpraHUYeCKOM
xuMuu. Pacuersl, CBA3aHHBIE CO CKOPOCThI0 XUMUYECKUX PEAKIUMU. Y CIIOBUS
CMEUIECHUS] XUMUYECKOr0 paBHOBecHs. [[pon3BOACTBO CEPHOI KUCIIOTHI
KOHTaKTHBIM crtocoooM. OKUCIUTENbHO-BOCCTaHOBUTEIbHBIE peakinu(OBP).
Onektponutnyeckas guccormanus. (3.1.). I'maponus.

Tema 4. CBoiicTBa BeleCTB.
VYpaxaenusi, WITIOCTPUPYIONIHE 00IIHe XUMUIECKNE CBOMCTBAa METAJIOB.
CgoiicTBa d-351eMeHTOB U UX coeauHeHnd. XpoM. CBOMCTB d-271€MEHTOB B BX
coenuHeHnuid. Mapranen. CBoiicTB d-31eMeHTOB 1 ux coequHeHuil. [lunk. Pacuérs
10 TeMe «IJIEKTPOITU3N.
YnpaxxHeHus!, WILTIOCTPUPYIOIINE 00IMe XUMUYECKHUE CBOMCTBA HEMETAJLIOB.
Kucnors! oprannyeckue u Heopranndeckue. AMQorepHbie OpraHUIECKHUE U
HeopraHnyeckue coeuHeHus. [IoHsITHE 0 KOMIUIEKCHBIX COEIMHECHUSIX.
['enernueckas CBsI3b MEXKY KJIACCAMU OPTAHUYECKUX U HEOPTaHUYECKHUX
coequHeHun. Llenoukn npeBpameHnil, OTpaXarlue FreHEeTUIECKYI0 CBS3b MEKITY
KJIACCAMH HEOPTaHUYECKUX U OPTAHUYECKUX COCAUHEHUN. XUMHUS U SKOJIOTUSL.
XuUMUS U TOBCETHEBHAS KU3Hb YEIOBEKA

3. TemaTnyeckoe NJIAHUPOBAHHUE C YKAa3aHUEM KOJMY€CTBA YaCOB

Ne | HaumenoBaHue TEMbI KonnuecTBo

/11 JacoB

Tema 1. XuMudeckuii 31eMeHT

1 OCHOBHBIC TIOHSTHS U 3aKOHBI XUMUH. 1

2 |Pacu€rel ¢ mnpuMmMeHeHueM ypaBHeHus  Menneneesa- | 1
Knaiinepona.

3 PacyeTsl ¢ mpuMeHEHUEM Ta30BbIX 3aKOHOB. 1

4 | Ctpoenue aroma. M30ToOIIbI. 1

5 | KBaHTOBBIC UHCIIA AJIEKTPOHA. 1

6 | Kmaccupukanms XMMHYECKHX OdJIeMeHToB: s-, p-, d-, f-|1

OJICMCHTBI.




Tema 2. CtpoeHue BellecTBa

7 | OcHOBHBIE BHJIbI XMMHUYECKOW CBS3M, MEXaHHU3MbI UX 00pa- |1
30BaHUsl. XapAKTEPUCTUKA KOBAJIEHTHOU CBSI3U.

8 | BaneHTHOCTH ¥ CTETICHb OKHMCIICHUS. 1

9 | IIpocTpaHCTBEHHOE CTPOCHHE MOJIEKYJ HeEopraHmdeckux u |1
OpPraHMYECKUX BEIIECTB.

10 | IuctiepcHbI€ CHCTEMBI. 1

11 |3amaun ¢ WCHOIB30BAaHHWEM pa3HBIX CIOCOOOB BbIpaXkeHHS | 1
KOHIIEHTPAIIMU PACTBOPOB.

12 | Pacuérsl, cBsi3aHHBIE ¢ IPUTOTOBIIEHHEM pacTBopoB. [IpaBuio | 1
CMEIIEHHUSI PACTBOPOB, («IIPABUIIO KPECTaA).

13 | Kpucrammoruapatsl 1

Tema 3. XuMHnueckue peakiuu

14 | Knaccudukanuss XMMHUYECKUX PEAKIUi B OpraHudeckor u |1
HEOPraHUYEeCKON XUMHUU.

15 | PacueTsbl, CBA3aHHBIE CO CKOPOCTHIO XUMUYECKUX PEAKIIUH. 1

16 | YcnoBust cMeneHns XUMHYECKOTO PAaBHOBECHSI. 1

17 | IIpon3BOJACTBO CEPHON KHCIOTHI KOHTAKTHBIM CIIOCOOOM. 1

18 | OxucaurenbHO-BoccTaHOBUTENbHBIE peakunn(OBP). 1

19 | Dnexktponutnyeckas guccormanys. (3./1.) 1

20 | M'mapomus. 1

Tema 4. CBoiicTBa BellleCTB

21 | YopaxHenusi, WUIIOCTpUpYyIome  oOmme  xumuyeckue | 1
CBOMCTBa METAJJIOB.

22 | CpoticTBa d-3JIEMEHTOB U UX COCUHEHUN. XPOM. 1

23 | CBoiicTB d-31€MEHTOB U UX COeAMHEHN. MapraHerr. 1

24 | CpoiicTB d-31eMEHTOB M BX coeauHeHni. [luHk 1

25 | Pacuérpl o Teme «DJIEKTPOIIU3» 1

26 | YopaxkHeHHs, WUIIOCTpUpPYIOIIHE  o0mme  Xumudeckue | 1
CBOMCTBAa HEMETAJIJIOB.

27 | Kucnotsl opraHu4ecKkre U HEeOpraHu4ecKue. 1

28 | AmdoTepHbIe OpraHuYecKre U HeOpraHnueckue coequuenus. |1

29 | IToHsiTHE 0 KOMIUIEKCHBIX COEIUHEHUIX 1

30 | I'enernueckast CBsi3b MEXAYy KiaccamMu opraHmueckux u |1l
HEOPraHUYECKUX COEJIMHEHU.

31 | Llemouku MpeBpalleHH, OTpa)karollie T'eHETUYECKYIO0 CBS3b | 2
MEXy KJIaCCaMH HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECCTB.

32 | XuMus 1 SKOJIOTUSl. 1

33 | XuMHUs ¥ HOBCEIHEBHAS KU3HD YEJIOBEKA. 1
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