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TpeOoBaHusl K yPOBHIO NOATOTOBKH BBINYCKHUKOB 10 NpeAMeTY «XHUMHS»
B pesynbrare u3ydeHuss XuMuM Ha 6a30BOM YPOBHE YUCHHK JTOJKEH

3HATL/IIOHUMATh:

- BOKHEWIINE XUMUYECKNE TOHATHUS: BELIECTBO, XUMUYECKUN AIIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHAas M MOJEKYJSIpHAs MAacChl, UOH, AJUIOTPONMS, U3OTOIBI, XUMUYECKAS
CBA3b, 3JIEKTPOOTPULATENBHOCTh, BAaJIECHTHOCTb, CTEINIEHb OKHUCIEHUS, MOJb, MOJSpHas Macca,
MOJISIpHBI  00BEM, BelIecTBa MOJEKYISPHOTO W HEMOJIEKYISIPHOTO CTPOCHHUS, PaCTBOPHI,
MEKTPOJIUT M HEIIEKTPOJIUT,  DJIEKTPOJIUTHUECKas  JAMCCOLMAIMS, OKUCIMTEIb U
BOCCTAHOBUTENIb, OKHCJICHHE M BOCCTAHOBJIEHHE, TEIUIOBOM 3(dexkr peakuuu, CKOPOCTbH
XUMHUYECKOM  peakluy, KaTajlu3, XHMMHUYECKOE paBHOBECHE,  YIJIEPOAHBIA  CKEJIET,
(GbyHKIIMOHATBHAS TPYIIA, H30MEpHsl, TOMOJIOTHUS;

- OCHOBHBIC 3aKOHBbl XMMHUHU: COXPAaHEHHUS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa,
MEPUONYECKUI 3aKOH;

- OCHOBHBIE TE€OPUU XUMHH: XHMHUYECKOW CBSI3U, AJIEKTPOIUTUYECKON JHUCCOLIMALNU,
CTPOEHUS OPTraHUYECKUX COCITUHEHU;

- Ba)KHEUINIME BEIIECTBA U MaTE€pHaJIbl: OCHOBHBIE METAJUIbl M CIUIABBI; CEpHAasi, COJISTHAS,
a30THAsl U YKCYCHAas KHUCJIOTHI, IIEJIOYH, aMMHaK, MUHEPAIbHBIC YIOOPCHHS, METaH, JTHUJICH,
aneTuieH, OCH30JI, STAaHOJ, >KUPBI, MbLJIA, TIIOKO3a, caxapo3a, Kpaxmall, KiIeTdyarka, OeJKH,
HCKYCCTBEHHBIC U CHHTETUYECKHUE BOJIOKHA, KAYUyKH, IJIACTMACCHI;

yMeThb:

- Ha3plBaThb M3YyYEHHbIE BEIIECTBA MO "TPUBHAIBHOW" WIM MEXIyHApOJIHOU
HOMEHKJIAType;

- OINpENEeNATh: BAJCHTHOCTh W CTEIEHb OKHUCIECHUS XUMHUYECKUX DIJIEMEHTOB, THII
XMMHYECKOM CBSI3U B COCJAMHEHMSX, 3apsij HOHA, XapakTep CpeAabl B BOJHBIX pacTBOpPAX
HEOPraHWYECKUX COECAMHEHUM, OKUCIUTEIb W BOCCTAHOBUTENb, MPUHAMICKHOCTh BEUIECTB K
Pa3IMYHBIM KJIACCAM OPTraHUYECKUX COEAUHEHHI;

- XapaKTEpHU30BaTh: 3JICMCHTHI MaJlbIX ICPUOJ0B IO HMX ITOJOXKCHHUIO B HGpHOJIH‘IGCKOﬁ
cucreme /.M. MenneneeBa; o0mue XUMHUISCKUE CBOMCTBA METAJIOB, HEMETAJNIOB, OCHOBHBIX
KJIaCCOB HCOPTraHWMYCCKUX W OPraHUYCCKHX COG}IHHGHHﬁ; CTPOCHUC U XUMHUYCCKUC CBOWCTBA
HU3YUYCHHBIX OPraHNu4CCKUX COGHHHGHHﬁ;

- OOBSICHATH: 3aBHUCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa W CTPOEHHUS; MPUPOIY
XUMUYECKONH CBSI3M (MOHHOM, KOBAJICHTHOM, METAJUTMYECKOM), 3aBHCHUMOCTh CKOPOCTHU
XUMHUYECKON PEAKITUU U TIOJIOKEHUSI XHMUIECKOTO PABHOBECHS OT PA3IMYHBIX (DAKTOPOB:

- BBIIIOJIHATH XUMHUYECKHH OKCIICPUMCHT 110 pacrno3HaBaHWIO BaKHEHUIITHX
HCOPTaHNYCCKUX U OPTraHNYCCKUX BCIICCTB,

- MPOBOJHTH CAMOCTOSITEBHBIM MOUCK XUMHUYECKONH HHGOPMAIMHU C HCIOJIH30BAHUEM
pa3IUYHBIX HMCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX W3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX,
pecypcoB MHTEepHETa); UCTIOJIB30BATh KOMITBIOTEPHBIC TEXHOJIOTHH I 00pabOTKH M Tepenadn
XUMHYECKON MHPOPMAIUH U €€ TIPEICTABICHUS B Pa3INYHbIX (hopMax;



HCMOJb30BATH NPHOOPETEHHbIE 3HAHNUSI 1 YMEHUS B MPAKTUYECKOM esITeJIbHOCTH U
NOBCEIHEBHOM KU3HH 1JIS:

- OOBACHEHUS XHMHUYECKHX HBHeHHﬁ, MMpOUCXOAIUX B IIPUPOAC, 6BITy H Ha
IIPONU3BOJCTBE;

- OIPCACIICHUSA BO3MOXHOCTH HNPOTCKAHHUA XUMHYCCKUX HpeBpameHHﬁ B Ppas3IMYHbIX
YCIIOBHUAX U OLICHKHU UX HOCHeﬂCTBHﬁ;

- KOJIOTMYECKH IPaMOTHOIO ITOBE/IEHUS B OKPYXKalOLIeH cpeie;

- OLCHKM BIMSHHUS XUMMUYECKOIO 3arps3HEHMs OKpYXalolled cpelbl Ha OpraHu3M
YeJI0OBEKA U JIPYTUE JKUBbIE OPTaHU3MBI;

- Oe3omacHOro oOpaleHusi ¢ TOPIOYHMMHU U TOKCHYHBIMHU BEIIECTBAMHM, JTa0OpaTOPHBIM
000pyIOBaHUEM;

- IPUT'OTOBJICHHA PaCTBOPOB 3a,Z[aHHOI>’I KOHIOCHTpAalIu B 6BITy H Ha IIPOU3BOACTBC,

- KpHTquCKOﬁ OOCHKHU AJOCTOBCPHOCTHU XUMHUYECKOU I/IH(1)OpMaI_II/II/I, HOCTyrIaIOH_Ieﬁ u3
Pa3HbIX HCTOYHHUKOB.



Conep:kaHue 0OCHOBHOI 00pa30BaTeJIbHOM MPOrPpaMMbl 10 XUMHU
MGTOHBI IIO3HAHHUA B XUMHUHU

Hayunble MeTOAbl 1TO3HAHMS BELIECTB U XMMHMYECKUX SBICHUN. POJIb dKCiepUMeEHTa U
TEOPHUH B XUMHUH. MOJEINPOBAHNE XUMUYECKUX IIPOLIECCOB.

TeopeTnyeckrue OCHOBbI XMMUHU
CoBpeMeHHbIE MPEICTABICHUS O CTPOCHUN aTOMa.

AtoM. M3otombl. ATOMHBIE OpOUTaNM. S-, p-2JIeMEeHTBl. (OCOOCHHOCTH CTPOCHHUS
ANEKTPOHHBIX 000JIOUEK AaTOMOB IMEPEeXOJHbIX dJeMeHTOB. [lepumoguueckuii 3akoH U
nepuoanueckas cucrema XxuMmudeckux snementoB J[.M. Menneneena.

Xumudeckas CBSI3b

KopanenTHas CBA3b, €C PaSHOBUAHOCTHU n MCXaHU3MBbI o6pa3013aH1/1$1.
3J'IeKTpOOTpI/II_IaTCJ'IbHOCTB. CTeneHb OKHCJIICHMS M BaJCHTHOCTH XHMHYECKHX 3JIEMEHTOB.
Honnasg cBsa3s. KaTtnoHsl 1 aHHOHBEI. MeTainyeckas CBA3b. BO,Z[OpOI[HaH CBA3b.

BemectBo

KauecTBeHHBI W KOJMYECTBEHHBI COCTAaB BEIIECTBA. BemiecrBa MOJEKYJISIPHOrO M
HEMOJIEKYJIIPHOTO CTPOCHHSL.

[TprunHBl MHOTOOOpa3usl BEIIECTB: N30MEPHsI, FOMOJIOTHSI, aJUIOTPOIIHSI.

SIBneHus, nmpoucxoasiyue Ipu pacTBOPEHUHM BEIIECTB - Pa3pyLICHHE KPUCTAIMYECKOM
peuretku, TUQGy3usi, TUCCOMMUALNS, THIPATALINS.

Yuctele BemiectBa M cMecHu. VcTuHHBIE pacTBOpbl. PacTBopeHue kak (hu3MKO-
XxuMudeckuii mporecc. CriocoObl BBIpKEHHS KOHIEHTPAIIMM PACTBOPOB: MaccoBasi JIOJIS
pacTBOpeHHOro BemiecTBa. Jlpccommanusi SJIEKTPOIMTOB B BOJHBIX pacTBopax. CHIIBHBIE H
cl1a0bl€ AIIEKTPOJIUTHI.

30711, reyiu, IOHATHE O KOJION/Iax.
XUMHUECKUE peaKIiu
Knaccugukaius XuMHUeCKuX peaklyuii B HEOPraHNYECKON U OpraHUYeCKON XUMHUH.

Peakiiuu monHoro obmeHa B BOJHBIX pacTtBopax. Cpena BOJHBIX PacTBOPOB: KHCIas,
HeHTpanpHas, menoyHas. Bogopoausiii mokasarens (pH) pactBopa.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. DJIEKTPOJIN3 PACTBOPOB U PACILIIaBOB.
CKOpOCTh peakiuu, €e 3aBUCUMOCTh OT pa3IuyHbIX (hakTopoB. Karamus.
OO0patuMocTh peakiuil. XUMUYECKOE PAaBHOBECHE U CITIOCOOBI €r0 CMEIICHUSI.

HCOpF AHNYCCKasaA XUMHUA



Knaccudukanuss HeOpraHWYeCKUX COeAUHEHUH. XHMHYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPTaHMYECKUX COCTUHEHHI.

Metamibl. DIEKTPOXMMHYECKUN P HanpsbkeHud wMeTtaioB.  OOmme  crmocoObl
nosiydeHusi MetayioB. [ToHsTre o koppo3uu MetamioB. CriocoObl 3alIUThl OT KOPPO3UH.

Hemeramnpl. OKUCAUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA THUIIMYHBIX HEMETAJUIOB.
OO1as xapakTepuCcTUKa MOATPYIIIBI FAJIOTeHOB.

Opranuueckasi XUMUs

Knaccudukanus 1 HOMEHKIATYpa OPraHUYECKUX COCAMHCHMA. XHUMHUYECKUE CBOMCTBA
OCHOBHBIX KJIACCOB OPraHUYECKUX COCIMHEHUM.

Teopuss CTpOEHHS OPraHUYECKUX COEAUHEHUI. YTIIEpOAHBbIA CcKeneT. Paaukaisbl.
OyHKUMOHANbHBIE Tpynibl. 'omonornyeckuil psa, romosoru. CTpykrypHas uzomepust. Tumbl
XUMHUYECKHX CBA3EH B MOJIEKYJIAX OPraHUYECKUX COCIUHECHHMN.

yrﬂeBOI{OpOIH)I: AJIKaHbI, AJIKCHBI W JUCHBI, AJIKMHBI, apCHBI. HpI/IpOI[HI)IC NCTOYHHNKHN
YTIIEBOIOPOOB: HE(DTh U IPUPOIHBIN ra3.

KchoponconepmamHe COCAUHCHUA: OJHO- MW MHOI'OATOMHBLIC CIHUPTHI, (1)CHOJ'I,
aAJIbACTHUbI, OTHOOCHOBHBIC Kap6OHOBI)I€ KHUCJIOTBI, CJIOXKHBIC Bq)HpI)I, JKHPBI, YITICBOABI.

A30Tc0z[ep>1<amne COCAUHCHMUA: AdMUHBI, AMHWHOKHNCJIOTHI, OeJIKHU. HOJII/IMepLII
IJ1aCTMACChI, Kay4YKH, BOJIOKHA.

OKCIEpUMEHTAJIBHBIE OCHOBBI XUMHH

[TpaBuna 6e3omacHOCTH MpH padoTe C €AKUMH, FTOPIOUYMMHU U TOKCUYHBIMH BELIECTBAMHU.
IIpoBeneHNE XUMUYECKUX PEAKIUI B PACTBOPAX.

IIpoBeneHNE XUMUYECKUX PEAKIMM IIPY HarpeBaHUH.

KauecTBeHHBII M KOJIMYECTBEHHBIM aHanu3 BewlecTB. OmpeaesieHne XapakTepa Cpebl.
I/IH)II/IKaTOpBI. KauecTBenHnIe p€akMu Ha HCOPraHMYCCKHUEC BCHICCTBA W HWOHBI, OTACJIbHBLIC
KJIACChl OPraHUYECKUX COCTMHEHUM.

XUMHS U )KU3Hb

XuMus u 300POBLE. .HeKapCTBa, q)epMeHTLI, BUTAMHHBI, TOPMOHBI, MUHCPAJIbHBIC BObI.
HpO6HCMLI, CBA3aHHBIC C IPUMCHCHUEM JICKAPCTBCHHBIX IIPCIIAPATOB.

Xumus u numa. KanopuiftHOCTh *KHpPOB, OETKOB U yTIIEBOIOB.

XuMmus B TIOBCETHEBHOM KM3HU. Moroiue U ductamue cpencrea. [Ipasuna 6e3omacHoi
paboThI CO cpecTBaMU OBITOBOM XUMUH.

XWMHYECKUE BEIIeCTBA KaK CTPOWTEIbHBIE W MOJEIOYHbIE Marepuaibl. BemiecTsa,
UCIOJIb3yeMbI€ B MONUTpaduu, KUBOIIUCH, CKYJIBITYpPE, apXUTEKTYpE.



OO0me mpencTaBiIeHUs] O MPOMBIIUICHHBIX CITOCO0AX MOYYEHHS] XUMHUYECKUX BEIIECTB
(Ha mpuUMepe MPOU3BOICTBA CEPHON KHCIIOTHI).

Xumudaeckoe 3arpsA3HCHHUC Oprma}omeﬁ CpE€AbI U €TI0 ITOCICACTBUA.

brIToBas xuMuueckas T'paMOTHOCTb.

Conep:xkanue yyeOHoro npeamera ais 10 kiacca

Beenenue (1 u)
IIpenmer  opranmueckoi  xumuu. CpaBHEHHME  OpPraHMYECKMX  COEIMHEHUH ¢
HeopraHnyeckumu. [IpuponHbIe, HCKYCCTBEHHBIE U CUHTETUYECKU OPraHUYECKUE COCTUHECHMUS.

Tema 1. Teopusi cTpoeHHs1 OPraHUYeCKUX coeANHeHui (6 1)

BanenTHoCcTh. XMMHYECKOE CTPOEHUE KaK IOPSAIOK COEJUHEHHMSI aTOMOB B MOJIEKYJE
COIIACHO MX BaJIEHTHOCTH. OCHOBHBIE MOJOXKEHHUSI TEOPUN XUMUUYECKOTO CTPOEHHUSI OPraHUYECKUX
coenuHeHuil. [loHsTHE O TOMOJOrMM M roMosorax, U30MEpUH U HU30Mepax. YTIIEPOJHBIN CKEJeT.
Xumuueckue GopMyJibl U MOJENIU MOJIEKYN B OPTaHUYECKON XUMUH.

,ZZeMOHcmpaL;uu. Mogenn MOJICKYJI TOMOJIOI'OB U U30MEPOB OPraHU4CCKUX COCIUHCHHI.

Tema 2. YriieBogopoabl U MX NPUPOJIHbIEe HCTOYHHUKH (16 )
[puponnseiit ra3. Ankansl. [Ipupoansiii ra3 kak TomnBo. [IpenmyiecTBa mpupoIHOTO raza

nepej ApyruMu BuaaMu tominea. CocTaB MpUpOJHOro rasa.

AJKaHBI: TOMOJIOTHYECKMM psAd, H30MEpUs M HOMEHKIATYpa aJlKaHOB. XUMHUYECKHE
CBOWCTBA alKaHOB (Ha IpUMEpe MeTaHa W 3TaHa): TOpEHHE, 3aMelLIeHHE, pPAa3JIoKEHUE U
nerugpuposanue. [IpuMeHeHne alnkaHOB Ha OCHOBE CBOMCTB.

AJKeHBI. DTUJIEH, €T0 TMONTy4YeHHe (IETUAPUPOBAHMEM dTaHA M JETHApATaIMel dTaHoMa).
XVUMHYECKHE CBOWMCTBAa STUJIEHA: TOpPEHHE, KaueCTBEHHBbIC peakiuu (oOeclBeuyMBaHUE OpPOMHOMN
BOJIBI U pacTBOpa MEpMaHraHaTa Kaius), THApaTanus, moaumepusanus. [lonustuneH, ero cBoiicTa
U npuMeHeHue. [IpumeHenue 3TuieHa Ha OCHOBE CBOMCTB.

Ankanuensl ¥ kaydyku. [TonsTie 00 ankajaueHax Kak yriieBOAOpOJAax C ABYMs JABOHHBIMHU
CBA3AMU. XUMHUECKUE CBoMcTBa OyraaueHa-1,3 u m3onpeHa: obecuBedrBaHUe OPOMHOM BOJABI U
MOJIMMEPU3aLUH B Kaydyku. Pe3una.

AIIKWHBI. AI_IGTI/IHGH, €Tro IIOJIYyYC€HHE IMHUPOJMU30M METAaHA U Kap6I/II[HBIM CII0COOOM.
XHUMHYECKHE CBOMCTBA alleTUJICHA: TropcHue, O6CCLIBC‘II/IB3HI/I6 6p0MHOI>i BOABI, NPUCOCINHCHNC
XJjijopoBoaopoda MW Truaparanus. HpI/IMeHCHI/Ie alieTHJICHA Ha OCHOBE CBOMCTB. Peakius
MOJIMMEPHU3allN BUHHUIIXJIOpHUAA. HOJ’II/IBI/IHI/IHXHOpI/IJI " €0 MPUMEHCHUC.

benzou. HonyquHe OcH30JIa U3 TeKcaHa U aneTnieHa. XUMUYECKHE CBOMCTBa OcH3011a:
TOpPCHUC, TAJIOTCHUPOBAHUC, HUTPOBAHUC. HpI/IMCHCHI/IC OCcH30J1a HA OCHOBE CBOMCTB.

Hedts. CocraB u nepepaborka HepTH. Hedrenponykrsl. beH3uH 1 moHsATHE 00 OKTaHOBOM
quCIIe.



Jlemoncmpayuu. I'opeHue MeTaHa, 3TWieHa, aneTuieHa. OTHONIEHHE MeTaHa, STHJICHA,
areTuieHa W OeH30Jla K pacTBOpPY NEpMaHTaHata Kaiaus u OpomHoOU Boje. [lomydeHue sTuiieHa
peakimel aeruaparaiui dTaHola M JEMOJIMMEpPU3alluy TOJMATUIICHA, alleTHIeHa KapOWIHBIM
criocobom. Pazyoxenune kaydyka IpWU HarpeBaHWM, HWCIBITAHUE IPOIYKTOB pPa3JIOKCHHUS Ha
HenpeaenbHOCTh. Komtekius o0pa3oB HeTH U HEPTEPOTyKTOB.

Jlabopamopnvie onwvimei. 1. OmpeneineHne 3JIEMEHTHOIO COCTaBa OPraHHMYECKUX
coenquHeHuil. 2. M3rortoBneHwe Mojened MONEKyn — yriieBoaopomaoB. 3. OOHapykeHue
HETpe/IeTbHBIX COSMHEHUH B XKUAKUX HeTenpoaykrax. 4. [lomyueHne u cBoiicTBa aleTHICHA. 5.
OsznakomiieHue ¢ kojurekuueil «HedTb u mpoIyKTHI ee mepepadoTKm.

Tema 3. Kuciiopogocoaep:kamme opraHnyeckue coeJMHEHUs U UX NPUPOAHbIE HCTOYHUKH
(19 9)

EnnHCTBO XMMHYECKON OpraHU3alyM >KUBBIX OpPraHU3MOB. XUMHUYECKUU COCTaB >KUBBIX
OpraHu3MOB.

Couprtel. Ilomyyenme »STaHona OpOKEHHMEM TUIFOKO3BI M THApaTallMedl  JTUIICHA.
['mapoxcuipHas Tpynna Kak GyHKInoHanbHas1. [IpeacraBienue o BOIOPOIHOM CBA3H. XUMUYECKHE
CBOICTBa 3TaHOJIa: FOpEHUE, B3aUMOJAEWCTBUE C HATpHEM, OOpa30BaHUE IPOCTBIX U CIOMXKHBIX
3¢upoB, OKUCIeHHE B ajbaeru]. [IpuMeHeHue 3TaHOJIAa HAa OCHOBE CBOMCTB. AJIKOTOJIU3M, €r0
IIOCJIEACTBUSI U IPENYIPEKACHHUE.

Ilonsatue o NpeaAC/IbHBIX MHOI'OATOMHBIX CIIUpPTax. FJII/IIIGPI/IH Kak IpCaACTaBUTECIIb
MHOI'OQaTOMHBIX CIIMPTOB. KauecTtBeHHas pC€aKlugd Ha MHOIOaTOMHBIC CIIMPTHI. HpI/IMCHCHI/Ie
TJIMOCprHa.

Kamennblii yrons. @enos. Kokcoxumuyeckoe mpou3BOACTBO U €ro npoaykuus. [lomyduenue
deHona KOKCOBaHMEM KaMEHHOro yris. B3auMHoe BiMsHHE aTOMOB B Mollekyie ¢eHona:
B3aMMOJICHCTBHE C THAPOKCHAOM HATpHsi W a30THOW kucioroil. [lomukonaeHcanus ¢enona c
dopmanbaeruaom B peHonpopmaibaeTuanyto cmoiy. [Ipumenenne (heHnosa Ha OCHOBE CBOWCTB.

AJ'ILEGF UIbI. HonyquI/Ie aJIbACTU 0B OKHCJICHUEM COOTBETCTBYHOLIUX CIIMPTOB.
XHUMHYECKHE CBOMCTBA aJbACTHUI0B: OKHCICHUE B COOTBCTCTBYIOIIIYIO KUCIIOTY U BOCCTAHOBJICHHUC
B COOTBeTCTBYIOIJ_II/Iﬁ CIINPT. HpI/IMCHeHI/IC (I)OpMaJ'II),[[CI‘I/II[a U alleTajJbAeryuaa Ha OCHOBE CBOMCTB.

KaD6OHOBBIe KHUCJOTEI. HOJ'IyLICHI/Ie Kap6OHOBHX KHUCJIOT OKHCICHHEM aJIbACTHUIOB.
XHUMHUYECKHE CBOMCTBA YKCYCHOﬁ KHUCJIOTHI: 06H_II/IC CBOICTBA C HCOPTaHNYCCKUMU KHCJIOTAMU U
peaKknusd BTCPH(I)I/IKB.LII/II/I. HpI/IMeHeHI/Ie YKCYCHOﬁ KHCJIOTEI Ha OCHOBE CBOMCTB. BrIcmiue JKUPHBIC
KHCJIOTBI Ha TPpUMEPC MaJIbMUTHHOBOM U CTeapHHOBOﬁ.

Craoxsble >pupbl ¥ sxupbl. [lomydeHue ciaoxHbIX 3QUPOB peakiueil 3Tepuduranmu.
CrnoxHuble 3(hupbl B IpUpo/JIe, UX 3HaYeHHE. [[puMeHeHne CI0KHbBIX H3(HUPOB HA OCHOBE CBOWCTB.

XKupsl kak cnoxsbele 3¢upbl. XMMHUYECKHE CBOICTBAa XHPOB: TUAPOJU3 (OMBUICHHE) U
TUIPUPOBAHUE )KUJKHUX KUPOB. [IpuMeHEeHNEe KUPOB HA OCHOBE CBOMCTB.

yl"J'ICBOgLI. yFHCBO,Z[BI, nx KJ'IaCCI/I(I)I/IKaL[I/I}II MOHOCaxapuabl (FJ'IIOKOBa), AucCaxapuabl
(caxap03a) U MoJimcaxapuabl (KanMaJ'I )51 uenmono3a). 3HauecHUE YrijieBOA0B B JKUBOH npupoac U B
JKHM3HHU 4YCJIOBCKA.



['moko3a — BemecTBO C ABOMCTBEHHOM (YHKIHMEH — anbAeTHAOCHUPT. XUMHYECKHE
CBOMCTBA TJIFOKO3BI: OKHCIICHHE B TJIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJIEHHE B COpPOUT, OpOKEeHHE
(MoOJIOYHOKHCIIOE U cUpTOBOE). [I[pMeHeHue TIIFI0OK03bI HA OCHOBE CBOMCTB.

[[Hcaxapnz[m H IIoJIMCaxapuabl. Ilonstue o pPE€aKnuAX MOJIUKOHACHCAIUMHU W T'MApPOJiM3a Ha
IMpuMEpe BSaI/IMOHpeBpaHICHHﬁi TIIOKO3a<«~>II0JIMCaxapua.

Lemoncmpayuu. Oxucnenus cnupra B anbaeru]l. KauecTBeHHas peakiys HA MHOTOaTOMHBIE
crupthl. Komneknust «KameHHBIN yroib U IPOAYKTHI €ro nepepadboTkuy», PactBopumocTts enona B
BOJIe Ipu OOBIUHOI TeMIeparype U npu HarpeBanuu. KadecTBeHHble peakuuu Ha (enou. Peakius
«cepedpsHOro 3epKajay albJeru0B U II0K03bl. OKUCIEHNE albAeTUI0B U TJIFOKO3bl B KUCIIOTHI C
nomoitbio ruapokcuaa meau (II). IlomyueHue yKCYCHO-ITHIIOBOIO M YKCYCHO-M30aMUJIOBOTO
a¢upos. Komneknus r3¢pupHbix Macen. KauecTBeHHas peakius Ha Kpaxmal.

Jlabopamopusie onvimel. 6. CBoiicTBa 3THioBOro cmupta. 7. CBoicTBa TiIMIIEpUHA. 8.
CaotictBa dopMmanpaeruaa. 9. CpoiictBa ykcycHol kuciotel. 10 CBoticTa xxupoB. 11 CpaBHeHue
CBOMCTB pacTBOpPOB MbUIa U CTHpaJIbHOTO mnopomika. 12 CpoiictBa ritoko3bl. 13. CpoiicTBa
Kpaxmaiia.

Tema 4 . A3oTocoaep:kaiye coeJMHEHUS U UX HAXO0KIeHUe B :KMBOM nmpupoae. (9 u)

Awmunbl. [lonstne 00 ammnax. [lomydeHwe apoMaTHYeCKOro aMMHAa — aHWIMHA — U3
HUTpOOEH30J1a. AHUIIMH KaK OpPraHUYeCKOE€ OCHOBaHUE. B3anMHoOe BIMsSHUE aTOMOB B MOJIEKYJIE
aHWJIMHA: OcJalJIeHne OCHOBHBIX CBOWCTB M B3aUMOZCHCTBHE ¢ OpoMHOHN Bomoil. Ilpumenenue
AQHUJIMHA HA OCHOBE CBOMCTB.

AmuHOKHCIOTHL. [loydyeHre aMHMHOKUCIIOT U3 KapOOHOBBIX KUCIOT M THIPOJIN30M OEIKOB.

XUMHUYECKUH  CBOMCTBA aMHUHOKHCIOT Kak amM@OTEpHBIX OPraHUYeCKHX  COCIUHEHUMA:
B3aMMOJICHCTBHE CO IIEI0YaMH, KHCIOTaMU U JPYr C JOpYroM (peakuusi MOJUKOHISHCAIINH).
Ilentuanas cBA3b U nonUNENnTUAbL. [I[puMeHeHne aMMHOKHCIIOT HA OCHOBE CBOMCTB.

benku. Tlomydenune OenKOB peaknue TMOTUKOHACHCAIIMM aMUHOKUCIOT. [lepBuuHasi,
BTOpUYHAS M TpEeTUYHas CTPYKTypa OenkoB. XUMHUYECKHE CBOHCTBAa OEIKOB: TOpEHUeE,
JeHATypalus, THAPOIU3 U I[BETHBIC peakiu. buoxummuueckrue GyHKIIMN OETKOB.

I'eneTnyeckas CBA3b MCXKAY KiIaCCaMU OPraHUYCCKUX CO€IUHEHUH.

HVKJ’IGI/IHOBI)IG KHUCHOTEL. CHHTE3 HYKJICMHOBBIX KHUCJIOT B KJICTKC U3 HYKJIICOTHU/IOB. O6HIPII>1

wiaH crpoenus: Hykineotuaa. CpaBuenue ctpoenust 1 gynkuuu PHK u JIHK. Ponbs HykinenHOBBIX
KUCJIOT B XpaHEHHM M Tepenadye HaciaeICTBeHHON uH@opmauuu. IloHsTHe 0 OMOTEXHOJIIOTMU U
TE€HHON UHXKECHEPHH.

Jlemoncmpayuu. B3auMoAeNiCcTBUE aMMHUaKa W aHWJIMHA C COJITHOM KHUCIOTOW. Peakuums
aHWIMHa ¢ OpoMHOHN BoJOW. JlOoKa3arenbCcTBO HaIM4Us (YHKIMOHAJIBHBIX TPYII B PacTBOpax
aMHHOKHUCIOT. PacTBOpeHne n ocaxaeHnue O0enkoB. L[BeTHbIe peakiiun O€lIKOB: KCAHTOPOTEMHOBAS
u OuyperoBas. ['openue nrtuubero nepa u mepcrsHoi HUTH. Moaens monekynsl JJTHK, Tlepexomabt
ATaHOJ — 3TUJIEH — JTUJICHIVIMKOIb — — stuneHraukoat meau (I); aranon —
ATaHaJlb — HTAHOBAs KHUCIIOTA.

Jlabopamopnas paboma. 14. CBoiicTBa OENKOB.



Ilpakmuueckas paboma Ne 1. Unentudukaius opraHnuecKuX COSAMHCHUH.

Tema S. Buojioruyeckn akTUBHbIE OPraHNYecKHe coeJuHeHns (8 4)

@epmenTel. DepMeHTHl Kak OHUOJIOrMYEcKHe KaTajau3aTopbl OEIKOBOM  MPUPOIBI.
OcoOennoctu (pyHKkunoHUpoBaHUsl (hepMeHTOB. Poib pepMEHTOB B JKHU3HENEATEIHHOCTH KUBBIX
OpPraHU3MOB M HapOJHOM XO3sIICTBeE.

Buramunasl. [lonsaTre o BUTaMuHAaX. HapymeHI/Iﬂ, CBA3aHHBIC C BUTAMHMHAMM: aBUTaMHWHO3BbI,
TUIIOBUTaMUHO3bl W THIICPBUTAMHHO3EI. Burtamua C xak MMPEACTAaBUTECIIbL BOJOPACTBOPHUMBIX
BUTaMHMHOB 1 BUTaMHH A Kak IpeaACTaBUTCIIb JKUPOPACTBOPUMBIX BUTAMUHOB.

FO[!MOHBI. Ilousatue o ropMoOHax KaK TI'YMOPAJIBHBIX PETYIATOpax XU3HEACATCIbHOCTU
JKUBBIX OpPraHU3MOB. HHCYJ'II/IH U aJpCHAJIMH KaK MOpPEACTaBUTCIM T'OPMOHOB. HpO(bI/IJ'IaKTI/IKa
CaxapHoro zu/Ia6eTa.

JlekapctBa. JlekapCTBEHHAass XHMHS: OT HMATPOXMMHUHU JO XHUMHOTEparuu. ACIUpPHUH.
AnTHOMOTHKM UM aucOakTepuo3. Hapkoruueckue BemiectBa. Hapkomanusi, Ooprba c¢ Hell u
poQUITaKTHKA.

Jemoncmpayuu. PaznoxkeHue MepoKCHAAa BOJIOpOJA KaTala3oil ChIpOrO Msica M CBIPOTO
kaptodens. Komnexuus CMC, conmepkammx 5H3uMBL. Hcmbeitanue cpensl pactBopa CMC
uHANKaTOpHOU Oymaroil. Mnmoctpauuu ¢ dororpadusiMu KUBOTHBIX C PA3IUYHBIMU (opMamMu
aBUTaMUHO30B. KoJieKkius BUTaMUHHBIX IIpenapatoB. VcnbiTaHrue cpeibl pacTBOpa acKOpOMHOBOM
KHUCJIOTBl HMHAMKATOpHOM Oymaroil. McmbeiTaHue anTeyHOro mnpemapara HMHCYJIMHA Ha OECJIOK.
JomannHsist, TabopaTopHasi © aBTOMOOMIIbHASI allTeUKa.

Tema 6. UckyccTBeHHbIE M CHHTeTHYECKHE NMOJUMepbl. (7 1)
HckyccTBeHHble noaumepbl. [lonydeHue HCKYCCTBEHHBIX IOJMMEPOB, Kak IPOAYKTOB

XUMHAYECKOH MOAM(UKAIMN TPUPOJHOTO IMOJUMEPHOTO CHIpbsA. VICKyCCTBEHHBIE BOJIOKHA
(amreTaTHBIN IIENIK, BUCKO3a), X CBOICTBA U IPUMEHEHUE.

CUHTETUYECKHE NOJIMMCEDPBHI. HonyquHe CHHTCTUYCCKUX IMOJIMMEPOB pCaKknusIMun

NOJIMMEpHU3alM U MoJUKOHJAeHcauuu. CTpyKTypa IOJIMMEpOB: JIMHEHHAas, pa3BEeTBICHHAs U
IIpOCTpaHCTBEeHHAs. [IpeacTaBuTeny CHHTETUYECKHUX IUIACTMACC: TTOJIMATUIIEH HU3KOTO U BBICOKOTO
JIABJICHUs], TOJUIPONWIEH U TNOIMBUHWIXJIOpH. CHHTETHYECKHE BOJIOKHA: JIaBCAaH, HUTPOH U
KaIpoH.

Jlemoncmpayuu. Koiutekuus miactMace U u3aeinii u3 HuxX. KouleKu MCKyCCTBEHHBIX U
CUHTETUYECKMX BOJIOKOH M W3Jeauid u3 HUX. Pacrmo3HaBaHHE€ BOJIOKOH 110 OTHOUIEHHUIO K
HarpeBaHUIO U XUMUYECKUM PEAKTUBAM.

Jlabopamopusie onvimsi. 15. O3HaKOMIIEHHE C 00pa3laMu IJIACTMACC, BOJIOKOH U Kay4yKOB.
Ilpakmuueckas paboma Ne 2. Pacrio3HaBaHU€ TJIaCTMACC ¥ BOJIOKOH.

Tema 7.00001ieHre ¥ TOBTOpPeHMe 10 Kypcey «Opranuydeckasi xumus» (4 4)



Conep:xkanue yyeOHoro npeamera ais 11 kiacca
Tema 1. CTpoenne atoma u nepuogudecknii 3axon .. Menaeseena (6 1acoB)

OCHOBHBIE CBEJAECHHUSA O CTPOECHHUHU aToMa.

SAnpo: npoToHbl U HEUTPOHBI. M30TOMNBI. DJIEKTPOHBI. DJIEKTPOHHAsE 000JI04YKa. DHEPreTU4eCKHil
ypoBeHb. OCOOCHHOCTH CTPOCHHUSI YHEPTETUUECKUX 000JI0YEK aTOMOB 3JIEMEHTOB 4 — TO M 5 — T0
nepuonoB Ilepuomanueckoii cucremsl J[.M. MenneneeBa ( mepexonHbix siaemMeHToB). [loHaTtne 06
opOUTAIISAX. S — M p — OpOUTAIN. DIEKTPOHHBIE KOHPUTYPALIUHA ATOMOB XUMHUYECKUX 3JIEMEHTOB.

[Tepuonuueckuit 3akon ..M enngeneeBa B CBE€TE€ YyYEHHUS O CTPO
e-Huu atToMa. Orkpertue .1 MenaeneeBbIM NEPUOJUIECKOTO 3aKOHA.

[Mepuognueckass cucrema xumudeckux dnmemeHToB J[.M. MengeneeBa — rpadudeckoe
OTOOpaX€HUE IEPUOJUYECKOr0 3aKOoHA. (DU3MYECKUI CMBICI HOPSIKOBOTO HOMEpPA 3JIEMEHTA,
HOMEpa Mepuojia U HOMEpa TPYMMbl. BAJCHTHBIE AJIEKTPOHBI. [IpUuMHBI W3MEHEHUs CBOWCTB
AJIEMEHTOB B MIEPUOJIaX U IrpyInax ( rJIaBHBIX MOATrPYMIax).

[TonoxeHue BOgopoaa B NEPUOIUUECKOM CUCTEME.

3HaueHHE NEPUOJUYECKOrO 3aKOHA M IMEPUOJMYECKONW CUCTEMbl XMUMHUYECKUX 3iemeHToB [I.W.
MeneneeBa A pa3BUTUSL HAYKU U TIOHUMAHUSL XUMUYECKON KapTUHBI MUPA.

JemoHncTpamuu. Paznmuunbie GopMbl NEPHOIUYECKONH CHUCTEMBbl XMMHYECKHX 3jeMeHToB JI.1.
Menneneena.

Jladoparopubiii  onbiT Nel. KoHcTpyupoBaHuWE TEPUOJUYECKONW TaOJIMIBI AJIEMEHTOB C
HCII0JIb30BaHUEM KapTOYEK.

Tema 2. Ctpoenne BemecTBa ( 26 yacoB)

Nounuas xumMuueckas ¢Bs3b.Karnons u annonsl. Kimaccudukanmst nonos. MonHbie
KpUcTauInueckue peméTky. CBONCTBA BEILIECTB C 3TUM TUIIOM KPUCTAINIMYECKUX PEIIETOK.

KoBanmeHTHas XuMuuYecKasa CBS3b . JJNEeKITpoOTpulaTenbHOCTb. [lonsipHas u
HEMOJISIPHAsT KOBAJIEGHTHbIE CBS3U. JIUMOJb. MOJSPHOCTh CBSI3U M MOJSIPHOCTb  MOJIEKYJIBL.
OOMeHHBIH W JOHOPHO — AaKUENTOPHBIM MeXaHU3Mbl OOpa30BaHMS KOBAJIEHTHON CBS3H.
MonekynsipHble U aTOMHBIE KpUcCTauinueckue pemeéTku. CBOWCTBA BEIIECTB C STUMH THIIAMHU
KPUCTAJUIMYECKUX PELIETOK.

MeTtannuyeckass XUMHUYecKas CBs3b. OCOOEHHOCTH CTPOCHHE aTOMOB METAJIJIOB.
Meramndeckass XMMHYECKasi CBs3b M METAJUIMYEcKass Kpucraumueckas pemeérka . CBoicTBa
BEILECTB C ’TUM THUIIOM CBSI3H .

Bonoponunas xuMuueckas cBS3b.MeXMONEKyIIpHas U BHYTPUMOJIEKYISIpHAS
BOJIOPOJIHAS CBSI3b .3HaYEHUE BOJOPOIHOM B OPraHU3allUd CTPYKTYp OMOMOINMEPOB .

Il omnuw™me p s .IlmactmMaccel : TepMOIUIACTBI M PEAKTOIIACTBI , MX MPEACTABUTENTU U
npumeHeHue .BosokHa : mpupoaHbie (paCTUTENbHBIC U )KUBOTHBIE )U XUMUYECKHE (MCKYCCTBEHHBIC
Y CHHTETUYECKHUE ) ,MX MPEACTABUTENH U IIPUMEHEHHE .

'az3o6pa3zHoe cocTossHUE BemecTtsa .Tpu arperaTHbIX COCTOSHUSL BOJBI.
OcoOeHHOCTH CTpoeHUs ra3oB .MoJeKynsapHbId 00beM ra3000pa3HbIX BEUIECTB .

[Ipumepsl ra3o00pa3HBIX NPUPOIHBIX CMeced : BO3AYX , NPUPOIHBIM Tra3 . 3arps3HeHue
aTMocdepsl (KUCIOTHBIE JOXKAU , TAPHUKOBBINA 3 eKT ) 1 00ppda ¢ HUM .

[IpencraButenu razoo0pa3HbIX BEUIECTB : BOAOPOJ , KHCIOPOJ , YIICKUCIBIA ra3 , aMMHak,
striieH JJx momyuenue , cobupaHue U pacro3HaHue .

KXuagkoe cocTossHHME BemecTBa. Boga .morpebienne BoAsl B OBITY U Ha
pou3BoJCTBE .JKeCTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUS .

MuHepaabHbIE BOJIBI , UX UCITOJIB30BAHUE B CTOJIOBBIX M JICYCOHBIX IIEIISIX .



Kupakue KpucTaaibl U UX MPUMEHEHHUE .

TBépmnoe cocTossHHE BeniecTBa.AMpopHbIEe TBEPABIC BEIIECTBA B IPUPOJIE U
KU3HU YeJIOBeKa , UX 3HaYeHUE U npuMeHeHne .Kpucramimyeckoe cTpoeHue BENIeCTBa .

HNucnepcHb e cucrteM bl . Ilondarue o nucnepcHbix cuctemax .JlucnepcHas dasa u
mucrniepcuonHasi cpena Knaccudukaius AUCIEPCHOHHBIX CUCTEM B 3aBUCHMOCTH O arperatHoro
COCTOSIHUS IUCTICPCUOHHON CPEebl M JUCTIEPCUOHHOM (asbl .

['pyboaucriepcHble CUCTEMBI | AMYJIBCHH , CYCIIEH3UH , a3P030JIH .

ToHkoAMCTIEPCHBIE CUCTEMBI : TEJIH U 30JIU .

CocTtaB BemecTBa U cMeceil. KauecTBeHHBIN 1 KOJTMUECTBEHHBINA COCTaB
BelllecTBa. BelecTBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHHMSI .3aKOH ITOCTOSTHCTBA
cocraBa BemiecTB . I[Ipu4mHBI MHOTO0Opa3us BEIIECTB: M30MEPHs, TOMOJIOTHS, AJJIOTPOIHSI.
[Tonsatne «monss» U e€ Pa3HOBUIHOCTH : MaccoBas (JOJIA DJIEMEHTOB B COCAMHEHUH, OJIS
KOMIIOHEHTa B CMECH — JOJsi NpUMECce , J0Jsi pacTBOPEHHOTO BEIIECTBA B PAacTBOpPE) U
o0BvEMHas . {0115 BBIXO/1a TPOYKTA PEAKIUU OT TEOPETHIESCKH BO3ZMOXKHOTO .

JemoHcTpanuu. .Mojienb KpUCTaJUTMYECKON peléTK Xjaopuaa HaTpus . OOpa31sl MUHEPAIoB €
MOHHOW KPHUCTAJUIMYECKOW PEIIETKOM : KajpLuTa , raqura . Moaenn KpUCTaUIMYECKUX PEIETOK
«cyxoro npaay (Wiu ioxa), anmasa , rpaduta (wam kBapua).Mogens monekynsl JJHK .O0pasims
wiactMace  (peHomopopmanbAeTHIHbIE , TOJWYPETaH , TOJHUATHICH , MOJHIIPOIIUIICH,
MOJIMBUHUJIXJIOPUA) U U3Jenus u3 Hux. OOpa3iubl BOJIOKOH (1IEpCTh , MIENK , alleTaTHOE BOJIOKHO ,
KallpoH , JaBcaH , HEWIOH ) W m3jenus U3 HuX. OOpaslpl HEOPraHMUYECKUX MOJIUMEpOB (cepa
IUIACTHYECKass , KBapl] , OKCHMJ alIOMUHMS , IPUPOAHBIE AIIOMOCHIMKAThl ). Mozenb
MOJIEKYJISIpHOro 00bEMa ra3oB . Tpu arperaTHbIX COCTOSIHUS BOJIbl .O0pa3Libl HAKUIIK HA YallHUKE U
TpyOax wLeHTpanbHOro oromieHus. JKecTkocTh BoAbl M crocoObl e€ ycrpaHeHus .IlpubGopel Ha
KUAKUX Kpucramwiax .OOpasipl pa3ivyHbIX JUCIEPCHBIX CUCTEM : 3MYJbCUH , CYCIEH3UH ,
a’po3soJeii , reneit u 3oneit .Koarymsanus .Cunepesuc .Odpdexr Tunnans .

Jladoparopubie onbIThl: Ne2 OmnpejeneHue THNA KPUCTAUIMYECKOW PEMIETKH BEIECTBA U
onucanue ero cBoicTB. Ne3.O3HaKOMIIEHHE C KOJUIEKIIMEHW MOJIMMEPOB : IJIACTMACC U BOJIOKOH U
mznenust u3 HUX. Ne4. VcnbpiTaHune BOABI HAa KECTKOCTb. YCTPaHEHHUE JKECTKOCTH BOJBL.  NeS.
O3HakoMJIEHHE U MUHEPATBHBIMU BoAaMu. Ne6. O3HaKOMIIEHHE C AUCTIEPCHBIMU CUCTEMAaMHU.

IIpakTnuyeckas padora Ne 1 . [Tonyuenue, coOupanue u pacrio3HaBaHUE ra3oB
Tema 3 . Xumnueckue peakumnu (16 yacos )

Peakxnuu,uagymue 6e3 U3MEHHUS cocTaBa BellecTB .AIOTponus U
AJJIOTPONHbIE BUJOU3MEHEHUs .IIpuuMHbBI anjgoTponuu Ha NnpuMepe MOAM(UKAIUMN KHCIOopoaa ,
yraeposa u pochopa .O30H , ero OMoIOrudecKas pob .

W3omepsl 1 u30mMepus .

Peakuuum,uanymue ¢ M3 MEHEHHUEM cocTaBa BellecTB .Peakuusa
COEJMHEHUS , Pa3JIOKEHHs , 3aMelleHUs] U OOMEHa B HEOPraHMYECKOW M OpPraHW4ecKOoi XUMHH.
Peaxiuu 5k30- 1 3H10TepMudeckre . TermnoBoii 3¢ ekt XMMUIeCKOH peakiiui 1 TEPMOXUMHUYECKUE
ypaBHeHHs .Peakiiuy ropeHus , Kak 4yacThbli cirydail 9K30TepMUUYECKUX PEAKLUH .

CkopocTh XUMHUECKOHN peakiuun.CKopocTb XUMUUECKON PEAKIIUU .3aBUCUMOCTh
CKOPOCTHM XHUMHYECKOW pEaKIUH OT NPUPOJBl PEarupyrolux BemeCTB , KOHLEHTpaluu
TEMIEPATyphbl , TUIOMIATU MOBEPXHOCTU CONPUKOCHOBEHMSI M KaTanuzaropa. Peakuuu romo- u
rereporeHHble .JloHsTne o Kkartanmuzarope W KaraiauzaTopax. depMeHTH Kak OMOJIOrHYecKHe
KaTaJnu3aTopbl , 0COOCHHOCTH UX (PYHKITMOHUPOBAHHUS .



O0paTUMOCTh XUMHUYECKHUX peakIiiui.HeoOpatumbie u 00paTuMbie XUMUYECKHE
peaxiuu .COCTOSIHUE XUMUYECKOTO PaBHOBECHS IJIsl 0OpAaTUMBIX XUMHUYECKUX peakuuid . CrocoObl
CMEIIeHHs XMMHUYECKOro paBHOBECHS Ha IMpuMepe cUHTe3a aMMuaka . [loHstne o0 OCHOBHBIX
HAyYHBIX MPUHIHUIIAX IPOU3BOJICTBA HA IPUMEPE CUHTE3a aMMHAKa UIIM CEPHOI KUCIIOTHI .

Ponpr Boagel B XuMHUUECKHUX pe akuuu .Mcrunueie pactBopsl . PactBopumocts u
KJaccu(uKanusi BEHIECTB IO OJTOMY NPU3HAKY : pacTBOPUMBIE . MaJOpPacTBOPUMBIE U
HEPAaCTBOPUMBIE BEILIECTBA .

ONEKTPOIUTHl U HEIJIEKTPOIMUTHI .IJJIEKTponuTHyecKas auccounanus .Kuciorsl , ocCHOBaHUSA U
COJIU C TOUKH 3PEHUS TEOPUU IIIEKTPOITUTHUECKOMN TUCCOIHALINH .

XUMUYECKHE CBOWCTBAa BOJABI : B3aUMOJCHCTBHE C METAUIaMH , OCHOBHBIMH M KHCIOTHBIMHU
OKCHJAMHU , pa3liokeHue U oOpa3oBaHue KpHUCTauloruaparoB .Peaknuu rujgparanuu B
OpraHUYECKON XUMUH .

I'mnpponu3 OpraHMYeCcCKMX M HEOPraHMUYECKHUX COCJAUHEHHU H
.HeoGparumsiii ruaponu3 .O0paTuMbIii TUAPOIU3 CONEH .

I'maponu3 opraHMYECKMX COEIMHEHUHM U €ro IpPaKkTUYECKOE 3HAueHUe MJis IOJy4YEHHUs
TUAPOJM3HOTO MblIa M cnupra .buosmornyeckas ponb Trujposin3a B IUIACTUYECKOM U
SHEPreTU4ecKOM OOMEHE BEIIECTB U DHEPTUH B KIIETKE .

OKMHCIUTENbHO- BOCCTAaHOBUTENbHB epeakiuu.CreneHb OKUCICHUS
.OmnpeneneHun CTeneHu OKucieHus mo Gopmyne coenuHeHus . [loHsTne 00 OKHCIUTENBHO —
BOCCTAaHOBUTENBHBIX peakiusax . OKUCIeHHE U BOCCTAHOBJICHUE , OKHCIUTENb U BOCCTAHOBUTEID .

DNEeKTpOoaHu3. DIeKTPOIU3 KaK OKHCIUTEIBHO — BOCCTAHOBUTEIBHBIN IIPOLECC . DNEKTPOIIN3
pacIulaBoB U pacTBOPOB Ha Npumepe xJjopuaa Hatpus IlpakTuueckoe nprMeHEHue 3JIEKTPOoIn3a .
DNEKTPOIUTUUECKOE MOTYUEHUE aTFOMUHUS .

Nemouncrpanuu. IlpeBpamenue kpacaoro ¢ochopa B 6enbiii . O30HaTOp .Moaenu MOJIEKYI H —
Oyrana u wu300yTaHa .3aBUCUMOCTh CKOPOCTH PEaKIMU OT MPHUPOILI BEUIECTB Ha IMPUMEpE
B3aMMOJICHCTBHSI PACTBOPOB PA3IUYHBIX KHUCIOT OJAMHAKOBOW KOHIICHTpAIlMM C OJMHAKOBBIMU
rpaHyjJaMH IIMHKa W B3aUMOJAEWCTBUS OJMHAKOBBIX KYCOUYKOB Pa3lMYHbIX METaUIOB (MarHus ,
LIMHKA , JKEJIe3a)C COJISIHOM KUCIOTOHM .B3anmoeiicTBie pacTBOPOB CEPHOM KHUCIOTHI ¢ pacCTBOpaMH
THOCYNb(haTa HAaTpUs Pa3IMYHON KOHLEHTpAlMM W Temrmeparypbl . Mojenb KUIALIero cios
Paznoxxenne nepokcuaa BoJoposa ¢ MOMOIIbIO KaTtanu3aTopa (okcua mapranua (IV))u xaranassi
CBIpOTO Msica U cbiporo kaprodens . [I[pumepsl HeOOpaTUMBIX peaklHil , HAYIIHNX C 00pa3oBaHUEM
ocajJka , ra3a WiM Bozbl .B3zaumoneiictBue nuTtHs U HaTpus ¢ Bojoi Ilomydenue okcuna gpocdopa
(V) u pacTtBOopeHHME €ro B BOJE ; HCIBITAaHHE MOJYyYEHHOro pacTtBopa jakmycoM .OOpa3sibl
Kpuctajoruapatos .JcnelTaHue pacTBOpPOB 3JEKTPOJIUTOB M HEMIEKTPOJIUTOB Ha IMPEIAMET
JUCCOLMAILUY . 3aBUCUMOCTb CTETIEHH MIEKTPOJIMTUYECKONW JUCCOLMALMM YKCYCHOM KHCIIOTBI OT
pa3baBneHus pactBopa . I'maponus kapbunga kanbuusg . ['maposin3 kapOOHATOB IIETOYHBIX
METaJuI0B U HUTpaToB nMHKa uiau cBuHUa (II) .Ilomydenue mbina Ilpocreiimme OKHUCIUTETBHO —
BOCCTAHOBUTEJIBHBIE PEAKIUU @ B3aUMOJACHCTBHE IMHKA C COJSHOM KHCIOTOW M JKejlesa ¢
pactBopoM cynbdara menu (II). Moxgens snextponmsepa .Mojenb IIEKTPOIU3HOW BaHHBI JIJIS
MOJIyYEHUS ATFOMUHHUS .

JlaGopaTropHbie onbIThI: Ne7.Peakius 3aMeIIeHUsI MEJIH JKeJIe30M B paCTBOPE MEIHOTO KyIopoca
. Ne8 .Peakuum , maymue ¢ oOpa3oBaHuMEeM ocajka , raza u BoAbl. Ne9.Ilomydenue kuciopona
pa3joXKEeHUEM NEPOKCHIA BOAOpoJa ¢ Momouplo okcuzaa mapranua (IV) m karamasel celporo
kaptodeins . Nel0.ITonydyenue Bogopoaa B3auMoJieiicTBUeM KUCIOTHI ¢ IMHKOM. Nell Paznuunbie
CIIy4au FMApOJIN3a COJIEH .

Tema 4. BemectBa u ux cBoiicTBa (15 yacos)



M e T a 1 1 b .B3auMozaeicTBue MeETAIOB ¢ HEMETaUIaMH (XJOPOM , CEepodl U
KHCJIOPOJIOM).B3anmoielicTBie  MIEJTOYHBIX W IIEJIOYHO3EMEIbHBIX METaUIOB C  BOJOU
DJEKTPOXUMHUYECKUN pAJl HANpsHKEHUH METAIoB. B3anMozeiicTBHUE METallIoB C PacTBOpaMH
KHCJIOT U cojieil . AnmoMuHoTepMus .B3auMonelicTBre HaTpus € 3TaHOJIOM U (DEHOJIOM .

Koppo3ust merannoB .MOHATHE O XUMHYECKOM M SJIEKTPOXHUMHUYECKOW KOPPO3HH METAJIOB
.Crioco0blI 3aIIMTHI METAJUIOB OT KOPPO3UH .

He M e Tanna s .CpaBHUTENIbHAS XapaKTEPUCTHKA TaJIOTEHOB KaK HaWOOJiee THITHYHBIX
npejacraBuTesiell  HeMeTaioB .OKHUCIMTENbHBIE CBOMCTBA HEMETANIOB (B3aMMOJEHMCTBHE C
MeTaJlJIaMi U BOZ0poJioM ).BoccTaHnoBuTenbHbIE CBOMCTBA HEMETAIIOB (B3aUMOJICHCTBUE ¢ Ooliee
AIEKTPOOTPHUIIATENFHBIMUA HEMETAIIJIAMH U CIOXHBIMU BEIIECTBAMHU - OKUCIUTEISIMHU).

Kucnors Heopramumueckume U opranudueckue .Kiaccupukanus kucior
.XUMUYECKHUE CBOMCTBA KHUCJIOT : B3aUMOJCHCTBHE C METaJLIaMU , OKCHUJIAMU METAJJIOB |,
TUAPOKCUIAMH METAJUIOB , COJIIMH , ciiupTamu (peakuus stepudukanuu ) .OcoOble cBOWCTBa
A30THOM Y KOHLIEHTPUPOBAHHON CEPHOM KHUCIIOTHI .

OCHOBHHS HEOpPraHUUYEeCKHUE M OopranHuyeckue.OcHOBaHUS , UX
KIaccu(uKanus . XMMUIECKHE CBOMNCTBA OCHOBAHUH : B3aUMOJICHCTBUE C KUCIIOTAMH , KUCIIOTHBIMU
OKCHJIaMU U cOJIsIMU .Pa3nokeHne pacTBOPUMBIX OCHOBaHUH .

C o 1 n .Knaccuduxarms comneil : cperHue , KUCIble U OCHOBHBIC . XUMUYECKHE CBOMCTBA COJIEH :
B3aUMOJICHCTBUE C KUCIOTaMU , IIEJIOYaMH , MeTaJulaMu U cosiiMu IlpeacraBurenu coneil u ux
3HaueHue .XJIOpUJ HaTpus , KapOoHAT Kaiblus (CpeAHHE COJH); TUAPOKapOOHATHI HATPHUS U
aMMOHUs (KHUCIIbIE COMN); ThuIpokcokapoonar menu (I1) — mamaxut (OCHOBHAsSI COJIb).

KauecTBeHHBIC peakIuu Ha XJIOPHU] - , CyIb(aT - , U KapOOHAT — AaHUOHBI , KaTHOHBI kene3a (1) u
(1.

'eneTnueckasda CBSI3b MEXAY KJIaCCaMHU HEOPraHUMYECKUX M OpraH
MYECKHUX CcoeaAuHeHMUN . .IloHarne o reHeTHYeCKON CBSI3M M F'EHETUYECKHX PANAX
['enernyeckuii pag Hemerauia .OcoOEHHOCTh TEHETUYECKOTO PsiZla B OPraHUYeCKOM XUMUH .

JMemouncrpanuu. .Komnekius o6pasioB MetamioB .B3anmoseiicTBie HATpUs U CypbMBI ¢ XJIOPOM
, oJKemeza U ceppl .lopeHMss MarHMs W allOMUHUA B Kucioponae .BzammopeiicTBue
HIEJIOYHO3EMEIBHBIX METANIOB C BOJIOM .B3anmoselicTBie HaTpusl C 3TAHOJIOM, IIUHKA C YKCYCHOM
KHUCI0TON. AnmoMuHOTepMuUs. B3aumoeiicTBue Meny ¢ KOHLEHTPUPOBAHHON a30THOW KHCIIOTOH .
Pe3ynbTarhl KOppO3uK METAIIIOB B 3aBUCUMOCTH MO YCIOBUN UX MPOTEKAHUS. KOJUICKIUS 00pa3IoB
HeMeTa/1oB. BzaumoselicTBre XJI0pHOH BO/BI € pacTBOpoM Opomuaa ( noauna) xkanus. Komnexuus
MPUPOJIHBIX OPraHUYECKHX KHUCJIOT. Pa30aBiieHHe KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI.
B3auMopeiicTBue KOHIIEHTPUPOBAHHOM CEPHOM KHUCJIOTBI C CaxapoMm, LEJUII0JIO30M M MEJbIO.
OO0pasupl NPUPOAHBIX MHUHEPAJTOB, COAEpPXKAIIUX XJIOPHUI HATpHs, KapOoHAT Kambius, (ocdar
Kanpluss W ruApokcokapOonar Memu (II). OOpasupl NHINEBBIX TPOAYKTOB, COAEPKAIIUX
TUAPOKApOOHATHI HATPHS U aMMOHHUS, UX CIIOCOOHOCTh K Pa3OkKEHUIO MPU HarpeBaHuH. | ameHue
coabl ykcycoM. KauecTBeHHbIE peaKI[uy Ha KATUOHBI U aHUOHBI.

JlaGopaTopHubie onbiThbl: Nel2. HcnblTaHue pacTBOPOB KHCIOT, OCHOBAaHMHW M COJIEH
nHaukaropamu. Nel3. B3aummopaeicTBHE COJIHOM KHCIOTBI M PacTBOpa YKCYCHOM KHCIOTBI C
Metautlamu. Nel4. BsaumonelcTBUE CONSHOM KHUCIOTBI M PAacTBOpPAa YKCYCHOM KHCIOTBHI €
ocHoBaHUsAMU. Nel5. B3aumopaeiicTBue CONsIHON KUCIOTHI U PACTBOPA YKCYCHOM KUCIIOTBI C COJISIMH.
Nel6. Ilonydyenue u cBOICTBa HEPACTBOPUMBIX OocHOBaHUM. Nel7. 'uiponu3 XJIOpUAOB U alleTaToB
mienouHbIX MeTauioB. Nel8. O3HakoMIeHHE ¢ KOJJIEKIHUSMHU: a) METAIOB, 0) HEMETAIJIOB, B)
KHUCTIOT, T) OCHOBAHHM, /1) MUHEPAJIOB M OHMOJOTHMYECKUX MAaTEpUajoB, COAEPIKAIIUX HEKOTOPHIE
COJIU.



IIpakTuyeckasi padora Ne2. PemieHwe 5SKCIEpUMEHTANTBHBIX 3alad Ha WACHTHU(DUKAIUIO
OpPraHMYECKUX M HEOPTaHMUECKUX COCTUHEHHI.

Tema 5. XuMHSA U KM3Hb (2 yaca)

XuMus B IOBCETHEBHOM >KM3HA. MOOIIHME U YUCTSIINE cpeacTBa. [IpaBuna 6e30macHoi paboThl
CO CpEelICTBaMU OBITOBOW XMMHUH.

XUMHYECKHE BEIECTBA KaK CTPOUTEIbHBIE U IIOACJIOYHbIE Marepuainsl. DBemiecrtsa,
UCTOJIb3yeMbIe B MOIUTpaduu, )KUBOIUCH, CKYJIBIITYpE, apXUTEKTYypE.

OOme npeacTaBiIeHUs O MPOMBIIUICHHBIX CIIOCO0aX TMOJyYeHHs] XMMHUYECKHX BelecTB (Ha
IIpUMepe IPOU3BOCTBA CEPHON KUCIIOTHI).

XUMHUYECKOE 3arpsA3HEHME OKPYKAIOLIEH Cpelbl M €ro IOCJEACTBUS. bbITOBas XuMmMudeckas
I'PaMOTHOCTb.

Tema 6. MeToabl mo3HaHus B XuMuu (14)

HaquLIe METOAbl MO3HAHMUS BEIISCTB M XHMUYECKUX sBJIEHUI. Poib OKCIICpUMCHTA U
TCOPHUU B XMMHUH. MOI[GJ'II/IPOBaHI/Ie XUMHUYCCKUX IIPOLECCOB.

Y4eOHo- TemaTrdeckoe ianupoanne 10 kiacc

Ne Hasganue paznena Kon-so | B Tom uncne
4acoB KOHTD. Tect.koH | MaGop MPAKT.
paboThI TPOJIb paboThI paboThI
1 Beenenue 1
2 Teopust cTpoeHUsI OpraHUYECKUX 6 1
COCIMHEHUI
3 YrieBonopoabl U UX IPUPOIHBIE 16 1 Nel-Ne5
WUCTOYHUKHU
4 Kucnoponconepxamme 1 Ne6-Nel3
OpTraHWYECKUE COCAMHEHUS U UX 19
IPUPOJHBIE HCTOYHUKH
5 A3oTcoaepkale CoeTMHEHUs 1 Nel4
U UX HaXO0XJICHUE B )KUBOU 9
pUpoe
6 buosornyecku akTUBHbIE 8 1
OpraHUYeCcKHe COeAMHEHUS
7 ITonmeps! 7 Nel5
8 O6006111eHrEe U TTOBTOPEHHUE TIO 4 1
Kypcy «Opranudeckast XUMUs»
Hroro 70 4 2 15




VYuebHo- TemaTHdecKoe TuranupoBanue 11 kmace

Ne Hasganue pasnena Kon- | B Tom uncie
BO KOHTD. nadop. MPaKT.
4acoB | paboThI OIIBITHI paboThI
1 CrpoeHue aTomMa M NEPUOJUYECKUIN 3aKOH 6 1 Nel
J.M. MenaeneeBa
2 CtpoeHue BeniecTBa 26 1 Ne2-Neo6 Nel
3 XHUMHYECKUE PEaKIun 16 1 No7-Nell
4 BemectBa u ux cBoiicTBa 17 Nol2-Nel8 No2
5 XUMUSA U )KU3Hb 2 1
6. MeToibl TO3HAHUS B XUMHUU 1
Htoro 68 4 18 2




