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1.Ilnannpyembie pe3y/IbTaThl OCBOCHUSI YU4eOHOI'0 IpeAMeTa, Kypca
1.1. Ilnanupyemble pe3y/IbTaThbl 0CBOCHHS YU4eOHOr0 peaMeTa, Kypca

JIuunocmupimu pe3ynbTaTaMy U3ydeHHs IpeMeTa « XUMUS» SBIISIOTCS CIEYIOINE YMCHHUS
- OCO3HaBaTh €IMHCTBO U LIEJIOCTHOCTh OKPY’KAIOIIEr0 MHUpa, BO3MOXXHOCTH €r0 MO3HABAEMOCTH U
OO0BSICHUIMOCTH Ha OCHOBE JIOCTIDKEHHI HAYKH; - MOCTENIEHHO BBICTPAMBATh COOCTBEHHOE LIEIOCTHOE
MHUPOBO33PEHHUE: OCO3HABATh MOTPEOHOCTh W I'OTOBHOCTH K CAaMOOOpPa30BaHUIO, B TOM 4YHCJIE WU B
paMKax caMOCTOSITEIIbHOU AEATEIHbHOCTH BHE HIKOJIBI;
- OLIGHUBATh >KU3HEHHBIC CUTYallMM C TOYKM 3peHHs 0e30MacHOro odpasa >KU3HU U COXPAHEHUs
3JI0pOBBS;
- OLIEHUBATh IKOJIOTHYECKUNA PUCK B3aMMOOTHOUICHUH YeI0BeKa U MIPUPOJIBL;
- (hopMupOBaTH IKOIOTMYECKOE MBIIUICHHE: YMEHHE OIICHWBATh CBOIO ACSTEIBHOCTh M MOCTYIKH
JPYTUX JIIOJEH C TOUKH 3pEHUsI COXPAHEHUS! OKPYKAIOIIEeH cpesibl - TapaHTa U3HU U OJaromnoryyus
moAel Ha 3emie.
Memanpeomemnuvimu pe3yinbraTaMu H3ydeHHus Kypca «Xumus» B 10-11 kuaccax sBisercs
(hopMHpoBaHUE YHUBEpPCATIbHBIX YueOHBIX AeiicTuil (YVY [).
Pezynamuegnvie YY/I:
— CaMOCTOSITEJIbHO O0HApYKUBaTh U (OPMYJHPOBATh Y4eOHYIO NpoOieMy, ONpeAessTh Ielb
y4eOHOM JesITeTbHOCTH;
— BBIIBUTaTh BEPCUU PELICHUs IPOOJIEMbl, 0CO3HABATH KOHEUHBIN pe3ybTart,
— paboras 1o IUIaHy, CBepPATh CBOMU JIEHCTBHS C LI€NBI0 U, IPU HEOOXOJUMOCTH, BBIOMPATH U3
MPEUIOKEHHBIX U HCKATh CAMOCTOSITETILHO CPECTBA JOCTHKCHHS LEIIH;
— (MHIUMBUAYaNbHO WIM B TpyHne) IUIAH pelleHus MpoOieMbl; HCHPABJIATh OUIMOKU
CaMOCTOSITEITLHO;
— B IMAJIOTE C YUYUTEIIEM COBEPIIEHCTBOBATH CAMOCTOSATEIBHO BEIPA0OTaHHbBIE KPUTEPHH OIICHKH.
Yuenux:
- oOHapyXuBaeT U GopMyIHpyeT YIeOHYIO MPoOiieMy O pyKOBOJICTBOM YUUTEIIS;
- CTaBUT LeJdb JEATEJBHOCTH HAa OCHOBE IIOCTaBJIEHHOW NHpOOJeMbl M MpeagaraeT HEeCKOJbKO
CII0COOOB €€ JTOCTIIKECHMUS;
- CaMOCTOATENbHO AaHAIM3MPYeT YCIOBHUS JOCTHKEHUS ILeJM Ha OCHOBE Y4YE€Ta BBIJCIICHHBIX
YUUTENIEM OPHEHTHPOB JICHCTBHS B HOBOM YUeOHOM MaTepuase;
- IUTAHUPYET PECYPCHI AJIs JOCTHKEHUS LEIH;
- Ha3bIBACT TPYJHOCTH, C KOTOPHIMU CTOJKHYJICS TpPU PEIICHUH 33Ja4yd, U TpeasiaraeT MyTH HX
npeoioyieHust/ u30eranus B lajbHENIIEN 1eATeIbHOCTH.
Yuawuiica nomyduT BO3MOKHOCTh HAYIUTHCS:
— CaMOCTOSITENIFHO CTABUTh HOBbIE YUeOHBIE LIEJIN U 3a/1a4H;
- CAaMOCTOSATENIBHO CTPOUTH XU3HEHHBIE IUIaHbl BO BDEMEHHOM NEPCIIEKTUBE;
- MpPHU TUIAHUPOBAHMU JOCTM)KEHUS LIEJNeH CaMOCTOSATENBHO M a/leKBAaTHO YYMTBIBATH YCIOBHUS H
CPEICTBA UX JOCTH)KEHUS;
- BbIIEJSATH aJbTEPHATHBHBIC CIIOCOOBI JTOCTMKEHUS LENH W BHIOMpaTh Hambosee >PQeKTUBHBIN
crocoo;
- aJICKBaTHO OLEHWBATh CBOM BO3MOXXHOCTH JOCTIDKCHHS LEIH ONPEACTIEHHOW CIOXKHOCTH B
pa3nUYHbBIX cepax CaMOCTOATEIbHOM JesTeIbHOCTH.
Ho3nasamensvnuvie YY/T.
— aHAJM3NPOBATh, CPaBHHUBATH, KIacCHUUIMPOBATh U 0000IIaTh (GakThl M SIBIECHUS. BBIABIATH
MPUYHHBI U CIIEACTBUS MPOCTHIX SBJICHUH;
- OCYHIeCTBJIATh CPaBHEHUE, KIACCU(DUKAIMIO, CAMOCTOSTENIFHO BHIOMpasi OCHOBAHUS M KPUTEPHH
JUTS YKa3aHHBIX JIOTHYECKHUX OTepaItuii;
- CTPOMTH JIOTUYECKOE PACCYKIEHHE, BKIIOYAOIIEe YCTaHOBJIEHUE IPUUYUHHOCIIEICTBEHHBIX CBA3EIH;
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- c031aBaTh CXEMATHYECKUE MOJICIH C BBIICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK O0BEKTA;
- COCTABJSATH TE3UCHI, Pa3JIMYHbIC BUJIbI IJITAHOB (ITPOCTHIX, CIOKHBIX U T.I1.);
- Ipeodpa3oBbIBATh HH(POPMAIIHMIO U3 OJHOTO BUAA B APYro (TabJIUIy B TEKCT U TIp.);
- YMeTb OIpEAeNsATh BO3MOXKHBIE HCTOYHHKH HEOOXOIMMBIX CBEACHHHA, MPOU3BOAUTH TIOUCK
UH(OPMALINH, AaHATU3UPOBATH U OIICHUBATH €€ JOCTOBEPHOCTb.

Yuenux:
- OCYILIECTBISICT PACIIUPEHHBIA MOMCK WH(POPMAIMK C HUCIOJIB30BAHHEM PECYpCOB OMOIMOTEK H
HNuTepHerTa;
- CUUTHIBaeT HMH(OPMAIHIO, TPEJCTABICHHYIO C WCIOJIH30BAHUEM paHEE HEU3BECTHBIX 3HAKOB
(CMMBOJIOB) IIPU HAJIMYWUU UCTOYHHKA, COACPIKAIIECTO UX TOIKOBAHHE;
- CO3J]aeT MOZEIH M CXEMBI JUIsl penieHus 3a1ad. [lepeBouT CI0KHYIO IO COCTaBy MH(POPMALIUIO U3
rpaduuecKoro Uiy CUMBOJIBHOTO MPEACTABICHUS B TEKCT U HA000POT;
- YCTaHABIIMBAET B3aMMOCBSI3b OMTUCAHHBIX B TEKCTE COOBITHA, SIBIICHUH, ITPOIIECCOB;
- y4aCTBYET B IIPOEKTHO- UCCIIEA0BATEIbCKOMN eATeIbHOCTH;
— IIPOBOAMT HAOJIOACHUE W SKCIIEPUMEHT TI0J] PyKOBOJICTBOM yUHUTEJIS;
— OCYIIECTBIISIET BBIOOpP Hambosnee 3(PPEKTUBHBIX CIIOCOOOB pEIICHUS 3a1ad B 3aBUCUMOCTH OT
KOHKPETHBIX YCIOBUH;
— JIaeT ONpeJesieHrne OHATUSAM;
— yCTaHABJIMBAET MPUIHHHO-CIICJICTBCHHBIE CBSI3H,
— 000011aeT TOHATHS — OCYIIECTBIISAET JIOTHUECKYIO OTIEPAIMIO MepeXoa OT BHIOBBIX MPU3HAKOB K
POJIOBOMY MOHSTHUIO, OT MOHSTHUS C MEHBIIUM 00BEMOM K MOHITHIO C OOJBIINM 00BbEMOM;
— OCYIIECTBIISIET CPaBHEHHE U KJIACCHU(UKAIMIO, CAMOCTOSITEIIbHO BBIOMpAsi OCHOBAHUS U KPUTEPUHU
JUTSl YKa3aHHBIX JIOTHYECKUX OTepaIuii;
— CTPOMT KJIaccu(UKAINIO HA OCHOBE JTUXOTOMUYECKOTO JIeJIeHHsI (Ha OCHOBE OTPHUIAHMS);
— CTPOUT JIOTUYECKOE PacCyKACHUE, BKIIFOUAIOIIEE YCTAHOBICHNE TIPUYNHHO-CIICICTBEHHBIX CBSI3EH;
— OOBSICHSIET SIBJICHHSI, TPOLIECCHI, CBS3H U OTHOIIICHUS, BBISBIIIEMBIE B XOJI€ HCCIICI0OBAHUS;
— 3HaeT OCHOBBI 03HAKOMUTEIBHOTO YTCHUS;
— yMeeT CTPYKTYPUPOBATh TEKCThI (BBIAEISIET TJIABHOE U BTOPOCTENIEHHOE, IJIaBHYIO HJICI0 TEKCTa,
BBICTPAUBAET MOCJIECI0BATEIIBHOCTh OMUCHIBAEMBIX COOBITHIA);
— CTaBUTH MPOoOJIEMyY, apTyMEHTUPOBATh €€ aKTyalbHOCTb;
— CaMOCTOSITENIbHO TPOBOAWTH HCCJIEOBAaHHE HA OCHOBE MPUMEHEHHS METOJOB HAOIIOJACHHS U
HKCIIEPUMEHTA.

Kommynuxkamugnoie YY/I:
- CaMOCTOSATEIHHO OPraHU30BbIBATh yUeOHOE B3aUMOJICHCTBUE B TpyIIe (ONpeaessiTh 0OIHe HeH,
pacmipenenaTb poju, ToOroBapuBaThCs APYT C APYTOM U T.1.).

Yuenux:
— co0roAaeT HOPMBI MyOJTUYHOM pedr U perJaMeHT B MOHOJIOTE U IUCKYCCHH;
— MOJIB3YETCS aJIeKBATHBIMU PEUYEBBIMU KJIUIIIE B MOHOJIOTE (IyOJMYHOM BBICTYIIJICHUH), JAMAJIOTE,
JTUCKYCCHU;
— (hopMynupyeT COOCTBEHHOE MHEHHUE U MO3ULINI0, aPTyMEHTUPYET HX;
— KOOPAMHHUPYET CBOIO MO3HIHIO C TO3UIUAMHU TAapTHEPOB B COTPYJHUYECTBE NPU BBIPAOOTKE
o0111€er0;
— YCTaHABJIMBACT U CPABHHUBACT Pa3HbIC TOUKH 3PCHUS, IPEKAEC YEM MPUHUMATH PEIICHHS U JCNaTh
BBIOOD;
— CTIOPHT ¥ OTCTAUBAET CBOIO MO3UIIHIO HE BPaXI€OHBIM ISl ONIIIOHEHTOB 00pa3oM;
— OCYIIECTBIISIET B3aWMHBI KOHTPOJIb H  OKa3blBa€T B COTPYAHHYECTBE HEOOXOIUMYIO
B3aMMOIIOMOIITb;
— OPTaHU30BBIBACT M IUIAHUPYET Y4YeOHOE COTPYIHUYECTBO C YYHTEIEM | CBEPCTHUKAMH,
OTpeeNATh 1eNH U GYHKIINH YIaCTHUKOB, CIOCOOBI B3aUMO/ICHCTBHUS,




— ymeeT paboTaTh B IpyIe — YCTaHABIMBAET pabouyue OTHOMICHUS, 3(PPEKTUBHO COTPYIHUYAET U
CMOCOOCTBYET MPOTYKTUBHOM KOONIEPALINY;
— MHTCTPUPYETCS B TPYIIy CBEPCTHHUKOB M CTPOUT MPOJYKTUBHOE B3aWMOJICHCTBHE CO
CBEPCTHHKAMH H B3POCIIBIMU;
— YYUTBIBATh Pa3Hble MHEHUS U HHTEPECHI U OOOCHOBBIBATh COOCTBEHHYIO TTO3UIIHIO;
Yuawuiica nomyauT BO3MOKHOCTh HAYIUTHCS:
— IPOAYKTUBHO pa3pemiaTh KOHGIUKTHI HA OCHOBE Y4€Ta MHTEPECOB M MO3UIIUN BCEX YYaCTHUKOB,
MOKCKA U OI[CHKHU aJIbTEPHATUBHBIX CIIOCOOOB pa3penieHus KOH(MINKTOB;
— JIOTOBApUBATHCS W MPHUXOJUTH K 0OMIEMY PEIICHUIO B COBMECTHOM JCSITEILHOCTH, B TOM YHCIIC B
CUTYallUU CTOJIKHOBEHHSI HHTEPECOB;
— OpaTh Ha ce0s MHUIMATHBY B OPTaHU3AIIMA COBMECTHOTO JEHUCTBHS (ZI€TTOBOE JIUJEPCTRBO);
— BJIQJICTh MOHOJIOTHYECKON U JTUAIOTHYECKON (hOpMaMU pedr B COOTBETCTBUU C TPAMMATHICCKUMU
¥ CHHTaKCMYECKHUMH HOPMaMHU POJHOTO SI3bIKa;
— CJIeI0BaTh MOPAJIbHO-3TUYECKUM U IICUXOJOTHUYECKUM IMPUHILIKUIIAM OOIIEHHs U COTPYAHUYECTBA Ha
OCHOBE YBA)XXKHTEIHHOTO OTHOIIEHHUS K MapTHEpPaM, BHUMaHUS K JIMYHOCTH APYTOro, aaeKBaTHOTO
MEXJIMYHOCTHOTO BOCIIPUATHS, TOTOBHOCTH aJIEKBATHO PEarupoBaTh Ha HYXKIbI JPYTHX, B YACTHOCTH
OKa3bIBaTh MOMOIIb W SMOIMOHAJIBHYIO TOIJEPKKY MapTHEPAM B IMPOIECCE JTOCTHIKEHHUS OOIIei
LIEJIN COBMECTHOM 1€ TEIbHOCTH.
Ilpeomemubimu pe3ynbTaTaMu H3y9CHUS TIPEIMETA SIBISIOTCS CIICAYIOIINE YMEHHS:
— OCO3HAHHUE DPOJM BEHIECTB: - OMPEICISITh POJbh PA3IUYHBIX BEIIECTB B MPUPOJE U TEXHHKE; -
OOBSCHATH POJIb BELIECTB B X KPYTOBOPOTE;
— paccMOTpPeHHe XUMUYECKUX TIPOIECCOB:- TPUBOAHWTH MPHUMEPh XHUMHYECKUX IPOIECCOB B
MPUPOJIC; - HAXOAUTH YEPThI, CBUIAETEILCTBYIOIIME 00 OOIIMX MPU3HAKAX XUMUYECKUX MPOIECCOB U
WX Pa3TUIHSX;
— HCMOJIb30BAHHE XWMHUYECKUX 3HAHUW B OBITY:— OOBSACHATH 3HAYCHUE BEIIECTB B KHU3HU U
XO03sIIICTBE YeI0BEKa;
— OOBSCHATH MHP C TOYKH 3PEHUS XHMHUU: MEPEUYHCIATH OTIIMYUTEIBHBIC CBOHCTBA XMMHUYECKUX
BEIIECTB; pa3W4yaThb OCHOBHBIE XHMHUYECKHE TMPOIECCHI, OMPEIENITh OCHOBHBIC KIJIACChHI
HEOPTaHMYECKHUX ¥ OPTaHUICCKUX BEIIECTB; TOHUMATh CMBICT XUMHUYECKIX TCPMHUHOB.
— OBJIQJ/IeHHE OCHOBAaMHM METOJIOB TIO3HAHUS, XapakKTEPHBIX JUII ©CTECTBEHHBIX HAYK:—
XapaKTepu30BaTh METO/Ibl XMMUUYECKON HayKkH (HaOJII0JeHIE, CPAaBHEHUE, DKCIIEPUMEHT, H3MEPEHHE)
U UX POJIb B TIO3HAHHUU TPUPOIBL; TIPOBOIUTH XUMHUECKHUE OIBITHI U 3KCTICPUMEHTBI 1 OOBSCHATh UX
pE3yabTaThI.
— YyMeHHe OIeHHBATh IIOBEJCHUE YEJIOBEKa C TOYKM 3pPEHUS XHUMHYECKOH OE€301MacHOCTH IO
OTHOIICHHUIO K YEJIOBEKY WM MPHPOJIC: HUCIOIb30BaTh 3HAHUS XHWMHUU TIPU COOJIIOJICHUW MPaBHII
MCIIOJIb30BaHUs OBITOBBIX XUMUUECKHUX MPETapaToB; pa3inyaTh OMacHble U 0€30MacHbIe BEIIECTBA.
BbINyCKHHUK MOJYYHT BO3MOKHOCTH HAYUHTHCS:
- BBIIBUTaTh M MPOBEPSATH SKCIEPUMEHTAIBHO TUINOTE3bl O XMMHUYECKUX CBOMCTBaX BELIECTB Ha
OCHOBE UX COCTaBa U CTPOEHUS, UX CIIOCOOHOCTU BCTYIATh B XUMUYECKUE PEAKIIMH, O XapaKTepe H
MPOJYKTAX Pa3INYHBbIX XUMUUYECKUX PEaKIUii;
- XapaKTepHU30BaTh BEIECTBA IO COCTaBy, CTPOCHHUIO M CBOMCTBAaM, yCTAaHAaBJIMBATh MPUYUHHO-
CJIEICTBEHHBIE CBA3U MEXKIY JAaHHBIMU XapaKTEPUCTUKAMHU BEIECTBA;
- COCTaBIIATh MOJICKYJISIPHBIC U TIOJTHBIC MOHHBIE YPABHEHWSI 10 COKPAIICHHBIM MOHHBIM YPABHCHHSIM;
- MPOTHO3UPOBATH CIIOCOOHOCTH BEIECTBA MPOSBISATH OKUCIUTEIbHBIE WM BOCCTAHOBUTEIIbHBIC
CBOICTBA C YYETOM CTEIICHEN OKUCIICHUS JIEMEHTOB, BXOIAIINX B €70 COCTaB;
- COCTaBISITh YPaBHEHMSI pEaKluid, COOTBETCTBYIOIIMUX IOCJIEIOBATEIbHOCTH MPEBpAICHHIMA
HEOPTraHUYECKUX BEUIECTB PA3IMYHBIX KJIACCOB;
- BBIIBUTATh U IMPOBEPATH AKCIEPHUMEHTAIBHO THUIOTE3bl O Pe3yibTaTax BO3ACHCTBUS Pa3TUYHBIX
(akTOpPOB Ha U3MEHEHUE CKOPOCTH XUMHUYECKOH PeaKIiH;



- UCIIOJIB30BAaTh HpI/IO6peT€HHBIC SHAHUA OJId 9KOJIOTHYCCKH I'PAaMOTHOT'O ITIOBCACHUA B 0pr>1<a}omei/'1
cpene;

- HUCIIOJIBb30BAaTh HpI/I06p€TCHHBIC KIIFOYCBBIC KOMIICTCHIMU IIPH BBIIIOJIHCHUH IPOCKTOB U yqe6H0-
HCCIIeJOBATENBCKHX 3a/]a4 110 U3YYCHUIO CBOMCTB, CITIOCOOOB MOTYYEHHS U pacliO3HaBaHHS BEILECTB;
- 00BEKTHUBHO OLICHUBATh I/IH(i)OpMaI_[I/IIO 0 BCHICCTBAX U XUMHUUYCCKHX ITPOLECCAX;

- KPUTHYECKH OTHOCHTHCS K TICEBIOHAyYHOW WH(OpManmu, HEeToOpOCOBECTHON pekiame B
CPEeICTBaxX MacCcOBOM MH(oOpMaIuy;

- 0CO3HAaBaTh 3HAYEHHE TEOPETUYECKHX 3HAHMH MO XHMHUHM JUIA TNPAKTUYECKOW AEATEIbHOCTH
4EeJI0BCKa,

- Cco3/aBaTh MOJENM M CXEMbl /U PEUICHUS YYeOHBIX M IT03HABAaTENbHBIX 3a/a4; IOHHMATh
H€O6XOIII/IMOCTI) CO6JIIOI[GHI/I$I HpeﬂHHcaHHﬁ, npeajaraCMblx B HMHCTPYKHUAX IO HCIIOJIB30BAHHIO
JIEKapCTB, CPEACTB OBITOBOM XMMUU U JIp.

1.2.KapTa KOHTPOJIbHO-0LIEHOYHOM JeATeIbHOCTH

10 xaace (yriry6JieHHBII YPOBEHbD)

Bua koHTposs dopMa KOHTPOJIS Homep ypoka

1 mosnyromue

TemaTnueckuii Konrponsnas padora Ne 1 mo teme Ne25
«Ctpoenue u kinaccupukanus
OPraHUYEeCKUX COCTUHEHUIN»

Texymnit IIpakTueckas padora Nel. Ne75
YrieBogopo bl

TemaTtuueckuit Kontponbhas padora Ne 2 o teme Ne79
«YTI€BOIOPOABD

2 moayrogue

Texymuit [TpaxTrueckas pabora Ne2. CoupTsl Ne92

Texyrmmii [Mpaktudeckas padora Ne 3. Ne98
AJbaeruanl 1 KETOHBI

Temarnueckuit Kontpomnbnas padora Ne 3 o teme Nel03
«CnupThl U (heHOIIBI,
KapOOHWICOJIEpPXKAIINE COSAMHEHUS

Texymnit IIpakTueckas padora Ne 4. Nel18
KapOoHOBBIE KUCIIOTHI

TemaTnueckuii Konrtponsnas padora Ne 4 1o teme Nel23
«KapOoHOBBIE KUCTIOTHI, CIIOKHBIE
3(UPBIL, KUPBD»

Texymuit [Tpaktuyeckas pabora Ne 5. VrieBoasl | Nel32

Texynmi IIpakTueckas pabora Ne 6. AMUHBI. Nel45




AMUHOKHUCIIOTEL benku

TemaTnueckuii Konrtponsnas padora Ne 5 o teme Nel52
«YTIeBOJIBI M a30TCOIEPKALIHIE
COEJIMHEHUS»
Texymuit [Tpaktuyeckas padora Ne 7. Nel61
VnenTrduKanms opraHndecKux
COE€IMHEHUN
[TpomexxyTouHas HToroBast KOHTpoJIbHAs padoTa 3a 10 Nel66
aTTeCTaIys KJacc

11 kaacc (mpopuIbHBIH YPOBEHb)

Bua koHTposs dopMa KOHTPOJIS \ Homep ypoka

1 mosnyronue

TemaTnueckuii Konrponsnas padora Nel mo reme Nel2
«CTpoeHue aToMay

Tematuueckuit Kontponbnas pabota No2 o Teme No33
«Ctpoenue BeuecTBa. /lucnepcHble
CHCTEMBI U paCTBOPbI»

Texymuit [TpakTrueckas paborta Nel CxopocTh No50-51
XUMUYECKUX PEAKIUNA. XUMUAYECKOE
paBHOBECHE

Texymmit [TpakTrueckas padota Ne2 Pemenue No59
AKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEME
«I'maponus»

TemaTnueckuii Konrponsnas padora Ne3 o treme Ne62-63
«XHMHUYECKHE PEAKIINH

2 mosayroaue

TemaTnueckuit KontponbHas pabota Ne4 o teme Nel06
«XHUMHUS HIIEMEHTOB

Texymuit IIpakTrueckas padora Ne3 Ilonyuenue | Nelld
ra30B U M3y4YE€HUE UX CBOMCTB

Texymmuit [Tpaktuueckas padora Ne4 Pemenue Nell5
AKCIIEPUMEHTAJIBHBIX 3a7a4 IO
OpPraHu4eCcKoi XUMHHU

Texymmuit [Tpaktuueckas padora NeS5 Pemenue Nell6
AKCIIEPUMEHTAIBHBIX 334a4 IO
HEOPraHu4ecKoi XUMHU

Texymnit IIpakTueckas padora Ne6 CpaBHenue | Nell7
CBOWCTB HEOPraHUYECKUX U
OPraHNYeCKUX COCTUHEHUN

Texymuit [Ipaktuueckas padota Ne7 Nel18
I'eHeTHuecKkas CBsI3b MEXKAY KJIaccaMH
HEOPTraHUYECKUX U OPTaHHUUECKUX
COCIUHEHUN

TemaTnueckuii Konrtponsnas pabota Ne5 mo reme Nel21-122
«BeniecTBa 1 X CBOWCTBay

[IpomexxyTounas Htorosas koHTposbHas padoTa 3a 11 Nel32

aTTeCTalus

KJ1accC




2. Conepxxkanue yueOHOro nmpeaMera
2.1. Conep:xxanmne y4eOHOro Kypca

10 kiacc (yriry6JieHHbIl YPOBEHb)

Bgenenue (6 u)

[Ipeamer opranndeckoil xumun. OCOOEHHOCTH CTPOCHHS U CBONCTB OPraHUYECKUX COCTUHEHHUH.
3HavYeHHE W POJIb OPTaHUYECKOW XMMHHU B CUCTEME €CTECTBEHHBIX HAayK W B XH3HH oOmiecTBa. KpaTkuii
OUYEpK UCTOPHUU Pa3BUTHS OPraHUYECKON XUMHUHU.

[Ipenmochbuiku CO3AaHMUS TEOPUU CTPOEHUS: TEOPHsl paguKajJoB U TEOpUs TUIOB, paboOThl A.
Kekyne, O. ®panknanna u A.M.bytneposa, cbe3n Bpauell u ecrtectBoucnbiTateneil B r. lllmeiiepe.
OCHOBHBIE TIOJIOKEHHSI TEOPUU CTPOEHUS OpraHuyeckux coeaumHeHuit A. M. bytiepoBa. Xumudeckoe
CTPOEHHUE U CBOMCTBA OpraHMYeCcKuX BemlecTB. M3omepus Ha npumepe #-OyTraHa u n300yTaHa.

DNeKTpOHHOE 001aK0 W OopOuTab, UX POPMBI: S B p. DICKTPOHHBIC U AIEKTPOHHO-TpaduuecKue
dopmynbl aToMa yriepoja B HOPMAJIbHOM M BO3OYKICHHOM COCTOAHHUAX. KoBajeHTHas XuMudeckas
CBS3b U €€ Pa3HOBHUIHOCTH: T U 6. BomopoaHas cBsizb. CpaBHEHHE OOMEHHOTO U IOHOPHO-aKLEMTOPHOTO
MEXaHU3MOB 00pa30BaHUs KOBAJICHTHOH CBS3H.

IlepBoe BAJICHTHOE COCTOSHHE - S -THOPHAM3ALKS - HA [PUMEPE MONCKYIbl METAHA M APYIHX
ankaHoB. Bropoe BajeHTHOE COCTOSIHHE - sz-m6pwm3aum - Ha IIpUMeEpe MOJIEKYJIbl 3TUiIeHA. TpeTbe
BaJICHTHOE COCTOSIHUE - SP-THOpUIM3alus - HA MPHUMEpPE MOJICKYNbI aleTwieHa. ['eoMeTpus MoeKyl
PacCMOTPEHHBIX BEIIECTB U XapaKTEPUCTHKA BUIOB KOBAJIEHTHOW CBsI3U B HUX. Moaens ['miiecnin juist
O0O0BSICHEHHUSI B3aUMHOTO OTTAJKWBaHUS THOPUIHBIX OpOUTANIe M UX PACIOJIOKEHUS B MPOCTPAHCTBE C
MUHHUMYMOM HEpPTHUH.

Jemoncrpanuu. Komnekuys opraHM4eckux BEIIECTB, MaTePHANIOB U U3AENUN W3 HUX. Monenu
monekyn CH; m CH30H; C,H,, Co;Hy u CgHg; n-Oyrana m m3oOyrana. B3aumopeiictBue HaTpus C
ATAHOJIOM U OTCYTCTBHE B3aUMOJEHCTBUS C TUATHIOBBIM 3(upom. Komnekuus monuMepos, MPUPOAHBIX U
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CHHTCTHUYECKHUX KaydyKOB, JICKQPCTBEHHBIX TpemnaparoB, kpacuteneld. lllapocrepkHeBbie M 00BEMHBIC
moxaemu wmoisiekyn Hp, Cl,, H,O, CH4. IlapoctepxkueBbie m oObemuble momenu CHy CoHy, CoHo.
Mopenb, BBINOTHEHHAsT W3 BO3AYIIHBIX IIAPOB, JAEMOHCTPUPYIOIIAS OTTAJKUBAaHUE T'HOPUIHBIX
opOuTanei.

Tema 1. CTpoeHnue U KjiaccH(PUKAIUA OPraHUYECKUX coequHeHui (9 v)

Knaccudukanuss OpraHM4ecKux COCIMHEHHH TIO0 CTPOCHHUIO  «YIJIEPOJHOTO  CKEJEeTay:
AIUKIINYecKHe (aJIKaHbl, aTKEHbI, aIKUHBI, aJIKaJIUeHbI), KapOOLUKINUYecKre (LIIMKIOATKAHbl U apeHbl) U
rerepouukianyeckue. Kiaccupukanuss OpraHMYEeCKHX COCIWHEHUH MO (YHKIMOHAJIBHBIM TPYIIIaM:
CHUPTHI, (PEHOIBI, TPOCThIE 3(DUPHI, ATbIETH/IbI, KETOHBI, KAPOOHOBBIE KUCIOTHI, CIIOKHBIE IPHUPHI.

Homenknarypa tpuBuanbHas, pauuoHainbHas u MIOITAK. PamumonanbHass HOMEHKIATypa Kak
npenmectBeHHUK HomeHknatypel MIOITAK. Ilpunnunel oOpa3oBaHusi Ha3BaHUNW OPraHUYEeCKUX
coenunenuit no UIOITAK: 3amemienus, poloHa4aabHOW CTPYKTYpPBI, CTAPIIMHCTBA XapaKTEPUCTUUECKUX
rpynn (andaBuTHbIN TOPsSAOK). CTPYKTypHas U30MEpHS U €€ BHJIbI: H30MEPHS «YTIEPOJAHOTO CKEIeTay,
U30MEPUsI TIOJIOKEHUS (KpaTHOM CBSI3M M (YHKIUOHAJIBHOW TpPYIIIbI), MEKKJIACCOBas H30MEpHs.
IIpocTpaHcTBEHHAass U30MEpPHUS U €€ BHUIBL: N€OMETpPUYECKas M ONTHYECKas. buosornueckoe 3HaueHHe
ontuyeckoil uzomepun. OTpakeHue O0COOEHHOCTEH CTPOEHHUSI MOJIEKYJl T€OMETPUUYECKUX U ONTUYECKUX
U30MEPOB B UX Ha3BaHUAX.

Jemonctpanuu. OOpa3ipl MpeicTaBUTENECH Pa3IMYHbIX KJIACCOB OPraHMYECKHX COCIUHEHHUH U
IIapOCTEPXKHEBbIE MM OOBEMHBIE MOJENU HUX Mojekysl. Tabmuubl «Ha3BaHHe amKaHOB M aJKMIIBHBIX
3amecTuTenei» u «OCHOBHBIE KJIAaCChl OpraHndYecKux coeauHeHuin». [llapoctepxHeBble MO MOJIEKYIT
OpraHUYEeCKUX COCIMHEHUH Pa3IMYHbIX KJIacCOB. Mozeny MOJIEKYII H30MEPOB PA3HBIX BUIOB U30MEPHH.

Tema 2. XuMH4YeCKHe peakuuu B OpraHuvdeckoil xumuu (6 1)

[lonstue o peakiusax 3amenieHus. ['ajJoreHupoBaHUE aJIKAHOB M apEHOB, IIEOYHOW THUAPOIIN3
rajioreHankaHoB. [loHsaTne o peakuusax mnpucoenuHeHus. [wapupoBaHue, TUAPOTATOT€HUPOBAHUE,
rajioreHupoBanue. Peakuuu nojaumepusaluy M MonuKoHAeHcaluu. [loHsTHe o peakuusx OTIIETICHUs
(3MMMUHUPOBaHMA). ACTUAPUPOBAHME aAlKaHOB. JleruapaTanusi CHOUPTOB. JETHAPOXJIOPUPOBAHUE Ha
npuMepe rajoreHaikaHoB. [IoHSATHE O KpPEeKMHIe allkaHOB W JEMOJIMMEpHU3aluu NoauMepoB. Peakmuu
nzoMepu3anuu. ['OMOJIMTUYECKUII M TETEPOIUTUYECKUN pa3pblB KOBAJIEHTHOW XMMHMUYECKOH CBSI3U;
o0pa3oBaHUE KOBAJIEHTHOM CBSI3M MO JOHOPHO-AaKIENTOPHOMY MexaHu3My. [loHsiTue o Hykieoduie u
anektpopmie. Krnaccupukamust peakipii Mo THIY peardpyloImuxX dYacTul (HyKiIeopWwIibHbIE U
3NEeKTpO(UIIbHBIE) U IPUHLIUITY U3MEHEHHs COCTaBa MOJIEKYJIbl. B3auMHOE BIIMSHUE aTOMOB B MOJIEKYJIAaX
OpraHn4ecKux BemecTB. MHIyKTUBHBIN 1 Me30MepHbIi 3¢ dekThl. [IpaBmiio MapkoBHUKOBA.

Pacuyernble 3apaun: 1. Berunciaenue BbIXo1a NPOLYKTa PEAKLUH OT TEOPETUYECKH BO3MOKHOTO.
2. KoMOuHMpOBaHHBIE 3aa4H.

JemoncTpamuu. B3peiB cMecn MeTana ¢ xjopoM. OOeciiBeunBaHre OPOMHON BOBI ATHIICHOM U
anerwieHoMm. [lomyuenne ¢denomodopmanbaerugHoi cmonbl.  JlenmonauMepuszanus —IMOJUATHUIICHA.
ITonyuenne sTuieHa U staHosa. KpexkuHr kepocuHa. B3pbelB rpemydero rasza. ['opeHwe MeTraHa Wit
nponaH-0yTaHOBOW cMecH (U3 Ta30BOM 3aKUraikH). B3psIB cMecH MeTaHa WM MponaH-0yTaHOBOM cMecu
C KHCIIOPOJIOM (BO3TYXOM).

Tema 3. YrueBoaopoasl (24 4)

[lonsatue 06 yrneBogoponax. IlpuponHble HMCTOYHHMKHU —YTIJIEBOJOPOJIOB. Hedts u ee
MpOMBILUICHHAsT mepepadoTka. dpakunoHHAsT MEperoHka, TEPMHUYECKUW W KaTaIUTUYECKUN KPEKUHT.
IIpuponHsblii ra3, e€ro cocraB M NPAKTHYECKOE  HcmHojb30oBaHue. KameHHbI yrosb. KokcoBanue
KaMeHHoro yris. [lpoucxokneHue  MPUPOAHBIX  MCTOYHMKOB  yIJIeBOJOponoB.  Pudopmunr,
ATKWIMPOBAHUE W apoMaTu3anus HEPTEIPOMTYKTOB. DKOJIOTUYECKUE ACTICKTHI MOOBIUM, MEepepadOTKu U
MCIIOJIb30BaHUS MOJIE3HBIX UCKOMAEMBIX.

Anxanbl. ['omonorudeckuit psin U oOmast ¢opmysna ankaHoB. CTpoeHHE MOJIEKYJIBI METaHa U
Ipyrux ankaHoB. W3omepus ankaHoB. @DH3WYECKHE CBOWCTBAa ajKaHOB. AIIKaHBI B TPUPOIE.
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[TpoMbIIIeHHBIE  CMIOCOOBI  MOMYYCHHS: KPEKUHT alKaHOB, ()pakIMOHHAS TIEpPEeroHKa He)TH.
JlaboparopHble crmocoObl TMOJy4YeHHs] allkaHOB: CcuHTe3 Biopua, aekapOOKCHIUpOBaHUE COJei
KapOOHOBBIX KHCJIOT, THAPOIW3 KapOwga amroMuHUS. Peaknuum 3amenieHus. [opeHue ajikaHOB B
pa3IMYHBIX YCJIOBHMAX. TepMuueckoe pas3iokeHHe ankaHoB. M3omepusanus ankaHoB. [IpumeHeHue
ankaHOB. MeXaHu3M peakuuy PaJuKaIbHOTO 3aMEIICHUs, €ro cTaauu. [IpakThdeckoe MCIOIb30BaHUE
3HaHUU O MeXaHH3Me (CBOOOIHO-paJAMKAILHOM) PEaKIUil B MpaBUiIaX TEXHUKHU OE30MaCHOCTU B OBITY U
Ha MPOU3BOJCTBE.

Ankensl. ['omonornueckuii psg u obmas dopmyna amkeHoB. CTpoeHHE MOJICKYJIbl STUJICHA H
JIPYrux ajkeHoB. M3omepus aqkeHOB: CTPYKTypHas U MpocTpaHcTBeHHas. HoMenknaTtypa u pusnyeckue
CBOMCTBA ankeHOB. [loyyeHne 3TUIICHOBBIX YII€BOAOPOAOB W3 AJIKAHOB, rajOr€HAJIKaHOB U CIHUPTOB.
[Monsipu3anusi T-CBsI3M B MOJICKYJaxX aJKeHOB Ha mpumepe mporieHa. [lonstue o6 mHIyKTHBHOM (+1)
sbpdexte Ha TpuMepe MoOJIeKynbl TporneHa. Peakuuu —mpucoeAMHEHUs — (TaloOreHHUpPOBaHUE,
TUAPOTAIOTEHUPOBAHKE, TUApPATALINS, THAPUPOBAHUE). Peakiny OKUCICHHS U TTOJIMMEPHU3AIlMN AJIKEHOB.
[IpuMeHeHre aJKeHOB HAa OCHOBE UX CBOMCTB. MeXaHU3M peakluu MeKTPOPUIBHOTO MPUCOCTUHEHUS K
ankeHaMm. OKHUCIICHUE AJIKEHOB B «MSITKUX)» U <GKECTKUX) yCIIOBHUSX.

Ankunbl. 'omonorudeckuit psia ankuHoB. O6miast dopmyna. CTpoeHHe MOJIEKYNBI alleTUieHa U
Ipyrux ankuHoB. M3omepus ankuHoB. HoMeHKIaTypa aueTHUIICHOBBIX YIreBOAOpOIoB. I[lomyueHue
AJIKWHOB: METAaHOBBIM U KapOWAHBIM cmocoObl. dusnueckue CBONCTBA ankuHOB. Peakuun
MPUCOCIMHECHUS: TaJOTCHUpPOBAaHWE, THUIpOorajoreHupoBanue, ruapatamus (peakuus Kydeposa),
ruapupoBanue. Tpumepusanus anetwieHa B OeH3on. [Ipumenenue ankuHoB. OKHUCIICHHE ATKUHOB.
OcoOble cBOHCTBA TEPMUHAIBHBIX aJTKUHOB.

Ankaauensl. OOmias gopmyna ankaaueHoB. CTpoeHne Moyiekyn. M3oMepuss U HOMEHKIATypa
ankaaueHoB. dusznueckrue CBOMCTBA. B3anMmHOE pacnojioXeHue T-CBSA3€H B MOJIEKYJax aJIKaJueHOB:
KyMYJIUPOBaHHOE, COIPSKEHHOE, U30JIMPOBaHHOE. OCOOEHHOCTH CTPOCHHUS COMPSDKEHHBIX aJKaIUeHOB,
UX TIONy4yeHHe. AHAJOTHS B XHUMHYECKMX CBOMCTBaX QJIKEHOB M ankaaueHoB. [lonmumepuzanus
ankaaueHoB. HaTypanbHbIl M CHHTETHYECKMH Kaydyku. Bynkanuszanus kaydyka. Pesuna. Pa6oter C. B.
JlebeneBa. OCOOCHHOCTH peakIuii MPUCOCTUHECHHS K aJIKaJueHaM C COTIPSDKCHHBIMU TT-CBSI3SIMHU.

Huknoankanel. I[loHATHE 0 LWKIOaNKaHax W HMX CBoicTBax. ['oMonormueckuil psa u oOmras
dbopmyna nmkinoankanoB. Hanpsbkenue mukina B CsHg, C4Hg u CsHyg, kordopmanmu CgHip. Mzomepus
[IUKJIOATTKAHOB (TI0 «YTJEPOAHOMY CKENeTy», IHC-, TpaHC-, MEXKIaccoBas). XHMHUYECKHE CBOWCTBA
[IUKJIOATKAHOB: TOPEHHUE, Pa3lIOKECHHE, PaJWKaIbHOE 3amelleHue, mzomepusanus. OcoOble CBOWMCTBa
LUKJIONPOIIaHa, IUKJIOOyTaHa.

Apenbl. benszon kak mpeacraBuTenb apeHoB. CtpoeHue Mosekyiabl OeH3ona. ComnpspkeHue -
cBs3eil. M3oMepust 1 HOMEHKIIATypa apeHOB, UX MmoiiydeHue. [ 'omonoru 6eH3ona. Bausaue 60koBoi memnu
Ha JJIEKTPOHHYIO TUIOTHOCTh COMPSKEHHOro m-o0jlaka B MOJIEKYJaX TOMOJIOroB O€H30ja Ha mpuMmepe
ToNTyona. XMMHUYECKHEe CBOMCTBA OeH30a. Peakiinu 3aMenieHus ¢ yuactueM OeH30l1a: raloreHHpOBaHUE,
HUTpOBaHUE U ankwinpoBaHue. [IpuMeHeHne OGeH3o0lla U ero romosoroB. PagukanbHOE XJIOpUpOBaHUE
OeHzona. MexaHu3M U yCIIOBUS TMPOBEAEHUS PEAKIMU PAJUKAIBHOTO XJIOpUpPOBaHUS OeH30Ia.
Karanutnueckoe ruapupoBanue OeH307a. MexaHU3M peakuuid 3IeKTPO(UIBHOTO 3aMEelleHUSs:
TaJIOTCHUPOBAHMUST U HUTPOBaHUs O€H307a U ero roMosioroB. CpaBHEHHE pPEaKIMOHHOW CIIOCOOHOCTH
OeH30lla M TONyoJla B peakuusax 3ameunleHus. OpueHtHupymomiee naelictsue rpynnbl aromoB CHs- B
peakIusx 3aMelleHus ¢ yuactiuem Toiryosia. Opuentantsl [ u I posia B peakiusix 3aMemieHus ¢ yyacTueM
apeHoB. Peakiinu OOKOBBIX IeTeil amKkuIOeH30510B.

Pacuernsle 3agaun. 1. HaxoxneHne MoiekyasspHOH (OpMyIbl OPraHUYeCcKOro COCIUHEHUS I10
Macce (00beMy) MpOAyKTOB cropanus. 2. HaxoxaeHue MojekyaspHOH (opMysbl BellecTBa MO €ro
OTHOCHUTEIILHOU IJIOTHOCTH U MAaCCOBOH J0JI€ SJIEMEHTOB B coenHeHUsX. 3. KoMOMHUpOBaHHBIC 3a/1a4H.

demoncrpanun. Komnekuus «IIpupoaHbie HCTOUHUKH YriaeBOAOpoa0B». CpaBHEHHE MPOLECCOB
ropeauss HedTH W mpuponHoro raza. OOpa3zoBaHue HE(QTIHOW IJICHKM HA TOBEPXHOCTH BO/IBL
Karanutnueckuii kpekuHr napaduna. PactBopenue napaduna B 6€H3MHE U UCIIAPEHUE PACTBOPUTEINS U3
cmecu. [lmaBmenne mapaduHa W €ro OTHOMIEHHWE K BOAe(PacTBOPEHHE, CpPAaBHEHUE IIOTHOCTEH,
cmaunBaHue). Paznenenue cmecu OEH3HMH + BO/Ia C TOMOIIBIO AETUTEILHON BOPOHKH.



[lonyuenne meraHa W3 aneraTa HaTpUs W TUIPOKCHAA HaTpus. Mopaenu MOJEKyJ allkaHOB
IapOCTepKHEBbIE U 00beMHble. 'opeHne MeraHa, npomaH OyTaHOBOW cMecH, napaduHa B YCIOBHUSX
n30bITKa U HEJIOCTaTKa Kuciopoia. B3peiB cmecu meraHa ¢ Bo3ayxoM. OTHOIIEHHE MeTaHa, IPOIaH
OyTaHoBOM cMecH, OeH3uHa, napadguHa K OpOMHON BOJI€ U pacTBOPY NEpMaHraHaTa Kanus. B3psIB cMecu
METaHa U XJIOpa, HHUIIUHPYEeMBIi ocBelieHneM. Boccranosnenue okcuna menu (1) mapapunom.

HlapocTepxHeBble 1 00BEMHbBIE MOJIEIN MOJIEKYN CTPYKTYPHBIX M IPOCTPAHCTBEHHBIX M30MEPOB
asikeHOB. OOBbEMHBIE MOJIeNIN MOJIEKy I ajnkeHoB. [lonydenue sTeHa u3 stanona. OdeciBeYMBaHUE ITEHOM
O6pomHOiI1 Bosbl. ObecliBeUMBaHNE 3TEHOM pacTBOpa lepMaHraHaTa kainus. ['openue sTeHa.

[lonyuenue aneTtuiieHa u3 kapouaa kanpuus. Pusnyeckue cBoiicTsa. BzaumoaeicTeue aneruiaeHa

¢ O6poMHOI1 Bojioii. B3aumoseiicTBre anieTuieHa ¢ pacTBOPOM IepMaHraHaTa Kanus. ['opeHue aneTuieHa.
B3aumMopnelicTBue aleTUIIEHA C pACTBOPOM COJIM MEJIU WU cepedpa.
Mogenu (mapoctepHEBble U OObEMHbBIE) MOJEKYJd aJKaJAMEHOB C Ppa3jIMYHBIM  B3aUMHBIM
pacnojio’)keHueM m-cBsized. Jlemonmmepuzanusa kaydyka. Mojenu (LIIapocTepKHEBblE U OOBEMHBIE)
MOJIEKYJI aJIKaJAMEHOB C Pa3IMYHBIM B3aUMHBIM PACIIONIOKEHHEM T-cBsA3eil. Koarynsamus miedHoro coka
Kay4yKOHOCOB (MOJI0Yasi, OTyBAaHUYMKOB HITH (pHUKyca).

[IlapocTepkHEBBIE MOAEIN MOJEKYJ LMKIOAIKAHOB M alKeHOB. OTHOLIEHWE NMKIOTEKCaHa K
pacTBOpy IepMaHraHaTta Kajiaus 1 OpoMHOMI BoJIE.

HlapocTep)kHeBble U O00BEMHBIE MOJIEIM MOJEKYyn OeH3oja M ero romosoros. Paznenenue c
IIOMOILBIO JICIUTEJIBHOM BOPOHKM cMecu OeH301 + Boaa. PacTBopeHue B O€H301€ pa3IMYHBIX
OpPraHWYECKHUX U He- OPraHNYeCKUX (HaIpuMep, Cephl) BEIECTB. DKCTparupoBaHUE KpacuTeselt U Jpyrux
BELIECTB (HanmpuMep, noja) OEH30J10M U3 BOJAHBIX pacTBOpoB. ['openne 6enszona. OTHolIeHHEe OeH30a K
OpoMHOI1 Bozme M pacTBOpy mepmaHraHara kanus. llomyuenume HutpoOGeHn3ona. ObecuBeUMBaHUE
TOJIyOJIOM MOJIKUCIIEHHOT'O pacTBOpa IIepMaHraHaTa Kajaus 1 OpOMHON BOJIBL.

Tema 4. Ciuptsl 1 geHonbl (7 1)

Cruptel. CoctaB u knaccupukanus cnuproB. M3omepus cnupToB (MOJOKEHHE TUAPOKCUIBHBIX
IPYNIN, MEXKIAaccoBas, «yIJIEpOJHOro ckeneray). dusnueckue CBOMCTBA CHUPTOB, UX MOJTy4YEHHE.
MexxMonekyasipHas BOAOPOAHAs CBsI3b. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHHMS MOJIEKYN CIUPTOB.
XUMHYEeCKHue CBOWCTBA CHUPTOB, OOYCIOBJIEHHBbIE HAJIWYHMEM B MOJIEKYJaX THAPOKCHIIBHBIX TPYIII:
o0pa3oBaHUE  alKOTOJIITOB, B3aMMOJEUCTBHE C TaJIOTEHOBOJAOPOAAMH, MEXKMOJCKYIsIpHas |
BHYTPUMOJICKYIISIDHAS ~ JACTHApATalus, JTepuUKAIMs, OKHCICHHEe U JIeTHAPHPOBAHHUE CIIUPTOB.
OCoOeHHOCTH CBOMCTB MHOTOATOMHBIX CIUPTOB. KauecTBeHHass peakiys Ha MHOTOATOMHBIE CITMPTBHI.
Baxnelmue npencraButend cnupToB. @U3HOJIOTMYECKOE AEHCTBUE METAHOJA U ATaHOJA. AJKOTOJIN3M,
ero nocieacTeus. [IpodunakTuka ankoroiausma.

®enoinbl. DeHou, ero GU3NYECKHUE CBOMCTBA U TOJyYCHHE. XMMUUYECKHE CBOMCTBa (peHOsa Kak
¢ynkuus ero crpoenus. KucnorHele cBoiicTBa. B3zammHOe BiIMSHHME aTOMOB M TPYII B MOJIEKYyJax
OpraHWYeCKHX BemiecTB Ha mnpuMmepe deHoma. I[lomukonmeHcanmst (eHona ¢ GOpMaTbICTHIOM.
KauectBennas peakmusi Ha ¢enon. [Ipumenenune ¢enona. Kmaccuduxamms  ¢eHono. CpaBHEHHE
KHUCJIOTHBIX CBOMCTB BEIIECTB, COAEPKAIIUX THAPOKCUIBHYIO T'PYMIY: BOABI, OJTHO- U MHOTOATOMHBIX
CHHUPTOB. DNIEeKTpoUIbHOE 3aMeleHre B 0eH30Ib HOM KoJiblle. [IpuMeHeHne npou3BoHbIX (heHoa.

PacuetrHble 3a1a4u. BorancieHus o TepMOXUMUYECKUM yPaBHEHUSIM.

JemoncTpanuu.  Dusnyeckue  CBOiicTBa  dTaHoNa, mpomaHoia-l  u  Oyranona-1.
[[TapocTepkHEBBIE MOJICIH MOJEKYJI H30MepoB ¢ MonekyasipHbiMu ¢dopmyaamu Cs3HgO m C4Hy0.
KonunuecTBeHHOE BBITECHEHUE BOAOPOAA U3 criupTa HaTpueM. CpaBHEHHE peakluii TOPEHUs] AITUIIOBOTO U
IpONuIoBOro crnupTtoB. CpaBHEHHE CKOpPOCTEW B3aMMOJCWUCTBUS HATPHUS C ITAHOJOM, MPOMAHOIOM-2,
rimnepuHoM. [Tonydyenue npocroro s¢upa. Iomydenue cnoxxnoro s¢upa. [lonydenue sTeHa u3 sTaHona.
PactBopuMocTh (heHOna B Bojie mpu OOBIUHOM M MOBBIINICHHON TemiiepaType. BoitecHenue deHona u3
deHonsATa HATpPHs YroiabHOU KucioTou. Peakmus denona ¢ xnopumom xenesza (II1). Peakuus ¢peHona c
(hopMaIbICTHIOM.

Tema 5. Anbaeruabl. KeTonsl (7 1)



CrtpoeHure MOJIEKYIT albJIETHI0B U KETOHOB, MX U30MepHs U HOMEHKIaTypa. OcOOEHHOCTH
cTpoeHus KapOoHWIbHOHN rpynmbl. dusnueckue cBoicTBa GopManbIeruia u ero romojaoros. OTAeNbHbIE
MPEJICTABUTENH aJbJICTUIOB U KETOHOB. XMMHUYECKHE CBOMCTBA aJIbJIETHIOB, 00YCIOBICHHBIC HATMYUEM
B MOJIEKYJIe KapOOHUIILHOU TPYMIIBl aTOMOB (TUAPUPOBAHKE, OKUCICHHE aMMUAYHBIMU PACTBOPAMU
okcuaa cepedpa u runporcuaa meau (I1)). KauectBeHHbIe peaknuy Ha almbAeTUIbl. Peakuus
nojluKoHAeHcauuu hopmanpaeruaa ¢ penonom. OcCOOEHHOCTH CTPOCHUS U XUMUYECKUX CBOMCTB
KeToHOB. HykieoduinpHOE IprcoeIMHeHNE K KapOOHUIBHBIM coenHeHusM. [IprcoenuaeHme
[IMaHOBOJIOPOJIa U TUAPOCYIb(PUTA HaTpHsl. B3auMHoe BIusiHUE aTOMOB B MOJIeKyax. ['anmorennpoBanue
AJBJICTUIOB ¥ KETOHOB 110 MOHHOMY MEXaHU3MY Ha CBeTy. KauecTBeHHas peaKIusi Ha METHIIKCTOHBI.

Jemouncrpanuu. [llapoctepxHeBble MOJIETH MOJIEKYIT albACTUI0B U U30MEPHBIX UM KETOHOB.
Oxucnenue OeH3anpAeTHAa Ha BO3ayxe. Peakmus «cepeOpsiHoro 3epkaia». OKUCIICHUE allbIeTHI0B
rugapokcuaom menu (11).

Tema 6. Kap6oHoBbIe KHCI0THI, cJ10KHBIE IPupsbI 1 KUPHI (11 1)

KapbonoBbie kucnotel. CTpoeHHE MOJEKYNT KapOOHOBBIX KHCIOT M KapOOKCHIBHOW TPYIIIHL.
Knaccudukanus 1 HomMeHkI1aTypa KapOOHOBBIX KUCIIOT. PU3HUecKue CBOMCTBA KApOOHOBBIX KHUCIIOT U UX
3aBUCHUMOCTh OT CTpoeHus MoJekyl. KapOoHoBble KucioThl B mpuposae. buonoruueckas poib
KapOOHOBBIX KHCIOT. OOIIMe CBOWCTBA HEOPraHMYECKUX M OPraHUYECKUX KUCIOT (B3auMOJEHCTBHE C
MeTaJljlaMi, OKCHUIaMH METajulOB, OCHOBAaHMSIMH, COJIAMM). BiusHMEe yrieBOJOpOJHOIO pajgukaia Ha
CHIly KapOOHOBOHM KHUCIOTHI. Peakius stepudukanuu, ycioBus ee MpoBeACHUs. XMMUUYECKHE CBONCTBA
HEMpeAeTbHBIX KapOOHOBBIX KHCIIOT, OOYCJIOBIICHHbIE HAJIMYMEM T-CBS3M B MoJekyne. Peaxiuun
3JIEKTPO(UIIBHOTO 3aMELICHUS C yYaCTHEeM OCH30MHON KUCIIOTHI.

Crnoxuble 3¢upbl. CtpoeHue cioxHbXx 3¢upoB. M3zomepust ciaoxHbIX 3(QUPOB («yIrJIepogHOTO
ckenera» U Mexkiacconas). HomeHkmnarypa cioxxHbix 3¢gpupoB. OOpaTUMOCTh peakiuu 3Tepudukanuy,
TUIPOJIN3 CIIOKHBIX 3QHUpoB. PaBHOBECHE peakiuu 3TeprupuKaLuy + THIPOIN3a; GaKTOPhl, BIUSIOLINE HA
Hero. Pemenne pacueTHBIX 3aJa4 Ha ONpE/ETICHHEe BBIXOJIAa MPOAYKTa peakuuu (B ») OT TEOPETHUECKH
BO3MO)XHOT'O, YCTAaHOBJIEHHE (POPMYJIBl U CTPOEHHS BEILIECTBA IO MPOAYKTaM €ro cropanus (uWiu
THJIPOJIN3A).

Kupsl. Kupsl - croxxHble 3GUpbI MIHIEpUHA U KapOOHOBBIX KUCIOT. COCTaB U CTPOCHUE SKUPOB.
Howmenknarypa u xinaccudukanus xupos. Macna. Xupsl B npupoje. buonornyeckue GyHKIMN KUPOB.
CpoiictBa xupoB. OMbUICHHE XHUPOB, NodydeHHEe MblIa. OOBSCHEHHWE MOIOIIUX CBOWCTB MbLIA.
I'mapupoBanue xuakux xupos. Mapraput. Ionstue o CMC. O0bsicHeHHEe MOIOIIUX CBOWCTB MbLIa U
CMC (B cpaBHEHHUN).

JlemoHcTpanuu. 3HAKOMCTBO € (DM3MYECKMMH CBOWCTBAMH HEKOTOPBIX KapOOHOBBIX KHCIOT:
MYpPaBbHHOM, YKCYCHOM, NMPONUOHOBOM, MACJISIHOM, IIAaBEJICBOM, JIUMOHHOM, OJICMHOBOM, CTEAPUHOBOM,
OenzoiiHol. Bosronka OeH30iHON KHUCHIOTHI. OTHOIIEHHE pPa3IMYHBIX KapOOHOBBIX KHCIOT K BOJE.
CpaBHEHHME KHCIOTHOCTH CpPEIbl BOJHBIX PACTBOPOB MYPABBUHOW W YKCYCHOM KHCIJIOT OJIMHAKOBOMU
MoJsipHocTU. [lonmyyeHHe NPUATHO MaxHYLIETO CI0XHOTO 3¢pupa. OTHomeHHEe K OpOMHOH BoAe M
pacTBOpy IepMaHraHaTa Kajlus NpeaeabHOM M HempeaeabHoN KapOoHOBbIX kucioT. LllapoctepixHeBble
MOJIEJIA MOJIEKYJI CIIOKHBIX 3(HPOB U M30MEPHBIX UM KapOOHOBBIX KHCIOT. OTHOIIEHHE CIMBOYHOTO,
HOJCOHEYHOI'0 M MAIMHHOT'O Maclla K BOJHBIM pacTBOpaM Opoma U IepMaHraHara Kajus.

Tema 7. YrieBoasl (8 1)

Momno-, nu- u nosucaxapuasl. [IpeacraBurenu kaxxa0i rpynmsl. buosornyeckas poib yrieBoioB.
X 3HaueHue B )KU3HU YeJIOBEKa M 0OLIEeCTBa.

Momnocaxapuabsl. ['moko3a, ee ¢usndeckue cpoiictBa. CTpoeHue MoieKynasl. PaBHOBecus B
pacTBOpEe TUIIOKO3bl. 3aBUCUMOCTb XMMMYECKHX CBOMCTB TJIIOKO3BI OT CTPOCHHS MOJIEKYJIBI.
Bzanmonetictue ¢ runpokcuaom menu (II) mpyu KoMHATHOM TemrepaType U HarpeBaHuM, 3TepU MKaIus,
peakims  «cepeOpsiHOro 3epkajna», TuapupoBaHue. Peakuuum OpoXKeHMsS TIIIIOKO3bl: CIUPTOBOTO,
MOJIOYHOKHUCIoro. I'nmoko3a B mpupone. buosornmueckass ponb IrOKo3bl. [IpuMeHeHHE TIIIOKO3bI Ha
OCHOBE €€ CBOMCTB. PpyKTO3a KaK M30MeEp IIH0KO03bl. CpaBHEHHE CTPOCHMSI MOJIEKYJI M XMMHUYECKUX
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CBOWCTB TJTIOKO3BI U PPYKTO3bL. PPYKTO3a B IPUPOJIE U €€ OMOIOrnYecKas pob.

HMucaxapunel. CtpoeHue nucaxapunoB. BoccraHaBiuBaroomue UM HEBOCCTaHABIMBAIOLIME
nucaxapuabl. Caxaposa, JIakTo3a, MaibTo3a, HX CTpPOCHHE M Ouonorumueckas poib. I['mapomus
aucaxapuios. [IpoMbInuIeHHOE MONTY4YEHHE caxapo3bl U3 IIPUPOJHOTO CHIPBS.

ITonucaxapuasl. Kpaxman u nemitono3a (cpaBHUTENbHAs XapaKTEpPUCTUKA: CTPOEHUE, CBOMCTBA,
O6uonoruyeckas poib). Guznueckue cBoiicTBa nmoaucaxapuaoB. XMMHUYECKHE CBOMCTBA MOJIMCAXapUIOB.
I'mpponu3 nonucaxapunoB. KauecTBeHHas peakuuss Ha Kpaxman. llonmmcaxapuiabl B IHpupojae, HUX
O6uonornyeckas ponb. IlpuMmenenue noaucaxapuaoB. [loHaTHe 00 HCKYCCTBEHHBIX BOJIOKHAX.
BsaumojeiicTBue 1101036l C HEOPraHUYECKUMHM U KapOOHOBBI MU KUCJIOTaMU - 00pa30BaHKUE CIOXKHBIX
3¢hupos.

Jemonctpanuu. OOpasibl yriaeBOAOB W W3JENWH W3 HHUX. B3ammojeiicTBue caxapo3sl ¢
runpokcunoM meau (II). Ilomydenue caxaparta Kaiblids U BbIIEJIECHHE caxapo3bl U3 pacTBOpa caxapaTa
Kkanpius. Peakuuss  «cepeOpsHOro 3epkaja» g IVIIOKO3bl. B3aumonelcTBue  TIUIIOKO3BI €
bykcuHCepHUCTON KucinoTol. OTHOIIEHHE PacTBOPOB Caxapo3bl U MajbTO3bl (JJAKTO3bI) K THAPOKCHIY
mean (II) mpu nHarpeBanuu. O3HaKOMIIEHHE € (U3NYECKUMH CBOMCTBAMM LEJUIIOJIO3bI U Kpaxmala.
HaOyxaHnue nenirono3sl U kpaxmana B Boje. [lonydyeHue HUTpaTa 1euItoI035l.

Tema 8. Azorconep:kamue opranndeckue coequuenusi(10 u)

Amunbl. CoctaB u crpoeHue amuHoB. Kitaccudukamusi, n3oMepuss 1 HOMEHKJIATypa aMHHOB.
Anmudatnueckue amuHbl. AHWIMH. [lomydyeHne aMHHOB: aNKUIUPOBAHHWE AMMHAKa, BOCCTAaHOBIICHUE
HUTpocoeuHEeHNH (peakuus 3uHuHa). PU3NUYECKUe CBOMCTBA aMMHOB. XMMHUYECKHE CBOWCTBA aMUHOB:
B3aUMO/ICIICTBUE C BOJOM M KUCIOTaMU. | 'OMOJIOTMUECKUi psii apOMaTUYECKUX aMUHOB. AJIKWJIMPOBAaHUE
U alWJIUpOBaHWE AaMHHOB. B3anMHOe BIUSHHME AaTOMOB B MOJIEKyJaXx Ha IpUMepe aMMHUaka,
anudaTHIECKUX U apOMaTUIECKUX aMUHOB. [[prMeHeHe aMUHOB.

AMuHOKHUCIOTH U 6enku. CocTaB U CTPOEHHE MOJIEKYJT aMMHOKUCIOT. M3oMeprs aMUHOKHUCIIOT.
JIBOMCTBEHHOCTh KHCIIOTHO-OCHOBHBIX CBOWCTB aMHMHOKHCJIOT W €€ Mpu4yuHbl. B3aumopeiicTeue
AMUHOKHCJIOT C OCHOBAaHMUSAMH. B3aumonelcTBHE aMMHOKHCIOT C KUCJIOTaMH, 00pa30BaHME CIIOKHBIX
s¢upoB. Obpa3zoBaHNEe BHYTPUMOJEKYISPHBIX cosiell (OumosipHOro noHa). Peakiwst moJTUKOHIEHCALUT
aMUHOKHUCJIOT. CHHTETHYECKHE BOJIOKHA (KalpoH, PHAHT WU Ap.). buonornyeckas ponb aMHUHOKHCIOT.
[lpumeHenne amMUHOKHCIOT. benku kak mnpupojHbie Ouomonumepsl. llenmTwaHas rpymnma aToMOB U
nentuaHas cBs3b. [lentuael. benku. IlepBuunasi, BTOpWYHAs W TpPeTUYHAST CTPYKTYPHI OEJIKOB.
XuUMHUECKUE CBOMCTBA OEJIKOB: TOpPEHHUE, JACHATypalus, THAPOJIN3, Ka4eCTBEHHbIE (IIBETHBIC) PEAKIIUU.
buonornueckune ¢pyHkuum 6enkoB. 3HaueHHe OenKoB. YeTBepTHUHAS CTPYKTypa OCIKOB Kak arperarus
OenKOBBIX U HEOEIKOBBIX MOJIEKYI. I mobanpHast mpobiieMa O0eIKOBOTO rOJI0JJaHUS U ITYTH €€ PeIICHHS.

HyxnennoBbie kucnotel. OONMil miaH CTPOCHUS HYKICOTHIOB. [IoHATHE O MUPUMUIMHOBBIX H
MyPUHOBBIX OCHOBaHUsAX. llepBuuHasi, BTOpUYHAsET U TpeTHYHas CTPYKTypbl Mojekynsl JIHK.
buonornueckas pons JJHK w PHK. I'ennas umxenepus m OuotrexHosnorus. TpaHcreHHble (OpMBI
JKUBOTHBIX U PACTCHUM.

Hemoncrpanuu. dusnueckue cBoiicTBa MeTUiIaMuUHA. ['opeHne MeTwinamuHa. B3zaumopeincTBue
AHWIMHA W METHJIAMUHA C BOJIOM W kuciotamu. OTHOIIeHHEe OCH30lla M aHWIMHA K OpOMHOW BoIE.
OxkpammBaHue TKaHEH aHWIMHOBBIMH KpacuteisiMu. OOHapykeHuEe (YHKIMOHANBHBIX TPYNI B
MOJIEKYJIaX aMUHOKHUCIOT. HeuTpanuzamuss meaoun aMUHOKHCIOTOM. HelTpanuszauus KUCIOTHI
aMUHOKHUCIIOTOU. PacTBopeHue u ocaxaeHue OEnKoB. JAeHaTypaius O0enkoB. KauecTBeHHbIE peakIy Ha
6enku. Monenu monekynsl JJHK u paznuunsix Buno mosekyn PHK. O6pa3ubl mpoayKToB MUTaHUS U3
TpaHCTEHHBIX (OPM PACTEHUH W KUBOTHBIX; JIEKAPCTB M MPENapaTroB, H3TOTOBJIEHHBIX C MOMOUIBIO
T€HHOW MH)KCHEPUHU.

Tema 9. Buonornyeckn akTuBHble BemecTsa (14 4)

Burtamunsl. Ilonstue o Butamuuax. Mx kimaccudukanus u o6o3HaueHue. Hopmbl moTpediaeHus
BUTaMUHOB. BonopactBopumble (Ha mnpumepe ButamuHa C) U KUpOpAcTBOpUMbIE (Ha MpUMeEpe
BUTaMMHOB A u P) Butamussl. [lonsTie 06 aBuTaMMHO3aX, TUMEp- U TUIIOBUTaMUHO3axX. [Ipodunaktrka
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aBUTaMUHO30B. OTnenbHBbIE MNpeAcTaBUTENU BojopacTBopuMblx ButamMuHOB (C, PP, rpynmer B) u
JKUPOPACTBOPUMBIX BUTaMHHOB (A, P, E). MIx OGuomoruueckas poss.

@epmentsl. [losTHe 0 (epMeHTaxX Kak O OMOJIOTMYECKHX KaTalau3aTropax OETKOBOM MPHPOIBL.
3HayeHue B OMOJIOIMM U NMPUMEHEHUE B NpoMbliuieHHocTH. Knaccudukanus gepmentoB. OcobeHHOCTH
CTPOCHUSI M CBOWMCTB (PEPMEHTOB: CEJNEKTHBHOCTh U 3((PeKTHBHOCTH. 3aBHCHMOCTh aKTHBHOCTH
depmenta ot Temnepatypsl U pH cpeabl. OcoOEHHOCTH CTPOEHHMsI M CBOMCTB B CpPaBHEHHUHU C
HEOpPraHUYECKUMHU KaTaJu3aToOpaMHu.

I'opmonsl. [loHATHE O TOpMOHAX Kak OMOJIOTMYECKM AKTUBHBIX BELIECTBAX, BBITOJIHSIOLIMX
SH/IOKPUHHYIO PETYJSIUI0 KU3HEAESITEIbHOCTH OpraHu3MoB. Kiaccugukaiys ropMOHOB: CTEPOUBI,
IPOM3BOJIHBIE AMMHOKHUCIIOT, IOJIUIENTUIHBIE U O€NKOBble TOpMOHBL. OTaeNbHBIE NpEACTaBUTEIN
TOPMOHOB: ACTPAJNOJ, TECTOCTEPOH, UHCYJINH, aIpEHAJIMH.

JlexapctBa. [ToHATHE O JIeKapcTBax KaKk XMMHOTEPANEBTUUECKUX IIpenaparax. I pyIsl JeKapcTB:
cynb(haMuIbl (CTPENTOIHT), AaHTHOUOTHKY (TICHUIIMJUTHH), acnupuH. be3omacHbie criocoObl TPUMEHEHHUS,
nekapcTBeHHble (opMmbl. KpaTkue ucTopuuyeckue CBEAEHUS O BO3HUKHOBEHUHM M Pa3BUTUHU
XUMHOTEpanuu. MeXaHu3M JEHCTBUSIT HEKOTOPBIX JIEKAPCTBEHHBIX IPENapaToB, CTPOECHUE MOJIEKYII,
INPOTHO3UPOBAHME CBOWCTB Ha OCHOBE AaHaJlM3a XHMMHUYECKOTO CTPOCHHUSA. AHTHOMOTHKH, HX
KJ1accu(UKalys 10 CTPOEHUIO, TUITY U CHEKTPY AeHCTBUs. AucOakTepuo3. HapkoTuku, HapKoMaHus U ee
npoQHUIaKTHKA.

Jdemonctpanuu. OOpa3upl BuUTaMUHHBIX mpenaparoB. [lomuBuramunuel.  Mmoctpanuun
¢dororpaduii KUBOTHBIX C Pa3IUYHBIMU (opMaMu aBUTAMHHO30B. CpaBHEHHE CKOPOCTH Pa3NIOKEHHS
H,0; mon neiictBuem (epmenta (kaTanasbl) U Heopranumdeckux karanuzatopos (FeCls, MnO,). [Tnakat
WIK KOJOrpaMMa C HM300paKeHHEM CTPYKTYPHBIX (hOpMyJ 3CTpajnoiia, TECTOCTEPOHA, aJpeHAlMHA.
BzaumopeiictBue anpenanuna ¢ pactBopoM FeCls. benkoBas npupoja uHCynMHA (IBETHBIE PEAKIUU HA
6enkn). [Tnakatel WM KogorpaMMel ¢ popMynamMu amMuaa Cyib()aHUIOBOM KUCIOTHI, TUTHAPOPOTUEBOI
1 JIOXKHOHM TUTUAPOPOIUEBOM KUCIOT, OCH3WINEHULIWUINHA, TETPALMKINHA, IeOoTaKCHUMa, aCTUpHHA.

Xumuueckuit npakmuxym (7 u)
1. YraeBogoponsl. 2. Coupthl. 3. Anbaerunsl 1 kKeToHsl. 4. KapOoHOBbIE KHCIOTHL. 5. YTIEBOIbI.
6. AMHHBI, aMUHOKHCJIOTEI, OEIKH. 7. Unentuduxaius opraHndeCcKuX COSTMHECHHI.

11 kaace (mpoguIbLHBIN YPOBEHbD)

Tema 1. Ctpoenue atoma (12 4)

ATOM — cioXHas uacTHma. Snpo M anekTpoHHas oOosouka. JlokasaTreiabcTBa CIIOKHOCTH
CTpPOEHHUSl aToMa: KAaTOAHbIE M PEHTreHOBCKHE Iyud, (GoTodddeKT, paanoakTUBHOCTb. OTKphITHE
3IIEKTPOHA, MPOTOHA U HeWTpoHa. Monenu crpoenus atoma (Tommcona, Pesepdopna, bopa). Mukpomup
u Makpomup. [yamusm wyactuir Mukpomupa. KBaHTOBO-MeXaHMYECKHE MPEICTaBICHHUS O CTPOCHHH
aToma.

CocrositHue DJIEKTPOHOB B aTome. HykIOHBI: mMpoTOHBI W HeWTpoHbl. Hykmuawsl. M300aper u
u30Tonbl. KBaHTOBO-MEXaHMUYECKUE MPEICTABICHUS O MPUPOAE AJIEKTPOHA. DIEKTPOHHOE O0JaKo H
opbutans. KBantoBele uncima. @opma opoburtaneit (s, p, d, f). DHepreTuyeckue ypoBHH U TOAYPOBHH.
CrpoeHne 3JIeKTPOHHBIX 000JI0YEK aTOMOB. DJIEKTPOHHBIE KOH(PUTYpAIlMA aTOMOB 3J1eMeHTOB. [IpuHimmn
[Maynu u mpaBuno ['yapma, mpaBuno KiieukoBckoro. 3nekTpoHHO-Tpaduyeckue ¢GopMyiasl aTOMOB
sreMeHTOB. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOSHUSI aTOMOB XpOMa, Me/IH, cepedpa U JPYrux 3JIEMEHTOB.
DnekTpoHHas Kiaccu(UKaIMs 3IEMEHTOB: s-,p-, d- u f-cemelicTaa.

BaneHTHbIe BO3MOXHOCTH aTOMOB XMMHYECKUX JIEMEHTOB. BajieHTHBIC 37IeKTpOoHBI. BaneHTHbIe
BO3MOXXHOCTH aTOMOB XHMHUYECKUX 3JIEMEHTOB, OOYCIIOBICHHBIC YHCIIOM HECIApPEHHBIX 3JEKTPOHOB B
HOPMaJIbHOM ¥ BO30YXXJIEHHOM COCTOSHHSAX. Jlpyrue ¢axToppl, OmnpeAensionye BaJICHTHBIC
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BO3MOXXHOCTH aTOMOB: HaJIM4ME HEMOJEIICHHBIX JIEKTPOHHBIX Map W HAJIW4YHE CBOOOTHBIX OpOUTANIeH.
CpaBHeHUE MOHATUHN «BaJICHTHOCThY U «CTETIEHb OKUCIICHUSY.

Ilepuonueckuil 3aK0H U NIEPUOAMYECKas CUCTEMa XUMHUUYECKuX ieMeHToB 1. 1. Men-neneeBa u
cTpoeHue aroma. lIpeanochbuIKM OTKPBITHS MEPUOIUYECKOTO 3aKOHA: HAKOIICHHE (DaKTOIOTHYECKOro
MaTepuana, pabotsl npeamectBeHHUKOB (U. 5. bepriennyca, U. B. [lebepeitnepa, A. D. lllankypTya, Jx.
A. Heronennca, JI. FO. Metiepa); cwe3n xumukoB B Kapiicpya. JInmunoctaele kauectBa J[. Y. Menaeneena.

Otkpeitne  JI. WM. MeHnneneeBblM mepuoandeckoro 3akona. [lepBas  dopmymupoBka
nepuoanueckoro 3akoHa. Crpykrypa Ilepuomnueckoil cuctembl 37IeMEHTOB. [ opu3oHTalIbHAS,
BEpPTHUKaJIbHAS U JUAroHajJbHas NEPUOIUYECKUE 3aBUCUMOCTH.

[lepuoanueckuii 3akoH M cTpoeHue aroma. M3otombel. CoBpeMEeHHas TpPAKTOBKA MOHSITHUS
«XUMHYECKHUH dmeMeHT». Bropas dhopmynupoBka nepuogmueckoro 3akoHa. Ilepuonudeckas cucrema /.
W. MenneneeBa u ctpoeHre aroma. OHU3NYECKUIl CMBICT MOPAIKOBOTO HOMEpa 3JEMEHTOB, HOMEPOB
rpynnsl ¥ nepuoja. [IpuunHbel M3MEHEHHS METANIMYECKUX M HEMETAJJIMYECKHX CBOWCTB 3JIEMEHTOB B
rpynmnax v nepuojax, B TOM 4Hciie OONbIINX U cBepXO0oibiuX. TpeThs GpopMynupoBKa MepuoIndecKkoro
3aKOHA. 3HAUCHHUE TMEPUOJUYECKOr0 3aKOHA M MEPHOJUYECKON CHUCTEMBbI XMMHUUYECKHX 3nemeHToB J[.U.
Menneneesa ais pa3BUTHS HAYKU U IOHUMAaHUS XUMHUYECKON KapTUHBI MUpa.

Jdemonctpanun. ®Porordpdexr. Katomuwie isyun (3JIEKTPOHHO-Ty4YeBblE TPYOKH), MOJAEIU
AJIEKTPOHHBIX 001aKoB (opOuTasnei) pazauuHoi Gopmbl. Paznuunble BapuanThl Tabmaun [lepuoanueckoit
cucteMbl xumHuueckux odyemeHToB J[.M.MengeneeBa. OOpas3ibl MNPOCTHIX BEIIECTB, OKCHUIIOB U
TUAPOKCUIOB JIEMEHTOB 3-TO IIEPUO/A U IEMOHCTPALIUS X CBOMCTB.

Tema 2. CTpoenne BemecTBa. JlucnepcHbie cHCTEMBI H pacTBOPbI (21 )

Xumuueckas cBs3b. EnMHAs nmpupoja XUMHUYECKOM cBs3u. [loHsATHE O XMMHYECKOW CBA3M Kak
npoliecce B3auMOJCHCTBUS aTOMOB ¢ 00pa30BaHMEM MOJIEKYJ, HOHOB M PaJlKajoB. BHabl XUMHUECKOM
cBA3U. AMOpQHBIE M KpUCTAJUIMUECKHe BemiecTBa. MoHHas XumHuYeckass CBS3b M HOHHBIE
KpUCTAJIIIMYeCKHe penieTkr. CBOMCTBA BEIIECTB ¢ MOHHOW KpUCTaNIMYecKol pemerkoi. KoBaneHTHas
XUMHUYecKass  CBsi3b ~ MeToa  BaJeHTHBIX CBA3€dl B 0Opa3oBaHMM  KOBaJEHTHOM  CBS3H.
ONEeKTPOOTPULIATENIBHOCT U PA3HOBUAHOCTH KOBAJIEHTHOM CBS3M IO 3TOMY IPHU3HAKY: INOJspHas U
HenoJsipHasi. Crioco0 nmepekpbIBaHUs 3JEKTPOHHBIX OpOuTasiel U KiaccupuKalusg XUMUYECKOH CBSA3H 10
TOMY TNPU3HAKY: G- U T-CBA3M.KpaTHOCTh KOBAJIEHTHBIX CBSi3ed M MX KiIacCU(UKAIUS IO 3TOMY
IIPU3HAKY: OAMHApHAas, ABOWHAs W T.n. CBOWCTBA KOBAJEHTHOW XUMHUYECKOW CBS3U: HACHIIIAEMOCTb,
HaIpPaBJIEHHOCTb, JMUIOJIbHBI MOMEHT. [lonspHOCTE CBSI3M M MOJSPHOCTH MoJieKyld. Kpucramimyeckoe
CTPOEHHUE BEILECTB C ITUM THIIOM CBSI3H, UX (PU3NYECKHE CBOMCTBA.

Meramnyeckass XuUMH4Yeckass CBsi3b. Du3nyeckwe CBOMCTBA METAUIOB Kak  (yHKIHA
METAJNINYECKON CBA3H U METAJNINYECKON PEIIECTKH.

BopmoponHast cBsi3p M MexaHM3M €€ 00pa3oBaHMs. MEXMOJNEKYISpHbIE H BHYTPHUMOJICKYIISPHBIC
BOJIOPOJIHbIE CBsI3U. (DU3MYECKHE CBOWCTBA BEIIECTB C BOJOPOJHON CBA3bIO. buosormyeckas poiib
BOJIOPOJHOM CBSA3U B OPraHU3allvU CTPYKTYp OMONOIUMEDPOB.

Ban-gep-BaanbcoBo B3auMojelcTBUe. EnuHas mpupoaa XMMHUYECKUX CBA3€H: MOHHAS CBS3b Kak
IIPEACIIbHBINA Cllydald KOBAJCHTHOW IOJISIPHOM CBSI3U; IEPEXOJ] OJHOIO BHJAA CBSA3M B JIPYroil; pas3HbIe
BUJIBI CBA3U B OJJHOM BEILECTBE U T. .

I'ubpunuzanms opOuTaneid W reoMeTpus MOJEKyd. Teopus THOpWAM3ALMU M OTTAIKHUBAHUS
BaJICHTHBIX nap. Tumel rubpuausanuu: spS-rH6sz[H3auHﬂ y aJKaHOB, BOJBI, aMMMAaKa, aIMasa; sz_
ruOpuau3anyst 'y COoeAuMHEeHuil Oopa, ajIKeHOB, apeHOB, TUEHOB M rpadura; sp-ruOpuam3anus y
COEMHEHUH OepusIIns, aJKUHOB U KapOuHa. [ 'eoMeTpus MOJIEKyYI epEeYNCICHHbBIX BELIECTB.

Teopus crpoenuss xumudeckux coequHeHuid A.M. Bytneposa. [Ipennocsiiku co3gaHusi TEOpUU
CTPOCHMSI XUMUYECKUX coeauHeHul: paboThl nmpeamectBeHHUKOB (JK.b. Jlroma, ®@. Benep, LI.®. XKepap,
®.A. Kekyne), cve3n ecrectBoucnbiTarenedi B Ilneliepe. JInunocTHele kadectBa A.M. Bytieposa.
OCHOBHBIE TIOJIOKEHUSI TECOPUM XUMUYECKOTO CTPOCHMSI OPraHMYECKUX COEAVMHEHHH W COBPEMEHHOU
Teopuu cTpoeHusd. 3omepusi B OpraHM4ecKol 1 HEOPraHMYECKOM XUMHUHU. B3auMHOE BIIMsIHUE aTOMOB B
MOJIEKYJIaX OPraHUYECKHUX U HEOPraHNYECKUX BEILECTB.
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OcCHOBHBIC HAmNpPAaBJICHUS PA3BUTUS TEOPHH CTPOCHUS OPraHUYECKHX COCIUHEHUH (3aBUCHMOCTD
CBOICTB BEIIECTB HE TOJBKO OT XHMHUYECKOTO, HO U OT HUX OJJIEKTPOHHOTO M MPOCTPAHCTBEHHOTO
cTpoenust). UHayKInoHHbIN 1 Me3oMepHbI 3¢ dexTsr. CTepeoperynspHOCTb.

JlnanekTuyeckue OCHOBBI OOIIHOCTH JBYX BEIYIIUX TEOPHH XUMUU. J(MaJeKTUYECKUE OCHOBBI
oOmHocTH mepuoauueckoro 3akoHa J[J. MenneneeBa um teopum ctpoenuss A.M. byriepoBa B
CTaHOBNIEHUH (paboThl TMPEAIIECTBEHHUKOB, HaKomieHue (HaKTOB, y4dacTHE B CbhE3/laX, PYCCKUU
MEHTAJIUTET), peIcKa3aHuu (HOBbIE 3JieMeHTHI - (Ga, Se, Ge U HOBBIE BELIECTBA - U30MEPHI) U PA3BUTUU
(Tpu GOPMYIUPOBKH).

[Tomumepsl opranuveckue u Heopranmueckue. [lomumepbl. OCHOBHBIE TOHSATHS XHUMHH
BBICOKOMOJICKYJISIPHBIX COCIMHEHUIN: «MOHOMEp», «IIOJHMEp», «MaKPOMOJIEKYIa», «CTPYKTYpHOE
3BEHO», «CTENEHb MOJUMEpPU3ALMMNY», «MOJEKyJIsgpHas wmacca». CrnocoObl IOJY4YeHHUS MOJUMEPOB:
peakuuu TOoNUMEpH3alMl M ToJuKOoHIeHcanuu. CTpoeHue TNOJUMEpPOB: TeoMeTpuueckas (opma
MaKpOMOJIEKYJ, KPUCTAUNIMYHOCTh U aMOpP(QHOCTb, CTEPEOPEryisipHOCTb. [lomumepsl opranuuyeckue u
Heoprannueckue. Kayuayku. [Inactmaccel. Bonokna. buononumepsi: 0elky U HYKJIEHHOBBIE KUC-TOTHI.
Heopranuueckue monuMepbl aTOMHOTO  CTPOEHMs  (QJUIOTpPONHBIE  MOAM(UKAIMK  YIIIepoJa,
KPUCTAIIMYECKU KPEeMHHM, CEeNeH W TEeJUTyp LEMOYeYHOrO0 CTPOCHHMS, NUOKCHA KpPeMHHS U Op.) U
MOJICKYJIIPHOTO CTPOCHHMSI (cepa MIacTHIecKas v ap.).

Uuctele BemecTBa U cMecH. Knaccudukaus XuMu4eckux BemiecTB mo yrctore. CoctaB cMecei.
PactBopel. PactBopumocTs BemecTB. Kiaccudukarmusi pacTBOPOB B 3aBUCHMOCTH OT COCTOSIHHUS
pPacTBOPEHHOT'O BeIIECTBa (MOJICKYJSPHBIE, MOJICKYISIPHO-MOHHHBIC, MOHHbIE). THUIBI PAacTBOPOB IO
COJIep>KaHHIO pacTBOPEHHOr 0 BelecTBa. KoHLleHTpanys pacTBOPOB.

[lonstTue o pgucnepcHbIXx cuctemax. JlucrmepcuoHHass cpena u gucnepcHas ¢asza. Tumsl
JMCTIEPCHBIX CHCTEM M MX 3HAU€HHUE B MPHUPOJE W JKU3HU YeJoBeKa. J[McTiepcHBIE CUCTEMBI C KHIKOM
Cpeloii: B3BECH, KOJUIOMJIHBIE CHUCTeMbl, WX kiaccupukamua. 3omu u renud. Dddekr Tunpans.
Koarymsnus. Cunepesnc B remusx.

Pacuernnie 3amaum. 1. Pacuetsl mo xumuueckum ¢opmynam 2. PacueTsl, CBs3aHHBIE C
MOHATUSAMHM  «PAaCTBOPUMOCTBY», «MaccoBasi JOJIs» M «OObEeMHas JoJis» KOMIIOHEHTOB CMECH,
«pPacCTBOPEHUE KPUCTAJUIOTHIPATOBY. 3. BhIuncieHue MOJISPHON KOHIIEHTPAIIMH PACTBOPOB.

JemMoncTpanuu. Mojenu KpUCTAJUIMYECKUX PEIIETOK BEIIECTB C PA3JIMYHBIM THUIIOM CBSI3EH.
Mopnenu MoOIeKyNl pa3uyHOW reoMeTpuu. Mojenu KpUCTAJUTMUECKHUX PEIIeTOK ajama3a u rpadura.
Mopenu MoJeKya U30MEPOB CTPYKTYPHON M MPOCTPAHCTBEHHON M3omepuu. Mojienu KpucTasindecKux
PELIETOK METAJIJIOB.

Konnekuust mnactmace u BosiokoH. OOpa3iibl HEOPraHMYECKUX MOJTMMEPOB: CEephl MIACTUYECKOM,
docdopa kpacHoro, kBapma u ap. Monemu monekyn 6enxoB u JJHK. OOpasubl pa3nuyHBIX CHCTEM C
xuakoit cpenoit. Koarymsmus. Cunepesuc. Dddext Tungans.

JlaGopaTopHbie onbIThl. 1. 3HAaKOMCTBO C KOJUICKIMEW NHUIIEBBIX, MEIUIMHCKUX U
OuoornyecKux rejei u 3ojei. 2. [TomydeHue KoIonaHOro pacteopa xmopuaa sxeesa(lll)

Tema 3. Xumunueckue peaknuu (30 1)

Knaccudukanus XMMHYECKUX peakifii B OpraHUuecKoil u HeopraHudeckod xumuu. [loHsTHE 0
XMMHUYECKOH peakluu, €€ OTIMYMe OT sAepHOoW peakuuu. Peakuuu, unymue 0e3 H3MEHEHUs
KauyeCTBEHHOI'0 COCTaBa BELLIECTB: aJIZIOTPONU3ALIMSL, N30MEpU3aLHs U ToiMMepu3anus. Peakuuu, naymme
C H3MEHEHHEM COCTaBa BEIIECTB: MO YMUCIY W COCTaBY pearupyroliux M oO0pa3yoUIMXCs BELIECTB
(pa3noxeHusi, COCIUHEHMsI, 3aMelIeHHs,, OOMeHa); MO0 M3MEHEHMIO CTETECHEH OKUCIEHUS 3JIEMEHTOB
(OKHCIIUTENIBHO-BOCCTAHOBUTENIBHBIE PEAKIMU M HEOKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKLUH); IO
TEIIOBOMY 3P QeKTy (3K30-U dHAOTEPMUYECKHE); 10 (pa3e (rOMO- M TeTepOreHHBIE); 10 HAIPaBICHUIO
(oOpatuMble W HeoOpaTuUMbIE); IO  HCIOJB30BAaHUIO  Karaiau3aropa  (KaTalUTH4YEeCKHEe MU
HEKaTaJIUTUYECKNE); M0 MEXaHU3My (paJuKalbHbIE M HOHHBIE); MO BHUJY 3HEPIHMM, WHULUUPYIOLIEH
peakimo (poToxuMuyeckue, paaualMoOHHbIE, 3JIEKTPOXUMHUYECKUE, TepMoxuMudeckue). OcobeHHoCTH
KJIaccu(PUKaMU peakiuii B OpPraHMYECKOW XWMHUH. BeposSTHOCTh MPOTEKaHHS XUMUYECKHX PEaKIH.
3aKOH COXpaHEHUs JHEpruu. BHyTpeHHSs 2Heprus M 3K30- U HHAOTEPMHUYECKHE peakuuu. TeruioBoi
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apdexT xuMudeckux peakuuil. Tepmoxumuueckue ypaBHeHHs. Teruiora oOpasoBanusi. IlonsTue 00
sHtanenuu. 3akoH .M. I'ecca m crnemctBust m3 Hero. DHTporus. DHeprusi ['m66ca. Bo3mokHOCTH
MPOTEKAHUsI PEAKIM B 3aBUCUMOCTU OT U3MEHEHHUSI SHTAJIBIIMYA U SHTPOIIHUH.

Ckopoctp xumuyeckux peakuuil. Ilpenmer xumunueckoir kuHeTukd. [loHsiTHE O CKOpOCTH

peakuun. CKOpOCTbh TOMO- M T€TEPOre€HHON peakluu. JHEprus aKTUBALMU. DJIEMEHTAPHBIE U CIIOKHBIE
peakuuu. QakTOphl, BIUSAIONIME HA CKOPOCTh XUMHUYECKOW pEaKIMU: MPUPOAA PEarupyroninx BeEIIeCTB;
temrneparypa (3akoH Banr-I'odda); koHneHTpamuss (OCHOBHOW 3aKOH XHWMHYECKOW KHHETHUKH);
Katajau3aTopsl. KaTanus: romo- U rereporeHHbIH; MeXaHU3M JIEHCTBUS KaTtanu3zatopoB. depmeHTh. Mx
CpaBHEHME C HEOPraHMYEeCKHMMM Kataiau3aTtopamMu. DOEpMEHTATUBHBIM Karaiau3, €ro MEXaHHU3M.
WHrubutopsl W  KaTaqUTHYECKHE SAbl. 3aBUCUMOCTh CKOPOCTH pEAaKIHH OT TMOBEPXHOCTHU
CONPUKOCHOBEHMSI pEarnpyroIluX BEIECTB.
OOpaTtuMoCTh XMMHUYECKUX peakuuid. XuMudeckoe paBHoBecHe. [IoHATHE O XMMHUYECKOM PaBHOBECHH.
PaBHOBecHble KOHLIEHTpalMH. JIMHAMUYHOCTH XMMHYECKOTO paBHOBecus. KoHcTaHTa paBHOBECHS.
Cwmemienne paBHoBecus. DakToOpbl, BIUSAIONINE HA CMEIICHUE PAaBHOBECHS: KOHILIEHTpPALUs, JAaBICHUE U
temnieparypa. [Ipunnun Jle-IllaTense.

DNEKTpONUTHYECKass AUCCOLMAIMS. OJNEKTPOJIUTBI U  HEIJIEKTPOJUTHI. DJINEKTPOJUTUUYECKAS
qucconyanvsa. MexaHu3M JUCCOLMAIUKU BEIIECTB C Pa3IMYHBIM TUIIOM XHUMHUYecKOW cBs3u. CBolicTBa
noHOB. KaTtnoHsl U aHuMoHBL. KUCHOTHI, CONM, OCHOBAaHUSA B CBETE 3JIEKTPOJIMTHUECKOM JHCCOLMALIMH.
CremneHp 53JEKTPOJUTHUECKON JMCCOIMALMM, €€ 3aBUCUMOCTh OT MPUPOJbI AJIEKTPOJIIUTA M  €ro
KoHUeHTpauuu. KoHcranta puccounmauuu. CryneHuyaTas [IUCCOLMALUA SJEKTpoIUTOB. Peakuuu,
IIPOTEKAIOIIME B paCTBOPax 3MEKTPOIUTOB. [IponsBeienne pacTBOPUMOCTH.

Bopoponueni mnoxkazarens. Jluccoumanms Boabl. KoHcranta nucconuanuu Bozasl. MonHOe
npousBesieHne Boibl. Bogopoansiii mokazatens pH. Cpeabl BOIHBIX paCTBOPOB AJIEKTPOJIUTOB. 3HAUCHUE
BOJIOPOJIHOTO MOKA3aTessl Uil XUMUYECKUX M OMOJIOIMYECKUX MPOLIECCOB.

Iuaponus. [lonsitue «ruaponus». ['maponn3 kak oOMEHHBINA mporiecc. [ Uapoau3 opraHudecKux
coequHeHu# (yrimeBonoB, OenkoB, AT®d) — kak XMMHYecKas OCHOBa OOMEHa BEIIECTB M KaK OCHOBA
HHEPreTHUecKOro oOMeHa B )KUBBIX OpraHu3Max. [ uAposIn3 OpraHndecKiuX BEUIECTB B IPOMBIIIEHHOCTH.
['upponu3 HeopraHudeckux BewecTB. [uaponus coseid - Tpu cayyas. CTyneHYaTbld THUIPOIIHU3.
HeoOGpatumsrii rugponus. [Ipaktuueckoe npuMeHEHHE THAPOIIU3a.

Pacuernsle 3apaun. 1. PacueTsl no TepMOXMMHYECKUM ypaBHEHUSM. 2. BoluucieHue TernaioBoro
abdexra peakmuu MO TEMIOoTaM OOpa30BaHMUS PEArupPyIOIIMX BEIIECTB U MPOAYKTOB pPEaKIUH. 3.
Omnpenenenne pH pactBopa 3a1aHHON MOJSIpHOI KOHIIEHTpauuu. 4. Pacuet cpegHeil CKOpOCTH peakiuu
M0 KOHIEHTPALUsSM pEarupyrommx BemiecTB. 5. BplunMcieHuss ¢ HCHOJB30BaHUEM  TOHSATHUS
«TeMIepaTypHbIi KOAPPHUIMEHT CKOPOCTH peakium». 6. HaxoxaeHne KOHCTaHTBl paBHOBECHS PEAKLIUU
10 PaBHOBECHBIM KOHIICHTPAIMSAM U ONpEeIeIeHIE UCXOIHBIX KOHIIEHTPAIIUI BEIECTB.

JleMoHCcTpanuu. AJIOTpONHBIE TpeBpalieHus cepbl U pochopa. Moxaenu H-OyTaHa U U300yTaHa.
[Tonmyuenue Kucnopoaa 13 Nepokcua BOIOPOAa U BOJBI; AeTuaApaTanus staHona. llenouka npesparieHuit
P — P,05 — H3POy; cBolicTBa CONITHON M YKCYCHOM KUCIIOT; PEaKIHH, UAYIIHEe ¢ 00pa30BaHUEM OCaJIKa,
rasa U BOJBI; CBOICTBa METAJUIOB; OKHCJIEHHE ajibJiernjia B KUCJIOTY M CIUpTa B anblaeruia. Peakuun
TOPEHUSI; PEAKLIMU SHIOTEPMHUUECKUE HAa MPUMEPE PEAKIUU Pa3IoKeHUs (3TaHOJa, KaJTUHHOW CEeNUTPHI,
U3BECTHAKA WM Mejla) M HK30TepMHUYECKHE Ha MpHUMepe peakuuid coeanHeHus (oOeclBeurBaHUE
OpoMHOI BO/IBI M pacTBOpa IEpMaHIraHaTa Kajlus STHWICHOM, rallleHue U3BeCTH U Ap.). B3aumoneiictue
[IUHKA C paCTBOPAMHU COJITHOM M CEpHON KUCJIOT MPU Pa3HBIX TeMIIepaTypax, IpU pa3HbIX KOHIIEHTPAIHIX
COJIIHOM KHCJIOTHI, pa3jIoKEHHE IMEPOKCHJAa BOJOpOJa ¢ Momollplo okcujaa mapranua (IV), xaranasbl
CBIPOTO Msica M cbIporo kaprodens. B3aumozeiicTBie mMHKa C pa3TuYHON MOBEPXHOCTHIO (IIOPOIIKA,
IBUTH, TPAHYII) C KUCIOTOMH. MOJIenb «KHIsIero cios». CMelieHne papHoecus B cucteme Fe °F + 3CNS
<> Fe(CNS)3; omMbUIeHHE KUPOB, PEaklUK dTepUPUKAIIMU. 3aBHCUMOCTh CTETICHH JJICKTPOJIUTHYCCKON
JUCCOIMAINM YKCYCHOM KHCIIOTBI OT pa3baBnenusi. CpaBHeHue cBoicTB 0,1H pacTBOpoB cepHOW u
CEpPHHUCTON KHUCJIOT; MYPaBbHMHOW U YKCYCHOM KHUCIIOT; THUAPOKCHIOB JIUTUS, HATPUS U KaJHA.
Nuaukatopsl U1 U3MEHEHHE HMX OKpPacKd B pasiuyHbIX cpenax. CepHOKUCIbIA U (epMEeHTATUBHBIN
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THJIPOJIH3 YIJIEBOAOB. [ 'Maposnn3 kapOOHATOB, Cynb(haTOB, CHIMKATOB IIEJIOYHBIX METAJIOB; HUTPATOB
nuuka win ceuHIa (II). ['uaponns kapOouaa KaabIus.

JlaGopaTtopHblie onbIThl. 3. [lonydeHne Kuciaopoaa paszioKeHHUEM MEPOKCHIa BOAOPOaa U (MIIH)
nepMmanranata kanud. 4. Peakuuu, uaymme ¢ oOpa3oBaHHeM OcaJKa, Ta3a M BOJBI JUIsl OPraHUYECKUX U
HEOpPraHW4ecKux KHUcioT. 5. Mcmonb3oBaHue MHAUKATOPHON Oymaru anst ompeneneHust pH ciroHsl,
JKEIYAOYHOTO COKa W JPYTMX COKOB OpraHu3ma denoBeka. 6. PasHble ciydyan ruaponnsa cojei.
HccnepoBanue cpelibl paCTBOPOB C MOMOIIbIO HHAUKATOPHOU Oymaru.

Tema 4. BemecTBa n ux cpoiictsa (59 4)

Knaccudukanus nHeopranndeckux BemiecTB. [IpocTeie U cioxHbIe BemecTBa. biaropousie rassl.
Oxcuzpl, UX Ki1accupukamus, Apyrue OWMHApPHBIE COCOUHEHUS (TaJlOTEHHIBI, CyIb(GUABI, KapOumbl).
['unpokcunbl (OCHOBaHMS, KUCIOPOACOAEpKAIIUe KUCIOThI, aM(poTepHble THUIPOKCHIbI). KucnoTel, ux
knaccudukanus. OcHoBaHusi, ux kimaccuukanus. Coiau cpeaHue, KUCIble, OCHOBHBIC, IBOWHBIC,
CMEILIaHHBbIE.

[lonsaTe 0 KOMIUIEKCHBIX coequHeHMsX. KomruiekcooOpa3zoBaTelb, JIMTaH/bl, BHYTPEHHSS U
BHEIHAsA cdepa. KoopauHanmoHHOe dYHCIO KOMIUIeKcooOpaszoBaTens. Jluccouuanusi KOMIUIEKCHBIX
coeauHeHul. llpumenenue, posb B IpUpoOJE.

Knaccudukanus opraHMueckux BeIIEeCTB. YTJIEBOJAOPOJAbI U KJacCHU(HUKAIUs BEIIECTB B
3aBUCUMOCTH OT CTPOCHHS YIJIepOAHON menu (anudaTudeckue U IMUKINYSCKUE) U OT KPaTHOCTH CBsI3e
(mpenenbHbIe U HenpeaenbHble). 'omonornyeckuii paa. [Ipon3BoiHbIE YIII€BOJOPOIOB: TaJOr€HAIKAHBI,
COUPTHI, (EHOJBI, aNbIAETUIABl M KETOHbI, KapOOHOBBIE KHUCIIOTHI, IMPOCThIE M CIOXHBIE 3(UPHL,
HUTPOCOEIMHEHHUS, AMUHbI, AaMUHOKHUCIIOTBHI.

Mertamel. [lonoxenne meramoB B nepuoandeckor cucreme [.M. MenzaeneeBa u CTpoeHHE UX
atoMoB. IIpocTeie BelecTBa — METaJlIbl: CTPOCHHUE KPUCTAUIOB U METAJUIMYECKash XMMHUYECKas CBS3b.
Annorponusi. O6mue pu3ndeckne CBOMCTBA METANIOB. PsAll cTaHIAPTHBIX AJIEKTPOIHBIX MOTECHIIHAJIOB.
OOmme XMMHUYECKHE CBOMCTBa METaUIOB (BOCCTAHOBUTENIbHBIE CBOICTBA): B3aMMOJEHCTBUE C
HeMeTaJllaMH (KHUCIOPOJOM, rajJoreHaMH, Cepoil, a30TOM, BOJOPOJOM), C BOJOM, KUCIOTaMH U COJIIMU B
pacTBopax, OpraHMYEeCKUMH COSAMHEHHUSIMU (CIUPTaMU, TalloTeHaJKaHaMH, (EeHOJIOM, KHCIOTaMH), CO
niesiouaMu. 3HaueHre METauIoB B MPUPOJIE U B )KU3HU OPTaHU3MOB.

Kopposus  meramuioB.  IloHstne — «koppo3uss  MeTauIOB».  XHMHUYECKas  KOPPO3Hs.
OnexTpoxumuueckast Kopposus. CrocoOsl 3alIUThl METAIIIOB OT KOPPO3HH.

OOmme crocoObl MOTydYeHUs] MeTaioB. MeTaiuibl B pupoje. Metamtyprusi U ee BHJBL: MUPO-,
TUAPO- U DIIEKTPOMETAIUTYPIHsl. DJIEKTPOJIM3 PACIUIABOB M PACTBOPOB COEJWHEHHWN METAIIIOB U €ro
IIPAKTUYECKOE 3HaUCHHE.

[Tepexonubie metamibl. XKenezo. Menab, cepeOpo; IIUHK, PTYTh, XpOM, MapraHel] (HaX0XJICHHUE B
IPUpOJIE; TOJYyYEHHE U INPUMEHEHHE IPOCTBIX BEILIECTB; CBOWCTBA MPOCTHIX BELIECTB; BayKHEHIINE
COCTMHEHUS ).

Hewmeraisl. [lonoxenue Hemerauios B nepuogudeckon cucreme .M. Menaeneesa, CTpoeHHE UX
aTOMOB. OJEKTPOOTPUIATEIbHOCTh. MHepTHbIE Tra3bl. JIBONCTBEHHOE TMOJOXEHUE BOJOpOAA B
NepuoanyYecKoi cucreme. Hemeraiuel — mpocTeie BemecTBa. MIX aTOMHOE M MOJIEKYJISIPHOE CTPOEHUE.
Amnotponuss M €€ MNpUYMHBL. XHMHYECKHE CBOMCTBA HeMeTaioB. OKHUCIUTENIbHBIE CBOMCTBA:
B3aMMOJICHICTBUE C METaJJIJaMHM, BOJOPOAOM, MEHEE AJIEKTPOOTPULIATEIbHBIMU HEMETAJUIAMH,
HEKOTOPBIMU CJIO)KHBIMU BellleCTBaMU. BoOCCTaHOBUTEIBHBIE CBOMCTBA HEMETAJIOB B PEAKLUAX CO
¢GTOpPOM, KHCIOPOAOM, CIOKHBIMU BEIIECTBAMU-OKUCIUTEISIMU (a30THOM M CEpHOM KHCIOTAaMH U Ip.).
Bonopoansie coenunenuss HemertamwioB. [lonyueHune ux cuHTE30M M KOCBEHHO. CTpOEHHME MOJIEKYT U
KPUCTAJIJIOB 3TUX coequHeHui. ®Puznueckue cBoiicTBa. OTHOIIEHHME K BojJe. VI3MeHeHue KHCIOTHO-
OCHOBHBIX CBOMCTB B [IEpUO/AaX U IpyHIax.

HeconeoOpasyromue u coeodpa3yrommue OKCHIbL.

Kucnopoanbie kucinoTel. Mi3MeHeHre KUCTOTHBIX CBOMCTB BBICIIMX OKCHAOB M TMAPOKCHIOB HEMETAIIIOB
B IIepHoax U rpymnmnax. 3aBUCUMOCTb CBOMCTB KUCJIOT OT CTETIEHH OKUCIIEHUS HEMeTaJlja.
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Kucnotel opranmueckue u Heopranudeckue. KHCIOTBI B CBETE NPOTOIUTHYECKOW TEOPHH.
ConpsikeHHbIE KUCIOTHO-OCHOBHBIE Mapbl. Kiaccudukanys opraHM4ecKuXx M HEOPraHMYECKHUX KHCIIOT.
OO0mure CBOWCTBA KUCIIOT: B3aUMOJICHCTBUE OPTraHUYECKUX M HEOPTAaHMYECKUX KHCIOT C METallaMH, C
OCHOBHBIMH OKCHAAMH, C aM()OTEpPHBIMH OKCUAAMH U THAPOKCUAAMHU, C COJIIMU, 0Opa30BaHUE CIIOKHBIX
a¢upoB. OCOOEHHOCTH CBOWCTB KOHIICHTPUPOBAHHOW CEPHOU M a30THON KUCIOT. OCOOEHHOCTH CBOMCTB
YKCYCHOM M MypaBbUHOW KUCIIOT.

OcHoBaHUs OpraHudeckue U Heopranumdeckue. OCHOBaHUS B CBETE MPOTOJMTHUYECKON TEOPHHU.
Knaccudukanus opraHM4ecKuX U HEOPraHMYECKHX OCHOBaHHMM. XMMHUYECKHE CBOWCTBA IIeiIoYeil U
HEPaCTBOPUMBIX OCHOBaHMU. CBOWCTBa OECKHCIOPOIHBIX OCHOBaHMIA: aMMHaKa M aMHUHOB. B3anmHoe
BJIMSIHUE aTOMOB B MOJIEKYJIE aHUJIMHA.

AmboTepHbIC OpraHNYECKHe U HEOPraHUIEeCKUe COeTUHEHUs. AM(OTEPHBIC COCTMHCHUS B CBETE
MPOTOIUTHYECKOH TeOopuu. AMQOTEPHOCTh OKCHIOB U THUIPOKCHIOB HEKOTOPBIX METaJlIOB:
B3aMIMOJICHCTBHE C KHCJIOTaMH M IenodamMu. AMQPOTEpHOCTh aMUHOKHUCIIOT: B3aUMOJICHCTBUE
AMUHOKHUCIJIOT CO MIeJI0OYaMH, KUCJIOTaMH, CIUPTaMH, APYr ¢ ApyroMm (0Opa3oBaHUE MOJIUMEITUIOB),
oOpa3oBaHue BHYTPEHHEW COH (OUIIOJISIPHOTO UOHA).

['eneTnyeckas cBsI3b MEXK/y KJIacCCaMU OPraHUYECKUX U HEOpraHWYeCcKUx coenuHeHui. [lonsitue o
TEHETUYECKOU CBSI3M M T€HETUYECKUX PsAIaX B HEOPraHMYECKOM M OPraHM4ecKod XUMHU. ['eHeTnueckue
psaapl MeTanmna (Ha TMpuUMepe Kalblus M JKele3a), HeMmeTayuia (Ha TpuMepe cepbl U KpPEeMHUs),
MEePEXOHOTO dJIeMEeHTa (Ha mpuMepe [HMHKA). ['eHeTWdeckue psiapl M TeHEeTHYeCKas CBS3b B
OpraHMYeCcKOW XUMHH (IJIs COeIMHEHUH, COMAepKalliuX JBa aroMma yriepoaa B MoJieKyle). EIuHCTBO
MUpa BEIIECTB.

Pacuernsble 3agauu. 1. Beruncnenue macchl win o0beMa MPOAYKTOB pPEaKIMHU MO M3BECTHOM
Macce Wi 00beMYy HMCXOJIHOTO BEIIECTBA, COAEpIKAIIEro NmpuMecd. 2. BelyuciieHre Macchl MCXOIHOTO
BEILIECTBA, €CJIM U3BECTEH MPAKTHUECKUHN BBIXOJl M MAacCOBAasl OJIA €r0 OT TEOPETUUECKH BO3MOKHOTO. 3.
Breruucinenuss mo XMMHUYECKUM YpPaBHEHHSIM PEaKIMil, €ClIM OJTHO W3 pPearupylolux BEIIECTB JaHO B
u30biTKe. 4. OmnpeneneHue MOJEKYISIPHONH (OPMYIBl BEIIECTBA MO MAaCCOBBIM JOJISIM 3JIEMEHTOB. 5.
OmnpeneneHne MOJEKYIpHOH (QOpMyJbl Ta3000pa3HOTO BELIECTBA IO H3BECTHOM OTHOCHTEIHHOU
IUIOTHOCTA M MAacCOBBIM JOJSM d3JeMEHTOB. 6. HaxoxaeHue MonekynspHOW (OpMyIbl BEIIECTBA IO
Macce (00bemy) mpoaykToB cropanus. 7. KoMOMHUpOBaHHBIC 3aa9H.

Hemoncrpanun. Komnekuus «Kmaccudukanuss HEOpraHMYECKUX BEMIECTB» U 00pasiibl
npeactaButeneit  kmaccoB. Kommekmusa «Knaccudukanys opraHWYecKUX BEIIECTB» W 00pasibl
npeAcTaBUTEeNe KiIaccoB. MoOJEnu KPUCTAUIMYECKUX PEIIeTOK MeTauioB. Koiekiuss MeTamioB ¢
pa3HbIMH (QU3MYECKUMHU CBOWCTBaMHU. BzaumopeiicTBue: a) JNWUTUS, HATpus, MarHus M Kejle3a C
KHUCIIOPOJIOM; 0) MIETOYHBIX METAIJIOB C BOJIOW, CIUPTaMu, JEHOJIOM; B) IIHKA C PACTBOPAMH COJISTHOU U
CEpHOM KHUCIIOT; I') HATPUS C CEPOM; 1) aJIOMUHUS C MOJIOM; €) XKeJle3a C pacCTBOPOM MEIHOI0 Kyropoca;
’K) aJIOMHHHS C PAaCTBOPOM €aKOro Hatpa. OKCHAbl U THIPOKCUABI XpOMa, UX MOJYyYE€HHUE U CBOMCTBA.
[lepexon xpomaTta B OuxpomaTr u obpatHo. Koppo3usi METaIJIOB B 3aBHCUMOCTH OT YCJOBHH. 3amura
METAJJIOB OT KOPPO3WU: 00pa3llbl «HEP:KaBEEeK», 3alIUTHBIX MOKPHITUN. Kommekuus pya. DIeKTposu3
pacTBOpOB cojiel. Moienn KpUCTaUTMUEeCKUX PENIeTOK Moja, anMasa, rpadura. Amtorponus docdopa,
cepbl, Kuciopoaa. BzaumonelicTBue: a) BOAOpPOJa C KUCIOPOAOM; 0) CYpBMBI C XJIOPOM; B) HATpHUs C
MOJIOM; T) XJI0pa C pacTBOPOM OpoMUa Kallus; 1) XJIOPHOH M CEpOBOJIOPOIHOM BOJIBI; €) 0OecIiBEeUBaHNE
OpOMHOI BOJIbI STHWJIEHOM WJIM aneTwieHoM. [lonydyeHnue u cBoiicTBa XJI0pOBOJIOPOAA, COISTHOW KHUCIOTHI
n amvuaka. CBOWCTBa COJSHOHM, pa30aBIICHHOW CEpPHOM M YKCYCHOW KuCIOT. B3ammopeiicTeue
KOHIICHTPUPOBAHHBIX CEPHOM, a30THOW KHCIOT W pa30aBICHHOW a30THON KHUCIIOTHI C MeIbl0. Peaknus
«cepeOpsHOro 3epkaiia» i MypaBbUHOM KHCIOTHL. B3anMmopeiicTBue pacTBopa THIPOKCHIA HATPHUS C
KHCJIOTHBIMH OKcuaaMu (okcuaom yraepona (IV)), amporepHbIMU THAPOKCHAAME (THAPOKCHAOM IIHHKA).
B3aumopeiicTBue amMMuaka € XJIOPOBOJOPOJOM M BOJOM. AHAJNOTMYHO [Ji1 METWUJIAMUHA.
B3aumoselicTBue aMMHOKHCIIOT € KUCIOTaMH U 1ienodamu. OCylecTBIEHHE IEPEXOI0B:

Ca — CaO — Ca(OH),; P — P,05 — H3PO4 — Caz(POy),; Cu — CuO — CuSO4 — Cu(OH); — CuO
— Cu; C,HsOH — C,Hs — CoHyBr,.
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JlabopaTopHble onbIThl. 7. O3HakoMiIeHHE C OOpa3llaMd TMPEJACTABUTEICH pPa3HBIX KIIACCOB
HeopraHuueckux BemiectB. 8. O3HakomyleHHME ¢ oOOpa3laMu MpeAcTaBUTENeH pa3HbIX KJIAcCOB
OpPraHMYeCKHX BemecTB. 9. B3ammopeicTBHE MHOTOATOMHBIX CHHPTOB W TIIOKO3bI C (DETMHIOBOM
)kunkocThio. 10. KadyecTBeHHBIE peakuUM Ha HOHBI Fe?* u Fe®. 11.B3anMoneiicTBe METAJUIOB C
pacTBopaMu KHCIOT u cojieid. 12. O3HakomieHne ¢ Koyuiekuen pya. 13. BanMopaelicTBie amoMUHUS C
pacTBopaMu KUCJIOT U mmienodeid. 14. TlonyueHune ruipokcua aqOMUHUASA U U3y4eHHE ero aM(pOTEpHBIX
cBoiicTB. 15. KauecTBeHHbIE peaklMM Ha KaTUOHBI Menu. 16. Pasnoxenue ruapoxcuna meau (II). 17.
[TonydyeHue u ucciiejoBaHUEe CBOMCTB TMApokcHuaa IuHKa. 18. KauecTBeHHbIE peaklMM Ha rajJoreHH[-
oHbl. 19. O3HakoMJIeHHE C KOJIJIEKLMEN NPUPOIHBIX coequHeHuil cephl. 20. KauecTBeHHbIE peaklMM Ha
cynbpui-, cyabQur- u cyabdpar-onsl. 21. KauecTBeHHas peakuus Ha MOH aMMOHMsA. 22. Pacnio3HaBaHue
HutpatoB. 23. KauectBeHHas peakuuss Ha ¢docdar-uoH. 24. IlomyueHue Yriaekucioro rasza Hu
uccliieioBaHue ero cBoiicts. 25. KauecTBeHHas peakuus Ha kapOoHAT-uOH. 26. [lonyueHne KpeMHHUEBOI
KHUCJIOTHl B3aMMOJICMCTBMEM pacTBOpa CHJIMKaTa HAaTpUsl C  CWIBHOM Kuciotoil. 27. PactBopeHue
KPEMHHEBOM KHUCJIOTHI B ILEJIOUH.

Tema 5. XuMus B :ku3HU o0mecTnBa (14 yacoB)

XuMHUYECKasi TPOMBIIIICHHOCTh. XUMHAYECKass TeXHOJIOTHsl. HaydHble TPUHIMITEI XUMUYECKOTO
npousBojicTBa. Ceipbe. DHeprus. 3amuTa okpyxkatomeit cpenbl. Oxpana tpyna. [IpouszBoacTBo ammuaka
U MeTaHoa B cpaBHeHUH. buorexnonorus. Hanorexuomiorus.

OCHOBHbBIC HaNpaBJIEHUS XUMHU3ALUH CEJIbCKOTO XO35AHCTBA. YIOOpEeHHs M MX KilacCU(UKaIUS.
Xumuueckast Menuopanus noys. [lecTuuas! 1 uxX Kiaccuukanus. XUMHA3aIus )KHBOTHOBOICTBA.

JlekapcTBa. Morone U YHUCTALIME CPEACTBA. XUMHUYECKHE CPEICTBA T'MTUEHBI U KOCMETHKH.
MexayHaponHasi CHUMBOJHMKA 1O YXOIy 3a TEKCTHJIBHBIMH HU3JCNUSMH. MapKHUpOBKa Ha YIMaKOBKaX
MUILEBBIX MPOJYKTOB U MHPOPMALIKS, KOTOPYIO OHA CUMBOJIU3UPYET.

demoncTpanuun. BugeodpparMeHTsl 10 MpOU3BOACTBY aMMUaka U MeTaHoja. Ciaiapl U apyrue
BUJICOMATEepHalibl, WJUIOCTpUpylomue Ouo- u  HaHoTexHojoruu. Kosekuus «MuHepaabHbIe
ynoOpennst». Komtekmus nectuiuaoB. BupeodparMeHTHI 1O XWMHYECKOW MEITHOpalMyd TI0YB U
XMMM3ALMU )KUBOTHOBOZICTBA. JloMalIHss, aBTOMOOMIIbHASL allTEYKU U alTeyKa XMMUYECKOTro KaOuHeTa.
KoIeKust MOFOIINX U YUCTSIIIUX CPEIICTB.

JlaGopaTopHble onbIThbl. 28. O3HakomiieHHEe C o0Opas3laMu CpeACTB OBITOBOW XUMHHM U
JICKApCTBEHHBIX TMPENapaToB, HW3ydeHHE WHCTPYKIMHM K HUM 10 TPABWIBHOMY H O€30IT1acCHOMY
npuMeHeHnto. 29. M3ydyeHne MeXAyHapOIHOW CHMBOJHMKHU IO YXOAY 32 TEKCTHJIBHBIMH H3JEIUAMU U
MapKUPOBKH Ha yIaKOBKaX MUIIEBBIX MPOJTYKTOB.

Xumuueckuii npaxmuxym (7 1)

1. CxopocTh XUMHUECKUX peakuuil. XuMU4eckoe paBHOBecHe. 2. PerieHue sKkcrepuMeHTaIbHbIX
3agad mo Teme «Il uaposmsy. 3. Tlomydyenwe ra3oB W wu3ydyeHHEe HX CBOWCTB. 4. Pemenwue
AKCIIEPUMEHTAIBHBIX 33Ja4 IO OpPraHUYECKOM XHMMHHU. O. PeleHue SKCIepUMEHTANBHBIX 3ajad 1o
Heopranndeckoi xumuu. 6. CpaBHEHHE CBONCTB HEOPTaHMYECKUX W OPTaHWYECKUX COCAMHEHUH. 7.
I'enernyeckas CBA3b MEXAY KIacCaMH HEOPraHMYECKUX U OPraHUYECKUX COECIUHEHU.

2.2.I1poxoxknenne NPAKTUYECKOI YaCTH NMPOrpaMMbl 1O NMpeAMeTy

10 kmacc (yriry0JieHHbI YPOBEHD)

OO0111e€ KOJIMYECTBO
Bcero wacos KonTtpo [MpakTHaeckux padboT
JBHBIX
pabot
1 monyroaue 80 2 1
2 moxyroaue 90 4 6
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Hroro: 170 6 7
11 knace (MpoUIbLHBII YPOBEHD)
OO0111e€ KOJIMYECTBO
Bcero vacos KonTpon [IpakTuueckux pabot
BHBIX
pabot
1 monmyrozue 64 3 2
2 ToJTyroJue 72 3 5
Hroro: 136 6 7

3. TemaTuueckoe IVIAHUPOBAHUE C YKA3AHUEM KOJINYIECTBA YaC0B, OTBOAUMBbIX HA OCBOCHUE

KaKI0H TeMbI

10 kmacc (yriry0J1ieHHbI YPOBEHD)

Ne Ha3Banue pa3agesioB, TemM KouanyecrBo
n/n 4acoB

Benenue 10
1 CtpoeHue u KinaccupUKaus OpraHuYeCKUX COeMHEHNUN 15
2 XUMUYECKHE pEeaKIMK B OpraHU4eCKOW XUMUU 10
3 YTI1eBOAOPOIBI 44
4 CriupThl U PEHOITBI 13
5 Anpnerunsl. KeToHbI 11
6 KapOoHOBBIE KHCIIOTHI, CIIOKHBIE A(DUPBI, KUPHI 20
7 YrneBoibl 11
8 A3zoTcoepikalue CoeAMHEHUs 18
9 buonornuecku akTUBHBIE COEIUHEHUS 18
HToro 170

11 kaace (mpopuIbHBINA YPOBEHDb)
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Ne Ha3Banue pa3aeJioB, TeM KouanuectBo
n/n 4acoB
1 Ctpoenue atoma 12
2 CrpoeHnue BeniecTna. JlucnepcHble CUCTEMBI U paCTBOPHI 21
3 XVUMHUYECKUE pEeaKIUU 30
4 Bemiecta u ux cBoiicTBa 59
5 XuMus B )KM3HU 00111€CTBa 14
HTroro 136

4. Ilpujiokenue
K pado4eil mporpamMmme mo XuMuu
B 10 kiacce (yriry0JieHHbI YPOBEHb),
B 11 kiacce (mpopuJIbHBIN YPOBEHBD)
Ha 2017-2018 yueOHbIii roa

4.1.Ka.]IeHI[apH0 - TEMaTUHY€CKOC IJIAaHUPOBAHHUE

20




no xumuu Ha 2017-2018 yueonsblii rog

4.1.1. KaneniapHo - TeMaTH4eCcKoe NJIAHNPOBaHUE
no xumuu B 10 kiacce (yriayosenHblii ypoBeHb) Ha 2017-2018 yueGHblii rog

Ne i/t Jara ypoka HasBanmue pa3jaeiios, TeMa ypoxka KoppexTuposka
Ilo mnany | Ilo daxry IporpaMMel

Beenenne (10 yacoB)

1-2 [Ipeamer  OpraHMYEeCKOM  XHMHH.
Hayunble MeTObI IO3HAHUS BEILECTB
Y XMMUYECKHUX SIBJICHUN

3-4 Teopust  CTpoeHHS  OpPraHMYECKHX
coenunenuit A.M. bytieposa
5-6 Ctpoenue aToma yriepoja
7-8 KoBanenTHnast xumuueckast cBsi3b
9-10 Banentnsie COCTOSTHUS aToMa
yriaepozaa
Tema 1. CTpoeHue u kjaaccupukanus OpraHndecKux coeqnHeHnii (15 yacon)
11-14 Knaccuduxanms OpraHUYECKHUX
COE€IMHEHUN
15-17 OcHoOBBI HOMEHKJIATYpPBbI
OPraHNYeCKNX COCTMHEHUIN
18-20 W3omepust B OpraHUIEecKOld XHUMUU U
€€ BUJIbI
21-24 O0o001IeHe ¥ CHUCTEMATH3ALUs
3HAHUN o CTPOECHHUIO 51
KIaccupuKanuu OpraHHYECKUX]
COCIUHEHNN
25 Kontponbnas pabora Ne 1 mo teme

«CtpoeHue u KiIaccuukanusy
OpPraHMYECKHUX COSTMHEHHUN»

Tema 2. XumMnuyeckue peakuuu B oprannyeckoii xumuu (10 yacoB)

26-27 Tunel XUMUYECKHX peakuuid B
OpraHvveckor xumuu. Peakiuu
MPUCOCTUHEHUS U 3aMEILICHUS

28-29 Tumel XUMHUYECKUX peakIuil B
OpraHv4eckor xuMuu. Peakuuun
OTIICTICHUS U U30MEpHU3aIiu

30-31 Peakimonnslie YACTHULII B
OPraHu4eCKOl XUMHUHU

32-33 B3anMHOe BIMAHHE aTOMOB B
MOJIEKYJIax OpPraHHYECKHUX
COCOUHCHHI

34-35 O0o01IeHne W CUCTEMATU3aIUsI

3HaHUI 0 THIIAaX  XHMHYCCKUX




peakuuMii M BHJAX pearupyroiux
YaCTHIL

Tema 3. YriaeBonopoasl (44 yaca)

36-37 IIpuponusie HCTOYHUKH
YTJIEBOJIOPOAOB

38-39 Ankanpl: CTpoeHHE, HOMEHKIIATYpa,
U30MepUsl, TONYyYCHHE, (U3HUECKHE
CBOMCTBA

40-42 XUMHUYECKHE CBOMCTBA AJIKAHOB

43-44 AJKEHBI: CTpPOEHHE, HOMEHKJIATYpa,
n3oMmepus, (pu3nyeckue CBOWCTBA,
MOJTy4YEeHUE

45-47 XMMHUYECKUE CBOUCTBA aJIKEHOB

48-49 O0o01IIeHe ¥ CHUCTEMATH3aIUsA
3HAHUHA 00 aJIKaHax W aJIKEHaX

50-51 AJKUHBI: CTPOEHHE, HOMEHKIATYpa,
uzomepusi, (U3NUYECKHUE CBOICTBA,
HOJTy4CHHE

52-54 XUMHUYECKME CBOMCTBA aJIKUHOB

55-56 AnKanueHbl: CTpPOEHHUE,
HOMEHKJIATYpa, U30MepHs,
noJryueHue, Pu3nIecKue CBONCTBa

57-60 XUMHYECKHE CBONMCTBA AaJIKaJIHUEHOB.
Kayuyku. Pe3una

61-62 [MuknoankaHsbl: CTpOEHHE,
HOMEHKJIATYypa, nzomepus,
noJjydeHue, pusndeckue cBoiicTra

63-64 XUMHAYECKHUE CBOMCTBA
LIUKJI0AJKAHOB

65-66 Apomatnueckue YTIE€BOOPOIBI
(apensl): CTpPOCHHUE MOJIEKYJIbI
6ensona. M3oMmepusi 1 HOMEHKJIATYPA|
apEHOB. [Tonyuenue apEHOB,
(hu3UYecKre CBONCTBA

67-70 XuUMHUYEeCKAE  CBOWCTBA  OeH30II1a.
[Ipumenenne  OeH30Ma M €ro
TOMOJIOTOB

71-74 I'eneTnueckas CBS3b MEXKIY
KJ1aCCaMH yIJIEBOIOPOIOB

75 [TpakTrueckas paboTta Nel.
Yri1eBo10pOabI

76-78 OO6o0mieHne 3HaHW 1O  TeMe.
IToaroToBKa K KOHTPOJIHLHOM paboTe

79 Kontponbnast pa6ora Ne 2 mo teme
«YTI€eBOIOPOABD)

Tema 4. Ciuptsl 1 penonsnl (13 yacos)




80-81

CrupTsbl: COCTaB,  CTPOCHHUE,
HOMEHKJIATypa, n30Mepus,
noJiyueHue, pu3nyeckue cBoicTBa

82-84

XHUMHUYECKHE CBOMCTBA NPpEACIIbHBIX
OAHOATOMHBIX CITMPTOB

85-86

XUMHYECKHE CBOWCTBA
MHOTOaTOMHBIX CIUPTOB

87-88

DEHOMBL. ®eHon: CTpOEHUE,
(hu3UYeCcKre CBONCTBA

89-91

XUMHUYECKHE CBOMCTBA "
npuMeHeHue GpeHoaa

92

[Tpaktrueckas padorta Ne2. CiupThl

Tema 5.

Aasaeruabl. Keronsl (11 yacos)

93-94

Anpnerunpr: COCTaB, CTpPOCHHE,
HOMEHKJIATypa, n30Mepus,
Kjaccuukanus, ¢buznyeckue,
CBOICTBa

95-97

XMMHYECKUE CBOWCTBA aJIbJETUIIOB U
KETOHOB

98

[TpakTrueckas pabora Ne 3.
AJbpaeruanbl 1 KETOHEI

99-102

Cucremarmzanust ©  0000IIeHNE
3HaHWH O chuprax, (QeHolax u
Kap6OHI/IJ'II)HI)IX COCAUHCHUAX

103

Konrponsaas pabora Ne 3 mo Teme
«CrupThl " (beHobl,
KapOOHWJICOIEP)KAIINE COSTMHEHUS

Tema 6. KapGoHOBbIe KHCJIOTHI, CJI0KHBbIE 3PUPHI, :kupbI (20 yacoB)

104-105

KapOoHOBBIE ~ KHCIIOTHI: COCTaB,
CTpPOCHHE, HOMEHKJIaTypa, U30Mepusl,
Kjaccudukanus, ¢busnueckue
CBOICTBa MpeETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

106-109

XUMHUECKUE CBOMCTBAa KapOOHOBBIX
KHCJIOT

110-111

Cnoxuple  >QHUpBI:  TMOJyuYEHHE,
CTpOEHHE, HOMEHKJIaTypa, U30Mepus,
¢du3nyeckue CBOWCTBA

112-113

XVUMHYECKHE CBOMCTBA  CJIOKHBIX|
3¢upoB

114-115

JXupsl: cOCTaB U CTPOEGHHE MOJIEKYII,
HOMEHKJIATypa U KJIacCHU(HKaIus,
(bu3UYecKre CBONCTBA

116-117

XHUMUYECKUE CBOMCTBA XKUPOB. MbLIa|
u CMC

118

[IpakTnueckass  pabora  Ne 4.

Kap6oHOBbIE KHCIIOTHI
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119-122

O000mesne  ©  cucreMaTh3alusd
3HaHUH O KapOOHOBBIX KHCIIOTaX,
CIIOXHBIX 2(Upax, )Kupax

123 Konrponsnas padora Ne 4 1o Teme
«KapOoHOBBIE KHUCIIOTBI, CJIOKHBIE
3(UPBIL, KUPBD»

Tema 7. YraeBoasl (11 yacoB)

124-125 VYrieBonbl: coCcTaB, HOMEHKIATypa U
KJaccudukanus

126-127 Momnocaxapuasl. ['excossl. ['mroko3za
u HpyKTO3a

128-129 Jlucaxapunapl: caxapo3a, MaJbTo3a,
JIAKTO3a

130-131 [Tomucaxapuabr: Kpaxmall,
EJUTI0NI03a

132 [lpaktuueckas  pabora  Ne 5.

VrneBonsl
133-134 O000mesne  cucreMaru3anusi U
3HaHMU 00 yrieBogax
Tema 8. Azorcoaep:kamue coequHenus (18 yacos)
135-136 AMUHEBI: COCTaB, CTpPOCHHE,
Kiaccudukanms, M30MEPHSI 17
HOMEHKJIaTypa, buznueckue
CBOWCTBAa aMHHOB
137-138 XuUMHUYECKHe CBOMCTBA aMHUHOB
139-140 AMUHOKHUCIIOTBI: COCTaB, CTpPOCHHE,
HU30MEpHS " HOMCHKJIATYpa;
(buznyeckre CBOICTBA, MOTyYeHHUE
141-142 XUMHUYECKHEe CBOMCTBA aMUHOKHCIIOT
143-144 benku kak  OWomommMmepsl, HX
Oouosiornyeckue QyHKIMH. 3HauCHHUE
OeNIKOB

145 [IpaxkTrueckas padora Ne 6. AMUHBL

AMUHOKHUCIOTHI. benku

146-147 HyxnenHoBbIe KUCTOTHI

148-151 O0o01IeHMe ¥ CHCTEMATH3aLUA
3HAaHUU 00 yriaeBoJax u
a30TCOJEPIKAIINX COCTUHEHHSIX

152 Konrponsnas pabora Ne 5 mo Teme
«YrineBoapl W A30TCOACPIKAIINE
COCJIMHEHUS

Tema 9. Buonornyeckn akTuBHbIE coenHeHus (18 yacoB)
153-154 Butamunb
155-156 depMeHTHI
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157-158 ["'opMonbI
159-160 JlexapcTBa
161 [Ipaktnueckass  pabora Ne 7.
Nnenrudukanus OpPraHWYECKHX|
COE€IMHEHUN
162-165 O06o0061IeHne o0 Kypcy OpraHHYecKoH]
XUMHH
166 Hrorosasi koHTpoibpHas padora 3a 10
KJ1acc
167-170 Pe3epBHOE BpeMms
4.1.2. KajleH1apHO - TeMAaTHYeCKOe MJIAHUPOBAHHE
no xumum B 11 kinacce (mpo¢uiabHblii ypoBeHb) Ha 2017-2018 yuyeoHblIii roa
Ne ni/m Jara ypoka HasBanmue pa3sjaeiios, TeMa ypoxka KoppekTuposka
[To many | ITo dakry nporpamMmel
Tema 1. Ctpoenue atoma (12 yacoB)
1 Crpoenue atoma
2 Crpoenue aTOMHOTO spa.
N3oronel. fnepHble peakuuu
3-4 CocrosiHue »>JEKTpOHA B AaTOME.
KBaHTOBBIE UnCna
5-6 CrtpoeHue S3IEKTPOHHBIX 000J0YEK
aTOMOB. DNEeKTPOHHBIE u
ANEKTPOHHO-TpadudecKue
(dbopMy1ibl (KOHGUTYpaIIH)
7 BanenTHble BO3MOXHOCTH aTOMOB
XUMHUYECKHUX DJIEMEHTOB
8 Otkpeitue [I.M.MenaeneeBbim
[Tepuoanyeckoro 3akoHa
9 [Teproauueckuii 3aKOH U CTPOEHUE
aToma
10 3aBHCHMOCTH CBOHCTB 3JIEMEHTOB U

COCJIMHEHUH OT UX IIOJIOKECHUS B
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[Tepuoanueckoii cucreme
XUMHYECKHUX DJIEMEHTOB. 3HAUCHUE
Ilepuoguueckoro 3akoHa

11 O0600611eHre U crucTeMaTU3alus
3HaHu# 1o TeMe «CTpoeHHE aTOMay
12 Kontponbnas pabota Nel mo teme
«CTpoeHue aToma
Tema 2. Ctpoenue BemecTBa. /[ucnepcusie cucTeMbl H pacTBOpbI (21 vac)
13-14 Xumunueckas cBsA3b. loHHas CBA3b
15-16 KoBasienTHast XuMHYeCKast CBS3b
17 Merannnueckas CBSI3b
18 Bonoponnas cBsi3b
19-20 [IpocTpaHcTBEHHOE CTPOCHME
MOJIEKYJT
21 Teopust CTpOCHUST XUMUYECKHX
COCIMHEHUN
22 OCHOBHBIE HANpPaBJIECHUSI PA3BUTHS
TEOPUHU CTPOCHHUS
23 CemuHap «/IrayieKTHYECKHE OCHOBBI
OOIIHOCTH IBYX BEAYIIUX TEOPHii
XUMUI)
24-25 [Tomumepsl opranuyeckue u
HEOPTraHUYECKUe
26 YucThle BelecTBa U CMecU
27-28 Pemenue pacueTHbIX 3a1a4 ¢
MIPUMEHEHNEM TTOHSATHMN:
pPacTBOPUMOCTb, KOHIIEHTPAIHS
pPacTBOPOB, paCTBOPEHUE
KPHUCTAJNIOTHAPATOB
29-30 [TonsiTHE O TUCTIEPCHBIX CUCTEMAX,
uX KJaccuuKalys 1 3HaYCHUE
31-32 O00011IeHNE U CUCTEMATHU3AIUS
3HAHUI 0 TEME
33 Konrpomnsnas padora Ne2 o reme
«Ctpoenue BemecTBa. /lucnepcHeie
CHCTEMBI U PaCTBOPBI»
Tema 3. Xumuueckue peakuuu (30 yacon)
34-36 Knaccudukanus XuMU4IecKux
PEAKLHU MO YKUCITY U COCTaBY
pearupyonux BemecTB U Jpyrum
pU3HAKaM
37-39 Knaccudukanus peaxiyii mo
M3MEHEHHIO CTETICHEH OKHUCIICHHUS
aTOMOB
40-41

Tennosblie 3(h(HheKThI U TPUUHUHBI
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IMPOTCKAHUA XUMHUYCCKUX peaKHI/Iﬁ

42-43 CKOpOCTh XMMUYECKOUN peaKInu

44-45 Karanus u kaTannuszatopbl

46-41 XUMHUECKOE PAaBHOBECHE

48-49 Pemenue pacueTHbIX 3a7a4 110 TeMe
«CKOpPOCTh XUMUYECKUX PEaKIUH.
XUMHUECKOE PABHOBECHE»

50-51 [Mpaktuueckas padora Nel CxopocTh
XUMHUYECKUX PEaKIuid. XUMUYECKOE
paBHOBECHE

52-53 DNEeKTPOIUTUYECKAS AUCCOLIUALIHS

54-55 CBolicTBa pacTBOPOB JIEKTPOJIUTOB

56-58 IMuaponms

59 [Ipaktuueckas padora Ne2 Pemenue
HKCIIEPUMEHTAJIBHBIX 3334 110 TeMe
«'maponus»

60-61 O00011IeHNE U CUCTEMATHU3AIUS
3HAHUM MO TeMe «XUMUYECKUE
peaKIm»

62-63 Konrponsnas padora Ne3 o reme
«XUMHUYECKUE PEAKITUI»

Tema 4. BemecTa u ux cBoiicta (59 yacos)
64 Knaccuduxanms HEOPraHUYECKHUX|
BCIIICCTB

65-66 KoMriuiekcHble coeIUHEHUS

67-68 Knaccuduxanms OpraHUYeCKUX
BEIIIECTB

69-70 OOmiast XxapakTepUCTHKa METAJJIOB U
UX COeIUHEHUHN

71-72 XUMUYECKHE CBOWCTBA METAIJIOB

73 Koppo3us merannos
74 [Tonmyuenue MeTaaoB

75-76 DIEeKTPOIH3. XUMHUYECKHUE

MCTOYHUKH TOKA
77 [{enounbie METAILIIBI

78-79 bepuuid, MarHui 7|

I11€JI0YHO3EMENIbHbBIE METAJLIbI
80 ATIOMUHHUH U €70 COeTMHEHUS
81-82 Metannel  MOOOYHBIX  MOATPYIIIL

Menn
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83 Huak
84-85 Xpom
86-87 Maprasnernt
88-89 OOmiast xapaKTepUCTHKa HEMETAJUIOB
U UX COSOIUHEHUN
90 Oo6mue XUMUYECKHE CBOMCTBA
HEMETaJJIOB
91-92 T"asoreHs! U UX COeqUHEHUS
93 XaJbKOT€HbI — POCTHIE BEILIECTBA
94-95 CoenuHeHus cepsl
96-98 A3OT ¥ €ro COeIMHCHUS
99 docdop u ero coequHEHUS
100-101 VYTraepon ¥ ero COeAMHEHUS
102-103 Kpemnwii u ero coennHeHust
104-105 O000mesne  ©  cucTeMaTH3alusd
3HAHUN IO XUMUH JICMEHTOB
106 Konrponsaas pabora Ne4 mo Teme
«XUMUS ITIEMEHTOBY
107-108 Kucnotst OpraHHyYecKue u
HEOPTraHUYECKUe
109-110 OcHoBaHHA OpTaHuYecKue u
HEOpPraHUYECKUe
111 AmdoTepHble ~ OpraHMYecKHe U
HEOPTraHWYECKHE BEIIECTBA
112-113 I'eneTnyeckas CBA3b MEXKTY
KJIaccaMu OpPTaHUYECKUX u
HEOPraHMYECKHUX COCIMHEHHH
114 [IpaxTrueckas padbora Ne3
[losryyenue ra3oB U U3y4eHHE UX
CBOMCTB
115 [IpakTrueckas padora Ne4 Pemienue
HKCIEPUMEHTAJIBHBIX 3a71a4 110
OpPraHMYECKON XUMUU
116 [Tpaktuyeckas pabora Ne5 Pemenue
AKCIIEPUMEHTAJIBHBIX 3aa4 0
HEOPraHUYECKON XUMUHU
117 [Tpaktuueckas pabora Neb
CpaBHEHME CBOMCTB HEOPraHUYECKHUX
Y OPTaHUYECKUX COCITMHEHUN
118 [Ipaktrueckas padorta Ne7

I'eneTnyeckas CBS3b MCKOY
KjlaCCaMU HCOPraHU4YCCKUX U

OpPraHU4YCCKUX COCJIMHEHU I
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119-120 O0001IeHNE U CUCTEMATU3 AL
3HaHHUH 110 TeMe «BelecTBa U UX
CBOICTBa»

121-122 Konrponsnas padora Ne5 o teme
«BeniecTBa U X CBOWCTBa»

Tema 5. Xumus B :ku3nu oouecTna (14 yacon)

123-125 XuUMHS ¥ IPOU3BOJICTBO

126-127 XUMUS U CETBCKOE XO3SUCTBO

128-129 XyuMHgd W IIOBCEOHEBHAd JKU3HD
YyeroBeKa

130-131 O06001eHne 1Mo Kypcy o0miel XuMuu

132 Hrorosas koHTponbHas padora 3a 11

KJacc

133-136 PeszepBHoe Bpemst

4.2.KOHTpPO/IbHO- M3MepHUTeIbHbIe MATEPUAJIbI M0 XUMUH
4.2.1. KonTpoasHo-u3MepuTeabHble MaTepuaiabl 1as 10 kiacca (yriy0aeHHbIH YPOBEHB)




4.2.2. KOHTpPO/1bHO-N3MepUTeIbHbIe MaTepuaJbl s 11 kiaacca (mpouiIbHBINH YPOBEHbD)
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