


1.Ilnanupyemble pe3ybTaThl OCBOCHHS Y4eOHOI0 IpeaMeTa, Kypca
1.1. IInanupyemMble pe3yJbTaThbl OCBOCHHS y4eOHOI0 MpeaMeTa, Kypca

Jluunocmusimu pe3ylibTaTaMu U3ydeHUS TIPeIMeTa « XUMUSD SBIISTFOTCSI CIIEAYIONTUE YMEHUS:
- OCO3HaBaTh €AMHCTBO M IICIOCTHOCTH OKPY)KAIOIIETO MHUPA, BO3MOXXHOCTH €r0 MO3HABAEMOCTH H
O0OBSICHUMOCTH Ha OCHOBE JIOCTIIKEHUH HAYKH; - IIOCTEIICHHO BBICTPAMBATH COOCTBEHHOE IICJIOCTHOE
MHPOBO33PEHUE: OCO3HABATh MOTPEOHOCTh W TOTOBHOCTh K CaMOOOpPa30BAaHHIO, B TOM YHCJIEC M B
pamMKax caMOCTOSITeIIbHOM JISATEIIBHOCTH BHE IITKOJIBI;
- OIICHWBATh KM3HEHHBIC CHUTYallMH C TOYKH 3pEHUs 0e30MacHOro oOpasa >KM3HH U COXPaHCHUS
3JI0POBBS;
- OIIEHUBATH IKOJIOTUICCKHI PUCK B3aMMOOTHOIIICHHI YeJIOBEKA U TIPUPO/IBI,
- (GOopMHUPOBATH AKOJOTHYECKOE MBINUICHUE: YMEHUE OIICHWBATH CBOIO JICATEIHHOCTh U TOCTYITKH
JPYTUX JEOCH C TOUKH 3PCHHSI COXPAHCHUS OKPYKAIOIIEH Cpebl - TapaHTa KU3HH M OJIaronorydust
mojel Ha 3emute.
Memanpeomemnuvimu pe3yibraTaMu mW3ydeHHus kKypca «Xumus» B 10-11 kmaccax sBisiercs
(dbopMHpoBaHHE YHUBEpPCATbHBIX YueOHBIX aercTBuil (YV]).
Pecynamugnvie YY/I:
— CaMOCTOSITEJILHO OOHAPYKUBATH W (POPMYJIHPOBATH YUEOHYIO MPOOJIEMY, OMPENEsATh IEib
y4eOHOM JIeATeTLHOCTH,
— BBIJIBUT'aTh BEPCHUHU PEIICHUS MPOOJIEMBI, 0CO3HABATH KOHCUHBIN Pe3yJIbTarT,
— paboTasi 1O TUTaHy, CBePSATH CBOW JCHCTBHS C IEIbIO M, NMPU HEOOXOTUMOCTH, BBIOHpPAThH W3
MPEI0KEHHBIX U HCKATH CAaMOCTOSITENIbHO CPEACTBA TOCTHKEHUS 1IeITH;
— (MHOWMBUIyadbHO WJIM B TpPYNIE) IUIaH peHIeHUus NpoOJIeMbl; HMCHPABJIATH OIMHUOKH
CaMOCTOSITENIBHO;
— B IMAJIOTE€ C YYUTEJIEM COBEPIIEHCTBOBATH CaMOCTOSITENIbHO BHIpAOOTaHHBIE KPUTEPUU OLIEHKU.
Yuenux:
- oOHapyxuBaeT u popmMyaupyeT ydeOHyIo MpooieMy o1 pyKOBOACTBOM YUHUTEIIS;
- CTaBUT IeJIb JIEATEIBHOCTH Ha OCHOBE IIOCTaBJICHHOW MpOoOJeMbl W MpeiaraeT HECKOJIbKO
CHOCO0O0B ee JOCTHKEHUS;
- CaMOCTOSITETIbHO aHaJIM3UPYeT YCJIOBHS JIOCTHIKEHHUS IIeJIi HAa OCHOBE YYETa BBIICICHHBIX
YUUTEIIEM OPUEHTUPOB JICHCTBHUS B HOBOM Y4eOHOM MaTepuae;
- IUITAHUPYET PECYPCHI I JOCTHKEHHUS LIETIH;
- Ha3bIBAaeT TPYAHOCTH, C KOTOPHIMHM CTOJKHYJCS MpPH PELICHUHU 3aJauyd, W MpeajaraetT MmyTu HuX
peoIoNieHus/ n30eranus B AalbHENIIeH qesITeNbHOCTH.
Yuawuiica nonyuut BO3MOXKHOCTh HAYYUTHCS:
— CaMOCTOSITEJIPHO CTABUTH HOBBIE YUEOHBIE 1IENN U 337a4U;
- CAMOCTOSTEIHHO CTPOMUTD )XKM3HEHHbIE TUIAaHBI BO BPEMEHHOM MEePCIIEKTUBE;
- IpH TUIAHUPOBAHUU JIOCTHKEHHS 1EJe CaMOCTOSITENbHO M aJCKBATHO YYUTBHIBATH YCIOBUS U
CpEeICTBA UX JOCTHKCHHUS,
- BBIIEJSTH ANbTEPHATHBHBIC CIIOCOOBI NOCTHIKEHHS Il U BBIOMpaTh HauOolee I(PPEKTUBHBIMN
CII0CO0;
- a/IeKBaTHO OLEHMBATH CBOM BO3MOKHOCTHU JOCTHKEHHS IIENIM OMpEeAeNEHHOM CIIOKHOCTH B
pa3IMYHBIX cepax cCaMOCTOSTENLHOMN e TENbHOCTH.
Ho3nasamenvuvie YY/I:
— aHAJIM3MPOBATh, CPABHUBATh, KIACCUPHUIIMPOBATH U 0000mAaTh (GakThl U SBIEHUS. BBIABIATH
MIPUYMHBI U CIEJICTBUS MIPOCTHIX SIBJICHUN;
- OCYHIeCTBJSATH CpPaBHEHHUE, KIACCH(PHUKAIUIO, CAMOCTOSTEIHHO BBHIOMpAs OCHOBAHHS U KPUTEPUU
JUIS YKa3aHHBIX JIOTUYECKHUX OTIepaIuii;
- CTPOMTHb JIOTUYECKOE PACCYXKICHHE, BKITIOYAIOIEe YCTAHOBICHNE TPUUYNHHOCIIEICTBEHHBIX CBSI3CIH;
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- CO3/1aBaTh CXEMAaTHUECKUE MOJEIH C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 0OBEKTa;
- COCTABJISITH TE3UCHI, PA3JIUYHBIC BHJIBI IJIAHOB (TIPOCTHIX, CJIOKHBIX H T.I1.);
- mpeodpa3oBbIBaTh NH()OPMAIMIO U3 OJHOTO BUAA B JAPYroil (Tabiuily B TEKCT U TIp.);
- yMeThb ONpPEIeIsITh BO3MOXHBIE HCTOYHHUKH HEOOXOJUMBIX CBEIACHHM, IPOU3BOJUTH IOUCK
nH(pOpMAaINHY, AaHATU3UPOBATH U OIICHUBATH €€ JOCTOBEPHOCTb.

Yuenuk:
- OCYIICCTBIIICT PACHIUPCHHBIN MOUCK WH(POPMAIMK C HMCIOJIH30BAHUEM PECYpPCOB OHMOIHOTEK U
NHrepHera;
- CUMTHIBAaeT HMH(OpPMAIMIO, TMPEICTABICHHYI0 C HCIOJIb30BAaHUEM paHEe HEU3BECTHHIX 3HAKOB
(CMMBOJIOB) ITpH HAJIMYUK UCTOYHUKA, COJIEPIKAIIETO X TOJIKOBAHUE,
- CO3/]aeT MOJIENIM U CXEMBI JJIs pelieHus 3a1ad. [lepeBouT CIoXKHY0 M0 cOCTaBy UH(POPMALUIO U3
rpau4ecKoro WM CUMBOJIFHOTO TIPEACTABICHHUS B TEKCT U HA000POT;
- YCTaHABIIMBAET B3aUMOCBS3b ONMMCAHHBIX B TEKCTE COOBITHI, SIBIICHUH, IIPOLIECCOB;
- Y4aCTBYET B MMPOEKTHO- MCCIIEIOBATEIHCKON JACATEILHOCTH;
— IPOBOJUT HAOJIOACHUE U SKCIIEPUMEHT O] PyKOBOJICTBOM YUHTEJIS;
— OCYIIECTBIIsIET BbIOOpP Hambosiee A(h(HEKTHBHBIX CHOCOOOB pEHICHUs 3aJad B 3aBUCHMOCTH OT
KOHKPETHBIX YCIOBU;
— JIaeT OIpe/esieHUE MTOHATHSIM;
— YCTaHaBIMBAET MPUYMHHO-CIICICTBEHHBIE CBSI3H;
— 00001IaeT MOHATHS — OCYIIECTBISIET JIOTHIECKYIO OTIEPAIIMIO MEePeX0/ia OT BUAOBBIX MMPH3HAKOB K
POJIOBOMY TIOHSITHIO, OT IMIOHATHS C MEHBIITUM 00BEMOM K TIOHATHIO C OOJIBIIIMM 00BEMOM;
— OCYIIECTBIISIET CPAaBHEHHE M KIACCU(PHUKAIMIO, CAMOCTOSITEIIHHO BBIOMpAs OCHOBAHUS U KPUTEPUH
IUTSl YKa3aHHBIX JIOTHYECKUX OTIepaIlHii;
— CTPOMT KJIacCU(UKAIMIO HA OCHOBE TUXOTOMHYECKOTO JIeJICHUS (HA OCHOBE OTPHUIIAHUS);
— CTPOUT JIOTUYECKOE PACCYKJIEHUE, BKIIIOYAIOIlee YCTAaHOBICHNE IPUYUHHO -CIIEICTBEHHBIX CBSI3EH;
— 00BSACHSET SBJICHUSI, TPOLECCHI, CBSA3H U OTHOIIEHUS, BBISIBIIIEMbIE B X0/I€ UCCIIEI0BAHUS;
— 3HAaeT OCHOBbI 03HAKOMUTEIHHOTO UTECHUS;
— yMEEeT CTPYKTYPHUPOBATh TEKCTHI (BBIACISET IVIABHOE U BTOPOCTENEHHOE, IIaBHYIO HJCI0 TEKCTa,
BBICTPAMBAET MOCIIEI0BATEIBHOCTh OMUCHIBAEMBIX COOBITHH);
— CTaBUTH NPoOIEMy, apryMEHTUPOBAThH €€ aKTyaIbHOCTb;
— CaMOCTOSITEJIbHO TMPOBOJUTH HCCIIEIOBAaHHME HAa OCHOBE MPUMEHEHHS METOJOB HAOMIOACHUS U
AKCIEPUMEHTA.

Kommynuxkamuenoie YYJ/I:
- CaMOCTOSITENIbHO OPraHM30BBIBATH YueOHOE B3aUMOICHCTBUE B rpymIie (OnpeaeisaTh oOuue e,
pacnpeensiTh POy, I0T0OBapuBaThCs APYT C APYroM U T.1.).

Yuenuk:
— coOI0gaeT HOPMBI IMyOJIUYHON Peur U periiaMeHT B MOHOJIOTE U IUCKYCCHH;
— MOJIb3YeTCS aJIEKBATHBIMU PEUYEBBIMU KIIUIIIE B MOHOJIOTE (IMyOJIMYHOM BBICTYIUJICHHH), JHAIOTE,
TICKYCCUU;
— (opmynupyer coOOCTBEHHOE MHEHUE U TIO3UIINIO, apTyMEHTUPYET UX;
— KOOPJMHUPYET CBOIO MO3HMIMIO C TO3HUIMSIMH HapTHEPOB B COTPYAHHUYECTBE MpPU BBIPAOOTKE
00I11€er0;
— YCTaHABJIMBAET U CPABHUBAET Pa3HbIC TOUKHU 3PEHUs, IPEXKAE YeM MPUHUMATh PEIICHHs U AeNaTh
BBIOOD;
— CIIOPUT ¥ OTCTaMBAET CBOIO MO3UIIUIO HE BPaXACOHBIM ISl ONIIOHEHTOB 00pa3oM;
— OCYIIECTBIISIET B3aMMHBI KOHTPOJIb M  OKa3blBaeT B COTPYJHHYECTBE HEOOXOIUMYIO
B3aMOTIOMOIIIb;
— OPraHW30BBIBACT M IIJIAHHPYET Y4eOHOE COTPYAHUYECTBO C YYHTEIEM U CBEPCTHHKAMU;
OTIPEIEeIATh 1eNU U GYHKIIMU YYaCTHUKOB, CIOCOOBI B3aUMOACHCTBHS,
— yMmeeT paboTaTh B TpYIIE — YCTaHABIMBAET pabouue OTHOIICHHS, dPPEKTUBHO COTPYIHUYAET H
CIOCOOCTBYET MPOYKTUBHOM KOOIIEpallny;




— HHTETPUPYETCS B TIPYyNIy CBEPCTHUKOB U CTPOUT NPOLYKTUBHOE B3aUMOJICHCTBHE CO
CBCPCTHUKAMU U B3POCJIBIMH,
— YUUTBIBAThb Pa3HbIC MHCHUSA U UHTCPECHI U 000CHOBEIBATH CO6CTBCHHYIO IIO3UIHUIO,
Yuawuiica nonydnt BO3MOKHOCTb HAYYUTHCA:
— IPOAYKTUBHO pa3pemarh KOH(PIUKTH HA OCHOBE yu€Ta MHTEPECOB U MO3ULMUH BCEX YYaCTHUKOB,
MOVCKA U OLIEHKH aJIbTEPHATUBHBIX CIIOCOOOB pa3penieHusi KOH(IUKTOB;
— JA0TOBApHBATHCA U NPUXOAUTH K O6III€My PCHICHHIO B COBMECTHOM JACATCIbHOCTH, B TOM YHCJIC B
CUTyalluUl CTOJIKHOBCHUA HHTCPCCOB,
— Opatb Ha ce0s1 HHUIIMATHBY B OPTaHU3aIIMA COBMECTHOTO JICHCTBHS (JI€TI0BOE JIMIEPCTBO);
— BJIaJIETh MOHOJIOTHYECKOW M JAUATOTHYECKOH (hopMaMH pedr B COOTBETCTBUHU C TPAMMAaTHYECKUMHU
U CUHTaKCUYCCKMMH HOpMaMHU pOAHOI'O A3bIKaA,
— CJICAOBATb MOPAJIBbHO-3TUYCCKHUM U ICUXOJIOTHYCCKUM MPUHIOUIIAM O6IIIGHI/I$I U COTPYAHUUYCCTBA HA
OCHOBC YBAXUTCJIBHOT'O OTHOIICHHA K napTHépaM, BHUMaHHA K JIMYHOCTH JAPYTroro, aacKBaTHOI'O
MCKIIMYHOCTHOT'O BOCHPUATHA, TOTOBHOCTH a/ICKBATHO P€arupoBaTh Ha HYXXIbI JPYIruXx, B 4aCTHOCTH
OKa3bIBaTh MOMOIIb W SMOIMOHAIBHYIO TOJIEPKKY MapTHEpaM B Tpoliecce JOCTHXKEHUS oOmen
eI COBMECTHOM JeSITCIHEHOCTH.
Ilpeomemmnvimu pe3ynbTaTaMy U3y4E€HUS NIPEAMETA SABISIOTCS CIIEIYIONINE YMEHUS:
— OCO3HAHHUEe POJIM BEILIECTB: - ONPEAENATh POJIb PA3IUYHBIX BEUIECTB B NPUPOJIE U TEXHHUKE,;
OOBSCHATH POJIb BEIIECTB B UX KPYrOBOPOTE;
— PAaCCMOTPEHUE XHMMHUUYCCKUX IMPOHECCOB:- IMPUBOAUTE MNMPUMEPBI XHUMHYECCKHX IIPOLECCOB B
Iprupoac; - HAXOAUTh YEPThI, CBUACTCIIbLCTBYIOINEC 00 O6H.[I/IX MMpHU3HAKaX XUMHWYCCKUX MPOLECCOB U
HX pas3iinuuAax;
— MCIOJIb30BaHME XHUMHUYECKHX 3HAHUH B 6I)ITy3* OODLSICHATL 3HAYEHUE BEUICCTB B JKHU3HU U
XO03SICTBE YSJIOBEKa,
— OOBSICHATE MHUP C TOYKHM 3pPEHHS XUMHM: HNEPEUUCHIATh OTIMYUTEIbHBIE CBOMCTBA XMMHUYECKHUX
BEIIECTB; pa3inyaTb OCHOBHBIE XMMMUYECKHE IIPOLIECCHI; OINpPENEeNATh OCHOBHBIE  KJIACCHI
HEOPraHNYeCKUX U OPraHUYECKUX BELIECTB; HOHUMATh CMBICII XUMUYECKUX TEPMUHOB.
— OBJIaJICHHMEe OCHOBaMH METOJIOB IIO3HAHUS, XapaKTepHBbIX JJIs €CTECTBEHHBIX HayK:—
XapaKTepU30BaTh METO/Ibl XUMUUECKON HayKH (HaOJII0JJeHHEe, CPABHEHUE, SKCIIEPUMEHT, U3MEPEHHUE)
U UX POJIb B TIO3HAHUM MPUPOJIbl; MPOBOAUTE XMMHUYECKHE OIBITHI U SKCIEPUMEHTHI U OOBICHATH UX
pe3ybTaTHI.
— YMeHHe OLIeHHBATh IIOBEJCHHME YEJIOBEKAa C TOYKM 3PEHUS XMMHYECKOH O€e30MacHOCTH 10
OTHOLIEHUIO K YEJOBEKY U IpPHPOJE: MCIOJIb30BaTh 3HAHUS XUMHUHU IPU COOJIOACHUU IPABUI
UCIOJIb30BAHUS OBITOBBIX XMMUUYECKHX MPENapaToB; pa3jinyaTh ONacHble U 0€30IacHbIE BEIEeCTBA.
BbINyCKHHUK MOJIYYUT BO3MOKHOCTh HAYYHThCH:
- BBIIBUr'aTh M HPOBEPATH SKCIEPUMEHTAIbHO TUIOTE3bl O XMMHYECKHMX CBOMCTBAX BEILECTB Ha
OCHOBE UX COCTaBa M CTPOEHUS, UX CHOCOOHOCTH BCTYyNaTh B XMMMUYECKHE PEAKLUHU, O XapakTepe U
IPOAYKTaX Pa3IMUHbIX XUMHUECKUX pPeaKIuii;
- XapakTepu30BaTh BEIIECTBA IO COCTaBYy, CTPOCHHUIO M CBOMCTBAM, yCTaHABIMBAaThb MPUYUHHO-
CJICZICTBEHHBIE CBSI3U MEXK/Y JTaHHBIMHU XapaKTepUCTHUKaMH BELIECTBA;
- COCTaBJISITh MOJICKYJISIPHBIE U TOJIHbIE HOHHBIE YPAaBHEHUS IO COKPAIEHHBIM HOHHBIM YPaBHEHUM;
- TPOTHO3HMPOBATh CIOCOOHOCTHh BEIECTBA MPOSBIATH OKUCIUTENbHBIE WM BOCCTAHOBHUTEJbHBIE
CBOICTBA C yYETOM CTEINIEHEeH OKUCICHHSI 3JIEMEHTOB, BXOISIIHNX B €0 COCTAaB;
- COCTaBJIATh YpPaBHEHMsS pEakKUuil, COOTBETCTBYIOIIMX IOCIEI0BATENBHOCTH MpPEBpaLCHUI
HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB;
- BBIABUIaThb M MPOBEPATh SKCHEPUMEHTAIBHO THIOTE3bl O pe3yibTaTax BO3JEHCTBUSA Pa3MYHBIX
(akTOpOB HAa U3MEHEHUE CKOPOCTH XUMHUUECKOH peaKinu;
- UCTIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS /ISl SKOJIOTMYECKH TPAaMOTHOTO MOBEJICHUS B OKpYXKaroIei
cpene;
- UCHOJB30BATh NMPHOOPETEHHBIE KIIOUEBbIE€ KOMIIETECHIIMU TPH BBHIMOJIHEHUH MPOEKTOB M y4eOHO-
HCCIIeI0BATENILCKUX 3aJ1a4 110 U3yYEHUIO CBOMCTB, CIIOCOOOB MOJIYUYEHHUS M paclio3HaBaHMs BEIIECTB;



- 00BEKTHUBHO OLICHUBATh I/IH(l)OpMaL[I/IIO 0 BCHICCTBAX U XUMHUYCCKUX ITPOLECCAX;

- KpPUTHYECKHM OTHOCHUTBCA K IICEBAOHAY4YHOH wuH(MOpMaIK, HET0OpPOCOBECTHOH peKjIame B
CpeAcTBax MaccoBOi nHGopMaIuu;

- OCO3HaBaTb 3HAYCHUC TCOPCTUUCCKUX 3HAHUM 110 XUMHH JJIsL HpaKTH‘IeCKOﬁ JACATCIIbHOCTHU

YEIIOBEKA;

- co3JaBaThb MOJEIM M CXEMbI JJIsl pElIeHus Y4eOHBIX M TI03HABaTENbHBIX 33/a4; MOHUMATh
HEOOXOMMOCTh COOJIOACHUS TPEANUCAHUM, NpeAaraeMblX B WHCTPYKUHUSAX IO HCIIOJIb30BAHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMUU U JIP.

1.2.KapTa KOHTPOJIbLHO-0LIEHOYHOI eI TeJIbHOCTH
10 knacc (0a30Bblii ypOBEHbD)

Buja koHTpOJIS

’ DopMa KOHTPOJIA

1 moayromue

Texymuit [Tpaktuueckas padota Nel o Teme «IlomydeHue sTuIeHa M H3y4E€HNE €r0 CBOMCTBY
Temarndeckuiil KonTtponpHas padorta Nel mo Teme «YTieBoa0pOIbI»

2 moJiyroame

Texymmit [Tpaktrueckas padota Ne 2 «KapOoHOBBIE KUCTOTHI»

Temarudeckuit KonTtponsHas padota Ne2 o teme «Kuciopomoconepkainire opraHiuaecKie BEIeCTBa»
Texkymuiit [Tpaktnueckas pabora Ne 3 «aeHTrdukanms OpraHMueCcKuX COeANHEHUH. | eHeTHYeCK]
Tekymuii [TpakTrueckas pabora Ne 4 «Pacro3naBanue miacTMacc U BOJJOKOHY

[Ipomexyrounas Nrorosas konTposbHas padoTa 3a 10 kiace

aTTecranus

11 knacc (0a30Bblii ypoBeHbD)

Bujg koHTpOJISA

\ DopMa KOHTPOJIS

1 mosryrogue

Temarnueckuii KonTtponsnas pabora Nelno teme «Ctpoenne atoma. CTpoeHHE BEIIECTBA»
Texymuit [Tpaktnueckas paborta Nel «I[Ipurotosienue pacTBOpOB 3aJaHHON KOHIICHTPAIIID)
2 moJryroamue

Texymmii [TpakTuueckas paborta Ne2 «PemieHue sKcnepuMeHTATBHBIX 3329

Temarnueckunii KonTtponsHas pabora No2 mo teme « XMMUYECKHE PEaKITUN

Texymmii [TpakTuueckas paborta Ne3 «PemeHne 3KCIepUMEHTAIBHBIX 3a]1aW»

Texymmii [TpakTuueckast pabora Ned «PemeHue sKCiepuMEHTATBHBIX 33129
[Ipomexxyrounas Hrorosas koHTponbHas padoTta 3a 11 kmacc

aTTecTalus




2. Conep:xkanue y4eOHOro npeamera
2.1. Copnep:xxanue yue0HOro Kypca

10 knacc (0a3oBblii ypoBeHb) (34 yaca)

Pa3nes 1. Teoperuyeckue 0oCHOBBI OpraHnyeckoi xummnu (4 yaca)

Tema 1. TeopeTnueckue OCHOBbI OpraHu4eckoi xumum (4 yaca)

[Ipeamer oprannueckol XMMHUH, CTAHOBJICHHE TOHATHUS «OpraHUYecKask XUMUs»; BUTAIU3M U €0
Kpax (CHHTE3bl OPraHUYECKUX COCIMHEHUN YUEHBIMU-XUMUKAMHU); COBPEMEHHOE COCTOSIHHE U Pa3BUTHE
OPraHWYECKON XUMUH; KIacCU(UKAIUs OPraHMYECKUX COCAMHEHHUH MO MPOMCXOXKICHUIO: MPUPOJIHEIE,
WCKYCCTBEHHBIC M CHHTETUUYECKHE; TIOHSATHUS «OPraHUYeCcKas XUMHSI» U «YrJIEBOJIOPOJb; 0COOCHHOCTH
aTOMOB yTJIEPOJIa; KPYroBOPOT yriepoja B MPHUPOJE; CPAaBHEHHUE OPraHMYECKHMX M HEOPraHWYECKUX
COEIMHEHU.

MHuoroo0pa3ue OpraHu4ecKuX COCIUHEHUN; XMMHUYECKOE CTPOEHUE KaK MOPSIOK COCTUHEHUS
aTOMOB B MOJIEKYJI€ COTJIACHO MX BaJeHTHOCTH. OCHOBOTIOJIO)KHHKH TEOPUU XHMHUYECKOTO CTPOCHHS
oprannyeckux coequnenui: @. Kekyne, A. Kynep, A.M. byrnepos. [loHnMaTs OCHOBHBIE MOJIOKEHUS
TEOPUU CTPOCHUSI OPraHUYECKUX COCAMHEHUH; TIOHITHE O TOMOJIOTaX M TOMOJIOTHH, 00 u30Mepax u
n3oMepur. MOJIeKYIsIpHBIE W CTPYKTYpHBIE (TOJHAsT W COKpalieHHas) (QopMynbl COETUHEHWH,
IapOCTEeP)KHEBBIE M MAcIITa0OHbIE (00BEMHBIC) MOIEITH MOJICKYIL.

[TpyuumHBl MHOTOOOpA3HS OpPraHUYECKUX BemlecTB. [IOHATHS «dIIEKTpOHHOE 00JIaKO B OpOUTaNh, UX
(hOPMBI: S U P», «AIEKTPOHHBIE U DJEKTPOHHO-TpadudecKkrue GopMyIbl aToMa yriepo/ia B HOpMaJIbHOM U
BO30Y)XJIEHHOM COCTOSTHUSIX», «KOBAJICHTHas XHUMHUYECKas CBS3b, €€ IMOJSIPHOCTh W KPaTHOCTHY,
«BOJIOpPOJIHAS CBsi3b». OOMEHHBI M JOHOPHO-AKIIENTOPHBIH MEXaHW3Mbl O00pa3OBaHHUS KOBAJICHTHOMW
cBsa3u. [IpocTpaHCTBEHHOE W DJIEKTPOHHOE CTPOCHHE OpraHWYecKux coeaumHeHui. Kraccudukamms
OpPraHUYECKHUX BELIECTB.

Tunel XUMHYECKUX peakUuii B OPraHMYECKONW XHMMHUHU: PeaKkIUu 3aMelleHus (TaJoreHupoBaHUE
QJIKaHOB M apeHOB, IIEJOYHOM T'HAPOIU3 TalloTeHANKaHOB), pEeaKlUUU MPHUCOEAUHEHUs (TUIpaTaus,
TUAPUPOBAHUE,  TUAPOTAJOTEHUPOBAHUE,  TAJIOTCHUPOBAHME),  pEaKUMU  [OJUMEpH3alUu U
MOJIMKOHJICHCALIUM,  PEAKIUSH OTIICIUICHUS  (JEerMApPUPOBAaHUE aJKaHOB, JETHUIpATalus CIHUPTOB,
JNETUJPOXIIOPUPOBAHUE HAa MPHUMEpPE TaJOTCHATKAHOB), KPEKHMHI allKaHOB M JeNOoJIHMMepHu3anus
MOJMMEPOB, PEaKUMsl HM30MEpU3aUUU. [OMOJUTUYECKUH M TEeTEPOJIUTUYECKUN pPa3pblB KOBAJIEHTHOU
XMUMHYECKOHN CBsI3M; 0Opa3oBaHHE KOBAJECHTHOW CBSI3U IO JOHOPHO-aKIENTOPHOMY MEXaHHU3MY. YMETb
COCTaBJIATh PEAKLMHM C OPraHWUYECKHMMH BELECTBAMM U pellaTh 3a/1a4d HAa HAXOXKACHHE MOJIEKYISPHOMI
(dbopMyIibl BellecTBa, HAXOAAIIErocs B Ta3000pa3HOM COCTOSIHUU.

Pacuemnvie 3a0auu. HaxoxneHue MONEKyasipHOM (opMynbl BellecTBa, HAXOJSIIETOCS B
ra3o00pa3HOM COCTOSHUH.

Jlemoncmpayuu. Cnavigel, Tabmunel, [IOPe1. OOpa3iel OpraHM4ecKuX BEIISCTB U MAaTEpUAIOB U
n3enui u3 HuX. Moiesm MOoJIEKyJl OPraHMYeCKUX BEIIECTB.

Paznen 2. Knaccol oprannveckux coeinHeHuii (24 yaca)

Tema 2. YraeBoaopoast (9 yacoB)

Ankanbl. ['omonorudeckuii psn u obmas ¢opmyna ankanoB. CTpoeHHE MOJEKyIbl MeTaHa U
Ipyrux ankaHoB. M3oMepus U HOMeEHKJIaTypa ankaHoB. Du3nuecKkue U XUMHUUYECKHE CBOICTBA alKaHOB:
pEeaKuu 3aMeleHusl, TOPEeHUEe aJKaHOB B PA3MUYHBIX YCIOBUAX, TEPMHUECKOE PA3JI0KEHHE aTKaHOB,
n3oMepu3anusl ankaHoB. [IpumeHeHHe anmkaHOB. MeXaHU3M peakiuu pPaguKaibHOTO 3aMELIEHHsS, €ro
craauu. [lpakTHueckoe HCMOIB30BaHUE 3HAHUM O MexaHu3Me (CBOOOJHOPAAMKAIBLHOM) pEakiuu B
MpaBWJIaX TEXHUKH OE30MACHOCTH B OBITY M Ha MPOU3BOJACTBE. [IpOMBIIIEHHBIE CIOCOOBI MOJIYYEHUS:
KPEKUHT aJIKaHOB, ()paKI[MOHHAS MTePErOHKAa HE(PTH.

Ankensl. ['omonoruueckuit psinm u obmast gopmyna ankeHoB. CTpoeHHE MOJEKYIbl ATHIIEHA U
Jpyrux ajgkeHoB. M3oMepust alnKkeHOB: CTPYKTypHasi M MpOoCTpaHCcTBeHHas. HomeHkIarypa u usnueckue



cBOlicTBa ajikeHOB. IlosydeHue 3TUIIEHOBBIX YIJ€BOAOPOJOB M3 AJIKAHOB, IaJIOTEHAIKAaHOB, CIIUPTOB.
Peakuuu mnpucoenuHenus (TuapupoBaHHE, TUAPOTajIOreHUpPOBAHHUE, TAJOI€HUPOBAHME, TUApATALIMS).
Peakuyu okuciieHUs 1 OIMMEpU3alMU AIKEHOB. [I[puMeHEeHEe AIKEHOB HA OCHOBE UX CBOWCTB

Ankunbl. ['omonorndeckuit psig ankuHoB. O0mas dopmyna. CTpoeHUE MOJICKYNBI alleTUIeHa |
Opyrux ankuHoB. M3omepus ankuHoB. HoMeHknaTypa aneTuieHOBBIX yriieBoaopoaoB. Ilosyuenue
QIKMHOB: METAHOBBIH W  KapOWAHBIA crocoObl. @Du3MuecKkue CBOMCTBA aJKWHOB. Peaknuu
[IPUCOEUHEHMS: TaJOr€HUPOBAaHUE, TUAPUPOBAHUE, T'MJPOraJIOT€HUPOBAHUE, THApaTalnus (peaxius
Kyuepona). Jlumepuzanus U TpUMepu3alUs alKUHOB. B3aumopneilcTBue TEpMHUHAIBHBIX AJIKUHOB C
ocHoBaHusAMHU. Okucnenue. [IpuMeHeHne aqKUHOB.

Huensl. CTpoeHHE MOJIEKYJ, M30MEpUs U HOMEHKJIATypa ajkaaueHoB. DU3MYecKHe CBOWCTBA,
B3aMMHOE€ pAaclojIOXKEHHE IH-CBSI3€ B MOJIEKYJIaX aJKaJMEHOB: KYMYJIUPOBAHHOE, COIPSIKEHHOE,
n3oiaupoBaHHOe. OCOOEHHOCTH CTPOEHUS CONPSHKEHHBIX AJIKaJWEHOB, MX IOJydyeHue. AHaJIOTHsS B
XUMHYECKUX CBOWMCTBAaxX AJKEHOB W ankaaueHoB. llosmmepusamms ankaaueHoB. HaTypanbHblil H
CUHTETHYECKUH Kayuyku. Bynkanuzauusa xkayuyka. Pesuna. Pabotsl C.B.JlebGeneBa, ocoOGeHHOCTH
peaxkuuii IpUCOEINHEHNUS K aIKaJUeHaM C COINPSKEHHBIMU MH-CBSI3MU.

Huknoankansl. ['oMonoruueckuii psaa u odmas ¢opMyna HUKIoaikaHoB. HanpsbkeHue nukna B
CsHs , C4Hg, CsHio , xondopmarmu CegHiz, n3omepusi HMUKIOATKAHOB (IO CKEJIETy», IHC-, TPaHC-,
MEXKJIaccoBasl). XUMHYECKHE CBOWCTBA LMKIOAJKAHOB: TOpPEHHUE, pa3JIOKEHUE, pPaauKaIbHOE
3amMelneHue, nsomepuszanus. Ocodble CBOICTBa IUKIIONpOIaHa U IIUKIO0yTaHa.

Apensl. beHzon kak mpencraBuTelb apeHOB. CTpoeHHE MOJIEKYJAbl OCH30J1a, COMPSIKCHHE TTH-
cszeil. [lomyuenue apeHoB. @uznueckue cBoiicTBa OeH30Ma. Peakunn 31eKTpoduiIbHOrO 3aMeleHus ¢
ydacTueM OeH30J1a: TaJloreHUPOBaHNE, HUTPOBaHUE, ajJKuiupoBanue. OpueHTamus npu 3J1eKTpoPHUIbLHOM
3amenieHuu. Peakmun OOKOBBIX 1iemneit ankuiaoen30s0B. CrocoOwl monydeHus. [Ipumenenune OeHzomna u
€ro TOMOJIOTOB.

Pacuemnvie 3a0auu. YcTaHOBIEHHE XUMUYECKOH (HDOpPMyNbl BELIECTBA IO MAaCCOBBIM JIOJISIM
3JIEMEHTOB.

Ilpakmuueckas paboma. IlonydeHune 3THIICHA U U3YYCHHUE €TO CBONCTB.

Konmponvnas paboma. YTieBoa0opoabl.

Tema 3. Ciuptsi (3 yaca).

Cruptel. CocTaB M KiacCUPHKAIUSA CIUPTOB (IO XapakTepy YIIeBOJAOPOTHOTO paauKkaia U IO
aTOMHOCTH), HOMEHKJIaTypa. M3omepust cnupToB (MOJIOKEHUE TUIPOKCUIIBHBIX TPYII, MEXKIaccoBasil,
«yraepogHoro ckeneta»). Dusnueckue CBOICTBA CHUPTOB, HX THoJydeHHe. MexXMoIeKyaspHas
BOJIOpOoJIHAsT CBA3b. OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHSI MOJEKYJI CHUPTOB. XHMMHUYECKHE CBOWCTBA
CHUPTOB, OOYCIOBJICHHbIE HAJIMYUEM B MOJEKylaX THUAPOKCOTPYII: 00pa30BaHHUE alKOTOJISITOB,
B3aMMOJICICTBHE C TAJIOTE€HOBOJOPOJAAMH, MEKMOJIEKYJIAPHAs U BHYTPU MOJIEKYJsIpHas Aerujpararus,
sTepuduUKanms, OKHUCICHHE U JeruapupoBaHue crnupTtoB. OCOOEHHOCTH CBOICTB MHOTOATOMHBIX
cnupTtoB. KauecTBeHHass peakuus Ha MHOTOAQTOMHbIE CHUPTHL. BakHellne mpencTaBUTENNd CIHUPTOB:
METaHOJI, 3TaHOJ, STUJIEHIVIUKOJb, TiuuepuH. Duznonoruyeckoe AEUCTBUE METAHOJA W 3TaHOJIA.
PaccmoTpenne MexaHM3MOB XUMUYECKUX PEAKIUH.

®enonbl. CTpoeHue, U30Mepusi, HOMEHKIaTypa (PeHoJI0B, uX (Pu3nUecKue CBONCTBA U IMOJIyYCHUE.
Xumuyeckue cBoiictBa (eHonoB. KuciaoTHeie cBoiicTBa. B3anMHOe BIMsSHHE aTOMOB U TPYII B
MOJIEKYJIaX ~OpraHMYeckuxX BemecTB Ha mnpumepe (enona. Ilonmukonaencanuss QeHomna c
¢dopmanbaerunom. KauectBenHas peaxuust Ha ¢peHoul. [Ipumenenue gpenosna. MHOroaToMHble (DEHOIBI.

Jlabopamopnvie onvimoi. 1. Peakuun OKHMCIEHUS 3THIIOBOTO CIMPTa OKCUIOM Menu. 2. V3ydeHue
¢u3nyecKkux CBOMCTB riuiepuHa. BzanmoaeicTere rauneprusa ¢ ruipokcuaom meau. 3. PactBopumoctsb
¢denona. KauecTBeHHbIE peakIy Ha (EHOII.

Tema 4. Anbaeruabl, KETOHbI, KAPOOHOBBIE KNCJIOTHI U CJ10KHBIE YQupHI (4 yaca).

Anpneruapl U ketoHsl. Knaccudukanus, CTpoeHHE MX MOJIEKYJ, M30MEepUs U HOMEHKJIATypa.
OcobeHHOCTH CTpoeHUs  KapOOHMIbHOW rpynnbl. Pdusnyeckue cBoWcTBa (opManbieruja U €ro
rOMOJIOTOB. XHWMHUYECKHE CBOMCTBA ajlbJIETU/I0B, O0YCIOBICHHbBIE HATMUYUEM B MOJIEKYJe KapOOHMIBHOM
IpyIIbl aTOMOB (THUAPUPOBAaHUE, OKUCIEHHE aMMHAUYHBIMU PAacTBOpaMHU OKcHJa cepedpa M TMApPOKCcHIA
meau (I1)). TlpucoennHeHne CHMHUIBHOM KUCIOTHI U OucynbduTta HaTpus. KauecTBeHHble peakiuu Ha



anpaeruapl. Peakuumss mnonukonzeHcanuu (enona ¢ gopmanbaerugoM. OcCoOEHHOCTH CTPOCHHS H
XUMHUUYECKUX CBOMCTB KETOHOB. B3auMHO€E BIMAHHE aTOMOB B MOJIEKYJax. [ 'aJloreHupoBaHuE alibIETU0B
1 KETOHOB 10 HOHHOMY ME€XaHU3My Ha cBeTy. KauecTBeHHas peakuyst Ha METHIIKETOHBI.

KapOonoBbie kucnotel. CTpoeHne MoJieKyd KapOOHOBBIX KHCIOT M KapOOKCHIIBHOW TpYIIIBHI.
Knaccugukamnus 1 HOMEHKIIaTypa KapOOHOBBIX KUCIOT. PU3NUECKUE CBOWCTBA KApOOHOBBIX KHCIOT U UX
3aBHCUMOCTh OT CTpOeHHUs MoJiekyl. KapOoHoBble KuCIOTHI B mpHupone. buonoruyeckas poib
KapOOHOBBIX KHCIOT. OOIMe CBOKWCTBA HEOPTaHUYECKUX M OPraHMYECKUX KUCIOT (B3aUMOJIEHCTBHE C
MeTaJlJlaMi, OKCHJIaMU METAJUIOB, OCHOBAaHUSMH, COJIIMM). BiusHME yrieBoJOpOAHOIO pajuKaia Ha
crily KapOOHOBOHM KHCHOTHL. Peaknust stepudukanuu, ycioBusi ee mnpoBeaeHUs. OTHOOCHOBHBIE H
MHOTOOCHOBHBIE, HENPEIeNIbHbIE KApOOHOBbIE KUCIOTHI. OTENbHbIE IPEACTABUTENN KUCIIOT.

Cnoxubie 3¢pupbl. CTpOCHHE CIIOKHBIX I(PHUPOB, H30MEpHUS (MEKKIACCOBAas U «YyIJIEPOJIHOTO
ckenera»). Homenkmatypa cioxxsbix 3¢gupoB. OOpaTuMOCTh peakuuu 3TepuUKAUN, THIPOIH3
cl0XHbIX 3(upoB. PaBHOBecHe peakiiuu: 3TepuuKauy- ruApoin3a; (GakTopsl BIAUSIONIME HA THIPOIN3.

XKupsl - cnoxxHble 3QUPHI TIIMLIEPUHA U KapOOHOBBIX KUCIOT. COCTaB U CTPOCHUE MOJIEKYH KHUPOB.
Knaccudukanus xupoB. OMblIeHHE )KUPOB, OJTyYeHHE Mblia. Mblia, 00bSICHEHNE UX MOIOIINX CBOMCTB.
XKupsl B npupose. buonornyeckas @ynkuus xupos. [lonstue 06 CMC. OObsicHEHHE MOIOIINX CBONCTB
Mmb1a 1 CMC.

Ilpakmuuecxas paboma. KapOOHOBBIE KUCTOTHI

Jlabopamopuvie onvimul. 1. Oxucnenue GopMaabaerua aMMUaYHbIM PACTBOPOM OKCHJIa cepedpa.
Peakmus aneranpaernga ¢ ruapokcuaoM meau. BiammopeiictBue Gopmanbaeruna ¢ GyKCHHCEPHUCTON
KUCIOTOM. 2. OKUCIIEHHUE CIUPTa B aJIbJET U/,

Tema 5. YraeBoanl (4 yaca)

Monocaxapuapl. Mx knaccudukanus. ['ekco3sl U UX mnpeactaBuTend. |[roko3a, ee ¢puznyeckue
CBOICTBa, CTpOEHHE MOJIEKYNbl. PaBHOBeCHsl B pacTBOpPE IUIIOKO3bl. 3aBUCUMOCTh XMMHYECKUX CBOMCTB
TJIFOKO3Bl OT CTPOCHHS MOJIeKynbl. BiammoneiictBue ¢ ruapokcugom Mmenu(ll) mpum komHaTHOM
TeMIlepaType ¥ HarpeBaHUM, dSTepUPHUKaAIUs, pEaKus «CepeOpsHOro 3epKana», ruipupoBanue. Peakuun
OpO’KeHMsI TIIOKO3bI: CHUPTOBOTO, MOJOYHOKHCIOro. [roko3a B mpupoie. buosornyeckas poib
r0Ko3bl. [IpriMeHeHne TII0KO3bl Ha OCHOBE €€ CBOMCTB. DpyKTO3a Kak M30Mep TIIHOKO3bl. CpaBHEHUS
CTPOEHHUS MOJIEKYJ U XUMHUYECKHX CBOMCTB TJIOKO3bI M (pykTo3bl. DPpyKTO3a B MPHUPOJAE U €€
OuoJIoTHYecKast poJb.

Hucaxapunel. Ctpoenue, obmiast ¢opmyna u npexacraButenu. Caxaposa, JIaKTO3a, MajabTo3a, UX
CTpoeHue U Ouojoruueckast poJsib. ['maponus aucaxapuaos. [IpoMbllieHHOE MOTy4YeHHE caxapo3bl U3
MIPUPOJIHOTO CHIPbSI.

[Tonucaxapuapl. O6mas Gopmyna u NpeACTaBUTENIN: JEKCTPUHBI U TJIMKOTeH, Kpaxmall, eJUT0JI03a
(cpaBHUTeNBbHAs XapakTepucTHKa). DuU3MUECKUEe CBOMCTBA MOJMCAXapHI0B. XUMHYECKHE CBOWMCTBa
nonucaxapuaoB. ['uaponus nonucaxapuaoB. KadecTtBenHast peaknusi Ha kpaxmain. [lomucaxapuabl B
npupoje, X ouojoruueckas poib. [I[puMeHeHre moiMcaxapui0B Ha OCHOBAaHUH WX CBOMCTB (BOJIOKHA).
[Tonsitne 00 HMCKYCCTBEHHBIX BOJIOKHAX. B3aumonelcTBHE MLEIUIIONIO3bI C  HEOPraHUYECKUMHU H
KapOOHOBBIMH KHCIIOTaMHU - 00pPa30BaHUE CIOKHBIX I(PUPOB.

Koumponvnasa paboma. Kucnopoaconaepxaiine opraHuuecKkre BeecTBa

Jlabopamopuvie onvimul. 1. T'mpponu3 caxapospl.  XUMHYECKHE CBOWCTBAa Caxapo3bl. 2.
BiaumoneiicTBue kpaxmana ¢ H0JI0M ¥ THAPOKCUAOM Meau. ['uaponus kpaxmana.

Tema 6. A30oTOCO€ep:KaIIUe OPraHUYecKue coenHenusi (4 yaca)

Awmunbl. Onpenenenue amuHoB. CTpoeHue amuHoB. Knaccudukanus, nusoMepuss 1 HOMEHKIIATypa
aMuHOB. AnudaThudeckue W apoMaTHueckue aMuHbl. AHUIUH. [lomydyeHne aMHHOB: aTKUIUPOBAHUE
aMMHUaKa, BOCCTAHOBJICHHE HHUTPOCOEAMHEHUN (peakiusi 3uHMHA). DPU3NYECKHe CBOWCTBA aMHUHOB.
XUMHYECKHE CBOICTBA aMHMHOB: B3aUMOJEHUCTBUE C KHCIOTaMH M BOJOW. OCHOBHOCTH aMMHOB.
I'omonoruueckuii psa apoMaTHUECKUX aMUHOB. AJIKUJIMPOBAHUE U allMJIMPOBAHNUE AMUHOB.

AmuHokucnorel. CocTaB M CTPOEHHUE MOJEKYJ] aMHHOKHUCIOT, H30MEpUHU. J[BONCTBEHHOCTH
KHCJIOTHO-OCHOBHBIX CBOMCTB aMUHOKMCIOT W €€ NpHUUYMHBL. B3auMojelcTBHE aMHHOKHCIOT C
OCHOBaHHUSAMH, 00pa30BaHUE CIOXHBIX 3(pupoB. B3anmoaelcTBre aMUHOKUCIIOT C CUJIbHBIMHM KHCIOTaMH.
OO6pa3oBaHre BHYTPUMOJIEKYJISIPHBIX COJIel. Peakiust moJMKoHIeHCallui aMUHOKHCIIOT.




benku - mpupoansie Ouononumepsl. Ilentuanas rpynma aToMOB M MENTHAHAS CBs3b. [lenTHbl.
benku. IlepBuunasi, BTOpUYHAss M TPETUYHAs CTPYKTYphl O€NKOB. XHWMHYECKHE CBOWCTBA OEIKOB:
TOpeHue, AeHATypalus, THAPOJIN3, KaYeCTBEHHbIe peakuuu. bruonornueckue GyHkunu 6enkoB. 3HaYeHUE
OenkoB. YerBepTHuHAash CTPYKTypa OCITKOB KakK arperamus OCNKOBBIX M HEOCIKOBBIX MOJEKYI.
I'mo6anpHas mpobaema OETKOBOTO TOJIOIAHUS U MYTH €€ PEIICHUS.

Ipakmuyeckue pabomul. UneHTU(UKAIUSA OPraHMYECKHX COCTUHEHNH. [ eHeTHUecKue CBsI3u

Pa3nen 3. Oprannyeckasi XuMHs B *KH3HH YejloBeKka (6 4acoB)

Tema 7. Opranuyeckasi XMuMHUsi B )KU3HH YesloBeKa (6 4acoB)

[TpupoHble HCTOYHHUKH yriieBoAopoaoB. Hedrs. @usnueckue cpoiictBa. CrocoObl nepepaboTKu
HepTu. Ileperonka. KpekuHr tepmuueckuii u kKatanutuueckuil. KokcoxmMudeckoe MTpPOU3BOJICTBO.
[TpupoTHBIi ¥ MOMYTHBIH HE(PTSIHOHN ra3bl, UX COCTaB M UCTIOIH30BAHUE B IPOMBIIIICHHOCTH.

OO0mue TOHATHS O  CHHTETUYECKHMX  BBICOKOMOJIEKYISIPHBIX  COEAMHEHHUSX:  MOJUMEp,
MakKpoOMOJIEKyJia, MOHOMEp, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEpPHU3alluu, reoMeTpuueckas Qopma
MakpomoJiekya. Puznueckne M XHMHUYECKHE CBOWCTBAa moiuMepoB. Kiaccudukamus mnoauMmepos.
Peakuuu nonuMepusanuu U noiaukoHjaeHcanuu. CHHTeTHYeckue Kaydyyku. CHUHTETHUYECKHE BOJIOKHA.
[IpakTHyeckoe NCHoab30BaHNE MOJUMEPOB U BOZHUKIINE B PE3YJIbTAaTE 3TOTO IKOJOTUYECKUE TPOOIIEMBI.

3amura OKpyXarlled cpeabl OT BO3JAEHCTBUS BPEIHBIX OPraHMYECKUX BELIECTB. OKOJOTHSL.
[ToHsiTHE O XUMHMYECKOW 3KOJOTUHM. XHUMHUYECKHE OTXOAbl. YTJIEBOJAOPOJbI, BPEAHBIE IS 310POBBSA
YeJI0BeKa. BiausHue Ha OKPYKAIOIIYIO Cpey MPOU3BOIHBIX YIIEBOJOPOAOB. XUMHUUYECKAs] YKOJIOTHS KaK
KOMIUIEKCHAas HayKa, HW3y4arollas COCTOSIHME OKpyXawmed cpeasl. KoMIIEeKCHBI — Xapakrep
BO3JICHCTBUS HAa OKPYXAIOUIYI0 CPEY M MOMYISIIIMK KUBBIX 0COOEH pa3IMYHBIX OPraHUYECKUX BELIECTB.
CriocoObl yMEHBIIIEHHUs] HETAaTUBHOTO BO3AEUCTBUS Ha MPUPOJY OpraHUYecKux coequHeHui. [IpomayKTsl
YEJI0BEYECKOM, IEATEIbHOCTH - HICTOYHUK 3arpsA3HEHUI OKPYKAIOIIEN Cpe/bl.

Jemoncmpayuu. Habop I1OPoB, Tabmuiy mo Tteme «I[IpupoHble MCTOYHUKH YIIEBOIAOPOIOBY,
koJutekuus «Hedts u HeTenpoyKTh».

Ipakmuueckue pabomul. Pacnio3HaBaHHE MJIACTMACC U BOJIOKOH.

Jlabopamopnwiii onvim. O3HaKOMJIEHHE ¢ 00Opa3laMu He(TH, KAMEHHOTO YIJsl U MPOAYKTaMHU UX
nepepadoTKH.

HUmoeosas xonmponvrnas paboma 3a 10 xknacc.

11 knacc (0a3oBblii ypoBeHb) (34 yaca)

Tema 1. BaxkHeiinme NOHATHS U 3aKOHBI XUMHH (2 yaca)

OcHOBHbBIE 3aKOHBI XMMHH: 3aKOH COXPaHEHHUS MAacChl U MOCTOSHCTBA COCTaBa, 3aKOH ABOrajpo.
[ToHsTHS «BELIECTBO», «CBOWCTBA BEUIECTBA», «XUMHUYECKAs pPEaKlMs», «OTHOCHTEIbHAas aTOMHas W
MOJIEKYJISIpHAsi Macca», «KOJIMYECTBO BEIIECTBA», «MOJIb». Pollb XMMHUM B JKU3HM U Pa3BUTHH
coBpeMeHHoro oOmiectBa. [IpaBuna TexHuku Oe3zomacHocTH. .PacdeTHble 3aaud MO HW3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM O0BbEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB. 3HAUYCHUE
3aKOHOB XMUMMUH JJI Pa3BUTHUS HAYKU B LIETIOM.

Tema 2. Teopusi crpoenusi aroma. Ilepmoamueckmii 3axkoH u Ilepuoamueckasi cucrema
xumunuyeckux 3jgemenToB JI.U. MenneneeBa (2 yaca).

ATOM- cllo>KHas 4acTula. SApo u 3MeKTpoHHAs 000J04YKa. DIEKTPOHBI U MPOTOHBL. MUKPOMUD U
Makpomup. Jlyanusm yacTU MUKpOMUPA.
CocTosiHUE DJIEKTpOHA B arome. DIEKTPOHHOEe 00mako u opburtans. Popma opburtaneii (S, p, d, f).
OHepretudeckue ypoBHU U moaypoBHH. [Ipunnun [laynu. DnekrponHast GopMyna aTOMOB 3JIE€MEHTOB.
I'padmyeckue >nexkTponHbie GopMynbsl U TpaBuio ['yHaa. DnekTpoHHO-Tpaduueckue GopmMyiasl aTOMOB
AIIEMEHTOB. OJJEKTpOHHas Kiaccuukamus >IEMEHTOB IO CeMelcTBaM. BaneHTHbIE BO3MOKHOCTH
aTOMOB XMMHMYECKHUX DJIEMEHTOB. BayleHTHbIe 3JIeKTpOHBI. BalleHTHbIE BO3MOYKHOCTH aTOMOB
XUMHYECKUX DJIEMEHTOB KakK (YHKIIHSI KX HOPMAIbHOTO U BO30YKIEHHOTO COCTOSIHHUSL.



Ilepnoanueckuit 3akoH u Ilepuonnueckas cucrema xumudeckux sneMeHToB JI. M. Menneneesa.
IIpennoceinkn  oTkpeiTua 3akoHa. Otkpeite J[. WM. MeHzaeneeBbIM NEPUOANYECKOTO 3aKOHA.
I'opusoHTanbHasA, BEpTUKAIBHAS U TUArOHAIIbHAS [IEPUOANYECKUE 3aBUCUMOCTH. [lepuoanueckuii 3aKkoH
u crpoerne atoma. Mzotomnsl. CoBpeMEHHOE MOHATHE XMMHUYECKOTo ieMeHTa. Bropas dopmynmupoBka
IIEpUOANYECKOro 3akoHa. [Iepuoanueckas cucreMa u crpoeHue atoMa. GU3NYECKUI CMBICII TOPSAKOBOTO
HOMEpa DJJIEMEHTOB, HOMEpPOB TIpyHIbl W Iepuoaa. IIpyuMHBI M3MEHEHMS METAIUIMYECKUX U
HEMETAJUIMIECKUX CBOMCTB JIEMEHTOB B TPyINax M MEpHOJaX, B TOM YHCIEe OOJNBIINX U CBEPXOOIBIINX.
Tpetsst hopMynTupoBKa MEPUOANIECKOTO 3aKOHA. 3HAYECHUE TIEPUOTMUECKOTO 3aKOHA U EPUOTUIECKOM
cucTeMbl XxuMuyeckux anemeHToB J[. 1. MenneneeBa [uisi pa3BUTHSA HAYKH U NOHMMAHHUS XUMUYECKON
KapTHUHBI MUpa.

Tema 3: CTpoenune u MHOrooopasue BemecTs (4 yaca)

Xumuueckas cBs3b. EquHas npupona XuMu4YecKon cBsi3U. MOHHasg XxuMu4eckasi CBA3b U MOHHBIE
KpUCTaJIIIMuecKkue perieTku. KoBaneHTHas XMMHMYecKas CBsI3b U €€ KiacCUpUKalus: M0 MEXaHU3My
oOpa3oBaHusi (OOMEHHBII M JOHOPHO-AaKLUENTOPHBIH), IO 3JIEKTPOOTPULIATEIBHOCTH (IOJIApHAs H
HEMNoJIApHasi), Mo crnocoOy MepeKpbIBaHUs 3JIEKTPOHHBIX OpOuTaled (curmMa M MH), MO KPAaTHOCTH
(onuHapHas, [BOIHas, TpoiHas, mnosyropHas). IloasSpHOCTH CBA3M M NOJAPHOCTH MOJIEKYJIBI.
Kpucrannuueckue pemerku Ui BEHIECTB C ATOW CBA3bIO: aTOMHas M MOJIEKYJspHas. Meraminueckas
XMUMHYECKas CBSI3b U METaJUIMYecKasi KpUCTaJUIMuecKas peuieTka. BogopoHas cBa3b: MEXKMOIEKYIsIpHas
U BHYTpUMOJIEKyJsipHas. MexaHusm o0pa3oBaHus 3TOH CBSI3M M ee 3HayeHue. VoHHas CBA3b Kak
MpEACNbHBINA Cllydald KOBAJIEHTHOM IOJISIPHOM CBSI3U; MEPEXO0J OJHOTO BHJA CBSA3M B JIPYroil; pa3HbIe
BU/JIBI CBSI3€H B OJJHOM BellecTBe. THIbI KPUCTAIIMUECKUX PEIIETOK.

Konmponvnas paboma. Ctpoenne atoma. CTpoeHHE BEIIECTBA.

Tema 4: Cmecu u pacTBOpPHBI BenecTB (4 yaca)

HucnepcHsie cucteMbl. [ToHATHE O qUCTIEPCHBIX cucTeMax. J(ucriepcuoHHas cpena u JucrepcHas
(daza. [IeBATh TUTIOB CUCTEM W MX 3HAYCHHE B MIPUPOJIE U KU3HU YeoBeKa. MOJEKYISIpHBIE M UCTUHHBIE
PacTBOPBHI.

Hctunnple pacTtBopel. PacTBopuTens W pacTBOpEeHHOE BeliecTBO. PacTBopeHue kak (u3uko-
XuMU4ecKui nponecc. CrocoObl BEIPAKEHUS KOHIICHTPAIIMK PACTBOPOB. Y POBHU OPraHU3AIMHU BEIIECTB.
CucreMa 3HaHUH O BEIIECTBE.

Pacuemnvle 3a0auu. BerancineHue Macchl paCTBOPEHHOTO BEIIECTRA.

Ilpakmuuecxas paboma. IIpuroroBjaeHue pacTBOPOB 33JaHHON KOHIICHTPALNH.

Tema 5. Xumnueckue peakuuu (11 gacon)

Knaccudukainus XuMU4ecKHX peakluidl B OpraHuuecKod W Heopranuyeckoil xumuu. Ilonarue o
XUMHUYECKON peakluu, €€ OTINYUE OT SACPHOM peakuuu. Peaknuu ajioTponu3alud U U30MEpU3aLUU.
Peaknuu, unymme ¢ M3MEHEHHMEM COCTaBa BEUIECTBA: IO YHCIY M XapakTepy pearupyrouux u
o0Opa3yromuxcsi BeulecTB (pas3oKeHus, 3aMelieHrs, 0OMeHa, COCIUHEHUs); 10 W3MEHEHHUIO CTerleHen
okucinenus (OBP u ne OBP); no temnoBomMy 3ddexty (9k30- U dHAOTEpMUYECKHUE); M0 (aze (romo- u
reTeporeHHble); MO HampaBlieHHI0 (0OpaTHMble M HEOOpaTHMbIE); IO MCIIOJB30BAaHMIO KaTalu3aTopa
(kaTanuTHYeCKHe M HeKaTATUTHUYECKHe); M0 MEeXaHM3MY (paJuKajJbHble U MOHHBIE); 0 BUJY SHEPIUH,
MHULUUPYIOLIEH peaxuIo (poToxumuueckue, paaualnoOHHbIE, AIIEKTPOXUMHUYECKHE,
TEPMOXUMHUYECKHUE).

BeposaTHOCTD IpOTEKaHHs XUMHUYECKMX PEAKIUi. 3aKkOH COXpAaHEHWs SHEPruu. BHyTpeHHs
sHeprus peakuuid. TennoBoit a¢pdexr. Tepmoxumudeckue ypaBHeHus. TernoTta oOpa3zoBaHus. 3akoH I
N. T'ecca. DHTponus. Bo3MOKHOCTh NPOTEKaHUsI PEAKIMI B 3aBUCUMOCTH OT M3MEHEHUS SHEPTUU U
SHTPOIINH.

CkopocTh XUMHYECKMX peakuui. PakTophl, BIMSAIOLIME HA CKOPOCTh pEaKLU. ITonsTue o
ckopocTH. CKOpOCTb TOMO- M I€TEPOr€HHON peakuMil. DHeprus akThuBauuu. PakTOphl, BIUSAIOUIUE HA



CKOPOCTb pEakUuil: MPUPOJA PEarupyrollMX BEIIECTB, KaTalW3aToOpbl, TEMIEpaTypa, KOHLEHTpaLusl.
Karanu3 romo- u rereporeHHbI, UX MexaHu3Mbl. DepMEHTBl, UX CpPaBHEHUE C HEOPraHUYECKUMU
KatanmzaropamMu. THrHOUTOpH! M KaTanuTudeckue sbl. [IoBEpXHOCTh CONPUKOCHOBEHUS pearupyromux
BEILIECTB.

Xumuueckoe paBHoBecue. [IoHSATHE O XMMUYECKOM paBHOBECHMU. PaBHOBECHbBIE KOHUEHTPALIMH.
JnHamuyHoCTh paBHOBecHs. KoHcTanTa paBHOBecusa. DakToOphl, BIUAIONIME HA CMEIICHHE PAaBHOBECHS:
KOHUEHTpalus, AaBieHue, remneparypa. [Ipuniun Jle [larense.

DONEeKTpOIUTHYECKas  JAUCCOLMALMs.  ODJEKTPOJIUTHI U HEIJIEKTPOIUThL.  MexaHusm
AJIEKTPOJIUTUYECKON JUCCOLMAIUU C pa3jIMyHbIM BUJIOM CBsi3M. CBOWMCTBAa KaTMOHOB U AHMOHOB.
Kucnotsl, conau, ocHOBaHMSI B CBET€ TEOPHM 3JEKTpoiuTHYecKoil nuccouunanuu. Crenenp O.J .u eé
3aBUCHUMOCTb OT IPHUPOJIbI MIEKTPOJIUTA U ero KoHueHTpanuu. Koncranra auccounanuu. CryneHuyaTas
muccouuanus. CBoiicTBa pacTBOPOB 3JIEKTPOIUTOB.

I'upponusz. Ilonsitue ruaponusa. ['Maponan3 opraHMYECKUX M HEOPraHMYECKUX BEIECTB U €ro
3HaueHue. [maponus conelr - Tpu ciaydas. CryneHuarslii ruaposu3. HeoOpatumblil ruaposus.
[IpakTryeckoe 3HaYeHHE TUAPOIIN3A.

OKHCAUTENBEHO-BOCCTAHOBUTENbHBIE peakunu. OKucauTenb W BoccTaHOBUTENb. Peakuun OBP.
MeTo/1 351eKTpOHHOTO OanaHca.

DNEeKTpOIN3 PACTBOPOB U PACIIaBOB. XUMUYECKUE UCTOYHUKH TOKA.

Ilpakxmuueckasa paboma. Penienne skcriepuMEeHTAIbHBIX 33/1a4.

Pacuemnvie 3a0ayu. Pacuetsl TemnoBoro 3¢dexra peakuu.

Konmponvnas paboma. Xumudeckue peakiiu.

Tema 6. Metajubl (2 yaca)

Mertamnbl. TlonokeHne MeTauioB B NIEPHOIUYECKON CHCTEME W CTPOCHHE WX aTomoB. IIpocThie
BEIIECTBA-METAJUIbI: CTPOEHUE KPUCTAJIOB M METaJUIMYecKash XuMudeckasi cBsi3b. Ayutorponus. OOmue
¢dbuznyeckue CBONCTBA METAJUIOB U BOCCTAHOBUTEIbHBIE CBOIMCTBA MX: B3aMMOJCICTBHE C HEMETaJIaMu
(KuCTIOpOIOM, TaJIOTEHAMH, CEpPOM, a30TOM, BOJOPOJIOM), C BOJOW, KHUCIOTaMH, PACTBOPAMH COJICH,
OpraHMYeCKMMHU BEILECTBAaMHU (CIHMpPTaMH, TajoreHajlkaHaMu, (EHOJIOM, KWITaMH), CO MLIEJIOYaMHU.
OKcuapl M THAPOKCHIBI METAUIOB. 3aBUCHUMOCTh CBOMCTB 3THX COCIMHEHUU OT CTEMEHEW OKUCICHUS
MetaiuioB. Kopposuss meramnoB.  [loHaTtue xoppo3uu. XUMHYECKass KOPPO3HsL. DIEKTPOXUMHYECKas
Koppo3us. CriocoObl 3alUThl METAIIIOB OT KOPPO3HUHU.

Ilpaxmuueckaa paboma. Pelienue s3KCiepuMEHTAIBHBIX 3a/a4.

Tema 7. Hemera/ibl (2 yaca)

Hemeramnel. IlonoxxeHne HEMETa/UIOB B TEPHOJUYECKONM CHCTEME, CTPOCHHE HX aTOMOB.
DIEeKTPOOTPULIATENILHOCTh. MHEpTHBIE Ta3bl. [[BOWCTBEHHOE TOJIOKEHHE BOJOPOJA B MEPHOIUUYCCKOI
cucreme. Hemetamnel - mpocThie BemiecTBa. ATOMHOE M MOJIEKYJISPHOE CTPOCHHE HUX. AJTOTPOTMHSL.
XWMHYECKHE CBOMCTBA HeMeTaIoB. OKHCIUTEIbHBIC CBOMCTBA: B3aUMOJCHCTBHE C MeETaJUIaMH,
BOJIOPOJIOM, MEHEE JJICKTPOOTPHIIATCIIBHBIMA HEMETa/lJIaMH, HEKOTOPBIMH CIIOKHBIMH BEIIECTBAMHU.
BoccraHoBUTENIBHBIE CBOMCTBA HEMETAIOB B peakmusaX co (PTopoMm, KHCIOPOIOM, CJIOKHBIMU
BEILIECTBAMU-OKUCIIUTEIIIMU  (A30THOM M CEpHOM KHCIIOTaMH | Jp.). BojopoaHble coeauHEHUs
HeMmeTaiioB. [lonydeHne ux cCMHTE30M U KOCBEHHO. CTpOeHHE MOJIEKYN M KPUCTAJUIOB ATUX COCTUHEHHI.
®usnueckue cBoiicTtBa. OTHOIIEHUE K BoJe. M3MEeHeHHe KHCIOTHO-OCHOBHBIX CBOMCTB B MEpUOJAX U
rpynmnax HeconeoOpasytomue u coneoOpasyrome okcuabl. Kucrmopoanele KuciaoTel. 3meHeHwue
KHCJIOTHBIX CBOMCTB BBICIIUX OKCHUJOB U THAPOKCUOB HEMETAJUIOB B IEPHOJIAX U IPYIIAX. 3aBUCUMOCTh
CBOMCTB KHCJIOT OT CTETICHU OKUCIICHUSI HEMETaJla.

Pacuemmnvie 3a0auu. Pacdersl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOAYKTOB PEaKIIUH, €CIIH
OJIHO W3 BEIIECTB JaHO B M30BITKE. PacdeTrbl MaccoBOW A0JM (MacChl) XMMHUYECKOTO COCTUHEHUS B
CMECH.

Tema 8: Kiaccupukanuss U B3aUMOCBSI3b OPraHMYeCKHMX M HEOPraHMYecKUX BewecTsB (2
yaca)
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Knaccudukaruss HeopraHudeckux BemiecTB. lIpocTteie u cioxkHble BemecTBa. OKCHIBI, WX
knaccudukanus. [Hapokcuabl (OCHOBAaHUS, KHCIOPOJHBIC KHUCIOTBHI, AMQMOTEpHBIC THUAPOKCHJIBI).
Kucnotel, ux xnaccudukamms. OcHoBanus ,ux kiaccupukanus. Conu cpenHue, KUCIbIE, OCHOBHBIC H
KOMILIICKCHEIE.

Knaccudukaruss opraHMYeCKHX BEIIECTB. YTJIEBOJOPOABI W KiIacCU(UKALUS BEIIECTB B
3aBUCHMOCTH OT CTPOCHUS YTIEPOTHOU Ienu (amudaTHuecKkue U MUKINYEeCKUe) U OT KPAaTHOCTH CBSI3eH
(mpenenpHbIe U HemnpeaenbHbie). ['omonornueckuii psif. [Ipou3BoIHBIE YTIIEBOIOPOIOB: rajJor€HAIKAHBI,
CIUPTHI, (EHOJBI, ATBICTUIBI W KETOHBI, KApOOHOBBIC KHCIIOTBI, IMPOCTHIE U CJIOXHBIC 3(DUPHI,
HUTPOCOEIMHEHUS, aMUHBI, aMUHOKHCIIOTHI.

I'eneTnueckas CBs3b MEXKAY KJIACCAMU OPraHUYECKUX U HEOPTraHUYECKUX coequHeHui. [lonstue o
FEHETHUYECKOW CBSI3M M T'€HETUYECKUX PSAJaX B HEOPraHMYECKOW M OPraHMYeCcKOr XUMuu. ['eHeTnueckue
psAIpl MeTalla (Ha IpUMEpPE KaJIbIUS M JKeJie3a), HeMeTalla (Cepbl U KPEMHHUS), TIEPEX0THOTO dJIEMEHTa
(muuka). ['eHeTmueckue pAIbl U TEHETHYeCKas CBSI3b B OPraHUYeCKOW XUMHH (COCAMHEHHS
JIBYXaTOMHOTO yriepojia). EAMHCTBO Mupa BelecTs.

Ilpakmuueckas paboma. Penenne sKCrIepuMEHTATbHBIX 3a/1a4.

Tema 9: Ilpon3BoACTBO M NPUMEHEHNE BELIECTB U MaTepuasioB (3 yaca)

XUMHS U TIPOU3BOACTBO. XHUMHYECKasi MPOMBIIUICHHOCTh M XUMHUYECKHE TeXHOJOTUHU. ChIphe
JUIT  XUMHAYECKOW MPOMBINUIEHHOCTH. Bola B XMMHUYECKOW NPOMBIIUIEHHOCTH. OJHEpPrus JUIst
XUMHUYECKOTO TPOM3BOICTBA. HaydHbie PUHITUIIBI XUMHUECKOTO TTPOU3BOACTBA. 3alIUTa OKPYKAFOIICH
Cpenbl U oXpaHa TpyJa MPH XUMHUIECKOM MPon3BoicTBe. OCHOBHBIEC CTAIUH XHMHUYECKOTO MMPOU3BOICTBA.
CpaBHeHHe TPOU3BOJICTBA aMMHAaKa U METAHOJIA.

XUMHUS W DKOJOTHs.  3alluTa OKPYXKAIIIEH Ccpenbl M OXpaHa Tpyda MOpU XUMHYECKOM
MIPOM3BOJICTBE. XUMHUYECKOE 3arpsi3HEHHE OKpykaromei cpeapl. OxpaHa rugpocdepbl OT XUMHUIECKOTO
3arpsi3HeHus. OxpaHa MOYBBI OT XHMMHYECKOro 3arpsisHeHus. OxpaHa aTtMocdepbl OT XHUMHYECKOTO
3arpsizHeHus. OxpaHa ¢Guopsl U QayHbl OT XMMHYECKOIO 3arpsS3HEHHUS. DKOJOTUYECKHIT MOHHUTOPHUHT.
DKoJIoTH4ecKHe MpoOIeMbl U 3J0POBbE YEIIOBEKA.

Tema 10: MeToanl mo3HaHusi B xumun (3 yaca)

YpoBHU W cTaguM XUMHYECKOro mo3HaHUsA. (CxemMa (QOpMUpPOBaHUS €CTECTBCHHOHAYYHOU W
XUMUYECKOM KapTHUHbl Mupa. Pa3nuuHple npueMbl M METOABl MO3HAHUSA OKPYXKAKOUIEro Mupa.
DKCIIepUMEHTANIbHBIN aHaMU3 A WACHTU(UKAIMM XUMHYECKUX COCAMHEHUNW U OIpeaeieHHs] HUX
KaueCTBEHHOT'0 COCTAaBa.

HUmoeosas xoumponvras paboma 3a 11 xnacc.
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2.2.I1poxoxeHne NPaKTHYECKO YaCTH NPOrpaMMBbl 110 NpeAMeTy

10 xaacc (0a30BbIii ypOBeHbD)

O011ee KOIMUECTBO
Bcero yacos KoHnTpoabHbIX paboT Iy
1 nonyronue 16 1
2 TIOJTyTOJTHe 18 2
Hroro: 34 3
11 kaacc (0a30Bblii ypOBEHbB)
O0111ee KOIMYECTBO
Bcero ywacos KoHTpoabHbIX paboT Iy
1 nonyronue 16 1
2 TIOJTYTOJTHE 18 2
Hroro: 34 3

3. TemaTuueckoe IVIAHUPOBAHHUE C YKA3aHHEM KOJIUIECTBA YaCOB, OTBOAUMBIX HA OCBOCHUE

KaXKI0H TeMbI

Ne Ha3Banmue pa3uesioB, TeM KoanuecTBO
n/n 4acoB
10 kaacc (0a30BbIil YPOBEHD)
1 Teopernueckrue 0OCHOBBI OPraHMYECKOH XUMUHU 4
2 YrneBoaopos 9
3 Crnuptsl 3
4 AJbJieTuibl, KETOHBI, KApOOHOBBIE KHCIIOTHI U CIOXKHBIE 3()UPHI 4
5 VrneBoanl 4
6 A30Tcoeprkalye OpraHnuecKue CoeIMHEHMs 4
7 Opranuyeckast XMMHS B )KM3HH YeJIOBEKa 6
Hroro 34
11 kacc (0a30Bblii YPOBEHB)
1 Baxxaeiine NOHATUS M 3aKOHBI XUMUHU 2

12



2 Teopus crpoenus atoma. [lepuoanueckuil 3akoH u Ilepuonnueckas cucrema 2
xuMu4deckux anmeMenToB J[.M. Menaeneea

3 CrtpoeHre 1 MHOT00Opasue BEIieCTB 4
4 CMecu U pacTBOPHI BEIIECTB 4
S) XUMHUYECKUE PEAKLIUU 11
6 Mertamisl 2
7 Hemeransl 1
8 Knaccugukanys u B3anMOCBsI3b OPraHMYECKIX M HEOPraHWYECKUX BEIIECTB 2
9 [Tpou3BOICTBO ¥ IPUMEHEHHUE BEUIECTB U MAaTEPUATIOB 3
10 | MeTobI MO3HAHUS B XUMHU 3

Hroro 34

4. Ilpunoxenue
K padoueil mporpamMmMe no XuMHH
B 10-11 kiaccax (0a30Bblii ypOBEeHb)
Ha 2016-2017 y4yeOHbIH rox
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4.1.KanenaapHo - TeMaTuyeckoe MJIAHUPOBAHHUE
mo xumuu Ha 2016-2017 yuyeOHbIi 1o

4.1.1. KanenaapHo - TeMaTH4ecKoe IJIAHUPOBaHHUE
no xumum B 10 kiacce (0a3oBbiii ypoBenn) Ha 2016-2017 yueOHblii roa
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Ne i/

Jara ypoka

ITo miiany

ITo ¢paxry

Ha3Banmue pa3nesoB, TeMa ypoka

Pa3nen 1. Teopernueckue 0OCHOBBI OpraHuvyeckoil xumuu (4 yaca)
Tema 1. Teoperuueckne 0CHOBbI OpraHuyveckoi xumum (4 yaca)

1 [Ipenmer opranmueckoit xuMuu. OTINIATEIHHBIC TIPU3HAKU OPraHUICCKUX (
2 Teopus crpoenust oprannueckux coequnenuiit A.M. byrieposa
3 Knaccudukarnus 1 MeTo1p! TO3HAHUS OPTaHUYECKUX COSANHEHHHA
4 Oco0eHHOCTH M KITaCCH(PHUKAINA XUMUYECKUX PEAKIHI B OPTaHUIECKOM XHN
Pa3nen 2. Knaccol oprannyeckux coeqnHeHuii (24 yaca)
Tema 2. YraeBoaopoasl (9 yacon)
5 AJKaHBI: U30MEpUs, CTPOCHHE, HOMEHKJIATypa, TOMOJIOTH
6 du3nyecKkue U XUMUYECKHE CBOMCTBA AJIKAHOB U MX MPUMEHEHUE
7 HenpenenbHbie yriaeBo10poibl. AJTKEHbI
8 [IpakTnueckas padora Nel o teme «Ilomyuenue 3TuneHa U U3y4eHUE €rOo CI
9 AJTKaMeHbl
10 AJIKAHBI
11 ApomaTudeckue yrieBoa0poIbl (apeHbl)
12 O06o0menne 3HaHUHM IO TeMe «YTIIEBOIOPOAbI». [ eHeTHYeCKast CBSI3b YIIICB(
13 KontposibHast padota Nel 1o Teme «YTI€BOI0POIBD)
Tema 3.Cnuptsl (3 yaca)

14 CrnupThl
15 MHoOroaToMHbI€ CHUPTHI
16 DeHOoIBI

Tema 4. Aubieruibl, KeTOHbI, KAPOOHOBbIE KMCJIOTHI U CJI0KHBIE 3(PpuUpbI (4 ©
17 Anpnerunpsl. KeTtoHsl
18 KapOoHOBBIE KHCTOTHI
19 [Ipaktuueckast pabora Ne 2 «KapOoHOBBIE KUCIOTHI»
20 CroxHble 3(hupbl KAPOOHOBBIX KUCIOT. JKHUpBbI

Tema 5. YruaeBoas! (4 yaca)

21 YrneBospl, uX cocTaB U knaccupukanus. ['moko3a
22 Caxapo3sa
23 [Momucaxapuasl. Kpaxman u nesmonos3a
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24 KontponsHas padora Ne2 no teme «Kuciaopomocoaepxainine opraHuIecKue
Tema 6. A3oTcoaepskaliue opranndecKkue coefuHeHus (4 yaca)

25 AMUHBI

26 AMMHOKHUCIOTHI

27 benku kax Oronosumepbl

28 [IpakTuueckas padora Ne 3 «MneHTuduxanyst opraHn4eCKUX COCTUHEHUI.

['eneTndeckue cBA3N»
Pa3nen 3. Opranuyveckasi XuMusi B JKU3HU YesioBeKa (5 4acoB)
Tema 7. Opranudeckasi XuMHsl B JKM3HH 4YesioBeKa (5 yacoB)

29 [IpupoaHble HCTOYHUKH YTIIEBOI0POIOB

30 CuHTEeTHYECKHE KaydyKH U BOJIOKHA

31 [IpakTnueckas padota Ne 4 «Pacro3HaBaHue I1acTMacc U BOJIOKOH»

32 DKOJIOTHYECKHE MPOOIIEMBI U 3aIIMTa OKPYKAFOIIEH CPeIbI

33 Nrorosas konTposbHas padoTa 3a 10 kiace

34 PeszepBHOE BpeMs

4.1.2. KaneHaapHoO - TeMaTH4YeCKoe MVIAHUPOBaHHe
no xumum B 11 kjacce (0a3oBbiii ypoBens) Ha 2016-2017 yueOHblii roa
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Ne o/

Jara ypoka

ITo niany | Io paxkry

Tema ypoka

Tema 1. Ba:kHelilue NOHSITUS ¥ 3aKOHBI XUMHUH (2 4aca)

1 BBOHBII MHCTPYKTaX 1O TEXHUKE Oe30macHOCTH. OCHOBHBIE TOHATUS XUM
B3aUMOCBS3HU
2 3aKOH IOCTOSHCTBA COCTABa BEILIECTBA. 3aKOH COXPAHEHUS MACCHI BEIIECTB.

ABoraapo

Tema 2. Teopuﬂ CTpoceHMUA aToMa. Hepl/IO}II/I'leCKI/Iﬁ 3aKOH " HepnonnquKaﬂ CUCTEMA XUMHNYECCKHUX IJIEMC

3 CoBpemeHHbIE IPEJCTABIECHUS O CTPOCHUN aTOMa
4 [Iepnognueckuii 3axoH u [leproauueckas cucteMa XMMUYECKUX 2JIEMEHTOB
MeHnzeneeBa B CBETE TEOPUH CTPOEHUSI aTOMa
Tema 3. CTpoenne u MHOT00OOpa3ue BemecTs (4 yaca)
Xumu4eckasi CBsi3b. BUIbI XUMHUECKOMN CBSI3H.
BemecTBa MOJIEKyIIPHOTO U HEMOJIEKYJIIPHOTO cTpoeHus. Kpucraminueck
MHuorooOpa3ue BeIecTB U €ro NpU4IHHbI.
7 O6001enne u cucreMarusanus 3HaHul 1o teme: «Ctpoenue aroma. Ctpoer
BEIIECTBAY
8 Kontponsnas padora Nel«Crpoenue aroma. CTpoeHHE BEILIECTBAY
Tema 4. Cmecu u pacTBopbl BemecTs (4 yaca)
9 UucTele BemecTBa U cMecH. PacTBopbl
10 [IpakTrueckas padota Nel. [IpurotoBneHne pacTBOPOB 3aJaHHON KOHIIEHTP
11 PactBOpBI 251€KTPOTHTOB
12 JucnepcHbie cuctembl. Koutongapie pacTBOPBI
Tema S. Xumunueckue peakuuu (11 yacos)
13 Knaccuduxkarus peakunii B OpraHUIecKON U HEOPraHUIECKON XUMUU
14 TennoBoit 3hPEeKT XUMHIECKON peaKITuu
15 CkopocTh xuMHUueckol peakiuu. Karaims
16 OO6paTUMOCTh XMMHUECKUX peaKni. XUMHUYECKOE PaBHOBECHE
17 Peakunu B BOJHBIX pacTBOpax 3JIEKTPOIUTOB
18 [IpakTuueckast pabota Ne2. Penienue skcriepuMeHTaIbHBIX 33124
19 lMunponus opraHMuecKux U HEOPraHUYECKUX COCTMHEHHM
20 OKHCIUTENbHO-BOCCTAHOBUTENBHBIEC PEAKIIIT
21 DNEKTPOIN3 PACTBOPOB U PACILIABOB
22 O06o001IeHne U cucTeMaTu3alus 3HaHUN 10 TeMe: « XUMUYECKHE peaKum»
23 KonTponbHast padota Ne2 «XuMuueckue peakiuum
Tema 6. MeTaJibl (2 yaca)
24 MerTanmbl - XAMAYECKUE STIEMEHTHI U MPOCTHIE BENIECTBA. MeTasuibl riIaBHbI
noOouHbIX noarpynn. [losyuenue u npumenenue Merannos. Kopposus mer:
25 [IpakTuueckast pabota Ne3. PemieHne skciepuMeHTaNIbHBIX 3a/1a4
Tema 7. Hemerasisl (1 yac)
26 Hemeranmel - XuMU4YeCcKue EMEHTHI U TPOCTHIE BellecTBa. [ amoreHsl

Tema 8. Knaccudpukanusi 1 B3aMMOCBA3b OPraHMYeCKUX U HEOPIaHMYECKHUX Belec
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27

OO6m1as xapakTepUCTUKA OPraHUYECKUX U HEOPTaHUUECKUX COSAMHEHUN U U
KJIacCH(HUKAIHS

28 [Ipaktuyeckas padora Ne4. Perenne skcriepuMeHTaTbHBIX 3a/1a4
Tema 9. [Ipou3BOACTBO U NPUMEHEHHE BellleCTB U MaTepuaioB (3 yaca)

29 CoBpeMEHHOE XMMUYECKOE MTPOU3BOICTBO.
30 BemecTBa n Matepualibl BOKpYT Hac.
31 XUMHUYECKOE 3arpsAI3HEHNE OKPYKAIOLLIEH Cpelibl U €0 MOCIEACTBHUS.

Tema 10. MeToabl mo3HaHus B XuMuu (3 yaca)
32 Hayunbie MeTOIbI TIO3HAHMSI BEISCTB M XUMUYCCKHUX SIBJICHHM.
33 O06o01IeHne 1 cucTeMaTru3anus 3HaHu| 3a Kype Xxumun 11 kiacca.
34 Hrorosas konTposnbHas padoTa 3a 11 kiacc

4.2. KoHTpPOJIbHO- H3MEPHUTEJIbHbIC MATEPHAJIbI 110 XMMHH
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4.2.1. KouTpoJbHOo-u3MepuTeabHbie MaTepuaibl s 10 kiacca (0a30BbIii ypoBeHb)

4.2.2. KoHTpO/1bHO-U3MepUTeIbHbIe MaTepuabl s 11 kiaacca (0a30Bblil ypoBeHb)
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