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Hloachnumenvnas 3anucka.



Pabouvas nmporpamMma o XuMuH JUisi OCHOBHOM LIKOJIBI COCTaBJIEHA HA OCHOBE:!

@yHIaMEHTABHOTO SiZjpa cojAep:kKaHHsl oOIero oOpa3oBaHHs U B COOTBETCTBHM C ['OCYJapCTBEHHBIM CTaHIAPTOM 00IIero odpazoBaHUs
(mprka3 MunucTepcTBa oopasoBanus U Hayku Poccuiickoit @emepanuu ot 17.12.2010 r. Ne 1897);

®enepanbHoro 3akoHa ot 29 nekadps 2012 roma, No273 (Denepanbublii 3akoH «O06 0OpazoBanuu B POY);

TpeboBanuii Kk pe3yiabTaTaM OCHOBHOTO 0OIIEro oOpa3oBaHHUs, MPEICTABICHHBIX B (pelepaJbHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
CTaHgapTe 0o0Iero o0pa3oBaHMs BTOPOTO MOKOJIEHUS. B Hell Takke y4HUTBHIBAIOTCSA WAEU Pa3sBUTHUA U (HOPMUPOBAHMS YHHBEPCAIBHBIX YUEOHBIX
JEHCTBUI 1151 OCHOBHOTO 00IIEro 00pa3oBaHuUs.

[TocranoBnenuss I'maBuoro I'ocymapcTBenHoro canutapHoro Bpaua Poccuiickoit ®@enepammu «O06 yrBepkaenun Canllun 2.4.2821-10
«CaHUTapHO-3MTHIEMHOJIOTHYECKUE TPEOOBaHUS K YCIOBHSM M OpPTaHHM3alldd OOydeHHs B 0O0IeoOpa3oBaTeIbHBIX YyupexkaeHusx» ot 29.12.2010
Nel89;

[Ipukaza Muno6puayku Poccum ot 31.03.2014 Ne 253 «O6 yrBepxkaeHuu (denepaibHOro mepeyHs y4eOHHUKOB, PEKOMEHAYEMBIX K
UCTIOJIB30BaHUIO TIPU PEATH3alUU HUMEIOIIUX TOCYIAapCTBEHHYIO aKKPEAMTAIMI0 O0pa30BaTENbHBIX IMPOrPaMM HAYaJLHOTO OOIIEr0, OCHOBHOTO
o011ero, cpeHEero o0IIero 00pa3oBaHUs
Paboueit mporpammoii  Bocnuranus ~ MyHununaibHoro — OrJKETHOro — o0mieoOpa3oBaTenbHOro  yupexnaeHus «KymuHckas — cpenHss
obmieoOpaszoBarenbHas mkoia [llebekunckoro paitona benropoackoit obnactuy;

Y4eOHBIM MIaHOM MYHUITMTIATBHOTO OFO/KETHOTO 00Ieo0pa3oBarenpbHoro  yupexacaus «KynuHckas cpensis o01eo0pa3oBareIbHasIIKOIIa
[lebexkunnckoro paiiona benropoackoit oonacTmy.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O IIPEIMETA

B pesynbraTe paboThl [0 MPOrpaMme y4ariuMUcs T0JDKHBI ObITh TOCTUTHYTHI CIIEAYIOUINE PE3YIbTaThl OCBOCHHSI OCHOBHON 00pa3oBaTeIbHON
IPOTPaMMbI OCHOBHOT'O 00111eT0 00pa3oBaHusI:

JIuunocmmuute peynroemamel — 510 chopMHUPOBABIIAsACA B 00pa30BaTEILHOM MPOIECCE CUCTEMA [IEHHOCTHBIX OTHOIICHUH yJaluxcs K cede, Ipyrum
y4yacTHUKaM 00pa3oBaTEIbHOTO IMpollecca, caMoMy 00pa3oBaTeIbHOMY IIpoliecCy, OOBEeKTaM IIO3HaHUA, pe3yJabTaTaM o00pa3oBaTeIbHOU
nesTeabHOCTH. OCHOBHBIMU JIMYHOCTHBIMU PE3yJIbTaTaMu, (POPMHUPYEMBIMU IPU U3YYEHUU OOIECTBO3HAHUS B OCHOBHOM IIIKOJIE, SIBJISIOTCS:

1. MoOTHBHPOBAaHHOCT, Ha TIOCHJIBHOE ¥  CO3HJIATENbHOE YYacTHe B OJKU3HH  OOILNECTBA;
2.3auHTEpECOBAaHHOCTh HE TOJIBKO B JINYHOM YCIIEXE, HO U B 0JIaronoyly4uy U NpOLBETAHUH CBOEH CTpaHbL;

3.HGHHOCTHI)Ie OpPHUCHTHPLI, OCHOBAHHBLIC HA UACAX IIaTPHUOTHU3MA, JI00BU U YBAXKXCHHUA K OTGLICCTBy; HGO6XO[[I/IMOCTI/I MoAACPKAHUSA IPpaKAAHCKOI'O
MHpa W COTIJIaCud; OTHOHICHHMHU K YCJIOBCKY, €ro IIpaBaM H CBO60,Z[8.M KaK BBICHICH HONCHHOCTH; CTPEMIICHHUC K YKPCIUICHUIO UCTOPHUYCCKHU
CJIO)KUBLICTOCS TOCYAAapCTBCHHOI'O €IUHCTBA, IIPU3HAHWU PABHOIIPpABUSA HApPOAOB, CAUHCTBA paSHOO6paBHHX KYJIbTYP, Y66)K,I[€HHOCTI/I B BAaXKHOCTH
JJIA 06H_ICCTBa CEMBH U CEMEHMHBIX Tpa,[[HI.IHfI; OCO3HAHMU CBOEM OTBETCTBEHHOCTH 3a CTpaHy Mnepea HbIHCIIHUMU U I'pAAYIIUMHU [TOKOJICHUAMMU.

MeTanpe)IMeTm,le pe3yJabTaThbl U3YYCHHA O6HICCTB03HaHI/I$[ BBIITYCKHUKaMHU OCHOBHOI IIKOJIEI MIPOSABJIAIOTCA B:
1. YMmeHue co3HaTeIbHO OpPraHu30BbLIBATH CBOIO IMTO3HABATCIIBHYIO ACATCIIBHOCTD (OT IMOCTAHOBKH LECJIN N0 MOJIYYCHUA U OLICHKU pe3yanaTa);

2. YMeHUEe OOBSCHATH SIBJICHUS H IPOLECChI COLIMAJIbHOM AEHCTBUTEIHLHOCTU C HAayYYHBIX HOSHHHﬁ; paccMaTpuBaTh UX KOMIIJICKCHO B KOHTCKCTC
CIIOKHUBIINXCA peaJ'H/Iﬁ 1 BO3MOJKHBIX IICPCIICKTUB,

3. CrocobHocTH AHAJIIM3UPOBATH PCAJIbHBIC COLIUAJIBHBIC CUTYAllUH, BBI6I/IpaTB aJICKBATHBIC CITIOCOOBI ACATCIIBHOCTH U MOJCJIN TTOBCACHUA B paMKax
pCaAIM3yEMbIX OCHOBHBIX COUAJIbHBIX pOJ'ICﬁ, CBOMCTBEHHBIX MmoApOCTKaM;

4, OBJ'I&,ZIGHI/I@ pPa3siInYHbBIMU BUAaMU HY6J'II/I'-IHI)IX BI)ICTYHJ'IGHI/II\/’I (BBICKaSBIBaHI/ISI, MOHOJIOT', )II/ICKYCCI/ISI) " CJICAJOBAHUU DTHUYCCKHUM HOpMaM U
ImpaBuJiaM BCACHUS qUAJIOTA;



5. YMeHue BBINONHATL IIO3HABATEIbHBIE U MPAKTUYCCKUC 3aaHuA, B TOM YUCIIC C HCIIOJIBb30BAHUCM HpOGKTHOfI ACATCIIBHOCTL HAa YPOKaxX U B
JIOCTYITHOM COLMAIbHOM MPAKTUKE, HA:

- UCIIOJIb30BaHUE 3JIEMEHTOB IPUYMHHO — CIEACTBEHHOIO aHAJIN3A;

- CCJIEIOBAHUE HECIIOKHBIX PEAIbHBIX CBA3EHM U 3aBUCUMOCTE;

- ONPEJICIICHUE CYNTHOCTHBIX XapaKTePUCTUK U3y9aeMOoro 00beKTa; BEIOOP BEPHBIX KPUTEPHUEB JUIsl CPABHEHHUSI, COOCTaBiIeHus. OTIeHKH 00BEKTOB;
- IOUCK ¥ M3BJICUECHUE HYKHOU MHGOPMAIUH 110 33JaHHON TeME U aIallTAPOBAHHBIX CTOYHUKAX PA3IMYHOTO THUIIA;

- TIepeBoI MH(OPMAIIMH U3 OJTHOW 3HAKOBOUW CHCTEMBI B APYTYIO (M3 TEKCTa B TAOHILY, U3 ayIMOBU3YAIILHOTO Psijia B TEKCT | JIP.); BBIOOP 3HAKOBBIX
CHCTEM aJICKBAaTHO MO3HABATEIbHON U KOMMYHUKATUBHOW CUTYyAallUU;

- HOAKPCINICHUC N3YUCHHBIX MTOJI0KEHUH KOHKPCTHBIMHU IIPUMCPAMHU,

- OLOCHKY CBOHX y‘le6HI>IX ,Z[OCTI/I)I(GHI/II;'I, MMOBCACHUA, YCPT CBOEH JIMYHOCTH C YUC€TOM MHCHUSA APYTHUX J'IIO,Z[CI‘/'I, B TOM YHCJIC IJIs1 KOPPCKTUPOBKH
COOCTBEHHOTO IIOBCACHU B Oprxcanmeﬁ CpeCac; BLIIIOJIHCHUC B HOBCCHH@BHOﬁ JKU3HH OTHUYCCKHUX U IIPABOBLIX HOPM, SKOJOTHYCCKHX Tpe6OBaHHﬁ;

- oTIpe/ieTIeHne COOCTBEHHOTO OTHOIICHHUS K SIBJICHUSIM COBPEMEHHOM KU3HU, (POPMYTHUPOBAHNUE CBOCH TOUKH 3PCHHUS.
IIpeaMeTHBIMH pe3yJIbTATAMM OCBOEHUS BBITYCKHUKAMHU OCHOBHOM IIKOJIBI COJIEPKaHUS IPOTrpaMMBbI IO OOIIECTBO3HAHUIO SBIISIFOTCS:

1. OTHOCUTENBHO 1IEIOCTHOE TpecTaBieHne 00 oOIIecTBe U YeloBeke, 0 cdepax M 00NacTAX OOIIEeCTBEHHOM KU3HU, MEXaHU3MaX U peryisTopax
JeATEeILHOCTH JIFOICH;

2. 3HaHHe pAAa KIIKOYECBBIX MOHATUH 00 OCHOBHBIX COMMaJIbHBIX OG’LCKT&X; YMCHHC OOBICHATH C OHOpOfI Ha ATH IIOHATHS SBIICHHUS COIHAIBLHOMN
HeﬁCTBHTCHLHOCTH;

3. 3HaHI/I$I, YMCHUA U LHEHHOCTHBIC YCTAHOBKH, HeO6XO,Z[I/IMBIC IJI1 CO3HATCJIBHOI'O BBIMMOJIHCHUA CTApIIMMU MOAPOCTKAaMHU OCHOBHBIX poneﬁ B
npeaciiax cBoeH ,Z[CCCHOCO6HOCTI/I;

4. YmMmenus HaXOJUTh HYXHYIO COIIMAJIBHYIO I/IH(l)OpMaI_[I/IIO B II€JarorudcCkKu OTO6paHHBIX HUCTOYHHKA, aACKBATHO €€ BOCIPHWHUMATb, IMPHUMCHSIA
OCHOBHbIE OOIIECTBOBEIYECKNE TEPMUHBI W TOHATHSA; MPEeoOpa3OBBIBATH B COOTBETCTBUM C pelIaeMoi 3adauedl (aHaau3upoBaTh, 000OUIATH,
CUCTEMATU3UPOBATH, KOHKPETHU3UPOBATH HMMCIOIIMUECA JaHHBIC, COOTHOCUTH HX C COOCTBEHHBIMHA 3HaHI/ISIMI/I); naBaTb OLCHKY O6HI€CTB€HHI)IM
SIBIICHUSIM C TIO3ULUI 000psSeMX B COBPEMEHHOM POCCHICKOM OOILECTBE COIMATIbHBIX IEHHOCTEH;



5. [lonnmanmne moOyAUTENBLHOM PO MOTHBOB B JIEATEILHOCTH YEIOBEKA, MECTA IICHHOCTEH B MOTHBAIIMOHHON CTPYKTYpPE JTMUYHOCTH, UX 3HAUCHUS B
KHU3HH YeJIOBEKa U Pa3BUTHUU OOIECTBA;

6. 3HaHMe OCHOBHBIX HPABCTBEHHBIX M IPABOBBIX MOHATHI, HOPM U MpaBWJI, IOHMMAaHUE UX POJIM KaK PEIIAIOLINX PErylIsiTOPOB OOIIECTBEHHOH
KHU3HH; YMEHHE MPHUMEHSATh 3TH HOPMBI M IpaBWJa K aHAIW3Y M OLEHKE pPEalbHbIX COLMAIBHBIX CUTYAIlMi; YCTaHOBKAa Ha HEOOXOIMMOCTh
PYKOBOJICTBOBAThCS] 3TUMHM HOPMaMH U IIPaBUJIaMU B COOCTBEHHOM ITOBCEAHEBHOM KU3HU;

7. ITpuBepKEHHOCTh TYMaHUCTHUECKHUM U IEMOKPATUYECKUM LIEHHOCTSIM, IaTPUOTU3M U IPAKIAHCTBEHHOCTD;

8. 3HaHue ocoOeHHOCTEN Tpy/la KaK OJJHOTO U3 OCHOBHBIX BHJIOB JIEATEIBHOCTH YEJIOBEKa, OCHOBHBIX TPEOOBaHUI TPYAOBOIl ATHUKU B COBPEMEHHOM
oOuiecTBe, MPaBOBBIX HOPM, PETYIUPYIOIIUX TPYIOBYIO IEATEIbHOCTh HECOBEPIIICHHOIETHHUX;

9. IlonnmaHue 3Ha4YEHUS TPYAOBOM ACATEIBHOCTH ISl TUYHOCTH B OOIIECTBA;

10. INonnmanue ciennUKU TO3HAHUS MUAPA CPEACTBAMHU HCKYCCTBA B COOTBETCTBHH C JPYTUMH CIOCOOAMU ITO3HAHMS;

11. IloHumaHue poIK UCKYCCTBA B CTAHOBJIEHUH JIMYHOCTH U B )KU3HU OOILECTBA;

12. 3Hanue onpenesIomuX NPU3HAKOB KOMMYHUKATUBHOW JAEATEIBHOCTH B CPABHEHUU C IPYTHMHU BUIAMU NI TEILHOCTH;

13. 3HaHWe HOBBIX BO3MOXXHOCTEW JJIi KOMMYHHKAIMM B COBPEMEHHOM OOIIECTBE, YMEHHE HCIIOJIh30BaTh COBPEMEHHBIC CPEJCTBA CBSI3U H
KOMMYHUKAIUU TSI IOUCKa U 00pabOTKH HEOOXOIMMOM COIMaIbHON HH(OpMAITUH;

14. [lonnmanue A3bIKka MaCCOBOM COLMAIIBHO — MOJUTHUECKON KOMMYHHUKAIIUH, TIO3BOJISIONIEE OCO3HAHUIO BOCHIPUHUMATH COOTBETCTBYIOLIYIO
uH(pOpMalLMIO, YMEHHE pa3innyaTh (GaKThl, ApryMEHTHI, OLIEHOUHBIE CYKJICHUS;

15. [Tonumanue 3HAYCHUS KOMMYHUKAIIUH B MCKIIMYHOCTHOM 06H_[eHI/II/I;

16. YMenue B3aHMMOJICHCTBOBATh B XOJI€ BBIIIOJIHEHUS l"pynHOBOﬁ pa60TBI, BCECTU OUAJIOT, YH1aCTBOBATH B IUCKYCCHU, ApT'YMCHTUPOBATH CO6CTBCHHYK)
TOYKY 3pCHU. 3HAKOMCTBO C OTACJIbHBIMU ITPpUEMAaMHU U TCXHUKAMHU IIPCOJOJICHUA KOH(I)J'II/II(TOB.

COIAEPXAHHUE YYEBHOI'O IPEJIMETA
10 KJacce

Tema 1.Teopust XMuMHYECKOT0 CTPOCHUSI OPraHUYeCKUX coeqnHennii. [Ipupoaa xummn4yecknx cpszei



Oprannyeckue Bemecta. Oprannyeckast xumus. CTaHOBJIEHUE OPraHUYECKOM XMMUU KaK HayKu. Teopusi XuMHUYECKOTro
CTPOEHHUS BEIIECTB. Y TIIEpOAHBIN cKeneT. M3omepus. M3omepsl.

CocTosiHuE 3JIEKTPOHOB B aTOME. DHEPreTUUYECKUE YPOBHU U MOAYPOBHU. DJIEKTPOHHBIE OpOUTAIIN. S-3JIEKTPOHBI U P-
aneKkTpoHbl. CiuH 35ekTpoHa. CriapeHHbIE 3JIEKTPOHBI. DIeKTpoHHas KoHpurypauus. I'padudeckue 31eKTpoHHbIE (OPMYIIBI.

DNEeKTpOHHAs MPUPOIA XUMUUYECKUX CBS3EH, 1-CBSA3b U 0-CBS3b. METO/1 BAJIEHTHBIX CBA3EH.
Knaccudukanus oprannueckux coeAnHeHn. OyHKIMOHAIbHAS TpyTIa.
Tema 2. YriieBogopoabl

[IpenenpHbIie yrieBogopo sl (ankanbl). Bo3OyxaéHHoe cocTosiHue aToma yriepoja. [ ubpuansaius aToMHbIXOpOUTaeH.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE aJIKaHOB.

['omomoru. I'omonmornueckas pa3Hocts. ['omonorndyecknii paa. MexayHapoHass HOMEHKJIATypa OPTraHUYECKUX BEIIECTB.
M3oMepus yraepoJHOro CKesera.

Mertan. I[Tonyuenue, puznueckue U XUMUYECKUE CBOMCTBA MeTaHa. Peakiiuu 3amenieHus (rajJjoreHupOBaHue ), 1eTUIPUPOBAHUS
U u3oMepu3anuu aikaHoB. LlenHbie peakiyn. CBOOOHBIE paguKaibl. ['aloreHonpon3BogHbIE aJTKAHOB.

2
Kpartnsbie cBsa3u. Henpenenbabie yriaeBoaopoasl. AnkeHbl. CTpOEHHUE MOJIEKYJ, TOMOJIOTHS, HOMEHKJIATypa U U30MEPHUS.IpP -
['ubpunuzanus. IteH (3TuieH). M3omepus nosioxkeHus IBOWHOM cBsi3u. [IpocTpaHcTBEHHAs! H30MepHs (CTEPEOU30MEPHS).

[TonyueHne U XMMUYECKHE CBOMCTBA alIkeHOB. Peakiinu npucoeuHeHus (TUIpUpOBaHUE, TAJIOTEHUPOBAHUE, THApATAIIH),
OKHCJIEHUS U TToiuMepu3annu ankeHoB. [IpaBuino MapkoBHHKOBa. BeicOkoMoOmeKygpHbie coequHeHus. KauecTBeHHbIE
peakuMu Ha JIBOMHYIO CBS3b.

AnkanueHsl (TUCHOBBIC YIIIeBO10pObl). M3oMepus u HoMeHkaarypa. JJusunmi (Oytaauned-1,3). M3onpen (2-mMeTrnOyTaaneH-
1,3). Conpsixénnble nBoMHbIE CBsi3U. [[oydeHne 1 XMMUYECKUE CBOMCTBA aJIKaJueHOB. Peakiinu nprucoeinHeHus
(rajoreHupoBaHus1) U MOJUMEPU3ALIUN ATTKAIUECHOB.



Anxunbl. AnieTuieH (3TUH) B ero romosiorn. M3omepust u HoMeHkIaTtypa. MexkiaccoBas uzoMepust. Sp-I ubpuamnsarusi.
XUMUYECKHE CBONCTBA AJIKHHOB. Peakiiuu npucoeIMHEeH s, OKUCIEHUS U MOJTUMEpHU3allii aJKHUHOB.

ApeHbl (apoMaTHYECKUE yTIIeBo10poabl). MzoMepust u HoMeHknaTypa. ben3on. benzonbHoe kombiio. Tomyoinr. M3omepus
3aMECTUTEIIEN.

XUMHYECKHE CBOMCTBA OCH30J1a M €TI0 TOMOJIOTOB. PeaKHI/II/I 3aMCIICHUA (FaHOFCHI/IPOBaHI/IG, HI/ITpOBaHI/IC), OKHUCJICHHUA U
IMPUCOCAUHCHUA apCHOB. HCCTI/IHHI[I)I. ['eneTnueckas CBs3b dpPCHOB C APYTUMHU YIITICBOOOPOdaMH.

[Tpupoaubie HCTOYHUKH YTIIeBO10poa0B. [Ipuponnsiit ra3. Hedts. [TomyTHbie HedTaHbBIE Ta3bl. KaMeHHBINH yrob.

[lepepabotka HedTu. [Teperonka Hedtu. Pektudukannonnas kononna. bensun. Jlurpoun. Kepocun. Kpexunr
He(TenpoayKTOB. TepMUUEeCKUi 1 KaTaTUTHUECKUI KpeKuHru. [lupomus.

Tema 3.Kucsaopoacoaep:xamue oprann4eckue coeJMHeHUus

Kucnopoaconepxaiue oprannueckue coeiuHeHns. OJIHOaTOMHBIE peiesibHbIe CIUPTHI. DyHKIIMOHAIbHAS FPYIINA CIIUPTOB.
N3omepust 1 HOMEHKIAaTypa CiupToB. MeTaHoJ (METUIIOBBIN CIIUPT). ITaHOJ (3TWIOBBINA ciupT). [lepBUYHBIN, BTOPUYHBIN U
TPETUYHBIN aTOMBI yriiepoja. BogopoaHas cBA3b.

[Tony4yenue u xumudeckue cBoicTBa cnuptoB. CriuproBoe Opoxenue. depmentsl. Bogopoansie cBs3u. dusunonornueckoe
JEWCTBUE METAHOJIA U ATaHONA. AJIKOTOJIU3M.

MHoroatoMHbI€ CIINPTHI. OTUIICHTJINKOJIb. FJ'II/II_IepI/IH. XHUMHMYECKHE CBOMCTBA MpCaACJIbHBIX MHOI'OATOMHBIX CITMPTOB.
KauecTBenHas pCaKkiAa Ha MHOI'OATOMHBIC CIIMPTBI.

deHosel. ApoMaTHUeCKE CIUPTHI. XUMHUUYECKHe cBoicTBa (peromna. KauecTBenHas peakius Ha GeHOI.

Kap6onuibnbie coenuuenus. KapoonunbHas rpymnmna. AnbaeruaHas rpynna. Anpaeruabl. Keronst. 3oMepust 1 HOMEHKIIATypa.



HonyquHe U XMMHUYECKHE CBOMCTBA AJIbACTUIOB. PeaKHI/II/I OKHCJICHHA U ITPUCOCINHCHUA aJIbACTU/I0B. KauecTBeHHbIC pe€aKuun
Ha aJlbACTHUIbI.

Kap6onoBsie kucnotsl. KapbokcuiibHas rpytia (kapookcorpymmna). M3oMmepust 1 HoMmeHKIaTypa KapOOHOBBIX KUCIOT.
OAHOOCHOBHBIE MpeeNIbHbIE KapOOHOBbIE KUCIOTHI. [loyueHne 0ITHOOCHOBHBIX MPECIbHBIX KAPOOHOBBIX KUCIIOT.
XHUMHUYECKHE CBOMCTBA OJHOOCHOBHBIX MPE/IETbHBIX KAPOOHOBBIX KUCIOT. MypaBbrHas KUCIOTA. YKCYCHasl KUCIIOTa. ALIETaTHhI.

Crnosxnblie 3gupsl. Homenknarypa. [lonydyenue, xumMmuueckne CBOMCTBA CI0KHBIX 3¢upoB. Peakius stepudukanuu. [{enounoit
TUAPOJIU3 CIOKHOTO dPupa (OMbUICHHUE).

Kupsl. TBépasbie Kupsl, KUIKUE )KUPbl. CHHTETUYECKAE MOIOIIUE CPEICTBA.
VYrneoabsl. Monocaxapuasl. I'moko3a. @pykrosza. Onurocaxapuasl. Jucaxapuasl. Caxaposa.

[Tonucaxapuasl. Kpaxmai. I'nmukores. Peakius nonukonaeHcanuu. KauecTBeHHas peakius Ha kpaxmadi. [lemtomnosa.
Aneruniemnnonosa. Knaccudukaius BoJOKOH.

Tema 4.A30Tcoaep:Kaliye OpraHuyveckne coeuHEeHMsI

A30TCcozepIKalre OpraHnuecKrue coequHeHnsl. AMUHbI. AMuHOTpynma. AHWIMH. [lonydyenne n XuMn4ecKue CBOMCTBa
aHUJINHA.

AmuHOKUCIIOTHI. M30Mepus u HoMeHkIatypa. bunonspusiil voH. [lentuanas (amugnas) rpynmna. [lentuanas (aMmugHas) CBA3b.
XuMuyeckue csorictsa aMuHOKHUCIOT. [lentuasl. [lonunentunasl. I nuiuy.

benku. CtpykTypa 0€IKOBOM MOJIEKYJIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHAS, YeTBEPTUUHAS ). XMMHUYECKHE CBOMCTBA OEIIKOB.
Henarypaius u ruposiu3 6enkoB. [{BeTHbIE peakiiuu Ha OENIKH.

A3soTconepxaiue rerepounkandeckue coeqnenus. [lupuaun. [uppon. [lupumuaun. [lypus. A30THCTBIE OCHOBAHUS.



Hyxnewnnossie kucnotsl. Hykieoruasl. KoMiuiemeHTapHbIie a30THCTHIE OCHOBAHHS.
Xumus 1 310poBbe yenaoBeka. DapMakogoruiecKkas XuMHsl.
Tema 5. Xumus nmojsumepos

[Tonmumepsl. Ctenenpb nonumepusauu. Monomep. CTpykrypHoeE 3BeHO. TepMoniacTuyHble nojauMepbl. CTepeoperyisipHble
nosmmMepsl. [Tomumaytren. [omunponnen. [MomurerpadTopaTumeH.

TepMopeakTHBHBIE nosuMepbl. DeHonoPopManbIETUIHBIE  CMOJIBI.
[Tmactmaccel. @enomnactel. AMUHOILIIACTHL. [[eHOMIaCTEI.

[Tpupoausiii kayuyk. Pe3una. D60HUT.

CHUHTETHYECKHE KayUyKH.

CuHTeTHYECKHE BOJIOKHA. KaHpOH. JlaBcaH.

11 KJacce

TEOPETUYECKHUE OCHOBbBI XUMHUH

Tema 1. Baxueiimmne XuMu4ecKue NOHATHS U 3aKOHBI (4 )

Atom. Xumunueckuii aneMeHT. M3otonsl. [IpocThie U CIOKHBIE BEIIECTBA.

3aKOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAHEHHUS W MPEBPAIICHHUS HPHEPTrUU NMPU XUMUYECKUX PEaKLUsIX, 3aKOH MOCTOSHCTBA COCTAaBa.
BemecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHSL.

Tema 2. IlepnoauvecKkuii 3aK0H ¥ MePHOANYECKAsI CHCTEMA XUMUYeCKUX djieMeHTOB JI. VI. MenejieeBa Ha OCHOBE YUE€HHSI 0 CTPOEHHH
aTtomMoB (5 4)

AToMHBIE OpOuTaNu, S-, p-, d- u f-anexrponbl. OCOOCHHOCTH pa3MENICHHS JIEKTPOHOB 10 OPOUTAISAM B aTOMaxX MajbIX U OOJBIIMX TTEPHOIOB.
DHepreTUYecKue ypoBHH, NMOAYPOBHHU. CBsA3b MEPUOAUUYECKOTO 3aKOHA W MEPUOJAMYECKOM CUCTEMBbI XMMHUYECKUX 3JEMEHTOB C TEOPUEH CTPOCHHS



aToMOB. Kopomkutl u OnuHHbII 8apuanmvl madauysbl Xumuyeckux snemenmos. Ilonoxenne B IepuoOJUUECKON CUCTEME XUMUUECKUX meMeHToB /1. U.
MenpeneeBa BoJ1I0po/ia, TAHTAHOUI0B, aKTHHOUJIOB 1 HCKYCCTBEHHO MOJYYEHHBIX 3JIEMEHTOB.

BaneHTHOCTB U BajleHTHbIE BOBMOXKHOCTH aTOMOB. [leproinueckoe n3aMeHeHre BaJI€HTHOCTH U Pa3MEpPOB aTOMOB.

PacuetrHble 3agaun. Briuncienus maccol, 00beMa WM KOJUYECTBA BEIIECTBA 110 U3BECTHOU Macce, 00beMy MM KOJIUYECTBY BEIECTBA OJHOIO
U3 BCTYIHUBIIHMX B PEAKIMIO WU MOJYYUBILIUXCS B PE3yJIbTaTe PEAKIUU.

Tema 3. Ctpoenue BemectBa (9 u)

Xumuyeckasi cBsi3b. Bujpl 1 MexaHu3Mbl 00pa3oBaHusi XuMudeckoil cBs3u. MonHas cBa3b. Katnonsl u annonsl. KoBaneHTHas HemomisipHas
cBsi3b. KoBaneHTHass moJsipHAst CB3b. OJEKTPOOTpPUIATENbHOCTh. CTemeHp OKHCIeHHs. Mertammnueckass CBsi3b. Bodopoowas ces3b.
IIpocmpancmeennoe cmpoenue MOJEK)l HeOP2AHUYECKUX U OP2AHUUECKUX eUlecma.

THUIBI KPUCTAIIMYECKUX PELIETOK U CBOWCTBA BEIIECCTB.

[TpuunHBl MHOrOOOpa3us BEIIECTB: U30MEPHSI, TOMOJIOTHSI, aJNTIOTPOTHSL, U30MONUAL.

Jucniepcusie cucteMbl. Mctunabie pacTBopbl. CrocoOBl BBIpaKEHHS KOHIIGHTPALMH PAcTBOPOB: MAacCOBasl JIOJIS PAacCTBOPEHHOTO BEIIECTBA,
MonapHas kouyenmpayus. Konnouousie pacmeopul. 3onu, 2enu.

JlemoHcTpauuu. Mojenu HMOHHBIX, aTOMHBIX, MOJICKYJISPHBIX M METAUTMYECKUX KPHCTALIMYECKUX pemeTok. Dddext Tunmans. Mopenu
MOJIEKYJI H30MEPOB, TOMOJIOTOB.

I[IpakTuyeckas padora. /[Ipucomosnenue pacmeopos ¢ 3a0aHHOU MOJISAPHOU KOHYEHMPAayuell.

Pacuernsble 3agaun. Brruncienne macchl (KOJIMYECTBa BEHIECTBa, 00beMa) MPOAYKTa PEaKIUH, €CIH IJIs ero MOJYy4YeHHs JaH PacTBOp ¢
OIPEIETICHHON MaCCOBOM JT0JIEW UCXOQHOTO BEIIECTBA.

Tema 4. Xumnueckue peakuun (13 1)

Knaccudukanus XuMHUIeCKUX peakiiuii B HEOPraHUIeCKONH M OpraHU4eCKONH XUMHUU.

CkopocTh peakiuy, €€ 3aBUCHUMOCTh OT Pa3iMuHbIX (DaKTOpOB. 3axown Oeiicmeyiouux macc. duepeus axmueayuu. Katanus U KaTaam3aTopsl.
OOparumocTh peakiuif. Xumuueckoe paBHoBecue. CMelleHHe paBHOBECHs MOA JAeHCTBHEM pa3iuyHbIX ¢aktopoB. [Tpunnun Jlelllatense.
[Ipon3BoCcTBO CEPHOM KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

DnexTponuTuyeckas auccounnanus. CUIbHBIE U clalble SIEKTPOIUTH. Kuciomuo-ocHosHble 83aumoleticmsus 8 pacmeopax. Cpena BOTHBIX
pacTBOPOB: KUCTasi, HEUTpalibHasl, menouHas. Mounoe npoussedenue 6o0bl. Bonopoausrit mokasarens (pH) pactBopa.

T'uoponuz opeanuueckux u HeOP2AHU4eCKUX coeOUHeHUI.

JeMoHcTpanum. 3aBUCHUMOCTh CKOPOCTH pEaKIUU OT KOHILIEHTpallMu W TemrepaTypbl. PasnokeHue nepokcuaa BOJOpOJAa B MPUCYTCTBHU
karanuzaTopa. OnpeneneHue cpeabl pacTBOpa ¢ IOMOIIbIO YHUBEPCAIBHOTO MHAUKATOPA.

JlabopaTopHblie onbIThl. [[poBeeHNE peakiuii HOHHOTO OOMEHa JJI XapaKTEPUCTHKNA CBOMCTB AJIEKTPOJIUTOB.

IIpakTuyeckas padora. BiusiHre pa3auuHbiX (aKTOPOB HA CKOPOCTh XUMUYECKOU PEaKIUU.

Pacuyernsble 3agaun. Boruncnenus macchl (KOoJM4ecTBa BeEIECTBA, 00beMa) MPOAYKTAa pPEeaKkIUH, €CIU M3BECTHA Macca MCXOJHOTO BEIIECTBa,
COJIEPIKaLIETO ONPENEICHHYIO OJI0 TPUMECEH.

HEOPI'AHNYECKASA XUMMUSL



Tema 5. Metasusl (144)

[Tonoxxenune METAJIJIOB B NEPUOANYECKON CUCTEME XUMHYECKHX AJIEMEHTOB
. . Menpaeneea. O01mue CBOMCTBAa METAJJIOB. DJIEKTPOXUMHYCCKHUH psil HApsDKeHUH MeTauioB. OOmue crocoObl MOTydeHUsT METAIIOB.
DJEKTPOIU3 PaCTBOPOB U paciiiaBoB. [lousmue o kopposuu memannios. Cnocobwl 3auyumul 0m Koppo3uu.

0O0630p METaUIOB TMIaBHBIX NOArpyMIl (A-TPYII) NEPUOIUIECKON CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

0O0630p MeTaoB T0O60YHBIX noArpynn (b-rpymin) nepruoanyeckol CHCTEMbl XUMUYECKHUX 3JIEMEHTOB (Me/b, INHK, MUMAH, XpOM, KEJe30, HUKelb,
naamuHa).

CrninaBbl METaIIOB.

Oxcupl U TUAPOKCUIBI METAIIIOB.

JemoncTpanuu. O3HakoMiIeHHEe ¢ oOpa3laMyu METaJIOB M MX COeAMHEHHH. B3ammoneicTBre MIENOYHBIX W LIETOYHO3EMENbHBIX METAIJIOB C
BO/ION. B3auMoelicTBre MeIM ¢ KUCIOPOAOM U cepoil. DnekTponu3s pactBopa xsuopuaa meau(Il). OnbITel 1o KOPPO3UK METAIUIOB U 3aIIUTE OT HEe.

JlaGopaTopHble onbIThI. B3anMoeiicTBre IMHKA U Kelle3a C pacTBOPaMU KUCIIOT U IIeno4eld. 3HAKOMCTBO ¢ 00pa3IlaMy METaIOB M UX PYAaMU
(paboTa ¢ KOJUICKIIHSIMHU ).

Pacuyernsle 3a5aun. PacueTsl 10 XUMUYECKUM YpaBHEHUSIM, CBSI3aHHBIE C MACCOBOM J10JI€M BBIXOJ[a MPOJIYKTa PEAKIIMH OT TEOPETUUYECKU
BO3MOKHOTO.
Tema 6. Hemetasinl (10 4)

O630p cBoiicTB  HeMmeTaIoB. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA TUMUYHBIX HeMeTauioB. OKCHIOB HEMETAUIOB U
KHCJIOPOJICO/IEPIKAIUE KUCIOThL. BOogOpOoAHbIE COENMHEHNSI HEMETAIIIOB.

Jemoncrpanuu. OOpa3ubl HemeTaioB. OOpa3ibl OKCHI0B HEMETAIOB M KHUCIOPOACOAEpKAUX KUCIOoT. 'openue cepsl, hocdopa, xkenesa,
MarHusi B KUCJIOPOJE.

JlaGopaTopHble OnNbITHI. 3HAKOMCTBO ¢ 00pa3liaMi HEMETAJUIOB U MX MPUPOJHBIMU COEIUHEHUAMH (padoTa ¢ KoJjuleKuusimMu). PacrosHaBanue
XJIOPUJIOB, CyNib(aToB, KapOOHATOB.

Tema 7. I'eneTnuecKasi CBA3b HEOPraHNYECKNX M OpraHuveckux semecTs. [Ipaktuxkym(13 4)

I'eneTnyeckas CBA3b HECOPraHUYECKUX U OPraHUYECKUX BEILECTB.

[IpakTuKyM: pemeHne SKCIIEpUMEHTAIBHBIX 3a/1a4 10 HEOPraHWYECKOM XMMHH; PEIIEHUE YKCIIEPUMEHTAIBHBIX 33]1a4 110 OPraHU4eCKON XWMHH;
peleHre MPAaKTUYECKUX pacueTHBIX 3a/1ay; MMoJyuyeHHe, COOMpaHHe U pacrio3HaBaHUE ra3oB.

TemaTrnueckoe miianuposanue 10kiacc

Tembl, Bxoasiue | OCHOBHOE CoepKaHUeE 10 TeMaM XapaKkTepuCTHKA OCHOBHBIX BocnurareabHbIN
B COJIepKaHue BH/IOB IeATEJbHOCTH YYCHUKA | aCHEKT
npeaMera (Ha ypoBHe Y4eOHBbIX




AeidcTBUI)

Paznen 1. Teopus
XHUMHYECKOT'0
CTpOEHUS
OpraHUYECKUX
coeauHenuil. [Ipupona
XUMHUYECKHUX CBSI3CH.
5q

Oprannueckas XuMusi. XUMUYECKOE CTPOEHUE.

Teopust XUMHUYECKOTO CTPOECHHUS BEILIECTB.
VYraeponusiii ckenet. M3omepusi. 3omepsl.
OHepreTuyeckue YpoBHU U IOyPOBHH.
DNeKTPOHHBbIE OPOUTAIIU. S- SJIEKTPOHBI U P-
aneKTpoHbl. CriuH 35exkTpoHa. CriapeHHbIe
AEKTPOHBL. DJIEKTPOHHAS KOHPUTypalusl.
['paduueckue 31eKTpOHHBIE (POPMYITHI.
T-CBSI3b, G -CBSI3b. METO/1 BAJICHTHBIX CBSI3EH.
DyHKIMOHAJBHAS TPYIIIIA.

JMemoncTpanuu. OGpasipl OpraHuuecKux
BELIECTB U MaTepuaaoB. Mosiean MOJIEKyJI
OpraHMYECKUX BeliecTB. PacTBopuMoCTh
OpraHMYECKUX BEIIECTB B BOJE U HEBOJIHBIX
pactBoputensx. [InaBnenue, o0yrinuBanue u
rOpeHNE OPraHuYEeCKUX BELIECTB.

OOBACHATD, TOYEMY OPTaHUYECKYIO
XHAMMIO BBIJICIIUIIN B OTACIbHBIN
pasznen xumuu. [lepeuncisats
OCHOBHBIE MTPEAMOCHLIKI
BO3HHKHOBEHUS TEOPUHU XUMHUYECKOTO
CTPOCHHUS.

Paznuyarh Tp OCHOBHBIX THIIA
YIIEPOHOTO CKENeTa:
Pa3BETBIEHHBIN, HEPA3BETBICHHBIN U
[UKIAYECKHUH.

Onpenenars HATMYUE aTOMOB
yriepojia, BOAOPO/Ia U XJiopa B
OpraHWYECKUX BeliecTBax. Pasimnuare
TOHSITHS «3JISKTPOHHASI000I0UKa» U
«OIIEKTPOHHAsT OPOUTAIIBY.
N300paxaTs 37€KTPOHHBIE
KOH(UTYpallui aTOMOB 3JIEMEHTOB 1-
ro ¥ 2-T0 NePUO0B C IOMOILBIO
ANEKTPOHHBIX U TpaPUUECKUx
ANEKTPOHHBIX (POPMYII.

OOBACHATH MEXaHU3M 00pa30BaHUS U
OCOOCHHOCTH © - U T - CBS3CH.
Omnpenensth NPUHAATIEKHOCTh
OpPTraHUYECKOTO BEIECTBA K TOMY WJIH
UHOMY KJIacCy MO CTPYKTYpPHOM

dbopmyre.

- 1oOykJIeHHe
o0vuarmmxcs co0IIaTh Ha

YDPOKC O6HI€HDI/IH${TBIC HOPMBEI
HOOBCACHMA, ITpaBUjIa O6IJ.[€HI/I$I

CO CTapUIUMHU
(memarorm4ecKuMu

pabOTHHUKAMU)

M CBEPCTHUKAMH
(00YJarOIMMUCS ), IPHUHIIUIIBI
yueOHON AUCIHUIIINHEI

M CaMOOPraHU3alMK;

- TIPUBJICYCHUE
BHUMAaHM 00YYaIOIINXCS K
LIEHHOCTHOMY aCIEKTY
H3Y4aeMBIX
Ha YpPOKax SIBJICHUMU,
OpraHu3anys ux paboThl ¢
IMOJIy9aeMOM Ha YPOKE
COIIMAJIbHO 3HAYMMOM
nabopMarmen —
HHULMHUPOBAHUE €€
00CY)KIeHHs, BLICKA3LIBAaHUS
00YYAIOIIMMUCS CBOETO
MHEHUS I10 €€ ITOBOJY,
BBIPA0OTKH CBOETO K HEH
OTHOMIEHUS;

- WCIIOJL30BAHUE
BOCIIUTATEIbHBIX
BO3MOKHOCTEHN COAEPIKAHMS
y4eOHOro mpeIMeTa uepe3
JICMOHCTPAIIHIO
00y4aroIUMCITIPUMEPOB
OTBETCTBEHHOTO,
TPa)IaHCKOTO MTOBE/ICHUS,




IIPOSIBJICHUS YETIOBEKOIIO0US U
I00pOCepIeYHOCTH, Yepes3
moA0O0p COOTBETCTBYIOIIHNX
TEKCTOB ISl YTCHHUS, 33134 JJIs1
peleHust, IpoOIEeMHBIX
CUTYyalui 17151 OOCYXKIACHUS B
KJiacce;

Pasnen 2 [Ipenenbubie
YTIIEBOOPOIBI —
aJIKaHbI 64Y.

[IpenenbHbIC YTIEBOAOPOBI (ATKAHBI).
Bo3b6yxnénnoe COCTOSIHME  aToMa
yraepoaa. 'mbpuauzaius aTOMHBIXOpOUTAIICH.
I'omonoru. I'omonornueckas
pa3HocTh.l 'OMONIOTHYECKUi A,
MexayHapoiHasi HOMEHKJIaTypa OpraHUYECKUX
BelecTs. M3omepus yriepoaHoro
ckesnera.Peakiuu 3amenienus
(ranoreHupoBaHUE), AETUAPUPOBAHUS U
M30MepHU3aliy aJIKaHoB. LlenHble peakuuu.
CB0OOOIHBIE palUKAIIBL.
I"anorenonpounsBogHbIe
AJIKaHOB.
JdemoncTpaumu. B3psiB cmMecu MeTaHa ¢
BO3yxoM. OTHOLIEHHE aJTKaHOB K KHCIIOTaM,
niesoyam, pacTBopy
NepMaHraHara Kajaus 1 OpoMHOI1 Boje.
JlabopaTopHsIii onbIT. 13roToBnenne moaene
MOJIEKYJI YTJIEBOJOPOAOB.

OOBACHATH IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI aJIKaHOB HA
OCHOBE IIPEJCTABJICHUN O
rudpuau3auu opouTanei aroma
yriaepona.

W3roraBiuBaTh MOIEIN MOJIEKYJ
AJIKaHOB, PYKOBOJCTBYSCh TEOpUEH
XUMHUYECKOTO CTPOEHUS
OopraHuyeckux Bemects. OTanyarhb
romosioru ot usomepon.HassiBaTh
AJIKaHBI 110 MEKYHAPOIHOMN
HOMEHKJIaType.

CocTaBnaTh ypaBHEHHUS
XUMHUYECKHUX PEAKIIU,
XapaKTEePU3YIOIUX XUMHIECKUE
CBOMCTBA METAaHA U €r0 T'OMOJIOTOB.
Pemars pacu€THBIE  3aJa4d
Ha BBIBOJ] (POPMYJIBI
OpPraHUYECKOIO BELIECTBA.

- IpUMEHEHHE HA
YPOKE UHTEPAKTUBHBIX (hopM
paboThI ¢ OOYYAOIIUMUCS:
HMHTEJUIEKTYAIbHBIX MID,
CTUMYJIHUPYIOIINX
[I03HABATENILHYIO MOTHUBAIIAIO
00yJaroImmxcs;
JIMJIaKTUYECKOro TeaTpa, IJIe
MOJYYEHHBIE HAa YPOKE 3HAHMS
OOLIIPBIBAIOTCS
B T€AaTPaJIbHBIX IOCTAHOBKAX;
JUCKYCCHUH, KOTOPBIC JIAOT
00y4JaIoIMMCcs BO3MOKHOCTD
MPUOOPECTU ONBIT BEACHUS
KOHCTPYKTHUBHOTI'O AMAJIOra;
TPYIIIOBO# pabOTHI WU
paborbl
B MIapax, KOTOpbIE y4aT
00yJaronuXxcsi KOMaHTHOM
paboTe U B3aUMOICHCTBHUIO C
IPYTUMU 00 YJarOIITIMUCS;

- BKITIOYEHHE B YPOK
UTPOBBIX MPOIIETYP, KOTOPHIC
MOMOTAIOT MOJIePKATh
MOTHBAIIMIO O0yYarOMIUXCsS K
IIOJIyYEHUIO 3HAHUH,
HaJTAKUBAHUIO TTO3UTHBHBIX




MEKJIMYHOCTHBIX OTHOIIIEHHH B
KJIacce, IOMOTal0T
YCTaHOBJICHHIO
N00pOXKeNaTeTbHON
aTMoc(epsl BO BpeMs ypOKa;

- opraum3anus medcrsa
MOTHBUPOBAHHBIX U
3PYAMPOBAHHBIX
oOy4Jaronmxcs
HaJ UX HEYCIIEBAIOINMU
OJIHOKJIACCHUKAMM, JAIOIIETO
00YYaIIIMMCS COLIMATILHO
3HAYUMBIH OIIBIT
COTPYIHMYECTBA ¥ B3aMMHOM

IIOMOIIIH

Henpenenbubie
YIJIEBOAOPOIbI
(aJIKeHBI, aJTKaIUCHBI 1
QJIKUHBI) 74.

Kpathsie cBs3u. HenpenenbHbie
YTJIEBOJOPO/IBI. AJIKEHBI. sp2-
['ubpumuzanus. Iten (3tuien). Mzomepus
MOJIOKEHUSI  JBOMHOU
ces3u.llpocTpaHCcTBeHHAasT ~ U3OMEpHUS
(crepeounsomepust). Peakiinu mprcoenHeHus
(ruapupoBaHue, TaJIOTEHUPOBAHUE,

ruapaTanms),
OKHCJICHH U TIOJIMMEPU3ALINH aJIKEHOB.
BricokoMouekysipHbIE COEIMHEHUS.

KauecTBeHHbBIE peakui HA TBOWHYIO CBA3b.
AnkanueHsl (IUeHOBBIC YTIEBOIOPOIbI).
Jusunun (6yraauen-1,3). U3omnpen (2-
MeTmiOyTaauen-1,3). ConpsokéHHbIe
JIBOMHBIE CBA3U. Peakiinu nprucoemHEeHUs
(ralmoreHupoBaHMs) U TOTUMEPU3AITHH
aJIKaIMEHOB.

AueruiieH (3TUH). MexkiaccoBasi u3oMepus. Sp-

['ubpuauzamms. Peakiiuu npucoemHEHMS,

OOBACHATH IPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIbI ATHJIEHA Ha
OCHOBE IIPEJCTABJICHUN O
ruOpuAN3aIMi AaTOMHBIX OpOUTaneit
yriaepona.

N3006paxaTh CTpyKTYpHBIE (POPMYJIIBI
QJIKEHOB U UXM30MEPOB, Ha3bIBATh
AJIKEHBI 110 MEKyHApOIHOMN
HOMEHKJIaType, COCTaBIATh (POPMYIIbI
QJIKEHOB I10 MX Ha3BAHUSM.
[lepeuncnsaTs criocoObl MONTy4YEeHUS
QJIKEHOB M 00J1aCTH MX MPUMEHEHUS.
CocTaBnsTh ypaBHEHUSI XUMUYECKUX
peakuuii, XapakTepU3yOLIX
XUMHUYECKHE CBOWCTBA AJIKEHOB.
[Tony4dats THIIEH.

Jlokxa3bIBaTh HENPEAEIBbHBINA XapaKTep
STHJIEHA C IIOMOILBIO KaU€CTBEHHOM
peakiuu Ha KpaTHbIE CBS3H.




OKHCJICHHSA U
MOJIMMEPU3AIUHU AIIKUHOB, aJIKEHOB.
JdemoncTpauuu. Moienu MoJIeKysI TOMOJIOTOB U
nzomepoB. [lonyuenue aneruneHa KapOUIHBIM
crocobom. B3anMmoelicTBHEe aneTuiIeHa ¢
pacTBOpPOM TMEpPMaHTaHATa Kallus U OpOMHOMN
BOJI0M. ['opeHue arerunena. Paznoxenue
Kay4dyKa Ip1 HarpeBaHUU U UCIIBITAHUE
MIPOJIYKTOB Pa3I0KeHHsI. 3HAKOMCTBO C

CocTaBnATh ypaBHEHHS XUMHUYECKHUX
peakiui, XapakTepU3yOIUX
HEIpeIeIbHbIN XapaKTep aJIKaIueHOB.
OOBACHATH SP- THOPUIU3AIIIO U
IIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJIBI allETUIICHA, Ha3bIBaTh
TOMOJIOTH alleTUJIEHA 110
MEKIyHapOJHOW HOMEHKIIATYpE,
COCTaBJIATh YPAaBHEHUS PEAKLIUM,
XapaKTEePU3YIOIUX XUMUUECKUE
CBOICTBA aLleTUIICHA

. ApeHbl ApeHbl (apoMaTHYeCKUe YIiIeBOIOPOIbI). OOBACHATH EKTPOHHOE U
(apomatuueckue bensou. bensonbHOe K0Ib110. Tosyosr. MI3oMepust | MpoCTpaHCTBEHHOE CTPOEHUE
YTJIEBOIOPO/IbI) 44. 3aMECTUTEIIEH. MOJIEKYJIbl OeH30J1a.
Peakuuu 3amenienus (raroreHupoBaHue, N300paxath CTPYKTYpHYIO (hOpMyITy
HUTPOBAHUE), OKUCIICHUSI U OeH30I1a ABYMS CIIOCOOAMHU.
IIPUCOECIMHEHMS apeHOoB. [lecTunnab. OOBsCHATD, Kak CBOICTBa OeH30I1a
I'eneTnyeckas cBsI3b apEHOB C APYTUMU 00yCJIOBJIEHbI CTPOCHUEM €T0
YII€BOJOPOAAMH. MOJIEKYJIBL.
JleMoHCTpALUK. benson Kak CocTaBnATh ypaBHEHUS PEAKIIUiA,
pacTtBopuTENb. ['opeHune OeH3oa. XapaKTEepU3YIOIIHNX XUMHUECKNE
OtHotueHue 0eH3ona Kk OpoMHOM BoJiE U CBOIcTBa O€H30J1a M €r0 TOMOJIOTOB.
pacTBopy IIepMaHraHaTa KaJusl.
OKWuCIeHne ToIyoIa.
IIpuponusie [Tpupoausiii ra3. Hedts. [lonyTHbie HEQTSHBIE XapakTepu3oBaTh COCTaB IIPUPOJHOTO
WCTOYHUKHU U ra3el. KameHHbIi1 yross. ra3a ¥ MonyTHBIX HEPTIHBIX ra30B.
nepepabdoTka [Teperonka nedru. Pextudurannonnas XapakTepu30BaTh COCOOBI
YTJIEBOJOPOAOB 44. kosioHHa. bensun. Jlurpoun. Kepocun. Kpekunr | nepepa®otku HeTH.

HedTenpoaykTos. [Tuponus.
JlaGopaTropHblii onbIT. O3HAKOMJIEHHE C
o0Opa3liaMu  MPOAYKTOB
HedrenepepaboTtku.

OOBACHATH OTIMUNE OCH3MHA TPIMOM
MEPErOHKN OT KPEKHHT-OeH3MHA.

Paznen 3 Criuptsl u

Kucnopoacoaepkaiine opraHu4ecKue

N3obpaxats o0uryro popmyiny

- IPUMEHEHNE Ha VPOKE




(dheHobI 64.

coeauHeHusi. OHOATOMHBIE IpeAEIbHbIE
cnupThl. yHKIMOHAIBHAS TPYIIIA CIUPTOB.
Metano (METHUIIOBBIA CITHPT). ITAHOIT
(3TunoBbI ciupt). [lepBUUHBIA, BTOPUUYHBIN 1

TPETUYHBIN aTOMBI yriepoaa. Bogopoanas cBs3b.

CrouptoBoe  OpoxeHue. DepMeHTEHI.
Bonopoansie cBsi3u. AJTKOTOJIM3M.
MHOroaroMHble CIUPTHI. DTUIICHTJIUKOJIb.
I'munepun. KauectBeHHas peakus
HaMHOT'0ATOMHBIE CIIUPTHI.

DEeHOIIBI. ApOMaTHYECKHUE CTTUPTHI.
KauectBennas peakius Ha HeHOI.
JlabopaTropHblii onbIT. OKUCIIEHUE 3TaHOJA
okcuaoM menu(Il). PactBopenue rivuepuna B
BOJIE U ero peakuus ¢ ruapokcuaom meau(Il).
XuMHYecKue CBOMCTBa (heHoIa.

OJTHOATOMHBIX TIPEJEIbHBIX CIIUPTOB.
OOBscHATH 00pa30BaHUE BOIOPOTHON
CBSI3U U €€ BIMUSHHUE HA GU3NYECKUE
CBOMCTBA CIIUPTOB.

CocTaBnaTh CTPYKTypHBIE (POPMYJIBI
CIIUPTOB M UX U30MEPOB, HA3bIBATh
CHUPTHI 110 MEXTYHAPOIHOM
HOMEHKJIAType.

OOBACHATH 3aBUCUMOCTH CBOMCTB
CIIUPTOB OT HATHYUS
¢dbyakuronansHO# rpynmsl (-OH).
CocTaBnaTh ypaBHEHUS pEeaKIUil,
XapaKTEepPU3YIOIIUX CBOMCTBA
CIIUPTOB.

XapakTepu3oBaTh GU3NOIOTUYECKOE
JIEeUCTBUE METAaHOJIa U dTaHoJIa.
[IpoBOANTH KAUECTBEHHYIO PEAKIUIO
Ha MHOTOAQTOMHBIE CITUPTHI.
OOBACHATH 3aBUCUMOCTb CBOHCTB
(heHoa OT CTPOEHUS €ro MOJICKYJIbI,
B3aMMHOE BJIIMSIHHE aTOMOB B
MOJIEKYJIe Ha IpuMepe peHoa.
CocTaBnaTh ypaBHEHUS peaKImii,
XapaKTEePU3YIOITUX

XUMHYECKHE CBOICTBaA (peHona.

MHTEPaKTUBHBIX (hopM paboThI
C 00yYaroIMMHUCS:
MHTEJJICKTYAIBHBIX UTD,
CTUMYJIHPYIOIIHX
[103HABATEIbHYIO MOTUBAIIUIO
00vyyYarommxcesi;
IUIaKTHYECKOro Tearpa, rie
[IOJIYYCHHBIC HA YPOKE 3HAHUS
OOBIrpBIBAIOTCS

B TEATPAIBLHBIX TOCTAHOBKAX;
IUCKYCCHUU, KOTOPBIE AAIOT
00yJaronmmcsi BO3MOKHOCTh
OpPUOOPECTH OMBIT BEJICHUS
KOHCTPYKTHUBHOTO JIMAJIOTa;
CPYNIOBON pabOThHI WK
paboTht

B [1apax, KOTOPbIE y4yaT
00yJaromuxcsi KOMaHTHOU
paboTe U B3aUMOICHCTBHUIO C
JIpYTUMHU 00y4aroIUMUCS;

- BKJIFOUEHHE B YPOK
UTPOBBIX TPOIIEAYP, KOTOPBIC
MOMOTAIOT MOJIePKATh
MOTHBAIIMIO O0yYaroMMXCs K
MOJIYYECHUIO 3HAHU,
HATAKUBAHUIO TO3UTUBHBIX
MEKJIMYHOCTHBIX OTHOILIEHUH B
KJIacce, MOMOTaloT
YCTaHOBJICHHIO
no0poskenaTeaTbHON
aTMoc(hepsl BO BpeMs ypOKa;

- _OpraHu3ams.
med)cTBa MOTUBUPOBAHHBIX U
SPYAMPOBAHHBIX
o0yUaromuxcs




HaJ X HEYCHEBAOIINMH
OJHOKJIACCHUKAMU, JAIOIIETO
00YYJaIOIIMMCS COIMAILHO
3HAYNMBIN OIBIT
COTPYJIHHUYECTBA M B3aMMHOM

OOMOIIHN

AbJErUIbl, KETOHBI U
KapOOHOBBIE KHCIIOTHI
8u.

KapOonusbHble COEIMHEHMUS.

KapGonunpHas rpymnmna. AupieruaHas

rpynna. Anpaerusl. KeToHsl.

Peakuuu oKucieHus U NpyucoeIMHeHus

anbjeruioB. KauecTBeHHbIE peakIMK Ha

aNbJIEeTU/IbI.

KapOonossie kucnotsl. KapOokcuipHas rpymia
(xapOoxkcorpyrma).

OnHOOCHOBHEIE TIPEeTbHBIC KAPOOHOBHIE

KHUCJIOTBI.

MypaBbrHasi KUCIOTA. YKCYCHAsI KUCIIOTA.

Anerarsl.

JeMoHcTpanuu. PacTBopeHue B alieToHe

Pa3IUYHBIX OPraHUYECKUX BEIIECTB.

JlabopaTropHbie onbIThbl. OKUCIEHHE METaHAIIA

(aranans) oxcugom cepedpa(X). Okucienue
MeTaHas (oTanans)

ruapoxkcuaoM meau(Il)

CoctaBisath HopMyIIsl H30MEPOB U
TOMOJIOTOB aJIbJICTHJIOB U HA3bIBATh
HX I10 MEKIyHApOAHOU
HOMEHKJIaType.

OOBSCHATD 3aBUCUMOCTH CBOMCTB
QJbJIETHIOB OT CTPOSHUS HX
(YHKIIMOHAIILHOW TPYTITIHL.
[IpoBOaNTH KaueCTBEHHBIC PEAKIIHH
Ha aJIbJEeTU/IbL.

CocTaBniTh ypaBHEHUS peakluid,
MOJITBEPKIAIOINX CBOICTBA
aJIbJIETUJI0B.

CoctaBnars HopMyIbl H30MEPOB U
TOMOJIOTOB KapOOHOBBIX KUCIIOT U
Ha3bIBATh UX 10 MEXIYHAPOIHON
HOMEHKJIAType.

OOBACHATH 3aBUCIMOCTH CBOMCTB
KapOOHOBBIX KHCIIOT OT HAJTUYHS

byukunonansHoit rpymmsl (-COOH).

CocTaBiATh ypaBHEHUS PEAKIIHM,
XapaKTePU3YIOIINX CBOMCTBA
KapOOHOBBIX KHUCIIOT.

[Tonydats yKCYCHYIO KHCIIOTY H
JIOKa3bIBaTh, YTO TO BEIIECTBO
OTHOCHTCS K KJIacCy KUCIOT.
OTryaTh MypaBbUHYIO KUCIIOTY OT
YKCYCHOM C TIOMOIIIbIO XUMUYECKUX
peaKuii.




Pacno3naBath oprannyeckue
BEILIECTBA C TOMOIIbIO KAYECTBEHHBIX
peaKuii.

CrnoxHble 2QUpHI.
Kupsl. 3

CrnoxHble 3UpHI. Peakuus
srepuduxanyu. lleaoyHol ruaponn3 cI0KHOTO
a¢upa (OMBUICHHE).

Kupsl. CuHTeTHYECKHE MOIOIIHNE CPE/ICTBA.
Jemoncrpanuu. O6pasipl MOIOIINX U
YUCTSIIUX cpeAcTB. MHCTpyKIuU Mo UX COCTaBy
U IPUMEHEHUIO.

JlaGopaTtopHble onbITbI. PacTBOpUMOCTH
KHPOB, JI0Ka3aTeIbCTBO 179
HENPEeEIbHOr0 XapaKkTepa, OMbUICHUE KUPOB.
CpaBHEHHE CBOMCTB MbIJIa U CHHTETUYECKHUX
MOIOIIMX CPEJCTB

CocTaBnsTh ypaBHEHUS peaKkLHi
aTepudUKaIIH.

OOBSCHATDH, B KAKOM CITydae TUAPOIIN3
CJIOKHOTO 3(upa HeoOpaTUM.
OOBSCHATH OMOJIOTHYECKYIO POJIb
KHPOB.

Cobumo1aTh paBuiia 6€30MacHOTO
oOparieHus co cpecTBaMu OBITOBOM
XUMUH.

Yrinesonw! .74

VYraesoabel. Monocaxapuasl. ['nroko3a.

®pykro3a.
Omnurocaxapunbl. Jucaxapunsl. Caxaposa.
[Tonucaxapuapl. Kpaxman. ['ukores.

Peakimsg mmonmKoHIEHCAITNH.

KauecTBennas peakuus Ha Kpaxmad.

[emmroiro3a. ANETHIICIUTIONO3A.

Knaccudukaius BOIOKOH.

JlabopaTropublie onbIThl. CBOWMCTBA IITIOKO3BIKAK
aNbJACTUIOCTIUPTA.

B3anmopericteue caxapo3sl C THAPOKCUIOM

Kanplus. [[puroToBieHne KpaxMaabHOTO

KJIEHCTEpa M €ro B3aUMOJICVICTBUE C HOJIOM.

I'uaponus kpaxmana. O3HaKOMJIEHUE C

0o0pasamMu MPUPOJTHBIX U UCKYCCTBEHHBIX

BOJIOKOH.

OOBACHATH OMOJIOTHYECKYIO POJIb
[JIFOKO3BI.
[IpakTuuecku 10Ka3bIBaTh HATUYKE
(YHKITMOHATIBHBIX TPYII B MOJIEKYJIE
TJIFOKO3BI.
OOBACHATDH, KaK CBOMCTBA Caxapo3bl
CBSI3aHbI C HATMYUEM
(YHKIIMOHATBHBIX IPYIII B €€
MOJIEKYJI€, U Ha3bIBaTh 00JIacTH
IPUMEHEHHUS Caxapo3bl.
CocTaBnaTh ypaBHEHUS
XapaKTEPU3YIOIINX
CBOMCTBA Caxapo3Bbl.
CocTaBnaTh ypaBHEHUS peaKLUil
THAPOJIN3a Kpaxmaia u
MTOJINKOHJIEHCALIMA MOHOCAaXapU0B.
[TIpoBOINUTH KAYECTBEHHYIO PEAKIIUIO
Ha Kpaxmall.

peakuuu,

Pa3znen 4
A3oTcoaepkalme

A3oTconepkamuye — OpraHHuYeCcKue
coeMHEHUsl. AMUHBL. AMUHOIpymnna.

CocTaBisiTh ypaBHEHUS pEaKIUi,
XapaKTEPU3YIOIIUX CBOWCTBA AaMUHOB.

- BKJIFOUYEHHE B YPOK
UTPOBBIX MPOLEAYP, KOTOPBIE




OpraHnu4ecKue
coequHeHud .74

AHUINH. AMUHOKHUCIIOTHI. BUTIONSpHBIN HOH.
I'munun. [entunnas (aMuaHas) rpynma.
[Tenrtunnas (amuaHas) cBs3b. [lenTuas.
[MomunenTtuast. benku. Ctpykrypa
OCIIKOBOMMOJIEKYJIBI (TTIepBUYHAS, BTOPUYHAS,
TpeTHYHas1, YeTBepTUYHas). JleHarypauus u

ruapoan3 6enkoB. L{BeTHBIC peakiinu Ha OCIIKH.

A3oTcojepKallre reTepolruKINIecKre
coequuenus. Ilupuaus. [Tuppomn.
ITupumugun. Ilypun. A3zoTuctble
OCHOBaHHUSI.

Hykneunosblie kucinotsl. HykneoTuasl.
KoMiuieMeHTapHble  a30THUCTBIE
OCHOBaHWUSI.

dapmakoiIoruyeckass XUMHUS.
JladopaTropHblii onbIT. L[BeTHBIE peakuinn HA
Oenku

OOBACHATH 3aBUCUMOCTH CBOMCTB
AMUHOKHCIIOT OT CTPOCHHS X
(O YHKIIMOHATBLHBIX TPYIIIL.
HasrpiBath AMUHOKHCIIOTBI
o MEKTyHApOIHOU
HOMEHKJIaTyp€ U COCTaBJIATh
ypaBHEHUS peaKiuii,
XapaKTEePU3YIOLIUX UX CBOMCTBA.
OOBACHATH OMOJIOTHYECKYIO POJIb
OEITKOB U HX
IpEeBpaIIeHUl B OpraHu3Me.
[IpoBOAUTH LIBETHBIC PEAKIIUU HA
OeINKH.
OOBACHATH OMOJIOTHYECKYIO POJIb
HYKJIEMHOBBIX KHUCJIOT.
[Tonwp30BaTbCst MHCTPYKIMEN K
JIEKapCTBEHHBIM IpernapaTam.

MOMOTAIOT TIOJIIEPKATh
MOTHUBAIUIO 00YJAIOIUXCS K
MOJTYYECHUIO 3HaHUMH,
HAJIQKUBAHUIO  TIO3UTHUBHBIX
MEXIJIMYHOCTHBIX OTHOIICHUH B
KJ1acce, HIOMOTalOT
YCTaHOBJICHUIO
N00pOXKeNaTeTbHON

aTMoc(epbl BO BpeMs YpOKa;

- opranu3anus medcersa
MOTHBHPOBAHHBIX "
SPYIUPOBAHHBIX 00YYAIOIIXCS

HaJ  UX  HEYCHEBAIOLIUMHU
OJIHOKJIACCHUKaMH,  JIAIOLIEro
o0yJaronmmcs COLIMATILHO
3HAYUMBbIH OIIBIT
COTPYJHHYECTBA U B3aUMHOMU
IIOMOLIH;

- UHULUUPOBAHUE U
MOJJIEPKKa
HCCIIEN0BATEIbCKON
JESITEIbHOCTH 00y4aroLuXCsl

B paMKax pealn3allid UMU
WHJUBUIYAIbHBIX U
IPYNIOBBIX
HCCIJIEIOBATENbCKUX ITPOEKTOB,
YTO JJaCT 00yUaroIMMCs
BO3MOXKHOCTh IPUOOpECTH
HAaBBIK CaMOCTOSITEIILHOTO
peLIeHus] TEOPETUYECKON
pOOJIeMbI, HaBBIK
reHepupoBaHus U opopmIIeHUs
COOCTBEHHBIX UJICH, HABBIK
YBaXUTEJILHOTO OTHOUICHHS K




qY)KUM HAesIM, 0(OPMIICHHBIM
B paboTax Jpyrux
HcclieoBaTeliei, HaBBIK
MyOIMYHOTO BBICTYILICHUS

nepen

Paznea 5 Xumus
MOJMMEPOB. 74.

[Tonmumepsl. CTeneHpb MoIMMeEpHU3aIIUU.
Monomep. CTpyKTypHOE 3BEHO.
TepMmoIulacTUYHBIE  MOJIUMEPBI.
CrepeoperyssipHble  ITOJIUMEPBI.
[Tonustunen. [onunponuseH.
[TonurerpadropaTuieH.
TepMopeakTHUBHBIE  OJTHUMEDPHI.
®enonodopmanbaeruHbie CMOJbIL.
IInactmaccel. @eHomnacTsl. AMUHOIUIACTBI.
Ilenonnactsl. [Ipuponnsiii kayuyk. Pe3una.
O060uUT. CHHTETHYECKHUE KaydyKH.
CunteTnueckue BoJI0KHA. KanpoH.

JlaBcaH.
JMemoncTpamuu. OOpasipl rmiacTMace,
CHUHTCTHUYCCKHUX Kay'-IYKOB u

CHUHTCTHYCCKHUX BOJIOKOH.

OOBACHATH, KaK 3aBUCST CBOWCTBA
IIOJIMMEPOB OT UX CTPOCHUS.
3anuchIBaTh YpaBHEHUSI PEAKIUI
NOJIMMEPU3aLMH.3alIUChIBATD
YpaBHEHUS PeaKkLUn
IOJIMKOHCHCALIAH.

[IepeunciATs NPUPOIHBIE HCTOYHUKH
Kay4dyKa.

[IpakTruecku pacrno3HaBaTh
OpPraHUYECKHE BEIECTBA, UCIIONb3Ys
KA4ECTBEHHBIC PEAKIINU

- BKJIIOUYEHHE B YPOK
UTPOBBIX MPOLIEYP, KOTOPHIE

IIOMOTal0T MOAIEpKaTh
MOTHBAIIMIO O0yYaIOIINXCS K
MOJIYYEHUIO 3HAHUMH,
HaJa)XUBaHUIO MIO3UTUBHBIX
MEKJIUMIHOCTHBIX OTHOIIICHUM B
KJiacce, MIOMOTal0T
YCTaHOBJICHUIO
n00poXxKenaTeTbHON

aTMoc(epsl BO BpeMsl YpOKa;

- opranu3anus medcraa
MOTHBHUPOBAaHHBIX u
APYIMPOBAHHBIX 00YYarOIIIXCSI

Hazg ux HCYCIICBAOIINMMHU
OJTHOKJIACCHUKAMH,  JTAIOIIET0
oOydJaronumcs COIUATBHO
3HAYUMBIN OTIBIT
COTPYIHHYECTBA U B3aUMHOMU
MTOMOIIIH;

- MHUIIUMPOBAHHUE U
MOJJIEPKKA
HCCIIEI0BATENbCKON
JeSITebHOCTH 00yUYaOITUXCsI

B paMKax peajin3aluy UMU
WHIUBUAYAIbHBIX U
TPYIIIOBBIX
HCCIIEIOBATEIbCKUX MTPOEKTOB,
YTO JACT 00 yJarOIIMMCS




BO3MOKHOCTB TTPHOOPECTH
HABBIK CAMOCTOSITETTLHOTO
pEILICHHS TEOPETUYECKOU
POOJIEeMBI, HABBIK
TCHEPHUPOBAHUS U O(OPMIICHUS
COOCTBEHHBIX HJICH, HABBIK
YBKHUTEILHOTO OTHOIIICHHSI K
qyKUM HJIesIM, 0(pOpPMIIEHHBIM
B paboTax Apyrux
HCCIIeA0BaTesICH, HaBBIK
MyOJIMYHOTO BBICTYIUICHUS
nepen

[ToBTOpEeHME 3.

68u.

TemaTuueckoe niianupoBanue 11 kiacc

Tema OcHoBHbIE coepKaHue TeMbl XapakTepucTHKAa OCHOBHBIX BUI0B | BocnurarebHbIN
AeITeJIbHOCTH YYeHUKA ACMEKT
(Ha ypoBHe y4eOHBIX AelicTBH)
Pa3nen 1.Teoperuueckue | [loBTopute M cucTeMaTusupoBaTh 3HaHUS | OOBACHATH, IOYEMY OPraHUUECKYIO -  IpUMEHEHUWEe  Ha
OCHOBBI XuMuHu 314 YYalMXCS O paHee M3YYEHHBIX TEOPHMAX H | X|MMIO BBUICIMIA B OTAEIBHBIH YpOKE MHTEPAaKTUBHBIX (OpPM
Tema 1. Baxkueiimme 3aKOHaxX XUMUYECKON HaYKU: 3aKOHE | hasnen xpvmn. [TepedncsTs paboTbl ¢  OOYYarOIIMMUCS:
XUMIUCCKHE TOHSTHS I COXpPAaHEHHS MAacChl  BELIECTB, 3AKOHE | o o P AIOCKUIKY WHTEIUICKTYaJIbHBIX urp,
SAKOHEL TMOCTOAHCTBA  COCTABa; MOBTOPUTH OCHOBHBIE BOSHHKHOBEHIS TEOPIH XHMHHECKOTO CTUMYJUPYIOIIUX
XUMHUYECKHE TOHATHUS: «aTOM», «XUMHUYECKHUM MO3HABATENIbHYI0 MOTHBALIUIO
AIEMEHT», «U30TOIbIY), «IPOCTOE BEIIECTBOY, CTpOCHHA. oOyJaronmxcs;
«CJI0’)KHOE BEUIECTBO» IUIaKTUYECKOTO Tearpa, Tie
PaznuygaTth Tpu OCHOBHBIX THITA MOy HCHHBIC HA YPOKE JHAHMWS
YTJIEPOJIHOTO CKeJeTa: OGBIrPBIBAIOTCS
pa3BeTBICHHBIN, HEPA3BETBIEHHBI U | B T€aTPAIbHBIX IIOCTAHOBKAX;




[UKJINYECKHUH.

OnpenensaTh HATUYME AaTOMOB
yriepoja, BOAOPOa U XJiopa B
OpraHMYECKUX BellecTBax. Paznuyare
HOHSITUS «3JIEKTPOHHA000I0UYKa» U

«QJIEKTPOHHAsT OPOUTAIIY.
N300pakaTh 37€KTPOHHBIC
KOH(HTypamuy aTOMOB 3JIEMEHTOB 1-
IO ¥ 2-T0 TIEPUOJIOB C TIOMOIIBIO
JIEKTPOHHBIX U TPaPUUECKUX
AJIEKTPOHHBIX (POpPMYII.

OOBACHATH MEXaHNU3M 00pa30BaHUs U
0COOEHHOCTH G - U T - CBSI3€H.

Onpenensitb NpUHAAIEKHOCTh
OpPraHUYECKOI0 BEIECTBA K TOMY WJIN
MHOMY KJIaCcCy 10 CTPYKTYPHOU

¢bopmysre.

JIUCKYCCUM, KOTOpPbIE JaroT
00y4arommmMcsi BO3MOXKHOCTb
npuoOpecTH  OMBIT  BEACHUS
KOHCTPYKTHBHOTO  JIMAJIOTa;
rpynmnoBod  paboThl  WiIH
paboThI

B Iapax, KOTOpbIE€ Yy4ar
o0yJaromuxcst KOMaH/THOMI
paboTe M B3aMMOJCHUCTBHIO C
JPYruMH 00y4JarOIMMUCS;

- BKIIIOYCHHE B YPOK

UIPOBBIX MPOILEAYP, KOTOPBIC

MOMOTaloT MOJIAePIKATh
MOTHBAIUIO O0yJarOIUXCcs K
MOJTYYEHUIO 3HaHUH,
HAJIQXKUBAHUIO  MMO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOILIECHUI
B KJacce, MIOMOTatOT
YCTaHOBJICHHUIO
JI0OpOKenaTeIbHON
aTMoc(epsl BO BpeMsl YpOKa;

- opraHuzanmus  1medcrBa
MOTHBUPOBAHHBIX u
SPYIUPOBAHHBIX
oOyJaronuxcs

HaJ WX  HEYCIEBAIOUIMMU
OJTHOKJIACCHUKAMH, JIAIOIIEro
oOydJaronumcs COLMAJILHO
3HAYMMBIii OTIBIT

COTPYJHUYECTBA W B3aUMHOMI
TIOMOIIY;

Tema 2. 6
yllepnonueckuil 3aK0H U
MEepUOANYECKAst CUCTEMA
XUMHUYECKHUX DJIEMEHTOB

CucremaTu3upoBath W YyriayOUTh 3HAHUS IO
CTPOCHUIO aTOMa M MEPUOAUYECKOTO 3aKOHa,
m3yunth nojoxenue B IICXD Bomopona,
JIAHTAHOUOB, AKTUHOMJIOB U UCKYCCTBEHHO

OOBACHATH MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI aJIKaHOB HA OCHOBE




. N.MennaeneeBa Ha
OCHOB€ y4YE€HM O
CTPOSHUU aTOMOB

IMOJIYUYCHHBIX DJICMCHTOB, BaJICHTHBIC

BO3MOXHOCTH aTOMOB

MPEICTABICHUNA O THOPUIN3ALUT
opbuTaneit atoma yriepoja.

H3roraBnuBaTh MOAENIN MOJIEKYII
AJIKaHOB, PYKOBOJCTBYSCb TEOpUEH
XUMHUYECKOTO CTPOCHUS
OpraHMYecKux BemecTB. OTiIn4aTh
romoJjoru ot uzomepon.Ha3zpiBaTh
AJIKaHbI 110 MEKYHAPOAHOU
HOMEHKJIATYpE.

CocraBndTh ypaBHEHUS

XUMHNYCCKHUX peaKI_lI/Iﬁ,

XAPAKTCPUIYIOIUX XUMHYCCKUC
CBOMCTBA ME€TaHa U €r0 TOMOJIOTOB.

Pemats pacu€THbIE

Ha BBIBOJ] (POPMYJIBI

3a1a4u

OpPTraHU4Y€CKOIro BEIICCTBA.

Tema 3. 94 CtpoeHue
BEIIECTBA

CucremaTu3upoBatb M YyIIIyOUTh 3HAHUS O

BHUJIAX XUMUYECKON  CBSI3M,  THUIIOB
KPHUCTAJUTMYECKUX pElETOK, OCHOBHBIX
CIIoco0o0B BBIPAKCHUSA KOHILICHTPALIUU
pacTBOpOB

OOBACHATH MPOCTPAHCTBEHHOE
CTPOEHHME MOJIEKYJIBI 3TUJIEHA HA
OCHOBE IIPEJCTaBICHUN O
FI/I6pI/II[I/I3aIII/II/I ATOMHBIX
opOuTaneityrieposa.

N306paxaTh CTpyKTYpHBIE (GOPMYIIBI
QJIKEHOB U MXW30MEPOB, Ha3bIBaTh
QJIKEHBI TI0 MEXTYHAPOIHON
HOMEHKJIAType, COCTaBIATH (POpMYIIbI
QJIKEHOB I10 UX Ha3BaHUSM.




[epeuncasTe cnocoObl MOTyYSHHS
QJIKEHOB U 00JIACTH UX MPUMEHEHHUS.

CocTaBiiTh YpaBHCHHUA XUMHUYCCKUX
peaKIuii, XapaKTepH3yOLIIX
XMMHUYECKHE CBOMCTBA AJIKEHOB.
[TonyyaTs 3THIIEH.

JloKka3bIBaTh HENPEACIIBbHBINA XapaKTep
9THJICHA C IIOMOILBIO KaY€CTBEHHOU
peaKuuy Ha KpaTHBIE CBA3H.

CocTaBnsTh ypaBHEHUS XUMHUUECKHUX
peakui, XapakTepU3yOINUX
HENPEEIbHBIN XapaKTep ajJKaJueHOB.

OOBACHATD SP- THOPUIU3ALIUIO U
IPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJTbI alleTHIICHA, Ha3bIBATh
TOMOJIOTH alleTHJIEHA I10
MEXKIYHAPOJHON HOMEHKIIATYPE,
COCTaBJISITh YPaBHEHUS PEaKIINiA,
XapaKTePU3YIOIINX XUMHUYECKHE
CBOIiCTBa alleTUJIEHA

Tema 4. 13 4
XHUMHUYECKUE PEAKIINHI

CucremaTu3upoBatb M yrIIyOUTh 3HAHHUS O
CYIIHOCTH ® KJIacCH(PUKAIMH XUMHUYECKUX
peakuuid, XUMHUYECKOM KMHETHUKH,
BJIEKTPOIUTUYECKON JIMCCOITHAITNH,
MPOJOIKUTh (OPMUPOBAHHE YMEHHs peIiaTh
pacu€THbIC 3a7a4M Pa3HbIX TUIIOB

OOBSACHATD NEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHE
MOJIEKYJIbI OEH301a.

N3o6paxkaTh CTPYKTYpHYIO (popmyy
OeH3011a IBYMsI CIIOCOOAMH.




OOBACHATH, KaK CBOKMCTBA OCH30J1a
00YyCIIOBJICHBI CTPOCHUEM €TO
MOJICKYITBI.

CocTaBisiTh ypaBHEHUS PEaKIUid,
XapaKTePU3YIOMINX XUMUUYECKHE
CBOIicTBa OEH30J1a 1 €r0 TOMOJIOTOB.

Pasznen2Heopranunyecka
A1 XxXuMud 374ac

Tema 5.Metamisl 144
Tema 6. Hemerauiet 104ac

CucreMaTH3upoBaTh W YIJIyOUTh 3HAHUS O
CBOWCTBaX METaJUIOB, CIOCOOOB HX IMOJyYCHHS,
CIIOCOOOB 3alIUTHI OT KOPPO3HH, O (PH3HICCKUX
M XUMHYECKHX CBOMCTBAX METAJIOB IJIaBHBIX U
HOOOYHBIX MOATPYMII, CIUIABaX METAUIOB, UX
OKCHAax U ruApOKCHUaax

XapakTepu3oBaTh COCTaB IIPUPOJHOTO
ras3a ¥ IOIMyTHBIX He()TSHBIX Ta30B.

XapaxkTepu30BaTh CIIOCOOBI
nepepadoTKu HEPTH.

OOBACHATH OTIINYME OCH3UHA PSAMOM
IEPEroHKU OT KPEKUHI-OeH3MHa.

- opranusaumus  medersa
MOTHBHUPOBAaHHBIX "
3pYAUPOBAHHBIX

00 yJaromuXxcst

HaJl WX  HEyCIEeBalUIUMU
OJIHOKJIACCHUKaMHM, [JaroIIero
o0yJaromumcst COLIMAJIBHO
3HAYUMBbIA OIIBIT
COTPY/IHUYECTBA U B3aWMHOMU
IIOMOLIH;

- WHUIUMPOBAaHUE U
MOJJIEPKKa
HCCIIEN0BATEIbCKON
JIESITEIBHOCTH 00Yy4aroImuxcs
B paMKax pealn3ali UMHU
WH/INBUYaTbHBIX "
IPYNIOBBIX
HCCIIEIOBATENbCKUX IIPOEKTOB,
4To  JacT  OOyyaromuMmcs
BO3MOYKHOCTh npuodpecTu
HaBBIK CaMOCTOSITETIBHOTO
pelIeHns TEOPETUYECKON
pooIeMBl, HaBBIK
reHepUPOBAHUS "
oopmieHuss ~ COOCTBEHHBIX
u7el, HaBbIK YBaXXUTEIbHOTO
OTHOIIECHUS K YY)KMM HJEM,




opopMIieHHEIM B  paborax
IPYTUX HCCIICIOBATEIICH,
HaBBIK MyOIMYHOTO
BBICTYIICHHS nepen
ayIuTOpUEH,
apryMeHTHUPOBaHUS u
OTCTaMBaHUsl CBOEH TOUYKU
3peHus.

CucrtemaTu3upoBaTb, OOOOIIUTH U YIIIyOUTH
3HaHHUS O HeMeTainiax: mojoxkenume B IICXD,
CTPOEHHUE UX ATOMOB, CBOMCTBA UX COEMHEHUI,
KHCJIOPOJICOACPIKAIITUX KUCITIOT

N3obpaxats o0uryro hopmyny
OJTHOATOMHBIX MPEIEIBbHBIX CITUPTOB.

OO0bscHATH 00pa30BaHUE BOJOPOTHOM
CBSI3M U €€ BIUSHHUE HA GUBUYECKUE
CBOICTBA CITUPTOB.

CocTaBiiTh CTPYKTYpHBIE (POPMYJIBI
CIMPTOB U UX U30MEPOB, HA3bIBATh
CIIUPTBI 110 MEXAYHAPOIHON
HOMEHKJIaType.

OOBSACHATH 3aBUCUMOCTh CBOIMCTB
CIHUPTOB OT HAINYMS
¢byukunonansHoi rpymmsl (-OH).

CocTaBisATh ypaBHEHUS PEAKIIHM,
XapaKTePU3YIOIINX CBOWCTBA CITUPTOB.

XapakTepu3oBaTh (PU3HOIOTHIECKOE
JEIICTBHE METAHOJIA U 3TAHOJIA.
[IpoBOANTH KAUECTBEHHYIO PEAKIIUIO
Ha MHOT'OATOMHBIE CIIUPTHI.

OOBACHATH 3aBUCUMOCTDL CBOIMCTB




(heHona OT CTPOCHHUSI €T0 MOJIEKYJIBI,
B3aMMHOE BJIMSIHHE aTOMOB B
MOJIEKYJie Ha ipumMepe peHona.

CocTaBisiTh ypaBHEHUS peakuu,
XapaKTEePU3YIOIINX

XUMHUYECKHE CBOMCTBA (peHoma.

Tema 7. 13 4ac.
I'eneTnyeckas cBA3b
HCOpFaHHqGCKHX H

OpraHU4YCCKUX BCIICCTB.

[IpakTukym

CucremaTu3upoBarb, 0000LUIUTH U IOBTOPUTH
3HaHUs, MOJIy4YEHHbIE YYallUMHCA IO Kypcy
XUMUH, [IOBTOPUTH KJIacCU(PUKALIUIO
HEOPraHMYECKUX M OpraHUYeCKUX BEIIECTB,
CBOMCTBA  BELIECTB  PA3IM4YHBIX  KJIACCOB,
CIOCOObl UX TOJYYEHUs,, TEeHETUYECKYIO CBA3b
HEOpPraHMYECKUX U OPraHMYeCKHUX BEIIECTB
3aKpenuTh MPAKTUYECKHE HaBBIKM PabOOTHI

yqalmuxcs B XUMHUUYECKOU J'Ia60paTOpI/II/I,
3aKpPCIIUTDh YMCHUC IIKOJBbHHUKOB peuiaTtb
paCLIéTHBIG 3aa4u pa3JIMYHbIX TUIIOB.

CoctaBnitb Gpopmysbl H30MEPOB U
TOMOJIOTOB aJIbJIETUJIOB U HA3bIBaTh UX
0 MEX1yHapOAHONH HOMEHKJIAaType.

OOBACHATH 3aBUCUMOCTh CBOMCTB
abJAETUIOB OT CTPOCHUS UX
(GyHKIMOHATLHOM TPYTIIIHL.

HpOBOI[I/ITL Ka4CCTBCHHBLIC pCAKIINH
Ha aJIbJACTUbI.

CocTaBisTh ypaBHEHUs peaKIuii,
IOJITBEPKJAIOLINX CBOMCTBA
QJIBJIETU/IOB.

CocraBnarh HopMyIbl U30MEPOB U
TOMOJIOTOB KapOOHOBBIX KUCIJIOT U
Ha3bIBaTh UX MO MEXTYHAPOIHOM
HOMEHKJIaType.

OOBACHATH 3aBUCUMOCTh CBOWCTB
KapOOHOBBIX KUCJIOT OT HAJTUYHS
¢ynkmonansHoi rpynmsl (-COOH).

CocTaBisiTh ypaBHEHUS PEAKIIUH,




XapaKTEPU3YIOIIKUX CBONCTBA
KapOOHOBBIX KHCIIOT.

[Tony4aTh YKCYCHYIO KUCIIOTY U
JIOKa3bIBATh, YTO 3TO BEILLECTBO
OTHOCHUTCS K KJIaCCy KUCIIOT.

OTnanyarh MypaBbUHYIO KUCJIOTY OT
YKCYCHOH C OMOIIIbIO XUMUYECKUX
peaKuuii.

Pacno3naBate oprannueckue
BEILIECTBA C OMOIIbIO KAYECTBEHHBIX
peaKuuii.
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I[m[aKanecxne 1 pasaaTovHbie MaTCPHAJDbI.

Ne Kitace HanmenoBanue
1. |89 Xumus B TabauIax
2. |8-11 Xumus B hopMymax
3. 811 COOpHUK 3a/1a4 ¥ YIIPaXKHEHUH 110 XUMHA
4. |8 [TepBoHaYaATEHBIC XUMUYECKUE TTOHITHS
8 YpaBHEHMA XMMNYECKUX PeaKLni
8 Oxcuppl




7. |8 Cocranenue (popmys1 IO BAJIGHTHOCTH

8. | 8-11 Xumus O.C. I'aGpuensia

9. | 8-11 3aHuMaTenbHbIC 3a1aHUA U Y(PPEKTUBHBIC ONBITHI IO XUMUHU
10. | 8-11 Bopna- sanukcup xu3Hu

11. | 10-11 Y IUBUTENBHBIA MUP OPTaHUYECKOU XUMUU

12. | 8-9 OCHOBHBIE MOHATHS U 3aKOHbI XUMUU. XMUMUUYECKHE PEAKIIUU
13. | 8-11 [Tone3nas XxuMus: 3a1a4d 1 UCTOPUHU

14. | 8-9 OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIUU

15. | 8-11 IIIx0JIbHBIN CIOBAPH XUMUYECKUX IOHATUN U TEPMUHOB

16. | 8-9 Xumusi. COOpHUK 3a1a4.

17. | 8-11 bonbmoii cripaBounuk. Iloaroroska k EI'D.

18. | 8-11 Xnmug. OIUMIIHNAILI NIKOJIHLHUKOB.




