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HHOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamMma yueGHOro Kypea xumuu i 10 kmacca cocrapieHa Ha ocoBe ITPUMEPHOM ITPOI'PAMMBI CPEJIHEI'O OBILIEI'O
OBPA3OBAHUA 110 XMMWMU, aBropckoit mnporpamm mnon pepakuuer — O.C.I'abpuensn, 2010 r. u @DenepanpHoro ['ocymapcTBEeHHOIro
0011e00pa30BaTENBHOTO CTaHAAPTA. 2 4Yaca B HeAeJIo, 72 yaca B roj

YueOonuk: O.C.I'abpuensn ,. Xumus. 10 kinacc. Ba3ossiit yposens.: yue6. mis OV - M.: JIpoda, 2014 rox

[Iporpamma 6azoBoro Kypca xumuu 10 Kigacca oTpakaeT COBPEMEHHBIE TEHJCHIIMU B IIKOJBHOM XHMHYECKOM OOpa30BaHWU, CBSI3aHHBIE C
pedopMUpOBaHHEM CPETHEH IIKOJIBI.

[Iporpamma
. IT03BOJIAET COXPAHUTD JOCTATOYHO LIEJIOCTHBIM M CUCTEMHBIN KypC XUMUU;
o MPEJCTABISAET KypC, 0CBOOOKAEHHBIM OT U3JMILIHE CI0KHOTO0 MaTepHana, s OTpabOTKU KOTOPOro TpeOyeTcsi HeMalo BPEMEHU;
. BKJIKOYAET MaTEPHUAJI, CBSI3AHHBIN C IIOBCETHEBHOM KU3HBIO YEIIOBEKA;
o MIOJIHOCTBIO COOTBETCTBYET CTAHAAPTY XMMHUYECKOTO 00pa30BaHuUs CpeIHEH IKOJIbI 6a30BOTO YPOBHSL.

[lepBas uaes Kypca - 3T0 BHyTpUIIPEAMETHAs UHTErpalus y4eOHON AUCHUTIITUHBI «XUMHUSD.

Bropas unes kypca - MexXmnpeaMeTHas €CTeCTBEHHOHAay4dHas WHTErpaius, MO3BOJIIONIAs Ha XUMHUYECKOW Oaze OObEOUHUTH 3HAHUS
¢buzuku, Ouosioruu, reorpaguu, SKOJIOTMH B €JUHOE TOHUMAaHNE €CTECTBEHHOTO MUPA, T.€. CHOPMUPOBATH ECTECTBEHHOHAYYHYIO KApTUHY MUpA.

Tperbss maes Kypca - HMHTErpauus XUMHYECKHX 3HAHUM C TyMaHUTapHbIMM JMCHUIUIMHAMHM: HCTOPHUEH, JIMTEpaTypod, MHUPOBOM
XYIOKECTBEHHOU KyJIbTypOou. TeOopeTHdecKyl0 OCHOBY OPraHMYECKOM XHMHH COCTABJISIET TE€OPUS CTPOCHHA B €€ KIACCUYECKOM IOHMMAHHUU -
3aBUCHUMOCTH CBOMCTB BEILECTB OT MUX XMMHYECKOIO CTPOCHHSA, T.€. OT PACIIONOXKEHHUS aTOMOB B MOJIEKYJIAX OPraHUYECKUX COCIUHEHHMM COTJIACHO
BaJIGHTHOCTU. B cojepikaHuu Kypca cienaH akLEHT Ha MPAKTHYECKYK 3HAUYMMOCTh ydyeOHoro marepuana. [losTomy m3ydeHue mpeicTaBuUTeseH
KQKIOr0 KJIacca OPraHMYEeCKMX COCIMHEHMM HAYMHACTCS C NMPAKTUYECKOW MOCBUIKM - € MX IMOJIY4YeHHs. XMMHUYECKHE CBOMCTBA PacCMaTPUBAIOTCS
Cyry0o nparMaTu4ecky - Ha IpeAMET X IPAaKTUYECKOro NpUMeHeHHs. B 0CHOBY KOHCTpYHpOBaHMsI Kypca MOJI0kKEeHa Uiesl O IPUPOJHBIX HCTOYHUKAX
OPraHMYECKUX COCAVMHEHUH U UX B3aMMOIIPEBPALICHUSX, T.€. UAECHU T€HETUYECKOM CBSI3U MEKY KJIaCCaMHM OPraHUYECKUX COCIUHEHU.

Pabouass mporpamMMa npeaycMaTrpuBaeT pa3Hble BapHAHThI JUJIAKTHKO-TEXHOJIOTHMYECKOT0 oOecredeHus ydeOHOro mporecca: IUJaKTHKO-
TEXHOJIOTHYECKOE OCHAILEHUE BKIIOYAET KPOME JEMOHCTPAIMOHHBIX MEYAaTHBIX MOCOOMH TakKe pa3faTouHble TAOMULbl, KapThI-MHCTPYKLMM JUIS
IIPAKTUYECKUX 3aHATUH MO XUMMHM, Pa3luyHble pabouue TeTpagu U JUJIAKTHYECKUEe MaTepuaibl, COOPHUKU TECTOB U T.I.(B pacuéTe Ha Kaxa0ro
yYEHMKa) DTH NeYaTHbIe MaTepHalibl MOTYT 3HAUUTENIBHO 00JIeryuTh paboTy npernojaBaresst XMMUH, UX MOKHO UCIOJIb30BaTh Ul ONPOCa Ha YpOKe U
B KadecTBe 3aJaHuil Ha oM. [Ipeobnanaromieit GopMoi TEKyIIero KOHTPOJIs BBICTYIAET NUCbMEHHBIN (CaMOCTOSATENbHBIE U KOHTPOJIbHBIE pabOThI) U
YCTHBIH ompoc (cobeceroBaHue).

OCHOBHOE COIEP XAHHUE
BBenenue
[Ipeamer opranmveckoil xumuu. CpaBHEHHE OPraHMYECKUX COEIMHEHHI C HeopraHudeckuMu. [IpupojHbie, MCKYCCTBEHHBIE M CHUHTETHYECKHE
OpPraHu4ecKue COCIMHECHMUS.

Tema 1. Teopusi cTpoeHNsI OPraHNYECKUX COCTUHEHUIT



BanentHocTh. XUMHUECKOE CTPOEHHME KaK MOPSAAOK COEAMHEHHsS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJeHTHOCTU. OCHOBHBIE MOJIOXKEHUS TEOPUU
XMMUYECKOTO CTPOCHHSI OPraHU4eCKUX coeauHEHHH. [IoHsATHEe 0 TOMOJIOTHU U TOMOJIOTaX, M30MEPUU U U30Mepax. XUMHUYECKHE (OPMYIIbI U MOJIE I
MOJIEKYJI B OPraHUYECKON XUMHUH.
Tema 2 . YriieBo1opoabl U HX NPUPOAHbIEC HCTOYHUKH

[Ipupoansiii ra3. Ankansl. [Ipupoanslii raz kak Tormso. [Ipeumyiiectsa npupoHOro rasa nepej ApyrumMu Bujgamu tomausa. CoctaB mpUpogHOT O
rasa.

A J1 K @ H bI: TOMOJIOTHYECKHH PsiJl, ©30MEPUSI 1 HOMEHKJIaTypa ajikaHOB. XMMHUYECKHE CBOMCTBA aJIKaHOB (Ha MPUMEpPE METaHa M dTaHa): TOPCHHUE,
3aMelleHHueE, pasioKeHue 51 JEruApUPOBAHNE. [Ipumenenue AJIKaHOB Ha OCHOBE CBOMCTB.

A 1 K e H bl. DTWIEH, €ero mnoJiydeHue (IeruIpUpOBaHUEM ATaHa W JerujapaTanued 3TaHona). XUMHYECKHE CBOMCTBA 3TUJIEHA: TOpPEHHE,
KauecTBEHHbIe peakiuu (oOecrBedrBaHME OpOMHON BOJIBI M pacTBOpa IMEpMaHraHaTa Kauus), THaparanus, nonuMepusauus. IlomusTtuiieH, ero

CBOMCTBA u IIPUMEHEHUE. IIpumeHeHue JTUJICHA Ha OCHOBE CBOICTB.
AnkanumeHs U Kaydyk u [lorsrue 06 ankangueHax Kak yriieBOAOPOAAX C ABYMS IBOMHBIMH CBSI3SIMH. XMMHUYECKHE CBOICTBa OyTramuena-1,3
u M30IIPEHA: o0ecrBEUnBaHHUE OpomHOI BOJIbI " MOJINMEPH3ALUS B Kay49yKH. Pesuna.

A 71 K ¥ H bl. AlIETUJIEH, €T0 MOJIy4YeHUEe MUPOIU30M METaHa U KapOUJHBIM CII0COOOM. XHMMHUUYECKUE CBOICTBA alleTUJIeHa: TopeHne, 00ecliBeunBaHne
OpOMHOI BOJbI, MPHUCOEIUHEHHE XJIOpOBOJOpona U ruaparanus. [IpuMeHeHue aleTuieHa Ha OCHOBE CBOMCTB. Peakius mnonuMepusalnuu

BHHWJIXJIOPpHUA. HOJ’II/IBI/IHI/IJ'IXJ'IOPI/II[ n €ro IMPUMCHCHHUC.
b e u 3 0 1. [lonyuenue GeH301a U3 rekcaHa U aleTuIeHa. XUMUYECKUe CBOMCTBA OEH30J1a: ropeHHe, rajJoreHupoBaHue, HUTpoBanue. [lpumenenue

OeH3ona Ha OCHOBE CBOICTB.
H e ¢ 1 5. CoctaB u nepepadotka Heptu. Heprenponykrsl. ben3nH u moHsTHE 00 OKTAHOBOM YHCIIE.

Tema 3. Kucsiopoacoaep:xamue OpraHuyvecKue COeINHEeHUS " UX NPUPOIHbIE HCTOYHUKH
EnuncTBO XUMHUYECKON OpraHu3anuu YKUBBIX OpPraHHU3MOB. XVAMHAYECKUN COCTaB JKUBBIX OpPraHU3MOB.

C n u p 1 b1 [lomydenue 3Tanos1a OpOKEHHEM TIIIOKO3bI M THApaTalue stuiieHa. [ mapokcunpHas rpymnma kak GyHkiuoHanpHas. [Ipeacrasienne o
BOJIOPOJTHOM CBSI3U. XUMUYECKUE CBOIMCTBA ATAHOJNA: TOPEHHE, B3aUMO/ICHCTBUE C HATpUEM, 00pa30BaHUE MTPOCTHIX U CIOKHBIX F3(UPOB, OKUCICHHUE B
anpreru. [IpumeHeHne 3TaHoIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €r0 MOCIEACTBUS U npeaynpexaeHue. [loHsTue o mpenenbHbIX MHOTOATOMHBIX
cnuprax. [uiepuH Kak mnpeAcTaBUTEIh MHOTOATOMHBIX cupToB. KauecTBeHHasi peakiids Ha MHOTOAQTOMHbIE CHUPTHL. [IpuMeHeHHe riaulepuHa.

KamMeunns it yrons @ enon Kokcoxumuyeckoe mpousBoACTBO U ero npoaykuus. [lonyuenue ¢eHosla KOKCOBAHHEM KaMEHHOTO YIS
B3aumHoe BiMsiHHE aTOMOB B MoJieKyle (eHOa: B3aUMOJCHCTBHE C THAPOKCUAOM HATpHUs W a30THOUW kucioroil. Ilomukonaencanus ¢enomna c
dbopmanpaeruaoM B beHonoGopmanbaeTuIHYIO CMOITy. [Ipumenenue denona Ha OCHOBE CBOWMCTB.

A nbpner u n bl [lomydeHue ampbAeTrHIOB OKHCIEHHEM COOTBETCTBYIOIIMX CHUPTOB. XHUMHUYECKHE CBOICTBA albJETHIOB: OKHCJICHHE B
COOTBETCTBYIOIIYIO KUCJIOTY M BOCCTAHOBJICHHE B COOTBETCTBYIOIIMI cnupT. [Ipumenenue dbopmanbaeruia M aneTanbIeruia Ha OCHOBE CBOMCTB.

KapOonoBnsie kucioTbl [lonydeHrne kapOOHOBBIX KUCIOT OKUCICHHEM albAETUA0B. XUMUYECKUE CBOMCTBA YKCYCHOW KUCIIOTHI: 0OIIHe
CBOMCTBA C HEOPTaHWYECKUMHU KHUCIOTaMH W peakuus dTepudukanuu. [IpuMeHeHne yKCyCHOW KHCIOTHI Ha OCHOBE CBOWCTB. Bwiciiue >XupHbIe

KHCJIOTBI Ha npumepe NaJbMUTHHOBOM " CTEapUHOBOM.
CnoxHble 3pups u X up bl [lonyueHne crnoxHbeIX 3pupoB peakuuelt srepudukanmuu. CroxxHsle 3(QUpPbl B MPUPOJE, UX 3HAUCHHE.
[Ipumenenue CJIO’KHBIX 3pupoB Ha OCHOBE CBOMCTB.

>KI/IpLI KaK CJIOXKHBIC B(I)I/Ipbl. XHUMHYECKHE CBOMCTBA JKUPOB: TUAPOJIN3 (OMBIJ'ICHI/IC) U TUAPUPOBAHUC KUIKUX KUPOB. HpI/IMCHCHI/IC JKUPOB HA OCHOBC



CBOMCTB.

Y rieBo bl YIUIEBOIB, WX Kiaccuukamms: MOHOCAXapuabl (TIOK03a), Arcaxapuibl (caxapo3a) M MoJucaxapubl (Kpaxmal U MeJUTF0JI03a).
3HayeHue YIJIeBOJOB B JKUBOW NMPHUPOJIE U B KU3HH UYelOBeKa. [JII0KO3a - BEHIECTBO C JBOMCTBEHHON (DyHKIMEH - albJIeruocnupT. XHUMUYECKHUE
CBOMCTBa IJIIOKO3bI: OKHUCJICHHE B IJIFOKOHOBYIO KHCIIOTY, BOCCTAaHOBJIEHHE B COpPOUT, OpokeHuE (MOJOYHOKHCIOE U cnuproBoe). [IpumeHenue
TJIFOKO3BI Ha OCHOBE CBOMCTB.

Hucaxapuasl u monucaxapuipl. [loHsTHE O peakuusX MOJUKOHJIEGHCAUM M THAPOJHM3a Ha NPHUMEpPE B3aMMOIPEBPAIICHUMN: TIIIOKO3a <
MoJIMcaxapui.
Tema 4 . A3oTcoaepkaime coeIMHeHusI U 1704 HAXOKIeHHe B KM BO¥ npupojae
A M u H bl [lonarue 06 amunax. [lonydeHue apoMaTnueckoro amuHa - aHWJIMHA - U3 HUTPOOEH30J71a. AHWIMH KaK OPraHUYeCKOe OCHOBAHUE.
B3anMHoe BiMsHHE aTOMOB B MOJICKYJIE aHWJIMHA: OCJIa0JICHHE OCHOBHBIX CBOMCTB M B3aUMO/IEHCTBUE ¢ OpoMHOM BoAOMU. [IpumMeHeHne aHuiInMHA Ha
OCHOBE CBOICTB.
AMUHOKUCITO T bl [lonyyeHne aMUHOKUCTOT U3 KapOOHOBBIX KHUCIOT M THUIPOIU30M OENKOB. XMMHUYECKHE CBOMCTBA aMHHOKHUCIIOT Kak
aM(}OTEepHBIX OPraHMYECKUX COCIWHEHHIA: B3aUMOJICUCTBUE CO IIENOYaMH, KUCIOTaMU M APYr C Apyrom (peaxius mojJukoHjaeHcanun). [lentumanas
CBSI3b " TTOJTATICTITHTBI. [Ipumenenue aMUHOKUCIIOT Ha OCHOBE CBOICTB.
b e 1 x u. [lomyuenne GenKOB peaxiuel MOJUKOHICHCAIU aMUHOKHUCIIOT. [lepBudHasi, BTOpUYHAsl M TPETUYHASI CTPYKTYPHI OEITKOB. XUMUYECKHE
CBOMCTBA OCJIKOB: TOPEHUE, JICHATYpallUsl, TUIPOIN3 U IBETHBIE peakiuu. buoxnmudeckue GpyHkmuu O0enkoB. ['eHeTHYeCcKas CBsI3b MEXKIYy Kilaccamu
oprannyeckux coeauHeHui. HyknenHoBwie kucaoThl. CHHTE3 HYKJIEMHOBBIX KHCIIOT B KJIETKE U3 HYKJICOTHI0B. OOIIUH IJIaH CTPOSHUSI HYKICOTH/A.
CpaBuenne crpoenus u ¢yaknuid PHK u JIHK. Ponb HykJIeMHOBBIX KHCJIOT B XpaHEHHWM W Tiepenade HaciencTBeHHoW mHpopmanuu. [loHsTHE O
OMOTEXHOJIOTMH U TeHHON MHKEHEPHH.
Tema 5. Buojiornyecky aKTUBHbIE OPraHUYeCKHe COeINHEeHUS
® e pwme HT . OepMeHTH Kak OMOJOTHYECKHE KaTaM3aTOpPbl OenkoBOM mpupoabl. OcoOeHHOCTH (GYHKIIMOHUPOBaHHS (epMeHTOB. Poib
(bepMeHTOB B KU3HENIEATEIbHOCTU HKHUBBIX OpraHu3MOB u HapOJIHOM XO35HCTBE.
B v tawMmuH bl [lonsaTre o BuTamuuax. Hapyiienus, cBsg3aHHbIE ¢ BATAMUHAMH: aBUTAMUHO3bI, THIIOBUTAMUHO3bI U TUIIEPBUTAMUHO3bl. Butamuu C
KaK  IpEeACTaBUTENb  BOJAOPACTBOPUMBIX  BHTaMMHOB M BUTaMHH A Kak  [PEACTaBUTENb  JKMPOPACTBOPUMBIX  BUTAMUHOB.
I' o p m 0 H bl. [lOHATHE O TOPMOHAX Kak T'yMOPAaJbHBIX PETYIATOPaX >KU3HEACATEIbHOCTH >KMBBIX OpPraHuM3MoOB. MHCYIMH M agpeHaIUH Kak
npecTaBuTeNn ropMoHoB. [IpodunakTika caxapHoro auadera.
Jlek apcTB a. JlekapcTBeHHas! XUMUS: OT HATPOXUMHUHU 10 XUMHOTEpanuu. AciupuH. AHTUOMOTUKY U AucOakTepro3. HapkoTuueckue BellecTsa.
Hapkomanwus, 6ops0a ¢ Hel 1 poduITaKTHKA.

Tema 6 . UckyccTBeHHbIE M CHHTETHYECKHE MOJTUMEPbI

Hck YCCTBCHHBIC MOJITHUMCD BL HonyquI/Ie HCKYCCTBCHHBIX ITOJIMMCPOB, KaK MMPOAYKTOB XUMHYECKOMN MO,Z[I/I(I)I/IKaI_II/II/I MpUpPOAHOT O
MMOJIMMEPHOTO CBhIPBbAL. I/ICKYCCTBGHHBIC BOJIOKHA (aHeTaTHLIfI ICJIK, BI/ICKO38.), ux CBOICTBaA n IIPUMCHCHHC.
CHHTETHYECCKHUEC MONIHUME P BIL HOJ'IyLICHI/Ie CUHTCTUUCCKUX TTOJIMMCPOB PCAKIUAMU IMOJIMMEPU3AINU U TTOJIMKOHACHCAIIUU. CprKTypa
MMOJIMMEPOB HHHeﬁHaﬂ, Pa3BCTBJICHHAA U ITPOCTPAHCTBCHHAA. HpeI[CTaBI/ITeJ'II/I CHUHTCTHYCCKHUX IIJIACTMACC: ITOJIUITUIICH HU3KOT'O M BBICOKOI'O JaBJICHUA,



TITOJIMITPOITUIICH u MOJIMBUHUJIXJIOPUI. CHHTETUYCCKHEC BOJIOKHA: JJaBCaH, HUTPOH u KaIrrpoH.

TpeOoBanus K ypoBHIO moaAroToBku yyamuxcs 10 kiaacca

B pesynomame uzyuenus xumuu Ha 6a3080M YpoGHe YUEHUK 00IHCEH
3HATH/MIOHUMATH

1.

2.

3.
4.

yMeThb

o ks

sajcHelluue Xumuyeckue NOHAMmMUA: BEUeCTBO, OKUCIUTEIb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAaHOBIIEHUE, TETNIOBON A (EKT peaKiuH,
CKOpPOCTH XUMHYECKON pCaKknuu, Katajains3, XuMUICCKOC paBHOBECHUEC, erIepOI[HI)IfI CKCJICT. (1)yHKHI/IOHaJ'II)Ha$I rpyiiia, ”30MEpHs, TOMOJIOTUA:
OCHOGHble 3AKOHbL XUMUU: COXPAHECHHS MACChl BEIIECTB, TIOCTOSTHCTBA

COCTaBa, NEPUOINYECKUN 3aKOH,

OCHOGHblEe MeopUU XUMUU: XUMAYECKOU CBSI3U, CTPOCHHS OPraHUYECKUX COCTUHEHHH.

eajcHelluiue geuyecmea U Mamepuaipl: METaH, STUIICH, alleTUIIeH, OEH30J1, 3TaHOJI, JKUPbI, MbLIa, TIII0K03a, caxapo3a, KpaxMal, KjieT4yarka,
6GJ'IKI/I, HCKYCCTBCHHEBIC U CUHTCTUYCCKUEC BOJIOKHA, KAYYYKH, IJ1AaCTMACCHhI,

Ha3bleamp: N3YICHHBIC BEIIECTBA 110 «TPUBUAIBHOW)» WM MEKTyHapOJHOM HOMEHKIIATYpe,

onpeoenamp: BaJICHTHOCTh M CTETICHh OKMCIICHUSI XUMUYECKUX AIIEMEHTOB, TUII XUMHYECKOU CBSI3M B COCTMHEHUSX, 3apsi HOHA,
MIPUHAJICKHOCTD BEIIECTB K PAa3IMYHBIM KJlacCaM OpraHUYECKUX COCTMHECHUM,

Xapakmepu3zo6ams: O0IINE XUMUUECKHE CBOMCTBA OPraHUIECKUX COCTMHEHUN, CTPOCHUE U XUMHUYECKHE CBOWCTBA M3y4E€HHBIX OPTaHMYECKHUX
COCIUHCHHH,

00BACHAMB: 3aBUCUMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa U CTPOCHUSI,

BBITIOJTHAM b XUMUYECKUI IKCREPUMEHM TIO PACTIO3HABAHUIO BAXKHEHIIIMX OPraHUYECKUX BEIIECTB,

nposoOUmMsb: CaMOCTOSTCIIBHBINA MOUCK XUMHUYECKON MH(OPMAIMH C UCTIOJIB30BAHUEM PA3JIMYHBIX HCTOYHUKOB (HAYYHO -TIOMYJISIPHBIX W31aHHH,
KOMIIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MIHTEpHETA); UCIIOIB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH JIJIsi 00pa0OTKH 1 NIepeIauyu XUMHUYECKOM
MH(pOpMAIIUK U €€ TIPEICTABIICHUsI B Pa3IMYHbIX (popMax;

HCIIO0JIB30BATDb HpHOﬁpeTeHHLIe SHAHUA 1 YMCHUSA B HpaKTH‘leCKOﬁ ACeATECJIbHOCTH N HOBCEIIHGBHOﬁ KU3HHU 114

00BACHEHUS XUMHUYECKUX HBHGHHﬁ, IMPOUCXOJAIIUX B ITPHUPOJIC, 6BITy H Ha ITPOU3BOJACTBC!

OIIPCACIICHUA BOSMOKHOCTHU IMPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX U OLICHKH UX MOCIICACTBUM:
9KOJIOTHYCCKHU I'PAaMOTHOI'O ITIOBCACHUS B OKPY)KaIOIHGﬁ cpeac;

OLCHKHU BJIMAHUSA XUMHUYCCKOTO 3arpA3SHCHU A OKPY)KaIOHICﬁ CpC€Abl Ha OPraHU3M YCJIOBCKA U JAPYTUC KUBBIC OPTaHU3MBI;
0e30IMacHOTO O6paIJ_IeHI/I$I C T'OPHOYUMHA U TOKCUYHBIMU BCIICCTBAMU, J'Ia60paT0pHBIM 060pyI[OBaHI/IeM;

IIPUT'OTOBJICHUA PAaCTBOPOB 3aJaHHOH KOHIOCHTpAaluu B 6I>ITy 1 Ha MPOU3BOACTBE;

KpHTquCKOﬁ OLCHKU JOCTOBCPHOCTHU XUMHYECKOMN I/IH(I)OpMaLII/II/I, HOCTyHaIOHleﬁ N3 Pa3HbIX HCTOYHHUKOB.

BrnaneTs KOMIIETEHIUSAMMU: HO3H8.B8.TCJIBHOI>'I, KOMMYHHKaTHBHOﬁ, HH(bOpMaHHOHHOﬁ, pe(l)neKanHoﬁ.



B paboueii mporpamme B pazzaene «[lmaaupyembie pe3yabTaThl 00ydSHUS» MPOJIBHHYTHINA U TBOPUYCCKHI YPOBHU YCBOCHUSI 0003HAYCHBI KYPCHBOM.
[IpenycMOTpeHO OBIIaieHUE CIEAYIOUMMU KOMIIETCHIIUSAMU:

® y4eOHO-TIO3HABATEIBHOM,
® KOMMYHHMKAaTHBHOW,
¢ UH(pOPMALMOHHOH,
e pedeKCUBHOM,
® JIMYHOCTHOTO CAMOPAa3BHTHS,
® CMBICJIOIIOMCKOBO,
¢ MpodecCHOHANTBHO-TPYI0BOTO BHIOOD
Jlutepartypa:
1. Tlpumepnas mporpaMma OCHOBHOTO 0OIIIero 00pa3oBaHMs MO0 XUMUHU.
2. IIporpamma xypca xumuu g 8-11 kmaccoB OV / O.C.I'abpuenss.- 7-¢ u3f., crepeotun.-M.: Ipoda, 2010
3. Tabpuemnsa O.C., OctpoymoB WN.I'., Xumus. 10 knacc. HacronpHas kaura yuutens., - M.: JIpoda, 2010.
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TemaTuyeckoe IVIAHUPOBAHUE

NeNo Bcero, N3 Hux

o\ HaumeHoBaHMe TEMBbI Yac. [Tpakr.pabotel. | KoHTp.paboTel
1 Beenenue 1
2 Tewma 1. Teopus cTpoeHuUss OpraHUYECKUX COCIMHEHNUN 6
3 Tema 2. YrieBo10poibl U UX NPUPOJHBIE UCTOYHUKHI 16 - 1
4 Tema 3. Kucnopoaconepxaiiye OpraHMYecKue COeAMHEHUS U UX MPUPOIHBIE HCTOUHUKH 19 - 1
5 Tema 4. «A3zoTocoaepkalire OpraHnuecKue BEIIeCTBa 10 1 -
6 Tema 5. «bHOJIOTNYECKH aKTUBHBIE BEIIECTBAY 6
7 Tema 6. VickyccTBEHHBIE U CUHTETHUECKHE MOJIUMEPHI 5 1
8 [ToBTOpEHHE 9 1
9 Hroro 72 2

Ilnan rpaduk npoBeeHUsi KOHTPOJbHBIX M NPAKTHYECKHX padoT

[Tnan daxkr Tema KOHTPOJILHON/TIPAaKTUUECKONW PaOOTHI
1 yeTBepTH
2 4eTBepTh 1. KontpoabsHas padora Nel no teme «YriaeBoa0pOabI»
3 yeTBepTh 1. KonrtpojabHas padora Ne 2 no teme «Kucnopoocoaepxaiire opraHi4eckue CoeTMHEeHUs
2. Ilpaktuyeckasi padora Nel «nentudukanust opraHn4eckux cCoeIMHEeHUN
4 yeTBepTH 1. HlpakTnueckas padora Ne2 «Pacno3zHaBaHMe IUIACTMACC U BOJIOKOH»
2. Hrorosasi KOHTpoJbHasi padoTa Ne3
Hroro KonTtponpHbIX padoT — 3

[IpakTrueckux pador -2




KanenaapHo-reMaTnveckoe njiaHupoOBaHMe
xumud 10 kiace (0a30BbIH YPOBEHB)

WNudopm.-meToauy.
Neri/mm Tema ypoxka DneMEeHTHI CoJIepKaHus obecrieyeHue. Homamnee | Jlara
OKCIEpUMEHT [Inanupyemble pe3yabTaThl 3aJlaHue ypoka
(Tun ypoxka) (H-nemoHcTp. OCBOEHUS Marepuana
JI-nmaGopar.)
1 2 3 4 5 6 7
BBenenmne (1 gyac)
Heawb: Co3nare ycaoBus A GOpMUPOBAHUS MIPEICTABICHUN 00 OpraHMuecKoil XMMUHU Kak HayKe, 0 €€ BKJIaJe B U3y4EHHUE BEIIECTB, COCTABISAIOUIMX OPTaHU3MbI
pacTeHUi, )KUBOTHBIX, YeJIOBEKA (LIEHHOCTHO-OPUEHTAIIMOHHAS, CMBICIIONIOUCKOBAsE KOMITETEHITNH).
1. | 1.Ilpenmer opranuueckoil | [Ipenmer oprannueckoit | Kosnexius oprannyeckux 3HaTh KJIacCU(PUKALMI0 OPraHUYECKUX §1, Ne3-5
XAMUH. xuMuu. CpaBHEHHE BELIECTB, MATEPHAJIOB U BELIECTB: MPUPOIHBIE, UCKYCCTBEHHBIE U
OpraHUYECKUX U3JIENUN U3 HUX. CUHTETHYECKHUE, ONPEICTICHHUS:
(YUHM) COCTMHEHUH C Cxema, Tabnuia a) BUTAJIM3M.
HEOPraHUYECKUMHU. KJ1accu(UKaIuu 0) ¢orocunres (P). 01.09.16
[IpupoHsle, OpPraHUYECKUX COCTMHEHUH. Xapakmepuzoeamv ocobeHnocmu
HCKYCCTBEHHBIE U [Ipe3enTanus Op2aHUYECKUX COCOUHEHUI.
CHUHTETHYECKUE Ymemo npusooums npumepoi
OpraHUYeCKUe opeanuyeckux coeourenutl (I1).
COEJIMHEHUSI.

Tema 1. Teopusi cTpoeHNsI OpraHN4YeCcKUX coeMHEHNH (6 yaca)
Heab: Co3nath ycnoBus Ui TOTO, YTOOBI yUaIIHECs:
NOJIYYWJIM CHUCTeMY 3HAHHUI B 001acTU MaTepUaIUCTUUYECKOM Teopun oprannueckoil xumuu A. M. Bytieposa
MOI'JIM NPUMEHATDH 3HAHUA. I 00BACHEHHS HCO6XOI[I/IMOCTI/I IIOABJICHUSA B OpraHH‘IeCKOﬁ XHUMHHU MaTepI/IaJIHCTH‘{eCKOﬁ TCOPUHU; MOT'JIM PACKPbIBATb OCHOBHBIC
ITOJIOKCHUSA TCOPHUHU XUMHUYCCKOI'O CTPOCHUA A.M.By’rﬂepOBa, IIOKAa3bIBATb HAIIPABJICHUA eé z[anLHeﬁmero Pa3BUTHA, a TAKIKC 00BSICHATEL 3HAYECHHUE TCOpUHU B

HAYKC U IIPAKTUKCE. Ha KOHKPCTHBIX TPpUMEpPAX MOTJIN PACKPBIBATH MUPOBO33PEHYCCKOC, HAYIYHO -TCOPECTUUCCKOC U NTPUKITAIHOC 3HAYCHNUEC TCOPHUU CTPOCHU,

IMOKa3bIBATh CIMHCTBO BCHICCTB MPUPOAbI U €€ 3aKOHOB. (I_ICHHOCTHO -~OpUCHTAIIMOHHA, CMBICIIOIIOMCKOBAsA KOMHeTeHLII/II/I).

1-2. OcHoBHBIE
M0JIOKEHHSI TEOPUH
CTPOEHUs
OPraHMYecKux
coeINHEeHMI1.

Ypok uzydyeHus u
HepBI/I‘IHOFO 3aerHJICHI/IH

BaneHTHOCTE.
XHUMHUYECKOE CTPOCHHUE
Kak MopsAI0K
COEIUHEHMS aTOMOB B
MOJIEKYJIE COTJIACHO UX
BaJICHTHOCTH.
OCHOBHBIE ITOJIOKEHHUS

J1. Monenu MoJexyin
MU30MEPOB OPraHUYECKUX
COEAVHEHUN
[Ipesenranus

3namb OCHOBHBIE MOJIOKEHUSI TEOPUU
CTPOEHUS OPTaHNYECKUX COETMHEHUM.
Ymemv 0OBSICHATH OHATHS: BaJICHTHOCTD,
XMMHUYECKOE CTPOEHHE, YIIIEPOIHBII
CKEJIEeT,

CTPYKTypHasi u3oMepHusi, GopMyIbl
MOJIEKYJISIDHBIE U CTPYKTYpPHBIE

§2, Nel,2;
COOOIIEHUS

2-as
Henens




HOBBIX 3HAHUN

TEOPUU CTPOCHUS
OpraHUYeCcKUX
COCIVHECHUN.
N3omepust, ©30MepPbI

3-4. OcHOBHBIE
N0JI0’KeHUsI TeOpHH
CTPOeHMS
OpPraHu4ecKux
coeauHeHuit (Ypok
KOMILJIEKCHOTO
npumeHenust 3YH

YYaITUMUCS])

TloHgaTHE O TOMOJIOTUU
M T'OMOJIOT'ax.

. Monenu Mmonexyi

3HaTh ONPECIICHUS: TOMOJIOTHYECKUN PSiJT
Y TOMOJIOTUYECKAas pa3HOCTh, TOMOJIOTH
Ymems npueooums npumepvi ocHosHwix
KIACCO8 OP2AHUYECKUX COCOUHEHUN U UX
20MOJ10208

§2 10 KoHIIA,
Ne4,6
cooOmeHus

3-1
Henens

Xumnueckue (GpopmyJbl
U MOJIeJIH MOJIEKYJI B
OpPraHuvecKoil XUuMHH.
YPpok n3ydyeHus HOBbIX
3HAHMH

. Moaenu Mmonexyi

4-as
HEeIes

O0o01menne n
CHCTEeMATH3ALNA
3HAHMI 110 TeMe

IIOBTOPHUTH TEMY

4-aq
Henes

MNPOI0I’KHJIN PA3BUTHE ITO3HABATCIbHBIX HHTCPECOB, HHTCIJICKTYAJIbHBIX 1 TBOPYCCKUX CIIOCOOHOCTEH B IMponecce PCIICHNA XUMUYCCKUX 3aaa4, IIpru

Tema 2. YriieBoaopoabl 1 X NPUPOAHbIE HCTOYHUKH (164acoB)
ean: co3mate ycaoBUs ISl TOTO, YTOOBI yJHaIIHecs:
MOJIYYHJ/IA CUCTEMY 3HAHUH O MHOFOO6pa3I/II/I YrJI€BOAOPOA0B, UX HOMCHKIIATYPEC U U30OMCPUHU, O IIPOCTPAHCTBEHHOM CTPOCHUU OPraHUYCCKUX COGHHHGHHﬁ,
X XUMHYCCKOM BSaHMOHeﬁCTBHH, crocobax IIOJIYUCHHUA U IPUMCHCHUS.
MOI'JIM IPUMEHATD 3HAHUSA ST 00BACHEHHUS XUMHYECKUX CBOMCTB Yri€eBoa0opoaoB, cImoco0oB ux IMOJIYYCHHUS, B3aMMOCBA3U MEX Y KilaCCaMU YIJICBOJOPOI0B,

OCYIICCTBJICHHUHU IMOUCKA XHUMHYCSCKOM I/IH(I)OpMaI_[I/II/I M €€ IIPE3CHTal B BUJC IIPOCKTA,

npnoﬁpeml NPAKTHYC€CKHEC HABBIKH B IINITAHUPOBAHWHU U IIPOBCACHUHN SKCIICPUMEHTOB, OIIMCAHUU U O606IHCHI/II/I pPE3yJIbTaTOB Ha6J'IIO,Z[eHI/II71, npeaAcCTaBJICHUA
PE3YyJIbTATOB Ha6JIIo,HeHPII>i (y‘IC6HO-H03HaBaTCJ'ILHa$I, KOMMYHUKAaTUBHAA, pe(bJ'ICKCI/IBHaH KOMIICTCHIIMH

1-2.ITpupoaHbIii ras.
AJKaHBI.

(Ypox uzyuenus u
NePEUUHO20 3AKPENIEHUS.
HOBLIX 3HAHULL)

IIpuponusblii ra3 kak
TOIUIMBO.
[Ipenmyiiecrsa
MIPUPOJHOTO rasza nepex
JPYTUMU BUJIAMH
tormBa. CoctaB
IIPUPOJHOTO rasa.
AJKaHBI:
TOMOJIOTUYECKHH psig,
M30Mepus U

CD-Xumus-21Bex
Mojienu MOJIeKyIl alKaHOB
IIpesenranus

3HAaTh NPUPOIHBIC UCTOYHUKH
YIJIEBOJIOPOJIOB — IPUPOIHBIN ra3, COCTaB
QJIKAHOB, TOMOJIOTUYECKUHN PSIJT
NpeeTbHBIX YTIIEBOJIOPOIOB

Ymemo npueooums npumepvi uz0mepos
AIKaHo8, COCMABIAMb QOPMYIIbl U3OMEPOS,
HA3b18aMb UX NO MEAHCOYHAPOOHOU
nomenxnamype UFOIAK

§3. Ne 5,7.8
COOOIIEHUS

5-as
Helens




HOMEHKJIaTypa
AJIKaHOB.

10 | 3. Anxanbl. XuMuueckue | Xumuueckue cBoiictBa | CD, KoMIbrOTepHas 3HaTh XUMHYECKUE CBOMCTBA AIKAHOB Ha §3, ynp. 9-11 6-as
cBoiictBa. [I[puMeHenue. | ajakaHoB (Ha puUMepe MIPE3CHTALIMS npuMepe MeTaHa, 3TaHa: HeJeIst
(Ypox uzyuenus u METaHa U dTaHa): peakluy rOpeHusl, 3aMeICHuUs,

NepeuUyH020 3aKpenyienusi | TOpeHHUe, 3aMelleHHE, JIETUAPUPOBAHUS, OCHOBHBIE CTIOCOOBI
HOBbIX 3HAHULL) pasnioXeHue u MOTYYCHHS
JETUAPUPOBAHUE. Ymems cocmaenamo ypaenenus
[IpumeHeHnue ankaHoB COOMBEemMcmaYIouUx peakyuti
Ha OCHOBE ITHX
CBOWCTB.

11 | 4. AnkeHbl: cOCTaB, AJIKEHBI: CD-Xuwmus-21Bex 3HaTh COCTAB AJIKEHOB, TOMOJIOTMYECKUI §4. Yrp.2-4 6-as
CTPOCHHE, U30MEpH, TOMOJIOTUYECKHM PsiJI, J1: mosnydeHue 3TusIeHa pAll, TOMOJIOTH, BUIbI HU30MEPUU: HEeJEes
HOMEHKJIaTypa, HM30MepHUst U peakiueit 1eruaparaium CTPYKTYpHAasi U30MEPHUSI, U30MEPHUSI
MOJTy4YCHUE HOMEHKJIaTypa ATaHOJIA. MOJIOKEHHUS KPaTHOM CBSI3U, XUMHYECKUE
(YpoK KOMILIEKCHOTO AJIIKEHOB. KadgecTtBennsie peaknuu Ha CBOMCTBA AJIKECHOB:
npuMeHenus 3YH OTHIIEH, €r0 MOJIyYeHHE | KPATHYIO CBS3b. a) peakuus JeruIpupOBaHHUSL.

YYAIAMHUCS) (merumpupoBaHuEM Moienu MOJIEKYH alTKEeHOB 0) peakmus AeTUIpaTaIiy.
JTaHa U Jeruaparanuein B)peaKiys TuIPUPOBAHHUSL.
3TaHOJIa). XUMUYECKUE T')peaKIus TUAPATAIINH.
CBOMCTBa 3TUJICHA: 1) peakius raloreHupOBaHuUs
ropeHue, KaueCTBEHHBIE YMeTh cocTaBIsATh POPMYIBI H30MEPOB
peakuuu AJIIKEHOB, Ha3bIBAaTh UX [0 HOMEHKJIAType
(obecuBeurBaHUE NIOITAK,cocTaBnsiTh ypaBHEHUS
OpOMHOI BOJBI U COOTBETCTBYIOIIUX peaKnui
pacTBopa nepMaHraHara
KaJusl), TUApaTaIus.

12 | 5. AnTKeHBL. Peakuus CD — «KyObrmka» 3HaTh OCHOBHBIE NIOJIUMEPHI, IJIACTMACCHI §4. Ynp.6,8, 7-as
(Ypox KOMILIEKCHOTO MOJIMMEPHU3aIIH. J: xonnekuus oOpa3oB U3 YMeTh COCTaBIATh YpaBHEHHE PEAKIIUU COOOIICHHUS Heaens
npumenenus 3YH [Tonustunex, ero MOJIUATHIICHA MOJIMMEPH3AIH Ha IPUMEpE dTUJICHA
yUYaIIUMHKCS) CBONCTBA H

MIPUMEHEHHE.
[Ipumenenue THICHA
HA OCHOBE €r0 CBOWCTB.

13 | 6. O6oOmecHUE 1 YopaxHeHus B 3HATh COCTAB aJKAHOB, AJIKCHOB, 7-as
CUCTeMAaTH3allMsl 3HAaHU | COCTaBICHUH TOMOJIOTUYECKHU PsiJi, TOMOJIOTH, BUbI Hezens
M0 TeMaM «AJIKaHbI» U XUMHYECKUX HOpMYII, W30MEPHH: CTPYKTYpHAsi H30MEpHS,

«ATIKEHBI» HM30MEpOB. M30MEpHsI TTOJI0KEHUS KPAaTHOU CBSI3H,
(VIIZY) CocraBneHnue XUMHYECKHE CBOMCTBA aJIKAHOB, AJIKEHOB:

YPaBHEHUH PEAKLUN,

YMeTb cocTaBIATh (HOPMYIBI H30MEPOB




WUTIOCTPUP YIOLLIHX
XHWM.CBOMCTBA U
TEHETHYECKYIO CBS3b
Pemenune 3amau

AJIKaHOB, aJIKEHOB, HA3bIBATh UX IO
nomenkiarype MIOITAK,cocraBiars
ypaBHEHUSI COOTBETCTBYIOIINX PEAKIIHI

14 | 7. AnkanueHsl. [Tonsitre 06 [IpesenTarnus 3HaTh COCTAB AJIKAJAUECHOB (JIMEHOBBIE §5.ymp. 2,3, 8-as
(Ypox u3yueHust HOBOro | yriieBoJopoJiax ¢ AByMs YIJIEBOA0PO/Ibl), TOJUMEPBI, KayuyKU COO0IIEHUS Heaens
Marepuana) JBOVHBIMU CBA3SMU. YMeTb COCTaBIIATh YPABHEHUS PEAKLINM,

XUMHUYECKUE CBOMCTBA XapaKTepU3YIOIINX XUMHYECKHUE CBOMCTBA
Oyraauena — 1,3 u QJIKa/INEHOB: a)peaKlMsl raJIor€HUPOBAHNUS,
M30IIpEeHa: 0)peakuusi HoJIMMEpHU3aLuN
obecrBeUBaHUE

OpOMHOM BOJBI U

MoJIMMEpHU3aLus B

Kay4yKH.

15 | 8. Kayuyku. Harypanenbiii n Komnexnus «Kayayk u 3HaTh ONPEECICHUS OHATUI «PE3UHAY, §5 1o xoHua, 8-as
(Ypox uzyuenus u CUHTETHYECKHE pe3uHay. «BYJIKaHU3aLlMSA»; CBOMCTBA U MpUMEHEHUe | ynp.4 Heaens
MIEPBUYHOTO 3aKPEIUICHUS | KaydyKH. J1: Paznosxenue kaydyka pu | HaTypaJbHOTO, CHHTETUYECKOTO
HOBBIX 3HAHUIN) [Honumepusarusi. HarpeBaHUH, UCTIbITAHUE OyTaJMEHOBOTO U U30NPEHOBOTO Kay4yyKOB,

Bynkanunzanus IPOAYKTOB Pa3JI0KEHUS Ha pE3UHBI, 500HUTA
kayuyka. Pe3uHa. HENpeaeIbHOCTb

16 | 9.AnKuHBI: CTPOCHHE, ['omonoruueckuit ps Mogenu MoJeKyI1, TaOIHIIbI 3HaTh: ONpeeNIeHHe MOHATUI «uponu3y», | §6, ynp.1, 6, 11 9-as
H30Mepus, AJIKWHOB, 001I1ast «AITKHHBIY; 0011YI0 (HOPMYITy aIKHHOB; HEeJeIst
HOMEHKJIATypa, ¢bopmyna, cTpoeHue IpaBUjIa COCTABJICHUS Ha3BaHUN aJIKMHOB B
¢bu3nyeckue cBONCTBa, alleTUiIeHa U COOTBETCTBUU C MEXyHApOIHOM
HOJIy4eHHE 1p.aJIKHHOB HOMEHKJIaTypoii;

(YpOoK KOMIUIEKCHOTO VYMeTh: onpenensTs NpUuHaAIeKHOCTh

npumenenus 3YH BEIIECTB K KJI1acCy aIKMHOB IO

y4arMucst) CTPYKTYpPHOH popMyIie; XapaKTepu30BaTh
0COOEHHOCTH CTPOEHMSI AJTKMHOB(TPOHHAs
CBSI3b, HE3aMKHYTasl YIJIepOIHasl LIEMb);
OTIpE/IEISITh U30MEPBI, COCTABIIATD
CTPYKTYpHBIE (hOPMYIIBI H30MEPOB,
Ha3bIBAaTh AJIKUHBL.

17 | 10.AnxuHbl: CBOWCTBA, OTtHomenue ankuHOB K | KapOua kanbuus, pactBop 3HaTh COCTaB AJKUHOB, GOPMYIY §6 1o xoHua, Ne 9-as
IIPUMEHEHHE pacTBopy KMnO4 ,aMmMuauHsblif pacTBOp | aleTUiIeHa, NOJIydYeHHe aleTUIICHA, 4,7,8,9, 10, Heaens
(Ypox KOMILIEKCHOTO NepMaHTaHaTa Kajlusi U | OKcuja cepeOpa, CIIMUKH, XMMHYECKHE CBOMCTBA AJIKNHOB Ha COOOIIEHHS
npumenenust 3YH OpoMHOI npobupka, mpoodka ¢ IIpUMepe alleTUIIEHa:

YUAIIUMHCS)

BOJie. ALIETHIIEH, €TO
MOJIy4eHHE TTHPOJIU30M
MeTaHa U KapOHJIHBIM

ra300TBOJAHOMN TPyOKOM

a) peakuus NpUCOETUHEHUSI.
0) peakius TOPEeHusI.
B)peakilysl TUapaTaiuu (peakims




CII0COOOM.
XuMHYeCKHe CBOMCTBA
aleTuJIeHa: TOpeHue,
o0ecIBEeUBaHKE
OpOMHO BOJIBI,
MIPUCOCTMHCHHE
XJIOPOBOIOPO/IA,
TUIpaTaIHs.
[Ipumenenne
alleTUJICHA Ha OCHOBE
CBOMCTB. Peakims
MOJTUMEPU3AITUU
BUHWIXJIOpHU/IA.
[TonmuBUHUIXIOPUI 1
€ro MpUMEHEHHUE.

Kyuepona)

YMeThb: MPOBOANUTH KaUECTBEHHbIE PEAKIIUN
Ha KPaTHYIO CBSI3b(OTHOIIEHHUE K PACTBOPY
nepMaHraHaTa Kajaus 1 OpOMHOM BoJie),
COCTaBJISITh YPAaBHEHUSI COOTBETCTBYIOIINX
peakuuii

18 | 11-12. Apensl. bensom. [Tonyuenue 6en3ona u3z | Moaenu monekyn. Tabnuia 3HaTh 0COOEHHOCTHU CTpOeHHs OeH301a U §7. Ne2.,4,5, 10-as
- VYpox u3ydeHus u TeKCaHa M aleTHIICHa. [Ipe3enrarus €r0 TOMOJIOTOB; COOOIIeHHS HEIes
19 | mepBUYHOTO 3aKpeIUICHHUS | XUMHUYecKue cBoiicTBa | [I: oTHOIIeHHEe OeH301a K 3HaTh hopmyiry OeH3071a, XUMHYECKHE
HOBBIX 3HAaHUHN OeH30J1a: TOpEeHUe, pacTBopy IepMaHraHara CBOICTBA:
raJIoreHUpPOBaHUE, KaJjusi 1 OpOMHOI BoJie a)peaklys JeruIpUpOBaHHUSL.
HUTPOBAHUE. 0) peakius raJloreHUPOBAHHUS.
[Ipumenenne O6eHzoa B)peakiysi HUITPOBAaHMS (PEaKIIHs
Ha OCHOBE CBOMCTB. KonoBasona)
YMeTh COCTaBIATh YPaBHEHUS
COOTBETCTBYIOIIUX peaKui
20 | 13-14. HedTb 1 ciocoObr Komneknus 3HaTh TPUPOTHBIC UCTOYHUKH §8, ynp.4-7 11-as
- ee nepepadoTKH. CocraB u nepepadotka | « HedTh 1 mpoaykTel ee YIIEBOJA0POJOB — HEPThH, CIIOCOOBI €€ Heaens
21 | YpOoK KOMILIEKCHOTO HepTu. Kpexur. nepepaboTKm» nepepaboTKu: ppaKIMOHHAs IEPETOHKa,
npumMenenus 3YH Pudopmunr. [Ipesenranus WU peKTU(DUKAIUS
yUYaIIUMHCS HedrenpoaykTsr. YMeTh 00BSICHATH CIOCOOBI MOTyUeHUs
bensun u nonsitue 06 PEKTU(UKALMOHHBIX Ta30B, Ta30JIMHOBOM
OKTaHOBOM 4YHCIIE. ¢dpakuuu (OEH3UH), TUTPOUHOBOM,
KepacHMHOBOMW (paKINH, TU3ETHHOTO
TOIUIMBA, Ma3yTa; YMETh COCTABIISTh
ypaBHEHHE KPEKUHTA.
3HaTh MEPHI 3aITUTHI OKPYKAOIIEH Cpe/Ibl
OT 3arpsi3HeHus: HePTHIO U MPOJAYKTAMH €€
nepepadoTKH.
22 | 15.00001ieHue cBeaenunii | [ eHeTnueckas CBSI3b. Mopenu, TabIHIBI, CXEMBI 3HaTh: 81-8. 12-asa
00 yrieBo1opoiax. YnpaxHeHus B 1. Knaccudukanuro yrieBoaopoJios: MOJATOTOBUTRLCS K | HENIEHst




(VII3Y)

COCTaBJIEHUU
YPaBHEHUH peakLui ¢
y4acTHEM
YIJI€BOJIOPOIOB.
Cocrasnenue GpopmyIn u
Ha3BaHUU N30MEPOB U
romoJioros. Pemenue
pacueTHBIX 3a7a4

ankaHbl (METaH, 9TaH). aJKEHBI (3TUJICH).
ankaauensl ( OyragueH — 1,3, u30mpen).
AIKUHBI (AlleTHIIEH).) apeHbl (OCH30.1)

2. T'omosoruueckuit psiji, TOMOJIOTH
yriieBonopo1oB. Homenknarypy
yriaeBoaopooB. M3omepuro - cTpykTypHas
M30MEpPHUsL, N30MEPHUS ITOJIOKEHHS KPaTHOM
CBsI3U. XUMHUYECKUE CBOMCTBA
yriIeBoaopo10B. [IpupogHbie HCTOYHUKH
YIJI€BOI0POIOB.

IIpuMeHeHne yriaeBoJopo0B Ha OCHOBE
CBOWCTB.

YMeTh NpUBOIUTE IPUMEPHI
YTJIEBOIOPOJIOB, COCTABIIATH (POPMYJIBI
M30MEPOB, Ha3bIBaTh BEIIECTBA,
COCTaBJISITh YPABHEHHS PEAKLUH,
OTpa)karolIMX CBOMCTBA YIJI€BOIOPOIOB

KOHTPOJIBHOU
pabore.
Coo0menus 1o
teMe «CIupTh

23 | 16.KonTpoJibHast KoHnTpoms u yuet MOBTOPEHHE 12-as
padora Nel o Teme 3HAHHUI MO U3YYEHHOU HEIeNs
«YTIeBo10pOABDY TEMe

Tema 3. Kuciopoaocoaep:kammue opraHmyeckue CoeJJMHEHUS U MX NPUPOAHbIE HCTOYHNKHU (194acoB)

Hean: Co3naTh yCIOBUS TSl TOTO, YTOOBI yJaIIuecs:

e MOJYYHWJH CHCTEMY 3HAHMii B IIPOLIECCE N3YUEHUS BELIECTB, COACPKAUIMX (DYHKIIMOHAIBHbIE IPYIIIbI AaTOMOB M BIMSIHUU X HAa CBOMCTBA BEILIECTB, CYLITHOCTH
Y 3HAYEHUU BOJOPOJHOM CBA3M.

e MOIJIM NPUMEHSATh 3HAHUS JUIsl OOBSICHEHNS XUMUYECKUX CBOMCTB BEIIECTB HA OCHOBE SKCIIEPUMEHTA, B3aUMHOE BJIMSHUE B aTOMaX CIIUPTOB U (DEHOJIOB,
KapOOHOBBIX KUCIIOT, 3()UPOB, YIIIEBOAOB, CIIOCOOOB UX MOJIYYEHUS

e MPOAOJIKUJIH PA3BUTHE NIO3HABATEIIbHBIX HHTEPECOB, HHTEUIEKTYaIbHbBIX U TBOPUECKUX CIIOCOOHOCTEH B IpOIecce PElIeHUs] XUMUUECKUX 3ajay, IpH
OCYIIECTBJICHUH MTOMCKA XUMUYECKON MH(OPMAIMK U €€ IPE3eHTAMM B BUJE IPOCKTA;

e mnpuolpesu NPAKTHYECKHE HABBIKU B IUIAHUPOBAHUU U ITPOBEJCHNU 3KCIIEPUMEHTOB, OITMCAHUU 1 0000IIEHNN pe3yabTaToOB HAOII0IEHHH, IPeACTaBICHUN
pe3yabTaToOB HaOM0JeHUH (YueOHO-I03HABATEeNIbHAs!, CMBICJIONOUCKOBAs,, KOMMYHUKATUBHAs, pedaeKcUBHAsi KOMIETEHLUH, TPYI0BOH BbIOOD)

24 | 1.CnupTsl: cocTas, I'mppoxcunbHas rpynna | Moaenu MojeKysa. OTaHod, 3HAaTh: COCTAB MPEAEIBHBIX OJHOATOMHBIX | §9, ymp. 9 13-as
CTpOEHHUE, Kak (QyHKIMOHAJIbHAS. | TJIMLEPUH CIHMPTOB, UX U30MEPHIO U HOMEHKIIATYPY, Hesens
KJaccupuKanus, IIpencraBnenue o [Ipe3enrtanus (bopMyIbl IpeicTaBUTENEH MPEaeTbHBIX

U30Mepusi, HOMEHKJIaTypa
(Ypox uzyuenus u
MEPBUYHOTO 3aKPETICHUS
HOBBIX 3HAHUH)

BOJIOPOJHOM CBS3H.
[Tony4yenue 3TaHoNa
OpO>KEHHEM TIIIOKO3BI U
THJIpaTaIei dSTHIIeHA.

OJIHOATOMHBIX CIIMPTOB: METAHOJI, 3TaHOJI,
HOJIy4eHHUe 3TaHoJa OPO’KEHUEM TIIIOKO3bI,
rupatanuei sTuieHa.

YMeTb cocTaBIATh (POPMYIIBI CIUPTOB,
BBIJIENIATh (DYHKIIMOHAJIBHYIO TPYIY,
JlaBaTh HAa3BaHUs CIIUPTaM TIO




Homenkinarype MFOITAK, o0bsacHAT
BJIMSIHUE BOJIOPOIHOMN CBSI3H Ha
¢du3nueckue CBOMCTBA CIIUPTOB,
3aIUChIBATh YPAaBHCHUS peaKIuil
MOJTy4EHUs ITAHOJIA

13-as
25 | 2. CpoiicTBa, moyyueHnue, | XuMuueckue cBoiictBa | [l. atanoi, HaTpuid, GeHOT 3HaTh XUMHUYECKUE CBOMCTBA CIIUPTOB: §9, ynp.8, 10, 13a | Hegens
MIPUMCHCHHE 3TaHOJIA: TOPEHUE, cTakaH, papdopoBas yaimika, | a)ropeHue,
OJIHOATOMHBIX CIIUPTOB B3aUMOJICICTBHUE C npOOUPKH, CIIMYKY -PTaneuH, | 0)aeruaparanus (BHyTpUMOJIEKYISpHAs U
(YpoK KOMILIEKCHOTO HatpueM, oopazoBanue | CD-Xwumwus-21Bexk. MEXMOJIEKYJISIpHAasi),
npumeHerust 3YH MIPOCTHIX U CJIOKHBIX B)peaKIs 3aMeIIeHHUs,
YYAIAMHUCS) 3(hUpOB, OKUCIICHUE B T)peaKIus OKUCICHUS,
ansaeru. IIpumenenue J)peakuus dTepruduKaruu.
JTaHOJIa HA OCHOBE CocraB npocTbix 3¢upoB
CBOMCTB. AJIKOTOJIU3M, Ymems cocmasnams ypasuenus
€ro CJIEJCTBUS U COOMBemMcmayIouux peaxyuti
MpEAYNPEXKICHNAE 3. Co3danue npoekma «AnKkozonusm, ezo
ceocmeus u npedynpedcoeHuer
26 | 3.MHoOroaToMHbIE OcobGenHocTu ['muniepun, pactBop CuSOs, 3HaTh COCTaB MHOTOATOMHBIX CITUPTOB, §9, ynp. 11,136 14-as
CIUPTHI MHOTOATOMHBIX NaOH, npobupku MOJIEKYJIIPHYIO U CTPYKTYPHYIO (hOpMYITy Heaens
(Ypox KOMILIEKCHOTO cinuptoB. KauectBennas | [IpesenTanus [JIMIIEpUHA, KAUECTBEHHYIO PEaKIUIo Ha
npumeHenust 3YH peakuus. Baxueimue MHOTOATOMHBIE CITUPTHI
YUaITIMUCS) MpeICTaBUTENH YMeTh NpOBOINUTH KAYECTBEHHbBIE PEAKLIUU
HA MHOTOATOMHbBIE CUPTHI
27 | 4. KaMeHHBIH yroJib. Kokcoxummuueckoe H: xomnexkuust «KameHHbIM 3HaTh 0 )eHOJIe KaK O MPEeACTaBUTEIIC §10. Ne 1,3,4 14-as
®deno. MIPOU3BOJICTBO U €r0 yroJib U MPOJIYKTHI €T0 apoOMaTUYeCKHX yIrJIeBOJIOPOJIOB Heaens
(Ypox uzyueHus u nponaykuus. [Toxydenue | mepepaboTkmy, Ymems ob6vacuame 63aumnoe nusanue
MIEPBUYHOTO 3aKperuieHus | ¢eHoJia KOKCOBAaHUEM PactBopumocTs deHomna B amomos 6 Mojexye ¢henona, opmo- u
HOBBIX 3HAHU) KaMEHHOTO YIJISL. BOJIE TP OOBIYHOM napa-opuenmupyroujee oeticmaue 8
Bsaumnoe BnusiHuE TeMIIepaType u Ipu OeH301bHOM KOoJlbYe, YMemb 3aniucblgams
aTOMOB B MOJIEKYIIE. HarpeBanuu. KauectBeHHas VpasHenus peakyuil 31eKmpoduibHO20
pacTBopuMOCTh (peHoNa | peakius Ha (HEeHOI. 3ameuyeHus
B BOJI€ IPU OOBIYHOIA
TeMIeparype u npu
HarpeBaHUU.
28 | 5.CemuHnap no teme 3akperuieHre 3HaHui , NuauBunyansueie | 15-as
«CrupThl ¥ PEHOTBI» yIpaXHEHHS B 3alaHus HeAens

(YO

COCTaBJICHUU
YPaBHEHUH pPEAKLIUM.
Peurenne pac4eTHbIX




3aJda4

29 | 6.Anbnerunsl u ketoHsl: | CTpoeHue, Monenu Mosexyi, o0pasibl 3HaTh: ONpENIEICHNE OHATHS «albaeruy, | §11, ymp.3 15-as
CTpOEHUE, U30MEPHUS, (byHKIMOHATBHAS ¢dopmanuHa, arieToHa ¢du3uveckue cBONCTBa (popMaibaeruia u Heaens
HOMEHKJIATYpa, rpymnma. aleTalbJerua, paBuja COCTaBJICHUS Cooluenust
[IOJIy4YEHHUE I'omonoruueckuii psjg Ha3BaHUU B COOTBETCTBUU C MEXKIYHAPOLI.

(YOHM) anbaeruoB. CTpoeHue HOMEHKJIATYPOH1; CIIOCOOBI IMOTydeHUS
1 HOMEHKJIaTypa aJbJIETUJIOB;
KeToHOB. [lonmyueHnne YMeTh: XapakTepu3oBaTh 0COOCHHOCTH
CTpOEHUS aJIbJETUJIOB, COCTABIISITh
[IpesenTanus CTPYKTYpHBIE (POPMYIIBI H30MEPOB,
Ha3bIBATh AJIbJICTUIbI

30 | 7. Xumuueckue cBoiictBa | CBoiicTBa, Mertanansb, pactBop CuSOs, 3HaTh XMMHYECKHUE CBOMCTBA anpaeruaoB u | §11, ymp.6 16-as
aJIbJIETUJIOB U KETOHOB, 00yCIIOBJIEHHbIE NaOH, npo6upxku, KETOHOB, U30MEPHI0, CIIOCOOBI OMYyYEHHUSI. | COOOLIEHUS Heaens
MpUMEHEHHE HAJINIHEM CIIMPTOBKA, CIIMYKU YMeTh 3anuchiaTh peakiui OKUCIICHUS,

(Ypox uzyuenus u KapOOHMIILHOU TPYIIIIHI, Ka4eCTBEHHBIC PEaKIIUH Ha allbICTH/IbI,
MEPBUYHOTO 3aKPEIUICHHs | KaYeCTBEHHbIE YMETh OCYIIECTBISTH IIETTOYKH
HOBBIX 3HAHUIN) peakuuu. B3anmnoe IIpEeBpaICHUI

BITMSTHHE aTOMOB

[IpezenTanus

31 | 8-9.KapGoHoBnie [Tonydyenue Mopemu monekyn. O6pa3iibl | 3HaTh CTPOCHUE MOJIEKYIT KapOOHOBBIX §12, ymp.1, 3,5,6 | 16-as,

- KHCJIOTBI: KapOOHOBBIX KUCIIOT KUCJIOT KUCJIOT U 17-as

32 | knmaccudukanus, OKHCITICHUEM CD-Xumus-21Bex KapOOKCUIILHOM TPYIIIHI, KIACCU(DUKAIIUIO | COOOIICHUS HEeJeIst
HOMEHKJIATypa, aJIbJIETU/IOB. JI: CBoiicTBa yKCyCHOM KUCJIOT, 3alUCBIBATh (POPMYJIbI
nuzomepus, XUMHUUYECKUE CBOMCTBA | KMCIOTBI IpeJeIbHBIX OJHOOCHOBHBIX KAPOOHOBBIX
OIHOOCHOBHBIEC KUCTIOTBI: | YKCYCHOUM KHCJIOTHI: KHCIIOT: MypaBbHHOM, YKCycHOH (P).

CBOMCTBA, IIOJTy4EHUE. oO1iue cBOHCTBA € YMeTh nepeducisiTh CBOMCTBA KapOOHOBBIX
HEOpPraHU4eCKUMHU KUCJIOT: B3aUMOJECHCTBUE C METAJUIAMH,
(Ypok uzyuenus u KHUCJIOTaMH U peaKIus OCHOBHBIMHU M aM(OTEPHBIMU OKCUJAMH,
NEPBUYHOIO 3aKPEIJICHNUs | 3TepUUKALIH. OCHOBaHMAMH, aM(POTEPHBIMU
HOBBIX 3HAaHUI) [IpumeHeHune ykcycHOM TUIPOKCUIAMH, COJISIMU, 3aIIMChIBATh
KHCJIOThI HA OCHOBE €€ peakuuu srepuduranuy (
CBONCTB
[Ipe3enTanus

33 | 10. Beicmiue XupHBIE Beiciue xupHbie J: xomnexuusa BXKK 3HaTh: COCTaB, MOJIEKYJISIpHBIE (POPMYITbI §12, ynp.10 17-as

KHMCIOTBI. HENEIA

(Ypox KOMILIEKCHOTO
npumenenust 3YH
YUAIIUMHCS)

KHUCJIOTBI Ha IpUMeEpe
NaJTbMUTHHOBOM U
CTEapUHOBOM,
OJICMHOBOM U
JIMHOJICBOM.

BBICIIIMX MPEJEIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT Ha MPUMEpE:
CTEapUHOBOM, MAIbMUTUHOBOM, COCTaB,
MOJIEKYJISIPHBIE U CTPYKTYPHBIE (POPMYIIBI
HENPEJENIbHBIX 0OJJHOOCHOBHBIX




KapOOHOBBIX KUCIIOT Ha MPUMeEpE:
OJIEMHOBOW U JIMHOJIEBOU

Ymems 3anucvisamo hopmynvt BXKK,
HA3bI8AMb 8EU|eCTNEaA

34 | 11.Cemunap 3akperieHue 3HaHui Pa3HoypoBHEBBIE KAPTOUKU 3HaTh: ONpEENICHNs TOHITUI COO0IIEHUS 18-an
«KapOoHOBBIE KHUCIOTHD» «OJTHOOCHOBHBIE KapOOHOBBIE KUCIOTBI», HeJieJIs
(YO) «peaxmust dSTepuPUKAIII», OOIIYI0

(bopMyITy KHCIIOT, COCTaB, 0COOCHHOCTH
CTPOCHHUS ¥ HaXOXKJICHHSI B IPUPOJIC
BBICIITUX KUCIIOT, IPAaBUIIa COCTABIICHUS
Ha3BaHUI KHUCJIOT, CIIOCOOBI TOTyYeHHS
KHCJIOT;

YMeTh: XapakTepru30BaTh 0COOCHHOCTH
CTpOCHHS KapOOHOBBIX KHCIIOT, COCTABIISTh
CTPYKTYpHBIE (hopMyJTBl M30MepoB. J[aBaTh
UM Ha3BaHHS, XapaKTEPH30BaATh
XHUMHAYECKHE CBOMCTBA KAPOOHOBBIX KHCIIOT

35 | 12.Cnoxubie 3pupsI. [Tony4yeHue CIOKHBIX Mogemu. O6pa3ibl 23GupoB 3HaTh COCTaB, HOMEHKJIATYPY CIIOKHBIX §13, ymp.1-5, 18-as
(YpOoK KOMILIEKCHOTO 3(UpOB peaknuen CD-Xumus-21Bex 3¢hupos, coOO0IIeHUs HEeJEeIst
npumeHenust 3YH aTepudUKaIH. J: TlonnydeHnue ykCycHO- YMeTb 0OBSCHATH CITOCOOBI TIOJTyUEHUS
YYAIIAMHKCS) Crnoxubie 3pupsl B ATUIIOBOTO 3upa CJIOKHBIX 3(DUPOB peakiuen

MPUPOJIe, UX 3HAUCHUE. sTepuduKalK, XUMHUYECKHUE CBOMCTBA
[IpumeHeHue CI0XKHBIX CJIOKHBIX 3(pUpOB:

3(UpOB HA OCHOBE MX a) THJIPOJIU3 CIIOKHBIX dPUPOB,
CBOWCTB.

36 | 13.2Kupsr Cocras, cTpoeHue, OO6pa3ibl TpoAYKTOB 3HaTh COCTAaB, HOMEHKIJIATYPY KUPOB §13, ynp.6-10 19-as
(Ypox KOMILIEKCHOTO KJaccuguKanus, nepepaboTKU KUPOB(CBEUH, YMeTh 00BSICHATH CIOCOOBI MOTyUeHUs HeJes
npumenenus 3YH ¢buznueckue, MBLIIO, TIULEPHH, oJuda, CIIOXKHBIX 3(DUPOB peakuuen
yUYaIIUMHKCS) XMMHYECKHE CBOMCTBA. | MaprapuH, MUIIEBbIC Macia, | ATepeduKalny, XUMUYECKUE CBOMCTBA

Kupsl B mpupoe, ux JIEKapCTBEHHBIE Macla) CIIOKHBIX 3(pUpOB:
pouib. Ilonsarue o CMC a) TUJIPOJIM3 CIOXKHBIX 3PUPOB (>KUPOB)
0) ruaponus (OMbLUICHUE),
B) TUJIPUPOBAHHE KUAKUX KUPOB.
I') IPUMEHEHHE )KUPOB Ha OCHOBE CBOWCTB;
yMeTbh OOBSICHATH MOIOIIIee JIeWCTBUE MbLIIa

37 | 14.IlonsTHe 06 Knaccudukarus OO6pa3s1bl yrieBo10B. 3HaTh KIacCU(PHUKAIMIO MOHOCAXapuI0B §14 , ynp.1-7 19-as
yTJIEBOJAX. yrieBooB. [ moko3a. I'moko3a, pactBop CuSOs, (rmroxo3a, GpyKTO3a), MOJIEKYIISIPHbIE Hesens
MoHocaxapuisl. dusnueckue, NaOH, cnuproBka, CMYKH, | (popMysbl B OMOJIOTHYECKOE 3HAYCHHE

(Ypox u3yuenus u

XUMHYECKHUE CBOUCTBA.

npoOUpKHU

pub036I, 1e30KCUPUO03HI, COCTAB,




MEPBUYHOTO 3aKPETICHUS
HOBBIX 3HAHUM)

CtpoeHue TIII0KO3bI.
IIpumeHeHue

IIpesenranus

CTPOCHHUE I'IIOKO3BI
YMeTb 3aIuChIBaTh YPABHEHUS PEAKLUH,
OTPAKAIOIINE XUMUYECKHE CBOMCTBA
TJIFOKO3bI — BELIECTBA C ABOVCTBEHHOMN
¢bynkiueit. [IpoBoANTH KaueCTBEHHBIE
pEeaKLMu Ha IIII0KO3Y

38 | 15-16 [Iucaxapunsl. Kpaxwman, nemmtono3a. | KpaxmanbHbli Kiienctep, 3HATh: ONPEJICIICHUE IOHATHN «YTIeBOABY, | §15, Nel-5 20-an
- [Monmucaxapuabl dusnueckue u pactBop Hona, Bata, Oymara «TOJIMCaXapUIBD», «IHCaXapuabDy, HeJieJIs
39 XUMHUYECKHE CBOMCTBA. «MOHOCAXaPUJBI», «PEAKIHH
(Ypok n3yueHwust u [IpeBpamenue MOJIMKOHJICHCAITNIY, «TUAPOIIN3Y»; COCTAB,
MEPBUYHOTO 3aKPEIICHUs | KpaxMaia B OpraHu3Me. ¢du3nveckre CBONCTBA, HAXOXKICHHUE B
HOBBIX 3HAaHUI) [onsitue 06 NPUPOJIC ¥ IPUMEHEHHUE TTOJINCAXaPUIOB
HCKYCCTBEHHBIX (KpaxMaJa ¥ KJIeTYaTKN) U TUCaXapuI0B
BOJIOKHAX (caxapo3bl M MaJIbTO3bl); KAYECTBEHHYIO
PEaKIHIO HA KpaxMal; MpaBuiia
0€301aCHOCTH ¢ TOKCHYHBIMU BEIIECTBAMH
(ciupT-neHaTypar).
YMeTh: XapakTepu30BaTh OHOJIOTHYECKOE
3HA4YEHUE YIIeBOJI0B; 0COOEHHOCTH
CTPOEHHUS Kpaxmalia U LEeJIIH0I03bI,
XapaKTepu30BaTh XMMUUYECKHE CBOMCTBA
Kpaxmaja, LeJUTI0I03bl, CaXapo3bl.
40 | 17-18. O606meHNE U YrpaxHeHus B MmeTh Bee BhIIEEpeYnCiIcHHbIC 3Hanus U | 8§89-15 21-as
- cucTeMaTH3alys 3HaHUM, | COCTaBICHUU YMEHUS Hezens
41 | ymeHUl , HABBIKOB I10 YpaBHEHUH peaKIui ¢
TeMe y4acCTHEM Pa3HbIX
«Kucnoponoconepxaiue | npencraBuTenen
OpraHu4ecKue KHCJIOPOA0COIepKALIIX
COEJIMHEHUS COEJIMHEHUH,
(VII3Y) TEeHETUYECKas CBA3h C
YTJIEBOJOPOJAMH,
peleHne pacyeTHbIX
3ajau.
42 | 19. KoHTpoJbHas KoHTpons 3HaHMi, Nmets Bce BhilenepeyrciaeHHble 3Hanusa 1 | CooOuieHus 22-as
padora Ne 2 o teme YMEHUH, HaBBIKOB yMeHUs HEeJeNs

«Kucnopogoconepxaiue
OpraHUYEeCKUe
coenuHeHus» (K)




Tema 4. «A30Tocoaepxaiue opranudeckue semecrsa» (10 yacos)

Heab: Co3aark ycIoOBUS AJIs TOTO, YTOOBI yHannuecs:

MIOJIYYMJIM CUCTEMY 3HAHUH 0 BXKHEUIINX a30TCOJIEPKAIINX OPraHUYECKUX COEAUHEHUSAX, O CTPOCHUN U XUMHUYECKUX CBOMCTBAX aMUHOB, aMUHOKHUCIIOT U
0€JKOB, UX MOJYYCHUHU U IPUMEHEHUH, HAPOTHOXO3SMCTBEHHOM 3HAYCHUH BAKHEUIIINX MTPEJICTABUTEIICH.

MOTJIM IPUMEHSTH 3HaHUS MPU 0000IEHNH U PACIIUPEHUH MIPEJICTABICHUI 00 OPraHNUECKUX OCHOBAHUAX, 0COOCHHOCTAX aM(OTEPHOCTH OPTaHUIECKUX
BELIECTB.

IIPOJIOJKHIIIN Pa3BUTHUE NTO3HABATEIbHBIX MHTEPECOB, MHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN B IPOLIECCE PEIICHUS] XUMUUECKUX 33/1a4, IIpU
OCYILIECTBJICHUH MONUCKA XMMUYECKON NH(POPMALIK U €€ IPE3EHTALUU B BUJE IIPOEKTA;

pUOOPEN MPaKTHYECKUE HABBIKU B IJITAHUPOBAHUH U TIPOBEJICHUH YKCIIEPIMEHTOB, OTIMCAHUH U 0000IIEHIH PE3y/IbTaTOB HAOIIOIEHUH, TPEICTa BICHUN
pe3ynpTaToB HaOM0AeHNH (YyueOHO-TI03HABATENIbHAS, CMBICIIONONCKOBAs,, KOMMYHHKATHBHAS, pe(IeKCUBHAs KOMIIETEHIIMH, TyJOBOHU BBIOOD)

43 | 1-2. AMuHBI. AHWIHH. [TonsiTHe 06 aMuHax. J1: a)B3aumoieiicTBue 3nams cocTaB aMUHOB, KITACCU(PUKAIUIO §16, ynp.1-5 22-1,
- (Ypox uzyueHus u [Toyuenune aMMUaKa U aHWJINHA C (npenenpHBIE, ApOMATHYECKUE), H30OMEPHUIO | COOOIIECHUS 23-5
44 | mepBUYHOTO apOMaTHUYECKOTO aMUHA- | COJISTHOW KHCIIOTOM. Y HOMEHKJIaTypy aMHUHOB, MOJICKYJISIPHYIO HEeJEes
3aKpETICHHS HOBBIX aHWINHA- U3 0)peakius aHWIHHA C U CTPYKTYPHYIO (hOpMYJIBI aHUITHHA —
3HAHU) HUTpPOOEH30J1a. AHUIUH | OpOMHOM BOJOM MPEJCTABUTENST ApOMATUUYECKUX aMUHOB
KaK OpPraHu4YeCcKoe Ymemw coctaBnsaTh HOpMyIIBI AMHHOB,
OCHOBaHue. B3anmHuoe BBIACTATH (YHKIMOHAIBHYIO IPYIILY,
BIIUSTHUE aTOMOB B JaBaTh Ha3BAHUS aMUHAM I10
MOJIEKYJI€ aHWJIMHA! HoMenkiatype MIOITAK, 3anuceiBath
oclablieHne OCHOBHBIX YpaBHEHUS peaKIuii, OTPaXKaIoUIUuX
CBOWCTB U XUMHUYECKHE CBOMCTBA AMUHOB, IMOJTyYEHUE
B3aUMOJEHCTBHE C aHWJINHA
OpOMHOM BOJIOH.
[IpumeHenue aHuIMHA HA
OCHOBE CBOMCTB.
45 | 3-4. AMUHOKHCIIOTBI XuMHnyeckue CBOMCTBA ['munms, pactBop CuSOs, 3Hamwb cocTaB aMMHOKHCIIOT, M3omeputo 1 | §17, Nel-5 23-as,
- (Ypox uzyueHus u AMUHOKHCIIOT KaK NaOH, nakmyc HOMEHKJIATYpy aMUHOKHCIIOT , COOOIIeHHUS 24-as
46 | mepBUYHOIO aMmdoTepHbIX CD-Xumus-21Bex OTIpeIeTICHUS TOHATHH «IIeTITHIHAS HeJEeIs
3aKpeIICHHS] HOBBIX OpPraHHYECKUX J: TlonyyeHrie aMUHOKHUCIIOT | CBSI3bY, «PEAKIIMH MOJTHUKOH ICHCAIII)
3HAHUH ) COEIMHEHUM: U3 KapOOHOBBIX KUCIOT U Ymems 0OBIICHATH OTydeHUE
B3aUMO/ICHCTBHE C TUAPOIIU30M OEJIKOB. AMUHOKHCIIOT, 00pa30BaHUE MENTUTHON
[eI0YaMU, KUCIOTaMU | CBS3M U MOJNUIENTHAOB. [IpuMenenune
JPYT ¢ APYroM (peakuus AMUHOKUCIIOT Ha OCHOBE CBOMCTB
MOJIUKOHJICHCAIIUHN).
[lenTuanas cBs3b U
MOJIATICTI TUBL.
IIpumeHeHue
AMUHOKHCIIOT Ha OCHOBE
CBOWCTB.
47 | 5-6. benku ITomydenue 6enKoB PactBOop KypuHOro sina, 3HaTh: O€JKH, UX CTPYKTYpY, Xumuuyeckue | §17 1o KoHua. 24-as,




- (Ypox KOMILIEKCHOTO peakuuit cnupToBKa, cnnuku, CuSO4, | cBoOicTBa OENKOB: JeHATypauus, Tuapoau3. | Ymp.6-9 25-as

48 | npumenenus 3YH MOJIMKOHICHCALIU U NaOH, a3zoTHas kucioTa ononorunueckune GyHKIUU OCTKOB , COOOIICHHUS Heaeas
YUaLAMHMCS) AMHHOKHUCJIOT. CD-Xumus-21Bex Ka4E€CTBEHHbBIE PEAKLIMU

[lepBuunas, Bropuunasi, | JI. ColicTBa GenkoB (xca"TornporenHoBas u buyperosas,
TPETUYHAS CTPYKTYPbI KayeCTBEHHOE OIIPE/IEIIEHUE CEPHI B
OEJIKOB. Oenkax)

XHUMHUYECKUE CBOMCTBA YMETh: XapaKTepU30BaTh CTPYKTYPY
OEJIKOB: TOpEHHE, (mepBUYHYIO, BTOPUYHYIO, TPETUYHYIO) U
JIeHaTypalus, TUIPOJIN3 Oouonornyeckne GyHKIUU OEITKOB

1 [IBETHBIE PEAKIIUH.

buoxumuueckue

(GyHKIMM OENKOB.

I'enernueckas cBsA3b

MeXAy KiaccaMu Opr.

COEIUHEHU.

49 | 7. HykimenHoBbIC CuHTE3 HYKJIEMHOBBIX Tabnuira, MOZIeNTb MOJIEKYNIBI | 3HATH: OTIPEACTICHUS TOHATHN §18, Nel-5 25-as
KHUCIIOTBI KHCJIOT B KJIETKE U3 «TIOJUHYKICOTU]), «HYKICOTHU], coo0IIeH s He/eJIs
(YpoK KOMILIEKCHOTO HyKJIeoTHa0B. OOmnit «OVOTEXHOJIOTHSY, «TCHHAS] HHXKCHEPUS;
npumeHenust 3YH IJIaH CTPOCHUS Cocras u crpoenne JJHK u PHK;

YYAIIAMHKCS) HykJeotnaa. CpaBHEHHE ®ynkiuu [JHK n PHK B opranusme
CTPOCHHS U (PYHKITHS
PHK u JIHK. Poas
HYKJIEMHOBBIX KHCJIOT B
XpaHEHHUH U 1epeiaye
HAacCJIEeACTBEHHON
unpopmanuu. [lonsarue o
OMOTEXHOJIOTHH U
T€HHOU MH)KEHEpUHU

50 | 8. I'enmeTnueckas CBSI3b OcyuiectBiieHHE JnpakTuyeckue KapTouKu YMETh COCTaBIIATh YPABHEHHUS PEAKLINM, noarorska k [1.P. | 26-as
MEXKy KJIacCaMU MpeBpalIeHUI HEenoYeK OTPAXKAIOIINE CBOMCTBA OPraHMYECKUX Hejes
OpraHUYEeCKUX MEXKy KJIacCaMU COEIMHEHUH U CIIOCOOBI MEPexo/ia MEX Iy
COCIMHEHUI. OpPraHUYECKUX KJIaCCaMHM BEILECTB
YPOK KOMIIJIEKCHOTO COEIMHEHUN (KMCTIOPOJICOAEPIKALINX, a30TCOACPIKALIIHX )
npumenenus 3YH
yYaluMHCS

51 | 9. [IpakTHyeckas Pewrenne HNHcTpykuus 10 TeXHUKE 3HaTh: MOBTOPUTH 26-an
pa6ora Nel HKCTIIEPUMEHTAIBHBIX 0€3011aCHOCTH 1. TexHuka 6e30MacHOCTH Ha paboyeM 8816-18 HejeIst
«U nenTudukarus 3a/1a4y Ha MECTe
OpraHUYEeCKUX UICHTH(PHUKAITUIO 2. KauecTBEHHBIE PEAKIINH.

COCJIMHEHUI» OPraHUYECKUX Ywmerts: [IpoBOINUTH ONBITHI IO




YPOK KOMILIEKCHOTO
npumeHenust 3YH
yYaluMHUCs

COEIUHEHUI.

I/II[GHTI/I(I)I/IKaI_II/II/I OpFaHI/IquKI/IX
COEIMHEHUH

52

10. O6006menue u
MTOBTOPEHHUE TEMBI «
A3zoTocoaepkaime
OpraHUYEeCKUe
BEILIECTBA»

Pemrenue 3agau u
YIPAKHEHUM.
T'eneTuueckas cBsI3b

JnakTnyeckre KapToUyKH.
TecrtoBast pabora

VMeTs Bce BBILICIIEPEYUCIICHHBIC 3HAHUSA U
yMEHUs

816-18,
CO00IIEHUS

27-as
HeAens

Tema 5. «bHoJIOrMYecKH aKTUBHBIE BellecTBa» (6 yacoB)
Hean: Co3aarh ycioBUs AJi TOTO, YTOOBI ydaluecs:
MOJTYYHITH CUCTEMY 3HAHHIA O OMOJIOTUYECKH aKTUBHBIX COETUHEHHUSX.
MIPOJIOJDKIII Pa3BUTHE HHTEPECa K XUMHH KaK BO3MOYKHOU 00acTu OyAaymien NpakTHIeCKOH e TebHOCTH, YKOJIOTHYECKOTO MBIIIUICHUS, YOSKIEHHOCTH B
HEO0XOIMMOCTH OXPaHbI OKPYXKAFOIIEH CpeJibl; pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, HHTEIICKTYAIBHBIX H TBOPYECKHAX CITOCOOHOCTEH B MpoIiecce
OCYIIECTBIICHUH MMOMCKA XUMUYECKOH HH(DOPMAIH U €€ IPE3CHTAINN B BUJIE TIPOCKTA;
MpHOOPENTH MPaKTHYECKUE HABBIKU B IJITAHUPOBAHHUH U TIPOBEJICHUH YKCTIEPIMEHTOB, OTIMCAHUH U 0000IIEHIH PE3yIIbTaTOB HAOIIO ICHHIA, TIPECTaBICHUT
pe3ynbraToB HaOM0AeHNH (yueOHO-TI03HABATENIbHAS, CMBICIIONONCKOBAs,, KOMMYHUKAaTUBHAs, peIeKCUBHAs KOMIETEHIIMH, TPYI0BOIl BHIOOD)

53 | 1.BuramuHsI Knaccudukanmus, OO0pa3ibl BUTAMUHHBIX 3nams: onpenesIeHus TOHATHI §20, ymp. 1 3, 6 | 27-as
0003Ha4YEeHHUSI, HOPMBI [IpenapaTroB «BUTaMUHBI», aBUTAMUHO3», HeJl.
Ypok uzyduenus u MOTpeOICHHUS. «TUMOBUTAMHUHO3», «TUIIEPBUTAMUHO3Y;
MEPBUYHOTO ABUTOMUHO3. [Ipe3enTanus 3HauyeHHe BUTAMHUHOB IS
3aKpEIUICHHS] HOBBIX ['unepBuTaMuHO3, KU3ZHENIEATEIIbHOCTH OpraHu3Ma.
3HaHUHI TUIIOBUTAMUHO3 Ymems nucnonp30BaTh B NOBCEIHEBHOM
JKW3HU 3HAHUS O BUTAMUHAX
54 | 2.depMeHTHI buonoruueckue [Ipe3zentanus 3Hamu onpenesieHNs IOHATHIA §19, ynp.1-5 28-as
KaTajau3aTophbl. «(pepMeHTh», «TOPMOHBD); 0COOEHHOCTH COOOIIeHHUS He/eJIs
Ypok uzyduenus u Oco0eHHOCTH CTPOEHHS neicTBUS EPMEHTOB: CENIEKTUBHOCTD,
MIEPBUYHOTO Y CBOWCTB. 3HAUEHUE B 3¢ (eKTUBHOCTD, 3aBUCUMOCTD JICHCTBHS
3aKpEIUIeHHs] HOBBIX OMOJIOTHH U IPUMEHEHUE dbepmeHTOB 0T Temnepatypsl U pH cpeabl
3HaHUHN B MPOMBIILIEHHOCTH pacTBopa; 001acTU IPUMEHEHUS
(bepMEeHTOB B OBITY U IPOMBIIILIIEHHOCTH.
Ymems ncnionp30BaTh B MOBCEIHEBHOM
YKU3HU 3HaHUs 0 (pepMeHTax
55 | 3-4.'opmOHBI buonorundecku aktuBHble | Kosmeknus nexkapcTBEHHBIX 3HATh: ONPENENIECHNS NOHIATHH «TOPMOHBD», | §20 10 KOHIA 28-aq,
- JlexapcTaa. BEILECTBA, IIpenapaToB «JIEKapCTBEHHBIE CPEJICTBAY, VYrp.6-11 29-an
56 BBITIOJTHSIOLIUE «aHTUOMOTUKIY, «aHATBI€TUKNY, COOOLIEHHS He eI
Ypok usyuenus u SH/IOKPUHHYIO [IpesenTanus «AHTHCENTUKNY»; IPEICTaBUTENIEH
MIEPBUYHOTO pEryIsLHIo TOPMOHOB U JIEKAPCTBEHHBIX CPE/CTB;
3aKpEIICHUS] HOBBIX KU3ZHEACSITEIIbHOCTU Mepbl TPO(UITAKTUKY caXxapHOTo auabera,
3HaHUU OpraHu3MOB MOCJIE/ICTBUS MpUeMa HAPKOTUYECKUX




XHUMHOTEpaANIEeBTUYECKUE
npenaparsl. [ pymnmsl
nekapcTB. be3zonacHbie
crocoObl IPUMEHEHHSI.
HapxkoTtuueckue
Bewecrsa. Hapkomanus,
0opnba ¢ Hel u
npo(UITaKTHKA

MpernapaToB.
YMeTh: XapakTepu3oBaTh 3HAUCHUE
TOPMOHOB IJIA KU3HCACATCIbHOCTHU
YKUBOTO OPraHnu3Ma; UCI0JIb30BaTh
NpUOOpETEHHBIC 3HAHUS U YMEHUS B
HpaKTquCKOﬁ ACATCIIBHOCTHU U
TIOBCETHEBHOM JKU3HU JIIsl 0€3011aCHOTO
00OpaleHus ¢ JeKapCTB. CPEICTBAMU

57 | 5.Hapkotuueckue Hapxomanwus, 6oproa ¢ [Ipe3enTanus §20 cTp. 159-160 | 29-as,
- BEIECTBA Hel U MpoQuIIaKTHKA. COOOIIEHUS 30-as
58 | 6.bA/lbI Hexeas
Tema 6. UckyccTBeHHBbIE U CHHTETHYECKHE MOJIUMEPHI (SUacoB)
59- | 1-2. UckyccTBEHHBIE Pacnio3naBanue Bonokon | JI.Kommekmus 3HaTh HEKOTOPHIX MPEJICTaBUTEIEH § 21, ymip.1-7 30-an,
60 | mommumepsL 10 OTHOILIEHUIO K HCKYCCTBEHHBIX IMOJMMEPOB U | HICKYCCTBEHHBIX MOJMMEPOB, UX
YPOK KOMITJIEKCHOTO HarpeBaHuIo u BOJIOKOH, U3/I€TNI U3 HUX KJIaCCU(PUKAIIHIO.
npumeHenust 3YH XUMHUYECKUM PEAKTHUBAM. BoJiokHa: cBOMCTBA, MPUMEHEHUE.
yYauMHCs [Tonyuenne [Ipe3enTanus YMeTh NpUBOIUTH TPUMEPHI:
HCKYCCTBEHHBIX HCKYCCTBEHHBIX ITOJIMMEPOB, BOJIOKOH
MOJINMEPOB, KaK
MIPOJIyKTOB XMMHUYECKOU
MO (UKAITIT
MIPUPOJAHOTO
MIOJIMMEPHOTO CHIPhAL.
HckyccTBeHHbIE
BOJIOKHA, UX CBOMCTBA U
MIPUMEHEHHE.
61- | 3-4. CunTeTHUeCKHE Cunrernueckue . Konneknus 3nams NOMUMEPBI, UX KJIacCU(UKALIUIO. §22, ynp.1-4 31-as,
62 | momumepsL. MOJIUMEPBI, CTPYKTYpa CUHTETHYECKUX miuactMacc U | [lmacTtmacchl: CBOMCTBA, IPUMEHEHHE.
YPOK KOMIIJIEKCHOTO MaKpOMOJIEKY BOJIOKOH Y U3/€THUI U3 HUX. Kayuayku: cBoiictBa, npumenenue (P) IIOATOTOBUTHCA K
npumenenus 3YH MIOJIMMEPOB: JINHEWHAs, Ymemy 3anuceIBaTh ypaBHEHHUS pEeaKIUN IPAKTHYECKOH
yYaluMHCs pa3BEeTBIIEHHAA U [Ipe3enTanus MIOJIy4EHUS] CHHTETUUYECKUX MTOJIMMEPOB pabote
MPOCTPAHCTBEHHASI. (peakuuy TMOTUMEpPU3ALINU U
[Tonuatunen. MOJIMKOHICHCALINH )
[Homunponumnex.
Cunretnueckue
BOJIOKHA. CHHTETHYECKUE
Kay4yyKHu.
63 | 5. [IpakTnuyeckas Pacno3znaBanne HNHCTpyKIMs 0 TEXHUKE 3HATh : MpaBUiIa 0E30MMACHOTO OOpAIEHUsI | TTOBTOPEHUE 32-as




padora Ne2 IIJIJACTMACC U BOJIOKOH 6e3omacHoCTH. Habop C TOPIOYMMH U TOKCUYHBIMU BEIICCTBAMH, HeJeJIst
«Pacno3naBanue MaTepHaJiOB U PEaKTHUBOB 71a00paTOPHBIM 000PYIOBAaHHEM.
IJIACTMACC U BOJIOKOH» YMeETh: BBINOJHIATH XUMUYECKUI
VYPpOoK KOMILIEKCHOTO HKCIIEPUMEHT 110 PACMIO3HABAHUIO
npumenenus 3YH m1acTMacce (MoJIM3TUIICHA,
YYaIIMUCS NOJIMBUHUIIXJIOPH/IA,
denondopmanpaeTuaa) U BOJOKOH
(xJI0TIKa, BUCKO3BI, HATYPAJIHOW HIEPCTH,
HATYpPAJIBHOTO IIIEJIKA, aIleTaTa, KalpoHa)
IloBTOpenue (9 yacoB)
64 | 1-2. I'enernueckue [ToBTOpEHUE YMeTh 0CyIecTBIAATh LENOYKU 33-a1
- CBSI3U OPraHUYECKUX MpPEeBpaIICHIH MKy KTaccaMu HejieJIst
65 | Bemects (YII3Y) OpraHUYECKUX U HEOPraHNYECKUX BEIIECTB
C MOMOIIBIO YPAaBHEHUI PEaKIUM.
66 | 3-4. Pemenue [ToBTOpEHUE Pemuth 3amauy B | 34-ast
- pacUeTHBIX U TeTpaan HejieJIst
67 | SKCIIepUMEHTATBHBIX
3amay (YII3Y)
68 | 5.0000muieHHE, [ToBTOpEHME IIOATOTOBUTHCS K
CUCTEMaTH3aIus U K. pabote
koppekuus 3YH no
kypcy 10 knacca.
69 | 6. Hrorosas KonTtpons 3Hanui JunakTuueckue KapTOuKu 35-as
KOHTPOJIbHAs1 padoTa HeJieJIst
Ne3 (K)
70 | 7.AroroBas JIMIaKTHUECKUEe KapTOUKU 35-an
KOHTPOJIbHAas1 padoTa He/telIst
Ne3
71 | 8.AHajau3 OMINOOK, 36-as
JAOMYIIEHHBIX B He/telIst
KOHTPOJIbHOM padore
72 | 9. AHaau3 omMoOoK, 36-as
JAOMYIIEHHBIX B Hene-Jis

KOHTPOJIbHOM padore




