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IInanupyembie pe3yJibTaThl OCBOCHHS Y4eOHOI0 MpeAMeTa, Kypca.
JIMYHOCTHBIE pe3yJbTaThbl

Y yuaroweeocsa 6yoym cgpopmuposanoi:
e B neHHOCTHO-OpHUEHTAMOHHOI chepe — BOCIUTaHNE YyBCTBA TOPAOCTH 32 POCCHUUCKYIO0 XUMHUYECKYIO HayKy, TYMaHHU3Ma, 11eJIeyCTPEMIICHHOCTH;
e B TpynoBoii cepe — TOTOBHOCTh K OCO3HAHHOMY BBIOODPY JaibHeIeld 00pa3oBaTeIbHON U PO(ecCHOHAIbHON TPAaeKTOPHH;
o B no3naBarenbHO# (KOTHUTHBHOM, HHTEIUIEKTYaIbHON) chepe — yMEHHE YIPaBIIsATh CBOCH MO3HABATEIBHOM EATEIIHOCTBIO.
MertanpeamMerHbie pe3yJibTaThl
Pezynamuenvie YY/[
Obyuarowutics Hayuumcs:

e MHCIOJIL30BATh YMCHUS U HABBIKH PA3JIMYHBIX BUAOB MM03HABaTEILHOM JACATCIBHOCTH (CI/ICTCMHO-I/IH(i)OpMaIII/IOHHI)II\/JI aHaJIn3, MOI[CJIHpOBaHI/Ie) JJIA
HU3YUCHUA PA3JIMIHBIX CTOPOH oxpy;xa}omeﬁ ﬂeﬁCTBHTeHBHOCTH;

e YMCHHC OIIPCACIIATH HCIIU 1 3aa491 ACATCIbHOCTH, BI)I6I/IpaTI) CpCAcCTBa pCain3allvi LECJIN U IPUMCHATDb UX HA IPAKTHKE;

e HCIIOJIB30BATh YMEHHE FTEHEPUPOBATH UJCH U OMPEIENATh CPEJICTBA, HEOOXOAUMBIE JIJISl MX Pealiu3allii; UCIIOJIb30BATh CXEMBbI JIJISl BBIMOTHEHUS
3aaHUI;

e IUIAHUPOBAThH CBOE BHICKA3BIBAHUE (BBHICTPANBATH MOCIEAOBATEIHLHOCTD MPEIIOKEHHH JITIsl PACKPBITHS TEMBI);

e IUIAHUPOBATH MOCJICIOBATEIIFHOCTE ONEPAIMA HA OTJCIBHBIX dTalax ypoKa;

e (uKcupoBaThH B KOHIIE YPOKa yIOBICTBOPEHHOCTH/HEYIOBIETBOPEHHOCTH CBOEH pabOTOI Ha ypOKe;

e  KOHTPOJUPOBATH U KOPPEKTHUPOBATH CBOE MTOBEICHHE MO OTHOIICHHUIO K CBEPCTHUKAM B X0JI€ COBMECTHOM JIeATEITHHOCTH.
Ilo3nasamenvnvie YY/1
Obyyarowuticss Hay4umcsi:

e HCHOJb30BATH YMEHHS U HABBIKU PA3TUYHBIX BUJIOB IT03HABATEILHOM JIEATETLHOCTH (CUCTEMHO-UH(OPMAIIMOHHBII aHaAIN3, MOJEITUPOBAHHE) TS
W3y4YEeHU ;

e HCHOJb30BATh OCHOBHBIE MHTEJUIEKTYaJIbHbIE ONepaiu: (GopMyIupoBaHe TUIIOTE3, aHAJIU3 U CUHTE3, CpaBHEHUE, 00001IeHNe, CHCTeMaTH3aIus,
BBISIBJICHHE TPUUNHHO-CJIEICTBEHHBIX CBA3€H, MONCK aHAJIOTOB; TOHUMATh COJIEp’KaHUe TEKCTa, HHTEPIPETUPOBATH CMBICH, (PUKCHUPOBATh
NOJYYEHHYIO0 HH(OpPMAIIHMIO B BUJIE 3aMKcell, pUCYHKOB, ¢poTorpaduit, Tabuui;

e AHAJIMU3UPOBATH 00BEKTEI CXEMbI, pPUCYHKHU C BBIACIICHUEM OTJIMYUTCIIBHBIX IIPU3HAKOB,



UCIIOJIb30BaTh PA3JIMUHbIe HICTOUHUKH JJIS TOJIYYEHHUs] XUMUUYECKONH NHPOPMaIUK, TOHUMaHHE 3aBUCUMOCTH COZIepKaHusl U (POpMBbI IIPECTABICHUS
UH(OPMALIUK OT LeJe KOMMYHHUKAIMK U ajipecaTa

yCTaHaBJIMBATh IPUYNHHO-CIICICTBEHHBIE CBSI3U MEX/1Y SBJICHUSAMM;
CTPOUTH paccykAeHHEe (WIN JOKa3aTeNbCTBO CBOEH TOUKH 3pEHHUs) II0 TEME YPOKA B COOTBETCTBUU C BO3PACTHBIMU HOPMaMU;
IPOSIBIIATH UHIAMBUAYaAIbHbIE TBOPUECKUE CIIOCOOHOCTH IIPU BBINOJIHEHUH 3aJJaHUI;

MOACIINPOBATH O6’beKTLI, SABJICHUA U CBA3U B OKPYXKAOIIEM MUPC (B TOM YUCJIC CBA3HU B IIPUPOJAC, MCKIAY OTPACIIAMHU S3KOHOMUKH,
IMPOU3BOJCTBCHHLIC HGHO‘IKI/I).

KommyHukatusubie YY /|

Obyuarowutics Hayuumcs:

BKJIIOUATHCS B KOJJIEKTUBHOE 00CYK/IE€HHE BOIPOCOB C YUYUTENIEM U CBEPCTHUKAMU;
(GbopMyIMpPOBaTh OTBETHI HA BOIIPOCHI;

CJIyIIaTh MapTHEPA 1O OOIICHUIO U ISATSILHOCTH, HE IepeOrBaTh, HE OOPBHIBATH HA MIOJYCIIOBE, BHUKATh B CMBICI TOTO, O YEM TOBOPHUT
co0eCeHUK;

JIOTrOBAapHUBATHCS U MIPUXOJUTH K OOLIEMY PEILIEHUIO PU BHIIIOJHEHUH 3a/1aHUil;

BBICKa3bIBaTh MOTUBUPOBAHHOE CYX/IEHHE M0 TeEME ypoKa (Ha OCHOBE CBOETO ONBITAa U B COOTBETCTBUU C BO3PACTHBIMU HOpPMaMH);
NOJ/IEP>)KUBATh B XO/I€ BBITIOJIHEHUS 331aHUs 100poXkKenaTeaIbHOe 00IeHHe PYT C IPYTroM;

IpU3HABaTh CBOU OIIMOKHU, O3BYYUBATh MX, COTIALIATHCS, €CIIM Ha OIIMOKHU yKa3bIBalOT IPYTHE;

yIOTPEeOIATh BEKIMBBIE CJI0BA B CIIyyae HEPaBOThHI

MOHMMATh U IPUHUMATh 3ajjauy COBMECTHOM paboTh! (TapHOM, rpyNIoBoii), pacpeAensTh POJIH P BHIITOJIHEHUH 3aJaHHI;
CTPOUTH MOHOJIOTHYECKOE BbICKa3bIBaHUE, BIAJIETh TUATIOTHYECKOi popMoii peunt (¢ yd€ToM BO3pPACTHBIX OCOOEHHOCTEMN, HOPM);
TOTOBUTH HEOOJIBIIINE COOOIIEHMS, TPOEKTHBIE 33/1aHUSI C TOMOUIBIO B3POCIBIX;

COCTaBIITh HEOOJIBIIINE pacCKa3bl Ha 3aJaHHYIO TCMY.

IIpeaMeTHBIE pe3yJbTAThI

8 NO3HABAMENbHOL C(bepei

AaBaTb ONPCACIICHHUA U3YUCHHBIM ITOHATUAM, OIMMCBIBATH JEMOHCTPALUMOHHBIC U CaMOCTOATCIIbHO IMMPOBEACHHBIC DOKCIICPUMEHTEI, UCITOJIB3YA JIA 3TOr'0
€CTEeCTBEHHBIN (pYCCKI/Iﬁ, pOI[HOﬁ) SA3BIK U A3BIK XUMHU, OOBSICHATH CTPOCHUC U CBOMCTBa N3YUCHHBIX KJIACCOB HCOPTAHNYCCKUX U OPTaHNYCCKUX

3



COEMHEHUH; KiacCU(PUIMPOBATh N3yUYEHHBIE OOBEKTHI U SIBICHUS; HAOI0JAaTh JEMOHCTPUPYEMBIE U CAMOCTOSITEIBHO MPOBOAUMBIE ONBITHI, XUMHYECKHE
peaKIyu, IPOTEKAOIINE B IPUPOJIC U B OBITY; MCCIIEAOBATh CBOMCTBAa OPraHUYECKUX BEIIECTB, OMPEALIIATh UX MPUHAICKHOCTh K OCHOBHBIM KJ1accam
COeZIMHEHUI; 06001aTh 3HaHUS U JieJ1aTh 000CHOBaHHbIE BHIBO/IbI O 3aKOHOMEPHOCTSX U3MEHEHUS CBOMCTB BELIECTB; CTPYKTYPUPOBATh YUEOHYIO
UH(POPMALINIO; UHTEPIPETHPOBATH MHPOPMAITUIO, TOTYYSCHHYIO U3 IPYTHX HCTOYHUKOB, OLIEHUBATH €€ HAYYHYIO JJOCTOBEPHOCTH; OOBACHSTH
3aKOHOMEPHOCTH ITPOTEKAHUS XMMUYECKHUX PEaKIHii, IPOrHO3MPOBATh BO3MOKHOCTD UX IPOTEKAHMS Ha OCHOBE 3HAHUMI O CTPOEHUH BEILECTBA U 3aKOHOB
TEPMOJAMHAMUKH; MOJEIMPOBATE CTPOCHUE MPOCTEUIINX MOJIEKYJI HEOPTaHUUECKUX U OPraHUYECKHUX BEIECTB, KPUCTAIUIOB; IPOBOAUTH PACUYETHI 110
XUMHUYECKUM (hOpMyJIaM U ypaBHEHUSIM; XapaKTePU30BATh U3yUEHHbIE TEOPHH; CAMOCTOATENIBHO JOOBIBaTh HOBOE AJIsl ce0s1 XUMUYECKOE 3HAHUE,
UCTIONB3YS JIJIsl 3TOTO AOCTYIHBIE HCTOUHUKY HH(pOpMAaIuy;

8 YCHHOCIHO-0PUCHMAUUOHHOU cd)epe — aHAJIM3UPOBATH U OLUCHUBATH IIOCICACTBUA I Opr}KaIOIHeﬁ Cpeabl OBITOBOM U HpOPI3BOI[CTBCHHOI>i
JACATCIIBHOCTH YCJIOBCKA, CBSI3aHHOM C nepepa60TK0171 BCIICCTB,

8 Mpy00e6oli cghepe — CaMOCTOSITEIHHO TUIAHMPOBATH U MIPOBOJANTH XUMUYECKUI SKCIIEPUMEHT, COOII01as IpaBuiia 6e30nacHoi paboThI ¢ BEIIECTBAMH U
1ab0paTOPHBIM 000PYI0OBAaHUEM;

8 chepe bezonacnocmu HcuzHedesmenbHOCHU: OKa3bIBaTh TIEPBYIO TOMOIIb IPU OTPABIICHUSX, 0KOTAX U APYIHX TPAaBMax, CBSI3aHHBIX C BEIECTBAMH U
1a00paTOPHBIM 000PYIOBAaHHEM.

2. COAEPKAHUE YYEBHOI'O KYPCA
Tema 1 Crpoenne u kiaaccupuxanus opranndeckux coequnenuii (5 v)

Knaccugukanust opraHnuecKuX COeIMHEHNH 110 CTPOCHUIO YTJIEPOJHOTO CKEJIeTa»: alMKIMYeCKHe (aJIKaHbl, aJIKEHbI, aJIKUHBI, aIKaJUCHBI), KapOOLUKINIECKUE
(UMKII0ANKaHKI U apeHbl) U reTepolukindeckue. Kiaccudukanus opraHndeckux COeJMHEHUH M0 GYHKIIMOHAIBLHBIM TPYIINaM: CIIUPTHI, PEHOIIBI, POCTHIE 3PUPEI,
AIbJICTU/IbI, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CJIOXKHBIE dPHUPHI.

Howmenknarypa tpuBnanbsHasi, paunonansHas u MIOITAK. PannonanbHas HoMeHKIaTypa Kak npenmectseHHUK HoMeHkaatypsl MFOITAK. [Tpunnumer o0pasoBanus
Ha3BaHM opranmyeckux coenuHenuii mo MFOITAK: 3amenienus, pogoHadanbsHON CTPYKTYPBI, CTAPIIMHCTBA XapaKTEPUCTHYSCKHUX TPyl (a1(aBUTHBIN MOPSIOK).

CTpyKTypHast ©30MEpHS U €€ BUIbI: H30MEPUS KYTJIEPOIHOTO CKEJIETa», N30MEPHS MOJ0KEHUS (KPaTHO! CBSI3H U (PYHKIIMOHAILHON TPYIIIbI), MEXKKJIACCOBAS H30MEPHSL.
IIpocTpaHcTBeHHAs H30MEPHS U €€ BHJIBL: TeOMeTpHUYecKas 1 onTuyeckas. bruonormueckoe 3HaueHne onTuyeckoi nzomepuu. OTpakeHne 0COOEHHOCTEN CTPOEHUS
MOJIEKYJI TEOMETPUIECKHIX M ONTHYECKHUX N30MEPOB B X Ha3BAHUSIX.

Jdemoncrpauuu. O0pa3isl NpeIcTaBUTENEH Pa3INIHbIX KJIACCOB OPraHMYECKUX COSJMHEHUH 1 IapOCTePKHEBbIE WIIM 00bEMHBIE MOJEIH UX MOJIEKYJ1. TaOnuis!
«Ha3Banwue ankaHOB M aKWIBHBIX 3aMecTuTeNnei» n « OCHOBHBIE KJIacChl OpraHMuecKuX coenrHeHui». lllapocrep:kHeBbIe MOIEIH OPTaHUYECKUX COSTNHEHHH

Ppa3JINYHbIX KJIaCCOB. MO,ZICJ'II/I MOJIEKYJ U30MEPOB PAa3HBIX BUJI0OB U30MEPHU.

PacueTHble 3a1a4u Ha BEIBOA MOJIEKYJISIPHON (POPMYJIBI



Tema 2 XHUMHYECKHe PeAKIUH B Oprannveckoi xumuu (4 u)
ITonsTre o peakusx 3aMmenieHus. ['anoreHupoBaHue aJKaHOB U apEHOB, MIEIOYHON THAPOIIN3 TaJOrCHAIKAHOB.
[HonsTre o peakiusax nmpucoenuHeHus. | mapupoBanne, ruAPOTraIOreHUPOBaHNE, TAIOTeHUPOBaHUe. Peakny moamMepu3aui U MOJTUKOHISHCAITHH.

IIonsTue o pCaKuuAX OTUICTIIICHUS (BJ'II/IMI/IHI/IpOBaHI/Iﬂ). IIGI‘I/II[pI/IpOBaHI/IG aJIKaHOB. ﬂeFHﬂpaTaHI/IH CIIMPTOB. HCFHI{pOXJ’IOpHpOBaHI/IC Ha NpuMEpPEC rajJiorcHaJIKaHoB.
Ilonsarue o KPCKHHI'C aJIKAHOB U ACTIOJIMMEPHU3AIUU ITOJITUMEPOB.

Peakuuu uzomepuszanuu.

l'oMonuTHYeCKHii U TeTePOTUTHIECKAN Pa3phiB KOBAJICHTHOW XUMHUYECKOH CBSI3H; 00pa3oBaHUe KOBAJICHTHOM CBSI3H 10 TOHOPHO-AKIENTOPHOMY MexaHnu3Mmy. [lorstre o
HyKieoduie u snextpodmie. Kimaccnpukanus peaknii 1o THITY pearupyomux 4acTull (HyKiIeo(hniIbHbIE U AIeKTPO(QUIbHBIC) U MTPUHIIUITY U3MEHEHHUS COCTaBa
MOJIeKYJIbl. B3anMHOE BIIMSTHEE aTOMOB B MOJIEKYJIaX OPTaHMUYECKHX BellecTB. IHAYKTHUBHBIN U Me3oMepHbIH 3¢ dekThl. [IpaBuino MapKoBHUKOBA.

PacuerHble 3a1a4un. 1. Berarcnenne BpIXoa MpOAyKTa peakiuy OT TEOPETUIECKH BOZMOYKHOTO.

Jemoncrpannn. O6eciBeunBaHre OPOMHON BOJBI STHIICHOM H arieTuiieHoM. [lonmydenue genonodopmanbaeruHoi cMoibl. Jlenonumepu3anust Moau3THICHA.
[Tomygenue stmnena u 3raHona. KpekuHr kepocuHa. ['opeHre MeTaHa Wil MPOIIaHOOYTaHOBOW cMecH (M3 Ta30BOM 3a)KUTAIIKH).

Tema 3 Yraesogopoasi (20 u)

Ankanwvl. 'oMmonoruueckuii psa 1 oomas Gpopmyna ankaHoB. CTpoeHHE MOJIEKYJIBl METaHa U APYTUX ajkaHoB. M3omepus ankaHoB. @u3ndeckue CBONCTBA aJIKaHOB.
Ankansbl B ipupojie. [IpoMblIlieHHbIe CIOCOOBI MOMyYeHNs: KPEKUHT AJIKaHOB, (PpakIMOHHas Nieperonka Heru. JlabopaTopHsie criocoObl MOMYYEeHUs ATKAHOB: CHHTE3
Bropna, nekapOokcuarpoBaHue cojieii KapOOHOBBIX KUCIIOT, TUAPOIHN3 KapOuaa amoMuHusl. Peaknnu 3amenienus. ['opeHre alkaHOB B pa3IHYHBIX yCIOBHUSX.
Tepmuueckoe paznoxxeHue ankanos. M3omepuzanus ankanos. [Ipumenenue ankanoB. MexaHu3M peaklUK paJuKaJbHOTO 3aMeLIeHus, ero craauu. [Ipakrnyeckoe
UCIIOJIb30BaHME 3HAHUH 0 MeXaHHu3Me (CBOOOTHO-PaIMKaIbHOM) PEaKUid B IpaBUiIax TEXHUKHA 0€30IaCHOCTH B OBITY M Ha IIPOU3BOJCTBE.

Anxkenwt. 'omonioruueckuil psn u oOmas ¢popmyiia ankeHoB. CTpoeHHE MOJIEKYIIbI STUIICHA U JPYTUX aJIKEHOB. V30Mepus ajkeHOB: CTPYKTYpHas U [IPOCTPAaHCTBEHHAS.
Homenxknarypa u ¢pusnueckre cBOWCTBa ankeHoB. [lomyueHne 3STHIeHOBBIX YIIIEBOJOPOAOB U3 aJKaHOB, FAJIOTCHAIKAHOB U cIUPTOB. [lomsipu3anus n-cBA3M B MOJIEKYyJIaxX
AJIIKeHOB Ha npumMepe nporneHa. [lonstue 06 nnayktuBHOM (+) addexre Ha mprmMepe MoIeKyIbI IporieHa. Peakny npucoennHeHus (rajJloreHupoBaHue,
THIPOTAIIOTEHUPOBAaHUE, THIpaTallis, THAPUPOBAHHUE). Peakini OKMCICHNS U TIONMMEpH3aIiy alkeHoB. [[puMeHeHre alKkeHOB Ha OCHOBE UX CBOMCTB. MeXaHn3M
peaKiuu 3IeKTPOUILHOTO IPUCOeINHEHNS K ankeHaM. OKHCIICHUE alKeHOB B «MATKUX» U «OKECTKUX» YCIIOBHSX.



Anxunst. 'omonorudeckuii pan ankuaoB. O0mas hopmyna. CTpoeHre MOJIEKYIIBI alleTHIIEHA U JPYTUX anKkuHOB. M3omepus ankuHOB. HoMeHKIaTypa areTHiaeHOBbIX
yraeBooponoB. [lomydenne amknHOB: METaHOBBIN M KapOMIHBIN criocoObl. PU3NYECKre CBOMCTBA ATKMHOB. Peakiiny npucoenHeHNs: TaJOTeHHPOBaHHE,
TUAPOTAIOTCHUPOBaHue, ruaparanus (peakius Kyueposa), runpupoBanue. Tpumepusanus arietuneHa B 0eu3oi. [Ipumenenue ankuaoB. OkucieHue ankuHoB. OcoObie
CBOMCTBA TEPMUHAIBHBIX AJIKMHOB.

Anxaduensr. Obmas Gpopmyna ankaaneHoB. CTpoeHrne MoJeKy. M3oMepus n HOMEHKIIaTypa ajnkaaneHoB. Puszndeckue cBoiicTBa. B3anMHOe pacmionoxeHne T-cBi3ei B
MOJIEKYJIaX aJIKaJMCHOB: KyMYJIMPOBAHHOE, COMPSKECHHOE, N30JIMPOBaHHOE. OCOOCHHOCTH CTPOSHUS CONPSIKEHHBIX aJKaJMCHOB, UX MMOJIyYeHUE. AHAJIOTHS B
XUMHYECKUX CBOHCTBAaX AJIKCHOB U allkaueHOB. [lonuMepusanyst ankaaueHoB. HaTypanbHbIi 1 CHHTeTHYECKHiA Kayuyku. Bynkanu3samus kayuyka. Pesuna. Padotsr C.B.
Jlebenera. OcoOeHHOCTH peaknnii MPUCOSTUHEHNS K ATKaINEHAM C COTPSHKEHHBIMH TT-CBSI3SIMHU.

Luknoankansl. lloHATHE O IUKJIOATIKAHAX M UX CBOMCTBax. [‘'oMonoruueckuii psa u obas popmyia rukioankaHoB. Hanpsikxenue mukna B C3Hg, C4Hg 1 CsHyy,
koHpopmaruu CsHyp. M3oMepust uk10amKaHoB (10 «YTIIEPOIHOMY CKEIIETY», Yuc-, MPAaHc-, MEXKIIACCOBas). X UMUYECKHE CBOMCTBA ITUKJI0AIKaHOB, TOPCHHUE,
pas3ioxeHne, paaruKaibHOE 3aMeleHue, n3omepursanus. OcoOble CBOHCTBA IUKIIONPOIIaHa, IIMKIO0YTaHa.

Apenwt. benzon kak npeactaButenb apeHoB. CTpoeHre MoJIeKybl Oen3oia. ConpsokeHne m-cBsizeid. M3oMepust 1 HOMEHKIIaTypa apeHoB, UX noixydenue. ['omomnoru
Oenzoua. Biusiaue O0KOBOM LieNM Ha AIEKTPOHHYIO IJIOTHOCTH CONPSKEHHOro TT-00J1aka B MOJIEKYJIaX TOMOJIOTOB O€H30I1a Ha IpUMepe TOIyoJia. XUMHUUECKHE CBOHCTBA
OeHzoua. Peakuun 3aMereHus ¢ ydactieM OeH3071a: raloreHUpOBaHue, HUTPOBaHUE U alKuiinpoBaHue. [Ipumenenue 6eH3ona u ero romosoros. PagukansHoe
XJIOpUpOBaHUe OeH301a. MeXaHU3M H yCIOBUS MPOBEACHUS PEaKIMU PaJuKaIbHOTO XJIOPUpOBaHus OeH3oma. Karanutiuueckoe ruprpoBanue OeHzona. Mexanusm
peaxiuii 3eKTpoQUIBHOTO 3aMEIeHHS: TaJOreHUPOBAaHUS 1 HUTPOBAaHHS OEH30J1a B ero roMoJioroB. CpaBHEHHE PEaKIIMOHHOM CIOCOOHOCTH OEH30J1a M TOJIyoJa B
peakuusx 3aMeieHus. OpueHTupymouee aeictsre rpymnmsl atoMoB CHz;— B peakuunsix 3amenieHus ¢ yuactueM toiyona. Opuentantsl | u 1l pona B peakumsix
3aMeIICHUs ¢ yJacTHEeM apeHOB. Peakuny GOKOBBIX Lienel alkuiaOeH30510B.

Pacuernble 3anaun. 1. Haxoxaenue MoneKyasipHON OPMYITBI OPraHMUECKOT0 COeTMHEHHS 110 Macce (00beMy) IMIPOAYKTOB cropanus. 2. HaxoxxieHrne MoJIeKyIsipHON
(hopMyIIBI BeLIeCcTBa 10 €0 OTHOCUTEIBHOM INIOTHOCTH U MacCOBOH JI0JI€ 2JIEMEHTOB B coeAnHeHMAX. 3. KoMOMHUpPOBaHHbIE 3a1a4H.

Hemoncrpannu. [TonydeHne MeTana U3 aleTata HaTpUsl ¥ THAPOKCHIA HATpUsL. Mojieni MOJIeKyIT allKaHOB — IIapoCcTep)KHEBBIE U 00beMHbIe. ['opeHne MeTaHa,
npornaHoOyTaHOBOW cMecH, apaduHa B YCIOBHUIX M30bITKA U HEAOCTATKA KUCIOpoaa. B3peIB cMecu MeTaHa ¢ Bo3ayxoM. OTHOIIIEHHE METaHa, MPOMaHo0yTaHOBOH
cmecH, OeH3mHa, napaduHa K OpoMHOM BO/Ie M PacTBOPY IEpMaHraHaTa Kaiuus. B3pbeIB cMecu MeTaHa u XJIopa, HHAIMAPYEMBIH ocBelieHreM. BoccTanoBieHne okcuaa
menu (1) mapadunom.

H_[apOCTep)KHeBBIe U 00bEMHEIE MOZCIIN MOJICKYJI CTPYKTYPHBIX U IPOCTPAHCTBCHHLIX NU30MCPOB AJIKCHOB. OO0BbeMHBIE MOJCIIN MOJICKYJT aJIKCHOB. HOqueHI/Ie OTCHA U3
9TaHOJIa. O6GCLIBG‘II/IB3HI/IG OTCHOM 6p0MH01>i BOJBI. O6€CLIB€LII/IBaHI/I€ OTCHOM pAacCTBOpa IICpMaHraHaTa Kajius. FOpeHI/IC OTCHA.

ITonyuenue arneTmiieHa u3 kapouaa kanpiusa. Ou3ndeckue cBoicTBa. B3anMoaeiicTeue anermieHa ¢ 6poMHoi Bogoi. BzanmoelicTBre aneTuieHa ¢ pacCTBOPOM
nepMaHranara kanus. ['openue anerwieHa. BzaumoelicTBre aneTuiieHa ¢ pacTBOPOM COJIM MEAY W cepedpa.
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Mopgenu (mapoctep>kHeBbIe M 00bEMHbIE) MOJIEKYJI aJIKaIMEeHOB C PA3IMYHBIM B3aHMHBIM PACIIOJIOKEHHEM T-cBs3eil. Jlenonmmmepnsanms kaydyka. Monenu
(mmapocTepKHEBbIE 1 00BEMHBIE) MOJICKYJT AJIKAJIUCHOB C Pa3IMYHBIM B3aNMHBIM PAaCHOIOKEHNEM TT-CBsi3el. Koarymsms MieqHoro coka KaydyKOHOCOB (MoJtodas,
0JlyBaHYMKOB MM (puKkyca).

[apocTepxHEBBIE MO MOJIEKYJT ITUKIOATKAHOB U ankeHoB. OTHOIIEHHE TUKIOTeKCaHa K pacTBOPY MepMaHTaHaTa Kajusi 1 OpOMHOM BOJIE.

lapocTtepxHEBbIe 1 0OBEMHBIE MOJIEITU MOJIEKYJ O€H3071a U ero ToMoIoroB. OTHOIEHHE OeH30J1a K OpPOMHOI BOZIe M pacTBOPY MepMaHranaTa kanus. [lomyueHue
HUTpoOeH30ma. O0eclBeYNBaHUE TOIYOJIOM IMOAKHUCICHHOTO pacTBOpa MepMaHTaHaTa Kanus 1 OPOMHOM BOJIBI.

JlabopaTopHble onbIThI. 1. [locTpoeHne Mozeneit Monekys ankaHoB. 2. CpaBHEHHE MJIOTHOCTU M CMEIIMBAEMOCTH BOABI M YIieBo1opooB. 3. [locTpoenne moneneit
MOJIeKy ankeHoB. 4. [loryyenue aneTuieHa 1 ero peakiuy ¢ OpoOMHOI BOJION M pacTBOPOM I€pMAHTaHaTa Kalus.

Tema4 Cnuptsl 1 (enosni (8 u)

Cnupmout. CoctaB 1 Ki1accuukanus cnuptoB. M3oMepus ciupToB (M0JI0KEHUE THAPOKCHIIBHBIX TPYIIL, MEKKIACCOBAs, KYTIIEPOIHOTO CKeneTay). duszndeckue
CBOICTBA CIIUPTOB, UX MOJydeHue. MexxMomeKysipHas BONOpoaHast CBs3b. OCOOEHHOCTH 3JIEKTPOHHOIO CTPOCHHUS MOJIEKYJI CIIUPTOB. X UMUYECKHE CBOWCTBA CIIMPTOB,
00yCJIOBJIEHHBIEC HATMYMEM B MOJIEKYJIaX THAPOKCUIBHBIX TPYIIL: 00pa30BaHKE aJIKOTOJISITOB, B3aUMOJCHCTBHUE C TaJIOTCHOBOOPOAAMU, MEXKMOJIEKYJIISIpHAS U
BHYTPUMOJIEKYJISIpHAs ACTUIPATAIHA, STepUPUKAINS, OKUCICHUE U IeTUAPUpoBaHue cnpToB. OCOOCHHOCTH CBOMCTB MHOTOATOMHBIX CITUPTOB. KauecTBeHHas peakius
Ha MHOTOATOMHBIE criupThl. HempeensHble 1 apomMaTrieckue cnupThl. BaxkHeilme npeacTaBuTeNny CIUPTOB.

@enonvr. Genom, ero GuU3NUECKUE CBOWCTBA U TIOJTyueHHe. XUMHUYECKUE CBOMCTBA (peHoma kak (yHKuus ero ctpoeHus. KuciorHsie cBoiicTBa. B3anmHoe BiusiHHuE
aTOMOB U I'PYII B MOJIEKYyJIaX OpraHMYECKUX BELIeCTB Ha mpumepe ¢enomna. [lonmukonnencanus gpexomna ¢ popmanpaerugom. Kauectsennas peakiys Ha (eHOI.
[Ipumenenue penona. Kinaccuduxauus Gpenonos. CpaBHEHHE KUCIOTHBIX CBOMCTB BELIECTB, COAEPKAIIUX THAPOKCUIBHYIO I'PYIINY: BOJBI, OAHO- 1 MHOTOATOMHBIX
CHHUPTOB, (peHomna. DneKTpopMIbHOE 3aMeLIeHHE B OEH30IbHOM KoJiblie. [[puMenenre npon3BoAHbIX GeHoa.

PacuerHble 3agaun. BeraucneHus no TepMOXUMHYECKAM YPAaBHEHUSAM.

3. Jemoncrpauun. Ousnyeckne CBOMNCTBA 3TaHOJA, MponaHona-1 u Oyranona-1. lllapoctep:kHeBble MOJEIN MOJIEKYJT H30MEPOB C MOJIEKYJISIPHBIMU (popMyTamMu
C;HgO n C4H;00. KonmuecTBeHHOE BBITECHEHHME BOJOpOJa M3 cnupra HarpueMm. CpaBHEHHE peakuuii TOPEHHsS STHIOBOTO M IMPOIWIOBOTO crupToB. CpaBHEHHE
CKOPOCTEH B3aUMOJEHCTBHS HATPHs C 3TAHOJIOM, MPOIMAHONOM-2, riunepuHoM. Ilomyuenne mpocroro adupa. Ilomyuenne cnmoxxknHoro 3¢dupa. Ilomyuenne steHa u3
sTaHoina. PactBopumocts heHoIa B BoAe MpH 0OBIYHON M MOBBILICHHON Temreparype. BoitecHeHne ¢eHona u3 deHossTa HaTpusl yroJibHO! KucinoTol. Peakuus deHona
¢ xaopuaom xenesa (I1I). Peakuus deHona ¢ hhopManbaeruaom.



JlaGopaTopubie onbIThl. 5. [TocTpoeHre MoJienei MOJIEKYJI H30MEPHBIX CIUPTOB. 6. PACTBOPUMOCTE CIIUPTOB € PA3TUYHBIM YUCIOM aTOMOB YTIIepoJia B Bojie. /.
PacTBOpHMOCTH MHOTOATOMHBIX CITUPTOB B BojC. 8. B3anmozeicTBre MHOIrOATOMHBIX CIIHUPTOB ¢ ruapokcuaoM meau (II). 9. BzaumopeiictBrue BogHOro pacreopa GpeHoiia
¢ OpoMHO¥1 BOJION.

Tema 5 Adasaeruanl. Keronst (7 u)

CtpoeHue MOJIEKYJ albACTHIOB U KETOHOB, UX U30MEpHUs U HOMEHKIaTypa. OCOOCHHOCTU CTPOCHHUS KapOOHMILHOM Ipymibl. dusndeckre cBoiicTBa (popmainbaeruia u
ero romoJoroB. OTAeIbHBIC MPEACTABUTENN ANBJCTUIOB U KETOHOB. XMMUYCCKUE CBOMCTBA aJIbICTHIOB, OOYCIIOBICHHBIC HATMYUEM B MOJICKYJIC KApOOHUIILHOM IPYIIITBI
aToMOB (THIPUPOBAHUE, OKUCIICHUE aMMHAaYHBIMH PacTBOpaMu okcuna cepebpa u ruapokcuna meau (11)). KauectBeHHbIE peakiiny Ha anbIeru/bl. Peakims
nonuKoHAeHcaru Gopmanbaeruna ¢ perorom. OcoOEHHOCTH CTPOCHUS M XUMUIECKHX CBOMCTB KeTOHOB. HykiteoduinbpHOe prcoeAnHEHNE K KapOOHUIHHBIM
COCIUHCHUAM. HpI/ICOGILI/IHCHI/Ie nuaHoBoAgOpoaa 1 FI/II[pOCYJIL(bI/ITa HaTpus. Bs3aumHoe BausiHue aTOMOB B MOJICKYJIax. raIIOI‘CHI/IpOBaHI/IC aJIbACTU 0B 1 KETOHOB I10
HOHHOMY MCXaHHU3MY Ha CBCTY. KauectBennas pCaKknusa Ha MCTUIIKCTOHBI.

JemouncTpanuu. [llapoctep:kHeBbIe MOAEIN MOJIEKYIT allbIETUA0B U U30MEPHBIX UM KeTOHOB. OKHciIeHne OeH3aIbaeria Ha Bo3Lyxe. Peakius «cepeOpssHOro 3epKaiay.
Oxucienue anpaeruoB ruapoxcuom meau (11).

Jla6opaTopHbie onbIThI. 10. [locTpoeHne Mozemei MoKyl H30MEPHBIX allbIeTHAOB U KeTOHOB. 11. Peakius «cepebpsiHOTO 3epKanay. 12. OKucieHne ajabaeruioB
ruapokcunom meau (I1).

Tema 6 KapGoHoBbIe KHCI0TDI, CJI0KHBIE YPUPBI U sKUPbI (7 )

Kapoonoswvte kucnomer. CtpoeHre MoOJIEKyJ1 KapOOHOBBIX KUCIOT M KapOOKCUIbHOM TpyIsl. Knaccudukaims 1 HOMeHKIaTypa KapOOHOBBIX KHCIOT. Duznueckue
CBOICTBa KapOOHOBBIX KHCIIOT M MX 3aBUCUMOCTh OT CTPOSHUS MoJieKyJ. KapOOHOBBIE KUCIOTHI B ipupoze. bromornyeckas pois KapOOHOBBIX KACIOT. O0IIHe CBOKWCTBA
HEOPraHMYECKUX M OPraHMYECKUX KUCIIOT (B3aUMOJICHCTBHE C METAIUIAMU, OKCHJIAMH METAJJIOB, OCHOBAHHUSIMH, COJISIMH). BiinsiHUE YIIIEBOJJOPOJHOTO paiuKaia Ha CHITY
KapOOHOBOM KUCIIOTHI. Peakiust sTepuukaiyu, yCIoBUs €€ MPOBEACHHU. X UMUUCSCKUE CBOMCTBA HEMPEACIbHBIX KAPOOHOBBIX KUCIIOT, 00YCIOBJIICHHBIC HAIMYUEM TT-
CBSI3U B MOJIeKyJie. Peakiyu snekTporiIbHOTo 3aMeIIeHns ¢ y9acTHeM O€H30MHON KUCTOTHI.

Cnoacnpte 3¢pupui. CTpoeHue CIoXHbIX 3¢upoB. M3oMepus ClIoKHBIX 3PHUPOB (KYTIEPOAHOTO CKEJIeTa» U MeXKiaccoBast). HoMeHKnaTypa CioXHBIX 3(UpOB.
OO0patuMocTh peakiuy 3TepruUKaIN, THIPOJIN3 CIOKHBIX d3PUpoB. PaBHOBeCcHe peakiun dTepruduKauu — TUApoin3a; (akTophl, BIUSIONME Ha Hero. Perienne
pacyeTHBIX 3a]]a4 Ha OTpe/ielieHHE BBIX0/1a IPOIyKTa peakuu (B %) OT TEOPETUIECKH BOZMOKHOTO, YCTaHOBJICHUE (POPMYIIBI M CTPOCHUS BEIECTBA IO TPOYKTaM €ro
cropanust (MU THIPOIIN3a).

ZKupot. Kupbel — crioxubie 3QUPHI TIUIeprHa 1 KapOOHOBBIX KuCI0T. CocTaB u cTpoeHue xupoB. HoMeHknarypa u kinaccudukanus sxupos. Macina. JKupsl B npupo/ie.
buonornueckue pynkunu xxrupos. CBoiicTBa xupoB. OMBUIEHHE KUPOB, MOTy4YeHNEe MblIa. OObSICHEHHE MOIOIINX CBOWCTB MbLIa. | maprpoBaHue KUIKUX KUPOB.
Maprapus. Honstue o CMC. O6bsicHenne Morouux cBoiicts Mbuta 1 CMC (B cpaBHEHHH).
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JleMoHcTpamuu. 3HaAKOMCTBO ¢ (PU3NIECKUMH CBOMCTBAMU HEKOTOPBIX KapOOHOBBIX KHCJIOT: MypPaBbHHOM, YKCYCHOH, IPOITMOHOBOM, MacJISIHO#H, IIIaBeJIEBOH, TMMOHHOM,
OJICMHOBOH, CTEapHHOBOM, OeH30itHOM. Bo3ronka 0eH30iHOM KUCIOTEL. OTHOIICHHE Pa3TUIHBIX KapOOHOBBIX KHUCIOT K Bojie. CpaBHEHHE KUCIOTHOCTH CPEIbI BOTHBIX
PacTBOPOB MYypPaBBUHOM U YKCYCHOM KHCIOT OJJUHAKOBOM MOJIsIpHOCTH. [lonydyeHre NpUsTHO MAaXHYIIEro CIOKHOTO 3dupa. OTHOIICHHE K OPOMHOM BOJIE ¥ paCTBOPY
TIEpMaHTaHaTa KaJius MPeJIeIbHON U HenpeeIbHOM KapOOHOBBIX KuCOT. [1lapocTep:kHEBbIE MOIEIN MOJISKYJI CIIOKHBIX 3(UPOB U H30MEPHBIX UM KapOOHOBBIX KUCIIOT.
OTHOIIIeHnEe CITMBOYHOTO, TTOICOTHEYHOTO M MAIIITHHOTO Macia K BOJHBIM pacTBOpaM OpoMa U epMaHraHaTa Kajusl.

JlaGopaTopubie onbiThl. 13. [TocTpoeHne Moneneit MoJleKyT H30MEPHBIX KapOOHOBBIX KUCIOT U CIOXKHBIX 3¢(upoB. 14. CpaBHEHHE CHIIBI YKCYCHOW M COJISTHOM KHCIIOT B
peaknuax ¢ quHKoM. 15. CpaBHeHHE pacTBOPUMOCTH B BO€ KapOOHOBBIX KUCIIOT U UX colieil. 16. BzanmopeiicTBie kKapOOHOBBIX KHUCIOT C OCHOBHBIMHU OKCHIIAMH,
OCHOBaHUSIMH, aM()OTEPHBIMU THAPOKCUIAMHU U cOMsIMU. 19. PacTBOpUMOCTH KHPOB B BOJE U OPraHUYECKUX PACTBOPUTEILIX.

Tema7  Yraesoabl (6 u)
Momo-, au- u nonucaxapunsl. [IpeacraBuTenu Kaxxa0il rpymnisl.
Bbuonoruueckast ponb yrieBoaoB. Mx 3HaueHue B )KU3HU YellOBEeKa U 00IIeCTBa.

Momnocaxapuowt. I'moxo3a, ee pusndeckne cBoiictBa. CTpoeHHe MOJIEKyIbl. PaBHOBECHS B pacTBOpPE TIIFOKO3bI. 3aBUCHMOCTh XUMHYECKUX CBOMCTB TITFOKO3BI OT
CTpOEHUS MOJIeKyJIbl. B3aumMonetictBue ¢ ruapokcugom meau (1) mpu KoMHATHOH TemrepaType U HarpeBaHHUH, STepUPHUKAINS, PEAKIHs «CEPEeOPSHOTO 3epKanay,
runpupoBanue. Peakuiuu OposxeHus INIIOKO3bL: CIIUPTOBOI0, MOJIOYHOKHUCIIOrO. I toKk03a B ipupoje. buonorudeckas pois rnoko3sl. IlpuMeHeHne Iit0Ko3bel Ha OCHOBE
ee cBoiicTB. PpyKTO3a KaK U30Mep TII0K03bl. CpaBHEHHE CTPOCHUS MOJIEKYJT M XMMHUYECKUX CBOUCTB IUIIOKO3bI M PpyKTO3bl. DPYKTO3a B IPUPOJIE U €€ OMOIOTHIecKas
pOIb.

ﬂucaxapudw. CTpOCHI/Ie AUCaxapuaoB. BOCCTaHaBJ’II/IBaIOH_II/IG 1 HCBOCCTAHABJIMBAIOUIUC NHUCAXapPUBI. Caxapo3a, JIAKTO3a, MaJIbTO34d, UX CTPOCHUC U Ouosoruyeckas
POJIb. Fm{ponm AUCaxapuaoB. HpOMLIIHJ'IeHHOC MOJIYUYCHHUEC CaxapoO3bl U3 MPUPOAHOT'O ChIPbA.

Ionucaxapuosr. Kpaxman u 1ejutonosa (CpaBHUTENbHAsA XapaKTePUCTHKA: CTPOEHHE, CBOMCTBA, OHosiornyeckas posib). dusnueckue cBOWCTBA MOINCAXAPHUIOB.
XuMHUYECKHE CBOWCTBA MojucaxapuaoB. I uaponus nonucaxapuaos. KauecrBenHas peakuus Ha kpaxmai. [loiancaxapuasl B mpupose, ux OnojJoruueckast posib.
[Ipumenenne nonucaxapunos. [lonsTre 06 HCKyCCTBEHHBIX BOJOKHAX. B3anmoaeicTBrE LEUTI0I03bl C HEOPraHUYECKUMH U KapOOHOBBIMU KHCIIOTaMH — 00pa3oBaHue
CIIOXKHBIX 3(UPOB.

Jdemoncrpaunu. O0pa3isl yrieBoJoB 1 u3aenuil u3 Hux. Bzanmoneiicreue caxapossl ¢ ruapokcuaom Meau (I1). [lomyyenne caxapara KaibLus U BBIICTICHUE Caxapo3bl
U3 pacTBOpa caxapaTa KanbLus. Peakius «cepeOpssHOTO 3epKajiay» Uil TIII0K03bl. B3anuMoneicTBre rimoKo3bl ¢ GyKCHHCEPHUCTON KUCI0TOH. OTHOIIEHHE PacTBOPOB
caxapo3bl M MaJIbTO3bI (JaKTO36l) K ruapokcuny meau (I1) mpu HarpeBarnu. O3HakomIteHHE ¢ GU3MUECKUMHU CBOHCTBAMH LIEJUTIONO36I M Kpaxmaina. HaOyxanue
LIEJUTIOIO3bI U Kpaxmaia B BoJie. [losydeHue HuTpaTa HeJIto035l.



JlaGopaTopHbie onbIThI. 17. O3HaKoMIIeHHE ¢ (PU3NYCCKUMH CBOMCTBAMH INItOK03bI1. 18. B3anmoeiicTBre I0k03bl ¢ ruapokcuaoM Meau (1) mpu 0ObIYHBIX YCIOBUIX
u 1pu HarpeBanun. 19. B3aumoeicTBHE IIIOKO3bI M CaXapo3bl ¢ aMMHUAYHBIM pacTBOPOM okcuaa cepedpa. 20. KucaoTHsli ruaponn3 caxapossl. 21. KauecTBeHHas
peakus Ha Kpaxmall.

Tema 8 A3oTcoaep:kamue opranneckue coexunenus (6 v)

Amunwt. CoctaB u crpoeHue aMmuHoB. Kimaccudukaryisi, ©3o0Mepusi 1 HOMEHKIIaTypa aMHHOB. AnudaTiueckrue aMuHbl. AHWINH. [loydeHre aMUHOB: alKUIMPOBAHUE
aMMuaKa, BOCCTAaHOBJICHHE HUTPOCOSANHEHUH (peakius 3uHnHa). Pu3ndyeckue cBONCTBa aMUHOB. XUMUYCCKUAE CBOMCTBA aMHUHOB: B3aUMOJICHCTBUE C BOJOW U
KHCTIOTaMU. [ OMOIIOTHYECKHiA Psii apoMaTHIECKUX aMUHOB. AJNIKIIIMPOBAaHUE U AIlMIINPOBaHNE AMHHOB. B3anMHOe BiFIsIHHE aTOMOB B MOJIEKYJIaX Ha MPUMEpEe aMMHUaKa,
amndaTHIecKuX U apOMaTHIECKIX aMHHOB. [I[puMeHeHne aMIHOB.

Amunoxucnomul u 6eaxu. CocTaB U CTPOSHUE MOJIEKYJ AMUHOKHUCIIOT. MI30Meprs aMUHOKUCIIOT. JIBOMCTBEHHOCTh KUCIIOTHO-OCHOBHBIX CBOMCTB aMUHOKHUCIIOT U €€
mpUYUHBL. B3anMonelicTBie aMHHOKHUCIIOT C OCHOBaHHUAMH. B3anMoelicTBe aMHHOKHUCIIOT ¢ KACIOTaMu, 00pa30BaHUE CIIOKHBIX 3¢upoB. OOpazoBaHue
BHYTPUMOJIEKYJISIPHBIX coJiel (OUMosipHOTO HOHA). Peakius noauKoHAeHCAIul aMUHOKUCIIOT. CHHTETHYECKHE BOJIOKHA (KallpoH, SHAHT U JIp.). bruonorudeckas poib
aMUHOKUCTOT. [[puMeHeHne aMUHOKHUCIIOT.

Bbenku kak npupoansie 6uononumepsl. IlentunHas rpynna aToMoB U nenTuaHas cBsa3b. [lentuasl. benku. [lepBrudnas, BTopudHas U TpETUYHAS CTPYKTYPBI OCIIKOB.
XUMHUECKHE CBOWCTBA OEIIKOB: TOpPEeHUe, AeHATYpalHs, TUAPOIN3, KadecTBEHHbIE (IIBETHBIC) peakunu. buonorumueckue GyHKIUN OeTKOB. 3HAaUEHUE OCITKOB.
YerBepTHuHas CTPYKTypa OENKOB Kak arperanus OEIKOBBIX U HEOSIKOBBIX MOJIeKyI. [ mobanbpHas mpobiiema OeTKOBOTO TOJIOAAHUS H IIYTH €€ PeIICHHsL.

JemoncTpauun. Pusnyueckue cBocTBa MeTHIaMuHa. ['opeHne MmeTniiaMuHa. B3anumoaelicTBre aHWIMHA 1 METHIaMUHA ¢ BOAOH M Kuciotamu. OTHomeHne OeH305a 1
aHWIMHA K OpoMHOH Bojie. OKpalinBaHue TKaHeH aHWIMHOBBIMU KpacuTensiMu. OOHapykeHne (pyHKIMOHATBHBIX TPYII B MOJIEKYJIaX aMUHOKUCIIOT. HeliTpanuzarust

IIeJIOYM AMMHOKHUCIIOTON. HelfTpanu3anust KUCIOThl aMUHOKHCIOTOMH. PacTBopenne u ocaxnenue 6enkos. [lenatypanus 6enkoB. KadecTBeHHbIE peakuu Ha OEITKH.

JlaGopaTopHbIe onbITHI. 22. [locTpoeHe MOIEICH MOJICKYJI H30MEPHBIX aMHHOB. 23. CMEIIMBAaEMOCTh aHWIIMHA C BOJIoH. 24. O0pa3oBaHue coyieli aMUHOB C
kuciotamu. 25. KauectBeHHbIe (I[BETHBIC) PEAKITUN Ha OCTIKH.
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3. TEMATHYECKOE IINTAHUPOBAHHE 10 KJIACC

Ne | HaumeHoBaHue pa3fenoB, TEM Bcero B ToMm umciie
n/n 4acoB
IIpakr. /1a6. Konrp. Jladoparop
padoTt padoT HBIX
ONbITOB
1 | Tema 1. Ctpoenue u knaccuukanus OpraHu4ecKuX COCTUHEHUI 3)
2 | Tema 2. XuMH4ecKHe PeaKkIUy B OPraHMUECKOW XUMUHU 4
3 | Tema 3. YrneBomopoms 20 4
4 | Tema 4. CiupThl U (PEHOIBI 8 5
5 Tema 5 Anpaeruasl 1 KETOHBI 7 3
6 Tema 6. KapOoHOBBIE KUCIIOTHI, CIIOKHBIE dPUPHI, KHUPHL. 7 4
7 Tema 7. YrneBoasl 6 5
8 Tema 8. A3oTconep:kaHue OPraHUYeCKHe BelecTBa 6 4
Hroro 63 25
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