MyHuIUnansHoe OIKETHOE 00111e00pa3oBaTeIbHOEe yupexkaeHue Juiiei No5

ropona Kamenck - IllaxTuHckoro

Paccmorpeno «Y TBEpKAAO»
IlemarornueckumM COBETOM nupekrop MBOY nuues No5
MBOY nunest Ne5 ["aiimykoBa C.IL
[Iporokom Nel or 30.08.2021 r. [Ipuka3 Ne 210-o0 or 31.08.2021 .

PABOYAA TIPOI'PAMMA
no XHWMHHU

10 KJIACC (TTPO®WJILHBIN): CPEJIHEE OBIIEE OBPA3OBAHUE

KomuuectBo yaco: 99

VYuurenb: brikoBa Mpuna BanepueBHa

VYMK «Xumus» I'abpuensua O.C.



OrmaBieHue

[TosicHUTENbHAS 3aMKCKa
[Imanupyembie pe3ynbpTaThl OCBOSHUS y4eOHOTO MpeaMeTa
Coneprxkanue yueOHOro mpeamera, 00pa3oBaTeIbHOTO Kypca

KaﬂeHHapHO - TCMATUYCCKOC IINIAHWPOBAHHC

CTp

CTp

cTp

cTp

10

16

36



PABOYAS [TPOT'PAMMA 110 XMW

10 knace (mpoubHBII)

1. Pazmen: IlogcHuTesnpHadg 3ammmicka

Pabouas nporpamma no xumuu 1t 10 kinacca cpenneit 061eo0pa3zoBaresibHON

IIKOJIbI COCTABJICHA U PCAJINZYCTCA Ha OCHOBC CIICAYHOIINX C)OKyMeHmOG:

1.

3akoH MunucTepcTBa oOpasoBanus U Hayku Poccuiickoii @eneparm No
273-®3 «O06 obpazoBanuu B Poccuiickoit deneparumy (¢ monpaBKkamMu Ha

2018r.) ;

3akoH PO Ne 26-3C «O0 obpazoBanuu B POy;

denepalbHBIA TOCYIAPCTBEHHBIN 00pa30BaTeIbHBINA CTaHAAPT
cpemHero ooIero 0o pa3oBaHus;
[Ipumepnas nporpamMma cpenHero oouero oopazoBanus 1Mo Xumuu ais 10
kJacca (mpoduibHbIN YpOBEeHb) U aBropckas nporpamma O. C. ['abpuensaa

st 8-11 kiaccoB 00111€00pa30BaTeNIbHBIX YUPEXKICHUH;

OcHoBHast oOpa3oBaresibHasi MporpaMma CpeIHero o01ero 00pa3zoBaHus

MBOY munes Ne 5 ;
[Tonoxenue o paboueii mporpamme yuutenss MbBOVY nunes Ne 5;
VYueOnniit an MBOY munes NoS na 2021-2022 yae6HbIif ro;

[Tucemo CanlluH 2.4.3648-20 «CaHUTapHO-3TIUIEMUOIOTUYECKHE
TpeOOBaHUS K YCIOBUSIM OpraHU3allui 00y4eHHUs B 00111e00pa30BaTeIbHbIX

YUPEKICHUSIXY.



PaGouas mporpaMma KOHKPETH3UPYET COACpKAHUE TMPEIMETHBIX TEM
0o0pa30BaTeIbHOTO CTaHAapTa M JAaeT pachpeleieHre  y4eOHbIX YacoB IO
pazmenam kypca 10 kiacca ¢ y4eToM MEXIPEIMETHBIX CBSI3€H, BO3PACTHBIX
OCOOEHHOCTEW  ydJallMxcsi, OMNpeAeNseT MHUHUMAIbHBIM HA0Op  OMBITOB,
JEMOHCTPUPYEMBIX YUUTEJIEM B KJacce U JIA0OPaTOPHBIX, BBIMOIHAEMBIX

y4YaIIMUCH.

Llenu yuebnozo npeomema

N3yuenne xuMuu B cTapiieid mKosie Ha npoduiIbHOM YPOBHE HAIPaBICHO Ha

AOCTHKCHUC CIICAYIOIINX LICJICH:

e OCBOCHHE CMCTEMBI 3HAaHUM O (i)YHI[aMGHTaJII)HBIX 3dKOHAX, TCOPUAX, q)aKTaX

XNUMUHU, HGO6XOI[I/IMI>IX JJI1 ITIOHUMaHuA Hay‘lHOI;’I KapTHHBI MHpPA,

e OBJIQJICHUE YMEHUSIMUA XaPaKTE€PU30BaTh BEILIECTBA, MATEPUAJIbl U XUMUYECKUE
peaKIuu; BHITOMHATH JJAOOPATOPHBIE SIKCTIEPUMEHTBI; IPOBOAUTH PACUEThI 1O
XUMUYECKUM (DopMyliaM ¥ YpaBHEHHUSM; OCYIIECTBIAThH MOMCK XUMHUUECKON
uHGOpPMAIIMU U OLIEHUBATh €€ JOCTOBEPHOCTh; OPUCHTUPOBATHCS U TIPUHUMATh

PCIICHN B HpO6J'I€MHBIX CUTyalusX,

e pa3BUTHE MMO3HABATEILHBIX UHTEPECOB, MHTEIICKTYAJIbHBIX U TBOPYECKUX
CIOCOOHOCTEN B TIPOIIECCE N3YUCHUSI XUMUUECKON HAyKH U €€ BKJIaJa B
TEXHUYECKUH MPOrPECC HUBUIN3ALUM; CIOKHBIX U TPOTUBOPEUUBBIX ITyTeH

pa3BUTHA UJIEH, TEOPUIN U KOHLIEIINN COBPEMEHHON XNMUMU;

® BOCIIMTAaHHUC }’6€)KI[6HHOCTI/I B TOM, 4YTO XUMHA — MOH.[HBIﬁ HHCTPYMCHT
BO3ﬂ€ﬁCTBHﬂ Ha OKPYXKaromyro Cpcay, 1 9yBCTBa OTBCTCTBCHHOCTH 3a

IMPUMCHCHHUC ITOJIYUCHHBIX 3HAHUU U YMCHHﬁ;

e I[IPUMEHEHHE TOMYYCHHBIX 3HAHUM W yMEHWH i Oe30macHOil paboThl ¢

BeIlleCTBaMU B Jjabopartopuu, OBITYy W Ha TPOU3BOICTBE, PEIICHUS



NPAKTUUECKUX 33/1ad B TIOBCEIHEBHOM >KHM3HU; MPENyNpPEKICHHS SBICHUH,
HAHOCALIMX BpEl 310pOBbI0 YEJIOBEKA U OKPYXKAIOLIEH Cpene; MpOBEACHUS
UCCIIEIOBATENBCKUX PAadOT; CO3HATEILHOIO BBIOOPA MPOPECCHHU, CBA3aHHOU C

XUMHUEMN.

3adauu yuebHo20 npeomema

BeimeniepedrcrieHHbIe 11€MH, B CBOIO OUEPellb, OMPEACTISIOT CISTYOIHE 3a1a9u
00y4JEeHMUS:

e Cosnmarp ycioBus 71t pOPMUPOBAHUSI 3HAHUN OCHOB XHUMHH - BOKHEHUIITIX
(aKToB, TOHATHUI, 3aKOHOB M TEOpPHH, sI3bIKa HAYKH, IOCTYIMHBIX OOOOIICHUIA
MHUPOBO33PEHUECKOT0 XapaKTepa;

e C(Co3nare ycioBHSA Ui Pa3BUTHS YMCHUM HAOMIOMATh W OOBSICHATH
XUMHUYECKUE SIBIICHUS, COOJIONATh IMpaBWiia TEXHUKU O€30MacHOCTU IMpH padoTe ¢

BEILIECTBAMU B XUMHUECKOM JJAOOPATOPUU U B TIOBCEIHEBHON YKU3HU;

e Cozmarb ycioBUSL JJISi Pa3BUTUSI WMHTEpECa K XUMHUU KaK BO3MOXKHOM
oOnacTu Oyyiiel MpakTUYEeCKON e TeIbHOCTH;

e Cosnarp ycnoBUs JJIs1 pa3BUTHS UHTEIUIEKTYAIbHBIX CTIOCOOHOCTEH 1
T'YMaHUCTUYECKUX Ka4€CTB JIMYHOCTH;

® CO?)I[aTB YCJIOBUS OJI1 q)OpMI/IpOBaHI/IH OKOJIOIr'M4€CKOro MbIIJICHUS,

YOSXKICHHOCTH B HEOOXOIUMOCTH OXPaHbl OKPY)KAIOIIEH CPETbI.

Obwas xapakmepucmuka y4eOH020 npeomema

B cucreme ecTecTBEHHOHAy4HOr0 0Opa30BaHMs XUMUS KaK y4e€OHBINA MPEIMET
3aHMMAET B)XHOE MECTO B MO3HAHMM 3aKOHOB MHPUPOIbI, (POPMUPOBAHUM HAyYHOMH
KapTUHBl MHpa, CO3IaHUM OCHOBbl XUMHUYECKHX 3HAaHUM, HEOOXOOUMBIX IS

HOBCGI[HGBHOﬁ JKU3HHU, HABBIKOB 3I0POBOIO H 0€30ITaCHOr0 I 49CJIOBCKA H



Oprma}omeﬁ Cro Cpcabl O6p333. KHM3HHM, a TaK)XXC B BOCIIMTaHHN AKOJIOTUYECKOM

KYJIBTYPBI.

[maBHOW MIeel mporpaMMBbl SIBISETCS paclIupeHue U yriyOlieHHe 3HaHWMA 10
XMMHUH, BBIPAKEHHBIX B (POpPME, COOTBETCTBYIOIIEH BO3pacTy M MOTPEOHOCTSIM
oOyuatomuxcs. B conepkaHnu 1aHHOrO Kypca MpencTaBlIeHbl OCHOBOIOJAraroIiye
XUMUYECKUE TEOPETUYECKUE 3HAHUS, BKIIIOYAIOIIME M3YYEHUE COCTaBa U CTPOCHUS
BEILIECTB, 3aBUCUMOCTH HX CBOWCTB OT CTPOEHHS, IMPOrHO3MPOBAHHE CBOMCTB
BEIIECTB, HCCJIEIOBAHUE 3aKOHOMEPHOCTEH XMMHMYECKHX MPEBPALICHUN W ITyTEH

YIIPABJICHWA MU B LCIIX IMMOJIYUYCHHA BEHICCTB U MAaTCpraioB

B 10 kitacce oprannveckasi XMMusi paCCMaTpUBAeTCsl C y4E€TOM 3HAHUU,
MOJYYCHHBIX YYAIIMMHUCS B OCHOBHOM MIKOJ€E. [locie moBTOpEeHUsT BAXKHEUIIINX
MOHSTUM, N3YYEHHBIX B OCHOBHOM IIKOJIE, PACCMATPUBAETCS CTPOCHUE U
KJIacCU(PUKALIMS OPTaHUYECKUX COCAMHEHUM, TEOPETUUECKYIO OCHOBY KOTOPOi
COCTAaBIISIET COBPEMEHHAS TEOPUS XUMUUYECKOTO CTPOEHHUS C HEKOTOPBIMHU
AJIEMEHTaMHU JICKTPOHHOW TEOPUU U CTEPEOXUMUHU. JIOTMYECKUM NPOAOJKEHUEM
BEAYIIEH UIEH O B3aUMOCBSI3H (COCTaB — CTPOCHUE — CBOWCTBA) BEIIECTB
SIBIIICTCSL TeMa « XUMUYECKUE PEAKIIMKM B OPraHUUYECKONM XUMUMY, KOTOpast
3HAKOMUT y4alIuXxcs ¢ KiacCu(pUKAIMel peakiuii B OpraHu4eCcKo XUMHUH U JTaeT
MPEICTABICHUE O HEKOTOPBIX MEXaHU3MaX UX MPOTEKAHUS.

[lomydyeHHblE B NEpPBBIX TEMax TEOPETUYECKHUE 3HAHUSA Y4YAIIMXCS 3areM
3aKPETUIIOTCS. U Pa3BUBAIOTCS Ha OoraToM (haKTHYECKOM Marepralie XMMHUN KJIACCOB
OpPraHMYECKUX COECTUHEHH, KOTOPhIE PaCCMAaTPUBAIOTCA B MOPSJIKE YCIOKHEHHS OT
Oosiee MPOCThIX (YITIEBOAOPOAOB) A0 Haubosee CIOKHBIX (OmomomumepoB). Takoe
MOCTPOEHUE Kypca MO3BOSIET YCHJIMTh JCAYKTUBHBIA TOAXON K H3YYCHHUIO

OpraHUY€CKOM XUMUMU.

3HaYUTENbHOE MECTO B COIEPKAHUM Kypca OTBOIUTCA XUMUYECKOMY

skcriepuMeHTy. OH  Ja€T BO3MOXKHOCTH (DOPMUPOBATH Yy YYaIlIUXCS YMEHHS



pa6OTaTL C BCHICCTBAMM, BBIIIOJIHATH IIPOCTBIC XHUMHUUYCCKHUC OIIbITBI, YYUT HX
6630HaCHOMy N 5KOJIOIrH4YCCKU I'PaMOTHOMY O6paIHGHI/II-0 C XUMHUKaTaMH B 6BITy u

Ha IMPON3BOACTBC.

Jloruka u CTpyKTypa Kypca IO3BOJISIIOT B IOJIHOW MEpE€ HCIOJb30BaTh B
O0Oy4e€HUHU JIOTUYECKHE OINEpallid MBIILUICHUS: aHAJIU3 U CUHTE3, CPaBHEHUE U

AHAJIOTHUIO, CUCTEMATH3aIlMI0 U 0000IIICHHE.

Peamuzanusi ngaHHOM TporpaMMbl B TIpoliecce OOydeHHUs  TTO3BOJIUT
00YyJarOIIUMCSI YCBOWThH KJIFOUEBBIE XMMHUYECKHAE KOMIIETCHIIMM W TIOHATH POJIb U
3HAUEHUE XMMUHU CPEAM JAPYTrUX Hayk o npupone. M3ydyenune npeamera «XUMHUS» B
gacTh (OpMUpPOBaHUS Yy OOYYAIOIIMXCSI HAyYHOTO MHUPOBO33PEHUS, OCBOCHHUS
O0IlIEeHAYYHBIX METOMOB (HAOIIOEHUE, U3MEPEHHE, IKCIIEPUMEHT, MOACIIMPOBAHME),
OCBOCHUSI MPAKTUYECKOIO MPUMEHEHUS HAYyYHBIX 3HAHWM OCHOBAaHO Ha
MEKIIPEIMETHBIX CBI3AX ¢ mpeameramu: «buonorusy», «l'eorpadusy», «cropusy,
«Jluteparypa», «Marematunka», «OCHOBBI O€30MACHOCTH KU3ZHEACATECIHLHOCTH,

«Pycckuii 13b1K», «PU3HKD», « IKOIOTHS.

Mecmo yuebnoco npeomema 8 yuebHOM niaue

Pabouas mporpamma mmst 10 xmacca (mpodribHBIN YPOBEHB) COCTABIICHA HA
ocHoBe aBTopckoil mporpammbl O.C. ['abpuensgHa B COOTBETCTBHUU ¢ (eiepaTbHbIM
TOCYIapCTBEHHBIM 00Pa30BaTeIbHBIM CTAHAPTOM CPEIHETO O0IIEro 0Opa3oBaHus U
yueOHbIM TuTaHoM Jiutiest Ne5 1. Kamencka- [laxtunckoro u paccurnrana Ha 105

y4eOHBIX 4acoB (U3 pacuera 34 B Henemo, 35 Henenp, Bcero 1054).

CornacHo kanieHgapaoMy ydebHomy rpadpuxy MBOY nuriest Ne5 na 2021 -
2022 yueOHbIi TOI JaHHAS ITPOrpaMMa CKOPPEKTUPOBAHA, a Ha €€ pealn3alfio B

10ect xmacce (mpoduibHBINA YpOBEHb) 0TBOTUTCS 99 yacoB. [Iporpamma



peaym3yeTcs 3a cueT YIUIOTHeHUsI Marepuaia B paszenax (temax): «I[loBropenue» - ¢
4 gacoB 110 3 yaco, «Kap6oHoBbie kucnotsl. Cinoxkubie 3gupsl. XKupb - ¢ 10 yacoB
110 9 yacoB, «YmIeBoab» - ¢ 8 4acoB 10 6 yacoB, «O000IIEHIE U3YYEHHOTO» - C §

4acoB J10 6 Yacos.

Jannas pabodast mporpamma jyist 101 (mpoduIbHBIN YPOBEHD )
OJPa3yMEBAET:
KonmuecTBo KoHTpOSBHBIX padoT 3a rox — 6 (10ki1), BKITIOYask AMarHOCTHYECKUN
BBOJIHBIN KOHTPOJIb

KomuectBo mpakrudeckux pador 3a rog — 6 (10xm)

Onucanue YyeHHOCMHBIX OPUEHMUPO8 COOEPIAHCANHUS YueDHO20 npeomema

IleHHOCTHBIE OPUEHTUPBI KypCa XMMUU B CTAPLIEH IIKOJIE ONMPEREIIIOTCS
cnenupUKON XUMUU Kak HayKd. [IoHATHE «II€HHOCTW» BKJIIOYAET €IUHCTBO
00BEKTUBHOIO (CaM 0OBEKT) U CYOBEKTHBHOI'O (OTHOIIEHHE CYObEKTa K O0BEKTY),
MO3TOMY B Kau€CTBE LIECHHOCTHHBIX OPUEHTUPOB XUMHUECKOr0 00pa3oBaHUs
BBICTYIAIOT OOBEKTHI, U3y4aeMbIE B KYpCE XUMHUH, K KOTOPOMY y 00yJarouuxcs
(dopmupyeTcst IeHHOCTHOE OoTHOIIeHue. [Ipu 3ToM BeAyIyto poib UTPatOT
NO3HABaTEJIbHbIE LIEHHOCTH, TaK KaK JaHHBIA Y4€OHBINA MPEAMET BXOAUT B TPYIIITY
MIPEIMETOB MTO3HABATEJILHOIO HMKJIA, [JIABHAS LIEJIb KOTOPBIX 3aKJII0YAETCS B

U3YUYEHUU TTPUPOJIBI.

OCHOBY IT0O3HABaTEJIbHBIX [ICHHOCTEN COCTABJISAIOT HAyYHbIE 3HAHUS, HAyYHBbIC
METO/IbI TO3HAHUS, a IGHHOCTHBIE OpUEHTALUHU, (POPMUPYEMBIE Y OOYJAIOIINXCS B

IIPOLIECCE U3YUEHUSI XUMUH, ITPOSBIISIFOTCS:

(] B IOHMMAHUM CJIOKHOCTH U IMPOTUBOPCUYUBOCTHU CaMOI'0 ITpoHeccCa IMO3HaHUA
KaK U3BCYHOI'O CTPCMIICHHU K I/ICTI/IHC;

(1B IMPU3HAHWHU OCHHOCTHU HAYYHOI'O 3HAHUSA, €TI0 HpaKTI/I‘ICCKOI;'I 3HAYMMOCTH,



JOCTOBCPHOCTH,

[l B HEHHOCTH XUMHUUYECKUX METOLOB UCCIECIOBAHUA ’)KMBOW U HEKMBOU IIPpHUPOABI.

B kauecTBe 00BEKTOB IIEHHOCTEN Tpy/Ja U ObITa BBICTYHAIOT TBOpUECKAs
Co3HJIaTeNbHAS I TEeIbHOCTD, 3MOPOBBI 00pa3 KU3HHU, a IICHHOCTHHIE
OpPHEHTAIIUU COICPIKAHUS Kypca XUMHUH MOTYT PacCMaTPUBATHCS KaK
dbopMupoBaHue:

[] co3HarenpHOro BhIOOpa Oyayiiei npodeccuw;

[} yBaXUTEIHHOTO OTHOIIEHUS K CO3UIATEIbHOM, TBOPUECKOMN NESTEIbHOCTH;

[ moHMMaHHsI HEOOXOIMMOCTH 37J0pPOBOr0 00pa3a KHU3HU;

[ moTpebHOCTH B 6€3yCITIOBHOM BBITIOJTHEHUHU MPABUIT O€30MaCHOTO MCTIOIh30Ba-

HUs BCIICCTB B HOBCCHHCBHOﬁ KHU3HH,

Kypc xumun 061a1aeT BO3SMOXXHOCTSIMU ISl POPMUPOBAHUS KOMM YHUKA -
TUBHBIX IIEHHOCTEN, OCHOBY KOTOPBIX COCTABIISAIOT MPOIIECC OOIIECHMS, TpaMOTHAas
peub, a HIEHHOCTHBIE OPUEHTALMU HAIIPABJICHBI HA BOCIIUTAHUE Y YUAIUXCS:

[] mpaBUJIBHOTO MUCIIOJIB30BAHUS XUMHYECKOW TEPMHUHOJIOTMU U CUMBOJIUKY;

[] moTpeOHOCTH BECTH JUAJIOT, BHICIYIIIMBATH MHEHUE OMIMOHEHTA, Y94aCTBOBATh B
JIMCKYCCHH;

[] cOCOOHOCTH OTKPBITO BBIPAXKATh M apTYMEHTHPOBAHHO OTCTAWBATh CBOIO

TOYKY 3PEHHS.

2. Pazmen: [Inanupyembie pe3yinbTaThl OCBOCHHUS yueOHOTO MpeaMeTa



JlesTenbHOCTh YUUTENs B 00YYeHUN XUMUH B CpeAHEH (TOIHOM) IIKOIE B

10 xmacce qomkHA OBITH HANpaBJeHA HA JOCTHKEHUE 00yUAIOIIMMHUCS CIICTYIOIINX
JIUYHOCIMHBIX PE3YIbMAmos:

8 YEeHHOCMHO-0PUEHMAYUOHHOU cghepe. TyBCTBO TOPIAOCTH 32 POCCUMCKYIO
XUMHUYECKYIO HayKy, TYMaHU3M, OTHOIIICHHUE K TPYAY, IIEICYCTPEMIICHHOCTD;

8 mpyooeoll cghepe: TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JasIbHEHIIICH
o0Opa3oBaTenbHON U TPOheCCHOHATTLHON TPACKTOPHUH;

8 NO3HABAMENbHOU (KOSHUMUBHOU, UHMELLEKMYAIbHOU) chepe: YMEHHE

YIIPABJATDh CBOEH MO3HABATEIILHOM ACATCIBbHOCTBIO.

Memanpeomemnvimu pe3yiomamamu. OCBOSHUS BBITYCKHUKaMH ITPOTPaMMBbI
10 XUMUU SIBIISIIOTCS:

® WCIOJh30BAaHNE YMEHUH U HABBIKOB PA3TUYHBIX BHUJIOB ITO3HABATEIHLHOM
NEeSATeIbHOCTH, MPUMEHEHNE OCHOBHBIX METOJIOB ITO3HAHUS (CHCTEMHO-
WH(OPMAIIMOHHBIN aHAIIN3, MOACITMPOBAHKE) JIJIS U3YUCHUS Pa3IMIHBIX
CTOPOH OKPY’KAIOIIEH JIEMCTBUTEIILHOCTH;

® UCIOJIb30BAHNE OCHOBHBIX MHTEIUICKTYaJIbHBIX ONepanuii: GopMyIupOBaHUE
TUIIOTE3, aHAJIM3 U CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTeMaTH3aIus,
BBISIBJICHUE MPUYNHHO-CIICACTBEHHBIX CBS3€H, MOWCK aHAJIOTOB;

® YMEHHE TeHEPHUPOBATh UJICHU U ONPEACISITh CPEACTBA, HEOOXOIUMBIE ISt UX
peanuzauu;

® yMEHHUE ONPENEIIATh SN U 3aJ]a4d JIeITeIIbHOCTH, BEIOMPATh Cpe/ICTBa
peanu3aiyu neau U IPUMEHSTh UX Ha TIPAKTHKE;

® WCIOJb30BAaHHUE PA3TUIHBIX UCTOYHHUKOB VISl TIOTYYEHUS XUMUYECKOM
uH(opMaIu, MOHUMaHNEe 3aBUCHUMOCTH COJEPKaHUS U (POPMBI

peacTaBIeHUs] MH(OPMALIMK OT 1eJIeld KOMMYHHUKAIIMU U ajipecara.

10



B obGnactu npeomemmuvix pezynomamog WM3y4yeHHE XUMHUH Ha MPOPUIHLHOM
YpOBHE TPENOCTABISAECT YUCHUKY BO3MOXKHOCTH Ha CTYNEHU CpenHero (IOJHOro)

oOuiero ooOpa3zoBaHusl HAYYUTHCA:

8 NO3HABAMENbHOU Cchepe:

Y4eHuK HayquTcs:

pacKkphIBaTh Ha MpUMEpaxX pojib XUMUU B (GOPMHUPOBAHWN COBPEMEHHOW HAy4YHOMN
KapTHUHBI MUPA U B IPAKTUYECKON EATEILHOCTH YEJIOBEKA,;

JEMOHCTPUPOBaTh HA TMpPHUMEpPax B3aUMOCBI3b MEXAY XUMHEH W JIPYyTrUMH
€CTECTBEHHBIMU HAYKaMU;

pacKpbIBaTh HA MPHUMEPAX MOJOKEHUS TEOPUU XUMHUYECKOro cTtpoeHus A.M.
bytneposa;

noHuMarh ¢usndeckuii cmbica Ilepuonmueckoro 3akona [[.M. MennueneeBa u Ha
€r0 OCHOBE OOBSCHATH 3aBHCHUMOCTh CBOMCTB XHMHYECKHX DJJIEMEHTOB U
00pa3oBaHHBIX UMH BEIIECTB OT AICKTPOHHOTO CTPOCHUS aTOMOB;

OOBSCHATH TMPUYMHBI MHOTOOOpasus BEIISCTB HA OCHOBE OOIIMX IMpEACTaBICHUM
00 MX COCTaBE U CTPOEHUHU;

NPUMEHATH TMpaBUIa CHUCTEMATHYECKOM MEXKIYHAPOAHON HOMEHKJIATYphl Kak
CPEICTBA PA3IMUCHHS U UICHTH(UKAIIUN BEIIECTB M0 UX COCTABY M CTPOCHUIO;
COCTaBJISITh MOJICKYJISIPDHBIC M CTPYKTYPHBIE (hOPMYITBI OPTaHUYECKUX BEIIECTB KaK
HOocuTenel uwHQOpManUM O CTPOCHUHM  BEIIECTBA, €ro  CBOMCTBAX W
MPUHAJICKHOCTU K ONPENETIEHHOMY KJIAaCCy COCAUHECHUN;

XapaKTEepHU30BaTh OPraHUYECKHUE BEIIECTBA MO COCTAaBY, CTPOCHHIO M CBOWMCTBaM,
YCTaHABJIUBATh MIPUYUHHO-CJICICTBEHHBIE CBSI3U MEXKITY JAaHHBIMU
XapaKTEPUCTUKAMU BEIIECTBA;

MPUBOAUTL TPUMEPHl XUMHUYECKHX PpEaKIUW, PacKPBIBAIOIINX XapaKTEepHbIC
CBOMCTBA TUMTMYHBIX MIPEACTABUTENICH KJIACCOB OPraHMYECKUX BEIIECTB C LENbI0 UX

uaeHTUPUKAIUKU U 00BICHEHUS 001aCTH TPUMEHEHHUS;

11



MIPOTHO3UPOBATh BO3MOXKHOCTh TPOTCKAHUS XMMHUYECKUX PEaKIWid Ha OCHOBE
3HAHUN O THUMAX XMMHUYECKON CBS3M B MOJICKYJIaX PEareHTOB W UX PEaKIIMOHHOM
CIIOCOOHOCTH;

UCITOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHUU M XMMHUYECKHX CBOMCTBAaX BEIICCTB
JU1s1 0€30MacHOTO MPUMEHEHHS B MMPAKTHUECKOM JICSITCIIbHOCTH;

IPUBOIUTE TPUMEPHl MPAKTUYSCKOTO HCIIOIB30BAHUS TMPOAYKTOB TepepabOoTKu
He()TH W TIPUPOTHOTO Ta3a, BBICOKOMOJICKYJIIPHBIX COCIWHCHUN (ITOJUATHUIICHA,
CUHTETHYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

MPOBOIMTH OMBITHI 10 PACMNO3HABAHUIO OPTaHWYECKUX BEIIECTB: NIUIIEPHHA,
YKCYCHOM KHCJIOTBI, HENpPEISIbHBIX >KHPOB, IJIFOKO3bI, Kpaxmaja, OelKOB — B
COCTaBE MUIIECBBIX MTPOAYKTOB U KOCMETHYECKHUX CPEJICTB;

IIPOBOJIUTH PacueThl IO XUMUYCCKHM (OpMYyJIaM U YPaBHCHHUSIM;

CaMOCTOSITETTLHO JOOBIBaTh HOBOE IS ceOsi XMMHUYECKOE 3HAHWUE, MCTONMB3YS IS
ATOTO JIOCTYITHBIE HUCTOYHUKU UH(GOPMAIIHH;

BIaJCTh TMpaBWJIaMH U TpueMaMu Oe30macHoi paboThl ¢ XUMHYECKHUMU

BEIIECTBAMH U J1a0OPATOPHBIM 000PYOBaHUEM;

Y4eHUK NOoay4duT BO3MOKHOCTh HAYYUThHCS:

WJUTIOCTPUPOBATh HA MPUMEpPAX CTAHOBJIECHUE W HBOJIOLMIO OPraHUYECKOW XUMHUHU
KAaK HayKH Ha Pa3JIMYHbIX HCTOPUYECKUX ITAIax €€ pa3BUTHS,

KCIIOJb30BATh METOJIbl HAYYHOI'O TTO3HAHMS MPU BHIMIOJHEHUU MPOEKTOB U Y4EOHO -
UCCIIEOBATENbCKUX 3a/a4 10 M3YYEHHIO CBOMCTB, CHOCOOOB TOJIy4YEHUS U
pacro3HaBaHusl OPraHUYECKUX BEILIECTB;

OOBSICHATH MPUPOAY W CHOCOOBI OOpa30BaHUS XUMHUYECKOW CBS3H: KOBAJICHTHOMN
(MONApHOM, HEMONAPHON), MOHHOW, METATUYECKOW, BOJOPOIHONM — C IIEJIbIO
ONPEICICHUS XUMUYECKON aKTUBHOCTH BEILIECTB;

YCTAaHABIMBATh T€HETUYECKYIO CBSI3b MEXAY KJIacCaMHU OPraHMYECKUX BEIIECTB

I 000CHOBaHUS HpHHHHHHaHBHOﬁ BO3MOXHOCTH IIOIYUYCHHA OPraHU4YCCKHX
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COCIMHEHUH 3aJaHHOI0 COCTaBa U CTPOCHHUS;
YCTAaHABIMBATh B3aUMOCBA3M MeEXAy (akTaMu U TEOpuUeH, NPUUYUHOU H
CIIEACTBUEM IpPU aHATU3€ MPOOJEMHBIX CUTyallMii 1 00OCHOBAaHUU MPUHUMAEMBIX

pELIEHNI HA OCHOBE XUMHYECKUX 3HAHUU.

8 YEHHOCMHO-OPUESHMAYUOHHOU chepe:
MIPOTHO3UPOBATh, AHAJIM3UPOBAaTh U OLIEHUBATH MOCJEACTBUS JJISI OKPYKAIOIIEH
cpenbl OBITOBOM M MPOM3BOACTBEHHON JEATEIHHOCTH YEJIOBEKa, CBSI3aHHOM C

nepepaboTKOM BEIIECTB;

6 mpyoosoti cgepe:
CaMOCTOATENbHO IUIAHUPOBaTh W  TPOBOJUTH XHUMHYECKHH  JKCIEPHMEHT,
cobmomasi mpaBmia Oe3omacHOW pabOThl € BEIIECTBAMH M JIAOOPATOPHBIM

o0opynoBaHUEM;

Memoowr docmudiceHusi NAAHUPYEMbIX pe3yTbmamos — Memoobl Op2aHU3AYUU

VUeOHOU OesimenbHOCmU

O6p330BaTeJ'IBHBIC TCXHOJIOTHH.

Jannas paboyass 1mporpaMMa MOXET ObITh  peajid30BaHa  IpH
WCMONBb30BAHUM  KaK  TPAJAUIMOHHON  TEXHOJOTMH  OOydeHUS, Tak U
NEATEIbHOCTHOTO, MPAKTUKO-OPUEHTUPOBAHHOIO W JMYHOCTHO-  OPUEHTHU-
pOBaHHOTO  TOAXOJAOB, a  TakXKe  DJJEMEHTOB  JIPYyTUX  COBPEMEHHBIX
0o0pa3oBaTebHbIX TEXHOJOTUH, MEepPenoBbIX (HOPM U METONOB OOy4YEHUs, TaKUX,
KaKk TpOOJIEMHBIN METOJ, Pa3BUBAIOIIEEe OOyUCHUE, KOMITbIOTEPHBIE TEXHOJIOTUH,

TECTOBBIM KOHTPOJIb 3HAHUM, B 3aBUCHUMOCTH OT CKJIOHHOCTEH, MOTpeOHOCTEH,
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BO3MOXKHOCTEH M CITIOCOOHOCTEH YUamuXcCs KaxKa0ro Kjiiacca B rapaJijIiCIIn.

- Ilpoonemnoe ob6yuenue. Co3naHvie B Y4EOHOW JeATEIHHOCTH
NpoOJEMHBIX  CUTyallud W OpraHu3anus  aKTUBHOM  CaMOCTOSITEIbHOM
JIESITEIbHOCTH OOYUYAOIIMXCS TI0 UX Pa3pelIeHUI0, B PEe3YJIbTaTe Yero MPOUCXOIUT
TBOPYECKOE OBJIAJCHHE 3HAHUSMHU, YMCHHUSIMHU, HaBbIKAMHU, Pa3BUBAIOTCS

MBICIIUTEILHBIE CIIOCOOHOCTH.

—  Pasnoyposnegoe oOyuenue. Y y4duTeNs TOSBISETCS BO3MOKHOCTH
MOMOTaTh CIA0OMY, YACIATh BHUMAHHUE CHIILHOMY, PEaTM3yeTCsl KeJIaHUEe CUITbHBIX
oOydarmuxcs ObICTpee U TIiyOke NpoaBUTaThCs B oOpazoBaHuU. CHIIbHBIC
oOyJaromuecss yTBEPXKIAIOTCS B CBOUX CIIOCOOHOCTSAX, Cia0ble TOMy4YaroT
BO3MO)KHOCTh HCIIBITBIBATh YYEOHBIM yCIeX, MOBBIIIACTCS YPOBCHb MOTHBAIHH

YUYEHBA.

—  Ilpoexmuvie memoowr ob6yuyenus. llpeumyiecTBa Takol TEXHOJIOTHUU
3aKJTIOYAIOTCS B CICAYIOIIEM:  Pa3BUBAIOTCS  HABBIKA  MBICIUTEIHHOU
JeSITeNTbHOCTH, BKITIOYAeTCsl paboTa MaMsITH; KaKIbIi y4eHUK UMEET BO3MOXHOCTh
paboTaTh B WHIWBHIYAIBHOM TEMIIC; COBEPIICHCTBYIOTCS HABBIKH JIOTHYECKOTO
MBIIIJICHUS, TOCTEOBATEIbHOTO M3JIOKEHUSI Marephalia;, aKTyaJIn3UuPYIoTCs
MOJTy4EHHBIC OIBIT W 3HAHWS; TIOBBINIACTCS OTBETCTBEHHOCTh 3a PpE3yNIbTaT

KOJUTEKTHBHOM pabOTHI.

—  HUccnedosamenvckuti memoo 6 o00Oyyenuu. JlaeT BO3MOXKHOCTh
O0yJaroIUMCs CaMOCTOATENLHO TOMOJHATh CBOM 3HAHUS, TIYOOKO BHUKATh B
M3ydaeMylo MpoOJeMy MW MpeArnoiaratb MyTH €€ pEIIeHUs, YTO BaXHO TIPH

(bopMUPOBAHUHN MUPOBO33PEHHUSI.

- HHd)OpMaL;Z/lOHHO'KOMMyHMKClZ/!MOHHble mexHoJjiocuu., N3menenue wu
HCOI'PaHUYICHHOC 06OFaHI€HI/IC COOCPIKaAaHUA O6paBOBaHI/I$I, HCIIOJIB30BaHHC

WHTETPUPOBAHHBIX KypCcoB, noctyn B MHTEPHET.

—  30oposvecbepecarowue  mexuonoeuu. VIcrionb3oBaHHE — JAaHHBIX
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http://www.uchportal.ru/load/131-1-0-4040
http://www.uchportal.ru/load/131-1-0-4040

TEXHOJIOTHUM I103BOJISIIOT PAaBHOMCPHO BO BpPCM:A YpPOKa PACHPCACIEITL PA3JIMIHBIC
BUBI 3aIIaHI/H>'I, OIIpCACIEATE BPCMA IIOAAYH CJIOKHOI'O y‘I@6HOI‘0 Marcpuralia,
BbLICIITH BpPEMA Ha IPOBCACHUC CaMOCTOATCIIbHBIX pa60T, HOPMATuBHO

npuMeHsaTs TCO, 4To JaeT MONOKUTENbHBIE PE3YIbTAaThl B 00YYEHUH.

®opMbl Oprasu3anuy 00pa3zoBarenbHOIO Ipolecca:

- @pOHTaHBHBIe; HHINBUAYAJIbHBIC, TPYHIIOBBLIC; MHTCPAKTUBHBIC
- YPOK- HCCIICAOBAHHEC, YPOK-KOHCYJIbTAHA, YPOK-IIPAKTUKYM, YPOK-

MacTepcKasi; ypOK-B3auMOOOYUEHHUS;, YPOK-UTpa U JIp

Yuebno-memoouueckue nocobus, ucnonvzyemvie 0 O0CMUICEHUS NIAAHUDYEMbBIX

Dpe3Vibmamos.

INabpuensu O.C. Xumus. 10 kmacc. YrmyoneHHblii  ypoBeHb: yueOHuk/  O.C.
I'abpuensa, N.I. Octpoymos, C.FO. Ilonomapes.- M.: JIpoda, 2019.

Marepuanbl €TMHON KOJUIEKITUU TU(PPOBBIX 00pa30BaTEIIbHBIX PECYPCOB

(http://school/collection.edu.ru)
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3. Paznen: Copepxanue mporpaMMmbl yaeOHOTO Kypca

10 KJIACC (ITPO®WJIbHBIN YPOBEHD)

(3u B Hexento, Bcero 99 u)

IloBTOpEHMe (3u)

Paznen/tema 1
BBenenue (5u)

[Ipenmer opranuueckod xuMuu. (OCOOCHHOCTHM CTPOCHUSI U CBOWCTB
OpraHWYECKUX COCAMHEHUN. 3HAYEHHE U POJIb OPraHUYECKOW XHMHUHU B CHCTEME
€CTEeCTBEHHBIX HAayK W B >KM3HU oOuiectBa. KpaTkuii odyepk MCTOpUM PA3BUTHS
OpraHUYECKOM XUMUH.

IIpeonocuvinku co30anusi meopuu cmpoeHus: meopusi paouxkaios u meopusl
munos, pabomst A. Kexyne, 3. @panxnanoa u A. M. Bymneposa, cve30 epaueii u
ecmecmeoucnvimameneti 6 2. [lneiepe. OCHOBHBIE TOJOXKEHHUSI TEOPUU CTPOCHUS
oprannyeckux coeqnHeHuil A. M. bymiepoBa. XuMnuueckoe CTpOEHHE U CBOMCTBA

OpPraHMYECKUX BemecTB. M3omepus Ha npumepe H-OyTaHa u n300yTaHa.

OnekTpoHHOE OO0NaKo M opouTanb, UX (GOpMBL S U p. DIEKTPOHHBIE U
ANEKTPOHHO-Tpaduyeckue GOpMylIbl aTomMa yIiepoia B HOPMalIbHOM H
BO3OYKICHHOM COCTOsHUsIX. KoBajieHTHast ~XuMHYeckass CBS3b W ee
Pa3HOBUAHOCTH: cuema W nu. Bomopomnas cBsi3b. CpaBHeHHE OOMEHHOTO H

AOHOPHO-aKICIITOPHOTI'O MCXAHNU3MOB O6paSOBaHI/IH KOBAJICHTHOM CBSI3H.

3

Ilepeoe sanenmmuoe cocmosanue — Sp=- 2ubpuousayus - Ha npuMepe MojiexKyibl

2

Memaua u Opyeux aakamos. Bmopoe eanenmnoe cocmosnue - Sp“- eubpuouzayus

- Ha npumepe MOJNEeKY/ibl SMUjlEeHdA. Tpembe 6AJIEHMHOe cocmosrue - Sp -
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eubpuouzayus - Ha npumepe MONEKYIbl ayemuieHa. Ieomempus MoneKy
PACCMOMPEHHBIX BeU eCME U XAPAKMEPUCMUKA 8UO08 KOBAIEHMHOU CB3U 8 HUX.
Mooenv [lunnecnu 0nsa 00BACHEHUS B3AUMHO20 OMMAIKUBAHUS UOPUOHBIX

0p6umaﬂeﬁ U UX pacnoiosiCeHusl 6 npocmpaHcmee ¢ MUHUMYMOM IHeEPSUU.

Hemoncrpanun. Komuiekius opraHM4eCcKuX BELIECTB, MAaTEpPUAJIOB U U3JACIUU

u3 Hux. Mongemn monekyn CHy u CH30H; CoHp, CoHy n CgHg; n-Oyrana u

n300yTaHa. B3anmoseiicTBre HaTpus ¢ STAHOJIOM U OTCYTCTBHE B3aMMOCHCTBUS C
TUATUIOBBIM 3¢upoM. Komiekuus noiauMmepoB, NPUPOIHBIX M CHUHTETHYECKUX
KaydyKOB, JIEKAPCTBEHHBIX mpenaparoB, Kkpacurenen. [llapocrepxkueBbie u

oovemHble Momemu Mmonekyn Hp, Clp, No, Hp0, CHy,. IllapocrepxHeBbie H
oovemubie monemn CHy, CoHy, CoHp. Mogens, BBINONHEHHAs U3 BO3MYHIHBIX

IapOB, IEMOHCTPUPYIOIIAsl OTTAIIKMBAHUE THOPUIHBIX OpOUTANIEH.

Pasngen/tema 2

Crpoenne u ki1accupukanusi OPraHNYeCcKux coequHeHuu (8 u)

Knaccugurayua opeanuyeckux coeouHenuii no CMpoOeHulo «y2iepooH020
cKenemay: — ayukaudeckue — (AiKaMbl,  QJIKEHbl,  AIKUHbL,  AJNKAOUEHbL),
Kapooyukiuyeckue  (YUKJIOAIKAHbL U apeHvl) U 2emepoyuKiuiecKue.
Knaccugurayua opeanuveckux coeounenuii no @OYHKYUOHAIbHLIM CPDYRNAM.!
cnupmul, genonvl, npocmule dQPupsl, anrboe2udbl, KemoHvl, KapOOHO8ble KUCIOMbI,
CILOJCHBLE IPUPDL.

Homenxknarypa mpusuanvuas, payuonanvuas n WIOIIAK. Payuonanvhas
HOMeHKaamypa Kaxk npeouiecmeenHux Homenknamypsvl HIOIIAK. TlpuHnumsi
oOpa3zoBaHusi Ha3BaHuil opranudeckux coenuHeHuit nmo MIOITAK: 3amemienus,
POIOHAYAJILHOW ~ CTPYKTYpPbI,  CTApUIMHCTBA  XapAKTEPUCTUUYECKUX  TPYIIII

(andaBUTHBIN MOPAIOK).
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CTpyKkTypHas M30MEpHUsl U €€ BHUIbL: H30MEpHUs «YIJIEPOIHOIO CKEIeTay,
U30MepUs  TOJIOKeHUsI (KpaTHOW CBA3M M (YHKIMOHAJIBHOW  TPYIIIHI),
MEXKJIaccoBasi u3oMepus. [lpocmpancmeennas — usomepusi U ee  GUObL:
eeomempuyeckas u onmuveckas. buonozuueckoe 3nauenue onmuueckol uzomMepuu.
Ompadsicenue ocobeHHocmel CMpOeHUs. MOJIEKYl 2e0MEMPUYECKUX U ONMUYECKUX
U30MEPOB 8 UX HA3BAHUSIX.

JemoncTpamun. OOpa3ibl NPEACTaBUTENEH Pa3TUUHBIX KJIACCOB OPraHUYECKUX
COCMHEHUN M MIAPOCTEP)KHEBBIC WM OOBEMHBIE MOJIETH UX MOJEKYJ. TaOmuilbl
«Ha3Banue ankaHOB W QJIKWIbHBIX 3amecTuTenei» u «OCHOBHBIE KJIacChl
oprannyeckux coeauHenuit». lllapocrep:kHeBbie MO MOJIEKYSI OPTraHUYECKUX
COCIMHEHUN Pa3JIMYHBIX KjaccoB. Mojenn MONEeKyll M30MEPOB Ppa3HBIX BUJIOB

WU30MEPHH.

Pasngen/tema 3

XuMHn4yecKue peakiui B OpraHnu4yeckoi xumun (6 y)

llonamue o peaxyusx zamewenus. lanocenupoeanue aiKaHo8 U aApPeHOS,
WeNoYHOU 2UOPONIU3 2AN02EHATIKAHOS.

Ilonamue 0 peaxyusx npUCcoeouHeHus. luopuposanue,
euopozanozeHuposanue,  2aio2eHupoeanue.  Peakyuu — nonumepusayuu  u

I’ZOJZMKOHaeHCCH/ﬁ/H/l.

llouamue o peaxkyusx omwenieHus (MUMUHUPOBAHUS). [lecudpuposaHue
ankanos.  [eecuopamayus  cnupmos. Jlecuopoxniopupoeanue Ha  npumepe

eanoeenanxanos. Ilonamue o Kpekunee arkanos u 0enoIuMepu3ayuu NOIUMepos.
Peaxyuu uzomepusayuu.

Tomonumuuecxkuii u eemepOJlumuquKud pasposle KOBAJLCHMHOU XUMUYECKOU

ceAsu, 06pa306aHue KOBAJLEHMHOU CB53U NO OOHOPHO'aKuenn’lOpHOMy MEXAHUIM) .

18



llonsmue o Hyxkneogure u snekmpogpune. Knaccugurkayus peaxyuii no muny
peazupyiowux dacmuy (HyK1eo@uibHvle U 21eKMpo@uibHble) U HPUHYUNY
UBMEHEeHUs cocmaea MoONeKyabl. Bzaumnoe enusnue amomoé 6 MONEKYIax
opeanuyeckux eewjecms. HHOykmusHbulll U Mme30mepHbuitl 3pgpexmul. [Ipasuno

Mapxoenuxosa.
PacueTHble 32124 M.
1. BeluucneHnue BbIXOA MPOAYKTA PEAKLINUN OT TEOPETHUYECKH BO3MOKHOTO.
2. KoMOuHUpOBaHHBIE 3a0a4H.

JemoncTpanuu. B3psiB cMecu metana ¢ xjopoM. ObGecriBeunBaHue OpOMHOM
BOJIbI ATHJIEHOM M aretwieHoM. [lomyuenue QenondopManbIeruiHOW CMOIIBI.
Henomumepusanua noigudTwieHa. llomydeHue sTwieHa u 3TtaHona. KpekuHr
kepocuHa. B3peiB rpemyuero raza. [opeHue MeTaHa wid MporaH-0yTaHOBOW CMECH
(13 ra3oBoi 3aKUTAJKH). B3phIB cMecH MeTaHa WM MPONaH-OyTaHOBOW CMECH C

KHCIIOPOJIOM (BO3TyXOM ).

Pasngen/tema 4

Yrieronopoabl (23 u)

[Tonsitue 00 yrieBomopoaax.

[Ipupoauble HUCTOYHUKH YyraeBonoponoB. Hebpts u ee
OpOMBINIIEHHAas mnepepaboTka. @DpakiuMOHHAs MEpPeroHka, TEPMUUYECKUU W
KATAUTUTUYECKAM KpeKUHI. [IpupomHelii Tra3, €ro cocraB M IPAKTHYECKOE
ucnonb3oBanue. Kamennsiit yronb. KokcoBanue kamenHoro yrisi. [Ipoucxoxaenue
MPUPOIHBIX HCTOYHUKOB  YITIEBONOPOAOB. Pughopmune, ankunuposanue u
apomamu3zayusi ~ He(hmenpooykmos.  DKOJIOTMUECKHE  acCMeKThl  JOOBIUH,

Hepepa60TKH X UCITIOJB30BaAHUA ITOJIC3HBIX MCKOIIACMBbIX.

A 11 kx a H bl. [oMonornueckuit psg u obmias Gopmyna ankaHoB. Cmpoenue
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MOJLeKYIbl MemaHa u opyeux arkanos. VI3omepusa ankaHoB. dusznyeckue CBOMCTBA
aIKaHOB. Ankanvl 6 npupode. IlIpomviuiienHvie cnocoovbl NONYVYEHUs. KPEeKUHE
AIKAHO8, (PPaKyuoHHas nepecoHka Hepmu. JlabopamopHvie cnocobvl noyyeHus.
ankaumog: cummes Bropya, Oexapboxcunupoeanue coneti KapOOHOBbIX KUCIOM,
auoponus kapouoa amomunus. Peaxyuu 3amewenus. Ilopenue anxanos 6
paznuunblx ycarosusx. Tepmuueckoe paznodxcenue aikanos. Mzomepuzayus aiKkamos.
llpumenenue anxanos. Mexanusm peakyuu paoukaibHO2O 3AMEUjeHUs, €20
cmaouu. Ilpakmuueckoe ucnonv3osanue 3HAHUL O MexaHuzme (Cc80O0O0HO-
PAOUKaIbHOM) peaxkyull 8 Npasulax mexHuKu 0e30nacHocmu 6 Ovimy U Ha

npouszsoocmee.

A 11 kx ¢ H bl. [oMonmornueckuit psg u obmast Gopmyna ankeHoB. Cmpoenue
MONEKYIbl dMuleHa u Opyeux aikeHos. H3zomepus ankeHo8: CMpPYKMypHAs u
npocmpancmeennas. Homenxknamypa u  @usuueckue ceolicmea — aiKeHO8.
Tonyuenue smuneHo8vix y2ne6000p0008 U3 ANKAHO8, 2AN02eHANKAHO8 U CNUPMOS.
THonspuzayus Nu-cesa3u 8 MONEKYIAX AIKeHO8 Ha npumepe nponena. Ilonamue 06
unoykmusnom (+1) agpgpexme na npumepe monexynvt nponena. Peaxyuu npucoeou-
HeHUsl (eanoceHuposanue, 2UOpo2aio2eHuposanue, 2UOpamayus, cUOpuposaHue).
Peakyuu oxucnenus u nonumepusayuu anxeros. IlpuMeHeHne aqTkeHOB HA OCHOBE
uX CBOMCTB. OKHCIIEHHE aJTIKEHOB B «MATKHX» M «KECTKUX» YCITOBUSX.

A 1 x u H bl. ['oMonornueckuit psan ankuHoB. OOmas popmyna. Cmpoerue
MONeKYIbl ayemunena u opyeux ankunos. Mzomepus anxunos. Homenxnamypa
ayemuleHoBbIX yeneso0opooos. IlomydeHne aJkKMHOB: METAHOBBIM W KapOWIHBIN
cnocoOpl.  Du3MUECKHE  CBOWCTBA  aNKWHOB. Peakyuu  npucoeouHeHus:
2ano2eHuposatue, 2udpozaniocenuposanue, euopamayus (peaxyus Kyuepoea),
euopuposanue. Tpumepuszarus amnetwieHa B OcH301. [IpuMeHeHWEe aTKWHOB.
Oxucnenue ankunos. Ocodvie c80UCMEA MEPMUHATLHBIX ANKUHOB.

Ankanuens. OO6mas d¢opmyra ankaaueHoB. CmpoeHue MOneK)I.

Hzomepusi u Homenxnamypa anxaouenos. Duzuueckue ceolicmea. Bzaumnoe
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pacnonodcenue  Nu-ceédasell 6  MONEKYIAxX  AIKAOUeHO8:  KYMYIUPOBAHHOE,
conpsidceHnoe,  uzonuposarnoe.  OcobeHHOCMU — CMPOEHUSI  CONPANCEHHbIX
AIKAOUeHo8, Ux nojaydeHue. AHAJIOTHUS B XUMHUYECKHX CBOWCTBaxX aJIkCHOB U
ankagueHoB. llomuMmepuzanms ankagaueHoB. HarypaibHbli M CUHTETUYECKUU
kaydyku. Bynkanuzanus kayuyka. Peauna. Pabotsl C. B. JlebeneBa. Ocobennocmu
Peaxkyuii npUcoeOUHeHUs K aiKaOUeHam ¢ CONPANCEHHbIMU NU-CEAZAMU.
Huknoankausl. [lonamue o0 YukIOGIKAHAX U UX  CBOUCMBAX.
Tomonocuueckutl pso u obwas gopmyna yukioankanos. Hanpsowcenue yuxna 6
C3Hg, CyHg u CgHyg, xougopmayuu CgH1p. Hszomepus yuxioanxanos (no
«y2l1epOOHOMY CKelemy», YUcC-, MpPaHC-, MeNCKIAccosas). Xumuieckue ceoucmed

UUKTIOAJIKAHOB. 2cOpEeRUe, pPA3N0JHCEHUE, padumﬂbnoe sameujeHue, U30OMepusayu-l.

Ocobvle ceoticmea YUKIONponaua, Yukiooymaua.

Apenn. benson kak mnpeactaBuTenb apeHOB. CmpoeHue MoaeK) bl
oenzona. Conpsowcenue Nu-céazeu. HMzomepuss u HOMEHKAIAMYpPA apeHos, ux
nonyuenue. lomonoecu 6Oewnsona. Bnuanue 00Kko6ou yenu Ha I1EKMPOHHYIO
NJIOMHOCMb  CONPANCEHHO20 NU-00]1aKa 6 MONeKYIaAx 20M010208 0eH301a Ha
npumepe moayona. XUMHUECKHUE CBOMCTBa OeH30ma. Peaknuu 3aMelieHus ¢
ydyactTueM OeH30ja: TaJOTCHHpPOBAaHWE, HUTPOBAaHWE W  AJKWIMPOBAHUE.
[Ipumenenue OeH30/1a U e20 2omon0206. PanukanbHOE XJopupoBaHHe OeH3oJa.
Kamanumuueckoe cudpuposanue 6enzona. Mexanuzm peaxyuii 21eKmpoguibHO20
3amMewjenus;, 2an02eHUpPOBaHUs U HUMPOBAHUS OEH301a U e20 20MON0208.
Cpasnenue peakyuoHHou CNOCOOHOCMU OeH301a U MONYoNd 6 PeaKyusix
s3amewenus. Opuenmupyiowee Oevicmgue epynnvl amomoe CHz — 6 peaxyusix
samewenusi ¢ yyacmuem monyona. Opuenmanmor | u 1l pooa 6 peaxyusx

3amewerus ¢ yuacmuem aperos. Peaxyuu 60Kosvix yenetl aikuiloeH3oo8.
PacueTHble 3a1a4M.
1. Haxoxnenue MoONEKyIsIpHOH (GOPMYNIBl OPraHHUYECKOTO COSTUHCHHS 10

Macce (00beMy) IPOYKTOB CrOPaHUs.
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2. Haxoxnenue MonexyasipHOM (Gopmysbl BEIIECTBA MO €ro OTHOCHUTEIHHOM

IUIOTHOCTH U MacCOBOM J0JIE DJIEMEHTOB B COEIUHEHUAX.
3. KomOwHMpOBaHHBIC 3a1a9H.

Hemoncrpanun. Komnexkiua «lIpupogHble HUCTOYHHUKH — YIVIEBOJOPOIOBY.
CpaBHeHue TipolieccoB TopeHuss HedTH U mpupomHoro raza. OOpazoBaHue
He(TAHON TJIEHKW Ha MOBEPXHOCTHU BoAbl. KaramuTuueckuil KpeKuHTr mapaduHa.
PactBopenne mnapaduna B O€H3MHE W HCIAPEHHE PACTBOPUTEIS U3 CMECH.
[InaBnenune mnapaduHa W €ro OTHOUIEHHWE K BOjAE (pacTBOpEHHE, CpaBHEHUE
IJIOTHOCTEH, cMaumBaHme). Pazmenenue cMecum OEH3MH — BOJa C IOMOIIBIO
nenuTenbHO BOpoHKU. [lomydeHue meTaHa w3 arerara HaTpusi U THAPOKCHJIA
HaTpus. Mojenu MoONeKyll ajlkaHOB — IIapOCTEepKHEBbIE U 00beMHbIe. ['opeHue
MeTaHa, MpornaH-O0yTaHOBOW cMecH, mapaduHa B yCIOBUSAX W30BITKA U HEMOCTATKA
KHciIopona. B3pelB cmecn Merana ¢ Bo3ayxoM. OTHOIIEHHME MeETaHa, IPOIaH-
OyTaHoBOM cMecH, OeH3HHa, napaduHa K OpOMHOM BOJI€ U PACTBOPY MEpPMaHraHaTa
Kanus. B3pelB cMecnm MeTaHa W XJIOpa, HWHHUIMUPYEMBIA  OCBEIICHUEM.
Boccranosnenue oxcuna menu (1) mapapunom.

[apocTtepxHeBble U O0BEMHBIE MOJCIA  MOJICKYT CTPYKTYPHBIX U
MPOCTPAHCTBEHHBIX HM30MEPOB aJIKEHOB. OOBbEMHBIE MOJACIU MOJIEKYJ AJIKCHOB.
[Tomyuenne »sTeHa w3 dtaHona. OOeciBeYMBAHME OSTEHOM OpPOMHON BOJIBI.
OO6eciBeurBaHUE YTEHOM PAaCcTBOpa MepMaHraHara kanus. ['opeHue sTeHa.

[lonyyenme amnermneHa wu3 kKapOuaa Kaiblus. DPusnyeckue CBOMCTBA.
B3aunmogeiicTBue anerniieHa ¢ OpoMHOW Bomod. B3amMmopeiicTBue aleTwieHa ¢
pacTBOpoM mnepMaHranara kainus. l[openwe anerwneHa. B3anmopneinctBue
alleTUJICHa C PACTBOPOM COJIM MEIH WU cepedpa.

Monenu (mapocTep)KHEBbIE U OObEMHBIC) MOJICKYN aJIKaIUEHOB C Pa3IMYHbIM
B3aMMHBIM pAaCIOIOKEHUEM  Nu-cBsized. Jlenmomumepusanus kaydyka. Monenu
(mapocTepKHEBbIE U OOBEMHBIE) MOJICKYNT ATKAJIUEHOB C PAa3IUYHBIM B3aUMHBIM

pacrionoxeHueM Nu-cesizeil. Koarymsinys MiIedyHOro coka KaydyKOHOCOB (MoJiodas,
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OJTyBaHYMKOB WJIH (DUKYCa).

[[lapocTepkHEBbIE MOAETH MOJEKYJ HUKJIOAIKAHOB W ajikeHOB. OTHOIIIEHUE
IUKJIOTEKCaHa K pacTBOPY MepMaHTaHaTa Kajius 1 OPOMHOM BOJIE.

[lapocTepxHeBble U OObEMHBIC MOJAEINM MOJEKYI OCH30/1a U €ro TOMOJIOTOB.
Paznenenne ¢ TmOMOIIBIO JEIUTEIBHOM BOPOHKM CMecH O€H301 — BoOja.
PactBopeHne B OeH30J1€ pa3IMIHBIX OPTAaHMYECKUX M HEOPTaHMYECKUX (HaIpuMep,
Cephl) BEIIECTB. DKCTPArMpOBAHHME KpacuUTENEHd M JPYruX BeElIecTB (Hampumep,
nojia) OEH30JI0M U3 BOJAHBIX pacTBOpoB. ['opeHune OeHzona. OTHOIIEHHE OEH301a K
OpoMHOW BOA€ W pacTBOpYy IMepMmaHraHara kamus. [lomyuenue HuUTpOOEH3OMA.
OOGeciBeurBaHUE TOJIYOJIOM TMOAKUCICHHOIO pPAacTBOpa IE€pMaHraHara Kajius |

OpOMHOM BOJIBI.
JlaGoparopHbie ONBITHI.
1. IlocTpoeHue Moesneit MOJIEKYIT aJTKaHOB.
2. CpaBHEHHE MIOTHOCTH U CMEIIIMBAEMOCTH BOJIbI U YITIEBOIOPOIOB.
3. IMocTpoenue mosenei MOJIEKYN alIKEHOB.
4. OOHapyX)eHHE ATKEHOB B OCH3HUHE.

5. [lonydyenue aunerusiaeHa W €ro peakiuud ¢ OpOMHOM BOAOW M pPacTBOPOM

IICpMaHIraHara KaJlns.

Paszgen/tema 5

CoupTtsl u denoant (7 y)

Conuptei. CoctaB u KilaccupuKanus CHOUPTOB. HM3omepus cnupmos
(nonoowcenue 2UOPOKCUNLHBIX 2PYNN, MENCKIACCO8Asl, «V2lepOOH020 CKelemay).
Qu3suueckue ceoUCmea cnupmos, ux noayyenue. MexXMONEKyIsIpHash BOAOPOIHAs
CBsI3b. OcobenHOCmU 31eKMPOHHO20 CMPOEHUsT MOJEeKYl CNupmos. Xumuyeckue

ceolcmea cnupmoe, 06yCJIOBJl€HHbl€ Hamudyuem 6 MoJeKyiax ZL[apOKCMJlebZX

23



epynn: obpa3zosanue aiKo20AMo8, 3auMOOelucmseue ¢ 2ai02eHo08000PO0aMU,
MEXHCMONLEKVIAPHAS U BHYMPUMONEKYIAPHAS Oecuopamayus, mepupurayusi,
oxucnenue u oezuopuposanue cnupmog. OCOOEHHOCTH CBOMCTB MHOIOATOMHBIX
ciuproB. KauecTBeHHass peakuusi Ha MHOTOAaTOMHBIE CHUPTHL. BaxHeimue
pencTaBuTeN cnuproB. (DU3MOIOTMYECKOE IEHCTBUE METAHOJA W 3TAaHOJA.
Anxoronu3smM, ero nocienctsus. [Ipodpunakrrka ajaxoronusma.
®enonnl. OeHomn, ero GuU3NUECKUE CBOMCTBA U MOMydeHHE. XUMHUYECKUE

cBoiicTBa (peHona kak ¢GyHKIUs ero crpoeHusi. Kucnorueie cBoiicTBa. B3anmuoe
BIMSIHUE aTOMOB W TPYINIl B MOJEKYJIaX OPraHMYEeCKHX BEIIECTB Ha IPUMEpE
¢denona. [lonmukonnencauus ¢peHona ¢ popmanpaerugoM. Kauecmeennas peaxyus
Ha ¢enon. Ilpumenenne ¢denona. Kraccuduxanus denomnoB. Cpasuerue
KUCTOMHbBIX CBOUCME BEUeCm8, COOePIHCAUUX SUOPOKCULLHYIO SPYRNY: 800bl, OOHO-
U MHO20AMOMHbBIX CNUPMOS, eHona. DNeKkmpoduibHoe 3ameujerue 8 OeH301bHOM
konvye. [Ipumenenue npouzeoousix gherona.

PacuerHble 3aga4u.

Brruncienust o TepMOXUMUYECKUM YPABHEHUSM.

JemoncTpanuu. Pu3nueckrue CBOWCTBAa 3TaHoNa, nponaHona-1 u Oyranona-1.
HlapocTepkHEBbIE MOAETN MOJEKYIT H30MEPOB C MOJEKYISIPHBIMU (hopMyraamMu

C3Hg0 u C4H10O. KonuyecTBeHHOE BHITECHEHHE BOAOPOAA U3 CIMPTA HATPUEM.

CpaBHEHUE peaklUil TOPEHUs STUJIOBOTO M MPONUIIOBOrO cnuproB. CpaBHEHHE
CKOpOCTE B3aUMOJCHCTBUSA HATPHUS C ATAHOJIOM, MPOMNAHOIOM-2, TIHIIEPUHOM.
[Tonyuenne npoctoro 3¢upa. [lonyuenue cnoxnoro 3¢upa. [lonydenue sTeHa u3
sTaHosa. PacTBopuMOCTh (QeHOma B BOAC MPH OOBIYHOWM W TOBBIMIEHHOM
Ttemrieparype. BoitecHeHue ¢eHona u3 deHonsaTa HATpUs YroJdbHOM KHUCIOTOM.

Peaknus genona ¢ xiaopugom xenesa (111). Peakuus dpenona ¢ popmanbaeruiom.

JlabGoparopHbIe ONbITHI.
6.1loctpoenne moaeneil MOJIEKya N30MEPHBIX CIIMPTOB.

7.PaCTBOpI/IMOCTB CIIMPTOB € PA3JIMYHBIM YHCJIOM aTOMOB YIJICpOoAa B BOJC.
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8.PaCTBOpI/IMOCTB MHOI'0AaTOMHBIX CIIMPTOB B BOAC.

9. B3aumoieiicTBHE MHOTOATOMHBIX CIIUPTOB ¢ ruapokcuaom meau (11).

Paszngen/tema 6

Aabaeruabl. Keronbr (5 u)

Cmpoenue mMonekyn anboe2udos u KemoHos, ux UsoMepus u HOMEHKIamypda.
Ocobennocmu  cmpoenusi  KapOoHunbHou  epynnvl.  Dusuueckue ceolicmea
Gdopmanvoecuoa u e2o 2omonozos. OTACIbHBIE TPEICTABUTEIN AIbJICTUIOB U
KETOHOB. XHWMHUYECKHE CBOWCTBA QJIbJETHIIOB, OOYCIOBIECHHbIE HAINYUEM B
MOJIEKYJIe ~ KapOOHWJIBHOW  TPYINIBI  arTOMOB  (THAPHPOBAHWE, OKHCIICHUE
aMMHA4HBIMH ~pacTBOpaMH oOKkcuaa cepeOpa u  ruapokcuma wMemau  (11)).
KadecTBeHHble  peaknuum  Ha  ampJeruabl.  Peakyus — noauKoHOeHcayuu
dopmanvoecuoa ¢ ¢henonrom. OcobeHnocmu cmpoeHus U XUMUYECKUX CEOLCME
kemoHos. Hykneogunvnoe npucoeounenue K KapOOHUNbHBIM COCOUHEHUSIM.
Ilpucoeounenue yuarnosooopooa u cuopocyivuma Hampus. Bzaumuoe enusHue
amomog 8 monexyrax. lanoeenuposanue anvoecudo8 u KemoHO8 HO UOHHOMY

MeEXAHUIMY HA CBEM). Kauecmeennas peaxkyusl Ha MemujlKenionbl.

Hemoncrpanun. IllapocrepxHeBble MOAEAM MOJEKYJI  aJIbIAETHAOB U
U30MEpHBIX UM KeToHOB. OkwucieHne OeH3aibleruja Ha Bo3ayxe. Peaxius

«cepebpsiHOTO 3epKanay. OkucaeHHe anbaeruaoB ruapokcuaom meau (I1).
JlaGoparopHblie ONbITHI.
11.TTocTpoeHne Mozeeli MOJICKYII H30MEPHBIX aJlbJICTHIOB M KETOHOB.
12. Peaknust «cepeOpsHOTO 3epKaja.
13.0Oxucienue anpaeruaoB ruapokcuaom meau (11).

14.0Oxucnenue OeH3anbAern1a KUCIOPOAOM BO3IyXa.
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Paszgen/tema 7

Kap6oHoBbIe KUCJIO0TBI, C10KHBbIE 3GUPBI U KUPBI (9 u)

Kap6ounoBbie KUCHOTH. Cmpoerue MoneKyl KapOOHOBbIX KUCIOM U
KapbokcunvHou epynnul. Knaccugurkayus u nomenxkiamypa kapOOHOBbIX KUCIOM.
Quzuueckue c60UCMBA KAPOOHOBLIX KUCIOM U UX 3ABUCUMOCHb OM CMPOEHUs.
monexyn. Kapbonoguvle kuciomul 6 npupode. bruonormdeckas poib KapOOHOBBIX
Kuciaor. Obwue  céoucmeéa  HEOP2AHUYUECKUX U OP2AHUYECKUX — KUCIOm
(B3aUMOJICHCTBHE C METaUlaMHM, OKCHJIAaMH METaJJIOB, OCHOBAaHWSMH, COJISIMH).
Brusanue yenesodopoonoeo paouxana Ha cuny KapboHoBou Kuciomwl. Peaxums
aTepudUKaLlUN, YClo8us ee npogedenus. Xumuueckue cOUCMEa HenpeoeibHblX
KapOOHOBbLIX KUCNIOM, 00YCl06NeHHble Hanuyuem N-céa3u 6 monekyne. Peaxyuu

3JZ€Kmp0qbu]le020 sameulerusl ¢ yvacmuem OeH30UHOU KUCIOMbI.

Cnoxnbie 3¢upbl. Cmpoenue cnodichvix 3¢pupos. Hzomepus ciodxicHvix 2¢hpupos
(«yenepoonoco ckenemay» u medckiaccosas). Homenknamypa cioxcHulx 3¢upos.
Obpamumocmsv peakyuu smepugpurayuul, 2UOPoOaU3 CL0AHCHBIX dPupos. Pasnosecue
peakyuu smepugurayuu — 2uopoausa, axmopsl, erusouue Ha Heeo. PerieHue
pacyeTHbIX 3aJad Ha OIpEAeiCHME BbIXOJAAa NPOAYKTa peakuuu (B %) OT
TEOPETUUYECKH BO3MOXKHOTO, YCTAHOBIICHHE (DOPMYJIBI U CTPOCHHUS BEIIECTBA IO

IPOAYKTAM €ro CropaHusi (WM Tuapoin3a).

Kupsl. XKupsl — crioxxkHbie 3GUphl DIUIIEPUHA U KApOOHOBBIX KUCIOT. CocTaB
U CTpoeHue XupoB. Homenxnamypa v xnaccudukanus xupoB. Macna. JKupsl B
npuponae. buonornyeckue ¢pyHkuuu xupoB. CBoiicTBa kupoB. OMBUICHHE KUPOB,
noiydeHrne Mpiia. OOBSICHEHHE MOIOIIMX CBOWCTB MbLIA. | HApUpOBaHUE KUIKUX
x)upoB. Maprapun. Ilorstue o CMC. OObsicHeHHEe MOIOIIMX CBOWCTB MbLIa U
CMC (B cpaBHEHHH).
JemoHncTpanuu. 3HAKOMCTBO C (DU3MYECKUMH CBOWMCTBAMH  HEKOTOPBIX
KapOOHOBBIX KHUCJOT: MYpPaBbUHOM, YKCYCHOH, TIPOIUOHOBOM, MAacCJsSHOM,

IIaBeJICBOM, JIMMOHHOM, OJICMHOBOM, CT€apuHOBOM, OcH30MHOW. Bo3ronka
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OeH30iHOM KHCIOThl. OTHOIIEHHWE pAa3IUYHBIX KapOOHOBBIX KHCJIOT K BOJE.
CpaBHEHHE KHCIOTHOCTU CpE€Abl BOAHBIX PacTBOPOB MYPABBMHOM M YKCYCHOM
KHMCJIOT OJWHAKOBOM MOJIPHOCTH. [lomydeHne NpUATHO MaxHYIIETO CIIOXKHOTO
supa. OtHOmIEHHE K OpPOMHOM BOJAE W pPACTBOPY II€pMaHraHara Kajus
OpeaenbHOM U HenpenenbHOM KapOoHOBbIX Kucior. IllapocrepxkHeBbie Moaenu
MOJIEKYJ CJIOXKHBIX 3(UPOB U MU30MEPHBIX UM KapOOHOBBIX KHUCIOT. OTHOIIEHHE
CJIIMBOYHOTO, TIOJICOTHEYHOTO ¥ MAIIMHHOTO Macia K BOAHBIM pacTBopam Opoma H

nepMaHraHara Kajusl.
JlaGopaTropHbie ONBITHI.

15.Iloctpoenne Mopeneil MOJEKyl HM30MEpPHBIX KapOOHOBBIX KHCIOT U

CJIOXKHBIX 3(HUPOB.
16.CpaBHeHMEe CHIIBI YKCYCHON U COJISTHOM KHUCIIOT B PEAKIIUSAX C IUHKOM.
17.CpaBHeHHE pacCTBOPUMOCTH B BOAE KapOOHOBBIX KHUCIIOT U UX COJEH.

18.B3aumoneiictBue KapOOHOBBIX KHCIOT C METaUIaMH, OCHOBHBIMH

OKCHJIaMH, OCHOBaHUSIMU, aM(POTEPHBIMU THAPOKCUAAMHU U COISIMHU.
19.PacTBOpUMOCTD KUPOB B BOJIC U OPTAaHUYECKUX PACTBOPUTEIISX.

JKcnepuMeHTANIbHBIE 3a7a4n. 1. Pacnio3naBaHue pacTBOpOB arerara HaTpus,
kapOoHaTa HaTpus, CHJIMKAaTa HATPUS W cTeapara Harpus. 2. PacmosnaBanue
00pas3IioB CJIMBOYHOTO Macia U maprapuna. 3. [lomydenue kapOOHOBOI KHUCIOTHI

u3 Mbuia.4. [lonydeHue yKCyCHOM KUCTIOTHI U3 alieTaTa HaTpusl.

Pasgen/tema 8

YrueBonst (6 u)
MoHno-, nu- u nommcaxapuel. [IpencraBurenyn kaxa0u rpymnmnsl.

buonoruueckass poib ymieBoaoB. KX 3HaueHWe B JKHM3HM YEJIOBEKa U
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oOrmrecrna.

Mounocaxapunabl. Imoko3a, ee ¢Qusnueckue cpoiictBa. Cmpoenue
monexynvl. Pasnosecus 6 pacmeope anioxosvl. 3asucumocms XuMui4eckux c8oucma
2NI0KO3bl OM CMPOeHUsi MOeKYIbl. B3aumoodeticmsue ¢ eudpokcudoom meou (1) npu
KOMHAMHOU memnepamype W HarpeBaHUHU, dTePUPHUKAIUS, PEaKIUs «CepeOpPsTHOro
3epKana», THIpHpoBaHHMe. Peaknmm  OpOKEHHS  [IIOKO3BL:  CIIMPTOBOIO,
MOJIOYHOKHCIIOTO. [Jfoko3a B mpupome. buomorndeckas poyib  TITFOKO3BI.
[TpuMeHeHre TIIOKO3bl Ha OCHOBE €€ CBOMCTB. @PpyKmo3a Kak uzomep 2noKo3bl.
Cpasrenue cmpoenusi MONEKYl U XUMUHYECKUX CBOUCME 2TH0KO3bl U (HPYKMOo3bl.

Dpykmosa 6 npupooe u ee OUOI02UYeCKAas Poilb.

O ucaxapmunas. Cmpoenue ducaxapudos. Boccmanasnusarowue u
HesoccmaHasnusarowue oucaxapuovl. Caxaposa, JaKTo3a, MaIbT03a, UX CHMpPOeHUe
u Ouosnoruyeckas poib. [udponus oucaxapuoos. Ilpomviuiiennoe nonyuenue

caxaposvl U3 NPUPOOHO20 CbIPbL.

[Tonucaxapuasl. Kpaxman u LIEJUTI0JI03a (cpaBHUTENBHAS
XapaKTepUCTUKA: CTPOEHHE, CBOMCTBA, OuWoMornueckas poib). Duznueckue
CBOMCTBa MONHMCAXapuaoB. XUMHUYECKHE CBOMCTBa monucaxapunioB. ['maponus
nonucaxapusioB. KauectBeHHasi peakiusi Ha kpaxmai. [lonucaxapunbl B Ipupoze,
ux Owuonornueckass posb. llpumenHenue momucaxapuaoB. Ilonstue 00
MCKYCCTBEHHBIX BOJIOKHAX. B3aumooeticmsue yennionio3vl ¢ HEOP2aAHUYECKUMU U

Kap60H06bl]I/lu Kuciomamu — 06p61306aH1/l€ CJIIOJICHBbIX 34)%]?06.

Jemoncrpamun. OOpasnpl yIVIEBOAOB W M3ACIMN W3 HUX. B3aumoneicTBue
caxapo3bl ¢ ruapokcugoM Meau (). Ilonydenue caxapara KanbIus U BbIIEICHUE
caxapo3bl U3 pacTBOpa caxapara Kajblius. Peakiius «cepeOpsHOro 3epkajay aJis
IJIIOKO3bl. B3auMonelicTBHE TIHOKO3bI ¢ (PYKCUHCEPHUCTOM KUCI0TOM. OTHOLIEHUE
pacTBOPOB caxapo3bl M MallbTO3bl (J1akTO3bl) K TuApokcuay memu (1) mpu
HarpeBaHuu. O3HakoMJIeHHWE ¢ (PU3MYECKMMHU CBOMCTBAMHM IEJUTHOJIO3BI U

kpaxmana. HaOyxanue memmnono3sl U Kpaxmana B Bone. llomyuenue HuTpara
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OCJIITOJIO3BbI.

JlaGoparopHblie ONbITHI.
20.0O3HakomieHre ¢ GU3NUECKUMU CBOMCTBAMU TTIOKO3BI.

21. BzaumonetictBue TmrOKo3bl ¢ TuapokcuaoM wmemu (II) mpu  oOBIYHBIX

YCIIOBHAX U IIPH HAI'PCBAaHUU.

22. BzauMonelicTBiE TJIFOKO3bI U CaXxapo3bl ¢ aMMHAYHBIM PAacCTBOPOM OKCHIA

cepeopa.
23. KucnoTHbIN TUAPOIU3 caxapo3bl.
24. KauecTBeHHas peakius Ha KpaxMall.
25.3HaKOMCTBO C KOJUIEKIIME BOJIOKOH.

JKcnepuMeHTAIbHbIe 3afaud. 1. Pacrio3dHaBaHne pacTBOPOB DIIOKO3bI U

INMMOCpUHaA. 2. Ol'IpCI[GJIGHHe HaJIMYKA Kpaxmalla B MCIC, XJI€6G, MaprapuHe.

Pasnen/tema 9

A3oTconep:xaiimue opraHudeckue coeguHenns (10 u)

Amunbl. CoctaB u cmpoenue amunos. Knaccugukayus, usomepus u
HOMeHKIamypa amunos. Anugamuueckue amunvi. AnrwimH. [lomydyeHne aMUHOB:
ATKUTUPOBAHUE AMMUAKA, BOCCTAHOBIICHHE HUTPOCOCIUHEHUN (peakius 3UHUHA).
Duszuueckue ceoUCMEA AMUHOB. XuMUdecKue c8oUCmea aMUHO8: 83auUMooelicmeue
c 6000U u Kucromamu. lomonocuueckuti psod apoMamuyecKkux amuHoa.
Ankunuposanue u ayuauposarue amuros. B3auMHoe BIUSIHUE aTOMOB B MOJICKYJIax
Ha TIpUMEpEe aMMUaKa, anugamuyeckux U apoMarudyeckux aMuHoB. [Ipumenenue

dAMHHOB.
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AMuHokucaoTrsl u Oenku. CocraB U cmpoenue MONEKYI
amunoruciom. Hzomepusa amunokuciom. JIBOUCTBEHHOCTb KHCIOTHO-OCHOBHBIX
CBOMCTB AMHUHOKHCIOT W €€ IMpUYUHBL. B3auMonencTBue aMHUHOKHUCIOT C
OCHOBaHMSIMHU. B3zauMopeicTBe aMHUHOKHCIOT C KHCJIOTaMU, OOpa3oBaHUE
CIOXHBIX 3upoB. Obpazosanue GHYMPUMONEKVIAPHLIX Ccoaell (OUNoaapHo2o
uona). Peakuusi TOIUKOHAEHCAMH AMUHOKHUCIOT. CHHTETMYECKHE BOJIOKHA
(kampoH, 2HAHT W Jp.). buonornueckas poiab aMUHOKUCIOT. [IpumeHeHue

AMHWHOKMCIIOT.

benku kak mnpuponnble Ouononmumepsl. llenTuanas rpymnma aTtoMoB U
nentuaHas cBsa3b. llentunpl. benku. IlepBuuHas, BTOpUYHAas W TpPETUYHAs
CTPYKTYpbl O€enKoB. XHWMHUYECKHE CBOWCTBA OCJIKOB: TOPCHHE, EHATypaIus,
TUJIPONIN3, KaueCTBEHHBIE (LIBETHBIE) peakuuu. buonornueckue QpyHKIUU OENKOB.
3HayeHue OenkoB. UeTBepTUUHAsT CTPYKTypa OEJIKOB Kak arperamusi OEJIKOBBIX H
HEOeNKOBbIX MOJeKyl. [mobanpHas mpobiema OElIKOBOrO Toj0faHus M IyTH €€

peneHus.

HykneuvuHnoBble KHUCAOTH. OOumMNA IJaH CTPOCHUS HYKJICOTHUJIOB.
Ionsamue o nUpUMUOUHOBBIX U NYPUHOBLIX OCHOBaHusx. 1lepBUUHas, BTOpUYHAS U
TpeTuuHas CTpykrypel Monekynasl JIHK. buonormueckas pons JJHK u PHK.
I'ennast uHxeHepuss U OuorexHosorusi. TpaHcreHHble (DOPMBI KUBOTHBIX U

pacTeHU.

Hemoncrpanuu. dusnyueckue CBOMCTBA METWIAMHHA. [OpeHHE METHIaMHUHA.
BzaumMmopeiictBue aHMIIMHA W METHWJIIAMHHA C BOAOM M KuciaoraMu. OTHOIIEHHE
OcH30J1a M aHWIMHA K OpomMHON Boje. OkpallMBaHHE TKaHEH aHWJIMHOBBIMU
kpacutemsiMu.  OOHapykeHHe  (QYHKIIMOHAJIBHBIX TPYINI B MOJEKYJIax
aMUHOKHUCIOT. HeWTpanuzaumss 1Ieno4yd aMHUHOKHUCIOTOM. HeWTpanuzamus
KHUCJIOTBI aMUHOKHCIIOTOW. PacTBopeHme u ocaxaeHue OenkoB. JleHarypaius
oenkoB. KauecTBeHHble peakiuu Ha Oenku. Moaenu monekynsl JJTHK u paznuunbix

BunoB moJekyn PHK. OOpasipl mpoaykToB MUTaHUS W3 TPAHCTEHHBIX (HOpM
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paCTeHI/Iﬁ U JKUBOTHBIX; JICKAPCTB M IIPCIIApPATOB, HU3IOTOBJICHHBIX C IIOMOIIBIO

TCHHOM HHKCHCPHH.

JlaGopaTropHbIe ONbITHI.
26. IlocTpoeHne Mozene MoJIeKyl H30MEPHBIX AMUHOB.
277. CMemmMBaeMOCTh aHUJIMHA C BOJIOM.
28. O0pazoBaHu€ COJICii aMUHOB C KUCJIOTaMH.

29. KauecTBeHHbIE peaklMK Ha OEJKH.

Paszngen/tema 10

buosiornyecku akTUBHBbIE BellecTBa (5 u)

B utawmuH bl [lonsatue o Buramunax. Mx knaccudukanus u o603HayeHHE.
Hopmbl norpebiiennst BuTaMuHoB. BogopacTtBopumbie (Ha npumepe ButamuHa C)
U JKUpOpacTBOpUMbIe (Ha mpumepe BuTaMuHOB A U D) Butamunsbl. Ilonstue 00
aBUTaMUHO3aX, THUIEp- W TUNoBHUTaMUHO3aX. llpodunakTuka aBUTAMUHO30B.
OtaenbHbIE MPEACTABUTENH BoAgopacTBOpuMbIX BUTamMuHOB (C, PP, rpynmnsl B) u

AKUPOPACTBOPUMBIX BUTAaMUHOB (A, D, E). x Ouonoruueckas poib.

® e p M e H T bl [loHaTre o pepmeHTax Kak 0 OMOJOTHYECKHUX KaTalu3aropax
0enKOBOI MpHUPOabl. 3HaYEHHE B OMOJOTMH U MPUMEHEHUE B MPOMBIIUICHHOCTH.
Knaccudpukanus dpepmenToB. OcoOEHHOCTH CTPOCHHUS U CBOMCTB (DEPMEHTOB:
CENIEKTUBHOCTh U J(PPEKTUBHOCTh. 3aBUCUMOCTb AaKTUBHOCTH (PepMEHTa OT
temrieparypbl 1 pH cpeapl. OCOOEHHOCTH CTPOEHHS U CBOMCTB B CPAaBHEHUU C

HCOPraHNM4CCKUMHU KaTaJIn3aTOpaMHu.

I'opwm o n b. IloHaTHE O ropMOHax Kak OMOJOTMYECKH AKTHUBHBIX
BEILIECTBAX, BBINOJHAOMMX HSHIOKPUHHYIO PErYISINUI0 KU3HEAESITEIbHOCTH
opranu3moB. Kiaccudukaius ropMOHOB: CTEPOUIbI, TPOU3BOAHBIE AMUHOKHCIIOT,

IMOJIMIICIITUIHBIC H OCIIKOBEIE TOPMOHBI. OTI[GJ'IBHI)IG NpcaACTaBUTCIIN T'OPMOHOB!
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9CTPaanOi, TCCTOCTCPOH, NHCYJIMH, AAPCHAJINH.

JlexapctBa. IloHdATHE O J€KapcTBaX KaK XHMHUOTEPANEBTHYECKHUX
npenapartax. ['pymnmbl JieKapcTB: cyiab(pamMuabl (CTPENTONU[), AHTUOMOTUKHU
(MeHUIWILINH), acnupuH. be3omacHbie CHOCOOBI TMPUMEHEHHS, JIEKapCTBEHHbBIC
dbopmbl. Kparkue HUCTOpUUECKHE CBEICHHS O BO3HUKHOBEHMM U Pa3BUTHUH
XUMUOTEpanuu. MexaHu3Mm JeWCTBUST HEKOTOPBIX JIEKAPCTBEHHBIX MpErnaparos.,
CTPOCHHUE MOJIEKYJ, IPOrHO3UPOBAHUE CBOMCTB Ha OCHOBE aHAJIM3a XUMHYECKOTO
CTpoeHUSI. AHTHOUMOTHKM, WX KiacCUUKAIUs MO CTPOCHUIO, THUIY U CHEKTPY

neiicrBust. [lucbakrepros. Hapkoruku, HapKkoMaHus U ee mpouiakTHKa.

JemoncTpanuu. OO0pa3isl BUTAaMUHHBIX —mpenaparoB. [lomuBUTaMUHBIL.
NnmocTpanuii ¢hororpaduii KUBOTHBIX C PA3IUYHBIMU (OpMaMU aBUTAMUHO30B.

CpasHenue ckopocTu pasnoxkenus HpOo nox neiictBueM (epmeHTa (Karanassl) U
Heopranndecknx karammsaTopos (K, FeClg, MnOz). Ilnakar o xomorpaMma c

M300paKEHUEM CTPYKTYPHBIX (POPMYJ 3CTpaaHOia, TECTOCTEPOHA, aqpEHAJIMHA.
BsaumoneiictBue anpenanuna ¢ pactBopom FeCls. benkoBast mpupona uMHCyIMHA
(uBeTHbIe peakiuu Ha Oenku). [lmakaTel UM KomorpamMmel ¢ GopMyIamMu amuja
Cyb(paHWIOBON KHUCJIOTBI, IUTUAPOGOIMEBOW | JIOKHOW IHUruapodoirreBon

KHCJIOT, OCH3UJITICHUITUIUINHA, TETPALIMKIIMHA, IeOTaKCUMa, acuprHa.
JlaGoparopHblie ONbITHI.
30. OGHapyxeHue BUTaMUHA A B paCTUTEIHLHOM Macie.
31. Ob6napyxenue ButaMuHa C B I0JIOUHOM COKE.
32. Obnapyxenue BUTaMuHa D B skenTke KypHHOro sina.
33. depMeHTaTUBHBIN TUIPOIN3 KpaxMaia Mmoj JSHCTBUEM aMUIIA3bI.
34. PaznoxxeHue nmepokcuaa BOAOPOAA MO ICMCTBUEM KaTajashbl.
35. JeucTBHue AEruaporeHasbl Ha METUJICHOBBIM CUHHUIA.

36. HcnbpiTaHue pacTBOPUMOCTH a/IpEHAJIMHA B BOJIE U COJISTHOUM KUCIIOTE.
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37. OOHapyXeHUe aclupuHa B TOTOBOM JIEKApCTBEHHOW Qopme (peakiueit

TUAPOSIU3a UITK IIBETHOM peakiuel ¢ cyib(arom Oepuuus).

Paszgen/tema 11

XuMHYeCKHl PAKTUKYM (6 y)
. Kauecmeennulii ananuz opeanuyeckux coeoOuHeHull.
Cnupmesl, anboe2uovl U KemoHbl.

. Kapb6onoevie kucnomui.

1
2
3
4. YVenesoowi.
5. Amunwl, amunoxuciomol, OEIKu.
6

. Mnentudukanus opraHM4eCKuX COSTMHEHUM.

-0000111eHHe N3YUEHHOI0 3a 1oj -64

10 KJIACC
[MPOOUJILHBIN
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KOJIMYECTBO YACOB:

Bcero: 99 u.
B wenento: 3u.

KoHTponbHbIX padorT :

6.

[IpakTueckux pador : 6.

TEMATHUYECKOE IUVIAHMUPOBAHUE

Paznen,tema Komnuec | [Ipaktuu | Kontpon
TBO €CKHe bHBIC
gacoB | paboThl | paboOTHI
[TOBTOPEHUE 3u. P
1. BBEJIEHNE. Su.
2. CTPOEHUE U KIIACCUOUKAILA 8u.
OPTAHMYECKUX COEJUHEHHWMU.
3. XUMMNYECKUE PEAKIIUU B 6u. Nel
OPTAHMYECKOUN XMMHNHN
4. YTJIEBOOOPO/bI 23y. Ne2
5. CIIMPTBI 1 ®EHOJIbI 74.
6. AJIBAETMbI 1 KETOHBI Su.
7. KAPBOHOBBIE KHCJIOTBI. Ou. Ne3d
CJIOXHBIE 5®UPLBI. )XKMPLI.
8. YTJIEBO/bI 6u.
9. A30TCOLEPKAILIME OPI'AHMYEC- 10u. Ne4
KHE COEIMHEHHMA
10.  BHUOJIOI'MYECKU AKTHUBHBIE Su.
BEHIECTBA
11. XUMHYECKHH TTPAKTUKYM 6u. NeNo 1- 6
12. OBOBIIEHUE M3YYEHHOI'O 6u. Ned
UTOI'O 99u. 6 6
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Hepe'—leHb KOHRMPOJ1b HblX pa60m .

Ne Buna nposepku Tema [ara
1 | InarHocTHueckas paboTa Jluarnoctuueckas pabora 1o 06.09
Marepuanam Kypca XuMuu -9k
2 | KontpombHast padoralNe 1 «BBenenuey, 20.10
«CtpoeHue u Kiaccudpukarus
OpraHHYECKUX COCAMHEHUI» 1
«XUMMHUYECKHE PEAKLINU B
OPraHu4YeCKOU XUMUK)
3 | KonrponbHas paboraNe 2 «YTIIEBOOPO/IBI» 22.12
Kontponbras padoraNe 3 | «Cruprel u penombLy, «Anbaeruas u | 26.02
KETOHBD», «KapOOHOBBIE KHCIOTHI.
Cnoxusbie 3¢gupsl. XKupbn»
S | Konrponbnas padoraNe 4 | «VroeBomb» u « A30TCOIEPIKALINE 13.04
OpraHuYeCKHe COCTUHCHUS
6 | KonrponsHas paboraNe 5 | KonrponbsHast pabora mo marepuaigam | 23.05
Kypca «Oprannueckas Xxumus» 10xm.
Ilepeuenv npakmuueckux pabom
No Tema Jara
1 |TIpakruyeckas pabora Nel «KauecTBeHHBIN aHaINM3 opraHnnueckux | 27.04
COEIUHEHUM.

2 |IIpakrrueckas padora Ne2 «CHHPThLaabIerHIbl U KETOHBL.)» 30.04
3 |IIpakrnueckas padora Ne3 «KapOOHOBBIE KHCIOTHL)» 04.05
4 | Tlpaktrueckas pabora Ned  «YIJICBOIBL.» 07.05
5 |IIpaktuueckas padora Ne5 «AMUHBI, aMUHOKHUCIIOTHI, OCIIKH. ) 11.05
6 |[Ipakruueckas padbora Ne6 «neHTH(HKALINSA OPraHUIECKUX 14.05

COCITMHEHUN.»

4. Paznen: KanengapHo- TeMaTH4Y€CKOE IJTAHUPOBAHUE
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Nern Paznen yaebHOTO Kypca Hara
/m Tema ypoka
1 |1 |huctpykrax o T.b. 01.09
[ToBTOpEHNE OCHOBHBIX BOIPOCOB Kypca XUMHH 8-9 K1
[ToBTOpEHNE OCHOBHBIX BOIPOCOB Kypca XUMHH 8-9 K1 02.09
Jluarnocruyeckas padora 06.09
[0 MaTepraliaM Kypca XuMuu 8-9 k.
Tema 1: BBEAEHUE. (54)
4 | 1 |Ilpeamer opraHnveckoil Xumuu. MecTo u pojib OpraHu4eCcKoi 08.09
XHMHH B CUCTEME HAYK O MPUPOJIE.
2 |T.X.C. Oprannueckux coenuaeHnii A.M. bytieposa. 09.09
3 |Ctpoenue aroma yraepoaa. KoBaneHTHas CBI3b B MOJICKYyJIaxX 13.09
OpPraHUYECKUX COCTUHEHUN
Banenmmuvie cocmosanus amoma yenepooa. 15.09
5 |Banenmuvle cocmosnus amoma yanepooa 16.09
Tema2 : CTPOEHUE U KIIACCUOPUKAILIUA
OPTAHUYECKHNUX COEJIUHEHUMU. (84)
9 1 |Knaccugpurayus opeanuveckux eeujecmae 20.09
10 | 2 |Knaccugpurxayus opeanuieckux seujecms 22.09
11 | 3 |T'omonoru u romosnorusi. [ oMonoruyeckue psiibl BEIIECTB 23.09
12 | 4 |U3omepus u ee BUIBI 27.09
13 | 5 |U3omepus u ee BUABI 29.09
14 | 6 |OcHosbl HOMeHKIamYPbL OpeaHudeckux coeounenuti. mpusuanvras, |30.09
payuonanvras u cucmemamuyvecxkas (MIOIAK) nomenxkniamypol
15 | 7 |Bemonnaenue 3aganuii mo teMaMm: «Knaccudukanus oprannuecknx | 04.10
BenecTB» U «OCHOBBI HOMEHKJIATYPhl OPraHUYECKUX COCTUHEHUID)
16 | 8 |Brimonnenue 3aganuii 1o temam: «l OMOJIOTH ¥ TOMOJIOTHUSY U 06.10

((BI/II[BI HN30MCPHHN OPraHNYCCKUX BCUICCTB»
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Tema 3 : XUMHUYECKHUE PEAKIIUM B OPTAHUYECKOI1
XUMUMH. (69)

17 | 1 |Tunwvt xumuueckux peakyuii 8 OpeaHU4ecKol Xumuu (0owee 09.10
npeocmaeieHue)
18 |2 |Pemenue 3amau Ha «BbIBOA OpMYITBD) 11.10
19 Pemenue 3agay Ha «BbiBOI GOpMYITBI) 13.10
20 |4 |Obwee npeocmasnenue o 63aUMHOM GaUAHUU amomos 8 monexkyrax |16.10
opeaHuyeckux coeourenuil. Inekmpounnvle dgpgexmoi. Cnocodvi
Pa3pvlea XumMuueckou Ces3u.
21 |5 |O6001menne n3ydeHHoro mo reMam: «Bpenenue», «CTpoeHue u 18.10
KJacCU(PHUKAIKs OPTraHNYECKUX COSTUHEHUN» N « XUMHUECKHE
pEaKurK B OPraHUYECKON XUMUM» - MOArOTOBKA K K.P.
22 |6 KonTponbnast padora Ne 1: o remam: 20.10
«BBenenue», «CTpoeHne U KJIaCCUPUKAITUST OPraHUICCKUX
COCTMHEHUI» U «XUMHUUYECKHUE PEAKIIMN B OPTAHUYECKON XUMU»
Tema 4 : YIDIEBOJOPO/BbI. (234)
23 [IpupomHbIE ICTOYHUKH YTIIEBOAOPOIOB. 23.10
24 AJIKaHBI: CTPOEHHUE, U30MEPHUSI, HOMEHKJIATypa, PU3nyecKue 25.10
CBOMCTBA .
25 | 3 | Xumuyeckue ceoticmsa ankanos. [lonyuenue v mpuMeHEHUE 27.10
aJIKaHOB.
26 Brinonnenue 3aganuii, pemeHre 3a1a4d no Teme "ajakaHbl" 08.11
27 | 5 |AnkeHsl: cmpoenue, uzomepus, HoMeHKIamypa, pusuyeckue 10.11
ceolicmea
28 | 6 | Xumuueckue ceoticmea u nonyuenue aikeros . [I[puMeHeHue 13.11
aikeHoB. [lonmaTHIIEH ero CBOMCTBA U MPUMEHEHHE.
29 BrimonmHenne 3agannii, penieHne 3a1a4 mo tTeme "'ajkeHs!" 15.11
30 AJKaueHBbl: IOHATUE O CTPOEHUU, UZ0MEPUSl, HOMEHKIAmypd, 17.11
31 | 9 | Xumuueckue ceoticmsa ankaouenos. Kayayku. Pe3una. 20.11
32 |10 |Beimmonnenue 3a1anuii, perieHue 3aaad mo Teme " mueHs!" 22.11
33 |11 | ATKHUHBL: cmpoeHue, u3omepust, HOMEeHKIamypa, gusuiecxue 24.11

ceolcmea .
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34 |12 | Xumuueckue ceoticmea u nonyuenue aikunos. Ilpumenenue 27.11
QJIKMHOB.
35 |13 |BrmonHeHue 3a1aluii, pereHne 3aaad mo TeMe "aJIKuHbI" 29.11
36 |14 |[{uxnoankanvl: obwee npedcmasierue o Kiacce. 01.12
37 |15|{uxnoanxansl: obwee npedcmasierue o Kiacce. 04.12
38 |16 |ApeHbl: OEH30I-POCTEHIINI apeH: ero CTPOCHUE M XUMHUUICCKUE 06.12
cpoicTBa. [lonyuenune. [Ipumenenne
39 |17|06wee npeocmasnenue o 2comonozax 6en3ona. uzomepust 08.12
HOMEHKIamypa, Xumuyeckue c8olcmea Ha npumepe monyond,
noxyyeHue
40 |18|Cpasnenue peakyuonnou cnocoonocmu b6enzona u eco comonozos( |11.12
Ha npumepe monyoad). BelnoHeHue 3a1aHui, perieHue 3a1aq
41 |19 I'enernueckas CBSI3b MEXIY KJIacCaMH YIJIEBOIOPOIOB. 13.12
42 |20 | I'enernueckas cBSI3b MEXIY KJIacCaMH YIJTIEBOIOPOIOB. 15.12
43 |21]|006001menne U cucTeMaTu3alys 3HaHU 1o TeMe, nmoaroroska k ITA  [18.12
10 TEME: «YTIIEBOAOPOABI»
44 |22 |006006111eHIE U cUCTEMAaTH3allKs 3HaHUK o TeMe, moaroroska k K.P. |20.12
1o TeMe: «YTIIEBOOPOIbI»
45 |23 KonTposnbHasi pabora Ne 2: no teme : 22.12
«YTI€BOA0OPOABI»
Tema 5: CTIIMPTBI U ®EHOJIBI. (74)
46 | 1 |Cnouprsl: cocTaB, KiaccuduKaius, uzomepusi, HOMeHKIamypda 25.12
@usuueckue ceovicmea . llonyuenue cnupmos
47 |2 | Xumuueckue ceoticmea npedeibHblX 00HOAMOMHBIX CHUPMOG. 27.12
[TpumeHeHne 3TaHoNa. AJIKOTOJIM3M: €0 MOCIENCTBUS U
IPEAYIPEKICHUEC
48 |3 |BrimmonHeHue 3aiaHui, pelieHue 3aaaq no TemMe ""cnuprol” 29.12
49 |4 |MHOroaroMHbIE€ CITUPTHI: TIUIEPUH U SMMUTEH2IUKOLb. 15.01
50 |5 |MHoOroaroMHbI€ CIIUPTHI: TTULIEPUH U SMUTEH2TUKOTD. 17.01
51 | 6 |®eHon: monydyeHHE, CBONCTBA, IPUMEHEHHE. 19.01
52 | 7 |®eHoN: OyY€HHUE, CBOMCTBA, IPUMEHEHHE. 22.01
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Tema 6: AJBAETUABI U1 KETOHBI . (54)

53 AJBJACTUIBI U KEMOHbL, CMPOeHUe, U30MepUsl, NOJYYeHUE 24.01
HOMeHKamypa, huzuyeckue ce0tcmada .
54 AJBACTHBI U KeMOHbl: CMpOeHUe, U30MepUs, NOTyYeHue 26.01
HOMeHKIamypa, huzuyeckue ce0tcmada .
95 Xumuueckue ceoticmea anboe2udos u kemoHos. VIX mpuMeHeHue. 29.01
56 | 4 | Xumuueckue ceoticmea anboe2udos u kemoros. VIx mpuMeHeHHE. 31.01
57 Brinonnenue 3aganuii, pemeHue 3a1a4d no Teme "ajabaeruibl u 02.02
KETOHBI"
Tema 7: KAPBOHOBBIE KHUCJIOTHBI, CJIOKHBIE 3®UPbI
N ) KUPBI. (9u)
58 KapO6oHOBBIE KUCTIOTBI: cmpoeHue, uzomepus, 05.02
nonyyeHue, puzuieckue c6oUCmMea , HOMEHKIAmypa.
59 | 2 | Xumuueckue ceoticmsa kapoonoswix kuciom. [IpumeHeHne 07.02
60 Brimonaenue 3ananuii, pemeHne 3aaad 09.02
61 | 4 |CrnoxxHbIe 3QUPHL: TIOTYYCHHUE , CIMpOeHUue MONeKYl, Homenkaamypa, |12.02
MpUMEHEHUE.
62 | 5 Ceoticmsa crnoichvix s3¢hupos 14.02
63 Kupsl:cocTaB u ctpoeHue Mosiekyin. @u3nueckue 1 XuMUIEeCKHUe 16.02
cBoiCTBa, npuMeHenue. Mbeuta u CMC
64 Brinonnenue 3aanuii, pemeHue 3aaad 19.02
65 | 8 | O600IIEeHNe U cucTeMarr3alus 3HaHui o TeMam: «CrupThl 1 21.02
(beHOTBLY, «ATBACTUIBI U KETOHBD» «KapOOHOBBIE KHCIIOTHI,
Cnoxuble 3¢upsl, Kupb»- moaroroska k [1.A. Ne3
66 Kontponabnasi padora Ne 3: o Temawm : 26.02
«CrpThl U GEHOTBLY, «AJBIETHIIBI U KeTOHBD «KapOOHOBEIE
kucioTel, CraoxHbIe 23GuphI, Kupbh»
Tema 8: YIJIEBOIBI (64)
67 VYrneBoabl: X KiaccupUKaIMs U 3HAYCHHUE B )KM3HU YEJIOBEKA. 28.02
68 Monocaxapubl. [ €Kco3bl: TiTI0K03a U (PPYKTO3a 02.03
69 Monocaxapubl. [ €Kco3bl: TiTI0K03a U (PPYKTO3a 05.03
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70 | 4 |[ucaxapunpl: Baxxueiiye npeacTaBUTeNIn 07.03

71 | 5 [Tlomucaxapuasl: Kpaxmai U IEJUTIONI03a 09.03

72 | 6 |ITomucaxapuasl: Kpaxmai U IEJUTI0NI03a 12.03

Tema 9: ASBOTCOIEPKAIIME OPTAHUYECKHE
COEAUHEHUSA. (109)

73 | 1 /AMUHBI:COCTaB U CTPOEHUE MOJEKYI, Kiaccugurayus, Homenxkaa- |14.03
mypa, uzoMepusi NolyyeHue, XumMuieckue ceoucmaea , IpuMeHEHHe.

74 | 2 | AMHHBI:COCTaB U CTPOCHHUE MOJICKYI, Kiaccuguxayus, Homenkna- |16.03
mypa, uzomepus NoJyyeHue, Xumuieckue ceolcmaea , IpuMeHeHHe.

75 | 3 | AMMUHOKHUCIIOTBI:COCTAaB U CTPOEHUE MOJICKYJI, HOMEHKAA- 19.03
mypa,uzomepusi IOIy4eHUE, XuMuieckue c60lcmaa , MpuMeHEHHE.

76 | 4 | AMMHOKHUCIIOTBI:COCTAaB ¥ CTPOCHUE MOJICKYJI, HOMEHKAA- 21.03
mypa,u3omepuss OIy4eHue, XumMuiecKue ceolcmeaa , IpuMeHEHHe.

77 | 5 |benku:o01miee mpeaCTaBICHUE O CTPOCHUH, XUMUYeckue cBoiicTBa. |23.03
buoxumuueckre GyHKIIUNU OSIIKOB.

78 | 6 |HyknenHoOBBIE KMCIIOTHI: 0011I€e MpeacTaBienue o ctpoenuu. Pons  [26.03
HYKJICMHOBBIX KHCJIOT B XpaHCHHUH | TepeIave HACIeACTBEHHOM
uHpopMaLmu.

79 ['eneTnyeckas CBsI3b MEXKAY KJaccaMu opranndeckux coequnenunii. |06.04

80 | 8 |I'eneTnueckas CcBA3b MEXKY KJlaccaMu oprannyeckux coenuHenuii. |09.04

81 |9 |O000mIeHre 1 cucTeMaTh3anys 3HaHUN 110 TeMaM:« YIIIEBOALD U 11.04
«A3oTconepKaline OpraHndecKue CoOeqUHEHUs» - moaroToBka Kk K.P.

82 |10 KontponbHast padora Ne 4: 110 remam : 13.04

«YrneBoabp» U «A30TConepKaliie OpPraHudecKrue COSTMHEHUSD)
Tema 10: BUOJIOTUYECKU AKTUBHBIE BEILIECTBA.
(349)

83 | 1 |®epmeHTHI. 16.04

84 | 2 |ButaMuHBL 18.04

85 | 3 |T'opmoHBL. 20.04

86 | 4 |JlekapcTBa. 23.04

87 | 5 |O6obmenne n3yaeHHoro mo reme bAB 25.04
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Tema 11: XUMHUUYECKHI IMPAKTUKYM (64)

88 [TpakTaeckas padora Nel 27.04
«Kauecmeennwiti ananuz opeanuieckux coeouHeHul.

89 [TpakTraeckas padora Ne2 30.04
«Cnupmpwt,anboe2uowl U KemoHbwl. »

90 [IpakTuueckas padora Ne3 04.05
«Kapbomnoswvie kuciomuol.»

91 [IpakTnueckas padora Ned 07.05
«Yanesoowi. »

92 [TpakTuueckas padora Ne5 11.05
«AMuHbL, amuHOKUCTIOMbL, OENKU.»

93 [TpakTraeckas padora Ne6 14.05
«neHTH(UKAIIS OPraHUICCKUX COSTUHEHUN.»

Tema 12: OBOBIIEHUE U3YYEHHOI'O (64)

94 O0600111eHrEe N3Y4EHHOTO MO Kypcy opr. XuMmuu 10 ki1 (OCHOBHBIE 16.05
TIOHSITHUS)

95 O0600111eH1E U3YUYEHHOTO 10 Kypcy opr. XxuMuu 10 KJ1 110 Teme 18.05
YIJIEBOOPOIBI

96 O0600111IeHNe N3YU4EHHOTO MO Kypcy opr. xuMuu 10 K1 1o Teme 21.05
KHUCTIOPOACOAEPKAIINE COSTMHCHHUSI

97 Kontponbnast padora Ne 5 23.05

KonTponbHas paboTa 1o MmarepuanaMm Kypca
«Opranunueckast xuMus» 10KIL»

98 O06001eHne N3y4EeHHOT0 M0 Kypcey opr. xumuu 10 ki1: pemieHue 25.09
3a/IaHUI IO OPTAaHUYECKON XUMUU U3 BapruaHToB EI'D mpouusix et

99 3aKIIIOUYUTENILHOE 3aHATUE 28.05
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