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Jna 8-11 knaccoe:

Ha ocHoBanunu ®enepanbHOr0 rocyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO oO1ero oopazosanus (IIpukaz MunoOpHayku Poccun ot
17.12.2010r. Ne413 B akTyanbHOU peaaxiuu) u OcHOBHOI oOpazoBarenbHOl porpaMmbl MBOY «COIL Nel76»:

KoJn4ecTBO yacoB Brox: 102
KOJINYECTBO YacoB B Henenmo: 4

2021 r.



IlosicHuTe/IbHAA 3aIMCKA
PabGouass mporpamma cpenHero (mojiHOro) ooOmero oOpa3oBaHUsi [0 XUMHHM COCTaBieHa Ha oOcHOBe @DeaepanbHOrO
roCyJapCTBEHHOT0 00pa3oBaTEIbLHOIO CTaHaapTa oOiiero oOpa3oBaHUs, a TaKKe OCHOBHBIX M€ W mosiokeHuit [Iporpammbi
pa3BUTHS U POPMUPOBAHUS YHUBEPCAIBbHBIX YUEOHBIX IEUCTBUM 111 cpeHero (MoaHOoro) oomero oopa3oBaHusl.
Paboyasi nporpaMMa OpMeHTHPOBAHA HA UCHOJb30BaAHME YYeOHUKA:
Opranudeckast xumus. Y4ueoHuk s 10 knacca oOmeoopazoBarenbHbix yupexaennit [Ipodunbusiii yposens/ O.C. ["'abpuensiy,
®.H. Mackaes, C.1O. [Tonomapes, B.U. Tepenun [lpoda 2015
METOAMYECKUX MOCOOUIl ISl yUUTeJIs:
1) [Iporpammel 061Ie06pazoBaTebHbIX yupexaenuid. Xumus 8-11 kiaccenr / O.C. I'abpuensa Mocksa.: JIpoda, 2015r. -80 c.;
2) Opranunyeckas xumus 10 kinace. [IpodunbHbiil ypoBeHb: MeTouueckoe nocodue : kuura ais yuurens / O. C. I'abpuensn, T.
I1. ITonnkoBa, A.A. Kapuesa. — M. IIpocsemienne.2015.-159 c.;
JAOMOJIHUTEJIbHOM JUTEPATYPHI IJISl YUUTEs:
Xumus 10 knacc: Hactonpnas kaura mist yuutens / O. C. IN'abpuensin, U. I'. OctpoymoBs. — M. : Ipoda, 2010. -480 c.;
XuMuyeckuil dkcnepuMeHT B mmikosie. 10 kmacc: yueOHO- meromgudeckoe nocooue / O. C. IN'abpuensu, JI.C. Batimuna. — M.:
Hpoda, 2012. — 2008c.;
Meronuueckne pekoMeHaaIuu o ucnonb3oBanuio yueonuka O. C.I'abpuensna. [loypounsie pazpabotku mo xumuu 10 kmacc.
Oprannueckas xumus [L.A. I'ypeBuy, M. A. KaGemes , mone3nsie cBenenus «lllkoma» - Kazanp 2013 1..

Hauana coBpemennoii xumun H.E. Ky3pmenko, B.B. Epemun, U3narenbctBo « Dk3amen» - M.2014.



JlONOJIHMTEIbHOM JTUTEPATYPbI AJI5 YYAIIUXCH

Opranuyeckas XuUMUS: 3aadyd M YHOpaXHEHUs: nmocobue ana ydammuxcs 10 kmacca o0meoOpa3oBaTENbHBIX YUPEKIACHUH C
yriayoneHHsiM uzyuenueM xumuu / O.C. IN'abpuensn, C. FO. [lonomapenko, A. A. Kaprosa — M.: [Ipocsemenue, 2010. -190c.;
Xumus . [locobue s MIKOJIBHUKOB CTapIinx kiaccoB W mocrynaromux B By3sl / O. C. I'abpuensn, U. T. OctpoymoB — M.:
Hpoda, 2015. — 703c.;

Opranuueckas XUMHs B T€CTax, 3ajayax ynpaxHeHusx. 10 kmacc. YuebHoe nocobue o61eoopazoBaTenbHbIX yupexaenuit / O.
C. TI'abpuensn, H. T. Octpoymos, E. E. Octpoymosa — [poda, 2014. -400 c..

KonuvecTBo yacoB mo padoyeMy miany

Bcero -102 gac; B Henenro -3 gaca.

B nanHoO#l mporpamme mpoOCHEKUBAETCS MPEEMCTBEHHOCTh MEXKAY BUIAMHU ACSTEIBHOCTH O0y4aeMbIX, MPETyCMOTPEHHBIX
IpPOrpaMMOii OCHOBHOTO OOIIEro 0Opa3oBaHUS W BHAAMH JIE€SITEILHOCTH, OOECMEYMBAIOIIMX peaU3aIfio 00pa30BaTeIbHON
TPACKTOPHUH, CBA3AHHOUN ¢ yriyOonEHHBIM u3ydeHrueMm xumun. CoaepxaHue AaHHOW pabouell mporpaMMbl YUUTHIBAET HE TOJIBKO
NPEeIMETHOE COJIepKaHME M BO3PACTHBIE ICHUXOJOTUYECKHE OCOOCHHOCTH O0y4aembiX, HO U NPOPUIbHYIO TMOIATOTOBKY K
00y4EeHHIO B BBICIIEH ITKOJIE, B KOTOPOM XUMHUS SBIISIETCS TPOPUIUPYIOIICH TUCITUTIIIMHOM.

TeopeTnueckoe 1 3KCIEPUMEHTAIIBHOE CONEPKAHNUE Kypca U3y4aeTCs Ha OCHOBE

MO3HABATEILHON EATEIbHOCTH OOYYArONIMXCA: MPUMEHSATh TEOPETHUECKHE 3HAHUS TOHSATHUW, 3aKOHOB W TEOPUN XUMHUU
yrayOn€HHOTO YPOBHS [JISi MPOTHO3UPOBAHUS CBOMCTB XUMHUYECKMX OOBEKTOB U TOJITBEPKACHHE ASTHX MPOTHO30B MPHU

BBIIIOJTHCHUHN XHMHYCCKOI'O JKCIICPUMCHTA, INIAHUPOBATb M IIPOBOJMHTH XUMHYECKUIN OKCIICPUMCHT M MHTCPIPCTHUPOBATL C€I'0O



pe3yJIbTAThl; YMETh XapaKTepHU30BaTh U KJIACCU(PUIMPOBATH XUMUUYECKHUE BJIEMEHTHI, BEIIECTBA M MPOLECCHI; MOJHO M TOYHO

BBIPA)KaTh U AprYMEHTHUPOBATh CBOIO TOUKY 3PEHMS; HAXOJUTh MCTOUYHUKH, NOJIy4aTh, MPEACTABIATh U COOOIIATh XUMUYECKYIO

MH(OPMAIUIO B YCTHOW U MUCbMEHHOW PeYH U JIp.

JlaHHbId Kypc TMO3BOJISIET MOATOTOBUTH OOYYaloOIUMXCS K OCO3HAaHHOMY UM OTBETCTBEHHOMY BBIOOpPY NMpodecCHOHaIbHOM

MOJATOTOBKHM K MOCTYIUIEHHUIO B BY3, B KOTOPOM XUMHUS SIBISIETCS TPOQUIBHON AUCIHUIUIMHOM, YCIEIIHOMY OOYyYEHHIO B HEM U

BbIOOpY Mpodeccun.

CornacHo o0pa30oBaTeIbHOMY CTaHAAPTY TJIABHBIC YeIU CpeoHezo (NOAH020) 00uie20 00pa306anus cOCmMoam:

1) B popMHUpOBaHUM IEIOCTHOrO MPEJCTABICHHUS O MHUPE, OCHOBAHHOTO Ha MPHOOPETEHHBIX 3HAHUAX, YMEHHUAX U CHoco0ax
NEATEIbHOCTH;

2) B MPUOOPETCHUH OTBITA PA3HOOOPA3HO# EATEILHOCTH, OMBITA TO3HAHUS M CAMOIIO3HAHUS;

3) B MOJArOTOBKE K OCYIIECTBICHHIO OCO3HAHHOTO BBHIOOpPA HMHIUBHIYaJbHOW 00pa3oBaTeIbHON WK MPOGECCHOHATBHON
TPACKTOPUH.

H3yuenue xumuu Ha yeny0aéHHoOM ypoeéHe BHOCHUT OOJIBIION BKJIAJ B JIOCTM)KCHHUE JTHX IeJed cpeaHero (IOJHOTO)

o01iero 00pa3oBaHUs U HPU3EAHO 0Decneuums .

1) ¢opMupoBaHHE HAYYHOW KAPTHHBI MHpa Ha OCHOBE CHCTEMbl XHMHUYCCKHUX 3HAHUH (XMMHUYCCKOW KapTHHBI MHpa) Kak e
HEOTBHEMJIEMOTO KOMIIOHEHTA;

2) BBIpaOOTKE y OOydYaIOUIMXCS TYMAaHHCTHUECKUX OTHOIIEHUH M DKOJOTHYECKH T'PAMOTHOTO TOBEACHUS B OBITY M TPYHOBOM
JesITeIbHOCTH, HPAaBCTBEHHOT'O COBEPIIEHCTBOBAHUS U PAa3BUTHI IUYHOCTH 00YUaIOMINXCS;

3) moHMMaHWE OOIIECTBEHHON OTPEOHOCTH Y 00YUAIONINXCS B Pa3BUTHH XUMHUHU U XUMUICCKOW MTPOMBINIIICHHOCTH;



4) ¢dopmupoBaHHe y OOYYAIOUIUXCS OTHOIICHUS K XMMHH KaK BO3MOXHOH 00JacTH NpOQPECCHOHAIBHON TMOJATOTOBKH U
MPAKTUYECKOMN JeATeTbHOCTH;

5) dbopMupoBaHHE YCIENTHOT'O YYACTHS B MyOJUYHOM MPEACTABICHUN PE3YJIBTATOB SKCIIEPUMEHTAILHOM U MCCIICI0BATEIIBCKOM
NeSATeIbHOCTH,;

6) yyacTHe B XHMHYECKHX OJIMMITHAJAaX PAa3JIMYHBIX YPOBHEHW B COOTBETCTBHU C JKEJIAEMBIMHU Pe3yJbTaTaMH W aJCKBATHOU
CaMOOLIEHKOW COOCTBEHHBIX BO3MOXKHOCTEH;

7) UCMONB30BAHKE XUMHUYECKUX 3HAHUH JIJIs1 00BACHEHUS 0COOCHHOCTEH 00BEKTOB M MPOIIECCOB MPUPOIHON, COUATLHOM,
KyJIbTYPHOU, TEXHUUECKOU CPEJIbL;

8) moHMMaHWE IEHHOCTH XMMHUYECKOTO S3bIKa, BHIPAKEHHOTO B BEpOAIbHON U 3HAKOBOM (hopMax, KaKk COCTaBHOM 4acTH PEeUYECBOi
KyJIbTYpPbl COBPEMEHHOTO CIEIUAINCTa BBICOKOUW KBaIU(PUKAIUY.

MecTo npeagMera B yueOHOM IJIaHe

®denepanbHBIA TOCYIapCTBEHHBIN 00pa30BaTeNIbHBINA CTaHIAPT MpeayCMaTpPUBAET U3YyUYEHUE Kypca XMMHUU B CpelHeu (TOJHOI)

IIKOJIC KaK COCTaBHOM YacCTH IpeaMeTHOM obsacTu « EcTecTBeHHO-HAyYHBIE TIPEIMETHI.

Jannas paGovasi mporpaMma IpeaHa3HaYeHa Il 0Oy4arolInuXcs, KOTOpble BhIOpAIU XMMHUIO JJI M3YYCHHS Ha YIIIYyOJIEHHOM

YPOBHE.

OTa mporpaMMa 1o XMMUU JJIA CpeHero (IOJTHOT0) 001ero oopa3oBaHus Ha yriyOJEHHOM YpPOBHE cOCTaBieHa U3 pacuéra 3 4

B Henento (204 4 3a gBa roga oOydeHus). Takke MpeayCMOTPEHO M3Yy4eHHe mpeaMera u3 pacuéra 5 4 B Heneno (340 4 3a nBa

roja oOy4eHus) 3a CU4€T IMKOJHLHOTO KOMIIOHEHTA B IIKOJIAX M KJIaccax XUMuU4eckoro mpodwis. Hopma BpeMeHn aiis Kaxaon

TEMBI B TIPOTpaMMe yKa3aHa depes3 apo0b.



Pe3yabTaThl 0CBOEHUA Kypca

JlesTenbHOCTh y4uTENsl B OOYYEHUM XUMHUU B CpelHe (MOJIHOM) IIKoJie JOJKHA ObITh HampaBi€Ha Ha JIOCTH)KCHHE

00yYarOIMUMHUCS CIENYIOUUX JIUYHOCHHBIX Pe3Yabmamog.

1) B LIEHHOCTHO-OPMEHTAIIMOHHON cepe — ocosnanue POCCHMCKONW TPaKIaHCKOW HICHTUYHOCTH, NMATPUOTH3Ma, YyBCTBA
TOPIOCTH 332 POCCUMCKYI0 XUMHUUYECKYIO HAYKY;

2) B TpyAOBOH cdepe — comosHocmb K OCO3HAHHOMY BBIOOPY JalIbHEHIICH 00pa30BaTeIbHON TPACKTOPHH B BBICIICH IIKOJIE,
I71e XUMUS SBIAETCA NPOPUIHPYIOLIEH JUCIUTUIMHOM;

3) B MO3HABATEIBbHON (KOTHUTUBHOM, HHTESIUICKTYAIbHOW) cepe — ymeHue YIpaBiIsTh CBOCH MO3HABATEIBHOW IESTEIBLHOCTHIO,
20MOBHOCMb U CNOCOOHOCMb K 00pAa30BaHMIO, B TOM YHCIIE CaMOOOpa30BaHUIO, HA MPOTSHKEHUH BCEH YKU3HU; CO3HATEIHHOE
OTHOIIICHHE K HEMPEPHIBHOMY OOpPa30BaHUIO KaK YCJIOBHIO YCHEHIHOW MPOPECCHOHATBHON U OOIIECTBEHHOM JESITeIbHOCTH;
Gopmuposanue HABBIKOB KCIIEPUMEHTAIBHOM U UCCIEA0BATENbCKON ACATENBHOCTH; yyacmue B yOITUYHOM IMPEACTABICHUH
PE3YJILTATOB CAMOCTOSITEIbHOW MMO3HABATEIBHON IESITENbHOCTH; yuacmue B MPOPMIbHBIX OJIMMITUAJIAX PAa3IMYHbIX YPOBHEH B
COOTBETCTBHH C JKEJIAaeMBbIMH PE3yIbTaTaMH U aICKBATHOW CAMOOIIEHKON COOCTBEHHBIX BO3MOXKHOCTEH;

4) B cdepe 310pOBbECOCPEIKEHUS — NPUHAMUE U peanu3ayusi TEHHOCTEH 310pOBOro U 0€30MacHOro oopasa KU3HU, Henpusmue
BPEAHBIX TMPUBBIYCK (KypeHHs, YMOTPEOJIEHHUsS aJKOroJig, HapKOTUKOB) Oiarojmapsi 3HaHUIO CBOMCTB HAPKOJOTUYECKUX U
HapKOTUYECKUX BEILIECTB; COOIIOIEHNE MPAaBUII TEXHUKU OE€30MaCHOCTH B Ipoliecce padoThl C BEIECTBaMH, MaTeprajlaMu B
yaeOHOM (Hay4dHOI) 1ab0paTOpuu U Ha IPOU3BOJICTBE.

Memanpeomemusimu pe3ynomamamu OCBOCHHSI BBITYCKHUKAMU CTYIIEHU CpeIHEro (IOJIHOTO) o01iero o0pa3oBaHus Kypca

XHUMHU ABJISAIOTCA:



1)

2)

3)

UCNONb3068aHUe YMEHUM U HABBIKOB PA3IMYHBIX BUIOB MO3HABATEIHHON NEATEIIBHOCTH, MPUMEHEHHUE OCHOBHBIX METOJOB
MO3HAHUS (CUCTEMHO-UH()OPMAIIMOHHBIN aHalu3, HaOJIOJCHUE, U3MEPEHHE, MPOBEICHUE SKCIEPUMEHTa, MOJACIHPOBAHMUE,
HCCIeIOBATENbCKAs IEATEIbHOCTD) JJISl U3YUYEHUS PA3IMUYHBIX CTOPOH OKPYKAIOIIEH NeHCTBUTEIbHOCTH;

éladenue OCHOBHBIMU HHTEJUICKTYaJIbHBIMU OlEpalusMu: (QOpMYJIUpPOBKA THUIOTE3, aHAIW3 W CHUHTE3, CPaBHCHHUE U
cucTteMarusanus, 0000IIeHUE U KOHKPETU3AIHs, BBISBICHUE TPUUUHHO-CIICICTBEHHBIX CBSI3€H M TTOUCK aHAJIOTOB,;

nosznanue 00bEKTOB OKpPYXKAaromero mupa oT O6IJ_[€FO ucepes 0COOEHHOE K CAUHNUYIHOMY,

4) ymeHue TeHEPUPOBATD UJICU U ONPECIISATH CPEIICTBA, HEOOXOAUMBIC [ISl UX PCATTU3allIH;

5) ymenue onpenensaTh HEIU U 3aa4 AeITEIBHOCTH, BHIOMPATh CPEACTBA PeaTM3alMK 1EIH U IPUMEHSITh X Ha IPAKTHKE;

6)

ucnoJjivbzosardue pPa3iinddblX UCTOYHUKOB JIA ITOJTYUYCHUA XUMHYECKOMN I/IH(I)OpMaIII/II/I, IMOHUMAHHNC 3aBUCUMOCTHU COACPKAHHA U

(dbopMbI TipesicTaBiIeHUsI UH(POPMAIUK OT 11eJiell KOMMYHUKAIIUK U aJipecaTa;

7) ymeHnue MPOAYKTUBHO O6HIaTI>C5I )41 BBaHMOHGﬁCTBOBaTB B IIponecce COBMECTHOM ACATCIIBHOCTH, YYUTBIBATDh ITO3UIUU APYTUX

8)

YYaCTHUKOB JI€ATENbHOCTH, 3(PPEeKTUBHO pa3peniaTh KOHPIUKTHI;
20MOBHOCMb W CIIOCOOHOCTh K CaMOCTOATENHHON HMH(POPMAIIMOHHO-TIO3HABATEILHON EATEeIbHOCTH, BKIIOYas YMEHUE
OpUEHTUPOBATHCS B PA3IMUYHBIX HCTOYHMKAX HWHGOPMAIMN, KPUTUYECKH OIICHUBATH M MHTEPIPETUPOBATH HH(POPMAIIUIO,

IMOJIYy4acMYIO U3 Pa3JINMIHbIX HCTOYHHUKOB,

9) ymenue WCHONB30BaTH CpeICTBA WH(MOPMANMOHHBIX M KOMMYHHKAIIMOHHBIX TexHojoruii (mainee — WKT) B pemenun

KOTHUTHUBHBIX, KOMMYHHKATUBHBIX M OPraHH3dallMOHHBIX 3aJa4 C CO6J'IIOI[€HI/IGM Tpe6OBaHHﬁ 9ProHOMHKH, TCXHUKH

0€30MacHOCTH, TUTUEHBI, PeCYpCOCOEPEKEHHUS, PABOBBIX U ATUYECKUX HOPM, HOPM WH(DOPMAITMOHHON 0€30MTaCHOCTH;



10) e6nadenue S3BIKOBBIMU CPEICTBAMHM, BKIIOYAs M SI3bIK XUMUU — YMEHHE SICHO, JIOTHYHO W TOYHO M3JIaraTh CBOKO TOYKY
3pEHUs], WCIOJIB30BaTh aJEKBATHBIC SI3BIKOBHIE CPEICTBA, B TOM YHCJIE€ W CHMBOJIbHBIE (XHUMHYECKHE 3HAKH, (HOpMynbl u
YpaBHEHHUS ).

Ilpeomemmuvimu pe3yromamamu 3y4eHus XUMUM HA YIIIyOJIEHHOM YpOBHE Ha CTYNEHH CpeHero (I0JHOT0) 001Iero
0o0pa3oBaHUs SABISIOTCS:

1) 3HaHue (noHumaHue) XapakxmepHuviX NPUHAKOE GANCHEUUIUX XUMUYUECKUX HOHAMULL: BEIIECTBO, XUMUYECKUN HIIEMEHT,
aTOM, MOJIEKYJa, OTHOCHUTEIIbHBIE ATOMHBIE W MOJICKYJISIPHBIE MAacChl, MOH, M30TOIbI, XUMHUYECKas CBSI3b (KOBaJCHTHAS
NOJISIpHAsT ¥ HETOJISIpHAsi, MOHHAs, METAJIMYecKas, BOJOPOJHAsS), DJIEKTPOOTPHUIIATEIHHOCTh, AJUIOTPOIHS, BAJICHTHOCTH,
CTETICHb OKHCIICHUS, MOJIb, MOJISIDHAsI Macca, MOJIIPHBIA 00BEM, BEIIECTBA HOHHOTO, MOJIEKYJISIPHOTO ¥ HEMOJICKYJISIPHOTO
CTPOCHHS, PACTBOPHI, DJIEKTPOIUTHI ¥ HEIJICKTPOJIHTHI, DJICKTPOIUTHYCCKAS JUCCOIMANNS, THAPOIU3, OKHCIUTEINb
Y BOCCTAHOBHTEIb, OKUCIIEHUE U BOCCTAHOBIIEHUE, DJIEKTPOJIN3, CKOPOCTh XUMUUYECKON pEaKIMM, KaTadu3aToOpbl U KaTajus,
00paTUMOCTh XMMHMUYECKHX pEaKlHi, XUMUYECKOE pPaBHOBECHE, CMEIIEHHUE pPAaBHOBECHS, TEIUIOBOM 3(PQEKT peakiuu,
YIICPOAHBIM CKeNeT, (PYyHKIMOHANIbHASI TPYINa, W30MepHs (CTPYKTypHash M MPOCTPAHCTBEHHAs]) U TOMOJIOTHS, OCHOBHBIE
TUNBL  (COCMHEHUS, pA3JIOKEHHs, 3aMelleHusi, oOMeHa), BHUAbl (TUAPUPOBAHUS U JCTUAPUPOBAHUS, TUAPATALUA U
JAeTUpaTallii, [OJUMEPHU3AlMU U JACTOJUMEpPHU3allii, TOJUKOHJEHCAlMM W  W30MEpHU3alMM,  KaTalMTUYECKUE
Y HEeKaTaJIMTUYECKHE, TOMOTCHHbIE M TEeTEpPOreHHbIE) U Pa3HOBUAHOCTH ((pepMeHTaTUBHBIE, TOpPEHUs, ATepUPUKALNY,
KpEKUHIa, pU(QOpPMHUHra) peakiuii B HEOPraHWYECKOW U OPraHM4eCKOW XHWMHUH, IMOJIUMEpPbI, OUOJOTHYECKH AKTHUBHBIC

COCTUHCHMS,



2) ebvisgleHUe 83AUMOCEA3U XUMUYLECKUX NOHAmuUll i OOBICHEHUS COCTaBa, CTPOCHUS, CBOMCTB OTACIBHBIX XHMHUYECKUX
00BEKTOB M SIBIICHUI;

3) npumerneHue 0OCHOBHBIX NOJONCEHUN XUMUYECKUX Meopull: TEOPUU CTPOEHHUS aToOMa U XUMUYECKON CBSI3U, TIEPUOIUUECKOTO
3aKOHA U IEPUOJIUYECKON CUCTEMBI XUMHUYECKUX diieMeHTOB JI. 1. MenaeneeBa, TeOpun 3JIEKTPOJIUTAUECKON JUCCOLUALNH,
IIPOTOHHOM TEOPUH, TEOPUU CTPOCHHS OPTAHUYECKUX COCIUHEHUN, 3aKOHOMEPHOCTEN XUMUUYECKON KUHETUKU — Ul aHaJn3a
COCTaBa, CTPOEHHUS U CBOKCTB BEILIECTB U MPOTEKAHUSI XUMHUUYECKUX PEAKIUM;

4) ymenue Knaccugpuuuposamsp HeOPraHMUECKUE U OPTaHNICCKUE BEIIECTBA

10 Pa3JIMYHBIM OCHOBAHMUSIM;

5) ycmanoenenue e3aumocenseii MeXay COCTaBOM, CTPOCHHEM, CBOMCTBAMH, MPAKTHYCCKUM MPUMEHEHHUEM U IOJyYeHHEM
BAKHEHIIIMX BEIIECTB;

6) snanue ocrnoeé xumuueckoii HoMeHKIamypovl (TPUBHAIBLHON M MEXIYHAPOJHON) # yMeHue Ha3BaTh HEOPraHUYECKHE U
OpraHUYecKue CoeMHEHHUs 1Mo (popMyre, 1 Ha0O60poT;

7) onpedenenue: BaIEHTHOCTH, CTCIICHH OKHUCICHHMS XUMHUYECKHX DJICMCHTOB, 3apsA0B MOHOB, BUIOB XMMHYCCKUX CBSI3CH B
COCJIMHECHUSAX W TUIIOB KPUCTAIUIMYECKUX PEMIETOK; MPOCTPAHCTBEHHOIO CTPOEHMS MOJICKYJ; THUIIA THAPOJIM3Aa U XapakTepa
cpelbl BOJHBIX PACTBOPOB COJICH; OKHUCIUTENS W BOCCTAHOBUTENSA; IIPOLIECCOB OKHUCICHUS M BOCCTAHOBIICHUS,
MPUHAJIC)KHOCTH BEIIECTB K PA3IWYHBIM KJIacCaM HEOPraHMYECKHX M OPraHHUYECKUX COCAUHEHUI; TOMOJIOTOB U U30MEPOB;
TUMOB, BUJIOB U PA3HOBUJHOCTEH XUMHUYECKUX PEAKIIMU B HEOPraHUYECKOW U OPTraHUYECKON XUMUU;

8) ymenue xapaxmepuzosams.:

— S-, p- u d-371eMEHTHI 10 KX MOJIOKEHHIO B epuoanyeckoi cucteme J1. M. Menneneena;



— 001IMe XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAIOB U HEMETAILIOB,;

— XHMHUYECKHE CBOMCTBA OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX M OPraHUYECKUX COCAMHEHHUH B IIaHE 00IIEero, 0COOCHHOTO U
€ IMHUYHOTO;

9) ob6wschenue:

— 3aBHCHMOCTH CBOMCTB XMMHYECKHX DJIEMEHTOB M HX COCIUHEHHH OT MOJOXKCHHS 3JEMEHTa B IEPUOIUYECKOM CHCTEME
J1. 1. Menpeneena;

— MPHPOJIBI XUMUYECKOH CBSI3H (MOHHOM, KOBAJIEHTHOM, METAIIMYECKOM, BOJOPOIHOI);

— 3aBHCHMOCTH CBOWCTB HEOPIaHMYECKMX M OPraHMYECKUX BEIIECTB OT MX COCTaBa U CTPOCHHUS;

— CYIIHOCTH M3yYCHHBIX BHIOB XHMHUYECKHX PEAKIIMIA: 2JIEKTPOIUTHUECKOM IUCCOIUAIMH, HOHHOTO 0O0MEHa, OKHCIMTEIBHO -
BOCCTaHOBHUTEILHBIX;

— BIUSHMS Pa3INYHBIX ()AKTOPOB HA CKOPOCTh XUMHUECKOM PEaKIMK U Ha CMEIIEHNE XUMHYECKOTO PaBHOBECHSI,

— MEXaHHU3MOB IPOTEKAHUS PEAKIUI MEXITYy OPraHMYECKUMH U HEOPTaHHYECKUMH BEIECTBAMU;

10) ymenue:

— COCTaBJIATh YPAaBHEHHSI OKUCIIUTEIEHO-BOCCTAHOBUTEIBHEIX PEAKIIUI C IIOMOIIBIO METO/Ia SJIEKTPOHHOrO OaaHca;

— MPOBOIUTH PACUETHI II0 XUMUYECKHM (DOpMYJIaM U YPaBHEHUSAM;

— IPOBOJNUTH XUMHUYECKHI IKCIECPUMEHT (71a00paTOpHbIE M MPAaKTHYECKHE pabOThI) ¢ COOM0AeHnEM TpeOOBaHMI K MpaBUiIaM

TEXHUKH 0€30MaCHOCTH MPH paboTe B XUMUYECKOM KabuHeTe (J1TabopaTopun).



Copeprxkanue Kypca
Kypc 10 knacca HauvMHAEeTCs CO 3HAKOMCTBA C NMPEIAMETOM OPTraHWYECKOM XMMHH, U3YUEHHs] TEOPUU CTPOEHHS OPTraHUYECKUX
coenuHeHuid A. M. bytiepoBa u ruOpuan3anuy aTOMHbBIX OopOUTasield. 3aTeM paccMaTpuBalOTCs KilacCU(PUKALUs OPraHUYeCKUX
COEIMHEHUM, TPUHIUIIBI KX HOMEHKJIATYPBI, a TAK)Ke KiIacCU(PUKALKs peaKklUidl B OPraHuYeCKON XUMHUH.
IlepBoHayanbHbIE TEOPETUYECKUE 3HAHUSA Jalie€ MHOIOKPAaTHO 3aKpEIUIAIOTCS U Pa3BUBAIOTCS IIPU HU3YYECHUM KJIACCOB
OpPraHUYEeCKUX COCIUHEHUH OT YIJIEBOAOPOAOB 10 a30TCOAEPKALIUX COCIUHEHUN U TIOJIMMEPOB.
Takoe mocTpoeHHne Kypca MO3BOJSIET B IMOJHOM Mepe HE TOJBKO IIMPOKO HCIONb30BaTh JACAYKTHBHBIM MOAXOJ B OOYy4YEHUH
xumun 10 Knacca, HO M peain30BaTh UCK0 TEHETUYECKOM CBSI3M MEXIY KJIaCCaMU OPraHUYECKUX COECTMHEHUI.
Oco0oe BHUMaHHE B Kypce OpraHuYeCKON XUMHUH YJEIEHO CIO0KHBIM JJI IOHUMaHHUs BOIIPOCAM: B3AaMMHOMY BIIMSIHUIO aTOMOB B
MOJIEKYJIaX, B TOM YMCJIE JUIA NIPEACKAa3aHusl CBOMCTB COCIUHEHMM; MEXaHU3MAaM M 3aKOHOMEPHOCTAM MPOTEKAHUS XUMUUYECKUX
peakiuii, 4ro HEOOXOAMMO [UIsi MPOrHO3MPOBAHMS IPOJYKTOB; IPOCTPAHCTBEHHOMY CTPOECHMIO YIJIEBOJOB, aMUHOB,

AMHWHOKUCIIOT, OCJIKOB H HYKJIICMHOBBIX KHUCJIOT.

Opranuveckas xummus. 10 kiaace
TEMA 1. HAUAJIBHBIE IOHATHUSA OPTAHUYECKOW XUMHUH
IIpeamer oprannyeckoil xumuu. Opranuyeckue Bemiectsa. Uto mszyuyaer oprannudeckass xumus. KpaTkuil odyepk pa3BUTHSA
oprannyeckoil xumuu. CpaBHEHHE HEOPraHMYECKUX M OpraHMueckux BemecTB. CIOCOOHOCTh aTOMOB YIJIEPOAa COEIUHSATHCS

B PA3JIMYHBIC LICIIM. YFHCBOI[OPOI[I)I " UX IIPOU3BOAHBIC. ITonsTue o 3amecTuTere.



Teopus crpoeHusi opranuveckux coequHennii A. M. Bytieposa. [lonartue BanentHoctu. Paboter @. A. Kekyne. Poias A. M.
bytneposa B co3maHuu TEOPUU CTPOEHUSI OPraHUYECKUX COCTUHEHUN. E€ OCHOBHBIE MOJI0KEHHUS.

[IprunHbl MHOrOOOpa3us OPraHUYECKUX COEIMHEHMI: 00pa3oBaHUE OJUHAPHBIX, IBOMHBIX U TPOMHBIX CBSI3€H MEXAY aTOMaMu
yraepoza. M3omepus. OMnupudeckasi, MOJIEKYJIsipHas U CTPYKTypHasi GOpMyJIbl OpraHUYECKUX COECIUHEHUN.

Konuenuusi ruépuauzanum aToMHbIX opOuTtanei. CTpoeHue atoma yriaepoaa: S- U p-OopOMUTanu, TUIbl UX TMOpUAN3ALUU.
OO6pa3oBaHre KOBAJICHTHBIX CBsA3€H. DJIEKTPOHHAS U 3JIEKTPOHHO-Tpaduueckas GopMysbl aTomMa yriepoja.

Kaaccupukanusa opranumdecknx coegfuHenmii. Knaccudukaius no 31€eMEHTHOMY COCTaBy: yri€BOJIOPOJbl, TajloreH-, a30T- U
KHUCJIOPOJICOAEPKAIINE OPTaHUYECKUE COETUHEHHUS.

Knaccudukanus 1o CTpOEHHIO  YIIAEPOJHOTO  CKeJleTa: alWKIWYeCKHMe U UUKIWYecKkue (KapOOUMKIMYecKHe U
reTepOIMKINYECKIE) OpraHUYEeCKUE BEIIECTRA.

Knaccuduxanus yrieBogopooB: NpeleibHble (adKaHbl M LUKIOAIKAHBI), HEMpeaelibHble (aJKEHbI, aJKUHbBI, aJKaJHeHbI),
apeHBbl.

Knaccudukanus opraHM4ecKux COCAMHEHHN M0 HAIW4Yui0 (YHKIMOHAIBHBIX TPyNn (TUAPOKCHIbHAS, KapOOHHIIbHAS,
KapOOKCWIIbHAs, HUTporpymmna, amuHorpymma). Crnuptel. Anpreruasl. Keronsl. KapOonoBwie kucnoThl. Hutpocoenunenwus.
AMUHBL.

IIpyHOMNBI HOMEHKJIATYPHI OpPraHM4YecKUX coeauHeHuil. [lonarue o xumuyecko HoMeHkiarype. HomeHknatypa
TpUBUAJIbHAS (MICTOPUYECKAs) U pallMOHATbHAs.

MexayHapoaHas HoMeHknaTypa oprannueckux coeauHeHuid — [UPAC. IlpuHuunsl cocTtaBieHUs] Ha3BaHUSI OPraHUYECKOTO

coenuHenus no Homenkinarype IUPAC.



Kaaccupukanua peakuuii B opranmveckoil xummu. [lonarue o cyOctpate u pearenre. Knaccudukanus peakiuii mo
CTPYKTYPHBIM H3MCHEHHSIM BEIECTBA: MPUCOCAMHEHUS (B TOM YHCJIC IOJIMMEPU3AINHU, OTIICIUICHUS (DIEeMEHUPOBAHMSA),
3aMENIEHUs U U30MEPU3ALIUU.

[ToHsiTHE O TOMO- U TETEPOIUTUYECKOM Pa3pbIBaX KOBAJIEHTHOM CBS3H, JIEKTPOPUIAX U HyKIeoPHIax.

Knaccudukanus peakuuii mo TUMy peaklIMOHHBIX YaCTHI[: paIUKAJIbHbIE, JIEKTPOPUIbHBIE U HYKICO(PUIbHBIE.

Knaccuduxanus peakuuii Mo M3MEHEHHUIO CTETIEHEW OKUCIIEHUS: OKUCIICHUS U BOCCTAHOBJICHHUS.

Knaccudukanus peakuuii mo yacTHbIM NpU3HAKAM: TaJJOTEHUPOBAHUE U JETaIOT€HUPOBAHUE, THAPUPOBAHKUE U JETUAPUPOBAHUE,
TUAPATALUHU U AETUAPATALNH, THIPOTAIOT€HUPOBAHUE U JETUAPOrajJOreHUPOBAHHUE.

JemoncTpanuu. Koyuiekiyus opraHu4ecKux BEIIECTB, MaTepuaioB U u3nenuil u3 Hux. [llapocrepxkHeBbie 1 00BEMHBIE MOJEIH
(Mmomenmu Crroapra—bpurieba) sTaHoNa W AMSTHIOBOTO 3(dupa, OyraHa W H300yTaHa, MeTaHA, STWJICHA | alleTHIICHA.
BzaumoneiicTBie HaTpHs C ATAHOJIOM; OTCYTCTBHE B3aUMOJEHCTBUS C IUAITUIIOBBIM 3(upoM. Mojiens OTTanKUBaHUSI THOPUTHBIX
opOuTasieii (IeMOHCTpaIys ¢ TOMOIIBI0 BO3IYIIHBIX MIapoB). [JleMoHcTpannonHas Tabnuna «Pa3nuunbie THOPUAHBIE COCTOSHUS
atoma yruepoaa». OOpaslbl OpraHWYeCKUX COCIUHEHUN pa3MYHBIX KiaccoB. Molenu OpraHu4YecKuX COEIUHEHUN
C pa3MYHBIMU (YHKIIMOHAIBHBIMU TpymiaMu. ['opeHrne MeTaHa WK NMpomnaH-0yTaHOBOM CMECH M3 Ta30BOM 3a)XUTalku. B3pbiB
cMecu MeTaHa ¢ xyuopoM. OOecrBeunBaHue OpPOMHOUM BOJbI ATHIEHOM. [lemonumepusanus nonudtuieHa. [lonydenue stuneHa
JIeTHaApaTaluend 3TaHoa.

JlabopaTopHblii onbIT. M3roToBIEHNE MOJENIEH MOJIEKY]I — MPEACTABUTENEH PA3IMUHbBIX KJIACCOB OPraHMYECKUX COEAUHEHUN.
IIpakTuueckas padora 1. KauecTBeHHbII aHAIN3 OPraHUYECKUX COCTUHEHUM.

TEMA 2. IIPEJEJIBHBIE YI'VIEBOAOPO/bI



AJIKaHBbI. DJEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI MeTaHa. ['OMOJOTHYECKHI sl alKaHOB M UX H30MEpHS.
[IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI AIKAaHOB (B TOM yucie U KoHpopmepsl). HomeHknatypa ajikaHoB.

[IpomblInieHHBIE  CIIOCOOBI  TMOJYYEHUS] QJIKAHOB: KPEKUHT HEPTENPOAYKTOB, pEaKIMs aJIKWJIUPOBAHUS, TMOJIYUYEHUE
CUHTETUUYECKOro OEH3MHa, HarpeBaHue yriepoja B artmocdepe Bojopoja. JlabopaTopHble CMOCOOBI MOJYYEHHUS alKaHOB:
peakuus Bropna, nuponus cosieit KapOOHOBBIX KUCIOT CO IIEJI0YaMH, TUAPOIN3 KapOuaa alfoMUHUS.

dusnyeckrue CBOWCTBA aJIkaHOB. B3anMHOE BJIMSIHUE aTOMOB B OPTaHMYECKUX MoJIeKynaX. [10JOKUTENbHBI U OTPULIATEIIHHBIN
uHAyKTUBHBIE 3 dekThl. [IporHo3 peakmoHHOW CIMOCOOHOCTH ajdKaHOB. MeXaHW3M peakIui paguKaJIbHOTO 3aMeIeHUs.
Peakiiuu pagukaibHOTO 3aMEIICHUS : TaIOTCHUPOBaHUE U HUTpoBaHUe. Peaknuu neruapupoBanus. Peakuun oxucnenus. [pyrue
peakiuu ¢ pa3pyuieHueM yriaepoaHoit nenu. [[puMeneHre ajJkaHOB Ha OCHOBE CBOWCTB.

Hukaoankanbl. ['oMonoruueckuid psj W CTpOeHUE IMKIOakiIaHoB. WX HomeHkiarypa u wu3omepus. I[loHsitue o
npocTpaHcTBeHHOM n3omepun. Kondopmeps! nukiorekcana.

CriocoObl Moy4eHHs] HUKIOATKAHOB: peKTUUKAIMs HEe(TH, KaTAIUTUYECKOE NETHAPUPOBAHUE apEHOB, BHYTPUMOJIEPYIIsIpHAS
peakuus Bropua.

duznyeckrue U XUMHUYECKHE CBOMCTBA ITMKII0AKaHOB (peaKIuu MPUCOSTUHEHNUS U 3aMelienus). [[puMeHenne UKI0aKkaHoB.
JMemoncTpanuu. [1lapocTep>kHeBble MOJEIH MOJIEKYJT aJIKAHOB JJI WIUTIOCTPAIMK CBOOOHOTO BpalieHus Bokpyr cBsa3zu C—C, a
TaK)Ke 3aCIIOHEHHON M 3aTOPMOXKEHHOW KOHpopmanwmii 3Tana. [lodyueHne MeraHa w3 aneraTa HaTpuUs W THIPOKCUAA HATpUS.
['openue MertaHa, nponaH-OyTaHOBOW cMecH, mapaduHa B yCIOBUAX M30BITKA U HEIOCTaTKa KMUCIOpoaa. B3pbIiB cMecn MeTaHa ¢
BO3/1yXxoM. OTHOIIIEHHE METaHa, MPOIaH-0yTaHOBOW cMecH, OeH3nHa K OpoMHOIi Bojie U pacTBopy KMNOa.

JlabopaTopHble onbIThl. V3rotoBneHue napauHUPOBAHHOW OyMaru, UCHbITaHUE €€ CBOMCTB (OTHOIIEHHE K BOJIE U KUPY).



OOHapyKeHHue BOJIbl, CaKH, YTIEKHUCIOr0 ra3a B MPOAYKTaX FOPEHUS CBEUH.

TEMA 3. HEIIPEJAEJIBHBIE YI'JIEBOAOPO/AbI

AJIKeHbI. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJbl J3TWIEHA. ['OMOJOTHYECKU pAa U H30MEpUS AIKECHOB
(yriepomHoro ckenera, TeOMETpUYEcKass WIM YUC-MpaHC-U30MEpUs, TOJIOKEHUS JABOMHOM CBSA3M, MEXKIACCOBas).
Homenxkiarypa ankeHoB.

[IpompbInieHHBIE CTIOCOOBI MOTYUYEHHS aJKEHOB: KPEKUHT aJKaHOB, BXOJSIIMX B COCTaB He(PTH M MOMYTHOro He(TSIHOTO rasa,
JNETUIPUPOBAHUE TIPEJETBHBIX YIIIEBOJOPO/IOB.

JlaGopaTopHbie CHOCOOBI TONYYEHHUS QJIKEHOB: PEaKIMU SJIUMUHHUPOBAHUS (JeraJloreHUpOBaHUE), JETHUIpaTallus CIUPTOB U
JETaJIOTCHUPOBAHUE  JINTAJIOTEHAJIKAHOB, a TaKXke JETHAPOrajJOr€eHHpPOBAHUE  TaJOTCHONMPOU3BOJHBIX  MPEACIbHBIX
yraeBojopooB. [IpaBuio 3aiinesa.

du3nyecKue CBOMCTBA aJIKEHOB.

B3aumHoe BiusiHUE aTOMOB B OPraHUYECKUX MoJieKylax. Me3omepHbIit 2 HeKT.

[Tporuo3 peaknoHHON CIIOCOOHOCTH aTKEHOB. MeXaHu3M peakiuil AIeKTpOOHIBHOTO TPUCOCTMHEHUS.

Peakuuu npricoeIMHEHUsI aJIKEHOB: TAJIOTEHUPOBaHUE, THAPUPOBAHUE, THAPOTAION€HUPOBAHUE, THpaTalvs, TOJIUMEPHU3ALINS.
[IpaBusio MapkoBHukoBa. Peaknuu oxucnenuss ankeHoB KMnOs (peakunuss Barnepa) B BOJHOW W CEpHOKHUCIION cpene.
[IprMeHeHne aaTKeHOB HA OCHOBE CBOMCTB.

Bricokomoliekyasipabie  coeanHeHnsi. CTpoeHHE TOJUMEPOB: MOHOMEpP, [MOJHMMEpP, AJIEMEHTAPHOE 3BEHO, CTEIEHb
MOJIMMEPHU3ALIUH.

JIunelinble, pa3BeTBIEHHBIE U CeTYAThIE (CIIUTHIC) MONUMEPBL. CTEpEoperyIsipHble U HECTEPEOPETYIAPHBIE TOJTUMEPHI.



OTHOILIIEHUE TTOTUMEPOB K HATPEBAHUIO: TEPMOILJIACTUYHBIE U TEPMOPEAKTUBHBIE IMOJTUMEPBHI.

[Tonumepsl Ha OCHOBE ATUJICHOBBIX YTIIEBOJIOPOIOB U X MPOU3BOJIHBIX: MOJUITUIICH, TOJUIPONUIICH, MOIUTETPadTOPITUICH

Y MOJIMBUHUWIXJIOPUL.

Aaxkaauennbl. Knaccudukaius JueHOBBIX YTIIEBOJAOPOI0B: U30JIUPOBAHHbBIC, KyMYJIHUPOBAHHbBIE U COMPSIKEHHBIC.

HomenknaTtypa u u3omMepusi JUEHOBBIX YIJIEBOJOPOAOB (MEKKIACCOBASI, YIIEPOAHOTO CKEJETa, B3aUMHOTO MOJIOKEHUSI KPATHBIX
CBSI3€H, TEOMETPUYIECKas).

Ctpoenne conpsKEHHBIX alKaJIueHOB.

Crnioco6bl MOJTyYEHHUS aJIKaJInCHOB: JNEruAPUPOBAHKE aJIKaHOB, peakuus JleGenena, AeruaporajioreHUpOBaHUE
JIUTaJOr€HAJIKAHOB.

®u3nYeCcKue CBOMCTBA JUEHOBBIX YIIIEBOJAOPOIOB. XMMHUYECKUE CBOMCTBA JUEHOBBIX YIII€BOJAOPOJOB: pEaKIIUU MPUCOCAUHECHUS,
OKHUCJICHHMSI W TOJMMEPHU3AIMM — U OCOOCHHOCTHM MX MpoTekaHusa. HaxoxaeHwe B HpuUpoAe U MPUMEHEHHE alIKaJHEHOB.
TeprieHsl.

OnactoMepsl. HaTypanbHblil KaydyK, Kak IPOAYKT MOJIMMEpU3aii u3onpeHa. CUHTeTUYECKUE KaydyKu: OyTaqueHOBBIN Kayqyk
(CBK), tuBUHIIIOBBIN, H30TIPEHOBBIH, XJIOPOIIPEHOBHBIN, OyTaIMeH-CTUPOJIbHBIN. BylkaHu3aIus KayqyKoB: Pe3UHBI U Y00HUT.
AJIKMHBI. DJIIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJIbI allETUIICHA.

["'omonoruueckuii psl 1 U30MepuUsl ATKUHOB (YTI€pOIHOrO CKEJeTa, MOJ0KEHUSI TPOMHOM CBA3U, MexKinaccoBas). HoMenknatypa
AJIKWHOB.

CrocoObl MoMy4YeHusl aJKWUHOB: MUPOJU3 MeTaHa (B TOM YHWCJIE W OKHCIUTEIbHBI MUPOJIW3 MPHUPOAHOrO Tas3a), KapOWTHBIN

MCTOA, ACTUAPOTAJIOICHUPOBAHUC JUI'aJIOTCHAJIKAHOB, BBaHMO,Z[efICTBI/Ie coJiei AlICTUJICHOBLIX YIJICBOJOPOJ0B (aHeTI/IJ'IeHI/II[OB) C



rajoreHajJIKaHaMH.
®du3nyeckue CBOWCTBA ALETUICHOBBIX YIJIEBOJOPOAOB. XUMHUYECKHE CBOMCTBA. Peakuuu mnpucoeavHeHus (TUIpUpPOBaHUE,
rajioreHUupoBaHue, THIPOTAIONeHUPOBAHUE, THApaTallusl, TpUMepu3aius amnetwieHa). Peakius KydepoBa u npaBuio Ji1bTEeKOBa.
KucnoTtHele cBoiicTBa akKMHOB. AnleTieHUAbl. OKHUCIEHUE AKMHOB: pacTBopoM KMNO4 u ropenue.

O6nacTu mpUMEHEHHUs alleTHJIEHa Ha OCHOBE ero cBoMcTB. IIpumeneHue romosioroB aretwieHa. llomuMepbl Ha OCHOBE
anetwieHa. BununaneTusieH.

HMemonctpamuun. O0bEMHbBIE MOJIENT YuUC-, MPAHC-U30MEPOB alKeHOB. [loyueHue 3THiIeHa W3 ATaHOJIA U JIOKA3aTEIhCTBO €Tr0
HETPECIIbHOTO CTpOoeHus (peakuuu ¢ OpoMHOM Bojaoi u pactBopoM KMnQOs). OGeciBeyrBaHKE STHICHOM OPOMHOM BOABI H
pacTBOopa mnepMaHraHata kKaiaus. ['opeHue sTwieHa. B3auMojeiicTBHE alKaHOB M AJKEHOB C KOHIICHTPUPOBAHHON CEpHOM
KUCJIOTOW. Mojenu MoJIeKyl ajKaJu€HOB C HU30JMPOBAHHBIMHU, KYMYIUPOBAHHBIMU W CONPSIKEHHBIMU JBOWHBIMHU CBS3SMHU.
Koarynsus MieqyHOro coka KaydykoHOCOB (MoJiodasi, oJlyBaHYMKa uiu (ukyca). Jlenmonumepusaius kKayuyyka U JOKa3aTeJIbCTBO
HaJIMYMs JBOMHBIX CBSI3¢H B MOJIEKyJaX MOHOMEpPOB (peakuuu ¢ OpoMHOW Bomoit u pactBopoM KMnO.). O3HakoMieHHE C
kosuteknuen «Kaydayku u pesunbl». [lonydenue arnetunena u3 kapouaa kanbius. O0bEMHBIE MOJISTTH aTKHHOB. B3anMoelicTeue
areTusaeHa ¢ 6pomHoi Bojo. BzanmoneiicTBue anerrieHa ¢ pactBopoM KMnOy. ["'openue aneruiieHa.

JlabopaTtopHblie onbIThl. O3HAKOMIJICHHE C KOJUICKIIMEH MOJIMMEPHBIX 00pa3IoB IJIACTMACC U BOJIOKOH.

IIpakTuueckas padora 2. [lonyyeHrue MeTaHa v 3TUJICHA U UCCJIEI0BAHUE UX CBOICTB.

TEMA 4. APOMATHYECKHE YI'JIEBOJAOPO/AbI

Apenbl. [lepBoie cBenenust 00 apoMaruueckux coeauHeHusX. CTpoeHne MOJIEKYJIbI OEH30/1a: eUHAas 7-3JCeKTPOHHAS CHCTEMA,

WJIA ApOMATUYECKUN CEKCTET.



['omonoruueckuit psan. M3zomepus B3auMHOIO paclojiOXKEeHUs 3aMecTUTenell B OeH30JpHOM KoJblie. HoMeHknaTypa apeHoB.
Kcunomsr.

[IpoMmblliuieHHBIE cTIOCOOBI MONYy4YeHUs O€H30Jla U €ro rOMOJIOTOB: apoMaTH3allvsd aJKaHOB M IUKJIOAIKAHOB, TPUMEpPU3ALUS
anerusieHa (peakuusi 3eIMHCKOTO).

JIaGopatopHbie crocoObI OJYUYEHUS APEHOB: AJTKUIMPOBAHUE O€H3051a, MUPOJIU3 COJIe apOMATHUYECKUX KUCIOT.

duznyeckue cBOIcTBa apeHOB. [IporHo3 peakunoOHHOW CHMOCOOHOCTH apeHOB. Peakiuu 31eKTpOPHUIBHOTO 3aMElEeHUs U UX
MEXaHM3M: TaJIoreHHpoBaHue, ankuianposanue (peakuus Opunens—~Kpadrcea), HutpoBanue, cynbpupoBaHue.

Peakuuu nprucoequHeHNs : THAPUPOBAHUE, PATUKATIBHOE TAIOr€HUpOBaHue. Peakiny OKUCIEHUS.

Tonyon, xak romosor 6en3ona. OCOOEHHOCTH XUMUYECKUX CBOMCTB alKuiOeH3070B. OpHUEHTAaHThI MEPBOrO0 U BTOPOTO POJA.
B3aumHoe BiusHME aTOMOB B MOJIEKYJlaxX alKuIOCH30JI0B HAa IpUMepe peakiuu 3amenieHus. Peakiuu okucnenus. [Ipumenenue
apeHOB HA OCHOBE UX CBOMCTB.

JMemoncTpanuu. IllapoctepxHeBbie 1 00bEMHBIE MOJAENM OEH30JIa U €ro roMojoroB. PacTBopeHue B OeH30i€ pa3IUUYHBIX
OpraHMYeCKUX W HEOPTraHWYECKHUX BEIIECTB (Hampumep, cepbl, mona). O3HakoMJeHUE C (PU3NYECKUMU CBOMCTBaMU OEH30J1a
(pacTBOPUMOCTH B BOJIE, TUIOTHOCTh, TEMIIEpaTypa IUIABIICHUS — BBIICPKUBAHUE 3aMasHHOW aMITyibl ¢ OEH30JI0M B OaHe cO
apaoM). ['opeHue OeH3ona Ha CTEKISIHHOM manouke. OTHomeHne O6eH3ona Kk OpoMHO#M Boae u pactBopy KMnOs. HutpoBanue
Oenszona. OTHoLIEHHE TONyoja K Boje. PacTBopeHue B TONyosl€ pa3lIMYHBIX OPraHMYECKUX M HEOPraHWYECKUX BELIECTB
(mampumep, cepsl, noaa). OdecBeunBanue ToayosaoM pactBopa KMnO4 u OpoMHOI BOJIBI.

TEMA 5. IPUPOJHBIE NCTOYHUKHU YIJIEBOJOPOJAOB

Ilpupoanblii ra3 u nonyTHbIA HepTsIHOM ra3. [Ipupoanslil ra3 u ero coctan. [IpoMbllieHHOE UCTIOIB30BaHUE U TTepepadOTKa



IIPUPOJTHOIO rasa.

[lonyTHble HedTsIHBIE Ta3bl U UX NepepaboTka. dpakuuyM MOMYTHOrO HE(QTSHOIO rasa: ra3oBblii OEH3WH, NponaH-OyTaHOBas
CMECH U CYXOH ra3.

He¢1b. HedTh, Kak npupoIHBINA UCTOYHUK YIJIEBOJOPOIOB, €€ cOCTaB U (PU3MUYECKUE CBOMCTBA.

VYrneBonopoasl Kak MpeaMeT MEKIYHApOJHOTO COTPYAHUYECTBA U BaXKHEMNIIAs OTPACIb SKOHOMUKHU Poccum.

[Ipombliniiennas nepepadotka HedTu. Pextudukanus (dppakuronHas neperonka). @pakiuu He@Tr: OEH3UHOBAs, JTUTPOUHOBAS,
KEpOCHHOBasi, ra3oisb, ma3yT. CoispoBbie Macna. Baszenun. [lapapun. I'ynpon. KpekuHr HepTenpoayKTOB: TEpMHUUYECKH,
KaTaJuTU4YeCKul, TUApOoKpekuHr. Pudopmunr. Huxknmuzanusa. Apomatuzanus. JleToHallMOHHAsE CTOMKOCTh OeH3nHa. OKTaHOBOE
YHCIIO.

Kamennbiii yroab. IIpombinuieHHasi mepepadoTka KaMeHHOro yris. HaxoaeHuwe B NpHUpPOAE U COCTAB yIJIEH: KaMEHHBIM
yroJib, aHTPALUT, OypBIN yroJb.

KokcoBaHnue 1 ero nmpoayKkThl: KOKC, KAMEHHOYTOJIbHAsl CMOJIa, HaJICMOJIbHAs BOJa, KOKCOBBIM ra3. ['azuduxanus yria. BoasHoit
ra3. Karanutudeckoe ruipupoBaHue yriisl.

TEMA 6. THIPOKCHUJICOAEPKXAIIUE OPTAHNYECKHUE BEIIIECTBA

Cmuprsl. [loHsATHE O ciMpTax, HCTOPUS X N3ydeHUs. OYHKIIMOHANIbHAS THAPOKCUIIBHAS TPYIIIA.

Knaccudukanus cnupToB: MO TUIY YIJIEBOAOPOJHOTO pajukana (IpelesbHble, HEelpenebHble, apOMAaTUYECKUE), MO YHUCIY
TMIPOKCUIBHBIX I'PYII B MOJEKYJ€ (OQHO- U MHOTOATOMHBIE), IO THITY YIJIEPOJHOIO aTOMa, CBSI3aHHOI'O C TMAPOKCHIBHOMN
rpynmnoi (mepBUYHbIE, BTOPUYHBIEC, TPETUYHBIE).

DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ CIHUPTOB. ['oMosormdeckuil psan mpeaeiabHbIX OJHOATOMHBIX CHUPTOB.



N3omepus (monoxxeHus: GyHKIMOHAIBHON FPYIIIbI, YTIEPOJHOTO CKEJIETa, MEXKKIACCOBAs) © HOMEHKJIATypa ajJKaHOJOB.

OO6mue cnocoObl MOJyYEHUs ANKAHOJOB: THIpaTalUsl aJKEHOB, T'MIPOJU3 TaJOr€HAJIKaHOB, BOCCTAHOBIIEHHE KapOOHUIIBHBIX
coenuHeHn. CrocoObl MONMY4YEeHUS HEKOTOPBIX ajKaHOJOB: METHUJIOBOTO CIHpPTA — PEAKIUEH IIEI0YHOro TUApPOIHN3a
XJIOPMETAHA U U3 CUHTE3-Ta3a; STUIOBOrO CIUPTAa — CIHUPTOBBIM OPOKEHUEM TIIIOKO3bI U TUApATALMEN STUJIeHA; ponaHona-1—
BOCCTaHOBJICHHEM MPOMUOHOBOI0 aJbJErH/1a; MpomnaHojia-2 — ruApUpOBaAHUEM allETOHA U THApaTallei MponuieHa.
duznyeckue cBocTBa cnupToB. BogoponHas cBs3b. [IporHo3 peakiMoOHHONW CIOCOOHOCTH MpPENEbHbIX 0JIHOATOMHBIX CIIUPTOB
U €ro MOATBEPXKIACHUE NMPHU PACCMOTPEHUH XMMHMUYECKHX CBOWCTB CIHUPTOB: KUCJIOTHBIE CBOMCTBA, PEAKLMU HYKICO(PUIHLHOTO
3aMeIleHUs] C TAJIOr€HOBOJOPOAAMH, MEXMOJEKYIISIPHASI U BHYTPUMOJIEKYJIsIpHAs JeruapaTainus (mojiydeHue mpocThiX 3QpupoB u
AJIKEHOB), PEAKIIMK JIETUAPUPOBAHUS, OKUCIICHHS U 3TepUUKAIIH.

Husmume u Boicine (kupHbie) cnupThl. Cunretnyeckue moromue cpeacrsa (CMC). O6nacTy mpUMEHEHUsI METaHOJIa Ha OCHOBE
ero cBoiictB. TokcuuHocTh MeTaHosa. OOJacTH MPUMEHEHMs] ITUIOBOIO CIMpPTAa HAa OCHOBE €r0 CBOMCTB. AJIKOTOJU3M Kak
COLIMAJIbHOE SIBJICHUE U €r0 NpOoQUIaKTHKA.

MHoroaroMHble CHUPTHI. ATOMHOCTh CHUPTOB. [nMKomM U raunepuHbl. M3omepus, HOMEHKIATypa U MOJY4YCHHE
MHOTOATOMHBIX CIUPTOB.  OCOOEHHOCTM XUMHUYECKHMX CBOMCTB MHOTIOAaTOMHBIX CHUpPTOB. KadecTBeHHass peakuus Ha
MHOTOaTOMHBIE CIIUPTHI.

OTUIEHITIMKOIb U TIUMUEPHH, KaK ITPEJACTABUTENIM MHOIOATOMHBIX CIIUPTOB. VX mpUMeHEHUE.

®enoabl. CocTaB U CTpoeHHE MOJIEKYNbI (eHosa. ATOMHOCTh (peHonoB. ['omonoruueckuil psii, “3oMepHus U HOMEHKJIATypa
¢dbeHoI0B.

Croco0b1 monyueHus (peHomna: u3 KaMEHHOYTOJbHOW CMOJIBI, KYMOJBHBIN CIOC00, W3 TajJOoreéHapeHOB M METOJOM MIEIOYHOTO



iaBa.

®dusnueckue cBoicTBa (HheHOT0B. XMMUYECKUE CBOMCTBA (PeHOIA: KUCIOTHBIE CBOMCTBA, OKUCIEHUE, PEAKIIUU DIIEKTPOPUIHLHOTO
3amenieHus (raJoreHupoBaHue, HUTPOBAHUE), TIOJUKOH ICHCAITHS.

KauecTtBeHHbIe peakiinu Ha (HeHOI: ¢ OpOMHOIM BoJI0M 1 pacTBopoMm xiopuaa xeneza(lll). [Ipumenenue ¢peHonoB.
HMemonctpanuu. [llapocTepkHeBbIE MOAEIM MOJIEKYJ OJHOATOMHBIX M MHOTOATOMHBIX CHUPTOB. Dusnueckue CBONUCTBA
aTaHoja, mpomnanona-1, 6yranona-1. BzaumoneiictBue HaTpus co cnupToMm. B3aumopeicTBue cnupra ¢ pacTBOPOM IUXpOMata
Kanusi B cepHod kuciore. [lomyuyenue crnoxnoro s¢upa. [lomydenue stmiena u3 sraHosna. CpaBHEHUE peakUUid TOPEHHUS
ATUJIOBOTO W MPOMUIOBOTO crupToB. OOHAPY)KEHHE ITHJIOBOTO CIUPTA B PA3IMYHBIX MPOJYKTaX C MOMOIIbI HOA0GOPMHOMN
npoObl. B3aumoneiictBue riuiepuHa co cBexxeocaxaeHHbiM CU(OH),. Pacno3naBanue BOAHBIX PacTBOPOB TUIMIICpPHHA
v dTaHosia. OTHOIIICHWE STWICHIJIUKOJIS U TJIMIIEPUHA K BOJE U OPraHUYECKUM pacTBopuTtesisiM. PacTBopumocTh deHosa B BOjE
npu OOBIYHOM W TOBBIIIEHHOW TemrepaTypax. BoiTecHeHue ¢eHona u3 (eHonsiTa HaTpust yrojlbHOU kucinoToil. KauecTBenHbie
peakiuu Ha peHour: odecrBeunBanne OpoMHOM Boabl u ¢ pactBopoMm FeCls. ObecuBeunBanue gerosa pactsopom KMnOs.
IIpakTuueckas padora Ne 3. cciegoBaHne CBOICTB CIIUPTOB.

TEMA 7. AJIBAEI'1bI U KETOHbBI

AJbaerubl. ANbIETHIIBI KaK KapOOHWJIbHBIE OpraHuveckue coefauHeHus. CocTaB MX MOJEKYJI M DJIEKTPOHHOE CTPOCHHE.
['omonoruueckuii psi, K30MEPUS U HOMEHKJIATypa alnbIAETUI0B.

CrocoObl TIONyYEHHUs: OKHCJICHHE COOTBETCTBYIOIIMX CIUPTOB, OKUCIEHWE yrieBogoponoB (Bakxep-mpouecc), rumparamus
AJKWHOB, MUPOJIN3 KAPOOHOBBIX KUCIIOT UJIU UX COJIEH, IETOYHON TUAPOIU3 TUTaJIOr €HAIKAHOB.

du3uyeckue CBOMCTBA albeTUA0B. [IpOrHO3 peaknMOHHOW CHOCOOHOCTH ajbJETH/IOB. XHUMHUYECKHE CBOWCTBA: PEAKIIUH



MpucoeAMHEHUs (IIMaHOBOJOPOAa, THUAPOCYIh(UTa HATPUs, peakTUBa [ puHbsApa, TUIPUPOBAHUE), PEAKIMH OKUCICHUS
(cepebOpsinoro 3epkana u  komiuiekcamu wmenu(ll)), peaknuu koHaeHcanuu (aibAOJbHAsT W KPOTOHOBAs, C a30THUCTBIMU
OCHOBAHUSIMH M TIOJIMKOHACHCAIIUN ), PEAKITUU 3aMEIICHUS 110 Ol-YTJIEPOJHOMY aTOMY.

Ketonnl. KeTons! kak kapOoHWIbHBIE coeTMHEHUSI. OCOOEHHOCTH COCTaBa U JIEKTPOHHOT'O CTPOSHUS UX MOJIEKYII.
["'omonoruueckuit psij, U30Mepusi 1 HOMEHKIIATypa KeTOHOB. CIoCOOBI MOJIy4eHUsI KETOHOB.

dusnyeckre CBOMCTBA KETOHOB. [IpOrHo3 peakiimoHHOM CIOCOOHOCTH KETOHOB.

XUMHUYECKHE CBOWCTBA: pEaKUUM TMpUCOeAUHEHUs (IIMaHOBOAOpOAa, TuapocylbduTa HaTpus, peakTuBa [ punbspa,
TUAPUPOBAHNE ), PEAKIIUN OKUCIICHHUSI, PEAKIIMK 3aMEIICHHS TI0 0L-yTIIEPOTHOMY aTOMY.

HMemonctpanuu. IllapocrepkueBsie u CrroapTa—Dbpurineda moxenu anmpaeruaoB. OkucleHHe OEH3aIbAETHIa KHUCIOPOJIOM
Bo3nyxa. [lonyuenue dpeHondopmanbaerugHoro noaumepa.

JlabopatopHble onbIThl. [lonmydeHue yKCycHOTO anpJleTuaa OKHUCJIeHHEeM J3TaHoja. O3HakOMJIEHHE C (DUIUYECKUMHU
CBOICTBaMHU aJIbJIETH/IOB (aleTanbleruia u BOAHOTO pacTBopa (opmanbiaeruaa). Peakuus «cepeOpsiHoro 3epkana». Peakuus
¢ rugpokcuaom Menu(ll) mpu HarpeBanuu. OTHOIIICHHUE allETOHA K BOJE. AIIETOH KaK OPTraHUYECKUN PaCTBOPUTEIb.
IIpakTuyeckas padora 4. VccienoBanue CBOMCTB ayibJACTUI0B U KETOHOB.

TEMA 8. KAPBOHOBBIE KNCJIOTBI U UX ITPOU3BOJHBIE

Kap6onoBbie kuciaorsl. I[lonstne o xapOboHOBBIX KucinoTax. Krnaccudukarmss KapOOHOBBIX KHCJIOT: IO TMPUPOJIE
YTIEBOJAOPOTHOTO pajuKana, Mo YUCITy KapOOKCHIBHBIX TPYMIL. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpOEHHE KapOOKCHIBbHON
rpynbl. KapOOHOBBIE KUCIOTHI B TPUPO/IE.

I"'omonorudeckuii psia npeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. MI30Mepusi 1 HOMEHKIIATypa.



[TonyueHne kapOOHOBBIX KUCIOT OKHUCICHHEM aJIkaHOB, aJKEHOB, MEPBUYHBIX CIHUPTOB U aJbJIETHUIOB, a TAKXKE THUIPOJIHU30M
(TpurajaoreHalKaHOB, HUTPUJIOB).

[TonyueHne MypaBbUHOM KHUCJIOTHI B3aUMOJCHCTBUEM THUApoKcuaa HaTpus ¢ okcuaoM yraepona (II), ykcychmoit —
KapOOHUJIMPOBAHUEM METHJIOBOTO CIIUPTA U OPOKEHHEM ITaHOJIa, MPONMUOHOBON — KapOOHWIMPOBAHUEM ATUJICHA.

dusnyueckrue CBOMCTBa KapOOHOBBIX KHUCJIOT, OOYCJIOBJICHHBIE MOJSPHBIMHM MaccaMd U BOJOPOJHBIMH CBs3aMH. [IporHos
XUMHUYECKUX CBOMCTB KapOOHOBBIX KUCIOT. OOmue cBoiicTBa KUCIOT. Peakiiuu mo yrieBogopoaHoMy paaukany. OOpazoBaHue
(b yHKIIMOHAIBHBIX TPOU3BOIHBIX. Peakius srepudukanun. Ob6pa3zoBaHue rajJoreHaHTUAPUJIOB, AaHTUIPUIOB, aMUIOB, HUTPUIIOB.
MypaBbuHAs M YKCYCHasi KUCJIOTHI, KaK MPEJACTABUTENN MPEACIIbHBIX OJJTHOOCHOBHBIX KapOOHOBBIX KUCIOTHI. [lasibMuTHHOBAS U
CTEapUHOBAasl KHCJIOTHI, KaK TMPEJCTABUTEIM BBICIIUX  MPEJAeIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. AKpHWJIOBas |
METaKpHWJIOBasl KHUCJIOTHI, KaK MPEJCTaBUTEIN HEMPEACIIbHBIX OIHOOCHOBHBIX KapOOHOBBIX KHUCIOT. OjeMHOBas, JIMHOJEBAs
Y JINHOJICHOBAsI, KaK MPEICTaBUTENN BBICIIUX HEMpPeIeTbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. beH30iHas U canuiuioBas,
KaK MpeACTaBUTEIN apOMAaTHUYECKUX KapOOHOBBIX KHCJIOT. JIByXOCHOBHBIE KapOOHOBBIE KHCIOTHI Ha TMpPUMEpE IABEJIEBOM.
[Ipumenenue u 3HaueHNUE KapOOHOBBIX KUCIIOT.

Conn kapOoHOBbIX KuHCJAOT. Mpbuia. [lomydyenne coneil kapOOHOBBIX KHCIOT Ha OCHOBE OOIIMX CBOWCTB KHCJIOT:
B3aUMOJCHCTBHEM C AaKTUBHBIMM METAJJIAMHU, OCHOBHBIMM OKCHUJIAMH, OCHOBaHUAMHU uiu coisMu. [lomyueHue conei
KapOOHOBBIX KHCIIOT IMIEJIOYHBIM THAPOIU30M CIOKHBIX 3PUPOB. XUMHUECKHUE CBOMCTBA COJIEH KapOOHOBBIX KHCIIOT: TUAPOIH3
M0 KaTHOHY, PEaKIMH MOHHOTO0 OOMEHa, MUPOJIU3, JIEKTPOJIN3 BOAHBIX pacTBOpoB. Mputa. JKECTKOCTH BOABI U CIOCOOBI €€
yctpanenus. [IpumeHenune coneit kKapOOHOBBIX KUCIIOT.

Caoxnble 3¢pupsbl. CTpoeHHE MOJEKYJ, HOMEHKJIATYpa W M30Mepus CIOXKHBIX 3¢upoB. Mx dusmueckne cBoiictBa. CriocoOb!



MOJIYYEHHUS CJIOXKHBIX d(PUPOB: peakius dTepuukainnu, B3auMOJICUCTBUE CIUPTOB C aHTUAPHUAAMHU WIH TaJOr€HAHTUIpUAaMU
KHUCJIOT peaklreil MNOJUKOHACHCAIlMU Ha MpPUMEpPE MOJydyeHHs NojudTuieHTepedTanata. XUMHUUYECKHE CBONCTBA CIOXKHBIX
a(upoB: ruapoau3 u ropenue. [IpumeHenne cnoxHbIX 3(QUPOB.

Bocku m :xkupbl. Bocku, ux cTpoeHue, CBOWCTBa U KiacCU(DUKALUS: paCTUTENILHBIC U KUBOTHBIE. buojoruueckas poib. Kupsl,
WX CTPOCHUE U CBOMCTBA: OMBUICHHE, THAPUPOBAHUE DPACTUTEIBHBIX >XKUPOB. buomoruueckas poJib XUPOB. 3aMEHa >KHPOB B
TEXHUKE HEMUIIIEBBIM CHIPHEM.

Jemonctpanuu. llapocrepxuessie u Ctroapra—Dbpurieda Moaenu aabaeruaos.

Oxucnenue GeH3anpaeruaa Kuciaopoom Bozayxa. [lonyuenne gpenondopmansaeruanoro noaumepa. LllapoctepskneBsie Moenu
MOJIEKYJ KapOOHOBbIX KuciaoT. Tabnuna «Knaccudukaims kapOOHOBBIX KUCIOT». DU3nuecKre CBOMCTBA ATaHOJa, ITporaHoia-1,
Oyranona-1. Ilomyuenue ykcyHomszoammioBoro s¢dupa. Komnekuus opranudeckux KuciaoT. OTHOILIGHHE TpEeACTbHBIX U
HENpeeIbHBIX KUCIOT K OPOMHOM BOJIe M pacTBOpy nepManraHata kamus. [lonmydenue mbuia u3 sxupa. CpaBHEHHE MOIOIIMX
cBoiicTB xo3sificTBeHHOrO MblIa 1 CMC B kéctkoit Boje. Komnekuust cinoxubix 3¢upos. [llapocTepskHeBble MOJEIH MOJIEKYJT
CJIOXHBIX 2(QUPOB M HM30MEPHBIX UM KapOOHOBBIX KUCJIOT. [lomydeHune mpHUATHO MAXHYIIETO CIOXHOro 3¢upa. OTHOIICHHE
CJIMBOYHOTO, TIOJICOJIHEYHOTO, MAIIIMHHOTO MaceJl ¥ MaprapuHa K BOIHbIM pacTBopam Opoma u KMnOa.

JlabopaTtopHble onbIThbl. O3HakoMIieHHE C (U3MUYECKHUMH CBOMCTBAMU HEKOTOPBIX MPENEITbHBIX OJHOOCHOBHBIX KHCJIOT:
MYpaBbUHOM, YKCYCHOM, MaciasiHOM. OTHOIIEHUE pa3IMYHBIX KUCIOT K Boje. B3auMozaeicTBue pacTBopa YKCYCHOW KUCIIOTHBI: C
metamiom (Mg wiu Zn); okcugom mertamwia (CuO); rumpokcmmom metammia (Cu(OH), wmu Fe(OH)s), combro, (NaxCOs m
pacTBopoM MbuTa). O3HAKOMJIEHHE C O0pa3laMu CIOXKHBIX 3QupoB. OTHOIIEHUE CIOXKHBIX dPUPOB K BOJE U OPTaHUYECKUM

BellecTBaM (KpacutensiM). BbiBelneHHe KXUPHOTO MSTHA C MOMOIIBIO CIOXHOTO 3dupa. PacTBOpUMOCTH KHpPOB B BOJE



Y OPTaHUYECKUX PACTBOPUTENSX.

IIpakTnuyeckas padora S. MccnenoBanue cBOMCTB KAPOOHOBBIX KMCIOT U UX IPOU3BOIHBIX.

TEMA 9. YIVIEBO/bI

YraeBoabl. CocTaB MOJEKYJ YIieBOJAOB U uX cTpoeHue. Knaccudukaius yrieBolOB: MOHO- M-, OJIMUTO- U TOJHCAXapUabl;
KETO3bl U JIbJIO3bl; TETPO3bl, NIEHTO3bl, T€KCO3bl. BoccTaHaBIMBaONME U HEBOCCTAHABIMBAIOIIME YIJIEBOABI. bronornueckas
POJIb YIJIEBOJIOB M 3HAUECHHE B )KM3HH YEJIOBEKA.

Monocaxapuabl. CTpoeHHue MOJIEKYJbl U (PU3UYECKUE CBOMCTBA IIOKO3bI. L{uknnyeckue GopMbl TIIOKO3bI U UX OTPAXKEHUE C
nomouisio hopmyn Xeyopca. ['muko3uausiil ruapokcui. a-D-rimoko3a u f-D-rimoko3a. TayToMepusi Kak pe3ysibTaT paBHOBECHS
B PAaCTBOPE TIIFOKO3BI.

Ilonyuenne rmoK0o3bl. DoTocHMHTE3. XMMHYECKHE CBOMCTBA: PEAKUMH MO aJbJACTMAHOM M MO THUAPOKCUIIBHBIM TPYIIIAM.
CrnupToBO€, MOJIOYHOKHUCIIOE U MACISTHOKUCIIOE OPOKEHUS TITFOKO3HI.

®pykTo3a KaK u3oMep riatoko3bl. CTPyKTypa U PU3NYECKUE U XUMUYECKHUE CBOMCTBRA.

Mucaxapuabl. CTtpoeHne MoJekys aucaxapuaoB. Caxaposa. Haxoxnenue B npupoge. IIpon3BoacTBO caxapo3bl U3 caxapHOM
CBEKJIBI. XMMUYECKHE CBOMCTBA caxapo3bl. JIakT03a M MaIbTO3a KaK M30MEPbI caxapo3bl. IX CBOMCTBA U 3HAYCHHUE.
Honucaxapuapl. CtpoeHue Mosekyn noiaucaxapuaoB. Kpaxman. CoctaB U cTpoeHUE €ro MOJEKyl. AMUI03a U aMHJIONIEKTHH.
XHAMHUYECKHE CBOMCTBA: TUAPOJIN3 U KaYeCTBEHHAs peakuusa. Haxoxaenue B npupoe, NoJIy4eHUEe KpaxMalla U €ro IPUMEHEHHE.
buonornyeckas posnb Kpaxmasna.

Crpoenue Momnekyn nemutono3bl. CBOHCTBA HEIUTIONO03bI: 00pa3oBaHUE CIOXKHBIX 3(QUPOB U MPOJYKTOB aAJKHJIMPOBAHMUS.

HI/ITpaTBI N ancTaTbl LCJIIOJI03bl — OCHOBA IMOJYYCHHA B3PbIBUATHIX BCIONCCTB M HCKYCCTBCHHBIX BOJIOKOH. Haxomz[eHHe B



npupoze u e€ Ouosiornueckas poib. [[puMeHeHne HeUTI0I03bl

JemoncTpanuu. OOpa3ipl yrieBoaoB U u3faenuii u3 Hux. [lonmydyeHne caxapaTta KajnbLus U BBIJEICHUE Caxapo3bl U3 PacTBOpa
caxapaTta Kajplus. Peakius «cepeOpstHOro 3epkaia» Juisl II0Ko3bl. Peakiuu ¢ GpyKCUHCEpHUCTON KUCIOTOM.

OTHolIeHrEe pacTBOPOB caxapo3bl U MajbTo3bl K ruapokcuny meau(ll). Oznakomiienne ¢ Gpu3nUecKuMu CBOMCTBaMHU Kpaxmalia.
[lonyyenne kpaxmanbHOro kienctepa. O3HakOMJIEHHE C (PU3NYECKMMHM CBOWCTBAMH LEIUI0I03bl. [lomyuyeHue HUTpATOB
LEJUTIONIO3bI.

JlabopaTtopHble onbIThl. O3HaKOMJIEHHE C (PU3UYECKUMM CBOMCTBAMM IIIIOKO3bl. B3ammoneicTBHe TIIOKO3bI C THIPOKCUIOM
meau(ll) mpum komHaTHOW Temmeparype W mpu HarpeBaHuu. KucloTHBIA TuIponu3 caxapo3bl. KadecTBeHHas peakius Ha
Kkpaxmaisl. O3HaKOMJICHHE C KOJUJIEKIIMENH BOJOKOH.

IIpakTnuyeckas padora 6. MccnenoBaHue CBOMCTB yriieBOIOB.

TEMA 10. ASOTCOAEP KAIIUE OPITAHUYECKHUE COEIMHEHUSA

Amunbl. [lonstue 06 ammunax. Krnaccudukanus aMHHOB: MO YHUCITY YTIJI€BOJAOPOIHBIX DPAIUKAIOB (MIEPBUYHBIE, BTOPUYHBIE,
TPETUYHBIC) U 110 UX IpHUpoe (anudaTuieckrue, apoMaTHIECKHUE U )KUPHO-apOMAaTHIECKHUE).

DIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJI aMUHOB. [ OMOJIOTHUECKUI psjl, U30MEPUSI U HOMEHKJIATypa MpeIebHBIX
anudaTHIecKuXx aMMHOB. ["'OMONIOTHYECKU Psijl, K30OMEPUSI 1 HOMEHKIIATypa apOMaTH4e€CKIUX aMUHOB.

Crioco0b! nonydyeHus anudaTuyecKux aMUHOB: B3aUMOJICHCTBEM aMMHUaKa cO CIIUPTaMH, B3aUMOJIEHCTBUEM TaJIOT€HAJIKaHOB C
aMMHMAKOM, B3aMMOJICHCTBHEM COJICH aJIKMJIaMMOHHMS CO IIET0YaMH

CrocoObl MOTy4YeHUsT apOMaTHYECKUX aMHUHOB: BOCCTAHOBIGHHEM apOMATUYECKUX HHUTPOCOCIWHEHUU (peakuusi 3WHUHA),

BBaHMOHCﬁCTBHCM APOMATUYCCKHUX aMHWHOB C I'aJICHAJIKaHaMH.



[Iporuo3 peakmoHHON CHOCOOHOCTM aMHUHOB Ha OCHOBE HMX AJICKTPOHHOTO CTPOCHHS. XHMMHUYECKHE CBOWCTBA aMHUHOB, Kak
OpraHWYeCKUX OCHOBaHUW. Peakiuu 531eKTpoPMIBLHOTO 3aMeIeHHUs apoOMaTUYECKUX aMUHOB, Peakiuum OKUCJIEHUS,
ankunupoBaHus. OOpazoBaHue amuaoB. B3aumoneiicTBUE aMHUHOB C a30THUCTON KuciaoToW. [IpuMeHeHWe aMHUHOB Ha OCHOBE
CBOWCTB.

AMHHOKHCJIO0THI. [ToHsiTHEe 00 aMuHOKHUCI0TaX. CTpOEHHUE MOJIEKYJT 1 HOMEHKJIaTypa aMUHOKHUCIIOT.

Croco0Obl TONMyYeHUs aMHUHOKHUCIOT: THUJPOJn3 OEJIKOB, CUHTE€3 Ha OCHOBE TaJIOTEHONMPOU3BOJHBIX KapOOHOBBIX KHUCIOT,
[IUAHTUIPUHHBIN CUHTE3, OMOTEXHOJIOTHYECKUH CIIOCO00.

dusnyecKkue CBOWCTBA aMHUHOKHUCIOT. AMMHOKHCIOTHI Kak aM(OTEepHbIE OpPraHWYECKHE COCIMHCHUS: B3aUMOJCHCTBHE C
KHUCIIOTAaMU U IIeJI04aMu, o0pa3oBaHue OUTIOISPHOro HoHa. Peakiuu aTepuduKaui U KOHACHCAIIUH.

[TentuaHast cBsI3pb ¥ nonunenTuabl. KaudecTBEHHbIE pEAKIMM HA aMUHOKHUCIIOTHI: HUHUTHIAPUHOBAS M KCAHTONMPOTECHHOBAHUA.
[IpumeHeHne aMUHOKHUCIIOT U OMOJIOTHYecKasi pojib MENTH IOB.

beaxu. CTpykTypbl MOJeKyn O€IKOB: MepBUYHAs, BTOpUYHAsA, TpeTW4Has, yeTBepTUuHas. CuHTe3 OenkoB. CBoiicTBa OEIKOB:
JeHaTypanus, TUAPOIIN3, KaUeCTBeHHbIEC peakiuu. bruonornyeckue GyHKIrm OEIKOB.

HyxkiennoBble kucaoTbl. [lonstue o6 azoructeix ocHoBaHusX. Hyknennoele kucinotel: PHK u JIHK. Hykmeotunbr u ux
cocta. CpaBHenue JJHK u PHK u ux pons B nepenaun HacieICTBEHHBIX PU3HAKOB OPraHU3MOB U OMOCHHTE3€E OelKa.
JMemoncTpanuu. ®usndeckre cpoiicTBa aHmirHa. OTHOIMICHHE OCH30J1a U aHWJIMHA K OpOoMHOM Bojie. KoyuteKius aHmIMHOBBIX
kpacureneil. ['openne metunamuHa. B3anmojeiicTBue MeTuaaMHHA U aHWIMHA ¢ BOJOM M Kuciaoramu. OKpalluBaHUE TKaHEH
AHWIMHOBBIMU KpacuteisMu. ['maponus OenkoB ¢ momoinpio nerncuHa. OOHapykeHune (QYHKIIMOHAIBHBIX TPYII B MOJEKYyIaxX

aMUHOKHUCIIOT (Ha mpumepe mmnuHa). OOHApy)KeHHEe aMHHOKHCIOT C TOMOIIBI0 HHUHTUApHWHA. PacTBOopeHWEe W ocakIeHue



oenkoB. Jlenatyparnus 6enkoB. KauectBennsie peakiuu Ha 6enku. Moaenu JIHK u paznuunsix Bunos PHK.

JlabopaTopHbie onbIThI. M3roTOBIEHNE MIAPOCTEPKHEBBIX MOJEIEH MOJEKYJ M30MEPHBIX aAMUHOB. M3rotoBneHue monenen

npocTelmmx nenTua0B. PactBopenue 0ekoB B Bojie U UX Koarylsmus. OOHapykeHue O0elika B KYpUHOM SIAIIE U MOJIOKE.

IpakTuyeckas padora 7. AMuHbl. AMUHOKUCIIOTHI. benku.

IpakTnyeckas padora 8. Unentudukanus opraHn4ecKux COeJMHEHUH.

Y4yeOHO— TeMaThdecKoe TuIaHupOoBaHUE YPokoB xumuu 10 kiacc
(3 gaca B Henenmo 102 4. B rox)

POJb OPTaHUYECKONH XUMHHU B CUC-
TEME eCTECTBCHHBIX HAYK W KU3HU
obmrectBa. OCHOBHEIE dTAIIBI B

WCTOPHH PA3BUTHS OPTaHUYECKON

HasBanue dbaxr
Ne a37IeTI0B 3HaHUS ¥ yMCHUSA OMalllHee
P ’ Tema ypoka ConepxaHue ypoka m UKT A IUTaH
ypoka KOJIMYECTBO yd-cst 3aJjaHue
4acoB
H3yuyenue HoBoro matepuana | IIpeaMer opraHn4ecKoil XUMHH. 3HAThb MOHATHSA: TIPOCTPAHCTBEHHOE CTPOCHHUE §1, ymp.
=z 1o TemMe Oco0OeHHOCTH CTPOEHUS OpTaHu- MOJIEKYJI, BEILIECTBA MOJIEKYIISIPHOTO M HEMO- 1.2.4.5%
~ v H H H
o «IIpenmer opranudeckon yeckux BeuecTB. [IpuunHbI MHO- JIEKYIAPHOTO CTPOEHUSI, YIIICPOHBIN CKEeT,
—
~ XUMUH. MEeCTO U poJib OpraHu- | rooOpa3usi OpraHUYECKUX COeHU- (yHKIMOHATIEHAS TPYIITIA, TOMOJIOTHSL.
>§ YEeCKOW XMMUU B CUCTeMe HayK | HeHuil. CBOMCTBO aTOMOB yriieposia | YMeThb COCTaBIISITh CTPYKTYPHbIE (POPMYJIbI
g o npupoze. [Ipnunabr MHOTO- 00pa30BBIBATH NPSIMBIE, pa3- OPTaHMIECKHX BEIIECTB. CD «Ypoku
1 = 00pa3ust OpraHUIEecKNX BETBJICHHBIE U 3AMKHYTHIC IICTIH, xumun 10
[ ~ -
S COE/IIHEHUID) OZIMHApHBIE U KpaTHBIE CBSI3H. [ 0-
S MOJIOTHSI, H30MepPHs. 3HAYEHUE U 11» ¥p. 1
Q
Q
=N
S|
et
<
[
g,
]

Tema 1 «Teopus crpoenus

XHUMUWH.




KoMO0nHupoBaHHBIi ypoOK 110 OCHOBHBIE NTOJIOXKEHUS TEOPHHU 3HATB TEOPUIO CTPOCHUS OPTaHUUECKUX §2, yop. 2, 3,
teme «Teopus crpoeHust CTPOCHHSI OPTaHUYECKHUX COEIH- COETMHEHUH. 7, 6*
OpTraHWYeCKHX COeTUHEHHN A. | HEHHH. XMMHUYECKOE CTPOCHHE KaK Ha3sIBaTh OCHOBHBIE MTOJIOKEHHS TEOPUH
M. Byrnepoay. TIOPSJIOK COETMHEHHSI U B3aMMHOTO | XMMHUYECKOTO CTPOCHHUS OpPraHNYeCcKHX Be-

BIIUSTHUSA aTOMOB B MOJIEKYJIaX. mectB A. M. Byrineposa. Onpenensts

l'omonorwust, nzomepusi, pyHKIHO- TOMOJIOTH Y M30MEPHI: IIPHHAUIEKHOCTD CD «Ypoku

HaJIbHBIE TPYNITBI B OPTaHUIECKHX BEIIECTB K COOTBETCTBYIOIEMY KJIACCy. —

COEAMHEHMX. 3aBUCUMOCTh OO0BSICHATB CYIIIHOCTh OCHOBHBIX

CBOJCTB BEILIECTB OT XUMHYECKOTO TIOJIOKEHUH TEOPUH XUMHUYECKOTO 11» Vp. 2

cTpoeHusi. OCHOBHBIE HalpaBJieHUs | cTpoeHHus A. M.

Pa3BHUTHS TEOPUU XUMHYECKOTO byrneposa.

CTPOCHHUS. YMeThb onpenensaTh BaJIEHTHOCTh U CTEIeHb

OKHCJICHHSI XUMHYECKUX DIIEMEHTOB,
M30MEpBI U TOMOJIOTH.

Komo0unupoBanHblii ypok no | DJIeKTpOHHOE 00J1aKO M OpOUTAIIb, X | 3HATH MOHSATHS: aTOM, aTOMHBIE S-, -, 3, ymp. 4, 5,
teme «CTpoeHue atoma dopmsr: S, p, d. DeKTpOHHBIE U opOurany. 6*
yriieposay. ANEeKTpOHHO-Tpaduueckue dop- YMeTh: -0OnpeensTh THI XUMHYECKOH

MYJIBI TOMa YIIIepo/a B CBSI3U CD «VYpoxu

HOPMAJILHOM U BO30YKIEHHOM xumuu 10-

cocrosiaiy. CpaBHEHHE OOMEHHOrO 11» ¥Vp. 2

U IOHOPHO-aKLETITOPHOT O

MEXaHU3MOB 00pa30BaHHMsI

KOBAJICHTHOM CBSI3U
KomOnnupoBannblii ypok o | IlepBoe, BTopoe, TpeTbe BaJeHTHbIC | 3HATh: BAJICHTHBIC COCTOSIHUS aTOMa §4ymnp.3,4
TeMe «BaseHTHbIe COCTOSHUS COCTOSIHUS aTOMa YIJIepoJa. yriepoza. CD «Ypoxu
aToMa yriaepoaa» I'eomerpus monexkyn YMeThb: OIpeieNnaTh 1 3alUChIBATh —

PacCMOTPEHHBIX BEIECTB U BaJICHTHBIC BO3MOKHOCTH aTOMa yIieposa

XapaKTEPHCTHKA BHIOB 11» ¥p. 2

KOBAQJICHTHOM CBA3H B HUX
KomounupoBaunbliii ypok no | Knaccudukaiys opraHnaeckux YMeThb: ONpeensTh KIacChl OPraHudeckux | G «Ypoku § 5 ymp.1,5
teme «Knaccugpuxkarms COEIMHEHUH 110 CTPOECHUIO BEILIECTB. e —
OPTraHWYECKHX COETHHEHUN YTJIEPOJHOTO CKEJIeTa,

(YHKIMOHAIBHEIM TPYIIIAM. 11» ¥p. 3
KoMm0unnpoBaHHbIE YPOKH Homenknarypa TpuBuanbpHas (uc- YMerb Ha3blBaTh H3yYCHHbIC BEIECTBA [0 | CD «YpOKH §6, ymp. 2, 3,
no Teme «OCHOBBI HOMEHKIIA- TOpPHYECKas), palliOHAIbHAS, Me- «TPUBHAIBHOID M MEXITyHAPOITHOMN 10- 4,1*
TYpbl OPraHU4YECKUX xayrapogaas UIOITAK. [puanm- HOMEHKJIATYpaM. XUMHUH
COCIMHEHMITY. Tl COCTABJICHUS HA3BAHMIA TI0 11» ¥p. 3

O0o001IIeHNE U CHC-
TeMaTU3aluda 3HAHUI 110
Teme «Kaccudpukanms u Ho-

paLMOHaNbHOW HOMEHKIIATYPE :
MIPOMU3BOTHOE OT MPOCTEHIIIETO
TIPEACTaBUTENS psizia, an(haBUTHBIN

3HATH:OCHOBHBIEC TIOJIOKEHHS TCOPUH
XHMHYECKOT0 CTPOCHHSI OpraHUYECKHX
BerecTB A. M. Bytieposa;




MEHKJIaTypa OPTraHUYECKUX
COETMHEHUI.

MOPSIOK TIEPEUUCIICHUs 3a-
MECTHUTEIEH.

[TprHOMTBI cocTaBIIEHNS! HA3BAHUS
OpPTaHUYECKOT0 COCUHEHUS 110
Homenknarype UIOITAK: BeiOop
TJIaBHOM 1IeTIH, CTapIIMHCTBO 3a-
MECTHUTEIEH.

-TIOHSITHS: THOPUAM3AINs aTOMHBIX OpOUTa-
Jiel, MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYIT, (DYHKIIMOHATHHAS TPYIIIA,
YTIEPOAHBIN CKEJIET, TOMOJIOT S,
CTPYKTYpHas U IPOCTPAHCTBEHHAS
M30MepHUs, MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIL.

YMetn: onpenensaTh BaJ€HTHOCTD U
CTENEeHb OKUCTICHUS] XUMHUYECKUX
3JIEMEHTOB, U30MEPHI, MPUHAIIIEKHOCTD
BEIIECTB K Pa3IMuHbIM KJIaccam
OpraHMYECKUX COEJMHEHU; ~-Ha3bIBATh
W3YYEHHBIE BEIECTBA MO «TPUBUAITLHOW» U
MEXIYHApOAHON HOMEHKIIaTypaM;
-00BSCHATH IPUPOAY U CITIOCOOBI 00pa3oBa-
HUS XUMHYECKOU CBSI3U.

Ypok-3auer mo teme
«Knaccudukanus u
HOMEHKJIaTypa OpraHNYECKUX
COEIMHEHU .

YueT u KOHTPOJIb 3HaHUM 110 TeEME

3HAaTh: OCHOBHBIE MTOJIOKEHUS TEOPUU
XUMHUYECKOI'0 CTPOCHUA OPTaHUYCCKUX
BemiecTB A. M. Byrneposa;

-IIOHATUS: m6p1/1111/13a111/m ATOMHBIX
opOurael, MpoCTPaHCTBEHHOE CTPOCHUE
MOJIEKY,

onpesesiTh BAJICHTHOCTb U CTEIEHb
OKHCJICHUS] XUMHYECKUX 3JIEMEHTOB,
W30MEpBI, IPHHAATICKHOCTD BEIIECTB K
pa3INYHBIM KJIaccaM OPraHUYECKHX
COEIMHEHUN Ha3bIBaTh U3yUCHHBIC
BEILIECTBA 110 «TPUBUAIIBHOW» U
MEKAYHapOJHON HOMEHKIIaTypaM;
-00BSACHATH IPUPOAY U CIIOCOOBI 0Opa3oBa-
HUSL XMMHYECKOM CBSI3U.

10

O3HakoMJIeHHE C HOBBIM KoBanenTnas cBs3b, ee 3HATh MOHATHSL: paJUKall, SEKTPOPHII, §7, ynp. 2, 3,
MATEPUAJIOM II0 TeMe Pa3HOBHIHOCTH H MEXaHU3M HYKJIEO(PHIL. CD «VYpoku | 4,5+
«U3omepust u ee Bums Jleknus. | oOpasoBanws. MoHHBIH 1 YMetn: onpenensTs 3aps1 MOHA, THIL xumuu 10-
CBOOOHOpaIMKAJIbHBIN pa3phIB XHMHYECKOU CBSI3H; OOBSICHATD MPHPONY U 11» Vp. 4
KOBaJICHTHOU CH0CcO0BI 00pa30BaHMUs] XUMHUUECKOM CBSI3H.
O3HaKoMJIeHHE C HOBBIM Twmsl peakiuii B OpraHA4ecKon 3HaThL OCHOBHBIE THUITHI PEAKIINH B CD «Ypoku §8, ymp. 2, 3,
MAaTepHaIoM Mo TeMe «Bujpl XHMHH. OpraHHYECKOH XUMHH. 4*
XAMHUYECKUX CBS3EH B YMeThb OnpeessiTh TUITBI XUMUYECKHX xumuy 10-
OpraHHUYECKUX COETMHEHUSX M PpeaKiyii B OpraHMuecKOi XHMHUH. 11» ¥Vp. 5




CIIOCOOBI MX pa3pbiBay. JIeKIws.

KomOnHMpoBaHHBIN YPOK Ha
Temy «Tumsl

11 PEaKIMOHHOCTIOCOOHBIX YaCTHI]
Y MEXaHU3MBI pEaKkIuii B
OpraHW4ecKOH XUMHHU.
Bzaumnoe BiausiHHE aTOMOB B OCHOBHBIE HaNpaBJICHUs Pa3BUTHUS 3HaTD: TIOHATUSL: PaJIUKAI, YIIIEPOIHBII CD «YpOKI/I §9, ymp. 2, 3,
12 MOJIEKyJIaX OPTaHUIECKHX TEOPUH XUMHUYECKOTO CTPOSHHSI. CKeJIET, CTPYKTYpHas ¥ IPOCTPaHCTBEHHAS xumun 10- 4* 5% 7*
COETMHEHMID) W3zomepus, pyHKIMOHATBHBIE M30MepHsl, OCHOBHBIE TEOPHU XUMHU: 11» Vp. 5
TPYMITBI B OPraHUYECKHX CTPOEHHUE Opra- HUYECKUX COeIMHEHHN
OGo6wenue u cuc- . COEJIMHEHUSIX. 3aBUCUMOCTb CBOMCTB | YMeTb: ONpe/essITh H30MEphl K TOMOJIOTH, §7-9
13 TeMaTH3aNMs SHAHUH O BEIIIECTB OT XMMHYECKOTO CTPOGHHSA. | MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYIT
CTPOCHHH 1 KJIaCCH(l)HKaHIiI’H 3HaTh / NOHUMATBL MOHATHS: PaUKAI,
OpraHMHCCKUX COCANHCHIH anekTpod i1, HyKIeO(h 1, OCHOBHBIE THIIBI
peakiuii B OpraHnyecKoOrl XUMHUH,
CTPYKTYpPHasi U IPOCTPAHCTBEHHAsI
HU30MEpHUsl, UHAYKTUBHBIN U ME30MEPHBIN
3¢ deKThI.
IpuMenenye 3HAHMI 1 Ymerh: OHEG}IGJ’[SITB: 3apsi MOHA, TUI
yMeHni?I. KOHTpOJ'leaﬂ XUMHUYECKOU CBA3H, U3OMEPHI,
14 paGora Nel 110 Teme «Kacch! TIPOCTPAHCTBEHHOE CTPOEHHE MONEKYII,
OPAHHHECKAX COEHHEHHID. XapakTep B3aUMHOTO BIMSHHS aTOMOB B
MOJIEKYJIax;
-00BSICHATH: IPUPOJY M CIOCOOBI 00pa3oBa-
HHS XMMHUYECKHX CBSI3eH, 3aBUCHMOCTb pe-
AKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX
COEMHEHHUH OT CTPOCHHS MX MOJIEKYIL.
O3HaKoOMJIEHHE C HOBBIM [penenbHble yrieBoqopo/bl, 001Ias | 3HATh: MOHSTHUS: pajlKall, aTOMHbIE S-.P- CD «Ypoku 810
MAaTepHAJIOM TI0 TeMe (dbopMyna cocTaBa, roMOJIOTHYECKast | OpOMTaNIN, THOPUAN3AIMS OpOHUTAIIEH, xumun 10-
«Hed1p» Jlexuus. Pa3HOCTh, XUMHUYECKOE CTPOCHHE. IPOCTPAHCTBEHHOE CTPOESHHE MOJIEKYIT 11» Y. 6
15 KoBaneHTHbIE CBSA3U B MOJICKYJIaX, QJIKaHOB, YIJICPOAHBIH CKeJIeT, TOMOJIOTHS, P
3p3-rubpuausanus. CTPYKTypHAs M30MepUs; -KIacCU(DHKALUIO CD «Opr-s
Yraesozopon 3urzaroobpazHoe CTPOCHHUE yTIie- 1 HOMEHKJIATYpy aJIKaHOB. Ha3bIBATh xumust Y.2»
bl M uX POZHOI LieTn, BO3MOKHOCTD aJIKaHbI 4.1,4.2
NpUpoIHBIE O3HAKOMICHHE ¢ HOBBIM BpAILEHUsI BOKPYT C-C CBSI3EH. YMeThb: ONpPEIeNATh: BAJICHTHOCTD, CTENCHD | CD) «YpoKH §11
HCTOYHHUKH MATepHAIOM TI0 TeMe W3omepust yritlepogHOTO CKelleTa. OKHCJICHHS, TUIT XUMHIECKOH CBS3H, plO
16 (284, CAJIKAHBI: TOMOTOIHYECKHUI Cucremarnyeckasi HOMEHKJIATYypa. NPOCTPAHCTBEHHOE CTPOCHHE, U30MEPHI 1 XUMHH 1Y
DAL, CTPOCHHE, HOMEHKIaTypa, | OTPEJETEHNE MONeKyIIAPHOit TOMOJIOTH; MPOBOJIUTH PACYETHI 10 11» ¥p. 7
(U3MECKHe CBOHCTBA, (bopMyIbl Ta3000pa3HOTo yIiIeBo- XHMUYIECKHM (hOPMYIIaM M yPABHEHHUSM. CD «Opr-s
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TOJTYUCHUCY . .HGKIII/IH.

JIOPOJIa IO €r0 ITIOTHOCTH U Mac-
COBOI1 J10JIE DJIEMEHTA.

xumust Y. 1»

11,12

18

O3HakoMJIeHHE C HOBBIM
MATEepHAJIOM 10 TeMe
«XUMUYECKUE CBOWCTBA aJI-
KaHOB. [IpuMeHeHune 1 criocoObI
TIOTy4YEHHS aJIKAHOBY. JIeKuusl.

19

O0001menue u cuc-
TeMAaTH3AalMA 3HAHUH 110
TeEME: «AIKaHBI».

XuUMUYECKHEe CBOMCTBA: TOPEHUE,
raJoreHpOBaHNE, TEPMUIECKOE
pasnoxeHue,

JETHIPUPOBAHNE, OKUCIICHHUE,
n30Mepu3anysl. MexaHu3M peakiun
3amernenus. [lomydyenne Bogoposa u
HETIpEeIeNbHBIX YIIIEBOAOPOIOB M3
npenenbHbIx. CHHTE3
YIIIEBOIOPOIOB (peakius Bropiia).
[IpakTyeckoe 3HaUeHNE
TpesieNTbHBIX YTIIEBOIOPOIOB U HX
raJloreH03aMeneHHbIX.

IloHUMATH OCHOBHBIE THUIIBI PEAKITUH
AITKAHOB.

YMeThb: ONpeaesaTh TUIIB XUMUIECKHX
peakuuit anKaHoB;

-XapaKTEepH30BaTh CTPOSHUE M CBOWCTBA
YTJIEBOJIOPOJIOB;

0OBSICHATH IPUPOJTY U CIIOCOOBI 00pa3oBa-
HUSI XUMHUYECKOM CBSI3H.

CD «Ypoxu
xumun 10-
11» Vp. 7
CD «Opr-s
xumug Y. 1»

1.3-15

3HaTB: NOHTHUS: pajiuKall, aTOMHbIE S-.P-
opOuTanu, ruOpuIU3aIs opouTaeH,
MPOCTPAaHCTBEHHOE CTPOCHUE MOJIEKYJI
AJIKaHOB, YTJIEPOJIHBII CKEJIeT, TOMOJIOTHS,
CTPYKTYpPHasi ©30MEpHUsl KIIACCU(PHUKALIIO U
HOMOMKJIATYpY aJIKaHOB; BELIIECTBA U
MaTeprUMM, HIMPOKO HUCIIOJIB3YyEMBIC B
MPAKTHKO, yi in HOAOPOIbL. YMeTh:
Ha3bIBaThb AJIKAHBbI,

OIPECNATh: BAJICHTHOCTh, CTETICHb OKHUC-
JICHUS, TUIT XUMUYECKOHN CBSI3H,
MIPOCTPAHCTBEHHOE CTPOCHHE, H30MEPHI U
TOMOJIOTH; TIPOBOJUTDH PACUETHI 110
XUMHUYECKUM (OpMYJIaM U YpaBHEHHSIM;
OIIPENIeNIATh TUITBI XUMUYECKUX PEaKIHi
AJIKAHOB,;

XapaKTepHU30BaTh CTPOCHUE U CBOWCTBA
YIJIEBOAOPOIOB;

O0BSICHATH IPUPOLY U CIIOCOOBI 00pa3oBa-
HUSl XUMHUYECKOU cBs3U. IIoHuMaTh
OCHOBHBIE THIIBI PEAKIHH aJKAHOB.

811

20

Kom0uHnpoBaHHbI YPOK 1O
TeMe «l{uKknoankaHsl:
CTpOEHHE, H30MEpH,
HOMEHKJIATypa, METO/IBI
TIOTY4€HMs1, CBOMCTBa»

KoHTposib 3HaHUH U YMeHuit
no teme «IIpenenpHele yrie-

Ctpoenue, m30Mepusi, HOMEHKIIA-
Typa, METOABI IOJydeHNsl, CBOHCTBA
LMKJIOAJIKaHOB.

3HAaTh: TIOHATHS: TIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJI, YITIEPOIHBIH CKEJIET, TOMOJIOT U,
CTPYKTYpHasI ¥ IIPOCTPAHCTBEHHAS H30MEPHS;
-OCHOBHBIE TEOPHH XUMHH, CTPOSHHE Opra-
HUYECKUX COETUHEHUH.

YMeTh onpenessiTh: H30Mepbl, TOMOJIOTH,
TUIBI PEAKLIMN B OPraHUYECKON XUMHH.

CD «Ypoku
xumuu 10-
11» Vp. 8

8§15

3HATh NOHUMATB: TIOHATHS: PAJUKAI,
ATOMHBIE S-, P- OpOUTA-JIH, THOPHUIU3AIIHS

810,11,15
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Bozopoas. CeMuHap

22

Ypok-3aueT mno teme
«Hpez[enLHHe Yrii€eBogopoabD»

opOuTael, mpoCTPaHCTBEHHOE CTPOCHUE
MOJICKYJT aJTKaHOB, TOMOJIOTHS,
CTPYKTYpHAsI U30MEPHsI, MEXaHU3M
peakuuid, OCHOBHBIE TUITbI PEAKIIHIA.
YMeThb: onpenenaTh THIIBI PEaKIUy B
OPTaHUYECKON XMMHUH; BBITOTHSITh
XUMHYCCKHN KCIICPUMEHT; -
XapaKTepU30BaTh CTPOCHUE U CBOWCTBA
YIJIEBOIOPOIOB (aJIKAHOB); -O0BSICHITE
MPUPOY U CIIOCOOBI 00pa30BaHUs
XUMHUYCCKHX CBSI3CH

23

24

KomounupoBanubiii ypok mo | HerpezaenbHble yriieBogopoas! paga | 3HaTh moHsiTHsI: THOpuan3anus opourtanei, | CD «Ypoku 812
TeMe «AJTKEHBI: TOMOJIOTHYE- 3TUsIeHa (ANKeHsl), SP? - MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIIBI xumun 10-
CKHI1 psill, CTPOCHUE, THOpHIM3AIHS AIEKTPOHHBIX 00- STHJICHA, YTJICPOIHBINA CKEJIET, TOMOJIOT K, 11» ¥Yp. 9
HOMEHKJIaTypa, U30Mepus, JIAKOB YIJICPOJHBIX aTOMOB, a- U CTPYKTYpHAsl ¥ TPOCTPAHCTBCHHAS
(usMUECKre CBOKWCTBA, TTONyde- | TT- cBs3el. M30Mepus yriiepomHoro | M30MepHs. CD «Opr-s
HHE» CKeeTa U TTOMIOKEHHSI IBOMHOM YMeTh: Ha3bIBATH AIKEHBI 10 xumus Y. 1»
cBs3u. Homenknatypa. ['eomerpu- «TPUBHATIBHON» U MEXTyHAapOJHOU 21,22
YyecKast U30MepHs. HOMEHKJIAType; -ONpeessiTh
MPOCTPAHCTBEHHOE CTPOCHHE AJKCHOB,
M30MEpPhI U TOMOJIOTH, THITHI PEAKIHH B
OpPTaHUYECKON XMMHUH; -XapaKTepHU30BaTh
CTPOEHHE U CBOICTBA aJIKEHOB.
Kom0unupoBaHHblii ypok no | XUMHUYECKHE CBOMCTBA: ITPUCOE- 3HATh MOHATHUSA: UHAYKTUBHBIA U CD «Ypoxku 812
Teme «XHMHUYECKUE CBOMCTBA JUHEHHUE BOIOPO/IA, TaIOreHOB, Me30MepHBIi 3P PeKTl, 31eKTpoduI, xummn 10-
HeTIpeIeNbHBIX YT~ raJIOT€HOBOIOPOIIOB, BOJIBI, OKHC- OCHOBHBIE THIIBI PEAKIIi, MEXaHU3M
JIEBOZOPOIOBY. JIeHHe, TTIOTUMepHu3aIis. MexaHu3sM | peakIuH. 11» ¥p. 9
peaxkumii npucoenuHenus. 1lpaBuino | YMeTb: BBIIOIHATh XUMUYECKUI CD CD
MapkoBHHUKOBA. 9KCIICPUMEHT II0 ITOJTYYCHUIO 3THJICHA U <<Op1“-}I
W3Y4YEHHUIO €r0 CBOICTB; xumus Y.1»
OIIPENIeNIATh TUIIBI PEAKLIUi alIKEHOB; 21
XapaKTepHU30BaTh CTPOCHUE U CBOHWCTBA
OpPTaHUYECKUX COCTMHEHUH (AJIKEHOB).
O0001IeHUE U CHC- 3HATh: TOHATH: IPOCTPAHCTBEHHAS 11,12,15

TeMATH3alMs 3HAHMIA 110
TeMaM: «AJIKaHBD), «AJIKEHBD»,
«lIuKImoamKaHb).

M30MEpPHUs, UHAYKTUBHBINA U ME30MEPHBIN
3(hheKTsl, MeKTpodHIT, MEXaHU3M
peaKuuy, OCHOBHBIE THITBI PEaKIInii;
MPUPOIHBIE UCTOYHUKH YTIIEBOIOPOIOB H
CIIOCO0BI X TIepepabOTKH; BEIecTBa U
MaTepHaJIBL, ITHPOKO MCIONb3yEMbIE B
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MPaKTHKE (YTJIEBOJOPO/IBI).

YMmeTn:

Ha3bIBaTh YIJICBOAOPOALI MO «TPUBHUAJIb-
HOI71» nu Me)KI[yHapOI[HOfI HOMCHKIJIATYpPEC,
OIIPEIEIIATH MPOCTPAHCTBECHHOE CTPOCHUE
MOJICKYJI, ©30OMEPLI U TOMOJIOT'U;
XapaKTepU30BaTh CTPOCHUE U CBOWCTBA
YTJIEBOAOPOJIOR;

ONpeaACIATh TUII XUMHUYCCKUX peaKHHfI;
OCYHICCTBJIATH CaMOCTOSITeJ'IBHHﬁ IIOUCK
XMUMHUYECKOH HHOpMAIHH ¢
HCITO0JIb30BAHUEM PA3JIMYHBIX HCTOYHUKOB.

26

IIpumenenue 3HAHUM U
YMEHMIA 110 pelIeHnIo
pacyeTHBIX 3a1a4 Ha BBIBOJ
(dbopMyn OpraHMYecKhx
BEIIIECTB I10 MPOIyKTaM
cropanus. Ilpaktukym

27

Ypok-3auer pelieHue
PACUYCTHBIX 3a/1a4 Ha BbIBOJ
(dbopMyn opraHMIecKhx
BEILIECTB 110 NPOAYKTaM
CTOpaHHUsL.

Pemienne pacueTHsIX 3a7a4 Ha
BBIBOJI )OPM YT OPraHUIECKUX
BEILECTB 10 POAYKTaM CTOpPaHUsL.

YMeTb POBOUTE PacyeThl M0 XUMUYECKUM
(hopMynaM ¥ ypaBHCHUSIM PEaKIIUHL.

CamocrosTen
bHas padora.

28
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Kom0unupoBanublii ypok no | IloHATHE O AMEHOBBIX YIriIEBOILO- 3HaTh noHATHS: THOpUaM3anus opoutanein | CD «Ypokwu 8§14
Teme: «Ankanuensl. Kinaccu- ponax. Kayuyk xak mpupOIHBIN MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIL, xumum 10-

¢ukanus. CTpoeHHe MOJIEKY MIOJIMED, €ro CTPOCHHE, CBOMCTBA, | CTPYKTYpHAs U IPOCTPAHCTBEHHAs H30Me- 11» Vo. 10
COIPSDKEHHBIX AueHoB. U30- BYJIKAHH3ALIUS. puisi, ToMoJIorusl, (yHKIMOHATIbHAS TPYIIA, p-

MepHs U HOMEHKJIATypa. OCHOBHBIE THIIBI PEaKIfii B OPraHUIECKOM

KoMOUHUpOBaHHBIIi YPOK 10 XUMUH. CD «Ypoku

Teme: «DU3MIECKHe CBOMCTBA YMeTh Ha3bIBATh QJIKATHEHBI; ONPENCIATE | oo 1()-

Y METOJBI TTOTyICHHUS H30MEPBbI, FOMOIIOTH, THIIbI XHMHYECKHX 11» ¥p. 10
AJIKATUCHOB» peaKkImnu.

KomonnupoBanubiii ypok no | OO1ye MOHATHS XMMUH BBICOKO- 3HaTh BelIecTBa M MaTEPHAIIBL, IITUPOKO CD «Ypoxu §14
TeMme «OCHOBHBIC TTOHSTHS MOJIEKYIISIPHBIX COSTNHEHHIA: MO- UCTIONIb3yeMbIE B TIPAKTHKE: KayIyKH, xumun 10-

XUMHH BHICOKOMEPHBIX HOMED, MOJINMEp, CTPYKTYPHOE TIaCTMACChI, BOJIOKHA. 11» ¥p. 10

COEIUHEHUNY.

3BEHO, CTETIEHb MOIMMEPH3aLNH,
CpenHsIsl MOJIEKYJISIpHAs Macca.
OCHOBHBIE METO/BI CHHTE3a BBI-
COKOMOJIEKYJISIPHBIX COCAMHEHUH -
TIONMMEpH3anysl ¥ HOJIUKOHACH-

Ymerh

WCIIONIb30BaTh MPHOOPETEHHBIE 3HAHUA U
YMEHUS B IPAKTHUECKON AESTEIEHOCTH U
IMOBCEIHEBHOM YKU3HU IS IOHUMAaHUS TJI0-
OaBHBIX MPOOJIEM, CTOSIINX MTEPe Yelo-




cauus. JIuHeiiHast pa3BETBIICHHAS U
MPOCTPAHCTBEHHAS CTPYKTYpa
TOTMMEPOB. AMOpP(HOE U KpH-
CTAJUTMIECKOE CTPOCHUE. 3aBU-
CHUMOCTH CBOWCTB TIOJIUMEPOB OT
cTpoenus. TepMOoIIacCTUIHbIC U
TEPMOPCAKTHBHBIC TOJTUMEPHI.
[TonmaTHiieH, NoMUMNponuieH, no-
JUCTUPOIT, TIOJIMMETHII-METaKpUIIAaT,
(dbeHondopma-IbICrUAHBIC CMOJTHI,
WX CTpOEHHUE, CBOMCTBA,
npuMeHeHne. KoMmo3uTsl,
O0COOEHHOCTH MX CBOWCTB,
MIEPCIICKTHUBEI HCIIOIb30-BaHUS.
IIpobnema cuHTE3a KaydyKa U ee
pelicHue.

MHoroobpasue BUIOB CHHTETHY -
CKHMX Kay4yKOB, UX crieluuuecKue
cBoiicTBa U mpuMeHeHue. Ctepeo-
peryispHble KaydyKH.

BEYECCTBOM (IKOJIOTUICCKUX, CHIPHEBBIX);
pacrio3HaBaHUE U UICHTUDUKAIHS BaXK-
HEWINIX BEIISCTB U MATEPHAJIOB; -
XapaKTepHU30BaTh CTPOCHUE U CBOWCTBA
MOJTMMEPOB.

30

KoMOMHMPOBaHHBIN YPOK 1O
TeMe «AJIKHHBI.
I'omonornueckuit psz.
Homenkiatypa, usomepus»

ATeTHIIeH - IPEACTaBUTEND
AJIKUHOB, YIJIEBOJOPOAOB C TPOHMHOM
CBSI3BIO B MOJICKYJIE

31

KoMOMHMPOBaHHBIN YPOK 1O
TeMe «PmudecKkue u
XHMHYECKHE CBOMCTBA
AJIKHHOB)

dusnyeckre U XUMHYECKUE
CBOMCTBA aJIKMHOB

32

KoMOMHMPOBaHHBIH YPOK MO
Teme «Ilonyuenue
aIleTHIICHOBBIX
YTIIEBOJOPOIOBY

Ilonydenue aneruneHa

33

KoMOMHMPOBaHHBIH YPOK MO
Teme «IIpumeHeHue

IIpumenenue aunerTuieHa

3HaTh: BayKHEHIINE XUMUIECKHE TIOHATHS:
S-, p- opOuTanu, rudpuan3aIms opouTaneH,
MPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYII,
YITIEPOIHBIN CKeneT, QYHKIMOHAIbHAs
rpyIIa, FTOMOJIOTHs, CTPYKTYpHast
U30MepHsl, OCHOBHBIE THIIBI PEAKIUii B
OpPraHUYECKON XUMMUH.

YMeTh: Ha3bIBaTh U3yUCHHBIC BEIIECTBA;
OIIPENIEeIISATh MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJIBI, H30MEPBI U TOMOJIOTH, THII
peaKIiK; XapaKTepU30BaTh CTPOCHUE U
CBOICTBa OPraHMYECKUX COSTUHEHHN.

CD «Ypoku
xumun 10-
I1» ¥p. 11
CD «Opr-a
xumust Y. 1y
2.3.

CD «Ypoku
xumuu 10-
I1» ¥p. 11
CD «Opr-s
xumust Y. 1»
2.4

CD «Ypoku
xumuu 10-
11» ¥p. 11

CD «Ypoxu

§13
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38

39

ALETHIIEHOBBIX xumuu 10-
YIIIEBOJOPOIOBY 11» Vp. 11
OO0mecTBeHHbIN CMOTP ALETUNIEH - IPENICTABUTEINb
3HAHMIi 0 TeMe «AJIKUHBI 1 AJIKWHOB, YTJIEBOAOPO/IOB C TPOHHON
QJIKEHBD. CBSI3BIO B MOJICKYJIE
O3HakoMJIeHHe ¢ HOBBIM ApoMaTH4YecKue yriieBOJI0POIbI. 3HaTh BaKHEHIINE XUMHUYECKUE TTOHATHS: CD «Ypoxku 816
MaTepuaJjioM 1o TeMe DIIEKTPOHHOE CTPOCHUE MOJICKYJIbL. | S-, p-opOuTay, rubpuausaLus opoutanet, | ypvip 10-
«ApoMaTHyecKue yrieBogopo- MPOCTPAaHCTBEHHOE CTPOCHUE MOJIEKYJI. 11» Yp. 12
JIBI: COCTaB, CTPOCHHUEY. YMeTb 00BSCHATH PUPOTY M CHIOCOOBI b
Jlexums. 00pa30BaHus XMMUYECKOI CBA3H. CD «Opr-s
xumus Y. 1»
3.1,3.2
KomounupoBanubiii ypok no | ['omonoru 6enzona. Vzomepus B 3uaTe: BaxHenme xumudeckue nouatus: | CD «Ypokn 816
Teme «/3omepus u HO- psny romonoroB. [lonydenue u TOMOJIOTHSI, CTPYKTYpHast U30MeEpHsI xumun 10-
MEHKJIaTypa TOMOJIOT OB NpUMEHeHne OeH30M1a U ero TOMO- ANIEKTPOQUIT; OCHOBHBIE THUIIBI XUMUYECKUX 11» Yo. 12
OeH3011a» noroB. [loHsATHE O SAOXUMUKATaX U | peaKUui. P
KoMOUHUPOBAHHBIN YPOK M0 | UX HCHOIB30BAHUH B CEJIbCKOM YMerb: Ha3bIBaTh H3ydeHHbIC BeuecTBa 10 | CD «Ypoku
Teme «CrocoOb! OTYYCHUS XO3SIMCTBE C COOJIOZICHUEM Tpe- TPUBHATIBHON U MEXIYHAPOIHON xumun 10-
apOMaTHYECKUX 0OBaHUI1 OXpaHbI PUPOIBI. HOMEHKJIAType; ONPEACNATh N30MEPhI U 11» Vo. 12
YTJIEBOJIOPOJIOBY TOMOJIOTH; UCIIOIb30BaTh NPUOOPETEHHbIC p-
3HaHUS U YMEHUS B IPAKTUIECKOM
JEeATENIbHOCTH U TIOBCEJHEBHOM KU3HU IS
MOHUMAaHHUSA TTI00aBHBIX TIPOOIIEM,
CTOSILLMX NIEpeJ] YEIOBEUECTBOM:
9KOJIOTM4ECKHX, ChIPbEBBIX,
SHEPreTUYECKHX.
Kom6uHupoBaHHBII ypok mo | XUMHUYECKHe CBOMCTBA OeH30a: 3HaTth: BaxkHelme xuMmuueckue mousatus: | CD «Ypoku 8§16
TeMe: «XMMUUECKHE CBOWCTBA | PEaKLUM 3aMEIICHUS 3NEKTPO(HII, OCHOBHBIC TUIIbI XUMHICCKAX | yprvippr 10-
OeH30J1a ¥ €T0 TOMOJIOTOBY. (6pomupoBaHue, HUTPOBaHUE), peaKIuii; AMeKTPOPHIBHOE 3aMelCHUE. 11» Yp. 12
IIpUCOeTUHEHH (BOAOPOIa, XJI0pa). | ¥YMeTb: ONPEACIsATh: XapaKTep B3aUMHOTO b
B3auMHOE BIMSHUE aTOMOB B MOJIE- | BIIMSHHS B MOJIEKYJIAX, TUI PEAKIIUM; CD «Opr-s
KyJI€ TOIIyOJIa. OOBSICHATH 3aBUCHMOCTH PEAKIIMOHHOHN crio- | XUMMA 9.1»
COOHOCTH OPTaHUIECKUX COCTUHEHUHN OT 3.3-3.6
CTPOCHHUS X MOJICKYIIBL.
IIpumeHeHue 3HAHUH U CpaBHeHHE CTPOEHHS U CBOWCTB YMmeTs onpenenars NprHaAIeKHOCTD Kaprouku

YMEHHUIi 10 Teme
«I'eneTnygeckast CBSA3b MEXITY
KJIacCaMHM YTIIEBOIOPOIOBY.

MIPEACNIBbHBIX, HENPEACIbHBIX
apOMaTHYECKUX YIIEBOIOPOIOB.
B3anMocCBsI3b TOMOIOrMYECKHX
PSIOB.

BEIIIECTBA K Pa3IMYHBIM KJIACCaM OpraHhde-
CKHUX COEIUHEHUI




Kom0Ounnposanusiii ypox no | Tlpuponusiii u nomyTHslii HepTsHoi | 3HaTh /MoHMMAaTh: npuponusie ncrodrnkn | CD «Ypoku 810
TeMe «[IpUpoHBIC HCTOYHUKH | Ta3bl, X COCTAB U UCIIONB30BaHKE B | YIJICBOAOPOIOB M CIIOCOOBI UX xumun 10-
YTIIEBOAOPOJIOB (TIPUPOIHBII HapoJHoOM xo3siiictBe. HedTb, ee nepepaboTKH. 11» Yp. 6
ras, yroib)». COCTaB M CBOHMCTBA. [IpomyKThI YMeTh: OCYIIECTBIIATh CAMOCTOSTENbHBIN p-
(bpaKkIMOHHON MeperoHKH He(TH. TIOMCK XMMHUYECKOW HH(OPMAIHH C
Kpekunr u apomarusanust HepTe- HCIIONIb30BAHUEM PA3JINYHBIX HCTOYHHKOB; -
npoaykToB. OXpaHa OKpyxarolen UCIIOJIE30BaTh MPHOOPETCHHBIC 3HAHUS U
cpensl Ipu HedrenepepaboTKe U YMEHUsI B TIPAKTHYECKOHN JeATENEHOCTH U
40 TPaHCIIOPTUPOBKE HeTEpOayK- MOBCEIHEBHOM KU3HH JJIs: TOHUMAHHUS [J10-
ToB. OKTaHOBOE YHMCIIO OEH3HHOB. 0aJbHBIX MPOOIIEM, CTOSIIHX Mepest Yeio-
CriocoObl CHIKEHUS] TOKCUIHOCTH BEUECTBOM: DKOJIOTHYECKUX, ChIPEBBIX,
BBIXJIOMHBIX Ta30B aBTOMOOUIICH. 9HEPreTUYECKHX; IKOJIOTHIECKU
KokcoBanne kaMeHHOTO YTJIs, IPaMOTHOT'O MTOBEJICHUSI B OKPYKalOIIeH
OPOMYKTHI KOKcoBaHus. [IpobaemMsl | cperne; OLCHKH BIUSHUS XUMHIECKOTO
HONYYEHHS JKUJIKOTO TOIUIHBA U3 3arpsI3HEHUs OKpYXKarolel cpebl Ha
YIS, OpraHM3M YeIOBEKa U IPYTHE KUBBIC
OpraHu3MBl.
O00011eHue u cuc- KonTtpons 3HaHui, yMeHH, HaBBIKOB IO IToTop. 11-
40 TeMaTP.IJSaIIl/Iﬂ 3HAHMH U TeMe «YTICBOIOPOIbD». 16
yYMeHMii o Teme
«YTIeBOJOPOIBDY.
IIpakTukym: Pemenue
41 pacuéTHBIX 3a7a4 B
OpPraHMYECKON XUMUHU.
42 KonTponbsnas padora Ne2 no KonTponbHas
TeMe «YTIEeBOAOPOIBIY. pabora.
H3y4yenue HOBOro MaTtepuajia | ATOMHOCTb CIIUPTOB. DJIEKTpOHHOE | 3HaTh: BaxkHeillue xumudeckue noustus: | CD «Ypoku 8§17
43 1o teme «CIIUPTHL: COCTAB, cTpoeHHe (GpyHKIMOHATIBHON XHMHYECKasi CBS3b, xumun 10-
KJIacCU(HKALUS, CTPOCHHUEY. TPYIIIB, NOJMAPHOCTE cBsi3u O-H. IEKTPOOTPULIATETBHOCTD, BAJICHTHOCTD, 11» Vo. 13
BonopoxnHnas cBsi3b Mex Iy Moite- CTeNeHb OKUCIICHHS, THOPHIN3aLHs P
o Wsy4enne HOBOTO MATEPUANA | yyravy prpsHUe ee Ha U3HYECKHe | OpOHTANEH, YHKIOHATbHAS TPYIIIA, CD «VYpoxu
= no Teme «DH3HIECKHE K CBOICTBA CTMPTOB CTPYKTypHAs H30MepHs, HHIYKTUBHEI >d- | XUMuu 10-
E XUMHYECKHE CBOUCTBA dbexr; 11» Vp. 13
g CIMPTOB» -KyTaccnUKAIIs 1 HOMEHKIATYPA OPraik- | 5D «Opr-
5 N pr-s
44 5 YEeCKHX COSIMHEHUIT; Y 2y
g £ -BeIeCTBA U MaTepHAIbl, ITUPOKO HUCIIONb- XUMHA .
g qE - 3yeMble B IIPAKTHKE: STAHOJ, METaHOI. 5.1,5.2
= = 5 YMeTh: Ha3bIBaTh H3yUCHHBIC BELIECTBA;
;:’ § E ONPENeNIATh: MMPOCTPAHCTBEHHOE CTPOCHHUE

MOJIEKYJ, H30MEPhI M TOMOJIOTH, XapaKkTep
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B3aMMHOTO BIIMUSIHUSI aTOMOB B MOJICKYJIaX;
O0BSICHAITB: TIPUPOTY M CIIOCOOBI
00pa3oBaHMsI XUMUUECKOH CBSI3H,
3aBHCHMOCTH PEAKIMOHHON CITOCOOHOCTH
OpPraHWYeCcKHX COCTMHEHHN OT CTPOSHHS X
MOJIEKYIL.

46
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KomOunupoBauubIii ypok mo | [lonyyenue cnupToB U3 Ipeaenb- 3HaTh: BaxHelue xumudeckue noustus: | CD «Ypoxu § 17 ymp. 9
Teme «CrocoOBI TOTyICHUS HBIX (Yepe3 TajoreHIP OU3BOTHEIC) THIIPOJIN3, HYKICODUIT; xumun 10-
CITHPTOBY U HEMPE/IEILHEIX YITICBO0POJIOB. -BEIIIECTBA U MATEPHUAIIBI, ITUPOKO HCIIOJb- 11» ¥p. 13
- [TpoMBIIIUICHHBIH CHHTE3 METAaHONIA. | 3yeMbIC B MPAKTUKE: METAHOJ, ATAHOJ.
Kom6uuupoBanHelii ypok 1o [IpumMeHeHre ciUPTOB. SIAOBUTOCTE | YMeTh: Ha3bIBATh U3YUCHHBIC BEIIECTRA IO CD «VYpoxu
reme CIHPTOB, «TPUBHAIBLHOI» U MEXTyHAPOIHOM xumun 10-
«OtaenbpHbBIC MPEICTABUTEIN HOMEHKJTATYDE; 11» ¥p. 13
OAHOATOMHBIX CITHPTOB H X WCIIOJIb30BaTh MPHOOPETEHHBIC 3HAHUS U
3HAUCHUCY YMEHUS B TIPAKTHUCCKON JEATEIIEHOCTH U
MOBCEAHEBHOM KH3HH: SKOJIOTHYECKU
IPaMOTHO BeCTH ce0sl B OKpyKaromien
cpee;
OLCHUBATDH BIIUAHUEC XUMHNUYCCKOI'O 3arpss3-
HEHUSI OKpYXKaIollel cpe/ibl Ha OpraHu3M
YeJIOBEKA U IPYTHe )KUBHIC OPTaHU3MBI.
CemuHap Ha TeMy ATOMHOCTB CIUPTOB. DIIEKTPOHHOE | YMeThb IPOBOAUTH PAaCUETHI IO CD «Ypoku CamocTosTen
«IIpenensHbIe OJHOATOMHBIE cTpoeHre QpyHKIMOHAIBHOM XUMHUYECKUM (OpMYysiaM U ypaBHEHHUSIM xumun 10- bHast padoTa.
CIIUPTBD». TPYMIIBEL, TOMAPHOCTH cBsA3H O-H. peakuuil. 11» Vo. 13
BonoponHas cBsA3b MEXIY MOJIe- p.
KyJaMu, BIMsSHUE ee Ha (pU3nuecKue
cBoiicTBa ciupToB. ['oMorto-
THYECKHUH PsiZI IpeAeTbHBIX OTHO-
aTOMHBIX cIpTOB. M30Mepus yr-
JIEPOJTHOTO CKeJeTa U TOIOKEHUS
¢ yHKIMOHANBHON Tpymmbl. Crmp-
THI: TIEPBUYHEIE, BTOPHUYHBIE, TPE-
THaHBIe. HOMEHKIIaTypa CHpTOB.
XVWMHUYECKUE CBOWCTBA: TOPEHHUE,
OKHCJICHUE JI0 aJIbICTUIOB, B3au-
MOJIEIICTBHE CO IEIOYHBIMA Me-
TaJJIaMH, TaJOr€HOBOIOPOIaMH,
KapOOHOBBIMH KHCIIOTAMHU.
KoMOMHUPOBaHHBIN YPOK 0 | ATOMHOCTb CITUPTOB. DIEKTPOHHOE | 3HATh: BaXkHEiMe xuMuaeckue moustust: | CD «Ypoku §17

TeMe

cTpoeHune (PyHKIIMOHATBEHON

XHUMHUYCCKas CBA3b,

xumun 10-




«MHOr0aTOMHBIE CIIUPTHI,
(u3nIecKre M XUMHYCCKHE
CBOICTBa»

TpyNIbL, NONIpHOCTH cBA3H O-H.
BonoponHas cBs3b MeXILy Mote-
KyJlaMH, BIIUSIHUE ee Ha (pru3ndeckue
CBOICTBa CITUPTOB

3JIEKTPOOTPHUIATENBHOCTD, BaJICHTHOCTD,
CTETICHb OKUCIICHIS, THOPHIH3aIHs
opOuTaiel, pyHKIMOHATBHAS TPYIIIA,
CTPYKTYpHasl M30MEpPUs, MHYKTUBHBIH 3¢-
(exr;

-KJTacCU(HKANUA ¥ HOMCHKIIATYpa OpraHu-
YECKHUX COCAUHEHUN;

-BEIIECTBA U MaTepUalbl, IUPOKO UCIOIb-
3yeMble B TIPAKTHUKE: 3TAHOJ, METAHOII.
YMeTb: Ha3bIBaTh U3yUEHHBIE BEIIECTBA;
OTIPEENSATh: MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI, ©30MEPHI U TOMOJIOTH, XapaKTep
B3aUMHOT'0 BJIMSIHUS aTOMOB B MOJIEKYJax;
O00BSCHSITE: PHUPOTY U CITIOCOOBI
00pa3oBaHUsI XUMHUYCCKOH CBSI3H,
3aBUCUMOCTD PEAKITMOHHOM CITIOCOOHOCTH
OpTaHMYECKUX COSTUHEHUM OT CTPOCHUS UX
MOJICKYIL.

11» Vp. 14
CD «Opr-s
xumus Y.2»

5.3-55
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KoMOunupoBannsblii ypok no | IIpuMeHenue raunepuHa, 3HaTh: 00JIACTH IPUMEHEHHS WuTep-s npe3-g1 | KOHCIEKT
TEeMeE «OTZICJ'ILHLIC STUIEHTIINKOJIA. 3HAYEHUS JIIsL MHOI'0aTOMHBIX CITMPTOB ((OT}IGJ'[I)HI)IG
HpeJCcTaBUTENN YenoBeKa HpeICTaBUTEIN
MHOT'0aTOMHBIX CIIUPTOB U HX OZHOATOMHBIX
3HAUCHHUE) CIIUPTOBY»
N3yuenne HoBoro matepuaja | Oexonsl. MHoroaromusle GpeHonsl. | 3HaTh: HoHATHE (QeHON, PU3HIecKHe U CD «Ypoxku 8 18 crp.
no teme «®enonbl. Ctpoenne | Papukan ¢penun. dusnyeckue n XHMHUYECKHe CBoiicTBa (heHomna, obactu xumun 10- 155-159
MoleKynbl peHona. M3omepust | XuMHYecKue CBOicTBa (eHoa. IPUMEHEHUSL. 11» Yo. 15
Y HOMEHKJIaTypay [Nonyuenue u npumeHenue GeHona. | YMeTb: 3aMKChIBATh YPABHEHUS pPEaKLUil b
KoM0MHMpOBaHHBII yPOK 110 (enona ¢ apyrnmu BewecTBamMy. CD «Ypoku | § 18cp.
T(ell)we xumun 10- 159-164
«Du3nueckue U XUMHYECKHe
y 11» Vp. 15
cBoiicTBa (eHonay b
CD «Opr-a
xumus Y.2»
KoM0unupoBaHHBIH YPOK 1O CD «Ypoku KOHCITEKT
TEMe «Cnocogm TTONTyYeHHUS, xumun 10-
npuUMeHeHHe QeHoma u ero 11
» ¥Yp. 15
TOMOJIOTOB) p
O0o001IIeHNE U CHC- Camocrosren

TeMaTu3alusa 3HAHUI 110

pHas pabora




TeMe ((FI/IZ[pOKCI/U'ILHBIe cocau-
HCHUS.
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IIpakTny. padora Ne 1
«CnupThbi».

IKCNePUMEHTATbHbIE OCHOBBI
XHUMHH

[IpaBua Oe30macHOCTH TIpU paboTe
C €JIKMMH, TOPIOYUMH U
TOKCHYHBIMH BEIIIECTBAMH.

3HaTh npaBmia 0€30MACHOCTH TIPH paboTe
C €IKUMHU, TOPIOYMMH 1 TOKCUYHBIMU
BEIIECTBAMU;

YMETBb BBINOJIHATh XUMUYICCKHUN
9KCIIEPUMEHT IO PACIO3HABAHUIO
BOKHEHIINX OPTaHUYECKUX COeTMHEHUIN

55

H3ydeHue HOBOro MaTepuasa
no teme «CTpoeHue.
W3omepus 1 HOMEHKIaTypa,
(usmyeckre CBOWCTBa
QJBJETUIOB U KETOHOBY»

56

KoMOuHMpoBaHHBII YPOK MO
TeMe «XUMHUYECKHE CBOMCTBA
aJbJIETU/I0B U KETOHOBY

57

Kom0uHNpoBaHHbIN YPOK 1O
Teme «CriocoObl MOMy4YeHUs..
OtzaenbHbIE IPEACTABUTENH
QJIBJIETH/IOB U MX 3HAYCHHE»

Ansneruasl. CTpoeHHE albIeTuaoB,
(yHKIMOHANBHAs IPyIIa, ee
AJIEKTPOHHOE CTPOEHHE, OCOOEH-
HOCTH JIBOMHOM cBsi3u. ['omomnoru
yeckuil psia anpaeruioB. HomeHnk
natypa. CTpoeHHe KETOHOB.
Homenknatypa. ITonydenue
KETOHOB OKHUCJICHUEM BTOPHUYHBIX
cnuptoB. lIpumenenue MmypaBbu-
HOT'O ¥ YKCYCHOT'O aJIbJICTH/IOB.
ATICTOH - Ba)XHEHIINH MpeICTaBH-
TeJIb KETOHOB, €0 MPAKTHIECKOE
UCIIOJIb30BaHHE

3HaTh: Ba)KHEHUIIINE XUMHUECKHUE TTOHATHS:

rHOpUAM3anys opouTaei,
NPOCTPAHCTBEHHOE CTPOSHHE MOJICKYII,
YIJIEPOIHBIH CKemneT, (yHKIIMOHAIbHAs
TpyIa, TOMOJIOTHS, CTPYKTYpHAs
U30Mepusi, HyKIeo(uI1, Me30MEpHBIit
3(h(heKT, OCHOBHBIE TUIIBI PEAKIIUIA

CD «Ypoxu
xumun 10-
11» ¥p. 16
CD «Opr-s
xumust Y.3»

6.9

§ 19 c1p.
164-168

CD «Ypoku
xuMuH 10-
I1» ¥p. 16
CD «Opr-s
xumust U.3»
6.7,6.8

§ 19 crp.
168-172

CD «Ypoku
xumuu 10-
I1» ¥p. 16

§ 19 crp.
172-175
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IIpakTuy. padora Ne 2
«AJbAerubl 4 KeTOHbI».

JKcHepuMeHTAIbHbIE OCHOBBI
XUMHH

[NpaBuia 6e3omacHocTH pu paboTte
C eIKUMH, TOPIOYNMH U
TOKCHYHBIMH BELIECTBAMH.

3HaTh nmpaBuia 0€30MaCHOCTH IpH paboTe
C €IIKMMH, FTOPIOYUMH U TOKCHUYHBIMHU
BEILECTBAMU;

YMeTb BBINOIHATh XMMUUECKUN
9KCIEPUMEHT 110 PACIIO3HABAHUIO
BAKHEHIIMX OPraHUYECKUX COCTUHEHUI

59

O0o001IIeHNE U CUC-
TeMATH3ALMS 3HAHUH O
crnuprax, eHoNax, abAeruiax
M KETOHAX.

60

XuMHYeCKHi NPAKTUKYM:
Pemenne pacuéTHbIX 3a1ad.

61

KonTpoabnas padora Ne3 mo

Anpnernapl. CTpoeHHUE aIbIeTUa0B,
(hyHKIMOHATIBHAS TPYIIA, €€
3JIEKTPOHHOE CTPOEHHE, OCOOECH-
HOCTH JIBOMHOM CBsA3U. | omoioru-
YeCcKuH psiz anbaeruioB. HomeHk-
martypa.

Crpoenne keToHOB. HOMeHKIIaTYpa.

3HaTh: BaXHEHIIINE XUMUYCCKUC ITOHATHS:

ruOpuII3ama opouTaie,
NPOCTPaHCTBEHHOE CTPOSHHE MOJIEKYII,
YIIIepOAHBII CKeneT, QYHKIUOHAIbHAS
rpyIIa, TOMOJIOT s, CTPYKTYpHast
U30Mepus, HyKlieo(ui1, Me30MepHBIi
3(h(heKxT, OCHOBHBIE THIIBI PEAKIIHIA;
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TeMme: «AJIbAeruibl, CIIUPTHI,
denonnbn».

XMMUYECKUE CBOWCTBA aJIbJICTUJIOB:
OKHCJICHHE, IPUCOCANHECHHE
BoJiopoaa. OCOOEHHOCTH peakuuit
oKHucIeHus keToHOB. [TomydeHne
QIIBJICTH/IOB OKHCIICHUEM CITHPTOB.
[Nomy4eHne yKCYCHOTO alibJerHa
rUpaTtanieil aleTuieHa u
KaTaJUTHYCCKAM OKHUCICHUEM
stuneHa. [lony4yeHne KeTOHOB
OKHCJICHHEM BTOPUYHBIX CIIUPTOB.

KJIaCCU(UKAIIMIO ¥ HOMEHKIIATYPY OpTaHuU-
YECKHX COCAMHEHU;

YMeTb: Ha3bIBaTh U3yUEHHBIE BEIIECTBA;
OTIPECNSATh: CTENICHb OKUCIICHMUS, TUIl XU-
MUYECKOU CBSA3H, MPOCTPAHCTBEHHOE CTPOE-
HUE MOJIEKYJI, U30MEPHI U TOMOJIOTH, TIPU-
HaJJIEKHOCTh BEIIECTB K Pa3IMYHbIM KJlac-
caM OpraHMYECKUX COEeIMHEHUH;
XapaKTepru30BaTh CTPOCHUE U CBOWCTBA
aJIbJICTHJIOB U KETOHOB

63

64

65

H3yuyenue HoBoro marepuana | CrpoeHue KapOOHOBBIX KUCIIOT. 3HaTh: BaxHele xumudeckue noustus: | CD «Ypoku § 20 cTp.
o Teme «KapOoHOBBIE DNIEKTPOHHOE CTPOCHUE KapOOK- MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYIT, xumun 10- 175-178
KUCJIOTHI: KJIacCH(pUKAIus, CHJILHOM TPYIIIBI, O0BICHEHUE TOMOJIOTHSI, CTPYKTYpHAsI H30MEPHS; 11» Vo. 17
TOMOJIOTHYECKHUH PsiJI, MOIBIDKHOCTH BOJOPOIHOTO aTOMa. | KJIACCH(DUKAITUIO OPTaHMYECKUX COSIUHE- p-
HOMEHKJIATypay». OcCHOBHOCTh KUCIOT. ['oMoI0- HUH;
THYECKUH pAaa NpeaCIbHBIX OJHO- BEHICCTBA, HIMPOKO HC]'IOJ'ILSyeMLIe B ITpakK-
OCHOBHBIX KHCIIOT. THKE, OPTaHUYECKUE KUCITOThI. Y METh.
Ha3bIBaThb BCUICCTBA,
OIPEICIIATh XapaKTep B3aMMHOTO BIIMSHUS
aTOMOB B MOJIEKYJIaX; XapaKTePH30BaTh
CTPOCHHUE U CBOWCTBA OPTaHUYECKUX
COEJIMHEHHI.
Kom0unnpoBaHHbIi ypok no | X¥MHYECKHE CBOMCTBA: B3aUMO- 3HaATh MOHATHUS: OCHOBHBIC THUITBI XHUM. CD «Ypoku § 20 ctp.
TeMe «XHMMHUYECKHE CBOMCTBA JIEICTBUE C HEKOTOPBIMU METall- peakuuii, KUCIIOTHOOCHOBHBIE PEAKLIUY B xumun 10- 180-184
KapOOHOBBIX KHCIIOTY. Jamu, IenodaMu, cnupramu. Uz- BOJIHBIX PacTBOpax. 11» Vo. 17
MEHEHHE CUJIbI KHCIIOT IO/ BIIUS- YMeTh: onpenensiTh: XapakTep cpeasl B p-
HHEM 3aMECTHUTENEH B YIIIEBOIO- BOIHOM PacTBOPE, THUIl PEAKIUH B CD «Opr-s
poaHoM pajukaie. OcoOeHHOCTH OpPTaHUYECKOM XMMHUH; XapaKTepPU30BaTh xumus Y.3»
MYPaBbUHOM KUCJIOTBI. CTPOCHHE M CBOKMCTBA KapOOHOBBIX KUCIOT; | 6.1, 6.3-6.6,
BBITIOMHATH XHM. OKCTIEPUMEHT 110 nonyde- | g 8 6 10-
HHUIO YKCYCHOW KHCIIOTHI. 6.14
Kom0unupoBanubiii ypok no | IlonmydeHue KUCIOT OKUCIIEHHEM 3HaTh HOHATHE «THAPOIN3Y; Henonb3oBath | CD «Ypoku § 20 crp.
Teme «CriocoObI OTydeHus AJBJIETHU/IOB, CITUPTOB, MPEIETh HBIX | MPHOOPETEHHBIC 3HAHUS U YMEHUS IS xumun 10- 185-188
KapOOHOBBIX KHCIIOT) yrieBomopoaoB. BaxHelmme SKOJIOTHYECKH TPAMOTHOTO TTOBEICHIIS B 11» Vp. 17
— MIPECTaBUTENN KapOOHOBHIX KH- OKpYy>KaroIiel cpene, 6e30macHoi pabOTHI C P
KoMOuHHPOBAaHHBIH YPOK 10 | .10 [Tpuvenenue KHCTOT B BeIlleCTBAMH B 1a00paTopHH, OBITY U Ha CD «VYpoxu
Teme «OrjienbHbIe HAPOJIHOM XO3STHCTBE. TIPOM3BOICTBE. xumuu 10-

TIPEACTAaBUTEIIN KJIaCcCay.

11» Vp. 17




66

CtpoeHnue ClIOKHBIX 3(PHPOB.
OOpaTnMOCTh peakin
stepudukanyy. I uapoms
CJIOKHBIX 3(HpOB.
[IpakTHyeckoe UCTIONB30BaHKE

3(hupoB.

67

JKuppl kak CII0KHBIC S(PUPHI
TIIMIICPUHA ¥ KapOOHOBBIX
KucioT. JKuphl B Ipupoe, ux
CBOICTBA.

68

69

IpumeHenne 3HAHMIA 1 [peBpalieHvie )KUPOB MHIIH B 3HaTh: BaKHEHIINE XUMHYECKUE TTOHATHS: CD «VYpoku §21
ymenwuii o Teme «CIIOKHbBIE opranusme. 'uaposus u THPOIIN3, TUTIBI PEAKIIHIA; xumun 10-
SQUPLL U KUAPED». THPUPOBAHKE KUPOB B TEXHHUKE, BEILIECTBA M MAaTEPHAIIBI, IIIUPOKO UCIIONb- 11» Vp. 19
MPOIYKTHI MIEPEPAbOTKH KHUPOB. 3yeMbl€ B TIPAKTUKE, KHUPHL. p-
CD «Opr-s
xumusa Y.3»
7.1-7.4
KoMOHHHPOBAHHBIIi YPOK 110 AXpPHITOBas U OJIEMHOBAsI KMCIIOTHI 3HATDB: MOHATHE: «THAPOJIH3Y, THIIBI CD «Ypoxku KOHCIIEKT
TeMe «CO.HI/I Kap6OHOBI)IX KaK MpEeACTAaBUTEIN HEIPEACITBbHBIX XUMHUYECCKUX peaKHHﬁ XUMUHU 10_
KapOOHOBBIX KHUCIOT
KHCIIOT. p I1» ¥p. 18
Msuto. CUHTETHYECKHE
CD «Opr-a
MOIOIIHE CPEICTBA.
HenpenenbHble KapOOHOBBIE xumust 4.3»
KHCJIOTBD. 6.2,75 7.6

70

O0001IeHIE U CHC-
TeMaTH3ALUs 3HAHUH 110 TeMe
«KapOoHOBBIE KHCIOTHI,
CIIOXKHBIE D(DHPBL, )KUPBIY.

CrpoeHrie KapOOHOBBIX KHCIIOT.
DJeKTpOHHOE CTPOEHHE
KapOOKCHIIBHOM TPYIIIBI, OOBSICHEHHE
TIOJIBI)KHOCTH BOJIOPOJTHOTO aToMa.
OCHOBHOCTb KHCIIOT.
T'omonornaeckuit

PsiI TIpeieNbHBIX OAHOOCHOBHBIX
KHCIIOT. XMMUUYECKUE CBOMCTBA:
B3aUMOJIEHCTBHE C HEKOTOPBIMU
METAUIAMH, LIETI0YaMH, CIIPTaMH.
V3meneHne cuitbl KUCIIOT O BIHS-
HHUEM 3aMECTHUTENIEH B
YITIEBOZIOPOJTHOM paJIfKate.
Oco0eHHOCTH MYPaBBHHON KHCIIOTEL
Tlomyuenue

KHCJIOT OKHCIICHHEM AJTBJIETH/IOB,

3HaTh:

BaYKHEUIIINE XUMUUECKUE TTIOHATHS: TIPO-
CTPAaHCTBEHHOE CTPOEHHE MOJIEKYI,
TOMOJIOTHSI, CTPYKTYPHAsI H30MEPHS;
KJ1acCH(DMKAINIO OPTaHUYECKUX
COCIMHEHUI; BEIIECTBA, IIMPOKO
UCIIOJIb3yeMbIE B MPAKTHKE, OPTaHMYECKHE
KHCJIOTBI, ITOHSTHS: OCHOBHBIE THIIBI XHM.
peaxiwii, KNCIIOTHO-OCHOBHBIE PEAKIINN B
BOIIHBIX PacTBOpax;

YMmeTh:

Ha3bIBaTh BEIECTBA,

OTIPEIENIATh XapaKTep B3aMMHOTO BISTHUS
aTOMOB B MOJICKYJIaX; XapaKTepPU30BaTh
CTPOCHHUE U CBOWCTBA OPTaHHMYECKHIX
COCIAMHEHUIT; XapaKTepHU30BaTh CTPOCHHUE U

[ToBTOpUTS §
20,21




CIUPTOB, PEJIETBbHBIX YTIIEBOIOPO-
JIoB. BaxkHel1me npeacTaBuTeNu
KapOOHOBBIX KUCIIOT. [IpuMenenue
KHCIIOT B HAPOJTHOM XO3SIHCTBE.
CrpoeHue CIIOKHBIX 3(HUPOB.

CBOMCTBa Kap60HOBI>IX KHUCJIOT, BBIIIOJIHATH
XUM. SKCIICPUMCEHT I10 IMOJYYCHUIO
yKCYCHOfI KHCJIOTBI,; BBITIOJIHATH
XHUMUYECKUI OKCIICPUMEHT I10
PpacCno3HaBaHUIO U MOJTYUYCHHUIO OpraHn4e-
CKHX BCIICCTB

[paxTuy. padora Ne3 mo 3HATH MOHSTHE: TUTIHI XUMHUYECKHX [Moaroroska
Teme «KapOoHOBBIE KHCJI0TBI peaxIuii. K KOH-
7 U UX MPOU3BOIHBIE». YMeTh: BHIIONHATD XUMHUECKUN TPONBHOM
9KCIIEPUMEHT I10 Pacrio3HaBaHHIO pabore.
OpraHHYECKHX BEIIECTB, MTOJyYEHHUIO
CIIOXKHOTO 3(upa.
KonTpoasnas padora Ne4 no KonTponb 3HaHMit 1 yMeHUH. Konrtponbhas
72 TeMe «KapOOHOBBIE KHCIIOTHI, pabora.
CIIOXHBIE 3(QUpPBD)
O3HakoMJIEHUE C HOBBIM Knaccuduxamms yrnesonos. ['mo- 3HaTh: KJIacCHU(UKAINIO U HOMEHKIIATYPY CD «Ypoku 8§22
73 MaTepHaJIoM II0 TeMe K032 KaK Ba)XHEUIINI Npe/icTaBu- YTJICBOJIOB; xumun 10-
«YTIeBopl: cocTaB, Kiaccuu- | Teab MOHOcaxapuaoB. @U3nYecKue | BellecTBa M MaTepualibl, IIMPOKO UCIONb- 11» Yp. 20
kauusa. MoHocaxapuash» CBOMCTBA U HaXOXICHUE B IPUPOZE. | 3yEMBbIE B IIPAKTHUKE: I[JIOKO3Y, Caxapo3y, p-
O3HaKOMJIEHHE ¢ HOBBIM CrpoeHue rtoK03bl. XMMUUECKHE KpaxMall, KIeTYaTKy. CD «Ypoxku 823
MaTepHaJIOM I0 TeMe. CBOICTBa: B3aUMOJICHCTBHUE C TMOHATHA: MPOCTPAHCTBEHHOE CTPOCHHE MO= | y s ] ()-
I'ekco3bl: TTI0KO3a U GPYKTO3a. | FMAPOKCUAAMU METAJJIOB, PEAKIMU | JIEKYJbl, IPOCTPaHCTBEHHAS U30MEPHS, OC- 11» Vo. 20
IenTo3br: pubdosa u OKHCIICHUSI, BOCCTAHOBJICHUS, HOBHBIC THIIBI PEAKINiA; OCHOBHbIE TEOPUU p-
IE30KCHPHO03a». OpoxeHust. [[pUMEHEHHE TIIFOKO3bL. | XMMHH: CTPOSHHE OPraHHIECKUX CD «Opr-s
DpyKTO3a KaK H30MEP TIIFOKO3bI. COeIMHEHUH (BKIIIOYAsk CTEPEOXUMHUIO). xumus Y.4»
Kpatkue cBeieHuUs 0 CTPOCHUHU U YMeTh: Ha3bIBATh MOHOCAXAPHIBL; 8.1-8.6
Vraesosi (6 CBOICTBaX PUOO3BI U OIPEENATh: MPOCTPAHCTBEHHOE CTPOCHHE
74 1)) JIE30KCHPHOO3BI. MOJIEKYIbI, ©30MEPHI K TOMOJIOTH; -
XapaKTepHU30BaTh CTPOECHHE U CBOIMCTBA
MOHOCaXapHuI0B M0 MEXTyHapOIHON HO-
MEHKJIIaType.
3HaTh: MOHATHU: IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYIIbI, IPOCTPAHCTBEHHAS
W30MEpHsl, OCHOBHBIE THIIbI PEAKIIHH;
OCHOBHBIEC TEOPUH XVMHUH: CTPOCHHE
OpPraHUYECKUX COEAMHEHUN
KomounnupoBannsiii ypok no | Caxaposa. 3HATD TOHATHUS: TUAPOIH3, TUIIHI CD «Ypoxku 8§23
75 Teme: «Jlucaxapuapn» dusnyeckue cBoOiicTBa U XUMUYECKHUX PEAKIIHI. xuMuu 10-

HaXOXJCHHUE B TIPUPOIE.

YMeThb: Ha3BIBATh BEIIECTBA; ONPEACIIATH

11» ¥p. 20




XUMUYECKHEe CBOWCTBA: MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI, CD «Opr- a1
o0pa3oBaHUE caxapaToB, THIPOIU3. | H30MEPHI, TOMOJIOTH; XapaKTepHU30BaTh xumus .4y
XUMUYECKHUE MPOIECCHI TOYYSHHsT | CTPOCHHE U CBOMCTBA YTJICBOJIOB; 8.7 8.8
— caxapo3bl U3 MPUPOTHBIX BEITIONTHATh XUMHUYCCKHHA SKCIICPUMEHT 110 S Rt
KOMﬁlva“p(’Ba“m’m YPOR IO | yeroynnkoB. Kpaxman. CTpoenne PACMO3HABAHUIO OPTAHNYECKUX BEIIECTB. CD «Ypoxu | §24
Teme: "TlomcaxapupL. MaKpOMOJIEKYJIbI U3 3BEHBEB xumun 10-
Kpaxma 1 nenmonosay. TITIOKO3b1. XMMHYECKHE CBOHCTBA: 11» ¥p. 21
76 pHeaKum ¢ OIOM, THIIPOITU3. CD «Opr-s1
eBpAICHUE KpaxMaJa ITUIIU B
OIE“aI{I)I/ISMe. Henﬁmnma. Crtpoenue xumus .45
MaKPOMOJICKYIIbI U3 3BCHHCB 8.10,8.11
IIpakTyeckas pa6ora Ned mo | rmoko3pl. XUMUYECKHE CBOMCTRA! VYMETD BBITTOITHATL XUMHYSCKUHA IToaroroska
TeMe «YTJIeBOIbI». TUIPONN3, 00Pa30BaHHE CIOMKHBIX JKCIICPUMEHT 10 PACIIO3HABAHHIO K KOH-
77 3¢upos. [IpruMeHeHHE IEeIUTION036I YTJIEBO/IOB, TIOJTYYEHHIO BEILIECTB, TPOJIbHOM
U ee pou3BoaHbIX. [ToHsTHE 00 OTHOCSIIUXCS K U3y4EHHBIM KJIaccaM pabote
HCKYCTBEHHBIX BOJIOKHAX (yrnesopam).
78 KonTtpoabHas padora NeS mo KoHTponb 3HaHUI 1 yMeHui 1o Teme «YTiie- KonTponbsHas
TeMe «YTJICBOMIbI». BOJIBD». pabora.
O3HaKoMJIeHHE C HOBBIM CrpoeHne aMHHOB. AMHHOTPYIIIIA, 3HATB: OHATHS: pauKal, CD «Ypoxu § 25 c1p.
MaTepHaJioM 10 TemMe ee 3IIEKTPOHHOE CTPOCHHE. (hyHKIMOHAIIBHAS TPYIIIA, TOMOJIOTHS; xumun 10- 212-214
«AMHUHBI: KJIaCCU(pHUKALHS, KJIACCU(UKAIMIO 1 HOMEHKIJIATYPY aMUHOB; 11» V. 22
uzoMmepus. [ omonornyeckue BEI[ECTBA ¥ MaTepHaJIbl, IUPOKO UCTIONb- p-
79 PSIbI IPEIENbHBIX annudaTu- 3yeMble B IPaKTHKE, AHWIHH.
YECKUX apOMaTHYECKUX ‘YMeThb Ha3bIBaTh N3yUCHHBIC BEIIECTBA IO
aMUHOBY. Jlekuust. MEXIyHapOJHOU HOMEHKIIATYPE;
OIIPENeNATh XapaKTep B3aUMHOTO BIUSHUSA
ATOMOB B MOJICKYJIE.
A3otoconep:x | KOMOMHHMPOBaHHBIN YPOK 10 | AMHUHBI KaK OPTaHHYECKUE OCHO- 3uaTp nousTHe: OCHOBHBIC TUIB peakiuil. | CD «Ypoku § 25 crp.
80 amme TeMe «Pusnueckue u BaHM, B3aUMOJICHCTBHUE C BOJION U YMeTh: onpenensTh XapakTep B3aUMHOTO xumun 10- 215-218
CoeTUHeHust XUMHYECKHE CBOIICTBA aMUHOBY» | KUCIOTaMHU. BIIMSTHUS 11» Yp. 22
(13 4. - _ AHUIUH, €ro CTpOeHHE, TIPHMHHBI aATOMOB B MOJIEKYJIE; 3 25 219
OMOHHHMPOBAHHBLIM YPOK 110 | caGrieHnst OCHOBHBIX CBOMCTB XapaKTEPH30BaTh CTPOEHHUE H CBOMCTBA CD «Ypoxn | § 25 crp.
81 Teme «CrocoObI TOTyIeHUs U xuMuu 10-
MIPUMEHEHNE aMUHOBY» 11» Yp. 22
Kom0unupoBaHHbIii ypok no CtpoeHre aMUHOKHUCIIOT, X (QH- 3HaTh: MOHATHS: UOH, KUCIIOTHO-OCHOBHEIE | CD «Ypoxu §26
82 TeMe « AMHHOKHCIIOTHI: CTpOe- | 3WYecKue cBOWcTBa. M3omepus peaxIyy B BOIHBIX PacTBOpax, xumun 10-
HHUE MOJIEKYIIBI, H30MEPHS, AMHUHOKHCIIOT. AMUHOKHUCIOTHI KaK (hyHKIIMOHATBHAS 11y Vp. 23
HOMEHKJIATypa, ITOTYICHHUEY. am(poTepHBIC OpTaHIMYECKUE CO- TpyIIa, TOMOJIOTHS, CTPYKTYpHAs P
83 Ypok- npoekt «OTaeTBHBIE enuHeHnss. CHHTE3 TIENTHOB, UX W30MEPHUSI, THITbI XUMHUYECKUX PEaKIIni; CD «Ypoxku [TpuroroBuTH

TIPEACTAaBUTEIIN AMUHOKHUCIIOT»

CTPOCHHUE. Bburonormiaeckoe 3HaueHIE

BCIIECTBA 1 MAaTEPHUAJIBI, IMUPOKO UCIOJIb-

MIPOEKTHI
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AMHUHOKHCIJIOT.

3yEMbIC B IIPAKTUKEC, aMHWHOKHCIIOTHI.

xumun 10-

85

86

87

88

89

90

YMeThb: Ha3bIBaTh AMHHOKHCIIOTHI 110 11» Vp. 23
«TPUBHAIFHOI» U MEXTYHAPOITHOM
HOMEHKJIATYpE;
OIIPEICNIATE: 3apsi/ MOHA, XapaKTep CPE/bl B
BOJIHBIX PacTBOpPaX, U30MEPHI, TOMOJIOTH,
THUI PEAKIIUIA;
XapaKTepHU30BaTh CTPOCHHE U CBOHCTBA
AMUHOKHCIIOT.
HNnTerpupoBaHHbIii YpPoK 1Mo Benku kak ouornommepsl. OCHOBHBIE | 3HATH MPOCTPAHCTBEHHOE CTPOCHHE CD «Ypoxu 827
Teme «[lentumpl. bemku: cTpyk- | aMUHOKHCIIOTHI, 00Opa3yromiue OeKy. | OEIKOB, THAPOIU3 TICTITHIOB. xumun 10-
Typa, OHOJIOrHYECKOe [lepBuyHasi, BTOpUYHAS U TPESTUYHAS | YMETh ONPEACIATE: THIT XUMHYICCKOM 11y Vp. 23
3HauYCHHEY. cTpyKTypa OenkoB. CBoiicTBa CBSI3H, IPOCTPAHCTBEHHOE CTPOCHHE b
Ypok- npoekT Ycnexu Hayku | OENKOB: THAPONU3, AEHATYpaLs, MOJIEKYJL. CD «Ypoxku [TpuroroBuTH
B U3y4YCHUM CTPOCHUS U I[BETHBIC peakiuu. [IpeBparieHus xumum 10- MPOEKTHI
CHHTE3a OEJIKOB. OCJIKOB IMHUIIU B OpraHu3Me. Y ClieXu 11» Yo. 23
B U3YYEHHUH CTPOEHHS M CUHTE3a » YP.
[pakTuueckas padora NeS o | ganron
Teme «AMUHBI.
AMMHOKUCIOTHL. bemkny.
Kom0unupoBanublii ypok mo | OOlee MOHATHE O TeTepOLUKIIHI- 3HATD MOHATHS: 3JCKTPODHI, OCHOBHBIC WuTtep-s npe3-s | KOHCIIEKT
TeMe «lllecTruiieHHBIE a30TCO- | YECKHX coeAuHeHMsX. [lupunun u TUIBI XUMUYECKUX PEaKUUi, KUCIOTHO- «IIlecTuuneHHbI
JiepKalie reTepOUKINYECKIe | MUPPOJ KaK MPeACTaBUTENIH a30T- OCHOBHBIE PEAKIMU B BOJHBIX PACTBOpaXx. € a30Tco-
COCMHEHU». COJIEPIKAIINX TeTePOLUKIOB, UX YMeTh: onpenensTh THITBl Peakiuii B JiepaKaIue
3JIEKTPOHHOE CTPOCHHE, apOMAaTH- OpPTaHUYECKON XMMHU; rerepo-
YeCcKUu OOBSICHATH MPUPOAY U crIOcoObI 00pa3oBa- LUKIAYECKUE
XapakTep, pa3INyue B MPOSIBICHHH | HHUS XUMHUYECKOH CBS3H. COCIMHEHI.
KoMOUHUPOBaHHBI YPOK MO | OCHOBHBIX CBOKWCTB. IIypuHOBEIE U WnTep-1 npe3-1 | KOHCIIEKT
Teme «IIsaTrueHHbIe a30TCO- MMUPUMHUINHOBEIE OCHOBAHUA, «IaTuanennsie
JieprKallie TeTepOIUKITB». BXOJISIIIIHE B COCTAaB HYKIEMHOBBIX a30Tco-
KHCIIOT. JiepaKaIme
TeTEPOIUKIIBDY.
KomounupoBanubiii ypok no | CocTaB HyKJICHHOBBIX KHCIIOT 3HATbh: TOHATHS: THAPOIN3, CD «Ypoku §28
Teme «HykienHoBBIE KHCTIO- (AHK, PHK). Ctpoenne MIPOCTPAHCTBEHHOE xuMuu 10-
TBI». HYKIIeoTHAOB. [IpuHImT CTPOEHHUE MOJICKYIT; 11» Yp. 23
KOMIUIEMEHTApPHOCTH B TIOCTPOSHUH | ONpeAeasATb: CTPOCHUE MOJIEKYJI, TUIIBI
Ypok- npoext Porp nBoitHol crmpamu JTHK. XMMHYECKHX PEaKIHii (THIPOIH3). amwra
HYKIJIEHHOBBIX KUCJIOT B JKH3- MIPOCKTOB

HEOCATCIIbBHOCTH OPraHU3MOB.

Poms HYKJICMHOBBIX KHCJIOT B XKU3-
HEOCATCIIBHOCTH OPraHUu3MOB.




KonTp. padora Ne6 no teme KoHTponb 3HaHUN 1 yMEHUIA. KouTponbHas
91 «A3oTcozaepkamye pabora.
COCTMHEHUSI.
92 KoMOMHUpPOBaHHBIN YPOK M0 | XUMHYECKHE MPOLECCH B KUBBIX YMeTh HCTI0NIB30BaTh IPHOOPETEHHEBIE 8§30
Teme «DepMeHTHD. oprann3Max. bronornuecku ak- 3HaHUA U YMEHHS B TIPAKTHIECKON
Ypok- npoekT Xumudeckne THBHBIE BEIL[ECTBA. JACATENBHOCTH H IIOBCEHEBHOI Xu3HH 11s: | CD «Ypoku 3amura
TIPOLIECCHI B KHUBBIX e3omacHoil paboTHI C BEIIECTBAMH B OBITY, | y v 10- MIPOCKTOB
oprann3Mmax. bronornuecku Ha IIPOMU3BOJICTBE, B JabopaTopu, 11» Vp. 24
AKTHBHBIE BEIIECTBA. ompeaeneHus BO3SMOKHOCTH TPOTEKAHUS ’
XMUMHYECKHX MPEBPAIICHUH B Pa3InIHBIX
93 YCIIOBHSIX M OLIEHKH X TIOCIICACTBUH,
pacro3HaBaHus U UIEHTH(PUKAIN
B)KHEHIINX BEIIECTB M MAaTEPHAIOB,
KPUTHYECKOH OLIEHKH JOCTOBEPHOCTH
XUMHUYECKOI nH(OpMaIHK, MOCTyNaromei
13 Pa3JINYHbIX HCTOYHHUKOB.
KomounupoBannblii ypok no | bronoruuecku akTHBHBIE BELIECTBA. | ¥YMeTh UCIIOIb30BaTh NpUoOpeTeHHble 3Ha- | CD «Ypoxu 829
94 TeMe «ButaMuHb. XuMus 1 310pOBbE. HUSL M YMCHHSL B TIPAKTHYCCKON ACATENBHO- | xprnrrrmr 10-
CTH U HOBC?}IHGBHOH JKHU3HU IJI: 1 1» y . 24
0e30macHOi paboTHI ¢ BeleCTBAMU B OBITY, p
Buosiornueck | IlpakTHuyeckas padora Ne6 mo Ha POM3BOJCTBE, B 1aGOPATOPHH,
95 W aKkTHBHble | Teme «ObHapyskeHue OTpe/IeeHNs BO3MOKHOCTH TPOTEKAHHS
Co¢nHeHMst | BHTAMMHOB). XMMHYECKUX MPEBPALICHUH B PA3IHIHBIX
(10 4.) KomounupoBannsiii ypok no | IIpoGrnemsl, cBs3aHHbIE C IpUMe- YCIOBHAX H OLEHKH MX MOCIEICTBHIA, CD «YpOKI/I 8§32
96 Teme «JlekapcTBay. HEHHEM JIEKapCTBEHHBIX Mpenapa- PACIIO3HABAHMA H WICHTH(HKALMH xumun 10-
ToB BAKHCHIIIMX BENICCTE U MATCPHAIOB, 11» Vp. 24
TIp. paGota Ne7 mo Teme KPUTHMECKOIT OLICHKH 0CTOBEPHOCTH
97 «AHAIN3 TeKAPCTBEHHBIX XUMHUYECKOi nH(OpMAaIHK, MOCTYNAOIIeH
HPenapaTos. W3 Pa3JINYHBIX NUCTOYHHUKOB.
Kom0unnpoBaHHbIH YpoK M0 | XMMHUYECKHE TIPOLECCHI B )KUBBIX YMeThb UCTIONB30BaTh MPHOOPETCHHBIE CD «YpOKI/I §31
Teme «I'OpMOHBI». opranusmax. buonornuecku ak- 3HaHU U YMEHUS B npaKTquchoﬁ xumun 10-
THUBHBIE BEIIECTBA. AEATENBHOCTH M MOBCE/IHEBHOM KUSHH A | 1oy 9g
Oe3omacHoil paboTHI ¢ BEMIECTBAMH B OBITY, p
Ha TPOM3BOJICTBE, B TabopaTOpuHy;
98 OIpeieNieH sl BO3MOXKHOCTU TPOTEKAHUSI

XUMIYECKHUX MPEBPAIICHUHN B pa3IHIHBIX
YCTIOBHSIX M OLIEHKH X TTOCIICACTBHIA;
pacrno3HaBaHUS U UACHTH(OUKALINT
BaKHEUIIINX BEHICCTB M MAaTEPHUAIIOB;
KPUTHYIECKOH OIICHKH JOCTOBEPHOCTH
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Hrorosas Konrtp. padora Ne7
3a kypc 10 knacca nmo
Oprannyeckoii XuMHu.

XMMHUYECKOi nH(OpMaIHK, MOCTYMAIOMIEH
U3 Pa3JINYHBIX UCTOYHHUKOB.
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IIpakTukym: Pemenue
pacy€THBIX 3a1a4

101

O06001IeHnE U CHC-
TeMaTU3alusl 3HAHU 32 Kypc
10 kiacca

102

AHanu3 KOHTPOJIBHOH PabOThI
4,
Hrorosoe 3ansarue.

HpecBAHCKNI
Cepren
AnekcaHapoBuyY

MopnncaHo undposon
noanuncobio: [lpecBAHCKUN
Cepren AnekcaHppoBuy
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