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1. HosicHuTebHASA 3aNIMCKA
Pabouas nporpamma no xumuu (6a3oBoro yposHs) 1ist 10-11 x ki1accoB cocTaBiieHa Ha OCHOBE:

- ®eaepanpHOro 3akona «O6 obpazoBanuu B Poccuiickoit @enepamum» ot 29.12.2012 No273 @3,

[IporpamMma otpaxkaer uaen U 1noJjokeHus KoHIenuuu TyXOBHO-HPAaBCTBEHHOI'O PAa3BUTUS M BOCIUTAHMUS JUYHOCTH rpaxkaaHuHa Poc-
cun, [Iporpammbl popmupoBaHusi yHUBEpCaTbHBIX Yy4eOHbIX aAeiicTBuil (YVY/]), cOCTaBIsOMUX OCHOBY [UIsi CaMOPAa3BUTHS U HEMPEPBHIBHOTO
o0Opa3oBaHMs, BbIPaOOTKH KOMMYHHMKATHBHBIX KaueCTB, LIEJIOCTHOCTH OOIIEKYJIbTYpHOTO, JHYHOCTHOTO M IO3HABATEIBHOTO PA3BUTHS yYallUXCS.

Jlannast mporpaMMa cocTaBiieHa Ha ocHOBe mporpammbel M.H. AcdanackeBoii, coctapnena s yueOHuka «Xumun» - 10-11 kmace, aBTopoB:
I'.E. Pynsutuca u @.I".Penpamana.

B nporpamMme yuuThIBaeTCs TO, YTO 00pa30BaHKE HA YPOBHE CPEAHETO 00Iero o0pa3oBaHus MPU3BAHO 00ECIEUYNTh 0OyUEHHUE C YUETOM I10-
TpeOHOCTEH, CKIOHHOCTEH, CIIOCOOHOCTEH 1 TIO3HABATEIBHBIX HHTEPECOB yUAIUXCSI.

[Iporpammuoe coaepxanue onpeaensercs ucxoas uz tTpedoannit ®I'OC COO k ypoBHIO MOJATOTOBKH YYAIIUXCS, & TAK)KE BpEMEHEM, OTBe-
JIeHHBIM (enepanbHbIM yaeOHbM T1aHoM (B 10- 11 -x kmaccax 2 yaca B Henenmo — 140 gacoB, 1 yac 100aBjieH 3a CUET PErHOHAIBHOTO KOMITOHEH-
Ta).

1.1. Onucanune mecrta yyeOHoro mpeamera "Xumus'" B ydeOHOM IIaHe

Xumusd B cpeqHer mkosne uzydaercs 10 -11 knaccsl. OOree uncino yueOHbIX yacoB 3a 2 roga o0ydenus — 140 gacos, u3 Hux o 70 4 (2 4 B HeJe-
mo) B 10 u 11 kaccax.

1.2. YyeObHO — METOINYECKUN KOMILJIEKT

*Yuebuuku deepaabHOro MepeyHs, B KOTOPBIX pealr3oBaHa JaHHas Nporpamma.

1. Pymsutuc I'.E., ®enpaman ©.I'. Xumus. bazossrii yposens. 10 kmace. - M.: [Ipocsemenue, 2022,

2. Pymsurtuc I'.E., ®enpaman ©.I". Xumus. ba3oseiii yposens. 11 kmacc. - M.: [IpocBemenne, 2022.
JlonoaHUTENbHAS IUTEpaTypa:

1. M.H.AdanacbeBa. PaGoune nporpammsl npeamerHas auaust xumus 10-11 knaccest. [Ipocsemenue 2017;
2. A.M. CumonoBa. JlnarHoctudeckue TecThbl o xumuu i 10-11 kmaccos.2017;



3. H.H. I'apa Xumus. Meroauueckoe nocodue s yuutens Ypoku B 10 kiacce: mocobue st yuuTenei o0ieodpa3zoBaTenbHbIX
yupexaenuil. — Mocksa «IIpocBenienue», 2015;
Xumus. 10 xknace. DnexkrponHoe npuioxkenue (DVD) k yueOnuky Pynsuruca I'.E., ®@enpamana ©.1.2022;
Kazannes FO.H. Xumus. 10 knacc. «KoHCTpyKTOp» TeKyIiero KoHTpo:sa.2016;
Paneuxuit A.M. Xumus. 10—11 knaccel. Junaktuueckuii matepuan.2015;
I'apa H.H., I'abpyceBa H.1. Xumus. 10—11 kaccel. 3a1auHuK ¢ «I1OMOIIHUKOM».2015;
Xumus. 10 -11 kiacc. BugeogeMoncTpauuu

© N A

IlnaHupyeMble pe3VJabTAaThl H3YYEHHS YIEOHOIr0 mpeaMera « XuMHS):
JIMIHOCTHBIC PE3YyJbTAThI:

e B [IEHHOCTHO-OPUEHTALMOHHON c(epe — BOCIUTAHUE YYBCTBA FOPAOCTH3a POCCUHCKYI0 XMMHUECKYIO0 HayKy, T'YMaHU3Ma, LEIeYCTPEMIIEHHO-
CTH;

e B TPYJ0BOH c(hepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JaJIbHEHIIIEH 00pa30BaTeIbHON TPACKTOPUH;

e B [I03HABATENILHOU chepe — yMEHHUE YNpaBiIATh CBOEH II03HABATEIILHON JESTENbHOCTBIO.

MeTtanpeaAMeTHBIMH Pe3yJIbTATAMH OCBOCHHUS BHIIIYCKHMKAMH OCHOBHOMH IIKOJIbI IPOrPaMMBbI 110 XMMHH SIBJISIIOTCS:

e UICTIOJIb30BaHNE YMEHUIN M HaBBIKOB PA3JIMUHBIX BUJOB MTO3HABATEIBbHOM NESTEIbHOCTH, IPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (CHUCTEM-
HO-MH(OPMALIMOHHBIN aHAIN3, MOJETUPOBAHNE) JUISl H3YUEHUS pa3IMYHbIX CTOPOH OKpYXKarollled 1eHCTBUTENbHOCTH;

e HCIIOJIb30BaHNE OCHOBHBIX MHTEJUIEKTYaJIbHBIX OIepanuil: popMynupoBaHUE FMIOTE3, aHAJIU3 U CUHTE3, CPaBHEHUE, 0000IIeHHEe, CHCTEMAaTH-
3a1us, BBISIBJICHUE IPUYNHHO-CIIEICTBEHHBIX CBA3EH, IIOUCK aHAJIOTOB;

e YMEHHE T'€HEpUPOBATh UJIEU U ONIPEAEIATh CPECTBA, HEOOXOAUMBIE JUIsl UX pealn3aluy;

e YMEHHUE ONPEAEIATh LUENH U 33J]a4i JesITeIbHOCTH, BEIOUPATh CPEACTBA Pean3alluy eI U IPUMEHATh UX Ha IPAKTHKE;

e FICTIOJIb30BAaHUE PA3IUYHBIX UCTOYHUKOB MH(OPMAIH, TOHUMAHUE 3aBUCUMOCTH COJIEpXKaHUs U (OPMBI MpeJICTaBIeHHs] HHPOPMALIUU OT Iie-
Jeil KOMMYHUKAILIUY U aJipecara.

B o0s1acTi mO3HABaTEAbHBIX Pe3y/JbTATOB 00pa3oBaTe/IbHOE yUpekIaeHue o01mero o00pa3zoBaHusi NPeJ0oCTaBIAsAeT YYeHUKY BO3MOKHOCTh
HA CTYNEHH CPeiHero (IMOJHOro) o01mero 00pa3oBaHus HAYYUThCH:

e JIaBaTh OMPEJICTICHNS HAYYHbIM ITOHATHUSAM;

e ONIUCHIBAThH JEMOHCTPAIIMOHHBIE U CAMOCTOSITEIIBHO MPOBOJANMBIC SKCIIEPUMEHTBI, UCTIONB3YS ISl TOTO €CTECTBEHHBIN (PYCCKU) S3BIK U S3BIK
XUMUU,

e OIMMCBIBATH U pa3jindyaTb U3YYCHHBIC KJIaCChl HCOPraHUYCCKHUX U OPTaHUYCCKUX COCI[PIHCHI/Iﬁ, XUMHUYCCKUEC PCAKITUU,



e KJIacCU(UIIMPOBATh U3yUYEHHBIE OOBEKTHI U SIBICHUS;
e HAOJIIO/1aTh IEMOHCTPUPYEMBIE U CAMOCTOSATEIILHO MTPOBOIUMBIE OIBITHI, XUMUYECKHE PEAKIIUH, TPOTEKAIOIINE B IPUPOJIE U B OBITY;
e JIeTIaTh BBIBOJBI U YMO3AKJIIOUCHHS U3 HAONIOJCHHM, U3YYCHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH, IPOTHO3UPOBATh CBOMCTBA HEM3yYEHHBIX

BCIICCTB I10 aHAJIOTUH CO CBOMCTBaMH HU3YUYCHHBIX;

e CTPYKTYpUPOBaTh U3YUEHHBIN MaTepua;
e UHTEPIPETUPOBATH XUMUYECKYIO0 HH(DOPMALIHIO, TOJYYSHHYIO U3 APYTUX UCTOYHUKOB;
e OMKCHIBATH CTPOCHHE aTOMOB A1eMeHTOB |-1V nepnooB ¢ ucnonb3oBaHUEM IEKTPOHHBIX KOHPUTYpaIiii aTOMOB;
e MOJEJIIMPOBATh CTPOCHUE MPOCTEHIINX MOJIEKYJI HEOPraHUYECKUX U OPraHUYECKUX BELECTB, KPUCTAIIOB;
IIpexmeTHbIE pe3ybTAThI:
BbInyCKHUK HAYYUTCSH:
®pacKphIBaTh Ha MpHUMEpax pPojb XUMUU B (HOPMHUPOBAHMM COBPEMEHHON HAYYHOW KapTHHBI MHUpPa U B MPAKTUYECKOHN NEATEIBHOCTH
YEJIOBEKa;
® ICMOHCTPUPOBATh Ha IPUMEPAX B3aUMOCBS3b MKy XUMHEHN U IPyTUMHU €CTECTBEHHBIMU HAYKaMH;
® pacKphIBaTh Ha IpUMeEpax MOJI0KEHUS TEOpUN XUMHUYECKOro cTpoeHus A.M. bytneposa;
erioHUMaTh ¢u3ndeckuit cmbicn [lepuogmueckoro 3akona /.M. MeHneneeBa W Ha €ro OCHOBE OOBSICHATH 3aBUCUMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB U 00pa30BaHHBIX MU BELIECTB OT 3JIEKTPOHHOI'O CTPOECHUSI aTOMOB;
® O0BSICHATH MPUYMHBI MHOT000pa3us BEUIECTB HA OCHOBE OOIIUX MPEACTABICHHUI 00 UX COCTaBe U CTPOCHHH;
® IPUMEHSTH MPaBUJIa CUCTEMATHUECKON MEXTYHAPOIHOW HOMEHKIIATYPhl KaK CPelICTBA Pa3NUYCHUs U UISHTHU(UKAIMN BEIIECTB MO MX
COCTaBY U CTPOEHHUIO;
® COCTABJISITh MOJIEKYJIIPHBIE U CTPYKTYpPHbIE (DOPMYJIBI OPraHMUECKUX BEUIECTB KaK HOCUTENEeH HH(OpMallK O CTPOSHUH BEIIECTBa, €ro
CBOMCTBAx ¥ MPUHAAJIEKHOCTH K ONPEIECICHHOMY KIIACCy COEIMHEHU;
® XapaKTEepHU30BaTh OPraHMYECKHE BEIIECTBAa IO COCTaBY, CTPOCHHUIO M CBOWMCTBAM, YCTAHABIMBATh MPUYMHHO-CIIEJCTBEHHBIE CBS3U
MEXy TaHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;
®IPUBOJIUTH TPUMEPHl XUMHUYECKHX PEaKIMi, pPacKpBIBAIOIIMX XapaKTepHbIE CBOMCTBA THUIUYHBIX MPEICTABUTENEH KIIACCOB
OpPraHMYECKUX BEIIECTB C IENbI0 X UJIEHTU(PUKALUN U 00bSICHEHUS 00J1aCTH IPUMEHEHHUS,;
® [IPOrHO3MPOBATh BO3MOXHOCTh MPOTEKAHUS XMUMHYECKUX pPEAKIUNA HAa OCHOBE 3HAHMM O TUMAX XMMHYECKOM CBSI3M B MOJIEKYJax
pEeareHToB M UX PeaKIIMOHHOW CIIOCOOHOCTH;
®JICIIOJIH30BaTh 3HAHHUS O COCTaBe, CTPOCHHHM M XUMHYECKHX CBOMCTBAaX BEIIECTB JUIsi O€30MacHOr0 MPUMEHEHHSI B MPAKTUYECKOU
NeSATEIbHOCTH;



® [IPUBOJIUTH TPUMEPHI NMPAKTUYECKOTO HCIOIB30BAHUS HPOIYKTOB NEPEepadOTKH HE(GTH M NMPHPOIHOTO Ta3a, BHICOKOMOJIEKYJSPHBIX
coeMHEHNUH (TONMATUIIEHA, CHHTETUYECKOTO KayqyKa, alleTaTHOTO BOJIOKHA);

® [IPOBOJMTH OTBITHI 10 PACIO3HABAHUIO OPTaHUYECKUX BEIIECTB: TIIMIEPUHA, YKCYCHOW KHCIOTHI, HEMPEIENbHBIX XKUPOB, TIHOKO3BI,
KpaxmaJa, OEIKOB — B COCTaBe MHUIIEBBIX IPOIYKTOB U KOCMETHYECKUX CPEJICTB;

®BJIJICTh NPABUIIAMU U IIPHEMaMH 0€30MacHON pabOThl C XUMHUYECKUMH BELIECTBAMU U J1a00paTOpHBIM 000pyI0BAHUEM;

® yCTAHABIIMBATh 3aBUCHMOCTh CKOPOCTH XMMHYECKOW pPEaKIHMU W CMEUICHUS XMMHYECKOTO PAaBHOBECHS OT Pa3IMYHBIX (hakTOpoB ¢
LEJIBIO OTIPE/ICTICHNUS ONITUMAJIBHBIX YCIOBUN MPOTEKAHUS XUMHUYECKUX MIPOIIECCOB;

® [IPUBOJIUTH [IPUMEPHI TUIPOJIN3A COJICH B IOBCETHEBHOM KHU3HU YEIIOBEKA;

® IPUBOJUTH MTPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIU B MPHUPOJIE, MTPOU3BOICTBEHHBIX MPOIECCaX U JKU3HEACATEIbHOCTH
OpraHHU3MOB;

®IPUBOJUTH IPHUMEPHl XUMHUYECKUX PEAKIHMA, PACKPBIBAIOMIMX OOIIME XWMHYECKHE CBOWCTBA IPOCTHIX BEIIECTB — METAJUIOB H
HEMETaJUIOB;

®IPOBOJMTH PacyeThl Ha HAXOXXICHHE MOJIEKYJSPHOH (OpMYNBI YIiIeBOAOPOAA MO MPOAYKTAM CTOPaHHUS M MO €ro OTHOCUTEIHHOMN
TUIOTHOCTH U MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJISIIINX B €r0 COCTaB;

®BJIJIETh NPaBUIIaMU 0€30I1aCHOTO 0OpallleHHsl ¢ €IKUMHU, TOPIOYMMHU U TOKCUYHBIMU BEILIECTBAMH, CPEICTBAMH OBITOBOM XUMUH;

® OCYIIECTBIIATH MOUCK XMMUYECKON MH(OPMAIIUH 110 HAa3BAHUAM, UIEHTU(UKATOPaM, CTPYKTYPHBIM (hOpMyJsIaM BEIIECTB;

®KPUTHYECKH OICHWBATh W HMHTEPIPETUPOBATh XHMHUYECKYI0 WH(POPMAIHMIO, COAEPIKANIYIOCS B COOOIICHUSX CpPEACTB MAacCOBOH
uHpopmanuu, pecypcax MHTepHeTa, HAYYHO-TIOMYJISPHBIX CTAThAX C TOUKU 3PEHHs €CTECTBEHHO-HAYYHOM KOPPEKTHOCTH B LIEJISAX BBISBICHUS
OLIMOOYHBIX CYKIEHUH U (OPMHUPOBAHUS COOCTBEHHON MO3ULINY;

® [IPEJICTABIIATH IYTH PEUICHUS TI00ATBHBIX MPOOJIEM, CTOSIINX MEpe YeT0BEYECTBOM: IKOJIOTHUECKUX, IJHEPTETHUECKUX, CHIPhEBBIX, U
POJIb XUMHH B PEIICHUHU 3TUX MTPOOIEM.

BLII[yCKHI/IK MOJYYMT BO3MOKHOCTD HAYYUTHCH:
¢ MJUTIOCTPUPOBATh HA MPUMEPAX CTAHOBJIICHHE U 3BOJIFOITUIO OpFaHHLIeCKOfI XUMHHU KaK HaYKHW Ha Pas3IMYHbIX UCTOPHYCCKHUX ITallax €€
Pa3BUTHA,
® JICITI0JIb30BaTh METOJAbI HAYUYHOT'O IMO3HAHUA ITPU BBIITOJIHCHHUH ITPOCKTOB U y‘-Ie6HO-I/ICCJ'Ie,ZIOBaTeJ'II)CKI/IX 3aaa4 1Mo M3y4YCHUIO CBOfICTB,
croco0oB MOJIYYCHHA U paCliO3HAaBaHHA OPTaHUYCCKUX BEIICCTB,



¢ O0BSCHATH MPUPOY U CIIOCOOBI 0Opa30BaHMSI XUMUYECKOW CBSI3U: KOBAJIEHTHOU (MOJIIPHOM, HEMOJSPHOMN), HOHHOM, METaNTNYECKOMH,
BOJOPOAHON — C IIEJIBIO ONPEAEICHUS XMMUYECKON aKTUBHOCTHU BEILIECTB;
® yCTaHABJIMBATh TCHETUYECKYIO CBS3b MEXAY KJacCaMU OpPraHMYEeCKHUX BEIECTB JJISi 0OOCHOBAaHUS MPUHIUIHAIBLHONH BO3MOXHOCTH
MOJIyYEHUSI OPTaHUYECKUX COETMHEHHH 3aJaHHOIO COCTaBa U CTPOCHUS;
®yCTaHABJIMBATh B3aMMOCBS3M MEXIy (akTaMu W TEOpHeH, MPUYMHON W CIEACTBHEM MPHU aHAJIW3e MPOOJIEMHBIX CHUTyalud u
000CHOBAHMY MPUHUMAEMBIX PEIICHUI HA OCHOBE XUMHUYECKHUX 3HAHUH.
dopmMamMH TEKYIIETr0 KOHTPOJIS YCIIEeBAEMOCTH 00YYarOIIUXCsl SIBISIOTCS:

@OpMBI TUCEMEHHOM IIPOBEPKHU:

- IUCbMEHHAs MPOBEPKA - 3TO MUCbMEHHBIN OTBET 00y4aroIerocss Ha OJAMH WM CUCTEMY BONpPOCOB (3aaaHuii). K nucbMeHHBIM OTBETaM OTHO-
CATCS: JOMAITHUE, TPOBEPOYHbIE, KOHTPOJIbHBIE, 1a00paTOpHbIE, MPAKTUYECKUE, TBOpUYECKUE PabOThI; MUCHbMEHHbBIE OTBETH Ha BOIIPOCHI TeCTa; pede-
paThl, 3cce, CHHKBEWH, MUCbMEHHBIE OTYETHI O HAOIIOICHUSX. .

@opMbl YCTHOW MPOBEPKU:

- YCTHasl MPOBEPKa - 3TO YCTHBIM OTBET 00y4aroIerocs Ha OJIMH WJIM CHCTEMY BOIIPOCOB B (hopMe pacckasza, Oecesibl, coOece10BaHus, 3a4eT, urpa
U IpYyTOeE.

KoMOuHMpoBaHHas npoBepKa MpeAnonaraeT CoueTaHne NUCbMEHHBIX U YCTHBIX (DOPM ITPOBEPOK.

[Ipu mpoBeneHUU KOHTPOJIS KadecTBa OCBOEHHUS COJEp’KaHUS Y4EOHBIX IMpOrpaMM OOy4aroUIuXcs MOTYT HCIHOJb30BaThCsl MH()OPMALMOHHO -
KOMMYHHKAI[MOHHBIE TEXHOJIOTHH.

2.Copaep:xkanue Tem yueOHOro npeamera 10 kiaace

No Tema KomnuectBo B tom uncine B Tom uncine
T YacoB MO pa- | MPaKTUYECKHUX KOHTPOJIBHBIX
6oueii mpo- pabot pabot
rpamme
1 Tema 1« TeopeTrueckre OCHOBBI 6 1 -
OPraHNYeCKOM XUMHUM




2 Tema No2  « IlpenenbHble yrieBo- 3 - -
JOPOAbI (AJIKAHBI)»

3 Tema 3« HenpenenbHble yrieBoa0- 9 1 -
POIBD»

4 Tema 4 «Apensl (ApomaTuueckue 21 - -
YTJIEBOJIOPO/IBI )

5 Tema 5 «IIpupogHbIC HCTOYHUKH 5 - 1
YIIEBOAOPOIOBY»

6 Tema 6 «CriupThl 1 HEeHOTBI» 7 - -

7 Tema 7 « Anpaerusl 1 KETOHBD) 9 2 1

8 Tema 8 «Cnoxxubie 3gupsl. XKupbn» 3 - -

9 Tema 9. «YrieBoas» 8 1 -

10 Tema 10 «A3oTconepxariuie opra- 7 - -
HUYECKUE COSTUHEHUS»

11 Tema 11 «Xumus nonumepos» 8 1 2

PeszepBHOE Bpemst 2
Hroro 70 6 4

Conep:xanue TeM yueOHoro npeamera 11 kiaace

No pazpena u HanmenoBanue pa3nenoB u Tem VYuebnsie yacel | KOHTposIbHBIEC PaOOTHI [IpakTryeckas 4yacThb




TeM n1a0opaTOpHBIE OMBITHl | MPAKTHYECKUE PabOThI
1. Baxneiiine XxuMuueckue MOHATHS U 3a- 8 1 - -
KOHBI
2. CrpoeHue BemiecTBa 7 1 - -
3. XUMHUYECKUE PEAKIIUU 7 - 2 -
4, PactBopb1 7 - 1 1
5. DNEeKTPOXUMHUYECKUE PEAKLIUN 5 1
6. Mertasibl 12 1 1 1
7. Hemeranst 10 1 2 -
8. XUMUS U )KU3HD 5 - -
9. [IpakTukym,06001meHIE 6 1 - 3
10. Peseps 1
Hroro: 68 6 6 5

Teopus XMMHY€ECKOro CTPOCHHUS OPraHu4YecKuX coequHeHui. Ilpupoaa xumuyeckux cessei
Opranunyeckue Bemectsa. [losBneHNE U pa3BUTHE OPraHUYECKOM XMMHUHU KaK HAyKH. XMMHUYECKOE CTPOEHUE KaK MOPSAJOK COECTUHEHMS

10 kaace (70 g; 24. B HezeIiO)

ATOMOB B MOJICKYJIC COTIACHO UX BAJICHTHOCTH. OCHOBHBIC TOJIOKCHUS TCOPHUU XUMHUYCCKOI'0 CTPOCHUS OPTaHUYCCKUX COEIUHEHUI AM. ByTJIepOBa.
anepo;[HLIﬁ CKCJIICT Opl“ﬁ.HH‘lCCI(OfI MOJICKYIJIBI. KpaTHOCTL XUMHYECKOH CBSA3U. 3aBUCUMOCTh CBOMCTB BCIICCTB OT XUMHNYCCKOTI'O CTPOCHUSA MOJICKYII.

W3omepust u usomepnl. [lonstne o ¢yHkumoHaneHOW rpynne. I[IpuHuunel kiaccuukanuy OpraHUYEcKHX coeauHeHuil. Cuctemaruyeckas

MeXIyHapoaHasi HOMEHKJIaTypa U IPUHIIMITBI 00pa30BaHus Ha3BaHUNM OpraHMYeCKUX COECTUHEHHH.

MecTo u 3HaUCHHE OpFaHH‘ICCKOﬁ XUMHHU B CUCTEME €CTCCTBCHHEBIX HAYK.

Yraesogopoabl
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IIpenensHble yrieBogopoasl (ankansl). CTpoeHue MoseKyiasl MeTaHa. ['oMonornueckuii psin ankaHos. I'omoniorn. MexayHaponHas Ho-
MEHKJIaTypa OPraHMYeCKUX BEIIECTB. M30Mepusi yriaepoJHoro ckeiera. 3aKOHOMEPHOCTH M3MEHEHHs (PM3UYECKUX CBOMCTB. XMMHUYECKHE CBOIMCTBA
(Ha mpuMepe MeTaHa M TaHa): PeaKLUH 3aMelleHHs (TaIOTeHUPOBAHNE), NETUAPUPOBAHHS KaK CIIOCOOBI MOMYyYSHUsI BAXHEHIITNX COCTMHEHUH B opra-
HUYECKOM CHHTe3e. [ 'opeHre MeTaHa Kak OJMH U3 OCHOBHBIX MCTOYHUKOB TEIUIA B MPOMBIIUIEHHOCTH U OBITY, H30MEpH3aluu alKkaHoB. LlenHbie peak-
. CBoboaHbIe pagukansl. ['anoreHonpoun3BoiHbIe anKkaHOB. Haxo)xeHue B Ipupoe U NPUMEHEHUE aIKaHOB.

Kpartubie cBsi3u. Hempenenbhble yriaeBogopozsl. AsikeHbl. CTpoeHHe MOJeKynbl 3TuieHa.Sp—I ubpuauzanus. I'oMonornyeckuii psii ajakeHOB.
Homenknarypa. M3omepus yriepoqHoOro ckesuaera U MoJI0KEHUs! KpaTHOH CBSI3U B MOJIeKyse. XMMUYECKHUE CBOICTBA (Ha IPUMEpE STUIIEHA): PeaKLuu
IPUCOETUHEHNUs (TalOreHupOBaHKe, I'MIPUPOBAaHUE, THApaTalys, THAPOraJOreHUPOBAaHUE) KaK CIIOCO0 MOTydeHUs! (YyHKIHMOHAIBHBIX MPOU3BOIHBIX
yIJ1€BOOPOAOB, ropenus. lIpaBuno MapkoBHuKOBa. BeicOKkOMONEKyYIIsIpHBIE coelMHEeHUsA. KauecTBEHHbIE PEaKkIui Ha ABOKHYIO CBA3b. [lonnmepusa-
LM STWJIEHA KaK OCHOBHOE HAIIPaBJIEHUE €ro UCIO0JIb30BaHus. [10IM3THIIEH KaK KPYITHOTOHHAKHBIA MPOAYKT XMMHUYECKOT0 ITpou3BoACTBa. [Ipumene-
HUE 3THJICHA.

AukagueHsl ¥ kKayuyku. [loHsTue 00 akaaneHax Kak yriieBoJIOpOAax ¢ AByMs ABOMHBIMHU CBsi3siMu. [lonumepu3anus nuBunmia (Oyranuena-1,3)
KaK crioco0 MoJy4YeHHs] CHHTETUYEeCKOro Kaydyka. M3omnpen (2-metunOyraauen-1,3). HarypanbHblid 1 CHHTETHYECKUI KayuykH. Bynkanu3zamus kay-
yyka. Pesnna. [Ipumenenue kayuyka u pesunsl. ConpshkéHHbIE 1BOMHBIE CBs3U. [lonydeHne U XMMUYECKHe CBOMCTBA allkaJneHoB. Peakuuu npucoe-
JUHEHUs (raJIoTeHUPOBAHUS) U OJIMMEPHU3alUY aJIKaJUEHOB.

Ankusbl. AuetwieH (3TUH) U ero romosoru. CTpoeHHe MOJEKYNbl aneTuwieHa. ['omonorndeckuil psa ankuHoB. Homenknarypa. M3omepus
YIJIEPOAHOIO CKeJIeTa M IMOJIOKEHHsI KpaTHOM CBsA3M B MoJieKysie. MexknaccoBas nzomepus. Sp-I'mbpuauszanus. XuMudyeckre cBoWCTBa (Ha mpuMepe
alleTUJICHA): peakluu IpUCOeINHEHNs (TaJOreHUpOBaHUE, THAPUPOBAHNE, THApATALUs, THAPOTAIOT€HUPOBAHNE) KaK CIIOCO0 MOIYUYEHHS TOJIUMEPOB U
JOPYTUX IOJIE3HBIX NMPOAYKTOB. ['OpeHHE aleTniieHa Kak MCTOYHMK BBICOKOTEMIIEPATYPHOI'O IUIAMEHM JUISl CBAPKU M PE3KH MeTauioB. [IpuMeHeHue
aleTHIICHA.

[lonsiTHE O IMKIOANKaHAX.

ApeHsl (apoMaTUYecKHe yriaeBoJopobl). beH301 Kak npencTaBuTeNb apOMaTHUECKUX YIiIeBoJopooB. CTpoeHre MOJIeKyIbl OeH3oa. XuMuye-
CKHE CBOMCTBA: peaKIM 3aMelIeHus (TaloreHupoBaHKe) Kak croco0 MOMydeHUss XMMUYECKHX CPEACTB 3alIUThl PACTEHUH, IPUCOeTNHEHHS (THAPUPO-
BaHHE) KaK JI0Ka3aTeIbCTBO HEMpeAeIbHOro Xxapakrepa o6enzona. Peakius roperus. Tomyoin. M3omepus 3amectuteneil. [Ilpumenenue 6enzona. Ilectu-
uuabl. ['eneTndeckas CBSI3b apeHOB C IPYTUMHU YIVIEBOIOPOJAMHU.

[Ipupoansie ucTouHUKH yriaeBoaopoaos. IIpuponnsiii raz. Hedts. [lonyrHeie HedTsuble ra3sl. Kamennsiit yroms. [lepepabotka nedru. Ilepe-
rouka HeTH. Pextudukannonnas kononHa. bensun. Jlurpoun. Kepocun. Kpexunr negrenponykron. Tepmuueckuii U KaTaauTHUYECKUA KPEKUHT .
[Inponwus.

Kucaopoacoaepxaiye oprannyecKie CoeIHHEeHUs.
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Kucnopoacoaepxamue oprannyeckue coenneHus. OnHoaroMHble npeaenbHble crnupThl. Kimaccudukaims, HOMEHKIATypa, U30MEpHUsl CIIUPTOB.
MeraHon 1 3TaHOJI KaK MPEACTABUTEIN MPEIEIbHBIX OJHOATOMHBIX CIIUPTOB. [IepBUYHBIN, BTOPUYHBIN U TPETUYHBIA aTOMBI yriepoaa. BomxopoaHas
CBs3b. XMMHMUECKHE CBOMCTBA (Ha MpUMEpe METAHOJA U 3TaHOJIa): B3aUMOJICHCTBUE C HATPUEM KaK CIIOCOO YCTAHOBJIEHUS HAIMUUS TUAPOKCOTPYIIIBL,
peaKius ¢ raJoreHOBOIOPOJaMH KaK CIIOCO0 MOTydeHUs] pacTBOPUTENEH, AeruapaTais Kak Crioco0 MOJy4YeHus STHIIeHa. Peakiust TopeHus: CliupThI
kak TtomauBo. CrnuproBoe Opoxenue. @epmentsl. Bogopoansie cBasu. [IpuMmenenue metanona u sta"ona. dusnonornyeckoe aeiicTBue MeTaHoIa U
JTaHOJIa Ha OPraHU3M 4€JI0BEKa. AJIKOTOJIU3M.

MHoroaroMHele CIIUPTHL. DTUIEHITIMKOJb U TIULEPUH KaK MPEICTAaBUTENH NPEICIIbHBIX MHOIOATOMHBIX cIUpPTOB. KauecTBeHHas peakuus Ha
MHOI0aTOMHBIE CIIMPTHI U €€ IIPUMEHEHUE [UIsl PacllO3HABAHMS TVIMLEPUHA B COCTABE KOCMETHYECKUX CpeACTB. IIpakTrueckoe npuMeHeHHe ITUIICHT -
JIMKOJIS U TIIMLEPHHA.

®denon. Apomarnueckue cnuptbl. CTpoeHue MOJEKyIbl eHoma. B3anMHOe BIHSIHEE aTOMOB B MOJieKylie (peHora. XUMUYECKHUEe CBOMCTBA: B3aH-
MOJICIICTBHE C HaTpUEM, THAPOKCHIOM HaTpsi, OpomoM. KauecTBeHHas peakius Ha (EHOI.

[Tpumenenue peHoma.

Kapbonuneshsie coennnenns. KapOonunbpHas rpynma. Anpaeruanas rpynna. Anpaeruasl. Keronst. M3omepus n HomeHkmnarypa. [lomyuenne u
XMMHUYECKHE CBOWCTBA ajbJAErHJI0B. Peakiuy OKuCIIeHUs! U NPUCOEIUMHEHUS albAeruioB. MeTtaHanb (popMaibaeru) U 3TaHallb (aleTaablerua) Kak
NPEJCTaBUTENN MPeAEIbHBIX allbAeru10B. KauecTBeHHbIE peakiMy Ha KapOOHWIBHYIO TPYIIy (peakius «cepeOpsHOTo 3epKaiay», B3auMoJeiicTBUE ¢
rugpokcuoM meau (1)) m ux npumeHeHue A OOHApYXKEHHS MPENENbHBIX ajbJErMI0B B MPOMBIIUICHHBIX CTOYHBIX BOJaX. TOKCHYHOCTBH
anpaeruioB. [Ipumenenue GopManbaeruaa u aleTaibIeruia.

Kap6onoBeie kucnotel. KapOokcunpHas rpymnmna (kapOokcorpynmna). M3omepus um HOMeHKIaTypa KapOOHOBBIX KHCIOT. OJHOOCHOBHBIE
npeneiabHble KapOOHOBBIE KHUCIOTHI. [lodydeHHe OJHOOCHOBHBIX IPEAEIbHBIX KapOOHOBBIX KHUCIOT YKCyCHas KHUCJIOTa Kak IpeICTaBUTENb
MpeieIbHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. XMMHUYECKHE CBOMCTBA (Ha MpHUMEpEe YKCYCHOM KHMCIIOTHI): pEaklMu C MeTalJlaMd, OCHOBHBIMU
OKCHJIaM{, OCHOBaHHSIMH U COJISIMHM KaK MOATBEPXKICHUE CXOJICTBAa C HEOPraHMYECKUMHU KUcIoTamMu. Peakuus sTepudukanny Kak crnocod moaydeHus
CIIOKHBIX 3(upoB. [IpumMeHenne ykcycHoi KuciaoThl. MypaBbuHas kucnora.AuneraTsl. [IpeictaBienue o BBICIINX KapOOHOBBIX KUCIOTAX.

Croxuble 3¢upsl u xupsl. Homenknarypa. Ilogydenne, XuMuueckie cBOWCTBA CIOXKHBIX 3¢(upoB. Peakuus srepudukanuu. CraoxHble d3QUPHI
KaK MPOJYKTHI B3aUMOJICHCTBHSI KapOOHOBBIX KUCIIOT CO cupTamMu. [IpumMeHeHue ClIoKHBIX 3(UPOB B MUIIEBOI U map(roMepHOil TPOMBIIIIICHHOCTH.
Kupbl kak cioxHble 3(QUpBHl TIMIEpUHA M BBICHIMX KapOOHOBBIX KHUCIIOT. PacTHTeNbHBbIE M JKMBOTHBIE JKUpPBI, MX cocTaB. Pacro3HaBanue
pacTUTENBHBIX JKUPOB HA OCHOBaHMM HX HeMpeneiabHOro xapakrepa. Ilpumenenue >xupoB. ['MIponu3 wiM OMBUIEHHE >XMPOB Kak CHocod
MIPOMBIIIJIEHHOTO MOJIY4EHUs COJIei BBICHINX KapOOHOBBIX KUCIIOT.

MBUT4 KaK COJIM BBICIITUX KapOOHOBBIX KUCIOT. Mororue cBoiicTBa Mbl1a. CHHTETUYECKHE MOIOIITUE CPEJICTBA.

12



VYraeBoasl. Knaccudukanus yrneBogoB. Monocaxapunsl. Onurocaxapuabl. Jucaxapunel. HaxoxaeHnue yrieBosoB B mpupoje. Iroko3a Kak
anpreruaocnupt. bpoxkenue rmoko3sl. @pykroza. Caxaposa. ['maponus caxapo3sl. Kpaxman u 1emmono3a Kak OWOJIOTHMYECKHE TOTHUMEPHI.
XUMHAYECKHE CBOKMCTBA Kpaxmalia M IEJUTFOJIO3bI (TUApONH3, Ka4YeCTBEHHAs] PeakKiusl ¢ HOJOM Ha Kpaxmall U €€ MPUMEHEHHUe Ui OOHapyKCHUS
Kpaxmalia B MpoaykTax nutaHus). [IpuMeHenue u Ouojorudeckasi poib yrieBooB. [ToHsITHE 00 UCKYCCTBEHHBIX BOJIOKHAX HA MPHUMEPE aleTaTHOTO
BOJIOKHA. AneTrinerono3a Kinaccudukanus BOJOKOH.

Wnentudukanus opraHMuecKux coeuHeHni. ['eHeTnyeckas cBsA3b MEXIy KJIacCaMU OPraHMYECKUX COeTUHEHHM. THUIIbI XUMUYECKUX peaKkuil B
OpraHUYeCKON XUMUHU.

A3oTcoaepaxaniue OpraHudecKkue coeJHHeHUsl.

AMuHOKUCIOTHL U 6enku. CocTaB U HOMEHKIATypa. AMUHBL. AMuHOrpymnmna. AuuinuH. [lonydenne u XuMHYeCKHUe CBOMCTBA aHWIMHA. AMHHO-
KHCIIOTHI KaK aM(OTepHBIE OpraHNYecKre coequHeHus. M3omepust u HoMeHKIaTypa. bumossipaerii non. [lentumHas cBsa3b. bruonornueckoe 3HaYCHUE
o-aMHUHOKHUCIO0T. O0IacTH MPUMEHEHUSI aMHUHOKHUCIIOT. XUMUYECKUe cBOMCTBAa aMuHOKUCHOT. [lentuapl. [Tomunentuast. Inunun. benku xak npupo-
HbIe Ononoumepbl. CocTaB U cTpoeHre 0eTKoB. XMMHYECKHE CBOWCTBA OCIKOB: THAPOIIN3, JHeHaTyparus. OOHapyXeHHe OEITKOB IMPU MOMOIIH Kade-
CTBEHHBIX (IIBETHBIX ) peakuuid. [IpeBpanieHus OSIKOB UL B OpraHu3Me. bruosiornueckue GyHKIMH OSITKOB.

A3otcoaepixkainue rerepouukinyeckue coequuenus. [lupuaun. [uppoin. [Tupumuaun. [lypun. A3oTucteie OCHOBaHUS.

Hyxneunosslie kucnorsl. Hykneorunsl. KommemeHnTapHble a30TUCTBIE OCHOBAHUS.

Xumus 1 310poBbe yenoBeka. GapMakonornueckass XUMHUS.

Xumus noJIMMepoB

[Monmumepsl. Crenenp nonumepusanuu. Monomep. CTpykTypHOe 3BeHO. TepmoruiacTuunbie noauMepsl. CTepeoperyisipabie moiuMepsl. [lonu-
stuneH. [lomunponunen. [Monuterpadropatunen. TepmopeaktuBHbie moauMepsl. Ddenomopopmanbaeruansie cmodbl. [Inactmaccel. GeHOMIACTHI.
Amunomnnactsl. [lenomnactel. [Ipupoansiii kayuyk. Pesnna. 36ouut. Cunternueckue kayuyyku. Cunternueckue BosiokHa. Kanpon. JlaBcan.

11 kaacc

Tema 1. BaxkHelimme XuMu4ecKkue NOHATHS U 3aKOHBI (8 4acoB)

AtoMm. Xumunueckuit anemeHT. M3otonsl. [IpocTbie U ClOXHBIE BEIIECTBA.

3aKOH COXPAaHEHHSI MACChI BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPAICHUSI SHEPTUU NPU XUMUUYECKUX PEAKIUAX, 3aKOH MTOCTOSIHCTBA cocTaBa. Be-
LIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHS.

ATomHbIe opOuTany, S-, p-, d-, f-anekTpoHbl. OCOOCHHOCTH pa3MEIICHUsI IEKTPOHOB 1O OPOUTAISAM B aTOMax MAJIbIX M OOJBIIMX MEPHUO/IOB.
DHEPreTUYeCcKue ypoBHU, MOAYpPOBHU. CBS3b MEPUOINYECKOTO 3aKOHA U IEPUOANYECKON CUCTEMbI XUMUYECKUX AJIEMEHTOB C TEOPHEN CTPOEHUS aTo-
MOB. KopoTkuii ¥ JUTMHHBIA BapHaHTHI TAOIUIBI XUMHUYECKUX AJIEMEHTOB. [lo10keHNe B IEPHOTUIECKON CHCTEME XUMHYECKUX 3JIEMEHTOB BOJIOPO/Ia,
JJAHTAaHOUJOB, AKTUHOMJIOB U UCKYCCTBEHHO ITOJIyYEHHBIX JIEMEHTOB.
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BanieHTHOCTB 1 BaJleHTHBIE BO3MOXXKHOCTU aTOMOB. [leproaunyeckoe u3MeHeHue BaJeHTHOCTH U pa3MEPOB aTOMOB.

PacuerHble 3a1aun. Berarcnenue mMaccel, 00beMa UM KOJTMYECTBA BEIIECTBA M0 M3BECTHOM Macce, 00beMy WIIH KOJIMYECTBY BEIIECTBA OJHOTO
Y3 BCTYNUBIIMX B PEAKIIMIO WM MOJYYUBIIUXCS B PE3YJIbTATE PEAKIIMH BEIIECTB.

Tema 2. CTpoenue BemecTBa (7 4acoB)

Xumudeckasi CBs3b. Buabl U MexaHW3MBbI 00pa3oBaHUsI XUMUYECKOW cBs3u. MoHHas cBs3b. KatnoHbl u annoHbl. KoBasieHTHass HemoJsspHas
cBs3b. KoBasieHTHas MOJsipHAs CBSA3b. DJIEKTPOOTPULIATEIbHOCTh. CTEIeHb OKUCICHH. MeTaimnyeckas cBsi3b. BomoponHas cBs3b. [IpocTpancTBeH-
HOE CTPOEHHE MOJICKYJI HEOPTaHUUYECKUX U OPTaHUYECKUX BEIIECTB.

Tunbl KPUCTATINYSCKUX PEIIETOK U CBOMCTBA BemlecTB. [I[puyrHbI MHOTOOOPa3us BEIIECTB: H30MEPHSI, TOMOJIOTHS, aJZIOTPOTIHS, H30TOIIHSL.

JdeMoHcTpanuu. MoJieny HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX U METAINIMYECKUX KpHUCTaUIMYecKuX perietok. Dpdext Tunmans. Moaenu mose-
KYJI ©30MEPOB, TOMOJIOTOB.

PacuerHble 3a1a4u. Beruncnenne Macchbl (KOJIMUECTBA BEIIECTBA, 00bEMa) MPOIYKTA PEAKIIMH, €CITU ISl €T0 TOJIYYSHHS JaH PacTBOp C OmMpeie-
JICHHOM MacCOBOM JI0JIEN MCXOJHOTO BEILIECTBA.

Tema 3. Xumnueckne peakuuu (7 4acoB)

Krnaccudukanus XuMHUECKUX peaklnii B HEOPraHUYECKOM 1 OpraHN4eCcKON XUMUU.

CKopocTh peakiiny, ee 3aBUCUMOCTh OT Pa3luYHbIX (PaKTOPOB. 3aKOH JACUCTBYIOMIMX Macc. DHeprus aktuBanuu. Karanus u karanuzatopsl. O6-
paTUMOCTh peakiuil. XuMuueckoe paBHoBecue. CMerieHne paBHOBeCHs MO AelicTBUeM pa3inuuHbixX (aktopos. [Ipunmun Jlelllatense. [IponsBoacTso
CEPHON KUCJIOTHI KOHTAaKTHBIM CITIOCOOOM.

JeMoHcTpanuu. 3aBUCUMOCTh CKOPOCTH PEAKIIMH OT KOHIIEHTPAIMKM U TeMIepaTryphl. PaznoxkeHue nepokcuia BOAOPOIa B MPUCYTCTBUU KaTa-
nu3aropa. OnpeneneHue cpeibl pacTBOpa C MOMOIIBI0 YHUBEPCATBLHOTO HHANKATOPA.

JlaGopaTopHble onbIThl. [IpoBeneHre peakinii HOHHOTO OOMEHa JIJIsl XapaKTEPUCTUKU CBOMCTB AJIEKTPOJIUTOB.

IIpakTuyeckas padora. BnusHue pa3nudabix pakTOpoB HA CKOPOCTh XUMUYECKOM PEAKITUH.

PacuerHble 3agaun. Berurcnenue mMaccol (KOJIHMUECTBA BEIIECTBA, 00bEMa) MPOAYKTa PEAKIIMH, €CJIM U3BECTHA Macca UCXOJAHOTO BEIECTBa, CO-
JIEPIKAILEro ONPENENEHHYIO TOJII0 PUMECE.

Tema 4.PacTBOpsbI (7 4acos)

Hucnepcusie cucteMbl. ictuaabIe pacTBOpbl. CIIOCOOBI BRIpOXKEHUST KOHIIEHTPAIIMH PACTBOPOB: MAacCOBasl JIOJIsl pACTBOPEHHOTO BEIIECTBA, MO-
nsipHast KOHIeHTparus. Komiongaeie pacTBOpHI. 30711, TEIH.

OnektponuTrueckas auccornuanus. CuibHbIC U C1a0ble AIeKTPOIUThl. KHCIOTHO-OCHOBHBIE B3aUMOCHCTBHUA B pacTBOpax. Cpena BOIHBIX pac-
TBOPOB: KHCJIas, HEUTpaibHasi, menouHas. MonHoe npousBeaeHne Boabl. BogopoaHelii mokasarens (PH) pactBopa.
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I'maponus opraHu4eCcKUX U HEOPraHUYECKUX COCIUHEHUMN.

IpakTuyeckasi padora. [Ipurorosnenue pacTBopa ¢ 3aJJaHHON MOJIIPHON KOHILIEHTpaIuen

Tema 5. JnekTpoxumuyeckue peakuuu (5 4acon)

XUMHYECKHNE UCTOUYHUKH TOKA. Pl CTaHAAPTHBIX AJIEKTPOIHBIX MOTEHIIMAIOB. DJIEKTPOJIM3 pacTBOPOB U paciuiaBoB. [loHsATHEe 0 KOppO3UU Me-
TauoB. CriocoObl 3alIUTH OT KOPPO3UH.

Tema 6. MeTanasl (12 yacoB)

[TonoxkeHrne MeTaIOB B MEPUOAMUECKON CUCTEME XUMHYECKHX 3J1eMeHTOB. OOI1I1e CBOWCTBAa METAIIOB. DINEKTPOXUMUYECKUHN Psil HANIPSKEHU I
MeTaisioB. O61Me criocoObl MOMyYEHUS! METAJLIOB.

O0630p METAIJIOB IIABHBIX MOATPYIH (A-TPyI) NEPHUOJUIECKONH CUCTEMbI XUMUYECKUX JIEMEHTOB.

0O0630p MeTauioB TMaBHBIX oArpymni (b-rpymin) nepuoaNYecKo CUCTEMbl XUMUYECKUX SJIEMEHTOB (Me/b, IIMHK, TUTAH, XPOM, JKEJIe30, HUKEIb,
TJIaTHUHA).

CrnnaBbl METaJIOB.

OKcuabl ¥ THIPOKCUIBI METAILIOB.

JemMoncTpanun. O3HakoMiIeHHE ¢ 00pa3llaMu METAUIOB M MX COeAMHEHUN. B3aumoelcTBUE MIETOUYHBIX U IIEI0YHO3EMENbHBIX METAIOB C
BOON. B3auMopeiicTBre MeaH ¢ KUCTIOPOJIOM U cepoid. DeKTponu3 pacTBopa xiopuaa meau (11). OnbITel o KOPPO3UK METAIIOB U 3alllUTE OT Hee.

JlaGopaTopHble onbIThl.B3anMoeiicTBHE IMHKA U Kelle3a ¢ paCTBOPAMH KHUCIIOT U Iesouel. 3HAKOMCTBO ¢ 00pa3iiaMyu METaIOB M UX PyAaMH
(paboTa ¢ KOJUIEKITUSIMHU).

PacuerHble 3a1auyun.PacueTs M0 XUMHYECKUM ypaBHEHUSIM, CBSI3aHHBIE C MACCOBOM JOJIEH BBIXOJa MPOJIYKTA PEAKIMH OT TEOPETUUECKH BO3-
MOYHOTO

IIpakTuyeckasi padora. Pemenue 3xcnepuMeHTAILHBIX 327124 10 TeMe «MeTay.

Tema 7. Hemeransl (10 yacoB)

O0630p cBoiicTB HeMeTaIOB. OKUCINTENIbHO-BOCCTAHOBUTENIbHBIE CBOWCTBA TUITMYHBIX HeMeTaJuIoB. OKCHIbl HEMETAIJIOB U KHUCIIOPOJI0COAEP-
JKallye KACI0Thl. BogopoaHble cOeTMHEHNST HEMETAILIOB.

JemoncTpanuu.O6pasisl HemeTaioB. OOpasiibl OKCHIOB HEMETANIOB M KHCIOPOACOAEpKaUX KUCIoT. ['openue cepsl, docdopa, xemnesa,
Marausi B KUCJIOPOJE.

JlabopaTopHble onbIThbl. 3HAKOMCTBO C 00pa3liaMy HEMETAJJIOB U MX IMPUPOJIHBIMH COeMHEHUsIMU (paboTa ¢ Koyekiusamu). PacnosnaBanue
XJIOPUJIOB, CyNb(aToB, KapOOHATOB.

I'eHeTHueckas cBsI3b HEOPIrAaHUYECKUX M OPIaHUYECKUX BEIIECTB.
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IIpakTnyeckas padora. Pemenne skcnepuMeHTANbHBIX 3a1a4 o TeMe «Hemeramib.

Tema 8. Xumus v ’ku3Hb. (54.)

XuMHS B IPOMBIIUICHHOCTH. [IpUHIUIIBI XUMUYECKOTIO MPOU3BOACTBA. XUMHUKO-TEXHOJIOTMYECKUE TPUHIUIIBI IIPOMBIIUICHHOIO IOJy4YE€HHUs Me-
TaymoB. [IponsBoacTBO yyryHa. [Ipon3BoACTBO cTamu.

Xumus B ObITYy. XMMHUECKasi IPOMBIIIUIEHHOCTh M OKPY’Karollas cpefa.

IIpakTukym 7 4). PemeHne skcriepMMEHTANbHBIX 3a7a4d 110 HEOPTaHWYECKOW XMMUU; PEIICHUE DKCIEPUMEHTAIbHBIX 3a7ad 110 OPraHUYeCKOU
XMMHUU; PELICHUE IPAKTHUECKUX PACUETHBIX 3a/a4; 10JIyueHHe, COOMpaHie U pacliO3HaBaHUE ra3oB.
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3. KajiengapHo- reMaTn4yeckoe mianuposanme 10 kiaace

Hara Ne | Tema ypoka Jomainee 3aganue
IInan. | dakr.
Tema 1. Teoperndeckue 0OCHOBBI OPpraHu4yeckoil Xumum (6 4acos).

1 [Ipenmer wu 3HaueHue opranuueckoi | §1, ymp.o,
XUMHH.

2 Teopust xumuueckoro crpoenust opra- | § 2, yop. 1-5
HUYECKUX COCIMHEHUM.

3 IpakTuyeckas padoraNel «Kaue- | § 3, ynp. 1-4;
CTBEHHOE OIIpefeieHHe yrjepoaa,
BOJ0OPO/Ja U XJIOPAa B OPraHUYeCKUX
BEILIECTBAX).
CocTosiHHE AJIEKTPOHOB B aTOME. § 4, ynp. 1-5
DneKkTpoHHas mpupoAa XuMuyeckux | § 5, yop. 1,2
CBsI3€H B OPraHMYECKUX COECTUHEHUSIX.

6 OcobenHoctu U kiaccuduxanus op- | § 6, ymp. 1-7

TaHUYECKUX PEaKIUil.

Tema 2. IIpeaensHsblie yriesoaopoas (3 yaca).

7 DNEKTPOHHOE W MPOCTpaHCTBeHHOE- | §7,ymp.1-3
CTPOEHHE AJIKaHOB.

8 I'omonoru u u3omeps! ankanos. Ho- | § 8,ymnp.1-3
MEHKJIaTypa aJIKaHOB.

9 Meran.®usndeckue u  xumudeckue | § 9,ymp.4-5

CBOMCTBA aJIKaHOB.

Tema 3. HenpenesabHble yriieBoa0poabl (AJKeHbI, a1KaAHeHbl U AJTKUHBI) (9 YacoB).

10 Crpoenue, n3omepus, HomeHkiIarypa | § 10,ymp.1-3
AJIKEHOB.

11 | Xumudeckue CBONCTBA aIKEHOB. §11

12 | Tlonyuenue u NpUMEHEHHE AJIKEHOB. § 11

17



13

O06001IeHre MpONHIEHHOTO MaTepuaia
mo Teme «AJkeHb». [loaroroBka
MPAKTUYECKON padoTe.

14 | IIpakTuyeckas padora Ne2 «Iloay- | § 12
YeHHe ITWIEHA U ONBITHI ¢ HUMY.

15 | Anxaauensl. CTpoeHME U CBOMCTBA. § 13

16 | Ankaawenpl. XuMHUYecCKHe cBoicTBa. | § 13
[Tonyuyenue. Kayuyk. AnieTuseH.

17 | Crpoenue, HOMeHKIaTypa, uzomepus | § 13
1 (pU3HYECKHE CBOMCTBA QJIKUHOB.

18 | Xumuueckue cpoiictBa ankuHOB. [lo- | § 13

JIY4CHUC U TPUMCHCHHUC AJIKHWHOB

Tema 4. Apenbl (apoMaTH4YecKHe yriaeBoaopoasi) (21 yac).

19

benzon u ero romoisoru. CtpoeHue,
HOMCHKIJIaTypa,u30MCpuA apomMaruic-
CKHX YTJIEBOIOPOJIOB.

§ 14

20

duznueckre 1 XUMUYECKHE CBOMCTBA
OeH3oua.

§15

21

T'omosoru 0ensona. OcoOEeHHOCTH
XUMHUYECKUX CBOUCTB OE€H30I1a HA
IPUMEpPE TOJIYOJIa.

§15

22

I'eneTnyeckas CBsA3b ApOMATHYCCKUX
YTIIEBOJJOPOJIOB C IPYTUMH KIlacCaMu
YTJIEBOJIOPOOB.

§16

Tema 5. IIpupoaHbIe HCTOYHUKH U NepepadoTKa yriieBoaopoaoB (5 4acos).

23 | Ilpupoanslii ra3. [lomyTHbie HETS- § 17
HBIC Ta3bI.

24 | IlepepaboTka He(TH. § 18

25 | I'enermyeckas cBs3b MEXIy pazmmd- | § 18
HBIMU KJIaCCaMH YTJIEBOAOPOIOB.

26 | O0CoOuIeHNe ¥ cUCTeMaTU3alIMs 3Ha-

18



Huii mo teMe «HenpeneanHbIe U apo-
MATUYECKHUE VITIEBOIODOIBD.

27

KonTpoabHasi padora Ne2 nmo teme
«HenpeneJbHble 1 apOMaTHYECKHE
yIJ1€BOAOPOAbD)

Tema 6. Ciuptbl 1 ¢eHOBI 74.

28

AHanu3 pe3yabTaToB KOHTPOJIbHON
paboThr Ne2.

OnHOAaTOMHEIE MPEIEIbHBIC CITUPTHI.
Crpoenue MoseKy, (P yHKIIMOHAIbHAS
rpynna. Mi3oMepust 1 HOMEHKJIaTypa.

§19

29-
30

Bonopoanas cBsizb. CBolicTBa 3TaHO-
na. GU3NOIOrHYECKOe IEUCTBUE
CIMPTOB Ha OPraHU3M YEJIOBEKA.

§19

31

[TonydeHnue u npuMeHEHHE CIIUPTOB.
Pemenue 3amad 1Mo XUMHYSCKUM
YPaBHEHUSIM IIPU YCIOBUU, YTO OJHO
W3 pearupyrorx BEIeCTB JaHO B U3-
OBITKE.

§ 20,3a1a4HKK

32

I'enermueckas CBA3b MNpEaACIbHBIX O/1-
HOATOMHBIX CITUPTOB C YIIJIEBOAOPO-
JaMHU.

§ 20

33

MHoroaroMHble CIUPTHI. DTUIEHTIIU-
KOJIb, TiutiepuH. CBOWCTBA, TPUMEHE-
HHE.

§ 20

34

®enonbl. CTpoeHHe MOJIEKYNbI (PeHo-
na. CpoiictBa ¢eHona. TOKCHYHOCTh
(denomna u ero coenunenuii. [Ipumene-
Hue (eHona

§22

Tema 7.

Anbaeruibl, KeTOHbI 1 KAPOOHOBbIE KHCJIOTHI 94.

35

Anpneruasl. CTpoeHUE MOJIEKYJIBI
dhopmanperuaa. DyHKIMOHATbHAS

§23,ynp.3,4,3an1(c.106)

19



rpynna. 3oMepust 1 HOMEHKIaTypa.

36

CaoiictBa anbaernaos. opmanbie-
TUJ U alleTaNIbJICTH/; TIOJy4YeHUe 1
MIPUMEHEHHE.

§24ymp.16,3a11(c.117-118)

37

ALIETOH — IPEJICTaBUTEINIb KETOHOB.
Crtpoenue mosiekyinbl. [Iprumenenue.

3aaHue B TETpaau

38

OIIHOOCHOBHBIE MpEJIENIbHBIE Kap0o-
HOBBIE KHCIOTHL. CTPOCHHE MOJIEKYII.
@dyHKIMOHaANBHAsA rpynna. M3omepus
Y HOMEHKJIaTypa.

§26ymp.17(c.118)

39

CaoiicTBa KapOOHOBBIX KHCIIOT. Peak-
s arepudukanun. [lomydenne xap-
OOHOBBIX KUCJIOT U IPUMEHEHHE.
Kpartkue cBenenus o HenpeaeabHbIX
KapOOHOBBIX KHCJIOTaX.

[Toarot. K mpaxTtuu padote

40

[IpaxTuueckas padorta Ne3 «Ilomyue-
HUE U CBOWCTBA KAPOOHOBBIX KUCIOT»

§ 27Iloaror. K mnpakrtuu
pabote

41

[IpakTuueckas pabora Ne4 «Pemenue
HKCHEPUMEHTAIbHBIX 33724 Ha PacIo-
3HaBaHUE OPTAaHWYECKHUX BEIECTB)

§ 28Ilogror. K mnpakrtuu
pabote

42

0Q00011IeHYEe ¥ cUCTEMAaTH3alMs 3Ha-
Hui o teMe «Kucnopoacoaepsxaiime
OpPraHUYECKHE COEANHEHUS

ITox.xxouT. Pao.

43

KonTtpouabHnas pa6ora Ne3 no remam
«CnupTsl 1 (PeHOJIbI», «AJbAETrH-
Abl, KeTOHbI», «KapOoHoBbIE KH-
CJI0ThI»

IMOBTOPIIUTH

Tema 8. Ciiosxkuble 3¢pupbl. ZKupbl 3u.

44

Ananus pesynbmamos KOHmMpONbHOU
pabomul No3.

CrnosxHbie 3(UpbL: CBOICTBa, MOJTy4e-
HUE, TPUMEHECHHE.

§29

20



45

Kupsl, ctpoenue xupos. JKupsel B
npupoae. Cpoiicta. [Ipumenenue.

§30,ymp 1-6

46

Moromue cpenctpa. [IpaBuna 6e30-
MAaCHOTO OOpAIICHHSI CO CPEACTBAMHU
OBITOBON XMMUH.

§30,ymp 10-18

Tema 9. Yriesoanl 8u.

47

I'moxo3a. Ctpoenue Mosiekyinsl. On-
THYECKas (3epKajIbHasH) H30MEPHSL.
Du3nYECKUE CBOKMCTBA U HAX0XKICHUE
B nnpupoze. [Ipumenenue. @pykrosa —
M30Mep TIIFOKO3BI.

§31,ymp.8,3a1.1(c.128-129)

48

XHUMHUYECKHE CBOMCTBA IIIOKO3EI.
IIpumenenue.

§31

49

Caxapo3za. CTpoeHHe MOJIEKYIIBI.
CBolicTBa, MpUMEHEHHUE.

§32

50

Kpaxman — npencraBurens npupoa-
HBIX OJIMMEPOB. PUNYECKUE U XU-
Mudeckue cBoicTBa. HaxoxaeHnne B
npupoje. IIpumenenue.

§33

51

[emmrono3a — npeacTaBUTEINb NPH-
poaHbIX noaumepoB. Ouznueckue u
XUMHYECKHe cBorcTBa. HaxoxkaeHue B
npupoje. [Ipumenenue. AneratHoe
BOJIOKHO.

§34

52

ITpakTuyeckas pabora Ne5 «Pemenue
JKCIIEPUMEHTAIIBHBIX 3a7a4 Ha MOJy-
YEHHUE U PaCIO3HaBaHUE OpraHuye-
CKHX BEILECTB)»

§35

53

O0001IeHre 1 cucTeMaTh3anus 34a-
HUHU 110 TEME «YTIIEBOIBLI»

ITOBTOPHUTH

Tema 10. A3oTcoaep:kanue oprann4eckue coeuHeHus 74.
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54

Awmunbl. CTpoeHHe MOJIEKYJl. AMUHO-
rpynna. @u3nyecKkue U XuMHU4ECKHe
cBoiicTBa. CTpoeHHE MOJICKYJIbl aHU-
nuHa. CoiicTBa aHuiuHa. [Ipumene-
HUE.

§36,ynp1-9(c.156),3am.1-
3(c158)

55

Amunokucnotsl. M3omepus u Ho-
MeHkJarypa. CBoiicTBa. AMUHOKHC-
JIOTHI KaKk aM()OTEpHBIC OPTaHUIECKHE
coenuHenus. [Ipumenenue.

3anaHue B TETpaau

56

I'eneTnueckas cBsI3b aMUHOKUCIIOT C
JPYTUMU KJIACCAMU OPraHUYECKHUX CO-
€IUHEHUN.

§37,ynpl0-14,cTp.157

57

benku — npupoansie nomumepsl. Co-
CTaB U CTPOEHHUE.

§38

58

dusnyeckne 1 XMMHYECKHE CBOICTBA.
[IpeBpameHust GEIKOB B OpraHu3Me.
VYcnexu B U3y4eHUH U CUHTE3€e Oell-
KOB.

§39

59

ITonsaTHe 06 a30TcoAEpIKAIINX IeTe-
POLIMKIIMYECKUX COeMHEHUsIX. [Tupu-
quH. [Tuppon. [InpuMuInHOBEIE U ITY-
puHOBBIE OCHOBaHMs. HykiienHOBBIE
KHUCJIOTBI: COCTaB, CTPOCHHE.

§40

60

XuMHA U 310pOBbE YelloBeka. Jlekap-
ctBa. [Ipo0nemsl, cBsI3aHHBIE C IPU-
MEHEHHUEM JIEKAPCTBEHHBIX Mpernapa-
TOB.

§41

Tema 11. Xumus noaumepos 94.

61

IToHsTHE O BEICOKOMOJIEKYJISIPHBIX
coequHeHUsX. CHHTETHYECKHE MOJIH-
MEDBI.

§42

62

Knaccudukanms miacrmace. Tepmo-
TTACTUYHBIC ITOJIMMCPEL. IonmusTHieH.

§43

22



[TonunponuneH. TepMOIIaCTUYHOCTD.

TepMOpeakTHBHOCTb.

63

Cunrernueckue kayuyku. Ctpoenue,
CBOMCTBA, MOJIy4YeHUE U IPUMEHEHHUE.
Cunrernueckue BojiokHa. KanpoH.
JlaBcaH.

§45-46

64

HNuctpykrax no Th. [IpakTnueckas
pabota Ne6 «Pacno3naBaHue TJIaCT-
Macc 1 BOJIOKOH»

§ 47

65

KonTtpouabnas pabora Ned no remam
«Caoxnblie 3¢upsbl. Kupb», «Yr-
JIEBO/IbI», «A30TCO/Iep:KalMe Opra-
HHYeCKHe COeJUHEHHUS»

66

AHanu3 pe3ynbTaToB KOHTPOJIBHOMN
paboTer Ne4,

O06o0uieHne MaTepuaia TEMBI.
Perienune pacueTHBIX 33724 Ha OTpe-
JIeJICHUE MacCOBOM UM 00BEMHOM J10-
JIM BBIXOJ1a TIPOJIYKTA PEAKIIMU OT TEO-
PETHYECKH BO3MOYKHOTO.

67

Hrorosasi kKoHTpOJILHAsI padoTa Mo
KYpCY OPraHu4ecKoil XMMHH

68

AHanu3 pe3y/bTaToB KOHTPOJIBHOTO

UTOrOBOro TecTupoBanus. O6001e-

HHE 3HaHUH 10 KypCy OPTaHMYECKOU
xuMun. Opranuueckas XUMUsl, 4eo-
BEK ¥ MIPUPOJIA.

§48

69-
70

Peszeps
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KanenaapHo- remaTudeckoe njianuposanue 11kiacc

Jlata

IInan.

Pdaxr.

Tema ypoka

I[OMaIHHee 3aJlaHue

Teoperuueckne 0CHOBBI 001LeH XUMHHU
Tema 1. BaxkHelilnne XuMuyecKue MOHITHS U 3aKOHbI (8 yacoB)

1 §1,c.6.8.2-3
XuMmu4ueckun ieMeHnT. Hykimenaer. IToaroroBuThCA K
N3oromsl. KOHTp.pao.
[loBTOpenue npoiienHoro B 10 ki1
Bxonnas kouTponbHas pabota Nel

3 3aKOH COXpaHEeHUsI MacChl U SHEpruu B | §2,¢.9.Ne2-4
XUMHAH

4 [lepuonnueckuii 3akoH. Pactipenene- | §3,c.14-15,Ne 2-4, tecTbl
HUE 3JIEKTPOHOB B aTOMax 3JIEMEHTOB
MaJIbIX MEPUOJIOB.

5 Pacnpenenenue >nexkTpoHoB B atomax | §4,¢.22 Ne 1-5
0O0JIBIINX NMEPUOJIOB

6 [Tonoxenue B [ICXD Bonopoaa, nan- | §5 c.25, Ne4
TaHOWJIOB, aKTUHOUIOB UCKYCCTBEHHO
MOJIYYEHHBIX 3JIEMEHTOB

7 BaneHnTHOCTh 1 BaJICHTHBIE BO3MOXK- §6
HOCTH aTOMOB C.31

No4-7

8 [leproanueckoe N3MEHEHUE BAJIEHT- §6

HOCTH U PaJINyCOB aTOMOB. C.3l1
Ned-7
Tema 2. Ctpoenue BemecTna (7 4acoB)

9 OcHOBHEIE BUABI XUMHYECKOH CBS3U §7,nm0 cTp. 33
WonHas u KoBaJIeHTHas CBSI3b

10 CocraBiieHre IEKTPOHHBIX (hopMyIT §7 c.33-34

24



BEIIECTB C KOBAJIEHTHOU CBSI3bIO

11 Mertauueckas cBsizb. Bogopoanas §8,¢c 37Ne3 tecThl
CBSI3b.

12 [IpocTpancTBEHHOE CTPOEHUE MOJIE- §9,c.43 No5, TecThl
Ky

13 Crpoenue kpuctamwioB. Kpucrammue- | §10,c. 48 Ne5
CKHE PEIIETKH.

14 [TpuurHBEI MHOTOOOpA3Ms BEIIECTB §11,c.51 Ne4-5

15 KonrtpouabHnas padora Ne2 no remam
«BaxxHelinmme xXuMu4yecKkue NOHATHSA
U 3aKOHBI», «CTpOeHHne BeNeCTBay
Tema 3. Xumnueckue peakuuu (7 4acoB)

16 Knaccudukanus XuMHU4ecKux peak- §12,c 58 Ne 1-3,
10507 5-7

17 Krnaccudukanus XUMHIECKHX peak- §12,c 58 Ne 4,,
§8050% 8-10

18 CKOpOCTh XMMHUYECKUX PEAKIUi §13,recthl

19 Cxopocth xumuueckux peakiuit. Ku- | §13,koHcrexT
HETHUYECKOE YpaBHEHUE PEaKIIUu.

20 Karamms §14,¢.70,Ne 4 TecThr

21 Xumudeckoe paBHoBecue U ciocodbr | §15,¢.73,Ne3,3anaun
€ro CMEeIICHUS

22 Ypok-0600111eH1e 110 TeMe «XuMude-
CKHE PEaKIINI

Tema 4. PactBopsl (7 4acoB)

23 JlucniepcHbIe CHCTEMBI §16

24 CrniocoOslI BIpakeHUs! KOHIeHTparuu | §17
pacTBOpOB ,c. 81 3ax.1,2

25 Pemenue 3aga4 Ha NPUTOTOBIICHUE §17
pacTBopa OIpeIeIEHHON MOJISIpHOI ,c. 81 3an.3.4.

25



KOHICHTpAaluK

26 IIpakTnyeckas padora Nel Ilpuro- | [loaroroButs oTUET
TOBJIEHHE PACTBOPA € 32ITAHHOI MO-
JISPHOM KOHIIEHTPauuei
27 DNEKTPONIUTHYECKAs JUCCOLIUALIMS. §19c¢ 88,No 2-7
Bonopoansiil mokazaresb.
28 Peakiiuu moHHOro oOMeHa §20,c. 92 Ne2-5
29 I'unponu3s oprannueckux u Heopranu- | §21,c.97 Ne6-7
YECKUX COCIMHEHUN
Tema «JiieKTpoXUMHYECKHE peakuum»(S 4acoB)
30 XHUMHYECKUE UCTOUHUKH TOKA §22,c 102.Ne5-6
31 Psan ctannapTHBIX 37€KTPOAHBIX 110~ §23,c.107.Ne8-9
TEHI[MAJIOB
32 Koppo3sust metamio u ee npeaynpex- | §24, c.112,Ne4-5
JICHHE
33 DNEKTPOIN3 §25, c. 118 Ne4,6. IToaroro-
BUTHCS K KOHTp.paboTe
34 HToroBasi KOHTpoJIbHasi padoTa Ne3
3a | mosyrogue no pasaeny «Teope-
THYECKHE OCHOBBI XMMHM)
Tema 6. MeTtasibl. (12 yacoB)
35 OO6m1ast XxapakTepruCTUKa METAIIJIOB §26,c. 123 Ne 6-7,recThl
36 0030p MeTaTHYECKHX 31eMeHTOB A- | §27,c. 131 Ne4-5,9
TPy
37 OO0muii 0030p METAUTMYESCKUX dJIe- §28,c.134
MEHTOB b-rpynn Ne3-4,rectsl
38 Menb §29,c. 137Ned
39 [unk §30, c. 140,Ne4
40 Tutan u xpom §31,c 145,Ne2,3
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41

Keme3o, HUKEIb, IJIATHHA

§32,¢.149Ne3-4, TecThl

42 CrutaBbl METaJIIOB §33,c.154Ne5-6
43 OKcubl ¥ TUIPOKCUIBI METAJIIOB §34,c.160Ne5,§35 npoun-
TaTh
44 IIpakTnyeckas padora Ne2 Pemre-
HHe JDKCIePUMEHTAIBHBIX 33124 M0
Teme «MeTaslibl»
45 Pewenue 3amau [ToaroroBurscs K
KOHTp.paboTe
46 KonrpoabsHas padora Ne4 mo teme
«MeTayabny
Tema 7. «Hemetramibi» (10 yacoB)
47 O0630p HEMETAIIOB §36,c.165Ne2
48 CgoiictBa 1 npuMmeHeHne BaxHenmux | §37,c.172Ned, recthr
HEMETAIJIOB
49 CaoiicTBa 1 npuMeHeHne BakHeHmmx | §37,c.172Ne6
HEMETAIJIOB
50 O6mras xapakrepucTruka okcuaoB He- | §38,c.179Ne6
METAJUIOB U KUCJIOPOI0COACPKAIINX
KHUCJIOT
51 OxkucnurenbHble CBOMCTBA a30THOM 1 | §39,c.183Ne4
CEpPHOM KHUCJIOT
52 CepHas KUCJIOTa ¥ a30THAs KUCIOTHL. | JlomomHuTensHas TuTepa-
Wx mpumeHenwue. Typa
53 Bonopoansie coenMHeHNsI HEMETAI- §40,c.186Ne3,3anaun
JIOB
54 I'enernueckas cBsi3b Heopranwdyeckux | §41,c.189-B, Tectsl, napa-
Y OPraHUYECKUX BELIECTB rpag 42
55 IIpakTnueckas padora Ne3. Peme- | oTuer

HHeE IKCIIEPUMEHTAJBHBIX 32124 10
Teme «HeMeTaJIbD»
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56

KonTpoabHasi padora Ne 5 mo teme
«HemeTtanib»

Tema 8 Xumusi v 5ku3Hb ( S yacoB)

57 XuUMHS B IPOMBITIUICHHOCTH. [IpuH- §43,c.198Ne6,7
IIUIIBI IPOMBIIIIEHHOTO TPOU3BOICTBA
58 XUMUKO-TeXHOJOTn4Yeckue npuHIuIbl | §44,c.203Nel
MIPOMBIIIJICHHOTO TTOJTY4€HHUS METall-
noB. [Ipon3BosicTBO UyryHa.
59 [Tpou3BoacTBO cTaNN §45,c.208Ne4
60 Xumusi B ObITY §46,c.213tecTh
61 Xumuyeckasi MpOMBIIUIEHHOCTb U OK- | §47,c.217Ned
pyXaromas cpesia
Tema 9 «IIpakTukym. O000mIeHHE»
62 ITP/P Ne4 PenieHue dKcniepuMeH-
TAJBHBIX 32/124 110 OPraHUYecKoi u
HEOPraHu4ecKOi XMMHH
63 ITP/P NeS PemieHne npakTH4eCKHX
pacyeTHBIX 33124
64 ITP/P Ne6 Ilosydenue coOupanue u
pacno3HaBaHue ra3oB
65 [ToaroroBka Kk KOHTPOJILHOM paboTe
66 HToroBasi KOHTpoJIbHasI padoTa Ne6
67 AHanu3 KOHTPOJIbHOM pabOTHI.
O060011eHNEe TPOIJIEHHOTO MaTepuaa
68 Pezeps
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