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IosicHUTE/IHLHAA 3AIIHCKA

denepanbHbIid TOCYIapCTBEHHBINA 00pa3oBaTeNbHbIA CTaHAapT 00LIEro 00pa30BaHus, a TAKKE OCHOBHBIE UJIEU U MOJOXKCHUS
[TporpamMmsl pazButus U (GOPMUPOBAHUS YHUBEPCAIBHBIX YUYEOHBIX NEHCTBUI U1l CpeaHero (ImOaHOro) obmero oOpa3oBaHus
COCTaBJISIFOT OCHOBY IpeyiaraeMoii padoueid mporpamMmmal.

Ota mporpamMma JIOTUYECKH MPOAOKACT MPOTrpaMMbl Ajisi HA4YaJdbHOTO OOLIEr0 MU OCHOBHOrO 0OHIETo oOpazoBaHUs B
00NlacTy Pa3BUTHS BCEX OCHOBHBIX BHUJOB JACATENBHOCTH 00Y4YaeMbIX, MPEACTABICHHBIX B HUX. OHa COCTaBJ€HA C yYETOM
0COOEHHOCTEH, KOTOpbIe OOYCJIOBJICHbI, B MEPBYIO OYEPEb, MPEIAMETHBIM COACPKAHMEM W TICHXOJIOTMYECKUMM BO3PACTHBIMHU
O0COOEHHOCTAMU 00y4YacMBbIX.

[To3HaBarenbHas JESATENbHOCTh MPU M3YUYEHUM Kypca XMMUU Ha 0A30BOM YPOBHE MIPAET BEAYLIYIO POjb B Pa3BUTHU
OCHOBHBIX BHJOB Y4YeOHOM NEATENLHOCTUM CTAPIICKIACCHUKOB: BIAJAETh METOJAaMM HAy4YHOTO TMO3HAHMS, MOJHO M TOYHO
BbIPQKAaTh CBOM MBICJIHA, XapaKTepU30BaTh, OOBIACHATH, KIACCU(UIMPOBATH XUMUYECKHUE OOBEKTHI, padoTarh B TPYIIIE,
apryMEHTUPOBATh CBOIO TOUKY 3PEHUS, HAXOAUTh, UCTIONIb30BaTh PA3IMUHbIE UCTOYHUKHA UH(OPMALIUK U MPEACTABNIATh B YCTHOMH
Y MUCbMEHHOMN peun pe3ysibTarhl €€ aHalu3a.

Onna u3 3amad oOy4yeHUs B CpeAHEH IIKoJe — ONpeAciCHUE MAajbHelel o0pa3oBaTeNibHOW TPAaeKTOPUM U
OTBETCTBEHHOTO BbIOOPA YKU3HEHHOTO U MPO(ECCUOHATILHOTO MyTH. [1Jis peleHust 3ToH 3a1a4u CTApUICKIACCHUKH MTPU U3y YEHUU
XMUMHUU JIOJDKHBI MCHOJB30BaTh MPUOOPETEHHBIN HA yPOKaX XMMHHU OMBIT AEATEILHOCTUA B MpodeccuoHanbHol cdepe u odoi
JKU3HEHHOMN CUTYalWH.

CornacHo 00pa30BaTEIbHOMY CTAHJAPTY, [JIABHBIC Ueal CPEOHe20 00uiez0 00pa308anus COCTOT:



1) B mpuoOpeTeHNM 3HaHUH, YMEHUI U CTOCOOOB ACATEIBHOCTH, CHOCOOCTBY FOLIMX (POPMHUPOBAHMEO LIETOCTHOTO MPEACTABICHUS

0 MUDE;
2) B pa3BHUTHUU OMbITA PA3HOOOPA3HOM NEATENBHOCTH, CAMOITO3HAHUS M CAMOOTIPEACTICHUS,
3) B 0CO3HAHHOM BbIOOPE MHAMBUAYAIBHON 00pa30BaTEIbHOM TPACKTOPUH M MPOPECCUOHATBHON AEATETLHOCTH.

Bornbioi BKIag B TOCTMXKEHHME THX TENel CpeaHero oOmiero oOpa3oBaHUS BHOCHUT UZYUEHUE XUMUU, KOTOPOE TIPU3BAHO

obecneuumo:

1) popmMupoBaHHE €CTECTBEHHO-HAYYHOH KApPTUHBI MUpPA, B KOTOPOH CHCTEMA XMMUYECCKUX 3HAHWUN SIBISETCS €€ BAKHEUIINM

KOMITOHCHTOM

2) Pa3BUTUC HMHTCIUICKTYAJIbHOI'0O M HPABCTBCHHOI'O NMOTCHIIMAIA CTAPUICKIACCHHKOB, (pOpMI/IpOBaHI/Ie Y HHX OJKOJIOIMYCCKH

IPaMOTHOTO B yY€OHON U MPO(PECCUOHANBHON NEATEILHOCTH, a TAKKE B OBITY,

3) OCO3HAaHME VY CTaApIICKIACCHUKOB HEOOXOAUMOCTH B PA3BUTHM XUMHUHM M XUMUYECKOW MPOMBINIJIEHHOCTH, Kak

MPOU3BOJUTEIBHOMN CUJIBI OOILIECTRA;

4) MOHUMaHHUE HEOOXOUMOCTH O€30MACHOr0 OOpAIICHUS C BEUIECTBAMU U MaTEPUAIaMK, UCIIONIB3YEMbIMA B MPO(ECCUOHATBHOM

W TIOBCETHCBHOMN JKU3HMU.

Ienamu usyuenusn xumuu @ cpeoHeil WiKone AeaAA0MCA:



1) BUJCHUE W MOHUMAHUEC 3HAYUMOCTH XMUMHUYCCKMX 3HAHMU IS KAKIOrO 4YJICHA conmymMma, yMCHHUC OLCHHBATh PA3JIMYHBIC
q)aKTBI N ABJIICHUA, CBA3aHHBIC C XUMHWYCCKHUMH 00BEKTAMH M npooccCaMn Ha OCHOBC 0OBEKTUBHBIX KPUTCPUCB H

ONPEACTEHHON CUCTEMBI LIEHHOCTEH, (POPMYIHPOBATh U OOOCHOBBIBATH COOCTBEHHOE MHEHHE U YOESKIICHUE,

2) MOHUMAHKWE POJIM XUMHHU B COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHE MUPA U UCTHOJIb30BAHME XUMUYECCKUX 3HAHWUN ISt
OOBSICHEHHST OOBEKTOB M MPOLECCOB OKPYXKAOWICH JCHCTBUTEIBHOCTH — MNPUPOJHONW, COLMAIBHON, KYyJBTYPHOM,

TEXHUYECKON CPEJIBL,

3) dopmupoBaHHE Yy CTApIIEKIACCHUKOB MPU M3YYCHWH XMMHH ONbITA MO3HAHWS W CAMONO3HAHMWS C MOMOUIBIO KITFOUEBBIX
KOMITETEHTHOCTEH (KITFOUEBBIX HABBIKOB ), KOTOPBIE UMEIOT YHUBEPCAIBHOE 3HAYCHUE [T PA3JIMYHbIX BUAOB EATEIBHOCTH, —
NOKCKA, aHainn3a U 00paboTKM MHQPOPMALMK, W3TOTOBICHUE MH(POPMALMOHHOTO MPOAYKTA W €r0 MPE3CHTALMK, MPUHATHS
pelIeHnii, , KOMMYHHMKAaTUBHBIX HABBIKOB, O€30MAacCHOr0 OOpalleHHs C BEUICCTBAMHK, MarcpuajlaMM M MPOLECCaMH B

NOBCEIHEBHOM KM3HU U MTPO(YECCHOHAIBHOMN NEATENBHOCTH.

MeToauueckue 0COOEHHOCTH Kypca
Conepkanue Kypca pean3yercs U3 pacuéra 1 4 B HEACHIO. DTOT JIMMUT BPEMEHU U OOYCIABIMBACT PSAJ METOIAYECKUX
0COOEHHOCTEH Kypca.
HzydeHne xumun Ha 0a30BOM yPOBHE alpHOPH HE TOTOBUT CTapUICKIACCHUKOB K caade EI'D mo xumum. [Tostomy B
NOCTPOCHUHU KypCca KUCMOJIb30BAH @HMPOROUEHMPUUECKUil ROOX00, TP KOTOPOM O0yUYEHHUE MPEAMETY MPOUCXOAUT HA OCHOBE
y4éTa UX MHTEPECOB, CKJIOHHOCTEH M OCOOEHHOCTEH, BMECTO XEMUOUCHMPUUECKO20 HOOX00a, TIPU KOTOPOM O00yYECHHUE XUMHHU

CTPOUTCA Ha OCHOBC IPUHIOHUIIOB U MCTOAOB ITIO3HAHUA CaMOM XUMUMH.



Huzkas MoTHBaLMs M3y4YeHUs XUMHU OOJBIIMHCTBOM YYAIMXCS TYMAHUTAPHBIX, (PU3MKO-MATEMATHYECKUX KIJIACCOB U
HIKOJI OOYCIIOBJIEHA €€ CTaTyCOM KaK HEMPO(PWIbHON TUCHUILTMHEL. [103TOMY C LEBIO MOBBIMICHUAS UHTEPECA K XUMUHU Y TaKUX
CTAPIIEKIIACCHUKOB MPEAYCMOTPEHO YCHIICHUE TNPUKIIAJHOTO XAPAKMEPa COACPKaHWS W TO3HABATEIBHOW NEATEIBHOCTH NPU
O00y4EHUM JAHHOTO Kypca, T. €. CBSI3M XUMHUM C MOBCECAHEBHOW >KM3HBIO YeNOBeKa. Tak, B Kypce OpPraHM4eCKOW XUMHUHM Ha
0a30BOM yPOBHE NPeUIaracTcs u3y4eHue pasaena «OpraHndeckas XuMusl 1 00LIECTBOY» , KOTOPBIA 3HAKOMUT CTAPIICKIACCHUKOB
C OCHOBaMH OWMOTEXHOJIOTMM W XUMHUU MOJMMEPOB. A B Kypce OOWICH XUMHH B pa3ieiiec « XUMHUS U COBPEMEHHOE OOLIECTBOY
paccMaTpuBacTCs TeMa « XMMHYECKas TPAMOTHOCTh, KaK KOMITOHEHT OOLIEH KyJIBTYypPbI YEIIOBEKA», (POPMUPYETCS YBAKCHHUE K
WHCTPYKUMSM MO SKCIUTyaTauuyd OBITOBBIX MPUOOPOB W MPENAparoB, a € LENbK MPABWIBHOIO YXO0Ja 34 TPUKOTAKHBIMU
U3JIENHUSIMH (YMCTKOW, CTUPKOM, CYIIIKOM, YTHOKKOMH ), — YMEHUE YNTATh UX ITHUKETKH.

Y4eOHblif Marepuasl Kypca XMMUM Ha 0a30BOM YPOBHE M3JI0KEH HE B CYXOM IMJAKTUYECKOM Qopmare, a ghopmame
cobecedosanun ¢ OOy4yarOUMMCS Ha OCHOBE PEATU3alMy MEKIPEIMETHBIX CBSI3€H C MUPOBOM XYIO’KECTBEHHOM KYJBTYPOIA,
JIATEPATYPOH, JIATEPATY PO, HCTOPHUET.

YculieHne ryMaHuTapu3alii B 00yYEHUM XMMUU B KJIAccax M MIKOJIaX T'YMAaHWTAPHOTO MPO(Uis TPOBOAUTCS C MOMOIIBIO
METOOB, MPUEMOB U CPEACTB, MPUMEHIEMBIX MTPU U3YYCHUH TYMAHWUTAPHBIX AUCLUIUIMH. Hanpumep, XOpoumid pe3yiapTaT KaKk
JUIsl AHOCTPAHHOTO $A3BIKA, TaK M Ui XUMHUHU, HAET MCMOIB30BAHME XUMHUYECKOTO MATEPHAIa HA COOTBETCTBYIOLIEM SI3BIKE
YYalMMHUACS [IKOJI U KJIACCOB ¢ YIITYOJIEHHBIM W3YYEHUEM MHOCTPAHHOTO s3biKa. B¢ 0onbmmit 3pdexT maas o0oux npeaMeTon
OyJeT TOCTUTHYT, €CIIK K TOA00PY XMMHYECKOIO MaTepHaia Ha HHOCTPAHHOM SI3bIKE MTPHUBIICKAKOTCS U CAMH YYaIMECS, KOTOPBIE
HAXOAAT W MPEACTABISIOT MHPOPMALKIO O PA3BUTHH XUMHUUYECKOM HAYKH U MPOMBIIIJIEHHOCTH B CTPAHAX M3y4aeMOro SI3bIKa U O

PONM YYEHBIX-XMMHKOB 3THX CTPaH MPW TMOATOTOBKE COOOLICHWIA W MPE3CHTAUMM MO 3aAaHusM pyOpukm «Hcmonb3yiite



JOTIOJIHATENBHY O WH(POPMALIMIO M BBIPA3UTE MHEHHE». B CBOIO ouepenp, 3TO MO3BOJSET Pa3BUBATH MX HMH(POPMALMOHHO-
KOMMYHHKATUBHYI) KOMIIETEHTHOCTb.

B knaccax (pu3rko-mMareMaTiueckoro npo(uiis TEMBbI, CBI3aHHBIE ¢ PU3MKOI M3yYarOTCs HA OCHOBE aKTUBHBIX Qopm (Oecen,
JUCITYyTOB, YPOKOB-KOH(EPEHUMI), YTO MO3BOJSET 3HAUUTENBHO YBEJIMUYHUTH IO CAMOCTOSTENBbHOW padoThl yyammxcs. Tak,
HANpUMEpP, paccMaTpuUBacTCs y4eOHBIA MarepHall MO0 CTPOCHUIO aroMa W BEUIECTBA, HEKOTOPBIM AacleKTaMm (U3WYECKOH WU
KOJUTOMIHOM XMMUM, Ta30BBIM 3aKOHaM. Takoil MHTErpaTUBHBIA MOAXOA K OOYUEHUIO XMMHAHM HAa 0Oa30BOM YPOBHE W MO3BOJISET
(OopMUPOBATH NEIOCTHYIO €CTECTBEHHO-HAYYHYIO KAPTHHY MHPA.

Xumuueckuili IKCREpUMEHm U pacuémmuovle 3a0auu no opmynam u ypagHeHuam B Kypce 0a30BOro ypoOBHS H3-3a
HEOONBIIOrO JIMMHTA BPEMEHM HCIIOJIB3YIOTCS HECKOJBKO HMHAYE, Y€M B OCHOBHOH IIKOJE M TMPU M3YYCHWWM XHMHH Ha
yrayOnéHHOM YPOBHE.

VYBENWYEH YACIbHBIA BEC JAEMOHCTPAMOHHOIO 3KCIEPUMEHTA W YMEHbUIEH — Ja00pPaTOPHOrO y4YeHHUECKoro. [lostomy
PEKOMEH/IyEM MPU BBINOJHEHUHM ACMOHCTPALMOHHOIO SKCIIEPUMEHTA IMPOKO MPHUBIICKATh YUYAIIMXCS B KQUECTBE aCCUCTEHTOB
yuutens. KpoMe 3Toro, ¢ meiiblo 3KOHOMUM BPEMEHH M YCUJICHHSI HArJIsAHOCTH HA YPOKAX XUMUM MPEAIaracTcsl MCOJIb30BAHNE
BHAJICO(PPArMEHTOB M BUJCOMATEPHAJIOB, & TAK)KE KOJUICKIMM, MOATOTOBJICHHBIX K K&KAOMY YPOKY XHMHHA HA OCHOBE PUCYHKOB-
KOJUTaXeH U3 yueOHUKOB.

UYToOBbl peajin30BaTh B3aUMOCBSI3b KAYECTBECHHON M KOJTMYECTBEHHON CTOPOH M3y4YaeMbIX XUMUYECKUX OOBEKTOB, — BELIECTB
W PEAKLMii, — pacu€THBIC 334a4i N0 POopMyIaM M YPaBHEHHIM, HEOOXOAUMO TAKKE YBETUUYHUTH yACTbHBINA BEC CAMOCTOSTEIBHOM
padotsl yuammxcs. C 3TOH LENbI0 paCUETHBIEC 33Ja41, TPUBEIEHHBIC B KOHIIE KaKAO0ro naparpada yueOHMKOB, OLICHUBAOTCS U

KOMMEHTHPYIOTCS YYATEIIEM HA MPOTSHKEHUHA 3—5 MUHYT B HAYAJE KOXKAOTO YPOKa.



Packpvimue ceéasu uzyuaemoz2o mamepuaia ¢ 0yoywiei npoeccuoHaibHoU 0eameibHOCHIbI0 GbINYCKHUKA CPeOHel
WIKOJIBl CROCOOCMEYem YCUNEHUI0 MOMUGAUUU YUAUWUXCA K U3YUEHUI0 HEeNpOQUIbHOU OUCUUNAUHBL. DTO MOXKET OBITh
JOCTUTHYTO 4Y€pE3 BBIMOJIHEHUE CTAPLICKIACCHUKAMH 3aJaHuii ¢ oOmel TtemMatukoil «lloaroroBeTe COOOLICHHE O TOM, Kak
CBSI3aHbI CBEJICHMS KOHKPETHOM T€MBI ¢ BoIOpaHHOM BaMu BY3om wiu ¢ Oyayuieit npodhecCHOHANBHOM NEATEILHOCTHION.

Bonbmyro posib B MHTErpalMy 3HAHWH CTAPUIEKJIACCHUKOB MO XUMHUU M APYIMM NPEeAMETaM WIPaOT  ¢hunocogckue
Kamezopuu U 3aKOHbl, HAPUMED, 3aKOHbI MEPEXOAA KOIMYECTBEHHBIX OTHOIICHWH B KAYECTBEHHBIE, €IMHCTBA M OOPHOBI
MPOTUBOIOJIOKHOCTEH MM KaTEropusi «OTHOCUTEILHOCTH MCTUHBI). Tak, B XOJE€ JUCKYCCUU O CYTH MEPUOJUYECKOrO 3aKOHA
yydaimecs NpuxosiT K BHIBOY O MPUYMHHO-CIICICTBEHHON CBS3M MU3MEHEHUN CBOMCTB 3JIEMEHTOB M 00pa3yeMbIX UMM BEIICCTB
OT 3aps/I0B U3 aTOMHBIX SIJIEP WM O JBOWCTBEHHOM IMOJIOKEHWM BOJOpPOAA B MEPUOAMYECKON cucteme. [Ipu paccMoTpeHHH
KJTaCCU(PUKAIIMA XUMUUYECKUX DJIEMEHTOB W 00pa3yeMbIX WMHU MPOCTHIX BEIICCTB (METAJIBI M HEMETAUIBI) M COCAUHCHMIA
(OKCUBI ¥ TUAPOKCH/IBI) HA OCHOBE OTHOCUTEJILHOCTH UCTUHHOCTH O0YYaOIIMECS OCO3HAHHO PacCMaTPUBAIOT 0a30BbIC MOHATUS
Kypca: CTPOEHHE aroMa W BUJbl XUMHYECKUX CBS3CH, TUIbI KPUCTAUIMYECCKUX PEIIETOK M (PU3NYECKHUE CBOMCTBA BEUIECTB,
am(OTEPHOCTb.

OpuH 4ac B HEENIO, OTBEAEHHBIM HAa U3YUEHUE Kypca, MPEANOIaracT LMPOKOE UCIOJIb30BAHNE JICKUUOHHO-CEMUHAPCKOUL
Ghopmol nposedenusn yueOHvIX 3aHAMUL. DTO TO3BOJISIET CTAPIICKIACCHUKAM HE TOJBKO 3(()EKTUBHO YCBAUBATh COJACPIKAHUE

Kypca, HO M TOTOBUT X K MTPOAOJLKEHUIO 00pa30BaHKs B BBICIIEH LIKOJIE, T1IE Takas popma npeodnaiaceT.

OO0mas xapaKTepucTHKA Kypca

OcoOeHHOCTH colEp KaHusl 1 METOAMYECKOTO TOCTPOoeHUsI Kypcea chopmupoBanbl Ha ocHoBe DI'OC COO.



1. Conepkanue Kypca BBICTPOEHO JIOTHYHO M AOCTYNMHO B COOTBETCTBHHM C CHUCTEMHO-ACATEIBHOCTHBIM MOIXOIOM HA
OCHOBE UEPAPXHU YUEOHBIX MPOOIEM

2. B 10-om Kkacce CTapLIEKIACCHUKM 3HAKOMSATCS ¢ OOrarbiIM MUPOM OPraHMYeCKMX BEIIECTB HA OCHOBE pealM3allu
UJICH B3aUMOCBSI3M XUMHYECKOTO CTPOCHUS 3THX BEMIECTB € UX CBOHCTBAMM M MPUMEHEHHUEM

3. Copaepxxanue Kypca oOwei xumMun B 11-0M Kimacce cnocoOCTBYET (POPMUPOBAHUIO €AUHOW XUMUYECKOH KApTHHBI MUPA
Y BBITYCKHUKOB CPEIHEH MIKOJIbI IyTEM PACCMOTPEHUS OOIIMX ISl HEOPTAaHWYECKONW M OPraHuYeCKOM XUMHUW TIOHSITHN, 3aKOHOB U
TEOPHUH.

4. 3yueHne Kypca IpOBOAUTCS HA OCHOBE COYETAHUS TEOPUH M MPAKTUKK MPOOIIEMHOTO 0Oy4YEHHU U MOJIa4l MaTepuaia B
JIOTUKE HAYYHOTO MO3HAHUSI.

5. TeopeTHUECKHE MOJIOKEHUST KypCa IIMPOKO MOAKPEIUIEHBl JAEMOHCTPALMOHHBIMA XHUMHYECKHUMH SKCIEPUMEHTaMMU,
71a00PaTOPHBIMHA OMBITAMH M MPAKTUYECCKUMH pabOTaMu.

6. Peanusyercs MHTErpanus COACPKAHUS Kypca ¢ MPEAMETAMHU HE TOJIIBKO €CTECTBEHHO-HAYYHOTO, HO U TYMaHUTAPHOTO
LUKJIOB.

7. JIOCTH>KEHUIO TPEAMETHBIX, METANPEAMETHBIX U TMYHOCTHBIEC PE3YJILTATOB CIIOCOOCTBYET CUCTEMA 33aJaHuil B (hopmare
peduiekCcuu: TPOBEPBTE CBOM 3HAHWS, MPUMECHUTE CBOM 3HAHWS, WCIOJB3YHTE MOMOIHUTENBHYIO WH(OPMALMIO U BBIPA3HUTE
MHEHHE.

8. PackpbIBacTCs poiib POCCHHCKHUX YUEHBIX B CTAHOBICHHHA MUPOBOMH XMMHUYECKON HAyKH, YTO CIIOCOOCTBYET BOCITATAHUIO

narpuoTu3Ma u HALMOHAJILHOM CaMOI/II[eHTI/I(i)I/IKaHI/II/I.
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9. Kypc peanusyer cBsi3b y4eOHOH IUCLMIUIMHBI C YKU3HBIO, YTO CIOCOOCTBYET YCHJICHWIO MOTHMBALMM YYallUXCS K
W3YUYECHUIO0 HEMPODUIBLHON XUMUU YEPE3 PACKPBITHE CBA3HM M3y4aeMOro marepuaia ¢ Oyayiieid o0pa3oBaTebHOM TpacKTOpUEH U
npo(deccnoHabHON NEATENBHOCTH.

10. B xypce npeacTaBieHbl COBPEMEHHBIE HAMPABJICHNS PA3BUTHSI XMMHUUECKON HAYKH W TEXHOJIOTHH.

11. B Kypce Haum OTPaKEHUE OCHOBHBIE COACPKATEIIBHBIC JTMHUM:

e «Bewecmeoy — 3HaHUS O COCTaBE, CTPOCHUM, CBOMCTBAX ((PU3NYECCKUX, XUMMHUECKHX M OMOJIOTMYECKUX ), HAXOKICHUN B

IIpupoac u MnmoJaIy4CHHUH BAKHEHUIIINX XUMHYECKUX BCHICCTB,

o «Xumuueckaa peakyusy» — 3HaAHUS O TPOLECCAX, B KOTOPBIX MPOSBISAIOTCS XUMUYECKAE CBOMCTBA BELIECTB, YCIOBUAX MX

NPOTEKAHUS U CIIOCO0ax YIpaBJICHUs UMU;

o «llpumenenue eeutecme» — 3HAHUS B3AMMOCBS3M CBOMCTB XMMHUYECKHX BELIECTB, HAMOOJEE HCIOIB3YEMBIX B OBITY,

MPOMBILIJIECHHOCTH, CEJILCKOM XO3SMCTBE, 3IPABOOXPAHCHUH W HA TPAHCIIOPTE,

o 3bIK Xumuu» — CHACTEMA 3HAHWKA O BAKHEHIIMX MOHATHAX XMMHM M XMUMHYECKOW HOMEHKIIATyPEe HEOPraHWYECKUX W
oprannveckux BemectB (MIOITAK u TpuBHaNbHOWN), BIIaJCHUE XUMUYECKOU CHMBOJIMKOW M €€ OTPAKCHHEM Ha MUCHME,
—XUMHWYECKUMH 3HAKaMH (CHMBOJIAMH), (OPMYJIBI M YPABHEHHMSI, a TAKXKE MpaBUIIa EPEBOAA HHPOPMALIMK C POAHOIO SI3bIKA

HAa SI3bIK XUMUHU U 00OPATHO.

MecTo npeamMeTa B y4eOHOM IJIaHe
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Kypc xumum B cpeneit mikosie npeaycMarpuBaetcs deepaibHbIM TOCYIapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHIAPTOM Kak
COCTaBHAs YacCTh MPEIMETHOM 007acTh « ECTECTBEHHO-HAY YHBIE TTPEAMETHD.

Xumus BKJIIOUEHA B pazfesi 0a3ucHOro yueOHOro mjaaHa cpenneit mkoibsl «Coaep:kaHue, (GOpMUPYEMOE yHUACTHUKAMU
00pa3oBaTenbHOIO MPOLECCa», OATOMY 00YYarOLIMECS MOTYT BBIOpATh XMMHUIO Kak Ha 0a30BOM, TaK M Ha yIITyONEHHOM YPOBHE
WK K€, B KAUECTBE aIbTEPHATUBBI BIOPATh MHTETPUPOBAHHBIN KYpC « ECTECTBO3HAHUE.

B OazucHoM yueOHOM TIuiaHe 001e0o0pa3oBareIbHbIX OPraHM3alyii M3yYeHHE XMMUW MPOBOAMTCA M3 pacyéra 1 yac B
Henento (70 yacoB 3a aBa roga 00y4YeHHUs ), B COOTBETCTBUHU C KOTOPLIM U pa3paboTaHa AaHHas padoyas mporpamma rno XuMuu JUist
cpeaHero o0mero oopa3oBanus Ha 0a30BOM YPOBHE.

JIMYHOCTHBIE, METANIPEAMETHbIC U NMPEAMETHbIE Pe3yJIbTAThI OCBOCHUA Kypca
OOyyeHue XMUMUM B CpeaHEH LIKoE HAa 0a30BOM YPOBHE MO JAHHOMY KYPCY CHOCOOCTBYET JOCTHXKEHHMIO OOYYarOIIMMUCS
CIICAYIOUINX JIUYHOCHIHBIX Pe3YAbHIANOgE.
1) yyBcTBa TOPOOCTH 3a POCCHMCKYH) XUMHMYECKYH) HAayKy M OCO3HAHWUE POCCUHCKOW TPAKAAHCKOW MIAECHTHYHOCTH — 6

YeHHOCMHO-0pUeHMayuonHoll cgepe;

2) oco3HaBarb HEOOXOAMMOCTH CBOCH MO3HABATCIBHOW NEATENBHOCTH M YMEHHME YIPABIATH €H0, TOTOBHOCTh M CMOCOOHOCTH K
camM000pa30BaHUIO HA MPOTSHKEHUN BCEH YKU3HW, TOHUMAHKUE BAKHOCTH HEMPEPBIBHOTO 00pa30BaHus KaK (PaKkTopy yCHOEHIHON

npodeccnoHaNBHON U OOIIECTBEHHOM NEATENBHOCTH; — 6 NO3HAGAMebHOU (KOTHUTHBHON, HHTEJUIEKTYlIbHOM ) cghepe

3) rOTOBHOCTh K OCO3HAaHHOMY BBIOOpDY JAaJIbHEHIIEH 0O0pa3oBareibHOW TPaeKTOpuM WM cdepbl NpodeCcCuoHaNbHON

JEATENBHOCTH — 8 mpyoosoii cihepe;



4)

1)

2)

3)

4)
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HENPUITHAE BPEIHBIX MPUBBIYCK (KYpEHUSs, YIMOTPEOICHUST alKOroias U HApKOTHKOB) HA OCHOBE 3HAHMA O TOKCHMYECKOM H

HAPKOTHYECKOM JIEHCTBUM BELLIECTB — 6 chepe 300posbechepesicerilis U 6e30nacHo20 oopasd HUusNi,

Memanpeomemuvimu pe3yibmamamu OCBOCHUS BBITYCKHUKAMK CPEIHEH HIKOJIbI Kypca XUMUU SIBIISIFOTCSL:

UCNOIb306aHUe OCHOBHBIX METOJIOB MO3HAHMSI (ONPEIECIICHUE NCTOYHUKOB YU€OHOW M HayYHOH WH(OPMaLUK, MOIYyYEHHE STOH
uHpOpPMaALMK, €€ aHAIN3, U YMO3AKJIIOUECHUS HA €r0 OCHOBE, W3TOTOBIEHUE W MPE3EHTALMs WH()OPMALMOHHOIO MPOIYKTAa,
NPOBCACHUE SKCIICPUMEHTA, B TOM YHCIIE M B MPOLECCE MCCICAOBATENBCKON AEATEIIBHOCTH, MOJECIMPOBAHUE HM3YyUYaeMbIX
OOBEKTOB, HAOMIONECHUE 32 HUMH, UX H3MEpPEHUE, (UKCALMs PE3YJbTarOB) U UX MpumeHenue sl TOHUMAHUS PA3ITAYHBIX

CTOPOH OKPY KarOIIENA TENCTBUTENBHOCTH,

gliaoente OCHOBHBIMHM WHTEIJIEKTYAJIbHBIMU OINEPAlMsIMK (AHAIA3 W CUHTE3, CPABHEHUE W CUCTEMAaTH3alus, 0000IICHUE U
KOHKPETU3ALUS, KIACCU(PUKALUS U MOUCK aHAIOTOB, BBISIBICHUE TPAUYMHHO-CIIEICTBEHHBIX CBA3EH, (POPMYJIIMPOBKA THIIOTES,

UX MPOBEpPKa U (POPMYJIMPOBKA BBIBOJOB),

nosuariue 0ObEKTOB OKPYKAIOIIETO MUPA B TUTAHE BOCXOXKIEHHUS OT a0CTPAKTHOTO K KOHKPETHOMY (OT OOIIEro 4epe3 4acTHOE

K SAMHUYHOMY );

CNOCOOHOCMb BBIIBUTATh UACH U HAXOAUTH CPEJCTBA, HEOOXOUMBIE ISl UX TOCTUKEHUS,

5) ymenue popMynupoBaTh LIETU M ONPENENSTh 3aJa4d B CBOEH MO3HABATENILHOW NEATELHOCTH, OMPENENATh CPEACTBA s

JOCTUKCHUS LICJICH U PCUICHUA 3a4a1,
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6) onpeoensimes Pa3HOOOPA3HBIE UCTOUHUKHU MOJYUYECHUsI HEOOXOAMMONW XUMHYECKON HHPOPMALIK, YCTAHOBICHUE COOTBETCTBUS

coacpaHus U GOPMbI MPEACTABIEHUS MTHPOPMALIMOHHOTO MPOAYKTA ayAUTOPHH,

7) ymenue MPOAYKTHBHO OOIIATHCS M B3aMMOJCHCTBOBATh B MPOLECCE COBMECTHOM NEATEIBHOCTH, YUUTHIBATh TO3ULMH JPYTUX

YYACTHUKOB JIEATENBHOCTH, 3PPEKTUBHO pa3peiiarb KOH(IIUKTHI,

8) comosrocmvy K KOMMYHUKAUMW (IPEACTABIATH PE3YJIBTaThl COOCTBEHHOH MMO3HABATEIBHOW JACATEIBHOCTH, CIBILATH W

CJIyIIATh ONMIMOHEHTOB, KOPPEKTUPOBATH COOCTBEHHY FO TO3ULHIO);

9) ymenue WCHONB30BATH CPEACTBA HMH(POPMALMOHHBIX M KOMMYHWKAUMOHHBIX TexHonorwid (mamee — HKT) B pemenun
KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHU3alMOHHBIX 3a0a4 C COONIOACHUEM TPEeOOBAaHUI SPrOHOMUKH, TEXHHMKH

0€30MacHOCTH, TUTHUEHBI, PECYPCOCOCPEIKEHMS, TPABOBBIX U ATHUECKUX HOPM, HOPM MH(POPMAIIMOHHOM O€30MacHOCTH,

10) giaoenue A3bIKOBBIMHU CpcacTBaMu, B TOM 4YHMCIIC U A3BIKOM XMMHH — YMCHHC ACHO, JIOTHMYHO M TOYHO H3Jlararb CBORO
TOYKY 3PCHHA, UCIIOJIL30BATh AACKBATHLIC A3LIKOBLIC CPCACTBA, B TOM YHMCJIC 1 CUMBOJILHLIC (XI/IMI/ILIGCKI/IG 3HAKH, (l)OpMy.]'IBI u

YPaBHCHHS ).

Ilpeomemupimu pe3y1omamamu U3y4eHus XUMUU Ha 0A30BOM YPOBHE Ha CTYNEHU CPEAHETr0 O0IIEro 0Opa3oBaHusl SBISIOTCS
CIICAYIOLIAE PE3YIBTATHI.

[. B mo3naBareibHoii cdepe:

1. 3wuanue (nonumanue) TEPMAHOB, OCHOBHBIX 3aKOHOB M BAXKHEHIINX TEOPUI Kypca OPraHMYECKOi 1 001Iei Xumun;
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2. YMeHue Ha6J'IIOI[aTB, OIIMCHIBATD, q)I/IKCI/IpOBaTB pe3yibrarbl KW ACJHAarb BbIBOJAbBI Ha OCHOBC ACMOHCTPALMOHHBIX H

CaMOCTOSITENIBHO MPOBEAEHHBIX IKCIIEPUMEHTOB, UCIIOJIB3Ysl UTsl 3TOTO POAHOMN (PYCCKHIA MM MHOM) SI3BIK U S3bIK XUMUHU;

3. YMeHue KJ'IaCCI/I(i)I/ILII/IpOBaTB XUMHUYCCKHUC DJJICMCHTEHI, IIPOCTHLIC BCHICCTBA, HCOPraHHMYCCKHUC M OPraHUYCCKHUC COCAMHCHMA,

XUMHYCCKHUC IIPOLCCCHI,

4. ymernue XapaKTrCpu3oBaTb O6I]_[I/Ie CBOﬁCTBa, INOJIYyUYCHHUC MW IIPUMCHCHHC HN3YUYCHHBIX KJIACChl HCOPraHHMYCCKUX H

OPra’un4vCCKuXx BCIICCTB U UX BAKHCHIIINX HpeI[CTaBHTeHeﬁ;
5. onuceisamo KOHKPCTHBIC XUMHYCCKHUC PCAKIINHN, YCJIOBUA UX ITPOBCACHUA U YIIPABJICHUA XUMHWYCCKUMHA ITPOLCCCAMM,

6. ymernue IPOBOOUTDL CaMOCTOSITCIIBHBIN  XUMUYCCKUI OKCIICPUMCHT H Ha6J'IIOI[aTB I[GMOHCTpa]_[I/IOHHHﬁ OKCIICPUMCHT,

(UKCUPOBATh PE3YIBTATHI U ACTIATh BBIBOIBI M 3AKIIFOUEHUS 110 PE3YJIbTaTaM,

7. NPOcHO3UPOBUAMb CBOMCTBA HCHU3YYCHHBIX BCIICCTB 110 aHaJIOIruu €O CBOMCTBAMHU HN3YUYCHHBIX HAa OCHOBC 3HAHKWA XUMHYCCKHUX

3aKOHOMEPHOCTEM,

8. ompeodensmv UCTOUHWKM XHMHYECKOW MH(POpPMALMH, MOIy4arb €€, MPOBOAWTH aHAJIM3, MU3rOTABIMBATh WH()OPMALMOHHBIN

MPOAYKT U MPEACTABISATH €T0;

9. ymemv nonwzoéamvcsi 0OSA3aTEIBHBIMA CHPABOYHBIMU Marepuaiamu:. [lepuoanueckoil cUCTEMOW XMMHUYECKHX 3JIEMEHTOB

JI. . MenneneeBa, TaOnuueld  paCTBOPUMOCTH,  JJICKTPOXMMHUYECKAM  PSAJAOM  HANPsDKCHWH  META/UIOB,  PSAOM
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ANIEKTPOOTPHUIIATEIBHOCTH — JIJIsl XapPaKTEPUCTHKW CTPOEHMS, COCTaBa M CBOWCTB arOMOB XWMHUYECKHUX 3JIEMEHTOB [—IV

ICPpUOAOB U O6pa30BaHHBIX HMH IIPOCTHIX MU CJI0KHEIX BCIHICCTB,

10. ycmarnosiienue 3aBUCUMOCTH CBOMCTB U IIPUMCHCHU A BAKHCHIIINX OpPraHn4CCKux COCIUHECHUHN OT UX XUMHUYECKOTO CTPOCHHUA,

B TOM YHCJIE U OOYCIIOBJIICHHBIX XapAKTEPOM 3TOr0 CTPOEHUS (IIPEAEIIbHBIM UM HEMPEACIbHBIM ) U HAIMYMEM (PYyHKIIMOHATBHBIX

I'PYIIIL,
11. mooeruposarnue MOJIEKYJI HEOPTaHUYECKUX U OPTaHUYECKHAX BELIECTB;

12. nonumarnue XAMUYECKON KAPTUHBI MAPA KAK HEOTHEMIIEMOM YaCTH LEIOCTHON HAYYHOH KAPTUHBI MUAPA.

I[I. B HEHHOCTHO-OPHUEHTALHOHHOI cdepe — (opMuUpoBaHUE COOCTBEHHOW NO3ULMH TPUA OLEHKE MOCICACTBUN Uist

OKpY>Karolieh cpeibl NeATeIbHOCTH YEJI0BEKA, CBSI3aHHOM ¢ MPOM3BOJCTBOM U NEPEPAOOTKON XUMUYECKIX TPOIYKTOB,;

[II. B TtpyaoBoii cdepe — nposeoerue XAMHYECKOTO DSKCIEPUMEHTA, pa3Gumue HABBIKOB Y4YEOHOH, MPOEKTHO-

HUCCIIEA0BATEIILCKON U TBOp‘lGCKOﬁ ACATCIIbHOCTH IIPH BBIIIOJIHCHUHW MHAMBUAYAJIbHOT'O IIPOCKTA 110 XUMHH,

IV. B cdepe 310poBoro oGpasza »kusHu — coOnooeHue npaBuil O€30MacHOr0 OOpallleHHsl ¢ BEIIECTBAMU, MaTepUalaMu;
OKa3aHWE TIEPBOM MOMONIM MPH OTPABJICHUSIX, OKOTaX M TPaBMax, MOJYUYCHHBIX B PE3YJIbTATE HAPYIICHUS MTPABUJI TEXHUKH

0€30MacHOCTH MPH pabOTE C BEMIECTBAMH U JTJAOOPATOPHBIM 000PYIOBAHUEM.
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Conepxanne kypca 10—11 kiaaccoB. ba3oBbliii ypoBeHb

ConeprkaHue Kypca XapakTEpHU3YETCsl LEIOCTHOCTBI) M CHCTEMHOCTBEO yYEOHOrO MPEAMETa, HA OCBOCHHME KOTOPOTO
OTBEACHO KECTKO JIMMUTUPOBAHHOE YY€OHOE BpEMSI.

[Tepras wacth kypca (10 k1acc) mocBsIEHa OPraHuYeCKUM COeTMHEHUsIM, a BTopas (11 knacc) — oOiel XumMmu.

CTpyKTypUpOBaHUE Kypca OPraHMYECKOM XMMUHN ONPEEISIETCS UASSIMU TEOPUH Pa3BUBAOIIECTO 00yUeHUsl DNIbKOHMHA 1 B.
B. JlaBbIi0Ba M CTABUT LENIBIO PA3BUTHEC yYAIIMXCS HEMPOQPUIBHBIX MO OTHOLICHHIO K XMMHHW KJIACCOB CPEACTBaMHU y4eOHOMA
JucHMIIMHEL [103TOMY BHauasle pacCMarpuBarOTCsl KPATKUE TEOPETUUECKUE CBEACHUS O CTPOCHUH, KIAaCCU(PHUKALMKA U cocobax
(opMUpPOBaHUS HA3BAHW OPraHMYECKHX COCAMHCHWH, 00 0COOEHHOCTIX MPOTECKAHWS OPraHWYECKHUX PEAKLMNA B CPABHEHUM C
W3yYCHHBIMM B OCHOBHOM INKOJIE TUMAMKM XMMHYECKHX PEAKLUil ¢ y4acTHEM HEOPraHM4ecKux BellecTB. Ha HavaibHOM 3Tare
PACKPBIBAIOTCS MPAYMHBI MHOTOOOPA3Hst OPraHUYeCKIX COETMHEHUH.

Jlajiee paccMarpuBarOTCs OCHOBHBIE KJIACCHI OPraHMYECKUX COEAMHECHUH — YITIEBOAOPOAOB (AJKAHOB, AJIKCHOB, TMEHOB,
AJIKUHOB, apEHOB) M WX MPUPOAHBIX MCTOUYHWKOB (MPUPOAHOIO Tra3a, HEPTH M KAMEHHOTO YIVIsl). DTO TO3BOJSET 3aKPEMUTh
OCHOBHBIE MOJIOKEHUSI TEOPUM XMMUYECKOTO CTPOEHHS OPraHuveCcKkuX coenunenuii A. M. bytneposa.

3areM CBEIEHHS O 3aBUCUMOCTH CBOMCTB OPraHMYECKMX COSAMHECHUH OT MX CTPOCHHS Pa3BHBAKOTCS MPH PACCMOTPEHUH
KJIACCOB KMCIIOPOJACOAEPKAMX COCAMHEHUN (CIUPTOB, (PEHOMA, albACTUAOB, KAPOOHOBBIX KHCIIOT, CIIOKHBIX 3(QHUPOB, )KUPOB U
YIJIEBOJIOB) M a30TCOACPIKAIINX OPraHUYECKUX COSAMHECHUH (AMHUHOB, aMUHOKHCIIOT, OEJIKOB M HYKJIEMHOBBIX KUCJIOT).

Hnero nenenonaranus, T. €. OTBETA HA BOMPOC O POJIM OPraHUYECKOM XUMHUU B KU3HU COBPEMEHHOIO OOIIECTBA, PEaTU3yeT

3aKJTIIOYMTEIbHAS TaBa Kypca «OpraHuueckass XxuMus U o01iecTBo». B Hel oOyyaromuecs: 3HaKOMSTCS ¢ TAKMMHU Ba>KHBIMU B
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MPAKTUYECKOM M OMOJIOTMYECKOM OTHOIICHUM BEUIECTBAMM M MarepuajiaMu, Kak MiacTMacChl U BOJIOKHA, (DEPMEHTHI, BATAMUHBI,
TOPMOHBI U JICKAPCTBA, a4 TAKKE C JOCTHXKCHUSIMH OMOTEXHOJIOTHH.

Wnewn Teopun pa3BuBarOIIECro 00yYEHUS OJI0KEHBI M B OCHOBY Kypca 00IIeH XUMUK. Y CTapUIEKIACCHUKOB (DOPMUPYETCS
LEJTOCTHOE TPEACTABICHUE O XAMHUYECKOH HAYKE W XUMHUYECKOM MPOM3BOJCTBE, a4 TAKXKE O €IMHONW €CTECTBEHHO-HAYYHOMN
KAPTUHE MUPA, B KOTOPOH XUMHUYECKAsl KAPTHHA MUPA ABJICTCS €€ HEOThEMIIEMOM YaCThIO.

B kypce o01iieil XuMuKM BHaYaJIe y4aluecs 3HaKOMSTCS MOCIICTHUMU JTOCTHKEHUSIMU B 00JTACTH M3YUYCHMS aTOMa, Y3HAKOT
O COBPEMEHHBIX METOJaX MO3HAHUSI CTPOCHUS aToMa, YIITYyOJIStOT U paCUIUPSIFOT 3HAHUSI, TIOJTYYEHHBIE B KYPCE OCHOBHOM IIKOJBI,
0 CTPOEHMM aroma M BemecTBa Ha ocHOBe [lepuomnueckoro 3akoHa u [lepuonnueckoit cucremsl J[. 1. Menneneesa, 06 o0umx
CBOMCTBAX KJIACCOB OPraHUYECKUX M HEOPraHMYECKUX COCAMHEHWH (KUCIIOT, OCHOBAHWH, aM()OTEPHBIX COCAMHEHMIT) B CBETE
TCOPUM DJIEKTPOJIMTUYECKON IucconManuu W MPOTOHHOH Teopuu. Jlajmee paccMarpuBaeTcs KiacCH(UKAIMS XUMUYECKHX
peaKkuii B OPraHUYECKOM M HEOPraHMYCCKOM XWUMHUH. 3aBEPIIACT KYyPC 3HAKOMCTBO CTAPUICKIACCHUKOB C MEPCINEKTHBAMU
Pa3BUTHUS XMMUYECCKOW HAYKW M XMMHUUYECKOIO MPOU3BOJCTBA, ¢ MPOOJEMaMU OXPaHbl OKPYXKAIOMIEH CPEAbl OT XUMHUYECKOTO

3aIpA3HCHHA U MYTAMHU UX PCHICHUA.

Conepxanne kypca. 10 knacc. ba3oBbliii ypoBeHb
Teopua cmpoenua opzanuueckux coeounenuit A. M. Bymaepoea. Ilpeomem opeanuueckou xumuu. Opeanuyeckue
gewecmad: npupoonsie, UCKYCCmaeeHHvle u cunmemuyeckue. JCOOeHHOCMU COCMAsa U CMPOeHUsl OP2AHUYECKUX GelljeCma.
Bumanusm u e2o kpax. Ionsimue 06 y21e6000po0dx.

OCHOBHBIE NOJI0’KEHHS TEOPHH XHMHYeCKOro crpoenus byrieposa. BaneHTtHOCTh. CTPYKTypHBIE (JOPMYIIBI — IMOJIHBIE
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U cokpaliéHnblie. [IpocTeie (OAMHApHBIE) U KpaTHBIC (JBOMHBIE W TPOWHBIE) CBA3W. M3oMepbl M m3oMepus. B3ammHoe
BJIMSTHME aTOMOB B MOJIEKYJIE.

Jlemoncmpayuu. Hexotopble 0oO0HME XWMWUYECKHME CBONCTBA OPraHMYECKMX BEIIECTB: HMX TOPCHHE, IUJIABICHUE W
oOyrmBaHue. Mogenu (IIapoCTEP)KHEBBIE W OObEMHBIE) MOJIEKYJT OPraHMYECKHX COCIUHEHWHA pa3HbIX KIIACCOB.
OnpeneneHue 3EMEHTHOTO COCTaBA OPraHMYECKUX COCTUHEHMIA.

JlabopamopHnusie onvimpl. I3roTOBICHAE MOJENCH OPraHUYECKUX COCTUHEHUH.

YrieBoaopoabl U HX NPUPOAHbIEC HCTOYHHKH

IIpenensHbie yrieBogopoasl. Ankanbl. OnpeaencHue. [ oMoaorndeckuii psa aakaHoB U ero odmas (opmyna. CTpyKrypHas
uzoMmepust ymiepoaHod nenu. Pagukanel. HomeHknarypa ankaHoB. XWMWYECKHME CBOMCTBA AlKaHOB. TOPEHHUE, PEAKUUU
3aMEILIEHUS (TATIOTCHUPOBAHKE ), PEAKLIMS PA3TIOKCHHS METAHA, PEAKLIUS JETUIPAPOBAHHS STAHA.

HenpeaenbHblie yriieBoaopoabl. AjikeHbl. OTHIEH. [omonorndeckuil psaa ankeHoB. Homenknarypa. CTpykTypHas M30Mepusl.
[TpOMBILIZIEHHOE TMONYYCHHE QJIKCHOB. KPEKMHI W JETHAPHPOBAHHME QJIKaHOB. Peakums Aeruapartalid 3TaHONA, Kak
71a00paToOpHBINA cOCO0 MOMYUYEHHS 3TUICHA. Peakuuym NpUCOSAMHEHUS. THAPATAlXs, THAPOraJIOT€HUPOBAHUE, TAJIOTCHUPOBAHKE,
nonumepuzanmi. [Ipasuiio MapkoBHHKOBA. OKUCIICHUE AIKEHOB. KaueCTBEHHBIE PEAKIIMHA HA HEMPEACTBbHBIC YIIIEBOIAOPO/IBI.
Ankannenbl. Kayuykn. Homenknarypa. ConpspkéHHbie nueHbl. bytaauen-1,3, wsonpeHn. Peaknus JleOenema. Peakiyu
NPUCOCAMHEHUS alKaAueHOB. Kayuyku: HaTypanbHbIA, CHHTETHUECKHE (OyTaAMECHOBBIHM, M30MPEHOBLIN). Bylkannu3zanus kaydyka.

Pesnna. D00HUT.
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AJkuHbL. O01Ias XapakTEPUCTUKA TOMOJIOTHUECKOTO psiaa. CrocoObl 00pa3oBaHusl HA3BAHWN AJIKMHOB. XMMHUYECKUE CBOWCTBA
AllCTHJIEHA: TOPEHUE, PEAKLIMH MPUCOECINHEHUS: THIPOraJIOTEHUPOBAHUE, TaJIOTEHUPOBaHUE, ruaparanus (peakuus Kydyeposa), —
€ro NOJYYECHUE U TPUMEHEHNE. BUHUIXIIOPHUI ¥ €10 NOJTUMEPU3ALMS B ITOJTUXJIOPBUHUIL.

ApeHbl. beH3011, KaK MPEeaCTAaBUTENb APOMATHYECKHAX YIIEBOAOPONOB. CTPOCHHME €ro MOJEKYIBl M CBOMCTBA (PM3MUYECKHE W
XUMHYECKNE CBOMCTBA: TOPEHUE, PEAKIIAN 3aMEUICHHUS] — raJIOreHUPOBAHKE, HUTpOBaHUE. [1oiyyeHne u npuMeHeHre OeH301a.
Ipupoanslii u1 monyTHbIA ra3sl. Cocras npupoaHoro rasza. Ero HaxoxaeHue B npuposae. IpeumyiecTsa npupoaHoro ra3a Kaxk
TOMJIMBA. XUMHYECKAs MEPepadOTKa MPUPOJHOTO Ta3a; KOHBEPCHS, TUPOonn3. CUHTE3-Ta3 H €r0 MPUMEHEHUE.

[TonyTHBIE ra3bl, ux cocras. [lepepaboTka MONyTHOTO raza Ha PpakLuK: CyXOi ra3, nponaH-OyTaHOBAask CMECh, Fa30BbIA OCH3MH.
Hed 1 n cioco0b1 e€ nepepadorkn. CoctaB HeTH 1 €€ nepepaboTKa: MEPETOHKA, KPEKUHT, pudopMunr. HedrenpoaykTel u ux
nonyueHue. [lonsaTue 06 OkTaHOBOM uKclie. XMMHYECKHUE CITOCOOBI MOBBIMICHUS KaUeCTBA OCH3HMHA.

KamenHnblii yrosb u ero mepepadorka. KOKCOBaHME KaMEHHOIO YIS M €r0 NMPOAYKTHI. KOKCOBBIA Ia3, aMMUa4Has BOJAQ,
KaMEHHOYTOJIbHAS CMOJIa, KOKC. ["a3udukanus KaMeHHOTO YIJIs.

Jemoncmpayuu. I'opeHre NPEAEIbHBIX U HEMPEACIBHBIX YIIEBOAOPOAOB: METaHA, dTaHa, aleTuicHa. KaueCTBEHHbIE PeaKUu
HA HENPEJENBHBIE YITIEBOAOPOAbL: 00ECIBEUYMBAHAE ITHJICHOM M AllCTUJIEHOM PACTBOPOB NEPMAaHIraHaTa Kajiust © OPOMHOM BOJIBI.
OtHomieHre O€H30/Ia K 3THM OKHCIUTENsIM. [lermaparaumsa staHona. ['maponmu3 kapOupa kxaneums. Komnexkumm «Hedts u
HedrenpoaykThl», « KaMEeHHBII yrosib 1 IPOMYKTHI €ro nepepadoTkmny, «Kayuykmn». Kapra none3nsix uckonaemoix PO.
Jlabopamoprisie onsimopi. OOHApY>KEHWE MPOAYKTOB TOPEHMs ¢Beun. McecnenoBanne CBONCTB KayYyKOB.

Kucsopoa- u a3orcoaepskamniue opraHuuecKie coeJuHeHust
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Onnoaromubie cnuptel. OnpenencHue. DOyHKUMOHANIbHAS TUAPOKCWIIBHAS rpynna. [OMONOTMYECKHA psai NPEAETbHBIX
OJHOATOMHBIX cupToB. M3omepus nonoxenns (PyHKIMOHATIBHON rpynmel. BomopoaHas cBsi3b. XUMUYECKUE CBOHCTBA CITUPTOB.
Anpaeruanas rpynmna. Peakuus srepudukanum, cliokHbie 3gupsl. [Ilpumenenne cnuproB. JelCTBHE METHIOBOTO U 3TUIIOBOTO
CIIUPTOB HA OPraHU3M YEJIOBEKA.

MHoroaroMHbie CHHPTHI. DTUJICHITIMKOIb, KAK NMPEACTABATENDL ABYXATOMHBIX W ITIMUEPUH, KAK NMPEACTABUTENDL TPEXATOMHBIX
cnupToB. KauecTBEHHAs peakuys HA MHOTOATOMHBIE CIIMPTHI, UX CBOMCTBA, MOyYeHHE U mpuMeHeHue. [TonsaTue 06 antudpuzax.
®enos. CTpocHHUE, MONYyYCHHE, CBOWCTBA M NpuMeHeHHe (eHoma. KauecTBeHHBIC peaknuu Ha (eHon. B3zammHoe BiauMsiHUE
aToMOB B MOJIEKyJie (peHona.

Aapaerubl W KeTOHbl. DOpManpIACTHI W AUCTAIBACTHA, KaK NPEICTABUTENN aJbACTHAOB, COCTaB MX MOJEKYJI.
OyHKIMOHAIBHAS KapOOHWIbHas rpynna. KauecTBeHHbIE peakumu Ha ampiaeruibl. CBOHCTBA, MONYYCHHE W NPUMCHEHUE
(dopmasibiernia M aneranpacruaa. Peakuun noJmkoHaeHcanuu s popManibaeruia. [lonarue o keToHax Ha MpUMEPE aleToHA.
KapOoHoBble KHCJIOTBHI. [OMOJOTMUECKUA Psii MPENETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT. JKupHbie KapOOHOBBIC
KHACTIOTbl. XUMHAYECKUE CBOMCTBA KApOOHOBBIX KUCIIOT. [loyyeHne U NPUMEHEHUE MYPaBbUHONW U YKCYCHOM KHCTIOT.

Caoxubie 3¢pupsl. Kupbl. Peakims stepudpukanmu. Crnoxkabie 3(Qupbl. JXXUpbl, UX COCTaB W THAPOIM3 (KUCIOTHBIA W
HICJTOYHOM ). MBuTa. ['mApUpOBaHUE )KUPOB.

YraeBoabl. YmieBoasl. MoHocaxapuabl. [Troko3a kak aiapaeruaocnupt. CopOUT. MONTOYHOKHCIOE W CHUPTOBOE OPOKECHME.
®dorocunTes. Tucaxapunabl. Caxaposa. [lonucaxapuabl: Kpaxmalt, UEJUTHI03a.

AMuHBI. AMUHOTpYNna. AMUHBI TPEAETbHBIE U apomMarnueckue. AHWMH. [lonyuenne amunoB. Peaknus 3uHnHA. XMMUAYECKHUE

CBOMCTBA U IIPUMCHCHHUC aMHUHOB.
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AMHHOKHCJI0TBI. AMUHOKHUCIIOTBI, COCTaB UX MOJIEKYJl M CBOWCTBA, KaK aM(POTEPHBIX OPraHUYECKUX COCIMHEHMN. [ TMIMH, KaK
OPEACTABUTENb AMUHOKHUCITOT. [ 1oy YeHne NOMMNeTHI0B peakuuei nomkonaeHcanuu. [ToHATHE 0 NENTUAHON CBSI3M.

beaku. CtpoeHue Monekyn OelKOB. MEPBUYHAS, BTOPUYHAS W TPETHYHAS CTPYKTYpbl. KauecTBEHHBIC peakiuu Ha OCNKh, MX
TUIPOJIN3, ICHATYPALWs U OMOJIOTHYECKHE (PyHKIUH.

Jlemoncmpayuu. llomydyeHue albJCTHI0B OKHUCICHHWEM CnuproB. KauecTBeHHas peakius HAa MHOTOATOMHBIE CIHPTHI.
3aBUCUMOCTh PACTBOPUMOCTH (PEHOJIA B BOJIC OT TeMmeparyphl. Biaumosericterue ¢ OpoMHoit Boaoit 1 xjaopuaom skenesa(lll), kak
KaUECCTBCHHBIE peakumu Ha (eHon. Peaknum cepeOpsHOro 3epKaja M CO CBEKENONYyYeHHBIM TuapokcuaoMm wmeau(ll) mpum
HArpeBaHUM, KaK KAUECTBEHHbIC PeakUuu Ha ajapAcruabl. OOpas3lbl MypaBbUHOW, YKCYCHOM, MAJIBMATUHOBOH W CTEAPUHOBOM
KHACJIOT U MX PAacCTBOPUMOCTb B BOJE. AJBACTUIAHBIC CBOWCTBA M CBOWCTBA MHOIOATOMHBIX CHHMPTOB INFOKO3BI B PEAKLMU C
runpokcuoM Meau(1l). Unentnpukanms kpaxmana. KauecTBEHHbIE peakiuy Ha OCIKH.

Jlabopamopnusie onvimpl. CpaBHEHUE CKOPOCTH MCHAPEHUS BOJABI M 3TaHOJNA. PaCTBOPUMOCTh IMMIEPUHA B BOJIE. XUMUUECKHUE
CBOMCTBA YKCYCHOM KUCIOTBL. OnpeaesieHne HENPEaeIbHOCTH PACTUTENBHOTO Macia. MaeHTudukanuss kpaxmana B HEKOTOPBIX
NPOAYKTax MUTAHUA. M3roTOBIEHUE KpaXMaIbHOIO Kieictepa. M3roroenenne Mmoneneit Mosekysn aMuHoB. M3rotoBiieHne Moaenu
MOJIEKYJIbI TVIMIIAHA.

Ilpakmuueckaa padoma. ineatudukanus OpraHuye CKMX COCTMHCHUIA.

Oprannyeckasi XuMusi 1 001IECTBO

buorexnonorus. Ilepuonsl €€ pasButus. Tpu HampaBieHHs OMOTEXHOJIOTMW. TE€HHAs (MM TEHETHYECKas) WHKCHEPHS,
KJIETOYHA WHXKCHEPUs, OMoNornueckas uHxeHepus. ['enetnuecku moaumduumpoBanHbie opranudmbl (I'MO) u TpaHCcreHHas

npoaykuus. Knonnpopanue. UMMOOMIM30BaHHBIE (PEPMEHTHI M UX TPUMEHEHHE.
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Homumepsl. Knaccudukaims noaumepoB. UCKyCCTBEHHBIC MOJIMMEPHI: HEJUTYJIOU I, all€TaTHBINA MENK, BUCKO3a, 1IEUTO(daH.
CunTeTndeckue nojumepsnl. [lomumepusanus W MOIUMKOHJCHCANMS, KaK CIMOCOOBI MOJMYYEHUS NOMUMEpPOB. CUHTETUYECKUE
Kayuyku. [lomuctupon, TeuoH W MOJMBUHWIXJIOPUJ, KaK MPEACTaBUTEM TiacTMace. CUHTETHYECKUE BOJIOKHA: KallpOH,
HAMJIOH, KEBIIAP, JIABCAH.

Jemoncmpayuu. KoneKnuy Kay4yKoB, IJIACTMACC, CHHTETUYECKUX BOJIOKOH W M3AEIANA U3 HUX. DEPMEHTATUBHOE PA3IIOJKEHHE
NEPOKCUAA BOAOPOAA C IOMOILBIO KaTanasbl CBEKEHATEPTHIX MOPKOBH WK KapTodens.

Jlabopamopnusie onsimpl. O3HAKOMJICHHE C KOJUIEKIMSIMH KAy YyKOB, TUIACTMACC A BOJIOKOH.

Ilpakmuueckasa padoma. Pacrio3HaBaHUE TIIACTMACC W BOJIOKOH.

Conepxanne kypca. 11 kiaacce. ba3oBblii ypoBeHb
CrpoeHue BemecTs
OcHoBHBbIE CBeleHHsI 0 CTpoeHuH atomMa. CTPOEHUE aToMa: COCTaB sijipa (HYKJIOHBI) M AJIEKTpOHHAs o0ojiouka. [ToHste 00
n3otonax. [IoHATHE O XMMUYECKOM 3JIEMEHTE, KAK COBOKYIMMHOCTH aTOMOB C OJIMHAKOBBIM 3apsJIOM s/Ipa.
IHepuoanyeckass cucrema xumuyeckux ieMeHToB /. 1. MenaeneeBa B cBeTe CBeT€ Y4YEHHsI O CTPOCHHH aTroMa.
duznueckuii cMbica npuHaToi B Tadbmuue J[. M. MenaeneeBa CUMBOJIMKHI: MOPSAKOBOTO HOMEpa 2JIEMEHTa, HOMEpa Nepuoaa u
HOoMepa rpynmbl. [ToHsITHE O BalEHTHBIX 3MEKTpoHAaX. OTOOpaKEHHE CTPOEHUS AJIEKTPOHHBIX O0OJOYEK aTOMOB XMMHYECKHX
AJIEMEHTOB € MTOMOIIBIO AJIEKTPOHHBIX U 3JIEKTPOHHO-IpapriecKux GopMyJ.
OOBsSICHEHNE 3aKOHOMEPHOCTEH U3MEHEHH S CBOMCTB AJIEMEHTOB B MEPUOIAX U FPYIIAX NEPUOANYECCKON CUCTEMBI, KaK CJICICTBUE

HX SJICKTPOHHOI'O CTPOCHHMSL. 9J'I€KTpOHHBIe CEMEHCTBA XUMHUUYCCKUX DJIEMECHTOB.
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CpasHenne Ileprnoanyeckoro 3aK0Ha U TEOPUH XUMHYECKOT0 CTPOeHust HA Pui1ococKoii OCHOBE: MPEANOCHUIKH OTKPBITUS
[TeproaruecKoro 3aKkOHa W TEOPUM XMMHUYECKOTO CTPOECHMSI OPraHMYECKUX COCOUHEHMIA, POJib JIMYHOCTH B MCTOPUM XHMHH,
3HAYCHKE MPAKTUKN B CTAHOBJIEHUH W PA3BUTUH XUMUYECKHAX TCOPHIA.

HNonnasi xumMu4eckasi CBsi3b U HOHHbIC KPUCTAJLIHYECKHE peméTkn. KaTnoHbl 1 aHHOHBL: WX 3aps/ibl U KIacCH(PUKALMS 110
COCTaBy Ha MpOCThIE U cnokHble. [IpeacraBurenu. [loHsaTHE 00 MOHHOW XMMUYECKOM CBsI3W. MIOHHAs KpUCTasInyecKas peléTka
1 (PU3NYECKHE CBOMCTBA BEUIECTB, OOYCIIOBICHHBIE 3TUM CTPOCHUEM .,

KoBasieHTHasi xuMuueckasi CBsi3b. ATOMHbIC H MOJICKYJSIPHbIe KpHUCTa/indeckue pemtérku. [loHATHE O KOBAJIEHTHOM
CBSI3U. DJIEKTPOOTPHULIATENIBHOCTD, HEMOISIPHAs W TMOJISIPHAS KOBAICHTHBIE CBA3W. KPaTHOCTh KOBAJICHTHOM CBS3H. MeEXaHU3MBbI
00pa3oBaHMs KOBAJICHTHBIX CBS3€i: OOMEHHBIH U JOHOPHO- aKLENTOPHBINA. [10IPHOCTE MONEKYIIBI, KaK CJICACTBUE MOJSIPHOCTH
CBSI3W M TEOMETPUM MOJEKYJBl. KpUCTAIMYECKUE PEINETKM C 3TUM THIOM CBS3HM. MOJIEKYJSPHBIE U aTOMHbIC. DU3NYECKUE
CBOICTBA BEUIECTB, OOYCIIOBICHHBIE THIIOM KPACTANIMYECKAX PEIIETOK.

MeTtannu4yeckasi cBsi3b. [IOHATHE O METAUIMYECKON CBA3M M METAUIMYECKUX KPUCTAINTMYECCKUX pemérkax. dusznueckue
CBOMCTBA METAIJIOB HA OCHOBE WX KPUCTANTIMYECKOTO CTPOCHHS. [IprMEHEHHE METAINIOB HA OCHOBE MX CBOWCTB. UEpHBIE M
L[BETHBIC CIIJIABBL

Bonopognass xumu4eckasi cBsi3b. MEKMOJICKYNISIpPHAsT W BHYTPUMOJIEKYJISPHAs  BOJOPOAHBIE  CBA3M. 3HAYCHHE
MEXMOJIEKYJISIPHBIX BOJOPOIHBIX CBS3EH B MPUPOJC M KU3HU YETIOBEKA.

IHHoaumepsl. [lomydyeHue NOTMMEPOB PEAKIMSIMH MMOJIMMEPU3ALMU U TOTMKOHICHCAMH. BakHeHIMe mpeIcTaBUTENM MI1acTMACC

H BOJIOKOH, UX IIOJYUYCHHUC, CBOMCTBA U IIPUMCHCHUC. IlonsTue o HCOPraHn4CCKHUX MOJIMMCPax U UX IPCACTABUTCIIN.



24

JucnepcHbie cucteMbl. [loHATHE 0 TuCTiepCcHON (pa3e W AUCIEPCUOHHON cpeAe. ATrperarHoe COCTOSHUE pa3Mep vactul ¢asbl,
KaK OCHOBA JUIsl KJIACCU(PMKALMK AUCTIEPCHBIX CHCTEM. OMYJIBCHH, CYCIICH3HH, a3PO30J — IPyNIbl IPyOOIUCIEPCHBIX CUCTEM,
UX MPEACTABUTENW. 301U M TEIM — TPYNNbl TOHKOAMCHIEPCHBIX CHUCTEM, MX MpeacrtaButTenu. [loHATHE O CuHEpe3uce u
KOAaryJsun.

Jlemoncmpayuu. lepuoandeckoil cucteMbl XuMuueckux neMeHToB J[. M. Menneneesa B paznuunbix popmax. Moaenb HOHHOH
KPACTAUIMYECKON PEIIETKH HA NMpUMeEpe Xjopuaa Harpusd. MHUHEpaIbl ¢ 3TUM THUIIOM KPUCTAUIMYECKOW PEIIETKON: KaJIBLUT,
rajut. Moaenu MOJEKYJIAPHOW KPUCTAIUITMYECKON PEIIETKH HA MPUMEPE «CYyXOT0 JIBJAa» WM MOJA U aTOMHON KPUCTAJIIINYECKON
PEIIETKHA HA TpPUMEpe aiMasa, rpadura wim kBapua. Mozaenb MOJSPHOro oObéMa rasza. Mojaenu KpUCTANIMYECKUX PELIETOK
HEKOTOPBIX MeTaJI0B. Komnekiun o6pa3ioB pa3iuuHbIX AUCTIEPCHBIX CUCTEM. CHHEPE3UC U KOAryJIsIusl.

Jlabopamopnuie onvimpl. KOHCTPYUPOBAHUE MOJAEIU METAJUIMYECKON XUMUYECKON CBsA3U. [1o/yyeHne KOJIJIOMIHOIO pacTBOpa
KypPHHOTO O€JiKa, WCCIICIOBAHUE €r0 CBOWCTB C MOMOINBIO JITA3€PHOW YKa3KW W MPOBEACHHE €ro acHarypaumu. [lomydenue
OMYJIBCUM PACTUTENILHOIO Macina W HaOmoAeHue 3a €€ pacciocHueM. [loydeHue CyCleH3MM «M3BECTKOBOTO MOJIOKa» H
HaOMIONICHAE 3a €€ CEAMMEHTALMEH.

XuMH4ecKue peaxkuuu

Knaccndurxanusa xumudeckux peaknuii. AJJTOTpONUA3ALMS U U30MEPH3ALIMs, KaK PEAKIMN O€3 M3MEHECHUS COCTaBa BEILECTB.
Annorponuss U €€ npuuuHbl. Knaccuukanms peakuuii mo pa3iMYHbIM OCHOBAaHWSM: MO YHCIY M COCTaBY pPEarcHTOB W
OPOAYKTOB, MO (paze, Mo UCHOIB30BAHUIO KaTaan3aropa win (pepMeHTa, o TemioBoMy 3pdekry. TepMOXUMHUECKHE YPABHEHUS

peaKui.
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Cxopocth XuMH4YeCKHX peaknuii. MaKTOPBI, OT KOTOPHIX 3aBUCUT CKOPOCTh XMMWUYECKUX PEAKLWil: MPUPOAA Pearupyrommx
BEUICCTB, TEMIIEPATYPA, MJIOWAAb HX COMPUKOCHOBEHUSI PEArHPYIOIIMX BEMICCTB, UX KOHLICHTPALMsl, MPUCYTCTBUE KAaTaIn3aropa.
[Tonsitne o karammse. DEepMEHTHI, KaKk OMOIIOTMYECKHE Karanu3aropbl. MHrMOUTOPHI, KAK «AHTOHMMBDY KAaTaIM3aTOPOB M HMX
3HAYCHHUE.

XumMu4eckoe paBHoBecue U cnocodbl ero cmemenust. Kiiaccnukanms XMMUYECKUX PEAKIMI 10 MPU3HAKY MX HANPAaBJICHMSI.
[Tonsitie 00 0OpaTUMBIX peaKUUsX W XUMHUYECKOM paBHOBecwu. [IpuHnmn Jle-Illarense v cmocoObl CMEMICHHAS] XMMHYECKOTO
paBHOBecHs. OOIIas XapaKTepUCTHUKA PEAKIUA CHHTE30B aMMHaKa U okcuaa cepbl( V1) u paccMOTpEHUE yCIIOBUI CMELIEHMS UX
PABHOBECHS HA MTPOU3BOJICTBE.

I'mapoan3. OOpatvMblii 1 HEOOpAaTUMBbI TUAPONK3EL. [MAPOIM3 CONEH W ero TUObL [MAPOIN3 OPraHUYECKHX COCAVHCHUN B
JKUBBIX OPraHU3MOB, KaKk 0CHOBAa 0OMeHa BenleCTB. [loHsATHE 00 3HEpreTHYecKoM OOMEHE B KJIETKE U POJIA THAPOIN3a B HEM.
OKHUCANTEIBHO-BOCCTAHOBUTE/IbHBIC peaknuu. CTEneHb OKUCICHUS M €€ ompeaciicHue 1o (opMysiaM OPraHWYECKHX W
HEOPraHWYECKUX BEIIECTB. DJIEMEHTHI M BEUICCTBA, KAK OKUCIMTEIA M BOCCTAHOBHUTENMW. [IOHATHE O mpoleccax OKHCICHUS U
BOCCTaHOBJIEHUS. COCTABIICHUE YPABHEHUI XUMUYECKUX PEAKIIANA HA OCHOBE AJIEKTPOHHOTO OanaHca.

JIeKTPOJIN3 PACIIABOB U PACTBOPOB JIEKTPOJIUTOB. XaPaKTEPUCTUKA SNIEKTPOIN3a, KaK OKUCIIATENBHO-BOCCTAHOBUTEIILHOTO
npouecca. OCOOCHHOCTH JEKTPOIN3a, MPOTEKAMIIETO B PacTBOpPaxX 3JIEKTPOIHATOB. [IpakTHyeckoe MPUMEHEHHUE BIIEKTPOIU3a:
NOJTyYEHUE TAIOTEHOB, BOAOPOAA, KUCIIOPOA, MICTOYHBIX METAJIIIOB M IIETOYEH, 4 TAKXKE ATFOMHHMSI 3JIEKTPOJIA30M PACIlJIABOB U
PACTBOPOB COEIMHEHUH 3THX 311EMEHTOB. [[OHATHE O TaTbBAHOMIACTHKE, TAIbBAHOCTEIMH, PAPUHUPOBAHUA LIBETHBIX METAJIJIOB.
Jlemoncmpayuu. PacTBOpEHUE CEPHON KUCIOTHl U aMMHUAYHON CEIUTPBI U (PUKCALMS TEIJIOBBIX SBJICHUM ISl STUX TPOLECCOB.

BzaumoneiicTBrst pacTBOPOB COJISIHOM, CEPHOM M YKCYCHOM KHUCJIOT OJWHAKOBOW KOHILICHTPALMK C OAUHAKOBBIMU KYyCOYKAMH
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(rpaHyJlaM¥ ) [IMHKA W B3AaMMOACHCTBHE OJIMHAKOBBIX KYCOYKOB PA3HbIX METAJJIOB (MArHus, [IMHKA, YKEJIE3a) C PACTBOPOM COJISIHON
KHACTIOTBI, KaK MPUMEP 3aBUCUMOCTH CKOPOCTH XHMHYECKMX PEakUuil OT NpUpOAbl BELIECTB. B3ammojeicTBhe pacTBOPOB
THOCYJIb(ara HaTpHUsl KOHLEHTPALMH W TEMIIEPATypbl C PacTBOPOM CEPHOM KHCIOTHL. MOIEIMPOBAHUE «KHUIMSIIETO CIIOSD».
Hcnonb30BaHNE HEOPraHUYECKUX KaTaau3aTopoB (COMEi Jkene3a, HOAN1a KN ) U MPUPOJHBIX OOBEKTOB, COIEPKAIIMX KaTanasy
(ceIpoe MsICO, KapTodenp) Ui pa3noKeHUss NEPOKCUAA BOAOpoaa. B3ammoneicTBue LMHKA C CONSHOM KHCIOTOW HUTPATOM
cepebpa, Kak MNPUMEPbI OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHOW peakumii W peakuud oOmeHa. KoHCTpyupoBaHWE MOAENH
anekTponusépa. BuaeodparMeHT ¢ MPOMBILIIICHHON YCTAHOBKHU AJIsI TOTyYECHUST AJTFOMUHMSI.

Jlabopamopnusie onvimpl. innroctpauus npasuia beproise Ha NpakTHKE — TPOBEACHUE PEeaklMii ¢ 00pa3oBaHMEM OCAJKa, ra3a
Y BOJIbl. [ €TEPOreHHBI KaTaln3 HA NPUMEPE PA3NIOKEHUS EPOKCUAA BOAOPOAA B MPUCYTCTBUM JUOKCKIa Maprania. CMenieHue
paBHOBecHs B cucreMe Fe’™ + 3CNS™ < Fe(CNS);. McnbiTanne MHIMKATOPAMH CPENLI PACTBOPOB CONIEH Pa3IMUHBIX THIIOB.
OKMCANTETEHO-BOCCTAHOBUTENbHAS PEAKIMS M peakiys 0OMEHA HA PUMEPE B3aUMOJCHCTBUS PacTBOPOB cyibdara meau(ll) ¢
JKEIIE30M M PaCTBOPOM LIEJIOUH.

Ilpakmuueckaa padoma. Perueane 3KCIEPUMEHTAITBHBIX 331a4 110 TEME « XUMUYECKAs PEAKLIM .

BewmecrBa u ux cBoiicTBa

Metanabl. OU3HUECKHAE CBOMCTBA METAJUIOB, KaKk (PyHKIMS UX CTPOCHMs. JIEIEeHHE METAIIOB HA TPYNIbl B TEXHUKE W XHUMHH.
XWMHYECKHUE CBOWCTBA METAJUIOB M 3JICKTPOXMMHUYECKHAN Psii HanpspkeHui. [loHATHE O METanoTepMuH (QJIFOMHHOTEPMUM,
MarHUETEPMUH U JIIP. ).

Hemerannbl. baaropoannie rasel. Hemerajuiel Kak  OKACIUTENW. HeMmeramnel Kak  BOCCTAHOBUTENU.  Pan

ANEKTPOOTPULIATENILHOCTU. MIHEpTHBIC Wi OJIaropoAHbIE ra3bl.
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Kucnaorsl Heopranuveckue v opranndeckue. KHcioTel ¢ TOYKHA 3pEHUST aTOMHO-MOJIEKYISPHOTO yueHUs. KUCIoTel ¢ TOUKH
3PEHUsI TEOPUH SNEKTPOIUTHYECKON Tucconranu. KucinoTel ¢ TOUKK 3peHUst TPOTOHHOM Teopun. OOnIre XUMUYECKUE CBOMCTRA
kucsioT. Knaccugukanust Kucior.

OcHOBaHUSI HEOPraHUYEeCKHe U opraHuveckue. OCHOBAHUS C TOYKU 3PEHUS aTOMHO-MOJIEKYJISPHOTO yueHus. OCHOBaHMS C
TOYKW 3PEHUSI TEOPUM BIIEKTPOIUTHUYECKON amcconmanmy. OCHOBaHMS C TOYKHM 3pEHMs MPOTOHHO# Teopuu. Kiaccudukanms
OCHOBaHMN. XMMUYECKHE CBOMCTBA OPraHUYECKUX U HEOPTraHUYECKUX OCHOBAHUIA.

AM(poTepHbIe COeIMHEHHs] HEOpraHu4veckue M opranumdeckme. Heopranmdeckue am(@pOTEpHBIE COCIMHEHUS. OKCHIbI H
THIPOKCHIBI, — UX CBOMCTBA U MOJlyYeHHE. AMPOTEPHBIE OPraHUYECKUE COCAMHEHUSI HA TPUMEPE AaMUHOKUCIOT. llenTuael u
MENTUAHAS CBA3b.

Comn. Kiaccnukanus coneit. 2Kéctkocth Boabl M ciocoObl €€ ycTpaneHus. [lepexon kapOoHara B rugpokapOOHaT U 00parHo.
OO0mme XUMHAYECKHAE CBOCTBA CONEH.

Hemoncmpayuu. Komnekuus MetaiuioB. Kouiekuus HeMeTauioB. B3anMoaeicTBue KOHIEHTPUPOBAHHON a30THON KHUCIIOTHI €
MeAp0. Bcemblka TepMuTHOW cmecHn. Bcemblmka 4é€pHOro mnopoxa. BrITeCHEHME TajloreHOB M3 WX PAacTBOPOB JIPYTHMHU
rajjoreHamMu. B3aumoaeiicTBie MapoB KOHLUEHTPHPOBAHHBIX PACTBOPOB COJNITHOM KHCIOTBI M aMMHMaka («IbIM O€3 OrHs»).
[Tonyyenne aMmmMuaKka M U3y4eHUe €ro CBOMCTB. PaznuyHble ciiyyan B3aMMOIEHCTBHS PACTBOPOB COJIEN AIIFOMUHHUSA CO LIETOYBHO.
[TonmyyeHue KECTKON BOJBI U YCTPAHEHUE €€ )KECTKOCTH.

Jlabopamopnuie onvimpl. 1loy4eHUE HEPACTBOPUMOIO THIPOKCHIA W €r0 B3aMMOIEHCTBUE ¢ KUCIOTOH. Hccnenosanue
KOHLICHTPUPOBAHHBIX PACTBOPOB COJISTHOW M YKCYCHOM KHCJIOT KaleabHBIM METOAOM NpH MX pasdaeneHuu Bonoil. [lomydyenme

aMm(OTEpHOro TMAPOKCHAA U N3YUEHHE €r0 cBOMCTB. [IpoBeicHNE KAUECTBEHHBIX PEAKLIMI MO ONMPENETIEHHIO COCTaBA COMH.
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Ilpakmuueckaa padoma. Peruenne SKCIEPUMEHTATIBHBIX 3a]1a4 10 TeMe «BemecTBa U UX CBOWCTBaY.

XuMusi U COBPEMEHHOE 0011eCTBO

IIpon3BoacTBO aMMuaKa U MeTaHoJa. [[OHATHE O XUMUYECKOH TEXHONOTMH. XUMUYECKUE PEAKIIMU B MTPOU3BOJACTBE aMMHUAKa
u MeraHona. OOmas Kiaccu(pUKALIMOHHAS XapaKTEPUCTUKA PEAaKUMid CHUHTE3a B MPOM3BOACTBE ATUX MPOAYKTOB. HayuHbie
PUHLIAIIBL, JIEKAIUE B OCHOBE TPOM3BOICTBA aMMHUaKa U MeTaHoa. CpaBHEHHUE STUX MPOU3BOACTB.

XumMHu4eckasi TPaMOTHOCTh KAaK KOMIIOHEHT oO0wmeidl KyJabTypbl 4eaoBeKka. MapKUpOBKAa YNAKOBOYHBIX MATEPUAJIOB,
AIIEKTPOHHUKHU W OBITOBOM TEXHUKH, SKOJTIOTUYHOIO TOBAPA, MPOAYKTOB IMATAHUS, STHKETOK MO YXOAY 32 OACKAOH.
Jemoncmpayuu. Monenb NPOMBINUIEHHONW YCTaHOBKM TOJYYEHUS CEPHOM KHCIOTBL. MOAEIL KOJIOHHBI CHHTE3a aMMHAaKa.
BuneodparMeHTsl 1 criaiiibl O CTENEHW SKOJOTUYECKON YHCTOThI TOBAPA.

Jlabopamopnuvie onvimel. 13ydeHNE MaPKUPOBOK PA3IMYHBIX BUIOB MPOMBIIUICHHBIX U MMPOIOBOJILCTBECHHBIX TOBAPOB.
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IIpuMmepHoe TemaTH4ecKoe MIaHUpPoBaHue Kypca 10 kiacca

(1 4 B HEeAEmrO, BCero 35 4, U3 HUX 2 4 PE3EPBHOE BPEMS)

XapakTepUCTUKA OCHOBHBIX BUIOB

Homepa
Tema ypoka OCHOBHOE COAEP)KAHUE YPOKA JESATELHOCTH 00yJarommxcs (Ha
YPOKOB TI/TI
YPOBHE YUYEOHBIX JICHCTBHIA)
1—2 Tema 1. IIpeameT opranuveckoii xumuu. Teopusi CTpoeHust Oprannyeckux coennnenuii A. M. bytieposa (2 4)
1 [Tpenmet oprannueckoii xumun | OpraHuvecKue BEIECTBA: MPUPOIHbIE, | XapaKTepHU30BaTh OCOOCHHOCTH COCTaBa

WCKYCCTBEHHBIE U CUHTETUUECKHUE.
OcoOeHHOCTH COCTaBa U CTPOCHUS
OpPraHuYeCcKHX BEIECTB. Butamusm u
ero kpax. [lonsitie 00 yreBogpopoaax.
Jlemoncmpayuu. 11naBienue,
00yIJIMBaHUE U TOPEHNE OPTraHUYECKUX
BELIECTB. MoJIe/In MOJIEKYJT
OPraHUYECKUX COEAMHEHUH Pa3HbIX
KJIaCCOB (IIIAPOCTEP’KHEBBIC U
00BbEMHBIE). ONPEACTIEHUE MTEMEHTHOTO

COCTaBa OPraHUYECKUX COCTUHEHUN.

¥ CTPOCHUSI OPraHUUECKUX BELIECTB.
Kiaccugunupopars ux Ha OCHOBE
MPOUCXOKACHHS U NEPEPAOOTKH.
ApPryMEeHTHPOBATh HECOCTOATENLHOCTD
BUTAJIU3MA.

OnpenensatTb OTIUYUTEIbHBIE

O0COOEHHOCTH YITIEBOJOPOIOB.
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[Toprpetsl A. M. bymiieposa,
U. 51. Bepuemnyca, . Bénepa

2 OCHOBHBIE MONOXKEHUS TEOPUH | OCHOBHBIE MOTOXKEHUS TEOPUHU Dopmynuposams OCHOBHBIE TTOJIOKEHUS
XUMHUYECKOTO CTPOEHUS XUMHUYECKOTO CTPOEHUS TEOPUH XMMHUYECKOTO CTPOEHUS
A. M. bytneposa A. M. bytnepoBa. Bal€HTHOCTb. A. M. bytneposa.
CtpykTypHBIE (POPMYITBI — MOJIHBIE U Paznuyare NOHATUS «BAICHTHOCTB) U
cokpaménnbie. [IpocThie (OAMHAPHBIC) M | «CTEMEHb OKACTIEHUSY.
KPaTHBIE (IBOMHBIE U TPOMHBIE) CBA3U. | COCTABIIATH MOJIEKYJISIPHBIE U
H3zomepel u n3oMmepus. BzaumHoe CTPYKTYPHBIE (DOPMYJIBI.
BJIUSIHAE aTOMOB B MOJIEKYJIE. KrnaccupuuupoBars KOBAJICHTHBIE CBSI3U
Jlemoncmpayuu. ITopTpeThl 10 KParHOCTH.
A. M. bytneposa, O. OpaHkaHa, OOBSICHATH SIBJICHUE U30MEPUHU U
@. A. Kekyne. B3aMMHOE BJIMSTHUE aTOMOB B MOJIEKYJIE
Jlabopamopnwvie onvimul. U3roTOBICHHE
MOJIEJIEN OPraHUYECKAX COCANHEHUMN
3—14 Tema 2. YriieBoaopoabl U HX NPUPOAHBIE HCTOYHUKH (12 4.)
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AJKaHbBI

['omomornueckuii psax ajlkaHOB M €T0
oOmmas dopmyna. CrpykrypHas
M30MEpPU YINIEPOAHOM nenu. Pagukansl.
Homenknarypa ankaHoB. XUMHYECKUE
CBOMCTBA aJIKAaHOB. TOPEHUE, PEAKLUH
3aMEIICHAS (raJJOr€HUPOBAHHKE),
peaKuusl pasoXKEHHWs METaHA, PeaKius
JNETUPAPOBAHUS STaHA.
Jlemoncmpayuu. T'oOpeHre ankaHoB U3
pe3epByapa ra3oBOM 3aKUTATIKH.
OTHOIIICHHE AJTKAHOB K OPOMHOM BOJIE
pPacTBOPY NEPMaHTaHaTa Kajusl.
Jlabopamopnwvie onvimur. OOHAPYKEHUE

IIPOAYKTOB IropCHUA CBCUHU

OnpenensaTe NTPUHAIIEKHOCTh
COCIMHEHUH K aJIKaHaM Ha OCHOBE
aHaam3a cOCTaBa UX MOJIEKYIL.

JlaBaTb Ha3BaHU aJIKaHAM 110
MEKIYHAPOIHOW HOMEHKIIAType.
Xapaktepu3oBarbk COCTAaB U CBOMCTBA
BOKHEHNIINX MPEICTABUTEIICH AJIKAHOB.
HaOnronars XUMUYECKUIA SKCIEPUMEHT C
(UKCHUPOBATh €TI0 PE3YJILTATHI.
Paznuyare NOHATHUS «KTOMOJIOT» U

«HU30MCP»
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AJKEHEBI

OtuneH. [OMOIOrMYECKuii psall alKEHOB.
Homenknarypa. CtpykrypHas
uzomepus. [[pOMBINUIEHHOE MOy YeHHE
QJIKCHOB: KPEKHUHT W JIETHAPUPOBAHUE
ajKaHoB. Peakuus geruaparauuu
ATaHOJIa, KaK JJA0OpAaTOPHBIH COCO0
NONyYEHUs 3THIeHa. Peakunu
NPUCOCAMHEHHUS: THAPATALAS,
THAPOTATIOT€HUPOBAHHUE,
TAJIOTEHUPOBAHUE, MOJIMMEPU3ALIH.
[TpaBusio MapkoBHuKOBa. OKUCIEHUE
ankeHoB. KauecTBEHHBIE peakIny Ha
HEMPEIEIIBHBIE YITIEBOAOPOIBI.
Jlemoncmpayuu. T'opeHue 3TUIICHA.
KavyecTBeHHBIE peaKIIMK HA ABOWHYIO
CBSI3b. 00CCIIBEUMBAHUE STUIIEHOM
PacTBOPOB MEPMAHTaHAaTa Kajaus v

OpOMHOM BOIBI.

OnpenensaTe NTPUHAIIEKHOCTh
COCIMHECHUN K aJIKCHAM Ha OCHOBE
aHaam3a cOCTaBa UX MOJIEKYIL.

JlaBaTh Ha3BaHUS AJIKCHAM [0
MEKIYHAPOIHOW HOMEHKIIAType.
XapaxkTepu3oBarb COCTAB U CBOKWCTBA
BOKHEHNIINX MPEICTABUTEIICH AJIKEHOB.
HaOnronars XUMUYECKUIA SKCIEPUMEHT C
(hUKCHUPOBATh €TI0 PE3YIbTAThI
Paznuyare NOHATHUS «KTOMOJIOT» U

«HU30MCP» AJIsd aJIKCHOB
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Ankanuenbl. Kayuyku

Howmenknarypa. CONpsokEHHBIE JTACHBIL

byramuen-1,3, M30MPEH. Peakuus
JlebeneBa. Peakumm nOpUCOEAMHEHUS
anKaaueHoB. Kaydyky: HarypaibHBIH,
CUHTETUYECKHE (OyTaaueHOBBIH,
W30MPEHOBHIN). BynkaHuzauus kaydyka.
Pe3una. D00HHT.

Jlemoncmpayuu. Kojuiekuus
«Kayuykny.

Jlabopamopnwvie onveimur. ccnenoBanue

CBOWCTB Kay4yKOB

OnpenensaTe NTPUHAIIEKHOCTh
COCIMHEHUN K AJIKQIMEHAM HA OCHOBE
aHanIM3a COCTaBa UX MOJIEKYJI.

JlaBark Ha3BaHMsI ATKEAUEHAM 10
MEKIYHAPOIHOW HOMEHKIIAType.
XapakTepu30oBarb COCTAB U CBOMCTBA
BOKHEHUIINX MPEICTABUTENIEH
AIKAUECHOB.

Oco3HaBarh 3HAYUMOCTh POJIH
OTE€YECTBEHHOTO YUEHOTO B MOJYYEHUN
MEPBOTO CUHTETHYECKOIO Kay4yyKa.
YCTaHaBIMBATE 3aBUCUMOCTh MEXKITY
CTPOCHHUEM U CBOMCTBAMU IMOJIMMEPOB

Ha NpUMEPE KayuyKa, PE3UHBI K 300HUTA

ANKWHBI

OO6was XapaKTEPUCTHKA

romosiorndeckoro  psaa.  CrnocoObl

oOpa3oBaHus  Ha3BaHW  AJIKUHOB.

XHUMHUYECKHUE CBOMCTBA allCTHJICHA:

ropCHHC, pCaKknuu IIPUCOCMHCHMA

OnpenensaTe NTPUHAIEKHOCTD
COCAMHCHMI K aJIKWHAM HA OCHOBE
aHaJIn3a COCTaBa UX MOJICKYJL.
JlaBaTh Ha3BaHWS AJIKMHAM I10

MEKIYHAPOIHOW HOMEHKIIAType.
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TUAPOrajJIoreHUPOBaHHUE,
rajoreHUpPOBaHUE, rUApaTanus
(peakuust Kyuepopa), — €ro moyycHue
U TNpUMEHEHUWE. BUHWIXJIOpUI U €ro
MTOJIMMEPHU3ALMSA B ITOJIMXIIOPBUHUIL.
Jlemoncmpayuu. 11onydyeHue aneTuieHa
peakuueit ruaposin3a Kapouaa KaabLusl.
l'openue anerunena. KauecrBeHHBIE
PEaKuy HA TPONHYIO CBA3b.
00eCIBEYNBAHUE AUETHIICHOM
PacTBOPOB NIEPMAHraHarTa Kajius U

OpOMHOM BOIBI.

XapaxkTepus3oBarh COCTaB, CBOMCTBA U
MPUMEHEHUE AETUIICHA.

YcranaBnuBark NPUYAHHO-
CJIEACTBEHHYIO CBA3b MEJKIY COCTABOM,
CTPOCHHUEM MOJIEKYJI, CBOMCTBAMH U
NIPUMEHEHUEM ALETUIICHA.

Habnronare XUMAYECKHA SKCIEPUMEHT C
(PMKCUPOBATH €T0 PE3YJIBTATHI
Paznuyare NOHATHS «TOMOJIOTY U

«HU30MCP» AJId aJIKWHOB

ApeHsl

benzoun, Kak MPEACTABUTEIID

apoOMaTUYECKUX YIJIEBOJOPOMOB.
CrpoeHue €ro MOJIEKYJIbl M CBOWMCTBA
(u3nUECKHEe W XHMHYECKHE CBOMCTBA:
TOPEHHE, PEAKIMH  3aMEIICHUS —

raJJOorCHUpPOBAaHUC, HUTPOBAHUC.

XapaxkTepus3oBarbk COCTaB, CBOMCTBA U
NPUMEHEHUE OCH30I1A.

YcranaBnuBark NPUYAHHO-
CJIEACTBEHHYO CBA3b MEXKIY COCTABOM,
CTPOCHHUEM MOJIEKYJI, CBOMCTBAMH U

NPUMEHEHUEM OCH30I1A.
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[Tony4yeHue u npuMeHeHe OEH30M1a.
Jlemoncmpayuu. ViccnenoBaHue CBONCTB
OeH301a ¢ TOMOIIBI OBITOBOTO

pactBoputens « CONbBEHT»

Habnronare XUMAYECKHA SKCIEPUMEHT C

(PMKCUPOBATH €TI0 PE3YJIBTATHI

10

IIpupoaHbIii U MOMYTHBIA Ta3bl

Cocras  mpupomHoro  rasza.  Ero
HaxoxacHUE B mpupoae. [IpenmyniecTra
OPUPOAHOTO  raza  Kak  TOIJIMBA.
Xumuueckas nepepadoTka MPUPOAHOTO
rasa. KoHBepcusi, nuposin3. CUHTE3-Ta3 U
€ro NPUMCHECHUE.

COCTaB.

[TommyTHBIE rassl, 150:

[TepepaboTka MONYTHOIO Tra3a Ha
(dpakuuu: Cyxoi raz, nponaH-OyTaHoBas
CMECh, Ta30BBIH OCH3HH.
Jlemoncmpayuu. Kapra noine3ssix

HCKOTaeMeIix PO

XapakTepu30Barh COCTAB U OCHOBHBIE
HanpapJIcHUs MEPePadOTKH U
UCTIOJIB30BAaHMS PUPOJHOTO ras3a.
CpaBHUBaTh HAXOXKJIECHUE B PUPOJEC U
COCTaB MPUPOJHOTO U MOMYTHBIX Ta30B.
XapakTepu30Barh COCTAB U OCHOBHBIE
HanpapJIcHUs MEPePadOTKH U

HCIIOJIB30BaAHKA ITOIIYTHOIO Ira3a

11

HedT1b 1 cniocolsl €é

nepepadoTKu

Cocra He(TH U €€ nepepadoTKa;
MEPEroHKa, KPEKUHT, PU(OPMHHT,

HedrenpoayKrbl u nx noixy4eHue.

Xapaktepu3oBarb COCTaB U OCHOBHBIC
HaMnpapJIcHUs NMEPePAdOTKN HEPTH.

Paznuuare HeTsHbIE Ppakuum U
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[TonsTne 06 OKTAHOBOM YHCIIE.
XHAMHAYECKUE CIOCOOBI TOBBILLICHHUS
KauecTBa OCH3MHA.

Jlemoncmpayuu. Konnekuust «Hedts n
He(Tenpoay KT, BUACO(DPArMEHTHI U
crnaiel «Ileperonka Heguy. Kapra

MOJIE3HBIX UCKOTTaeMbIX PD

OMUCHIBATH 00ACTH UX TPUMEHEHMUSI.
Oco3HaBaTh HEOOXOAUMOCTh
XUMHYECKHX CITOCOO0B MOBBIIIIEHUS

KadyecTBa OCH3MHA

12 KamMeHHBI# yrons u ero KokcoBaHne KaMeHHOrO ymisi W €ro | XapakTepu30Barb OCHOBHBIE MPOIYKThI
nepepaboTka NPOAYKTHI: KOKCOBBIM Ta3, aMMHUauHas | KOKCOXUMUYECKOTO MPOU3BOICTBA.

BOJIa, KAMEHHOYTOJIbHAs CMOJa, KOKC. | OnmuchBaTh 00JaCTH NPUMEHEHUS
[Mazudukanus KaMEHHOTO YIS KOKCOBOTO ra3a, aMMHAYHOHN BOJIBL,
Jlemoncmpayuu. KoJuiekuus KaMEHHOYTOJIBHON CMOJIBI, KOKCA.
«KameHHBIH yroyib 1 TPOAYKTHI €70 Oco3HaBarb HEOOXOAMMOCTh
nepepadoTkny. BuaeopparMeHThI 1 ra3u(pukauu KAMEHHOTO YIJIsl, Kak
ciai el «Kokcoxummieckoe AJIETEPHATUBBI MPUPOIHOMY Ta3y.
POU3BOACTBOY

13 [ToBTOpeHue u 00600mEHNE TecTupoBaHKE, PELICHKE 3a1a4 U BBINONHATE TECTHI, PEIIATh 3a1a494 U

VIIPOKHEHUHN 110 TEME

YIPOKHEHHUS 110 TEME.

[TpoBOANTH OLICHKY COOCTBEHHBIX




37

JOCTHXKEHUNA B YCBOCHUM TEMBI.
Koppekruposars cBOM 3HaHUs B

COOTBETCTBHH C IJIAHUPYEMBIM

PE3yIABTaTOM

14 Kontponbhas padora Ne 1 «Teopusi cTpoeHHs OpraHudeckux coennHennii A.M. bytieposa. YeBogopoash»

15—28 Tema 3. Kucsiopoa- u a3orcoaep:kamue oprannieckne coennnenns (14 1)

15—16 OnHOATOMHBIE CIUPTHI OyHKIMOHAIBHAS TUAPOKCUIIbHAA | Ha3pIBaTh CIMPTEI 110 MEYKIyHAPOIHOM
rpynna. ['omonorunyeckuii PA | HOMEHKJIIATYPE.

MPENETBbHBIX  OQHOATOMHBIX  CIUPTOB.
Hszomepus TTOJTOKEHUS
(yHKIMOHANBHOW Tpynmbl. Bomopoanas

CBsA3b. XMMHUYECKHE CBOWCTBA CIUPTOB.

AnpaeruaHas rpymnmna. Peakuus
sTepuUKalM,  CIOKHBIE  S(PHUPBL
[Ipumenenne CIIAPTOB. JleiictBue

METWJIOBOTO W J3TWJIOBOTO CHUPTOB Ha
OPraHu3M YEJIOBEKa.
Jlemoncmpayuu. OKACIICHHE CIUPTA B

AJIBACTHUA.

XapakTepu3oBark CTPOCHUE, CBOMCTBA,
CHOCOOBI OMYUYEHMs U 001acTh
[IPUMEHEHUS TTPEACTBHBIX OHOATOMHBIX
CIIUPTOB.

YcranaBnuBark NPUYAHHO-
CJIEICTBEHHYIO CBA3b MEXAY COCTABOM,
CTPOCHHUEM MOJIEKYJI, CBOMCTBAMH U
[IPUMEHEHHUEM METAHOJIA U 3TAHOJA.
HaOmonarb, caMOCTOATENHLHO
[IPOBOJIUTH U OMUCHIBATH XUMUYECKHI

AKCIEPUMEHT
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Jlabopamopnwvie onvimuvr. CpaBHEHHE

CKOPOCTH HUCIIApCHHA BOJAbLI M 3TAHOJIA.

17

MHOroaroMHbI€ CITUPTEI

OTUJICHITIMKOIb, KAaK MPEACTABUTEIND
JIBYXaTOMHBIX U TIULEPUH, Kak
MPEACTABUATENL TPEXATOMHBIX CIUPTOB.
KayecTtBeHHas peaxkus Ha
MHOIOAaTOMHBIC CIHUPTHI, UX CBOWCTBA,
nosiyyeHue u npuMmeHeHue. [lonarue 06
aHTH(pH3ax.

Jlemoncmpayuu. KayeCTBEHHAs peaKUus
HA MHOTOATOMHBIE CITUPTHI.

Jlabopamopnwvie onvimut.

PaCTBOpI/IMOCTB NIMIcCpuHa B BOAC

Kiaccuguupopars CiupThl 10 UX
aTOMHOCTH.

XapakTepu3oBaTh CTPOCHHUE, CBOICTRA,
CHOCOOBI OJTYUCHHS U 001aCcTH
MPUMEHECHUSI MHOTOATOMHBIX CITUPTOB.
HUnentuduinmpoBarb MHOTOATOMHBIC
CIMPTHI ¢ TTOMOIIBIO KAY€CTBEHHOM
PEaKITuH.

HaOmronarb, caMOCTOATENLHO
MPOBOJIUTH M OMUCHIBATH XUMUUCCKUN

AKCIEPUMEHT

18

Denon

CrpocHue, TMONYy4YEHUE, CBOWCTBA U
npuMeHeHne (QeHona. KadecTBEHHBIC
peakuuu Ha (peHon. BzaumHOe BIMSHUE
aTOMOB B MOJICKYJiE¢ (PeHOIA.
Jlemoncmpayuu. 3aBUCUMOCTD

pacTBOpuUMOCTH ()eHOJIa B BOJE OT

XapaxkTepu3oBarb CTPOEHUE, CBOMCTBA,
CrIOCOOBI MONYUYEHHS U 00NIaCTH
NPUMEHEHUs (PEHOMA.
HUnentupuumposars PEHON ¢ TOMOIIBIO

Ka4€CTBEHHBIX PEAKIIUHA.
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Temneparypsl. Bzaumozeiicreue penomna
¢ OpOMHOI#1 BOAOH W XJIOPHIOM

skene3a(lll), kak KaueCTBEHHBIE PeaKIun

Cobnronars npaBuiia 6€300acHOrO

oOpateHus ¢ PeHOIOM

19 AJIBIETU]IBI U KETOHBI dopMaNbICTUA M ALECTAIBACTAN, Kak | XapakTepu30oBark CTPOCHUE, CBOMCTRA,
NPEICTABUTENN ATTBACTUIOB, COCTAaB MX | CIOCOOBI MOMYUYEHHs U 00nacTh
MoJieKyn. DyHKIMOHATTbHAS NpUMEHEHHUs (popMabICTaa U
KapOOHWIIbHAs rpynna. KadecTBEHHBIE | alleTATBAECTHIA.
peakuun Ha anmpaeruael.  CBoiicTBa, | MneHTupuumpoBars anbaeruisl ¢
NOJTyYCHUE 17} NPUMEHEHHUE | TOMOILBIO KQYECTBEHHBIX PEAKIIUN.
dopmanbaernza W auneranpaeruja. | CoOmoaars NpaBUiia 3KOJIOTHYECKA
Peakuyu NOJTMKOHIEHCALINH IUIsL | TPAMOTHOTO U OE€30MaCHOT0 0OpalICHHUs
¢dopmanbaeruaa. [TonsTue 0 keToHax Ha | ¢ (POPMATBACTUAOM.
NpUMEPE alleTOHA.
Jlemoncmpayuu. Peakium cepeOpsHOro
3epKajla U CO CBEXKEMOMY YEHHBIM
ruapokcuiom Meau(1l) mpu HarpeBaHuu,
KaK KaueCTBEHHBIC PEAKIMH HA
aJbICTUIbI

20 KapGoHOBBIE KHCTOTHI ['omomornueckuid  psA MOPEACTbHBIX | XapaKTepU30Barh CTPOCHUE, CBOKCTBA,
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OJJHOOCHOBHBIX ~ KapOOHOBBIX  KHUCJIOT.

JKupHsle KHUCJIOTBL. XUMUYECKHE

CBOWCTBA KapOOHOBBIX KHUCJIOT.
[TonyyeHue ¥ NPpUMEHEHUE MYPABBEUHOMN
1 YKCYCHO# KHUCJIOT.

Jlemoncmpayuu. O0pasubl MypaBbUHOM,
YKCYCHOW, NAJIbMAUTHHOBOM U
CTEAPUHOBOM KHUCIIOT U UX
PacTBOPUMOCTE B BOJE

Jlabopamopnwvie onvimul. XUMHYECKHE

CBOMCTBA YKCYCHOM KHCJIOTHI

CHOCOOBI OMYUYEHHs B 001acTh
[IPUMEHECHUS MYPABBUHON U YKCYCHOM
KHUCJIOT.

Pa3znuuars obiiee, ocoOCHHOE 1
€IMHUYHOE B CTPOCHUM U CBOMCTBAX
OpraHn4ecKux (MypaBbUHOHN U
YKCYCHOM ) U HEOPraHUUYECKUX KUCIIOT.
Habntonarb, mpoBOAWTh, OMKUCHIBATE U
(UKCUPOBATH PE3YNBTATHI
JEMOHCTPALIMOHHOTO U JIJA0OPaTOPHOTO
XUMUYECKUX IKCTIEPUMEHTOB.
Cobmnronars MpaBmiia YKOJIOTUYECKH
IPaMOTHOTO U OE30MACHOTO OOpALICHHS

C KapOOHOBBIMH KUCJIOTAMHU

21

Crnoxnbie 3¢upbl. Kupsl

Peakuus  srepudukanuu.  CHOXKHBIC
a¢upbl. XKupbl, UX COCTaB U TUIPOIU3
(KUCIOTHBIA WM 1IeTOYHOM). Mblia.
I'mapuposaHue >XUpoB.

Jlemoncmpayuu. KOJITEKUHS CI0KHBIX

OnucelBaTh peaKkMK STEPAPHUKALIANA KaK
oOparumoii OOMEHHBIH MPOLECC MEKITY
KHUCJIOTAMH U CIIUPTaAMHU.
XapakTepu3oBark CTPOCHUE, CBOMCTRA,

CrocoObl MOyUeHUs U 00J1aCTh
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3¢pupos. Komnekuus >xupoB. OO6pasisl
TBEPAOTO U SKUJKOTO MbLIA.
Jlabopamopnwvie onvimul. OnpeaeneHue

HCHPCACIBHOCTH PaCTUTCIILHOIO Maciia

MIPUMEHEHUS YKAPOB.

YCTaHaABIMBATE 3aBUCUMOCTh MEXKITY
(PU3UYECCKUMU CBOMCTBAMU KUPOB,
COCTAaBOM HX MOJICKYJ U
MPOUCXOKIICHUEM.

Y ITPOU3BOJICTBO TBEPIBIX KUPOB HA
OCHOBE PACTUTEIIbHBIX MACE]T.
HaOntonare, NpoBOUTH, OMUCKHIBATH U
(hMKCUpPOBATh PE3YJIBTATHI
JEMOHCTPALIMOHHOTO U JTA0OPAaTOPHOTO

XUMHUYCCKHUX SKCIICPUMCHTOB

22

VYIeBoabl

Yoiesonsl. MoHocaxapuasl. [roko3a
Kak anpaerugocnupt. CopOour.
MONOYHOKHKCIIOE U CIUPTOBOE
OposxeHue. GorocuHTe3. [lucaxapuasl.
Caxaposa. [Tonucaxapuasl. Kpaxmal,
LIEJUTHOIIO3A.

Jlemoncmpayuu. AnbaETHTHBIE

CBOMCTBA U CBOMCTBA MHOIOATOMHBIX

OnpenensaTe NTPUHAICKHOCTh
OPraHUYECKUX COCAUHEHNN K
VIJIEBOIAM.

Paznuuare MOHO-, I1- ¥ TOJIUCAXapU bl
N0 UX CIIOCOOHOCTH K THIPOJIH3Y.
[IpuBOAMTE MPUMEPHI IPEACTABATEIIEN
KaKIOW I'PYIIIBI YITIEBOIOB.

HaOntonare, NpoBOUTH, OMUCKHIBATH U
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CIIMPTOB ITIFOKO3bI B PEAKLMUAX C
ruapokcuoM Meau(1l).
Unentndpukanus kpaxmana.
Jlabopamopnwvie onvimul. U3roTOBICHAE
KpaxMaJbHOIO KJIEHcTeEpa.
Hnentndukanus kpaxmasia Kak
KOMIIOHEHTA HEKOTOPBIX MPOAYKTOB

NUTaHuA

(pUKCHPOBATH PE3YIILTATHI
JEMOHCTPAIMOHHOTO U JTa0OPaTOpHOTO

XUMHYCCKHUX SKCIICPUMCHTOB

23

AMUHEI

AMuHOrpynna. AMHUHBI NPEIEIbHBIE U
apomarndeckue. AHuIUH. llomydyeHue
amMuHOB. Peakuus 3uHnHa. XMMUAYECKUE
CBOICTBA U PUMEHEHHUE AMUHOB.
Jlemoncmpayuu. Ioprper H. H. 3ununa.
Komtekuus aHUIMHOBBIX KpacuTENEN.
Jlabopamopnwvie onvimul. U3roTOBICHHE

MOJEIEH MOJIEKYJI aMHHOB

OnpenensaTe NTPUHAIEKHOCTh
OpPraHuYeCKOro COEAMHEHUS K aMUHaM
Ha OCHOBE aHa/IM3a COCTaBa €ro
MOJIEKYIL.

XapakTepu3oBark CTPOCHUE, CBOMCTRA,
CHOCOOBI OMYUYEHUS U 001acTh
[IPUMEHEHUS aHUJIUHA.
ApPryMeHTHPOBATh 4yBCTBO FOPAOCTH 32
JOCTWDKEHUS OTEYECTBEHHOM
OPTraHUYECKON XUMUH.

Cobnronars npaBuiia 6€300acHOro
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oOpalleHust ¢ aHUJIMHOM W KPaCUTENSIMU

Ha ¢ro OCHOBC

24 AMWHOKHCIIOTHI. AMWHOKHCIIOTBI, COCTAB UX MOJICKYN W | ONpenensiTh MPUHAIIEKHOCTh
CBOJCTBA, Kak aM(OTEPHBIX | OPraHUYECKOTO COCAMHEHMS K
OpPraHMYECKUX COECIMHEHHWHN. [JIMLKH, | aMUHOKHUCIIOTaM Ha OCHOBE aHajn3a
KaK  MOPEICTaBUTENb  aMHUHOKHCIIOT. | COCTaBa UX MOJIEKYIL.
ITonyyeHne MOMMIETHAOB peakiuei | XapakTepu3oBarb CBOWCTBA
ITOJINKOHICHCALUH. [TonsaTue O | aAMUHOKHUCIIOT KaK aM(OTEPHBIX
IIETITHIHON CBA3H. COCIMHCHUI.
Jlabopamopnwvie onvimer. YI3rotoenenue | Paznnuars peakumy NOJMMKOHACHCALIAN
MOZEJIN MOJIEKYJIBI [TIMLIAHA Y NIENTUIHBIE CBA3U

25 benku CrpoeHnue MoJEKyJT OCNTKOB: EpBUYHAs, | XapaKTepU30BaTh COCTAB, CTPOCHHUE,
BTOPHAYHAS U TPETHYHAS CTPYKTYPHI. CTPYKTYPY U CBOWCTBa OCIIKOB.
KavecTBeHHBIE peaKkMK HA OENTKH, NX HNnentnduumpoBars OEIKH.
TUAPOIINA3, IEHATYpalus U OnuceiBaTh OMOIOTOYECKUE CBOMCTBA
Oounonornyeckre QPyHKIUM. OENKOB Ha OCHOBE MEXKMPEAMETHBIX
Jlemoncmpayuu. KayeCTBEHHBIE CBSI3CH XUMHUH A OMOJIOTHH
peakiuuu Ha OCJIKH.

26 [TpakTuyeckas paGora Ne 1. HnenTrndukanus OpraHnyeCcKux [TpoBoanTh, HAONIONATH W OTIMCHIBATH
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Unentuduxanms

OPraHUYECKUX COCAUHEHNIN

COCOIUHCHUU

XUMHUYECCKUH OKCIICPUMCHT IJIA
IOATBCPIKACHHA CTPOCHHA U CBOMCTB
Pa3JIMYHBIX OPraHu4YCCKUX COGHHHGHHﬁ,
a TAKKC UX HI[GHTHq)HKaHI/IH C

MMOMOIIBHO KAYCCTBCHHBIX peaKuHﬁ

27 [ToBTOpenue u 0600mEHNE TecTupoBaHKE, PELICHUE 3a1a4 U BBINONHATE TECTHI, PEIIATh 3a1a494 U
YOPAKHEHWH O TEME YOPAKHEHUS 110 TEME.

[TpoBOANTH OLICHKY COOCTBEHHBIX
JOCTHYKEHWH B YCBOCHUHU TEMBI.
Koppekruposars cBOM 3HaHUs B
COOTBETCTBHH C MIAHUPYEMBIM
PE3YJIBTAaTOM

28 KonTponbshas padora Ne2 «Kucaopo- 1 a30TCOAEpKalie OPraHuyeCKUE COCTMHECHUS

29—33 Tema 4. Oprannyeckasi XumMusi 4 0011eCTBO (S 1)

29 Buorexnomorus PazButune duorexnonorun. Tpu OOBSACHATB, UTO TAKOE OMOTEXHOJIOTHS,

HanpapIeHUs: OMOTEXHOIOTHH: TEHHAs
(WJTM TEHETUYECKAs) MHKCHEPUS,
KJIETOYHASI HUHXKEHEPUST, OMOIOrn4eCcKas

WHKeHepusd. [ eHeTHdecKkn

TeHHasl (MJIA TEHETUYECKAs ) MHXKEHEPUS,
KJIETOYHAS MHXKEHEPUs, OMOJIOTHYECKAs
WHXCHEPHS, KIIOHUPOBAHHUE,

UMMOOWITH30BAaHHBIC (DEPMEHTHI.
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Mo (pumpoBanHbie opranu3mel (I'MO)
Y TPAHCT€HHAS MTPOAY KLU

Kionnpopanue. UMMOOMIN30BaHHBIE

XapakTepu3oBarh POJib OMOTEXHOJIOTHH
B PEIICHUH MMPOIOBOJIbCTBEHHOM

npoONEMbI U COXPaHEHUH 3710 POBbS

(PE€PMEHTHI U X MPUMEHECHHUE. YeJI0BEKA
Jlemoncmpayuu. BuaeopparMeHThl 1
CJIaiIbl MO OMOTEXHOJIOTHH U
UMMOOMIN30BAHHBIM (PEPMEHTAM
30 [Momamepel Kinaccudukanus monmMepos. Knaccupunupopars  mOJIMMEpPBl 1O
HckyccTBEHHBIE MOTUMEPHL: LEJUTYJION, | pa3IMYHBIM OCHOBAHUSAM.
alleTaTHbIN MENK, BUCKO3a, LEeJI0(]aH. Paznuyare HMCKYCCTBEHHBIE NOJUMEPSIL,
Jlemoncmpayuu. Konnexuus KJIacCU(ULUPOBATH 170:¢ 51
oNIMMeEPOB. KoJUIEKIUA CHHTETHYECKUX | WUTFOCTPUPOBATh TPYIIBl  [OJIAMEPOB
ITOJIMMEPOB U U3JENUI U3 HUX IPUMEPAMH.
YcTaHaBuBark CBA3U MEXIY
CBOWMCTBAMHM TMOJIMMEPOB W 00NaCTIMHU
WX NIPUMEHEHHS
31 CHHTETHYECKUE NOTUMEPBI [Tonmumepusanus W DOJMKOHIEHcaus, | Paznuyare [TOJIMMEPU3ALIUIO 51
KaK CcrocoObl MONyYECHHS MOJUMEPOB. | MOIMKOHACHCALHUIO.

CunreTnueckue kayuyku. llommctupon,

[IpuBOAUTE MPUMEPBI 3THX CHOOCOOOB
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TeQIOH W TOIMBHHWIXJIOPUA, Kak
[PEACTABUTENHN TUIACTMACC.
CHUHTETHYECKME  BOJIOKHA.  KallpoOH,
HaMJIOH, KEBIIAP, JIABCAH.
Jlemoncmpayuu. Komnexkuus
CUHTETHYECKUX MOJMMEPOB: IJIACTMACC

W BOJIOKOH Y U3ACJINN N3 HUX

INOJIYUCHHA ITOJIMMCPOB.
OnuceiBaTh CHUHTETHUYCCKHUE Kay1yKH,
IJ1aCTMAaCChl U BOJIOKHA HAa OCHOBC CBA3HU

CBOMCTBA — IPUMECHEHHE

32 [TpakTuueckas paGora Ne 2 Pacnio3HaBaHue miacTMace U BOJIOKOH [TpoBoanTh, HaAONIOmATH W ONKMCHIBATH
XUMHUYECKHMA SKCIEPHUMEHT TUTSt
UACHTA(PHUKALIMA MJIACTMACC U BOJIOKOH C
NOMOIIBEO KAYECTBEHHBIX PEAKIIMIA

33 HHoBTropenue u 06006meHue kKypca. llogseaeHne HTOroB y4eOHOro rojaa.

34—35 Pe3zepBHoe Bpemst
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IIpuMepHoe TemMaTHYeCcKoe IaHUPOBaHue Kypca 11 kiacca 6a30B0ro ypoBHs

(1 4 B HEeaemro, Bcero 35 4, u3 HUX 1 4 pe3epBHOE BpeMsl)

XapakTepucTuKa OCHOBHBIX BUIOB

Howepa Tema ypoka OCHOBHO€E COAEPIKAHUE YPOKA JEATENBHOCTH 00yYarommxcs (Ha
YPOKOB TI/TI
YPOBHE YUEOHBIX TCHCTBUIA)
1—9 Tema 1. Crpoenne Bewmects (9 4)
1 OCHOBHBIE CBEICHHUS O CTtpoeHue aroma: coCTaB Aapa (HYKIOHBI) | APryMEHTHPOBAThH CIOKHOE CTPOEHHE
CTPOCHHUH aTOMa W 3NeKTpoHHAas odomouka. [lonarue 00 aroMa Kak CUCTEMBI, COCTOSIECH U3
n3zoronax. [TonsaTue o XuMuyeckom SJIpa | SJIEKTPOHHON 000I0YKH.
AJIIEMEHTE, KAK COBOKYITHOCTH aTOMOB C Xapakrepu3oBarb YPOBHU CTPOCHUS
OJIMHAKOBBIM 3aps0M sIpa. BEILIECTBA.
Jlemoncmpayuu. ITopTpeThl OnuceiBaTh YCTPOHCTBO U paboTy
2. Pezepdopna, H. bopa. bounbmoro agpoHHOro Kosutainaepa

BuaeodpparmenTs u cnaiiasl « bonbioii
AIPOHHBINA KOJUTAAEp», « YPOBHH

CTPOCHHUA BCLICCTBA»
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Ileprognyeckas cucrema
XAMHYECKUX IJIEMCHTOB
J1. 1. Menpaeneena B CBETE

YYEHMS O CTPOCHHUH aroMa

DU3NYECKUI CMBICT MPUHITON B TaONHILE
1. H. MeHaeneeBa  CMMBOJIHKH:
MOPSIAKOBOTO HOMEPA JIEMEHTA, HOMEPA
nepuoga U HoMmepa rpynmsl. [londarue o
BAJICHTHBIX AJIEKTpOHax. OToOpaskeHue
CTPOCHUS  DJIEKTPOHHBIX  00O0JIOYEK
arTOMOB ~ XMMHUYECKMX  DJIEMEHTOB €
MTOMOILBIO JJIEKTPOHHBIX M AJIEKTPOHHO-
rpaguyeckux GopMmyil.

OObsicHEHUE 3aKOHOMEPHOCTEH
U3MECHEHUS  CBOMCTB  JJIEMEHTOB B
NEPUOJAX M TpyNnax IEePUOJNYECKON
CUCTEMBI, KaK CJIEICTBHE ux
AJIIEKTPOHHOIO CTPOCHHUs. JIEKTPOHHBIE
CEMEHCTBA XUMUYECKHUX DIIEMEHTOB.
Jlemoncmpayuu. Paznuunbie GOpMbI
[TeproanyeCcKOi CUCTEMBI XUMUYECKHAX
anemenToB /. 1. Meunneneesa. [loprpet

. 1. Menpaeneena.

OnuceIBark CTPOEHUEM arOMa
XUMHUYECKOTO 3JIEMEHTA HA OCHOBE €10
NOJIO’KEHUS B IEPUOJNYECKON CHCTEME
. 1. Mennaeneena.

3anuceIBaTh JIEKTPOHHBIE U
AIIEKTPOHHO-TpaduyecKue GOpMyIIbl
XUMHUYECKUX 3JIEMEHTOB.

OnpenensaTb OTHOLUICHHE XUMHYECKOTO
DJIEMEHTA K OIPEACICHHOMY

DIIEKTPOHHOMY CEMEHNCTBY
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Jlabopamopnwvie onvimei.
MopnenupoBaHue MOCTPOCHUS
[TeproanuyeCcKOil CUCTEMBI € TIOMOILLBIO

KapToueK

CpaBuenue [leproanueckoro
3aKOHA U TEOPUU XUMHYECKOTO
CTpoeHUs Ha Prutocodckoii

OCHOBC

HpeI[HOCBIJ'IKI/I OTKPBITHA

Ilepuogmyeckoro 3akoHa W TEOPUH
XUMHYECKOTO CTPOCHUS OPraHuYECKUX
COCAUHEHUIN, POJb JUYHOCTH B HUCTOPHUH
XUMWH, 3HAYEHHE [IPAKTUKH B
CTAHOBJICHUM W PAa3BUTHUU XUMHYECKUX
TEOPHA.

Jlemoncmpayuu. Ioprpetst . U.

MenaeneeBa u A. M. bymiieposa

[IpencraBnsTe pa3sBUTUE HAYYHBIX
TEOPHIA 10 CIUPAIA HA OCHOBE TPEX
(dopmympoBok Ileproandeckoro 3akoHa
¥ OCHOBHBIX HAIPABJICHUNA PA3BUTHUS
TEOPUHU CTPOEHUS (XUMUYECKOTO,
AIIEKTPOHHOTO U MPOCTPAHCTBEHHOTO).
XapaxkTepu3oBarb poJib MPAKTUKHA B
CTAHOBJICHUM U PA3BUTHU XUMHUUYECKON
TEOPUU.

APryMEeHTHPOBATh 4yBCTBO TOPAOCTH 32
JNOCTUYKECHHSI OTEYECTBEHHON XUMHUH U

BKJIAJI POCCUMCKHAX YUYEHBIX B MUPOBYHO

HayKy

Hounasg xumudeckas CBI3b 1

HOHHBIC KPUCTAJINIMICCKUC

Kartnonel u aHUOHBL, HX 3apdaabl U

KJaccu(UKaLKMs MO0 COCTaBy HA MPOCTHIE

XapakTepu30oBaTh HOHHYIO CBA3b KaK

CBSI3b MEXKAY MOHAMH, 00PA3YOIIUMUCS
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PEIIETKH n cnoxnele. [Ipencrasurenu. IloHdTHe | B pe3ysbTare OTAQYM WIK pUEMA

00 MOHHOM XMMHMYECKOH CBs3HM. VOHHAd | SIEKTPOHOB aTOMaMM WU TPyNIamMu

KPUCTAJUINYECKAst peéTka 1 | aTOMOB.

(duznueckue CBOMCTBA BEILECTB, | Onpenensars NPUHAIEKHOCTh HOHOB K
0OYCJIOBIIEHHBIE 3TUM CTPOCHUEM. TOW WJIM WHOM I'PYIIE HA OCHOBAHUM UX
Jlemoncmpayuu. Moneiib HOHHOM 3apsiia U cocTasa.

KPUCTAJUTMYECKON PEIIETKY HA mpUMeEpe | Xapakrepu3oBaTh (PU3NUECKUE CBOMCTRA

XJjopuaa Hatpus. MUHEpaJIBL ¢ 3TUM BEIIIECTB C MOHHOW CBA3BIO, KaK

THUIIOM KPACTAUINYECKON PEIIETKOM! (YHKLMIO BUAA XUMHYECKOM CBSI3U U

KQJIBLIAT, TAJINAT. THUNA KPUCTAINYECKON PEMIETKI
KopaneHTHas XumMuyeckas [ToHdATHE O  KOBAJICHTHOW  CBs3MW. | ONMCHIBATH KOBAJICHTHYIO CBA3b, KaK
CBs3b. ATOMHBIE U ONEKTPOOTPULATENIEHOCTb, HEMONSPHAS | | PE3YJIBTaT 00pa30BaHUs 00X
MOJIEKYIISIPHBIE MTOJIsIpHAst KOBQJICHTHBIE CBS3HU. | DJIEKTPOHHBIX Map WM KaK pe3yJbTar
KPUCTAIUINYECKUE PEIIETKH Kparnocte KOBAJICHTHOM CBSA3HU. | IEPEKPBIBAHUS DJIEKTPOHHBIX

MexaHnu3Mbl 00pa30BaHUsl KOBAJEHTHBIX | OPOUTANICH.

CBsI3CH: OOMEHHBIH W JOHOPHO- | KnmaccupuumpoBark KOBAJICHTHBIC
aKIenTopHbIA. [lOMAPHOCTE MOJIEKYJIBL, | CBsA3H 1O DO, KPaTHOCTH H CIOCOOY
KaK CIICACTBHE TMOJSPHOCTH CBS3M W | MEPEKPBIBAHUS SNIEKTPOHHBIX

reoMeTpuM MoJiekynbl. Kpucrannmuueckue | opouTaneii.
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PELIETKM €  3TUM  THUIIOM  CBS3M:
MOJIEKYJISIpHBIE U aTOMHbIE. DuznyecKkue
CBOMcTBa  BemleCTB,  OOYCIIOBIICHHBIC
TUINIOM KPUCTAJIIIMYECKUX PELIETOK.
Jlemoncmpayuu. Moaend MOJIEKYJIAPHON
KPUCTALIMYECKON PEIETKN HA IPUMEPE
«CYXOT0 JIbJIa» WX UOAA U aTOMHOM
KPUCTALUTMYECCKON PEIIETKU HA IPUMEPE
anMaza, rpadura wim kBapua. Monenb

MOJIIPHOTO 00BbEMa ra3a

XapakrepuzoBarh (PU3NUECKUE CBONHCTBRA
BEILECTB ¢ KOBAJICHTHOMN CBA3BIO, KaK
(OYHKIMIO KOBAJICHTHOM CBSI3U U THNA

KPUCTAIIMIECKON PEIIETKI

MeTtannnueckasa XuMudeckas

CBA3b

I[loHdaTHE O METAJUIMYECKOM CBSI3UM H

METAJITUYECKAX KPUCTAIUTMYECCKUX
peleTKax. DU3NYECKUE CBOWCTBA
METAJLIOB Ha OCHOBE ux

KPUCTALIMYECKOTO CTPOCHUHL.
[IpumeHeHMEe METAUIOB HA OCHOBE UX
CBOMCTB. UEPHBIC U LIBETHBIE CILIABHI.
Jlemoncmpayuu. Monenu

KPUCTAJUTMYECKUX PEIIETOK METAUIOB.

XapakTepu30oBaTh METALUTAYECCKY FO
CBSI3b KaK CBSI3b MEKy HOH-aTOMaMU B
METAJUIAX U CILJIaBAX MOCPEACTBOM
0000IIEeCTBIIEHHBIX BAJICHTHBIX
AIEKTPOHOB.

OOBSICHATD €IUHY IO TPUPOY
XUMHUYECKUX CBI3ECH.

XapakrepuzoBarh (PU3NUECKUE CBOHCTBRA

METAJIIOB, KaK (DYHKIUIO
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Jlabopamopnwvie onvimei.
KoHctpyupoBanue Moaenu

METAJUINYECCKON XUMHUUYECKON CBA3U

METAJUINYECKON CBA3U U METAJLTMYCCKON

KPUCTAINIMIECKON PEIIETKI

Bopopoanas xumMuyeckas CBs3b

MexMonexkysipHas 1
BHYTPUMOJIEKYJIIpHAs BOJIOPOJIHBIE
CBA3M. 3HAUEHHUE  MEXMOJIEKYJISIPHBIX
BOJOPOJHBIX CBSI3€i B MPUPOAE U JKU3HH
YEJIOBEKA.

Jlemoncmpayuu. BuaeopparMeHThl 1
ciai il «CTPYyKTYphI OeTKkay.
Jlabopamopnwvie onvimul. JleHarypaums

Oenka

XapaxkTepu3oBarb BOAOPOAHYIO CBA3b
KaK OCOOBIH THIT XUMHYECKON CBA3H.
Paznuyare MEXMOJIEKYIISAPHY IO U

BHY TPUMOJIEKYJISAPHY IO BOAOPOAHBIE
CBSI3H.

PackpeiBath poJib BOOZOPOAHBIX CBA3ECH B
OpraHu3allyl MOJIEKYJT OMONOJIMMEPOB,
— OenkoB u JIHK, — Ha ocHOBe

MEXIPEAMETHBIX CBA3EH ¢ OMOIOoruei

ITomumepsbl

[Tonyyenne  DOMMMEPOB  peakUAMH
MOJIMMEPU3AlMU M TOJIMKOHICHCALINH.
BaxuHeiime npeacraBuTeNu miacTMace 1
BOJIOKOH, WX TIOJIy4€HHE, CBOMCTBA U
[IPAMEHEHHE. [TonsaTue 0
HEOPraHWYEeCKUX  MOJUMEpax H  UX

INpcaCTaBUTCIIA.

Xapakrepu3oBarb MOJIMMEPHI KaK
BBICOKOMOJICKYJISIPHBIE COCTMHCHUSL.
Paznuuare peakium nojJMMepru3alii 1
MTOJINKOH ICHCAIINH.

OnuchIBaTh BAXKHEHIINE MPEACTABUTEIIH
IJTACTMACC W BOJIOKOH U HA3bIBATh

00J1acTH UX NPUMECHEHUS.




53

Jlemoncmpayuu. Koliekunmn
«Ilmactmaccely, «BonmokHay. O0pa3iubl
HEOPraHUYe CKUX MOTUMEPOB — BELIECTB

ATOMHOM CTPYKTYPBI

YcTanaBnMBark €IMHCTBO OPraHUYECKOM
Y HEOPraHWYeCKOM XUMUU HA TPUMEPE

HCOPraHn4CCKuX MOJIMMCPOB

JlucnepcHbIe CUCTEMBI

[Tonatne o  gucnepcHo  ¢aze U

JUCNEPCUOHHOM  cpene.  ArperarsHoe
COCTOSIHUE Ppa3Mmep vacTull (¢asbl, Kak
OCHOBA ISl KJIACCU (PUKALIMN AUCTIEPCHBIX
CUCTEM. OMYJIBCUH, CYCIIEH3UH, adPO30JIH
— rpymibl TpyOOIMCIIEPCHBIX CUCTEM, UX
MPEACTABUTENN. 30JIM U T€IU — TPYIIIBI
TOHKOAUCTIEPCHBIX CUCTEM, ux
npeacrasutend. [IoHaTre 0 cuHEpe3nce u
KOAryJIsILAH.

Jlemoncmpayuu. Konnexuun o0pa3inon
PA3NTUYHBIX JUCIIEPCHBIX CUCTEM.
CHHEPE3UC U KOaryJisiius
onvlmaul.

Jlabopamopnwvie ITonyuenune

KOJUTOMJTHOTO PacTBOpa KypuUHOro Oenka,

XapakTepu3oBaTh Pa3IM4HbIE THUIIBI
JIMCHIEPCHBIX CUCTEM HA OCHOBE
arperaTHOr0 COCTOSIHUSI TUCTIEPCHOM
(da3bl U AUCIEPCUOHHOM CPEIBI.
PackpbiBaTh pojib Pa3IM4HbIX TUIIOB
JUCHIEPCHBIX CUCTEM B JKMU3HU TPUPOJIbI
¥ o0uIecTBa.

[TpoBoMTH, HAOMIOMATH U OTIUCHIBATH

XUMMYECCKUM OKCIICPUMCHT
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MCCIIE0OBAHUE €TI0 CBOWCTB C IMOMOILBIO
JA3€pHON YKa3KM M MPOBEACHUE €10
neHarypauun.  [lomyueHune  3Mmynbcuun
PaCTUTEIBHOIO Macia W HaOMIONCHUE 3a
e€ paccioenueM. [lonyuenue cycnieH3uu
«HM3BECTKOBOIO MOJIOKa» W HAOIOACHUE

3a €€ ceAMMCEHTauMeEn

10—21

Tema 2. XuMH4eCKHE peakuun

(12 u)

10—11

Kiaccudukanus xuMmuye cKux

peaxkuii

AJnoTponu3anus M M30MEpHU3ALUs, Kak
peakuuu  0e3  HM3MEHEHMs  COCTaBa
BEIIECTB. AJUIOTPONUS WU €€ NPUYUHBL
Kiaccudukanus peakiuii no pa3iuyHbIM
OCHOBaHMSM: MO YHUCIY UM COCTaBy
pPEareHTOB W MPOAYKTOB, Mo ¢ase, Mo
WCIOJB30BAHUID  Karajau3aropa WM
depMeHTa, 1O TemIoBOoMYy 3 (EKTYy.

TepMOXUMHUUYECKUE YPABHEHHUS PEAKLIUIA.

Onpenensars NPUHAUICKHOCTh
XUMHUYECKOHN peakMy K TOMY WA
WHOMY THITy HA OCHOBAHWH 10
Pa3IMYHBIX MPU3HAKOB.

OTtpaxkaTk Ha MUCbME TETTOBOK 3PPEKT
XAMHUYECKUAX PEAKLIUI ¢ IOMOIIBIO
TEPMOXUMUYECKUAX YPABHEHHIA.
[TonTBep:knarh KOJIMYECTBEHHY IO
XapaKTEPUCTHKY DK30- U
SHIOTEPMUUYECKHAX PEAKLIUNA pacuéTamu

110 TCPMOXMMHYCCKHUM YPABHCHUAM.
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Jlemoncmpayuu. PacCTBOpEHUE CEPHOM
KUCJIOTBl U aMMUAYHOU CEJTUTPBI U
(uKcalus TeIJIOBBIX SABJICHUM JJTS TUX

TPOIIECCOB

12

CKOpPOCTh XUMHUYECKHUX

peaxkuii

DaKTOPbI, OT KOTOPBIX 3aBUCUT CKOPOCTH

XUMHUYECKUX peaKuii: npupoaa

pearupyrommx BeEUIECTB, TEMMeparypa,

JI0IIAb 170:¢ CONPUKOCHOBEHUS
pearnpyrommx BEILIECCTB, ux
KOHIICHTPALINS, MIPUCYTCTBHE

Karanusaropa. lloHstue o Karamumse.
DEPMEHTHI, KaK OMOJIOrMYECKHE
KaTaau3aropsl. HNHruburopsl, KaK
«QHTOHUMBI»  Karajau3aropoB M  MX
3HAUCHUE.

Jlemoncmpayuu. B3auMoIeucTBUs
PacTBOPOB COJISTHOM, CEPHON U YKCYCHOM

KHUCJIOT OJJUHAKOBOM KOHICHTPpAlKu €

YcTaHaBmMBaTh 3aBUCMMOCTH CKOPOCTH
XUMHUYECKON pEaKIMK OT MPUPOIbI
pearupyrommx BEIECTB, UX
KOHLICHTPALIMK, TEMIIEPATYPbI U
MJIOLIAIA UX COMPHUKOCHOBEHHSI.
PackpbIBaTh posib Karaau3aTtopoB Kak
(haKTOPOB YBEIMYEHUS CKOPOCTH
XUMHUYECKOHN pEaKIMK U PAacCMaTpPUBATh
WHTHOUTOPBI KaK «AHTOHUMBD»
KaraJim3aTopos.

Xapakrepu3oBarb (EPMEHTHI KaK
OMOJIOrMYECKHE KaTaIU3aToPhbl
OeNKOBOM MPUPOABI U PACKPHIBATH UX

POJIb B TPOTEKAHUHA OMOXUMUYECKUX
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OJMHAKOBBIMM KyCOUKaMU (TPaHyJIaMH )
LIMHKA U B3aMMOJEHCTBUE OMHAKOBBIX
KYCOYKOB Pa3HbIX METAJIOB (MarHus,
LIMHKA, JKEJE3a) C PaCTBOPOM COJISTHOM
KHUCJIOTBI, KaK IPAMEP 3aBUCUMOCTH
CKOPOCTH XMMUYECKUX PEAKLUHI OT
NPUPOABI BEWECTB. B3aumonencreue
PacTBOPOB THOCYJIb(aTa HATPHUs
KOHLICHTPALMK U TEMIIEPATYPHI C
PacTBOPOM CEPHON KHACIIOTHI.
MonenmpoBaHHEe «KHUTISIIETO CHOSD.
['eTepOreHHbIN Karanus3 Ha PUMEPE
PasyIoKEeHUs NTEPOKCUIA BOAOPOIA B

IPUCYTCTBUM JUOKCHAA MapraHua.

Jlabopamopnwvie onvimur. Icionb30BaHNE

HEOPraHW4YeCKNX KaTaanu3aTtopoB (cosei

JKENe3a, MOUa Kajusi) U MPUPOTHBIX

00BEKTOB, COACPKAIIMX Karajiazy (ChIpoe

MSICO, KapTo(enb) s pa3aoKeHUs

PEaKnnii Ha OCHOBE MEKIIPEAMETHBIX
CBsI3EH ¢ OMOJIOTHEH.
[TpoBoauTh, HAOMOOATH U OTIMCHIBATH

XUMHYECCKUM OKCIICPUMCHT
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ICpoKCuaa BOAOpOaa

13

OOpPaTuMOCTh XMMUYECKUX
peakumii. XMuMUYECKOE
PaBHOBECHE U CITOCOOBI €T0

CMCIICHHUA

Knaccupukanms XAMUUYECKHX peakuuil
N0 MPU3HAKy WX HanpaeicHus. [loHsaTHE
00 O0paTUMBIX PEAKIUIX U XHUMHAYECKOM
paBHoBecuu. [lpunumn Jle-Illarense u
CHOCOOBI  CMEIIEHHS ~ XMMHYECKOTO
paBHOBecHs.  OOmas xapakTepUCTHKA
peaKuuii CMHTE30B aMMHaKa M OKCHAA
ceppl(VI) ® paccMOTpeHHME  YCIIOBHA
CMEILICHUS 1754 paBHOBECHS Ha
POU3BOJICTBE.

Jlemoncmpayuu. CMenIeHHEe paBHOBECHUS
B cucteMme Fe¥* + 3CNS™ < Fe(CNS);
Jlabopamopnwvie onvimur. LimocTpanus
npasuiia bepromie Ha NpaKkTUKe —
NPOBEACHHUE PEaKIUii ¢ 00pa30BaHUEM

0CaJIKa, ra3a v BOJbI

OnuceIBaTh COCTOSHUSA XMMHYECKOIO
PaBHOBECHS U MPEAJIararb CrocoObl €ro
CMENIEHUS B HEOOXOMUMYIO CTOPOHY Ha
OCHOBE aHAJIA3a XaPAKTEPUCTUKHI
peakunu u npuHouna Jle-Ilarenee.
[TpoBoMTh, HAOIIOMATE U OMTUCHIBATH

XUMHYECCKUM OKCIICPUMCHT

14—15

I'maponus

OOparnMblii © HEOOPATUMBIA THAPOTU3BI.

Onpenensars TUIT THAPOJIM3A COJIM HA
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I'mpponus coneit U ero tumnel. ['uaponns
OPraHMYECKUX COCIMHEHUI B JKUBBIX
OpraHM3MOB, Kak OCHOBa  OOMEHa
BeulecTB. [loHATHE 00 SHEPreTMYECKOM
OOMEHE B KJIETKE W POJIM THAPOIHA3A B
HEM.

Jlabopamopnwvie onvimut. VIcbiTanue
WHINKaTOpPaMu CPeIbl PACTBOPOB CONEHR

Pa3JINYHBIX THIIOB.

OCHOBE aHaJIn3a €€ COCTaBa.
Knaccuuuupoars rugponus conei

N0 KaTUOHY U aHHOHY.

XapakTepHu30BaTh POJIb THAPOIH3A
OPraHUYECKUX COCAMHEHMIHA, KaK
XUMHUYECKOI OCHOBBI OOMEHA BEUICCTB U
SHEPIUHU B JKUBBIX OPraHU3Max.
[TpoBoauTh, HAOMONATH U OTIMCHIBATH

XUMHYECCKUM OKCIICPUMCHT

16

OKHUCITUTETHLHO-

BOCCTAHOBUTCIILHLIC PCAKIIMA

CTeneHb OKUCIIEHUS M €€ OMpeesicHUe
no  Qopmynam  OpPraHMYEeCKUX  H
HEOPTaHMYECKUX BEIICCTB. DJIEMEHTHI H
BEIIECTRA, Kak OKHMCITUTENN u
BoccTaHoBUTENM. [loHsTHE O mpoleccax
OKHUCIICHUS u BOCCTAHOBJICHUSI.
CocraBjicHHE YpaBHEHUN XUMHUYECCKUX
peakuuii Ha  OCHOBE  BJIEKTPOHHOTO

OajtaHca.

Onpenensite OKUCIUTEIBHO-
BOCCTAHOBHUTEJIbHBIE PEAKIIUN KaK
NPOLECCHI C UBMEHEHUEM CTETCHEH
OKHUCJICHUS DJIEMCHTOB BEUIECTB,
YYaCTBYIOIIMX B PEAKIUU.

Paznuuare okucauTens U
BOCCTAHOBUTEIb, MPOLECCH OKUCIICHUS
Y BOCCTAHOBJICHHSI.

Cocrasnsate ypasHeHuss OBP Ha 0CHOBe
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Jlemoncmpayuu. B3auMoIecTBIE IMHKA
C COJITHOW KHCJIOTOW U HATPATOM
cepedpa.

Jlabopamopnwvie onvimul. OKUCIATENBHO-
BOCCTAHOBHUTEIIbHAS PEAKLIMS U PEAKLIUS
oOMeHa Ha MPUMEPE B3aUMOACHCTBHUS
pactBopoB cyib(ara meau(Il) ¢ sxenezom

M pacTBOPOM IICIIOYM.

ANIEKTPOHHOTO OaiaHca.
[TpoBoauTh, HAOMOMATH U OTIMCHIBATH

XUMHYECKUM OKCIICPUMCHT

17-18

DNEKTPONU3 PaCIIaBOB U
pactBOpoB. [IpakTuueckoe

IIPUMCHCHHUC DJICKTPOJIN3a

XapakTepucTuKa  JJIEKTPOIM3a,  Kak
OKHMCIIMTENIBHO-BOCCTAHOBUTEIBLHOTO

npouecca. OCOOCHHOCTH 3IEKTPONN3A,
MPOTEKAKOLIETO B pacTBopax
ANEKTPOJIUTOB. IIpakTryeckoe
NPUMEHEHUE  DIIEKTPOJIM3A. TOJIYYCHHE
raJIOT€HOB, BOIOpOJA, KHUCJI0pOo/a,
IICJIOYHBIX METAJUIOB MU IICJIOYEH, a
TaKXKe

AJIFOMHUHUA QJICKTPOJIN30M

pacijiaBoB M PacTBOPOB COCAMHEHUIA

OnuceIBarh 3NEKTPONIN3 KaK
OKHMCIIUTEIBHO-BOCCTAHOBUTEIIbHBII
npouecc.

Pasznuuars a5eKTponu3 paciiiaBoB U
BOJIHBIX PaCTBOPOB.
XapakrepusoBarh MPaAKTUYECKOE
3HAYECHUE WIEKTPOIIN3A HA IIPUMEPE
MOJIyYEHUS] AKTUBHBIX METAIIJIOB U
HEMETAIOB, & TAKIKE

raabBaHOIUIACTUKH, TaJIbBAHOCTCTUH,
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ITUX JICMEHTOB. [lousarue 0

rajabBaHOIIACTHKE, rajabBaHOCTETHH,
padUHUPOBAHUH LIBETHBIX METAIIOB.
Jlemoncmpayuu. KOHCTpyHpOBaHUe
MOJeNu 3eKTponu3épa. Buneopparment

C IPOMBILIJIEHHON YCTAHOBKU IS

IIOJIyUCHHA aJlfOMHWHUA

paMHUPOBAHUU [IBETHHIX METAUIOB

19 [TpakTryeckas paGora Ne 1. Pemenne skcnepiMeHTaNbHBIX 3a71a4 o | [[manupoBars, MpoBOAMTE HAOMOAATE
Pemennie SKCNEPUMEHTANIBHBIX | TEME « XMMUYECKAs PEAKLIMS» OIMHCHIBATh XUMUYECKHUI1 SKCIIEPUMEHT C
3a/1a4 Mo TeMe « XUMHAYECKast COOJIFOICHUEM MTPaBUII TEXHUKH
peaKIus» 0€30MacHOCTH

20 [ToBTOpenue u 00600mEHNE TecTupoBaHUE, PELICHHUE 3a1a4 U BBINONHATE TECTHI, pelIaTh 3a1a494 U

M3YYEHHOTO

VIPOKHEHUHN 110 TEME

VIIPOKHEHUS 10 TEME.
[TpoBOAMTH OLIEHKY COOCTBEHHBIX
JNOCTUKCHHUIA B YCBOCHUU TEMBI.
Koppekruposare CBOM 3HAHUS B
COOTBETCTBHUHM C IJIAHUPYEMBIM

pe3yJbTaToOM
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21 KontponeHas padora Ne 1 «CtpoeHue BemecTBa. XUMHAYECKAS PEAKLIUD)

22—30 Tema 3. BemecrBa u ux cBoiicrsa (9 4)

22 Meramniel OU3NUECKUE CBOMCTBA METAUIOB, KakK | XapakTepu3oBarh (duznuecKue 51
¢yHkuMs WX  cTpoeHMs.  JlelieHHME | XUMMHUYECKAE CBOWCTBA METAIOB Kak
METAJIOB HA TPYNIIbl B TCXHUKE U XUMUH. | PYHKIMIO CTPOEHHMST WX aroMOB U
XUMUYECKHE CBOWCTBA METAUIOB W | KPUCTALUIOB HA OCHOBE NPEACTABICHUMN
AIICEKTPOXUMHUYECKUI P HanpsbkeHuid. | 00 OBP w nonokeHuss MeETauioB B
ITonsatue 0 METAUIOTEPMUH | AIIEKTPOXUMHAYECKOM PALY HANPSHKECHUIA.
(QJIFOMUHOTEPMUU, MarHUETEpMUK U Ap.). | HaOnronare 1 onuckiBaTh XUMUYECKUAN
Jlemoncmpayuu. KOJUIEKUHUS METAIUIOB. SKCIIEPUMEHT
BzanmoneicTBrue KOHIEHTPUPOBAHHOMN
A30THOM KHMCJIOTHI ¢ MEABI0. Bemblika
TEPMUTHOM cMecu. [loprper
H. H. bekerosa

23 Hewmeramnel. biaroponHsie Hemetamie! kak okucanTenn. Hemerawiel | OnuchBaTh 0COOSHHOCTH MOJI0KEHUS

ra3nbl

KakK BOCCTAHOBUTEIIN. Pan
SIEKTPOOTPULIATETLHOCTH. HneprHbie
uu OJ1aropoIHbIE Ta3bl.

Jlemoncempayuu. KOmiekuus HEMETAIIIIOB.

HeMeTauioB B [lepuoanueckoit Tadmure
1. Y. Menneneesa, cTpoeHue ux
arOMOB M KPUCTAJLIOB.

CpaBHHBATh CIOCOOHOCTH K
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Bernbinika 4€pHoro nopoxa. BeltecHeHne
rajoreHoB U3 UX pacTBOPOB IPYTUMH

raaiorcHamMmm

AJUIOTPONUU C METAJUIAMM.
Xapakrepu30BaTh O0IIAE XUMHUYECKUE
cBoiicTBa HEMeTaIOB B cBeTe OBP 1 nx
MOJIOKCHUSI HEMETAIIJIOB B PSAY
ANEKTPOOTPULIATEIIBHOCTH.

HabmronaTh 1 onuchiBaTh XMMUYECKUI

AKCIEPUMEHT

24

Kucnoter HCOPraHn4YCCKUC 1

OpPraHUYECKUE

Kucnorel ¢ TOYKM 3peHUsT aTOMHO-
MOJIEKYJIAPHOIO  yyeHusa. KucimoTel ¢
TOUYKH 3peHuUs TEOPUU
AIIEKTPOJIUTHYECKOM JUCCOLUALIH.
KucnoTel ¢ TOYKM 3pEeHUs MPOTOHHOMH
Teopun. OOIIKME XUMUYECKUE CBOMCTBA
KUCJIOT. Knaccuukanusi Kucior.
Jlabopamopnwiii oneim. iccnenoBanue
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM
¥ YKCYCHOM KHUCJIOT KaneJIbHbBIM METOIOM

npy UX pa30aBICHUH BOAOH.

COOTHOCHUTB MPEICTABUTENEH
OPraHuYeCKUX U HEOPraHUYECKUX
KHCJIOT ¢ COOTBETCTBYIOIIEH
KJTACCU(PMKALMOHHOH TPYIIOA.
OnuckiBarhk 00IIME CBOKWCTBA
OPraHuYeCKUX U HEOPraHUYECKUX
KUCIOT B cBeTe TOJl M ¢ Mo3uuun
OKHCJICHUSI-BOCCTAHOBJICHUS KATHOHA
BOJIOPO/JIA WA AHUOHA KHCIIOTHOTO
OCTarka.

Onpenensate 0COOCHHOCTH XUMUYECKHUX

CBOWCTB a30THOM, KOHIIEHTPHPOBAHHON
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CEPHOW ¥ MyPaBbHUHOM KUCJIOT.
[TpoBouTh, HAOMIOAATH U OOBICHATH
pe3yJILTaThl IPOBEACHHOTO

XUMHYCCKOI'O DKCIICPUMCHTA

25

OcCHOBaHMsI HEOPTAHUYECKUE U

OpPraHUYECKUE

OcCHOBaHUsT C TOYKM 3PEHHS ATOMHO-
MOJICKYJISIDHOTO  yueHus. OCHOBaHUsS C
TOYKH 3peHus TEOPUH
ANMEKTPOIMTUYECKON JUCCOLMALINH.
OcHOBaHUsl C TOYKM 3pPEHUS NPOTOHHOM
teopun. Knaccuukaisi  OCHOBaHUH.
XUMHUYECKME CBOMCTBA OPraHUYECKUX M
HEOPraHW4E€CKUX OCHOBAHHUM.
Jlemoncmpayuu. KOJITEKUHS WET0UEH 1
aMUHOB. B3anmonencTBue mapos
KOHLIEHTPUPOBAHHBIX PACTBOPOB COJISTHOMN
KHCTIOThI © aMMHUAKa («IbIM O3 OTHS ).
[TonyyeHne aMMHaKa U U3y 4eHUE €10
CBOWCTB.

Jlabopamopnwvie onvimur. [lonydyeHue

OnuceIBaTh HEOPraHMYECKAE OCHOBAHUS
B cBeTe TO/I.

Xapakrepu3oBarbk CBOMCTBA
OPraHuYeCKUX U HEOPraHUYECKUX
O€CKUJIOPOIHBIX OCHOBAHUH B

CBETE IIPOTOHHOMN TEOPHHU.

[TpoBoauTh, HAOMOOATH U OTIMCHIBATH

XUMMYECCKUM OKCIICPUMCHT
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HCPACTBOPHUMOI'O TIMAPOKCHU A K CI'O

B3aMOACHUCTBUE C KUCIOTON

26 AMQOTEPHBIE COEAMHEHWUS Heoprannueckue amdpoTepHbie XapaxkTepu3oBarb OpraHuyeCKue u
HEOPraHUYECKUE U COCIUHEHMS: OKCUbI M THAPOKCUABI, — | HEOPraHWYECKHE aM(POTEpHBIC
OpraHuYeCcKue X CBOMCTBA U MOJIYYECHHE. COCAMHEHMS KaK BEIIECTBA C

AMQOTEPHBIE OPraHUYECKUE COCAMHEHNS | TBOMCTBEHHON (DYHKLMEH KACIOTHO-
Ha IpUMEPEe aMMHOKUCIIOT. [lentuapl u OCHOBHBIX CBOMCTB.

NENTUIHAS CBA3b. APryMEeHTHPOBATh CBOWCTBA
Jlemoncmpayuu. Pa3nudnble Clty4an AMUHOKHCIIOT KaK aM(OTEPHBIX
B3aMMOJICHCTBUS PACTBOPOB COJIEM OPraHNYECKUX COEAUHEHN.
ATIOMHAHUA €O MIEIT0YBIO. PackpeiBarh Ha OCHOBE
Jlabopamopnwvie onvimur. [lonydyeHue MEXIPEAMETHBIX CBS3€i ¢ OMONIOrnei
amM(OTEPHOTO THAPOKCUIA U N3YUYECHUE POJIb AMUHOKHUCIIOT B OPraHU3aluu
€ro CBOMCTB JKU3HU

27 Conu Knaccugukanus coneit. 2KEcTkocTh BOABI | XapaKTEPU30BATh COINM OPraHUYECCKUX U

U crmocoObl e¢ ycrpaHenus. [lepexon

kapOoHara B ruapokapOoHar u oOparHo.

HCOPraHn4CCKHUX KHUCJIOT B CBCTC TCOPHHU

BHGKTpOHHTH‘{eCKOﬁ JUucconuanmu.
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OO0ue XMMAYECKUE CBOMCTBA COMEH.
Jlemoncmpayuu. I1onydyeHue xKECTKOMN
BOJbI U yCTpaHCHUE €€ JKECTKOCTH.
Jlabopamopnwvie oneimut. [IpoBenenne
KaYECTBEHHBIX PEAKIU 110 OIPEIETIEHAIO

cocCTaBa COJIH.

COOTHOCUTB MPEICTABUTENEH COJICH
OPraHMYECKUX U HEOPraHNYECKUX
KHCJIOT ¢ COOTBETCTBYIOIIEH
KJTACCU(PMKALMOHHOM TPYTIIOiA.
XapakTepu3oBarh )KECTKOCTh BOJBI U
npeiararb crnocoObl €€ yCTpaHEHUS!.
OnwuceiBaTk 00IIME CBOMCTBA COJICH B
ceere TOJ.

[TpoBoauTh, HAOMONATH U OTICHIBATH

XUMHYECCKUM OKCIICPUMCHT

28 [TpakTuyeckas paGora Ne 2. Pemenne skcniepuMeHTaNbHBIX 3a0a4 o | [lmanupoBars, MpoBOANTE, HAOMOOATE U
Pemenue skciepiMeHTaNbHBIX | TeME: «BemmecTra n ux CBOMCTBaY OIMHCHIBATh XUMUYECKHUI1 SKCIIEPUMEHT C
3ama4 o teme «BemecTsa n ux COOJIFOICHUEM MTPaBUII TEXHUKH
CBOWCTBAY 0€e30nacHOCTH

29 [ToBTOpeHue u 00600mEHNE TecTupoBaHKE, PELICHUE 334 U BBINONHATE TECTHI, peIIaTh 3aAa494 U

TCMBI

VIIPOKHEHUHN 110 TEME

VIIPOKHEHUS 110 TEME.
[TpoBOANTE OLIEHKY COOCTBEHHBIX

JIOCTHKCHUH B YCBOCHHH TCMBI.
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KoppektupoBark CBOM 3HAHUS B

COOTBCTCTBHH C IINIAHUPYCMEBIM

PE3YIBTaTOM

30 KontponeHas padora Ne 2 «Belectsa u ux CBOMCTBaY

31—34 Tema 4. Xumusi u coBpeMeHHoe 0011ecTBO (4 1)

31 XHAMHYECKAsE TEXHOIOTUS [ToHATHE O XMMHMYECKOW TEXHONOTHH. | XapaKTEPHU30BATh XUMUYECKY IO
XUMHUYECKME PEAKUUU B TPOU3BOACTBE | TEXHOJIIOTHIO KAK MPOU3BOAUTEIBHY FO
aMMUaKa u METAHOJIA. O6mas | cuity oOuiecTna.
KJIacCU(PUKALMOHHAS xXapakrepucTuka | OnMChIBaTh XUMUYECKHUE MPOLIECCHI,
peaKkumii CHMHTE3a B NPOM3BOACTBE ITHX | JIEXKALIME B OCHOBE MPOU3BOICTBA
MPOAYKTOB. Hayunebie MPUHLMIIEL, | AMMHAAKA U METAHOJIA, C TIOMOILBIO
JeKAIME B OCHOBE  NMPOM3BOACTBA | POAHOTO S3bIKA U A3BIKA XUMUU.
aMmmMuaka M MmeraHosa. CpaBHEHUE OTHX | YCTAHABIMBATH AHATIOTHU MEXKAY ABYMS
ITPOU3BOJICTB. IPOU3BOJICTBAMH.
Jlemoncmpayuu. Monenu dopMyIHpoBaTh OOLIME HAYYHBIE
MPOMBILICHHBIX YCTAHOBOK MOJIYYEHUST | IIPUHLIMAIIBI XUMUYECKOTO TPOU3BOACTBA
CEPHOM KUCJIOTBI U CMHTE3a AMMHUAKA

32 XuMUUeCcKas TpaMOTHOCTD Kak | MapKUpOBKa YITAKOBOYHBIX MATEPHATIOB, | APryMEHTHPOBATh HEOOXOAMMOCTh

KOMITOHEHT OOIIEHN KYJIBTYPhbI

ANIEKTPOHUKHU U OBITOBOM TEXHUKH,

XUMHUYECKOHU IrpaMOTHOCTH KakK
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YCJIIOBCKA

AKOJIOTMYHOTO TOBapa, MPOAYKTOB

MMUTAHUSA, STUKETOK IO YXOAY 3a OAEIKIOM.

Jlemoncmpayuu. BuaeopparMeHThl 1
CJIAMIBI O CTEMEHU DKOJIOTHYECKOM
YUCTOTHI TOBapa.

Jlabopamopnwvie onvimut. I3yuenue
MAapKUPOBOK Pa3IMYHbIX BUIOB
[IPOMBILIJIEHHBIX U ITPOAOBOILCTBEHHBIX

TOBapOB

KOMIOHEHTA OOIIECKYJIBTY PHOI
KOMITETEHTHOCTH Y€EJIOBEKA.

YMETh nony4arb HEOOXOUMY O
WH(}OPMALUIO C MAPKAPOBOK Ha
YIAKOBKAX PA3JIMYHBIX MPOMBILIJIEHHBIX

H IPOAOBOJILCTBCHHLIX TOBAPOB

33—34

IHoBTopenue n 0600meHue Kypca. llonBeneHne HTOroB y4e0HOro roaa

35

Pe3zepBHoe Bpemst
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OcHameHnue y4e0HOro nmpouecca
Y4eOHo-MeToan4YecKkoe odecnedyeHue
Y4eOHO-METOAMUECKII KOMIUIEKT [T M3ydyeHus Kypca xumun B 10—11 kiraccax 6a30BOro ypoBHsI, CO31aHHBINA aBTOPCKUM
KOJUIEKTUBOM 1o pykoBogacTBoM O. C. TlaOpuensHa, COACPKUT, KpPOME YYEOHBIX MOCOOMM, y4eOHO-METOAMYECKUE W
munakrryeckue nocoous. YMK «Xumust. 10 kinacc. ba3oBblii ypoBeHb»
1. Xumus. 10 knacc: yue6. juist odmeoOpazosar. opranuzanuii / O. C. 'abpuensn, W. I. Octpoymos, C. A. CnaakoB. Xumus. 10
Kjacc. ba3oBelii ypoBeHb. YueOHuk. — M.: [Ipocsemienue, 2019
2. 0. C. I'abpuenan, 1. I Ocmpoymos, H. B. Axcénosa, Xummus. 10 knacc. ba3oblil ypoBeHb. MeToanueckoe mocooue.
3. O. C. Iabpuensan, C. A. Craorxos. Xumus. 10 kinacc. ba3oBslii ypoBeHb. Pabodast TeTpajp.
4. O. C. I'abpuenan, U. B. Tpueyouax. Xumus. 10 xnacc. 3a1auHuk
5. DnexrponHas opma yueOHUKA.
YMK «Xumus. 11 kaacce. ba3oBbiii ypoBeHb»
1. Xumus. 11 knacc: yueb. ansa oduieoOpazosar. opranuzammii / O. C. 'adbpuensu, U. I Octpoymos, C. A. Cnaakos. Xumus. 10
KJjacc. ba3oBelii ypoBeHb., YueOHuk. — M.: [Ipocsemienue, 2019
2. O. C. I'abpuenan u op. Xumus. 11 knacc. bazoBreiii ypoBeHb. MeToaruecKkoe mocodue.
3. O. C. Iabpuensan, C. A. Craorxos. Xumus. 11 knacc. ba3oBbiii ypoBeHb. Pabouas TeTpaip.
4. O. C. I'abpuenan, U. B. Tpueybuax. Xumus. 11 knacc. bazoBelil ypoBEHb.

5. DnexrponHas opma yueOHUKA.
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HarypajbHbie 00beKThI

HarypanbHbie 00bEKTHI, UCTIONIb3yEMbIE B 7—9 Ki1accax npu 00y4YeHUH XUMUH, BKIIIOYAIOT B ¢€0s1 KOJJIEKIIMA MUHEPAJIOB
¥ TOPHBIX TIOPOJI, METAJJIOB M CIJIABOB, OKCHAOB, KUCJIOT, OCHOBAHMUH, COJICH, B TOM YMCJIE€ M MMHEPAIbHBIX YI00pEHHH, a Taloke
KOJUIEKIIUM OPTraHMYeCKUX BEHICCTB M Marepuanon, mpeaycMoTpeHHbix DPI'OC («HedTh w1 mpoaykThl €€ mepepaboTKu,
«KameHHBI# yrojab W MPOAYKTH KOKCOXMMMYECKOTO MPOM3BOACTBA», «BomokHay, «IIlmactmacce» u T. A. O3HAKOMJICHHE C
o0Opa3iiaMu MCXOIHBIX BEIIECTB W TOTOBBIX M3MECIHUM MO3BOJISET MOJYyYUTh HATJISAAHBIC TIPEACTABICHUs 00 3TUX MaTepualiax, ux
BHEITHEM BHJIC, 4 TAKXKE O HEKOTOPBIX (PM3NUECKUX CBOMCTBAX. 3HAUMTENbHbBIC YUeOHO-TTO3HABATEIBHBIE BO3MOKHOCTA UMEIOT
KOJUIEKIIMW, U3TOTOBJICHHBIC CAaMUMHU OOyUarouMucs. [IpeaMeTsl s Takux KOJIICKIUI cOOMparoTCs BO BpeMs SKCKYpCUil U
JPYTUX BHEYPOUHBIX 3aHSATHIA.

Konnekuuu MCmoab3yoT TOJNBKO AJis O3HAKOMJICHHMS OOYYaroIIMXCS ¢ BHEIIHUM BUAOM M (DM3MUYECKUMHU CBOWCTBAMU
Pa3IMYHBIX BEIIECTB U MaTepuasioB. JIJis mpoBeaeHUS XUMUYECKIUX OTIBITOB KOJIJICKIIMK UCTIOIh30BaTh HEITB3SI.

XHMHYECKHE PeaKTHBbI U MATEPHAJIBI

OOpalueHue co MHOTMMHU BEIIECTBAMH TPEOYET CTPOroro COONIOJCHUS MPaBWJI TEXHUKHA O€30MaCHOCTH, OCOOCHHO MPH
BBITIOJTHEHUM OMBITOB CaMMMH OOydaronmMucs. Bece HEoOXoauMbie MEPHI TPEIOCTOPOKHOCTH YKa3aHbl B COOTBETCTBYIOLINX
JOKYMEHTaX U MHCTPYKIUAX, & TAKXKE B MOCOOUSX JUIS YUMTENCH XUMUH.

Bce peakTuBbl W Marepuanbl, HYXHBIE IS TPOBEACHHUS JCMOHCTPAIIMOHHOTO M YYEHUYECKOTO JKCIEPUMEHTA,
NOCTaBJISIOTCA B 0011€00pa30BaTeIbHbIC OPraHW3allMU [IEHTPAIM30BAHHO B BUJE 3apaHee YKOMIUIEKTOBaHHbIX HaOopoB. [lpu
HEOOXOIMMOCTH MPHOOPETEHUS JOMOJHUTENBHBIX PEaKTUBOB M MaTepHalioB CJEAyeT oOpaiiarhCs B CHEIUATM3MPOBAHHBIC

Mara3uHBbI.
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Xumu4geckast J1a00paTopHas Mocy/a, aNnaparsl U IpudopbI

XuMuYecKas MocyAa TNOApa3AciseTCs Ha [JBE TPYMIbL. Ui BBIIOJHEHHS ONBITOB OOyYarOMMHCS W AJIs
JEMOHCTPALIMOHHBIX OIBITOB.

[TpnGopsl, annaparel ¥ YCTAHOBKH, MCIOJB3yEMBIC HA YPOKaX XMMHUM B 7—9 Kiaccax, KIACCH(PUUMPYIOT Ha OCHOBE
OPOTEKAMMX B HUX (PU3MYECKAX M XUMUYECKUX MPOLECCOB C YYAaCTHEM BEIIECTB, HAXOAAIIMXCS B Pa3HBIX arperaTHbIX
COCTOSTHUSIX:

1) nmpuGopsl At paboThl ¢ ra3aMu — MOJIYYCHHE, COOMPAHUE, OUMCTKA, CYIIKA, MOTJIOIEHUE Ta30B; PEAKIUN MEKIY MOTOKAMHU
ra3oB; PEAKIUU MEXKIY Fa3aMH B JJICKTPUUYECKOM Paspsc; peakluy MKy ra3aMu P NOBBILIEHHOM JaBJICHUY,

2) anmapatsl U NpUOOPBI IS OMBITOB C KAUJKAMU W TBEPABIMU BEIIECTBAMU — MEPErOHKA, (PUIBTPOBAHKUE, KPUCTAILTU3ALNUS,
NPOBEJICHUE PEAKIMI MEXKITY TBEPABIM BEUIECTBOM M SKHJKOCTBIO, )KAIKOCTBIO U KHJIKOCTBIO, TBEPABIMH BEIECTBAMM.

3) naruuku pH, 3NEeKTPONPOBOIHOCTH, TEMIEPATYPHI U AP.

Bae 310l knmaccuukanmm HaxoauTcs yueOHas anmaparypa, NpeIHAa3HAUYECHHAs ISl U3yUYECHUs TEOPETUYECKUX BOMPOCOB
XUMHUH: Ui JAEMOHCTPALMU 3JIEKTPONPOBOJHOCTH PACTBOPOB M JABM)KCHUST MOHOB B BJIEKTPUYECCKOM IMOJIE, JUIS W3YUYCHUS
CKOPOCTH XMMHUYECKON PEAKIIMHN U XMMHUYECKOTO PABHOBECHS, JIEKTPOJIN3a, IEPETOHKU HEPTH U T. 1.

BcenomorarenbHy0 pojib UTParOT HM3MEPUTENIBHBIE W HArpeBaTeibHBIC MPUOOPBI, PA3IMYHBIE MPHCIOCOOICHHS IS
BBITIOJTHEHMSI OIBITOB.

Mopgenmn
OObeKTaMH MOJICIIMPOBAHUS B XHMHH SIBJSIFOTCS aTOMBI, MOJIEKYJIbI, KPUCTAJUIbI, 3aBOJCKHAE AamnmapaTrhbl, a TaKXKe

XUMHYECKHE MPOLECCHl. B MpenojaBaHuu XUMHKM MCHOJIB3YIOT MOJAEIN KPUCTAUIMYECKUX PEIIETOK anMasa, rpadura, Cepsl,
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docdopa, okcuaa yrepoaa(I1V), nona, sxeneza, MEIU, MarHus, MOACIN KPUCTAUTMYECKUX PEMIETOK BAKHEHIIIUX MTPEACTaBUTEIICH
KJIACCOB OPraHNYECKUX COCTUHEHUN.

Brinmyckarorcss HaOOpbl MOJENEH aTOMOB JUIsi COCTABJICHUS IIAPOCTEPKHEBBIX MOJCIICH MOJIEKYJ, B MEPBYK) OYEPEIb,
OPraHUYECKUX COCTUHEHUN.

YueOHbIe oco0Hsi HA MEYATHOI OCHOBE

B mporiecce 0oOydeHHMST XUMUM MCHOJB3YIOT CIECAYIOMMUE TAOIUIBI MOCTOSHHOIO 3KcrnoHupoBaHus: «llepuoauueckas
cuctema xumuueckux osaementoB J[. WM. MenaeneeBa», «Tabmuna pacTBOPUMOCTH KHCIOT, OCHOBAHUH U COJEH»,
«ONEKTPOXUMUYCCKUN P HANPSHKEHWUNA METAUIOBY, «BajneHTHblE COCTOssHMS aroma yriepoaa», «lIpocTpaHCTBEHHOE U
BJIEKTPOHHOE CTPOCHUE MOJIEKYJT OPraHUYECKUX COCTMHEHUIY U JP.

JIsisi opraHuzaim camOoCTOSATEIbHOU padoThl OOYYAKOMIMXCS HA yPOKAaX HMCHOJIB3YIOT Pa3HOOOPA3HBIC TUIAKTHUYECKHE
Marepuaybl. TETPAJAX HA NEYATHOW OCHOBE WJIM OTIECIbHBIC padouve JIMCThl — HMHCTPYKIMW, KAPTOYKH C 3aJaHUSIMU PA3HOM
CTEICHU TPYAHOCTH JJIsl U3y4YEHUSI HOBOTO Marepuana, CaMOPOBEPKU U KOHTPOJISI 3HAHUH.

ugposkie pecypcsl

HurtepaktuBHas manens TeachTouch, mudposeie madoparopun, HOyTOyKH

IL1anupyembie pe3y/ibTaTbl H3yUYeHHS Y4eOHOro npeamMera « XuMHUs» HA YPOBHE CPEAHEro o0mero

oOpa3zoBaHusi

BoinyckHUK Ha 6a3080M ypoeHe HAYUUMICA:
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— NOHUMAMb XUMUYECKYIO KaPTUHY MHAPA KaK COCTaBHYIO YacTh LIEJIOCTHOW HAy YHOW KapTUHBI MUPA,;

—— pAackpvi8ams Poilb XUMAHA U XUMHAYECKOTO TPOU3BOICTBA KaK MPOU3BOAUTENILHOM CHJIBI COBPEMEHHOTO OOIIECTBRA,;

— hopmynuposame 3HAYEHUE XUMUU U €€ TOCTH)KEHUH B IOBCEAHEBHOM KU3HU YETIOBEKA,

— YCmaHasueame B3aUMOCBA3H MEXAY XUMHUEH U APYTUMHU €CTECTBEHHBIMHU HayKaMu,

— opwynuposams OCHOBHBIC TMOJIOKEHUS TEOPUM XMMHUYECKOTO CTPOEHUS OPraHMYecKux coeauHeHwidi A. M. Bymieposa u
WUTKOCTPUPOBATH UX IPUMEPAMU U3 OPraHUYECKON U HEOPIraHUYECKON XUMUH,

— ap2ymeHmuposams YHABCPCAIBHBIA XapakTep XUMHYECKUX MOHATHI, 3aKOHOB W TEOPUA UL OPraHUYECKON U
HEOPTaHWYE CKOW XUMHUH,

— opwynuposame llepmonnueckuii 3akoH J. M. MenpaeneeBa M 3aKOHOMEPHOCTH W3MEHEHWI B CTPOCHHMM W CBOMCTBAax
XUMUYECKUX 3JIEMEHTOB U 00PA30BAHHBIX UMU BEIIECCTB HA OCHOBE llepronnyeckoil cUCTEMBI KaK rpaguecKoro OTOOpaKeHHUs
ITeproanyeckoro 3akoHa,

— Xapakmepu3o6ams s- U p-3JIEMEHTBI, & TAKKE JKeIe30 M0 UX NMONIOKEHUIO B [lepuonnueckoii cucteme 1. Y. Meneneesa;

— KIaccuguyuposams XAMAYECKHAE CBA3U U KPUCTAJUTMYECKHE PEMIETKH, OOBICHATH MEXaHU3MBI X 00pa30BaHUs U JOKA3bIBATh
€IMHYI0 TPUPOJY XUMHUYECKHUX CBA3CH (KOBAJCHTHOMN, HOHHOW, METAJITNYECKOM, BOAOPOAHOI ),

— 00®BsicHAMb TPUYAHBI MHOTOOOPA3Ksl BEILIECTB, UCHOb3YS SBJICHUS N30MEPUH, TOMOJIOTHH, AJIIOTPOITUHY;

— Klaccuguyuposams XUMHUYECKHE PEAKIMM B HEOPraHWYECKOW M OPraHMYECKOW XUMHUU TO PA3IUYHBIM OCHOBAHUSAM W
yemanasnugams cienu(pUuKy THIIOB PEAKLUI OT 00IIEro 4epe3 0COOEHHOE K EAMHUYHOMY

— Xapaxmepuzoeams TUAPOIIA3 KaK CreUPUUHbIi OOMEHHBIH MPOLIECC U PACKPbIBamb €T0 POJIb B )KUBOM M HEXXUBOW MPUPOJE;
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—  Xapaxkmepu3o6ams SIEKTPOIN3 KaK CICUU(PUYHBIA OKHCIMTEIbHO-BOCCTAHOBUTENBHBIA MPOLIECC M ONPEAENATh €ro
NPAKTHYECKOE 3HAYEHHE,

— Xapakmepuz06ams KOPPO3HIO0 METAIIOB KAK OKHCIMTEIbHO-BOCCTAHOBUTENBHBIN MPOLECC U Mpedideams CNOCOOBI 3aIUTHI
OT HEE;

— KIaccupuyuposams HEOPraHMUECCKUE U OPTaHUYECKUE BEILECTBA,

— Xapakmepuzoeams 00IIUE XUMHYECKHE CBONCTBA BAKHECHIIMX KIIACCOB HEOPraHMYECKHX M OPTraHUYECKHX COCIMHEHWH B
IUIAHE OT OOIIETO YePE3 OCOOCHHOCTh K €IMHUYHOMY,

— UCNONb306aMb 3HAKOBYID CUCTEMY XUMHYECKOTO S3bIKa Ui OTOOpPaKCHMSI COCTaBa (XMMUYECKUE (DOPMYIIbI) M CBOWCTB
(XMMUYECKUE YPABHEHUS ) BELECTB,

— UCNONBL306aMb TIPABAIA U HOPMBI MEXIYHAPOAHON HOMEHKIIATYPhI IJ1s HA3BaHWI BEUIECTB MO (GopMysiaMm U, HA0OOPOT, AJis
COCTABJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POPMYJT COCTMHEHHI 1O MX HA3BAHUSIM,

— 3HamMb TPUBUAATIBHBIC HA3BAHUSI BAKHEHINUX B OBITOBOM OTHOIICHWW HEOPTAHUYECKAX U OPraHNYE€CKUX BELIECTB,

— Xapakmepu306amp CBOMCTBA, MOIyYCHUE U TPUMECHECHUE BAKHEHIIMX MPEACTABUTENCH KIACCOB OPraHMYECKUX COEAMHEHUI
(AUTKaHOB, AJKEHOB, AJIKUHOB, AJIKAJUEHOB, apOMAaTWYEeCKUX YIIEBOJOPOJIOB, CIUPTOB, (PEHOJIOB, aabACTUAOB, MPEACIIbHBIX
OHOOCHOBHBIX KQpOOHOBBIX KUCJIOT, CJIOKHBIX 3(PMPOB U KUPOB, YINIEBOJIOB, AMUHOB, aMUHOKHCIIOT);

— YCMAaHAasIueams 3aBUCUMOCTb SKOHOMHMKHM CTPaHbl OT HOOBIYM, TPAHCIIOPTUPOBKU M MEPEPAOOTKH YIIEBOAOPOAHOIO ChIPbS

(HedTH ¥ IPUPOJHOTO rasa);
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— DKCIIEPUMEHTAIBHO MOOMEEPIcOams COCTAB U CBOMCTBA BAKHEHUIIMX MPEACTABUTENICH M3YUYEHHBIX KIACCOB HEOPraHUYECKUX
Y OPraHUYECKUX BEIIECCTB C COONIOACHUEM NPABHI TEXHHKM OE30MACHOCTH I padOThl ¢ XMMHYECKMMH BEIICCTBAMH W
1a00opaTtopHBIM 000PYIOBAHUEM,

— Xdpaxmepu3zo6ams CKOPOCTh XMMHUYECKOM PEAKIMKU U €€ 3aBUCUMOCTh OT Pa3INYHbIX (PAKTOPOB,;

— XApaxmepu3zo6ams XAMUYECKOE PABHOBECUE U €0 CMEIICHUE B 3aBUCUMOCTH OT PA3JIMYHBIX (PAKTOPOB;

— Mpou3coOUms PacUéThl MO XUMUYECKAM (POPMysaM M YPAaBHEHUSIM HA OCHOBE KOJMYECTBEHHBIX OTHOLIEHWN MEXITY
VYACTHUKAMU XUMUYECKUX PEAKLINNA;

— cobniooames TPABUIIA SKOJIOTHYECKOW O€30MaCHOCTH BO B3aMMOOTHOIIECHUSX C OKPY’KAKILIEH cpemoil mpu oOpaunieHuH ¢
XAMHUYECKNMU BEIIECTBAMU, MarepraIaMy U IIPOLECCAMH.

Buinycknuk na 6a306om yposne noayuun 603MOHCHOCHIb HAYYUNIBCA:

— UCNOAB3060Mb METOMIbl HAYYHOTO MO3HAHUS MPH BBINOJHEHWH MPOEKTOB W yYEOHO-MCCIEA0BATENbCKUX 3a1a4 XUMUAYECKOH
TEMAaTHKU,

— NPOCHO3UPOBAMb CTPOEHHUE U CBOMCTBA HE3HAKOMBIX HEOPraHUYECKUX U OPraHNYECKUX BELIECTB HA OCHOBE aHAJIOTHH;

— NPOcHO3UPOBAMs TEUEHHE XHUMHUYECKHUX MPOLECCOB B 3aBHUCHUMOCTM OT YCJIOBMH WX MPOTEKAHUS W Mpeajiararb CrocoObl
VIIPABIICHUS 3TUMH IPOLIECCAMU,

—  ycmanasiuéams B3AMMOCBA3M XHMHH C TPEAMETAMHM TYMAaHWTAPHOTO LMKIA (S3bIKOM, JIMTEPATYPOH, MHUPOBOKH
XyJIO’KECTBEHHON KyJBTYyPOH ),

— packpeisams poilb XUMHUYECKUX 3HaHUH B OyayLIEH MPAKTUUECKOM NEATENBHOCTH,

— packpeisamp poilb XUMHUYECKUX 3HaHUH B (POPMUPOBAHUHU UHIWBHIYATBbHOM 00pa30BaTeIbHON TPACKTOPHH,
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—  NpocHO3UpPOBaAmMb  CINOCOOHOCTh HEOPraHMYECKMX W OPraHMYECKHX BELIECTB MPOSBIATh OKUCIHATEIBHBIE W/ WA
BOCCTAHOBMTEIIBHBIE CBOMCTBA C YUETOM CTEMICHEH OKUCIICHHUS SIIEMEHTOB, 00Pa3yOIMINX UX;

— apeymMenmuposams €IUHCTBO MHpPA BEIICCTB YCTAHOBJICHHMEM TCHETUYECKOH CBSI3M MEXKAY HEOPraHM4YeCKUMHU U
OPraHUYECKUMH BEILECTBAMM;

— @l1a0emb XUMHYECKUM SI3bIKOM JUTsl 0OOTalllEHUsT CIIOBAPHOTO 3araca U pa3BUTHUS PEYH;

— Xapakmepuzo6ams CTAHOBJICHHE HAYYHOW TEOPHHM HA MPUMEPE OTKPHITHA [lepnoamdeckoro 3akoHa U TEOPUM XHMHUYECKOTO
CTPOEHUSI OPraHUYECKUX BEILECTB;

— KPUTHUYECKH OMHOCUMbCS K ICEBAOHAYYHON XUMUYECKOH HH(POPMALIMH, TOTy4aeMOM U3 pa3HbIX UCTOYHHKOB,

— nonumams TIOOAIBHBIE MPOOIEMBI, CTOSIIAE MNEPEN YETOBEUECTBOM (IKOJIOTMYECKHE, SHEPreTHUYECKHE, CHIPBEBBIE), W

npe@zzaeamb IIYTH UX PCIICHUA, B TOM YUCJIC K C IIOMOIILIO XUMHH.



