


IHosicHUTEIbHASA 3aIIMCKA
®denepanbHblii  rOCYJIApCTBEHHBI 00pa3oBaTeNbHBIM  CTaHIApT OOLIEro

oOpa3oBaHuUs, a TaKK€ OCHOBHBIE WU U ToJiokeHus: [Iporpammel pa3Butus u
bopMHUpOBaHUS YHUBEPCATBHBIX YYEOHBIX MEWCTBHHA IJIsi CPEIHETO (IIOJHOTO)
o01ero oOpa3oBaHus COCTaBJISIOT OCHOBY IIpeajiaraeMoil paboueit mporpaMmal.

DTa mnporpaMma JIOTUYECKH MPOAOKACT MPOrpaMMbl JUIsl HAYalbHOTO
OOIIIer0 ¥ OCHOBHOTO OO0IIEro 0Opa3oBaHUs B 00JACTH Pa3BUTHUSL BCEX OCHOBHBIX
BUJIOB JIESATEIBHOCTH O0y4YaeMbIX, MpEACTaBiICHHbIX B HUX. OHa cocTaBjieHa C
y4€TOM OCOOEHHOCTEH, KOTOpbIe 00YCIIOBIIEHBI, B IIEPBYIO OYEPE/b, TPEAMETHBIM
COJIEp>KaHUEM U MICUXOJIOTHYECKUMU BO3PACTHBIMH OCOOEHHOCTSIMU 00yYaeMbIX.

[To3HaBaTenbHas AEATEIBHOCTh MPU HU3YYEHUHM Kypca XMMHUHM Ha 0a30BOM
YPOBHE WIpaeT BEAYILIYID pOJIb B Pa3BUTUU OCHOBHBIX BHUAOB Yy4eOHOU
JEATEIbHOCTH CTAPUIEKIACCHUKOB: BJIAJIETh METOJAMH HAYYHOI'O MO3HAHUS, TIOJIHO
¥ TOYHO BBIPaXXaTh CBOU MBICIIU, XapaKTEPU30BaTh, 00BSICHITH, KIIACCUPUITUPOBATDH
XUMUYECKHE 0OBEKTHI, padOTaTh B IPYyIIE, apryMEHTHPOBATh CBOKO TOUKY 3PEHHUS,
HAXOJIUTh, UCIIOJIH30BATh PA3IUYHbIE UCTOYHUKUA MHPOPMAIIUU U MPEICTABIATH B
YCTHOM M MMCBbMEHHOM PEYM PE3yJIbTaThl €€ aHAIN3A.

Opna u3 3a7a4 OOy4eHHs] B CpEHEH IIKOJe — OIpeeIiCHUe NalbHenIen
0o0pa3oBaTeNbHOM TPAaeKTOPUM U OTBETCTBEHHOI'O BBIOOpa JKU3HEHHOIO H
npodecCUOHaNbHOTO MyTH. s pelieHust 3TOM 3aJayu CTaplIEKIACCHUKU TpPH
W3YYEHUU XUMUU JOJKHBI UCTIOJIh30BaTh MPUOOPETEHHBIN HA YPOKAX XUMHUU OTBIT
JeATEIIbHOCTH B podeccuoHanbHol chepe U 000 KU3HEHHON CUTYaIIUH.

CornacHo 00pa30BaTeIbHOMY CTaHJIAPTy, TJIABHBIC UeIU CpPeoHezo o00uieco
00pa3zoeanusn COCTOST:
1) B mpuoOpeTeHWH  3HAHWW, YMEHHMH M CHOCOOOB  JIEATEILHOCTH,

CHOCOOCTBYIOIUX (DOPMHUPOBAHUIO LIETIOCTHOTO IIPEACTABIECHUS O MUPE;

2) B Ppa3BUTHU OIbITa PAa3HOOOPA3HON JEATCIBHOCTH, CAaMOIO3HAHUS |

CaMOOIIPCACIICHUA
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3) B OCO3HaHHOM BBIOOPE HHIMBHIyaIbHOW 00pa30BATEIbHON TPAaECKTOPUU U

npodhecCuoHaNbHON e TENbHOCTH.

Bonbiiolt BkIax B JIOCTHIXKEHHE ATUX LieJield CpeaHero oolero odpa3oBaHUS
BHOCUT U3YUYeHUE XUMUU, KOTOPOE TIPU3BAHO 0decneuums:
1) dbopMupoBaHHE E€CTECTBCHHO-HAYYHOW KapTHHBI MHpa, B KOTOPOH CHCTEMa

XUMHYECKHUX 3HAHUU SABJISICTCS €€ Ba)KHEUILIMM KOMIIOHCHTOM,

2) Pa3BUTHUC HHTCIJICKTYAJIbHOI'O u HPAaBCTBCHHOI'O IIOTCHIOIMAaJIa
CTapHICKIACCHUKOB, (bOpMI/IpOBaHHG Y HHX 3JKOJOI'MYCCKH TI'PaMOTHOIO B

y4eOHOM 1 MpodeCCHOHATBHOM AEATETIbHOCTH, a TAK)XE B OBITY;

3) OCO3HaHME Y CTapIICKIIACCHUKOB HEOOXOJMMOCTH B PA3BUTHH XHUMHU H

XUMHUYECKOM MPOMBIIIJIEHHOCTH, KaK MPOU3BOJUTEIBHON CHUIIBI 00ILIECTBA;

4) ITIOHUMAaHHC H€O6XOIII/IMOCTI/I 0e30macHOro O6paIHeHI/I$I C BCIICCTBAMHU H

MaTcpuajiaMu, UCII0JIb3YCMbIMU B HpO(l)eCCHOHaHBHOfI u HOBCCIIHGBHOﬁ KHN3HHU.

Henamu uzyuenun xumuu é cpeoneil wiKoJjie A61a10mcA.

1) BUCHHWE M MOHUMAHUC 3HAYMMOCTH XMMHUYCCKHUX 3HAHUU JUIS KaXKJIO0Tro WieHa
COIlMyMa; yYMEHHE OIICHWBAaTh Pa3JIUYHbIC (DAKThl W SIBJICHUS, CBSI3aHHBIC C
XUMUYECKUMU O0BEKTaMHU U MPOIIECCAaMU Ha OCHOBE OOBEKTHUBHBIX KPUTEPHUEB
U ONpeNeaEHHON CHCTeMbl IEHHOCTeH, (OopMyIupoBaTh U OOOCHOBBIBATH

COOCTBEHHOE MHEHUE U YOCKICHUE;

2) TOHMMaHHWE POJIM XUMHUHU B COBPEMEHHOM €CTCCTBCHHO-HAYYHOW KapTHHE MHUpa
Y UCIIOJIb30BaHUE XUMUUECKUX 3HAHUH JJ1s1 OOBICHEHUSI OOBEKTOB U MIPOIIECCOB
OKPYXAaKLIEH JIEUCTBUTEIBHOCTU — MPHUPOJHON, COLMAJIBHOW, KYJIbTYPHOM,

TEXHUYECKOU CPEb;

3) dbopmupoBaHHE Y CTAPIICKIACCHUKOB MPU N3YYCHUH XUMHUH OIbITa MIO3HAHUS U
CaMOIIO3HAHUSI C TIOMOIIbI0 KJIIOYEBBIX KOMIIETEHTHOCTEW (KJIIOUYEBBIX
HABBIKOB), KOTOPbIE MMEIOT YHHUBEPCAIBHOE 3HAYEHHUE JIJISi Pa3IMYHBIX BUIOB

NEeATeIbHOCTH, — TOUCKA, aHaju3a U 00paboTku MH(GOPMALIUK, U3TOTOBJICHUE
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MH(OPMALIMOHHOTO TMPOAYKTa M €ro MPEe3eHTAlMd, NPUHATUSA PELICHHH, ,
KOMMYHHUKAaTHBHBIX HAaBBIKOB, 0€30macHOro oOpalleHusi ¢ BELIECTBAMH,
MaTepuagaMi U TMPOLeCCaMy B MOBCEIHEBHON XU3HU U MPOPECCHOHATBHOU

JACATCIBHOCTH.

MeTtoauveckune 0COOCHHOCTH Kypca

ConepxaHue Kypca peanusyercs U3 pacu€ra 1 4 B Henemwo. OTOT JIMMHUT
BpPEMEHU U 00YyCIIaBIUBAET PsAJl METOAUMUECKUX OCOOEHHOCTEN Kypca.

N3yyenne xumMuu Ha 0a30BOM  ypOBHE AalpHOpPU HE  TOTOBUT
CTapIICKIaCCHUKOB K caade EI'D mo xumum. IloaToMy B mocTpoeHun Kypca
UCIIOJIb30BAaH  AHMPONOUEHMPUUECKUNl Nn00X00, TIpU KOTOPOM OOyuyeHHE
peaMETy NPOUCXOAUT HA OCHOBE YYETa UX MHTEPECOB, CKIOHHOCTEHM U
OCOOEHHOCTEN, BMECTO XEMUOUECHMPUUECKO20 NOOX00A, TIPU KOTOPOM 00ydeHHE
XUMUHU CTPOUTCS Ha OCHOBE IPUHIIUIIOB ¥ METOA0B [IO3HAHUS CaMON XUMUHU.

Huskags MoTuBamMs M3y4eHUs] XMMHHM  OOJBIIMHCTBOM  YYalIUXCs
IYMaHUTApHBIX, (PU3MKO-MAaTEeMaTUUYECKUX KJIACCOB W WIKOJ O0OycClOoBJeHa €&
CTaTyCOM Kak HenpoQMIbHOM TUCHUIUIMHBEL. [l03TOMYy € 1L€NbI0 TMOBBINICHUS
WHTEpECa K XUMHHM Yy TAaKHX CTapUICKIACCHUKOB MPENYCMOTPEHO YCHIICHHE
IIPUKIIATHOTO XapaKkmepa COACPKAaHWS W II03HABATEIbHOU JEATEIBHOCTU IIPU
0oOy4eHHH JAaHHOTO Kypca, T. €. CBA3M XUMHUH C MOBCEAHEBHOM KU3HBIO UEJIOBEKA.
Tak, B Kypce OpraHM4ecKOi XMMUU Ha 0a30BOM ypOBHE IMpEJIaracTcs U3ydyeHHe
paznena «OpraHuueckass XUMUS M OOIIECTBO», KOTOPBIM  3HAKOMUT
CTapILEKIACCHUKOB C OCHOBaMHU OMOTEXHOJIOTMU M XMMHUHU MOJIMMEPOB. A B Kypce
o0mieil XuMuu B pazfene «XUMHS U COBPEMEHHOE OOILEeCTBO» paccMaTpUBaeTCs
TeMa «XUMHUYECKas TPaMOTHOCTb, KAK KOMIIOHEHT OOIlel KyJIbTYpbl YEIOBEKaY,
bopmupyeTCsl YBaXKEHHUE K MHCTPYKIIHMAM IO 3KCIUTyaTallud OBITOBBIX MPUOOPOB U
IIpenapaToB, a C LEJNbI0 MPABUIBHOIO YyXOJa 33 TPUKOTAKHBIMU W3IAEIUAMMU
(YUCTKOM, CTUPKOM, CYIIKOH, YTIOKKOM ), — YMEHHE YNTATh UX 3TUKETKHU.

VY4eOHbIi MaTepuan Kypca XMMHHM Ha 6a30BOM YPOBHE HU3JI0KEH HE B CyXOM

nunakTudeckoM gopmare, a popmame cobecedosanusa ¢ oOydarOmMUMCs Ha
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OCHOBE peanu3aluy MEXKIPEIMETHBIX CBSA3€H C MHUPOBOM XYJ0KECTBEHHOU
KYJIbTYPOH, JIATEPATYPOU, JINTEPATYPOU, UCTOPUEH.

VYcunenue ryMaHuTapu3zaldd B OOyYeHMM XMMHM B KjlaccaX M IIKOJax
T'YMAaHUTAPHOTO NPOdUiisi MPOBOAUTCS C MTOMOIIBIO METOAOB, TPUEMOB U CPEJICTB,
MPUMEHSIEMBIX NPU U3YYEHUM T'YMaHUTApHbIX IUCUMIUIMH. Hampumep, xopommii
pe3yJabTaT Kak Il MHOCTPAHHOIO A3bIKA, TaK U I XUMHH, TAET UCIIOJIb30BAHHE
XUMHYECKOT0 MaTepralla Ha COOTBETCTBYIOIEM SI3bIKE YYalIMMHCS IIKOJI M
KJIACCOB C YIIyONEHHBIM HW3YYEHHUEM WHOCTPAHHOTO s3bIka. Emé Oombrmmmii
s ekt st 000uX IMPEAMETOB OYIET JTOCTUTHYT, €CIU K MOJ00PY XUMHYECKOTO
MaTepyala Ha MHOCTPAaHHOM S3bIKE IPUBIIEKAKOTCA U CaMH y4Yalllhecs, KOTOPbIE
HaxXOoJAT W MPEJICTaBIAIOT HHMOPMALKIO O PA3BUTHH XUMHUYECKOH HAyKH H
IIPOMBINUICHHOCTH B CTpaHaxX M3y4aeMoro s3blKa U O POJIM YYEHBIX-XUMHUKOB 3TUX
CTpaH MPHU NOJTOTOBKE COOOIICHWM M MPE3EHTALMH IO 33JaHusM pyOpUKH
«Mcnonp3yiiTe JOMOJHUTENBbHYI0 MH(OPMAIMI0O U BBIpA3UTE MHEHHE». B CBOIO
ouepeab, 3TO TMO3BOJISET pa3BUBaTh HUX HHPOPMAIMOHHO-KOMMYHUKATUBHYIO
KOMIIETEHTHOCTb.

B knaccax (pu3mko-mMaTeMaTHYECKOro nMpoQuisi TEMbI, CBSI3aHHbIE ¢ (PU3MKON
M3y4aroTcs Ha OCHOBE aKTUBHBIX opM (Oeces, AUCTYTOB, YPOKOB-KOH(MEpeHIuit),
YTO TIO3BOJISIET 3HAYUTENBHO VYBEIUYHUTH JOJI0 CaMOCTOATENbHONH padoThl
ydanmxcs. Tak, Harpumep, paccMaTpuBaeTcs y4eOHBbIH MaTepuai MO0 CTPOCHHUIO
aToMa M BEILEeCTBA, HEKOTOPHIM acleKTaM (PU3MUECKOH M KOJUIOMJHON XUMUH,
ra3oBbIM 3aKOHaM. TakoW HWHTErpaTMBHBIA MOAXOA K OOyYEHHIO XHMHHM Ha
0a30BOM ypOBHE U MO3BOJIAET (POPMHUPOBATH LEIOCTHYIO €CTECTBEHHO-HAYUYHYIO
KapTUHY MHpA.

Xumuueckuii IKcnepumeHm u pacuémuvle 3a0auu no gopmyram u
ypasenenuam B Kypce 0a30BOro ypOBHS H3-32 HEOOJIBLIOTO JIUMHUTA BpPEMEHU
UCITOJIB3YIOTCSI HECKOJIBKO MHAY€, YEM B OCHOBHOM IIKOJIE U MPU U3YYEHUU XUMUU
Ha yrIIyOJIEHHOM ypOBHE.

YBenuueH yJIenbHbI BEC TEMOHCTPALIMOHHOTO 3KCIIEPUMEHTA U YMEHBIIEH —

7abopaTopHOTO ydeHH4YecKoro. [1oaToMy pekoMeHayeM MpH BBITIOJIHECHUH



JIEMOHCTPAIMOHHOTO 3KCIIEPUMEHTAa MIWPOKO MPUBJIICKATH yYAIIUXCA B KadyeCTBE
aCCUCTEHTOB yuuTelss. KpoMe 3Toro, ¢ 1eiapl0 3KOHOMUHA BPEMEHHU U yCUJICHUS
HATJISAHOCTH HAa ypOKaxX XUMHUH MpeJiaracTcsl UCIOIb30BaHUE BUAEO(PArMEHTOB
Y BUJEOMATEpPHUAJIOB, & TAKXKE KOJUIEKIUM, MOArOTOBICHHBIX K KaXIOMYy YpPOKY
XUMHUHU Ha OCHOBE PUCYHKOB-KOJIJIaXKel U3 yUeOHUKOB.

YroObl peanu3oBaTh B3aWMOCBSI3b KaUECTBEHHOM M KOJIMYECTBEHHOW CTOPOH
U3Y4YaeMbIX XUMUYECKHUX OOBEKTOB, — BEIIECTB M PEAKIUH, — pacuETHbIC 3aa4u
no (opMyliamM W ypaBHCHHSIM, HEOOXOIAMMO TaKKe YBEIMYHUTH YACIbHBINA BEC
CaMOCTOATENbHON paboThl ywammxcs. C 3ToM 1enplo pacuy€THbIC 3aadH,
npUBEAEHHBIE B KOHIIE KaXAoro maparpada Yy4yeOHUKOB, OIICHUBAIOTCS W
KOMMCHTHPYIOTCS YYUTEIEM Ha MPOTSHKCHUH 3—5 MHHYT B Hadayie KaKoro
ypoKa.

Packpvimue cea3u uzyuaemozo Mmamepuana c oyoywei
npogeccuonanvHoil  0eamenabHOCmbl0  6bINYCKHUKA  CPEOHell  WKOJ1bl
cnocoocmeyem yCuneHu0 MOMUEAUUU yuauwjuxca K U3yuyeHuio Henpo@puibHoil
oucyuniunpl. ITO  MOXET  ObITh  JOCTUTHYTO  4Y€pe3  BBIINOJHEHHUE
CTapIlleKJIaCCHUKaMu 3a7iaHuil ¢ oOmielt Tematukoil «[loarotoBsTe coodiieHne o
TOM, KaK CBSI3aHbl CBEJICHUSI KOHKPETHOM TeMbI ¢ BbIOpaHHOM BaMu BY3owm unu ¢
Oymy1ieit mpodeccuoHaTbHON AeATeIbHOCTHIO.

bosbiiyto posib B MHTErpalMi 3HAHWM CTApIIEKJIACCHUKOB MO XUMHHU H
IPYTUM TIPEAMETAM HWIParT @uaocogpckue Kamezopuu u 3aKOHbL, HATIPUMED,
3aKOHBI TE€PEX0/1a KOJUYECTBEHHBIX OTHOUIEHWW B KAaYECTBEHHBIC, €IUHCTBA M
O00pBOBI TPOTHUBOIOIOKHOCTEN HIIM KATETOPUsI «OTHOCUTEILHOCTH MCTHHBI). Tak,
B XOJI€ JUCKYCCHUH O CYTH NEPUOANYECKOIO 3aKOHA ydalluecs MPUXOoIAT K BEIBOLY
O MPUYUHHO-CIIEACTBEHHON CBSI3M M3MEHEHUW CBOWCTB DJIEMEHTOB M 00pa3yeMbIX
MMM BEHIECTB OT 3apsA/IOB W3 ATOMHBIX SJI€p WM O JBOMCTBEHHOM IMOJIOKEHUU
BOZIOpO/Ia B TMepuoanueckoir cucreme. Ilpum paccMoTpeHHH KiacCU(pUKAINH
XUMHUUYECKUX DJIEMEHTOB M 00pa3yeMbIX WMH MPOCTHIX BEIMIECTB (METaUIbl U
HEMETaJIbl) U COeIMHEHUMN (OKCUIBI U TUIPOKCU]IBI) HA OCHOBE OTHOCUTEIIBHOCTH

HMCTUHHOCTH OOyYaroIIHecss 0CO3HAHHO pacCMaTPUBAIOT 0a30BbIC MOHSTHS Kypca:
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CTPOCHHME aTOMA U BUIbl XUMUYECKUX CBSI3€H, TUIBI KPUCTAIUIMUECKUX PELIETOK U
bu3nUecKue CBOMCTBa BEIECTB, aM()OTEPHOCTb.

OguH 4Yac B HEAENI0, OTBEIEHHBIM Ha HU3y4YEHUE Kypca, IPEoJiaract
IIMPOKOE  HUCIIOJIb30BAHUE JIeKYUOHHO-CEMUHAPCKOU  (hopmbl  npoeedeHus
YueOHvIx 3anHamuil. ITO MO3BOJSET CTAPIICKIACCHUKAM HE TOJBKO 3(P(HEKTUBHO
yCBaMBaTh COJEpKAaHUE Kypca, HO M TOTOBUT MX K MPOJOJDKECHUIO 00Opa30BaHUs B

BBICIIIEH 1IKOJIE, rIe Takas Gopma npeodiiagaer.

O01mas xapakTepucTUKa Kypca

OcoOeHHOCTH  cOfepXaHUsI W  METOAMYECKOrO TOCTPOSHHUS  Kypca
chopmupoBanbl Ha ocHoBe PI'OC COO.

1. Conepxanue Kypca BBICTPOEHO JIOTUYHO M JOCTYITHO B COOTBETCTBUU C
CUCTEMHO-/I€ATEIbHOCTHBIM MIOJIX0/IOM Ha OCHOBE HEpapXUH yUeOHBIX IpoodIeM

2. B 10-om knacce cTapuIeKJIACCHUKH 3HAKOMATCA € OOraTbiM MHPOM
OpPraHUYECKUX BEIIECTB HA OCHOBE PEaTU3allii UICH B3aWMOCBS3H XUMHUYECKOTO
CTPOEHHMSI 3TUX BEILECTB C UX CBOWCTBAMHU U MPUMEHEHUEM

3. Copepxxanue kypca obmeld xumuu B 1l-oMm Kkitacce cmocoOCTByeT
(GOpMHUPOBAHUIO €IMHON XUMHUYECKONM KapTHUHBI MUpPA y BBITYCKHHKOB CpEIHEN
HIKOJIBI MYTEM pPacCMOTPEHUs OOIIMX MJIi HEOPraHMYeCKOW W OpraHUYecKOu
XUMHH TTOHSATHH, 3aKOHOB ¥ TEOPHIA.

4. N3yuenune Kypca IpOBOJUTCS HA OCHOBE COYETAHMS TEOPUU U TPAKTHKH
po0IEeMHOro 00yU€eHHUs 1 MOJIJayd MaTeprasa B JIOTUKE HAYYHOTO MO3HAHUSI.

5. Teopetnueckue MOJIOKEHUS Kypca IIUPOKO MIOJIKPEIUICHBI
JEMOHCTPAIIMOHHBIMA ~ XUMUYECKUMH  JKCIEpUMEHTaMH,  JabopaTOpHBIMU
OTBITAMU U PAKTUYECKUMHU PabOTaMHU.

6. Peanmusyercss MHTETpanus COJAEpKaHUS Kypca ¢ MpeaMETaMH HE TOJBKO
€CTECTBEHHO-HAYYHOT'0, HO U TYMaHUTAPHOTO LIUKJIOB.

7. JIOCTMKEHMIO TPEIMETHBIX, METaNpPEAMETHbIX U  JUYHOCTHbBIE

pEe3yJIbTaTOB CIOCOOCTBYET cHcTeMa 3aJaHuil B (hopmaTe peduieKCuu: IpoBepbTe



CBOM 3HAHUS, MPUMEHHUTE CBOM 3HAHUS, MCHOJB3YWTE JIONOJHHUTEIBHYIO
MH(GOPMALIMIO U BBIPA3UTE MHEHHE.

8. PackpmiBaeTcs poib POCCHUHCKHX YYEHBIX B CTAHOBJICHHH MHPOBOM
XMMHUYECKON HayKd, UTO CIOCOOCTBYET BOCHMTAHHIO NATPUOTH3MA MU
HAI[MOHAJIbHOW CaMOUJIEHTU(HUKALIUY.

9. Kypc peanusyer cBsi3pb yueOHOW JUCIHUIUIMHBI C JKU3HBIO, YTO
CHOCOOCTBYET YCHUJICHUI0 MOTHMBALlMM YYalllUXCSl K M3YYEHHUIO HenpoduibHOU
XUMHH 4Y€pe3 pPACKphITHE CBSI3M H3y4aeMoro Marepuaia ¢  Oymymiei
o0pa3oBaTeNbHON TpaeKTOpUEH U MPOo(hecCHOHATBHOMN NeATEIbHOCTH.

10. B «kypce mpencTaBiE€Hbl COBPEMEHHbIC HAaNpaBICHUS Pa3BUTHS
XUMHUYECKON HAYKU U TEXHOJIOTHH.

11. B kypce Halm OTpaXxeHUE OCHOBHBIE COICPKATEIbHBIC TUHUU:

o «Bewecmeo» — 3HaHUS O COCTaBe, CTPOCHUHU, CBOMCTBaxX ((U3NUYECKUX,
XUMUYECKUX U OHOJOTMYECKUX), HAXOXKICHUU B NPUPOAE U MOJYyYECHUU

BaXXHEHUIINX XUMHUYECKUX BCIICCTB,

o «Xumuyeckaa peakyus» — 3HAHUI O MPOIECCAX, B KOTOPBIX MPOSABIISIOTCS
XUMHUYECKUE CBOWCTBA BEIIECTB, YCIOBUSX HX MPOTEKAHUs M crHocodax

yIIPaBJICHUS UMU;

L4 «HPMM€H8HM(3 eeuiecme)) — 3HAHHA B3aMMOCBA3H CBOMCTB XMMHYECKHUX
BCIICCTB, HauoboJee HCIIOJIb3YyCMBIX B 6BITy, IMPOMBIINIJICHHOCTH, CCJIbCKOM

X03$[f/'ICTBe, 3ApaBOOXPAaHCHUHN U HA TPAHCIIOPTC,

o «3bIK Xumuu» — CHCTEMA 3HAHUM O BAKHEHMIIUX IOHATUAX XHUMHH H
XUMUYECKON HOMEHKJIAType HEOPraHMYeCKUX U OpPraHWYECKUX BEIIECTB
(MIOITAK u TpuBHanbHOW); BIaJ€HUE XUMUYECKONM CHUMBOJMKOW H €€
OTpaXCHHUEM Ha MHUCbME, —XUMHUYECKUMH 3HaKaMu (CUMBOJIaMH), GOpMYJIbl U
ypaBHEHHU, a TAaK)Ke MpaBuja MepeBojia MHPOPMAIMU C POAHOTO SI3bIKa  Ha

SI3IK XUMUU U 00PaTHO.

MecTo npeamera B y4eOHOM ILJIaHe
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Kypc xmmum B cpemHen mkose npenycMmarpuBaercss DenepanbHbIM
rOCy/IapCTBEHHBIM  OOpa30BaTENbHBIM CTAHAAPTOM KaK COCTaBHas 4acTb
npeaMeTHol obnacTu «EcTecTBeHHO-HAYYHBIE PEAMETHD.

XuMus BKJIIOYEHA B pazjiesl 0a3sUCHOro y4eOHOro IUIaHa CPeJHEH IIKOJIbI
«Copaepxxkanue, (QopMUPYEMOE€ YYACTHUKAMHM OOpa30BaTEIbHOIO IPOLIECCAy,
no3ToMy oOydaromuecss MOTYT BbIOpaTh XMMHMIO Kak Ha 0a30BOM, TaKk M Ha
yrayOnéHHOM  ypOBHE MJIM K€, B KayecTBE aJbTEPHATHBBI  BBHIOpATh
WHTETPUPOBAHHBIN KypC «ECTECTBO3ZHAHUEY.

B 0asucHoM yueOHOM maHe 001Ie00pa30BaTENbHBIX  OpraHU3aLMi
U3Y4YEHUE XUMHH NMPOBOAMTCS U3 pacuéra | yac B Hexenro (70 dacoB 3a 1Ba roja
oOydeHHs), B COOTBETCTBUM C KOTOPbIM H pa3paboTaHa JaHHas paboyas

mporpamMma 1o XUMHH JIJIsl cpeiHero oo1ero oopa3oBanus Ha 6a30BOM ypOBHE.

.JII/I‘IHOCTH])IE, METANIPECAMETHDBIC M IPCAMETHBIC PE3YJbTAaThbI

OCBOEHHS Kypca
OOyyeHre XMMHM B CpeJHEH 1IKosie Ha 0a30BOM ypOBHE IO JIaHHOMY Kypcy
CHOCOOCTBYET  JOCTHKEHUIO  OOYYalOUMMHUCS  CIEAYIOLUX  JUYHOCHHBIX
pe3yiomamos:
1) yyBcTBa TOPAOCTH 3a POCCHUHCKYHD XWMHUYECKYI0 HAyKy U OCO3HAHHE

POCCHUIMCKOM TpakAaHCKONW HACHTUYHOCTH — 8 YEHHOCMHO-OPUEHMAYUOHHOU

cohepe,

2) OCO3HaBaTh HEOOXOIMMOCTh CBOCH TO3HABATEIBHOW JCATCIILHOCTH U YMCHUE
YOpaBJIsITh €10, TOTOBHOCTh U CIHOCOOHOCTh K CamMo0Opa3oBaHUIO Ha
NPOTSHKEHUH BCEW KU3HU; TOHMMaHUE BaKHOCTH HETIPEPHIBHOTO 0O0pa30BaHUs
KaK (pakTopy ycnemHo npodeccuoHaaIbHON U OOIIECTBEHHOUW JESTEILHOCTH;

— 6 nozHasamenvHol (KOTHUTUBHOM, MHTEIIJICKTYaJIbHOW) chepe

3) TOTOBHOCTh K OCO3HAaHHOMY BBIOOpY JajbHEWINCH 00pa3oBaTEeIbHOMN

TpaekTopuu wWin cepbl MPOPECCHOHATBHON AEATEIBHOCTH — 8 mMpPY00o8ou

cohepe,
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HENpUATHE BPEIHBIX TMPUBBIUEK (KypeHHUs, YHNOTPEOJNICHUS alKOrojs u
HapKOTUKOB) Ha OCHOBE 3HAaHUM O TOKCMYECKOM M HAapKOTHUECKOM JIEHCTBUU

BEIIECTB — 6 chepe 300posbechepedicenus u 6e30nacHo20 00pasa HCUu3Hu;

Memanpeomemuvimu pe3yaromamamu OCBOCHUS BBITYCKHUKAMHU CpeaHEl

IOKOJIbI KypCa XMMHU ABJIAKOTCH:

1)

2)

3)

4)

UCnovb306anue OCHOBHBIX METOJOB TO3HAHUS (OMpejelieHue HCTOYHUKOB
y4eOHOH 1 HaydHOU WH(OPMAIUH, TIOTyYeHUE dTON HHPOpManuy, e€ aHau3, 1
YMO3aKJIIOYEHHs Ha €ro  OCHOBE, HW3TOTOBJICHHME U  Mpe3eHTaIHs
UH(OPMAITMOHHOTO MPOAYKTa; MPOBEJICHUE JKCIEPUMEHTa, B TOM YHCIE U B
MPOIIECCE HCCIENOBATENBCKONW ACSITENFHOCTH, MOJEIUPOBAHUE HW3YYaeMbIX
00BEKTOB, HAOJIIO/ICHUE 32 HUMU, UX U3MEpPEHHE, PUKCAIUS PE3YIbTATOB) U UX
npumeHenue AN TIOHMUMAHUS  Pa3NUYHBIX  CTOPOH  OKpPYXKAromien

JIECTBUTEIILHOCTH;

gnadeHue OCHOBHBIMU HMHTEJUIEKTYaJbHBIMU ONEpalusMu (aHAIU3 U CHHTE3,
CpaBHEHUE M cHCTeMaTHh3alus, 0000IIEeHHEe U KOHKpeTU3alus, KiaccupuKaims
U TIOMCK  aHaJoroB, BBIABICHHWE  IPUYMHHO-CIEACTBEHHBIX  CBSI3EH,

(opMyIMpOBKA TUIIOTE3, UX MPOBEPKA U POPMYIHPOBKA BHIBOJOB);

nosnHanue OOBEKTOB OKpy’Xaromero muvupa B INIAHE BOCXOXICHUA OT

a0CTPaKTHOTO K KOHKPETHOMY (OT OOIIIET0 Yepe3 YaCTHOE K €IMHUYHOMY);

CnocobHOCmb BbIABUI'aTb UIACU W HAXOAUTb CPCACTBA, HGO6XOI{I/IMI>IG AL UX

JIOCTYKCHMUS,

5) ymenue popMympoBaTh LEIH U ONPEACISATH 33J]a4id B CBOCH MO3HABATEIBHOM

6)

ACATCIbHOCTH, OIIPCACIIATH CPpCACTBA AJIA OOCTHKCHHA ueﬂeﬁ n PCHICHUA

3a1ad4;

onpedenams  pasHOOOpa3HbIE  HMCTOYHUKH  TOJYyYEHHS  HEOOXOAUMOM
XUMUYECKON MHPOPMAIINH, YCTAHOBJICHUE COOTBETCTBUS COACPIKAHUS U (DOPMBI

npecTaBlieHus HHPOPMAIMOHHOTO NPOAYKTa ayUTOPUU;
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7) ymeHnue IPOTYKTUBHO OOIIATHCS U B3aMMOJICHCTBOBATH B IIPOIECCE COBMECTHOM
NEATEIbHOCTH, YYWUTBIBATH MO3UIMUM JPYIrUX YYaCTHHKOB JEATEIBHOCTH,

a3 pexTUBHO pa3pemars KOH(PIUKTHI;

8) eomosnocmby K KOMMYHHKAUHU (MPEICTABIIATh PE3YJIbTaThl COOCTBEHHOM
MO3HABATEJIbHOM  JEATENbHOCTH, CHBIIIATh W  CIyllaTh  OMNIOHEHTOB,

KOPPEKTUPOBATH COOCTBEHHYIO MO3UIIHUIO);

9) ymenue WMCTMONB30BaTh CpPEACTBA WH(POPMANMOHHBIX W KOMMYHHKAIIHOHHBIX
texHonoru (nanee — MKT) B pelieHun KOTHUTUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3alMOHHBIX 337a4 C COOJIIOICHHEM TPEOOBAHMI IPrOHOMHKH, TEXHUKU
0€30MacCHOCTH, TUTHEHBI, PECYPCOCOEPEKEHHS], TPABOBBIX U ITUYECKUX HOPM,

HOpM MH(OPMAIIMOHHON 0€301MacHOCTH;

10) nadenue S3BIKOBBIMH CPEJCTBAMH, B TOM YHCJIC W SI3bIKOM XHUMHH —
yMEHHUE CHO, JIOTUYHO M TOYHO M3JIaraTh CBOIO TOUYKY 3PEHMs, UCIOJIb30BATh
aJICKBAaTHBIC SI3BIKOBBIC CPEJICTBA, B TOM YHCJIE W CHUMBOJBHBIC (XHMHYECCKUE

3HAKHU, (POPMYJIbl U YPABHEHHS).

Ilpeomemmuvimu pe3ynomamamu W3y4eHUs XUMHUM Ha 0a30BOM YpOBHE Ha
CTYTIEHH CPEHET0 O0IIero 00pa3oBaHusl SABISIOTCS CIEAYIOIINE PE3YIbTaThl.

|I. B no3HaBaTenbHoii cepe:

1. 3unanue (nomumanue) TEPMUHOB, OCHOBHBIX 3aKOHOB M BaXKHEHINHX TEOpUI

Kypca OpraHH4eCcKOU U 0011Iel XUMUH;

2. ymeHue HaOIIOATh, OMUCKHIBATh, UKCHUPOBATH PE3YJIbTAThl U JIETATh BBHIBOIBI
Ha  OCHOBE  JIEMOHCTPAIMOHHBIX W  CaMOCTOSITEIbHO  MPOBEIEHHBIX
HKCIEPUMEHTOB, HCIOJIb3YSl JI 3TOTO POAHOU (PYCCKUM WIIM WHOM) SI3BIK U

A3BIK XUMUH,

3. ymeHnue KJIaCCI/I(l)I/II_II/IPOBaTB XUMHUYCCKHUC JOJICMCHTBI, IIPOCTBIC BCHIICCTBA,

HCOPraHN4CCKHUC U OPraHun4CcCKUC COCAMHCHUA, XUMHNYCCKUC ITPOLICCCHI,
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4. ymeHue XapaKTepuU30BaTh OOIIUME CBOMCTBAa, IOJYyYEHHE U MPUMEHEHHE
U3YYEHHBIX KJIacChl HEOPraHMYECKMX M OpPraHMYeCKHX BEIECTB M UX

BAKHEMIINX NPEICTaBUTENEH;

5. onucvieams KOHKPCTHBIC XHMMHWUYCCKHC PCAKIHWH, YCIIOBUA HX IIPOBCIACHHA U

YIIPaBJIICHUA XUMHUYCCKHUMU IIPOLCCCaAaMU,

6. ymeHue IPOBOIUTH CAMOCTOSITEIIbHBIN XUMHUCCKHI SKCTIEPUMEHT U HAOJIFIOAaTh
JIEMOHCTPALIMOHHBIN KCIIEPUMEHT, GUKCUPOBATH PE3YIbTaThl U J€1aTh BHIBOJIbI

H 3aKJIIOYCHHA 110 PC3YJIbTAaTaM;

1. NpoOcHO3UposaAmbs CBOMCTBA HCU3YUCHHBIX BCHICCTB II0 AadHAJOIrMK CO

CBOMCTBAMH HN3Y4YCHHBIX Ha OCHOBC 3HAHUS XUMHNYCCKHUX 3aKOHOMepHOCTCﬁ;

8. onpedensimv UCTOYHUKU XUMHUUYECKOW MHPOpPMALIUU, MOTYy4YaTh €€, MPOBOJIUTH

aHaJIn3, U3roTaBJINBAThH HH(bOpMaHPIOHHBII;’I IMPOAYKT U IIPCACTABJIATD CTO,

9. ymemsv nonvzoéamvcsi  00A3aTENbHBIMU  CIPABOYHBIMU  MaTE€pHAIaMU:
[Tepuoauyeckoii cucremMor xumudeckux siaemMentoB J[. Y. MenneneeBa, Tabmuieit
PAaCTBOPUMOCTH, JJEKTPOXUMHUYECKUM PSAIOM HANPSHKEHUH METAIUIOB, PSAAOM
AIEKTPOOTPULIATENIBHOCTH — IS XapaKTEPUCTUKUA CTPOCHUS, COCTaBA U CBOMCTB
aTOMOB XUMHUYECKHUX 37eMeHTOB [—IV nepnonoB u 06pa3zoBaHHBIX UMM HNPOCTHIX U

CJIOKHBIX BCIICCTB,

10. ycmanognenue  3aBUCUMOCTH  CBOMCTB M NPUMEHEHHUS  BAKHEUIIUX
OPraHUYECKUX COCIMHEHUH OT WX XHMHUYECKOIO CTPOCHHSA, B TOM YHCIE H
00yCIIOBJICHHBIX XapaKTePOM 3TOTO CTPOCHHsI (ITPEACIbHBIM WM HEMPEACIbHBIM)

W HaM4ueM (PyHKITMOHAIBHBIX TPYIIIT,
11. mooenuposarue MONIEKYJ HEOPTAHUUYECKUX U OPTraHUYECKUX BEIIECTB;

12. nonumarue XUMHUYECKOW KapTUHBI MUPA KaK HEOTHhEMJIEMOMN YaCTH IEJIOCTHOM

Hay4YHOU KapTUHbI MUDPA.
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I[I. B umeHHOCTHO-OpHeHTAUMOHHOW cdepe — dopmupoBaHUE COOCTBEHHOM
MO3ULIMU TIPU OLIEHKE MOCIEACTBUMN I OKPY’KAIOIIeH cpeibl AesTeIbHOCTU
YEeJIOBEKa, CBS3aHHON C TMPOU3BOJCTBOM M TIEPEPAOOTKON XUMHUYECKUX

POTYKTOB;

[1l. B TpynoBoii cepe — nposedenue XUMHUECKOTO IKCIIEPUMEHTA; pA3GUMUE
HAaBBIKOB  Y4Y€OHOW,  MPOEKTHO-UCCIEIOBATEIbCKOM U TBOPYECKOH

ACATCIIbBHOCTHU ITPH BBIIIOJIHCHU N MHAWBUAYAJIBHOT'O IIPOCKTA 110 XUMHUH,

IV. B cdepe 310poBoro odpasa kusHu — cod.100enue TpaBuil 0€30IacHOro
oOpallleHus] C BEIlleCTBaMH, MaTepUallaMy; OKa3aHWE IEepBOM MOMOIIM HpU
OTpaBJICHUAX, OKOTaXx U TpaBMaxX, MOJyYEHHBIX B pe3yJbTaTe HapylICHUS
MPaBIJI TEXHUKU OE30MaCHOCTH MpU paboTe ¢ BenlecTBaMH U J1a00paTOPHBIM

000py/TI0BaHUEM.

Conep:xanue kypca 10—11 knaccos. ba3oBblii ypoBeHb

ConepxaHue Kypca XapaKTepU3yeTcs UEJTOCTHOCTBIO M CUCTEMHOCTBEO
y4eOHOro npeaMeTa, Ha OCBOCHUE KOTOPOI'O OTBEIAEHO KECTKO JTUMUTHPOBAHHOE
yueOHOE BpeMsi.

ITepBas yacth kypca (10 ki1acc) mocBsieHa OPraHUYECKUM COSAMHEHUSIM, a
Bropas (11 kinacc) — oO1el XUMHUH.

CTpyKTypupoBaHHE Kypca OPraHMYECKOW XHUMHHM OIPEAEISIETCS HACSIMU
TEOpPUU pa3BUBAIOIIETO 00ydYeHUs: DiibkoHuHA U B. B. JlaBbIji0OBa U CTaBUT 1EJIbIO
pa3BUTHE Yy4YAIIUXCS HENPOMUIBHBIX TIO OTHOIIEHWI0O K XHUMHH KJIACCOB
CpeAcTBaMH y4eOHOW MUCHUIUIMHBL. [103TOMY BHauane paccMaTpUBalOTCS KpaTKUe
TEOPETUYECKHE CBEICHUS O CTPOCHHUH, KiacCHpUKAIMUM U  crocobax
dbopMupoBaHHUS Ha3BaHMM OPraHMYECKUX COCAWHCHHH, 00 0COOCHHOCTSIX
MPOTEKAHUSI OPraHUYECKUX PEaKIUi B CPaBHEHUU C U3YUYECHHBIMH B OCHOBHOM

MIKOJIC TUIITaMH XHMHNYCCKHUX peaKHI/Iﬁ C y4aCTUCM HCOPIraHUYCCKUX BCIHICCTB. Ha
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HAYaJIbHOM 3Tale pPacKphIBAIOTCS MPUYUHBI MHOTO0Opa3vs OPraHUYECKUX
COeJIMHEHU.

Jlanmee paccMaTpUBarOTCS OCHOBHBIE KJIACCHI OPTraHUYECKUX COCAWHEHUN —
YTJIEBOJIOPO/IOB (AJIKAHOB, AJIKEHOB, JMEHOB, AJIKUHOB, aPEHOB) U MX MPUPOIHBIX
MCTOYHUKOB (MIPUPOJHOrO rasza, HehTH M KAMEHHOTO YTiisi). DTO TO3BOJSIET
3aKpENUTh OCHOBHBIEC IMOJOXKEHUSI TEOPUH XUMHYECKOTO CTPOCHUS OPraHUYECKUX
coenquuenui A. M. bytieposa.

3aTeM CBEJICHHS O 3aBUCHUMOCTH CBOMCTB OPraHUYECKUX COCIMHEHUHN OT UX
CTPOEHHUSI PA3BUBAIOTCS MPU PACCMOTPEHHM KJIACCOB KHUCIOPOACOAEPKAIINUX
COCIMHEHUN (CIUPTOB, (EHOJIA, albJETHA0B, KapOOHOBBIX KHCIIOT, CIOXKHBIX
7(UpOB, XKUPOB M YIJIEBOJOB) U a30TCOJCPIKAIIUX OPTaHUYECKUX COETUHECHUM
(aMUHOB, aMUHOKHUCIIOT, O€JIKOB M HYKJICUHOBBIX KHCIIOT).

Wpero nenenonaranus, T. €. OTBETA Ha BOIIPOC O POJIM OPraHUYECKOU XUMUHU
B JKM3HU COBPEMEHHOTO OOIIECTBa, pealiu3yeT 3aKII0UMTENbHAS TJIaBa Kypca
«Opranuyeckas XuMusi U 0011ecTBo». B Helt oOyuaroimecs 3HaKOMSITCSL ¢ TAKUMU
BOKHBIMM B TMPAKTUYECKOM U OHOJOTUYECKOM OTHOIICHUM BEIIECTBAMHU U
MaTepuajiaMM, KakK IJIaCTMAacChl U BOJIOKHA, ()€PMEHTHI, BUTAMUHBI, TOPMOHBI U
JIEKapCTBa, a TAKKE C JOCTHXKCHUSIMU OMOTEXHOJIOTUH.

Nneu Tteopuu paszBuBaroniero OOyYEeHHUsS TOJIOKEHBI MU B OCHOBY Kypca
oOmielt XuMuK. Y CTapIeKIaCCHUKOB (pOpMUpyeTcs 1EeTOCTHOE MPEACTABICHHUE O
XAMHUYECKON HAyKEe U XUMUYECKOM MPOU3BOJICTBE, & TAKKE O €AUHON €CTECTBEHHO-
HAyYHOW KapTUHE MHUpPa, B KOTOPOM XMUMHUYECKAs KApTUHA MHpA SBISAETCS €€
HEOTHEMJIEMOU YaCTbIO.

B kxypce o0mieil XxumMuM BHayaje ydalldecss 3HAKOMATCS TOCJICAHUMU
JOCTHKEHUSIMU B 00JIaCTM M3Yy4YE€HHUs aTOMa, y3HAIOT O COBPEMEHHBIX METOJIax
MO3HAHUS CTPOCHHUS aTOMa, YIUIYOJISIFOT M PACIIUPSIOT 3HAHUA, MOJyYCHHBIC B
Kypc€ OCHOBHOM WIKOJIbBI, O CTPOCHMM aToMa M BEIIECTBA HA OCHOBE
[Tepuonnueckoro 3akona u Ilepmommueckoii cuctemsr JI. M. MenneneeBa, 00
oOIMX CBOMCTBAaX KIACCOB OPraHUYECKUX W HEOPTraHWYECKUX COEIMHEHUN

(KUCI0T, OCHOBaHUM, aM(OTEPHBIX COEAUHEHUN) B CBETE TEOPHUHU
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AIEKTPOJIUTUYECKON AUCCOLMALIMM U MPOTOHHOM TeopuH. Jlanee paccMaTpuBaercs
KJacCU(pUKalUs XUMUYECKUX PEAKIUM B OPraHUYECKOM U HEOPraHWYeCKOu
XUMUHU. 3aBepIIaeT Kypc 3HAKOMCTBO CTapIICKIACCHUKOB C TNEPCIEKTUBAMHU
pa3BUTHSA XUMHYECKOM HAyKM M XHUMHUYECKOTO IPOM3BOJCTBA, C MpodiIeMaMu
OXpaHbl OKpYXarollel cpeabl OT XMMHUYECKOTO 3arpsi3HEHUs U IyTSIMH HX

peleHus.

Conep:xanue kypca. 10 kiaacc. bazoBblii ypoBeHb
Teopua cmpoenus opzanuveckux coeounenuii A. M. bymaeposa.
IIpeomem opzanuueckoit xumuu. Opeanuyeckue seujecmaa: NpupooHbvle,
uckyccmeennvle u cunmemuyeckue. OcobenHocmu cocmasa u CmpoeHus
opeanuyeckux eewjecms. Bumanuzm u ezo kpax. [lonsmue 06
Y271e8000P00aXx.
OcHOBHBIC T0JIOKEHUSI TEOPUH XMMHUYECKOro crpoenusi byrieposa.
BanentHocts. CtpykTypHble (DOpPMYIJIBI — TMOJHBIE U COKpAIEHHBIE.
[IpocTeie (oauMHApHBIE) W KpaTHbIE (JIBOMHBIE KW TPOWHBIC) CBS3H.
N3omepsl 1 uzomepus. BzaumMHoe BIvMsHUE aTOMOB B MOJIEKYJIE.
Jemoncmpayuu.  Hekotopeie  o0mme  XMMHUYECKHE  CBOMCTBA
OpPraHUYeCKUX BEIIECTB: HMX TOpPEHUE, IUIaBJICHUE U OOYTJIMBaHHUE.
Mopenu (mapoctepHeBble W OOBEMHBIC) MOJEKYJT OpPTaHUYECKHX
COCMHEHUN pa3HbIX KiaccoB. OnpeaeneHne 3JIEMEHTHOrO COCTaBa
OPTraHUYECKUX COCTUHECHUMN.
Jlabopamopnuvie onvimol. VI3roTOBJIEHUE MOJEICH OPraHUYECKUX
COCIMHEHU.
YriaeBogopoabl 4 UX NPUPOJAHbIE HCTOYHUKH
IIpenenbHbie yriaeBoaopoabl. AJskaHbl. OnpeneneHue. ['OMOJIOrHYecKud psij
alKaHoB M ero ob6mas dopmyna. CTpyKTypHas W30MEpUsl YTIJIEPOJHON IIETH.
Papukansl. Homenknatypa ankaHoB. XMMHYECKHE CBOWCTBA AJIKAHOB: TOPEHHUE,
peakiuu 3aMelieHus (TaIOTeHUPOBAHUE), PEaKIUs Pa3I0KEeHHUsI METaHa, PEaKIIUs

JNETUAPUPOBAHUS ATAHA.
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HenpeneabHble yriaeBoaopoabl. AJukeHbl. OTwieH. [‘oMmonormyeckuid psa
ankeHoB. Homenkmarypa. CrpykrypHas n3omepus. 1IpoMblnuIeHHOE MOJIydeHHe
QJIKEHOB: KPEKUHI M JIETUAPUPOBAHUE aJKaHOB. Peakuus neruaparanuy 3TaHOIIA,
KaKk Ja0opaTopHbI CIOCOO TMONMy4YeHHs OHTWiIeHa. Peaknuu NOpHCOEAUHEHUS:
rUapaTanus, THUIPOTaJIOr€HUPOBAHUE, TAJOTCHUPOBAHKME,  IOJHMMEpPU3ALUHU.
[IpaBuno MapkoBHukoBa. OkwuciieHHe ainkeHoB. KadecTBeHHbIE peakuuu Ha
HEIIPENEIIbHBIE YTIIEBOAOPOIBI.

Aaxkanuennl. Kayuykn. Homenknatypa. ComnpsokéHnble nuenbl. byraauen-1,3,
u3onpeH. Peakuusa Jlebenesa. Peaknuu npucoeaumHenust ankaaueHoB. Kayuyku:
HATYpaJIbHbIM, CHHTETHYECKHe (OyTaaueHOBbIN, H30MPEHOBbIN). Bynkanuzauus
Kayuyka. Pe3una. DO0HUT.

Aaxkunbl.  OOwmias  xapakTepucTHKa romosorudeckoro psga.  CrocoObl
oOpa3oBaHMsI Ha3BaHUN aJIKMHOB. XMMHUYECKHE CBOMCTBA allETUJIEHA: TOpPEHUE,
peaklyy MPUCOETUHEHMS: THIPOTaIOT€HUPOBAaHKE, FaJJOTEHUPOBAHUE, TUAPATALIHS
(peakust KywepoBa), — ero moisiydeHHWe U NpUMEHeHue. BuHWIXIopug U ero
NOJINMEpU3ALMS B TOJUXJIOPBUHUIL.

Apenbl. beH3011, Kak penCcTaBUTENlb apOMAaTUYECKUX YIIIEBOJOpoAoB. CTpoeHue
€ro MOJIEKYJbl M CBOMCTBAa (PU3MYECKHME M XUMHUYECKHE CBOMCTBA: TOpPEHUE,
peakuuM 3aMEelIeHuss — TaJOreHHpoBaHue, HuTpoBaHue. llomydyeHne wu
pUMeHeHue OeH30J1a.

Ilpupoansblii 1 nmomyTHbIN ra3pl. CoctaB mpupoHOro ra3a. Ero HaxoxaeHue B
npupoge. IlpeumyniectBa TPUPOAHOrO Tra3a Kak TOIUIMBA. XHMHYECKas
nepepabOTKa MPUPOJHOTO rasza: KoHBepcus, mnuponu3. CHHTE3-Ta3 U €ro
IPUMEHEHUE.

[TonyTHble ra3el, ux cocraB. IlepepaboTka MomyTHOro raza Ha ¢Gpakuuu: CyXou
ra3, mponaH-0yTaHOBasi CME€Ch, Ta30BbIil OCH3UH.

Hedptb m cnocodbl eé mepepaborkm. CoctaB Heptu U e€ mnepepaboTka:
neperoHka, Kpekunr, pudopmunr. Hedrenpoaykrel u ux noiaydenue. [lonstue 06

OKTAaHOBOM YHCJIE€. XMMHUUYECKHE CIIOCOOBI ITOBBIIIICHUS KauecTBa OCH3MHA.
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KamenHblii yroab u ero mepepadorka. KokcoBaHHE KaMEHHOI'O yIJII U €ro
IIPOLYKTHI: KOKCOBBIM TIa3, aMMHayHas BOJA, KaMEHHOYTOJIbHAas CMOJIA, KOKC.
["a3udukanms KaMeHHOTO YTJIA.

Jemoncmpayuu. 1" opeHye nNpeaenbHbIX U HENIPEIEIbHbBIX YITIEBOAOPOAOB: METAHA,
JTaHa, aneTruieHa. KadecTBEHHbIE peaknMM Ha HENPEAENbHBIE YITIEBOIOPOBIL:
oOecI[BeUMBaHUE ATHJICHOM W alleTUICHOM pacTBOPOB IEepMaHraHaTa Kalus H
OpomHON Boxbl. OTHOIIEHHWE O€H30Ja K 3TUM OKUCIMUTENsAM. Jlerunparanus
sTa”ona. I'maponus kapbuna xansuus. Komnexkunn «Hedts 1 HedTenpoayKTe»,
«KaMeHHBII1 yroiib 1 NPOAYKTHI €ro nepepadotkm», «Kayuykn». Kapra monesnsix
uckonaemoix PO.

Jlabopamopnsie  onvimbi.  OOHapyXeHUE  MPOAYKTOB TOPEHUS  CBEYM.
HccnenoBanne CBOMCTB Kay4yKOB.

Kucnaopoa- n azorcoaepxaiiyue OpraHnyecKue coeInHeHHus

Oanoatomuble cnupThl. OnpeneneHue. POYHKIMOHAIBbHAS T'MAPOKCHUIIBHAS
rpymnmna. ['omosorndyeckuii psa NpenesbHbIX OJHOATOMHBIX cHUpTOB. M3omepus
NOJIOKEHUS! QYHKIHMOHAIBHOM rpynibl. BogopoiHas cBsi3b. XMMHUYECKHE CBOWCTBA
cnupToB. AublerunHas rpymnmna. Peakuus sTepuuKkanuu, CIOXKHBIE SPHUPHIL.
[Ipumenenue cniupToB. JleCcTBUE METHIIOBOTO M 3THJIOBOTO CIIMPTOB HA OPraHU3M
YeJoBeKa.

MHoroaTtoMHble CIMPTHI. DTUICHIIIMKOIb, KaK MIPEACTABUTEND JIBYXaTOMHBIX U
IIIMLEPUH, KaK MIPEACTABUTENb TPEXaTOMHBIX CIIMPTOB. KauecTBeHHAs peakius Ha
MHOTOaTOMHBIE CIIUPTHI, UX CBOMCTBA, MolydeHHEe W mnpuMeHeHue. [lonarue 06
aHTU(puU3ax.

®enona. CtpoeHue, MmoyyeHue, CBOMCTBa U npuMeHenne peHona. KauectBeHHbIe
peakuuu Ha peHosn. BzanmHoe BiIMsiHUE aTOMOB B MOJIEKYJIE (peHOJIa.

Aabaeruabl U KeTOHbl. PopManbAeTHI M aUETAIBAETU, KaK NPEACTaBUTEIN
aNbJIETUIOB, COCTaB MX MoOJIeKyJd. DyHKUMOHANbHAs KapOOHWIIbHAS Tpymmna.
KauecTBeHHblE peakuuu Ha anbaeruipl. CBOWCTBA, MOJYyYEHHWE W NPHUMEHEHHE
dopmanbreruia M aueraimpieruga.  Peakiuum  MOJUMKOHJAEHCAUUU IS

dbopmanbreruaa. [lonsTre o KETOHAX HA TPUMEPE alleTOHA.
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Kap6oHoBble KHCJIOTBI. ['OMOJIOTHYECKHI PSII TPEJACIBHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIOT. JKHpHBbIE KapOOHOBBIE KHUCIOTHl. XUMHUYECKHE CBOWCTBA
KapOOHOBBIX KUCIOT. [lonyuenue u npuMeHeHue MypaBbUHOM U YKCYCHOM KHUCIIOT.
Caoxubie 3¢upsbl. Kupsl. Peakius stepudukanuu. Crnoxusie 3¢upsl. XKupsl, ux
COCTaB ¥ rUAPOIIN3 (KUCIOTHBIN U menouHoi). Mbuta. I'mapupoBanue KUpoB.
Yraesoabl. YraeBonabl. MoHocaxapuabl. ['nmoko3a kak anpaerugocnupt. Copour.
Monounokucnoe u cnuptoBoe Opoxenue. dorocunres. Jucaxapuapl. Caxaposa.
[Tonmucaxapuabl: Kpaxmani, HEJUIHI03a.

AmuHBI. AMuHOrpynma. AMHMHBI TPEACIBbHBIE W APOMAaTHYECKUE. AHWIMH.
[Tonyyenne amuHOB. Peaknynsa 3uHMHA. XUMMUYECKHME CBOWCTBA M INPUMEHEHHE
aMUHOB.

AMHHOKHMCIOTBI. AMUHOKHCIOTBI, COCTaB HMX MOJIEKYJ M CBOMICTBa, KakK
aM(OTEpHBIX OPraHUYECKHX COCIMHEHMHA. [JMUMH, Kak MpeACTaBUTENb
aMUHOKUCIOT. [losyyeHne noauneTui0B peakuen nojaukonaencanuu. Ilonsarue o
MIEOTUIHOM CBSI3H.

beaku. CrpoeHue MoyeKya O€NKOB: IEpBUYHAs, BTOPUYHAs U TpEeTUYHAs
cTpyKkTyphl. KauecTBeHHble peakuuu Ha O€NIKW, UX TUIAPOJIM3, JACHATYypauus U
Oounonornyeckue GyHKIUH.

Hemoncmpayuu. 1lonyyeHue anpIerujioB OKUCIeHHEM crnupToB. KaudecTBeHHas
peakiysi Ha MHOTOATOMHbBIE CIIUPTHI. 3aBUCUMOCTh PaCTBOPUMOCTH ()€HOJIA B BOJE
OoT TeMmriepaTypbl. B3aumoneiictBue ¢ OpomHoi Bojoit u xsopuaoMm xeneza(lll),
KaK KauyeCTBEHHble peakuuu Ha ¢eHos. Peaknuum cepeOpsHOro 3epkajia M €O
CBEXEMNOy4eHHbIM ruapokcuaoM Meau(ll) mpu HarpeBaHuM, Kak KaueCTBEHHbIE
peakiuu Ha anpaerugpl. OOpas3ipl MypaBbHUHOM, YKCYCHOM, MaJbMUTHHOBOM U
CTEapUHOBOM KHUCJIOT U HMX PAaCTBOPUMOCTH B BOZAE. AJBIAETHMAHBIE CBOMCTBA H
CBOMCTBAa MHOTOAQTOMHBIX CIIUPTOB TJIIOKO3bI B peakuuu ¢ ruapokcugom meau(Il).
Nnentudukarnus kpaxmana. KauecTBeHHbIC peakiiuy Ha OCIKH.

Jlabopamopnsie onvimpi. CpaBHEHHE CKOPOCTHM MCIIAPEHHs BOJABI M ATAHOJA.
PactBopumocCTh runepuHa B Boje. XMMHUYECKUE CBOWCTBA YKCYCHOW KHCIIOTBI.

Omnpenenenne HEMPEAETbHOCTH PACTUTENILHOTO Macia. MaeHTudukamnms kpaxmania
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B HEKOTOPBIX NPOAYKTaX NUTaHuA. M3roroBiieHHe KpaxMmallbHOrO KiencTepa.
M3roToBiieHrEe MOJENEH MOJIEKYJ aMHUHOB. M3roTtoBiieHHE MOJEIM MOJIEKYJIBI
[JIMLHMHA.

Ilpakmuueckan paboma. VnenTudukanus OpraHn4ecKux COeTUHEHHI.
Oprannyeckasi XumMus 4 001IeCTBO

buorexnosorusi. Ilepuoasl e€ pasButus. Tpu HampaBiieHHs OHOTEXHOJOTHUU:
reHHas (WU TeHETUYECKas) MHKEHEpUs; KIETOUHas WH)KEHEpHsl; OMOIOornuecKast
umkeHepuss. ['enermyecku  MoauduumpoBaHuble opranusmMel  (I'MO)
TpaHcreHHas npoaykuus. Knonuposanue. IMmoOunn3oBaHHble (EPMEHTHI U UX
IPUMEHEHUE.

Hosumepsl.  Knaccuduxanuss  monumepoB.  VckyccTBeHHbIE — MOJIMMEpHI:
LEJUTYJIOU/I, alleTaTHBIN ENK, BUCKO3a, LEU10(paH.

Cunrernyeckue noaumepsl. [lonrmepusanus u NOJUKOHACHCALUS, KaK CIIOCOOBI
nosydeHus: mnonumepoB. Cunrtetnueckue kayuyku. llomuctupon, tediaoH wu
NOJINBUHWIXJIOPU, KakK MpeacTaBUTeNn IuiactMacc. CHHTETHYECKHE BOJIOKHA:
KaIllpoOH, HAWJIOH, KEBJIAp, JJABCaH.

Jlemoncmpayuu. Konnekiuu Kay4dyKoB, IUIACTMACC, CUHTETUYECKHX BOJIOKOH
u3zienui u3 HuX. @epMeHTaTUBHOE Pa3JIoKEHUE MIEPOKCUIA BOAOPOIA C IOMOUIBIO
KaTajia3bl CBEKEHATEPTHIX MOPKOBH UJTU KapTOQes.

Jlabopamopnwie onvimot. O3HaKOMIICHUE C KOJUIEKIHUSIMU Kay4yyKOB, IJIACTMACC U
BOJIOKOH.

Ilpakmuueckasa padoma. PacniozHaBaHue MIaCTMACC U BOJOKOH.

Coaep:xanue kypca. 11 knacc. bazoBblii ypoBeHb
CrtpoeHue BeliecTn
OcHoBHBbIC cBeJeHUs O cTpoeHuMH artoma. CTpoeHHME aToma: COCTaB spa
(HyKJIOHBI) U D3JIeKTpoHHas oOosiouka. [lonsatue 06 wuzoronax. Ilonsatue o
XUMHUYECKOM IEMEHTE, KAK COBOKYITHOCTH aTOMOB C OJIMHAKOBBIM 3aPsIOM s1pa.
Ilepuoanuyeckas cucrema xumudyeckux iemeHToB /I. . MenaesieeBa B cBere

CBeTe YYEeHHUsl 0 CTpoeHuMn atoma. Ou3nyeckuii CMbICT puHATON B Tabmute Jl.
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N. MenneneeBa CHMBOJIMKHU: MOPSAIKOBOTO HOMEpa 3JIEMEHTA, HOMEpPA MEPUOJIA U
HOoMepa rpymnmnbl. [loHSATHE O BaJleHTHBIX 3JeKTpoHax. OToOpa)keHue CTPOCHUS
AIIEKTPOHHBIX ~ 000JOYEK AaTOMOB XHMHUYECKUX OJEMEHTOB C  IOMOIIBIO
AIIEKTPOHHBIX U AJNEKTPOHHO-Tpaduueckux hopmy.

OOBbsiCHEeHHE 3aKOHOMEPHOCTEH W3MEHEHHsS CBOMCTB JJIEMEHTOB B IEpUOAAX U
rpynnax HepruoJIUYECKOM CUCTEMBI, KaK CIIEICTBHE HX JJIEKTPOHHOI'O CTPOCHHS.
DIIEKTPOHHBIE CEMENCTBA XUMUYECKUX 3JIEMEHTOB.

CpaBHenune Ilepuoanuyeckoro 3aK0OHa W TEOPHMH XHMHMYECKOr0 CTPOEHHS Ha
¢punocopckoil oCHOBE: TPEANIOCHUIKM OTKpbITHS l[lepuogumueckoro 3akoHa u
TEOPUH XMUMHUUYECKOIO0 CTPOEHHUSI OPraHUYECKUX COCAUHEHUM; pPOJb JUYHOCTH B
WCTOPUM XWMWU; 3HAYEHUE MPAKTUKA B CTAHOBJICHWHM W PA3BUTHUH XUMHUYECKUX
TEOPUH.

HNonHas xXuMuYecKasi CBA3b M HOHHbIe KPUCTALUIMYECKHE peméTKku. KatnoHsl
Y aHUOHBI: MX 3apsabl U KJIaCCHU(PUKALMS MO COCTaBy Ha MPOCTBIE U CIIOXKHBIE.
[IpencraButenu. IloHatue 00 HWOHHOM  XUMHUYeCKOW  cBsizu. MoHHas
KpUCTaJuIMueckas pemérka M (U3MYEeCKHUe CBOMCTBA BEIIECTB, OOYCIIOBJICHHBIC
OTUM CTPOEHUEM.

KoBajienTHast  xuMu4yeckasi  CBfi3b. ATOMHBIE W MOJIEKYJSPHbIE
KpPUCTALJINYECKUe PeLIEéTKH. [TonsaTne 0 KOBAJIEHTHOMN CBSI3HU.
DJIEKTPOOTPULIATENIBHOCTh, HENOJSIPHAass W TMOJSApHAs KOBAJICHTHBIE CBA3M.
KpatHocTh KOBasieHTHOH CBsA3U. MexaHu3Mbl 00pa30BaHUsI KOBAJCHTHBIX CBSI3EH:
OOMEHHBIH U JIOHOPHO- akKUENTOpHbIA. [I0JIIpHOCTH MOJIEKYJIbI, KaK CJEICTBHE
MOJIIPHOCTH CBSA3UM UM T€OMETPUM MOJIEKYJbl. Kpucraiummueckne pemeTku ¢ 3TUM
TUTIOM CBSA3U: MOJIEKYJISIPHBIE M aTOMHble. (DHU3NYECKHE CBOWCTBAa BELIECTB,
0OyCJIOBJIEHHBIE TUIIOM KPUCTAJUTMUYECKUX PEIIETOK.

Mertasuinyeckasi ¢Bsi3b. [IOHSATHE O METAIUIMYECKOW CBSI3M M METAJUIMYECKUX
KPUCTAJUIMYECKUX peléeTkax. Pu3nyecKkue CBOMCTBA METAUIOB Ha OCHOBE HX
KPUCTAJUIMYECKOTO CTpoeHus. [IpuMeHeHne MeTayuioB Ha OCHOBE HX CBOWCTB.

YEpHbI€ U IBETHBIE CILIABBHI.
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Boaopoanasi xumuuyeckasi cBsi3b. MEXMOJNEKYJApHAs U BHYTPUMOJEKYJISIpHAs
BOJIOPOJIHBIE CBSI3U. 3HAUCHHE MEXKMOJEKYISIPHBIX BOJOPOJHBIX CBS3E€M B MPUPOJE
Y )KA3HU YEJIOBEKA.

Honumepsl.  IlomyyeHue  noOMMMEPOB  pEAKUMSIMU  NOJMMEPU3ALMM U
MOJMKOHJAEHCAlMY. BakHellne NnpeacTaBUTENd IUIACTMAcC M BOJIOKOH, HX
MOJy4€HUEe, CBOMCTBA U IpuMeHeHHUE. [[oHsATHEe 0 HEOpraHWYEeCKUX MOJIMMEPAx U
UX NPEICTaBUTEIIN.

JucnepcHbie cucreMbl. [loHaTre o aucriepcHoi daze U AUCIEPCUOHHOM cpee.
ArperaTHoe COCTOsSIHME pa3Mep uacTull (a3bl, Kak OCHOBa ISl KjiacCU(UKAIUU
JIUCIIEPCHBIX ~ CHUCTEM. OMYJbCHUHM, CYCIIEH3UHM, a3p030Jd —  [PYMIbI
rpyOOJUCIIEPCHBIX CUCTEM, HX TMPEACTABUTENHU. 30JM W Teld — TPYIIb
TOHKOJUCIIEPCHBIX CHUCTEM, HUX TmpeacraButenn. [loHsATHE O CuHepe3uce u
KOAryJIsiUu.

Jemoncmpayuu. llepuoguyueckord CUCTEMBl XUMHYECKHX »dieMeHToB J[. H.
MemnpeneeBa B paznuuHbix ¢popmax. Mojiens HOHHOM KPUCTAILTMYECKON peméTKu
Ha MpUMEPE XJIOpUJA HaTpuss. MuHepanbl C 3THUM THUIIOM KPUCTAUINYECKOU
PEMETKON: KAJIBbIUT, raauT. Moenu MOJIEKYJISIPHON KPUCTALNIMYECKON PEMIETKH Ha
IPUMEPE «CYXOTO JIbJA» WM MOJAa W aTOMHOM KPHUCTAJUIMYECKOM PEIIETKU Ha
npuMmepe anmMasa, rpadura uinu kBapua. Moaenb MosisipHoro o0béMa raza. Mogenu
KPUCTAJUIMYECKUX PEMIETOK HEKOTOphIX MeTawioB. Komnekuun o00pasios
Pa3JIMYHBIX TUCHEPCHBIX cucTeM. CHHEpPE3UC U KOaryJisiusl.

Jlabopamopuvie  onvimpl.  KOHCTpyupOBaHME  MOJEIM  METAIMYECKOU
XUMUYECKON CBs3u. [lomydeHne KOJJIOMIHOTO pacTBOpa KYypUHOTO Oelika,
MCCIIEOBAHUE €r0 CBOMCTB C IOMOUIBIO JIA3€PHOM YKa3KM U NPOBENCHHUE €0
nenatypauud. [lomyueHne sMyabCUU PaCTUTENBHOIO Macia UM HaONIoeHue 3a e
paccioenueM. [lomyueHne CycreH3un «M3BECTKOBOTO MOJIOKQ» W HaOJIOJCHUE 32
e€ ceJuMeHTaleH.

XUMHUYECKHE peaKkIuu

Knaccupuxkanusas XxuMuUYeCKHX peakuuil. AJUIOTPONU3aLMS U HU30MEpU3AIus,

KaK peakiuu 0e3 M3MEHEHHS COCTaBa BEHIECTB. AJIOTPOTUS U €€ MPUYUHBI.
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Knaccudukanus peaknuii mo pas3indHbIM OCHOBAaHHUSIM: IO YHUCIY M COCTaBy
peareHTOB W NPOJYKTOB, MO (aze, MO UCHOJb30BAHUIO KaTanu3aropa WU
depmenrta, o TermnoBoMy 3 dexty. Tepmoxumudeckre ypaBHEHUS PEaKIIHi.
Cxopoctp xumuYeckux peakumii. DakTopbl, OT KOTOPBIX 3aBHCUT CKOPOCTb
XUMHYECKUX PEaKLHii: TPUPOJIa pearupyrolux BEIIECTB, TEMIIEPATYpPA, IJIOIIAb
UX COINPUKOCHOBEHUS PEArMpPYIOIIMX BEIIECTB, UX KOHLUEHTPALHs, IPUCYTCTBHE
karanuzaropa. [lonsitue o katanuze. @DepMeHTH, Kak OHOJOTUYECKHE
KaTtanu3aTopbl. UTHrHOUTOPHI, KaK «aHTOHUMbI» KaTaIU3aTOPOB U UX 3HAYCHUE.
XuMHnyeckoe paBHOBecHe MW cnoco0bl ero cMmemenusi. Krnaccudukarms
XMMHUYECKUX PEaKklUil Mo npu3Haky uX HampaBieHus. lloHartue o6 oOpaTuMbIX
peakiusax u xumuueckom paBHoBecuu. I[Ipunnun Jle-Illatenbe u crocoObl
CMENIEHUS] XUMHUYECKOTro paBHOBecHus. OOIIas XapaKTepUCTUKa PEAKIMi CHHTE30B
ammuaka u okcuga cepbl(VI) u paccMoTpeHHe YCIOBHI CMEIIEHUSI UX PAaBHOBECHUS
Ha ITPOU3BOJICTBE.

I'uaposm3. OOpaTuMbIii 1 HEOOPAaTUMBIA TUAPONU3BI. ['WApPOIU3 cojel U ero
TUNBL. [ UAPONU3 OPraHUYECKUX COECIMHEHUM B KUBBIX OPraHU3MOB, KAK OCHOBA
oOMeHna BemiecTB. I[loHsTHe 00 »HeEpreTMyeckoM OOMEHEe B KIETKE M PpOJIH
TUJPOJIN3a B HEM.

OKHMCINTEILHO-BOCCTAHOBUTEIbHbIe peakuuu. CTeneHb OKUCIEHUus U €€
orpeneneHne 1Mo QGopmyjaM OpPraHMYeCKMX U HEOPraHWYEeCKUX BELIECTB.
DONeMEeHThl M BEIIECTBA, KAaK OKHUCIHUTENM MW BoccraHoBuTenu. IloHAtne o
IIPOIIECCAX OKUCIICHHSI U BOCCTaHOBIIEHUS. COCTaBI€HUE YPABHEHUM XUMUYECKUX
peaxiuii Ha OCHOBE AJIEKTPOHHOI 0 OajaHca.

DJIEKTPOJIN3 PACIIABOB M PACTBOPOB  JJIEKTPOJHUTOB. XapaKTEpUCTHKA
ANEKTPOJIN3a, KaK OKHUCIUTEIbHO-BOCCTAHOBUTEIBHOTO TMpolecca. OcoOeHHOCTH
JJIEKTPOJIM3a, IIPOTEKAIOLIEr0 B PpacTBOpax IIEKTponuToB. IIpakTnueckoe
NMPUMEHEHUE DJIEKTPOJIM3a: TOJIyYEHHUE TAJOrE€HOB, BOAOPOAA, KHCIOPOJA,
LIEJI0YHBIX METAJIJIOB U IIEJIOYEH, a TAK)KE AIFOMHUHMS DJIEKTPOIU30M PACIUIABOB U
pacTBOPOB COEAWMHEHHUHW OTHUX OJJIEMEHTOB. IloHATHE O TraJbBaHOIUIACTHKE,

rajJbBaHOCTCITHUH, pa(l)I/IHI/IpOBaHI/II/I OBCTHBIX MCTAJIJIOB.
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Jemoncmpayuu. PacTBOpeHHE CEpHOW KHUCIOTBI M aMMHAYHOM CEIUTPBl U
buKcalys TEIJIOBBIX SBICHUN JIJIS ATUX MpOIEcCOoB. B3auMoaeicTBusi pacTBOpOB
COJISTHOM, CEPHOM M YKCYCHOM KMCJIOT OJJMHAKOBOW KOHLIEHTPAMH C OJJMHAKOBBIMHU
KycoukaMu (TpaHyJIaMH) IMHKA ¥ B3aUMOJICHCTBHE OJMHAKOBBIX KYCOYKOB Pa3HbIX
METaJuIoB (MarHusi, IIMHKA, JKeJe3a) C PACTBOPOM COJITHOM KHUCIOTBHI, KaK MPUMEP
3aBUCUMOCTH  CKOPOCTH XHMHUYECKHX PEAKIHM OT TMPUPOALI  BEIIECTB.
B3aumopeiicTBue pacTBOpOB THOCYJb(aTa HATPUS KOHIEHTPAIMU U TEMIIEPATYPhI
C pacTBOPOM CEpHOM  KHUCIOTBL. MoOJeInpoBaHHE  «KHUILALIETO  CIIOS».
Hcnonb3oBaHne HEOPraHUYECKUX KaTaau3aTopoB (COe xemne3a, noauaa Kaus) u
MPUPOAHBIX OOBEKTOB, COJEPKAIIMX Karajazy (ChIpoe MsCO, KapTodesb) IS
pa3lIoKEHNs NEPOKCUIA BOIOpoaa. B3anmonencTere MHKA C COJIIHOW KHCIOTOU
HUTpATOM cepedpa, Kak MPUMEPhl OKUCIUTEILHO-BOCCTAHOBUTEILHON peakiuii U
peakuun oomeHa. KoHcTtpynpoBanue monenu 3nekTponusépa. BugeodparmeHnt c
MPOMBIIIJIEHHOW YCTAHOBKH [T MOJIYYCHUS aTFOMUAHUSL.

Jlabopamopnwie onvimet. ViimocTtpanus npasuia beproiuie Ha NpakTUKE —
MPOBEJICHUE peaKii ¢ 00pa3oBaHUEM OCajiKa, ra3a U BoJbl. [ eTeporeHHbIn
KaTaju3 Ha [PUMEPE Pa3I0KEHUs MIEPOKCHUIA BOJIOPOAA B PUCYTCTBUM JUOKCUAA
mapranna. Cmerienue pasHosecusi B cucreme Fe3* + 3CNS™ «— Fe(CNS)s.
HcnpiTanne WHAMKATOpAaMH CpPEAbl PAaCTBOPOB COJIEM PpPA3JIMYHBIX THIIOB.
OKHUCIUTETFHO-BOCCTAHOBUTEIIbHAS PEAKIIMs M peakiivsi oOMeHa Ha MpUMepe
B3aUMOJIEUCTBUS pacTBOPOB cyiibdara menu(Il) ¢ xene3om 1 pacTBOPOM LIETOYH.
Ilpakmuueckana padoma. PeunieHue -SKCIEPUMEHTAIBHBIX 3aJa4 [0 TEME
«XHUMHYECKas pEaKIUs».

BemecTrBa M X CBOMCTBA

Metamibl. OuznyecKkue CBOMCTBA METAIOB, KaKk (YHKIUS HMX CTPOCHHUS.
Jlemenne MeTajuIOB Ha TPYNIIbl B TEXHUKE WM XUMHUU. XUMHUUYECKHE CBOWCTBA
METAJUIOB U DJIEKTPOXUMHUYECKUN psAX HampspkeHUM. lloHATHE 0 MeTaimoTepMuun

(ATFOMUHOTEPMUU, MATHUETEPMHUHU U JIP. ).
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Hemeraunbl. biaaropoansie rasel. Hemeramnsl kak okuciurenu. Hemeramsl kak
BOCCTAHOBUTENH. PsAn snexkTpooTpuiaTebHOCTU. VIHEpTHBIE WU OJaropojHbie
rassl.

KuciioTbl Heopranmyeckue U opranudyeckue. KucioTel ¢ TOUKH 3peHHS] aTOMHO-
MOJIEKYJISIPHOTO y4eHUsA. KUCIOTBI ¢ TOYKHM 3pEHUS TEOPUU DIEKTPOIUTUYECKOU
aucconurani. KucimoTsl ¢ TOUYKH 3peHUsl MPOTOHHOU TeopuH. O0IIHNe XUMHYECKHE
cBoiicTBa kucioT. Kimaccudukanus KUcior.

OcHOBaHUSI HEOpPraHMYeCcKHe W opranm4veckue. OCHOBaHUS C TOYKH 3PEHUS
aTOMHO-MOJIEKYJSIDHOTO ~ y4eHusA. OCHOBaHMS C TOYKM 3pEHUS TEOPUH
IEKTPOIUTHYECKON aucconmani. OCHOBaHHSA C TOYKM 3pPEHHSI IPOTOHHOU
teopuu. Krnaccudukamuss ocHoBaHUM. XUMHUECKHE CBOMCTBA OPraHUYECKUX U
HEOPraHUYE€CKNX OCHOBAHHUI.

AmpoTtepHbIe COeAMHEeHUSH HEOpraHu4yecKue U OpraHu4ecKue.
Heoprannueckue am(poTepHbIE COEIMHEHUS: OKCHUIbl W TUIPOKCHUABI, — UX
CBOMCTBA W mojyuyeHHe. AM(OTEpHbIE OpPraHMYECKHE COEAMHEHHS Ha MpUMeEpe
aMUHOKHUCHOT. [lenTuapl u nentuHas CBA3b.

Couu. Knaccuduxanus coneid. JKECTKOCTh BOABI M CIMOCOOBI €€ yCTpaHEHHUS.
[Tepexon kapOboHata B ruapokapOoHar u oopaTHOo. OOImKMe XUMHYECKUE CBOMCTBA
COJIEH.

Hemoncmpauuu. Komneknus METaJIJIOB. Konnekuus HEMETAaJIOB.
B3auMonencTBrue KOHLEHTPUPOBAHHOM a30THOM KHCJIOTBI ¢ MeAbr. Bcemblmika
TEPMUTHOW cmecu. Bcemplmka 4é€pHOro mopoxa. BrITeCHEHME rajoreHoB M3 HX
pacTBOpPOB JIpyTMMH rajoreHamu. B3aumonencTBre napoB KOHIICHTPUPOBAHHBIX
pPacTBOPOB COJITHOM KUCJIOTHI U aMMHUaka («IpIM 0e3 orus»). [lomydyenne ammuaka
U U3y4YEHUE €r0 CBOMCTB. Pa3nuuHble Cilyyau B3aMMOJAEHCTBHS PACTBOPOB COJIEH
QIIOMHUHUA CO MENO0YBI0. [lomydenne KECTKOW BOABI M YCTPAHEHHE €€ )KECTKOCTH.
Jlabopamopnwvie onvimel. IloilyueHue HEPACTBOPUMOIO THAPOKCHUAA M  €r0
B3aMMOJICMCTBHE C KHCJIOTOM. MccienoBanne KOHIEHTPUPOBAHHBIX PAaCTBOPOB

COJITHOM M YKCYCHOM KHCJIOT KamelbHbIM METOJOM MpHU HUX pa30aBICHUU BOJOM.
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[Tomydyenne amdoOTEpHOTO THAPOKCHAA M H3yueHue ero cBoicTB. I[IpoBenenue
KA4E€CTBEHHBIX PEAKLINN 110 OMPEACIICHUIO COCTaBa COJIU.

Ilpakmuueckaa padoma. PemieHWE SKCIEPUMEHTAIBHBIX 331a4 MO TEME
«BermecTBa U UX CBOWCTBAY.

XHMUA ¥ COBPEMEHHOEe 00111eCTBO

IIpou3BoacTBO aMMHaKka M MeTaHoJA. [[oHATHE O XMMHUYECKOW TEXHOJIOTHUHU.
XUMHUYECKHE peakIMd B TMPOU3BOJCTBE aMMuaka © MeTaHona. OOmas
KJIACCU(UKALMOHHAST XapaKTePUCTHKA PEaKIUi CHHTE3a B TMPOU3BOJCTBE 3THUX
npoayKToB. HayuHbple MpUHIMIIBL, JEXalle B OCHOBE IPOM3BOJACTBA aMMHAKa U
MeTraHosa. CpaBHEHHE 3TUX POU3BOJICTB.

XuMHYecKasi TPAMOTHOCTh KaK KOMIIOHEHT o00mieid KyJabTypbl 4el0BeKa.
MapkupoBKka yHakOBOYHBIX MaTEpHUANIOB, SJEKTPOHUKU U OBITOBOM TEXHUKH,
HKOJIOTUYHOI'O TOBapa, MPOJIYKTOB MUTAHUS, STUKETOK 110 YXOAY 32 OJEHKIOM.
emoncmpayuu. Monenb TPOMBIIUICHHOW YCTaHOBKM IIOJIYYEHHsI CEPHOU
KUCIOThl. MoJienb KOJOHHBI CHHTE€3a aMMMaka. BumeodparmMeHTbl M ciaipl o
CTENIEHU 3KOJIOTMYECKOM YUCTOTHI TOBapA.

Jlabopamopnsie  onvimei.  VI3ydeHWe  MapKUpPOBOK  Pa3JIMYHBIX  BHJIOB

IIPOMBINIJICHHBIX W IIPOAOBOJIbBCTBCHHBIX TOBAPOB.
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HpI/IMepHOC TEMATHYECKOC INIAaHUPOBAaHUE KypcCa 10 kacca

(1 u B HEAEMIO, Bcero 35 4, u3 HUX 2 4 pe3epBHOEC BpeMs)

XapakTepUCTUKAa OCHOBHBIX BUJIOB

Howmepa
Tema ypoka OcCHOBHOE coziepKaHnE ypOKa NeSATEIbHOCTH 00yJaroiuxcs (Ha
YPOKOB TI/TI
YpPOBHE y4EOHBIX JICHCTBUIA)
1—2 Tema 1. [Ipenmet opranndeckoii xumuu. Teopusi cTpoeHusi oprannyecknx coennHenuii A. M. Bytieposa (2 1)

1

[IpenqMeT opraHnyecKOr XUMHUH

Opranuveckrie BEIeCTBa: IPUPOTHBIE,
HCKYCCTBEHHBIE M CHHTETUYECKHE.
Oco0eHHOCTH cOoCcTaBa M CTPOSHUS
OpPraHUYECKUX BEIIecTB. Butammsm u
ero kpax. [lonarue o0 yrieBogopoaax.
Hemoncmpayuu. 11naBnenue,
oOyTIMBaHUE U TOPEHUE OPTAHUIECKUX
BeleCcTB. Moenn MOeKyn
OpPTaHUYECKUX COCTMHECHUN pa3HBIX
KJ1accOB (I1apOCTEPIKHEBBIC U
o0béMHBIC). OnpeienieHue 3IeMEHTHOTO

CoCTaBa OPraHUYCCKUX COGHHHGHHﬁ.

XapakTepu30BaTh 0COOCHHOCTH COCTaBa
U CTPOCHUS OPTAaHMUYECKHUX BEIIECTB.
Knaccudummpoats ux Ha OCHOBE
MIPOUCXOXKICHUS U TIepepabOTKH.
ApPryMeHTHpPOBATh HECOCTOATEILHOCTh
BUTAJIU3MA.

Onpenenars OTIMYNTETbHBIC

0COOEHHOCTH YTJIEBOIOPOIOB.
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IToptpetst A. M. byTieposa,
1. 4. bepuennyca, ®. Bénepa

2 OcHoBHBIE 1TOJIOKEHUS TEOPUH | OCHOBHBIE MTOJIOKEHUS TEOPUU Dopmynupoeams OCHOBHBIE TTOJIOKEHUS
XUMHYECKOTO CTPOCHUS XUMHUYECKOTO CTPOCHHUS TEOPUU XUMUYECKOTO CTPOCHHUS
A. M. bytnepoBa A. M. bytnepoBa. BaneHTHOCTS. A. M. byTtneposa.
CrtpykTypHbIE POPMYIIBI — MOJHBIE U Pa3nuuath NOHATHS «BAJIEHTHOCTH» U
cokpaniéHubie. [TpocTeie (OgUHAPHBIE) U | «CTETIEHb OKUCIICHUS.
KpaTHbIE (J1BOIIHBIE U TPOWHbIE) CBA3U. | COCTaBIATh MOJIEKYJISIPHBIE U
N3omepsl 1 uzomepus. Bzanmuoe CTPYKTYpHBbIE (DOPMYJIBI.
BJIMSIHHE ATOMOB B MOJIEKYJIE. KnaccuduuupoBats KOBaJIeHTHBIE CBSI3U
Jlemoncmpayuu. I1opTpeTs 0 KPaTHOCTH.
A. M. bytneposa, O. @®paHkiaHa, OOBICHATH SIBICHUE U30MEPUU U
®. A. Kekyue. B3aMMHOE€ BIIMSIHUE aTOMOB B MOJIEKYJIE
Jlabopamophwie onvimul. I3roToBIeHUE
MOJIEJIEW OPraHUYECKUX COCIUHEHUN
3—14 Tema 2. Yri1€BoA0pPOIbI U MX MPUPOIHBIE HCTOYHUKH (12 1.)
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3—4

AJNKaHBI

I'omonornueckuit psifi aJIKaHOB U €TI0
oOrast dopmyna. CrtpykTypHas
M30MEPHS yTIIEPpOAHON 1enu. Pagukaesl.
Homenknatypa ankaHoB. XUMHYECKHUE
CBOWMCTBA AJIKAHOB: TOPEHHE, PEaKIUU
3aMenIeHUs (raJoreHupoBaHUE),
peaKUus pa3NIOKEHHUS] METAaHa, PEeaKIus
JETUAPUPOBAHUS ATAHA.
Jlemoncmpayuu. I'opeHue ankaHoB U3
pe3epByapa ra3oBOM 3aKUTATIKH.
OTHoIIIeHHE aTKaHOB K OpOMHOM BOjIE
pacTBOpPY MEpMaHraHaTa Kajusl.
Jlabopamophvie onvimol. OOHApYKEHUE

MPOJIYKTOB TOPEHUS CBEUU

Onpenensars NPUHALIEKHOCTh
COCIMHEHHH K aJIKaHaM Ha OCHOBE
aHaJIM3a COCTaBa UX MOJIEKYIL.

JlaBaTh Ha3BaHMS AJIKaHaM I10
MEKyHapOJIHOW HOMEHKJIATypeE.
XapakTepu3oBaTh COCTaB U CBOMCTBA
BAKHEMIINX MTPEACTABUTENEN AJIKAHOB.
Habo1aTh XUMUYECKHM SKCIEPUMEHT C
(UKCUPOBATH €r0 PE3YJIbTATHI.
Pa3nuyaTe NOHATUS «TOMOJIOT» U

«H30MEP»
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AJNKEHBI

OtuneH. 'oMonornyeckuit pad AJIKCHOB.

Howmenknatypa. CTpyKkTypHas
n3omepus. [[poMBIIIIIEHHOE MOTyYEHUE
AJIKEHOB: KPEKUHT U JIETUJIPUPOBAHUE
ankaHoB. Peakius neruparaiuu
ATaHOoJa, KaK Ja00paTOPHBIN CII0co0
MOJy4YeHUs dTUjIeHa. Peakiuu
MIPUCOCIMHEHUS: TUApATaIs,
TUJPOTAIONCHUPOBAHUE,
rajJjioreHUpOBaHUE, MTOJTUMEPHU3AIUH.
[TpaBuiio MapkoBHUKOBa. OKUCTIEHUE
ankeHoB. KauecTBeHHbIE peakuy Ha
HeTpeebHbIE YTIIEBOIOPO/IbI.
Jlemoncmpayuu. I'opeHne s3TuiieHa.
KauecTBeHHbBIC peaklMKi Ha JTBOWHYIO
CBSI3b: 00ECIIBEUMBAHNUE dTUIICHOM
PacTBOPOB NEpPMaHraHaTa KaJIusl U

OpOMHOM BO/IBI.

Onpenensars NPUHALIEKHOCTh
COCIMHEHHH K aJIKCHaM Ha OCHOBE
aHaJIM3a COCTaBa UX MOJIEKYIL.

JlaBaTh Ha3BaHUS AJIKEHAM I10
MEKyHapOJIHOW HOMEHKJIATypeE.
XapakTepu3oBaTh COCTAaB U CBOKCTBA
BAKHEMIINX MTPEACTABUTENEN AIKEHOB.
Habo1aTh XUMUYECKHM SKCIEPUMEHT C
(UKCUPOBATH €r0 PE3YIbTATHI
Pa3nuyaTe NOHATUS «TOMOJIOT» U

«KHU30MCEP» JISA aJIKCHOB




29

Ankanuensl. Kayuyku

Homenknarypa. ConpsikEHHBbIE JUECHBI.

byraguen-1,3, M30MPEH. Peaknus
JleGeneBa. Peakumum npucoenrHEHUs
ankaaueHoB. Kaydyku: HaTypaJibHBIN,
CUHTETHUYECKHUE (OyTazMeHOBBIH,
M30IPEHOBBIN). BykaHnuzanus kaydyka.
Pe3una. D00HUT.

Jlemoncmpayuu. Komnexuus
«Kayaykm».

Jlabopamopnwie onvimul. ViccnenoBanue

CBOMCTB Kay4yKOB

Onpenensars NPUHALIEKHOCTh
COEMHEHMH K aJlkaJueHaM Ha OCHOBE
aHaJll3a COCTaBa UX MOJIEKYJI.

JlaBaTh Ha3BaHUs AJIKEIUEHAM IO
MEXIYHapOJIHON HOMEHKIIATypE.
XapakTepHu30BaTh COCTAaB U CBOMCTBA
BAKHEMIINX MPEICTABUTENEH
aJIKaINEHOB.

Oco3HaBaTh 3HAYMMOCTb POJIH
OTEYECTBEHHOI'O YUYEHOTO B [TOJIyYEHU U
IIEPBOT0 CHHTETHYECKOIO Kay4dyKa.
VYcTanaBnuBaTh 3aBUCUMOCTD MEXIY
CTPOEHUEM U CBOMCTBAMHU NOJINMEPOB

Ha IpUMepe KayuyyKa, pe3uHbl U 500HUTA

AJKUHBI

Oo6mmas XapaKTepUcTrUKa
romojiorudeckoro  psaga.  CrocoObl
oOpa3oBaHUs Ha3BaHUU AJIKMHOB.
XUMHUYECKUE  CBOMCTBAa  alleTUIEHA:

ropceHuc, pcaKknun IMPUCOCANHCHUS:

OnpenensaTs NPUHAIICKHOCTD
COCJIMHECHUH K aJIKWHaM Ha OCHOBE
aHaJIn3a COCTAaBa UX MOJIEKYIL.
JlaBaTh Ha3BaHUS aJTKUHAM I10

MEKlyHapOIHOW HOMEHKIIATYPE.
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TUAPOrajoreHUpPOBAHHE,
raJlOr€HUPOBAHHUE, TUApATALMS
(peaxuust KydepoBa), — ero mnoinydyeHue
U TpUMEHEeHue. BuHWIXIopua u ero
MOJIMMEPU3ALHS B TOTUXJIOPBUHHUIL
Jlemoncmpayuu. [loryuyeHue aneruiieHa
peakiuen rupoan3a Kapouaa KaabIusl.
['openue anetunena. KauectBeHHbIE
pEaKuy Ha TPOMHYIO CBS3b:
o0ecIBeUMBaHKE allETUICHOM
pPacTBOPOB NEPMaHraHaTa KaJlusl U

OpOMHOM BOJIBI.

XapakTepu3oBaTh COCTAB, CBOMCTBA U
MIPUMEHECHUE AlICTUIICHA.

Y craHaBiavBaTh MPUUYUHHO-
CJIEACTBEHHYIO CBSI3b MEX/Y COCTABOM,
CTPOCHUEM MOJIEKYJI, CBOMCTBAMU U
MIPUMEHCHUEM AlIETUJICHA.

Halmronats XuMuuecKuii 3KCIIEpUMEHT €
(bUKCHUPOBATH €ro Pe3yJIbTaThl
PaznuuaTth MOHSATHS «TOMOJIOD» U

«KHU30MCP» AJIA AJIKUWHOB

ApeHbl

bensou, KakK [PEICTaBUTEND

apOMaTHYECKHUX yTJIEBOJIOPOIOB.
CrpoeHue ero MOJEKyJbl M CBOMCTBA
¢usznyeckue M XMUMHYECKHE CBOMCTBA:
TOpeHHE, peaKIuu 3aMelIeHUS —

raJJOorcHupOBaHUC, HUTPOBAHHUC.

XapakTepu3oBaTh COCTAB, CBOWCTBA U
npuMeHeHue OeH3011a.

VY craHaBnuBaTh MPUYUHHO-
CJIEICTBEHHYIO CBSI3b MEXK/y COCTABOM,
CTPOCHUEM MOJIEKYJI, CBOMCTBAMU U

npUMEeHEeHneM OeH30a.
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[Tonydenue u mpuMeHeHne OeH30J1a.
Jlemoncmpayuu. iccneqoBanue CBOMCTB
0eH30J1a C IIOMOIILI OBITOBOTO

PaCTBOPUTCIIA «COJBBEHTY

Ha6J'IIOI[aTI> XUMHYECKUI OKCIICPUMCHT C

(buKCcUpOBaTh €ro pe3yabTaThl

10

[IprpoaHBIi U IOy THBIN T'a3bl

Cocra  mpupomHoro  rasza.  Ero
HaxoxJeHue B npupoze. [Ipenmyniectsa
INPUPOJHOTO  rasa  Kak  TOIUIMBA.
Xumuueckas nepepadoTka MPUPOIHOTO
ra3a: KoHBepcus, nupoau3. CuHTe3-Ta3 u
€ro NMpUMeHEHHE.

[TommyTHbIE

rassl, 170, COCTaB.

[TepepaboTka TOMYTHOTO Ta3a Ha
dbpakuuu: Cyxoi ra3, mporman-oOyTaHoBas
CMECh, Ta30BbIN OCH3UH.
Jlemoncmpayuu. Kapra mojae3HbIx

UcKonaeMbix PO

XapakTepu30oBaTh COCTaB U OCHOBHBIEC
HaIpaBJICHUs IEpepadOTKU U
MCITI0JIb30BaHUs MPUPOJIHOIO Ta3a.
CpaBHUBATh HAXOXK/IECHHUE B IPUPOJIE U
COCTaB MIPUPOJIHOTO U MTOMYTHBIX T'a30B.
XapakTepu3oBaTh COCTaB U OCHOBHBIE
HaIpaBJIeHUS IEpepadOTKU U

HCIIOJIBb30BaHUs ITOITYTHOI'O Ir'a3a

11

Hedts 1 ciocobs! eé

nepepadoTKu

CocraB He(tu u e€ nepepaboTKa:
MEPETOHKA, KPEKUHT, PUPOPMUHT.

HedrenpoaykTsl 1 ux nosydyeHue.

XapakTepu3oBaTh COCTAB U OCHOBHBIC
HaIpaBJIeHUs NepepadoTKu HETH.

Paznuyate HedTsIHBIE Dpakiuy U
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[TonsiTue 06 OKTAaHOBOM YHCJIE.
XHUMHYECKHE CIIOCOOBI MOBBILICHUS
KayecTBa OEH3MHA.

Jemoncmpayuu. Konnexmus «Hed1s 1
He(TENPOAYKTHI», BUACOPPArMEHTHI U
cinaiasl «Ileperonka HepTu». Kapra

MOJIE3HBIX UCKOMaeMbIX PD

OIMKMCHIBATh 00JIACTH MX MPUMCHCHHS.
Oco3HaBaTh HEOOXOIUMOCTD
XUMHUYECKUX CIIOCOOOB MOBBIIICHUS

KauecTBa OCH3MHA

12 KamenHsb111 yroms u ero KokcoBanne KaMEHHOTo yriii M €ro | XapakTepu30oBaTh OCHOBHBIC TPOITYKTHI
nepepaboTka MPOAYKTHI: KOKCOBBIM TIa3, aMMHA4Hasl | KOKCOXUMHUYECKOTO ITPOU3BOCTBA.

BOJIa, KaMEHHOYTOJIbHasi cMoOJja, KOKc.| OmuchiBaTh 00JaCTH MPUMEHEHUS
["azudukarus KaMEHHOTO YTJIA. KOKCOBOT'0 ra3za, aMMHUAa4YHOM BOJIBI,
Lemoncmpayuu. Konnexkuus KaMEHHOYTOJIbHOW CMOJIbL, KOKCA.
«KameHHBIN yroJib U MPOIYKTHI €r0 Oco3HaBaTh HEOOXOAUMOCTh
nepepaboTku». BuneodpparmMeHTsl u ra3uukanuym KaMeHHOTO yTJIsl, KaK
cnanbl «Kokcoxumuueckoe aJbTEPHATUBBI IPUPOTHOMY rasy.
IIPOU3BOACTBOY

13 [ToBTOpeHme 1 0000IICHNE TectupoBaHue, pelieHUE 3a1a4 1 BpInoNHATE TECTHI, pelIaTh 3a/1a4U U

YIPAXXHEHUH 110 TEME

YIIPaXXHEHUS 110 TEME.

[TpoBOAUTH OLIEHKY COOCTBEHHBIX
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JOCTUXKEHUU B YCBOCHUU TEMBL.
KoppektupoBaTk cBOM 3HaHUS B

COOTBCTCTBHH C IINIAHUPYCMbIM

pe3yiabTaToOM

14 KontponbHas padota Ne 1 «Teopus ctpoenust oprannueckux coequaenuii A.M. bytiepoBa. YrieBonopoasn»

15—28 Tema 3. Kucsiopoa- u a3orcoaep:kamniue opranndeckune coexuuenns (14 )

15—16 OnHOATOMHBIE CIIAPTHI OyHKIIMOHAIbHAS rujpokcuibHast | Ha3piBaTh ciMpThI IO MEXTyHAPOIHOM
rpyIma. ['omonornueckuit P | HOMEHKJIAType.

IIPEACIbHBIX OJHOATOMHBIX CIIUPTOB.
N3omepus IIOJIOKEHUSA
(GyHKUHOHAIBHOU rpynmbl. Bogopoanas

CBSI3b. XHUMHUYECKHE CBOMCTBA CIIUPTOB.

AnbaernaHas rpyI1ma. Peakimsa
TEpUPUKALIMMA,  CIOXKHBIE  A(UPBL
IIpumenenue CIIUPTOB. [evictBue

METUJIOBOTO U ATUJIOBOTO CIHPTOB Ha
OpraHu3M YeJI0BeKa.
Jlemoncmpayuu. OKUCICHUE CIUPTA B

AJIbACTHU .

XapakTepu3oBaTh CTPOCHUE, CBOMCTBA,
CIIOCOOBI MOTy4YeHUs U 00JaCTH
MIPUMEHEHUS TTPeIeTbHBIX OJTHOATOMHBIX
CIHUPTOB.

Y cranaBnmMBaTh MPUYNHHO-
CJIEICTBEHHYIO CBSI3b MEX]Iy COCTaBOM,
CTPOEHUEM MOJIEKYJI, CBOMCTBAMHU U
NPUMEHEHUEM METaHOJa 1 dTaHoJIa.
HabmronaTh, caMOCTOSTEIBHO
IPOBOANTDH U ONTUCHIBATH XUMUYECKUHN

DKCIIEPUMEHT
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JlabopamopHvie onvimsi. CpaBHEHHE

CKOpPOCTH UCITaPCHUA BOJABI U 3TAHOJIA.

17

MHOroaToOMHBbIE CITUPTHI

OTWIICHTTIMKOJIb, KaK TMpeJICTaBUTEh
JBYXaTOMHBIX U  TJIMIEPHH,  Kak
MPEACTABUTENIb TPEXAaTOMHBIX CIHUPTOB.
KauecTBeHHas peaxius Ha
MHOTOaTOMHBIE CHUPTHI, UX CBOWCTBA,
nojyueHue u npumeHnenue. [lonsitue o6
aHTUpu3ax.

Jlemoncmpayuu. KauecTBeHHas peaKLus
Ha MHOTOQTOMHBIE CIIUPTBHI.

JlabopamopHvie onvimui.

PaCTBOpI/IMOCTB rMncpuHa B BOJAC

KnaccudumumpoBats ciupThI IO UX
aTOMHOCTH.

XapakTepu3oBaTh CTPOEHUE, CBOMCTBA,
CHOCOOBI MOJTYYEHUs U 00JIaCTH
IPUMEHEHUSI MHOTOATOMHBIX CIIUPTOB.
WNnentuduuupoBaTh MHOTOATOMHBIE
CIHUPTHI C TOMOIIBIO KAYECTBEHHOMN
peaxiuu.

HabmonaTh, caMOCTOSTEIBHO
MPOBOANUTDH U ONTUCHIBATH XUMUYECKUH

AKCIIEPUMEHT

18

denon

Crpoenue, IMOIy4YEHUE, CBOWCTBA W
npuMmeHenne (enona. KadyecTBeHHBIE
peakiuu Ha ¢eHos. BzaumHoe BiusHUE
aTOMOB B MOJIeKyJie eHoa.
Hemoncmpayuu. 3aBUCUMOCTb

pacTBOpuMOCTH (heHOIa B BOJIE OT

XapakTepu3oBaTb CTPOECHUE, CBOMCTBA,
CIOCOOBI MOTYYEHUs U 00JaCTH
npuMeHeHus heHona.

N nentudunnpoBaTh GEHOI C TOMOIIbIO

Ka4ECTBEHHBIX PEAKIUU.
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TemnepaTypbl. BzaumoneiictBue genona
¢ OpOMHOI1 BOJIOH U XJIOPUAOM

xene3a(Ill), kak kauecTBEHHbBIC PEaKIIMU

Co0roaTh npaBuia 6€301acHOro

oOparteHust ¢ GeHOIOM

19 AJberuibl U KETOHbI dopmanpaeruy M aueTanblIerus, Kak | XapaKTepu3oBaTh CTPOCHHE, CBOMCTBA,
IPEJICTAaBUTENN aJBAECTUAOB, COCTaB UX | CIIOCOOBI MOJIyYE€HUS U 00J1acTH
MouieKyJl. DyHKIMOHAIbHAs OpUMEHEHUs: popMaibIeruia 1
KapOoHWIbHas rpynna. KauecTBeHHbIE | alleTaibAeruia.
peakiuu  Ha anpaeruabl. CBoiicTBa, | UneHTUUIIUPOBATH allbJIETUIBI C
MOJIyYEHUE " IPUMEHEHHUE | TOMOLIBIO KAYECTBEHHBIX PEAKIIUIA.
dbopmanpreruga u  anetanpiaeruaa. | CodmonaTh npaBuiia SKOJIOTUYECKH
Peakun MOJIMKOHICHCALINH JUIsl | TPaMOTHOTO M 0€30MacHOro oOpamieHus
dbopmanbreruaa. [lonstue o keToHax Ha | ¢ (HOPMaIbAECTUIOM.
IIpUMEPE aLETOHA.
Jemoncmpayuu. Peakunu cepeOpsiHOTO
3epKaJla ¥ CO CBEKEIOIYYEHHBIM
ruapokcuom Menu(Il) npu HarpeBanum,
KAaK KaYECTBEHHBIE PEAKIIMH Ha
aNbJIeTUbI

20 Kap6oHOBBIE KHCTOTHI ['oMonoruueckuii  psa  NpeAenbHbIX | XapaKTepU30BaTh CTPOEHHUE, CBOMCTBA,
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O,Z[HOOCH(SBHBIX Kap60HOBLIX KHCJIOT.

Kupsslie KHUCJIOTHI. XHUMHUYECKHE

CBOMCTBa KapOOHOBBIX KHUCIOT.
[TonydeHne U NpUMEHEHHE MYPaBbUHOMN
Y YKCYCHOM KHUCJIOT.

Hemoncmpayuu. O6pa3ipl MypaBbUHOM,
YKCYCHOM, TAJIbMUTHUHOBOU U
CTEapUHOBOM KUCJIOT U UX
pPacTBOPUMOCTH B BOJIE

JlabopamopHhvie onvimsl. XUMAYECKUE

CBOMCTBA YKCYCHOU KHCIIOTBI

CIIOCOOBI TTOJTYYEHHUsI U 00JIaCTH
MPUMEHEHUS MypPaBbUHOM U YKCYCHOH
KHCJIOT.

Paznuuaate ob1miee, o0coOeHHOE U
SIMHUYHOE B CTPOCHUHU U CBOMCTBAX
OpraHUYEeCKUX (MypaBbUHON U
YKCYCHOM) U HEOPTraHUYECKUX KUCTIOT.
Habmronats, mpoBOUTh, OIUCHIBATH U
(UKCUPOBATH PE3YIBTATHI
JIEMOHCTPAIMOHHOTO U 1a00paTOPHOTO
XUMHUYECKUX KCIIEPHUMEHTOB.
Co0mro1aTh IpaBUiia SKOJIOTHICCKH
IPaMOTHOTO U 6€30MacHOr0 OOpalleHUs

C KapOOHOBBIMHU KHCJIOTaMH

21

Crnosxxnbie 3¢upsl. JKupbl

Peakiust  srepudukanmu.  CroxHbie
3¢upsl. XKupbl, UX cocTaB U TUIPOIU3
(KACIIOTHBI ¥ 1IeJ0o4YHOM). Mblna.
I'mppupoBanue Kupos.

Jemoncmpayuu. Koutekuus CIOKHBIX

OnuceIBaTh peakiuu dTepuUKam Kak
o0paTUMO¥ OOMEHHBIN MPOIIECC MEKTY
KUCJIOTAMH U CITUPTAMMU.
XapakTepu3oBaTh CTPOEHHUE, CBOMCTBA,

CrocoObI TTOJTyYeHUsI U 00J1aCTH
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a¢upos. Komnekuus sxupos. O0pasiisi
TBEPAOTO U KUJIKOTO MBLIA.
Jlabopamophwie onvimsi. OnipenienieHue

HCIIPCACIIBHOCTHU PACTUTCIIBHOI'O Macjia

MIPUMEHEHUS KUPOB.
Y craHaBnuBaTh 3aBUCUMOCTD MEXKIY
(bU3MYEeCKUMU CBONCTBAMHU KHUPOB,
COCTaBOM UX MOJIEKYJI U
IIPOUCXO0KICHUEM.

Y MIPOU3BOJICTBO TBEPABIX KUPOB HA
OCHOBE PaCTUTEJIbHBIX MaCel.
HabmonaTh, NpoBOINTE, OIUCHIBAThH U
(UKCUPOBATH PE3YIBTATHI
JEMOHCTPALIMOHHOTO 1 1a00paTOPHOTO

XUMHUUYCCKUX IKCIICPUMCHTOB

22

YrneBoabl

Yraesoasl. Monocaxapupbl. [ roko3a
Kak ajapaerugocnupt. CopOurT.
MOI0YHOKHCIIOE U CIMPTOBOE
opoxxenue. DotocunTes. J[Mcaxapuibl.
Caxapo3za. [Tonucaxapuasl: kpaxmard,
LEJUTIOJI03A.

Jemoncmpayuu. Anbreruaasie

CBOMCTBA M CBOMCTBAa MHOIOATOMHBIX

OnpenensiTe NPUHAIIEHKHOCTD
OPraHUYECKUX COCIMHECHUN K
YIJIEBOJIAM.

Paznmnuats MOHO-, TU- M TOIMCAXapUIbI
10 X CIIOCOOHOCTH K THUAPOIIU3Y.
[IpuBOAUTE IPUMEPHI TPEICTABUTENIEN
KaXJ[01 TPYIIIbI YIIEBOIOB.

Ha6J'IIO,Z[aTI>, IMPOBOAUTL, OITUCHIBATL U
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CIIUPTOB IJFOKO3bI B PEAKLIUSIX C
ruapokcugom meau(Il).

N nentudukaims kpaxmania.
JlabopamopHhwie onvimol. I3roTOBICHNE
KPaxXMaJIbHOTO KJIEHCTepa.
Nnentudukanus kpaxmania Kak
KOMIIOHEHTa HEKOTOPBIX IPOTYKTOB

IIMTaHWA

(bUKCHpPOBATH PE3YIHTATHI
JIEMOHCTPAIMOHHOTO U TAO0OPAaTOPHOTO

XUMHNYCCKUX OKCIICPUMCHTOB

23

AMUHBI

AMuHOrpynma. AMUHBI TpeAeibHbIC U
apomatuyeckue. AHunuH. [lomydenue
aMuHOB. Peakiyst 3uHnHa. XMMHUUYECKHUE
CBOMCTBA U MPUMEHEHNE AMUHOB.
Jemoncmpayuu. Ioptpet H. H. 3ununa.
Konnekuus aHMIMHOBBIX KPACUTEIICH.
JlabopamopHhvie onvimwi. I3roToBICHNE

MOJIEJIEW MOJIEKYJI AMUHOB

OrnpenensiTe NPUHAIIEHKHOCTD
OPraHUYECKOr0 COEAMHEHUS K aMUHAM
Ha OCHOBE aHAJIN3a COCTaBa €0
MOJIEKYJI.

XapakTepu30BaTh CTPOCHUE, CBOMCTBA,
CrocoObl MOTYYEHHUS U 00JIaCTH
MIPUMEHCHUST aHWJINHA.
ApryMeHTUpPOBATh YyBCTBO TOPJOCTH 32
JIOCTHXKEHUS OTEUECTBEHHOM
OPraHUYECKON XUMUH.

Coburonath mpaBuiia 6€301macHOTo
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06pameHH;1 C aHUJIMHOM U KPACUTCIISIMU

Ha CIro OCHOBC

24 AMUHOKHCIIOTHI. AMUHOKHCIIOTBI, COCTaB MX MOJIEKyd U | OnpenensiTb NPUHAIECHKHOCT
CBOICTBA, KaK aM(pOTEPHBIX | OPTaHUYECKOT0 COSAMHEHUS K
OpPraHUYECKUX COCIUHEHUW. [JIMIMH, | aMUHOKHUCIOTAM HAa OCHOBE aHAJIN3a
KaK  MPEACTAaBUTENb  AMUHOKHCIOT. | COCTaBa UX MOJIEKYII.
[TomyyeHne NOJMIETHIOB  peakuuer | XapakTepu3oBaTh CBOMCTBA
MOJIMKOH/ICHCALINH. [TousiTue 0 | aMUHOKHUCIIOT KaK aM(pOTEPHBIX
MENTUIHON CBSI3U. COCIMHECHUM.
Jlabopamophwvie onvimoel. VI3rotoBnenue | Pa3nuuare peaknuy MoJavMKOHACHC AU
MOJIEJIA MOJIEKYJIbI TTIUITMHA Y TICNTUIHBIC CBSI3U

25 benku CtpoeHue MOJIeKyJT OEJIKOB: IepBUYHAsA, | XapaKTepu30BaTh COCTaB, CTPOCHHUE,
BTOPUYHAS U TPETUYHAS CTPYKTYPBHI. CTPYKTYpY U CBOMCTBa OEJIKOB.
KauecTBeHHbBIE peakiMi Ha OCJIKH, UX NnentudunupoBars OCIKH.
THIPOJIN3, ICHATYPALIHS U OnuceiBaTh OMOJIOTOYECKHE CBOMCTBA
Oouosiornyeckue PyHKIUU. OCJIKOB HA OCHOBE MEXITPEIMETHBIX
Jlemoncmpayuu. KauecTBEeHHbBIE CBSI3¢H XUMUH U OMOJIOTHH
peaKIuy Ha OeJIKHU.

26 [TpakTuyeckas padora Ne 1. N nentudukaims opraHuueCKux [IpoBoaMTE, HAOMIOAATH U ONUCHIBATH
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W nentudukarus

OPraHUYICCKUX COGI[I/IHGHI/Iﬁ

COeIMHEHUN

XUMHYECKUHN OKCIICPUMCHT IJIA
IMOATBCPKACHUSA CTPOCHUA U CBOMCTB
Pa3’INYHbIX OPTAHUYCCKHUX COGHHHGHHﬁ,
a TaKiKC UX HI[GHTI/I(l)I/IKaHI/II/I C

IIOMOIIIBIO KAYCCTBCHHBIX peaKuHﬁ

27 [ToBTOpEeHue 1 0000IICHNE TecTupoBanue, pelieHue 3a1a4 u BhINONHATE TECTHI, peliaTh 3aa4u U
YIOPKHEHU 110 TEME YIPaKHEHUS 110 TEME.

[1IpoBOAUTH OLIEHKY COOCTBEHHBIX
JIOCTH>KEHUM B YCBOCHUU TEMBI.
KoppekTupoBaTh CBOM 3HaHUS B
COOTBETCTBHH C TUTAHUPYEMBIM
pe3yIbTaTOM

28 KonTtponrnas padora No2 «Kucnopos- u a3otTcoepxaniue opraHndecKiue COeTUHEHUS

29—33 Tema 4. Opranndyeckasi xumus u 0o1ecTBo (5 )

29 buorexHonorus PazButne 6norexnonoruu. Tpu OOBICHATH, YTO TAKOE OMOTEXHOIOT U,

HaIpaBJIeHUs] OMOTEXHOJIOTHUH: TeHHAs
(WM reHeTHYecKas ) UHKEHepus,;
KJICTOYHAs MHXKEHEpUs; OUOJIoruuecKas

HHXXCHCPHU. ['eneTnueckmu

reHHasi (UJiu FTeHeTUYECKasl) MHKEHEPHSI,
KJIETOYHAs! HH)KEHEepHsl, Onojiornyeckas
WHXEHEPHsl, KIOHUPOBAHUE,

MMMOOUJTN30BaHHbIE (PEPMEHTHI.
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MoauduiupoBanHbie opranumMsl ([MO)
Y TPAHCTEHHAS MTPOTYKITHS.

KHOHHpOBaHI/IG. NMMoOuIn30BaHHEBIC

XapakTepu3oBaTh pOJib OMOTEXHOJIOTHH
B PELIECHUU MPOJAOBOJIbCTBEHHON

HpO6JI€MI>I N COXpAaHCHUHU 310POBbA

(EepMEHTBI U UX IPUMEHEHHE. 4eJIoBeKa
Lemoncmpayuu. BuneopparMeHThl U
CJIai/IbI 110 OMOTEXHOJIOTUH U
MMMOOMIIN30BaHHBIM (hepMEHTaM
30 [Tommepst Knaccudukanus nonumepos. KnaccudunupoBatb  moaumepsl 1O
HckyccTBEHHBIE TOJIMMEPBI: LIEJUTYJION, | PA3TUIHBIM OCHOBAHHSIM.
alleTaTHBIN IIENK, BUCKO3a, HeUIopaH. | PasnuuaTh MCKYCCTBEHHBIE ITOJIUMEPHI,
Lemoncmpayuu. Komnexuus KJ1acCu(pUIIMPOBATH 170:¢ 151
nojauMepoB. Kosutekiust CHHTETUYECKUX | WIUTFOCTPUPOBATh TPYIMIBI  MOJMMEPOB
HOJIMMEPOB U U3AEINH U3 HUX npuMepaMHu.
YcraHaBiMBaTh CBSI3U MEX Ty
CBOWCTBaMM IOJUMEPOB U OOJIACTAMU
UX MIPUMEHECHHUS
31 CuHTeTHYECKHE TOIMMEPBI [Tonmumepusanuss U mNoJMKOHAEHcanus, | Paznuuath MOJIMMEPU3ALIIO u
KaK CIOCOOBI TMOJYYEHHS IOJIMMEPOB. | IOJUKOHIEHCALHMIO.

Cunrernueckue kayuyku. [loauctupon,

[IpuBoauTH mpUMEPHl 3THX CHOCOOOB
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TepIOH W TMONMBUHWIXJIOPUI, KaK
IPEICTABUTEIH IIJIACTMACC.
CHUHTETHYECKHE  BOJIOKHA:  KallpoH,
HaANJIOH, KeBJIap, JIaBCaH.
Lemoncmpayuu. Komnmekuns
CUHTETUYECKUX MOJUMEPOB: IIacTMacCC

¥ BOJIOKOH M M3JCINN U3 HUX

IMOJIYyUCHUS ITIOJIUMCPOB.
OnuceiBaTh CHUHTETUYECKHE Kay4yKH,
IIJJaCTMAaCChl 1 BOJIOKHA Ha OCHOBEC CBA3U

CBOMCTBA — IMPUMCHCHHC

32 [IpakTiaeckas padorta Ne 2 Pacno3HaBanue rractmace u BOJIOKOH [IpoBoauTh, HaOMIOIATh M ONUCHIBATH
XUMHYECKUN HKCHEPUMEHT TUISE
UJEHTU(UKALIMY [JTACTMACC U BOJIOKOH C
MOMOIIIHIO KAYECTBEHHBIX PEAKIIHIA

33 IToBTOpeHue n 0000menue Kypca. IloaBenenue HTOroB y4eOHOro rojaa.

34—35 Pe3epBHOE Bpems
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IIpumepHoe TemMaTH4YeCcKoe INIAaHUPOBaHue Kypca 11 kiacca 6a30B0ro ypoBHsi

(1 4 B HEHemIO, Bcero 35 4, u3 HUX | 4 pe3epBHOE BpeMsi)

XapaKTepI/ICTI/IKa OCHOBHBIX BHUJ10OB

Hovepa Tema ypoka OcCHOBHOE coepKaHUE YpOKa JesTeIbHOCTH 00yJaronuxcs (Ha
YPOKOB I1/T1
YpOBHE y4E€OHBIX JIEHCTBUIA)
1—9 Tema 1. Ctpoenne BemectB (9 u)
1 OCHOBHBIE CBEICHUS O Crpoenue aroma: cocTaB sijipa (HyKJIOHBI) | ApTYMEHTHPOBATh CII0)KHOE CTPOEHUE
CTPOEHUU aToMa U JIeKTpoHHAas obosouka. [Tonstue 06 aToMa KakK CUCTEMBbI, COCTOAIIEH U3
n3oromnax. [Tonsitue 0 XumMu4eckom A7ipa v 3JIEKTPOHHON 00O0JIOUKH.
AJIEMEHTE, KAK COBOKYITHOCTH aTOMOB C XapakTepu3oBaTh YPOBHU CTPOCHHUS
OJIMHAKOBBIM 3apsiIOM siApA. BEILIECTBA.
Jlemoncmpayuu. IlopTpersl OmnuckIBaTh yCTPOMCTBO U paboTy
3. Pesepdopaa, H. bopa. bobiioro agpoHHOro KoJianaepa

BuneodparmenTs! u cnaiiasl «bonbimoin
aJpOHHBIN KOJUTAUAEP», «Y POBHU

CTpOCHHU: BCIICCTBA»
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ITepuonnueckas cucrema
XUMHYECKHUX DJIEMEHTOB
J1. 1. MenneneeBa B cBeTe

YUYCHHUA O CTPOCHHUH aTOMaA

DuU3HNYECKUM CMBICI IPUHATON B TabJIHIIE
J1. n. MeHpeneeBa  CUMBOJIMKHU:
MOPSIAKOBOIO HOMEpa dJIEMEHTa, HOMEpa
nepuoAa U Homepa rpynnsl. [lonstue o
BAJICHTHBIX 3JIeKTpoHaX. OToOpaxeHue
CTPOCHHUSI  BJIEKTPOHHBIX 000104eK
aTOMOB  XMMHYECKUX  JJIEMEHTOB  C
MIOMOIIBI0 DJICKTPOHHBIX U 3JIEKTPOHHO-
rpadudeckux Gopmyi.

OObsicHEeHuE 3aKOHOMEPHOCTEN
W3MEHEHHSI  CBOWMCTB  JJIEMEHTOB B
nepuoAax W Trpynmnax HNepuoaHYecKOn
CUCTEMBI, KaK CJIEICTBUE ux
AIEKTPOHHOTO CTPOEHUA. DJIEKTPOHHBIE
CEMEMCTBAa XUMUYECKHUX DJIEMEHTOB.
Hemoncmpayuu. Paznuanbie hopMbl
[Teproanyeckoi CUCTEMbI XUMUYECKHUX
aneMeHnToB 1. 1. Menneneesa. I[loptper

. 1. Menneneena.

OrnuckIBaTh CTPOCHUEM aTOMa
XUMHUYECKOTO AJIEMEHTA Ha OCHOBE €T0
MOJIOKEHUS B IEPUOIUYECKOM cucTeMe
. . Menaeneena.

3anuchIBaTh AJICKTPOHHBIC U
AIEKTPOHHO-Tpadudeckue GopmMyJbl
XUMUYECKUX IJIEMEHTOB.

OrnpenenaTb OTHOIICHUE XUMUYECKOTO
3JIEMEHTA K ONPEIEIIEHHOMY

AIIEKTPOHHOMY CEMEUCTBY
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Jlabopamophvie onvimei.
MoaenupoBaHue OCTPOCHUS
IIeproan4eckoi CUCTEMBI C IOMOIIBIO

KapTO4YCK

Cpasnenue [lepuoanyeckoro
3aKOHA U TEOPUHU XUMUYECKOTO
cTpoeHus Ha punocodckoit

OCHOBC

HpGI[HOCBIJ'IKI/I OTKPBITHA

[lepponnueckoro 3akoHa H  TEOPHUH
XUMHUYECKOTO CTPOCHHSI OpraHUYECKUX
COCIMHEHH; pOJIb JINYHOCTH B MCTOPUU
XUMUU; 3HAYEHUE MPaKTUKH B
CTAaHOBJICHMM M Pa3BUTUU XHMHYECKUX
TEOPUH.

Lemoncmpayuu. Iloptpetsr . U.

MenneneeBa u A. M. bytneposa

[IpencraBisiTh pa3BUTHE HAYYHBIX
TEOPHUI MO CIUPAIN HA OCHOBE TPEX
dbopmynupoBok [lepronuueckoro 3akoHa
Y OCHOBHBIX HallPaBJIEHUN Pa3BUTHUS
TEOPUU CTPOCHUS (XUMUYECKOTO,
AJIEKTPOHHOTO U MPOCTPAHCTBEHHOTO).
XapakTepu3oBaTh poJb MPAKTUKHU B
CTAHOBJICHUH U PA3BUTUU XUMUYECKOU
TEOPHH.

AprymMeHTHPOBATh YYBCTBO TOPAOCTH 3a
JIOCTUKEHHUS OTEUECTBEHHON XUMUU U

BKJIAJ] POCCUMCKUX YYEHBIX B MUPOBYIO

HayKy

HMonnas xuMudeckas CBs3b U

HOHHBIC KPUCTAJININYCCKHUC

KatnoHel W aHHMOHBI: HX 3apsaabl U

KJIacCU(UKaAIUs MO0 COCTaBy Ha MPOCTHIE

XapakTepu30BaTh HOHHYIO CBSI3b KaK

CBSI3b MEXAY HOHAMU, 00pa3yIOIUMUCS
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PEIIETKU

n ciuoxssie. IIpeacraBurenu. IlonsiTue
00 MOHHOM XHUMHMYECKOM CBsA3H. MoHHas
KpUCTaJITNYECKas peléTKa u
dbuznyeckue CBOMCTBaA BEIICCTB,
00yCIIOBJICHHBIE ITUM CTPOCHHUEM.
Jlemoncmpayuu. MoJieib HOHHOU
KPUCTAJUIMYECKOU PEIIETKU HA IPUMEPE
XJIOpuJa HaTpusi. MUHEpaJIbl C 3TUM
TUIIOM KPUCTAJUIMYECKON PEIIETKOM:

KaJIbIUT, I'aJIUT.

B PE3yJbTATE OTAAYN UM IpUEMa
3JIEKTPOHOB aTOMaMU WJIA I'PYIIIAMHA
aTOMOB.

Onpenenars NpUHAIUIEKHOCT HOHOB K
TOM WJIM UHOM TPYIIIIE HA OCHOBAHUU UX
3apsia U COCTaBa.

XapakTepu3oBaTh (PU3NYECKHUE CBOMCTBA
BCILIECTB C MOHHOM CBSI3bIO, KaK
(YHKIUIO BU/1a XMMUUYECKOH CBSI3U U

TUIA KPUCTAJUIMYECKOU PEIIETKH

KoBasieHTHag XUMHUUYECKas
CBs3b. ATOMHBIE U
MOJICKYJISIPHBIE

KPUCTAJJINYECKUE PELIETKU

IloHssTME O  KOBAJICHTHOM  CBS3U.
DIIEKTPOOTPULATEIBHOCTD, HENOJISIPHAS U
MOJISIPHAS KOBAJICHTHBIE CBS3U.
KpatHocTtb KOBAJIEHTHOM CBSI3U.
MexaHu3Mbl 00pa3oBaHUsl KOBAJEHTHBIX
CBSI3CH: OOMEHHBIH W  JOHOPHO-
aKUenTopHbId. [lomspHOCTE MOJEKYIIBI,
KAaK CJICICTBUE IIOJSIPHOCTH CBA3U U

reOMETPUHN MOJIEKYJIbl. Kpucrammueckue

OnuceIBaTh KOBAJIEHTHYIO CBA3b, KaK
pe3yJibTaT 00pa3zoBaHUs OOITUX
3JIEKTPOHHBIX Map UM KaK pe3yJIbTaT
NEPEKPBIBAHUS DJIEKTPOHHBIX
opOuTae.

KnaccuduimpoBaTh KOBaJI€HTHBIE
cBsa3u 1o D0, KpaTHOCTHU U CHOCO0Y
NEPEeKPbIBAaHUS SJIEKTPOHHBIX

opOuTanei.
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peméTkM ¢ OTUM  TUIIOM  CBSI3HU:
MOJIEKYJIIDHbIE U aTOMHbIE. PU3NYECKHE
CBOMCTBa  BeUIECTB,  OOYCIIOBJICHHBIE
TUIIOM KPUCTAJNINYECKUX PEIIETOK.
Jlemoncmpayuu. Moaenn MOJIEKYJIAPHOU
KPUCTAJUIMYECKOW PEIIETKU Ha IPUMEpE
«CYXOTO0 JIbJa» WIH U0J1a U ATOMHOMN
KPUCTAJUIMYECKON PEIIETKU HA ITIPUMEPE
anMa3sa, rpadura win kBapua. Mojenb

MOJISIpHOTO 00BEMA Ta3za

XapakTepu3oBaTh (PU3NUECKHE CBONCTBA
BEILIECTB C KOBAJICHTHOM CB3bI0, KaK
(GYHKITUIO KOBAJICHTHOM CBSI3U U TUIIA

KPUCTAUIMYECKON PEIIETKU

MeTtammnueckass XUMHUYECKas

CBA3b

IloHsiTHE O METAJUIMYECKOU CBI3U WU

METANTUYECKUX KPUCTAJITNYECKUX
pemeTKax. duznyeckue CBOMCTBA
METaJJIOB Ha OCHOBE 150.4

KPUCTAJUIMYECKOTO CTPOCHUS.
IIpumeHeHne MeTalioB Ha OCHOBE UX
CBOMCTB. UEPHBIE U [IBETHHIE CIIJIABBI.
Jlemoncmpayuu. Monenu

KPUCTAJUIMYECKHUX PEIIETOK METAIIJIOB.

XapakTepu30BaTh METANIMYECKY IO
CBSI3b KaK CBSI3b MEXIYy HOH-aTOMaMH B
METaJlJIax U CIJIaBax MOCPEACTBOM
0000111eCTBIIEHHBIX BAJICHTHBIX
3JIEKTPOHOB.

OOBACHATH €NUHYIO IPUPOTY
XUMHUYECKHUX CBS3CH.

XapaktepusoBath (PU3NIECKHE CBOMCTBA

METaJIOB, KaK (PyHKITUIO
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Jlabopamophvie onvimei.
KoncTpynpoBanue Mmoaenu

METANIMYE€CKOM XMMUYECKOHN CBSI3HU

METAJJINYECKON CBSI3H U METAJNIMYECKOM

KPUCTANINYECKOU PEIIETKU

BOI[OpOI[HaH XUMHWYICCKasd CBA3b

MexMoleKysipHas v
BHYTPHUMOJIEKYJISIpHASI BOJOPO/IHbBIE

CBA3U. 3HAYEHHUE  MEKMOJEKYJSIPHBIX
BOJIOPOJIHBIX CBSI3€H B MPUPOJIE U KU3HU
YeJI0BEKa.

Hemoncmpayuu. BuneopparMeHThl U
cnaiiibl « CTPYKTYpBhI O€sKay.
JlabopamopHvie onvimsi. Jlenarypaius

OeJka

XapakTepu3oBaTh BOJIOPOJAHYIO CBSI3b
KaK OCOOBII THII XUMHYECKOU CBS3H.
Paznuuath MEXMOJEKYJIAPHYIO U
BHYTPUMOJIEKYJISIPHYIO BOJIOPOJIHBIC
CBSI3H.

PackpbIBaTh poJib BOJOPOJHBIX CBI3EH B
OpraHu3aluyl MOJIEKyJI OUOOIMMEPOB,
— OenxoB u JIHK, — Ha ocHOBe

MEXIPEIMETHBIX CBSI3€H ¢ OHoJoruen

[Tomumepsbr

[lonydyeHne  MOJMMEPOB  pEAKLUUSAMH
MOJIMMEPU3AMM U ITOJIMKOHJICHCALUH.
Baxueiimmue npenctaBUTeNu miacTMace 1
BOJIOKOH, WX TIOJy4YEHHUE, CBOWCTBA W
IIPUMEHEHHUE. ITonsitue 0
HEOPTaHUYECKUX MOJMMEPAX U UX

npCcaACTaBUTCIIN.

XapakTepu30oBaTh MOJUMEPHI KAK
BBICOKOMOJIEKYJIIPHBIE COEAMHEHUS.
PaznuyaTe peakuuu noauMepusaliu u
MOJIMKOHICHCAIIUH.

OnuchiBaTh BaXKHEUIIIUE TPEACTABUTEIN
MJIACTMACC U BOJIOKOH U Ha3bIBaTh

o0JjacTu UX MPUMEHEHUS.
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Jemoncmpayuu. Kosnexkuuun
«ITnactmacce, «Bomoknay. O6pa3ibl
HEOPTaHUYECKUX MOJIMMEPOB — BEIIECTB

ATOMHOMU CTPYKTYPBI

YcraHaBiavBaTh €IMHCTBO OPraHUYECKOU
Y HEOPraHMYE€CKOW XUMHUU Ha IPUMEPE

HCOPTaHUYCCKHUX ITOJJUMCPOB

JluciepcHbIE CUCTEMBI

[lonatue o gucnepcHoi  ¢daze

JTUCIEPCUOHHOM  cpele.  ArperatHoe
COCTOSIHHME pa3Mep dacTull (as3bl, Kak
OCHOBA JIJIs1 KJIacCU(PUKALIMU JTUCTIEPCHBIX
CHUCTEM. DMYJIbCUH, CYCIICH3UH, a3PO30JIH
— TpyIHIbl IPyOOUCTIEPCHBIX CUCTEM, UX
MPEACTABUTENN. 30JI1 U TelId — TPYMNIIbI
TOHKOJIUCTIEPCHBIX CHCTEM, 170.4
npeacraBurenu. [lonsaTue o cuaepesuce u
KOAryJisiiuu.

Jlemoncmpayuu. Konnexuuu o6pa3iion
Pa3JIMYHBIX TUCTIEPCHBIX CUCTEM.
CuHepesuc 1 KoaryJisius
JlabopamopHvie  onvimoi.

[Tomyyenue

KOJUTOMJTHOTO PAacTBOpa KypHHOTO Oenka,

XapakTepru30BaTh Pa3TUIHBIC TUIIBI
JMCIIEPCHBIX CUCTEM Ha OCHOBE
arperaTHOro COCTOSIHUS TUCTICPCHOM
¢a3bl U TUCTIEPCUOHHON CPEJIBI.
PackpsIBaTh poJib pa3IuyHbIX TUIIOB
JTUCTIEPCHBIX CHCTEM B KU3HH MPUPO/IBI
1 OOILIECTBA.

[TpoBoNTH, HAOTIOIATH U OTIMCHIBATH

XAMUYECKUHN SKCIIEPUMEHT
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UCCJIEIOBAHUE €r0 CBOMCTB C IMOMOIIBIO
Ja3epHOM YKa3Ku M IPOBEIAEHUE €ro
neHatypauud. [lomydenue  sMmysiabcuu
pacTUTENBHOTO Macia M HaOJlloJeHHe 3a
e¢ paccioenueM. llomydeHue cycrneH3uu
«HM3BECTKOBOTO MOJIOKa» W HAOJIOJCHHE

3a €€ cequMeEHTaIen

10—21

Tema 2. XumMuveckne peakuuu

(12 9)

10—11

KJ’IaCCI/I(l)I/IKaI_II/IH XUMHNYCCKHUX

peakiui

AJoTponu3anus U HU30MEpPU3AIMS, KaK
peakuun  0e3  W3MEHEHHs  COCTaBa
BEIIECTB. AJUIOTPONIUA U €€ TNPUYUHBI.
Knaccudukanus peakiuii mo pa3inmaHbIM
OCHOBAHUSIM: TI0 4YHCIy M COCTaBy
peareHTOB W MPOAYKTOB, 1O (aze, 1o

HUCIIOJIB30BaHHUIO KaTajiau3aTopa nim

dbepmenTa, 1o TemioBoMy dddekty.

TepMoxumuyeckue ypaBHEHUs PEAKLIAM.

Onpenenars NpUHAIJIEKHOCTh
XUMUYECKON pEeaKIMK K TOMY WJIN
MHOMY THUITy HA OCHOBaHHUU IO
Pa3IMYHBIX IPU3HAKOB.

OTtpaxxatb Ha TUCbME TEIIOBOM AP (DHEKT
XUMHUYECKUX PEAKIIUI C IIOMOILBIO
TEPMOXUMUYECKUX YpaBHEHUH.
[ToaTBepkaaTh KOJTUYECTBEHHYIO
XapaKTEPUCTHUKY IK30- U
SHIOTEPMUYECKHUX PEAKLIUHN pacuéTaMu

I10 TCPMOXUMHUUCCKUM YPABHCHUAM.
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Jlemoncmpayuu. PacTBoOpeHre cepHOU
KUCJIOTBl 1 aMMHUAYHOM CEJIUTPHI U
(dbuKcalys TemIOBbIX SIBICHUN I ATUX

IMponccCcoB

12

CKOpOCTB XUMHNYCCKHUX

peakuin

q)aKTopI)I, OT KOTOPBIX 3aBUCHUT CKOPOCTb

XUMHNYCCKHUX peaKuHﬁ: Impupona

pearupyromux BCIICCTB, TCMIICpATypa,

IJIOIIA/Tb 170.4 COIPUKOCHOBEHUSA
pearupyrommx BEIIIECTB, 170.4
KOHICHTpAIUS, MPUCYTCTBUE

karanu3aropa. lloHstme o Katanmse.
DEpPMEHTHI, KaK OMOJIOTUYECKUE
KaTaJlu3aTopPhl. NHrubutopsi, KakK
«AHTOHUMBD»  KaTaju3aTopoB U  HX
3HAYECHHUE.

Jlemoncmpayuu. B3anMoaencTBus
PacTBOPOB COJISTHOM, CEPHOM M YKCYCHOM

KHCJIOT OHHHaKOBOﬁ KOHOCHTpPAINH C

YcTraHaBIMBAaTh 3aBUCUMOCTb CKOPOCTH
XUMHYECKOMN peaKuu OT IPUPOIBI
pearupyrommx BemecTB, UX
KOHIICHTpAIUH, TEMIIEPaTyphl U
IJIOIIAIA UX COTIPUKOCHOBEHHSI.
PackpbIBaTh poJb KaTAIM3aTOPOB KaK
(haKkTOpOB yBETUYECHHS CKOPOCTH
XUMUUYECKOU peakIuu U paccMaTpUBaTh
UHTHOUTOPBHI KaK «aHTOHUMBD)
KAaTaJIM3aTOPOB.

XapaktepusoBath (HepMEHTHI KaK
OMOJIOTUYECKHE KaTaIU3aTOPBI
OEJIKOBOM IPUPOJIBI M PACKPHIBATH UX

POJib B IPOTCKAHHUU OMOXUMHUYECKUX
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OJIMHAKOBBIMU KYCOYKaMU (TpaHyJIaMH )
LIMHKA U B3aUMOJEICTBUE OJTMHAKOBBIX
KyCOUYKOB pa3HbIX METAJUIOB (MarHus,
[IMHKa, JKeJIe3a) C paCTBOPOM COJISTHOM
KHUCJIOTHI, KaK IPUMEP 3aBUCUMOCTH
CKOPOCTH XMMHUYECKUX PEAKIUI OT
IIPUPOJIBI BEHIECTB. B3anmoaencTeue
pacTBOPOB THOCYJIb(aTa HATPUs
KOHLIEHTPALMU U TEMIIEPATYPBHI C
PacTBOPOM CEPHOM KHCIIOTBHI.
MopennpoBaHHue «KUISIIETO CIOS.
['eTeporeHHbIl KaTaau3 HA IPUMEPE
pasIoKEHUs IIEPOKCUIA BOAOPOAA B

MNPUCYTCTBUU AMOKCH/Ia MapraHiia.

Jlabopamophwie onvimul. VIctiolib30BaHHE

HEOPraHUYECKHUX KaTaJIu3aTopoB (CoJiei

Kenes3a, Houa Kajaus) U MPUPOIHBIX

00BEKTOB, COJIEpPXKAIINX KaTanaszy (ChIpoe

MsICO, KapTo(esb) AJIs pa3ioKeHUs

peakinii Ha OCHOBE MEXKIIPEIMETHBIX
CBSA3EHN C OMOJIOTHEN.
[TpoBoaKTh, HA0JIIO1ATh U OITUCHIBATH

XUMHUYECKUI OKCIICPUMCHT
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MepOKCHJIa BOAOPOa

13

OO6paTUMOCTh XUMHUUYECKUX
peakiuii. XUMHUYECKOE
PaBHOBECHE U CIIOCOOBI €T0

CMCIICHUA

Knaccudukanuss XUMHYECKUX pPEaKIIHi
10 NpPHU3HAKy UX HarpabiieHus. [loHsTHe
00 OOpaTHMBIX pEAKIHIX U XUMUICCKOM
paBHoBecuu. Ilpuniun Jle-Illatense u
CIIOCOOBI CMEILICHHS XUMHYECKOTO
paBHOBecusa.  OOmas xapakTepUCTHKa
peakIuii CHHTE30B aMMHaka M OKCHAa
ceppi(VI) u paccMOTpeHHE YCIOBUM
CMEILCHUS ux paBHOBECHS Ha
MPOU3BO/ICTBE.

Jlemoncmpayuu. CMENIEHUE PABHOBECUS
B cucteme Fe** + 3CNS™ < Fe(CNS);
Jlabopamophvie onvimsi. Unmtoctpanus
npaBuiia bepToiie Ha mpakTUKE —
MIPOBEJICHUE PEaKIuii ¢ 00pa3zoBaHUEM

ocajJKa, ra3a 1 BOAbI

OnmceIBaTh COCTOSHUS XUMHYECKOTO
PaBHOBECHS U TIpeIaraTh CrocoObl €ro
CMEILIEHHS B HEOOXOIMMYIO CTOPOHY Ha
OCHOBE aHaJIM3a XapaAKTECPUCTUKHU
peaknuu 1 ipuHiuna Jle-Illarense.
[IpoBoauTH, HAOIIOAATH U OTIMCHIBATH

XUMHYECKUI OKCIICPUMCHT

14—15

IM'upponus

OOpaTuMblii 1 HEOOPATUMBIN TUIPOITH3HI.

Onpenenars TUI THIPOJIU3a COJIH Ha




54

I'maponus cosent u ero tunsl. ['maposns
OPTraHUYECKUX COCIUHEHUN B IKUBBIX
OpraHM3MoOB, KakK OCHOBa  OOMEHa
BemecTB. [loHATHE 00 2HEPreTHUYECKOM
oOMeHEe B KJIETKE U POJU TUIPOJH3a B
HEM.

JlabopamopHhwvie onvimsi. VIctibiTaHuE
WHJIMKATOPAMU CPEIbl PACTBOPOB COJIEU

Ppa3JINYHbIX THUIIOB.

OCHOBE aHaJin3a e€ cOCTaBa.
Knaccuduimpoats ruiposus coen

10 KaTUOHY U aHHOHY.
XapakTepu30oBaTh pojib TUAPOIHA3A
OpraHUYECKUX COCTMHEHUH, KaK
XUMHUYECKON OCHOBBI OOMEHA BEIIECTB U
SHEPIrUU B KUBBIX OpraHU3Max.
[TpoBoUTH, HAOMIOAATH U ONTUCHIBATH

XUMHUYECKUI OKCIICPUMCHT

16

OKHUCIIUTEIHHO-

BOCCTAHOBHUTCIILHBIC PCAKIIUU

CreneHb OKUCHEHUSA U €€ OINpeNeeHue
nmo  ¢dopMmynraM  OpPraHMYECKUX U
HEOPraHWYECKUX BEIIECTB. JJIEMEHTHI U
BEILIECTBA, KaK OKHUCIIUTENIN "
BoccraHoBuTenu. [loHsatue o mpoueccax
OKHCIICHHUS 151 BOCCTAHOBJICHMUS.
CocraBneHue ypaBHEHHMH XHWMHYECKHX
peakuuid Ha OCHOBE  DJIEKTPOHHOIO

Oananca.

OnpenensiTe OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIE PEAKIIUM KaK
MIPOLIECCHI C U3BMEHEHUEM CTEICHEN
OKHCJICHHS 3JIEMEHTOB BEIIIECTB,
YYaCTBYIOIIHMX B PEAKIUU.

Pa3znanuate okuciauTens u
BOCCTaHOBHTEJb, ITPOIECCHI OKUCIICHUS
1 BOCCTAHOBJICHUS.

CocraBisate ypaBHeHust OBP Ha ocHOBe
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Jlemoncmpayuu. BzanMoericTBue HUHKA
C COJIIHOU KUCJIOTOW M HUTPATOM
cepedpa.

Jlabopamophvie onvimsi. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHAS PEAKIUS U PEAKIUS
oOMeHa Ha IpUMeEpe B3aUMOACHCTBUS
pactBopoB cyiibdarta meau(ll) c xenezom

H PaCTBOPOM HLICIIOYH.

QJICKTPOHHOI'O OajaHca.
HpOBOI[I/ITI), Ha6JII-0,ZIaTI) H OIIMCBIBATHb

XUMHUYECKUI OKCIICPUMCHT

17-18

DIIEKTPOIU3 PACIIABOB U
pactBOpOB. [IpakTnueckoe

MMPUMCHCHUEC JJICKTPOJIN3a

XapakTepucTuka  DIEKTPOJn3a,  Kak
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIHHOTO

nporiecca. OcoOEHHOCTH DIEKTPOIHN3a,
IPOTEKAIOILErO B pacTBopax
AIIEKTPOIUTOB. [IpakTrueckoe
MPUMEHEHUE DJICKTPOJIN3a: TOIyYCHHE
raJloTeHOB, BOJOpOAa,  KHCIOpPOAA,
MICJIOYHBIX METAUIOB W  IIEJI0YeH, a
TaK¥Ke

AJIFOMUHUA QJICKTPOJIU30M

pacIjlaBOB M pacTBOPOB COEIUHEHUI

OnuceIBaTh 2JIEKTPOIU3 KaK
OKHCJIUTEIIBHO-BOCCTAHOBUTEIIbHBIN
pouecc.

PaznuyaTe 351€KTPOJIN3 paCILIaBOB U
BOJHBIX PACTBOPOB.
XapaxkTepu30BaTh MPAKTUYECKOE
3HAYCHHE NICKTPOJIN3a HA IIPUMEPE
IIOJIyYEHHUs] AKTUBHBIX METAJIJIOB U
HEMETAJUIOB, a TAKXKE

TraJlbBaHOIIIIACTUKHU, T'aJIbBAHOCTCIT MU,
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OTHX QJICMCHTOB. [lonsitue 0

rajibBaHOIJIACTUKE, rajibBaHOCTETUH,
padUHUPOBAHUY IIBETHBIX METAJIIIOB.
Jemoncmpayuu. KonctpyupoBaHue
Moenu ekTponusépa. Buneodparment

C HpOMBIH.UICHHOfI YCTaHOBKH JIA

MMOJIY4YCHUA aJIFOMHUHUA

pa(i)I/IHI/IpOBaHI/II/I OBCTHBIX MCTAJIJI0B

19 [TpaxTrueckas padorta Ne 1. Pemenue sxcnepuMeHTaNIbHBIX 3a/1a4 0 | [ImanupoBaTh, MpoBOAUTH HAOTIOIATH U
Pemenuie skcriepuMEHTaIbHBIX | TEME « XUMUYECKas peaKIIHsDy OTIMCHIBATh XUMUYCCKUN IKCIIEPUMEHT C
3a/1a4 1o TeMe « XuMu4IecKas coOJTI0/TIeHEeM TIPaBUII TEXHUKH
peaxkuus» 0e30macHOCTH

20 [ToBTOpenue u 06001eHNEe TecTupoBanwue, pemeHre 3a1a4 u BrITOTHATE TECTHI, permaTh 3a1a9u U

M3y4EHHOT' O

YIIPaXHEHUH 10 TEME

YIIPAXKHEHUS 110 TEME.
[IpoBOUTE OIIEHKY COOCTBEHHBIX
JTOCTUKEHUW B YCBOCHUU TEMBI.
KoppekTrupoBaTh CBOM 3HaHUS B
COOTBETCTBHHU C INIAHUPYEMBIM

pe3yabTaToOM
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21 Kontponbshas padbota Ne 1 «Ctpoenue BemecTBa. XuMUYECKas peakiush)

22—30 Tema 3. BeniecTBa u ux cBoiicta (9 )

22 Mertanibl ®du3nyeckre CBOWCTBA METAIOB, Kak | XapaKTepu30BaTh busnueckue u
byHkuust ux  cTpoeHus.  JleneHue | XUMUYECKHME CBOMCTBA METANIOB Kak
METAJIJIOB HA IPYMIbI B TEXHUKE U XUMUU. | QYHKIIMIO CTPOCHUS KX AaTOMOB U
XUMUYECKHE CBOWMCTBA METAVIOB U | KPUCTAIJIOB HA OCHOBE MPEICTaBICHUI
ANEKTPOXUMUYECKUNA psif  HampspkeHuil. | 00 OBP u monokeHuss MerayiuioB B
[Tonsitue 0 METAJUIOTEPMUH | DJIEKTPOXUMUUYECKOM PSTy HAMPSHKCHUM.
(aIFOMUHOTEpMUU, MATHUETEPMUHU U J1p.). | HaOmroaaTh 1 onuchiBaTh XUMUYECKUN
Llemoncmpayuu. Konneknus METAIIIOB. AKCIIEPUMEHT
B3anmopeincTBre KOHIEHTPUPOBAHHOM
a30THOM KHUCJIOTHI C MEABIO. Benbiika
TepMUATHOU cMmecu. [TopTper
H. H. bexerosa

23 Hewmerannel. baaropoassie Hemeramnbl kak okuciautean. Hemeramsl | OnuchiBaTh 0COOSHHOCTH MTOJIOKCHHS

ra3bl

KakK BOCCTAHOBHUTECIIH. Psan
AIEKTPOOTPUIIATEIILHOCTH. NuepTHbIC
WM OJIarOpPOJTHBIE Ta3bl.

Jlemoncmpayuu. Konnekius HeMeTaslIoB.

HeMeTaJuToB B [lepuoanueckoit Tabnuiie
. . MenneneeBa, CTpOEHUE UX
aTOMOB Y KPUCTAJJIOB.

CpaBHHBaTh CIOCOOHOCTH K
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Bcenbimka u€éproro nopoxa. BeirecHenue
rajoreHOB U3 UX PACTBOPOB JAPYTUMU

rajJorcHamMu

AJUIOTPOIINH C METaJJIAMHU.
XapakTepu3oBaTh O0ITHE XMMUYECKUE
cBoMcTBa HeMeTalioB B cBeTe OBP 1 ux
MIOJIOKEHUSI HEMETAJUIOB B ALY
BJICKTPOOTPUIIATEIILHOCTH.

HaOmronaTh 1 OMUCHIBATE XUMUYECKHI

AKCIIEPUMEHT

24

KucnoTsl HCOPIraHU4YCCKHC U

OpraHUYeCcKue

Kucnorsl ¢ TOYKHM 3peHHs aTOMHO-
MOJIEKYJISIDHOTO y4yeHusa. Kuciorel c
TOYKH 3peHU TEOPUHU
AIEKTPOJIUTUIECKON JIACCOLHALNY.
Kucinorel ¢ TOYKM 3peHHsT IPOTOHHOU
teopun. OOIIME XMMHYECKHE CBOWCTBA
kucnot. Kinaccudukaims Kucior.
JlabopamopHuuwiii oneim. ViccnenoBanue
KOHUEHTPUPOBAHHBIX PACTBOPOB COJISTHOU
Y YKCYCHOM KHCJIOT KaleIbHbIM METOIOM

P UX pa30aBICHUH BOJOM.

CoOTHOCHUTH MpEICTaBUTENEH
OpraHUYECKUX U HEOPTaHUUECKUX
KHCJIOT C COOTBETCTBYIOIIEH
KJ1acCU(DUKATMOHHOW TPYIIION.
OrnuceiBaTh 0OIIME CBOMCTBA
OPraHUYECKUX U HEOPTaHUUECKUX
KUCJIOT B cBeTe TO/] 1 ¢ mo3uiuu
OKHCJICHUSI-BOCCTAHOBJICHUS KATHOHA
BOJIOPO/Ia WJIM aHHOHA KUCJIOTHOTO
oCTaTKa.

OnpenensiTb 0COOCHHOCTH XMMUYSCKUX

CBOMCTB a30THOM, KOHIIEHTPUPOBAHHOMU
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CEpHOM U MyPaBbUHOM KHUCJIOT.
[TpoBonTh, HAOTIOAATE U OOBSICHATH
pe3yJIbTaThl IPOBEAEHHOTO

XUMHYCCKOT'O OKCIICPUMCHTA

25

OcHOBaHUSI HEOPTAHUYECKHE U

OPraHUYCCKHUC

OcHOBaHMSI C TOYKH 3pEHHUS ATOMHO-
MOJIEKYJISIpHOTO yueHHsi. OCHOBaHUSA C
TOYKHU 3peHUs TEOPUU
ANEKTPOITUTUUECKON JIACCOLUALINY.
OcHOBaHMSI C TOYKH 3pPEHUSA MPOTOHHOM
teopuu. Krnaccudukamuss OCHOBaHUM.
XUMHUUYECKHE CBOMCTBA OPTraHUYECKUX HU
HEOPraHUYE€CKNX OCHOBAHMUI.
Jlemoncmpayuu. Konnnexkuus menouen u
aMHHOB. B3anmoperncreue napos
KOHIICHTPUPOBAHHBIX PACTBOPOB COJISTHOM
KHUCIIOTBI 1 aMMHUaKa («IbIM 0€3 OTHSD).
[TonydeHne aMmmMuaka v U3y4eHHE €ro
CBOWCTB.

Jlabopamophwie onvimei. [lomydenue

OnuchiBaTh HEOPraHUUYECKHUE OCHOBAHUS
B cBete TO/I.

XapakTtepu3oBaTb CBOKMCTBA
OpraHUYECKUX U HEOPTaHUUECKUX
OECKIJIOPOIHBIX OCHOBAHUH B

CBETE MMPOTOHHOU TEOPHH.

[TpoBouTH, HAOMIOAATH U ONTUCHIBATH

XUMHYECKUI OKCIICPUMCHT
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HCPACTBOPUMOTI'O THAPOKCH A U €TO

B3aUMOJIENCTBHUE C KUCIOTON

26 AmMdoTepHbIe cOeTMHEHUS Heoprannueckue amporepHbie XapaxkTepu3oBaTh OPraHUYECKUE U
HEOPTaHUYECKUE U COEJIMHEHUS: OKCHJIBI U TUAPOKCHIBI, — HeopraHudeckue aM(poTepHbie
OpraHUYECKHUE UX CBOMCTBA U IIOJIYYECHHUE. COEAMHEHN KaK BEIIECTBA C

AMQoTepHbIe OPraHMYECKUE COETUHEHUS | IBOMCTBEHHON (YHKIIMEN KUCIOTHO-
Ha IpUMEpPEe aMMHOKUCIIOT. IlenTuast n OCHOBHBIX CBOMCTB.

IENTUAHAS CBS3b. AprymMeHTUpOBaTh CBOMCTBA
Jlemoncmpayuu. Paznuansie ciaydan AMUHOKHUCIIOT KaK aM(OTEPHBIX
B3aUMOJECUCTBUS PaCTBOPOB COJIEU OPTaHUYECKUX COCAUHEHUN.
AJIFIOMUHUSA CO IIEJIOYBIO. PackpriBaTh Ha OCHOBE
Jlabopamophvie onvimsi. Ilomyyenue MEXKIPEIMETHBIX CBSI3el ¢ OMOIOTHEH
am(pOTEepHOro TUIPOKCHUIA U U3yUEHHE POJIb aMUHOKHCIIOT B OPTaHU3aLUuU
€ro CBOWCTB YKA3HU

27 Comu Knaccuduxkanus coneit. XKEcTkocTh BOABI | XapaKTeprU30BaTh COJIM OPTaHUYECKUX U

u crnocoObl e¢ ycrpanenus. Ilepexon

KapOoHaTa B TMJIpPOKapOOHAT U OoOpaTHO.

HCOPraHNM4YCCKNX KHUCJIOT B CBCTC TCOPHUU

BHGKTpOHHTquCKOﬁ JUucconuranmnu.
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OO01Me XMMAYECKHE CBOMCTBA COJIEH.
Lemoncmpayuu. Ilomyuenne xxE€CTKOM
BOJIbI U YCTPAHEHHUE €€ KECTKOCTH.
Jlabopamophwvie onvimsi. IIpoBeneHue
Ka4ECTBEHHBIX PEAKIIMH IO ONPEICIICHUIO

cocCTaBa COJIH.

CoOTHOCUTH MpEACTABUTEIEH COJICH
OPTaHUYECKUX U HEOPTraHUYECKUX
KHUCJIOT C COOTBETCTBYIOLIEH
KJIaCCU(PUKAITMOHHOMN TPYIIION.
XapakTepu3oBaTh KECTKOCTh BOJIbI U
npeayiaratb CocoObl €€ yCTpaHEHHs.
OmnuceiBaTh OOIIHE CBOMCTBA COJIEH B
ceere TOJI.

[IpoBoauTH, HAOMIOAATH U OIUCHIBATH

XAMUYECKUHN SKCIIEPUMEHT

28 [TpaxTrueckas pabora Ne 2. Pemenue sxcnepuMeHTaNbHBIX 33124 o | [ImanupoBath, mpoOBOANTH, HAOIIOAATH U
Pemenne skcnepuMeHTANBHBIX | TeMe: «BeriecTBa u ux cBOMCTBaY ONHMCHIBATh XUMUYECKUN SKCITIEPUMEHT C
3aza4 1o Teme «BelecTBa u ux cOOJTI0/IeHUEM TTPaBUII TEXHUKH
CBOMCTBa» 0e301acHOCTH

29 [ToBTOpEeHue u 0600IIEHNE TecTupoBaHue, pelieHue 3a1a4 u BoInonHsATh TECTHI, pemaTh 3a1a4u u

TCMbI

YIIPaXHEHUH 10 TEME

YIIPAXXHEHUS 110 TEME.
[TpoBOIUTE OIICHKY COOCTBEHHBIX

I[OCTI/I)KGHI/Iﬁ B YCBOCHUUN TCMBEIL.
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KoppekTupoBaTh cBOM 3HaHUS B

COOTBCTCTBHHU C IINIAHUPYCMbIM

pE3yJIBTaTOM

30 KontponbHas padora Ne 2 «Bemiecta u ux cBoiicTBa»

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

31 XuMHuueckasi TEXHOJIOT S [loHsiTHE O XUMHUYECKOHW TEXHOJOTUH. | XapaKTeprU30BaTh XUMUUYECKYIO
XUMHYECKHE pEeaKIMU B IMPOU3BOJICTBE | TEXHOJIOTHIO KaK MPOU3BOIUTEIHHYIO
aMMHaKa u METaHoJIa. OO6mas | cumy oo1iecTna.
KJ1accu(uKanmoHHas xapaktepucTtrka | OnUChIBaTh XUMUUYECKHUE MPOIIECCHI,
peaknuii CHMHTE3a B IMPOM3BOJICTBE ITHX | JIS)KAIIHE B OCHOBE TIPOU3BOJICTBA
MPOTYKTOB. Hayunblie MPUHITUIIBL, | aMMHUaKa U METaHOJIa, C TIOMOIIIBIO
JeXalmue B OCHOBE  IPOM3BOCTBA | POJAHOTO SI3bIKA U SI3bIKA XUMHH.
aMMuaka ¥ MeraHona. CpaBHEHHE STHX | Y CTaHABIMBATh AaHAJIOTUH MEXKTY ABYMS
MIPOU3BOJICTB. IIPOU3BOJICTBAMH.
HHemoncmpayuu. Mopnemn | @opmynupoBaTh O0IIHE HAYYHBIC
MPOMBINIJICHHBIX YCTAHOBOK MOJIYYCHUS | IPUHIUIIBI XUMAYECKOTO IIPOU3BOICTBA
CEpHOM KHUCIIOTHl U CHHTE3a aMMHUaKa

32 XumMuueckasi TpaMOTHOCTh Kak | MapKupoBKa yITaKkOBOYHBIX MAaTEPHANIOB, | ApryMEHTHPOBATh HEOOXOAMMOCTD

KOMIIOHEHT OOIIIeH KyJIbTYphI

AJIIEKTPOHUKH U OBITOBOM TEXHUKH,

XUMHAYECKOU TPaMOTHOCTH KaK
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YCJIOBCKA

9KOJIOTMYHOT'O TOBApa, IPOAYKTOB

IMATAHWA, 9TUKCTOK I10 YXO4Yy 3a OIIGX(,HOﬁ.

Jlemoncmpayuu. BuneopparMeHTs U
CJIAMJIBI O CTENEHU 3KOJIOTUYECKOU
YUCTOTHI TOBApA.

Jlabopamophwie onvimul. Izyuenue
MapKUPOBOK PAa3JIUYHBIX BUIOB
MIPOMBIILICHHBIX U MTPOJI0BOJILCTBEHHBIX

TOBapoOB

KOMITOHEHTa OOLIEKYJIbTYpHOMN
KOMIIETEHTHOCTH YEJIOBEKA.

YMeTh noitydath HEOOXOAUMYIO
uH(OPMAIUIO C MAPKUPOBOK Ha
YIaKOBKaX Pa3JIMYHbBIX MPOMBIIICHHBIX

" IIPOJOBOJILCTBCHHLBIX TOBAPOB

33—34

IToBTOpeHue u 0000menue Kypca. [loaBenenne uToros yueOHoOro roaa

35

Pe3epBHOe Bpemst
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PexoMeH1a1[uM M0 OCHANIIEHU IO Y4eOHOT0 Mpouecca

VY4eOHO-METOANYECKUN KOMIUIEKT IJs M3ydeHus: kypca xumuu B 10—11
Kjaccax 0a30BOrO  ypOBHSA, CO3JAaHHBIA  aBTOPCKUM  KOJUIGKTHBOM  TIOJ
pykoBojactBoM O. C. I'abpuensiHa, cCoiepKUT, KpoMe y4eOHbIX MOcoOuii, yueOHo-
Meroandeckue u aumaktudeckue mocoous. YMK «Xumus. 10 kiaacc. ba3zoBblii
YPOBEHb»
1. Xumus. 10 xnace: yue6. st obieodpasosar. opranusaimii / O. C. ['abpuertsH,
N. T. Octpoymos, C. A. CnaakoB. Xumus. 10 knacc. ba3oBblii ypoBeHb. YUeOHUK.
— M.: Ilpocsemenne, 2020
2. O. C. TI'abpuenan, U. I Ocmpoymos, U. B. Axcénosa, Xummus. 10 kmacc.
ba3oBbIil ypoBeHb. MeToguueckoe nocooue.
3. O. C. I'abpuenan, C. A. Cnaoxos. Xumus. 10 xnacc. ba3oBeiit ypoBens. Pabouas
TETpab.
4. O. C. I'abpuensn, U. B. Tpueyouax. Xumus. 10 kimacc. 3amaqyauk
5. DnektponHas hopma yueOHHUKA.
YMK «Xumus. 11 kiaacc. bazoBblii ypoBeHb»
1. Xumus. 11 xnacc: yue0. s odmeoopasosar. opranusanuii / O. C. ['aOpuensH,
N.T. Octpoymos, C. A. CnaakoB. Xumus. 10 knacc. ba3oBbiii ypoBeHb. YUeOHUK.
— M.: Ilpocsemenne, 2020
2. O. C. I'abpuenan u op. Xumusa. 11 xnacc. ba3zoBsiii ypoBenb. MeTonnueckoe
nocooue.
3. O. C. I'abpuensn, C. A. Cnaokos. Xumus. 11 kiacc. ba3oBsiii ypoBeHs. Pabouas
TETPaJIb.
4. O. C. I'abpuenan, U. B. Tpueybuax. Xumus. 11 knacc. ba3oBblil ypoBEHb.
5. DnektponHas ¢hopma yaeOHHUKA.

Yuutenb B cBoel paboTe MOXKET MCIOJIb30BaTh TAKXKE HOBBIE YUEOHbBIC
nocoowus it yriy0aEHHOro uyduenus npeameta (cMm. Ipunokenue 1)
Hugpopmayuonnvie cpeocmea

Hnumepuem-pecypcol Ha pycckom sA3vike
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1. http://www.alhimik.ru ITpencTaBiens! cienyomume pyoOpUKu: COBEThl a0UTYPUEHTY,

YUUTEI0 XMMUHU, CIIPABOYHHK (OUeHb OoJiblliasi MoAOOpKa TaOIHI] U CHPaBOYHBIX
MaTepuasioB), Becénas XWUMUS, HOBOCTH, OJMMIIMAJbI, KyHCTKamepa (Macca
MHTEPECHBIX UCTOPUUECKUX CBEACHHI)

2. http://iwww.hij.ru/ XypHan «XuMHS W JKU3Hb» TIOHATHO W 3aHUMATEJIBHO

paccka3piBaeT 000 BCEM HMHTEPECHOM, YTO IMPOUCXOJMT B HAyKe U B MHpE, B
KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.ntml  DIEeKTpOHHBIA KypHaT «XHUMHKUA U

XuMus». B KypHane npeactaBieHO MHOKECTBO ONBITOB MO XUMHUH, COAEPKUTCA
MHOTO  3aHMMATEIbHOM HMH(pOpMAIMHM, MO3BOJIAIOMIEH YBJI€Yb YUYEHUKOB
AKCIIEPUMEHTAIIbHOM YacThIO MPEIMETA.

4. http://c-books.narod.ru JIutepatypa mo XumMumu.

5. http://1september.ru/. XXypnan «IlepBoe ceHTAOps» Uil yuuTeNel U He TOJIbKO. B

HEM TPEJICTABICEHO OOJIBIIOE KOJWYECTBO pPAOOT YYEHUKOB, B TOM YHCIE U
UCCIIEN0BATEIBCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya BcepoccHiCKMii IMMKOJIBHBIA TOPTA  CO

CCBIJIKaMHM Ha O6p330BaTCJ'II:HBIe CaAWTBI 110 XUMUHM.

7.  www.periodictable.ru  COOpHMK  cTateii O  XUMUYECKUX  JJIEMEHTax,
WTIOCTPUPOBAHHBIN SKCTIEPUMEHTAMM.
Humepnem-pecypc na anziuiickom a3vike

http://webelementes.com. CoJIepKUT UCTOPUIO OTKPBITUS U ONMUCAHHE CBOMCTB BCEX

XUMHUYCCKHUX JJICMCHTOB. ByI[CT ITOJIE3CH AJIs1 06yqa}oumxc;1 B A3BIKOBBIX IIKOJIAX U

KJ1accax.
Oo0vexkmul yueOHbIX IKCKYypCUuil
1.  My3seu:  MUHEpaJOTHYECKHE,  KpaeBeadeCKHhe,  XYI0)KECTBECHHEIE,
[TomTexHUYECKU .

2. JIaboparopuu: yueOHBIX 3aBEACHUI, arpoOXuMIad0paTOpru, IKOJIOTMUYECKUE,
CaHAMUIPMHUOJIOTUYECKHE.

3. Arrrekmn.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/
http://webelementes.com/
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4, HpOI/ISBOI[CTBeHHBIe OOBEKTBHI: XHMHYCSCKHE 3aBOJbl, BOJOOYHCTHBIC

COOPYKCHHUA U APYI'C MCCTHBIC ITPOU3BOACTBA.

MarepuajibHO-TeXHHYECKOe o0ecreueHne KaOMHeTa XuMHUM
HartypajbHble 00beKThI

HartypanbHble 0OBEKTHI, HCHOJB3yeMble B 7/—9 Kiaccax Mpu 00ydYeHUU
XUMUH, BKJIIOYAIOT B Ce0sl KOJUIEKIIMM MHHEPAJIOB U TOPHBIX MOPOJ, METAILIOB U
CIUIaBOB, OKCHJIOB, KHCJIOT, OCHOBAHWH, COJIEM, B TOM YHCI€ U MHUHEPAIbHBIX
yaoOpeHnii, a TakKe KOJUICKIIMU OpPraHWYeCKUX BEHIECTB M MaTepUalioB,
npenycMoTpeHHbIXx PI'OC («HedTh u mpoaykThl €€ nepepaboTkny», «KameHHbIN
yroJib U MPOJIYKThl KOKCOXUMHYECKOTO MPOU3BOJCTBAY, «BomokHay,
«Ilmactmacee» u T. 1. O3HaKOMJieHHE C OOpa3llaMH HUCXOJHBIX BEIIECTB U
TOTOBBIX M3JIENIMA TO3BOJIICT MOJYYUTh HArJSHBIE MPEACTaBICHUS 00 ASTUX
Marepualiax, UX BHEIIHEM BHJIE, & TAKXKE€ O HEKOTOPBIX (DU3UYECKUX CBOMCTBAX.
3HauuTeNbHbIE Y4eOHO-TIO3HABATENbHBIE BO3MOXKHOCTH HMMEIOT  KOJUICKIIUH,
M3TOTOBJICHHbIE caMUMM oOydaromumucs. [IpenMeTsl ajis Takux KOJUICKIUH
coOuparoTcst BO BpeMs SKCKYpPCHid U JPYTUX BHEYPOUHBIX 3aHSTHH.

Komnekiun #CHONB3yIOT TOJNBKO JUIsi O3HAKOMJICHUS OOYYaroIIMXCS C
BHEIIHUM BHUAOM U (U3WYECKUMHU CBONCTBAMHU PA3JIMYHBIX BEHIECTB WU
MarepuanoB. /s mpoBeneHUs: XMMHYECKHUX OIBITOB KOJUIEKIWHA HCIOJIb30BATh
HEJIb34.

XuUMUYeCKUe PeaKTUBbBI M MATEPHAJIbI

OOpaiiene Co MHOTHMH BEIIECTBAMU TpPeOyeT CTPOroro COOMIOACHUS
npaBUJl TEXHUKUA OE€30MAaCHOCTH, OCOOEHHO MPU BHIMIOJHEHUU OIBITOB CaAaMUMHU
oOyuaromumucsa. Bce HeoOxXoaumble Mepbl MPEAOCTOPOKHOCTH YKa3aHbl B
COOTBETCTBYIOIIMX JOKYMEHTaX M HHCTPYKIMIX, a TakKKe B TOCOOMAX IS
YUYUTEIIEU XUMUHU.

Bce peaktuBbl W MaTepuaibl, HYXHbIE JUIsI TPOBEACHUS JIEMOH-
CTPaIMOHHOTO M YYEHHYECKOTO  HKCIEPUMEHTA, MOCTaBIISIIOTCA B

O6Hl€06paSOBaTCJIBHBIC OpraHu3alyv OCHTPAIN30BAHHO B BHAC 3apaHCC
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YKOMIUIEKTOBAHHBIX Ha0OPOB. [Tpu HEO0OXOIMMOCTH npuoOpeTeHUs
JOTIOJTHUTENbHBIX ~ PEaKTUBOB W MaTepualioB  cieayeT oOpamiarbcs B
CIEHMATU3UPOBAHHBIC MAra3uHBI.

Xumuyeckasi 1a00paTopHasi ocyaa, annaparbl 1 NPUOOPbI

XuMHueckas TocyJa MOoJApa3JesieTcss Ha JBE TPYIIbL: JUIsl BBIIOJHEHUS
OTIHITOB OOYYAIOIIIMMHUCS U JIJIs1 JEMOHCTPAITMOHHBIX OTIBHITOB.

[Tpubopsl, anmapaTsl ¥ YCTaHOBKH, HCIIOJIb3YEMbIE HA YPOKaX XUMUHU B 7—9
KJlaccax, KIacCU(PUIMPYIOT HAa OCHOBE MPOTEKAONIMX B HHUX (PU3HUYECKHX H
XUMHAYECKUX TMPOLECCOB C YYaCTUEM BEIIECTB, HAXOMAIIMXCS B  Pa3HbBIX
arperaTHbIX COCTOSIHUSIX:

1) mpubops! I pabOThI C Ta3aMu — IOJYYCHHE, COOMpaHue, OYHMCTKA, CYIIKA,
MOTJIONIEHUE Ta30B; PEaKUUU MEXAY MOTOKAMH Tra30B; PEaKIMU MEK]y ra3zamu B
AIEKTPUUYECKOM pa3psijie; PeakiiMi MEXIy ra3aMu P MOBBIIICHHOM JIaBJICHUU;

2) ammapaTbl ¥ TPHOOPHI ISl OMBITOB C KMJIKHMH W TBEPIBIMU BEIICCTBAMH —
NeperoHka, (QUIbTpoBaHUE, KPUCTAIUIM3AIMUS; TMPOBEACHUE PEAKIUNA MEXKITY
TBEPJIBIM BEIIECTBOM U JKUAKOCTBIO, KHUIKOCTbIO U JKUAKOCTHIO, TBEPIBIMU
BEILIECTBAMU.

3) nartumku PH, 371eKTPONPOBOTHOCTH, TEMIIEPATYPhI H JP.

Bue »Toil knaccudukaruu HaxoauTcs ydeOHas —amnmaparypa, Mpel-
Ha3HA4YE€HHAas JJIsl U3yUYECHHS] TEOPETUUECKUX BOIPOCOB XUMUU: I JEMOHCTPALUU
AJIEKTPONPOBOTHOCTH PACTBOPOB U JBUKCHUSI HOHOB B AJICKTPUUYECKOM MOJIEe, IS
U3YUYEHUSI CKOPOCTH XUMHYECKOM pEeakiuu MW XHUMHYECKOIO0 pPaBHOBECHS,
ANEKTPOIU3A, IEPETOHKU HEPTH U T. 1.

BcnomorarenbHyo poJib  UTPalOT M3MEPUTENIbHBIE M HarpeBaTeIbHbIC
pUOOPHI, pa3IMYHBIC MPUCTIOCOOTICHUS JJIs1 BHITOJTHEHUS OIBITOB.

Moaean

OObekTaMu MOJACIMPOBAHUS B XHMHUHU SBJISIOTCSA aTOMBI, MOJIEKYJIHI,
KpHUCTaJUIbI, 3aBOJICKME aIllllaparbl, a TaKXe XUMUYECKue Tpoieccel. B
penojaBaHUM XUMHUHU HUCIIOIB3YIOT MOJEIU KPUCTAUIMUYECKUX PEHIETOK aaMmasa,

rpaduta, cepsl, pocdopa, okcunaa yriaepona(lV), vona, xkeneza, Meau, Martus,
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MOJICJIM KPUCTAUIMYECKUX PEMETOK BAXHEUIIMX MNPEACTABUTEICH KIIACCOB
OpraHUYECKUX COCTUHEHUMN.

BrimyckaroTcss ~ Habopbl  Mojeled  aToMOB IS COCTaBJICHUS
IapOCTEPKHEBBIX MOJEJIEH MOJIEKYJ, B IEPBYI0 OYEpelb, OPraHUYECKUX
COE€IMHEHUM.

Y4eOHblIe 10coOusi HA MeYATHOI OCHOBE

B mpouecce o00ydeHUSs XUMHM HUCIHOJB3YIOT —CIEAYIOUIUE TaOIHIIbI
MOCTOSIHHOTO ~ 3KcnoHupoBaHus:  «llepuognueckas cucrema  XUMHYECKHX
anemeHToB /. 1. MenneneeBay, «Tabnuiia pacTBOPUMOCTH KUCJIOT, OCHOBAaHUH U
coyen», «INEKTPOXUMUYECKUN psI HANPSHKEHWM METauloB», «BaneHTHbIe
COCTOSIHMSL artoma yriepoaa», «lIpoCcTpaHCTBEHHOE M JJIEKTPOHHOE CTPOCHUE
MOJIEKYJI OPraHUYECKUX COCAUHECHUIN» U JP.

JIist opraHu3anyyd CaMOCTOSITEIBHOW padoThl 00ydYarolmuxcsi Ha YypoKax
HCTIOJB3YIOT Pa3HOOOpa3HbIe TUAAKTUUYECKUE MaTepHuaybl: TETpaayd Ha MEYaTHOU
OCHOBE WJIH OTJEIbHbIE paboune JMUCThl — HHCTPYKIHMU, KAPTOUKU C 3aJaHUSMU
pa3HOM CTENEHU TPYAHOCTH U1 U3YUYEHHS] HOBOIO MaTepualia, CaMONPOBEPKU U
KOHTPOJISl 3HAHUM.

JKPAHHO-3BYKOBbIE CPEJACTBA 00yYeHHUsI

K »KpaHHO-3BYKOBBIM CpeJCTBaM OOYyYEHHUS OTHOCAT Takue IMocoous,
KOTOpbIE MOTYT OBITh BOCIHPHUHSATHI C TOMONIBIO 3pEeHHUS H clyXa. OTO
KUHOQWIBbMBI,  KUHOPPArMeHTbl, AuaduiIbMbl,  AUANO3UTUBBI  (CIaNbI),
eAMHUYHbIE TpaHcmapantel Juisi  Tpadompoextopa. Cepun TpaHCHAPaHTOB
MIO3BOJISIFOT HMMUTHUPOBATh JIBMKCHHUE IIYTEM IIOCIEI0BATEIBbHOIO HAIOKECHUS
OJHOTO TPaHCHapaHTa Ha APYTOM.

Texunueckue cpeacrsa o0ydyenus (TCO)

BoAbImMHCTBO TEXHMYECKHX CPEJCTB OOyudeHUss He pa3pabdaThIBaIOCh
CIICUMAJIBHO JIJISl IIKOJIbI, @ W3HAYAJIbHO CIYXKHWJIO JJis Tepeaadyd U oO0paboTKH
uH(pOpMaIMK: 3TO PA3IMUYHOTO POJia MPOCKTOPHI, TEICBU30PhI, KOMIILIOTEPHI U T.
1. B y4eOHO-BOCTIMTATEIBHOM MPOIIECCE KOMIBIOTEP MOXKET MCIOJIb30BAThCS IS

peleHns 3a1a4 Hay4YHOW OPTaHU3alky TPyJa YYUTEIIA.
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[Ipu uConb30BaHUK TEXHUYECKUX CPEACTB OOYUCHHS CIEAYeT yYUTHIBAThH
BPEMEHHbIE OTPaHUYCHHUs, HajmaraeMble CaHUTApPHBIMH NpaBUJIAMH U HOPMaMH
(CaunlluH). HenpepsiBHas MPOAOTAKUTEILHOCTD JEMOHCTPAIMK BUJIEOMATEPHUATIOB
Ha TEJIEBU3MOHHOM »JKpaHe U Ha OOJBIIOM »HKpaHE C HCIOJIb30BAHUEM
MYJIbTUMEIUMHOTO MPOEKTOPA HE TOJKHA MPEBBIMIATH sl oOy4daromuxces B X - Xl
kmaccax Ha ypoke 30 muH Takoe e OrpaHHYEHHE PaCIpOCTpPAHSICTCS Ha
HEMPEPHIBHOE MCIOJb30BaHUE MHTEPAKTUBHOM JOCKH M Ha HEMPEPHIBHYIO paboTy
o0yyarommxcsi Ha TMEePCOHATBHOM KOMIbIOTEpe. Pa3Menarh WHTEPAKTUBHYIO
JIOCKY CJIETyeT Tak)Ke Kak U OOBIUHYIO: Ha TOM K€ BhICOTE, 0OecreunBas mpu 3TOM
paBHOMepHOe ocBenieHre. Korga jocka He UCHOJBb3yeTcs, €€ HEeo0X0auMOo
oTKIoYath. st mpoduIaKTUKU YTOMJIGHMS TIJa3 B Y4eOHBIM Tpoiiecc
HEOOXOIUMO BKJIIOYATh PA3IMYHBIC BUJBI ACATEIBHOCTH, BKIIIOYAs CICIHAIBHYIO
TUMHACTHUKY JJIS TJIa3.

ObOopynoBanne KAaOMHETA XUMHUU

Kabuner  xumum  JODKEH ~ ObITh  OOOpPYJOBaH  CIEIHAIBHBIM
JEMOHCTpPAllUOHHBIM ~ cToJioM.  Jl;ma  oOecrieueHust  JIydiiedl  BUJIUMOCTH
JEMOHCTPALMOHHBIN CTOJI PEKOMEHAYETCS] yCTaHABIUBATh HA MTOAUYM.

B kabuHeTrax XuUMHUM YyCTaHABIMBAIOT JBYXMECTHbIE YYEHUUYECKHUE
a00paTOpHbIE CTOJBI C TMOJBOJAKOW DJIEKTPOIHEPTUU. YUEHUYECKUE CTOJIbI
JOJKHBl UMETh TOKPBITUE, YCTOMYMBOE K JIEUCTBUIO arpeCCHUBHBIX XUMUYECKHUX
BEIIECTB, M 3allUTHbIE OOPTUKMU 10 HApPYXHOMY Kpato. KaOuHeThl XuMuu
000pYAYIOT BBITSKHBIMU IKahaMH, paclooKEHHBIMU Yy HAPYKHOM CTEHBI BO3JIC
crona yuurtensd. s mpoBeneHusi 1ab0OpPaTOPHBIX OMBITOB HMCIOJB3YIOT TOJBKO
MUHH-CITUPTOBKHU.

VY4eOHbIE TOCKH OJDKHBI OBITh M3TOTOBJICHBI U3 MATEpUAIOB, WMEIOIINX
BBICOKYIO aJIl€3HI0 C MaTepualaMH, HCIOJb3YEMbIMH JUISI MHChbMA, XOPOIIO
OUYMINATHCS BIIAXKHOU I'yOKOMH, OBITh N3HOCOCTOMKHUMHU, UMETh TEMHO-3€JIEHBIN 1IBET
U aHTUOJIMKOBOE TMOKPBITHE. YUeOHbIE JOCKH OOOpYAYIOT copUTamMH, KOTOpHIE
JOJDKHBI TPUKPETUIAThCs K creHe Ha 0,3 M BbIIE BEpPXHETO Kpas JTOCKA H

BBICTYNIAaTh BHEPER HA paccTosHUE 0,6 M.
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TeneBu3opsl yCTaHABIMBAIOT HA CIIEUANBHBIX TyMOax Ha BbicoTe 1,0—1,3
M oT mosa. [Ipm mpocmorpe Tenenepenad 3pHUTEIBCKHE MECTa JTOJDKHBI
pacroJiaraThCsl Ha PaCCTOSTHUM HE MEHee 2 M OT dKpaHa JI0 TJ1a3 00yJaromuxcs.

JIJIsi MaKCHMMaJIbHOTO HWCIIOJh30BaHUS JTHEBHOTO CBETa W PaBHOMEPHOTO
OCBEIICHUS Yy4YEeOHBIX IOMCIICHWH HE CIIeAyeT pa3MelaTh Ha ITOJOKOHHHKAX
IITUPOKOJIUCTHBIC PACTEHUS, CHIDKAIOIINE YPOBEHb ECTECTBEHHOTO OCBEIICHUSI.
BrIcoTa pacTeHMii He TOJDKHA MPEBBIMATH]S ¢M (OT MOJOKOHHWKA). PacTeHms
IIeJIeCO00pa3HO pa3MeIiaTh B IIEPEHOCHBIX I[BETOYHHIIAX BBICOTOM 65—70 cM oT
TT0JTa WJIM TIOJIBECHBIX KAIITO B MPOCTEHKAX MEXTY OKHAMMU.

Jlns oTnenku ydeOHBIX MOMEIICHUH MCIOJIB3YIOT MaTepualibl U KpacKw,
CO3Jal0LIME MATOBYIO MOBEPXHOCTh. [[s1 cT€H y4yeOHBIX MOMEUIEHUH CIeayeT
HCITOJTh30BaTh CBETJIBIE TOHA XKENTOT0, 0EKEBOr0, PO30BOTO, 3€IEHOTO, TOIyOOT0
IIBETOB; JJISI JIBEPEH, OKOHHBIX paM — O€JIbIH 1IBET.

Kabuner xumMuu [JOMDKEH OBITh OCHAmEH XOJOJHBIM H  TOPSYUM
BOJIOCHAOKEHHEM M KaHAJIM3aI[ueH.

B xabuneTe xuMuu 00s13aTEIILHO JOKHA OBITH alITeYKa.

Ilnanupyembie pe3yabTaThl H3y4YeHUs] y4eOHOT0 peaMeTa « XuMHs» Ha
YPOBHE CpeHero o01ero o0pa3zoBaHusi

Buvinycknuk na 6azoeom yposne nayuumcs:
— NOHUMAamMb XUMHUYECKYIO KapTUHY MHUPA KaK COCTaBHYIO YacCThb LIEITIOCTHON
Hay4YHOM KapTHUHBI MUPA;
—  packpvigamb  PoNb XMMHM W XMMHYECKOTO  MPOMU3BOJACTBA  Kak
MIPOU3BOJUTENILHOM CUITBI COBPEMEHHOTO O0IIECTBA;
— ¢hopmynupoeams 3HAUCHUE XUMUU U €€ JOCTHXKECHUN B TTOBCEIHEBHOM KU3HU
YEJIOBEKA,
— YCMAaHaenuéams B3aUMOCBS3U MEXIY XUMHUEN U JPYTUMH €CTECTBEHHBIMU

HayKamu;
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—  ¢hopmyauposams OCHOBHBIC TIOJOKEHHUSI TEOPUU XHMHYECKOTO CTPOCHUS
opraHnueckux coenuHeHud A. M. ByTiiepoBa u WILTIOCTPUPOBATH UX MPUMEPAMU
13 OPraHNYeCKOW U HEOPraHUYECKOU XMMMUH;

— apeymMeHmupo8ams YHUBEPCAIbHBIA XapaKTep XMMHUYECKUX MOHSATHUM, 3aKOHOB
Y TEOPHI I OPTaHNMYECKON U HEOPTaHMYECKON XUMUU;

— gopmynuposams [lepunonnueckwnii 3akoH JI. V1. MeHnneneeBa u 3aKOHOMEPHOCTH
U3MEHEHUI B CTPOCHMHM M CBOMCTBAX XMMHUYECKHX 3JIEMEHTOB M 0Opa30BaHHBIX
UMU BelllecTB Ha oOcHOBe Ilepuoamyeckoil cuCTEMBI Kak TIpaduyecKkoro
otoOpaxeHnus [leprnoanueckoro 3aKoHa;

— Xapaxmepuzosams s- U P-3IIEMEHTHI, a TAKXKE KEJIE€30 MO UX IMOJIOKECHHUIO B
[Tepnoanueckoit cucreme J1. . Mennaeneena;

—  Knaccuguyuposams XUMUYECKHUE CBSI3U U KPUCTAIUYECKUE PEIIETKH,
OOBSACHATH MEXaHU3Mbl HX OO0pa3oBaHUSI M JOKAa3bIBaTh €AMHYIO MPHUPOIY
XUMUYECKUX CBs3eH (KOBAJICHTHOM, MOHHOM, METaJUTMYECKOM, BOAOPOIHOMN);

— 00BsACHAMb IPUIUHBI MHOTOOOpAa3us BEIIECTB, UCIIOIb3YS SABICHUS U30MEPUH,
TOMOJIOTHH, aJJIOTPOIIHH;

— Knaccupuyuposams XUMUYECKUE PEaKIIUU B HEOPraHWUYECKOW U OpraHuYeCKOu
XUMUU TI0 PA3IMYHBIM OCHOBAHUSM U YCMAHABIUEAMb CIEIU(UKY TUIIOB PEAKIIHA
OT O0IIIero Yepe3 0COOCHHOE K eIMHUYHOMY

— Xapakmepu3oeams TUJPOJINU3 Kak crenuduyuHbli OOMEHHBIM mporecc u
packpviéams €ro pojib B )KUBOM U HEXKUBOU IPUPOJE;

—  Xxapakmepuzosamb  DJEKTPOJIU3  KaK  CHeUUPUUYHBIA  OKHCIUTEIBHO-
BOCCTAHOBUTEBHBIN MPOLIECC U OMPENENAT €ro MPAKTUYECKOE 3HAUEHUE;

—  Xapakmepu308amb KOPPO3HIO METaJIJIOB Kak OKUCIIUTEIIBHO-
BOCCTAHOBUTEIBHBIN MPOIIECC U npediaeams CIOCOOBI 3aIUTHI OT HEE;

— kaaccuguyuposams HEOPraHUUECKUE U OPTaHUYECKHE BEIIECTBA;

— Xapakmepuzoéamsv OO0IIME XUMHYECKHE CBOMCTBA BaXXKHEHIIUX KJIACCOB
HEOPTraHWYECKUX M OPraHWYECKUX COCAMHEHWM B IUTaHE OT oOIero uepes

0COOEHHOCTh K €IMHUYHOMY;
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— UCNONb308amMb 3HAKOBYIO CHCTEMY XHMHUYECKOTO S3bIKa ISl OTOOpa)KeHUs
cocTaBa (xuMuueckue GopMyIibl) U CBOMCTB (XUMHUYECKHE YPABHEHUS) BEILIECTB,;
— UCNOTb306amb TPABWIA W HOPMBI MEXAYHAPOJHOM HOMEHKIATYphl JIA
Ha3BaHUH BEUIECTB N0 PopMysiaM U, HA0OOPOT, ISl COCTABICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (hOPMYJI COETMHEHUI MO UX HA3BAHUSIM;

— 3Hamb TPUBHMAIBHBICE Ha3BaHUS BAXHEUIIUX B OBITOBOM OTHOILICHUH
HEOPTraHUYECKUX U OPTaHUYECKHUX BEILECTB;

— Xapaxkmepu3oeéamb CBONCTBA, TIOJy4Y€HHE U MPUMEHEHUE BaKHEUIINX
MPEACTABUTENECH KJIACCOB OPraHUYECKUX COEIUHEHUN (aJKaHOB, AJIKEHOB,
QJIKMHOB, aJIKaJUEHOB, apOMAaTUYECKUX YIJIEBOAOPOJOB, CIMPTOB, (PEHOJIOB,
aNbJIETUOB, MPEACIIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT, CJIOKHBIX 3(DUPOB
Y KUPOB, YTIEBOJAOB, aMUHOB, aMUHOKHUCIIOT);

—-  YCMaHaeénueams  3aBUCUMOCTb  SKOHOMHMKM  CTpaHbl OT  JOOBIYH,
TPAHCHIOPTUPOBKU U MEePEPAOOTKU YIIIEBOJOPOIHOTO ChIPhs (HEPTH U IPUPOIHOTO
rasa);

— OKCIEPUMEHTAIBHO nOO0mMEepx#coams COCTaB M CBOMCTBA BaKHEMIHX
MPEACTABUTENCH U3YYEHHBIX KJIACCOB HEOPTraHWYECKUX W OPraHUYECKHUX BEIECTB
C COOJIIOIGHHEM MpPaBWJI TEXHUKH O€30MacHOCTU g pabOThl ¢ XUMHUYECKUMHU
BELIECTBAMHU U J1a0OPaTOPHBIM 000PYA0BAHHUEM;

— Xapaxmepu3oeamsb CKOPOCTb XUMHUYECKOM pEakuuu U €€ 3aBUCUMOCTh OT
pa3IuYHbIX (PAKTOPOB;

— Xapakmepuzo8ams XUMUYECKOE PABHOBECHE M €r0 CMEUIEHUE B 3aBUCUMOCTH
OT Pa3IUYHBIX (aKTOPOB;

— npou3ooums pacu€Thl MO0 XUMHUYECKUM (OpMyJiaM U ypaBHEHUSM HAa OCHOBE
KOJIMUYECTBEHHBIX OTHOILIEHUH MEX/y yUaCTHUKaMU XUMUYECKUX PEaKni;

— cobmodams PaBUIIa HKOJIOTMYECKO 0€30MacHOCTH BO B3aUMOOTHOLICHHSIX C
OKpYXKalomel cpeaol mnpu  oOpaleHuu C XUMHYECKUMHU  BEIIeCTBaMH,
MaTepHallaMU U MPOLIECCAMH.

Bbmycmum Ha 6a3060Mm YpPOo6HEe ROJIYHUUM 603MONHCHOCMb HAYUUMDBCA:
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— UCNOIb308aMb METOJIBl HAYYHOI'O IO3HAHMS NPH BBINOJIHEHUH HPOEKTOB H
y4e0HO-UCCIIE0BATENbCKUX 3a7a4 XUMUYECKON TEMaTUKU;
— NpOcHO3UpPo6amsb CTPOCHHE M CBOWCTBA HE3HAKOMBIX HEOPraHUYECKUX H
OpraHUYECKUX BEUIECTB HA OCHOBE aHAJIOTUH;
— NPOCHO3UPOBAMb TEUYEHUE XUMUYECKHUX MPOLECCOB B 3aBUCUMOCTH OT yCIIOBUN
UX NPOTEKaHUA U IIpeaiaraTb CloCOObl YIPABICHUS 3TUMH MPOLIECCAMU;
— YCmaHaeaueams B3aAUMOCBS3M XMUMHUHM C NPEIMETaMH T'YMaHHUTapHOIO LHKJIA
(s13BIKOM, JIUTEPATYPOIl, MUPOBOI XyI0KECTBEHHOMN KYJIBTYPOM);
— packpvieams poJIb XMUMHYECKUMX 3HAHMM B OyAylield NpaKTHYECKOU
NEeATENBHOCTH;
— packKpvlgamb POJb XUMUYECKUX 3HAHUN B (POPMUPOBAHUU WHIUBUIYATBHOU
00pa30BaTeNbHON TPAaCKTOPHUH;
— NpocHO3UpOo8amsb CHOCOOHOCTh HEOPTaHMYECKUX U OPraHUYECKUX BEILECTB
MPOSIBJISITh OKUCIUTENIbHBIE W/WIM BOCCTAHOBUTEJIBHBIE CBOMCTBA C Y4YETOM
CTENEHEN OKUCIIEHHS 3JIEMEHTOB, 00pa3yIOIIUX HX;
— apaymeHmuposams €IUHCTBO MHpA BELIECTB YCTAHOBIEHUEM T'€HETHYECKOU
CBSA3U MEX1y HEOPraHUYECKUMHU U OPTaHUYECKUMH BEIIECTBAMM;
— @rademb XUMHUYECKUM S3BIKOM JUIsi OOOTalleHMs] CJIOBApHOIO 3amaca |
Pa3BUTHS peUH;
— Xapakmepus08amyv CTAHOBICHHE HAYYHOM TEOpUU Ha MPUMEPE OTKPBITHS
Ilepponnueckoro 3akOHa M TEOPUHM XHMHUYECKOTO CTPOEHHUS OpraHu4eCKUX
BELIECTB;
— KpUTHYECKH OMHOCUMbCA K TICEBIOHAYYHONM XMMHUYECKOW HMHGOpMaINH,
MOJIy4a€MOM M3 pa3HbIX UICTOYHHUKOB;
—  nouumams TI00AJIbHBIE TPOOJEMBI, CTOAILIME MEPEN  YEIOBEYECTBOM
(3KO0JIOrMYECKHUE, IHEPTrETUUECKUE, CBIPBEBBIE), U npediazams IyTU UX PELICHUs, B
TOM YHCJIE U C IOMOILBIO XUMHH.

IIpunoxenue 1. OcodbeHHOCTH Y4eOHBIX MOCOOUIT Yyriry0aéHHOro ypoBHsi 10 n

11 knaccoB O. C. I'abpuensina, U. I'. OcTpoymoBa, A. H. JIéBkuHa,

C. A. CiraaxkoBa
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1. HanpaBjieHbI HA TJIy0OKHEe CUCTEMHbIE 3HAHUSA

Kypc 10 knacca naymHaeTcss CO 3HAKOMCTBA C TMPEIMETOM OpPTaHUYECKOMN
XVMMWH, U3YYEHHS] TEOPUU CTPOCHUSI OpraHnvecKkux coennHeHnii A. M. bytneposa
U THOpPUAM3AIMN aTOMHBIX OpOMUTalIei. 3aTeM paccMaTpUBAIOTCS KiIacCUpUKAIUS
OPraHWYECKUX COCAWHECHUM, NPUHIMUIIBI WX HOMEHKJIATYpPhl, a  TaKke
KJaccuuKaIys peakiiuii B OpraHM4ecKor XUMUHU.
[IepBoHayanbHBIE TEOPETUUECKUE 3HAHUS JTAJICE MHOTOKPATHO  3aKPEIUISIOTCS
W Pa3BUBAKOTCA IIPU MU3YUYCHUM KIACCOB OPraHUYECKUX COCAUHEHHH OT
YIJIEBOJAOPOJIOB A0 a30TCOACPIKAIIMX COCTUHEHUN U TTOJIUMEPOB.
Takoe mMoCTpoeHHE Kypca IIO3BOJISIET B TMOJHOW MEPE HE TOJBKO IIUPOKO
WCIIOJIB30BaTh JCAYKTHBHBIM MMOAX0A B oOydueHmm xumuu 10 kiacca, HO o
peau30BaTh HJIC0 TEHETHYECKOW CBA3M MEKIY KiacCaMu OPraHHUYECKUX
COCTMHCHHUH.
Ocoboe BHMUMaHHE€ B Kypc€ OpPraHMYECKOM XUMHUM YACJICHO CIOXKHBIM ISt
IIOHUMAHUS BOIIPOCAM: B3aMMHOMY BJIMSIHUIO aTOMOB B MOJIEKYJIAX, B TOM YHUCIIE
U1 TIPEICKa3aHWsl CBOMCTB COEAUHECHUM; MEXaHM3MaM M 3aKOHOMEPHOCTSIM
NPOTEKAHUS XUMHUYECKUX pPEakIui, 4YTO HEOOXOAUMO Il IMPOTHO3UPOBAHUS
MPOJYKTOB; MPOCTPAHCTBEHHOMY CTPOCHHUIO YIJIEBOJOB, aMUHOB, AMHUHOKHUCIIOT,

OCJIKOB U HYKJICMHOBBIX KHCJIOT.
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Kypc 11 knacca nHaumHaeTCs C paCCMOTPEHUS CII0KHOTO CTPOCHUSI aTOMa Ha
OCHOBE KBAaHTOBO-MEXaHWYECKHUX IMPEJACTABICHUM O CTPOCHHM €ro sAjapa U
AIIEKTPOHHON OO0OJIOUKH, a TaKXe SICPHBIX peakiuii. Takas TeopeTndeckas Oaza
MO3BOJISIET HA APYTOM YPOBHE M3YUMTh MEPUOIUUYECKHUI 3aKOH U MEPUOJUUYECKYIO
cucteMy xuMuueckux 3yiemeHToB JI. M. MenaeneeBa u emé pa3 OLEHUTH €ro
Hay4HBII MOJIBUT, HA HECKOJIBKO JACCATUIICTUNA ONEPEIUBILIETO HAYUYHYIO MBICIIb.

3aTeM HM3y4yaeTcsi CTPOCHHME BEIIECTBA, OCHOBHBIC THUIIBI XUMHYECKOW CBSI3H.
3HaHUA yYaIIUXCs «XUMHUU B CTATUKE) JIOMOJTHSIOTCS CBEICHUSIMU O KOMILJIEKCHBIX
COCIMHEHUAX M JUCIEPCHBIX cucTtemax. JIorMyHo ganee paccMaTpUBAIOTCS TaKHUe
TOMOTECHHBIC CHUCTEMBI, KaK PAacTBOPBI M CIIOCOOBI BBIPAKCHHUS KOHIICHTPALIMHM B
HUX.

N3ydeHne OCHOB XHMMHMUYECKON TEPMOAMHAMUKH, IMOHATHH 00 JHTAIBIUU H
SHTPONMUH, 3aKOHOB ['ecca, MO3BOJAIOT Ha Oo0jiee BHICOKOM YpPOBHE H3YyYHUTh
3aKOHOMEPHOCTH TMPOTEKaHUs XUMHUYECKUX peakiuuid U (U3UKO-XUMUUYECKUX
MPOLIECCOB.

XUMHUUYECKHE PEaKIMU B pacTBOpax paccMaTpPUBAIOTCS TaKKE€ HA HOBOM
TEOPETUUYECKOM YPOBHE MOCJIE BBEJCHUS MOHSATHS O BOJOPOJHOM IMOKA3aTelIe U
U3Y4YEHUS] TPOTOJIUTHYECKOM TEOPUU KHUCIOT W oOcHOBaHWil. (0o00marTcs
CBEJCHUSI O HEOPTaHWYECKHUX U OPraHMYECKHX KHUCJIOTaX U OCHOBAHMSIX B CBETE
MPOTOTUTAYECKON TEOPUU U TEOPUH DICKTPOJIUTUUYECKON NHCCOLMALINU, A TAKKE
COJIEW B CBETE TEOPHUU DJIEKTPOJUTUUECCKON AUCCOIUALUH.

OrtnenbHad TJ1aBa MOCBSIIEHA OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIM MPOLIECCaM, B
TOM YHCJIE METOJIaM COCTABJICHUSI YPABHEHUM U 3JIEKTPOJIU3Y, KOTOPBIE BAXKHBI JJIs1
YCIIEITHOM CIa4l UTOrOBOIO K3aMeHa. boiblioe BHUMaHWE B 3TOU TJIABE YIEJICHO
U XUMUYECKMM HCTOYHUKAM TOKa, 0€3 KOTOPBIX CJIOXKHO IIPEJACTABUTH
COBPEMEHHOE 00IIECTBO.

XUMHSI HEMETAJJIOB M METAJUIOB, BAXKHEUIIINX MPEACTABUTENICH ITUX KJIACCOB
BCIIECTB W HMX COCIAMHEHUN H3y4aeTcs B CUCTeMe (COCTaB <> CTPOCHHE <«
CBOWCTBAa <> TMPUMEHEHUE <> TIOJIYYEHHUE <> HAXOXKJICHHE B TMPUPOAE) H

paccMaTpUBETCs B €AMHOU CBA3U OPraHUYECKOW U HEOPraHUYECKON XUMUU. Takum
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o0pa3oM peann3yeTcs IJ1aBHas Ujiesd Kypca — €IMHCTBO >KMBOIO U HEXKHBOIO
MaTepUaIbHOIO MUPA, OMIMCHIBAEMOr0 OOIIMMHU 3aKOHAMHU XUMUHU.

PackpeiTh poOJIb XMMHMYECKOM HAyKH, KakK MPOU3BOAUTEIBHON  CHIIBI
COBpPEMEHHOr0 o00IllecTBa TMO3BOJISIET TIJaBa 3aBepliaromas kypc 11 xkmmacca

«XUMHS U O0IIECTBOY.

2. BK/I10YAaK0T NPOAYMAHHYIO CHCTEMY 3a/IaHUI, 03BOJISIOIIYI0 d(P(PeKTUBHO
MOATOTOBUTHCH K ycnemHou caaye EI'D

3amanus mocie Kaxaoro naparpada pa3ouTel Ha pyOpUKH, 3HAKOMBIC YHAIIIUMCS
10 KypCy OCHOBHOM IIKOJIBI.

3HaHWe MOHATHHA, (POPMYIHPOBOK 3aKOHOB, OCHOBHBIX IOJIOXKEHUN TEOpHUH,
KOTOpbIE YacTO HEOOXOIMMBI JIJisi BbINOJIHEHUs nepBoi yactu EI'D, npuBeneHs! B
pyOpuke «IIpoBepbTe CBOM 3HAHUS.

3ananus pyopuku «lIpuMeHuTe CBOM 3HAHUS» MPOBEPSIOT YMEHUE YUalUXCs
BOCIIOJIB30BaTbCSl M3YUYEHHBIM MaTEpPUAIOM Ul PEIICHUs TECTOBBIX 3aJaHUN U
pacuétHbiX 3a1a4 B popmare EI'D BTopoi yactu. OTBETHI Ha pacuy€THbIE 3a7a4u
MO>KHO HalTH B KOHIIE Y4eOHHUKA.

Breimonnenne 3amannii u3 pyopuk «Beipasu cBoé mHenme» u «Vcmombsyiite
JOTIOJTHUTENbHYIO WH(GOPMAIMIO» TO3BOJIUT YYalIUMCS HAYYUThCS HE TOJBKO
JaBaTh COOCTBEHHYIO OIIEHKY (paKTam, SIBJICHHUSM U COOBITUSM C Pa3HBIX TOYEK

3pCHUs, HO N MMPCACKA3bIBAThH XUMHWYCCKHC CBOMCTBA BCIICCTB HAa OCHOBC HUX
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cTpoeHusa. Takve yMEHHs MO3BOJIAT YCHENIHO CHpaBUTCA ¢ 3agaHusmMu EIO,
HaIIPaBJICHHBIMU HA «CBA3b C JKU3HBIOY.

[Tocne xaxmoro maparpada mpuBeneHO U30BITOUHOE KOJIMYECTBO 3aJaHHM, 4TO
MO3BOJIMT KayeCTBEHHO OTpa0dOTaTh IIOJyYEHHbIE 3HAaHUS M YMEHUS Ha
pa3HOO0Opa3HBIX MPUMEPAX B (OpME BOIPOCOB, TECTOB, 3a/au.

3. Copepxar XuMHYeCKHii IPAKTHKYM, KOTOPBIi 103B0JIsAeT ¢()OPMUPOBATH
NPaKTHYEeCKHE YMEHHUsI M HABBIKHU 110 padoTe ¢ BemecTBaMu

[IpoBeaeHne AOCTATOYHOIO KOJM4YecTBa (BocbMH B 10 Kitacce v TpuHAAUATH
B 11 kjacce) mpakTudeckux paOOT MO3BOJUT yYalIUMCS HE TOJBKO OTpabOTaTh
HaBBIKM OOpallleHHus C BEIIECTBAaMU M JaOOpaTOpHBIM OOOPYJOBaHUEM, HO H
3aKpEeNUTh TEOPETUUYECKUE 3HAHUS, B TOM YHCIE C MOMOIIBIO HAOIIOICHUS
Ka4eCTBEHHBIX PEaKIIMIA.

Hekoropsle mpakTuyeckue padoThl HE MPEAIONaraloT YETKOH MHCTPYKLIHH,
a TMO3BOJSIOT YYalllUMCS CaMUM IIOCTPOUTh IUIaH JAEWCTBUA W 1oao0path
HEOOXOJMMbIE PEAaKTUBBI JUJIsl BBINOJHEHHUS IOCTaBI€HHOM 3anaun. Hampuwmep,
Pemenne sxcniepumenTanpHbIX 3a1a4 110 Teme «llomyuenne coennHeHni METaIoB
Y VICCIIEJOBAHNUE UX CBOWCTB

4. llpeamosiaraloT BApUaTUBHOE U3y4YeHHE Kypca

denepanbHbIi roCyAapCTBEHHBIN oOpa3zoBaTeIbHbBIN CTaHIApT
IpeIyCMaTpPUBAET NU3yYEHUE Kypca XMMUU B CPEHEN IIKOJIE KaK COCTAaBHOM 4acTH
npeAMeTHOW obOnactu «EcTecTBEeHHO-HayuyHblE NpEeIMETb» Ha YriyOJIEéHHOM
ypoBHe u3 pacuéta 3 4 B Henento (210 4 3a 1Ba roga o0yueHus), OJJHAKO OMUPAsCh
Ha ONBIT TPENnojaBaHus OOJBIIMHCTBO YYHUTENEH, OTMEYarT, YTo I
s¢dextuBHOM moaroroBkM k EI'D HeoOXoauMO H3yuyeHUE Kypca XUMHUU Ha
yray0iaéHHOM ypoBHE U3 pacuéra 5 4 B Henemo (340 4 3a aBa roga oOydeHus).
JIns ydy€ra TaHHBIX BAPUAHTOB K MPEIJIAracMOMy KypCy COCTaBIEHO TEMAaTHUUECKOE
IUTAaHUPOBAHKE KaK Ha 3 4, Tak ¥ Ha 5 4.

5. AMeroT y100HY10 H JIOTUYHYIO CTPYKTYPY
B Hauane kaxnoro maparpada MpPUBOAMTCS MPOOJEMHBIA BOIPOC, OTBET Ha

KOTOPBIN ydJamuecs MOTYT HaWTH TpH U3Y4YeHUH JaHHOro maparpada. JlaHHbIi
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BOIIPOC aKIICHTUPYET BHUMAHHUE YYAIIUXCS HA CYTH COJAEpXKaHus maparpada, a
YUUTEIIO TIOMOTAET CO3/]aTh MOTUBAIIUIO IS U3YyUEHUS HOBOM TEMBI.

HonayxupHbIM MIPU(TOM BBIICICHBl TEPMUHBI, CMBICII KOTOPBIX yUYalllUecs
JOJKHBI XOPOIIO MOHUMATh.

Kypcueom BbIIeNeHbl Ha3BaHUSI HEKOTOPHIX OpPraHUYECKUX BEIIECTB U
TEPMUHBI, HA KOTOPBIC YUUTEIIO U yUaAIUMCS HEOOX0AMMO OOpaTUTh BHUMAHUE.

B pamkax npuBelieHbI onpejesneHus, IpaBwia U (GOpMYyJIUPOBKH 3aKOHOB,
KOTOPbIE HEOOXOAUMO BBIyUYUTh HAU3YCTh.

Menkum mpudToM HaOpaH TEKCT, KOTOPBIN OYAET MOJE3€H ISl IOHUMaHUs
OCHOBHOT'O MaTepuala.

B koHie kaxmoro maparpada mepedyucieHbl OCHOBHBIE PAaCCMOTPEHHBIE B
HEM TMOHATHUS. DTO TMO3BOJISIET YYEHHKAM MPOBECTH pPeQIICKCHUIO, a YUHUTENIO0

AKICHTHUPOBAaTbh BHUMAHNC HAa HOBBIX ITOHATHAX.
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