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IHosicHUTEIbHAA 3AIIMCKA

@denepanbHBIA  TOCYTAPCTBEHHBIH  00pa30BaTENbHBIM  CTaHAAPT  OOIIETO
oOpa3oBaHusi, a TAaK)K€ OCHOBHBIE WJeW M ToNokeHus IIporpamMmbl pa3BUTUS U
dbopMUpOBaHUS YHHBEPCATBHBIX YUEOHBIX IEHCTBUU [JIsi CpemHero (IOJIHOTO)
o01mrero o0pa3oBaHusl COCTABISIIOT OCHOBY TpearaeMoi padoueil mporpaMmel.

DTa mporpamMma JIOTMYECKH MPOJOJDKAET MPOrpaMMbl MJii HAdyallbHOTO
00IIIero U OCHOBHOTO 001Iero o0pa3oBaHus B O0JACTH PAa3BUTHS BCEX OCHOBHBIX

BUOOB ACATCIBbHOCTU O6y‘-IaeMI>IX, npcacTaBJICHHBIX B HHX. Ona cocraBieHa ¢
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y4€TOM OCOOEHHOCTEH, KOTOpbIE OOYCIIOBIEHBI, B MEPBYIO OYEPEb, MPEAMETHBIM
COJIEP’)KaHUEM U MCUXOJIOTHYECKUMH BO3PACTHBIMU OCOOEHHOCTIMU 00y4aeMBbIX.

[lo3HaBarenbHast AESATENBHOCTh NMPHU HM3YYEHUU Kypca XMMHHM Ha 0a30BOM
YPOBHE WIpaeT BEAyIIyI0 pOJb B pPa3BUTUU OCHOBHBIX BHJIOB Yy4eOHOMU
JEeSATENbHOCTH CTAPLIEKIACCHUKOB: BIaJETh METOAAMHU HAyYHOTO MO3HAHMS, TIOJTHO
Y TOYHO BBIPaXXaTh CBOU MBICIIH, XapaKTepHU30BaTh, 00BACHATD, KIIACCUPUIIMPOBATH
XUMHYECKHUE O0BEKTHI, padOTaTh B rpyIIe, apryMeHTUPOBATh CBOIO TOUKY 3pEHUS,
HAXOJIUTh, UCTIONB30BaTh Pa3jIMYHbIEe UCTOUHUKH MH(OPMAIMK U TPEICTABIATH B
YCTHOM U MUCbMEHHOU pEUYr pe3ysIbTaThl €€ aHaau3a.

Opnna u3 3ama4 o0y4eHUs] B CPEIHEH IIKOJe — OMpEesICHHE AaibHeuIen
oOpa3oBaTeIbHOW TPACKTOPUU U OTBETCTBEHHOTO BBIOOpAa KU3HEHHOTO U
npodeccuoHanbHOr0 NyTH. [ns pemieHus 3Toi 3ajaud CTapIICKIACCHUKU TPH
U3yYeHUHU XUMHHU JOJDKHBI UCIIOJIb30BaTh MPUOOPETEHHBINA HA YPOKAX XUMHUHU OTIBIT
JEsITeIbHOCTH B Npo(heccoHaIbHOM cdepe U Ir000H KU3HEHHON CUTYAIHH.

ComacHO 00pa3oBaTeNbHOMY CTaHAAPTY, IVIABHBIC WeaU CpeoHe2o 00u4eco
o0pazoeanus CoCTOST:
1) B mnpuoOpeTeHHWH  3HAHMHA, YMCHHH W CIIOCOOOB  JCATCILHOCTH,

CIOCOOCTBYIOMIMX (DOPMHUPOBAHUIO IIEJIOCTHOTO TIPEICTABIICHUSI O MUPE;

2) B pa3BUTUH ONbITA Pa3HOOOpPA3HOW JCSATEIBHOCTH, CAMOIO3HAHUS W

CaMOOMNpeICIICHUS;

3) B OCO3HAaHHOM BBHIOOpE WHIMBUIYaJbHOW 00Pa30BATEIIBHON TPACKTOPUH U

podeCCHOHAIBHOM TESITEIHHOCTH.

Bonpiioit BkIaa B AOCTHXKEHHE ITHUX IEJeH CpeaHero oO0Iero oopa3oBaHUS
BHOCHT U3yYeHuUue XumMuu, KoTopoe Npu3BaHoO odecneuums.
1) dbopmupoBaHHE €CTECTBCHHO-HAyYHON KapTHHBI MHpa, B KOTOPOHM CHCTEMa

XUMHYECKHMX 3HAHUU ABJISICTCS €€ BaKHCHIIIUM KOMIIOHCHTOM,



2) pa3BuUTHE UHTEIJIEKTYaJIbHOTO u HPaBCTBEHHOIO [IOTCHIIMAJIA
CTapILEKIACCHUKOB, (OPMHpPOBAHME Yy HHUX OKOJOTHYECKHM TIPaMOTHOIO B

y4eOHOMU U npodheCCUOHATBHOMN JAeATeIbHOCTH, a TAaKXKe B OBITY;

3) oco3HaHHME Yy CTapUICKIACCHUKOB HEOOXOIMMOCTH B Pa3sBUTUH XUMHU H

XUMHYECKOW MPOMBIIIIEHHOCTH, KaK MPOU3BOAUTENIbHON CHIIbI OOIIECTBA;

4) moHMMaHHE HEOOXOMUMOCTH O0€30MacHOro oOpallleHHus C BEIIECTBAMU M

MarepuajiaMu, UCII0JIb3YCMbIMHU B HpO(i)GCCHOHaHBHOfI )51 HOBCCI[HCBHOfI KHU3HU.

Llenamu usyuenus xumuu 6 cpeoneil WKoj1e A6NAIOMCA’

1) BUIEHHE M MOHMMAaHUEC 3HAYUMOCTH XMMHUYCCKUX 3HAHUU I KaXJIOTO 4CHA
COLIMYMA; YMEHHE OIICHUBATh pazfNuyHble (DAKTHl M SBICHUS, CBSI3aHHBIC C
XUMHYECKUMU OOBEKTaMU U MPOIIECCAMU Ha OCHOBE OOBEKTHBHBIX KPUTEPUEB
U ONpeneiaEHHOW CHUCTeMBbl IeHHOCTeH, (GOpMyIupoBaTh U OOOCHOBBIBATH

COOCTBEHHOE MHEHHE U YOSKICHUE;

2) TIOHUMaHHE POJIM XMMHUHU B COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa
Y UCIOJb30BaHNE XUMUYECKUX 3HAHUM I 0OBsICHEHUS] OOBEKTOB M MIPOIECCOB
OKPYXKAIOIIEH JTEMCTBUTEIBHOCTA — MPHUPOTHOM, COLMAIIBHOW, KYJIBTYPHOM,

TEXHUYECKOMN CPEJIbI;

3) dbopMupoBaHUe y CTapIICKIACCHUKOB IIPH M3YYCHUH XUMUHU OIBITA MIO3HAHUSA U
CaMOIIO3HAHUS C TIIOMOIIBIO KJIIOYEBBIX KOMIIETCHTHOCTEH  (KIIOYEBBIX
HABBIKOB), KOTOPbIC MMECIOT YHHBEpPCAJIbHOE 3HAYCHUC IS PA3JIMYHBIX BHJIOB
NEeATeIbHOCTH, — IIOMCKa, aHaju3a U 00pabOTKu MH(OpMAIMK, U3TOTOBJICHUE
MH()OPMAIIMOHHOTO TPOAYKTa M €ro MPE3CHTAllUH, NPHHATHS pPEIICHUH, |,
KOMMYHHUKATUBHBIX HABBIKOB, O€30MMacCHOr0 OOpalieHuss C BEIIeCTBAMH,
MaTepuajgaMyd M TMPOIECCaMu B MOBCEAHEBHOM JKM3HH W TpodeccroHalbHOU

ACATCIIBHOCTH.

MeToanueckue 0COOEHHOCTH Kypca
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Conepxxanue Kypca peanusyeTcs U3 pacyéta | 4 B Henenno. DTOT JIMMUT
BPEMEHH M 00YCIaBIMBAET Psii METOIMUECKUX OCOOEHHOCTEN Kypca.

N3yuenne xumMum Ha 0a30BOM ypOBHE amnpuopd HE  TOTOBUT
CTapuIeKIacCHUKOB K cnade EI'D mo xumuu. [loatomy B mocTpoeHMHM Kypca
UCIIOJIb30BaH  @HMPONOUEHMPUYECKUIL NOOX00, TIPU KOTOpPOM OOydeHue
MpeaMeTy TMPOUCXOJUT Ha OCHOBE Yy4€Ta HMX HWHTEPECOB, CKIOHHOCTEH U
0COOEHHOCTEW, BMECTO XeMUOUECHMPUUECKO20 NOOX00d, TIPU KOTOPOM 00ydYeHHe
XUMUU CTPOUTCS Ha OCHOBE NMPUHIIMIIOB U METOI0B TTO3HAHUS CAMON XUMUU.

Huzkass MoTuBarusi U3y4eHUST XUMHHU  OOJIBIIMHCTBOM  YYaIIUXCs
T'YMaHUTApHBIX, (U3UKO-MATEeMaTHYECKUX KJIACCOB W INKOJ OOycioBieHa €&
CTaTyCOM KakK HeNnpo(WIbHOW IUCHUIUIUHBL. [l03TOMY C 1E/bI0 TOBBIICHUS
UHTEpeCa K XHMHUU Yy TaKuX CTapHICKJIACCHUKOB MIPEIYCMOTPEHO YCHUJICHHE
IPUKIATHOTO Xapakmepa COJIEpPXKaHWs W TI03HABATEIILHOW JEATEILHOCTH IPHU
oOy4eHHH JaHHOTO Kypca, T. €. CBS3M XUMUHU C MMOBCEIHEBHOM KU3HBIO YETOBEKA.
Tak, B Kypce oprannueckoil XMMUU Ha 0a30BOM ypOBHE MpeaJiaracTcs U3ydeHue
paznena  «OpraHudeckas XUMHUS U OOIIECTBO», KOTOPBHIA  3HAKOMHUT
CTapIIEKJIACCHUKOB C OCHOBAMH OMOTEXHOJIOTUU M XHUMUU TOJUMEPOB. A B Kypce
oOmielt XuMuu B pasjienie «XUMUS U COBPEMEHHOE OOIIECTBO» pacCMaTpUBACTCSA
TeMa «XHUMHUYECKasi TPaMOTHOCTh, KaK KOMIIOHEHT OOIIeH KYJIbTYypbl YeIOBEKay,
dbopmMupyeTcst yBaKCHHE K HHCTPYKIIUAM I10 SKCITyaTallud OBITOBBIX MPUOOPOB H
MpenapaToB, a ¢ LENbI0 MNPABUIBHOTO YXOJa 3a TPUKOTAKHBIMH HU3ACIHUIMU
(4UCTKOM, CTUPKOM, CYIIKOM, YTIOKKOM ), — YMEHHE YATATh UX STUKETKHU.

VY4eOHbIlt MaTepuan Kypca XMUMHUHU Ha 0a30BOM YPOBHE M3JIOKEH HE B CyXOM
ouaakTHaeckoM (dopmare, a ¢ghopmame cobecedosanuss ¢ OOydJaOIIUMCS  HaA
OCHOBE pealu3alyyd MEXKIPEIMETHBIX CBS3€d C MHUPOBOM XYyJ0KECTBEHHOU
KYJIbTYpOU, TUTEPATYPOU, JINTEPATYPOU, UCTOPUEH.

VYcunenue rymaHutapuzaldd B OOYYEHMM XHMHHM B KJaccaXx M UIIKOJax
TYMaHUTApHOTO MPO(UIIs MPOBOJUTCA C TOMOIIBIO METOAOB, MPUEMOB U CPEICTB,
MPUMEHSIEMBIX MPU W3YUYECHHH TYMaHUTApHBIX AUCUUIUIMH. Hampumep, xopouumii

PE3YIbTAaT KaK I MHOCTPAHHOI'O A3bIKA, TaAK W IJId XHUMHH, I[aéT HCIIOJIBb30BaHUC



XAMHYECKOTO MaTepuaja Ha COOTBETCTBYIOIIEM SI3bIKE YYAIIUMHUCS IIIKOJ W
KJIaCCOB C YIIyONEHHBIM HM3YYE€HHEM HWHOCTPAHHOTO s3bika. Emé Oonbimit
s ekt s 060uX NMpeaMEeTOB OyAeT JOCTUTHYT, €CIM K MOA00PY XUMHYECKOTO
MaTepraia Ha MHOCTPAHHOM SI3bIKE IMPHUBJIICKAIOTCS W CaMH Y4YaIlluecs, KOTOPhIC
HaxoIsT W TMPEJCTaBIAIOT HMH(DOPMAIMI0O O PA3BUTUM XHUMHUYECKOW HAYKH H
MIPOMBITIVICHHOCTH B CTPaHaX M3y4aeMOTro S3bIKa U O POJIH YYEHBIX-XUMHUKOB ITHX
CTpaH TIPH TMOJTOTOBKE COOOIIEHWH W TIPE3CHTAIlMU TI0 3aJlaHuSIM PYOpPUKH
«Mcrmonp3yiiTe MOMOJHUTEIBRHYI0 WH(GOPMAIIMIO M BBIpa3UTEe MHEHUE». B CBOIO
ouepeb, ATO TO3BOJSICT pa3BHBaTh HMX WH(GOPMAIMOHHO-KOMMYHUKATHBHYO
KOMITETEHTHOCTb.

B knaccax ¢u3nKo-MaTeMaTHYEeCKOro MPO(MIS TEMBbI, CBA3aHHBIC ¢ (PU3HKOM
M3YyYar0TCs Ha OCHOBE aKTUBHBIX (opM (Oece, AUCIYTOB, YPOKOB-KOH(DEpPEHIINA),
YTO TMO3BOJIACT 3HAYUTCIIBHO YBEIWYUTH JIONK CAMOCTOSITCIIBHOW pabOThI
yuanuxcs. Tak, HanmpuMep, paccMaTpuBaeTcs y4eOHBIM MaTepuan Mo CTPOSHHUIO
aToMa U BEIIECTBA, HEKOTOPHIM acmleKkTaM (PU3MYECKON M KOJUIOMTHOW XUMUH,
ra3oBbIM 3aKOHaM. TakKoOW HWHTErpaTUBHBIM MOJAXO0J K OOYYEHUI0O XUMHUU Ha
0a30BOM ypOBHE U TMO3BOJIAET (POPMUPOBAThH IEJIOCTHYIO €CTECTBEHHO-HAYUHYIO
KapTUHY MHpa.

Xumuyeckuii IKcnepumenm u pacuémuvle 3a0ayu no gopmyaram u
ypaseHenuam B Kypce 0a30BOro ypOBHA H3-32 HEOOJBIIOrO0 JUMHUTA BPEMEHU
MCITOJIb3YIOTCSl HECKOJIBKO MHA4Ye, YEM B OCHOBHOM IITKOJIE M TIPH U3YYCHUH XUMHH
Ha yriayO0iaEHHOM YpOBHE.

VYBenu4eH yAenbHbIA BeC EMOHCTPAIIMOHHOTO HKCIIEPUMEHTA U YMEHBIIIEH —
nabopaTopHOTO ydeHHueckoro. [losToMy peKoMeHIyeM TIpu BBITIOJIHCHUH
JEMOHCTPAIIMOHHOTO JIKCIIEPUMEHTA IIUPOKO MPHUBJIEKATh YYAIIUXCS B KAYECTBE
aCCUCTEHTOB yuuTensi. Kpome 3Toro, ¢ 1eipl0 SKOHOMHH BPEMEHU W YCHIICHHS
HaTJISITHOCTH Ha ypOKax XWMHH TpeJjiaraeTcs MCIOIb30BaHNuEe BHICO()PAarMeHTOB
¥ BHJICOMATEpPHANIOB, a TAaK)KE KOJUICKIIUH, MOATOTOBIECHHBIX K KaXJIOMY YPOKY

XUMHUU Ha OCHOBE PUCYHKOB-KOJUIXKEH U3 Y4EOHUKOB.
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YtoObl peann3oBaTh B3aMMOCBS3b KAaU€CTBEHHOW M KOJMYECTBEHHON CTOPOH
M3Y4aeMbIX XUMUYECKUX OOBEKTOB, — BEILECTB M PEAKIHMIl, — pacy€THbIEC 3a7auu
no (opmynaM M ypaBHEHUSIM, HEOOXOJIHMMO TaKXe YBEIMYHUTb Y/ACJIbHBIA BEC
caMoCTOsITeIbHOM paboThl  yuamuxcs. C 3ToOM 1eibl0  pacu€THhIE 3ajlayH,
MpUBEIEHHBIE B KOHIE Kaxjoro mnaparpada y4eOHUKOB, OILICHUBAIOTCS U
KOMMEHTUPYIOTCS YYHUTENIEM Ha MPOTSHKEHMH 3—5 MHMHYT B Hadalle KaKJIOro
ypoKa.

Packpvimue cea3u u3zyuaemozo mamepuana c oyoyweii
npogpeccuonanvHoii  0eamenbHOCMbl0  GbINYCKHUKA  CPEOHell  WKObl
cnocoocmeyem yCuneHu0 MOMUGAUUU YUAuuxca K uyueHulo HenpoguibHnoii
oucyunaunsl. IOTO  MOXET  OBITh  JOCTUTHYTO  4Y€pe3  BBINOJHEHUE
CTapIleKJIACCHUKaMM 3aJaHuil ¢ oOuieit TeMatukoi «llonroroBpre cooOiieHue o
TOM, KaK CBSI3aHbI CBEJICHUSI KOHKPETHOU TeMbI ¢ BbIOpaHHOM Bamu BY3om unu c
Oynyiel mpodecCuoHaNbHOMN AESITeIbHOCTHIO.

Bonpmiyto posnb B MHTETpAalMM 3HAHUM CTApUIEKIIACCHUKOB MO XHUMHUHU U
OPYrUM TIpeIMETaM WUIpalT @uaocoghckue Kamezopuu u 3aKoHbl, HATIPUMED,
3aKOHBI IE€PEX0/la KOJIMYECTBEHHBIX OTHOUIEHWH B KAa4€CTBEHHbIE, €IUHCTBA H
00pBOBI TPOTHUBOIIOJIOKHOCTEH UM KAaTErOpHUsl «OTHOCUTEIILHOCTH UCTUHBIY. Tak,
B XOJI€ JUCKYCCHUM O CYTH MEPUOANYECKOr0 3aKOHA YYalIUecs NPUXOAAT K BBIBOIY
O MPUYUHHO-CJICJCTBEHHOM CBSI3M M3MEHEHUM CBOMCTB AJIEMEHTOB U 00pa3yeMbIX
MMM BELIECTB OT 3apsAN0OB M3 aTOMHBIX SJEP WIM O JBOMCTBEHHOM IIOJIOKECHUHU
BOJIOpoAa B mepuoauueckoil cucreme. Ilpum paccmorpeHun kiaccupukauuu
XUMHUYECKUX D3JIEMEHTOB U 00pa3yeMblX UMH MPOCTHIX BEIIECTB (METAIbl U
HEMETaJLTbl) U COCTMHEHNUN (OKCHIBI ¥ THIPOKCH]IBI) Ha OCHOBE OTHOCHTEIBHOCTH
VMCTUHHOCTH OOYy4YaroIlMecs] OCO3HAHHO pacCMATPUBAIOT 0a30BbIE MOHATHS Kypca:
CTPOEHUE aTOMAa U BUJIbl XUMHUUYECKHUX CBSI3E€H, TUITBI KPUCTAILNIMYECKUX PELIETOK U
(dbH3UYEeCKUe CBOMCTBA BEIIECTB, aM(POTEPHOCTb.

OnuH yac B Heaemro, OTBEAEHHBIM Ha M3y4YEHHE Kypca, NPEearnosgaract
LIMPOKOE  HCIIOJIIb30BAHUE  JICKUUOHHO-CEMUHAPCKOU  (Popmbl  npoeedenus

yueonvIX 3auAmuil. ITO MO3BOISET CTAPUICKIACCHUKAM HE TOJIbKO 3(()EKTUBHO
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YCBanBaThb COACPKAHUC KypCd, HO U T'OTOBUT HUX K IMPOJOJIKCHUIO 06pa3013aHI/1;1 B

BBICIIEH IIKOJIE, T/I€ TaKas popma npeodiaamacT.

OO01mas xapakTepucTHKa Kypca

OcoOeHHOCTH  comep)KaHUA W METOAMYECKOTO TIOCTPOSHHUs  Kypca
copmupoBansl Ha ocHoBe PI'OC COO.

1. Conmeprkanue Kypca BBICTPOCHO JIOTHYHO W JIOCTYITHO B COOTBETCTBHH C
CHUCTEMHO-/IeATETHHOCTHBIM TMOJIXO/IOM Ha OCHOBE MEPAPXHUU YIEOHBIX MPoOIeM

2. B 10-om knacce CTaplICKIACCHUKU 3HAKOMSTCA C OOraTrbiM MHUPOM
OpPTaHWYECKUX BEIIECTB Ha OCHOBE PEAJIM3AINU WICH B3aUMOCBSI3H XUMHUYECKOTO
CTPOCHHUS 3TUX BEIICCTB C UX CBOHCTBAMHU W IPUMCHECHUEM

3. Conepxanue kypca oOmeid xumuu B 1l-om Kiacce CIoOcCOOCTBYET
(bOPMHUPOBAHUIO CIMHOW XMMHYECKOW KAapTUHBI MHPA y BBITYCKHHKOB CPCIHCH
MIKOJIBI TYTEM PAcCMOTPEHUsi OOMUX JUIsi HEOPTaHMYECKOW W OpraHUYecKOu
XUMHUM NIOHATHH, 3aKOHOB U TEOPUU.

4. VIzyuenue Kypca IpOBOAMTCS HAa OCHOBE COYETAHUS TEOPUU U MPAKTUKHU
npo0OJieMHOT0 00yUYeHUs U MOJIaui MaTepHaia B JIOTUKE HAyYHOTO MO3HAHUS.

5. Teopetnueckue MOJIOKEHUS Kypca HIUPOKO TOJIKPETUICHBI
JEMOHCTPAIUOHHBIMM ~ XUMHUYECKUMHU  DKCIIEPUMEHTaMH,  J1abOpaTOPHBIMU
OTIBITAMU Y MTPAKTUYECKUMH pabOTaMH.

6. Peanusyercss mHTErpaiusi coaepkaHus Kypca ¢ MpeIMeTaMH HE TOJBKO
€CTECTBEHHO-HAYYHOTO, HO M TYMaHUTAPHOTO IIUKIIOB.

7.  JloCTWKEHMIO TPEIMETHBIX, METANpPEeIMETHBIX H  JIMYHOCTHBIC
pe3ynbpTaToB CHOCOOCTBYET cucTeMa 3afaHuil B (opmare peduieKCuu: MpOBEphTE
CBOM 3HaHWS, TMPUMEHHUTE CBOW 3HAHUS, WCIOIB3YUTE JOTOTHUTEIBHYIO
WH(OPMAIIHMIO ¥ BBIPA3UTE MHECHHE.

8. PackpbIBaeTcs pojb POCCHUMCKUX YYEHBIX B CTAHOBJICHUH MHUPOBOM
XAMUYECKOW  HAyKH, 9YTO CIIOCOOCTBYeT BOCMUTAHUIO TATPUOTH3MA U

HaIIMOHAJLHOW CaMOMICHTHU(PUKAITUY.



10

9. Kypc peanusyer cBA3b yuyeOHOW MAUCHUIUIMHBI C KU3HBIO, YTO
CIIOCOOCTBYET YCHJICHHUIO MOTHBAIIUU YYAIIUXCS K HW3YYCHHIO HEMPOPUIBLHOU
XUMUU 4Yepe3 paACKphITUE CBSA3M M3y4aeMoro wmarepuana ¢  Oymymiei
o0pa3zoBarelbHON TpaeKTOpUen u MpodecCUoOHATLHON NeATeIbHOCTH.

10. B Kkypce mTpencTaBiIeHbI COBPEMCHHBIC HANPABICHHUS Pa3BUTHUSA
XUMHYECKOW HAyKH ¥ TEXHOJOTHH.

11. B kypce Hanum oTpakeHUe OCHOBHBIC COICPKATCIBHBIC JIMHUH:

o «Bewecmeo» — 3HaHUS O COCTaBe, CTPOCHHH, CBOMCTBaX ((PU3NUECKUX,
XAMHYECKUX M OWOJIOTHYECKHUX), HAXOKJICHHH B TIPUPOJAE M TOJYyYCHUH

BAKHEHUIIINX XUMHYCCKUX BCIIIECCTB,

o «Xumuueckasa peakyua» — 3HAHMS O IpolieCCax, B KOTOPBIX IPOSBIISIOTCS
XMMHYECKHE CBOMCTBA BEIECTB, YCJIOBHUSX HX MPOTEKaHUS M crHocobax

YHPpaBJICHUS UMH,

o «IIpumeHeHue eeuiecme» — 3HAHUA B3aHMMOCBA3H CBOMCTB XHMHYECKUX
BCIICCTB, HanoOoIIee HUCIIOJIb3YCMBIX B 6BITy, IMPOMBINUJICHHOCTH, CCJIIBLCKOM

XO35MCTBE, 3PABOOXPAHCHUH U HA TPAHCIIOPTE;

o «3bIK Xumuu» — CUCTEMa 3HAHUW O BAXHEHIIMX TOHATHSAX XUMUU W
XUMHYECKOW HOMEHKJIAType HEOPraHMYEeCKUX W OpPraHWYECKUX BEHIECTB
(UIOITAK wu TpuBHanbHOI); BIAJICHUE XUMHYECKOM CHUMBOJIMKOM U €€
OTpaXCHHEM HA MHUChME, —XUMUYECKUMH 3HaKaMH (CUMBOJIamMu), (GOPMYIbI U
YpaBHEHHMsI, a TakKe MpaBuiia repeBona MHPOPMAIUU C POAHOTO SI3bIKA Ha

SI3IK XUMUH B OOPaTHO.

MecTo npeamera B yueOHOM IUIaHe
Kypc xmmum B cpenHenl mkone mnpegycmarpuBaetca DenepanbHbM
rOCYIlapCTBEHHBIM  00pa30BaTEeNbHBIM  CTAHJAPTOM KaK COCTaBHas  4acTh
npeIMeTHON o0nacTh « ECTeCTBEHHO-HAYYHBIE IPEAMETBDY.
X¥MHS BKIIIOYEHA B pa3ziesl 0a3uCHOro y4eOHOro IUIaHA CPEJHEH IIKOJIbI

«Copnepxanue, QopMupyemMoe ydacTHUKaMH 0OOpa30oBaTEIbHOTO IIPOIIECCay,
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MOATOMY OOyYaroluecs MOTYT BbIOpaTh XUMHUIO KaKk Ha 0a30BOM, TaK W Ha
yOIyONEHHOM  ypOBHE WM K€, B KaueCTBE aJBTEPHATUBBI  BHIOPATH
MHTETPUPOBAHHBIN Kype «EcTecTBO3HaHUEY.

B OGasucHom yueOHOM 1miaHe o0O0IIE00pa30BaTeNbHBIX —OpraHu3aIun
M3y4YeHHE XMMUU MPOBOAUTCS U3 pacuéTta 1 yac B Henemo (70 vacoB 3a 1Ba roaa
oOydeHus), B COOTBETCTBUM C KOTOpPHIM U pa3paboTaHa JaHHas padouas

nporpaMma 1o XMMHH JIJIsl CpeJIHero oo1iero o0pa3oBaHus Ha 6a30BOM ypOBHE.

.HI/I‘IHOCTH]:IB, METANIPCAMETHDBIC U MIPEAMECTHBIC PE3YJIbTAaTbl

OCBOEHHUS Kypca
OOydeHne XMMUU B CpefHEH MIKose Ha 0a30BOM ypOBHE MO JaHHOMY KYypCy

CIIOCOOCTBYET ~ JOCTHKEHHMIO  OOyYalOIIMMHCS  CHENYIOUUX  JIHYHOCHHBIX

De3yibmamos:.

1) yyBcTBa TOPAOCTH 3a POCCHHMCKYIO XHMHYECKYIO HayKy M OCO3HAHHE

POCCHIICKON TPaKIaHCKOM MIAEHTUYHOCTH — 8 YEHHOCHHO-OPUEHMAYUOHHOU

cghepe;

2) 0co3HaBaTh HEOOXOMUMOCTh CBOCH MMO3HABATECIBHOW JCSTEIBHOCTH U YMCHHE
yIpaBIATh €10, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpa3OBaHUIO Ha
NPOTSOKEHUM BCEH JKM3HU, MMOHMMAaHUE BaXHOCTH HEMPEPHIBHOTO 00pa30BaHMS
Kak (pakTopy ycrenrHon npodecCuoHaabHONH M OOIIECTBEHHON JESITEIIBHOCTH;

— 6 nozHasamenvHol (KOTHUTUBHOMN, MHTEJUIEKTYaJIbHON ) cghepe

3) TOTOBHOCTh K OCO3HaHHOMY BBIOOpDY JallbHEHIICH 00pa30BaTeIbHOM

TpaekTopuu Win chepbl MpodhecCHOHATHFHON ACSTENIBHOCTH — 8 mMpPY0o8oll

cghepe;

4) HempwsTHEC BPEIHBIX NPHUBBIYCK (KYpeHHS, YHOTPEOJCHHUS ajKOTOJNS W
HApKOTUKOB) Ha OCHOBE 3HAaHUW O TOKCUYECKOM U HAPKOTUUYECKOM JEHCTBUU

BEILIECTB — 8 cqhepe 300posvechepediceHusi U 6e30NACH020 00pa3a HCU3HU,

Memanpeomemuovimu pe3yibmamamu OCBOCHUS BbINYCKHUKAMHU CpPEIHEH

IIKOJIbI KypCa XMMHWH ABJIAIOTCA:



1)

2)

3)

4)
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UCNONIb306aHUe OCHOBHBIX METOJOB TO3HAHUS (OMpENEeNeHHEe HCTOYHHUKOB
y4eOHOU 1 HaydyHOU uH(dOpMaIY, MOdydeHue 3To nHpopmaluu, e€ aHaaus3, u
YMO3aKJIIOYEHHs] Ha  €ro  OCHOBE, M3rOTOBIEHHE M  Npe3eHTauus
MHQPOPMAIIMOHHOTO MPOJYKTa; MPOBEACHUE DKCIIEPUMEHTa, B TOM YHWCIEC W B
IpoLecce MCCIEN0BATEIbCKON JIESITEIbHOCTH, MOJEIMPOBAHUE H3Y4aeMbIX
00BEKTOB, HAOJIIOJICHUE 32 HUMH, UX U3MEpeHHEe, (PUKCAIHS Pe3yIbTaTOB) H UX
npumeHenue  JJiA  TOHMMAaHUSA  Pa3IMYHBIX  CTOPOH  OKpYXKarolen

ﬂeﬁCTBHTeHBHOCTH;

gnaoenue OCHOBHBIMH HWHTCJUICKTYAJIbHBIMU OIICpaAlIuAMU (aHaJII/IS N CHHTC3,
CPaBHCHHUC U CUCTCMATHU3alIUA, O606III€HI/I€ N KOHKpCTHU3aIlH:, KJIaCCI/I(l)I/IKaIII/ISI
)51 ITOUCK aHaJIOI' OB, BBIABIICHUC MPUYINHHO-CJICACTBCHHBIX CBHBGﬁ,

(GopMyIHpOBKA TUIOTE3, KX MPOBEPKa U (HOPMYITUPOBKA BHIBOIOB);

nosHaxue OOBEKTOB OKpyXammero MHupa B INIAHC BOCXOXKACHHUA OT

a0CTPAaKTHOTO K KOHKPETHOMY (OT OOIIIEero Yepe3 4YacTHOE K CAUHUIHOMY);

CnOCOOHOCMb BBIJIBUTATh WJACH U HAXOAHWTh CPEJCTBA, HEOOXOAUMBIC IS HX

JIIOCTHIKCHHUS,

5) ymenue GopMynupoBaTh LEIH M ONPEACIATH 3a7a4l B CBOCH MO3HABATEILHON

6)

NESITEIbHOCTH, OMNPEAETATh CPEACTBA ISl JOCTHKEHHS LEJIEH W PEUICHUS

3a/1a4;

onpedensams  pa3HOOOpa3HblEe  WCTOYHUKMA  TONYYEHHUS  HEOOXOAMMOM
XUMHUYECKOW MH(OpMAINH, YCTAHOBJIEHUE COOTBETCTBHSI COAEPIKAHUS B (JOPMBI

npeacTaBieHus MHPOPMAIIMOHHOTO MPOAYKTA ayIUTOPHH;

7) ymeHue POTYKTHBHO OOIIATHCS W B3aUMOCHCTBOBATh B IIPOIIECCE COBMECTHOM

ACATCIbHOCTH, YYMTBIBATH IIO3WMIOHWKN JAPYIUX Y4YaCTHHUKOB JACATCIBHOCTH,

3¢ PekTuBHO pa3zpemniath KOH(IUKTHI;
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8) comosnocmv K KOMMYyHUKanuu (TIPEICTABIATH PE3YAbTAThl COOCTBEHHOW

MO3HABAaTECIbHOU ACATCIIBHOCTH, CJIBIIIATh u CJlIymaTb OIIITIOHCHTOB,

KOPPEKTUPOBATh COOCTBEHHYIO MO3UIIHIO);

9) ymenue wWCNONB30BaTh CpPENCTBA WH(POPMAIMOHHBIX U KOMMYHHUKAIIMOHHBIX

texHonoruil (nanee — MKT) B perieHrr KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U
OpraHU3alMOHHBIX 3a/la4 ¢ COONIOIEHUEM TPEOOBAHUN HPrOHOMUKH, TEXHUKHU
0€30MacHOCTH, TUTUEHBI, PECYPCOCOEPEKEHUs, TPABOBBIX U ITHUYECKUX HOPM,

HOPM MUH(POPMAITMOHHOM 06€30MaCHOCTH;

10) gnaoenue S3bIKOBBIMU cpeacrBamMmu, B TOM YHUCIIC W A3BIKOM XHUMHH —

YMCHHUC ACHO, JIOTUYHO M TOYHO H3JIaraTb CBONO TOYKY 3PCHHA, UCIIOJIB30BATH
AJICKBATHBIC A3BIKOBBIC CPCACTBA, B TOM UYUCIIC U CHMBOJIBHBIC (XI/IMI/I‘IGCKI/IG

3HAKHU, GOPMYJIbI U YPABHEHUS).

Ilpeomemnvimu pesynomamamu u3y4eHUss XMMHUU Ha 0a30BOM ypOBHE Ha

CTYIICHU CPCIHECTO O6III€FO 06paBOBaHI/I}I ABJIATOTCA CIICAYIOIIHUEC PC3YIIbTAThI.

1.

B no3naBareabHol cdepe:

snanue (noHuManue) TEPMUHOB, OCHOBHBIX 3aKOHOB M BaXKHCHIIMX TECOPUI

Kypca OpraHHuYeCKON U O0IIeH XUMUH;

YMeHue HAOIOAATh, OMMUCHIBATh, (PUKCUPOBATH PE3YJIbTATHI U JEJaTh BBHIBOIbI
Ha  OCHOBE  JIEMOHCTPAILIMOHHBIX W  CaMOCTOATENBHO  ITPOBEIEHHBIX
AKCIIEPUMEHTOB, MCHOJB3Ysl JIsI 3TOrO POAHON (PYCCKUM WM WMHOM) SI3BIK U

A3bIK XUMHUU,

ymenue KJIaCCI/I(l)I/II_[I/IpOBaTB XUMHUYCCKHUC OJICMCHTEBI, IIPOCTBIC BCIICCTBA,

HCOPraHM4eCKHUE U OPraHu4eCKHUC COCAMHECHHUA, XUMHUYCCKHUEC IIPOLIECCHI,

VMeHue XapaKTepU30BaTh OOIIME CBOMCTBA, TMOJY4YEHUE UM TPHUMEHEHHE
W3YyYEHHBIX KJIACChl HEOPraHWYECKUX W OPraHUYEeCKHX BEIIECTB M HX

BKHEHUIIUX MPEICTABUTEIICH;
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5. onucwvieamo KOHKPETHBIC XMMHWYCCKUC PCAKIOWH, YCIOBHUA HUX IPOBCIACHHA U

YIPABJIECHUS XUMHYECKAUMU IPOLIECCAMHY;

6. ymeHue MPOBOIUTH CAMOCTOSTEIILHBIM XUMUYECKHUI IKCIIEPUMEHT U HAOJIIOIaTh
JEMOHCTPAIIMOHHBIN IKCIIEPUMEHT, (PUKCUPOBATh PE3YAbTaThl U J€JIaTh BHIBOJIBI

M 3aKJIFOYCHUS 110 pe3yIbTraraM,

[. npocHo3upoéamsv CBOWCTBA HEHU3YUYEHHBIX BELIECTB [0 AHAJOTUU CO

CBOMCTBaMU HN3YUYCHHBIX HAa OCHOBC 3HAHHA XUMHWYCCKUX BaKOHOMepHOCTeﬁ;

8. ompedensmvs UCTOUHUKH XUMUYECKOW HMH(OpMaIMu, rnoiydarb €€, MpoBOJUTH

aHaJIn3, U3roraBJINBATh HH(bOpMaIIHOHHBII;'I IPOAYKT U IPEACTABIATH €TI0,

9. ymemv  nonvzogamvcs  00s13aTENBHBIMU  CIIPABOUYHBIMH  MaTepHaJIaMH:
[Tepuonnueckoit cucremoit xumuueckux sneMeHToB JI. . Menneneesa, Tabnuieit
PacTBOPUMOCTH, HJIEKTPOXUMUUYECKUM PSJAOM HANPSHKCHUNM METAJUIOB, PSI0M
ANEKTPOOTPULIATEIBHOCTA — JJIsl XapaKTEPUCTUKHU CTPOEHHUS, COCTABa U CBOMCTB
aTOMOB XUMHYECKHX 3JIeMeHTOB |—IV meprogoB u 00pa30BaHHBIX UMM MPOCTHIX U

CJIOKHBIX BCIICCTB,

10. ycmanoenenue  3aBUCMMOCTH  CBOMCTB M NPUMEHEHHS  BaXXHEHIIMX
OpPraHUYEeCKUX COCAUHEHUNW OT HUX XHMHUYECKOIrO CTPOEHHs, B TOM YHUCIE U
00YyCTIOBJIICHHBIX XapaKTePOM 3TOTO CTPOECHUS (IIPEeleTbHBIM WM HEMpPeaelbHbIM )

Y HaJIM4ueM (PyHKIIMOHATIBHBIX TPYIII;
11. mooenuposanue MoieKyn HEOPraHUUECKUX U OPTaHUYECKUX BEIECTB;

12. nonumanue XUMUYECKON KapTHHBI MUPA KaK HEOTHEMIIEMOM YaCTH IEIOCTHOM

HAay4YHOW KapTUHBI MUPA.

. B neHHOCTHO-OpHeHTANHOHHOMH cdepe — dopmupoBaHue COOCTBEHHOM
MO3UITMU MPU OLIEHKE MOCIEACTBUHN Il OKPYKAIOIIEH Cpeibl JeITeIbHOCTH
YeJ0BeKa, CBA3aHHOM C TPOM3BOJCTBOM M TNEPEPabOTKON XHUMHUUYECKHX

MPONYKTOB;
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I1l. B TpynoBoii chepe — nposedenue XUMHUUECKOTO SKCIIEPUMEHTA; passumue
HaBBIKOB ~ Y4Y€OHOW,  IPOEKTHO-UCCIENOBAaTEIbCKOM U TBOPYECKOU

ACATCIBbHOCTHU IIPH BBITIOJIHCHUN HHAWBUAYAJIbHOT'O ITIPOCKTA 110 XUMUU;

IV. B cdepe 310poBoro odpasa ,u3sHu — cobOnodenue TpaBuil 0€30MACHOTO
oOpaleHusi ¢ BEIIeCTBaMH, MaTepHallaMy; OKa3aHWE TEePBOM MOMOIIU TpU
OTpABIICHUSAX, OKOTaX W TpaBMax, MOJIYYCHHBIX B pe3yJabTare HapyIICHUS
NpaBUJI TEXHUKH 0€30MaCHOCTH MpH paboTe ¢ BEUIECTBAMH U JIA0OPATOPHBIM

000pynOBaHUEM.

Conep:xkanue kypca 10—11 kinaccoB. ba3oBblii ypoBeHb

ConepxaHue Kypca XapaKTepU3YeTCsS IICJIOCTHOCTBIO M CHCTEMHOCTBIO
y4eOHOTo TpeaMeTa, Ha OCBOEHHUE KOTOPOTO OTBEICHO KECTKO JTUMUTHUPOBAHHOE
y4eOHOEe BpeMs.

ITepBas yacTh Kypca (10 kacc) nmocpsiieHa OPraHUuIeCKUM COCTUHECHMSIM, a
BTopas (11 kiacc) — olrielt XuMuHu.

CTpyKTypHpOBaHHE Kypca OpPraHWYECKOW XHMHUHU OIpeAeiseTcs HISSIMU
TEOPHH pa3BUBAIONIETO 00ydeHUs: DnbkoHMHA U B. B. JlaBbI10Ba ¥ CTAaBUT LIEIBIO
pa3BUTHE Yy4YaIIMXCAd HENpOMWIBHBIX IO OTHOIICHWI0O K XHMHH KJIaCCOB
cpencTBamMu yuyeOHOH muciuIuinHbl. [loaToMy BHauajie paccMaTpHBAIOTCS KpaTKHE
TEOPETUYECKHE CBEIEHUS O CTPOCHWH, Kiaccupukamuu ©  crmocobdax
dbopMHUpOBaHUS HA3BaHMK OPraHMYECKHX COCIMHEHHH, 00 0COOEHHOCTAX
MPOTCKAHUS OPraHWYCCKUX PEAKIUA B CPAaBHCHHH C HM3YYCHHBIMH B OCHOBHOM
ITKOJIC TUIIAMU XUMHUYECKHX PEaKIui ¢ ydacTHeM HEeOpraHWYecKuX BemiecTB. Ha
Ha4YaJlbHOM JTalle PACKPHIBAIOTCS TNPHYMHBI MHOTO00pa3us OpPraHHYEeCKHX
COCMHEHUM.

Jlanee paccMaTpuBalOTCS OCHOBHBIE KJIACChl OPTaHUYECKUX COCAMHEHHN —
VIJIEBOIOPOJOB (QJIKAaHOB, AJKCHOB, JIMCHOB, aJIKKHOB, apCHOB) U MX IPHUPOIHBIX

HMCTOYHUKOB (MPUPOJIHOTO raza, HEMTH MU KAMEHHOrO YyIjisl). OTO IMO3BOJSET
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3aKpENUTh OCHOBHBIE MOJOKEHUSI TEOPUU XUMHUYECKOTO CTPOEHHUSI OPraHUYECKUX
coenuHenui A. M. bytieposa.

3areM CBENECHUS O 3aBUCHUMOCTH CBOMCTB OPTaHMYECKHX COEAMHEHUN OT UX
CTPOECHUSL PA3BUBAIOTCS IPHU PACCMOTPEHUM KJIACCOB KHUCIOPOICOAEPKAIINX
coelMHEeHU! (cnupToB, (EeHoNa, ajabAETUI0B, KapOOHOBBIX KHUCIOT, CIOXHBIX
5(GUpOB, XKUPOB U YIVIEBOJOB) M a30TCOJEPKAILIUX OPraHUYECKUX COEAMHEHHI
(aMMHOB, aMMHOKHCIIOT, OEJTKOB M HYKJIEMHOBBIX KHCJIOT).

Wnero nenenonaranus, T. €. OTBETA HA BOMPOC O POJIM OPraHUYECKOW XUMUU
B JKM3HM COBPEMEHHOrOo OOUIECTBAa, pealu3yeT 3aKIIoYMTeNIbHAs IvlaBa Kypca
«Opranuueckas XuMus 1 o01iecTBo». B Heil oOyuaroiuecs 3HAKOMSITCSA C TAKUMU
BAXHBIMH B TMPAKTHYECKOM W OHMOJOTMYECKOM OTHOIIEHWU BEHIECTBAMHU H
MaTtepuajgaMu, Kak TJIacTMacChl M BOJIOKHA, (PEpPMEHTBI, BUTAMUHBI, TOPMOHBI U
JIEKapCTBa, a TAKXKE C TOCTHHKEHUSIMH OMOTEXHOJIOTHH.

WNnen Teopun pas3BuBaIiero oOy4yeHUs MOJOXKEHbI U B OCHOBY  Kypca
oOmelt XuMun. Y CTaplIeKIacCHUKOB (GOpPMUPYETCS LETOCTHOE MPEJCTaBICHUE O
XUMUYECKON HAYKE U XUMUYECKOM MPOU3BOJICTBE, a TAKIKE O €UHON €CTECTBEHHO-
HAyYHON KapTMHE MHpa, B KOTOPOM XHMMHUYECKas KapTHHA MuUpa SBIsSETCS €&
HEOTHEMJIEMOM YacCThIO.

B kypce oOmeil XxuMuu BHayaje ydalluecs 3HAKOMATCS TOCICIHUMU
JTOCTIKEHUSAMH B OOJAcCTH HM3Y4YEHHUS aToMa, Y3HAIOT O COBPEMEHHBIX METOJax
MO3HAHUS CTPOEHUS aToMa, YIIIYOJISSIOT W PACIIMPSIOT 3HAHWS, TOJyYeHHBIC B
Kypc€ OCHOBHOW IIKOJBI, O CTPOCHMM aroMa M BEUIECTBA HAa OCHOBE
[lepuognueckoro 3akona u llepuommueckoit cucrems J[. WM. MennaeneeBa, 00
oO0IMX CBOWCTBaX KJIACCOB OPTaHMYECKUX ¥ HEOPTaHWMYECKUX COCIMHCHUM
(KUCIOT,  OCHOBaHWM, aM(pOTEPHBIX COCAWHECHHWI) B  CBETE TEOPUU
ANEKTPOJIUTUYECKON TUCCOLMAIIMY U MPOTOHHOU TeopuH. [lanee paccmarpuBaercs
KJIacCU(pUKAIUSl XUMUYECKUX PEaKIUid B OPraHUYeCKOM W HEOPraHU4eCKOM
XUMHM. 3aBEpIIACT KypC 3HAKOMCTBO CTapUICKIACCHUKOB C NEPCIEKTUBAMU

Pa3BUTHUA XUMHYECKOMN HayKHl MW XHMHYCCKOI'O IIPOU3BOACTBA, C HpO6J'ICMaMI/I
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OXpaHbl OKPYXKarolIed CpeAabl OT XUMHYECKOIO 3arpsi3HEHUST W MOYyTSIMH HX

peleHus.

Conepskanue kypca. 10 kiacc. ba3oBbiii ypoBeHb
Teopua cmpoenus opzanuueckux coeounenuit A. M. Bymaeposa.
IlIpeomem opzanuueckon xumuu. OpeanHuuecKkue gewjecmsa. npupootuvle,
uckyccmeeHmvle u cunmemudeckue. OcobeHHocmu cocmaea u cmpoeHus
opeanuueckux eewjecme. Bumanusm u ezo kpax. Ilowamue 06
Y211e8000p00ax.
OcHOBHBIE TOJIOKEHUSI TEOPUM XMMHUYECKOro crpoenuss bytieposa.
BanentHocts. CTpykTypHble (QOpMYIbI — TOJHBIE U COKpaIEHHBIE.
[Ipocteie (omuHapHBIE) W KpaTHbIC (JABOMHBIE W TPOWHBIE) CBSI3U.
N3omepsl u nuzomepusi. BzaumHoe BisiHUE aTOMOB B MOJIEKYIIE.
Jlemoncmpayuu.  Hexotopble — o0mme  XUMHUYECKHE  CBOMCTBa
OpraHMYeCKHUX BEIIEeCTB: HMX TOpEHHEe, IUIaBICHHE U OOYIJIMBaHUE.
Monenu (mmapocTepkHeBble U OOBEMHBIE) MOJEKYJA OPraHUYEeCKUX
COEMHEHUN pa3HbIX KiaccoB. OmpelesieHne 3IIEMEHTHOIO COCTaBa
OPraHUYECKUX COCTUHECHUM.
Jlabopamopnvie onvimwbi. VI3rOTOBICHHUE MOJIEJIE  OpPraHUYECKUX
COEIMHEHNH.
YriieBoaopoabl M UX NPUPOAHBIE HCTOYHUKHU
Ipenensuble yriueBoaopoabl. Ankanbl. OnpeneneHue. ['omMomorudeckui psia
alKkaHoB W ero o6Omas ¢opmyna. CTpyKTypHas U30MEpHs YIIEPOTHOU IICTIH.
Panukanel. Homenkmarypa ankaHoB. XMMHUYECKHE CBOMCTBA AJIKAHOB: TOPEHUE,
peakuu 3aMelleHusl (raJloreHUPOBaHUE), PEAKIUS Pa3JIOKEHUS] METaHa, PeaKIus
JNETUIPUPOBAHUS TaHA.
HenpenenabHble yriueBomnopoabl. AJIKeHbl. OTWUJIEH. [OMONOrMYecKuil psn
ankeHoB. Homenkiarypa. CtpykTypHas uzomepud. lIpoMbllieHHOE MONTydYeHUE
AJIKCHOB: KPEKUHT M JETUAPUPOBAHUE AJIKaHOB. Peakums neruaparaiuu 3TaHOIA,

KaK J1aboparopHbI crmoco0 MoNydeHusi STWieHa. Peakiuu NpUCOEIMHEHUS:
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TUApaTanvs, THAPOTAJIOTEHUPOBAaHUE, TaJOTCHHUPOBAaHUE,  IOJIMMEPHU3ALNH.
IIpaBuiio MapkoBHUKOBa. OKuUCIEHHE alIKEHOB. KadyeCTBEHHBbIE peakUUHd Ha
HETPEAEIbHBIE YIIIEBOAOPO/BI.

Aaxkaguenbl. Kayuykn. Homenknarypa. Conpsbxk€Hnble queHbl. byranuen-1,3,
m3onpeH. Peakuusa JleGenesa. Peaknuu mnpucoequHeHus: ankagueHoB. Kayuykw:
HaTypaJibHbI{, CUHTeTHYeckue (OyTaJueHOBBIN, W3O0MPEHOBBIN). Bynkanuzamus
kayuyyka. Pe3auna. D00HMUT.

Aakunbl. OOmas  xapakTepucTHKa romosioruueckoro psaa. CrnocoObl
oOpa3oBaHusl HAa3BaHWUN AJIKMHOB. XMMHUYECKHE CBOMCTBA alleTUJICHA: TOpPEHUE,
peaKuuu NPUCOEANHEHHUS: THIPOTAIOTEHUPOBAHUE, TaJJOTEHUPOBAHUE, THIPATALIUS
(peakust KyudepoBa), — ero moiydeHue M TpUMEHEHHE. BUHUIXIIOpUI U €ro
NOJIMMEpPU3aLMs B TOJUXJIOPBUHUIL.

Apenbl. beH3011, Kak NpeICTaBUTENb apOMATUYECKUX YIIeBoAoponoB. CTpoeHue
€ro MOJIEKYJIbl W CBOMCTBAa (U3MUYECKHE U XUMHUYECKHE CBOWCTBA. TOpPEHUE,
peakuuy 3aMelIeHUs] — TaJloTeHHUpOBaHHWE, HuTpoBaHue. llonmydenue w
npuMeHeHue OeH3oa.

Ilpuponubiii M1 monyTHbIM ra3bl. CocTaB NMpUPOJHOro raza. Ero HaxoxiaeHue B
npupozae. IlpeumymniecTBa NOpPUPOAHOTO ra3a Kak TOIUIMBA. XHMHUYECKas
nepepaboTka TPHUPONHOTO Trasza: KoHBepcus, muponu3. CuHTE3-Ta3 U €ro
IPUMEHEHHE.

[TommyTHbIe Ta3bl, X cocTaB. [lepepaboTka momyTHOTO ra3a Ha Gpakiuu: CyXOu
ra3, mporaH-0yTaHOBasi CMECh, TA30BbIN OCH3HH.

Hedptr u cnocodbl eé mnepepaborku. CoctaB Hedptu u e€ mepepaboTka:
neperonka, KpekuHr, pudopmunr. Hedrenpoaykrel u ux nonyuenue. [lonsarue o0
OKTaHOBOM 4HcClie. XUMHYECKHE CTIOCOObI TOBBIIIIEHUS KauecTBa OCH3UHA.
KamenHbIii yroib M ero mepepadorka. KokcoBaHME KaMEHHOIO yIJII M €ro
IIPOAYKTBHI: KOKCOBBIM Tra3, amMMua4yHas BOJIA, KaMEHHOYIOJIbHAs CMOJA, KOKC.
lNazudukannss KaMEHHOTO YIJISL.

Jemoncmpayuu. 1 opeHre peaeabHbIX U HENPEACNBbHBIX YITIEBOAOPOIOB: METAHA,

OTaHa, ancTHUJICHA. KauecTBeHHEBIC p€aknnn Ha HCIPCACIBHBIC YITICBOOOPOALI:
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oOecI[BeUMBAaHUE STUJICHOM U alleTUJIEHOM pacTBOPOB IMEpMaHTraHara Kajausi u
OpoMHON Boabl. OTHOIIEHHWE O€H30jla K ATUM OKUcauTessiM. [leruaparanus
staHona. ['maponus kapouma xaneuus. Komnexkuun «Hedth u HEDTEnmpoayKTh»,
«KaMeHHBII yrojib U MPOAYKTHI ero nepepadorkny, «Kayuyku». Kapra mone3Hbix
nckonaembix PO.

Jlabopamopusvie  onvimpi.  OOHapyXeHUE  MPOAYKTOB TOpPEHHUS  CBEYH.
UccnenoBanue CBONCTB Kay4yKOB.

Kucsopon- n a3orconep:kaime OpraHnyecKue coeIMHeHUu

Onnoaromubie cnuptbl. Onpegenenue. @OyHKIMOHAIbHAS TUIPOKCUIIbHAS
rpynna. ['omosiornueckuil psii OpeaeibHbIX OJHOATOMHBIX CHUPTOB. M3omepus
noJIOKeHHS (DYHKITMOHATBHOM Tpyniibl. BogoponHas cBsi3b. XUMHUYECKUE CBOWCTBA
crupToB. AnpaerujaHas rpynma. Peakuus stepudukanuvu, CiIoxHbIe S(OUPHIL.
[Ipumenenune cnuptoB. JlelcTBUE METHIIOBOTO M 3THJIOBOTO CHUPTOB HA OPraHU3M
YEJI0BEKa.

MHoroaroMHble CIUPThI. DTWICHIIMKOJb, KaK NMPEICTABUTENb JIByXaTOMHBIX U
IJIMLEPUH, KaK MPEICTaBUTENb TPEXATOMHBIX cUPTOB. KauecTBeHHas peakius Ha
MHOTOaTOMHBIE CIHMPTHI, UX CBOMCTBA, MoJydeHue U npumeHeHue. [loustue 00
anTu(dpuzax.

®enosa. CtpoeHue, MMolydeHrne, CBOMCTBA U npuMeHeHue (penona. KauecTBeHHbBIC
peakiuu Ha peHos. B3anMHOe BIMSTHUE aTOMOB B MoJIeKye ¢eHoa.

Aabaeruabl U KeToHbl. DopmaibIerua U aueTAIBACTH, KaK IPEICTaBUTEIIN
aJbACTUIIOB, COCTaB WX MoJekyl. DyHKIMoHanbHas KapOOHWIIBHASA TpyMIA.
KauectBennbsie peakiuum Ha anpaeruabl. CBOMCTBa, MONYYEHHE W MPUMEHEHUE
dopmanpaernia W aneTaimpAerHiad.  PeaknmuM  MONMHKOHJEHCAUUA  JUIS
dopmanpaeruna. [lonsTie 0 KeTOHAX Ha MPUMEpPE aIleTOHA.

KapOoHnoBble KHCJIOTBI. [OMOJOrMYCCKUI psa MPEAEIbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KHUCJOT. JKHpHBIE KapOOHOBBIE KHUCIOTHI. XHWMHUYECKHE CBOWCTBA
KapOOHOBBIX KUCJOT. [lonydeHue u npuMeHeHre MypaBbuHON U YKCYCHOUM KHCIOT.
Caoxnblie 3¢pupsl. Kupsbl. Peakuus stepudukanuu. Cinoxubie 3¢upsl. XKupbl, ux

COCTaB U TUJIPOJn3 (KUCIOTHBIN U 1IeNI04uHOM). Mbuta. ['uapupoBanue KHpOB.
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YraeBoabl. YreBonsl. Monocaxapunbl. [nroko3a kak anpaerupocnupt. CopOur.
MonouHokucinoe u cnuproBoe Opoxenue. dorocunres. Jucaxapunpl. Caxaposa.
[Tonucaxapuapl: KpaxMal, LEJII0I03a.

AMMHBI. AMUHOrpymnmna. AMHHBI TNpPENEIbHBIE W apOMaTHYeCKue. AHUIIUH.
ITonyuenne amuHOB. Peaknus 3uHMHA. XUMHUYECKUE CBOMCTBA M INPUMEHEHHUE
aMUHOB.

AMMHOKHCJIOTBI. AMHMHOKHCIIOTBI, COCTaB HMX MOJEKYI U CBOWCTBa, Kak
aM(oTepHbIX OpPraHWYECKUX COeNMHEHUW. [JMIuH, Kak TpeacTaBUTENb
aMHUHOKHCIOT. [lonydyenne nonuneTuaoB peakuuei nonukouaeHcauuu. Ionstue o
METNTHUTHON CBSI3H.

Beakn. Crpoenue Moyiekyn O€JIKOB: TIEpBUYHAS, BTOPUYHAS U TPETUYHAs
CTpyKTyphl. KauecTBeHHbIE peakuuu Ha OCJIKH, WX THAPOJIN3, JIeHATypalus U
ouonoruvyeckue QPyHKINM.

Jlemoncmpayuu. IlonydeHne aibIerW0B OKHCIEHHEM cnupToB. KauecTBeHHas
peakiysi Ha MHOTOAQTOMHBIE CITUPTHI. 3aBUCUMOCTh PACTBOPUMOCTH ()eHOJIa B BOJIE
OT TemIieparypbl. B3anmoseiictBue ¢ OpomHO#N Bomod u xiopumaom xenesa(lll),
KaK KayeCTBEHHbIE peakiuu Ha ¢enon. Peakmum cepeOpsiHOro 3epkana U co
CBEXEMOJNYUYeHHBbIM TruapokcuaoM Menu(ll) mpu HarpeBaHuWM, KaK KadeCTBEHHBIC
peakiuyu Ha anpaeruabl. OOpas3ibl MypaBbUHOW, YKCYCHOMW, MaJIbMUTHHOBOW H
CTEapUHOBOM KHUCJIOT U HMX PACTBOPUMOCTh B BOAE. AJBAECTHIHBIE CBOICTBA U
CBOWCTBa MHOTOATOMHBIX CITUPTOB TIIFOKO3bI B peakiuu ¢ ruapokcuaom memu(ll).
Nnentudukanus kpaxmana. KagecTBeHHBbIE peakiiuy Ha OEIKH.

Jlabopamopnvie onvimst. CpaBHEHUE CKOPOCTH HCHApEHUs BOALI U ATaHOJIA.
PacTtBopuMoCTh mmueprHa B BoJe. XHMHUYECKHUE CBOWCTBA YKCYCHOW KHCIJIOTBHI.
OmnpeneneHue HEMPENEIbHOCTH PACTUTENBHOTO Macia. Mnentudukamus kpaxmana
B HEKOTOpPBIX MPOAYKTax NuUTaHus. M3rotoBleHHE KpaxmajabHOTO Kiencrepa.
N3roroenenne Mopened MOJEKYlnl aMHUHOB. M3roToBiIeHHME MOAEIUM MOJEKYIIbI
[JIUIMHA.

Ilpakmuueckaa paboma. Vinentudukaius opraHu4ecKuX COCIMHEHUM.

Opranuveckasi XuMHUs U 001LIECTBO
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buorexnosorus. Ilepuonsl e€ pasButus. Tpu HampaBieHUs OHOTEXHOJOTHU:
reHHasl (WM TeHEeTHYeCKas) MHKEHEPHsl; KIETOUYHAsl MHXKEHEpHsl; Onosiornueckas
uHxeHepusa. leHermueckun wmomauduuupoBaHHele  opranusmbl (I'MO) wu
TpaHcreHHas nponaykuus. Knonuposanue. MiMmmoOunuzoBaHHble (EpMEHTBHI U UX
IIPUMEHEHHE.

Hoanmepsbl.  Knaccuduxanuss  nonumepoB.  VckyccTBEHHbIE — MONMMEPHI:
LEeJTYJION T, alleTaTHbIM ENK, BUCKO3a, LeI0(]aH.

CunTeTHyeckne nmoauMepsl. [lonmumepusanus 1 NOIMKOHAEH AU, KaK CIIOCOOBI
nonyueHus nonuMepoB. Cunternueckue kKayuyku. [lomuctupon, TteduoH u
NOJIMBUHWIXJIOPU, KaK MpeACTaBUTENN IutacTMacc. CHHTETMYECKHE BOJIOKHA!
KaIllpoOH, HAMJIOH, KEBJIAP, JIAaBCaH.

Hemoncmpayuu. Komieknuu KaydykoB, IUIACTMACC, CUHTETHYECKUX BOJIOKOH U
u3aenun u3 HuX. @epMeHTaTUBHOE PAa3JI0KEHHUE MIEPOKCUIAa BOLOPOAA € IOMOLIBIO
KaTaJia3bl CBEKEHATEPTHIX MOPKOBU WIJIM KapTodes.

Jlaoopamopusvie onvimoi. O3HaKOMIICHUE C KOJUIEKLIMSMH KaydyKOB, IIACTMAcC U
BOJIOKOH.

Ilpakmuueckasa paboma. Pacnio3HaBaHUE TUIACTMACC U BOJIOKOH.

Conep:xanue kypca. 11 knacc. ba3oBblii ypoBeHb

CrpoeHnne BeniecTn

OcHoBHbBIE cBeleHHsI 0 cTpoeHMH aroma. CTpoeHME aroMa: COCTaB fAlpa
(HyKJIOHBI) W DdNeKkTpoHHass obomouka. [lonatme o006 wu3oromax. IlomsTHe o
XUMHUYECKOM IJIEMEHTE, KAK COBOKYITHOCTH aTOMOB C OJMHAKOBBIM 3apsI0M s1pa.
Ilepuonnyeckas cucreMa xumu4eckux 3jeMeHToB /. . MenaesieeBa B cBeTe
CBeTe YYEHHUs] 0 CTPoeHUU aTomMa. OU3NUECKUIl CMBICI MPUHATON B Tabmmie /.
N. MenaeneeBa CUMBOJIMKU: TOPSAKOBOIO HOMEpa 3JIEMEHTA, HOMEpPA Mepuoja u
HoMmepa rpynimbl. [loHsATHE O BaJeHTHBIX 3JeKTpoHax. OToOpakeHUEe CTPOEHUs
ANIEKTPOHHBIX  OOOJIOYEK aTOMOB XMMHYECKHX DJIEMEHTOB €  MOMOIUIbIO

AJIEKTPOHHBIX U 3EKTPOHHO-Tpaduueckux Gopmyi.
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OObsicCHEHHE 3aKOHOMEPHOCTEH HM3MEHEHHUs CBOMCTB AJIEMEHTOB B MEPUOJAX U
rpynmnax MnepUuoJUYECKON CHCTEMBI, KaK CIIEICTBUE MX AJIEKTPOHHOTO CTPOCHUS.
DNEKTPOHHBIE CEMENCTBA XUMUYECKHUX AJIEMEHTOB.

CpaBHenne Ilepuoau4eckoro 3aK0Ha M TEOPUM XHMHYECKOI0 CTPOCHHMS Ha
duocopckoii oCHOBe: TPEANOCHUIKM OTKpbITUA [lepuogmueckoro 3akoHa U
TEOPUU XUMHUYECKOTO CTPOEHHUS OPraHMYECKUX COCAUHEHUH; POJb JIMYHOCTH B
UCTOPUM XUMUHM, 3HAYEHUE TMPAKTUKA B CTAHOBJICHUM U PA3BUTHM XUMHUUYECKHUX
TEOPUH.

HNonHasi xXuMu4ecKasi CBsi3b U MOHHbIE KpUCTAJIMYecKue peméTku. Kartnonsl
¥ aHMOHBI: MX 3apsqbl U KiacCU(UKaAIUSI MO COCTaBYy HAa MPOCTHIE U CIIOXKHBIC.
IIpencraBurenu. [lousatne 00 WOHHOH XWMHYECKOW CBs3u. LoHHAasA
KpUCTAJTNYECKasi pemérka W (Pu3nueckue CBOMCTBA BEIIECTB, OOYCIOBJICHHBIC
3THUM CTPOECHHUEM.

KoBajienTHasi ~ XuMH4YecKass  CBfi3b. ATOMHbIE W MOJIEKYJSIPHbIE
KPHUCTAINYECKHUE peméTKH. [TonsiTue 0 KOBAJIEHTHOM CBSI3H.
DNEeKTpOOTPUIIATENIBHOCTh, HEMOJsSIpHasE W TOJSpHAas KOBAJIEHTHBIE  CBSI3U.
KparHocTh koBajeHTHON CBsI3M. MeXaHU3Mbl 00pa30BaHUsI KOBAJICHTHBIX CBSI3CH:
OOMEHHBIM M JOHOPHO- akKienTopHbIH. [TOMIPHOCTH MOJNEKYJBI, KaK CIEICTBUE
NOJISIPHOCTH CBSI3M M T€OMETPUM MOJEKYlbl. Kpucraminyeckue peméTku ¢ 3TUM
TUIIOM CBSI3U: MOJICKYJSIpHbIE M aToMHble. (PU3MYECKHME CBOWCTBAa BEIIECTB,
00yCTIOBJIICHHBIE TUTIOM KPUCTATMYECKUX PEIIETOK.

Mertajuinyeckasi ¢Bs3b. [IoHATHE O METAINIMYECKOW CBSI3M M METAJUIMYECKUX
KPUCTAJUIMYECKUX peumeTkax. PHU3nuecknue CBOMCTBA METAJIOB HA OCHOBE MX
KPUCTAJLIMYECKOTO CTpoeHus. [IpuMeHeHne MeTajsioB Ha OCHOBE WX CBOMCTB.
YEpHble 1 LIBETHHIE CIUIABHI.

BopoponHasi xumu4yeckasi CBsi3b. MEXMOJNEKYJISIpHAsS M BHYTPUMOJEKYJISIPHAS
BOJIOPOJIHBIE CBSI3U. 3HAYEHUE MEKMOJICKYISPHBIX BOAOPOAHBIX CBSI3€H B MPUPOJIE
Y )KU3HHU YEJIOBEKA.

Honumepsnl.  IlomydyeHue  MONUMMEPOB  PEAKUUAMU  IMOJUMEPHU3ALUU U

IIOJIMKOHACHCAaIl . Baxueiimue npeacraBuTCiIn IJlIaCTMaCcC M BOJIOKOH, HX
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MOJy4YeHUe, CBOMCTBA U puMeHeHue. [[oHsTHe 0 HeOpraHWYeCKUX MOJIMMEpax H
UX TIPEACTABUTEIIH.

Jucnepcubie cucrembl. [loHsTue o gucnepcHol ¢aze u AUCIEPCUOHHON cpeje.
ArperatHoe COCTOSIHME pa3Mmep yacTull (a3bl, KaKk OCHOBA IS KiacCUUKAIUU
JOUCTIEPCHBIX  CHUCTEM.  OMYJIbCHM, CYCIIEH3UM, aj’p030Jdd —  TPYIIbI
rpyOOJUCTIEPCHBIX CHUCTEM, WX TMPEACTABUTENIHU. 30JM UM Teld — TPYIIbI
TOHKOJIMCIIEPCHBIX CHUCTEM, UX mnpexacrtaButenu. IloHdatue o cuHepe3uce u
KOAryJsilHu.

Jemoncmpayuu. llepuonnyeckom CUCTEMbl XUMHYECKHX dnemeHTtoB J[. U.
MenneneeBa B paznuuHbiXx dopmax. Mojenb HOHHON KPUCTAUIMUECKON PEmETKU
Ha TIpUMEpE XJopuja Harpus. MuUHepanbl ¢ 3TUM THUIOM KPUCTAJIUYECKOU
PELIETKON : KAJIBIUT, TaJIuT. MoJieNIn MOJIEKYJISIPHOM KPUCTAJUIMYECKON pEeIIETKU Ha
MPUMEPE «CYXOro JbJa» WM HOJAa WU aTOMHOM KPHUCTAJIIMYECKOW PEIETKU Ha
npuMepe anmasa, rpadura win kBapua. Moaenas MosisspHOTro 00bEMa raza. Mozaenu
KPUCTAJUIMYECKUX PEHIETOK HEKOTOphIX MeTawioB. Komnekuuu o06pas3ioB
Pa3IMYHBIX IUCHEPCHBIX cucTeM. CHHEPE3nC U Koaryisiuus.

Jlabopamopnuvie  onvtmei.  KOHCTpyUpPOBAaHME  MOJEIU  METAJUIMYECKOU
XUMHYECKOW CBsizu. [lomydeHune KOMIIOMAHOTO pacTBOpa KypHHOTO Oenka,
UCCIIEIOBAHUE €T0 CBOWCTB C IIOMOIIBIO JIA3€pHOM YKa3KU WU IPOBEICHUE €ro
neHarypauuu. [lomydeHune sMylIbCUU pacTUTEIBHOTO Maciia M HaOmroaeHue 3a e
paccnoenueM. [lonyyeHue CycrneH3un «M3BECTKOBOTO MOJIOKa» U HAOJIOJECHUE 3a
e€ CeMMEHTalUEH.

XuMHn4ecKkue peakiuu

Knaccupukanuss XuMHYECKHX peakmuil. AUioTponu3amus U W30MEpU3aLus,
KaKk peaknuu 0e3 M3MEHEHHUsS COCTaBa BEMIECTB. AJUIOTPONUS M €€ MPUYNHBL
Knaccudpukanuss peakuuid 1mo pas3iMyHbBIM OCHOBAHMSIM: MO YHUCIY U COCTaBy
pEareHToB W TPONYKTOB, TO (a3e, MO HCMOIb30BAHMIO KaTaiaw3aTopa WA
dbepmenTa, no termnoBomy ddpdekry. Tepmoxumudyeckue ypaBHEHUS pEeaKImii.
Ckopocth xumMu4yecKuX peakuuil. @akTopbl, OT KOTOPBIX 3aBHUCUT CKOPOCTH

XUMHAYECKUX PEaKUU: MPUPOA PEArupyIOlINX BEUIECTB, TEMIIEpATypa, MIIOMA/Ib
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X CONPUKOCHOBEHHUS PEATHPYIOIIMX BEIIECTB, UX KOHUEHTpPALMUS, MPUCYTCTBUE
karanu3atopa. Ilonarue o karanuze. @DepMeHTbI, Kak OHOJIOrHMYECKUE
Karanu3aTopbl. MTHMMOUTOPHEI, KAk «aHTOHUMBI» KaTaJu3aTOPOB U UX 3HAUYCHUE.
XuMnueckoe paBHOBecHe M cnocodObl ero cMmemenus. Kiaccudukarus
XUMUYECKUX peakiuid Mo MpU3HAKy uX HampasieHus. [loHsTue 06 0OpaTUMBIX
peakuusx U xumudeckoM paBHoBecuu. [Ipunnun Jle-lllarense u crocoOwl
CMENIeHUs] XMMHUYECKOro paBHOBecHs. OO0Iasi XxapakTepUCTUKa peakluii CHHTE30B
ammuaka u okcuna cepbl(V1) U paccMOTpeHHe yCIOBHI CMEIICHUS! UX PAaBHOBECHS
Ha IIPOU3BOJICTBE.

I'maponus. OOpatumblii U HEOOpaTUMBIN TUIpOAU3bl. [Haponus comed M ero
TUMbL. ['MAPOIN3 OPraHUYECKUX COCAMHEHUN B >KMBBIX OPraHM3MOB, KaK OCHOBA
obmena BemecTB. [loHsTHEe 00 »HepreTuyeckoM OOMEHE B KJIETKE W POJHU
TUJpOIU3a B HEM.

OxucanTeIbHO-BOCCTAHOBUTENIbHBIE peakuuu. CTENEeHb OKHUCICHHS U €€
omnpezeneHne 1Mo ¢GopMygaM OpPraHMYEeCKUX ¢ HEOPraHUYEeCKUX BEIECTB.
DOneMeHTbl W BElleCcTBa, KaK OKHUCIHMTENM W BoccTaHoBUTeNnH. I[loHsiTHE O
poleccax OKUCIEHUSI U BOCcCTaHOBIEHUs. COCTaBlIeHUE YPABHEHUN XUMUUYECKUX
pEaKIMii Ha OCHOBE AIIEKTPOHHOTO OasiaHca.

JJIEKTPOJIN3 PAaCIIaBOB M PACTBOPOB  JJIEKTPOJHUTOB. XapaKTepUCTHKA
AIIEKTPOIIN3a, KaK OKHUCIUTEIbHO-BOCCTAHOBUTENIBHOTO Ipoiecca. OcoOeHHOCTH
ANEKTPONIN3a, [MPOTEKAIOWIET0 B PAcTBOPaxX dAIEKTponUTOB. IIpakTHueckoe
IIPUMEHEHHUE DJIEKTPOJIM3A: IIOJy4YEHUE TaJIOTEHOB, BOIOPOAA, KHCIOPOAA,
LIEJIOYHBIX METAJUIOB U LIEJI0YEH, & TAKXKE aJIFOMUHHUS 3JIEKTPOJIN30M PACIIaBOB U
pacTBOpPOB COCIMHEHUW HSTUX DSJIEeMEHTOB. lloHsATHE O TadBPBaHOILIACTHUKE,
raJbBaHOCTETUH, PAQUHUPOBAHUH IIBETHBIX METAILJIOB.

Jlemoncmpayuu. PacTBOpeHUE CEPHOM KHCIOTBI M aMMHWA4HOM CEIUTPBl M
duKkcanmsi TETUIOBBIX SBICHHUM JJIA 3TUX MPOIECCOB. B3amMoeiCcTBUS pacTBOPOB
COJITHOM, CEpHOM M YKCYCHOM KHCJIOT OJIMHAKOBOW KOHILIEHTPAIMH C OJITMHAKOBBIMHU
KycoukaMmu (TpaHyjlaMH) IIMHKA U B3aUMOJIECTBUE OJUHAKOBBIX KYCOUYKOB Pa3HbIX

METaJUIOB (MarHusl, IIMHKA, JKeJie3a) C PACTBOPOM COJISTHOM KHCIIOTBI, KaK IIPUMEP
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3aBUCUMOCTH  CKOPOCTM XHMHUYECKHX pEaKIuid OT NPUPOAbl  BEIIECTB.
B3aumMopeiicTBre pacTBOpOB TUOCYJb(aTa HATpUsl KOHIICHTPALUU U TeMIEePaTypbl
C pacTBOpOM CEpHOM  KHUCIOThL. MOAENIUPOBAHUE  KHISIETO  CJIOSI».
Hcnons3oBanne HEOPraHMYECKUX KaTaau3aTopoB (Cojiel xenes3a, MoIuIa Kaaus) u
MPUPOJAHBIX OOBEKTOB, COAEPKAIMX Karajaszy (celpoe Msico, Kaptodenb) s
pa3JoKEHHsT EPOKCHUIA BOAOPOAA. B3anMoaeiicTBUE IMHKA C COJITHOM KHCIIOTOM
HUTpATOM cepedpa, Kak MpUMepbl OKUCIUTEIbHO-BOCCTAHOBUTEIBHON peakuil u
peakiuu oomeHa. KoncTpyupoBanue monenu snekrpoiuzépa. Buneodparmenrt ¢
MPOMBIIICHHON YCTAaHOBKH JJIsI TIOJyYE€HUS aTIOMUHUS.

Jlabopamopusie onvimwl. VinnmocTpauus mpaBwia bepromie Ha NOpakTUKe —
IPOBEICHUE peakiuii ¢ oO0pa3oBaHMEM OCaJKa, ra3a W BOJABL. | eTepOreHHBIM
KaTaJIu3 Ha MpUMepe Pas3jioKEeHUsS MEPOKCUAA BOAOPOAA B MPUCYTCTBUM JUOKCHIA
mapranna. Cmemenue pasHoBecuss B cucreme Fe¥* + 3CNS™ « Fe(CNS)s.
HcnbiTanre WHOMKATOpaMHU CpEAbl  PAcTBOPOB COJEH  pa3iIMYHBIX THUIIOB.
OKHCITUTENBHO-BOCCTAHOBUTENbHAS pPEaKlus M peakius oOMeHa Ha MpHuMepe
B3anMOECTBUS pacTBOPOB cyib(ara meau(ll) c sxerxezom u pacTBOPOM IIETOUH.
Ilpakmuueckaa padoma. PelleHHe -HKCIEPUMEHTAJIBHBIX 3a/1ad IO TEME
«XHAMHYECKaAs PEAKIIHS.

BemecTBa 1 ux cBOMCTBA

Metanabl. ®dusnyeckue CBOWCTBA METAUIOB, Kak (QYHKIHUS WX CTPOCHHUS.
Jlemenne MeTajuIiOB Ha TPYNNbl B TEXHUKE M XUMHUHA. XHUMHYECKUE CBOMCTBA
METAJUIOB U 3JIEKTPOXUMHUYECKUN psAl HanpspkeHuu. [loHATHe o meramiorepMuun
(aTrOMUHOTEpPMUU, MAarHUETEPMUU U JIP.).

Hemerasuibl. biaropoanbsie ra3pl. Hemeramisl kak okuciautenn. Hemeramisl kak
BOCCTAHOBUTENH. Psij snexTpooTpunareIbHOCTH. MHEpTHBIE wMiu OiaaropomHbie
rasbl.

Kuci1orsl HeOpranmyeckue M opranndeckue. Knuciorel ¢ TOUKM 3peHUs aTOMHO-
MOJIEKYJISIPHOTO ydeHMsS. KHCIOTBI C TOUKH 3pEHHUS TEOPHUHU SJIECKTPOJUTHYECKOU
nucconuanuu. KucioTel ¢ TOUKU 3peHuss IPOTOHHOUM Teopuu. OO01IMe XUMUYECKUE

cBoicTBa kuciot. Knaccudukanus Kucior.
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OcHoBaHUSI HeOpraHu4yeckue M opraHuyeckue. OCHOBaHHUS C TOYKH 3PEHUSA
aTOMHO-MOJICKYJIpHOrO  ydyeHusa. (OCHOBaHMSI C TOYKH 3pPEHHUS TEOpPUHU
ANEKTPONIUTHUECKON auccounanuu. OCHOBaHHMS C TOYKM 3pEHUS MPOTOHHOU
teopun. Knaccudukanus ocHoBaHUM. XHUMHYECKHE CBOWCTBA OPraHUYECKHX U
HEOPTraHUYECKUX OCHOBAHUN.

AmdorepHbIe COeIUHECHUS HEOpraHu4yecKue U OpraHuYecKmue.
Heopranuueckue amdoTepHble COCTUHEHUS: OKCUABI W THAPOKCHIBI, — HX
CBOMCTBa U mojydeHue. AMMOTEpHbIE OpPraHUYECKHUE COCAUHEHUS] Ha TpPUMEpPE
aMHHOKUCIIOT. [lenTuibl v nenTuaHas CBA3b.

Comn. Knaccuduxamus comneit. JKEcTKoCcTh BOAbI U CIMOCOOBI €€ yCTpaHEHHUS.
[lepexon kapboHaTta B rugpokapOoHar u ooparHo. OOIIMe XUMUYECKHE CBOMCTBA
COJIEN.

Jlemoncmpayuu. Komnexuus METaJIOB. Komnexuus HEMETAJIIOB.
B3anmoneincTsue KOHLIEHTPUPOBAHHOM a30THOW KHCIJIOTHI € Meaplo. Bcembinka
TEPMUTHOM cMecH. Bcemblka 4€pHOro mopoxa. BeITeCHEHME TrajoreHOB U3 HUX
pPacTBOPOB JPYIMMHU rajioreHaMu. B3aumozencTBue mapoB KOHLEHTPUPOBAHHBIX
pPacTBOPOB COJISTHOM KHCIIOTHI M aMMHaka («1biM 0e3 orusi»). [lonyyenne ammuaka
Y U3YyYECHHE €r0 CBOMCTB. Pa3nuuHble Cly4yan B3aMMOJCUCTBHUS PACTBOPOB COJICH
AMFOMUHUA cO WENOUbI0. [lomyueHue )KECTKOM BOABI M YCTPAHEHUE €€ KECTKOCTH.
Jlabopamopusie onvimwi. IlonydyeHne HEPACTBOPUMOIO THUIPOKCHUIA U  €ro
B3aUMOJECUCTBUE C KHUCIOTOMW. lcciiemoBaHME KOHIIEHTPUPOBAHHBIX PACTBOPOB
COJISTHOM M YKCYCHOW KHCIIOT KarelbHBIM METOAOM IpPH HX pa30aBICHUH BOMIOH.
[Tonyyenne amdoTepHOro THAPOKCHAA W H3ydyeHUE ero cBOMCTB. [IpoBenenue
KAYECTBEHHBIX PEAKIIUH IO ONPEAECIECHUIO COCTaBa COMH.

Ilpakmuueckan paodoma. PeluieHue 5SKCNIEPUMEHTAIBHBIX 3a7ad MO TEME
«BemecTBa 1 X CBOMCTBA.

XHMHSA U COBPEMEHHOe 0011eCTBO

IIpousBoacTBo ammuaka M MeTaHoJa. [[oHATHE O XMMHUYECKOM TEXHOJIOTHM.
XUMHUYECKHE peaklud B TMPOU3BOACTBE aMMmuaka u MertaHona. OOmmas

KJIacCU(UKAIIMOHHAsL XapaKTEPUCTUKA pEaKUUid CHUHTE3a B IMPOU3BOJCTBE ATUX
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MPOAYKTOB. HaydHble mpUHLMIBI, J€KallMe B OCHOBE NMPOM3BOACTBA AMMHAKA U
MeTaHosa. CpaBHEHHE 3TUX IPOU3BOACTB.

XuMH4YecKasi rpaMOTHOCTh KAaK KOMIIOHEHT OO0wIeH KyJbTYpbl 4eJIOBEKa.
MapkupoBKa yHaKOBOYHBIX MAaT€pUalioB, JJIEKTPOHUKU M OBITOBOW TEXHUKH,
AKOJIOTMYHOTO TOBapa, MPOAYKTOB MUTAHUS, STUKETOK IO YXOAY 3a OAEHKIOM.
Hemoncmpayuu. Monenb NPOMBILIICHHON YCTaHOBKM IIOJIYYEHUS CEPHOU
KUCTOTBl. Mozenb KOJOHHBI CHMHTE3a aMMHaka. BuaeodparmMeHTsl W ciaiibl o
CTEIEHH YKOJIOTMYECKON YUCTOTHI TOBApa.

Jlabopamopuvie  onvimepi.  V3ydeHue  MapKHpPOBOK  DPA3JM4YHBIX  BHUJOB

IMPOMBINIJICHHBIX U IMTPOAOBOJIBCTBCHHBIX TOBAPOB.
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IIpumepHoe TemaTH4ecKoe MUIaHUPoBaHKue Kypca 10 kiaacca

(1 4 B HEmemt0, Bcero 35 4, U3 HUX 2 4 pe3epBHOE BpPEMs)

XapakTepucTUKa OCHOBHBIX BUJOB

Homepa
Tema ypoka OCHOBHOE cofEp)KAHUE ypOKa NesATeNbHOCTH 00yJaromxcs (Ha
YPOKOB I1/TI
YPOBHE yUCOHBIX JICUCTBUIA)
1—2 Tema 1. Ilpeamer opranudeckoii xumun. Teopusi cTpoeHnst opranudeckux coefuHenunii A. M. Bytieposa (2 1)

1

[IpenmeT opraHM4eCcKo XUMUU

Opranudeckue BelecTBa: MPUPOAHEIE,
HCKYCCTBEHHBIE U CHHTETUUYECKHE.
OcoOeHHOCTH COCTaBa M CTPOCHUS
OpraHMYeCcKUX BellecTB. Buranusm u
ero kpax. [lorstue 06 yrimeBogopoaax.
Jlemonucmpayuu. 11naBnenue,
0o0yTIMBaHUE U TOPEHHE OPTraHUICCKUX
BemiecTB. Mojesin MOJIEKYI
OPraHUYECKHUX COCTMHEHUM pa3HbIX
KJIACCOB (IIIapOCTEP>KHEBBIC U
00bEMHBIC). OnpenesnieHne IeMEHTHOTO

COCTaBa OPraHu4YCcCKnuX COGHHHGHHﬁ.

Xapakrepr30oBaTh 0COOEHHOCTH COCTaBa
U CTPOCHUS OPTaHUYECKHUX BEIIECCTB.
Kinaccudunupoars UX Ha OCHOBE
MIPOUCXOXK]ICHUS U NTepepadOTKH.
ApPrymMeEHTUPOBaTh HECOCTOSITENbHOCTD
BUTAJIN3MA.

OnpenensTh OTITUYUTENBHBIE

0COOCHHOCTH YTJIEBOAOPO/IOB.
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[Toprpetsr A. M. bytieposa,
. 4. bepuemmyca, ®©. Bénepa

2 OcHoBHbIe TTONIOXKeHUs Teopur | OCHOBHBIE TIOJIOKEHUSI TEOPUHT Dopmynuposams OCHOBHBIE TTOJIOKECHUS
XUMHUYECKOTO CTPOCHUS XUMHUYECKOTO CTPOCHUS TEOPUU XUMUYECKOTO CTPOCHUS
A. M. bytneposa A. M. bytnepoBa. BajieHTHOCTb. A. M. bytnepoga.
CrpykTypHbI€ POPMYITBI — IMOJTHBIC U Paznuyarh MOHSTHS «BaJEHTHOCTH» U
cokparniénnsie. [IpocThie (onuHAPHBIC) U | KCTETICHb OKUCIICHUSI».
KpaTHbIC (JIBOMHBIC U TPONHBIE) CBS3H. CocTaBisiTh MOJICKY/ISIPHBIE U
Nzomeps! 1 nuzomepus. Bzanmuoe CTPYKTYpHBIE (hOPMYIIBL.
BJIIMSIHUE aTOMOB B MOJIEKYJIE. KnaccudunmpoBars KOBaJIEHTHBIE CBSI3U
Jlemoncmpayuu. IlopTpersl 10 KPaTHOCTH.
A. M. bytneposa, 3. ®pankiaHza, OOBACHATH SIBIICHHE U30MEPUU U
®. A. Kekyre. B3aMMHOE BIIUSIHUE ATOMOB B MOJICKYJIE
Jlabopamopnuvie onvimsi. I3roTOBICHUE
MOJIEJIEN OPTaHUYECKUX COCTUHECHUI
3—14 Tema 2. YriieBonopoabl 1 uX NpupoaHbie ucTounnku (12 4.)
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3 4

AJIKaHBI

l'omonornyeckuit psa ajKaHOB U €T0
oOmas dopmyna. CrpykrypHas
M30MEpHUs yITIEPOAHOMN 1enu. Pagukansl.
Homenxiiarypa ankaHoB. XuUMHYECKUE
CBOMCTBAa aJIKAHOB: TOPEHHUE, PEAKLUU
3amMenIeHus (ramoreHupoBaHue),
peakuus pasjioKeHUs METaHa, pPeaKkius
JNEruAPUPOBAHUS dTaHA.
Jlemoncmpayuu. TopeHre aakaHOB U3
pe3epByapa ra3oBOiM 3aKUTaJIKU.
OTHollIeHHEe aJTKaHOB K OPOMHOM BOJIE
pacTBOpY NepMaHraHara Kajiusl.
Jlabopamopnvie onvimel. OOHapYy)KEHUE

IIPOJTYKTOB TOPEHHUS CBEUU

OnpenensaTe NPUHALIEKHOCTD
COCIMHEHUN K aJIKaHaM Ha OCHOBE
aHaJIu3a COCTaBa UX MOJIEKYII.

JlaBaTs Ha3BaHUA alIKaHaM 110
MEKIYHAPOJHON HOMEHKJIIATYPE.
XapakTepu3oBaTh COCTAB U CBOMCTBA
BOXHEMIIMX IIPEACTABUTEIIEN aJIKAHOB.
Habmrogarh XuMU4YeCKH SKCIIEPUMEHT C
(buKCcUpOBaTh €T0 PE3yNabTaThI.
Pa3nuuyark NOHATUSA «TOMOJIOT» U

«KHU30MCP»
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AJIKEHBI

OtuneH. ['omonoruueckuii psij ankeHoB.

Homenknarypa. CtpykTypHas
nzomepusi. [[poMBIITIEHHOE NOyYEHNE
AJIKCHOB: KPEKHUHT U AETUAPUPOBAHUE
ankaHoB. Peakuus nerunparanuu
3TaHOJIa, KaK JJA0OpaTOPHBINA Cr1ocoo
MOJIy4YeHUs dTWIIeHa. Peakuuu
MIPUCOEIMHEHUS: TUApaTalusl,
TUAPOraJIOTEeHUPOBAHUE,
rajoreHMupoBaHuE, MOJIUMEPHU3ALIHH.
[IpaBuno MapkoBHUKOBa. OKUCIICHUE
ankeHoB. KauecTBEHHbIE peakIMu Ha
HEIpPEAEIbHBIE YITIEBOAOPOIBI.
Jlemoncmpayuu. Topenue 3TUIICHA.
KauecTBeHHBIE peakiuy Ha JBOMHYIO
CBsI3b: 00€CLIBEUMBAHHE STUICHOM
pacTBOPOB IIEpMAHTaHATA KAJIUs U

OpOMHOM BOJIBI.

OnpenensaTe NPUHALIEKHOCTD
COCIMHEHUN K aJIKEHaM Ha OCHOBE
aHaJIu3a COCTaBa UX MOJIEKYII.

JlaBaTh Ha3BaHUA AJIKEHAM 110
MEKIYHAPOJHON HOMEHKJIIATYPE.
XapakTepu3oBaTh COCTAB U CBOMCTBA
BOXHENIIMX IIPEICTABUTENIEN AJIKEHOB.
Habmrogarh XuMU4YeCKH SKCIIEPUMEHT C
(buKCUpOBATh €T0 PE3yabTaThI

Pa3nuuyars NOHATUSA «TOMOJIOT» U

«HU30MEP» I aJIKCHOB
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Ankannensl. Kayayku

Homenkiarypa. Conpsik€HHbIE IUCHBI.

byranuen-1,3, M30IIPEH. Peakuus
JlebeneBa. Peakuuu NpuUCOETMHEHUS
ankaaueHoB. Kaydyku: HaTypasbHBIM,
CUHTETUYECKUE (OyTanneHoBbIH,
W30IpPEHOBLIN). BynkaHuzanus kaydyka.
Pe3una. D6oHuUT.

Lemoncmpayuu. Komnexkuus
«Kayuykm».

Jlabopamopnuvie onvimsi. iccnenoBanue

CBOICTB Kay4yKOB

OnpenensaTe NPUHALIEKHOCTD
COCIMHEHUH K aJIKaJueHaM Ha OCHOBE
aHaJIu3a COCTaBa UX MOJIEKYII.

JlaBaTh Ha3BaHUs aJIKEAUEHAM I10
MEKIYHAPOJHON HOMEHKJIIATYPE.
XapakTepu3oBaTh COCTAB U CBOMCTBA
BAYKHEUILINX MPEACTABUTEINIECH
aJIKaUCHOB.

Oco3HaBaTh 3HAYUMOCTD POJIU
OTE€YECTBEHHOI'O YUYEHOIO B IOJIYYCHUHU
IIEPBOIO CUHTETHUYECKOIO Kay4yyKa.
YcTaHaBIMBaTh 3aBUCUMOCTb MEXKAY
CTPOCHHUEM U CBOWCTBAMMU IIOJIMMEPOB

Ha IpUMepe KayuyKa, pe3uHbl U Y00HHUTA

AJNKUHEBI

Ob6mas XapaKkTepPUCTHKA
romojiorudeckoro  psga.  CrocoObl
oOpa3zoBaHus Ha3BaHUH AJIKMHOB.
XUMHYECKHE  CBOMCTBA  allCTUJICHA:

TOpCHHUC, p€aKuuu MMPUCOCANHCHMA

OHpeI[eJ'IﬂTB IMPUHAAJICKHOCTD
COCI[HHCHHI?I K aJIKMHaM Ha OCHOBC
aHaJln3a CoCTaBa UX MOJICKYIJIL.
I[aBaTI) Ha3BaHHWA aJJKHMHaM I10

MEXKIYHAPOAHON HOMEHKIIATYPE.
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TUAPOrajJOreHUPOBAHHUE,
rajJoreHUpOBaHUE, TUAPATALIS
(peakuus Kydepoa), — ero nonydeHue
U [pUMEHEHUEe. BHHUIXIIOpUI U €ro
NOJINMEPU3ALIUS B TOJIMXJIOPBUHUIL.
Jlemoncmpayuu. 1lonydyeHue aueTuicHa
peakiuei ruponn3a Kapouaa Kaiablus.
I'openne anerunena. KauectseHHble
peaKuuy Ha TPOMHYIO CBSI3b:
oOecliBeunBaHUE allETUICHOM
pacTBOPOB NEpMaHraHaTa KaJids 1

OpOMHO BOJIBI.

XapakTepu3oBaTb COCTaB, CBOMCTBA U
IIPUMEHEHHE alleTUIICHA.

YcranaBnuBaTh IPUYUHHO-
CJIEICTBEHHYIO CBA3b MEXAY COCTAaBOM,
CTPOEHUEM MOJIEKYJ, CBOMCTBAMU U
IIPUMEHEHHUEM allETUJIEHA.

Habmrogarh XuMU4YeCKH SKCIIEPUMEHT C
(buKCUpOBATh €T0 PE3yabTaThI

Pa3nuyare NOHATUS «TOMOJIOT» U

«MU30MCP» I AJIKHHOB

ApeHbI

benzo, Kak MIPEJICTABUTET b

apoMaTHYECKUX YTIIEBOJIOPOJIOB.
CrpoeHue €ero MOJEKYAbl U CBOWCTBA

bU3MYeCKre M XUMHUYECKHE CBOMCTBA:

FOpPEHHUE, PpPEaKIUu 3aMEIICHUS —

TaJJOrCHUPOBAHUC, HHUTPOBAHMC.

XapaKTepu30BaTh COCTaB, CBOMCTBA U
npuMeHeHue OeH307a.

YcTanaBnuBarh MPUYUHHO-
CJIEACTBEHHYIO CBSI3b MEXKAY COCTAaBOM,
CTPOEHHUEM MOJIEKYI, CBOMCTBAMHU U

npuMeHEHNEM OeH3071a.
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[Tony4yenue u npumMeHeHue OGeH30Ia.
Jlemoncmpayuu. VicciienoBaHue CBOMCTB
OcH30I1a C IIOMOIIBIO OBLITOBOTO

pactBopuTtenst «CoJIbBEHT

Habmrogarh XuMUYECKUI 3KCIEPUMEHT C

(uKCUpOBATh €T0 PE3yJabTaThl

10

[IprponHbIi ¥ NONYTHBIN Ta3bl

CocraB  mpupomHoro  rasza.  Ero
HaxoXJeHue B mpupoze. [Ipenmyiiecta
NPUPOIHOTO  rasa  Kak  TOIUIMBA.
Xumudeckasi mepepadoTka MPUPOTHOTO
ra3a: KoHBepcus, nuponus. CuHTe3-ra3 u
€ro MIpUMEHEHHE.

[TomyTHBIE

Tra3bl, 159, ¢ COCTaB.

[lepepaboTka TOMyTHOrO Ta3a Ha
dbpakmuu: Cyxoi ras, nponaH-oyTaHoBas
CMECh, Ta30BbIA OCH3HH.

Llemoncmpayuu. Kapra mone3Hsix

nuckonaeMbix PO

XapakTepu3oBaTh COCTaB U OCHOBHBIE
HarpaBJIeHUs MepepadoOTKU U
MCIIOJIb30BaHUS MPUPOHOTO ra3a.
CpaBHUMBaTh HAXOXJCHUE B MPUPOJIC U
COCTaB MPUPOJITHOTO U MOIMYTHBIX Ta30B.
XapaKkTepu30BaTh COCTAB U OCHOBHBIE
HampaBlieHUs nepepaboTKu u

HCITIOJIb30BaHUS IMOITYTHOI'O I'a3a

11

Hedtb 1 ciocobs! eé

nepepadboTKu

CocraB HedTH u e€ nepepaboTka:
NIEPETOHKA, KPEKUHT, pU(OPMHUHT.

HedrenpomykTsl 1 ux mogydeHue.

XapakTepu30BaTh COCTAB U OCHOBHBIE
HapaBJIeHUS epepaboTKu HePTH.

Paznuuats HEQTIHBIE PpaKkIuy U
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[TonsiTHe 00 OKTAaHOBOM YHCIIC.
XUMHYCCKHE CIIOCOOBI TTOBBIIICHUS
KayecTBa OCH3MHA.

Hemoncmpayuu. Konnekus «HedTs u
HEePTEPOAYKTHI», BUACOPPArMEHTHI U
cnaiinbl «Ileperonka Hegtu». Kapra

MOJIE3HBIX UCKOIIaeMbIX PD

OMUCHIBATh 00JIACTU UX MPUMEHEHUS.
Oco3HaBaTh HEOOXOOAUMOCTh
XUMHYECKUX CITOCOOOB IMOBBIIIICHUS

KadecTBa OCH3MHA

12 KameHHBIN yroib 1 ero KokcoBaHne KaMEHHOTO YIS M €ro | XapakTepHu30BaTh OCHOBHBIC TTPOTYKTHI
nepepadboTKa IPOAYKTHI: KOKCOBBIH Tra3, aMMHa4Has | KOKCOXUMHUYECKOTO ITPOU3BOJICTRA.

BOJIa, KaMEHHOYTOJbHAs CMoja, KOKC. | OmuchIBaTh 00JaCTH MPUMEHEHHUS
[Mazuduxanyss KaMEHHOTO YIJIS. KOKCOBOT'O T'a3a, aMMHUA4YHOM BOJIbI,
Lemoncmpayuu. Konnexuus KAMEHHOYTOJIbHOW CMOJIBI, KOKCAa.
«KameHHBII yroib 1 MPOIYKThI €T0 Oco3HaBaTh HEOOXOTUMOCTD
nepepaboTkn». BuaeodparMeHTsI 1 razuuKany KAMEHHOTO YIS, KaK
cnaiinbl «Kokcoxummuueckoe aJbTEPHATUBBI IPUPOTHOMY Ta3y.
IPOU3BOCTBOY

13 [ToBTOpenue u o6ob1IICHNE TectupoBaHnue, perieHue 3aaad u BBITIONMHATE TECTHI, pelIaTh 3aa4l U

YOPaXXHEHUH 10 TEME

yOpaXHEHUS 10 TEME.

[TpoBoAHTH OIIEHKY COOCTBEHHBIX
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JIOCTH>)KEHUW B YCBOCHUU TEMBI.
KoppektupoBarh CBOU 3HAHUS B

COOTBECTCTBHH C IJIAHNPYCMbIM

pE3YABTATOM
14 Kontponbhas padora Ne 1 «Teopusi ctpoenust opranuueckux coequHenuii A.M. bytneposa. YreBonoponb»
15—28 Tema 3. Kucsiopon- u azorcoaep:kaniue opranudeckue coequneHus (14 4)
15—16 OnHOaTOMHBIE CIIUPTHI OyHKIIMOHAIbHAS rupoKkcuibHas | Ha3piBaTh ciupThl IO MEXKTyHApOAHOU
rpymra. l'omonornueckuu psIA | HOMEHKJIATYpE.

MPEACIbHBIX OJHOATOMHBIX CIUPTOB.
Nzomepus MOJIOKEH U
dbyHKIIMOHANIBHON Tpymnnbl. Bogoponnas

CBSI3b. XMMHUYECKHE CBOMCTBA CIIUPTOB.

Anpaeruanas rpymia. Peakius
sTepudUKaAIUU,  CIOXKHBIE  A(HPHIL.
[Ipumenenue CIIUPTOB. JleiicTBue

METWJIOBOTO W S3THJIOBOTO CIMPTOB Ha
OpraHu3M YeJIOBEKa.
Jlemoncmpayuu. OKUCIEHUE CIUPTA B

aJIbACTuI.

XapakTepu3oBaTh CTPOCHHUE, CBOMCTBA,
CIIOCOOBI MOTYYeHUsI U 00JIaCTH
MIPUMEHEHHUS TIPEICIIbHBIX OJTHOATOMHBIX
CITUPTOB.

YcTaHaBIMBaTh IPUYUHHO-
CJICICTBEHHYIO CBSI3b MEXXJIY COCTaBOM,
CTPOEHHUEM MOJIEKYII, CBOMCTBAMHU U
IIPUMEHECHHEM METaHOJa U ATaHOJIA.
Hab0ironars, caMOCTOSITEIBHO
MIPOBOJUTH U ONHMCHIBATH XUMHUUCCKHMA

HKCIIEPUMEHT
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Jlabopamopnvie onvimel. CpaBHEHUE

CKOPOCTHU UCIIAPCHUA BOABLI U 3TAHOJIA.

17 MHOroaroMHbI€ CIIMPTHI OTUICHININKONb, Kak mpeactaBuTens | KnaccuuuupoBarb CIUPTHI IO UX
JIByXaTOMHBIX U IJMUEPUH, KakK | aTOMHOCTH.
NPENCTABUTENb TPEXATOMHBIX CHUPTOB. | XapaKTepu30BaTh CTPOCHHUE, CBOMCTBA,
KauecTBennas peakuus Ha | cIOCOOBI MOTYYEHUs U 00JIaCTH
MHOTI'OaTOMHBIE CIUPTBI, MUX CBOWCTBA, | IPUMEHEHHSI MHOTOATOMHBIX CITUPTOB.
nonyuenue u npuMmenenue. [loustue 06 | UnentuduimporaTs MHOrOaTOMHbBIE
aHTupu3ax. CIIUPTHI C IOMOIIBIO KAYECTBEHHOMN
Llemoncmpayuu. KauecTBEHHAs peakiys | PEaKIUu.
Ha MHOTOATOMHbBIE CIIUPTHI. Habmrogars, caMmocTOsITENIbHO
Jlabopamopnuvle onvimei. MIPOBOJUTH U ONKCHIBATh XUMHUYECKHI
PactBopuMOCTh ImMIIEpHHA B BOJE HKCIIEPUMEHT

18 ®denou Crpoenue, mojiydyeHue, CBoMcTBa U | XapaKTepu3oBaTh CTPOCHHUE, CBOMCTRA,

npuMeHeHne (enoma. KadyecTBeHHBIC
peaknuu Ha (eHon. BzanmHoe BimsiHUE
aToOMOB B MoJieKyJie (heHoa.
Jlemoncmpayuu. 3aBUCUMOCTD

pacTBopuMOCTH (peHOIa B BOJIE OT

CHIOCOOBI MOYYSHUS U 007IaCTH
npuMeHeHus (eHona.
UnentudunmpoBars GEeHOT C TOMOIIHIO

Ka4€CTBEHHBIX PEAKIIHI.
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Temnepatypsl. Bzaumoneiictue deHona
¢ OpOMHOI1 BOIOH U XJIOPUJIOM

xene3a(lll), kak KauecTBEHHBIC PEaKIIUU

Cobunronate mpaBuiia 6€30MacHOro

oOpaieHus ¢ GeHoIoM

19 ATNbIEeTUIbl U KETOHBI @opmanpIerul M aleTajbJerujl, Kak | XapakTepu30BaThb CTPOCHUE, CBOMCTRA,
NPEICTAaBUTENN AJIbJIETHIOB, COCTaB MX | COCOOBI MONTY4YeHUs: U 00JacTh
Mosekysn. OyHKIIMOHAIbHAS npuMeHeHus opmasbiaeruaa u
KapOOHWIbHAsL Tpymnma. KadecTBeHHBIC | alleTalibJIeTH/IA.
peakiuu Ha anpaeruabl. CpoiicTBa, | UmeHTHGUIIMPOBATH allbIETUIBI C
MOJIy4YECHHUE u MPUMEHEHHE | MOMOIIBIO KaY€CTBEHHBIX pEaKIIUH.
dopmanpaernna u  aneranpiaeruga. | CoOmaronaTh mpaBuiia SKOJIOTUUECKU
Peakuun NOJINKOHICHCAIUU IUTsl | TPAaMOTHOTO M 0€301acHOro oOpamieHus
dopmanpaeruna. [lonsarue o keToHax Ha | ¢ GOpMaATIBACTUIOM.
puMepe aleToHa.
Hemoncmpayuu. Peakuuu cepeOpsiHOTO
3€pKaJia U CO CBEKENOIYUEHHBIM
ruapokcuaoM menu(ll) mpu HarpeBanuu,
KAaK Kau€CTBEHHBIE PEAaKIIUH Ha
aJbJETUIbI

20 Kap6oHoBbIE KHCTOTHI [omomornyeckuii  psa OpeAenbHbIX | XapakTepu3oBaTh CTPOCHUE, CBOMCTBA,
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OHOOCHOBHBIX KapOOHOBBIX  KHCJIOT.

KupHbie KHCJIOTBI. XHUMHUYECKUE

CBONCTBA KapOOHOBBIX KHCJIOT.
[lonyueHne U npUMEHEHNE MYPaBbUHOMN
Y YKCYCHOW KHCJIOT.

Hemoncmpayuu. O6pa3ipl MypaBbUHOM,
YKCYCHOM, MaJIbMUTUHOBOW 1
CTEaApPUHOBOM KUCJIOT U UX
pPacTBOPUMOCTH B BOJIE

Jlabopamopnuvie onvimsi. XUMUYECKUE

CBOMCTBA YKCYCHOM KHCJIOTBI

CroCcOOBI MOYYEHHUS U 001acTH
IIPUMEHEHNS] MYPAaBbUHOU U YKCYCHOM
KHCJIOT.

Pasanyath o01iee, 0cOOCHHOE U
€IMHUYHOE B CTPOCHUU U CBOMCTBAX
OpraHUYeCcKUX (MypaBbUHON U
YKCYCHOM) 1 HEOPTAHUYECKUX KUCTIOT.
Habmtonars, mpoBOANTH, OMKUCHIBAThH U
(buKCUpPOBATH PE3yabTAThI
JEMOHCTPALIMOHHOTO U TA00PAaTOPHOTO
XUMHYECKUX IKCIIEPUMEHTOB.
Cobmrofarh mpaBuiia KOO MYeCKU
I'PaMOTHOTO U 6€30MmacHOro oOpalieHus

C KapOOHOBBIMH KHCIIOTaMU

21

Crnoxubie 3¢upsl. XKupbl

Peakmuss  srepudukamuun.  CroxxHbIE
a¢upsl. JKupbl, UX COCTaB W THIPOIU3
(KUCTIOTHBIA M 1IEeTOYHOM). Mbpuia.
['mnpupoBaHue KUPOB.

Jlemoncmpayuu. Komiekius CI0KHBIX

OnuceiBaTh peakiuu dTeprurKaI Kak
oOparuMoii 0OMEHHBIN TIPOIIECC MEXKTY
KUCJIOTaMHU U CIIUPTaMU.
XapaKkTepru30BaTh CTPOCHUE, CBOMCTBA,

CHIOCOOBI MOTYYeHUS U 00IaCTH
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a¢upoB. Komnekius xxupoB. OOpasiisl
TBEPIOIO U KUIAKOTO MBLIA.
Jlabopamopnvie onvimel. OnpeneneHue

HEMIPCACIbHOCTH PACTUTCIIBHOIO Macjia

IIPUMEHEHMS KUPOB.

YcTaHaBIMBaTh 3aBUCUMOCTb MEKAY
(buU3MUECKUMU CBOMCTBAMU KHUPOB,
COCTaBOM HMX MOJIEKYII U
MIPOUCXOKIECHUEM.

Y IIPOU3BOZICTBO TBEPABIX KUPOB HA
OCHOBE PaCTUTEJIBHBIX MacCel.
Habmtonars, mpoBOANTH, OMKUCHIBAThH U
(buKCUpPOBATH PE3yabTAThI
JIEMOHCTPALIMOHHOTO U JIabOpaTOpHOTO

XUMHUYCCKHX IKCIICPUMCHTOB

22

VYrieBobl

YreBoael. MoHOCaxapubl. [Iroko3a
Kak ajpaerugpocnupt. CopOur.
MOJIOYHOKHUCIIOE U CIIUPTOBOE
opoxkerue. dorocunTes. Jlucaxapuibl.
Caxapo3a. [Tonucaxapupl: Kpaxmarll,
LICJIF01034.

Jlemonucmpayuu. AnbIeruIHbIC

CBOICTBA M CBOMCTBA MHOTOAaTOMHBIX

OnpenensiTe NIPUHALIEKHOCTh
OPraHUYECKUX COCIUHECHUN K
YIJIEBOJIaM.

Paznuuate MOHO-, M- U TIOJIUCAXaPUIBI
10 UX CIIOCOOHOCTH K THAPOJIH3Y.
[IpuBOaUTHE IPUMEPHI NIPEACTABUTENEN
Ka)KJIOW TPYNIIBI YIIIEBOAOB.

HaOmronaTe, mpoBOAUTD, ONUCHIBATH U
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CIIUPTOB TIIFOKO3bI B PEAKITUSAX C
ruapokcugom mMeau(ll).
Nnentudukanus kpaxmarna.
Jlabopamopnuvie onvimsi. I3roTOBICHUE
KpaxMaJjbHOIO KJIeHucTepa.
Nnentudukamnms kpaxmaia Kak
KOMIIOHEHTa HEKOTOPBIX MPOTYKTOB

INUTaHUusA

(buKcupoBaThH pe3yIbTATHI
JIEMOHCTPAIIMOHHOTO U JIA00PAaTOPHOTO

XHUMHYCCKUX SKCIICPUMCHTOB

23

AMWHBI

AmMuHoOrpynna. AMHHBI NpeNe/IbHbIE U
apomarnueckue. AHwinH. [lomydenwue
aMuHOB. Peakuus 3uHMHA. XUMHUYECKHE
CBOMCTBA Y NPUMEHEHNE AMUHOB.
Hemoncmpayuu. Ioprper H. H. 3ununa.
Konnekuus aHMIIMHOBBIX KPaCUTEJIEH.
Jlabopamopnuvie onvimei. I3roTOBICHUE

MOJIEJIEN MOJIEKYJI aMAHOB

Onpenenars NTPUHAIICKHOCTD
OpPraHUYECKOro COEIMHEHUS K aMUHAM
Ha OCHOBE aHAJIN3a COCTaBa €T0
MOJIEKYJI.

XapaKkTepu30BaTh CTPOCHUE, CBOWCTBA,
CIIOCOOBI MTOIYYEHHUS B 00IaCTH
IIPUMEHEHHNS aHWJIMHA.
ApPrymMeHTHUpOBaTh YyBCTBO FOPJIOCTH 3a
JOCTHKEHUS OT€YECTBEHHOU
OPTraHWYECKOU XUMHH.

CoOmronaTh ipaBuia 6€30MacHOTo




42

06paHleHI/I$I C aHWJIMHOM U KpaCUTCIIAMU

Ha €Tr0 OCHOBC

24 AMMWHOKHUCIOTHI. AMMHOKHUCIIOTBI, COCTaB UX MOJEKyI M | OnpenensiTe MPUHAIEKHOCTD
CBOMCTBA, Kak aM(OTepHBIX | OPraHUYECKOTO COCTUHECHHUS K
OpraHUYeCKUX COCAUWHEHUH. [THIMH, | aMUHOKHUCIIOTaM Ha OCHOBE aHaJn3a
KaKk  MpEJCTaBUTENIb  aMHUHOKHCJIOT. | COCTaBa UX MOJICKYII.
[Tonyuenue mONMUNETUIOB peakiuell | XapakTepu3oBaTh CBOMCTBA
TTOJINKOH/ICHCAITUH. [Tonsitue 0 | aMUHOKHCJIOT KaK aM(OTepHBIX
MICTITUAHOMN CBS3H. COCTMHEHUH.
Jlabopamopnvie onvimul. VI3roropnenue | Pa3nuuate peakiiuy MOJMKOHICHCAITUN
MOJIEJIA MOJICKY/IbI TIIHITMHA Y TICTITU]THBIE CBSI3U

25 benku CrpoeHue MoJieKyll OEIKOB: TIEpBUYHAsI, | XapaKTepHU30BaTh COCTaB, CTPOEHHUE,
BTOPUYHAS M TPETHYHASI CTPYKTYPHI. CTPYKTYPY U CBOMCTBa OCIIKOB.
KauectBenHbIe peakimu Ha OCIIKH, UX Nnentuduimponars OEIKH.
TUJPOJIN3, JICHATYypalus 1 OmnrcpIBaTh OMOJIOTOYECKUE CBOMCTBA
Oounonorndeckue PyHKITUU. OCJIKOB Ha OCHOBE MEXXIPEAMETHBIX
Jlemoncmpayuu. KauecTBEHHBIE CBSI3€H XUMUU U OHMOJIOTHUH
peaKIu Ha OSJIKH.

26 [Ipaktuueckas padora Ne 1. Wnentudukanus opraHndeCcKux [IpoBoauTh, HAOMIOAATH U ONUCHIBATH
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Nnentudukamnms

OPraHUYECKUX COCAUHEHUN

COEeIUHEHUU

XUMHUYCCKUU 9KCIICPUMCHT IJIA
MOATBCPIKACHUA CTPOCHUS U CBOMCTB
Pa3iIMYHbIX OPraHNYCCKHUX COGIIHHGHHﬁ,
a TaK)XKC UX I/IﬂeHTI/I(l)I/IKaI_[I/II/I C

IIOMOIIIBIO KAaYCCTBCHHBIX peaKL[I/Iﬁ

27 [ToBTOpeHUE M 0000IICHNE TectupoBaHue, pemieHue 3a1a4 | BBIONTHATE TECTHI, pemaTh 3a1a4d U
yIPaXHEHUH 110 TeMe YIPaKHEHUS 110 TEME.

[TpoBOAHTH OIIEHKY COOCTBEHHBIX
JIOCTVDKCHHUI B YCBOCHUH TEMBI.
KoppekTupoBarh CBOM 3HAHUS B
COOTBETCTBUH C IJIAaHUPYEMBIM
pe3yIbTaTOM

28 KonTponbhas padora Ne2 «Kuciaopoa- u a3oTcoaepkaIiie opraHnuecKue CoOeTHHCHMS

29—33 Tema 4. Opranudeckasi XuMusi 1 0011eCTBO (5 4)

29 buorexnonorus PazButne 6morexnomoruu. Tpu OOBICHATH, UTO TAKOE OMOTEXHOJIOTHS,

HaTpaBJIeHUS OMOTEXHOJIIOTUH: TeHHAS
(WJIM TeHEeTUYEeCKas ) UHKEHEPUs;
KJIETOYHAS MH)KCHEPHUS;, ONOIOTHYeCKas

MHXeHepus. [‘eHeTnueckun

reHHasi (MM TeHeTHYeCcKasi) HHXXEHEepHs,
KJIETOYHAs MH)KCHEpHs, Onomoruyeckast
WHXXEHEPUsl, KIIOHUPOBaHHUE,

UMMOOWMIIN30BaHHbBIC (DEPMEHTHI.
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MoaupuurpoBanHbie opranusmsl (IMO)
U TPAHCTEHHAas MPOAYKIIHS.

Knonuposanue. IMMoOMIM30BaHHbBIE

XapakTepu3oBaTh POJib OMOTEXHOJIOTUH
B PEIICHUH MPOJIOBOJILCTBEHHON

poOJIEMbI U COXPaHEHUU 310POBBS

(dbepMEeHTHI U UX MPUMEHEHUE. YyeJloBeKa
Hemoncmpayuu. BuaeopparmeHTsl U
cJIaiiibl IO OMOTEXHOIOT UM U
UMMOOHWTN30BaHHBIM (hepMEHTaM
30 [Tonmumepsr Knaccuduxarus nonumepos. KnaccupunupoBare  moaumepbl 1O
HckyccTBeHHBIE TOMUMEPBI: HEJUTYJIOU, | Pa3IMYHBIM OCHOBAaHMSIM.
aleTaTHbIN MENK, BUCKO3a, IeutodaH. PaznuuaTh MCKYCCTBEHHBIE MOJUMEPHI,
Jlemoncmpayuu. Konnexuus KJIacCU(UIIUPOBATH 1704 u
nosimMepoB. KoJieKiusa CHHTETUYECKUX | WIITIOCTPUPOBATh TPyl MTOJTUMEPOB
MOJIMMEPOB U U3JCIUNA U3 HUX MIpUMEpPaAMHU.
YcranaBinBaTh CBSI3H MEXKTY
CBOMCTBaMH IIOJMMEPOB M O0IacCTIMU
WX TPUMEHEHUS
31 CuHTeTHYECKHUE MOTUMEPDI [Tonmumepuzanusi W MOJTUKOHAEHcalus, | Paznuuath MOJIMMEPU3ALIUIO u
KaK CIIOCOOBI ITOJTYYCHHS IOJUMEPOB. | IOJUKOHISHCAITHIO.

Cunretnyeckue kayuyku. [lomuctupon,

[IpuBOANTH MpUMEpPHI ATHUX CIOCOOOB
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TeQJIOH W TMOJUBUHWIXJIOPUJ, KaK
MPEACTABUTENHN MJIACTMACC.
CuHTEeTHUYECKHE  BOJIOKHA:  KalpoH,
HAWJIOH, KEBJAp, JIABCAH.
Jemoncmpayuu. Konnexkuus
CUHTETUYECKUX TOJIMMEPOB: IIACTMACC

1 BOJIOKOH H I/IS,HGJ'II/If/'I N3 HUX

IMOJIYUCHHA ITOJIMMCPOB.
OnuceIBaTh CHUHTETHYECKUE Kay4dyKH,
IIJ1aCcTMAacCChl U BOJIOKHA Ha OCHOBEC CBA3U

CBOWCTBAa — IIPUMEHEHHUE

32 [IpakTrueckas pabora Ne 2 Pacrio3HaBaHue miacTMacc U BOJIOKOH [TpoBoauTh, HAOMIONATH W OMHUCHIBATH
XUMHYECKUAN AKCIICPUMEHT TUTSI
UICHTU(UKALIMY TUTACTMACC M BOJIOKOH C
TIOMOIIIBIO KAYECTBEHHBIX PEaKIINi

33 IoBTOpenue u 00001menue Kypca. IloaBeneHne UTOroB yuedoHoro rojaa.

34—35 Pe3epBHOE Bpems




46

IIpumepHoe TeMaTH4YeCKOe IVIaHHPOBaHue Kypca 11 kiacca 0a30B0ro ypoBHst

(1 4 B HEmemt0, Bcero 35 4, u3 HUX 1 4 pe3epBHOE BpeMsi)

XapaKTepI/ICTI/IKa OCHOBHBIX BUJ10B

Hovepa Tema ypoxka OCHOBHOE COAEpKAHUE YPOKa JeATEeIbHOCTH O0yJaromuxcs (Ha
YPOKOB I1/T1
YpOBHE yUeOHBIX ICUCTBUIA)
1—9 Tema 1. Ctpoenue Bemects (9 4)
1 OCHOBHBIE CBEICHUSA O Crpoenue aroma: cocTaB siipa (HyKJIOHBI) | ApryMEHTUPOBATh CI0KHOE CTPOCHUE
CTPOEHUU aTOMa U 3JIeKTpoHHAast o0osnouka. [Tonsitue 00 aroMa KakK CUCTEMBI, COCTOSIIEH U3
u3oronax. [loHaTHE O XUMHYECKOM s]ipa 1 3JIEKTPOHHON 00O0JIOUKH.
AIIEMEHTE, KAK COBOKYITHOCTH aTOMOB C XapakTepu30BaTh YPOBHU CTPOCHUS
OJIMHAKOBBIM 3apsJI0M Sipa. BEILIECTBA.
Llemoncmpayuu. 1loprpersl OnuceiBaTh YCTPOHUCTBO U padOTy
3. Pesepdopna, H. bopa. bosbioro aapoHHOrO KOJUIaaepa

Buneodparments! u cnaiinel «bonbiioi
aJIpOHHBIN KOJUTAUAEP», « YPOBHU

CTpOCHHUA BCIICCTBA»
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Ilepuonuueckas cucrema
XUMHUYECKHUX DJIEMEHTOB
J1. 1. MeHaerneeBa B CBETE

YYEHHS O CTPOCHHUH aroma

®du3nyeckuil CMbICI MPUHATON B TAOIULE
J1. n. MeHnpeneeBa CHUMBOJIMKU
NOPSIAKOBOTO HOMEpa AJIEMEHTA, HOMEpPA
nepuoga U Homepa rpynmsl. [lonstue o
BaJICHTHBIX 3JeKTpoHaX. OToOpakeHue
CTPOEHUSA AIIEKTPOHHBIX o0oJi0ueK
aTOMOB ~ XMMHUYECKHUX  DJJEMEHTOB C
MIOMOILIBIO 3JIEKTPOHHBIX M AJIEKTPOHHO-
rpaduueckux Gopmyi.

OObsicHeHHe 3aKOHOMEPHOCTEN
U3MEHEHUS  CBOMCTB  DJJIEMEHTOB B
[IepuoAax U TpylInax IEepUOIUYECKOU
CHCTEMBI, KakK CJIEACTBUE 170.
AIIEKTPOHHOTO CTPOEHUS. IIEKTPOHHBIE
CEMEMCTBAa XMMUYECKUX DIIEMEHTOB.
HHemoncmpayuu. Paznudaasie Gopmbl
[lepuonnueckol CHCTEMBI XUMUYECKHUX
anemeHToB /. 1. Menneneesa. [lopTper

. . Menaeneena.

OnuceBaTh CTPOEHUEM aToMa
XUMHYECKOTO AJIEMEHTA Ha OCHOBE €ro
MOJIO’KEHUS B IEPUOJUYECKON crCcTEME
J1. 1. Menpaeneena.

3anuchiBaTh EKTPOHHBIE U
AIIEKTPOHHO-Tpaduueckue Gopmyibl
XUMHYECKUX 3JIEMEHTOB.

OmnpenensiTe OTHOIIEHHE XUMHYECKOTO
AIIEMEHTA K OTNPeACIEHHOMY

AIIEKTPOHHOMY CEMEUCTBY
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Jlabopamopnuie onvimul.
MopenupoBaHue OCTPOCHUS
[Iepronuueckoit CUCTEMBI C IIOMOLIBIO

KapToueK

Cpasnenue [lepuonnueckoro
3aKOHA U TEOPUU XUMUYIECKOTO
cTpoeHus Ha Gunocodckoit

OCHOBC

Hp CAIIOCBUIKH OTKPBLITUA

[lepuoguueckoro 3akoHa UM TEOPHUU
XUMHUUYECKOTO CTPOCHHSI OPraHUYE€CKUX
COCIMHEHUM; pOJb JIUYHOCTU B HUCTOPUH
XUMUU; 3HAUYCHUE MPaKTUKU B
CTAHOBJIEHUH M PAa3BUTUH XUMHYECKHX
TEOpHUI.

Lemoncmpayuu. optperst /. W.

Menaeneesa u A. M. Bytieposa

[IpencTaBnsiTh pa3BUTHE HAYYHBIX
TEOPHI MO0 CIIUPAIK HA OCHOBE TPEX
dbopmynupoBok [lepuonnueckoro 3akoHa
Y OCHOBHBIX HAIpaBJICHUN Pa3BUTHUS
TEOPHUH CTPOCHUS (XMMUYECKOTO,
AIIEKTPOHHOTO U IPOCTPAHCTBEHHOTO).
XapakTepu3oBaTh POJIb MIPAKTUKU B
CTAHOBJIEHUU U PAa3BUTUN XUMHUYECKOU
TEOPUHU.

ApPrymMeHTUpOBaTh YyBCTBO FOPJIOCTH 3a
JOCTUXKEHHUS OTEUECTBEHHOW XUMHU U

BKJIaJ] POCCUMCKUX YUYEHBIX B MUPOBYIO

HayKy

HMonnas xuMuueckas CBS3b U

HOHHBIC KPUCTAJJINYCCKHC

KatnoHsl W aHMOHBI: HX 3apsaabl H

KJacCu(UKAIMs O COCTaBy Ha MPOCTHIS

Xapakrepru3oBaTh HOHHYIO CBSI3b KaK

CBSI3b MEXK]ly HOHAMH, 00Pa3yIOIUMHUCS
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peLIETKU

u cnoxuele. IIpencrasurenu. Ilonstue
00 HMOHHOW XuMHUYecKoW cBsa3u. MoHHas
KpUCTa/UInyecKas peréTka 51

dbuzndeckue CBOICTBa BEIIIECTB,
00yCIIOBJIIEHHBIE ITUM CTPOEHHUEM.
Jlemoncmpayuu. Monenp HOHHOU
KPUCTAIUTNYECKON PEIIETKH HA IPUMEPE
xJlopyaa Harpusi. MuHepaisl ¢ 3TUM
TUIIOM KPUCTAJUIMYECKON PELIETKOMN:

KaJbIUT, T'aJIUT.

B pE3yJIbTaTE OTAAYM WJIIA IIPUEMaA
AJIEKTPOHOB aTOMaMHM WJIY TPYIIIIAMHU
aTOMOB.

Onpenenars NTPUHAICKHOCTh HOHOB K
TOW WJIM UHOU TPYIIE HA OCHOBAHUU KX

3apiaaa U CoCTaBa.

Xapakrepu3oBaTh (GU3MUECKUE CBOMCTBA

BEILIECTB C MOHHOM CBA3bIO, KaK
(GYHKIMIO BUJIa XUMUYECKOM CBSI3U U

TUTIA KPUCTAJUTMYECKON PeIéTKH

KoBasieHTHas xumuueckas
CBA3b. ATOMHBIE U
MOJIEKYJISIPDHBIE

KPUCTAJUIMYECKUE PELIETKU

IloasTue 0 KOBaJICHTHOU CBSA3MU.
DIEeKTPOOTPUIIATEILHOCTD, HEMOJSPHAS U
noJIsipHas

KOBaJICHTHBIC CBiA3H.

Kparnoctp KOBAJIEHTHOM CBSI3H.
MexaHu3mbl 00pa30BaHMsST KOBaJIEHTHBIX
CBs3eil:  OOMEHHBIE W  JIOHOPHO-
akuenTopHbid. [lomsspHOCTH MOJIEKYIIBI,
KAaK CJIEICTBUE TOJSPHOCTH CBSI3U H

reoOMETpUH MOJIeKYyJbl. Kpucramnmnueckue

OmnwuchBaTh KOBAJICHTHYIO CBSI3b, KaK
pe3yabTaT 00pa3oBaHUs OOIINX
ANIEKTPOHHBIX TIap WM KaK pe3yabTar
NIEPEKPHIBAHHS YIICKTPOHHBIX
opOuTaeu.

KnaccudunmpoBars KoBaJeHTHBIC
cBsizu 1o D0, KPaTHOCTHU U CIIOCOOY
MEPEKPHIBAHMSI DJICKTPOHHBIX

opOuTaeu.
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pEemETKH C  OTUM  TUIOM  CBSA3U:
MOJIEKYJISIDHbIE U arOMHble. PU3NUECKHE
CBOMCTBAa  BEIIECTB,  OOYyCJIOBIECHHBIE
TUIIOM KPUCTAUINYECKUX PEUIETOK.
Lemoncmpayuu. Monenu MOJIEKYISIpHON
KPUCTAJUTNYECKON PEIETKHA HA IPUMEPE
«CYXOTO JIbJIa» WIN N0J1a U aTOMHOM
KPUCTAIUTNYECKON PEIIETKH HA IPUMEPE
anmasa, rpadura uiam kBapua. Monenb

MOJIIPHOTO 00bEMa rasza

XapakTepu3oBaTh (PU3NUECKUE CBOMCTBA
BEIIECTB C KOBAJICHTHOM CBSI3bI0, KaK
(GYHKIIMIO KOBaJEHTHOW CBA3M U TUIA

KPUCTAJIJINYECKOU PEIIETKH

Merauinueckass XuMHA4eCcKas

CBA3b

IloHgaTHE O METAUIMUYECKOU CBA3U U

METAJUTNYECKUX KPUCTAUTNYECKUX
peméTKax. duznueckue CBOMCTBA
METAJIOB Ha OCHOBE 170'¢

KPUCTAJUTMYECKOTO CTPOCHMUS.
[IpumeHEeHre METAIOB Ha OCHOBE UX
CBOMCTB. YEpHBIE U IIBETHHIE CIIJIABHI.
Jlemonucmpayuu. Monenu

KPHUCTAJUIMYECKHUX PEIIETOK METAJIOB.

XapakTepru3oBaTh METAIINYECKYIO
CBA3b KaK CBA3b MEXKAY MOH-aTOMaMU B
MeTaJjlax M CIjlaBaxX MoCpeaCTBOM
00001IECTBIEHHBIX BAJIEHTHBIX
AJIEKTPOHOB.

OOBACHATH CIUHYIO IIPUPOIY
XUMHYECKHUX CBS3CH.

XapakTepu3oBaTh PU3NUECKUE CBOMCTBA

METaJUIOB, KaK ()yHKITHIO
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Jlabopamopnuie onvimul.
Koncrpynposanue monenu

METAJUIUYECKOU XUMHUUYECKON CBI3U

METAJIMYECKOM CBI3U U METAJLINYCCKOU

KPUCTAJIJINYECKOU PEIIETKU

BOI[OpOI[HaSI XHUMHNYECCKas CBA3b

MexmorekyispHas u
BHYTPUMOJIEKYJISIpHAS BOJIOPOJIHBIE
CBA3U. 3HAUEHHE  MEXMOJIEKYISIPHBIX
BOJIOPO/IHBIX CBSI3€M B MPUPOJE U KU3HU
YeJI0BEKa.

Jemoncmpayuu. BuneopparmMmeHTsl u
cnaitbl «CTpyKTyphl OeKay.
Jlabopamopnuvie onvimsi. JleHarypanus

Oenka

XapaKTepu30BaTh BOAOPOIHYIO CBA3b
KaK OCOOBII THUII XUMHYECKOMN CBSI3H.
Paznmnuate MEKMOIIEKYIISIPHYIO U
BHYTPUMOJIEKYJISIPHYIO BOJIOPOIHBIE
CBSI3H.

PackpsiBaTh posib BOLOPOIHBIX CBA3EU B
OpraHu3aIuy MOJIEKYJT OMOTIOIMMEPOB,
— 0enxoB u JIHK, — Ha ocHOBe

MCIKIIPECAMCTHBIX CBsI3ell ¢ Omonoruei

[Tomumepsnr

[TonyuyeHue  MOAUMEPOB  PEAKLUSMHU
NOJIMMEPU3ALUH U TOJUKOHJICHCAIUU.
Baxuelime npeacraBuTeny miacTMace u
BOJIOKOH, HX TIOJIyYCHHE, CBOMCTBA H
IIPUMEHEHUE. [TonsTHE 0
HEOPraHWYECKUX  IMOJIUMEpax MU  HX

NpCaACTAaBHUTCIIN.

XapakTepu3oBaTh NOJIUMEPHI KAK
BBICOKOMOJIEKYJISIPHBIE COECUHEHHUS.
Paznuuare peakuuu noauMepusaluu u
MOJINKOHICHCAIUH.

OnuchIBaTh BaKHEHIINE PEICTABUTETU
MJIACTMACC U BOJIOKOH U Ha3bIBaTh

00J1aCTH UX NPUMEHEHUS.
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Hemoncmpayuu. Komnekuun
«IImactmaccely, «Bomokna». O0pas3isl
HEOPraHUYECKUX MOJIMMEPOB — BEILIECTB

aTOMHOM CTPYKTYPBI

YcTaHaBnMBaTh €IMHCTBO OPraHUYECKON
Y HEOPTaHUYECKOM XMMHUU Ha IpUMeEpe

HCOPraHNM4YCCKUX IMOJIMMCPOB

I[I/ICHepCHBIe CHUCTCMBI

[TonssTie o0  nucmepcHoit  daze u

JIUCIEPCUOHHONM  cpeAe.  ArperarHoe
COCTOSIHME pa3Mmep dacTull (a3bl, Kak
OCHOBA JIIA KJIacCU(UKAITUU TUCTIEPCHBIX
CHUCTEM. DMYIbCHUH, CYCIICH3UH, adPO30JIH
— Ipynmbl TpyOOANCIIEPCHBIX CUCTEM, UX
MPEJACTABUTENNU. 307U U TEJId — TPYIIIIBI
TOHKOJMCIIEPCHBIX CUCTEM, ux
npeacraButenu. [lonstTue o cuHepesuce u
KOAryJsium.

Hemoncmpayuu. Konnekuu o6pas3ios
Pa3JIMYHBIX TUCIEPCHBIX CUCTEM.
CunHepesunc 1 KoaryJsiius
Jlabopamopnvie  onvimel.  [lonyuenue

KOJUIOMJIHOTO pacTBOpa KypHUHOro Oenka,

XapakTepu30BaTh Pa3IMYHbIC THUITHI
JUCTIEPCHBIX CHCTEM Ha OCHOBE
arperarHoro COCTOSTHUS JTUCTICPCHOM
¢da3bl U JUCTICPCUOHHOM CPE/IbI.
PackpbIBaTh poJIb pa3IUIHBIX THIIOB
JTUCTICPCHBIX CHCTEM B JKM3HU TIPHUPOJIBI
U 00111eCTBA.

[TpoBoaWTH, HAOIIONATH M OIHUCHIBATH

XUMHUYECKUN IKCIIEPUMEHT
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VCCIIEOBAHUE €r0 CBOWCTB C IIOMOIIBIO
Ja3epHOM YKa3KM M MPOBEAECHUE €r0
neHarypauuu. [lomydeHue — oMynbcuu
PacCTUTENIBHOTO Maciia U HaONIoJeHue 3a
e€ pacciioenuem. llonmydenue cycrnieH3uu
«U3BECTKOBOTO MOJIOKa» W HaOIIOIeHue

3a €€ ceqMMEHTaIen

10—21

Tema 2. XuMuveckne peakiuu

(12 v)

10—11

Knaccuduxarus xuMuaeckux

peakuui

AJ'IJ'IOTpOHI/IBaIII/ISI H M30MCPpHU3allud, KakK

p€aKuuu 0e3 HN3MCHCHUA coCTaBa

BEUIECTB. AJUIOTpONHs U €€ MPUYUHBL
Knaccuduxamnus peakuuii mo pazanyHbIM
OCHOBAHMSIM: TI0 YHUCIY M COCTaBy
peareHToB M MPOAYKTOB, 1Mo ¢ase, Io
UCIIOJIb30BAHUIO

KaTaJin3aTopa 701041

s dexry.

TepMOXUMHUYECKNE YPABHEHHS PEAKIIAMN.

dbepMeHTa, MO TEILIOBOMY

OnpenensaTs TPUHAICKHOCTD
XAMUYECKOW PEaKInu K TOMY HJTH
WHOMY THITY Ha OCHOBaHUH TIO
pa3IMYHBIX MPU3HAKOB.

OTpakaTh Ha TUCHME TEITOBOU A PeKT
XAMUYECKHUX PEAKIIHA C TOMOIIIBIO
TEPMOXUMHUYECKUX YPABHCHHI.
[TonTBepk1aTh KOTUIECTBEHHYIO
XapaKTePUCTUKY IK30- U
OHIOTEPMHUUECKUX PEAKINi pacuéTaMu

10 TCPMOXUMHUYCCKHUM YPABHCHUAM.
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Jlemoncmpayuu. PacTBOpeHue cepHOU
KHUCJIOTHl U aMMHAYHOU CEIUTPHI U
dbuKcalys TeIIOBBIX SBICHUN JIJIS1 STUX

IPOIIECCOB

12

CKOpOCTB XUMHYCCKUX

peakuui

CDaKTOpBI, OT KOTOPBIX 3aBUCHUT CKOPOCTH

XUMUYECKUX peaKIHii: npupozaa

pearupymoommx BEHIECTB, TEMIIEpaTypa,

iomanb 150.¢ COIMPUKOCHOBCHMUA
pearupyromumx BCIICCTB, HnXx
KOHIOCHTpALM:A, IMPUCYTCTBUC

karanu3zaropa. [loHsatne o KaTtanuse.
depMeHTHI, KaK OMOJIOTMYECKHE
KaTaJin3aTopPhl. Nuruburopsl, KaK
«AHTOHHMMBD»  KaTalu3aTopoB M  HX
3HAUCHHUE.

Jlemoncmpayuu. B3auMoaencTBUs
pacTBOPOB COJISTHOM, CEPHOU U YKCYCHOM

KHCJIOT O,Z[PIHaKOBOﬁ KOHLOCHTpAaOHH C

YcTaHaBIMBaTh 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON PEaKIIUU OT MPUPOJIBI
pearupyrommx BemecTB, UX
KOHIICHTPAIlUU, TEMIIEPATyPhl U
IJIOIIAIA UX COIPUKOCHOBEHUS.
PackpbIBaTh posib KaTaanu3aTopoB Kak
(bhakTOpOB yBEIMUYEHUS] CKOPOCTH
XUMUYECKON PEAKIMU U paccCMaTpuBaTh
UHTHOUTOPHI KaK «aHTOHHUMBD»
KaTajn3aTopoB.

Xapakrepu3oBaTh (EPMEHTHI Kak
OMOJIOTHYECKHE KaTaau3aTopbl
OEJIKOBOM MPUPOJbI U PACKPHIBATH UX

PpOJIb B IIPOTCKAHNHN OMOXMMHUYECKUX
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OJIMHAKOBBIMH KYCOYKAMHU (FpaHyJIaMH )
LMHKA U B3aUMOJEHCTBUE OJIMHAKOBBIX
KyCOYKOB pa3HbIX METAJIOB (MarHus,
LIUHKa, JKeJIe3a) C PACTBOPOM COJISTHON
KHCJIOTBI, KaK IIPUMEP 3aBUCUMOCTH
CKOPOCTH XHUMHUYECKHX PEAKIUN OT
IIPUPOJIBI BelllecTB. B3anmonencteue
pPacTBOpPOB THOCYNb(aTa HATPHUs
KOHIIEHTpAaLUH U TEMIEPATYPHI C
pacTBOPOM CEPHOU KUCIIOTBHI.
MonenupoBaHue «KUIIALIETO CIOS.
I'ereporeHHbIN KaTajin3 Ha IpUMEpE
pasIoKEHUS IIEPOKCUA BOAOPOIA B

MIPUCYTCTBUU TUOKCHIA MapraHIia.

Jlabopamopnvie onvimet. Vicmonb3oBaHue

HEOPraHWYECKHUX KaTaJn3aTopoB (CoJei

JKeseza, MoAuIa Kajaus) U MPUPOTHBIX

00BEKTOB, COIepKaIllUX Karaa3zy (Chipoe

MSICO, KapTO(enb) sl pa3IoKCHHUS

peaKLMil Ha OCHOBE MEXKIIPEIMETHBIX
CBsi3ell ¢ Ouonoruei.
[TpoBoaNTH, HAOIIONATH U OMUCHIBATH

XUMHUYECKHUU OKCIICPUMCHT
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IIEpOoKCHUIa BOOAOPOaa

13 O06paTuMOCTh XMMUYECKUX Knaccudukanus xumuueckux peakuuil | OnuchIBaTh COCTOSHUS XUMUYECKOTO
peakuuii. XuMHuecKoe [0 MpU3HAKy MX HampasieHud. [loHsTHEe | paBHOBECHS U MpeAiaraTb CliocoObl €ro
PaBHOBECHE U CIIOCOOBI €ro 00 00paTHUMBIX peaklUsIX U XMMHYECKOM | CMEIEHHUs B HEOOXOANUMYIO CTOPOHY Ha
CMelIeHUs paBHoBecuu. Ilpununun Jle-lllatense u | OCHOBE aHaNM3a XapaKTEPUCTUKHU
CIOCOOBI CMElIeHUS XUMHUECKOTOo | peakuuu u npuHiuna Jle-1larense.
paBHOBecus.  OOmas xapaktepuctuka | [I[poBonuth, HaOGMIOAATh U OMUCKHIBATH
peakiuii CHHTE30B aMMHaKka M OKCHJA | XHMUYECKHUI SKCTIEPUMEHT
ceppi(VI) u paccMoTpeHHe — yCIIOBHIA
CMEUICHUs 1754 paBHOBECHS Ha
IIPOU3BOJCTBE.
Hemoncmpayuu. CMemeHne paBHOBECHUS
B cucteMe Fe*" + 3CNS™ « Fe(CNS)3
Jlabopamopnvie onvimsi. Unmroctpanms
npaswia beproie Ha npakTHKe —
IPOBEICHUE PeaKkuil ¢ 00pa3oBaHUEM
ocajKa, ra3a ¥ BOJbl
14—15 I'uaponus OOparumblii 1 HeOOpaTUMBIN TUAPONIHU3LL. | ONpeAeTaTh TUTI THAPOIU3A COTH HA
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I'mpponus conert u ero tumnsl. ['maponus
OpraHWYECKUX COCIMHEHUN B JKHUBBIX
OpraHu3MoOB, Kak OCHOBa oOMeHa
BeniecTB. [loHsATHE 00 »HEPreTHYecKoM
oOMeHe B KIETKE W pOJU TUAPOIH3A B
HEM.

Jlabopamopnvie onvimsi. VicibiTanue
WHJMKATOPAMU CPENBl PACTBOPOB COJIEH

PAa3JIMYHBIX THUIIOB.

OCHOBE aHaJIn3a €€ COCTaBa.
KnaccuduumpoBars rupoiauns conen

110 KAaTUOHY U aHHOHY.

XapakTepu3oBaTh pOJIb TUAPOIIN3A
OpraHWYECKUX COENUHEHUN, KaK
XHUMHYECKOW OCHOBBI OOMEHA BEIIECTB U
SHEPTHH B KUBBIX OpraHU3Max.
[TpoBoauTh, HAOIIONATH M ONMUCHIBATH

XUMHUYCCKHUU OKCIICPUMCHT

16

OKHUCIIUTETBHO-

BOCCTAHOBUTCIIbHBIC PCAKIINN

CreneHb OKHCJEHUSI U €€ ONpeAecHUe
1o dbopmyrnam OpPraHM4YecKuX W
HEOPraHWYECKUX BEHIECCTB. DJIIEMEHTHI U
BEIIIECTBA, Kak OKUCJIUTEIU u
BoccTaHoBuTeNU. [loHATHE O mpoueccax
OKHCJICHUS u BOCCTAHOBJICHUS.
CocrapiieHuEe YypaBHEHUM XHUMHUUYECKHX
peakuuii  Ha

OCHOBC QJICKTPOHHOI'O

OajiaHca.

OnpenenaTs OKUCIUTEIbHO-
BOCCTAHOBHUTEJIbHbBIC PEAKIINHU KaK
MPOIECCHI C UBMEHEHUEM CTETICHEU
OKHCJICHHUS DJIEMECHTOB BEIIIECTB,
YYaCTBYIOIIUX B PEAKIUH.

PaznmuuaTh OKMCIUTEIB U
BOCCTAHOBUTENb, ITPOLIECCHI OKUCICHUS
1 BOCCTAHOBJICHHUS.

Cocrasnsate ypaBHenust OBP Ha ocHoBe
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Jlemoncmpayuu. B3auMoaencTBue HMHKA
C COJISIHOM KUCJIOTOM M HUTPATOM
cepebpa.

Jlabopamopnuvie onvimsi. OKUCIUTENBHO-
BOCCTAHOBUTEIbHAS PEAKIIUS U PEAKIIUS
oOMeHa Ha IpuMepe B3auMOJICHCTBUS
pactBopoB cynbhara menu(ll) c xene3om

H paCTBOPOM HICIIOYH.

AIIEKTPOHHOTO OajaHca.
[TpoBoaWTH, HAOTIOMATE M OMHUCHIBATH

XUMHUYECKHUU OKCIICPUMCHT

17-18

DNEeKTPOIN3 PacIuIaBOB U
pactBopoB. [IpakTuueckoe

IMPUMCHCHHUC IJICKTPOJIN3a

XapakTepucTHKa  JJIeKTpoJih3a,  Kak
OKHUCJIUTENbHO-BOCCTAHOBUTEIHHOTO

npouecca. (OCOOEHHOCTH 3JIEKTPOIU3A,
IPOTEKAIOIIIETO B pacTBopax
AIIEKTPOJIUTOB. [TpakTraeckoe
NPUMEHEHHE DIIEKTPOJU3a: IMOJIyYEHHE
rajoreHoB, BOJIOPO/A, KHCJIOPO/A,
HIEJIOYHBIX METAJJIOB U IIEJIoueH, a
TaKKe

AJIIOMHWHMHA QJIICKTPOJIN30M

pacijiaBOB M pPacTBOPOB COEIUHEHUI

OnuceIBaTh MEKTPOIU3 KaK
OKHUCJIUTETbHO-BOCCTAHOBUTEIHHBIN
nporecc.

Pa3nuyath 37€KTpoau3 paciiaBoB U
BOJIHBIX PAaCTBOPOB.
XapakTepu30BaTh MPAKTUUYECKOE
3HAYEHHUE AJIEKTPOJIN3a Ha IPUMEPE
MOJIyYEHUsI AaKTUBHBIX METAJIJIOB U
HEMETAJJIOB, a TAKKE

rajJJbBaHOIINIACTHKH, I'aJIbBAHOCTCI'UH,
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ITUX JIEMEHTOB. Ilousarue 0

rajabBaHOILIACTUKE, rajbBaHOCTETUH,
padUHUPOBAHUH LIBETHBIX METAJUIOB.
Hemoncmpayuu. KoHCTpynpOBaHUE
MOJIEH eKTpoian3épa. Buneopparment

C HpOMBIHJHeHHOﬁ YCTAHOBKH JIA

IMMOJIYYCHHUA aJIIOMUHHA

pa(i)I/IHI/IPOBaHI/II/I OBETHBIX METAJIJIOB

19 [Tpaktuyeckas padora Ne 1. Pemenue sxcnepuMeHTaNBHBIX 3a7a4d 10 | [[maHupoBark, MPOBOAMTH HAOIIONATE U
Penrenne skcieprMeHTaIbHBIX | TeME « XUMHYECKast PEaKIIUs» OIMCHIBATh XUMHYECKHUN IKCTICPUMEHT C
3a1a4d 1Mo TeMe « XUMUYIecKas COOJTIOZICHUEM TTPABHIT TEXHUKH
peaKIus» Oe3omacHOCTH

20 [ToBTOpEeHME U 0600IIEHNE TecTupoBanue, perieHue 3aaad u BBITIOMHATE TECTHI, pemiarh 3aa49u |

U3YUYEHHOTO

YIPAXKHEHUH 110 TEME

YIPa)XHEHUS 110 TEME.
[IpoBOIUTH OLIEHKY COOCTBEHHBIX
JTIOCTUKEHUN B YCBOCHUH TEMBI.
KoppekrrupoBaTh CBOM 3HaHUS B
COOTBETCTBHUH C IIAHUPYEMBIM

pEe3yaBTaTOM
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21 Kontponbhas padora Ne 1 «Ctpoenue BeniectBa. XuMU4ecKask peakius»

22—30 Tema 3. BemecTBa u ux coicrsa (9 4)

22 Meramnibl @u3MYeCcKrne CBOICTBA METAJUIOB, Kak | XapaKTepU30BaTh buznyeckue u
¢yHKIIMS ~ UX  cTpoeHus.  JlelleHHe | XUMUYECKHE CBONCTBA METAJUIOB Kak
METAJIJIOB HA TPYIIbI B TEXHUKE U XUMUU. | QYHKIIUIO CTPOCHUST UX aroMOB U
XUMHUYECKHE CBOMCTBA METAJJIOB M | KPUCTAJJIOB HA OCHOBE MpPEICTABICHUN
ANEKTPOXUMUUCCKUM psifi  HampspbkeHuil. | 00 OBP u  monokeHuss MeTanioB B
ITonsiTue 0 METAJUIOTEPMUU | STIEKTPOXUMHUYECKOM PANY HAMPSIKEHUM.
(UTFOMUHOTEPMUH, MarHueTepMuu U ap.). | Habmronars v onuchiBaTh XUMUYECKUIT
Lemoncmpayuu. Konnekuus MeTauios. AKCIIEPUMEHT
BzaumogencTBrue KOHIEHTPUPOBAHHON
A30THOM KHCIIOTHI C MeIbI0. Bembliiika
TepMUTHOU cMmecH. [lopTper
H. H. bekerosa

23 Hewmerannel. biiaropogseie Hemeramier kak okuciurenn. Hemeraiuisl | OnrcsIBaTE OCOOEHHOCTH ITOJIOKEHUS

ra3bl

Kak BOCCTAHOBUTECIIN. Psan
AIIEKTPOOTPHUIIATEIIBHOCTH. WueptHbie
WK 0JarOpOIHBIE Ta3bl.

Jlemoncmpayuu. Konnexkius HEMETAIIOB.

HeMeTauioB B [lepuonnueckoit Tabmuiie
. . MenaeneeBa, CTpOEHHE UX
aTOMOB U KPHUCTAJIOB.

CpaBHHMBATh CITOCOOHOCTH K
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Bcenbimka u€pnaoro nopoxa. BeitecHenue
rajIor€HOB U3 UX PaCTBOPOB JIPYTUMHU

rajorcHaMumu

aJUIOTPOIHH C METAJUIaMHU.
XapakTtepu3oBaTh 00IINE XUMUYECKUE
cBoMcTBa HeMeTaJu1oB B cBeTe OBP 1 ux
MOJIO’KEHHS] HEMETAJIOB B PSY
ANEKTPOOTPULIATETBHOCTH.

HaoOmronars 1 onmuceIiBaTh XUMUYECKHI

9KCIICPUMCHT

24

Kucnotsl HCOPTaHUYCCKUC U

OpPraHNYCCKHUC

Kucnorel ¢ TOYKM 3peHUS aTOMHO-
MOJICKYJISIpHOTO ~ yueHus. Kwucnorer ¢
TOYKH 3pEeHUS TEOpPUHU
ANEKTPOIUTAYECKON JTUCCOLIMALINH.
Kucnorel ¢ TOYkKM 3peHHS NPOTOHHOM
teopun. OOImIMEe XWMHYECKUE CBOWCTBA
kucioT. Kimaccudukamus KUcIoT.
Jlabopamopnuwiii oneim. ViccnenoBanue
KOHIIEHTPUPOBAHHBIX PACTBOPOB COJISTHOM

Y YKCYCHOU KHCJIOT Kale€JIbHBIM METOJIOM

pH UX pa30aBICHUH BOJOM.

CooTHOCHUTB NpEICTaBUTENCH
OpraHWYECKUX U HEOPTaHNMYECKHUX
KHUCJIOT C COOTBETCTBYIOIIEH
KJIacCU(UKAITMOHHOMN TPYIIION.
OmnuceIBaTh 00IIIME CBOMCTBA
OPTraHUYE€CKUX U HEOPTraHUYECKUX
KUCJIOT B cBeTe T/l M ¢ mo3unuu
OKHCJICHUS-BOCCTAHOBJICHHUS KaTHOHA
BOJIOpO/ia UJIM aHHMOHA KUCJIOTHOTO
ocTarka.

OmnpenensiTh 0COOCHHOCTH XUMHUYECKUX

CBOWCTB a30THOM, KOHUEHTPUPOBAHHOU
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CEpHOU U MypPaBBUHOM KUCIIOT.
[IpoBoauTh, HAOIIOAATH U OOBSICHSTH
PEe3yAbTaThl IPOBEIEHHOTO

XHUMHYCCKOI'O SKCIICPUMCHTA

25

OcHoBaHus HCOPTAaHUYCCKUC U

OpPraHUYCCKHUC

OcHOBaHUSI C TOYKHM 3pEHUSI ATOMHO-
MOJIEKYJISIPHOTO y4eHus. OCHOBaHUA C
TOYKH 3peHUd TEOpUHU
AIEKTPOIUTUYECKOM JACCOLIMAIIAH.
OcHOBaHUSI C TOYKU 3PEHHUS MPOTOHHOU
teopun. Knaccudukanus OCHOBaHMIA.
XHWMHUYECKUE CBOMCTBA OPraHUYECKUX H
HEOPraHMYeCKUX OCHOBAaHHUI.
Jlemoncmpayuu. Komekus menodeu u
aMuHOB. B3auMogeictBue mapos
KOHLUEHTPUPOBAHHBIX PACTBOPOB COJISTHOU
KHCIJIOThI 1 aMMHUaKa («IbIM 0€3 OTHS»).
[TonyuyeHnne aMmmuaka u U3y4eHHUE €ro
CBOWCTB.

Jlabopamopnwie onvimui. Ilonyyenue

OnuceiBaTh HEOPTaHUYECKUE OCHOBAHMSI
B cBete TOJI.

XapakTepu3oBaTh CBOMCTBA
OpPraHUYECKUX ¥ HEOPTaHUYECKUX
OECKIJIOPOJHBIX OCHOBAaHUH B

CBETE NMPOTOHHOW TEOPHH.

[IpoBoauTh, HAOIIOAATH U ONKUCHIBATH

XAMHUYECKUI OKCIICPUMCHT
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HEPACTBOPUMOI'O THAPOKCHIA U €TO

B3aUMOJIEVCTBHE C KUCIJIOTOU

26 AmpoTepHble cOeTMHEHUS Heopranuyeckue amdporepHbie XapakTepu3oBaTh OPraHUYECKUE U
HEOPraHU4YECKUE U COEMHEHNUA: OKCUJIBI U TUAPOKCUIBI, — HeopraHuveckue aM(poTepHble
OpraHuYecKue UX CBOIWCTBA U NOJIyYECHHE. COEIMHEHUS KaK BEIIECTBA C

AMoTepHble OpraHuYeCcKHe COSUHEHUS | IBOMCTBEHHON (QYHKIUENH KMCIOTHO-
Ha npuMepe aMMHOKuUCHOT. [lenTuasl n OCHOBHBIX CBOMCTB.

NENTHUIHAS CBA3b. AprymMeHTUpOBaTh CBOMCTBA
Hemoncmpayuu. Paznuunble caydan AMUHOKHUCJIOT Kak aM(pOTEepHBIX
B3aUMOJICMCTBUS pacTBOPOB COJIEH OpraHUYECKUX COETUHEHUMN.
AJIOMHUHHUS CO IIENIOYBIO. PackpsiBaTh Ha OCHOBE
Jlabopamopnuvie onvimsi. [lonyuenue MEXKIIPEAMETHBIX CBSI3€H C OMOIOTHEH
aM(OTEpHOTO THAPOKCUAA U U3yUCHHE pOJIb aMUHOKHUCIIOT B OpraHu3aluu
€ro CBOMCTB KU3HU

27 Comn Knaccuduxamms comneit. JKEcTkocTh BOAbI | XapaKTepr30BaTh COIU OPTAHHUECKUX H

u crnocoObl e€ ycrpaHeHus. Ilepexon

kapOoHaTa B THUApPOKapOOHAT W 0OpaTHO.

HCOPraHNYCCKHUX KHUCJIIOT B CBCTC TCOPUU

BHCKTPOHHTHHGCKOﬁ AUuCCconuranmnm.
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OO61re XuMUYECKHe CBOWCTBA COJIEH.
Llemoncmpayuu. 1lonydenne xECTKOU
BOJIbl U YCTPAHEHUE €€ KECTKOCTH.
Jlabopamopnuvie onvimsi. [IpoBeneHue
KaYECTBEHHBIX PEAKIIMI IO ONPEACITICHUIO

CcoCTaBa COJIN.

COOTHOCHUTB MPEACTABUTEIIEH COJIEH
OPTraHUYE€CKUX U HEOPTaHUYECKUX
KHUCJIOT C COOTBETCTBYIOLIEH
KJ1acCU(DUKAITMOHHON TPYIIION.
XapaKkTepu3oBaTh KECTKOCTH BOABI U
npesarath crnocoObl €€ yCTpaHeHUsI.
OmnuceiBaTh 00IIME CBOICTBA COJIEH B
cere TO/I.

[TpoBoauTH, HAOIIONATH U OMUCHIBATH

XAMHUYECKUI OKCIICPUMCHT

28 [Tpaktuyeckas padora Ne 2. Pemenue sxcnepuMeHTanbHbIX 3a7a4d 10 | [manupoBarh, MpOBOAUTH, HAOIIONATH U
Pemenne s3xkcnepuMeHTaNIbHBIX | TeME: «BellecTBa u UX CBONCTBa» OMUCHIBaTh XUMUYECKHUI IKCIIEPUMEHT C
3aaa4 no Teme «BemniecTa u ux COOJIO/IEHUEM MPABUIT TEXHUKH
CBOMCTBa» Oe3omacHOCTH

29 [ToBTOpenue u o606ImIEeHNE TecTtupoBaHue, penieHue 3aaad u BBITIONHATE TECTHI, peliaTh 3aa4l U

TCMBbI

YIPaXHEHUH I10 TEME

YIPaXHEHUS 110 TEME.
[TpoBoaHTH OIIEHKY COOCTBEHHBIX

I[OCTH)KGHHﬁ B YCBOCHHHU TCMEI.
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KoppekrtupoBaTts CBOU 3HAHUS B

COOTBCTCTBHH C IINIAaHUPYCMbBIM

pE3YJIBTaTOM

30 KonTponbhas padora Ne 2 «BemiectBa u ux cBOMCTBa»

31—34 Tema 4. XuMusi u coBpeMeHHOe 00111ecTBO (4 4)

31 XHUMHUYECKas TEXHOJIOTHS [ToHsiTHE O XWMHYECKOW TEXHOJIOTHH. | XapaKTepU30BaTh XUMHUYCCKYIO
XVWMHUYECKUE pEaKIM B IPOM3BOJCTBE | TEXHOJOTHIO KaK MPOU3BOIUTEIBHYIO
aMMHaKa 51 METaHOoJIA. OO6mas | cumy oOIecTna.
KJ1acCU(UKAITMOHHAS XxapakTepucTuka | ONMuchIBaTh XUMHYECKUE TIPOIIECCHI,
peakiuii CHMHTE3a B TMPOU3BOJCTBE ATHUX | JISKAIIHE B OCHOBE ITPOU3BOJICTBA
MIPOJTYKTOB. Hayunbie PUHIIMIIBI, | aMMHaKa U METaHOJIa, C TIOMOIIILIO
JeXaliue B OCHOBE  IPOM3BOJICTBA | POAHOTO SI3bIKA M SI3bIKA XUMHUH.
aMMHaka W MeTaHoia. CpaBHEHHME ATHX | YCTaHABIMBATh aHAJIOTHU MEXKY TBYMS
TIPOM3BOJICTB. MIPOU3BOICTBAMH.
Jlemonucmpayuu. Monenu dopMyIpoBaTh 00IIKE HAYIHBIC
IPOMBINIIJICHHBIX YCTAHOBOK MOJIYYEHUS | IPUHITUIIBI XUMHUYECKOTO ITPOM3BOICTBA
CEepHOM KHUCIIOTHI U CHHTE3a aMMHaKa

32 XHUMHUYeCKass TPaMOTHOCTh Kak | MapKHpOBKa YITAKOBOYHBIX MaTEPHAJIOB, | APryMEHTHPOBATh HEOOXOIMMOCTD

KOMIIOHEHT OOILIeH KyIbTypbl

DIICKTPOHHUKU U OBITOBOM TEXHHUKH,

XUMHYECKOU I'paMOTHOCTH KaK
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YCJIOBCKaA

AKOJIOTUYHOT'O TOBapa, MPOJYKTOB

IATAHUS, STUKETOK IO YXOIY 38 OHEHKIOU.

Hemoncmpayuu. BuaeoparmeHTsl U
Claiapl O CTENEHH 3KOJIOTMYECKON
YUCTOTHI TOBapa.

Jlabopamopnuvie onvimoi. VI3yuenue
MapKHpPOBOK Pa3IMYHbIX BUJIOB
IMPOMBILIIEHHBIX U MPOI0BOJIBCTBEHHBIX

TOBapoOB

KOMITOHEHTa OOILIEKYJIbTYPHOU
KOMIIETEHTHOCTHU YeJIOBEKa.

YMeTh nony4ars HeOOXOIUMYIO
UH(pOPMALIMIO C MAPKUPOBOK Ha
YIaKOBKaxX Pa3IMYHBIX TPOMBIILIEHHbIX

N IIPOAOBOJILCTBCHHBIX TOBAPOB

33—34

IToBTOpenne u 0600menue kypca. IlonBegenue uTOroB y4eoHoro roga

35

Pe3epBHOE Bpems
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PexkoMeHnanmu 1o ocHAIEHUI0 Y4eOHOr 0 npouecca
Y4eOHO-METOANYECKUA KOMIUIEKT JUIsl u3ydeHus kKypca xumuu B 10—11
Kjaccax 0a30BOrO0  YpPOBHs, CO3JAaHHBIM  aBTOPCKUM  KOJUIEKTUBOM  IIOJ

pykxoBoactBoM O. C. I'abpuensiHa, COAEPKUT, KpoMe yueOHBIX MOCOOUi, yuyeOHO-

METOAMYECKHEe W JUJAKTUYECKHE TOCOOUS. FeFpaAi At BbiHroFHeHH
AAOOPATOPHBIX HHPaKTHICCKHX PaboT HApP-
YMK «Xumus. 10 knacc. ba3oBblii ypOBeHb»
1. Xumus. 10 kiacc: yueb. mas oomeobpaszosar. opranusaiuii / O. C. ['abpuensy,
N. T. Octpoymos, C. A. Cnaakos. Xumusi. 10 knacc. ba3zoBslii ypoBeHb. YUeOHUK.
— M.: Ilpocsenienue, 2019
2. O. C. Tabpuensn, HU. I Ocmpoymos, U. B. Axcénosa, Xumus. 10 kmacc.
bazoBbiii ypoBenb. Metoauueckoe nocodue.
3. O. C. I'abpuenan, C. A. Craokos. Xumus. 10 knacc. ba3oBsiii ypoBenb. Pabouas
TETpa/lb.
4. O. C. I'abpuensn, U. B. Tpueyouax. Xumus. 10 kinacc. 3aJauHuK
5. DnektpoHHas ¢popma yueOHHUKA.
YMK «Xumus. 11 kiacc. ba3oBblii ypoBeHb»
1. Xumus. 11 kmace: yue0. st oomeoopaszosar. opranm3aiuii / O. C. ['abpuernsH,
N. T. Octpoymos, C. A. CinaakoB. Xumus. 10 kmacc. ba3oBbiit ypoBeHb. YUeOHUK.
— M..: IIpocgemienune, 2019
2. O. C. Tabpuenan u op. Xumus. 11 ximacc. ba3oBeiii ypoBeHb. MeToguueckoe
nocobue.
3. O. C. I'abpuensan, C. A. Cnaorxos. Xumus. 11 xnacc. ba3oBblif ypoBeHb. Pabouas
TeTpaib.
4. O. C. I'abpuensn, U. B. Tpueybuax. Xumus. 11 xnacc. ba3oBbIit ypoBeHb.
5. DnexrponHas ¢popma yaeOHHUKA.

Yyutens B CcBOell paboTe MOXKET HCMONb30BaTh TAaKXKe HOBBIE Y4YeOHbBIC
nocooust aist yrinyonéHHoro usyuenus npeameta (cm. Ilpunoxenue 1)

Hugpopmayuonnwvie cpeocmea

Hnumepnem-pecypcol Ha pyccKom A3biKe
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1. http://www.alhimik.ru ITpeacraBiens! cienyronie pyoOpuKku: COBETbl a0UTYpPUEHTY,

YUHUTETI0 XMUMHH, CIPABOYHUK (OUEHb OOMbIIas MOI0OpKa TAaOJIUIl M CIPAaBOYHBIX
MaTepuasioB), Bec€nas XHUMHs, HOBOCTH, OJMMIIMAJbI, KyHCTKamepa (macca
MHTEPECHBIX UCTOPUUECKHUX CBEIACHUI)

2. http://www.hij.ru/ KypHan «XuMHsT W OKU3HB» TIOHATHO W 3aHUMATEIbHO

pacckas3blBaeT 000 BCEM HMHTEPECHOM, YTO MPOUCXOAUT B HAyKe U B MHpE, B
KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html  DnekTpoHHBIA >KypHal «XUMUKH U

xuMus». B KYPHAJIC MPEACTABICHO MHOKCCTBO OIIBITOB IO XMMHWH, COACPIKUTCIA
MHOTO 3aHMMaTeIbHOMN I/IH(i)OpMaIII/II/I, HOBBOJISIIOIIICﬁ YBJICYb YUCHUKOB
BKCHepI/IMCHTaHLHOﬁ JaCTbhIO IPCAMCTA.

4. http://c-books.narod.ru JIuteparypa mo XuMuH.

5. http://1september.ru/. Kypuan «IlepBoe ceHTIOps» ajis yuuTeiael U He Tolbko. B

HEM MMpcaAcCTaBJIICHO OOJIBIIIOE KOJMYECTBO pa60T YUYCHHUKOB, B TOM YHCJIC U
HCCIICOAOBATCIIBCKOT'O XapaKTEpa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IMIKONBHBIA MOPTaid CoO

CChIJIKAMH Ha 06p330BaTCJII)HI)IC CaMThI 110 XUMHUH.

7. www.periodictable.ru  COOpHHMK  cTarei O  XHMMHYECKHX  DJIEMCHTAaX,
WUTIOCTPUPOBAHHBINA 3KCIIEPUMEHTAMU.
Humepnem-pecypc na anenuiickom azvike

http://webelementes.com. CoAep>KUT UCTOPUIO OTKPBITUS U OMUCAHUE CBOMCTB BCEX

XUMHYCCKHX 2JICMCHTOB. Eyz[eT ITOJIC3CH I 06yqa101111/1xc;1 B S3BIKOBBIX HIKOJIaX U

KJIaccax.
Oo0vexkmul yueOHbIX IKCKYPCUl
1. My3eu:  MUHEpaJOTUYECKHE,  KpaeBeAUYeCKHe,  XYJA0KECTBEHHBIE,
[TonmuTexHUYECKUA.

2. Jlaboparopun: yuyeOHBIX 3aBEJEHUH, arpoXUMIa00paTOPUH, IKOJIOTUUECKUE,
CaH3MUAIMHUOJIOTUUECKHUE.

3. Anreku.


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/IBBOI[CTBeHHBIC OOBEKTBI: XHUMHYECKHE 3aBOJAbI, BOAOOYHNCTHBIC

COOPYKEHUS U IPYTHUE MECTHBIE MPOU3BOCTBA.

MarepuajibHO-TEXHUYECKOE o0ecneyeHne KaOMHeTa XuMUHU
HarypaJjibHbIe 00bEKTHI

HatypanbHble 00bEKTHI, MCHOJB3yeMble B 7—9 Kiaccax npu OOy4YeHHH
XUMHH, BKIIIOYAIOT B ce0sl KOJUIEKIIMM MUHEPAJIOB M TOPHBIX MOPOJ, METAJUIOB U
CIUIaBOB, OKCHJIOB, KHCJIOT, OCHOBAaHWW, COJIE, B TOM YHCIIE U MHUHEPAJIbHBIX
yIOOpeHU, a TakKe KOJJICKIMM OpraHMYeCKUX BEIIeCTB M MaTepuasos,
npenycmotrpeHHbix PI'OC («Hedtp n npoaykTel €€ nepepabotku», «KaMeHHbIN
yroab WU TOPOAYKTBl  KOKCOXMMHUYECKOTO  IPOU3BOACTBa»,  «BomokHay,
«IInactmMacce» u 1. A. O3HakomiieHHE C OO0pa3laMy MCXOJIHBIX BEIIECTB U
TOTOBBIX M3JEIHIA TO3BOJISIET MOJYyYUTh HArJsIHbIE MpeAcTaBlieHus 00 3THX
MaTepHaliax, UX BHEIIHEM BHJE, a TaKXKe O HEKOTOPHIX (PU3MYECKUX CBOMCTBAX.
3HauuTeNbHbIE y4eOHO-TIO3HABATEIbHBIE BO3MOXKHOCTH HWMEIOT  KOJUJIEKIIUH,
U3rOTOBJIEHHBIE caMUMU oOydaromumucs. [IpeameTsl 11 TakuxX KOJUIEKIIMM
coOUparoTCcs BO BpEMs IKCKYPCHUI U JIPYTHX BHEYPOUHBIX 3aHSATHH.

Komnexkiuu MCMoOnAb3yl0T TOABKO I O3HAKOMJICHUS OOYy4YaroIMXCs C
BHEITHUM BHJAOM U (U3NYECKUMH CBONCTBAMU DA3JIHYHBIX BEHIECTB W
MarepuanoB. [[ns mpoBeleHUS XMUMUYECKHUX OIBITOB KOJUIEKIIMM MCIOJIB30BaTh
HEJIb3sl.

XHUMHYeCKHe PeaKTUBbI U MaTepHAJIbI

OOpaiienne Co MHOTHMH BEIIECTBAMH TPeOYyeT CTPOTOTro COOJIOICHUS
NpaBUJ TEXHUKH O€30MaCHOCTH, OCOOCHHO IpPH BBINOJIHEHUU OMBITOB CAMHMH
oOydarommmucsi. Bce HeoOXoammbie Mephl TPEIOCTOPOKHOCTA YKa3aHbl B
COOTBETCTBYIOIIUX JOKYMEHTAaX M MHCTPYKIMSIX, a TaKXke B MOCOOMAX st
YUUTEIEH XUMUHU.

Bce peaktuBbl W Marepuanbl, HYXHbIE [ IIPOBEACHHS JIEMOH-
CTPAallMOHHOTO MU YYEHUYECKOIO DKCIIEPUMEHTA, IIOCTaBIAKOTCA B

O6IHCO6paSOBaTCHBHBIC opraHm3aliiyd  HOCHTPAIM30BAHHO B  BHAC  3adpaHCC
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YKOMIUIEKTOBaHHBIX HabOpOB. [Ipn HEO0OX0IUMOCTHU NpUOOpETEHUS
JOTOJHUTENbHBIX ~ PEaKTHBOB M  MaTepualoB  cileayeT oOpamiatbcs B
CHeuaIu3upOBaHHbIE Mara3uHbl.

XuMu4eckas J1a00opaTopHasi oCy/1a, annaparbl U IPUOOPbI

XuMuyeckas mocyAa MHoApa3fessieTcss Ha JBE TPYMIbL: IS BBINOJIHEHUS
OMBITOB OOYYAIOIIMMHUCS U Il JEMOHCTPALMOHHBIX OIBITOB.

[TpuGopsl, anmapaTel ¥ YCTAHOBKU, UCIIOIb3yEMbIE HA YPOKaxX XUMHUU B 7—9
KJaccax, KiIacCu(UUUPYIOT Ha OCHOBE NPOTEKAIOMIMX B HHUX (PU3UYECKUX H
XUMHYECKUX TMPOLIECCOB C YYaCTUEM BEIIECTB, HAXOJAIIUXCS B Pa3HBIX
arperaTHbIX COCTOSTHUSX:

1) nmpuGops!l anst paboThl € razamMu — MOJy4YeHUE, cCOOMpaHUe, OYMCTKA, CYIIKa,
MOTJIOLIEHUE Ta30B; PEaKIMN MEXAY MOTOKaMH Tra30B; PEaKlMd MEXIY razamMu B
ANEKTPUUECKOM paspsijie; peaKkiuu MeX Ay ra3aMy MpU MOBBIIIEHHOM JIaBJICHUH;

2) anmaparbl U MPUOOPHI JJISl OMBITOB C XUAKAMU U TBEPIBIMHU BEIIECTBAMU —
neperonka, (uIbTpoBaHWE, KPUCTAIU3AIMS; TPOBEICHUE pEaKIHi MEeXIy
TBEPABIM BEIIECTBOM U >KUJIKOCTHIO, JKHUJIKOCTHIO M KHAKOCTBbIO, TBEPIBIMHU
BEIIECTBAMHU.

3) natuuku PH, 251€KTpONIPOBOIHOCTH, TEMIIEPATYPHI U JIP.

Bre or1oli kiaccupukanum HaxoguTcs ydeOHas ammaparypa, Ipe-
Ha3HAYEHHAs JJI1 U3YYCHUS TEOPETUYECKUX BOMPOCOB XMMHU: JJI JEMOHCTPAIIUU
AJEKTPOIPOBOJHOCTH PACTBOPOB M JBHUKEHHS MOHOB B 3JIEKTPUUYECKOM IOJIE, IS
U3Y4YEHUS] CKOPOCTH XHMMHYECKOM peakuud M XHMHYECKOrO0 pPaBHOBECHS,
AJIEKTPOJIN3a, IEPErOHKU HEYTH U T. 1.

BcnomorartenbHylo poib  UTrparOT U3MEPUTEIbHBIE W HarpeBaTeIbHbIC
npuOOpHI, pa3IMyHbIe MPUCTIOCOOICHUS IS BBITIOJIHEHUS OMBITOB.

Monenu

OObekTaMu MOJEIMPOBAHUSA B XWMHH SIBIISIFOTCSI aTOMBI, MOJIEKYJIBI,
KpUCTAJIIBI, 3aBOJCKHE ammapaThl, a TakKXke XHUMHUYecKHe mpoueccsl. B
MpenojaBaHu XMMHHU HUCIOJIb3YIOT MOJIENIM KPUCTAUIMUECKUX PEIIETOK aiMasa,

rpaduta, cepbl, dpocdopa, okcuna yriaepoxa(lV), mona, xeneza, Meau, MarHus,
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MOJIEJIA KPHUCTAUIMYECKUX PEHIETOK BAXKHEHIIMX NPEACTABUTEIEH KIIACCOB
OPraHUYECKUX COCITMHECHUU.

Breimyckatorcss  HaOopbl  Mojenedl  aTOMOB s COCTaBJICHUS
MIAPOCTEPKHEBBIX MOJAEIEH MOJEKYJ, B TMEPBYIO OYEpelb, OPraHUYECKUX
COCIMHECHUM.

Y4eOHbIe MOCOOHST HA NIEYATHON OCHOBE

B mpomecce o00yueHUs XUMHUM HCHOJB3YIOT CIEIYIOIIUE TaOIUIbI
NOCTOSIHHOTO ~ 3KcnoHupoBaHusi:  «llepumoamyeckass cucremMa  XUMHYECKHUX
anemenToB JI. V1. MenaeneeBay, «Tabiauia pacTBOPUMOCTH KUCJIOT, OCHOBAHUN U
conen», «INEKTPOXMMHUYECKUN psifi HaANpsOKEHUH MeTauioBy», «BajeHTHbIe
COCTOSIHMSI aToMa yrieposia», «IIpocTpaHCTBEHHOE W HJIEKTPOHHOE CTPOCHUE
MOJIEKYJT OPraHUYECKUX COECTUHEHUI» U JIP.

Jlns opraHm3anuu CaMOCTOSITEIBHOM pPabOThl 00y4aromuxcss Ha YpoKax
UCIIOJIb3YIOT Pa3HOOOpa3Hble MUAAKTUYECKHE MaTepuaibl: TETPaJu Ha IeyaTHOH
OCHOBE WJIM OTJAEJIbHbIE pabouyue JTUCThl — HUHCTPYKIIUHU, KAPTOUKHU C 3aJaHUSIMU
Pa3HOU CTENEHW TPYAHOCTH JJII U3YYECHHS HOBOTO Marepuaia, CaMONPOBEPKU U
KOHTPOJISI 3HAHUM.

JKPAHHO-3BYKOBbIE CpPeICTBA 00y4eHHA

K »KkpaHHO-3BYKOBBIM CpelIcTBaM OOydY€HHsSI OTHOCAT TaKHe IOoco0Ous,
KOTOpPBIE MOTYT OBITh BOCIHPHUHSATHI C TIOMOIIBIO 3pEHHS U CiIyXa. OITO
KUHODUIBMBI,  KUHOPPAarMeHThl,  auadUIbMbI,  JTUAMO3WTUBHI  (CIaiiabl),
CAMHUYHBIE TpaHCMapaHThl nJsi  rpadompoextopa. Cepunm TpaHCIAPAHTOB
MO3BOJISIFOT MMUTHUPOBAaTh JBHXKEHHE NIYTEM MOCIEAOBATEIBHOIO HAJIOXKECHUS
OJIHOTO TPaHCHapaHTa Ha APYTOu.

Texuunueckue cpeactpa ooyuyenus (TCO)

BonbIIMHCTBO TEXHUYECKUX CPEICTB OOydeHUs He pa3pabaThIBajIoCh
CHEUUANIBHO JUISl IIKOJIbI, @ WM3HAYaJIbHO CIYXKHWJIO JUIsl mepeAaayr U o0paboTKu
MH(pOpMALIMK: 3TO PA3IUYHOTO POJAa MPOEKTOPHI, TEIECBU30PbI, KOMIBIOTEPHI U T.
1. B yueOHO-BOCIIUTATETLHOM MPOLECCE KOMITBIOTEP MOXKET UCIOJIB30BAThCS IS

pelIeHUs 3aa4 HayYHOM OpraHu3alyy TpyJda YUUTEs.
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[Ipu uCnoyib30BaHUM TEXHUUYECKUX CPENICTB OOYyUEHHS CJIEAYyeT YUUTHIBATH
BPEMEHHbIC OTPAaHUYEHUs], Haaraemble CaHUTApHBIMUA NpaBWIAMHA M HOPMaMU
(CanlluH). HenpepbiBHas TPOJOKUTEIBHOCT IEMOHCTPALIMK BUACOMATEPUAIIOB
Ha TEJICBU3MOHHOM JKpaHe U Ha OOJIBIIIOM DJKpaHE C KCIO0JIb30BAHUEM
MYJIBTUMEUAHOTO TPOEKTOPpa HE JIOHKHA MPEBBIIATh 17151 00yuarommxces B X - Xl
kiaccax Ha ypoke 30 muH Takoe ke OrpaHMYEHUE PACIPOCTPAHSIETCS Ha
HEeMPEPHIBHOE UCIIOIb30BAHUE WHTEPAKTUBHOW JJOCKU U HA HEMPEPHIBHYIO PaboOTy
oOydJaromuxcs Ha TMEPCOHATLHOM KOMIIbIOTepe. Pasmeniath MHTEPAKTUBHYIO
JIOCKY CJIEJyeT TaK)Ke KaK U OOBIYHYIO: Ha TOM K€ BBICOTE, 0OECIeunBasi Ipu TOM
paBHOMepHOe ocBenieHrne. Korga gocka He HCHOJb3yeTcs, €€ HEeoO0XO0IUMO
OoTKII0uYaTh. Jlnsg mnpoduiakTUKM YTOMJICGHHMsI TJia3 B Y4EOHBIH po1ece
HEOOXOAMMO BKJIIOUATh PA3IUYHBIC BHUJBI JCSITEIHHOCTH, BKIIOYAs CHEIUATBHYIO
TUMHACTHUKY JJISI TJ1a3.

O6opynoBanne kabMHeTa XMMHUHU

Kabuner  xumuu  J0JDKEH OBITH o0opy1oBaH CIielIMaIbHbIM
JEMOHCTPAIlMOHHBIM  cToJioM.  J[ms  obOecmedeHuss  jydiied  BHIAMMOCTH
JIEMOHCTPAIMOHHBIM CTOJI PEKOMEHIYETCSl YCTAaHABIMBATh HA TTOAUYM.

B kabuHeTax XWMHUW YCTAHABJIMBAIOT JIBYXMECTHBIE YUYECHUUYECKHUE
7a00paTOpHBIE CTOJIBI C TIOJBOJKOM DJICKTPOIHEPTHH. YUYCHUYCCKHE CTOJIBI
JOJDKHBI UMETh TOKPBITHE, YCTOMUYMBOE K JICHCTBHUIO arpeCCHUBHBIX XMUMUUYECKUX
BCIIECTB, M 3allUTHbIC OOPTUKH IO HapyXHOMY Kparo. KaOuHeThl XuMuu
000PYIYIOT BBITSDKHBIMU ITKaaMu, PacIioIOKEHHBIMU Y HAPY>KHOW CTCHBI BO3JIC
croyia yuurtens. J{ms mpoBeneHHs J1a0OpAaTOPHBIX OIBITOB HMCIOJB3YIOT TOJBKO
MHWHHU-CIIUPTOBKH.

Y4eOHbIC JTOCKHM JIOJDKHBI OBITh M3TOTOBIICHBI M3 MATEPHAIIOB, MMEIOITUX
BBICOKYIO aJr€3Wl0 C MaTepuajlaMH, HCIOJb3YEMbIMH [JI1 IUCbMA, XOPOIIO
OYHIIATHCS BIAXKHOHN I'yOKOM, OBITh H3HOCOCTOMKUMHM, UMETh TEMHO-3CJIEHBIN IIBET
W aHTUOJIMKOBOE TMOKPBITHE. YUeOHBIE JOCKH OOOpyAYyIOT cOdHUTaMU, KOTOPHIC
JOJKHBI TIPUKPEIUIATBCA K cTeHe Ha (0,3 M BbIIIE BEPXHEro Kpas JOCKU U

BBICTYIIATh BOEPEN Ha paccTosiHue 0,6 M.
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TeneBu30pbl yCTaHABIMBAIOT HAa CHEMAIbHBIX TymMOax Ha BbicoTe 1,0—1,3
M or noma. [lpu mnpocmoTpe Tenemepenad 3pUTEIBCKAE MeCTa JOJDKHBI
pacnonaraTbCsl Ha pacCTOSIHUM HE MEHee 2 M OT KpaHa JI0 I71a3 00y4arommxcsl.

JUisi MakCHUMaJIbHOTO HCIIOJIb30BAaHUSI JTHEBHOTO CBETa M PABHOMEPHOI'O
OCBEILICHHSI Y4YEOHBIX MMOMEIICHUN He CcleayeT pa3MeliaTh Ha MOJOKOHHUKaX
IIMPOKOJIUCTHBIE PACTEHMs, CHI)KAIOIIME YPOBEHb E€CTECTBEHHOT'O OCBEIICHHUS.
BricoTa pactenuil He JoikHA TpeBblIaThlS cM (0T mopokoHHuKa). Pactenus
11eJ1eCO00pa3Ho pa3MellaTh B NMEPEHOCHBIX LIBETOUHUIAX BBICOTONH 65—70 cM oT
[0J1a WJIM MOJBECHBIX KAIlIlO B MPOCTEHKAX MEX]ly OKHAMM.

Jist oTnenku y4eOHBIX MOMEIICHHM HCHOJIB3YIOT MaTepualibl U KpacKu,
CO3/1al0I[ME MAaTOBYIO NOBEPXHOCThb. Il CcT€H ydeOHBIX MOMELIEHWH cienyer
UCIOJIb30BaTh CBETJIBIE TOHA XKENTOr0, OEKEBOr0, PO30BOr0, 3€JIEHOI0, roayooro
I[BETOB; IS IBEpEl, OKOHHBIX paM — OEJIbIi 1IBET.

Kabuner xumMuM J0KEH OBITh OCHAIIEH XOJOAHBIM U TOPSYUM
BOJIOCHAOXKEHUEM U KaHaJIM3alueH.

B kaOunere Xxumuum 00s3aTeabHO JOJKHA OBITH anTeyka, COCTaB KOTOPOM

YTBEPKAACTCA MECTHBIMU OpraHaMu YIIPABJICHUS.

Ilnanupyemblie pe3y/ibTaThl H3y4eHHs Y4eOHOr0 nmpeamera «XumMus» Ha
YPOBHE cpeiHero 001ero odopa3soBaHusi

Boinycknuk na 6a3zoeom ypoene nayuumcs:
— NOHUMAamb XUMHUYECKYI0 KapTUHY MHUpa Kak COCTaBHYIO0 4YacTh LIEJIOCTHOM
HAay4YHOW KapTHUHBI MUDA,;
—  packpvigamv  poOlib ~XMMHM W XUMHUYECKOTO  MPOU3BOJCTBA  Kak
MIPOU3BOAUTEIBHOMN CUIIbI COBPEMEHHOTO O0IIECTBA;
— ¢hopmynuposames 3HaYEHUE XUMUU U €€ JOCTUKEHUN B MOBCEAHEBHOW >KU3HU
YEJI0BEKa;
— YCMaHaenueams B3aUMOCBSI3M MEXKIYy XUMHEH U JAPYTMMHU €CTECTBEHHBIMU

HayKaMH;
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— opmynuposams OCHOBHBIE TIOJOXKECHUS TEOPUM XUMHUYECKOTO CTPOCHUS
opraHnyeckux coeauHeHnid A. M. bymiepoBa u WILTIOCTpUPOBATH UX NPUMEPAMHU
13 OPraHUYEeCKON U HEOPraHUYECKOU XUMUU;

— ap2ymenmuposams YHUBEPCAJIbHBIN XapaKTep XMMHUUYECKUX MOHATHH, 3aKOHOB
Y TEOPUH [T OPTAaHUYECKOU U HEOPraHUYECKON XUMUU;

— ¢hopmynuposams llepunonnueckuit 3akoH /. VI. MenneneeBa u 3akOHOMEpHOCTHU
U3MEHEHUW B CTPOEHUU M CBOMCTBAX XUMHUYECKHX DJIEMEHTOB U 0OpPa30BaHHBIX
UMU BenecTB Ha ocHoBe llepuogumyeckodl cHCTEMBI Kak Tpaduueckoro
otobpaxkenus [lepuonuueckoro 3akoHa;

— Xapakmepu3o6ams S- U P-dJIEMEHTHI, a TaKXKe >KEJe30 MO MX IMOJOKECHUIO B
[Tepuonnueckou cucreme /. . Menaeneena;

—  kaaccugpuyuposams XUMUUYECKHE CBSI3M M KPUCTAIIMYECKUE PEIIETKH,
OOBSACHAT, MEXaHU3Mbl WX OOpa3oBaHHWS W JOKa3blBaTh EIUHYIO TIPUPOIY
XUMUYECKUX CBs3eH (KOBAJICHTHON, MOHHOM, METAJIITMIECKOM, BOJOPOIHOMN);

— 00®ACHAMb TIPUYUHBI MHOTOOOpa3usl BELIECTB, UCIIONb3Ys SBJICHUS MU30MEPUH,
TOMOJIOTUH, aJIJIOTPOIINH;

— Ka1accuguyuposams XUMUYECKUE PEAKIIUA B HEOPTAHUUYECKON U OpraHUYeCKOU
XMUMHH TI0 Pa3INYHBIM OCHOBAHUSIM U YCMAaHA8Iueams CeliupuKy TUIIOB peakun
OT 00IIIeTO Yepe3 0COOCHHOE K TMHUYHOMY

— Xxapakmepu3oéams THUIPOIU3 KaK cHeuUYHBbI OOMEHHBIA Tpolecc H
Ppackpvieams €ro posib B )KUBOW U HEXKUBOU MPUPOE;

—  Xapakmepuz08amup  DJEKTPOIU3 KaK  CHCHUPUYHBIA  OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIN MPOLIECC U ONPEAEIATH €r0 MPAKTUYECKOE 3HAUYCHHUE;

— Xapakmepuzoeamso KOPPO3HIO METAaJIOB KaK OKHCIIUTENBHO-
BOCCTAHOBUTEIBHBIN MPOIIECC U npediiaeams CTIOCOOBI 3aIUTHI OT HEE;

— Kaaccuguyuposams HEOPTaHUIECKUE U OPTaHUYECKIE BEIIECTRA,;

— Xapaxmepu3o08ams OOLIME XUMHUYECKHME CBOWCTBA BaXKHEHIIMX KJIACCOB
HEOPraHUYECKUX M OPraHMYeCKUX COEAWHEHHM B IUIaHE OT OO0lero uepes

0COOCHHOCTh K €TMHUYHOMY;
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— UCNONb308amMb 3HAKOBYIO CHUCTEMY XHMHUYECKOTO S3bIKa Jii OTOOpa)KeHUS
cocTaBa (XUMHUYECKHE (OPMYJIbI) U CBOMCTB (XMMHUECKUE YPABHEHMSI) BEILIECTB;
—  UCnOMb308amb TIPAaBWJIA W HOPMBI MEXKIYHAPOIHONH HOMEHKIIATYPhI IS
HA3BaHHWK BEIIECTB MO (OpMYyJIaM B, HA00OPOT, JIJIsi COCTABICHUS MOJICKYJISIPHBIX H
CTPYKTYPHBIX (OPMYIT COCTUHEHUH 10 MX Ha3BaHUSIM;

— 3Hamb TPUBHAJBHBIC HA3BaHUS BAXHEHIIMX B OBITOBOM OTHOIICHUU
HEOPraHUYECCKUX U OPTAaHMYCCKUX BEIICCTB;

—  Xapakmepu3z08amb CBOWCTBA, IIOJIY4YCHHUE U TPHUMCHCHHEC Ba)KHCHIIIMX
NPEJICTAaBUTEICH KJIACCOB OPraHWMYECKUX COCAMHCHHWH (QJIKaHOB, aJIKCHOB,
aJKWHOB, aJIKQJIMCHOB, apOMAaTHYECKUX YIJICBOJAOPOMIOB, CIHPTOB, (EHOJIOB,
aJIbJICTUIOB, MPEACIBHBIX OTHOOCHOBHBIX KapOOHOBBIX KHCJIOT, CIOXHBIX 3(UPOB
Y )KHPOB, YIJICBOIOB, aMUHOB, aMUHOKHCJIOT);

—-  YyCmaHaenuéams  3aBUCUMOCTh  DKOHOMHMKHM  CTpPaHbl  OT  JIOOBIYH,
TPAHCHIOPTUPOBKHU U NEPEPaOOTKH YITIEBOJOPOIHOTO ChIphs (HEPTH U MPUPOTHOTO
rasa);

— DJKCHEPUMEHTAIBHO noomeepicoams COCTaB M CBOMCTBA BaKHEUIINX
NpeICTaBUTENCH U3YYCHHBIX KJIACCOB HEOPTaHUYECKUX W OPTraHWYECKHUX BEIECTB
C CcOOJIONEeHHEeM TMPaBWJ TEXHUKU OE30MACHOCTH IS pabOThl ¢ XUMHUYECKUMH
BEIIECTBAMU U JJa0OpaTOPHBIM 000PYI0BAHHUEM;

— Xapakmepu308ams CKOPOCTb XUMHUYECKON peakiuu u €€ 3aBUCUMOCTH OT
pa3sTUYHBIX (PAKTOPOB;

— Xapakxmepu3oeams XUMHYECKOE PaBHOBECHUE M €T0 CMEIICHHUE B 3aBUCHMOCTHU
OT Pa3JINYHBIX (PAKTOPOB;

— npou3600umsb PacUEThl O XUMHUYECKUM (OpMyJaM M ypPaBHCHHSM Ha OCHOBE
KOJTMYECTBEHHBIX OTHOIIEHUH MEXIY YIaCTHUKAMHU XUMHYCCKUX PEAKITUH;

— cobnodams TIPAaBWIIA YKOJIOTHYECKOW 0€30MacHOCTH BO B3aMMOOTHOIICHHSX C
OKpyXXalolie cpenoid Tmpu  oOpamieHuu ¢ XUMHYECKUMH  BEIEeCTBAMH,
MaTepuaiaMy 1 MPOIeCCaMHu.

Bbll’lyCKHuK Ha 0a3060m YpPoO6éHe noiyuum 603MOICHOCMb HAYUUMBCA:
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— UCNONb306aMb METOIbl HAYYHOI'O IIO3HAHMS [PU BBIINOJHEHUU IIPOCKTOB U
y4eOHO-HUCCIIE0BATENbCKUX 3a/1a4 XUMUYECKON TEMaTUKH;
— NpocHO3Upo6amb CTPOCHUE U CBOMCTBA HE3HAKOMBIX HEOPraHUYECKUX U
OPraHUYeCKUX BEIIECTB HA OCHOBE aHAJIOTUU;
— NPO2HO3UpPOBamsb TEYCHUE XUMUYECKUX IPOLIECCOB B 3aBUCUMOCTHU OT YCIIOBUMU
UX MPOTEKaHUS U Ipejiaratb CocoObl YIpaBiIeHUs ITUMH MPOLECCAMH;
— ycmauaeaueéams B3aUMOCBI3M XHMHUHU C IIpeAMETaMU I'YMaHUTAPHOIO ILUKJIA
(SI3BIKOM, JTUTEPATYPOM, MUPOBOM XY/10)KECTBEHHOM KYIbTYpOH );
— packpvieamb  poiib  XMMHYECKMX 3HAHUW B Oyaymed mNpakTH4YeCcKOu
NEeATENbHOCTH;
— packpvlgamb POJib XUMHUYECKUX 3HAHUN B (HOPMHUPOBAHMU WHIWBUYATbHOU
o0pa3oBaTesbHON TPACKTOPHUH;
— NpPO2HO3UpPO8ams CIOCOOHOCTh HEOPraHMYECKUX U OpPraHMYECKHUX BEIIECTB
OpPOSIBIIATh OKUCIMTEIbHBIE W/WIM BOCCTAaHOBUTENIbHBIE CBONCTBA C Y4YETOM
CTENEHEN OKHUCIIEHUS 3JIEMEHTOB, 00pa3yoIlNX HX;
— apeymenmupoéams €IUHCTBO MHUPA BELIECTB YCTAHOBJICHUEM I'€HETUYECKOU
CBSI3U MEXKy HCOPraHUUYECKUMU U OPraHU4ECKUMU BEILIECTBAMY;
— @rademb XUMHUYECKUM SI3bIKOM JUIsi OOOTralleHHsl CJIOBapHOIro 3amaca |
pa3BUTHUSA peYH;
— Xapakmepu306amsb CTAHOBIICHUE HAyYHOW TEOPUM HA IMPUMEPE OTKPBITHUSA
Ilepponnueckoro 3akoHa M TEOPHUM XUMHUYECKOTO CTPOECHHUS OPraHUYECKUX
BEILIECTB;
— KPUTHYECKH OMHOCUMbCA K TICEBIOHAYyYHOH XHUMHUYECKOH HH(OpMalLny,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHHUKOB,;
—  nouwumams TINOOANbHBIE TMPOOTEMBI, CTOSIIME TMEpel YeJIOBEYECTBOM
(3KOJIOrMYECKUE, SHEPTETUYECKHE, CBIPBEBBIE), U npediazams MMyTU UX PELICHUS, B
TOM YHCJIE U C TIOMOLIBIO XUMHH.

Hpuioxkenne 1. OcodeHHOCTH Y4eOHBIX MOCOOM YIiIy0JéHHOr0 ypoBHs 10 1

11 kaaccos O. C. I'abpueasina, U. I'. OctpoymoBa, A. H. JIéBkuHna,

C. A. CaagkoBa
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1. HanpagJjieHbl Ha II1y0OOKHE CHCTEMHbIC 3HAHUA

Kypc 10 knacca HayuMHaeTcs CO 3HAKOMCTBA C IPEAMETOM OPraHUYECKOU
XUMUHU, U3yYECHUS] TEOPUU CTPOEHUS OPraHUYECKUX coeqnHeHnil A. M. byTtiieposa
U TUOpUIIM3AlMM aTOMHBIX OpOUTalield. 3aTeM paccMaTpHUBAIOTCA Kiaccupukanus
OpPraHWYEeCKUX COEAMHEHWW, MPUHLUNBI HMX HOMEHKIATYpbhl, a TaKke
KiaccuduKaus peakiuii B OpraHui4ecKol XuMUH.
IlepBOHauanbHbIE TEOPETUUYECKHE 3HAHUSA JAJIEE€ MHOTOKPATHO 3aKpEIUISIOTCS
Y Pa3BUBAIOTCA IIPU M3YYEHUHU KIACCOB OPraHUYECKUX COEJUHEHHH OT
YIIE€BOJOPOIOB 0 a30TCOAEPKAIINX COEUHEHUN U TIOJTUMEPOB.
Takoe nocTpoeHHe Kypca IMO3BOJSET B MOJHOHM MEPE HE TOJIBKO IIMPOKO
UCIIOJIb30BaTh  JEAYKTUBHBIA MOAX0oA B oO0yueHuu xumuu 10 kiacca, HO U
peanu3oBaTh MUACK TEHETHYECKOM CBSI3M  MEXAYy KilacCaMHU OpPraHU4eCKHUX
COEIMHEHUH.
Ocoboe BHMMaHME B Kypce€ OpPraHMYECKOW XUMHHM YJEIEHO CIIOXKHBIM JUIs
IIOHUMAaHHUs BOIIPOCAM: B3aMMHOMY BJIUSHHUIO aTOMOB B MOJIEKYJIaX, B TOM YHUCIIE
JUIsL TIpEJCKa3aHWs  CBOWCTB COCIMHEHUH; MEXaHU3MaM M 3aKOHOMEPHOCTIM
IPOTEKAaHUS XMMHUYECKUX peakUui, 4To HEOOXOAMMO MJisi IMPOrHO3UPOBAHMUS

MIPOAYKTOB; IPOCTPAHCTBEHHOMY CTPOCHMIO YIJIEBOJIOB, aMUHOB, aMUHOKUCIIOT,

OEJIKOB U HYKJIICHMHOBBIX KHUCJIOT.

O. C. In6puesnsin
H. T. Ocrpoymon
C. A. Crazkos.

OPIrAHNYECKAA
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Kypc 11 knacca nHauuHaeTcsi ¢ paCCMOTPEHHUSI CJI0KHOTO CTPOCHHMS aTOMa Ha
OCHOBE KBAaHTOBO-MEXAHMUYECKUX MPEACTABICHUN O CTPOCHUU €ro sapa Hu
AJIEKTPOHHON 000JIOUKH, a TaKXke SIACPHBIX peakiuid. Takas TeopeTuyeckas 0asza
MO3BOJISIET HA APYTOM YPOBHE M3YUYUTh MEPUOJAMYECKHUI 3aKOH U MEPUOIUYECKYIO
cucremy xumuudeckux sneMeHToB [[. M. MenneneeBa u emeé pa3 OLEHUTH €ro
HAYYHBIW MMOJIBUT, HA HECKOJBKO JECATUIETUN ONMEPEIUBIIETO HAYYHYIO MBICIIb.

3areM H3y4yaeTrcsi CTPOCHUE BEIIECTBA, OCHOBHBIE THUIIbI XUMHUYECKOW CBA3U.
3HAHUS yYalIuXCsl «XUMMHUH B CTATUKE)» JOMOJHSIOTCS CBEACHUSIMUA O KOMIUIEKCHBIX
COCIMHEHUSAX U JUCIEPCHBIX cucTtemax. JIOrTM4HO nanee paccMaTpuBaIOTCS TaKWe
TOMOT€HHBIE CHUCTEMbI, KaK PacTBOPHI M CIOCOOBI BBIPAKCHHS KOHIICHTPAIIUU B
HUX.

N3yueHne OCHOB XUMHUYECKOW TEPMOJAMHAMUKH, TMOHATHM 00 DJHTAJIBIUU H
SHTPOMHH, 3aKOHOB lecca, TO3BOJSAIOT Ha 0oJiee BHICOKOM YpPOBHE H3YUYHUTh
3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKHX PpEaKIuid W (HU3UKO-XUMHUUECKUX
MPOIIECCOB.

XUMUYECKUE pEaKIMi B PacTBOpax pacCcMaTpUBAIOTCS TakKe Ha HOBOM
TEOPETUUYECKOM YPOBHE IOCJIE€ BBEJICHHS TOHSATHUS O BOJAOPOJHOM IOKa3zaTese U
U3YYCHUS TIPOTOJIMTHYCCKONM TEOpHUHU KHCIOT M OcHoBaHui. (O000maroTcs
CBEJICHUS O HEOPraHMYECKUX U OPraHWYECKHX KHCIIOTaX U OCHOBAaHMUSX B CBETE
MPOTOJIUTUUECKON TEOPUU M TCOPUM DICKTPOJIUTHUYECKON TUCCOIMALIMH, a TaKXKe
COJIEM B CBETE TCOPHUU AJIECKTPOJIUTHICCKON JUCCOLUAINH.

OtnenbHas 11aBa MOCBAIICHA OKUCIUTEILHO-BOCCTAHOBUTEIBHBIM MPOIIECCaM, B
TOM YHCJIE METOJIaM COCTABJICHHSI YPABHEHUM U 3JIEKTPOJIN3Y, KOTOPHIE BAXHBI JIJISI
YCIIENIHOW CIa4¥l UTOTOBOrO 3K3aMeHa. boybiioe BHUMaHHUE B 3TOU INIaBE YIIEJIEHO
M XHMHUYECKUM HCTOYHHKAM TOKa, ©0€3 KOTOPhIX CJIOXKHO TIPEACTaBUTH
COBpPEMEHHOE OOIIECTBO.

XUMHST HEMETAJUIOB U METAJIJIOB, BAXKHEUIIMX MPEICTABUTENICH ATHX KIIACCOB
BEIICCTB M HMX COCAUHCHUN H3y4aeTCs B CHCTEME (COCTaB <> CTPOCHHE <>
CBOWMCTBA <> TMPUMEHEHHE <> TIOJYyYCHHUE <> HAXOXKJICHHUE B TMPUPOAE) U

paccMaTpuBETCA B €IUHOW CBA3W OPraHMYe€CKOW U HEOPraHMYECKOM XUMHUU. Takum
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o0pa3oM peanusyeTcsl IVIaBHas HJEs Kypca — €IMHCTBO JKUBOTO M HEXHUBOIO
MaTepHaIbHOIO0 MHUpPA, OMMCHIBAEMOI'0 OOIIMMH 3aKOHAMU XUMUHU.

PackpbITb ponb XMMHUYECKOM HAyKH, Kak IPOU3BOAUTEIBHOU  CHUIIbI
COBpEMEHHOro o0miecTBa MO3BOJIAET INaBa 3aBeplaromias Kypc 11 kimacca

«XuMHUA U 00IIECTBOY.

BLUIASA

XUMMUS

AN O N

‘ p

L’!L\W'I/A

2. BKJIl04aoT NPpOIyMaHHYI0 CHCTEMY 3aJJaHNi, MO3BOJIAIONILYI0 3 PeKTUBHO
NMOArOTOBUTHLCH K ycnemHoi cnaue EI'DJ

3anmanus nociue Kaxaoro naparpada pazouTsl Ha PyOPUKH, 3HAKOMbBIC YYaITUMCS
[0 KypCy OCHOBHOW IIKOJIBI.

3HaHWE TOHATHUN, (OPMYIUPOBOK 3aKOHOB, OCHOBHBIX IOJIOKEHUU TEOPHH,
KOTOPBIE YacTO HEOOXOIMMBI JIJIsi BBIMOJHEHMS TepBoi yactu EI'D, mpuBenceHs B
pyopuke «[IpoBepbTe CBOM 3HAHUSY.

3ananus pyopuku «IIpuMmeHHTEe CBOM 3HAHUS» MPOBEPAIOT YMEHHUE YUaIIHXCS
BOCIIOJIB30BAThCSl M3YYEHHBIM MaTEpPHATIOM JJISl PELICHHS] TECTOBBIX 3aJaHUN U
pacu€THbIX 3ama4 B ¢opmare EI'D BTopoit wactu. OTBETH Ha pacd€THBIC 3a/1a4uu
MO>XHO HAaWTH B KOHIIE yUueOHUKA.

Boinonnenue 3aganuii U3 pyopuk «Bbwipasu cBo€ mHeHue» u «Vcnomnb3yiite
JIOTIOTHUTENbHYI0 HH(POPMAIIUIO» TO3BOJIMT YYAIIUMCS HAyYUTHCA HE TOJIBKO
JlaBaTh COOCTBEHHYIO OILICHKY (pakTam, SIBICHHSIM M COOBITHSIM C Pa3HbIX TOUEK

3pC€HHA, HO M IIPCACKA3BIBATbH XMMHWYCCKHUC CBOMCTBA BCIICCTB HAa OCHOBC HX



80

cTpoeHus. Takue yMeHHs IMO3BOJAT YCIEWIHO CIpaBUTCA C 3amanusmu EID,
HAIPABJICHHBIMH Ha «CBS3b C KU3HBIO».

[Tocne xaxmoro maparpada MpuBENeHO U30BITOUHOE KOJIWYECTBO 3aJaHUM, YTO
MO3BOJIUT KAUYECTBEHHO OTpabOTaTh TMOJYyYCHHBbIE 3HAHUS U YMEHHUS Ha
pa3HooOpa3HbIX IpuMepax B opMe BOIIPOCOB, TECTOB, 3a/1a4.

3. Coaepxar XUMHMYECKHI NPAKTHKYM, KOTOPbIii 103BOJIsIeT chpopMHUpPOBATH
NPaKTHYEeCKHEe YMEHUS U HABBIKM 10 padoTe ¢ BelleCTBaAMU

[IpoBenenue gqocraroyHoro konudecTBa (BochMu B 10 Kilacce U TpuHAIIATU
B 11 kjacce) mpakTHYECKHX pabOT MO3BOJUT yYallUMCsS HE TOJIBKO OTpaboTaTh
HaBBIKM OOpalieHuss C BelIeCTBaMU U J1abOpaTOpHBIM OOOPYy/IOBaHUEM, HO U
3aKpENUTh TEOPETUYECKUE 3HAHUSA, B TOM YHCIIC C TIOMOIIBIO HAOIIOICHHUS
KA4E€CTBEHHBIX PEaKIIUH.

Hexkotopbie mpakTudyeckue pabOThl HE MPEANONararoT 4€TKONH HMHCTPYKIUU,
a TIO3BOJISIIOT Y4YalllUMCSI CaMUM TIOCTPOUTH IUJIaH JAEUCTBUH M moAoOparh
HEOOXOJMMbIE PEaKTHBBI NJisi BBINIOJHEHUS MOCTaBIeHHOW 3amauu. Hampumep,
Pemenne skcnepuMeHTaIbHBIX 3a1a4 1o TeMe «IlomydeHne coelMHEH METAIOB
1 UCCIIEJOBAaHHUE UX CBOMCTB»

4. IlpeanosaraloT BApuaTuBHOE U3yYeHHUE Kypca

denepanbHbIi rOCyJAapCTBCHHBIN o0pa3zoBaTeIbHBII CTaHAapT
IpeayCMaTPUBAET U3YYEHUE Kypca XMMHH B CPEIHEHN IIKOJIE KaK COCTaBHOM 4acTH
npeaMeTHon obnactu «EcTecTBeHHO-HAYYHBIE TPEAMETh» Ha YIIIYOJIEHHOM
ypoBHe U3 pacuéta 3 4 B Heaemnto (210 v 3a 1Ba roya oOydeHus1), OJHAKO ONUPAsICh
Ha OMNBIT TPENnoAaBaHUs OOJBIIMHCTBO Yy4YUTENEH, OTMEYAroT, 4YTO s
sbdextuBHON moaroroBku kK EI'D HeoOxXommMo wu3ydYeHHE Kypca XHMHUH Ha
yrIyOJIEHHOM ypoBHE M3 pacuéTta 5 4 B Hegemto (340 9 3a ;mBa roma oOydeHHUs).
JIns yu€ta naHHBIX BAPUAHTOB K MPEAIATAEMOMY KypCy COCTaBICHO TEMAaTHUYECKOE
IJIAHUPOBAHUE KaK Ha 3 4, Tak ¥ Ha 5 4.

5. Umer0T y100HY10 M JIOTHYHYI0 CTPYKTYPY
B nauvane xaxgoro naparpada npuBoguTCS NPOOJIEMHBIN BONPOC, OTBET HA

KOTOPBIM ydaliuecs MOTYT HaWTH MpU M3yYeHUHM JaHHOro maparpada. J(aHHbIi
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BOIIPOC AKLEHTHPYET BHUMAHHME Y4YalllMXCS HAa CYTU coepkaHus mnaparpada, a
YUUTENIO IOMOTAET CO3/1aTh MOTUBALUIO IS U3YYEHUsI HOBOU TEMBI.

HonyxupHbiM IPUGTOM BbIICICHBI TEPMUHBI, CMBICT KOTOPBIX YYaIIUeECs
JOJIKHBI XOPOIIO IIOHUMATh.

Kypcusom BbIIENEHB Ha3BaHUSA HEKOTOPBIX OPraHUYECKHUX BEIIECTB H
TEPMUHBI, HA KOTOPBIE YUUTENIO U YYaIlIUMCSi HEOOX0IUMO 0OpaTUTh BHUMAHHUE.

B pamkax npuBeneHbl ompejesieHus, npaBuia U (GOpMYIHMPOBKH 3aKOHOB,
KOTOpbIE HEOOXOUMO BBIYYUTh HAU3YCTh.

MenkuMm mpudTom HaOpaH TEKCT, KOTOPBIM OyJeT Mmoje3eH Al MOHUMAaHUS
OCHOBHOT'O Martepuala.

B xonme kaxmgoro maparpada mepeyucieHbl OCHOBHBIE PAaCCMOTPEHHBIC B
HEM TMOHATUSA. DTO TO3BOJSET YUYEHHKAM TMPOBECTH pe(pIEKCHIO, a YUYHUTEIIO

AKOCHTUPOBATHL BHUMAHHNC HA HOBBIX ITOHATHAX.

[IOKYMEHT MOAMWUCAH 3MEKTPOHHOI NOANUCHIO
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