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MHNOACHUTEJIBHASA 3AIINCKA

MopenbHasi CHHXpOHU3UPOBaHHAs padodas mporpamMma 0a30BOTO U YIITyOJIEHHOTO
u3ydeHus: npeamera «Xumus» B 10-11 kmaccax pazpaborana Ha ocHoBe PabGounx
mporpamMMm CpemHero oOmiero oOpazoBanumsi 1O XuMUU (0a30BBI  YPOBEHB,
yrayONEéHHBI  YPOBEHb), OJOOPEHHBIX pelnieHueM  ¢eaepalbHoro  yuyeOHO-
METOIMYECKOro 00beIMHEHUs 10 o01ieMy obpazoBanuto ot 29.02.2022r., mpoTOKOI
7/22, cocraBieHHBIX Ha ocHOBe PepepanbHOro 3akoHa ot 29.12.2012 Ne 273-D3
«O6 ob6pazoBanun B Poccuiickoit ®Depepanumn», TpeOoBaHuili K pe3yibTaram
OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOM IpOrpaMMbl CpeHEro o0uiero oopa3oBaHus,
npe/cTaBlieHHbIX B DejiepaibHOM TOCYIapCTBEHHOM OOpa30BaTEIbHOM CTaHIapTe
cpenHero odmiero oopasoBanus, (YTBEpKIEH MpruKka3oM MUHUCTEpCTBA 00pa3oBaHUs
u Hayku Poccuiickoii ®enepanun ot 17 mas 2012 r. Ne 413, ¢ usmenenusamu ot 12
arycra 2022 r1.), ¢ yuérom «KoHuenuuu mnpenonaBanusi y4eOHOTO TmpenMeTra
«Xumus» B 00pa3oBaTeNibHBIX  opraHm3auusix  Poccuiickoit — deneparuu,
peanu3yloumMx OCHOBHbIE 001Ie00pa3oBaTelbHbIE NPOrpaMMbl»  (YTBEp)KIEHA
Pemennem Konnernn Munnpocsemenust Poccuu, nporokon ot 03.12.2019r. Ne T1K-
4BH) u (denepanbHON padoueil mnporpamMmbl BocnuTaHus. OCHOBY MOAXOJO0B K
pa3pabOTKe MOJIETFHON CHHXPOHU3WPOBAHHOW paboueld mporpamMmbl 0a30BOro U
yrayOnéHHoro m3ydeHus: npeamera «Xumus» B 10-11 kmaccax, K OmNpeesieHuIo
o01ieit ctpaTeruu OOydeHHsl, BOCIIUTAHUS W PAa3BUTHS OOYYAIOIIUXCS CPEICTBAMU
y4yeOHOoro mpenMera «XuMHUsS» Ha 0a30BOM YpOBHE COCTABWIIM KOHIICTITYaJbHBIC
nonoxxkeaust DI'OC COO o B3auMOOOYCIOBICHHOCTH IIeJI€H, COaepKaHus,

pe3yJIbTaTOB OO0y4YeHHS W TPEOOBAHUM K YPOBHIO IOJTOTOBKH BBHIITYCKHUKOB.



WN3yuenne mpemMera, peamusyeMoe B YCIOBHUSX  IU(PEpEeHIIMPOBAHHOTO,
npopuiabHOrO  00y4YeHHWsl, TPU3BAHO  O0eCIeuuTh  00IIeo0pa3oBaTEIbLHYIO
M OOIIEKYJIbTypHYIO TOJTOTOBKY BBIMTYCKHHKOB IIIKOJBI, HEOOXOIUMYIO IS
ajanTay WX K OBICTPO MEHSIOIIMMCS YCJIOBHSM JKA3HH B COIIMYME, a TaKXKe JIs
NPOAODKCHUsT OOYy4YeHHs] B CPEIHUX CICIHATBHBIX W  BBICIIUX  y4YeOHBIX

opraHu3anusx, B KOTOPbIX XUMUS ABJISACTCSA OHHOﬁ N3 MPUOPUTCTHBIX JUCIUILIINH.

B cooTBeTCTBHMM C JMaHHBIMU TOJIOKEHUSIMU MOJI€JIbHAS CHUHXPOHU3UPOBAHHAS
pabodass mporpamMma CcpeaHero oOmiero oOpa3zoBaHusi (0a30BBIM  YpOBEHB):
yCTaHaBJIMBaeT  o0s3aTelibHOEe  (MHBAapMAHTHOE)  MPEIMETHOE  COJEpIKaHue,
OTpeeNsieT KOJUYECTBEHHbIE M KAaYECTBEHHBIE €r0 XapaKTEPUCTUKH Ha KaxKIOM
dTame W3YyYCHHUS TNPEIMETa, TMPeayCMaTPUBACT MPHUHIUIBI CTPYKTYPHUPOBAHUS
coJiepKaHUs U pacrlpe/ie]IeHHs ero Mo KjaccaM, OCHOBHBIM pasjieJiaM U TeMaM Kypca;
na€T TPUMEPHOE paclpeeiCHHe ydYeOHBIX YacoB IO TEMAaTHYECKUM pasesiaMm,
PEKOMEHIyeT MPUMEPHYIO MOCIIEI0BATEIPHOCTh U3YUCHHS OTACIBHBIX TEM Kypca C
y4€TOM MEXKIIPEJAMETHBIX U BHYTPHUIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTrO
mpolecca, BO3pPAaCTHBIX  OocoOeHHocTer  ywammuxcs  10-11  kmacco;  nmaér
METOJMYECKYI0 HWHTEpPHpETalui0 Iefied M3yueHHus TpeIMeTa Ha  YPOBHE:
COBPEMEHHBIX TMPUOPUTETOB B CHUCTEME CpeaHero ooOiiero oOpa3oBaHwUS,
coJiepKaTeIbHON XapaKTEPUCTUKH TJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS OCHOBHOM
oOpa3zoBaTenpHON TPOrpaMMbl  CpeaHero o6mero oOpa3oBaHusl (JIMYHOCTHBIX,
METAINPEIMETHBIX, TPEAMETHBIX), OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIILHOMN
NESATETPHOCTH YYEHUKA TI0 OCBOCHHUIO coniepkaHus mpeameTa. [lo BceM Ha3BaHHBIM
MO3UIIUSM B TIPOrpaMMe COOJIIOJICHa MPEeeMCTBEHHOCTh ¢ Paboueit mporpammoit
OCHOBHOTO 00111er0 00pa3zoBaHus Mo XuMuU (It 8—9 KiaccoB 00pa3oBaTEIbHBIX

opraHu3ainii, 6a30BbIil YPOBEHB).



MopenbHasi ~ CHHXpPOHM3UpPOBaHHas  pabodas  mporpamMmMa  HUMeEeT  IIeNb
CUHXPOHMU3HWPOBATh COJEpP)KaHWE YYEOHOTO MpeaMera I W3Y4YCHHs TpeaMeTa
«Xumus» B 10-11 kitaccax B paMkax MyJIbTHIPOGUILHOTO YU4EOHOTO TIJIaHa.

Ilenm w 3amaum y4eOHOrO mpeameTa «XHUMHS» B COOTBETCTBYIOIIEM paseie
IpPOrpaMMBI MIPEICTABICHBI COBMECTHO, KaK I 0a30BOTO, mak u 015 yeayOnéHHO20
ypoeneii.

B paznene Ilnanupyembie pe3yibTaThl OCBOCHHUS YUE€OHOTO MpeaMeTa «XHUMUS»
CUHXPOHU3AIIMS MPECTaBICHA B BUJE JIOMOJHEHUS K 0a30BOMY YpOBHIO, @ UMEHHO,
[IpeameTHBIC PE3yNbTATHI, TOCTUTACMBIC OOYYAIOMIUMHUCA Ha yTiayOJEHHOM YpOBHE
M3ydYEeHHs] XMMHH, BBLICIEHEI KypCUom?:,

B pa3aciiax Coz[epxcaHHe MaTtcpuajiia n TemaTnueckoe IUNIAHUPOBAHUC HMCCTCA

BBIH@H@HHBIﬁ Marcpuall, I/IMCIOIJ_[I/Iﬁ I'IOJ_'[‘-IG‘[)KI/IBaHI/Ie2 KaK Ha 6a3OBOM, TaKk W Ha

yriyONEHHOM YPOBHSIX, KOTOPBIM H3ydaeTcss B O3HAKOMHUTEIBHOM IUIaHE W HE
BKJIIOYAETCA B COCTaB MPEAMETHBIX pe3ynbTatoB ocBoeHuss OOIT COO.

B pasgene Tematudeckoe TMJIaHUPOBAHWE MPHUHIIUI CHUHXPOHU3AIUU TPOSIBICH
CJIENYIOMUM 00pa3oM: Yachl HENENbHOW Harpy3Kd I yriyOJn€HHOTo u 0a30BOro
YpOBHEH yKa3aHbl TakKuM 00pa3oM, 4TO OJHA TeMma (OJHWH Yac B HEJENI0) eArHA IS
IBYX YpOBHEH, a OCTaJbHBIC JIBa Yaca M TEMbl HEICIHLHON HArpy3Ku IS
yriyOJIEHHOTO YPOBHS YKa3aHbl B CTPOKAX HIIKE M TOJIBKO JJIS 3TOr0 ypoBHA. YacThb
PE3EpPBHBIX YacOB MO3BOJIMIA BCTPOUTH HEOOXOAMMOE KOJMYECTBO YacOB B TEMax
M3YUYEHUS, a TAKXKE OPTraHU30BaTh U TEMATHUECKOE MOBTOPEHUE KaK Ha 0a30BOM, Tak
1 Ha yriIyOJIEHHOM YPOBHSIX, M1 UTOTOBOE MOBTOpeHUE; B rpadax «KomuuecTBo 4yacos

yKa3aHbl TAaK)KE T€ Yachl, KOTOPHIC B3ATHI U3 pe3epBa (yKa3zaH CUMBOJI «Py»).

'Kypcusom B TeKcTe nporpamMmbl B pasaenax « Llenu v 3agaum», «MpeameTHble pe3ynbTaTbi» BblAeNeHbl
3/1IEMEHTbI, KOTOPble NpeAcTaBAeHbl ANA U3YYeHUA Ha Yray6AEHHOM YpOBHe.

2r|0,£|,‘-I(-Z‘pKl/1BaHMe nmeetT matepuman, KOTOprVI n3y4vyaeTcA B O3HAKOMUTE/IbHOM MJ1aHe N He BK/IKOYaEeTCA B

cOCTaB nNpeamMeTHbIX pe3ynbTtaTtos ocBoeHma 00T COO.
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[Ipu ¢opmupoBanuun TemaTHUECKOTO IUTAHUPOBAHMS — MPEAYCMaTPUBAIIOCH
pacmpesesieHie 4acoB BHYTPH TE€M M MEXKAy TEeMaMH C Ieliblo oOecreueHus
HEJCJIbHOW HAarpy3Ku s OOy4YarolMXCs, U3YyYaloluuX XUMHUIO Ha YriayOJEéHHOM
ypoBHe. llepepacrnpenernieHne 4YacoB MEXJIy HEKOTOPBIMA TEMaMH IO3BOJIUIO
COXpaHUTh TEMaTHYECKUU yueOHBIM 00bEM MaTepuala, MCIOJIb30BaHUE PE3EPBHBIX
YacOB TakkKe O00eCTeumsio Hajudyhe YYeOHBIX YacoB Ha O0O0OOIIEHHE, HUTOTOBOE
MOBTOPEHHE W KOHTPOJIb Y4eOHOro marepuaina. Takum o0pa3oM, CHHXPOHHU3AIMS
TEMaTUYECKOTO IIAHUPOBAHUSI 0230BOr0 M yriayOJEHHOTO YPOBHEHM U3YUCHHS] XUMUHU
MOJTHOCTBIO COXPaHWJIa COAEPKATEIbHBIN acleKT nporpaMmmbl KypcoB 10-11 kmaccos
JUTSE MYJBTUTTPO(HIIBHOTO Y4eOHOTO TIJIaHa.

JlanHast mporpamMma siBJISIETCS. OPUEHTHUPOM JIJIsl COCTABJICHHS] pabOUUX MPOrpaMm,
aBTOPbl KOTOPBIX MOTYT TNPEMJIOKUTH CBOM MOAXOA K CTPYKTYpPUPOBAHUIO U
[OCJIEIOBATEIbHOCTH HM3yYEHUsT y4eOHOro Mmarepuana, a TakkKe CBOE BHUACHUE
OTHOCUTEJIBHO BO3MOXHOCTH BbIOOpa BapUMAaTMBHOM COCTAaBJISIOIIECH COJEPKAHMS
npeaMeTa JOMOJHUTEIBHO K 00s13aTeNIbHOM (MHBAPUAHTHOM) YacTH €ro cojaep KaHus
B paMKax pe3epBHbIX 4acoB. Pe3epB yueOHOro BpeMEHH pPEKOMEHIYETCs IS
peanu3aluyd aBTOPCKHX MMOJAXOJOB K HCIOJIb30BAaHUIO Pa3HOOOpPa3HBIX (QopM

opraHu3aiuu y4eOHoro rmnpoiiecca.

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEJIMETA «XUMMUA»

XuMHUYECKOoe O00pa30oBaHHE, TOJy4aeMOe€ BBITYCKHUKAMU CpEeIHEN IIKOJIbI,
ABJISIETCSI HEOTHEMJIEMOM YacThi0 X 00pa3oBaHHOCTH. OHO CIYKHUT 3aBEpLIAIOLIUM
ATAlOM peau3alii Ha COOTBETCTBYIOIIEM €My O0a30BOM YpOBHE KITFOUEBBIX
[IEHHOCTEW, NPUCYIIMX IEJOCTHOM CHUCTEME XHUMHYECKOro O0Opa3oBaHUs. OTH
IIEHHOCTH KacaloTCs MO3HAHUS 3aKOHOB MPUPOIbI, (HOPMUPOBAHMSI MUPOBO33PEHUS U
oO1el KyJNbTypbl YeJIOBEKa, a TaKXKe IKOJIOTMYECKH OOOCHOBAaHHOTO OTHOILEHHUS K

CBOEMY 3JI0POBbIO M TPUPOAHON cpene. Peanusyercs xumuyeckoe oOpa3oBaHHE
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yYaIuXcs CPeHEH KOl CPEACTBAMH YUEOHOTO MpeAMeTa « XUMUS, COAepKaHUE
U TOCTPOCHHUE KOTOPOTO OIpPEACNICHbl B MporpaMMe ¢ y4€ToM crhelupuKd HayKu
XUMUH, €€ 3HAYCHUs B MO3HAHUM MPHUPOABI U B MaTepUaIbHOM JKU3HU 0OIlIECTBa, a
Takke ¢ Y4ETOM OOIMX IeNed M MPUHLHUIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE
COCTOSIHME CHCTEMBbI cpeaHero obmiero oobpaszoBanusi B Poccuiickoit denepanuu.
Tak, nampumep, mpu (OPMUPOBAHWUHU COJEPKAHUSA MpeaMeTa «XHUMHUS» YUTEHBI
CJIEIIOIIUE TOJIOKEHUS O Clielu(PHUKEe U 3HAUYEHUU HAYKU XUMUHU:

XUMHUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HIPaeT 0oco0yl0 pojb B
COBPEMEHHOW LIMBUIIM3ALMHU, B CO3/IaHUH HOBOW 0a3bl MaTepuaibHOU KyJIbTypbl. OHa
BHOCUT CBOH BKJaa B ()OPMHUPOBAHHME pPAlMOHAIBHOIO HAYYHOTO MBIIIJICHUS, B
CO3/IaHHE€ LEJIOCTHOTO IMPEACTaBICHUS 00 OKpYyXarolleM MHpE KaK O €IUHCTBE
MPUPOABl M YEJIOBEKa, KOTOpoe (OpMHUpPYETCs B XMMHM HA OCHOBE MOHHUMAHMS
BELIECTBEHHOI'O COCTAaBa OKPYXKAKOLIETO0 MHUpPA, OCO3HAHUSA B3AMMOCBSI3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOKHBIMH 00JaCTsIMU IPUMEHEHUS.

CoBpeMmeHHass XUMHS KaK HayKa CO3WJaTeNbHasi, KaK HayKa BBICOKUX
TEXHOJIOTMI HampaBlieHa Ha pelleHUe II100abHBIX MPOOJIeM YCTOMUMBOTO pa3BUTHSA
YEJIOBEUECTBA —  CBIPHEBOM, DJHEPreTUYECKOM, THUIIEBOM, HKOJOTHYECKOU
0e30macHOCTH M OXpaHbl 370pOBbs. TeCcHO B3aUMOAECHCTBYS C€ JIpyrUMU
€CTECTBEHHBIMU HAYKAMH, XUMHS CTajla HEOTHEMIIEMOW YaCTbI0 MUPOBOM KYJIBTYPHI,
HEO0OXOIUMbIM YCIIOBUEM YCIEIIHOTO TPY/Aa U AKU3HU KaXKJIOT0 WiIeHa 00I1ecTBa.

B cootBercTBUM ¢ oOmumMu nensmu u npuHiunamMu COO coxepxkaHue mpeaMeTa
«Xumus»  (10-11  kmaccsl, 0a30Bblid  ypPOBeHb W3YYE€HHSI) OPUECHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY 00YUaIOIIUXCs, HEOOXOMMYIO
UM IS BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTHPOB, YCIEUIHOTO BKIIOYEHUS B
KU3Hb COLMYMAa, MPOJIOJKEHUSI 00pa30BaHus B Pa3IMUHbIX 00JIACTAX, HE CBSI3aHHBIX
HEIIOCPEICTBEHHO C XUMHUEH.

CocrapmsiromiiMu ~ nipeAMeTa  «XUMHsD  SIBISIOTCS  0a30Bble  KypChl — —

((OpFaHI/ILIeCKaSI XUMUSD» H ((O6Hlaﬂ N HCOPraHuvdeCkasd XuMusa», OCHOBHBIM
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KOMITIOHEHTOM COJIEpKaHMUsSI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CHCTEMa
3HAHUI N0 HEOPraHMYeCKOW XMMHUM (C BKJIIOYEHHUEM 3HAHUU U3 OOIIeH XUMHH) U
OpraHndeckon xumuu. POpMUPOBAHHE INAHHOW CUCTEMbI 3HAHUM NPU H3YyYECHUH
npeaMeTa 00ecrneyrnBaeT BO3MOKHOCTh PACCMOTPEHUS BCErO MHOT0OOpa3us BEIIECTB
Ha OCHOBE OOIIMX NOHATHH, 3aKOHOB M Teopudl XuMuH. CTpyKTypa COAEp:KaHHS
KypcoB — «Oprannyeckas xumus» U «OOmIass W HEOpraHUYECKas XUMUS»
chopMUpOBaHa B IMpOrpaMMe€ IO XUMHM Ha OCHOBE CHCTEMHOr0 NOJIXOJa K
M3YYEHUI0 Y4yeOHOro Marepuaia M o0O0yCIIOBJI€HAa HCTOPUYECKHM OOOCHOBAaHHBIM
pa3sBUTHEM 3HAHUW Ha OIpPENENEHHBIX TEOPETUYECKUX YpOoBHAX. B  Kypce
OpraHUYECKON XMMHUHU BELIECTBA PACCMAaTPUBAIOTCS HAa YPOBHE KIIACCUYECKOU TEOPUU
CTPOCHHUSI OPTaHMYECKHX COCOUHEHMM, a TAK)KE€ HA YPOBHE CTEPEOXMMHUYECKUX M
AJIEKTPOHHBIX TPEACTaBIECHUN O cTpoeHuH BemiecTB. CBeneHus 00 HM3ydaeMbIX B
Kypce BEIIECTBAaX JAlOTCS B PAa3BUTUM — OT YIJIEBOJOPOIOB 10 CIIOXKHBIX
OMOJIOTUYECKH aKTUBHBIX COEIUHEHUH. B Kypce opraHM4ecKoll XUMHUHU MOTydaroT
pazButue Cc(HOpPMHUpPOBAHHBIE Ha YpPOBHE OCHOBHOTO oOmero oOpa3oBaHUs
MEepBOHAYAJIbHBIE MPEJACTABIEHUS O XUMHUYECKON CBS3M, KIACCU(DUKATUOHHBIX
IIPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON
peaKuuu.

B npenmere «Xumus» 6a30BOro ypoBHS paccMaTpUBAETCs U3YUCHHBIM Ha YPOBHE
OCHOBHOTO 0011ero o0Opa3oBaHMsI TEOPETUUECKHM Marepual U (HaKTOJIOTHUECKHe
CBEJICHUS O BEIIECTBaX U XUMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce «Oo01mas
Y HEOPraHWYecKasi XUMUs» 00yHaroIIUMCs MPEAOCTABIIAETCS BOZMOXHOCTh OCO3HATh
3HaYeHUE TEePUOJUYECKOTO0 3aKOHA C OOIIETEOPETUYECKUX U METOJ0JIOTHUYECKUX
NO3ULUH, TIIy0XKe MOHSITh UCTOPUYECKOE M3MEHEHHE (DYHKIMM 3TOro 3aKoHa — OT
oboOmaroniet 10 oOBSICHSIOUIEH M MporHo3upyrouei. Enunas cucrtema 3HaHUM O
BAXHEUIIMX BEIIECTBAX, UX COCTABE, CTPOCHUM, CBOMCTBAX U IPUMEHEHHUH, A TAKKE
O XHUMHMYECKHX PEaKUMsAX, KX CYIIHOCTH M 3aKOHOMEPHOCTSX MPOTEKaHUs

nomonHsieTcss B Kypcax 10 m 11 kiaccoB 3yieMEHTaMH COJEpKaHUS, WMEIOINMU
7



KYJbTYpOJIOTHYECKUA M TPUKIAAHOW XapakTep. OTU 3HAHUSA CIOCOOCTBYIOT
NOHUMAaHHWIO B3aWMOCBSI3M XHMHHU C JIPYTUMH HayKamH, PacKpbhIBalOT €€ pojb B
MO3HABATENIBHON W  MPAKTUYECKON JEATENbHOCTH YENOBEKa, CIIOCOOCTBYIOT
BOCTIMTAHUIO YBOKCHHS K MPOIIECCY TBOPUYECTBA B 00JIACTU TEOPHH U MPAKTHUUECKUX
MPWIOKEHUH XUMHUHU, TIOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCSA B OOIIECTBEHHO H
JMYHOCTHO 3HAYHUMBIX MpoOJeMax, CBI3aHHBIX C XUMUEH, KPUTUUECKH OCMBICITHBATD
UHPOpMAILIMI0O W  TOPUMEHATh €€ JUId  TIONOJHEHWS  3HAHUM, pELICHUs
MHTEJJICKTYyaJIbHBIX W YKCIIEPUMEHTAIBHBIX UCCIEN0BATeNbCKHUX 3a1a4. CoaepikaHue
yuyeOHoro mnpenMera «XUMHsD JaHHOTO YPOBHS HU3Y4YEHHUS OpPHUEHTUPOBAHO HA
(GopMupoBaHrue y OOy4YarOIIMXCSI MHPOBO33PEHUECKON OCHOBBI JIi NMOHMMAaHUS
¢unocodckux uAeH, TaKUX Kak: MaTepuaIbHOE EIMHCTBO HEOPTaHUYECKOTO U
OpPraHUYECKOTO MHUpPA, OOYCIOBIEHHOCTh CBONCTB BELIECTB HX COCTaBOM H
CTPOCHHEM, TMO3HABAEMOCTh MPUPOIHBIX SBICHUIN MyTEM SKCIIEPUMEHTA M PEIICHUS
OPOTUBOPEUYMM MEXIYy HOBBIMH (aKkTaMHd M TEOPETUYECKUMHU MPENNOChUIKaMHU,
OCO3HaHUE POJIM XUMHUHU B PELICHUH SKOJIOTMUECKHUX IMpoOJeM, a Takke MpolsieM
cOepeXeHHUsST DHEPTeTUYECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJOTHUH U
MaTepHaJoB.

B nnane pemienus 3aga4 BOCIUTaHMSL, Pa3BUTHS U COLMATM3AIMH 00yYaroIUXCs
MNPUHATBIE TPOTPaMMOM TIO0 XUMHH TIOJXOABI K OIPENEICHUIO CONEpXKaHUs W
MOCTPOEHHsI  TMpeIMeTa MpeaycMaTpuBaloT  (OPMUPOBAHHE Y  OOYyYaroIIMXCs
YHHUBEPCATBHBIX YUCOHBIX JCUCTBUN, IMEIOMINX 0a30BOE 3HAYCHHE JUIS Pa3IUIHBIX
BUJIOB JCATEIBHOCTH: pEIICHHs NpoOsieM, TIOoucka, aHaiu3a W 00pabOTKU
uHopMalu, HEOOXOMUMBIX Ui TMPUOOPETCHUS OIbITa MPAKTUYECKOW U
UCCIIEIOBATENLCKOM IeATEIbHOCTH, 3aHIMAFOIICH BaKHOE MECTO B MO3HAHUU XUMUH.

XuMHs HA YPOBHE Yrjiy0JEHHOI0 M3y4eHHUs] 3aHHMAET BAXHOE MECTO B CHCTEME
€CTECTBEHHO-HAYyYHOTO oOpaszoBanus ydammuxcs 10-11 xmaccoB. UM3yueHwue
npeaMeTa, peanudyemMoe B yClIoBHAX auddepeHImpoBaHHOT0, MPOQUIBHOTO

o0yueHus, TPU3BAHO OOECHEUUTh OO0IIE00Pa30BATEIbHYI0 M OOIICKYJIBTYPHYIO
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MOJITOTOBKY BBIMYCKHHKOB INIKOJBI, HEOOXOAUMYIO IJI aganTaluu MX K OBICTPO
MEHSIOLIMMCS YCIIOBUSM JKU3HU B COLIMYME, a TAKXKE JJISl POJIOJKEHUSI 00YUYEHUS B
OpraHm3anusx MpodeccCHoOHaTbHOTO 00pa30BaHUSA, B KOTOPBIX XHMHS SIBISIETCS
OJTHOM M3 MNPUOPUTETHBIX AUCUMILUIMH. B mnporpamme mno XUMHMM Ha3HA4YEHUE
npenMera «XuMHUS» TONydaeT MOAPOOHYI0 HMHTEPHPETAIMi0 B COOTBETCTBUU C
ocHoBononarapmumu  nonoxenussiMu - @I'OC COO o B3anMo00YCIOBIEHHOCTH
Lesel, coaepxKaHusl, pe3yJbTaToB 00ydeHUss U TpeOOBaHUI K ypOBHIO HOJATOTOBKH
BBIMTYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISIFOTCSI CIIEAYIOIIUE BBIOJHACMBIC
IpPOrpaMMOi 10 XUMUU (PYHKIIMH:

MH(POPMAIIMOHHO-METONYECKAs], peau3alus KOTOpOi O0ecreunBaeT MOoJIydYeHHe
MPEICTAaBICHNS O LETSAX, COACPKAHUM, OOIIeH CTpaTerui O0ydeHHUs, BOCIUTAHUS H
pa3BUTHUSL 00YYAIOIIMXCS CPEACTBAMHU MPEAMETA, U3Yy4aeMOIr0 B paMKaX KOHKPETHOTO
npodus;

OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTopas IpelycMaTpUBaeT  ONpeAeIeHHUE:

OPUHLUIIOB CTPYKTYPUPOBAHMUS U IOCJIENOBATEIBHOCTH H3yU€HUsl Yy4eOHOTro
MaTepuana, KOJTMYECTBEHHBIX U KAYECTBEHHBIX €TI0 XapaKTePUCTHK;

HOJXOJ0B K (DOPMHUPOBAHMIO COAEPKATEIBHOM OCHOBBI KOHTPOJS M OLICHKH
00pa30BaTEeNbHBIX JTOCTIKEHUH OOYyYaromMXcsi B paMKax HMTOTOBOW aTTeCTAallUd B
(opMe eMHOTO TOCYJapCTBEHHOTO 3K3aMeHa M0 XUMHUHU.

[Iporpamma asst yriryOJa€HHOTO U3yUYEHUS XUMUU:

yCTaHaBJIMBAaE€T HMHBAPHMAHTHOE IMPEIMETHOE COJAep)KaHue, o0s3aTenbHOe I
M3YYCHHUsST B paMKax OTIENbHBIX Npoduiei, mpeaycMaTpUBaeT paclpeleieHue U
CTPYKTYpUPOBAHUE €r0 MO KiaccaM, OCHOBHBIM COJEPKATEIbHBIM JIMHUSAM/pa3ienam
Kypca;

na€T TpUMEpPHOE pachpesesieHne y4eOHOro BpPEMEHM, PEKOMEHAyeMOro s
U3YYECHUS OTAETbHBIX TEM;

npeasaraeT NPUMEPHYIO MOCIEI0BATENIbHOCTh M3YUEHHU y4eOHOro maTepuaia ¢

YYETOM JIOTMKH ITOCTPOECHUS KypCa, BHYyTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBA3EH;
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Ta€T METOAMYECKYIO HMHTEPHNPETALMIO IeJeld W 3aJady M3y4yeHus MpeaMera Ha
yIriyOJEHHOM YPOBHE C y4E€TOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHETO
obmero  oOpa3oBaHMs,  COACPKATEIHLHOW  XapaKTEPUCTHUKUA  IIAHUPYEMBIX
PEe3yIbTATOB OCBOEHHUS OCHOBHOW 00pa3oBaTelIbHOM MPOrpaMMbl CPEIHETO OOIIETro
o0pa3oBaHusl (JIMUHOCTHBIX, METANPEIMETHBIX, MPEIMETHBIX), a TaKXKE C YYETOM
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIBHBIX JCUCTBUI 00YyYaromIerocs mo OCBOCHUIO
COJICpKaHUS IPEAMETA.

ITo Bcem mo3uinusiM B mMporpamMme Mo XMMUU MPEelyCMOTpPEHA MTPEEMCTBEHHOCTD C
oOydyeHreM XMMHHM Ha ypOBHE OCHOBHOTro oOmiero oopaszoBanus. [Iporpamma mo
XUMUHU CIY>KAT OPUEHTHPOM JUIsl COCTABJICHHSI aBTOPCKUX padodMx Mporpamm. 3a
npejeaaMyd YCTaHOBIIGHHOM MporpaMMOM MO XUMHM 00s13aTelIbHON (MHBApUAHTHOM)
COCTABJISIIONIECH COepKaHUs YU4eOHOro mpeaMera «XUMHs» OCTaéTCsl BOBMOXKHOCTD
BHIOOpA €ro BapHaTUBHOW COCTAaBIISIIOLICH, KOTOpas JIOJDKHA ONPENeNaThCcs B
COOTBETCTBHUHM C HaIlpaBJICHUEM KOHKPETHOro mpoduias oOydeHus. ABTOpaMH
pabouux TporpaMM MOKET OBbITh MPEMIOKEH WHOM TOJXO0Jl K CTPYKTYPUPOBAHHIO
y4eOHOT0o Matepualia U MocleI0BaTeIbHOCTH €r0 M3YUeHHMs, CBOE BUJICHHUE MyTeH U
CrIoco00B (POPMUPOBAHUST CUCTEMBI TIPEIMETHBIX 3HAHUM, YMEHUN U BUJIOB yUeOHOM
NEATEIbHOCTH, a TaK)KE CUCTEMbI CITIOCOOOB U METOJUYECKUX MPUEMOB T10 Pa3BUTHIO
Y BOCIIUTAHUIO O0yYarOITUXCH.

B cooTtBetrcTBHM ¢ KOoHUENTYyanbHbIMU NOJIOXKEHUSIMU PI'OC COO o Ha3zHaueHUH
npeaMeToB 6a30BOT0 W YriayOJIEHHOTO ypoBHEW B cucteme auddepeHIInpoBaHHOTO
oOyueHHsT Ha YypOBHE CpEAHEro oO0mero oO0pa3oBaHUs XUMHUS Ha YpOBHE
yrIIyOJIEHHOTO W3y4YeHHWs HANpaBlIieH Ha peaju3allui0 MPEEeMCTBEHHOCTH C
MOCJICAYIOIIMM 3TAlOM TOJYyYEHHUS] XMMHUYECKOro 00pa30BaHUs B paMKaxX W3YyUYCHHUsI
CIECUHAIbHBIX €CTECTBEHHO-HAYUYHBIX W XUMHUYECKUX JHUCIUIUIMH B BYy3ax U
OpraHu3alMsIX cpeHero npodeccuoHaasHOT0 00pa3oBanusi. B 3Toil cBsI3u H3ydeHHE
npeaMera «XUMHUS» OPHUEHTUPOBAHO MPEUMYIIECTBEHHO Ha pacllupeHue u

yrayOJeHne TEOpeTHYEeCKOM M MPAKTUYECKOM TMOATOTOBKH  OOYyYaroIIMXCs,
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BBIOpABIINX OINpeAeAEHHBIH Mpopuib OOydeHHs, B TOM YHUCIE C MEPCIEKTHUBON
MOCJIEAYIONIETO  TOJY4YeHHs XUMHYECKOro o0pa3oBaHUsT B OpraHu3alusax
npodeccuonanmbHoro obpaszoBanms. B cBere TpeboBanuit DPI'OC COO «k
IUTAHUPYEMBIM pe3yjbTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTelIbHONW MPOrpaMMbl
cpenHero oOmero oOpa3oBaHMsS H3Y4YEHHE MpeaMmeTa «XUMHs» OpPUECHTHPOBAHO
TaK)K€ Ha PEIICHUE 33Ja4 BOCIHTAHMS U COLMAIBHOIO Pa3BUTHUSL 00YyYarOIIMUXCS, Ha
dbopMHpoBaHrE Y HUX OOIIEUHTEIUICKTYaIbHBIX YMEHUMN, YMEHUN palMoHaIN3aluu
y4yeOHOTO TpyJa ©  OOOOIIEHHBIX  CIOCOOOB  JCSATEIBHOCTH,  HMMEIOIINX
MEKIMCUUILUITMHAPHBIA, HAIMPEIMETHBIA XapaKTep.

XuMHsI Ha YpOBHE YIIIyOJIEHHOTO M3Y4YEHHUs BKIIIOYAET YIIyOJNIEHHBIE KYypChl —
«Oprannyeckas xumusi» 1 «OO1mas u Heopranuyeckas xumus». [lpu onpenenennu
HOJIXOJ0B K OTOOpY M CTPYKTYpPHOH OpraHu3allid COJEpKaHUs 3TUX KypCOB B
MporpaMMe Mo XMMHUHU 3a OCHOBY NpHUHATHI nonoxkeHua GI'OC COO o paznuuusx
0a30BOro U YriIyOJIEHHOTO YPOBHEN M3YyUYEHHUS MTPEeIMETA.

OcHoBy conmepxaHusi KypcoB «Opranmueckas xumus» u  «OOmas u
HEOpraHWYecKass XUMUsD COCTABIISIET COBOKYITHOCTh NMPEIMETHBIX 3HAHUM U YMEHUH,
OTHOCSIIIUXCS K 0a30BOMYy YPOBHIO H3YyYEHHs MpeAMeTa. JTa CHCTeMa 3HaHHM
MOJIy4aeT OMNpEeAeNEHHOE TEOPETUYECKOE JOTOJHEHUE, MO3BOJSIONIEE OCO3HAHHO
OCBOUTH CYIIECTBEHHO Oousblliii 00BEM (akTonoruueckoro wmarepuana. Ha
yrayOia€HHOM ~ ypOBHE  HM3Yy4YeHHS  MpeameTra  obecrneueHa  BO3MOXKHOCTb
3HAYUTEIBHOTO YBEJIMYEHUsI 00BbEMA 3HAHUNW O XMMUYECKUX JIEMEHTaX U CBOMCTBAX
UX COEJIMHEHUN HAa OCHOBE PACUIMPEHUS U yIiayOJIeHUs MPEICTaBICHUN O CTPOCHUH
BEILIECTBA, XUMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSX MPOTEKAHUSI PEaKIuu,
paccMaTpUBaeMbIX C TOYKM 3PEHUS XUMHYECKOW KHUHETHUKA M TEPMOJIUHAMUKHU.
N3yuenune nepuoanyeckoro 3akoHa u Ilepmonnueckoidl CHCTEMBI XUMUYECKHUX
AJIEMEHTOB 0Aa3UPyeTCA Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEACTABICHUIX O
CTPOCHHH aTOMa. XMMHUYECKasi CBA3b OOBACHAETCS C TOUKH 3PEHUSI SHEPreTHUECKUX

M3MEHEHUN npu €€ oO0pa30BaHMM M pa3pyLIEHUH, a TaKXK€ C TOYKU 3pPEHUs
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MexaHu3MOB €€ oOpaszoBaHus. lV3yueHue TUMOB peaKkIMid  JTOMOJIHIETCS
dbopMHpOBaHKEM TPEJICTABICHUN 00 3JIEKTPOXUMUYECKHUX MPOIECCaX U DJIEKTPOJIU3e
pacIuIaBoOB M PacTBOPOB BEHIECTB. B Kypce OpraHM4ecKo XMMHM MPU PACCMOTPEHUU
PEaKIMOHHON CIIOCOOHOCTU COEIMHEHUN yaenseTcss 0co00e BHUMaHUE BOmpocaM 00
AMEKTPOHHBIX d(DPeKTax, 0 B3aMMHOM BIUSHUU aTOMOB B MOJICKYJIaX U MEXaHU3Max
peakmmii. Ocoboe 3HAUYEHHWE WMEET TO, YTO Ha COJAEpX)AaHUE KYypPCOB XUMHUU
yIayONEHHOTO YPOBHSI U3YUYEHUS JJIA KJIACCOB OMpeneiaEHHOro npoduis (rIaBHbIM
00pa3oM Ha UX CTPYKTYpPY U XapakTep AOMOJHEHHUM K 00IIei cucTteMe MpeaIMeTHBIX
3HAHWI) OKa3bIBAIOT BIUSHUE CMEXKHBIE MPEAMETH. Tak, HampuMep, B COJECpPKaAHUU
npeaMeTa JJisi KJIAcCOB XMMHUKO-(PU3nyeckoro mpoduss O0OoJblIoe 3HaYyeHue OyIyT
HMMETh JIEMEHTHI y4eOHOro MaTepuaia o oomeit xumuu. [Ipu u3ydeHuu npeamera B
JTAHHOM CJIy4ae akIeHT OyJeT cjieiaH Ha OOIIHOCTh METOJOB MO3HAHUs, OOIIHOCTh
3aKOHOB U TEOpUA B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJSIpHAs Teopus
(MonekymsipHasi Teopusi B (PU3MKE), 3aKOHBI COXPAHEHUS MAaCChl M SHEPTUHU, 3aKOHBI
TEPMOJIMHAMUKH, JIEKTPOJIU3a, MPEICTABICHUS O CTPOCHUM BELIECTB U JApyroe. B
COJICp’)KaHUM TpeaMeTa JJisl KJIACCOB XHMMMKO-OMOJIOTMYECKOro Mpoduist OOIbIIni
yAENbHBIN BeC OyJeT UMETh OpraHnveckas XuMus. B 3ToM ciyuyae mpenocTaBiseTcs
BO3MOXKHOCTh /I 00jiee 00CTOATEIHLHOTO PACCMOTPEHUSI XUMUUYECKOM OpraHu3aiuu
KJIETKH KaK OMOJOTHYECKOW CHUCTEMBI, B COCTAB KOTOPOH BXOMST, K IPUMEPY, TaKue
CTPYKTYPHBIE KOMITOHEHTHI, KaK JTUMUABI, OCIIKH, YTIIEBObI, HYKJIEHHOBBIC KUCIOTHI
u apyrue. IIpu 3TOM 3HaHMSA O COCTABE U CBOMCTBAX MPEACTABUTEIECH OCHOBHBIX
KJIaCCOB OPraHMYECKHUX BEIIECTB CIIYKAaT OCHOBOW [UIA HW3YYEHHUS CYIIHOCTH
mpoiieccoB (POTOCUHTE3A, ABIXaHUS, TUIIICBAPCHHS.

B mnmane ¢QopmupoBaHMs OCHOB HAay4HOTO MHPOBO33PEHHUS, OCBOCHUS
0OIIIeHayYHBIX METOJOB MO3HAHKS M OMBITA MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HAHWM W3yuyeHue mpeaMera «XUMHsS» Ha YIIyOJIEHHOM YypOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SX C Y4eOHBIMM MIpPEIMETaMH, BXOJSALIMMU B COCTaB

npenaMeTHeIX obnacteil «EcTecTBeHHOHayuHble MpeaMeThl», «Marematuka H
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uHpopMaTuka» 1 «PyCcCKHil SA3bIK U IUTEPATYPay.

[Ipu nzydyeHun yueOHOro npeamMera « XuMus» Ha yrioyOiaE€HHOM YPOBHE TaKkKe, KakK
Ha YpPOBHE OCHOBHOTO W CpeIHEro obOmiero ooOpazoBaHus (Ha 0a30BOM YpOBHE),
3a/layedl TEepBOCTENEHHON 3HAYMMOCTU SIBJISIETCS (POPMUPOBAHUE OCHOB HAYKH
XUMHUHU KaK 00JIACTH COBPEMEHHOI'O E€CTECTBO3HAHHUSA, NMPAKTHYECKOW EATEIbHOCTH
YEJI0BEKA U OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTYphl. Pemenne 3Ton 3agaun Ha
yriayOnEHHOM ypOBHE M3yUYEHUS MpeAMETa MperoaraeT pealu3aluio TakKuxX Lenei,
KakK:

(opMHpOBaHKE NPEACTABICHUN:

O MaTepUaJbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBIICHUI
MPUPOJBI, O MECTE€ XMMHH B CHCTEME E€CTECTBEHHBIX HAyK W €€ BeAylled poJid B
0o0ecreYeHnn YCTOMYMBOTO pa3BUTUS UEJIOBEUECTBA: B PELICHUH MpoOsieM
AKOJIOTUYECKOM, YHEPreTUYECKOMN 1 MUILEBON 0€30M1aCHOCTH, B Pa3BUTUU MEIULIMHBI,
CO3/IaHMM HOBBIX MAaTE€pPHAJIOB, HOBBIX HCTOYHUKOB OJHEPrUM, B 0OECIEYCHUU
paloOHaIBHOIO MPUPOJOTONIb30BaHMs, B (POPMUPOBAHUU MHUPOBO33PEHHUS M OOIIEH
KYJBTYpbI YEJIOBEKA, @ TAK)KE IKOJOTMYECKH OOOCHOBAHHOI'O OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOIHOM CPELE;

OCBOCHHME CHCTEMBI 3HAHUM, JIEKAIIMX B OCHOBE XUMHMYECKOW COCTABIISIOLICH
€CTECTBEHHO-HAYYHOM KapTUHbI MHpa: (yHAAMEHTAIBHBIX MOHSATUH, 3aKOHOB U
TEOpPUA XUMHUH, COBPEMEHHBIX IPEJCTABICHUI O CTPOCHHMM BEIIECTBA HAa Pa3HBIX
YPOBHSIX  —  aTOMHOM,  HOHHO-MOJIEKYJIIDHOM,  HaJIMOJEKYJSPHOM, O
TEPMOJIMHAMUYECKUX U KUHETUYECKHX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHYECKUX
peakuuii, 0 XMMHUYECKOM pPaBHOBECHM, PACTBOPAX M JTUCHEPCHBIX CHCTEMax, 00
oOIIMX HAYYHBIX PUHIIMIAX XUMUYECKOTO IPOU3BO/ICTBA;

dbopmupoBaHre y OOydYarOIIMXCS OCO3HAHHOTO TOHMMAaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHUYECKUX 3HAHUH UIsi OOBACHEHHUS KIIIOYEBBIX HIEH M mpodsieM
COBPEMEHHOM XUMUH, ISl OOBSICHEHUS U MPOTHO3UPOBAHUS SBJICHHUM, MMEIOIIUX

€CTECTBEHHO-HAYYHYIO0 TMPHUPOY; TPAMOTHOTO peIieHus MpoOjieM, CBSI3aHHBIX C
13



XUMHEW, TPOTHO3MPOBAHMS, aHAIM3a W OLUEHKM C TO3UMLUHAA IKOJIOTUYECKOU
0€30I11acCHOCTH MOCJIEICTBUI OBITOBON U MIPOU3BOJCTBEHHON EATEIBHOCTH Y€JIOBEKa,
CBA3AHHOM C XUMHUYECKHM NPOU3BOJICTBOM, MCHOJB30BAHUEM U IepepabOTKON
BELICCTB;

yriayOJeHne MpeACcTaBICHU O HAyYHBIX METOAax MO3HAHUs, HEOOXOAUMBIX JUIs
NpUOOpETEHUs] YMEHUIl OpUEHTUPOBATHCS B MHpPE BEUIECTB U OOBSICHEHHUSA
XUMHYECKUX SIBJICHUH, UMEIOIUX MECTO B IPUPOJE, B IIPAKTUUECKON NEATEIbHOCTH

U MTOBCEIHEBHOU KU3HU.

HEJU U 3AJAYU YYHEBHOI'O ITPEIMETA «XUMMUSA»

B mnpaktuke mnpenojaBaHuMs XUMHM KaK Ha YPOBHE OCHOBHOTO OOIIETO
00pa3oBaHUs TaK W Ha YPOBHE CPEHEro oOIiero oOpa3oBaHUs, MPU ONPEEICHUN
COJICP/KATEIIbHOM XApAaKTEPUCTUKU LEJed H3y4YeHUsl IMpeIMeTa HaIpaBICHHEM
MEePBOCTETNICHHON 3HAYMMOCTH TPATUIIUOHHO TMpU3HAETCS (HOPMUPOBAHHE OCHOB
XUMUYECKON HayKd Kak OOJIaCTU COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKOU
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KydbTypbl. C
METOJUYECKOM TOYKM 3pEHUsS TaKOW MOAXOJ K OINpPEACIICHUIO Iejed H3ydeHUs
peaMeTa SBJISIETCS BIOJIHE OMPABIAHHBIM.

[MaBHBIMU LENSIMU W3Y4YEHHS TIpeaMeTra «XHUMHUsS» Ha YPOBHE CPEIHErO
o0111ero oOpazoBaHus Ha 0a30BOM YPOBHE SIBJISIFOTCSI:

dbopMUpOBAaHUE  CHUCTEMBbl  XMMHUYECKHUX  3HAHUM  Kak  BaKHEHIIe
COCTAaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MHPA, B OCHOBE KOTOPOM JIexkKar
KJIFOUEBbIE TOHATUSI, (yHIAMEHTAJIbHBIC 3aKOHBI M TEOPUH XUMHUHU, OCBOCHHE SI3bIKA
HAayKd, YCBOCHHE ©  TOHMMAaHHUE CYIIHOCTH  JOCTYIHBIX  0OOOIICHMIA
MHPOBO33PEHUYECKOI0 XapakTepa, O3HAKOMJIEHHE C UCTOpPUEH HUX pa3BUTUI U
CTaHOBJICHMUS;

dbopMHpOBaHWE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHMS

BEUIECTB M XUMHUYECKHX PpEaKIUi, HEOOXOIUMBIX [IJIsi MPHOOPETEHUs yMEHUM
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OpPUEHTUPOBATHCA B MHUPE BEIIECTB U XUMUYECKUX SIBICHUM, MUMEIOIIUX MECTO B
MPUPOE, B MPAKTUUECKOW U MOBCEIHEBHOW JKU3HU;

pa3BUTHE YMEHHH M CIIOCOOOB JCATEIbHOCTU, CBSI3aHHBIX C HAOIIOJEHUEM U
OOBSCHCHHEM XHUMHYECKOTO JKCIIEPUMEHTA, COOIIOJCHUEM MpaBmI O€301MacHOTrO
oOpallleHHsI C BEIECTBAMM.

Conep:xkaTenpHas XapaKTepUCTHKA IeJed W 3aJad HU3y4YeHUs IpeaMmeTa B
porpaMMme MO0 XMMHUM YTOYHEHA M CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMU
IIPUOPUTETAMHU B CUCTEME CpeJIHero obiiero oopasoBanus. CeroaHs B MpenolaBaHun
XUMUU B OOJIbIIIEH CTENEHUW OTAAETCSA MPEANOYTEHUE MPAKTUYECKOW KOMIIOHEHTE
cojJep)KaHusl  OOydYeHHsS, OPHUEHTUPOBAHHOM HA  MOJTOTOBKY  BBIIMYCKHHMKA
OIOIIE00pa30BaTEeIbHOW OpTraHW3allMK, BJAJACIONIET0 HE HAOOpOM 3HAHUM, a
(GYHKIIMOHATBHOM TI'PaMOTHOCTBIO, TO €CTh CHOCOOAMHM U YMEHHUSMH aKTHUBHOTO
MOJYy4YCHUS 3HAHUM W NPUMEHEHUS HUX B PpEAIbHOM JKM3HM Il PEIICHUA
MPAKTUYECKUX 3a7ad. B 3TOH CBA3M NpU  H3YYECHUH TMpeaMeTa «XUMHS»
JOMUHUPYIOIIEE 3HAUEHUE MPUOOPETAIOT TaKUe 1IEU U 3a/1aui, KakK:

afganTanys oOydYaroluXxcs K YCIOBHSAM JUHAMHUYHO Pa3BUBAIOIIECTOCS MUpAa,
dbopmupoBaHue WHTEIJUICKTYaJIbHO pa3BUTOMU JUYHOCTH, TOTOBOM K
caM0oOOpa30BaHMIO, COTPYJHHYECTBY, CAMOCTOSTEILHOMY MIPHUHSATHIO TPAMOTHBIX
pelieHuid B KOHKPETHBIX KU3HEHHBIX CHUTYAIUSX, CBSI3aHHBIX C BEIIECTBAMHU U HX
IPUMEHEHUEM;

dbopmupoBaHue y  OOYyYalOIIMXCS  KJIIOYEBBIX  HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIUI), HMMEIOIINX YHUBEPCAJbHOE 3HAYEHUE IS pPa3JIUYHbIX BHUJIOB
NEeSATEIBHOCTU: pEeIIeHUs MpoOJieM, MOMCKA, aHalu3a U 00paboTku HH)OpMauu,
HEOOXOIUMBIX ISl IPUOOPETESHUSI OIBITA JCITCIIBHOCTH, KOTOpas 3aHUMAaeT BaKHOE
MECTO B IIO3HAHWM XHMHHU, a TaKXKe JUIS OICHKH C MO3UIMHA DKOJIOTHYECKOMN
0C30ITaCHOCTH XapaKTepa BIMSHUS BEIICCTB M XUMHYECKHUX ITPOIIECCOB HA OPraHU3M

YeJIOBEKA U IIPUPOJHYIO CpENY;
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pa3BUTHE II03HABATEIBHBIX HHTEPECOB, WHTEIUICKTYaIbHBIX W TBOPUYECKHX
CIIOCOOHOCTEH 00ydJaromuXcsi: CIOCOOHOCTH CaMOCTOSITEIBHO MPHOOpPETaTh HOBBIC
3HAaHUA TI0 XMMHHU B COOTBETCTBHH C JKU3HEHHBIMH MOTPEOHOCTSMH, HCIIOJIH30BATh
COBpEMEHHBIC WH(OpPMAIMOHHBIC TEXHOJOTUU IS TMOWMCKA W aHajIu3a ydeOHOU u
HAYYHO-TIOMYJISIPHON HHPOpPMAITH XUMHUYECKOTO COIePIKaHNUS;

dbopMHpOBaHNE U PA3BUTHE Y OOYYAIONMIUXCS ACCOIMATHBHOTO M JIOTHYECKOTO
MBIIICHNS, HAOTI0aTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOCHHO
HEOOXOIUMBI, B YAaCTHOCTH, MPHU IUIAHUPOBAHUU U TPOBEJECHUU XHUMHUUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAaHWE y  oOydJarommxcs YOeXKAEHHOCTH B  T'yMaHHUCTHYECKOM
HAIMPaBJICHHOCTH XUMHUHU, €€ BaXHOM pOJIM B PEUICHUU TIOOAIBHBIX MpobiieM
PaIMOHAIBHOTO TIPHUPOJIOIIOIB30BAHMS, TTOMOJHCHHUSI YHEPTETUYECKUX PECYpCOB H
COXpaHEHUsl MPUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOJUMOCTH OEpEKHOTO
OTHOIIEHUS K TPUPOJIE U CBOEMY 3JI0POBBIO, a TakKe MPUOOPETEHUSI OIbITA
WCIIOJIB30BAHUS TIOYYEHHBIX 3HAHWH IS TPUHATHAS TPAMOTHBIX pEUICHUN B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

Ipu uzyuenuu yuebnoz2o npeomema «Xumusny Ha yenyoiéHHOM YPOGHE MaKice,
KaK Ha YpOBHe OCHOBHO20 U CpeOHe20 00we2o 0bpazosanus (Ha 6a30680M YposHe),
3a0aueil NEPEOCMENEeHHOU 3HAYUMOCMU A6NAemcs (opMUposanue OCHO8 HAYKU
XUMUU KaK 001acmu COBPEMEHH020 eCmMeCmE03HAHUS, NPAKMUYECKOU 0esimelbHOCMU
yenoeeka u 00H020 U3 KOMNOHEHMO8 MUPOBOLU KYIbMypbl.

Pewenue smoii 3a0auu Ha yenyONéHHOM YpPOGHe U3VUEHUs NpeoMemd
npeononazaem peanuzayuro maxkux yenetl, Kax:

dopmuposarue npedcmaesieHull:

0 MamepuarbHOM eOuHcmee Mupd, 3aKOHOMEPHOCMAX U NO3HABAEMOCMU
ABNEHUU NPUPOObL, O Mecme XUMUU 68 CUCmeMe eCMeCcmBeHHbIX HAYK U eé edyuyell
ponu 8 obecneueHuy yCmouyu8o20 passUmus 4eio8euecmed. 8 peueHuu npoonem

3K0]ZOZMU€CK01:L 3H€p2€mu‘leCK01Z u nuweeod 6e30naCHocmu, 6 paseumuu Jl/leal/tlﬂ/lel,
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CO30aHUU HOBbIX MAMEPUANO8, HOBbIX UCMOYHUKOS dHepeUuu, 68 obecneyeHuu
PAYUOHATLHO20 NPUPOOONONIL308AHUS, 8 (POPMUPOBAHUU MUPOBO33PEHUSL U 00Uell
KYIbMYpPbl 4el08eKd, a makKice dKOA0SUYECKU 0OOCHOBAHHO20 OMHOUEHUSL K CBOEMY
300p08b10 U NPUPOOHOU cpede;

0CB0€HUEe CUCTNEeMbl 3HAHUL, IeHCAUUX 8 OCHOBE XUMUUECKOU COCMmAasaowel
eCMeCmeeHHO-HAYYHOU KAPMUHbL MUpa. (HYHOAMEHMANbHLIX NOHAMUU, 3AKOHO8 U
meopuil XumMuu, COBPEMEHHbIX NPEOCMABIeHUll 0 CMPOEHUU B8eulecmed Ha PAa3HbIX
VPOBHAX — —  QIMOMHOM, UOHHO-MONEKYIAPHOM, HAOMOIeKVISAPHOM, 0
MepMOOUHAMUYECKUX U KUHEMUYECKUX 3AKOHOMEPHOCHSX NPOMEKAHUS XUMUYECKUX
peaxkyui, 0 XUMUYeCKOM pPABHOBeCUl, PACmeopax U OUCHEPCHbIX cucmemax, oo
0OWUX HAYYHBIX NPUHYUNAX XUMUYECKO20 NPOU3BOOCMBA,

Gopmuposanue y 006y4arouuxcs 0CO3HAHHO20 NOHUMAHUSL 80CMPeDOBAHHOCMU
CUCTNEMHBIX XUMUYECKUX 3HAHUL 0151 00BACHEeHUs KIo4uegulx udeil u npoodnem
COBPEMEHHOU XUMUU, 0N OOBACHEHUs U NPOSHOUPOBAHUS SGNEeHUl, UMErOUWUX
eCMeCm8eHHO-HAYYHYIO NPUpoody, 2pamomHO20 peuleHUs NpooOaeM, CEA3AHHBIX C
Xumuei, NPOSHOUPOBAHUA, AHAIU3A U OYEHKU C NO3UYULU  IKOJIO2UYECKOU
be3onacHocmu  nocieocmeull.  OblmoBol U NPOU3BOOCMBEEHHOU  OesimenlbHOCHU
yenoBekda, CBA3AHHOU C  XUMUYECKUM  NPOU3BOOCHBOM, UCHONb30GAHUEM U
nepepabomkoll eeujecmas;

yenybieHue npedcmasieHuil 0 Hay4HblX Memooax NO3HAHUs, He0OX0OUMbIX Ois
npuobpemenuss YMeHUli OPUEHMUPOBAMbCs 6 Mupe 6ewecms U 00bIACHeHUs
XUMUYECKUX AGNeHUL, UMEIOWUX MeCmo 8 npupooe, 8 npakmuieckou 0essmenbHOCU
U NOBCEOHEBHOU HCUZHUL.

B nnaume peanuzayuu nepsoouepeoHvix GOCHUMAMENbHBIX U PA3BUBATOUJUX
@QYHKYULl YeloCmHOU cucmemsbl CpedHe20 00ueco 00pa3z06aHus npu U3yYyeHuu
npeomema «Xumusay Ha y2nyONEHHOM YPOBHE 0COOVI0 aKMYalbHOCMb NPUOOpemarom

makue yeau u 361061’114, KdkK.
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gocnumanue Y0edcOEHHOCMU 8 NO3HABAEMOCIU SGNIEHULL NPUPOObL, VBANCEHUS
K npoyeccy meopuecmsa 8 001acmu meopemuyeckux u NPUKIAOHblX UCCIe008aHUll 8
Xumuu, Gopmuposanue MUpoBO33peHUs, COOMBEMCMBYIOUEe20 COBPEMEHHOM)
VPOBHIO pa36umusl HAyKu,

pazeumue Momusayuu K O00YYeHUro U NO3HAHUIO, CHOCOOHOCmel K
CAMOKOHMPONIO U CAMOBOCNUMAHUIO HA OCHOB€ YCBOEHUsl 00ueuesoseyeckKux
yeHHocmell,

pazeumiue NO3HABAMENbHbIX UHMEPEeCco8, UHMELIEKMYAIbHbIX U MEOPUECKUX
cnocobrnocmeti 00y4arOwWUxcs, opmuposanue y HUX CO3HAMENIbHO20 OMHOULEHUSL K
CamoooOpaz0eaHul0 U HENnpepblBHOM)Y 00pPA308aHUI0 KAK VCIO8UID  VCNEeUHOU
npogheccuoHanbHolu U 0OWECMBEHHOU  OesmelbHOCMU,  OMBEeMCMBEHHO20
OMHOWEHUST K CBOEMY 300P08bI0 U NOMPEOHOCHU 8 300P0BOM 00PA3E HCUZHU,

Gopmuposanue ymeHUuli U HABLIKO8 PA3YMHO20 HPUPOOONONIb30BAHUS, DPA3BUMUE
9KOJI02UHECKOU  KYAbMmypbl,  NpuobpemeHue  onvlma  0OWecmeeHHO-Noae3HOl
9KOJIO2UHECKOU OesimeNlbHOCIU.

Hemru wu 3agaun  u3ydeHus TmpeaMera «XUMHUS» MNOJYYWIH TMOAPOOHYIO
METOJIMYECKYI0 MHTEPIPETAIMIO B pa3jielie nporpaMmbl «IlmaHupyembie pe3yabTaThl
OCBOCHUS TpeaMeTay, Oyarogaps yemy o0ecredeHO Y€TKOe MPEJCTABICHUE O TOM,
KakMe€ 3HaHWUS M yMEHHMS UMEIOT NPSIMOE OTHOIICHUE K peaau3allii KOHKPETHOM

OciIu.

MECTO YYEBHOI'O IIPEJMETA «XUMHSA» B YHEBHOM IIVIAHE

B cucreme cpemnero oOmiero oOpa3oBaHus «XuUMHUS», W3ydaemas Ha 0a30BOM
ypOBHE, TIpU3HAHA OOS3aTEIBHBIM YUYEOHBIM TPEIMETOM, BXOIAIIAM B COCTaB
npeqMeTHo — oOmactu  «EctectBennple  Haykm». OOmee  YMCIO — YacoB,
PEKOMEHIOBAaHHBIX sl u3ydyeHust xumuu — 70 gacoB: B 10 knacce — 35 gacos (1 gac
B Heneno), B 11 kimacce — 35 vacoB (1 yac B Heeo).

VYueOHsiif mpeaMer «XuMus» yriayOn€HHOTO YPOBHSA M3yYEHHUs BXOIHUT B COCTaB
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npeaMetHor obnactu «EcTecTBeHHbIE Hayku». Ero wusydeHwe mnpemnycMOTPEHO
B KJaccax €CTECTBEHHOHAYYHOTro Mpoduiis, HampuMep XUMHUYECKHX, XUMHUKO-
OMOJOTHMYECKUX W METUIMHCKUX. B 3TuX Kiaccax W3ydeHHe NaHHOTO MpeaMeTa
peIycCMOTPEeHO B 00bEME yueOHOM Harpy3Kku He MeHee 3 4 B Henento. OO01ee Yucio
9acoOB, PEKOMEHIOBAHHBIX [IJI1 M3YUYEHUS XUMHH Ha yriyOys¢éHHOM ypoBHe, — 210
yacoB: B 10 kmacce — 105 ygaca (3 gaca B Heaento), B 11 kimacce — 105 gaca (3 yaca B
HEJIETTIO).

[Ipu dopmupoBanuu 00pa3oBaTENbHON OpraHu3aluell MyJIbTUIPO(UIEHOTO
yuebHoro miana aist 10 u 11 kimaccoB ycranaBiuBaeTcsi yueOHasi Harpy3Ka 1o npeamery
«Xumus» st 6a30Boro ypoBHsi B o0beme | yac B Hegemo (35 4 B roxa), a mid
yriayOnEHHOTO YPOBHS CIEAYIOIUM 00pa3oM: 1 yac B HEJIENIO 3a cueT 00s13aTeNIbHOM
gactu OOII COO u 2 yaca 3a cuet yactu OOII COO Ha 1onoJHUTENbHBIE YUeOHbIE
npeaMeTbl. Takum 06pa3om, i 00y4aromuXcsi, BHIOPABIIUX yTayOnéHHOE N3yUeHHE
XUMUH, yueOHasi Harpy3Ka ycTaHaBJIMBaeTcs Takxke 3 yaca B Henento (105 4 B ron),
3TO TPaBOMEPHO, €CIM MaKCUMallbHas YyueOHasi Harpy3ka HE MpPEeBbIIIACT
MaKCHUMAaJIbHO JIOIMYCTUMYIO Y4€OHYIO Harpy3Ky B HEJEIIO.

B TemaTuueckoMm IJIaHUPOBAHMM YKa3aH pe3epB y4eOHOTO BPEMEHH, KOTOPOE
PEKOMEHAYETCs JUIsl peaju3alid aBTOPCKUX TMOAXOJOB IO HCIOJb30BAHUIO

pa3Ho00pa3HbIX (OpM OpraHU3aIuu Y4eOHOTO MpoIiecca.

INJTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSI YYEBHOI'O ITPE/IMETA
«XHUMMUS»

®I'OC ycranaBauBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS 00YYarOITUMUCS
IpOrpaMM CpEeAHEro o0miero o0pa3oBaHUsA (JUYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). [lonmydyeHne xumudeckoro oOpa3oBaHUsl 0a3MpyeTcsi Ha OCHOBHBIX
JAUIaKTUYECKUX MPUHIUIAX 00ydeHHs (Hay4HOCTH, CUCTEMHOCTH, CHCTEMAaTUYHOCTH,
JOCTYITHOCTH, CBSI3M TE€OPUHM C NPAKTUKOW, HATJIIHOCTH M Jp.), HA NPUMEHEHHH

COBPCMCHHBIX O6p8,30BaTCJIBHBIX TEXHOJIOTUM C Y4€TOM MCXAaHHU3MOB OOCTHIKCHHA
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BCEX IUIAHUPYEMBIX  pE3yJbTaTOB OCBOCHHMS  OCHOBHOM  0Opa3oBaTeNbHOM
nporpammel. HayuHo-meToanueckoil OCHOBOW uid pa3pabOTKU IUIAaHUPYEMBIX
pE3yJIbTaTOB OCBOEHHUSI IPOTPaMM CpPEAHEro oO0miero oOpa3oBaHMs —SBISETCS

CHCTeMHO-HeﬂTeHBHOCTHBIﬁ Ioaxon.

JIMYHOCTHBIE PE3YJIbTATBI

B cooTBeTcTBMM C CHCTEMHO-IEATEIBHOCTHBIM IIOJXOJOM B  CTPYKTYype
JUYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS NpeaMeTa «XUMHsS» Ha YPOBHE CPETHETO
o011ero 00pa3oBaHus BbIIEIEHBI CIEIYIOIINE COCTABIISAIOLINUE:

OCO3HaHME OOYYAIOMIUMHUCSA POCCHUUCKON  TpaXITaHCKOW  HJCHTHYHOCTH —

TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJINYUE MOTHBAILUH K 00YUEHUIO;
LEJICHANIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JHMYHOCTH HA OCHOBE

KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPaJAHULIMI 0a30BOM HAYKN XUMUU;
TOTOBHOCTh M  CHOCOOHOCTH OOydYaroUuxcsi PYKOBOJICTBOBATbCS B  CBOEH

NEATEIBHOCTH LEHHOCTHO-CMBICIIOBBIMH yYCTAHOBKAMH, IMPUCYIIMMHU LETOCTHOU

CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJM4Ke MPAaBOCO3HAHUS HKOJIOTMYECKON KYJIbTYpbl U CIIOCOOHOCTH CTaBUThH LENH U

CTPOUTBH )KU3HECHHBIE IIAHBI.

JIn4HOCTHBIE PE3YIIbTATHl OCBOCHHUS ITpeaMeTa « XUMUsD) TOCTUTAIOTCS B €JUHCTBE
y4eOHOM W BOCIMTATENbHOM JesTeabHOCTH OpraHuzalMu B COOTBETCTBUM C
I'YMaHUCTHYECKUMH, COLIMOKYJIbTYPHBIMH, AYXOBHO-HPABCTBEHHBIMU LIEHHOCTAMH U
ujealaMi pOCCUHCKOIO rpakJIaHCKOTo OOIIECTBa, MIPUHATHIMUA B OOLIIECTBE HOPMaMHU
U TpaBUJlaMU  TIOBEJCHMS, CIHOCOOCTBYIOIIMMHU TpoOlEccaM CaMOIO3HaHUS,
CaMOpa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH 00YYaIOUTNXCS.

JInyHOCTHBIE  pe3ynbTaThl  OCBOEHUSA  IpeaMera  «XUMHSD»  OTpa)XaroT
cOPMUPOBAHHOCTH OIBITA [MO3HABATEIHHOM W MPAKTHUECKOH JESITeNbHOCTU

00ydJaronmxcsi Mo peann3aliyd MPUHSTHIX B 00OIIECTBE IIEHHOCTEH, B TOM 4YHCIIC B
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qacCTu:

1. I'pamaaHCKOr0 BOCIIMTAHHUSA:

OCO3HaHUsl OOYYarOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX IIpaB M OO0S3aHHOCTEW,
YBAKEHUS K 3aKOHY U ITPABOIIOPSAAKY;

IIPEACTABIICHNUS] O COLMAIBHBIX HOPMAax M MPAaBWIAX MEXKJIMYHOCTHBIX OTHOLIECHHWU B
KOJUIEKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKON AEATENBHOCTH MPH CO3JAaHUM Y4eOHBIX
IOPOEKTOB, pELIEHUH Yy4eOHBIX U I[I03HABATEIbHBIX 3a]a4, BBITOJIHEHUU
XUMHYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH MOHHMMATh M NMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI

APYIuX IIPpHU aHAJIU3C PA3JINYHBIX BUIOB y‘{€6H0ﬁ ACATCIIBHOCTH,

2. [IaTpHOTHYECKOT0 BOCITUTAHUS:

LIEHHOCTHOTO OTHOILIEHHSI K UCTOPUYECKOMY M HAyYHOMY HACIIEIHIO0 OTEYECTBEHHOMU
XUMHU;

YBaXXEHUS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPHUH U MPAKTUUECKOTO IPUMEHEHUS
XMMHH, OCO3HAHUSA TOTO, YTO JOCTHKEHUS HAyKH €CThb PE3YyJIbTaT IJIUTEIbHBIX
HAOJIIOICHHUM, KPOTOTIMBBIX SKCIEPUMEHTAIBHBIX MOUCKOB, TTOCTOSIHHOTO TPYa
YUYEHBIX U MPAKTUKOB;

MHTEpECA W I03HABATEJIbHBIX MOTHMBOB B MOJYYEHWH W TOCIEAYIOUIEM aHAM3E

nH(pOpMAIUHU 0 MEPEOBBIX JOCTUKEHUSX COBPEMEHHON OTEUECTBEHHONW XUMUM;

3. lyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHMUS, STUYECKOT0 OBEAECHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYalldW, CBSI3aHHBIE C XWMUYECKHUMH SIBIICHUSIMH, H
MPUHUMATh OCO3HAHHBIC PEIICHUS], OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBIC
HOPMBI U LICHHOCTHY,;

TOTOBHOCTH OLIEHHBATh CBOE MOBEICHUE W MOCTYIIKM CBOMX TOBAPHUIIEH C IMO3HUIUHU

HPAaBCTBCHHLIX U ITPABOBBLIX HOPM U OCO-3HAHHEC HOCHG,Z[CTBI/Iﬁ OTHUX ITOCTYIIKOB,
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4. ®opMUPOBAHUS KYJIbTYPbI 310POBbA:

MOHMMAaHUS [EHHOCTEH 370poBOro M Oe3omacHoro oOpasa >KM3HH; HEOOXOIWMOCTH
OTBETCTBEHHOTO OTHOUICHHS] K COOCTBEHHOMY (PH3UYECKOMY U TICUXUYECKOMY
3JI0POBBIO;

co0JIr0IeHHsI ITpaBmJ 6€301aCHOTO OOpaIlleHuUs C BEIECTBAMU B OBITY, IOBCEHEBHOI
KU3HU U B TPYJIOBOU JCSATEIbHOCTH;

NOHMMaHUsl LIEHHOCTU MpaBWJI MHIUBUIYAJbHOTO M KOJUIEKTUBHOTO O€30IacHOro
MOBE/ICHUS B CHUTYAIHSIX, YTPOXKAIOUINX 3[0POBBIO M JKU3HH JIOJIEH; OCO3HAHUSA
HOCHEACTBUA M HENPUATUS BPEIHBIX MPUBBIUEK (YHOTPEOJEHUS aJKOTOJI,

HApPKOTHKOB, KypEeHHUS);

5. TpyaoBoro BocnuTaHusi:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIbCKONU AEATEIbHOCTH,
0OIIIECTBEHHO T0JIE3HOM, TBOPUECKOM U JPYTUX BUAAX ACATEIHHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YaCTHE B PEIICHUM MPAKTHYECKUX 3a7ad COIMAIbHOMI
HaIMpaBJICHHOCTH (B paMKaxX CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY U3YUEHHUI0 MPOodecCuil pa3IMaHoOro poJia, B TOM YKCIIe
Ha OCHOBE NMPUMEHEHUS NMPEIMETHBIX 3HAHUMU 110 XUMUHU;

YBAXKEHHUS K TPYAY, JHOJAM TPyJa U pe3yiabTaTaM TPYAOBOU AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIUBUIYAIBHOW TPACKTOPUU OOpa30oBaHUA,
Oynymiei mpodeccuu U peaanu3aiui COOCTBEHHBIX KU3HEHHBIX TJIAHOB C y4ETOM
JUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUHU, WHTEPECOB M MOTPEOHOCTEM

00I11eCTBa;

6. IK0JIOrHYeCcKOro BOCIIUTAHHS

AKOJIOTMYECKH  11e7IeCO00pa3HOT0  OTHOIIGHHMS K TPUPOJe, KaK HCTOYHHUKY
CyLIECTBOBAHMS KU3HU HA 3EMIJIC;

MOHUMAHUS  TJIOOATBHOTO  XapakTepa OJKOJOTHYECKUX  MPOOJIeM,  BIUSHUS
SKOHOMMYECKHX MPOIIECCOB HA COCTOSTHUE MIPUPOTHON U COIMATILHON CPEJIbl;
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OCO3HaHUsI HEOOXOAMMOCTH HCIONb30BAHUS JOCTWKEHUI XUMUHU ISl pEIICHUs
BOIIPOCOB PALIMOHAIBHOTO ITPUPOIOIIOIb30BaHNUS;

AKTUBHOI'O HENPHUATUS JACUCTBHUM, NPUHOCAIIUX BPEH OKPYKAIOLIEH IPUPOIHOM
cpele, yMEHUs NPOTHO3UPOBATh HEOJIArONpUATHBIE HKOJIOTMUECKUE TMOCIEICTBUA
MPEANPUHUMAEMBIX JIEUCTBUM U NIPENOTBPAILATh UX;

HaJIM4YUsl Pa3BUTOIO 3KOJIOTUYECKOTO MBIIUICHUS, YKOJOTHYECKON KYJIBTYPBI, OIbITa
NEATEIBHOCTH HYKOJIOTMYECKON HAIPABICHHOCTH, YMEHUS PYKOBOJICTBOBATHCS UMHU
B MO3HABATEJIbHON, KOMMYHUKATUBHOW U COIIMAIBHON MPAKTHKE, CIIOCOOHOCTU U

YMCHHUA aKTUBHO IIPOTHUBOCTOATH HACOJIOTHUHU XGMO(I)O6I/II/I;

7. IleHHOCTH HAYYHOT'O IO3HAHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTUKU;

NOHMMaHUs crienu(UKU XUMUU KaK HayKd, OCO3HaHUs €€ poju B (HOPMUPOBAHUU
pPalMOHAIIBHOIO HAYYHOTO MBILUIEHUS, CO3JaHUU LIEIOCTHOTO MpPEACTaBlIeHUs 00
OKpYXKalollleM MHUpE KaK O €IUHCTBE IPHUPOABI M YEIOBEKa, B IIO3HAHUU
OPUPOJHBIX 3aKOHOMEPHOCTEH M PpEUIeHHH NpoOJieM COXpaHEHUS MPUPOIAHOIO
paBHOBECHS,;

yOEXKJIEHHOCTU B 0COO0I 3HAUMMOCTU XUMHUU JJI1 COBPEMEHHOM LIMBUIIM3AIUU: B €€
T'YMaHUCTHYECKOW HANPaBJICHHOCTH M BaXXHOW pOJIM B CO3JaHWM HOBOW 0asbl
MaTepUaTbHON KYJIbTYpPHhI, PEIICHUH TTI00ATBHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEJIOBEYECTBA — CBIPHEBOM, DSHEPTETUYECKOM, IHUIIEBOM M AKOJOTHYECKOU
0€30MMacHOCTH, B Pa3BUTHUHU MEIUIMHBI, 00E€CTIEYCHUH YCJIOBUN YCHEIIHOTO Tpyaa
U DKOJIOTMYECKU KOM(OPTHOM MKU3HH KaKI0T0 WIEHA 00I1eCTBa;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: ITOHMMAaHMS CYLIHOCTH METOIOB IIO3HAHMS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH UCIOJIb30BaTh MOMyYaeMble
3HAHUS JUJIl aHalM3a W OOBSACHEHUS SBJICHUWA OKpPYXKAaIOIIEro Mupa U

MMPOUCXOAIINX B HEM HSMGHGHHﬁ; YMCHHA ACJIATh 000CHOBaAHHbBIE 3aKJIIOUEHUS Ha
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OCHOBE HAy4YHBIX (DaKTOB W WMEIONIUXCS JaHHBIX C IEJBI0 TOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO HCITOJIB30BAaTh XMMHYCCKUE 3HAHUS IS PEIICHHS
po0JieM B PeaTbHBIX JKU3HCHHBIX CUTYAIIHSX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON EATEbHOCTH;

TOTOBHOCTH ¥ CITOCOOHOCTH K HETPEPHIBHOMY 00pa30BaHHIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TOJTYUYEHHUIO HOBBIX 3HAHUI MO XMMHUHU B COOTBETCTBUM C KU3HEHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSIM Tpyda B pa3ludHbIX cdepax npodhecCHoHaTbHON

ACATCIIBHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATHI

MeranpenMeTHbIe pe3yJibTaThl OCBOCHHUS y4eOHOro mpeameTa «XUMHs» Ha
YPOBHE CpPEIHEro OO0Iero oopa3oBaHUs BKIIIOYAIOT: 3HAYUMBIC IS (POPMHUPOBAHUS
MHPOBO33PEHUS 00yUaroIMXxcst MEKIUCIUTUIMHAPHBIE (MeXTpeAMETHBIE)
oOIlleHayYHbIE TIOHATHS, OTPAKAIOIIUE IIEJIOCTHOCTh HAYYHOM KapTHUHBI MHUpa U
crie-1u(puKy METOJIOB MO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEILIECTBO, DHEPIus, SBJICHUE, TMPOIEeCC, CUCTEeMa, HAy4YHbIM (aKT, NOPUHIUII,
TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeI0BaHHe, HaOIIOJEHUE,
M3MEpEHHe, OKCIEPUMEHT U  [Ip.); yHUBEpPCAIbHbIE YyueOHbIE JIEUCTBUS
(Tmo3HaBaTeIbHBIC, KOMMYHUKATHBHBIE, PETYJIATUBHBIE), o0ecreynBaroIne
dbopmupoBaHre (PYHKIIMOHAIBHOW TPAaMOTHOCTH U COIHAJIBHOW KOMIICTCHIIMH
00yyaroImmxcs; CIIOCOOHOCTH 00yJaroIMXCst HUCIOJIL30BaTh OCBOEHHEIE
MEXIUCITUTUTMHAPHBIE, MHPOBO33PECHUECKHE 3HAHUS M YHUBEpCaJbHBIC y4eOHBIE
JIEUCTBUS B MIO3HABATEILHON U COLIMAIIBHOM MPAKTHKE.

MeranpenMeTHbie  pe3yJIbTaTbl  OTPAXKAKOT  OBJAJCHUE  YHUBEPCAIbHBIMU
y4eOHBIMH MMO3HABATEIILHBIMU, KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JICHCTBUSMH.

Osnadenue ynugepcanbHoIMu yueOHbIMU NO3ZHAGAMEIbHBIMU 0CHCMBUAMU:
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1. ba3oBbIMH JIOTHYECKUMHU A€l CTBUSIMH:

CaMOCTOSTEIIEHO (POPMYJIMPOBATh M aKTyaJU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

ONPEAETATh LEIH JEATCIBbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUU UX TOCTHXKECHUS,
COOTHOCHUTD PE3YJIbTAThI ICSITEILHOCTH C TOCTABICHHBIMU 1EJISIMU;

KCMOJIb30BaTh NPU OCBOCHUU 3HAHUN NPUEMBI JIOTUYECKOTO MBIIUIEHUS] — BBIICIISITH
XapakTepHbIC TPU3HAKUM TOHATUA W  yCTAHABJIMBATh KX  B3aUMOCBS3b,
HCIIOJB30BaTh COOTBETCTBYIOIINE MOHITHUS JJIsI O0OBSICHEHUS OTIIENbHBIX (PAKTOB U
SIBJICHU;

BBHIOMpaTh OCHOBAHHMSA W KPUTEPUHU I KIaCCU(HUKAIMKM BEIIECTB U XUMHYECKUX
peaKuuid;

YCTaHABJIMBATh MPUYUHHO-CJICICTBECHHBIC CBSI3M MEXIAY H3YYa€MbIMHU SIBIICHUSIMH;

CTPOUTH JIOTUYECKHE PACCYXKJCHUS (MHIAYKTUBHBIC, NEIYKTUBHBIC, N0 aHAJIOTHH),
BBISBJISATH 3aKOHOMEPHOCTH M MPOTHBOPEYUS B PACCMATPUBAEMBIX SIBICHUSIX,
(hOopMyYIIMPOBATH BBIBOABI U 3aKITIOUCHUS;

NPUMEHAThL B TMPOLECCE IMO3HAHUS MCIOJIb3yEMbIE B XHMHUH CUMBOJIMYECKHUE
(3HaKOBbIE) MOJEIM, MpPeoOpPa3oBbIBATH  MOJCIbHBIC  MPEACTaBICHUS —
XUMHUYECKUH 3HaK (CHMMBOJI) »JJEMEHTa, XHUMH4YecKas ¢opMmyJia, ypaBHCHHE
XUMUYECKOM peakluu — TpU pEeHIeHUH Y4YeOHbIX TO3HABATEIbHBIX U
MPAKTUYECKUX 3a/ay, MPUMEHSATh HA3BAaHHBIE MOJCJIBHBIC IPEICTABICHUS IS
BBISBJICHHSI XAapaKTEPHBIX [PU3HAKOB M3Y4YaeMbIX BEIIECTB M XHUMHUYECKUX

peaKLui;

2. ba3oBbIMH HCCI€10BATEILCKIMH JIeHCTBUAMH:

BJIaJIETh OCHOBAaMU METOJ0B HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIINI;

dbopMyIMpoBaTh IENM W 3a7a4d HMCCIIEIOBAaHUS, HWCIOJb30BaTh IMOCTABJICHHBIC U
CaMOCTOSITENIbHO  COPMYJIMPOBAHHBIE BOMPOCHI B KAaueCTBE HWHCTPYMEHTA

MO3HAHUS U OCHOBBI JJIsi (POPMHUPOBAHUS THUIOTE3BI MO MPOBEPKE MPABUIHLHOCTH

25



BBICKA3bIBAEMBIX CYKJICHH;

BJIa/ICTh HAaBBIKAMHU CAMOCTOSITEIBHOTO IJIAHUPOBAHUS U MPOBEACHUS YUCHUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBaTh yMEHUS HaOMIOAaTh 3a XOJOM IIpollecca,
CaMOCTOSTENIbHO MPOTHO3UPOBATH €0 Pe3yibTaT, (OpMyIUpOBaTh 0000IICHUS U
BBIBOJIBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJbTATOB UCCIEAOBAHUS, COCTABIATH
000CHOBaHHBIN OTUET O MPOJIETAHHON padboTE;

IpUOOpETaTh OMBIT YYCHUUYECKON HMCCIIEOBATEIBCKON U MPOEKTHOM J1eATEIbHOCTH,
MPOSIBJIATh CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY MOHMCKY METOJIOB

PCHICHUA IMMPAKTHYCCKUX 3aa4, IPUMCHCHHUIO PA3JIMYHBIX MCTOA0B ITO3HAHUA,

3. PaboToii ¢ undopmanueii:

OPUEHTHUPOBATLCS B PA3IUYHBIX HCTOYHHMKAX WHGOpMauu (Hay4dHO-TIOMYJIsIpHas
JUTepaTypa XUMHYECKOTO COJEp)KaHUs, CIPaBOYHBIE TIOCOOMS, PECypCHI
WNutepHera), aHanu3upoBaTh MHPOPMALMIO PA3IWYHBIX BUIAOB U  (HoOpM
MpeICTaBICHNUS, KPUTHYECKH OILICHUBATH eé JOCTOBEPHOCTD u
HEMPOTUBOPEYNBOCTE;

bopMyIMpOBaTh 3aMPOCHl U MPUMEHATHh Pa3IUYHbIE METOJIbI MPHU MOUCKE U 0TOOpe
uH(popmManuu, HEOOXOIMMOM JJiS BBIMOJIHEHHUS YYEOHBIX 3a/lay OINpPEAeTEHHOIO
TUTIA,;

npuodpeTaTh OTIBIT UCIIOJIb30BAHUS UH(OPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHIA U PA3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTUMANIbHYIO (OpMy MpeAcTaBiICHUS HHGOPMAIUH
(cxempl, TpaduKy, TUarpaMMBbl, TAOJIHIIB, PUCYHKH H T. 11.);

WCIIOJIh30BaTh HAYUYHBIM S3BIK B KA4ECTBE CPEACTBA MpHU paboTe C XUMUYECKOM
uH(popMaIuen: NPUMEHITh MEXKIpEAMETHbIC ((PU3NYECKHEe U MaTeMaTHYECKHE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a0OpEeBHATYPBI, HOMEHKIIATYPY;

MCTIONB30BaTh U MPeoOpa30BhIBaTh 3HAKOBO-CHMBOJIUYECKHIE CPEICTBA HATISTHOCTH.

Osnadenue ynugepcanbHbIMu KOMMYHUKAMUBHBIMU OCTICHIBUAMU:
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3a/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXTaeMOW TEMbl B XOJ€ Juajora W/Win
JUCKYCCUHU,  BBICKa3bIBaTh  HJAeHU, (GOPMYJIUPOBATb CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITTOTHEHUS TPE/IJIOKEHHOM 3a1a49H;

BBICTYNIaTh C Tpe3eHTaluedl pe3ysibTaTOB  IO3HABATENbHON  JI€ATENbHOCTH,
MOJTYYCHHBIX CAMOCTOSITEIIBHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPU BBHITTOTHCHHUH
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECCKOW PabOThI MO HMCCIICTOBAHUIO CBOWCTB
U3y4aeMbIX BEIECTB, pealn3alud y4eOHOro npoekra u (popmMyaupoBaTh BBHIBOIbI
0 pe3yibTaTaM MPOBEACHHBIX HMCCICIOBAHUN IyTEM COTJIACOBAHMS ITO3HIIMHA B
xoJ1e 00Cy X IeHHUS 1 OOMEHa MHEHHUSAMH.

Osnadenue ynugepcanbHoIMu pe2ynamueHbIMu 0eiucmeUAMU:

CaMOCTOSATENIbHO  IUIAHUPOBaTh M OCYIIECTBISATH  CBOKO  ITO3HABATEIHHYIO
JeSTEIBbHOCTh, Ompenesisias e€ Lenu W 3aJadyd, KOHTPOJMPOBAaTH U IO Mepe
HEOOXOJAMMOCTH KOPPEKTHUPOBATh NpeajaraéMblid aliroput™M JACHCTBUN Mpu
BBITIOJIHEHUH YYEOHBIX U HCCJIENAOBATENbCKUX 3a7ad, BBIOMpaTh HamOoJee
3¢ exTuBHBIN croco0 WX penieHuss ¢ Y4€TOM TOJYYCHHS HOBBIX 3HAHUU O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAaMOKOHTPOJIb CBOEHM JEATEThHOCTH HAa OCHOBE caMoOaHalu3a H

CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yabTaThl OCBOCHHS MPOrpaMMBbl CPETHETO 00IIero oOpa3oBaHus
0 XMMUU Ha 0a30BOM YPOBHE OPHUEHTHPOBAHBI Ha OOECIIEUEHHE MPEUMYIIECTBEHHO
o0uieo0pa3oBaTeabHOM W OOLIEKYJBTYpPHON MOArOTOBKM oOydaromuxcs. OHu
BKJIIOYAIOT: crieuuduyeckue Juisi y4eOHOro npeaMera «XuMus» HayyHble 3HAHUS,
YMEHUSI U CIOCOOBI JIEUCTBUN O OCBOCHMIO, MHTEPHPETAIIMU U MPEOOpa30BAHUIO
3HAHUU, BUBI AEATEIBHOCTH 110 IOJYYEHUIO HOBOTO 3HAHUS U IIPUMEHEHUIO 3HAHUU

B Pa3JIMYHBIX y‘iC6HBIX " p€aJIbHBIX JXU3HCHHBIX CUTyallUAX, CBA3aHHBIX C XUMHEH.
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B mporpamMme mo XumMuM NpEeIMETHBIE PE3yJbTaThl IPEACTABIEHBI IO TOJAM

U3yUYeHHsI Kak Ha 0a30BOM, TaK U Ha ye1yOiéHHOM YPOBHSX (BBIICICHO KYPCUBOM).

B 10 xuaacce mnpeaMeTHble pe3yJbTaTbl OCBOEHUsI Kypca «OpraHuyeckas

XHMUSD OTPAKAIOT:

1) cgopmuposannocms  npeocmasnenuil: O  XUMHYECKOH  COCTaBJIAIOIIECH
€CTECTBEHHOHAYYHON KApTUHBI MHUpPA, POJM XHMHH B TIO3HAHWUU SIBJICHHUUA
npupoasl, B (HOPMUPOBAHMM MBIIUICHUS H  KYJIbTYpbl JIMYHOCTH, €€
(GyHKIMOHATIBLHOM TPaMOTHOCTH, HEOOXOJIMMOM IS PEIICHHs] MPAKTHUYECKUX
3alad U DKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO H
MIPUPOJTHOM CpEIIE;

2) enadenue CUCTEMOM XUMUYECKUX 3HAHUH, KOTOpast BKJIFOYAET:
OCHOBOITOJIATAIOIINE TOHATHS (XMMHYECKHUH DJIEMEHT, aToOM, OJJICKTPOHHAS
o0oJI0OYKa  aroma, MOJIEKyJa, BAJICHTHOCTb,  JJIEKTPOOTPUIIATEIHLHOCTD,
XUMHUYECKas CBsA3b, CTPYKTypHas dopmyna (pa3BEpHyTast U COKpAIIEHHAs ), MOJIb,
MOJISIpHAsE Macca, MOJSPHBIA OO0BEM, YIJIEPOMHBIN CKeleT, (QyHKIMOHATbHAS
rpynmna, paaukal, H30MEpHsl, W30MEpbl, TOMOJOTUYECKUA psi, TOMOJIOTH,
YTJIEBOJOPO/IBI, KUCIIOPO/I- M a30TCOICPKAIINE COCTUHECHUSI, MOHOMEP, TTOJIMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHEHHUS); TEOPUU U 3aKOHBI
(Teopusi cTpoeHusi opranudeckux BeriecTB A. M. byTiepoBa, 3akoH coxpaHeHUs
MacChl  BEIIECTB);  3aKOHOMEPHOCTH, CHUMBOJHMYECKUH  S3BIK  XHMUH;
MHUPOBO33PEHUYECKHE 3HAHMS, JIeKAIINE B OCHOBE MOHMMAHUS MPUYUHHOCTH H
CUCTEMHOCTH XHMHUYECKHX SIBICHHH, (PAKTOJIOTHMYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U O€30TacHOM HCIOJIb30BAHUU BAKHEHIIMX OPraHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM IESITEILHOCTH YEJIOBEKa,

3) cpopmuposannocmey  ymeHull  6biA6ASIMb XaPAKTEPHbIC TPH3HAKH TOHSITHH,
YCTaHABIIMBATh UX B3aUMOCBS3b, UCHOIb308AMb COOTBETCTBYIONINE TIOHATHS TIPU
OTMCAHWUH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTaHMYECKUX COCTMHCHHUM;
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4)

5)

6)

7)

8)

cpopmupoeanHocmy  yMeHUuti UCNOIb306aMb XUMUYECKYI0 CHMBOJUKY ISt
COCTABJICHHSI MOJIEKYJISIPHBIX M CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIEHHOM)
dbopMysT OpraHMYECKHMX BEIIECTB M ypaBHEHUN XUMHUYECKUX pPEaKIuid;
U320mMasIUeams MOJIETN MOJIEKYJl OPraHUYECKUX BEIIECTB ISl WILTIOCTPALUU UX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

cpopmMupoeanHocmy  yMeHull YCMAaHaeIueams TPHUHAJICKHOCTh HW3YYECHHBIX
OpPraHUYECKUX BEIIECTB IO HX COCTaBy M CTPOCHUIO K OMNpeaeIEHHOMY
KJIACcCy/Tpynme COeIWHEeHUN (yTieBOJAOPObI, KHUCIOPOA- M a30TCOJECpPKaIne
COCIMHEHUS, BBICOKOMOJEKYJISIPHBIE COCIUHEHUS); Oaéamb WM Ha3BaHUS IO
cuctematudyeckoit Homenkiarype (IUPAC), a taxke NPUBOAWTH TPUBUAILHBIC
HA3BaHUSl OTJEJIBHBIX OPraHUYECKHX BEHICCTB (STWJICH, MPOIMJIEH, alleTHUJIEH,
ATUJICHTJIMKOb, TIULEPUH, PeHos, GopManbaeru, aneTaabIerul, MypaBbUHAS
KHCJIOTA, YKCYCHasi KHCJIOTa, OJIEMHOBas KHCJIOTa, CTEapUHOBAs KHCIIOTA,
[II0K03a, GPYKTO3a, Kpaxmal, HeJITI0103a, TIUIUH);

cpopmuposannHocms  yMeHusi Onpeoenamv  BUIbl XUMHUYECKOM CBSI3M B
OpTraHUYECKUX COEAVHEHUAX (OAMHAPHBIE M KPATHBIC), KOBANEHMHAS U UOHHAS
C6513b, O- U P-C653U, BOOOPOOHASL CB83b);

copmMupo8aHHoCcmy  YMeHUsi NOOMEepHcOams HA KOHKPEMHbIX Npumepax
xXapakmep 3a8UCUMOCIU PEAKYUOHHOU CNOCOOHOCMU OP2AHUYECKUX COeOUHEHUU
Om KpamHOCmu U muna Ko8aJleHmHOU C6:3U (0- U T-C6A3U), 83AUMHO20 GIUSHUS
aAmomo8 U 2pynn amomo8 8 MOJeKyIax,

coOpMUPOBAHHOCbL  YMEHUsI  NPUMEHAMb  TIOJOXKEHUS TEOPUH  CTPOCHHMS
oprannueckux BemiectB A. M. ByTiiepoBa i1 00bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;
copmMUpo8aHHoCmy YMEHULl XapaKkmepu3oeams COCTaB, CTpOeHHE, PU3NUYECKUE
U XHMHUYECKHE CBOMCTBA THUIHMYHBIX TMPEICTABUTEICH pa3IMUHBIX KJIACCOB
OpraHUYECKUX BEIIECTB (METaH, dTaH, STUJICH, MPOIUJICH, alleTHICH, OyTaIueH-

1,3, metunOyTtaaueH-1,3, 6€H3051, METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJUIEPHUH,
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9)

deHou, aneraabAeThl, MypaBbHHAS M YKCYCHas KHCJIOTHI, TJIFOKO3a, Kpaxmal,
LEJUII0JI03a, AMUHOYKCYCHAsl KUCJIOTA); WIIOCMPUpo8ans TEHETUUECKYIO CBA3b
MEXIYy HHUMHU YPAaBHEHUSMU COOTBETCTBYIOIIMX XUMHUYECKUX PpEAKIUN C
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

copmMUpo8aHHoCmy YMEHUL XapaKkmepuzo8ams cocCmas, cmpoenue, guzuieckue
U Xumuyeckue COUCMBA MUNUYHLIX Npedcmagumeneti pasiuyHblX KIAcco8
OpeaHU4ecKux ewecms. aikamos, YUKIOAIKAHO8, AIKEeHO8, AIKAOUEeHO08, AJIKUHOS,
APOMAMUYECKUX Y2lle8000P0O008, CNUPMO8, Alb0e2Uud08, KemoHO8, KAPOOHOBLIX
KUCIOM, NPOCMBIX U CILONCHBIX IPUPOB, HCUPOB, HUMPOCOEOUHEHUU U AMUHOS,
AMUHOKUCTIOM,  0eNKos,  yeneso008  (MOHO-, Ou- U  HOAUCAXAPUOOB);
UWILTIOCMPUPOBAMb  2EHEMUYECKYI0  C83b  MedHcOy  HUMU  YPABHEHUSsMU
COOMBEMCMBYIOWUX XUMUYECKUX DeaKyull C UCNOJIb308AHUEM CHPYKIMYPHLIX
dopmyn;

cpopmMuposaHHoCcmy yMeHUs Xapakmepu306ams WCTOUHUKH YTIIEBOJOPOJHOIO
ChIpbsi (He()Th, MNPUPOAHBIM Ta3, Yrojb), CIHOCOOBI WX TMEPepabOTKU U

MPaKTUYECKOE TPUMEHEHHE MPOAYKTOB MepepadboTKH;

10)cghopmuposannocms ~ ymenuti  npo6ooums  BBIYUCICHUS 10 XHUMHUYCCKHUM

ypaBHEHHUSM (Macchl, 00bEMA, KOJMYECTBA MCXOJHOTO BEIECTBA WJIM MPOAYKTA
peakiuu MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 MCXOJHBIX

BEILECTB WJIU NPOAYKTOB PEAKIINN);

11)cpopmuposannocme ymenuil 61adems CUCTEMON 3HaHUM 00 OCHOBHBIX METOJaX

HAy4YHOTO TO3HAHWS, HCHOJb3yEMbIX B XUMHUHU IMPU HU3YYEHUU BEIIECTB H
XUMHYCCKUX SIBIICHUI (mabsronenue, U3MEpEHHUE, JKCIIEPUMEHT,
MO/JICIUPOBAHUE), UCNOAb308aMb CUCTEMHBIE XUMUUECKUE 3HAHUS JJISI TPUHATHUS
pelIeHU B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUSIX, CBSI3aHHBIX C BEIIECTBAMU U UX

IMPUMCHCHHUCM,
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cpopmuposannocms  81adeHUs CUCMEMOU 3HAHULL O eCMecm8eHHOHAYYHbIX
Memooax NOZHAHUSL — HAOIO0eHUU, USMEPEHUU, MOOETUPOBAHUU, IKCNEPUMEHE
(peanvbHOM U MBICIEHHOM) U YMEHUst NPUMEHAMb MU 3HAHUSL,
chopmMupo8anHoCmy yMeHUs NPUMEHAMb OCHOBHblE ONEePayuu MblCIUMENbHOU
O0esimeNbHOCU — AHAU3 U CUHMe3, CPABHeHUe, 0000ujeHue, CUCTNeMamu3ayuio,
8blsGIeHUe NPUYUHHO-CTIe0CMBEHHbIX C8s3ell — OIS U3YUeHUsl CBOUCME eulecms u
XUMUYECKUX PeaKyull;

12)cpopmuposannocmes ymenuii cobaooams npasuia TOJb30BaHUS XUMHUYCECKOU
MOCY/IOl M J1Ta0OpaTOpPHBIM O0OpPYJIOBaHHEM, a TaKKe MpaBujia OOpalieHus C
BEII[ECTBAMU B COOTBETCTBUM C MHCTPYKIUSMU MO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIBITOB;

13)cpopmuposannocmev  ymenuti  naaHupogames WM GbINOJHAMb — XUMUYCCKHN
DKCIIEPUMEHT (TPEBpAIllEHUs OpPraHWYECKUX BEHIECTB TMIPU  HArpeBaHUH,
MOJIyYCHUE OTWUJICHA W U3YYCHHE €ro CBOWCTB, KaueCTBCHHBIC PEaKITUU
OpTraHWUYECKUX BEIECTB, JCHATypalus OEIKOB TpHU HArpEeBaHWH, I[BETHHIC
peakiuu OEITKOB) B COOTBETCTBHM C TpaBUJIAMU TEXHUKHU O€30MACHOCTH TMPHU
oOpallleHUuH ¢ BENIECTBAMHU M JIaOOpPaTOPHBIM OOOPYJIOBAHUEM, HPEeOCMAB/smMb
pe3ynbTaThl XMUMHYECKOTO OJKCIIepUMEHTa B (opme 3alucu ypaBHEHUH
COOTBETCTBYIOIIMX pEaKUuid W Gopmyruposams BBHIBOABI Ha OCHOBE OJTHX
pE3yIbTaTOB;
CchopMUPOBAHHOCIbL  YMEHUL: CAMOCMOAMENbHO NIAHUPOBAMb U NPOBOOUMDb
XUMUYECKUU IKCnepumenm (noayuyeHue U U3yyeHue CE0UCME OpSaHUYeCKUX
sewecms, KauecmeeHHvle peakyuu yeaeeo0opo0o8 pPA3IUYHbIX KIACCO8 U
KUCTIOPOOCOOEPHCAWUX OP2AHUYECKUX 8eujecms, peuleHue IKCNepuMeHmanbHbiX
3a0ay NO PACNO3HABAHUIO OP2AHUYECKUX 6ewjecmes) ¢ coOnodeHueM npasui
be3onacnoco obpaweHuss ¢ ewjecmeamu U aaO6OPAMOPHuLIM 000pPYOO8AHUEM,
Gdopmynuposams yenvb UCCIE008AHUS, NPeOCMABIAMb 8 PA3IUYHOU ¢hopme

pe3yniobnanisbl 9KCnepumMernmad, AHajau3upoeanivb U OyeHueanlb ux docmoeepuocmb;
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14)cpopmuposannocme ~ ymeHull — Kpumuuecku — AHAIUUPOBAMb  XUMHUYECKYFO
uH(pOpMaIMIO, OJyYaeMyto U3 pa3HbiXx uctouHukoB (CMU, MutepHeT u ap.);
cpopmuposanHocmy  YMEHUl.  OCYUeCmeEIsmb YeleHanpaeieH bl HOUCK
XUMUYECKOU UHGDOpMaYUuU 8 pasiudnblX UCHOYHUKAX (HAYYHAS U Y4eOHO-HAYYHAs
aumepamypa, CMHU, Humepnem u Op.), Kpumuyecku amaiusupo8ams
XUMUYECKYIO  uHgopmayuio, nepepabamviéamv €€ U UCHOIL30BAML 6
COOmMBEemMCmeUU ¢ NOCMABIeHHOU YUeOHOU 3a0ayell

15) chopmuposannocmo YMeHuu cobrodamo npasuna AKOJIOTUYECKU
L[EJIECO00PAa3HOro MOBEJEHUA B OBITY W TPYAOBOM JEITEIIBHOCTH B LEJAX
COXpaHEHHUsSI CBOETO 3JI0POBbSl M OKPY’KAIOLIEH NPUPOAHOU CPENbI; 0CO3HABAMb
OMaCHOCTh BO3/CHCTBHS Ha >KUBbIE OPTaHU3Mbl OINPEAEIEHHBIX OPraHUYECKUX
BellecTB, IMOHMMas cMbica mnokazarens [IJIK (mpenenbHOM — momycTuMon
KOHIIGHTpAlLlUU),  HOSACHAMb ~ HAa  TIPUMEpax  CIOCOObl  YMEHBIUEHUS U
MPEeIOTBPAIICHUS X BPEIHOTO BO3JCHCTBUS Ha OPTaHU3M UYEJIOBEKA;
AHAIU3UPOBAMYb YenecooOpa3sHOCMb NPUMEHEHUS.  OP2AHUYECKUX  8eujecms
NPOMBIULIEHHOCU U 8 ObIMY C MOYKU 3PEHUSL COOMHOULEHUS PUCK-NOIb3A

16) st oOydarommxcsi ¢ OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBSI:  YMCHHUE
OPUMEHATHh 3HaHHUSI 00 OCHOBHBIX JOCTYHHBIX METOAAX MO3HAHUS BEUIECTB U
XUMHYECKUX SIBJICHUIA;

17) st cnembIX U CIa0OBUASIIMX OOYYAFONIMXCS: YMEHHE HCIONIB30BaTh PEIbe(hHO

TOYEUHYI0 cucTeMy o0o3HaueHuit JI. bpaiins s 3anucu xumuaeckux Gpopmyi.

B 11 kuacce mnpeaMerHble Ppe3yabTaTbl OCBOeHHMs Kypca «OOmas wu

HEOpPraHM4YecKass XUMH» OTPAKAIOT:

1) cgpopmuposannocme  mpedcmaenenuu: O ~ XUMHYECKOH  COCTaBIISAIOIICH
€CTECTBEHHO-HAYYHOW KApTHUHBI MHpA, POJM XUMUU B IIO3HAHUU SIBIICHHUU
Opuposbl, B (POPMUPOBAHWU  MBINUICHUS W KYJIbTYpPhl  JTUYHOCTH, €€

(GyHKIHMOHATIBHOM TPaMOTHOCTH, HEOOXOJMMOM [IJIsi PEHICHHUsS MPAKTUYECKUX
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2)

3)

3a/lad U DKOJIOTUYECKHM OOOCHOBAaHHOI'O OTHOIIEHUSI K CBOEMY 3J0POBBIO U
MIPUPOJHOM CpEJIE;

gnaoenue CHUCTEMOM XUMHYECKHUX 3HAHHUH, KoTopas BKJIIOYACT:
OCHOBOITOJIAraloIye MOHATHS (XMMHYECKUH 3JIEMEHT, aToM, M30ToIm, S-, pP-, d-
AIIEKTPOHHBIE OpOWTAIXM aTOMOB, HOH, MOJIEKYyJia, MOJb, MOJIIPHBIA OO0BEM,
BAJICHTHOCTb, 3JICKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl CBS3b
(KoBaJIeHTHasi, MOHHAs, METa/UIMYeCKas, BOJOPOJHAs), KpUCTAIIMYECKas
pEMETKA, TUIBI XUMHAYECKUX PEAKIUM, PACTBOP, BJIECKTPOJIUTHI, HEIIEKTPOIUTHI,
AIEKTPOJUTHUYECKAST JHCCOLUMALUSA, OKHUCIUTENb, BOCCTAHOBHUTEIL, CKOPOCTH
XUMHUYECKOW pEaKlMH, XUMHUYECKOEC PaBHOBECHUE, TECOPHMH U 3aKOHBI (TEOpHs
AJICKTPOJIUTUYECKOU JHUcconmrannu, nepuoanyeckuii 3akon J[. M. Menneneena,
3aKOH COXPAHEHUS MACCHI BEIIECTB, 3aKOH COXPAHECHUS U MPEBPALICHUS YHEPTUU
IPU XUMHUYECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK XHMHH,
MHPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE MOHWMAHUS MPUYMHHOCTH U
CUCTEMHOCTH XMMHUYECKHUX SIBJICHUU, (PAKTOJOTUUECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJTYYeHUH U 0€30ITaCHOM HMCII0JIb30BAHUH BaKHECHUIIINX HEOPTaHUICCKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIBHOCTH YEJIOBEKa,;

co8peMeHHble NpeoCmasieHUss 0 CMPOeHUU 6ewecmed HA aMmoOMHOM, UOHHO-
MONEKVIISIPHOM U HAOMOAEKVIISIPHOM VPOBHSX, NPeOCmAasieHus: 0 MeXaHUMax
XUMUYECKUX PeaKyutl, mepmoOUHAMULECKUX U KUHEMUYECKUX 3AKOHOMEPHOCHSX
UX NpomexKamus, O XUMUYECKOM pABHOBeCUlU, pacmeopax u OUCHEPCHBIX
cucmemax;, ¢hakmonocuyeckue c8edeHusi 0 Ce0UCmeax, cocmase, NOAYUeHUU U
0e30NACHOM UCNONB30BAHUU BANCHEUUWUX HEOPSAHUUECKUX 6eujecms 8 Ovbimy u
NPAKmMu4eckol  0esimelbHOCMU — Yelo8eKd,  OOWUX  HAYYHBIX — NPUHYUNAX
XUMUYECKO20 NPOU3BOOCMEBA,

chopmuposanHoCcms  yMeHUll 6blAGIsAMb XapaKTePHbIC TPU3HAKU TOHSATUH,
yCmanaenueams WX B3aUMOCBS3b, UCNOAb308aMb COOTBETCTBYIOIIUE IOHSITHUS

IIPpH OIMMCAaHNHN HCOPTAHNYCCKUX BCHICCTB U NX npeBpameHHﬁ;
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4)

5)

6)

7)

cpopmupoeanHocmy  yMeHUuti UCNOIb306aMb XUMUYECKYI0 CHMBOJUKY IS
cocrtaBieHus (OPMYyJI BEIIECTB M YpPaBHCHUH XWMHUYECKUX  PEaKIIHiA;
cucremarnyeckyro HomeHkIaTypy (IUPAC) u TpuBHalibHbIe Ha3BaHMS OTACIbHBIX
HEOPTaHWYECKUX BEIIECTB (yrapHbI Ta3, yIJEKHUCIbIA Ta3, aMMHAK, Tali¢Has
U3BECTh, HETANIEHAS U3BECTh, MUTHEBAs CO/IA, TUPHUT U JIp.);

chopmuposanHocms yMeHull onpeoensams BAJCHTHOCTh U CTENEHb OKHUCICHUS
XUMHYECKUX DJIEMEHTOB B COCIMHCHUSX PA3IMYHOTO COCTaBa; BUJ XUMHUYCCKOM
CBsI3M (KOBaJICHTHAs, HIOHHAsI, METaJNINYECKasi, BOJOPO/IHAS) B COCTUHEHUSAX; THII
KPUCTAJUTMYECKOW PEMIETKH KOHKPETHOTO BEIECTBa (aTOMHAas, MOJICKYJIspHas,
MOHHAs!, METAJUTMYECKas ); XapaKkTep Cpe/ibl B BOAHBIX PACTBOPAX HEOPTraHUYECKUX
COCJIMHCHM;

chopmuposanHocms yMenus 00BACHAMb 3A6UCUMOCHb CEOUCME Beujecms om
8UOA XUMUYECKOU CB8A3U U MUNA KPUCMALIUYECKOU peulémKu, OOMeHHbl U
OOHOPHO-AKYENMOPHBILL MEXAHUZMbI 00PA308AHUSL KOBATIEHMHOU C853U;
cpopmMupo8aHHocmy YMeHUU YCManasiuéams PUHAIC)KHOCTh HEOPraHMUECKUX
BEII[ECTB M0 UX COCTaBY K OMpPEACIEHHOMY KJIacCy/TpyIIe coeuHEHUM (ITPOCThIe
BEIIECTBA — META/UIBl M HEMEeTaJUlbl, OKCHJbI, OCHOBAHHWS, KHCJIOTHI,
am(pOTepHbIC THIPOKCHIBI, COJIN);

CPOPMUPOBAHHOCb YMEHUIL.! KIACCUPUYUPOBAMb. HEOP2AHUYECKUE eujecmea no
Ux cocmagy, Xumudeckue peakyuu no pasiuyHvlM NPUSHAKAM (YUCTY U COCMABY
peazupyrowux eeujecms, meniogomy 3¢ggexkmy peaxkyuu, usMeHeHuro cmeneHet
OKUCNEHUsL IJIeMEeHMOo8, O00pamuMOCmuy, YYacmuro Kamaiuzamopa u m.n.);
CAMOCMOSIMENbHO 8blOUPAMb OCHOBAHUA U Kpumepuu 0 KIlacCugurkayuu
U3 YaAeMblX Geuecms U XUMUYeCKUX peakyui;

chopmuposanHocms yMeHull packpsvléams CMBICT Tiepuoandeckoro 3akona . U.
MenpeneeBa u 1eMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIONTYI0, OOBSICHUTEIBHYIO

MPOrHOCTHYECKYIO (DYHKINU;
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8) cgopmuposannocmv ymenuii xapakmepuzoeams SICKTPOHHOE CTPOCHUE aTOMOB

9)

XUMHUYECKUX 3JIeMEeHTOB 1—4 mnepuonioB [lepuoanueckoil cucTeMbl XUMUYECKUX
anemeHToB [I. M. MenneneeBa, MCHONb3ys TOHATHS «S-, P-, O-3JEKTpOHHBIC
opoUTaIN», «IHEPTETUUECKUE YPOBHUY; 00BACHAMb 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XMMHMUYECKHX JJIEMEHTOB M HMX COCIMHEHUW MO TMEpHoJlaM U TpyIIaMm
[lepnognyeckon cuctemMbl XUMUYECKUX nemMeHToB [I. 1. Menneneesa;
«OCHOBHOE U 8030VHCOEHHOE IHEPSeMmUYecKUe COCMOAHUSL amomMay, O00BACHAMD
3AKOHOMEPHOCMU UBMEHEHUST CBOUCME XUMUYECKUX DJIEMEHMO8 U UX COeOUHEeHUl
no nepuooam u epynnam Ilepuoouuecrkou cucmemot /| U Menoeneesa, sanenmmule
B03MONCHOCIU  AMOMO8 DJIEMEHMO8 HA OCHO8€ CMPOEHUs UX 3I1eKMPOHHbIX
0bon0ueK

chopmuposannocme  ymeHull  xapaxmepuzoeamv  (onucvieamv)  oOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEUIECTB  PA3JIMYHBIX  KJIACCOB;
noomeeporcoams CylIeCTBOBAHUE TEHETUYECKOU CBSI3M MEKy HEOPTaHMUECKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHI COOTBETCTBYIOIIMUX XUMUYECKUX PEaKLIU;
cpopmuposanHocmy  yMeHUs — pAcKpubl8amv  CYWHOCMb.  OKUCIUMENbHO-
80CCMAHOBUMENLHBIX — PeaKkyuti  NoCpeocmeoM  COCMABLEHUSI  IJeKMPOHHO20
banamca smux peakyuil, peakyui UOHHO 20 OOMeHa NYMEM COCMABNIeHUs UX
NOJIHBIX U COKPAWEHHLIX UOHHBIX VPAGHEHUU, pDeakyuil 2uopoiu3da; peaxkyuil
KOMNIIeKcooOpazosanusi  (Ha  npumepe  2UOPOKCOKOMNIEKCO8  YUHKA U

ANFOMUHUS),

10)cpopmuposannocmev  ymenus kiaccuguyuposames XUMHYECKHE PEAKIUU TI0

pa3IMYHBIM TpU3HAKaM (YUCITY W COCTaBy PEarupyrOIIUX BEIIECTB, TEIJIOBOMY
b dexTy peaknuu, U3MEHEHUIO CTENEHEH OKHCIICHHS JIEMEHTOB, 0OPaTUMOCTH

peaKIny, y9acTHIO KaTaanu3aTopa);

11)cpopmuposannocmov  ymenutl cocmagisimev YPaBHCHUS PEAKIUN Pa3TUUHBIX

TUIIOB; TIOJIHBIE W COKpAUIEHHbIE YpaBHEHHsI pEakUuil HOHHOrO OOMEHa,

YUUTBIBAA YCIOBUSA, IIPU KOTOPLIX 9TU PCAKIINH UAYT A0 KOHIIA,
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12)cpopmuposannocms  ymenusi  nposoOums — PEAKIHMH,  HOATBEPKIAIOIIHE
KAueCTBEHHBI COCTaB PA3IMYHBIX HEOPraHUYECKUX BELIECTB; pPACHO3HABAMDb
OTBITHBIM MTyTEM MOHBI, IPUCYTCTBYIOIINE B BOJIHBIX pacTBOpPaX HEOPTraHUYECKUX
BEIIICCTB;

13)cpopmuposannocme  ymenuii  packpvigams  CYUITHOCTh  OKHCIIHTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEICTBOM COCTABIICHHUS AJIEKTPOHHOTO OajaHca
ATUX PEaKIHi;

14) cpopmuposannocmo ymenutl 06vACHAMb 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peakuuMd OT pa3Iu4HbIX (AKTOPOB; XapakTep CMEHICHUS XUMHYECKOTo
paBHOBECHS B 3aBUCUMOCTH OT BHEIIHEro Bo3aercTBus (mpuniun Jle [latenbe);
chopmuposanHocmob ~ yMeHusi  OOBACHAMb  3AKOHOMEPHOCMU — NPOMEKAHUS.
XUMUYECKUX PeaKyull C YUEMoM Ux IHEepeemudecKux XapaKxmepucmuk, Xapaxmep
U3BMEHEHUSI CKOPOCMU XUMUYECKOU Peakyuu 6 3A8UCUMOCMU OM  PAa3IUYHbIX
Gaxkmopos, a makdce Xapakmep CMeEWeHUsi XUMUUECKO20 PABHOBECUs HNOO
eaUsAHUEM BHeWHUX 8o30elcmauti (npunyun Jle [llamenve),;

15)cpopmuposannocme  ymenuii - xapakmepuzoéams — XAMUYECKHE  TPOIIECCHI,
JIeKAIe B OCHOBE MPOMBIIIUICHHOTO TIOJNYYCHHSI CEPHOW KHCIIOTBHI, aMMHaKa, a
Takke CHOPMHUPOBAHHOCTH TPEICTABICHUH 00 OOIMX HAyYHBIX MPHHIMIAX U
HKOJIOTHYECKUX MPOOIeMaxX XMMHUYECKOTO MPOU3BO/ICTBA;
chopMUpOBAHHOCMb YMEHUS XapaKmepuzoeams XuMmuiecKue peakyuu, iexcaujue
8 O0CHOBE NPOMBIUIEHHO20 NOJYYEHUs CEPHOU KUCIOmMbl, aAMMUaKd, obwue
Hayuuvle NPUHYUNBL XUMUYECKUX NPOU3BOOCMS, 1eneco0Opa3sHOCmb NPUMEHEHUS]
Heop2aHUu4ecKux 6ewecms 68 NPOMBIUACHHOCMU U 6 Oblmy C MOYKU 3PeHus.
COOMHOUEHUS PUCK-NONb3A,

16) cghopmuposannocms  ymenuti npo6oOoums BBIYMCICHUS C HCIIOJIb30BAHHEM
MOHSTHUSL «MacCcoBas JIOJSl BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B
IPY XUMHUYECKHUX PEAKIIUAX, MACChI BEIIECTBA Wi 00hEMA ra30B MO H3BECTHOMY

KOJIMYECTBY BEIIECTBA, MacCce WM 00BEMY OAHOTO U3 YYaCTBYIOIIMX B PEAKIIUU
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BEIIECTB, TEIUIOBOrO 3¢ (}eKTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHHS MAaCChI
BEIIIECTB, IPEBPAIICHUS M COXPAHEHUS YHEPTUH;
copmMUpo8aHHoCcmy yMeHus nposoOUmMb PAcYEémsl: ¢ UCNOIb308AHUEM NOHAMUL
«maccosas 00Nl Gewecmea 8 pacmeopey U «MOJAPHAS KOHYEHMPAYUsL»,
Maccol 8ewjecmsa Ui 00vEMA 2aza Nno U3BECMHOMY KOJIUYeCmsy 6eujecmsd,
macce unu 00bEMY 00HO20 U3 VUACMBYIOWUX 8 PeaKyuu 8eujecms, menioso2o
agpgpexma peaxyuu, 3HayeHUsT 6000POOHO20 NOKA3AMENSL PACMBOPO8 KUCIOM U
wenoveu ¢ U38eCMHOU CMeneHvio OUCCOYUAyUU; Maccol (00béma, Koaudecmsd
sewecmea) npooyKma peakyuu, eciu 00OHO U3 UCXOOHBIX 8euecma OaHO 8 BUOe
pacmeopa ¢ onpedenénHol MaccoBoll 00aell pacmeoOpEHHO20 8eljecmsd Uil OaHO
8 uzbvLImKe (umeem npumecu), 00U BbIXOOA NPOOYKMA pPeaxyuu, 0ObEMHBIX
OMHOWEHULL 24308,

17)cghopmuposannocms ymenuii cobarooams npasuna TONH30BAHHS XUMHUYECCKON
MOCYJIOM W JTabopaTOPHBIM 000pYy/IOBaHHWEM, a Tak)Ke MpaBuUiia OOpaIlleHUs C
BCIIIECTBAMH B COOTBETCTBUM C WHCTPYKITUSMHU TIO BBITIOJHEHHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

18)chopmuposannocmes  ymenuii  naaHupoéames U - GLINOJAHAMbL ~ XUMHUYECKHM
OKCIIEPUMEHT (pasfIoOKeHHE TEPOKCHIA BOAOPOIa B MPUCYTCTBUU KaTaHM3aTopa,
OTpEJIICHHE Cpelbl PacTBOPOB BEIIECTB C TIOMOIIbIO YHUBEPCAIHHOTO
WHUKATOPA, BIUSHUAC PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUUYECKOW PEAKITUH,
peakiy MOHHOr0 OOMEHa, KaueCTBEHHBIE peaKkIuu Ha cyibdar-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHHUSI; PEIIEHNE YKCIEPUMEHTAIBHBIX 3a/1a4 IO
TeMaM «Metamuibey u «Hemeramiel») B COOTBETCTBHH C TIPABUIAMH TEXHHUKHU
0e30macHOCTH MPpY OOPAIEHNH ¢ BEIIeCTBAaMH U J1a00paTOPHBIM 000pYIOBaHUEM,
npedcmaesnsimes Pe3yNbTaThl XHUMHYECKOTO JKCIEepuMeHTa B (GopMe 3amucu
YpaBHEHUH COOTBETCTBYIOIINX PEaKIUH U hopmynuposams BBHIBOALI HA OCHOBE

9TUX PE3YJIbTATOB,
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copmMupo8aHHoCcmy  YMeHUU: CamoCmoamensHo NIAHUPOBAMs U NPOBOOUMb
XUMUYEeCKUll ~ 9KCnepumeHm  (npogedeHue  peakyuti  UOHHO20  OOMeHa;
noomeepoicoeHue  KaueCmeeHHo20  COCMA8A  HEOP2aHU4ecKUx  euecms;
onpeoenenue cpeodbl pacmeopos Beujecmes ¢ NOMOUbIO UHOUKAMOPOS, U3YYeHUe
GIUAHUSA PA3TUYHBIX (DAKMOPO8 HA CKOPOCMb XUMUYECKOU peakyuu, peuleHue
9KCNepUMEeHmManbhblx 3a0a4 no memam «Memannvly u «Hememannviy) c
cobnodeHuem npasuil 6e30nacH020 0OpaweHus ¢ geuwecmeamu U 1abopamopHbim
obopyoosanuem, @Gopmyiuposams yeab UCCIe008AHUS, NPeoOCmAasiamsb 8
pasiuynou  ¢opme  pezyibmamvl  IKCHEPUMEHMA,  AHATUSUPOBAMb U
OYeHU8amsv Ux 00CMOBEPHOCHIb,

19)cpopmuposannocmv  ymenull  Kpumu4ecku — AHAIUIUPOBAMDb  XHUMHUYECKYIO
UH(pOpMaIHIO, TOJIy4aeMyI0 U3 pa3HbiX uctouHukoB (CMU, UuTepHeT u ap.);

20) chopmuposannocmo YMeHul cobnrooams npasuia IKOJIOTUYECKU
1[EJIeCO00pa3HOr0 TOBEACHUSI B OBITY W TPYAOBOW JEATETBHOCTH B IEJAX
COXPaHEHHUSI CBOETO 3/I0POBbS M OKPYXKAIOIIEeH MPUPOIHON CpENbl; OCO3HABATH
OMMACHOCTh BO3JCUCTBUS Ha JKMBBIC OPTaHW3MBI OINPEACIEHHBIX BEIICCTB,
noHuMasi cmeici nokazarens [1/IK (mpenenbHOM AOMyCTUMOW KOHIEHTPALUH),
nosAcHAMb Ha TIPUMEpax CIOCOObl YMEHBIIEHUS U TPEJOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUSI HA OPTaHU3M YEJIOBEKa;
cpopmuposanHocmy yMeHuti. coO00ams Npaeuld HNOAb308AHUL XUMUYECKOU
nocyoou u J1abopamopHuiM 000py008aHuUeM, 00paweHuss ¢ Geujecmeamu 6
COOMBEMCMBUU C UHCMPYKYUAMU NO BbINOJHEHUIO 1A00PAMOPHLIX XUMUYECKUX
ONbIMOG, IKOJI02UHECKU UenecoobpasHo2o nogedeHus 8 Ovimy u mpyooeou
0esImeNbHOCMU 8 YENsX COXPAHEHUSl C80e20 300P08bsl, OKpYICaloueli NpUupoOoHol
cpedbl U OOCMUMNCEHUSI e€ YCMOUUUBO20 PA38UMUs, O0CO3HABAMb ONACHOCHb
MOKCUYECK020 OeUCEUs HA JHCUBbIE OP2AHUSMbL ONPEOETIEHHBIX HEOP2aHUYECKUX
sewgecms, noHumas cmolcn nokaszamens IIJ[K (npedenvnoii  donycmumoti

KOHYEeHmpayuu,); chopmuposanHocms VMEHUL: ocyuecmeiamy
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YeneHanpasienHblll NOUCK XUMUYECKOU UHGOpMayuu 8 pasiutdHblX UCHOYHUKAX
(Hayunas u yuebHo-nayynas aumepamypa, CMHU, Humepuem u Op ), kpumuuecku
AHANU3UPOBAMb  XUMUYECKYI0  UH@opmayulo,  nepepabamvliéams €€ U
UCNONIL308AMb 8 COOMEEMCMBUU C NOCMABTIEHHOU Y4eOHOU 3a0ayeli

21) st 00ydJaroImuUXCcsl € OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH  3JIOPOBbSI: YMCHHE
NPUMEHSTh 3HaHUSL 00 OCHOBHBIX JOCTYIHBIX METOJaxX IO3HAHUS BEIIECTB U
XUMUYECKUX SBJICHUM;

22) U1 CICTBIX M CIA0OBUISIIIMX OOYYAIOIIUXCS: YMEHHE HMCIIOJIb30BaTh PEIbe(HO
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins g 3anucu XumMuueckux (Gpopmyi.
Pesynbrarel oOydeHuss Ha ©0a30BOM YpPOBHE OpPUEHTHUPOBAHbl Ha OOILYIO

(GYHKIUOHATBHYIO TPAMOTHOCTh, TOJYYEHHE KOMIETEHTHOCTEH MJis MOBCEIHEBHOU

KU3HU U O0OIIero pa3BuTusa. Pe3ynbrarel oOydeHUss Ha YIrIIyOJIEHHOM YpOBHE

OpPUEHTHUPOBaHbl  HAa  MOJYYEHHE  KOMIIETEHTHOCTEW Uil  MOCIJIEIYIOLIEH

npodeccuoHanbHOM NESITEIbHOCTH KaK B paMKax JIaHHOW IPEeIMETHON 00JIacTH, TaK U

B CMEXHBIX C HEMl 00J1acTaX.
COJEPXAHUE YYEBHOI'O ITPEJIMETA «XUMMS»

10 KJIACC « OPTAHUYECKASI XUMMUSI» BA3OBbI YPOBEHb

Teopernyeckre 0CHOBBI OPraHUYECKON XUMHHU

[IpeqmeT opraHMYeCcKOM XWMUU: €€ BO3HUKHOBCHHE, PAa3BUTUE W 3HAYCHUE B
IIOJIy4EHUH HOBBIX BELIECTB WM MAaTEpUANIOB. TeOpHsl CTPOEHHs OPraHUYECKHUX
coenunennii A. M. BytiepoBa, e€ ocHOBHbIE MonoxkeHusa. CTpyKTypHbIe (HOpMyJIbI
OpraHnyeckux BemecTs. ['omonorus, nzomepusa. XuMu4decKas CBA3b B OPraHUYECKUX
COCAMHEHNAX — OJMHAPHBIE U KPATHBIC CBS3H.

[IpeacraBinenre o KiIacCUPUKALMM OpraHUYECKUX BeliecTB. HomeHkiarypa
OpraHUYEeCKUX COEIMHEHHM (CUCTEMAaTHYeCcKas) W TPUBHAJIBHBIE HAa3BaHUSA

Ba)KHEHIINX HpC,Z[CTaBI/ITCJIeﬁ KJIaCCOB OPraHN4YCCKUX BCUICCTB.
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3KCHepI/IMeHTaJ'IBHBIC MCTOJZIbI HM3YUYCHHA BCIICCTB W HX npeBpameHHﬁ:
O3HAKOMJICHHUC C 06pa3uaMH OpPraHnYCCKUX BCUICCTB U MATCpHUAJIAMU HAa HX OCHOBC;
MOACIIMPOBAHUC MOJICKYJT OPIraHUYCCKHUX BCIICCTB, H&6JII-OI[€HI/IC H OIIMCaHHC
ACMOHCTPALIMOHHBIX OIIBITOB II0 IIPCBPAIICHUIO OPraHUYCCKHUX BCIOCCTB IIPpH

HarpeBaHuH (IJIaBJICHUE, OOYTJIMBAaHUE U TOPECHHE).

YrieBoaopoabl

AJIKaHbl: COCTaB M CTPOCHUE, TOMOJIOTMYECKMH psja. MeraH U 3TaH —
MpOCTEHIIMe TPEACTABUTENIN aJKaHOB: (PU3MYECKHME UM XHUMHUYECKHE CBOICTBa
(peakuum 3aMeIICHUS H TOPEHHUS), HAXO0XJACHHWE B IPUPOJE, TMOJy4YeHUE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKUU PSAd. OTWIEH W MPONWIEH —
IPOCTEHINIME TIPEJACTABUTEIN aJIKCHOB: (U3MYECKHME M XHMHUYECKHE CBOMCTBA
(peakuuu  TUIPUPOBAHUS, TaJOTCHUPOBAHUS, THUApPATAIMH, OKHUCJICHUS U
MOJIMMEPU3ALINH ), TTIOTyUYCHUE U IPUMEHEHUE.

Ankanuensl. byranuen-1,3 u wmetunOyranues-1,3: cTpoeHue, BaKHEUIIME
XUMUYeCcKue cBoMcTBa (peakius mnonumepusanuu). [lomydeHue CHUHTETUYECKOTO
Kay4dyKa U pPEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHHUS, TOMOJIOTHYCCKUM PSAA. ALCTHUICH —
MPOCTEHINIUN  TPEACTABUTENIb QJIKHHOB: COCTaB, CTpoeHUe, (Quznueckue U
XMMHYECKHE CBOMCTBA (peakiMu TUAPUPOBAHUS, TaJOTCHUPOBAHMS, TUIpaTallUH,
TOpeHHUs ), MOJyYeHUE U IPUMEHEHHUE.

Apensl. benson: coctaB, cTpoeHue, (Pu3MYECKHME M XHMHYECKHE CBOMCTBA
(peakuuy rajJoreHUpPOBAHUSI U HUTPOBAHUS), MOJTYUYECHHE U MpUMEHeHue. Toayod:

COCTaB, CTPOCHUC, (bPISPI‘I@CKI/IC 1 XMMHYECKME CBOMCTBA (DeaKHI/II/I raJJOIrCHUPOBAHUA

u HI/ITDOBaHI/IH) INOJYYCHHC M TIPHMMCHCHHC. TOKCUYHOCTD apCHOB. I'eneTuueckas

CBA3b MCXKAY YITICBOAOpOdaMU, IMIPUHAAJICKAITUMHA K Ppa3JIMYHBIM KJIaCCaM.
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[IpupoaHbIE HCTOYHUKHN YTI€BOAOPOA0B. IIprpoaHblii ra3 U NomyTHEIE HEPTIHBIE
razpl. Hedth u e€ mpoucxoxaenue. CrocoObl mepepabOTKu HEPTH: MEPEroHKa,
KPEKHHI (TepMUYECKUM, KaTaauTUdeckuit), mnuponus. I[lpomykTel mnepepaboTku
He(TH, WX TPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBI yromp u
IPOJYKTHI €r0 mepepadoTKH.

OKCHEepUMEHTAIIbHBIE METOJbl M3YYEHHMsS BEIIECTB MW WX [PEBpalICHUM:
O3HaKOMJIEHUE ¢ 00pa3laMH IJIaCTMACC, KAy4yKOB U pe3uHbl; Kosutekiu «HegTe» n
«YTOoNb»; MOJEIUPOBAHUE MOJIEKYJI YIJIEBOJOPOJOB H TaJOr€HONPOU3BOHBIX;

ITPOBCACHHUC HpaKTH‘{eCKOﬁ pa6OTBIZ IMOJIYUCHHUC 3THUJICHA U U3YUYCHHC CT'O CBOMCTB.

PacuéTrHble 3a1aun
Beraucnenns mo ypaBHEHHIO XMMHUYECKOM peakluM (Macchl, 00bEMa, KOJTMYECTBA
HCXOJIHOTO BEIIeCTBa WJIM MPOJYKTa pPEakIMd II0 HM3BECTHBIM Macce, 00BEMY,

KOJIMYCCTBY OJHOI'O M3 MCXOAHBIX BCIICCTB UJIN ITPOAYKTOB peaKI_[I/II/I).

Kuciiopoacoaep:kamue opranu4eckKue coeJMHeHUs

[IpenenbHbIE OTHOATOMHBIE CIUPTHI. METaHO U ATAHOJI: CTPOCHHE, PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (peaklUMu ¢ aKTHBHBIMH METaJIaMH, TaJIOT€HOBOJIOPOAAMH,
ropeHue), npuMeHeHre. BonopoaHblie CBA3M MEXIy MOJIEKYJIaMU CIUPTOB. JlelicTBue
METaHOJIa ¥ HTAHOJIAa HAa OPraHU3M YEJIOBEKA.

MHoOroaroMHble COUPTHI. DTUIICHIJIMKOJIb U TJIMLUEPUH: CTPOCHUE, (PU3HUECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOJEHCTBHE CO IIETOYHBIMU METaJIaMU, KayeCTBEHHAs
peakuuMss Ha MHOrOaTOMHbIE CHOUPTHI). JleiicTBUE Ha OpraHu3M 4YeJlOBeEKa.
[IprMmeHeHne MHIEpUHA U STUIICHTJINKOJIA.

DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3MUYECKUE U XUMUUYECKHE CBOMCTBA. TOKCUYHOCTh
denona. [Ipumenenue deHoma.

Anpaerusibl U KeToHbl. GopManbaeru, aleTanbIeru: CTpoeHue, (HU3nYecKue u
XUMHUYECKUE CBOMICTBA (PEAaKLMH OKHUCIEHUS M BOCCTAHOBJIICHUS, KayeCTBEHHBIE
peaKLnn), MOJy4eHHE U IPUMEHEHHE.
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AHGTOHZ CTPOCHHUC, (1)I/I3I/I‘-ICCKI/Ie 1 XMMHUYCSCKHE CBOMCTBA (DeaKI_[I/II/I OKHCJICHUA 1

BOCCTaHOBJIeHI/ISI), IMOJIVICHUC ¥ IMTPUMCHCHUC.

OAHOOCHOBHBIE IpenebHbIE KapOOHOBBIE KHUCIOTHI. MypaBbHHAs W YKCyCHas
KHCJIOTBL: CTpO€HUE, (PU3MYECKME U XUMHUYECKHE CBOWCTBa (CBOICTBa, oOIIME IS
KJ1acca KUCJIOT, peakuus dTepuduKaiym), NojgydyeHue u npuMeHenue. CteapuHoBas 1
OJIEMHOBAsI KHCIOTHI KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX KUCJIOT. Mblia Kak
COJIM BBICHIMX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE ICUCTBHE.

CrnoxHble 3pUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIJIOT. ['MIpONH3 CIOKHBIX
a¢upoB. Kupel. ['maponus xupoB. I[lpumeHeHue >xupoB. buonoruueckas posb
KHUPOB.

VYrneBoabl: cocTaB, Kiaccu(UKalMs YrieBoJoB (MOHO-, JU- U TOJHCAXapUIbl).
['moko3a — mnpocTedmmii MoOHOcaxapua: OCOOEHHOCTH CTPOCHHUS MOJIEKYJIbI,
(¢uznyeckue M XUMHYECKHE CBOWCTBa (B3aumojeicTBue ¢ ruapokcuaoM meau(ll),
OKHMCJICHME aMMHUA4YHbIM pacTBOpoM okcuzaa cepedpa(l), BoccranoBieHre, OpoKeHHe
IJIIOKO3bl), HaxXxOXKJIEHHE B TNPHUpPOJAE, MPUMEHEHUEe, Ouoyioruueckas poJb.
®otocuHTe3. DpyKTO3a KaK U30MEP TIIFOKO3HL.

Caxapo3a — NPCACTABUTCIIb AUCAXAPUIOB, THAPOJIN3, HAXOXKIACHUC B IIPUPOJAC U

IpUMEHEHHE.

Kpaxman u nemnonos3a Kak npupoaHbele noiaumepsl. CTpoeHHE Kpaxmana Hu
Heuosio3bl.  dPu3nueckue W XUMUYECKHE CBOMCTBAa Kpaxmana (TUIpOJu3,
KAueCTBEHHAs PEaKIUs C HOJOM).

OKCnepUMEHTAIbHBIE METOJbl HM3Y4YEHHs BEIIeCTB U WX [pEeBpalleHU:
npoBe/ieHHe, HaOJIIOICHUE W OIKCAaHUWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHUE
CIUPTOB, KAauyE€CTBEHHbIE PEAKIHH OJHOATOMHBIX CIHUPTOB (OKHMCIEHHE 3TaHOJIA
okcugoM Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBUE TJIMLEPUHA C
rugpokcugom meau(ll)), anpnerunoB (OKUCIEHME aMMHAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u rumpoxkcumom wmemu(Il), B3ammopeiicTBue kpaxmaia € HOAOM);

IPOBE/IEHHUE MPAKTUUECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.
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PacuéTHble 3aaun
Brruucnenus mo ypaBHEHHI0 XUMHUUYECKOM peakiuu (Macchl, 00bEMa, KOJUYECTBA
HCXOJIHOTO BEIIEeCTBA WJIM MPOJAYKTa pPEaKIMd II0 H3BECTHBIM Macce, 00BEMY,

KOJIMYCCTBY OJHOI'O M3 NCXOAHBIX BCIICCTB UJIN ITPOAYKTOB peaKHI/II/I).

A3oTcoaep:Kkaniue opraHuvdecKne coeTnHeHn sl

AmMuHpl. MeTuaaMuH UM aHUJIUH: cocCTraB, CTPOCHHUC, d)HSI/IIIGTCKI/IG H XUMHUYCCKHC

cBOMCTBA (TOpPEHME, B3AUMOJICHCTBUE C BOJIOU Y KUCIOTAMHM).

AMUHOKHUCIIOTBl Kak aM(OTepHblE OpraHudyeckue coeAuHeHus. Dusudeckue u
XUMUYECKHE CBOMCTBA aMHHOKUCIOT (Ha mpuMepe IMiuHa). buomorudeckoe
3HAYEHHE aMUHOKHCIIOT. [lenTunpl.

benku Kak MpUPOJAHBIE BBICOKOMOJIEKYJSpHbIE coequHeHus. [lepBuuHas,
BTOPUYHAsI M TpPETUYHAs CTPYKTypa OenkoB. XHUMHUYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATypalusi, KAYeCTBEHHbIE peakluy Ha OeJKu.

OKCHEpUMEHTAIIBHBIE METOJAbl M3Y4YEHMS BEIIECTB MW WX IPEBpaLICHUM:
HaOIIOACHUE U ONUCAaHUE JEMOHCTPALMOHHBIX OIBITOB: A€HATypauus OeIKOB Mpu

Harp€BaHWH, IBCTHBIC PCAKIIUU OCJIKOB.

BbicokomMoieKy/IsIpHbIE COeIMHECHHS

OCHOBHBIE TIOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEPU3ALUHU, CPEIHSAS MOJIEKYJspHas
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJIAPHBIX COEAMHEHUH —
MOJIMMEPHU3ALUS U MOJUKOHAEHCALUS.

IImacTmaccel (HOJ'H/I3TI/IJ'ICH, HOOJHUIIPONMIICH, TIOJJMBHUHMWJIXJIIOPHUI, HOJ'II/ICTI/IDOJ'I).

HarypalpHBIH M CHHTETHYECKHE Kayuyykd (OyTaJIMeHOBBIM, XJIOPOIPEHOBBIM U

M300PEHOBHIN). BookHA: HaTypaabHbIE (XJIOMOK, HIEPCTH, MIEIK), MCKYCCTBEHHBIE

(arreTaTHOE BOJIOKHO, BUCK03a), CHHTETHYECKHE (KAITPOH U JIaBCAaH).
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OKCIEepUMEHTAIBHBIE METOJbl HW3YYCHHS BEIIECTB W WX MPEBpAIICHUI:
O3HAaKOMJIEHHWE C 00pa3llaMu MPUPOJHBIX M HCKYCCTBEHHBIX BOJOKOH, IUIacTMacc,
Kay4yKOB.

Me:xnpeaMeTHbIe CBSI3H

Peanuzanus MeXNpeaMETHBIX CBS3€H MPU M3y4EHUH OpraHudyeckod xumuu B 10
KJIACCE OCYIIECTBIISIETCS Yepe3 HCIOIb30BAaHNWE KaK OOIMX €CTECTBEHHO-HAYUYHBIX
MOHSATUH, TaK W TIOHATHH, SIBJISIONIAXCS CHCTEMHBIMU IJIS OTACIBHBIX IMPEAMETOB
€CTECTBEHHOHAYYHOTO ITUKJIA.

OO0mume ecTeCTBEHHO-HAyUHbIE TOHATHUS: SBJICHHE, HAy4YHbIH (akKT, TUIOTE3a,
3aKOH, TEOpHs, aHalu3, CUHTE3, KiIaccU(UKaius, NEepUOJAUYHOCTb, HAOIIOACHUE,
U3MEpEHUe, HIKCIIEPUMEHT, MOJICTTUPOBAHHE.

dusnka: mMaTepus, SHEPrUs, Macca, aToM, JJIEKTPOH, MOJIEKYyIa, dHEPTeTHICCKUN
YpOBEHb, BEIIECTBO, TENO, 00BbEM, arperaTHOE COCTOSHUE BEIIECTBA, (PU3UUYECKHE
BEJTMYUHBI U €UHUIIBI UX U3MEPEHUSI.

buonorusi: knmerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OPraHU3ME,
doTocuHTE3, OHOIOTWYECKH AaKTHUBHBIC BemiecTBa (OCNKH, YTIEBOABI, >KUPBI,
(epMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC TOPOMBI, IOJE3HBIC HCKOIMAEeMbIE, TOTUIMBO,
pecypcehl.

TexHOI0THS: MUIIEBBIE TPOAYKTHI, OCHOBBI PAIlMOHAILHOTO MTUTAHHUS, MOIOIITHE
CpeICTBa, JEKapCTBEHHBIE M KOCMETHYECKHUE TPETapaThl, MaTepUaIbl N3 UCKYCCTBEH-

HBIX U CHHTETUYECKUX BOJIOKOH.
10 KJIACC «OPTAHUYECKASI XUMMS» YIJTYBJEHHBIA YPOBEHD

Teopernueckne 0CHOBbI OPraHUYeCKOl XUMHUHU

[IpeameT u 3HaYeHUE OPraHUYECKON XMMHH, MPEICTABICHHUE O MHOT00Opa3uu

OPTraHUYECKUX COCIUHECHUMN.
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DNEeKTPOHHOE CTPOEHHE aTOMa YIJIepoJia: OCHOBHOE M BO30YKIEHHOE COCTOSHUS.
BasieHTHBIE BO3MOXKHOCTH aroma yriepoja. XHUMHUYECKass CBS3b B OpPraHUYECKUX
coeMHEeHUsIX. Tumel ruOpUAM3alMy aTOMHBIX opOuTaneil yriaepona. MexaHU3MBI
00pa3oBaHUsI KOBAJICHTHOW CBsI3W (OOMEHHBIA M JOHOPHO-aKIENTOPHBIN). Turmbl
NEepeKphIBaHUS aTOMHBIX opOuTanei; 6- u n-cBsizu. OauHapHasi, TBOHHAs U TpOitHas
cBa3b. CnocoObl pa3phiBa CBsI3eld B MOJIEKYyJlaX OpraHnyeckux BemiecTB. [loHsThe
0 CBOOOJTHOM pajiuKalie, Hykjieoduie u anekTpoduie.

Teopus crpoeHus opraHndecKux coequHeHnid A. M. byTinepoBa U COBpEMEHHBIE
IPEICTABIICHNS O CTPYKTYpPE MOJIEKYJ. 3HaUYE€HUE TEOPUH CTPOCHMS OPraHUYECKHUX
coelMHEHU. MoJeKysipHble U CTPYKTypHbIE (QopMyibl. CTpYKTypHBIE (HOPMYJIBI
Pa3JIMYHBIX BUJIOB: Pa3BEPHYTAs, COKPALIEHHAS, CKEJICTHAS.

N3omepus. Buapl n3oMepun: CTpyKTypHasi, IPOCTPAHCTBEHHASL.

OnekTpoHHbIe YPGEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUHN (MHIYKTHUBHBIMN
U ME30MEpHBIA YPPEeKThI).

[IpencraBinenre 0 KiIacCUpUKAallMM  OpraHuyeckux  BemiecTB.  lloHsTue
o (yHkiuoHansHOM Tpytie. ['omonorus. 'omonornueckue psiabl. CucteMaTuueckas
HOoMeHKJaTypa opranudeckux coeauHeHuit (IUPAC) u TpuBumanbHbIe Ha3BaHUS
OTAEIBHBIX MPEICTABUTEIICH.

OcobeHHOCTH W Kjaccu(UKanus OpraHWYecKux peakuuid. OKHUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUA B OPraHUYECKOU XUMUH.

OKCnepUMEHTAIbHbIE METOJbl M3Y4YeHHS BEIIeCTB W WX MpPEeBpalICHUN:
O3HaKOMJIEHHE C 00pa3liaMy OPraHUYECKUX BEIECTB M MaTepHuajaMu Ha UX OCHOBE;
ONBITHl MO TPEBPALICHUIO OPraHUYECKHX BEILIECTB IPU HArpeBaHUU (TUIABJICHUE,
oOyriiMBaHWEe M TOPEHHE); KOHCTPYUPOBAHHME MOJEIEH MOJIEKYJl OpraHUYeCKUX
BELIECTB.

YraeBogopoasl
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Anxanpl. ['oMosormueckuii psim  ajakaHoB, oOmas ¢Gopmyia, HOMEHKIATypa
¥ H30MepHs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ alKaHOB, Sp°-

rudpuIu3alys aTOMHBIX opOuTanielt yriepoja, 6-cBsi3b. Kondbopmepsl. Ouzndeckue

CBOMCTBA aJIKaHOB.

XUMHYECKHE CBOMCTBAa AJIKAHOB: PEAaKUUW 3aMEIICHUs, W30MEPU3ALUU,

ACTUAPUPOBAHNA, THUKINW3AlIWH, IMHPOJIN3d, KPCKHWHIA, T'OPCHUAI. IIpeacraBiaeHue o

MCXaHU3MC DeaKHI/Iﬁ pPaauKaJIbHOI'O 3aMCIIICHMA.

Haxoxnenue B nmpupojie. CriocoObl MOTyueHus U MPUMEHEHHE aTKaHOB.

[uxknoankauel. OOmas ¢dopmyna, HOMEHKIarypa W wuzomepus. OcoOeHHOCTH
CTPOCHUSI U XMMHUYECKUX CBONCTB MajbIX (LIUKIOMPOIAH, UKIOOyTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, UKJIOTeKCaH) IMUKI0aNKaHOB. CrocoObl MOJYYeHHUSI U MPUMEHEHUE
[UKJIOATIKAHOB.
Ankensl. ['oMonormyeckuii psj ajakeHoB, oOm@as QopMmyna, HOMEHKIATypa.
DIEKTPOHHOE U HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AlKEHOB, SP°TUOPUIM3ALUS
aTOMHBIX OpOuTajel yrieposa, 6- u n-cBsi3u. CTpyKTypHas U reomerpudeckas (1uc-
TpaHc-) nzoMepusi. Pu3nyecKkrue CBOMCTBA aJKEHOB.

XHWMHUYECKHE CBOMCTBA: PEAKIMU MPUCOCAUHEHHS, 3aMEIICHUS B O-TI0JI0KEHUE

IIPYU JBOMHOM CBSI3H, MOJIUMEPU3ALMU U OKHUCIICHMS. [IpencTaBlieHHME O MEXAHU3ME

peakuuy  snekTpoduibHOro  mpucoenuHenus.  [IpaBwio  MapKoBHHKOBA.

KauecTBeHHBIE peaKIMU HA JBOMHYIO CBS3b.
CnocoObl NOMy4YeHUs U TPUMEHEHUE ATTKEHOB.
Ankanuenbl. Knaccudukanuss ankaaueHoB (CONMpsDKEHHBIC, H30JIMPOBAHHBIE,

KyMyJnupoBaHHbIe). OCOOEHHOCTH AIEKTPOHHOTO CTPOEHUS M XUMHUYECKUX CBOWCTB

CONPSKEHHBIX AUEHOB, 1,2- u 1,4npucoenunenue. [lomumepusanus CONpsKEHHBIX

JUCHOB. Crioco0mb1 MMOJIY4YCHUA U IIPUMCHCHHUC aJIKaITHCHOB.
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Anxunpl. ['OMONOTHMYECKUW P alKWHOB, oOmas QopMyina, HOMEHKIATypa
U U30MEpHs. DIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJIKHUHOB, Sp-
ruOpuan3anys aTOMHbIX opOuTanen yriaepoaa. @usndeckue cBONCTBA aJIKHUHOB.

XUMUYECKUE CBOMCTBA:! peakuuu IIPUCOEIUHEHHS, JUMEPU3ALAN
U TPUMEpHU3ALH, OKUCIIEHUs. KHCIIOTHBIE CBOMCTBA aJKWHOB, UMEIOIINUX KOHLEBYIO
TPOMHYIO CBS3b. KaueCcTBEHHBIE peaklIMi Ha TPOWHYIO CBA3b.

CnocoObl NOTy4YEHUs 1 IPUMEHEHUE ATTKUHOB.

ApoMatudeckue yrieBoJopoabl (apeHsl). ['omonorudeckuil psjg apeHoB, oO01ias
(dopMyra, HOMEHKIATypa U U30MEpUsl. DIEKTPOHHOE U POCTPAHCTBEHHOE CTPOCHUE

MOJICKYJIbI OcH30:1a. [IpaBuio ApOMaTHN4YHOCTH, IIPUMCPBI APOMATHICCKHUX

coenHeHur. Pu3nyeckne CBOMCTBA APEHOB.

XUMHYECKHE CBOMCTBa O€H30Jla M €r0 TOMOJIOTOB: PpEaKIUH 3aMEIICHHS
B OEH30JIbHOM KOJIBLIE M YIJIEBOJAOPOJHOM paJuKaje, peakUuu MPUCOEIUHEHUS,

OKHCJICHHME TOMOJIOrOB O€H30JIa. IIpeacraBaeHne O  MEXaHHM3ME  pEaKIui

IeKTpomiIbHOro 3amemieHus. IIpencraBinenre 00 OPHUEHTUPYIOLIEM IEHCTBUM

3aMecTuTeNe B OEH30JIbBHOM KOJbIE Ha MpUMEpe aJKWJIbHBIX pPaJHKaJoB,
KapOOKCUIIbHOM, TUAPOKCHIIBHON, aMUHO- X HUTPOTPYIIIIbI, aTOMOB T'aJIOT€HOB.

Oco06eHHOCTH XUMUYECKUX CBOUCTB cTUpoa. [lonumepusanus ctupona.

CriocoObl MoJTy4eHus: U MPUMEHEHUE apOMaTHYECKUX YTJIEBOAOPOIOB.

[Ipuponusiii ra3. IlonytHsle HedTsHble ra3sl. HedTb u €€ mnpoucxoxaeHue.
KameHHbI#1 yroib 1 IpoayKThl €ro NepepadoTKH.

CrmocoObl  mepepaboOTKM  HEPTH:  MEPEeroHKa, KPEKUHT  (TepMUYECKUH,
KaTaluTU4YeCKuil), pu@opMuHr, nupoiu3. IIpoaykTel mnepepaboTku HePTH, HX
MPUMEHEHNE B IPOMBIIIJICHHOCTH U B OBITY.

I'eneTnueckas CBsA3b MEKIY Pa3IUUHBIMU KJIACCAMHU YTJIIEBOIOPOIOB.

DJIEKTPOHHOE  CTPOEHHUE  TaJIOTEHNPOU3BOAHBIX  YTIIEBOJIOPONOB. Peakuun

3aMCIICHUA rajJaorctHa Ha THAPOKCOIPYyIIy, HUTPOI'PVIIILY, OHMAaHOI'PVYIIITY,

aMuHOTpynny. J[eMcTBUE HA raloreHNpPOr3BOIHBIE BOJHOTO U CHUPTOBOrO pacTBOpa
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meénoun. B3ammMoneiicTBUe OUTAJIOTE€HAJIKAHOB C MarHueM W IUHKOM. lloHsTHe o

MCTAJNIOOPTAaHNYCCKUX COCIMHCHUAX. Hcnonb3oBanue raJIOrCHIIPOU3BOJHBIX

YTJICBOJIOPOIOB B OBITY, TEXHHUKE M ITPH CHHTE3€ OPTraHNYECKHUX BEIIECTB.

DKCNepUMEHTAIBHBIC METO/Ibl U3YUYEHUS BEIIECTB U WX MPEBPAIICHUN:; H3yUYCHUE
(U3NYIECKUX CBOWCTB YIJIEBOJAOPOIOB (PaCTBOPUMOCTDH), KAYECTBEHHBIX pPEaKIIHA
YTIIEBOIOPOAOB Pa3IMUHBIX KIaccoB (0OeciBeUnBaHNEe OPOMHON WIJIM MOJIHOUM BOJBI,
pacTBOpa TIepMaHTaHaTa KaJus, B3aUMOJCHCTBHE aleTWIeHa C AaMMHAYHBIM
pacTBopoM okcuia cepedpa(l)); kauecTBeHHOE OOHApyKEHHUE YTiepoJia U BOJOPOJa
B OpPraHWYECKHX BEIIECTBAX; IIOJYYCHHE OTWJICHA M W3YYCHHE €r0 CBOWCTB,
o3HakomJieHue ¢ koieknusmMu «Hedtb» u «Yromb», ¢ oOpasnamu IactMace,
Kay4qyKOB U PE3UHBL; MOJICIUPOBAHUE MOJIEKYJI YTJIEBOIOPOAOB
1 TAJIOTCHIIPON3BOIHBIX yTIIEBOAOPOIOB.
Kuciaopoacoaep:xainiue opranu4ecKue coenHeHust

[IpenenbHubie ogHOATOMHBIE CIUPTHL. CTpOEeHHE MOJIEKYJ (Ha MpUMEpe MeTaHoJa
u sTaHona). I'oMmonoruueckuit psia, obmas Gopmyna, HU30MEpHsi, HOMEHKJIATypa
u kinaccudukanua. Pusndeckue CBOWCTBA MPEACTbHBIX OJHOATOMHBIX CIIUPTOB.
Bomopoansie ¢BsI3u MEXIy MOJICKYJIAMH CITHPTOB.

XUMHUUYECKHE CBOWCTBA: pEAKIMU 3aMEIICHUs], JCTUIApATaIli, OKHUCIICHHUS,
B3aMMOJICUCTBHE C  OPraHUYECKMMHM W HEOPTaHMYECKMMHU  KHUCJIOTaMHU.

IIpencraBineHre 0 MEXaAHU3ME PEAKIMI HYKJICOMUILHOro 3amelreHnsa. KauecTBeHHas

peakius Ha OJHOATOMHBIE CHUPTHI. JleMcTBHE ATaHONAa W METaHOJa Ha OpPraHu3M
yenoBeka. CrocoObl MOMyUeHUs U MPUMEHEHNE OJTHOATOMHBIX CITUPTOB.

[Ipocteie adupbl, HOMeHKIaTypa U u3zomepus. OCOOEHHOCTH (PUIHUESCKUX
Y XUMUYECKUX CBOWCTB.

MHoOroaToMHbl€  COUPTBI —  STUJICHIJIMKOJb W Tiunepud.  Dusnueckue
U XUMHUYECKHE CBOMCTBA: PEAKIIUM 3aMEIEHUs], B3aUMOJICUCTBUE C OPraHUYECCKUMHU

N HCOPTaHMYICCKUMHU KUCIIOTAMH, KAYCCTBCHHAA PCAKIINA HAa MHOT'OAaTOMHBIC CITUPTHI.
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JleiictBue Ha opraHu3Mm 4enoBeka. (CnocoObl MOJMYyYEeHHS M NPUMEHEHHE
MHOTOaTOMHBIX CIIUPTOB.

@enosr. CTpoeHHME  MOJIEKYJBl, B3aUMHOE  BJIMSHUE  THIPOKCOTPYIIIBI
u OenzonbHOTO sifpa. dusnueckue cBoiicTBa (eHona. OCOOEHHOCTH XUMHUYECKHX
cBoiicTB (eHona. KauectBeHHble peakuun Ha ¢eHos. TokcuuHOCTh (peHomna.
Crioco0sI mosrydeHus U npuMeHenue gperomna. GenonpopmanbaeruaHas CMOIA.

KapOoHunbHble COETMHEHUS — aJbAETUbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM Tpymnmbl. ['oMosornyeckue psjpl ajabAETUAOB M KETOHOB, OOIIast
dbopmyna, wuzomepuss U HOMeHKJatypa. Dusnueckue CBOICTBA  albJIETUIOB
U KETOHOB.

XVAMHUYECKHE CBOWCTBA QJIBJIETHAOB M KETOHOB: PpEAKIUH IPUCOCAUHEHUS.

I[IpencraBieHnre O MEXAaHU3ME DPeEakIiMi  HYKICOMOMILHOTO IIPUCOSIUHEHUS.

OxkuclieHHe aNbJeru/ioB, KadyeCTBEHHbIC peakiuu Ha anbaeruipl. CrnocoOsl
MOJyYEHHUS] M TPUMEHEHHE aIbJETUI0B U KETOHOB.

OAHOOCHOBHBIE TpeJeNbHbIE KapOOHOBBIE KHUCIOTHl. (OCOOEHHOCTH CTPOEHHUS
MOJIEKYJT KapOOHOBBIX KHUCIOT. M3oMepus m HOMeHKiarypa. Ouznueckre CBOWCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KAapOOHOBBIX KHUCIOT. BoaopoaHble CBS3HM MEXIY
MOJIEKYJIaMH KapOOHOBBIX KHUCIIOT.

XUMHUYECKHE CBOMCTBA: KHCIIOTHBIE CBOMCTBA, peaKkius dTepuUKaINK, PeaKiuu
C YYAaCTHEM YTIIEBOJOPOIHOIO paguKaa.

Oco0eHHOCTH CBOWCTB MyPaBbUHOM KHUCIOTHI.

[TonsiTHe 0 MPOU3BOIHBIX KAPOOHOBBIX KUCIOT — CJIOKHBIX dpUpax, aHTUIPHUIAX,

TAJIOIrCHAHIuapuaax, aMmuaax, HUTpUJiax.

MHuoroo0pa3zue kapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOMCTB HENPEACIbHBIX
¥ apOMaTHUECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX KUCIIOT, THIPOKCHKAPOOHOBBIX
kucioT. [IpeacraBuTeny BICIIMX KapOOHOBBIX KUCIIOT: CTEAPUHOBAsI, TaIbMUTHHOBAS,

OJICMHOBAsA, JIMHOJCBAA, JTUHOJICHOBAA KHCJIOTHEIL. CnocoOsbI IMOJIY4CHHA U IPUMCHCHHC

Kap6OHOBI>IX KHUCJIOT.
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Cnoxusie 3¢pupsl. ['omonormueckuii psng, obOmas Gopmyrna, HU3OMeEpHs
U HOMEHKIaTypa. @Du3M4eckue U XMMHUYECKUE CBOWMCTBA: THAPOJIM3 B KUCION
U LIEJIOYHOM cpee.

Kupel. Crtpoenue, (uznueckue W XUMUYECKHUE CBOWMCTBA KUPOB: THUIAPOIIU3
B KMCJIOW M 1mIesI09HOoM cpene. OCOOCHHOCTH CBOMCTB JKUPOB, COACPKAIINX OCTATKH
HENPEAECIbHBIX )KUPHBIX KUCIOT. JKUPBI B IPUPOE.

Mpb114 KaK COJU BBICHIMX KapOOHOBBIX KHCIOT, UX Moroiee aeictue. IloHsTue

0 cuHTeTHYeCKUX Morommx cpeacreax (CMQO).

OO6m1ast xapakTEepPUCTHKA YTIIEBOJIOB.

Knaccuduxanus yrieBoaoB (MOHO-, M- U MIOJIUCAXapUIbI).

MoHocaxapuabl: roKo3a,  ¢pykTo3a,  rajgakrosa,  pu0o3a,  JIE30K-
cupubo3a. duznueckue CBOMCTBA U HaxOXKJICHUE B IIPUPO/IE.

®otocunte3. OnTuyeckas HN30MCpHIL. KOJIB‘-I&TO-HGHH&H TAaYTOMCPpHA Ha IIPHUMCPC

MOJICKYJIBI TJIFOKO3bI, IIPOSKIIMK Xeyopca, d., B -daHOMCPHBI I'’'TFOKO3bI.

XUMHYECKHUE CBOKWCTBA IJIFOKO3bI: PEAKLMU C YYACTUEM CIIUPTOBBIX U albICTUIHON
TPyII, CHOUPTOBOE M MOJOYHOKHUCIOE OpoxkeHue. I[IpumeHeHUE TIIIOKO3bI, €&
3HAYEHHE B KU3HECITECITHbHOCTH OPTaHU3Ma.

Jucaxapuasl: caxapo3a,  MajbTO3a U JIAKTO3a. BoccranasinuBaronue
Y HEBOCCTAHABJIMBAKOIIKUE Jaucaxapuabl. [uapomm3 aucaxapuaoB. Haxoxnaenue
B IIPUPOJIE U IPUMEHEHUE.

[Tonucaxapuapl: Kpaxmaj, TJIMKOT€H W Leiunoio3a. CTpoeHne MaKpOMOJEKYJ
KpaxmaJa, IJIMKOTeHa U LEeJUTI0N03bl. PU3nYecKrue CBOMCTBA KpaxMalia U LEJUTFOI03bL.
XUMHUYECKHE CBOMCTBA Kpaxmajia: THAPOJIA3, KAUYECTBEHHAs pEAKLIMS C HOIOM.
XUMHUYECKHE CBOWMCTBA IEIIIONO3bI: THUAPOIN3, TOJy4YeHHE S(PHUPOB IEIUIIOIO3HI.
[TonsiTne 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN MIEIK).

OKCNEPUMEHTAIbHBIE METOJIl  M3YYEHHMS BEIIECTB M HUX MPEBpAICHUI:
PacTBOPUMOCTb PA3JIUYHBIX CIOUPTOB B BOJE, B3AMMOJCKUCTBHUE ATAHOJIA C HATPUEM,

OKHCJICHHE 3TUJIOBOTO CIHMPTA B albJETH] HA PACKAIEHHOW MEIHON MPOBOJOKE;
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OKHUCJIEHHE JTWJIOBOI'O CHUPTAa JIUXPOMATOM Kaius (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPUATIOB); KAYECTBEHHbIC pEaKUUU Ha albJIeruabl (C THIAPOKCUIOM
muammuHcepeopa(l) u ruapokcugom meau(ll)); peakmus rmIepuHa ¢ THAPOKCHUIOM
meau(ll); xumudeckue CBOICTBAa pacTBOpa YKCYCHOM KHCIIOTBHI; B3aUMOJICHCTBHE
pacTBopa TIOK03bI ¢ ruapokcuaoM meau(Il); B3aumopeiicTBue kpaxmana ¢ MOJIOM;
pelIeHre YKCIIePUMEHTaIbHBIX 3aa4 1o TeMaM «CriupThl U penonby. «KapooHoBsie
KHUCJIOTHL. CII0KHBIE 3(DUPBI».

A3oTcoaep:kaniue OpraHu4ecKue CoeMHEHUs

AMUHBI — OpraHM4eckue Mpou3BoJAHbIe ammuaka. Kiaccudukauus amMuHOB:
anuQpaTUYECKUe U apOMaTUYECKHE; IEPBUYHBIC, BTOPUUHBIE U TpeTHYHbIe. CTpoeHUE
MoJIeKyJ, oOmias ¢opmyisa, MU30MEpusi, HOMEHKIaTypa U (PU3MUECKHE CBOICTBA.
XYWMHYECKOE  CBOMCTBA  anu(aTHUYEeCKMX  aMHUHOB:  OCHOBHBIE  CBOICTBA,
ANKWIMPOBAHNE, B3AUMOJCHCTBHE NIEPBUYHBIX AMHUHOB C a30TUCTOM KucioTo. Conu
ANTKUJIAMMOHMUSL.

AHUIIMH — TIpPEeACTaBUTENIb aMHUHOB apoMaTH4ecKoro psiaa. CTpoeHue aHWIMHA.
B3aumHoe BiusiHUE TPYIIT aTOMOB B MOJIEKYJIe aHMWINHA. OCOOEHHOCTH XUMUYECKUX
CBOMCTB aHWIMHA. KaueCcTBEHHBIE peaKIuy HA AaHUJIVH.

CnocoObl modyyeHuss W TOpuMeHeHue anudartuyeckux amuHoB. IlomyudeHue
aHWJIMHA U3 HUTPOOCH30JIa.

Amvunokuciotel. Homenknatypa u uzomepusi. OtTlenbHble NPEACTABUTENH Ol

AMHMHOKHMCJIOT:. TIJIMIIMH, aJIaHHH, d)eHI/IJ'IaJIaHI/IH, CCPpHH, TJIYyTaMHWHOBAasja KHCJIOTA,

JIUM3HUH, HIHMCTCHH. OnTryeckas HN30MCpHUA  aMHMHOKHMCJIOT. D-u | -aMHMHOKHCIIOTEI.

dusnyeckrue CBONMCTBA AMHWHOKHCIOT. XMMHYECKHWE CBOMCTBA AMHUHOKHCIIOT Kak
aM(OTEpHBIX OPraHUYCCKUX COCAMHEHUN, PEaKIHsl IMOJUKOHICHCAIIUU, 00pa30oBaHue
NEeNTUAHON CBsI3U. buosornueckoe 3HaueHWE aMUHOKHUCIOT. CUHTE3 M THUAPOJIU3

IIENTUIOB.
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benku kak mnpuponaHble mnoauMepsl. llepBuyHas, BTOpUYHAs W TPETHYHAA
CTpyKTypa OenkoB. XUMHYECKHE CBONCTBAa OEIKOB: THAPOIN3, JIEHATypalus,
KaueCTBEHHbIE PEAKIIMU Ha OCJIKHU.

IlonsaTue 00 a30TCOACPKAIMMX T'CTCPOLUKINYICCKUX COCIMHCHUAX.

[IupuMHUAMHOBEIE M NYPUHOBBLIC OCHOBaHHUsSA. HYKIEHMHOBBIC KHCJIOTHI: COCTaB,

CTPOCHUEC U OuoJiormyeckas POJIb.

ODKCHEPUMEHTAIbHBIE METOABl H3YyYEHUsS BEIIECTB W WX MPEBPAILICHUN:
pacTBOopeHHe OCIKOB B BOJIe;, JACHATyparus OCJIKOB IpHW HAarpeBaHUH; I[BETHHIC
peakiuu Ha  O€JIKM; pEIICHUWE HJKCIEPUMEHTAIbHBIX 3a7ad4 [0 TeMaM
«A3oTcoaepKalMe OPraHUYEeCKHE COCIUHEHUs» U «Pacrmo3HaBaHue OpraHnMYecKux
COCJIMHCHU.

BbicokoMosIeRyIsIpHbIE COCIUHEHUS

OCHOBHBIC TIOHSITUSI XUMHHM BBICOKOMOJIEKYJISIPHBIX COEAUHECHHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJUMEPU3ALUU, CPEIHSAS MOJICKYJIApHas
Macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJEKYJISIPHBIX COCAUHECHUN —

nmojaumMepunsaisa H IMOJIMKOHACHCAILIUA. IIpeacTraBiaeHUE O CTEPEOPETYIIPHOCTH

)41 H&,Z[MOJICKVHHDHOIZ CTPYKTYPC NOJINMCPOB, 3aBUCHMMOCTD CBOMCTB IHOJINMCPOB OT UX

MOJICKVJIAIPHOI'O M HAAMOJICKYJIAPHOT'O CTPOCHMUA.

[Tomumepubie  matepuanbl.  [lmactmaccesl  (MOMUATHIICH,  MOJMIPOIUIICH,
MOJIMBUHWIXJIOPU,  TOJUCTHPOJ,  MOJUMETHIMETAKpUIAT,  IMMOJUKapOOHATHI,
noMATHWICHTEpedTanaT). Y THiIn3anus 1 nepepadboTka miacTHka.

DnacTOMephbl: HATYpPAJIbHBIA KaydyK, CHHTETHUECKHE Kayuyyku (OyTaJIHEeHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIUKOHBI. Pe3nHa.

Boiiokna: HaTypasibHbIE (XJIOMOK, WIEPCTh, MIENK), HUCKYCCTBEHHBbIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KApOH U JIABCaH).

HOHI/IMGDBI CriciaJIbHOI'O HAa3HA4YCHUA (Ted)J'IOH, KCBJIAP, JJICKTPOIIPOBOIAINNEC

NOoJINMMCEPBHI, 6I/IOD33JIaFaCMLIC HOJII/IMGDLI).
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OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHUsI BEIIECTB M UX MPEBpaAlICHUN:
O3HAKOMJIEHHUE C 00pa3laMu MPUPOJHBIX W HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
KAy4yKOB; pEUICHWE OJKCIEPUMEHTAJIbHbIX 3adad 1o Teme «Pacno3naBanue
IJJACTMACC U BOJIOKOH).

PacuéTHble 3aa4un

Haxoxnenue MosexyIsipHON (pOopMyIibl OpraHUYeCKOTO COSAMHEHUS 10 MACCOBBIM
JOJIIM 3JIEMEHTOB, BXOJSIIUX B €r0 COCTAaB; HAXO0XKJECHUE MOJEKYJISIPHON (POpMYJIbI
OpPraHUYECKOTO COeIMHEHuss Mo Macce (00bEMY) MPOAYKTOB CrOpaHUs; IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) NPOAYKTOB PEAKUUU W/UIM HCXOIHBIX
BEIIIECTB; YCTAHOBJICHUE CTPYKTYpHOH (POPMYJIbI OPraHMYECKOro BeEIIeCTBa Ha
OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIIOCOOOB IOJIyYEHHUS; OMPEICIICHUE JI0JIU
BBIXO/1a IPOAYKTA PEAKLUU OT TEOPETUUECKH BO3MOKHOTO.

MesknpeaMeTHbIE CBSI3H

Peanuzanuss MeXnpeaMETHBIX CBA3C€M IIPU HM3YYECHUM OPraHUYECKOM XHUMUU
B 10 kyjacce ocymiecTBisIeTCSl Yepe3 HCIOJb30BAaHME KaK OOIIHWX EeCTECTBEHHO-
HAay4YHBIX TMOHSTUH, TaK W TMOHITUH, MPUHATBIX B OTAEJIBHBIX MpPEIMeETax
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOmme ecTeCTBEHHO-HAyYHbIE TOHATUS: SBJICHHE, HAyYHbIH (pakT, TUIIOTE3a,
TEOpUsl, 3aKOH, aHajdu3, CHUHTE3, Kiaccudukaius, HaOI0JeHUEe, H3MEpPEHHE,
3KCIIEPUMEHT, MOJIEJIb, MOJICIIUPOBAHHUE.

@dusuKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, JHEPIETUUECKUAN
YpOBEHb, BEILECTBO, TEJIO, 00bEM, arperaTHO€ COCTOSHUE BEIeCTBa, (pU3MUecKHe
BEJIMYMHBI, €AUHULIBI U3MEPEHUSI, CKOPOCTh, SHEPTHUs, Macca.

buonorus:  kierka, opraHum3M, JKOcHUCTeMa, Ouocdepa, MeTaboOIU3M,
HACJICJICTBEHHOCTh, aBTOTPO(HBIM M TETEPOTPO(PHBIA THUI THUTAHUSA, OpPOKEHHE,
dboTocuHTE3, IbIXaHUE, OCJIKH, YTIIEBOIbI, )KUPbI, HYKJICHHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadusi: mose3Hpie NCKOMIAEMbIE, TOTUIHABO.
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TexHonorus: IMUOICBBIC MMPOAYKTBI, OCHOBBI PALMOHAJIBHOI'O IIMTAHHA, MOIOIIHC

cpecacTBa, MaTCpPHAJIbl U3 UCKYCCTBCHHBIX U CHHTCTHYCCKUX BOJIOKOH.

11 KITACC «OBHIASA U HEOPTAHUYECKASA XUMUS»
BA30BbII YPOBEHDb
Teopernueckne 0CHOBbI XUMMU

XUMUYeCKUil 3eMeHT. AToM. Sipo aToMa, U30TOMbl. DJIEKTPOHHAs 00O0JIOUKA.
DHepreTUYeCKre YpOBHH, IMOIYpPOBHU. ATOMHBIC OpOWTanmu, S-, P-, 0-3JIEMEHTBI
Oco0OeHHOCTH pachpesesieHusl 3JIEKTPOHOB MO OpOUTaIsiM B aTOMax 3JIEMEHTOB
HEPBBIX YETHIPEX NEPUOAOB. DIEKTPOHHAS KOHPUTYpALIUs aTOMOB.

Ilepnonnueckuit 3akoH u llepuoanueckas cucrema XUMUYECKHX dnemeHToB /. 1.
MenpgeneeBa. CBA3b NEPUOAMYECKOTO 3akoHa U Ilepruoanveckoil CUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa ¢ COBpEMEHHOW TEOPUEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XHMHMYECKHX DJEMEHTOB U
o0pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BELIECTB MO IPyIIaM U Neprogam. 3HaueHHe
IIEPUOANYECKOI0 3aKOHA B Pa3BUTHU HAYKHU.

CrtpoeHue BeliecTBa. XUMUYECKasi CBsA3b. BUIbI XUMHUECKOU CBSI3U (KOBaJECHTHAs
HEeMoJIApHAss W TIOJISIpHAsi, WOHHAs, MeTauimueckas). MexaHu3aMbl 00pa3oBaHMS
KOBQJIEHTHOM  XMMHUYECKOM CBsI3u  (OOMEHHBIA M JIOHOPHO-aKIENTOPHBIN).
Bonopoanas cBsizb. BaJleHTHOCTE. DNEKTPOOTpULIATENIBHOCTE. CTENEHb OKUCIIEHUS.
NoHbI: KAaTUOHBI U AHHOHBL.

BemectBa MOJEKYISIPHOIO W HEMOJIEKYJIPHOTO CTPOEHUS. 3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTBA. [HMbl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEILECTB OT THUIA KPUCTAJUIMYECKON PEIIETKH.

[lonatne o pucnepcHeIX cucTteMax. VICTMHHBIE W KOJUIOMIHBIE PACTBOPBI.

MaccoBasi J10Jisl BEIIECTBA B PaCTBOPE.
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Knaccudukanus HeopraHnueckux coeanHeHunid. HoMeHkmaTypa HEOpraHU4eCKHX
BELIECTB. ['eHeTHuecKkass CBA3b HEOPraHWYECKUMX BEUIECTB, NPHUHAICKAIIUX K
Pa3IMYHBIM KJIACCAM.

Xumuueckas peakuus. Knaccupukanus XMMUYECKUX PEAKIM B HEOPTaHUYECKOU
U OPTaHWYECKOW XMMHH. 3aKOH COXPAHEHHUs MacChl BELIECTB; 3aKOH COXPAaHEHUS U
IIPEBPAILECHUS] SJHEPTUN IIPU XUMAYECKUX PEAKLIUSX.

CKopocTh peakuuu, €€ 3aBUCHUMOCTh OT pa3iHuHbIX (akTopoB. OOpaThMmbie
peakmuu. XuMHUecKoe paBHOBecHe. DakTOpbl, BIMAIOIIKAE Ha COCTOSHUE
xuMu4eckoro paBHosecus. [Ipunnnn Jle [latense.

Onexrponutnueckas auccounanus. CunbHble n cialOble snexkTpoauTsl. Cpena
BOJHBIX pAacTBOPOB BEIICCTB: KHUCJAs, HEWTpalbHas, IienoyHasd. [loHatue o

BoJIOpojiHOM mokasarene (pH) pactBopa. Peaknuu nonHoro ooOmena. ['maposus

HCOPraHMYCCKHNX N OPIraHNMYCCKHMX BCIIICCTB.

OKMCIIMTEILHO-BOCCTAHOBUTEILHBIC PCaAKIUU. IlonsTHEe 00 QJICKTPOJIN3C

pacIIaBOB U pacTBOPOB coJiei. [ [puMeHeHne dIeKTpoaImnsa.

OKCHEpUMEHTAIIBHBIE METOAbl M3Yy4YEHHMS BEIIECTB MW WX IPEBpaALICHUIL:
nemoHcTpauus Tadmuy «llepuoanueckas cuctema XuMU4eckux syeMmentoB [I.M.
MenneneeBa»; H3yd4eHHE MOJENEH KPUCTAUIMYECKUX PEIIETOK; HAONIOACHUE H
ONHCaHUE JEMOHCTPALMOHHBIX U Ja0OpaTOPHBIX OMBITOB (Pa3lioKEHUE IMEPOKCHIA
BOJOpPOJa B MIPUCYTCTBUM KaTaau3aTopa, ONPENEIICHUE CPEbl pACTBOPOB BEIIECTB C
MOMOUIbI0 YHUBEPCATHHOIO MHIMKATOPA, PEAKIMHM MOHHOTO OOMEHA); MpPOBEACHHE
MpaKTUYECKON paboThl «BiusHue pa3nudHbIX (PAKTOPOB HA CKOPOCTh XUMHYECKOM

peaKIm.

PacuyéTHble 3a7aun
Pacyétel Mo ypaBHEHUSIM XMMHUUYECKUX PEAKIUK, B TOM YUCIE TEPMOXUMUUYECKUE

paC‘-IéTBI, paC‘-IéTBI C UCITIOJIB30BaAHUECM ITOHATHA «MACCOBas JOJIA BCIICCTBA».

55



Heopranuyeckasi xumusi

Hemeramnel. Tlonoxxenne HemetamwioB B Ilepronuueckoil cucTeMe XUMHUYECKHUX
anementoB J[.MI. MenaeneeBa U OCOOEHHOCTH CTpOEHUsA aToMoB. Dusznueckue
CBOMCTBAa HEMETAJIOB. AJUIOTPONUSI HEMETAUIOB (Ha MpUMEpPE KHUCIOpOAa, CEpHI,
dbocdopa u yriaepona).

XUMHUYECKHE CBOMCTBA BaXXHEUIIMX HEMETAJIOB (TajJOreHOB, CEphbl, a30Ta,
docdopa, yriiepoaa u KpeMHHUSI) U UX COCTUHEHUH (OKCHUIOB, KUCIOPOICOAEPKAIIINX
KHCJIOT, BOJOPOJIHBIX COCTUHCHUI).

[IprmMeHeHnEe BaXXKHENIIINX HEMETAJIJIOB U UX COCAMHEHHUM.

Meramnel. Ilonoxkenne MeramoB B Ilepuoguyeckoil CuUCTEME XUMHUYECKHX
sanemeHToB JI. . MenneneeBa. OCOOEHHOCTH CTPOCHUS DIIEKTPOHHBIX 000JIOYEK
aToMOB MeTauioB. OOmme ¢usndeckue cBoiicTBa MeTauioB. CIUIaBbl METAIIOB.
DJIEKTPOXUMHUYECKUHN PsiJT HAMPSIKEHUN METAJIJIOB.

XUMHUYECKHUE CBOMCTBA BAXXHEUIITUX METAIIIOB (HATPUM, KaJui, KaJbI[Uid, MarHuii,
ATIOMUHUH, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHECHUI.

OO6mue crnocoObl TMoaydeHHs MeTauioB. Meramnyprus. Koppo3us MeTauios.

Cnoco0bl 3a1UTh OT KOppo3un. IIpruMeHeHre MeTaioB B ObITY U TEXHUKE.

OKCIEpUMEHTANbHBIE METOJbI N3YyUYEHHS BELIECTB M UX MPEBPALICHUN: U3YUYEHUE
koekuun  «MeTtainel WM CIUIaBb»,  OOpa3lOB  HEMETAUIOB;  pELICHHE
HKCIIEPUMEHTAJIbHBIX 3a7la4; HaONIOJIEHWE W ONMCAaHWE JEMOHCTPALMOHHBIX MU
71a00paTOPHBIX OMNBITOB (B3aMMOJIEUCTBHE THAPOKCHJIA ATIOMUHHUS C PACTBOpaAMHU

KHCJIOT U HlGJIO‘-IGfI, Ka4CCTBCHHBIC PCAKIIMHU HAa KaTHOHBbI MeTaJ'IJ'IOB).

PacuéTHble 3a7aun

Pacuérel maccel BemiecTBa MM OOBbEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIH O0BbEMY OJIHOTO M3 YUYaCTBYIOIIMX B PEaKIUU BEIIECTB;
pacy€Tsl Macchl (00bEMA, KOJMYECTBA BEILECTBA) MIPOIYKTOB PEAKLIUH, €CIIU OJTHO U3

BCHICCTB UMCCT IMPHUMCCH.
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XuMHs U KU3HDb

Ponp xumMum B oOecredeHUH SKOJOTUYECKOW, DHEPreTHUEeCKOM U MHINEeBOU
0e30MacHOCTH, PAa3BUTUU MeTUIUHBI. [loHSTHE O HaydHBIX MeToJaxX MO3HAHUSA
BEIIECTB U XUMUYECKHUX PEAKIIHM.

[IpeacraBnennss 00 OOMMX HAYYHBIX MPHUHIUIAX MPOMBIIIICHHOTO MOJIYYCHUS
BAYKHEUIIINX BEIIECTB.

UenoBek B MUpE BEHIECTB U MATEPUAIOB: BAXKHEUIIINE CTPOUTEIIBHBIE MAaTEPHUAIIbI,
KOHCTPYKLIMOHHBIE MaTE€pUaNIbl, KpPACKH, CTEKJIO, KepaMHuKa, MaTepualbl I
AJIIEKTPOHUKH, HAHOMATEPHUAJIbl, OpPraHUYECKHUE U MUHEPAIbHBIC YI00PEHHUS.

XuMHsT H 3J0pOBbE YEJIOBEKA: IIpaBWia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
IpenaparoB; MpaBuiia 6€30MacHOTO MCIOJIb30BAHUS MPEMapaToB ObITOBOW XUMHH B
MMOBCETHEBHOM KU3HU.

MesknpeaMeTHbIE CBSI3H

Peanuzamus MeXnpeIMeTHBIX CBA3CH MPH U3YYEHUHW OOIeld W HEOpraHUYeCKOou
xuMud B 11 Kjacce ocyliecTBIIsSIETCSl Yepe3 UCTI0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TOHSATHM, TaK W IOHSITUU, SIBISIFOIIMXCSA CHUCTEMHBIMHU JUISI OTIEJIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO KA.

OO6mre ecTeCTBEHHO-HAYYHBIC MIOHATHS: HAyYHbIN (haKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalM3, CHUHTE3, Kiaccuukanus, NEPUOJUYHOCTh, HAOIIOJIEHUE, DKCIEPUMEHT,
MO/JICJINPOBAHUE, U3MEPEHNUE, SIBJICHUE.

®du3uKa: MaTepus, dHEPrus, macca, aToMm, 3JIEKTPOH, MPOTOH, HEWTPOH, HOH,
M30TOI, PAJMOAKTUBHOCTb, MOJICKYJa, SHEPreTUYECKUN YPOBEHB, BEIIECTBO, TEJO,
00bEM, arperaTHOE COCTOSIHME BEIIEeCTBAa, (PU3MYECKUE BEIMYMHBI U EIUHUIIBI UX
U3MEPEHUSI, CKOPOCTb.

buonorus: kimerka, opraHu3M, 3KOCUCTeEMa, Onocdepa, Makpo- U MUKPOIIIEMEHTHI,
BUTAMHHBI, OOMEH BEIIIECTB B OpPTraHu3Me.

FGOFpa(I)I/Iﬂl MHHEpAJIbl, T'OPHBLIC MOPOALI, IIOJC3HBIC HNCKOIIAE€MbIC, TOILIMBO,

peCypcChl.
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TexHomorus: XuMHYecCKas IIPOMBINIJICHHOCTb, MCTAJUIYPrusd, IIPOU3BOACTBO
CTPOUTCIIBHBIX MATCPHUAJIOB, CEIBbCKOXO031MCTBEHHOE IMpOU3BOACTBO, IIHIICBAA
IMPOMBIIIJICHHOCTD, Q)apMaHGBTI/I‘-ICCKaH IMPOMBIIIJICHHOCTD, IMIPpOU3BOACTBO
KOCMCTHYCCKUX  IIPCIaparoB, IMPOHU3BOACTBO KOHCTPYKHOMOHHBIX MAaTrcpuajioB,

QJICKTPOHHAA IIPOMBINIJICHHOCTb, HAHOTCXHOJIOT'HH.

11 KIIACC «OBIIASA U HEOPTTAHUYECKASA XUMUSA»

YIJIYBJEHHBIN YPOBEHb

Teoperuyeckue 0CHOBbI XMMHHU
Atom. CocTaB aTOMHBIX Si7iep. XUMUYECKUN 31EMEHT. M30TOIbI.

KODHVCKVHHDHO-BOHHOBOﬁ AYaJIni3M, JIBOMICTBEHHAs IIpupoaa  3JICKTPOHA.

CtpoeHue 5JIEKTPOHHBIX O00O0JIOYEK AaTOMOB, KBAHTOBBIC YHUCIA. DHEPreTHUUYECKHUE

YPOBHH W TMOIypoBHU. ATomHbIe opOutamu. Kriaccudukamms XUMHUYSCKHX

aJIeMeHTOB  (S-,p-,d-,f-amemenTs). PacmpeseiieHne 3J€KTPOHOB 10  ATOMHBIM

opOuTaNsiM; OPUHIMII MUHUMYMa JHepruu, npuHimn [laynu, npaBuio XyH7a.
DOneKTpOHHBIE KOHPUTYpAIlMd aTOMOB 3JIEMEHTOB MEPBOTO—UETBEPTOTO MEPHOIOB
B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, SJIEKTPOHHBIC KOH(PUTYpAIIH NOHOB.

[loHsiTHE 00 OHCPI'NH HOHU3aII1H1 OHCPIMH CpoacCTBa K 3JICKTPOHY.

DJNIEKTPOOTPHULIATEIHHOCTD.

Ilepuonnueckuit 3akoH u Ilepuomnueckas cucreMa XUMHUYECKUX JJIEMEHTOB
JI. . MenneneeBa. Csizb mnepuoguyeckoro 3akoHa u Ilepronuueckoil cuctembl
XMMHUYECKUX  DBJIEMEHTOB C  COBPEMEHHOM  TEOpPUEH  CTPOECHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB XUMHYECKUX JIEMEHTOB M 00pa3yeMbIX HUMHU
MPOCTHIX U CIIOKHBIX BEIIECTB MO TPYIIaM U NepruoaaM. 3HaYEHHUE NEPUOANIECKOTO
3akoHa /1. 1. Menaeneena.

XuMHudeckass CBSI3b. BmuIpl XHMMHWYECKOM CBSA3M: KOBaJICHTHAs, MOHHA,
MeTainyeckas. MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOM CBSI3M: OOMEHHBIN
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U JIOHOPHO-AaKIENTOPHBIN. DHeprusa U JuHa CcBA3U. [1oJspHOCTH, HANPABICHHOCTH
Y HacChIIAEMOCTh KOBAJIEHTHOW cBs3u. KpartHele cBsi3u. BopoponHast CBs3b.
MexXMONEKYJISIPHBIE B3aUMOICVCTBHS.

BaneHTHOCT M BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. FI/I6DI/I,ZII/I38,HI/ISI ATOMHBIX

opOutaneii. CBA3b 3JIEKTPOHHON CTPYKTYpbl MOJIEKYJ C HMX TI€OMETPUYECKHM

CTPOEHHMEM (Ha IIPUMEPE COENUHEHUN 3JIEMEHTOB BTOPOIO NIEPHOAA).
IIpeacraBineHre O KOMIUIEKCHBIX coeluHeHHsAX. CocTaB KOMIUIEKCHOTO HOHA:

KOMHJ’I@KCOO6pa3OBaTCJ'IB, JIUTaHAbI. KoopaunamuonHoe umcyio. HomeHkinatypa

KOMIUICKCHBIX  COCJIMHCHUI. 3HaYeHUE KOMIIICKCHBIX coequHeHun. IlonsaTue

0 KOOpAMHAIIMOHHON XHMMUHM.

BemectBa ~ MOJEKyJISIpHOTO M HEMOJIEKYJSIPHOTO  CTpoeHus.  Tumbl
KPUCTAUIMUECKUX PEIIETOK (CTPYKTYp) ¥ CBOMCTBA BEIIECTB.

Ilonsitue o OUCIICPCHBIX CHCTCMAX. HctunHbie PaCTBOPBLI. IIpencraBiacHue

O KOJUIOWJHBIX pacTtBopax. CrnocoObl BBIPAKEHHUS KOHLEHTPALUMU pPaCTBOPOB:
MaccoBasi [J0JIs BEIIECTBA B PACTBOPE, MOJSApHas KOHLEHTpauus. HaceliieHHsie
Y HEHACBILLIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucramnoruaparsl.

Knaccudukanus u HOMEHKIaTypa HEOPraHMYECKHMX BEUIECTB. TpHBHANbHbBIC
HAa3BaHMS OTHAEIIbHBIX IPEACTABUTENICEH HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUYECKHMX pEaKlIMid B HEOPraHMYECKOM U OpraHuYecKOu
XUMUHU. 3aKOH COXPAHEHHUS MAacChl BELIECTB; 3aKOH COXPAHEHUS W IPEBpAILCHHS
SHEPrUM MpPH XUMHUECKUX peakuusx. TemnoBele 3PPEeKThl XUMHUECKUX pEaKUui.
TepmoxumMu4eckre ypaBHEHUSI.

CKopocTh XMMHYECKON peakiu, €€ 3aBUCUMOCTh OT pPAa3IUYHBIX (HaKTOPOB.
I'omorenHsIe U reTeporeHHble peakuuu. Karanus u kataims3aTopsl.

OOpatumble M HeOOpaTUMBbIE peakUMU. XHUMHUYECKoe paBHOBecue. KoHcraHTa

XUMHUYCCKOI'O PABHOBECHI. CDaKTOpBI, BJIMAOMINEC Ha II0JJOXKECHHC XHMHYCCKOIO

PAaBHOBCCHsA: TEMIICpATypad, AABJIICHUC W KOHICHTPAHWM BCIICCTB, Y4YaCTBYIOIIHX

B peakuu. [ Ipunnun Jle Hlarense.
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Onexrponurnyeckas aucconnanus. CwibHble U cialble IEKTpoauThl. CTeneHb

JUuCCconuralmnu. HMoHHO€ TpOU3BEICHUE BO/IbI. Cpezla BOJHBIX PpAaCTBOPOB: KHUCJIOTHA,

HeHTpanbHas, meao4yHas. Bomopoauerit nokasatens (PH) pactBopa. ['maponus cosei.
Peakiiuu nonHoro oomMeHa.

OKUCINTETLHO-BOCCTAHOBUTEIIbHBIE peakiuu. CTeneHb okuciaeHus. OKUCIUTENb
U BOCCTaHOBUTENb. lIpomecchl OKHCIEHHSI W BOCCTaHOBJIEHHUs. BaxHeunmmue
OKUCJIUTENA M BOCCTAHOBUTEIM. METON dJIEeKTpOHHOro OanaHca. OIEKTPOJIU3
pPacTBOPOB U PACILIABOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3y4YeHHUsI BEIIECTB U WX MpEeBpallcHUM:
pa3lIoKEHHE MEPOKCHUJA BOJAOPOJa B NPUCYTCTBUM KaTalu3aTopa; MOJEIH
KPUCTAJUIMYECKUX PEIIETOK; MPOBEJICHUE PEAKIUM MOHHOTO OOMEHA; OIpe/eeHue
cpeabl PacTBOPOB C TMOMOIIBK) HWHIMKATOPOB; HM3YYEHUE BIUSHUS PA3TUUHBIX
(GakTOpoB Ha CKOPOCTh XUMHUYECKOHW pEaKIUH U TMOJOKEHHE XHUMHYECKOIro
PaBHOBECHS.

Heoprannyeckasi Xumus

[Tomoxenne HemetayioB B IlepnoanMYEecKol CHCTEME XUMHYECKUX BJIEMEHTOB
. . MengeneeBa u 0COOCHHOCTH CTpOEHUSI MX aToMOB. DU3MYECKHE CBOICTBA
HEMETaJVIOB. AJLTIOTPOINHS HEMETAIOB (Ha MpUMEpe KHUCIopoja, cephl, ¢gocdopa
U yriiepoja).

Bonmopon. Ilomyuenue, ¢usumyeckue U XMMUYECKHE CBOMCTBA: peEaKIuu
C METAUIAMU Y HEMETAJJIAMHU, BOCCTAHOBUTEJILHBIE CBOMCTBA. | Mapuabl. ToIIMBHbIE
3JIEMEHTBL.

lamorensl. Haxoxmenue B mpupojie, CHOCOObl TOJNYyYeHHs, (U3HUECKHUE
U XHUMHUYECKUE CBOMCTBA. ['amoreHoBoopoabl. BaxkHelne KUCIOpOaCOAEpKaIIne
coenMHEeHMs TanoreHoB. JlabopaTopHble W TPOMBIIUICHHBIE CIIOCOOBI TOMYyYCHUS
rajgoreHoB. [ [pumMeHeHne rajJjoreHoB U X COCIMHEHHM.

Kucnopon, o30H. JlaboparopHble ¥ NPOMBIIUIEHHBIE CIOCOOBI  MOJYYEHHS

KHcJjopoaa. dusznueckue U XUMHUYSCKME CBOMCTBA U IIPUMCHCHUC KHUCJIOpPO/Jda
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1 030Ha. OKCUABI U IEPOKCU/IBL.

Cepa. Haxoxnenue B npupojie, crnocoObl MOJIydYeHus, PU3NIECKUE U XUMUUECKHE
cBoiictBa. CepoBomopos, cyinbdunbl. Oxcun cepoi(IV), okenn cepoi(VI). Ceprucras
U CepHas KUCIOTHI U UX coi. OCOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI. [IpumeneHue
CEphI U €€ COCTMHEHU.

Azot. Haxoxaenue B mpupoe, CrocoObl MoxydeHus, Gu3nieckue 1 XuMUIECKUe
cBoiicTBa. AMMMAK, HUTpUAbL. OKcuabl a30Ta. A30THCTas U a30THAsE KUCIOTHI U UX
coid. OCOOEHHOCTHM CBOWCTB a30THOM KHUCIOTHL. IIpumeHeHue azora u ero
COEIMHEHUI. A30THBIE y100pEHUs.

®ochop. HaxoxneHue B npupoge, CHOcOObl  MOJMydeHUs, (puU3nUecKue
n xumuueckue cpoictBa. ®ochuasl u dochun. Oxcunbl docdopa, dochopHas

kuciora u eé coi. MeradbochopHas u nupodocdhopHas KUCIOTHI, (hochopucras

u__dochopHoBaructasg KUciIOThl. [Ilpumenenue ¢ochopa U €ro COeIUHEHUHU.

docdopHbie y1oOpeHus.

VYriepona, HaxoxJaeHue B Tpupoje. AIoTpomnHbie Moaudukanuu. Ouznyueckue
U XHMMHYECKHE CBOMCTBA MPOCTHIX BEIECTB, 00pa30BaHHBIX yriepoaoM. OKcunu
yraepoaa(ll), okcua yrnepona(IV), yronasHas kucinora u €€ coii. AKTUBUPOBAHHBIN

yrojp, aacopOums. PysnepeHsl, rpadeH, yriepojaHble HaHOTPpYOku. [IpuMenenue

MPOCTHIX BEIIECTB, 00pa30BAHHBIX YTJIEPOJOM, U €r0 COCTUHECHHUIA.
Kpemunii. Haxoxnaenue B npupoge, CHoocoObl MOMy4YeHUs, (PU3NUECKHE
u xumudeckue cBorcTBa. Oxcupa kpemuusA(IV), kpemHueBas KUCIOTa, CUIUKATHI.
[IprumeHenne kKpeMHus U ero coenHeHnd. CTEeKI0, €ro NoJIy4eHre, BUIbl CTEKIIA.
[Tomoxenne wmeramwioB B llepuogmyeckon cHUCTEME XUMHYECKHX JIIEMEHTOB.
OcoO6eHHOCTH CTPOCHHUS DJIEKTPOHHBIX 000JI0UEK aTOMOB METAJIJIOB.

PacnipocTpaHeHHE€ XMMHUYSCKUX DJIEMEHTOB-METAJIJIOB B 36MHOM KOPE.

Obume (¢uznyeckue CBONCTBa MeTaUIOB. [IpuMeHeHHe MeTaioB B OBITY
1 TexHuke. CIUTaBbl METaJIIOB.

DNEKTPOXUMHUECKUN s HAMpsDKeHUH MeTtaisioB. OO0mmMe crnocoObl MOMydYeHHs
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METAJUIOB: TUAPOMETAIUTYPTHS, MUPOMETALTYPrus, deKTpoMmeTamtyprus. [lonsarue
0 Koppo3uu MeTauioB. CriocoObl 3alUThl OT KOPPO3UHU.

O6mass xapaktepuctuka wMetamwioB [A-rpynnsl  Ilepuoanyeckoil  cUCTEMBI
XUMHUYECKUX 3yeMeHTOoB. Hatpuii u kanmii: nosydeHue, PU3nyeckue U XMMUYECKUe
CBOWCTBA, MPUMEHEHUE MPOCTHIX BEMIECTB U UX COCAUHECHUM.

O6mas xapakrepuctuka MetaioB IIA-rpynmber  Ileproguyeckoil  cUCTEMBI
XUMHUYECKUX 3JIEMEHTOB. MarHuit v KajublUii: oJlydyeHue, PU3ndecKue u XuMUYECKHe
CBOWMCTBAa, NMPUMEHEHHUE MPOCTHIX BEIIECTB M WX coeauHeHH. JKECTKOCTH BOJBI
U CIIOCOOBI €€ yCTpaHeHHUs.

AMIOMUHMI: TIONy4YeHUe, (PU3MYecKkue M XUMUYECKHUE CBOMCTBA, MPUMEHEHHE
MPOCTOTO  BEIIECTBA U €ro coeluHeHuil. AmdQOoTepHbIE CBOWCTBA OKCHAA
Y TUAPOKCHUA ATFOMUHHUS, TUAPOKCOKOMIIJIEKCHI aJTFOMUHUS.

OO6mass  xapakTepucTuka  MeTauioB  moOounbix  moarpymm  (b-rpymm)
[Teproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

duU3MUECKUE U XMMHYECKHE CBOMCTBA Xpoma U €ro coeauHeHuil. Okcuiabl
n ruapokcunabl xpoma(ll), xpoma(Ill) m xpoma(VI). Xpomarel U auxpomaThl, HX
OKHCJIMTENbHbIE CBOMCTBA. [lolyueHne u npuMeHeHne Xxpoma.

du3nyecKkne U XMMHYECKUE CBOMCTBA MapraHiia U €ro CoeIuHeHul. Baxxunenme
coenunenust mapranua(ll), wmapranna(IV), wmapranna(VI) wu  mapranua(VII).
[IepmaHranar kajms, €ro OKACIUTEIbHBIE CBOMCTBA.

du3MUeCKUe U XMMHUYECKHE CBOMCTBA JKeje3a U ero coeauHeHuid. OKCHUBbI,
ruapokcuasl U conu skene3a(ll) u sxeneza(Ill). Ilomyuenune u mpuMeHEHHE Kere3a
U €ro CILUIaBOB.

OuU3n4eCcKue M XMMHUYECKHME CBOMCTBA Meau U e€ coeauHenui. [lomydenue
Y IPUMEHEHUE MEIU U €€ COCITMHEHUM.

[{uHk: monyueHue, GU3NUECKre U XUMHUIECKUE CBOMCTBA. AM(OTEpHBIE CBONCTBA
OKCHJIa WU THAPOKCHAA IIMHKA, THAPOKCOKOMIUIEKCHI LHHKA. [IprMeHeHue LHHKa

U1 €ro COeUHEHUMH.
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DKCneprUMEHTAIBHBIE METOJbl U3YUYEHHS BEIIECTB M MX MPEBPALICHUN: U3yUYECHHE
o0pa3oB HEMETAJUIOB; TOpeHue cepsl, (ocdopa, xKeineza, MarHus B KHUCIOPOJE;
U3yYECHHE KOUIEKUMH «MeTtajuibl | CIUIaBbD»; B3aUMOJACHCTBHUE  IIEJIIOYHBIX
M IIEJOYHO3EMENIbHbIX  METANIOB C BOJOW  (BO3MOXKHO  MCIOJb30BaHHUE
BHUJIEOMATEPHAIIOB); B3aUMOJICHCTBUE IIMHKAa U JK€J€3a C PacTBOPAMH KHCIOT
Y 1IEJI0Yel; KAaUECTBEHHBIE PEAKIIMM HAa HEOPIraHWYECKUE AHUOHBI, KATUOH BOJIOPOJIA
U KaTMOHBl METAJJIOB; B3aWMOJEUCTBUE THAPOKCUIOB aJIIOMUHUA U LIMHKA
C pacTBOpamMu KHCJIOT W ILEJIOYEHN; PEIIEHUE DKCIEPUMEHTAJIBHBIX 3aa4 110 TEMaM
«l"anorens», «Cepa ue€ coequHeHUs», «A30T U PocPop W UX COCTUHEHHS,
«Mertaisl IIaBHBIX NOATPYII», «MeTauibl MOOOYHBIX MOATPYIII.

XHMUA U KU3Hb

Pounb xuMuu B 06€CieUeHNN YCTOMUMBOTO pa3BUTHSI YEIOBEUECTBA.

IloHATHE O HAyYHBIX METOAX ITO3HAHUA U METOLOJIOTMU HAYyYHOI'O UCCIIENOBAHUS.

HayuHble npyuHIUITBI OpraHn3aluyi XUMHYECKOTO IMTPOU3BOACTBA. [IpoMbIieHHbBIE

CHOCOOBI MOJYYeHUs BaXXHEMIIMX BEUIECTB (Ha MpHMepe MPOU3BOJCTBA aMMMAKa,

CEpHOM KHUCIOThI, MeTaHoja). [IpoMblluieHHble COCOOBI MOJYYEHUS METAIIOB

Y CIUIaBOB. XMMHYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH CPeAbl U €ro IOCIEICTBHSL.

HDO6J'I€M3 HeDGDa6OTKI/I OTXO010B 1 TOOOYHBIX IIPOAYKTOB. Ponb XUMHH

B 00€CIeYeHNH dHEPreTUYECKOM O0e30macHOCTH. [IpUHINIBI «3eJIEHONU XUMUM.

XuMus U 3I0pOBbE UesioBeKa. JIekapcTBeHHbIe cpencTBa. [IpaBuia ucnosib3oBanus
JIEKapCTBEHHBIX IIpenapaToB. Poyib XUMUU B Pa3BUTUU MEIUIIMHBI.

XuMUSl TUIA: OCHOBHBIE KOMIIOHEHTHI, THIIEBbIE J00aBKu. Ponb xumum
B 00€cCIeueHNH! MUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdroomepubie cpeactBa. beiroBas  xumus.  [IpaBuia
0€30I1acHOr0 UCIOJIb30BAHMS IIPEnapaToB OBITOBOM XUMHUH B TTIOBCETHEBHOM KU3HH.

XUMHS B CTPOUTENIBCTBE: BAXXHEUIIUE CTPOUTEIbHBIE MaTepuayibl (IL[EMEHT,
OCTOH).

Xumus B CeNTbCKOM X03siiicTBe. OpraHndecKkrie U MUHEPAIbHbBIE YI00PSHMS.
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COBpeMeHHBIe KOHCTPYKIOMOHHBIC MaTCpualibl, KpPaCKH, CTCKJIO, KCpaMHKa.

Marepualibl 415 SJICKTPOHUKH. HAaHOTEXHOJIOTHH.

PacuérHble 3a1aun

Pacuérel: Maccel BemecTBa WM 00bEMa Ta30B IO HU3BECTHOMY KOJIHYECTBY
BEIIIECTBA, MACCe WM 00BEMY OJHOTO U3 YUACTBYIOIINX B PEAKIIMH BEIIECTB; MACCHI
(0OBEMa, KOJTMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIUHU, €CIIU OJHO U3 BEIICCTB UMEET
MIpUMECH; Macchl (00bEMa, KOJTUIECTBA BEIIECTBA) MPOAYKTA PEAKIINH, €CIIH OJTHO U3
BCILIECTB JIAaHO B BHJIC PAacTBOpa C OMPEACIEHHOM MacCOBOM JI0JIeH pacTBOPEHHOTO
BEIIIECTBA; MACCOBOM JOJH M MOJIIPHOW KOHIICHTPAIIUH BEIIECTBA B PACTBOPE; JOJH
BBIXO/Ia TIPOYKTA PEAKIIUN OT TCOPETHICCKH BO3MOYKHOTO.

MesknpeaMeTHbIE CBS3U

Peanmzanus MeXNpeIMETHBIX CBS3€H MPU HM3YyYEHUH OOIICH W HEOpraHWYeCKOM
xuMuH B 11 Kmacce oCymecTBIISICTCS Yepe3 UCIIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TOHSATHH, TaK MW TOHATHUH, TMPUHATBIX B OTACHBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAyYHBIC IOHSATHS: SBJICHHE, HAy4YHBIM (pakT, THUIIOTE3a,
TEOpHs, 3aKOH, aHaju3, CUHTE3, KiaccHu(PUKamus, MEePpUOAUIHOCTh, HAOIOJEHUEC,
HU3MEPEHHE, IKCIIEPUMEHT, MOJICIIb, MOICIINPOBAHUE.

dusuka: MaTepus, MUKPOMHUP, MAaKpOMHUP, aTOM, JICKTPOH, IIPOTOH, HEUTPOH, HOH,
M30TOTBI, PAJUOAKTUBHOCTh, MOJICKYJIA, YHEPTETUYECKUA YPOBEHB, BEIECTBO, TEJO,
00bEM, arperaTHOE COCTOSIHHE BEIECTBA, MCAIbHBIN Ta3, (U3NUECKUE BEIUYHHEI,
SAVHUITBI U3MEPEHHMSI, CKOPOCTh, SHEPTHS, Macca.

buonorus: kimerka, opraHusM, »KocHcTema, Ouocdepa, MeTabonmM3M, MaKpo-
U MHKPODJICMEHTBI, OCJIKH, JKHUPBI, YTJIICBOJBI, HyKJICHHOBBIC KHUCIOTHI, (DEpMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MOTOK YHEPTUHU B IKOCUCTEMAX.

['corpadusi: MuHEpaibl, TOPHBIC TOPOJBI, ITOJE3HBIC HCKOMAEMbIC, TOIUIMBO,

PECYPCBI.

TexHomorus: XuUMHUYECKas MNPOMBINIJIICHHOCTL, MCTAJUIYPTHUA, CTPOUTCIILHBIC
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MaTcpHralbl, CEIIbCKOXO03SMCTBECHHOC IMpOU3BOACTBO, IMHOICBAA IPOMBIIIJICHHOCTD,
@apMaHCBTquCKaH IMPOMBIINIJIICHHOCTD, IMPOU3BOACTBO KOCMCTHUYCCKHUX IIPCIIAPATOB,
IMPOU3BOACTBO KOHCTPYKIMOHHBLIX MATCPpHUAIOB, JJICKTPOHHAA IMMPOMBINIJIICHHOCTD,

HaAHOTCXHOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O ITPEJIMETA «XUMM»

10 KITACC «OPTAHUYECKASA XUMMUS»

Ba3zoBblii ypoBeHb (1 yac)

Yrayo6aénnslii ypoBens (1+24aca)

Kon-Bo Kon-Bo
4acoB Paznen 1. TeopeTuueckne oCHOBBI opranndeckoit xumuu (3 1)\(94) 4acoB
34 Tema 1. Ilpenmer oprannyeckoii xumuu. Teopusi XMMHMYECKOI0 CTPOEHUSI OPTaHMYECKUX 94
COeHHEeHU
1| [Ilpeanmer  opraHMyeckod  XuUMHUU: €€

BO3HHUKHOBCHHUC, PAa3BUTHUC W 3HAYCHHUC B
IMOJIYYCHUHN HOBBIX BCIHICCTB H MATCPHAJIOB.

JIeMoHCTpalMu: — O3HaAKOMJICHHUC C

oOpasllaMi  OpPraHWYeCKHX  BEIIECTB |
MarepuajaMi Ha MX OCHOBE; — OIBITHI 10
MPEBPAILCHUI0 OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuu (IUIaBJICHUE, OOYIJIMBaHHE U

TOpEHHE).

9JI€KTpOHHO€ CTPOCHHUEC aToMa YTIJ€poJa: OCHOBHOC

1 BO30YKIEHHOE COCTOSTHUSA. BaleHTHBIE BO3MOXKHOCTH




aToMa YyriJiicpoaa. XyUMHYECKas CBS3b B OpPraHUYICCKUX

COEIMHEHUSX. Tunsl  rubpuaM3anun ATOMHBIX
opburaneil yriaepona.

MexaHu3Mbpl ~ 00pa3oBaHHs ~ KOBAJEHTHOM  CBSI3M
(oOMeHHBIN Y JIOHOPHO-aKLIETITOPHBIN). Tune

MepEeKpbIBAaHUSI AaTOMHBIX OpOUTANCH; G- U TT-CBSI3H.

Teopusi CTpOCHUSI OPraHUYECKUX COECIMHEHUU
A. M. bytnepoBa, €€ OCHOBHBIE MOJIOKECHUSI.

dbopmMyIbI

BelecTB. ['oMonorus, uzomepus. XumMuueckas

CTpyKTypHBIC OPraHUYECKUX

CBA3b B OpPraHH4YC€CKHX COCAUMHCHUAX —
OJUHAPHBIC M KPATHBIC CBA3HU. G- U T-CBA3H.

JlaGopaTOpHBIN  ONBIT: MOJEIUPOBAHUE

MOJICKYJI OPIraHNYCCKUX BCIICCTB.

Onunapnasi, nBoMHas W TpoWHas CBs3b. CrnocoObl
pa3pbiBa CBSI3€ B MOJIEKYJaX OPTraHUYECKUX BEIECTB.
0 CBOOOJTHOM HyKJIeopuie

ITonsitue panukane,

U dJIeKTpoduIe.
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CtpykrypHble  (QOpMyJIbl  PA3NIUYHBIX  BHUJOB:
CKeJIeTHasl.

Bunel nzoMepun: CTpyKTypHast, IPOCTPAHCTBEHHAS.

OnexkTpoHHBIE YG(EKTHI B MOJIEKYJIaX OPTaHUYCCKUX

COEIMHEHUN (MHIYKTUBHBINA U ME30MEPHBIN 3 (DEKTHI).

[IpencraBnenue 0 KJ1accuukanuu
opranMyeckux  BemiectB.  Homenknarypa
OPTraHUYECKUX COEAMHEHUI

(cuctemMaruyeckasi) U TpUBUAJIbHbIE Ha3BaHUS
BAKHENIINX IIPEACTABUTEIIEN KJIACCOB

OPraHUYCCKUX BCIICCTB.

OcobenHoctu U KJaccu(puKanms OpPraHUYECKUX
peakunii. OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIE PEAKIINU

B OPraHUYECKOU XUMHHU.

OKCIepUMEHTAIbHbIE METOAbl MU3yYEHUSI BEIIECTB M X
MpEeBpallleHU: KaueCTBEHHOE OOHapy>KeHHE Yyriepoja
Y BOJIOPOJia B OPraHUYECKUX BEIIeCTBaX. BBIYMCIICHHUS:

— OIIPELEICHUE MOJIEKYJIIPHOU bopmyibl
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OpPraHHu4YCCKOIro

BCHICCTBA 10 MaCCOBBIM J0JIIM

QJICMCHTOB, BXOAAIIIHUX B €TI0 COCTAaB.

Paznen 2. YraeBoaopoasl (14)\(40)

2y

Tema 2. [IpenenbHble YIJIeBOA0OPOAbl — AJTKAHBI, IUKJI0AJTKAHBI

64

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHM PSII.
MertaH 1 3TaH — MPOCTEUIINE NPEACTABUTEIN

AJIKaHOB: (PU3UUECKUE CBOMCTBA.

Homenkmnarypa u uzomepus ajikaHoB. DJIEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKaHOB,
sp3-rubpuam3anus aTOMHBIX OpOUTalel yriaeposa,

o-CcBA3b. KoH(OpMeEDEI.

JlemoHcTpanus: ®dusznueckrne CBOWMCTBA aJKAHOB
(pactBopuMoOCTb). [IpakTnyeckasipadbora  Ne 1.

[Tonydenune meTaHa ¥ U3y4EHHE €0 CBOWCTB.

MertaH 1 3TaH — XUMUYECKHE CBOMCTBA (peakinu
3aMeIleHUs U TOPEHHUs ), HAaX0XKACHHUE B IPUPOJIE,

IMOJIY4YCHHEC U IPUMCHCHHC.

XUMHUYECKHE CBOWCTBA AJIKAHOB: HW30MEPU3ALINH,
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ACTUAPHUPOBAHNA, OUKJIIM3alluH, IMAPOJIn3a,

KpekuHra. lIpencTtaBieHne 0 MEXaHU3ME pPEeaAKIHW

PaIUKaJIBHOTI'O 3aMCIIICHMA.

[uknoankansl. O0mas ¢popMyiia, HOMEHKIATypa U
nzoMepusi. OCOOEHHOCTH CTPOEHUS U XUMHYECKHUX
CBOMCTB MaubIX (LIMKJIONPONAaH, UUKIOOYyTaH) U
OOBIYHBIX

(LMKJIOTICHTAH, IIUKJIOT'CKCaH)

MAKJIOAJIKAHOB. CriocoOnbI

MOJTy4YCHUS u

IMPUMCHCHHNC UKIIOAJIKAHOB.

(6+1)u

Tema 3. HenpeaeabHble YIJI€BOI0POAbI:

AJIKCHBI, AJIKAJAUCHbI, AJIKUHBbI.

Tema 3. HenpeneabHble yIJ1eBoA0POAbI:
aJIKeHbl, AJIKAaJHEeHbI, aJIKHHbI (13+2)u.
Tema 6. 'aoreHnpou3BogHbIE

YIJ1€BOAOPOaAOB (44).

(17+2)4

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUI

psa.  OTWNEH W [OPONUIIEH —  OpOoCTEHIIne

MIPEICTABUTENN AJTKEHOB: (PU3NYECKHUE CBOWCTBA.

AnKeHBL: SP’rubpuamM3anys aTOMHBIX OpOHTaneih

yraepoaa, o- W 7w-cBi3u.  CTpyKTypHas W
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ICOMCTPHUUCCKAsA (LII/IC-TDaHC-) HN30MCpPHA.

Beruucnenusi: — HaxXO0XKAEHHE  MOJIEKYJIPHOMU 1P
GbopMyJIbl OpPraHUYECKOTO COEIUHEHHS IO Macce
(00BEMY) IPOTYKTOB CrOPAHHUSI.
OTWIEH U NPONUJIIEH — XUMHYECKHE CBOWCTBA 1

(peakiuu TUAPUPOBAHMUS, rajoreHupOBaAHUS,

rujpataiy, OKUCICHUS W MOJUMEpU3alIlun),

noxy4yeHue u npumenenue. llpaktuyeckas padora

Ne 1. Tlonydenue >TuiIeHa U U3yYEHHUE €TO CBOMCTB.
XUMHUYECKHE CBOMCTBA AJIKEHOB: 3aMEILICHUS B O- 1
MOJIO)KCHUE TPHU JIBOMHOM CBs3W. lIpencraBieHne
0 MEXaHU3ME peakuuu AIIEKTPODUIBHOTO
IIPUCOEIMHEHHS.
Tema 6. I'amoreHNpou3BOAHBIE YTIEBOJAOPOIOB 1

(luac u3 4): DIJIEKTPOHHOE CTPOECHHUE
raJIOr€HOMPOU3BOTHBIX YIJIEBOJOPOIOB.
JlemoHcTpanus: duznyecKue CBOMCTBA

yTJIE€BOAOPO/IOB (PaCTBOPUMOCTD) YIJIEBOJOPOIOB.
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Breruucienus:

ONpENEICHUE MOJEKYJISIPHOU
(bOopMyJIBI OPraHUYECKOTO BEIIECTBA 11O MACCOBBIM

JOJIAAM 3JICMCHTOB, BXOJAIINX B €TI0 COCTAaB.

1P

JIaGopaTopHbIii OIBIT:— MOJIEJIMPOBAHUE
MOJIEKYJI YTIIEBOAOPONOB U TaIOT€HOIIPOU3BOAHBIX
Brrunciienns 1o ypaBHEHHIO XUMHAYECKOM peaklnu
(maccbl, 00bEMa, KOJIMUYECTBA UCXOAHOIO BEIECTBA
WM TPOAYKTa pEaKUWH [0 MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB

WJIM IPOAYKTOB PEaKIMN)

Tema 6. I'amoreHnpou3BOAHBIC YTIEBOAOPOIOB (2
yac u3 4): Peakumm 3aMemieHus TajJoreHa Ha
TUIPOKCOTPYIIITY,

HUTPOTPYIIly, LHUAHOTIPYyIIy,

aMUHOIPYIILY.

Tema 6. I'amoreHnpou3BOJHBIE YTIIEBOAOPOAOB (3
yac u3 4): JleiicTBMe Ha TaJIOr€HIPOU3BOJIHbIC
BOJHOIO U LIETIOYH.

CIIUPTOBOTO  pacTBOpaA

BSaHMOﬂeﬁCTBHC AUTraJIOrCHAJIKaHOB C MAarHuemM M
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LIMHKOM.

Ankanuensl. byramuen-1,3 u wmeTmnOyTtaaueH-

1,3: cTtpoeHue.

AJ'IKaI[I/IGHLIZ HN30JIMPOBAHHBIC, KYMYJIMPDOBAHHLIC.

OcobenHoctu JIEKTPOHHOTO CTPOEHUS
Y XUMHUYECKUX CBOWCTB CONPSKEHHBIX JUECHOB,

1,2- u 1, 4npucoenuHeHue.

CriocoOsbI MMOJIY4YCHUA U IPUMCHCHHUC AJIKaIUCHOB.

AJkaaueHpl: Ba)KHEHIINE XUMHUYECKHE CBOMCTBA

(peaxuus MOJIMMEPU3AITIN ). [Tonyuenue
CUHTETHYECKOTO KayudyKa U PE3UHBI.
JlaGopaTopHbIil  OMBIT: —  O3HAKOMJIEHUE C

oOpa3laMHu MIacTMacc, KaAy4yKOB U PE3UHBI.

Tema 6. I'amoreHnpou3BOHBIE YTIEBOAOPOIOB (4
yac u3 4): IloHsatne 0 METAIIIOOPraHUYECKUX
COCIMHECHUSIX. Hcnonn3oBanue
TaJIOTEHIPOU3BOIHBIX B OBITy, TEXHUKE H B

XHUMHNYECKOM CHHTE3C.
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Breruucnenus: OIIPCACIICHUC OOJIM BbIXO/JA IIPOJAYKTa

pe€aKiuunn OT TCOPCTUICCKHU BO3MOKHOTO.

1P

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, 1
TOMOJIOTUYECKUIN pPsif. AUETUIEH — MNPOCTEHIINNA
MPEJICTABUTENL  AJIKKHOB:  COCTaB, CTPOCHHE,
(u3HUecKre CBOMCTBA.
DJIGKTPOHHOE€ U IMPOCTPAHCTBEHHOE CTPOCHUE 1
MOJIEKYJl aJKWHOB, SP-THOpUAM3AIUS aTOMHBIX
opOutaneir yriaepoaa. XHUMHUYECKHE CBOMCTBA:
IAMEPU3allMd W TPUMEPHU3ALMHA, OKHUCJICHHS.
KucnoTrHele  CBOMCTBA  aJIKMHOB,  HMEIOIINX
KOHIIEBYKD  TPOHMHYI  CBsi3b.  KaudecTBEHHbIC
peakuMu: Ha TPOWHYK CBS3b, B3aMMOJICUCTBHUE
alleTWJICHA C aMMHUA4HbIM PacTBOPOM  OKCHA
cepeopa(l).
[Tpaktuueckas padbora Ne 3. [Tomyuenue aneruieHa 1
Y U3y4YE€HUE €r0 CBOWCTB.
AlleTWIIEH: XHUMHYECKHE CBOMCTBA (peakiuu 1
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THAPHUPOBAHHA, raJIorCHUPOBAHUA, ruaparanyvm,

rOpEHus), MOJYyYEHUE U IPUMEHEHHE.

2+1)u Tema 4. ApomaTuyeckue yrieBoa0poabl (8+1)u
1 | Apensl. ben3oun: coctaB, CTpoeHHE, GU3UIECKUE U 1
XUMUYECKHUE CBOMCTBA (peaKluK rajJoreHupPOBAHUS
Y HUTPOBAHUA ), IOJy4YCHHUE U TIPUMEHEHUE.
[IpaBuiio apOMAaTHYHOCTH, IPUMEPDI 1
apoMaTthyeckux  coenuHenuit.  JlaGopaTopHsblil
onbIT: MojenupoBaHue MOJEKYJ apoMaTUYECKUX
yriieBogoponoB. lIpeacTaBieHne O MeEXaHU3Me
peakimit IeKTPOhUIBLHOTO 3aMEIIICHHUSL.
Brruncnenus: — yCcTaHOBIIEHUE CTPYKTYPHOU 1P
(GbopMyJIbl OPraHUYECKOTO BEIIECTBA HA OCHOBE €T0
XUMHUYECKUX CBOMCTB UITU CIIOCOOOB MOy YCHHSI.
1P| Tonyon: cocraB, crpoenme, GU3HYECKUE U 1

XUMHUYECKHE CBOWCTBA (pEeakiMyU TaJOreHUPOBAHUSI

)41 HI/ITDOBaHI/ISI), NOJYYCHHEC M TIPHUMCHCHUC.

TOKCMYHOCTB apEHOB.
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[TpencraBneHre 00 OPUEHTHPYIOLIEM JCHCTBHU
3aMecTHTee B OCH30JIBHOM KOJIBIIE HA MPHUMEpPE
KapOOKCUITHLHOM,

AJIKWJIbHBIX paarKalioB,

FH,HpOKCHJIBHOﬁ, AMHWHO- W HUTPOI'PYIIIIBI, aTOMOB

raJIOreHOB.
XHUMHYECKHE CBOMCTBaA OeH30J1a U €ro
TOMOJIOTOB: OKHCJICHHE TOMOJIOTOB OE€H30JI1a.
['eneTnyeckas CBsI3b yriieBOAOPOIOB,
MIPUHAJJICIKAIMX K PA3JIMYHBIM KJIaccam
Crioco0bI MOTYyYECHUS apOMaTUYECKUX
YIJIEBOJIOPOJIOB. OcobeHnoctu XUMHUYCCKHUX

CBOWCTB cTupoa. [lonumepuszanus ctupoia.

Beluncnenusi: — yCTaHOBJIEHHE CTPYKTYypHOU
(opMyJibl OpraHMYECKOr0 BEIIECTBA HA OCHOBE €ro

XAMHUYECKUX CBOMCTB MJIH CITOCOOOB IMOJIYUCHUA.

2y

Tema 5. I[IpypoaHbIe HCTOYHUKH YTJI€BOAOPOI0B U X MepepadoTKa

d+2)q

[Tpupoanbie WCTOYHUKU YTJIEBOJIOPOIOB.

[Ipuponuplii Ta3 W TMOMyTHBIE HEPTSIHBIE Ta3bl.
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Hedpts u e€  mnpoucxoxnenue.  CrnocoObl

nepepadoTku  HeTH:  TMEPEroHKa,  KPEKHHT

(TepMHUUECKU, KATATUTUYECKUI ), TTUPOJIU3.

I'eneTnueckast CBA3b MEXAY Pa3IUYHBIMU KJIACCAMU 1
YTJIEBOIOPOOB.
['eneTnueckas CBsI3b MEXKAY PA3IMYHBIMU KJIACCAMU 1P
YTJIEBOIOPOOB.
[TponykThl nepepaboTku HEPTH, UX MPUMEHEHUE B 1
IPOMBILUIEHHOCTH U B ObITy. KaMeHHBIH yroiab u
MPOJIYKThl €ro mnepepadoTku. JlemoHcTpanus: —
kosutekiuu «Hegtb» n «Yroby.
Boluucnenusi: — omnpeneneHue MOJEKYJISIPHON 1

(bOpMYJIBI KUCIIOPOI0COIEPIKAIIESTO OPraHMIECKOTO

BEIIeCTBA [0 MAacCOBBIM JIOJISIM  3JIEMEHTOB,
BXOJAIIMX B €ro cocrtaB; Mo wMacce (00BEMY)
OPOAYKTOB CrOpaHHUs; MO KOJMYECTBY BEIIECTBA
(macce,

00bEMY) TPOAYKTOB PpPEAKIUU W/WIH

HCXOIHBIX BCIICCTB.
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VYpok 0600111eHNSsT MaTepraia TEMBI. 1P
Paznen 3. Kuciaopoaconep:kamue opranndeckue coexunenus (12 1)\(364)
3y Tema 6. CiupTsl. PeHoun Tema 7. CiupThl. ®eHoJ 94
[IpenenbHble OAHOATOMHBIE COUPTHL. MeTaHOoN U 1
ATAHOJI: CTPOEHHUE, (PU3NYECKHE U XUMHUYECKUE
CBOMCTBa (peakiMd C aKTUBHBIMU METaJlJIaMH,
raJIOr€HOBOJIOPOJaMHU, TOPEHUE), MNPUMEHEHHE.
Bogopoansie  CBSI3M  MEXAY ~— MOJIEKYJIaMU
cnupToB. JlelicTBMEe MeTaHOJla M 3TaHOJa Ha
opraHusM uesnoBeka. JlabopaTopHble OMBITHI: —
TOPEHHE CHOUPTOB; — OKHUCJIEHHUE HTaHOJA
okcuyioM meau(Il).
[IpenenpHble  OOHOATOMHBIE  CIHUPTHL:  HW30MEPUS, 1
kinaccudukaiusa. Duznyeckre CBOWCTBA aAJIKAHOJIOB.
JleMOHCTpanus: pacTBOPUMOCTb CIMPTOB B BOJE.
CrocoObl MOMy4YeHUsT ¥ MPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.
XYMMHUYECKHME CBOMCTBA aJKAHOJIOB: JIETHApaTalliH, 1
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OKHUCJICHHA, BBaHMOHeﬁCTBHC C OpraHn4cCKMMH

N HCOPraHMYCCKUMHU KHCIOTAMMH. HDCI[CT&BJICHI/IC 0

MEXaHM3ME pEaKIUM HVKJ'I@Od)I/IJILHOI‘O 3aMCIICHU .

Hemonctpauuu: 1.  B3aumopeiictBue  3TaHOJa
¢ HarpueM. 2. OKHUCIEHHE STWIOBOIO CIUPTa
TUXpoMaToM Kajiusi  (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB).

MHOroaroMHble€ CIHUPTHL. IJTWICHIJIMKOIb U

[JIUIIEPUH: CTPOCHUE, GU3UUECKUE U XUMUYECKUE

CBOMCTBa (B3aUMOJCHCTBUE CO IIEJIOYHBIMU

MEeTajylaM{,  KaueCTBEHHAas  peakuus  Ha

MHOTOATOMHBIEC CIIUPTHI). JleficTBHUE Ha OpraHu3M

YEJI0BEKA. [Ipumenenue TJIMLIEpUHA 151

sTUeHTIuKoNsA. JlabopaTopHbie  OMBITBI: —

B3aUMOJICCTBUE TJIMIEPUHA C TUIPOKCHIOM

meau(Il).
MHoroaromHele CIIUPTHI: B3aNMOJEHUCTBUE

C OpTraHMYCCKUMHU U HCOPIraHNUICCKUMH KUCIIOTaMU.
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[Ipocteie  »huppl, HOMEHKJIATypa U U30MEpPHS.

OcobenHoCcTH GU3UYECKUX U XUMHYECKIX CBOMCTB.

®deHon: CTpOEHHUE MOJIEKYJbl, (U3NYECKUE U
XUMHUYECKHE CBOMCTBA. TOKCHMUYHOCTH (peHOIa.
[Ipumenenue ¢penona. Beraucnenus
— [0 YPaBHEHUIO XUMUYECKOHN peakinu (Macchl,
00BbEMa, KOJIMYECTBA UCXOAHOIO BEIIECTBA WU
MIPOAYKTA PEAKLIMH 110 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX

BEILIECTB WM MIPOIYKTOB PEAKIUH).

deHOM:  B3aMMHOE  BIUSHHE  THIPOKCOTPYIIITHI
u OeHzonpHOTO siipa. OCOOEHHOCTH XUMHUYECKUX
cBOMCTB (peHosia. KauecTBeHHbIE peakiud Ha (PEHOJI.

®denonopManpaeruiHas cMoa.

[IpakTrueckas pabota No 4, Pemenue
SKCIEPUMEHTAIBHBIX 3aa4 1o Teme «ChupThl

U (EHOJBDY.

Ta

Tema 7. Anbaeruanpl. KapooHoBBIE KHCJIOTBI.

Tema 8. Anbaernanl. KapooHoBbIe KHCJIOTHI.

21y
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CJ10:kHBIE Y(PUPBI

Caosxuabie 3¢pupsbl. ZKupbl

ANbIernapl u KETOHBI. dopmanpIeru,

allCTaJIbACTHU CTPOCHHUC, (1)I/ISI/ILICCKI/IC 151

XUMHYECKHE CBOMCTBA (pCaKHI/II/I OKHUCJICHHUA H

BOCCTAHOBJICHUSI, = KAQYECTBEHHBIC  PEAKIIUH).
JlaGopaTopHBIE OMBITHI:
—  OKHCJICHHE  aJbJICTUJIOB  aMMHAYHBIM

pactBopoM okcuaa cepedpa(l) u rumpokcuaom

meau(Il).
DNEKTPOHHOE CTPOCHHE KAPOOHWUJIBHOW  TPYIIIIHI.
['omonornueckue  psiabl  adbAETUIIOB U KETOHOB:
U30MEPHHL.
[IpencraBnenue 0 MEXaHU3Me peaxkimi

HVKHeOd)I/IHBHOFO IIPHUCOCIMHCHMA aJIbACTHIOB.

dopManbpIeru, aueTaabIeru/l: MOIyYeHUEe U
MIPUMEHEHUE.

AIIETOH: CTPOCHHE, (busmueckue u

XMMHUYECKHE CBOMCTBA (DeaKHI/II/I OKHCJICHUA U
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BOCCTaHOBJIeHI/ISI), IIOJYYCHHC 1 ITPUMCHCHUC.

Brraucnenws: OTIpE/ICNICHUE  MOJIEKYJIAPHOU
(GopMyIIbI OpraHMYECKOrO BEIIECTBA IO MAacCCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB; IO Macce
(00BEMY) MPOAYKTOB CrOpaHusi; MO KOJUYECTBY
BelecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIUU W/UITU
WCXOJHBIX BEIIECTB; — YCTAHOBJICHUE CTPYKTYpPHOM
(GopMyIIbI OPraHUYECKOTO BEIIECTBA HAa OCHOBE €Tro

XAMHUYECKUX CBOMCTB HMJIH CITOCOOOB IMOJIYYCHHUS.

Ypoxk 00600111eHHs] MaTepHraia TEMBI.

OOHOOCHOBHBIE — TIpEe/CNIbHbIE  KapOOHOBBIC

KHUCJIOTBl. MypaBbuHasi W YKCyCHas KHUCIOTBHI:
CTpoeHHe, (PU3NYECKUE U XUMHUYECKHUE CBOMCTBA
(cBoiicTBa, OOmMe s KiIacca  KHUCIOT).
[Ipaktuueckas padota Ne 2. CpoiicTBa pacTBOpa

YKCYCHOM KHUCJIOTBI.

OCOOEHHOCTH CTPOEHHSI MOJIEKY] KapOOHOBBIX

kucnot. M3omepus u HoMmeHkiatypa. BopopoaHbie
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CBA3U MCIKAY MOJICKYJIaMHU Kap6OHOBI)IX KHCJIOT.

OnHOOCHOBHBIE npeneabHbIe KapOOHOBBIE
KHACJIOTBI:  PEaKUUu C y4aCTUEM YIJIEBOJOPOIHOTO

paauKala.

MypaBbrHast U yKCyCHasi KHUCJIOTBI:  peaKuus

ATEpUPUKALINH, TOJTyYCHHE U IPUMEHEHHE.

Oco0eHHOCTH CBOMCTB MYyPaBbUHOM KUCIIOTHI.
Mmuoroo0paszue KapOOHOBBIX KHCJIOT.
[IpencraBurenn  BbICIUMX  KapOOHOBBIX  KHUCIIOT:

IMaJIbMUTHUHOBAA, JUHOJICBAsA, JTJHMHOJICHOBAA KHUCJIOTHI.

OcobenHoctu CBOIICTB HenpeeabHbIX
¥ aPOMATUYECKUX KapOOHOBBIX KUCIIOT, JUKAPOOHOBBIX

KHUCIIOT, TUAPOKCUKAPOOHOBBIX KUCIIOT.

CTeapI/IHOBaH U OJICMHOBAasA  KHCJIOThI KakK
NpCaACTAaBUTCIIM BBICHINX Kap6OHOBI>IX KHCJIOT.
Mpbl1a KaK COJM BBICHIMX Kap6OHOBBIX KHCJIOT,

UX MOIOIIEE TEUCTBHUE.

[lousiTue O CMHTCTUYCCKHUX MOIOIINX cpeacCTBax
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CMCO).

ITonstue o IMPOU3BOAHBIX Kap6OHOBBIX KHCJIOT —

CJIOJKHBIX 3(1)I/Ian, AHTHAPHAAX, TAJIOTCHAHTHAPUIAX,

aMMJiaXx, HUTpuJjiax.

Cnoxsple  3pupel  KaKk  IPOM3BOJHBIC
KapOOHOBBIX  KHCIOT. [ HApPOIM3  CIIOKHBIX
3(upoB.

Cnoxubie 3¢upnl. ['omonorudeckuit psua, ooOias

dbopmya, U30Mepus U HOMEHKIIATYpA.

[IpakTnueckas pabora No S. Pemenne

OKCIICPUMCHTAJIbHBIX 3a/a4 II0 TCMC ((Kap6OHOBI>Ie

KUCITOTHI. CIIOXKHBIE ADUPBD».

AKupsl. I'maponns xupos. lIpuMeHeHne KHUPOB.
buonornueckas ponp kupoB. Beluncienusa: —
0 YPaBHEHHIO XMMHYECKOW peakiuu (Macchl,
00bEMa, KOJMYECTBAa MCXOAHOIO BEIIECTBA WM
MIPOAYKTa

pC€aknuu 1O HU3BCCTHBIM MACCC,

O6’béMy, KOJIUYCCTBY OAHOIO0 H3 HCXOAHBIX
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BEIIIECTB WJIH MPOAYKTOB PEAKIIUH).

Kupsi: ctpoenue, puanyeckre CBOWCTBA.
Oc00EHHOCTH CBOWCTB JKMPOB, COJIEPKAIIUX OCTaTKU

HCIIPCACIIBHBIX JKUPHBIX KUCJIOT. H{I/IpI)I B IIpUPOAL.

KonTponmpHast ~ pabora: «Kucnoponconepsxarime

OPraHUYCCKUC COCINHCHID).

2y

Tema 8. YrieBoanl

Tema 9. YrieBoanl

6 g

VTrieBoasr: COCTaB, KJ1accuuKaIus

yraeBogoB (MOHO-, [W- U TIOJWCAXapHIIbI).

I'moko3a —  mpocTeWIIMi  MOHOCAaXapuu:
OCOOEHHOCTH CTPOEHUSI MOJEKYJbl, (PU3nUEeCKue
U XHMHYECKHE CBOWMCTBa (B3aMMOJECHCTBUE C
ruapokcugom Meau(Il), okucieHne aMmmMuagyHbIM
pactBopoM okcuaa cepedpa(l), BocctaHOBIEHUE,
OpoKEHHE TIIFOKO3bl), HAXOXICHUE B TPHUPOJIE,
npuMeHeHue, onoaoruyeckas posb. DoTocunTes.

®pyKTO3a KaK U30MEP TTHOKO3bI.

OnTuyeckas HN30MEpHUs. KOHB‘I&TO-HCHH&H
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TAYTOMCPHUA HA TIIPUMEPEC  MOJCKVJIBI — TJIIOKO3bI,
IIPOCKIMM Xeyopca, (I,B-aHOMGDI)I TI''TIOKO3EIL.
MOHOC&X&pI/II[LI: rajJaxKTo3a, DI/I6038,, JAC30K-

cupu6o3a. @DuU3NMUECKHE CBOWCTBA M HAXOXKACHHE
B ipupoae. JlabopaTopHblii onbIT: B3aumonelictue

pacTBopa IoKo3sI ¢ Tuapokcuaom meau(Il).

Caxaposa — HNpCACTABUTCIIb JHUCAXapHJI0B,
TUAPOJIN3, HaXO0XJICHUEC B IIpupoac u
IIPUMCHCHHC. KanMaJI n OCII0J03a Kak

NpupoaHble nojauMepbl. CTpoeHue Kpaxmaia U

Heunono3sl. DU3MUEeCKMe W XUMUYECKUE
cBOiicTBa Kpaxmana (TUIpOJM3, KayeCTBEHHas
peakuust ¢ uoaoM). JlabopaTOpHBIM OMNBIT: —

B3aMMO/ICHCTBUE Kpaxmalia C HOJA0M.

I[I/ICElxapI/II[BII MaJIbTO3a n JJAKTO34a.

BoccranaBimBaronmme M HEBOCCTAHABJIMBAIOIINE
nucaxapuabl. Ilonucaxapuapl: riaukoreH. CTpoeHue

MaKpOMOJIEKYJI TJIMKOTI'€HA.
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XUMUYECKHE CBOMCTBA LIEJUIIOJIO3BL: THIPOJIN3,
nonyueHue d¢upoB 1emwnono3sl.  [lonste 00
UCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a, all€TaTHBIN

MIENK).

Pa3nen 4. AzoTconep:kamue oprannveckue coequHenus (3 1)\(94)

RY |

Tema 9. AMUHBI. AMUHOKHCJI0THI. bejku

Tema 10. AMUHBI. AMMHOKHCJIOTHI. BeJiku

9y

Amunasl. MeTri1aMUH U aHWINH: COCTAaB,

CTPOCHHUC, d)I/I?,I/I‘ICCKI/IC 1 XUMHYECKHNE CBOMCTBA

(ropeHue, B3auMOJIEHCTBUE C BOIOU U

KHUCJIOTaMHU ).

Kiaccuduxanus aMHHOB: anudaTuIecKue
U apoOMaTHYCCKUE; MIePBUYHBIC, BTOPHYHBIE
U TpermuHble. AmuHbl:  u3oMepusa.  CrmocoObl
MOJIyYCHHS] U IPUMEHEHNE aln(aTHuecKuX aMHUHOB.

[TosydyeHne aHWIMHA U3 HUTPOOEH301a.

BzanmHoe BiusHHE rpymnma aTrtoMOB B MOJICKYIJIC

AHWJINHA. Ocobennoctu XHUMHUYCCKHUX CBOMCTB
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aHuinuHa. KadecTBEeHHEBIE pPCaKOK HA  AHWIIMH.

AMUHBIL: ANKWIMPOBAHHUE, B3aUMO/JICHICTBUE

NEPBUYHBIX AMUHOB C a30TUCTOM Kuciotod. Comm

AIKWJIAMMOHHUSI.
AMMWHOKHUCIIOTHI KaK am(poTepHbIe

opraHuueckue coeauHeHus. Du3nUecKue u

XUMUYECKME  CBOMCTBA  aMHHOKHCIOT  (Ha

puMepe TJUIKMHA). bHoJorudyeckoe 3HAuYCHHE

aMUHOKUCIOT. [TenTusl.
Howmenxknarypa Y U30MEpHs. OtnenbHbIC
NPEACTABUTENIM  O-aMUHOKUCIIOT: TJIMIUH, aJlaHUH,

d)eHI/IJ'IaJ'IaHI/IH, CCPHH, INIYTAMHWHOBAA KMCJIOTA, JIM3HUH,

NUCTCHH. Omnrtuueckas HN30MCpHUA aMHUHOKHCJIOT: D-

U L-aMUHOKHCIIOTHI.

Peakius nmonukoHIeHCcau, 00pa3oBaHUe MENTHIHON

cBs3u. JlemoHcTpanus: PactBopenue 6€IKoB B BOJE.

benkn kak mHpUpPOIHBIE BBICOKOMOJIEKYJISIPHBIE

COCAMHCHUA. HepBI/I‘{HaSI, BTOpHUYHAA 141
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TPETUYHAsT CTPYKTypa O€nKoB. XUMHUYECKHE

CBOMCTBA OEJIKOB: THIPOJMU3, JI€HATypauus,

Ka4CCTBCHHBIC pPCaKkInunu Ha OCJIKH.

JleMOHCTpauuu: — JAeHaTypauus OeJIKOB IMpu

HarpCBaHHWHN,; — IBCTHLIC PCAKIINN OCIKOB.

ITonsarue o0 A30TCOACPKAINX T'CTCPOIINKITNYCCKHNX

coelMHEeHMsX.  [IMpUMHUIMHOBBIE ¥ IYPUHOBBIE
OocHOBaHMs.  HyKJIEMHOBBIE  KHCIIOTBI:  COCTaB,
CTPOEHHE U OUOJIOTUYECKAs POJIb.

[IpakTnueckas pabora No 6. Pemenne
AKCIIEPUMEHTAITBHBIX 3aa4y o TEME

«A30Tcoz[ep>1<amne OpPraHUu4CCKHUC COCOIUHCHID).

Pa3neu. 5. BbicokoMoJieKyJIsipHble coequHeHus (249)\(64)

Tema 10. [Ilnactmaccenbl. Kayuyku. Bosiokna

Tema 11. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

OcCHOBHEBIE ITOHATHA XUMHUHN

BBICOKOMOJIEKYJIIPHBIX COEAUHEHUW: MOHOMED,
NOJIUMEP,  CTPYKTYPHOE

3BEHO,  CTCICHB

moJmmMepun3anun, CpCaHasad MOJICKYJIIPpHAA Macca.
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OcHoBHbIE METO/IbI CUHTE3a

BBICOKOMOJIEKYJIIPHBIX COEIMHEHUI —

NOJINMEPU3ALMS U ITOJIMKOHICHCALIHSL.
IIpencraBnenue 0 CTEPEOPErYJISIPHOCTH
U HAJMOJEKYJISPDHOW  CTPYKTYpE  MOJHMMEPOB,
3aBUCUMOCTb  CBOWCTB  IOJHMEPOB  OT WX
MOJIEKYJIIPHOTO ¥ HA/IMOJEKYJISIPHOTO CTPOEHHUS.
JlemoHcTpauus 00pa3uoB pe3uHbl. BugeodparmeHnt
«BynkaHu3anus pe3uHb.
[Ipaktuueckas padora Ne 7. Pemenue skcnepuMeH-
TalbHBIX  3amau 1o  Teme  «Pacno3naBanue
OPraHUYECKUX COCTUHECHUI.

[lnacTMacchl  (IOJMATUIEH,  HOJUNPONHWIEH,

OOJUBUHWIXJIOPHUIL, TOJUCTHPOJI). HaTypaapHbINA

U CHHTCTHYCCKHC KAay4VKH ( 6VTaI[I/IeHOBl)H7L

XJIOPOIIPEHOBLI M W30OPEHOBHIN). BoJiokHa:

HATYpaAJIbLHEIE (XJIOTIOK, IEPCTD, IENK),

HCKYCCTBCHHBIC (aHeTaTHOC BOJIOKHO, BI/ICKO?)a),
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CUHTCTHYCCKUC (KalTpOH u JIaBCElH) .

JleMOHCTpanus: — O3HaKOMJIEHHE ¢ 0Opas3laMu
OPUPOAHBIX U HMCKYCCTBEHHBIX  BOJIOKOH,

IJ1aCTMAcCC, Kay4yKOB.

[Imactmacchl:  MOMUMETHIMETAKpWIAT,  IIOJIH-
KapOoOHaThl, NoOJUATWIEHTepeTanar. VYTuiauzauus
U niepepadoTKa MIACTUKA. DIacTOMEPbI: CUIMKOHBI.

[TomuMepsl  crienmaapbHOr0  HazHaueHust (TedJioH,

KCBJIap, QJICKTPOIIPOBOJAIINC IIOJIMMCPBI,

OuopasinaracMmale IOJIUMEDHI).

[IpakTnueckas pabora No 8. Pemenne
IKCIIEPUMEHTAJIBHBIX 33J1a4 0 TeMe «Pacro3HaBaHue

miacTMaccC U BOJIOKOH»

Pa3nen 6*. Utorosoe mosropenue (14)\(54)

1P

HTorosasi koHTpoJLHAsA padora 3a kypc 10

KJ1acca

1P

[ToBTOpEHME. I'eneTnueckas CBSI3b MEXIY

Pa3IMIHBIMUA KJIaCCAMU OPTraHUYCCKHUX COGI[I/IHGHI/Iﬁ

2P
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[loBTOpeHne.  Bprumcienus: —  OIpeleseHue
MOJICKYJISIPHOM (pOPMYJIBI OpPraHUYECKOTO BEIIEeCTBa
110 MAacCOBBIM [IOJIIM D3JIEMEHTOB, BXOJSIIMX B €r0
cocTaB; Mo Macce (00bEMY) MPOAYKTOB CrOpaHUs; IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
pEaKIuu W/WIN UCXOJHBIX BEIIECTB; — YCTAHOBJICHHE
CTPYKTYpHOH (HOpPMYIIBI OPraHUYEeCKOTO BEIecTBa Ha
OCHOBE €ro XHMMHMUYECKHUX CBOMCTB MJIM CIIOCOOOB

IMOJIYYCHHUA.

2P

1 g B Heae10, Bcero 35 u,

U3 HUX 3 4 — pe3epBHOE BpeMsl

3 4 B Hegearo, Bcero 105 4,

u3 Hux 10 4 — pe3epBHOe BpeMms

TEMATHUYECKOE INTAHUPOBAHUME YYEBHOI'O IPEIMETA «XUMMUS»

11 KVIIACC «OBIIAA U HEOPTTAHUYECKASA XUMUS»

Bba3oBblii ypoBensb (1 yac)

Yray0aénnsblii yposenb (1+2uaca)

Komn-Bo

qacoB

Pa3nen 1. Teopernueckune ocHOBbI xXumMuu (124\36 )

Komn-Bo

qacoB
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34 Tema 1. Ctpoenue atoma. Ilepuoanyecknii 3aKoH u (8+1)u
Ilepuoguyeckas cucrema xumudeckux 3jiemenToB /[. U. MengeseeBa
1| Xumuueckuii snemeHT. AtoMm. Sapo aroma, 1
U30TOIIBI.
KopnyCkyIIpHO-BOJIHOBOW J1yaJIu3M, JBOWCTBEHHAS 1
opuposia  siekTpoHa.  CTpoeHHe  3JIEKTPOHHBIX
000JI04€K aTOMOB, KBaHTOBBIE YHCJA.
Pacnpenenenue 3JIEKTPOHOB 1o ATOMHBIM 1
opOuTaANIsIM; OPUHIMI MHUHUMYMA JSHEPTHH, MPUHIIHIT
[Taynu, npaBuino XyHza.
1| DnextpoHHas o0oJouka. DHeprruyeckue 1
YPOBHH, MOAYPOBHU. ATOMHBIE opOuTanu, S-, p-,
d-amementbl.  OCOOGHHOCTH  pacIpeleIeHus
AJIIEKTPOHOB MO OpOUTANISIM B aTOMax 3JIEMEHTOB
NEPBBIX YETBIPEX MEPHOAOB.  DIJIEKTPOHHAS
KOH(UTypalusi aTOMOB.
OJNEeKTpOHHbIE KOH(UTypalMi aTOMOB 3JIEMEHTOB 1

MEpBOr0 —  YETBEPTOr0  NEPUOAOB B OCHOBHOM
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141 B036Y)K,ZIéHHOM COCTOsAHHNU, QJICKTPOHHBIC

KOH(UTYpaIi HOHOB.

Iloustue 06 OQHCPIruv MOHM3AIIMH, SHCPIMHU CPOACTBA

K 3JICKTPOHY. 9JI€KTpOOTpI/IHaTeJILHOCTB.

[lepuognueckuii 3akoH u  llepuonnueckas
CUCTeMa XMMHYecKkux »djaementoB JI. HU.
MenpeneeBa. CBsi3b MEPUOJUUECKOTO 3aKOHA U
[Teproanueckoi CHCTEMBI XUMHYECKHUX
sanemenToB J[. M. MenaeneeBa ¢ COBpPEMEHHOMN
TEOpUEH CTPOCHUS AaTOMOB 3aKOHOMEPHOCTH
W3MCHCHHUS CBOMCTB XMMHUYECKHMX DJIEMCHTOB
U 00pa3yeMbIX HMMH TIPOCTBIX M  CJIOXKHBIX
BEIIECTB IO TpyNIaM W NepuojaM. 3HAYEHUE
nepuoauueckoro 3akona /[. 1. Menneneesa.
JdemoncTpauus
Bunber  T1abmunn  «llepmomnyeckas — cucreMa

xuMH4eckux raemMeHToB . 1. MennaeneeBa»

O00011IEHNE U CUCTEMATHA3ALAS IO TEME.
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Pabota ¢ Tecramu B hopmate EI'D

YPOK KOHTPOJIS 3HAHUM MaTepUaIa TEMbI 1P
Pa6ora c recramu B popmate EI'D
44 Tema 2. CtpoeHue BemecTBa. MHOrooopasue BeuiecTn 10 4
1| Ctpoenue BemecTBa. XUMHUECKasi CBsi3b. Bujbl 1
XUMHUYECKON CBSI3U (KOBAJEHTHAs HEMOJSpHAs U
NOJIsIpHAs, VOHHas, METaJUINYeCcKast).
MexaHn3Mbl o0Opa3oBaHus KOBAJICHTHOMN
XUMHUYECKON CBsi3u (OOMEHHBIH W JJOHOPHO-
aKIENITOPHBIN). Bonoponnas CBS3b.
BasieHTHOCTB.
DHeprus u JJIMHA CBSI3U. [TonspHOCTS, 1
HAIIpaBJIICHHOCTb M  HACBIIIAEMOCTb  KOBAJICHTHOMN
cs3u. Kparwele cBsa3u. BonmoponHas — cBS3b.
Me)XMONeKyJIIpHbIE B3aUMOACHCTBUS
BasleHTHOCTP ¥ BaJ€HTHBIE BO3MOYKHOCTH aTOMOB. 1

I'ubpuanzanus ATOMHBIX opOUTAIEH. CBs3b

ANEKTPOHHOU MOJIEKYJT C ux

CTPYKTYpbI
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T€OMETPUUECKUM CTPOCHHUEM (Ha npuMepe
COEMHEHUI AJIEMEHTOB BTOPOTO MIEPUOIA).

DJIEKTPOOTPULIATENBHOCTh. CTENEHb OKHUCIICHHUS.

HMonpl: kaTHOHBI W  aHUOHBL.  BemectBa

MOJIEKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO CTPOCHUS.

3aKOH TIOCTOSHCTBA COCTaBa BEIIECTBA. THIIbI

KPUCTALTNYECKUX PEIIETOK U CBOMCTBA BEIIECTB.

JleMoOHCTpaL U

Mojienn KpUCTaIIIMYECKUX PEIIETOK
[IpencraBnenus 0 KOMILJIEKCHBIX COC/IMHECHUSX.
Cocras KOMIIIEKCHOT'O MOHA: KOMIIJIEKCO-

06pa30BaTem>, JIUTaHAbI. KOOD,Z[I/IHaHI/IOHHOG 9HnCJIO.

Homenxknatypa KOMILIEKCHBIX COEIMHEHU.

3HaUueHWEe KOMIUIEKCHBIX coenuueHni. lloHsTue

0 KOOPJAMHAIIMOHHOW XUMUMH.

[TonssiTe 0 gucnepcHbIX cucreMax. McTuHHbIE 1

KOJUIOWJHBIE  pacTBOpbl.  MaccoBass  gons

BCIICCTBA B PaCTBOpPCE.

96




CrocoObl  BBIp@XEHHSI KOHIIEHTPAIMU PaCTBOPOB: 1
MaccoBasl JIOJi1 BEIIECTBA B PacTBOpPE, MOJISIpHAs
KOHLICHTPAIHS.
Haceimennsie Y HEHACBIILICHHBIC pPacTBODHI, 1
pacTBOpUMOCTh. KprcTamioruaparsl.
Berunciienus
C UCIIOJIb30BAaHUEM  MOHATHM  «MaccoBas  JI0JIA
PacTBOPEHHOTO BELLECTBAY, «MOJISIpHAs
KOHLICHTPAaLUs»
1| Knaccudukanuss HEOPraHUYECKHX COEAUHEHUM. 1
HomeHnknatypa ~ HEOpPraHMYECKHX  BEILECTB.
['eHeTnyeckas CBSI3b HEOPTAHMYECKHUX BELIECTB,
MPUHAJIKAIIMX K pa3JIMYHBIM KJIaccaM
(5+1)u Tema 3. XumMnueckue peakunu (17 +1)u
Boruuciaenus 1P
— Macchl BellecTBa WIM 00bEMa Ta30B MO
MU3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WIH

00BEMY OJTHOTO U3 YYACTBYIOLIUX B PEAKIIMH BEILIECTB;
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— MAacCCOBOM JIOMM ¥ MOJISIPHOM  KOHIICHTPAILIUH

BEIIECTBA B PaCTBOPE

Boruuciienus
— mMacchl (00bEMa, KOJTUYEeCTBa BEIIECTBA) MPOAYKTa
peakiuu, €ecild OJHO U3 BEIIECTB JaHO B BHJE
pacTBopa  C ONpeAcNEHHOM  MACCOBOM  JOJIEH

paCTBOpéHHOF O BCIIICCTBA

Xumuyeckas peaxkuus. Knaccuduxanus
XUMHAYECKUX PEaKIUid B HEOPTraHUYECKOW U
OpPraHUYECKON XMMUU. 3aKOH COXPAHEHHSI MacChl
BEILIECTB; 3aKOH COXPAaHEHUS W IIPEBPAILICHUS

OHCPI'UHU IIPU XUMHUYCCKUX PCAKIUAX.

Tennossie ¢ ekt XUMUYECKUX  PEAKLUU.

TepMoXxuMUYECKHE YPABHEHUS.

Beruuciaenust

— TerioBoro 3¢ dexra peakiuu
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CKOpOCTB PCaAKINH, ec 3aBUCHUMOCTD oT

pasnuyHbIX ¢dakTopoB. OOpaTUMbIE pEaKIIHH.
XuMuueckoe paBHOBecue. DaKTOPbI, BIIHSIOIINE
Ha  COCTOSHHE XHUMHUYECKOTO  PaBHOBECHS.
[Tpuanmn Jle [latense.

IIpakTnyeckast padbora
Ne 1. BnusHue pasznuyHbix (PaKTOpOB Ha

CKOpPOCTb XUMHYECKOMU PCaKIm.

['omorennsie u rereporeHHble peakuuu. Karamus
Y KaTaJIn3aTopPHI.
Koncranta xumuyeckoro paBHoBecus. DakTopsl,

BIIMAIOLIME HA IIOJIOKEHUE XUMUYECKOTO PaBHOBECHS:

TEMIIEPATypa, AABJIECHUE W KOHILIEHTPALIMU BEIIECTB,

ydacTByromux B peakuuu. [Ipuanun Jle [Hlarense.
IpakTnueckas pabora

Ne 2. Bausitnue pa3nuyHbiX (PaKTOPOB HA MOJIOKEHUE

XUMHUYCCKOI'0O paBHOBECHS.

DnekTponutnyeckas nucconunanus. CHUibHbIE U
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ci1a0ble IEKTPOJIUTHI. Peakiium HOHHOTO
oOMeHa.
JlabopaTopHnas padora

— MPOBEACHHUE PEAKLINI HOHHOTO 0OMEHa

Bemonnenne ynpaxsenud mno TtemaMm: CuibHBIE
U ci1a0ble IEKTpoUThl. CTeneHb NUCCOLMALNH.

Peakuuu noHHOTO oOMeHa.

Pewrenne 3anay no reme: XuMUYECKOE paBHOBECHE

CunbHBIE W ciaObie  3nekTpoiautThl.  Cpena
BOJTHBIX pacTBOpPOB BEILIECTB: KHCas,
HEWUTpaJbHasl, IEJIOYHAS.

Ilouatue o BomopoaHoM mokazareine (pH)

pacTBOpa. I'vaposus OPraHUYECKUX u

HCOPraHM4YCCKHNX BCIIICCTB.

JlaGopaTopHas pa6ora
— ONpeleNIEeHuEe Cpelbl PAcTBOPOB BEIIECTB C

NMOMOIIbIO YHUBCPCAIIbHOI'0O HHAUKATOPA.

HonHoe mpowusBenenue Bojabl. (Cpema  BOAHBIX
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pacTBOpPOB: KHCJIOTHAs, HEUTpaibHas, IIEIOYHAS.

Bonopoansiii nokaszarens (PH) pactsopa.

IMuaponus coneil. 1
1| OKuCIUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIUU. 1
JlemoHcTpanus
Paznoxkenne mnepokcuaa BOJAOpOJa B TMPUCYT-
CTBUM KaTanuzaropa. LloHsTue 00 3JeKTposu3e
pacIijiaBOB M pacTBOPOB coJsieil. [IpumeHeHue
AIIEKTPOIN3A.
OKHUCITUTENbHO-BOCCTAHOBUTELHBIC peaxiuu. 1
Crenenb okucneHus. OKUCIUTENb U BOCCTAHOBUTETb.
[Tporecchr OKHUCIICHUS U BOCCTAHOBJICHHSI.
BaxHeimme OKHCIUTENM M BOCCTAaHOBUTENU. MeTon
AJIEKTPOHHOTO OajaHca
DJIEKTPOJIU3 paCTBOPOB M PACIIJIABOB BEILIECTB. 1
1P | Kortponbras padota 1 (1momyroaue) Kontponbnas padora 1 (TecT B popmare EI'D) 1
Pa3nen 2. Heopranmueckast xumust (164\514)
(8+1)u Tema 4. HemeTasibl 29 4

101




Boruuciaenus

— Macchl (00BEMA, KOIMYECTBA BEIIECTBA) MPOIYKTa

peakuuu, €CIM OJHO U3 BEIIECTB JaHO B BHJE
pacTBopa  C ONMPENCIEHHOM  MAacCCOBOM  JOJIEH
PacTBOPEHHOIO BELIECTBA

Borunciienus

— J0JIK BbIXOJIa ITPOAYKTA PCAKIUN OT TCOPCTUUCCKHU

BO3MO>XXHOI'O

HemeTrannsl. [Tonmoxxenue HCMCTAJJIOB B

[Tepuoauueckoii CHCTEME XUMHYECKHUX
snemeHToB JI. M. MengemeeBa 1 0COOCHHOCTH
CTPOECHHUSI aTOMOB.

JdemMoHcTpanun

1. OGpa3ipl HEeMETAJUIOB.

Bomopon. Ilomydyenue, ¢usmdyeckne M XUMHUYECKUE
CBOMCTBA (peakiuu C MeTaulaMd U HeMeTallJlaMu,
BOCCTaHOBHUTEIbLHBIC CBOMCTBA).

JlabopaTopHbIe ONbITHI
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1. KauecTBeHHBIE PCAKIUH Ha HCOPIraHNYCCKUC NOHBI

¥ KaTHOH BOJIOPO/I.

I'mppunael. TOMIMBHBIE SJEMEHTHI.

dus3nveckre CBONCTBA HEMETAIUIOB. AJUTOTPOTIHS
HEMETAUIOB (Ha TpUMEpe KHUCIIOpOJa, Cephl,

dbocdopa u yraepona).

Kucnopon u 030H. Yraepoa, HaxoXIEHUE B IPUPOJIE,

aJUIOTPOIIHbIE  Moau(pUKauuU.  AKTHBUPOBAHHBIN

VI0Jib, aicoporms. Dvyiiepersl, rpadeH, VriiepoaHbie

HAHOTPYOKHU.

JleMoHCcTpaL UK
2. T'openue cepsl, hocdopa, xene3a, MarHus
B KHCIJIOPOJIE.
JlabopaTopHbI€e ONBITHI.

2. Ilonyuyenue u coOupaHue ra3os.

XUMHWUYECKHE CBOMCTBA BAXKHEHUIIINX HEMETAIIOB

rajJoreHoB M UX COEAUMHEHUM  (OKCHOB,

KHCJIOPOACOACPIKAILITNX KHCJIOT, BOAOPOAHBIX
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coenuHeHuil). IlpuMeHeHHWe TajloreHOB W UX

COCIUHCHUH.
["anorenoBo10pOABI. Baxueiiue KUCIIOPOJI-
coAepkKallue COCIUHEHUS TaJIOTCHOB.
JlabopaTopHbie Y TIPOMBIIIICHHBIE CIOCOObI

IMOJIYUCHUS I'aJIOTCHOB. HpI/IMGHCHI/Ie TaJIOTCHOB U UX

COEIMHEHUN.

XUMHYECKUE CBOMCTBA BAKHEUIINX HEMETALJIOB.

Cepa u eé¢ coenuneHus. (OKcuzbl, KHUCIOPOA-

COJICpIKaIlINe KHCJIOTHI, BOJIOPO/IHBIE
coenuHenus). I[lpumenenue ceppl u €€
COEIUHEHUM.

Cepa. HaxoxeHnue B nmpupoje, CriocoObl MOJTydeHus,
bu3ndYecKre U XUMHYECKHe cBowcTBa. CepoBOIOPO/I,
cynbuabl. Okcun cepol (IV), okcun cepor (VI).
CepHuctass W CcepHas KHUCIOTBI W HMX  COJIH.
Oco0eHHOCTH CBOMCTB CEpHOM KUCIOTHL. [[pumeHenue

Cepbl U €€ COCTMHEHNM.
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JlabopaTopHble ¥ TPOMBIIUIEHHBIE  CIIOCOOBI

MOJTYy4YEeHUs KUCI0poJa. PU3HMYECKHEe U XUMHUYECKHUE
CBOMCTBa  KHCIIOpOAa

v o30Ha.  lIpumenenue

KHCJIOPpOJa 1 O30HA. OKCI/IIH)I " IICPOKCHUBI.

XUMHYECKUE CBOMCTBA BAKHEUIIINX HEMETAJIJIOB.

A3ota )71 ero COE€INHEHHUS. (Okcumpl,

KHMCJIOPOJICOJICPIKAIIME  KUCJIOTHI, BOJOPOJIHBIC

coenuHenus). IlpumeHenne azora ©  €ro

COCIUHCHUM.
A30T. HaxoxxeHue B mpupojie, CrocoObl MOTyUYeHHUs,
dbu3nueckue U XMMUYECKHME CBOMCTBA. AMMHUAK,
HUTPU/IBI.
Okcuapl a3zora. A30THCTasg M a30THAs KHUCJIOTHI U HUX
coar. OcoOEHHOCTH CBOMCTB a30THOH KHCIOTHI.
[Ipumenenue a3oTra W ero COEOUHEHHU. A3O0THbBIC
ya00peHuUs.

XUMHYECKHE CBOMCTBa BayKHEHIITNX

HeMeTauioB. @Dochop U ero coeAUMHEHHUS.
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(Oxcuapl,  KUCIOPOACOIEPIKAIINE KUCITOTHI,
BOJIOPOJHBIE COCIMHECHHUS). [Ipumenenue

dbocdopa u ero coeMHEHUM.

®ochop. Haxoxknmenne B  mpupoge, CHOCOOBI
MOJTy9eHUS, (PU3NYECKHEe W XUMHUYECKHE CBOWCTBA.
®ochunel u pochun. Oxcunst docdopa, hochopHas

KHCJIOTA U €€ COJTU

Meradbochopuags u  nupodocdopHas  KHUCIOTHIL,

dbochopuctas wu  dochopHOBATHCTAS  KUCIOTHL

[Ipumenenue docdopa U €ro COEIMHEHU.

docdopHbie ya00peHus.

XHUMHMYECKHE CBOMCTBA BaXKHEMILIMX HEMETAJJIOB
(yrmepoma ®W KpeMHHS) W HX COCIUHCHHM
(OKCHIOB, KU CJIOPOJICOICPKAIINX KHCJIOT,
BOJIOPOJIHBIX COEMHEHUN ). [Ipumenenue

yIiiepoaa, KpEMHHUSI U UX COEMHEHUM.

OuU3nUeCKUEe U XUMMHUYECKUE CBOWCTBA  MPOCTHIX

BelIecTB, 00pa3oBaHHBIX yriiepogoM. Okcup yriepoaa
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(1), oxcun yrioepoaa (IV), yronpHast kuciaora u e

COJIH. IIpuMeHeHne  MPOCTBIX  BEIIECTB,

06p3.30BaHHI>IX YIIepoaom, 1 €ro COGHHHGHHﬁ.

Kpemuuii. Haxoxnenue B mpuposie, CHocoObl

NOJIy4eHUs, (PU3NYECKHEe M XUMUYECKHE CBOMCTBA.
Okcun  kpemuus(1V), KPEMHHEBAsT  KHCJIOTA,
cuMkatel. [I[puMeHeHre KpeEMHHUSI U €T0 COEAVMHEHUN.

CTGKJIO, €TI0 IIOJIYYCHUC, BUJBI CTCKIIA.

1P

Boruucienus
— Macchl BellecTBa WM 00BEMA Ta30B IO
W3BECTHOMY KOJIMYECTBY BENIECTBA, MAacCe€ WIIA
00bEMY OJIHOTO W3 YYACTBYIOIIMX B PEaKIUMH
BCIILIECTB;

mMacchl (00OBEMa, KOJMYECTBA BEILECTBA)
OPOAYKTOB PEAKIMH, €CIH OJHO M3 BEIIECTB

HMCCT ITPUMCCH

IIpakTueckue padoThbl

Ne 3. Pemenne skcriepuMEHTAIBHBIX 3a/1ad MO TEME

107




«l'aJoreHn.

IIpakTnyeckue padorbl 1
Ne 4. Pemenune skcriepMMEHTAIbHBIX 3a7ad 10 TEME
«Cepa u €€ coeTMHEHUN.
1 IpakTnyeckue padorbl 1
Ne 2. Pemienue s3kcriepuMEHTAJIBHBIX 3a7ad 10
teme «Hemeramnbn
IIpakTnyeckue padorTbl 1
No 6. Pemenue skcriepuMeHTaNbHBIX 3a7a4 IO TEME
«A3ot, hochop u ux coeTUMHEHUS.
KonTpoJannasi padora 2
O6o0menne  u  cucTeMaTH3alMs [0 TeMe 1
«Hewmeranne». Pemenue 3agau B opmare EI'D
8u Tema 5. MeTainbl (21+3)u
1| Meramisl. ITonoxxenue METAIIJIOB B 1
[Tepuonuueckoi cucTeme XUMUYECKUX

snemenToB JI. M. MenaeneeBa. OcoOeHHOCTH

CTPOCHHS

ANEKTPOHHBIX  000J0YeK

aTOMOB
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METAJUIOB.
JleMoHCTpaL U1

— 06p&3HI)I MCTaJIJIOB

OOmiass  XapakTepucThka MeTauioB  [A-rpyrmibl
[Teppoanyeckol CUCTEMBI XHUMHUYECKHUX 3JIEMEHTOB.
Harpwnii U KaJauu: II0JIyYECHUE, busznueckue
M XHUMHUYECKHUE CBOWCTBA, IIPUMEHEHHUE IIPOCTHIX
BEIIECTB U UX COCAMHCHUI.
JdemoHcTpaumuu

- B3zaumonencTBue IEI0YHBIX U IEI0YHO3EMEIbHBIX
METAJZIOB C BOJAOW (BO3MOXXHO HCITOJIb30BaHHUE

BUJIEOMATEPHUAIIOB)

O6mast  xapakrepuctuka MmetawioB [[A-rpynmsl
[leproanyecko CHUCTEMBI XMMHUYECKUX JJIEMEHTOB.
Marauii W KalpUui:  TMOJlydeHue,  (u3HUecKue
U XUMHUYECKHE CBOWMCTBA, NPUMEHEHUE MPOCTHIX
BCIIECTB U UX coeauHeHui. JKECTKOCTH BOMIBI

U CTIOCOOBI €€ yCTpaHEHHUS!.
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XHMMHAYECKHE CBOMCTBA BAXKHEHMIINX METaJJIOB

(HaTpuii, Kanui, KaablUMi, MarHui, aJlOMUHHM,

LUHK, XpOM, KEJIE€30, MEJIb) U UX COCTUHEHUH.
JlabopaTopHbIe ONBITHI

— KQ4YECTBEHHBIC PEAKIIMY HA AHUOHBI U KaTUOH

aMMOHUSI;

— B3aWMOJICVCTBUE THUIPOKCHIIA ATFOMUHHUS C

pacTBOpaMH KUCJIOT U LIEJIOYEH;

—  Ka4yeCTBCHHBIC

p€akunu Ha KaTHOHBbI

MCTaJJIOB

AOMHUHMN: TIONydeHue, GU3NYecCKue U XUMUYECKUE
CBOMCTBA, INPUMEHEHUE ITPOCTOrO0 BELIECTBA M €T0

coequHeHul.  AMQoOTepHBIE  CBOMCTBA  OKCHJIA

U THAPOKCH A AJIFOMUHMHA, THAPOKCOKOMIIJICKCHI

AJITOMUHUS.

O0o0061IeHre 1 cucrtemMaTu3anus no reme «Merauibl

riaBHoOM noArpynms». Tect B popmare EI'D

1P

O6mme  ¢u3mYecKue  CBOMCTBA  METAJLIOB.
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CmiaBel METaLIOB. JEKTPOXMMHUYECKUU  Psif
HaIpsHKEHUM METAJUIOB.
JdeMoHcTpauuu
— KoJuIeKIus « MeTalibl U CIIJIaBbI.
— B3auMMOJICMCTBHE MEJIM C a30THOM KHUCJIOTOM

pa3JIPI‘1HOI>'I KOHIOCHTPpAaIWKU

OOmiasi  XapakTEepUCTHKAa  METAUIOB  MOOOYHBIX
noarpynn  (b-rpynm) Ilepuoauueckoit  cucremsl
XUMHYECKUX 3JIEMEHTOB. Du3nueckue U XUMUYECKHUE
CBOMCTBA XpoMa M €ro coeauHeHud. OKCUIbI
u ruapokcunsl xpoma (II), xpoma (II) u xpoma (VI).
XpoMatbl W IUXpOMaThl, MX  OKHUCJIUTEJIbHbBIC

cBoiicTia. [lomyyenne u npumMeHeHue Xxpoma.

Pu3nyecKrne U XMMUYECKUE CBOMCTBA MapraHla v €ro
coeauHeHuil. Baxkneitmue coenunnenus: mapranua (I11),
mapranna (IV), mapranma (VI) u mapranna (VII).

HCpMaHI‘aHaT KaJinus, €ro OKUCIUTCIBbHBIC CBOMCTBA.

OO01e CIOCOOBI MOJTyYCHUS METAJUJIOB.
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Meramnyprus

PaCHDOCTDaHCHI/IC XUMHUYCCKHNX JJICMCHTOB-MCTAJIJIOB

B 3eMHOU Kope. Pu3nyeckne U XUMHUYECKUE CBOUCTBA

xeneza M ero coenuHeHWd. OKCHIBI, THAPOKCHIIBI
ucomn kemeza (I1) wmokeneza (I11). Ilomydenue

" IIPUMCHCHHUC JKCJIC3a U CI'0 CILIIABOB.

Menp: mnonyuyeHue, QU3MUECKUE U XUMUYECKUE
CBOICTBa, NMPUMEHEHUE IIPOCTOrO BEIIECTBA M €r0
COCIUHCHUU.

[unak: mnoisydyeHue, QuU3NUECKUE U XUMHUYECKHE
CBOMCTBa, MPUMEHEHUE IPOCTOrO0 BEIIECTBA U €ro
coeauHeHul.  AmdoTtepHbie CBOMCTBA  OKCHIA

U THAPOKCHIA UHKA, THAPOKCOKOMIIJICKCHI IIMHKA.

Kopposusa wMertamwioB. CnocoObl  3alUTBI  OT

koppo3uu. [IpumeHeHne MeTaisioB B OBITY U
TEXHUKE.
Boruuciaenusn

— paC‘IéTBI MacCChI B€ICCTBa UJIN 00BEMa ra3oB
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10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCe
WU 00BEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIUU
BEIIECTB; pacYEThl MacChl (00bEMaA, KOJIMYECTBA
BEI[ECTBA) MIPOYKTOB PEAKIIUH, €CIIH OHO U3
BEIIECTB UMEET NPUMECH;

— pacuéTbl Macchl (00bEMA, KOTMYECTBA
BEILIECTBA) MPOJIYKTA PEAKIIUH, €CIIU OAHO U3
BEILIECTB JIAHO B BUJIE PACTBOpPA C ONPEAEIEHHON

MacCOBOU J0JIeH paCTBOpéHHOFO BCIICCTBA

IIpakTnyeckne padoTbl
Neo 7. Pemienuie 3kcnepuMEHTANbHBIX 3a/1ad MO TEMe

«MeTasipl TOOOYHBIX MMOATPYIII.

O000meHre U cucrtemMaTtu3anusa mo reme: «Oomme
cBoiictBa MeTtayyioB. OOImIMe CcrocoObl TMOMy4YeHUs

MeTaiioBy». Pabora ¢ Tecramu B popmate EI'D

IIpakTnueckune padorTsl
Ne 3. Pemienuie skcriepMMeHTaIbHBIX 3a/1a4 10

TeMe «MeTajuibly.
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O0001IeHe U cUCTEMATH3AIUS 0 TeMe «MeTalibl

noOouHoi moarpynme». Tect B popmare EI'D

O0001IeHNE U cUCcTEMATH3AIHA 10 TeMe «MeTauIbly. 1
TectupoBanue\Pemenue 3ama4 B hopmare EI'D
1 | 'eneTnueckas CBSI3b BEILIECTB 1
Brinonnenue ynpaxhHeHuil mo teme «l'eHeTuueckas 1
CBS3b KJIACCOB HEOPTaHUYECKUX COCTUHEHUI
TecrupoBanue\Pemenue 3amau B popmare EI'D
O06o0meHne W cucTeMaru3alusi 10 TeMe 1
«Hemeramnel. Meramiby. Tect B popmare EI'D
1 | KonTtposbHas pabota 2 1o teme | KontponsHas pabora 3 mo teme «Heopranmdeckas 1
«Heopranuueckast XuMus» XUMUSDY
AHanu3 KOHTPOJBbHOMN pabOTHI. 1P
AHanu3 KOHTPOJBLHOM pabOTHI. 1P
Paznen 3. Xumusi 1 ku3Hb (449\8 1)
(4+1)u . Tema 6. Xumus u KM3Hb Tema 6. MeTobl NO3HAHUS B XUMMH. (10+5)u
XUMHUA U )KU3Hb
1| Posp XxuMuu B 0OeCI€YEeHHH DKOJIOTHYECKOM, 1
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3HCpF€TH‘ICCKOﬁ 141 I'II/IIHGBOﬁ 6630HaCHOCTH,
pasBUTHK MCIHIIUHBI. Ilonsatue o HAayYHBIX
METOOdax IIO3HaHUA BCIICCTB H XHUMHYCCKUX

peaKLui.

XWMHS THIIA: OCHOBHBIC KOMIIOHCHTHI, TMHIICBBIC
no6asku. Ponp xumum B 0OECII€UEHUU NHUILEBOU
6e3zonacHoct. Kocmernyeckue u mapdromepHbie
cpenctBa. beitoBast xumms. IlpaBmia Ge3omacHOTO
UCIIOJIb30BAHUS CpEJICTB OBITOBOM XUMHH

B IIOBCEIHECBHOMU KU3HH.

XuMmus B CTPOUTENIBCTBE. BaxkHeNIIEe CTPOUTEIBHBIE
MaTepuanbl  (LIEMEHT, OETOH). XHWMHUUYECKOE

3arpsi3HEHUE OKPYKAIOIIEH Cpeibl U €ro MOCIEICTBHUS.

[IpencraBnenust 06 OOITUX HAYYHBIX TPUHITAITAX
MIPOMBIIIIICHHOTO MOJTy4eHUS BAKHEHUIIINX

BCIICCTB.

HaquLIe IIPUHOMWIIEI  OpraHu3alvi XHMHYCCKOI'O

IMPpOU3BOACTBA. HpOMBIHIHCHHBIC CITOCOOBI IMOJIY4YCHHUA
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BOXHEUIINX BEIIECTB (Ha MpUMEpe MPOU3BOJCTBA
aMMHaKa, CEepHOM KHCJIOTBI, METaHOJIA).
[IpombllIEeHHBIE  CHOCOOBI  TOJYYEHHS] METAJJIOB

H CIIJIaBOB.

I[IpoOinema 1iepepabOTKA OTXOJOB M IMOOOYHBIX

IIPOAYKTOB. Ponp XUMHNHU B oOecrieyeHUN

SHEPreTUYECKOM 0e30MacHOCTU. [IpUHIIUIIBI «3eNEHOU

XUMHUND).

YesoBeK B  MHUpPE BEIIECTB W MaTepHUAJIOB:
BaKHEUIIIME CTPOUTEJIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepUalibl, KPaCKH, CTEKIIO,
KEpaMuKa, MaTepuaiabl JJId  JJIEKTPOHHUKH,
HAaHOMAaTEpUAJIbl, OPraHUYECKUE U MUHEPAIbHBIC

ya0OpeHwUs.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuabl,
KPAacCKH, CTEKJIO, KEpAMHKA.

MaTCDI/IaJ'IBI A1 3JICKTPOHUKH. HanotexHonoruu

Xumust B CECIIBCKOM XO35H1CTBE. OpFaHI/I‘{CCKI/IC
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U MUHEpPAJIbHBIE YIOOPECHHUS.

1| Xumust ©  310pOBbE  4YENOBEKa: MpaBHIa 1
UCIIOJIb30BAHUSI  JICKAPCTBEHHBIX  IPEMapaToB;
npaBuia 6e30macHoro UCIIOJIb30BAHUS
npenapaToB OBITOBOM XHWMHHM B TOBCEIHEBHOMN

KU3HU

[MonroroBka k k\p B popmare EI'D (wacts 1) 1P

[MonroroBka k k\p B popmare EI'D (dacts 2) 1P

1P | UtoroBas koHTpoJibHAS paboTa Wrorosast kouTposibHas padota B hopmare EI'D 1P

Urorosas kouTposibHas padora B hopmate EI'D 1P

AHanu3 UTOrOBOI KOHTPOJILHOU pabOThI 1P

1 g B Hexemr0, Becero 35 u,

U3 HUX 3 4 — pe3epBHOE Bpemsi

3 u B Heaearo, Bcero 105 u,
u3 HuX 10 4

— pe3epBHOE BpeMsi

YpoBeHb 00yueHus

[IpakTiueckue paboTh

KonTpoabHbie paboTs

ba3oBrrit

3

3

VrryOneHHbIi

8
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