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HOACHUTEJIBHASA 3AITUCKA

Pabouas mporpaMma 1o XuMuu Ha YPOBHE CPEAHETO 00IIEero 0Opa3oBaHus
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccutickoit @deneparuny», Tpe0OBaHMM K pe3yIbTaTaM OCBOSHUS
benepanbHOi o0OpazoBaTenbHOI IPOTPAMMBI CpEIIHETO o01ero
oOpazoBanusi(POII COO), npencraBneHHbIX B DenepasbHOM rocyJapCTBEHHOM
obpazoBarenpHoM craggapre COO, c¢ yuérom Konuenuuu mnpenogaBaHus
yueOHOTro npenmMera «XuMus» B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit
Oenepanuy, peau3ylOIIMX OCHOBHBIE 00pa3oBaTelIbHBIE MPOTPaMMBbI, U
OCHOBHBIX TNOJIOKEHNH «CTpaTeruu pas3BuUTUs BocnuTaHus B Poccuiickon
®enepanuu Ha nepuos A0 2025 roga» (Pacnopsbkenue I[lpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

[Iporpamma coctaBiieHa Ha OCHOBE TPEOOBAHMI K pe3yJbTaTaM OCBOCHHSI
oOpa3zoBaTenbHOM mporpammel, mnpeactaBieHHbx B OI'OC COO, a Takxke
dbenepanbHOI pabouelt mporpaMMbl BOCIUTAHUS IIKOJIBI.

XuMUsi Ha ypOBHE YIIIyOJIEHHOTO M3YyY€HHUs 3aHMMAeT Ba)KHOE MECTO B
CUCTEME ECTECTBEHHO-HAy4yHOro oOpaszoBanus ywammxcs 10-11 ximaccos.
N3yuenne mnpenmera, peanuszyemMoe B YCIOBHSIX JIuU(dEepeHIIMPOBAHHOTO,
NpoQUIBHOrO O0y4YeHHUs, MPU3BAaHO O00ECHEeYUTh OO0IIE00PA30BATENBHYIO H
OOLIEKYJbTYPHYIO MOATOTOBKY BBIMYCKHUKOB IIKOJbI, HEOOXOAUMYIO ISt
aJlanTaluuy uX K OBICTPO MEHSIOUIMMCS YCIOBMSIM JKU3HHM B COLIMYME, a TaKKe
Ui TPOJOJDKEHUS OOydeHHs B OpraHM3alUsX MpoQecCHOHATbHOIO
00pa3oBaHUsl, B KOTOPBIX XUMHSI SBJISETCSI OHON U3 MPUOPUTETHBIX TUCIUIIIHNH.

B mporpamme mo XumuM Ha3HA4YEHHE MpeaMeTa «XUMHsD IOJIYy4aeT
NOJPOOHYI0 HHTEPIpETallMi0 B COOTBETCTBUHM C OCHOBONOJATaloIIMMHU
nonoxeHussiMu ®I'OC COO o B3anMOOOYCIOBICHHOCTU IIEJIEH, CONep KaHus,
pe3ynbTaToB OOYYEHHS W TPEOOBAHMI K YPOBHIO MOATOTOBKU BBIMTYCKHHKOB.
CBUAETENBCTBOM TOMY SIBJIIFOTCSI CIEAYIOIIME BBINOJHSAEMbIE IPOrpaMMOil 1O
XUMUU QYHKIHH:

e HMH(POPMAIIMOHHO-METOANYECKAs, pean3alns KOTOpoil obecreunBaer
MOJIy4YE€HUE TPEJCTaBICHUS O ILIENIAX, COACpXKaHUM, OOIIeH CTpaTeruu
oOy4eHMs, BOCIHUTAHHUS W PA3BUTUA OOYyYalOUIUXCS CpEACTBAMU
peiIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MpoduIs;

e OpPraHU3ALMOHHO-TUIAHUPYIOLIAs, KOTOpas peayCMaTpUBAET
OnpeaeseHue: MPUHLUIIOB CTPYKTYPUPOBAHUS U TOCIEA0BATEIBHOCTH
M3y4eHUs y4eOHOTO MaTepurasa, KOJTMYECTBEHHBIX U KaU€CTBEHHBIX €ro
XapaKTEPUCTHK; MOAXO0A0B K ((OPMUPOBAHUIO COJIEPKATEIBHON OCHOBBI



KOHTPOJISI U OLICHKH 00pa30BaTeIbHBIX JOCTHKEHUN O0yJarommxcsi B
pamMKax HMTOTOBOM arTecTalu B (OpMe €IUHOT0 TOCYAapCTBEHHOTO
AK3aMeHa M0 XUMUHU.

[Iporpamma a1t yriryOJIEHHOTO U3YYEHUSI XUMUHU:

e YCTaHABJIMBACT MHBAPHMAHTHOE MPEIMETHOE COJIep)KaHue, 00s3aTeIbHOE
UIA U3y4YEHHs B paMKax OTAENbHBIX MNpoduiei, mpeaycMaTpuBaeT
pacmpenesieHie M CTPYKTYpUpPOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e 1aéT MPUMEPHOE pacIpesiesieHe Y4eOHOrOo BpeMEHH, PEKOMEHIYEMOTO
JUTS U3YYCHHSI OTACTBHBIX TEM;

e TIpe/UIaracT NPUMEPHYIO TOCJIEI0BATEIILHOCTh HU3YUEHHUs Y4eOHOTO
MaTepuaia ¢ y4€TOM JIOTUKU OCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEXIPEAMETHBIX CBA3EH;

e MaéT METOAMYECKYI0O HMHTEPHPETAlMIO IeNeld U 3adad H3ydeHUs
mpenMera Ha yrayOJI€HHOM YpOBHE C Y4YETOM COBPEMEHHBIX
MPUOPUTETOB B  CHCTEME CpelHero  olmero  oOpa3oBaHus,
COJIEP)KAaTEIbHOM  XapaKTePUCTHKU  IUIAHUPYEMBIX  PE3YyJIbTaTOB
OCBOEHHUSI OCHOBHOM 00pa3oBaTesIbHOM MPOrpaMMbl CPEIHEro OOIIEro
o0pa3oBaHusl (JIMYHOCTHBIX, METANPEIMETHBIX, PEMETHBIX ), & TAKKE C
y4éTOM  OCHOBHBIX BHJOB  Y4eOHO-TIO3HABATENBHBIX  JCHCTBHIA
00yuyarolerocsi o OCBOCHUIO COIEPKAHUS ITPEIMETA.

ITo Bcem Ha3BaHHBIM MO3ULUSAM B MPOrpaMMe MO XUMHUU MPETyCMOTpPEHa
IPEEMCTBEHHOCTh C OOy4YeHHMEM XHMHUU Ha YpPOBHE OCHOBHOIO OOIIETro
oOpa3oBaHus. 3a mpeaesiaMd yCTAaHOBJIEHHOW MPOrpaMMOil 10 XUMHUHU
00s13aTeNIbHOM  (MHBApUAHTHOM) COCTAaBJSIONICH  cofepkaHusi  y4eOHOro
npenMera «XHUMHS» OCTAaETCs BO3MOXKHOCTH BbIOOpa €ro BapHaTHUBHOU
COCTaBIISIIOILIECH, KOTOpas JIOJDKHA OINpPEAENsAThCS B COOTBETCTBUU  C
HaIpaBJIeHUEM KOHKPETHOTO Npodusist 00y4eHusl.

B coorBerctBuM ¢ koHuenTtyanbHbIMU TonoxkeHusmu OI'OC COO o
Ha3HAYCHWH TPEIMETOB 0a30BOr0 W YIUIyOJNEHHOTO YpOBHEH B CHCTEME
muddepeHInpoBaHHOTO 00yUYeHHs Ha YPOBHE CPEIHETO 00IIero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIJIyOJEHHOrO H3y4YEHHUS HANpaBieH Ha pealu3aluio
NPEEMCTBEHHOCTH C TOCIEAYIOIIAM JTAaloM TOJyYeHUS XHUMHYECKOTO
oOpa3oBaHMsl B paMKax HU3Y4YEHHUSl CIELUUAIbHBIX €CTECTBEHHO-HAYYHBIX U
XUMHUYECKUX  JUCHMIUIMH B By3aX M OpraHM3alUsX  CPeIHEero
npodeccuoHaTbHOTO 00pazoBanusi. B 9T0il CBs3M H3yueHne peaMeTa « XuMusDH)
OPUEHTHPOBAHO NPEUMYIIECTBEHHO Ha  pacUIMpeHue U  YriIyOJieHue
TEOPETUYECKOM M MPAKTUYECKOM TMOATOTOBKH OOYYarONIMXCs, BbIOPABIINX



onpenenéHHpld  mpoduas OO0ydeHHs, B TOM 4YHCIE€ C TEpPCHEKTUBOMN
MOCJIEIYIOUIEr0 IMOJIYYEHUS] XMMHYECKOro o00pa3oBaHUs B OpraHU3alUsaX
npodeccronansHoro odpazosanus. Hapsny ¢ atuMm, B cBete TpedboBanuiit ®I'OC
COO k miaHupyeMbIM pe3ysibTaTaM OCBOEHUs (eepaibHON 00pa30BaTEIbHOM
[IpOrpamMMbl CPEAHEr0 OO0IIero 0Opa30BaHUS H3YyYEHHE NpeaMeTa «XUMUSD»
OPUEHTHPOBAHO TAK)KE HAa PEUICHUE 3a/1a4 BOCIIMTAHUS M COLIUATIBHOTO Pa3BUTHS
oOy4Jaronuxcsi, Ha (OPMUPOBAHUE y HHUX OOIICHHTEIUICKTyaIbHBIX YMEHH,
YMEHUM palMoHaIM3alii  y4eOHOro TpyJaa ©M  O0O0OOIIEHHBIX CIIOCOOOB
NEATEIBbHOCTH, UMEIOIINX MEXAUCLUIUIMHAPHBIN, HAAIIPEAMETHBIN XapaKTep.

CocTaBisOmUMH NpeaMeTa « XUMHS Ha YPOBHE YIITyOIEHHOTO U3yUYEHHUS
ABISIIOTCS  yrayOnéHHele Kypcbl — «Opranmueckas xumus» u «OOmas u
Heopranuueckas xumus». [Ipu onpeaeneHuu no1xo 0B K 0TOOPY U CTPYKTYPHOMH
OpraHU3allMM COJAEPXkAHUSA 3THX KypCOB B IPOrpaMMe II0 XMMHUHU 3a OCHOBY
npuHATE nonoxeHuss PI'OC COO o paznuuusix 0a30BOro U yriayO0ia€HHOro
YPOBHEN U3YUYEHHS IIPEIMETA.

OcHoBy conepxkanust KypcoB «Opranunyeckas xumus» u «OOmas u
HEOPraHWYeCKass XUMHsD» COCTaBISET COBOKYIHOCTh IPEAMETHBIX 3HAHUN M
YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO U3yU€HUS MpeaMeTa. JTa cucremMa
3HAHUI TOJIy4aeT ONpeeiIEHHOE TEOPETHYECKOE AOIMOIHEHHE, MO3BOJISIOLIEE
OCO3HAaHHO OCBOUTbH CYIIECTBEHHO OOJbIIMK O00BEM (PAKTOIOrHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE M3Y4YEHHUS TpeaMmeTa olecreueHa
BO3MOKHOCTh 3HAaYUTEJIHOTO YyBEJIWYEHHs] O0bEMA 3HAHUH O XUMHUYECKHUX
AJIEMEHTaX M CBOMCTBAX MX COCIUHEHHI Ha OCHOBE PACIIUPEHUS U YIITyOJeHUs
MIPEACTABICHUIM O CTPOEHUH BEIIECTBA, XUMHUECKOW CBSA3H U 3aKOHOMEPHOCTSX
MPOTEKaHUsl PpPEaAKUUH, pacCMATPUBAEMBIX C TOYKU 3pPEHUS XUMUYECKOU
KUHETUKA W TEpMOAMHAMUKH. [I3ydeHHe NEepHOAUYECKOro 3akoHa U
[leproanueckoit CHCTEMbI XUMHUYECKHX 3JIEMEHTOB 0a3upyeTcsl Ha COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEJCTABICHUSAX O CTPOCHHM aTOMa. XHUMHUYECKas
CBA3b OOBSCHSAETCA C TOYKHM 3PEHUS DHEPreTUYECKUX H3MEHEHUN mnpu eé
o0pa3oBaHMM W pa3pylICHUH, a TaKXKe C TOYKH 3pPEHHUS] MEXaHU3MOB €
oOpazoBanus. HM3ydeHue THUIIOB pEaKIHUl TOMOJHSIETCS (POPMUPOBAHUEM
MpeICTaBICHU 00 3JEKTPOXUMHUUECKHX MPOIIECCax U 3JIEKTPOIU3E PACIlIaBOB U
pacTBOPOB BEWIECTB. B Kypce OPraHM4YeCKOM XUMHHU IIPU PACCMOTPEHUH
PEaKIIMOHHON CIMOCOOHOCTH  COEJUHEHUM yzensieTcss 0co00e BHUMaHUE
BompocaM 00 »3JIEeKTpOHHBIX 3(p@deKkTax, O B3aUMHOM BIUSHUM aTOMOB B
MOJIEKYJIaX U MEXAHU3MaX peaKkuil.

Oco0oe 3HaueHHWE HMEET TO, 4YTO Ha COJEpPKAHUE KypCOB XUMUU
yrayOn€HHOTO YpOBHA H3Yy4Y€HHUs [UJIs KJIACCOB OMNPENeNEHHOro mnpoduis



(rmaBHBIM 00pa30M Ha UX CTPYKTYPY U XapakTep IOTOTHEHHM K 0011l cucteme
MPEAMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEXKHbIE TMpeaMeThl. Tak,
HalpuMep, B COJEp)KaHUU TMpeAMeTa s KJIacCOB XHMHUKO-()HU3HUECKOTrO
npo¢uias 0oJsblIOe 3HaYEHUE OyTyT UMETh 3JIEMEHThl y4eOHOro MaTepuaia Io
oOmeit xumuu. [Ipu u3ydeHuun npeameTa B JaHHOM CIy4dae akIeHT OyJeT cenan
Ha OOIIHOCTH METOOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUN B XMMHUU H B
(u3nKe: aTOMHO-MOJIEKYJIsipHas Teopusi (MOJIEKYJsIpHas TeOopust B (PU3HUKE),
3aKOHBI COXPAHEHUSI MAacChl U YHEPTUH, 3aKOHBI TEPMOAMHAMUKH, JICKTPOJIN3A,
IIPEACTABIICHUS O CTPOCHUU BEILIECTB U APYIoE€.

B 1O e Bpems B coaepKaHMM TMpeaMeTa Uil KJIACCOB XHMMHKO-
OMOJIOTUYECKOT0 MPOPUIS OOJBIINI yIETbHBIN BEC OyIeT UMETh OpraHnYecKast
xumus. B a3ToM ciywae mpenocTaBiseTcs BO3MOXXKHOCTH Ul Oosiee
OOCTOSITETLHOTO PACCMOTPEHHUsS] XHMMUYECKOM OpraHu3aluy KJIETKH Kak
OMOJIOTUYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOAAT, K MpPUMEpY, TaKHe
CTPYKTYPHBbIE KOMIIOHEHTBI, KaK JIMNHJbI, OEIKH, YTIEBOAbl, HYKJIECUHOBBIC
KHUCJOTHI U pyrue. [Ipu 3TOM 3HaHMS O COCTaBE U CBOMCTBAaX MPEACTABUTENEH
OCHOBHBIX KJIAaCCOB OPIaHMYECKMX BEILECTB CIY’KaT OCHOBOW JUISl M3yYEHHS
CYLIHOCTH IPOLECCOB (DOTOCUHTE3A, AbIXaHUSI, TUIIEBAPEHUSI.

B muane ¢gopMupoBaHUS OCHOB HAay4HOIO MHUPOBO33PEHHS, OCBOCHHS
OOILIEHAayYHbIX METOJOB TO3HAaHUS U OIbITa MPAKTUYECKOTO TNPUMEHEHHUS
Hay4YHBIX 3HAHUN H3yuyeHUE NpeaMeTa «XUMHUsS» Ha YriayOJEéHHOM ypOBHE
OCHOBAHO Ha MEXIPEIMETHBIX CBS3AX C YUEOHBIMH MPEAMETAMHU, BXOIAIIUMHU B
COCTaB  TMpeAMETHhIX  obnacteil  «EcTecTBeHHO-HayuyHbBIE  NPEAMETHIY,
«Maremartuka u uHpopMaTKa» U «PyccKuil sS3bIK U JIUTEPATYPaAX.

[Ipu u3zydyeHun yueOHOro mpenmera «XUMHs» Ha YIIIyOJIEHHOM YpOBHE
TaK)Ke, KaK Ha YPOBHE OCHOBHOTO M CPEIHETO 00I1Iero 00pa3oBaHus (Ha 6a30BOM
YpOBHE), 3a71aueli IEpBOCTENIEHHOM 3HAYMMOCTH ABJIAETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUHU KaK OOJACTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHYECKOM
NEATEIBHOCTH 4YEJOBEKa M OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOU KYJIBTYpHI.
Pemenne »oTol 3amaun Ha yrayOJNE€HHOM YpOBHE U3YYEHHUsS MpeameTa
MIPEANOJIAraeT pealnu3alnio TaKuX LeJied, Kak:

e (GopMUpOBaHUE MPEACTABICHUI: O MaTepUAIbHOM EIMHCTBE MUDA,

3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJIEHUI PUPOBI, O MECTE XUMHUHU
B CHCTEME €CTECTBEHHBIX HayK U €€ BeIylled pojiu B OOECHeueHUU
YCTOWYMBOTO  PAa3BUTUS  YEJIOBEYECTBA: B  PELICHUH MpoOsieM
HKOJIOTMYECKOI, IHEPTETUYECKOM U MUILEBOI 0€30M1aCHOCTH, B Pa3BUTHH
MEJULMHBI, CO3JaHUU HOBBIX MAaTE€PHAJIOB, HOBBIX HCTOYHUKOB 3HEPIUH,
B o0ecneyeHUH  palMOHAJIBHOIO  MPUPOJOINONIb30BAHUS, B



(bopMHUPOBAHNY MUPOBO33PEHUS U OOIICH KYJbTYpPHl YEIOBEKA, a TAKKE
AKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIECHHUS K CBOEMY 3J0POBBIO U
MPUPOTHON Cpenie;

OCBOCHHME CHCTEMbl 3HAHUM, JEXKallUX B OCHOBE XUMHUYECKOU
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHpA:
(byHIaMEHTAIBHBIX MTOHSATHH, 3aKOHOB M TEOPUN XUMHH, COBPEMEHHBIX
MPEJCTABICHUN O CTPOCHUU BEIIECTBA HA PA3HBIX YPOBHIX — aTOMHOM,
MOHHO-MOJICKYJIIPHOM, HAJIMOJICKYJISIPHOM, O TEPMOJIMHAMUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTAX IIPOTEKAHUsI XUMUYECKUX PEAKLINM, O
XUMHUYECKOM PAaBHOBECHM, PACTBOpax M JMCIEPCHBIX CUCTEMaxX, 00
OOIIMX HayYHBIX MPUHIMIIAX XUMUYECKOIO MPOU3BO/ICTBA;
dbopMmupoBaHne y  0OOydYarOmMXCsi ~ OCO3HAHHOTO  TTOHHUMAaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMHUUYECKHX 3HAHUM JUIsl OOBSICHEHUS
KJIFOYEBBIX UJEH U MPOOJEeM COBPEMEHHON XUMHH, JJiI OOBSICHEHUS U
MPOTHO3UPOBAHUS  SIBJICHUM, WMEIOIIUX  €CTECTBEHHO-HAYYHYIO
MPUPOY; TPAMOTHOIO pPEIICHUS Mpo0JieM, CBS3aHHBIX C XHUMHEH,
MIPOTHO3UPOBAHUS, AHAINW3a M OLEHKU C IIO3UIMUH 3KOJOTHMYECKOU
0e30macHOCTH  TIOCIIEJICTBUI ~ OBITOBOM W MPOW3BOJICTBEHHOU
NEATEIbHOCTH YEJIOBEKA, CBA3AHHOM C XMMUYECKHM MPOU3BOJICTBOM,
WCTIOJIb30BAaHUEM U MEPEepabOTKON BEIIECTB;

yrayOjaeHue TMpeACTaBiICHUN O HAyYHBIX METOJax  IIO3HaHWS,
HEOOXOUMBIX I MPUOOPETEHUsS] YMEHHN OpPUEHTHUPOBATHCS B MHpPE
BEIIECTB M OOBSICHEHUS XWMUYECKHMX SBJICHUHN, MMEIOIIMX MECTO B
MPUPOJE, B MPAKTUYECKOU ACATEIBHOCTH Y MMOBCEHEBHON KU3HU.

B mrane peanmzanum MEepBOOYEPETHBIX BOCIHUTATEIBHBIX W Pa3BHUBAIOIIMX
(GYHKIIUNA TIETOCTHOM CUCTEMBI CpelHero o01ero oopa3oBaHus MpU U3yUYECHUU
nmpeaMeTa «XuUMHUS» Ha YrIyOJEHHOM YpPOBHE OCOOYI0 aKTyalbHOCTh
NpUOOPETAIOT TAKUE IETH U 33/1a4H, KaK:

BOCIIUTAaHUE YOEXKIEHHOCTH B TO3HABAEMOCTU SIBJICHUN MPHUPOIBI,
yBaXEHUSI K TMPOIECCY TBOPYECTBA B OO0JACTH TEOPETUUYECKUX U
MPUKIAHBIX UCCIIEIOBAaHUI B XUMUH, (POPMUPOBAHNE MUPOBO33PEHHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAlMU K OOYYEHHIO M TMO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJK W  CaMOBOCIMTAaHUID HAa  OCHOBE  YCBOEHUS
00IIIeYeIIOBEUYECKNX [ICHHOCTEH;

pa3BUTHE  [O3HABAaTEIbHBIX HWHTEPECOB, HHTEJUIEKTyaJbHBIX U
TBOPYECKUX CHOCOOHOCTEH oOydaromuxcsi, (OpMHUPOBAHHE Yy HHX
CO3HATEJIBHOIO OTHOIIEHUS K CamMOOOpa30BaHUIO U HENPEPHIBHOMY



0o0pa3oBaHMIO KaK YCIOBHIO YCHCIIHOW MPOPECCHOHATLHON U
00I1IeCTBEHHON JESATEIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

e (opMupOBaHME YMEHUM U HABBIKOB Pa3yMHOTO MPHUPOAOIOIb30BaAHUSA,
pa3BUTHE  DKOJOTHYECKOW  KYJNbTYphl, TMPUOOPETEHHWE  OIbITa
00111€CTBEHHO-TI0JIE3HON AKOJIOTUUECKOM eI TETbHOCTH.

OO6miee 4KCIIO YacoB, MPEAYCMOTPEHHBIX JUIsl HW3Y4YEHUS XUMUM Ha
yrayOJeHHOM YpOBHE CpeiHero obiero oopazoBanus, coctapisger 204 yacos:
B 10 xnacce — 102 vaca (3 gaca B Henento), B 11 kmacce — 102 yaca (3 yaca B
HEJICITIO).



COILEPKXAHUE OBYUYEHUSA
10 KITACC

OPT'TAHNYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMH.

[IpenmMer wu 3HayeHUWE OPraHUYECKOW XUMHUH, MPEACTABICHUE O
MHOT000Pa3ui OPraHUYECKUX COCTUHEHUI.

DJEKTPOHHOE CTPOEHUE aToMa YIJIEpOJa: OCHOBHOE U BO30YXAEHHOE
COCTOsiHUA. BajieHTHBIE BO3MOXKHOCTH aroMa yriepoaa. XUMUYecKas CBs3b B
OpraHUYEeCKUX COEAMHEHUSX. THuIbl TUOPUIM3ALMM AaTOMHBIX OpOUTaNeu
yriepoga. MexaHu3Mbl 00Opa3oBaHUsl KOBAJIGHTHOW CBS3W (OOMEHHBIA U
JOHOPHO-aKIENTOPHBIN). TUIBI EepeKpbIBaHUS aTOMHBIX OpOUTanei, G- U -
cBsa3u. OnuHapHasi, ABOWHAas M TpoMHas cBsi3b. CnocoObl pa3pbiBa CBsi3ed B
MOJIEKyJIax OpraHuyeckux BemiecTB. lloHAaTne o CcBOOOJHOM pajauKae,
HyKJIeopuie U 3eKTpoduie.

Teopust crpoeHuss opranmyeckux coenuHeHnd A.M. byrnepoBa wu
COBPEMEHHBIE MPEIACTABICHUS O CTPYKTYpe MOJEKYJI. 3HAaYy€HUE TEOPHUH
CTPOCHHUS OPraHUYECKUX COCIMHEHUN. MONeKyIsipHbIE W CTPYKTYpHBIE
dopmynbl.  CTpyKTypHblE (OpPMYJBl  pa3iMYHBIX BHUAOB: pPa3BEPHYyTas,
COKpaméHHas, ckenerHas. M3omepus. Buasl wu3zomMepun: CTpyKTypHad,
MIPOCTPAHCTBEHHAS. OJNEKTPOHHbIE A((PEKTHI B MOJIEKYJaX OPraHUYECKUX
COCIMHEHUN (MHYKTUBHBIN U ME30MEPHBIN A (PEKTHI).

[IpeacraBnenne o kiaccupuKalMu OpraHUYEecKUX BemecTB. [loHaTHE O
(yHKUIMOHATBHOU rpymie. ['omonorus. ['omonornueckue PAIBL
Cucremarnueckass HoMmeHkiaTypa opranudeckux coeguHenut (IUPAC) u
TPUBHAJIbHBIE HA3BAHUS OTAEJBHBIX MPEACTABUTENCH.

OcoOenHocTu U Ki1accuuKaiysi OpraHuyeckux peakuii. OKuCIuTeaIbHO-
BOCCTAaHOBUTEIBHBIE PEAKLIUA B OPraHUYECKOU XUMUH.

DKCIEpUMEHTANbHBIE METOAbl M3YYEHHUs BELIECTB M HX MPEBPALLICHUM:
O3HAaKOMJIEHHWE C 00pa3llaMu OpPraHMYECKUX BELIECTB M MaTepuajgaMu Ha UX
OCHOBE, OMNBITHl II0 MPEBPALICHUIO OPraHUYECKUX BEIIECTB IIPU HArpeBaHUU
(nnaBneHue, oOyriIMBaHHE M TOPEHHE), KOHCTPYMPOBAHUE MOJENECH MOJIEKYI
OpPraHUYECKHUX BEILECTB.

YriaeBoaopoasbl.

Anxansl. ['oMonornueckuii psija ajkaHoB, o01as (GopMyIia, HOMEHKIATypa
U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKAHOB,



sp3-rubpuauszanus aTOMHBIX OpOMTalmed yriepoma, o-cBsa3b. Dusmueckue
CBONCTBA AJIKAHOB.

XHWMUYECKHE CBOWCTBA AJIKAHOB: PEAKLIHMM 3aMELICHUs, W30MEpPHU3alNH,
JNETUAPUPOBAHUS, LIMKIU3AIMH, IUPOJIN3a, KPEKUHTa, TopeHus. [IpeacraBienue
0 MEXaHU3ME PEaKIil paJuKaIbHOIO 3AMEILICHHUS.

Haxoxnenue B npupoje. CriocoObl MOTy4YeHUs U IPUMEHEHUE AJIKAHOB.

Huknoankanel. OO6mas  Qopmyna, HOMEHKJIaTypa W  H30MEpHs.
OCOOEHHOCTH CTPOCHUSI W XUMHUYECKHX CBOMCTB MallbiX (LIMKJIOIMPOIaH,
MUKIOOyTaH) W OOBIUHBIX (IMKJIONEHTAH, IMKJIOTEKCaH) IMKIOAIKAHOB.
CnocoObl OJIy4eHHS U IPUMEHEHHE IMKJI0AJIKaHOB.

Ankensl. ['omosiorndeckuii psji aTkeHoB, oo11as opmyiia, HOMEHKJIATypa.
DIEKTPOHHOE M MNPOCTPAHCTBEHHOE CTPOECHUE MOJEKYJ alIKEHOB, Sp*-
ruOpuan3alys aTOMHbIX OpOuTaliel yriepona, 6- u m-cBa3u. CTpyKTypHas u
reoMeTpuyeckas (LMc-TpaHc-) u3zomepus. DU3nyecKue CBOMCTBA aAJIKEHOB.
XVMMHYECKHE CBOMCTBA: PEAKIUU NPHUCOECIUHEHUS, 3aMEILIEHUS B O-[I0JI0KEHUE
IIpY JBOWMHOU CBS3H, NOJMMEPHU3ALMHU U OKHCIIeHUs. [IpaBrmiio MapKoBHUKOBA.
KauecTBeHHble peakuuu Ha JABOWHYIO CBsi3b. (CHocoObl MOMy4YeHHsS U
IPUMEHEHUE ATIKEHOB.

AJNKaauEHBI. Knaccudukanus aJIKaJInEeHOB (comnpsikEHHBIE,
M30JIUPOBAaHHbIE, KyMyauposanusie). OCOOCHHOCTU 3JIEKTPOHHOTO CTPOEHUS U
XUMHYECKUX CBOMCTB CONPSDKEHHBIX JUEHOB, 1,2- u 1,4-mpucoeauHeHue.
[Tonmumepu3zanus conpsoKEHHBIX ueHOB. CrocoObl MOMyYeHUs: U NPUMEHEHNE
AJIKaJJUEHOB.

Ankunbl. 'oMoNOru4YecKkuil psii ankuHOB, 00111ast hopmyJsia, HOMEHKIaTypa
U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKUHOB,
Sp-rudpuan3alys aroMHBIX opOuTanel yriepoma. Ddusmveckue CBOWCTBA
ANKWHOB. XMMHMYECKHE CBOMCTBA: PEAKUMU IMPUCOEAMHEHUS, JUMEPU3ALUN H
TpUMEpHU3alMK, OKUcCIeHUsA. KHCIOTHbIE CBOWMCTBA aJKWHOB, HWMEIOIIUX
KOHIIEBYIO TpOHHYIO CBsi3b. KauecTBeHHBIE peakIMd Ha TPOWHYIO CBS3b.
CnocoObl OJIy4eHHS U IPUMEHEHHUE alIKMHOB.

ApoMaTrhuecKkue yriieBoaopoabl (apeHbl). ['oMonoruyeckuili psiji apeHos,
obmass  ¢dopMmyna, HOMEHKIATypa ©  HW30MEpHUA. JJCKTPOHHOE U
IPOCTPAHCTBEHHOE CTpPOEHHUE MOJeKynbl OeH3ona. dusmyeckue cBoWCTBa
apeHoB. XMMHUYECKHE CBOMCTBA OEH30J1a U €r0 TOMOJIOTOB: PEaKIUU 3aMEICHHUS
B OE€H30JIbHOM KOJIBLIE U YIJIEBOJOPOAHOM paguKalle, peaklui NPUCOEANHEHUS,
OKHCJIeHHEe romoJoros 6enzouna. [Ipeacrasienne 06 OpHEHTUPYIOIIEM AEHCTBUN
3aMecTuTeNe B OEH30JIbHOM KOJIbLIE Ha TpUMEpe AalKUIbHBIX PaguKajoB,
KapOOKCUIIBLHOM, THAPOKCUIIbHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB IaJIOT€HOB.



Oco0eHHOCTH XMMHUYECKUX CBOUMCTB crTuposa. Ilomumepusanus ctupoa.
Cnoco0bl oJy4eHus: U MPUMEHEHUE apOMATUYECKUX YIII€BOJOPOIOB.

[Tpuponansrii ras. [lomytHeie HedTaHBIC Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
Kamennslii yrosib u mpogayKThl ero nepepadotku. CrocoObl nepepadoTku HEPTH:
MepPEroHKa, KPEKUHT (TePMHYCCKHUH, KaTATUTUICCKHI), PU(POPMHUHT, THPOIH3.
[TpoaykTel mepepabOTKH HEPTH, UX NPUMEHEHUE B MPOMBIIIUICHHOCTH U B OBITY.

I'eneTnueckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTIIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TaJOTeHNPOU3BOAHBIX YIIIEBOAOPOAOB. Peakiuun
3aMEUICHUs] TajJoreéHa Ha TUJIPOKCOrPYIILY, HUTPOTPYNIy, LUAHOTPYIIY,
aMuHOrpynmy. JlelicTBMEe Ha TaJOreHNPOU3BOJHBIC BOJHOTO W CIHPTOBOTO
pactBopa meEnoun. BzauMo1eiicTBUE TUTATON€HAIIKAHOB C MArHUEM U IIUHKOM.
[TonatTne 0  METAUNIOOPraHUYECKHUX  COeAuHEHusX.  Mcmosib3oBaHHe
raJIOTEHIPOU3BOIHBIX YIJIEBOJOPOJAOB B OBITY, TEXHUKE W TIPU CHHTE3E
OpraHUYECKUX BEILECTB.

OKCIEpUMEHTAIbHBIE METObl M3YUYEHHUS BEIIECTB W UX MPEBPAIICHUI:
u3ydyeHue  (PU3MYECKUX  CBOWCTB  YIVIEBOJOPOJIOB  (PacTBOPHUMOCTB),
KaueCTBEHHBIX PEaKIUi YIJIEBOIOPOIOB PA3IMYHBIX KJIacCOB (0OECIBEUMBaHHE
OpOMHOI WJIM MOAHOW BOJIBI, PACTBOpA MEPMaHraHaTa Kajusi, B3aMOJICHCTBHE
aleTUJIEHa ¢ aMMMAYHbBIM pacTBOpoM okcuja cepedpa(l)), kadecTBeHHOE
oOHapy>XeHHEe yriepoja W BOJOpPOAAa B OPraHMYECKUX BEIIECTBAaX, MOJyYECHHE
ATWJICHA M U3YYEHUE €ro CBOWCTB, O3HAKOMJIEHHE ¢ KoJueKuusmu «HedTb» u
«Yromby, ¢ oOpasllaMH IUIaCTMAacC, Kay4yKOB W PE3UHBI, MOJIETUPOBAHUE
MOJIEKY] YIJI€BOAOPOJOB U TaJIOTEHIIPOU3BOIHBIX YTIEBOIOPOIOB.

Kuciaopoacoaepxkamme opranudeckue coeJHHEHUS.

[IpenenvHbie ogHOATOMHBIE CHUPTHI. CTpoeHHE MOJIEKYJ (Ha TMpuMepe
MeTaHola W dTaHoiya). ['omonmormueckuii psif, obOmas (opmyna, u3omMepus,
HOMEHKJIaTypa u kiaccuukamus. @DPu3NUecKre CBONCTBA MPEIEIbHBIX
OJIHOATOMHBIX CHUPTOB. BOJOpOJHBIE CBS3UM MEXKIYy MOJICKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pPEAKIMU 3aMEIICHUS, JeTupaTallii, OKHCIICHUS,
B3aUMOJICHCTBUE C OPraHMYECKUMH UM HEOPTaHUYECKUMH  KHCJIOTaMH.
KauecTBeHHass peakuuss Ha OJHOATOMHBIE CHHUPTHI. JleHcTBHE 3TaHONA W
METaHOJla Ha opranu3M deinoBeka. CrmocoObl TONyYEeHHS W TPUMEHEHUE
OJITHOATOMHBIX CITUPTOB.

[Ipoctoie 3¢upsl, HOMeHKIaTypa U u3omepusa. OcoOeHHOCTH (PU3NUECKUX
Y XUMUYECKUX CBOWCTB.

MHoOroaToMHbI€ CHUPTHI — 3THJICHIJUKOIb U riauiepuH. dusnueckue u
XUMUYECKUE  CBOMCTBA:  peakUMH  3aMENIeHUs, B3aUMOJICHCTBUE  C
OpPraHUYE€CKUMH U HEOPraHMYECKMMH KHUCJIOTAMH, KAYECTBEHHAs peaklHs Ha



MHOTOaTOMHBIE  crnupThl.  llpenctaBieHne 0  MeXaHU3ME  peakiui
HykieopuiIpbHOro 3amernieHus. JlelicTBue Ha opranu3Mm dyenoBeka. CrocoObl
HOJY4YEHHUS ¥ IPUMEHEHHUE MHOTOATOMHBIX CITUPTOB.

@enon. CtpoeHHE MOJEKYJbl, B3aMMHOE BJIMSHHUE THAPOKCOTPYIIIBI U
6ensonpHOTO siapa. Gusnueckue cBoicTBa peHona. OCOOEHHOCTH XUMHUECKUX
cBoiicTB (henona. KauectBennosie peakiuu Ha (eHon. TokcmuyHOCTH (eHona.
CriocoObI nostyueHus u npuMeHeHue ¢pexomna. GenondopmanbaerugHas cMoa.

KapOoHubHBIE COCIUHEHUS — albJETUAbl W KETOHBI. OJEKTPOHHOE
CTpOoeHHE KapOOHWIBbHON TIpynnbl. ['oMonorunueckue psabl anbIeTU0B U
KETOHOB, 00mas popmyia, U30MepHusi U HOMEHKIaTypa. OU3ndecKkue CBOKWCTBA
aJIbJICTHIOB U KETOHOB. XMMHUECKHE CBOMCTBA aJIbICTHI0B M KETOHOB: PEaKIInu
npucoenuHeHus. OKHCIIEHUE albJerHJI0B, KadeCTBEHHbIE pEaKIUu Ha
anpaeruibl. CrnocoObl MOTy4YeHHs] U TPUMEHEHUE allbJIETHI0B U KETOHOB.

OmHOOCHOBHBIE TpenenbHble KapOOHOBBIE KHUCIOTHL. (OcoOeHHOCTH
CTpPOCHHSI MOJIEKY1 KapOOHOBBIX KHCIOT. M3omepus W HOMEHKIATypa.
@du3uveckrue CBOICTBA OJHOOCHOBHBIX TMPEACITBHBIX KapOOHOBBIX KHCIOT.
Bonopoanbie cBA3M MEXAYy MOJIEKyJIaMHU KapOOHOBBIX KUCIOT. XUMHUYECKHE
CBOMCTBA: KUCJIOTHBIE CBOMCTBA, peaklvs dTePUPUKALUHU, PEAKIIUH C yYaCTUEM
YIJIEBOOPOAHOTO paaukaia. OcoOEHHOCTH CBOMCTB MYpPaBBUHOM KHCIIOTHI.

[TonsiTHE O TPOU3BOMHBIX KapOOHOBBIX KHCIOT — CIIOXKHBIX J(upax.
MHoroo6pasue kapOOHOBBIX KUCIOT. OCOOCHHOCTH CBOMCTB HENPEACIBHBIX H
apoMaTUYECKUX KapOOHOBBIX KHCJIOT, JTUKapOOHOBBIX KHCJIOT,

TUAPOKCUKAPOOHOBBIX KUCIOT. [IpencraBurenu BhICIINX KapOOHOBBIX KHCIIOT:
CTE€apUHOBAsl, TAJLMUTUHOBAS, OJICUHOBAS, JUHOI€8Asl, TUHONEHOBAs KUCIIOTHI.
Cnoco0bI moJy4eHus: ¥ MPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxnbie »¢upsl. ['oMonorudyeckuit psa, oodmas Gopmyia, usoMepus u
HOMEHKJIaTypa. Ou3ndeckue U XMMUYECKUE CBOMCTBA: TMAPOJIUN3 B KHUCIOU U
LIEIIOYHOU Cpefie.

Kupsl. Ctpoenue, puznueckue 1 XUMUYECKUE CBOMCTBA KUPOB: THAPOIU3
B KHUCJIOW M 1mIenouHoi cpeae. OCOOCHHOCTH CBOMCTB KHUPOB, COJIEpXKAITUX
OCTATKH HEMPEAENIbHBIX KUPHBIX KUCIOT. JKUpBI B IPUPOJIE.

MpbL1a KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIECE JCHCTBHE.

OO6mas xapaktepuctuka yrieBojaoB. Kiaccudukainus yrieBogoB (MOHO-,
IU- ¥ oJimcaxapu/ibl). MoHocaxapuibl: T1H0K03a, PpyKTO3a, rajakrosa, pudosa,
ne3okcupr6o3a. dusndeckre CBOMCTBA U HaXOXAeHUe B ipupozae. DoTocuHTe3.
XUMHUYECKUE CBOWCTBA TIJIIOKO3bl: PEAKIMM C YYaCTUEM CIHUPTOBBIX U
aNBICTUIHOW TPYII, CIUPTOBOEC M MOJOUYHOKHCIOe Opoxenue. [IpuMenenue
[JIFOKO3bI, €€ 3HAY€HUE B IKU3HEAECATEIbHOCTH oOpraHusma. Jlucaxapupasr:



caxapo3a, MajJbT03a U JIaKT03a. BoccTaHaBIMBAOIINE U HEBOCCTAHABIIMBAIOIINE
nucaxapuisl. ['uaponus qucaxapugoB. HaxoxaeHue B mpupojie U IpUMEHEHHE.
[Tonucaxapuasl: Kpaxmani, ITMKOTE€H U 1eutoi03a. CTpoeHne MakpOMOJIEKY
KpaxMajla, TJIMKOT€Ha M UeJUIt0iI03bl. DU3MYECKHe CBOWMCTBAa Kpaxmalia H
LEJUTI0N03bl.  XMMUYECKHE CBOMCTBA KpaxMmalia: THAPOJIU3, KaueCTBEHHas
peakius ¢ UoJoM. XUMHUYECKUE CBOMCTBA IEJUIIOIO03bI: TUIPOJIN3, MOTYYCHUE
a¢upoB 1emwnono3bl. [loHATHE 00 MCKYCCTBEHHBIX BOJOKHaX (BHCKO3a,
aleTaTHBIN MIENK).

DKCIEpUMEHTAIbHBIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALICHUIL:
pPacTBOPUMOCTh PA3JIMYHBIX CHUPTOB B BOJAE, B3aMMOJCHCTBHE 3TaHOJA C
HaTpUeM, OKUCIIEHUE ATUJIOBOTO COHUPTA B albJACTH] HAa pacKaJIEHHON MeIHOU
IIPOBOJIOKE, OKHCJIEHHE HTHJIOBOTO CIHUPTA JUXPOMATOM Kajusi (BO3MOYKHO
UCIIOJIb30BAaHUE BHUICOMATEPUAIIOB), KAYECTBEHHbBIEC PEAKIIMM Ha albJIETUIBI (C
ruapokcuiom guammuHcepeOpa(l) m  rugpokcuaom  meau(Il)), peaxius
rmiepuHa ¢ rugpokcuiom meau(Il), xumudeckue cBocTBa pacTBOpa YKCYCHOM
KHUCJIOTBI, B3aMMOJICCTBHUE pacTBOpa TIIIOKO3bl ¢ ruapokcuaoMm meau(ll),
B3aMMOJICHCTBUE KpaxMalla C MOJOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 10
teMaM «CriupTel 1 PeHosn, «KapooHoBbie KUCTOTHI. CIOXKHBIE dPUPBD).

A30Tcoep:Kale OPraHnvecKkne coeTuHeHusl.

AMWHBI — OpraHUYeCKue MPOU3BOAHBIC aMMHaka. Kinaccudukaius aMuHOB:
anudaTUYeCKue M apoMaTUYECKHUE;, TEPBUUYHBIC, BTOPUYHBIE M TPETHUUHBIE.
Crtpoenue Mosekyl, oomas ¢popmMyna, H30MepHs, HOMEHKIATypa U pU3NIECKUe
cBolcTBa. XMMUYECKOE CBOMCTBA A (PpaTUIECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHUE, B3AUMOJICCTBUE MEPBUYHBIX AMUHOB C @30TUCTON KUCIOTOM.
Conn anKuJIaMMOHHS.

AHWIMH — MNOpEICTaBUTEIb aMUHOB apomaTuyeckoro psna. CtpoeHue
aHWIMHA. B3anMHOe BIMSHUE TpyNIl aTOMOB B MOJIEKYJIE aHHWIMHA.
Oco0eHHOCTH XMMHUYECKMX CBOMCTB aHWIMHA. KadecTBeHHbIC peakivu Ha
aHuiuH. CrnocoObl MOJyYeHUST M NpUMEHEHHE anu(aTU4ecKuX aMHHOB.
[Tonyuenue aHuIMHA U3 HUTPOOEH30/Ia.

AmuHokucioTel. HoMeHnknaTypa u uzomepusi. OTaenibHble IPEACTaBUTENN
0-:aMUHOKHCJIOT: TJIMIWH, ajlaHuH. Dusnueckue CBOWMCTBA aAMHHOKHUCIOT.
XUMHUYECKHE CBOMCTBA aMMHOKHCIOT Kak aM(pOTEpPHBIX OPraHUYECKUX
COCIMHEHUM, peakius MOJIMKOHJIEHCAllud, OOpa30BaHHWE NENTUAHOWU CBA3M.
buonorunueckoe 3HaueHuEe aMMHOKUCIOT. CUHTE3 U THUAPOJIN3 MENTHIOB.

benku xak npupoansie noaumepsl. [lepBuuHasi, BTOpUdHasi U TPETUUHAsS
CTpyKTypa OenkoB. XHMHYECKHE CBOWCTBA OCJIKOB: THUAPOJIH3, JEHATYpAIHs,
KaueCTBEHHbIE PEaKIIMU Ha OCJIKH.



DKCneprUMEHTAIBHBIE METOAbl W3YyYEHHUs BEIIECTB M WX NPEBPALLCHUN:
pacTBOpeHHe OEIKOB B BOJE, ACHATypalys OCIKOB MPU HArpeBAaHUH, IIBETHHIC
peakuuu Ha O€JIKM, peIlIeHWe OSKCHePUMEHTAIbHBIX 3a7a4 10 TeMam
«A3o0TcolepKalllie  OpraHMYecKkue  coeauHeHus» ©u  «Pacro3HaBaHue
OPTaHUYECKUX COCTUHEHUI.

BbicokoMouiekyJIsipHbIE COeIMHEHUS.

OcHOBHBIE TOHSITHUS XUMUHU BICOKOMOJIEKYJIIPHBIX COSITUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYpHOE  3BEHO, CTENeHb  MOJUMEPHU3allid,  CPEIHSS
MOJIEKYJIsIpHass Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHHUI — TIOJIMMEPU3ALIHS U TTOJTUKOHACHCAIHS.

[Tonumepuble Marepuanbl. IlmacTmaccsl (MONMMATUIIEH, MOJUIPONUIIEH,
HNOJUBUHWIXJIOPU, MOJUCTUPON, TOIMMETUIMETAKPUIAT, MOJUKapOOHATHI,
nojaudTUIEeHTepedTanar). Y Tunusanus u nepepadoTka IacTHKa.

DnacToMepbl:  HATypaJbHbIA  KaydyyK, CHUHTETHYECKHME  Kay4dyKd
(OyTaaneHOBBI, XJIOPOIIPEHOBBIM, U30MPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHble (XJOMOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE
(BUCKO3a, alleTaTHOE BOJIOKHO), CAHTETHYECKHE (KAIIPOH U JIaBCaH).

[Tonumepsbl CHELHMAJIBHOTO Ha3HAYCHMUSI (Tedon, KeBJIap,
ANEKTPOINPOBOASIINE MOJIUMEPHI, OMOpa3iaraeMple OJUMEPHI).

DOKCneprUMEHTAIbHBIE METOAbl W3Yy4YEHHUs BEIIECTB UM WX MPEBPALLCHUN:
O3HaKOMJIEHHE C o00pa3llaMu MPHUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
IUIACTMAacC, Kay4yKOB, PpEIICHHE JSKCIEPUMEHTAIbHBIX 3a7a4 10 TeMe
«Pacno3HaBaHue MJIaCTMACC U BOJIOKOHY.

Pacuérnbie 3anaum.

Haxoxnenne MoneKyJasipHOM (QOpMyJibl OPraHMYECKOro COEAUMHEHUS IO
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAaXOXKICHUE
MOJICKYJIIPHON (DOPMYJIBI OPraHUYECKOTO COCAMHEHHS MO Macce (00béMy)
IPOJIYKTOB CropaHusi, IO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaKklMy W/WIM UCXOJTHBIX BEIIECTB, YCTAHOBIIEHHWE CTPYKTYpPHOU (QOpMYIIbI
OpPraHUYeCKOTO BEIIeCTBA HA OCHOBE €r0 XMMHUYECKHUX CBOMCTB MJIM CIIOCOOOB
[TOJIyYE€HUS], ONPEACIIEHUE JOJM BbIXOAA MPOAYKTA PEAKIHH OT TEOPETUUYECKU
BO3MOXHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzaius MexXnpeaMeTHbIX CBA3EH MPU U3yYEHUH OPraHUYECKON XUMUU
B 10 Kyacce oCyImecTBISIETCS] Yepe3 MCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO-
HAyYHBIX TOHATUH, TaK M TMOHSATHHA, MPUHATHIX B OTAEIBHBIX MNPEAMETaX
€CTECTBEHHO-HAYYHOT' O LIUKJIA.



OOmue ecTeCTBEHHO-HAy4YHBIC TIOHATHSA: SIBJICHHE, HAy4HbIM (HakT,
TUNOTE3a, TEOpHs, 3aKOH, aHalIMW3, CHUHTE3, KiIacCHU(pUKaius, HaOII0AeHHE,
U3MEpEHHE, FIKCIIEPUMEHT, MOJIEb, MOJICTIUPOBAHUE.

@dusuka: Marepus, aroM, O3JEKTPOH, IPOTOH, HEWTPOH, MOJIEKYIIa,
DHEPTeTUYECKU YPOBEHB, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3MYECKHE BETUYMHBI, CIUHUIIBI U3MEPEHHs, CKOPOCTh, SHEPTHUA,
macca.

buonorus: knerka, opraHusM, 3KocucTema, Ouocdepa, MeTabOIU3M,
HaCJIEICTBEHHOCTh, aBTOTPO(MHBII U TeTepoTpO(]HBIN TUIl TUTaHUSL, OPOKEHHE,
(doTOCHHTE3, IbIXaHUE, OEJIKH, YIJIEBOIbI, KUPbI, HYKICHMHOBBIE KHCIIOTHI,
(epMEHTBHL.

['eorpadusi: mosie3Hble UCKOMAEMBbIE, TOILINBO.

TexHonorus: NHILEBbIE MPOAYKTHl, OCHOBBI PallMOHAJIBHOIO IHTaHUS,
MOIOIIME CPEICTBA, MATEPUAIIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KUIACC

OBIIIAA U HEOPTAHUYECKASA XUMUSA

Teoperuueckue 0CHOBbI XMMMH.

AtoM. CocTaB aTOMHBIX sifiep. XUMUYEeCKHi 3neMenT. M3otomnsl. CTpoeHue
AJIEKTPOHHBIX 000JI0UYEK aTOMOB, KBAaHTOBBIE YUCJIA. DHEPreTUUECKUE YPOBHU U
MoAypOBHU. ATOMHBIE opOuTanu. Kinaccupukaiuss XuMUYECKUX 3JE€MEHTOB (s-,
p-, d-, f-amementsl). PacnpeneneHue 37I€KTPOHOB MO aTOMHBIM OpPOMTAISIM.
ONeKTpoHHBbIE KOH(UTypalMu aTOMOB O3JEMEHTOB IEPBOTr0O—4eTBEPTOTO
MEepUOJOB B OCHOBHOM U  BO30YXIEHHOM COCTOSIHUHM, DJICKTPOHHBIC
KOH(UTYpallMi HOHOB. DJIEKTPOOTPULIATEIIHHOCTD.

[lepuomnueckuii 3akoH U llepuoguueckas cucreMa XUMHYECKUX
snementoB  J[.MI. MenneneeBa. CBsi3b NEPUOAMYECKOTO  3aKOHA U
[Teppoan4eckol CUCTEMBI XMMHUYECKHX JJIEMEHTOB C COBPEMEHHOW TEOpPUEHN
CTPOEHUSI AaTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XHUMHYECKUX
AJIEMEHTOB U 00pa3yeMbIX MMHU MPOCTHIX U CJIOXKHBIX BEIIECTB MO TPYIIaM U
nepuojaMm. 3HaueHue nepuoauyeckoro 3akona JI.11. Menjeneena.

Xumuueckas CBS3b. BHIbl XMMHWYECKON CBS3M: KOBaJICHTHAsl, MOHHAas,
MeTtayumueckas. Mexann3mbl 00pa30BaHMs KOBAJCHTHOW CBSI3U: OOMEHHBIA U
JOHOPHO-AKIENTOPHBIN. DHEPTrUs U JUIMHA CBS3H. [[0NsIpHOCTH, HAIIPaBJIEHHOCTh
Y HAaChIIIa€MOCTh KOBAJIEHTHOW CBsA3U. KpatHble cBsizu. BomoponHas CBs3b.
MeXMONEKYIIAPHBIE B3aUMOICVCTBHUSL.



BajleHTHOCTP M BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYpPbl MOJIEKYJ C HX TIE€OMETPHUYECKMM CTPOCHHEM (Ha MpuUMeEpe
COEIMHEHUI 2JIEMEHTOB BTOPOIO MEPHOJIA).

[IpencraBieHne O KOMIUIEKCHBIX COeAMHEHUAX. COCTaB KOMILIEKCHOIO
MOHA:  KOMIUIEKCOOOpa3oBareylb,  JMUIAaHJbl.  3HAYEHUE  KOMILUIEKCHBIX
coenuHeHni. [IoHATHE O KOOPAMHAIMOHHON XUMHH.

BemecTtBa MOJEKYISPHOTO W HEMOJIEKYJSIPHOTO CTPOEHHs. THIbI
KPUCTAJUNIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

ITonaTue o nqucrnepcHbIX cucremax. Mcrtunnsie pactBopsl. [Ipencrasinenue
0 KOJUIOMAHBIX pacTBopax. CrnocoObl BBIPAKEHUSI KOHLEHTPAILMU PacTBOPOB:
MaccoBas J0Js BEIIECTBA B PaCTBOPE, MOJISIpHAsA KOHIeHTpausa. HaceimeHnnsie
Y HEHACBILLIEHHBIE PaCTBOPBI, PACTBOPUMOCTB. KpucTasioruaparsl.

Knaccupukanms u  HOMEHKIATypa  HEOPraHMYECKHX  BEIIECTB.
TpuBnambHBIE HA3BaHWSA OTHAEJBHBIX IPEICTABUTEIEH HEOPraHUYECKHUX
BEILIECTB.

Knaccudukanys XuMHUUECKUX peakifil B HEOPTaHUYECKOW U OpraHUYECKOM
XUMUH. 3aKOH COXPAaHEHHsI MacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBPAILCHUS
SHEPruM NpPU XUMHUYECKHX peakuusax. TemnoBble 3(P(PEKTb XUMUUYECKHX
peakuui. TepMOXUMHUYECKHE YPABHEHUSI.

CKOpOCTh XMMUYECKOM peaKuu, €€ 3aBUCUMOCTD OT Pa3IMYHbIX (PaKTOPOB.
['omorenHble U rereporeHHsle peakiuu. Karanus u kataaus3aTopsl.

OOpatumble U HeoOpaTHUMbIE peakIuu. XHUMHYECKOE pPaBHOBECHE.
Koncranta xummyeckoro pasHoBecHs. DakTOpbl, BIMAIOLIME HA ITOJIOKEHUE
XUMHYECKOTO PABHOBECHS: TEMIIEPATypa, JABJIICHHE U KOHIIEHTPALMU BEILIECTB,
ydacTByromux B peakuud. [Ipuamun Jle [larense.

OnexTponutuyeckas auccouuanus. CuiibHble U Ci1a0ble AJICKTPOJIMTHI.
Crenenp nucconmanuu. Cpena BOAHBIX PacTBOPOB: KUCJIOTHAs, HEWTpaJIbHAs,
mienoyHas. Bomopoansiii mokazarens (pH) pactBopa. 'unponus coneit. Peakuyu
MOHHOTO OOMEHa.

OKHUCANTENBPHO-BOCCTAHOBUTENbHBIE  peakunu. CTeneHb  OKHUCIEHUS.
Oxuciurens M BOCCTaHOBHUTENb. lIpolecchl OKHUCIEHHST W BOCCTAHOBJICHMS.
Baxnelinme OKMCIMTENIX M BOCCTAHOBHUTEIHM. METOM 3JIEKTPOHHOro OaiaHca.
DJIEKTPOJIN3 pACTBOPOB U PACILIABOB BEILIECTB.

DKCIEpUMEHTANIbHbIE METOAbl M3YYEHHUs BEIIECTB M HX IPEBPALLICHUI:
pa3JIOKEHHUE IEPOKCHAA BOAOPOAA B IIPUCYTCTBHM KaTaau3aTopa, MOJIEIN
KPUCTAINIMYECKUX  PEIIETOK, TPOBEACHHE peakluuid HOHHOrO OOMeEHa,
ONPENIEIICHUE CPENbl PACTBOPOB C IMOMOIIBIO UHAUKATOPOB, U3YYEHUE BIIMSHUSA



pa3IMYHbIX (PAKTOPOB HA CKOPOCTh XHWMHYECKOM pEaAKIUU U TMOJOKCHUE
XUMHUYECKOTO PAaBHOBECHSI.

Heoprannueckasi Xumusi.

[Tonoxxenne HemeramioB B llepuoamdeckold cHUCTEME XHUMHYECKHX
sanemenToB JI.M1. MenaeneeBa 1 0COOEHHOCTH CTPOEHUS UX aTOMOB. Dduznueckue
CBOMCTBA HEMETAJJIOB. AJJTOTPOIHS HEMETAJJIOB (Ha TpUMeEpE KUCTIOPOia, CEPHI,
dbocdopa u yraepona).

Bonopoa. Ionyuenue, ¢pusndeckue U XMMHUYECKHUE CBOMCTBA: PEAKIIMH C
METaJUIaMAd M HEMETa/UlaMH, BOCCTAaHOBUTEIbHbIE CBOMCTBA. [ MApHUIIbL.
TonnuBHBIE AJIEMEHTHI.

lNanorensl. Haxoxenue B mpupoje, cnocoObl moydeHust, Pu3nueckue u
XAMUYECKUE CBOMCTBA. ["anoreHoBOAOPOBL. Baxuenmue
KHUCIIOPOJICOJIEpKAIlIUEe  COEMMHEHUs  TranmoreHoB.  JlabopaTtopHbie U
MIPOMBIILICHHBIE CTIOCOOBI MOJyYeHUs rajJoreHoB. [[puMeHeHre rajJoreHoB U ux
COCIMHECHUMU.

Kucnopon, o30H. JIlabopatopHbie ¥ MPOMBIIIIEHHBIE CIIOCOOBI MOJy4YeHUS
Kkuciopoaa. Pu3ndecknue U XMMUYECKUE CBOMCTBA U MPUMEHEHHUE KUCIOpoAa U
030Ha. OKCUBI U IEPOKCHUIBI.

Cepa. HaxoxxneHue B TpUpoOj€, CHOCOOBI TMOdy4YeHUs, (U3UYECKHE U
xumMuueckue cBoictBa. CepoBogopon, cyiabduasl. Oxcun cepoi(IV), okcua
cepoi(VI). Cepuucras u cepHass KHCIOTHI U MX cojid. OCOOCHHOCTH CBOKMCTB
CEpHOU KUCIIOTHI. [IpruMeHeHune cepbl U €€ COeTMHEHNM.

Azor. HaxoxnmeHnue B mpupone, CrocoObl TOJNy4eHHs, (U3NUECKHE H
XMMHUYECKUE CBOMCTBA. AMMHUAK, HUTPU L. OKCHABI a30Ta. A30TUCTAs U A30THAS
KHUCJIOTBI U UX coJid. OCOOEHHOCTH CBOMCTB a30THOM KuCHOTHL. [Ipumenenue
a30Ta M €ro COCIMHECHUN. A30THBIE YI0OpEHUSI.

®dochop. HaxoxaeHnne B mpupojae, CrocoObl MOIydeHUS, PU3NUECKHE U
xuMuueckue cpoiictBa. @ochuasl u dochun. Oxcunbl dhochopa, dhochopHas
kuciora u e€ conu. I[lpumenenne dochopa u ero coequnenuit. docdopHbie
ya0OpeHus.

VYriepon, HaxoXIeHHWE B TpUpoje. AJUIOTPONHBICE MOIUDUKAIUH.
dusznuecknue W XUMUYECKHE CBOWCTBAa TMPOCTHIX BEMIECTB, OOpPa30BAHHBIX
yraepoaom. Oxcup yraepoaa(ll), okcua yrnepona(IV), yrosbHas kucioTa u e€
coJid. AKTUBUPOBAHHBIN YroJiib, aacopouus. Dymnepensl, rpadeH, yraepoHbie
HaHOTPYOKU. [IpMeHeHne IpOoCTHIX BEIIECTB, 00Pa30BaHHBIX YTIIEPOIOM, U €T0
COEIMHECHUM.

Kpemuuii. Haxoxnenue B mpupone, cnocoobl moiyueHus, (pu3nueckue u
xumuyeckue cBorctBa. Okcua kpemuusi(1V), kpeMHUeBasi KUCI0TA, CUITUKATHI.



[Tpumenenne kpeMHUS U ero coenuHeHuid. CTEKIO, €ro MONyYeHHE, BHIIBI
CTEKJIA.

[Tonoxxenne wmetamwioB B Ilepuoguueckoil cucreMe XUMHYECKUX
areMeHTOB. OCOOEHHOCTH CTPOEHUSI SJIEKTPOHHBIX 000JI0YEK aTOMOB METAJIIIOB.
Obmue Qusnyeckue cBoiicTBa MeTauioB. [IpumMeHeHHEe METalIOB B OBITY U
TexHuke. CriaBbl METaJIIOB.

DNEeKTPOXUMHUYECKUI psia  HampspkeHUd MertamioB. OOmme crocoObl

HOJTY4YCHHUS METaJUIOB: TUIPOMETAILTYPI U, OUPOMETAILTYPTrus,
anektpoMeTautyprus. [lonstue o xoppos3un meramioB. CriocoObl 3alMTHI OT
KOPPO3UH.

O6mas xapakrepuctuka metamioB [A-rpynnel [leproguyeckoil cucteMsl
XUMHUYECKUX 73yieMeHTOB. Hatpuii u kanuil: nosyueHue, (QuU3NYECKUE U
XUMHYECKHE CBOMCTBA, IPUMEHEHUE MPOCTHIX BELIECTB U UX COCIUHECHUN.

O6mas xapakrepuctuka MetaiuioB [TA-rpynmnsl [lepuoanueckoil cucteMsl
XUMUYECKUX DJEMEHTOB. MarHuii W KajablUid: ModydyeHue, (U3nYecKue Hu
XUMHAYECKUE CBOWCTBA, NMPUMEHEHHUE MPOCTHIX BEIIECTB M HMX COCIWHECHUM.
XKécTkoCcTh BOJIBI U CITOCOOBI €€ yCTpaHEHUSI.

AmoMuHMt: TONMydyeHue, (uU3MYecKue U XUMUYECKHE CBOWCTBA,
MIPUMEHEHUE MPOCTOr0 BEIIECTBA M €ro COCAMHEHH. AMQOTEpHbIE CBOWCTBA
OKCHJIa ¥ TUAPOKCUA ATIOMUHUS, THAPOKCOKOMILIIEKCHI ATFOMUHUS.

OO6mrast xapakTepuCTHKa MeTa/uioB To0ouHbIX moarpynn (b-rpymm)
[Teproanyeckoi CUCTEMBbI XUMUYECKUX JIEMEHTOB.

Pu3NUecKre U XUMUYECKHUE CBOIICTBA XpOMa U €ro coeiMHeHui. OKCUAbI U
ruapokcuibl xpoMa(Il), xpoma(Ill) u xpoma(VI). XpomaTel U 1UXpPOMATHI, UX
OKHCIIUTENIbHBIE CBOMCTBA. [lonydeHne u npuMeEHEHHE Xpoma.

du3nyecKkne M XUMHYECKHE CBOMCTBA MapraHiia U €ro COCIUHEHHM.
Baxwneiimme coenunenus wMapranua(ll), mapranna(IV), wmapranua(VI) wu
mapranua( VII). [lepmanranaT kanusi, ero OKUCIUTENbHBIE CBOMCTBA.

Pu3nvecKne U XMMUYECKNE CBOMCTBA KEJE3a U €ro coenHeHN. OKCUIbL,
ruapokcunl U conu xenesa(ll) u xxeneza(Ill). [Tonyuenue u npuMeHeHue xee3a
U €ro CIUIABOB.

Pu3nyecKne 1 XUMHYECKUE CBOMCTBA MeIH U €€ coeauHeHul. [lomyuenune
Y IPUMEHEHUE MEU U €€ COEAUHEHN.

[uuk: nonydyenue, pu3nuecKue U XMMHYECKUE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA W THAPOKCHUAA LMHKA, THAPOKCOKOMIUIEKCHI I[MHKA.
IIprMeHenne NUHKA U €ro COEINHEHUM.

DOKCHepUMEHTAIBHBIE METOABl W3YYEHHUs BEIIECTB M WX NPEBPALLECHUI:
u3ydeHue oOpaslloB HEMETAIOB, ropeHue cepol, hocdopa, xenesa, MarHus B



KUCJIOPOJIE, M3YYEHHE KOJUICKIUH «MeTamnsl U CIUIaBb», B3aUMOJICVCTBHUE
HIEJIOYHBIX W IIEJIOYHO3EMEJIbHBIX METANIOB C  BOJOW  (BO3MOXHO
UCIIOJIb30BAaHUE BHUJCOMATEPUATIOB), B3aUMOJCHCTBUE IIMHKAa M JKele3a C
pacTBOpaMM KHUCJIOT U LIEJIOYEH, KaUECTBEHHbIC PEAKIIMM Ha HEOPTraHUYECKHUE
AHHMOHBI, KATUOH BOJIOPOJA U KATUOHBI METAJJIOB, B3aUMOJEHCTBUE TUAPOKCHJIOB
QTIOMUHUST W I1MHKAa C pPacTBOpPAMHM KHUCIOT H IIEJIOYEH, pPENICHUE
AKCIEPUMEHTANIBHBIX 33/1a4 1o TeMam «l'amorensn», «Cepa U €€ COeIMHEHUSY,
«A30T U Qochop M uX coenUHEHHs», «MeTayuibl TJIaBHBIX MOJATPYIID»,
«Metasbl MOOOYHBIX MOATPYIIID.

XuMHUS U KU3Hb.

Ponp xumMum B oOecriedeHMHM YCTOMYMBOIO pa3BUTUS YEJIOBEYECTBA.
[lonsiTne 0 Hay4YHbIX METOJAX IIO3HAHUS W METOHOJIOTHUM HAy4YHOI'O
ucciienoBanus. HaydyHple NpyUHUIKIBI OPraHU3alui XUMUYECKOTO ITPOU3BOACTBA.
[IpombInuieHHBIE CMOCOOBI MOJIYYEHUSI Ba)KHEMIIMX BEHIECTB (HA MpUMEpE
MPOU3BOJICTBA aMMHaKa, CEpPHOW KHUCIOThI, MeTaHoJsa). [IpoMbllieHHBIC
CrOCOObl TMOJYYEHHMS] METaUIOB M CIUIaBOB. XHMHYECKOE 3arps3HCHHE
OKpYXalolel cpenpl W ero mnocieactBus. Poiab xumMum B oOecrieUeHHUH
HHEPreTUUECKON 0€30MaCHOCTH.

XuMusT W 300pOBbE UesnoBeKa. JlekapcTBeHHble cpeacTBa. I[lpaBuna
WCMOJIb30BaHUs JIEKAPCTBEHHBIX TMpenapaTtoB. Poap XuUMHUM B Pa3BUTUHU
MEIUIVHBI.

XWMMSI TTUIIHA: OCHOBHBIE KOMITOHEHTHI, MHUIIEBbIE J00OaBKU. Poilb XuMuu B
o0ecreueHnr NUIIEeBON 0€30MaCHOCTH.

Kocmernueckue um mapdromepHsie cpenctBa. beitoBas xumud. IIpaBuna
0€30MacHOr0 MCHOJb30BAHUS MPENapaToB OBITOBOM XWMHHM B TOBCEIHEBHOM
KU3HU.

XUMUs B CTPOUTENBCTBE: BaXKHEUIIIME CTPOUTEIbHBIE MaTEpUabl (IIEMEHT,
OeTOoH).

XuUMUS B CEIIbCKOM X03siiicTBe. OpraHndecKre U MUHEpaIbHbIC yI100pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEpUalibl, KPACKH, CTEKJI0, KEpaMUKa.
Marepuansl a1 aneKTpoHUKH. HaHOTEXHOIOT M Y.

Pacuérnble 3anaumn.

Pacuétel: Macchl BelecTBa Wi 00bEMA ra30B MO0 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce MM 00bEMY OJIHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Macchl (00b€Ma, KONMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIH OJHO W3
BEIIIECTB MMEET NMPHUMECH, MAcChl (00bhEMa, KOIMUYECTBA BEIIECTBA) MPOIYKTa
peaKkuuu, €ClIM OJHO M3 BEIIECTB JAaHO B BHUJE PACTBOPA C ONPEACIEHHOM
MAacCOBOM JOJIEA PACTBOPEHHOIO BEUIECTBA, MACCOBOW JOJHM W MOJISIPHOM



KOHIICHTpAIIMX BEIIECTBA B PACTBOPE, MOJIM BBIXOJA MPOAYKTA PEAKIIUU OT
TEOPETHYECKH BO3MOYKHOTO.

MeXnpeIMETHBIC CBSI3H.

Peanmuzamuss MEXIpPEAMETHBIX CBSA3CH TMpU  HM3YYCHHH OOIeH U
HEOpraHn4YecKor XuMuu B 11 Kitacce OCyIIeCTBIISIETCS Yepe3 UCTIOIb30BaHME KaK
0OIIMX €CTECTBEHHO-HAYYHBIX TIOHSTHM, TaK U TIOHATHHA, TPUHSATHIX B OTJACTHHBIX
IIpeIMETaxX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAyYHBIC TIIOHATHSA: SBJICHWE, HAY4YHBIA (HaKT,
TUIIOTE3a, TEOPHs, 3aKOH, aHAJIM3, CUHTE3, KIacCHU(MUKAILUS, MEPUOTUIHOCTD,
HaOII0ICHUE, H3MEPEHHE, SKCTICPUMEHT, MOJCIIb, MOACIIUPOBAHUE.

duznka: Marepusi, MUKPOMHUpP, MaKpPOMHpP, aTOM, 3JIEKTPOH, MPOTOH,
HEeWTPOH, HOH, H30TOIbI, PAJAUOAKTUBHOCTh, MOJICKYJa, DSHEPreTUUCCKHUI
YPOBEHB, BEILIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSHUE BEIIECTBA, UACATbHBII
ra3, GU3NYEeCKUe BEJIMYHUHBI, ¢IMHAUIIBI H3MEPECHUS, CKOPOCTh, SHEPTHS, Macca.

buonorusi: knetka, opraHusMm, 3KocucTeMa, Ouocdepa, MeTabOIU3M,
MaKpO- U MHUKPODJIEMEHTHI, OCJIKH, KUPBI, YIJICBOIbI, HYKJICHHOBBIC KHCIIOTHI,
(hepMEeHTBI, TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK SHEPTHUU B SKOCHUCTEMAX.

I'eorpadms: mMuHEpasBl, TOpPHBIC IOPOJBI, IIOJE3HBIC MCKOIAaeMbIe,
TOTUTMBO, PECYPCHI.

TexHONOTHSA: XUMUYECKast TIPOMBITIICHHOCTD, METaJUTypTHs,
CTPOMTENIbHBIC MAaTEPHAIIbI, CEIBCKOXO3UCTBEHHOE MPOU3BOICTBO, IMHIICBAS
IPOMBINIJICHHOCTh,  (papMaleBTHYECKass TMPOMBIIIICHHOCTb, ITPOU3BOJICTBO
KOCMETHYECKHUX IPEerapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTEPHAJIOB,
AJIEKTPOHHASI POMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.



IVNTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMBI 110
XM HA VIUJIVBJIEHHOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTcTBUM C CHCTEMHO-NIEATEIBHOCTHBIM MOJIXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUSA MpeAMeTa «XHUMH» Ha YPOBHE CPEIHEro
oOuiero 00pa3oBaHUsl BBIJEICHBI CIEAYIOLIUE COCTABIISIIONINE: OCO3HAaHUE
OOy4arolMMUCS POCCUMCKON TIpakJaHCKOM WIEHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHUIO, CAMOCTOSITEIFHOCTH M CAMOOIIPEICIICHUIO; HAJTMUME MOTUBAIIUU
K OOyYEHHIO; TOTOBHOCTh U CIIOCOOHOCTh OOYYalOIIMUXCS PYKOBOJCTBOBATHCS
NPUHATHIMH B OOIECTBE TMpaBWIaMM M HOpPMamMH TIOBEICHUS; HaIU4ne
PaBOCO3HAHMS, HKOJIOTMYECKON KyJIbTYpbl; CIIOCOOHOCTh CTaBUTh LEIH U
CTPOUTbH KU3HEHHBIE MJIaHbI.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUSA TMpEAMETa «XUMHUS» OTPaKaloT
c(hOpPMHUPOBAHHOCTH OIBITA TO3HABATENFHOW M TMPAKTUYECKOW NEATEIBHOCTU
oOyuaroluxcst B IpoLEecce peaan3aluuu 00pa3oBaTeaIbHON AESITENbHOCTH.

JIMYHOCTHBIE pE3YyJbTaTbl OCBOCHUS TMpEAMETa «XUMHUS» OTPaKaroT
c(OpPMUPOBAHHOCTH OIbITA MO3HABATEIBHOW M TNPAKTUYECKOW NeATEIbHOCTH
00yyJaroIuxcsi B MpOLeCCe peain3aiy 00pa3oBaTeIbHON IESITEIbHOCTH, B TOM
YHClie B 4aCTH:

1) rpaaaHCcKOro BOCIUTAHUSA .

OCO3HaHUsl  OOy4alOUIMMHCS CBOMX  KOHCTUTYLHMOHHBIX TIpaB U
00s13aHHOCTEH, yBaXKCHHS K 3aKOHY U TIPABOMOPSIKY;

NPEICTABICHUS O COLMAIBHBIX HOPMAax M TMpaBUJaX MEXIMIHOCTHBIX
OTHOIICHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOM MAESITENbHOCTH MPH CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHUN YUeOHBIX U MO3HABATEIbHBIX 3a/a4, BBIMOIHEHUN
XUMHUYECKHUX IKCTICPUMEHTOB;

CIIOCOOHOCTH TIOHWMAaTh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY W
apryMEHTBI IpYTUX PU aHAIU3€ Pa3IMYHbIX BUIOB YUCOHOMN €ATEIbHOCTH;

2) IaTPMOTHYECKOTO BOCIIUTAHMS

[IEHHOCTHOTO OTHOIIEHUS K HCTOPMYECKOMY M HAy4YHOMY HACJIEIUIO
OTEUECTBEHHOU XUMUMU;

yBaKEHUsSI K MPOIIECCY TBOpPUECTBA B OOJIACTH TEOPUHM U MPAKTUYECKOIO
MPWIOKEHUS XWMHUHU, OCO3HAHUSA TOTO, YTO JaHHbIE HAYKH €CTh pe3yJbTar



JUIMTEJIbHBIX ~HAOMIOACHHUM, KpPOMOTIMBBIX JKCIIEPUMEHTAIBHBIX IOHCKOB,
MTOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTUKOB;

UHTEpeca M TMO3HABaTEIbHBIX MOTHUBOB B IMOJYYEHUU U TOCIEAYIOIIEM
aHanu3ze UHGOpPMAIMM O  MEPEAOBBIX  JIOCTIDKEHHUSIX  COBPEMEHHOM
OTE€YECTBEHHON XUMUM;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH  OIICHMBAaTh CHUTYallUHd, CBSI3aHHBIE C XUMHUYECKUMU
SABJICHUSMH, U IPUHUMATh OCO3HAHHBIEC PEIICHUSI, OPUEHTUPYSICh HA MOPAJIBHO-
HPaBCTBEHHbBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHHBAaTh CBOE MOBEJIEHUE U MOCTYNKH CBOUX TOBAPHUILEH C
NO3ULMI HPABCTBEHHBIX U IIPABOBBIX HOPM U C YYETOM OCO3HAHUS MTOCIIEICTBUM
IOCTYIIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

MOHMMAaHUSl I1IEHHOCTEW 370poBOro u 0Oe3omacHoro o0pa3a >KHU3HHU,
HE00XOJMMOCTH OTBETCTBEHHOI'O OTHOILLIEHUS K COOCTBEHHOMY (PU3NYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHrs TpaBui 0e30MacHOro OOpallleHHs C BEIIeCTBAMH B OBITY,
ITIOBCETHEBHOM KU3HU, B TPYAOBOM JAEATEIBLHOCTH;

MOHUMAaHUS L[IEHHOCTU MPaBWJI HMHAWBUAYAIbHOTO U KOJUJIEKTUBHOIO
0€3011acHOT0 MOBEICHNUS B CUTYAIUX, YTPOXKAIOIINX 3/I0POBBIO U KU3HHU JIIOJIEH;

OCO3HaHMS MOCTEACTBUIN U HETIPUSATHS BPEIHBIX MPUBBIYEK (YIIOTpeOIeHUs
aJIKOr0Jisl, HAPKOTHKOB, KYPEHUS);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEOBATEIbCKON
JeSTETLHOCTH, OOIIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYIHX BHJIAX
NEeSATENbHOCTH;

YCTAHOBKM Ha AaKTHUBHOE Yy4YacTHE€ B PEUICHUU MPAKTHUYECKUX 3a]1a4y
COITMaJILHOM HAIPaBICHHOCTH (B paMKax CBOETrO KJacca, IIIKOJIbI);

MHTEpeca K MPaKTUUECKOMY U3YUYEHUI0 Mpodeccuil pa3InyHOro poJia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUUN 10 XUMUHU;

YBOXKEHUS K TPYLY, JIIOJSAM TPyJAa U pe3yJibTaTaM TPYJ0BOH AEATEIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY WHAMBUAYAJIBHON TPaeKTOPHUU
obOpazoBaHusi, Oyaymier npodeccun U peanusalud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB
U IOTpeOHOCTeM 00111eCTBa;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:



AKOJIOTMYECKHU 11eJIeCO00Pa3HOT0 OTHOIICHUSI K MPUPOAEC KaK UCTOUHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHUMAaHUS I00ATBHOTO XapaKTepa SKOJIOTHYECKUX MpOoOseM, BIUSHUS
SKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE MTPUPOTHON U COLMATIBHOW CPEIBI;

OCO3HaHMSI HEOOXOJUMOCTH HCMOJB30BAHUS JNOCTHKEHUN XUMUU IS
pelIeHUs BONPOCOB PAllMOHAIBHOTO MPUPOAOTOIb30BAHUS;

AKTUBHOIO HENPUATUS JEUCTBUM, NPUHOCAUIUMX BPEA OKpYXKarOMIEH
IPUPOAHON CpeJie, YMEHHUS IPOTrHO3UPOBATh HEOIATONPUSITHBIE IKOJIOTUUECKHE
MOCJEACTBUSA MPEIINPUHUMAEMBIX IEUCTBUIN U MPEAOTBpALIATh UX;

HallMyus Pa3BUTOTO  SKOJOTMYECKOTO  MBIIUICHHS, SKOJOTMYECKOU
KYJbTYpPBbl, OIbITA JESITEIBHOCTH SKOJOTHMYECKON HAMpPaBICHHOCTH, YMEHUS
PYKOBOJCTBOBATbCA UMHU B MO3HABATEIbHON, KOMMYHHUKATUBHON U COLIUATIBLHOMN
IIPAKTUKE, CHOCOOHOCTHM W YMEHHUSA AaKTUBHO MPOTUBOCTOSITH HJCOJIOTHH
xemodoouu;

7) UEHHOCTH HAYYHOI'0 IO3HAHMS:

MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHS
HAyKHU U OOIIECTBEHHOMN MPAKTUKU;

NOHUMaHUSl CHeU(PUKH XUMUU KaK HAyKd, OCO3HaHUA €€ poiu B
dbopMUpPOBaHUU PAIMOHAILHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUM 1IEJIOCTHOTO
npeacTaBiieHus: 00 OKpyXKaroIlleM MUPE Kak O €IMHCTBE MPUPO/IbI U YEIOBEKA, B
MO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEW M PEIIeHUU MPOOJIEM COXpaHECHUS
IPUPOJIHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0CO0OM 3HAYUMOCTH XHUMHH I  COBPEMEHHOM
IUBWIM3ALMKU: B €€ T'yMaHHCTHYECKOW HANpaBJICHHOCTU W Ba)XXHOW pOJU B
CO3/IaHUM HOBOW 0a3bl MaTepUaIbHOM KYJIbTYPhl, B PEIICHUH TJIOOATBHBIX
Mpo0JIeM YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, YHEPTETHUECKOM,
MUIIEBOM M DKOJOTHYECKOM O€30MacHOCTH, B Pa3BUTHH  MEIUIIMHEI,
o0ecrieYeHU YCI0BUN YCTICITHOTO TPYy/1a U SKOJOTUYECKH KOM(POPTHOM KU3HU
Ka)kJI0TO YJICHa OOIIECTBA;

€CTEeCTBEHHO-HAYYHOW TI'PAaMOTHOCTH: TOHUMAHUSI CYIIHOCTH METOJ0B
MMO3HAHUSI, UCTIOJIH3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH UCIOJIb30BaTh
MOJTy4aeMbl€ 3HAHUS I aHAIN3a U OOBSICHEHUS SIBJICHUIN OKPY>KAIOIIET0 MUpa
U TPOUCXOMAIIMX B HEM UM3MEHEHUN, yMeHUsS JejaTh OOOCHOBaHHBIC
3aKJIIOYEHUSI HA OCHOBE HAYYHBIX (DAKTOB M HMMEIOLIUXCS JAHHBIX C IIEJIbIO
MOJTYYEHHUS JOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTH CaMOCTOSTENIBHO HCIOJIb30BaTh XUMUYECKHE 3HAHUS IS
perieHus IpoOJIeM B peabHbIX KU3HCHHBIX CUTYAIIHSX;

MHTEpeca K NO3HAHUIO, UCCIEA0BATEIBCKON IESITENBHOCTH;



TOTOBHOCTM U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO H
caM000pa3oBaHUIO, K aKTUBHOMY IIOJIYY€HHUIO HOBBIX 3HAHUUA MO XHMHUHU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpeca K 0COOEHHOCTSAM TpyJa B pa3IMuHbIX chepax mpodeccuoHaIbHOMI
NEeATETBHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE Pe3yIbTaThl OCBOCHUS IIPOrPaMMBI IO XMMUHU Ha YPOBHE
cpeaHero o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBble i1 (QOpMHUpPOBAHUS  MUPOBO33PEHUS  OOydYaAIOUIUXCS
MEX U CIUIUIMHAPHBIC (MeXIIpeIMETHBIC) oOIIIeHayYHBIC MOHATHS,
OTpaXKarolue IEJIOCTHOCTh HAyYHOW KApTHHBI MHpa U CIEHU(PUKY METOJIOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4YHbIA (PaKkT, MPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBaHHE, HAOIIOJICHUE, U3MEpPECHUE,
AKCIIEPUMEHT U JIPYTHUE);

YHUBEPCAIbHBIC y4eOHBIC JeficTBUSA (mo3HaBaTeNbHBIC,
KOMMYHUKATHUBHBIC, PETYJATHBHBIC), oOecneunBaromuye (QopMupoBaHue
(GyHKIIMOHATBHON TPAMOTHOCTU U COIUAJIBHONW KOMIIETEHIIMY O0y4aroInuXCs;

CITOCOOHOCTh oOydJarommxcs HCII0JIb30BaTh OCBOCHHBIE
MEXIMCIUTUIMHAPHBIC, MUPOBO33PEHUYCCKIE 3HAHUS M YHUBEPCAIbHBIC YICOHBIC
JIEVUCTBUS B MO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpenMeTHbIE PE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCATbHBIMU
y49eOHBIMH  TTO3HABATCIHbHBIMA, KOMMYHHKATUBHBIMA ¥  PETYJSITUBHBIMHU
JICUCTBHUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

1) 6a3oBble JIOrHYEeCKHE TeHCTBUA:

CaMOCTOSITeNIbHO  (OPMYJIMPOBATh M aKTyalIU3UpPOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeaesaTh IEIN ACATEbHOCTH, 3ajlaBas IMapaMeTpbl U KPUTEPUU HUX
JOCTUKEHUS, COOTHOCHUTH PE3YIbTaThl JEATEIBHOCTH C IOCTABICHHBIMHU
HEJISIMU;

UCIIOJIb30BaTh MIPU OCBOCHUHW 3HAHUN MPUEMBI JIOTUYECKOTO MBIILJICHHUS:
BBIJICTISATh XapaKTEPHbIE MPU3HAKU MOHSATUNA U yCTaHABIMBATh UX B3aUMOCBS3b,
MCIIOJIH30BaTh COOTBETCTBYIOIINE MOHSTHS 1711 OOBSICHEHHS OT/IEIBHBIX (DAKTOB
U SIBJICHUM;



BBIOMPATh OCHOBAaHMS M KPUTEPUHU IS KIacCU(UKAIIUU BEIISCTB M
XUMHUYECKUX PEAKIIUK;

YCTaHABIIMBaTh IPUYUHHO-CIICICTBEHHBIE CBSI3U MEXAY H3y4aeMbIMU
SABJICHUSMU;

CTPOUTH JIOTUYECKHE PACCYXKICHUSI (MHIAYKTUBHbBIC, ICAYKTHUBHBIC, IO
AQHAJIOTUH), BBIABJISITh 3aKOHOMEPHOCTH W MPOTUBOPEUYMSI B PACCMaTPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI M 3aKIIFOUCHUS;

IPUMEHSTH B IPOLIECCE ITO3HAHUS UCITOIb3YEMbBIE B XUMUU CUMBOJINYECKUE
(3HaKOBBIE) MOJEIHM, MPeoOpPa30OBbIBATH MOJICIbHBIE MPEACTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJ) dJEMEHTa, XuMuueckas (opmylia, ypaBHEHHE
XUMUYECKON peakuuu — TMpH PEIICHUH Y4eOHBIX TO3HABATEIBHBIX U
NPaKTUYECKUX 3aJ]1a4, PUMEHSATh HAa3BaHHBIE MOJEIbHBIE MPEICTABICHUS IJIS
BBISIBIICHUSI XAPAKTEPHBIX MPU3HAKOB HM3Y4Ya€MbIX BEHIECTB U XUMHUYECKHUX
peaKLHnil.

2) 0a3oBbIe MCCIIEeI0BATEIbCKHE 1eiCTBUSA:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHUYECKUX
peaKuii;

dbopMmynupoBaTh €M W 33Jadyd  UCCIEOBAHUS, HCIOJIb30BaTh
MOCTaBJICHHBIE U CaMOCTOSITEILHO CPOPMYIUPOBAHHBIC BOIMPOCHI B KAueCTBE
WHCTPYMEHTA MO3HAHUS U OCHOBBI U1 (POPMHUPOBAHUS TUIIOTE3bI MO MPOBEPKE
PaBUJILHOCTH BBICKA3bIBAEMBIX CYKIICHHUI;

BJIQJICTh HABBIKAMM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUSI U TPOBEICHUS
YUYEHHUYECKHUX IKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHUS HA0IIOAATh 32 X0JI0M
MPOIIECCa, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3yibrar, (GopMyJIUpOBaThH
0000IIEHHsIT W  BBIBOABl OTHOCUTENBHO  JOCTOBEPHOCTH  PE3YJIHTATOB
MCCJICIOBAHMSI, COCTABIISATh 000CHOBAHHBIN OTYET O MPOJIeTIaHHOM paboTe;

npuoOpeTaTh OMNBIT YYEHUYECKON HCCIEAOBATEIbCKOM UM TMPOEKTHOMN
NEATEeIbHOCTH, TMPOSIBIATh CIOCOOHOCTh U TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOMCKY METOJIOB pPEIICHUs MPAKTUYECKUX 3a]ad, MPUMEHEHUIO Pa3InYHbIX
METOI0B TTO3HAHMSI.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBATLCS B PA3IMYHBIX HCTOYHHKAX WHQpopManuu (HaAy4HO-
NONyJIIpHAs JINTEpaTypa XUMHUYECKOTO COJEpkKaHUs, CIPaBOYHbIE MOCOOUs,
pecypcbl MHTepHeTa), aHaIM3UpOBaTh HH(POPMALIUIO PA3IMYHBIX BUIOB U (OopM
MIpEJICTABIICHHUS, KPpUTUYECKH  OLICHHBATh e€¢  JIOCTOBEpPHOCTb U
HETPOTHUBOPEUUBOCTb;



(GopMyTHUpOBAThH 3aMPOCHl U MPUMEHATH Pa3INYHbIe METOABI IIPU MOUCKE U
orOope wuHpOpMaIMU, HEOOXOAMMON MJisi BBINOJHEHUS YYEOHBIX 3aaauy
onpenenEHHOro TUIA;

npuoOpeTaTh OMBIT MCIOJB30BaHUS MHPOPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh ONTUMANBHYIO (OpMY MpEACTaBICHUS
uHopManu (cxemsl, rpadyKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAYyYHBIM S3bIK B KauyecTBE CpeACTBa Npu pabore ¢
XUMHUYECKON HH(pOpMaluen: MNPUMEHITb MEXIpPEAMETHbIE ((PU3NYECKUue u
MaTE€MaTUYECKHE) 3HAKU U CUMBOJIbI, (POPMYJIbI, a0OpEeBUATYpbl, HOMEHKIIATYPY;

HCIIOJIB30BaTh 3HAKOBO-CUMBOJIMYCCKNC CPCACTBA HATIAAHOCTH.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe NeiCTBUS:

3a/1aBaTh BOMPOCHI [0 CYIIECTBY 00CYK/1a€MOU TEMBI B XOJI€ HATIOTA
W/WJY TUCKYCCHH, BBICKa3bIBATh UJIE€U, (POPMYIHPOBATH CBOU MPEIIOKECHUS
OTHOCHUTEJIBHO BBINIOJIHEHUS IIPEAJIOKEHHON 3a/1a4H;

BBICTYIIaTh C MPE3EHTALNEN pe3ybTaTOB MO3HABATEIbHOU JE€ATEIBbHOCTH,
IIOJIyYEHHBIX CaMOCTOSITEIBHO WJIA COBMECTHO CO CBEPCTHHUKAaMU IPH
BBINIOJIHEHUA XHMMHYECKOTO OJKCIEPUMEHTAa, MPaKTUYECKOW paboThl MO
MCCJIEIOBAHHIO CBOMCTB U3y4aeMbIX BEILIECTB, pean3allii y4eOHOTrO IPOEKTa, U
(opMyIUpPOBATh BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUM MyTEM
COTJIACOBaHUS MO3UILIMIA B X0/1€ 00CYX)ACHUS U 0OMEHA MHEHUSIMH.

PeryisiTuBHBIC YHMBEpPCAJIbHbIC Y4eOHbIe NeCTBHA:

CaMOCTOSITENIbHO TJIAHUPOBATh M OCYIIECTBISATH CBOIO IMO3HABATEIBbHYIO
JeSTENbHOCTh, Ompenesss e€ [enu W 3aJadd, KOHTPOJMPOBAaTh M TIO0 Mepe
HEOOXOIUMOCTH KOPPEKTUPOBATH MpEJIaraéMblii aJirOpUTM ACHCTBUN TIpH
BBIMIOJTHEHUH Y4YEOHBIX M HCCIENOBATENIbCKUX 3ajad, BbIOMpaTh Haubosiee
s dekTuBHBIN cOcO0 MX pemieHuss C y4€TOM MOJYYEHHs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIUSX;

OCYHICCTBIIATE CAMOKOHTPOJIb ACATCIBHOCTH HAa OCHOBC CaMOaHaInM3a U
CaMOOILICHKU.



HPEAMETHBIE PE3YJIBTATBI

[IpeameTHble pe3yapTaThl OCBOECHHMS NIPOrpaMMbl MO XHMHH Ha
yriIyOJIEHHOM ypOBHE Ha YpPOBHE CpeIHEro oOuiero oOpa3oBaHHs BKIIIOYAIOT
crnenuduueckue st yaeOHOTo npeameTa « XuMus» HaydHbIE 3HAHUS, YMEHUS U
CIOCOOBI ICMCTBUI IO OCBOEHUIO, MHTEPIIPETALIMHI U TPEOOPA30BAHUIO 3HAHUIA,
BUJIbI JESITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHUS UM MPUMEHEHUIO 3HAHWI B
Pa3IMYHBbIX Y4eOHBIX CUTyalUsIX, a TAK)KE B PEAIbHBIX )KU3HEHHBIX CUTYalUsX,
CBS3aHHBIX C XMMMEW. B mporpamMme mo XuUMUU NpPEIMETHBIE PE3YJIbTAThHI
IPEICTABIICHBI 10 F'OJIaM U3YUYECHUSI.

10 KVIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUA Kypca «Opranuyeckas XuUMHS»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUI: O MECTE U 3HAUYCHUU OPTaHHYECKOU
XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U €€ pOJu B 00ECIICUCHUU YCTOMUYHUBOTO
Pa3BUTHUSI YEIOBEUYECTBA B PEIICHUU MPOOJIEM IKOJIOTHYECKOU, IHEPTETUUECKOMN
W TuIEeBod O€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, CO3JaHUM HOBBIX
MaTEpPHAJIOB, HOBBIX HMCTOYHUKOB HHEPTUU, B OOECHEYCHUH PalMOHAIBHOTO
IPUPOAOIIONH30BaHUSA, B (DOPMUPOBAHUH MHUPOBO33PEHUSI U OOIIEH KYIbTYPHI
YeJoBeKa, a TaKXKe DKOJOTMYeCKHM OOOCHOBAHHOTO OTHOILIECHHUS K CBOEMY
3I0POBBIO U IPUPOIHOM CPELE;

BJIAJICHUE CUCTEMOM XMMHYECKHX 3HAHHUM, KOTOpAas  BKIIKOYAET:
OCHOBOIIOJIAralOIIMe TMOHATUA — XUMHYECKHM DJIEMEHT, aToOM, SIp0 U
9JIEKTPOHHAs 000J0YKa aroma, s-, P-, d-aTOMHBIE OpPOWTANIM, OCHOBHOE W
BO30YKJIEHHOE COCTOSIHUSA aroMma, rMOpuau3anusi aTOMHBIX OpOMTalIeld, WOH,
MOJIEKYJIa, BaJICHTHOCTb, 3JICKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCJICHUS,
XUMUYECKasi CBsA3b, MOJb, MOJSIpPHAs Macca, MOJSIPHBIA OO0BEM, YIIIEpPOHBII
ckeneT, (yHKIWOHANbHAS TPYIIA, paguKal, CTPYKTYpHbIE (HOPMYJIBI
(pa3BEépHYTHIE, COKpalIEHHBIE, CKEJIETHBhIE), HW3OMEPHUS CTPYKTypHas W
IIPOCTPAHCTBEHHAs (TeOMETpUUecKas, ONTUYECKas ), U30MEPbI, TOMOJIOTMYECKUIMA
psll, TOMOJIOTH, YIJIEBOAOPOBI, KHUCIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE
COEMHEHUS, MOHOMED, MOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COCMHEHHUs; TEOpHUH, 3aKoHbl (mepuommyeckuii 3axoH JI. M. MeHneneena,
TEOpUS CTPOEHUs OpraHnyeckux BemectB A. M. byTiiepoBa, 3aKOH COXpaHEHHS
Macchl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPALLICHUS SHEPTUU MPU XUMUYECKUX
peakuusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI SI3BIK XUMUH,
MHPOBO33PEHYECKUE 3HAHMS, JIEKAIIME B OCHOBE MOHUMAHUS MPUYMHHOCTU U
CUCTEMHOCTH XHMHWYECKMX SBJICHUW; TNPEACTaBICHUS O MEXaHU3Max



XUMUYECKUX PEAKLIHNA, TEPMOJMHAMUYECKUX U KHUHETUYECKHUX 3aKOHOMEPHOCTSX
UX MPOTEKaHUs, O B3aHMHOM BJIMSHUM aTOMOB WU TPYNI aTOMOB B MOJIEKYJIax
(MHOYKTUBHBIM W Me30oMepHbIH 3(dekTsl, opueHTanTel I u Il poma);
(paKkTOJIOTHYECKUE CBEJEHUSI O CBOMCTBAX, COCTaBE, MOJYYEHUH U OE30M1acCHOM
HCIIOJIb30BaHUN BAXKHEMIIMX OPraHWYECKHUX BEIIECTB B OBITY M NPAKTUYECKON
NEATEIbHOCTH  YEJOBEKa, OOMMX HAay4YHbIX MNPUHUOMIAX XHUMHYECKOIrO
IPOM3BOCTBA (HA IPUMEpE MPOU3BOJICTBA METaHOJIA, IepepadOTKu HePTH);
c(OpPMUPOBAHHOCTh YMEHUI: BBIABIIATH XapaKTEPHbIE MPU3HAKU MOHITHMH,
YCTaHABJIMBATh UX B3aUMOCBS3b, HCII0JIB30BAaTh COOTBETCTBYIOLIME IIOHATHS IIPU
ONMCAaHHUH COCTaBA, CTPOCHHS U CBOMCTB OPraHUYECKUX COCTUHECHUM;
c(hOpMHUPOBAHHOCTh YMEHMIA:

UCII0JIB30BaTh XMMHUUYECKYIO CHMBOJIMKY JUUISI COCTaBJICHUS MOJIEKYJISIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTHIX, COKpAIIEHHBIX M CKEJIETHBIX) (popmy
OpraHUYECKUX BEIIECTB;

COCTaBJISITh YPABHEHUS XUMUYECKUX PEAKIUI U PACKPBIBATh UX CYIIHOCTD:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIMl  MOCPEACTBOM  COCTAaBJICHUS
AJIEKTPOHHOIO OajlaHca 3THUX peaklUMid, peakuuil HOHHOro OoOMeHa MyTEM
COCTABJICHMSI MX ITOJIHBIX M COKPAIIEHHBIX NOHHBIX YPABHEHHIA;

M3rOTaBJIMBaTh  MOJEIM  MOJEKYJ OpraHWYecKHX  BELIECTB IS
WJUTIOCTPALIMKM UX XMMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

cOPMUPOBAHHOCTh ~ YMEHUM: YCTaHaBIMBaTh  IPUHAJIEKHOCTD
U3YYEHHBIX OpPraHMYECKHX BEIIECTB [0 MX COCTaBy U CTPOCHHUID K
OnpefeNéHHOMY KJIacCy/TpyIllieé CO€AMHEHUH, JaBaTh KM HAa3BaHUS IO
cuctematuyeckoi HomeHnkinatype (IUPAC) u npuBoauTh TpUBUAIBHBIE
Ha3BaHUsS JJI OTIEIbHBIX MPEICTABUTENICH OPraHMYECKHX BEUIECTB (ATHUJIEH,
alleTWJIeH, TOJYOJ, TJULEPUH, OTWICHTJIUKOIb, (eHod, (QopMalbIeTru/,
aueTanbAeru], aleToH, MypaBbHHAs KHCIIOTa, YKCYCHAsl KMCIIOTa, CTEApUHOBAs,
OJICMHOBasA, MaJIbMUTUHOBAsI KHUCIOTHI, TJIMIMH, alaHUH, MajabT03a, QPYKTO3a,
AHWJIVH, TUBUHWII, U30IIPEH, XJIOPOIMPEH, CTUPOI U PYyTHUe);

c(OpMHUPOBAHHOCTh YMEHHSI OINpPENENATh BHUJ XHUMHYECKOW CBSI3U B
OpraHUYECKUX COEAUHEHUSX (KOBAJIEHTHAs M HOHHAs CBSA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHHUS MPUMEHSATH MOJOKEHUS TEOPUU CTPOEHUS
oprannueckux BemectB A. M. byrnepoBa st 0OBsSCHEHUS 3aBUCUMOCTH
CBOMCTB BEILECTB OT UX COCTaBa U CTPOEHUS;

chOpPMUPOBAHHOCTh YMEHHUU  XapaKTepu30BaTh COCTaB, CTPOCHHE,
¢usznyecKkue U XUMUYECKHUE CBOMCTBA TUIUYHBIX MPEACTABUTENCH PA3NMUYHBIX
KJIJACCOB ~ OPraHMYECKHMX BEIIECTB: AJKAaHOB, [MKJIOAJIKAHOB, AJIKCHOB,



AJIKaJINECHOB, AJIKUHOB, apOMAaTUYECKUX YIJIEBOAOPOAOB, CIUPTOB, albACTUIOB,
KETOHOB, KapOOHOBBIX KHCJIOT, HPOCTBIX M CIOXHBIX 3(QUPOB, KUPOB,
HUTPOCOEANHEHUN U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJIeBOIOB (MOHO-, IHU- U
MOJINCAXapHJIOB), WJUIIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXIYy HHUMHU
YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHUX PEAKIUM C HUCHOJIB30BAHUEM
CTPYKTYPHBIX (POPMYII;

c(hOpMHUPOBAHHOCTh YMEHHUS TOJTBEPk AATh HAa KOHKPETHBIX IMpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHMUYECKUX COEIMHEHUIN
OT KpPAaTHOCTH U THUIA KOBAJEHTHOU CBS3U (G- U M-CBSI3U), B3AUMHOTO BIIMSHUS
aTOMOB U I'PYIIII aTOMOB B MOJIEKYJIaX;

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEpHU30BaTh HUCTOYHUKHI
YIJIE€BOJOPOAHOIO ChIpbs (HE(Th, NPUPOJHBIM Tra3, yroyib), CHOCOOBI €ro
nepepaboTKU U MPAaKTUYECKOE IPUMEHEHHE MTPOTYKTOB NepepadOoTKH;

c(hOpMHUPOBAHHOCTH BJIAJICHUSI CUCTEMOU 3HAHUN O €CTECTBEHHO-HAYYHBIX
METO/aX MO3HaHUs — HAOJIIOIEHUH, U3MEPEHUH, MOIETUPOBAHUH, IKCIIEPUMEHTE
(peaJIbHOM U MBICJICHHOM) U YMEHUSI IPUMEHSITh ATH 3HAHUS;

chOPMHUPOBAHHOCTh ~ YMEHHSI  NPUMEHATh  OCHOBHBIE  ONEpAINH
MBICITUTEILHON JEATeIbHOCTH — aHaju3 W CHHTE3, CpaBHEHHUE, 000O0IIeHHE,
CUCTEMATHU3ALMIO, BBISIBIICHUE IPUYNHHO-CIIECTBEHHBIX CBI3E€U — JIJI U3YUEHHUS
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIUN;

c(hOpMHUPOBAHHOCTh YMEHUH: BBISBIISATH B3aUMOCBS3b XUMUYECKUX 3HAHUN
C MOHATUSIMU U TPEICTABICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX NPEIMETOB
11 00JIee OCO3HAHHOI'O TOHUMAaHUs CYIITHOCTH MaTepUaibHOIO €IMHCTBA MUPA,
MCIIOJIb30BaTh CUCTEMHBIE 3HAHMS 110 OPTAHUYECKOW XUMUU [l OOBSICHEHUS U
ITPOTHO3UPOBAHUS SBICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHUH: TPOBOJUTH PACUETHI MO XUMUYECKUM
dopMynaM W yYpaBHCHHMSIM XHUMHUYECKHX pEaKIHMid C HCIOJIb30BAHUEM
¢u3nueckux BelWYuH (Macca, O00BEM Tra3oB, KOJMWYECTBO BEUIECTBA),
XapaKTepU3yIOIIMX BEIIECTBA C KOJHWYECTBEHHOM CTOPOHBL: PACYETHI 11O
HAXOXKIECHUIO0 XUMUYECKOU (POPMYJIbI BEIIECTBA IO U3BECTHBIM MACCOBBIM JI0JISIM
XUMHUYECKUX JJIEMEHTOB, IMPOIYKTaM CrOpaHMs, IJIOTHOCTH Ta3000pa3HbIX
BEILIECTB;

c(OPMHUPOBAHHOCTh ~YMEHMI: TMPOTHO3MPOBATH, AHAIM3UPOBATH U
OLICHUBATh C MO3UIUN HKOJIOTMYECKON 0€30MacHOCTU MOCIENCTBUS OBITOBOU U
MIPOU3BOJACTBEHHON JIESITEIBPHOCTH 4YEJIOBEKAa, CBS3aHHON C TepepadoTKOM
BEIIIECTB, HCIIOJb30BaTh MOJYYEHHbIC 3HAHUS [JIs TPUHATHS TPAMOTHBIX
pelieHni mpoobieM B CUTYyalUsIX, CBA3AHHBIX C XUMHEH;



c(hOpMUPOBAHHOCTh YMEHUI: CAMOCTOSITETIFHO TJIAHUPOBATh U MPOBOJIUTH
XUMUYECKUN SKCHEPUMEHT (IOJYyYEHHWE U HM3YyYEHHE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIMHU YIJIEBOJAOPOAOB PA3JIMYHBIX KJIAaCCOB H
KHCJIOPOJICOJIEPKAIUX OPTaHUYECKUX BEIIECTB, PEIICHUE YKCIIEPUMEHTAIbHBIX
3a/a4 MO PACIO3HABAHUIO OPTaHMYECKHUX BEIIECTB) C COOIIOJACHHUEM IPaBUI
0e30macHOro oOpalleHusi ¢ BEIIeCTBAaMH MU JTaOOPaTOpHBIM 00OpYIOBaHUEM,
dbopMynMpoBaTh 1eNb HCCICIOBAHUS, MPEACTABIATh B pa3Iu4HOU Qopme
pe3yabTaThl SKCIEPUMEHTA, AaHAJIM3UPOBATH U OLICHUBATH UX IOCTOBEPHOCTH;

c(OpPMUPOBAHHOCTh YMEHUI:

coOJII01aTh IPABUJIA SKOJIOTUYECKU LIETECO00PA3HOrO MOBEICHUS B OBITY U
TPYZIOBOU JEATEIIBHOCTH B LENSAX COXPAHEHUs CBOETO 3/I0POBBS, OKPYKaIOIIEH
IPUPOAHON CpeABl U JOCTHKEHUS €€ YCTOWUNBOIO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOTO ACHCTBUS Ha JKHUBBIE OPraHU3MBbI
ONPEAECTEHHBIX OPTaHUYECKUX BEMIECTB, HOHMMAs cMbIcI nokaszarens [1J1K;

aHAJIM3UPOBATh LEIECO00Pa3HOCTh MPUMEHEHHSI OPIrAaHUYECKUX BEIIECTB B
MIPOMBIIUIEHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOILLIEHUS PUCK-TIONb3;

c(OPMUPOBAHHOCTh YMEHHUU: OCYIIECTBIATH IEJICHANIPABICHHBIN MOUCK
XUMUYECKON HMH(POpMAllMU B PA3JIUYHBIX HMCTOYHMKAX (Hay4dHas W y4eOHO-
Hay4dHas JIuTepaTypa, CpelicTBa MaccoBoi MHpopmanuu, UHTEpHET U pyrue),
KPUTUYECKH aHAIM3UPOBATh XMMUYECKYI0 HH(POpMALIHIO, IiepepadaThiBaTh €€ U
HCITOJIb30BaTh B COOTBETCTBUU C TTOCTaBJICHHON y4eOHOM 3a1adcii.

11 KITACC

[IpenmeTrHble pe3ynbTaThl OCBOEHHUsI Kypca «OOmias U HeopraHuyeckas
XUMUS» OTPaXKaroT:

c(OpMHUPOBAHHOCTh MPEACTABICHUI: O MAaTepUaIbHOM EIMHCTBE MUDPA,
3aKOHOMEPHOCTSX W MO3HABAEMOCTH SIBJIEHUM MPUPOJBI, O MECTE U 3HAYEHUU
XUMHH B CUCTEME €CTECTBEHHBIX HayK U €€ poJju B 00€CNEYeHUH yCTONYHNBOIO
pa3BUTHUSI, B PEIIEHUU MPOOJIEM SKOJOTHYECKOM, IHEPTETUUECKON U MUIIEBOM
0e30MacHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JJaHUU HOBBIX MaTEpUajOB, HOBBIX
UCTOYHUKOB PHEPTUH, B 00ECIIEYEHUHN PALIMOHAIIBHOTO MPUPOIONOJIb30BAHUS, B
(opMUPOBaHMM MHPOBO33PEHUS M OOIIEH KyJIbTYyphl UEJIOBEKa, a TaKxkKe
HKOJIOTMYECKH O0OOCHOBAHHOTO OTHOLICHHSI K CBOEMY 3JI0POBBIO U MPHUPOJAHOMN
cpene;

BJIQJICHAE CUCTEMOM XHMMHUYECKMX 3HAaHWH, KOTOpas BKIIKOYAET:
OCHOBOIIOJIAra0IINE MOHATUS — XHMHYECKH 3JIEMEHT, aTOM, SIpO aroMa,
M30TOIIBI, AJIEKTPOHHAS 000JI0UKa aTOMa, S-, P-, d-aTOMHBIE OpOHUTAaIH, OCHOBHOE
U BO30YXKIEHHOE COCTOSHUSI aTOMa, THOpUAN3AIMs aTOMHBIX OpOHUTael, HOH,
MOJIEKYJa, BaJEHTHOCTb, JJEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHHUS,



XUMUYECKass CBsI3b (KOBAJEHTHAs, HWOHHAs, METAJUIMYECKas, BOJOPOJHAs),
KPUCTAJUINYECKAsl PEETKA, XMMHMYECKas peakuus, PacTBOpP, JJIEKTPOJIUTHI,
HEIEKTPOJIUTHI, JJIEKTPOJIMTHYECKAs IUCCOLUALMsA, CTENEeHb JUCCOLMALUH,
BOJIOPOAHBINA MOKa3aTelb, OKUCIUTENb, BOCCTAHOBUTEND, TEIUIOBOM 3(PQeKT
XUMHAYECKOM pEakuuv, CKOPOCTh XUMHUYECKOM PEaKIUH, XUMHUYECKOE
pPaBHOBECHE; TEOPUU M 3aKOHBI (TEOPHS 3JIEKTPOJUTUYECKON IUCCOLMALUH,
nepuoaudeckuid 3akoH .M. MeHaeneeBa, 3aKOH COXpaHEHHsI MacChl BEILIECTB,
3aKOH COXPaHEHUS U NPEBPALICHUS SHEPTUH NIPU XUMUYECKHUX PEAKIMIX, 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTB, 3aKOH JIEUCTBYIOIKUX MAaccC), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, MUPOBO33PEHUECKHAE 3HAHUS, JICKAIUE B OCHOBE
ITOHMMAHUS TPUYNHHOCTU U CUCTEMHOCTH XUMUYECKHUX SBICHUN; COBPEMEHHBIE
IIPEACTABICHUS O CTPOCHHUM BELIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM M
HaJIMOJICKYJIIPHOM YPOBHSX; IPEACTABICHUA O MEXaHU3Max XUMHUYECKUX
peakuui, TEPMOAVMHAMUYECKUX M KHHETHYECKMX 3aKOHOMEPHOCTIX HX
MIPOTEKAHUS, O XUMUYECKOM PABHOBECUH, PACTBOPAX M JUCHEPCHBIX CHCTEMAX;
(haKTOJIOTMYECKHE CBEJCHMS O CBOMCTBAX, COCTABE, MOJYYEHUHU U OE€30MaCHOM
UCIOJb30BaHUH BaXKHEUIITNX HEOPTAHUYECKUX BELIECTB B OBITY U MIPAKTUUECKON
NESTEIbHOCTH  YeJOBeKa, OOIIMX HAay4yHbIX MPUHIUIAX XHUMHUYECKOIO
ITPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHUM: BBISBJIATH XapaKTEPHbIC MPU3HAKHU TOHITHIH,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIINE IIOHATHUS IIPU
ONMCAaHUH HEOPraHWYECKUX BEIIECTB U UX IIPEBPALICHUN;

c(OpPMUPOBAHHOCTh YMEHUS HCIOJIb30BATh XUMHUUECKYI0 CUMBOJIHMKY JJIs
coctaBieHuss (GOpMyJ BEUIECTB W YPABHEHUM XUMHUYECKUX PEAKLHUH,
cuctematuyeckyto HomeHkinatypy (IUPAC) wu TpuBHanbHble Ha3BaHHS
OTZEJIbHBIX BEILECTB;

cOpPMUPOBAHHOCTh YMEHHUS OIpPENeNsATh BaJCHTHOCTh U  CTENEHb
OKHCJICHHS] XUMHUYECKUX DJIEMEHTOB B COEOUHEHMSX, BUJ XMMHUYECKON CBS3H
(KoBaJieHTHAasi, MOHHAs, METaJUIMYeCcKasi, BOAOPOHAS), TUIl KPUCTAILIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

c(OPMUPOBAHHOCTH YMEHUS OOBSCHATH 3aBUCUMOCTh CBOMCTB BELIECTB OT
BUJIa XUMHUYECKON CBS3M W THUMA KPUCTAUTMUECKOW PEmETKU, OOMEHHBIA H
JOHOPHO-aKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c()OPMUPOBAHHOCTh ~YMEHMH:  KJIacCU(PUUMPOBATh: HEOPraHUYECKUE
BEILIECTBA IO MX COCTaBY, XMMHMYECKHE PEAKIUU IO PA3JIMYHBIM ITPU3HAKAM
(uMciay M COCTaBy pEarupyrouIux BeEUIeCTB, TEIUIOBOMY 3(P¢eKTy peakluu,
M3MEHEHHUIO CTETNEeHEeW OKHUCIEHUS DJIEMEHTOB, OOPaTUMOCTH, Y4YacTHIO



KaTajau3aropa U JPYrue); CaMOCTOSITEIbHO BBIOMpPATh OCHOBAHUSA U KPUTEPUU
TUTSI KTacCU(UKAIIMK U3y4aeMbIX BEIIECTB M XUMUYECKUX PEAKITUN;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPHIBATH CMBICI MEPUOJUUECKOTO 3aKOHA
. W. MengeneeBa U AEMOHCTPUPOBATH €ro CHCTEMATU3UPYIOUIYIO,
OOBSICHUTENBHYIO M POTHOCTUYECKYIO (PYHKITHIH;

c(hOpMHUPOBAHHOCTh YMEHHM: XapaKTepPU30BaTh DJICKTPOHHOE CTPOCHHUE
aTOMOB W HOHOB XUMHUYECKHUX DJJIEMEHTOB IE€PBOrO—YETBEPTOrO IEPUOIOB
Ilepuognueckoir  cucrembl .M. MenneneeBa, HUCHONB3ysSd  MOHATHS
«QHEPreTUYCCKHE YPOBHN», «IHEPIETUUCCKHUE MOAYPOBHUY, «S-, P-, 0-aTOMHBIC
opOuTaNn», «OCHOBHOE U BO30YXJAEHHOE PHEPreTUYECKUE COCTOSHUSI aToMay;
OOBSICHSATH 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUUYECKUX AJIEMEHTOB U MX
coequHeHurd 1o nepuoaaM U rpynmnam llepuogmueckon cucremsr . H.
MenzeneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS
UX DJICKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh yMEHHUM: XapaKTepu30BaTh (OMUCHIBATH) OOIIUE
XMMHUYECKHE CBOWCTBA BEHIECTB PA3JIUWYHBIX KJIACCOB, MOATBEPKIATh
CYLIECTBOBAHUE TE€HETUYECKOU CBSA3M MEXKIY HEOPTaHUYECKUMHU BELIECTBAMHU C
IIOMOILBIK YPAaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEAKLINN;

c(hOpPMUPOBAHHOCTh YMEHHUSI PACKpPbIBaTh CYIIHOCTh: OKUCIUTEIBHO-
BOCCTAHOBHUTEIBHBIX PEAKIMHA TOCPEICTBOM COCTABJIEHUS AJIECKTPOHHOIO
OamaHca ATHUX peaKIuii; peaklnid HOHHOTO OOMEHa IMyTEM COCTaBJICHUS HX
IIOJIHBIX M COKPAIIEHHBIX MOHHBIX YPAaBHEHMU; PEAaKUUW THAPOJIU3A; PEAKLIHMI
KOMITJIEKCOOOpa3oBanusi (Ha TpUMEpPe TUIPOKCOKOMIUIEKCOB IIMHKA M
ATIOMUHUSA);

c(hOPMHUPOBAHHOCTh YMEHUSI OOBSCHITH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIUNA ¢ YUETOM MX SHEPreTUUYECKHX XapaKTEPUCTHUK, XapaKTEP
W3MEHEHUSI CKOPOCTH XMMHUUYECKOW PEAKUMU B 3aBUCUMOCTH OT PAa3JIMYHBIX
(dbakTOpOB, a TaKXe XapakTep CMEIICHUS XUMHYECKOrO0 pPaBHOBECHUS TOJ
BIIMSIHUEM BHEIIHUX Bo3aehcTBuil (mpuniui Jle [larensbe);

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh XHUMHYECKHUE PEaKIuu,
JIS)KAIIUE B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUSI CEPHOM KHUCJIOThI, AMMHAKA,
oOllue Hay4HbIC MPUHIIUIBI XUMHUYECKUX TPOU3BOJICTB; IEI€CO00Pa3HOCTh
MPUMEHEHUSI HEOPTraHUUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKU
3pEHUSI COOTHOLLICHUS PUCK-TI0/b3A;

c(hOpPMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWUH O METOJAaX HAyYHOTO
MO3HAHUS SBJICHUN TPUPOJbI — HAONIOJEHUE, U3MEPEHUE, MOJECIUPOBAHUE,
AKCIEPUMEHT (pEaJIbHbIA U MBICIICHHBIN), HCHOJB3YEMBIX B €CTECTBEHHBIX
HayKaX, YMEHHUS NPUMEHATb OTU 3HAHUSA NPU  SKCIEPUMEHTAIBHOM



WCCJICIOBAaHUH BEIECTB U AJi OOBSCHEHHUS XUMHUYECKHX SIBJICHHM, UMEIOIINX
MECTO B MPHUPOJE, MPAKTHUECKON NEATEIbHOCTH YEJIOBEKA U B MOBCEIHEBHOMN
KU3HH;

c(hOpPMHUPOBAHHOCTh YMEHHUS BBISBJISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN
C TIOHATHSIMU W TIPEICTABJICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB
i 6oJiee 0OCO3HAHHOTO MOHMMAHUS MaTEPUAIILHOTO €TUHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHMSI TMPOBOJUTH PACUETHI: C HCIOIb30BAHUEM
MOHSTUI «MaccoBast 10JIsSI BEIIECTBA B PACTBOPE» U «MOJISIpHASI KOHIIEHTPAIUS»;
Macchl BEIIECTBA WK 00bEMa ra3a 10 U3BECTHOMY KOJIMUYECTBY BEILIECTBA, MaCCe
W 00bEMY OJHOTO M3 YYaCTBYIOIINX B PEAKIMU BEIIECTB; TEIJIOBOTO A (dexTa
peaxiuu; 3Ha4YeHUsT BOJOPOTHOTO MOKa3aTessl paCTBOPOB KUCIIOT M IIEI0YeH ¢
M3BECTHOM CTENEHbI0 AMCCOIMalMM; Macchl (00bEMa, KOJUYECTBA BEILECTBA)
OpPOAYKTa PEaKIMU, €CIIU OAHO U3 UCXOJHBIX BEILECTB JIaHO B BUJE PACTBOPA C
OTpeeIEHHOM MacCOBOM JI0JIe paCTBOPEHHOTO BEIIECTBA WIIU JIAaHO B U30BITKE
(umMeeT mpuMecH); JOJM BBIXOJA MPOAYKTa peakuuu; OOBEMHBIX OTHOIICHHA
ra3os;

c(hOpPMHUPOBAHHOCTh YMEHUN: CAMOCTOATEIHHO TJIAHUPOBATH U MTPOBOIUTH
XUMUYECKUN  DKCIIEPUMEHT (TpOBEAEHUE pEakiuii HOHHOro OOMeHa,
MOJATBEP)KIIEHHE  KAuyeCTBEHHOTO  COCTaBa  HEOPTaHWYECKUX  BEIIECTB,
OTIpe/IeNIeHUE CPebl PAaCTBOPOB BEIIECTB C MTOMOIIBIO MHIUKATOPOB, U3yUeHUE
BIUSIHUS PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEaKINH, PEIICHHE
AKCIIEPUMEHTANBHBIX 3a7a4 1o TeMaM «Mertamie» u  «Hemeramns»y) ¢
coOmro/leHeM TpaBui — Oe3omacHOro  oOpameHusi ¢ BeIIeCTBAMH |
nabopaTopHbIM  oOopyaoBaHueM, GOPMYJIHUPOBATH I€db  HCCIEIOBAHMUS,
MPENCTaBIATh B Pa3InIHON (opMeE Pe3yNbTaThl IKCIEPUMEHTA, aHATH3UPOBAThH
Y OLIEHUBATh UX JOCTOBEPHOCTH;

c(hOPMHPOBAHHOCT,  YMEHHI: COOMIOAaTh TpaBWiIa  TOJH30BAHUSA
XUMHUYECKON TMoCcyoM U J1abopaTOpHBIM OOOpYyJIOBaHUEM, OOpalleHUs C
BEIIECTBAMH B COOTBETCTBHH C HHCTPYKIIMSIMH TIO BHITIOJTHEHHIO JIA0OPATOPHBIX
XUMHUYECKHUX OTBITOB, SKOJOTHYECKH IEIeCO00Pa3HOr0 TOBEACHUS B OBITY U
TPYAOBOM NEATEIBHOCTH B LIEJISAX COXPAHEHHS CBOETO 3[I0POBBS, OKPYKAIOIIEH
NPUPOIHON Cpeapl W JOCTIKEHUS €€ YCTOWYMBOIO pa3BUTHs, OCO3HABATh
OMACHOCTh TOKCHYECKOTO JICHCTBHSI Ha JKMBBIE OPTraHU3MBI OMPEACIEHHBIX
HEOpPraHWYEeCKUX BEIIECTB, MOHUMAs cMbIci nokazarens [TK;

c(OpPMUPOBAHHOCTh YMEHUI: OCYIIECTBISATH IEJICHANPABICHHBIN MOUCK
XUMUYECKON HMH(POpMAlUA B PA3IUYHBIX HMCTOYHHKAX (Hay4YHas W y4eOHO-
Hay4yHas JUTepaTypa, CpeacTBa MaccoBoi mHpopmanuu, MIHTepHET U npyrue),



KPUTHYECKHA aHATM3UPOBATh XUMUYECKYIO0 MHGOpPMAIIHIO, IepepadaThiBaTh €€ u
HCTIOJIL30BaTh B COOTBETCTBUU C MTOCTABIICHHOM y4eOHOI 3a1auei.
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KHUCJIOTHI. CIIOXKHBIE
a¢upsl. Kupbl
3.3 VrieBoasl 9 1

Hroro no paszneny 41

Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeMHeHUus

41 AMUHBI. AMUHOKHCIIOTEL. 12 1
benku

Hroro no paszneny 12

Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCAUHECHUS

BLICOKOMOJICKyJ'IﬂpHBIC
COCIMHCHUA

5.1 6 1

Hroro no paszneny 6



OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 102



11 KIIACC

Ne
n/n

Paznen 1. TeopeTnueckue 0CHOBBI XUMHU

11

1.2

1.3

KoauuecTBO 4acoB

HaumenoBanue
pa3aeyioB U TeM
NMPorpamMmbl

Bcero

Crpoenue aToma.
ITepuoanueckuit
3aKOH U
Ilepnonnueckas 11
cucremMa

XUMUYECKHX

sneMeHToB /. W.

MenneneeBa

Crpoenue

BEIECTBA. 18
Mmuoroo6pasue

BCIICCTB

XUMHYECKUE
34
peakuuu

Hroro no paszneny 63

Pa3nea 2. Heopranuyeckasi Xumust

2.1
2.2

HeMmeramist 52

Mertamiel 38

KonTpoJbHbIe

IpakTuyeckue
padoThI

3

2

duekTpoHHbIE (LM (POBbLIE)
o0pa3oBaTesibHbIE pecypchl



Uroro mo pazneny 90
Paznen 3. XuMus u :KU3HL

Mertonap! mozHanus

3.1 B XUMUH. XUMHAA U 17
JKU3HDb
Hroro no pazneny 17
OBLIEE KOJIMYECTBO
YACOB I10 170

[TPOTPAMME






ITOYPOYHOE IIVTAHUPOBAHUE

10 KJTACC
KosnuuyectBo 4yacos
Ne
Tema ypoka KoHTpoJibHbIE
n/n Bcero
padoThI
[Ipeamer u 3HaueHue
OpraHN4YeCKON XUMHH,
IIPEACTABIICHUE O 1

MHOT'000pa3uu
OpPraHUYeCKUX COCIUHCHUN

DJIEKTPOHHOE CTPOCHUE

aToma yriiepoja (OCHOBHOE H
BO30YKIEHHOE COCTOSTHUS). 1
BasieHTHBIC BO3MOXHOCTH

aToma yriepoja

XHUMHYECKas CBA3b B

OpPraHMYECKUX COEAUHEHHUSIX.
Mexanu3mbl 00pa3zoBaHUs 1
KOBAJICHTHOM CBSI3H,

Croco0BbI pa3phIBa CBA3EH

IIpakTn4yeckue
padoThI

JIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTe/ibHbIE

pecypchbl



Teopus crpoeHus
OPraHUYeCKUX COCIMHEHUHN
A. M. bytneposa

Bunp! nzomepun:
CTPYKTYpHas,
MPOCTPAHCTBEHHAs!.
OneKkTpoHHBIE AP PEKTH B
MOJIEKYyJIaX OPTaHUYECKUX
COCIMHEHU I

[Ipencrasnenue o
KJaccu(UKauu u
cucTeMaTuyecKas
Homenknarypa (IUPAC)
OpPTaHUYECKUX BEUICCTB

Knaccudukanus peaxiuii B
OpraHUYEeCKON XUMHUHU

CucreMatusanus u
000011IeHNE 3HAHUH 10 TEME

AJNKaHbI: TOMOJIOTUYECKUN
psa, obmas dpopmyna,
HOMEHKJIATypa ¥ U30Mepus,
JNIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYII



10

11

12

13

dusnyeckre 1 XUMHUYECKHAE
CBOMCTBA aJIKAaHOB

Haxoxnenne aikaHoB B
npupoje. Criocoosl
MOJIy4YEHUs U TIPUMEHEHUE
aJIKaHOB

[{ukiroankaHsl: 00Ias
bopmyia, HOMEHKIIATypa
HU30MEPHSs, 0COOEHHOCTH
CTpOGHI/Iﬂ U XUMHUYCCKUX
CBOICTB, CIIOCOOBI
HOJIYLIGHI/ISI nu HpI/IMeHeHI/IC

Pemenne pacu€rHbIx 3a1a4
Ha OTpeieTICHue
MOJIEKYJISIPHOM (OPMYITBI
OpraHUYeCcKOTo BEUIECTBA M0
MAacCCOBBIM JOJISIM aTOMOB
9JIEMEHTOB, BXOJISAIINX B €0
coctaB. CucreMaTusamus u
000011IcHHE 3HAHHH 110 TEME



14

15

16

17

18

AJIKEHBI: TOMOJIOTHYECKU I
psn, obmas hopmyIa,
HOMEHKJIATypa, 3JIEKTPOHHOE
U IPOCTPAaHCTBEHHOE
CTPOEHUE MOJIEKYIL.
CrpyKTypHas ¥ LUC-TpaHC-
M30MEepUs aJTIKEHOB

duznyeckue U XMUMHUYECKHE
CBONCTBA ajnkeHoB. [IpaBuiio
MapkoBHHKOBa

CriocoOblI nostyueHus u
IIPUMEHEHHE AJIKEHOB

[IpaxTnueckas padorta Ne 1
o teMe "[lonydyenue
STUJICHA U U3yYEHHUE €TO
CBOMCTB"

Pemenne pacu€rHbIx 3a1a4
Ha OIIpe/IeIICHUE
MOJIEKYJISIPHOM (hOpMYyJIBI
OpPraHUYECKOro BEIECTBA



19

20

21

22

23

24

25

AJKaJMeHbl: CONPSHKEHHBIE,
M30JIMPOBAHHbBIE,
KyMYJIMPOBaHHbIC.
Oco0EHHOCTH AJIEKTPOHHOTO
CTpOCHUS

XUMHUYECKUE CBOUCTBA
COMPSOKEHHBIX JTUCHOB

CriocoObl nostyueHust u
IIPUMEHEHUE AJIKaIUEHOB

AJIKMHBI: TOMOJIOTHYECKUIN
psia, obmas popmyia,
HOMEHKJIATYpa, JJICKTPOHHOE
U TIPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYI,
(busnveckre CBOMCTBA

XHUMHYECKHE CBOMCTBA
aJIKMHOB

KauecTBenHsble peakuuu Ha
TPOMHYIO CBSI3b

CriocoObI ostyueHust u
NPUMEHEHHE aJIKHHOB



26

27

28

29

30

31

Pemenue 3agau: pacu€rsl 1o
YPaBHEHUIO XUMHUYECKOU
peakiumn

Cucrematusauus u
000011IeHNE 3HAHUH I10 TEME

ApEHBI: TOMOJIOTUYECKUI
psia, obmas popmyina,
HOMEHKJIATypa.
DNEeKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKyJ1 O€H30J1a B TOTyOJIa,
uX (pu3nYecKue CBOMCTBA

XHUMHUYECKHE CBOMCTBA
ApEHOB: PEaKLNH 3aMEILCHUS

XnMHUyecKre CBOMCTBA
apeHOB: PEaAKIIHH
MIPUCOSINHEHUSI, OKUCIICHHE
rOMOJIOI'0OB O€H30J1a

OCco0EHHOCTH XUMHYECKAX
CBOMCTB CTHPOJIA



32

33

34

35

36

37

38

Pemenne pacu€rHbIX 3a1a4
Ha OIIpe/ICIICHUE
MOJICKYJISIPHOM (hOpMYJIBI
OpPraHUYECKOTO BEILECTBA

Crioco0pl nostyueHus u
PUMEHEHHE apEeHOB

I'enetnyeckas CBSI3b MEKAY
Pa3IMYHBIMH KJIacCaMu
yTIEBOIOPOIOB

Pacuétel o ypaBHeHUAM
XUMHYECKUX PEAKIIUH.
Cucrematuzanus u
000011IeHHEe 3HAHUH 110 TEME

IIpuponnsiit ra3. [lomytHeie
He(TSHbIE ra3bl

KamenHnslit yroas u
MIPOJYKTHI €T0 MepepadoTKu

Hedtb u ciocoOs! e€
nepepabotku. [Ipumenenue
MPOAYKTOB MepepabOTKH
HepTH



39

40

41

42

43

44

['enernueckas cBsA3b MEKIY

Pa3iIMUHbIMU KJIaCCaMU
YTJIEBOIOPOIOB

FaJ'IOFCHOHpOI/ISBOI[HI)IC
YIJI€BOAOPOAOB:
SJICKTPOHHOC CTPOCHUE,
pCaKkuuu 3aMCIICHUA
rajJorcHa

JeiicTBue menouei Ha
rajoreHnpoOu3BO/IHbIC.
B3aumonelictBue
JIUTAJIOTCHAJIKAHOB C
MargmeM ¥ IIHHKOM

Cucremaru3zanus u
000011IeHIEe 3HAHUI 110
pazneny "YrieBogopoast"

KonTponbHas padota no
Teme "YrieBogopoas”

Hpe,[[eJ'IBHBIe OJHOATOMHBIC

CHUPTHI: TOMOJIOTUYECKHIA
psn, obmas hopmya,
CTPOCHHUE MOJICKYIL,

HM30Mepusi, HOMEHKIIaTypa,

KJ1accupuKanus,
¢du3nveckre CBONCTBA



45

46

47

48

49

50

51

XUMHUYECKUE CBOUCTBA
MpeACNIbHBIX OJTHOATOMHBIX
CIIUPTOB

Crioco0sl motyueHus: u
MIPUMEHEHHUE OJHOATOMHBIX
CIIUPTOB

IIpocTeie 3¢upsI:
HOMEHKJIATYpa ¥ U30MepHs,
0COOEHHOCTH (PU3UYECKUX H
XHMHYECKHUX CBOMCTB

MHOroaroMHsbl€ CIIMPTHI:
STWJIEHIJIUKOJIb U NIULEPHH,
ux (uznyeckue u
XUMHYECKHE CBOICTBA

CrniocoOsl mostyueHus u
MPUMEHEHHE MHOT0ATOMHBIX
CIUPTOB

@DeHOJI: CTPOEHUE MOJIEKYJIBI,
(u3nueckre cBOMCTBa.
TokcuaHOCTH PeHoIa

XUMHUYECKUE CBOUCTBA
¢denona



52

53

54

55

56

57

58

Crnioco0pl nostyueHust u
npuMeHeHue GpeHona

[TpakTrueckas padora Ne 2.
Pewenne
9KCIIEPUMEHTAIIBHBIX 3a7a4
1o TeMe "CrupTel U
¢benomnsr"

Cucremaruzanys u
0000111eHNE 3HAHUH I10 TEME

Anbaeruapl U KETOHBIL:
ANEKTPOHHOE CTPOCHHE
KapOOHUJILHON TPYIIIIHI;
TOMOJIOTHUYECKUE PSIIIbI,
obmas popmyna, U30MepHs
1 HOMEHKJIaTypa

ATnbaeruibl ¥ KETOHBI:
(bu3nuecKkre CBOMCTRA;
peaKIy MPUCOSTUHEHUS

Peakuuu okucienus u
KaueCTBEHHBIC PEAKIINH
abIETUIOB U KETOHOB

Crnioco0sl mostyueHus
AJIBJACTUI0B 1 KETOHOB



59

60

61

62

63

OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIE KUCJIOTHI,
0COOEHHOCTH CTPOCHHS UX
MOJIEKYJT

N3omepusa u HoMeHKIIaTypa
KapOOHOBBIX KUCJIOT, UX
¢busnueckue cBocTBa

XHUMHUYECKHE CBOMCTBA
MpeeabHBIX 0OJTHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

OcoOeHHOCTH CBOMCTB
MYPAaBbUHOM KHCIIOTBHI.
MHoroo0Opa3ue kapOOHOBBIX
KHUCIIOT

Oco0eHHOCTH CBOMCTB:
HETpeIeTbHBIX U
apOMaTUYECKHUX
KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCUKApOOHOBBIX
kucnot. [IpeacraBurenu
BBICIINX KapOOHOBBIX
KHUCJIOT



64

65

66

67

68

69

IToHsATHE O TPOU3BOAHBIX
KapOOHOBBIX KHUCJIOT

Crioco0pl nostyueHus u
pUMEHEHHEe KapOOHOBBIX
KHCJIOT

Crnoxuble 3(upsL:
TOMOJIOTUYECKHH psiJl, oO1as
dbopMmyIa, u3omMepus u
HOMEHKJIaTypa

dusnueckue U XUMUYECKHE
cBOlCcTBa A(hUPOB

Pemenue pacu€rHeix 3aaa4:
10 YPABHEHUIO XUMHUYECKON
peaKunu, Ha ONIPEIEIICHUE
MOJIEKYJISIPHOIM (OPMYITBI
OpPraHr4YeCKOro BEIIECTBA

ITpakTuueckas padora Ne 3.
Pemenue
AKCIIEPUMEHTAJIbHBIX 3a7a4
o Teme "KapOoHoBbie
KUCNOTHI. CioxHbIE Y3PUpHI"



70

71

72

73

74

75

Kupsr: ctpoenue,
¢buznvecKre 1 XUMHUECKUE
CBOMCTBA (TUIPOJIU3)

Oco0eHHOCTH CBOMCTB
YKUPOB, COACPIKAITUX
OCTaTKHU HEIMpPEAeIbHBIX
XKUPHBIX KUCTOT. JKUphI B
pupoie

MpbLia Kak COJIA BBICIIIAX
KapOOHOBBIX KHCIIOT, UX
Moronlee aercteue. [lonarue
0 CHHTETHYECKHX MOFOIIUX
cpenctax (CMC)

I'eneTnyeckas CBsI3b
YIJIEBOAOPOJOB U
KHUCIIOPOJACOAEPKAIINX
OPraHUYECKUX BEILECTB

Pacuérel o ypaBHEHUAM
XUMHYECKUX PEAKIUH

CucremMatusanus u
000011IeHNE 3HAHUH 10 TEME



76

7

78

79

80

81

OOm1ast xapaKTepUCTHKA

YTJIEBO/IOB M KiIacCU(UKanus

yIJ1€BOJI0OB (MOHO-, 1U- U
HOJIMCAXapUIbI)

Monocaxapusl:
(du3HUYecKre CBOMCTBA U
HAXOJXK/ICHHUE B IIPUPO/IC

[IpuMeneHue TIIOKO3bI, €€
3HAUYEHHE B
KU3ZHEESATEIIbBHOCTU
opraHusma

Jlucaxapuipl: caxaposa,
MaJjbTo3a U JIAaKTO3a.
Haxoxnenue B npupone u
MIPUMEHEHHE TUCAXapHIOB

[Tonucaxapuael: CTpoeHUE
MaKpOMOJIeKYJI, (hu3nyeckue
U XMMUYECKHE CBOWCTBA,
IIPUMEHEHHE

[TousTue 00 HNCKYCCTBCHHBIX
BOJIOKHax



82

83

84

85

86

87

Pemenne pacueTHsIx 3a1a4
Ha OIIpEeCICHUE 10U
BBIX0/1a IIPOIYKTA PEAKLIUU
OT TEOPETUYECKU
BO3MOXHOIO

CucreMaTusanus u
000011IeHrE 3HAHUN 110
paszneny

KonTponbHas pabota no
TEMe
"Kucnopoaconepxkariue
OpraHu4ecKue coeauHeHus"

AMuUHBI: K1accudukarus,
CTPOEHHE MOJIEKYJI, 001I1ast
dhopmyna, uzomepus,
HOMEHKJIaTypa
¢u3nueckue cBoicTBa

XHUMUYECKUE CBOKCTBA
annpaTHIECKUX aMUHOB

AHUIUH: CTPOCHUE aHWIIMHA,
0COOECHHOCTU XUMUYECKUX
CBOWCTB aHWJINHA



88

89

90

91

92

93

Crnioco0pl nostyueHust u
IpUMEHEHHE alTn(aTHUECKUX
aMHHOB

AMHMHOKHCIIOTBI:
HOMEHKJIATypa 1 U30Mepus,
¢du3nveckre CBONCTBA.
OT[[GJIBHBIC npeacCTaBuTCIIN
0-aMHHOKHCIIOT

XHUMHYECKHE CBOMCTBA
AMHUHOKHCIIOT, UX
OHOJIOrHYeCKOe 3HAUECHUE
amMuHokuciior. Cuures u
TUAPOJIU3 TIENITUIOB

benku xak npupoaHsie
MOJIUMEPHI; CTPYKTYPBI
0eJIKOB
XUMHYECKHE CBOMCTBA
OCIIKOB

A3oTtcoaepikaiiue
reTepPOLMKINYECKUE
coenuHeHus. HykiaenHoBbie
KHUCJIOTBI: COCTaB, CTPOCHHUE
1 Omosiornyeckasi pojib



94

95

96

97

98

[TpakTuyeckas padora Ne 4.
Pemenue

IKCIIEPUMEHTAIBHBIX 33744
o Teme "A3oTcoaepKaiiue
OpraHNYeCKHUe COeTUHEHUA"

[IpaxTuueckas padora Ne 5.
Pemenne
AKCIIEPUMEHTAIIbHBIX 337124
o teme "Pacro3naBanue
OpraHUYeCKUX COCTUHECHUI"

KonTponbHas padbora no
Teme "A3oTcoaeprKanine
OpraHu4ecKue coeanHeHus"

OCHOBHBIE TTOHSITUS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHNH U METOIbI X
CUHTE3a —IIOJIMMEPU3als U
MOJUKOHJICHC AU

[Imactmaccel. YTunuzanus u
nepepadoTKa MIacTUKa



99

100

101

102

DOnacToMepbl: HaTypaJlbHbII
CHHTETHYECKUE KayTyKH.
Pesuna

Bookna: HaTypaJIbHBIC,
HCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOJII/IMepI)I
CIICHHUAJIbHOI'O Ha3HAYCHUA

[IpaxTuueckas padora Ne 6.
Pemenne
AKCIIEPUMEHTAIILHBIX 33724
o teme "Pacro3naBanue
IUIACTMACC ¥ BOJIOKOH"

HrtoroBas KOHTpoOJIbHAS
paborta

OBIIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

102



11 KIIACC

N KoanuectBo yacoB DJIeKTPOHHbIE
°
Jara uudposbie
n/  Tema ypoka KonTpoabHblie IIpakTnyeckue
Bcero U3y4eHust o0pa3oBaTre/ibHbIE
I padoThI padoThI
pecypchbl

Atom. CocTaB aTOMHBIX SJIEP. 1

XumMuyeckui sneMeHt. M30Tonbl

Snpo aroma. S nepHeie peakiuu 1

DneMeHTapHbIe OHATHS 1

KBaHTOBOI MEXaHUKHU

CrtpoeHne 371eKTPOHHBIX

000IJI04€eK aTOMOB, KBAHTOBBIE 1

qucna

Knaccudukanms xumuaecknx

3JIEMEHTOB (s-, p-, d-, f- 1

3JIEMEHTHI)

Pacnipenenenue 31eKTpoHOB 1O 1

aTOMHBIM OpOUTaISIM

DneKTpOHHBIE KOH(UTYpaIUH

aTOMOB AJIEMEHTOB B OCHOBHOM 1

BO30YXJIEHHOM COCTOSTHUHT



10

11

12

13

14

15

16

DNeKTPOHHBIE KOH(PHUTypauu
MOHOB.
DNEeKTPOOTPULIATETLHOCTh

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
XUMHUYECKUX dieMeHToB /1. M.
Menneneena, CBI3b C
COBPEMEHHOU TEOPUEHN CTPOECHUS
aTOMOB

3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XMMHYECKUX 3JIEMEHTOB
1 00pa3yeMbIX UMH IIPOCTHIX U
CJIOKHBIX BCUICCTB 110 IpyIiiaM 1
nepuoiamMm

Cucremaruzanuys 1 00001eHue
3HAHUH 10 TEME

Bunn xXuMr4ecKkou CBSI3H.
KosanenTtHas cBs3b

Nonnas cBs3p. CtpoeHue
HOHHBIX KPUCTAJLJIOB

Merannnueckas CBA3b.
Bonopoanas cBs3b

MexMonexysapHbIe
B3aUMOJCICTBUSA

ArperaTHble COCTOSHUS



17

18
19

20

21

22

23

24

BanenTHOCTE 1 BaJICHTHEIC
BO3MOXXHOCTH aTOMOB.

I'eomerpus monexyn

['eomeTpus Monekyn

Hpe,Z[CTaBJ'IeHI/IH O KOMINJICKCHBIX
COCANHCHHUAX: COCTAaB U
HOMCHKJIaTypa

BemecTBa MoOneKyIspHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUSI.
Tumnel KpUCTAIINYECKUX
pELIETOK U CBOMCTBA BELIECTB

[TonsATHE O IMCTIEPCHBIX
cucremax. [IpencraBnenue o
KOJUIOM/IHBIX pacTBOpax

HcTuHHBIE PaCTBOPSI:
HACBILLEHHBIE U HEHACHIIIICHHBIE,
pacTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaXeHUs
KOHIICHTPALMU pacCTBOPOB



25

26

27

28

29

Pemenue 3agad ¢
HMCIOJIb30BAHUEM TTOHITHI
"MaccoBast 107151 paCTBOPEHHOTO
BemiecTBa", "MossipHas
KOHIIeHTpauus"

Knaccudukanus u
HOMEHKJIATypa HEOPTraHUYECKHIX
BEILIECTB

Knaccudukanms n
HOMCHKJIATYpa HEOPTaHUUECKUX
BEIIECTB

Cucremaruzanys u 00001eHue
3HAHUH 110 TEME

KonTponbHas padora no temam
"CTpoeHue aToma.
[lepnonnueckuil 3aK0H U
[Iepnonnueckas cucrema
XUMHYECKHUX 31eMeHTOB /JI. .
Menpneneesa", "Crpoenue
BeniecTBa. MHOroooOpasue
BelIECTB"



30

31

32

33

34

35

36

37

Krnaccudukanus XuMHuecKux
peaKkuuii B HEOPraHUYECKOU U
OpraHNYeCKOM XUMHH. 3aKOH
COXPaHEHHUS MaCChl BELIECTB;
3aKOH COXpaHEeHUs U
MpEBPAIICHUS YHEPTUU TIPU
XUMHUYECKUX PEAKIUSIX

TennoBbie 3G HEKThI
XMMHYECKUX PEAKIUH.
TepMoxuMuyecKkue ypaBHEHUS

3akoH I'ecca

OHTponus. Bropoil 3akoH
TEPMOJUHAMUKHN

Oneprust [m06¢ca u kputepuu
CaMOMPOU3BOJIBLHOCTH
XUMHYECKUX PEAKIIUH.

Perenue 3agay nmo teme
«XUMHYECKas TEPMOIMHAMUKA.

Breraucnenus 1o YpaBHCHHUAM
XUMHNYCCKHUX peaKuHﬁ u
TEPMOXUMHUYCCKUM YPAaBHCHHAM

I"a30BBIC 3aKOHBI



38

39

40

41

42

43

44

45

46

T"a30BrIe 3aKOHBI

CKOpOCTh XMMHUYECKOU peaKiivi,
e€ 3aBUCUMOCTD OT Pa3IM4HbIX
(hakTOpOB.

Karanus u xkaranusaropsl

TI'omorennsie u TCTCPOTCHHLBIC
peakiuu

Pemenue 3anay no teme
"CKOpOCTh XUMHYECKHX
peakuin"

[IpaxTnueckas padora Ne 1 o
Teme "BiusHue pa3nuyHbIX
(hakTOpOB HA CKOPOCTH
XUMHYECKOH peakiuu"

ObpaTtumble U HEOOpaTUMBbIE
peakunn. XuMHU4YECKOe
paBHOBECHE

CMelieHne XuMIYeCKOro
paBHoBecus. [IpuHnun Jle
larenne

ITpakTruyeckas padora Ne 2 o
TeMe "BinsiHue pa3nnyHbIX
(akTOpOB Ha MOJOKEHUE
XUMHYECKOTO paBHOBECUSA"



47

48

49

50

51

52

53

Pemenue 3ana4 u ynpaxHeHUH
1o TeMe " XUMHUYECKOe
paBHOBecue"

DNeKTpoNIUTHYECKAs
nucconuanusi. CHIIbHbIC H
ciabbie AneKTponuThl. CTeneHb
T CCOIIMAITUH

Honnoe npousBeieHUE BOJIBI.
Cpena BOJHBIX pacTBOPOB.
Bonopoansrii mokasarens (pH)
pactBopa

XUMHYECKOE PAaBHOBECHE B
pacTBopax

I'maponus coneit. Peakiuu,
MPOTEKAIOIINE B paCTBOPax
3JEKTPOJIUTOB

[IpakTuueckas padora Ne 3 o
TeMe "XHUMHUYECKUE PEeaKIINH B
pacTBOpax AJAEKTPOIUTOB"

OKMCIIUTEIIFHO-
BOCCTAHOBUTEIIbHBIE PEAKIIHH.
Baxxueimnue oOKUCIUTEIN U
BOCCTaHOBHUTEIHN
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59

60
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62

63

MeTO,Z[ QJICKTPOHHOI'O OanaHca

Meroa 31€KTPOHHO-HOHHOTO
Oananca

CocraBieHue ypaBHEHHE
OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUi

XuMHudyecKre HCTOUYHUKH TOKa

DNEeKTpoIN3 PaCTBOPOB U
pacriaBoB BEIIECTB
DNEeKTpOoJIN3 PaCTBOPOB U
pacIiaBoB BEIIECTB
Pemenue 3ana4 pa3nu4HbIX
THUTIOB

Pemenne 3amau pa3inu4HbIX
THUTIOB

Cucremaruzanusa 1 0000IIeHne
3HAHUH 110 TeMe " XUMUYECKUE
peakuun"

KonTponbhas pabota no teme
"Xumuueckue peakuuu"
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69
70

71

72

IlonoxeHre HEMETAIOB B
IIepnonnueckoii cucreme
XUMHUYECKUX dieMeHToB /1. M.
MeneneeBa 1 0COOEHHOCTH
CTPOCHHUS KX aTOMOB.
dusnyeckue CBOMCTBA
HEMETAJIJIOB

AnnoTponus HeMeTauoB (Ha
pUMepe KUCIOpo/Ia, CepHl,
docdopa u yraepoaa)
Bonopona: nonyuenue,
¢busnyeckue 1 XUMHUYECKUE
cBoycTBa. ['mapuael

T"anmoreHsl: HaXOX/ICHUE B
MIPUPO/IE, CIIOCOOBI MOTYUYCHHS,
(bu3nueckue cBOCcTBa

T"anoreHsl: XUMHYECKHE
CBOMCTBA, IPUMEHEHUE
l'anorenoBonopoasl.
CounstHas KUCI0Ta

Kucnoponoconepxaiue
COCIMHEHUS TaJIOTCHOB

buonornueckas poJib raJoreHoB
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79

80

81
82

83

[TpakTuyeckas padora Ne 4.
Pemenne skciepuMEeHTAIBHBIX
3aja4 rno reme "l'anorens"

Pemienue 3aga4d u ynpaxxHeHeui
o teme "T"anorens"

XanpKOreHBl

Kucnopoa: nabopartopHbie u
IIPOMBIIIJICHHBIE CIIOCOOBI
MOJTy4YeHHUsI, PU3NICCKUE U
XUMHUYECKHE
ceoncTBa.llpumenenne
KHCII0pOo/ia

Oson

Oxcupl ¥ TEPOKCHUIBI
Pemenue 3ana4 pa3nu4HbIX
THTIOB

Cepa: HaxoKJI€HUE B IPUPOJIE,
COCcOOBI OTYYEHUS,
¢bu3nyeckre 1 XUMHUYECKHUE
CBOMCTBA

CepoBoniopof, cynbhuabt

Oxkcupl cepbl

CepHucTas KUCJIOTa U €€ COIn
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93

94

95

CepHas KucioTa u ee cojid

[TpakTuyeckas padora Ne 5.
Pemenne skciepuMEeHTAIBHBIX
3ana4 o teme "Cepa u eé
coenuHeHus"

Pemenne 3anau u ynpaxHeHUH
1o TeMe "XanpbKoreHsl"

A30T: HaXO0XKJICHHUE B TIPUPOJIC,
CHOCOOBI MOTYYEeHHUS,
(1)I/I3I/I‘-ICCKI/IG U XUMHUYCCKHEC
CBOMCTBA.

Hutpuas
AMMuak
Coy aMMOHUS

Oxcuasl a30Ta

A30THCTas KHCI0Ta U €€ COJIN

A30THas KHCIIOTa U €€ COJIU

[Ipumenenue azora u ero
COeTUHEHUN. A30THEIE
ynoOpeHus

dochop: HaxXOKICHHE B
MPUPOJIE, CIIOCOOBI IOTYUYCHUS,

s
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101

102

103

¢buznvecKre 1 XUMHUECKUE
CBOMCTBA

dochuasr. Dochun

Oxcunst hocdopa,
dbocdopcoaepkame KUCIOTHI.

OptodochopHas kuciora u ee
COJH

[Tpumenenne dhocdopa u ero
coeauHeHuil. @ochopHbIe
yInoOpeHus

[IpakTuueckas padorta Ne 6.
Pemrenue skciepuMeHTAIbHBIX
3amad mo teme "A3ot u docdop
1 UX COeqUHEHUS"

Pemrenne 3ana4 u ynpaxHeHUN
no temaMm "A3zot"u "®ochop"

Yraepoa: HaXOXICHHE B
MIPUPOJIE, AIJIOTPOIIHBIE
Moaupukanum; GU3ndecKue u
XHUMHYECKHE CBOMCTBA,
IIPUMEHEHNE

Oxcun yranepona(Il), oxcun
yriepona(IV)
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109

110

111
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113

114

VronbHas KHCI0Ta U €€ COJIN

Pewrenne 3anau pa3inu4HbIX
THUIIOB

KpemHuuii: HaxoxaeHUE B
IIPUPO/IE, CLIOCOOBI MOTYUYEHMUS,
¢busnvecKre 1 XUMHUECKUE
CBOMCTBA

Oxcupn kpemuausi(I1V)

KpemuueBas kuciora u ee coiau

[IpuMeHeHne KpeMHUS U €T0
coenuHennii. CTEKII0, ero
MOJIy4eHHUE, BUABI CTEKIIA

CuimkaTHas MPOMBIINIJICHHOCTDb

Pemenne 3amau pa3inu4HbIX
TUIIOB

bop

Cucremaruzamus 1 00001eHe
3Hgauuit mo reme "Hemerauier"

KonTponbHas pabota mo Teme
"HemeTtamisr"
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121

122

123

124

AHanu3 pe3yiabTaToB
KOHTPOJILHOM paboTHl,
KOPPEKIHSI OIIHOOK

[TonoxeHue MeTauIoB B
IIepuonnueckoii cucreme
XUMHNYCCKHUX 3JICMCHTOB.
OcobeHHOCTH CTPOCHUS
JIEKTPOHHBIX 000JI0UEK aTOMOB
METaJIOB

OO6mue puznueckre CBOMCTBA
MeTtaiuioB. [Ipumenenue
METAJIJIOB B OBITY ¥ TEXHUKE

XHUMHUYECKHUE CBOMCTBA METAJJIOB

CrnnaBel METaJIOB.
Koppo3sus meramios

Pemenue 3ama4 Ppa3jINIHbIX
THUIIOB

DNEeKTPOXUMHUYECKUN P
HanpspKeHui Metaiios. O6mue
CHOCOOBI MOTYYEHUS] METAIIIOB

OO1m1ast XxapaKTepUCTHKA
MeTauioB [A-rpyImisl
[Tepuonuueckoit CUCTEMBI
XUMHUYECKUX 3JIEMEHTOB.

Harpuii u ero coennnenus



125

126

127
128

129

130

131

132

133
134

135

Kanuii 1 ero coenuuenus

OO6m1as XxapakTeprucTruKa
MeTaiuioB [IA-rpymnmb
[Tepuonuueckoit cucTeMsl
XHMUYECKHUX DJICMEHTOB.

Maruuii 1 ero coeTuHEeHU
Kaneuuii 1 ero coefuHEHN

JKEcTKOCTEL BOOBI U CIIOCOOEI €8
yCTpaHEHUS

AIOMHUHUI: TIOJTy4YEHHE,
¢busnyeckue 1 XUMHUYECKUE
CBOWCTBA, IPUMEHEHHE

AMpoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCHU/IA aJTIOMHUHMS,
TUAPOKCOKOMILIEKCHI aTFOMHUHUS,
UX IIPUMECHEHUE

Pemenne 3amau pa3inu4HbIX
THIIOB

OnoBo

Csusen

[TpakTuueckas paborta Ne 7.
Pemenne skcriepuMeHTaTBHBIX

3a1a4 1o reMme "Mertasuibl
[JIABHBIX TOArpym”



OOmiast xapaKTepUCTHKA
METaJIJIOB TTOOOYHBIX MOTPYIII

136  (b-rpynm) Ilepuoanueckoii
CHCTEMBI XMMHUYECKIX
3JIEMEHTOB

137  Xpom

138  Coenunenwus xpoma
139  Coenunenust xpoma
140  Maprasnern

141  CoenunHeHwust MmapraHia
142  CoenuHeHHs MapraHiia
143  Kemneso

144  CoenuHeHHs xelesa

145  Mennp
146  CoenuHeHUa Mequ
147  [uek

148 CoeauHeHUs [IUHKA

ITpakTrueckas padora Ne 8.
Pemenne skcriepuMeHTaIbHBIX

149 "
3a1a4 1o reme "Merasuibl
noOOYHBIX oArpymmn"

150 Pemenue 3agad pa3nnuHbIX

THUIIOB

e e e e e T o T S S S
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152

153

154

155

156

157
158
159

160

O00011IeHIE U CUCTEMATHU3ALIS
M3YYCHHOT'O MaTepHuala 1o TeMe
"MeTtayuipr"

KonrponsHas pabora o teme
"Meramisl"

AHanu3 pe3yabTaToB
KOHTPOJIBbHON paboTHI,
KOPPEKIHUS OIIHO0K

Posnb xumMum B obecrieueHUH
YCTOMYHMBOIO pPa3BUTHUSA
yenoseuecTsa. [lonsarue o
Hay4HBIX METOJIaX UCCIICIOBAHHUS
BEILIECTB

Hayunsle mpuHIUIIBL
OpraHMU3aIi XUMUYECKOTO
pou3BoJicTBa. [IpombllIeHHbIE
CIOCOOBI MOTYYEHUS BAXKHEHIIINX
BEILIECTB

[Ipon3BOACTBO CEpHOM KUCIOTBI

[IpousBoacTBO ammuaka
[IpousBoacTBO uyryHa
[TpousBoacTBO cTanu

[IpoMBILITIEHHBIN OPTAHUYECKUI
CUHTE3



161

162

163

164

165

166

167

168

169

[IpoMBILITIEHHBIN OPTAaHUYECKUI
CUHTE3

XUMUYeCKOe 3arpsi3HeHue
OKpY>Karollel Cpebl U ero
IIOCJIEACTBUS

XuMHUS U 30pOBbE YEIIOBEKA.
JlexapCTBEHHBIE CPENCTBA

Xumug numy. Pois xumnu B
o0ecrieueHny MMUIIEBON
0€e30I1aCHOCTH

KocMmetnueckue u
naphroMepHBIC CPEICTBA.
BriToBasg xumug

XHMHS B CTPOUTEIBCTBE.
Baxneiimmne cTpouTeNbHbIE U
KOHCTPYKILMOHHBIE MAaTEPUAIIBI

XHUMHUS B CEIbCKOM XO3SIMCTBE.
Oprannueckne 1 MUHEPAIIbHbIE
ynobpenus

Cucrematuzanusa 1 0000IIeHne
3HAHWH 110 TeME

WroroBas koHTpoJsibHAs paboTa



AHanu3 pe3yiabTaToB
170  koHTpOIBHOI paboTHI. 1
Koppexiust ommbok

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 170






YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumusi, 10 xmace/ Epemun B.B., Kyzemenko H.E., Teperaun B.U., /Ipo3aos
A.A., Jlynun B.B.; nox penakuueit Jlynuna B.B., O6miecTBo ¢ orpaHn4eHHOM
OTBETCTBEHHOCTHIO «/[PODAY»; AknnonepHoe odiecTBo «M3aaTenbcTBO
«IIpocBenienue»

« Xumus, 11 xknacc/ Epemun B.B., Ky3pmenko H.E., [lpo3nos A.A., JlyHun
B.B.; nox penakmueit Jlynuna B.B., O01ecTBo ¢ orpaHu4eHHON
OTBETCTBEHHOCTHIO «/[PODAY»; AknnonepHoe odiecTBo «M3aaTenbcTBO

«ITpocsenieHue»

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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