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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma mo XMMHHM Ha YpOBHE CpelHEro oOiero oOpa3oBaHUs
pa3zpaborana Ha ocHOBe DenepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03
«O06 oOpazoBanun B Poccuiickoit ®enepanuun», TpeOOBaHUNA K
pesynpTaTaM OCBOCHHs (heepanbHOi 00pa3oBaTeNbHOM MPOrPaMMBI
cpennero o6bmiero oOpaszoBanus (POII COO), npencraBleHHBIX B
®enepanbHOM rocyaapcTBeHHOM oOpazoBarenbHOM crangapre COO, c
yuérom KoHuenuuu mnpenogaBaHusi ydeOHOTO MpeaMmeTa «XHUMHs» B
00pa3oBaTEIbHBIX OpraHu3alusax Poccutickon denepanum,
peanu3yrolMX OCHOBHBIE OOpa3oBaTeNbHbIE MPOrpaMMbl, U OCHOBHBIX
nonoxkeHut  «Ctparernn  pa3BuTus  BocnuTaHuss B Poccuiickon
Oenepanuu Ha nepuoa 10 2025 rona» (Pacnopsbkenue IlpaButennbcTBa
P® o1 29.05. 2015 Ne 996 - p.).

OcHOBYy mOAXOAOB K pa3pabOTKe NporpaMmbl MO XHMHH, K
OnpeneneHnto oOleld cTparerud OOy4YeHHMs, BOCIUTAHUS U Pa3BUTHS
oOy4Jaronuxcsi cpeacTBaMu y4deOHoro mpeamera «Xumus» mna 10-11
KJIaCCOB Ha 0a30BOM YpPOBHE COCTABWJIM KOHLENITYyaJbHBIE MOJIOKEHUS
OI'OC COO o B3aMMOOOYCIOBIEHHOCTH II€JIEH, COJEp KaHMUs,
pe3ynbTaTtoB OOy4YeHHss U TpeOOBaHMH K YpPOBHIO IOJATOTOBKH
BBIITYCKHUKOB.

XUMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
00111€00pa30BaTeIbHON OpraHu3alluu, SIBISETCS HEOTHEMJIEMOW 4YacThIO
ux 00pa3oBaHHOCTH. OHO CIYKUT 3aBEPILAIOIIMM 3TAIOM pealn3aluy Ha
COOTBETCTBYIOILIEM €My ©0a30BOM ypOBHE KIIOUEBBIX IEHHOCTEM,
MPUCYIIMX IEJOCTHOM CHUCTEME XHMMHYECKOro oO0Opa3oBaHusd. OTH
LIEHHOCTH KacaloTCs IMO3HAHUS 3aKOHOB MPHUPOJIbI, (HOPMUPOBAHMS
MHUPOBO33pEHUS U OOIIEH KyJIbTYphl YEJOBEKA, a TAKXKE DKOJIOTMYECKU
000CHOBaHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBbI0 M MPUPOJHOM Cpere.
Peanusyercs xumuyeckoe oOpa3zoBaHuMe OOydYaroUMXcsi Ha YpOBHE
cpeaHero o6Omiero 00pa3oBaHMs CPEACTBAMU Y4YEOHOTO TMpeaMera
«Xumus», CoAepKaHWEe U TMOCTPOCHHE KOTOPOrO ONpeNesieHbl B
porpaMme Mo XUMHUHM ¢ Y4€TOM crelu(UKN HAYKH XUMUH, €€ 3HAUCHUS
B MO3HAHUU NPHUPOJBI U B MATEPUATBLHOM KU3HM OOILECTBA, a TAKKE C
y4€TOM OOIIMX LEJIeH W MPUHIMIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI cpeaHero oOmiero ooOpazoBanus B Poccuiickoi
denepauum.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIPAEeT 0COOYIO
poJib B COBPEMEHHOM IIMBWIM3AllMM, B CO3JJaHUM HOBOW 0a3bl
MaTepUalbHOW KyJbTypbl. OHa BHOCUT CBOHM BKJIaJg B (popmMupoBaHHe
pallMOHAJIBHOIO HAYYHOTO MBIIUICHHUS, B CO3JIaHHE IEJIOCTHOTO
npeicTaBlieHuss 00 OKpYXalollleM MHUpEe KaK O €IWHCTBE NPUPOAbl U
YeloBeKa, KOTopoe (opMupyercs B XMMHUHM Ha OCHOBE MOHUMAHMS
BEILIECTBEHHOI'O COCTAaBa OKPYKAIOLIEro MUpa, OCO3HAHUS B3aUMOCBSI3H
MEXAYy CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH 00JIACTAMHU
IPUMEHEHMUS.

TecHOo B3auMOAEHCTBYS C JPYTMMH €CTECTBEHHBIMU HayKaMH,
XUMUS CTaja HEOThEMJIEMOM YacThl0 MUPOBOM KyJIbTYPhl, HEOOXOAMMBIM
YCIIOBUEM YCIICIIHOTO TPpyAa M KU3HU KaXJOro 4JieHa OOIIecTBa.
CoBpemeHHass XMMHUSI KaK HayKa CO3MJAaTeIbHAas, KaK HayKa BBICOKHX
TEXHOJIOTUWA  HampaBlieHa Ha  pelleHHe IJI00albHbIX  MpobieM



YCTOMYMBOTO PAa3BUTHUSL YEIIOBEUECTBA — CBHIPHEBOM, JHEPrEeTUUYECKOM,
MUIIEBOM, SKOJOTHYECKON O€30MacCHOCTH U OXPaHbI 3JJ0POBBSL.

B coorBercTBUM ¢ OOMIMMH WEISIMH W TPUHLIUIAMH CPEIHETO
obmiero obpazoBaHus cojepkanue npeaMera «Xumus» (10—11 kimaccsl,
0a30BbIl ypOBEHb H3YUYEHHUS) OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha
OOILIEKYIbTYPHYIO MOATOTOBKY OOYyYaroluxcsi, HEOOXOJUMYI0 UM IS
BbIPA0OOTKA MHUPOBO33PEHUECKUX OPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B
KU3Hb COIIMYMA, POJOJIKEHUSI 00pa30BaHUs B PA3JIMYHBIX 001aCTsIX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocrapnsomumMu npeamera «XuMHUs» SIBISIIOTC 0a30Bble KypChl —
«Oprannyeckas xumus» U «OOmAass W HEOpPraHUYecKas XUMUs»,
OCHOBHBIM KOMIIOHEHTOM COJIEPXAHUSI KOTOPBIX SIBISIFOTCS OCHOBBI
0a30BOl HayKd: CHCTEMa 3HAaHUW [0 HEOPraHUYECKOW XUMHUH (C
BKJIFOUCHHEM 3HAaHUM M3 OO0IIe XUMHUH) W OPraHUYEeCKOM XUMUHU.
@opMHUpPOBaHUE MAHHOM CHUCTEMbl 3HAHWW TpPU H3YUYCHUM NpPEeAMETa
o0OecrieunBaeT BO3MOXXHOCTb PACCMOTPEHHS BCEr0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa conaepxaHusi KypcoB — «OpraHuyeckass XUMUS» H
«OOmmas 1 HeopraHudeckas XuMus» chopMHpOBaHA B Iporpamme Io
XMMUU Ha OCHOBE CHCTEMHOIO TOAXO0Ja K M3YYCHHIO Y4eOHOro
MaTepuasia u OO0yCIOBJIEHA HCTOPUYECKH OOOCHOBAHHBIM pPa3BUTHEM
3HAHUW Ha ONPEACNIEHHBIX TEOPETUYECKUX YpOBHsX. Tak, B Kypce
OpPraHMYeCcKONl XMMHHM BEIIECTBAa pPACCMATPUBAIOTCA HA  YPOBHE
KJIACCUYECKON TEOPUHU CTPOCHUSI OPTaHUYECKUX COCIMHEHUN, a TAK)KE Ha
YPOBHE CTEPEOXUMHYECKUX U AJIEKTPOHHBIX MPEICTABICHUN O CTPOECHUU
BemiecTB. (CBeneHust 00 M3ydyaeMbIX B Kypce BEIIeCTBaxX JalOTCs B
Pa3BUTHH — OT YIJIEBOJIOPOJOB JIO CJIOXKHBIX OMOJIOTMYECKH aKTHBHBIX
COeMHEHUNH. B Kypce OpraHMyeckod XHWMHUU IIOIY4YarOT pPa3BUTHE
chopMHUpOBaHHBIE Ha YypPOBHE OCHOBHOrO OOIIEro 0oOpa30BaHHS
NEpBOHAYAJIbHbIE MPEACTABIICHUS 0 XUMHUYECKOMN CBSI3U,
KJIacCU(DUKAIMOHHBIX TMPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB
BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIINU.

[Tox HOBBIM YTJIOM 3peHUs B IpeaMeTe «XUMUs» 0a30BOr0 YpOBHS
paccMaTpUBaeTCs M3YYCHHBIW HA  YPOBHE OCHOBHOTO  OOIIETO
0o0pa3oBaHMs TEOPETHUECKUI MaTepual U (PaKTOJIOTHIECKUE CBEJCHUS O
BEIECTBAX U XUMHUYECKOW peaknuu. Tak, B 4aCTHOCTH, B Kypce «O01ias
M HEOpraHW4YecKass  XUMHUS»  OOyYaIOIIMMCS  MPETOCTABISICTCS
BO3MOXKHOCTh ~ OCO3HaTh 3HAUYEHHE TMEPUOJUYECKOTO  3aKOHA C
OOIIETEOPETUYECKUX U METOJIOJIOTHYECKUX TO3UINM, TIy0XKe TOHSTH
MCTOPUYECKOE M3MEHEHNE (PYHKIIMN ITOTO 3aKOHA — OT 000O0MIaroe 10
OOBSCHSIIONICH 1 POTHO3UPYIOMIEH.

Enunasg cucrema 3HaHMHA O Ba)KHEHIIMX BeEIIECTBaX, MX COCTaBeE,
CTPOCHUH, CBOMCTBAX M MPUMEHEHUH, a TAKKE€ O XUMHUECKUX PEAKIHUIX,
UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs TOMOJIHSIETCA B Kypcax 10
u 11 KJIaCCOB AJI€MEHTaMHU COJIepKaHMUS, UMEIOIUMU
KyJIbTYpOJIOTMYECKMH W  MNPUKIAJHOM  XapakTep. OTUH  3HAHMS
CIIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBS3UM XMMHH C JIPYyTUMHU HayKaMu,
pPacKpbIBaIOT €€ poJib B MO3HABATEIbHOW U MPAKTUYECKOU JEATEIIbHOCTH
YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K  TIPOIECCy
TBOpPUYECTBA B 0O0JIACTU TEOPUM W TPAKTUYCCKUX MPUIIOKCHUNA XUMUH,
MMOMOTAOT BBIITYCKHUKY OPHUEHTHUPOBATHCS B OOMIECTBEHHO U JIMYHOCTHO



3HAYUMBIX MPOOJIEMaX, CBA3aHHBIX C XUMHUEH, KPUTUUECKH OCMBICIIUBATh
uHGOPMAIIMI0O M TPUMEHATH €€ I TOMOJIHEHUS] 3HAHWM, pelleHUs
MHTEJUIEKTYaJbHbBIX U SKCIIEPUMEHTAIBHBIX UCCIEA0BATENIbCKUX 3a1a4. B
[EJIOM COJIep)KaHHe Yy4dyeOHOro mpeameTa «XUMUS» JaHHOTO YpPOBHS
U3YYCHUS] OpPUEHTUPOBAaHO Ha (OopMHUpOBaHHE Yy OOyYarOUIUXCS
MHUPOBO33PEHYECKON OCHOBBI ISl HOHUMaHUs (UIT0COPCKUX UAEH, TaKUX
KaK: MaTepUaJIbHOE €IMHCTBO HEOPraHMYECKOTO M OPraHUYECKOro MHpA,
0OyCJIOBIGHHOCTh CBOMCTB BEHIECTB KX COCTAaBOM U CTPOCHHEM,
M03HABAEMOCTb MPUPOIHBIX SBICHUN MYTEM SKCHEPUMEHTA U PEIICHUS
OPOTUBOPEYMM  MEXKIYy HOBBIMH  (akTaMM U  TEOPETUYECKUMHU
IPEANOChUIKAMU, OCO3HAHHUE POJIM XMMHHM B PELICHUU HKOJIOTMYECKUX
npoOjieM, a TakkKe MpoOJieM COEPEeKECHHS IHEPreTHUYECCKUX PECYPCOB,
CBIPbS, CO3/ITaHUS HOBBIX TEXHOJIOTUIA U MaT€pPUAIIOB.

B mnane pemienust 3aja4 BOCIUTAHUS, PA3BUTHS M COLIMATU3AINU
oOydJaromuxcst MNPUHATHIE NPOTPaMMON MO XUMHHM TOJIXOIbI K
OTIPEJICTICHUIO COJIEPIKaHUSI U TMOCTPOCHHUSI MPEAMETa MPEAyCMaTPUBAIOT
dbopMHpOBaHUE YHUBEPCAIBHBIX YUEOHBIX JNEHCTBUI, UMEIOMUX 0a30BOE
3HAUEHUE U1 PA3JIMYHBIX BHUJOB JACSATEIBHOCTU: PEHICHUS MpodieMm,
MOWCKa, aHaimu3a u o0paboTku HHPOPMAIMK, HEOOXOAUMBIX IS
OpUOOPETeHUs]  OMbITa  NPAKTUYECKOM M HCCIEI0BATEIIbCKOM
JeSTEeIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MIO3HAHUM XUMHUHU.

B mpaktuke mnpenojgaBaHus XUMUU Kak Ha YpPOBHE OCHOBHOIO
obmero oOpa3oBaHus, TaK M Ha YPOBHE CpeHEro OOIIero oopa3oBaHus,
IIPU OMPEACIICHUN COACPKATEIHHOU XapaKTEPUCTHKU IEJe H3ydeHUs
IpeIMeTa HampaBJICHUEM IEePBOCTEIEHHON 3HAYMMOCTH TPAJAUIIMOHHO
npu3Haércs (OpMUPOBAHUE OCHOB XMMHUYECKOM HAyKHM Kak o01acTu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKON ACSATEIBHOCTUA YeIOBEKa
M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOHM KyIbTyphl. C METOAMYECKOM
TOYKH 3PEHUS TAKOW MOJXOJ] K OMPEICTCHUIO TIeJIed U3YUYCHHS MpeaMeTa
SIBJISICTCSI BIIOJIHE OTPABJIaHHbBIM.

CoryiiacHO JaHHOW TOYKE 3pPEHUSI TJABHBIMHU IEISAMH HW3Y4YCHUS
npenMera « XuMus» Ha 6azoBom ypoBHe (10 —11 ki1.) sBrsAIOTCS:

e (QopMupoBaHUE CUCTEMBl XMMHUYECKMX 3HAHMM KakK Ba)KHEHIIEH
COCTAaBJISIFOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE
KOTOPOH JIeXKAT KITIOUYEBBIC TIOHITHS, (yH/IaMEHTAJILHBIE 3aKOHBI U
TEOpUHU XWMHH, OCBOCHHE SI3bIKa HAYKW, YCBOCHHUE M MMOHUMAaHUE
CYIIHOCTH  JOCTYINHBIX  OOOOIIEHWH  MHUPOBO33PEHUYECKOTO
XapakTepa, O3HAKOMJIEHHE C WCTOPHUEH WX pa3BUTUA U
CTaHOBJICHHUSI,

e (opMupoBaHue U pa3BUTHE MPEJCTABICHUN O HAYYHBIX METOaX
MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKINid, HEOOXOIUMBIX JIJIs
MpUOOPETEHUS YMEHUU OPUEHTUPOBATHCS B MHPE BEIIECTB U
XUMUYECKUX SBJICHHM, UWMEIINUX MECTO B TpUpoae, B
MPAKTUYECKON U TTOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHHMA W CHOCOOOB MESITEIBHOCTH, CBS3aHHBIX C
HaOMIOZCHUEM © OOBSCHCHHEM XHMHYECKOTO SKCIIEPUMEHTA,
cOOII0ICHUEM TTPABIII OE30MACHOTO OOPAIIEHHUS C BEIIECTBAMHU.

Hapsany ¢ stum, comeprkarenbHas XapakTEPUCTUKA LEJNEN U 3a1a4
W3y4eHUsT TpeaMera B IporpaMMe IO XUMUW yTOYHEHA W
CKOPPEKTHUPOBAaHA B COOTBETCTBUU C HOBBIMH MPHUOPUTETAMHU B CHCTEME
cpennero obmero oOpa3zoBanmsi. CeromHss B TPETNOJaBaHUH XUMHUHU B



OoJIbIIICH CTENEHU OTAAETCS MPEANOYTEHHUE MPAKTUUECKOW KOMIIOHEHTE
CoJIep)KaHHsl O0yYEHHS, OPUEHTUPOBAHHONW Ha MOJIFOTOBKY BBIMYCKHUKA
00111€00pa30BaTeIbHON OpraHU3aIlNK, BJIaICIONIET0 HE HA0OPOM 3HAHUM,
a (YHKIIMOHAJIBLHON TPAMOTHOCTBIO, TO €CTh CIOCOOAMHU U yMEHUSIMHU
AKTUBHOT'O TIOJIYYCHUS 3HAHUN U MPUMEHEHUS UX B pEATbHOM KU3HM IS
pelieHus MpaKkTUYeCKuX 3ajad.

B cBs31 ¢ 3TUM NpU U3yUEeHUH TIpeaMeTa « XUMHUS TOMUHHUPYIOIIEE
3HaYCHHUE MPUOOPETAIOT TaKHUE 1SN U 3a]1auH, KaK:

ajanTarus oOy4Jaronmxcs K YCIIOBUSIM JTUHAMUYHO
pa3BUBaIOIIErocsi Mupa, (HOPMUPOBAHME HWHTEIUIEKTYaJbHO pPa3BUTOMN
JUYHOCTH, TOTOBOM K  €caMo0Opa3oBaHUIO,  COTPYAHHYECTBY,

CaMOCTOATCIbHOMY IIPHHATHIO I'PAMOTHBIX pGHIeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTYyalHAX, CBA3aHHBIX C BCIICCTBAMHA U UX IIPUMCHCHUCM,
(1)OpMI/Ip0BaHI/Ie y O6Y‘I&IOHH/IXC§I KIIIOUYCBbBIX HABBIKOB (KJ'II-O‘IGBBIX
KOMHCTCHHHﬁ), HMCIOIIUX YHHUBCPCAJIIBHOC 3HAYCHHUC I PA3JINYHBIX
BHAOB ACATCIIBHOCTU: PCUICHUA HpO6JIGM, IIOUCKa, aHaJIn3a 1 O6pa6OTKI/I
I/IH(l)OpMa]_II/II/I, H€06XOI[I/IMBIX JJIA HpI/IO6p€TeHI/IH OIIbITa ACATCIIbHOCTU,
KOTOpasd 3aHUMACT BaKHOC MCCTO B IIO3HAHHHW XHMHH, d TaAKXKC IJIA
OLICHKHN C HOBPII.[HI?I 9KOJIOTUYECKOM 0€30ITacCHOCTH XapaKTCpa BIIMAHHA
BCHICCTB U XUMHNUYCCKHX IIPOLHCCCOB Ha OPTraHHU3M YCJIOBCKA U IIPUPOAHYIO

cpeny;,
pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, WHTEIUICKTYAIBHBIX U
TBOPUYECKUX CrocoOHOCTEM 00yJaroIINXCS: CIOCOOHOCTH

CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC 3HAHMS 110 XUMUU B COOTBETCTBHUHU
C KU3HCHHBIMH  TOTPEOHOCTSIMH,  HCIIOJIB30BAaTh  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJOTUM JUIsl TIOMCKAa W aHaiu3a YydeOHOU W
HAYYHO-TIOMYJISIPHON WH(OPMAIIUU XUMHYECKOTO COJIEPIKAHMUS;

dbopMupoBaHHEe W pa3BUTHE Y OOYYAIOIIUXCS aCCOIMATHBHOTO M
JIOTUYECKOTO MBIIIIJICHUS, HaO0JII0AaTEILHOCTH, COOpaHHOCTH,
aKKypaTHOCTH, KOTOpbIE€ OCOOCHHO HEOOXOJMMBI, B YACTHOCTH, MPH
TUTAHUPOBAHUU U TIPOBEJICHUHM XUMUYECKOTO dKCIIEPUMEHTA;

BOCITUTAHUE y OOyYarommxcst yOexAEHHOCTU B TYMaHHCTHUECKOU
HAMPaBJICHHOCTH XUMHUHU, €€ BAXKHOW POJIM B PEHICHUH TJI00ATbHBIX
mpoOJjieM  parMOHAIBHOTO MPUPOAOTIOIH30BAHNSA, MOTIOJTHEHU S
DHEPTeTUYECKUX PECypCOB M COXPAHEHUS NPUPOJTHOTO pPABHOBECHS,
OCO3HaHUS HEOOXOAMMOCTU OEPEKHOTO OTHOIICHUS K IPUPOJEC U CBOEMY
3I0POBBIO, @ TAKXKE MPUOOPETEHHUS OIbITA WCIOIH30BAHUS TOTYICHHBIX
3HAHWH Ui IPUHSATHS TPAMOTHBIX PEIICHUN B CUTYyAIUSX, CBSI3AHHBIX C
XUMUYECKUMU SBJICHUSIMH.

B ydeOHOM muaHe cpemHero oOmero oOpa3oBaHUS TPEAMET
«Xumus» 0a30BOTO YpOBHS BXOJUT B COCTaB MPEAMETHOW o0macTu
«EcTecTBeHHO-HAYYHBIE TIPEIMETHD.

OOmiee uYKMCIIO YacoB, OTBEACHHBIX JUISI W3YYCHHUS XUMUHU, Ha
0a30BOM ypOBHE CpPEeIHET0 00Iero 00pa3oBaHms, COCTABIsACT 68 4acoB: B
10 xmacce — 34 yaca (1 gac B Hexento), B 11 kmacce — 34 yaca (1 yac B
HEJIEJIO).



COIEPKXAHUE OBYYEHUA
10 KITACC
OPT'TAHNMYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHUH

[IpenMer opraHMYeCKOW XHMMHH: €€ BO3HUKHOBEHHE, Pa3BUTHE H
3HAYEHUE B MMOJYYECHUHN HOBBIX BEIIECTB U MATEPHAIIOB. T€OpUsi CTPOEHUS
opranunyeckux coeauHeHniit A. M. bytiepoBa, €€ OCHOBHBIE TTOJI0KEHUSI.
CtpykTypHbIe (hOpMYJIBI OPrAaHUYECKUX BEIIECTB. [ OMOIOTHS, ©30MEPHS.
XUMHUYECKas] CBA3b B OPraHUYECKHX COCOUHEHHSIX — OAWHApPHBIE H
KpaTHbIE CBSI3H.

[IpencraBnenne o KiIacCU(PUKAUMM OPraHUYECKUX  BEILIECTB.
HomeHnknatypa oOpraHudeckux COEIMHEHUN (cucTeMaruueckas) U
TPUBHAJIbHBIE  HA3BaHMUS  BAXKHEWIIMX  MPEICTABUTEIEH  KJIACCOB
OpraHUYECKUX BEIIECTB.

OKCIEPUMEHTAIIBHBIE ~ METOABl ~ M3Y4YEHUs BEIIECTB M HX
NpEeBpALICHUN: O3HAKOMJIEHHE C 00pa3laMl OpPraHMYECKHUX BELIECTB U
MarepuajlaMi Ha WX OCHOBE, MOJCIMPOBAHUE MOJIEKYJ OPraHUYECKUX
BEIIECTB, HAONIOJICHWE U ONMCAHHUE JEMOHCTPAIIMOHHBIX OIBITOB IO
IPEBPAILICHUIO OPTaHMYECKUX BEIIECTB IMPH HarpeBaHuu (IUIaBJICHHE,
oOyTJIMBaHKME U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUN psAl. MeTaH u 3TaH
— MpOCTEHIINe MPeICTaBUTENIN alKaHOB: (PU3MUECKHE U XUMHUYECKHUE
CBOMCTBa (peakIMM 3aMELIEHUS U TOPEHHs), HaXOXKJEHUE B IMPHUPOAE,
[OJIyYE€HHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKUU pAN. OTWIEH H
OPONWIEH — TMPOCTEHUIINE MPEICTaBUTENN AaJIKeHOB: (U3UYECKUE HU
XUMUYECKUE CBOMCTBa (peakluu THAPUPOBAHMS, TaJOT€HUPOBAHUS,
rUApaTaluy, OKUCICHUS U MOJUMEPHU3ALIUHN ), TIOTYUYEHHE U IPUMEHEHHUE.

Ankanuensl: OyrtamueH-1,3 wu wmetwinOyranuen-1,3: cTpoeHwue,
BOKHEUIIME XUMHUYECKHME CBOMCTBa (peakuusi MOJUMEpPU3ALINHN).
[Tony4yeHne CUHTETUYECKOTO KayuyKa U PE3HUHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTMYECKUN PS.
AuernneH — NpocTeWIIni MPEACTAaBUTENb AJTKWHOB: COCTaB, CTPOEHUE,
dusnueckue W XUMHUYECKHE CBOWCTBA (peakmuu THUIPUPOBAHMS,
rajoreHUpOBaAHMS, THIPATALINK, TOPEHUS ), TOJIyYEHUE U IPUMEHEHUE.

Apenbl. bensoin: cocraB, crpoeHHe, (PU3MYECKHE U XUMHUYECKHE
CBONMCTBa (peakluu TaJOT€HUPOBAHUS W HUTPOBAHUS), IMOIYYECHHE U
npuMeHenue. Tonyon:. cocmag, cmpoenue, Quaudeckue u Xumuyeckue
ceoticmea (peakyuu 2an02eHUpOBanus U HUMPOBAHUS), NOAYYeHue U
npumenenue. TOKCHYHOCTb apeHOB. ['eHeTHyeckas CBsI3b MEXIY
YTJIEBOAOPOAAMHU, PUHAJIEKAIIMMHI K Pa3IMYHbIM KJIACCAM.

IIpuponnble KMCTOYHMKM yraeBoxoponoB. [lpupomnslii ra3 wu
nomyTHble HedTsHble Ta3pl. HedTs m e€ mpoucxoxaenue. CrocoObl
nepepadboTKu HedTH: NEPEroHKa, KPEKUHT (TepMUYECKH,
KaTaJuTUueckuil), mnuponus. IlpoaykTel mnepepaboTku HepTH, UX
MPUMEHEHNE B TIPOMBINIICHHOCTH M B ObITYy. KameHHBI yromp wu
MPOAYKTHI €r0 MepepadOTKu.



OKCIIEpUMEHTAIbHBIE ~ METOJAbl  M3YYEHHS  BEIIECTB U  HX
NpeBpallleHUi: O3HaKOMJICHHE C oOpasllaMH IUIacTMAcC, KayuyyKOB H
pe3unbl, Koywiekiuu «HedTs» u «Yroab», MojenupoBaHHE MOJIEKYII
YTJIEBOJIOPOJIOB M TaJIOT€HONPOU3BOAHBIX, MPOBEACHUE HNPAKTUYECKOM
pPaboThI: OJyYEHHUE STUJICHA U U3yUYEHHUE €T0 CBOWCTB.

Pacuérurlie 3agaun.

Boluucienuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl,
00bEMa, KOJMYECTBA MCXOJHOIO BEHIECTBA WJIM MPOJIYKTa pPEaKIUU IO
U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOAHBIX BEIECTB
WIH MIPOJTYKTOB PEAKIINHN).

Kucsopoacoaep:kamnue oprannyeckue coeMHeHUs

[IpenenpHbIE OQHOATOMHBIE CIIUPTHI. METaHOI U 3TaHOJI: CTPOCHHE,
duznueckue W XUMHYECKHE CBOMCTBAa (pEeakiuuu C aKTUBHBIMH
MeTajlJlaMH, TaJOr€HOBOIOPOJIaMu, TOPEHHUE), MpuMeHeHne. BomnopoiHeie
CBSI3U MEXIY MOJIEKyJdaMu cOupToB. JlelicTBUE METaHOJIa M 3TaHOJa Ha
OpraHHu3M YEJIOBEKA.

MHOroaTOMHBIE CHUPTHI. DTUICHIJIUKOIb U TIHUILEPUH: CTPOCHHUE,
du3nueckue U XMMUYECKHUE CBOMCTBA (B3aMMOJICHCTBUE CO MICIIOYHBIMU
MeTa/llaMHM, KadyeCTBEHHAasi peaklyds Ha MHOTOATOMHBIE CIUPTHI).
JlelicTBue Ha oOpraHu3M 4yesjoBeka. lIpuMeHeHwe THIEpUHA U
ATUJICHTJINKOJIS.

®deHoJI: CTpOoeHHE MOJIEKYIIbI, (PU3NYECKUE U XUMUYECKHUE CBOMCTBA.
ToxcuunocTth penona. [Ilpumenenue Gpenomna.

Anpaerunpl U kemowusl. opManbplieruy, aueTaabIeruj: CTPOCHHE,
duznueckue W XMMHUYECKHE CBOWCTBA (pEaklMH OKHUCICHHUS U
BOCCTaHOBJICHHSI, KAUECTBEHHBIE PEAKIINH ), TOTyYCHUE U IPUMEHECHHE.

OnHOOCHOBHBIE TIpeIeNbHBIE KapOOHOBBIE KUCIOTH. MypaBbuHas u
YKCyCHasi KHUCIOTBI: CTpPOCHHE, (DU3UYECKHE M XUMHUUYECKHE CBOMCTBA
(coiicTBa, oOOmMeE Ui Kjacca KHUCJIOT, peakius J3Tepuduxaiumn),
noxyyeHue u npumeHeHue. CTeapuHOBasi U OJICMHOBAsT KUCIOTHI Kak
MIPEICTaBUTENIM BBICIITUX KapOOHOBBIX KHCIOT. Mbljla KaK COJIM BBICIINX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

Cnoxnble d3(upbl Kak MPOU3BOJHBIE KapOOHOBBIX  KHUCIIOT.
Iunpomus cnoxubix 3¢upoB. Kupwl. ['mapomu3 xupos. [Ipumenenwue
XKUPOB. bronornueckas poJib JKUPOB.

VYrieBoapl: coctaB, KiacCUUKAIMSA YriIeBOAOB (MOHO-, - U
noymcaxapuabl). [1moko3a — mpocTerImii MoHOCaxapua: OCOOCHHOCTH
CTPOGHUS  MOJEKYyJbl, (U3HUECKHE ¥  XWMHUYECKHE  CBOWCTBA
(B3aumopeiicteue ¢ rugapokcugoM Meau(ll), okucnenme amMuadyHBIM
pactBopoM okcuaa cepedpa(l), BoccraHoBineHue, OpoKEHUE TIIIOKO3HI),
HaxOXJEHWE B TMPHUPOJC, TPUMEHEHHE, OHOJOTUYECKas  POJIb.
®otocuHTe3. DpyKTO3a KaK U30MEP TIIFOKO3HL.

Kpaxman u nemnono3a kak NOpupoAHbie mnoauMepbl. CTpoeHwue
Kpaxmaja © Hewnoiao3bl. duszndeckne W XUMHYECKME CBOMCTBA
Kpaxmaiia (TUAPOIIN3, KAYECTBEHHAs! PEAKIIUS C UOJOM).

OKCIepUMEHTaIbHbIE ~ METOJbl  M3YYEHHUsI BEIIECTB U  HX
MIpEBpAILCHHI: MPOBEJICHUE, HaOII0/ICHHE u ONHUCaHUE
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CHUPTOB, KAYECTBEHHBIE PEAKIUU
OJTHOATOMHBIX CIUPTOB (OKHCIIeHWe drtaHosia okcuaoMm Mmemu(ll)),
MHOTOaTOMHBIX CIUPTOB (B3aUMOJICUCTBUE TJUIIEPUHA C THIPOKCHIOM
menu(ll)), ampaeruaoB (OKHCIEHHME aMMHUAYHBIM PACTBOPOM OKCHA




cepeopa(l) u ruapoxkcuaom wMenu(ll), B3amMojelcTBHE Kpaxmana cC
MOJIOM), TPOBEJIEHUE NPAKTUYECKONM paldOThl: CBOWCTBA pacTBOpa
YKCYCHOM KHCJIOTHI.

Pacuérurlie 3agaun.

Bbluucienuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl,
00bEMa, KOJMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTAa PEAKIUU IO
U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOAHBIX BEIECTB
WIH MIPOJTYKTOB PEAKIINHN).

A3zoTcozeprkalme OpraHu4eckue COeIMHEHMUS.

AMMHOKHCIIOTBI Kak aM(OTEepHbIE OPTraHUYECKHE COCAMHECHHUS.
dusznyeckre W XUMHUYECKHE CBOMCTBA AaMUHOKHUCIOT (Ha MpuMepe
rMiMHa). buonorudyeckoe 3HaueHue aMUHOKUCTOT. [lenTubl.

benkun kak nOpUpOIHBIE BBICOKOMOJICKYJISIPHBIE  COCAMHECHMUS.
[lepBuuHasi, BTOpUYHAST U TPETUYHASI CTPYKTypa OCIKOB. XHUMHUYECKHE
CBOMCTBa OEJKOB: THAPOIN3, JACHATYypalus, KaueCTBEHHbIC PEaKIMU Ha
OeJKH.

OKCHepUMEHTAIbHBIE ~ METOABbl ~ M3Y4YEHHUs  BEIIeCTB M HX
IpeBpallleHuii: HAOIOIEHUEe U OMHCAHUE JIEMOHCTPALMOHHBIX OIBITOB:
JieHaTypalus 0eJIKOB IPU HarpeBaHUU, I[BETHBIC PEAKIINH OETIKOB.

BrbicokoMoiekyJIsIpHbIE COeTMHEHUST

OCHOBHBIE TOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN:
MOHOMEp, TMOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJIMMEpU3aInH,
cpenHsisi  MoJekyisipHas ~ macca. OCHOBHbIE  METOJbl  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN — MOJIUMEPHU3AITUS u
MOJIMKOHICHCAIIUS.

OKCHepUMEHTAIbHBIE ~ METOABl ~ M3Y4YEHHUs  BEIIECTB M MX
NpEeBpAIllCHU:  O3HAKOMJIGHME ¢  o0OpasiamMu  TPHUPOAHBIX |
MCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC, KAYYyKOB.

MexnpeaMeTHbIe€ CBS3H.

Peanuzanus MeXpeaIMEeTHbIX CBSA3EU ITPU U3YUYECHUN OPTaHUYECKON
xumuu B 10 kacce oCyiiecTBISeTCs Yepe3 UCMOIb30BaHUE KaK OOIINX
€CTECTBEHHO-HAYYHBIX TOHSATHUH, TaK W TOHSTHHA, SBISIOIINXCS
CUCTEMHBIMU JIJIS1 OTACIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIC TIOHSTHS: SIBJICHUE, HAYYHBIA (DaKT,
TUINOTE3a, 3aKOH, TEOpWs, aHalu3, CHUHTE3, KJaccuuKaIms,
MePUOIUYHOCT, HaOJIOICHUE, U3MEpEeHUe, IKCTIEPUMEHT,
MOJICIIUPOBAHUE.

duznka: maTepusi, dHEPTHsi, Macca, aTOM, AJIEKTPOH, MOJIEKYyJa,
DHEPTreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OO0BEM, arperaTtHoe
COCTOSIHHUE BEIeCTBa, (PU3NIECKUE BETUYUHBI U STUHUIIBI KX U3MEPCHHUS.

buonorusa: kierka, opranu3Mm, Ouocdepa, OOMEH BEIIECTB B
opranu3Me, (HOTOCHHTE3, OMOJOTMYECKH AaKTHBHBIC BeIecTBa (OCIKH,
YTJIEBOIBI, KUPBI, (HEPMEHTHI).

['eorpadusi: MuHEpasIbl, TOPHBIE TOPOABI, MOJIE3HBIE HUCKOMAEMBIE,
TOTUTUBO, PECYPCHI.

TexHonOTHs: TUIIEBBIE MPOAYKTH, OCHOBBI PAIMOHAIBHOTO
MUATaHUsA, MOIOMINE CPEACTBA, JIGKAPCTBEHHBIE U KOCMETHYECKHUE
mpenaparthbl, MaTepUalbl U3 UCKYCCTBEHHBIX U CHHTETUUYECKHUX BOJIOKOH.

11 KITACC



OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHH

XHUMUYECKHM 3eMeHT. AToM. fInpo aTtoMa, U30TONbI. DIEKTPOHHAS
0001104Ka. DHEPreTUYecKrue YpOBHH, MOYPOBHU. ATOMHBIE OpOUTAIIH, S-
, Pp-, d- snemeHThl. OCOOCHHOCTH pAaCIpEIEICHUsI 3JICKTPOHOB I10
opOuTaisiM B aroMax OJJIEMEHTOB TEPBBIX YETHIPEX TMEPHUOJIOB.
DnekTpoHHasi KOH(pUTYpalys aTOMOB.

Ilepuognueckuii 3akoH u Ilepuogmyeckas cucTeMa XUMUYECKHUX
snementoB [[. M. MenneneeBa. CBA3b NEPUOAMYECKOTO 3aKOHA U
[Tepunoanyeckoit cucrembl xuMuueckux 3nemeHtoB 1. . Menneneesa ¢
COBPEMEHHOW TEOpUEH CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XHMHYECKUX DJJEMEHTOB M O00pa3yeMblX HMMH TMPOCTHIX M
CJIOKHBIX BEIIECTB IO TPYIIIIAM U NEpUoaM. 3HAYEHUE NEPUOIUYECKOTO
3aKOHa B Pa3BUTUU HAYKHU.

CrpoeHnue BemiecTBa. XUMUYECKas CBA3b. BUIbI XUMHUUYECKOU CBSI3H
(KOBaJICHTHAsi HEMOJSIPHAs ¥ TOJSpHAs, HWOHHAs, METaJIMYEcKas).
MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHON XMMHYECKOU CBSI3M (OOMEHHBIH
U JOHOPHO-aKIEenTopHbIN). BopoponHas  cBa3s.  BalleHTHOCTS.
DnekTpooTpuuareabHocTh. CreneHp OKucieHus. oHBI: KaTHOHBI U
AHHUOHBI.

BemiectBa MONEKYISIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHUS. 3aKOH
IIOCTOSIHCTBA COCTAaBa BEIIECTBA. THIBI KPUCTAJUIMYECKUX PELIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAINIMUECKON PEIIETKU.

[Tonstue o nucnepcHbIXx cucreMax. VICTUHHBIE W KOJUIOMIHBIE
pacTBOpBl. MaccoBas 107151 BELIECTBA B PaCTBOPE.

Knaccudukanus Heopranuueckux coenunenuii. Homenknarypa
HEOPraHWYECKUX BeElIeCTB. ['eHeTnueckass CBsI3b HEOPraHUYECKUX
BEILECTB, MPUHAJICKAIINUX K PA3JIMYHBIM KJIacCcaM.

Xumuueckas peaknus. Kmaccudukanmss XUMHUYECKUX PpEaKIUil B
HEOPraHMYECKOM M OpPraHWYECKOW XUMHHU. 3aKOH COXPAHEHHSI MAacChl
BEILIECTB, 3aKOH COXPAHECHUS U MPEBPALLICHUS SHEPTUU IIPU XUMHUYECKUX
peaKUUsX.

CkopocTh peaknuu, €€ 3aBHCHMOCTh OT Pa3IMYHBIX (HaKTOPOB.
OOpatumple peaknuu. XUMHUECKOe paBHOBecue. DaKTOPHI, BIUSIOIINEC
Ha cOCTOsiHUE Xumuueckoro pasHosecus. [Ipunuun Jle [lartense.

DnekTpoiauThueckass — auccorumanus. CunbHble H  cja0ble
aneKTpoauThl. Cpea BOAHBIX PACTBOPOB BEILIECTB: KUCasi, HEUTpaabHas,
IEJTOYHAas.

OKUCANTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE ~ METOAbl  M3YYEHHUsS  BEIIECTB U  HX
npeBpamieHnii: gemMoHctpanusa Tabmun  «llepuoguyeckas cuctema
xumudeckux anemeHtoB J[. M. MenneneeBa», uzydyeHue Mozeieu
KPUCTAIUINYECKUX PELIETOK, HaOJIOICHHE 151 ONMCaHue
JIEMOHCTPAIIMOHHBIX M JTAOOPATOPHBIX OMBITOB (Pa3IOKEHHE MEPOKCHIA
BOJIOPOJA B MPUCYTCTBUHU KAaTaau3aTopa, OMPEICIICHUE CPEAbl PACTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO WHIHUKATOPA, PEAKIIMM HOHHOTO
oOMeHa), TpOBEJACHHE MPaKTUUYeCKOW paboThl «BnusHue paznuuHbIX
(hakTOpPOB Ha CKOPOCTh XUMHUECKOU PEAKITHI.

Pacuérnbie 3anaum.



Pacuérel 1Mo ypaBHEHMSIM XHUMHUYECKUX DPEAKIHUH, B TOM YHCIE
TEPMOXUMUYECKUE pACUEThl, PACUYETHl C MCIIOJIb30BAHUEM TOHSATHUSA
«MaccoBast 10JI51 BEIIECTBAY.

Heoprannueckasi Xumms

Hemerannel. [lonoxkenne HemeramoB B Ilepuomuueckon cucreme
xumuyeckux snemeHToB JI. . MenneneeBa 1 0COOEHHOCTH CTPOCHHUS
aToMoB. DHU3MYECKUE CBOWCTBA HEMETAJUIOB. AJUIOTPONUS HEMETAILIOB
(Ha mpuMepe KKUcIIopoa, cephl, pocdopa u yriepoa).

XVUMHUYECKHE CBOMCTBA BaKHEUIIUX HEMETAJUIOB (TaJOT€HOB, CEPHI,
azora, ¢ocdopa, yriepoaa U KpPEeMHHUS) M UX COCIUHEHHMN (OKCHIOB,
KHUCIIOPOACOIEPKAIIUX KUCTIOT, BOJOPOIHBIX COSIUHEHUN).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCUHECHUM.

Meramnsl. Ilonoxenue weramwioB B llepuomnueckon cucreme
xumuueckux saeMeHtoB JI. M. MenneneeBa. OCOOCHHOCTH CTPOCHUS
ANIEKTPOHHBIX 000704YeKk aTtomMoB MeTrauioB. OOmue ¢uznueckue
corictBa MeTauioB. CIUIaBpl METAIJIOB. JJNEKTPOXUMUYECKUN Pl
HaIpPsHKEHU METaJUIOB.

XYMMHUUYECKHE CBOWCTBA BaXKHEUIIUX METAUIOB (HATpWid, Kajui,
KalblUi, MarHui, aJIOMUHUMN, [HUHK, XpOM, >KEJIe30, MeIb) U HX
COCMHCHUM.

OO6mume crnocoObl moiydyeHus: MetayioB. [I[puMeHeHne MerasuioB B
OBITY M TEXHUKE.

OKCIIEpUMEHTAIbHBIE ~ METOAbl  M3YYEHHsS  BEIIECTB U  HX
IPEeBpAIICHUN: U3yUYeHHE KOJUIEKIUU «MeTamibl U CIUIaBbl», 00pasIoB
HEMETAJUIOB, PEIICHHE OJKCIEPUMEHTAIBHBIX 3a/lay, HaONIOICHUE W
OIMCAaHUE JIEMOHCTPAlMOHHBIX u 1a60paTOPHBIX OIIBITOB
(B3auMoAeiCTBHE TUAPOKCUIA QIIOMUHHMS C PAcTBOPAMHU KHCJIOT U
IeJI04ei, KaUeCTBEHHBIC PEaKIIUU Ha KATHOHBI METAIJIOB).

PacuérHble 3anaumn.

Pacuétel Maccel BeliecTBa WM 00BEMaA Ta30B IO HM3BECTHOMY
KOJIMYECTBY BEIECTBA, MAcCe WM O00BEMY OJHOTO M3 YYaCTBYIOIIUX B
peakiMu BENIeCTB, pacu€Thl Macchl (00BEMA, KOJIWYECTBA BEIIECTBA)
IIPOAYKTOB PEAKIIMU, €CIIA OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHUS U KU3Hb

Ponp xumum B oOecrieueHUH HSKOJOTHYECKOM, DHEPreTUUYECKON H
MUIIEBON 0€30MacHOCTH, Pa3BUTUU MEAUWIMHBL. [loHSATHE O HAy4YHBIX
METO/aX MO3HAHUS BELIECTB U XUMUYECKUX PEAKIIUH.

[IpeacraBnennss 06 OONMX HAYYHBIX MPUHIIUAIAX MPOMBIIUICHHOTO
MOJYYEHHUS] BAXKHEUIIINX BEUIECTB.

UenoBek B MHUpE BEHIECTB W MaTepUaloB: BaXXHEUIIUE
CTPOUTEIIBHBIE MaTepUallbl, KOHCTPYKIMOHHBIE MATEPHAJbl, KpPacKH,
CTEKJIO, KEpaMuKa, MaTepHaJIbl [JIs JJEKTPOHUKH, HAHOMATEPHUAIIbI,
OpraHUYEeCKHEe U MUHEPAIbHBIE YTIOOpEHUS.

XuMHST W 300pOBbE  UEJIOBEKAa: MPABWJIA  UCIIOJIb30BaHUS
JIEKapCTBEHHBIX TIPEMapaToB, MpaBuia O€30MacHOT0 MCIOJb30BaHUS
MpenapaToB OBITOBOM XMMHUH B TIOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzanuss MeXNpeaMETHBIX CBA3€H NpHU M3Yy4EeHUM OOWEel Hu
Heopranudyeckod xumuu B 11 Kiacce ocylecTBisieTcs —uepes
WCIIOJIb30BAaHNWE KaK OOIMWX €eCTECTBCHHO-HAYYHBIX TIOHATHHA, TaK U



MOHSATUM, SBISIOMIUXCS CHUCTEMHBIMU JUISL OTHAEJBHBIX IPEAMETOB
€CTEeCTBEHHO-HAYYHOI'O ITUKJIA.

OO6mue ecTecTBEHHO-HAYYHbIC TOHATHUS: HAyYHBIH (PaKT, rUIoTe3a,
3aKOH, TEOpHs, aHajau3, CHUHTEe3, Kiaccuukamus, IepUuOJAUIHOCTD,
HaOJII0/ICHHUE, SKCIIEPUMEHT, MOJISJIMPOBaHNE, U3MEPEHHUE, SBJICHHE.

®dusuka: MaTepus, SHEPrus, Macca, aroM, 3JIEKTPOH, IPOTOH,
HEWTPOH, MOH, HU30TOI, PaIUOAKTHUBHOCTH, MOJICKYJA, SHEPreTHYECKU
YPOBEHB, BEIIECTBO, TElI0, O0BEM, arperaTHOE COCTOSHHUE BEIECTBa,
bu3uYeCKre BETUIMHBI M €IMHUIBI UX U3MEPEHHUSI, CKOPOCTh.

buonorus: kieTka, opraHus3M, sKocucTema, Omocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

I'eorpadus: mMuHEpasbl, TOpHBIC MOPOIBI, MOJIE3HBIE HMCKOMAEMBbIE,
TOILJIMBO, PECYPCHI.

TexHomorus: XUMHYECKass MPOMBIIIICHHOCTh, METAJLTyprHus,
MIPOU3BOJCTBO  CTPOUTENIBHBIX MaTEpPUAJIOB, CEJILCKOXO3SMCTBEHHOE
IPOM3BOJICTBO,  THINEBAas  IPOMBIIIJIEHHOCTh,  (hapMaleBTHYSCKas
MPOMBIIIJIEHHOCTh,  MPOM3BOJCTBO  KOCMETHYECKMX  IIpEernapaTos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTEepHUajoB, AIEKTPOHHAS
MIPOMBIIIJIEHHOCTb, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMNN1 HA BA30BOM VYPOBHE CPEIHEI'O OBIIET'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJibTaTaM OCBOCHHUS
oOyJaronmMMucs  MporpamMM  CpeiHero  oOmiero  oOpa3oBaHMS
(JIMYHOCTHBIM,  METAaNpeIMETHBIM U  MpeaMeTHbiM).  HayuHo-
METOJIMYECKOM OCHOBOM il pa3pabdOTKU IUTAHHUPYEMBIX PE3yIbTaTOB
OCBOCHMSI TMPOrpaMM CpeJHEro o0Imero o0pa3oBaHUs — SBISETCS
CUCTEMHO-/IEITEIIbHOCTHBIN MOXO/.

B cooTBercTBUM € CHCTEMHO-JIESTEIBHOCTHBIM TIOJXOJOM B
CTPYKTYpE JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUS NpeaMeTra «XuMUs» Ha
YpOBHE cpeaHero oOmero oO0pa30oBaHHS BBIJCICHBI  CIETYIONINE
COCTAaBJISIFOLITHE:

OCO3HaHUE o0y4JaronmmMucs POCCHUICKOU IpaXXJaHCKOM
UJICHTUYHOCTU — TOTOBHOCTM K CaMOPa3BUTHIO, CAMOCTOSITEIIbBHOCTH M
CaMOOIIPEICIICHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

I[eJICHANPaBICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUM TUYHOCTU Ha
OCHOBE KJTFOYEBBIX [IEHHOCTEH M HICTOPUYECKUX TPATUIU 0a30BOM HAYKH
XUMUH;

TOTOBHOCTh M CHOCOOHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS B
CBOEM JEATEBHOCTH LIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMHU,
IPUCYITUMU IEJTOCTHON CUCTEME XMMHUECKOTO 00pa30BaHus;

HaJIM4YKEe TPABOCO3HAHMS YKOJIOTHYECKON KYJIbTYpPhl U CLIOCOOHOCTH
CTaBUTh LEIU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIngyHOCTHBIE  pE3yJbTaThl  OCBOCHHUS  MpeaMera  «XHUMUS»
JOCTUTAIOTCSI B €IMHCTBE YYEOHOW M BOCHUTATEIBHOU JEATEIHLHOCTH B
COOTBETCTBUM C TYMAaHUCTUYECKMMH, COLMOKYJIBTYPHBIMH, IyXOBHO-
HPAaBCTBEHHBIMHU LEHHOCTSMHU M HJI€AIAMU POCCHUMCKOTO T'PaKIaHCKOIO
o0111ecTBa, MPUHATHIMU B OOIIIECTBE HOPMaMU U TIPaBUJIAMH TOBEICHHUS,
CIIOCOOCTBYIOIIIMMHU ~ TpOIlECCaM  CaMOTIO3HAHUS, CaMOPAa3BUTUS
HPaBCTBEHHOT'O CTAHOBJICHUS JIMYHOCTH O0yYarOIIHXCA.

JIMYHOCTHBIE PE3YIABTATHl OCBOCHUS MpeAMETa « XUMUS» OTPAKAIOT
chOpMHUPOBAHHOCTh  OIIBITA  IO3HABATEIBHOH W IPAKTHYCCKOMN
JESATETPHOCTH OOYYarONIUXCsl M0 peajnu3alud TPUHSATBIX B OOIIECTBE
LIEHHOCTEW, B TOM YHUCJIE B YACTH:

1) rpaxaaHCcKOro BOCIMTAHUS .

OCO3HaHUSI OOYYarONIUMHUCS CBOUX KOHCTUTYIIMOHHBIX TpaB H
00s13aHHOCTEH, YBAXKEHUS K 3aKOHY U MPABOMOPSIKY;

NPEACTAaBICHUS] O  COLMAJIbHBIX  HOpMax W MpaBUJax
MEKJIMYHOCTHBIX OTHOIIEHUN B KOJJICKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENBHOCTH IIPHU
CO3JJaHUHU Y4YEOHBIX MPOCKTOB, PEIICHUU Y4YEOHBIX W IO3HABATEIHHBIX
3a7a4, BBIIIOJJTHEHUN XUMHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUSI, JIOTUKY
W apryMEHThl JPYrux TNpH aHaJIW3€ pa3IMYHBIX BHUJIOB Y4YeOHOU
JNEATENBbHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:



[IEHHOCTHOT'O OTHOIICHHS K UICTOPUYECKOMY U HAYYHOMY HACIEIUIO
OTEUECTBCHHOU XUMUMU;

yBaXEHUSI K TMpOIECCYy TBOpUECTBA B 00JacTH TEOpUU W
MPAKTUYECKOTO MPUMEHEHUSI XUMUHU, OCO3HAHUSI TOTO, YTO JOCTHXKEHUS
HAyKd €CTh pEe3yJbTaT JJIUTEIbHBIX HAOMIOACHUHN, KPOMOTIUBBIX
AKCIIEPUMEHTAJILHBIX ~ TIOMCKOB, IOCTOSIHHOTO TpyJda YYEHBIX W
IPaKTUKOB;

UHTEpeca W TO3HABaTEJIbHbIX MOTHBOB B TMOJIYYEHUU W
MOCJIEAYIONIEM aHallu3e MHQPOPMAllUA O TMEPEIAOBBIX JIOCTHKEHUSX
COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO TOBEJCHNUS;

CIIOCOOHOCTH OIICHUBATh CHUTYyallMH, CBSI3aHHBIE C XUMUYECKUMU
SABJICHUSAMH, W TPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSACHh Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OILICHUBAaTh CBOE TIOBEJECHHWE W TMOCTYINKHM CBOUX
TOBApUILEH C MO3UIINI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE
MOCJEACTBUN 3TUX TIOCTYIIKOB;

4) gpopmMupoBaHNs KyJbTYPbI 310POBbSI:

MOHUMAaHUS IEHHOCTEH 370pOBOTO U Oe30macHOro obpasza *KU3HH,
HEOOXOUMOCTH  OTBETCTBEHHOIO  OTHOIICHHS K  COOCTBEHHOMY
(bu3HMUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

coOMIO/IeHNs TIpaBWJI OE30MacHOr0 OOpallleHus C BEIIeCTBAMH B
OBITY, TOBCEIHEBHOW U3HU U B TPYIOBOM JACATEIHHOCTH;

MOHUMAHMS [IEHHOCTH MPABUJ UHIAUBUIYAIBHOTO M KOJJIEKTUBHOIO
0€30macHOr0 MOBEACHUS B CUTYaIIUSIX, YTPOXKAIONIUX 3IOPOBBIO U KU3HU
JIIOJICH;

OCO3HaHMSI TOCIEACTBUI M HENPUATHS BPEAHBIX IPUBBIYEK
(yrmoTpeOmneHust ajJKoroJsi, HAPKOTUKOB, KypEHUs );

5) Tpy10BOIr0 BOCIMTAHUS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4EOHO-HUCCIEA0BATEIbCKOM
JeSITeIbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPYECKOM M APYTUX BHUJIAX
NEATEIIbHOCTH;

YCTAHOBKM Ha aKTUBHOE YYacTHE B PEIICHUM MPAKTUYECKHUX 3a]a4
COIIMAJIbHOM HAIPaBICHHOCTH (B paMKax CBOETO KJIacca, IKOJIbI);

WHTEpeca K TMPAKTHYECKOMY H3YUYCHHIO MPOQPECCUl Pa3ITuIHOrO
poAa, B TOM 4YHUCJE HAa OCHOBE MPHUMEHEHUSI MPEAMETHBIX 3HAHUU MO
XUMUW;

YBOKECHUS K Tpydy, JIOASIM Tpyda U pe3yJabTaraMm TPYAOBOM
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BHIOOPY WHIIMBHIYaJIbHOU TPACKTOPUHU
oOpaszoBanusi, Oyaymiedi mpodeccurt © peanu3alui  COOCTBEHHBIX
KU3HECHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K
XUMUH, HHTEPECOB U TOTPEOHOCTEH 00IIIeCTBa;

6) ’K0JI0rH4eCcKOro BOCIIMTAHUSA:

AKOJIOTMYECKH IIeJIeCOO00pa3HOro OTHOLIEHUS K TPUpOJE, Kak
HMCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHMMAHUA TJIO0ATFHOTO XapakTepa HKOJOTHMYECKUX Mpoliem,
BIIMSIHUSL SKOHOMHMYECKHX TMPOILECCOB HA COCTOSIHUE NPUPOJHON U
COLIMAJIBHOM Cpebl;



OCO3HaHUsI HEOOXOJMMOCTH HCHOJB30BAHUS JIOCTHXKCHUN XUMUU
JUTSL pEeUIECHUsI BOIIPOCOB PAIIMOHAIEHOTO TPUPOIOTIOIB30BAHMS;

AKTUBHOTO HEMPUATUS JEUCTBHM, MPUHOCIIINX BpEJ OKPYXKarollen
OpUPOAHOW  Cpele, YMEHHs MPOTHO3UPOBATH  HEOJArONPUSTHBIC
HKOJIOTUYECKUE  TOCJIEACTBUS  MNPEANPUHUMAECMBIX  JEHCTBUNA U
IpeIoTBpallaTh Ux;

HAJIM4YUS PA3BUTOTO JKOJIOTMUECKOTO MBIIUICHHS, 3KOJIOTHYECKOM
KyJbTYphl, OIbITA JEATEIbHOCTH SKOJOTUYECKON HANpaBIE€HHOCTH,
YMEHUSI pyKOBOJICTBOBATHCS UMHU B MO3HABATEIbHON, KOMMYHUKATUBHOM
U COIMAIbHOM TIPAKTUKE, CIOCOOHOCTU M  YMEHHUS  aKTHUBHO
IPOTHUBOCTOSITH UACOJIOTUN XeMOPOOuH;

7) IEeHHOCTH HAYYHOT'0 MO3HAHMS

c(hOpMHUPOBAHHOCTHU MHUPOBO33pPEHUS, COOTBETCTBYIOIIIETO
COBPEMCHHOMY YPOBHIO Da3BUTHs HAYKH M OOIICCTBEHHOM [IPAKTHKH;

MOHUMAaHUS CreNU(UKU XUMHHM KaK HAayKH, OCO3HaHUs €€ pOoJiu B
GbOpMHUpPOBAHMK  PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU
IIEJIOCTHOTO TPEJCTAaBICHUSI 00 OKpY)KaloleM MHpPE KaKk O €JIMHCTBE
OpUPOABl U YEOBEKAa, B IMO3HAHWM MPUPOJTHBIX 3aKOHOMEPHOCTEH H
penIeHNH NpooJieM COXpaHEHUS MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B OCOOOH 3HAYMMOCTH XUMHH ISl COBPEMEHHOM
[IUBUJIU3AIMN: B €€ TYMaHUCTUYECKON HANIPABJICHHOCTU U BaXKHOM POJIH B
CO3/IJaHUU HOBOM 0a3bl MaTepUaIbLHON KYJIbTYPHI, PEIICHUH TJI00aTbHBIX
npo0ieM  YyCTOMYMBOTO  pa3BUTHSL  4YEJIOBEUECTBA —  CHIPHEBOM,
HHEPTreTUYECKOM, MUIIEBON M IKOJOTUYECKON 0€30MaCHOCTH, B PA3BUTHH
MEIUIMHBI, 00ECTIEeYeHUH YCIOBUN YCIIEUTHOTO TPYJa U IKOJIOTHYECKH
KOM(OPTHOM KU3HU KKJIOTO YjieHa OOIIECTBA;

€CTECTBEHHO-HAYYHON  TPaMOTHOCTU: TOHHUMAHUS  CYIIHOCTH
METOJIOB  TIO3HAHUS, HCMOJB3YEMbIX B  €CTECTBEHHBIX  HayKax,
CIIOCOOHOCTH HCIIOJb30BaTh TMOJy4YaeMble 3HAHUSA JUIsl aHald3a W
OOBSCHEHUSI SIBJICHHM OKPYKAIOMIETO MHpa M MPOUCXOIANIMX B HEM
U3MEHEHHM, yMEHHsS JeiaTh OOOCHOBAaHHBIEC 3aKIIOYEHUsS Ha OCHOBE
Hay4HbIX (AKTOB U UMEIOIMIUXCSA JAHHBIX C IEJbI0 TOJyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HMCIOJIB30BaTh XWMHUUYECKHE 3HAHUS
JUTSI perieHust TPo0JIeM B pealbHbIX KU3HEHHBIX CUTYaIIHSIX;

WHTEpeca K TO3HAHUIO U UCCIIEA0BATEIIbCKOM eI TEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO H
caM000pa30BaHUI0, K aKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUH MO0 XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

WHTEpeca K OCOOEHHOCTSM TpyJda B pasnuyHbIX cdepax
PO eCCUOHATIEHOM IESITEIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MeranpenMeTHbIe pPE3yibTaThl OCBOCHMUS Y4YEOHOTO MpeaMera
«XuMus» Ha YPOBHE CpEHEr0 001ero 00pa3oBaHMs BKIIOUYALOT:

3HaUYUMbIEe 11  (OPMHUPOBAHUST MHPOBO33PEHUSI OOYyHAIOIIUXCS
MEXAUCIUIUIMHAPHBIE  (MEXIpPEIMETHbIE) OOIIeHayYHble TMOHSTHS,
OTpaXarolllie IeJIOCTHOCTh HAy4YHOM KapTHHBI MHpa M CHeuuuxy
METOJIOB TMO3HAHMSI, UCTOJIb3YEMbIX B €CTECTBEHHBIX HayKax (marepus,
BEILIIECTBO, HHEPrus, SIBICHHE, NPOLECC, CHUCTeMa, Hay4yHbIM (HakT,



OPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIEAOBaHHUE,
HaOJI0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCAIbHbIC yueOHbIe JENUCTBUS (mo3HaBaTeIbHBIE,
KOMMYHUKATUBHBIC, PETYJISATHBHBIEC), oOecreunBaolme (HopMupoBaHHe
(GYHKIMOHATBHOM ~ TPAaMOTHOCTH U COIMAIBHOM  KOMIIETEHLIUU
00yyJarommxcs;

CIIOCOOHOCTH oOy4Jarommxcs UCIIOJIb30BaTh OCBOCHHBIEC
MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEpCAJIbHBIC
y4eOHbIE IEUCTBUS B TO3HABATENILHOM U COLMATLHOM MpPaKTHKE.

MeranpeameTHbie pe3ynbTaThl OTpaXKaroT OBJIAJICHUE
YHUBEPCAIbHBIMU yU4E€OHBIMH [T0O3HABATEIIbHBIMU, KOMMYHUKATUBHBIMU U
PETYJISTUBHBIMU JACHCTBUSMU.

OBjajeHue YHUBEPCAJIbHBIMU Y4YeOHBIMH MNO3HABATEIbHBIMHU
JAeHCTBUSIMU:

1) 6a30Bble JIOrHYECKHE TeHCTBHA:

CaMOCTOSATENbHO (HOPMYTUPOBATh U AKTyaIH3UPOBATH IMpPOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

OTIpENeNATh 1N ACSITENbHOCTH, 3aJjaBas MapaMeTpbl U KPUTEpUU
UX  JIOCTUXKEHHUS, COOTHOCUTH  PE3yJIbTAaThl  JEATEIBHOCTH  C
MOCTABJICHHBIMHU LIETISIMU;

UCIIOJIb30BaTh TPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO
MBIIIJICHUSI —  BBIACHATH XapakTEpPHbIE TMPU3HAKU TOHATUH U
yCTaHABJIMBATh WX B3aUMOCBSA3b, HCIOJIB30BATh COOTBETCTBYIOIIHE
TOHATHS 1J11 OOBSICHEHUS OTJIEIbHBIX (DaKTOB U SIBJICHHIA;

BBIOMpPATh OCHOBAHUS U KPUTEPUU ISl KIACCU(DUKAIIUU BEIIECTB U
XAMHUYECKHUX PEaKIIUM;

yCTaHABJINBATh IPUYUHHO-CJICICTBEHHbBIC CBSI3U MEXITY
U3Y4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXKICHUSI (MHIYyKTUBHBIC, NEAYKTHUBHBIE,
10 AaHAJIOTWH), BBIABIATh 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B
paccMaTpUBaEMBbIX SBJICHUSIX, (HOPMYIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

NPUMEHSATh B TIPOLIECCE IMIO3HAHUS, WCIIONb3yeMble B XUMUU
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, MPEeOOPa3OBBIBATH MOJICTBHBIC
MPEACTABICHUS] — XMMHUYECKUN 3HAaK (CHMBOJI) 3JIEMEHTA, XUMHUYECKas
dbopmyna, ypaBHEHHE XUMHUYECKOW PEAKIMHM — TMPU PEHICHUU y4eOHBIX
MO3HABATENIbHBIX W TMPAKTHYECKUX 3a]a4, MPUMEHSATh Ha3BaHHBIC
MOJICIIbHBIC TIPEJCTABICHUS ISl BBISBJICHHS XapaKTEPHBIX MPU3HAKOB
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKITUH.

2) 0a3oBbI€e HCCIIeI0BaTEIbCKHE JeiiCTBUA:

BIIQJICTh OCHOBAaMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB H
XAMUYECKHUX PEaKIIUM;

dbopMynupoBaTh 1MW W 3aJa4dl  KCCICAOBAHUS, HCIOIh30BaTh
MOCTaBJICHHBIE M CAMOCTOSITEIBHO C(OPMYIMPOBAHHBIE BOMPOCHI B
KauecTBe MHCTPYMEHTa TMO3HAaHUS W OCHOBBI i (HOPMHUPOBAHMS
TUTIOTE3BI 10 TIPOBEPKE MPABIIILHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

BIIQZICTh  HABBIKAMH  CAMOCTOSITEJILHOTO  IUIAHUPOBAHUS |
MPOBEICHHS YUYEHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMCHHSI
Ha0IIOAaTh 32 XOJOM MPOIECcca, CAMOCTOSITEILHO MPOTHO3UPOBATH €TO
pe3ynbTar, (opMyaupoBaTh OOOOIMIEHUS W BBIBOJBI OTHOCHUTEIIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIICOBAHUS, COCTABIATH 00OCHOBAHHBIIN
OTY€T O IpoeNaHHON paboTe;



nprOOpeTaTh OMBIT YUEHUYECKON MCCIIEIOBATEIBCKON U MTPOESKTHOM
NESATEABHOCTH,  MPOSIBISATH  CHOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITEIbHOMY TOMCKY METOJOB PEIICHUS MPAaKTUYECKUX 3aj]ad,
NPUMEHEHUIO PA3TUYHBIX METOJIOB MTO3HAHUS.

3) paboTa ¢ uHpopmManmeii:

OpPUEHTHUPOBATHLCS B PA3IUUYHBIX UICTOYHUKAX HH(DOpMAIUKU (Hay4yHO-
nomyJsipHasi JIUTepaTypa XHUMHUYECKOTO COJEpXaHUs, CIPAaBOYHBIC
nocobusi, pecypcsl HMHTepHeTa), aHaNM3UpoOBaTh  HUHPOPMALIUIO
Pa3IMYHBIX BUJIOB U (HOPM NPECTaBIICHUS, KPUTUUECKH OLICHUBATh €&
JIOCTOBEPHOCTH M HEIPOTHUBOPEUNBOCTD;

GbopMyIHpOBaTh 3alpOChl U MPUMEHSATH PA3IUYHBIE METOJBI MPHU
OMCKE MW O0TOOpe HuH(pOpMaIuK, HEOOXOIUMOW JJii BBITOJHCHHS
y4eOHBIX 3a/1a4 ONpeeIEHHOTO THUIIA;

npruoopeTaTh OTIBIT UCIIOJIb30BaHUS nH()OpMaIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUHN U PA3JIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BBIOMPAaTh ONTUMAIBHYIO (DOpMY TpeacTaBiICHUS
uHpopmaruu (cxembl, rpaduK, IUarpamMmbl, TaOJUIIBI, PUCYHKH H
Apyrue);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B Ka4e€CTBE CPEJCTBA MpH paboTe ¢
XUMUYECKON MH(pOpMalUe: MPUMEHATh MEXKIPEAMETHbIE ((pU3nUecKue
U MaTeMaTH4eCKue) 3HAKU W CHUMBOJIBI, (POpMyIbl, aOOpeBUATYpHI,
HOMEHKJIATYpYy;

UCIIOJIb30BaTh M MPeoOpa3oBbIBATh  3HAKOBO-CHUMBOJIMYECKHE
CpelcTBa HArJISAHOCTH.

OBaaneHue YHHUBEPCATbHBIMHU KOMMYHUKATUBHBIMH
AEeCTBUAMM:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXKTaeMOil TeMbl B XOJ€
auanora W/Wid JUCKYCCHH, BBICKa3bIBaTh UCH, (POPMYyIUPOBATH CBOU
MPEJIOKEHNSI OTHOCUTENIHO BBITIOJIHEHHUS MPEIOKEHHON 3a1a4u;

BBICTYNaTh C TMPE3CHTAlMEeH  pPEe3yJbTaTOB  IMO3HABATEIHHOM
NESATEIbHOCTH, TOJYYEHHBIX CaMOCTOSITEIbHO WJIM COBMECTHO CO
CBEPCTHUKAMHM TPU  BBIOJHEHHUM  XUMHUYECKOTO  HKCIIEPUMEHTA,
MIPAKTUYECKON pabOThI IO UCCIIETOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanu3anuu  y4eOHOro TpoekTa U (POPMYIHPOBATH BBIBOJABI IO
pe3ynbTaTaM  TPOBEACHHBIX HCCICAOBAHMM TYTEM  COTJIAaCOBaHUS
MO3UIINN B X0J1€ 00CYX)ACHUS M OOMEHa MHEHUSMH.

OBjajieHUe YHHBEPCAJbLHBIMH PeryasiTHBHBIMHU JeHCTBUSIMU:

CaMOCTOSATENIbHO  IJIAHUPOBaTh W OCYIIECTBIATH  CBOIO
MMO3HABATEIIbHYIO JICSITEIbHOCTh, ONpenessis e Iend | 3aJayd,
KOHTPOJIMPOBaTh M TIO Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh
MpeJIaraeMblii  aliTOPUTM  JACHUCTBUN TIPU BBIIOTHEHUH YYCOHBIX W
MCCJIEIOBATENbCKUX 3aj1a4, BeIOMpaTh HauOoisiee 3PPEeKTUBHBINA CHOCO0
WX peElIeHus ¢ Yy4ETOM TIONyYeHHUS HOBBIX 3HAHWH O BEIIECTBaX M
XUMUYECKUX PEaAKITUIX;

OCYIIIECTBJISITh CAMOKOHTPOJIb CBOEH JNIEATETLHOCTH Ha OCHOBE
caMOaHaJIM3a U CAMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC



[IpeameTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs»
OTpaXaror:

c(hOpPMHUPOBAHHOCTh MPEJICTABICHUNA O XMMUYECKON COCTaBIISIOIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIA XMMUU B TTO3HAHUU SBJICHUM
npupoAbl, B (POPMUPOBAHUM MBIINUICHUS W KYJIbTYpbl JHUYHOCTH, €€
(GYHKIMOHATBHOW  TPAMOTHOCTH,  HEOOXOJUMOW It pelleHus
NPAKTUYECKUX 3aa4 M SKOJOTWYECKU OOOCHOBAHHOI'O OTHOIIEHUS K
CBOEMY 37I0POBBIO U MIPUPOHON cpeie;

BJIQJICHUE CHUCTEMON XUMHUYECKUX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAIOIIME  MOHATHS  (XMMHYECKHUH  BJIEMEHT,  aToM,
AIEKTPOHHAS 00oJi0uKa aToma, MOJIEKYIa, BAJICHTHOCTb,
AIEKTPOOTPUIIATEIILHOCTh, XUMHUYECKasi CBS3b, CTPYKTypHas ¢dopmyia
(pa3BépHyTass U COKpami€¢HHasi), MOJb, MOJISIpHAsT Macca, MOJISIPHBIM
00BEM, yriepoAHblid cKeneT, GyHKIUOHAIbHAS TpyMmma, paaukal,
U30MEpHs], U30MEPBI, TOMOJIOTUYECKHUI PsJl, TOMOJIOTH, YTJIEBOAOPOMIbI,
KHCIIOPOJZ, W a30TCOAEp)KAIlMe COCOUHEHUS, MOHOMEpP, IOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIWHEHHS); TECOPUH U
3aKOHBI (TEOpHUsi CTpPOEHHUs opraHumdeckux BemiecTB A. M. bytieposa,
3aKOH COXpPaHEHHS MAacCChl BEIECTB); 3aKOHOMEPHOCTU, CUMBOJIMYECKHMA
A3bIK  XUMHUH; MHPOBO33PEHUYECKUE 3HAHMUS, JIEKAIIME B OCHOBE
NOHUMAHHUS TMPUYUHHOCTH W CUCTEMHOCTH XUMHUYECKUX SBJICHUU,
dakToIOoTHYECKHe CBEACHUS O CBOWCTBAaX, COCTaBe, IMOJIYYECHUU U
0€30MacHOM MCIIOJIb30BAHUH BAXKHEUIIINX OPTraHUYECKUX BEIIECTB B OBITY
Y IIPAKTHYECKOM JEATEIbHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHUW BBISBJIATH XapakTEpHbIC MPU3HAKU
MOHSTUH, YCTaHaBJIMBATh ux B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIME TIOHSATUSA TMPU ONUCAHMHM COCTAaBa, CTPOCHUS U
IIPEBPAILICHUNA OPraHUYECKUX COCIMHEHNM;

cOPMHUPOBAHHOCTh ~ yYMEHHH  HCHOJB30BATh  XUMHUYECKYIO
CUMBOJIUKY I  COCTABJEHUS MOJIEKYJSIPDHBIX M  CTPYKTYpPHBIX
(pa3BEpHYTOM, COKpamEHHOM) (OPMYT OPraHUYECKHX BEIIECTB M
YPAaBHEHHN XUMHUYECKUX PEaKIHil, W3rOTaBIMBaTh MOJEIN MOJIEKYII
OpPraHUYeCKUX BEHIECTB JUIS WIUTIOCTPAIMM WX XUMHYECKOTO U
MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpPMHUPOBAHHOCT, YMEHHUM yCTaHABIMBATh TMPUHAJICKHOCTD
M3YUYCHHBIX OPraHMYECKUX BEIIECTB MO HUX COCTaBYy U CTPOCHUIO K
ornpenenéHHOMY KJIacCy/Tpylnmne CoeIuHEHUH (YIriieBOAOPObl, KHUCIOPO/
U a30TCOJIepXKALIUE COEAUHEHHUS, BBICOKOMOJIEKYJISIPHBIE COEAUHEHUS),
JaBaTh MM Ha3BaHus 1Mo cuctemarudecko HomeHknatype (IUPAC), a
TaKk€ MNPUBOAUTH TPUBUAJIBHBIE HA3BAaHUSI OTJEIbHBIX OPraHUYECKHUX
BEIIECTB (ITWJIEH, MPOIMMIICH, AalleTUIEH, ITUICHIJIUKOJb, TJIUILEPHUH,
denoun, dhopmanbaeru, aneTanbaerul, MypaBbiHasT KUCIOTa, YKCYCHas
KUCJIOTA, OJIEMHOBAas KHUCJIOTA, CTEApUHOBAasi KHUCIOTAa, TIIIOKO3a,
dpykTO3a, Kpaxmai, HeIi0103a, TIIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHUS OMPEICISATh BUIIBI XUMUYECKON CBSI3U
B OPraHUYECKUX COETUHEHUSX (OJUHAPHBIE U KPATHHIE);

c(OPMHUPOBAHHOCT, YMEHHS TMPUMEHSTH TOJOKEHUS TEOPUU
CTpoeHus opraHuyeckux BemiectB A. M. bytnepoBa nnsi oObscHEHHUS
3aBUCUMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOEHUS; 3aKOH
COXpaHEHUSI MacChl BEIIECTB;



c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh COCTaB, CTPOCHHE,
duznueckue M XMMHYECKHE CBOMCTBA THUNWYHBIX MpeICcTaBUTENEH
Pa3IMYHBIX KJIACCOB OpPraHMYECKUX BEHIECTB (MeTaH, 9TaH, JTHIICH,
IpOMWICH, aleTwieH, OyraaueH-1,3, wmetundyranuen-1,3, OeH3oul,
METaHOJI, 3TAaHOJ, ATHJICHIJIMKOJb, TIUUEPUH, (HEHON, aleTalbIeTu,
MypaBbMHAasi W YKCYCHas KHUCIOTHI, TJIIOKO3a, Kpaxmal, LeJUI03a,
AMUHOYKCYCHAsl KUCIIOTa), UJUTFOCTPUPOBATH T€HETUYECKYIO CBSI3b MEXTY
HUMU YPaBHEHMSIMHU COOTBETCTBYIOIIMX XWMHUYECKHX pPEAKIUN C
UCIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

cOPMHPOBAHHOCTh ~ YMEHHUSI  XapaKTEepU30BaTb  HMCTOYHUKHU
YIIEBOAOPOJHOTO ChIpbs (HE(dTh, MPUPOIHBIN Ta3, yrojib), CIOCOOBI UX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKH;

c(OPMUPOBAHHOCTh ~ YMEHUW  TPOBOJUTH  BBIYUCICHHUS  TIO
XUMUYECKUM YpaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WJIM MPOAYKTa PEaKIUU IO H3BECTHBIM Macce, OO0BEMY,
KOJMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WM NMPOJAYKTOB PEAKITUN);

c(OPMHUPOBAHHOCTh YMEHUW BJIQJE€Th CHUCTEMOM 3HaHHK 00
OCHOBHBIX METOJIaX HAYYHOTO MO3HAHUS, UCIIOJIB3YEMbIX B XUMHUU TIPU
U3YYCHUH BEIIECTB M XUMHUUYECKHUX SIBJICHUN (HAONIOJCHHE, U3MEPEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHNUE), UCIIOIH30BATh CUCTEMHBIE XUMUUYECKHE
3HAHUS JJI1 MPUHATHS PEIICHUH B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM,;

c(hOpPMHUPOBAHHOCT, YMEHUU COOMIOJaTh MpaBUjia IMOJIb30BAHUS
XUMUYECKON TMOCynol © JabopaTOpHBIM O0OpYyIOBaHHEM, a TaKXKe
npaBuiia OOpalIeHusl C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIMSIMH TIO
BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUUYECKHUX OTIBITOB;

c(OPMHUPOBAHHOCTh ~ YMEHUW  TUIAHUPOBATH U BBIMOJHATH
XUMUYECKUN DKCIIEPUMEHT (MIPEBPAIICHHs] OPTraHUYECKUX BEIIECTB MPH
HarpeBaHWM, TOJy4YeHHWE OTWIEHAa M H3yYeHHE €ero CBOWCTB,
KaueCTBEHHbIE PEAKI[MU OPTaHMYECKHX BEIIECTB, JACHATypalus OEJIKOB
Ipy HArpeBaHWUU, I[BETHBIE PEAKIMU OCJIKOB) B COOTBETCTBHH C
paBUIaMH TEXHUKH O€30MacHOCTH TMPHU OOpPAIICHUHU C BEIIECTBAMHU H
1a60paTOPHBIM o0opyI0BaHUEM, MPEICTABIIATh pE3yJIbTAThI
XUMUYECKOTO  JKClepuMeHTa B ¢GopMe  3alucu  ypaBHCHHM
COOTBETCTBYIOIIUX PEAKIUN U (OPMYIMPOBATH BBHIBOABI HA OCHOBE ATHUX
pE3yNbTaTOB;

chOPMHUPOBAHHOCTh ~ YMEHHUM  KPUTHYECKH  aAHAIU3UPOBATH
XUMUYECKYI0 HMH(POPMAIINIO, TOJIYy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB
(cpenctBa MmaccoBoit uHbopmaru, MIHTEpHET U APYTHX);

c(hOpPMHUPOBAHHOCTh yYMEHUHN COOJIIONATHh TMPaBHIIa JKOJIOTHUECKH
I[EJIECO00PA3HOTO MOBECHUS B OBITY M TPYJOBOM JACATEIHHOCTH B LIETISAX
COXpaHEHUs CBOETO 370POBbS W OKpPYXKAIOIed MPUPOTHON CpEIbI,
OCO3HaBaTh  OMACHOCTh  BO3JCHCTBUS HA  JKUBBIE  OPTAHU3MBI
onpenenEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAsi CMBICHT TOKa3aTelsl
[TJK, nosicHATh Ha IpuUMepax crnocoObl YMEHBLICHHS U MPEA0TBPAIlCHUs
WX BPEIHOTO BO3JICUCTBHS Ha OPTaHU3M YEIIOBEKA,;

JUTsT OOYYaIOIIUXCS C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMU 37IOPOBBS:
yYMEHHUE MPUMEHATH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOAAaX IMO3HAHUS
BEIIIECTB U XUMUYECKUX SBJICHUM;



UL CIeNbIX W Cia0OBUIAIIMX  OOydYaroluxcsi:  YMEHHE
UCIIOJIb30BaTh pelbe()HO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpaiins
JUTSI 3aITUCU XUMHUYECKUX (POopMyIL.
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[IpeameTHbie  pe3yabTaThl  OCBOeHMsI  Kypca «OOmas
HEOPTraHUYECKask XUMHUS» OTPAKAIOT:

c(hOpPMHUPOBAHHOCTD MPEACTABICHUN: O XUMUYECKON COCTABIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B TO3HAHUM SIBICHUIN
npupoAbl, B (POPMUPOBAHUM MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€
(GYHKIIMOHATBHOM ~ TPAMOTHOCTH,  HEOOXOAUMOM Il  pelleHus
MPAKTUYECKUX 3a7a4 U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 370POBBIO U IIPUPOJHON CpeLe;

BJIQJICHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOIINE MOHITHS (XUMUYECKUN 3JIEMEHT, aTOM, M30TOIl, S-,
p-, d- BJIEKTPOHHBIC OPOMTATIM ATOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIN
00BEM, BaJCHTHOCTb, DJIEKTPOOTPHUIIATEILHOCTh, CTEMEHb OKHUCIICHUS,
XUMUYECKas CBsI3b (KOBAJICHTHAsI, HIOHHAs, METaJUIMUECKasi, BOJIOPOIHAs),
KpUCTAJNIMYECKAs] PpEIIETKA, THUIbl XUMUYECKUX pEaKlui, pacTBop,
ANEKTPOJUTBI, HEANEKTPOJIUTHI, DIEKTPOJIUTHYECKAsT JIHCCOLMAIIUS,
OKHCIIUTENIb, BOCCTAHOBHUTENb, CKOPOCTh XUMHUYECKON  pEaKUuU,
XUMHUYECKOE paBHOBECHE); TEOpUHU 51 3aKOHBI (Teopus
AJIEKTPOJIMTUYECKON JHUCCOLManuu, nepuoandyeckud 3akon J[. .
MeHnneneeBa, 3aKOH COXpPAaHEHHUsI MACChl BEILIECTB, 3aKOH COXPAaHEHUS U
IPEBPAILICHUS PHEPTUU TMPU XUMUYECKUX PEAKIUIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B
OCHOBE IMOHUMAaHUs NPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUM,
(dakToIOTHYECKHE CBEACHUS O CBOWCTBAaX, COCTaBe, IMOJIYYECHUU U
0€30MacHOM HCTIOJB30BAHUM BAKHEHIIIMX HEOPTraHWYECKUX BEIECTB B
OBITY M MPAKTHUUYECKOU JIEATETLHOCTH YEJIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHUW BBISBJIATH XapakTEpHbIC MPU3HAKU
NOHSTUH, YCTaHaBIIMBATh ux B3aUMOCBSI3b, HCIIOJIb30BaTh
COOTBETCTBYIOIIUE MOHATHUS TPU OMUCAHUM HEOPTaHUYECKUX BEIECTB U
UX MPEBPALICHUM;

c(OPMHUPOBAHHOCTh  yYMEHHUH  HCIOJIB30BATh  XUMHUYECKYIO
CUMBOJIMKY JUIsl COCTaBJeHUS (QopMysl BEIIECTB H  ypPaBHCHHI
XUMUYECKUX peakiui, cucrtemarudeckyio HomeHkmarypy (IUPAC) u
TPUBHAJIbHBIE HAa3BaHUS OTJEIbHBIX HEOPTAHUYECKHUX BEIECTB (yrapHbIN
ra3, yrjieKucibld ra3, aMMHUaK, raméHas W3BECTb, HErami€éHas U3BECTb,
MUTHEBAS COJA, MTUPUT U APYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUU OMPEEIATh BAJICHTHOCTh M CTEINEHb
OKHUCJICHHUS] XUMUYECKHUX PJIEMEHTOB B COEAMHEHUSIX PA3JIMYHOIO COCTABA,
BUJI XUMHYECKOM CBSI3M (KOBAJEHTHAsl, WOHHAs, METa/NInuecKas,
BOJIOPOJIHAs]) B COCAMHEHUAX, THUI KPUCTAUIMYECKON PEHIETKU
KOHKPETHOTO  BelllecTBa  (aTomMHasi,  MOJEKyJIspHas,  HOHHAsi,
METAJJINYECKas), XapakTep Cpelibl B BOJIHBIX PACTBOPAX HEOPraHUYECKUX
COCIUHECHMH;

c(hOPMHUPOBAHHOCT, YMEHHHA yCTaHABIMBATh MPUHAJICKHOCTD
HEOPraHMYECKUX BEHIECTB IO HUX COCTaBy K  OMNPEACIEHHOMY
KJIacCy/Tpynmie COeauHEHWW (MpOCThie BEMIECTBA — METAIBI U



HCMCTAJIJIBI, OKCHJAbI, OCHOBAHH, KHCJIOTHI, aM(i)OTCpHI)IG T'NAPOKCHUHI,

COJIN);
c(hOpMHUPOBAHHOCTh YMEHUM PACKPBIBATH CMBICI TMEPHUOIUIECKOTO
3aKOHAa 1. . MenpgeneeBa u JIEMOHCTPUPOBATH ero

CHUCTEMaTU3UPYIOIIYI0, 00BICHUTEIIBHYIO U IPOTHOCTUYECKYIO (DYHKITUH;

chOpPMHUPOBAHHOCTh ~YMEHUH  XapaKTepH30BaTh  JJICKTPOHHOE
CTPOCHHME  aTOMOB  XUMHUYECKHUX  JJIEMEHTOB  1-4  mepuojioB
[lepnoanueckont cucrembl xumuueckux anemeHToB [l. M. MeHnneneena,
UCIOJB3YyS  IMOHATHS  «S-, P-,  O-DJIIEKTpOHHBIC  OpOUTAIIN»,
«QHEPTeTUYECKHUE YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH HM3MECHEHUS
CBOMCTB XHMMHYECKHUX DJIEMEHTOB M HX COCJAMHEHUN IO TMepuojaM u
rpynmnaMm llepuoguueckort cuctemMbl XUMUYECKUX 3yeMeHToB J[. U.
Menpaeneena;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHUCHIBATH) OOIIKE
XUMHUYECKUE CBOMCTBA HEOPraHUYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
NOATBEPkKAATh  CYIIECTBOBAHME  TIEHETHUYECKOM  CBS3M  MEXIY
HEOPTraHUYECKUMHU BEILIECTBAMH c MIOMOIIBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHIA;

c(OPMHUPOBAHHOCTh YMEHHS  KJIACCU(PUIIUPOBATH XUMHUYECKUE
peakiMy MO Pa3IMYHBIM MpPHU3HAKaM (YUCIY M COCTaBY pearupyrolmx
BEIIECTB, TEIJIOBOMY dS(PQEKTy peakiuu, HU3MEHEHHUIO CTEleHeu
OKHUCJICHUS JIEMEHTOB, 00PAaTUMOCTH PEaKIH, YIaCTHIO KaTalu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHMM COCTAaBJISATh YpaBHEHUS pEaKIUi
pPa3UYHBIX THUIIOB, TIOJHBIE M COKpalI€HHBIC YpaBHEHHUS peaKIuil
MOHHOTO OOMEHA, YYUTHIBAsI YCJIOBUS, NMPU KOTOPHIX ITU PEAKIIUU HUIYT
110 KOHIIA;

c(hOpMHPOBAHHOCTH YMEHHUM MPOBOJIUTH peaKkiuu,
NOATBEPKAAIOIINE KAYECTBEHHBIM COCTaB Pa3IMYHBIX HEOPraHHMYECKUX
BEILIECTB, PACIO3HABATh OMBITHBIM NYTEM HOHBI, MPUCYTCTBYIOIIHE B
BOJHBIX PACTBOpPAaX HEOPTaHUYECKUX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHUN PACKPHIBATH CYIIHOCTh OKUCIUTEIHHO-
BOCCTAHOBUTEJBHBIX PEAKINNA MOCPEICTBOM COCTABIIECHUS AJIEKTPOHHOTO
OanaHca dTUX PEaKIINH;

c(hOpPMHUPOBAHHOCTh yYMEHHUN OOBSCHATH 3aBUCUMOCTH CKOPOCTH
XUMUYECKON PEaKIMy OT Pa3INYHbIX (DAaKTOPOB; XapaKTEP CMEIICHHUS
XUMHUYECKOTO PABHOBECHS B 3aBHCUMOCTH OT BHEIIHErO0 BO3JIEUCTBUS
(mpunuun Jle [latensbe);

c(OPMHUPOBAHHOCTh ~ YMEHHI  XapaKTepU30BaTh  XUMUYECKUE
MPOIIECCHI, JIEKAIIUE B OCHOBE MMPOMBIILUICHHOTO MOJYYEHUS CEpHOU
KHCJIOTBI, aMMHaKa, a Takxke C(HOPMUPOBAHHOCTH MPEACTABICHUH 00
00IIMX HAYYHBIX MPUHIIMIIAX U YKOJOTHYECKUX MPOOIeMax XUMUYECKOTO
MIPOU3BOJICTBA;

cOPMUPOBAHHOCTh ~ YMEHHH  TMPOBOJUTH  BBIYUCICHHS  C
WCIIOJBb30BAaHUEM TIOHATHUS «MaccoBasi JIOJsl BEIECTBA B PACTBOPEY,
OOBEMHBIX OTHOLIEHUM Ta30B MNPH XUMUYECKUX PEaKLHSIX, MaCCh
BeIIeCTBA WM OOBEMA Ta30B IO HM3BECTHOMY KOJIMYECTBY BEIICCTBA,
Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMA BEIIECTB,
TermIoBoro 3(pgexra peaknuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAcCChI
BEIIIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpPMHUPOBAHHOCT, YMEHUW COOMIOAaTh MpaBuja IOJH30BAHUS
XUMUYECKON TMOCyoH © JabopaTOpHBIM OO0OpYyIOBaHHEM, a TaKXKe



npaBuiia 0OpalleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMH TIO
BBITIOJTHEHHIO JTAOOPATOPHBIX XUMUYECKHX OIIBITOB;

chOPMUPOBAHHOCTh ~ YMEHUH  IUIAHUPOBaTh H  BBINOJHATH
XUMHUYCCKUNA OSKCIIEPUMEHT (pa3jioKeHHe TEepOKCHaa BOIOpoAa B
NPUCYTCTBUH KaTaaM3aTopa, ONpeNeTICHHE CPebl pAaCTBOPOB BEIIECTB C
TIOMOIIIFIO YHUBEPCATHLHOTO MHAUKATOPA, BIUSHAC PA3TUIHBIX (AKTOPOB
Ha CKOPOCTh XHMHYECKOH peakluu, peaklud HOHHOTO OOMEHa,
KayeCTBEHHBIC PEaKIMU Ha CyJb(aT-, KapOoHAT- U XJIOPHU-aHHOHBI, Ha
KaTHOH aMMOHHMsI, pEIICHHE SKCICPUMEHTAIBHBIX 3aJad IO TeMaM
«Meramnel» u «Hemeramib») B COOTBETCTBHM C TPaBUJIAMH TEXHUKH
0€30MacHOCTH TMpPH OOpaIllEeHUH C BEIIeCTBAMH U JIA0OpaTOPHBIM
00opyI0BaHUEM, TIPEJICTABIIATh PE3YIbTaThl XUMUUYECKOTO SKCIIEPUMEHTA
B (dopme 3amMcu ypaBHEHHUH COOTBETCTBYIOIIMX pEaKIUi U
(dbopMyIHpOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

chOPMHUPOBAHHOCTh ~ YMEHHUM  KPUTHYECKH  aAHAIU3UPOBATH
XUMUYECKYI0 HMHGOPMAIIMIO, TMOJIYy4aeMyl0 U3 PpPa3HbIX HCTOYHUKOB
(cpencTBa MaccoBoM KOMMYyHUKalK, IHTEpHET U APYTUX);

c(hOpMHUPOBAHHOCTh YMEHUN COOJIIOATh MpPaBHIIa JKOJIOTUYECKU
11€1eCO00pa3HOTO MOBEJCHUS B OBITY U TPYAOBOM JESITEIBHOCTH B IEJISAX
COXpaHEHUsI CBOETO 3J0pPOBbS W OKpYXaloled MPUPOJHON CpEIbl,
OCO3HaBaTh  OMACHOCTh  BO3JEHCTBUS HA  JKUBBIE  OPTaHU3MBI
onpenenEHHbIX BEIECTB, MoOHMMas cMbici mokazarens [1/IK, moscHaTsh
Ha TpUMEpax CIOCOObI YMEHBIICHHUS U MPEAOTBPAIICHUS WX BPEIHOTO
BO3/ICHCTBUSI HA OPTaHU3M YETIOBEKa;

JUTsl O0YYaIOIIUXCSl C OTPAHUYECHHBIMUA BO3MOXKHOCTSIMU 37I0OPOBBS:
yMEHHUE TIPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHUS
BEIIECTB U XUMUYECKHUX SIBJICHUI;

UL CIeNbIX W CHA0OBUIAIIMX  OOyYaroumuxcsi:  YMEHHE
UCIIOJIb30BaTh pelibe(pHO-TOUeuHy0 cucTteMy oOo3HaueHnuid JI. bpaitns
TSt 3anucH XUMUYECKUX dbopmy.
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but6mmoreka [IOK
2.2 Hemeramnsr 9 1 1 nosmotexa I

https://m.edsoo.ru/7f41a636
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CBs3b

53 HEOpPraHUYECKUX U 5 Bu6muoteka [JOK
' OPraHUYECKHX https://m.edso00.ru/7f41a636
BEIIIECTB
Hroro no pazneny 17
Pa3pea 3. Xumus 1 ;Ku3HbL
bubnuorexa [JOK
3.1 KHMHST H AKHSHD 4 https://m.eds00.ru/7f41a636
Hroro no pasneny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 [TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KoutpoabHbie IIpakTnyeckue
n/n Bcero U3yUYEeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[IpeameT opranuveckoit
1 XUMHUHU, €€ BOSHUKHOBECHHUE 1 bubmorexa LOK
’ ’ https://m.eds00.ru/7f41a636
pa3BUTHE U 3HAYCHUE
Teopus crpoeHUs
9 OpraHMYEeCKUX COCTMHEHUH 1 bubnmnoreka [HOK
A. M. bytneposa, e€ https://m.edsoo.ru/7f41a636
OCHOBHBIC TTOJI0KCHUS
IIpencrasnenue o
KiaccupuKauu
OPraHNYECKHUX BEIIECTB.
3 HpOMeHKJ'IaT N 1 bubmorexa [IOK
yp https://m.edso00.ru/7f41a636
(cucremaTnueckasi) u
TPUBHAJIbHBIC HA3BaHUS
OpraHUYEeCKUX BEUIECTB
AnKaHBI: COCTaB U
4 CTPOCHHUE, TOMOJIOTHICCKUI 1 bubmorexa I[JOK
p ’ https://m.edso0.ru/7f41a636
| !
5 MeTaH ¥ 3TaH — 1 bubnunorexa LIOK
IpoCTeuIme https://m.edsoo.ru/7f41a636
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MNpEACTABUTCIIN AJIKAHOB

6 AIKeHbI: cOCTaB U bubnuorexa [JOK
CTPOEHHUE, CBOMCTBA https://m.edsoo.ru/7f41a636
DOTWJICH Y TIPOITHIICH —
7 T — but6mmoreka [IOK
P https://m.edso0.ru/7f41a636
MIPEACTABUTEH AIKEHOB
IIpakTuueckas padora Ne 1.
8 «Tlion eHHue STII)/IJ'IeHa u bubmorexa HOK
yi . https://m.edsoo.ru/7f41a636
W3Y4YE€HHE €ro CBOMCTBY
Anxaauensl. byraguen-1,3
9 u MetuiOyraaueH-1,3. Bbu6mmoteka [JOK
ITonyyeHnue CHHTETUYECKOTO https://m.edsoo.ru/7f41a636
Kay4yKa U pe3HHbI
AJKMHBI: COCTaB U
0COOEHHOCTH CTPOCHUS,
10 FOMOJ‘IOFI/I‘IGCKI/IIEI) s bubmorexa [JOK
p H; . https://m.edsoo.ru/7f41a636
ALleTUJIEH — MPOCTEHIINIA
MPEeACTaBUTENh AIKUHOB
1 Beruncnenus no ypaBHEHUIO bubmuoreka [JOK
XUMHUYECKOHN peaKiuu https://m.edsoo.ru/7f41a636
12 ApeHbl: 6€H30J1 ¥ TOJIYOI. bu6muoreka [JOK
TOKCHYHOCTB apEHOB https://m.edsoo.ru/7f41a636
I'eneTnueckas cBsI3b
13 YIJIEBOAOPOIOB, but6mmorekxa [IOK

MPUHAJICKAINX K
pa3IMYHBIM KJlaccam

https://m.edsoo.ru/7f41a636
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[IpupoHbIE UICTOYHUKHU
YIJI€BOIOPOIOB:

14 MIPUPOIHBIN T'a3 U MOIMYTHBIC bubmorexa OK
PHpOA yr https://m.edsoo.ru/7f41a636
HeTsIHBIC Ta3bl, HEPTH U
MPOJYKTHI €€ mepepadoTKH
[IpupoHBIE UCTOYHUKHU
JICBOJIOPOJIOB:
15 fn 0 HHSﬁZ:“ae» 1 TIOITYTHBIC bubsmorexa [IOK
PHPOA yr https://m.edso0.ru/7f41a636
HeTsIHBIC Ta3bl, HEPTH U
MIPOJYKTHI €€ mepepadoTKu
16 KonTponbnas pabota mo bubmuorexa [IOK
paszaeny «YTiIeBOAOPOIBI» https://m.edsoo.ru/7f41a636
[IpenenbHbIE OMHOATOMHBIE
17 CITUPTHI: METAHOJ U 3TAaHOJ bubmorexa HOK
PTBL: ) https://m.edso0.ru/7f41a636
Bonopoanas cBs3b
18 MHOroaToMHbI€ CITUPTHI: bubnuotexa [JOK
STUJICHIJIMKOJIb U TJIULEPUH https://m.edsoo.ru/7f41a636
@DEeHOJI: CTpOEHHUE
19 MOJIEKYJIbI, PU3NYECKUE U bu6muoreka [JOK
XHUMHYSCKHE CBOMCTBA, https://m.edsoo.ru/7f41a636
MIPUMCHCHHE
20 Anpaeruapl: GopManbaeTuI bubnunorexa LIOK
" aneTanbiaerun. AneToH https://m.edsoo.ru/7f41a636
OIHOOCHOBHBIC
bubnunorexa LIOK
21 npeJenbHble KapOOHOBBIE

KHCJIOTBI: MypaBbUHAA U

https://m.edsoo.ru/7f41a636
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yKCyCHast

[TpakTrueckas padota Ne 2.

but6mmoreka [IOK

22 i
«CBOHCT?a pactsopa https://m.edsoo.ru/7f41a636
YKCYCHOM KHCIIOTBI»
CreapuHoOBas U OJICMHOBAS
23 KHCIIOTHI, KaK bubnuorexa [JOK
MPECTaBUTENU BBICIIUX https://m.edsoo.ru/7f41a636
KapOOHOBBIX KHUCJIOT
MBpbi1a Kak COJIA BBICIIUX
24 KapOOHOBBIX KUCJIOT, UX bubmmorexa [JOK
p . ’ https://m.edsoo.ru/7f41a636
Moro1Iee JIeiicTBHE
Crnosxubie 3¢upbl Kak
o5 MIPOU3BOIHBIE KAPOOHOBBIX bubnmnoreka [HOK
KHUCJOT. ['MapOosIn3 CI0KHBIX https://m.eds00.ru/7f41a636
3¢upos
XKupsl: runponus,
26 HDHMCHCHIE bubmorexa [IOK
P ’ https://m.edsoo.ru/7f41a636
Ouo0rHYecKast poJib KUPOB
YTrieBoasl: COCTaB,
KIaccupuKaIus.
27 BamHegmHeu bubmuorexa [JOK
https://m.edsoo.ru/7f41a636
MPEJICTaBUTEINN: TIFOKO03a,
¢bpykTo3a, caxaposa
)8 Kpaxman u nemironosa kak bubnuoreka [IOK
[IPUPOLHBIE OJIUMEPDI https://m.edsoo.ru/7f41a636
29 KonrtponsHas pabora no bubmuoteka [IOK
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paszneny
«Kucnopoaconepxaiue
OpraHUYECKUE COCTUHEHUS»

https://m.edsoo.ru/7f41a636

30 AMUHBI: METHUJIAMUH H 1 bubnuotexa [JOK
aHWJINH https://m.edsoo.ru/7f41a636
AMWHOKHCIIOTHI KaK
amMdoTepHBbIE OPTraHUYECKHE

31 coe(:b I/IHGI:)HI/ISI I/IE 1 bubmaorexa LIOK

a ’ https://m.edsoo.ru/7f41a636
OHOJIOTUYECKOE 3HAUCHUE.
Ilerrtuanl
besnku kak npupoHbIe
32 BI)ICOKOMOJIGII)C IJ)UIIIHI)IC 1 Bubmaorexa ITOK
yoAp https://m.edsoo.ru/7f41a636
COEIMHEHNSA
TIpomexxyTouHas
33 anTeCTa ZITsI KonTponsHas 1 Bubmorexa ITOK
Tt RS https://m.edso0.ru/7f41a636
pabora.
OCHOBHBIE TTOHSATUSA XUMHUHU

34 BBICOKOMOJIEKYJISIPHBIX 1 bu6muoreka [JOK
coequHeHnii.. IlmacTmacchl, https://m.edsoo.ru/7f41a636
Kay4yKH, BOJIOKHA

OBHIEE KOJIMYECTBO HACOB 34

10 ITPOT'PAMME
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11 KITACC

DJIEKTPOHHbBIE
Hara uudposbie
KoumnuectBo yacos U3YYeHU S o0pa3oBaTte/ibHbIE
Ne Tema ypoka pecypcbl
n/n
KonTpoabHble IIpakTnyeckue
Bcero
padoThI padoThI

XUMUYECKUH AJIEMEHT. ATOM.
DnexkTpoHHas KOH(UTrypanus 1 bubmmorexa [JOK

https://m.edsoo.ru/7f41a636
aTOMOB
Ilepuonuueckuii 3aKOH U
[lepuonnueckas cucrema
XUMHAYECKUX deMeHToB J[. U. bubmmorexa [JOK
MenneneeBa, UX CBA3b C 1 https://m.edsoo.ru/7f41a636
COBPEMEHHOU TEOPUEHN CTPOEHUS
aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX IJIEMEHTOB
Y WX COCIMHEHUH T10 TPyMIam 1
nepuoiaM. 3HaueHue bu6muoreka [JOK
MEPUOINYECKOTO 3aKOHA U 1 https://m.edso0.ru/7f41a636
CUCTEMBI XUMHUYECKHUX
anemenToB J[.11. Menneneera B
Pa3BUTUU HAyKU
Crpoenue BeniecTsna. 1 bubnmnoreka [JOK
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XHUMHUYECKas CBSA3b, €€ BUIbI,
MEeXaHU3Mbl 00pa30BaHuUs
KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb

https://m.edsoo.ru/7f41a636

BanenTtHoCTb.
DNeKTPOOTPULIATETLHOCTD.
Crenens okucnenus. Bemecrsa
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

bubmnoreka IIOK
https://m.edsoo.ru/7f41a636

[TonsTHE O IMCTIEPCHBIX
cucremax. MctuHHbIEe 1
KOJUIOMJIHBIE PAaCTBOPBI.
MaccoBast 10J1s1 BELIECTBA B
pacTBope

bubmnoreka IIOK
https://m.edsoo.ru/7f41a636

Knaccudukanus n
HOMEHKJIaTypa HEOPTraHUUECKUX
coequHeHnH. I eHeTnueckas
CBA3b HEOPTraHWYECKUX BEIIECTB,
Pa3IUYHBIX KJIACCOB

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

Knaccudukanus XumMuueckux
peaKurii B HEOPTraHUYECKOU U
OpraHUYeCcKON XMMHUH. 3aKOH
COXpPAHEHUS MacChl BEUIECTB;
3aKOH COXPaHEHHUS 1
MPEBPAILICHUS SHEPTUU TTPU
XUMHYECKHUX PEAKIUAX

bubnunorexa LIOK
https://m.edsoo.ru/7f41a636

CxkopocTts peakiuu. O6paTumbie

bubanoreka [JOK
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peakunu. XuMHUYECKOe
paBHOBECHE

https://m.edsoo.ru/7f41a636

10

[TpakTuyeckas padora Ne 1.
«BnusHue pa3nu4HbIX (HaKTOPOB
Ha CKOPOCTb XUMUYECKOMN
peaxuum»

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

11

DNeKTpoIUTHUYECKAst
mucconuanud. Ilogarue o
BOJIOpoIHOM Toka3arese (PH)
pactBopa. Peakiiuu nOHHOTO
obmena. ['maponus
OpPraHUYeCKUX U
HEOPTraHUYECKUX BEIICCTB

bubmnoreka IIOK
https://m.edsoo.ru/7f41a636

12

OKHCIUTENTBHO-
BOCCTaHOBUTEJIbHBIE PEAKITHH.
[TonsTre 06 snekTponuse
pacrmiiaBoB U pacTBOPOB colieit

bu6anoreka LIOK
https://m.edsoo.ru/7f41a636

13

KonTponbHas padota no
pazneny «Teopernyeckue
OCHOBBI XUMHUM»

bu6anoreka LIOK
https://m.edsoo.ru/7f41a636

14

MerTabl, UX MOJ0XKECHHUE B
[Tepuoanueckoit cucreme
XUMHYECKHUX deMeHTOoB JI. .
MenpeneeBa 1 0COOEHHOCTH
cTpoeHus aromoB. O01ue
(u3nuecKre CBOMCTBa METAIIOB

but6mmorekxa [IOK
https://m.edsoo.ru/7f41a636
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CntaBel METAJLIOB.

15 ONEKTPOXUMHUYUCCKHUH Ps bubmorexa [JOK
p N P https://m.edsoo.ru/7f41a636
HaIpsDKEHUH METaJlIOB
XHUMHUYECKHE CBOMCTBA
BOKHEUILIMX METAJUIOB (HATpHUiA, bubmmoreka [JOK
16 N . .
KaJIMM, KaJIbLIUKM, MarHuu, https://m.edsoo.ru/7f41a636
ATFOMUHHNA) U UX COCTUHEHUI
17 XHUMHUYECKUE CBOWCTBA XpOMa, bubnmnoreka [HOK
MEIU U UX COSIUHECHUNU https://m.edsoo.ru/7f41a636
XHMHUYECKHE CBOMCTBA ITUHKA, bubnuorexa [JOK
18 .
’KeJie3a U UX COCIMHEHUM https://m.edso0.ru/7f41a636
[IpakTuueckas padorta No 2.
19 "Pemenue sKkcriepuMeHTaIbHBIX bubmorexa [IOK
P " https://m.edso0.ru/7f41a636
3aj1a4 1o Teme «MeTasib»
Hemeramnel, nX monoxeHue B
IIepunonnueckoii cucreme
20 XUMHYECKUX deMeHToB J[. U bubmorexa LOK
o https://m.eds00.ru/7f41a636
MenneneeBa 1 0COOCHHOCTH
CTPOEHHUSI aTOMOB
dusznueckue CBOMCTBA
HEMETAJUIOB. AJIOTPONIUS
21 HEMeTaJlJIOB (Ha mpuMepe bubmmorexa LIOK
PHMED https://m.edso0.ru/7f41a636
KHCJIOpo/ia, cepbl, hocdopa u
yriiepoa)
29 XuMHuYecKre CBOMCTBA bubnunorexa LIOK

raJIor¢HOB, CEPEI 1 UX

https://m.edsoo.ru/7f41a636
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COE€TUHEHUN

XuMU4YecKre CBOMCTBA a30Ta,

but6mmoreka [IOK

23
docodpa 1 UX COeTUHECHHIA https://m.edsoo.ru/7f41a636
XHUMHYeCKHe CBOMCTBA

24 JIepoia, KPEMHUS U UX Eubmaorexa ITOK
YHICpOAa, up https://m.eds00.ru/7f41a636
COEIUHEHNI

o5 [IpumeneHnne BaXHEUINX bubmuorexa [IOK
HEMETAJJIOB U UX COSIUHEHUN https://m.edsoo.ru/7f41a636
O0001IeHE U CUCTEMATH3AIUSA
3HaHuil 1o TeMe «HeMeTams».

26 Brruncnenus mo ypaBHEHUSIM bubnmorexa IOK

P . https://m.edsoo.ru/7f41a636
XUMUYECKUX PEaKIUN 1
TEPMOXHUMHYECCKUE PACUETHI
IIpaxtrueckast padora Ne 3.
27 «II)DGH_IGHI/IC 3I<cnpe MMEHTAJIbHBIX bubmorexa TIOK
" b " https://m.edso00.ru/7f41a636
3amad o reme "Hemeramnsr"»

)8 KonTponbHas padoTa no temam bubmuoreka [JOK
«Metaniael» u «HemeTtaisl» https://m.edsoo.ru/7f41a636
Heoprannueckue u

29 OPraHUYeCKHE KUCIIOTHI. bubnuotexa [JOK
Heoprannueckue n https://m.edsoo.ru/7f41a636
OpraHUYEeCKUE OCHOBAHUS
AMdoTepHbIE HEOPTAHUYECKUE U

30 OpraHNYECKHUE COCTUHEHUS. but6mmorekxa [IOK

T'ereTnueckas cBsI3b
HEOPraHUYECKUX U

https://m.edsoo.ru/7f41a636
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OpraHn4C€CKuUX BCIICCTB

Poinb xumum B oOecrieueHun
JKOJIOTHYECKOM,

31 JHEPTeTUYECKON U MUIIEBOI 1 bubmmorexa [IOK
P o https://m.edso00.ru/7f41a636
0€301acHOCTH, Pa3BUTUHU
MEIULIUHBI
[Ipeacrasnenus: 06 0OmUX
32 Hay4HbIX [IPUHIMIIAX 1 bu6nuoreka [JOK
MIPOMBIIUIEHHOTO MOJYy4YEeHUS https://m.edso00.ru/7f41a636
Ba)XKHEUIIINX BEIIECTB
33 YenoBek B MuUpe BEUIECTB U 1 bu6nuoreka [JOK
MaTepuaioB https://m.edsoo.ru/7f41a636
bubnuorexa [JOK
4 X
3 HIMIDLIL 30pOBRE HeTioBeid 1 https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYEHHUKA
» Xumus, 11 xmace/ Kysnenora H.E., JIégkun A.H., Ilaranos M.A.,

AxnronepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»

METOINYECKHUE MATEPHUAJIBI JIUIA YUYUTEJIA
bubmmoteka L{OK https://m.edsoo.ru/7f41a636

IMUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI
CETU UHTEPHET
bubmuoreka L{OK https://m.edsoo.ru/7f41a636






