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MHNOACHUTEJIBHASA 3AIIUCKA

[Iporpamma Mo XMMHHM Ha ypOBHE CpeIHEro odmero oOpa3oBaHUS
pa3paborana Ha ocHOBe DeaepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 oOpazoBanun B Poccuiickoit ®eneparuu», TpeOoOBaHMI K
pe3ynbTaTaM OCBOEHHUS (denepanbHO 00pa3oBaTeIbHONM MPOrPaMMBbI
cpennero o6mero ooOpaszoBanus (POII COO), npencraBIeHHBIX B
denepanbHOM TocyAapcTBEHHOM oOpa3zoBarenbHOM crangapre COO, c
yuétom KoHIuenmuu mnpenojaBaHusi y4eOHOro mnpeaMera «XUMUs» B
00pa3oBaTEIbHbBIX OpraHu3anusIx Poccuiickon denepanuu,
pean3yIoNMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOrPAMMbBI, U OCHOBHBIX
nonoxkeuuit  «Ctparerus  pa3BuUTHUS BOCIUTaHUsT B Poccuiickoit
Oenepanuu Ha nepuoa a0 2025 rona» (Pacnopsixenue [IpaButenbcrBa
P® o1 29.05. 2015 Ne 996 - p.).

OcHOBY mOAXOJOB K pa3pabOTKe NpOrpaMMmbl MO XHMHH, K
OTpeeIeHUI0 OOIIeH CTparerud OOy4YeHHMs, BOCIIUTAHUS U Pa3BUTHS
oOy4Jaronuxcsi cpejcTBaMu y4deOHoro mpemmera «Xumus» st 10-11
KJIACCOB Ha 0a30BOM YpOBHE COCTABWJIM KOHILENTYaJIbHBIC MOJIOKCHUS
dI'OC COO o B3aUMOOOYCIOBICHHOCTH IIENEH, CoaepKaHus,
pe3ynpTaToB OOy4YeHHS W TpeOOBaHWMH K yPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
0011e00pa3oBaTebHON OpraHU3AINH, SIBISETCS HEOTHEMJIEMOW YacCThIO
ux o0pazoBaHHOCTU. OHO CITYKUT 3aBEPIIAIOLIMM TANOM peajiv3alii Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IICHHOCTEH,
MPUCYIIUX IIEJIOCTHOM CHUCTEME XHMHYECKOro oOpa3oBaHus. OTH
IIEHHOCTH KacaloTcsd T[IO3HAHMS 3aKOHOB TMPHUPOJIbI, (PopMUpoBaHUS
MUPOBO33PEHUSI U OOIIEH KyJIbTyphl UEJIOBEKA, & TAKXKE DKOJIOTHYECKU
000CHOBAaHHOTO OTHONIEHUS K CBOEMY 3J0pPOBbI0 M TPUPOJHON cCpelie.
Peanusyercs xumudeckoe oOpa3oBaHHE OOydYaromuxcsi Ha YpPOBHE
CpenHero oO0Imero o0pa3oBaHUS CpPEICTBAMH Y4YEOHOro MpeameTa
«XuMus», coaepKaHue U TOCTPOCHUE KOTOPOrO OIpENESCHbl B
MporpamMMe 1Mo XHUMHUHU ¢ YIETOM CIeIM(DUKN HAYKH XUMUH, € 3HAUCHUS
B MO3HAHUU TPUPOABI U B MATEPUATHLHOMN >KU3HU OOIIECTBA, a TaKXKe C
y4€TOM OOIIMX IeJIeH U MPUHIUIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE
COCTOSIHME CHUCTEMBbI cpeaHero oomero obpaszoBanus B Poccuiickoit
denepanuu.



XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK UTPaeT 0coOyio
poJib B COBPEMEHHOM IMBWIM3AllMM, B CO3JaHUM HOBOM 0a3bl
MaTepUuagbHOW KynbTypbl. OHa BHOCHUT CBOH BKJIax B (hopMHpOBaHHE
pPAalMOHAJIBHOIO HAYYHOTO MBINUIEHUS, B CO3JaHUE LEJIOCTHOIO
MPEACTABICHUS] 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOIBI U
YernoBeKa, KOoTopoe ¢GOopMUPYeTCS B XHMHUHW Ha OCHOBE IOHUMAHHS
BEIIIECTBEHHOI'0 COCTaBa OKPYKAIOIIETO0 MHPA, OCO3HAHUS B3aUMOCBSI3H
MEX/1y CTPOCHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU
IIPUMEHEHUS.

TecHo B3auMOAEHUCTBYSI C JPYIrMMH €CTECTBEHHBIMH HAayKamH,
XUMUS CTaja HEOThEMJIEMOM YacThl0 MUPOBOM KyJIbTYpbl, HEOOXOIUMBIM
YCIOBUEM YCIIEIIHOTO TpyJa M JKU3HM KaXJOro WieHa OOIIecTBa.
CoBpeMeHHass XMMHs KaK HayKa CO3MJATENbHAs, KaK HayKa BBICOKHX
TEXHOJOTMIl  HampaBjl€Ha Ha  peUleHHe TIJIOOAJbHBIX  MpodiIemM
YCTOMYMBOIO DPa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, JHEPIrEeTHYECKOM,
MULIEBOM, 3KOJIOTHYECKOW O€30MTaCHOCTH M OXPAHBI 3/I0POBbS.

B coorBerctBUM € OOmMMMM LENIMH WU TNPUHIUIAMH CPEIHETO
oOmrero obpazoBanus cojepxkanue npeamera «Xumus» (10-11 kiaccsl,
0a30BbIl YPOBEHb H3yU€HHUsI) OPUEHTHPOBAHO IPEUMYLIECTBEHHO Ha
OOILIEKYJIbTYPHYIO TOATOTOBKY OOyYaromuxcsi, HEOOXOAUMYIO UM st
BBIPa0OTKH MHPOBO33PEHUECKUX OPHUEHTHPOB, YCIIEITHOTO BKJIIOYEHHUS B
’KU3Hb COLMYMa, MPOJIOJKEHUSI 00pa30BaHusl B pa3IMUHBIX 00JIacTAX, HE
CBS3aHHBIX HEIIOCPEIACTBEHHO C XUMHUEM.

CocTaBnsOIUMH NpeaMeTa « XUMUD SBISIIOTCS 0a30BbIE KypChl —
«Oprannueckas xumus» U «OOmas W HEOPraHWYECKas XUMUS»,
OCHOBHBIM KOMIIOHEHTOM COJEPKAaHMSI KOTOPBIX SBISIOTCS OCHOBBI
0a30BOM HayKu: CHCTEMa 3HAHMW [0 HEOPraHUYEeCKOM XUMHH (C
BKJIIOUCHHWEM 3HAHMM M3 OOMeH XUMUU) M OpPraHHMYECKOW XUMHHU.
@opMHUPOBaHME JAHHOMW CHCTEMBl 3HAHWW NPU HM3YYEHUU IPEaMETa
o0ecreunBaeT BO3MOXKHOCTh PACCMOTPEHHST BCETO MHOroooOpasus
BEIIECTB HA OCHOBE OOLIUX MOHATHM, 3aKOHOB U TEOPUM XUMUHU.

Crpykrypa couepxaHusi KypcoB — «OpraHudeckas XUMHsSD H
«OO0mIast 1 HeopraHuyeckas XUMHs» C(OPMHUPOBaHA B MpOrpaMMme IO
XAMHH Ha OCHOBE CHCTEMHOTO IIOAX0Ja K U3YYCHHI0 Yy4eOHOro
MaTepuaga M OOYCJOBJIEHA MCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM
3HAHUM Ha ONpENEIEHHBIX TEOPETHUYECKUX YpOBHAX. Tak, B Kypce
OpraHMYeCKOM XMMHHM BEIIECTBA pPacCMAaTPUBAIOTCS HA  YPOBHE
KJIACCUYECKOM TEOPHUH CTPOCHUS OPraHUYECKUX COCAUHEHNN, a TAKXKE Ha



YPOBHE CTEPEOXUMHUYECKHUX U JIEKTPOHHBIX MPEACTABICHUN O CTPOECHUU
BemecTB. CBeneHHss 00 HM3ydaeMblX B Kypce BEUIECTBax JalTCs B
Pa3BUTHH — OT YIJIEBOJIOPOJOB IO CIIOKHBIX OMOJIOTMYECKH aKTHBHBIX
coenuHeHn. B Kypce oOpraHM4ecKkod XUMHUU TOJIY4arOT pa3BUTHE
chopMHpOBaHHBIE HAa ypPOBHE OCHOBHOrO 00mero oOpa3oBaHHS
MEpBOHAYAJIbHBIE IIpEICTaBIICHUS 0 XUMHUUYECKOMN CBSI3U,
KJIACCU(DMKALMOHHBIX MPHU3HAKAX BEIIECTB, 3aBUCHUMOCTU CBOICTB
BEILIECTB OT UX CTPOEHUSA, 0 XUMUYECKON PEaKIUU.

[Tox HOBBIM yTJIOM 3peHUs B IpeaMeTe «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTcsi M3Y4YCHHBIH Ha  YPOBHE OCHOBHOTO  OOIIETO
00pa3oBaHUs TEOPETUUYECKUI MaTepual U (HaKTOJIOTHYECKUE CBEICHUS O
BEIIIECTBAX M XMMUYECKOMN peakiuu. Tak, B 4aCTHOCTH, B Kypce «O01as
M HEOpraHuyeckas  XUMHs»  OOyYarOIIMMCS  MNPEIOCTaBIISETCS
BO3MOYKHOCTb ~ OCO3HaTh 3HAaY€HUE IMEPUOJUYECKOTO  3aKOHA C
OOLIETEOPETUYECKUX M METOJIOJIOITMYECKUX TO3UIMM, TIy0Xe MOHAThH
HUCTOPUYECKOE U3MEHEHNE QYHKIIUN 3TOro 3aKOHa — OT 0000IIaroIIe 10
OOBSICHSIOUIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BaKHEWIUX BEIECTBaX, MX COCTaBe,
CTPOEHHUHU, CBOMCTBAX U MPUMEHEHHUH, & TAKKE O XUMHUECKUX PEaKIUsX,
UX CYIIHOCTH M 3aKOHOMEPHOCTAX MPOTEKaHUs JOMOIHAETCS B Kypcax 10
151 11 KJIACCOB 3JIEMEHTAMH COJIEp/KaHMS, MMEIOIIUMHA
KYJbTYpOJIOTUYECKUH W TMPUKIATHON  XapakTep. OTH  3HAHUS
CIIOCOOCTBYIOT TMOHHMAHHUIO B3aUMOCBSI3M XUMHUHU C JIPYTUMU HayKamH,
PACKpBIBAIOT €€ pOJIb B MTO3HABATEILHOW W MPAKTUYECKON JAEATEIBHOCTH
Yeli0OBeKa, CIIOCOOCTBYIOT BOCHHTAHHUIO YBAXKEHHUS K  IPOIECCY
TBOpYECTBA B OOJACTH TEOPUM U MPAKTUYECKUX MPUIOKEHUN XUMUH,
MOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIUYHOCTHO
3HAYUMBIX TTPoOIeMax, CBI3aHHBIX C XUMHUEH, KPUTHIECCKH OCMBICITHBATh
MHPOpMAIIUI0O W TPUMEHSITh €€ JJIsl TOMOJIHCHUS 3HaHWM, pelIeHUs
MHTEJUICKTYaIbHBIX M OKCIIEPUMEHTATBHBIX UCCIIEI0BATENIbCKUX 3a7a4. B
I[EJIOM COJIepKaHhe y4eOHOTo MpeameTa «XUMHUS» JaHHOTO YPOBHS
W3Y4YCHUsI OpPUEHTUPOBAHO Ha (QopMUpoBaHHUE Yy O0OYyYarOUIUXCS
MHUPOBO33PEHYECKON OCHOBBI JUIsl TOHUMAHUS (PUIOCOPCKUX UACH, TAKUX
KaK: MaTEepHAIbHOE €IMHCTBO HEOPraHWYECKOI0 U OPraHMYECKOro MHpa,
OOyCJIOBIIEHHOCTb CBOMCTB BEILIECTB KX COCTaBOM U CTPOEHHUEM,
MO3HABAEMOCTh MPUPOJHBIX SBICHUN MyTEM SKCIEPUMEHTA U PEHICHUS
MPOTUBOPEYUII  MEXIy HOBBIMU (hakKTaMH H  TEOPETHUYECKUMU
MPEANOChUIKAMHU, OCO3HAHHE POJIM XMMHUU B PEIICHHH 3KOJOTMYECKHX



npobyieM, a Takxke MpoOieM CcOepexeHHs] YHEPTreTHUECKUX PECypCoB,
CBIPbsl, CO3JJaHUS HOBBIX TEXHOJIOTUN U MaTEepUAJIOB.

B nnane pemienusi 3a7a4 BOCIUTAHUS, PA3BUTHUS M COLIMATU3AINU
oOydJaronmxcsi MNPUHIATHIE MPOTPAMMOM IO XUMHUHU TOAXOABl K
OTPENICIICHUIO COJICPKaHUSI U TIOCTPOCHUS MpeAMeETa MpeyCMaTpUBaIOT
(dhopMHUpOBaHNE YHUBEPCAITBHBIX YUCOHBIX EHCTBHM, MMEIOIMX 0a30BOEC
3HaQYCHUE IS PaA3JIMYHBIX BUJIOB JICSATEIBHOCTH: PELICHUS] TpoOJeM,
MOMCKa, aHaidu3a W o00paboTku uHOOpPMAIMU, HEOOXOIUMBIX IS
NpUOOpETEHUs  OMbITa  MPAKTUYECKOM M HCCIIEIOBATEIbCKON
NEeATEeNIbHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B TTO3HAHUU XUMUHU.

B mnpakTtuke mnpenojaBaHus XUMHU KaK Ha YpPOBHE OCHOBHOIO
oOmrero o0pa3oBaHus, TaK U Ha YPOBHE CpeHEro oOIiero oopa3oBaHus,
IIPU ONPEACIICHUN COACPIKATEIBHOW XapaKTEPUCTUKH IENEH N3Y4YEHUs
MpeaMeTa HaIpaBICHUEM MEPBOCTEIIEHHOW 3HAYMMOCTH TPAJAUIIMOHHO
npu3HaéTcs (GOpPMHUPOBAHWE OCHOB XHMHUYECKOW HAayKH Kak oO0JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON AEATEILHOCTH YEJIOBEKa
M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KyJNbTypbl. C METOIUYECKOU
TOYKH 3PEHHS TAKOH MOJIXO0/ K ONPEIEIICHHIO LIEJIe N3yUYEeHUS MpeIMeTa
SBJISIETCSI BIIOJIHE OTPAB/IaHHBIM.

CornacHO [MaHHOW TOYKE 3pEHMS TJABHBIMU LEISIMU H3YYEHUS
npeaMera « Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki) sBisitoTest:

e (opMupoBaHHE CUCTEMBl XMMUYECKMX 3HAHMN KaK BaKHEHIIEH
COCTaBJIAIOIIEH €CTECTBEHHO-HAYYHON KapTHUHBI MHUpa, B OCHOBE
KOTOPOH JIeKaT KIFOUYEBBIC TOHITH, (yHIaMEHTATbHBIE 3aKOHBI U
TEOPUU XUMHHU, OCBOCHHE S3bIKa HAYKHU, YCBOCHUE U TMOHUMAaHUE
CYIIHOCTH  JOCTYIHBIX  OOOOIIEHUH  MHUPOBO33PEHUYECKOTO
XapakTepa, O3HAKOMJIEHHE C HCTOpHUEH HX Ppa3BUTUS U
CTaHOBJICHHUS;

e (opMHUpOBaHUE U PA3BUTUE MPEACTABICHUM O HAYyYHBIX METOJAX
MO3HAHUA BEHIECTB M XUMUYECKHUX PEAKIMi, HEOOXOJIUMBIX s
NpUOOpPETEHUS YMEHUU OpPUEHTHUPOBATHCS B MHUPE BEIIECTB U
XUMUYECKUX SIBJICHUWA, HWMEIOIUX MECTO B MOPHUPOAE, B
IIPAKTUYECKON Y ITOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUNH U CIIOCOOOB JESATEIBHOCTH, CBS3aHHBIX C
HAOMIOZICHUEM U OOBSCHEHHEM XHMHUYECKOTO JKCIIEPUMEHTA,
coOJTI0/IeHHEeM TMpaBUil 6€30MacHOT0 OOpAIIEHUS C BEIIECTBAMH.

Hapsiny ¢ aTum, conepskareiabHasi XapaKTepUCTHUKa IIeJield U 3ajad
M3y4eHHs TpeAMeTa B MOporpaMMe IO XUMHM YTOYHEHAa W



CKOPPEKTHPOBAHA B COOTBETCTBUM C HOBBIMHU MPUOPUTETAMU B CUCTEME
cpeaHero oOmiero ooOpa3zoBanusi. CeroiHsi B MpPENoOJiaBaHUU XUMHUU B
OombIIeH cTeeHn OTAAETCS MPEANOYTEHUE MPAKTUYECKON KOMITOHEHTE
coziepKaHusi 00y4YeHHUsl, OPUEHTUPOBAHHONW Ha MOATOTOBKY BBIITYCKHUKA
0011e00pa3oBaTeIbHON OpraHU3aIliH, BIIAICIONIET0 He HAOOpOM 3HAHUH,
a (YHKIHOHATHHOW T'PAaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMCHHSIMH
AKTUBHOTO TIOJYYCHHsI 3HAHUHN U MIPUMEHEHUS X B PCATbHON KU3HU IS
pelIeHUs MPAKTUYECKUX 3a]1a4.

B cBsi3u ¢ 3TUM TIpH U3ydeHUH NpeaMeTa « XUMUs» TOMUHUPYIOIIEe
3HaYeHHUE MPUOOPETAIOT TaKKUE IEIH U 33]]a9, KaK:

aganTanus 00yJarommuxcs K YCJIOBUSIM JTUHAMUYHO
pa3BUBAIOIIErOCsT MHUpPa, (HOPMUPOBAHHE WHTEIUICKTYaJbHO pPa3BUTOU
JUYHOCTHU, TOTOBOM K  €caMOOOpa3oBaHUIO,  COTPYAHUYECTBY,

CaMOCTOATEJIbHOMY TNPHUHATHIO T'PAMOTHBIX PEUIEHUHA B KOHKPETHBIX
KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEUIECTBAMU U UX IPUMEHEHHEM,;
dbopMupoBaHre y 00ydYarOmUXCs KIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIMI), MMEIOUINX YHHUBEPCAIbHOE 3HAYCHHUE IS PA3JIMYHBIX
BUJIOB JICSTENIBHOCTH: PelIeHus MpoOieM, IOUcKa, aHalIu3a U 00paboTKH
uH(pOpMalny, HEOOXOAUMBIX NIl IPUOOPETEHUs OMbITA JIEATEIbHOCTH,
KOTOpasi 3aHMMAeT BaXHOE MECTO B IO3HAHWM XUMHUH, & TaKkKe JUIs
OILICHKH C TO3UIMK SKOJOTHYECKONW O0e30MacHOCTH XapakTepa BIHUSHUS
BEILECTB U XUMUYECKUX IIPOLIECCOB HA OPraHU3M YE€JIOBEKA U IPUPOIHYIO

cpeay;
pa3BUTHE TIO3HABATENBHBIX HWHTEPECOB, WHTEIUIEKTyallbHBIX U
TBOPYECKUX CrocoOHOCTEM 00y4aromuxcsi: CIIOCOOHOCTH

CaMOCTOSITENIbHO MTPUOOPETaTh HOBbIE 3HAHUS IO XUMUU B COOTBETCTBUU
C  JKU3HEHHBIMH  MOTPEOHOCTSMM,  HCIOJB30BaTh  COBPEMEHHBIE
nH()OPMAITMOHHBIC TEXHOJOTHH I TIOWCKAa W aHajau3a y4eOHOH u
HAYYHO-TIOMYJISIPHON HHPOPMAIIUTH XUMUYECKOTO COICPKAHMS,

dbopMUpOBaHME U pa3BUTHE y OOYYaAIOLIUMXCS aCCOLUATHUBHOTO U
JIOTHUYECKOIO MBIILJICHUS, Ha0JI01aTEIbHOCTH, coOpaHHOCTH,
aKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJUMBbI, B YaCTHOCTH, IpHU
IJIAHUPOBAHHUH U MPOBEACHUN XUMHUUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHUE y 00ydYaromuxcsi yOeKIEHHOCTH B T'yMaHUCTHYECKOMN
HAIPaBJIEHHOCTH XUMHUH, €€ Ba)XXHOM pPOJM B PELICHUH TJI00aTbHBIX
npobiieM  panuoHaIbHOIrO IPUPOAOIIOIB30BAHNUS, IIOTIOJIHEHUS
DHEPreTUYECKUX PECypCOB M COXPAHEHUs MPUPOJHOIO PABHOBECHS,
OCO3HaHUsI HEOOXOIMMOCTH OEPEKHOTO OTHOIICHHUS K TIPUPOJIE U CBOEMY



3JIOPOBBIO, & TaK)Ke MPUOOPETEHHS OMBITA HCIIOJIB30BAHUS TOTYYECHHBIX
3HAHUU JJI TPUHITHS TPAMOTHBIX PELICHUN B CHUTYaIUsIX, CBA3AHHBIX C
XUMUYECKUMU SIBIICHUSIMH.

B yueObHOM mnnaHe cpenHero ooOmero oOpa3oBaHUS IPEIMET
«Xumus» 0a30BOrO0 YPOBHS BXOAHUT B COCTaB MPEAMETHON oOnacTu
«EcTecTBEeHHO-HAYYHBIE TTPEAMETHI.

OOmiee 4YHMCIO YacoB, OTBEACHHBIX [UISI HM3yYEHUS XUMHUHU, Ha
0a30BOM ypOBHE CpEJHETO O0IIero 00pa3oBaHus, COCTABIsAET 68 YaCOB: B
10 knacce — 34 ygaca (1 gac B Henento), B 11 kiacce — 34 gaca (1 vac B
HEJICITIO).



COILEPKXAHUE OBYUYEHUA
10 KITACC
OPT'TAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XUMUM

[Ipenmer opraHnyeckod XUMHUHU: €€ BO3HUKHOBCHHUE, PAa3BUTUE U
3HAYEHHUE B MOJYYEHUHU HOBBIX BEIIECTB U MAaTEpUAIIOB. Teopus CTpoeHuUs
OopraHnueckux coequHeHnii A. M. byTiepoBa, €€ OCHOBHBIE MOJIOKEHUS.
CrtpykrypHbIe (HOpMYIIBI OPraHUYECKUX BemecTB. [ oMonorus, usoMepus.
XUMHUYECKAsT CBSI3b B OPraHUYECKUX COCIUHEHHSX — OJIMHApPHBIE U
KpaTHBIE CBSI3H.

[IpeacraBinenre o0 KiIacCUpUKAIMK OPraHUYECKUX  BEIIECTB.
HomeHnknatypa oOpraHudeckux COEIMHEHUN (cucTeMaTthueckas) |
TPUBHAJIBHBIE  HA3BAHMSA  BAXHEWUIINX  NPEACTABUTENICH  KIIACCOB
OpPraHUYECKUX BEILECTB.

OKCIEpUMEHTAIbHBIE ~ METOAbl  M3YYEHHS BEIIECTB M  UX
IpEeBpaLICHUI: 03HAKOMJIEHHE C oOpa3laMu OpraHMYeCKHX BEIIECTB U
MaTepUalaMM Ha MX OCHOBE, MOJEIUPOBAHUE MOJIEKYJ OPraHUYECKHUX
BEIIECTB, HAOJIOACHHE W OMUCAHHE JEMOHCTPAIMOHHBIX OMBITOB IIO
MPEBPAILICHUIO OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM (IUIABJICHUE,
oOyTJIMBaHUE U TOPEHUE).

Yriesoagopoast

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN psia. MeraH u 3TaH
— TMPOCTEUIINE TPEACTABUTEIHN aJIKAHOB: (PU3UYECKHE W XUMUYECKHE
CBOMCTBa (peaKkUuu 3aMEIIEHUs W TOPEHUS), HAXOXKJIECHHE B IMPHUPOJE,
MOJIyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUUN psia. OTUIEH U
OPONMWICH — TPOCTEHINE TMPEACTAaBUTEIN AIKEHOB: (U3UUECKUE W
XUMUYECKUE CBOMCTBa (peakiuu TUAPUPOBAHUS, TaOr€HUPOBAHUSA,
rUpaTalyy, OKUCICHUS U OJUMEPHU3allin), TOJyYeHHE U IPUMEHEHHE.

Anxanuensl: OyrtamueH-1,3 u wetwiOyranuen-1,3: cTpoeHwue,
BOKHEUINIME XUMHUYECKHE CBOMCTBA (peakius MOJUMEPHU3ALUN).
[TonydeHne CUHTETUYECKOTO KayuyyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHHA PSI.
ALleTWIEH — MPOCTEHIINN MPEICTABUTENL AJIKUHOB: COCTaB, CTPOCHHUE,



buznyeckne W XMMHYECKHWE CBOMCTBA (peakiuu TUIPUPOBAHMUS,
raJIOTeHUPOBAHUS, TUAPATALIUN, TOPEHUS), TIOTYUYECHHUE U TPUMEHEHHE.

Apenbl. benzon: cocraB, crpoeHue, (QU3NYECKHE U XUMUYECKUE
CBOMCTBa (peakuuu TaJOT€HUPOBAHUS W HUTPOBAHUS), IOJIY4YEHHE U
npuMeHeHue. Tonyon: cocmag, cmpoenue, @usuueckue u Xumuieckue
ceolicmea (peakyuu 2an02eHUpoOBanus U HUMPOBAHUs), NOTYYEHUe U
npumenenue. TOKCHUHOCTh apeHOB. ['eHeTMyeckas CBSI3b MEXKIY
YTJIEBOAOPOIAMH, IPUHAUICKALIMMHI K Pa3IMYHbIM KJIACCAM.

[IpupoaHbple HCTOYHMKM YIieBOAOpPOaOB. Ilpuponsslii 133 wu
nonyTtHele HedTaHble Ta3pl. Hepte um e€ mpoucxoxaeHue. CrnocoObl
nepepadoTKu HeTH: MEPETOHKA, KPEKHHT (TepMUYECKUA,
KaTaguTuueckui), nuponus. Ilpoayktel mnepepaboTku HedTH, UX
IPUMEHEHUE B MPOMBIIUIEHHOCTH W B ObiTy. KaMeHHBI yroiab u
IPOIYKTHI €r0 nepepadOTKH.

OKCHepUMEHTAIIbHBIE ~ METOAbl ~ WM3YYEHUs BEIIECTB M HX
MpPEBpAIlCHHI: O3HAKOMJIEHHME C O00pa3lamu IJIaCTMAacC, KaydyKOB U
pe3unsbl, komwekuuu «Hedts» u «Yroiawp», MoIenupoBaHHE MOJEKYJ
YIJIEBOJAOPOIOB U TAJIOr€HONPOU3BOJAHBIX, MPOBEICHUE NPAKTUYECKON
pabOoThI: MOJIYyYEHHUE ITUIIEHA U U3YYEHUE €TO CBOMCTB.

Pacuérnrle 3agadn.

Brluucienust no ypaBHEHHIO XUMUYECKOM peakuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKLIUU 110 U3BECTHBIM
macce, 00bEMY, KOJMYECTBY OIHOIO M3 MCXOAHBIX BEIECTB WIH
MPOJIYKTOB PEAKLINH).

Kucaopoacoaepxxamme opranudeckune coeJUHEHUS

[IpenenbHbIE OHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJI: CTPOEHHUE,
¢u3nyecKre U XUMUYECKUE CBOMCTBA (PEAKIIMY C aKTUBHBIMU METAJUIAMH,
raJIor€HOBOJIOPOJaMH, TOpPEHHUE), NpUMEHEeHHe. BoaopoaHble CBs3U
MEXKJy MOJIEKYJIaMH CHOUPTOB. JlelicTBME MeETaHOJla W JTaHOJIA Ha
OpraHu3M YEJOBEKa.

MHOroaToMHbl€ CIUPTHI. DTUICHIJIMKOIb W INIMLIEPUH: CTPOCHUE,
¢u3nyecKkue U XMMHUYECKUE CBOMCTBA (B3aMMOJEUCTBUE CO IIEIOYHBIMU
METaJUlaMH, KadyeCTBEHHAsh pEaklUus Ha MHOTOAaTOMHBIE CIUPTHI).
JlelicTBUE Ha oOpraHu3M 4YejoBeka. [IpuMeHeHue riaMuepuHa W
STUJICHIJIUKOJISL.

®deHo: CTPOCHHUE MOJIEKYJIbI, (PU3UUYECKHUE U XMMHUYECKHE CBOMCTBA.
Tokcuunocts (penona. [lpumenenue penona.




Anpnerusibl U kemousvl. POpMaANBAETHI, AUECTAIBIETU: CTPOEHUE,
buznueckne W XUMHYECKHE CBOWCTBAa (pEakIUU OKHUCICHUS U
BOCCTaHOBJICHUS, KAYECTBEHHBIE PEAKIIUH), TOJTyYECHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TIpe/ieNIbHbIE KapOOHOBBIE KUCIOTHI. MypaBbuHAs U
YKCYCHasi KHCIJIOTBL: CTPOEHHE, (PU3MYECKHEe M XHUMHYECKUE CBOMCTBA
(cBoiicTBa, OOmMKE M KiIacca KHUCIOT, PEaKIus OSTEepUPUKAINN),
noylydyeHue M npuMeHeHue. CTeapuHOBasi U OJEUHOBAs KHUCIOTHI Kak
MIPEACTABUTENM BBICIIUX KapOOHOBBIX KMCIOT. MbUIa KaK COJM BBICIIMX
KapOOHOBBIX KUCIIOT, UX MOIOILIEE ACHCTBHUE.

Cnoxuele d3Qupel Kak MPOU3BOJIHBIE KAapOOHOBBIX  KHUCIOT.
I'upponus cnoxubix 3¢upoB. Kupel. I'maponus xupos. IIpumeHeHue
AKUPOB. bronornueckas poJib )KUPOB.

VYrieBoapl: cocraB, KiacCU(pUKAIMS YIJIEBOJAOB (MOHO-, IU- H
noscaxapuabl). [1oko3a — mpocTedmii MoHOcaxapua: OCOOEHHOCTH
CTPOCHHSI  MOJIEKYJbl, (U3NYECKHE U  XHUMHYECKHE  CBOWCTBA
(B3aumogeiicteue ¢ ruapokcugom wmeau(Il), okucienne amMuadyHBIM
pactBopoM okcuaa cepebpa(l), BoccraHoBiIeHHE, OpPOKEHHE TIIIOKO3bI),
HaXOXJE€HWE B NpUpPOJE, NpPUMEHEHHE, OHoJoruuecKkas podib.
@ortocuHTe3. PpyKTO3a KAK U30MEP ITHOKO3BI.

Kpaxman w nemmonosa kak nOpupoaHble moauMepbl. CTpoeHue
Kpaxmaia M Ueuiono3bl. Duznyeckue u XUMHYECKUE CBOMCTBA
Kpaxmana (TUAPOJIN3, KaYECTBEHHAs PEAKIIUsI C UOJOM).

OKCHNEpUMEHTAIbHBIE ~ METOAbl  M3YYEHHS BEIIECTB M  UX
MIpEBPAILICHUIA: IIPOBEJCHNUE, HaOI0IeHUE 151 ONMCaHHE
JE€MOHCTPALIMOHHBIX ONBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIE PEAKIIUU
OJIHOATOMHBIX CHUPTOB (OoKucieHue »dtaHona okcuaoM Menu(Il)),
MHOTOATOMHBIX CIUPTOB (B3aUMOJACHCTBUE TIIMIIEPUHA C THAPOKCHUIIOM
Menu(Il)), anpaerugoB (OKHUCICHHME aMMHUAYHBIM PAacCTBOPOM OKCHJIA
cepebpa(l) m rugpoxcumom wmenu(ll), B3ammopeiicTBue Kpaxmana c
MOJIOM), TIPOBEJECHHE IMpaKkTU4YecKol palboThl: CBOICTBa pacTBOpa
YKCYCHOM KHCJIOTBI.

PacuérHble 3agaum.

Boeluucienust no ypaBHEHHIO XUMUYECKOUN peakuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOHOTO BEIIECTBA WM MPOAYKTa PEAKLUU 110 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OIHOIO M3 MCXOAHBIX BEIECTB WIH
MIPOJIYKTOB PEAKIIUN).

A3oTrcoaeprkane OpraHu4eckue COeIMHEHHUS.



AMUHOKUCIOTBI Kak amM(OTEepHbIE OPTraHUYECKUE COCIUHEHUSI.
®usznyeckre M XHWMHUYECKHE CBOMCTBA aMUHOKHUCIOT (Ha IpUMEpe
riuuuHa). buonoruueckoe 3HaueHne aMuHOKUCIIOT. [lenTuapt.

benku Kak MpUPOIHBIE  BBICOKOMOJIEKYJISIPHBIE — COEIMHEHMS.
[lepBuuHas, BTOpHYHAs M TPETUYHAS CTPYKTypa OEIKOB. XUMHUYECKHE
CBOMCTBa O€IKOB: TMAPOIN3, JACHATypalus, KaueCTBEHHbIE PEaKIMU Ha
Oenku.

OKCHEPUMEHTAIIBHBIE ~ METOABl ~ M3Y4Y€HUs BEIIECTB M HX
IpeBpalleHU: HaOIIOJEHNE U ONKUCAHUE JIEMOHCTPALMOHHBIX OIBITOB:
JeHaTypanus OENKOB MMPU HATPEBaHUH, [BETHBIE PEAKIIUU OETIKOB.

BbicokoMouiekyJIsIpHbIE COeIUHECHUS

OCHOBHBIE TOHATHS XWUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHMIA:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALNHY,
CpelHsAsl  MOJeKyJsipHas  Macca. OCHOBHBIE  METOJBI  CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI — NOJINMEPHU3ALIHS u
MOJIMKOH/ICHCALIHSL.

OKCHEPUMEHTAIIBHBIE ~ METOABl ~ M3Y4YEHUs BEIIECTB M HX
IpeBpalleHUl:  O3HAKOMJIEHME C  o0pa3llaMd  OPUPOJIHBIX U
HCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAyYyKOB.

MexnpeaMeTHbIE CBS3H.

Peanmsanust MeXXnpeIMETHBIX CBA3€U IIPU U3YUEHUN OPTaHUYECKON
xumMuM B 10 Kjacce oCylIeCTBISETCS Yepe3 MCIOJb30BaHUE KaK OOLIUX
€CTECTBEHHO-HAYYHBIX IIOHATUM, TAaK MW TOHATHH, SABIISTFOLIUXCS
CUCTEMHBIMU JJIs1 OTAEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO0mme ecTecTBEHHO-HAYYHbIC MOHSATHS: SIBICHHUE, HAYYHBIN (DaKT,
TUIOTE3a, 3aKOH, TEOpus, aHajliu3, CHUHTE3, Kiaccudukams,
IIEPUOIUYHOCTB, HaOJII0/IeHUE, U3MEpPEHHUE, DKCIIEPUMEHT,
MOJEJIMPOBAHUE.

du3uka: maTtepus, SHEprus, Macca, aToM, JJIEKTPOH, MOJIEKYyJa,
HPHEPreTUUECKU YpPOBEHb, BEIIECTBO, TeJO, OOBEM, arperatHoe
COCTOSIHUE BEILIECTBA, PU3NYECKUE BEIINYUHBI U €IUHULIBI UX U3MEPEHUS.

buonorusa: kierka, opraHusMm, Ouocdepa, OOMEH BEIIECTB B
opranusme, (HOTOCHHTE3, OMOJIOTHYCCKA AKTHBHBIC BemecTBa (OCNKH,
YTIEBOJIBI, )KUPBI, PEPMEHTHI).

['eorpadusi: MuHepalibl, TOPHbIE MOPOJbI, MOJIE3HBIE MCKOMAEMBbIE,
TOIUIMBO, PECYPCHI.



TexHomorus: IMUIICBBIC IMPOAYKTBI, OCHOBbBI PpPalMOHAJIBHOI'O
IMUTaHuA, MOKIHUEC CpCACTBaA, JICKAPCTBCHHBIC KW  KOCMCTHUYCCKHUC
Inpceraparsl, MATCPUAJIbI U3 HCKYCCTBCHHBIX U CHHTCTHUYCCKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XUMHUYECKHM JIeMEHT. ATOM. Sapo aroma, n30Tonbl. DNEKTPOHHAS
0001109Ka. DHEPreTHYeCKHe YPpOBHU, OyPOBHU. ATOMHbBIE OpOUTAIH, S-,
p-, d- »anementel. OCOOCHHOCTH pacHpeneieHUs DJIEKTPOHOB TIO
opOuTaisiM B aroMax »dJIEMEHTOB TIEPBBIX YETHIPEX TEPHUOJIOB.
DnexkTpoHHasi KOH(UTYpalKsi aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuogumyeckass cUCTEMAa XUMHUYECKUX
anemeHtoB J[. M. Menneneea. CBA3b INEPUOAUYECKOTO 3aKOHA H
[Tepnoanueckoit cucrembl xuMuueckux 3yemeHtoB . Y. MenaeneeBa ¢
COBPEMEHHOM TEOpHEN CTPOCHHUS ATOMOB. 3AKOHOMEPHOCTH W3MEHEHHSI
CBOMCTB XHMMHYECKUX DJJIEMEHTOB M O00pa3yeMblX HMMH TMPOCTBIX M
CJIOKHBIX BEIIECTB IO IPYIIIAM U EpUoAaM. 3HAYEHNE NIEPUOIUIECKOTO
3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemecTBa. XUMUAYECKas CBSA3b. BUABI XUMHUYECKOU CBSI3U
(koBajJieHTHasi HEMOJIsIpHAsT W TIOJsIpHAs, HWOHHAsS, METAJUTUYecKas).
MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHON XUMHUYECKOUN CBs3M (OOMEHHBIN
U JIOHOPHO-aKUENnTOpHbIM). Bogopomnas  cBa3p.  BajleHTHOCTS.
DIIEKTPOOTPULIATENBHOCTh. (CTENeHb OKUCICHUA. VOHBL: KaTHOHBI M
AHUOHBI.

BemecTtBa MOJIEKYJIIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHHs. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAUIMYECKUX PELIETOK.
3aBHCUMOCTh CBOKCTBA BELIECTB OT TUIA KPUCTATUIMYECKON PEIIETKH.

Ilonatne o aucnepcHBIX cucTeMax. VICTHHHBIE W KOJUIOMIHBIE
pacTBOpbl. MaccoBas 101 BEILeCTBa B PaCTBOPE.

Knaccudukanus Heopranuueckux coeauHenuii. Homenknarypa
HEOPraHWYECKUX BELIECTB. [eHeTuyeckas CBA3b HEOPraHUYECKUX
BEILIECTB, IPUHAUICKAIIMX K PA3TUIHBIM KIJIACCAM.

Xumudeckas peakius. Kmaccubukamuss XUMHYECKHX PEaKIuid B
HEOPTaHWYECKOW W OPraHUYECKON XHWMHHU. 3aKOH COXPAHEHHUSI MAacChl



BEIIIECTB, 3aKOH COXPAHECHUS W MPEBPAILCHUS YHEPTUHN MPU XUMUYECKHUX
peaKIusx.

CkopocTh peakmuu, €€ 3aBUCHMOCTh OT pPa3IMYHBIX (DAKTOPOB.
OGpaTuMble peakiuu. XUMHYECKoe paBHOBecHe. DaKTOpbl, BIUSIONINE
Ha cocTosiHUE Xumuueckoro pasHoBecud. [Ipunnun Jle [laTense.

OnekTpoiauThueckas — auccorumanus. CuibHble U cja0bie
aneKTpoauThl. Cpea BOAHBIX PACTBOPOB BEILIECTB: KUCas, HEUTpaIbHasl,
IIEJIOYHAs.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHbBIC PEAKIINH.

OKCIepUMEHTaIbHBIE ~ METOJbl  W3YYEHHsS  BEIIECTB U  UX
npeBpaiieHuit: aeMoHcTpanusi Tabmui «llepuonnueckas cucrema
xumuueckux siemMeHTtoB [[. WM. MeHnneneeBa», usydeHHe MOJENIEH
KPUCTAJUTUYECKUX PEIIETOK, HaOIIFOCHHE u OITMCaHue
JEMOHCTPAIIMOHHBIX M JJA0OPAaTOPHBIX OMBITOB (Pa3JIOKEHUE TMEPOKCHIA
BOJIOPOJIa B MPUCYTCTBUHU KaTaJIM3aTOpPa, OMPEACICHUE CPEJIbl pACTBOPOB
BEIIIECTB C MOMOIIBIO YHUBEPCAILHOIO MHIAUKATOpPA, PEAKI[MU HOHHOIO
oOMeHa), MpPOBEJCHUE MPAKTHUYECKOH paboThl «BiusHHE pa3TudHBIX
(haKTOPOB Ha CKOPOCTh XUMUYCCKOU PEAKITUI.

Pacuérnbie 3anaun.

Pacuétel Mo ypaBHEHMSIM XUMHUYECKUX pPEaKIUi, B TOM YHCIE
TEPMOXUMUYECKUE PaCU€Thl, PaCUEThl C UCIOJIb30BAaHUEM TOHSATHUS
«MaccoBas JI0JIs BEIICCTBaY.

Heoprannyeckasi xumus

Hemeramnel. [lomoxenne HemeramnoB B Ilepuoandeckoil cucreme
xumudeckux anemeHToB [[. Y. MennmeneeBa u 0COOCHHOCTH CTPOCHUS
aToMoB. PU3NUYECKUE CBOMCTBA HEMETAIJIOB. AJUIOTPONHUS HEMETAJIOB
(Ha mpuMepe KUCIIopoa, cephl, pocdopa u yriaeposa).

XUMHUYECKUE CBOMCTBA BAXKHEHIIIMX HEMETAIOB (TAJIOTEHOB, CEPBHI,
azota, ¢docdopa, yriepoga W KPEeMHHUS) U HX COCAUHEHUH (OKCHIOB,
KHCJIOPOACOICPIKAIIUX KUCIIOT, BOJOPOIHBIX COSTUHECHHUI).

[IprmMeHeHne BaXKHEUIIIMX HEMETAIIOB M MX COCAUHECHUH.

Meramnbl. Ilomoxkenue wetaiwuioB B Ilepuognueckorl cucreme
xumuueckux sneMeHTtoB [[. M. MennaeneeBa. OCOOEHHOCTH CTPOEHUS
ANIEKTPOHHBIX 000J04YeK aToMoB MerauioB. OOmme ¢uznueckue
cBoiicTBa MeTauioB. CIulaBbl METAIIOB. JJEKTPOXMMHUYECKUN PsiJI
HaNpsKEHU METAJLIOB.



XUMUYECKUE CBOMCTBA BAXKHEHIIUX METAUIOB (HATpUM, Kalui,
KaJbI[U{, Mar"Hui, ajJlOMUHHUM, LHUHK, XpOM, 3>K€JIe30, Mellb) U HX
COCIMHCHUU.

OO6mue crocoObl MmoaydeHus MeTauioB. [IpuMeHeHne MeTauioB B
OBITY U TEXHUKE.

OKCNEPUMEHTAJIbHBIE ~ METOJBl ~ M3YYE€HUS  BEIIECTB H©  HUX
MIPEBPAIICHAUI: M3YYCHUE KOJUIEKINN «MeTauibl U CILIaBB», 00pas3IioB
HEMETAJVIOB, pPEIICHHE OHKCIEPUMEHTAIbHBIX 3a/1a4, HaOIIOACHUE W
OIMCaHUE JIEMOHCTPAIIMOHHBIX 51 71a00paTOPHBIX OIIBITOB
(B3auMOJEHCTBHE THUIPOKCHJA ATIOMHHHUSI C pPacTBOpaMH KHUCJIOT U
IeJI04eid, KAYECTBEHHbBIC PEAKIIMU Ha KATHOHBI METAJLJIOB).

Pacuérneie 3amaun.

Pacuérel Maccel BeliecTBa WM 00BEMA Ta30B 110 H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O00BEMY OJIHOTO M3 yYacTBYIOIIUX B
peakIy BEIIECTB, pacu€Thl Macchl (00BEMaA, KOJWYECTBA BEIECTBA)
MPOIYKTOB PEAKIIMHU, €CJIH OJTHO U3 BEIIECTB UMEET IPUMECH.

XUMHUS U )KM3Hb

Ponp xuMum B oOecrieueHUM SKOJIOTHYECKOM, SHEPreTHYeCKOr Hu
MUIIEBOM O0€30MacHOCTH, PA3BUTHU METUIMUHBL [lOHATHE O Hay4YHBIX
METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIUN.

[IpencraBnennss 06 OOMMX HAYYHBIX MPUHIIAIIAX MTPOMBIIIIICHHOTO
MOJIYYCHUS BaXKHEUIIINX BEIIECTB.

YemoBek B MHpPE BEIIECTB W MAaTECPUAIOB:  BaXHECHILINE
CTPOUTEIIBHBIE MAaTEpUallbl, KOHCTPYKIMOHHBIE MATEpHUalbl, KpPAaCKH,
CTEKJIO, KEpaMHuKa, MaTEepHUAIbl [JIs 3JICKTPOHUKH, HAHOMAaTEpPHUAJIbI,
OpraHUYeCKHe 1 MUHEPAJIbHBIC YI00pCHHMS.

XuMHsT W 3JI0pOBbE  YEJOBEKA: MpaBWja  MCMOJIb30BAHUA
JIEKapCTBEHHBIX TIPEMaparoB, IpaBuja OE30MaCHOTO HCITOJIB30BAHUS
MpenapaToB OBITOBOM XMMHUU B TTIOBCEAHEBHOM JKH3HHU.

MexrnpeaMeTHbIE CBA3H.

Peanmzanust MeXIpeaMETHBIX CBS3€H IIPU HM3YYEHUM OOIIeH u
HeopraHmdyecko xumMuu B 11 Kilacce OCyIIECTBIAETCA 4epe3
HCIIOJB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK H
MOHSTUW, SBISIOIIUXCS CUCTEMHBIMH ISl  OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI' O [IUKJIA.

OO6mue ecTecTBEHHO-HAYYHBIC TIOHATHS: HAyYHBIH (pakT, TUIIOTE3a,
3aKOH, TEOpHs, aHajdu3, CHHTE3, KiIacCu(UKaIMsI, TEPUOJIUUYHOCTD,
HaOJII0JICHHUE, SKCIIEPUMEHT, MOJICJIMPOBAHKE, U3MEPEHHUE, SIBJICHUE.



®dwusuka: Martepus, SHEPrus, Macca, aToM, 3JIEKTPOH, IPOTOH,
HEHUTPOH, WOH, W30TOIl, PaTUOAKTHBHOCTH, MOJICKYJIA, SHEPreTUYCCKUI
YpOBEHB, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHUE BEIICCTBA,
bu3nUeCcCKre BETMUNHBI U €IMHUIIBI KX U3MEPECHHSI, CKOPOCTb.

buonorus: knerka, opraHu3M, 3KocHCcTeMa, Ouocdepa, MaKpo- H
MHUKPO3JICMEHTHI, BATAMHHBI, 0OMCH BEILECTB B OPraHU3ME.

['eorpadusi: MHUHEpaJIbl, TOPHBIC IMOPOJIBI, MOJIC3HBIE MCKOTACMBbIE,
TOTUTUBO, PECYPCHI.

TexHomorus: XWUMHYECKass TPOMBINUICHHOCTb,  METaJLTypIHs,
MIPOU3BOJICTBO  CTPOMTEIBHBIX MAaTEPUAIOB, CEIbCKOXO3SHCTBEHHOEC
MPOU3BOJICTBO,  IHIIEBAs  MPOMBIILICHHOCTh,  (hapMalieBTHIeCKast
MPOMBIIIJICHHOCTh, ~ MPOU3BOJICTBO  KOCMETHYECKHX  IPENaparos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepuasoB, AJIEKTPOHHAS
MIPOMBIIIIJICHHOCTh, HAHOTEXHOJIOTHH.



[UDIAHUPYEMBIE PE3VJIBTATbI OCBOEHUA TIPOITPAMMBI 11O
XUMMM1 HA  BA3OBOM  VYPOBHE CPEAHEI'O  OBLIEI'O
OBPA30OBAHUIA

JIMYHOCTHBLIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS
OOyJaronMMuUcs TPOrpaMM CpeaHero oOmiero oOpa3oBaHHs (JTMYHOCTHBIM,
METanpeIMETHBIM U MpeaMeTHbIM). HaydHo-MeToaudecko OCHOBOM IS
pPa3pabOTKH TUTAHUPYEMBIX PE3YIbTATOB OCBOCHHS IIPOTPAMM CPEJIHETO OOIIETO
00pa30BaHUs SIBJISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOAXOI.

B cooTBeTCTBUM C CHUCTEMHO-AECSATEILHOCTHBIM IMOAXOJI0OM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHUSI MpeAMETa «XHUMHUS» HA YPOBHE CPEHETO
oO1rero 00pa3oBaHus BIIECIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHUE OOYYArONIUMUCS POCCUUCKON TPaKJAHCKOW HJIEHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIPEAEIICHUIO;

HaJMYHe MOTHUBAIMH K O0yUCHHIO;

L[EJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHUM JUYHOCTHU Ha
OCHOBE KIJIFOYEBBIX IIEHHOCTEH W HMCTOPUYECKUX Tpaauliuii 0a30BOM HayKu
XUMUH;

TOTOBHOCTh M CITOCOOHOCTH OOYYalOIIUXCS PYKOBOJCTBOBATHCS B CBOCH
JEATEeNIbHOCTU [IEHHOCTHO-CMBICJIOBBIMM YCTaHOBKaMU, MPUCYITUMHU IIETOCTHOM
CHCTEME XMMHUYECKOTO 00pa30BaHMs;

HaJU4KMe TPABOCO3HAHMS JKOJIOTHYECKON KyJIbTYphl M CHOCOOHOCTH
CTaBUTD 1IEJU U CTPOUTH )KM3HEHHBIC TUIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS MpEaMeTa «XHUMHS» JIOCTUTAIOTCS B
CAMHCTBE YYCOHOW M BOCIHTATEIHHON EATETLHOCTH B COOTBETCTBHH C
T'YMaHUCTHYCCKUMH, COITMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBECHHBIMH
IIEHHOCTSIMU U UJI€alaMi POCCUHUCKOTO TPaXkIaHCKOTO OOIIECTBA, TPUHATHIMU B
oOlIiecTBe HOPpMaMH U IIPaBUJIAMH TOBEACHUS, CIIOCOOCTBYIONIMMU ITpolieccam
CaMOIIO3HAaHUs, CaMOpPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yyJarommxcs.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUSI TMpeaMeTa «XUMHUSD» OTPAKAIOT
c(hOpPMHUPOBAHHOCTh ONBITA MO3HABATEILHOM M MPAKTUYECKON JeATEIbHOCTH
oOy4Jaronuxcsi o peayu3aii MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE
B YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS:



OCO3HaHUsI OOYYalOUIMMHCS CBOMX  KOHCTHUTYIMOHHBIX TIpaB |
00s3aHHOCTEM, YBaXKEHUS K 3aKOHY U IPABOIOPSIIKY;

IIPEACTABICHUS. O COLMAIbHBIX HOPMAaX M IIpaBUIaxX MEKIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOW MAESATENBHOCTH MNPU CO3JAHHUH
y4eOHBIX TPOEKTOB, PEIICHUH yUeOHBIX U MO3HABATEIBHBIX 33144, BBIMIOTHEHUN
XUMHUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH TMOHUMAaTh M NPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI IpYTUX MPU aHAIU3€ Pa3IMYHbIX BUJIOB YUCOHOH 1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOIIEHHUS K HCTOPUYECKOMY U HAyYHOMY HACIIEIUIO
OTEYECTBEHHOW XUMUM;

YBa)XEHUS K IPOLIECCY TBOPUECTBA B OOJIACTU TEOPUHM U IPAKTHUUECKOIO
IIPUMEHEHUSI XUMUU, OCO3HAHMSI TOTO, YTO JOCTHKECHUSI HAYKH €CTh pe3yJbTaT
JUTATENbHBIX ~ HAOMIOJCHUM, KPOIMOTIMBBIX OSKCIEPUMEHTAIBHBIX TOUCKOB,
MOCTOSIHHOT'O TPYJ1a YUYEHBIX U MPAKTHKOB;

MHTEpeca M IO3HABATEIBHBIX MOTHMBOB B IIOJYYEHHHM M IOCIEAYIOLIEM
aHaiM3e  MHpOpMAUMM O  TEPEJOBBIX  JOCTHKEHHMSIX  COBPEMEHHOM
OTEYECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOIO MTOBEJCHUS;

CHIOCOOHOCTH  OLIGHHMBAaTh CUTYyallUM, CBSI3aHHBIE C XHUMHUYECKUMU
SBJICHUSIMY, Y IPUHAMATh OCO3HAHHBIEC PELICHUS, OPUEHTUPYSACh HA MOPAJIbHO-
HPaBCTBEHHbIE HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE MOBEJEHUE U MOCTYIKHA CBOMX TOBAPUIIEH C
IIO3ULIMA HPABCTBEHHBIX M IPABOBBIX HOPM U OCO3HAHHUE MOCIEIACTBUN 3THUX
IIOCTYIIKOB;

4) popmupoBaHus KyJIbTYPbI 310POBb:

MOHMMAaHUSI IIEHHOCTEM 370pOoBOro M 0Oe€30macHoro olpasza >KHU3HU,
HEO0OXOJUMOCTH OTBETCTBEHHOI'O OTHOILIEHUSI K COOCTBEHHOMY (PU3MUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHrss MpaBuil 0€30MacHOro OOpallleHHs C BEIECTBAMH B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU JEATEIBHOCTH;

MMOHUMAHUS LIEHHOCTU TMPAaBWJ HHJIUBHAYAJIbHOTO MW KOJUIEKTUBHOIO
0€30MacHOTO MOBEACHUS B CHUTYalUsAX, YIPOXKAIOMIMX 3J0pPOBBIO M KU3HU
JIIOJICH;

OCO3HAHUS  IIOCJHEACTBHUM M HENPHUATUSA  BPEIHBIX  NPUBBIYEK
(ynorpeOseHust anKorosi, HAPKOTUKOB, KypEHHUS);



5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHHUKATUBHOM KOMIIETGHTHOCTH B  y4eOHO-HMCCIEA0BATEIIbCKOM
JESTENBbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPUECKOW W JAPYrMX BHJIAX
NeSITENbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YyYacTHE B PEHICHWU MPAKTHYCCKUX 3a]1a4d
COIIMAIbHOM HAIMPaBICHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY H3YYCHHIO MPOQECCUil Pa3IMdHOrO pojaa, B
TOM YHCJIE HA OCHOBE MPUMEHEHHUSI MPEMETHBIX 3HAHUH 110 XUMUHU;

YBaXEHUS K TPYAY, JIOJSM TPYyIa U pe3yiabTaTaM TPYJI0BOM JAESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUAYAJIbHOW TPaCKTOPHH
oOpazoBanwms, Oymymieit mpodeccnn U peanu3anud COOCTBEHHBIX KU3HCHHBIX
IJIAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMHUU, UHTEPECOB
1 TTOTpeOHOCTEH 00I111eCTBa;

6) 3K0J10rH4ecKOro BOCIIMTAHUSA:

AKOJIOTHYECKHU IIeJIeCO00Pa3HOTO OTHOIICHHS K MPHUPOE, KaK NCTOYHHUKY
CYyILIECTBOBAHMS KU3HU HA 3EMIIE;

MOHUMAaHUs TI00ATBHOTO XapaKTepa SKOJOTUYECKHX MpOOJieM, BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE TPUPOTHON U COIMATIBHON CPEIbL;

OCO3HaHUSI HEOOXOJMMOCTH HCIOJB30BaHUS JOCTHKEHUN XUMHUHU IS
PEIICHHS BOTIPOCOB PAIIMOHATIBLHOTO TPHUPOIOIIOIB30BAHNS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEI OKPYXKAIOLIEH
MIPUPOJHON Cpelie, YMEHUS TPOTHO3UPOBATh HEOIArONMPUITHBIE YKOJIOTMUECKUE
MOCJIE/ICTBUSI PETPUHUMAEMBIX JEHCTBUN U TIPEAOTBpaIIaTh UX;

HaJU4Msl PA3BUTOTO  OKOJOTUYECKOTO  MBINUICHHS, JKOJIOTHICCKOM
KYJbTYphI, OIBITA JCATEIHPHOCTH SKOJOTHYECKOW HAMPaBICHHOCTH, YMCHUS
PYKOBOJICTBOBAThCSI UMH B ITO3HABATEIIbHONW, KOMMYHUKATUBHON U COLIMATIbHOMN
MPaKTUKE, CIHOCOOHOCTM W YMEHHS AaKTHUBHO MPOTHUBOCTOSITH HJICOJIOTHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'O NO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUs CHEUPUKH XUMUU KaK HayKd, OCO3HAaHMUS €€ poiu B
(GhOopMHUPOBaHUH PAITMOHAILHOTO HAYYHOTO MBINIJICHUS, CO3JaHUH IIETOCTHOTO
MIPEACTABICHHS 00 OKPYIKAIOIIEM MHUPE KaK O €IMHCTBE TPUPOJIBI U YEIIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEM M pEIIeHUHU MPOOJIeM COXpaHEHUS
MIPUPOHOTO PABHOBECHS;

yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XHUMHH [UJII  COBPEMEHHOM
[MMBWIM3AIMN: B €€ TyMaHHCTHYCCKON HAMPaBICHHOCTH W BaXXHOW pPOJU B



CO3/IaHMM HOBOW 0a3bl MaTepuadbHOW KYyJIbTYpbI, PEHICHUH TI00aIbHBIX
po0JIeM YCTOWYHUBOTO PA3BUTHS YEIOBEUECTBA — CBHIPHEBOM, YHEPTETUICCKOM,
NUIIEBOM M DKOJOTMYECKOM O€30MacHOCTH, B pPa3BUTUM  MEIULMHBI,
00ecrevyeHnr yCIOBUM YCIEIHOr0 TpyAa U IKOJIOTUYECKH KOM(OPTHOHN KU3HU
Ka)KJ0T'0 YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON T'PAMOTHOCTH: NOHHMAHHS CYIIHOCTH METOJ/IOB
MO3HAHUS, HCMOJIb3YEMBIX B  €CTECTBEHHBIX  HAayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TIOJlydaeMble 3HAHUS [JIs aHAM3a U OOBSICHEHUS SIBICHUUN
OKPYXKAIOIIEr0 MUpa U MNPOUCXOAAIMMX B HEM HM3MEHEHMI, YMEHHMs JEaTh
00OCHOBaHHBIE 3aKIIOYEHHUS HAa OCHOBE HAYYHBIX (DAKTOB M HMMEIOIIMXCS
JAHHBIX C IIEJIbIO TIOJYYE€HHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJb30BaTh XUMHUYECKHE 3HAHUS IS
penieHus NpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K O3HAHUIO U UCCIIEN0BATEIbCKOMN 1EATEIbHOCTH;

TOTOBHOCTM U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO H
caM0o00pa30BaHNI0, K AKTHBHOMY IIOJYYEHHIO HOBBIX 3HAaHUN MO XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTSIMU;

UHTEpeca K  OCOOEHHOCTAM  TpyAa B pasnuuHbIX  cdepax

poeCCUOHATILHOM JESITEIbHOCTH.
METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbIe Pe3yiabTaThl OCBOSCHUS y4eOHOro Ipeamera «XHMUsDY
Ha YPOBHE CPEIHETO O0IIero 00pa30BaHMsI BKIIOYAIOT:

3HaUYUMbBIE 111 (OPMHPOBAHUS  MHUPOBO33PEHUS  OOYJArOIIMXCS
MEXKIUCITUTUTMHAPHBIC (MeXTIpeAMETHBIC) oOI1IeHayYHbIC MIOHATHS,
OTpaXKaroIue IEJOCTHOCTh HAyYHOW KapTHHBI MHpa U CIEHU(PUKY METOJIOB
MO3HAHUSA, MCIOJIB3YEMBIX B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO,
DHEPTHUsA, SBICHHUE, TPOIECC, CUCTEMa, HAy4YHBIA (PaKT, MPUHIUI, THIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCICAOBaHWE, HAOIIOICHHWE, W3MEpPEHHE,
AKCIIEPUMEHT U JPYTrHe);

yYHUBEPCAIbHBIC y4deOHbBIC eHCcTBUSA (mo3HaBaTeNbHBIC,
KOMMYHUKATUBHBIC, PETYJSITUBHBIC), oOecrneunBarommue (HOpMUPOBAHHE
(YHKIIMOHATIBLHOW TPAMOTHOCTH M COIIMAIBHON KOMITETCHIIUH 00YYaIOIuXCS;

CIIOCOOHOCTH 00yYaroImuXxcs HCIIOJIB30BaTh OCBOCHHBIE
MEXKJIUCIUIUTMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAIbHBIC
y4eOHBIC ICUCTBUS B MIO3HABATEIHHOW M COLIMAIBHOM MPAKTHKE.



MertanpenMeTHbIe pe3ysibTaThl OTPAXKAIOT OBJIAJEHUE YHHUBEPCATbHBIMU
y4EOHBIMU  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PETYISTUBHBIMHU
JIEUCTBUAMU.

OBiaieHNie  YHMBEpPCAJbHBIMM  Y4eOHBIMH  TO3HABATEJIbHBIMH
AeiCTBUSIMM:

1) 0a3oBble JIOrHYeCKHE TeHCTBHUSA:

CaMOCTOATENLHO  (DOpMyTHMpOBaTH H  aKTyaIM3UPOBATH  IPOOIEMY,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONPEACTATh 1IEIM JICATEIBHOCTH, 3aJlaBas IMapaMeTpPbl U KPUTEPUM HX
JOCTUKEHHUS, COOTHOCUTb PE3yJbTaThl JACATEILHOCTA C IOCTaBJICHHBIMU
LEJISIMU,

KCMOJIb30BaTh MPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIILJICHUS —
BBIJICJISIT XapaKTEPHbIC MPU3HAKKU MOHSATUN M YCTaHABJIMBATH UX B3aMMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOITUE MTOHATHS JJIs1 OOBICHEHUS OTACIBHBIX (PaKTOB
U SIBJICHUI;

BBIOMPATh OCHOBAaHWSI M KPUTEPUH IS KIacCU(UKAIIMU BEIISCTB H
XUMHUYECKUX PEaKIUii;

yCTAHABJIMBaTh IPUUYMHHO-CIICICTBEHHBIE CBSI3M MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE pACCYXIEHUSI (MHAYKTUBHbBIC, ICAYKTUBHBIC, IO
aHAJIOTUH), BBISBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEYHSI B pacCMaTPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIbI M 3aKJIFOUCHUS,

MPUMEHATh B  NPOIECCE MO3HAHUA, MCIOIB3YyEMblE B  XUMHH
CUMBOJINYECKHE  (3HAKOBBIE)  MOJIENM, MPeoO0pa3oBbIBATh  MOJICIIbHBIC
MPEACTABICHUS — XUMUYECKHUH 3HAK (CHMBOJIT) 3JIEMEHTA, XUMUYECKasi popMya,
ypaBHEHHE XUMUYECKON PEaKIMu — MPU PEIICHUH YICOHBIX MO3HABATEIIHHBIX U
MPAKTUYECKUX 3a7ad, MPUMEHITh HAa3BaHHBIE MOJEIbHBIC MPEICTABICHUS IJIs
BBISIBJICHUSI XapaKTEPHBIX TMPU3HAKOB HM3YYaEMbIX BEIIECTB U XUMHUUYECKUX
peaKuui.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMHU METOJIOB HAYYHOTO IMO3HAHMS BEILIECTB U XUMHYECKUX
peaKuii;

dbopMynupoBaTh €M W 33Jaud  WCCICIOBAHUSA, HCIIOIh30BaTh
MMOCTABJICHHBIC M CaMOCTOSITEIIPHO C(OPMYITHPOBAHHBIE BOMPOCHI B KAYECTBE
WHCTPYMEHTA MO3HAHUSA U OCHOBHI I (POPMHUPOBAHUS THIIOTE3HI 10 MPOBEPKE
MPAaBUJIBHOCTHU BBICKA3bIBAEMBIX CYKJICHU;

BJIAJICTh HAaBBIKAMU CaMOCTOATEIBLHOIO IIJITAHUPOBAHUS W MPOBEACHUS
YYEHUYECKUX OSKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HaOII0IaTh 3a



XOJIOM  TIpOLIECCa, CAMOCTOSITEIBHO  MPOTHO3UPOBATH €r0  pe3ysbTar,
dbopmynupoBaTh OOOOIIEHWS ¥ BBIBOABI OTHOCHTEIBHO JOCTOBEPHOCTH
pE3yJIbTaTOB HUCCIIEI0BAHUS, COCTABIATH OOOCHOBAHHBIN OTUET O MPOAETaHHON
pabore;

mpuoOpeTaTh OMBIT YYECHUYCCKON HCCICAOBATEILCKOM M IMPOCKTHOM
AESTeNbHOCTH, TPOSBIATh CIIOCOOHOCTh W TOTOBHOCTH K CAMOCTOSTEIHLHOMY
MIOMCKY METOJIOB PEIICHHs MPAKTHUYECKUX 3a/1ad, MPUMEHEHUIO pPa3Iu4HbIX
METO/0B ITIO3HAHUS.

3) pa6ora ¢ ungopmanmei:

OPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX HHPOpMAIUK (HAydHO-
MOMyJISIpHAsE JIUTEpPaTypa XMUMHYECKOTO COACPIKAHMS, CIPAaBOYHBIE MOCOOWS,
pecypcbl HTepHeTa), aHaTM3UpOBaTh MHPOPMALIUIO PA3IMYHBIX BUJIOB U (hopm
IIPEACTABIICHNS,  KPUTHUYECKHM  OLCHUBaTh €€  JOCTOBEPHOCTb U
HEIIPOTHUBOPEYUBOCTH;

(dbopMyIMpOBaTh 3aMPOCH U TPUMEHSTH Pa3INYHbIE METOABI IIPU MMOUCKE U
orOope wuHPOpMaAIMU, HEOOXOAMMOW MJisi BBHINOJHEHUS Y4YEOHBIX 3aaauy
OIPEICIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT UCIOJIB30BaHUS HUH(POPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUW U PA3JIMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BbIOMpaTh ONTHUMANbHYIO (OpMy MpeACTaBICHUS
uHpopMaInu (cxemsl, TpaduKh, JUarpaMmbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIONIb30BaTh HAy4YHbIM $3bIK B KauecTBE CpEACTBA INpU padboTe ¢
XUMUYECKON HuHDOpManuend: NpUMEHSITh MEXIpeAMETHbIe (pu3nueckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMyITbl, a00OpeBHATYPHI, HOMEHKIATYPY;

WCIIONIb30BaTh M MPEoOpa3OBBIBATh 3HAKOBO-CUMBOJMYECKHE CPECTBA
HarJIsiAHOCTH.

OBJageHne YHUBEPCATbLHBIMIA KOMMYHHMKATHBHBIMH J1€/iICTBUSIMU:

3aaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbl B XOJ€ JAHMaora
W/WIH TUCKYCCUH, BBICKAa3bIBaTh HJIEH, (OPMYIHMPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEIBHO BBINIOJIHEHUS NTPEIIOKEHHON 3aa4H;

BBICTYIIATh C MPE3EHTALNEN pe3yIbTaTOB MO3HABATEILHON AEATEIbHOCTH,
IIOJIyYEHHBIX CaMOCTOSITEIBHO HJIM COBMECTHO CO CBEPCTHHKAaMHU IIPU
BBIIIOJIHEHUH XHMHYECKOTO JKCIIEPUMEHTa, MPaKTUYECKOM padoThl 1O
MCCJIEI0BAHUIO CBOMCTB M3YYaeMbIX BEILIECTB, pealn3aluy y4eOHOro MpoeKTa U
(GbopMyIUpPOBaTh BBIBOJIBI 110 pe3yJbTaTaM MPOBEAEHHBIX HCCIICOBAHUN MyTEM
COTJIACOBaHUS MO3UILMH B X0/1€ OOCYKIEHHSI U 0OMEHAa MHEHUSIMU.

OBJaeHne YHUBEPCATbHBIMH PeryJSTUBHBIMHU I€iICTBUAMM:



CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYIIECTBIISTH CBOIO TO3HABATEJIbHYIO
JesITeIbHOCTh, ONpeAenss e€ Lelu M 3aJauyd, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOUMOCTH KOPPEKTUPOBATh IMpPEUlaracMblii aJrOpUTM JIEHCTBUN IpU
BBINIOJTHEHUM Y4YE€OHBIX M HCCIEIOBAaTENbCKUX 3a]ad, BbIOMpaTh Haubosiee
s deKkTuBHBINA cOcO0 WX pemIeHUs ¢ y4E€TOM IONTYYCHHs] HOBBIX 3HAHUH O
BEIIECTBaX U XUMUYECKUX PEAKITUX;

OCYLIECTBIIAITh ~ CAMOKOHTPOJb  CBOEH  JIEATENbHOCTH HAa  OCHOBE
caMOaHaJIN3a U CAMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KJIACC

IIpeameTHbIE pe3yabTaThl OCBOCHMS Kypca «OpraHuyeckas XHUMHsD)
OTPAXKAIOT:

c(OPMHPOBAHHOCTh TIPEJACTABICHUA O XUMHYECKOM COCTaBJISIOMICH
€CTECTBEHHO-HAYYHOW KAapTHHBI MHUpPA, POJM XWMHUU B IIO3HAHWUU SIBJICHHUU
Opuposbl, B (QOPMUPOBAHUU MBIIUICHUSI W  KYJIbTYpPhl JIMYHOCTH, €€
(YHKIMOHAJIBHOW IPaMOTHOCTH, HEOOXOAMMOMN MJisi PELIEHUS NPAKTHUYECKHUX
3a/lad U 3KOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIECHHS K CBOEMY 3J0pPOBBIO U
MIPUPOJHOM CPEIIE;

BJIJICHUE CUCTEMOM XMMHUYECKMX 3HAHUM, KOTOpas BKIIIOYAECT:
OCHOBOTOJIArarolue MOHATHS (XMMHUUYECKUN DJIEMEHT, aTOM, 3JIEKTPOHHas
o0o0JIouKa aToMa, MOJIEKYyJa, BaJEHTHOCTb, 3JEKTPOOTPULIATEIBHOCTD,
XUMHYECKass CBA3b, CTPYKTypHas (opmyrna (pa3BépHyTas U COKpamliéHHas),
MOJIb, MOJISIDHAasE Macca, MOJSPHBIA  O00BEM,  YIJIEPOIHBIA  CKEJET,
byHKIIMOHABHAS TPy, PAAUKAT, U30MEPHS, U30MEPBI, TOMOJIOTHUECKHH Psf,
TOMOJIOTH, YTJIEBOJOPOABI, KHUCIOPOA U a30TCOAECP)KAILME COCAUHEHHS,
MOHOMEP, NMOJUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIE COEIUHEHU);
TEOPHH U 3aKOHBI (TEOPHs CTPOEHHUS OpraHndeckux Bemects A. M. byTieposa,
3aKOH COXPAaHEHMSI MACChl BEUIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK
XUMHH; MHUPOBO33PEHYECKUE 3HAHUSA, JIeXallue B OCHOBE IIOHUMAaHUs
OPUYMHHOCTY U CHUCTEMHOCTH XUMHUYECKHMX SIBICHUH, (PaKTOJIOTUYECKUE
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYEHUH U OE30MaCHOM HCHOJIb30BAHHUH
BAKHEUILMX OPTraHWYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIbHOCTH
YEJI0BEKa;



c(hOpMHPOBAHHOCTh YMEHHUH BBISBIIATH XapaKTEPHBIC MTPU3HAKK TTOHIATHH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOIIUE MOHSATHS
MpU ONKMCAHUM COCTaBa, CTPOCHUS U IIPEBPAILCHUN OPraHUYE€CKUX COCTMHEHMUI;

c(hOpMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUUECKYI0 CUMBOJIHUKY JUIS
COCTaBJICHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOHM, COKpAIIEHHON)
GbopMyaT OpraHMYEeCKHX BEIIECTB H YPaBHEHWH XHUMHYECKUX PEaKIIui,
M3TOTaBJIMBATh MOJIEJIA MOJIEKYJI OPraHUYECKUX BEIIECTB ISl MIUTIOCTPALIUUA UX
XHMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHUH yCTaHABIMBAThH MIPUHAJICKHOCTh U3YUEHHBIX
OpPraHUYECKUX BEIIECTB MO HMX COCTAaBY M CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/TpymIie COCMWHECHHH (yTIEBOJAOPOMABI, KHUCIOPOA M a30TCOACpIKaIIue
COCIMHEHHUS, BBICOKOMOJIEKYJIIPHbIE COCJIMHEHUS), JaBaTb WM Ha3BaHHS IO
cucrematudeckor HoMeHkatype (IUPAC), a Takke IpUBOAUTH TPUBHAIbHBIC
Ha3BaHMS OTJCJIBHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOIMICH, alleTHIICH,
ATUJICHTIINKOJb, TIUIEPUH, (GeHOoII, (hopManbaern, areTanbIeTu ], MypaBbiHasA
KHCJIOTA, YKCyCHas KHCJIOTa, OJICMHOBash KHUCJIOTa, CTEApUHOBAs KHUCJIOTAa,
IIF0K03a, GPYKTO3a, Kpaxmal, eJIIr0JI03a, TIUIIUH);

c(hOpPMHUPOBAHHOCTh YMEHHS OIPEACIATh BHUIAbI XUMHUUYECKON CBS3U B
OpraHUYECKUX COCTMHEHUSAX (OIMHAPHBIC U KPaTHBIC);

c(hOpPMHPOBAHHOCT, YMCHHS TPHUMEHSTH TOJOXKCHHUS TEOPUU CTPOCHUS
opranmdecknx BemecTB A. M. bytiepoBa mis OOBSCHEHHS 3aBUCUMOCTH
CBOMCTB BEILIECTB OT HX COCTaBa W CTPOCHHUS; 3aKOH COXPAHEHHUS MAaCCHI
BCIIECTB;

c(OpMHPOBAHHOCT, YMCHHHM XapaKTepHU30BaTh COCTaB, CTPOCHHE,
($U3UYECKHE W XUMUYCCKHE CBOMCTBA TUIMYHBIX MPEACTABUTEIICH Pa3TMIHBIX
KJIACCOB OPraHMYECKHX BEIIECTB (METaH, 3TaH, STUJICH, IIPOMWICH, alleTHIICH,
Oyranuen-1,3, metunOyraauen-1,3, 6€H3071, METAHOJ, 3TAHOJ, ATUJICHTJIUKOJb,
TJIMIEPUH, PEHOJ, alleTAIbACTH]l, MypaBbUHAsI U YKCYCHAasl KUCJIOTHI, TJIFOKO3a,
Kpaxmall,  LeJUII0JI03a,  aMUHOYKCYCHas  KHUCJIOTa),  WJIIIOCTPUPOBATH
FEHETUYECKYI0 CBSI3b  MEXKJYy HHUMU ypPaBHEHUSIMH COOTBETCTBYIOIIUX
XUMHUUYECKUX PEAKIIUM ¢ UCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYII;

c(hOpMHUPOBAHHOCTH YMEHMUS XapaKTEePU30BaTh HCTOYHHUKHU
YTJIEBOJOPOAHOTO CHIPhs (He(PTh, MPUPOIHBIM Ta3, yrojib), CIHOCOOBI HX
nepepadoTKU U MPAKTUYECKOE TPUMEHEHHUE TTPOIYKTOB MepepadboTK;

c(hOpMHUPOBAHHOCTh YMEHHH IIPOBOJUTH BBIYMCICHHUS IO XHUMHUYECKUM
ypaBHEHHSAM (Macchl, 00bEMa, KOJUYECTBA UCXOJHOTO BEIIECTBA HIIM ITPOIYKTA
peakIMy IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIIIECTB WM MPOYKTOB PEAKIIUN);



c(hOpMHPOBAHHOCT, YMCHHHA BJIAJACTh CHCTEMOW 3HAHWW 00 OCHOBHBIX
METO/IaX HAYYHOTO MMO3HAHUS, UCIIOIb3YEMbIX B XUMHUHU MPU U3YUYCHUN BEIIECTB
U XUMHUYECKMX sIBICHUH  (HaONIO€HHE, HW3MEpEHue, HKCIEPHUMEHT,
MOJIETUPOBAHUE), HCIIOJIB30BAaTh CUCTEMHBIE XUMHYECKHE 3HaHMUS IS
NPUHITHS PEHICHHH B KOHKPETHBIX >KM3HEHHBIX CHUTYaIUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX PUMEHEHHUEM;

chOpMHUPOBAHHOCTh ~YMEHHUW  COONIO/IaTh  TpaBWiIa  TOJIH30BAHUS
XUMHUYECKON MOCynol M JabopaTopHbBIM OOOpYyIOBaHUEM, a TaKKe IpaBHiIa
oOpallleHusl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU MO BBIIOJHEHHUIO
71a00paTOPHBIX XUMHUUECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUHN IUJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUUN
HKCIEPUMEHT (MpEeBpalleHUsT OpPraHUMYECKUX BEIIECTB IPU HarpeBaHUH,
NOJlyY€HUE OHTHIEHA U U3YYEHHE €ro CBOWCTB, KAauECTBEHHBIC pEaKLUU
OpPraHMYECKUX BEILECTB, JEHaTypaluss OEIKOB IpU HArpeBaHUU, LIBETHbHIE
peakuuu OEIKOB) B COOTBETCTBUM C NMPABWJIAMU TEXHUKH O€30MACHOCTU MPHU
oOpalieHn ¢ BEIEeCTBaMH M JIA0OPATOPHBIM OOOpPYAOBAHUEM, MPEICTABIATH
pe3ysbTaThl XMMUYECKOTO HSKCIEpUMEHTa B (QoOpMe 3alliCu ypaBHEHUU
COOTBETCTBYIOILIUX peakuuid U (QOpMYyJIUpOBaTh BBIBOJbI Ha OCHOBE 3THUX
pe3yJIbTaToB;

c(hOpMHUPOBAHHOCTh YMEHHUI KPUTHYECKH aHAJIU3UPOBATH XHMHUYECKYIO
uH(pOpMaIMIO, TMOIy4YaeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHdopmaruu, HTEpHET U Apyrux);

cOPMUPOBAHHOCTh ~YMEHUH coOOJIOAaTh MpaBuUjia  IKOJOTUYECKU
L[EJIECOO0PA3HOro MOBEACHUS B OBITY W TPYIOBOM NEATEIBHOCTH B LEJAX
COXpaHEHUsI CBOETO 370POBbS U OKPYKAIOIIEH NPUPOAHON Cpebl, OCO3HABATH
OMAaCHOCTb BO3/JCHCTBUS Ha JKUBbIE OPraHU3MBbI ONPEAEIEHHBIX OPraHMYECKUX
BELIECTB, MOHUMas cMbic nokasarens [1/IK, noscHaTs Ha npuMepax crocoObl
YMEHBIIICHUS U TPEJOTBPAIICHHUS WX BPETHOTO BO3JCHCTBUS HA OpPraHU3M
YeJI0BEKa;

11 00Y4arOIIMUXCsl C OTPaHUYEHHBIMU BO3MOXKHOCTSIMH 3710POBbsI: YMEHUE
NPUMEHSTh 3HaHHUS 00 OCHOBHBIX JOCTYIHBIX METOJaXx MO3HAHUS BELIECTB U
XUMHUYECKUX SIBICHUI;

JUISL CHENbIX W CHA0OBUASIIMX OOYYarolIUMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3Hauenuid JI. bBpaiinmg nmnos  3amucu
XUMHUYECKUX POpMYJI.

11 KIIACC



[IpeameTHBIC pE3yNbTaThl OCBOCHHS Kypca «OOImas u HeopraHudecKas
XUMHUSD» OTPaXKaroT:

c(hOpMHUPOBAHHOCTh NPEACTABICHUM: O XHUMHUYECKOM COCTaBJISIOIICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHpPA, POJIM XWMHUM B TIO3HAHUU SIBJICHUU
NpUPOAL, B (OPMHPOBAHWM MBINIICHUS W KYJIbTYpbl JIMYHOCTH, €&
(YHKIIMOHATBLHON TPAMOTHOCTH, HEOOXOAMMOW Uil PEIICHHS TPAKTHICCKUX
3a1a4 M SKOJOTMYECKU OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBBIO U
IPUPOJTHOM CPEAE;

BJIQJICHUE CHUCTEMOM XUMMYECKUX 3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIINAE TOHATHS (XUMHYECKHH AJIEMEHT, aTOM, M30ToIl, S-, p-, d-
AIIEKTPOHHBIE OpPOWTATM aTOMOB, WOH, MOJIEKYJIa, MOJb, MOJISIPHBIA OO0BEM,
BAJICHTHOCTh, JJIEKTPOOTPHUIIATEIIBHOCTh, CTEICHb OKHCICHUS, XUMHUYECKas
CBsI3b (KOBaJICHTHAs, HOHHAs, METAJUIMYECKasi, BOJIOPOJIHAS), KPUCTAIUITMYECKas
pEIIETKA, TUIIBI XUMUYECKUX PEAKIIUM, PACTBOP, AJIECKTPOJIUTHI, HEAJICKTPOJIUTHI,
AJIEKTPOJINTUYECKAS JUCCOLMALINS, OKHUCIUTEIb, BOCCTAHOBHUTEIbL, CKOPOCTH
XUMUYECKON peakiuu, XMMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJICKTPOJIUTUYECKOU Auccouanuy, nepuoandeckuii 3akod . . Menneneena,
3aKOH COXPAHECHUS MacCChl BEIIECTB, 3aKOH COXPAaHCHUA W IPEBPAIICHUS
SHEPIruM MPH XUMHYECKUX PEAKIHIX), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3BIK
XMMHWHU, MUPOBO33PCHUECKHE 3HAHWS, JIeKAIME B OCHOBE ITOHUMAaHHUS
MPUYUHHOCTA M CHUCTEMHOCTH XHUMHUYECKUX SIBJICHUU, (HaKTOJIOTHUECKUE
CBEJICHHS O CBOMCTBAax, COCTaBe, MOJYYCHHU M OE30MAaCHOM HCMOJIb30BaHUM
BOKHEHUIIIMX HEOPTraHUYECKUX BEIICCTB B OBITY U MPAKTUUCCKOU JEATCIbHOCTH
YeJI0BEKa;

c(hOpMHPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHbBIC MTPU3HAKK IMOHIATHH,
YCTaHABJIMBATh MX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE IOHSATHS
MPYU OTIMCAHUHU HEOPTaHWYECKHUX BEIIECCTB U UX MPEBPACHUM;

c(hOpMHPOBAHHOCTh YMEHHUI HCIOJB30BaTh XUMHYECCKYIO CUMBOJIMKY IS
cocTaBleHUs (QOpPMYyNT BEIIECTB W YpPAaBHEHUH XUMHUYECKHUX PEaKIui,
cucrematuieckytro HomeHkinatypy (IUPAC) wu TpuBManbHbIE Ha3BaHUSA
OT/ICJIbHBIX HEOPTraHWYECKUX BeIeCTB (yrapHbIi ras, yrieKuciblii ra3, aMMHUaK,
raméHas U3BeCTh, HeTalIéHas U3BECTh, IIUThEBas COJa, TUPUT U IPYTHE);

c(hOPMHPOBAHHOCT, YMEHHUU OMNPEACNIITh BaJCHTHOCTh U  CTCIICHb
OKHCJICHUSI XUMHYECKHX 3JIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BHU]I
XUMHUYECKON CBS3M (KOBaJCHTHAs, MOHHAs, METaJUIMYEcKas, BOJOPOJHAs) B
COCIMHCHUAX, THUN KPUCTAUIMYECKOW PEIIETKH KOHKPETHOrO BEIIECTBA
(aTomHas1, MOJIEKYJIIpHAsl, HOHHAs, METAJZTNYECKas ), XapaKTep CPeabl B BOJTHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHNU;



c(hOpMHPOBAHHOCTh YMEHHUM yCTaHAaBJIMBATh MPUHAJIJICAKHOCTh
HEOPTraHWYECKUX BEIIECTB MO WX COCTaBYy K OMPEACIEHHOMY KIAcCy/Tpymie
COEIMHEHUM (ITPOCTHIE BEIECTBA — METAILIBI K HEMETAJLJIbI, OKCUJIbI, OCHOBAHUA,
KHUCIIOTBI, aM(pOTEepHBIE TUAPOKCUJIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHH PACKPBIBATH CMBICI TIEPHOIUICCKOTO 3aKOHA
J. W. MenaeneeBa U JAEMOHCTPUPOBATh €r0  CHUCTEMATHU3HPYIOLIYIO,
O0OBSICHUTEIBLHYIO U IPOrHOCTUYECKYIO (PYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHMM XapaKTEpHU30BaTh DSJIECKTPOHHOE CTPOCHHUE
aTOMOB XHMMHUYECKHX »3yeMeHTOB |—4 mnepuonoB Ileprognyeckoil cHUCTEMBI
xumudeckux anemeHToB JI. M. MeHmeneeBa, UCMONB3ysl MOHATHS «S-, p-, d-
AJIEKTPOHHBIE  OpOUTAIN»,  «IHEPreTHUUYECKUE  YPOBHU»,  OOBICHATH
3aKOHOMEPHOCTM H3MEHEHHUSI CBOICTB XHMMHUYECKHX D3JIEMEHTOB H HX
COEAMHEHUN MO mepuoaaMm u rpynnam llepruoandeckoil cuCTeMbl XUMUYECKUX
anemeHToB [l. 1. MeHnaeneena;

c(hOPMHPOBAHHOCT, yMEHUH XapaKTepH30BaTh (OMHCHIBATH) OOIIHE
XUMUYECKUE CBOMCTBA HEOPraHMYECKUX BEHIECTB PAa3JIMYHBIX KJIACCOB,
MOATBEPAKAATh CYIIECTBOBAHUE F€HETUYECKOUN CBSI3M MEXKIY HEOPraHMYECKUMHU
BEILIECTBAMH C MOMOIIBIO YPABHEHU COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTh YMEHUS KIaCCUPUIIUPOBATH XUMUYECKUE PEAKIINH 110
pPa3JIMUHBIM MPU3HAKaM (YKCITY U COCTaBy PEarupyrolIuX BEIIECTB, TEILLIOBOMY
ahdexTy peakiuu, U3MEHEHUIO CTETICHEH OKUCICHUS 3JIEMEHTOB, 00paTUMOCTH
peaKIfM, y9acTUIO KaTaanu3aTropa);

c(hOpMHUPOBAHHOCTh YMEHUI COCTABJISATh YPABHEHUS PEAKIIMM pa3InYHBIX
TUTIOB, TIOJHBIE W COKpAMEHHBIC ypaBHEHUS pEaKIMii HMOHHOTO OOMEHa,
YUYUTBIBas YCIOBUS, P KOTOPBIX 3TU PEAKIIUU UYT 10 KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHUI MPOBOAUTH PEAKIMH, MOATBEPKIAOIINE
KAQueCTBEHHBII COCTaB PA3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pPAacClO3HABATH
ONBITHBIM  NYTEM  HOHBI, TMPUCYTCTBYIOIIME B  BOJHBIX  PacTBOpax
HEOPraHUYECKUX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHUM PACKPHIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUN IOCPEJCTBOM COCTABIICHHS 3JEKTPOHHOIO
OaslaHca ATUX PEeaKIINii;

c(OPMHPOBAHHOCT, yMEHUH  OOBSICHATH  3aBUCUMOCTh  CKOPOCTH
XUMUYECKON peakiuu OT pPa3JudyHbIX (PAKTOPOB; XapakTep CMEUICHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIIHETO BO3JCHCTBUS (TPUHITUIT
Jle laTenne);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHWMUUYECKHE IPOIECCHI,
JIeXKalMe B OCHOBE MPOMBIIICHHOTO MOJYYEeHUSI CEPHOU KHUCIIOTHI, aMMHaKa, a



Takke cHOPMHUPOBAHHOCTH MPEICTABICHUM 00 OOIIMX HAyYHBIX MPUHIUNAX U
HKOJIOTHYECKUX MPoOIeMax XUMHIECKOTO PON3BOICTBA;

c(OPMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUUCIECHUS C UCIOJIb30BAHUEM
MOHSTHSI «MAccoBasi 0JIs1 BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIIECHUN ra30B
Opy XUMHYECKHX pEaKIMIX, MacChl BeEIIeCTBA HIM O00BbEMa Ta30oB IO
U3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WIM O0bEMY OJHOrO U3
YYaCTBYIOIIMX B pPEaKIMU BEUIECTB, TEIUIOBOrO 3(Qekra peaknu Ha OCHOBE
3aKOHOB COXPaHEHUSI MacChl BEUIECTB, IPEBPALLEHUS U COXPAaHEHUS SHEPTUH;

cOPMUPOBAHHOCTh ~YMEHHUH  COONIIOJaTh  MpaBWiia  MOJIb30BaHUS
XUMHUYECKON MOCy/Iol W 1abopaTopHBIM OOOpYyIOBaHMEM, a TakKe IpaBHiIa
oOpallleHus1 C BEIIECTBAMUA B COOTBETCTBUU C MHCTPYKIIUSMU TIO BBITIOTHEHHUIO
71a00PaTOPHBIX XUMUUECKUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHUHN IUJIAHUPOBAThb M BBINOJIHITH XUMHUYECKUUN
HKCIIEPUMEHT (pa3ioKeHue NePOKCHIa BOJAOPOa B IPUCYTCTBUH KaTalu3aTopa,
OIIpEJIe]IEHuEe CpPeabl PAcTBOPOB BEIIECTB C IOMOIIbIO YHHUBEPCAIHLHOIO
WHANKATOpa, BJIHUSHUE pPAa3INYHBIX (PAKTOPOB Ha CKOPOCTh XHUMHUYECKOH
peaxkiuy, peakiuy HOHHOrO OOMEHa, KAa4eCTBEHHbIE PEaKIUH Ha CyibQart-,
KapOOHaT- U  XJIOPUIA-aHMOHBL, HA  KAaTHOH  aMMOHMs,  peIlIeHue
HKCIIEPUMEHTAJbHBIX 3a7ady 1o TemMaM «Mertamiby u  «Hemeramne»y) B
COOTBETCTBUHM C TMpaBWJIAMU TEXHUKH O€30MacHOCTH Tpu OOpalieHuu C
BEIIECTBAMH M JIaOOpaTOPHBIM O0O0OPYAOBAHHMEM, MPEACTABIATh PE3YyIbTAThI
XUMHUYECKOTO IKCIEPUMEHTa B (JOpME 3alMCHU YPaBHEHUU COOTBETCTBYIOIIHUX
peaxkuuii 1 GOpMyIMPOBATH BBIBOJbI HA OCHOBE 3THUX PE3YJbTATOB;

c(hOpMHUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAJIU3UPOBATH XHMHUYECKYIO
uH(pOpMaMIO, TMOIy4YaeMyl0 M3 pPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHHKaH, UHTEpHET U ApyTux);

c(OPMUPOBAHHOCTh ~YMEHUH coOOJIOAaTh MpaBuUjia  IKOJOTUYECKU
L[EJIECOO0PA3HOro MOBEACHUS B OBITY W TPYIOBOM NEATEIBHOCTH B LEJAX
COXpPAHEHMs CBOETO 3/10pPOBbSl M OKpYXKarollel MpUpOIHON Cpesbl, 0CO3HABAThH
OMAaCHOCTb BO3ACHCTBUS Ha >KUBBIE OPraHU3MbI OINpPEACIEHHBIX BELIECTB,
noHuMast cmbicia mnokazatens [IJIK, mnoscHATe Ha mpumepax CcHocoObl
YMEHBILIEHUSI M TPEAOTBPAILlEHUs UX BPEAHOIO BO3JCHCTBHUS Ha OpPraHU3M
YeJI0BEKa,

U1 00YYarOIIUXCS C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI: YMEHHUE
IPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJax MO3HAHUS BELIECTB U
XUMHUYECKUX SIBJICHUI;



JUISL CIENbIX W CJIA0OBUASIIMX OOYyYarolMUXCs: YMEHHE HCIOIb30BaTh
penbedHO-TOUCUHYI0 cucTeMy oOo3Hauenuid JI. bBpaiinmg nns  3amucu
XUMHUYECKUX (GOpMyII.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoimuecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
Ne n/m Kontpoasn | IlpakTnyeck
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
ble padoThI ue padboThbl
pecypchl
Pa3znen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMUM
[IpenmeT opraHMYECKON XUMHUH.
1.1 Teopust cTpOEHUS OPraHUYECKUX 3
coenuHeHuit A. M. bytneposa
Hroro no pazneny 3
Pa3znen 2. YriaeBoaopoanbl
2.1 [IpenenbHbIC YrIeBOAOPOABI — aJTKAHBI 2
29 HenpenenbHbie yraeBogopoabl: 6 |
' AJIKEHBI, AJIKAJIMEHbI, aJIKUHBI
2.3 ApomaTuiecKkue yrieBogopoabl 2
24 [IpupoHbIE HCTOYHHUKHU 3 |
' YIJIEBOIOPOAOB U UX IepepadoTKa
Wroro no pazneny 13

Paznen 3. Kuciopojaconep:kaiiue opranndeckue coeTHHeHHsI

3.1

Cnuptsl. ®enon

3

3.2

Anpnerunsl. KapOoHOBBIE KHCTIOTHI.
Crnosxuble 3¢upsbl

7




33 YrieBoib 3
Wroro no pazneny 13
Pasnen 4. A3oTcoaep:kamme opraHuyeckue coelMHeHUus

4.1 AMMHBL. AMUHOKHUCIIOTHI. benku 3
Hroro no pazueny 3
Pa3zaea S. BbicokomoJieKy/JIsIpHbIE COeINHEHUSA

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KVIACC

KosmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/mn KonTtpoubn IIpakTHyeck
NporpamMmsbl Bcero o0pa3oBaTejibHbIE
ble padoThbI ue padoThbl pecypesI
Pa3znen 1. Teopernueckue 0CHOBBI XUMUH
Crpoenue aromoB. [lepuonnyeckuit
11 3akoH u [lepronnueckas cucrema 3
' XMUMHUYECKHX d1emenTos 1. 1.
Menpeneena
12 Crpoenue Bemectsa. MHOroobpasue 4
' BEIIECTB
1.3 XUMUYECKUE Peakiuu 6 1 1
Hroro no pazueny 13
Pa3nen 2. Heoprannueckas xumMusi
2.1 Meraibl 1
2.2 Hewmeramibl 1 1
23 CBsi3p HEOPTaHUYECKUX U OPTraHUYECKHUX )
' BEILIECTB
Uroro no pazneny 17
Pa3znen 3. Xumus v :Ku3Hb
3.1 XUMUSA U )KU3Hb 4




Hroro no pasaciny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







HOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

KoauuecTBo yacos 1 DJIeKTPOHHBIE

ara

Ne Kontposs | IpakTtuyec uuppossie

Tema ypoka H3Y4YeH

n/n Bcero HbIe KHe o0pa3oBaTeib
ust

padoThI padoThbI HbIE pecypcsl

[IpeameT opraHn4eckoi XuMuH, eé
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopus cTpOCHHS OPraHUYECKUX
2 coenuHennii A. M. bytieposa, €€ OCHOBHbIE 1
IMOJIOKEHUS

[IpencraBnenue o kinaccuuxanuu
opraHnuueckux pemiectB. Homenknarypa
(cucremaTuyeckas) U TPUBHAIbHBIC
Ha3BaHUS OPTaHUYECKUX BEIECTB

AnKaHBI: COCTaB U CTPOCHHUC,
TOMOJIOTHUYECKUI paa

Meran u 3TaH — OpocTenime
MPECTAaBUTENN AJTKAHOB

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1

DTUJIEH U IPOMUIEH — MpOoCTeilne
MIPE/ICTABUTENN ATKEHOB

[Tpaktuueckas paborta Ne 1. «Ilomyuenue
STHJICHA U U3yYEHUE eT0 CBONCTBY

9 Anxanuensl. byraguen-1,3 u 1




MetunOytanuen-1,3. [lonyuenune
CHHTETHYECKOTO KaydyKa M PE3UHBI

AJIKMHBI: COCTaB 1 0COOEHHOCTH CTPOCHHUA,

10 TOMOJIOTHYECKUH psifl. ALIETHIICH —
MPOCTEHUIINIA TPEACTABUTEH AIIKHHOB

1 Brruncnenus mo ypaBHEHUIO XUMHUECKOM
peaku

12 ApeHsl: 6eH301 U TOITY0d. TOKCHYHOCTh
apeHOB

13 ['eneTnyeckas CBsI3b yIieBOJOPOIOB,
MPUHAISKANUX K PA3TMYHBIM KJIaccaM
[IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB:

14 MPUPOIHBIN ra3 U NOMyTHbIE HEPTIHBIC
ra3el, He()Th U MPOIYKTHI €€ TIepepaboTKu
[IpupoaHbIe HCTOYHUKH YTIEBOJAOPOIOB:

15 MPUPOIHBIN ra3 U NOMyTHBIE HEPTIHBIC
ra3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

16 KonTponbHas pabota no pazaeny
«YTIeBOAOPOIBI

17 [IpenenbHble OTHOATOMHBIE CTIUPTHI:
MeTaHoJ 1 3Tano. Bomopoanas cBs3b

18 MHOroaToMHbI€ CIIUPTHI: ATHJICHTITUKOJIb U
TJIMIIEPUH

19 @DeHo: CTPOCHUE MOJIEKYJIbI, PUINYECKUE U
XUMUYECKHUE CBOWCTBA, IPUMCHCHHE

20 Anpaeruapl: GopMalibIeTU I U




aleTalbaerua. ALIETOH

21

OI[HOOCHOBHLIG npCacC/IbHBIC Kap6OHOBBIe
KHCJIIOTBI: MypaBbUHAsA U YKCyCHasl

22

[IpaxTuueckas padora Ne 2. «CBoiicTBa
pacTBopa YKCyCHOMN KHCIOTBDY

23

CTeapI/IHOBaﬂ 1 OJICMHOBAas1 KHMCJIOTHI, KaK
NpeACTAaBUTCIIN BBICIINX Kap6OHOBI)IX
KHUCJIOT

24

Mp11a KaK COJIX BBICHIMX Kap6OHOBI>IX
KHCJIOT, UX MOIOLIECC JEUCTBUEC

25

Crnosxubie 3¢upbl Kak MPOU3BOIHBIE
KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIOKHBIX

a¢upoB

26

XKupsl: ruponau3, npuMeHeHue,
OuoI0rHYecKas poib )KUPOB

27

VYrineBoabl: cocTaB, KjIacCU(PUKALUS.
Baxxneiimme npeacTaBuTeNN: TIIOK03a,
bpykTo3a, caxapo3a

28

Kpaxmai u nemirono3a Kak NpupoHbie
MIOJINMEPDI

29

KontposbHas paboTa 1o paszeny
«Kucnopojcoaepxaiipe oOpraHu4ecKue
coeauHeHus»/ Beepoccuiickas mpoBepoyHast
pabora

30

OO11as XxapaKTepUCTHUKA a30TCOIePIKALTIX
OpraHMyecKux coeanHenuii / Beepoccuiickas




npoBepouHas paboTa

31 AMUHBI: METUJIAMHUH U aHUJIUH

AMWHOKHCIIOTHI KaKk aM(OTepHBIE
OpPraHUYeCKUE COCTUHEHHUS, UX

32 onomornueckoe 3Hadenue. I[lenruasl. benku
KaK TPUPO/THBIC BEICOKOMOJIEKYJISIPHBIC

COETMHEHUS

1 OCHOBHBIE TIOHSTHS XUMHHU !
BBICOKOMOJICKYJIIPHBIX COCTMHEHUI
OCHOBHBIE METOJIBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1

[InmacTmaccel, KaydyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaunuecTBo 4acoB

Kontpoa
Bceero bHbIE
padoThbI

IIpakTrue
CKHe
padoThbI

JlaTa
usyue
HHS

DJIEeKTPOHHbIE
nugposbie
o0pa3oBarteib
HbIe pecypchl

XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(HUTypanus aTOMOB

[Tepnonuueckuii 3akoH u [leproanyeckas
CHCTEeMa XUMHYECKUX d1eMeHToB /1. U.
MenpeneeBa, X CBSI3b C COBPEMEHHOM
TEOpUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMUYECKHUX DJIEMEHTOB M UX COCTMHCHHH I10
rpynmnam u nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
xumuueckux anemenToB /(.M. MeHneneena B
pPa3BUTHHU HAYKHU

Crpoenue BemecTBa. XUMUYECKasi CBS3b, €€
BUbI; MEXaHU3MbI O6paSOBaHI/I$I KOBAJICHTHOM
cBa3u. Bogoponnas cBs3b

BaneHTHOCTB. DIIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okuciieHus. Bemectsa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

ITonstue o AUCIICPCHBIX CUCTCMaAX. Hctunneie




Y KOJUIOMJHBIE pacTBOPBI. MaccoBas 101
BEILIECTBA B pacTBOpE

KJ'IaCCI/I(bI/IKaI_[I/IH W HOMCHKJIATypa
HCOPIraHUYCCKUX coequHeHui. I'eHeTnueckas
CBA3b HCOPTaHUYCCKHUX BCIICCTB, PA3JIMYHBIX
KJI1aCCOB

Knaccudukanmss XaMHUUECKUX PEakiuii B
HEOPraHWYECKOW M OpraHUuYeCKON XMMHUH.
3aKOH COXpaHEHHMs MacChl BEIIECTB; 3aKOH
COXpaHEHHUS U MPEBPAIICHUS YIHEPTUU TTPU
XUMUYECKHUX PEAKIUIX

Cxkopoctb peakiuu. OOpaTuMble peakiuu.
XUMHYECKOE paBHOBECHE

10

[TpakTrueckas paborta Ne 1. «BrnusiHue
pa3anyYHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKinm»

11

DneKTpoauTHYecKas aquccoruanys. [lonstue o
BOZIOpOAHOM Tokazatene (pH) pactBopa.
Peakmuu nonHoro oomena. ['uaponms
OPraHUYeCKUX U HEOPraHMUECKUX BEIIECTB

12

OKHCITUTEITEHO-BOCCTAHOBUTEILHBIC PEAKITHH.
[TonsaTue 06 AMeKTpoIH3e paciiaBoB U
pacTBOPOB coJiei

13

KontponbHas paboTa mo pazaeny
((TGOpGTI/I‘-IeCKI/Ie OCHOBBI XUMHUIN))

14

Merauibl, ux nosnoxenue B [leproanueckoit




CHUCTEME XMMUYECKUX 3i1eMeHToB /. .
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
aToMoB. O0mue Gu3ndecKue CBOWCTBA
METaJLIOB

CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH P

15 HaIPSHKEHUN METAJIOB
XHUMHYECKHE CBOMCTBA Ba)KHEHUIIINX METAJIJIOB

16 (HaTpuii, KWK, KaJIbIIUA, MarHuH,
QTIOMUHHK) U UX COCTMHCHHM

17 XUMHUYECKUE CBOMCTBA XpOMa, MEJU U UX
COE€IMHEHUN

13 XuMHYeCcKHe CBOMCTBA IIMHKA, JKele3a U UX
COCIUHCHHI
[IpakTuueckas padora Ne 2. "Pemienue

19 AKCIIEPUMEHTAIBHBIX 3a7a4 0 TEME
«MeTtauiei»"
Hewmetannsl, ux nonoxxenue B [lepuoauueckoi

20 CHCTEME XUMHYCCKHUX deMeHToB /I, U.
MeHneneeBa 1 0COOEHHOCTH CTPOSHHUS aTOMOB
dus3nyeckue CBOMCTBA HEMETAIIOB.

21 AnoTponusi HeMeTauIoB (Ha IpuUMepe
KHCITI0po/ia, cephl, hocdopa u yriaepoza)

” XUMHUYECKUE CBOMCTBA raJOr€HOB, CEPbl U UX
COEeIMHEHUN

” XuMHUYecKue CBOMCTBa a30Ta, hochopa u ux

COEIUHEHUI




24

XHUMHUYECKUE CBOMCTBA yriepoa, KPEMHHUS U
UX COeIUHEHUN

25

[IpruMeHeHne BaKHEUIIINX HEMETAVIOB U UX
COEeIMHEHUN

26

O000111eHNEe U CUCTEMATH3AIM 3HAHUH 110
teMe «Hemeramnely. BeruucieHus mo
YpaBHEHUSAM XUMHUYECKHUX PEaKIHil 1
TEPMOXHUMHYCCKHUE PACUETHI

27

[IpakTuueckas padora Ne 3. «Pemenue
HKCIEPUMEHTAJIBHBIX 3aa4 110 TeEME
"Hemeranmisl"»

28

KontponbHas pabota mo teMam «MeTauib u
«Hewmeramibny

29

HGOpFaHquCKI/Ie N OPraHUYCCKUEC KUCIIOTHI.
HGOpFaHquCKI/Ie 1 OPraHUYCCKHUEC OCHOBAHUA

30

AMoTepHbIe HEOpraHUYeCcKue U
opranuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPTraHUYECKUX
BEIIIECTB

31

Ponp xumuu B odecrieueHuH SKOHOFquCKOﬁ,
3HepFeTquCKOﬁ U TIHIEBOM 6630HaCHOCTI/I,
Pa3sBUTUU MCOAUTTUHBI

32

[TpencraBienust 06 0OIIMX HAYUHBIX
NPUHIUITAX POMBIIUICHHOTO TIOJTY4YCHUS
BaKHEMIIINX BEIECTB

33

YenoBek B MHUPE BCIICCTB U MAaTCPHUAJIOB




34

XHUMHMS U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







HPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA3OBATEJBHOM
IHPOI'PAMMBbI

10 KJIACC

Kon
nposepsi
eMOoro
pe3yabT
ara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMBbl CpeIHero 00mero o0pa3oBaHus

Teopernueckre OCHOBBI OPraHU4ECKOM XUMHUU

1.1

CdopmMupoBaHHOCTB IIPEICTaBICHUN 0 XUMHUYECKON
COCTaBJISOLIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIU XUMUU
B TIO3HAHUM SIBIICHUH MPHUPOJBI, B (OPMHUPOBAHUU MBIIUICHUS U
KyJbTYpbl ~ JUYHOCTH, €€ (YHKIMOHAJIBHOW TI'PaMOTHOCTH,
HEOO0XOIMMOM ISl peLIeHNs MPAKTUYECKUX 3aJjau U SKOJIOTHUECKU
000CHOBAHHOI'O OTHOILEHHUS K CBOEMY 3[0pPOBBIO M TNPUPOIHOU

cpene

1.2

Bnagenue cucremMoil XMMUYECKMX 3HAHHUM, KOTOpAas BKIIOYAET:
OCHOBOIIOJIararoIme MTOHATHS (Monexyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIIBHOCTh, CTENEHb OKUCICHHS, XHUMHYECKas
CBSI3b, MOJIb, MOJISIpHAs Macca, MOJISIPHBIM OOBEM, YIrIIepOIHBII
cKeleT, GyHKIIMOHANIbHAS TPYIINa, pagnuKall, U30MEepHUs, U30MEDPHI,
TOMOJIOTUYECKUI psAZl, TOMOJIOTH, YIJI€BOAOPOJAbI, KUCIOPOA- M
a30TcoACpKAlIUe  COCIUHCHHS,  OHMOJOTMYECKH  aKTHUBHBIC
BemecTBa (yrJIeBOABI, JKHPBI, OCIKH), MOHOMEp, IOJIUMeEp,
CTPYKTYPHOE 3BEHO, BLICOKOMOJIEKYJISIPHBIE COCIMHEHHMS); TEOPHUHU
W 3aKOHBI (TCOpUS XHMHUYECKOTO CTPOCHHUS OPraHUYECKUX
BemiectB A.M. byTiiepoBa), 3aKOHOMEPHOCTH, CHUMBOJIUYECKUN
A3BIK XUMUH, (HAKTOJIOTUYECKUE CBEJECHUS O CBOMCTBAx, COCTaBe,
MOJIy4eHUM W O€30MaCHOM  HCIIOJIb30BAHUM  BaKHEUIIUX
HEOPraHMYECKUX UM OpPraHUYeCKUX BeHleCTB B OBITY U

HpaKTquCKOﬁ ACATCIIbHOCTH YCJIOBCKA

1.3

ChopMupoBaHHOCTh YMEHHU BBISBIISITH XapaKTEPHBIC MPHU3HAKU
NOHATUM, YCTAaHABJIMBATh MX B3aUMOCBA3b, MCIIOJB30BATh
COOTBETCTBYIOLIUE IOHATHS IIPU ONKUCAHMM COCTaBa, CTPOCHUS U

MPEBPALLCHUI OPraHUYECKUX COCMHEHUIN




1.4

chOpMUPOBAHHOCTh ~ YMEHUW  HMCIOJIB30BaTh  XHMHYECKYIO
CUMBOJIMKY JJI1 COCTABJIEHHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOH, COKpaIIEHHOI) (POPMYT OpraHMYECKUX BEILIECTB U
YpaBHEHUM XUMHUYECKHUX pPEaKLMH, M3rOTaBIUBaTh MOJIEIU
MOJIEKYJT ~OpPraHMYECKMX BEUIECTB JUISl WJUIFOCTPAUMHA  HUX

XUMHYCCKOT'O U ITPOCTPAHCTBCHHOT'O CTPOCHHA

1.5

CdopMupoBaHHOCTh YMEHUW YCTAaHABIMBATH TPUHAJICKHOCTD
U3YyUYEHHBIX OPTaHUYECKUX BEIIECTB IO UX COCTABY M CTPOCHUIO K
omnpenenEéHHOMy Kiaccy (TpyIine) COeIWHEHHM (yrieBOAOPOJIHI,
KHACIIOPO " a30TcoIepIKaIne COCTUHEHMUS,
BBICOKOMOJICKYJISIDHBIC COCMHCHUS), JaBaTh WM Ha3BaHUS IIO

cucremarnyeckoit Homenknatype (IUPAC)

1.5

ChopMHUpOBAaHHOCTE YMEHHUS OINPEACIATh BHJIBI XUMHYCCKOU

CBA3H B OPraHUYCCKUX COCAMHCHUAX (O,Z[I/IHapHLIe n KpaTHLIe)

1.6

C(bOpMHpOBaHHOCTL YMCHUA NPUMCHATL: TIIOJIOKCHHUS TCOPpHUU
CTPOCHHUA  OPraHUYCCKHUX  BCIICCTB AM. EYTJ'IepOBa JUIA
O0BSCHEHUST 3aBUCHMOCTH CBOMCTB BC€IICCTB OT HUX COCTaBa H

CTPOCHU; 3aKOH COXPAaHCHUS MAaCChl BCIICCTB

VYraesogoponbsl. Kucnopoacoaepxkamme u  a30TcoAepKallve

OpPraHn4YCCKuUC COCANHCHHA. BLICOKOMOJ'ICKy.]'IHpHLIe COCIUHCHUA

2.1

ChopMupoBaHHOCTH YMEHUI MPHUBOANTH TPHUBHAJIHHBIC HA3BAHUS
OTJENbHBIX  OPraHMYEeCKUX  BEIIEeCTB  (3TWUJICH, MPOIMUJIEH,
alleTUIeH, STUWICHIVIMKOJNIb, TIJIMLEPUH, (eHols, (opMabaerus,
aleTalbJEeTn], MypaBbUHAs KHCJIOTa, YKCYCHas KHCIOTA,
OJIEMHOBasi KUCIIOTa, CTEapUHOBAas KUCIOTA, III0K03a, (QPyKTO3a,

Kpaxmajl, LeJUTH0I03a, TIIULIH)

2.2

CdopMupoBaHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE,
bu3nYecKue U XUMHUYECKHUE CBOMCTBA TUIIMYHBIX MPEACTaBUTENCH
pPa3IMYHBIX KJIACCOB OpPraHWYECKMX BEIIECTB (METaH, »JTaH,
STUJICH, MPONHIIEH, aleTuieH, oyraauen-1,3, metunOyranuen-1,3,
OCH30JI, METaHOJI, ITaHOJ, ATHICHTIWKOIb, TIUIECPUH, (HEHOI,
aneTajabAeTul, MypaBbUHAasT W YKCYCHas KHCIOTBI, TJIOKO3a,

Kpaxmall, HEeJUI0JI03a, aMUHOYKCYCHAA KI/ICJ'IOTa)

23

ChopMUpOBaHHOCTE YMEHHS WILTIOCTPUPOBATH TI'€HETHYECKYIO
CBSI3b MEX/y THUIIMYHBIMHU IIPEACTABUTEISAMHU PA3IUYHBIX KIIACCOB

OpPraHu4YCCKux BCIICCTB YpaBHCHUSIMU COOTBCTCTBYROIIIHUX




XUMHUYECKHUX PEAKIINI ¢ UCIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYII

24

ChopMUpOBaHHOCTE  yYMCHHSI  XapaKTepU30BaTh  HCTOYHUKHU
YIIEBOJOPOAHOTO ChIpbsi (HEe(Th, NPUPOIAHBIA Ta3, Yrois),
crocoObl UX TepepaboTKUM H  NPAKTHUYECKOe MPHUMEHEHHE

IPOIYKTOB MEpepadOTKH

XUMHS U KU3Hb. PacuéThl

3.1

CdopmMupoBaHHOCTh YMEHUW BIIAJETh CUCTEMOW 3HAHUN 00
OCHOBHBIX METOAAaX HAYYHOI'O O3HAHMUS, UCIOIb3yEMbIX B XUMUU
IpU U3YYEHHUU BEIIECTB M XUMHUYECKHX SBICHMM (HaOmroneHue,
U3MEpEHUe, OKCIEPUMEHT, MOJAEIUPOBAaHUE), HCIOJIb30BATh
CUCTEMHbIE XMMHWYECKHE 3HAHUS JJIs MPUHATHUA PEIICHUN B
KOHKPETHBIX )KMU3HEHHBIX CUTYallUsAX, CBA3aHHbBIX C BELIECTBAMH U

X IPUMCHCHUCM

3.2

CdopMupoBaHHOCTE YMEHHM COOJIIO/IATh TPaBHIIA TOJIB30BAHUS
XUMHUYECKOU MOCYI0i U J1a00paTOpHEIM 000PYIOBaHHUEM, a TAKXKE
mpaBwiia OOpamieHusl C BElIeCTBAMH B COOTBETCTBUU C
UHCTPYKIUSMU TIO BBIMOJHEHHUIO JAOOPATOPHBIX XUMHYECKHX

OIIBITOB

3.3

ChopMupoBaHHOCT ~ yMEHUH IJIAHUPOBAaTh M BBINOJHATH
XUMHUYECKHUM dKCIIEpUMEHT (IIPEBPALLEHUS OPIrAHUYECKUX BEIIECTB
IIPM HarpeBaHWM, MOJYyYECHHE TUIICEHA U HM3y4YEHUE €ro CBOMWCTB,
KAa4eCTBEHHBIC DPEAKIMH OPTaHUYECKHX BEIIECTB, ICHATYPAIHS
OCNKOB TP HarpeBaHWM, IBETHBIE pEaKIHH OEJIKOB) B
COOTBCTCTBUHU C IIpaBWJIaMU  TCXHUKHU 0€e30MmacHOCTH npu
o0OpalieHny C BEUIECTBAMHU M J1a0OPaTOPHBIM 00OPYOBAaHUEM;
IPE/ICTaBIATh PE3yIbTaThl XUMHUUECKOTO IKCIIEpUMEHTa B (popme
3aliCH YpaBHEHHUI COOTBETCTBYIOUIMX PEAKUUI U POPMYITHPOBATH

BbIBOAbI HA OCHOBC 3TUX PEC3YyJIbTATOB

3.4

CdopMUpOBaHHOCTH YMEHUU TMPOBOAUTH  BBIYUCICHUSA TIO
XAMHYECKHUM  ypaBHEHHMSM  (Macchl, 00BEMa, KOJIMYECTBA
UCXOJHOIO BEIIECTBA WJIM MPOAYKTAa pEaKUUU MO H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJHOIO U3 MCXOAHBIX BELIECTB HIIU

MPOJYKTOB PEAKIUH)

3.5

CdopMupoBaHHOCTH  YMEHUH  KPUTHUECKH  aHAJIU3UPOBATH
XUMHYECKYI0 HH(POPMAINIO, TIOTYIaeMyI0 U3 Pa3HbIX HCTOYHUKOB

(cpenctBa MaccoBoii nHpopmanuu, cetb UHTEpHET U Apyrue)




3.6

CdopMupoBaHHOCTh YMEHHI COOIONATH MPaBUIA YKOJIOTHUSCKU
1eJ1IecO00pa3HOro MOBEICHUS B OBITY M TPYJOBOH JCSITEIBHOCTH B
IENIX COXPAHECHHUSI CBOETO 3JI0POBBSI M OKPYXKAFOIICH MPUPOIHOMN
Cpelbl, 0CO3HABATh OMACHOCTH BO3/ICHCTBUS HA )KUBBIC OPTAHU3MBI
OHpeILeJIéHHI)IX OpPraHu4eCKux BCIICCTB, IIOHUMas CMBICJI
nokazarenst IIJIK (mpenmesnibHO —OMYyCTHMOW — KOHIIGHTPAIUH),
NOSCHATHL ~ HAa  TIpUMepax  CrnocoObl  YMEHBIICHHS U
MPENOTBPALICHHUS] WX BPEJHOIO BO3JCHCTBUS HA OPraHU3M

YCI0BCKa

11 KIIACC

Koa
NnpoBeps
€Moro
pe3yJbT
aTa

IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
00pa3oBaTe/IbHOI MPOrpaMMBbI CpeHEro oo1mero 06pa3oBaHus

TeOpeTI/IqCCKI/IC OCHOBBI XMMHH

1.1

Bnanenue cucremMoll XMMHYECKUMX 3HAHWM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATalOIIME TIOHATHA (XUMHYECKUH DJIEMEHT, aTOM,
3JICKTpPOHHAs 000JI0UKa aTtoma, §-, p-, d-dJCKTPOHHBIC OpOUTAIIN
aTOMOB, MOH, MOJIEKYJIa, BaJEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTb,
CTEIIEHb OKHWCJIEHUS, XMMHYECKasi CBS3b, MOJIb, MOJIIpPHAs Macca,
MOJIIPHBIA 00BEM, KPUCTAUIMYECKAsT PEIIETKA, TUITHI XMMHUYECKHX
peakiui (OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHEIE, 9K30- n
OHJIOTCPMHUUECKUE, PEaKIM¥ HOHHOTO OOMEHAa), pacTBOp,
ANEKTPOJIUTHI, HEATEKTPOJIUTHI, AIEKTPOJUTHYECKAS] JUCCOLUALMA,
OKHUCIIUTEIh, BOCCTAHOBHUTENb, CKOPOCTh XHMHYECKON PpEaKIIUH,
XUMHUYECKOEC  PABHOBECHE); TEOPUHM W 3aKOHBI  (Teopus
ANEKTPOJUTUYECKON Auccounanuu, [lepuognmueckuii 3akon .M.
MenneneeBa, 3aKOH COXpPaHEHHUSI MAacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XUMHH, (DAKTOJIOTHYECCKHE CBEICHUS O
CBOICTBaX, COCTaBe, IMOJyY€HHUH U OE€30MacCHOM HCIOJIb30BaHUH
BXHCUIIINX HEOPTAaHWMYECKUX BEIISCTB B OBITY W MPAKTUICCKOM

JACATCIIbHOCTH YCJIIOBCKA

1.2

ChopMupoBaHHOCTH YMEHUI BBISABISTH XapaKTepHbIC MPU3HAKH U




B3aUMOCBA3b U3YUYCHHBIX HOHﬂTHfI, IMPUMEHATH COOTBETCTBYIOIINEC
MOHATHUA IIPU OIIMCAHHUM CTPOCHUA H CBOMCTB HCOPIraHUYCCKUX
BCIICCTB U UX npeBpameHI/Iﬁ; BBIABJIATH B3aMUMOCBA3b XUMHUYCCKUX
3HAHHI C IIOHATHUAMH )51 MMpeaACTaBJICHUAMU APyrux

C€CTCCTBCHHOHAYYHBIX IPEAMCTOB

1.3

BJIaI[CHI/Ie OCHOBHBIMH METOAAMU HAYYHOI'O IMO3HAHHA BCUICCTB U
XUMHUUYECKHUX SIBICHUM (Ha6J'II-OI[eHI/IC, HU3MCPCHHUEC, DKCIICPUMCHT,

MOJIEJTUPOBAHUE)

1.4

CdopMupoBaHHOCTH YMEHUI OINPEEIATh BAJICHTHOCTh U CTEIICHB
OKMCIJICHUSI XMMHMYECKHUX JJIEMEHTOB B COCIMHEHUSAX Pa3JIMYHOIO
COCTaBa, BHJI XUMHUYECKOW CBSI3M (KOBaJCHTHAs, HWOHHAS,
METAJTINYECKas, BOJIOPOIHAS) B COCUHEHHUSIX, THI
KPUCTAJUTMUYECKOM PEIIETKH KOHKPETHOrO BellecTBa (aToMHas,

MOJICKYJISIpHAs, NOHHAs, MeTaﬂHI/I‘leCKaﬂ)

1.5

CdopMUpOBaHHOCTh YMEHUH ONpPENEesITh XapakTep Cpelabl B

BOJOHLBIX paCTBOpAax HCOPraHUICCKUX COGI{I/IHGHI/IfI

1.6

CdopMUpOBaHHOCTh YMEHUS KIACCU(PUIUPOBATH XUMHYECKHE
peakuuu MO Ppa3NUYHBIM TpHU3HaKaM (YUCIy M COCTaBy
pearupyromux — BEHIeCTB, TemwioBoMy d3ddexry  peaxmum,
U3MEHEHHMIO CTETNEeHEH OKHUCICHHS JJIEMEHTOB, OOpaTUMOCTH

peaKIuu, y9acTHIO KaTaau3aTopa)

1.7

ChopMHUPOBAaHHOCTE YMEHHH COCTaBJISATH YPAaBHEHHUS pPEaKIIHiA
pa3IMYHBIX TUIIOB, MOJIHBIE U COKpPAUIEHHBIE YPAaBHEHUS peakUuid
MOHHOTO OOMEHA, YUUTHIBAs YCIOBUS, IPU KOTOPBIX 3TU PEaAKIINH

UIYyT 10 KOHIA

1.8

CdopmupoBaHHOCTH YMEHHI MIPOBOUTH peaxiuu,
MOATBEPKIAIOIINE KaueCTBEHHBIN COCTaB Ppa3IUYHBIX
HEOPTraHWYECKUX BEIIECTB, PACMO3HABATH OMBITHBIM MyTEM HOHBI,

MMPUCYTCTBYIOIINEC B BOAHBIX pACTBOPAX HCOPIraHUYCCKUX BCIICCTB

1.9

CdhopmupoBaHHOCTB YMEHHU pacKpbIBaTh CYIIIHOCTh
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKLUUHA  IOCPEACTBOM

COCTAaBJICHUA 3JICKTPOHHOI'O 0ajaHca dTHX peaKHI/Iﬁ

1.10

CdopMupoBaHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH

XUMHUYECKON PEaKIMH OT pa3In4HbIX (PAKTOPOB

1.11

CdopMUpOBaHHOCTh YMEHUN OOBSCHATH XapakTep CMEIICHUS




XUMHUYCCKOI0  paBHOBECHA B  3aBUCHMMOCTH OT  BHCHIHCTO

BoznericTBus (mpunnun Jle [larense)

O6ma51 H HCOpTraHUYCCKas XUMUA

2.1

CdopMHUpPOBaHHOCTH yMEHUM packpbiBaTh CMBICIT
[Tepunoguueckoro 3axkona J[.11. MeHnjeneeBa U 1€MOHCTPUPOBATH

€ro CUCTEMATHU3UPYIOILYI0, O0BSCHUTENIBHYIO U IIPOTHOCTHYECKYIO

byHKIMHA

2.2

ChopMupoBaHHOCTh YMEHHH XapaKTEepU30BaTh DIIEKTPOHHOE
CTpOCHHE aTOMOB XHMHUYECKHX OJJIEeMEHTOB |—4 mepuoaos
[lepuoanueckoit  cucTeMbl ~ XUMHUYECKUX  dnemeHToB  [I.U.
MenzeneeBa, HCHONB3YS MOHATHS «S-, p-, d-dIEKTPOHHBIE
opouTanu, «QHEpreTudyecKue YPOBHU, OOBSICHATD
3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB XMMHUYECKUX DHJIEMEHTOB U
UX COEAMHEHMH MO TmepuofgaM u Tpynmnam [lepuonudeckoii

CHCTEMBI XUMHYECKHX d1eMeHTOB JI.J1. MeHaeneeBa
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ChopMUpOBaHHOCTh yMEHHH XapaKTepU30BaTh  (OIUCHIBATH)
o0uie XUMHUYECKHEe CBOWCTBA HEOPraHMYECKHUX  BEIIECTB
Ppa3IUYHBIX KJIaCCOB, MOATBEPKIATh CYIIIECTBOBAHHUE
TEHETUYECKON CBS3M MEXKAY HEOPraHMYECKHUMHU BEIIECTBAMHU C

IIOMOIIIBIO ypaBHeHI/Iﬁ COOTBCTCTBYHOIIINX XUMHUYCCKUX peaKHI/Iﬁ
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CdopMUpoOBaHHOCTh YMEHHH YCTaHABIMBATh IPUHAICKHOCTD
HEOPraHMYECKUX BEIIECTB IO HX COCTaBYy K OIPEICIEHHOMY
KJaccy (rpyrmie) coeAuHEeHuM (MpOCThie BEIIECTBA — METaUIbl U
HEMETAJJIbI, OKCHBI, OCHOBaHUA, KHCJIOTHI, aM(l)OTepHI)IG

TUAPOKCHU]IBI, COJIH)

2.5

ChopMUpOBaHHOCTE  YMEHUH  HUCHOJB30BaTh  XHUMHYCCKYIO
CUMBOJIMKY JUIS COCTaBJIeHHUS (OpMyJT BEIIECTB M YpaBHEHHI
XUMUYECKUX  pEaklMi, CHUCTEMATHYECKYHd  HOMEHKJIATypy
(IUPAC) u TpuBHaibHbIe Ha3BaHUS OTIEIbHBIX HEOPTAaHUYECKUX
BelecTB (yrapHblid Ta3, YIIEKUCIBIA ra3, aMMHaK, raméHas

HU3BCCTh, HeraméHas HU3BCCTDb, IIMTHEBAA COJa, IMPUT U L[pyrI/Ie)

2.6

ChopMUpOBaHHOCTh yMEHHH XapaKTepU30BaTh  (OIUCHIBATH)
o0uie XUMHUYECKHEe CBOWCTBA HEOPraHMYECKHUX  BEIIECTB
pa3IMYHbIX KJIACCOB, MOJITBEPKIaTh CYILIECTBOBAHHE
TEHETUYECKON CBSI3W MEX]y HEOPraHUYEeCKHMMH BEIECTBAMHU C

IIOMOIIBIO ypaBHeHI/If/'I COOTBCTCTBYIOIINX XUMHUUYCCKUX peaKuHﬁ




2.7

ChopMupoBaHHOCTH ~yMEHWI IUIAHUPOBATh ¥ BBINOJHATH
XUMHUYECKHHM SKCIIEPUMEHT (pa3iokKeHHe MepOoKCHIa BOJOPOAa B
IPUCYTCTBUM KaTalU3aTropa, ONPEACIIEHUE Cpeapl pacTBOPOB
BEILIECTB C IIOMOIIBIO YHUBEPCAIBHOIO WHAMKATOPA, BIMSHUE
pa3nuuHbIX (AKTOPOB HAa CKOPOCTb XUMHUYECKOM peakluHu,
peaKuu MOHHOTO OOMEeHa, KaueCTBEHHBIE PEaKkIuu Ha Cyiabdar-,
KapOoOHAT- M XJIOPUJ-AaHHOHBI, HA KAaTUOH aMMOHUS, pEIICHHE
DKCIIEPUMEHTANIBHBIX  3a7ad 1o Temam  «Mertammey H
«Hemeramib») B COOTBETCTBUM C  MpaBWIAMU  TEXHUKHU
0€30MacHOCTH MPHU OOpaIIeHUH C BEIIECTBAMU U J1a0OPATOPHBIM
0o00Opy/lOBaHHEM; IPEACTABIATh  PE3yJIbTaThl  XUMHYECKOIO
JKCIIEPUMEHTa B (OpME 3alKuCHU YpaBHEHUH COOTBETCTBYIOLIUX

peakiuii 1 GopMyIHUPOBATH BHIBOBI HA OCHOBE ATUX PE3YIbTAaTOB

2.8

CdopMupoBaHHOCTh YMEHHI COOIONATh MPaBUIA IOJIB30BAHUS
XUMHUYECKOHN MOCYAO0N U JIabopaTOPHBIM 00OPYOBAaHHEM, a TAKXKe
mpaBuiia OOpalieHuss C BelleCTBaMH B COOTBETCTBUU C
UHCTPYKUHUSMU TIO BBINOJHEHUIO J1A00PAaTOPHBIX XUMHUYECKUX

OIIBITOB

2.9

ChopMUpOBaHHOCTh YMEHUH XapaKTepU30BaTh XUMHYCCKHE
IIPOLECCHI, JIEKAIIME B OCHOBE IIPOMBILUICHHOIO IIOJIYYEHHUS
CEpHON KHCIIOTBHI, aMMHaka, a Takke Cc(pOopMHUPOBAHHOCTH
Mpe/ICTaBICHU 00 00X HAYYHBIX MIPUHIUIAX U YKOJIOTUYECKUX

Hp06neMax XUMHYCCKOI0 IMMpOMU3BOACTBA

XUMHS U KU3Hb. PacuéTbl

3.1

CdopmupoBaHHOCTH MpeACTaBICHUI 0 XUMHYECKON
COCTaBJISIIOLEH E€CTECTBEHHOHAYyYHOM KapTUHBI MHpa, pPOJIH
XUMUM B TIO3HAHUU SIBICHUN NpUpoasl, B (HOPMUPOBAHUH
MBILUIEHUSI U KYJIbTYPbl JMYHOCTH, €€ (YyHKIUMOHAJIHHOU
rPaMOTHOCTH, HEOOXOIMMOM sl pelIeHHs TPAKTHYECKUX 3a7a4 U
IKOJIOTHUECKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO U

IPUPOHOI cpene

3.2

ChopMHpPOBAaHHOCTh  yMEHHMH  KPUTHYECKH  aHaJIU3UPOBATH
XUMHYECKYI0 HH()OPMAIIHIO, TTOTy4aEMYIO U3 Pa3HBIX UCTOYHHUKOB

(cpencTBa MaccoBO KOMMYHMKAIUU, ceTh IHTEpHET U Ipyrue)

3.3

CdopmMupoBaHHOCTh YMEHUN COOJIIOIATh MpaBUiia HKOJIOTHUECKU




11€J1€CO000Pa3HOro MOBEIEHUS B OBITY U TPYJOBOU J1€ATEIHHOCTH B
IeJSIX COXPAHEHHs CBOETO 370POBbsI U OKPY)KAIOLIeH MPUPOTHON

cpenbl

3.4

Oco3HaBaTh OMACHOCTb BO3JEMCTBHUS Ha JKHUBbIE OPraHU3MBbI
ONpEACIEHHBIX BELIECTB, NOHMMas cMbica mnokaszarens [I/IK,
HOSICHATH ~ HAa  [pUMEpax  CIocoObl  YMEHBUIEHHS U
IIPEAOTBPALICHUsT HMX BPEIHOIO BO3JEHCTBHS HAa OPraHU3M

YCI0BCKa

3.5

ChopMUpOBaHHOCTE  YMCHHM  INPOBOJUTH  BBIYUCICHHUS C
WCIIOJb30BAHUEM  IIOHATUS  «MAaccoBas JOJi1 BEIIECTBA B
pacTBope», OOBEMHBIX OTHOLICHHH Ta30B MPU XUMHUYECKUX
peaKnusx, MacChl BEIIECTBA WM O0bEMa Ta3oB 1O HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIM O0bEMY OTHOrO W3
YUaCTBYIOIIMX B PEaKIMH BELIECTB, TEIJIOBOrO 3 deKTa peakiuu
Ha OCHOBE 3aKOHOB COXPAHEHHWs MACChI BEIIECTB, IPEBPALLCHUS U

COXpPAaHCHUS SHCPIruun




HNPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI OpFaHquCKOﬁ XUMHUHU

1.1

IIpenmer opraHuyeckod XHMMHH: €€ BO3HUKHOBEHUE, Pa3BUTHE H
3HAYCHUE B IIOJIyYCHHHM HOBBIX BEIECTB M MarepuasoB. Teopus
CTpOEHMsI opranuyeckux coeauHenuit A.M. bytnepoBa, e€ ocHOBHbIE

ITOJIOXKCHUA

1.2

CrtpykrypHble ¢GopMynbl OpraHMYECKHX BemiecTB. [ omoiorus,
n3oMepus. XHUMHUYECKas CBsA3b B OPraHUYECKHX COCAMHEHUSIX —
OJIMHApHBIE W KpaTHbIe CcB3U. llpencrtaBieHue o KiaccUpUKALUU

OpraHN4YCCKHX BCIICCTB

1.3

Homenkiiarypa opraHuyecKuX COEOUHEHUN (CHUCTeMaTH4ecKas) Hu
TPUBHAIIbHBIE HA3BaHMsSI BAXKHEWIIMX MPEIACTAaBUTEIEH  KJIacCOB

OpPraHn4€CKuUX BCIICCTB

VYri1eBo10pObI

2.1

AJKaHBL: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psii. MeTaH U 3TaH —
MPOCTEUIINE TPEACTABUTENN aJKAaHOB: (U3NYECKHEe M XHUMHYECKHE
CBOMCTBaA (peakLuu 3aMEUICHHs] U TOPEHUs), HaX0XKJIEHUE B MPUPOAE,

IMOJIY4YCHHEC U IPUMCECHCHUC

2.2

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTMYECKMH psii. OTWIEH U
OPONWJIEH — MpPOCTEHIINe IMPEeJCTABUTENN AalKEHOB: (U3NYECKHEe U
XUMHUYECKHE CBOWCTBA (peakuMM THJIPUPOBAHUS, TaJIOT€HUPOBAHUS,
rufpaTalyy, OKUCJIEHHMS M IOJIMMEpPU3aluu), [OJIy4eHHEe U

IIPUMEHEHHE
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Ankanuensl:  Oyraguen-1,3 u  metwnOyraauen-1,3:  crpoeHue,
Ba)XHEUIIME XHMHUYECKHE CBOWMCTBa (peakiusi TOJMMEPH3AIINH).

HOJ'IyLIeHI/IC CUHTCTUYCCKOI'O KaydyKa U PC3UHbI
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AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOTUYECKUH ps.
AleTUIIeH — MPOCTEHIINI TPEACTABUTENb ATKUHOB: COCTaB, CTPOCHHUE,
¢dbusznueckue W XUMHYECKHE CBOMCTBa (peakuuu TUAPUPOBAHUSA,

raJIOorcHUpOBaHus, ruaparainuu, ropeHm[), IMMOJIYYCHHUEC U IPUMCHCHUC




2.5

Apenbl. benzonm: cocraB, cTpoeHHE, (QHU3MUECKHE W XUMHUYECKHE
CBOWCTBa (peakly rajJOreHUPOBAHUS U HUTPOBAHUSA), MOJIyUYE€HUE U
npuMeHeHue. Tomyos: cocTtas, cTpoeHHe, (PU3NYECKHEe U XMMHUYECKHE
CBOMCTBA (peakuuu TajJlOT€HUPOBAHUS U HUTPOBAHMUS), MOJIyYEHUE U
npuMeHeHne. TOKCMYHOCTH apeHOB. ['eHeTndeckas CBA3b MEXAY

YrjiieBOAOpOoaaMu, NPUHAJICKAIMUMHU K pA3JIMYHBIM KJIaCCaM

2.6

[IpupoHbIE NCTOYHMKH YTII€BOAOPOAOB. IIprpoaHEbIii ra3 u nonyTHsIE
HedrsabIie Ta3el. HedTh u €€ npoucxoxaenne. CriocoObl mepepadboTKu
He(TH: TEPEeroHKa, KPEKUHI (TEPMHUECKUH, KaTaIUTUYECKUN),
nuponu3. Ilpoaykter mepepabotkum HepTH, WX TpPUMEHEHHE B
MPOMBIIIJIEHHOCTH W B ObITy. KamMeHHBI Yroiab M MPOAYKTHI €ro

nepepaboTKu

Kchopoz(coL[epxcamHe OpraHn4Y€CKHUC COCAMHCHUA

3.1

[IpenenbHble OHOATOMHBIE CHUPTHI. METaHOI M 3TaHOJ: CTPOCHHUE,
¢bu3nueckue W XUMHUYECKHE CBOWCTBAa (PEeakiUu C aKTHBHBIMHU
METaJUIAMH, raJOreHOBOJIOPOIaMH, ropeHue), MPUMEHEHHUE.
Bonmopoaneie cBsi3M  MEKIy MOJIEKyJIamMu COUPTOB. JleiicTBue
METaHoJIa ¥ 3TaHOJIa HAa OPraHu3M 4esnoBeKa. MHOr0aTOMHBIE CITIUPTHI.
OTUJICHITIMKONb U TIULEPUH: CTpOeHUe, PU3NYECKUEe U XUMHUUYECKUe
CBOICTBA (B3aMMOJICUCTBHUE CO MIEIOYHBIMU METAINIAMU, KaueCTBECHHAs
peakuusi Ha MHOTOATOMHBIE CHupThl). JleiicTBUe Ha OpraHusm

YCJIIOBCKA. HpI/IMCHCHI/Ie IIMOCPHUHA U OTUJICHIJIMKOJIA

3.2

@DeHOI: CTPOCHHE MOJICKYJbI, (PU3MYECKHE U XUMHUYECCKHE CBOWCTBA.

Tokcuunocts enona. [Ipumenenue peHona

3.3

Anbaernabl U KeTOHbl. DopManbplerujl, aueTalIbICTUl: CTPOCHHE,
bU3MYeCKe W XUMHUYECKHE CBOMCTBA (peaKkIMU OKHCICHHUS |

BOCCTAaHOBJICHHU, KAYCCTBCHHBIC peaKHI/II/I), IMMOJIY4YCHUC U IPUMCHCHUC

3.4

OnHOOCHOBHBIE Npe/eNbHble KapOOHOBBIE KHCIOThI. MypaBbHUHAs U
YKCyCHasi KHCJIOTBI: CTpOEHHUE, (pU3MYECKHEe M XUMHUYECKHE CBOICTBA
(cBoiicTBa, oOmMe I Kiacca KHCIOT, peakuus sTepuduxanum),
MMOJIY4YCHHUEC U NPUMCHCHHC. CTeapI/IHOBaH N OJICHMHOBAas KHUCJIOTBHI KakK
NPEACTAaBUTENIM BBICHIMX KapOOHOBBIX KHCIOT. MbUla Kak CoOJIU

BBICHINX KapOOHOBBIX KHCIIOT, X MOIOIIEE ACHCTBUE

3.5

CrnoxHble 3GUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponns
ciokHBIX 3¢upoB. Kupsl. ['maponus sxupos. [IpuMeHeHHE XHUPOB.

buonornueckas poib :KUPOB




3.6

VYrneBoabl: cocTaB, KilacCU(pUKalus yrieBoloB (MOHO-, IU- U
nonucaxapuzbl). [ roko3a — mpocTeiuit MOHOCaxapua: 0COOEHHOCTH
CTpOCHHS MOJIEKYNbl, (U3MUeckue ¢ XHUMHYECKHE CBOWCTBA
(B3aumoperictBue ¢ ruapokcunom menu(ll), okucienne amMMuadyHbIM
pactBopoM okcuja cepedpa(l), BocctaHOBIEHUE, OPOKEHUE TIFOKO3HI),
HAaXOXJEHWE B TMPUPOAE, MPUMEHEHHE, OHOJIOoruYecKas pOJb.
®ortocunTe3. PpyKTO3a Kak U30Mep IIOKo3bl. Kpaxman u nemntonos3a
KaKk HOpupojHble mnonuMepbl. CTpoeHHe Kpaxmalla U LEJUIH0JIO3bI.
dusznueckue W XUMHYECKHME CBOWCTBA Kpaxmana (TUIPOIIHU3,

Ka4CCTBCHHAA pCaKius C I/IO,Z[OM)

ASOTCOI[ep)KaH_II/Ie OpraHn4Y€CKHC COCAMHCHUA

4.1

AMUHOKUCIOTBI KaKk aM(OTEpHblE OpPraHUYECKUE COCAUHEHMS.
dusnueckue U XMMHUYECKME CBOWCTBA AMHUHOKHUCIOT (Ha HpHUMepe

mmnuHa). bruonornueckoe 3HaueHne aMMHOKHUCIOT. [lenTu st

4.2

benkn kak NOpUpPOIHBIE  BBICOKOMOJIEKYJIPHBIE  COCAMHECHMS.
[lepBuuHas, BTOpUYHAsA U TPETUUYHAS CTPYKTypa O€JIKOB. XUMHUECKHE
CBOMCTBA OEJIKOB: TUAPOIIH3, ICHATYPALUs, KAYECTBCHHbBIC PEaKIH Ha

Oenku

BLICOKOMOJ'ICKYHHPHLIe COCIUHCHUA

5.1

OCHOBHBIC IIOHSTHS XHUMUH BBICOKOMOJICKYJISIPHBIX COG[[I/IHGHI/II;'IZ
MOHOMCD, IIOJIUMEP, CTPYKTYPHOC 3BCHO, CTCIICHL IIOJIMMCPHU3ALINH,
CpeaHsaAaA  MOJICKYJISIpHAsA  Macca. OcHOBHBIE MCTOABI CHHTC3a
BBICOKOMOJICKYJISIPHBIX COG[[I/IHGHI/II;'I - MMOoJIMMEpHU3alnA n

IOJIMKOHACHCAIIUA
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3KCH€pI/IM€HTaJII)HI)I€ MCTOAbI U3YUCHUSA BCUICCTB U UX HpeBpameHHﬁ:
O3HaKOMIJICHHUC C O6p83].IaMI/I MNPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH,

IJ1acTMacc, KaydyKoB. HonyquI/Ie CHUHTCTUYCCKOI'O KaydyKa U PE3UHbL

11 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT CO/IeP:KAHUS

1

TeopeTnyeckrue OCHOBbI XUMUHU

1.1

XHAMHAYECKUM 3JIEMEHT. ATOM. Hz(po aToMa, HM30TOIIbI. QHCKTpOHHaﬂ

00oJ0YKa.  DHEpreTHYecKhue YpOBHHU, IMOJYPOBHHU. ATOMHBIC




opburamu, s-, p-, d-3nemMeHTBl. OCOOCHHOCTH pachpeacieHus
3JICKTPOHOB IO OpOUTAISIM B aTOMax 3JEMCEHTOB IEPBBIX YETBHIPEX

MEePUOOB. DIEKTPOHHAS KOH(PUTYpALIHs aTOMOB

1.2

Ilepuonnueckuit 3akoH u Ilepuoanyeckas cucremMa XHMHUYECKHUX
sanemenToB JI.M. MenneneeBa. CBs3b NEPUOJUUECKOIO 3aKOHA HU
IIepnonnueckoi cucreMbl XuMuueckux iemMeHToB [[.1. Menneneena
C COBPEMEHHOW TEOpUEH CTPOCHMsSI AaTOMOB. 3aKOHOMEPHOCTHU
WU3MEHEHMs CBOMCTB XMMHYECKHMX 3JEMEHTOB U 00pa3yeMbIX HMHU
MIPOCTBIX U CJIOKHBIX BELIECTB MO IpylnnaM MU Nepuojam. 3HaueHUE

NMEpUOANYCCKOr0 3aKOHAa B pa3BUTHU HAYKH

1.3

Crpoenue BemiecTBa. XUMHYECKasi CBS3b. BUAbl XUMUYECKON CBSA3U
(koBasieHTHAs HETOJISIPHAST W TOJSpHasi, MOHHAs, METAJTHYecKas).
Honbl: KaTHOHBI U aHUOHBI. MeXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM
XUMHYECKOH  cBsi3u  (OOMEHHBIH M JOHOPHO-AKIENTOPHBIN).

Bonopoanas cBsa3b

1.4

Banentnocts. DnektpoorpuniarenbHOCTh. CTENeHb OKUCICHUS

1.5

BemectBa MOJNEKYJISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHUSA. 3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. UMbl KPUCTAUINYECKUX PELIETOK.
3aBHUCHMOCTbH CBOMCTBA BEILIECTB OT THIA KPUCTAUIMUECKOU PEIIETKH.
[lonstne o pgucnepcHbIXx cucTteMax. VICTHHHBIE W KOJUIOMJHBIE

PaCTBOPBLIL. MaccoBas 1o BellecTBa B pacTBOpEC

1.6

Knaccmbnxauym HCOPraHUYCCKUX COCJIMHECHMH. HOMCHKHaTypa

HCOPraHNYCCKUX BCIICCTB

1.7

Xumudeckass peaknusa. Knaccudukanus XUMHUYECKUX pEaKIUil B
HEOPraHUYeCKOW M OPraHUYECKON XMMHUHU. 3aKOH COXpPaHEHHUsS MacChl
BEIIECTB, 3aKOH COXpaHEHUsS W TPEBPAIICHUS DHEPTUU MpHU

XUMHYCCKUX PCaKIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.9

OOparumbie  peakuuud. XHUMHYECKOoe paBHOBecHe. (DakTOpBI,
BIMSAIOIIUE HA COCTOSHUE XuUMHUYeckoro paBHoBecus. ITpunnun Jle

[IaTenbe

1.10

3JI€KTpOJII/ITI/I‘I€CKa$I Jucconuanus. CunbHBIC U cl1a0ble SJICKTPOJIUTHI.
Cpez[a BOJHBIX paCTBOPOB BCIICCTB: KHCJIAsd, HeﬁTpaHLHaH, mejI049Hasd.

Peaxnu nonnoro oomena

OKMCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC pe€aKuuu




HeOpFaHI/I‘ICCKaﬂ XHUMMUA

2.1

Hemeramnsbl. Ilomoxenue HemeramnoB B Ilepumoamueckoil cucreme
xumuueckux s3nemeHToB [[.M. MenneneeBa 1 0COOEHHOCTH CTPOCHUS
aToMoB.  ®u3nMuyeckue  CBOWCTBA  HEMETALUIOB.  AJUIOTPOIUS

HEMETAJIOB (Ha IpUMepe KUCIOpoaa, cepbl, pochopa u yriepoaa)

2.2

XUMHUYECKHE CBONCTBA BAXKHEHIIMX HEMETAJIOB (TaJOTE€HOB, CEPHI,
azota, dochopa, yriepoga U KpeMHHUSI) U UX COSAMHCHUN (OKCHIOB,
KHCIIOPOJICOICPIKAIUX ~ KHUCIOT,  BOJOPOJHBIX  COEIHWHEHUH).

HpI/IMeHeHI/Ie BaXXHEHIIINX HEMETAJIJIOB U MX COC,Z[I/IHGHI/Iﬁ
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Merauiel.  [lonoxenune wmeramioB B Ilepuonnueckoi cucreme
xumuyeckux snemenToB JI.M. MenaeneeBa. OcCOOEHHOCTU CTPOEHUS
AJIEKTPOHHBIX 000JI0YeK aToMOB MetauioB. OOmme Qusnueckue
cBoiicTBa MeTayuioB. CIUlaBbl METAIOB. DJIEKTPOXUMHUYECKUM Pl

HaHpH)KeHI/Iﬁ MCTAJIJIOB

24

XVWMHUYECKUE CBOMCTBA BAaKHEHIIMX METAJIOB (HATpui, Kajui,
KaJblMH, MarHui, ajdlOMMHUN, IIUHK, XPOM, >Kelle30, Melb) U HX
coeauHeHuil. OOmMe crnocoObl monydeHuss MetayuioB. [Ipumenenue

MCTAJJIOB B 6I)ITy U TCXHUKE

2.5

I'eneTnyeckas cBs3b HCOPraHMYCCKUX BCIICCTB, IPHUHAAICIKAINIUX K

Pa3jInMuUHBIM Ki1acCcaM

XUMUS U )KU3Hb

3.1

Ponp xuMum B 00O€creUeHHMHM SKOJOTHYECKOH, JHEPreTHYECKON W
MUIIeBON 0€30MacHOCTH, Pa3BUTHUU MEAWIHMHBI. [IOHITHE O HAyYHBIX

METOAaX ITO3HaHHUA BCIICCTB U XUMHUYCCKUX peaKuHﬁ

3.2

[IpencraBiaenuss o0 OOLIMX HAayYHBIX NPUHIUIAX POMBIIIJIEHHOIO
[OJIyYeHUs] BAXKHEHMIIMX BEIIECTB. YeloBEeK B MHpPE BELIECTB HU
MaTepuaoB: BaKHEHIINE CTPOUTEIIbHBIC Marepuaisl,
KOHCTPYKLMOHHBIE ~ MaTepuaibl, KpackKH, CTEKIO, KepaMuKa,
Marepuansl JUIsl JJIEKTPOHUKHM, HAHOMATEpHUaibl, OPraHUYECKHE H

MUHCPAJIbHBIC y,I[O6peHI/I$I

3.3

Xumusi W 37J0pOBbE  4YEJIOBEKA:  MpaBWIa  HUCIOJIb30BAHMS
JICKaApCTBEHHBIX IPENapaToB, MpaBuia 0E30MacHOTO HCIOIb30BaHUS

InpcriapaToB OBITOBOM XMMHH B MMOBCEIHEBHOM KU3HU




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

10 knace

Xumus. bazowiii ypoBenb. 10 kmacc/I'abpuensa O.C., Octpoymor U. T,
Cnanxos C. A., IIpocselienue.

11 knace

Xumus. bazoBwnii ypoenb. 11 kmacc/I'abpuensa O.C., Octpoymo U. T'.,
Cmanxos C. A., [Ipocsemenue.

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Xumus 10-11 kmaccesl: MeTogudeckoe mocooue st yuurens. [IpocBeiienue.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. Enmuaas  xomnekmus — ITUQPOBBIX  0Opa30OBATENBHBIX  PECYPCOB
http://schoolcollection.edu.ru

2. @enepanbHas cucTeMa HHPOPMAIMOHHO-00Pa30BaTEIbHBIX PECYPCOB
(uapopmManmoHHbIi optan) http://wmolow.edu.ru

3. EcrecTBeHHO-Hay4HbBIE JKcriepuMeHTh: xumus. Kosmeknus Poccuiickoro
obmeoOpa3oBarenpbHOro mopraina http://experiment.edu.ru

4. Bcepoccuiickast OJIUMITHA/IA IIKOJIbHUKOB 1o XUMHAH
http://chem.rusolymp.ru

5. OCHOBBI XUMUU: AIIEKTPOHHBIN ydeOHuk http://www.hemi.nsu.ru

6. 3aaumatenbHas xumusl http://home.uic.tula.ru/~zanchem

7. Kimaccudukanus xuMmudecknx peakiuii http://classchem.narod.ru



