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HOACHUTEJIBHASA 3AITUCKA

[Iporpamma mo XMMHHM Ha YpOBHE CpelHEro oOiero oOpa3oBaHUs
pa3zpaborana Ha ocHOBe DenepanbHOro 3aKkoHa ot 29.12.2012 No 273-03
«O06 oOpazoBanun B Poccuiickoit ®enepanumn», TpeOOBaHUN K
pe3ynbTaTaM OcBOeHHUs (emepanbHOM 00pa30BaTEIILHONW TPOTPAMMBI
cpennero o6bmiero ooOpaszoBanus (POII COO), npencraBleHHBIX B
®enepanbHOM rocyaapcTBeHHOM oOpazoBarenbHOM crangapre COOQO, c
yuérom KoHuenuuu mnpenomaBaHusi ydeOHOTO MpeaMeTa «XHUMHs» B
00pa3oBaTEIbHBIX OpraHu3alusax Poccutickon Oenepanum,
pean3yIolUX OCHOBHbIE OOpa3oBaTeNIbHBIE MPOTPAMMBI, U OCHOBHBIX
nonoxkeHut  «Ctparernn  pa3BuTus  BocnuTaHuss B Poccuiickon
®enepanuu Ha nepuoa a0 2025 roga» (Pacnopspkenue [IpaBurenscrsa
P® o1 29.05. 2015 Ne 996 - p.).

OcHOBY mOAXOAOB K pa3pabOTKe NpOrpaMmbl MO XHMHH, K
omnpeneneHnto oOleld cTparerud OOy4YeHHMs, BOCIIUTAHUS WU Pa3BUTHS
oOy4Jaronuxcsi cpeacTBaMu y4deOHoro mpeamera «Xumus» mna 10-11
KJIaCCOB Ha 0a30BOM YpPOBHE COCTAaBWJIA KOHUENTYaJbHbIE MOJOKEHHS
OI'OC COO o B3auMOOOYCIOBJICHHOCTH II€J€H, CcoaepKaHus,
pe3ynbTaToB OOy4YeHUss U TpeOOBaHMM K YPOBHIO MOATOTOBKHU
BBIITYCKHUKOB.

XUMHYECKOE o0Opa3oBaHue, NOJIy4aeMoe BBIITYCKHUKAMHU
00111€00pa30BaTeIbHON OpraHU3allvy, SIBISETCS HEOTHEMJIEMON YacThbiO
ux 00pa3oBaHHOCTH. OHO CIYKUT 3aBEPILAIOIIMM 3TANOM pean3aluu Ha
COOTBETCTBYIOILIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEH,
MPUCYIIMX IEJOCTHOM CHUCTEME XHMMHYECKOro oO0Opa3oBaHuA. OTH
LIEHHOCTH KacaloTCs IMO3HAHUS 3aKOHOB MPHUPOJIbI, (HOPMUPOBAHMS
MHUPOBO33pPEHUSI U OOIIEH KyJIbTYphbl YEJIOBEKA, & TAKXKE 3KOJIOTHMUYECKH
000CHOBaHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBbI0 M MPUPOJHON Cpee.
Peanusyercs xumuyeckoe oOpa3zoBaHuME OOydYaroUMXcsi Ha YpOBHE
cpeaHero oOmiero o0O0pa3oBaHMs CpPEACTBAMU Y4YEOHOTO TMpeaMera
«Xumus», coAepKaHue U TOCTPOCHHE KOTOPOro ONpeNesieHbl B
porpaMMe 1Mo XUMHUHU ¢ y4€TOM crieliMUKU HAYKW XUMUHU, €€ 3HAUCHUS
B MO3HAHUU TPUPOJBI U B MATEPUATILHOMN >KM3HM OOIIECTBa, & TaKkKe C
y4€TOM OOIIMX LEJIeH M MPUHIMIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI cpeaHero oOmiero ooOpazoBanus B Poccuiickoit
denepanum.

XUMHSI KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIPAET 0COOYIO
poJib B COBPEMEHHOM IMBWIM3AllMM, B CO3JJaHUM HOBOM 0as3bl
MaTepUalbHONW KyJbTypbl. OHa BHOCUT CBOHM BKJIaJg B (popmMupoBaHHe
pallMOHAJIBHOTO HAYYHOTO MBIIUICHHUS, B CO3/IaHHE IEJOCTHOTO
npencTaBlieHus 00 OKpYXalollleM MHUpEe KaK O €IMHCTBE NPHUPOAbI U
YeloBeKa, KOTopoe (opMupyercs B XMMHUM Ha OCHOBE MOHHUMAHMS
BEILIIECTBEHHOI'O COCTAaBa OKPYKAIOLIEro MUpa, OCO3HAHUS B3aUMOCBSI3H
MEXAY CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMHU 00JIACTSIMU
IPUMEHEHUS.

TecHo B3auMOAEUCTBYS C JAPYTMMHU €CTECTBEHHBIMH HAayKaMH,
XUMUS CTaja HEOThEMJIEMOUN YacThl0 MUPOBOM KyJIbTYPhl, HEOOXOAUMBIM
YCIIOBUEM YCIICIIHOTO TPyAa M KU3HM KaXJOro 4iieHa OOIIeCTBa.
CoBpeMeHHass XMMHUS Kak HayKa CO3UJaTelibHasl, KaKk HayKa BBICOKHX



TEXHOJIOTUWA  HalpaBieHAa Ha  peIIeHHE II00aNbHBIX  MIpoOJIeM
YCTOMYMBOTO PAa3BUTHUSL YEIIOBEUECTBA — CBHIPHEBOM, JHEPrEeTUUYECKOM,
MUIIEBOM, SKOJOTUYECKON O€30MaCHOCTH U OXPaHBI 37J0POBBA.

B coorBercTBUM ¢ OOMIMMM WEISIMH W TPUHLIUIAMH CPEIHErO
obmiero obpazoBaHus cojepkanue npeaMera «Xumus» (10—11 kimaccsl,
0a30BbIl ypOBEHb HW3Y4YEHHUSI) OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha
OOILIEKYIbTYPHYIO MOATOTOBKY OOYyYaroluxcsi, HEOOXOAUMYIO UM IS
BbIPAOOTKA MHUPOBO33PEHUECKUX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHUS B
KU3Hb COIIMYMA, MPOJOJIKEHUSI 00pa30BaHUs B PA3JIMYHBIX 001aCTsIX, HE
CBSI3aHHBIX HEIOCPEACTBEHHO C XUMHUEH.

CocrapnsomuMu npeamera «XuMHUs» SIBISIIOTCA 0a30BbIe KypChl —
«Oprannyeckas xumusi» U «OOImass W HeEOpPraHuyeckass XuUMU»,
OCHOBHBIM KOMIIOHEHTOM COJICPXAHUSI KOTOPBIX SIBIISIFOTCS OCHOBBI
0a30BOl HayKd: CHUCTEMa 3HAaHUW [0 HEOPraHUYECKOW XUMHUH (C
BKJIFOUCHHEM 3HAHUM u3 0O0Imeld XWUMHH) W OPraHUYeCKOW XHMHH.
@opMHUpPOBaHUE MAHHOM CHUCTEMbl 3HAHWW TpPU H3YUYCHUM NIpPEeAMETa
o0OecrieunBaeT BO3MOXXHOCTb PAaCCMOTPEHHS BCEr0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSITHH, 3aKOHOB U TEOPUN XUMHH.

Crpykrypa conaepxaHusi KypcoB — «OpraHuyeckass XUMHUS» H
«OOmmas 1 HeopraHudeckas XuMus» chopMHUpOBaHA B Iporpamme IO
XUMUU Ha OCHOBE CHCTEMHOIO TOJAXO0/Ja K M3YYCHHIO Yy4eOHOTO
MaTeprasia U OO0yCIIOBJIE€HA HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM
3HAaHMM Ha ONpPEICIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce
OpPraHMYeCKO XWUMHUM BEIIECTBA pacCMaTPUBAIOTCA Ha  YpOBHE
KJIACCUYECKON TEOpPUHU CTPOCHUSI OPTaHUYECKUX COCIMHEHUN, a TAK)KE Ha
YPOBHE CTEPEOXUMHUYECKUX U AIEKTPOHHBIX MPEICTABICHUN O CTPOEHUU
BemiecTB. (CBeneHust 00 M3ydyaeMbIX B Kypce BEIIECTBaX Jal0TCs B
Pa3BUTHH — OT YIJIEBOJOPOJOB JIO CJIOXHBIX OMOJIOTMYECKH AKTHBHBIX
COeMHEHUN. B Kypce OpraHMyeckod XHWMHUU IIOIY4YarOT pPa3BUTHE
chopMHUpOBaHHBIE Ha YypOBHE OCHOBHOTO 00mero oOpa3oBaHUs
NEpBOHAYAJIbHbIE MPEACTABIICHUS 0 XUMHUYECKOMN CBSI3U,
KJIacCU(DUKAIMOHHBIX TMPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOWCTB
BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKIINU.

[Tox HOBBIM YTJIOM 3peHUs B TIpeaMeTe «XUMUs» 0a30BOTO YPOBHS
paccMaTpuBaeTCs M3YYCHHBId HAa  YPOBHE OCHOBHOTO  OOIIETO
0o0pa3oBaHUsI TEOPETHUECKUI MaTepual U (PaKTOJIOTHIECKUE CBEJCHUS O
BEIIECTBAX U XMMHUYECKOW peaknuu. Tak, B 4aCTHOCTH, B Kypce «Oo0mast
M HEOpraHW4YecKass  XUMHUS»  OOyYaIOIIMMCS  MPEIOCTABISICTCS
BO3MOXKHOCTh ~ OCO3HaTh 3HAUYEHUE TMEPUOJMYECKOrO0 3aKOHA C
OOIIETEOPETUYECKUX U METOJIOJIOTHYECKUX TO3UINM, TIy0XKe TOHSTH
HUCTOPUYECKOE M3MEHEHNE (PYHKIIUN ITOTO 3aKOHA — OT 0000IIaroIe 10
OOBSACHSIONICH 1 POTHO3UPYIOIIEH.

Enunag cucrema 3HaHMHA O BaKHEHIIMX BeEIIECTBaX, MX COCTaBe,
CTPOCHUH, CBOMCTBAX U MPUMEHEHUHU, & TAKKE O XUMHUECKUX PEAKIHUSX,
UX CYIIHOCTH ¥ 3aKOHOMEPHOCTSIX MPOTEKaHUs IOMOJHSIETCA B Kypcax 10
u 11 KJIaCCOB AJI€MEHTaMHU COJIepKaHMUS, UMEIOIUMU
KyJIbTYpOJIOTMYECKMH W  MNPUKIAJHON  XapakTep. OTUH  3HAHMS
CIIOCOOCTBYIOT MOHMMAHHUIO B3aMMOCBS3UM XMMHH C JIPYyTUMHU HayKaMu,
pPacKpbIBaIOT €€ poJib B MO3HABATEIbHOW U MPAKTUYECKOU JEATEIIbHOCTH
YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXEHUS K  TIPOIECCY
TBOPUYECTBA B 0O0JIACTA TEOPUU U TPAKTHUYECKUX TMPHUIOKEHUN XHMHH,



MIOMOTAIOT BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO
3HAUYUMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIIMBATh
uHGOPMAIIMI0O M TPUMEHATH €€ I TOMOJIHEHUS] 3HAHWM, pelleHUs
MHTEJUIEKTYaJIbHBIX U 9KCIIEPUMEHTAIBHBIX UCCIIEI0BATEIbCKUX 3a/1a4. B
[EJIOM COJIep)KaHHe YydyeOHOro mpeameTa «XUMUS» JAHHOTO YpPOBHS
U3Y4YCHUS] OpPUEHTUPOBaHO Ha (GopMuUpoBaHHE Yy OOyYarOUIUXCS
MHUPOBO33PEHYECKON OCHOBBI sl HOHUMaHUs (UI0COPCKUX UAEH, TaKUX
KaK: MaTepUaJibHOE €IMHCTBO HEOPTaHMYECKOTO M OPTraHUYECKOro MUpa,
0OyCJIOBIGHHOCTh CBOMCTB BEIIECTB KX COCTAaBOM U CTPOCHHEM,
M03HABAEMOCTb MPUPOAHBIX SIBICHUN MyTEM SKCIEPUMEHTA U PEIICHHUS
OPOTUBOPEYMM  MEXKIYy HOBBIMH  (akTaMM U  TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHHUE POJIM XMMHH B PEHICHUU HKOJOTHYECKUX
npoOjieM, a Takke MpoOJieM COEpEeKECHHS SHEPreTHUYECKHUX PECYpPCOB,
CBIPbS, CO3/ITaHUS HOBBIX TEXHOJIOTUIA U MaTE€PUAIIOB.

B mnane pemienust 3a7a4 BOCIHUTAHUS, PA3BUTHS M COLIMATU3AINH
oOydJaronuxcsi TMNPUHATHIE MPOTPAaMMON MO XUMHHM TOJIXOIbI K
OTIPEJICTICHUIO COJICP’KaHUsI U TIOCTPOCHUS MPEAMETa MPeayCMaTpPUBAIOT
dbopMHpOBaHNE YHUBEPCAIBHBIX YU€OHBIX JNEHCTBUI, UMEIOMUX 0a30BOE
3HAUEHUE ISl PA3JIMYHBIX BUOB JCSITEIBHOCTU: PEIICHUs MpoOJeM,
MOWCKa, aHaimu3a u o0paboTku HHPOPMAIMK, HEOOXOAUMBIX IS
OpUOOpPETeHUs]  OMbITa  NPAKTHYECKOM M HCCIEI0BATEIIbCKOM
JeSTEeIbHOCTH, 3aHUMAIOIEH BaKHOE MECTO B ITO3HAHUM XUMUHU.

B mpaktuke mnpenojgaBaHus XUMUU KaKk Ha YPOBHE OCHOBHOTO
obmrero oOpa3oBaHus, TaK M Ha YPOBHE CpeHEro o0Iiero oopa3oBaHus,
IpU OMPEACIICHUN COACPKATEIHHOU XapaKTEPUCTHKU IENeH H3ydeHUs
pelIMeTa HalpaBJICHUEM IEePBOCTENEHHON 3HAYMMOCTU TPATUIIMOHHO
npu3Haércs (OpMUPOBAHUE OCHOB XMMHUYECKOM HAyKW Kak o01acTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKON JEATEILHOCTH YEIOBEKa
M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOHM KyIbTyphl. C METOAMYECKOM
TOYKH 3PEHUS TAKOW MOJXOJ] K OMPEICTCHUIO TIeJIe N3YUCHHS TTpeaMeTa
SIBJISICTCSI BIIOJIHE OTIPABJIaHHbBIM.

CoryiiacHO JaHHOW TOYKE 3pPEHUSl TJABHBIMHU IEISAMH H3Y4YCHUS
npenMera « XuMus» Ha 6a3oBom ypoBHe (10 —11 ki1.) siBIIsIOTCS:

e (opMHUPOBAaHHE CHCTEMbl XMMHYCCKHX 3HAHMM KaK Ba)KHCHIIICH
COCTAaBJISIFOIIEN €CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B OCHOBE
KOTOPOH JIeKAT KIIOUYEBBIC TIOHITHS, ()yH/IaMEHTAJILHBIE 3aKOHBI U
TEOpUU XWMHH, OCBOCHHE $I3bIKa HAYKH, YCBOCHHE M MMOHUMAaHUE
CYIIHOCTH  JOCTYNHBIX  OOOOIIEHWH  MHUPOBO33PEHUYECKOTO
XapakTepa, O3HAKOMJIEHHE C HWCTOPHEH WX pa3BUTUA U
CTaHOBJICHUSI,

e (opMupoBaHuE U pa3BUTHEC MPECTABICHUN O HAYYHBIX METOJaX
MO3HAHUS BEIIECTB U XUMUYECKUX PEAKINid, HEOOXOIUMBIX JIJIs
MpUOOpPETEHUS YMEHUW OpPUEHTHUPOBATHCS B MHPE BEIISCTB U
XUMUYECKUX  SBJICHHM, UWMEIINUX MECTO B TMpuUpoae, B
MPAKTUYECKON U TTIOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHHA W CIOCOOOB NEATETHLHOCTH, CBSI3aHHBIX C
HaOMIOZCHUEM © OOBSCHEHHEM XHMHYECKOTO OKCIIEPUMEHTA,
cOOJTI0ICHUEM TIPABIIT OE30MaCHOTO OOPAIEHHS C BEIIECTBAMHU.

Hapsany ¢ stum, comeprkarenbHas XapakTEPUCTUKA LEJNEN U 3a1a4
M3y4deHUsT TpeaMeTra B IporpaMMe 10 XUMUM yTOYHEHA W
CKOPPEKTHUPOBAaHA B COOTBETCTBUU C HOBBIMU MPUOPUTETAMH B CHCTEME



cpeaHero obmero ooOpa3zoBaHus. CerojHs B MpENoOJaBaHUU XUMHHU B
OOJIbIIICH CTEeNEeHU OTAAETCS MPEANOUTCHHE MPAKTUYECKOWM KOMITOHEHTE
coJiep>KaHusl O0y4EHHS, OPUEHTUPOBAHHONW Ha MOJIFOTOBKY BBIMYCKHUKA
00111€00pa30BaTeIbHON OpraHU3AINH, BJIAJICIONIET0 He HA0OpOM 3HAHUM,
a (YHKIIMOHAJIBLHON TPAaMOTHOCTBIO, TO €CTh CIOCOOAMHU U yMEHUSIMHU
AKTUBHOT'O TIOJIYYCHHUS 3HAHUH U IPUMEHEHUS UX B PeaIbHOM KU3HU IS
pelieHus MpaKkTUYeCKuX 3ajad.

B cBs31 ¢ 3TUM NpU U3yUCHUH TIpeaMeTa « XUMHUS TOMUHHUPYIOIIEE
3HaYCHHUE MPUOOPETAIOT TAaKKE IS U 33]]a4uH, KaK:

ajanTarus oOy4Jaronmxcs K YCIIOBUSIM JTUHAMUYHO
pa3BUBAIOIIErocsl MHpPa, (HOPMUPOBAHHE HWHTEUICKTYaJIbHO pPa3BUTOU
JUYHOCTH, TOTOBOM K  €caMO0Opa3oBaHHUIO,  COTPYAHHYECTBY,

CaMOCTOATCIIbHOMY IIPHHATHIO I'PAMOTHBIX pGHIeHI/Iﬁ B KOHKPCTHBIX
JKU3HCHHBIX CUTYalHAX, CBA3dHHBIX C BCIICCTBAMHA U UX IIPUMCHCHUCM,
(1)OpMI/Ip0BaHI/Ie y O6Y‘I&IOHH/IXC§I KIIIOYCBbBIX HABBIKOB (KJ'II-O‘IGBBIX
KOMHCTCHHHﬁ), HMCIOIIUX YHUBCPCAJIIBHOC 3HAYCHHUC JIA PA3JIMYHBIX
BHAOB ACATCIIBHOCTU: PCUICHUA HpO6JIGM, IIOHNCKa, aHaJIn3a 1 O6pa6OTKI/I
I/IH(l)OpMa]_II/II/I, H€06XOI[I/IMBIX JJIA HpI/IO6p€TeHI/I$I OIIbITa ACATCIIBHOCTU,
KOTOpasd 3aHUMACT BaKHOC MCCTO B IIO3HAHHHW XHMHH, d TaAKXKC IJIA
OLCHKHN C HOBPII.[HI?I 9KOJIOTHYECKOH O0€30IMacHOCTH XapaKTCpa BIIMAHHUA
BCHICCTB U XUMHNUYCCKHX IIPOLHCCCOB Ha OPTraHHU3M YCJIOBCKA U IIPUPOAHYIO

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

CaMOCTOSTENILHO MPUOOpETaTh HOBBIC 3HAHUSI TT0 XUMHUU B COOTBETCTBHUHU
C KMU3HCHHBIMH  TOTPEOHOCTSIMH,  HCIIOJIB30BAaTh  COBPEMEHHBIC
UH(OPMAITMOHHBIE TEXHOJOTUM JUIsl TIOMCKAa W aHaiu3a ydeOHOW W
HAYYHO-TIOMYJISIPHON MH(OPMAITUU XUMHYECKOTO COJEPIKaHMUSI,;
dbopMupoBaHHEe W pa3BUTHE Y OOYYAIOIIUXCS aCCOIMATHBHOTO MU
JIOTUYECKOTO MBIIILJICHUS, HaOJII0AATEeIbHOCTH, COOpaHHOCTH,
aAKKypaTHOCTH, KOTOpbIE€ OCOOCHHO HEOOXOJMMBI, B YACTHOCTH, MPH
TUTAHUPOBAHUU U TIPOBEICHUHM XUMUYECKOTO IKCTIEPUMEHTA;

BOCITUTAHUE y OOyYarommxcst yOexAEHHOCTH B TYMaHHCTHUECKOU
HaIpaBJICHHOCTH XUMHH, €€ Ba)XHOW pOJM B PEHICHUU TJI00ATBHBIX
mpoOJieM  palMOHAIBHOTO MPUPOOTIONH30BAHNSA, MOTIOJTHEHU S
DHEPTeTUYECKUX PECypCOB M COXPAHEHUS MPUPOJTHOTO pPABHOBECHS,
OCO3HaHUS HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K TIPUPOJIC U CBOEMY
3I0POBBIO, @ TAKXKE MPUOOPETEHHUS OIbITA WCIOIH30BAHUS TOTYYCHHBIX
3HAHWM I IPUHSATHS TPAMOTHBIX PEIICHUN B CUTYyAIlUSX, CBSI3AHHBIX C
XUMUYECKUMU SIBJIICHUSIMH.

B ydeOHOM muaHe cpemHero oOmero oOpa3oBaHUS TPEAMET
«Xumus» 0a30BOTO YpOBHS BXOJUT B COCTaB MPEAMETHOW 00JacTH
«EcTecTBeHHO-HAYYHbBIC TTPEIMETHD.

OOmiee uYmMCIO YacoB, OTBEACHHBIX JUIsI W3YYCHUS XUMUHU, Ha
0a30BOM ypOBHE CpPEeIHETO 00Iero 00pa3oBaHus, 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

Teoperuyeckue 0CHOBbI OPraHUYeCKOM XUMUM

[IpenMer opraHMYEeCKOW XHMMHH: €€ BO3HUKHOBEHHUE, Pa3BUTHE H
3HAYEHUE B MMOJYYECHUHN HOBBIX BEIIECTB U MATEPHAIIOB. T€OpUsi CTPOEHUS
opranunyeckux coeauHeHniit A. M. bytiepoBa, €€ OCHOBHBIE TTOJI0KEHUSI.
CtpykTypHbIe (hOpMYJIBI OPraHMUYECKUX BEIIECTB. [ OMOIOTHSI, H30MEPHS.
XHUMHUYECKasT CBA3b B OPraHUYECKHX COCOUHEHHSIX — OAWHAPHBIE H
KpaTHbIE CBSI3H.

[IpencraBnenne o KiIacCUPUKAUMM OPraHUYECKUX  BEILIECTB.
HomeHnknatypa oOpraHudeckux COEIMHEHUN (cucTeMaruueckas) U
TPUBHAJIbHBIE  HA3BaHMUS  BAXKHEWIIMX  MPEICTABUTEIEH  KJIACCOB
OpraHUYECKUX BELIECTB.

OKCIEPUMEHTAIIBHBIE ~ METOABl ~ M3Y4YEHUs BEIIECTB M HX
NpEeBpALICHUN: O3HAKOMJIEHHE C 00pa3laMl OpPraHMYECKHUX BELIECTB U
MarepuajiaMi Ha WX OCHOBE, MOJEIMPOBAHUE MOJIEKYJI OPTaHHUYECKUX
BEIIECTB, HAONIOJICHWE U ONMCAHHUE JEMOHCTPAIIMOHHBIX OIBITOB IO
IPEBPAILICHUIO OPTaHMYECKUX BEIIECTB IPU HarpeBaHuM (IUIaBJICHHE,
oOyTJIMBaHKME U TOPEHUE).

YriaeBoaopoasl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKUN psAl. MeTaH u 3TaH
— MpOCTEHIINe MPeICTaBUTENIN alKaHOB: (PU3MUECKHE U XUMHUYECKHUE
CBOMCTBa (peakIMM 3aMEILIEHUs U TOpPEHMs), HaXOXKJEHUE B IMPUPO/IE,
[OJIyYE€HHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKUU pAlN. OTWIEH H
OPONWIEH — TMPOCTEHUIINE MPEICTAaBUTEIN AQJIKeHOB: (U3WYECKUE U
XUMHUYECKUE CBOMCTBA (peakuuu THAPUPOBAHMS, TaJOTC€HUPOBAHUS,
ruApaTaluy, OKACICHUS U TOJUMEPHU3ALINH ), TIOJTYyUYECHHE U TPUMEHEHHUE.

Anxanuensl: OyrtamueH-1,3 wu wmetwiOyranuen-1,3: cTpoeHwue,
BOKHEUIIME XUMHUYECKHME CBOMCTBa (peakuusi MOJUMEpPU3ALINHN).
[Tonmy4yeHne CUHTETUYECKOTO KayuyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTMYECKUN PS.
AuernneH — MpoCTEUIINi NMPEACTAaBUTENb AJKWHOB: COCTaB, CTPOEHUE,
dusnueckue W XUMHUYECKHE CBOWCTBA (peakmuu THUIPUPOBAHWS,
rajoreHUpPOBAHMS, THIPATALIMY, TOPEHUS ), TOJTYYEHHUE U PUMEHEHUE.

Apenbl. bensoin: cocraB, crpoeHHe, (PU3MYECKHE U XUMHUYECKHE
CBONMCTBa (peakluu TaJOT€HUPOBAHUS W HUTPOBAHUS), MOJYy4YCHUE U
npuMeHenue. Tonyon: cocmag, cmpoenue, Quaudeckue u Xumuyeckue
ceoticmea (peakyuu 2an02eHUpoO8anus U HUMPOBAHUS), NOAYYeHue U
npumenenue. TOKCHYHOCTb apeHOB. ['eHeTWyeckas CBSI3b MEXIY
YIJIEBOIOPOaMU, TPUHAJICKAIIUME K PA3JIMYHBIM KJIacCaM.

IIpuponnble HMCTOYHMKM yraeBoxoponoB. [lpupomnslii ra3 wu
nomyTHble HedTsHble Ta3pl. HedTh m e€ mpoucxoxaenue. CrocoObl
nepepadboTKu HedTH: NEPEroHKa, KPEKUHT (TepMUYECKU,
KaTaJuTUueckuil), mnuponus. IlpoaykTel mnepepaboTku HepTH, UX
MPUMEHEHNWE B TIPOMBINUICHHOCTH W B ObITy. KaMeHHbBI yromp u
MPOAYKTHI €r0 MepepadOTKu.



OKCIIEpUMEHTAIbHBIE ~ METOJAbl  M3YYEHHS  BEIIECTB U  HX
NpeBpAIllCHU: O3HaKOMJIEHHE C oOpasllaMH IUIacTMAcC, KaydyyKoOB H
pe3unbl, Koywiekiuu «HedTs» u «Yroab», MojenupoBaHHE MOJIEKYII
YTJIEBOJIOPOJIOB M TaJIOTEHONPOU3BOAHBIX, MPOBEACHUE HNPAKTUYECKOM
pPaboThI: OJyYEHHUE STUJICHA U U3yUYEHHUE €T0 CBOWCTB.

Pacuérurlie 3agaun.

Boluucienuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl,
00bEMa, KOJMYECTBA HCXOJHOTO BEIIECTBA WJIM MPOJYKTa PEAKIHH IO
U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJIHOIO M3 MCXOJHBIX BEIECTB
WIH MIPOJTYKTOB PEAKIINHN).

Kucsopoacoaep:kamnue oprannyeckue coeMHeHUs

[IpenenpHbIE OQHOATOMHBIE CIIUPTHI. METaHOI U 3TaHOJI: CTPOCHHE,
duznueckue W XUMHYECKHME CBOMCTBAa (peakiuu C aKTUBHBIMU
MeTajlJlaMH, TaJOr€HOBOIOPOJIaMu, TOPEHHUE), MpUMeHeHne. BonopoiHbie
CBSI3U MEXIY MOJIEKyJdaMu cOupToB. JlelicTBUE METaHOJIa M 3TaHOJa Ha
OpraHu3M YeJOBEKa.

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

®deHoJI: cTpOoeHHE MOJIEKYIIbI, (PU3NYECKHUE U XUMUYECKHUE CBOWCTBA.
ToxcuunocTth penona. [Ipumenenne GpeHona.

Anpaerunpl U kemowusl. opManbplieruy, aueTaabIeruj: CTPOCHHE,
duznueckue W XMMHUYECKHE CBOWCTBA (pEaklMH OKHUCICHHUS U
BOCCTaHOBJICHHSI, KAYECTBEHHBIE PEAKIINH ), TTOJIYYCHUE U TIPUMEHECHHE.

OnHOOCHOBHBIE TIpeeNbHBIE KapOOHOBBIE KUCIOTH. MypaBbuHas U
YKCyCHasi KHUCIOTBI: CTpPOCHHE, (DU3UYECKHE M XUMHUUYECKHE CBOMCTBA
(coiicTBa, oOOmMeE Ui Kjacca KHUCJIOT, peakius J3Tepuduxaiumn),
noxyyeHue u npuMmeHeHue. CTeapuHOBasi U OJICMHOBAsT KUCIOTHI Kak
MIPEICTaBUTENIM BBHICIITUX KapOOHOBBIX KHUCIOT. Mbljla KaK COJIM BBICIIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEEe JACHCTBUE.

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

VYrieBonpl: coctaB, KiacCHUpUKAIMSA YrieBOAOB (MOHO-, - U
noymcaxapuabl). [1oko3a — mpocTerImii MOHOCaxapu: OCOOCHHOCTH
CTPOCHUS  MOJEKYyJbl, (U3HUECKHE ¥  XUMHUYECKHE  CBOWCTBA
(B3aumopeiicteue ¢ rugpokcuaoM Meau(ll), okucnenme amMMuadyHBIM
pacTtBopoM okcuaa cepedpa(l), BoccraHoBineHue, OpOKEHUE TIIFOKO3HI),
HaxOXJEHWE B TMPHUPOJC, TPUMEHEHHE, OHOJOTUYECKas  POJIb.
®otocuHTe3. pyKTO3a KaK U30MEP TIIFOKO3HL.

Kpaxman u nemnono3a kak NOpupoAHbie mnoauMepbl. CTpoeHwue
Kpaxmaja © Hewnoiao3bl. dusznueckne W XMMHYECKHME CBOMCTBA
Kpaxmaiia (TUAPOJIn3, KAYECTBEHHAs! PEAKIUs C UOJOM).

OKCIepUMEHTAIbHbIE ~ METOAbl ~ M3YYEHHUsS]  BEIIECTB U  HX
MpEBpAILCHUI: MPOBEECHUE, HAOJTIOICHHE u OMHUCaHue
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAYECTBEHHBIE PEaKIUU
OJTHOATOMHBIX CIUPTOB (OKHCIieHne drtaHosia okcuaoMm Mmemu(ll)),
MHOTOaTOMHBIX CIUPTOB (B3aUMOJCHCTBUE TIIMIIEPUHA C THAPOKCUAOM
Menu(ll)), anpaernaoB (OKHUCIEHHME aMMHUAYHBIM pPacTBOPOM OKCHJIA




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

Pacuérurlie 3agaun.

Bbluucinenuss mo ypaBHEHHMIO XUMHUYECKOM peakiuu (Macchl,
00bEMa, KOJMYECTBA HMCXOJHOIO BEIIECTBA WJIM MPOJYKTa PEAKIHH IO
U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOIHBIX BEIECTB
WIH MIPOJTYKTOB PEAKIINHN).

A3zoTcozeprkalme OpraHu4eckue COeIMHEHMUS.

AMHHOKHCIIOTBI Kak aM(pOTEepHbIE OPraHUYECKHE COCAMHECHMUS.
dusznyeckre W XHUMHUYECKHE CBOMCTBA aMUHOKUCIOT (Ha MpuMepe
rMiuHa). buonorndyeckoe 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.

BrbicokoMouiekyJisipHbIe cOeITMHEHUsI

OCHOBHBIE TOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN:
MOHOMEp, TMOJUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJMMEpU3AIINH,
cpenHsisi  MoJekyisipHas ~ macca. OCHOBHbIE  METOJbI  CHUHTE3a
BBICOKOMOJIEKYJISIPHBIX COEJIMHEHUN — MOJIUMEPHU3AITUS u
MOJIMKOHICHCAIIUS.

OKCHepUMEHTAIbHBIE ~ METOABbl ~ M3Y4YEHUs  BEMIECTB M UX
NPEeBpAIlICHUN:  O3HAKOMJICHME C  OOpa3llaMu  TPUPOAHBIX |
MCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC, KAYYyKOB.

MexnpeaMeTHbIe€ CBS3H.

Peanuzanus MeXpeaMeTHBIX CBSA3EU ITPU U3YUYECHUU OPTaHUYECKON
xumuu B 10 Kjacce oCyIIecTBISETCS Yepe3 MCIOJIb30BaHUE KaK OOIIMX
€CTECTBEHHO-HAYYHBIX TOHSATHUH, TaK W TIOHSITHHA, SBIISIOIIUXCS
CUCTEMHBIMU JIJIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHbIE TIOHSTHS: SIBJICHUE, HAYYHBIA (DaKT,
TUINOTE3a, 3aKOH, TEOpWs, aHalu3, CHUHTE3, KjaccuuKaIms,
MePUOIUYHOCTD, HaOJI0ICHUE, U3MEpEeHUe, IKCIIEPUMEHT,
MOJICIIUPOBAHUE.

®duznka: maTtepusi, dHEPTUs, Macca, aToM, JJIEKTPOH, MOJEKYIa,
DHEPTreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OO0BEM, arperaTtHoe
COCTOSIHHE BEIeCTBa, (PU3NIECKUE BEIUYUHBI U STUHUIIBI KX U3MEPCHHUS.

buonorusa: «ierka, opranusMm, Ouocdepa, OOMEH BEIIECTB B
opranu3Me, (HOTOCHHTE3, OHMOJOTMYECKH aKTHUBHBIC BeIlecTBa (OCIKH,
YTJIEBOIBI, KUPBI, (HEPMEHTHI).

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

TexHonOTHsA: TUIIEBBIE MPOMYKTHl, OCHOBHI PAIMOHAIBHOTO
MATAaHUs, MOIONINE CPEACTBA, JIGKAPCTBEHHBIE U KOCMETHYECKHUE
mpenaparbl, MaTEPUAITbl U3 UCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KITACC



OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHH

XHUMUYECKHM 3eMeHT. AToM. fInpo aTtoMa, U30TONbI. DIEKTPOHHAS
0001104Ka. DHEPreTUYeCcKrue 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 BemecTBa. XUMUYECKas CBA3b. BUIbI XUMHUUYECKOU CBSI3H
(koBaJieHTHasi HEMOJIsIpHAs W TIOJISIpHAs, HWOHHAS, METaJUTMYecKas).
MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHON XMMHYECKOW CBSI3U (OOMEHHBIIM
U JOHOPHO-aKIEeNnTopHbIN). BopopomHas  cBa3b.  BalleHTHOCTS.
DneKTpooTpulaTenbHOCTh. (CTeneHb OKuciaeHus. HOHBI: KaTUOHBI U
AHHUOHBI.

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

[Tonstne o nucnepcHbIx cucreMax. VICTUHHBIE M KOJUIOMIHBIE
pacTBOpBl. MaccoBas 107151 BELIECTBA B PaCTBOPE.

Knaccudukanus Heopranuyeckux coenuHenuit. Homenkartypa
HEOPraHWYECKUX BeElIeCTB. ['eHeTnueckass CBsI3b HEOPraHUYECKUX
BEILECTB, MPUHAJICKAIINUX K PA3JIMYHBIM KJIacCcaM.

Xumuueckas peaknus. Kmaccupukanuss XMMUYECKUX PEaKIUil B
HEOPraHMYECKOM M OpPraHMYECKOW XUMHHU. 3aKOH COXPAHEHHS MAacChl
BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAILLCHUS SHEPIUU NPU XUMHYECKUX
peaKUUsX.

CkopocTh peaknuu, €€ 3aBHCHMOCTh OT Pa3IMYHBIX (HaKTOPOB.
OOpatumpie peaknud. XUMHUYECKoe paBHOBecrue. DaKTOPhI, BIUSIOININE
Ha COCTOsiHUE Xumuueckoro pasHosecus. [Ipunuun Jle [lartense.

OnekTpoiluThueckas — guccormanus. CuiabHbIE H  cja0ble
aneKTpoauThl. Cpea BOAHBIX PACTBOPOB BEILIECTB: KUCasi, HEUTpaabHas,
IEJTOYHAas.

OKUCANTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE ~ METOJbl ~ W3YYEHHUsS] BEIIECTB U  HX
npeBpamieHnii: AemMoHctpanus Tabmun  «llepuoguyeckas cuctema
xumudeckux anemeHtoB JI. M. MenneneeBa», u3ydeHHE Monenen
KPUCTAIUINYECKUX PELIETOK, HaAOJIOICHHE 151 ONMCaHue
JIEMOHCTPAIIMOHHBIX M JTAOOPATOPHBIX OMBITOB (Pa3yIoKEHHE MEPOKCHUIA
BOJIOPOJA B MPUCYTCTBUHU KAaTaau3aTopa, OMPEICIICHUE CPEAbl PACTBOPOB
BENIECTB C MOMOIIBID YHUBEPCAIBHOIO WHJWKATOPA, PEAKIUH MOHHOIO
oOMeHa), TpOBEJACHHE MPaKTUUYeCKOW paboThl «BnusHue paznuuHbIX
(hakTOpPOB Ha CKOPOCTh XUMHUECKOU PEAKITHI.

Pacuérnbie 3anaum.



Pacuétel 1o ypaBHEHMSIM XUMHUYECKUX PEAKIUH, B TOM YHUCIE
TEPMOXUMUYECKUE pACUEThl, PACUYETHl C MCIIOJIb30BAHUEM TMOHSATHUSA
«MaccoBast 10JI51 BEIIECTBAY.

Heoprannueckasi Xumms

Hemerannel. [lonoxkenne HemeramoB B Ilepuomuueckon cucreme
xumudeckux siemeHToB [I. Y. MenneneeBa u 0COOCHHOCTH CTPOEHUS
aToMoB. DHU3MYECKUE CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIIOB
(Ha mpuMepe KucIopoaa, cephl, hochopa u yriepoa).

XVUMHUYECKHE CBOMCTBA BaKHEUIITUX HEMETAJUIOB (TaJlOT€HOB, CEPHI,
azora, ¢ocdopa, yriepoaa U KpPEeMHHUS) M UX COEIUHEHHMN (OKCHIOB,
KHUCIIOPOCOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COCUHECHUM.

Meramnbl. Ilonoxenue w™eramwioB B Ilepuoguueckon cucreme
xuMmuueckux saeMeHtoB JI. M. MenneneeBa. OCOOCHHOCTH CTPOCHUS
ANIEKTPOHHBIX 000704YeKk aToMoB MeTauioB. OOmue ¢uznyueckue
cBorictBa MeTauioB. CIUIaBpl METAJIOB. JJNEKTPOXUMUYECKUN Pl
HaIpPsHKEHU METaJUIOB.

XHUMUYECKHE CBOMCTBA BAXKHEUIIMX METAJJIOB (HATPHil, Kalui,
KalbllUi, 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
MPEeBpAIICHUN: H3y4YeHHE KOJJIEKIMH «MeTauibl U CIIaBbl», 00pasioB
HEMETAJUIOB, PEIICHHE OJKCIEPUMEHTAIBHBIX 3a/lay, HaAONIONeHUE W
OIMCAaHUE JIEMOHCTPAlMOHHBIX u 1a60paTOPHBIX OIIBITOB
(B3auMoOAENCTBHE TUAPOKCUIA ATIOMHHHUSL C pacTBOPAaMH KHUCJIOT U
IeJI04ei, KaUeCTBEHHBIC PEaKIIUU Ha KATHOHBI METAJIJIOB).

PacuérHble 3anaumn.

Pacuétel Maccel BelecTBa WM 00BEMaA Ta30B IO HM3BECTHOMY
KOJIMYECTBY BEIECTBA, MAcCe WM O00BEMY OJHOTO M3 YYaCTBYIOIIUX B
peakiMu BENIECTB, pacu€Thl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
IIPOAYKTOB PEAKIINU, €CIIA OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHUS U KU3Hb

Ponp xumum B oOecrieyeHUH HKOJIOTHYECKOM, DHEPTeTHUECKOU H
MUIIEBON 0€30MacHOCTH, Pa3BUTUU MEAUWIMHBL. [loHSATHE O HAy4YHBIX
METO/IaX MO3HAHUS BEWIECTB U XUMUUYECKUX PEAKIIUH.

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

UenoBek B MHUpPE BEHIECTB H  MaTEpUaloOB:  BaKHEWIIWE
CTPOUTEIIBHBIE MaTepUallbl, KOHCTPYKIMOHHBIE MATEPHUAJbl, KpPacCKH,
CTEKJIO, KEpaMuKa, MaTepHaIbl I BJEKTPOHUKH, HAHOMATEPHUAIIbI,
OpraHUYEeCKHEe U MUHEPAIbHBIE YTIOOpEHUS.

XuMHSIT W 300pOBbE  UEJIOBEKAa: TMPABWJIA  UCIIOJIb30BaHUS
JIEKapCTBEHHBIX TIPEMapaToB, MpaBuia OE30MacHOr0 MCIOJb30BaHUS
MpenapaToB OBITOBON XMMHUH B TIOBCETHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanuzamusi MeXIpeIMETHBIX CBSI3ed MpU HM3Y4YeHHUU OOIIeH u
Heopranudyeckod xumuu B 11 Kiacce OCylIeCTBISETCS  4epes
WCIIOJIb30BaHNWE KaK OOIMWX EeCTECTBCHHO-HAYYHBIX TIOHATHHA, TaK U



MOHSATUM, SBISIOMIUXCS CHUCTEMHBIMU JUISL OTHAEJBHBIX IPEAMETOB
€CTEeCTBEHHO-HAYYHOI'0 ITUKJIA.

OO6mue ecTecTBEHHO-HAYYHBIC TOHATHSA: HAYYHBIH (PakT, TUIOTE3a,
3aKOH, TEOpHs, aHajdu3, CHHTE3, KilacCu(UKalus, TEPUOJIUIHOCTD,
HaOJII0/ICHHUE, SKCIIEPUMEHT, MOJISJIMPOBaHNE, U3MEPEHHUE, SBJICHHE.

®dusuka: MaTepus, SHEPrus, Macca, aroM, 3JIEKTPOH, IPOTOH,
HEWTPOH, MOH, HU30TOI, PaIUOAKTHUBHOCTH, MOJICKYJA, SHEPreTHYECKU
yYpOBEHb, BEIIECTBO, TEI0, O0BEM, arperaTHO€ COCTOSIHUE BEIIECTBA,
bu3uYeCKre BETUIMHBI M €IMHUIBI UX U3MEPEHHUSI, CKOPOCTh.

buonorusi: kieTka, opraHu3M, sKocucTtema, Omocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

I'eorpadus: mMuHEpasbl, TOpHBIC MOPOJBI, TOJIE3HBIE HCKOTAeMEIE,
TOILJIMBO, PECYPCHI.

TexHomorust: XUMHYECKass MPOMBIIIICHHOCTh, METAJLTyprHus,
MIPOU3BOJCTBO  CTPOUTENIBHBIX MaTEpPUAJIOB, CEJILCKOXO3SMCTBEHHOE
IPOM3BOJICTBO,  THINEBAas  IPOMBIIIJIEHHOCTh,  (hapMaleBTHYSCKas
MPOMBIIIJIEHHOCTh,  MPOU3BOJCTBO  KOCMETHMYECKHX  IpenapaTos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHUajoB, AJICKTPOHHAS
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



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

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBiuBaeT TpeOOBaHUS K PE3YJIbTaTaM OCBOCHHUS
oOyJaronmMMucs  MporpamMM  CpeiHero  oOmiero  oOpa3oBaHMs
(JIMYHOCTHBIM,  METAaNpeIMETHBIM U  MpeaMeTHbiM).  HayuHo-
METOJIMYECKOM OCHOBOM il pa3pabdOTKU IUTAHHUPYEMBIX PE3yIbTaTOB
OCBOCHMSI TMPOrpaMM CpeJHEro oOImero o0pa3oBaHUs  SBISAETCS
CUCTEMHO-/IEITEIIbHOCTHBIN MOXO/.

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

OCO3HaHUE o0y4JaronmmMucs POCCHUICKOU Ipa)XJaHCKOU
UJICHTUYHOCTU — TOTOBHOCTM K CaMOPa3BUTHUIO, CAMOCTOSITEIIbHOCTH U
CaMOOIIPEICIICHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

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

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

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

JIn4HOCTHBIE ~ pE3yJbTAaThl  OCBOCHUS  MpeaMeTra  «XHUMHS»
JOCTUTAIOTCSI B €IMHCTBE YYEOHOW M BOCHUTATEIBHOU JEATEIHLHOCTH B
COOTBETCTBUM C TYMAaHHUCTUYECKHUMH, COLMOKYJIbTYPHBIMH, IyXOBHO-
HPAaBCTBEHHBIMHU LEHHOCTSIMHU M HJI€AIAMU POCCHUMCKOTO T'PaKIaHCKOIO
oO0I11ecTBa, MPUHATHIMU B 00IIECTBE HOPMaMU U TIpaBUJIaMU TTOBEACHUS,
CIIOCOOCTBYIOIIIMMHU ~ TMpOIlECCaM  CaMOTIO3HAHUS, CaMOPAa3BUTUS W
HPaBCTBEHHOT'O CTAHOBJICHUS JIMUHOCTH O0yYarOIIHXCA.

JIMYHOCTHBIE PE3YIABTATHl OCBOCHUS MpeAMETa « XUMUS» OTPAKAIOT
chOpMHUPOBAHHOCTh  OIIBITA  ITO3HABATEIBHOH W  IPAKTHYCCKOMN
JESATEIPHOCTH OOYYAIOMIMXCS 10 pealu3allid TPUHITHIX 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 COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIPU
CO37JaHUU Y4YEOHBIX MPOCKTOB, PEIICHUU Yy4EOHBIX W IMO3HABATEIHHBIX
3a7a4, BBIIIOJJTHEHUN XUMHYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHS, JTOTUKY
U apryMEHThl JIpyTUX TPHU aHaJu3€ pPa3IMYHBIX BUIOB Yy4eOHOU
JNEATENBbHOCTH;

2) NaTPUOTUYECKOTO BOCTIUTAHMS:



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

yBaXEHUSI K TMpoIecCy TBOpYECTBAa 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 T[O3HAaBaTEJIbHBIX MOTHBOB B TMOJYYEHUH U
MOCJIEAYIONIEM aHallu3e HHQPOPMALUU O TMEPEJOBBIX JTOCTHKEHUSIX
COBPEMEHHOM OTEYECTBEHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

HPaBCTBEHHOT'O CO3HAHUSI, STUYECKOTO TOBEJCHNUS;

CIIOCOOHOCTH OIICHUBATh CHUTYyallMH, CBSI3aHHBIE C XUMUYECKUMU
SABJICHUSAMHM, U TPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh 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) gpopMupoBaHNs KyJbTYPbI 310POBbS:

NOHMMaHUsl LEHHOCTEN 3/I0pOBOro U Oe3omacHoro olOpasza >KU3HH,
HEOOXOAMMOCTH  OTBETCTBEHHOTO  OTHOIIEHUS K  COOCTBEHHOMY
(pu3nYeCKOMY U IICUXUYECKOMY 370POBbIO;

coOMI0/IeHNs TpaBWJI OE30MacHOr0 OOpallleHusI C BEIIeCTBAMH B
OBITY, IOBCETHEBHON KU3HU U B TPYJIOBOH €SI TEIILHOCTH;

MOHUMAHMS LIEHHOCTU MPABUJ UHAUBUIYAIBHOTO U KOJUIEKTUBHOTO
0€30macHOr0 MOBEACHUS B CUTYaIIUSIX, YTPOKAIOIITUX 3IOPOBBIO U KU3HU
JIIOJICH;

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

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4EOHO-HUCCIIEA0BATEIbCKOM
JeSTeIbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPYECKOM M JAPYTHX BHUIAX
NEATEIIbHOCTH;

YCTAHOBKM Ha aKTUBHOE Y4YacTHE B PEIICHUM MPAKTUYECKHUX 3a]a4
COIIMAJIbHOM HAIPaBIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

WHTEpeca K TMPAKTUYECKOMY H3YYCHHIO MPOGECcCHUil pa3IudHOro
poAa, B TOM 4YHUCJE HAa OCHOBE MPHUMEHEHUSI MPEAMETHBIX 3HAHUU MO
XUMUW;

YBOKECHUS K Tpydy, JIOASIM Tpyda U pe3yJabTaraMm TPYAOBOM
NEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIIMBHIYaJTbHOW TPACKTOPHH
oOpaszoBanusi, Oymymiedt mpodeccun W peanus3arii  COOCTBEHHBIX
KU3HECHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K
XUMHH, UHTEPECOB U NMOTpeOHOCTEHN O0IIEeCTBA;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA:

HKOJIOTMYECKH IIeJIeCO00pa3HOro OTHOLIEHUS K TPUpOJE, Kak
HMCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3EMIIE;

MOHMMAHUA TJIO0ATFHOTO XapakTepa HKOJOTHYECKUX MpolieMm,
BIIMSIHUSL SKOHOMHMYECKHX TMPOILECCOB HA COCTOSIHUE NPUPOJHON U
COLIMAJIBHOM Cpebl;



OCO3HaHUsI HEOOXOJMMOCTH HCHOJB30BAHUS JIOCTHXKCHUN XUMUU
JUTSL pEeUICHUsI BOIIPOCOB PAIIMOHAIEHOTO TPUPOAOTIOIH30BaAHNUS;

AKTUBHOTO HEMPUATUS JEUCTBHM, MPUHOCIIINX BpE] OKPYXKarolen
OpUPOAHOW  Cpele, YMEHHs MPOTHO3UPOBATH  HEOJArONPUSTHBIC
HKOJIOTUYECKUE  TOCJIEACTBUS  MNPEANPUHUMAECMBIX  JEHCTBUNA U
IpeIoTBpallaTh Ux;

HAJIW4YUs PA3BUTOTO SKOJIOTMUYECKOTO MBIIUICHUS, 3KOJIOTMYECKON
KyJbTYphl, OIbITA JIEATEIBHOCTH SKOJOTUYECKON HANpaBIE€HHOCTH,
YMEHUSI pyKOBOJICTBOBATHCS UMHU B MIO3HABATEIbHON, KOMMYHUKATUBHOM
U COIMAIbHOM TIPAKTUKE, CIOCOOHOCTU M  YMEHHUS  aKTHUBHO
IPOTHUBOCTOSITH UACOJIOTUN XeMOPOOuH;

7) IEeHHOCTH HAYYHOT'0 MO3HAHMS

c(hOpMHUPOBAHHOCTH MUPOBO33pEHUS, COOTBETCTBYIOIIIETO
COBPEMCHHOMY YPOBHIO Da3BUTHs HAYKH M OOIICCTBEHHOM [IPAKTHKH;

MOHUMAaHUS CreNU(UKU XUMHHM KaK HAayKH, OCO3HaHUs €€ pOoJiu B
GbOpMHUpPOBAHMK  PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU
[IEJIOCTHOTO TMPEJCTaBIEHUS 00 OKpYKaroleM MHUpE KaKk O €IUHCTBE
OpUPOABl U YEJIOBEKAa, B IMO3HAHWM MPUPOJHBIX 3aKOHOMEPHOCTEH H
penIeHNH NpooJieM COXpaHEHHUS MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B OCOOOH 3HAYMMOCTH XUMHH ISl COBPEMEHHOM
[UBUJIU3AIMN: B €€ TYMaHUCTUYECKON HANIPABJICHHOCTU U BaYKHOM POJIH B
CO3/IaHUU HOBOM 0a3bl MaTepUaIHLHON KYJIbTYPHI, PEHICHUHU TJI00ATBHBIX
npo0ieM  YyCTOMYMBOTO  pa3BUTHSL  4YEJIOBEUECTBA —  CHIPHEBOM,
HHEPTreTUYECKOM, MUIIEBON M IKOJOTUYECKON 0€30MaCHOCTH, B PA3BUTHH
MEUIMHBI, 00ECTIEYeHUH YCIOBUN YCIIEUTHOTO TPYJa U IKOJIOTHYECKH
KOM(OPTHOM KU3HU KaKJIOTO YjieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON  TPaMOTHOCTU: TOHHUMAHUS  CYIIHOCTH
METOJIOB  TIO3HAHUS, HCMOJB3YEMbIX B  €CTECTBEHHBIX  HayKax,
CIIOCOOHOCTH HCIIOJb30BaTh TMOJy4YaeMble 3HAHUSA JUIsl aHald3a W
OOBSCHEHUSI SIBJICHUM OKPYKAIOMIETO MHpa M MPOUCXOIANIMX B HEM
U3MEHEHHM, yMEHHsS JeiaTh OOOCHOBAaHHBIE 3aKJIIOUEHHS 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 MO3HAHUIO U UCCIIEA0BATEIbCKON IeITeTbHOCTH;

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

WHTEpeca K OCOOEHHOCTSM TpyJda B pasnuyHbIX cdepax
PO eCCUOHATIEHOM IESITEIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATDHI

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

3HaUYUMbIEe 11  (OPMHUPOBAHUST MHPOBO33PEHUSI OOYyHAIOIIUXCS
MEXAUCIUIUIMHAPHBIE  (MEXIpPEIMETHbIE) OOIIeHayYHble TMOHSTHS,
OTpaXarolllie IEeJIOCTHOCTh HAyYHOW KapTHHBI MHUpa M cCleuuuxy
METOJIOB TMO3HAHMSI, UCTOJIb3YEMbIX B €CTECTBEHHBIX HayKax (maTtepus,
BEILIIECTBO, HHEPrus, SIBICHHE, NPOLECC, CHUCTeMa, Hay4yHbIM (HakT,



OPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIEAOBaHHUE,
HaOJIF0/ICHUE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

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

CIIOCOOHOCTH oOy4Jarommxcs UCIIOJIb30BaTh OCBOCHHBIEC
MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEpCAJbHBIC
y4eOHbIE IeUCTBUS B TO3HABATEILHON U COLMATILHOMN MpPaKTHKE.

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

OBiajieHue YHUBEPCAJIbHBIMU Y4YeOHBIMH IO3HABATEIbLHBIMH
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 JJ11 OOBSICHEHUS OTJIEIbHBIX (DaKTOB U SIBJICHHIA;

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

yCTaHABJINBATh IPUYUHHO-CJICICTBEHHbBIC CBSI3U MEXTY
U3Y4aeMbIMH SIBJICHUSIMU;

CTPOUTH JIOTMUECKHE PACCYXKICHUSI (MHIYyKTUBHBIC, NEAYKTHUBHBIE,
0 AaHAJIOTHWH), BBIABIATh 3aKOHOMEPHOCTH U TMPOTHBOPEYHUS 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 XMMHUYECKOW PEAKIMH — MPU 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 W
XAMUYECKHUX PEaKIIUM;

dbopMynupoBaTh 1MW W 3aJa4dl  KCCICAOBAHUS, HCIOIh30BaTh
MOCTaBJICHHBIE M CAMOCTOSITEIBHO C(OPMYIMPOBAHHBIE BOMPOCHI B
KauecTBe MHCTPYMEHTa TMO3HAaHUS W OCHOBBI i (HOPMHUPOBAHMS
TUTIOTE3BI 10 IPOBEPKE MPABWIILHOCTH BHICKA3bIBAEMBIX CYKICHUN;

BIIQZICTh  HABBIKAMH  CAMOCTOSITEJILHOTO  IUIAHUPOBAHUS |
MPOBEICHHS YUYEHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMCHHSI
Ha0IIOAaTh 32 XOJOM MPOIECcca, CAMOCTOSITEILHO MPOTHO3UPOBATH €TO
pe3ynbTar, (opMyaupoBaTh OOOOIIEHUS W BBIBOJBI OTHOCHTEIIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCIEAOBAHUS, COCTABIATH 000CHOBAHHBIM
OTY€T O IpoeNaHHON paboTe;



nprOOpeTaTh OMBIT YUEHUYECKON MCCIIEIOBATEIBCKON U MTPOESKTHOM
NESATEABHOCTH,  MPOSIBISATH  CHOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITEIbBHOMY TOHCKY METOJOB pEIICHUS NPAKTUYECKUX 3ajiad,
NPUMEHEHUIO PA3TUYHBIX METOJIOB MTO3HAHUS.

3) paboTa ¢ uHpopmManmeii:

OpPUEHTHUPOBATHLCS B PA3IUYHBIX UICTOYHUKAX MH(DOpMAIUKU (Hay4yHO-
nomyJsipHasi JIUTepaTypa XHUMHUYECKOTO COJEpXaHUs, CIPAaBOYHBIC
nocobusi, pecypcsl HMHTepHeTa), aHaNM3UpoOBaTh  HUHPOPMALIUIO
Pa3IMYHBIX BUJIOB U (HOPM MpPEACTABICHUS, KPUTHUYECKU OIICHUBATH €€
JIOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

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

npruoopeTaTh OTIBIT UCIIOJIb30BaHUS uH(pOpMaIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH U PA3JIMUYHBIX IOUCKOBBIX CHCTEM;

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

UCIIOJIb30BaTh HAYYHBIN SI3bIK B Ka4e€CTBE CPEJCTBA MpH paboTe ¢
XUMUYECKON MH(pOpMAILUEH: MPUMEHATh MEXKIpEAMETHbIC ((PU3NUecKue
U MaTeMaTH4eCKue) 3HaKU U CHUMBOJIBI, (OpMyIbl, aOOpeBUATYpHI,
HOMEHKJIATYpYy;

UCIIOJIb30BaTh M MPeoOpa3oBhIBATH  3HAKOBO-CHMBOJIMYECKHE
CpelcTBa HArJISAHOCTH.

OBaaneHue YHHUBEPCATbHBIMHU KOMMYHUKATUBHBIMH
AEeCTBUAMM:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXKTaeMOil TeMbl B XOJ€
auanora W/Wid AUCKYCCHH, BBICKa3bIBaTh UACH, (POPMyIHMpPOBATH CBOU
MPEJIOKEHNSI OTHOCUTENIBHO BBITIOJIHEHUS MPEIOKEHHOM 3a1a4u;

BBICTYNaTh C TMPE3CHTAlMEeH  pPEe3yJbTaTOB  IMO3HABATEIHHOM
NESTEIbHOCTH, TIOJYYCHHBIX CaMOCTOSITEIbBHO WM COBMECTHO CO
CBEPCTHUKAMHM TPU  BBIIOJHCHHUH  XUMHYECKOTO  JKCIEPUMEHTA,
IPAKTUYECKON pabOThI IO UCCIIETOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanu3anuu  y4eOHOro TpoekTa U (POPMYIHPOBATH BBIBOJABI IO
pe3ynbTaTaM  TPOBEACHHBIX HCCICAOBAHMM TyTEM  COTJIAaCOBaHUS
MO3UIIUNA B X0]1€ 00CYX ICHUS U OOMEHa MHEHUSMH.

OBjajieHUe YHHBEPCAJbLHBIMH PeryJasTHBHBIMHU JeHCTBUSIMMU:

CaMOCTOSATENIbHO  IJIAHUPOBaTh W OCYIIECTBIATH  CBOIO
MMO3HABATEIIbHYIO JICSITEIbHOCTh, ONpenessis e Iend | 3aJayd,
KOHTPOJIMPOBaTh M TIO Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh
MpeJiaraeMblii  aliTOPUTM  JACHCTBUN TIPU  BBIIOTHEHUH YYCOHBIX W
MCCJIEIOBATENbCKUX 3aja4, BeIOMpaTh HamOosiee d(PQPEeKTUBHBIA CIOCOO
WX peElIeHus] ¢ Yy4ETOM TIONyYeHHUS HOBBIX 3HAHWH O BEIIECTBaX M
XUMUYECKUX PEaAKITUIX;

OCYIIIECTBJISITh CAMOKOHTPOJIb CBOEH JIEATETLHOCTH Ha OCHOBE
caMOaHaJIM3a U CAMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KITACC



[IpenMeTHbIEe pe3ynbTaThl OCBOCHHS Kypca «OpraHu4yeckass XUuMHUs»
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh MPEJICTABICHUNA O XMMUYECKON COCTaBIISIOIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B TO3HAHUU SIBICHUI
npupoAbl, B (POPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €&
(GYHKIMOHATBHOM ~ T'PAMOTHOCTH,  HEOOXOAMMOW Il  pelleHus
NPAKTUYECKUX 3aad U SKOJOTMYECKU OOOCHOBAHHOI'O OTHOIIEHUS K
CBOEMY 3JI0POBBIO U IPUPOJIHOM CpELE;

BJIQJICHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIAraloIIue  MOHATHS  (XMMHYECKHUH  DJIEMEHT,  aToM,
AIEKTPOHHAS 00oJi0uKa aToma, MOJIEKYIa, BAJICHTHOCTb,
AIEKTPOOTPUIIATEIILHOCTh, XUMHUYECKasi CBS3b, CTPYKTypHas ¢opmyia
(pa3BépHyTass U COKpami€¢HHasi), MOJb, MOJISIpHAsT Macca, MOJISIPHBIM
00BEM, YriepoaHblid cKeneT, GyHKIMOHAJIbHASA TPyNIa, pagukal,
U30MEpHs], U30MEPBI, TOMOJIOTUYECKUIN Psll, TOMOJIOTH, YIIIEBOJAOPObI,
KHCJIOPOJ U a30TCOJACPIKAIINE COEAUHEHHUS, MOHOMEp, IMOJUMED,
CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COCIWHEHHS); TECOPUH U
3aKOHBI (TEOpHUsi CTpOeHUs opraHumdeckux BemiecTB A. M. bytieposa,
3aKOH COXpPaHEHHS MAacCChl BEIECTB); 3aKOHOMEPHOCTU, CUMBOJIMYECKHMA
A3bIK  XUMHUHU; MHPOBO33PEHUYECKUE 3HAHHUS, JIEKAIME B OCHOBE
NOHUMAHHUS TMPUYUHHOCTH W CUCTEMHOCTH XUMHUYECKUX SIBJICHUU,
(dakToIOrHYeCKUe CBEACHUS O CBOWCTBAaX, COCTaBe, IMOJIYYECHUU U
0€30MacHOM MCTIOJIb30BAHUH BAXKHEHIIIUX OPTaHUYECKUX BEIIECTB B OBITY
U IPAKTHYECKOMN AESATEIbHOCTU YEIOBEKA,

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

chOPMHUPOBAHHOCTh ~ yYMEHHH  HCIOJIB30BaTh  XUMHUYECKYIO
CUMBOJIUKY I COCTAaBJEHUS MOJIEKYJSIPDHBIX M  CTPYKTYPHBIX
(pa3BEpHYTOM, COKpamEHHOM) (OPMYT OPraHUYECKHX BEIIECTB M
YPAaBHEHHN XUMHUYECKUX PEaKIHil, W3rOTaBIMBaTh MOJEIN MOJIEKYII
OpPraHUYeCKUX BEHIECTB IS WUIIOCTpPAllMM MX XHUMHYECKOTO U
MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOPMHUPOBAHHOCTh YMEHHM yCTaHABIMBATh MPUHAJICKHOCTD
M3YYCHHBIX OPraHMYECKUX BEIIECTB MO HUX COCTaBYy U CTPOCHUIO K
onpenenéHHOMY KJIacCy/TpyIne coequHeHu (yriaeBOI0POIbI, KUCIOPO
U a30TCOJIEpXKAIUE COEIUHEHUS, BBICOKOMOJIEKYJSIPHBIE COEAUHEHUS ),
JaBaTh MM Ha3BaHus 1Mo cucrtemarmueckoir Homenkiatype (IUPAC), a
TaKk€ MNPUBOAUTH TPHUBUAJBHBIE HA3BAHUSI OTJEIbHBIX OPraHUYECKHUX
BEIIECTB (ITWJIEH, MPOIMMIICH, AalleTUIEH, ITUICHIJIUKOJb, TJIUILEPHUH,
denoun, hopmanbaeru, aleTaibIerua, MypaBbuHas KHCIIOTa, YKCYCHas
KUCJIOTA, OJICMHOBAas KHUCJIOTa, CTE€apUHOBAas KHUCJIOTa, TJIIOKO34,
bpykTO3a, Kpaxmal, eJUTI0103a, TIUIH);

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

c(OPMHUPOBAHHOCTh YMEHHS TPUMEHITh TOJOXKCHUS TEOPHUH
CTpoeHHUs opraHuyeckux BemectB A. M. byrnepoBa s oObsicHEHUS
3aBUCHMOCTH CBOWMCTB BEILIECTB OT HUX COCTaBa M CTPOEHUS;, 3aKOH
COXpPaHEHUSI MaCChl BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHUN XapaKTEepU30BaTh COCTaB, CTPOCHHE,
¢uznueckue M XMMHYECKHUE CBONCTBA THUIIUYHBIX IMPEACTaBUTENEH
Pa3UYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STHJICH,
IpOMWICH, aleTwieH, OyraaueH-1,3, wmetunOyranuen-1,3, OeH3oul,
METaHOJI, 3TaHOJ, ATHJICHIJIMKOJb, TIUUEPUH, (DEHON, aleTalbIeTui,
MypaBbHHAasi W YKCyCHas KHCIIOTHI, TJIIOKO3a, Kpaxmaj, IeJII0J03a,
AMUHOYKCYCHAsl KUCIIOTa), WJUTFOCTPUPOBATH TEHETUYECKYIO CBSI3b MEXKTY
HUMU YPaBHEHMSIMHU COOTBETCTBYIOIIMX XWMHUYECKHX pPEAKIUN C
UCIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

cOPMHPOBAHHOCTh  YMEHHUSI  XapaKTEepU30BaTb  HMCTOYHUKHU
yIIEBOAOPOJHOTO ChIpbs (HE(DTh, MPUPOAHBIN Ta3, YTrojib), CIOCOOBI UX
nepepadoTKU U MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB IepepaboTKu;

c(OPMUPOBAHHOCT, ~ YMEHUW  TPOBOJUTH  BBIYUCICHHUS  TIO
XUMUYECKUM YpaBHEHUSAM (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WJIM MNPOAYKTa pEaklUUd MO H3BECTHBIM Macce, 00bEMY,
KOJMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WIH MPOJAYKTOB PEAKIIHH );

c(OPMHUPOBAHHOCTh YMEHUW BJIQJE€Th CHUCTEMOM 3HaHHK 00
OCHOBHBIX METOJIaX HAYYHOTO MO3HAHUS, UCIIOJIB3YEMbIX B XUMHUU TIPU
U3YYCHUHU BEIIECTB M XUMHUYECKHUX SIBJICHUN (HAONIOJCHHE, U3MEPEHHUE,
AKCIIEPUMEHT, MOJIEIMPOBAHUE), UCIIONH30BATh CUCTEMHBIC XUMUUYECKHE
3HAHUS JJI NPUHATHS PEUICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMHU U UX MPUMEHECHHEM,;

c(hOpPMHUPOBAHHOCT, YMEHUU COOMIOJaTh MpaBUjia IMOJIb30BAHUS
XUMUYECKON TMOCyno © JabopaTOpHBIM O0OO0OpPYyIOBaHHEM, a TaKKe
npaBuiia OOpaIIeHHsl C BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIIUSAMH TIO
BBITIOJIHEHUIO JTA0OPATOPHBIX XUMUUYECKHUX OTIBITOB;

c(OPMHUPOBAHHOCTh ~ YMEHUW  TUIAHUPOBATH U BBIMOJHATH
XUMUYECKUN DKCIIEPUMEHT (MIPEBPAIICHHs] OPTraHUYECKUX BEIIECTB MPH
HarpeBaHWM, TOJy4YE€HHWE OTWJICHAa ¢ H3y4YCHHE €ro CBOWCTB,
KaueCTBEHHbBIE PEAKIIMU OPraHMYECKUX BEIECTB, JACHATypalus OEJIKOB
Ipy HArpeBaHWU, I[BETHBIE PEAKIMU OCJIKOB) B COOTBETCTBHH C
paBUIaMH TEXHUKH O€30MacHOCTH TMPHU OOpPAIICHUHU C BEIIECTBAMHU H
1a60paTOPHBIM o0opyI0BaHUEM, MPEICTABIIATh pe3yabTaThl
XUMUYECKOTO  JKClepuMeHTa B ¢GopMe  3alucu  ypaBHCHHM
COOTBETCTBYIOIIUX PEAKIIUN U (OPMYIUPOBATH BBHIBOABI HA OCHOBE ATHX
pE3yNbTaTOB;

chOPMHUPOBAHHOCTh ~ YMEHHUM  KPUTHYECKH  aAHAIU3UPOBATH
XUMUYECKYI0 HMH(POPMAIINIO, TOJIy4aeMyl0 M3 Pa3HbIX HCTOYHUKOB
(cpenctBa MmaccoBoit nHbopmaruu, MIHTEpHET 1 APYTHX);

c(hOpPMHUPOBAHHOCTh yYMEHHUHN COOJIOIAaTh TMpaBWia SKOJOTUYCCKU
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, MOHUMAs CMBICH TOKa3aTelsl
[TJIK, mosicHATh Ha IpUMEpax CIOCOObI YMEHBIIICHUS U TIPEIOTBPAIICHUS
WX BPEIHOTO BO3JICUCTBUS Ha OPTAaHU3M YEIIOBEKA,;

JUTsT OOYYaIOIIUXCS C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMU 37IOPOBBS:
yMEHUE MPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX TO3HAHUS
BEIIIECTB U XUMUYECKUX SBJICHUM;



UL CIeNbIX W CIa0OBUIANIMX  OOydYarouuxcsi:  YMEHHE
UCIIOJIb30BaTh pelbe()HO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpaiins
JUTSI 3aITUCU XUMHUYECKUX (POopMyIL.

11 KITACC

[IpeameTHbie  pe3yiabTaThl  OCBOoeHHMS  Kypca  «OOmas
HEOPTraHUYECKask XUMHUS» OTPAKAIOT:

c(hOpPMHUPOBAHHOCTh MPEICTABICHUN: O XUMUYECKON COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUU B TO3HAHUU SIBICHUI
npupoAbl, B (POPMUPOBAHUM MBIINUICHUS W KYJIbTYpbl JUYHOCTH, €€
(GYHKIMOHATBHOM ~ T'PAMOTHOCTH,  HEOOXOAUMOW  JIJIi  PEIICHHUS
MPAKTUYECKUX 3a7a4 U DKOJOTUYECKU OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 370POBBIO U IIPUPOJHON CpeLe;

BJIQJICHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOIINE MOHITHS (XUMUYECKUN DJIEMEHT, aTOM, M30TOIl, S-,
p-, d- BJIEKTPOHHBIC OPOUTATIM ATOMOB, HOH, MOJICKYJIa, MOJIb, MOJISIPHBIN
00BEM, BAJCHTHOCTb, DJIEKTPOOTPUIATEIHLHOCTh, CTENEHb OKHCIICHHUS,
XUMUYECKas CBsI3b (KOBAJICHTHAsI, HIOHHAs, METaJUIMUECKasi, BOJIOPOIHAs),
KpUCTAJNIMYECKAs] PpEIIETKA, THUIbl XUMUYECKUX pEaKlui, pacTBop,
ANEKTPOJUTHI, HEANEKTPOJIHTHI, SJIEKTPOJIUTHUYECKA JUCCOIMALNS,
OKHCIIUTENIb, BOCCTAHOBUTENb, CKOPOCTb XUMHUYECKON  peakuuu,
XUMHUYECKOE paBHOBECHE); TEOpUHU 51 3aKOHBI (Teopus
AJIEKTPOJIMTUYECKON JHUCCOLManuu, nepuoandyeckud 3akon J[. .
MeHnneneeBa, 3aKOH COXpPaHEHHUsI MACChl BEILIECTB, 3aKOH COXPAaHEHUS U
IPEBPAICHUS] YHEPTUU TMPU XUMUYECKUX PEAKIUIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHH, MUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B
OCHOBE IMOHUMAaHUs NPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUM,
dakToIOorHYeCKUe CBEACHUS O CBOWCTBAaX, COCTaBe, IMOJIYYECHUU U
0€30MacHOM HKCTIOJIb30BAaHUM BAXKHEHIIIMX HEOPTaHWYECKHX BEIECTB B
OBITY M MPAKTUYECKOU JIEATETLHOCTH YEJIOBEKA;

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

c(OPMUPOBAHHOCTh ~ yYMEHHUH  HCIOJIB30BATh  XUMHUYECKYIO
CUMBOJIMKY JUIsl COCTaBJeHUS (QOpMysT BEIIECTB H  ypPaBHCHHM
XUMUYECKUX peakiui, cucrtemarudeckyto HomeHkimarypy (IUPAC) u
TPUBHAJIbHBIC HAa3BaHUS OTJEIbHBIX HEOPTAHUYECKHUX BEIECTB (yrapHbIN
ra3, yrjiekuciblid ra3, aMMHAaK, raii€Has U3BECTb, HErali€éHas H3BECTb,
MUTHEBAS COJA, MTUPUT U APYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUU OMPEEIATh BAJICHTHOCTh M CTEINEHb
OKHUCJICHHUS] XUMUYECKHUX PJIEMEHTOB B COEAMHEHUSIX PA3JIMYHOIO COCTABA,
BUJI XUMHYECKOM CBSI3UM (KOBAJEHTHAs, WOHHAs, METaUIMYecKas,
BOJOPOJHAsA) B COCAWHEHUSX, THUI KPUCTAIUIMYECKOW PEIIETKU
KOHKPETHOTO  BelllecTBa  (aToMHasi,  MOJIEKYJspHas,  HOHHAsi,
METAJJINYECKast), XapakTep Cpelibl B BOJIHBIX PACTBOPAX HEOPraHUYECKUX
COCIUHECHMH;

c(hOPMHUPOBAHHOCT, YMEHHHA yCTaHABIMBATh MPUHAJICKHOCTD
HEOPraHMYECKUX BEHIECTB IO HUX COCTaBy K  OMNPEACIEHHOMY
KJIacCy/Tpynmie COeauHEHWW (MpPOCThIE 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  XHUMHUYECKHUX  JJIeMEHTOB  1-4  mepuojioB
[lepnoanueckont cucrembl xumuueckux anemeHToB [l. M. MeHnneneena,
UCIOJB3YyS  MOHATHS  «S-, P-,  O-DJIIEKTpOHHBIC  OpOUTAIN»,
«QHEPTeTUYECKUE YPOBHU», OOBSICHATh 3aKOHOMEPHOCTH HW3MEHCHHS
CBOMCTB XHMHYECKHUX DJIEMEHTOB M HX COCJAMHEHUN IO MepuojaM u
rpynmnaMm llepuoguueckort cuctemMbl XUMUYECKUX 3yeMeHToB J[. U.
Menpaeneena;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh (OMUCKHIBAThH) OOIIHE
XUMHYECKUE CBOMCTBA HEOPraHMYECKHX BEIIECTB PA3IMYHBIX KJIACCOB,
NOATBEPkKAATh  CYIIECTBOBAHME  TIEHETHUYECKOM  CBS3M  MEXIY
HEOPTraHUYECKUMHU BEILIECTBAMH c MIOMOIIBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHIA;

c(hOPMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATh XHUMUYECKHE
peakiMy MO Pa3IMYHBIM IMPU3HAKaM (YUCIY U COCTaBYy pPEarupyrommx
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 YCJIOBHS, MPU KOTOPHIX OTU PEAKIIUH UIYT
110 KOHIIA;

c(hOpMHPOBAHHOCTH YMEHHUM MPOBOJIUTH peaKkiuu,
NOATBEPKAAIOIINE KAYECTBEHHBIM COCTaB Pa3IMYHBIX HEOPraHHMYECKUX
BEILIECTB, PACIO3HABATh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPAaX HEOPTaHUYECKUX BEILIECTB;

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

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

c(OPMHUPOBAHHOCTh ~ YMEHHI  XapaKTepU30BaTh  XUMUYECKUE
MPOIIECCHI, JIEKAIIUE B OCHOBE MPOMBIILICHHOTO MOJYYEHHUSI CEPHOU
KHCJIOTBI, aMMHaKa, a Takke C(HOPMUPOBAHHOCTH MPEACTABICHUH 00
o0IIMX HAYYHBIX MPUHIIMAIIAX U YKOJOTHIECKUX MPOOIeMax XUMUYECKOTO
MIPOU3BOJICTBA;

cOPMUPOBAHHOCTh ~ YMEHHH  TMPOBOJUTH  BBIYUCICHHS  C
WCIIOJb30BAaHUEM TIOHATHUS «MaccoBasl JIOJsl BEIECTBA B PACTBOPEY,
OOBEMHBIX OTHOIICHUM Ta30B TPH XHUMHUYECKUX PEAKIUAX, MACCHI
BeIIeCTBA WM O0BEMA Ta30B IO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM O0BEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMHA BEIIECTB,
TermIoBoro 3(pgexra peaknuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAcCChI
BEIIIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

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



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

chOPMUPOBAHHOCTh ~ YMEHUW  IJIAHUPOBaTh M BBIMOJHSTH
XUMHUYCCKUNA OSKCIIEPUMEHT (pa3jioKEHHE TIEepPOKCHAa BOJOpOJa B
NPUCYTCTBUH KaTalaM3aTopa, ONpeIeTICHHE CPebl pAaCTBOPOB BEIUIECTB C
TIOMOIIIFIO YHUBEPCATHLHOTO MHAUKATOPA, BIUSHUAC PA3TUIHBIX (AKTOPOB
Ha CKOPOCTh XHMHYECKOH peaklid, peaklud HWOHHOTO OOMeHa,
Ka4yeCTBEHHBIC PEaKIMU Ha CyJbdaT-, KapOoHAT- U XJIOPHU-aHHOHBI, Ha
KaTHOH aMMOHHMsI, pEIICHHE SKCICPUMEHTAIBHBIX 3aJad [0 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 PEAKIUA U
(dbopMyIHpOBaTH BHIBOJIBI HA OCHOBE ITHX PE3YJIbTATOB;

chOPMHUPOBAHHOCTh ~ YMEHHUM  KPUTHYECKH  aAHAIU3UPOBATH
XUMUYECKYI0 HMHGOPMAIIMIO, TOJy4aeMyl0 U3 pPa3HbIX HCTOYHHKOB
(cpencTBa MaccoBoM KOMMYyHUKalK, IHTEpHET U APYTUX);

c(hOpPMHUPOBAHHOCTh YMEHUHN COOJI0/IaTh TMpaBUiia SKOJOTUYECKU
11€1eCO00pa3HOTO MOBEJCHUS B OBITY U TPYAOBOM JESITEIBHOCTH B IEJSAX
COXpaHEHUsI CBOETO 3J0pPOBbS W OKpYXalolled MPUPOJHON CpEIbl,
OCO3HaBaTh  OMACHOCTh  BO3JECHCTBUS HA  JKUBBIE  OPTaHU3MBI
onpenenEHHbIX BEIECTB, MoHMMas cMbici mnokazarens [1JIK, moscHaTsh
Ha TpUMEpPax CIOCOObI YMEHBIICHHUS U MPEAOTBPAIICHUS WX BPEIHOTO
BO3/ICHCTBUSI HA OPTaHU3M YETIOBEKa;

JUTsl OOYYaIOIIUXCSl C OTPAHUYCHHBIMUA BO3MOYKHOCTSIMU 37IOPOBBS:
yMEHHUE IPUMEHSTh 3HAaHUSI 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHUS
BEIIECTB U XUMUYECKHUX SIBJICHHIA;

UL CIeNbIX W CHA0OBUIAIIMX  OOyYaroumuxcsi:  YMEHHE
UCIIOJIb30BaTh pelibe(pHO-TOUeuHy0 cucTteMy oOo3HaueHnuid JI. bpaitns
TSt 3anucH XUMUYECKUX dbopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaunmenoBanue
pa3esioB U TeM
MPOrpaMmbl

Koaun4yecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

DJIeKTpOHHbIe (LM (pPOBbIE)
o0pa3oBaTe/bHbIE PecypChl

Pa3neu 1. Teoperuueckue 0CHOBbI OPraHN4ecKOi XUMHUH

11

[Ipenmer
OPraHUYeCKOu
xumuu. Teopus
CTPOEHHUS
OpraHUYECKUX
coenquHeHui A. M.
byrneposa

Hroro no pazneny

Pazpnen 2. Yraesompopoabst

2.1

IIpenenbubie
YTIIEBOAOPOABI —
aJIKaHbI

2.2

Henpenensueie
YTIIEBOJOPObL:
AJIKEHBI,
aJIKaJUeHBI,
AJIKUHBI

2.3

Apomarnyeckue




YII€BOIOPOAbI

[Ipupoansie
HUCTOYHHUKHU

24 3 1
YIJIEBOIOPOAOB U

uX nepepadoTka

Utoro no pazneny 13

Paznen 3. Kuciopoacoaep:kamnue opranndeckue coeJuHeHUust

3.1 Cnuptel. Genon 3
AJLIEruaml.

3.9 Kap6onoBsie 7
KHCIIOTEHI.

CrnosxHble 3¢upsl

3.3 VYriaeBoasl 3 1

Wroro mo paszneny 13

Pasnen 4. A3oTcoaep:kaiye opraHudecKkue coeIMHeHUus

AMUHEL
4.1 AMUHOKHCIIOTHI. 3
benkn
Utoro mo pazneny 3

Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCIUHEHUS

IImacTMacchl.
51 2
Kayuyku. Bonokna

Uroro no pazaeny 2




OBIIEE KOJIMYECTBO
YACOB 10
I[TPOTPAMME

34




11 KITACC

HauMeHoBaHue KoaunuecTBo yacoB
Ne DJIeKTpOHHbIe (LM (POBbIe)
Pa3ieioB U TEM KoHnTpoJbHbie IIpakTHYeckue
n/m Bcero o0pa3oBaTe/bHbIC PeCypChl
NporpamMmel padoThI padoTshI
Paznen 1. TeopeTnueckue 0CHOBBI XUMHU
CrpoeHue aToOMOB.
Ilepuonuueckuit
3aKOH U
[Tepuonnueckas
1.1 P 3
cucrema
XUMHUYECKUX
anemeHToB /1. 1.
Menneneesa
CrpoeHue BeliecTna.
1.2 MHuoroo6pasue 4
BELIECTB
XUMUYECKUE
13 6 1 1
peakuuu
Uroro no pazaeny 13
Pa3nea 2. Heopranuyeckasi Xumust
2.1 Mertamibl 1
2.2 Hemerannbl 1
CBs3b
2.3 2

HCOPTraHNYCCKUX 1




OpraHNu4YeCKHUX

BELIECTB
Hroro no pazaeny 17
Paznen 3. XuMus u :KU3HL

3.1 XWUMUS U )KU3Hb 4
Hroro no pasneny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJibHbIE

Bcero
padoThI

IIpakTn4yeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchI

[Ipenmer oprannveckom
XHAMHH, €€ BOSHUKHOBEHHUE,
pa3BHUTHE U 3HAYCHUE

Teopus cTpoeHus
OpPraHMYECKUX COECAVUHEHUN
A. M. byrneposna, eé
OCHOBHBIC ITOJIOKCHU

IIpencrasienue o
KJ1acCU(pUKaLUN
OpTraHUYECKHUX BEIIECTB.
Howmenxkiarypa
(cucremaTnueckas) u
TPUBHUAIIbHBIE HA3BAHUS
OpPraHUYECKUX BEIECTB

AJKaHBI: COCTaB U CTPOCHHE,
TOMOJIOTUYECKUH PSJT

MertaH u 3TaH —
MPOCTEUIIINE MPEICTABUTETN
AJKaHOB




AJIKEHBI: COCTaB U CTPOCHHUE,
CBOMCTBA

OTUJIEH U IPOIUIIEH —
IIPOCTEUIIINE TPEACTABUTENN
AJIKCHOB

ITpakTrueckas padota Ne 1.
«Ilonydenue sTuneHa u
M3y4YEHHUE €r0 CBOMCTB)»

Ankanuensl. byranuen-1,3 u
MeTmi0yTaauen-1,3.
ITonmy4yeHnne CHHTETUYECKOTO
KaydyKa ¥ pe3UHBI

10

ATIKHHBI: COCTaB U
0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH PSA/I.
AueTuieH — npocTeimuni
MPEJICTaBUTENb aJTKUHOB

11

Brluucnenus no ypaBHEHHIO
XUMUYECKON pEeaKnn

12

ApeHbl: 6€H30J U TOTYOJI.
TOKCHYHOCTH apeHOB

13

['eHeTHuecKast CBS3b
YTJIEBOJIOPO/IOB,
NPUHAIICKAIINX K
Ppa3JInYHbIM KJIaCCaM

14

IIpupoaHbIE HICTOYHUKH




YIJIEBOAOPOAOB: IPUPOAHBIN
ra3 v MomnyTHbIe HeTSHbIE
ra3pl, He()Th U MPOAYKTHI €€
nepepadoTKu

15

IIpupoHbIE HCTOYHUKH
YIJIEBOAOPOJOB: IPUPOIHBII
ra3 u MomnyTHble HeTIHbIE
ras3bl, He()Th U MPOAYKTHI €€
nepepaboTKu

16

KonTponbhas padota 1no
pazneny «YTIeBOIOpOIb»

17

[IpenenvHbIE OAHOATOMHBIE
CIIUPTHI: METAHOJ M 3TAHOI.
Bonopoanas cBs3b

18

MHOroaroMHbIE CIIUPTHI:
STUJICHTIIMKOJIb U TIULEPUH

19

®deHout: cTpocHue
MOJIEKYJIbI, PU3NYECKUE U
XUMHYECKHE CBOMCTBA,
pUMEHEHNE

20

Anpaeruapl: hopMaIbaeTH I
U aneTabaeru]. ANleTOH

21

OnHOOCHOBHBIE NPEAEIbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbUHAs U YKCyCHas

22

[TpakTuyeckas padora Ne 2.




«CBolicTBa pacTBOpa
YKCYCHOM KHCIJIOTBI»

23

CreapuHOBas U OJICMHOBAs
KHCJIOTHI, KaK
NPEICTaBUTENN BBICIIAX
KapOOHOBBIX KUCIIOT

24

Mpl1a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, HX
MOIOIIIEE ACHUCTBUE

25

CrnosxHble 3(UphI KaKk
MIPOU3BOHBIE KAPOOHOBBIX
KUCHOT. ['MapOoJIn3 CI0KHBIX

3¢upoB

26

Kupsr: tunponus,
pUMEHEHNE,
Ouosoruueckas poJib KUpPOB

27

VYrieBoapl: cOCTaB,
KJaccuukanms.
Baxwneiimue
MPEeJICTaBUTEIN: TJII0KO034,
bpykTo3a, caxaposa

28

Kpaxman u nemnronos3a kak
MIPUPOIHBIE ITOJIUMEPEI

29

KonTponbhas pabota mo
pazneny
«Kucnopoaconepxaine




OpTraHU4Y€CKUC COCIUHCHU )

30

AMMWHBI: METHJIAMHH U
AHUJIMH

31

AMMHOKHUCIOTEI KaK
aMm(doTepHbIC OPraHUYECKHE
COEIMHEHMS, X
OMOJIOrMYeCKOEe 3HAUYCHUE.
Ilenrtuabl

32

benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHBIE
COCTMHEHUS

33

OCHOBHBIE TTOHATUSA XUMUH
BBICOKOMOJIEKYJISIPHBIX
COeTUHEHUN

34

OCHOBHBIC METOJIBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
coequHeHui. [lmacTMacchl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34




11 KITACC

KoaudecTBO 9acoB 3HeKTp0HHLIe

Ne Hara uudgposbie

Tema ypoka KoHTpoJibHbIe IIpakTHYeckue
n/n Bcero U3YYCHUSA oOpa3oBaTe/ibHbIE

padoThI padoThI pecypen

XUMHAYECKHUHN DJIEMEHT. ATOM.
DneKTpoHHas KOHGUTYpalus 1
aTOMOB

[lepuoauueckuii 3aKOH U
[lepuoauueckas cucrema
XUMHYECKHX deMeHToB JI. H.
MenneneeBa, nX CBS3b C
COBPEMEHHOM TEOPUEH CTPOEHUS
aToOMOB

3aKOHOMEPHOCTH U3MEHEHMUSI
CBOMCTB XUMHUYECKHUX IEMEHTOB
U X COEIMHEHUI 110 TPpyIaM U
nepruojaM. 3HaYEHUe
NEPUOANYECKOT0 3aKOHA U
CUCTEMBI XMMHUECKUX JIEMEHTOB
.. Menneneesa B pa3BUTUU
HayK{

CtpoeHue BelecTBa. XUMUYECKast
CBA3b, e BUbI; MCXaHU3MbI
00pa30BaHUs KOBAJICHTHOW CBS3H.
Bonoponnas cBsa3b




BanentHoCTb.
DIIEKTPOOTPULIATENHHOCTb.
Crenens okucieHus. BemniecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUS

ITonsiTHE O TUCTIEPCHBIX
cucremax. Mctunuble u
KOJUIOMJIHBIE pacTBOpbl. MaccoBas
JI0JIs1 BELIECTBA B PaCTBOPE

Knaccugukarus 1 HoMeHKIaTypa
HEOPraHUYECKHX COCANHCHHUIA.
[eHeTnyeckast CBsI3b
HEOPraHNYECKUX BEIECTB,
Pa3IUYHBIX KJIaCCOB

Knaccudukanus XuMHuecKux
peaKkuuii B HEOPraHUYECKOU U
OpraHUYECKON XMMHUH. 3aKOH
COXPAaHEHHUsI MACChl BEILECTB;
3aKOH COXPaHEHHUs 1
MPEBPAILICHUS SHEPTUU TIPU
XUMHYECKUX PEAKIUAX

Cxkopoctb peakiuu. OOpaTumMblie
peakuu. XUMUYECKOE
paBHOBecHE

10

[TpakTuyeckas padora Ne 1.
«BnusHue pa3nuyHbIX (HaKTOPOB
Ha CKOPOCTh XUMUYECKOU




peaKImm»

11

DNEKTPOIUTHYECKAS
nuccounanud. [lonstue o
BOJIOpOIHOM Toka3atene (PH)
pactBopa. Peakiium noHHOTO
oOMeHa. ['uaponns opraHnyecKkux
Y HEOPTaHUYECKUX BEIECTB

12

OKHCIUTENBHO-
BOCCTAaHOBUTEIIbHBIC PEAKIINH.
[TonsiTre 06 AMEKTPOIIH3E
pacIIaBoB M paCTBOPOB COJICH

13

KonTtponbHas paboTa mo pazaeny
((TCOpeTI/I‘-IGCKI/Ie OCHOBBI XUMHN»

14

MeTtamnsl, UX IOJIOKEHHE B
Ilepnonnueckoi cucreme
XUMHUYECKHUX 3jiemMeHToB J[. 1.
MenneneeBa U 0COOEHHOCTH
cTpoenust atoMoB. O01IIe
dbuznyecKkue CBOCTBa METAIIIOB

15

CrutaBbl METAJUIOB.
DIIEKTPOXUMUYECKHAN P
HaANpPsDKEHUN METAIIOB

16

XUMHUYECKUE CBOMCTBA
BaXHEHMIINX METaUIOB (HaTpHil,
KaJIni, KaJIbI[UM, MarHui,
ATIOMUHHI) U UX COCTMHEHUM




17

XUMHUYECKUE CBOMCTBA XpoMma,
MeIU U UX COCOUHEHUHU

18

XUMHYECKHE CBOMCTBA IIMHKA,
JKeJie3a U UX COCTUHEHUH

19

[TpakTrueckas padota Ne 2.
"Pemienue skCepuMeHTAIbHBIX
3a1a4 1o teme «Metamib»"

20

HemeTamiel, ux MOJIOKEHHUE B
[Tepuoanueckoii cucteme
XUMHYECKHX 31eMeHTOoB JI. 1.
MenzeneeBa u 0COOCHHOCTH
CTPOCHHUSI aTOMOB

21

dusnyecKue CBOKMCTBA
HEMETAJJIOB. AJIOTPONHS
HEMETaJUIOB (Ha IpUMeEpe
KHCII0pOJ1a, cephl, (hocdopa u
yriiepojia)

22

XUMHYeCKHE CBOMCTBA TAJIOTEHOB,
Cephl U UX COCTMHEHUI

23

XuMHUYecKrue CBOMCTBA a30Ta,
docdopa u ux coeAMHEHUN

24

XUMHUYECKUE CBOMCTBA yIIepoa,
KPEMHHS U UX COCITUHECHUI

25

IIpuMeHeHne Ba)KHEUIINX
HEMETAJUIOB U UX COCIMHEHUN

26

O0001eHNEe U CUCTEMATU3ALIIS




3HaHUM 110 Teme «HemMmeTanabe.
Brprunciienus o ypaBHeHUSIM
XUMHYECKUX PEaKIui U
TEPMOXHUMHUYECKHE PACUETHI

27

[TpakTuyeckas padora Ne 3.
«Pemenue 3KCIepUMEHTATBHBIX
3agad4 mo treMme "Hemertamas"»

28

Konrtponbnas padora mo remam
«Metamib» u
«Hemeramnsy/Beepoccuiickas
npoBepoyHas pabora

29

Heopranunueckue u opranuueckue
kucnotel. Heopranmueckue u
OpraHMYeCKHEe OCHOBaHUS

30

AM@oTepHbIe HEOpraHUYECKHE U
OpraHUYECKHUE COETUHEHUS.
I'eneTnueckas CBs3b
HEOPraHUYECKUX U OPraHUYECKUX
BELIECTB

31

POJ'IB XUMHUHU B O6€CH€'—ICHI/II/I
9KOJIOTHYECKOH, SHEPreTHICCKON
U MHIIEBOH OE30ITaCHOCTH,
pPa3BUTHUU MEIUIIMHBI

32

[Ipencrasnenust 06 o0OmuUx
HAYYHBIX TIPUHITUIIAX
MPOMBIIIJICHHOT'O IMOJIYYCHU A




Ba)XKHEUIIINX BEIIECTB

YeoBek B MHPE BEIIECTB U

33 1
MaTepUasoB

34 XuUMHS ¥ 370POBbE YEIIOBEKA 1

OBHIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME







YUYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

METOJJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI
CETU UHTEPHET






