


HOACHUTEJIBHASA 3AIINCKA

PabGouass mporpamMma mno XMMHM Ha YpPOBHE CpeaHEro oOmiero oOpa3oBaHHs
pazpaborana Ha ocHoBe ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuun B Poccuiickoit ®Penepanuu», TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
(dbenepanpHO 00pa3oBaTENbHONW MpOrpaMmbl cpenHero oomiero obpazoBanus (DPOII
COO), mnpexacraBnenHbix B DenepaqbHOM TroCcyJapCTBEHHOM  00pa30BaTEIbHOM
crangapre COQO, ¢ yuérom Konnenuu npenoaaBaHus y4eOHOro mpeaMera « XUMHs» B
oOpa3oBaTesbHbIX OpraHu3auusax Poccuiickoil ®enepanuu, peamu3yrOUIMX OCHOBHBIE
oOpa3oBaTesbHbIE MPOTPaMMbl, M OCHOBHBIX MoNoXkeHU «CTpaTerun pa3BUTHS
Bocniutanusi B Poccuiickoil @enepauun Ha nepuoa ao 2025 rona» (PacnopsixeHue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XUMHUS Ha ypoBHE YriayOJEHHOrO M3Y4YEHHs 3aHMMAaeT BaXXHOE MECTO B CHCTEME
€CTEeCTBEHHO-HayYyHOTO oOpa3oBanus ydammxcs 10—11 kmaccoB. M3ydyenue mpemmera,
peanuzyeMoe B ycloBUsX Tu(depeHIUpOBAHHOIO, NPOQUILHOT0 00yUYeHHs], PU3BAHO
obOecnieunTh 0OIIE00PA30BATENbHYI0O M OOMIEKYJbTYPHYIO TMOATOTOBKY BBIITYCKHHUKOB
IIKOJIbI, HEOOXOJUMYIO JJIsl aJanTalii UX K OBICTPO MEHSIOIIMMCS YCIOBHSIM KU3HU B
collMyMe, a TaKkke Ui MPOJOJIKEHHUsI 00ydeHHUs B OpraHU3alusax MpodecCHOHATBHOTO
00pa3oBaHusl, B KOTOPBIX XUMHS SBISICTCS] OHON M3 MPUOPUTETHBIX JAUCITUTUINH.

B mporpamme mo XvMuM HazHaYeHHUE MpeaMeTa «XHUMHUS» MOJIy4daeT MOAPOOHYIO
MHTEPIIPETALMIO B COOTBETCTBUM C OCHOBomNojaratomumMu noioxenusmu @I'OC COO o
B3aMMOOOYCJIOBIIEHHOCTH 1eJIeH, CoJepKaHusl, pe3yiabTaToB 00yueHuss U TpeOOBaHHUM K
YPOBHIO TOAIOTOBKM BBITYCKHUKOB. CBHJIETENCTBOM TOMY SIBJISIIOTCS CIEAYIOIINE
BBINOJIHSAEMBIE ITPOrpaMMON IO XUMHUHU (DYHKIUH:

e uHPOpPMALMOHHO-METOAUYECKas,  peaju3alus  KOTOpoll  oOecnednBaer
HOJy4YeHHE MPEICTaBICHUS O LeJIsX, COAEeP KaHUU, OOIel cTpaTeruu ooy4eHus,
BOCIIUTAHUS M PA3BUTHsI OOYUaIOIIMXCSl CPEACTBAMHU MpEAMETa, U3y4aeMoro B
paMKax KOHKPETHOro npoduiis;

® OpraHM3alMOHHO-IUIAHUPYIOIIAs, KOTOpas MpeaycMaTpUBaeT OIpeesIeHue:
IOPUHIUIIOB CTPYKTYpPUPOBAaHUS M IOCJIENOBATEIBHOCTU H3Y4YEHUS Y4eOHOTO
MaTepualla, KOJIMYECTBEHHBIX U KaUeCTBEHHBIX €r0 XapaKTePUCTHK; MTOIX0JI0B K
(GOPMHUPOBAHUIO  COJAEPKATEIBHOM  OCHOBBI ~ KOHTPOJS U OLEHKHU
00pa30oBaTeNbHBIX JOCTHKEHUH 00ydaronuxcs B paMKax UTOTOBOM aTTecTaluu
B (hopMe eIMHOTO IrOCyIapCTBEHHOr0 SK3aMEHa M0 XUMHUH.

[Iporpamma juist yriyOnEHHOTO U3YYEHUS XUMUH:

e YyCTaHaBJIMBAaeT MHBAapUAHTHOE NPEAMETHOE COJepXaHHe, O00s3aTeNbHOE JUIs
U3y4eHHs B paMKax OTJIEJIbHBIX Mpoduieil, mpeaycMaTpuBaeT paciupeaesieHue 1
CTPYKTYpHUpOBaHHE €ro IO  KjaccaM, OCHOBHBIM  COJepKaTeIbHbIM
JUHUSAM/pa3zenam Kypca;

e 1aéT NPUMEPHOE pacCIpelesieHue y4eOHOro BPEMEHH, PEKOMEHAYeMOIo JUIs
U3yUYEHUS OTACIbHBIX TEM;

e mpejlaraeT MpUMEPHYIO MOCIE0BATEIbHOCTh U3yUeHHs y4eOHOro MaTepuaa C
y4€TOM JIOTMKM TOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX M MEKIPEIMETHBIX
CBSI3€H;

® 1aéT METOAMYECKYIO0 MHTEpPIPETaluIo LeNeld W 3aJad W3y4YeHHus IpeaMera Ha
yrIyOnéHHOM YpPOBHE C YYETOM COBPEMEHHBIX NPUOPUTETOB B CHCTEME
cpeaHero  o0mero  oOpa3oBaHUs,  COAEPKATEIBHOM  XapaKTEPUCTUKU



IJIAHUPYEMBIX PE3yJIbTATOB OCBOCHHUS OCHOBHOM 00pa30BaTEIbHON MPOrpaMMBI
cpeaHero oduiero oopa3zoBaHust (JIMYHOCTHBIX, METAMPEIMETHBIX, PEIMETHBIX ),
a Takke C Y4YETOM OCHOBHBIX BHJOB Y4eOHO-TO3HABATEIbHBIX JACHCTBUIA
00y4Jaroierocsi o OCBOCHHIO COJICPKAHUS MPEIMETA.

[lo BceM Ha3BaHHBIM MO3UIMSAM B TMpOorpaMMe MO XHUMHH TPEAyCMOTpEHA
MIPEEMCTBEHHOCTh C O0OYYeHHEM XUMHH Ha YPOBHE OCHOBHOTO 00I1Iero 0Opa3oBaHus. 3a
npejeiaMi  YCTAaHOBJICHHOM MPOrpaMMoOi 1O XMMHHU 00s3aTenbHON (MHBapUAHTHOM)
COCTaBJISIIONICH COJAEpX)aHUA YydeOHOTO mpeaMera «XHUMHUS» OCTaETCd BO3MOXKHOCTH
BHIOOpa €ro BapHaTHBHOW COCTaBJISIONIECH, KOTOpas JOJKHA OIPENeNsIThCA B
COOTBETCTBUHU C HAMPABICHHEM KOHKPETHOTO MPOQuiIsi 00ydeHUsI.

B cootBercTtBUM ¢ KoHIenTyanbHbIMU MOJ0keHUAMU PI'OC COO o Ha3zHaueHHH
nmpeaMeToB 0a3oBoro W yrayon€HHOTO ypoBHEW B cucteMme auddepeHIInpoBaHHOTO
oOy4eHHUs Ha ypPOBHE CpPEIHEro OOIIero o0pa3oBaHMs XUMHUS HA YPOBHE YIIIyOJIEHHOTO
W3YUYeHUs HAMpaBJICH Ha peaju3alii0 MPEEeMCTBEHHOCTH C TMOCJICAYIONIUM JTaroM
MOJTyYEHUs XUMUYECKOT0 00pa30BaHUs B paMKaxX M3YUYeHHsI CHEIUaTbHBIX €CTeCTBEHHO-
Hay4YHBIX W XUMHUYECKMX [JUCHUIUIMH B By3aX U OpraHM3aiusix CpeaHero
npodeccuoHanbHOTO oOpa3oBaHus. B 93Toil cBA3uM u3ydeHue mpeameTa «XUMHUS»
OPUCHTHPOBAHO TMPEUMYIIECTBEHHO Ha PACIIUPEHUE U YIIIYOJICHHE TEOPETUYECKOW W
MPAKTUYECKOW TIOJTOTOBKM OOYYaroIIMXCsl, BBIOpABIIMX OMNPEACIEHHBIA MPOdUib
oOy4eHHusi, B TOM YHCIE C TMEPCIEKTUBOU MOCIEIYIONIErO MOMYYEHUS XUMHUYECKOTO
oOpa3zoBaHHsl B OpraHm3alusx MpodeccuoHadbHOro obOpazoBanusa. Hapsamy c stum, B
ceere TpeboBannii ®PI'OC COO k miuaHUPyeMBbIM pe3ysibTaTaM OCBOSHHUs (eaepaabHON
o0pa3oBaTeIbHOM MPOTrpaMMbl CpeTHEro oO0Iiero ooOpa3oBaHUs H3yUEHHE MpeaMeTa
«XUMUS» OpPUEHTHPOBAHO TAaK)KE Ha pEUICHWE 3aJa4 BOCHHUTAHUS U COLMAIbHOTO
pa3BuTHs oOyuarolmuxcs, Ha (OPMUPOBAHUE Y HHUX OOLIEMHTEIIEKTYalIbHBIX YMEHHIA,
YMEHHUI paluoHalIU3alMi Y4eOHOro Tpylda UM OOOOHIEHHBIX CHOCOOOB NEATEIbHOCTH,
UMEIOIINX MEKIUCUUIITIMHAPHBIN, HAANPEIMETHBINA XapaKTep.

CocrapustonumMu  npeaMmera «XUMHs» Ha YpOBHE YIUIYOJNEHHOTO H3YUYCHHS
SABJISIIOTCS YTyOn€HHBIE Kypehl — «Oprannueckast xumusi» 1 «OO011as 1 Heopranuyeckas
xumusi». llpu omnpeneneHUM MOAXOMOB K OTOOPY M CTPYKTYpPHOM OpraHu3aluu
COZIepKaHUsl ATUX KypCOB B IporpaMMe IO XMMHHU 3a OCHOBY HPHHSTHI IOJOKECHHS
DI'OC COO o paznmuuusix 6a30BOro M yrIyOIEHHOTO YPOBHEHW U3yUeHHS TIpeaAMETa.

OcHoBy coxmepkanust KypcoB «Opranumyeckas xumus» U «OOmas u
HEOpPraHnyecKasi XUMUs» COCTaBJIS€T COBOKYIHOCTb IMPEAMETHBIX 3HAHUW U yMEHUH,
OTHOCSIIINXCSA K 0a30BOMY YPOBHIO U3yU€HHUS IpeaMeTa. JTa CUCTeMa 3HAHUH MOIy4yaeT
ONpENEIEHHOE TEOPETUYECKOE JIONOJIHEHHE, TO3BOJISIIOIIEE OCO3HAHHO OCBOUTH
CYIIIECTBEHHO OONbIINI 00BEM (pakTONIOrMUEcKOro marepuaina. Tak, Ha yriyOIEHHOM
ypOBHE H3y4YeHHs mpeaMera obOecredeHa BO3MOXKHOCTh 3HAYMTEILHOTO YBEIMYEHUS
00béMa 3HAHHUNM O XMMHYECKHX DJIEMEHTAX M CBOMCTBAX MX COEOUHEHHUH HAa OCHOBE
pacuMpeHus U yriryoJaeHus MpeICcTaBIeHUu O CTPOSHUH BEIECTBA, XUMHUUECKON CBSI3U U
3aKOHOMEPHOCTAX IMPOTEKAaHUs pEaKIUi, pacCMaTPUBAEMbIX C TOYKH 3pPEHUS
XUMUYECKOW KHHETUKM W TEPMOJMHAMHKHU. V3ydueHue mnepuoauveckoro 3akoHa U
[leproguveckoil CHUCTEMBl XUMHUYECKHUX DJJIEMEHTOB 0a3upyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX TMPEJCTABICHUSIX O CTPOEHUU aroMa. XHUMHUYEcKas CBs3b
OOBSICHSIETCS. C TOYKM 3pPEHUS DHEPreTUYEeCKHX W3MEHEHUW mpu e€ o0pa3oBaHUU U
paspyllieHuu, a TakKe ¢ TOYKU 3pPCHHsI MEXaHu3MOB e€ oOpazoBaHus. V3ydeHue THUIIOB
peakuuii  omoiHseTCs (OPMUPOBAHMEM TMPEACTABICHUA OO0 DIEKTPOXUMHYECKHX



Ipoleccax M 3JEKTPOJIU3€ paciulaBOB UM pacTBOpPOB BellecTB. B Kypce opranuueckoi
XUMHUH IIPU PACCMOTPEHHH PEAKIIMOHHON CIIOCOOHOCTH COEIUHEHUH yaemnseTcss ocoboe
BHMMAaHHE BOIpOcaM 00 3JEKTPOHHBIX 3¢ (deKTax, O B3aUMHOM BIUSHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaxX pEaKIHi.

Oco0oe 3HayeHHe MMEET TO, YTO Ha COJEp)KaHHWE KypCOB XMMHH YIIIyOJIEHHOTO
YPOBHSI M3y4Y€HHUs Ul KJIAcCOB ompeaeiaéHHoro mnpoduis (riaaBHbIM 00pa3oM Ha HX
CTPYKTYpPY U XapakTep JONOJHEHUH K 00IIel crucTeMe MpeaMETHBIX 3HAHUI) OKa3bIBAIOT
BIIMSIHUE CMEXHbIE MpeameTsl. Tak, Hampumep, B COACpX aHUM MpeAMeTa JUIsl KJIacCoB
XUMHUKO-QU3ndecKkoro npoduist 0oyplIoe 3HaUeHHEe OyIyT MMETh 3JIEMEHTHl Y4EeOHOIo
MaTtepuana no oodmeit xumuu. [Ipu n3ydeHun npeaMera B JaHHOM CIy4yae aKIEeHT OyaeT
clenaH Ha OOIIHOCTh METO/OB MO3HAHUS, OOMIHOCTh 3aKOHOB U TEOPUl B XMMHUU U B
¢u3MKe: aTOMHO-MOJEKYJsipHas Teopus (MoOJeKyJsipHas Teopus B (PU3MKE), 3aKOHbI
COXPaHEHMSI MacChl U SHEPTUH, 3aKOHbI TEPMOJAUHAMUKH, SJIEKTPOJIN3A, MPEACTABICHUS O
CTPOEHUU BEUIECTB U JIPYToe.

B 1o xe Bpems B conep)KaHUU MpeaMeTa Uisl KJIacCOB XMMHMKO-OMOJIOTHMYECKOT0
npoduinst GonbiIui ynenbHbIA Bec OyaeT MMeTh opraHudeckas xumus. B aTom cioyuae
MIPEIOCTABISETCS BO3MOXKHOCTD JUIsl 0oJiee OOCTOSITENIbHOTO PacCMOTPEHUS XUMHUECKON
OpraHM3alMy KJIETKU Kak OWOJIOTMYECKOM CHCTEMbI, B COCTaB KOTOPOW BXOMAT, K
npUMepy, Takue CTPYKTYpHbIE KOMIIOHEHTHI, KakK JIMIUIbL, OENKHU, YIJEBObI,
HYKJIEHMHOBbIE KHUCIOTHI W JApyrue. I[lpm 3TOoM 3HaHMS O cocTaBe M CBOMCTBax
MpeCTaBUTENIel OCHOBHBIX KJIACCOB OPraHMYECKUMX BEUIECTB CIYy>KaT OCHOBOWM st
U3yUYeHHs CYIIHOCTH NPOLECCOB (POTOCUHTE3A, IbIXaHUS, TUILIEBAPCHMUSI.

B muane (QopmupoBaHMS ~OCHOB HAy4HOTO MHUPOBO33PEHMS, OCBOEHUS
OOIIl€HAayYHBIX METOAOB IO3HAHWS M OIbITa MPAKTHYECKOr0 NPUMEHEHUS Hay4YHBIX
3HaHUI WH3ydyeHue mnpeaMera «XuUMHs» Ha YIIyOJE€HHOM YpPOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS35X C YU€OHBIMHU MpEAMETaMHU, BXOISIIMMU B COCTaB MPEAMETHBIX
obnacteil «EcrecTBeHHO-Hay4yHble MpeaMeThl», «MaTematuka M UHPOpMAaTHKa» U
«Pycckuit A3bIK U TUTEpATYPay.

[Ipu u3yuenun yueOHOTro npeaMera « XUMHS» Ha yIIIyOJIEHHOM YpOBHE TakXke, Kak
Ha ypOBHE OCHOBHOT'O U CpeaHero odmero odpazoBanus (Ha 6a30BOM ypOBHE), 3amaducit
HEPBOCTENIEHHON 3HAUYMMOCTU SBJISETCS (OPMHUPOBAHHE OCHOB HAyKH XUMHH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, NPAKTUYECKOW JEATEJbHOCTH YeJIOBEeKa U
OJTHOT'O M3 KOMIIOHEHTOB MHUPOBOH KyJnbTypbl. Pemienue 3Toi 3amaun Ha yriayOi€HHOM
YPOBHE M3Yy4EHHMsI IPEAMETA PEANOIaracT peajln3altio TAKuX LeIeH, Kak:

e (opMupoBaHHE TPEACTABICHHI: O MaTepUaIbHOM  €IWHCTBE  MHpa,
3aKOHOMEPHOCTSAX M IIO3HABAEMOCTH SBJICHWH NPUPOIBI, O MECTE€ XHMHHU B
CHCTEME €CTECTBEHHBIX HayK U €€ Beayllei poiu B o0ecreyeHuu yCTOWIHBOIO
Pa3BUTHUS YEJIOBEUECTBA: B PEIICHUHU MTPOOJIEM SKOJIOTHUECKOH, IHEPTeTHUECKON
M TUIIEeBOM 0e30MacHOCTH, B PAa3BUTUM MEIHUIMHBI, CO3JaHUHM HOBBIX
MaTepHalioB, HOBBIX HCTOYHHUKOB JHEPrHM, B OOECIEUEHHH pPaIlOHAIBHOTO
HPUPOJIOTNIONB30BaHuUs], B (POPMUPOBAHUN MHPOBO33PEHHUS U OOLIEH KyJIbTYpHhI
YeloBeKa, a TaKkKe OHKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJHON CPEJIE;

® OCBOCHME CUCTEMbl 3HAHUH, JCKAIUMX B OCHOBE XUMUYECKON COCTABJISIOLIEH
€CTECTBEHHO-HAyYHOW KapTHHBI MUpa: (pyHIaMEHTAIbHBIX MOHSATHH, 3aKOHOB U
TEOpUN XUMUU, COBPEMEHHBIX ITPEICTABIEHUI O CTPOCHUH BEILIECTBA HA Pa3HBIX
YPOBHAX — aTOMHOM, HWOHHO-MOJIEKYJSIPHOM,  HAaJAMOJEKYJISIPHOM, O



TEPMOJUHAMUYECKUX U  KHHETUYECKUX  3aKOHOMEPHOCTAX  MPOTEKaHUs
XUMHYECKUX PEaKIMi, 0 XUMUYECKOM PaBHOBECUH, PACTBOPAX U JAMCIIEPCHBIX
cucTemax, 00 00IMX HAYYHBIX PUHIUIIAX XUMUYECKOTO MPOU3BOCTBA;
(¢opmupoBaHue y oOydarolUXCsl OCO3HAHHOTO MOHUMAaHUS BOCTPEOOBAaHHOCTHU
CUCTEMHBIX XUMHUYECKUX 3HAHUMN U OOBSICHEHUS KIIOYEBBIX UAECH U mpoliem
COBPEMEHHOM XHMMHH, JUIsI OOBSICHEHHS] M TMPOTHO3UPOBAHUS SIBJICHUH,
MMEIOIUX ECTECTBEHHO-HAYUYHYIO0 MPUPOIY; TPAMOTHOIO pEIeHHs] HpoOiieM,
CBA3aHHBIX C XUMHUEH, NPOrHO3UPOBAHUS, aHAJIM3a M OLEHKU C MO3UIUHN
9KOJIOTMYECKOW O€30MacHOCTH MOCJIEACTBUNA OBITOBOM M MPOM3BOICTBEHHOU
NESITEIIbHOCTH  YEJOBEKAa, CBSI3aHHOM C€ XUMHUYECKHMM  IPOU3BOJICTBOM,
UCIIOJIb30BaHUEM U NEPEepabOTKON BEIIECTB;

yrayOieHue IpeiCTaBIeHU 0 HayUHbIX METOJaX MO3HAHMS, HEOOXOIUMBIX IS
MPUOOPETEHNUsST YMEHMM OpUEHTHUPOBATHCS B MHpE BEIIECTB M OOBSCHEHUs
XUMHYECKHX SIBJICHHM, HMMEIOUIMX MECTO B NpPUpPOJE, B NPAKTHUYECKOU
JIeSITEIbHOCTU U TIOBCETHEBHOM KU3HU.

B muiane peanuzanuu nepBooYepeTHBIX BOCHUTATENBHBIX M PAa3BUBAIOIINX (HYHKUIUN
LEJIOCTHOM CHCTEMBI CpeJHero ooOmero oO0pa3oBaHMs TpPU M3YYEHUU MpeaMeTa
«Xumus» Ha yriayOiaEéHHOM ypoBHE 0COOYIO0 aKTyalbHOCTh MIPUOOPETAIOT TaKue Lelu U
3aJlauM, Kak:

BOCIIUTaHUE yOCKJAEHHOCTH B TIO3HABAEMOCTH SIBJICHUI TPHPOJbI, YBOKCHUS K
IPOIECCY TBOPUECTBA B 00JIACTH TCOPCTHUCCKUX M MPHUKIIATHBIX HCCIICIOBAHMMI
B XUMHH, (OPMUPOBAHHE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH;

pa3BUTHE MOTMBaUMKM K OOYYEHHIO M TMO3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIFO M CAaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHS OOIIEYETOBEUYECKUX
LICHHOCTEH;

pa3BUTHE TI03HABATENIbHBIX WHTEPECOB, HWHTEIUIEKTYalIbHBIX M TBOPYECKUX
crnocobHocTel  oOyuwaromuxcsi, (opMHpOBaHME Y HHX CO3HATEILHOTO
OTHONICHHS K CaMOOOpPa30BaHHIO U HEMPEPHIBHOMY 0OpPa30BAHMIO KaK YCIOBHIO
yCHEIIHOMN npodeccuoHaIbHON u OOIIeCTBEHHOM NeSITEIbHOCTH,
OTBETCTBEHHOT'O OTHOUIEHUS K CBOEMY 3JI0POBbIO U MOTPEOHOCTH B 310POBOM
o0pase X13HHU;

(dhopMHUpOBaHUE YMEHUI U HABBIKOB Pa3yMHOI'0 MPUPOIONOIH30BAHUS, PA3BUTHE
HKOJIOTHUECKOW KYyJIbTYphl, NPUOOpETEHHE OMbITa OOIMIECTBEHHO-IIOJIE3HON
AKOJIOTHUECKOU JeSTEIbHOCTH.

OOmiee 4YMCIO YacoB, MPEAYCMOTPEHHBIX MJIsi M3YYEHUS XUMUU Ha YIIIyOJIEHHOM
ypOBHE cpeHero obmero oopa3zoBanusi, cocraBisier 204 yacos: B 10 knacce — 102 gaca
(3 gaca B Henento), B 11 kmacce — 102 yaca (3 yaca B HeZleNio).



COJAEPKXAHUE OBYYEHUA
10 KUIIACC

OPTAHUYECKASA XUMUA

Teoperuyeckue 0OCHOBbBI OPraHUYeCKOM XUMMH.

[IpenmMer W 3HaUYeHHME OPraHUYECKOW XMMHH, IPEJCTAaBIEHHE O MHOIroo0paszuu
OPraHNYeCKUX COCIMHEHUMN.

DNEeKTPOHHOE CTPOCHUE aTOMa YIJIepoJia: OCHOBHOE M BO30YKJIEHHOE COCTOSHUS.
BasienTHBIE BO3MOXXHOCTH aroMa yriaepona. XHMHYECKas CBS3b B OPraHUYECKHUX
coeuHeHusAX. Tumel TruOpUIU3alMM aTOMHBIX oOpOuTanel yriaepoma. MexaHU3MBbI
oOpa3oBaHUsi KOBaJEHTHOW CBsI3W (OOMEHHBI M JIOHOPHO-aKIENTOPHBINA). Twumsl
MepPEKpPhIBAHUSI aTOMHBIX OopOuTanei, 6- U m-cBsi3u. OauHapHas, JABOMHAsS W TpoiTHas
cBsa3b. CriocoObl pa3peiBa CBsI3eM B MoJIeKyjaxX OpraHmdeckux BemiecTB. lloHarue o
CBOOOJIHOM pajiuKaje, HyKjaeopuie u deKTpodue.

Teopust ctpoeHuss opraHudeckux coeauHeHuii A.M. ByTiepoBa u cCOBpeMEHHbIE
MIPEACTABICHUS O CTPYKTypEe MOJIEKYJ. 3HAUYEHHE TEOPHM CTPOEHUS OPraHUYECKUX
coenmuHeHuN. MounekynsipHble W CTPYKTypHble (opmyibl. CTpyKTypHBIE (OPMYIIBI
pa3IMYHBIX BUIOB: pa3BEPHYTasl, COKpalll€HHas1, ckeneTHasd. M3omepus. Bunpl uzomepun:
CTPYKTYpHasi, IPOCTPAHCTBEHHAsI. DJIEKTPOHHbIE 3PPEKThl B MOJIEKYIaX OPraHUYECKUX
COEIMHEHUN (MHyKTUBHBIN 1 ME30MEPHBIN 3P PEKTHI).

[IpencraBienne o KiIacCUpUKAIMM OpraHuyeckux BemecTB. Ilonstue o
¢yHkumoHanpHOM rpynmne. ['omonorus. ['omonormueckue psanel. Cucremarnyeckas
HOMeHKJaTrypa opranudyeckux coeauHeHuit (IUPAC) wu  TpuBHManbHBle Ha3BaHUSA
OTJIENBbHBIX NPEICTABUTEIICH.

OcobeHHocTH M Kiaccu(puKaluss OpraHMYecKux peakuui. OKUCIUTENbHO-
BOCCTaHOBMTEJIbHBIE PEAKLINN B OPTaHUYECKOW XUMUMU.

OKCHEpUMEHTAJIbHbIE METOAbl M3y4YEHHUs BEIIECTB W MX IPEBpAllCHUMN:
O3HAKOMJIEHHE C 00pa3lamMH OpraHMYeCKUX BELIECTB U MaTepHajJaMd Ha HX OCHOBE,
ONBITHI 110 MPEBPALEHUI0 OPraHUYECKUX BELIECTB IPH HarpeBaHUM (IUIaBICHHE,
o0yrJIMBaHUE U TOpEeHHe), KOHCTPYUPOBAHNE MO/ MOIEKY OPraHMUeCKUX BEILECTB.

YrieBoaopoabl.

Ankanbl. ['oMonormueckuii psj ankaHoB, oOmas ¢opMmyia, HOMEHKIATypa u
U30MepUst. DIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ aJKaHOB, Sp°-
ruOpuan3aus aTOMHBIX OpOuTaelt yriepoaa, 6-cBsi3b. PU3nUecKrue CBOMCTBA alKaHOB.

XVWMHYECKNE  CBOWCTBA  QJKAHOB: PEAKUUU  3aMELIEHUS, H30MEpPU3ALNH,
NETUAPUPOBAHUsS, UUKIW3alWW, IUPOJIU3a, KpekuHra, ropenus. lIpexncraBinenue o
MEXaHU3M€E PEAKIUI paJuKaJIbHOIO 3aMELICHMS.

Haxoxnenue B npuponae. CriocoObl Moy4eHus U NpUMEHEHHE aJKaHOB.

Huknoankanel. OOmas ¢dopmyna, HOMEHKIaTypa H wm3oMmepus. OcoOeHHOCTH
CTPOCHHUS M XHMHUYECKHX CBONCTB MaJbIX (IMKJIOMPOMAH, LUKIOOyTaH) M OOBIYHBIX
(IIMKIIOTICHTAH, ITUKIIOTEKCaH) IMKIoanKaHoB. CrocoObl IMOJyYeHHS W TNPUMEHCHHUE
LUKJIOAJIKAHOB.

AnkeHbl. ['oMonormdyeckuii psj ajlKeHoOB, oOmias ¢opMmylia, HOMEHKJIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AlKEHOB, SpP’-THOPHIM3AINs
aTOMHBIX opOuTanei yriaeponaa, 6- U m-cBA3U. CTpyKTypHas ¥ reomerpuueckas (Iuc-
TpaHc-) u3zomepusa. PU3NYECKUE CBOMCTBA AIKEHOB. XHMMHUYECKHUE CBOMCTBA: peakUuu



IIPUCOCAVHEHUS, 3aMELICHUS B O-IIOJIOKEHHE IIPU JBOMHOM CBSI3H, MOJHMMEPHU3ALUN U
okuciieHus. lIpaBmio MapkoBHukoBa. KauecTBeHHbIE peaknMM Ha JABOMHYIO CBSI3b.
CrniocoObl Moy4YeHus: ¥ NPUMEHEHNE aJTKEHOB.

Ankxamuensl. Knaccupukauus ankaaueHoB (CONpsKEHHBIE, W30JMPOBAHHBIE,
KymyauposanHuvle). OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHUS U XUMHYECKHX CBOWCTB
CONPsDKEHHBIX JIHEHOB, 1,2- m 1,4-mpucoemunenue. llommMepunsanus conpsKEHHBIX
nueHoB. CrocoObl OMyUeHUs U TPUMEHEHHE aJIKaJUEeHOB.

Anxunbl. ['oMonorudeckuil psifi adkuHOB, oOmias ¢opmysia, HOMEHKIATypa |
M30MepHs. ODJEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJKWUHOB, Sp-
ruOpuan3anus aTOMHBIX opoOutaneit yriepoaa. Pusnueckue CBOWCTBA AJKHUHOB.
XHWMHUYECKHE CBOMCTBA: PEAKLUUN MIPUCOCIWHEHMS, AUMEPHU3ALUU W TPUMEPHU3ALNUU,
okucieHus. KHCIOTHBIE CBOWCTBA AJIKWHOB, MMEIOIIUX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTBeHHbIEe peakuuu Ha TpoHHYIO CBsI3b. CnocoObl MOJTY4YEeHUS U NPUMEHEHHE
AJIKWHOB.

ApomMatuyeckue yTiaeBOAOPOAbl (apeHbl). ['oMoJOorndeckuil psii apeHoB, 0OO0Iast
dbopMyna, HOMEHKIATypa U HM30Mepus. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJIbl OeH3osa. du3nyeckue CBOMCTBa apeHOB. XUMHUYECKHE CBOWMCTBa OeH3ona U
€ro TOMOJIOTOB: pPEaKIUU 3aMelleHHus B OEH30JIbHOM KOJbLE U YIJIEBOJOPOJHOM
paaukaie, peakiuu IpUCcOeAMHEHHsI, OKUCIIEHE ToMoIIoroB Oen3omna. [IpencraBnenue o0
OpUEHTHUPYIOLIEM JEHCTBUU 3aMecTuTeneili B OEH30JIbHOM KOJbLIE Ha MpUMeEpe
NKWIBHBIX PaJUKaIOB, KapOOKCUJIbHOW, THUIPOKCUIBHOM, aMHUHO- W HUTPOTPYIIIIHI,
aTOMOB rajioreHoB. (OCOOEHHOCTHM XHMHUYECKUX CBOWMCTB crtupoda. l[lomumepusarus
ctuposa. CrocoObl MOTyYeHus: U IPUMEHEHHE apOMAaTUYECKUX YTIIEBOJOPO/IOB.

[Ipuponubiit ra3. IlomytHele HedTsHBIE Ta3pl. HedTh M €€ mpoumcXoxacHHE.
Kamennblii yronp W mpomaykTsl ero mnepepabotku. CrocoObl mepepaboTku HedTu:
NEPETrOHKa, KPEKUHT (TepMUYECKUH, KaTaJUTHUYECKHil), pUPOPMUHT, MHUPOIH3.
[IponyxTsl nepepaboTKu HEPTH, UX IPUMEHEHHE B MPOMBILIUICHHOCTH U B OBITY.

I'eneTnyeckas cBsi3b MEXAY Pa3IUYHBIMU KJIACCAMH YTJIE€BOJAOPOAOB.

DJIEKTPOHHOE  CTPOEHUE  TaJOr€HIPOU3BOAHBIX  YINIEBOAOPONOB.  Peakuun
3aMENIeHUs rajoreHa Ha THAPOKCOTPYIIy, HUTPOTPYIIy, UAHOTPYIIY, AMUHOTPYIILY.
JleficTBe Ha TaJOT€HIPOW3BOAHBIE BOJHOIO M CHUPTOBOTO pPACTBOpA IIEJIOYH.
B3anmopeiictBue — AWrajoreHajJkaHoB €  MarHueM ©  OUHKOM. [loHsitue o
METAITIOOPTAHUYECKUX COEIMHECHUSIX. Hcnonws3oBanue rajoreHIpOn3BOIHBIX
yTIEBOJIOPOIOB B OBITY, TEXHUKE M TPU CUHTE3€ OPraHMYECKUX BEIIECTB.

DKCIEpUMEHTAIIbHBIE METOJbl M3YUYEHUsl BEIIECTB M UX IMPEBPALICHUN: U3yueHHE
(Gu3MYECKUX CBOWMCTB YIJIEBOJOPOJOB (PacTBOPUMOCTh), KAdYE€CTBEHHBIX pEaKIUi
YTIEBOJOPOJIOB PA3IMUHBIX KiaccoB (oOeclBeurBaHHEe OpPOMHOW WM WOJHON BOJPbI,
pacTBOpa MepMaHraHarta Kajus, B3aUMOJCICTBHUE alleTWJIEHa C aMMHA4YHbIM PacTBOPOM
okcuya cepedpa(l)), kauectBeHHOE OOHApPYKEHHE YTIIepo/ia U BOJAOPOa B OPraHMUECKHUX
BCIIECTBAX, IIOJy4CHHE OTWICHA M HU3YYCHUE €ro CBOMCTB, O3HAKOMIICHHE C
koiekiusimMu «Hedtb» um «Yrome», ¢ obpasnamu 1uiactMacc, KaydyyKOB M PE3HHBI,
MOZCJIIMPOBAHKUE MOJIEKYJI YTIIEBOAOPOJAOB U TAJIOICHIIPOU3BOAHBIX YTIIEBOLOPOIOB.

Kuciaopoacoaepxaimue oprannyecKue coeJMHeHUsI.

IIpenenpHble 0HOATOMHBIE cIUPTHI. CTpOEHUE MOJIEKYJI (Ha MPUMEPE METaHoJIa U
sTanona). l['omonormueckuit psia, obOmas Qopmyna, u30Mepus, HOMEHKJIATypa U
knaccuukanus. DPuznyeckue CBOMCTBA MPEAETbHBIX  OJHOATOMHBIX  CIIMPTOB.
Bonopoaneie cBA3M MEXIy MOJIEKYJIaMH CIHPTOB. XUMHUUYECKHE CBOMCTBA: PEAKLIUH



3aMEIlEHus, JerujapaTaliy, OKHUCIECHUs, B3aUMOJEHUCTBHE C OpPraHUYECKUMH U
HEOpraHMYEeCKUMH KHuciloTamMu. KauecTBeHHas peakuuss Ha OJHOATOMHBIE CIIHPTHI.
JleiicTBue »TaHOJa M METaHOJa HAa OpraHu3M ueioBeka. CrnocoObl MOIy4YyeHUs u
MIPUMEHEHHE OJTHOATOMHBIX CITUPTOB.

[IpocTteie >¢upsl, HOMeHkIaTypa u u3zoMepusa. OCOOCHHOCTH (PUBMUECKUX U
XUMHYECKHUX CBOMCTB.

MHOroatroMHble CIHUPTHI — OTWJICHTIIUKOIb U TiHiepud. Dusnueckue u
XMMHYECKHE CBOWCTBA: pPEAKLUMM 3aMEILIEHUs, B3aUMOJCHCTBUE C OPraHMYECKUMU U
HEOPraHMYECKUMHU KHCJIOTaMH, Ka4eCTBEHHAs pEakKIusi Ha MHOTOATOMHBIE CIHUPTBHL
[IpencraBnenne o MexaHw3Me peakuuil HykieoduibHOro 3amernieHus. JleiicTBue Ha
opranusM yenoBeka. CriocoObl MOTy4YeHUs! ¥ TIPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enoun. CTpoeHHE MOJIEKYJIbI, B3AUMHOE BIUSHUE THIPOKCOTPYIIBI M OEH30JIbHOTO
anpa. dusmueckue cpoiictBa (eHonsa. OCOOEHHOCTH XUMHYECKHX CBOMCTB (peHona.
KauectBennbie peakuuu Ha ¢eHon. TokcuuHocTh ¢eHona. CrnocoObl MOdydyeHus u
npuMmeHenue gpenosna. Genondopmanbaeruanas cMoia.

KapOoHunbHble CcOeIMHEHUS — albJIerHAbl M KETOHbl. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBbHOM Tpynmbl. ['oMosiornueckue psiabl aibAETHAOB M KETOHOB, oOuIas
dbopmyna, u3oMepus U HOMeHKIaTtypa. duznyueckue CBONCTBA ajbJAECTUAOB U KETOHOB.
XUMUYECKUE CBOMCTBA ajbJCTUAOB M KETOHOB: peaklMH NpucoenuHeHus. OKucieHue
aNbJIeTU/IOB, KAauyeCTBEHHbIE peakuuu Ha anpaeruapl. CrnocoObl MONy4YeHUS U
MIPUMEHEHHE alIbJIETUI0B U KETOHOB.

OAHOOCHOBHBIE TIpeleibHble KAapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOEHUS
MOJIEKyJ1 KapOOHOBBIX KucioT. M3omepuss u HomeHkiaTtypa. Dusmueckue CBOICTBa
OJIHOOCHOBHBIX MpEJENIbHBIX KapOOHOBBIX KHUCIOT. BojoponaHbie CBS3M Mexay
MOJIEKyJ1laMH KapOOHOBBIX KHUCJIOT. XHUMHYECKHE CBOWMCTBA: KHUCJIOTHbIE CBOMCTBA,
peakuus dSTepudUKalMM, pEaKUMH C YYacTHEM YIJIEBOJOPOJHOTO  pajuKala.
Oco0eHHOCTH CBOMCTB MypaBbUHOW KHUCIOTHL. [lOHSATHE O MPOU3BOJIHBIX KapOOHOBBIX
KUCJIOT — CJOXKHBIX 3pupax. MHOrooOpasue kapOoHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB
HENpeJeNbHBIX ¥ apOMaTHYECKUX KapOOHOBBIX KHCIOT, JAUKAPOOHOBBIX KHUCIOT,
THIPOKCUKApOOHOBBIX  KucioT. [lpencraBurenu BBICIIMX — KapOOHOBBIX — KHCIIOT:
CTeapuHOBas, MAJIbLMUTUHOBAS, OJICMHOBAS, JUHOIe8AS, TUHONEeHO08ds. KUCIOThL. CIIOCOObI
MOJTyYEHUs U TPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble »¢upsl. ['omomornueckuit psin, obmas dopMyna, u3oMepus U
HOMeHKIIarypa. Ousnueckre 1 XUMUYECKHE CBOMCTBA: THAPOJIN3 B KUCION U IEJIOYHON
cpene.

Kupsl. Crpoenue, ¢uznueckue U XUMHYECKHE CBOMCTBA >KUPOB: THIPOIU3 B
KUCIo M mienoyHor cpene. OCOOCHHOCTH CBOWCTB JKHUPOB, COJIEpXKAIIMX OCTaTKU
HETPEIENbHBIX KUPHBIX KUCIOT. JKUphl B IpUpoOeE.

MpbL14 KaK COJIH BBICITUX KapOOHOBBIX KHCIIOT, KX MOIOIIIEE JICHCTBUE.

OO6mas xapaktepuctuka yrieBoaoB. Kmaccudukamus yrieBogoB (MOHO-, TU- U
nonucaxapuael).  MoHOcaxapuIpl:  TJIOKo3a, (GPYyKTO3a, ramakro3a, pubo3a,
ne3okcuprubo3a. dusnyeckwe CBOHWCTBA M HaXOXACHHE B mpupojae. DOTOCHHTES.
XHUMUYECKUE CBOMCTBA TIJIIOKO3bl: PEAKIMU C y4YaCTUEM CIHUPTOBBIX WM aJbJACTHIHOU
TpyMIl, CIMPTOBOE U MOJOYHOKHUCIOE OpoxeHue. [IpuMeHeHne rioKo3bl, e€ 3HaUYCHHE B
KU3BHENEATeIbHOCTH opraHusma. Jlucaxapuapl: caxapo3a, MaibTo3a U JaKTO3a.
BoccranaBnuBaroniye ¥ HEBOCCTaHABIMBAIOIINE Jaucaxapuibl. ['uaponan3 aucaxapuios.
Haxoxnenue B mnpupone u npumeHeHue. [lonmmcaxapuapl: Kpaxmal, TIUKOTE€H U



nemnono3a. CTpoeHre MaKpoOMOJIEKYJT Kpaxmalia, INIMKOTeHa U LeJT0103bl. Puznyeckue
CBOMCTBA Kpaxmajaa W UEJUII0J03bl. XUMHUYECKHME CBOMCTBA Kpaxmala: THIPOJIH3,
KaueCTBEHHAas peakuuss C HOAOM. XHMHYECKHE CBOMCTBA IEJUIIOIO03bl: THAPOIIU3,
nojiyueHue 3QgupoB wnemwirono3bl. IloHsTHE 00 HCKYCCTBEHHBIX BOJIOKHAxX (BUCKO3a,
aleTaTHbIN MIENK).

OKCHepUMEHTaJIbHbIE METOJAbl M3y4Y€HUS BELIECTB W MX IPEBPALLECHUN:
pPacTBOPUMOCTh PAa3IMYHBIX CIHUPTOB B BOJIE, B3aUMOJIEMCTBHUE 3TAHOJA C HATPHUEM,
OKHUCJICHHE JTHJIOBOTO CIHpPTa B albJETHJ Ha pacKaJ€HHOM MeIHOW HPOBOJIOKE,
OKHCJICHHE JTWUJIOBOrO0 CHHMpPTa JUXPOMATOM Kailus (BO3MOXHO HCIIOJIb30BAaHUE
BHUJIEOMATEpUAJIOB), KAUECTBEHHbIE pEaKUMM Ha ampAeruibl (C  TUIPOKCHIIOM
muammuncepeOpa(l) u rugpoxkcuaom menu(Il)), peakinus rauiiepuHa ¢ THAPOKCHUIOM
meau(1l), xumuyeckue CcBOWCTBa pacTBOpa YKCYCHOM KHCIIOTBL, B3aMMOJEIHCTBUE
pacTBopa TiOKo3bl ¢ ruapokcuaoMm Mmenu(ll), B3aumomeicTBHe Kpaxmalia € HOJOM,
pelIeHne 3KCIepUMEHTalbHBIX 3a1a4d 1o temam «Cnuptsl U (enons», «KapOoHOBBIE
KUCJIOTHI. Cl0KHBIE A(UPBI.

A3oTcojiepkale Oprannyeckne coeJHHeHn .

AMUHBI — OpraHuYecKkue NpPOU3BOJHBIE aMmMmuaka. Kriaccudukanus aMUHOB:
anudarrueckue W apoMaTHYecKue; MEepBUYHbIE, BTOPUYHbIE M TpeTuuHble. CTpoeHue
MoJIeKyJ, oOmas Qopmyna, uzomMepusi, HOMEHKJIaTypa W (U3MYecKHue CBOMCTBA.
XUMHYECKOe CBOMCTBA anu(aTUyecKUX aMHHOB: OCHOBHbBIE CBOMCTBA, alKUJIUPOBAHUE,
B3aMMO/ICHCTBUE MEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTONW. COJIM aTKUIaMMOHHSL.

AHUJIMH — NpeJICTaBUTENb AMUHOB apoMarhyeckoro psjaa. CTpoeHue aHWIIMHA.
B3aumHoe BnusiHME TpyIi aTOMOB B MoOJeKylie aHminHa. OcOOEHHOCTH XUMHYECKHX
cBOMCTB aHwiInHa. KadecTBeHHble peakiuu Ha aHWIMH. CrHocoObl MOJTy4YeHUs WU
npuMeHeHue anudaTuueckux aMuHoB. [lomydyeHue aHuiIMHa U3 HUTPOOEH3071a.

AmuHokucnotel. Homenkiatypa u uzomepusa. OTaenbHble NPEACTABUTENIN O
AMUHOKHCJIOT: TJIMIUH, ajaHuH. PU3NYecKue CBOMCTBA AMUHOKHUCIOT. XHWMHYECKUE
CBOICTBA aMHHOKHUCJIOT Kak aM(pOTEepHBIX OpPraHMYECKHX COCAUHEHHM, peaKIus
NOJMKOHACHCAIMM, OOpa3oBaHUE TMENTUIHOW CBsi3u. buomormyeckoe 3HaueHUE
aMUHOKHCIIOT. CHHTE3 U TUAPOJIN3 MENTUIOB.

benku kak npuponnsie nonumepsl. [lepBuyuHas, BTopuuHasi U TpETUYHAs CTPYKTypa
O0enkoB. XUMHYECKHE CBOWCTBA OEJTKOB: TUAPONM3, JeHATypalusi, KaueCTBEHHbIE
peakuuu Ha OCNKH.

OKCIEpUMEHTAJIbHBIE METOAbl H3YYEHHs] BEIIECTB M MX IPEBPAILICHUI:
pacTBOpeHHe OENKOB B BOJE, JIHATypallvs OENKOB MpPU HArPeBaHUU, IIBETHBIC PEaKIIHH
Ha OelkW, pelIeHue OHKCIEePUMEHTANBHBIX 3a7ad [0 TeMaM «A30TcojepiKalue
OpraHMYEeCKHE COeTUHEHUs» U «Pacrno3HaBaHne OpraHUuYeCKUX COCTUHEHUI.

BricokomosieKy IsipHbIe COeITMHEHUS.

OCHOBHBIE TOHATHA XHMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHUI: MOHOMEp,
MIOJINMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIMMEPU3ALINHU, CPEAHSS MOJIEKYJIIpHAs Macca.
OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJEKYJISIPHBIX COECOUHEHUI — IMONMMEpU3ALUS U
MIOJINKOH/IEHCALIMSL.

[Tonumepnele  matepuansl.  Ilmactmaccbl  (ITOJIMATHIIEH,  TOJUIPOIUJIEH,
MOJINBUHWIXJIOPU], HOJINCTUPOII, NOJMMETHUIMETAKpUIAT, HOJMKapOOHATHI,
NONUATUIICHTEpePTaNIaT). Y TUIN3AIMs U epepaboTKa MIacTHKa.

DnacToMephl: HaTypalbHbIM KaydyK, CHHTETHYECKHE Kaydyku (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIM, N30MPEHOBBIN) U CUIMKOHBI. Pe3nHa.



Bosnokna: HaTypaibHble (XJIONOK, HIEPCTh, WIENK), HMCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHUE (KalpoH U JIaBCaH).

[lomumepsl crnennadbHOTO Ha3Ha4YeHHsS (Te(JIOH, KEBIAp, SJICKTPOIPOBOIIINE
MOJTUMEPHI, OHOpa3iaraeMple ITOJIUMEPHI).

OKCIIepUMEHTATbHBIE METOJBI HM3yYeHHs BEIIECTB H WX INpEeBpalleHUi:
O3HAKOMJICHHE C OOpa3laMH MPHPOJHBIX W WMCKYCCTBEHHBIX BOJIOKOH, ILIACcTMAace,
KaydyKOB, pEIICHHE dKCIIEPUMEHTAIBHBIX 3a/1a4 1Mo TeMe «Pacmo3naBanme mactMacc u
BOJIOKOH».

Pacuérnele 3amaumn.

Haxoxxnenrne MoneKyIsspHOH (OpMyIIbl OPraHUIECKOTO COSAUHEHHS 10 MAaCCOBBIM
JOJSIM DJIEMEHTOB, BXOMSIIMX B €Tr0 COCTaB, HaXOXKJICHHE MOJEKYJISPHOW (OpMYIIbI
OpPraHMYECKOIr0 COeJIMHEHUs1 Mo Macce (00bEMY) MPOIYKTOB CrOpaHusi, MO KOJIUYECTBY
BemiecTBa (Macce, 00BEMY) TMPOAYKTOB pPEAKIUM W/WUIM UCXOJHBIX  BEIIECTB,
YCTaHOBJICHHE CTPYKTYPHOH (OPMYJIBI OpPraHMYEeCKOTO BEIIeCTBA HAa OCHOBE €ro
XUMHYECKUX CBOMCTB WJIM CIIOCOOOB MOJyUYEHHS, ONpEIeNICHNE 0N BBIXOJa MPOAYKTa
PEaKIK OT TEOPETUIECKHA BO3ZMOKHOTO.

MesxIpeIMeTHBIE CBSI3H.

Peanmzanus MeXnpeaMETHBIX CBSI3eH NPU WU3yYEHUM OpraHuveckoil xumuu B 10
KJlacce OCYIIECTBISIETCS Yepe3 MCIONb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATUHN, TaK W TOHATUHN, MPUHATHIX B OTIENBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO
UKJIA.

OOue ecrecTBEHHO-HayyHblE IIOHATHUS: SIBICHUE, HAay4HbI QakT, rumnoresa,
TEOpHs, 3aKOH, aHalu3, CHUHTe3, Kilaccupukanus, HaOIIOAEHUEe, HU3MEpEHHUE,
HKCIEPUMEHT, MOJIENb, MOJIEIMPOBAHHUE.

dusmka: Marepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, YHEPreTUUECKUM
YPOBEHb, BEILECTBO, TeJIO, OOBEM, arperaTHoe COCTOSHHE BeIecTBa, (QU3NUEcKue
BEJIMYUHBI, €IUHULIBI U3MEPEHUs, CKOPOCTh, SHEPrUsl, Macca.

buonorus:  knerka, opraHm3M, JKocucreMa, Ouochepa,  MeTabOIU3M,
HACJI€ACTBEHHOCTb, AaBTOTPO(QHBIA M TIeTepoTpodHBIH THUI NUTaHUSA, OpOXKEHHUE,
(doTocuHTE3, IbIXaHNE, OCIKH, YIIIEBOIbL, KUPBI, HYKJIEUHOBBIE KHUCIOTHI, (PEPMEHTHI.

I'eorpadus: mones3Hble HCKOMIaeMble, TOIUIUBO.

TexHonorus:: NuILEBblE MPOIYKTHl, OCHOBBI PAllMOHAIBHOTO MHUTAHUS, MOIOLINE
CpeICTBa, MaTepUaibl U3 HCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KUIIACC

OBIIAS U HEOPTAHUYECKAS XUMHUSA

TeopeTH4yecKkne OCHOBbI XHMHH.

Atom. CocTtaB aTOMHBIX sjep. XuUMUYeckuil sneMeHT. M3orombl. CrpoeHue
QJICKTPOHHBIX O6OJIO‘-I€K daTOMOB, KBAHTOBBIC 4YHCJIA. 9HepFeTI/I‘-IeCKI/Ie YPOBHHU H
OypoBHH. ATOMHBIE opOuTanu. Kiaccudukarus XuMHUECKUX 3JIEMEHTOB (s-, p-, d-, f-
aneMeHThl). Pacnpenenenue 3J€KTPOHOB MO aTOMHBIM OpOUTANSIM. DIEKTPOHHBIE
KOH(HUTYpalui aTOMOB 3JIEMEHTOB MEPBOT0O—UETBEPTOTO MEPHUOJOB B OCHOBHOM U
BO30YKIEHHOM COCTOSIHHH, AIEKTPOHHBIE KOH(UTrypauuu VOHOB.
DIJIEKTPOOTPULIATEITLHOCT.



[lepnognueckuii 3axkoH u Ilepmonnueckas cucreMa XMMHUYECKUX diaeMeHToB [I.1.
MenpeneeBa. CBsi3p EPUOINYECKOrO 3aKoHa M lleproanueckoil cuCTEMbl XMMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOpHEH CTpOeHUss aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB 10
rpyIIaM Hu nepuojaM. 3HadeHue nepuoaudeckoro 3akona [[.M. Menneneena.

Xumuyeckass CBs3b. BuAbl XMMHYECKOW CBSI3U: KOBAJICHTHAsA, HOHHAas,
MeTainyeckas. MexaHnusmbl 00pa30BaHUs KOBAJIEHTHOM CBSI3U: OOMEHHBIM M TOHOPHO-
AKLENTOPHBIN. DHEprus U AnuHa cBs3u. [loasapHOCTS, HAIPaBIEHHOCTH U HACHIIIAEMOCTh
KOBWJICHTHOW CBsA3u. Kpartnele cBs3u. BopopomHas CBaA3b.  MeEXMOIIEKYJIIIpHBIE
B3aNMOJIEUCTBUS.

BasieHTHOCTB 1 BaJ€HTHBIE BO3MOYKHOCTH aTOMOB. CBSI3b QJIEKTPOHHOU CTPYKTYPBI
MOJIEKYJ C HMX TE€OMETPUYECKHM CTpOeHHEeM (Ha MNpUMepe COEIUHEHHI 3JIeMEHTOB
BTOPOTO NIEPHO/IA).

[IpencraBneHrne 0 KOMIUIEKCHBIX cOeIMHEHMAX. (COCTaB KOMIUIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBaTellb, JUTraH/bl. 3HAaYEHHE KOMIUIEKCHBIX coequHeHuil. [lonsrue o
KOOPJAMHAIIMOHHOW XWMHH.

BemectBa ~ MOJNEKYJISIpHOTO W HEMOJEKYJSIPHOTO CTPOCHHS. Tunel
KPUCTAJUTMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[lonsatne o gucnepcHeix cucremax. McrtunHble pactBoOphl. IlpencraBiienune o
KOJUIOMAHBIX pacTBopax. CrocoObl BBIpaKEHHS KOHIIEHTpPAIMU PacTBOPOB: MaccoBas
JI0JIs1 BEIIECTBA B PAaCTBOPE, MOJISIpHAsl KOHIEHTpauus. HachlieHHble 1 HEHACBIILEHHbIE
pacTBOpBI, pacTBOPUMOCTh. Kprcraminoruaparsi.

Knaccudukanuss u HOMEHKIaTypa HEOPraHMYEeCKUX BellecTB. TpuBHATIbHBIC
Ha3BaHUA OTAEJIbHBIX MIPEACTABUTENICH HEOPTAHUUECKUX BEIIECTB.

Knaccudukanus XuMu4eckux peakiuii B HEOPraHM4ecKoi 1 OpraHuyecKoil XUMHUU.
3aKOH COXpaHEHMsI MacChl BEUIECTB; 3aKOH COXPAHEHHUs M MPEBPALLCHUS dHEPTrUu IMpHU
XUMHYECKHX peakuusax. TerioBbie 3QGeKThl XUMHUUYECKUX peakuuid. TepMoXuMUUecKue
YpaBHEHUS.

CKOpoCTh XMMHUYECKOW peakluu, €€ 3aBUCHUMOCTb OT pa3u4HbIX (PaKTOPOB.
I'omoreHHbI€ U TeTeporeHHble peakiuu. Kartanns u KkaTaau3aTopsl.

OOpatuMble U HeoOpaTUMBbIE peakiuu. XuUMHYeckoe paBHoBecue. KoHcraHnTa
XUMUYECKOrO0 paBHOBecUsl. DakTOpbl, BIMSIOIIME Ha IOJOKEHHE XHUMHUYECKOTO
paBHOBECHS: TEMIIeparTypa, AaBJICHHUE M KOHIEHTpPAlMu BEIIECTB, YYacCTBYIOIIUX B
peakuuu. [Tpunmun Jle [larense.

Onexrponutudeckas aucconuanus. CunbHble U ciiabble AeKTponuThl. CTeneHb
muccormanuu. Cpena BOAHBIX PAcTBOPOB: KHUCJIOTHAsl, HEUTpasbHas, IIEJIOYHAS.
Bomopousiit mokasarens (pH) pactBopa. ['naponus coneit. Peakiiuu noarHoro ooMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE peakinu. CTenenb okucieHus. OKUCIUTENb U
BOCCTaHOBUTEND. [Iporecchl OKUCIEHNS U BOCCTAaHOBJICHUS. BaKHENIINEe OKUCIUTENIN U
BOCCTAHOBUTENU. METOJ] 3JIEKTPOHHOr0 OanaHca. DJIEKTPOJIU3 PacTBOPOB U PACILUIaBOB
BEILIECTB.

OKCHepUMEHTaJIbHbIE METOBI U3YUEHMS BELIECTB U UX MPEBPAILECHUN: pa3I0KEHNE
IIEPOKCHJA BOAOPOAA B IPUCYTCTBHM KAaTAJIM3aTOPa, MOJCIHA KPUCTAJUIMYECKUX
peméToK, MpoBeJIEHHE peakiii MOHHOro OoOMEHa, OmpeieNieHHE Cpelibl PacTBOPOB C
MOMOIIBIO WHAMKATOPOB, M3YYCHHE BIMAHUSA PA3TUYHBIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON PEAKLMU U TOJIOKECHUE XMMUYECKOIO PABHOBECHSL.

Heopranuueckasi xumusi.



ITonoxxenne HemeramwioB B [lepuonnueckoit cucteMe XUMUYECKUX demMeHToB J[. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS MX aTOMOB. Pu3HuecKue CBOKWCTBA HEMETAJUIOB.
AsioTponusi HEeMeTaJJIOB (Ha MpUMEpPE KUCIopoaa, cephl, hocdopa u yrieposaa).

Bomopon. Ilonyuenue, ¢usnueckue M XUMUYECKHE CBONCTBA: pEaKIUu C
METaJUIAMU M HEMETAJUIAMH, BOCCTAHOBUTEIbHBIC CBOWCTBA. [wapunabl. ToriMBHBIE
JJIEMEHTHI.

l'amorensl. Haxoxnenwe B mpHpojae, CHOCOObI MOMy4YeHHs, (U3MUECKHe U
XUMUYECKHE CBOMCTBA. l'amoreHoBomopoasl. BakHelmmne KUCIOPOACOIEpKAIIUE
coenuHeHus1 rajoreHoB. JlabopaTopHble M TPOMBIIIJIEHHBIE CHOCOOBI TOTYYEHHS
rajoreHoB. [I[puMeHeHne TaIOreHOB M X COCTMHEHU.

Kucnopon, o3on. JlaGopaTopHble W MPOMBIIUICHHBIE CHOCOOBI TMOTYYEHUS
kucioposa. PU3NUECKUE U XMMHUYECKUE CBOMCTBA M NPUMEHEHUE KHCIOPOJa M O30HA.
OKcuIbl M TEPOKCHUIBL.

Cepa. Haxoxzaenue B mpupoje, CiocoObl MOIy4YeHUs, PU3NUECKUE U XUMHUUECKUE
cBorictBa. CepoBonopon, cyabduasl. Okcup cepoi(IV), okcua cepoi(VI). Cepaucras u
CepHast KUCIOTHI ¥ UX coi. OCOOEHHOCTH CBOMCTB CepHOM KUCIOTHL. [IpuMeHeHune cepbl
" €€ CoeJUHEHUMH.

Azot. HaxoxzaeHue B mpupoje, crnocoObl MoayueHus, pusndeckue 1 XUMHUECKHUE
cBolicTBa. AMMUaK, HUTpUAbL. OKCUABI a30Ta. A30TUCTAsI U a30THASI KMCIIOTHI U UX COJIU.
Oco0OeHHOCTH CBOMCTB a30THOM KHUCHOTHL. [IpumMeHeHMe a30Ta M ero COoelIWHEHUH.
A3OTHBIC yAOOpEHUSI.

@®ochop. Haxoxxnenume B mnpupoge, CHocoObl TNOAydeHUs, (U3MUECKHe U
xumuyeckne cpoiicTBa. @ochuanl u hochun. Okcuapl dochopa, pochopHas Kuciaora u
e€ comu. [Ipumenenue dochopa u ero coenuaeruii. @ocopHbie yI0OpEeHHUS.

VYrnepon, HaxoXJaeHUE B Mpupoze. AmioTpornHeie Moaudukanuu. dusnueckue u
XUMHYECKHE CBOMCTBAa TPOCTBIX BELIECTB, OOpa3oBaHHBIX yriaepoaoM. Okcun
yraepona(Il), okcua yrnepoma(IV), yrombHas kucimoTa U €€ coyid. AKTUBUPOBAHHBIN
yronb, anacopouus. @Dymnepensl, rpadeH, yriepoanble HaHOTPyOku. I[Ipumenenue
IPOCTHIX BEUIECTB, 0OPa30BaHHBIX YTIJIEPOJIOM, U €T0 COSTUHEHUN.

Kpemuuii. Haxoxpaenue B mpupoje, cnocoObl mMoiaydeHus, (¢Gu3nuecKue u
xumuueckue cBoiictBa. Oxcua kpemHusaA(1V), KpemHHeBas KHCIOTa, CHUIIUKATHI.
[IpuMeHneHnne KkpeMHus U ero coenuHeHuil. CTeKI10, ero noixy4eHne, BUIbl CTEKIIA.

[Tonoxenne wmetraioB B Ilepuogmueckoil cucTeMe XUMHUYECKHUX HIIEMEHTOB.
Oco0eHHOCTH CTPOEHHS AIIEKTPOHHBIX 000JI04eK aTOMOB MeTaiioB. Oo0mue pusndeckue
cBoiicTBa MeTaiioB. [I[pumeneHue MeTaioB B ObITY U TexHHKe. CIUIaBbl METAJIOB.

DNEKTPOXUMUYECKUN psJl HanpspKeHUHd MeTtaiwioB. OOmue crnocoObl MOTydeHUs
METAJUIOB: THAPOMETAJULYPIHs, NUPOMETAILTyprus, s3JeKkTpomeramutyprus. llonstue o
Koppo3uu MeTauioB. CriocoObI 3alIUTHI OT KOPPO3UH.

O6mas xapakrepuctuka MeTawioB [A-rpynmbel  [lepuogudeckoit  cUCTeMbI
XUMHYECKHX dJeMeHToB. HaTpwii u kanumii: moiydeHue, (QU3NYECKUE U XUMHUUYECKUE
CBOWCTBA, IPUMEHEHHUE ITPOCTHIX BEUIECTB U UX COCAUHEHUM.

O6mas xapakrepuctuka MetamuioB IIA-rpynner  Ilepuoauueckoid  cucTeMbl
XUMHYECKHUX DJIEMEHTOB. MarHuii M KaJlblUii: ToJlydeHue, PU3NYECKue U XUMUYECKUE
CBOMCTBA, NMPHUMEHEHUE MPOCTHIX BEHIECTB U UX coeauHEeHHH. JKECTKOCTh BOJBI M
COCOOBI €€ yCTpaHeHHUS.



AJOMUHUI: TIONyuyeHue, (u3nyeckue M XUMHUYECKHE CBOICTBA, MPUMEHEHHUE
MIPOCTOTO BEIIECTBA M €ro COeAMHEHUU. AMQOTEpHBIE CBOIICTBA OKCHIA U THAPOKCUAA
ATIOMUHUS, THAPOKCOKOMILUIEKCHI aJTFOMUHHSL.

OOmass  xapakTepucTUKa  MeTauioB  NoOouHbIX — noxarpynn  (b-rpymm)
[Tepronueckoi CUCTEMBI XUMHYECKHUX AJIEMEHTOB.

Ou3nyeckue M XUMHUYECKHME CBOWCTBA XpoMa M €ro coeguHeHuil. OKCHIBI H
ruapokeuasl  xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u auxpomarsl, HX
OKHCIIMTENbHBIE CBOMCTBA. [loyueHne u mpuMeHeHne xpoma.

du3nYecKue U XMMHYECKHE CBOMCTBA MapraHia M €ro coeauHeHuil. Baxuenime
coenunenus: mapranua(ll), mapranua(IV), mapranmna(VI) u mapranna(VII). [lepmanranat
KaJIusl, €r0 OKUCIUTENbHBIE CBOMCTBA.

Ou3nYecKue MW XHMMHUYECKHE CBOMCTBA XKeje3a M ero coeAuHeHuil. OKCHUipl,
ruapokcuabl U conu xkene3a(ll) u xeneza(Ill). Tlonyyenue u npuMeHeHUE Keyne3a U €ro
CILJIABOB.

®u3nYeckue W XUMHUYECKHE CBOMCTBA Meau W €€ coeauHeHuil. llomyuenwe u
MPUMEHEHHUE MEJU U €€ COCTMHEHUI.

[uuk: monyueHnue, pu3nUeCKUe U XUMHUYECKHE CBOMCTBA. AM(]OTEpHbIE CBOWCTBA
OKCHJIA Y THAPOKCUJA IMHKA, TUIPOKCOKOMIUICKCHI ITMHKA. [I[pruMeHeHHne IMHKa U €ro
COEJIMHEHUN.

DKCNMEPUMEHTAIIBHBIE METOJbl M3YUYEHHUS BEIIECTB U UX MPEBPAIICHUN: HU3YUYEHUE
o0pa3lloB HEMETaJUIOB, TopeHue cepbl, ¢ocdopa, xKeieza, MarHusi B KHUCIOPOJIE,
U3y4YeHue KoJuleKIuu «Meramnel W CIUIaBb», B3aUMOJACHCTBHE WICJIOYHBIX U
IeJIOYHO3EMEIIbHBIX METAJJIOB ¢ BOJOW (BO3MOKHO HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB),
B3aUMOJICMICTBHE LIMHKA U JKejle3a C PACTBOPAMHM KHUCJIOT M IIEJI0Yel, KaueCTBEHHBIE
peakluyM Ha HEOPraHWYECKUE AaHHMOHBI, KaTMOH BOAOPOJA U KATHOHBI METAaJUIOB,
B3aUMOJICVCTBHE THAPOKCUIOB ATIOMUHMS M LIMHKA C pacTBOPAMM KHUCJIOT U IIEJIOYEH,
pelIeHne SKCIepUMEHTANIBHBIX 3a7a4 1o TeMaM «l 'anoreHs», «Cepa U €€ COeIUHEHUS,
«A30T U dochop U UX coeAMHEHUS», «MeTayuibl TIaBHBIX MNOArPYyM», «MeTamibl
NOOOYHBIX MOATPYIII.

XuMus 4 KU3Hb.

Ponp xumum B obOecrieyeHUM YCTOMYMBOTO pa3BUTHsS uernoBeuecTBa. [loHarue o
HAay4YHbIX METOJAaX MO3HAaHHWSA M METOHOJOTMM Hay4dHoro wuccieaoBaHus. Hayunbie
MPUHIUIBl  OpPTaHU3AIMK XUMHYECKOTO0 MPOU3BOACTBA. [IpoMbliieHHbIE CHOCOObBI
MOJIyYEHUs BaXHEUIIMX BELIECTB (HAa NpUMEpPE NPOU3BOACTBA aMMHUaKa, CEPHOU
KHUCIIOTHI, MeTaHoJa). [IpoMbllieHHbIe CMOCOOBl TMOJYYeHHs] METaNIOB M CIUIABOB.
XHUMHUUYECKOE 3arpsi3HEHUE OKpYKaroUled cpedbl U ero mociueactBus. Poinp xumuu B
o0ecreYeHnH YHEPreTUYECKOM 6€3011acCHOCTH.

XuMHs U 310pOBbE YesnoBeKa. JlekapcTBeHHble cpeAcTBa. [IpaBuna ncnoap30BaHus
JIEKapCTBEHHBIX MpenapaToB. Poib XUMUM B Pa3BUTHH MEAUIIMHBL.

XVMHUS THIU: OCHOBHBIE KOMIIOHEHTHI, MHIIEBbIe M00aBkU. Pomb xumuu B
o0OecreyeHnH MUIEBON 0€30MacCHOCTH.

Kocmernyeckue wu mapdromepHbsie cpenactBa. beitoBas xumus.  [Ipasuia
0€30I1acCHOTO UCIIOJIL30BAHMSI MPENApPaTOB OBITOBON XMMHUHU B MIOBCETHEBHOM JKU3HH.

XUMHUS B CTPOUTEILCTBE: BAKHEHIIINE CTPOUTEIHHBIC MaTepHAaIIbl (LIEMEHT, OETOH).

XuMus B ceTbCKOM X03stiicTBe. OpraHrudecKre 1 MUHEPaJIbHbBIE yI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepuaibl, Kpacku, CTEKJIO, KepaMHKa.
Marepuansl U151 21eKTpoHUKU. HaHOTEXHOIOT M.



Pacuérnrle 3amaumn.

Pacuérpl: Macchl BemiecTBa WM 00bEMa Tra3oB [0 H3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce MM OOBEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIMHU BEIIECTB, MacChl
(oOBEMa, KonMuecTBa BEMIECTBA) MPOIAYKTOB PEAKIMHU, €CJIM OJHO M3 BEIIECTB HMMEET
puMecH, Macchl (00bEMa, KOJMYECTBA BEIECTBA) MPOAYKTA pPEaKLMU, €CIU OJHO W3
BEIIECTB JIaHO B BHUJE pPacTBOpa C OMNPEACIEHHOM MAacCOBOM JOJIEM pacTBOPEHHOIO
BEILECTBA, MAacCOBOM JOJIM M MOJISIPHOM KOHIIEHTpAllMU BELIECTBA B PacTBOpPE, JOJU
BBIXOJIa MPOJYKTA PEAKIUU OT TEOPETUUECKU BO3ZMOXKHOTO.

MexIpeaMeTHbIE CBS3U.

Peanuzanus MeXnpeaMeTHBIX CBSI3ed NPHU M3YYEHHHM OOLIEed M HeopraHM4ecKou
xumMuM B 11 Kiacce ocylIecTBIISIETCSl Yyepe3 MCIOJIb30BaHHE KaK OOLIUX €CTECTBEHHO-
HAyYHbIX MOHATHH, TaK W MOHATHUH, MPUHATHIX B OTJENbHBIX MpEIMETaX €CTECTBEHHO-
HAy4HOT'O IIUKJIA.

OO01re ecTecTBEHHO-Hay4YHbIe TOHSTHUSA: SIBJIEHWE, HAy4yHbIM (QakT, Trumnoresa,
TEOpus, 3aKOH, AaHalM3, CHHTE3, KiIaccu(uKkalus, [EepUOJAUYHOCTb, HaOIO/IEHHE,
U3MEepeHue, SKCIEPUMEHT, MO/IeTb, MOJIETTMPOBaHUE.

duzuka: MaTepus, MUKPOMUP, MAKPOMHUP, aTOM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOMbI, PATMOAKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUH YypOBEHb, BEIECTBO, TEJO,
00BbEM, arperaTHOE COCTOSHUE BELIECTBA, WACANbHBIM Tra3, (u3nueckue BETUYHHBI,
€IMHUIIBI U3MEPEHUs], CKOPOCTh, SHEPTUsI, Macca.

buonorus: kinerka, opraHusM, sKocHcTema, Ouochepa, MeTabOIU3M, MakKpo- U
MUKPO3JIEMEHTBI, OCJIKH, JKHUPBIL, YIJIEBOJbl, HYKJICHMHOBBIE KHUCIOTHI, (EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U TOTOK 3HEPTUU B SKOCUCTEMAX.

l'eorpadusi: MuHepanbl, TOpPHbIE MOPOJABI, TOJE3HbIE MCKOMAEMbIe, TOILUIMBO,
pecypcesbl.

TexHonmorus:: XUMHUYECKas MPOMBIIUIEHHOCTb, METAJULypPIHsi, CTPOUTEIbHBIE
MaTepuaibl, CEJIIbCKOXO3SIIICTBEHHOE MPOU3BOJCTBO, MHILEBAas IPOMBIIIJIEHHOCTb,
(dapmarieBTHUYECKas NPOMBINIJIEHHOCTh, MPOU3BOJICTBO KOCMETHUECKHX MpEernapaTos,
IPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEPUAJIOB, DIIEKTPOHHAS IPOMBIIIJIEHHOCTb,
HAHOTEXHOJIOTHUH.



[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XMW HA
YIJTYBJIEHHOM YPOBHE CPEJIHEI'O OBILETI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBercTBUM € CHCTEMHO-AEATEIBHOCTHBIM TOIXOJOM B  CTPYKTYpE
JUYHOCTHBIX PEe3yJbTaTOB OCBOCHHUS IMpeaMeTa «XHUMHUsS» Ha YpOBHE CpPEAHEro OOLIero
o0Opa3oBaHUsl BBIJECJIEHBl CIEAYIOLIME COCTABJSIOLIME: OCO3HAHUE OO0YyYaroIIMMUCS
pOCCHICKOM rpak JaHCKOMN UICHTUYHOCTH; TOTOBHOCTDH K CaMOpPa3BUTHIO,
CaMOCTOSITEIbHOCTH M CaMOOMNpPEENICHNIO0; HaJu4yhe MOTHBAlMM K OOYyYEHHIO;
TOTOBHOCTb U CIIOCOOHOCTH O0YYaroLIUXCsl PYKOBOJCTBOBATHCSA MPUHATHIMU B OOIIECTBE
MpaBWJIaMM ¥ HOPMAaMM IIOBEJCHHUS;, HAJIWYUE [PABOCO3HAHMS, HKOJIOTMYECKON
KyJbTYpPBI; CIIOCOOHOCTb CTABUTH LIEJIM U CTPOUTDH JKU3HEHHbIE TUIAHBI.

JIM4HOCTHBIE ~ pe3yJibTaThl  OCBOEHUS  MpeaMera  «XHUMHUS»  OTPaKaroT
chOpMUPOBAaHHOCTh  OMNbITA  IO3HABATEJIbHOM M  MPAKTUYECKOM  JesTeNbHOCTU
oOyuJaroluxcs B Ipolecce peaausalinn 00pa3oBaTeIbHON e TeIbHOCTH.

JInuHOCTHBIE  pe3yJbTaThl  OCBOEHUS  MpeaMera  «XHUMHUS»  OTPakaroT
chOpMUPOBAaHHOCTh  OMNbITA  TO3HABAaTEJBHOM M  MPAKTUYECKOM  JeATENbHOCTU
oOyuJaronuxcs B Mpoliecce peaausanuu o0pa3oBaTeIbHON JesITEIbHOCTH, B TOM YHCIIE B
YaCcTH:

1) rpaaaHCKOro BOCIIUTAHMA:

OCO3HaHMsI OOY4YalOLIUMKCS CBOMX KOHCTUTYLIMOHHBIX IpaB U OO0s3aHHOCTEH,
YBaXXCHMS K 3aKOHY M IPAaBOIIOPSIKY;

IIPEJICTABICHUS O COUAIIBHBIX HOPMaxX U IIPABWIIAX MEKINYHOCTHBIX OTHOLIECHUH B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPUYECKOM IESATENBHOCTU IPH CO3JAaHUU YYEOHBIX
IPOEKTOB, PEUICHUM Y4YEOHBIX M IIO3HABATENbHBIX 3a/a4, BBIMNOJIHEHUU XUMHYECKUX
9KCIIEPUMEHTOB;

CHOCOOHOCTH NOHUMATh M NMPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI
APYTUX MIPU aHAINU3€ pa3IMYHBIX BUJIOB YUEOHOM NESATENbHOCTH;

2) NATPUOTHYECKOT0 BOCTIUTAHUSA:

LICHHOCTHOTO  OTHOIIEHMs] K HCTOPUYECKOMY M  HAyYHOMY  HACIEIUIO
OTEUYECTBEHHON XUMUU;

yBOXEHUS K Tpoleccy TBOpYeCTBA B OOJIACTH TEOPUHM U IPAKTHUYECKOTO
IIPWIOKEHHUSI XUMHH, OCO3HAHUS TOTO, YTO JAHHBIE HAYKU €CTh PE3YJIbTAT JUINTEIbHBIX
HaOJII0JIEHUH, KPOTIOTJIMBBIX SKCIEPUMEHTAIbHBIX TOMCKOB, MOCTOSHHOIO TPyJa YYEHbIX
Y IPAKTUKOB;

MHTEpECa W IMO3HABATEJIBHBIX MOTUBOB B IOJYYEHHHM M IIOCIEIYIOIIEM AHAIU3E
MH(OpPMAIIMH O TEPEIOBBIX TOCTHKEHHUSIX COBPEMEHHOMN OTE€UeCTBEHHOW XUMMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHMSI, STUYECKOrO MOBEICHUS;

CHOCOOHOCTH OLIEHWBATh CUTYAaIlMH, CBS3aHHbIE C XMMHYECKUMH SIBICHUSMH, H
IIPUHUMATh OCO3HAHHBIE PELEHUS, OPUEHTHUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJEHHUE U MOCTYIIKM CBOMX TOBAPUULIEH € MO3ULIAN
HPAaBCTBEHHBIX U IPABOBBIX HOPM U € YUETOM OCO3HAHUS MOCIEACTBUN OCTYIIKOB;

4) popmupoBaHus KYJIbTYPbI 310POBbSI:



MMOHUMAaHMs LIEHHOCTEHN 310pOBOro M 0e30macHoro oopasa »KU3HU, HEOOXOAUMOCTHU
OTBETCTBEHHOI'O OTHOIIEHHS] K COOCTBEHHOMY (PHU3UYECKOMY M IICUXUYECKOMY
310pPOBBIO;

coOnrofieHust mpaBui  Oe3omacHOro OOpalleHUss C BeEleCTBaMU B OBITY,
ITOBCETHEBHOW JKU3HU, B TPYIOBOM JEATEIBHOCTH;

MOHUMAaHMs [IEHHOCTU NPaBWJI MHAMBUAYAIbHOIO M KOJIJIEKTUBHOIO O€30MacCHOIO
MOBEJCHUS B CUTYaLUAX, YTPOXKAIOIIMX 3JOPOBBIO U KU3HU JIOACH;

OCO3HAaHHS TIOCIEACTBUM U HENPUATUS BPEOHBIX MpPHUBbIUEK (YIOTpeOIeHUS
QJIKOT0JIs1, HAPKOTUKOB, KypeHUs);

5) Tpya0BOro BOCIIUTAHUA:

KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B Y4EOHO-UCCIIEIOBATEIbCKON AEATEIbHOCTH,
0OIIECTBEHHO TMOJIE3HON, TBOPUECKOM U IPYTUX BUAAX AEATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE y4acTHE B PEIICHUM MPAKTHMUYECKUX 3a/ay COLUAIbHOU
HaIpaBJICHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHUIO Mpodeccuil pa3aIndyHoro pojaa, B TOM 4HCIe
Ha OCHOBE NMPUMEHEHHS TIPEAMETHBIX 3HAHUH M0 XUMUH,

yBaXKEHHS K TPYAY, JIOASIM Tpy1a U pe3yJbTaTaM TPYAO0BOH JAeITeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WMHIMBUIYaJbHOM TPAeKTOPUU 0Opa3oBaHUs,
Oyayuielt mpodeccu M pealu3alii COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB C Y4ETOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMHHM, HMHTEpPECOB U MOTpeOHOCTen
00I11eCTBA;

6) IK0JI0rM4eCcKOro BOCIIMTAHUSA

HKOJIOTMUECKH  1IE€JIeCOOOpPAa3HOr0 OTHOIIEHHS K TMPHUPOAE KaK HCTOUYHUKY
CYyILIECTBOBAHUS )KU3HU Ha 3eMIIE;

NOHMMAaHMsI TJ00AJBHOTO  XapakTepa JKOJOTMYECKHX MpoOieM, BIUSHUS
SKOHOMUYECKHX MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMAIIBHON CpPEIbl;

OCO3HAaHUS HEOOXOJUMOCTH HUCIHOJB30BAHUS JOCTHKEHUN XUMHUH Ui pPELIEHUs
BOIIPOCOB PALIMOHAIIBHOTO MPUPOIOIIOIb30BAHHS;

AKTUBHOTO HENPUITUS JEHCTBUI, NPUHOCSIIIUX BpEI OKpPYXaroleld MNpUpPOAHOU
cpele, YyMEHHS MPOTHO3UPOBATH HEOIATONMPUSTHBIE SKOJOTUYECKUE TOCIEACTBUS
IpEeANPUHUMAEMBIX TEUCTBUI U MPEAOTBPAILATh UX;

HaJIW4Ms PA3BUTOTO HKOJIOTMYECKOIO MBIIIJIEHUS, SKOJOTHUYECKOW KYJIBTYpHI,
OMbITa JESITENIBHOCTH HKOJOTUYECKOW HAIpaBICHHOCTH, YMEHUS PYKOBOJCTBOBAaThCS
MMHU B TO3HABaTENbHON, KOMMYHUKATUBHOW W COIMAJILHON MpPaKTHKE, CIIOCOOHOCTH U
YMEHHS aKTUBHO TIPOTUBOCTOATH UJEOIOTUU XeMohoouu;

7) 1eHHOCTH HAYYHOI' O MIO3HAHNS:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHS HAyKH U
OOIIECTBEHHOW MPAKTUKH;

MOHUMAaHUSI CTICIIM(PUKA XUMUU KaK HAyKH, OCO3HAHUS €€ poiu B (HOPMHPOBAHUU
palMOHAIILHOTO HAYYHOTO MBILIUICHUS, CO3JaHUM LEJIOCTHOrO TMpPEACTaBIeHUs 00
OKpY’KaloIllleM MHpPE KaK O €JUHCTBE MPHUPOJbl U YEJIOBEKAa, B MO3HAHWUU HPHUPOIHBIX
3aKOHOMEPHOCTEH U peleHrH MpodiieM COXpaHEHHs PUPOJIHOTO PaBHOBECHS,

yOEXKJIEHHOCTH B 0COOOM 3HAYMMOCTH XHMHH JJII COBPEMEHHOHN ITUBUIU3AINH: B
e€ TyMaHUCTHMYECKOW HAMpPABJICHHOCTH M BaXXHOW pOJIIM B CO3JAaHMM HOBOM 0asbl
MaTepHAbHON KYyJNbTYphl, B PEHICHUH TI00ANBHBIX MPOOIEM YCTOWYHBOTO Pa3BUTHUS
YeJI0BEUECTBA — ChIPbEBOM, SHEPTETUUECKOM, MUIIEBON U IKOJIOTMUECKOM O€30MacHOCTH,



B Pa3BUTHH MEAWIMHBI, OOECIIEYCHHH YCIOBHW YCIENIHOTO TPyJa M 3KOJOTHYECKU
KOM(pOPTHOH KU3HH KaXKIOTO YeHa 00IIeCcTBa;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TOHUMAHHUS CYIIHOCTH METOAOB TO3HaHUS,
UCTIOJb3yEMbIX B ECTECTBEHHBIX HAayKaxX, CIOCOOHOCTH WCHOJBb30BaTh IOIy9aeMbIe
3HAHUS U aHaM3a W OOBSICHEHUS SIBICHUN OKPY)KAIOIIETO MUPA M MPOUCXOAAIINX B
HEM WM3MEHEHWH, YMEHHUS JAelarh OOOCHOBAaHHBIC 3aKIIOYCHHS HA OCHOBE HAYYHBIX
(aKTOB ¥ UMEIOIINXCS JAHHBIX C IETBIO TOTYICHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO HCIOJIB30BAaTh XMMUYECKHE 3HAHHUS IS PEUICHHS
MpoOJIEM B pealbHBIX KU3HEHHBIX CUTYAIHIX;

WHTepeca K TIO3HAaHUIO0, UCCIIET0BATEIbCKOMN IeATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMIPEPHIBHOMY 00Pa30BaHUIO M CaMOOOpPa30BaHHUIO,
K aKTHBHOMY TIOJYYCHHWIO HOBBIX 3HAHHWU MO XWMHHU B COOTBETCTBUH C >KU3HEHHBIMU
MOTPEOHOCTSAMH;

MHTEpeca K OCOOCHHOCTAM TpyJa B pa3M4HbIX cdepax mnpodeccuoHanbHON
NESITeTHHOCTH.

METANIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHble pe3yJabTaThl OCBOSHHUS TMPOrpaMMbl MO XUMHUU Ha YpPOBHE
CpeaHero o0Iero 0opa3oBaHus BKIIOYAOT:

3HAYUMBbIC JUTSt dbopmupoBaHus MHPOBO33PECHHUS oOydJaronxcs
MEXIUCUUIUIMHAPHBIE  (MEXIpeAMETHbIE) OOLIeHAYyYHbIe TOHATHSA, OTPAXKAIOLIUE
[IEJIOCTHOCTh HAYYHOU KapTUHBI MHUpa U CHEIU(PUKY METOJOB MO3HAHUS, UCIIOIb3YyEMbIX
B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPIHs, SBJICHHUE, MPOIECC, CUCTEMA,
HAY4YHBIM (akT, NPUHIMUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS, HCCIEeI0BaHUE,
HaOI0IeHue, U3MEpEeHHe, SKCIIEPUMEHT U ApYyTHe);

yHUBEpCaJbHbIE Yy4yeOHble JEWCTBHUsS (IO3HABATENIbHbIE, KOMMYHUKATHBHBIE,
pEryISITUBHBIE), obecreunBaromye (GpopmMupoBaHue (QyHKIIMOHATBLHOM TPAMOTHOCTH U
COLIMATILHOM KOMIIETEHIIMU 00YyYaroIINXCs;

CIOCOOHOCTh OOYYaIOIUXCsl HKCIOJIb30BaTh OCBOCHHBIE MEXKIAUCIHUILIMHAPHBIE,
MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAJIbHbIE YUeOHBIC JEHCTBUSI B NTO3HABATEIHHOU U
COLIMANILHOM MPaKTHKE.

MeTtanpenMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIAJICHIE YHUBEPCATBLHBIMHU yUeOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISTUBHBIMU JACHCTBUSIMU.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIEe 1eHCTBHS

1) 6a30BbIe JJOrHYECKHE TeHCTBUSA:

CaMOCTOSTEIHHO (OPMYJIHUPOBATh U aKTYaJM3UPOBATH MPOOIEMY, paccMaTpyBaTh
€€ BCECTOPOHHE;

OTIPEACIIATh 1ETU ICSITEILHOCTH, 3a/1aBasi mapaMeTpbl U KPUTEPUHU UX JTOCTHKCHUS,
COOTHOCHUTD PE3yJIbTAThI ACATEIBHOCTH C TOCTABJICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh MPU OCBOCHUHU 3HAHUW MPUEMBI JTJOTUUECKOTO MBIIIICHHUS: BBIACISATh
XapaKTepHbIE NPU3HAKK TOHSATHM W YCTAHABIMUBATh HMX B3aUMOCBSI3b, HCIIOJb30BATh
COOTBETCTBYIOIINE IMOHATHS JIJIs1 OOBSICHEHUS OTACIBHBIX ()aKTOB M SBJICHUI;

BBIOMpATh OCHOBAHHS M KPUTEPUU Ui KIACCHU(PHUKAIUUA BEIIECTB U XUMUYECKUX
peakuuii;

yCTaHABIIUBATh MPUUMHHO-CIICJICTBEHHBIE CBSI3U MEXK/Ty U3y4aeMbIMU SIBIICHUSIMU;



CTPOUTH JIOTMYECKUE PACCYKJEHUs (MHIyKTUBHBIC, JE€TyKTUBHBIC, 10 aHAJIOTHH),
BBIBJISITh  3aKOHOMEPHOCTM U NPOTUBOPEUYUST B PACCMATPUBAEMBIX  SIBJICHUSX,
(hopMyIHpPOBATH BHIBOJBI U 3aKIIOYCHUS;

MPUMEHATh B IMPOIECCE TMO3HAHUSI MCIOJIb3yeMble B XHUMHH CHUMBOJIMYECKHUE
(3HaKOBBIE) MOJEIH, TPEOOPA30BHIBATH MOJACIIBHBIC MPEICTABICHUS] — XUMHUYECKUM 3HAK
(cumBOJ) BnMeMeHTa, XuMHUueckas (opmylia, ypaBHEHHE XUMUYECKOW PEaKkIuu — TMpU
pelieHnr y4eOHBIX TTO3HABATENBHBIX M MPAKTUYECKUX 3a]ad, NMPUMEHSITh Ha3BaHHBIE
MOJICJIbHBIC TIPEACTaBICHUS JUISI BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3YYaEMBIX
BEIIIECTB U XUMUYECKUX PEAKIIUM.

2) 0a30BbIE HCCJIEA0BATEIbCKHE TeICTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O TTO3HAHUS BEIIECTB U XUMHUYECKUX PEAKIUN;

dbopmynupoBaTh LETW U 3aJa4d UCCIEAOBAHUS, WCIOJIb30BaTh IOCTABIICHHBIC U
CaMOCTOSITEIHFHO C(HOPMYIUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI 1711 (POPMUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CY>KJICHUH;

BJIQJICTh HaBBIKAMHU CAMOCTOATEIBHOTO TUTAHUPOBAHUS U MPOBEICHUS] YUCHUUECKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATH yMEHHUsI HaOM0JaTh 3a XOJOM IIpoIliecca,
CaMOCTOSITEILHO TPOTHO3UPOBATH €ro pe3yiabTar, GOpMyJIUpoBaTh 000OIIEHUS U
BBIBOJIbI OTHOCUTENIBHO JIOCTOBEPHOCTH PE3YyJbTAaTOB HCCJICJAOBAHUS, COCTAaBJISATh
000CHOBaHHBIN OTYET O MPOJICTaHHON paboTe;

pUOOpETaTh OMBIT YYCHUUECKON MCCIIEIOBATEIBCKON U MPOSKTHOM ACSITEIHHOCTH,
IPOSIBIIATH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIbHOMY TOUCKY METOJIOB PELICHUS
NPaKTUYECKUX 3a4a4, IPUMEHEHUIO Pa3JINYHbIX METOJIOB ITO3HAHMSL.

3) pabora ¢ undgopmanuei:

OpUEHTUPOBATHCS B PA3NIMYHBIX MCTOYHHMKAX HH(OpManuu (Hay4yHO-TOMYJIsSIpHas
JUTEpaTypa XUMHUYECKOTO COJAEpXkaHMs, CIpaBOYHbIE Mocobus, pecypcel WHTepHeTa),
aHAJIM3UPOBATh MH(MOPMALMIO PA3TUYHBIX BUIOB U (OPM MPECTABICHHS, KPUTUUECKU
OLICHUBATH €€ IOCTOBEPHOCTh U HEIPOTHUBOPEUNUBOCT;

(dbopMyIHpOBaTh 3aIIPOCHI U MPUMEHSTH PA3IMUHBIE METOJIBI MIPHU MOUCKE U O0TOOpE
uHbopMaluy, He0OXOTUMOM ISl BBIMOTHEHHS YUYEOHBIX 3a/1a4 ONPEICIEHHOTO TUIIA;

npuoOpeTaTh  OMBIT  HMCMHOJB30BaHUA  WH(OPMAIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTUH U Pa3IUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITEIPHO BBIOMPATh ONTUMAIBHYIO (OpPMY MPEACTaBICHUS HHPOpPMAIUU
(cxeMbl, rpaduKy, AMArpaMMbl, TAOJIHUIIbI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAYYHBIM S3BIK B KAaueCTBE CPEJCTBA MpU padOTe C XUMUYECKOM
uH(pOpMaLIMEH: TPUMEHSATh MEXIpPEeIMETHbIe (PU3NYecKue U MaTeMaTH4YeCKue) 3HAKU U
CUMBOJIBI, (OpPMYIIbI, a00peBUATYPHI, HOMEHKIIATYPY;

HCIIOJIb30BAaTh 3HAKOBO-CHUMBOJIIMYCCKUEC CPCACTBA HAITIAAHOCTH.

KomMmyHuKkaTHUBHbIE YHHBepcaibHble Y4eOHbIE eliCTBUSA:

3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOU TeMbI B XOJI€ IMajora u/min
JICKYCCHH, BBICKA3bIBATh HJIeH, (HOPMYIHPOBATH CBOU MPEUIOKESHHS OTHOCUTEIIBHO
BBINOJIHEHUS NPEITIOKEHHON 3a0a4K;



BBICTYNIaTh C TPE3EHTAlell pe3yJbTaTOB IIO3HABATCILHON JIEATEIHLHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIbHO WJIH COBMECTHO CO CBEPCTHHKAMH TIPU BBITIOJIHEHUU
XUMHYECKOTO JKCIEPUMEHTa, MPAKTUYECKOW pPabOThl IO WCCIEIOBAHUIO CBOMWCTB
M3y9aeMbIX BEIECTB, peaH3aIllii y4eOHOTO MPOeKTa, M (OPMYIHPOBATH BBIBOIBI I1O
pe3ysibTaTaM MPOBEACHHBIX WCCICIOBAHUA MYTEM COTJIACOBAHUS IO3WIUNA B XOJE
o0cyxeHus: 1 0OMEHAa MHEHUSIMHU.

PeI‘yJ’lﬂTI/lBHI)le YHUBEPCAJIBHBIC yqeﬁnble [[eﬁCTBHH:

CaMOCTOATEIbHO  IUIAHUPOBaTb M  OCYIIECTBISATH CBOK  ITO3HABATENIBbHYIO
NEATEeIbHOCTh, OmHpenessas e€ Nelu W 3aJadd, KOHTPOJIMPOBAaTb U IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBAThH IMpeAaraeMblil aliropuT™M J€HCTBUN MPHU BBIIOJHEHUU
y4eOHBIX W HUCCIIEIOBATENbCKUX 3a/a4, BbIOMpaTh Hambosnee 3(hPeKTUBHBIN cnocod ux
pelIeHust ¢ y4ETOM MOJTy4YEeHUs HOBBIX 3HAHUN O BEIIECTBAX U XUMUYECKUX PEaAKIMIX;

OCYIIECTBJISITh CAMOKOHTPOJIb  JICTEILHOCTH Ha OCHOBE caMoaHaiu3a |
CaMOOILCHKHU.

MNPEIMETHBIE PE3YJIBTATHI

[IpenmeTHbIe pe3yabTaThl OCBOEHUS MPOTpaMMbl MO XUMUU Ha yrIyOnEHHOM
YpPOBHE Ha YypOBHE CpEIHEro OOIIero oOpa3oBaHHS BKIIOUYAIOT CHEHU(PUUISCKUE s
ydyeOHOro mnpeamera «XUMHs» HayudHble 3HAHHS, YMEHUS M CIOCOOBI JEHCTBUM IO
OCBOCHHIO, HWHTEpHpEeTalud U MNpeoOpa3oBaHUIO 3HAHWUN, BUIBl JACATEIBHOCTH IO
NOJTyYEHHUI0 HOBOT'O 3HAHMS M MPUMEHEHHUIO 3HAaHUM B Pa3IMYHbIX YUeOHBIX CUTYyaIUsX, a
TaK)K€ B pEANbHBIX XU3HEHHBIX CHUTYallMAX, CBS3aHHBIX C XUMHel. B mporpamme mo
XUMHH MPEMETHBIE PE3YIbTAThI MPEACTABIICHBI 10 TOJaM HU3yUeHUSI.

10 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHHUS Kypca « OpraHuvecKkas XUMHUs OTPaKaroT:

c(hopMUPOBAaHHOCTH MPEACTABICHUIN: O MECTE U 3HAYCHHH OPTaHUYECKON XUMHH B
CHUCTEME eCTECTBEHHBIX HAyK M €€ poJM B OOCCIEYCHUH YCTOWYHMBOTO Pa3BHUTHS
YeJIOBEUYEeCTBA B PEIICHHUH MPOOJeM SKOJOTHUYECKOM, JHEPreTHYECKOW M THUIIEBOMN
0€30MacHOCTH, B PAa3BUTHU MEAWIIMHBI, CO3JaHHM HOBBIX MAaTEpPHAOB, HOBBIX
HWCTOYHUKOB DHEPrUM, B OOECIEUEHHWHU PAIMOHAIBLHOTO IPUPOJONOIL30BaHUSA, B
(hopMUpPOBaHUN MHUPOBO33pEHUS U OOIIEH KyJIbTYphl UEIOBEKA, a TAaKKE IKOJIOTHUECKH
000CHOBAHHOT'O OTHOIIIEHHUS K CBOEMY 3JIOPOBBIO M TIPUPOTHOM cpeie;

BJIaJICHUE CUCTEMOM XMMHUYECKUX 3HAaHHM, KOTOpas BKIIFOYAET: OCHOBOIIOJIATafOINe
MOHSATHS — XUMHUYECKHH 3JIEMEHT, aTOM, sJIpO M 3JIeKTpOHHAas 000j04YKa atroma, s-, p-, d-
aTOMHBIC OpOWTAIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMa, THOpHIU3aIHs
aTOMHBIX OpOWTaeld, HOH, MOJICKYJIa, BAJCHTHOCTbD, dJIEKTPOOTPHUIIATEILHOCTh, CTEIICHb
OKHUCJICHUS, XMMUYECKasl CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJIIPHBINA 00BbEM, YIIIepOIHBIHN
ckeneT, (pyHKIHMOHAIBHAS TPYMIa, pagdKall, CTPYKTypHBIC (GopMynsl (pa3BEPHYTEHIE,
COKpaléHHBbIC,  CKEJETHBIE), HW30MEpHUs  CTPYKTypHas ©  NPOCTPaHCTBEHHAas
(reoMeTpuyeckasi, OINTHYECKas), HM30MEPhbl, TOMOJIOTHYECKHUU  psAJ, TOMOJIOTH,
YTIIEBOAOPOIbI, KUCIOPO- U a30TCOJCPIKAIINE OPraHUYECKHE COCIUHEHUsS, MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHHS; TEOPHH, 3aKOHBI
(nepuonnueckuii 3akoH /l. V1. MenneneeBa, TeOpusi CTPOEHHsI OPraHMUYECKUX BELIECTB A.



M. bytnepoBa, 3aKOH COXpaHEHUs MAaCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPTUM TIPU XUMUUYECKUX PEaKlUsiX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUHN SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUA, JIEKAIHME B OCHOBE MOHUMAHHUS NPUUYMHHOCTH U
CUCTEMHOCTH XHMHYECKUX SIBJICHHM; TPEACTABICHUS O MEXaHHU3MaX XUMHUYECKUX
peakiuii, TePMOANHAMUYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKaHUS], O
B3aMMHOM BIIUSSHUM aTOMOB M TPYNI aTOMOB B MOJEKyldaX (MHIYKTUBHBIA U
Me3oMmepHbid 3 dexTsl, opueHTanThl | u Il poma); ¢akromoruueckue CBEACHUS O
CBOMCTBaX, COCTaBe, TOJYYeHHH U O€30MaCHOM HCIOJIB30BAaHUU  BaXKHEHUIIUX
OPraHWYECKUX BEHIECTB B OBITY W MPAKTUUECKOW JEATEIHLHOCTH 4YeJIOBEKa, OOIIUX
HAay4YHBIX MPHUHIMIIAX XUMHUYECKOTO TMPOM3BOJACTBA (HAa TIPUMEpPE MPOU3BOJACTBA
MeTaHoJa, NepepadboTKu HEPTH);

chOpMUPOBAaHHOCTh YMEHHI: BBISABIATh XapaKTepHbIE TMPU3HAKU TOHATHH,
YCTAHABJIMBAaTh MX B3aHMMOCBSI3b, HCIOJB30BATh COOTBETCTBYIOIIME TOHSATUS MPHU
ONMCAaHUU COCTaBa, CTPOCHUS U CBOMCTB OPraHUYECKUX COCTUHECHUN;

c(hOpMUPOBAaHHOCTb YMEHUM:

UCIIOJIb30BATh XMUMHUYECKYI0 CHUMBOJIUKY JJIS COCTaBJICHUS MOJICKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEIETHBIX) (OPMYJ OPTaHHMYECKUX
BEIIECTB;

COCTaBJSATh ypaBHEHUS XUMHUYECKUX PEAKIMA U PACKPhIBaTh HMX CYIIHOCTD:
OKHUCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIUNA MOCPEACTBOM COCTABICHUS JIEKTPOHHOTO
OaylaHca 3THX peakIuii, peakluii HOHHOTO OOMEHa MyTEéM COCTaBJICHUS WX TOJHBIX U
COKpaII€HHBIX NOHHBIX YPaBHEHUI;

U3rOTaBIMBATh MOJEIM MOJIEKYJ OPraHMYECKHUX BEUIECTB Ul WIUIIOCTPALUUA UX
XUMHUYECKOTO U MMPOCTPAHCTBEHHOI'O CTPOEHUS;

chOpMUPOBAaHHOCTh YMEHHUMN: YCTAaHABIMBATh MPUHAIIEKHOCTh HM3yUYEHHBIX
OpPraHMYECKHUX BEIIECTB M0 MX COCTaBY M CTPOCHMIO K ONPENEIEHHOMY KIacCy/Tpyrie
COCIMHECHUH, NaBaTh MM Ha3BaHusa MO cucreMarnueckoi HomeHkinatype (IUPAC) u
IPUBOAUTh TPUBUAIBHBIE HA3BaHUS [UISl OTIEIBHBIX IPEICTABUTENIEH OPraHUYECKUX
BEUIECTB (ITUJICH, alIETUJIEH, TOIYOJI, TIIUIEPHH, STUICHIINKOIb, (heHom, Gopmanbaeru,
aneTagbleru, aleToH, MypaBbHHAs KHUCJIOTa, YKCyCHas KHUCJIOTa, CTeapHHOBas,
OJIEMHOBAs!, MAJILMUTUHOBAsI KUCIIOTHI, TJIUIMH, aJaHWH, MajbTo3a, (PpyKTO3a, aHWUIIUH,
JTUBUHWII, U30TIPEH, XJIOPOMIPEH, CTUPOI U IPYTHUE);

c(hOpMUPOBAaHHOCTb YMEHUS OMPEIENIATh BUJ XUMUYECKON CBSI3U B OPTaHUYECKUX
COEIMHEHUSIX (KOBAJEHTHAs U UOHHAS CBS3b, G- U M-CBSI3b, BOJOPOAHAS CBSI3b);

chOpMUPOBAaHHOCTh ~ yMEHHSI NPUMEHSTh  TOJIOXKEHUS  TEOPUM  CTPOSHUS
oprannueckux BemectB A. M. BbytnepoBa mnsi OObSICHEHHMS 3aBHCHUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHHUS;

chOpMUPOBAaHHOCTh YMEHHMI XapaKT€pPU30BaTh COCTaB, CTpOEHUE, (PU3MUecKue u
XUMUYECKHE CBOMCTBA TUIHUYHBIX MPEACTABUTENICH PA3IMYHBIX KJIACCOB OPraHMYECKUX
BEILIECTB: AJKAHOB, IMKIIOAJIKAaHOB, AaJKEHOB, aJIKaJUEHOB, AJIKMHOB, apOMAaTUYECKHX
YTIEBOJOPOIOB, CIUPTOB, albJETHAOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBHIX U
CIIOXHBIX 3(QHUPOB, KHUPOB, HUTPOCOCTUHEHUNH UM AaMHUHOB, AMHUHOKHUCIIOT, OEIKOB,
yIJIE€BOJOB (MOHO-, JU- W TOJUCAaXapHA0B), WUIIOCTPUPOBATH T'€HETUYECKYIO CBS3b
MEXJy HUMH YPaBHEHUSIMU COOTBETCTBYIOUIMX XUMHUUECKUX PEAKIUI C UCIIOIb30BAHUEM
CTPYKTYPHBIX (popMyII;

c(hOpMHUPOBAaHHOCTh YMEHUS TMOJATBEPXkIaTh Ha KOHKPETHBIX MPHUMEpPax XapakTep
3aBUCHUMOCTH PEAKIIMOHHOW CITOCOOHOCTH OPTraHUYECKUX COEAMHEHHUH OT KPaTHOCTU U



THUIIa KOBAJICHTHOM CBSI3M (G- U T-CBSI3U), B3AUMHOT'O BIIMSHUS aTOMOB M T'PYIII aTOMOB B
MOJIEKYJIAX;

c(hOpMUPOBAaHHOCTh YMEHHSI XapaKTepU30BaTh MCTOUYHUKHU YIJIEBOJOPOJIHOTO
ChIpbsl (HEQTh, MPUPOIHBIA Ta3, Yrojb), CIOCOOBI €ro mnepepaboTKU U NMPAKTHYECKOE
MIPUMEHEHHE MPOIYKTOB NepepabOTKH;

c(hOopMUPOBAaHHOCTH BJIaJICHUSI CUCTEMOMN 3HAHUI O €CTECTBEHHO-HAYYHBIX METOJIaX
MO3HAHUS — HAOMIOICHUH, U3MEPEHUHU, MOJCIUPOBAHUH, SKCIEPUMEHTE (pealbHOM H
MBICJICHHOM) U YMEHHUS IPUMEHSTh 3TU 3HAHUS;

c(hOpMUPOBAaHHOCTh YMEHHS TMPUMEHSITH OCHOBHBIE OIEpAlMd MBICIUTEIbHON
NESTEIbHOCTA — aHallu3 U CHHTE3, CpaBHEHHE, O0O0O0OIIeHHE, CHCTEMaTHU3AIlHIO,
BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBSI3€M — IS W3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKHUX PEAKIINA;

c(hOpMUPOBAaHHOCTh YMEHHUM: BBISBISATH B3aUMOCBA3h XHMHYECKUX 3HAHUU C
MOHSATUSIMU U TIPEJICTABJICHUSIMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJisi Oojiee
OCO3HAaHHOTO TOHUMAHHUS CYIIHOCTH MaTE€pPUAIBLHOTO E€IUHCTBA MHpA, HCIOJIb30BaTh
CHUCTEMHBIE 3HAHUS IO OPraHUYECKONW XUMHH [JIi OOBSICHEHHUS] U TPOTHO3UPOBAHMS
SIBJICHUH, UMEIOIINX €CTeCTBEHHO-HAYUHYIO PUPOTY;

c(hOpMUPOBAaHHOCTh YMEHHUM: MPOBOJIUTH PACUYETHI MO XUMHUYECKUM (opmyliaMm U
YpPaBHEHUSIM XHMHMUYECKUX PEaKIMil C HCIOJIh30BaHHEM (PU3MUECKUX BEIMYMH (Macca,
00BEM Ta30B, KOJUYECTBO BEIIECTBA), XapaKTEPHUIYIONIUX BEIIECTBA C KOJIMYECTBEHHOMN
CTOPOHBI: Pacy€Thl MO HAXOXKIACHUIO XUMHYECKON (DOPMYJBI BEIIECTBA MO H3BECTHBIM
MacCOBBIM  JIOJIIM ~XUMHUYECKHUX JJEMEHTOB, MPOAYKTaM CrOpaHus, IUIOTHOCTH
ra3o00pa3HbIX BEIIECTB;

chOpMHUPOBAaHHOCTh YMEHUH: NPOrHO3UPOBATh, AHAIMU3UPOBATH U OLIEHUBATH C
MO3UIMI 3KOJIOTUYECKON O€30MacHOCTH TOCIEACTBUS OBITOBOW M IMPOU3BOJCTBEHHOMN
NeSITEIbHOCTH ~ YeNIOBEKa, CBS3aHHOW C MepepabOTKOM  BeIlleCTB, HCIOJIb30BaTh
NOJly4Y€HHbIE 3HAaHUA JUIS TPUHSTHS TPAMOTHBIX peUIeHUl MpoOieM B CHUTYalusXx,
CBSI3aHHBIX C XUMHUEW;

chOpMHUPOBAaHHOCTh YMEHMI: CaMOCTOSTEIBHO IUIAHUPOBaTh U  TMPOBOJAUTH
XUMUYECKUM HKCIIEPUMEHT (IIOJIy4YEHUE M W3YUEHHE CBOWCTB OPraHUYECKUX BEIECTB,
KaueCTBEHHBIE PEAKIMU YIJIEBOJIOPOJOB Pa3IWYHBIX KJIACCOB M KHCIOPOICOAEPIKALIUX
OpraHMYECKUX BEUIECTB, PEIICHHE HSKCIEPUMEHTANBHBIX 3a/ad [0 pPaclo3HaBaHUIO
OpPraHMYECKHX BEIECTB) C COONIIOJIECHHEM TMpaBWi Oe30macHoro oOpaiieHust ¢
BEII[ECTBAMU U JTa0OpaTOPHBIM 00OpyIOBaHUEM, (POPMYITUPOBATH II€NIb HUCCIIEAOBAHUA,
MPEJCTaBIsATh B PA3NMYHON (opMe pe3yibTaThl SKCIEPUMEHTA, AHAIM3UPOBATH U
OLIEHUBATh X JOCTOBEPHOCTD;

c(hOpMUPOBAaHHOCTb YMEHUI:

coONroaaTh MpaBWia HKOJIOTMYECKU I1eJIeco00pa3HOro TMOBEACHUS B OBITY U
TPYAOBOW JIEATEIBHOCTH B IEJSIX COXPAHEHHS CBOEro 3J0POBbs, OKpyKarouen
MIPUPOIHOMN CPEIBI U JOCTUKEHUS €€ YCTOMYMBOTO Pa3BUTHSI;

OCO3HaBaTh ONACHOCTb TOKCHYECKOTO JEHCTBUSI HA IKUBBIE OpPraHU3MBI
ONPEJICIEHHBIX OPTaHUYECKUX BENIECTB, MOHMMAs cMbich nokazarens [IK;

aHAIM3UPOBATH  II€JIECOO00PA3HOCTh TMPUMEHEHUSI OPraHuYeCKUX BEIIECTB B
MPOMBIIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOILIIEHUST PUCK-TI0JIB3a;

chOpMHUPOBAaHHOCTh ~ YMEHHUU:  OCYIIECTBIATH  ICJICHANPABICHHBIA  TOUCK
XUMHUYECKOW HMH(OpPMAIMU B Pa3WYHBIX HCTOYHUKAX (HAydyHas M Y4eOHO-HaydHas
JTUTEpaTypa, CpelncTBa MaccoBod wuHGopMmainuu, HMHTEpHET W Apyrue), KPUTHYECKU



aHAJIM3UPOBATh XUMHUYECKYI0 HH(pOpMaluio, nepepadaTeiBaTh €€ M HCIONb30BaTh B
COOTBETCTBUHU C IIOCTABJIEHHOHN YUeOHOH 3a7jauei.

11 KUIIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHSA Kypca «OOmas u HeOpraHuyeckas XUMUS»
OTPaXKaroT:

cOpMUPOBAHHOCTh  MPEACTABJICHUI: O MaTEpUATbHOM  E€AMHCTBE  MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTHU SIBJCHHUM MPUPOJIbI, O MECTE M 3HAYEHUU XUMHUU B
CHUCTEME E€CTECTBEHHBIX HAayK M €€ poJii B 00eCleYeHHH YCTOWYMBOIO pa3BUTHS, B
pelIeHUH MpOoOJIEM HKOJIOTMYECKOM, 3HEPreTHMYECKOM M NUIIEeBOM O€30MacHOCTH, B
pPa3BUTHM MEIUIMHBI, CO3JaHUM HOBBIX MaTE€pUAJIOB, HOBBIX HCTOYHMKOB HEPIUH, B
o0ecre4eHnH palMoOHAIIBHOTO MPUPOAOIOIb30BaHuUs, B (POPMUPOBAHUN MUPOBO33PEHUS
U o0Iel KyJIbTypbl YEJlOBEKa, a TAaKKe 3KOJOTMYECKM OOOCHOBAHHOI'O OTHOIIECHMS K
CBOEMY 3JI0POBBIO U IPUPOJIHOM CPENE;

BJIaJICHUE CUCTEMON XUMHYECKUX 3HAHMM, KOTOpasl BKJIFOYAET: OCHOBOIIOIATAFOIINE
MOHATHUS — XUMUYECKUHN 3JIEMEHT, aToM, SAPO aTOMa, W30TOMbI, ANEKTPOHHAs 000JI0YKa
aToma, s-, p-, d-aTOMHBIE OpOUTaIM, OCHOBHOE U BO30YXJEHHOE COCTOSHUS aTOMa,
rudpuan3anus aTOMHBIX opburanen, VIOH, MOJIEKYJIa, BAJICHTHOCTb,
ANEKTPOOTPUIIATENBHOCTh, CTENEHb OKHUCJICHMS, XUMHYecKass CBs3b (KOBaJICHTHas,
WMOHHAs, METaJUIMuecKas, BOJOPOJHAs), KpHUCTAUIMYeCKas pemérka, XuMudeckas
peakuus, pacTBOP, SJIEKTPOJIUTHI, HEJIEKTPOIUTHI, JJIEKTPOJIMTHYECKAs HUCCOLUALINS,
CTENEHb JHUCCOLMALNM, BOJOPOJHBIM IOKa3aTelb, OKUCIUTEIb, BOCCTAHOBUTEID,
TEIUI0OBON 3((HEKT XMMHUECKOW peakH, CKOPOCTh XUMUYECKON PEeaKLHUU, XUMUYECKOe
paBHOBECHE; TEOPUM U  3aKOHBl (TEOpHUS  AIIEKTPOJIMTHYECKOW  JIUCCOLMALUMY,
nepuoguueckuii 3axkoH J[.MI. MenneneeBa, 3aKOH COXpaHEHHUS MacChbl BEIECTB, 3aKOH
COXPAaHEHMsI U NPEBPALICHUS YHEPTUU NIPU XMMHUYECKUX PEAKLMAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUI S3bIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHHUS, JISKAIIME B OCHOBE IOHMMAHMS NPUYMHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SBJICHHUI; COBPEMEHHBIE IIPEJICTABICHUS O CTPOCHUU
BEUIECTBA HAa AaTOMHOM, HWOHHO-MOJIEKYJSIDHOM M HAJMOJEKYJIPHOM YPOBHSX;
IPEJICTAaBICHUS O MEXaHM3MaX XHMHYECKHX PpEakIHi, TEpMOAUHAMMYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX HX INPOTEKaHUs, O XUMUYECKOM paBHOBECHUH,
pacTBOpax U JUCIEPCHBIX CHCTEMaX; (PaKTOJIOTMYECKUE CBEJICHHUS O CBOWCTBAX, COCTaBe,
MOJy4YeHUH M O€30MacHOM HCIIOJIb30BAHUN BAXKHEHIINX HEOPraHUYECKUX BEIIECTB B
ObITY M TPAKTUYECKOM JIEATENIbHOCTH YeJOBEKa, OOIIMX HAy4yHBIX HpPUHIUIAX
XUMHYECKOIO ITPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh yYMEHHUMN: BBIABJIATH XapaKTepHbIE MPU3HAKK TOHATHUH,
YCTaHABJIMBATh KX B3aUMOCBA3b, HCIOJB30BATh COOTBETCTBYIOUIUE IOHATUSA TpHU
ONMCAaHWH HEOPTraHNYECKUX BEIECTB U UX MPEBPAICHUN;

c(OPMHUPOBAHHOCTh YMEHHUSI HCIOJb30BaTh XUMHUYECKYI0 CHMBOJHUKY  JUIS
cocTaBjeHUs (OPMYJ BEIIECTB U YPAaBHEHUH XMMHUYECKHX PEaKIHi, CUCTEeMaTHYECKYIO
HomeHkiarypy (IUPAC) u TpuBnanibHble Ha3BaHUS OTJEIbHBIX BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHUS OIPENENATh BaJCHTHOCTb W CTENEHb OKHCICHUS
XUMHYECKHUX JIEMEHTOB B COCUHEHUSX, B XUMUYECKON CBA3M (KOBAJICHTHAsI, HOHHAS,
MeTaJNInYeCKas, BOAOPOHAs ), TUIl KPUCTAJUINYECKON pEIETKM KOHKPETHOTO BEILIECTBA;

c(OpMHUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCHMOCTH CBOMCTB BEILIECTB OT BUIA
XMMHUYECKOW CBSI3M M TUNA KPUCTAJUIMYECKOW PpEeMIETKH, OOMEHHBIM U JIOHOPHO-
aKIENTOPHBIN MEXaHU3MBbI 00pPa30BaHUs KOBAJIEHTHOW CBA3H;



c(hOpMUPOBAaHHOCTh YMEHUMN: KIacCCU(UIIMPOBATh: HEOPTAHUYECKUE BEIIECTBA IO
WX COCTaBy, XHMHUYECKHE pEaKIUu MO0 pa3IUyHbIM MpHU3HAKAM (YHUCITYy U COCTaBY
pearupyrommux BEHIECTB, TEIIOBOMY J(@eKTy peakiuu, H3MEHEHUIO CTEeleHeH
OKHCJICHUSI  DJIEMEHTOB, OOpaTUMOCTH, Yy4YaCTHIO  KaTaJiu3aTopa ©  JApPYyTHe);
CaMOCTOSITEILHO BBIOMpPATh OCHOBAHMS M KPUTEPUHU VISl KiIacCU(UKAIUK HU3ydaeMbIX
BEIIECTB U XUMUYECKUX PEAKIINN;

c(hOopMUPOBAaHHOCTh YMEHHSI PAaCKpbIBAaTh CMBICT Tepuoanyeckoro 3axoHa J[. U.
MenzeneeBa W JEMOHCTPUPOBATH €r0 CUCTEMATH3UPYIOLIYIO, OOBSICHUTEIbHYIO U
MIPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMUPOBAaHHOCTh YMEHUM: XapaKTEPU30BATh DJEKTPOHHOE CTPOCHHUE aTOMOB M
WOHOB XMMHUYECKUX OJJIEMEHTOB MEpPBOrO—YETBEPTOro mnepuosioB llepuoamyeckoit
cucrembl J[.1. MeHneneeBa, HCHONB3YSd TMOHATHS <«QHEPreTHYECKHE YPOBHW,
«QHEPreTUYECKUE TOIYypPOBHU», «S-, P-, d-aTOMHBIE OpOUTaNM», «OCHOBHOE U
BO30OYXKJIEHHOE DHEPreTHUYECKHUE COCTOSIHHSI aToMa»; OOBACHITh 3aKOHOMEPHOCTHU
W3MEHEHUSI CBOMCTB XUMUYECKUX 3JIEMEHTOB U UX COCAMHEHUM IO MEePHOJIaM U TPyIam
[Tepuomuueckoii cucremsl J[. . MenaeneeBa, BaJIeHTHbIE BO3MOXHOCTH aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHHMS UX DJIEKTPOHHBIX 000JI0UEK;

c(hOopMUPOBAaHHOCTh YMEHUMN: XapaKTepu30BaTh (OMHCHIBaTh) OOIIHME XUMHUYECKUE
CBOICTBA BEHIECTB PA3JIUYHBIX KJIACCOB, MOATBEPK/JATh CYIIECTBOBAHWE TN€HETUYECKOU
CBSI3M  MEXIYy  HEOPraHMYECKHMMH  BEIIECTBAMU C  [OMOIIBIO  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

c(hOpMUPOBAaHHOCTD YMEHHUS pacKpbIBaTh CYIIIHOCTb: OKHCIIUTEIBHO-
BOCCTAaHOBHTEJILHBIX PEAKIMI MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOIO OajaHca 3THUX
peakuuii; peakiuii MOHHOTO oOMeHa MyTEM COCTaBJICHUS WX TMOJHBIX M COKPAIIEHHBIX
MOHHBIX YpaBHEHUH; pEaKIUil Tuaponn3a; peakuil KoMIUIeKcooOpazoBaHus (Ha
npUMepe THIPOKCOKOMITJIEKCOB LIMHKA U aJTIOMUHUSA);

c(OpMUPOBAHHOCTb YMEHUS OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHUX
peaKkunii ¢ y4ETOM UX DHEPreTUYECKUX XAPAKTEPUCTHUK, XapaKTEP U3MEHEHUS! CKOPOCTH
XUMHYECKOW peaklMu B 3aBUCHMOCTH OT DPa3IMYHBIX (PAKTOPOB, a TaKKe XapakTep
CMELIEHU XUMUYECKOTO pPaBHOBECHUS IOJ BIMSHUEM BHEUIHHUX BO3ACHCTBUN (TPHHIUI
Jle llatenbe);

chOpMUPOBAaHHOCTh YMEHHS XapaKTepU30BaTh XMMHUYECKHE PEaKIUH, JeKallue B
OCHOBE TMPOMBIIUICHHOTO TIOJXYYEHUS] CEPHOM KHUCIOTHI, amMMHaka, OOIue Hay4HbIE
MPUHIIUIBI XUMHUYECKUX MMPOU3BOJICTB; 11€J1€CO00pa3HOCTh MPUMEHEHUS HEOPTaHUYECKUX
BEII[ECTB B MMPOMBIIIJIEHHOCTH U B OBITY C TOYKU 3pEHUSI COOTHOIICHUS PUCK-TIONb3a;

c(hOpMUPOBAaHHOCTh BIIAJICHUSI CHCTEMOW 3HAHUN O METOJaX HAYYHOrO IMO3HAHUS
SABJICHUNA TIPUPOABl — HAOIIOJEHUE, W3MEpPEeHHe, MOJCIUPOBaHUE, OSKCIEPUMEHT
(peanbHBINA M MBICTICHHBIN), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHUS PUMEHSTh
9TU 3HAHHS TPH DKCIEPUMEHTAIBHOM HWCCIEOBAHUHM BEIIECTB M I OOBSICHEHUS
XUMHUYECKUX SBJICHUM, UMEKIIUX MECTO B IMPUPOAE, NPAKTUYECKOU JIESITEIBHOCTH
YEJI0BEKa U B IIOBCEIHEBHOMW JKU3HU,

chOpMUPOBAaHHOCTh YMEHHUS BBISBIIATH B3aUMOCBSI3b XWMHUYECKUX 3HAHUU C
MOHATUSIMU M TIPEJCTABICHUSIMH JIPYTHUX €CTECTBEHHO-HAYYHBIX MPEIMETOB UIsl Ooliee
OCO3HAHHOTO MIOHUMAaHHUsI MaTEPUAIIBHOTO €IMHCTBA MUPA;

c(OpMHUPOBAaHHOCTh YMEHHsSI MPOBOJUTH PACUETHI: C HCIIOIH30BAHUEM TOHSTUN
«MaccoBas J0JI BEIIECTBA B PACTBOPE» U «MOJISIPHAsE KOHUEHTPALU»; MACChl BEIIECTBA
ui 00bEéMa raza 1mo M3BECTHOMY KOJMYECTBY BEIECTBA, MACCE WM O0OBEMY OJTHOTO W3



YYaCTBYIOIIMX B pEaKUHUHU BEIIECTB; TEIUIOBOr0 A(¢eKra peakuuu; 3HAYCHUS
BOJIOPOJIHOTO TIOKa3aTessl PACTBOPOB KHUCIOT M IIEJIOYEH C M3BECTHOM CTENEHBIO
JiCCOLMAlMU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOILYKTa PEAKIH, €CIIU OJTHO U3
HWCXOIHBIX BEIIECTB JAHO B BHUAE pacTBOpA C OINPEACIEHHONM MACCOBOW JOJEH
pPacTBOPEHHOTO BeEIIeCTBAa WM JAHO B H30BITKE (MMEET MNPUMECH); JOJIHM BbIXOJA
MPOJYKTa peaklu; 0ObEMHBIX OTHOILIEHUH Ta30B;

c(OpMHUPOBAaHHOCTh YMEHHUH: CaMOCTOSATEIbHO IUIAHUPOBaTh U  IMPOBOJUTH
XUMHYECKHM 3KCHEPUMEHT (MPOBEACHHE PEaKIHil MOHHOTO OOMEHa, MOATBEPKICHHE
KaueCTBEHHOI'O COCTaBa HEOPTaHWYECKUX BEIIECTB, OINPEIEIIEHUE Cpeabl PacTBOPOB
BEILLIECTB C IOMOUIBI0 HHAMKATOPOB, W3Y4YEHHE BIIMSHUS Ppa3IUYHbIX (HAaKTOPOB Ha
CKOPOCTh XHWMHUYECKOM peakluu, pelieHHe OHKCIEePUMEHTAIbHbIX 3ajad 10 TeMaM
«Metamey u «Hemetanne») ¢ coOmrogeHUEM TpaBUil OE30MACHOTO OOpaIleHUs C
BEILECTBAMU U J1TAOOpPATOPHBIM 00OpyJOBaHUEM, (POPMYIUPOBATH IIE€JIb UCCIEAOBAHUS,
MPEACTaBIATh B PA3IUYHOM (opMe pe3ynbTaThl SKCIEPUMEHTA, aHAIM3UPOBATH MU
OLICHMBATh UX JJOCTOBEPHOCTD;

cOpMUPOBAHHOCTh YMEHMI: COOMI0OJaTh MpaBWiIa MOJIb30BAHUS XUMHYECKOU
MOCYyI0M U J1abopaTOpHBIM 00OpyJ0BaHUEM, OOpaIlleHUs C BEIECTBAaMU B COOTBETCTBUU
C MHCTPYKIMSIMH IO BBIMOJTHEHHUIO JAOOPATOPHBIX XMMHUYECKHUX OIBITOB, 3KOJOTUYECKU
11e71eco00pa3HOro MOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B LIETSAX COXpPaHEHUs
CBOET0 3J0POBbS, OKPYKAIOILIEH NPUPOJHOW Cpeabl U JTOCTHXKEHHUS €€ YyCTOMYMBOTO
pa3BUTHSI, OCO3HABATh OINACHOCTb TOKCHMYECKOIO JEWCTBHUS HAa KHUBbIE OPTraHU3MbI
ornpeenEéHHbIX HEOPraHMYECKUX BEIEeCTB, MOHUMas cMbica nokazatens [1/1K;

chOpMUPOBAaHHOCTh ~ YMEHHUW:  OCYIIECTBJISATh  IEJICHANpPABICHHBIA  MOUCK
XUMHYECKOH HMH(OpMAIMM B pa3MYHBIX HCTOYHUKAX (HayyHas M Y4yeOHO-HayuyHas
JTUTEpaTypa, CpelIcTBa MaccoBod HHGopMmanuu, MHTepHET W Apyrue), KpUTHUYECKU
aHAJIM3MPOBATh XUMHUYECKYI0 HHOpMalvio, rnepepadaThiBaTh €€ M HCIOJIb30BaTh B
COOTBETCTBUHU C TIOCTABJIEHHOMN yueOHOM 3ajauei.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KVIACC
No | HaumeHoBaHme pa3aesioB M TeM KoaunyecTBo yacoB DJIeKTPOHHbIE
NPOrpaMMblI Bcero u¢posbie
POTP Kontpo | IIpakTn (pp )
o0pa3oBaTe/ibH
JIbHbIE yeckHue LIe DECYDCLI
padoTel | padoThI pecyp

Pa3nen 1. TeopeTnueckue 0CHOBBI

OPraHu4ecKOM XMMHUH

1.1 | [IpenMeT opraHUYECKON XUMUH. https://orgchem.ru/
Teopus cTpoeHUsI OpraHUIECKUX
coenuHeHuit A. M. byrieposa
Bcero 8
Paznen 2. YrieBoaopoabl
2.1 | TlpenenbHbIe yrIeBOAOPOIBI — 5 https://orgchem.ru/
QJTKaHBI, IUKI0TKAHBI
29 HenpenenbHbie yrieBo10pOIbL: 14 1 https://orgchem.ru/
QJIKEHBI, AJIKAJIMCHBI, AJTIKHWHBI
23 ApomaTudecKkue yrieBoa0poasl 8 https://orgchem.ru/
" | (apeHs1)
24 [IpupoHbIE HCTOYHHUKHN 4 https://orgchem.ru/
" | yIJIEBOJIOPOJIOB U MX TTepepaboTKa
5 5 | TanoreHnpoussoHsie 4 1 https://orgchem.ru/
YIJIEBOJIOPOJIOB
Bcero no pazneny 35 https://orgchem.ru/
Pa3nen 3. Kucjopojacoaep:kainiyue oprannyecKue coeuHeHust
3.1 | Couprel. ®enon 11 1 https://orgchem.ru/
KapOonunbpHbIC COSAMHEHUS: https://orgchem.ru/
3.2 | anpaerunsl U KeToHbl. KapOOHOBBIE 21 1
kucioThl. CrnoxHbie 3pupbl. JKupbl
3.3 | VYrueBonmsl 9 1 https://orgchem.ru/
Hroro o pazneny 41 https://orgchem.ru/
Pasznen 4. A3oTconepxaiye opranHnyecKkue coeHeHust
4.1 | Amunsl. AMUHOKHUCIOTHI. benku 12 1 2 https://orgchem.ru/
Wroro no pazgeny 12 https://orgchem.ru/
Paznen 5. BoicOKOMOJIEKYISIPHBIE COEIUHEHUS
51 BricokoMonexkynsipabie 6 1 https://orgchem.ru/
COCIMHEHUS
Hroro no pazneny 6 https://orgchem.ru/
OBUIEE KOJIMYECTBO YACOB 102 3 6
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HaunmenoBanue pa3jiejioB U TeM
NPOrpaMMblI

KoandecTBo 9acoB

Bcero

Kontpo
JIbHbIE
padoTsI

IIpakTH
yeckHne
padoThbI

DJIEeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibH
ble pecypchl

Pa3nen 1. Teopernueckue o

CHOBbI XUMHH

1.1

Crpoenue atoma. [lepunoanueckuit
3akoH U [lepuoanueckas cucrema
XUMHUYeCcKnX deMeHToB 1. Y.
MenneneeBa
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1.2
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BEIIECTB

11
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&utm_campaign=
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himiya&utm conte
nt=27072022 artic

le-chemistry-online

1.3
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YYEBHO-METO/JIUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MNPOLLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YUEHUKA
1. Xumus, 10 xnacce/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., /Ipo3nos A.A., JIynun
B.B.; nox penakuueit Jlynuna B.B., OOmiecTBo ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO
«IPODAY; AxunonepHoe obiectBo «M3marensctBo «IIpocsemienue»
2. Xumus, 11 knace/ Epemun B.B., Ky3ssmenko H.E., Ipo3nos A.A., Jlynun B.B.; oz
penakuueit Jlynuna B.B., O6miecTBO ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO «JJPODAY;
AxmmonepHoe o6mectBo «M3gatenscTBo «lIpocBemenne»

METOJUYECKUE MATEPHAJIbLI JIUTA YUUTEJIA

1. PaGouas mporpamma yueOHOro npeamera « XUMHs» Ha 6a30BOM YPOBHE CPEHETO
obuiero oopazoanus kK YMK no xumuu B. B. Epemuna, H. E. Ky3smenko, B. .
Tepenuna, A. A. JIpo3nosa, B. B. Jlynuna u MeToguyeckue peKOMEHJAlUH 110 €€
cocrtasiienuto (aBTopsl B. B. Epemun, A. A. [Ipo3nos, 1. B. Epemuna, 3. 10. Kepumos).

2. Meroanueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3bpmenko, B. U. Tepenuna,
A. A. Ipo3nosa, B. B. Jlynuna «Xumus. bazoBslit yposens. 10 kinace» (aBropst B. B.
Epemun, B. 1. Maxonuna, O. 10. Cumonosa, . B. Epemuna, A. A. [po3nos, 3. IO.
Kepumos).

3. Meroanueckoe nmocobue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko, A. A. Jlpo3osa,
B. B. JIlynuna «Xumus. ba3ossiit ypoBeHnsb. 11 kiace» (aBropsr B. B. Epemun, B. 1.
Maxonuna, O. FO. Cumonoga, U. B. Epemuna, A. A. JIpo3aos, D. FO. Kepumos).

4. Pabouas tetpanas. Xumus. bazoBeiii ypoBens. 10 kiacc (aBTopsl B. B. Epemun, A. A.
Hposnos, I'. A. [llunapesa).

5. Pabouvas TeTpaap. Xumus. ba3oBsiii ypoBeHns. 11 kimacc (aBTopsl B. B. Epemun, A. A.
Hposnos, I'. A. [llunapesa

HU®OPOBBIE OBPA30BATEJIBHBIE PECYPChI U PECYPCBI CETU UHTEPHET
1. Enunas xomekius nudpoBeIx o0pa3oBaTelbHBIX pecypcoB: http://school-
collection.edu.ru/

2. ®enepanbHbIA LIEHTP HHPOPMAITMOHHO-00pazoBaTeIbHbIX pecypcoB (PLIUOP):
http://fcior.edu.ru/catalog/meta/3/mc/discipline %2000/mi/18/p/page.html
3. OTKpbITHIN KOJIEK: Xumus: http://college.ru/himiya/

4. Tloptan ¢hyHIaMEHTaILHOTO XUMUYECKOTO 00pa3oBanus Poccun:
http://www.chemnet.ru/

5. Poccwuiickuii o0Oieo0pa3oBaTenbHbiil opTai: http://experiment.edu.ru/

6. XuMus I BCeX: WUTFOCTPUPOBAHHBIC MATEPUAIIBI 110 OOIIEH, OPraHuIeCcKO U
HeopraHuueckoi xumMuu: http://school-sector.relarn.ru/nsm/

7. Kypnan "Xumus u Xuzssb - XXI: http://www.hij.ru




8. Mup xumun: http://chemistry.narod.ru

9. Bupryansnasa Xumnueckas LlIkona: http://him-school.ru
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