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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo XMMHUHM Ha ypOBHE CpeIHEro o0mero oOpa3oBaHUS
pa3zpabotana Ha ocHOoBe DesepanbHOro 3aKoHa oT 29.12.2012 Ne 273-D3
«O0 oOpazoBanun B Poccuiickoit ®enepanuu», TpeOOBaHMI K
pe3ynbTaTaM OCBOEHHUS (denepanbHO 00pa3oBaTeIbHONW MPOrPaMMBbI
cpennero o6mero ooOpaszoBanus (POIl COO), npencraBieHHBIX B
®denepanbHOM TOCyAapCcTBEHHOM oOpa3oBarenbHOM crangapre COO, c
yuétom KoHIenuu mnpenojgaBaHusi y4eOHOro mnpeaMera «XuMus» B
00pa3oBaTEIbHbBIX OpraHu3anusIx Poccuiickon Oenepanyu,
peaM3yoUIMX OCHOBHBIE 00pa3oBaTeNbHbIE MPOrPAMMbl, U OCHOBHBIX
nonoxxeHut «CTpaTreruu pa3BUTHs BocnuTaHuss B Poccuiickoit
®denepanuu Ha nepuoa 10 2025 ronma» (Pacmopsikenue IlpaButennpcTBa
P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY mOAXOJOB K pa3paboTKe NporpaMMbl IO XHUMHH, K
OnpeNeeHUI0 OOlIel cTparerud OOy4YeHHMs, BOCIUTAHUS U Pa3BUTHS
oOyyJaromuxcsi cpejcTBaMu yueOHoro mpeamera «Xumus» aiasa 10-11
KJIACCOB Ha 0a30BOM YPOBHE COCTAaBWJIM KOHIENTYaJIbHbIE MOJOKECHHUS
dI'OC COO o B3aUMOOOYCIOBICHHOCTH IIEJEH, CoJaepKaHus,
pe3ynbTaToB OOy4YeHHST W TpeOOBaHMH K YPOBHIO TOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKAMU
0011e00pa3oBaTeIbHON OpraHU3AINH, SIBISETCS HEOTHEMJIEMOW YacCThIO
ux o0pazoBaHHOCTU. OHO CITYKUT 3aBEPIIAOLIMM 3TANOM peajii3alii Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YPOBHE KIIOUEBBIX IIEHHOCTEH,
OPUCYLIUX IIEJIOCTHOM CHCTEeME XHUMHUYECKOro oO0pa3oBaHusA. OTH
[IEHHOCTH KacaloTCs TO3HAHUSA 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS
MHPOBO33PEHUSI U OO KyJIbTyphl YEJIOBEKA, & TAKKE SKOJIOTHYECKU
000CHOBaHHOTO OTHOUIEHUS K CBOEMY 3J0pPOBbIO M MPUPOJHON Cpele.
Peanusyercs xumudeckoe oOpa3zoBaHHe OOydYarolmuxcsi Ha YpPOBHE
cpenHero o0Imero o0pa3oBaHUS CpPEICTBAMH Y4YeOHOro MpeameTa
«XuMus», CcoaepKaHuE€ U TOCTPOCHUE KOTOPOrO OIpENENCHbl B
MporpamMme 1Mo XMUMHUH ¢ YIETOM CHelu(DUKN HAYKH XUMUH, € 3HAUCHUS
B MO3HAHWUU NPUPOJBI U B MATEPUATBLHOMN >KM3HU OOIIECTBA, a TaKXKe C
y4€TOM OOIIMX IeJeH U MPUHIUIIOB, XapaKTePU3YIOIINX COBPEMEHHOE
COCTOSIHME CHUCTEMbI cpeaHero oomero oOpaszoBanust B Poccuiickoit
denepanumn.



XUMHS KaK 3JIEMEHT CHCTEMbI €CTECTBEHHBIX HAayK UTPAeT 0co0yIo
poJib B COBPEMEHHOW NMBWIM3AllMK, B CO3JaHUM HOBOM 0a3bl
MaTepHallbHONW KyJbTypbl. OHa BHOCUT CBOMl BKJaJ B (hOpMUpOBaHHE
pPAallMOHAIIBHOIO HAYYHOTO MBIIUICHHUS, B CO3JaHUE LEJIOCTHOIO
MPEACTABICHUS] 00 OKPYXKAIOIIEM MHUPE KaK O €IMHCTBE MPUPOABI U
YyeloBeKa, KOTopoe (GOpMUPYETCS B XHMHUU Ha OCHOBE IMOHUMAaHHS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MHMPA, OCO3HAHUS B3aUMOCBSI3H
MEXIYy CTPOECHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMHU 00JIACTAMHU
IPUMEHEHHUS.

TecHO B3auMOAEUCTBYSI € JPYTMMH €CTECTBEHHBIMH HAyKaMmH,
XUMUS CTajga HEOThEMJIEMOM YacThl0 MHUPOBOM KyJIbTYpbl, HEOOXOIUMBIM
YCIIOBUEM YCIICIIHOTO TPyAa M KU3HU KaXKJOr0 4WieHa OOIIeCTBa.
CoBpemeHHass XMMUSI KaK HayKa CO3MJATENbHAsl, KaK HayKa BBICOKHX
TEXHOJIOTM  HampaBlieHa Ha penieHue  riao0albHbIX  MpobiieM
YCTOMYMBOIO DPa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, JHEPIreTHUYECKOM,
MUILEBOM, SKOJIOTMYECKON O€30MaCHOCTH U OXPaHBI 3/T0POBBSI.

B coorBerctBUM C OOmMMMM UEISIMH W TPUHLIUIIAMH CPEIHETO
obmrero oo6pa3zoBaHus cojepkanue npeamera «Xumus» (10-11 kmaccsl,
0a30BbIil ypOBEHb H3Y4YEHHS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha
OOILIEKYJIBTYPHYIO MOATOTOBKY OOyYaromuxcsi, HEOOXOAUMYIO UM JIJisi
BBIPa0OTKH MHPOBO33PEHUECKUX OPHUEHTHPOB, YCIEUTHOIO BKJIIOUEHHUS B
U3Hb COIIMYMa, TIPOJOJIKEHUSI 00pa30BaHus B Pa3IMUHbIX 00JacTIX, HE
CBSI3aHHBIX HEITOCPEACTBEHHO C XUMHUEM.

CocTaBnsoOIMUMH MpeaMeTa « XUMUSD SBISIOTCS 0a30BbIE KypChl —
«Oprannueckas xumus» ©u «OOmas W HEOpraHWYECKas XUMUS»,
OCHOBHBIM KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SIBIISIIOTCS OCHOBBI
0a30BOl HayKd: CHUCTEMa 3HAHUW 10 HEOPraHMYeCKOW XUMHH (C
BKJIIOUEHHWEM 3HAHMM M3 OOIEed XUMUU) U OpPraHHUYECKOW XUMHHU.
@opMHUPOBaHME JAHHOM CHCTEMBl 3HAHWW NPU HU3YYEHUU IPEeaMETa
o0OecreuynBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCEro MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conaepxkaHus KypcoB — «OpraHuyeckass XUMHUS» H
«O0mast 1 HeopraHuyeckas XUMHs» c(HOPMHUPOBaHA B MporpaMme IO
XUMHH Ha OCHOBE CHCTEMHOTO IMOAXOJa K U3YYEHHIO Yy4eOHOro
MaTepralia U OO0ycClOBJI€HAa MCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM
3HAHUK Ha ONPEACIIEHHBIX TEOPETUYECKUX YypoBHAX. Tak, B Kypce
OpPraHMYeCKOM XMMHHM BEIIECTBA pPACCMATPUBAIOTCA HA  YPOBHE
KJIACCUYECKOM TEOPHUH CTPOCHUS OPraHUYECKUX COCAUHEHNN, a TAKXKE Ha



YPOBHE CTEPEOXUMHUYECKUX U JEKTPOHHBIX MPEICTABICHUNA O CTPOCHUU
BemecTB. CBeneHHs 00 HM3ydaeMblX B Kypce BELIECTBax JarTCS B
Pa3BUTUH — OT YIJIEBOJIOPOJOB JO CIIOKHBIX OMOJIOTMYECKH aKTHUBHBIX
coenuHeHM. B Kypce opraHm4yeckodl XUMHUHU TOJIYYarOT pa3BUTHE
chOopMHpOBaHHBIE HAa YyPOBHE OCHOBHOrO 00mero oOpa3oBaHHS
nepBOHAYAIIbHbIC pEeICTaBICHUS 0 XUMHYECKON CBSI3H,
KJIaCCU(PUKALMOHHBIX pPU3HAKaX BEIIECTB, 3aBUCHMOCTH CBOICTB
BEIIECTB OT UX CTPOCHHUS, O XUMUUYECKOU PEaKIIUU.

[Tox HOBBIM YIJIOM 3peHus B IpeaMeTe «XuMus» 0a30BOro ypOBHS
paccMaTpuBaeTcsi M3YYCHHBIH Ha  YPOBHE OCHOBHOTO  OOIIEro
o0pa3oBaHMs TEOPETHUUCCKUI MaTepral U (aKTOJIOTHICCKUE CBEIICHUS O
BEIIECTBAX U XMMHUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «Oo01ast
M HEOpraHuyeckas  XuUMUS»  OOydalIIUMCS  NPEJOCTaBIISAETCS
BO3MOXHOCTh ~ OCO3HaTh 3HAYEHUE TMEPUOJUYECKOTO 3aKOHA C
OOIIETEOPETUYECKUX W METOJOJOTUYECKUX TMO3UIUH, TIIy0kKe MOHATH
HUCTOPUYECKOE M3MEHEeHNE QYHKIIUN 3TOTO 3aKOHA — OT 000O0Mmaromen 10
OOBSICHSIONICH M IPOTHOZUPYIOIICH.

Enunas cucrema 3HaHUM O BaKHEWINUX BeIllECTBaX, MX COCTaBe,
CTPOEHHUHU, CBOMCTBAX U MPUMEHEHHUH, & TAKKE O XUMHUECKUX PEaKIUsiX,
UX CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHMsI TOMOTHAETCs B Kypcax 10
U 11 KJIACCOB AJIIEeMEHTaMU CoJIepKaHus, UMEIOLTUMHU
KyJIbTYPOJIOTHUECKUI W TNPUKIATHOM  XapakTep. OTH  3HAHUS
CIIOCOOCTBYIOT TMOHHMMAHHUIO B3aUMOCBSI3M XUMHUHU C JIPYTUMU HayKamH,
PACKpBIBAOT €€ pOJIb B MTO3HABATEILHOW M MPAKTUYECKON AEATEIBHOCTH
Yell0oBeKa, CIOCOOCTBYIOT BOCHHTAHHUIO YBAXKEHHUS K  IpoIeccy
TBOpYECTBa B OOJACTH TEOPUM U MPAKTUYECKUX NPUIOKEHUN XUMUH,
MIOMOTAIOT BBIITYCKHUKY OPHUEHTHUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO
3HaYUMBIX MPOOJIEMax, CBSI3aHHBIX C XUMHUEH, KPUTUIECKH OCMBICIHBATD
uHPOPMALIMI0O M TPUMEHATH €€ JJi TOIMOJIHEHUS 3HAHWM, pelIeHHs
MHTEJUIEKTYaJIbHBIX U SKCIIEPUMEHTAIBHBIX UCCIIEI0BATEIbCKUX 3a/1a4. B
[IEJIOM COJIep>)KaHhe Yy4deOHOro mnpeameTra «XUMUS» JAHHOTO YpPOBHS
U3Y4YCHUS] OpPUEHTUPOBAaHO Ha (QopMupoBaHHe Yy OOyHarOIIUXCS
MHUPOBO33PEHYECKON OCHOBBI JIsl TOHUMAHUS (PUIOCOPCKUX UACH, TAKUX
KaK: MaTepHallbHOE €JMHCTBO HEOPTAHUYECKOTO U OPraHUYECKOTO MHPA,
0OyCJIOBIGHHOCTh CBOWCTB BEIIECTB KX COCTABOM U CTPOCHUEM,
M03HABAEMOCTh MPHUPOIHBIX SBICHUN MYTEM SKCIEPUMEHTA U PEIICHUS
OPOTUBOPEYMM  MEXKIYy HOBBIMH  (akTaMHM U  TCOPETUYECKUMHU
MPEINOChUIKAMHU, OCO3HAHHE POJM XMMHUHU B PEHICHHH SKOJOTMYECKUX



mpoOjeM, a Takke TpoOseM COepeKeHHS SHEPreTHUYECKUX PECYPCOB,
CBIPbS, CO3/ITAaHUS HOBBIX TEXHOJOTHIA U MaTEPUAJIOB.

B nnane pemienust 3a7a4 BOCHUTAHUS, PA3BUTHUS M COLIMATU3ALMU
oOydJaronuxcsi MNpPUHIATHIE MPOTPAaMMOM MO XUMHUU MOAXOABl K
OTIPEICTICHUIO COJEPIKAHMSI U TIOCTPOCHHS MPEAMETa MPEAYCMAaTPUBAIOT
(dhopMHUpOBaHNE YHUBEPCAIBHBIX YICOHBIX IEWCTBHM, UMEIOMHMX 0a30BOEC
3HAYCHHUE ISl PA3IUYHBIX BUIOB JACATEIBHOCTH: PEUICHUS MPOoOIIeM,
MOKCKa, aHanmu3a U oO0paboTku HWHPOPMALMKM, HEOOXOAUMBIX IS
OpUOOPETeHUs]  OMbITa  MPAKTUYECKOM M HCCIE0BaTENIbCKOM
NEeATENHHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B TIO3HAHUH XUMUMU.

B mpaktuke mpenomaBaHWs XUMHUM KaK Ha YPOBHE OCHOBHOTO
ob1rero oOpa3oBaHus, TaKk U HAa YPOBHE CPEIHET0 0011ero oopa3oBaHus,
OpU OMpPENCNICHUN COACPKATEIHHOU XapaKTEPUCTUKU IEJell H3ydeHUs
npeaMeTa HaIlpaBJICHUEM IEPBOCTENIEHHON 3HAYMMOCTH TPAJAUIIMOHHO
npu3HaéTcs (GOpPMHUPOBAHHWE OCHOB XUMHUYECKOW HAayKH Kak oO0JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU JEATEIHHOCTH YEJIOBEKA
U KaK OJHOI0 M3 KOMIIOHEHTOB MHPOBOH KyibTyphl. C METOAMYECKOM
TOYKH 3PEHHS TAaKOW MOJXOJI K OMpPEIENICHUIO 1eeil n3ydeHus nmpeaMera
SBJISIETCS BIIOJIHE OTIPAB/IaAHHbBIM.

CorylacHO MaHHOW TOYKE 3pEHUs TJABHBIMU IEISIMH HM3yYCHHUS
npeaMmera « XuMush» Ha 6a3oBoM ypoBHe (10 —11 ki) sBisroTCS:

e (opMupoBaHHE CUCTEMBl XMMUYECKMX 3HAHUN KakK BakKHEHIIeH
COCTABJISIIOLIEH €CTeCTBEHHO-HAYYHOM KapTUHBI MHUpA, B OCHOBE
KOTOPOH JIeKAT KIFOUYEBbIC OHITH, (yHIaMEHTATbHBIE 3aKOHBI U
TEOPUH XWMHUH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE W TOHWMAHUE
CYIIHOCTH  JOCTYIHBIX  OOOOILIEHUH  MHUPOBO33PEHUYECKOIO
XapakTepa, O3HAKOMJIEHME C HCTOpUEH MX pa3BUTUS U
CTAHOBJICHUS;

e (opmMupoBaHHE W pa3BUTHE MPEIACTABICHUN O HAYYHBIX METOAX
MO3HAHUS BEHIECTB M XMMUYECKHUX PEAKIHMM, HEOOXOJIUMBIX s
NpUOOpPETEeHUS YMEHUW OpPUEHTHUPOBATHCS B MHUpE BEIIECTB U
XUMUYECKUX SBJICHHM, UMEIOIUX MECTO B MpUpoje, B
MPAKTUYECKON U MOBCEIHEBHOW KU3HU;

e pa3BUTHE YMEHHMA W CIOCOOOB JESITCIBHOCTH, CBSI3AHHBIX C
HAOMIOICHUEM U OOBSICHEHHEM XHMHUYECKOTO JKCIIEPUMEHTA,
coOJIr0/IeHHeM MpaBuil 6€30MacHOr0 OOpaIlleHUsI C BEIIECTBAMM.

Hapsiny ¢ aTum, copepskareibHas XapaKTepUCTHUKa Iielield U 3ajad
W3y4deHUs TpeAMeTa B MporpaMMe 10 XHMHHM yTOYHEHAa |



CKOPPEKTHPOBAHA B COOTBETCTBUM C HOBBIMHU MPUOPUTETAMU B CUCTEME
cpeaHero ooOmiero oOpa3zoBanusi. CerofHsi B MpPENOJaBaHUU XUMHUU B
OonpIIei cTeneHu OTAAETCS MPEANOYTEHHUE MPAKTUYECKONH KOMIIOHEHTE
coziepKaHusi 00y4YeHUsl, OPUEHTUPOBAHHONW Ha MOATOTOBKY BBIITYCKHUKA
0011e00pa3oBaTebHON OpraHU3aIliH, BIIAICIONIETO He HAOOPOM 3HAHUH,
a (YHKIMOHAIHHOW TPAMOTHOCTHIO, TO €CTh CIIOCOOAMH M YMCHHUSIMH
AKTUBHOTO TIOJYYCHHs 3HAHUHN ¥ IPUMEHEHUS X B PCATbHON KU3HU IS
pelIeHUs MPAKTUYECKUX 3a7ad.

B cBsi3u ¢ 3TUM 1IpH U3ydeHHUH MpeaMeTa « XUMUs» TOMUHUPYIOIIee
3HaYeHHUE MPUOOPETAIOT TaKKe LU U 3a]]a41, KaK:

aganTanus 00yyarmmuxcs K YCIOBUSIM JTUHAMUYHO
pa3BUBAlOIErocsl MHpa, (HOPMUPOBAHHE HWHTEIIEKTYaJbHO pPa3BUTOU
JUYHOCTH, TOTOBOM K  €caMOOOpa3oBaHUIO,  COTPYAHUYECTBY,

CaMOCTOATEJIBHOMY TPHUHATHIO T'PAMOTHBIX PEUIEHUHM B KOHKPETHBIX
KU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEUIECTBAMHU U UX IPUMEHEHHEM,;
dbopMupoBaHne y 00ydaromUXCsl KIIOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIIUI), MMEIOIINX YHHUBEPCAIbHOE 3HAYEHHME JUISl Pa3IU4HbIX
BUJIOB JESTEIBHOCTU: PELICHUS MPo0iieM, OUCKA, aHaIu3a U 00paboTKU
UH(pOpMaILMU, HEOOXOAUMBIX JUIsI MPUOOPETEHUs OIBbITA JEATEIbHOCTH,
KOTOpasl 3aHMMAeT BaXHOE MECTO B IO3HAHWM XUMHH, & TaKkKe JUIs
OLICHKH C TO3UIUN SKOJOTHYEeCKONW Oe30MacHOCTH XapakTepa BIHUSHUS
BELIECTB U XMMUYECKUX MPOLECCOB HA OPraHU3M YEJI0BEKa U IPUPOIHYIO

cpeay;
pa3BUTHE TIO3HABATENBHBIX HWHTEPECOB, HWHTEIUICKTyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEM 00y4aronuxcs: CIIOCOOHOCTH

CaMOCTOSITENIbHO ITPUOOPETaTh HOBbIE 3HAHUS 110 XUMUU B COOTBETCTBUU
C  JKU3HEHHBIMH  INOTPEOHOCTSMHM,  HCIOJB30BaTh  COBPEMEHHBIE
WH(GOPMALIMOHHBIE TEXHOJOTUW JJIi TOWCKa M aHajiu3a Y4YeOHOU W
HAYYHO-TIOMYJISIPHON MHPOPMAIIUH XUMUYECKOTO COICPKAHMS,

(GopMHpOBaHHE U pa3BUTHE y OOYYaAIOLIUXCS aCCOLUATHUBHOIO U
JIOTUYECKOTO MBIIUIEHMS], Ha0JII01aTEIbHOCTH, coOpaHHOCTH,
aKKypaTHOCTH, KOTOpbl€ OCOOEHHO HEOOXOJUMBl, B YaCTHOCTH, IpHU
IJIAHUPOBAHKUH U MMPOBEACHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHUE y 00ydYaromuxcsi yOeKIEHHOCTH B T'yMaHUCTHYECKOMN
HaIpaBJICHHOCTU XUMHH, €€ Ba)KHOM pOJIM B PEUIEHHH TJ100aJIbHBIX
npoOjieM  palMOHAIBHOIO  MPHUPOIOINOJIB30BaHUS, HIOTIOJIHEHUS
HPHEPreTUUECKUX PECYPCOB M COXPAHEHUS MPHUPOAHOIO pPaBHOBECHS,
OCO3HaHUsI HEOOXOIMMOCTH OEPEKHOTO OTHOIICHUS K IPUPOJIE U CBOEMY



3JI0POBBIO, & TaK)KE€ MPUOOPETEHHS OMbBITA HCIIOJIB30BAHUS MOTYYECHHBIX
3HAHUU JJI MPUHATHS TPAMOTHBIX PEIICHUN B CUTYaIUsX, CBA3aHHBIX C
XUMUYECKUMU SIBIICHUSIMH.

B yudebHoM maHe cpemHero oOmiero oOpa3oBaHUS Y4ueOHBIN
npenMer «XuMHs», U3ydaeMbli Ha 0a30BOM YpOBHE, SBJISIETCS
00s13aTeTbHBIM yU€OHBIM MTPEIMETOM.

OOmiee 4YHCIO YacoB, OTBEACHHBIX JUIsI HM3yYEHUS XUMHUHU, Ha
0a30BOM YpOBHE CpPEHEro o0IIero 00pa3oBaHusi, COCTaBIIAET 68 4acoB: B
10 xnacce — 34 ygaca (1 gac B Hegeno), B 11 kmacce — 34 yaca (1 gac B
HEJIEITIO).



COILEPKXAHUE OBYUYEHUA
10 KITACC
OPT'TAHNYECKASA XUMUA

TeopeTnueckne 0CHOBBI OPraHNY€ECKOH XUMUM

[IpenMer opraHM4YecKOW XHUMHHU: €€ BO3HHKHOBCHHE, PAa3BUTHE U
3HAYEHUE B MMOJYYEHUHU HOBBIX BEUIECTB U MaTepHUaoB. Teopus cTpoeHus
opranunyeckux coeauHeHniit A. M. bytiepoBa, €€ OCHOBHBIE MOJIOKEHHUS.
CtpykTypHBIE (HOPMYJITBI OPTAaHUYECKUX BEIMICCTB. | OMOJIOTHS, H30MEPHS.
Xumuyeckasi CBSI3b B OPraHUYECKUX COCIUHEHUSIX — OJUHApHBIE H
KpaTHBIE CBSI3U.

[IpeacraBinenre o0 KiIacCU(pUKAIMK OPraHUYECKUX  BEIIECTB.
HomeHnknatypa oOpraHudeckux COEIMHEHUN (cucTeMaThueckas) |
TPUBUAJIBHBIE  HA3BaHUS  BAXKHEWIINX  MPEACTABUTENEH  KIIACCOB
OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE ~ METOAbl  M3YYEHHS BEIIECTB M  UX
NPEeBpPAILCHU: 03HAKOMJIEHHE C 00pas3llaMu OpPraHUYeCKUX BEUIECTB U
MaTepuajaMi Ha UX OCHOBE, MOJCIMPOBAHHE MOJIEKYJ OPTaHUYECKUX
BCIIIECTB, HAOJIOJEHWE W OIMCAaHWE JIEMOHCTPAIIMOHHBIX OTBITOB II0
MPEBPAICHUI0 OPTraHUYECKUX BEIIECTB MpPH HarpeBaHuu (IUJIaBICHUE,
00yTJIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUU psia. MeraH u 3TaH
— TPOCTEHIITNE TMPEICTABUTEIN QJIKAHOB: (U3MUECKHUE M XUMHUYCCKUC
CBOMCTBa (peaKUUU 3aMELICHUS] U TOPEHUsI), HAXOXKJICHHE B MPUPOJIE,
NOJIyYEHUE U PUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKHM psa. OTUIEH M
MPOMWJIEH — TPOCTEUINE TPEICTABUTEIN alKeHOB: (u3nyeckue u
XUMUYECKUE CBOMCTBa (peakuuu TUAPUPOBAHUS, TaTOITC€HUPOBAHUSA,
rUpaTalyy, OKUCICHUS U TIOJMMEPHU3alliK ), TOJIyYeHHE U IPUMEHEHHUE.

Ankanuensl: OytaaueH-1,3 u MetwiOyraaueH-1,3: cTpoeHwue,
BOXHEHIIME XUMHUYECKHME CBOMCTBa (peakuusi MOJIUMEPHU3ALUN).
[Tomy4yeHne CHUHTETUYECKOTO KayuyKa U PE3UHBL.

AJKWHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJOTHYECKUN PSI.
ALleTWIEH — MPOCTEHIINN MPEICTABUTENL AJIKUHOB: COCTaB, CTPOCHHUE,



buznueckue W XMMHUYECKHME CBOMCTBa (peakuuu TUIPUPOBAHMUS,
raJIOT€HUPOBAHMS, TUAPATALINH, TOPEHUS), IOJYYCHHE U TPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (PU3NYECKUE U XUMUYECKUE
CBOMCTBa (peakuuu TaJOT€HUPOBAHUS W HUTPOBAHUS), IOJIY4YEHHE U
npuMeHenue. Tonyon: cocmas, cmpoenue, QuauyecKue u Xumuieckue
ceolicmea (peakyuu 2an02eHUpPOBaHUs U HUMPOBAHUs), NOJIYYEHUe U
npumenerue. TOKCHYHOCTb apeHOB. ['eHeTMyeckas CBSI3b MEXIY
YTIE€BOAOPOAAMH, IPUHAUICKAIMMH K Pa3JIMYHBIM KJIACCAM.

IIpuponHple HCTOYHMKHM YIJeBOAOPOAOB. Ilpuponsblii 133 wu
nomyTHble He(TsaHble ra3bl. Hedth m e€ mpoucxoxaenue. CrocoObl
nepepadoTKu He(TH: MEPEroHKa, KPEKUHT (TepMuYeCKUid,
KaTanuTuyeckui), nuponus. IlponykTel mnepepaboTku HedTH, UX
IPUMEHEHUE B IMPOMBIIIJICHHOCTH U B ObiTy. KameHHslil yroip u
HOPOAYKTHI €0 MepepadOTKH.

OKCHEpUMEHTAIIBHBIE ~ METOAbl  WM3Y4YEHUs BEIIECTB M HX
MPEBPAILICHHUI: O3HAKOMJIEHHME C O00pa3lamu IJIaCTMAacC, KaydyKOB U
pe3unsbl, komekuun «Hedts» u «Yroawp», MoaenupoBaHUE MOJEKYJ
YTJIEBOJAOPONOB U TAJOTCHOIPOU3BOAHBIX, MPOBEICHNUE NPAKTUYECKON
pabOoTHl: MOJIyYEHHUE ITUIICHA U U3YUYEHUE €TO CBOMCTB.

PacuérHble 3anaun.

Boeluucienust no ypaBHEHHIO XUMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIECTBA WIIN IPOAYKTA PEAKLUH 10 U3BECTHBIM
macce, 00bEMY, KOJMYECTBY OJHOIO M3 MCXOJIHBIX BELIECTB WIU
IIPOJIYKTOB PEAKIIUN).

Kuciaopoacoaepxxamme opranudeckue coeJUHEHUS

IIpenenbHbIE OMHOATOMHBIE CIUPTHI. METaHOI U 3TAHOJI: CTPOEHHUE,
¢u3nyecKre U XUMUYECKUE CBOMCTBA (PEAKIIMY C aKTUBHBIMU METAJUIAMH,
raJIOr€HOBOJIOPOJaMH, TOpPEHHUE), NpHUMEHEHHe. BoaopoaHble CBs3U
MEXKJy MOJIEKYJIaMH CHOUPTOB. JlelicTBME MeETaHOJla M JTaHOJIA Ha
OpraHu3M YeJOBEKa.

MHOroaToMHbl€ CIMPTHI. DTUIECHIIMKOIb U INIMIEPUH: CTPOCHUE,
¢u3nuecKkue U XMMHUYECKHE CBOMCTBA (B3aMMOJEHUCTBUE CO IIEIOYHBIMU
METaJuUlaMH, KadyeCTBEHHAsh peakluus Ha MHOTOAaTOMHBIE CIUPTHI).
JlelictBMue Ha oOpraHu3M 4YejoBeka. lIpuMeHeHue rMuepuHa W
ATUJICHIJIUKOJISL.

®deHo: CTPOEHHUE MOJIEKYJIB, (PU3UUECKHUE U XMMHUYECKHE CBOMCTBA.
TokcuuHocTh (henomna. [lpumenenue gpenona.




Anpaerunbl U kemoHvl. DopManIbAETU]l, alleTAIbIETUI: CTPOEHUE,
¢u3MYecCKue W XUMHYECKHE CBOWCTBA (pEaKIMU OKUCICHUS W
BOCCTaHOBJICHUSI, KAYECTBEHHBIE PEAKIINH ), TOJyYECHUE U PUMEHEHHE.

OaHOOCHOBHBIE TIpe/iesibHbIE KapOOHOBBIE KUCIOTHl. MypaBbuHas U
YKCyCHasl KHCIIOTBI: CTpOCHHE, (U3NYECKHE M XUMHYECKHE CBOMCTBA
(cBoiicTBa, OOmMKE M7 KiIacca KHUCIOT, pPEaKius OSTEepUPUKAIUN),
NoJlydeHue W npuMeHeHue. CTeapuHOBasi U OJEUHOBAs KHUCIOTHI Kak
NPEICTaBUTENIM BBHICHIUX KapOOHOBBIX KUCIOT. Mbllla KaK COJIM BBICIIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

Cnoxuple d3Qupsl Kak MOPOU3BOJIHBIE KapOOHOBBIX  KHUCIOT.
[I'unponu3 cnoxubix 3gupoB. XKupel. 'maponus sxupos. [Ipumenenue
XKUpoB. bronoruyeckas poJib KUPOB.

VYrieBoapl: cocraB, KilacCU(pUKALMS YIJIeBOJAOB (MOHO-, IU- H
nosvcaxapubl). ['oko3a — mpocTeimnii MoHOcaxapua: 0COOEHHOCTH
CTPOCHHSI  MOJIEKYJbl, (U3WYECKHE U  XHUMHUYECKHE  CBOMCTBA
(Bzaumogeiicteue ¢ ruapokcugom wmenu(Il), okucienne amMuadyHBIM
pactBopoM okcuaa cepebpa(l), BoccraHoBiIeHHE, OpPOKEHHUE TIIIOKO3bI),
HaXOXJEHUE B TMPUPOJE, MPUMEHEHHE, OuoJorudyeckas poJb.
®dotocunTe3. OpyKTO3a KaK H30MEP IITHOKO3bI.

Kpaxman u nemmnono3a kak npupogHbie moauMepbl. CTpoeHue
Kpaxmaiga H Ueuirono3bl. Du3znyeckue u XUMHYECKHME CBOMCTBA
Kpaxmaina (TUApOoJIn3, KAYeCTBEHHAs PEaKlUs C UOJO0M).

OKCHepUMEHTAIbHBIE ~ METO/Abl ~ WM3Y4YEHUs  BEIIeCTB M HX
MIPEBPAILICHUIA: IIPOBE/ICHHE, HaOII0IeHUE " onucaHue
JEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIE PEAKIIUU
OJIHOATOMHBIX CIUPTOB (OKHCIIeHHEe JdTaHoia okcugoMm wmeau(Il)),
MHOTOAaTOMHBIX CIHUPTOB (B3aMMOJICUCTBHUE TIIMIIEPUHA C THIPOKCUIOM
Menu(Il)), anpaerungoB (OKHUCIEHHME aMMHUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) m rumpoxcuaom wmeau(ll), B3ammomelicTBHe Kpaxmaia C
MOJIOM), TPOBEJCHUE NPAKTUYECKOM paboThl: CBOMCTBA pacTBOpa
YKCYCHOM KUCIIOTHI.

Pacuérurlie 3amaun.

Boeluncienust no ypaBHEHHIO XUMHYECKOMN peakuu (Maccel, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKLHUU 110 U3BECTHBIM
macce, OO0BEMY, KOJUYECTBY OJHOTO W3 UCXOJHBIX BEIIECTB WIH
IPOYKTOB PEAKIUN).

A3oTcoeprkalue OpraHuM4eckue COeIMHEHHUS.



AMUHOKUCIOTBl Kak aM(pOTEepHbIE OPraHUYECKHUE COCIMHEHUS.
du3znyeckre M XHWMHYECKHE CBOMCTBA AMHUHOKHUCIOT (Ha MpUMEpE
riuuuHa). buonoruueckoe 3HaueHne aMuHOKUCIIOT. [lenTuapt.

benku Kak MNpPUPOIHBIE  BBICOKOMOJIEKYJISIPHBIE  COCIMHECHMS.
[lepBuuHas, BTOpHYHAs M TPETUYHAS CTPYKTypa OEIKOB. XUMHUYECKHE
CBOMCTBa OEJIKOB: TMAPOIN3, AEHATypalus, KaueCTBEHHbIE PEaKIMU Ha
Oenku.

OKCIEPUMEHTAIIBHBIE ~ METOABl ~ M3Y4YEHUs BEIIECTB M HX
IpEeBpaICHUN: HAOIIOACHUE U ONUCAHUE JEMOHCTPALMOHHBIX OIIBITOB:
JeHaTypanus OeNKOB MPU HArPEBaHHUH, [IBETHBIE PEAKIIUU OETIKOB.

BricokoMoJieKyJIsIpHbIE COeIMHEHHU S

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIMHECHMIA:
MOHOMEp, IIOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALNH,
CpenHsAsl  MOJeKyJsipHas  Macca. OCHOBHBIE  METOJBI  CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COEIUHEHNN = IIOJIMMEPHU3ALUS 51
ITOJIMKOHICHC AL

OKCIEPUMEHTAIIBHBIE ~ METOABl ~ M3Y4YEHUs BEIIECTB M HX
OpEeBpaIICHU:  O3HAKOMJIEHME ¢  oOpa3laMu  NPUPOJHBIX U
UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYYyKOB.

MexnpeaMeTHbIE CBS3H.

Peanm3anust MeXXpeIMETHBIX CBA3€U IIPU U3YYEHUN OPTraHUYECKON
xumuM B 10 Kjacce OCyIIECTBISETCS YEpe3 MCIOJb30BaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX IIOHATUM, TAaK M TOHATHH, SABIITFOLIUXCS
CHUCTEMHBIMH I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIC MOHSATHS: SIBICHUE, HAYYHBINH (aKT,
TMIOTE3a, 3aKOH, TEOpus, aHajlu3, CHUHTE3, Kiaccudukamus,
NEPUOJUYHOCTb, HaOJII0/ICHUE, U3MEpPEHHUE, DKCIIEPUMEHT,
MOJEIUPOBAHUE.

®usuka: Marepus, SHEPrus, Macca, aToM, JJEKTPOH, MOJIEKYJa,
HPHEPreTUUECKUA YpPOBEHb, BEILIECTBO, TeEJIO, OOBEM, arperaTHoe
COCTOSIHUE BEILIECTBA, PU3NUECKUE BEJINYUHBI U €IUHULIBI UX U3MEPEHHUS.

buonorust: knerka, opraHusMm, Ouocdepa, OOMEH BELIECTB B
opranusme, (HOTOCHHTE3, OMOJIOTHYECKHA aKTHBHBIC BemiecTBa (OenKw,
YTIEBOJBI, )KUPBI, PEPMEHTHI).

['eorpadusi: MuHEpalibl, TOpPHbIE MOPOJbI, MOJIE3HBIE MCKOMAEMBbIE,
TOIUIMBO, PECYPCHI.



TexHomorus: IMUIICBLIC  IIPOAYKTBI, OCHOBbBI PAalMOHAJIBHOI'O
IMUTaHuA, MOKIMHUEC CpPpCACTBA, JICKAPCTBCHHBIC HW  KOCMCTHUYCCKHUC
IIpcIriaparTbl, MaTCPHUAJIbl U3 UCKYCCTBCHHBIX U CUHTCTHYCCKHUX BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckne 0CHOBBI XUMHH

XVUMHUYECKUM IeMEHT. ATOM. SIapo aroma, n30Tonbl. DIEKTPOHHAS
0001109Ka. DHEPreTHYeCKHe YpOBHU, NOyPOBHU. ATOMHBIE OpOUTaNH, S-,
p-, d- onemeHTbl. OCOOEHHOCTH pacmpeiesieHUus DSIEKTPOHOB IO
opOUTansIM B aTOMax »dJIEMEHTOB IEPBBIX UETBIPEX IEPHOJOB.
DJeKTpOHHAs KOH(PUTypalys aTOMOB.

Ilepnonnueckuii 3akoH MU Ilepumonnueckas cucTeMa XUMHUYECKUX
anemeHToB [[. M. MenneneeBa. CBA3b NEPHOJUYECKOTO 3aKOHA U
Ilepnogmyeckoi cucteMbl xumuyeckux 3imeMeHToB 1. M. Menneneesa c
COBPEMEHHOW TEOpHEN CTPOCHMS ATOMOB. 3AKOHOMEPHOCTH W3MEHEHHSI
CBOMCTB XMMMUYECKHUX OJJEMEHTOB M 00pa3yeMblX HMMH HPOCTBIX U
CJIOXKHBIX BEIIECTB IO PYIIaM M MEepUoiaM. 3JHaYE€HUE MEPUOAUIECKOTO
3aKOHA B Pa3BUTUU HAYKHU.

CrpoeHnue BeliecTBa. XUMUYECKasi CBs3b. BUbI XUMHUUECKOH CBSI3U
(kOBaJICHTHasi HEMOJISIpHAs M TMOJIApHAsi, MOHHAs, METaJUInYyecKas).
MexaHu3Mbl 00pa30BaHKs KOBAJCHTHONW XUMHUUYECKOHN CBSI3U (OOMEHHBIM
U JOHOPHO-aKUENTOpHbIM). BogoponHas  cBaA3p.  BajleHTHOCTS.
OnexkTpooTpuuaTenbHOCTh. CTeneHb OKHUCIeHHs. VOHBI: KaTHOHBI H
AHUOHBI.

BemecTtBa MOJIEKYJIIPHOTO W HEMOJIEKYJISIPHOTO CTPOCHHs. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTBA. THIIBI KPUCTAUIMYECKUX PELIETOK.
3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIUITMYECKON PEIETKU.

[lonsiTue O ngucnepcHbIX cucTemax. VICTUHHBIE W KOJUIOWIHBIE
pacTBOpBI. MaccoBas 107151 BELIECTBA B PaCTBOPE.

Knaccugpukanuss Heoprannyeckux coenuHeHud. HomenknaTtypa
HEOPraHWYEeCKUX BeIeCTB. ['eHeTHdeckas CBSA3b HEOPraHUYECKUX
BEILIECTB, IPUHAUICKAIIMX K PA3TUIHBIM KIJIACCAM.

Xumudeckasi peakius. Knaccudukamuss XUMHYECKHX PEAKIUd B
HEOPraHWYECKOM M OpPraHMYEeCKONM XUMHH. 3aKOH COXPAHEHUS MAacChl



BEIIIECTB, 3aKOH COXPAHECHUS W MPEBPAILICHUS YHEPTUHU MPU XUMUYECKHUX
peaKIusx.

CkopocTh peakuuu, €€ 3aBHUCUMOCTb OT Pa3IMYHBIX (AKTOPOB.
OOpatumble peakuud. XUMHUYECKOoe paBHOBecue. DaKTOPhI, BIUSAIONINE
Ha COCTOSIHUE XUMH4YeCcKOro paBHoBecus. [Ipuunun Jle [llatense.

OnekTpoiauThueckas — auccorumanus. CuibHble U cia0bie
AneKTpoauThl. Cpea BOAHBIX PACTBOPOB BEIIECTB: KUCHas, HEUTpaIbHasl,
HIEJI0YHAs.

OKUCAUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIepUMEHTaIbHBIE ~ METOJbl  M3YYEHHS  BEIIECTB U  UX
npeBpalieHuil: neMoHcTpanusi Tabmun «llepuonnyeckass cucrema
xumuueckux onemeHTtoB [l. WM. MeHnneneeBa», u3ydeHHe MOJENIEH
KPUCTAITNYECKHUX PELETOK, HaOJII0/ICHHE U ONMCAaHHE
JEMOHCTPALIMOHHBIX M JTAOOPATOPHBIX OMBITOB (pa3yIoKEHUE MEPOKCHUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaJIM3aTOPa, OMPEACICHUE CPEIbl PACTBOPOB
BEIIIECTB C MOMOUIBIO YHUBEPCAILHOIO MHIAUKATOpPA, PEAKI[MU MOHHOIO
oOMeHa), TpOBEJICHHE MpaKTUYeCKoM paldoThl «BiusHUE pa3IU4YHBIX
(haKTOpPOB Ha CKOPOCTh XUMHUYECKOUN PEaKIIUm.

Pacuérurlie 3amaun.

Pacuétel Mo ypaBHEHMSIM XUMHUYECKUX pPEaKIUi, B TOM YHCIE
TEPMOXUMUUYECKUE PACUEThl, PaCUEThl C UCIOIb30BAHUEM TMOHSTHUS
«MaccoBast 107151 BEIIECTBAY.

Heoprannueckasi xummus

Hemeramnel. [lonoxenne HemeramnoB B Ilepuonnueckoit cucreme
xumudeckux anemeHToB J[. Y. MenmeneeBa u 0COOCHHOCTH CTPOCHUS
aToMOB. DHU3NYECKUE CBOWCTBA HEMETAIUIOB. AJUIOTPOIHUS HEMETAILIOB
(Ha mpuMepe KKuciIopoaa, cepol, hochopa u yriepoaa).

XUMUYECKUE CBOMCTBA BAXKHEHIIIMX HEMETANIOB (TAJIOTEHOB, CEPBHI,
azota, ¢docdopa, yriepoga u KPEeMHHUS) U HX COCAUHEHUH (OKCHIOB,
KHUCIOPOCOJIEPKAIIUX KUCTOT, BOJOPOJAHBIX COCTUHEHUN).

[IprMeHeHNE Ba)KHENIIIMX HEMETAUIOB U X COCTUHEHUIA.

Meramnbl.  Ilomoxkenue wertaiwioB B llepuoguyueckon cucreme
xumuueckux sneMeHTtoB [[. M. MenneneeBa. OCOOEHHOCTH CTPOEHUS
AIIEKTPOHHBIX 000JI0YeK aTOMOB MeTauioB. OOmue Qusnueckue
cBorictBa MeTauioB. CIUIaBpl METAJUIOB. JJEKTPOXUMHUYECKUU Pl
HaIpsKEHU METAJUIOB.



XUMUYECKUE CBOMCTBA BAXKHEHIIMX METAUIOB (HATpUM, Kalui,
KaJlbI[Mi, MarHui, ajJlOMUHHUM, LHUHK, XpOM, 3JK€JIe30, Melb) U HX
COEIMHEHUM.

OO6mue crocoObl MoaydeHus mMeTauioB. [IprMeHeHne MeTauioB B
OBITY U TEXHUKE.

OKCIepUMEHTaIbHBIE ~ METOJbl  M3YYEHHS  BEIIECTB U  UX
MIPEBPAIICHAI: U3YYCHUE KOJUIEKINN «MeTauibl U CIUIaBbI», 00pas3IoB
HEMETAJIJIOB, pENIeHUE HSKCIePUMEHTAIbHBIX 3ajJlad, HaOJIIJICHUE U
OIMCaHHUE JIEMOHCTPAIlMOHHBIX u 71a00paTOPHBIX OITBITOB
(B3auMOJEHCTBHE THUIPOKCHJA aTIOMHHHUSI C pacTBOpaMH KHUCIOT U
1IeI04ei, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIIOB).

Pacuérurlie 3amaun.

Pacuérel Maccel BelecTBa WJIM 00BEMA Ta30B 110 HM3BECTHOMY
KOJIMYECTBY BEILIECTBA, MAcCe MM 00BbEMY OJTHOTO M3 YUYaCTBYIOIIUX B
peakIMy BEMIECTB, pacu€Thl Macchl (00BEMA, KOJWYECTBA BEIECTBA)
MPOAYKTOB PEAKIMHU, €CIIH OJTHO U3 BEIIECTB UMEET IPUMECH.

XHUMHUS U )KU3Hb

Ponp xuMum B oOecrieyeHUM 3KOJIOTHYECKOM, SHEPreTUYeCKOu u
MUIIEBOM 0€30MacHOCTH, Pa3BUTHU MEIUIMHBL [lOHATHE O Hay4YHBIX
METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKUX PEAKIUU.

[IpeacraBnennss 06 OOMMX HAYYHBIX MPUHIIAIIAX MPOMBIIIIICHHOTO
MOJTy4YE€HHUS BaXKHEUIINX BEILIECTB.

UenoBek B MHUpPE BEHIECTB W  MaTEpUAIOB:  Ba)KHEUIIUE
CTPOUTEIIbHBIE MAaTEpUalbl, KOHCTPYKIMOHHBIE MATEpHUalbl, KpPAaCKH,
CTEKJIO, KEpaMHKa, MaTEepHAIbl [JIs 3JICKTPOHUKH, HAHOMAaTEpPHUAJIbI,
OpraHUYeCKHe 1 MUHEPAJIbHBIC YI00PCHHUS.

XuMHUSIT W 3J0pOBbE€  UEJIOBEKAa: TMpaBWJia  MCIIOJIb30BAHUS
JIEKapCTBEHHBIX TIPEMapaToB, IMpaBuja OE30MaCHOTO WCITOJIb30BAHUS
MpenapaToB OBLITOBOM XMMHUH B TIOBCEAHEBHOM JKU3HU.

MeXnpeaMeTHBIE CBSI3H.

Peanmzanust MeXnpeaMETHBIX CBs3€H TPU M3YYEHHUHM OOIIeH u
HEOpraHuueckod xumMum B 11 Kacce OCyHIECTBISIETCS  4epe3
UCTIOJB30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX IOHSATHUM, TaK H
MOHSTUW, SBJISAIOIIUXCS CUCTEMHBIMHM ISl  OTAEIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA.

OO61ue ecTecTBEeHHO-HAYYHbIC TOHATHSA: HAyYHBIH (akT, TUIIOTE3a,
3aKOH, TEOpHs, aHajau3, CHHTE3, KiIacCU(MUKAIUI, TEPUOJIUIHOCTD,
HaOJII0/ICHUE, SKCIIEPUMEHT, MOJICJIMPOBAHKE, U3MEPEHHUE, SIBJICHUE.



®dusnka: MaTepus, JHEPrusi, Macca, aToM, DJJEKTPOH, IPOTOH,
HEHTPOH, MOH, M30TOMN, PaTHMOAKTUBHOCTh, MOJIEKYJIA, dHEPTeTHYCCKHMA
YpPOBEHb, BEIIECTBO, TeJNO, O0BEM, arperaTHoe COCTOSIHAE BEUICCTBA,
(bu3MUECKIe BEINYUHBI ¥ SAMHUIIBI HX U3MEPEHUSI, CKOPOCTb.

buonorus: xnerka, opraHusm, SKOcuUcTeMma, Ouocdepa, Makpo- u
MUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPraHU3MeE.

['eorpadusi: MUHEpasbl, TOPHBIC MOPOJIBI, MOJE3HBIC MCKOIIAEMBIE,
TOIUTMBO, PECYPCHI.

TexHomorus::  XUMHUYEeCKass MPOMBIIUICHHOCTb,  METAJLTYPTHS,
MPOU3BOJICTBO  CTPOUTEIBHBIX MAaTEPHATOB, CEIIbCKOXO3SHCTBEHHOE
NPOU3BOJICTBO,  THINEBas  MPOMBINUICHHOCTh,  (papmarieBTHudecKast
MPOMBIIIUICHHOCTh, ~ TPOU3BOJICTBO  KOCMETHUYECKHX  IIPEIaparos,
POU3BOJICTBO KOHCTPYKIIMOHHBIX MaTepHaoB, AIIEKTPOHHAS
MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHU.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110
XM HA BA30OBOM VYPOBHE CPEJAHEI'O OBIIEI'O
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3YJIbTATaAM OCBOCHMUS
oOydJaronmuMucss ~ mporpaMm  CpemHero  obmiero  oOpa3oBaHHS
(JINYHOCTHBIM,  METANpeIMETHBIM W  HOpeaMeTHbiM).  HaydHo-
METOJIMYECKOM OCHOBOM il pa3pabOTKU IUIAHUPYEMBIX pe3yIbTaTOB
OCBOCHMSI MPOrpaMM CpeaHEro ooOmero o0pa3oBaHUsl  SBISETCS
CUCTEMHO-JIEATEIbHOCTHBIA MOAXO/.

B cooTBeTCTBMM C€ CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B
CTPYKTYp€ JIMYHOCTHBIX PE3YyJbTaTOB OCBOCHUS IpeameTa «XUMHs Ha
YpOBHE cpeaHero o0mero oOpa3oBaHMs BBIACIEHBI  CIEIYIOUIUE
COCTaBJISFOIIHE:

OCO3HAaHUE oOy4Jaronmmucs POCCUICKON IrpakIAHCKOU
UJEHTUYHOCTA — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITENBHOCTH U
CaMOOIIPEACIICHUIO;

HaJIM4Ue MOTUBAIIUU K O0yUEHHUIO;

I[eJICHANIPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKIEHUH JIMYHOCTU Ha
OCHOBE KJIFOUEBBIX IICHHOCTEH U UCTOPUUECKHX TPaTUIMil 0a30BOIl HAyKU
XUMUH;

TOTOBHOCTh M CIOCOOHOCTh OOYYaloIIUXCSl PYKOBOJICTBOBATHCS B
CBOEH NEATEIIbHOCTH LEHHOCTHO-CMBICJIOBBIMU yCTaHOBKaMHU,
MPUCYIMMHU LEJTOCTHON CUCTEME XMMUYECKOTO 00pa30BaHMS;

HAJIMYUE MPABOCO3HAHUS SKOJOTHUYECKON KYJIBTYPBI B CIOCOOHOCTH
CTaBUTb LEJIU U CTPOUTH )KM3HEHHBIE TUIAHBI.

JInyHOCTHBIE  pE3yJbTaThl  OCBOCHUS  MOpeaMeTa  «XHUMHSI»
JOCTUTAIOTCSI B €IMHCTBE YYEOHOW M BOCHUTATEIBHOM NIEATENLHOCTH B
COOTBETCTBUM C T'YMAaHHCTHYECKHUMH, COLMOKYJbTYPHBIMH, TyXOBHO-
HPaBCTBEHHBIMU LIEHHOCTSIMUA W HJ€alaMH POCCUMCKOrO IpakJIaHCKOro
oO1ecTBa, NPUHATHIMU B OOIIIECTBE HOPMaMU U MpaBUJIaMHU TOBEACHMUS,
CIIOCOOCTBYIOLIMMHU ~ MpolleccaM  CaMOIO3HAHUsS, CaMOpPa3BUTUA U
HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH O0yYarOIINXCA.

JIMYHOCTHBIE PE3YNbTATHl OCBOCHUS TPEAMETA «XUMUS» OTPAKAOT
c(OPMHPOBAHHOCTh  OMBITA  [MO3HABATEIPHOW W  MPAKTHYCCKOU



JEATENHPHOCTH OOYYarONIMXCsl M0 peaju3aliui MPUHATHIX B OOIIECTBE
LIEHHOCTEM, B TOM YHCJIE€ B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHUSI OOYYArOUIMMHUCS CBOUX KOHCTUTYIIMOHHBIX TMpaB H
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOIMOPSJIKY;

MPEACTAaBICHUSI O  COLMAIbHBIX  HOpMax W MpaBUJIax
MEKJIMYHOCTHBIX OTHOIIEHUN B KOJJICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOH JESITENLHOCTH TIPH
CO37JaHMU Y4YEOHBIX MPOEKTOB, PEUICHUU Y4EOHBIX M IMO3HABATEJIbHBIX
3a/1a4, BHIMOJHEHUH XUMHUECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY
U apryMmMeHThl JpYruxX TMpU aHajdu3e pa3IuyHbIX BUJOB Y4eOHOM
NEeSITENbHOCTH;

2) NATPUOTHYECKOr0 BOCTIUTAHUSA:

IIEHHOCTHOT'O OTHOIIICHUSI K UCTOPUYECKOMY U HAYYHOMY HACIICIUIO
OTE€YECTBECHHON XUMUHU;

YBOXEHUSI K TMPOIECCY TBOpUYECTBA B O0JACTH TEOpUU H
MPAKTUYECKOTO MPUMEHEHHS] XMMUHU, OCO3HAHUSI TOTO, YTO JOCTHKECHUS
HAyKd €CTh pe3yJbTaT JJIUTEIbHBIX HAOIIOJCHUN, KPOMOTIMBBIX
AKCIIEPUMEHTAIIBHBIX MTOMCKOB, TOCTOSTHHOI'O TPYAa YUE€HBIX U MTPAKTUKOB;

WHTEpEeCa U T[I03HABAaTEIbHBIX MOTHUBOB B TIIOJYy4YEHUU U
MOCIICAYIONIEM aHali3e MHPOpMAlMU O TMEPEJOBBIX JIOCTHIKEHUSX
COBPEMEHHOM OTE€YECTBEHHOW XUMUU;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYyallMU, CBSI3aHHBIE C XUMUYECKUMHU
SABJICHUSIMU, W TPUHUMATh OCO3HAHHBIC PEIICHUSA, OPUEHTUPYACH Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TOBEJACHUE U TMOCTYNKH CBOUX
TOBapUIeH ¢ MO3UILIUIA HPAaBCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE
MOCJICJICTBUM 3TUX MOCTYIKOB;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbS:

MMOHUMaHUsI LIEHHOCTEH 3I0pOBOr0 M 0€30macHOro odpasa >KH3HH,
HEOOXOJIUMOCTH  OTBETCTBEHHOI'O  OTHOILIEHHSI K  COOCTBEHHOMY
(U3UYECKOMY U TICUXUYECKOMY 3/I0POBbIO;

coONI0/IeHNsT TpaBuil OE€30IacCHOTO OOpallleHUs C BeIlleCTBaMHU B
OBITY, IOBCEIHEBHOM KU3HU U B TPYIOBOM JCSATEIBHOCTH;



MMOHUMAaHUS IIEHHOCTH TIPaBUJI WHIUBHUIYATBHOTO U KOJJIEKTUBHOTO
0€30macHOT0 MOBEJACHUS B CUTYAIIHIX, YTPOXKAIONIUX 3/I0POBBIO U KU3HU
JIIOJICH;

OCO3HAHMUSl TMOCJHEACTBUI W HENPUSITHS BPEIHBIX MPUBBIYEK
(ymotpeOseHust anKoroisi, HAPKOTUKOB, KypEHHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHON KOMIIETEHTHOCTH B y4e€OHO-HCCIIECOBATEIIBCKOM
NEeSTENBbHOCTH, OOIECTBEHHO IMOJIE3HON, TBOPYECKOM M APYrHX BHAAX
NESITENbHOCTH;

YCTAaHOBKM HAa aKTHMBHOE YYaCTHE B PEIICHUH TMPAKTUYCCKUX 3a]1a4
COIMAILHOM HAIMPaBICHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

UHTEpECa K MPAKTUUYECKOMY HM3YyUYCHHIO MPOQPECcCCUil pazIuyHOro
po/ia, B TOM YHMCJIE Ha OCHOBE IMPUMEHEHUs MPEAMETHBIX 3HAHHUU IO
XUMUH;

VBOXKEHUS K TPYOAy, JIOIAM Tpyda € pe3yibTaTaMm TPYyIOBOU
NEATENIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUAYaJIbHOW TPACKTOPHUU
oOpazoBaHus, Oyaymiedr mnpodeccud W peaausalud  COOCTBEHHBIX
KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K
XUMHH, UHTEPECOB U MOTpeOHOCTEN 00IIeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTHYECKU 11eJIeCO00pa3HOr0 OTHOILIEHUST K MPUpOJE, Kak
MCTOYHHUKY CYIIECTBOBaHUS KU3HU Ha 3eMIIE;

MOHUMAHUS TJIO0ATBHOTO XapakTepa dKOJOTHYECKUX MPoOieMm,
BIIUSIHASI SKOHOMHYECKHX IMPOIIECCOB HAa COCTOSHUE TMPUPOTHON U
COILIMAJIbHOM CPEeJIbl;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJb30BaHUS JTOCTUKEHUN XUMHH
JUISl pEIICHUS] BOIIPOCOB PAIIMOHAIBHOTO MTPUPOIOIOIB30BAHUS;

AKTUBHOTO HENMPUATUS JCUCTBHM, TPUHOCIIINX BPEI OKPYKAIOLIECH
OpPUPOAHOW  Cpelle, YMEHHsS MPOTHO3UPOBATh  HEOJIAroNpUsITHHIC
AKOJIOTUYECKUE  TOCIEACTBUS  MNPEANPUHUMAEMBIX  JIEUCTBUM U
IpeIoTBpallaTh Ux;

HaJIMYusl Pa3BUTOrO 3KOJOTHYECKOTO MBIIUICHHS, IKOJIOTUYECKOM
KYJIbTYpbI, OTBITa JESITCIBHOCTH SKOJOTHMYECKOW HaIpPaBJICHHOCTH,
YMEHUSI pyKOBOJICTBOBATHCS UMHU B TIO3HABATEIHHON, KOMMYHHUKATUBHOMN
U COIMAIbHOW TMpPAKTUKE, CIOCOOHOCTH M  YMEHHUS  aKTHUBHO
IPOTHUBOCTOSITH UACOJIOTUN XeMOPOOuH;

7) HEHHOCTH HAYYHOI'O O3HAHMS:



c(hOpMHPOBAHHOCTH MHUPOBO33pPEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIECTBEHHON IPAKTUKH,

MOHUMaHUs CHEIU(PUKA XUMHH KaK HAyKH, OCO3HAHHS €€ pOJd B
(GOpMUPOBAaHUN PAIMOHATBHOTO HAYYHOTO MBINUICHUS, CO3JIaHUU
[EJIOCTHOTO TPEJCTABICHUA 00 OKPYXKAIOIIEM MHpE Kak O €IUHCTBE
MPUPOALI W YEJIOBEKA, B TMO3HAHUHM TMPUPOJHBIX 3aKOHOMEPHOCTEH U
peIIeHn: MpooOJIeM COXPaHESHUSI PUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHU IJII COBPEMECHHOMN
[IUBUIM3AINN: B €€ TYMaHUCTUIECKOW HATIPABICHHOCTH U BAYKHOW POJIH B
CO37aHUU HOBOW 0a3bl MaTepUATHLHON KYJIBTYPHI, PEIICHUN TIIOOATBHBIX
mpoOjeM  YCTOWYMBOTO  pPa3BUTHS  YEJIOBEUECTBA —  CBHIPHEBOM,
DHEPreTHUECKOH, MUIICBON M YKOJIOTHUECKON 0€301acHOCTH, B Pa3BUTHH
MEIHIIMHBI, 00ECTICUEHUU YCIOBUI YCIENTHOTO TPYyJda W SKOJIOTHYECKU
KOMGOPTHOM KU3HU KaXJI0T0 WieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOW  TPaMOTHOCTU: TOHMMAHHUS  CYIIHOCTH
METOJOB  TIO3HAHWSA, MCIOJB3YeMBIX B  ©CTECTBCHHBIX  HAayKax,
CIIOCOOHOCTH HCITOJIb30BAaTh TOMydaeMble 3HAHUSA IS aHAIM3a U
OOBSICHEHUS SIBJICHUW OKpPY)KAIOIIEr0O MHpa U MPOUCXOASAIMIHUX B HEM
U3MCHEHUH, yMEHHS JelaTh OOOCHOBAaHHBIC 3aKIIOUEHHUS Ha OCHOBE
HAay4YHBIX (AKTOB ¥ WMEIOMMXCA MJAaHHBIX C I1ETBI0 TOIYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CTIOCOOHOCTH CaMOCTOSITETIFHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHHSI
TUIS peIeHust IpoOJieM B peabHBIX JKU3HCHHBIX CUTYaIIHSsX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATEIbCKON e TEIIbHOCTH;

TOTOBHOCTH W CIHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO H
caMo00pa3oBaHuI0, K AKTUBHOMY TOJTYYCHHUIO HOBBIX 3HAHUH 110 XMMHH B
COOTBETCTBHUH C KU3HEHHBIMH MTOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM TpyJda B pasIuyHbIX cdepax

npodeccHoHaNbHON NeSTEIbHOCTH.
METAIIPEAMETHBIE PE3YJIbTATDI

MeramnpenMeTHble  pe3yiabTaThl OCBOCHHMS Y4eOHOro mpeaMmera
«XuMUS» HA YPOBHE CPEIHErO 00IIEro 00pa3oBaHus BKIIFOYAKOT:

3HaYUMBbIe 11 (OPMUPOBAHHSI MHUPOBO33PEHUSI OOYUAIOIIUXCS
MEKIUCIUTUTMHAPHBIE  (MEXIIPEIMETHbIE) OOIIeHAyYHbIE TOHSTHSA,
OTpaKaloIMe LEIOCTHOCTh HAYYHOM KapTUHBI MHUPAa U CIEHUPHUKY
METOJIOB TO3HAHMS, WCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (Marepus,
BEIIECTBO, JHEPrusi, SBICHUE, MPOIECC, CHUCTEMa, HAy4YHBIA (aKT,



MPUHLINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HUCCIEIOBAHUE,
HaOJI0/ICHNE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCAJIbHbIC y4eOHbIe JEeNCTBUS (mo3HaBaTeIbHBIE,
KOMMYHUKATUBHBIE, PETYJISATHBHBIE), oOecreunBaomme (HpopMupoBaHue
(GYHKIIMOHATBLHOM  TPAMOTHOCTH M COIMAJIBHOM  KOMIICTCHITMH
00yyJaroImuxcs;

CIIOCOOHOCTH oOydJaronuxcs HCIIOJIb30BaTh OCBOEHHBIE
MEXAUCIIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAJIbHBIC
y4eOHbIe IeUCTBHS B TO3HABATEIHLHOM U COLMATILHOM MPaKTHUKE.

MeranpenMeTHbIe pe3yIabTaThI OTPAXKAIOT OBJIAJICHUE
YHUBEPCAIbHBIMU YYEOHBIMU MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U
PEryJISTUBHBIMU JACHCTBUSMU.

OBianeHue YHUBEPCAJIbHBIMH Y4YeOHBIMH MO3HABATEIbHBIMH
NEeUCTBUAMMU:

1) 6a30Bble JJOTHYECKHE TeHCTBUSA:

CaMOCTOATENILHO (HOPMYIUPOBATh W aKTYaJU3UPOBATH MPOOIIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpeNeNATh LeNd ACATENbHOCTH, 3aJlaBasi MapaMeTpbl U KPUTEPUH
UX  JIOCTHKEHHUS, COOTHOCUTh  PE3YJNbTaThl  JEATEIBHOCTH  C
MOCTaBJICHHBIMHU 1EJISIMU;

WCIOJB30BaTh IMPU OCBOCHUM 3HAHUU NPUEMBI  JIOTUYECKOTO
MBIIIJIEHUSI —  BBIACHATh XapakTEpHbIE TMPU3HAKU TOHSATUH U
yCTaHaBJIMBAaTh MUX B3aUMOCBSA3b, MCHOJIB30BATh COOTBETCTBYIOUIUE
TIOHSTHUS 111 OOBSICHEHUS OTACTBHBIX (DAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHUS W KPUTEPUU VISl KIIaCCU(PUKAIIMN BEIIECTB H
XUMUYECKUX PeaKInii;

yCTaHaBJINBATh PUYUHHO-CJIC/ICTBEHHbBIE CBS3U MEXITY
M3y4aeMbIMU SIBIICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYKJCHHS (MHIYKTUBHBIC, JTETyKTUBHBIE,
0 AaHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTHU U TMPOTUBOPEUYHUS B
paccMaTpUBaEMBbIX SBJICHUSIX, (HOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHNUS,

OPUMEHSATh B TPOLIECCE IMMO3HAHMS, WCIOIb3yEMblE B XHUMHHU
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, MNPeoOpa3OBbIBaTh MO/JICIbHbBIC
MPEJCTABICHUS] — XMMHUYECKUM 3HAK (CHUMBOJ) BJEMEHTa, XUMHYECKas
dbopmyrna, ypaBHEHHE XMMHYECKOM pEaKIMu — MpPHU PElIeHUU Y4eOHbIX
MO3HABATENLHBIX M MPAKTHUYECKUX 3a/a4y, MNPUMEHSATh Ha3BaHHBIC
MOJIEJIbHBIE TIPEACTABJICHUS ISl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaAKIUU.



2) 6a3oBble MccaeA0BaATEIbCKHE NeiiCTBUSI:

BJIQJETh OCHOBAMHM METOJIOB HAYYHOTO TIO3HAHUS BEILIECTB H
XUMUYECKUX PEaKInii;

dbopMynupoBaTh LETUW M 3aJlayd  MCCIEJOBaHUS, MCIOJIb30BATh
MOCTaBJICHHBIE W CaMOCTOSTENFHO C(OPMYIUPOBAHHBIE BOMPOCH B
KauecTBE MHCTPYMEHTa T[O3HAHHUA W OCHOBBI A (HOPMHUPOBAHHUS
TUTIOTE3BI TT0 TIPOBEPKE MPABWIILHOCTH BHICKA3hIBAEMBIX CYXKICHU;

BJQJ€Th  HaBBIKAMU  CAMOCTOSITEIBHOTO  IJIAHUPOBAHUS U
MPOBEJICHUS YUYCHUUYECKUX IKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMUS
HaOIIoAaTh 32 XOJOM IpOIecca, CAMOCTOSTEIbHO MPOTHO3UPOBATH €0
pe3ynbTar, (GopMyaupoBaTh OOOOIIEHHUS W BBIBOJIBI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEIOBAHUS, COCTABISATh 0OOCHOBAHHBIN
OTUYET O MIPOJICIAaHHON padoTe;

IpUOOPETATh ONBIT YYEHUYECKON MCCIIEIOBATEIBCKON U MTPOESKTHOM
ACSTeNbHOCTH,  TPOSBISATH  CIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOATEJIbHOMY TIOMCKY METOJOB PEIICHHUsS NPAKTUYECKUX 3a]ad,
NPUMEHEHUIO PA3IMYHBIX METOJIOB MTO3HAHMUS.

3) pabora ¢ unpopmaunmeii:

OPUEHTHUPOBATHLCS B PA3IUYHBIX UICTOYHUKAX HH(DOpMaIuU (Hay4yHO-
NOMyJIsIpHAsl JIATepaTypa XHMHYECKOTO COJAEpP/KaHUs, CIPaBOYHbIE
nocobusi, pecypcbl  WHTepHera), aHanM3MpoBaTh  MH(OPMALHIO
pPa3IMYHBIX BUJIOB U (OpPM TpeAcTaBiICHUs, KPUTUUECKU OIICHUBATH €€
JIOCTOBEPHOCTH M HEMPOTUBOPEUNUBOCTH;

(GbopMyIUpOBaTh 3amPOCHl W MPUMEHSATH Pa3IUIHBIC METOABI TPH
MOMCKe U O0TOOpe wuHPOPMAIK, HEOOXOIUMON IS BBITOTHCHUS
y4eOHBIX 3a/1a4 ONpeIeIEHHOTO THIIA,

npuoOpeTaTh OTIBIT UCITIOJIb30BAHUS nH(pOpPMaIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTUN 1 PA3JIUIHBIX TTOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (OPMY MpPEICTaBICHUS
uHpopManmu (cxembl, rpaduKd, aUarpaMMbl, TaOJMIbI, PUCYHKH U
JpyrHe);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B Ka4e€CTBE CPEJCTBA MpH padoTe ¢
XUMUYECKON MH(POpMAIMEH: MPUMEHATh MEKIPEAMETHBIC ((hHU3UIecKue
M MaTeMaTH4eCKHe) 3HaKM U CHUMBOJBI, (Qopmysbl, aOOpeBHATYpHI,
HOMEHKJIATypYy;

UCIIOJIb30BaTh M MpeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKHE
CpelCcTBa HATJISAHOCTH.



OBaaneHue YHHUBepPCAJIbHBIMH KOMMYHHKATUBHBIMH
AeCTBUSIMM:

3a/laBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOMl TeMbl B XOje
auanora W/Wid JUCKYCCUH, BBICKA3bIBaTh UJEH, (POPMYJIMPOBATH CBOU
MIPEIOKCHHS OTHOCUTEHHO BBITIOTHEHHS MPE/TIOKEHHON 3a1a49H;

BBICTYNIaTh C TMPE3CHTAMEH  Pe3yJbTaTOB  TMO3HABaTEIHHOM
NESATENHHOCTH, TIOJYYCHHBIX CaMOCTOSTEIBHO WJIM COBMECTHO CO
CBEPCTHUKAMHM TPU  BBINOJIHEHUM  XHUMHYECKOTO  DKCIIEPUMEHTA,
MPAKTUYECKON pabOThl IO MCCIEAOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB,
peanm3anu  y4eOHOro TIpoekTa ©  (OPMYJIMPOBATh BHIBOABI IO
pe3ynbTaTaM  TPOBEACHHBIX HCCIACAOBAHWN TyTEM  COTJIACOBAHUS
NO3UIIMI B X0J1e 00CYXACHUS 1 OOMEHa MHEHUSAMH.

OBiaieHUe YHMBEPCAJIBLHBIMH PeryJISTHBHBIMH JeCTBUSIMMU:

CaMOCTOATENIbHO  IJIJAHUPOBaTh W OCYIIECTBJISITH  CBOIO
MMO3HABATEILHYIO JICSITEIbHOCTh, ONpenensis e€ Ienm | 3aJayw,
KOHTPOJMPOBaTh M TI0 Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
npeajaraemMblii  ajaropuT™M JEUCTBUI MpU BBIIIOJIHEHUH YYEOHBIX H
UCCIIEI0OBATEILCKUX 3a/a4, BeIOMpaTh HanbOosee 3(PpheKTUBHBIA CrIOCO0
UX peIIeHUd C Y4E€TOM TMOJy4YEHHUS HOBBIX 3HAHUM O BeIIECTBaX H
XUMHUYECKUX PEaAKITUSX;

OCYIIIECTBJISTh CAMOKOHTPOJIb CBOEH JNIEATEIbHOCTH Ha OCHOBE
caMoaHaJIn3a U CAMOOIIEHKH.

IHPEAMETHBIE PE3YJIbTATDBI
10 KITACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHuyecKkas XUMUs
OTPAXKAOT:

c(hOpPMHUPOBAHHOCTH TPEICTABICHUNA O XUMUICCKON COCTaBIISIONICH
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA, POJIU XHUMUHU B MIO3HAHUU SIBIICHUUN
npupoAbl, B (OPMUPOBAHUM MBIIUICHUS M KYJIbTYpbl JUYHOCTH, €€
(YHKIMOHATIBLHOM ~ TPaMOTHOCTH,  HEOOXOJUMON i pelleHHs
MPAKTUYECKUX 3a/7a4 U DKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO Y IPUPOJHOM CPEAE;

BJIAQJICHUE CUCTEMOW XUMHUYECKUX 3HAHUW, KOTOpPAs BKJIOYAET:
OCHOBOIIOJIATalOMIUe  MOHATHS  (XMMHYECKUH  BJIEMEHT,  aToM,
AIEKTPOHHAs o0osiouka aToma, MOJIEKYJIA, BAJICHTHOCTb,



AIIEKTPOOTPHUIIATETILHOCTh, XHUMHUYECKas CBsI3b, CTPYKTypHas (opmyra
(pa3BépHyTass W COKpaliéHHas), MOJb, MOJSpPHAs Macca, MOJISIPHBIN
00BEM, yIrJepoAHblid cKeneT, (GYHKUUOHANIbHAS Tpymmna, pajaukal,
U30MEpHsI, U30MEPBI, TOMOJIOTUYECKUIN PAll, TOMOJIOTH, YIJIEBOAOPOIbI,
KUCJIOPOA UM a30TCOAEp)KAIIME COCAWHEHMS, MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJEKYJIAPHBIE COEIWHEHHS); TEOPHUH H
3aKOHBI (TEOpHUsi CTpOeHus opraHumyeckux BemiecTB A. M. bytieposa,
3aKOH COXpPAHEHHUS MAaCChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUIN
A3bIK  XUMHUHW; MHPOBO33PEHUYECKUE 3HAHUS, JEXKAIIME B OCHOBE
MOHUMAHUS MPUYUHHOCTH W CHCTEMHOCTH XHWMHYECKUX SIBJICHUH,
(dakToNOrnuecKue CBEJIEHUS O CBOWMCTBAX, COCTaBe, IOJYYCHUU U
0€30MacHOM HUCTOJIb30BAHUH BAXKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
Y IPAKTHYECKOMN AEATEIbHOCTH YEJI0BEKA;

c(OPMHUPOBAHHOCTh YMEHUW BBISBISATh XapaKTEepHbIE MPU3HAKU
MOHSTHUH, yCTaHaBJIUBATh 170'¢ B3aUMOCBS3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIME TMOHATUS NPH ONUCAHUU COCTAaBa, CTPOCHUS H
PEBPALICHNN OPTAHUYECKUX COEAUHEHHI;

cOPMHUPOBAHHOCTh ~ YMEHHMH  HCHOJB30BATH  XUMHUYECKYIO
CUMBOJIUKY JUI1 COCTABJEHUS MOJIEKYJSAPHBIX UM  CTPYKTYpPHBIX
(pa3BépHyTOH, COKpaméHHOW) GOPMYT OPraHMYECKHX BEIIECTB W
YPaBHCHUN XUMHUYECKUX PEAKIUM, H3TOTABIMBATH MOJEIH MOJIEKYJI
OpPraHMYECKUX BEUIECTB Uil WUIIOCTPAUMU WX XHUMHYECKOIO U
IPOCTPAHCTBEHHOT'O CTPOCHHS;

cOpPMUPOBAHHOCTh YMEHMH YCTaHABIMBATh MPHUHAJJICKHOCTD
M3YYEHHBIX OPraHMYECKUX BEIIECTB IO HMX COCTaBY M CTPOEHUIO K
onpenenEHHOMY KilacCy/TpyIiie coequHEHUH (YyriaeBOAOPOIbI, KUCIOPO
U a30TCOJEpKAIINE COCTUHEHUS, BBICOKOMOJICKYJSIPHBIE COCIUHEHU),
JaBaTh UM Ha3BaHus 1o cucteMarudeckoil HoMmeHknatype (IUPAC), a
TaK)X€ IMPUBOAWTH TPUBHUAIBHBIE HA3BaHUS OTACIBHBIX OPraHUYECKHX
BEUIECTB (ITHJICH, MPOMWIEH, AaleTUICH, STUJICHTJIMKOJb, TIUIEPHUH,
denon, hopmanbaeru, aleTaabIeruja, MypaBbuHaAs KHUCIIOTAa, YKCYCHas
KHCIIOTa, OJIEMHOBAsI KMCIIOTa, CTEApUHOBAs KUCIIOTA, III0K03a, PpyKTO3a,
KpaxmaJi, LeJUTI0J103a, TJIULIHH);

c(hOpPMUPOBAHHOCTh YMEHHUSI ONPEACIATh BHUJIbI XUMHUYECKON CBSI3U
B OPraHUYECKUX COCIMHEHUAX (OJJMHAPHBIC U KPATHEIE);

c(OPMUPOBAHHOCTh YMEHHUS MPUMEHSTH TOJOXKEHUS TEOPHUH
CTpoeHHus opraHuyeckux BemiectB A. M. bytnepoBa st oObsicHEHUS



3aBHCHMOCTH CBOWCTB BEIIECTB OT HX COCTaBa M CTPOCHHS; 3aKOH
COXPaHEHHUS MacChl BEIICCTB;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHUE,
buznyecKkne M XHMHYECKHE CBOWCTBA THIIMYHBIX IIPEICTaBUTEIICH
pa3IMYHBIX KJIACCOB OpPraHWYECKHX BeEIIecTB (METaH, A3TaH, ATHIICH,
MpONMWIeH, ameTwieH, Oyraauen-1,3, wmetwiOyraauen-1,3, OenHzom,
METaHOJI, A3TAHOJ, STWICHIJIMKOJb, TIIMIEPHH, (EHOJ, aleTaabIeruil,
MypaBbUHAs M YKCYCHas KHCJIOTBI, IJIFOKO3a, Kpaxmal, IeJUI0/I03a,
aMHUHOYKCYCHasl KUCJIOTa), HJUTFOCTPUPOBATh TEHETUUYCCKYIO CBA3bh MEIKIY
HUMH YPaBHCHHSIMH COOTBETCTBYIOIIUX XUMHYCCKHX pEaKIHd C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

chOpPMHUPOBAHHOCTh ~ YMEHHUS ~ XapaKTepPH30BaTh  HMCTOYHHKH
YIJIIEBOIOPOJIHOIO ChIPbs (He(hTh, MPUPOJHBIN ra3, yrojb), CIIOCOOBI UX
nepepaboTKU U MPAKTHYSCKOE MPUMEHEHHE ITPOIYKTOB ITepepadOTKH;

COPMUPOBAHHOCTh ~ YMEHHUH  IMPOBOJUTH  BBIYUCICHHS  I10
XUMHYCCKUM YPaBHCHHSIM (Macchl, 00bEMa, KOJMYECTBA HCXOIHOTO
BEIIECTBA WMJIM MPOJAYKTa PEaKIHMM II0 H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOI'O M3 UCXOMHBIX BEIICCTB HIIK IPOAYKTOB PEAKIIHH);

chOpMHUPOBAHHOCTh YMEHHUH BIAJCTh CHCTEMOH 3HAHHH 00
OCHOBHBIX METOJ[aX HAyYHOTO IO3HAHWS, MCIOJIb3yeMBIX B XUMHUHU TPH
W3YYCHUH BEIICCTB M XUMHYCCKHX SBJICHHIA (HAOIOJIEHUE, N3MEpEHUE,
HKCIIEPUMEHT, MOJCIUPOBAHNE), UCIIOIb30BaTh CUCTEMHBIC XUMUYECCKHE
3HAHUS JUIS IPUHATHS PEHICHUN B KOHKPETHBIX JKU3HEHHBIX CHUTYaIHsX,
CBSI3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHEM;

c(OpMHUPOBAHHOCTh YMEHHU COOJIIOJIaTh IIPAaBHJIA ITOJIH30BAHHS
XUMHYECKON IOCYJ0M M J1a0OpaTOpHBIM OOOPYAOBaHHMEM, a TaKXKe
npaBuiia 0OpallleHUs ¢ BEIIECTBAMHU B COOTBETCTBHH ¢ MHCTPYKIHSMH 10
BBITIOJTHCHHIO JTAOOPATOPHBIX XUMUYECKHX OIIBITOB;

cOPMUPOBAHHOCTh ~ YMCHUW  IUIAHUPOBaTh M BBITIOJIHATH
XUMHYCCKHUH SKCIIEPUMEHT (IIPEBPAIICHUS OPraHUYCCKUX BEINECTB IPH
HarpeBaHUHM, I[IOJIyYeHHE OTHJIEHA M H3Y4YCHHE €ro CBOICTB,
KaueCTBCHHBIC PEaKIMHd OPraHUYECKUX BEIICCTB, JCHATypalus OCIKOB
IpH HarpeBaHWHW, IBETHBIC pEAKIMH OCIKOB) B COOTBETCTBHUU C
MpPaBWJIAMH TEXHUKHA O€301aCHOCTH TPU OOpAMICHUH C BEIIECTBAMHU M
71a00pPaTOPHBIM 00opyI0BaHUEM, PEICTABIATh PE3yJIbTaThI
XMMHYECKOI'O  JKCIIEpUMEHTa B (GOpMe  3aluCH  YpaBHCHHIA
COOTBETCTBYIOIIUX peakuuii ¥ (pOpPMYIMpPOBATH BHIBOABI HA OCHOBE THX
pe3yJIbTaTOB;



COPMHPOBAHHOCTh ~ yYMEHUH  KPHUTHYECKH  aHAIU3UPOBAThH
XAMHAYECKYI0 HMH(OpMAIUIo, TOIy4aeMyl) W3 Pa3HbIX HMCTOYHHKOB
(cpenctBa maccoBoit nHGopmanuu, MTHTEpHET U IpyTHX);

cOpPMUPOBAHHOCTh YMEHWH COONIOAATh MpaBWiIa SKOJOTHYCCKH
EJIeCO00Pa3HOTO MOBEACHUS B OBITY U TPYAOBOU JCATEIBHOCTH B IIEIISX
COXPAaHEHHUSI CBOEr0 3J0pPOBbsI M OKPYKAIOIIEH HPUPOJHOM CpPEbL,
OCO3HABaTh  OMACHOCTh  BO3JCHCTBHSI HA  JKUBBIE  OPTaHU3MBI
ONpeNeNEHHBIX OPraHUYeCKUX BEIICCTB, MOHMMAs CMBICT TOKa3aTells
[TIK, mosCHATh Ha MpUMEpax CrIOCOObI YMEHBIIIEHUS U TIPEIOTBPAIICHHSI
WX BPEIIHOTO BO3JICHCTBUS HA OPTaHU3M YEIIOBEKa,

I O0YYaroIIUXCsS C OrPaHMYSHHBIMH BO3MOXKHOCTSIMHU 3/I0POBBSI:
yYMEHHE MPUMEHSITH 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHMS
BEIICCTB U XUMHYECKUX SIBJICHHIA;

VIS CIEMbIX ¥ CHa0OBUASMIIMX ~ OOYyYarOIIMXCS:  yYMEHHUE
WCIIOJIB30BaTh PENIbe(HO-TOUCUHYIO cucTeMy oOo3HaueHmit JI. bpaiins
TS 3aTTUCH XUMHYECKUX (hOPMYII.

11 KIIACC

[IpeameTHbie  pe3ynabTaThl  OCcBOoeHMsI  Kypca «OOmas
HEOpraHWYeCcKas XUMUsD» OTPAXKaIoT:

c(hOpMHUPOBAHHOCTH TIPEICTABIICHUN: 0 XHUMUYECKON COCTaBIISIONICH
€CTECTBEHHO-HAYYHOUN KapTUHBI MUPA, POJIA XUMHUH B ITO3HAHUHU SIBICHUI
npupoAbl, B (OPMUPOBAHUM MBIINUICHUS M KYJIbTYpbl JUYHOCTH, €€
(YyHKIMOHATIBHOM  IPaMOTHOCTH,  HEOOXOJUMON  Jisi  pelleHUs
MPaKTUYECKUX 3aJa4 M 3KOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 3JI0POBBIO M IPUPOJHOM CPEAE;

BJIQJICHUE CHUCTEMOM XUMHUYECKHX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraloIue MOHATUS (XUMUYECKUN JIEMEHT, aTOM, M30TOIl, S-,
p-, d- 2IEKTpOHHBIE OPOUTAIU ATOMOB, HOH, MOJIEKYJIA, MOJIb, MOJISIPHBIN
00BEM, BAJIEHTHOCTbH, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCICHMUS,
XUMUYECKas CBSI3b (KOBAJICHTHAsI, HOHHAS, METAJUIMYECKasi, BOJAOPOJIHAsA),
KpUCTAJIMYECKAs] pEIIETKA, THUIBI XUMHUYECKUX pEaKUul, pacTBoOp,
ANEKTPOJIUTHL, HEANEKTPOJIUTHI, DJIEKTPOJUTHYECKAss IHCCOLIMALNA,
OKHCIIUTENIb, BOCCTAHOBUTENb, CKOPOCTb XUMHYECKON  peakuuu,
XUMHUYECKOE paBHOBECHE); TEOpUH 151 3aKOHBI (Teopus
ANEKTPOJIMTUYECKOM JHCcOoLManuu, nepuogudeckut 3akoH [[. U
MeHnzeneeBa, 3aKOH COXPAaHEHUs MACChl BEIIECTB, 3aKOH COXPAHEHHUS U



MIPEBPAILCHUS] SHEPTUU MPU XUMHUYECKUX PEaKIHIX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3bIK XMMHHU, MUPOBO33PECHUECKUE 3HAHUS, JICKAIINE B
OCHOBE NMOHUMAaHUs IPUYUHHOCTH U CUCTEMHOCTH XUMUYECKHUX SIBJICHUM,
(aKTONOTUYECKHE CBEJEHUSI O CBOWCTBAaX, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCTIOJB30BAHUH BAKHEHIIIMX HEOPTaHUUYECKHX BEIIECTB B
OBITY ¥ PAKTHYECKON JIEATCTLHOCTH YETIOBEKA;

c(hOPMHPOBAHHOCT, YMEHUW BBISBJIATh XapaKTEpPHBbIC MPU3HAKH
HNOHSATHUH, YCTaHaBJIMBATh 170'¢ B3aMMOCBSI3b, UCIIO0JIb30BaTh
COOTBETCTBYIOIIMNE MOHATHS IPU ONMMCAHUM HEOPTraHUYECKUX BEIIECTB U
UX IIPEBPALCHUN;

c(hOPMUPOBAHHOCTh  yMEHUU HCMOJIB30BaTh  XUMHUYECKYIO
CUMBOJIMKY JUIsl COCTaBieHUs (opMyll BEIIECTB U YpPaBHEHHM
XUMHUYECKUX peakiui, cucrtemarnyeckyro HoMmenkinarypy (IUPAC) u
TpUBUAJIIbHBIC HAa3BaHUS OTJICJIbHBIX HEOPTaHMYECKUX BEIIECTB (YrapHbIi
ra3, yrJICKHCJbIM ra3, aMMHaK, Tali€éHass U3BECThb, HETAIIEHAs W3BECTb,
MUATHhEBAs COJIA, TUPUT U APYTHUE);

c(hOpMHUPOBAHHOCTh YMEHHUM ONpENEsATh BAJICHTHOCTh U CTENEHb
OKHCJICHHUS] XUMUYECKHUX 3JIEMEHTOB B COEMHEHUSIX PAa3JIMYHOrO COCTaBa,
BUJT XHUMHUYECKOW CBs3M (KOBAJICHTHAas, WOHHAs, MeTauinyecKas,
BOJIOPOJIHAs]) B COCIMHEHUSX, THUI KPUCTALIUYECKOU PEMIETKU
KOHKPETHOTO  BelllecTBa  (aToMHasi, MOJIEKYJISIpHAsA,  WOHHAs,
MeTaNInYeCcKast), XapakTep Cpeibl B BOJHBIX pacTBOpax HEOPraHMYECKUX
COC/IMHCHMH;

c(hOPMHPOBAHHOCT, YMCHHHA yCTaHABIMBATh TMPUHAICKHOCTD
HEOPraHMYECKUX BEHIECTB IO HMX COCTaBy K  OMNPEICIEHHOMY
KJIacCy/Tpynne CcoeAuHEeHUuN (MpOCThle BEUIECTBA — METaulbl M
HEMETaJJIbl, OKCUJIbl, OCHOBAHUS, KUCIOTHI, aM(pOTEPHbIE TUAPOKCHUJIBI,
COJIN);

c(hOpMHUPOBAHHOCTh YMEHUU PACKPBIBATH CMBICI IMEPHUOAHYECKOTO
3aKOHa . n. MenneneeBa 51 JEMOHCTPUPOBATH ero
CUCTEMATU3HUPYIOLTYI0, OOBSICHUTEIBHYIO U IPOTHOCTUYECKYIO (PYHKIUU;

c(OPMHUPOBAHHOCTh ~YMEHUH  XapaKTepu30BaTh  DIEKTPOHHOE
CTPOCHME  aTOMOB  XUMHYECKHUX  JJIEMEHTOB 1-4  mepuosoB
Ilepnogmueckon cucteMbl xumuyeckux snemeHToB 1. 1. Menneneesa,
UCIIONIb3YsSl ~ TOHATUS  «S-, p-,  d-DJIEKTPOHHBIE  OpOUTAINY,
«OHEPreTUYECKUE YPOBHW», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS
CBOWCTB XHMMMYECKHX D3JIEMEHTOB M HMX COEAUMHEHUW IO MEPHOJIaM U



rpynnam [lepuognueckon cuctemMbl XuMHYeCKux dneMeHtoB [J[. U.
Menneneena;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTEPU30BaTh (OMHUCHIBATH) OOIIHE
XMMHUYECKUE CBOMCTBA HEOPTaHMYECKUX BEUIECTB PA3IMYHBIX KIACCOB,
MOJATBEPXKIATh  CYIIECTBOBAaHHME  TEHETHYECKOW  CBS3UM  MEXKIY
HEOPraHUYECKUMU BEIIECTBAMHU C MIOMOIIBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYCCKUX PEAKITHI;

c(OPMHUPOBAHHOCTh YMEHHS KJIACCU(PUIUPOBATh XUMHUUYECKHE
peaklMy MO Pa3IMYHBIM MpPU3HAKaM (YUCIY M COCTaBYy pEarupyrommx
BCIIECTB, TEIIOBOMY JG(dEKTy peakiuyd, HW3MEHEHHI0 CTeleHen
OKHCJICHUS DJIEMEHTOB, 00pPaTUMOCTH PEAKIINH, YUAaCTHIO KaTajanu3aTopa);

c(OPMHUPOBAHHOCTh YMEHHM COCTaBJISATh YPABHEHMSI PEAKIIHid
pPa3MYHBIX THUIIOB, TOJHBIE M COKpAalICHHbIE YPAaBHEHMS peaKUuid
MOHHOTO0 OOMEHA, YYUTHIBAsl YCJIOBHS, NMPU KOTOPBIX 3TU PEAKIUU UIYT
710 KOHIIA;

c(hOpMUPOBAHHOCTH YMEHH MIPOBOIUTH peaxiuu,
MOJTBEPKIAIONIME KaYECTBEHHBI COCTAaB Pa3IMYHBIX HEOPTraHUYECKUX
BEIIECTB, PACIO3HABATh OIBITHBIM IMYyTEM HOHBI, NMPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPraHUYECKHUX BEIECTB;

c(OpMUPOBAHHOCTh YMEHUHN PACKPHIBAThH CYIIHOCTh OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKIIUN MOCPEICTBOM COCTABJICHUS DJICKTPOHHOTO
OaJlaHca ATUX PEeaKIIUii;

c(hOPMHUPOBAHHOCTh yYMEHUN OOBSACHATH 3aBUCHUMOCTH CKOPOCTH
XUMHUYECKON PEaKIMH OT Pa3IMYHBIX (HDaKTOPOB; XapakTep CMEIICHHS
XUMHUYECKOTO PaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3JCHCTBHS
(mpunun Jle [latensbe);

c(OPMHUPOBAHHOCTh ~ YMEHUH  XapaKTepu30BaTh  XUMHUUYECKHE
MPOLIECCHI, JIeXkKAIIHEe B OCHOBE MPOMBIIIICHHOTO TOJYYEHUS CEpHOM
KHCTIOTBI, aMMHakKa, a Takke C(HOPMUPOBAHHOCTH MPEACTaBICHUN 00
oOIIMX HAYYHBIX MPUHIUIAX U SKOJOTUYECKUX MPOOIEeMaX XUMHUUECKOTO
IPOU3BOICTBA;

c(OPMUPOBAHHOCTh ~ YMEHHMM  TMPOBOJAUTH  BBIYUCICHHUS  C
MCIIOJIb30BaHMEM TIOHSTHS «MaccoBasl JOJisi BEIIECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIICHUH Ta30B MPU XUMHUYECKUX PEAKIUAX, MaCChI
BEIIECTBa WM O0OBbEMA Tra3oB MO HM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WUiM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKUMU BEIIECTB,
TErI0Boro 3Qdekra peakiuy Ha OCHOBE 3aKOHOB COXPAHEHMSI MacChl
BEIIECTB, MPEBPAILICHUS U COXPAHEHUS YHEPTUH;



c(hOpPMHUPOBAHHOCTh YMEHHI COOJIIOJATh TpaBUA ITOJIH30BAHUS
XUMUYECKON TMOCynoi ¥ Ja0OpaTOpHBIM O0OpYJOBaHHEM, a TaKKe
npaBuiia OOpalleHus C BEIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSIMH 1O
BBITIOJIHEHHUIO JTAOOPATOPHBIX XUMUUYECKHUX OTIBITOB;

chOPMHPOBAHHOCT, ~ YMEHHUHM  ITUTAHUPOBATH ¥ BBHITIOJHATH
XUMUYECKUN O3KCHEPUMEHT (pa3ioKEHUE IMEepOKCUaa BOAOpPOAAa B
IIPUCYTCTBUM KaTaau3aTopa, ONPENEICHUE CPEAbl pACTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAIIBHOTO UHIMKATOPA, BIUSHUE PA3IMYHBIX (aKTOPOB
Ha CKOPOCTh XUMHYECKON peakIuu, peaklud HOHHOro OOMeHa,
Ka4ueCTBCHHBIC PEAKIIMU Ha CyJb(aT-, KapOOHAT- M XJIOPHUA-aHHOHBI, Ha
KaTHOH AaMMOHHS, PEUIEHHE JKCIEPUMEHTAJIbHBIX 3a7ad II0 TeMaM
«Mertamnb» u «Hemeramib»y) B COOTBETCTBUM C IpaBUJIaMH TEXHUKH
0e30macHOCTH TMpU OOpallleHWW C BellecTBaMH U J1abOpaTopHbIM
000pyI0BaHUEM, TTPE/ICTABIIATh PE3YIbTAaThl XUMUUECKOTO SKCIIEPUMEHTA
B (opMe 3ammcu ypaBHCHHM COOTBETCTBYIOIIUX pEAKIUH U
(hopMyIMPOBATh BBIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

cOPMUPOBAHHOCTh ~ YMEHUW  KPUTHYECKM  AHAIM3UPOBATH
XUMHUYECKYI0 HMHGOPMAIIMIO, TOJYy4aeMyl0 U3 pPa3HbIX HCTOYHHUKOB
(cpencTBa MaccoBoM KOMMYyHUKalu, UHTepHET U APyTHX);

c(hOpPMHUPOBAHHOCTh YMEHUN COOJIIOMATh TPaBWIA SKOJIOTHUECKH
1eJIECO00PA3HOTO MOBEICHUS B OBITY M TPYJIOBOU JEATEIHLHOCTH B IEIIAX
COXpaHEHHUSI CBOErO0 3J0pPOBbS M OKPYKAIOUIEH NPUPOJHON CpEbL,
OCO3HaBaTh  OMACHOCTh  BO3JCUCTBHUS  HA  JKUBBIE  OPraHU3MBbI
ONPEAECTIEHHBIX BEIIECTB, MOHUMAas cMbIci nokaszarens [1JIK, moscHATs
Ha MpuUMepax CHOCOObl YMEHBIICHUS U MPEAOTBPAIICHUS WX BPEIHOTO
BO3JICVICTBUS HA OPraHU3M YEJIOBEKA;

JUIsl 00YYalOIIUXCSl C OTPAHUYEHHBIMUA BO3MOYKHOCTSIMU 3/I0POBBSL:
YMEHHE TPUMEHSTh 3HAHUS 00 OCHOBHBIX JJOCTYIMHBIX METO/IAaX MO3HAHUS
BEIIECTB U XUMUYECKUX SBJICHUM;

JUISE  CHeNbIX W CIa0OBUIAIIMX  OOydYaloluxcsi:  yYMEHHE
UCIIO0JIb30BaTh PeNbe(HO-TOUCUHYIO cucTeMy oOo3HaueHuit JI. bpaiins
JUTSI 3aITUCH XUMHUYECKUX (PopMyIL.
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n/n Bcero HbIE KHe o0pa3oBaTeib
padoThbI padoThI o HbI€ pecypchl
1 IIpeameT opraHn4ecKkoi XuMuu, eé |
BO3HHKHOBEHHUE, Pa3BUTHE U 3HAYCHHE
Teopus cTpoeHHst OpraHU4ECKUX
2 coeauHennit A. M. bytnepoBa, €€ OCHOBHbIE 1
MIOJIOKEHUS
[IpencraBnenue o kinaccuurauu
3 opranuyeckux semiects. Homenknarypa |
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9 Ankanuensl. byraauen-1,3 u 1




meTtunoyranuen-1,3. [lomyuenue
CUHTETHYECKOTO KaydyKa ¥ PEe3HHbI

AJIKUHBL: COCTaB U OCOOEHHOCTHU CTPOEHHS,

10 TOMOJIOTUYECKUH psill. ALIeTHIIEH —
MPOCTEUIIINN MPEJICTABUTEIb ATTKUHOB

1 Brrunciienus o ypaBHEHHIO XUMHYECKON
peakuuu

12 ApeHsl: 6eH301 U TOIyoJ. TOKCUYHOCTh
apeHOB

13 I'enernyeckas CBS3b YII€BOJOPOAOB,
IIPUHAUIEKANINX K Pa3IMYHbIM KJlaccaM
[IpupoIHBIE HICTOYHUKH YTJIEBOIOPOIOB:

14 MIPUPOIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKH
[IpupoIHBIE HICTOYHUKH YTJIEBOIOPOIOB:

15 MPUPOIHBII ra3 U NOMyTHbIE HEPTSIHBIE
ras3pl, He()Th ¥ MIPOYKTHI €€ nepepaboTKu

16 Kontposnbnas pabota mo pazaery
«YTII€eBOAOPOABD)

17 IIpenenpHbIE OTHOATOMHBIE CIIUPTHIL:
METaHOJ U 3TaHoJI. BonoponHas cBA3b

18 MHoOroaTroMHbl€ CIUPTHI: 3TUIEHIIIUKOIb U
TJIALEPUH

19 DeHoII: CTPOCHHUE MOJIEKYITbI, GU3NIECKUE U
XUMHUYECKHUE CBOICTBA, TPUMEHEHHE

20 Anpaerunpl: GopMalibIeTU U




alcTaJabACTU . AI_ICTOH

21

OAHOOCHOBHBIE Npe/ieNIbHbIE KApOOHOBBIE
KHMCIIOTBI: MypaBbUHAs M YKCyCHast

22

ITpakTruyeckas pabota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHOM KHCIOTBD»

23

CTeapI/IHOBaH M OJICMHOBAs KHUCJIOTHI, KaK
NpEACTAaBUTCIIN BBICIINX Kap6OHOBBIX
KHUCIIOT

24

Mpbi1a Kak COJIU BBICIHIUX Kap6OHOBBIX
KHCJIOT, UX MOIOIIEE NCHCTBIE

25

CnoxxHbie 2(UPBI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX

3¢upoB

26

XKupsr: runponns, npuMeHeHue,
Ouos0ruuecKas pojb )KUpOB

27

VYraeBojsl: cocTaB, KilacCu(UKanus.
Bakneiimue npencTaBuTEeNN: IIOK03a,
¢bpyxTO3a, caxaposa

28

KanMaJ'I " [EJUIK0JIO3a KaK IMTPUPOAHBIC
MMOJIMMEPbI

29

Kontposnbnas pabota mo pazaery
«Kucnopozacoaeprkaniue opraHn4eckue
coenuHeHus»/ Beepocceuiickasi mpoBepoydHast
pabota

30

OO6m1ast XxapakTepuCTHKa a30TCOECPIKAIINUX
OpraHMyecKux coeuHeHuii / Beepoccuiickast




poBepoyHas pabora

31 AMMHBI: METWJIAMWH 1 aHUJIUH

AMUHOKHUCIOTHI Kak aM(oTepHbIe
OpraHMYECKUEe COCTUHEHUS, UX

32 ouoaornyeckoe 3Hauenue. Ilentuael. benku
KaK MPUPOJTHBIC BEICOKOMOJIEKYIISIPHBIC
COEIMHEHNS

33 OcHOBHbBIC TOHATHUS XUMUN
BBICOKOMOJICKYJISIPDHBIX COE€TUHEHHUI

OCHOBHBIE METO/BI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COCTUHEHUH.
[TnacTmaccsl, Kayuyku, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

KonTpoa
Bcero bHbIE
padoThI

IIpakTHye
cKHe
padoThI

JlaTa
u3yue
HUS

DJIEKTPOHHBIE
uugposbie
o0pa3oBartenb
Hble pecypchl

XUMHUECKUH 37IeMEHT. ATOM. DJIEKTPOHHAs
KOH(UTrypanus aTOMOB

[Iepnoanueckuii 3axoH u [lepnognueckas
CHUCTEMa XMMHUYECKUX d1eMeHTOB /[, 1.
Menpeneesa, UX CBA3b C COBPEMEHHON
TEOPUEN CTPOCHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XAMUYECKHX DJIEMEHTOB U HX COCIUHECHUMN I10
rpynmnam 4 nepuojam. 3HaueHue
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX d1eMeHTOB /.M. MeHaeneeBa B
pa3BUTUHU HAYKU

CTpOCHI/Ie BellleCTBa. XUMHUYECKast CBA3b, eé
BUABI; MCXaHHU3MbI O6pa3OBaHI/I${ KOBaJICHTHOM
CBA3H. BOI[OpOI[HaH CBA3b

BaneHTHOCTB. DIIEKTPOOTPUILIATETHHOCTb.
Crenenb okuciaeHus. BelecTsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTPOEHUS

[TonsiTue o nucnepcHeIx cucteMax. cTuHHBIE




" KOJUJIOMJHBIC PACTBOPHI. MaccoBas gons
BCIIECCTBA B paCTBOPC

Knaccudukanms 1 HOMeHKIaTypa
HEOPraHWYECKUX COeTMHEHUM. [ eneTnueckas
CBSI3b HEOPTaHMYECKHUX BEIIECTB, PA3IMYHBIX
KJIaCCOB

Knaccudukamus XuMru4ecKkux peakiuii B
HEOPraHWYECKON U OPraHUYECKON XUMUHU.
3aK0oH COXpaHEHHUsI MaCChl BEIIECTB; 3aKOH
COXpaHEHHUs U MPEBPALICHUS YJHEPTUU TTPU
XUMUYECKHUX PEAKIUAX

Cxopoctb peakiuu. OOpaTuMble peakiuu.
XUMHUYECKOE PABHOBECHE

10

[IpakTuueckas padora Ne 1. «Bausinue
pa3IUYHbIX (PaKTOPOB HA CKOPOCTh
XUMHYECKON PEAKIIUN»

11

OnekTponuTrdeckas auccounanus. [lonstue o
BOJOpOAHOM Moka3zatene (pH) pactBopa.
Peaknuu nonHoro oomena. ['maponus
OPraHMYEeCKHX U HEOPraHUYECKUX BEILIECTB

12

OKHMCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIINH.
[TonsiTrie 00 ANEKTPOIIK3E PACIIaBOB U
pacTBOPOB CoJIeH

13

KontponbHas pabora no pazaeny
«Teoperndyeckne OCHOBBI XUMHUM»

14

Meraubl, ux nosnoxenue B [lepuoanueckoit




crcTeMe XUMHUECKUX 3eMeHToB /l. 1.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
atTomoB. Ob1ue uznyeckre cBoicTa
METaJIOB

CnnaBel METaIIIOB. DJIEKTPOXUMUYECKUH P

15 HaIpsKEHUN METaJIOB
XUMHUYECKUE CBOMCTBA BaXKHEHIIINX METAJLJIOB

16 (HaTpuii, KaJnuii, KaJIbIIUA, MarHuH,
AITIOMHUHUI) U UX COETMHEHUN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
COEMHEHU I

13 XUMHYECKUE CBOICTBA LIMHKA, KEJI€3a U UX
COEIMHEHU I
[TpakTtuyeckas padora Ne 2. "Perenue

19 SKCHEPUMEHTAIBHBIX 3324 110 TEME
«Metainp»"
Hewmerannsl, nx nonoxxenue B [leprnoanueckoin

20 CHUCTEME XMMUYECKUX 351eMeHToB /. U.
MenneneeBa 1 0COOEHHOCTH CTPOEHHUSI AaTOMOB
®u3nyYeCcKre CBOKMCTBA HEMETAIIIOB.

21 AnnoTponusi HEeMETauIoB (Ha IpUMeEpe
KHCIJIOpOJIa, cephl, hocdopa u yriaeposia)

2 XHUMHUYECKHE CBOMCTBA FAJIOTEHOB, CEPhI U X
COEMHEHU I

7 XuMHYecKue CBoicTBa a30Ta, pochopa u ux

COEeIMHEHUN




24

XUMUYECKUE CBOWCTBA YIIIEpOJa, KPEMHUS U
HUX COeJUHEHUU

25

IIpumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COeTUHEHNN

26

O0600611IeHNE U CHCTEMAaTHU3aLMs 3HAHUN 110
TEMEC «HeMeTaJ'IJ'IBI». BI)IT-II/ICJ'IGHI/ISI 110
ypaBHeHI/IﬂM XUMHUYCCKUX peaKHHﬁ n
TepMOXI/IMI/ILIeCI(I/Ie pvaéTBI

27

[Tpaktuyeckas padora Ne 3. «Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"Hemeramisl"»

28

KonTponbnas pabota mo Temam «MeTamib» U
«HemeTtamnbi»

29

HCOpFaHI/I‘lCCKI/IC H OPraHUYCCKUEC KUCIIOTHI.
HCOpFaHI/I‘lCCKI/IC H OPraHUYCCKHUEC OCHOBAHUSA

30

AMpoTepHble HEOpraHu4ecKue U
opraHuueckue coequHeHus. ['enernueckas
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX
BEILIECTB

31

Pons xumuu B 00ecriedeHUN SKOIOTMYECKOM,
SHEPTreTHUYECKOM U MUIEBON O€30MaCHOCTH,
Pa3BUTUU MEAUIUHBI

32

[IpencraBnenus 06 0OMMX HAYUHBIX
MPUHIINUIIAX MPOMBIIUIEHHOTO MOTY4YEeHUS
BaXXHEUIIINX BEIIECTB

33

Yenosek B MHPEC BEUICCTB U MAaTCPHUATIOB




34

XuMus u 3A0POBBEC YCIIOBCKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







IMPOBEPSEMBIE TPEEOBAHUS K PE3YJILTATAM
OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI

10 KJIACC

Kon
nposepsi
eMoro
pe3yJbT
ara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTe/IbHO NMPOrPaMMBbI CpeHero 001ero odpa3oBaHusi

TeopeTnueckne OCHOBBI OPraHUYECKON XUMHUHU

1.1

CdopMHUpOBaHHOCTH MpeICTaBICHUN 0 XUMHUYECKOH
COCTAaBJISIONIEH €CTEeCTBEHHOHAYYHOU KapTUHBI MUPA, POJIU XUMHUHU
B TMO3HAHUM SIBJICHUN TPHUPOJBLI, B (OPMUPOBAHUU MBIIUICHUS U
KyJIbTYpbl  JIMYHOCTH, €€ (YHKIMOHAIBHOW TIPaMOTHOCTH,
HEOOXOJUMOM IS pelIeHHs] MPAKTUYECKUX 3a7a4 U IKOJIOTHYECKU
000CHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3J0POBBIO U MPUPOIHOMN

cpene

1.2

BiianeHne cucreMod XMMHMYECKMX 3HAHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATAlOLIMe  MOHATUS  (MOJIEKyJa,  BaJEHTHOCTb,
JJEKTPOOTPULATEIBHOCTD, CTENEHb OKHUCIICHUS, XHMHYECKas
CBSI3b, MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM OOBEM, YIrIIepOIHBII
CKeJeT, (yHKIMOHATIbHAS TPYIINa, paguKall, H30MEpUs, U30MEPHI,
TOMOJIOTMYECKHN PALl, TOMOJOIH, YIJIEBOJOPOIBI, KHCIOPOA- H
azoTcolep)Kallue  COECJUHEHHUs,  OMOJOrMYeCKM  aKTHBHBIE
BemecTBa (yrJeBOAbI, JKHUPBL, OCIKH), MOHOMEp, IOJIUMEp,
CTPYKTYpPHOE 3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOpUN
U 3aKOHbl (TEOpHs XUMHUYECKOTO CTPOEHHUS OPraHHYECKHUX
BemecTB A.M. BytiepoBa), 3aKOHOMEPHOCTH, CHMBOJIMYECKHI
S3BIK XMMHH, (DAKTOJIOTMYECKHE CBEACHHUS O CBOWCTBAX, COCTaBE,
IOJlyYeHUH U O€30MaCHOM  HCIOJb30BaHUU  BaKHEHIIMX
HEOPraHMYeCKUX U  OpPraHMYEeCKMX BEIIECTB B ObITY U

HpaKTquCKOﬁ JACATCIIBHOCTH YCJIOBCKA

1.3

ChopMupoBaHHOCTh YMEHMU BBISBISATH XapaKTEpPHbBIC MPU3HAKU
NOHATHM, YCTaHaBIMBAaTb HX B3aMMOCBA3b, HCIIOJIB30BATH
COOTBETCTBYIOLIUE IOHATHS IIPU ONKUCAHUM COCTaBa, CTPOCHUSA U

MIPEBPALLEHUI OPTraHUYECKUX COEAMHEHUIN




1.4

c(OPMHUPOBAHHOCTh ~ YMEHHHA  HCIOJNB30BaTh  XHUMHUYECKYIO
CUMBOJIMKY JUIA COCTAaBJIEHHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEépHYTOM, COKpAIIEHHOW) (POPMYIT OpraHMYECKUX BELIECTB U
YpaBHEHUN XMMHYECKUX pEaKlMi, WU3roTaBIMBaTh MOJEIHU
MOJIEKYJI ~OpPraHMYECKUX BEHIECTB JUIS  WJUIIOCTpAllMU  UX

XUMHYCCKOI'0 1 MPpOCTPaHCTBEHHOI'O CTPOCHUSA

1.5

CdopMupoBaHHOCTh YMEHUN YCTAaHABIMUBATH MPUHAJICKHOCTD
U3yYEHHBIX OPTaHUYECKUX BEIIECTB IO UX COCTaBY M CTPOCHUIO K
onpenenéHHOMY Kiaccy (TpyIine) COeIMHEHHM (YriaeBOAOPOJIbI,
KHCJIOPOA u a30Tco/IepIKaIme COCMHEHUS,
BBICOKOMOJICKYJISIDHBIE COCMHCHUs), JaBaTh WM Ha3BaHUS II0

cucreMatnueckorr HomeHkiarype (IUPAC)

1.5

ChopMHUpPOBAaHHOCTE YMEHHUS OMNPEACTATh BHUABI XUMHYECKON

CBs3H B OPraHU4YCCKUX COCAUHCHUAX (OI[I/IHapHBIC n KpaTHBIe)

1.6

CdopMUpOBaHHOCTh YMEHHUS NPUMEHATH: TOJOXKEHUS TEeOopuu
CTpO€HUs oOpraHudeckux BemectB A.M. byrtinepoBa  mis
OOBSCHEHUS] 3aBHUCHUMOCTH CBOMCTB BEILECTB OT HMX COCTaBa M

CTPOCHU; 3aKOH COXPAaHCHUS MAaCChl BCIICCTB

VYraesomopoasl. Kucnopojaconepkamme W a30TCOJCpIKAILUC

OpTraHU4YE€CKUC COCIUHCHUA. BBICOKOMOJ'IeKy.]'IﬂpHHC COCOAUHCHUS

2.1

ChopMupoBaHHOCTH YMEHUI MPHUBOAUTH TPUBHAJIHHBIC HAa3BAHUS
OTIENbHBIX  OPraHMYEeCKHX  BEIIEeCTB  (3TWUJIEH, IPOIIUJIEH,
alleTUIeH, STUWICHIVIMKOJIb, TIJIMLEPUH, (PEeHol, (opMabAerun,
aueTaiabICTU], MypaBbHHAs KHUCIOTa, YKCYCHAass  KHUCIIOTa,
OJIEMHOBasl KUCIIOTa, CTEapUHOBasi KUCIOTA, IIII0K03a, (pPyKTO3a,

KpaxmaJi, eJITI0103a, TJIULKH)

2.2

ChopMHUpPOBaHHOCTh YMEHUHN XapaKTepU30BaTh COCTAB, CTPOCHUE,
duznYeCcCKrue U XUMUYECKUE CBOMCTBA THUIHYHBIX MPEICTaBUTENICH
pa3IMYHBIX KJIACCOB OpPraHWYECKMX BEIIeCTB (METaH, »JTaH,
ATUJIEH, MMPONWJICH, aleTuiieH, OyraaueH-1,3, metunoyraauen-1,3,
OCH30JI, METaHOJ, ITaHOJ, ATHJIEHTJIWKOIb, TIUIEPUH, (EHO,
aneTaidbAerul, MypaBbUHAasT W YKCYCHas KHCJOTBI, TJIOKO3a,

Kpaxmall, IeJUIK0JI03d, aMUHOYKCYCHas KI/ICJ'IOTa)

23

CdopMUpOBaHHOCTh YMEHHS WILTIOCTPUPOBATH T'E€HETHYECKYIO
CBSI3b MEXIy THUIIMYHBIMHU IIPEACTABUTEISAMHU PA3IUYHBIX KIIACCOB

OpPraHu4YCCKux BE€IICCTB YpaBHCHUSAMHU COOTBETCTBYIOIIIHX




XUMHUYECKHUX PEAKIINI ¢ UCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT

24

ChopMHUpOBAaHHOCTE  yYMEHHSI  XapaKTepU30BaTh  HCTOYHUKHU
YIIEBOJOPOAHOTO ChIpbsi (HEe(Th, NPUPOIAHBIA Ta3, Yrois),
crocoObl HX TMepepaboOTKM M MIPAKTHUYECKOe MpPUMEHEHUE

IPOJYKTOB MEpepadOTKH

XUMHS U KU3Hb. PacuyéThbl

3.1

ChopMHpPOBAaHHOCT, YMEHHMH BIIQJIeTh CHCTEMOW 3HaHUH 00
OCHOBHBIX METOJIaX HAYYHOT'O [MO3HAHUS, UCIIOIb3YEMbIX B XUMHUHU
IpU M3yYEHUM BEIIECTB U XMMHYECKUX SIBICHUH (HaOmroJeHue,
U3MEpEHHe, OKCIEPUMEHT, MOJEIUPOBAaHUE), HCIIOJIb30BATh
CUCTEMHbIE XHUMUYECKHE 3HAHUS [UISl TPUHATUS pEHICHU B
KOHKPETHBIX KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BEIIECTBAMHU U

X IPUMCHCHUCM

3.2

CdopMupoBaHHOCTh YMEHHI COOJIIOIATh TpPaBHJIA TOJIB30BaAHUS
XUMHUYECKOU MOCY0i U 1a00paTOpHEIM 000pYIOBaHUEM, a TAKXKE
npaBwiia OOpamieHUs] C BEIIeCTBAMH B COOTBETCTBUU C
UHCTPYKUHUSMU TIO BBIMOJHEHHUIO JIAOOPATOPHBIX XUMHYECKHX

OIIBITOB

3.3

ChopMupoBaHHOCTH yMEHUH  IUIAHUPOBATh M BBINOJHATH
XUMHUYECKHH SKCIIEpUMEHT (IIPEBPAILICHHS OPTaHUYECKHX BEIIECTB
IpY HArpeBaHWU, MOJIyYCHUE STHIIEHA U W3YYEHHE €ro CBOWCTB,
Ka4eCTBEHHBIC PEAKIIMM OPTraHMYECKUX BEIIECTB, JEHATYpaIUs
OCIIKOB TpU HArpeBaHWM, IIBETHBIC peaKIuu OCEIKOB) B
COOTBETCTBUM C TMpaBWJIAaMH TEXHUKH O€30MacHOCTH TpHU
oOpalieHny C BEUIECTBAMHU M J1a0OPaTOpPHBIM 00OpYJOBAHUEM;
NPEJCTaBIISTh PE3yJbTaThl XUMUYECKOTO IKCIIEPUMEHTa B (hopMe
3aIllUCH YPAaBHEHHI COOTBETCTBYIOIIUX Peakuid U popMyITupoBaTh

BbIBOAbI HA OCHOBC 3TUX PC3YyJIbTATOB

3.4

CdopMupoBaHHOCTH YMEHUU TMPOBOAUTH  BBIYUCICHUSA IO
XUMHUYECKHMM  ypaBHEHHsAM  (Macchl, 00BEMa, KOJIMYECTBa
UCXOJHOI0 BEIIECTBA WJIM MNPOAYKTAa pEaKUUU MO H3BECTHBIM
Mmacce, 00bEMY, KOJIMYECTBY OJHOIO U3 MCXOAHBIX BELIECTB HIIU

MPOJYKTOB PEAKIUH)

3.5

ChopMupoBaHHOCTH  YMEHUH  KPUTHUECKH  aHAJIM3UPOBATH
XUMHUYECKYI0 HH(POPMAINIO, IOTYIaeMyI0 U3 pa3HbIX UCTOYHUKOB

(cpenctBa MaccoBoii nH(popmanuu, cetb UHTEpHET U ApyTrHUe)




3.6

CdopmMupoBaHHOCTh YMEHHI COOTIOIATH MPaBUIA YKOJIOTHUECKU
1eJIeCO00Pa3HOro MOBEICHUs B OBITY U TPYAOBOH JIEATEIHHOCTH B
LEJSIX COXPAHEHHsI CBOETO 370POBbSl M OKPY)KaroIleld MpUupoIHON
Cpelibl, 0CO3HaBaTh OMACHOCTH BO3/IEUCTBHS Ha )KUBbIE OPTaHU3MBbI
ONpENENEHHBIX  OPraHUYeCKHX  BEIIECTB, IIOHHUMAs  CMBICT
nokazarens [IJIK (mpemenbHO 1mOmycTHMONM  KOHIIGHTpAIlUH),
HOSICHATH ~ Ha  NpUMEpax  CHOocoObl  yMEHbIIEHUS U
NpEeOTBpALIEHUsI WX BPEIHOTO BO3JCHCTBUS Ha OpPraHU3M

YCI0BCKa

11 KIIACC

Koa
NnpoBeps
€Moro
pe3yJbT
aTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTe/ibHOI NPOrPaMMBbI CpeIHero 001ero 0opa3oBaHus

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

1.1

Bilagenue cuctemMoll XMMHYECKHMX 3HAHUM, KOTOpas BKIJIFOYACT:
OCHOBOIOJIATalOIIMe MOHATHA (XMMHUYECKHH 3JIEMEHT, aToM,
JIEKTPOHHAsT 000JI0YKa aToma, s-, p-, d-3JIEeKTPOHHbIE OpOUTANIU
aTOMOB, HMOH, MOJIEKYJIA, BAJIEHTHOCTb, IEKTPOOTPULATEIBLHOCTD,
CTEIICHb OKHUCIICHHs, XUMUYECKasl CBsA3b, MOJIb, MOJISIpHAs Macca,
MOJISIpHBIN 00BEM, KpUCTAIIMYECKash PELIETKA, TUIIbl XUMUYECKUX
peaKiuii (OKHCITUTENBHO-BOCCTAHOBUTEIIBHBIE, 9K30- U
OHJIOTEPMHUYECKHE, pEaKIMd HMOHHOro OoOMEHa), pPacTBOD,
AJIEKTPOJIUTBI, HEAJIEKTPOJIUTHI, HIEKTPOJIUTUYECKAS JUCCOLAALINSA,
OKHUCIIUTENb, BOCCTAHOBHTENb, CKOPOCTb XMMHMYECKOW peakLuy,
XMMUYECKOE  paBHOBECHE); TEOPUM M 3aKOHbl  (Teopus
ANEKTPOJIMTUYECKON Auccounanuu, [lepuogumueckuii 3akon .M.
MenzeneeBa, 3akOH COXpPaHEHUS MaccChl), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUI SA3BIK XUMMH, (DaKTOJIOrMYECKHE CBEIECHUSA O
CBOMCTBAaxX, COCTaBe, IMOJYYEHUU U OE30IaCHOM HCIOJIb30BaHUU
BO)KHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTUYECKOU

JACATCIIbHOCTHU YCJIIOBCKA

1.2

ChopMupoBaHHOCTH YMEHUH BBIABISATH XapakTepHbIC MPU3HAKH U




B3aUMOCBA3b U3YUYCHHBIX HOHHTHﬁ, IMPUMCHATH COOTBETCTBYIOUINC
IOHATHA IIPHU OIHMCAaHHWU CTPOCHUSA U CBOMCTB HCOPTraHNYCCKUX
B€IICCTB U UX npeBpameHI/Iﬁ; BBIABJIATH B3aUMOCBA3b XUMHYECCKUX
3HAHUI C IIOHATHUAMH )51 NpeaACTaBJICHUAMU APyrux

CCTCCTBCHHOHAYYHBIX IPEAMCTOB

1.3

Bnaz[eHHe OCHOBHBIMH MCTOAAMU HAYYHOTI'O IMO3HAHHA BCHICCTB U
XUMHYECKHUX SBJICHUM (Ha6J’II-0I[€HHe, HN3MEPCHUE, JSKCIICPUMCHT,

MOJICIUPOBAHUE)

1.4

CdopMupoBaHHOCTH YMEHUI OMPENEIATh BaJICHTHOCTh U CTEIICHb
OKHCJICHUS XMMUYECKHUX AJIEMEHTOB B COCIMHEHMSX Pa3IMYHOIO
COCTaBa, BHJI XUMHUYECKOW CBSI3M (KOBaJCHTHas, HWOHHAs,
MeTajuIM4ecKas, BOJIOPO/IHAS) B COEUHEHHUSIX, THIL
KPUCTAJUTMUYECKOM PEIIETKH KOHKPETHOrO BellecTBa (aToMHas,

MOJICKYJIApHAs, MOHHAsA, MeTaHHI/I‘leCKaﬂ)

1.5

CdopMUpOBaHHOCTh YMEHUN ONpENeIsITh XapakTep Cpelbl B

BOJHLBIX paCTBOpPAax HCOPraHNMICCKUX COGI[I/IHCHI/II\/'I

1.6

ChopMHpPOBaHHOCTE YMEHHS KIACCH(DUIIMPOBATH XUMHYECKUE
peakIuy MO Ppa3IM4YHbBIM NpU3HaKaM (YUCIy H  COCTaBYy
pearupyromux — BEUIeCTB, TemioBoMy 3ddexry  peaxnuw,
U3MEHEHHMIO CTETNEeHEH OKHUCICHHS JJIEMEHTOB, OOpaTUMOCTH

peaKIuy, y4acTHIO KaTajau3aTopa)

1.7

CdopMUpOBaHHOCTh YMEHHI COCTaBJISTH YPAaBHEHHUS pPEaKIIHiA
pa3IMYHBIX TUIIOB, IIOJIHBIE U COKPAUIEHHBIE YPAaBHEHUS peakUui
MOHHOTO OOMEHA, YUUTHIBas YCIOBUS, IPU KOTOPBIX 3TU PEaKINU

UIYyT A0 KOHLA

1.8

CdopmupoBaHHOCTH YMEHUI MIPOBOUTH peaxiuu,
MOATBEPKIAIOIINE KaueCTBEHHBIN COCTaB Ppa3InYHBIX
HEOPTraHWYECKHUX BEILIECTB, PACMO3HABATh OMBITHBIM MyTEM HOHBI,

IMPUCYTCTBYIOIIMEC B BOAHBIX paCTBOpax HCOPraHMYCCKUX BCIICCTB

1.9

ChopmupoBaHHOCTB YMEHHUU pacKkpbIBaTh CYIIHOCTb
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKUUHd  IOCPEACTBOM

COCTAaBJICHUSA 3JICKTPOHHOI'O 0ajaHca 3THX peaKuHﬁ

1.10

CdopMupoBaHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH

XUMHUYECKON peakluy OT pa3InyHbIX (hakTOpOB

1.11

CdopMUpOBaHHOCTh YMEHUH OOBSCHATH XapakTep CMEIICHUS




XAMHYCCKOI0  paBHOBCCHA B  3aBUCHUMOCTU OT  BHCIIHCTO

BoznericTBus (mpunnun Jle [larense)

O6ma>1 M HCOpraHU4YCCKasa XUMUA

2.1

CdopMHUpOBaHHOCTH YMEHUH pacKpbIBaTh CMBICII
Ilepuoanueckoro 3akona [[.M. MennaeneeBa U 1eMOHCTPUPOBATH

€ro CUCTEMATHU3UPYIOILYI0, O0BSCHUTENIBHYIO U IIPOTHOCTUYECKYIO

byHKIIUN

2.2

ChopMUpOBaHHOCTh YMEHUH XapaKTepU30BaTh dIJICKTPOHHOE
CTpOCHHE AaTOMOB XHMHUYECKHX OJJIEMEHTOB 1—4 mepuoaos
[lepuoauueckoil  cucrembl  XUMHYEeCKHX djeMeHtoB  J[.A.
MenneneeBa, HCHONb3ysd MOHATHS «S-, p-, d-dIEKTPOHHBIC
opOuTamm, «QHEPreTUYECKUE YPOBHIY, OOBSICHATH
3aKOHOMEPHOCTH WM3MEHEHHUS CBONCTB XMMHUYECKUX AJIEMEHTOB U
UX COCIMHEHUW To nepuojgaM u rpynnam [lepuoguueckoit

CHCTeMbI XUMHUUeCcKuX 351emeHToB /.M. MenaeneeBa
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ChopMHUpOBAaHHOCTh yMEHHH XapaKTepU30BaTh (OIMHUCHIBATH)
o0uie XMMUYECKHEe CBOWCTBA HEOPraHMYECKHUX  BEIIECTB
Ppa3InYHBIX KJIaCCOB, MOATBEPKIATh CYILIECTBOBAHHUE
TEHETUYECKON CBS3U MEXKAY HEOPraHMYECKHUMHU BEIIECTBAMHU C

IIOMOIIBIO ypaBHeHI/Iﬁ COOTBETCTBYHOIINX XUMHUYCCKHUX peaKHI/Iﬁ
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CdopMUpOBaHHOCTh YMEHHWH YCTaHABIMBATh IPUHAJICKHOCTD
HEOPraHMYECKUX BEIIECTB IO HX COCTaBy K OINPEACIEHHOMY
KJaccy (rpyrmie) coeAuHEeHuM (MpOCThie BEIIeCTBA — METaUIbl U
HEMCTAJJIbI, OKCH/BI, OCHOBaHHA, KHCJIOTHI, aM(l)OTepHBIe

TUAPOKCH]IBI, COJIH)

2.5

ChopMUpOBaHHOCTH  YMEHUH  HUCHOIB30BaTh  XHUMHYECKYIO
CUMBOJIUKY JUIS COCTaBJIeHUS (OpMyJ BEIIECTB U YpaBHEHH
XUMUYECKUX  PEaklUMi, CHCTEMATHYECKYH0  HOMEHKJIATypy
(IUPAC) u TpuBHaibHble Ha3BaHUSA OTJEIbHBIX HEOPraHUYECKUX
BelecTB (yrapHblid Ta3, YIJEKUCHBIA ra3, aMMHakK, raméHas

HU3BCCTh, HeraméHast HU3BCCTb, IIMTbEBAA COJa, IMPUT U I[pyrI/Ie)

2.6

ChopMHUpPOBAaHHOCTh yMEHHH XapaKTepU30BaTh (OIMHUCHIBATH)
o0uie XMMHUYECKHMEe CBOWCTBA HEOPraHMYECKHUX  BEIIECTB
pa3IMYHbIX KJIACCOB, MOJITBEPKIaTh CYLIECTBOBAHHE
TEHETUYECKON CBSI3U MEX]y HEOPraHUYEeCKHMMH BEIECTBAMHU C

IIOMOIIBIO ypaBHeHI/II;'I COOTBCTCTBYHOIINX XUMHUYCCKUX peaKI_[I/If/'I




2.7

ChopMupoBaHHOCTH ~yMEHWI IUIAHUPOBaTb ¥ BBINOJHATH
XUMHYECKHM SKCIIEPUMEHT (pa3iioKeHHe MepoKCcHIa BOAOpoAa B
INPUCYTCTBUM KaTalu3aTopa, OIpPENEJICHUE Cpelbl pPacTBOPOB
BEILIECTB C IIOMOIIBIO YHUBEPCAIbHOIO WHAMKATOpA, BIIMUSHUE
pa3nuyHbBIX  (AKTOPOB HAa CKOPOCTb XUMHUECKOW pEaKIuH,
peakuu MOHHOrO OOMEeHa, KaueCTBEHHBIE Peakluu Ha cyiabdar-,
KapOOHAT- M XJIOPUJ-AaHHOHBI, HAa KAaTHOH aMMOHUS, pELICHHE
DKCIIEPUMEHTAJIBHBIX  3a7ad 1o Temam  «Mertammey u
«Hemertamib») B COOTBETCTBUM C NpaBUIaMU  TEXHHUKHU
0€30MacHOCTH MpHU OOpallleHUH C BEIIECTBAMU U J1a0OPATOPHBIM
000Opy/OBaHHEM; IPEACTABIATh  PE3YJIbTaThl  XUMHUYECKOIO
JKCIEepUMEHTa B (hopMe 3amUCH YpaBHEHHH COOTBETCTBYIOIIMX

peakuuii ¥ GopMyITUPOBATH BBIBOJIBI HA OCHOBE ITHX PE3y/IhTaTOB

2.8

CdopMupoBaHHOCTh YMEHHI COONIONATH MpaBUIA IOJIB30BAHUS
XUMHUYECKOHN MOCYAO0N U JIabopaTOPHBIM 00OPYOBAHHEM, a TAKXKe
npaBwiia oOpamieHuss C BelleCTBAaMH B COOTBETCTBUU €
UHCTPYKUHUSMU TIO0 BBIIOJHEHUIO J1a00pAaTOPHBIX XUMHUYECKUX

OIIBITOB

2.9

ChopMUpOBaHHOCTh YMEHUH XapaKTepU30BaTh XUMHYCCKHE
IIPOLECCHI, JIEKAIIME B OCHOBE IIPOMBILUICHHOIO IIOJYYEHHUS
CEpHON KHCIIOTBI, aMMHaka, a Takke Cc()OpMHUPOBAHHOCTH
Ipe/ICTaBICHUH 00 001X HAYYHBIX MPUHIUIAX U YKOJIOTUYECKUX

np06neMax XUMHYCCKOI'0 IMMpOMU3BOACTBA

XUMHS U KU3Hb. PacuyéThbl

3.1

CdopMHUpOBaHHOCTH MpeJCTaBICHUI 0 XUMHYECKON
COCTaBJISIIOLIEH €CTECTBEHHOHAYYHOM KapTUHBI MHpa, pPOJHU
XUMUM B TIO3HAHUU SIBIEHUN mNpupoasl, B (HOPMUPOBAHUU
MBIIUICHUSI H  KYJIBTYPBl JHYHOCTH, €€ (yHKIMOHATLHOM
rPaMOTHOCTH, HEOOXOIMMOMN ISl pelIeHHs] TPaKTHYECKUX 3a7a4d U
HKOJIOTHUECKU 0OOCHOBAHHOT'O OTHOIICHUS K CBOEMY 3/I0POBBIO U

MIPUPOAHON cpelie

3.2

CopMUpOBAaHHOCTh  YMEHHMM  KPUTHUYECKH  aHaJIU3UPOBATH
XUMHUYECKYI0 HH()OPMAIIHIO, TTOJTy4aEMYIO U3 Pa3HBIX UCTOYHUKOB

(cpencTBa MaccoBO KOMMYHMKAIUU, ceTh IHTEpHET U Ipyrue)

3.3

CdopmMupoBaHHOCTh YMEHUN COOJIIO/IAaTh MpaBUiia HKOJIOTHYECKU




11€J1€CO000Pa3HOro MOBEIEHUS B ObITY U TPYJOBOU JI€ATEIbHOCTH B
IeTISIX COXPAHEHHs CBOETO 370POBbSI U OKPY)KAIOLIEH HMPUPOTHON

cpenbl

3.4

Oco3HaBaTh ONACHOCTb BO3AECMCTBHUS Ha JKUBBIE OPraHU3MBI
ONpeeNEHHbIX BEHIECTB, MOHMMas cmblci nokazarens [IJIK,
HNOSICHATH ~ HAa  I[pUMEpax  CIOcoObl ~ YMEHBUIEHMS U
IIPENOTBPALICHUsT HUX BPEIHOIO BO3JIEHUCTBHS HAa OPraHU3M

YCIO0BCKa

3.5

ChopMHUpOBAaHHOCTh  YMECHHH  MPOBOJUTH  BBIYUCICHUS C
UCIIOJIb30BAaHUEM TOHATHUS  «MaccoBas JOJsA  BellecTBa B
pacTBope», OOBEMHBIX OTHOLICHHH Ta30B MPU XUMHUYECKUX
peaKknusx, Macchl BEIIECTBA WM OObEMa ra3oB MO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WIH O00bEMY OTHOrO W3
YYaCTBYIOIIMX B PEaKIMH BELIECTB, TEIJIOBOrO 3 deKTa peakiuu
Ha OCHOBE 3aKOHOB COXPAHEHHS MACChl BEUIECTB, MPEBPAILLCHUS U

COXPAaHCHUS SHCPIrUun




HNPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJTACC

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

1

TeOpeTI/I‘leCKI/Ie OCHOBBI OpFaHquCKOﬁ XUMHUHU

1.1

HpenMeT OpFaHquCKOﬁ XUMUH: €€ BO3HHUKHOBCHHUEC, Pa3BUTHE U 3HAYCHUC B
IMOJIYYCHHNH HOBBIX BECHICCTB U MATCPUAJIOB. TeOpI/IH CTPOCHUS OPTraHUYCCKUX

coenunennit A.M. BytnepoBa, €€ OCHOBHBIEC MOJOKEHHS

1.2

CrtpykrypHble (opMynbl OpraHM4ecKkux BemlecTB. ['omoisorus, uzomepusi.
XuMHu4eckasi CBs3b B OPraHUYECKHX COCIUHEHMSIX — OJMHAPHBIC U KpPaTHBIE

cBs3u. [IpencraBiienue o KIacCU(pUKAIMA OPTaHUYECKUX BEIIECTB

1.3

Homenkiarypa ~ opraHuueckux  COeAMHEHUM  (cuUCTeMaTHdeckas) |
TPUBUAJIbHBIC Ha3BAHUS BAKHEUIIUX MPEACTaBUTENICH KJIACCOB OPraHUYECKUX

BEILIECTB

VYrieBoaopoibl

2.1

AJKaHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKHl psan. MeraH u 3TaH —
IIPOCTEHIINE MPEICTABUTENN AIKaHOB: (PU3MUYECKHE U XMMHUYECKHE CBOMCTBA
(peakuM 3aMeIleHUs M TOPEHHA), HaXOXKJIEHHE B IPUPOAE, NOIy4YEeHUE U

IIPUMEHEHHE

2.2

AJKeHBI: COCTaB U CTPOEHHUE, TOMOJOIMUYECKUI psii. DTUIEH M HPOIMICH —
MPOCTEUIINE MPEICTABUTENN AJTKCHOB: (PU3MYECKHEe U XUMHUYECKUE CBOMCTBA
(peakuuy THAPUPOBAHUS, TaJOT€HUPOBAHUS, TUAPATALUU, OKHUCIEHUS U

MOJINMEPU3AIUH ), TOJTyYeHUE U IPUMEHEHHE
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Ankanuensl: Oyragues-1,3 u MmermnOyranueHn-1,3: crpoeHue, BaxHeine
XMMHUYECKHE  CBOMCTBa  (peakuuss  IOJIMMEpHU3aLUN). [Tonyuyenue

CHUHTCTUYCCKOI'O Kay4yKa U PpE3UHBL
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AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHMSI, TOMOJIOTUYECKUN pAll. ALETUIICH
— IPOCTEUIINK TPEICTaBUTENb AJKUHOB: COCTAaB, CTPOEHHUE, (PU3MUECKUE U
XUMHUYECKHE CBOMCTBa  (peakUuu TUAPUPOBAHHUSA, TaJOT€HUPOBAHUS,

rupaTalyy, TOpeHus), oJydeHUE U IPUMEHEHNE

2.5

Apenbl. beH3zon: cocras, cTpoeHue, (U3NUECKHE U XHMHUYECKHE CBOWCTBA
(peakuuy TalIOTeHUPOBAHHMA W HUTPOBAHU), MNOJIyYEHHE W IPUMCHEHHE.
Tomyon: cocraB, cTtpoeHue, GpU3MYECKHe U XUMHUYECKHE CBOMCTBA (peakiuu

raJIOr¢cHUpPOBaHUA U HI/ITpOBaHI/IH), MMOJIY4YCHHUEC U NPUMCHCHHUC. ToxcnIHOCTH




apeHoB. ['eHeTHueckas CBsI3b MEXIY YIJIE€BOJOPOAAMH, NMPUHAMIEKAILIUMU K

Pa3IMIHBIM KJIaCCaM

2.6

IIpuponHble HMCTOYHUKM yIIIEBOLOPOAOB. IlpupoaHslli ra3 W IOIyTHBIE
HedrsHbIe ra3el. Hedth u e€ mpoucxoxkaenne. CriocoObl mepepaboTku HeTH:
[IEPETOHKA, KPEKUHI (TEPMUYECKUM, KaTaauTHUUecKuil), nupoaus. IIpoaykrsl
nepepaboTku He(pTH, WX TNPUMEHEHHE B IPOMBIIUIEHHOCTH M B OBITY.

KameHHbI#1 yroib 1 MpoayKThI €ro nepepadboTKu

KI/IcnopoI[coz[epmamHe OpPraHNn4€CKUC COCINHCHUA

3.1

IIpenenbHble OOHOATOMHBIE CHUPTHL. MeTaHOI M 3TaHOI: CTPOEHUE,
¢bu3nyeckue U XUMHUYECKUE CBOMCTBA (PEeakLMU C AKTUBHBIMU METallJIaMH,
raJJOreHOBOJIOPOJIaMH, TOpPEHHUe), MpUMeHeHHe. BoropolHble CBA3M MEXIy
MOJIEKYJIaMH CIUPTOB. J[efiCTBHE METaHOJIA U 3TaHOJIA HA OPraHU3M YEJIOBEKa.
MHoroaroMHsle  CHUPTBL.  OJTWIEHIVIMKOAbL W  TJIMLUEPUH: CTPOEHUE,
¢bu3nyeckue M XHMMHUYECKHE CBOMCTBa (B3aMMOACHCTBUE CO IIEIOYHBIMU
MeTaJulaMH, KaueCTBEHHAsl peaklusi HAa MHOT0aTOMHbIe cUpThl). [leiicTBue Ha

OpraHu3M 4CJIOBCKaA. HpI/IMeHeHI/Ie NIMOCPUHA U OTUJIICHITIUKOJIA

3.2

denoi: CTPOCHUEC MOJICKYJIbI, (1)I/I3I/I‘16CKI/I6 M XUMHYECKHE CBOICTBA.

Tokcuunocts ¢penona. [lpumenenune gpenona
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Anpneruibl M KeToHbl.  DopManbplerul, aleTalbIETUl: CTPOCHHUE,
duznyeckue W XUMHUYECKHE  CBOMCTBA  (peaklMd  OKHUCICHUS U

BOCCTAHOBJIEHUSI, KAUECTBEHHBIE PEAKIIUH), [IOJyYEHUE U IPUMEHEHHE

3.4

OnHOOCHOBHBIE TIpeieNIbHbIE KapOOHOBBIE KUCIOTH. MypaBbrHas U YKCYCHAS
KHCJIOTBI: CTpO€HHUE, (PU3NYEeCKHe U XUMUYECKHE CBOMCTBA (CBOMCTBA, 00IIMe
JUIS KJlacca KUCJIOT, peakius 3TepuduKalnu), MOITy4eHHE U MPUMEHEHHE.
CreapuHOBass M OJEMHOBAas KHUCJIOTHl Kak MPEACTABUTEIN BBICIIHUX
KapOOHOBBIX KHUCJIOT. Mbla Kak COJIM BBICIIMX KapOOHOBBIX KHCJIOT, HX

MOIOIIIEE NENCTBUE

3.5

Cnoxueie 3(upel Kak MPOU3BOJIHBIE KapOOHOBBIX KHUCIOT. [ 'maponu3
cinoxubix 3¢upoB. Kupbel. T'maponuz sxupoB. [IpumeHenue KHUPOB.

buonornueckas POJIb ) KUPOB

3.6

YrineBoapl:  cocTaB, KilacCUUKalUs  YrJeBOAOB  (MOHO-, IU- U
nonucaxapuapl). [J0Ko3a — MpOCTEHIIME MOHOcaxapua: OCOOSHHOCTH
CTPOCHHS MOJICKYJIbI, (PU3MUECKHE M XHMHUECKHUE CBOWCTBA (B3aMMO/ICHCTBUE
¢ rugpokcuaoMm wMeau(ll), okucieHwe aMMHauHBIM PACTBOPOM OKCHAA
cepebpa(l), BoccTaHOBIIEHUE, OPOKEHUE TITFOKO3bI), HAXOXKICHUE B MIPHUPO/IL,
npUMeHeHne, Ouonorndeckas posib. DortocuHTe3. Dpykro3za Kak H30MEp

rioko3pl. Kpaxman u nesmnonioza kak npupojHble mnoiumepbl. CTpoeHue




KpaxmMajia U LCJUIIOJIO3bI. dusznueckne U XUMHYSCKHE CBOMCTBA Kpaxmajia

(ruaponu3, KaueCTBEHHAS PEeaKIUsl C HOJIOM)

A30Tconep>1<aume OPraHu4€CKUC COCINHCHUA

4.1

AMMHOKHCIOTEI KaK aM(bOTepHBIe OpPraHun4€CKUC COCAUHCHMS. duznyeckue u
XHMHYECKHE CBOMCTBA aMHHOKHCIIOT (Ha IMpUMEpPeC FJII/IHI/IHa). buonornyeckoe

3HAaUYCHUE aMUHOKUCHOT. IlenTumnl

4.2

benku kak nOpupoAHbIE BBICOKOMOJEKYJSIpHbIE coeAuHeHus. llepBuuHas,
BTOpPHUYHAs U TPETHYHas CTPYKTypa OesikoB. XMMHUECKHE CBOWCTBA OEIKOB:

TUJIPOJIN3, I€HATypalusl, KAUeCTBEHHbBIE pEAaKLIUK Ha OeIKu

BBICOKOMOIEKYIISIpHBIE COCIMHEHMS

5.1

OCHOBHBIC HOHATHUS XUMHU BBICOKOMOJICKYJISIPHBIX COCHHHGHHﬁI MOHOMCD,
IIoJIUMEp, CTPYKTYpPHOEC 3BCHO, CTCIICHDb MMoJIMMEpu3aluu, CpE€aHsaA
MOJICKYJIsIpHasd Macca. OcCHOBHEBIE MCTO/JIbI CHUHTC3a BBICOKOMOJICKYJIAPHBIX

COGI[I/IHGHI/Iﬁ — [NoJIMMEpHU3aluAa 1 MOJITUKOHACHCAIUA

5.2

OKCIIEpUMEHTANIBHBIE METOJABl M3y4Y€HHUS BEIIECTB W HUX IPEBPALICHUI:
O3HAaKOMJIGHHE C o0Opa3namMu TPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH,

I1acTMace, Kayuyykos. [lonydeHre CHHTETHUECKOTro KayuyKa U pe3UHbI

11 KIIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHH

1.1

XuUMUYEeCKUN 3eMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
000J10uKa. DHEPreTH4ecKue ypoBHH, IIOyPOBHU. ATOMHBIE OpOUTANIH, S-, -,
d-3nemenTsl. OCOOCHHOCTH paclpesielieHusl 3JIEKTPOHOB MO OpOuTansiM B
aToMax 3JIEMEHTOB TEPBBIX YETHIPEX MEPUOJIOB. DIEKTPOHHAS KOH(UTYpanus

aTOMOB

1.2

[Iepuonnueckuit 3akoH u Ilepuonnuueckas cucreMa XMMUYECKUX JJIEMEHTOB
H.N. MengeneeBa. CBs3p nepuoauyeckoro 3akoHa u llepuomnueckoi
CHUCTEeMBbI XUMUYecKuX 351eMeHTOB [[.M. MeHnzeneeBa ¢ COBpEMEHHOM Teopueit
CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHM M3MEHEHHUS CBONCTB XUMHYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB MO TpynnaM 1

nepruoaam. 3HaueHHe MNEPUOANYICCKOI'O 3aKOHA B pa3BUTHU HAYKH

1.3

Crpoenue BemiecTBa. XHMHUYECKass CBA3b. BHIbI XUMHUYECKOM CBS3U

(KOBaJ'IeHTHaH HEIMOJIsIpHad W IIOJIApHasA, MOHHAasid, MeTaJ'IJ'II/I‘IeCKaﬂ). Hownsr:




KaTHOHBI M aHMOHBI. MexaHH3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMHYECKOU

cBs31 (OOMEHHBIN U JOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3b

1.4

BanenTHOCTSE. :‘)HGKTpOOTpI/IHaTeJ'IBHOCTB. CreneHb OKHCIICHUS

1.5

BemecrBa MOJEKYJIIpHOTO M HEMOJIEKYJSIPHOTO  CTPOCHHs.  3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTBA. [HUIBI KPUCTANIMYECKUX PEIIETOK.
3aBUCHUMOCTh CBOWCTBAa BEUIECTB OT THUIIA KPUCTAJUIMUECKON pEIIETKHU.
[lonarne o gucnepcHbIx cucreMax. MCTHHHBIE M KOJUIOMAHBIE PACTBOPBI.

MaccoBas A0JI1 BEMIECTBA B paCTBOPE

1.6

Knaccuduxanus HEOPraHUYECKUX COCIMHECHU. Homenkiatypa

HEOPTraHNUYCCKUX BEIICCTB

1.7

Xumuyeckass  peaknus. Krnaccudukamuss  XMMHUYECKHX — peaknwii B
HEOPraHWYECKOM M OpraHUYeCKOM XUMHUM. 3aKOH COXPAHEHUS MAaCChI
BEILIECTB, 3aKOH COXPAHEHUS U TMPEBPAIICHUS SHEPrUU INPU XUMUUYECKUX

peaKIusx

1.8

CKOpOCTh peaknuu, e€ 3aBUCUMOCTh OT pa3IMYHbIX (HaKTOPOB

1.9

OOpatumblie peakuuu. XuMHUecKoe paBHoBecue. DaKkTOphI, BIUAIONIIUME Ha

COCTOsAHME XUMHUYecKoro pasHosecus. [Ipunnun Jle [larense

1.10

OnexTponuTHueckas auccouuanus. CuibHble U cinadble anekTponuThl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KHUCNAsl, HEUTpanbHas, IiesouHas. Peakuuu

WOHHOr0 OOMEHa

1.11

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC peakunuun

Heoprannueckas xumust

2.1

Hemerannel. Ilomoxenune HemeramoB B llepuonnueckod  cucreme
xumuueckux aemeHToB .M. MeneneeBa 1 0COOEHHOCTH CTPOEHUS AaTOMOB.
Ou3nyeckue CBOICTBA HEMETAIIOB. AJIJIOTPONHS HEMETAUIOB (Ha MpuMepe

KHCJIOPO/JIa, cephl, hocdopa u yriaepoa)

2.2

XUMUYECKHE CBOMCTBA Ba)KHEHIIMX HEMETA/NIOB (Tajlor€HOB, CEpPbI, a30Ta,
docdopa, yriaepoma W KpeMHHS) H WX COCIUHEHUH  (OKCHIOB,
KHCIJIOPOJICO/ICPKAIIMX KHUCJIOT, BOJOPOJHBIX coeauHeHuit). Ilpumenenue

BOKHEUIIINX HEMETAJJIOB U UX COEIMHEHUN

23

Meramnsl. [lonoxxenne merauioB B Ilepuoanueckoil cUCTEME XUMHUUYECKHUX
anementoB J[.M. MengaeneeBa. OCOOCHHOCTH CTPOCHHS SJIEKTPOHHBIX
ob6oiouek atomoB MeTauioB. OOmue Qu3NUecKre CBONCTBA METAILIOB.

CnuiaBbl METAIJIOB. DJIEKTPOXUMHUYECKUHN Psijl HAIPSXKEHUH METaJJIOB

24

XWMHYECKHUE CBOMCTBA BAXKHEUINIMX METAIOB (HATPUH, KaIHWK, KaJbIIWMH,

MarHuii, aTFOMUHUH, [IUHK, XpOM, JKeJIe30, Meb) U UX coequHeHui. O0mme




CrocoObl MOJyuyeHUst MeTaJIOB. [IpuMeHeHne MeTaioB B OBITY U TEXHHUKE

2.5

T'enernueckas CBA3b HCOPTraHUYCCKUX  BCHICCTB, MPUHAMICKAINIHUX K

Ppas3INIHbIM KJIaCCaM

XUMHUS U KU3Hb

3.1

Ponp xumuun B oOecrieueHUH 3KOJIOTMUECKOM, SHEPreTUUYECKON U MHUILEBOU
0€30MacHOCTH, pa3BUTHUH MeAUIMHBL. [loHSATHE O HaydyHBIX MeTOoJax

ITO3HAHUA BEIICCTB U XUMHNYCCKHUX peaKHI/Iﬁ

3.2

[lpencraBnenus 00 OOmMX HAyyHbBIX HPUHLUIAX  [TPOMBIIUIEHHOI'O
IIOJIy4CHHUSI BAXHEUIINX BelECTB. UelloBEK B MHUpE BEILECTB U MAaTEpPUAJIOB:
BAOKHEUILNE CTPOUTEIBHBIE MaTepualbl, KOHCTPYKLIIMOHHBIE MaTepHUallbl,
KpPacKH, CTEKJIO, KEpaMHKa, MaTepuasbl I JIEKTPOHUKH, HAHOMAaTEpHUaIbI,

OpraHUYeCKHUe U MUHEpaIbHbIe YIOOPEHHS

33

Xumus u 3J0POBBC UYCJIOBCKA: IIpaBUJIa HCIOJb30BaHUA JICKAPCTBCHHBIX
Impemnaparos, IIpaBulia 0€30IacCHOI0 HCIIOIL30BaHUS IpcriapaToB OBITOBOM

XUMHU B HOBC€I[H€BHOI71 KHU3HHU
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