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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo XMMHUM Ha ypOBHE CpelHero oOiero odpa3zoBaHus pa3zpaboTaHa Ha
ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®03 «0O6 obpazoBanuu B Poccuiickoi
Oenepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS (eaepaibHOW 00pa3oBaTeIbHON
nporpaMMmbl  cpeaHero oOmiero ooOpaszoanus (®OII COOQO), mnpeacrtaBiIeHHBIX B
denepanbHOM TOCYAapCTBEHHOM oOpazoBarenbHOM crapmapre COO, ¢ yuérom
Konnenmmmu mnpenomaBaHusi y4eOHOro mpeamera «XHMHS» B 00pa30BaTEeIbHBIX
opranmzanusix Poccuiickoit denepannu, peann3yrolux OCHOBHbIE 00pa3oBaTeNbHbIC
IporpaMMbl, U OCHOBHBIX MOJOXeHUM «CTpareruu pa3BuTHsi BocnuTanus B Poccuiickoi
®denepanuu Ha niepuos 10 2025 roga» (Pacnopsikenue [IpaButensctBa PO ot 29.05. 2015
Ne 996 - p.).

OcHOBY TOJAXO0/IOB K pa3pabOTKe MporpaMMbl MO XHUMHH, K OINPEACICHUIO 00IIen
CTpareruu OOyYeHHMs, BOCIHUTAHUS WU PA3BUTHsI OOYYAIOIIUXCS CPEICTBAMH Y4EOHOIO
npeamera «Xumus» aiig 10—-11 kinaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHLENTyalbHbIE
nosioxeHuss PI'OC COO o B3aMMOOOYCIOBIEHHOCTH LENEH, COAEpKaHUs, PE3YIbTATOB
oOy4eHus 1 TpeOOBaHUM K YPOBHIO TIOJITOTOBKHU BBIMTYCKHUKOB.

XuMHuueckoe o00pa3oBaHUE, TOJYy4aeMOE€ BBITYCKHUKAMU 0011e00pa3oBaTeIbHON
OpraHu3alliy, SBISETCS HEOTHEMJIEMOM YacThl0 HUX 00pa3oBaHHOCTH. OHO CIYXUT
3aBEpUIAIONIUM JTallOM pealn3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KJIFOYEBBIX LIEHHOCTEH, MPUCYIINX LEIOCTHOM CUCTEME XMMHUYECKOTO O0Opa3oBaHus. JTU
[IEHHOCTH KacaloTCsi MO3HAHUS 3aKOHOB MPUPOJbI, (HOPMUPOBAHMS MHUPOBO33PEHUS U
oO1el KyIbTyphl UEJIOBEKA, a TAKXKE IKOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U MPUPOIHOM cpejie. PeanuzyeTcs xumMudeckoe 00pa3oBaHue 00YUYarOIIMXCs Ha
YPOBHE CpeIHEro oO0IIero o0pa3oBaHUsl CPEICTBAMU Y4Ye€OHOTO mpeaMeTa «XUMHS»,
COJIEp’)KaHNE U MOCTPOCHHE KOTOPOTO OMNPENENCHbl B MpOrpaMMe MO XUMHUH C YUYETOM
cnenu@UKy HAyKH XUMUH, €€ 3HaYeHUsl B TTO3HAHUU MPHUPOBI U B MATEPUAIBHON KU3HU
oOmmiecTBa, a Takke C Y4€roM OOIMHMX 1eldedl W MPUHIUIOB, XapaKTepU3YHOMIMX
COBPEMEHHOE COCTOSIHME€ CHCTEMBI CpeaHero ooémiero ooOpasoBanus B Poccuiickoit
denepanum.

XuMHSI Kak DJIEMEHT CHUCTEMbl E€CTECTBEHHBIX HAayK UIpaeT oco0yi poyib B
COBPEMEHHOW NMBWIM3AIMU, B CO3JaHUM HOBOM 0a3pl MaTtepuaabHON KynbTyphl. OHa
BHOCUT CBOW BKJIaJl B (JOPMHUPOBAHUE PAIMOHATIBLHOI'O HAYYHOI'O MBIIIJICHHUS, B CO3JaHUE
LEIOCTHOTO TMPEACTABICHUSI 00 OKpPYXKaIIIEM MHpPE KaK O €JAMHCTBE NPUPOJLI U
YeJioBeKa, KOTOpoe (GopMUpYeTCsl B XMMHHM Ha OCHOBE TOHHUMAHHS BEIIECTBEHHOTO
COCTaBa OKPY KAIOIIEr0 MUpPa, OCO3HAHUSI B3aMMOCBSI3M MEXIYy CTPOCHHEM BEILECTB, UX
CBOMCTBAMHU U BO3MOKHBIMU 00JIACTIMU TPUMEHEHUS.

TecHo B3aUMOJICUCTBYSI C JAPYTMMU €CTECTBEHHBIMHM HayKaMH, XHUMHS cCTalia
HEOTHEMJIEMON YaCThI0 MUPOBOI KYJIbTYpPbl, HEOOXOJUMBIM yCJIOBUEM YCHEUTHOTO TPY/ia
M JKU3HU KaXoro wieHa obmiectBa. CoBpeMeHHasi XMMHUS KaK HayKa CO3UJaTelbHasl, KakK
HayKa BBICOKMX TEXHOJIOTHI HalpaBJieHa HA pelIeHUe TI00aTbHBIX MPOOJIEeM YCTOMYHUBOTO
pPa3BUTUS YEJIOBEYECTBA — CBHIPHEBOM, DHEPreTUUECKOM, MHIIEBON, DKOJIOTHYECKOM



0€30MacHOCTH U OXPaHbI 3JOPOBBA.

B cootBeTcTBUUM ¢ 00mMMMH LIETSIMU ¥ MPUHIAIIAMEA CPEAHETO OOIIeT0 00pa3oBaHuUs
comepxkanue mpeamera «Xumus» (10-11 kmaccel, 0a30BbIi  ypOBEHb H3yYCHHUS)
OPUEHTHUPOBAHO MPEUMYILECTBEHHO Ha OOIIEKYJbTYPHYIO IMOJTOTOBKY OOYYarOMIMXCH,
HEOOXOJUMYIO UM JUIsl BBIPAOOTKH MHUPOBO33PEHUYECKUX OPUEHTHUPOB, YCHEITHOTO
BKJIFOYCHHS B JKM3HB COIIMYMa, MPOJIOJDKEHUS 0Opa30BaHUS B Pa3IMUHBIX O0JIACTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBnsiomuMy npeameTa «XUMHus» sBISoTC 0a30Bble Kypchl — « OpraHndeckas
xuMusi» U «OO1Ias U HeopraHuyeckass XMMHs», OCHOBHBIM KOMIIOHEHTOM COJEp KaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUM MO HEOPTraHUYECKOU XUMUU
(c BKJIIOYEHHMEM 3HAHUU M3 OOIIEe XUMHUM) U OpraHuueckoil xumuu. dDopMupoBaHUE
JAHHOW CHUCTEMBbl 3HAHUW TIPU MIYYCHHH TMpeaMeTa 00ecrnedrMBaeT BO3MOXKHOCTD
PacCMOTpPEHHsI BCEr0 MHOrooOpa3usi BEIIECTB Ha OCHOBE OOIIMX MOHSTUH, 3aKOHOB U
TEOPUN XUMUMU.

Crpyktypa conaepxaHusi KypcoB — «Opranumyeckas xumusi» u «OOmas u
HEOopraHW4ecKas XuMus» chopmMupoBaHa B MporpamMme Mo XMMHUU Ha OCHOBE CHCTEMHOTO
MOX0Ja K M3YUYEHHIO YU4eOHOTO MaTepuaja U 00yCIIOBIIEHa HCTOPUICCKH 0OOCHOBAaHHBIM
pa3BUTHEM 3HAHUW Ha ONpeNeiIEHHBIX TEOpeTHYeCKuX ypoBHiIX. Tak, B Kypce
OpraHUYeCKON XWMHH BEIIECTBA PACcCMATPUBAIOTCA HA YPOBHE KJIACCHUUECKOW TEOpUU
CTPOCHHUSI OPraHMYECKHUX COCAMHEHUM, a TaKke Ha YpPOBHE CTEPECOXUMHYECKUX U
AIIEKTPOHHBIX TMPEJCTaBICHUN O CTpoeHHH BemiecTB. CBeleHUs 00 M3ydaeMblX B Kypce
BEIIECTBAX JalOTCS B Pa3BUTUU — OT YIJVIEBOJOPOJOB JI0 CIIOKHBIX OHMOJIOTHYECKU
aKTUBHBIX coequHEeHM. B Kypce opraHmyecko XuUMHUM TIOJY4alOT pa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOro o00IIero o00pa3oBaHMs TE€PBOHAYAIILHbBIC
MPEACTABICHUS] O XHUMHYECKOW CBSI3W, KJIACCHU(UKAIIMOHHBIX TPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN pEAKIIUH.

[Tox HOBBIM yTJIOM 3peHUS B IIpeAMETe « XUMHUS» 0a30BOTO YPOBHS paccCMaTpUBAETCS
W3YUYEHHBI Ha ypOBHE OCHOBHOI'O OOIIEero oOpa3oBaHUS TEOPETHUUYECKUM MaTepuan u
(aKTOJIOrMYECKHE CBEJICHHS O BEIIECTBAX U XMMHUYECKOW peakuuu. Tak, B YaCTHOCTH, B
Kypce «OOmass u HeopraHWYeCcKas XUMHS» OOy4aromuMcs TPEIOCTaBISETCS
BO3MOXHOCTh OCO3HAaTh 3HAYCHHE MEPUOJAMYECKOr0 3aKOHAa C OOIIETeOPETHUYECKUX U
METO/IOJIOTUYECKUX TO3UIUH, TIIy0Ke MOHATh UCTOPUUECKOE U3MEHEHHE (DYHKIIMI 3TOro
3aKOoHa — OT 00o0maroel 0 00BICHIIOMIEH U MPOrHO3UPYIOLLEH.

Ennnas cucremMa 3HaHMM O BaXKHEHIIWX BENIECTBAX, HMX COCTaBE, CTPOCHUHU,
CBOMCTBaX M MPHUMEHEHHUHM, a TaKXKE O XHUMHYECKHX PEaKIUsX, HX CYIIHOCTU U
3aKOHOMEPHOCTSIX MpOTeKaHus aomnoyiHgercss B kypcax 10 m 11 kjaccoB aneMeHTaMu
COJICp>KaHMs, UMEIOIUMH KYJIbTYPOJIOTUYECKUN W MPUKIAAHOM XapakTep. DTU 3HAHUS
CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBSI3M XMMHUHU C JIPyTMMHU HayKamu, PacKpbIBalOT €&
poJib B TMO3HABAaTENbHOW U MPAKTUYECKOW JEATENbHOCTH YEJIOBEKA, CIOCOOCTBYIOT
BOCITUTAHUIO YBAXKEHMsI K TMPOIECCY TBOPUECTBA B 00JIACTU TEOPUM U TMPAKTUUYECKHX
OPWIOKEHUH XHMHH, TOMOTAalOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOIECTBEHHO U



JUYHOCTHO 3HAYUMBIX MpOOJEMax, CBA3AHHBIX C XHUMHEH, KPUTUUYECKU OCMBICIMBATH
uHGOPMAITIIO U TIPUMEHSTH €€ JJIsl TIOTIOTHEHUS 3HAHUN, PEIICHUS WHTEIUICKTYabHbBIX U
AKCIIEPUMEHTAJIBbHBIX HCCIIEIOBAaTENIbCKUX 3a7ad. B menom coxaepkaHue y4uyeOHOro
npeaMera «XUMHUsS» JaHHOTO YPOBHS M3YYEHHUS! OPUEHTHUPOBAHO HAa (POpMHUpOBAHHUE Y
0o0y4Jaronmxcsi MUPOBO33PEHUYECKON OCHOBBI AJI MOHUMaHUs PUIOCO(CKUX HIIEH, TAKHX
KaK:  MaTepUallbHOE  E€IUHCTBO  HEOPraHMYECKOr0 W OpPraHMYecKoro  Mupa,
OOyCIJIOBIIEHHOCTh CBOMCTB BEILIECTB HMX COCTaBOM W CTPOCHHEM, I103HABAEMOCTh
IPUPOJIHBIX SIBIICHUM MYTEM J3KCIIEPUMEHTA U PEUIEHUS MPOTUBOPEYUN MEKIY HOBBIMU
(dakTaMl M TEOPETUYECKHMMH NPEANOChUIKAMH, OCO3HAHUE POJU XUMHUU B PELICHUU
AKOJIOTMYECKUX MpoOJIeM, a Takxke MNpoOjeM COEpeXeHUsi HIHEPreTUUYECKUX PECYpPCOB,
CBIPbsI, CO3/JaHUS HOBBIX TEXHOJIOTUN U MaTEpUAJIOB.

B mnane pemeHus 3agad BOCIUTAHUS, PAa3BUTHS M COIMAIM3AIUU O0YUYaIOIIUXCS
NPUHATHIE TPOTPAMMOMN 110 XMMHUHU MOJAXOJIbI K ONPEAECICHUIO COAEPKaHUS U MTOCTPOCHUS
npeaMeTa MpeAyCMaTpuBalOT (OPMUPOBAHUE YHHUBEPCAIBbHBIX Y4EOHBIX JEHCTBHIA,
MMEIINX 0a30BO€ 3HAYEHUE IS PA3IMYHBIX BUAOB ACSATENBHOCTU: PEIICHUS IPOOieM,
MIOWCKa, aHanu3a U 00paboTku mHOOpPMAIU, HEOOXOMUMBIX MJIsi MPUOOPETEHUS OMBITA
IIPAKTUYECKOM M HCCIEA0BATENBCKON JIESITEIbHOCTH, 3aHMMAIOUIEH BAXXHOE MECTO B
NO3HAHUU XUMUHU.

B npakTuke nmpenojiaBaHusi XUMUU KaKk HA YPOBHE OCHOBHOT'O 00IIEero o0Opa3oBaHus,
TaK U Ha YPOBHE CpPEAHEro 00IIero oOpa3oBaHHUA, MPH ONPEACICHUH COJEPKATEIbHON
XapaKTepUCTHUKU LIeJIed U3yUeHUs MPeIMETa HallpaBJIE€HUEM MEPBOCTENEHHONW 3HAYUMOCTHU
TPaJAUIIMOHHO TpHU3HAETCA (OPMUPOBAHME OCHOB XUMHUYECKONM HAyKd Kak o01acTu
COBPEMEHHOT'0 €CTECTBO3HAHUS, MPAKTUUYECKON NeATEIbHOCTH YEJIOBEKa M KaK OJHOIO U3
KOMIIOHEHTOB MHPOBOW KyJbTypbl. C METONMYECKONM TOYKH 3PEHHsS] TAKOM MOAXOI K
ONPEIEICHUIO eI N3yUYEeHHsI IPEAMETA SABIISETCS BIOJIHE ONPABIaHHBIM.

CornacHo JaHHOW TOYKE 3pEHHUS TJIABHBIMU LIEJISIMU U3YYECHUS MPEIMETa « XUMHUS)
Ha 6a30BoM ypoBHe (10 —11 ki1.) sIBIISAIOTCS:

e (opMHUPOBAaHHE CHCTEMbl XMMHUYSCKHUX 3HAHUN KaK BaKHEHICH COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpPA, B OCHOBE KOTOPOW JIEKAT KIIFOUEBBIE
NOHATHUS, (PyHIaMEHTalIbHbIE 3aKOHbI U TEOPUU XMMHUHU, OCBOCHHUE SI3bIKa HAYKH,
YCBOEHUE U MOHMMAHHUE CYUIHOCTH JOCTYIHBIX 0OOOIIEHUII MUPOBO33PEHUYECKOTO
XapakTepa, 03HAKOMJICHUE C UCTOPUEN UX Pa3BUTHUS U CTAHOBIICHMUS;

e (QopmMupoBaHue u pa3BUTHUE TMPEJCTABICHUN O HAyYHBIX METOJaX TO3HAHUS
BEIIECTB M XUMHUYECKUX PEaKUUW, HEOOXOAUMBIX UIsl MPUOOPETCHUS] YMEHHM
OPUEHTUPOBATHCA B MHUPE BEIIECTB U XUMUUYECKUX SBJICHUM, UMEIOIIUX MECTO B
IIPUPOJIE, B MPAKTUYECKON U MIOBCEAHEBHON KU3HU;

e pa3BUTHUE YMEHHUU U CIIOCOOOB [EATEIHHOCTH, CBSI3aHHBIX C HAONIOJEHUEM U
OOBSCHEHUEM XUMHUYECKOTO JIKCIIEPUMEHTA, COONIOJACHUEM MPaBHII OE30MacHOTO
oOpallleHHs C BelIeCTBaMHu.

Hapsiny c aTum, conepikaTelibHasi XapaKTepUCTHKa Leled W 3ajady u3yyeHus
IpeAMeTa B IMporpamMMme MO XUMHUU YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU C



HOBBIMU TIPUOPUTETAMH B CHCTeME cpefaHero oobmero ooOpazoBanus. CeroaHs B
OpPEernojaBaHUM XUMHUU B OOJIbIIEH CTENeHW OTAAETCA NPEANOYTeHHE NPAKTHUECKON
KOMIIOHEHTE COJEpKaHUsl OOyueHUs, OPHUEHTUPOBAHHOM Ha IOATOTOBKY BBIMYCKHHMKA
o01reoOpa3oBaTeNbHONM  OpraHW3alluM, BIAJCIONIEr0 HE  Ha0OpoM  3HAHWM, a
(YHKIIMOHATBHON TPAMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSMHU aKTUBHOTO TTOTYYCHHS
3HaHUW U IPUMEHEHUS X B PEAbHOM KU3HU JJIs PEIICHUS MPAKTUYECKUX 3a4a4.

B cBs3u ¢ 3TUM mpu U3ydeHUHU MpeaMera «XUMHUsS» JIOMUHHUPYIOIIee 3HAUCHHE
IpUOOPETAIOT TaKKE LETU U 3a7]a4H, KaK:

amanranus OOydYalIIUXCs K YCIOBUSM JUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
(dopMupoBaHrE WHTEIJICKTYyalbHO PA3BUTON JIMYHOCTH, TOTOBOHM K CaMOOOpa30BaHMIO,
COTPYJIHUYECTBY, CaAMOCTOSITEIbHOMY TNPUHATHIO T'PAMOTHBIX PEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHrEe Y OOy4YarOMIMXCA KIFOUEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHIIUN),
UMEIOIINX YHUBEPCATBbHOE 3HAYCHHWE IJISl PAa3IMYHBIX BHJIOB JESATEIBHOCTH: PEIICHUS
po0JseM, NOUCKa, aHaiau3a U 00paboTku UH(pOpMAaIMU, HEOOXOIUMBIX AJI MPUOOPETEHUS
OTIbITa ACSTENbHOCTH, KOTOPas 3aHUMAET BaXXHOE MECTO B MIO3HAHUM XUMUH, a TAKXKE JIJIS
OLIEHKM C TMO3MLUN HKOJIOTMUYECKON O€30MacHOCTH XapakTepa BIMSHUS BELIECTB U
XUMUYECKUX MPOLECCOB HA OPraHU3M YeJIOBEeKa U MPUPOJAHYIO CPENy;

pa3BUTHE TIO3HABATEIIbHBIX HWHTEPECOB, HWHTEIUICKTYadbHBIX M  TBOPYECKHUX
CIOCOOHOCTEH 00yYarommMxcsi: CHOCOOHOCTH CaMOCTOATEIBHO MPHOOpETaTh HOBBIE
3HaHUSA MO XUMHUU B COOTBETCTBHUHM C >KM3HEHHBIMH NOTPEOHOCTSIMH, HCIOJIb30BaTh
COBpeMeHHbIe MH(OPMAIIMOHHBIE TEXHOJIOTHH JUIsl IOMCKA M aHaliu3a yueOHOM U Hay4YHO-
MOMYJISIPHOW MH()OPMAIIMHA XUMHUYECKOTO COJIEPKaAHUS;

dopmMupoBaHne M pa3BUTHE y OOYYAIOIIMXCS AaCCOIMATHBHOIO M JIOTUYECKOTO
MBIIUICHHSI, HAOII0JATEIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOCHHO
HEOOXOAMMBI, B YAaCTHOCTH, MpPU IUIAHUPOBAHUU U TPOBEACHUM XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCTIUTAaHHE y OO0ydaromuxcs YOeKIEHHOCTH B TYMaHHUCTUYECKON HAMpaBICHHOCTH
XUMUHM, €€ BaXHOW POJIM B PEIICHHH TJOOAIBHBIX MPOOJEM paluOHAIBHOIO
IPUPOJIOTIONB30BAHMUS, TIOMOJIHEHUSI  JHEPreTHYEeCKHX PECypcoB M COXpaHEHUS
IPUPOJTHOTO PaBHOBECHSI, OCO3HAHUSI HEOOXOAUMOCTH OEPEKHOT0 OTHOIICHUS K IPUPOJIE
U CBOEMY 3JIOPOBBIO, a TaAKXKe MPUOOPETEHUS OIbITa UCIIOJIb30BAHUS MMOTYUYEHHBIX 3HAHUN
JUIA TPUHATHS TPAMOTHBIX pEHICHWH B CHUTYyalHsX, CBSI3aHHBIX C XHUMHUYECKUMHU
SBJICHUSIMU.

B yuebGHOM miane cpemaHero oOmiero oOpa3oBaHUS MPEAMET «XUMHs» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MpeaMeTHOM o0nacTi « EcTecTBeHHO-HayUYHbIE PEIMETHI.

OOmree 4YncIO YacoB, OTBEAEHHBIX I W3YYCHHS XUMHH, Ha 0a30BOM ypOBHE
cpeaHero oOiero oopa3zoBanusi, coctarisieT 68 yvacos: B 10 kimacce — 34 ygaca (1 yac B
Henenmo), B 11 kiacce — 34 gaca (1 yac B Hezeno).



COAEPXAHUE OBYUYEHMUS
10 KITACC
OPI'TAHNYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMUM

[Ipenmer opraHuyeckoil XUMHUHU: €€ BO3HUKHOBEHHE, PA3BUTHE W 3HAYCHUE B
MOJIYYE€HHH HOBBIX BEILIECTB U MaTepHuaioB. Teopusi CTpOEHUsI OPraHUuYECKUX COCTMHEHUN
A. M. byrtnepoBa, e€ ocHoBHbIe ToJOKeHHUS. CTpyKTypHbIE (HOPMYJIBI OPraHUYECKUX
BelecTB. ['omosnorus, nzoMepusi. XUMUYECKas CBA3b B OPraHMYECKUX COCIUHEHMSIX —
OJIMHApHBIC U KPaTHBIC CBSI3H.

[IpencraBnenne o kiaccupukanuu OpraHUuecKkux BemecTB. HomeHnknatypa
OpraHUYECKUX COCIUHEHUHN (CUCTEMaTHYecKas) W TPUBUAIbHbIC HA3BaHMS Ba)KHEUIHX
NpEeACTAaBUTEIIEH KIACCOB OPraHUYECKUX BEILECTB.

OKCnepUMEeHTAIbHbIE  METOJAbl  M3Y4Y€HHUs BeIIeCTB M HMX  IpeBpalleHUi:
O3HAaKOMJICHHE C 00pa3laMi OpPraHUYECKUX BEIIECTB M MaTepuajlaMdM Ha MX OCHOBE,
MOJICIUPOBAaHUE MOJIEKYJ OPraHMYEeCKHUX BEUIECTB, HAOIIOJICHHUE W  OINHCaHUE
JEMOHCTPALIMOHHBIX OMBITOB IO MPEBPAIEHUI0 OPTaHUYECKUX BEILECTB MPHU HarpeBaHUU
(rutaBneHue, oOyTJIMBaHUE U TOPEHUE).

Yriesoaopoasl

AJKaHBI: COCTAaB U CTPOCHHE, TOMOJIOTMYECKUM psifl. MeTaH U 3TaH — MpOCTeHIne
MPEACTABUTENN ATKAHOB: (PM3MYECKUE M XUMUYECKHUE CBOMCTBA (pEaKIMy 3aMEIICHUS |
TOPEHMS1), HAXOXKJIECHUE B IPUPOJIE, TOYYEHNUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMUECKUH psii. OTWIEH W NpPONUIeH —
MPOCTEHIINE MPEICTAaBUTENN AKEHOB: (PM3MYECKHE W XMMHUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaJIOTCHUPOBAHUSA, THUApPATAIIMU, OKHUCJICHUS U MOJUMEPU3ALINH),
MOJIyYEHUE U PUMEHEHUE.

Ankanuensl: Oyramuen-1,3 wu  metwnOyrtaauwes-1,3: cTpoeHue, BaKHEHIINE
XUMHUYECKHE CBOMCTBa (peakuus nonuMepusanun). [lonyuyeHne CHHTETUYECKOTO KaydyKa
U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJOTHYECKUU psif. ALETHIEH —
MPOCTEUIITUI TIPEICTAaBUTENb AJKUHOB: COCTaB, CTPOCHHE, (PU3WYECKHEe U XUMHUYECKUE
CBOMCTBA (peaKklyy TUAPUPOBAHUS, TATIOTCHUPOBAHMS, TUIpaTAIlUN, TOPEHHUS ), TOJTyUeHUe
U IPUMEHEHHUE.

Apensbl. beH3on: coctaB, cTpoeHue, (U3NYECKUE U XMMUYECKUE CBOMCTBA (pEeaKluu
raJlor€HUPOBAHUS U HUTPOBAHUA), IMOJYy4YEHUE U NOpuUMeHeHue. Tonyon: cocmas,
cmpoenue, ¢uzuueckue U Xumuueckue CeoUCmMBa (peakyuu 2al02eHUposaHus U
HUMpPOBAanus), noaydeHue u npumeneHue. TOKCMUHOCTb apeHOB. ['eHeTHyeckas CBs3b
MEXy YIIEBOAOPOIaMU, IPHUHAJICKAITUMHU K PA3TUIHBIM KJIACCaM.

[Ipupoanbie UCTOYHUKU YTIAEBOAOPOAOB. [Ipupoansiili ra3 u nomyTHbie HE(TSIHBIC
ra3el. Hedts u €€ nmpoucxoxaenue. CrocoObl nepepaboTku HePTH: IEPETOHKA, KPEKUHT



(TepMUYECKH, KAaTaUTUYECKUW), nUpoiau3. IIpoaykTel mnepepaboTku HePTH, HX
NpUMEHEHHWE B NPOMBIIUICHHOCTH M B ObITy. KamMeHHBIH yroib W OPOAYKTHI €ro
nepepadoTKu.

OKCIEpUMEHTAIBHBIE  METOABl  M3Y4YEHUs BEIIECTB M MX  IPEBpalICHUM:
O3HAaKOMJIEHHE C OOpa3llamu IlacTMacc, KaydyKoB M pe3uHbl, Kojuiekuuu «HedpTe» u
«Yromnb», MOJEIUPOBAHME MOJIEKYJ YIJIEBOAOPOJOB M  TaJOr€HONPOU3BOJIHBIX,
NpOBECHNE MPAKTUUECKON pabOThl: MOMyUEHHUE 3TUIICHA U U3YYEHHE €TI0 CBOMCTB.

Pacuérnele 3anaun.

Bbluucienuss no ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBA
UCXOJHOTO BEIECTBA WM MPOJYKTa PEAKIUU 110 U3BECTHBIM Macce, 00BbEMY, KOJTUYECTBY
OJIHOTO M3 HUCXOJHBIX BEIIECTB WX MIPOYKTOB PEAKLINN).

Kucnopoaconepxamme opranndyeckue CoeAUHEHUS

[IpenenbHble OAHOATOMHBIE CIMPTHI. METaHOJ U 3TAHOJ: CTPOEHUE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBAa (peakuMd C aKTHUBHBIMM METaJIaMU, TalloOr€HOBOJOPOAAMH,
ropeHue), npuMeHeHue. BogopoaHble CBSI3M MEXIy MOJEKyJIaMH COUpTOB. JlelicTBHe
METAHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHoroaroMHble COUPTHI. DTUICHIJIMKOIb U TJIMIEPUH: CTPOEHHUE, (PU3NYECKUE U
XMMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO LICJIOYHBIMU METaNIaMH, KaueCTBEHHas
peakiusi Ha MHOTOaTOMHbIE CHpTHI). JleiicTBue Ha opranu3M uenoBeka. lIpumeHeHue
[JIMLEPUHA U STUIICHTJIMKOJIS.

deHol: CTPOCHHE MOJICKYJIBI, (U3UYSCKHE M XUMHYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenue denona.

Anpaerunbl U kemonwvl. Dopmanbaeruy, aueranbIerul: CTpoeHue, (pU3nYecKue u
XUMUYECKUE CBOMCTBA (PEaKIMU OKUCIEHUS U BOCCTAHOBJICHUS, KAYECTBEHHBIE PEAKIIUN),
MOJIyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeJeNIbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbuHAs M YKCycHas
KHCJIOTBI: CTpOEHUE, (pU3NMuecKre U XMMUYECKHE CBOMCTBA (CBOICTBa, oOLIMe [l Kilacca
KHUCIIOT, peakius 3Tepuukanuun), noryyeHue u npumeHenue. CTeapuHoBasi U OJIEMHOBAs
KHCJIOThl KaK MPEACTABUTENM BBICIIMX KapOOHOBBIX KUCIOT. Mblla Kak COJM BBICIIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JCHCTBHE.

Cnoxuble 3¢upbl Kak MNPOU3BOAHBIE KapOOHOBBIX KHUCJIOT. ['MApPOIN3 CIOMKHBIX
a¢upoB. XKupsl. ['uaponus xkupos. [Ipumenenue xupos. buonoruueckas posb )KUpOB.

VYrieBoapl: cocTaB, KiaacCU(pUKALMSA YriIeBOAOB (MOHO-, IU- U TOJHCAaXapHJbl).
['mroko3a — mpocTeiuii MOHOCaxapua: 0COOEHHOCTH CTPOCHHSI MOJIEKYJIbI, (PU3MUECKUE U
XUMHYECKHE CBOMCTBa (B3auMojeictBue ¢ ruapokcuaoMm Meau(ll), oxucienue
aMMHauHbIM pacTBOpoM okcuaa cepeodpa(l), BoccTaHOBIIEHHE, OpOXKEHHE TIIIOKO3BI),
HaXO0XJEHUE B MPUPOJE, IPUMEHEHUe, Ouonorudeckas poib. Potocunre3. OpykTo3a Kak
U30MEP TIFOKO3BI.

Kpaxman u wmemiono3a Kak nOpupoaHble nojauMepsl. CTpoeHue Kpaxmayia u
nesunoio3bl. du3ndeckue U XMMHUYECKHE CBOMCTBA KpaxMmaia (THApPOJIN3, Ka4eCTBEHHAs
peaxkuus ¢ HOJ0M).




DKCIepUMEHTaIbHBIE METO/Ibl U3YUCHHUS BEIIECTB U UX MPEBPAIEHUN: MPOBEJICHHUE,
HAOJIIO/ICHHUE W OMHUCAHKUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIIUPTOB, KAUECTBCHHBIC
pEeaKIMK OJJHOATOMHBIX CIIUPTOB (OKUCIIeHHE 3TaHoa okcuaoM Menu(Il)), MHOroaToMHBIX
CUpTOB (B3auMoeiicTBUE TiniiepuHa ¢ ruapokcuiom meau(ll)), anprernaos (OkucieHue
aMMHa4HbBIM pacTBOpoM okcuna cepedpa(l) u rumpoxcunom meau(ll), B3aumoneiicTrue
KpaxMaljia ¢ MOJIOM), IIPOBEJCHUE MPAKTUUYECKOM pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnbie 3agaum.

Breruucnenusi mo ypaBHEHHUIO XHMHYECKOM peakuuu (Macchl, 00bEéMa, KOJUYECTBa
MCXOJIHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJIHOTO U3 UCXOAHBIX BEIIECTB UJIU MPOIYKTOB PEAKIIUH).

A3oTcoziepxale OpraHnuecKue COeTMHEHHUS.

AMMHOKHCIIOTBI KaK aM{@OTepHble OpraHuyecKkue coeauHeHus. Duznueckue u
XUMUYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMepe TiuiuHa). buonornyeckoe 3HaueHUe
aMuHOKuUCIOT. [lenTusl.

benku kak mpupoIHbIE BEICOKOMOJEKYJISIpHBIE coeuHeHus1. [lepBuuHasi, BTopuyHas
U TPETUYHAs CTPYKTypa OeIKOB. XUMUYECKHUE CBOMCTBA OCIKOB: TUAPOIN3, ICHATYpPALIUS,
KaueCTBEHHbIE PEAKIIMU Ha OEJIKHU.

DKCIEepUMEHTaIbHBIE METO/Ibl U3YUYEHHUSI BEIIECTB U UX MPEBpPAIICHUN: HAOII0ICHHUE
W ONHUCAaHHWE JIEMOHCTPAIIMOHHBIX OIMBITOB: JEHATypalus OCJKOB MpU HarpeBaHUU,
IIBETHBIC PEAKIIUH OCIIKOB.

BricokoMoJIeKyJISIpHBbIE COeITUHEHUS

OCHOBHBIC TOHSTHS XUMUHM BBICOKOMOJICKYJISIDHBIX ~COEIUHEHHUM: MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHSS MOJIEKYJISIpHAs Macca.
OCHOBHBIE METOABbl CHUHTE3a BBICOKOMOJEKYJSPHBIX COCAUHEHUN — MOJUMEpPU3ALUS U
MOJIMKOHICHCALIHSI.

OKCIIEpUMEHTAIbHbIE ~ METOJbl W3YYEHHsS BEIIECTB MU MUX IPEBPALICHUN:
O3HAKOMJICHHE C O0Opa3laMy NPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MexXnpeaMETHBIX CBSA3EH MPU M3YUYEHHH OpraHuyeckol xumuu B 10
KJIacC€ OCYIECTBIAETCS 4Yepe3 HCIONb30BaHUE KaK OOLIMX ECTECTBEHHO-HAYYHBIX
NOHSATUM, TaK M TOHATHH, SBJISIIOIIUXCA CUCTEMHBIMHM JUISI OTACIBHBIX TPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHbBIE TIOHSTHS: SBJICHUE, HAYYHBIM (DAKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CUHTE3, Kiaccudukaius, NEePUOJUYHOCTb, HAONIOJACHUE, U3MEpPEHHE,
AKCIIEPUMEHT, MOJICJINPOBAHUE.

@dusuKa: mMaTepus, dHEPrusi, Macca, aroMm, JJEKTPOH, MOJIEKYJA, SHEPreTUYECKUn
YPOBEHb, BEIIECTBO, TEIO, OO0BEM, arperaTHoe COCTOSHHE BEIIeCTBA, (U3UUECCKUE
BEJIMYMHBI U €UHULIBI UX U3MEPEHMUS.

buonorus: knerka, opranusm, ouocgepa, 0OMEH BEIIeCTB B OpraHu3Me, POTOCUHTES,



OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKU, yrIeBOAbL, )KUPbI, PEPMEHTHI).

['eorpadusa: MuHepasibl, TOpHBIE MOPOABI, IOJE3HbIE HCKOMAeMble, TOILIUBO,
pPECYPCBL.

TexHomorus: mnuIEBble NPOAYKTHI, OCHOBBl PAallMOHAIBHOTO NUTAHMS, MOIOLIUE
CpElICTBa, JIEKAPCTBEHHbIE U KOCMETHYECKUE MpenapaTbl, MaTEpHaIbl U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckue 0CHOBbI XUMHHU

XUMHUYECKUI 3JIeMEHT. ATOM. SIpo aroma, M30TOMNBL. DJIEKTPOHHAs O00O0JOYKa.
DOHepreTuvyeckue ypoBHHU, MOAYPOBHU. ATOMHBIE oOpOWUTanmu, S-, p-, d- DSIEMEHTHI.
Oco0eHHOCTH pacmpeseleHHs IEKTPOHOB MO OpOUTANISAM B aTroMax 3JIEMEHTOB IMEPBBIX
YEeTBIPEX MEPUOI0B. DIIEKTPOHHAS KOH(PUTYypaLIHsi aTOMOB.

Ilepuonnueckuyt 3akoH u llepuoanueckas cucrema XUMHUYECKUX dyeMeHToB 1. M.
MenneneeBa. CBsi3b NEPUOAUYECKOTIO 3aKOHA M llepmoandeckol CHCTEMBI XMMHUYECKHUX
anemeHnTtoB JI. WM. MenzaeneeBa ¢ COBpEMEHHOW TEOpPUEU CTPOEHHUS ATOMOB.
3aKOHOMEpPHOCTH HM3MEHEHUS CBOWCTB XUMHUYECKHUX DJIEMEHTOB W 00pa3yeMbIX HMU
NPOCTBIX M CIOKHBIX BEHIECTB IO IpynmnaM M IMEpUOJaM. 3HAYEHHUE NEPHUOIUYECKOTO
3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BeniecTBa. XUMHUYECKash CBSI3b. BUIbl XUMUYECKON CBSI3U (KOBAJEHTHAs
HEemoJIApHAsE W TOJSIpHAsl, WOHHAsA, MeTauindeckas). MexaHu3mMbel 00pa3oBaHUs
KOBJICHTHOM XMMHUYECKOU CBs3U (OOMEHHBIM W JOHOPHO-aKIENTOPHBIN). BomopoaHas
CBs3b. BaneHTHOCTh. DneKTpoOTpUIATENbHOCTh. CTENEHb OKUCIEHUA. VIOHBI: KATHOHBI U
AHUOHBI.

BemectBa MOJIEKYJIIDHOTO M HEMOJIEKYJIIDHOTO CTPOEHHUS. 3aKOH IOCTOSHCTBA
COCTaBa BEIECTBA. THUIBI KPUCTAIUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
THUNA KPUCTAJUIMYECKOU PEIIETKH.

[TonATHe 0 aucnepcHbIX cuctemax. VICTUHHBIE U KOJUTOMIHBIE pacTBOpbl. MaccoBas
JI0JIsI BELIECTBA B PACTBOPE.

Knaccudukanus HeopraHmveckux coenuHeHuil. HomeHKIaTypa HEOpPraHHMYeCKHX
BelllecTB. ' eHeTnueckas CBsi3b HEOPraHUMYECKUX BEIIECTB, MPUHAIEKAIIUX K PA3INYHBIM
KJIaccam.

Xumnueckas peakius. Knaccupukanuss XMMUYECKUX PEaKLMii B HEOPTaHUYECKOU U
OpraHMYeCKON XUMHH. 3aKOH COXPAHEHHsS MAacChl BEIIECTB, 3aKOH COXPAaHEHUS U
IIPEBPALLECHUS SHEPTUM TP XUMUYECKUX PEAKIUSAX.

CKopoCTh peakiuu, €€ 3aBUCUMOCTb OT pa3IMuHbIX (pakTopoB. OOpaTUMbIe PEaKUu.
Xummndeckoe paBHOBecue. PaKTOPBI, BIUSIOIIME HA COCTOSTHUE XMMHUYECKOTO PABHOBECHSL.
[Tpyraumn Jle [larense.

DnekTpoiauThdeckas aucconanusa. CuibHBIE M claldble 3yekTposuThl. Cpena



BOJIHBIX PACTBOPOB BEIIECTB: KUCJIAsl, HEUTPpAJIbHAs, IEJIOYHAS.

OKUCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHbIE  METOJbl HW3YYEHHS BEIIECTB MU MX IPEBPALICHUA:
nemoHcTtpauus Tabnun «llepuonuueckas cuctema xumudeckux osnemeHtoB JI. U.
MenneneeBay, U3ydeHUE MOJICNICH KPUCTANIMUECKUX PEIIETOK, HAOMI0ACHUE U OMKMCaHue
JEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OIBITOB (Pa3IoKEHUE TEPOKCHAA BOJOPOJA B
IIPUCYTCTBUM KaTaau3aTopa, OMPEAECICHHE CpelIbl PacTBOPOB BEIIECTB C IOMOLIBIO
YHUBEPCAIBHOTO HMHJIMKATOPa, PEaKIMd HMOHHOTO0 OOMeHa), MPOBEACHHUE MPAKTHUYECKOU
paboThl «BiusiHue pazauyHbIX (aKTOPOB Ha CKOPOCTh XUMHYECKON PEaKIIm.

Pacuérnbie 3amaun.

Pacuérbl Mo ypaBHEHHSIM XMUMHUYECKHX PEaKIHil, B TOM YHUCIE TEPMOXUMHUYECKUE
pacy€Thl, pacu€Thl C UCIIOIB30BAHUEM MOHATHS «MAcCOBas JI0JIs BEILIECTBAY.

Heoprannuyeckasi xumus

Hemeramnel. Ilonoxxenue HemeTtamioB B llepuognueckodl cucremMe XHMMHUYECKHUX
anemeHToB J[. . MeHneneeBa u 0COOEHHOCTH CTpOEHUsI aToMOB. DU3NYECKHE CBOWMCTBA
HEMETAJUIOB. AJUIOTPONHS HEMETauioB (HAa MpuUMepe KHUciIopona, cepbl, ¢ocdopa u
yriiepoaa).

XUMHUYECKHE CBOMCTBA BAXKHEWUIIINX HEMETAIOB (raJOreHOB, Cephl, a30Ta, dhocdopa,
yriepoa W KpPEMHHs])) U HUX COCIUHEHUN (OKCHAOB, KHUCJIOPOJACOJEP AIIUX KHUCIOT,
BOJIOPOJIHBIX COETUHEHUN).

[IprumeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramnel. Ilomoxenune wetaiwioB B Ilepuoandeckoil cucTeME XUMHUYECKHUX
anemeHToB J[. . MenneneeBa. OCOOEHHOCTH CTPOEHHMSI DJIEKTPOHHBIX 000J0UEK aTOMOB
metaioB.  OOmme  gusuueckue  cBoiictBa  MeTayuioB.  CrjlaBel  METaJLIOB.
DNEeKTPOXUMHUYECKHUI Pl HAIPSHKEHUI METAIIOB.

XUMHUYECKUE CBOMCTBA BAXKHEHIIUX METAJUIOB (HATPUM, KaluM, KaJbI[Ui, MarHuu,
ATIOMUHUMN, IIUHK, XPOM, 5KeJIe30, ME/Ib) U KX COCTMHECHH.

OG61ue crocoObl MoaydYeHs: MeTalljIoB. [IpuMeHeHre MeTaioB B OBITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METO/bl M3YUYCHHS] BEIIECTB M HMX MPEBPAIICHUN: U3YUCHUE
KOJUTICKITUU «MeTaJlTbl ¥ CIJIaBbl», 00pa3I[0B HEMETAJUIOB, PEIICHUE IKCTIEPUMEHTAITLHBIX
3ajay, HAONIOJICHWE | OINHMCAHWE JIEMOHCTPAIMOHHBIX U Ja0OpPaTOPHBIX OMBITOB
(B3aUMOJEHCTBUE THAPOKCHUJA QIIOMUHUA C pacTBOpaMHM KHUCJIOT U  IIEJOYeH,
KaueCTBEHHbIE PEaKIIMU Ha KaTHOHBI METAJIJIOB).

Pacuérnble 3anaum.

Pacuéter maccel BemecTBa uin 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi O00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMHM BEIIECTB, Pacu€Tbl MaccChl
(00BéMa, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMU, €CIU OJHO M3 BEIIECCTB HMMEET
IPUMECH.

XuMHUS U KU3Hb

Ponp xuMum B 0OCCIIEUEHHHM DSKOJOTHYECKOM, HSHEPreTHYeCKOM U IHIIECBOM
06e30MacHOCTH, pa3BUTUN MeAUIMHBL. [[OHATHE O HAyYHBIX METO/JAaX MO3HAHUS BEIIECTB U



XUMHUYECKUX PEAKIIUH.

[IpencraBiaenuss 06 0OIMX HAyYHBIX NPUHLMIAX [POMBIIICHHOTO MOJy4YeHHUs
BOKHEUILMX BEILIECTB.

YenoBek B MUpPE BEIIECTB U MAaTE€pUAJIOB: BAXKHEHUIIKME CTPOUTEIIBHBIE MaTEpHAJIbI,
KOHCTPYKIIMOHHBIE MaTEPHUAbl, KPACKH, CTEKJIO0, KEpaMUKa, MaTEpUabl IS dJIEKTPOHUKH,
HAaHOMAaTepHaJlbl, OpraHMYECKHE U MUHEPAJIbHbIC yI0OpEHUSI.

XWMHUS U 340pOBbE YEJIOBEKA: IPABWIIA UCIIOJIB30BAHMS JIEKAPCTBEHHBIX PENapaTos,
npaBujia O€30MaCHOIO HCIIOJIB30BAHMS NpPEnaparoB OBITOBOM XMMHMM B IOBCEIHEBHOMN
KU3HU.

MexnpeaMeTHbIe CBS3H.

Peanuzamus MeXnpeIMETHBIX CBsI3€d MpU H3YYEHHH OOLIe M HEeopraHu4ecKou
xumMuHu B 11 Kilacce OCyIlIecTBIsIeTCsl Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX IIOHATHM, TaKk W IOHATUH, SBILIIOIIMXCA CUCTEMHBIMM JUIS OTIEIBHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOT'0 LIUKIIA.

OO0muMe ecTecCTBEHHO-HAYUYHbIE MOHATHSA: HAay4YHbIA (PaKT, THIOTE3a, 3aKOH, TEOPHUS,
aHaln3, CHUHTE3, KilacCU(PUKAIUA, TEePUOJUYHOCTh, HAOIIOACHHE, HKCIEPHUMEHT,
MOZEIIMPOBAHUE, U3MEPEHUE, SIBIICHUE.

®duznka: MaTepus, SHEPIHsl, Macca, aToM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII,
PaAMOaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKH YpOBEHb, BEILECTBO, TEJO, O0BEM,
arperatHoe COCTOSIHHE BEIIeCTBa, (PU3MUECKHE BETUYMHBI M EIUHUIBI WX H3MEpPEHUs,
CKOpOCTb.

buonorus: knerka, opraHu3M, 3KocucteMa, Onocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTaMUHbI, OOMEH BEILIECTB B OPraHU3MeE.

['eorpadusi: MuHepasnbl, TOpHbIE NOPOJAbI, IOJIE3HbIE MCKOMAEMbIE, TOIUIMBO,
pecypchl.

TexHosorus: XMMHUYECKass IPOMBILIIEHHOCTb, METALUIYPIUs, IPOU3BOJCTBO
CTPOUTEIBHBIX  MAaTEpUAJIOB,  CEIbCKOXO3SMCTBEHHOE  IPOU3BOACTBO,  IHULIECBas
IPOMBIIIJIEHHOCTb, (bapmaneBTHYECKAS IPOMBIIIJIEHHOCTb, ITPOU3BOJICTBO
KOCMETHYECKUX  NpPEnaparoB,  IPOU3BOJACTBO  KOHCTPYKIHOHHBIX  MAaTEpHUAJIOB,
AIEKTPOHHAs IPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VIJIbTATbI OCBOEHMA ITPOI'PAMMEBI 110 XUMHUN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATBI

®OI'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHUSI 00YUYarOIIMMUCS
mporpaMM CpeaHero oOmiero oOpa3oBaHusi (JUYHOCTHBIM, METANpPEAMETHBIM U
npeaMeTHbIM).  HayuHo-meTogumueckoil OCHOBOM Juisi  pa3pabdOTKH  IJIAHUPYEMBIX
pPE3yIbTATOB OCBOCHUS MPOTPAMM CPEIHEro OoO0IIero oOpa3oBaHUs SIBISETCS CHCTEMHO-
NEeATEIbHOCTHBIN MOIXO/I.

B cooTBETCTBUU C CUCTEMHO-AEATENBHOCTHBIM MOJIX0J0M B CTPYKTYPE JTUYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS MpeaMeTra «XUMHUS» Ha YPOBHE cpelHero oOiero oOpa3oBaHUS
BBIJICJICHBI CIIEAYIOLINME COCTABIIAIOIINE:

0CO3HaHHE 00YYAIOIIMMHUCS POCCHMCKON TPaKTaHCKOW WIEHTUYHOCTH — TOTOBHOCTH
K CAMOPAa3BUTHIO, CAMOCTOSATEIIbHOCTH U CAMOOIIPEIETICHHUIO;

HaJIU4YUe MOTUBAIIMU K 00YUCHHUIO;

LIEJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTU HAa OCHOBE
KITFOUEBBIX IICHHOCTEN W UCTOPUUYECKUX TPAIULINNA 0a30BOM HAYKU XUMUH;

TOTOBHOCTh W  CIIOCOOHOCTh  OOYyYarolUMXCsi PYKOBOJICTBOBATHCSI B CBOEH
JEATEBHOCTH 1IEHHOCTHO-CMBICJIIOBBIMU YCTAHOBKAMU, MPUCYLIUMH IEJIOCTHOM CHUCTEME
XUMHUYECKOT0 00pa3oBaHus;

HaJIMYHE TTPABOCO3HAHUS DKOJIOTHUECKOU KYJIbTYPhl U CHOCOOHOCTH CTAaBUTH IEIH U
CTPOUTDH )KU3HEHHbBIE IJIAHBI.

JIMYHOCTHBIE pPE3yJIbTAThl OCBOEHUS MpEAMETa «XHUMHS» JIOCTUTAIOTCS B €AUHCTBE
y4eOHOM W BOCHHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTUUYECKUMU,
COLMOKYJIbTYPHBIMHU, JyXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMA U HJI€alaMHU POCCHICKOTO
TPaKJAHCKOTO OOIIeCcTBa, MPUHATHIMU B OOIIECTBE HOPMaMH U TIpaBUJIaMU TIOBEICHHS,
CIIOCOOCTBYIOIIMMHK ~ TIPOIIECCaM  CaMOIIO3HAHUS, CaMOPA3BUTHUSI U HPABCTBEHHOIO
CTaHOBJICHUSI JINYHOCTH 00YUYaIOIIHUXCS.

JInyHOCTHBIE ~ pE3yJIbTAaThl ~ OCBOEHUS  mHpeamera  «XUMHS»  OTPaKaroT
c(hOpMUPOBAHHOCTh  OMbITa  [O3HABATEIIBHOM UM  NPAKTUYECKOM  JAESATEIbHOCTU
00y4Jaronuxcs Mo peayn3aliii IPUHITHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCJIE€ B YACTH:

1) rpamaaHCKOro BOCIUTAHUSA:

OCO3HaHMsSI OOYYAIOIIMMHUCA CBOMX KOHCTUTYLIMOHHBIX IIpaB M 0OsI3aHHOCTEM,
YBAXKEHUS K 3aKOHY W MPABOIOPSJIKY;

MPEJCTABIICHHS O COLUAJIBHBIX HOpMAaXxX M MpaBUiiaX MEKIUYHOCTHBIX OTHOLIEHUU B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIbHOCTH MPHU CO3JAaHUM Yy4eOHBIX
MIPOCKTOB, PEIICHUH YYEOHBIX W TO3HABATEIBHBIX 3a/1ay, BBIMOJHEHUU XUMHYECKHUX
3KCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTryMEHTHI



APYTUX TPU aHAIIM3€ Pa3IMYHbIX BUJOB YUEOHOU NESTEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIICHUS K UCTOPHUUYECKOMY M HayYHOMY HACJIEIUIO0 OT€YECTBEHHOMN
XUMUMU;

YBa)XEHUS K TIPOIECCY TBOPUECTBA B 0OJIACTH TEOPUH M MPAKTHUECKOTO TPUMEHEHUS
XUMUHU, OCO3HAHHS TOTO, YTO JOCTH)KCHHS HAyKH €CTh PE3yJbTaT JIUTCIbHBIX
HAOJIFOICHHM, KPOTIOTJIMBBIX AKCIIEPUMEHTATBHBIX MOMCKOB, MOCTOSTHHOTO TpyJa YYEHBIX
U TIPAKTUKOB;

MHTEpECAa W T03HABATEJIbHBIX MOTHBOB B MOJYYEHHU M TOCJIEAYIOIIEM aHaIu3e
uHGOPMAITIH O TIEPEAOBBIX TOCTHKCHUSIX COBPEMEHHON OTEUECTBECHHON XMMUM;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOT0 OBE/ICHNUS;

CIIOCOOHOCTH OILICHMBAaTh CHUTYAallMH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHUSMHU, U
IPUHUMATh OCO3HAHHBIC PEIICHHS, OPUCHTHPYSICh Ha MOPAJTbHO-HPABCTBEHHBIC HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJICHUE W TMOCTYNKH CBOWIX TOBAPHUIICH C MO3UIIUN
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCJIEICTBHI 3TUX TTOCTYIKOB;

4) popMHUPOBAHUA KYJbTYPbI 310POBbSI:

NOHUMAaHUS [IEHHOCTEW 310pOBOro M 0e30MmacHoro odpasa *U3HH, HEOOXOAUMOCTU
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOmro/ilennss TpaBWi  Oe30MmacHoro oOpaleHuss C  BelmecTBaMd B OBITY,
MOBCEAHEBHOM JKU3HU U B TPYIOBOM JEATEILHOCTH;

MOHUMaHUsl [EHHOCTH TPaBWJ WHAWBHIYAIbHOTO M KOJUIGKTHBHOTO O€30MacHOro
MOBEJICHUS B CUTYALIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHMWS TOCICACTBUH W HENPUATUS BPEAHBIX MPUBBIYEK (YMOTpeOIeHus
AJIKOTOJIsI, HAPKOTUKOB, KYPEHU);

5) Tpy10BOI0 BOCTIMTAHMSI:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4eOHO-HCCIIEIOBATENBCKON JESITEIbHOCTH,
OOLIECTBEHHO MOJIE3HOW, TBOPUECKOW U JPYTUX BUAX ACSITEIBHOCTH;

YCTAaHOBKM Ha AKTHMBHOE Y4YacTHE B PEIICHHH NPAKTUYCCKUX 3a/1ad COIUATbHOU
HAIPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpEca K MPAKTHUYECKOMY M3yUYEHHUIO Tpodeccuil pa3iuyHoro pojaa, B TOM YHCIIe
Ha OCHOBE NMPUMEHEHHUS MPEAMETHBIX 3HAHUH 110 XUMUH;

YBaXXCHHUS K TPYLy, JIOSIM TPyAa U pe3ybTaTaM TPYJIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY WHIWBHIYATbHOW TPACKTOPUU OOpa30BaHUS,
Oynymeir mnpodeccun W peanu3alid COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U MOTPEOHOCTEN OOLIECTBA;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

SKOJOTMYECKH LeJIecO00pa3HOro OTHOLIEHHWS K TPHUPOAE, KaK HCTOYHUKY
CYIIIECTBOBAHMS KM3HU Ha 3eMIIE;

NOHUMaHUSl  TJHO00ANBbHOTO  XapakKTepa JKOJOTMYECKUX  MpodOsieM,  BIUSHUS



SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOAHON U COLIMATBHOM CPEIbl;

OCO3HAHUS HEOOXOJUMOCTH HCIIOIB30BAHUS JOCTIDKCHUM XUMHUU JJISl PEIICHUs
BOIIPOCOB PAIIMOHAIBHOTO MIPUPOIONIOIb30BAHUS;

AKTUBHOTO HENPUATUS JCUCTBUM, MPUHOCAIIUX BpEI OKPYXKAIOUIECH MPUPOIHOM
cpeie, YMEHHsS MPOTHO3UPOBATH HEOJArOMPUSATHBIE DKOJOTUYECKUE TOCIIEICTBUS
MPEAIPUHUMAEMBIX JEUCTBUM U NTPENOTBPALIATh UX;

HaJIUYUsl Pa3BUTOTO HKOJOTHUYECKOTO MBIIUICHUS, IKOJIOTUYECKON KYJIbTYphI, ONbITA
NEATEIBHOCTH JKOJOTHUYECKOW HAIMpaBJIC€HHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEIbHON, KOMMYHUKATUBHON M COLUAJILHOM MPAKTHUKE, CIOCOOHOCTH W YMEHUS
AKTUBHO MIPOTUBOCTOSThH UI€0I0THU XeModoouu;

7) UEHHOCTH HAYYHOI'0 IO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKW U OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHMS CIeIM(PUKU XUMUU KaK HAyKd, OCO3HaHHS €€ posid B (OPMUPOBAHUU
pallMOHAILHOTO HAY4YHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOIO TpeACTaBiIeHUs 00
OKpY’>KalollleM MHUpPE KaK O €JUHCTBE HPUPOJbI U YEIOBEKA, B IMO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHur Tpo0IeM COXpaHEHHs IPUPOJTHOTO PABHOBECHS,

yOeXXIEHHOCTH B 0CO00M 3HAYMMOCTU XUMHUHU JJIsI COBPEMEHHOMN ITUBUIIM3AIIUN: B €€
TYMaHUCTUYECKON HANpaBIEHHOCTH W BaXXHOW PpOJIM B CO3JaHUM HOBOM 0asbl
MAaTepUAIbHOW KYJIbTYPhI, PEIICHUH TJI00AJIbHBIX MPOOJEM YCTOMYHUBOTO pPa3BUTHUS
YeJI0BEYECTBA — CHIPEBOM, SHEPIreTUUSCKOM, IMUIIEBOM U SKOJIOTHISCKOM 0€30IacCHOCTH, B
Pa3BUTUM MEIUIUHBI, OOECIICUCHHH YCJIOBUM YCICIIHOTO TpyJa U SKOJOTHYCCKH
KOMQOPTHOM KU3HU KXKJIOTO YjieHa 00IIeCTBa;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: TMOHMMAaHUS CYIIHOCTA METOJIOB MO3HAHMSI,
WCIIOJB3YEMbBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH UCIOJIb30BATh MOJy4YaeMbI€ 3HAHUS
JUIsL aHajdu3a M OOBSICHEHUS SIBJICHHUI OKPYXKAIOIMIETO MHpa M MPOUCXOMSIIMX B HEM
W3MEHEHUM, YMEHUS JieiaTh 00OCHOBAHHBIC 3aKJIIOUCHUS] HA OCHOBE HAy4YHBIX (PAKTOB U
UMEIOIIUXCS JaHHBIX C 1IEJIbIO MTOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENIBHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUSA ISl PElICHUS
po0JIeM B pealbHbIX KU3HCHHBIX CUTYaIIHSX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOMN AESTEIbHOCTH;

TOTOBHOCTH U CITOCOOHOCTH K HETPEPHIBHOMY OOpa30BaHUIO U caMO0Opa30BaHUIO, K
AKTUBHOMY TIOJYYE€HHIO HOBBIX 3HAHUW MO XUMHU B COOTBETCTBUM C KU3HEHHBIMU
MOTPEOHOCTSIMU;

UHTEpPECAa K OCOOCHHOCTSM TpyJa B pa3NHUHBIX cdepax npodhecCuoHATbHON

NEATEIIBHOCTH.
METAITPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHbIe pe3yJbTaThl OCBOCHHS YYEOHOTO MpeaMera « XUMHS» Ha YPOBHE
cpeaHero oo1mero 0opa3oBaHus BKIIFOYAIOT:
3HAYHUMBIC TUTSI (dbopMHUpOBaHHUS MHPOBO33pEHUS 00yJaronuxcs



MEXKJUCIUIUVIMHAPHBIE  (MEXKIPEIMETHbIE) OOIEHAYyYHbIE TIOHSATHSA, OTpPaKAIOUIUE
IIEJIOCTHOCTh HAYYHOW KapTUHBI MUpPA U CIICNU(PUKY METOI0B MO3HAHUS, UCIIOJIb3yEMbIX B
€CTECTBEHHBbIX HayKax (Marepus, BELIECTBO, SHEPrus, SIBJICHUE, MPOLECC, CHCTEMA,
Hay4YHBIM (aKT, TPUHIUII, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUS, HCCIeJIO0BaHUE,
HaOII0/IeHNE, U3MEPEHUE, DKCIIEPUMEHT U JIPYTHE);

VHUBEpCaIbHBIC y4eOHBIE JCUCTBUS  (TO3HABaTEIbHBIE, KOMMYHHUKATHBHEIE,
perynsTuBHbBIE), obecreunBaromye GopMupoBanue GyHKIUOHATHLHOM TPAMOTHOCTH U
COITMAIbHON KOMIIETEHIIUA 00yJarOITUXCS;

CIIOCOOHOCTh OOYYAOIIMXCS HUCMOJb30BaTh OCBOCHHBIE MEXKIUCIUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHUE 3HAHUS U YHUBEpCAJIbHbIC yUeOHBbIC NEHCTBUSI B MO3HABATEIHHOW U
COLIMAJIbHOM ITPAKTHKE.

MeranpeMeTHbIe pe3yJbTaThl OTPAKAIOT OBIAJCHUE YHUBEPCATIbHBIMU YYCOHBIMU
MO3HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JCHCTBUSMU.

OBJaieHne YHUBEPCAJILHBIMYU YUeOHBIMY MMO3HABATEIbHBIMU € CTBUSAMM:

1) 6a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOATENLHO (DOPMYIHUPOBATh U AKTyaIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

ONPENEIATh LENU ACATEIbHOCTH, 3aJaBasi mapaMeTpbl U KPUTEPUU UX JOCTHUKECHHUS,
COOTHOCHUTBH PE3yJIbTAThI IEITEILHOCTH C MOCTABICHHBIMU LIEISIMU;

WCIIOJB30BaTh P OCBOCHUU 3HAHUI MPUEMBI IOTHUYECKOTO MBIIIUICHUSI — BBIJICTATh
XapaKTepHbIE IPU3HAKK TOHITUA M YCTAaHABIMBAaTh MX B3aUMOCBS3b, HCIMOJIH30BaTh
COOTBETCTBYIOIIME TOHATHUS JIJIs1 OOBSICHEHUSI OTJICTTbHBIX (DaKTOB U SIBJICHHIA;

BBHIOMpaTh OCHOBAHMS W KPUTEPUM JJIs KiIacCU(HUKAIMKM BEIIECTB M XUMHUYECKHUX
peaKkuui;

YCTaHABJIMBATh MPUYNHHO-CIIECJCTBEHHBIE CBSI3U MEXKY U3y4aeMbIMU SBICHUSIMU,

CTPOUTH JIOTUYECKUE PACCYXICHUS (MHIyKTHBHBIE, JAEAYKTHUBHbBIC, [0 aHAJIOTHH),
BBIBJISAITH 3aKOHOMEPHOCTHM U TPOTHUBOPEUMSI B  PACCMATPUBAEMBIX  SIBIICHUSIX,
dbopMyIIUPOBATh BHIBOABI U 3aKJIIOUCHUS;

MPUMEHAThL B MPOLIECCE TO3HAHMS, UCIOIb3YyEeMble B XUMHUU CHUMBOJIMYECKUE
(3HAKOBBIE) MOJEIH, MPEeOOPa30BBIBATH MOJCIBHBIC MPEICTABICHUS — XUMHUUYECKUN 3HAK
(cMMBOJI) SJE€MEHTa, XUMHUYeckas (opmysia, ypaBHEHHE XHMMHUUYECKOW pEaKIUu — MpHU
pelieHnd y4eOHBIX IMO3HABATENIbHBIX W MPAKTHYECKUX 3a]ad, NMPUMEHSITh Ha3BaHHBIC
MOJICJIbHBIE TMPEJCTABJICHUSI JJIS BBIABICHUS XapaKTEPHBIX IMPU3HAKOB H3y4aeMbIX
BEIIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe McCIeA0BaTEILCKHE NeiiCTBUS:

BJIaJIETh OCHOBAMH METOJ/IOB HAYYHOI'O TIO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUIA;

dbopMynupoBaTh LEIU W 3aJ]aud WCCIETOBAaHUsSI, HCMOJb30BaTh IOCTABICHHBIC W
CaMOCTOSITENIbHO C(POPMYTUPOBAHHBIE BOMPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI I (DOPMHUPOBAHMSI TUTOTE3bI IO TMPOBEPKE MPABUIBHOCTH BBICKA3hIBAEMBIX
CYXKIECHHUM;

BJIaJIETh HaBBIKAMHU CAMOCTOSITEJIBHOTO TJIAHUPOBAHUSI U MPOBEICHUS YUCHUUYECKUX



AKCIIEPUMEHTOB, COBEPIIEHCTBOBATH YMEHHsA HaOMoAaTh 3a XOJOM IpoIllecca,
CaMOCTOSITENIbHO TPOrHO3UPOBATh €TI0 Pe3yJbTaT, (OpMyIUpOBaTh 00OOIICHHS U BHIBOIBI
OTHOCHUTEJIBHO JOCTOBEPHOCTH PE3YJbTAaTOB HCCIIEOBAHMS, COCTaBJISATh OOOCHOBAHHBIN
OTUY€T O TIPOJICTIAaHHOM padoTe;

OpuOOpeTaTh ONBIT YUEHUYECKOW HCCIEOBATEIBCKOM M MPOECKTHON JEATENbHOCTH,
MPOSIBJISITH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOATEIBHOMY MOMCKY METOAOB PELICHHUS
NPaKTHYECKUX 337a4, IPUMEHEHHUIO PA3IMYHBIX METOAOB MTO3HAHUSI.

3) paboTa ¢ uHpopmManmeii:

OPUEHTHPOBATHCS B PA3IWYHBIX HMCTOYHHKAX WHQPOpMAIMU (HAYYHO-TIOMYJIApHAs
AUTEpaTypa XUMHUYECKOIO COJEpkKaHUs, CIpaBOYHBbIE MocoOus, pecypchl MHTepHeTa),
aHAJIM3UPOBaTh MH(GOPMALIMIO PA3IUYHBIX BUIOB U (HOPM MPEICTABICHUSA, KPUTUUECKU
OLIEHHBATH €€ T0CTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

(GbopMyIMpOBaTh 3aMPOCHl U MPUMEHSTH Pa3IMYHBIE METOJBI MPHU MOUCKE U OTOOpE
nHpOpMaIU, HEOOXOAUMOH JIJIs1 BBIMIOTHEHUS yIeOHBIX 3a7a4 ONPEeAeIEHHOTO TUTIA;

npuoOpeTaTh OMBIT  WCIOJNB30BaHHUS  HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U PA3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENILHO BBIOMPATh ONTHUMAIbHYIO (QopMy MpeAcTaBieHUs HHPOpMaAIUU
(cxemsbl, rpadvKu, TUArpaMMbl, TaOJUIIbI, PUCYHKHU U IPYTHE);

UCTIOJb30BaTh HAYUYHBIM S3BIK B KayeCTBE CPEICTBA MpU paboTe C XUMHUYECKOH
uH(popManuen: TpUMEHATh MEXNpeIMETHbIE (PU3NYECKHe U MAaTEMAaTUYECKHUE) 3HAKU U
CUMBOJIBI, (HOPMYIIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISAHOCTH.

OBiajeHue YHUBEPCAJIbHBIMA KOMMYHHUKATUBHBIMH A€HCTBUSIMM:

3a/laBaTh BOIPOCHl MO CYIIECTBY OOCYXKJIaeMOM TeMbl B XOJA€ Juanora W/Wiu
JMCKYCCUH, BBICKAa3bIBaTh WUAECH, (OPMYIHPOBATH CBOM MPENJIOKEHUS OTHOCUTEIHHO
BBITOJIHEHUS [TPEITIOKEHHON 3a/1a4H;

BBICTYNaTh C MPE3CHTAIMEeN pPe3yJbTaTOB IO3HABATEIbHOM  JEATEIBHOCTH,
MOJyYEHHBIX CAMOCTOSTEIHbHO WM COBMECTHO CO CBEPCTHHKAMH IIPH BBITOJHEHUU
XUMHUYECKOTO SKCHEPUMEHTa, HPAKTUYECKON pabOThl MO UCCIEIOBAHHUIO CBOMCTB
M3y4aeMbIX BEILECTB, pealu3aluyd y4eOHOro MmpoekTa U (OopMyJIUPOBaTH BBIBOABI IO
pe3ysibTaTaM MpPOBEAEHHBIX HCCIEIOBAaHUM IMyTEM COTJIAaCOBAHMS MO3ULUN B XOJH€
o0CyX/IeHHsI 1 OOMEHA MHEHUSMH.

OBiaieHHe YHUBEPCAJbHBIMHU PErysiTHBHBIMY JIeCTBUSAMM:

CaMOCTOATENIbHO  IUIAaHUPOBATh M OCYLIECTBJIATH  CBOIO  IO3HABATEIbHYIO
JesITeNIbHOCTD, ONpeessisl € LeNU U 3aJa4l, KOHTPOJIUPOBATh U IO Mepe HEOOXOAUMOCTH
KOPPEKTUPOBATh TMpPEAJIaraeMblii aNroOpuT™M JCUCTBUN NpPU BHINIOJHEHUH YYE€OHBIX U
UCCIIeIOBATENbCKUX 3aJ1a4, BHIOMpaTh HambOoisiee 3P(HEKTUBHBIN CrOCOO WX PEIIeHHs C
y4€TOM TMOYYCHHUS HOBBIX 3HAHUH O BEIIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYLIECTBJISITh CAMOKOHTPOJIb CBOEH JESITEIIbBHOCTH Ha OCHOBE CaMOAaHAIW3a U
CaMOOLICHKH.



HPEIMETHBIE PE3YJIbTATBI

10 KITACC

[IpenMeTHble pe3yabTaThl OCBOEHUS Kypca « OpraHndecKkas XuMHUsD» OTPa)KaroT:

c(OpPMHUPOBAHHOCTh MPEACTABICHUA O XMUMHYECKON COCTaBISAIONIEH €CTeCTBEHHO-
HAy4YHOM KapTUHBI MUpPA, POJM XUMUU B MO3HAHUM SIBIICHUM MPUPOIBI, B POPMUPOBAHUU
MBINUICHUS U KYJIBTYPbl TUIHOCTH, €€ (PYHKITMOHATILHON TPaMOTHOCTH, HEOOXOIUMOM IS
pelIeHus] MPaKTUYECKUX 337a4 U SKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
310pPOBBIO U IPUPOJHOM CpELE;

BJIaJICHUE CUCTEMOU XMMMYECKUX 3HAHUM, KOTOpAsl BKIIOYAECT: OCHOBOIIOJArAOII1e
MOHATUS (XMMHMUYECKHI 3JIEMEHT, aTOM, OJJIEKTpOHHas 000JOo4YKa aroMma, MOJIeKyJa,
BaJICHTHOCTh, JJICKTPOOTPHUIIATEIIBHOCTh, XHMHYECKasi CBsI3b, CTPYKTypHas Qopmyia
(pa3BépHyTas M COKpali€HHas), MOJb, MOJISIPHASE Macca, MOJISIPHBIA O00BEM, YIIIepOaHBIN
ckeneT, GyHKIMOHANbHAs TPpyMNa, paJuKall, U30MepUsi, H30MEPbl, TOMOJIOTUYECKHUI P,
TOMOJIOTH, YIJI€BOJOPOABI, KHUCIOPOX M a30TCOIAEpIKAIUME COCAUHEHUs, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHMS); TEOPUH U 3aKOHBI
(Teopus cTpoeHMsl opraHmyeckux Bemects A. M. BytinepoBa, 3aKOH COXpaHEHUsI MacChl
BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XMMUU; MUPOBO33PEHUECKUE 3HAHUS,
JEeXalMe B OCHOBE NMOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTHM XUMWYECKHUX SIBJICHUU,
(aKTONOTMYECKHE CBEIECHMS O CBOWCTBAaX, COCTaBE, IOJYy4YEHHMH M O€30MacHOM
WCIIOJIb30BAHUM BAKHEWIIMX OpPraHUYECKMX BEUIECTB B OBITY M MPaKTHYECKOU
NEeATEIIbHOCTH YEJIOBEKa,;

cOPMHUPOBAHHOCTh YMEHHMM BBISBISATH  XApAaKTEpHbIE MPU3HAKK  MOHATHIH,
YCTAaHABJIMBaTh MUX B3aMMOCBSA3b, MCIOJB30BATh COOTBETCTBYIOLIME TOHATHS IpU
ONMCAHNU COCTaBa, CTPOCHUS U IPEBPALICHUN OPTaHUYECKUX COEIUHEHNN;

c(OPMHUPOBAHHOCTh YMEHHHM HCIIOJIB30BAaTh XWMHYECKYI) CHMBOJIUKY IS
COCTaBJICHHMSI MOJICKYJISIDHBIX WU CTPYKTYPHBIX (pa3BEPHYTOM, COKpaméHHOU) (opmyn
OpPraHUYEeCKUX BEIIECTB U YPABHEHUM XUMHUUYECKUX PEAKLUHM, U3rOTaBIMBATH MOJIEIHU
MOJIEKYJI ~ OpPraHUYECKMX  BEIIECTB Ul  WUIKOCTpAllMM  MX  XUMHUYECKOIO U
IIPOCTPAHCTBEHHOI'O CTPOCHUS,

c(OPMHUPOBAHHOCT, YMEHHH  YCTAHAaBIMBATh MPUHAJICKHOCTh  U3YYEHHBIX
OpraHUYEeCKUX BEHIECTB IO HUX COCTaBY M CTPOCHUIO K OMpeNeIEHHOMY Kiaccy/Tpylire
COCIMHEHUH  (YIJIEBOJIOPOIbI,  KHUCJIOPOA M  a30TCOJEpKalllue€  COEIMHEHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUs), JaBaTh MM Ha3BaHUA IO CHUCTEMATHUYECKOU
HomeHknatype (IUPAC), a Takke NpHUBOIWTH TpPHUBHAIbHBIE HA3BAHUS OTAEIIBHBIX
OpraHUYECKUX BEIIECTB (PTHIICH, MPONWIEH, alleTWICH, ATUJIEHIJIMKOIb, TJIUIEPHUH,
denon, Qopmanbaerua, aneTanbAeTHi, MypaBbHHAas KHCIOTa, YKCYCHas KHCJIOTA,
OJIEMHOBAas KHUCJIOTa, CTEApUHOBAs KUCIOTA, TIIIOK03a, (PpyKTO3a, Kpaxmal, LEeII0I03a,
TJIMIUH);

c(hOpPMHUPOBAHHOCTh YMEHUS OMPEEIATh BUIbI XUMUUYECKON CBSI3U B OPTaHUYECKHUX



COEIMHEHHUSIX (OIMHAPHBIE U KPATHBIE);

c(OPMHUPOBAHHOCTh  yMEHUS  TMPUMEHATH  TOJOKEHUS  TEOPHUH  CTPOCHUS
opranuveckux BemiecTB A. M. byrtnepoBa nnsi 0ObSCHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBA U CTPOEHHUS; 3aKOH COXPAHEHHS MACChl BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTaB, CTpOeHUE, (U3UYECKHUE U
XMMHUYECKUE CBOMCTBA TUIIWYHBIX MPEICTABUTENIEN PA3JIMYHBIX KJIACCOB OPraHUYECKHUX
BEIIeCTB (METaH, dTaH, dTUJICH, MPONWJICH, alleTUiIeH, OyTaaueH-1,3, metunOyraaueH-1,3,
O€H30J1, METaHOJI, ITAHOJ, ITHJICHIJINKOJIb, TJIUIEPUH, (EHOJI, alleTaIbAeT U/, MypaBbUHAas
U YKCYCHas KHCJOTBHI, IJIFOKO3a, KpaxMmall, ILeJIII0JI03a, aMHUHOYKCYCHas KHCJIOTa),
WJUTIOCTPUPOBATh T€HETUYECKYIO CBA3b MEXIY HUMHM YPABHEHUSMHU COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKINi C HCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOYHUKU YTIIEBOJOPOIHOTO CHIPHS
(HeTh, TPUPOHBINA Ta3, YTOJb), CHOCOOBI UX NEPEPAOOTKH U MPAKTUUECKOE MPUMEHEHUE
IPOJIYKTOB NEPEPadOTKY;

c(hOpMUPOBAHHOCTh YMEHUN MPOBOJUTH BHIUMCICHUS 110 XUMHUUYECKUM YPABHEHUSIM
(Maccel, 00BEMA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM TNPOJAYKTAa PEAKIMH I10
U3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WU MPOAYKTOB
peakIun);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMON 3HAaHMI 00 OCHOBHBIX MeETOAaX
HAay4YHOTO TO3HAHMS, UCMOJb3yeMbIX B XUMHUU NPU HU3yYCHUU BEUIECTB U XUMHUYECKHUX
SABJICHUM (HAOJIOJEHNEe, W3MEpPEHUEe, SKCIEPUMEHT, MOJCIUPOBAHKE), HCIOJIb30BaTh
CUCTEMHbIE XMMHUYECKHE 3HAHUS ISl MPUHATUS PEUICHUA B KOHKPETHBIX >KU3HEHHBIX
CUTYaIlUsX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMECHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHMM COOMIOJaTh TMpaBWa TMOJb30BaHUS XUMHUYECKOU
MOCYI0M 1 JTabopaTopHBIM 000PYIOBAaHUEM, a TAK)Ke TIPaBUIa OOpAIEHUs C BEIECTBAMHU
B COOTBETCTBUU C HHCTPYKIIMSIMH TIO BBITTOJIHEHHIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUI MJIAHUPOBATH U BBIMOJIHATH XUMUYECKUN IKCIIEPUMEHT
(mpeBpalleHus OpraHUYECKUX BEIIECTB IPU HArpeBaHUM, TIOJIyYEHHE STHIICHA U U3yUYCHUE
€ro CBOICTB, KAUECTBEHHBIC PEAKIIUU OPraHUYECKUX BEIIECTB, JICHATYypalus OCJIKOB MpHU
HarpeBaHWM, IIBETHBIE pEAKIMU OCJIIKOB) B COOTBETCTBHU C TMpaBUJIAMU TEXHHUKHU
0e3omacHOCTH TIpU OOpallleHWHd C BelIecTBaMU U J1aO0OpaTOpPHBIM 000PY/IOBAaHUEM,
NPEICTaBIATh PE3YNbTaThl XUMHUYECKOTO SKCIEpUMEHTa B (hOopMe 3alucu ypaBHEHUU
COOTBETCTBYIOIIMX peakiuii U popMyIupOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTaTOB,;

cOPMHUPOBAHHOCTh ~ YMEHHH  KPUTHYECKH  aHAIM3UPOBATH  XUMHUYECKYIO
uHGOPMAITNIO, TTOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB (CpPEACTBA MAacCOBOW HH(OpPMAIINH,
HNHTepHeT u 1pyrux);

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIIOAATh MpaBUJia SKOJOTMYECKU I1eJIeCO00Pa3HOT0
MOBEJICHUSI B OBITY U TPYJOBOM JNESITEIBHOCTH B IIEJISIX COXPAHEHUS CBOETO 3/I0POBbS U
OKpYXamued NOPUPOJHOM Cpeapl, OCO3HABATh OMNACHOCTh BO3JCHCTBUS HA JKHUBBIC
OpPraHU3Mbl ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAasE CMbICT Tokaszarens 11K,
MOSICHAT, Ha TMpUMepax CrocoObl YMEHBIIEHHUS W TPENOTBpAIICHHS HMX BPEIHOIO



BO3JICHCTBUS HA OPTaHU3M YEIIOBEKA;

ig  OOy4YaloIIMXCsl C OTPaHMYECHHBIMH BO3MOXHOCTSMU 3[I0POBBSI:  YMEHHE
NPUMEHATH 3HAHUS 00 OCHOBHBIX JOCTYMHBIX METOJaX MO3HAHMS BEIIECTB U XUMHUECKUX
SIBJICHUU;

JUIA CJETIhIX W CIabOBUIAMIMX OOydYalOIUXCs: YMEHHE HCIOJIb30BaTh peiabeHO-
TOUYCUHYIO cuctemy obo3nadenwuii JI. bpaiins nms 3anucu xumudeckux Hopmy.

11 KIIACC

[IpeameTHbie pe3ynbTaThl OCBOeHMSI Kypca «OOIias U HEOpraHudecKash XUMHs
OTpaXKaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUM: O XMMHUYECKON COCTaBIISIIOLIEH €CTECTBEHHO-
HAy4YHOW KapTHUHBI MHUPA, POJIU XMUMHUH B TIO3HAHUU SIBICHUW TIPHUPOABI, B (HOPMUPOBAHHUH
MBIIIJIEHUS U KYJbTYPbl JUYHOCTH, €€ (QYHKIIMOHATHLHON TPaMOTHOCTH, HEOOXOUMOM /115t
pEelIeHUs] MPaKTUYECKUX 3a7a4 M IKOJOTHYECKH OOOCHOBAHHOT'O OTHOIIEHHUS K CBOEMY
3JI0POBBIO U TPUPOJHOM CPELE;

BJIAJICHUE CUCTEMON XMMHWYECKUX 3HAHHM, KOTOPAsl BKIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, U30TOII, S-, p-, d- 2JIIEKTPOHHBIE OPOUTAIH aTOMOB,
WOH, MOJIEKYJIa, MOJIb, MOJSIPHBIA OOBEM, BaJEHTHOCTH, 3JEKTPOOTPUIATEIHHOCTD,
CTENCHb OKHUCJICHUS, XUMHUYEcKass CBsI3b (KOBaJCHTHAas, HWOHHAs, MeETaJJIMYecKas,
BOJIOPOJIHASA), KpHUCTAJUIMYECKass PEmETKAa, TUIBI XUMUYECKUX peakiui, pacTBop,
ANEKTPOJUTHI,  HEJJIEKTPOJUTHI,  DJIEKTPOJUTHYECKAs  JIUCCOLMAIMUS, OKUCIUTEb,
BOCCTAHOBUTENb, CKOPOCTh XMMHUUYECKON pEeaKlnH, XUMUYECKOE PABHOBECHUE); TEOPUU U
3aKOHBI (TEOpHUsl AJIEKTPOJIUTHUUYECKON nucconuanuu, nepuogudeckuit 3akon [ U.
MenpeneeBa, 3aKOH COXPaHEHHSI MACChl BEILIECTB, 3aKOH COXPAHEHUA W MPEBpAILLCHUS
SHEPruu MPU XUMHYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK XUMUU,
MUPOBO33PEHUYECKHE 3HAHUS, JIeKalllMe B OCHOBE IOHUMAHHMS TPUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKUX SIBIICHUH, (DAKTOIIOTMUECKHE CBEJIEHUS O CBOMCTBAaX, COCTaBeE,
MOJIyYeHUH U 0€3011aCHOM MCIOJIb30BaHUM BaKHEHUIITUX HEOPTaHUYECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMU BBISBIATh XapaKTEpHbIC TMPU3HAKU  TOHATHM,
YCTAaHABJIMBaTh UX B3aMMOCBSA3b, HCIOJIB30BATh COOTBETCTBYIOLIME TOHATUS MpHU
OMMCAaHUH HEOPTaHWYECKUX BEUIECTB U UX MPEBPAILCHUI;

chOpPMUPOBAHHOCTh YMEHHMH  HCIOJIb30BaTh XHWMHYECKYIO CHUMBOJIMKY IS
cocTtaBiieHUus] (OpMYJT BEIIECTB M ypPaBHEHUM XMMHUYECKUX PEaKIUi, CUCTEMaTUYECKYHO
HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIbHBIX HEOPTaHUYECKUX BEIIECTB
(yrapHslii ra3, yriieKUCIblil ra3, aMMHUaK, rai€Hasi U3BeCTb, HETalIEHAs! U3BECTh, TUTHEBAS
coJia, TUPUT U JIpyTHue);

c(hOpMUPOBAHHOCTh YMEHHUU OMNpENesiTh BaJCHTHOCTh M CTENEHb OKHUCJIEHUS
XUMUYECKUX BJIEMEHTOB B COEIUHEHUSIX Pa3IMYHOTO COCTaBa, BUJ XUMHUYECKOW CBS3U
(KkOBaJIeHTHAsl, WOHHAsA, METaJUIMYecKas, BOJIOPOJIHASI) B  COCAUHEHMSX, THUI



KPUCTAUTMYECKON PEmIETKH KOHKPETHOTO BEIIECTBA (aTOMHAasi, MOJEKYJApHasi, MOHHAs,
METaJUIMYECKAs), XapaKTep Cpe/lbl B BOJHBIX PAaCTBOPAX HEOPTAHUYECKUX COEIUHEHHUI;

c(OpPMHUPOBAHHOCTh YMEHHI YCTaHABIWBATh MPHUHAMICKHOCTh HEOPTaHUYECKHUX
BELIECTB [0 HUX COCTaBy K OINpEAeNIEHHOMY KIIACCy/Tpynie COeIMHEHHM (MpOoCThie
BEILIECTBA — META/UIbl M HEMETaJUIbl, OKCHJbI, OCHOBaHHUS, KHUCIOTHI, aM@oTepHbIe
TUAPOKCHUIBI, COTIN);

c(hOpMHPOBAHHOCTh YMEHUU PACKPHIBATH CMBICI Tepuogandeckoro 3akona [ U.
MenneneeBa W JE€MOHCTPUPOBATH €ro CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO H
MIPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh »JJIEKTPOHHOE CTPOCHUE aTOMOB
XUMUYECKUX dJeMeHToB 1—4 mnepuonoB Ilepuoandeckoil CUCTEMBl XHUMHUYECKHX
anemenToB JI. 1. MenpeneeBa, uCNoyb3ys MOHATUS «S-, P-, d-3JEKTPOHHBIE OPOUTAIINY,
«QHEPreTHUYECKUE YPOBHU», OOBICHATH 3aKOHOMEPHOCTH  W3MEHEHHUs  CBOWCTB
XAMUYECKUX JJIEMEHTOB M MX COCAMHEHUW MO mnepuoaaM U rpynmnam lleproamueckou
CHCTEeMBbI XUMHYECKHuX 3jieMeHTOB /. 1. MeHaeneena;

c(hOpPMHUPOBAHHOCTh YMEHUN XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE
CBOMCTBA HEOPraHMYECKUX BEILIECTB PA3JIMUYHBIX KJIACCOB, MOATBEPKAATh CYLIECTBOBAHUE
TEHETUYECKOW CBSI3M MEXKJy HEOPraHWYECKMMH BEIIECTBAMU C MOMOILBK) YpPaBHEHUU
COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIN;

c(hOPMHUPOBAHHOCTh YMEHHS KJIACCU(PUIIUPOBATh XUMHUYECKHE PpEAKIMH  I10
pPa3IUYHBIM MpU3HAKaM (YUCITY M COCTaBY PEarnpylolux BEHIECTB, TEMIOBOMY dhdeKTy
peaKkiiy, U3MEHEHHUIO CTeNeHEH OKHUCIICHUS AJIEMEHTOB, 0OPAaTUMOCTH PEAKIIMH, YYaCTUIO
KaTaJin3aTopa);

c(hOpMUPOBAHHOCTh YMEHUU COCTABISATH YPABHEHUS pEaKIUW pa3IUYHBIX THUIIOB,
MOJIHBIE U COKPAIIEHHBIE YPAaBHEHUSI PEaKlMil HOHHOrO OOMEHa, YYUThIBAsl YCIOBUS, MPHU
KOTOPBIX 3TH PEAKLUU UAYT 0 KOHLA;

c(hOpPMHUPOBAHHOCTh YMEHUI MPOBOIUTH PEAKIIUH, TTOITBEPKIAAIONTNE KaUeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECCTB, PACINO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPAX HEOPraHMYECKUX BEILECTB;

c(hopMHUPOBAHHOCTH YMEHUU PaCKpbIBaTh CYLIHOCTb OKHUCJIUTEIILHO-
BOCCTAHOBHUTEIIBHBIX PEaKIUii MOCPEJACTBOM COCTAaBJICHHs 3JICKTPOHHOro OajlaHca 3THX
peakuuii;

c(hOpMUPOBAHHOCTh yMEHUU OOBACHATH 3aBUCUMOCTH CKOPOCTH XUMHUYECKOU
peakuyu OT Pa3IUYHBIX (PAKTOPOB; XAPAKTEP CMEIICHHUS XHUMHYECKOTO PABHOBECHS B
3aBUCUMOCTH OT BHeIIHEro Bo3aecTBus (mpunnuin Jle [latense);

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTepU30BaTh XMMUUYECKHE MPOIIECCHI, JISKAIIUE B
OCHOBE TMPOMBIIUIEHHOTO TIOJIYYE€HUS CEPHOM  KHUCIOThI, aMMHakKa, a TaKxke
c(hOpMUPOBAHHOCTh MPEACTABICHUNA 00 OOIIMX HAYYHBIX MPUHIUIAX U IKOJOTHUYECKUX
npobJieMax XUMHYECKOTO MTPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUU IMPOBOJUTH BBIUUCICHHS C HUCIOJIb30BAHUEM IOHSATHS
«MaccoBasi JI0Jis BEIIECTBA B PACTBOPE», 00ObEMHBIX OTHOIICHUM Ta30B MPU XUMHUYECKHUX



peakIusax, Macchl BEIIECTBA WM O0OBEMA ra30B IO M3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 yYaCTBYIOIIUX B PEAKIIMU BEIIECTB, TEIJIOBOTO 3(ddekra
peaKkuu Ha OCHOBE 3aKOHOB COXPAaHEHHUs MacChl BEUIECTB, NPEBPALECHUS U COXPaHEHUS
SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHMM COOMIOJaTh TMpaBWa TMOJb30BaHUS XUMHUYECKOU
nocyAoi 1 1a00paTOpHBIM 000pYAOBaHUEM, a TAK)KE MPaBHUia OOpAICHHS C BEIIECTBAMU
B COOTBETCTBUU C HHCTPYKIIMSIMH TIO BBITIOJIHEHHIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUI MJIAHUPOBATH U BBIMOJIHATH XUMUYECKUN IKCIIEPUMEHT
(pazyiokeHre NEpPOKCHAAa BOAOPOJA B MPUCYTCTBUU KaTalM3aTOpa, ONpENeNieHUuEe Cpeibl
pPacTBOPOB BEILIECTB C IMOMOIIBI YHHBEPCATHLHOIO WHJIMUKATOPA, BIUSHUE PA3TUYHBIX
(akTOpOB Ha CKOPOCTh XMMHYECKOW PEAKIINH, PEAKIIMA HOHHOTO OOMEHA, KaueCTBCHHBIC
peakumu Ha cyibdar-, kapOOHAT- W XJOPUI-aHUOHBI, HA KATHOH aMMOHHUS, pEIICHUE
AKCIIEPUMEHTANIBHBIX 3a/1au 1o TeMaMm «Mertamib» 1 «Hemerannbi») B COOTBETCTBHM C
OpaBUJIaMU TEXHUKH O€30MaCHOCTU NpHU OOpalleHWH C BEIIECTBAMU M JIaOOpaTOPHBIM
000pyI0BaHUEM, MIPEJCTABIISTH PE3YIbTAaThl XUMUYECKOTO SKCIIEPUMEHTa B (hopMe 3amucu
YpPaBHEHUH COOTBETCTBYIOIIUX PEAKIHMA W (POPMYIHPOBATH BHIBOJBI HAa OCHOBE ATHUX
pEe3yJbTATOB;

cOPMHUPOBAHHOCTh ~ YMEHHMH  KPUTHYECKM  aHAIUM3UPOBATh  XUMHUYECKYIO
uH(OpMaIHIo, OTYyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpelICTBAa MAaCCOBOM KOMMYHUKAITUH,
WNHTepHeT u 1pyrux);

c(hOpMHUPOBAHHOCTh YMEHHUI COOIIOATh MPAaBUJIA SKOJOTUYECKH IEeTIECO00Pa3HOTO
MOBEACHUS B OBITY M TPYJIOBOM JEATEIHHOCTU B IIENIAX COXPAHEHHS CBOETO 3/I0POBbS U
OKpY’Karolllel MPUPOAHOM Cpelibl, OCO3HABaTh OMACHOCTh BO3JCHCTBHUS Ha KUBBIC
OpraHu3Mbl OMNpPEJEIEHHBIX BEIIeCTB, MOoHUMAas cMbica mokazarens [1JIK, moscHsTh Ha
MpuMepax CcrnocoObl yYMEHBIICHHS W MPEJOTBPAIICHUS UX BPEAHOTO BO3JCUCTBUS Ha
OpraHu3M YEJIOBEKA;

UIsi  O0ydaroIMXCs C OTPAaHUYEHHBIMH BO3MOXXHOCTSMH  370pPOBBS: YMEHHUE
MPUMEHSITh 3HAHUSI 00 OCHOBHBIX JIOCTYIHBIX METOAaX MO3HAHUS BEIIECTB U XUMHUYECKUX
SIBIICHUI;

JUTSL CIICTIBIX W CIIA0OBHUSAIIMX OOYYAIOIMIUXCS: YMEHUE HCIIONIBh30BaTh pebedHO-
TOUEUHYIO cucTeMy ob6o3naueHuit JI. bpaiins ans 3anucu xumuueckux Gpopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

N HanmMeHoBaHHue KoanuecTBo 4acoB
0
pa3aesioB U TEM KontpoanHbie
n/n Bcero P
HpOFpaMM])I paﬁOTbI

Pa3pnen 1. TeopeTnueckue 0CHOBBI OPraHMYECKOl XUMUM

[Ipeamer
OPraHUuYeCKOU
xumuu. Teopus

1.1 CTPOEHUS 3
OpraHUYECKUX
coequHeHHit A. M.
byrneposa

Hroro no pazneny 3

Pa3znea 2. YrieBoaopoanbl

[IpenenvHble
2.1 YIJIEBOAOPOIBI — 2
AJIKaHbI

Henpenenbabie
YIJIEBOJOPOIbL:
2.2 aJIKCHBI, 6
aJIKaJICHBI,
AJIKUHBI
ApomMatudeckue
YIJIEBOJIOPO/IBI

23

IIpakTH4eckue
padoThI

dyeKkTpoHHbIE (LM pPOBbLIE)
o0pa3oBaTe/bHbIE PeCypChl



IIpuponusie
UCTOYHUKU

24 3 1
YTIE€BOAOPOIOB U

uX nepepadoTka

Hroro no pazneny 13

Paznen 3. Kucinopoaconep:kaiiue opranndeckne coeTHHeHUs

3.1 Cnuptel. Genon 3
AJBIeruasl.

10 Kap6oHnoBsie .
KHCJIOTEL

CnoxxHbIe 3(UPBI

33 VYrieBozsl 3 1
Hroro no pazneny 13

Pa3zgea 4. A3oTconepxaiiue OpraHnyeckue coeIuHeHus

AMUHBEL
4.1 AMUHOKHCIIOTEL. 3
benku
Uroro mo pazneny 3

Paspnen S. BeicOkOMOJIEKYISIpHBIE COCUHEHUS

II;mactmaccel.

5.1 2
Kayuyku. Bonokna
Hroro no pazneny 2
OBIIEE KOJIMYECTBO
YACOB I1O 34 2

I[TPOTPAMME



11 KJIACC

N HaumMmeHoBaHHue KoaunuecTBO 4acoB
]

pasiesioB U TeM KonTpoJbHbIe
n/m Bcero

NporpamMmel padoThI

Pa3zpnen 1. TeopeTnueckne 0CHOBbI XUMHU

CrtpoeHune aTOMOB.
[Tepuoanueckuit
3aKOH U
11 [Tepuonnueckas
) cucreMa
XUMHYECKHUX
anemenTtoB J[. U.

Menneneena

CrtpoeHue BeliecTna.
1.2 Mmuoroo6pasue 4
BEIIIECTB

13 XUMHUYECKHUE 6 |
peakuuu

Hroro no paszneny 13

Paznen 2. Heopranuueckasi xumusi
2.1 MerTamisl
2.2 HemeTamner 9 1

CBs13b
23 HEOPraHMYECKUX U
' OpraHMYeCKUuX

BCIICCTB

Hroro no pazgeny 17

IIpakTnyeckue

padoThI

dyeKkTpoHHbIe (LM poBbLIE)
o0pa3oBaTe/bHbIE pecypchl



Paszgea 3. Xumus 4 ;Ku3HbL

3.1 XUMUS U )KU3HDb
Hroro no pazgeny

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34



ITOYPOYHOE INTAHUPOBAHUE

10 KITACC
Ne KosmuecTBo yacos DJIeKTPOHHbIE
Hdara undposbie
Tema ypoka KounTtposbHbie IIpakTnyeckue
/ Bcero H3yYeHUS oOpa3oBaTejibHbIE
padoThI padoThI
n pecypcsl

[IpenmeT opranuueckomn
XUMHH, €€ BOSHUKHOBEHHE, 1
pa3BUTHE U 3HAYECHUE

Teopus cTpoenus
OpPraHUYECKUX COEANHEHUN
A. M. bByrneposa, eé
OCHOBHBIE I10JIOKEHHUS

[Ipencrasnenue o

KJIaCCHU(PUKAITHH

OpPraHUYECKHUX BEIIECTB.
Homenkiatypa 1
(cucremaTuyeckas) u

TpPUBHAIILHBIC Ha3BaHUS
OpraHUYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PSJT

MeraH n 3TaH —
MIPOCTENIINE MPEACTABUTEIN 1
aJIKaHOB

AJIKEHBI: COCTaB U CTPOEHUE,
CBOMCTBA



10

11

12

13

DTWIEH U TPONUIEH —
MpPOCTEHIINE MPEICTaBUTENN
AJIKEHOB

[IpakTuueckas pabora Ne 1.
«ITonyuenue >TreHA U
W3YyYEeHHE €ro CBOMCTBY

Aunkanuensl. byranuen-1,3 u
MeTuinOyTaaueH-1,3.
[TonyueHnue CUHTETUYECKOTO
Kay4dyKa U pe3uHbI

AJKHWHBI: COCTaB U
0COOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH PS/I.
ALIETUJIEH — MPOCTEUIIIHI
MIpeICTaBUTENb aTKUHOB

Brrurcnenus no ypaBHEeHHUIO
XUMHYECKON peaKIuu

ApeHsl: 6€H30:1 U TOTYOJI.
TOKCHYHOCTH apEHOB

I'eneTnueckas CBA3b
YIJIEBOAOPOOB,
MPUHAJICKAINX K
Pa3IMYHBIM KJIaccam
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15

16

17

18

19

20

IIpupoaHbIE HICTOYHUKHU
YIJIEBOAOPOAOB: IPUPOAHBIN
ra3 ¥ onyTHbIE HEPTIHbIE
ra3pl, He()Th U MPOAYKTHI €€
nepepadboTKu

[IpupoaHbIE HICTOUHUKHU
YIJIEBOAOPOAOB: IIPUPOIAHBIN
ra3 1 MOy THbIE HEPTSIHbIE
ras3sl, HeTh ¥ MMPOIYKTHI €€
nepepaboTku

Kontposnbnas paboTta mo
pazzaeny «YTIIEBOIOPOIbD»

[IpenenbHble OTHOATOMHBIE
CIIUPTHI: METAHOJ M STAHOI.
Bomopoanas cBs3b

MHoroaToMHBIC CIIUPTHI:
OTUJICHIJTIMKOJIb U INIMLICPUH

denoi: CTPOCHUC MOJICKYJIbI,
(I)I/ISI/I‘-IGCKI/IG U XUMHNYCCKUC
CBOﬁCTBa, MMPUMCHCHUC

Anpaeruapl: GopManbaerul
U aneTajabaerua. ALeTon
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OIHOOCHOBHBIE TTPE/ICIIbHBIC
KapOOHOBBIE KHCIIOTHI:
MypaBbUHas U YKCyCHas

[TpakTuyeckas padora Ne 2.
«CBoticTBa pacTBOpa
YKCYCHOH KHCIIOTBD»

CreapuHOBas U OJICMHOBAs
KHCJIOTHI, KaK
MPEJCTABUTENN BBICIITHX
KapOOHOBBIX KUCIIOT

Mbru1a Kak COJIM BBICIIUX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlee NelICTBHE

CrnoxxHbie 3(DUpHI Kak
MIPOU3BOJIHBIC KAPOOHOBBIX
KHUCIOT. [ MapoIin3 CII0KHBIX

3¢upoB

XKupsl: rugponus,
NIPUMEHEHHE,
OuosIornvecKas poJib KHUPOB

VYrneBoasl: cOCTaB,
KJIaCCU(PUKAIIHSL.
Baxwuelime npencTaBUTeNu:
TII0K03a, PpyKTO3a,
caxaposa

Kpaxman u nemnronosa kak
[IPUPOJHBIE IOJIUMEPBI



KonrpomnbHas pabora no

79 paszaeny
«Kucnopoaconepxaiue
OPraHUYeCKHUE COCIUHEHUSD)

30 AMMHBI: METHJIAMUH U

AHWJINH

AMUHOKHCIIOTHI KaK
aM(doTepHbIC OPraHUYECKHE

31 COECIUHEHHS, NX
OHOJIOTHYECKOE 3HAUCHHE.
Ilenrtuanl

benku kak npupoHble
32 BBICOKOMOJIEKYJISIPHBIE
COEIMHEHUS

OcHOBHBIE TIOHSTHS XUMHHU
33 BBICOKOMOJIEKYJISIPHBIX
COCTMHEHUN

OCHOBHBIE METOJbI CHUHTE3a
BBICOKOMOJICKYJISAPHBIX

34
coeauHeHui. IlmacTMaccsl,
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO

YACOB I10 [TPOTPAMME

34



11 KJIACC
Ne

Tema ypoka

XUMHAYECKUH DJIEMEHT. ATOM.
DnekTpoHHas KOHPUTYpaIHs
aTOMOB

[Tepuoanueckuii 3aKOH U
[lepuoanueckas cuctema
XUMHYECKHUX 31eMeHTOB /JI. .
MengeneeBa, nX CBSI3b C
COBPEMEHHOM TEOpUEN CTPOCHUS
aToOMOB

3aKOHOMEPHOCTH U3MEHEHHUSI
CBOMCTB XUMHUYECKHUX DJICMEHTOB U
UX COCIMHEHHUH I10 TpyIIaM U
nepuoiaM. 3HaUCHHE
MEePUOIUYECKOT0 3aKOHA U
CUCTCMbI XUMHWUYCCKHNX DJICMCHTOB
.. MenneneeBa B pa3BUTHU
HayKH

Crpoenue BelecTBa. XuMHueckas
CBA3b, eé BUABI; MCXaHU3MbI
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb

KoaunuecTBo yacoB

Beero KonTposabHbie
padoThI
1
1
1
1

IIpakTn4yeckue
padoThI

JlaTa
HU3yUeHust

DJIEeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl
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BaneHnTHOCTS.
DIIEKTPOOTPULIATEITLHOCTb.
Crenens okucieHusa. BemecTsa
MOJIEKYJISIPHOTO 1
HEMOJICKYJISIPHOT'O CTPOCHHS

HOHSITI/IG (0] I[I/ICHepCHI)IX CUCTCMaAx.
I/ICTI/IHHI)IC 1 KOJILIOUJIHBIC
pactBopbl. MaccoBast 1oJist
BEIIIECTBA B pacTBOPE

Knaccudukanus 1 HOMEHKIATypa
HEOPraHWYECKUX COCIMHEHUN.
I'enernueckas cBs3b
HEOPraHWYECKUX BEIIECTB,
Pa3IMYHBIX KJIACCOB

Knaccudukanus XuMHIecKux
peakuyii B HEOPraHU4eCKON 1
OpraHWYECKON XUMHUU. 3aKOH
COXPaHEHHS MacCChl BEILIECTB;
3aKOH COXPaHEHHUs U MPEeBPaLCHUS
SHEPTUM MPU XUMUYECKUX
peaKusax

CxopocTtb peakuun. OOpaTUMBbIC
peakuuu. XuMU4YECKOe
paBHOBeECHE

ITpakTnueckas padora Ne 1.
«BnusgHue pa3nuyHbIX GaKTOPOB
Ha CKOPOCTh XUMHYECKOU
peaknum»
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DIIEKTPONUTHYECKAS
nmuccormanud. IToasarue o
BOZIOpOAHOM Toka3zaTene (pH)
pactBopa. Peakiiuu nOHHOTO
oOMeHa. ['uaponus oprannyecKkux
Y HEOPTaHWYECKUX BEIIECTB

OKHCIUTEIBHO-
BOCCTAHOBUTEIIHHBIC PCAKIIHH.
[Tonsitue 06 seKTpoIU3E
pacIuIaBoB U PaCTBOPOB COJICH

KonTponbaas paboTa mo pazueny
«Teopernueckre OCHOBBI XUMHI

MeTtannel, UX IMOJIOKEHHE B
[Tepuoanueckoii cucreme
XUMHYECKHUX 31eMEeHTOB /JI. .
MenzeneeBa 1 0COOCHHOCTH
cTpoeHus atoMoB. O01IHe
(du3HYeCKre CBOMCTBA METAINIOB

CrnaBbl METaIOB.
DAEKTPOXUMHUYECKUN PSIT
HANPSDKEHUH METAJIOB

XHUMHUYECKHE CBOMCTBA
BaKHEHIIINX METaJuIOB (HaTpHil,
KaJIni, KaJIbI[iii, MarHui,
ATIOMHUHHK ) U UX COCTMHCHUMA

XUMHYECKUEe CBOMCTBA Xpoma,
MEIU U UX COECIUHEHUN

XuMHJecKre CBOMCTBA IIMHKA,
J)Keae3a U UX COeUHEHUN
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[TpakTuyeckas padora Ne 2.
"Penienne 3KCIepUMEHTAIBHBIX
3aja4 1o reme «Mertamuibn"

HCMCTaJ'IJ'II)I, X IIOJIOKCHHUC B
Ilepnonnueckoi cucreme
XUMHYECKHX 3y1eMeHToB []. 1.
MenpeneeBa 1 0COOEHHOCTH
CTPOCHHMS aTOMOB

Pu3nvecKre CBOMCTBA
HEMETAJUIOB. AJUIOTPONHS
HEMETaJUIOB (Ha IpuUMepe
KHCJIOpOJIa, cepbl, hocdopa u
yraepoaa)

XHUMHYECKHE CBOMCTBA raJIOTCHOB,
Cepbl U UX COCTMHEHUI

XHUMHYECKHE CBOMCTBA a30Ta,
docdopa 1 Ux coeqMHEHUIA

XUMHYECKHE CBOMCTBA yIyiepo/a,
KPEMHUS ¥ UX COCTUHEHHMA

[IpuMmeneHne BaxHEUIINX
HEMETAIIJIOB U UX COEIMHEHUN

0O000111eHHE U CUCTEMATU3ALMS
3HaHUH 110 Teme «HeMeTanably».
Brrunciienus 1o ypaBHEHUSIM
XUMHUUYECKUX PEAKIIUHN U
TEPMOXUMHUYECKHUE PACUETBI
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[TpakTuyeckas padora Ne 3.
«PemeHne 3xkcrepruMeHTalbHbIX
3aj1a4 o reme "Hemeramnbl"»

KonTponbhas pabota mo temam
«Metamis 1 «HemeTaiuis

HeopraHquCKHe " OpraHU4YCCKUC
KHUCJIOTHI. HCOpF AHHUYCCKHE U
OpTraHN4YC€CKUC OCHOBAHUA

AM@doTepHbIe HEOpraHUYeCKHE U
OpraHUYEeCKHUE COEIUHEHUS.
I'eneTnyeckas CBA3b
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

Posp xumuu B o0ecrieueHnn
AKOJIOTMYECKOM, SJHEPTreTUIECKON U
MUIIEBON O€30MMaCHOCTH, Pa3BUTUU
MEIUIIMHBI

[IpencraBnenust 06 00mMUX
HAyYHBIX MPUHIIUIIAX
MIPOMBIIIICHHOTO MOJTYYeHUS
Ba)KHEUIIINX BEIIECTB

YenoBek B MUPE BELIECTB U
MaTepHaoB

XHUMHA U 300pOBbE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34



YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI 111 YUEHUKA

METOIUYECKHUE MATEPHUAJIBI JI YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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