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HOACHUTEJIBHASA 3AIIUCKA

[IporpaMma 1O XUMUM Ha YpPOBHE CpeaHEro ooOmero oOpa3oBaHUs
paspaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
obpaszoBanuu B Poccuiickoit deneparuny», TpeboBaHUN K pe3ysibTaTaM OCBOCHUS
denepanbHON 00pa30BaTENBHOM MPOrpaMMbl CpeAHEro o0I1ero o0pa3oBaHUs
(®OIT  COO), npencraBieHHblx B DenepallbHOM  rOCYJIapCTBEHHOM
oOpaszoBarenbHoM ctagapre COO, c¢ yuérom Konnenmuu mnpenoaaBaHus
y4eOHOTO TpeaMera «XuMus» B oOpa3oBaTeIbHBIX opraHuzanusx Poccuiickoit
Odenepany, peadu3yOUIMX OCHOBHBIE 00pa3oBaTeibHbIE MPOTPaMMbl, U
OCHOBHBIX TNOJNOXKEeHUN «CTparernu pa3BuTHs BocnuTaHuss B Poccuiickoin
Oenepanuu Ha nepuon Ao 2025 roma» (Pacnopsbxkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJXO0JI0B K pa3pabOTKe MpPOrpaMMbl MO XUMHUHU, K OMNPEIEICHUIO
oO1el cTpareruu 00y4eHusl, BOCIIUTAHUS U PA3BUTHUSL 00YUAIOLIUXCS CPEeICTBAMU
yaeOHoro npeameta «Xumus» aist 10—11 kmaccoB Ha 6a30BOM YPOBHE COCTABHIIN
koHuenryanapHble nojoxeHuss ®I'OC COO o B3auMOOOYyCIIOBIEHHOCTH LIEJIEH,
COJICp)KaHUsI, PE3yJIbTaTOB OOy4YeHUs U TpeOOBaHMN K YPOBHIO MOIATOTOBKHU
BBIITYCKHUKOB.

XHWMHYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111e00pa3oBaTEIbHON OpraHU3alluK, SBISETCS HEOThEMJIEMOM YacThlO HX
oOpazoBaHHocTH. OHO CHYXHT 3aBEpIIAIOIIMM 3TallOM peaju3aluu  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YPOBHE KIIOUEBBIX I[EHHOCTEH, MPHUCYIINX
[IEJIOCTHOW CHCTEME XHUMHUYECKOro oOpa3oBaHUS. OTH LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYIbTYpPHI
YeJIOBEeKa, a TakKKe DJKOJOTMYeCKH OOOCHOBAHHOIO OTHOILEHHS K CBOEMY
3I0POBBI0O M TpUPONHOW cpene. Peamusyercs xumuueckoe oOpa3oBaHHE
oOydJaromuxcs Ha YpOBHE CPETHETO OO0IIero o0pa30BaHUs CPEACTBAMH y4EOHOTO
npeaMera «XUMHs», COJEpKaHUE M TOCTPOCHHE KOTOPOro OIpEAENICHbl B
nporpaMme Mo XMMHHM € YYETOM CHEeUM(pUKH HAyKHM XUMHH, €€ 3HA4YeHHUS B
MO3HAHUM TIPUPOJIBI U B MaTepUAIbHOM KMU3HU OOIIECTBA, a TaKXkKe C Y4ETOM
o0lMX [ened M MNPUHLMIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpesiHero obiiero oopasoBanus B Poccuiickoii denepainuu.

XUMHSI KaK AJIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOyI0 POJib B
COBPEMEHHOW NMBWIM3AIMUA, B CO3JAaHUU HOBOWM 0a3bl MaTEpUATLHOW KYJIbTYPHI.
Omna BHOCHUT CBOI1 BKJIaJ B (GOPMHPOBAHUE PALlMOHAIBHOTO HAYYHOTO MBIIIICHUS,

B CO3JaHUE IEJIOCTHOTO NPEACTABICHUS 00 OKpYXaloleM MUPE Kak O €IUHCTBE
OPUPOJBI U 4YeJIOBEKa, KOTOpoe (HOpMUPYETCS B XMMHUU HAa OCHOBE IMOHUMAaHUS
BELIECTBEHHOI'O0 COCTaBa OKPY’KAOIIEr0 MHPA, OCO3HAHMS B3aWMOCBSI3U MEXIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXKHBIMH O0JIACTSIMU IPUMEHEHUS.
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TecHO B3aMMOJAEHCTBYSl C JIPYTMMHM €CTECTBEHHBIMM HAayKaMH, XUMHUS CTana
HEOTHEMJIEMOMN YacThI0 MUPOBOM KYJIbTYPhl, HEOOXOJUMBIM YCIOBUEM YCIEITHOTO
Tpylla ¥ KM3HU Kaxaoro ujeHa oOmectBa. CoBpeMeHHass XUMHA KaKk Hayka
co3ujaTenbHas, KaKk HayKa BBICOKMX TEXHOJIOTMII HampaBjieHa Ha peLIeHue
IJI00aNbHBIX MPOOJIEM YCTOMYMBOTO pa3BUTUS YEJIOBEUECTBA — ChIPHEBOIA,
AHEPTreTUYECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MacCHOCTH U OXPaHbI 3/I0POBbSI.

B cootBercTBUM ¢ OOMMMM LEISIMH U NPHUHIMUIAMH CPEIHEro OOIIEro
oOpa3zoBaHus coaepkanue npeamera «Xumus» (10-11 kiaccel, 6a30BbIi ypOBEHb
U3YYEHUs1) OPUEHTUPOBAHO PEUMYILIECTBEHHO Ha OOILEKYJIbTYPHYIO OJTOTOBKY
oOyyaronuxcsi, HEOOXOJAUMYI) WM JJisi  BBIPAOOTKM MHUPOBO33PEHUYECKHUX
OpPUEHTUPOB, YCHEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJLKCHUS
00pa3oBaHMs B pa3IM4HbIX 00JACTAX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTraBnsOmUMH  NpeaMeTa  «XUMUs»  SBISIOTCA  0a30Bble  KYpChl —
«Oprannyeckass xuMus» U «OOmAas ¥ HeopraHWYeckas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEPKaHUsl KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHWH TI0 HEOPTAHNYECKOW XUMHH (C BKIIFOUCHUEM 3HAHUMA U3 OOIIEH XUMUH) U
opranuyeckor xumuu. OOpMHUPOBAHUE HAHHOW CUCTEMBbI 3HAHUU INPU U3YYECHUU
npeaMera O0OeCleYMBaeT BO3MOXKHOCTh PAaCCMOTPEHHUSI BCETO MHOI000pasus
BEIIECTB HA OCHOBE OOIINX MOHATHA, 3aKOHOB ¥ TEOPUN XUMUHU.

Crpyktypa comepxkaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHWyeckas XuMmus» chopMupoBaHa B NIpOrpaMMme MO XMMHUHU Ha OCHOBE
CUCTEMHOI'0 TOJXOJa K M3y4eHHI0O ydeOHOro Marepuaja M 00ycCJIOBIIEHA
UCTOpUYECKH  OOOCHOBAHHBIM  pPa3BUTHEM  3HAHUW HA  ONPECIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMMHH BEIIECTBA
paccMaTpUBalOTCSl Ha YPOBHE KJIACCHYECKOM TEOPUU CTPOCHHUS OPraHUYEeCKUX
COCAMHEHMI, a TaKKe€ Ha YPOBHE CTEPEOXMMHUYECKHX M IIEKTPOHHBIX
Ope/CTaBlIeHU O cTpoeHuu BemiecTB. CBeaeHHMs 00 H3y4yaeMbIX B Kypce
BELIECTBAX JAIOTCS B PA3BUTUH — OT YIJIEBOJIOPOJIOB J0 CIOKHBIX OMOJIOTUYECKH
aKTUBHBIX coeAuHEHUU. B Kypce opraHnyeckod XUMHUU TMOJY4YalOT pPa3BUTHE
chopMHUpOBaHHBIE Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs MEpPBOHAYAILHBIC
MPEACTABICHUS O XUMUYECKON CBSI3U, KIIACCU(DUKAITMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHMSI, O XUMUYECKON PEAKIUU.

[Tong HOBBIM yriioM 3peHusi B mpeaMere «Xumus» 0a30BOro YpOBHS
paccMaTpuBaeTcss M3YUYEHHbIH Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHUS
TEOPETHUYECKUI Marepuad M (PaKTOJIOrMYeCKHe CBEAEHUS O BellecTBax U
XUMUYecKoM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas u HeopraHudeckas
XUMUSD» 00ydYaromuMcs MPeJOCTaBISIETCS BO3MOXHOCTh OCO3HATh 3HAauY€HUE
NEPUOANYECKOI0 3aKOHA C OOILIETEOPETHYECKHX M METOJ0JOTMYECKHX MO3HUIMH,

[okymeHT co3aaH B anekTpoHHon copme. Ne 53 ot 16.05.2024. Vicnonnutens: Naneesa IN.M. ' INEKTPOHHbBIA
CtpaHuua 3 ns 31. CtpaHuua cosaana: 16.05.2024 13:43 ¥ TATAPCTAH



rIy0Xe TMOHATh HUCTOPUYECKOE HM3MEHEHHE (YHKIUMH 3TOro 3akoHa — OT
00001ar011IeH 10 0OBSACHSIONIECH U MPOTHOZUPYIOICH.

Enunas cucteMa 3HaHUK O Ba)KHEWINHMX BEIIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBAax M NPUMEHEHHH, & TaKKE€ O XMMHUYECKHX PEAKUUAX, UX CYIIHOCTU U
3aKOHOMEpPHOCTAX MNPOTEKaHWs JomoyiHsgeTrcs B Kypcax 10 um 11 xkmaccos
AJIEMEHTAMH COJIEPKAHUS, HMMEIOINMHU KYyJIbTYPOJOTHUYECKUM W MPHUKIATHOU
XapakTtep. OTH 3HAaHHUA CHOCOOCTBYIOT TOHMMAHHIO B3aUMOCBSA3M XUMHUHU C
IPYTUMU HAyKaMH, PACKPBIBAIOT €€ poJib B MO3HABATEIILHOW U MPAKTUYECKON
NEeSATENbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIHHUTAHHMIO YBAXKEHHSI K IMPOLECCY
TBOpUYECTBA B 0O0JIACTM TEOPUM U MPAKTUYECKUX MPWIOKEHUUW XUMHUHU, TOMOTaroT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYHUMBIX
npoOjieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATH MH(MOpPMALUIO H
OpUMEHATh €€ I TOMNOJHEHUS 3HAHWM, pEHIeHUs WHTEIUIEKTyalbHbIX MU
AKCIIEPUMEHTAJIHBIX MCCIIEIOBATEIbCKUX 3a/1a4. B 11eioM copepkanue y4eOHoro
npeaMmera  «XHMHSD»  JTaHHOTO — YPOBHS  M3YyYEHHMS OPUEHTUPOBAHO Ha
dopMupoBaHre y 00yYaromMXCs MHPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMAHUS
¢unocodckux uuen, TaKUX KakK: MaTepUaTIbHOE €IUHCTBO HEOPraHUYeCKOro u
OpraHWYECKOro MHpa, OOYCJIOBICHHOCTh CBOMCTB BEIIECTB KX COCTaBOM U
CTPOECHHEM, IT0O3HABAEMOCTb IPUPOJHBIX SIBIIEHHM IyTEM OJKCIIEPUMEHTa U
pElIeHHs TMPOTUBOPEUYMHA MEXAY HOBBIMH (akTaMH ¥ TEOPETHUECCKUMH
IPEANOChUIKAMHU, OCO3HAHUE POJIU XMMHUH B PEIICHUH SKOJOTHUUECKUX MPpodIieM, a
TaKXke MpooJieM cOepeKeHHs SIHEPTETUUECKUX PECYPCOB, ChIPbsI, CO3JJaHMUsI HOBBIX
TE€XHOJIOTUWA U MAaTEPHUAJIOB.

B nmane pemenus 3agad  BOCHHUTAHUSA, Pa3BUTUA W COLMAIM3ALMU
oOyyJarouuxcsi TpPUHAThIE MPOrpPaMMOM MO XUMHHM TOAXOAbl K OIpPENeNeHUI0
COepXaHUs M TOCTPOCHHS TMpeAMEeTa MpeaycMaTpUBaloT (OPMHUPOBAHHE
YHUBEPCAJIbHBIX YYEOHBIX JEWCTBUH, HUMEIOMMX 0a30Boe 3HAUCHHE MJif
pPa3IMYHBIX BHJOB JESATEIBHOCTU: pelleHus MpooiieM, TIOWCKa, aHaiu3a u
00paboTku uHpopMau, HEOOXOAUMBIX JUIsl MPUOOPETEHUS ONbITA MPAKTUYECKON
U HCCIIEIOBATEIbCKON JESITEIBHOCTH, 3aHUMAIOIIEH Ba)XKHOE MECTO B ITO3HAHUU
XUMUHU.

B npaktuke npemnojiaBaHUs XMMUM Kak Ha YPOBHE OCHOBHOIO OOUIETO
o0pa3oBaHus, TaK U HA YPOBHE CPEHETO OOIIEro 00pa3oBaHusl, IPHU ONPEICICHUH
COJIEPKATEIbHON XAPAaKTEPUCTHKU LEJIed HW3y4eHUs MpeIMeTa HalpaBICHUEM
MEPBOCTENEHHON 3HAYUMOCTH TPAJULIMOHHO TMPU3HAETCS (POPMHPOBAHHE OCHOB
XUMUYECKON HAyKW KaK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOM
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C
METOJIMYECKON TOYKU 3PEHUS] TAKOM NOAXOJ K ONPEIACICHUIO LIEJIEH U3y4EeHUs
IIPEIMETA SIBISAETCS BIIOJHE ONPABIAHHBIM.
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CoryiacHO JMaHHOW TOYKE 3PEHUS TJIABHBIMH IEISAMU W3YUYEHHUS TpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10—11 ki1.) sBAsIIOTCA:

e (QopMupoBaHHE CHCTEMBl XHUMHUYECKHUX 3HAHWM KaK  BaKHEHIICH
COCTaBJISIFOLIEN €CTECTBEHHO-HAYYHOU KAPTUHBI MHPA, B OCHOBE KOTOPOM
JeKaT KIFOYEBBIC MOHATHA, (yHIAMEHTAIbHBIC 3aKOHBI U TCOPUU XUMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE U MOHUMAHUE CYIIHOCTU JOCTYIHBIX
00001IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJIEHHE C HCTOpPHUEH
WX Pa3BUTHUSA U CTAHOBJICHUS;

e (opMupoBaHUE U Pa3BUTHE MPEJACTABICHUN O HAYYHBIX METOAaX ITO3HAHUS
BEIIECTB M XUMHUYECKHX pEeaKIUi, HEOOXOTUMBIX [JIsi MPUOOPETEHUS
YMEHUW OpPHUEHTHUPOBATHCS B MHUPE BEIIECTB W XHUMHUYECKUX SBIICHHM,
UMEIOIIHUX MECTO B TIPUPOJIE, B MPAKTUICCKOHN M TIOBCETHEBHOM JKU3HU;

e Pa3BUTHE YMEHHI U CIIOCOOOB AESATENILHOCTHU, CBA3AHHBIX C HAOIIOEHUEM U
OOBACHEHHEM XHMHYECKOTO DJKCIIEPUMEHTAa, COOJIIOJICHHUEM TpPaBUII
0e301acHOro oOpaIIeHus C BEeIeCTBaMHU.

Hapsiny ¢ aTuM, comepxaTtenpHas XapaKTEepPUCTHKA TEIeH U 3a1a9 U3ydeHUS
IpeaMeTa B MPOrpaMMe 10 XUMUW YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMU B CUCTEME CpeHero oliero oopasoanus. CeroaHs B
MpENnoJaBaHUM XUMHH B  OOJIbIICH CTENMEeHW OTHAETCA  MPEANOYTECHUE
PAKTUYECKOW KOMIIOHEHTE COJACp)KaHUS OOYy4YCHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00IIIe00pa30BaTEIbHON OpraHW3aIlid, BIIAJCIOIICTO HE
HAOOpOM 3HaHUM, a (PYHKIMOHAIHHOM TPAMOTHOCTBIO, TO €CTh CIoco0aMHu u
YMEHUSMH aKTHUBHOTO TIOJYYCHHS 3HAHUW W TPUMEHEHUS UX B PEATHHOU KU3HU
JUTS peIIeHUs TPAKTHYECKUX 3a1ad.

B cBsf3M ¢ 3TUM mnpu U3yuyeHUH TMpeaMeTa «XUMHUS» JOMHUHHUPYIOIIEe
3HAUYCHHE MPUOOPETAIOT TAKKE IEIH U 3a7a4H, KaK:

aganTarus oOyJaronIuxcsl K YCIOBHUSM AMHAMUYHO Pa3BUBAIOIIECTOCS MHPA,
GbopMHpOBaHHE  WHTCIUICKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOH K
caM000pa30BaHMIO, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
perieHni B KOHKPETHBIX JKU3HEHHBIX CUTYaIIUsIX, CBA3aHHBIX C BEIIECTBAMH M MX
MIPUMEHCHHEM;

dbopMupoBaHHEe Yy OOYYaIOIMUXCS KIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETCHIIMI), WMEIOIIMX YHUBEpPCATbHOE 3HAYCHHUE ISl PA3IUYHBIX BUIOB
NeSTeLHOCTH: pelieHuss MpoOjeM, MOoucKa, aHamu3a U o0paboTku WHGOpPMAIIUH,
HEOOXOAUMBIX JUIsI TPUOOpPETEHUS ONbITa ACATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B IIO3HAHMM XHWMHH, a TaKXKe JUIT OICHKH C TO3WUIHN
HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIHUSHUSA BEIIECTB M XHUMHUYECKHUX
IIPOIIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOTHYIO CPEIY;
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pPa3BUTHE TMO3HABATEIBHBIX WHTEPECOB, WHTCIUICKTYAIBHBIX M TBOPYCCKUX
CIOCOOHOCTEH 00yUJaIOIIUXCsl: CIIOCOOHOCTH CAMOCTOSITENTLHO MPUOOPETATh HOBBIC
3HAHUS IO XUMHUH B COOTBETCTBUH C KU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIb30BATh
COBpPEMEHHBIC WH(OPMAIIMOHHBIE TEXHOJOTUU IS MOWCKA W aHaiIW3a ydeOHOU H
HayYHO-TTOMYJIIPHON WH()OPMAITUHA XUMHUYIECKOTO COACPIKAHMUS;

dbopMHUpOBaHKE U PA3BUTHE Y 00YUAIOIIUXCS ACCOIMATUBHOIO U JIOTUYECKOTO
MBIIIJIEHU S, HAOII0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOIUMBI, B YaCTHOCTH, TPH IJIAHUPOBAHWUU U TPOBEACHUU XUMUUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAHHWE Yy oOydyaromuxcsi yOexJAEHHOCTM B T'yMaHUCTUYECKOU
HAIMPaBJICHHOCTH XUMHH, €€ BaXXHOM POJM B PEHICHUH TJIOOAIBHBIX MpoOiieM
PaIMOHATIFHOTO MPUPOIOTIOIB30BAHUS, TIOMIOJIHEHUS YHEPTETHIECKIX PECYPCOB U
COXpaHEHHsI TPUPOJHOTO PABHOBECHS, OCO3HAHMUS HEOOXOIUMOCTU OEpekHOTO
OTHOIIEHUS K TPUPOJE U CBOEMY 3JI0pPOBbIO, a TaKKe MPUOOPETEHUS ONBITA
UCIIOJIb30BAHUS TIOJYYEHHBIX 3HAHUW JJI1 TPUHSTHS TPAMOTHBIX PEIICHUN B
CUTYAIUIX, CBI3aHHBIX C XUMHUYECCKUMU SBIICHUSIMHU.

B yuebHOM miaHe cpeaHero ooOmero ooOpa3zoBaHUs TpeAMET «XUMUS»
0a30BOT0 YpOBHSI BXOJUT B COCTaB MpeAMETHOI 00sacTu «EcTecTBEeHHO-HayUYHbIE
IPEAMETHI».

O61iee uncno yacoB, OTBEAEHHBIX ISl U3yYEHUSI XUMHUH, HA 6a30BOM ypOBHE
cpeaHero ooiero oopazoBaHus, cocrapisieT 68 yacos: B 10 kitacce — 34 gaca (1
yac B Henelno), B 11 kimacce — 34 gaca (1 gac B Heneno).
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COJEPXKXAHME OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBBI OPraHHYEeCKONH XUMHHU

[IpeameT opraHMYecKor XUMHUU: €€ BOSBHUKHOBEHUE, PA3BUTHUE U 3HAUYCHUE B
IIOJIyYEHUH HOBBIX BEILIECTB U MarepuanoB. Teopus CTpPOEHUsS OPraHUYECKUX
coenurernii A. M. BytnepoBa, eé ocHOBHBIE 1OJ10KeHUsI. CTPYKTYpHBIE (POPMYJIBI
OpPraHMYECKHX BelecTB. [ omomorus, wuszoMepus. XuUMHYECKas CBSA3b B
OPraHMYECKHUX COEIUHEHUSAX — OJMHAPHBIE U KPAaTHBIE CBA3U.

[IpeacraBinenue o kinaccudukanuu opraHudeckux BemiecTB. Homenkmnatypa
OpPraHMYeCKUX COEJUHEHUN (CUCTEMaTHdecKas) M TpPUBUAJIbHBIE Ha3BaHUSA
BAKHEUIIINX MPEACTABUTENICH KJIACCOB OPTAHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl H3y4YEHUs BELIECTB M MX IPEBPAILLCHHIA:
O3HAKOMJIEHHE C oO0pas3llaMM OpPTraHMYECKUX BEIIECTB W MaTepuajaMu Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJl OpPraHMYECKHX BEIIECTB, HAONIIOEHUE W
ONMCAaHME IEMOHCTPALMOHHBIX OMBITOB IO MPEBPAIICHUIO OPraHUYECKUX BEILIECTB
Ipy HarpeBaHuM (IJIaBjieHue, oOyIriIMBaHUE U TOPEHUE).

Yriaesoaopoabl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKHWU psaa. MeraH u 3TaH —
OpOCTEUIlIME MPEICTABUTENN AJIKaHOB: (PU3WYECKHE W XHMHYECKHE CBOMCTBA
(peakiuu 3aMelleHHs] U TOPEHUs), HAXOXKJEHWE B IMpHUPOJE, MOIyYeHUE H
IIPUMEHECHHUE.

AJKEHBI: COCTaB M CTPOECHHE, FOMOJOTMYECKHN psAld. DTWUIEH U NPONHIEH —
OpOCTEUIINE MPEICTABUTENN AJIKEHOB: (PU3WYECKHE W XHMHYECKHE CBOMICTBA
(peakiuu TUAPUPOBAHUS, TAJOTCHUPOBAHMS, THUApATAIMH, OKHUCJICHUS U
MOJIMMEPHU3aIUH ), TOJTYUYEHHE U IPUMEHEHHUE.

Anxanuensl: OyragueH-1,3 u metwiOyTtaaues-1,3: cTrpoeHue, BaKHeEMIIMe
XUMUYECKHE CBOMCTBA (peakuus mnonumepuszanuu). [logydyeHne CHHTETUYECKOTO
Kay4yKa U pE3VHBI.

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN Psil. ALETHIIEH
— MPOCTEHIIMI NpPeICTaBUTENb AJKUHOB: COCTaB, CTPOEHHE, (U3HYECKUE U
XUMUYECKHE CBOMCTBA (pEakUMU THAPUPOBAHUS, TaJIOTEHUPOBAHMUS, THMApPATALINH,
rOpeHusl), OJIy4eHHE U IPUMEHEHHUE.

Apensl. benzoin: cocra, crpoeHue, (pu3MUECKUEe M XUMHUYECKHE CBONCTBA
(peakuu rajoreHUpOBaHUS W HUTPOBAHUSA), MOJIYYEHUE W NpUMEHEHue. Tonyor:
cocmae, cmpoeHue, uauyeckue U  XuMmuueckue ceoucmea  (peakyuu
2aNI02eHUPOBAHUS U HUMPOBAHUS), NOJYHUeHUue U npumeHnenue. TOKCUYHOCTH
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apeHoB. ['eHernueckas CBsI3b MEXAY YIJIEBOAOPOJAMH, MNPUHAMICKAIUMH K
Pa3JIMYHBIM KJIaCCaM.

IIpupoHbIE WCTOYHUKHM YIJIEBOAOPOAOB. IIpUpOaHBI ra3 W IOMyTHBIE
Hedrsabie Ta3zel. Hedpthr u e€ mpoucxoxnenune. CrmocoObl mepepaboTku HedTH:
MEPEroHKa, KPEKUHI (TePMUYECKHM, KaTaluTh4yeckuil), muposu3. [IpomyKTs
nepepadboTku HeTH, UX TPUMEHEHHE B IPOMBIIINIEHHOCTH U B ObITY. KameHHbI#
yroJib U IPOAYKTHI €r0 NepepaboTKH.

OKCHepUMEHTAIbHbIE METOAbl M3Y4YEHHUS BEIIECTB M WX IPEBpAllCHUIL:
O3HAKOMJIEHHE C 00pa3uaMy IJJaCTMAcC, KaydyyKOB MW PE3HUHbI, KOJUIEKUUHU
«Hepte» u  «VYromp», MOIEIMPOBAHME  MOJIEKYJ  YIJIEBOAOPOJIOB U
raJlor€HONPOU3BOIHBIX, IPOBEACHUE IMPAKTUYECKON PabOThI: MOJIyYEHHUE ITHIICHA
Y N3y4YEHHUE Er0 CBOMCTB.

Pacuérnrbie 3amaun.

Bbruncienuss 1Mo ypaBHEHMIO XMMHMUYECKOM peakuuu (Maccel, oObEMa,
KOJMYECTBA MCXOAHOIO BEIIECTBA WM NPOAYKTa PEAKUUU IO HM3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB WJIA MPOJAYKTOB PEAKIINH).

Kuciiopoacoaep:xamue opranuyeckue coeJUHEHUA

IIpenenbHble OOHOATOMHBIE CHOUPTBL. METaHOI M OTAaHOJ: CTPOCHHUE,
¢usznyeckne M XUMHUYECKHE CBOICTBa (peakiMu C aKTUBHBIMH MeETajllaMH,
raJIOr€HOBOJIOPOJIaMH, TOPEHUE), NpUMEHEHHE. BoIopoaHbIE CBSI3U MEXIY
MOJIEKYJIaMHU CIIUPTOB. J[efiCTBHE METAHOJIA U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHoOroaTtoMHble  CHUPTHI. IJTUJICHTJIMKOAb W  TJHUIEPUH: CTPOCHHE,
bu3ndeckue W XUMUYECKHE CBOWCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMHU
MeTallylaM{, KaueCTBEHHAs peaklMs Ha MHOTOATOMHbIE crupThl). JleiicTBue Ha
OpraHu3M yenoBeka. [[puMeHeHre riuIepruHa U dTUIICHTIIUKOJIS.

®deHol: CTpOCHHUE MOJEKYJbl, (HU3UYECKHe W XUMHUYECKHE CBOMWCTBA.
Toxcuunocth penona. [Ipumenenue dhenona.

Anbaerugpl U Kemowuwvl. DopMalbAETUH, alETAIbICTU: CTPOCHHE,
dbu3uyeckrue M XUMHUYECKHE CBOMCTBA (peakIiMu OKHCJICHUS W BOCCTAHOBJICHUS,
Ka4€CTBEHHBIC PEAKIINH ), TOTYyYEHUE U TPUMEHEHHUE.

OnHOOCHOBHBIE TpEACibHbIE KAapOOHOBBIE KHUCIOTh. MypaBbUHAS W
YKCYCHasi KHUCJIOTHI: CTpoeHue, (U3MYecKrue M XMUMHUYECKHEe CBOMCTBa (CBOMCTBA,
o01mue a1 Kiacca KMCJIOT, peakius dTepruuKamum), mojiydeHue U MpuMEHEHHE.
CreapuHOBass W OJICMHOBAsl KHCIOTHI KaK IPEJICTABUTEIN BBICIIUX KapOOHOBBIX
KUCIO0T. MblJ1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT, UX MOIOIIEE JEHCTBHE.

Cnoxubie >(QuUpbl KaK MPOU3BOJIHBIC KApOOHOBBIX KHCIOT. ['uaponus
cnoxHbBIX 3upoB. XKupsl. ['uaponus xxupos. [Ipumenenue sxupoB. buomorudeckas
pOJIb )KUPOB.
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VYrneBonpl: coctaB, KiaccupuKanmus ~— yriaeBoAoB  (MOHO-, JHU- U
noyiucaxapuzbl). [7r0ko3a — mpocTediuii MOHOCaxapua: OCOOEHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3UYECKHEe W XMMHUYECKHE CBOMCTBa (B3aUMOJCHCTBUE C
rugapokcusioM Menu(Il), okucienne aMMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIFOKO3bl), HaXOXKJICHHE B MPUPOJE, NPUMEHEHUE,
ouonoruueckas poib. orocunTes. PpyKTO3a KaK U30MEP TITHOKO3BI.

Kpaxman u nemmronos3a Kak npupofHble noiaumepsl. CTpoeHue kpaxmaia u
neutono3sl.  dusmyeckne M XMMHUYECKHME CBOWCTBA Kpaxmana (THIpoJin3,
KauyeCTBEHHAsI pEaKIUsl C HOJIOM).

DKCHepUMEHTAIbHbIE METOIbl M3YYEHHUS BEIIECTB M WX MpEeBpalleHU:
IpoOBeJeHUE, HAOJIOJEHUE U OIKCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOpEHUE
CIUPTOB, KaYE€CTBEHHBIE PEAKLIHMH OAHOATOMHBIX CIHUPTOB (OKHUCIEHHE 3TaHOJIA
okcugomM Menu(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJACHCTBUE TJIMIIEPUHA C
ruapokcunoM meau(Il)), anpaeruaos (OKUcIeHHEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) u rumpoxcumom wmenu(ll), B3ammMopeiicTBHEe Kpaxmana C HOIOM),
MPOBEJICHNE PAKTHUECKON pabOTHI: CBOMCTBA paCTBOPA YKCYCHON KUCIOTHI.

Pacuérnbie 3amaun.

Boluucinenuss mo ypaBHEHMIO XHUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOAHOIO BEIECTBA WM NPOAYKTa PEAKLUUU IO HM3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO M3 UCXOJIHBIX BEIIECTB WJIK MPOJTYKTOB PEAKIINH).

A3oTcozepKale OpraHnyecKre COeTMHEHHUS.

AMUHOKHUCIOTHl Kak aM(OTepHbIE OpraHuyecKkue coeauHeHus. Puznyeckue
U XMMUYECKHE CBOWMCTBA aMHUHOKHUCIOT (Ha mpumepe riaunuHa). buonorumueckoe
3Ha4YE€HHE aMMHOKUCHOT. [lenTusl.

benku kak mnpupoaHbIE BBICOKOMOJIEKYJISApHbIE coenuHeHus. llepBuuHas,
BTOpPUYHAST M TPETHYHAsl CTPYKTypa OeiIKoB. XHUMHYECKHE CBOWCTBA OEJIKOB:
THJIPOJIN3, A€HATYpalltsl, KaueCTBEHHbIE peakluy Ha OEJIKU.

DKCnepuMEeHTalbHbIE METOAbl HM3Y4YEHHUS BEIIECTB M WX IMPEBpallCHUIl:
HaAO0JII0ICHUE U OMHUCAHKE IEMOHCTPALIMOHHBIX ONBITOB: JIEHATYypalusi OCJIKOB IIPH
HarpeBaHuu, [IBETHbIC PEAKIIUU OEIKOB.

BrbicokoMosiekyJIsIpHbIE COeINHEHUSA

OCHOBHbIE MOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEJUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3AIUU, CPEIHSIS MOJIEKYJISIpHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHN —
MOJIMMEPHU3ALUS U TOJTUKOHAEHCAUS.

DKCnepuMEHTalbHbIE METOJbl HM3Y4YEHHUS BEIIECTB M WX MpEBpalleHUIl:
O3HaKOMJIEHHE ¢ 00pa3iiaMu IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4yKOB.

MexnpenMeTHBIE CBS3H.
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Peanuzanus MeXIpeIMETHBIX CBSA3CH MpH U3yUYCHUH OPTAaHNYECKOW XUMHUH B
10 kmacce OCYMIECTBISIETCS HYepe3 HCIOIb30BAaHUE KaK OOIIMX eCTECTBEHHO-
HAYYHBIX TIOHATHUW, TaK W TIOHATHH, SBISIFOIIMXCS CHUCTEMHBIMHU IS OTAEIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IHUKIIA.

OO0mme ecTecCTBEHHO-HAYYHBIC IOHATHSI: IBJICHUE, HAYYHBIN (aKT, TUTIOTE3a,
3aKOH, TEOpHs, aHAIHW3, CUHTE3, KiIaccH(HKaIus, MepuoINnIHOCTh, HAOIIOACHHE,
U3MEpPEHHE, IKCTIEPUMEHT, MOJICITUPOBAHHUE.

®dwuszuka: MaTepus, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJIEKya,
SHEPreTUYECKUN YPOBEHb, BELIECTBO, TEI0, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PM3UUECKUE BETUIMHBI M CIUHUIII UX U3MEPCHHSI.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboTOoCHHTE3, OMOJIOTMYECKH aKTUBHBIC BemiecTBa (O€IKH, YIJIEBOIBI, KHUPHI,
(bepMeHTHI).

I'eorpadusi: MuHEpasibl, TOPHBIC TIOPOJBI, TMOJIE3HBIE HCKOMAEeMbIe, TOTUIMBO,
PECYPCBHIL.

TexHonmorus: mNHIEBBIC MPOAYKTHI, OCHOBBI PAIMOHAIHHOTO TMHUTAHUS,
MOOIIIHNE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE Mpernaparhl, MaTepUaIbl U3
MCKYCCTBCHHBIX M CHHTETUYECKIX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBbI XUMHH

Xumuyeckuil snemMeHT. AToM. Sapo aroma, H30TOMNbL. DJIEKTPOHHAS
o0oyiouka. DHEpPreTuyecKue YpOBHH, MOAYPOBHH. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpeiesieHus AJIEKTPOHOB MO OpPOUTAISAM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHASI KOH(PUTYpaALIHs ATOMOB.

[Iepuoanueckuii 3akoH u lleproanyeckas cucTeMa XMMHUYECKHX SJIEMEHTOB
. . MenneneeBa. CBsi3p MEPUOAMYECKOrO 3aKOHA MU [leproanueckom CUCTEMBI
xuMmuyeckux sneMeHToB J[. M. MenpaeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHHsI CBOWCTB XHMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM NPOCTBIX M CIIOXHBIX BEIIECTB MO Ipynmnam M IEpPUOJAM.
3HaYeHUE MEPUOINYECKOTO 3aKOHA B Pa3BUTUHU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKas CBS3b. BHAbl XUMUYECKOW CBSI3U
(KOBaJIGHTHasl HEMOJISIpHAs U TOJSIpHAas, MOHHasA, MeTajulnueckas). MexaHU3Mbl
o0pa3oBaHMsl KOBAJICHTHOW XHUMHYECKOW CBs3M (OOMEHHBII U JOHOPHO-
akuenTtopHeiil). BomoponHas cBs3b. BaneHTHOCTb. DIEKTPOOTPULIATETBHOCTD.
Crenenb okucneHus. MOHbI: KATUOHBI U aHUOHBI.
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BemectBa  MOJIEKYJISIpHOTO M HEMOJIEKYJISIPHOTO  CTPOECHHUsS.  3aKOH
MOCTOSIHCTBA COCTaBa BeIIeCTBA. THUIIBI KPUCTAIINYECKUX PEIIETOK. 3aBUCUMOCTh
CBOIMCTBA BEILIECTB OT THIA KPUCTATUTMYECKON PEIIETKHU.

[lonatue o mucriepcHbIX cucTemax. VICTHHHBIE M KOJUIOMIHBIE PACTBOPHI.
MaccoBas nons BelecTsa B pacTBOpE.

Knaccudukamms HEOPraHU4YEeCKUX COCJTUHEHUI. Howmenknatypa
HEOPraHWYECKUX BEIIECTB. | €HETMYECKAass CBsA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJIEKAIINX K PA3JIMYHBIM KJIaccaM.

Xumuyeckass — peaknus. Knaccudukamuss  XUMHUYECKHUX — peakiuid B
HEOPraHMYECKOM M OPraHMYecKOW XUMHHU. 3aKOH COXPAHEHHS MacChl BEUIECTB,
3aKOH COXPAHEHUS U MPEBPAILLICHUS SHEPTUU TP XUMHUYECKUX PEAKIUSIX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT pasziuyHbIX (akTopoB. OOpaTuMble
peakuuu. XHUMHUYECKOE paBHOBecHE. DaKTOpBI, BIMUAKOIIME HA COCTOSHUE
XAMHUUYECKOTO paBHOBecus. [Ipunumn Jle [larenbe.

DnekTpoauThdeckas auccoruanus. CuiabHbIe U cadblie 2IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEUIECTB: KUCIIasd, HEUTPAJIbHAS, EIIOYHAs.

OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

DKCNEPUMEHTAIIbHBIE METOJIbl HW3YY€HHUsI BEIIECTB U HX MPEBpAICHUM:
neMoHcTpanus Tadimn «llepmomnueckas cucrema XxuMudeckux sjaeMeHToB J[. U.
MenpneneeBay, U3ydeHue MOJENEH KPUCTAIMYECKUX PELIETOK, HAOII0JCHUE U
OTIMCaHKE IEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3iiokKeHUE MEPOKCUIA
BOJIOPOJia B MPUCYTCTBUHU KaTaIU3aTOPA, OMPEICICHUE CPEIbI PACTBOPOB BELIECCTB
C TMOMOIIBIO YHUBEPCAJIbHOTO HWHJMKATOpA, pEaKIMU HOHHOIO OOMEHa),
MPOBEJICHNUE MPAKTUUECKON paboThl «BiusiHuEe pa3nuyHbIX (aKTOPOB HAa CKOPOCTh
XAMHUYECKON PEAKIIUN.

PacuéTtHblie 3a1auu.

Pacyétel 1O ypaBHEHUSM XMMHUYECKMX pEaKUMi, B TOM YHUCIE
TEPMOXMUMHUYECKHE PACUETHI, PACUETHI C HMCIOJIB30BAHUEM IIOHSTHUA «MaccoOBas
JIOJIS1 BEIIECTBAY.

Heoprannueckasi Xumus

Hemerannel. Ilonoxenne HemetauioB B Ilepuogudeckoit  cucteme
xuMuueckux aviemeHToB JI. M. MenzaeneeBa U 0COOCHHOCTH CTPOCHHUSI aTOMOB.
®duznyeckre CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAIOB (HAa IIpUMepe
KHUCIIOPOJa, cephl, pocdopa u yriepoa).

XUMUYECKUE CBOMCTBA BaKHEUIIMX HEMETAIOB (TaJIOTEHOB, CEPhI, a30Ta,
dochopa, yriepoga W KpeMHHs) W HMX  COCAMHEHUM  (OKCHIOB,
KHCJIOPOACOIEPKAIIUX KUCIIOT, BOJIOPOJIHBIX COSTUHEHUH ).

[IpumMeHeHrEe Ba)KHEUIITMX HEMETAJIIOB M UX COCTMHECHUM.
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Meramnel. [lonoxenune mMeramnoB B Ilepmoguyeckoil cUCTEME XUMHUYECKUX
anemeHToB [[. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS AJIEKTPOHHBIX 000JI0YEK
atoMoB MetayuioB. O0miue Qusnueckue cpoiicTBa MeTaioB. CrulaBbl METaJIOB.
DIIEKTPOXUMUYECKHUU psii HAPSAKEHUN METAIIIOB.

XUMUYECKUE CBOMCTBA BaKHEUIIUX METAJJIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, alfOMUHUHN, ITUHK, XPOM, KEJI€30, MEJIb) U UX COSTUHEHUH.

OO6mwme crocoObl mosydeHus: MeTaioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAIIBHBIE METOJbl M3YYE€HHUsI BEIIECTB WU HUX NPEBPAIICHUN:
U3y4YeHUE KOJUICKIIMU «MeTauibl M CIUIaBbl», 00pa3l0B HEMETAIOB, pellieHue
AKCIIEPUMEHTAIIBHBIX 3a7a4, HaOJOJICHHWE U OIMHCAHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aUMOJICUCTBUE THAPOKCUIA ATIOMHHUS C pacTBOpaMu
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIE PEaKIIMM Ha KATHOHBI METAJLJIOB).

Pacuérnrle 3agaun.

Pacuérel Maccel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM 00BbEMY OJHOIO U3 YYACTBYIOIIMX B PEAKLUU BEIIECTB,
pacy€Tsl Macchl (00bEMA, KOJIMUECTBA BEILIECTBA) MPOAYKTOB PEAKIUH, €CIIA OJHO
U3 BEUIECTB UMEET IPUMECH.

XuMuA U KU3Hb

Ponp xumMum B 0O€CreUeHUU 3IKOJIOTUUECKOH, PHEPreTUUYECKONW W MUIIEBOU
0€30IMMacHOCTH, Pa3BUTHH MEAUIMHBI. [IoHATHE O HAay4YHBIX METOJIaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEaKIIHi.

[IpenacraBnenuss 00 OOMMX HAYYHBIX MPUHIUNAX MPOMBIIIICHHOTO
MOJTYy4YEHHUS BAKHEUIIINX BEIIECTB.

UenoBek B MHpE BEHIECTB M MATEPHUAIOB: BAXKHEHIINE CTPOUTEIHHBIC
MaTepualibl, KOHCTPYKIIMOHHBIE MAaTepHalbl, KpackKu, CTEKJIO, KepaMmuKa,
MaTepuaibl i 3JEKTPOHUKH, HAaHOMATepHallbl, OPTAHMYECKUE U MHUHEPAIbHBIC
yaoOpeHus.

XUMHUST U 3]I0pOBbE YEJIOBEKA: IMPABUJIA HCIOJb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 6€30MacHOTO UCIIOJIb30BAHUS MTpenapaToB OBITOBON XUMUH
B IIOBCEIHEBHOW KU3HMU.

MexnpeaMeTHbIe CBA3H.

Peanuzamnuss  MeXNpeaMeTHBIX  CBsI3ed TIpU  HM3yYeHUM OOmed u
HEeOpraHndeckol xumuu B 11 kacce ocyliecTBiIsieTCs 4yepe3 UCIOIb30BaHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATUWA, TaKk W TOHATUM, SBISIOIIUXCS
CHUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mre ecTecTBEHHO-HAay4YHbIE TMOHSATHSA: Hay4YHBIM (DAKT, TUMOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KIacCU(pUKAIMs, TEePUOIUIHOCTh, HAOIIIOJICHHE,
AKCIIEPUMEHT, MOJIETIMPOBAHNE, N3MEPEHUE, SIBJICHHUE.
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dwuszuka: MaTepusi, SHEPTHUs, Macca, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH,
M30TOII, PaTMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETUIECKHI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHOe COCTOSIHHE BEIIEeCTBAa, (hM3WYECKHE BEIMYUHBI M EIMHUIBI UX
U3MEpEHUsl, CKOPOCTb.

buonorus: knerka, oOpraHusM, 23KOCUCTEMa, Ouocdepa, Makpo- U
MHKPORJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

I'eorpadusi: MuHepaiibl, TOpHbIE MOPOJBI, IMOJIE3HBIE HCKOMAaEeMble, TOIUIMBO,
pecypcehl.

TexHonorusi: XuMu4ecKasi MPOMBIIUIEHHOCTb, METAILTYPIHsi, IPOU3BOJCTBO
CTPOMTENBHBIX MaTEpUaoOB, CEIbCKOXO3SIMCTBEHHOE IPOU3BOJCTBO, MUIIEBas
IPOMBIIIJIEHHOCTh,  (papMalleBTUYECKass  IPOMBIIIJICHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKHX TMpernapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaTepUajoB,
AIIEKTPOHHAS MPOMBIIIUICHHOCTh, HAHOTEXHOJIOTHH.
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[INTAHUAPYEMBIE PE3VYJIbTATBI OCBOEHHMA ITPOI'PAMMEI 110 XMMHNHA
HA BA3OBOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIbBTATbI

OI'OC COO ycranaBauBaeT TpeOOBaHMUS K pe3yibTaTaM OCBOCHMS
oOy4JalIUMHUCA MPOrpaMM CpeAaHero oOmero oOpa3oBaHUs (JUYHOCTHBIM,
METanpeIMETHBIM H  MOpeaAMeTHbIM). HaydHo-meTonnueckoil OCHOBOHM s
pa3pabOTKU IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOTPaMM CPEIHEro OOIIero
00pa3oBaHus SBISAETCA CUCTEMHO-AEATEILHOCTHBINA MOAXO/.

B cooTBercTBUM € CHCTEMHO-IEATEILHOCTHBIM IOJIXOJIOM B CTPYKTYpe
JUYHOCTHBIX PE3YyJbTATOB OCBOEHHUS IpeamMeTa «XHMHS» Ha YpPOBHE CPEIHErO
00111eT0 00pa30BaHUs BBIACICHBI CICIYIONINE COCTABISIONINE:

OCO3HaHUE OOYYAIONIMMUCS POCCUUCKOM TpaKJaHCKOW HIEHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEIbHOCTH U CaMOOTIPEIEICHUIO;

HaJIM4YKMe MOTUBALMH K OOYUYEHUIO;

LeJIeHAPABICHHOE PA3BUTHE BHYTPEHHUX YOSKICHHUM JIMYHOCTH HAa OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUYECKUX TPAIUIIU 0a30BOM HAYKH XUMUH;

TOTOBHOCTb U CIIOCOOHOCTh OOYYalOIIMXCsl PYKOBOJICTBOBAaThCS B CBOEH
NEeATENbHOCTH LEHHOCTHO-CMBICIOBBIMH yCTAHOBKAMH, MPUCYLUIUMHU LIETOCTHOU
CUCTEME XMMHUYECKOT0 00pa30BaHus;

HaJIM4Ke MPABOCO3HAHUS DKOJIOTMYECKON KyJIbTYPhl U CIIOCOOHOCTU CTaBUTh
LEIN U CTPOUTH )KM3HEHHBIE TUIAHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS NpeaMeTa «XHUMHs» JOCTUTAIOTCS B
€AMHCTBE YYEOHOW M BOCHUTATEIBHOM JAESITENBHOCTHU B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COITUOKYJIbTYPHBIMH, IyXOBHO-HPABCTBEHHBIMH [IEHHOCTSIMU
U WJealaMHd POCCHICKOr0O TPakJIaHCKOro OOIIEeCTBA, MPUHATHIMH B OOIIECTBE
HOpMamMud U  TOpaBWIaMd  MOBEJIEHHUSA, CIOCOOCTBYIOIIMMHU  MpoLeccaM
CaMONO3HAHHUS, CaMOpPAa3BUTHUSI M HPABCTBEHHOTO CTAHOBJICHHS JIMYHOCTHU
00yJaroIMXcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHs IpeaMera «XUMHUS»  OTpaKaroT
chOpMUPOBAHHOCTh OMBITa TO3HABATEIbHON W TPAKTHUECKOW eATEIbHOCTH
oOyyarouuxcs 1o peajin3aluy NPUHATHIX B OOLIECTBE IEHHOCTEN, B TOM UKCIIE B
4acTH:

1) rpamaaHCKOTr0 BOCIIMTAHMSA:

OCO3HaHUs 00YYaIOIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00513aHHOCTEN,
YBaXXEHUS K 3aKOHY U IIPABOMOPSIKY:;

NPEACTABICHUSI O COLUUAIBHBIX HOpPMax M NpaBWIaX MEXIMYHOCTHBIX
OTHOLUEHUI B KOJUIEKTUBE;
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TOTOBHOCTH K COBMECTHOM TBOpPYECKOM JEATEIbHOCTH TIPU CO3JaHUU
y4eOHBIX TMPOEKTOB, PEIICHUH Y4YEOHBIX M IO3HABATEIBHBIX 3a]a4, BBIMOJHCHUHU
XUMHUUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTM TOHUMATh M MPUHUMATh MOTHUBBI, HAMEpPEHUS, JIOTUKY H
apTyMEHTHI IPYTUX MPU aHAIN3€ PA3JIMUHBIX BUJIOB YUEOHOH JEATENbHOCTH;

2) NATPUOTUYECKOT0 BOCTTUTAHUSA:

LEHHOCTHOTO OTHOIIEHUSI K HWCTOPUYECKOMY M HAyYHOMY HaCIEIUIO
OTCYECCTBECHHOM XUMMHU;

YBOKEHUSI K TPOIIECCY TBOPUECTBA B OO0JIACTHM TEOPUM M MPAKTUUYECKOTO
NPUMEHEHUS XUMHH, OCO3HAHUSA TOTr0, YTO JIOCTHKEHHUS HAyKH €CTh pE3yJIbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIUBBIX  OKCIIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;

WHTEpeca U TO3HABATEIbHBIX MOTHBOB B TOJYYEHUM U TOCICIYIOIIEM
aHanu3e MHGOpPMAIMU O MEPEAOBBIX JOCTHXKEHUSX COBPEMEHHON OTE€YeCTBEHHOM
XUMHUH;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHMUS, dITUUYECKOTO MMOBEACHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAaIUH, CBA3aHHBIE C XUMUYECKUMH SIBJICHUSIMU,
Y IPUHUMATh OCO3HAHHBIE PEILICHUS, ODUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE
HOPMBI U IIEHHOCTHY;

TOTOBHOCTH OIICHHMBAaTh CBOE TOBEJCHHE M IOCTYIKH CBOUX TOBApHIIEH C
MO3UIMHA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE MOCJIEACTBUM 3THUX
MOCTYIIKOB,;

4) popMmupoBaHus KyJbTYpPbl 310POBbS:

NMOHWMAHUSI 1IEHHOCTEH 310poBOrO0 U Oe3omacHoro oOpasza >KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIECHHUSI K COOCTBEHHOMY (U3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOrofieHrsT TMpaBuil 0€30MacHOro OOpalleHusi C BeleCTBaMU B OBITY,
MOBCEIHEBHOM KWU3HU U B TPYJOBOH JEATEILHOCTH;

NOHMMAaHUSl UEHHOCTHM NpaBUJl HHAWBUIYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30macHOTO TOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3I0POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TIOCJICACTBUNA W HEMPUSITUS BPEIHBIX MPUBBIYEK (YHNOTpeOJICHUS
AJIKOTOJI5, HAPKOTUKOB, KypeHUSI);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  Y4e€OHO-HCCIIEI0BATEIIbCKON
NEeSATEeNbHOCTH, OOIIECTBEHHO IOJIE3HOM, TBOPYECKOW W  JpPYrux BHUAAX
NEeATEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUU NPAKTUYECKUX 3adad
COIMAJIbHOM HAMPABICHHOCTH (B paMKax CBOEro Kjacca, IIKOJbI);
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MHTEpeca K MPaKTUUYECKOMY U3YUEHHIO Mpodeccuil pa3muyHoro pojaa, B TOM
YHCJIe HA OCHOBE MPUMEHEHHUS MIPEIMETHBIX 3HAHUM 110 XUMUU;

YBOXXEHUS K TPYY, JIOJISIM TPyJa U pe3ysibTaTaM TPYAOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHAYaJbHON TpaeKTOpUU
oOpazoBanusi, Oynyuied mnpodeccuu U peanus3aliid COOCTBEHHBIX >KU3HEHHBIX
IJIaHOB C YYETOM JIMUHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XMMUU, UHTEPECOB U
noTpeOHOCTEH 001IecTBa;

6) 3K0J10rMYeCKOro BOCIMTAHUSA:

AKOJIOTMYECKH 11€JI€CO00pPa3HOT0 OTHOIICHHUS K MPHUPOJIC, KaK HCTOUHHKY
CyIIECTBOBAHUSA KMU3HU Ha 3eMJIE;

MOHUMAHUA TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MpOoOIeM, BIUSHUS
3KOHOMHYECKHUX MPOIECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBHOUN CPEBI;

OCO3HAaHMSI HEOOXOJAUMOCTH WCIOJIb30BAHUS JOCTW)KCHUNW XUMHUU IS
pellIeHus BOPOCOB PALMOHATIBHOTO MPUPOI0TO0JIH30BaAHUS;

AKTUBHOTO HENPUATHS JCHUCTBUH, MNPUHOCAIIUX BpPEJ  OKPYKaKOIIEH
MPUPOTHON Cpeie, YMEHHS MPOTHO3UPOBATh HEOJATONPHUATHBIE KOJOTHYCCKUE
MOCIIEICTBUS TPEANIPUHUMAEMBIX JEUCTBUM U IPEIOTBpaIlaTh UX;

HaJIMYMS PA3BUTOTO SKOJIOTUUECKOTO MBIIIJIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
OIIbITa NEATENbHOCTH JKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHUSA
PYKOBOJCTBOBATHCS WMHU B IO3HABATEIIbHOM, KOMMYHHKATUBHOM M COLHUAIBHOU
NpaKkTUKE, CIIOCOOHOCTH M YMEHHUS AaKTHUBHO MPOTHUBOCTOSITH HJECOJIOTUH
xemodobuu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIECTBEHHON MPAKTUKH;

NMOHWMAaHUS CHeu@UKY XUMHUW KaK HayKd, OCO3HaHHMS €€ poju B
dbopMHpOBaHUH PAlMOHATFHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IEIOCTHOTO
IpeCTaBlIeHUs] 00 OKPYXaIoIIeM MHUPE KaK O €IUHCTBE MPUPOJbl U YEJIIOBEKa, B
MO3HAHUW TMPUPOJHBIX 3aKOHOMEPHOCTEH M pEIICHUH TMPOOJIeM COXpaHEHUS
IIPUPOJHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XWUMHH JIJII  COBPEMEHHOU
UUBWIM3ALMU: B €€ TYMAHUCTUYECKOW HANPaBICHHOCTH W BaXHOW pPOJU B
CO3/TaHMM HOBOM 0a3bl MaTepUAIBHOM KYJIbTYPBI, PEIICHUHU T100abHBIX TTPOOIIeM
YCTOWYHMBOI'O PA3BUTHS YEJIIOBEYECTBA — CBHIPHEBOM, SHEPIETUUECKOM, IMHUILIEBOU U
AKOJIOTMYECKON O€30IacCHOCTH, B Pa3BUTHH MEIULIMHBI, OOECIEUEHUU YCIOBUMA
YCIEIIHOTO TpyJda U OKOJOTMYECKH KOMGMOPTHOM >KM3HM KaXKJIOro YjieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW T'PAaMOTHOCTM: TIOHMMAaHUS CYLIHOCTH METOJIOB
MO3HAHUS, WCIOJb3yEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
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MoJTy9aeMble 3HAHUS TSl aHAIW3a ¥ OOBSICHEHHUS SIBJICHUH OKPYIKAOIIET0 MUpa U
IPOUCXOAAIINX B HEM U3MEHEHUM, YMEHUS JIEaTh 000CHOBaHHBIC 3aKIIOUCHHUS Ha
OCHOBE HAy4YHbIX (AKTOB W HWMEIOIUXCS JAaHHBIX C IEJIbI0  TONyYeHUS
JIOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTH CaMOCTOSATENFHO HCIOJIb30BaTh XUMHUYCCKAE 3HAHUS IS
pelIeHus MPoOJIeM B PEaTbHBIX KU3HEHHBIX CUTYAIHSIX;

MHTEpeca K TO3HAHUIO U MCCIIEIOBATEIhCKON e TEIbHOCTH;

TOTOBHOCTH H  CIHOCOOHOCTM K  HENPEPHIBHOMY O0pa3oBaHUIO U
caM000pa3oBaHMIO, K AaKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUN 1O XUMHUU B
COOTBETCTBUU C KU3HCHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM TPY/la B pa3NudHbIX chepax mpodeccuoHambHON
NESATETLHOCTH.

METANIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIE Pe3yabTaThl OCBOCHHUSI YU4E€OHOTO mpenMera «XuMus» Ha
YPOBHE CpeHero oouiero o0pa3oBaHus BKIIOYAIOT:

3HaYUMbIe I (GOPMHUPOBAHHS  MHUPOBO33PECHHS  OOyYaIOIIUXCS
MEXTUCITUTUTMHAPHBIC (MEXIPEIMETHBIC) OOICHAYYHbIE TOHSTHS, OTPAKAIOIINE
IIEJIOCTHOCTh HAy4YHOW KapTUHBI MHpa M CHEMU(GUKYy METOJIOB ITO3HAHMSI,
UCIIOJIB3YEMBIX B C€CTCCTBEHHBIX HayKax (MaTepus, BEIISCTBO, SHEPIHs, SBICHHE,
IIPOIIECC, CHCTEMa, HAYIHBIN (haKT, TPUHIIKII, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKO0H,
Teopusl, UCCIIeIOBaHUE, HAOIIOICHHE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

yHUBEpCaJIbHbIC y4eOHBIC NEUCTBUS (MO3HABaTEIbHBIC, KOMMYHHKATUBHEIC,

pEryJsiTUBHbBIE), o0ecreynBaroIIne dbopmupoBaHue (GyHKIMOHAIbHON
I'PaMOTHOCTH M COLMAIbHON KOMIETEHIIMHN 00YyYaroIXCs;
CIOCOOHOCTH 00yuaroImuxcs UCIOJIb30BATh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEpPCAJIbHbIC yUCOHBIC
JEUCTBUS B MIO3HABATEJIBHON M COLIMATILHON MPAaKTHKE.

MeranpeaMeTHbIe PpE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y49eOHBIMA  TIO3HABaTEIbHBIMH, KOMMYHHKATUBHBIMH W  PETYJISTUBHBIMU
JICHCTBUSIMU.

Osjaaenue YHUBEPCAJIbHbIMHU y4eOHbIMH NMO3HABATEJIbHbIMU
JeUCTBUSIMM

1) 6a3oBbIe JJOTHYECKHE TeHCTBHUSA:

CaMOCTOAITENIbHO  (OpMyJupoOBaTh U aKTyaJIU3UpoOBaTh  MpoOJeMy,
BCECTOPOHHE €€ pacCMaTPUBATh;

ONPENCHATh LENU JEATEIbHOCTH, 3aJaBas IapaMeTpbl M KPUTECPUH HX
JOCTHXKEHUSI, COOTHOCUTH PE3YJIbTATHI IEATEIBHOCTHU C MOCTABICHHBIMU LIESIMH;

MCIIO0JIb30BaTh MPU OCBOCHHUM 3HAHWW MNPUEMBI JIOTMYECKOTO MBIIUICHUS —
BBLICJISAITh XApPAKTEPHBIEC MPU3HAKKA MOHATUW W yCTAHABJIMBATh MX B3aMMOCBSA3b,
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UCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHS 1J11 OObSICHEHUS OT/IETbHBIX (PAKTOB U
SIBJICHUM,

BBIOMpPATh OCHOBAaHMSI U KPUTEpUM [UJIs KIAacCU(PUKAMM BEIIECTB MU
XAMUYECKUX PEAKIIUN;

yCTaHaBIMBAaTh MPUYMHHO-CIEICTBEHHBIE CBSI3U MEXIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKHUE paCCYXKIACHHUS (MHIYyKTUBHbIE, IEAyKTUBHbBIC, IIO
AHAJOTUM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEUYHUS B pPAacCMAaTPUBAEMBIX
ABJICHUSIX, (POPMYJIUPOBATH BBIBOJBI U 3AKIIOUYEHUS;

IPUMEHSTD B MPOIECCE TO3HAHUS, UCTIOIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BBIBATH MOICIBHBIC MTPEACTABICHUS — XUMHUUECKHI
3HaK (CHUMBOJI) DJIEMEHTa, XUMUYEecKass (opmylsia, ypaBHEHHUE XUMHUYECKOU
peakuuu — MpU PElIEHUU Y4eOHBIX MO3HABATEIbHBIX M MPAKTHYECKUX 3ajad,
IPUMEHSTh Ha3BaHHbIE MOJIETbHBIE MPE/ICTABICHUS JIJIsl BBISIBJICHUS XapaKTEPHBIX
IPU3HAKOB U3y4a€MbIX BEIECTB U XUMUYECKUX PEAKLIUM.

2) 0a3oBbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJaJI€Th OCHOBAMHU METOJOB HAay4YHOTO IMO3HAHUS BEUIECTB M XHUMHUYECKHUX
peaxkiuii;

(dopMyIUpoOBaTh LIETH U 3a/1a4U UCCIIEIOBAHMSI, UCIIOJIb30BATh MTOCTABJICHHBIE
U CaMOCTOSTENHHO CQOPMYIMPOBAHHBIE BOMPOCHI B KadyeCTBE HHCTPYMEHTA
NO3HAHUS U OCHOBBI ISl (DOPMUPOBAHUS TUIOTE3bl MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHHUII;

BJIAJ€Th HABBIKAMU CaMOCTOSITEJIBHOIO IIJIJAHUPOBAHUS M MPOBEACHUS
YUYEHHUYECKUX SKCIEPHUMEHTOB, COBEPIIEHCTBOBATh YMEHHUS HAOJIOJATh 3a XOJIOM
poliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (popMynHpoBaTh
0000111eHNS ¥ BBIBOJIBI OTHOCUTEIBLHO JIOCTOBEPHOCTH PE3YyJIbTATOB UCCIIEI0OBAHMUS,
COCTaBJISITh OOOCHOBAHHBIN OTUYET O MPOJIeIaHHON paboTe;

npuoOpeTaTh ONbIT YYEHMYECKOM HCCIEAOBATEIbCKOM U MPOEKTHOU
NEeSATENBLHOCTH, MPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
IOMCKY METOJIOB pEUIEHUS NPaKTUYECKHX 3a/ad, IPUMEHEHUIO pPa3In4dHbIX
METOJ0B O3HAHUS.

3) pa6ora c nundopmanmeii:

OpPUEHTHPOBATHCS B PA3MUYHBIX HCTOYHMKAX UWHGOpManuu (HAYy4YHO-
HOMyJsipHas JUTEepaTypa XHMMHUYECKOTO COJIEp)KaHMs, CIpPaBOYHBIE MOCOOUS,
pecypebl MHTEpHETA), aHAanu3upoBaTh HMHPOPMALMIO PA3IUYHBIX BUAOB U (HOpM

MpeaCTaBJICHUA, KPUTHYCCKH OLICHHUBATH cc AOCTOBCPHOCTD J51
HCIIPOTUBOPCYNUBOCTD,
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dbopMynIupoBaTh 3aIpOChl U MPUMEHSTh Pa3IMYHbIE METObl MPHU MOUCKE U
orbope wuHpoOpMalUU, HEOOXOAUMOM HJisi BBINOJHEHUS Y4YEOHBIX 3ajaad
ONpeNeIEHHOTO TUTIA;

npuoOpeTaTh OIBIT HCIOIL30BAHUS HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTHI U Pa3INYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BBIOMpATh  ONTUMAJbHYIO  (GOpMYy  MNpEACTABICHUS
uHdopmaiuu (cxemsl, Tpaduku, UarpaMMbl, TaOJIUIIBI, PUCYHKH U IPYTHE);

UCTIONb30BAaTh HAYYHBIM $3bIK B KadecTBE CpEACTBa Mpu pabore ¢
XUMUYECKOM UH(pOpManuend: NPUMEHATh MEXIpeaMeTHble ((uszuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00OpeBUATypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M IPE0Opa3oBbIBATH 3HAKOBO-CHUMBOJMYECKHE CpEICTBA
HaIJISITHOCTH.

OBy1ajieHUe YHHBEPCAJIbHBIMM KOMMYHHUKATUBHBIMHY JI€HCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOM TEMBI B XOJ€ IUAJIOTa U/ UK
JIUCKYCCHM,  BBICKa3blBaTh  HJeH, (GOPMYyIHpPOBaTb CBOU  MPEAJIOKEHUSA
OTHOCHUTEJILHO BBINOJHEHUS MPEIOKEHHOMN 3a1a4H;

BBICTYNATh C Mpe3eHTalued pe3yibTaTOB IO3HABATEIbHOW J1€ATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHUKAMM MPHU BBITTOTHEHUU
XUMHYECKOI0 IKCIEPUMEHTa, MPAKTUYECKOH paboThl MO HCCIEIOBAHUIO CBOICTB
M3Yy4aeMbIX BEILECTB, pealn3alui y4eOHOro npoekTa u (hopmMyJIMpoBaTh BEIBOBI
[0 pe3yjbTaTaM IPOBEAEHHBIX HCCIEIOBAHUN IMYTEM COTJIACOBAHMS IO3UIUN B
X0J1e 00CYKJIeHUSI 1 OOMEHa MHEHUSIMH.

Ogy1ajieHHe YHUBEPCAJIbLHBIMH PeryJasiTUBHBIMM JeCTBUSIMMU:

CaMOCTOSITENIbHO IIJIaHUPOBAaTh M OCYIIECTBISATH CBOIO I03HABATEIbHYIO
NeSTEeNbHOCTh, Ompeaessas €€ Uead M 3a7adyd, KOHTPOJMpPOBAaTH M MO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATh MpeIjiaraéMblii  ajlropuT™M JEUCTBUM TpHU
BBITIOJIHEHUHM YYEOHBIX U UCCJIEAOBATENbCKUX 3a7a4, BBIOUpaTh Hambolee
3¢ (pexTUBHBIA C€IMOCOO HMX peumeHuss ¢ Y4YETOM TOJY4YEHHUS HOBBIX 3HAHUUA O
BEILIECTBAX U XUMUYECKUX PEAKIHUSX;

OCYILECTBIATH CAMOKOHTPOJIb CBOEH JEATEIBHOCTH HA OCHOBE CaMOaHaIN3a
Y CAMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmetHbie pe3ynbTaThl OCBO€HUS Kypca «OpraHvdeckas XUMUS»
OTpaXKaloT:

c(OpMUPOBAHHOCTh  MPEJCTABICHUNA O XHUMHYECKOH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUpPa, pPOJM XHUMHUU B TIO3HAHUU SBJICHUU
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Opupoabl, B  (QOPMHUPOBAHMM MBIIUIEHHS W  KYJIbTypbl JIMYHOCTH, €€
(GyHKIMOHAIBEHON TPaMOTHOCTH, HEOOXOIMMOM JJI pelIeHUs] TPaKTUYECKHUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOUIIEHUS K CBOEMY 3J0pPOBBIO U MPUPOIHOMN
cpene;

BJIAJCHUE  CHCTEMOM  XUMUYECKMX  3HAaHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIOIINE TMOHSTHS (XUMHYECKUW DIIEMEHT, aToM, DJEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, AJIEKTPOOTPUIATEIbHOCTh, XUMHUECKAsI
CBSI3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas M COKpamlEHHAas), MOJIb, MOJSpHAs
Macca, MOJIIPHBIA 00BEM, YINIEpOAHBIA CKeJNeT, (PyHKIMOHAIbHAs TIpyIa,
paaukan, U30MepHs, U30MEpPbl, TOMOJIOTHUYECKUN Ppsiji, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHCIIOPOJ U a30TCOJEpXKAIIUE COEAMHEHUS, MOHOMED, IOJHUMEp, CTPYKTYypHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUU U 3aKOHBI (TEOPHS CTPOEHUS
opranunyeckux BeuiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsSI MAcChl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XHUMHUHU; MHUPOBO33PEHUYECKHE 3HAHMS,
JeXalle B OCHOBE MOHMMAaHUS NPUYMHHOCTH M CUCTEMHOCTH XHWMHYECKHUX
ABIICHUH, (PAKTOJIOTUYECKHUE CBEACHHUS O CBOWCTBAX, COCTaBe, MOJIYYCHUH U
0e30I1acHOM HCIIOJIb30BAHUM Ba)KHEUIIUX OPraHMYECKUX BEIIECTB B OBITY U
IPAKTUYECKON JEATEIHLHOCTH YEI0BEKa;

c(OpMUPOBAHHOCTh YMEHHI BBISBISATH XapaKTEpPHBbIC MPU3HAKH TOHSITHH,
yCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHATHUS IPH
OMKMCaHUU COCTaBa, CTPOEHUS U MPEBPAICHUI OPraHMYeCKUX COCITMHEHU;

c(OpMUPOBAaHHOCTh YMEHUH HCIOJIb30BATh XUMHUUYECKYI0 CHUMBOJUKY JIf
COCTABJICHUSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMyn OpraHMYEeCKHMX BEIIECTB W ypPaBHEHUH XHMHYECKUX pEaKIuH,
U3TOTaBIMBATh MOJIENIU MOJIEKYJl OPraHWYEeCKHUX BEHIECTB MJis WUIIOCTPALUU UX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAMJIEKHOCTh H3YyUEHHBIX
OpraHMYECKHX BEUIECTB IO HX COCTAaBy M CTPOEHUIO K OINpeaeaEéHHOMY
KJIaccy/rpynme coequHeHUur (yriIeBOJOPOJbl, KHUCIOPOA M a30TCOAEpKallue
COCIMHEHMS, BBICOKOMOJIEKYJISIDHBIE COEAMHEHUS), JaBaTb WM Ha3BaHUA 11O
cucrematndyeckod HoMmenknatype (IUPAC), a Takxke mpuBOAUTH TPUBUAJILHbBIC
Ha3BaHUSl OTACJIbHBIX OpPraHUYEeCKUX BEUIECTB (ITHIIEH, MPONUJIEH, AlleTHJIEH,
STWICHTTUKOJb, TIHIEpUH, (HEeHoma, GopMaiabAerull, aleTalbleruj, MypaBbUHAS
KHCJIOTa, YKCYCHasl KUCJIOTa, OJIEMHOBAsI KUCJIO0TA, CTEAPUHOBAs KUCIIOTA, IIIF0K034,
bpyKTO3a, Kpaxmal, [eJUII0103a, TJIUIINH);

c(OpMUPOBAHHOCTh yMEHUSI ONPEIEIATh BHUAbI XUMHUYECKOM CBSI3M B
OpraHUYECKUX COCNUHEHUSIX (OAMHAPHBIC U KPATHBIE);
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c(OPMUPOBAHHOCTh YMEHHUS MPUMEHSTH MOJOXKEHHUS TEOPUU CTPOCHHUS
opranunyeckux BeuectB A. M. BytnepoBa aiist 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHUS; 3aKOH COXPAHEHHUS MACChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHHH  XapaKTepuU30BaTh  COCTaB, CTPOCHHE,
(¢u3nuecKkue U XUMUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENICH pPA3TUUYHBIX
KJIACCOB OPraHMYECKUX BEHIECTB (METaH, ATaH, STWJICH, MPOIMWIEH, alleTHJICH,
Oyramuen-1,3, metunOyraaueH-1,3, OeH30/1, METaHOJ, 3TAaHOJ, STHJICHIJIHUKOJIb,
TIIMLEpUH, (EHOJI, aleTajabAeTu, MypaBbUHAs W YKCYCHasi KUCJIOTHI, TIIOKO3a,
Kpaxmas, LeJUI0J103a, aMUHOYKCYCHAs KUCJI0Ta), WILUTFOCTPUPOBATh TEHETUUECKYIO
CBSI3b MEXKJYy HUMH YPAaBHEHUSAMHU COOTBETCTBYIOIIMX XWMHYECKHX PEAKIUN C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (pOpMyJ;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKT€pPU30BaTh HICTOUYHUKH YTJIE€BOJIOPOIHOTO
Colpbst (He(dTh, NPUPOJHBIA Ta3, yrojb), CHOCOOBI HX MEPepadOTKU U
MPaKTUYECKOE IPUMEHEHNE MTPOIYKTOB MepepaboTKH;

c(OpPMUPOBAHHOCTh YMEHHM MPOBOJUTH BBIYMCICHUS MO XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIA MPOIYKTa
peaklMu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOIO M3 HCXOJHBIX
BEIIECTB MJIN MPOIYKTOB PEAKIIUN);

c(hOpPMHUPOBAHHOCT, YMEHHUH BJIAJCTh CHCTEMOM 3HAaHMK 00 OCHOBHBIX
METOAaX HayqYHOro MO3HAHUs, UCIIOJIb3YEMBIX B XUMUH MIPU U3YUYEHUU BEIECTB U
XUMUYECKUX SIBJICHUH (HAOMI0AeHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJIETMPOBAHUE),
UCIIOJIB30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUSA U1 IPUHATHS pEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHTyalHsX, CBS3aHHBIX C BEIIECTBAMHM M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTH YMEHUM COOJIIOIaTh TPaBUiia MOJIb30BaHUS XUMUYECKON
NOCyJIOM U JabopaTOpHBIM OOOPYIOBAHHUEM, a TaKXKe MpaBWiIa OOpalleHus C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKLUHSMH IO BBIIOJHEHUIO JIaOOpaTOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W BBIMOJHATh XUMHUYECKUN
AKCIIEPUMEHT (ITPEBPALCHUS] OPTaHUYECKHUX BEILECTB [IPU HAIrPEBaHUH, MOJy4YECHHE
STWJIEHA M W3YyYEHHE €ro CBOMCTB, KAUYE€CTBEHHBIE pPEAKLUHUH OPraHHUYECKUX
BELIECTB, JE€HATypauus OEJKOB NpU HArpeBaHUM, LIBETHbIE peaklUH OEJIKOB) B
COOTBETCTBMM C TMpPAaBHJIIAMH TEXHUKH OE30MACHOCTH TMpU OOpaIllEHUU C
BEIIECTBAMH U J1a0OpaTOPHBIM 00OPYJOBaHHEM, MPEACTABISTh PE3yJIbTaThl
XUMHUYECKOTO JKCIIEPUMEHTa B (OpME 3alHuCH YpaBHEHUN COOTBETCTBYIOIIHMX
peakuuii 1 GopMyIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUM KPUTUYECKH AaHAIU3UPOBATh XUMHYECKYIO
MHPOpMaLIMIO, TOJyYaeMyl M3 Pa3HbIX MCTOYHMKOB (CpEJICTBA MAacCOBOM
uHpopMauuu, UHTEpHET U APYTrUX);
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chOpMHUPOBAHHOCT, ~ YMEHUW  COOMIOJATh  MpaBujia  DKOJOTUYECKHU
1[eJIecCO00pa3HOro MOBEJAECHUS B OBITY M TPYJAOBOM JEATEILHOCTH B LEJAX
COXpPAHEHUSI CBOETO 3[I0POBbA U OKPYKAIOIIEH MPUPOJHON CpeAbl, OCO3HABATH
OMACHOCTh BO3JICHCTBHS HA >KUBBIE OPraHU3MbI OMPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHMMAas cMbich Tokazarens [I/IK, moscHsATh Ha mpuMepax CrocoObl
YMEHBIICHUSI W NPENOTBpPALIEHUS WX BPEIHOrO BO3ACHCTBHS HA OpPraHU3M
YeJI0BEKA;

U1 OOyYaroIMXCsl ¢ OrPaHUYEHHBIMH BO3MOXHOCTSMH 37I0POBbS: YMEHHUE
IPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYMHBIX METOJAaX ITO3HAHUS BEIIECTB U
XUMHUYECKHUX SBICHUM;

JUISL CIENbIX M CIa0OBUIAIMIMX OOYydYalOIIMXCA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cuctemy oOo3HaueHui JI. Bpaitns mis 3amucu XUMHYECKHX

dbopmyi.
11 KJIACC

[IpenmetHbie pe3ynbTaThl OCBOEHUs Kypca «OOmias u HeopraHuyeckas
XUMHSD OTPAKAOT:

c(hOPMHUPOBAHHOCTh  MPEJCTABICHUH: O XHUMHYECKOW COCTaBJISIOIICH
€CTECTBCHHO-HAYyYHOW KapTUHBI MHpPa, POJM XHWMUU B MO3HAHWM SIBJICHUU
npupojabl, B (GOPMUPOBAHMM MBIIUICHUS MW KYJbTYpbl JIMYHOCTH, €€
GyHKIIMOHATEHON IPaMOTHOCTH, HEOOXOIUMOM JIJIs pelieHUs MPAKTUUECKUX 3a/1a4
U DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U TMPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKHMX  3HAaHMH, KOTOpass  BKIIIOYAET:
OCHOBOIIOJIATAIOIINE MOHATUS (XMMUYECKUM 3JIEMEHT, aToM, M30ToI, s-, p-, d-
ANIEKTPOHHBIE OPOWUTATM aTOMOB, HWOH, MOJIEKYJia, MOJIb, MOJIAPHBIH OOBEM,
BAJICHTHOCTb, JJIEKTPOOTPULIATENBHOCTh, CTENCHb OKHUCJICHUS, XUMUYECKasl CBS3b
(koBaJieHTHas, HOHHAs!, METAJUTMYECKasi, BOAOPOAHAs ), KpUCTAIITNYECKas perIéTKa,
TUNBl XUMHUYECKHX  PEAaKLUHMH, PACTBOpP, DJIEKTPOJIMUTHI, HEDIJIECKTPOJIMUTHI,
3JIEKTPOJINTUYECKAs JUCCOLUMALUs, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON pPEaKiuu, XUMHUUYECKOE DPaBHOBECHUE); TEOPUU U 3aKOHBI (T€Opus
AJIEKTPOJIIUTUUECKON Auccounannu, nepuoanueckuii 3akon Jl. M. Menneneesa,
3aKOH COXPAHEHHMS MACCHI BEIIECTB, 3aKOH COXPAaHECHUSI U MPEBPALLCHUS SHEPTUU
IpU XUMHUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUU SA3BIK XUMHH,
MHPOBO33PEHYECKUE 3HAHUA, JICKAIIME B OCHOBE MOHUMAHHS MPUYUHHOCTH H
CUCTEeMHOCTH XHMHUYECKHUX SIBJICHUM, (DAKTOIOTUUECKHUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYUYCHUH U 0€3011aCHOM HCIIOIh30BAaHUM BAXKHEUIIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUUYECKON JEATEITHHOCTH YEJIOBEKA;
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c(OpMUPOBAHHOCTh YMEHHUI BBISBISATH XapaKTEpPHbIE MPU3HAKU MOHSTHUH,
YCTAaHABJIMBAaTh WX B3aUMOCBS3b, HUCIOJIb30BATh COOTBETCTBYIOLIME IMOHATHUS TPHU
ONMCAaHUM HEOPTraHNYECKHUX BEIIECTB U UX IPEBPALLCHHI;

c(hOpMUPOBAHHOCTh YMEHUH HCHOJB30BaTh XWMUYECKYI0 CHMBOJHKY IS
coctaBieHuss (OpMyJ BEIIECTB W  yPaBHEHUA XUMHUYECKHX  PEaKIHi,
cucremarnueckyto HomeHknarypy (IUPAC) u TpuBnaiibHble Ha3BaHUS OTJENIbHbIX
HEOPraHWYECKUX BEIIeCTB (yrapHblid Tra3, YIJIEKHCIBIM ra3, aMMHaK, raméHas
W3BECTh, HETAIIEHAs U3BECTh, MTUTHEBASI COJA, MUPUT U JPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUI ONPEAEIIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUYECKHUX DJIEMEHTOB B COCIAMHEHHUAX PA3JIMYHOTO COCTaBa, BHJ XUMHUYECKOH
CBA3M (KOBaJEHTHAs, MOHHAs, METAILINYECKasl, BONOPOHAs) B COCITMHEHUSX, TUII
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIeCTBA (aTOMHAs, MOJEKYJSIpHas,
MOHHAs!, METAJNTMYECKAsI ), XapaKTEP CPE/bl B BOJHBIX PaCTBOPAX HEOPTaHUUYECKUX
COCJIMHECHUU;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABJIMBATh IIPUHAJIEKHOCTh
HEOPraHMYECKHX BEIIECTB IO HMX COCTaBYy K OINpEeAeNEHHOMY KIAcCy/TpyIie
COEIMHEHUH (IPOCThIE BELIECTBA — METAJUIbl U HEMETAaJIbl, OKCHUJIbI, OCHOBAHUA,
KHCJIOThI, aM(pOTEpHBIE THIPOKCHUIBI, COJIN);

chOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CMBICI IEPUOANYECKOr0 3aKoHa 1.
N. MenpeneeBa 1 IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLYI0, OOBSICHUTEIBHYIO
U TIPOTHOCTHYECKYIO (DYHKIINY;

cOpPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKMX JJeMeHTOB |—4 mnepunonos llepmoamyeckoin cHCTEMBI
xuMuueckux snemeHToB JI. WM. MeHnneneeBa, MCHOJIb3ysl MOHSATUS «s-, p-, d-
AIEKTPOHHBIE opOuTanm, «OHEPTETHUYECKUE YPOBHIY, OOBACHSTH
3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMMYECKUX JJIEMEHTOB M HUX COCIWHECHHMU
110 IIeproaam U rpynmam [lepruoandeckoit CucTeMbl XUMUYECKUX d1eMeHToB []. .
Menpeneena;

chOpMUPOBAHHOCTh YMEHHMH  XapakTepu3oBaTh (OMHUCHIBaTH)  OOLIUE
XUMHYECKHE CBOMCTBA HEOPraHMYECKUMX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
ITIOATBEPKAATh CYyLIECTBOBAHUE TI'€HETUYECKOM CBS3M MEXIY HEOPTraHWYECKUMHU
BEILIECTBAMH C IMOMOIIBIO YPABHEHHUI COOTBETCTBYIOIMX XUMUYECKUX PEAKLUN;

c(OpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIUPOBATh XUMHUUYECKUE PEAKIUH I10
pa3IMYHBIM IpU3HAKaM (YHCIy M COCTaBy PEarupyrolluX BELIECTB, TEIIOBOMY
3 deKTy peakiuu, U3MEHEHUIO CTEMEHEH OKHUCIEHUS SJIEMEHTOB, 00paTUMOCTU
peaKkiyM, y4acTHIO KaTajlnu3aTopa);

c(OpPMUPOBAHHOCTh YMEHHUI COCTaBIATh YPaBHEHUS PEAKIUI pa3iIMYHBIX
THUIIOB, [TOJIHBIE U COKPAIIEHHBIE YPaBHEHUS pEeaKIMi HOHHOTO OOMeHa, yUUThIBas
YCJHOBUS, IPY KOTOPBIX 3TH PEAKIHUU UAYT 10 KOHIIA;
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chOpMUPOBAHHOCTh YMEHUW TIPOBOAHWTH PEAKIUHU, TOATBEPKIAIOIINE
Ka4yeCTBEHHBIH COCTAaB pPA3IMYHBIX HEOPTaHWMYECKHX BEIIECTB, pPAaclO3HaBaTh
OTBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINUE B BOJIHBIX PACTBOPaX HEOPTAHUUECKUX
BEIIIECTB;

chOpMUPOBAHHOCTh YMEHUH  PACKPBIBaTh  CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAaHOBUTEJIBHBIX PEAKIMNA MOCPEICTBOM COCTABJICHHUS DJIEKTPOHHOTO OanaHca
ATUX PEaKLUK;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKOM
peaKiuu OT Pa3INuHbIX (PaKTOPOB; XapaKTep CMEMICHUS XUMUYECKOTO PAaBHOBECHS
B 3aBUCUMOCTH OT BHeIHero Bo3zaeicTBus (npunuui Jle latense);

chOpMUPOBAaHHOCTh YMEHHUH XapaKTepU30BaTh XHMHUYECKHE IPOIIECCHI,
JeXallie B OCHOBE MPOMBINIICHHOTO TOJMYyYeHHUs CEPHON KHUCIOTHI, aMMHAaKa, a
TaKkKe CHPOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAyYHBIX MPHUHIMIAX H
AKOJIOTUYECKUX MPOOIeMax XUMHUECKOTO IPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUU MPOBOAUTH BBIUUCICHHUS C HCIIOJIB30BAHHEM
MOHSTHSL «MaccoBasi JIOJisi BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHWH Ta30B
IPU XUMHUYECKUX PEAKIUIX, MACChHI BEIIECTBA MK 00BEMA Ta30B MO0 H3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WIM 00bEMY OJHOIO W3 YYACTBYIOUIMX B PEaKIHUH
BEIIECTB, TEIIOBOro 3(p(dekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl
BEIIIECTB, MIPEBPAILECHUS U COXPAaHEHUS YHEPTUH;

chOpMUPOBAHHOCTh YMEHHI COOIIOIATh MpaBUiia TOIb30BAHUS XUMHUECKON
NOCyJIOM W JabopaTOpHBIM OOOPYOBAHHUEM, a TaKXKe MpaBWiIa OOpaIleHus C
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKLUUSIMH MO BBHINOJHEHUIO J1a0OPAaTOPHBIX
XUMHYECKHX OTIBITOB;

chOpMHUPOBAHHOCTh YMEHUH TIJIAHUPOBATh M BBIIOJHATh XHUMHYECKHUMA
AKCIIEPUMEHT (Pa3JI0’KEeHHUE MEPOKCHIA BOJOPOJia B MPHUCYTCTBUM KaTalIM3aTOPa,
olpezieNieHue Cpeibl pPacTBOPOB BEUIECTB C IOMOUIbIO  YHHMBEPCAIHHOTO
WUHINKATOPA, BIUSIHNAE PA3IMUHBIX (PAaKTOPOB Ha CKOPOCTh XUMUYECKOU PEaKIlny,
peaKkiui MOHHOTO OOMEHa, KaueCTBEHHBIC PEaKIMH Ha cyibdar-, KapOoHAT- U
XJIOPUJI-aHUOHBI, Ha KaTHOH aMMOHMSI, PELIEHUE SKCIEPUMEHTAIbHBIX 3aJad 10
temaMm «Metamnel» U «HemeTtannbsl») B COOTBETCTBUM C NpPAaBHJIAMU TEXHUKU
0€301acCHOCTH MPH 0OPAILEHUH C BEILIECTBAMU U JJA0OPATOPHBIM 000PYAOBaHUEM,
IPEACTABIATh PE3yJNbTaThl XUMHUYECKOIO JKCIEepUMEeHTa B (opme 3amucu
YpaBHEHUI COOTBETCTBYIOIIMX pEaKIUi U (POPMYJIUPOBATH BHIBOJBI HA OCHOBE
ATHX PE3yJbTaTOB;

chOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UPOBATh XUMHUYECKYIO
uH(poOpMaIMIO, TMOJIYy4YaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYHUKaIuu, MTHTepHET 1 pyrux);
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cOpMHUPOBAHHOCT, ~ YMEHUU  COONIOJATh  MpaBWjia  AKOJOTHYECKH
1eJeCO00pa3HOTO TMOBEJIEHUS B OBITY U TPYIOBOM JEATEIBHOCTH B LEIAX
COXpPAHEHUSI CBOETO 3[I0POBbA U OKPYKAIOIIEH MPUPOJHON CpeAbl, OCO3HABATH
ONaCHOCTh BO3/JICUCTBHS HA KMBBIC OPraHU3MBbI ONPEACIEHHBIX BEMIECTB, HOHUMAs
cmbict nokaszatens I[IJIK, mosicHATh Ha mnpumepax crnocoObl YMEHBIIECHHS U
NpEeJOTBPALIEHUS UX BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUTsE 00Yy4aroIUXCs C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI: yMEHUE
MPUMEHSTh 3HAaHUA 00 OCHOBHBIX JOCTYHHBIX METOJAaX IO3HAHUS BEUIECTB U
XUMHUYECKUX SBJICHUM;

JUISL  CHeNbIX M ClHa0OBUIAIIMX OOY4YaloOIIMXCA: YMEHHE HCIOIb30BaTh
penbedHO-TOUeUHYIO0 cucTeMy oOo3HadueHui JI. bpaitns niis 3amicu XUMHYECKHX

dbopmyi.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KIIACC
KoimnuecTBo yacoB
HaumeHoBaHMe pa3/ieioB U TeEM
Ne i/ Kontpoasnbie | IIpakTn:
NporpamMmmal Bcero
padoThI padoThI
Pa3nes 1. Teopernyeckne 0CHOBbI OPraHMYeCKON XMMHUHU
IIpeamer oprannueckor xumuun. Teopus
1.1 CTPOECHUS OPTraHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Pasnen 2. Yraesoaopoasl
2.1 [IpenenbHbIe YTIIEBOAOPOABI — AJIKAHbI 2
29 HenpenenbHbie yraeBoAOPOIbI: AIKEHBI, 6 1
’ aJIKa/IMEHBI, aJIKUHbI
2.3 ApomaTuieckue yrieBoaopO bl 2
24 [IpupoaHbIE HCTOYHUKH YIJIEBOJOPOAOB U 3 1
' uX nepepadoTka
Wroro no pazneny 13
Pa3znea 3. Kucaopoacoaepxaiue opranHudeckue coelMHeHn st
3.1 Crnuptsl. Genon 3
19 Anbaeruasl. KapOOHOBBIE KUCIIOTHI. 7 1
' CroxHbIe 3QUPBI
3.3 VTri1eBoab! 3 1
[okyMeHT co3aaH B anekTpoHHown copme. Ne 53 ot 16.05.2024. UcnonHutens: Maneesa .M. B INTEKTPOHHBIA

CtpaHuua 26 u3 31. CtpaHuua cosgaHa: 16.05.2024 13:43 ¥ TATAPCTAH



Nroro no pazaeny 13
Pasnen 4. A3orcoaep:xaniue OpraHnvecKue coeTuHeHn s

4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
Hroro no pasgeny 3
Pa3zgea S. BbicokoMoJIeRyIsIPHBIE COeIMHEHM I

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2
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11 KITACC

KoanuecTBo yacoB
HanmenoBanue pa3ieoB U TeM
Ne n/m Konrpoabnbie | IIpakTu:
MPOrpaMMbl Bcero
padoThI padoTsbI
Pasnen 1. Teopernueckue 0CHOBbI XUMHMHU
Crtpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u [lepuoanueckas cucrema XUMHYECKUX 3
snemenToB . 1. MenneneeBa
12 Crtpoenue BemiecTBa. MHOTrOOOpasue 4
' BEIIECTB
1.3 XHUMHUYECKUE PeaKLUU 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heoprannueckasi Xumust
2.1 MerTanbl 6 1
2.2 Hemertamnsl 9 1 1
)3 CBs13b HEOPraHMYECKUX U OPTaHUYECKHUX )
' BELIECTB
Hroro no pazneny 17
Pa3zgen 3. XumMus u :Ku3Hb
3.1 XUMUS U )KU3Hb 4
Nroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB 110 [IPOIT'PAMME 34 2 3
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Jluct cornacoBaHus k gokymeHTy Ne 53 ot 16.05.2024
MHnunaTop cornacoBaHnus: Maneesa .M. [npektop
CornacoBaHune nHnyumnposaHo: 16.05.2024 13:43

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo
1 Maneesa .M. A

16.05.2024 - 13:43
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