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Электронная подпись


MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XUMUU Ha YpOBHE CpeAHEero olmiero o6pa3zoBaHus
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii ®@enepannn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
denepanbHOil  00pa30BaTENBPHONW MPOTPAMMBI  CPEIHEro OOIIero o0pa3oBaHUs
(®OIT  COO), npencraBieHHblx B  dDenepasbHOM  TOCyAapCTBEHHOM
obpazoBarenpHoM ctanaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
yueOHOro mpeameTa «XuUMHs» B 00pa3oBaTelbHBIX OpraHu3aiusx Poccuiickoit
Qdenepany, peaqu3yIONIUX OCHOBHbIE 00pa3oBaTelibHbIE MPOTPAMMBI, H
OCHOBHBIX TMoOJIokeHuN «Crpareruu pa3BUTHS BocnuTanusa B Poccuiickoit
Oenepanuu Ha nepuos a0 2025 roma» (Pacnopsixenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OINPEACICHHUIO
oO1el cTpareruu o0y4eHHUsl, BOCIIUTAHUS U Pa3BUTHSA 00ydarOUUXCsl CPEACTBaMU
yueOHoro npeamMera «Xumusi» A 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIIM
koHenTyainbHbie TnonokeHuss ®I'OC COO o B3auMOOOYCIIOBIEHHOCTU IIEJIeH,
COJIEp)KaHus, pPe3yJbTaTOB OOy4YeHHMs] M TpPEOOBaHUN K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMHU
o0uieo0pa3oBaTeabHOM OpraHu3alluy, SBJISETCS HEOThEMJIEMOM 4YacThio UX
oOpazoBaHHOCTH. OHO CIY)KUT 3aBEpLIAIOLIMM JTalloM pealu3aluu  Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KIIOUEBBIX ILIEHHOCTEH, NPUCYIIUX
LEJOCTHOM CHCTEME XHUMHUYECKOro OOpa3oBaHHUs. OTH LIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, GOPMHUPOBAHUS MUPOBO33PEHUS U OOILEN KYJIbTYpPbI
YelioBeKa, a TaKKe DSKOJOTMYeCKM OOOCHOBAHHOTO OTHOUIEHHSI K CBOEMY
3M0POBBI0 M MNPHUPOAHON cpene. Peammsyercs XxXumuueckoe o0Opa3oBaHHE
00yyJaromuxcsi Ha YPOBHE CPEAHEro 00IIero oOpa3oBaHus CpelICcTBaMU y4eOHOTO
npeaMera «XUMHUSD», COJIEpPXKAHUE U TIOCTPOEHUE KOTOPOTO OMNpeNeeHbl B
nporpaMme Mo XUMHHM C YYETOM cHelu(pUKU HAyKd XUMHUHU, €€ 3HayeHUs B
MO3HAHUM TIPUPOABl U B MaTepUATbHOM >KM3HU OOIIECTBA, a TAKXKE C Y4ETOM
oOuMX 1eneldl M TNPUHLUIOB, XapaKTEPU3YIOIMIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero oo1ero oopasoBanus B Poccutickoit deneparum.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UrpaeT 0coOyro poJib B
COBPEMEHHOM LUBUJIM3AIMU, B CO3JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCUT CBOM BKJIaJ B (hOpMHpOBaHHE PAIlMOHATIBLHOIO HAYYHOTO MBIILICHUS,
B CO3JJaHUE LIEJIOCTHOTO MPEJCTABJICHUS 00 OKpYXalolleM MHUpe KaK O €IMHCTBE
OpUPOABl U YEJOBEKa, KOTOpoe (GOpMHUPYETCs] B XMMUU HAa OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPYXAIOLIEr0 MHUPA, OCO3HAHMS B3aUMOCBSI3U MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMH U BO3MOKHBIMH 00JIACTSIMU IIPUMEHEHHUS.



TecHO B3aMMOJEUCTBYSI C IPYTMMH €CTECTBEHHBIMU HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOMN YaCThI0O MUPOBOM KYJIbTYpbI, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa M SKM3HU KaXJIO0ro wieHa ooOmectBa. CoBpeMeHHass XHUMHsS Kak Hayka
CO3MJIaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHIM HAamNpaBi€HA Ha pEIICHHE
m00anbHbIX TPOOJIEM YCTOMYMBOTO Pa3BUTUS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOMN, MUIIEBOM, FKOJIOTUUYECKON O€30MaCHOCTU U OXPAHbI 3JI0POBBSL.

B coorBercTBUM ¢ OOmMMMH TENSIMH W TPHUHIMIIAMH CPEIHETO OOIIero
oOpasoBanusi copepkanue npenmera «Xumus» (10-11 xmaccel, 6a30BbIN ypPOBEHb
U3Y4YEeHHS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOJMMYI0O MM JUIsi  BbIpAOOTKH  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHHUS B KU3Hb COIMYyMa, MPOJOJIKEHUS
00pa30BaHuUs B Pa3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBisiomuMu  TIpeAMeTa «XUMHS»  SIBISIOTCS 0a30BbIE  KypChl —
«Oprannueckass xumus» U «OOImasT U HeOpraHWYeckas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJICP’KaHUsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOIl HAyKH: CUCTEMA
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIIOUEHHEM 3HAHUW U3 OOIIEH XUMHH) U
OpraHn4YecKor Xumuu. POpMUPOBAHME JAHHOW CHCTEMBI 3HAHWM NPU U3YYEHUU
npeaMeTa 00€CIeYMBAET BO3MOXHOCTh PACCMOTPEHHUST BCErO0 MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHSTHM, 3aKOHOB U TEOPHUI XUMUHU.

Crpykrypa comepkaHus KypcoB — «Opranmdeckas xumus» u «OOmas u
HEOpraHu4ecKkas XUMus» cPopMHUpOBaHA B MPOrpaMMe IO XUMHH Ha OCHOBE
CUCTEMHOTO TMOAXO/JAa K H3YYEHUIO YYeOHOro wmarepuajia U 00yCJIOBJICHA
HUCTOPUYECKH  OOOCHOBAHHBIM  pa3BUTHEM  3HAHMU  HA  ONPENENEHHBIX
TEOPETUYECKNX YpOBHSIX. Tak, B Kypce€ OpraHMYeCKOW XMMHUU BEIECTBA
paccMaTpHUBAIOTCS. HAa YPOBHE KJIACCUYECKOM TEOpPUHM CTPOCHUS OPTraHHMYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXMMHUYECKUX U  DBJICKTPOHHBIX
MPEACTABICHU O CcTpoeHuH BemlecTB. CBeaeHuss 00 H3yyaeMbIX B Kypce
BEILIECTBAX JAOTCS B Pa3BUTUU — OT YTJI€BOJOPOJIOB JI0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCIMHEHHWW. B Kypce OpraHMyeckod XUMHH IOJy4arOT pPa3BUTHE
c(hOopMHUpPOBaHHBIE HA YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs IMEPBOHAYATHHBIC
NpeACTaBICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAITMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUSI, 0 XUMUYECKON PEaKIUHU.

[Tox HOBBIM yriom 3peHuss B mnpeameTe «XuMmus» 0a30BOr0 ypOBHS
paccMaTpUBaeTCs W3YyYCHHBIH HAa YPOBHE OCHOBHOTO 001Iero o0Opa3oBaHUs
TEOPETUYECKH Matepuan ¥ (HaKTOJOTHYECKHE CBEICHUS O BEIIECTBAX W
XUMUYECKOW peakiuu. Tak, B yacTHOCTH, B Kypce «OOIas u HeopraHuyeckas
XUMUS» OOyYarolmMUMCsl TPEIOCTABIISICTCS BO3MOXXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOAOJOTUYECKHUX IMO3ULIUMI,



rIyOke TIOHSATh HWCTOPUYECKOE U3MEHEHHE (YHKIMH JTOro 3aKoHAa — OT
000011aK01IeH 10 0OBSICHSIOIICH U IPOTHO3UPYIOIICH.

Envnas cucrema 3HaHWMM O Ba)XKHEWIMX BEIIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBaX W MPUMEHEHHUM, & TAKXKE O XUMHUYECKHX PEAKLMSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpoTekaHusi jomnonHsercs B kypcax 10 m 11 xkmaccos
AJIEeMEHTaMHU COJICP)KAHMS, HMMEIOUMMHU KYJbTYPOJOTHMUECKUI U TMPHUKIATHON
XapakTep. OTU 3HAHMUS CIOCOOCTBYIOT IMOHMMAHMIO B3aUMOCBSI3U XHUMHH C
JIPYTMMHM HayKamH, PacKpblBalOT €€ poJib B MO3HABATEIBHOM W MPaKTUYECKOU
JESTEIbHOCTH YeNIOBEKa, CIIOCOOCTBYIOT BOCHUTAHHUIO YBAaXXEHHUS K IPOLECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUU XUMHH, TTOMOTaIoT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOMIECTBEHHO M JIMYHOCTHO 3HAYMUMBIX
npobJsieMax, CBSI3aHHBIX C XUMHUEW, KPUTHYECKH OCMBICIUBATh HMHQPOPMAIUIO U
NPUMEHATh €€ [IJIsl TIOMOJHEHUs 3HAHUM, PEIICHUS WHTEIUICKTYalbHbIX |
AKCIIEPUMEHTAJIbHBIX UCCIEA0BATENIbCKUX 3a7a4. B 1emom conepxanue yd4eOHOro
npeamMera «XUMHSD)» ~ JTaHHOTO  YPOBHS ~ M3Y4YEHUS  OPUEHTUPOBAHO  HA
dbopmupoBaHre y OOyYarOMIMXCS MHPOBO33PEHUECKOM OCHOBBI JJIsI MMOHUMAaHUS
dbunocopckux uaeH, TakMx Kak: MaTepUaIbHOE €AMHCTBO HEOPTraHUYECKOTO U
OpraHUYeCcCKOro MHUpa, OOYCJIOBIEHHOCTh CBOMCTB BELIECTB HX COCTAaBOM H
CTPOCHUEM, ITO3HABAEMOCTh MPUPOAHBIX SBJICHUNM MYyTEM OHKCHEPUMEHTAa H
pEelIeHUs] TMPOTHBOPEYUN MEXIy HOBBIMU (akTaMu ¥ TEOPETHUYECKHUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU YKOJOTUUECKHUX MpooOieM, a
TaKkke MpodsIeM cOepekeHUs YHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TE€XHOJIOTUN U MaTEpPUAJIOB.

B nmane pemieHus 3agad  BOCHHTAHUSA, Pa3BUTHS U COUMANIM3ALUU
oOydJaronuxcsi MPUHATBIE TPOrPAMMOM MO XMMHH TOAXOAbl K OMPEETICHUI0
colepKaHUsi M TOCTPOCHMSI TMpeaMeTa MpeaycMaTpuBaioT (HOPMHUPOBAHUE
YHUBEpPCAIbHBIX Y4YEOHBIX JEUCTBUH, HMeEIOUMX 0a30Bo€ 3HAayY€HUE I
pPa3IMUHBIX BUJOB JICSITEIBHOCTH: PEIICHHUS TMpoOsieM, IOUCKA, aHaiu3a |
00paboTku uH(pOpMaIi, HEOOXOIUMBIX JJIsi MPUOOPETEHHUS OIbITa TPAKTUYECKON
U UCCJENO0BATEIbCKOW JEATENbHOCTH, 3aHMMAIOIIECH BaXKHOE€ MECTO B IMO3HAHUU
XUMUH.

B mpakTuke mnpenogaBaHusi XUMHU KaK Ha YpPOBHE OCHOBHOTO OOIIEro
00pa3oBaHusl, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, MPU ONPEICIICHUN
COJICPKATEIIbHOW XapaKTEpPUCTUKHU Il HW3y4eHUs TMpeaMeTa HalpaBJICHUEM
MEPBOCTENICHHOW 3HAYMMOCTH TPAIUIIMOHHO MPU3HAETCS (OPMHUPOBAHKE OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOU
JEATEeIbHOCTH 4YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOIMYECKOM TOYKH 3pPEHUs TaKOW MOAXOJA K ONPENEICHHUIO Ielell H3ydeHUs
MpeaMeTa SIBJISIETCS BIOJIHE OMPAB/IaHHBIM.



CoryiacHO JaHHOM TOYKE 3pEHMs TJIABHBIMHM LIESIMH H3YyYEHHs NIpeaMeTa
«Xumus» Ha 6azoBoM ypoBHe (10 —11 ki1.) SBISIFOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUW Kak  BaKHEUIEH
COCTABJIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOU
JeXaT KIIFOUEBbIE MOHATHUS, (PYHIaMEHTAIBHBIE 3aKOHBI U TEOPUU XHMHH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M IOHHWMAHHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUECKOTO XapakTepa, 03HAKOMIICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHHSI,

e (opMHpOBaHME U Pa3BUTHUE NPEACTABICHUI O HAYUYHBIX METOAAX MMO3HAHUS
BEIIECTB M XWUMHUYECKHX pPEAKUUH, HEOOXOOUMBIX M1 HPUOOPETEHUS
YMEHUN OpPUEHTHUPOBATHCA B MHUpPE BEHIECTB M XHWMHUYECKHUX SIBJICHH,
MMEIOIIHUX MECTO B IPUPOJIE, B IPAKTUYECKOMN U MIOBCETHEBHOW KU3HU;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBLHOCTH, CBI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHMEM XUMHUYECKOTO O3KCIIEpUMEHTa, COOJIIOJICHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ aTuM, comepxaTenbHas XapaKTepUCTUKaA LeJIed U 3a/1ad U3y4eHUs
peIMeTa B IPOrpaMMe 10 XUMHHM YTOYHEHA U CKOPPEKTHPOBaHA B COOTBETCTBUU
C HOBBIMHU IIPUOPUTETAMU B CUCTEME cpelHero oduero odpazoBanus. CeroaHs B
MpENoJaBaHUM XUMHM B  OOJbIIEH CTENEHW OTHAETCA  IPEANOYTEHHE
MPAaKTUYECKOM KOMIIOHEHTE COJEpKaHHUsI OOydYeHHs, OpPHUEHTHUPOBAHHON Ha
MOAATOTOBKY BBIMYCKHUKA 00IIe00pa30BaTeIbHON OpraHu3alvy, BIAICIOLIEro HE
HAOOpOM 3HAHUM, a (PYHKIMOHAIHHOW TPAMOTHOCTBIO, TO €CTh CIOcOOaMH U
YMEHUSAMH aKTHBHOI'O INOJIYYEHMS 3HAHUN W NPUMEHEHUS MX B PEaJbHOU KU3HH
JUTSL pEICHUS] TIPAKTUYECKUX 3a/1a4.

B cBf3M ¢ 3TUM MNpu H3yYEHUU TMpeaMeTa «XUMHUsS» JTOMUHHUPYIOLIEe
3HaYeHHUe MPUOOPETAIOT TaKKUE LU U 3a]]a4H, KaK:

ajanranusi o0y4aronmxcs K yCJIOBUSAM JMHAMUYHO Pa3BUBAIOLIETOCS MHUPA,
(opMUpOBaHHE  HUHTEIUIEKTYyaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYHUYECTBY, CAMOCTOATEIbHOMY MPUHSTHIO T'PAaMOTHBIX
pelIeHNil B KOHKPETHBIX KU3HEHHBIX CUTYallMAX, CBA3AHHBIX C BEUIECTBAMU U UX
IIPUMEHEHUEM;

dopMupoBaHue 'y OOyyarommxcs KIIOYEBBIX HAaBBIKOB  (KJIFOUEBBIX
KOMIIETEHLIMI), HMEIOIIMX YHUBEpPCAJbHOE 3HAYEHUE IJIsl Pa3IMYHBIX BHUJIOB
NEeSATEIbHOCTU: PElIeHUs MpoOJeM, MOUCKa, aHaau3a U 00pabOTKKM MH(POPMALIHH,
HEOOXOIUMBIX JUIsl TPUOOPETEHUs] OmbITa JEATEIbHOCTH, KOTOpas 3aHUMAET
Ba&XHOE MECTO B TIIO3HAHMM XUMHUH, a TaKXKe 1 OLUEHKHM C [O3ULUN
HKOJIOTMYECKON Oe30IacHOCTH XapakTepa BIMSHHUS BELIECTB W XUMHUYECKUX
IIPOLIECCOB HA OPraHU3M YEJIOBEKA U IPUPOJHYIO CpEny;



pa3BUTHE ITO3HABATEILHBIX WHTEPECOB, WHTEIUICKTYaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEHN 00yYarOIIMXCsl: CHOCOOHOCTH CaMOCTOATENBLHO TPUOOPETaTh HOBBIE
3HAHUS 110 XUMHUHU B COOTBETCTBUHU C KM3HEHHBIMU MOTPEOHOCTSIMHU, UCTIOIb30BaATh
COBpeMEeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTUM JJIA TIOMCKA U aHayin3a y4eOHOU U
HayYHO-TIOMYJISIPHOU MH(POPMAITUN XUMHUYECKOTO COJICP KAHMS;

dbopMHpOBaHUE U PA3BUTHE Y 00YJIAIONTUXCS aCCOMMATHBHOTO M JIOTHYECKOTO
MBIIICHUS, HA0TI0AaTeIbHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPBIE 0OCOOECHHO
HEOOXOUMBbI, B YAaCTHOCTH, MPU IJIAHUPOBAHUM M MPOBEACHUU XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCIIUTAaHUWE Yy oOydJarommuxcs YOeKAEHHOCTH B T'YMaHHCTHUYECKOU
HAIPaBJICHHOCTH XHMHH, €€ BaXHOM POJM B PEHICHUH TI00aTbHBIX MpoOiieM
PaIMOHAIBHOTO MPUPOIOTIONE30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUsI TPHUPOIHOTO PABHOBECHsI, OCO3HAHUS HEOOXOIMMOCTH OEpeKHOTO
OTHOIIEHUSI K TIPUPOJE M CBOEMY 37I0POBBIO, a TaKKe NMPUOOPETEHUS OTBITA
UCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHWM IS TPUHSATUS TPAMOTHBIX DPEIICHUH B
CUTYaIIMIX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMH.

B yuyeObHOM miaHe cpeaHero ooOmero oOpa3oBaHUs NpeAMET «XHUMUSI»
0a30BOTO YPOBHS BXOJHT B COCTaB MpEeAMETHOM 00yacT «ECTecTBEeHHO-HAYUYHBIC
IPEAMETBD.

OO111ee Yncio 9acoB, OTBEAEHHBIX JIJIsl U3yUYEHUS XUMHUH, HA 6a30BOM yPOBHE
cpeaHero oOrero odpasoBaHus, coctaBisieT 68 gacoB: B 10 kmacce — 34 gaca (1
gac B Hezmeno), B 11 kimacce — 34 gaca (1 wac B HeAemo0).



COILEPKAHUE OBYUYEHUASA
10 KJIACC
OPT'TAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYEeCKON XUMHHU

[IpenMeTr opraHMYecKOll XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHUE B
NOJIYYEHUH HOBBIX BEIIECTB W MATEPHAIOB. T€OpUs CTPOEHHUS OpPraHUYECKHUX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE MOsI0KeHUsA. CTPYKTYpHBIE (hOPMYIIbI
OpraHUYecKuX BelecTB. ['oMonorusi, wu3zoMepus. XuUMUYECKas CBSI3b B
OpTraHUYECKUX COCIMHEHUAX — OJIMHAPHBIC U KPATHBIC CBSI3H.

[Tonyyenue mnpodeccuit B CamMapcKoM TOCYAapCTBEHHOM MEIUIIMHCKOM
YHUBEPCHUTETE.

[IpencraBnenne o kinaccU(pUKAIMM OpraHUYecKkux BemecTB. HomeHknaTypa
OpPraHUYECKUX COEJUHEHUM (CUCTEeMaThuecKas) ¢ TpUBUAIbHBIC Ha3BaHUs
BOKHEUIIINX MPEICTABUTENEH KIACCOB OPraHUYECKUX BEIIECTB.

DKCNEpUMEHTAIbHBIE METOJIbl HM3Yy4YEHHUs BEIIECTB M WX MPEBpalllCHUN:
O3HAaKOMJIEHHE C OO0pa3llaMd OpPraHMYeCKUX BEIIECTB U MaTephallaMd Ha UX
OCHOBE, MOJICTUPOBAHME MOJIEKYJl OpPTraHWYECKUX BEIIEeCTB, HAOIIOJCHUE W
OTMMCaHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPAIIEHUIO0 OPTAaHUYECKUX BEIECTB
MIpU HarpeBaHuM (IJIaBJICHUE, OOYTJIMBaHUE U TOPEHHUE).

Yriaesogopoasl

AJIKaHbBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHU pAn. MeraH W 3TaH —
MPOCTEUIINE TPEACTaBUTENN aJIKaHOB: (PU3MYECKHE W XHMHYECKHE CBOMCTBA
(peakuuu 3aMelIeHus] U TOpPEHHUs), HaXOXKACHUE B MPUPOJE, MOIYyYEHUE H
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHUYECKUN psii. DTUIIEH U MPONUIIEH —
MPOCTEUIINE TPEACTABUTENIM AJTKECHOB: (U3WYECKHEe W XUMHYECKHE CBOWMCTBA
(peakuuu  TUAPUPOBAHUS, TaJOTCHUPOBAHUA, THUApATALMH, OKHUCICHUS W
MOJIMMEPHU3ALINH ), TOJIyYeHUE U IPUMEHEHUE.

Ankaauensl: Oyramuen-1,3 u MetwiOytaaueH-1,3: cTpoeHue, BakHEUIIHE
XUMUYECKUE CBOWCTBa (peakuusi nojaumepusanuu). [lonydeHue CHHTETUYECKOTO
KayudyKa 1 pEe3UHBI.

AJKMHBI: COCTAaB U OCOOCHHOCTU CTPOCHMSI, TOMOJIOTMUECKUH Psijl. ALIETHIICH
— MPOCTEUIIMHA TPEICTaBUTENb AQJIKUHOB: COCTaB, CTpOEHHUE, (U3UYECKUE WU
XUMUYECKHE CBOMCTBa (peakiuu THAPUPOBAHMS, TaJOTCHUPOBAHUS, THApATAIINH,
TOPEHHUS1 ), TOJTYYEHUE U TPUMEHEHHE.

Apensl. benzon: cocras, cTpoeHue, Gpu3nUeCKHMe W XUMHUYECKHE CBOWCTBA
(peakuuu rajaoreHupoOBaHUS U HUTPOBAHHUS), MOJYyYEHUE U NpUMEHEHUE. Tonyon:
cocmas, cmpoeHue, ¢uauueckue U  XuUMuUveckue  ceolicmea  (peaxyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOyYeHUe U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckas CBSI3b MEXIYy YIVIEBOJOPOJAMHU, NPUHAMICKANIUMU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble HCTOYHMKH YTrI€BOAOPOMOB. I[IpupoaHbil ra3 M mNOIyTHBIE
HeTsaHbple Ta3pl. HedTh u e€ mpoucxoxaenue. CrocoObl mepepaboTku HePTH:
IEPEroHKa, KPEKUHI (TEepMUYECKHUH, KaTaluTUYecKuil), nuponus. IIpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITy. KaMeHHBIi
yToJib ¥ POAYKTHI €T0 NMEePEPabOTKHU.

OKCIEpUMEHTAJIBHBIE METOAbl HM3YYEHHS BEIIECTB M HUX MPEBPAIICHUI:
O3HaKOMJIEHUE ¢ 00pa3liaMH IJIaCTMACC, Kay4YyKOB U PE3UHBI, KOJUIEKIIUU
«Hedpte» u  «Yromp», MOAENUPOBAHUE  MOJEKYJ]  YIVIEBOAOPOJIOB U
raJIor€HONPON3BOIHBIX, TPOBECHNE NPAKTUYECKON pabOThl: MOIYYEHHE ATHIICHA
Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3a1aun.

Bbruncnenuss 1o ypaBHEHHMIO XUMHYECKOM peakuuu (macchl, 00BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTAa PEAKLUU 10 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIHH).

Kuciiopoacoaep:kamue opraHu4ecKue coeJHHECHUA

[IpenenbHbIE  OJHOATOMHBIE CHHUPTBL. MeETaHON M 3TAHON: CTPOCHHE,
(¢u3znyeckue MU XMMUYECKHE CBOMCTBA (pPEaKkIUMU C AaKTUBHBIMU METAJUIAMH,
raJIoreHOBOJOPOAaMH, TOpEHHuE), NpuMeHeHue. BoaopoaHbie CBA3M MEXKIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBME METaHOJa U ITAHOJIA HA OPTAHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. OJTWJIEHIJIMKOAbL M [JIMIEPUH: CTPOCHHE,
¢usznyeckue W XMMHYECKHE CBOMCTBA (B3aUMOJEWCTBHE CO IIEJIOYHBIMU
MeTaJlJlaMH, KaueCTBEHHasl peakiisi Ha MHOToaTOMHble crupThl). [leificTBue Ha
opraHusM yenoBeka. [[pumeHenne rauuepuHa U STUICHTITUKOJIS.

deHo: CTpOeHUE MOJEKYJbl, (U3UYECKME U XUMHUUYECKHE CBOMCTBA.
Toxcuunocts penona. [Ipumenenue dhenona.

Anbaeruipl M Kemouvl. DopMaNbAETUA, AaUCTAIBACTUA: CTPOECHUEC,
(¢usznyeckue U XUMHUYECKHE CBOMICTBa (peaklMHU OKHCIEHUS W BOCCTAHOBIICHUS,
Ka4YeCTBEHHbBIE PEAKLIMH), [I0JYyYEHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE TMpeAeNbHbIE KapOOHOBbIE KHUCIOTBL. MypaBbuHas U
YKCyCHasi KHCJIOTBI: CTpO€HHE, (PU3NYECKHEe M XMMHUYECKHE CBOMCTBa (CBOMCTBA,
oO1ue /Ui Kiacca KUCIOT, peakius 3TepuduKanum), nojJydyeHue U NpuMeHEHue.
CreapuHoBasi M OJICMHOBAsl KHUCIIOTHl KaK MPEACTABUTENM BBICHIMX KapOOHOBBIX
KHUCIOT. Mbljla KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JICHCTBUE.

Crnoxuple 3QuUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponus
cnoxkHbIX 3¢upoB. XKupsl. ['uaponus xxupos. [Ipumenenue xxupoB. buonornueckas
POJIb KHUPOB.




YrneBompl:  cocTtaB, kiaccuduramus — yrieBogoB  (MOHO-, Ou- U
noJyiucaxapuibl). ['oko3a — mpocTeimii MoHOCaxapua: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (PU3MYECKHME M XHUMHYECKHE CBOWCTBA (B3aUMOJEHCTBUE C
ruapokcugom Mmeau(ll), okucieHue ammuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJIEHUE, OpOKEHHWE TJIFOKO3bl), HAXO0XKICHHE B IMPUPOJE, TPUMEHEHUE,
ouonoruueckas poiib. DotocuuTe3. PpyKTO3a KaK H30MEP TIIHOKO3BI.

Kpaxman u nemwnono3a Kak npupojHbie noaumepsl. CTpoeHrne Kpaxmana u
nemunono3sl.  dusnyeckne W XMMUYECKHME CBOMCTBA Kpaxmaia (THApOJIHS,
KaueCTBEHHAsI PEaKIIMsI C UOJOM).

DKCNEPUMEHTAIbHBIE METOJIbl W3Y4YEHHUS BEIIECTB W HX TMPEBpPAICHUN:
OpOBEJCHUE, HAOJIIOJEHUE U OINUCAHUE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIUPTOB, KAaUECTBEHHBIE PEAKIMU OJHOATOMHBIX CIUPTOB (OKHCIIEHHE 3TaHOJIA
okcunoM Menu(Il)), MHOroaTOMHBIX CHHPTOB (B3aUMOJICUCTBUE TJIMIIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PaCTBOPOM OKCHIA
cepeopa(l) u ruapokcunom wmemau(ll), B3aummojelcTBUEe Kpaxmalia C HOJOM),
IPOBEJCHHUE MTPAKTUUECKON pabOThHI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTHI.

Pacuérnrble 3amaun.

Boluncnenuss mo ypaBHEHHMIO XHMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO M3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN).

A3oTcoeprkalme OpraHuuecKue COeJUHEHUS.

AMMHOKHCIIOTHI Kak amM(pOTEpHbIE OpraHuYecKue coeauHeHus. dusznyeckue
U XMMHUYECKHME CBOWCTBA aMUHOKHUCIIOT (Ha mpuMepe TimiuHa). buonmornueckoe
3HAUYE€HUE aMUHOKHCIIOT. [lenTuab.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJIApHbIE coeauHeHus. [lepBuuHasd,
BTOpUYHAsg W TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOICTBa OEIKOB:
TUAPOJIN3, IEHATYpALIMs], KAYECTBEHHbIE pEAKIIMHU Ha OEJIKU.

OKCHepUMEHTAIbHBIE METOJbl M3YYECHHS BEIIECTB M WX MPEBpAIICHUI:
HaOIIOZICHUE U OTMHMCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIus OCJIKOB MPHU
HarpeBaHUM, [IBETHBIC PEAKIINH OCITKOB.

BbicokoMouIeKy IsIpHbIE COeAUHEHUS

OCHOBHBIE MOHATHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI: MOHOMED,
MOJUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALIUK, CPEIHSIS MOJIEKYJISIpHAs
Macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIUHEHUN —
NOJIMMEPHU3ALIMS U TIOTUKOHACHCAIHS.

DKCNEepUMEHTANIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HX MPEBpaLICHUMN:
O3HaKOMJIEHHE ¢ 00pa3llaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBSI3H.



Peannsanust MEeXIPEAMETHBIX CBS3€U IIPU U3yYEHUU OPTaHUYECKOM XWMUH B
10 kmacce OCYIIECTBIISIETCS UEpe3 HCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX NOHATHH, TaK W MOHATUMU, SBIIOIMIMXCA CHUCTEMHBIMH ISl OTAEIBbHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOIO IUKJIA.

OO11ue ecTecTBEHHO-HAayUHbIE MTOHATHS: SBJICHUE, HAyYHBIH (hakT, rUIoTe3a,
3aKOH, TEOpHs, aHAJU3, CUHTE3, KIacCHU(PUKaAIus, NEPUOJIUYHOCTb, HAOIIO/ICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIETMPOBAHHUE.

®duznka: MaTepus, DSHEprus, Macca, aToM, B3JEKTPOH, MOJIEKYJa,
HSHEPreTUUECKUA YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, AarperaTHoe COCTOSHUE
BEIIECTBA, (PU3MUECKUE BEIMUMHBI U €AMHULIBI UX U3MEPEHMUSL.

buonorusi: kierka, opranusm, Ouocdepa, oOMEH BEIIECTB B OpraHuU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTHBHBbIE BellecTBa (OENKH, YIJIEBOMBI, >KUPBIL,
(epMEHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPO/IbI, MOJE3HbIE UCKOMAaeMbI€, TOILUIMBO,
pecypchl.

TexHonorus: NUIIEBbIE NPOAYKTHI, OCHOBBI PAalMOHAIBHOIO ITUTAHMS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE 1 KOCMETHYECKHUE MpPErapaThl, MaTepUaibl U3
MCKYCCTBEHHBIX M1 CHHTETHYECKHX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPTTAHUYECKASA XUMUSA

Teopernueckre 0OCHOBbI XUMMH

Nudopmanus o BY3ax r. Camapa u npodeccusix, CBI3aHHBIX C MPEAMETOM
«XUMUD.

XUMUYECKUI 3JeMEeHT. AToM. fnpo aroma, H30TONBlL. DJIEKTPOHHAS
000JI0YKa. DHEPreTHYeCKUe ypOBHH, MOJAYPOBHU. ATOMHBIC opOHTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pacHpeeNieHrs 3JEKTPOHOB MO OpOUTaIsIM B aToMax
AJIEMEHTOB MEPBbIX YETHIPEX MEPUOIOB. DIEKTPOHHAS KOH(UTYpAIIs aTOMOB.

ITepuonnueckuit 3axkoH u Ilepuoanyeckas cucremMa XUMMUYECKUX DJIEMEHTOB
. 1. MenneneeBa. CBsi3b NEPUOAUUYECKOTO 3aKOHA U [lepnoanueckon cUCTEMBI
XxuMu4eckux aneMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHS CBOMCTB XHMHYECKUX D3JIEMEHTOB U
oOpa3yeMbIX MMM TPOCTHIX M CJOXKHBIX BELIECTB IO TpyINaM U MepHOAaM.
3HaYeHUE NEPUONYECKOTO 3aKOHA B PA3BUTUHU HAYKHU.

Ctpoenue BemiecTBa. XHUMHYECKas CBsA3b. BUJIbl XUMHUYECKOW CBS3U
(KoBaJieHTHasi HENOJIIpHAs W NOJIApHAs, MOHHAs, METAJUIMYecKas). MeXaHH3MbI
oOpa3oBaHMsI KOBAJICHTHOW XHUMHYECKOW CBsi3M (OOMEHHBI U JIOHOPHO-
aKkuentopHslii). BopoponHas cBs3b. BaneHTHOCTb. ONEKTPOOTPHULATEIBHOCTD.
Crenenb okuciieHus. IoOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSPHOTO  CTPOCHHS.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THUMbI KPUCTAIUNIMUYECKUX PEIMIETOK. 3aBUCUMOCTD
CBOKCTBA BEILECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[loHATHE O OUCHEPCHBIX CUCTeMax. VICTUHHBIE U KOJUIOMAHBIE PACTBOPHI.
MaccoBas 1011 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHU4EeCKUX COCIMHEHNU. Howmenxknartypa
HEOPraHMYECKUX BEIIECTB. ['€HETMYECKas CBSI3b HEOPraHUYECKHX BEIIECTB,
IPUHAJIEKAIINX K PA3JITUYHBIM KIIACCaAM.

Xumuueckass — peakuus. Knaccudukanuss  XMMHUYECKHMX — peakiuid B
HEOPraHMYECKOM M OpPraHWYECKON XHMHUHU. 3aKOH COXPAHEHHSI MacChl BEIIECTB,
3aKOH COXPAHEHUS W MPEBPAILLCHUS SHEPTUU TPU XUMUUECKUX PEAKLIMSX.

CKOpOCTh peakluu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTUMBbIE
peakunu. XuMu4yeckoe paBHoOBecHe. DakTopbl, BIHSIOMIME HA COCTOSHUE
xumudeckoro pasHoBecus. [Ipunnumn Jle larense.

Onextponutnyeckas aucconuanus. CuibHbIe U clladbie d5ekTpoauTthl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCIIasl, HEUTPAJIbHAS, IEIIOYHAs.

OKUCITUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAIbHBIE METOJbl H3YYEHHUsS BEIIECTB M WX MPEBPALICHUI:
nemoHcTpanus Tabmun «[lepuonnueckas cucreMa XxuMuueckux sneMeHToB Jl. .
MenneneeBay, U3ydeHHE MOJEIEH KPUCTAUIMYECKUX PEHIETOK, HAONIOJCHHE |
OTMMCaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3JIOKEHUE TTEPOKCUIA
BOJIOPO/ia B MPUCYTCTBUU KATAIM3ATOPA, ONMPEAECICHUE CPEIbl PACTBOPOB BELIECTB
C TOMOIIBI0 YHUBEPCATBHOTO HMHAMKATOPA, PEAKIMU HOHHOrO OOMEHa),
IPOBEJICHUE TIPAKTUYECKON paboThl «BrusHue paznudnbix (HakToOpoB HA CKOPOCTh
XUMHUYECKOU pEaAKLIUN.

Pacuérnrble 3amaun.

PacuéTtel 1O ypaBHEHUAM XUMHYECKUX pEaKuid, B TOM YHUCIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C MCIIOJIB30BAHUEM IMIOHSITUSA «MaCCOBas
JIOJIS1 BEIIECTBAY.

Heopranuuyeckass xXuMus

Hemerannel. Ilonoxkenne HemeramioB B Ilepuomudeckor  cucrteme
xuMuueckux sneMeHTtoB [[. M. MenpaeneeBa 1 0COOEHHOCTH CTPOCHHS aTOMOB.
®dusznyeckue CBOWCTBA HEMETAUIOB. AJUJIOTPOIUS HEMETaUIOB (Ha MpUMEpE
KHCIIOPOJa, cephl, pocdopa u yriepoaa).

XUMHUUYECKHE CBONCTBA BAa)KHEHIIMX HEMETA/UIOB (rajOreHOB, CEphI, a30Ta,
docdhopa, yrmepoma U KpeMHHS) W UX  COCNUHEHMA  (OKCHIIOB,
KHCJIOPOJICOJICPKAIIUX KUCTIOT, BOJOPOJAHBIX COSAUHEHUN ).

[IpyuMeHeHnEe BaXKHENIIINX HEMETAJIJIOB U UX COCIMHEHU .



Merannel. Ilonoxenne meramnos B llepuoandeckon cUCTEME XHMHYECKUX
anementoB JI. 1. MenneneeBa. OCOOCHHOCTH CTPOEHHUS IJCKTPOHHBIX 000JIOYEK
aToMoB MeTayioB. O01mMe du3udeckre cBoiicTBa MeTauioB. CIutaBbl METaJLIOB.
DJIEKTPOXUMHUYECKUH PsiJl HAPSHKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX META/UIOB (HATpUM, Kajdui, KaJbIIUH,
MarHui, aJlOMUHUHN, IIMHK, XPOM, JKEJIe30, ME/Ib) U UX COSTUHCHHMIA.

OOmue cnocoObl monmyueHus: MeTaiioB. [IpumeHeHne MeTamuioB B OBITY U
TEXHHMKE.

ODKCHEPUMEHTAJIbHBIE METOJAbl H3YYEHHUsI BEHIECTB M MX MPEBpaAICHUI:
U3YYEHHUE KOJUICKIIMU «MeTalibl M CIUIaBbl», OO0pa3lloB HEMETAJIOB, PEIICHHE
AKCIIEPUMEHTANIbHBIX 3a7a4, HAOJIOJICHUE W ONHCAaHUE JEMOHCTPAIIMOHHBIX U
Ja00pATOPHBIX OMNBITOB (B3aUMOJICHCTBHE THUJIPOKCHUJIA AIFOMUHUS C PACTBOpaAMHU
KHUCJIOT U LIEJI0UeH, KAYECTBEHHBIC PEAKIIMU HAa KATUOHBI METAJJIOB).

PacuéTtHbic 3a1aum.

Pacuétpl mMaccel BellecTBa WM 00BbEMaA ra3oB MO U3BECTHOMY KOJIUYECTBY
BEIIIECTBA, Macce WM OObEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacué€Thl Macchl (00BbEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIUHU, €CIIH OHO
13 BEIIECTB UMEET IPUMECH.

X¥MHUS ¥ )KU3Hb

Ponp xuMum B oOecrieueHUHM SKOJOTHYECKOM, SHEPreTUYECKON W IHIICBOM
0€30MacHOCTH, Pa3BUTHH MeTUUMHBL. [IOHSITHE O HAay4YHBIX METOJaxX IO3HAHUS
BEIIIECTB U XUMUYECKUX PEAKIUM.

[IpencraBiennss 00 OOMMX HAYYHBIX MPUHIUIAX [POMBIIUICHHOTO
MOJIYYECHUSI BAXKHEUIINX BEIIECTB.

YesoBEeK B MHUpPE BEIIECTB M MATEPUAIIOB: BAXXHEHIIHUE CTPOUTEIIHLHBIC
MaTepuasnbl, KOHCTPYKIIMOHHBIE MaTEpUaIbl, KpacKu, CTEKJIO, KEpaMHKa,
MaTepuainbl I 3JIEKTPOHUKH, HAHOMATEPUAJIbl, OPTaHUYECKUE U MUHEPAIbHBIC
yI0OpeHus.

XuMHus W 300pPOBbE YEJIOBEKA: MpaBWia HCHOJb30BAHUSA JICKAPCTBEHHBIX
IpernapaToB, MpaBuia 0E30IMaCHOr0 HCIIOJIb30BaHUS IIPErapaToB OBITOBON XWMHH
B IMIOBCEHECBHOM JKU3HU.

MexnpeaMeTHble CBA3H.

Peanmuzanusi  MeXNpeAMETHBIX  CBSI3eM MpU  HM3YYeHUHW  OOmed U
HEeOpraHn4eckord XxuMuu B 11 Kitacce oCylIecTBISIETCS Yepe3 UCIOIb30BaHUE KaK
oOIMX eCTEeCTBEHHO-HAYYHBIX TOHSATUH, TaK W TOHSTHHA, SBISIOIIMXCS
CHUCTEMHBIMM JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TOHSTHSA: HAay4YHBINH (pakT, TUIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KiacCUPUKAIMA, TEPUOJUIHOCTh, HAOIIOACHUE,
3KCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, SBJICHHUE.



dusuka: MaTepusi, SHEPTHsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOII, paINOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUI YPOBEHb, BEILIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBa, (PU3NYECKUE BEIUYMHBI M CAMHUIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: knetka, opraHusM, OdKOcuUcTeMa, Ouocdepa, Makpo- H
MUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEUIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpaBI, TOPHBIC MOPOJIBI, TTOJIE3HBIE UCKOMAEMBbIC, TOILINBO,
PECYPCHL.

TexHonorus: XuMuU4YecKasi NPOMBIIUIEHHOCTh, METAJLUIYPTHsi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPHANIOB, CEJIbCKOXO3MCTBEHHOE MPOU3BOJACTBO, IHUIIEBAS
MPOMBIIICHHOCTh,  (papmaneBTHUeCKasi  MNPOMBIINUIEHHOCTh,  MPOU3BOACTBO
KOCMETHYECKUX IpenapaTroB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTEpPHUAJIOB,
AJIEKTPOHHAS MPOMBIIIUIECHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA NPOI'PAMMBI 11O
XUMHUHU HA BA30OBOM YPOBHE CPEJHEI'O OBHLIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOEHUS
oOyJaronMMucss MpOrpaMM CpeaHero ooOiero o0pa3oBaHus (JIMYHOCTHBIM,
METaNpeIMETHBIM U TpeAMETHbIM). HaydHo-meTonuueckoil OCHOBOM  Jist
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTATOB OCBOEHHUS MPOrpaMM CPEAHEro oOIero
00pa3oBaHUsI SIBJISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MTOIXOI.

B CoOTBETCTBHM C CHCTEMHO-AESATEIBHOCTHBIM MOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHHS MpeaMeTa «XHUMHs» Ha YPOBHE CPEIHETO
00111er0 00pa3oBaHusl BbIJCIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HAaHHUE OOYYAIOIIUMUCS POCCUUCKOM Tpa)KJaHCKOM HUIEHTUYHOCTU —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICIICHHIO;

HaJM4Yue MOTUBAIIMU K 00YUYCHHUIO;

1[eJICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTMYHOCTH HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPAAULIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalolIUXCS PYKOBOICTBOBATHCS B CBOEH
JESTETPHOCTH 1EHHOCTHO-CMBICJIOBBIMU YCTAHOBKAMHU, TPUCYIIUMHU IIEJIOCTHOM
CUCTEME XMMHYECKOTO 00pa30BaHUs;

HaJMyue MPaBOCO3HAHUS IKOJOTHUYECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
L[EJIA U CTPOUTH )KU3HEHHBIC TIAHBI.

JInyHOCTHBIE pPE3ylbTaThl OCBOCHUS MpeaMeTa «XUMHs» JIOCTUTAOTCS B
€IUHCTBE Y4YEOHOW ¥ BOCHUTATEIBLHOW JEATEIBHOCTU B COOTBETCTBUU C
T'YMaHUCTHYECKUMHU, COIIMOKYIbTYPHBIMHU, TYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU
U HjealaMd POCCHUUCKOTO TPaKIaHCKOTO O0O0IecTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMHW W  TpaBWIaMU  TIOBEJEHHUS, CIOCOOCTBYIOIIMMHU  MPOIEeccaMm
CaMOIIO3HAHUS, CaMOPA3BUTHSI M HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTH
00yJaroImxcs.

JIn4HOCTHBIE pE3yJbTAaThl OCBOCHHS TIpeIMeTa «XUMHUS» OTPaKalOT
c(OPMHUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W MPAKTUYECKOW JeATEeITHLHOCTH
00yyJaromMXCcsl MO peaau3alui MPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHCJIC B
YacTH:

1) rpaIaHCKOro BOCIIMTAHUS:

OCO3HAHMS 00YJaIONUMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00S13aHHOCTEH,
YBKEHUS K 3aKOHY U ITPABOMOPSIIKY;

NPEACTAaBICHUS] O COLMAIBbHBIX HOPMAaxX U MPaBWIAX MEXKIUYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JEATENBHOCTH NpPH CO3aHUU
y4eOHBIX MPOEKTOB, PEIICHUN Y4YEOHBIX M MO3HABATEIbHBIX 3aJ]ay, BBIIOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMaTh M IPUHUMAThb MOTHUBBI, HAaMEpPEHMs], JIOTUKY MU
apryMEHThI IpYTUX IpU aHAJIN3€ Pa3IMUHbIX BUIOB yU€OHOU AESITENbHOCTH;

2) NIaTPHOTHYECKOT0 BOCTIUTAHUS:

LHEHHOCTHOIO OTHOUIEHUSI K HCTOPUYECKOMY W HAyYHOMY HACIEIUIO
OTE€YECTBEHHON XUMUM;

YBa)XEHUs K TIPOIIECCY TBOpPUECTBA B OOJACTH TEOPUU U IMPAKTUYECKOTO
IPUMEHEHUSI XMMHH, OCO3HAHMS TOTO, YTO JOCTHIKCHHsS HAyKH €CThb pe3ysbTaT
JUINTEJIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCHEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYJ1a YUYEHBIX U MPAKTUKOB;

MHTEpeca M TO3HABAaTEJIbHBIX MOTHMBOB B TMOJYYEHHU U MOCIEAYIOLEM
aHayin3e MHPOpPMAIUU O MEPEOBBIX JOCTUKEHHUSIX COBPEMEHHON OTEUECTBEHHOMU
XUMUMY;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHNS

HPaBCTBEHHOI'O CO3HAHUS, ’TUYECKOTO MOBE/ICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMH,
U [IPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IOBEJEHHWE M TMOCTYIKH CBOUX TOBapHUIIEH C
MO3ULIMA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHME MOCIEACTBUN ATUX
MOCTYTIKOB;

4) ¢popMUPOBaHNS KYJIbTYPbI 310POBbSI:

NOHMMAaHHS LEHHOCTEH 3I0poBOro M 0Oe3omacHOro o0Opasza KHU3HH,
HEO0OXOJAMMOCTH OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY H
MICUXUYECKOMY 3/I0POBbIO;

coOtoIeHUsT TpaBui O€30MacHOro OOpallleHusi ¢ BELIECTBAMU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOU ACATEIBHOCTH;

NOHMMAaHUsl LEHHOCTM NpaBWil HWHAMBUAYAJBHOTO U  KOJUIEKTUBHOIO
0€301acHOTO MOBEJCHHS B CUTYalUAX, YTPOKAIOIIUX 3I0POBbIO U KU3HU JIIOJIEH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpPEOJICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOT0 BOCIIUTAHUSI:

KOMMYHHMKAaTUBHOW  KOMIETEHTHOCTH B  y4€OHO-HCCIIEOBATEIbCKON
JESTEIbHOCTH, OOIIECTBEHHO TMOJIE3HOW, TBOPUECKOW W  JPYyrUX  BHJAX
NEeSTENbHOCTH;

YCTAaHOBKA Ha aKTHMBHOE YYacTUE B PEIICHUM IPAKTUYECKHUX 3ajad
COLIMAJIbHON HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



WHTEpeca K MPAKTUISCKOMY M3yUeHUIO Mpodeccrii pa3TudHOro pojaa, B TOM
YHCJI€ HA OCHOBE NMIPUMEHEHMS MPEIMETHBIX 3HAHUM MO0 XUMUU;

YBAXKEHUS K TPYLY, JIIOAAM TPyAa U pe3ysbTaTaM TPYIAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHAMBUIYATbHON TPACKTOPUU
oOpaszoBaHus, Oyaymiel mnpodeccuu W peanu3aldd COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHHU, HHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) IKOJOrHYeCKOro BOCIIUTAHUS:

HKOJIOTMYECKHU 1€JeCO00pPa3HOr0 OTHOILICHHUS K MNPUPOJE, KaK HCTOUYHHKY
CYIIECTBOBAHMS )KU3HU Ha 3eMJIE;

MMOHMMAaHMS TJI00AJBHOIO XapakKTepa 3KOJIOTHYECKUX TMPOoOJeM, BIHSHUS
3KOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE TPUPOJHON U COLUAIIBHOM CPEIBI;

OCO3HAHHMSI HEOOXOAUMOCTH HWCIIOJL30BAHUSA JOCTHIKCHHH XHUMHU I
pEILIEHNS BOIPOCOB PALMOHAIBHOTO MPUPOAOTIOIE30BAHNS;

AKTHUBHOTO HENPHUATHS JCUCTBUH, MPUHOCAIIUX BpEH  OKPYXKAIOIIEH
MPUPOJHON Cpelie, YMEHHUSI MPOrHO3UPOBATH HEOJATOMPUSTHBIE SKOJIOTHYECKUE
MOCJIEICTBUS NPEANTPUHUMAECMBIX JECUCTBUM M MTPEAOTBPAILATH UX;

HAJIMYKS PA3BUTOTO SKOJOTUYECKOTO MBIIUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OIlbITa JIEATEIILHOCTHU AKOJIOTUYECKOM HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCS MMM B ITO3HABATEIbHOW, KOMMYHUKATUBHOW W COLUAJIBHOU
MpPaKTUKE, CIOCOOHOCTM UM YMEHHUS aKTUBHO TMPOTUBOCTOSATH HJICOJOTUH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 TMIO3HAHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH U OOIIIECTBEHHON MTPAKTHKH,

MOHMMAaHUSl CHeU(UKA XUMUU KaK HayKd, OCO3HaHHMS €€ poJii B
dbopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBIIUJIECHUS, CO3JaHUM IETOCTHOTO
MPEJCTaBICHUS 00 OKPYKAIOIIEeM MHUPE Kak O €IMHCTBE MPUPOJbLI U YeIOBEKa, B
MMO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTSH M PEIICHHH MPOOJIeM COXpaHCHHUS
MPUPOJTHOTO PaBHOBECHS,

yOSXKJAEHHOCTH B 0OCOOOM 3HAYMMOCTH XHMHUHU IS  COBPEMEHHOM
UUBWIN3AIMA: B €€ TYMAaHUCTHYECKOW HAIPABICHHOCTH W BaXHOW pOJUA B
CO37IaHUU HOBOMW 0a3bl MaTepUAILHON KYJBTYPBI, PEIICHUN TJIO0AIBHBIX MPOOIeM
YCTOWYHMBOT'O PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SJHEPTETUYECKOM, MUIEBOU U
HKOJIOTUYECKON O€30MacHOCTH, B PAa3BUTHU MEIUIIMHBI, 00ECIIEUEHUU YCIOBHIMA
YCHEHIHOTO TpyJda M DKOJOTUYECKH KOMQPOPTHOW >KU3HU KaXJAOro 4YjeHa
00IIIECTBA;

€CTECTBEHHO-HAYYHOM TIPAMOTHOCTH: IIOHUMAaHHUS CYIIHOCTH METOAO0B
MMO3HAHUS, WCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIH30BATh



MoJIydyaeMble 3HaHMS IS aHaIu3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIero Mupa u
IPOUCXOASIINX B HEM U3MEHEHUH, YMEHHUS JIe1aTh 000CHOBAaHHbBIC 3aKJIIOUEHUS Ha
OCHOBE Hay4yHbIX ()aKTOB U HMEIOIIMXCS JaHHBIX C LENbI0 IOJIy4YEHUs
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEJIBHO HCIIOJIb30BaTh XUMUYECKHE 3HAHUS JJIA
pelieHus Ipo0JieM B peaibHbIX JKU3HEHHBIX CUTYalUsAX;

MHTEpeca K IO3HAHUIO U UCCIIEOBATEIBCKOMN NEATEIbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3OBaHUIO U
caMO00pa30BaHUIO0, K AaKTUBHOMY IIOJIy4YCHHIO HOBBIX 3HAaHUI IO XHUMHUHU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0OCOOEHHOCTSM TpyJa B pa3iM4HbIX cepax NpodecCHOHATbHON
NEeSATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATDI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHUS YYEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpeAHEro 00IIero 00pa3zoBaHus BKIIOYAIOT:

3HaUYMMblE IS (OPMHPOBAHUS  MHPOBO33PECHHS  OOYYArOIIMXCS
MEXAUCITUTUIMHAPHBIE (MEXKIPEIMETHBIE) OOIIeHAYYHBIC MOHATHSA, OTPaXKAIOIINE
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa M crnenuduKy METOJO0B IO3HAHMUS,
HCITOJIb3YEMbIX B €CTECTBCHHBIX HayKax (MaTepwsi, BEIIECTBO, DHEPTHUS, SIBJICHHE,
MpoIiecc, CUCTeMa, HaydHbIN (haKT, IPHUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIICIOBAHNE, HAOIIOJCHUE, U3MEPEHUE, DKCIIEPUMEHT U JPYTHE);

yYHUBEpCaIbHbIC Y4eOHBbIC NEUCTBHUS (IMO3HABATEIbHBIE, KOMMYHUKATHBHBIC,

PETYJISITUBHBIE), o0ecreunBaroIye dbopmupoBaHue GyHKIIMOHATBHON
I'PaMOTHOCTH M COIMAIEHOW KOMITETESHITUH 00YJarOIIHXCS;
CIIOCOOHOCTD oOy4Jaromxcs UCIIOJIH30BATh OCBOCHHBIC

MEXKIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAJIbHBIE Y4COHBIC
JNEUCTBHUS B TTIO3HABATEILHOW U COIMAIIBHON MTPAKTHUKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TI0O3HABATEILHBIMU, KOMMYHHMKATUBHBIMH U  PETYJIATUBHBIMH
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHU y4eOHbIMH NMo3HaBaTeJIbHBIMH
JeHCTBUAMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OPMYNHPOBATh W aKTyaIM3upoBaTh  MpoOIieMy,
BCECTOPOHHE €€ pacCMaTpPUBATh;

ONPENENIATh LEIU JCITEIbHOCTH, 3aJaBasi IapaMeTpbl U KPUTEPUU HX
JTOCTUXKEHUS, COOTHOCUTD PE3YJIbTATHI I€ATEIHOCTH C TOCTABICHHBIMU LEISIMU;

MCIOJI30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JJOTUYECKOTO MBIIIIJICHUS —
BBIJICJISITh XAPAKTEPHBIE MPU3HAKUA TMOHATUM M YCTAHABJIMBATH UX B3aHMMOCBS3b,



WCIIOJIH30BaTh COOTBETCTBYIONINE TOHSITHS JIJIsl OOBSICHEHUS OTJEIBHBIX (PaKTOB U
SIBJICHUU

BBEIOMpPATh OCHOBAaHWS M KPUTEPUH JUIS KJIacCHU(UKAIIMU BEIIECTB W
XUMHUYECKUX PEAKIIUN;

YCTAHABIMBATh IPUYUHHO-CIEACTBEHHBIC CBSI3M MEKIY H3y4aeMbIMU
SABJICHUSMU;

CTPOUTH JIOTMUECKHE paCCyXKJIeHUs (MHAYKTUBHBIC, JEIyKTUBHBIC, 10
aQHaAJIOTHH), BBISIBISATH 3aKOHOMEPHOCTH M MPOTUBOPEUUS B PacCMaTpPUBAEMBIX
SBJICHHSIX, (DOPMYTUPOBATH BBIBOJIBI M 3aKITFOUCHUS,

MIPUMEHSThH B MPOLIECCE MO3HAHUS, UCIIOIb3YEMbIE B XUMUHU CUMBOJINYECKUE
(3HaKOBBIE) MOJIEINIU, TPEOOPA30BLIBATH MOICIIbHBIC TTPEICTABICHUS] — XUMUYECKHMA
3HaK (CHMMBOJI) DJIEMEHTa, XHMHUYecKas (QopMyna, ypaBHEHHUE XHMHYECKOU
peaKkiuyu — MpU PEHICHWH Y4YEeOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a/ad,
MIPUMEHSTh HAa3BaHHBIC MOJIEIbHBIC MPEACTABICHUS JIJIs BBISABICHUS XapaKTEPHBIX
IIPU3HAKOB M3y4YaE€MbIX BEIIECTB U XUMUYECKUX PEAKIUN.

2) 6a3oBbIe HCCJIEI0BaTEIbCKHE AeliCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAYYHOTO IO3HAHUS BEIIECTB M XUMHUYECKHUX
peaKkuui;

dbopMyIMpOBAThH 1IEJIM U 3a/1a4U UCCIIEI0BAHMSI, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITEIbHO C(OpPMYyIHMpPOBAaHHBIE BONPOCHI B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JJi1 (POPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

BJIaJICTh HABBIKAMH CAMOCTOSITEJILHOTO TUJIAHUPOBAHUS M  TMPOBEACHUS
YUYEHHUYECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHSI HAOIIOATh 32 XOJO0M
mpolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpOBATH
0000I1IeHNS ¥ BBIBOIbI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEA0BAHUS,
COCTaBJIATH 00OCHOBAHHBIN OTYET O MPOJICIAHHON padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEIOBATEIbCKOM W MPOEKTHOMU
JeSTETbHOCTH, TPOSBIATH CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOMCKY METOJOB PEIICHUS MPAKTUYECKUX 3a/ad, MPUMEHEHUIO Pa3JInYHbIX
METOJI0B NTO3HAHMSI.

3) padora ¢ uHpopMaLHeii:

OPUEHTUPOBATHCA B PaA3IMYHBIX MCTOYHUKAX uHPoOpManuu (HAy4dHO-
MOMyJIsipHAsl JIMTepaTypa XWMHYECKOTO COJICpKaHUs, CIPABOYHBIE TOCOOUS,
pecypcbl HTepHeTa), aHaIM3UpOBaTh MHPOPMAIIUIO PA3THYHBIX BUIOB U (HOpM
npeACTaBIeHuUsI, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEYUBOCTH;



(dbopMynIupoBaTh 3aMpOChl U MPUMEHSTHh Pa3IMYHBIE METOJBI MPHU MOUCKE U
oToope wuHPOpPMALUM, HEOOXOAWMOW JUIsI BBIMOJHEHHS Y4YeOHBIX 3ajaad
OIpeAENEHHOTO TUIIA;

npuoOpeTaTh OIBIT HCIOJB30BaHUS HH(OPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMH U Pa3JINYHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAaJbHYI0O  (opMy  TpenCTaBICHHS
uH(popMannu (cxemsl, TpaduKH, AUArpaMMbl, TaOIHIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4YHBIA $3bIK B KAauecTBE CpeJIcTBAa Impu paboTe cC
XUMHUYECKON HMH(pOpManueil: NPUMEHATh MEXIpEeaMETHbIE ((puU3ndyeckue Hu
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a0OpeBUaTyphl, HOMEHKIATYPY;

UCIIOJIB30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CpPEJICTBA
HaIJISITHOCTH.

Osgi1ajeHHe YHUBEPCAJbHBIMA KOMMYHUKATUBHBIMY 1€ICTBHSIMH:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYXJ1aeMOM TeMbI B XOJ€ Juajiora u/uim
IUCKYCCUH,  BBICKAa3bIBaTh  HJeH, (HOPMYIHpPOBaTb CBOM  IPEIJIOKECHUS
OTHOCHTEJILHO BBIIIOJIHEHUS MPEI0KEHHOH 3a1auu;

BBICTYNATh C MpPE3EHTAUEN pe3yJbTaTOB IO3HABATEIBHOM JEATEIBbHOCTH,
MOJIYYEHHBIX CAMOCTOSTENIBHO WM COBMECTHO CO CBEPCTHUKAMHU NP BBIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUECKONH pabOThl MO MCCIIEIOBAHUIO CBOWCTB
M3y4aeMbIX BEILIECTB, pealu3aliy y4eOHOTO mpoekTa U (GOpMyJIMpPOBaTh BBHIBOIbI
M0 pe3ysbTaTaM MPOBEAEHHBIX HUCCICAOBAHUN IMYyTEM COIVIACOBAHMS TMO3ULIMNA B
X0J1€ 00CYXJIeHUsI 1 0OMEHA MHEHUSIMU.

OgByaieHUe yHMBEPCAJIbHBIMH PeryJIATUBHBIMU 1eCTBUSIMH:

CaMOCTOATENIbHO IJIAHUPOBATh W OCYIIECTBIATH CBOIO IO3HABATEIbHYIO
NEeATENbHOCTh, ONpenesas €€ Leau W 3aJadd, KOHTPOJIMPOBAaTh U IO MEpE
HEOOXOIUMOCTH KOPPEKTHPOBATh TNpEAaraéMblii ajiroputM JACHCTBUUA TpU
BBINIOJIHEHUM YYEOHBIX MW HCCIEAOBAaTEeNIbCKUX 3aJad, BbIOMpaTh Haubosee
3¢ (PexTUBHBIN €MOCOO MX pEelIeHUs C Y4YETOM TMOJIYYEHUs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEaKIUsIX;

OCYLIECTBJISTh CAMOKOHTPOJIb CBOEU JIEATEIBHOCTH HAa OCHOBE CaMOaHaJIM3a
Y CAMOOLICHKH.

NPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenmeTHble pe3yabTaThl OCBOCHMSI Kypca «Opranuyeckas XuMHUS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHM O XHMMHYECKOW  COCTaBIISIOIICH
€CTECTBECHHO-HAYYHOM KapTHUHBI MHPA, POJIM XMMHU B MO3HAHUU SIBICHUU



npuponbl, B (OPMHUPOBAHUM MBIIUJICHUS U KyJIbTYpPhl JIMYHOCTH, €&
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIJIsl pEeLIeHHs] IPAKTUYECKUX 3a/1a4
U 9KOJOIMYeCKH OOOCHOBAHHOTO OTHOLIEHMSI K CBOEMY 3J0POBBIO M IPHUPOJHOM
cpexne;

BIAJCHUE  CUCTEMOM  XMMHUYECKMX  3HAHMM, KOTOpas  BKJIIOYAET:
OCHOBOIOJIArallue MOHATHS (XUMUYECKHI JJIEMEHT, aToM, OJJIEKTPOHHAs
000J10YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHUILIATEIbHOCTh, XUMUYECKas
CBSI3b, CTPYKTypHasi (opmyna (pa3BEpHyTasi U COKpalléHHas), MOJib, MOJISIpHas
macca, MOJISIpHBIH O0O0BEM, YITIEpOAHBIM CKeleT, (PyHKUMOHANbHAs TIpymia,
paaukan, U30MepHrs, U30Mepbl, TOMOJIOTHYECKUN Psill, TOMOJIOTH, YTIE€BOAOPOJIBI,
KHCIIOPOJ, M a30TCOAEpKAUIUE COCIUHEHUS, MOHOMEp, IOJIUMEpP, CTPYKTYPHOE
3B€HO, BBICOKOMOJIEKYJIIPHBIE COECIMHEHHUS); TEOPUH U 3aKOHBI (TEOPHUSl CTPOCHUS
oprannveckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsS MAacChbl BELIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKUN S3bIK XMMHH; MHPOBO33PECHUECKHE 3HaHUS,
JeXallie B OCHOBE ITIOHUMAaHUs IPUYMHHOCTH M CHCTEMHOCTH XUMHYECKUX
ABJICHUM, (AKTOJIOIMYECKUE CBEJIEHHWA O CBOWCTBAaX, COCTaBe, NOJYYEHHH U
0€e30MacCHOM HCIIOJb30BAaHUHM BAKHEWILIUX OPraHUYECKHX BELIECTB B OBITY H
IPAKTUYECKOMN JESITEIIbHOCTH YEJIOBEKa,

C()OPMUPOBAHHOCTh YMEHMH BBISBIATh XapaKTEpHbIE MPU3HAKU TOHSATH,
YCTaHABJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOILME MOHITHUS NpU
ONMCAHUM COCTaBa, CTPOCHHUS U IPEBPAILECHUI OPTraHUYECKUX COEIMHEHMI;

c(OPMHPOBAHHOCTh YMEHHMI HCMOJIb30BATh XUMHUYECKYI0 CUMBOJUKY IS
COCTABJICHHSI MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHON)
(GopMysl OpraHMYECKHX BEIIECTB U ypPaBHEHUH XUMHUYECKHUX PEaKIHi,
U3rOTABJIMBATh MOJEIM MOJIEKYJ OPraHMYECKUX BELIECTB ISl WIUIFOCTPALMHA HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OPMHPOBAHHOCTh YMEHUW YCTAaHABIMBATh MPUHAMICKHOCTh H3YYEHHBIX
OpraHMYeCKMX BEUIECTB IO MX COCTaBy M CTPOCHHUIO K ONpEeneIEHHOMY
KJIacCy/Tpynmne COeAMHEHUN (yTJIeBOAOPOABI, KHCIOPOA U a30TCOJEpKallue
COCIMHEHHUSI, BBICOKOMOJIEKYJIIPHBIE COEIWHEHUs), JaBaTh MM Ha3BaHUS IO
cucrematrueckoir HomeHnkiatype (IUPAC), a Takke npHBOAWTH TPHUBHAIBHBIC
Ha3BaHUSl OT/AEJIbHBIX OpPraHUYECKUX BELIECTB (ITUJIEH, NPOIUJIEH, AlETUJIEH,
ATUJICHTJIMKOJb, TJIMLUEPHH, (eHos, (opManbAerui, aleTalbleru]l, MypaBbHHAs
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBASI KUCIIOTA, IJI0KO34,
dpykTO3a, KpaxmMai, HeTi0103a, TIUIIHH);

cOpPMHPOBAHHOCTh YMEHHSI ONPEIECHSATh BHUAbI XUMHUYECKOH CBA3U B
OpraHUYeCKUX COCTUHEHUSX (OJIMHAPHBIE U KPATHEIE);



Cc(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHITHh TMOJOXKEHUS TEOPUH CTPOCHHUS
oprannveckux BemiectB A. M. byTtiepoBa /st 00bsiICHEHUS! 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa U CTPOCHMS; 3aKOH COXPAHEHHUS MACChl BELIECTB;

chOpPMHPOBAHHOCT, ~ YMEHHMH  XapaKTepu30BaThb  COCTaB, CTPOCHHUE,
du3nueckue M XMMHUYECKHE CBOWMCTBA TUIMYHBIX MPEACTaBUTENCH pa3IMYHBIX
KJIACCOB OPraHMYECKHUX BEIeCTB (METaH, 3TaH, ATHJIEH, IMPOIMWJICH, aleTHJIEH,
OyramueHn-1,3, mermnOyranuen-1,3, O€H30JI, METaHOJ, ATaHOJ, ITHJICHTINKOJb,
TIIALEepUH, (EHOJI, aleTalbJeTh]l, MypaBbUHAsI U YKCyCHasi KHUCIOTHI, TIIOKO3a,
Kpaxmai, IeJUII0JI03a, aMUHOYKCYCHas KHCIIOTa), WTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEX]y HUMH YpPaBHEHUSMHU COOTBETCTBYIOIIMX XWMHUYECKHUX PEaKIHH C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIL;

c(OpMUPOBAHHOCTh YMEHUSI XapaKTepU30BaTh UCTOUHUKH YTIEBOJIOPOJAHOIO
Colpbid  (HE(QTh, NPUPOAHBIA Ta3, Yrojb), CHOCOOBI HX TMepepadOTKH U
MPaKTHIECKOE MPUMEHEHHUE TPOAYKTOB MepepadOTKy;

C()OPMUPOBAHHOCTh YMEHUW MPOBOJUTH BBIYMCIEHUS 10 XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOAYKTa
peaKiuu 1O W3BECTHBIM Macce, O0BEMY, KOJIWYECTBY OJHOTO W3 HCXOIHBIX
BEIIECTB WU MPOJYKTOB PEAKIINHN);

c()OPMUPOBAHHOCTh YMEHHM BIAJAETh CUCTEMONM 3HAHUH OO0 OCHOBHBIX
METOJaX HAayYyHOTrO MO3HAHUs, UCIIOJIb3YyEMbIX B XUMUU NPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX ABJIEHUH (HaOI0/IeHNE, U3MEPEHHE, SKCIIEPUMEHT, MOACTUPOBAaHNUE),
WCIIOJIb30BaTh CHUCTEMHBIE XHWMUYECKHME 3HAHUS I TPUHATHS pEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyalllsX, CBSI3aHHBIX C BEIIECTBAMH H UX
IPUMEHEHUEM;

c(OpMUPOBAHHOCTh YMEHUI COOIIOAATh MPAaBHUIIA MOJIb30BAHUS XUMUUYECKON
MocyIol W J1abopaTOpHBIM O0OpPYJOBAaHMEM, a TakKKe MpaBuja OOpaIlCHUS C
BEIIECTBAMH B COOTBETCTBMM C WHCTPYKIMSMHU MO BBITIOJHEHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

C(OPMUPOBAHHOCTh YMEHHUH IUIAHUPOBATh U BBINOJHITH XUMHYECKHI
HKCIIEPUMEHT (IPEBpAICHNUs] OPraHUYECKUX BEUIECTB IPU HArpeBaHUU, MOTyYeHHUE
STHJIEHA ¥ W3YYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIMH OPTaHUYECKUX
BELIECTB, JCHATypalusi OCJIKOB NMpU HArpeBaHUM, LIBETHbIC PEaKUUU OEJIKOB) B
COOTBETCTBUM C TMpaBWIaMHU TEXHUKH O€30MacHOCTH MpU OOpallleHUuu C
BEIIECTBAMH U J1a0OpaTOPHBIM OOOPYJOBaHHEM, MPEICTABIATh PE3YJIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3alucH YpPaBHEHHH COOTBETCTBYIOLIUX
peakiuii 1 GopMyIHpPOBATH BHIBOABI HA OCHOBE dTUX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHATU3UPOBATh XUMHUYECKYIO
uH(pOpMAIMIO, TMOJYy4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpelcTBa MacCOBOMU
uHpopmanuu, IHTepHET U ApyTuXx);



chOPMHPOBAHHOCT, ~ YMEHHH  COOMIOAaTh  MpaBWa  DKOJIOTHYECKU
[IeJ1eCO00pa3HOro TMOBENECHUST B OBITY W TPYAOBOW JESATENBHOCTH B IEJSAX
COXpaHEHUs CBOErO 3J0POBbA U OKpYKArOUIEH MPUPOIHONU Cpeibl, OCO3HABATH
OMAacCHOCTb BO3JICUCTBHS Ha >KMBBIE OpPraHU3MBI ONPEJCIEHHBIX OPraHUYEeCKUX
BeIlleCTB, MoHMMAasi cMbica nokazarens [IJIK, moscHATh Ha mpuMepax CrIoCOOBI
YMEHBIIICHUSI WU TPEIOTBpAILCHUS] HMX BPEAHOTO BO3JACHCTBUS HA OpPraHu3M
YeJI0BEKa;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHE
OPUMEHSTh 3HAaHUS OO0 OCHOBHBIX JOCTYIIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUN;

JUISL CIeNbIX MW CHA0OBUASAIIMX OOYYalOIIMXCA: YMEHUE HCHOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHBIe pe3yJabTaThl OCBOCHHUS Kypca «OOImmas W HeopraHudeckas
XAMUSD OTPAKaAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUN: O XHUMHYECKOM COCTaBIIAIONIEH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHUpPA, pPOJM XUMHUHM B TO3HAHUM SIBJICHUH
npupoabl, B (OPMUPOBAHUM MBIIUJIEHUS U  KYJIbTYphl  JIMYHOCTH, €&
(YyHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOIMMOM JIIS PEIICHHS TPAKTHYECKUX 3a/1a4
U DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO U IPUPOIHOM
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHWYECKHMX  3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIIOJIATalONINe TOHATHSA (XMMHYCCKHAN DJIEMEHT, aToM, HM30ToIm, S-, P-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKYyJia, MOJIb, MOJSPHBIM O0O0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHHS, XUMUYECKAsT CBA3b
(KoBaJIeHTHas!, MOHHAs, METAJUIMYECKasi, BOJAOPOAHAS ), KpUCTATHYECKas peleTka,
TANBl ~XUMHUYECKHX  pPEaKIUh, PpPaCTBOP, DJIEKTPOJMUTHI, HEIJIECKTPOJUTHI,
BJICKTPOJIUTUYECKAS JTUCCOIMAIMSA, OKHUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XMMHYECKOM peakluv, XHMHYECKOE PaBHOBECHE); TCOPUM M 3aKOHBI (TEOpHs
AJICKTPOJIUTUYECKOW AucCcouManuu, nepuoanueckud 3akoH Jl. M. Menneneena,
3aKOH COXPaHEHMSI MacChl BEILIECTB, 3aKOH COXPAHCHUS W MPEBPALLCHUS YHEPTUU
IpU XUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHUM S3bIK XUMUH,
MHMPOBO33PEHYECCKUE 3HAHMS, JICKAIIME€ B OCHOBE IMOHWUMAHUA MNPUYUHHOCTH M
CUCTEMHOCTH XHMHYECKHX SIBICHHUH, (DaKTOJIOTHUYSCKHE CBEICHHS O CBOMCTBAX,
COCTaBe, MOJIydeHUU U 0€30MacHOM HMCIOJIb30BAHUM BaKHEHIITUX HEOPraHUYECKHUX
BEILIECTB B OBITY M IPAKTUUECKOM JCATEILHOCTH YEIOBEKA;



c(hOpPMHPOBAHHOCTh, YMEHHU BBISBIIATh XapaKTEPHBIC TPU3HAKHA TOHSITHH,
YCTaHABIIMBaTh MX B3aUMOCBS3b, HUCIIOJIb30BATh COOTBETCTBYIOLIME MOHATUS MU
ONMCAaHUH HEOPTaHUYECKUX BEIIECTB U UX MPEBPALICHU;

c(hOpPMHPOBAHHOCTh YMEHHM HCIOJIb30BATh XUMHUYECKYIO CHUMBOJUKY JJIs
coctaBieHuss (HOpMyJl BEIIECTB U  YpPaBHEHUH XUMHUYECKHX  pEaKIIHi,
cuctematuyeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHMYECKUX BEMIECTB (yrapHbld ra3, YIJICKUCIbIA Ta3, aMMHUaK, raméHas
U3BECTh, HETAIIEHAs! U3BECTh, IUTHEBAS COJIA, TUPUT U JPYTHE);

c(hOpMHPOBAHHOCTh YMEHUM OINPEACINIATh BaJICHTHOCTh U CTETIEHb OKUCIICHUS
XUMHYECKUX DJIIEMEHTOB B COEAMHEHUSIX Pa3IMYHOrO COCTaBa, BUJ XUMHUYECKOU
CBsI3U (KOBaJICHTHAs, MOHHAs, METaJNINUeCKas, BOJIOPO/IHAS) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKON PEIMIETKH KOHKPETHOTO BEIIeCTBAa (aTOMHAs, MOJICKYJISIpHas,
WMOHHAasl, METAJUTMYECKasi), XapaKTep Cpelibl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
COCJMHECHUI;

chOpMHUPOBAHHOCTh YMEHUH YCTaHaBJIUBATh IIPUHAJIEKHOCTD
HEOPraHMYECKUX BEIIECTB MO HMX COCTAaBY K OIpEAeIEHHOMY KJaccCy/TpyIine
COEMHEHUN (MPOCThIE BEIIECTBA — METAJIBI U HEMETAJUIbl, OKCUIbI, OCHOBAHUSI,
KHUCIIOTHI, aM(OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHUM PaCKphIBaTh CMBICI MEpUOaNYEcKoro 3akoHa Jl.
N. MeHnneneeBa u IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIOITYIO, 0ObSICHUTEIIbHYIO
Y TIPOTHOCTUYECKYIO (PYHKITUU;

c(hOpMUPOBAHHOCTh YMEHUW XapaKTEPU30BaTh JJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX »dJieMeHTOB 1-4 mepuonoB Ilepuogudeckoil CHCTEMBI
xumuueckux smemenToB [I. M. MenpeneeBa, HMCIONB3ys IOHATHS «s-, P-, d-
3JIEKTPOHHBIE opOuTaMy, «IHEPreTUYECKUE YPOBHUY, OOBSACHSITH
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUUYECKHX 3JIEMEHTOB M UX COCAUHECHUU
1o nepuoaaM u rpynnam [lepruoandeckon CUCTEMbI XUMUYECKUX 3eMeHTOB Jl. WM.
Menneneena;

chOPMHPOBAHHOCTh YMEHHUM  XapaKTepu3oBaTh (OMHUCHIBaTH)  OOIIWE
XMMHUYECKME CBOWCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX  KIIACCOB,
MOATBEPKAATh CYIIECTBOBAHME T€HETUYECKOM CBA3U MEXKIY HEOPraHUYECKUMH
BEIIIECTBAMU C ITOMOILbIO YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIINIA;

c(hOpPMHPOBAHHOCTh YMEHHS KIACCU(DUIIMPOBATH XUMUYECKUE PEAKIMH TI0
pa3IMYHBIM TPU3HAKaM (YUCIy U COCTaBy PEarupyroliux BEHIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHUIO CTETICHEW OKUCIEHUS JJIEMEHTOB, OOpPaTHMOCTU
peaKIuu, y4acTHIO KaTaanu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHH COCTaBJSTh YPAaBHEHHS PEAKIHUA Pa3TMUHBIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHHS PEAKIIMi HOHHOTO 0OMEHa, y4UThIBas
YCJIOBHSI, TPU KOTOPBIX 3TU PEAKLIUU UAYT A0 KOHIA;



c(OPMUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKLUWHU, MOJITBEPKIAIOIINE
KaueCTBEHHBIM COCTaB pa3UYHBIX HEOPraHWYECKUX BEILECTB, pPaclo3HABATh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPTaHUYECKHUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHUH  pPACKpbIBATH CYIIHOCTb  OKHCIHUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA MOCPEJCTBOM COCTABJICHUS DJIEKTPOHHOTO OasiaHca
ITUX PEaKLINM;

c(OpMUPOBAHHOCTh YMEHUN OOBIACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOU
pPEaKIMK OT Pa3IUYHbIX (AKTOPOB; XapaKTEep CMELIEHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3nenctsus (npunuun Jle [latense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTepU30BATh XHMHYECKHE MPOLIECCHI,
JeXKallkie B OCHOBE MPOMBIILIEHHOTO MOJIYYeHUSI CEPHOW KHUCIOTHI, aMMHUaKa, a
TaKkkKe C(HOPMUPOBAHHOCTh MPEIACTABICHUNA 00 OOIMMX HAYYHBIX MPUHIUINAX H
HKOJIOTMUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

Cc()OPMUPOBAHHOCTh YMEHUH MPOBOAUTH BBIYHUCIEHHUS C HCIOIb30BAaHHUEM
MOHSTUSL «MAaccoBasi JOJsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHHI Ta3oB
MIPU XUMHUYECKUX PEAKIUAX, MACChl BEIIECTBA WM O0BEMA ra3oB IO U3BECTHOMY
KOJIMYECTBY BEIIECTBa, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKLUU
BEIIECTB, TEIJIOBOrO 3((deKTa peaklud Ha OCHOBE 3aKOHOB COXpPAHEHHs] MaccChl
BEIIECTB, IPEBPALICHUS U COXPAaHEHUsI SHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOIATh MTPaBUJIa MOJIB30BAHUS XUMUYECKOU
MocyIol U J1abopaTOpHBIM O0OpPYJOBAaHMEM, a TakKe MpaBuia OOpalleHUs C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIUSMHU TIO BBITIOJHEHHIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

chOPMHPOBAHHOCTh yMEHUHW TUJIAHUPOBATH M  BBIMOJIHATH XUMUYECKUN
AKCIIEPUMEHT (pa3jloKeHHE MEPOKCHJIa BOJOpPOAAa B MPUCYTCTBUU KaTalu3aTopa,
ONpENEeNeHNe Cpellbl PAacTBOPOB BELIECTB C IMOMOIIBI  YHUBEPCAIBHOIO
WHANKATOPA, BIUSHUE PA3UYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW pEaKIu,
peakimMu MOHHOTO OOMEHAa, KaueCTBEHHBIC PEaKklud Ha cyiabdar-, kapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHWUSI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ad 110
TeMaM «Metamiel» U «Hemeramib»y) B COOTBETCTBUM C NpaBUJIAMU TEXHUKH
0e30MacHOCTH MPHU OOpAIlleHUH ¢ BEUIECTBAMHU U JIA0OPATOPHBIM 000PYIOBAHUEM,
NPEICTaBIATh pPe3yJbTaThl XHWMHUYECKOTO OHKCIIEpUMEHTa B (opme 3alucu
YpaBHEHUH COOTBETCTBYIOIIUMX peakuuil U (HOpMyIHpOBaTh BHIBOJIBI HAa OCHOBE
ATUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH AaHATU3UPOBATh XUMHYECKYIO
uH(pOpMAIMIO, MOJYyYaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpelcTBa MacCOBOMU
KOMMYHUKAIH, IHTepHET U ApyTHX);



chOPMHPOBAHHOCTh ~ yYMEHHH  COONIOZaTh  TpPaBWIA  AKOJOTHYECKU
[IEJ1€CO00pa3HOr0 TOBEIEHUS B OBITY M TPYAOBOM JACSATENBHOCTH B IEIAX
COXpPAaHEHHUSI CBOETO 3J0POBbS M OKPYKAlOLIEW NPUPOJHOM Cpeapl, OCO3HABATH
ONACHOCTh BO3JICHCTBUS HA KUBbIC OPraHU3Mbl ONPEACIIEHHBIX BEIIECTB, IOHUMAs
cmbic nokaszarensa IIJIK, mosicHATe Ha mnpumMepax crnocoObl YMEHBIICHHUS H
MPEIOTBPALIEHUS UX BPEAHOTO BO3JICVCTBHS HA OPraHU3M YEIIOBEKA;

JJIs. O0Y4YarOUIUMXCsl C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3JI0POBBS: YMEHHUE
MPUMEHSATh 3HAHWS OO0 OCHOBHBIX JIOCTYITHBIX METOJaX IIO3HAHMS BEIIECTB H
XUMHYECKUX SIBJICHUN;

JUISL CIENbIX MW CIHA0OBUASIIMX OOYYalOIIMXCA: YMEHHUE MCHOJIb30BaTh
penbedHO-TOUCHHYIO cucTeMy obo3HaueHui JI. bpaiins nms 3anmucu XUMMHAYECKUX

bopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyecrBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (uudposbie)
Ne n/m Konrpoabnsie | IlpakTHyeckue
NPOrpaMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
Pa3nen 1. TeopeTnyeckue 0CHOBBI OPraHU4YeCcKON XMMHH
[Ipenmer oprannueckoit xumuu. Teopus
11 CTPOCHHUS OPTAHMYECKUX COSAMHEHUN A. 3
M. bytneposa
Wroro mo pazneny 3
Pazgen 2. YrieBonopoabl
2.1 [IpenenbHbIC YTIEBOAOPOABI — ATKAHBI 2
29 HenpenenbHble yriaeBogOpOIbl: aTKEHBI, 6 1
aJIKaJUEeHBbI, aJTKUHbI
2.3 ApoMaTudecKue yrieBoaoposl 2
24 [TpupoHbIE HCTOYHUKH YTTIEBOJIOPOJIOB U 3 1
uX nepepadoTka
Hroro o pasneny 13
Paznen 3. Kuciiopoacoaep:xamue opraHu4eckne coeJuHeHust
3.1 Crnuptsl. deHoun 3
3.9 Anbnerunsl. KapOoHOBBIE KUCIIOTHI. 7 1
CrnoxHble 3¢upbl
3.3 YrneBoabl 3 1




Hroro no pazgeny

13

Pasznen 4, A30Tc0uepmamne OpPraHu4eCKue COCANHCHUSA

4.1 AMUHBI. AMUHOKUCIOTHL. benku 3
Wroro no pazneny 3
Pa3nen 5. BoicokomosieKyJIsIpHbIE COeNHEHUs

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 34




11 KITACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu@ppoBbIe
Ne n/m P Kontpoabnbie | IlpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMHUH
Ctpoenue atoMoB. [leprnoauyeckuii 3aKoH
1.1 u [lepuonuueckas cucreMa XUMHUECKUX 3
anemenToB J[. 1. MeHieneeBa
12 Ctpoenue BemiectBa. MHorooopasue 4
' BEILIECTB
1.3 XUMHYECKUe peakuu 6 1 1
Hroro no paszneny 13
Pa3nen 2. Heopranuueckasi XuMust
2.1 Mertaubl 6
2.2 Hewmerannst 9 1 1
53 CBs13b HEOPTAHUYECKUX U OPTaHUYECKUX 9
' BEILECTB
Hroro no pazgeny 17
Paznen 3. Xumus u :Ku3Hb
3.1 XUMUS ¥ )KA3Hb 4
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3







IHOYPOYHOE IIVTAHUPOBAHUME

10 KITACC
KonuyecTBo 4yacos DJIEKTPOHHbBIE
Ne aTa ugposbie
n/n Tewa ypoxa Bceero Kontpoapirie | Ipaxruteckue ﬂsyqeﬂnﬂ :)16[()1;I;OB3TEJILHLIC
padoThI padoThI pecypenI
1 [Ipenmer oprann4eckoi XUMuu, €€ 1
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAUECHUE
Teopus cTpoeHUs OpraHMYeCKUX
2 coeaunenuit A. M. Bytiieposa, eé 1
OCHOBHBIE 10JIOKEHHUS
[IpencraBieHue o ki1accupuKauu
3 opraHuueckux semects. Homenknarypa 1
(cucTematuyeckasl) U TpUBHAIbHbIE
Ha3BaHMs OPraHUYECKUX BEILECTB
4 AJTIKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHUECKUN Psifg
5 MeraH 1 3TaH — IpOCTENIIne 1
IIPEJICTaBUTENIN AIKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOMCTBA 1
7 OTWIIEH U IPONMIIEH — MPOCTENIINE 1
MPEJICTAaBUTENIN ATKEHOB
8 [IpakTuueckas padora Ne 1. «IlToxyuenue 1 1
STUJIEHA U U3yYEHHUE €TO CBONCTBY
Anxanuensl. byranuen-1,3 u
9 MetunoyraaueH-1,3. [lonydenue 1

CHUHTETHYECKOTO KayuyKa U Pe3UHbI




AJIKMHEBIL: COCTaB U OCOOEHHOCTH CTPOCHUA,

10 TOMOJIOTHYECKHH psijl. ALleTUIIeH —
MPOCTEUIIINNA MPEICTABUTEh ATKMHOB

1 Bbruucienus no ypaBHeHHIO XUMUYECKON
peakuuu

12 Apenbl: 0eH301 U ToJ1yos1. TOKCUYHOCTb
apeHoB

13 ['enernueckas cBsA3b yIiI€BOAOPO/IOB,
MPUHAJISKAIINX K Pa3IMYHBIM KJlaccam
[TpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB:

14 NPUPOIHBIN ra3 U MOMYyTHBIE HEPTIHBIE
ra3bl, He()Th ¥ MIPOIYKTHI €€ epepadoTKu
[IpupoHbIE HCTOYHUKH YTIEBOJOPOAOB:

15 MPUPOJIHBIN ra3 U NOMyTHbIE HEPTSIHBIE
ra3sl, HeTh ¥ IPOJYKTHI €€ IepepadoTKu

16 KontponbHas paboTa mo pazaery
«YTIIEeBOIOPOABD)

17 [TpenenpHbIE OJHOATOMHBIE CIIUPTHI:
MeTaHoJ U 3TaHoj. BogopoiHas cBs3b

18 MHOTroaTOMHBIE CIIUPTHI: STHJICHTIITUKOIb U
TJIMLEPUH

19 @DeHoJI: CTPOEHUE MOJIEKYIIbI, (PU3NYEeCKHe
¥ XUMHYECKUE CBOICTBA, IPUMEHEHUE

20 Anpaeruapl: GopManbaeTuI U
aretaiabaerua. AueToH

21 OnHOOCHOBHBIE ITpeeNIbHbIE KapOOHOBBIE
KHCJIOTBI: MypaBbUHAs M YKCYCHasI

22 [TpakTrueckas pabora Ne 2. «CBoricTBa




pacTBopa YKCYCHOM KHCIIOTBI»

CTeapI/IHOBaﬂ " OJICUHOBAs KUCJIOTHI, KaK

23 NPECTaBUTEIN BBICIINX KapOOHOBBIX
KHCJIOT

24 MBpbi1a Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX MOIOIIee JICHCTBHE
CrnoxHble 3UpPbI KaK MPOU3BOIHbIC

25 KapOOHOBBIX KUCIIOT. ' MAPOIH3 CIIOXKHBIX
3¢hupoB

26 Kupbr: runponus3, npuMEHEHUE,
Ouosaoruueckas poJib KUpPOB
YTieBobl: cOCTaB, KiacCH(pUKAIIs.

27 Baxxueiinve npeacTaBUTeNu: TIIF0K03a,
bpykTo3a, caxaposa

)8 Kpaxman u nesmiono3a Kak IprupoIHbIe
TIOJTUMEPHI
KontponbHas padoTa mo pazaerny

29 «Kucnopozacoaepxaniue opraHuuecKue
COETUHEHUS

30 AMMHBI: METUJIAMUH U aHUJIHH
AMUHOKHUCIOTH KaK aMm(pOTepHbIS

31 OpraHUYECKUE COCAUHEHUS, UX
Ounonoruveckoe 3HaueHue. [lentu bt

39 benku xkak npupoHbIe
BBICOKOMOJIEKYIISIPHBIE COeTMHEHUS

33 OcCHOBHBIE TIOHATUS XUMHH
BBICOKOMOJICKYJISIPHBIX COCTMHEHUN

34 OCHOBHBIE METOILI CHHTE3A




HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHA

BBICOKOMOJIEKYJISIPHBIX COCIMHEHUM.

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

Koaun4yecTBO 4acos

Bcero

KonTpoabHbie
padoTshI

IpakTuyeckue
padoThI

Jara
U3y4YeHUS

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

XUMUYECKHUH 371eMEeHT. ATOM. DIEeKTPOHHAs
KOH(UTYypalys aToMOB

[Iepuonuueckuii 3akoH u [leppoanyeckas
cHCTEeMa XMMHUYEeCKHUX dnemMeHToB /. 1.
MenpeneeBa, ux CBI3b C COBPEMEHHOM
TEOPUEN CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XHMHYECKHX DJIEMEHTOB M UX COSAUHECHHH 110
rpynnam u nepuogam. 3HaueHue
MEPUOINYECKOTO 3aKOHA U CUCTEMBI
xUMHUYecKkux dyieMeHToB /.M. MenpeneeBa B
pPa3BUTUU HAYKU

Crtpoenue BeniecTBa. XUMHUYECKas CBS3b, €&
BH/JIbI; MEXaHU3MBI 00pa30BaAHMS
KOBAJICHTHOM CBA3U. BonopoiHas cBs3b

BaneHTHOCTB. DJIEKTPOOTPUIIATEIIBHOCTD.
Crenenb okucieHus. Bemectsa
MOJICKYJISIPHOTO U HEMOJICKYJIIPHOTO
CTPOCHUS

[loHsiTHE O NIUCTIEPCHBIX CUCTEMAX.
VcTuHHbIE U KOJJIOUIHBIE PACTBOPHI.
MaccoBas 10715 BEIIeCTBa B pacTBOPE




Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX COCIMHEHUN. [ 'eHeTnueckas
CBSI3b HEOPraHUYECKUX BEILECTB, PA3JIMYHBIX
KJIaCCOB

Knaccugukanus XuMH4ecKux peakuuii B
HEOPraHUYECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUs MACChI BEILECTB; 3aKOH
COXpaHEHUs U IPEBPALLECHUS] SHEPTUH IIPU
XUMHYECKHUX PEaKIHAX

Ckopoctb peakiuu. O0paTUMbIe pEaKIIUH.
XHUMHUYECKOE PABHOBECHE

10

[Ipaktuueckas paborta Ne 1. «Bnusnue
pa3nu4HbIX (PaKTOPOB HA CKOPOCTh
XMMHYECKON PEAKIIUU»

11

DJIEeKTPONUTHYECKas Jucconnarys. IoHsTre
o BojiopoiHoM Tiokasaresne (PH) pactsopa.
Peaxiiuu nonnoro oomena. I'naponus
OPraHn4Y€CKUX U HCOPraHMYCCKUX BCUICCTB

12

OKHUCITUTETHHO-BOCCTAHOBUTEITLHBIE
peakiuu. [TousTre 00 anexTponnze
pacIyiaBoB M paCTBOPOB COJIEH

13

KontponbHas padoTa mo pazaery
«Teoperndeckre OCHOBBI XUMHM

14

Mertainnsl, ux nonoxxenue B [lepuoanaeckoit
cucTeMe XuMudeckux anemeHTos 1. U.
MeHieneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3nIecKue CBOMCTBA
MECTaJIJIOB




15

CrnnaBel METaIIIOB. DJIEKTPOXUMUYECKUH P
HanpsHKeHUH MeTaioB

16

XHUMHYECKHE CBOMCTBA BaYKHEHUIIINX
METaJUIOB (HATpUH, Kaaui, Kaabluid, MarHui,
ATFOMUHHNA) U UX COSTUHEHUN

17

XUMHUYECKUE CBOMCTBA XPOMa, MEAU U UX
COCTUHEHUN

18

XnMHYecKre CBOMCTBA ITMHKA, Kelne3a U UX
COCTUHEHUN

19

[IpakTuueckas pabota Ne 2. "Pemmenue
AKCIIEPUMEHTATILHBIX 33/1a4 110 TeMe
«Mertamnb»"

20

Hewmeramibl, X mojiokeHHUE B
[Teproanueckoil cUCTEME XUMHYECKUX
anemenToB /1. V1. Menjeneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

dusnueckue cBOMCTBa HEMETAJLIOB.
ATIOTpONHS HEMETAIIJIOB (Ha IpUMEPE
KHCJIOpoJia, cephl, pocdopa u yriepoaa)

22

XUMHUYECKUE CBOWCTBA TaJIOTEHOB, CEPBI U UX
COE€IUHEHUN

23

XuMu4eckue cBOMCTBA a30T1a, pocodpa U ux
COCIMHEHU I

24

XUMHUYECKHE CBOKCTBA YIIIEpOAa, KDEMHHUS U
HUX COeIUHEHUI

25

IIpuMeHeHre Ba)KHEUIINX HEMETAJIIOB U UX
COCTUHEHUN

26

O0001IeHre 1 cucTEMAaTH3alNA 3HAHUH 110




TteMe «Hemeramiey. Berauciaenus mo
YpaBHEHUSAM XUMUYECKHUX PEAKIIUN U
TEPMOXHUMHYECKUE PACUETHI

[TpakTrueckas padora Ne 3. «Perenue

27 JKCIIEPUMEHTAJIBHBIX 331134 10 TEME 1
"Hemerannsl"»

28 KonrtponbHas pabora o remam «MeTauib» 1
u «Hemeraninbi»

29 Heopranuueckue u opraHuyecKue KUciaoThl. 1
Heopranunueckue u opranndeckiue OCHOBaHHUS
AmMoTepHbIe HeopraHM4ecKHue u

30 OpraHMYecKue coeIMHEeHU. | eneTnueckast 1
CBSI3b HEOPTraHMYECKUX M OPraHUYEeCKHUX
BELIECTB
Poup xuMum B 00ecIie4eHUM SKOJIOTHYSCKOI,

31 SHEPreTHUECKOHN U MUIIEBOI 0€30MacHOCTH, 1
Pa3BUTHUN MEAMIIMHBI
[IpencraBienust 06 00X HAYYHBIX

32 MPUHIIMIIAX TPOMBIIIIEHHOTO MOJTy4EHUs 1
BAKHEHIIINX BEIIECTB

33 YenoBek B MUpE BELIECTB U MAaTEPUAJIOB 1

34 XUMHUS ¥ 30pOBbE YEJIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME







YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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