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HOACHUTEJIBHASA 3AIITMCKA

[Iporpamma 1O XUMUM Ha YpOBHE cpeaHero oOmiero o0Opa3oBaHUs
paspaborana Ha ocHoBe denepanmbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanun», TpeOOBaHM K pe3yJbTaTaM OCBOCHUS
denepanbHON 00pa3oBaTENbHON MPOTPAMMBI CPEIHEro O00IIero oO0pa3oBaHUS
(®OIT  COO), npencraBieHHblx B  dDenepasbHOM  TOCYAapCTBEHHOM
oOpazoBarensHOM crangapre COO, c¢ yuérom KoHuenuuu npenogaBaHus
y4eOHOTO TpeaMeTra «XUMHs» B 00Opa3oBaTeIbHBIX OpraHu3anusx Poccuiickoit
®denepanuu, peau3yIX OCHOBHbIE 00pa30BaTebHbIE IPOTPAMMBI.

OcHOBY MOAXO0A0B K pa3pabOTKe MpOrpamMMbl MO XHMHHU, K OMNPEICIICHUIO
oO1mielt crpareruu o0y4deHus, BOCIUTAHUS U Pa3BUTUs 00ydaroUuIuxcsi cpecTBaMu
yueOHoro npenmMera «Xumus» 1t 10—11 kiaaccoB Ha 6a30BOM ypOBHE COCTABUIIM
koHuenryanbHbele nojoxkenus @I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH,
COJIEpKaHus, pe3yjbTaToB OOydYeHHs U TpeOOBaHUIl K YpPOBHIO MOJITOTOBKU
BBIITYCKHUKOB.

XHUMHYECKOE oOpa3oBaHue, H0JTy4aeMoe BBIITYCKHUKAMHU
o011ieo0pa3oBaTeIbHON OpraHu3allud, SBJISETCS HEOThEMJIEMOM 4YacTbhio UX
oOpazoBaHHOCTH. OHO CIY)XUT 3aBEPIIAIOIIMM JTAllOM peaid3aluyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX I[EHHOCTEH, NPHUCYLIUX
LEJIOCTHOM CHCTEME XHUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOILIEH KYJIbTYpHI
YelloBeKa, a TakKe HSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3I0pOBbI0 M MpUPOJHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHHe
oOyyJarommxcsi Ha YPOBHE CPEAHEro o0uiero oopa3oBaHus CpeACTBaMH y4eOHOTO
npeaMera «XHMHs», COAECPXKAHUE W IOCTPOEHUE KOTOPOIrO ONpPENETEHBl B
nporpaMMe MO XUMHUU C Y4YETOM cHenupuKd HayKd XUMHUH, €€ 3HAYeHHs B
MO3HAHUU TPUPOJLI U B MaTEepUAIbHOW >KM3HM OOIIECTBA, a TaKXkKe C Y4ETOM
oOlmux 1eaedl W NOPUHIMIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpesiHero obmiero oopaszosanus B Poccuiickoii denepanuu.

XHUMHS KaK 3JEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIpaeT 0coOyr poJib B
COBPEMEHHOW IUBWIN3AINK, B CO3JJaHUH HOBOW 0a3bl MaTepUAbHON KYJBTYPHI.
OnHa BHOCUT CBOM BKJIaJ B (P)OPMHUPOBAHHME PALIMOHAIBHOIO HAYYHOI'O MBIIUICHHUS,
B CO3/IaHM€ IEJIOCTHOIO MPEJICTABIECHUS 00 OKpYXkaloleM MHUpPE KaK O €IUHCTBE
MPUPOABLl U YeIOBEKa, KOTopoe (HOpMHUpPYETCSs B XMMUU Ha OCHOBE IOHUMAaHHUS
BEILLIECTBEHHOI'O0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHMS B3aUMOCBSI3U MEXIY
CTPOEHHEM BEILECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.



TecHo B3aMMOJENUCTBYSI C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUs CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpPbl, HEOOXOANUMBIM YCIOBUEM YCIEITHOTO
TpyZla W KM3HH KaXJI0ro wieHa ooOmectBa. CoBpeMEHHass XHMHMs KakK HayKa
CO3uJaTeNIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMI HallpaBj€Ha Ha pEIICHHE
ro0agbHBIX MPOOJIEM YCTOMUMBOIO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MacHOCTU U OXPaHBI 3JJ0POBBSI.

B coorBerctBUM € OOmMMMM LEISMH U TNPUHIUIAMH CPEJHEro OOLIEero
oOpa3oBanus coaepkanue npeamera «Xumus» (10-11 kimaccrl, 0a30BbId ypOBEHb
M3YUYEHUs1) OPUEHTUPOBAHO MPEUMYLIECTBEHHO HA OOIEKYJIbTYPHYIO MOJATOTOBKY
oOydaromuxcs, HEOOXOIMMYI0 UM s BBIPAOOTKH  MHPOBO33PEHUYECKHUX
OPUEHTHPOB, YCIEHIHONO BKJIIOUYEHHS B JKU3Hb COLMYMA, HPOJOJDKEHUS
o0pa30BaHUs B PAa3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocTraBnsomuMHu  TpeMeTa  «XUMHsD  SIBISIOTCS  0a30Bble  KypCchl —
«Oprannueckas xumusi» U «OOmas ¥ HeopraHMYecKass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHUsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOI HAYKH: CUCTEMaA
3HAHUM MO HEOPraHWYECKOW XMMUU (C BKIIOUEHHEM 3HAHUU U3 OOUIeH XUMHH) U
OpraHnyeckon xumuu. POpMUPOBaHME NAHHOW CHCTEMBI 3HAaHWU NPU U3YYEHUU
npenMera oOecreyrBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEr0 MHOroooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa conepxkanus KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHuveckas Xumus» copmMupoBaHa B MporpaMMe MO XUMHUU HA OCHOBE
CUCTEMHOTO TOJAXO0/Ja K H3YYEHHUI0O Y4YeOHOro wmarepuaia U 0OYCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW HA  ONpPEAENIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XUMHUHU BEIIECTBA
paccMaTpUBAOTCS HA YPOBHE KIACCUYECKOM TEOPUH CTPOECHHUS OpPraHUYECKUX
COCMHEHUW, a TaKXE€ Ha YPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX
MpeACTaBICHU O cTpoeHuHn BeniecTB. CBeneHuss 00 H3y4yaeMbIX B Kypce
BEILECTBAX JAIOTCSA B PAa3BUTUU — OT YIJIEBOAOPOJIOB JIO CIONKHBIX OMOJOTHYECKU
AKTUBHBIX COCIWHEHUH. B Kypce OpraHM4eckol XHWMHUHU IOIY4YarOT Pa3BUTHE
chopMHUpOBaHHBIC HA YPOBHE OCHOBHOTO 0OIIEro 0Opa3oBaHMS MEPBOHAYAIHHBIC
NPEICTaBIICHUS O XUMMUYECKON CBA3M, KIACCU(UKAIMOHHBIX PU3HAKAX BEIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUUYECKON pEeaKIUU.

[lon HOBBIM yriom 3peHusi B mpeamere «XuMHs» 0a30BOro YpOBHS
paccMaTpUBaeTCd U3YUYEHHbIH Ha YpPOBHE OCHOBHOTO 0O01Iero oOpa3oBaHUs
TEOPETUYECKH Marepuadl | (DAKTOJIOTMUECKHE CBEICHHS O BEIIeCTBaXx U
XUMHUYEeCKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudeckas
XUMUSD» O0yYarouMMCsi TPEJOCTABISIETCS BO3MOXHOCTh OCO3HATh 3HAUYEHUE
MEPUOJINYECKOTO 3aKOHA C OOIIETEOPETHUECKUX U METOJOJOTHYECKUX MO3UIUH,



riy0’ke TMOHATh MCTOPUYECKOE W3MEHEHME (YHKUMH 3TOro 3akoHa — OT
0000111a0111eH 10 OOBSACHAIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucremMa 3HaHMIM O BaKHEHIIMX BEIIECTBAX, UX COCTaBe, CTPOCHUH,
CBOMCTBax M NMPUMEHEHHH, a TAKXKE€ O XUMHUYECKHX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MNpOTeKaHus JonosHsercs B Kypcax 10 m 11 xiaccos
AIIEMEHTAMHU COJEPKAHMS, HMMEIOIIMMHU KYJIbTYPOJOTHYECKHM M IMPUKIATHOU
XapakTep. OTH 3HaHHSA CHOCOOCTBYIOT IOHMMAHHIO B3aUMOCBSI3U XHUMHUHU C
JIPYTMMH HayKaMH, PacKpbIBalOT €€ pOJIb B IIO3HABATEIBHOM M MPAKTUYECKOU
JESTENbHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIHMTAHMIO YBAXKEHHSI K HPOLECCY
TBOpYECTBA B O0JACTU TEOPHM W MPAKTHYECKUX NPHIOKEHUN XUMUU, IOMOTAOT
BBIIIYCKHUKY OpPUEHTHUPOBAaThCA B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBbIX
npobiemMax, CBS3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh HMH(OPMALUIO U
NpPUMEHATh €€ IS TIONOJIHEHHUS] 3HAHWUW, pEIICHUS WHTEIUIEKTyalbHbIX |
AKCIIEPUMEHTAJIbHBIX UCCIEA0BATENIbCKUX 3a7a4d. B 1enom conepxaHue yueOHOro
npeaMera  «XHMHsSD»  JAHHOTO — YPOBHS  M3YYEHUsT OpPHUEHTHPOBAHO  Ha
dbopMupoBaHue y OOYyYaroIIMXCsS MHUPOBO33PEHUYECKOM OCHOBBI JJIi MOHMMAHHUSA
¢unocopckux uaeH, TaKUX KaK: MaTepuaibHOE €JUHCTBO HEOPraHUYECKOIo U
OpraHU4YeCcKOro MHpa, OOYCIOBJIEHHOCTh CBOMCTB BEHIECTB HMX COCTaBOM H
CTPOEHUEM, ITO3HABAEMOCTh MPUPOJHBIX SBJICHUN MNYTEM SKCHEPUMEHTA H
pellieHusT TMPOTUBOPEUMH MEXAY HOBBIMH (aKTaMd U TEOPETUYECKUMU
HPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUHU B PEIICHUU SKOJOTUYECKUX IpobiieM, a
TaKKe MpodieM cOepeKEeHNsT IHEPIETUUECKUX PECYPCOB, ChIPbs, CO3/1aHUS HOBBIX
TEXHOJIOTUW U MaTEPUAIIOB.

B nmimaHe pemeHus 3agad  BOCHHMTAHMS, Ppa3BUTUS W COLMANIM3ALUU
oOydarolmuxcsi MPUHATBIE MPOTPaMMON MO XUMHHM TOJIXOJbl K OMNPECIICHUIO
COJEpKaHusl M TOCTPOCHUSA THpeaMeTa IpeaycMaTpuBaloT  (HOPMUPOBAHME
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEIOMUX ©0a30Boe 3HAYEHUE A
pa3IUYHBIX BHJOB JIESATEIBHOCTU: pEUIEHUs MpoOJieM, MOWCKa, aHaiu3a Hu
00paboTKu nH(pOpMaLIMU, HEOOXOJUMBIX JJISl IPUOOPETEHUS ONbITA MTPAKTUIECKON
U HCCIIEOBATENBCKON NEATEIbHOCTH, 3aHMMAIOIIEH BaKHOE MECTO B ITO3HAHWUHU
XUMMH.

B npakTuke mnpenojaBaHus XUMUM Kak Ha YPOBHE OCHOBHOIO OOIIEro
o0pa3oBaHus, TaK U HA YPOBHE CPEJIHETO 00IIEro 00pa3oBaHus, IPU ONpPEIEICHUN
COJIEpPKATEIIbHOM XApaKTEPUCTUKU IEJIed H3y4YeHUs IpeJAMETa HaIlpaBJIECHUEM
NEPBOCTENEHHOW 3HAYUMOCTU TPAJUIMOHHO MpU3HAETCA (OPMUPOBAHHUE OCHOB
XMMHMUYECKON HAayKH Kak 00JaCTH COBPEMEHHOIO €CTECTBO3HAHUS, NMPAKTUYECKOU
JESTENbHOCTH YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTyphl. C
METOAMYECKOW TOYKM 3pPEHHs TAKOM IOAXOJ K OINPEIACICHUIO LENEH H3Y4YEHHUs
IIPEAMETA SIBJISIETCS BIIOJIHE ONIPaBIaHHBIM.



CornacHO JaHHOM TOYKE 3pEHUsS TIABHBIMH IEISIMH W3YYCHHS IPEIMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) sIBISIFOTCS:

e (QopMHUpOBaHHWE CHCTEMBl XUMHUYECKMX 3HAHWA Kak Ba)KHEUIIEH
COCTaBJISIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOpPOU
JeXaT KIIYEBbIE MOHATUSA, (PYHIAMEHTAIbHBIE 3aKOHBI U TEOPHH XHUMHH,
OCBOEHHUE SI3bIKa HAYKH, YCBOECHHE M TMOHUMAHHUE CYIIHOCTH JOCTYIHBIX
0000IIeHNIT MHPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHHE C HCTOpUEH
UX Pa3BUTHS U CTAHOBJICHHS,

e (QopmMHupOBaHUE U Pa3BUTHE MPEICTABICHUN O HAyUYHbIX METOAAX IMO3HAHUS
BEIICCTB M XHMHUYCCKHX pPEaKIui, HEOOXOTUMBIX Ui TPUOOpETCHUS
YMEHHI OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XHUMHUYECKHUX SIBICHUH,
MMEIOIINX MECTO B MPHUPO/IC, B TIPAKTHUECKON U MOBCEAHEBHON KU3HU;

e pa3BHUTHE YMEHHH U CIOCOOOB JESITENbHOCTH, CBA3AHHBIX C HAOIIOIEHUEM U
OOBSICHEHHEM XHUMHUYECKOTO 3KCIEpUMEHTa, COOJIIOJICHUEM  IPaBUI
0e30MmacHOT0 00paIIeHHS C BEIECTBAMHU.

Hapsiny ¢ aTuM, comepskaTenbHas XapaKTepUCTUKA eNei U 3a/1ad u3yueHus
npeaMeTa B MporpaMMe Mo XMMHUU YTOYHEHA M CKOPPEKTUPOBAHA B COOTBETCTBHUH
C HOBBIMHM MIPHOPUTETAMHU B CHUCTEME CpeaHero obdimero oopasoBanusa. CeroaHs B
NperoJaBaHN XUMUU B OOJNBINCH  CTEMEeHHW OTHAETCS  TPEIIOUYTSHHE
NPaKTHYECKONH KOMIIOHEHTE COJep)KaHus OOydYeHHWs, OPHCHTUPOBAHHOW Ha
MOATOTOBKY BBIIYCKHUKA 001Ie00pa30BaTeIbHON OpraHU3alliy, BIIAJCIONIET0 HE
HAaO0OpOM 3HaHWH, a (PYHKIMOHAJIBHOM TPaMOTHOCTHIO, TO €CTh CIIOCOOAMHU H
YMEHHUSIMH aKTUBHOT'O MOJYYEHHs] 3HAaHUW M MPUMEHEHUS MX B PEaIbHOM KU3HU
JUTS PEIICHUS IPAKTHYECKUX 3a/1a4.

B cBs3u ¢ 3THM mpu W3YYeHHH TMpeaMeTa «XHUMHs» TOMHHHUPYIOIIEe
3HaYeHHE MPUOOPETAIOT TaKKe IENH U 3379, KaK:

ajanranusi 00yJaronmxcsi K yCJIOBUSAM JTMHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMUpOBaHHE  HUHTEIJIEKTyaJlbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHHITHIO TPAaMOTHBIX
peIlIeHni B KOHKPETHBIX KU3HEHHBIX CHUTYaIUsIX, CBSA3aHHBIX C BEIIECTBAMH U UX
PUMEHEHHEM;

dbopMupoBanne y OOydaromuXcs KIIOYEBBIX HABBIKOB  (KJIFOUEBBIX
KOMIIETEHIIMI), WMEIOUMX YHUBEpPCAJbHOE 3HAYCHHE [UISI PA3IUYHBIX BUJOB
ACSITEILHOCTH: PEIICHUS MPpoOiieM, TIONCKa, aHanu3a U 00paboTKu MHpOpMAIUH,
HEOOXOAMMBIX JJii TPUOOPETEHHS OMbITa JACSITETbHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHMM XUMHH, a Takke IS OIEHKA C TO3UIHi
HKOJIOTUYECKON OE€30MacHOCTH XapaKTepa BIHAHUA BEUIECTB W XHUMHUYECKUX
IPOLIECCOB HAa OPraHU3M YeJIOBEKa U MPUPOAHYIO CPELY;



pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, MHTEIUICKTYaJbHBIX W TBOPUYECKHX
CIOCOOHOCTEN 00yYaroIIMXCsl: CHOCOOHOCTH CaMOCTOATEIBLHO MPUOOPETATh HOBBIE
3HAHUS 10 XUMHUH B COOTBETCTBUU C KU3HEHHBIMH OTPEOHOCTSIMH, HCIIOIH30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU ISl TTOMCKA W aHajiu3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAIIUN XUMUYECKOTO CO/IEPIKAHMUS;

(dbopMHUpOBaHUE U Pa3BUTHE Yy 00YUAIOIIMXCS ACCOLIMATUBHOTO U JIOTUYECKOTO
MBIIIUICHUS, HAOI0JaTeIbHOCTH, COOPaHHOCTH, aKKYPAaTHOCTH, KOTOPhIE OCOOESHHO
HEOOXOUMBI, B YaCTHOCTH, MPU TUIAHUPOBAHWU M TPOBEACHUU XUMHUYECKOTO
IKCIEPUMEHTA;

BOCIUTaHHE Yy oOyyarommxcsd YyOexIEHHOCTM B T'yMaHHCTHYECKOM
HANpaBICHHOCTH XUMHUH, €€ BAXKHOW POJM B PEHICHUH TJ00aIbHBIX MPOOIIeM
paIMOHATBHOTO MPUPOAONOIB30BaHNS, TTOTIOTHEHUS YHEPTETUIECKUX PECYPCOB H
COXPaHEHHUs TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEperHOTro
OTHOILIEHUS K TPUPOJIE M CBOEMY 3/I0pPOBBIO, a TaKKe MPUOOPETEHHUsS OIbITa
WCIIOJIb30BAHUS TIONYYCHHBIX 3HAHUM JUIsl TPUHSATHS TPAMOTHBIX peEIICHUN B
CUTYaIUsX, CBI3aHHBIX C XUMHUYECCKHUMH SIBIICHUSMHU.

B yuebHOM mane cpeaHero oOmEero oOpa3oBaHUS TPEAMET «XHUMHUS
0a30BOro ypoBHSI BXOJUT B COCTaB MpeaMETHON o0nactu «EcTecTBEeHHO-Hay4YHbIE
peMETHI.

OO1ee yncio 4acoB, OTBEIEHHBIX I U3yUEHUS! XUMHH, Ha 0a30BOM ypOBHE
cpeaHero oOrero odpazoBaHus, cocrabisieT 68 yacoB: B 10 kimacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 yaca (1 gac B Hezenio).



COJEPKXAHUE OBYYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

TeopernuecKkue OCHOBbI OPraHUYE€CKOU XUMHHU

[IpeaqMeT opraHrueCcKOM XMMHUHU: €€ BOBHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepUalioB. Teopusi CTPOCHUST OPraHUYECKHUX
coenunennii A. M. BytnepoBa, €€ ocHOBHBIE TI0JIOKEeHUSI. CTPYKTypHBIE (hOPMYITBI
opranuyeckux BewiectB. [omonorus, wu3zoMmepuss. XuMHYECKass CBA3b B
OpraHUYECKUX COCTMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpeacraBnenue o KinaccupuKalMKM OpraHuyeckux BemiecTB. HoMeHkiatypa
OpPraHUYECKUX COEAMHEHUN (CUCTeMaThyecKas)) W TPUBHAIbHBIE HA3BaAHUS
BOXHEUIIINX MPEACTABUTENEH KIACCOB OPTaHUYECKUX BEILIECTB.

OKCIIEpUMEHTAJIbHBIE METOJIbl HM3Yy4YE€HUs BELIECTB WM HUX MPEBpAILCHUIN:
O3HAKOMJIEHHME C O0pa3laMyd OpPraHMYeCKUX BEHIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICJIMPOBAHHE MOJIEKYJl OpPraHWYECKHX BEIECTB, HAOIIOJCHUE W
ONMCAHUE JEMOHCTPAIMOHHBIX OMBITOB MO MPEBPALICHUIO OPTAHUYECKUX BEIECTB
pU HarpeBaHuu (TIaBJiIeHUE, 00OYTIIMBAHUE U TOPEHUE).

YriaeBoxopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKU psaa. MeraH u 3TaH —
NpOCTEHIINE NPEICTABUTENN aJIKaHOB: (U3MUECKME M XUMUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUs] W TOPEHMS), HAXOXKJIEHHWE B TMPUPOJE, IMOIYyUYCHHE U
MIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUMN PSZ. DTUIEH U MPOMWIEH —
NPOCTEHIIINE TPENCTABUTENN AJIKEHOB: (M3MYECKHE M XHUMHUYECKHE CBOMCTBA
(peakuu  TUAPUPOBAHUS, TaJOTCHUPOBAHMS, THApPATALMU, OKUCIEHUS W
MOJIMMEPU3AIINH ), TOJyYeHUE U IPUMEHEHHUE.

Anxaguensl: OytanueH-1,3 um MmetunOyramueH-1,3: cTpoeHue, BakKHEWUIIHE
XUMHYECKUE CBOICTBA (peakuusi nonumepusanuu). [lomydeHne CHHTETHYECKOTO
KayuyyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTHU CTPOEHUS, TOMOJIOTUYECKUH psll. AIICTUICH
— TMPOCTEHIIMIA TPENCTaBUTENIb AJIKWHOB: COCTaB, CTPOCHUE, (U3UYECKHE W
XUMHUYECKHE CBOMCTBA (peakluu THAPUPOBAHUS, TaJIOT€HUPOBAHMS, THApPATAIUH,
TOpeHHUsl), MOJy4eHUE U IPUMEHEHHUE.

Apensbl. benzon: cocrtaB, cTpoeHue, (U3NMUYECKUE M XMMHUYECKHE CBOWCTBA
(peakuuu rajoreHUpPOBAHMS U HUTPOBAHMUS), MOJYUYECHUE U TpUMEHEHUe. Toayon:
cocmas, cmpoenue, uzuuecKkue U  XuUMuUveckue  ceolicmea  (peaxyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOAY4eHue u npumeHeHue. TOKCUUHOCTH



apeHoB. ['eHeTMYecKas CBA3b MEXAY YIJIEBOAOPOAAMM, IPUHAUICKAIUMU K
Pa3IMYHBIM KJIACCAM.

IIpupoaHbple MCTOYHUKM YIJI€BOAOPOAOB. IIpuponHBIi Ta3 M IONyTHBIE
HedTauble Ta3pl. Hedth n e€ mpoucxoxaenue. CrnocoObl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TEePMUYECKHM, KaTaIUTHYECKHil), muposn3. IIpoaykTsl
nepepadoTKku HePTH, UX MPUMEHEHHE B MPOMBIILIICHHOCTH U B ObITY. KameHHBIi
yToJIb U IPOAYKTHI €r0 MepepadOTKH.

OKCIEPUMEHTAIBHBIE METOJbl M3Y4YEHMS BEIIECTB M HUX IPEBPALLCHMIA:
O3HaKOMJIEHHE C oOpa3laMu IUIaCTMAacC, KayyyKOB M PE3UHBI, KOJUIEKLIUU
«Hedts» u  «Yromp», MOJEIMPOBAHHE  MOJIEKYJ  yTJEBOJOPOJOB U
raJIOr€HONPOU3BOIHBIX, ITPOBEICHUE MPAKTUYECKON PabOThI: MONTYYEHUE ITUIICHA
Y U3YUYEHHE €TO CBOWCTB.

PacuérHbie 3anaun.

Bbruncnenuss mo ypaBHEHMIO XMMHUYECKOM peakuuu (Macchl, oOBbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOJAYKTa PEAKIMM 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WK MPOIYKTOB PEAKIIUN).

Kucnopoacoaepxamue oprannyeckue coelMHEHUS

[IpenenbHblE OAHOATOMHBIE CHUPTBL. MeETaHON W 3TaHOJ: CTPOEHUE,
¢uznyeckne M XHUMHUYECKHE CBOMCTBA (PEaKkIUM C aKTHMBHBIMU METaJUIaMH,
raJIoreHOBOJIOPOJaMH, TOpeHue), mnpuMeHeHue. BoaopoaHbie CBS3M  MEXAY
MOJIEKYJIaMH CIIUPTOB. JelicTBHE METaHOJa U 3TaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaToMHble  COUPTHL. IDTWICHIJUKOIb W  TIHIEPHUH: CTPOCHHE,
bu3nYeckue W XUMUYECKHE CBOWMCTBA (B3aMMOJIEHCTBHE CO IIEIOYHBIMHU
MeTalllaMH, KaueCTBEHHas peakiusi Ha MHOTOATOMHbIE crUpThI). JleiicTBuEe Ha
opraHu3M 4enoBeka. [I[puMeHeHre riaunepuHa u STUICHTIIMKOIIS.

®deHoN: CTpOEHUE MOJEKYJbl, (Qu3nueckue W XUMHUYECKHE CBOMCTBA.
ToxcuuHocTh (peHona. [Ipumenenue dpenona.

Anpnerunbpl U kemouvl.  DopMalblierui, AaUETANbAETHI: CTPOCHHE,
bu3nYecKue U XMMHYECKHE CBOWCTBA (PEAKIMU OKHCICHUS W BOCCTAHOBIICHUS,
Kau€CTBEHHBIE PEAKIINH), [IOJyYCHUE U TPUMEHEHHUE.

OnIHOOCHOBHBIE TIpe/C/IbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas W
YKCYCHasi KHCJIOTBI: CTpO€HHUE, (DU3NUECKUEe U XUMHUUYECKHUE CBOMCTBA (CBOMCTRA,
oOmue s Kiacca KUCIOT, peakius 3TepuduKaIum), mojaydeHrne U MpuMeHEeHNe.
CreapuHoBasi M OJICMHOBAs KHUCIOTHI KaK MPEJCTABUTENIM BBICIINX KapOOHOBBIX
KUCIOT. MbUIa KaK COJIM BHICHIUX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

Cnoxuble 2¢GUpPhl KaK MPOU3BOJHBIE KapOOHOBBIX KuCHOT. ['maponus
cinoxHbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb JKUPOB.



VYrneBoapl: cocrtaB, Kiaccupukamus — yrieBogoB  (MOHO-, JAU- H
nonucaxapuabl). [1r0ko3a — IpocTerImii MOHOCaxapua: OCOOEHHOCTH CTPOCHUS
MOJEKYJbl, (U3NYECKUEe ¢ XUMHYECKHE CBOWCTBAa (B3aMMOJICUCTBUE C
ruapokcugom Menu(ll), okucrnenne ammuadHbiM pacTBopoM okcuua cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHME TJIOKO3bI), HAXOXJEHHWE B TPHUPOJE, MPUMEHEHHE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnrono3a kak npupojHbie noiuMmepsl. CTpoeHue Kpaxmalia u
HeJuTosio3bl.  Pu3nueckue M XMMHYECKHME CBOWCTBa Kpaxmana (THIpOJIu3,
KAueCTBEHHAs! pEaKIIUs C HOJIOM).

OKCIEpUMEHTAIbHBIE METOJIbl M3Yy4YEeHHUS BELIECTB W UX MPEBpAILCHUI:
MPOBE/ICHNE, HAONIOACHUE M OMUCAHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPECHHE
CIIUPTOB, KAaYECTBEHHbIC PEAKIMU OJHOATOMHBIX CIUPTOB (OKHUCIICEHHE 3TaHOJA
okcugoMm Menu(ll)), MHOroaTOMHbBIX CHUPTOB (B3aUMOJACHCTBUE TJIUIEPUHA C
ruapokcuom meau(ll)), anpaeruioB (OKUCICHHE aMMUAYHBIM PAaCTBOPOM OKCHJA
cepeopa(l) um runpokcumom wmeau(ll), B3ammoneiicTBME Kpaxmaja C HOIOM),
MIPOBE/ICHHUE MPAKTHUECKOU PabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaumn.

Beluucnennss 1Mo ypaBHEHHMIO XHWMHUYECKOW pEakIuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAaKUUU MO U3BECTHBIM Macce,
00BbEMY, KOJIMUECTBY OJTHOTO M3 UCXOJIHBIX BEIIECTB WM MPOIYKTOB PEAKITUN).

A3oTcoziepKalme OpraHn4eckue COeIMHEHMSL.

AMHMHOKHUCIIOTHI Kak am(pOTEepHbIE OpraHndeckue coeauHeHus. Ousndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHUCIOT (Ha mpuMepe riuiuHa). buonormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak mOpUpOJHBIE BBICOKOMOJICKYJSIpHBIE coeauHenus. llepBuuHas,
BTOPUYHAS W TPETUYHAs CTPYKTypa OENKOB. XWUMHUYECKHE CBONCTBAa OEIKOB:
TUIPOJIN3, IEHATYpallksl, KAYeCTBEHHBIE PEAKIINK Ha OCJIKU.

OKCIEpUMEHTAIbHBIE METOJIbl M3y4YEeHHUsS BELIECTB W MX MPEBpaIlCHUI:
HAOJIOZICHUE U OTIMCAaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JEHATYpalns OCIKOB MpHU
HarpeBaHUM, [IBETHBIC PEAKIIMH OCITKOB.

BrbicokomosieKyJIsipHbIE COeTUHEHU S

OCHOBHBIEC MOHSTUS XUMHH BBICOKOMOJEKYJISIPHBIX COCIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJIMMEPU3ALNM, CPEAHSS MOJICKYJISIpHAs
Macca. OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHEHUNH —
NOJIMMEPU3ALMS U TTOJIMKOHCHCALIMS.

OKCIEpUMEHTAIbHBIE METOJIbl W3YYEHHS BEIIECTB M HX MpPEeBpallCHUN:
03HAKOMJIEHUE C 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC,
Kay4YyKOB.

MexnpeaMeTHBIE CBS3H.



Peanu3anus MeXnpeIMETHBIX CBSI3€H MPU U3yUYEHUU OPraHUIeCKOW XUMHUH B
10 kimacce OCYMIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX EeCTECTBEHHO-
HAYYHBIX TOHSTHHA, TaK U MOHSATHH, SBISIOIIUXCS CUCTEMHBIMHU IJI OTACTHHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO11ue ecTecTBEHHO-HAYUHbIE MOHITHS: SBJICHUE, HAYUHBIH (haKT, TUIIOTE3a,
3aKOH, TEOpHS, aHAIIU3, CHHTE3, KIacCH(UKAIUs, TIePUOIUIHOCTh, HAOIIOICHHE,
M3MEpEHHE, YIKCIIEPUMEHT, MOJICITUPOBAHHE.

dwusuka: MaTepus, OHEpPrus, Mmacca, aroM, DJJCKTPOH, MOJIeKyJa,
DHEPreTHYECKUN YPOBEHb, BEIIECTBO, TENO, OO0BEM, arperaTHOE€ COCTOSIHHE
BEIIEeCTBA, (PU3MUECKHE BETUYNHBI H SUHUIIBI UX U3MEPEHUSI.

buonorust: knerka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH aKTHBHBIC BellecTBa (O€IKU, YIJIEBOJbI, KHUPHI,
dhepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIE MOPOJbI, TOJE3HbIE UCKOMAEMbIE, TOILIIUBO,
pecypchl.

TexHomorys: TMHUIIEBBIE TMPOTYKTHI, OCHOBHI PAlMOHAIBLHOTO THTAHHUSA,
MOIOIINE CPEJICTBA, JIEKAPCTBEHHBIE M KOCMETUYECKUE MpenapaThl, MaTepUabl U3
MCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

11 KJIACC
OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0OCHOBbI XMMHUU

XUMUYECKHM 3iaeMeHT. AToM. Snpo aroma, H30TONBL. DJIEKTPOHHAs
000s0UKa. DHEPreTUYeCKue YPOBHHU, MOAYPOBHU. ATOMHBIE opouTanu, s-, p-, d-
anemMeHTbl. OCOOCHHOCTH pachpeliefieHus] dJIEKTPOHOB IO OpOUTaIsiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DIEKTPOHHASI KOH(DUTYpals aTOMOB.

[Tepnonnueckuii 3akoH U [lepronnyeckas cucremMa XMMHUYECKHUX 3JIEMEHTOB
. 1. MenpneneeBa. CBsi3b MEpUOANMYECKOrO 3aKoHa U [leprnoamdeckoil CUCTEMBI
xuMudeckux aneMeHToB J[. M. MenaeneeBa ¢ COBpEMEHHOUW TEOPUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XUMHUYECKHX DJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BEIIECTB MO TPYMIIaM W TEPHOJIAM.
3HauYeHHE NEPUOUUECKOT0 3aKOHA B Pa3BUTHUU HAYKH.

CtpoeHue BemiecTBa. XHUMHYECKas CBA3b. BHIBI XUMHYECKOM CBS3U
(KoBaJIeHTHasi HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTalinueckas). MexaHU3Mbl
o0pa3oBaHUsS KOBAJEHTHOW XHUMHUYECKOW CBs3M (OOMEHHBIH U JOHOPHO-
akienTopHblil). BomoponHas cBs3b. BalleHTHOCTh. JEKTPOOTPUIIATEIBHOCTb.
Crenenpb okuciaeHus. MOHBI: KATUOHBI U AHUOHBI.



BemiectBa  MOJIEKYJIIDHOTO M HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh
CBOMCTBA BEILECTB OT THUIA KPUCTAJUIMYECKON PEIIETKH.

[Tonarue o aucnepcHbIXx cucremax. VICTHHHBIE W KOJUIOMJHBIE PACTBOPBL.
MaccoBast 10715 BElecTBa B pacTBOpeE.

Knaccuduxanus HEOPTraHUYECKUX COEAMHEHUI. Howmenknatypa
HEOPraHMYECKUX BEIIECTB. ['€HeTHYecKas CBSI3b HEOPraHWYECKHUX BEUIECTB,
MPUHAJICKAIUX K PA3JIUYHBIM KJIaCCaM.

Xumudeckas — peaknusa.  Kinaccmdpukamus — XHMHYSCKHX — PEaKIHH B
HEOPraHUYECKOW M OPraHMYeCKON XMMHUHU. 3aKOH COXPAaHEHHUS MacChl BEILECTB,
3aKOH COXPAaHEHUS U MIPEBPAILECHUS SHEPTUU NPU XUMHUECKUX PEAKLIMIX.

CKOpOCTh peakinu, €€ 3aBUCUMOCTh OT pas3nudHbIX (pakTopoB. OOpaTUMBbIE
peakiuu. XuUMHUYECKOE€ paBHOBecHue. DaKTOpbl, BIHSIOIMINE HA COCTOSHUE
XxuMu4deckoro pasHosecus. Ilpunnun Jle [larense.

Onexrponuruyeckas aucconuanus. CunpHble U ciaadbie aaekTpoauTsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCas, HEUTpaIbHas, IETOYHAS.

OKHCIIUTENBEHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCIEpUMEHTAIbHBIE METOJbl M3Yy4YEHHUS BELIECTB W MX MPEBPAILCHHII:
neMoHcTpanus Tabnun «llepuoauyeckas cuctema XuMu4eckux snemeHToB JI. U.
MenneneeBay, U3ydeHUE MOJENICd KPUCTAUIMYECKUX PEIIETOK, HAONIOJEHUE U
OTHMCAaHKE JEMOHCTPAIIMOHHBIX W Ja0OPATOPHBIX OIMBITOB (Pa3oKEeHUE TIEPOKCHIA
BOJIOpPOJa B IPUCYTCTBUU KaTaau3aTopa, ONpPEIEIICHUE CPEAbl PaCTBOPOB BEILIECTB
C TOMOUIBI0O YHUBEPCAIBHOTO HMHAMKATOpA, PEAKIUU HOHHOro OOMEHa),
MPOBEJICHNUE MTPAKTHUUECKON paboThl «BiusHue pa3nuuHbiX (GaKTOPOB HA CKOPOCTh
XUMHYECKOU pEeaKIum».

Pacuérnsble 3a1aun.

Pacuétel 10 ypaBHEHUSIM XUMHYECKHX pEaklUHWii, B TOM 4YHUCIE
TEPMOXMUMHUYECKHAE PACUETHI, PACUETHI C MCIIOJIB30BAHUEM IOHSTHS «MaccoBas
JIOJIS1 BEILIECTBAY.

Heopranuveckass XuMus

Hemeranner. Ilosoxxenne HemetaiuioB B llepuoamueckoid  cucteme
xumudeckux snemeHtoB [[. Y. MennaeneeBa u O0COOCHHOCTH CTPOEHUSI aTOMOB.
dusznyeckue CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHUCJI0Opoa, cephl, hochopa u yriaepoaa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dbochopa, yrmepoga M KpeMHHS) M HMX  COCAUHEHMH  (OKCHJIOB,
KHUCIOPOACOIEPKAIIUX KUCTOT, BOJOPOJAHBIX COCTUHEHUN).

[IprMeHenne BaKHENIINX HEMETAIIOB M X COCIMHEHU.



Merannel. Ilonoxenne meramioB B llepuoanueckoil cucteMe XMMHUYECKUX
sanemeHToB JI. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMoB MeTtajuioB. O0mue ¢guzndeckue cBoiicTBa MeTaioB. CIuiaBbl METAJLIOB.
DIEKTPOXUMHUUECKUN P HAMIPSKEHU METaJIOB.

XUMHYECKUE CBOMCTBA BAXXHEUIIMX METAJIOB (HATPUM, KaJIMi, KaJblIMi,
Mar"uii, amoMUHUHI, LIMHK, XPOM, JK€JI€30, ME/Ib) U UX COCITMHEHUH.

OO6mume crocoObl MmonyyeHus: MetaioB. [IpuMmeHeHne meTamioB B ObITY |
TEXHUKE.

OKCIIEpUMEHTAIbHBIE METOJIbl M3Yy4YEHHUS BELIECTB WU UX IPEBPALLICHUIL:
U3y4YeHHE KOJUJIEKIMH «MeTauibl U CIUIaBbl», O0Opa3lioB HEMETAJUIOB, PEIICHHE
AKCIEPUMEHTANIbHBIX 3aja4, HaOJI0JICHUE W ONKHCAaHUE JEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJICHCTBUE TUAPOKCHAA ATIOMHHHS C PacTBOpaMu
KHUCJIOT U LIEJI0YEH, KAYECTBEHHBIE PEAKIIMU HA KATUOHBI METAJIIOB).

Pacuérnsble 3a1aun.

Pacuéter maccel BemecTBa win 00bEMaA ra3oB MO W3BECTHOMY KOJIMYECTBY
BEII[ECTBA, Macce WM OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
pacu€tbl Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
13 BEILIECTB UMEET MPUMECH.

XuMHuS U )KU3Hb

Ponp xumum B oOecrieueHUH SKOJOTUYECKON, IHEPTETUICCKON M THUIICBOM
0e30macHOCTH, Pa3BUTHH MeAWIHHBL [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUN.

[IpencraBienuss 00 OOMMX HAYYHBIX MPHUHIUIIAX TPOMBIILIEHHOTO
MOJyYEHHUS BaXKHEHIINX BEIIECTB.

UenoBek B MHpPE BEHIECTB M MATEPUAIOB: BAXKHEUIINE CTPOUTEIIHHBIE
MaTepuaabl, KOHCTPYKIMOHHBIE MAaTEpUalbl, KpAacKH, CTEKJIO, KEepaMmuKa,
MaTtepuanbl s AJIEKTPOHUKH, HAHOMATEPUANIbl, OPTaHUYECKUE U MHUHEPAJIbHBIC
yI00peHMUS.

XuMHUST U 3J0pPOBBE YEJIOBEKAa: MpPaBWJIA HCMHOJIb30BaHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuia OE30MACHOTO KCIOIb30BAHUS MPEnapaToB ObITOBON XUMUU
B MOBCEIHEBHOW JKU3HU.

MexnpeaMeTHBIE CBS3H.

Peanuzammss  MeXNpeaMETHBIX  CBsi3ed TNpU  H3yYeHUH  OOImed U
HEOpraHn4ecKkoi XxuMuM B 11 Kilacce OoCyIEeCTBIISIETCS Yepe3 UCIIOIb30BAHUE KaK
OOIIUX €CTEeCTBEHHO-HAYYHBIX TOHSITUH, TaKk W TIOHSATUM, SBJISIFOLIUXCS
CHUCTEMHBIMU JJISI OTAEJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmume ecTeCTBEHHO-HAYUYHBIC TOHSATHSA: HAYyYHBIH (PaKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHallu3, CHUHTE3, KiaccuuKaius, NEPUOJUIHOCTb, HAOIIOJCHUE,
AKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, SIBIICHHE.



dusuka: MaTepus, SHEPTHs, Macca, aToM, AJIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIl, paJIMOAKTUBHOCTh, MOJIEKYJIa, SHEPreTUUEeCKUN YPOBEHb, BEIIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHME BEIIECTBA, (PM3UUYECKUE BEJIWYMHBI U €IUHUIIBI UX
W3MEpPEHHUS, CKOPOCTb.

buomorus:  kimerka, oOpraHusM, OJKocucTtema, Ouocdepa, Makpo- H
MHUKPOSJIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHu3Me.

['eorpadus: MuHEpanbl, TOPHBIC MTOPOJIBI, MOJIE3HBIC UCKOIIaeMbIe, TOTUIMBO,
peCypCHI.

TexHomorusl: XMMHUYECKasi MPOMBIILUIEHHOCTb, METAJLUIYPIrus, MPOU3BOICTBO
CTPOMUTEJIPHBIX MAaTEPHUANIOB, CEJIbCKOXO3SMCTBEHHOE IPOM3BOJICTBO, IHIIECBAs
MPOMBIIICHHOCTh,  (hapMalrieBTUUeCKass  MPOMBIILIEHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IpenapaToB, MPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB,
AJIEKTPOHHAS MPOMBIILICHHOCTh, HAHOTEXHOJIOTHUH.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XM
HA BA3OBOM YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDHI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHS
oOyJarolmuMucs TporpaMM cpeaHero oomiero oOpa3oBaHus (JTMYHOCTHBIM,
METaNnpeIMETHBIM UM TpeAMeTHbIM). HaydHo-MeTonuueckoil OCHOBOUM s
pa3pabOTKN TJIAHUPYEMBIX PE3yJIbTATOB OCBOCHHS MPOTPaMM CPEIHETO OOIIETOo
00pa30BaHUsI SIBISIETCS] CUCTEMHO-/IEATETLHOCTHBIN MOAXO.

B CcoOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHHS NpeaMeTa «XHUMHs» Ha YPOBHE CPEIIHEro
o0111ero oOpa3oBaHuUs BbIJICJIECHBI CIEAYIONIUE COCTABIISIONIHUE:

OCO3HaHHE OOYYAOMIMMHUCS POCCUUCKOW TpakJIaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIPECIICHUIO;

HaJIMYKUe MOTUBAIUU K 00yYEHHIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKIECHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEW U UCTOPUUYECKUX TPAAUILIMA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOlIUXCsi PYKOBOJCTBOBATHCS B CBOECH
JEATeNIbHOCTU 1IEHHOCTHO-CMBICIIOBBIMUA yCTAHOBKaMHU, MPUCYIIMUMHU I€JI0CTHOM
CUCTEME XUMHYECKOT0 00pa30BaHUs;

HaJIM4YUe TPABOCO3HAHUS IKOJOTUUECKON KYJIbTYpPhl U CIOCOOHOCTH CTaBUTH
LTI U CTPOUTH )KU3HCHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUSI MpeaMeTa «XHUMUsS» ITOCTUTAIOTCS B
€AVHCTBE YYEOHOW MW BOCIHUTATEIBHON JEATETbHOCTH B COOTBETCTBHUU C
I'YMaHUCTHYECKUMHU, COLIMOKYJIbTYPHBIMH, TYXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU
U ujeajaMyd POCCUHCKOr0 Tpa)KJaHCKOro OOIIeCTBa, MPUHSITHIMH B OOIIECTBE
HOpMAaMU U TpaBWIaAMU  TOBEJCHHUS, CHOCOOCTBYIOIIMMHU  MpoIleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
oOydJaronuxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUA NpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpPMHUPOBAHHOCTh OMbBITA I[10O3HABATEIIbBHOW W MPAKTUYECKOM JeSATENbHOCTU
oOyyJaromuxcsl Mo peaau3aliuy MPUHATHIX B 0OIIECTBE IIEHHOCTEW, B TOM YHCIIC B
YacTH:

1) rpaskIaHCKOTr0 BOCTIMTAHMS

OCO3HaHMS 00YYaIOMMUCA CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH,
YBOKEHUS K 3aKOHY U MIPABOIOPSIKY;

MPEACTABICHUSI O COLUMAJIBHBIX HOPMax M TNpaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUH YYEOHBIX M MO3HABATEJIbHBIX 3a/1a4, BBHINOJIHEHUU
XUMUYECKUX IKCIEPUMEHTOB,;

CIIOCOOHOCTH TOHHUMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MIPU aHATU3€ PA3TMYHBIX BUIOB YUEOHOU AEATEILHOCTH;

2) NATPHOTHYECKOT0 BOCTIUTAHMS:

LHEHHOCTHOI'O OTHOWICHWS K HCTOPUYECKOMY M HAy4YHOMY HACIEIUIO
OT€YECTBCHHON XUMUH;

YBaXEHUSI K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUH W MPAKTHYECKOTO
MPUMEHEHUSI XMUMUU, OCO3HAHUS TOTO, YTO JOCTH)KEHUS HAyKH €CTh pe3yJbTar
JUIMTENTLHBIX ~ HAOMIOJCHUHN, KPOMOTIMBBIX  OKCIIEPUMEHTAJIBHBIX  ITOWCKOB,
MIOCTOSIHHOTO TPyJa YUYEHBIX U IPAKTUKOB;

MHTEpECa U MO3HABATEJIbHBIX MOTHBOB B MOJYYEHUHM U MOCIEIYIOLIEM
aHajgu3e MH(POpMAIMU O MEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOW OTEUECTBEHHOMU
XUMUWY;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

HPAaBCTBEHHOI'O CO3HAHMUS, STUYECKOIO MTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBSI3aHHBIE C XUMUYECKUMU SIBIICHUSMU,
U MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEAECHUE M IOCTYIKHM CBOMX TOBAapUIIEH C
MO3UIIMI HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHE TMOCJEACTBUNA 3THUX
MOCTYTIKOB,;

4) dopmMupoBaHus KyJbTYpPbl 310POBbS:

MOHUMAHUSI IIEHHOCTEH 3I0pOBOrO0 M 0Oe30MmacHoro obpasza >KH3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOILIECHUS K COOCTBEHHOMY (DHU3MYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOmro/ieHns: TpaBui 0€30MacHOro OOpaleHusi C BEIIeCTBAaMU B OBITY,
ITIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

MOHMMAHUSl [EHHOCTH TPaBUJl HHJIUBUAYAIBHOTO W  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBECHUS B CUTYAIUsAX, YTPOXKAIOUIUX 3/IOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCIIEICTBUN U HENPUATHS BPEIHBIX MPUBBIUEK (YMOTpeOIeHUs
aJIKOroJisi, HAPKOTHKOB, KYPEHHS);

5) Tpya0BOro BOCIMTAHUSA:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  Y4eOHO-HMCCIEA0BATEIbCKOM
NEeSTENbHOCTH, OOINECTBEHHO IOJE3HOM, TBOPYECKOW U  JPYrux BUIAX
NeSITeIbHOCTH;

YCTAaHOBKM Ha aKTMBHOE Yy4YacTHE B PEIICHUM MPAKTUYECKUX 3a]ay
COI[MATIbHOM HAIMPABIEHHOCTH (B paMKax CBOErO KJacca, IIKOJbI);



MHTEpECca K MPAKTUYECKOMY M3YUYEHHUIO MPOQPECCUil pa3IMuHOTO POJa, B TOM
YuCJIe Ha OCHOBE MIPUMEHEHUS MTPEAMETHBIX 3HAHUHN 110 XUMUHU;

YBaXKEHHS K TPYAY, JIOAAM TpyJa U pe3yJbTaraMm TPYAOBOM AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HWHIUMBHAYaJbHOW TPACKTOPUU
obOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3alud COOCTBEHHBIX JKHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XUMUM, UHTEPECOB U
noTpeOHOCTeH 001IeCTBa;

6) 3K0,10rHYEeCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU II€JIECO00PAa3HOr0 OTHOIIEHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIIECTBOBAHMS KU3HH Ha 3€MIIE;

MMOHMMAaHUSl TJIOOAJTBLHOIO XapakTepa SKOJOTHYECKUX MPOoOJieM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHOU CPEJIbI;

OCO3HAaHUSI HEOOXOJAMMOCTH WCIOJIb30BAaHUS JIOCTIKCHUN XUMHUU IS
pelieHrs BOMPOCOB PaAllMOHAIBHOTO MPUPOI0TIOIb30BAHMUS;

AKTUBHOTO HENPHUATHS JCUCTBUM, TMPUHOCIIIMX BpPEL OKPYKAIOUIEH
MPUPOJHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSTHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUM U MPEIOTBPAIATh HUX;

HaJIM4Yusl Pa3BUTOTO PKOJIOTHYECKOTO MBIIIJICHHUS, YKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEeSATEeNbHOCTU HKOJIOTUYECKOMN HaIpPaBJICHHOCTH, YMEHUSI
PYKOBOJACTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKAaTUBHOW WU COLMAIBHOU
NPAKTUKE, CIOCOOHOCTM M yMEHHUS AaKTUBHO MPOTUBOCTOSTH UACOJIOTUU
xemohoouu;

7) HUEHHOCTH HAYYHOI'O MIO3HAHMS:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKH;

MOHUMAaHUS CHeNUPUKA XUMHH KaK HayKd, OCO3HaHHA e pOIu B
(GbOpMHUpPOBaHUM PAINMOHATHFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHM IEITOCTHOTO
IpEeJICTaBlIeHUs 00 OKpY)KaloIIeM MHUpE Kak O €IMHCTBE MPHUPOJbI U YEJIOBEKa, B
MO3HAHUM TMPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH TMpOOJIeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHSI;

yOEXKJIEHHOCTH B 0CO0OM 3HAYUMOCTHM XUMHUHU JUIsl COBPEMEHHOM
UMBWIM3ALMU: B €€ TyMaHHCTUYECKOW HaNpaBJICHHOCTH M BaXXHOW pOJU B
CO37IaHUU HOBOMW 0a3bl MaTepUaIbHON KYJIbTYPbI, PEIICHUN TJI00ATBHBIX MPoOIeM
YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM, SHEPrETUUECKOW, MUIIEBOM U
AKOJIOTMYECKON 0e30MacHOCTH, B PA3BUTHUU MEAMIIMHBI, 00CCIICYEHUU YCIOBUM
YCIICIIHOTO TpyJa W OSKOJOTHYECKH KOM(POPTHOM JKU3HU KaXJOTO 4YjeHa
00I111eCTBA;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: TOHHMMAaHHUS CYIIHOCTH METOJOB
MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCMOJb30BaTh



NOJTydaeMble 3HAHUS JJI1 aHAIHM3a U OOBSICHEHUS SIBJICHUN OKPY)KAIOIIET0 MUpa U
MIPOUCXO/ISIINX B HEM U3MEHEHHM, YMEHHSI JIeJIaTh 00OCHOBAHHBIC 3aKIIOUEHUS HA
OCHOBE HAy4YHBIX (AKTOB M MMEIOMUXCSA JaHHBIX C TEIbI0 IOTyYeHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJb30BaTh XHUMHUYECKUE 3HAHUS IS
peleHus mpoOieM B PeaTbHBIX )KU3HEHHBIX CUTYAIIHAX;

MHTEpEca K MO3HAHUIO U UCCIIEI0BATEIbCKOMN JIeATEeIHbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HEMPEephIBHOMY  OOpa30BaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHWW 110 XUMHU B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTSMH;

WHTEpeca K 0COOCHHOCTSM TpyJia B Pa3IMUHBIX cepax npodheccuoHaIbHON

NEATEIBbHOCTH.
METAIIPEJIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUS y4eOHOTO TpenMera «XuMus» Ha
YpOBHE CpEeAHEro o01Iero 00pa3oBaHus BKIIOUYAIOT:

3HAYMMBbIE JUISL dbopmupoBaHUS MHPOBO33PEHUS oOy4Jaronmxcs
MEXIUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIE) OOIEHAYYHbIE TMOHSITHUS, OTpaKaroUUe
IIEIOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEeUU(PUKY METOJIOB IO3HAHUA,
HCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPIus, sIBICHUE,
MpoIiecc, CUCTeMa, HaAyYHBIA (haKT, MPUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJoBaHuE, HAOI0/IeHNEe, U3MEPEHUE, YIKCIIEPUMEHT U APYTHE);

YHUBEpCAIbHBbIC Y4eOHBIC NEWCTBUS (TO3HABATEIbHBIC, KOMMYHUKATUBHBIC,

PETYJISITUBHEIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBHON
TPaMOTHOCTH H COIMAILHON KOMITETEHITUN 00YyUarOIXCs;
CIIOCOOHOCTH oOyyJaronmxcs UCIIOJIb30BaTh OCBOECHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS W YHHUBEPCAIbHBIC ydeOHBIC
JEUCTBHUSI B I03HABATEIbHOW U COLMAIIBHON ITPAKTHUKE.

MertanpeaMeTHbIE Ppe3yiabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PETrYJATHUBHBIMU
JNEUCTBUSIMH.

OBJaagenue YHHUBEPCAJIbHbIMHU Y4eOHbIMH MO3HABATEJIbHBIMH
ACUCTBUSIMM:

1) 6a3oBble JIOTHYECKHE AeHCTBUS:

CaMOCTOSATENIbHO  (OpPMYJMpPOBaTH W aKTyaJM3UpOBaTh  MpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENCNIATh LENU JEATCIIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUM HX
TOCTUKEHUS, COOTHOCUTD PE3YJIBTATHI ACSATEILHOCTU C TOCTABIICHHBIMU LEJISIMU;

WCIMOJIb30BaTh NMPU OCBOCHHUM 3HAHUW MPUEMBI JOTUYECKOTO MBIIUIEHUS —
BBIJICJISATh XapAKTEPHbIE MPU3HAKU MOHITUN W YCTAHABJIMBATH UX B3aHMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JUIsl OOBSICHEHUS! OTJEIbHBIX (PAKTOB U
SIBIICHU;

BbIOMpATh OCHOBAaHUS U KPUTEpUU [UIS KIAacCU(HUKAMU BEIIECTB H
XUMHUYECKUX PEaKIUK;

YCTaHaBJIMBATh IPUYUHHO-CIEACTBEHHbIE CBSI3U MEXKIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE pPaCCyXJACHUS (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
aHAJIOTUM), BBISIBJISATh 3aKOHOMEPHOCTU M MPOTHUBOPEUYUS B PACCMaTPUBAEMBIX
SABJICHUSIX, (DOPMYIHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTh B MPOLIECCE TTO3HAHUS, UCIIOIb3YyEeMbI€ B XUMHHM CUMBOJIMUECKHE
(3HaKOBBIE) MOJICNIH, MPEOOPa30BBIBATH MOJIEIBHBIE TPEACTABICHUS — XUMUYECKUM
3HaK (CHUMBOJI) OJJIEMEHTa, XUMHYECKass (QopMyia, ypaBHEHUE XHUMHYECCKOU
peakiMu — TMPU PEIICHWH Y4eOHBIX TO3HABATEIBHBIX W TMPAKTHYECKUX 3ajad,
NPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEACTABICHUS JJIS1 BBISBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a30Bble HCCIEA0BATEIbCKHE TeHCTBUSA:

BJIQJIETh OCHOBAMHM METOJOB HAay4YHOTO MO3HAHMS BEUIECTB U XUMHUYECKHUX
peaKLuiL;

dbopMyIUpPOBAThH 1NN U 3372491 UCCIICOBAHUS, UCIIOJIH30BAThH MTOCTABICHHBIC
U CaMOCTOSITEIBHO C(OpMYJIMpPOBaHHBIE BOIPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI JJisI (POPMUPOBAHUSI TUIIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKJCHU;

BJIaJICTh HABBIKAMH CAMOCTOSITEIbHOTO IIJITAHUPOBAHHWS M TMPOBEACHUS
YYEHMUYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJaTh 32 XOIOM
MpoIiecca, CaMOCTOATENIBHO MPOTHO3UPOBATh €ro pe3ysbrar, (opMyJIUpOBaThH
00001IEHNS U BBIBOIbI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3yJIbTATOB UCCIIEIOBAHUS,
COCTaBJISATbh 0OOCHOBAHHBIN OTYET O MPOACIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIE0OBATENIbCKOM ¥ MPOEKTHOU
NESTENbHOCTH, MPOSIBIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJOB pEIICHUsI MPAKTUYECKUX 3ajlad, MPUMEHEHUIO Pa3IuyHbIX
METOJIOB TTO3HAHUS.

3) pab6ora ¢ nnopmanmeii:

OPUEHTHPOBAThCS B PA3IMYHBIX MCTOYHUKAX wWHPopManuu (HAYy4dHO-
NOMmyJsipHasi JUTEpaTypa XUMHUYECKOTO COJIepKaHMs, CIpPaBOYHBbIE TOCOOUS,
pecypcel MHTepHeTa), aHanmu3upoBaTh MHGOPMAIIUIO Pa3IMYHBIX BUJIOB U (popMm
MIpEeJICTABIICHHUS, KPUTHYECKU OLICHUBATH eé JIOCTOBEPHOCTH 151
HEMIPOTUBOPEYUBOCTH;



bopMyIUpPOBaTh 3alPOCHl U MPUMEHSATh Pa3IU4HbIE METOJbI MPU MOUCKE U
orObope wuHpoOpMaIMK, HEOOXOAMMOW I BBINOJHEHUS Y4YeOHBIX 3aaad
OIIPENIECIIEHHOrO TUIIA;

npuoOpeTaTh OIBIT HCIOJIB30BAHUA HH(DOPMALIMOHHO-KOMMYHHKATUBHBIX
TEXHOJOTHI U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENIHO  BbIOMpATh  ONTUMANbHYIO  (GOpMYy  MIPEACTaBICHUS
uHpopmanuu (cxeMbl, rpaduKy, TMarpaMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4HbIA SI3bIK B KayecTBE CpEACTBa Ipu padore ¢
XUMHYECKON HMH(pOpMAIUeil: MNPUMEHATh MEXKIpPEAMETHbIE ((PU3NYECKHEe W
MaTeMaTUYECKHUE) 3HAKU U CUMBOJIBI, (OPMYJIbl, a00OpEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEICTBA
HarJIsITHOCTH.

Ogi1aeHNe YHMBEPCATbHBIMM KOMMYHUKATHUBHBIMHU 1eCTBUSIMU:

3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYKIAaE€MOM TeMbI B XOJ€ Majaora u/uin
IUCKYCCUW,  BBICKa3blBaTh  HWJEH, (OPMYIUPOBATH CBOM  MPEAJIOKEHUS
OTHOCHUTEJIBHO BBIOJTHEHUS PEJIOKEHHOMN 3a/1a4H;

BBICTYNATh C NPE3EHTAalUEl pe3yJIbTaTOB IO3HABATEIBHON JIE€ATEIbHOCTH,
MOJyYEHHBIX CAMOCTOSITENIbHO HJIM COBMECTHO CO CBEPCTHUKAMU IIPU BHIIIOTHEHUH
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOW pabOThI MO MCCIIEI0BAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, peaju3alud y4eOHOro MpoeKkTa U (OpMyIHPOBATH BBHIBOIbI
M0 pe3yibTaTaM MPOBEAEHHBIX HCCIEIOBAaHUN MYTEM COrJAacOBaHUS MO3UIMUHN B
X0J1e 00Cy X IeHHS 1 OOMEHa MHECHUSMH.

OsgJ1aieHNe YHHBEPCATbHBIMH PeryIsTHBHBIMU J1IeHCTBUSIMM:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO I103HABATEIbHYIO
NeSTENbHOCTh, Ompenensis e€ Lenu W 3aJadd, KOHTPOJIHMPOBATH U IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBAaTh MpEIjIaraeMblii aJlOPUTM JCHUCTBHA TIpH
BBIIIOJIHEHUH YY€OHBIX U HCCIEJOBATENbCKUX 3aJlay, BbIOMpaTh Haubosee
3¢ (deKTUBHBIN C€MOCOO WX peHIeHHs C YYETOM TMONy4YeHHs HOBBIX 3HAHUH O
BEILIECTBAX U XUMUYECKUX PEaKIUX;

OCYLIECTBJIATH CAMOKOHTPOJIb CBOEU JIEATEILHOCTH HAa OCHOBE CaMOAaHAIN3a
Y CAMOOLICHKH.

INPEIMETHBIE PE3YJIBTATbBI

10 KITACC

[IpenmeTHbie  pe3yapTaThl OCBOEHHA Kypca «OpraHudeckas XHAMHS»
OTPaXKaIoT:

c(hOPMUPOBAHHOCTh  MPEACTABICHUM O XHUMHUYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpaA, POJM XUMHUU B TIO3HAHWUU SIBICHUI



npupoAbl, B  (QOPMUPOBAHMM MBIIUIEHUS W KYJbTYpPhl JIMYHOCTH, €€
(YHKITMOHATBLHON IPAMOTHOCTH, HEOOXOUMOM JIJIsl PEIICHUS MPAKTUYECKUX 3a71au
M DKOJOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3JIOPOBBIO U MPUPOIAHOU
cpexne;

BJIQJICHUE  CUCTEMOM  XHMHUYECKMX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIINE TOHATHS (XUMUYECKUH DSJIEMEHT, aToM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJICHTHOCTb, 3JEKTPOOTPUIATEIbHOCTh, XUMUYECKAS
CBSI3b, CTPYKTypHasi (opmyna (pa3BEpHyTass U COKpall€HHas), MOJib, MOJISIpHas
Macca, MOJIAPHBI O0BEM, YIJIepOAHBIA CKeleT, (yHKIHMOHAJIbHAS TPYIIa,
paguKal, U30MEpPHs, U30MEPbI, TOMOJIOTUYECKHUI PsAll, TOMOJIOTH, YIJIEBOJAOPObL,
KHCIIOPOJ, M a30TCOAEpIKAIIUE COCIUHEHUS, MOHOMEp, IMOJIUMEDP, CTPYKTYpPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COEUHEHHUSI); TEOPUHN U 3aKOHBI (TEOpHUSI CTPOCHUS
oprannueckux BemectB A. M. byTiepoBa, 3aKOH COXpaHEHHUsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJUYECKHI SI3bIK XUMHUH, MHPOBO33PEHUYECKUE 3HAHMS,
JeXaluye B OCHOBE ITOHMMAHMUS MPUYMHHOCTH M CUCTEMHOCTH XHMHYECKHX
SABJICHUHN, (aKTOJIOTHUUECKHE CBEJCHUS O CBOMCTBaX, COCTaBe, IOJYYCHUU U
0€30MacHOM HCMOJb30BAHUM BaKHEUIIUX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON NEATEIbHOCTH YETIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHH BBISBIIATh XapaKTEPHBIC NPHU3HAKH TOHSATHH,
YCTaHaBJIMBATh UX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIMUE MOHATHUS TPHU
OMMCAHWUU COCTaBa, CTPOCHHUS U IPEBPALEHUN OPTaHUYECKUX COEANHEHN;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BaTh XWMHYECKYIO CHUMBOJIMKY JJIsI
COCTaBJICHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYECKMX BEHIECTB U YpPaBHEHUW XUMUYECKUX PEaKIIUM,
U3rOTaBJIMBaTh MOJIETM MOJIEKYJ OPraHMYECKHX BEUIECTB AJISI WJUIFOCTPALUUA HX
XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUM yCTaHABIMBATh MPUHAIJICKHOCTh H3YUECHHBIX
OpPraHUYECKUX BEIIECTB IO HUX COCTABY M CTPOCHHUI0 K OMNPEACIEHHOMY
KJIACCy/Tpyniie COeauHEHUN (YIJIEBOIOPOIbI, KHUCIOPOJ U a30TCOJAEpIKAIIHE
COCJIMHEHHUSI, BBICOKOMOJICKYJIIPHBIE COCIUHEHUs), JaBaTh MM Ha3BaHHUS IO
cuctematudyeckoil HomeHknatype (IUPAC), a takke NpuUBOAUTH TpUBUAIbHBIC
Ha3BaHMS OTACIBHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOIUJICH, AalleTUJIEH,
STWJICHTJIUKONb, TIUIEpUH, (HEHO, PopMambIeTHll, aleTaNnbACTH, MypaBbUHASI
KHUCJIOTA, YKCYCHAsl KUCJI0Ta, OJICMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TJIFOKO34,
bpykTO3a, Kpaxmall, IeJUII0JI03a, TJIUIHH);

c(hOpMUPOBAHHOCTh YMEHHUSI OMNpPEACNATh BHJAbl XUMHUUYECKON CBSI3U B
OpraHUYECKUX COCAUMHEHUAX (OJMHAPHBIC U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATHb TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranuueckux BeniectB A. M. ByTiepoBa 1151 00bICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT X COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHSI MACChl BEIIECTB;

cOpMHPOBAHHOCT, ~ YMEHHH  XapaKTepuU30BaThb  COCTaB, CTPOCHUE,
bu3nYecKkue M XMMHUYECKHE CBOWMCTBA TUIHMYHBIX MPEACTABUTEICH pa3IUYHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, STWJEH, MPOIMHIIEH, alleTHJICH,
Oyranuen-1,3, metunodyranuen-1,3, OeH30J, METAHOJ, 3TAHOJ, ITHICHIJIUKOJIb,
[JIMIEPUH, (PEHOJI, alleTAIbJAECTU]l, MypaBbUHAsI M YKCYyCHas KHUCJOTHI, TJIIOKO3a,
KpaxMall, [eJUII0J103a, AMUHOYKCYCHas KUCJIO0TA), WLIFOCTPUPOBATh T€HETUUYECKYIO
CBSA3b MEXJYy HUMHU YPaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHX PEaAKIUh ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
CeIpbsi  (He(Th, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI UX TIepepaboTKu U
MPaKTUYECKOE TPUMEHEHHUE TTPOIYKTOB MepPepaboOTKH;

c(hOpMUPOBAHHOCTh YMEHHUM MPOBOJAUTH BBIYUCICHUS 1O XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOMAHOTO BEIIECTBA WIIU IMPOIYKTA
peakiMu IO W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEIIECTB WM MPOAYKTOB PEaKIINN);

c(hOPMHUPOBAHHOCTh YMEHHWH BIIAJE€Th CHUCTEMOW 3HAHWA 00 OCHOBHBIX
METOJIaX HAyYHOIr'0 MO3HAHUS, UCHOJb3yEMbIX B XUMHUU IIPU U3YYEHUU BEIIECTB U
XUMUYECKUX SBJICHUN (HAOIIOIeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOACIUPOBAHUE),
WCIIOJB30BaTh CHUCTEMHBIE XUMHUYECKHE 3HAHUS [JIsl TPUHITHS pEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsiX, CBSI3aHHBIX C BEHIECTBAMU U UX
MIPUMEHEHUEM,;

c(hOpMHPOBAHHOCTh YMEHHM COOJIIO/IaTh MTpaBuila MOJIb30BAHUS XUMUYECKOM
NoCy/Iol U J1TabopaTOpHBIM O0OpYJOBaHHWEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEIIIECTBAMU B COOTBETCTBUHU C MHCTPYKIHUSIMU MO BBIMOJHEHHUIO JTA0OOPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATh M BBIMOJIHATH XUMUYECKUN
AKCIIEPUMEHT (IIPEeBpAIlCHHs] OPIraHMYECKUX BEIIECTB MPU HarpeBaHUU, MOJTyUCHHE
ATUJIEHA U U3Yy4YEHHE €ro CBOMCTB, KA4YeCTBEHHBIC PEAKIIUU OPraHUYECKHUX
BEILIECTB, JCHATypalusi OCIKOB MPU HArpeBaHUM, LIBETHBIE pPEAKIUU OEIKOB) B
COOTBETCTBUHM C TMpaBWJIAMH TEXHUKH O€30MaCHOCTH TIPH OOpalleHuH C
BEIIECTBAMH M JITAOOPATOPHBIM O00OPYJIOBAaHUEM, TMPEACTABISTh PE3YyJIbTAThI
XUMHUYECKOTO SKCHEepUMEHTa B (opMe 3amucu ypaBHEHUM COOTBETCTBYIOLIUX
peakiuit 1 GopMyIUPOBaATh BHIBOJIbI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUNW KPUTUYECKH aHAIU3UPOBATH XUMHYECKYIO
uH(POpMAIIMIO, TOMyYaeMyl0 U3 pa3HbIX HCTOYHHKOB (CpPEICTBa MacCOBOM
uHdopmaruu, UaTepHeT U 1pyrux);



chOpPMHUPOBAHHOCT, ~ YMEHHMH  coONIoAaTh  MpaBWia  IKOJIOTHYECKHU
1€JIeCO00Pa3HOro MOBENEeHUsT B OBITY W TPYAOBOM JAESATENBHOCTH B LEISIX
COXpPAHEHHSI CBOETO 3/I0POBbS M OKpYXKAlolIed MPUPOIHON Cpeabl, OCO3HABATH
OMacCHOCTh BO3JICMCTBUSI HAa JKUBBIE OPraHU3MBI OINPEIEIEHHBIX OPraHUYECKUX
BEIIECTB, MOHMMAsi cMbica Tokaszatens [IJIK, moscHsaTh Ha mpumepax CrocoObl
YMEHBIICHUSI W TMPENOTBPAIICHUS HX BPEIHOIO BO3JACHUCTBUS HAa OPraHU3M
YEJI0BEKA;

JUIsE OOYYarOIIMXCS C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbS: YMEHUE
OPUMEHSTh 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX METO/JAaX IO3HAHHUS BEIIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CIIENBbIX U CHA0OBUASIIMX OOY4YarOUIUMXCS: YMEHHE HCHOJb30BaTh
penbedHO-TOUCHHYI0 cucTeMy oOo3HaueHui JI. bpaiins mist 3anmmcu XUMHUYECKHX

dhopmyi.
11 KUIACC

IIpenMeTHBIe pe3ylabTaThl OCBOCHHS Kypca «OOmas M HeopraHuvecKas
XUMHUS» OTPakaroT:

c(hOpMUPOBAHHOCTh  MPEJCTABJICHUN: O XHUMHYECKOHW COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KAPTHHBI MHpa, POJM XHMHUHA B TIO3HAHUMU SIBJICHHUI
OpUPOALl, B  (POPMHUPOBAHWUU MBINIUICHUS ©  KYJIbTYphl JUYHOCTH, €€
(YHKITMOHATIBLHON IPAMOTHOCTH, HEOOXOIUMOM SIS PEIICHUS MPAKTHICCKHUX 3a71ad
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHMSI K CBOEMY 3JIOPOBBIO M MPUPOJTHOM
cpene;

BIIAJICHUE  CHUCTEMOM  XMMHUYECKHX  3HAHUW, KOTOpas  BKJIOYAET:
OCHOBOTIOJIATAIONINE TOHATHS (XMMHUYCCKHA 3JIEMEHT, aToOM, H30TOI, S-, p-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJIEKyJia, MOJIb, MOJISIPHBIM OOBEM,
BAJICHTHOCTb, DJICKTPOOTPHUIATEIIBHOCTh, CTENICHb OKUCIICHUS, XUMHUYECKas CBA3b
(KoBaJIeHTHas, MOHHAsI, METaJUTMYeCKasi, BOAOPOIHAs), KpUCTAINIMUECKas PelIéTKa,
TUNBl  XUMHYECKHX  PEAKUUW, PACTBOP, JJIEKTPOJIMTHI,  HEIJIECKTPOJIUTHI,
BJICKTPOJUTUYECKAST JUCCOLMAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHAYECKON peakIuu, XUMHUYECKOE PaBHOBECHE); TEOPUU M 3aKOHBI (TeOopus
AJICKTPOJIUTUYECKOW Auccouranuu, nepuoanueckud 3akoH Jl. M. Menneneesa,
3aKOH COXPaHEHMSI MAacCChl BEIIECTB, 3aKOH COXPAHEHUSI U MPEBPAILICHUS SHEPTUU
MpU XUMUYECKUX PEaAKIHUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKHUI S3bIK XHMUH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIIME B OCHOBE ITOHHUMAHUS NPUYUHHOCTH M
CUCTEMHOCTH XUMHYECKHUX SIBJICHUH, (DaKTOJOTHUYECKHE CBEICHMUS O CBOMCTBAX,
COCTaBe, MOJIy4YeHUU U 0€30MaCHOM HUCITOJIb30BAaHUHU BAaKHEUIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIESITEIHLHOCTH YEJIOBEKA;



c(OpPMHUPOBAHHOCTh YMEHHMM BBISBIIATH XapaKTEPHbIC MPHU3HAKH TOHSATHUH,
YCTaHaBJIMBAaTh UX B3aMMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOLINUE MOHATUS IPHU
ONMCAaHNH HEOPTraHNYECKUX BEIIECTB U UX IIPEBPALLCHUN;

c(OPMUPOBAHHOCTh YMEHHM HCIOJIB30BaTh XUMHUYECKYI0 CHMBOJHKY IJIs
cocTraBieHUs: (GOpMyJl BELIECTB W YpPAaBHEHUH XMMMUYECKHX  PEaKIMM,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid ra3, YrjeKHUCIbIi ras3, aMMHak, raméHas
U3BECTh, HETaIEHasl U3BECTh, MUThEBAS COAQ, IUPUT U IPYTHUE);

c(hOpMHPOBAHHOCTh YMEHUMN OINPEACNATh BaJICHTHOCTh U CTEIEHb OKUCIICHHUS
XUMHYECKUX JIEMEHTOB B COEAMHEHUAX PA3JIMYHOrO COCTaBa, BUJ XHUMHUYECKOU
CBsA3M (KOBaJ€HTHAs, MOHHAs, METaJUINYeCcKasi, BOJAOPOJIHASA) B COCIMHEHUSX, THUIL
KPUCTAJUIMYECKOW PEMIETKM KOHKPETHOTO BEUIECTBA (aTOMHAs, MOJIEKYJISpHasd,
VMOHHAsl, METAJJINYECKAs), XapaKTep CPelpl B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
COCJIMHECHM;

c(hOpMHPOBAHHOCTh YMEHHUI YCTaHAaBJINBATh MIPUHAJIEKHOCTh
HEOPraHWYECKUX BEUIECTB MO HUX COCTaBYy K OIpPEAETIEHHOMY KiacCy/TpyIe
COEIMHEHHUN (MPOCThIE BELIECTBA — METAUIBI U HEMETAJUIbI, OKCUbI, OCHOBAHU,
KHUCIIOTBI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHHM PacKphIBaTh CMBICI MEPUOANYECKOro 3aKoHa /.
N. MeHnaeneeBa U 1eMOHCTPUPOBATH €r0 CUCTEMATUZUPYIOUTYIO, OOBSICHUTEIbHYIO
Y IPOrHOCTHYECKYIO (PYHKIUU;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh 3JEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKUX 3yeMeHTOB 1—4 mnepuonoB Ilepuognueckoil CcUCTEMBI
xumudeckux sneMmentoB JI. M. MenneneeBa, ucnonb3yss HOHATHS «s-, p-, d-
AIEKTPOHHBIE opOuTanm, «QHEPTrEeTHUYECKNE YPOBHUY, OOBSACHATH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX JJIEMEHTOB U MX COCAVHEHUU
1o nepuoaaM u rpynmam [leppoandeckon cUCTEMBI XUMUYECKUX 3i1eMeHTOB [[. 1.
Meneneena;

c(OpMHPOBAHHOCTh ~YMEHHUHM  XapakTepus3oBaThb (OMHCHIBATH)  OOLIUE
XUMHAYECKHUE CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
IIOATBEPKIATh CYIIECTBOBAHNE T'€HETHYECKOW CBA3UM MEXAY HEOPTraHWMYECKUMH
BEILIECTBAMH C IIOMOLIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

c()OPMHPOBAHHOCTh YMEHHS KIACCU(DUIHMPOBATH XUMHUYECKHUE PEAKUUU I10
pa3IuMYHBIM MPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BELIECTB, TEIJIOBOMY
addexTy peakuuu, U3MEHEHHUIO CTEICHEH OKHCIICHHUS AJIEMEHTOB, 0OpaTHUMOCTH
peakiiy, y4acTUIO KaTaanu3aropa);

c(OpPMHUPOBAHHOCTh YMEHHMM COCTaBJISATh YPABHEHUS PEAKLUUNA Pa3IUUHbIX
TUTIOB, TIOJTHBIC M COKPAIIEHHBIC YPABHEHHSI PEAKIIMI HOHHOTO OOMEHA, YUUThIBas
YCJOBUS, IIPX KOTOPBIX 3TU PEAKIIUU UAYT 10 KOHIIA,



cOPMHUPOBAHHOCTh YMEHUU TMPOBOAUTH PEAKIUHU, MOATBEPKIAIOIINE
KAUeCTBEHHBIH COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, paCIO3HABAThH
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTaHMYECKHUX
BEIECTB;

c(OPMUPOBAHHOCTb ~YMEHHUM  pacKpblBaTh CYLIHOCTb  OKHCIIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKIIMA MOCPECTBOM COCTABIEHUS JIEKTPOHHOrO OanaHca
ATUX PEaKIUM;

c(OPMUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
peaklMy OT PA3IUUHBIX (PAKTOPOB; XapaKTep CMELIEHUS XUMUYECKOTO PaBHOBECHUS
B 3aBUCUMOCTH OT BHelIHero Bo3aercteus (nmpunnumn Jle [latense);

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XUMHUYECKHE IPOIIECCHI,
JeXKalllue B OCHOBE MPOMBIIUIEHHOTO IMOJYYEHUSI CEPHOM KHCIOTHI, aMMHaKa, a
TaKkke CHOPMHUPOBAHHOCThH MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIUIAX U
HKOJIOTHYECKUX MPOoOIeMaxX XMMUYECKOTO IPOU3BOJICTBA;

c()OPMHUPOBAHHOCTh YMEHUM MPOBOJUTH BBIYUCIEHHUS C HCIOJIb30BAaHUEM
MOHATHUSL «MaccoBasi JOJs BELIECTBA B PacTBOPE», OOBEMHBIX OTHOILICHHI ra3oB
IpU XUMUYECKUX PEaKlUsiX, MAcChl BEIIECTBA UM 00BbEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OAHOTO M3 YYACTBYIOIIMX B PEaKIUU
BEILECTB, TEIJIOBOro 3¢ @dexra peakud Ha OCHOBE 3aKOHOB COXPAHEHMSI MacCChl
BEILECTB, MPEBPAILICHUS U COXPAHEHUS SHEPIHH;

c(OpMUPOBAHHOCTh YMEHHM COOIIOAATh MPaBHUJIa MOJIb30BAHUSI XUMUUYECKON
nocyJo 1 JabopaTOpHBIM OOOPYJIOBaHUEM, a TAaKXKE IMpaBUiIa OOpalleHUs ¢
BELIECTBAMU B COOTBETCTBUM C MHCTPYKLUHUSMH MO BBIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH TUIAHUPOBATH U BBHIMOJHITH XUMHUYECKHIA
AKCIIEPUMEHT (Pa3joKEeHHE MEPOKCHJIa BOJOPOAAa B NPUCYTCTBUU KaTalln3aTopa,
ONpENENICHNE CpeAbl PpacTBOPOB BELIECTB C IOMOUIBID  YHUBEPCAIBHOIO
MHJUKATOPA, BIUSHUE PA3IMYHBIX (PAKTOPOB Ha CKOPOCTh XMMHUYECKOW peakIuu,
peakluMy HOHHOTO OOMEHA, KaueCTBEHHbIE PEAKUMU Ha cyibdar-, kapOoOHAT- U
XJIOPU/I-AHUOHBI, HA KaTUOH aMMOHMS, PEIICHHE 3KCIEPUMEHTAIBHBIX 33]a4 IO
teMaM «Metaiey U «Hemeramisl») B COOTBETCTBMM C IpPaBUJIAMU TEXHHUKHU
0e30MacHOCTH MPU OOpallleHUH ¢ BEIECTBAMU U J1a0OpaTOPHBIM 00OpYA0BAHHUEM,
MPEACTABIATh PE3YNbTaTbl XUMHUYECKOTO JKCIEpUMEHTa B (GOpMe 3amucu
YPAaBHEHUH COOTBETCTBYIOIIMX pEaKUil W (POpMYyJIHpPOBATH BBIBOJBI HAa OCHOBE
3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
MH(OpMALMIO, TMOJIYYaEMyK U3 pa3HbIX HCTOYHHKOB (CpEICTBa MAacCOBOM
KOMMYHUKalu, THTepHET U apyrux);



chOpPMHUPOBAHHOCT, ~ YMEHHMH  coONIoAaTh  MpaBWia  IKOJIOTHYECKHU
1€JIeCO00Pa3HOro MOBENEeHUsT B OBITY W TPYAOBOM JAESATENBHOCTH B LEISIX
COXpPAHEHHSI CBOETO 3/I0POBbS M OKpYXKAlolIed MPUPOIHON Cpeabl, OCO3HABATH
OMaCHOCTh BO3JICUCTBUS HAa KUBbIC OPraHU3MbI ONPEACIIEHHBIX BEIIECTB, MOHUMAs
cmpicnt mokasarens [IJIK, mosicHAT, Ha mnpuMepax CcrnocoObl YMEHBIICHHUS WU
IPEAOTBPAILECHUS UX BPEAHOTO BO3/ICHCTBUS HA OPraHN3M YEJIOBEKA;

JUIsE OOYYarOMIMXCS C OTPAaHUYCHHBIMH BO3MOYKHOCTSMH 3JI0POBbS: YMEHUE
NPUMEHSATh 3HAHHUSA 00 OCHOBHBIX JOCTYIHBIX METOJAaX TMO3HAHUS BELIECTB U
XUMUYECKUX SIBJICHUM;

JUISL CIIETIBIX M CJIA0OBHUIASIIMX OOYYaloIIMXCS: YMEHHUE UCIOIb30BaTh
penbeHO-TOUCUHYIO chcTeMy oOo3HaueHui JI. bpainsa ms 3anmucu XuMHYeCKUX

dhopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJTIACC
Kosaun4yecTBo yacoB JIEKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne ni/m Kontpoabubie | IIpakTtnueckue
IPOrpamMMBblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. TeopeTnyeckue 0CHOBBI OPraHM4ecKOil XUMHUH
IIpenmet opranmueckoit xumuu. Teopus
1.1 CTPOEHUS OPIraHUYECKUX COETUHEHUH A. 3 0
M. byrneposa
Hroro no pazneny 3
Paznen 2. YrueBoaopoasl
2.1 [IpenenbHbie yriieBOAOPOIbl — AJIKAHBI 2
29 HenpenenbHbie yriieBo1opo/ibl: aJIKEHBI, 6 0 1
' aJIKaIMEHbI, aJIKUHBI
2.3 ApoMaTtudeckue yriaeBoaopo bl 2 0
24 [IpupoaHbIE ICTOYHUKY YTIIEBOJOPOIOB U 3 1
' X nepepaboTka
Hroro no pazneny 13
Pasznen 3. Kuciopoacoaep:kamue oprannyeckue coeJlMHeHUus
3.1 Cnuptsl. deHon 3 0
39 Anpaerusl. KapOOHOBBIE KUCIIOTHI. 7 0 1
' CrnoxHbie 3¢upsbl
33 VYrneBoapl 3 2




Hroro no pazneny

13

Pa3znen 4. A30Tc011ep)1<amne OpPraHnv4eCKue COCAUNHCHUA

4.1 AMuHBI. AMUHOKUCTOTHI. benku 3
Hroro no pazaeny 3
Paszgea S. BoicOkKOMOJIeKYJISIPHbIE COeIMHEHUS

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




11 KVIACC

KosnyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB u TeM uugpoBbie
Ne n/nt P Kontposabubie | IIpakruyeckue (1uubp )
IPOrpamMMBblI Bcero o0pa3oBare/ibHbIE
padoThI padoTsI
pecypcsl
Pazgea 1. TeopeTuyeckue 0CHOBbI XUMHMU
Crtpoenue atromoB. [leproauueckuii 3aKkoH
1.1 u Ilepuonnueckas cucteMa XMMHUYECKHX 3 0
anemeHToB J[. 1. MeHneneena
12 Crtpoenue BemectBa. MHOrooOpasue 4 0
' BCILICCTB
1.3 XHUMHUYECKUE PEAKIIUH 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heopranuyeckasi Xumusi
2.1 Merasmibl 0 1
2.2 Hewmeraist 1
3 CBs13b HEOPraHUYECKUX U OPTaHUYECKHUX ) 0
' BEIECTB
Hroro no pazneny 17
Pa3zgen 3. XuMus u ;Ku3HbL
3.1 XuMUS 1 )KU3HDb 4 1
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 3







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJTIACC
Kosaun4yecTBo 4acoB JIEKTPOHHBIE
Ne ara H(ppoBbIE
n/n Tema ypora Bcero Konrpoaphrie | Ipakririeckue fllsyqelmﬂ 26[()1;I;OBaTenLHble
padoThI padoThI pecypes:
1 [IpenmeTt opraHnyecKoil XuMuu, eé 1
BO3HUKHOBEHUE, Pa3BUTHE U 3HAUCHHE
Teopust CTpoeHUs OpraHUYECKUX
2 coenunenuii A. M. bytieposa, eé 1
OCHOBHBIE MT0JIOKEHUS
[IpencraBnenue o kaaccupuKauu
3 opraHnueckux Bemlects. Homenkmnarypa |
(cucremaTuyeckasi) U TpUBHUAJIbHBIC
Ha3BaHUsl OPraHNYECKHUX BEIECTB
4 AJKaHBI: COCTaB U CTPOEHHUE, 1
TOMOJIOTHUECKUN Psifi
5 MertaH 1 3TaH — NpoCTENIIne 1
IIPEJICTaBUTENIN AIKAaHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOWCTBA 1
7 OTUieH ¥ NPONIEH — MPOCTENIIINE 1
IPEJICTaBUTENIN ATKEHOB
3 [Ipaxtuyeckas padota Ne 1. «Ilomydenue 1 1
ATUJIEHA U U3YyUYEHHUE ETO CBOMCTBY
Aunkanuensl. bytanuen-1,3 u
9 metunoOytaauen-1,3. [onyuenue 1

CHHTETUYECKOI0 KaydyKa U PE3UHBI




AJKHMHBI: COCTaB M 0COOEHHOCTH CTPOEHHU,

10 TOMOJIOTUYECKHH psll. ALETUICH —
NPOCTENIINN NIPEACTABUTEIb AIKUHOB

1 BrrunciieHns o ypaBHEHUIO XUMHYECKON
peaKyu

2 Apensl: 6eH3011 ¥ TOTyoJ1. TOKCHYHOCTH
apeHOB

13 I'enernueckas cBsA3b yIriieBOJAOPOAOB,
NPUHAAISKAIIMX K Pa3JINYHBIM KJlaccaM
[IpupoiHbIE UICTOUHUKH YITIEBOIOPOJIOB:

14 IPUPOJIHBIN ra3 U NOMYyTHbIE HEPTSIHBIE
rasbl, He()Th U MPOIYKTHI €€ IepepaboTKu
[IpupoHbIE HICTOUHUKH YIJIEBOIOPOIOB:

15 NPUPOIHBIH ra3 v MOMyTHHIE HEPTIHBIE
rasbl, HepTh U IPOAYKTHI €€ epepaboTKu

16 KonTtponsHas padora no pazueny
«YTIeBOaOpOaAbDY

17 [IpenenbHble OIHOATOMHBIE CITUPTBHI:
METaHOJI ¥ 3TaHo1. BonoponHas cBs3b

13 MHOroaToMHbI€ CIUPTHI: STWIECHIVIUKOIb U
TIIMLEPUH

19 DeHoII: CTPOCHHUE MOJIEKYJIBI, (PU3UYECKHE
Y XUMHUYECKUE CBOWCTBA, IPUMEHEHUE

20 Anbaerunsl: GopManbIeruI U
arneraiapaerng. AeTod

71 OnHOOCHOBHBIE ITpe/Ie/IbHBIE KapOOHOBBIE
KHUCJIOTHI: MypaBbUHAs U YKCyCHast

22 [IpaxTuyeckas padora Ne 2. «CBoiicTBa




pacTBOpa yKCYCHOM KUCIOTBD)

23

CTeapI/IHOBaH U OJICMHOBas KUCJIOTHI, KaK
NMpEeACTAaBUTECIIN BBICIINX Kap6OHOBBIX
KHCIOT

24

MpL1a KaK COJTH BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOIOLIee ACHCTBUE

25

CrnoxHble 3(UpbI Kak IPOU3BOAHBIE
KapOOHOBBIX KUCJIOT. [ MAPOIIN3 CIOKHBIX

3¢upoB

26

XKupsl: runponns, npuMeHeHue,
Ouosoruyeckas poiib KHUpPOB

27

YrneBoabl: cocTaB, KiIacCHPUKAIUS.
Baxnelilme npeacTaBUTENN: TIIOK03a,
bpykTo3a, caxapos3a

28

Kpaxman u nemnosno3a Kak NpupoJHbIe
MIOJINMEPBI

29

KoHnTponbHas paboTta mo pazaeny
«Kucnopoaconepxanme OpraHnuecKue
coeuHEeHU/ Beepoccuiickas
MpoBEepoYHas pabora

30

OO11as XapakTepUCTUKA a30TCOACPKAIIUX
OpPTraHUYECKUX COCTUHECHHM /
Bcepoccuiickast mpoBepouHas paboTa

31

AMWHBI: METUJIAMUAH U aHWJINH

32

AMHMHOKHUCIIOTHI Kak aMm(pOTEepHbIE
OpTraHU4YCCKUC COCANHCHU A, UX
Ouonornyeckoe 3HaueHue. [lentuapr.
benku kak mpupoHbIe




BBICOKOMOJIEKYJISIPHBIE COSTUHEHHSI.
[Tpodeccust — GUOXUMUK.

OCHOBHBIE OHITHS XUMHHU

33 . 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN
OcCHOBHBIE METO/IbI CUHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COCTMHEHUM. 1

HJ'IaCTMaCCLI, Kay4yKH, BOJIOKHa

OBLIEE KOJIMYECTBO HACOBIIO
[TPOTPAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoauuyecTBo yacoB

Kourpoabubie
Bcero P
padoThbI

IIpakTuyeckue
padoTbI

Jlara
H3y4eHust

DJIeKTPOHHbIE
nupposbIe
o0pa3oBare/ibHbIE

pecypchl

XUMUYECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAS
KOH(HTypamus aTOMOB

[Iepnonmueckuit 3akoH u Ilepnonnueckas
CUCTeMa XUMHUYECKHX 3rieMeHToB [l. U.
MeHnneneeBa, ux CBI3b C COBPEMEHHOM
TEOPHEN CTPOCHHSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XHMHYECKHX JIEMSHTOB 1 MX COCTUHEHHI 110
rpynmnam v nepuojiaM. 3HaueHHe
MEPUOJUYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKUX d1eMeHTOoB .M. MeHaeneeBa B
Pa3BUTHH HAYKH

Ctpoenue BelecTBa. XMMUYECKas CBA3b, €€
BH/IbI; MEXaHU3MBI 00pPa30BaHMS
KOBaJIEHTHOM CBsA3U. BogopoiHast cBs3b

BaneHTHOCTB. DJIEKTPOOTPUIIATEIEHOCTD.
CreneHn okuciienus. Bemiecrsa
MOJIEKYJISIPHOTO ¥l HEMOJIEKYJISIPHOTO
CTPOEHUS

[TonsATHE O MUCTIEPCHBIX CHCTEMAX.
HcTruHHbIC M KOJUTOUAHBIE PACTBOPHI.
MaccoBas 1015 BemecTBa B pacTBOpe




Knaccudukanus u HoMeHKIaTypa
HEOPraHWYECKUX COEAMHEHUM. [ 'eHeTnueckas
CBSI3b HEOPIraHWYECKHUX BEIECTB, Pa3INYHbIX
KJIACCOB

Knaccudukanms XuMmuaeckux peakiuii B
HEOPTraHNYECKON M OPraHU4EeCKON XUMHUH.
3aKOH COXpaHEHUS MacCChI BEIECTB; 3AKOH
COXPAHEHHUs U NTPEBPALLEHUS YHEPTUU IIPH
XUMUYECKHUX PEAKIIHAX

CkopocTtb peakuuu. OOpaTuMble peaKiuy.
XUMHUYECKOE PABHOBECUE

10

[IpakTuyeckas padora Ne 1. «Biausnue
pa3IUYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIIN»

11

DnexTponuTHuecKas nuccoruanys. [lonstue
0 BozopoHoM nokazarene (pH) pactsopa.
Peaxiiuu nonnoro oomena. ['maponus
OpTraHUYCCKUX N HCOPTaHNYCCKUX BCUICCTB

12

OKHCIUTETHHO-BOCCTAHOBUTEIIHHBIC
peaxmuun. [lousiTie 00 anexTponmze
pacIiaBoB U pacTBOPOB COJeH

13

KonTtponsHas pabota o pazueny
«Teopernyeckue 0OCHOBBI XUMUN

14

Meraiuibl, ux nonoxenue B [lepuoanyueckoit
CUCTEME XUMHUYECKUX 31eMeHTOB /J[. M.
MenzeneeBa 1 0COOEHHOCTH CTPOEHUS
atomoB. O0mue pu3ndeckue CBOUCTBa
METAJUIOB




15

CrutaBbl METAIUIOB. DJIEKTPOXUMHUYECKUM Psif
HaIPSKEHUN METaJNIOB

16

XHUMHYECKHE CBOUCTBA BaKHEUIIINX
METaJUIOB (HaTPUH, KU, KaIbITUI, MarHUH,
ATIOMUHHN) U UX COCTMHECHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCIMHEHUN

18

XuMHYeCcKHe CBOMCTBA ITMHKA, JKee3a U UX
COCIMHEHUN

19

[IpakTuueckas padora Ne 2. "Pemenue
HKCIEPUMEHTATBHBIX 33134 110 TeMe
«Metaisy"

20

HeMeTaJ'IJ'H)I, X IIOJIOKCHUC B
[Teproanueckoil cucTeMe XUMHUYECKUX
anemenToB JI. . Menaeneesa u
O0COOEHHOCTH CTPOEHUS AaTOMOB

21

®u3nyecKne CBOKMCTBA HEMETAIIOB.
AJTOTpONUS HEMETAIUIOB (Ha TPUMEpe
KHUCTI0pOJia, cephl, (hocdopa u yrieposa)

22

XUMHUYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COCIMHEHUN

23

XuMHUECKHE CBOMCTBA a30Ta, pochopa 1 ux
COCIMHEHUN

24

XUMUYECKUE CBOMCTBA Yriepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IpumeHeHne Ba)KHENIITMX HEMETAJUIOB U UX
COEIMHEHNN

26

O0001IeHME ¥ CUCTEMATU3ALMS 3HAHUM 11O




TteMe «HemeTtasuiely. Beiaucienus mo
YPaBHEHUSIM XUMUYECKUX PEAKLIUI U
TEPMOXUMHYECKHUE PACUEThHI

[IpakTuueckas padora Ne 3. «Pemenue

27 DKCIIEPUMEHTAIIBHBIX 33/a4 10 TEME 1
"Hemeramibl"»

% KonrponbHas pabota no remam «MeTamibn 1
u «Hemerannbi»

29 Heopranunueckue n opraHMuecKnue KUCIOTHI. 1
Heoprannueckue 1 opraHM4ecKue OCHOBAHUS
AmpoTepHbIe HEOPraHUYEeCKUe U

30 OpraHuyeckue coequHeHus. I'eHeTnueckas 1
CBSI3b HEOPraHUYECKUX U OPTraHUYECKUX
BEIIIECTB
Ponb xumun B 00ecieueHUN YKOJI0THYSCKOI,

31 HHEPreTUUECKOM U MUIIEBOM 0€30IacHOCTH, 1
pa3BuTUU MeAULIMHLL. [Ipodeccust — XUMHUK-
TEXHOJIOT.

[IpencraBnenust 06 0OMIMX HAYYHBIX

32 IIPUHIIMIIAX IPOMBIIUIEHHOTO IOy YeHUS 1
Ba)KHEUIIINX BEIIECTB

33 UYenoBek B MUpE BEIIECTB U MaTEPHUAJIOB 1

34 XUMUs U 310POBbE YEIOBEKA 1

OBILIEE KOJIMYECTBO YACOBIIO 34

[TPOTPAMME







MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJLHOM ITPOI'PAMMBbBI

10 KUIACC

Kon
NpoOBePSIEMOro
pe3yJjbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI cpeHero 001ero 00pa3oBanus

1

Teopernueckrie OCHOBBI OPraHUYECKON XUMUHU

1.1

ChopMHUPOBAHHOCTh TPEICTABICHUN O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUpPA, POJIM XUMHH B TO3HAHUHU
SABIIGHUN TPUPOIBI, B (OPMHUPOBAHUHM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOM IS
pelIeHUs] MPAKTUYECKUX 3a7ad W DKOJIOTHYECKH OOOCHOBAaHHOTO

OTHOIICHUS K CBOEMY 3JI0pPOBBIO U IIPUPOJTHOMN cpeie

1.2

Brnanenune cucremMoil XMMHUYECKHMX 3HAHUM, KOTOpas BKIIKOYAET:
OCHOBOIIOJIararoIme IMOHATHS (Monekyra, BaJICHTHOCTb,
ANEKTPOOTPUIIATEIbHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIpHAsi Macca, MOJIPHBIA OO0BEM, YIJIEPOJHBIA CKeENeT,
(GyHKIMOHATbHAS ~ TPYIIa, paauKan, HU30Mepus, H30MeEpHI,
TOMOJIOTUYECKUM psAJl, TOMOJIOTH, YIJIEBOJOPOJIbI, KHUCIOPOA- U
A30TCOJEpIKAIINE COCTUHEHHS, OMOJOTHYECKH AKTHBHBIE BEIIECTBA
(YrneBonpl, KHUpBI, OCIKH), MOHOMEp, MOJMMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHBIE COCWHEHHUs); TEOPUM W 3aKOHBI (Teopus
XUMHYECKOIO CTpOEHHUsl opranndyeckux BemectB A.M. bytneposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3bIK XUMHUHU, (PaKTOIOTUYECKUE
CBEIICHUS O CBOWMCTBax, COCTaBe, TIOJYYCHHHM HW OE€30MacHOM
WCIIOJIb30BAHUN BAXXHEHUIITUX HEOPTaHWYECKUX ¢ OPTaHWYECKHUX

BCIIICCTB B 6BITy u HpaKTHqCCKOﬁ JCATCIIBHOCTH YCIIOBCKaA

1.3

ChopMupoBaHHOCT YMEHMH BBIABIATH XapaKTE€pPHbIE IPHU3HAKH
NOHATUM,  yCTaHaBIMBAaTb  MX  B3aUMOCBS3b,  MCIIOJIb30BaTh
COOTBETCTBYIOIIME TOHATHS IPU OINUCAHUU COCTaBa, CTPOEHUS U

npeBpameHI/Iﬁ OpPraHu4YCCKux COeIMHECHUI

1.4

c(hOpMUPOBAHHOCTh YMEHHMM HCIOIH30BaTh XUMHUYECKYIO CHMBOJHKY
JUISL COCTABJICHHUS MOJIEKYJISIPHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH,
COKpamgHHOW) (GopMynT OpraHMYECKHX BEIISCTB H ypaBHEHUH
XUMHYECKHUX PEaKUUid, U3rOTAaBINBATh MOJEIIA MOJIEKYJ OPraHUYECKUX
BEILLECTB ISl WUIIOCTPALMU UX XUMHUYECKOIO0 U IMPOCTPAHCTBEHHOI'O

CTPOCHUA




1.5

CdopMupoBaHHOCTh ~ YMEHUIHl  yCTaHaBIMBaTh  IPHUHAJJIEKHOCTD
M3YUYEHHBIX OPraHMYECKUX BEUIECTB IO HMX COCTaBY M CTPOCHHUIO K
onpenenéHHOMY Kiaccy (Tpymnme) CcoeauHeHMH  (yriaeBoJOpOpbl,
KHUCJIOPOJI M a30TCOJEPXKALUE COEAMHEHHUS, BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMs), JaBaTh KM Ha3BaHUS 10 CHCTEMaTUYECKOM

Homenkiarype (IUPAC)

1.5

CdopMUpOBaHHOCTh YMEHUSI ONPENEIATh BUIbl XUMUUYECKOU CBSI3U B

OpraHMYECKUX COeIMHEHUSX (OIMHAPHBIE U KPATHBIE)

1.6

ChopMupOBaHHOCTH ~yMEHHUS MPHUMEHSTH: TMOJOXKCHHUS TEOPUHU
CTpoeHHusi opranuueckux pemectB A.M. ByrtnepoBa mis oObsicHEHUS
3aBUCUMOCTH CBOMCTB BCILECTB OT UX COCTaBa U CTPOCHMS; 3aKOH

COXpPAaHCHUS MaCChI BEIICCTB

YrieBoaopoabl. Kucnoponconepxkamue u a30Tco/epIKalue

OpraHNU4Y€CKUC COCANHCHUA. BI)ICOKOMOJIGKY.HSIPHI)IG COCIMHCHUA

2.1

CdopMupoBaHHOCTh yMEHHI TPHUBOJUTH TPUBUAIBHBIE Ha3BAHUS
OTJICTIbHBIX OPTraHMYECKHX BEIIECTB (ITUJICH, MPOIWJICH, aleTHIIEH,
STUJICHTJIUKOJb, TJHIEpPUH, (eHon, dopmanbaeruy, aieTaibIAeTu/I,
MypaBbMHAs KHUCJIOTA, YKCyCHasi KHCJIOTa, OJEUHOBAs KHCJIOTA,
CTeapuHOBasl KHUCIIOTa, TIIOKO3a, (PYKTO3a, KpaxMmal, IeJUTII03a,

TJIALUH)

22

CdopMupoBaHHOCTh YMEHHUH XapaKTepH30BaTh COCTaB, CTPOCHHE,
buznyeckue W XUMHUYECKHE CBOWCTBA TUIMYHBIX MPEACTaBUTENCH
pa3IMYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH, 3TaH, JTHIICH,
MpOMWICH, aneTuieH, OyramueH-1,3, metunOyraguen-1,3, OeHzoul,
METaHOJ, ATAHOJ], ITHJICHTIUKOJb, TIUIECPUH, (HDEHOJI, aleTaabIeTHI,
MypaBbUHAs U YKCYCHasl KUCJIOTBHI, TJIOKO3a, KpaxMmal, IeJUTi003a,

aMUHOYKCYCHasi KUCJI0Ta)

23

ChopMHUPOBAHHOCTh YMEHHUS WILTIOCTPUPOBATh TC€HETHYECKYIO CBS3b
MEXKJly  TUIHYHBIMM  NPEACTABUTEISIMM  PA3JIMYHBIX  KJIACCOB
OPraHUYECKHX BEILECTB YPABHEHUSIMU COOTBETCTBYIOIUX XUMUYECKUX

peaxiuil ¢ UCTIOIb30BAaHUEM CTPYKTYPHBIX (popMyi1

24

CdopmMupoBaHHOCTH yMeHUs XapaKTepU30BaTh HMCTOYHUKH
YTIIEBOIOPOAHOTO CBHIPhs (HE()Th, MPUPOIHBIHN ra3, Yrojhb), CIOCOOBI HX

nepepadoTKU U MPAKTHYECKOE TPUMEHEHHE TTPOIyKTOB IIepepadoTKu

XUMHS U KU3Hb. PacyéThl

3.1

CdopmMupoBaHHOCTH YMEHUI BIa/IeTh CUCTEMOW 3HAHUI 00 OCHOBHBIX

MCTOAaxX HAYYHOI'O IMMO3HAHUWsA, UCITIOJB3YCMbIX B XUMUHU MTPHU U3YyUCHUU




BEUIECTB U XHMMHUYECKUX sABJIEHUN (HaOloleHue, H3MepeHue,
AKCIIEPUMEHT, MOJICIIUPOBAHUE), HCIIOJIh30BaTh CUCTEMHBIE
XUMHUYECKHE 3HAHUS JUIS TPUHATUS PEIICHUH B KOHKPETHBIX

JKU3HCHHBIX CUTYyalUAX, CBA3AHHBIX C BEICCTBAMU U UX IPUMCHCHHUEM

32

CdopmupoBaHHOCTh yMEHHIl COOMIOAATh TpaBWiIa TMOJIb30BAHUS
XUMUYECKOW TOCYy/IoN U J1abopaTOpHBIM OOOpYyJOBaHUEM, a TaK¥kKe
npaBuiia oOpalleHus C BEIIeCTBAMU B COOTBETCTBUU C HHCTPYKIHSIMH

110 BBIITOJTHCHHIO J'Ia60paT0pHBIX XHUMHUYCCKUX OITBITOB

3.3

CdopMHUpOBAaHHOCTh YMEHUH TUTAHUPOBATH U BBITIOJHATH XUMHUYECCKUN
9KCIIEPUMEHT (TPEBpaIEHUsI OPTaHUYECKHUX BEIIECTB MPU HArPEBaHUH,
MOJIYYCHHEC 3TUJICHA U U3YYCHHC CIr'0 CBOﬁCTB, KauCCTBCHHBIC pCaKIUU
OpraHMYECKHUX BEIECTB, JeHaTypalus OeNKOB TMpH HarpeBaHuH,
LOBCTHBIC PEAKIUU 6eJ'IKOB) B COOTBCTCTBHH C IIpaBHJIaMH TEXHHUKHU
0e30MacHOCTH MpU OOpalleHHMH C BellecTBaMM MU J1a00paTOpHBIM
000pyI0BaHUEM; IIPEJICTABIIST pE3yJIbTaTHhI XMUMHUYECKOTO
SKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX

peakuuii 1 GOpMyIUPOBATh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTAaTOB

3.4

CdopMupoBaHHOCTh YMEHUH MIPOBOJAUTH BBIUYUCICHUS 10 XUMUYECKIM
ypaBHEHHUsIM (Macchl, 00bEMa, KOJIWYECTBA MCXOJHOIO BELIECTBA WU
IPOYKTa peakiiy Mo U3BECTHBIM Macce, 00BEMY, KOJTHMYECTBY OJHOTO

U3 UCXOJHBIX BEIIECTB UM MPOIYKTOB PEAKIIMN)

3.5

CdopmupoBaHHOCTH YMEHUI KPUTHYECKU aHaU3UPOBATh
XUMHUYECKYI0 HHGOpMAIUIO, MOIYy4aeMyl0 U3 pPa3HbIX HCTOUYHUKOB

(cpenctBa MmaccoBoi nH(popmaruu, ceth UHTEpHET 1 pyrue)

3.6

ChopMupoBaHHOCTb yMEHUH COOJMIOAATH TMPaBUIIa HKOJOTMUYECKU
eJ1Ieco00pa3HOro MOBENEHUsI B OBITY W TPYAOBOW NEATEIHHOCTH B
LEIAX COXPAaHEHMs CBOETO 3I0pOBbi U OKPYXKAIOIIEH IMPUPOIHON
Cpellbl, OCO3HAaBaTb ONACHOCTb BO3JEHCTBHS HA >KMBBIE OPraHU3MBbI
ONpPEACIEHHBIX OPTaHUYECKUX BEIIECTB, MIOHUMAs CMBICI MTOKA3aTess
I[TAK (upenenbHO JAONMYCTUMON  KOHIEHTpAlMH), MOSICHATH Ha
npuMepax crnocoObl YMEHBIICHUS U MPEAOTBPALICHUS MX BPEIHOTO

BOSHCﬁCTBHH Ha OpraHu3M 4Y€JIOBCKaA

11 KUIACC

Kon
NpoBepsieMoro

IIpoBepsiemble mpeAMeTHBIE Pe3YJIbTATHI 0CBOEHHUS OCHOBHOM
0o0pa3oBaTe/IbHOI NPOrPaMMbI CPeHero 001ero 00pa3oBaHus




pe3yJbTaTa

1

TeopeTnueckue OCHOBBI XUMHUU

1.1

BiageHne cucreMOM XMMUYECKHMX 3HAHMM, KOTOpas BKIJIKOYACT:
OCHOBOIIOJIATAIOUINE  TOHATHS ~ (XMMHUYECKUH  DJIEMEHT, aToM,
3JIEKTPOHHAsI 000J104Ka aToMa, -, p-, d-311eKTPOHHBIE OPOUTAIN ATOMOB,
WOH, MOJIEKyJla, BaJeHTHOCTb, JJIEKTPOOTPULIATEIbHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKasl CBs3b, MOJb, MOJISIpHAs Macca, MOJSpPHBII
00BbEM, KpUCTAJUIMYEcKass pemeETKa, TUIBl XUMHUYECKUX peakuui
(OKHCIIUTENIBHO-BOCCTAHOBUTENIBHBIE, 3K30- M 3HAOTEpMHUYECKUE,
peakuu MOHHOTO OOMEHa), PAcTBOP, SJIEKTPOIMUTHI, HEIJIEKTPOIUTHI,
AIIEKTPOJINTUYECKAsT JUCCOLMALUS, OKHUCIUTENb, BOCCTAaHOBUTEIID,
CKOPOCTh XMMHMYECKOW peakiiM, XUMUYECKOE PaBHOBECHE); TEOPUH U
3aKOHBI (TEOpHs SJIEKTPOJUTHUYECKOW aucconuanuu, llepuonuueckuit
3akoH JI.M1. MeHnzeneeBa, 3aKk0H COXpaHEHUSI Macchl), 3aKOHOMEPHOCTH,
CHMBOJIMYECKHUH SI3BIK XUMUH, (PaKTOIOTUUYECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, IOJyYeHHMM U O€30IaCHOM HCIIOJb30BaHUM BAXKHEUIIMX
HEOPraHMYECKUX BEIECTB B OBITY M IMPAKTUYECKON NEATEIBHOCTH

YCJIOBCKa

1.2

ChopmupoBaHHOCT, YMEHUN BBISBISITH XapaKTepHble MNpPHU3HAKU U
B3aUMOCBS3b HM3YUYCHHBIX TOHSTHH, NPUMEHSTh COOTBETCTBYIOIIKE
MOHSATUS TP ONHUCAHMM CTPOEHUSI U CBOMCTB HEOPTraHUYECKUX
BEUIECTB M HMX MPEBpAIICHUN; BBISIBIATH B3aMMOCBSA3b XUMHUYECKHX
3HAHUM ¢  TOHATUAMH HW  TPEACTaBICHUSMU  JIPYTHX

CCTCCTBCHHOHAYYHBIX NIPECAMCTOB

1.3

Bnagenue OCHOBHBIMH METOJAaMH HAyYHOTO TO3HAHMS BEIIECTB U
XUMHYECKUX sABNeHUH (HaOnrofieHue, U3MEpEeHUe, OSKCIEPUMEHT,

MO/ICTTUPOBAHKE)

1.4

ChopMHupoBaHHOCT, YMEHHUH OMNPEIENATh BaJCHTHOCTh M CTENEHb
OKHCIICHUS XHMMYECKUX OJJIEMEHTOB B COCIMHECHMIX PA3IMYHOIO
cocTaBa, BHJ  XMMHUYECKOM  CBsi3W  (KOBaJieHTHas,  HMOHHasd,
MeTaJuIn4YecKas, BOJOPOJHAsI) B COCIMHEHUAX, THII KPHUCTAIIIMUYECKOM
peIETKY KOHKPETHOIO BellecTBa (aTOMHAas, MOJIEKYJIApHas, HOHHas,

MeTaJTHYecKast)

1.5

ChopmHrpoBaHHOCTh YMEHHUI ONPENENATh XapaKTep Cpellbl B BOJHBIX

pacTBOpaxX HEOPraHUYECKUX COCAMHEHU I

1.6

CdhopMHpPOBAaHHOCTE ~ YMEHHS  KJIACCU(UIIMPOBATh  XUMHUYECKHE
peaxkuuy Mo pa3IMyHbIM MIPU3HAKaM (YHUCITY U COCTAaBY pearupyronmx

BEIIIECTB, TEIUIOBOMY d(QeKTy peaknuu, H3MEHEHHIO CTEeHEn




OKHCIICHUS AIIEMEHTOB, o0paTtumocTu peaxIuu, Y4acTHIO

KaTajan3aTopa)

1.7

ChopmupoBaHHOCTE YMEHUH  COCTABJIATH YpPaBHEHHUS  PEaKIui
pPa3IMYHBIX THUIIOB, IOJHBIE W COKpAIICHHBIE YpPABHEHUS pPEAKUUN
MOHHOTO OOMEHA, YYUTHIBAsl YCIOBUS, IPU KOTOPBIX 3TH PEAKIIUU UAYT

JO0 KOHIIa

1.8

ChopMupOBaHHOCTh YMEHHUI MPOBOIUTH PEAKINH, TOATBEPKIAIOIIHNE
KAUeCTBEHHBII  COCTAaB  Pa3jIMYHBIX HEOPraHWYECKHUX  BEILECTB,
pacro3HaBaTh OIBITHBIM IIyTEM HOHBI, IMPUCYTCTBYIOLIME B BOIHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB

1.9

ChopmupoBaHHOCTH YMEHUH PacCKphIBATh CYNIHOCTh OKHUCITHTEIBHO-
BOCCTAHOBUTEIIbHBIX peakimit MOCPEACTBOM COCTaBJICHUS

AIIEKTPOHHOTO OajaHca 3TUX PeaKIui

1.10

ChopmMupoBaHHOCTH yMEHHMM OOBSCHATH 3aBUCUMOCTh CKOPOCTH

XMUMHUYECKOH PEaKIiy OT pa3IMIHbIX (PaKTOPOB

1.11

ChopMupoBaHHOCTH ~ yMEHHH  OOBACHATH  XapaKTep  CMEIICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIIHETO BO3CHCTBUSA

(mpunun Jle HlaTensbe)

OO01mast 1 HeopraHMYeCcKast XUMUS

2.1

CdhopMupoBaHHOCTh yYMEHHUI pacKpeiBaTh cMbIch Ileproanyeckoro
3aKOHa JA.N. Menneneena u JNEMOHCTPHUPOBATh €ro
CHUCTEMATH3UPYIOILYI0, OOBSICHUTEIBHYI0 M  IPOTHOCTUYECKYIO

GyHKIUN

22

CdhopmupoBaHHOCTH YMEHUH XapaKTePU30BaTh FIEKTPOHHOE CTPOCHHE
aTOMOB XHUMHYECKHX 3JIeMeHTOB 1-4 mepuomoB Ilepuonnueckoit
cucremMbl xumuueckux dsnemeHTtoB .M. MengeneeBa, ucnonaniys
NOHATUS  «S-, p-, d-DIEKTPOHHBIE OpOUTAINY, «IHEPTEeTHUECKUE
YPOBHW»,  OOBSACHATH  3aKOHOMEPHOCTH  HW3MEHEHHUSI  CBOICTB
XUMHUYECKUX 3JIEMEHTOB M UX COEAMHEHUU MO MEpUOAaM U TpyIIam

IIepuonnueckoi cuctemMsl Xumudeckux anemenTos [[.1. Menneneesa

23

CdhopmupoBaHHOCT, YMEHUN XapaKTepH30BaTh (OMHUCHIBATH) OOIIHE
XMMHUYECKHE CBOMCTBA HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX KJIacCOB,
MOJATBEPXKJIATh  CYIICCTBOBAHME  TCHETUYCCKOW  CBS3U  MEKIY
HEOPTraHMYECKUMHU  BEIIECTBAMH  C  TOMOINBIO  ypaBHEHUH

COOTBECTCTBYIOIIUX XUMHYCCKUX pCaKI_II/Iﬁ

24

C(I)OpMI/IpOBaHHOCTL yMCHI/Iﬁ YCTaHABJINBATb MMPUHAMJICI)KHOCTD

HCOPraHMYCCKUX BCHICCTB IO HMX COCTABY K OHpCIIeJ'IéHHOMy KJI1acCcy




(rpynme) coenuHeHH (IPOCTHIE BEIIECTBA — METAJIBI U HEMETaJlIbI,

OKCH/Ibl, OCHOBAHUS, KUCIIOTHI, aM(POTEPHBIE THIPOKCH/IbI, COJIH)

2.5

ChopmupoBaHHOCT YMEHHI HCIOJIE30BATh XUMHYECKYIO CHMBOJIHKY
JUIsL  cocTaBlieHHsT (OpMyJ BELIECTB M YpPaBHEHUH XMMHYECKUX
peakuuii, cuctemarudeckyro HomeHknarypy (IUPAC) u TpuBmanbHble
Ha3BaHUsl OTJAEJbHBIX HEOPraHMYECKUX BellecTB (yrapHblili ras,
YIJIEKUCIIBIA Ta3, aMMHWaK, raméHas HM3BECTb, HErauméHas H3BECTb,

MMATHEBAsI COJIA, TUPUT U APYTHE)

2.6

ChopMuUpOBaHHOCTh yYMEHHUI XapaKTepu3oBaTh (OMUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPraHMUYECKUX BELIECTB PA3JIMYHbIX KJIACCOB,
HNOATBEPXK/aTh  CYLIECTBOBAaHHME  TIE€HETHUECKOW  CBSI3U  MEXIYy
HEOPraHMYECKUMH  BEIIECTBAMH  C  IIOMOIIBIO  ypaBHEHHH

COOTBCTCTBYIOIIUX XUMHUYICCKUX peaKHI/If/'I

2.7

CdopMUpOBaHHOCTH YMEHUH TUIAHUPOBATH M BBITIONHATh XUMUYECKHI
OKCIEPUMEHT (pa3loKeHHE TMEepPOKCHAAa BOJIOpPOJAa B MPUCYTCTBUHU
KaTaJln3aropa, OnpeiesieHHe Cpelbl pacTBOPOB BEIIECTB C MOMOIIBIO
YHHUBEPCAILHOTO WHIMKATOpa, BIMSHHE pa3lIUYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMHYECKOW pEeaKIuu, pEeakIuu HOHHOTO OOMEHa,
KayeCTBEHHBIC PEAKINU Ha CyJIb(art-, KapOOHAT- U XJIOPUA-aHUOHBI, HA
KaTHOH aMMOHHS, pElIEHHE 3KCIEePHUMEHTAIBHBIX 3aJad 10 TeMaM
«Metamie» n «Hemeramnb») B COOTBETCTBHM C MPABHIIAMH TEXHUKH
0e30macHOCTH TpH OOpAaIIeHWH C BEHIECTBAMH M J1a0OPaTOPHBIM
000py10BaHUEM; IpEeCTaBIIATh pe3yJIbTaThI XMUMUYECKOTO
JKCTIEpUMEHTAa B (OpME 3alHCH YPAaBHEHHH COOTBETCTBYIOLIMX

peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE STUX PE3YJIbTATOB

2.8

ChopMupoBaHHOCTh yMEHHMH coOMOJaTh MpaBWia IOJIb30BAHUSA
XMUMUYECKON MmocyZoi M Ja0opaTOpHBIM O0OpyIOBaHHMEM, a TaKXKe
npaBuiia 0OpaleHHs ¢ BEIECTBAMU B COOTBETCTBUH C MHCTPYKLIUSMHU

110 BBIITOJTHEHHIO J'Ia60paT0pHBIX XHUMHUYCCKUX OIIbITOB

29

CdopmMupoBaHHOCTH YMEHUI XapaKTepHU30BaATh XUMHYECKUE
IIPOLIECCHI, JIEKALIUE B OCHOBE MPOMBIIUIEHHOTO MOJYYEHUS! CEPHOMN
KHUCTIOTHI, aMMHaKa, a Takke cPOpPMHUPOBAHHOCTH IMPEACTABICHUI 00
o0lIMX HAy4YHbIX MPHUHIMIIAX MW DKOJOTHYECKUX Mpoliemax

XUMHUYCCKOI'0 IMpOMU3BOACTBA

XUMHS U KNU3Hb. PacyéThl

3.1

ChopmupoBaHHOCTH TPEJCTABICHUNA O XHUMHUYECKON COCTaBIISIOIICH

CCTGCTBCHHOHaquOﬁ KapTUHBlI MHpPA, POJM XUMHU B IIO3HAHUH




SBICHUN TPUPOABI, B (OPMHUPOBAHMHM MBIIUICHUS W KYJBTYPHI
JUYHOCTH, €€ (YHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOHN IJis
pelieHus] TMPAKTUYECKUX 3a7a4 W DKOJOTHYECKH OOOCHOBAaHHOTO

OTHOIICHUS K CBOEMY 310POBbLIO U HpHpOI[HOﬁ cpeac
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CdhopmMupoBaHHOCTD YMEHUI KPUTHUYECKU AHAJTM3UPOBATH
XMUMUYECKYI0 MH(OpMaIUIo, MoJyyaeMyo U3 pa3HbIX UCTOUYHUKOB

(cpeacTBa MaccoBOM KOMMYHMKAIUH, ceTh IHTEpHET U Ipyrue)

33

CdhopmupoBaHHOCT, yMEHHI COONMIOATh TpaBUa 3KOJOTHICCKHU
11eJIecO00pa3HOro MOBENEHUs] B OBITY M TPYIOBOHM JEATEIBHOCTH B
LEJISAX COXPAaHEHMsI CBOETO 3J0POBbS M OKpYy)Karouled NpUpOJHOU

cpebl

3.4

Oco3HaBaTh OMACHOCTh BO3JICUCTBUSI HA JKUBBIE OpPraHU3MBI
OnpeAeEHHbIX BEIIECTB, MOHMMAas cMbici nokazatens [1/IK, moscHsaTe
Ha IIpUMepax CrocoObl YMEHBIICHHS U MPEIOTBPAIICHHS KX BPEIHOTO

BO3JECHCTBUS HA OPraHU3M YeJIOBEKa

3.5

CdhopMupoBaHHOCTD YMEHUH IIPOBOAMTD BBIYHCIICHUS c
UCIIOJIb30BAaHUEM IOHSTHUS «MaccoBasl JIOJIsI BEILECTBA B PacTBOPE»,
OOBEMHBIX OTHOIIEHUI Ta30B MPU XUMHYECKHX PpEaKLUAX, MaCChI
BellecTBa WM 00bEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wid 00bEMY OJHOTO M3 YYacTBYIOIIMX B PEAKIUH BEIIECTB,
TEIUIOBOTO 3P eKTa peakui Ha OCHOBE 3aKOHOB COXPAHEHUS MaCChl

BELIECTB, IPEBPAILCHHS U COXPAaHEHUS SPHEPTUU




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KJTACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJEPKAHUSA

1

TeopeTnyeckrue OCHOBBI OPraHUYECKON XUMUH

1.1

IIpenMer opraHuyecKol XWMHU: €€ BOZHHMKHOBEHWE, Pa3BUTHE W 3HAUYCHHUE B
MOJYYEHUH HOBBIX BEUIECTB M MaTepUaioB. Teopus CTPOCHUS OPraHUYECKHUX

coemuaeHnit A.M. BytnepoBa, €€ OCHOBHBIEC MOJOKEHUS

1.2

CrpykrypHble (OpPMYJIBI OpraHMYECKHMX BeLIeCTB. ['OMOJOTHs, H30MEpHUs.
XHUMHYECKasl CBA3b B OPTaHMYECKUX COCIMHEHMSX — OJMHAPHBIE U KpPaTHBIE

cBsi3u. [IpencraBnenue o KiaccuPUKAIUN OPraHUISCKUX BEIIECTB

1.3

Homenknarypa opraHu4eckux CoeIMHEHUHN (CUcTeMaThyeckas) U TpUBUAJIbHbIC

Ha3BaHUS Ba)KHEHUIITHIX HpC}ICTaBI/ITeJICI\/JI KJIaCCOB OPTraHNYCCKUX BCIICCTB

VYT1i1eBOg0pOIbI

2.1

AJKaHBI: COCTaB ¥ CTPOEHUE, TOMOJIOTUYECKUH psAll. MeTaH U 3TaH — pocTenimne
NpPEJCTaBUTENIN aJKAaHOB: (U3MUYECKHE U XUMHUYECKHE CBOWCTBA (peakuuu

3aMCIICHUA 1 FOpCHI/ISI), HaXO0XJACHUC B ITPUPOJAC, TOJTYUCHUC U IPUMCHCHUC

22

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKUI psiA. DTWIEH U NPONHWIEH —
OpoCTEHIINe NPEACTAaBUTENN aJIKEHOB: (U3MYECKHEe M XMMHUYECKHE CBOWCTBA
(peakuy TUAPUPOBAHMS, TAJIOr€HUPOBAHMs, TUApPATALUU, OKHUCICHUA W

HonnMepmam/m), MOJIYUYCHHUEC U IPUMCHCHUC
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Ankamuensl: Oytaauen-1,3 u merunOyragmeH-1,3:  cTpoeHHe, BaKHEHIINE
XMMHUYECKHE CBOMCTBA (peakuus nonuMmepusanun). [lonyyeHne cMHTETHYECKOTO

KayuyKa U PEe3HHBI
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AJKUHBI: COCTaB U OCOOEHHOCTU CTPOEHHUS, TOMOJIOTUYECKUI psiA. AleTuieH —
OPOCTEHIINN TpEACTaBUTENb aJKUHOB: COCTaB, CTPOEHHUE, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (peaKkMy T'MIpUPOBaHUs, FAJIOTCHUPOBAHUS, TUIpaTalluy,

FOpEHUs ), IOJyYeHHE U TPUMEHEHNE

2.5

Apensl. beHzonm: coctaB, CcTpoeHHE, (PU3MUECKHE U XUMHYECKHE CBOWCTBA
(peakuuy raloreHUpOBaHMs U HUTPOBAHUS ), TIOTyYeHUE U IPUMEHEeHne. Tomyo:
COCTaB, CTpoeHHE, (QU3NUEeCKHe M XUMHUYECKHE CBOMCTBAa  (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHMSI), IMOJyYEHHWE W MpPUMEHEHHEe. TOKCHUYHOCTbH
apeHoB. ['eHeTHueckas CBS3b MEXKAY YIJIEBOJAOPOAAMH, NPUHAUICKAINIUMHA K

PAa3IMIHBIM KJIacCaM

2.6

[IpupoaHbIe HICTOYHUKH YTIIEBOAOPOAOB. [IpupoaHEbIii Ta3 1 MOy THEIE HETIHBIE




ra3el. Hedts u e€ mpoucxoxaeHue. CrocoObl nepepaboTKki HEPTH: TIEPETOHKA,
KPEKUHI (TepMHYECKHM, KaTanuTHueckuil), muponus. IIpoaykTel mepepaboTku
He(TH, UX NMPHUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KaMeHHBIH yromnp u

IPOAYKTHI €0 nepepaboTKu

Kucnopoacoaeprxariue opraHn4ecKre COeTMHEHUS

3.1

[IpenenbHple OJTHOATOMHBIC CIUPTHL. METaHOJ M 3TAHOMI: CTPOCHHE, (pr3nyeckue
U XUMHYCCKHUC CBOMcTBa  (peakuuu  C aKTUBHBEIMM  METajjIaMH,
raJIorTeHOBOJIOPOJAMH, TOpPEHHUE), TMpUMEHEHHe. BoIOpoAHbIE CBA3M MEXIY
MOJIEKyJJaMH CUpTOB. JlelicTBME METaHOJia U ATAaHOJIa Ha OpPraHU3M YeJOBeKa.
MHOroaroMHbI€ CIIUPTHI. DTHJICHTIIMKOIb U TJIUIEPUH: CTPOCHUE, HU3UIECKUE U
XHMHYECKHE CBOWMCTBAa (B3aMMOJICMCTBHE CO  IIEJTOYHBIMH  METaJIaMH,
KauyeCTBEHHAsl peakiis Ha MHOTOaTOMHBbIE CIHPTHI). [leiicTBHe Ha OpraHuzm

YCJIIOBCKA. HpI/IMeHCHI/IC TJIIMOCPUHA U OTUJIICHITIMKOJIA
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@®eHoN:  CTpPOGHHUE MOJIEKYNbl, (U3UYeCKMe U XUMHYECKHE  CBOICTBA.

Toxcuunocts perona. [I[pumenenne dhenona

3.3

AJ'II:I[CI‘I/II[BI 1 KCTOHBI. CDOpMaJH)IleFI/II[, alCTAJIIBACTH/: CTPOCHHC, (1)I/I3I/I‘-ICCKI/IC n
XHMHYCCKHE CBOICTBA (peaKHI/II/I OKHCJICHHA U BOCCTAHOBJICHHA, KAYCCTBCHHBIC

peakuun), NoJy4eHue U IpUMEHEHUE

3.4

OOHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHUCIOTHl. MypaBbHHAs U YKCYCHas
KUCJIOTBI: CTPOCHHUE, PU3NUECKUE U XUMUUECKUE CBOWCTBA (CBOICTBA, 00IIuMe IS
KJlacca KHUCJOT, peakius dTepudukanuu), TMOJIy4eHHEe U TMPUMEHEHHE.
CreapuHOBas U OJIEMHOBAsI KUCJIOTHl KaK MPEJCTABUTENN BBICIIUX KapOOHOBBIX

KUCJIOT. MBIJIa KaK COJIM BBICIITHNX Kap6OHOBI>IX KHCJIOT, UX MOIOIIECC ,I[Cf/iCTBPIG

3.5

Crnoxnble 2pHUpBI KaK MPOU3BOJHBIE KApOOHOBBIX KHCIOT. ['MIpONN3 CIIOKHBIX
a¢upos. XKupsl. ['maponns xupos. [Ipumenenne xupoB. bruomorndeckas poib

KHUPOB

3.6

YrieBoapl: cocTaB, KiIacCH(HUKAIUS YIIIEBOJAOB (MOHO-, TU- U TOJUCAXAPHUJIBI).
I'moko3a — mpocTedmii MOHOCaXapHJ: OCOOCHHOCTH CTPOEHHSI MOJIEKYJIb,
du3nueckre 1 XuMHUYECKUe CBOMCTBA (B3aumojeiictBue ¢ ruapokcuoM meau(ll),
OKHCJICHHE aMMMayHbIM pacTBOpoM okcuga cepebpa(l), BoccraHoBieHue,
Opo’KeHHE TJIOKO3bl), HaXO)KJIEHUE B NIPUPOJIE, NMPUMEHEHHE, Ouosornyeckas
ponb. @ortocunTe3. PpyKTO3a Kak N30MEP IUIIOKO3bl. Kpaxman u memnono3a Kak
npuponaHbeie noauMmepsl. CTpoeHHME Kpaxmajna M LeJUIrono3bl. Pusznyeckue H

XUMHUYECKHE CBOMCTBA KpaxMaJa (TUIpOin3, KaueCTBEHHAs! peaKlys C HOJI0OM)

A3oTconeprkale OpraHuyecKue CoeIMHEHUSI

4.1

AMUHOKHCIIOTHI KaK aM(OTEpHbIe OpraHWYecKne coenuHeHus. Pusnveckue u

XUMUYECKHE CBOMCTBA aMMHOKHCIOT (Ha MpuMepe riauiuHa). buomorunyeckoe




3HA4YCHHUEC aMHWHOKHCIIOT. HGHTI/I,Z[BI

4.2

benku Kkak npuUpOAHBIE BBICOKOMOJIEKYJISIpHbIE —coefuHeHus. llepBuuHas,
BTOpUYHAsI U TPETUYHAsl CTPYKTypa OesKoB. XMMHUYECKHE CBOICTBa OEJKOB:

TUIPOJIU3, ACHATYpAlUs, KAYCCTBCHHBIC PEaKIIMK HA OCITKA

BBICOKOMOIIEKYIISIpHBIE COCTUHEHUS

5.1

OCHOBHBIC IIOHATUS XUMHH BBICOKOMOJICKYJISIPHBIX COGHI/IHCHI/If/'II MOHOMCD,
MMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHDb ITOJIMMCPU3AIIUU, CPCAHAA MOJICKYJIApHAasA
Macca. OCHOBHBIE MCTOJbI CHHTC3a BBICOKOMOJICKYJISAPHBIX COC,Z[HHGHI/II;'I -

MMoJIMMEpHr3ansa U NOJIMKOHACHCAIUS
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SKCHepI/IMeHTaJIbHBIC MCTOJAblI H3YUCHHA BCIICCTB U HUX HpeBpaH_[eHI/Iﬁ .
O3HAKOMJICHUEC C O6p33LIaMI/I MNPUPOIHBIX 1 UCKYCCTBCHHBIX BOJIOKOH, IIaCTMAcCC,

Kay4yykoB. [loirydeHre CHHTETUUECKOr0 KaydyKa U pe3UHbI

11 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUA

1

TeopeTI/I‘ICCKI/Ie OCHOBBI XMMHH

1.1

XuMudeckuit s1eMeHT. AtoM. Snpo aToMa, M30TOMBL. DIIEKTPOHHAS 000JIOYKA.
DHepreTH4ecKue YpOoBHH, MOJAYPOBHU. ATOMHBIE OpOUTANH, S-, p-, d-DJIEMEHTHI.
Oco0eHHOCTH pacipeeNieHHsI JIEKTPOHOB 110 OPOUTAIISIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHAS KOH(UTYpAIUs aTOMOB

1.2

ITepuoanueckuii 3akoH u Ilepuoanueckas cucteMa XUMUYECKUX 3j1eMeHTOB [[. 1.
MenpneneeBa. CBs3b mNepUOAUYECKOTO 3akoHa U llepuogmveckoil cucTeMbl
xumuyeckux anemeHToB (.M. MenneneeBa ¢ COBpEMEHHOW TEOPHUEN CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTHM HW3MEHEHHMSI CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX MU MPOCTHIX M CJIOXHBIX BEIIECTB MO TPyHnaM U TMepUOiaM.

3HaucHUE NEPUOANYCCKOI'O 3aKOHA B Pa3BUTHUH HAYKH

1.3

Crpoenue BemecTBa. XHUMHUYECKass CBsI3b. Buabl XWMHUYECKOW  CBS3M
(koBajieHTHAsT HEMOJISIpHAs W TOJSpHAs, HWOHHAs, MeTaJndeckas). VIoHBI:
KaTHOHBI M aHUOHBI. MeXaHu3Mbl 00pa30BaHUs KOBAJICHTHOM XUMUYECKON CBSI3U

(oOMeHHBIN U TOHOPHO-aKIENTOPHBIN). BogopoaHas cBs3b

1.4

BanmenTHoCTb. :‘)J'ICKTPOOTpI/II_IaTCJ'IBHOCTB. CreneHb OKUCIICHUS

1.5

BemecTBa MOJIEKYJISIPHOIO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTBA. THIBI KPUCTALUIMYECKUX PEUIETOK. 3aBUCUMOCTH CBOWCTBA
BEILIECTB OT THIIA KPUCTAUIMYECKOW pemerku. [IoHdaTtne o aucrepcHbIX

cuctemax. VMICTMHHBIE M KOJJIOUIHBIC PaCTBOPLIL. MaccoBast J0lIsl BElIECTBa B




pacTtBope

1.6

Knaccudukanus HeopraHuueckux coeiuHeHnil. HomeHknatypa HeopraHu4eckux

BEIIECTB

1.7

XuMHYECKass  peaKLys. Knaccuduxarus XMMHMYECKMX  peakuuid B
HEOPraHMYECKON M OPraHN4YeCKOW XUMHUH. 3aKOH COXPAHEHHS MacChl BEILECTB,

3aKOH COXpaHCHHA U MMPEBPALICHUA SHCPIUU IIPU XUMHUYCCKUX PCAKIUAX

1.8

CKOpOCTb peaklny, €€ 3aBUCUMOCTh OT PA3ITUYHBIX (PAKTOPOB

1.9

O6paTI/IMBIe pCaKkmuu. XHUMHUYECKOE paBHOBECHC. q)aKTOpLI, BJIMAKOIIUEC Ha

cocTosiHAE XuMu4eckoro papHosecus. [Ipunmun Jle [larense

1.10

QHCKTpOHHTI/I‘{eCKaH JUucconuanus. CunbHbIC M cla0bie OJICKTPOJIUTHI. Cpe;[a
BOJHBIX paCTBOPOB BCUICCTB: KUCJIa4, HCﬁTpaHLHaH, menoyHas. Peakiuy HOHHOTo

oOMmeHa

1.11

OKHMCIUTENIHFHO-BOCCTAHOBUTEILHBIE pCaKknu

HeOpFaHI/I‘IeCKaﬂ XHUMUA

2.1

Hewmeramnsl. [lonoxkenne HemetamwioB B [lepuoanyueckoil cucteMe XMMUYECKUX
sanemenToB J[.M. MenzaeneeBa U OCOOEHHOCTH CTpOEHUS aTOMOB. Dusnyeckue
CBOMCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIIOB (Ha MpUMEpE KUCIOpoa, CEpHI,

docdopa u yrieposa)

22

XWMHUYECKHE CBOWCTBA BaXXHEUIIUX HEMETA/UIOB (TajoreHOB, CEphl, a30Ta,
dochopa, yrmepoga W KpEeMHHUS) W HX  COCOUHCHHHA  (OKCHJIOB,
KHCJIOPOJICOIEP)KAIUX KUCIIOT, BOAOPOAHBIX coenuHeHuil). [lpumenenue

BaXKHEHMIIINX HEMETAIIOB U X COETUHEHUIN

23

Mertamnel. Ilonoxxkenne MetawwioB B Ilepuoanueckoil cucteMe XUMHUYECKHX
anemenToB J.M. MenzneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000I0YEK
aToMoB MeTayuioB. O0mue ¢pusnveckrue cBoWcTBa MeTayIoB. CIuiaBbl METaJLIOB.

DNEKTPOXUMHUUECKUN PsiJi HATIPSKEHUI METaJJIOB

24

XWUMHYECKHUE CBOMCTBA BAXKHEUIIUX METAJIOB (HATPHM, KW, KaJIbIIHMH,
MarHui, aJllOMUHUH, [IUHK, XpOM, JKeJe30, Meb) U UX coeauHeHun. OOme

crocoObl NOyuYeHus: MeTaJu1oB. [IpruMeHeHne MeTaioB B ObITY U TEXHHUKE

2.5

I'eneTmueckas CBSI3b HCOPTraHNYCCKUX BCHICCTB, NPUHAMICKAIIUX K PA3JTINYHBIM

Kj1accaM

XUMHS U )KU3HD

3.1

Ponb xuMuu B 00€CHEYEHUM 3KOJOTUYECKOW, SHEPreTUYEeCKOW W THIIEBOM
0€301acHOCTH, Pa3BUTUU MeAUIUHBL. [IoHSATHE O HAyYHBIX METO/ax MMO3HAHUS

BCIICCTB U XUMHUYCCKUX peaKuHﬁ

32

[IpencraBnenus 06 OOIMIMX HAYYHBIX MPUHIUMIAX MPOMBIIUICHHOTO MOIYYESHUS




BOXHEHIIMX BemecTB. YeloBeK B MUpPE BEHIECTB U MATEPHAIOB: Ba)KHEUIIIHME
CTPOUTCJIBHBIC MATCPUAJIbl, KOHCTPYKIHMOHHBIC MaTCpHajibl, KpaCKH, CTCKJIO,
KepaMHKa, MaTepuaibl IS 3JIEKTPOHMKH, HAaHOMAaTepHuasbl, OpraHUYECKUe M

MUHEpPAJIbHBIE Y0OpEeHUs

33

XuMusi W 300pOBbE UEJIOBEKa: MpaBWiia HCIOJIb30BAaHUS JIEKAPCTBEHHBIX
[penapaToB, MpaBuia 6€30MacHOr0 CIOJIb30BaHuUs IPENapaToB ObITOBOM XUMUU

B TIOBCETHEBHOM JKU3HU




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YHEHUKA

3. T'abpuensa O.C., OctpoymoB WN.I'., CnankoB C.A. YueOGnuk mns 10 xmacco. M.:
IIpoceenieHue.

4. Taopuensu O.C., Octpoymos WN.I'., Cnagkos C.A. VueOnuk s 11xmaccos. M.:

[IpocBenienue.

METOANYECKHUE MATEPHUAJIBI IJIS1 YAUTEJIA

1. O.C.I'abpuensH, ['.I".JIpicoBa «Xumusa Metoanueckoe nocodue — 6a30Bblii ypOBEHBY - M.:
Hpoda 2022 rog.

2. 0.C.I'abpuensn, U.I.OctpoymoB, «O01mast XMMHUs B TeCTaX, 3aJa4ax, ynpaxxHeHusx. 11
knacce» — M.: llpoda, 2023 rox.

3. O.C.I'abpuensu, [1.H.bepe3kun, A.A.YmakoBa «Xumus 11 knacc: Kontpoiababie u
MIPOBEPOUYHBIE PabOTH K yueOHUKY». — M.: [lpoda, 2021 r.

4. O.C.I'abpuensn, I'.I".JIeicoBa, A.I'.BBenenckas «Xumus 11 knacc: HactonpHas kHura 11s
yuaurensi». Yacts 1 — M.: JIpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HactonbHas KHUTA U1
yuutens». Yacts 2 — M.: [Ipoda, 2022 roa.

6. O.C.I'abpuensn, I1.B.Pemeros, U.I".OctpoymoBa «3aaun o XMMHHU U CIIOCOOBI UX
pemenus» - M.: «/Ipodar, 2021rox.

7. B.I'. leancoBa «Xumus 11 knace noypounsie ransl o yueonuky O.C.I'abpuensna,
I'.I".JIpicoBoit» - Boarorpag» Yuurens 2018roz.

8. M.A.Psa6oBa, Y.}O.Hesckas, P.B.JIunko «Tecthl mo xumuw 11 knacey, - M.: Dk3aMeH,
2019r.

9.9. O.C.I'abpuensn, N.I'.OctpoymoB « XUMHUYECKHI SKCTIEpUMEHT B 1mkoJie 11 kiacey; - M.
Hpoda. 2019 rog.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETH

HUHTEPHET

http://www.chemnet.ru I'azera « XumMust» u cailT Ui yuutens «5 uay Ha ypoK XUMUK
http://him.1september.ru Exunas xosekmus L{IOP: IIpenmerHas KomaeKuus « XUMHsI
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHBIE SKCIIEPUMEHTHI:
xumust. Komnekus Poccuiickoro o6meo0pa3zoBaTeasHOTO TopTajia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://wwwalhimik.ru  Bcepoccuiickas onmuMIaa MKOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranudeckas XuMusi: SJIEKTPOHHBIN yUeOHUK JIJIsl CPEAHEN IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: AIEKTPOHHBIN yUeOHUK
http://wwwhemi.nsu.ru ~ OTKpBITBIH KOJIEIK: XUMUS

http://www.chemistry.ru JluctaHiirioHHas OJIMMITHAA IO XUMUU: TEJIEKOMMYHHUKAIIMOHHBIN
00pa30BaTeNbHbIA MPOEKT



http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://wwwalhimik.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://wwwhemi.nsu.ru/
http://www.chemistry.ru/




		2025-09-20T19:23:31+0400
	00d59d25dea581e006  
	Хмелева Марина Николаевна 




