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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpelHero ooOiiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepasibHONM  00pa30BaTENbHOW MPOrpaMMbl CpPEIHEro o00IIero o0pa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenoiaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3auusax Poccuiickoi
®denepauuy, peaqu3yONIMX OCHOBHBIE O00pa30BaTENIbHbIE MPOrPAMMBI, H
OCHOBHBIX TnoNOXeHu «Crtparerun pa3BUTHS BocnUTaHus B Pocculickoil
@enepanun Ha nepuon o 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOwiel crpateruy 00y4eHus, BOCIUTAHUS U Pa3BUTUSL OOYYAIOIINXCS CPEACTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBHIIN
koHnentyanbabie ToyioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
COJEpKaHUs, pe3ylbTaToOB OOyuYeHUs U TpPeOOBAHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, MOJIy4aeMOoe BBIITYCKHUKAMHU
00111e00pa30BaTEeIbHON OpraHu3alluM, SBISAETCS HEOThEMJIEMOM YacThlO UX
oOpazoBaHHOCTH. OHO CIYXHUT 3aBEpUIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIECH KyIbTYpHI
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyuyaroluxcs Ha YpOBHE CpPEAHEro 00IIero oOpa3oBaHus CPEACTBAMU Yy4eOHOTO
npeaMera «XUMHUS», COJIep)KaHUE M TOCTPOCHHE KOTOPOro ONpenesieHbl B
nporpaMme N0 XMMUU C Y4E€TOM CHEUU(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
NO3HAaHUM TIPUPOABI U B MaTepUaIbHOW KHU3HU OOIIECTBAa, a TaKXe C Y4ETOM
o0mMX 1enell M NPUHILUIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaepanuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO POJb B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUM HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJaJa B (JOPMUPOBAHKE PALMOHAIBHOTO HAyYHOTO MBIILICHUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUS 00 OKpPY)KAIOIIeM MHpPE Kak O €IUHCTBE
IPUPOABLI M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOIIEr0 MHPA, OCO3HAHUS B3aWMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.

TecHO B3aMMOJENCTBYS C APYITMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HU KaXJI0ro wieHa oOmectBa. CoOBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJiEHA Ha pEIICHUE
rII00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHUUIIAMUA CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIEKYIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOAUMYI0 UM JJis  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COIMyMa, IPOJIOJHKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomuMu — nipeAMeTa  «XUMHsS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera 00ecnedYrBaeT BO3MOYKHOCTh PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpPTraHU4YecKas XUMHsS» cPOopMHUpOBaHa B MporpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCMYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
OpeJCcTaBlIeHUd O cTpoeHuH BemecTB. CBefeHHs 00 H3y4yaeMbIXx B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHH — OT YIJIEBOJOPOJIOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHMueckod XUMHM MOJYYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MIPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN PEaKIIHUH.

[lox HOBBIM yrjaoM 3peHHUss B TMpeaMeTe «XuUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUs
TEOPETUUYECKU MaTepuan ¢ (PaKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUS» O00YyJaromuMCsl TMPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE



NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKHUX IMO3UIINM,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIMM 3TOro 3akoHa — OT
o0o011aromIel 10 00BACHSIONICH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHCHHM, a TAKXKE O XUMUUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JomnoyiHgercs B Kypcax 10 u 11 ximaccoB
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYPOJIOTHYECKUA U TMPUKIAIHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHUIO B3aUMOCBS3M XHUMHH C
JIPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B TMO3HABATEIHLHON W TMPAKTHUCCKOU
NEATETLHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHUIO YBAKECHHS K IMPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XHUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCSA B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0emMax, CBSI3aHHBIX C XUMHEH, KPUTHYCCKA OCMBICINBATh WHGOPMAIUIO U
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pENIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/lad. B 1ien1oM cojepxanue yueOHOro
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHrue y OOydYarOMIMXCSI MHPOBO33PEHUYECKONW OCHOBBI Ui TMOHUMAaHUS
bunocohckux MACH, TaKUX KaK: MaTepUAIbHOE €IWHCTBO HEOPTAaHHMUYECKOTO H
OpPTraHUYECKOTO MHpa, OOYCIIOBIECHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM W
CTpPOEHHEM, TI03HABAEMOCTb TMPUPOJHBIX SIBICHUNA MyTEM OKCIEpPUMEHTa W
pelieHus MPOTHUBOPEYUN MEXJIYy HOBBIMH (akTaMu H  TCOPETUYECKUMHU
MPEANOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU 3KOJOTHUECKUX TpoOIeM, a
Takke Mpo0JIeM COepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPHSI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLUATU3AIMH
OOy4YaromMXCcsl TPUHATHIE MPOrPaMMON IO XHUMHUU TOJXOJbI K OIPEACICHUIO
COIepKaHUS H TIOCTPOSHHUS TIpeAMeTa MPEeaycCMaTpuBalOT  (HOPMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: peHICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku nHGOpMAIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIIEOBATEIIbCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH ONPEACIICHUN
COJIeP KATEIIbHON XapaKTePUCTUKH IIeJIed W3Y4YeHHUsS TpeaMeTa HarmpaBiIeHHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHWS, MPAKTHYECKOU
JEATEILHOCTH YeJOBeKa M KaK OJTHOTO M3 KOMIIOHEHTOB MHUPOBOHM KyNIbTypbhl. C



METOJMYECKOW TOYKH 3PEHUSl TaKOM MOJXO0J K ONPENENICHUIO LeNed U3yYeHUs
MpeMEeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.

CorynacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJISIMU U3Y4YEHHUS IpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (opMupoBaHue cHUCTEMbl XHMHUYECKMX 3HAHUW Kak  BaKHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMUH,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHUE M TMOHHUMAHHME CYIIHOCTHU JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHE C HCTOpUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opMHpoOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMHYECKHX pEaKiui, HEOOXOJUMBIX IS MPUOOpPETCHHUS
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOM U MOBCEAHEBHOM KU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB IE€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TMpaBUII
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, copeprxaTenibHas XapaKTepUCTHKA IIeJIel U 3a7a4 U3y4eHUs
npeaMeTa B IporpaMMe 1o XMMUM YTOYHEHAa U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
OpErnoJAaBaHUM XUMUU B OOJbIIeld CTemeHH OTHAATCA  MPEeArnovYTeHHE
NPAKTHUYECKOH KOMIIOHEHTE COJAEp)KaHUs OOydYeHHUs, OPHEHTHPOBAHHON Ha
HOJIFOTOBKY BBITYCKHUKA 00111€00pa30BaTeNIbHON OpraHM3ally, BJIaJCIOIIEro He
HAa0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHHUSIMH aKTUBHOTO TOJIYYCHUS 3HAHUN W MPUMEHEHHS WX B PEATBbHOMN KU3HU
JUTSL PEIICHUS TPAKTUYECKHUX 3a71ad.

B cBs3u ¢ 3TUM mnpu U3y4YeHMH TMpeaMeTa «XUMHs» JTOMHHHUpPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKUE LENH U 33J]a4H, KaK:

ajanTtanus 0O0y4arolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAOILErOCS MHpA,
dbopMupoBaHHEe  WHTEIUICKTYyaqbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dbopMupoBaHre y OOyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIINI), UMEIONINX YHUBEPCATbHOE 3HAYeHWE Ui Pa3Id4YHBIX BUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOJUMBIX I TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe I OLEHKH C MO3UIUN



DKOJIOTUYECKON OE30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHYECKHX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MMPUPOIAHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CITIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUU C )KH3HEHHBIMH MTOTPEOHOCTSIMHU, UCIIOIH30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA IMOMCKA U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

(dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU ITUTAHUPOBAHWU W TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XWUMHUHU, €€ BAXKHOW PONM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMOHATBHOTO MPUPOIOTIONB30BaHNs, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOUIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe NPHUOOPETEHHS OIbITa
WCIIOJIb30BAHUSI TOJYYEHHBIX 3HAHUW I TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBSI3aHHBIX C XUMUYCCKUMU SBIICHUSIMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUSI TPEAMET «XHUMHUSI»
0a30BOT0 YpOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMEThBD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, Ha 0a30BOM YPOBHE
cpeaHero obmiero odpazoBaHusi, cocTaBisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHH

[IpenMeTr opraHMYecKOl XUMHUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
MOJYYEHUH HOBBIX BEIIECTB M MATEPHUAIOB. T€OpUs CTPOEHUS OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TONI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpraHWYECKUX BeIEeCTB. ['omMonorus, wn3omepus. XHMHYECKass CBA3b B
OpPTraHUYECKUX COCTMHEHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[TpencraBienue o kiaccU(pUKaluu opraHudeckux BemiectB. HomeHkiatypa
OpraHMYECKUX COCJUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BAKHEMIIMX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl HM3y4YEHHUS BELIECTB W HMX IPEBPAILCHHM:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKHUX BEUIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE WU
ONMCAHNE JEMOHCTPAIIMOHHBIX ONBITOB IO MPEBPAILEHUI0 OPraHUYECKUX BEILIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, O0YTJIMBaHUE U TOPEHUE).

Yriesoaopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTHUYECKMH psa. MeraH W 3TaH —
OpocTeilline NPEACTaBUTENN aJKaHOB: (PU3WYECKUE U XHMUYECKHE CBOMCTBA
(peakiuu 3amMelieHus] U TOPEHUs), HAXOXXIEHUE B TMPUPOJE, MOJIYyYEHUE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTUYECKHUI psil. DTUIIEH U IPOIUJIEH —
OpocTeiiliie NPEACTaBUTENN AaJKEHOB: (PU3WYECKHE W XHMHUYECKHME CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPHU3ALINH ), TOTyYEeHUE U TPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merwiOyranueH-1,3: cTpoeHue, BaKHeWIIne
XUMHUYECKHE CBOMCTBA (peakiusi nojaumepusanuu). [lonydyeHne CHHTETHUECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIICH
— TMPOCTEHIIMIA TpPeICTaBUTENb AJIKHMHOB: COCTaB, CTpOEHHE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKLMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apensl. benzon: cocraB, crpoeHue, QpU3NYECKUE U XUMHYECKHE CBOWCTBA
(peakiuu rajJjoreHMpOBaHUSI U HUTPOBAHUS), MOJIYYEHUE U MPUMEHEHue. Tomyon:
cocmae, cmpoeHue, ¢uauueckue U  Xumuueckue  ceoucmea  (peakyuu
2aN02eHUPOBAHUsSL U HUMPOBAHUS), NONYYeHue u npumereHue. TOKCUYHOCTb



apeHoB. ['eHeTMuYeckas CBs3b MEXIYy YIVIEBOJOPOAAMH, NPUHAICKAIMUMHA K
Pa3INYHBIM KJIACCAM.

[IpupogHbple HMCTOYHUKH YIVIEBOXOPOAOB. IIpupomHblii ra3 W IOIyTHBIE
HepTsaHbie Ta3bl. Hedth m e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPErOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), Tupoau3. IIpomyKTel
nepepaboTku He(pTH, UX NIPUMEHEHHE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEpUMEHTAIBHBIE METOAbl HM3YYEHHsS] BEIIECTB M HUX IPEBPAILCHHIA:
O3HAKOMJIEHME C oOpa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MoIEIHpOBAHUE  MOJIEKYJ  YIJIEBOJAOPOAOB U
raJIOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOThHI: MOJyYEHHUE ITHIIEHA
Y U3YYEHUE €T0 CBOMCTB.

Pacuérnblie 3anaun.

Bbluncienyss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O00BEMA,
KOJIMYECTBA MCXOJHOI0 BEUIECTBA WIM NPOAYKTA PEAaKUUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiue opranuyeckue CoOeJUHECHUS

[IpenenpHple OQHOATOMHBIE CHHUPTHL. METaHON MW OJTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWd C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /lelicTBHE METaHOJIa U ATAHOJIA HA OPraHU3M YEJI0BEKaA.

MHoroaroMHsle  CIMPTHL. OJTWICHIJMKOJIb W  TIIMIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO ULIEJIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peaklus Ha MHOIrOaToOMHbIe crnupThl). JleiicTBue Ha
opraHusM 4yenoseka. [I[puMmeHenue riamnepusa u STUICHTJIUKOJIA.

deHom: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenue denouna.

Anpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHHI:  CTPOECHUE,
duznyeckue U XMMHUYECKHE CBOICTBa (peaklMM OKHCIEHUS W BOCCTAHOBJICHUS,
KAuECTBEHHbIE PEAKLIMN ), IOJYyYEHUE U IPUMEHEHUE.

ONHOOCHOBHBIE TIpelieibHbIE KapOOHOBBIE KHUCIOTHl. MypaBbUHas U
YKCYCHasi KHCIJIOTBI: CTpO€HHE, (PU3NYECKHe U XMMHUYECKHE CBOMCTBa (CBOICTBA,
oOuue AJid Kiacca KUCIOT, peakuus 3TepruuKaiim), moayyeHue u NpuMeHEHHeE.
CreapuHOBasi U OJEMHOBas KUCJIOThl KakK MPEIACTABUTENIN BBICIIUX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBUE.

CnoxxHble 3(QUpbl KakK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uiaponus
cinoxHbIX 3¢upoB. XKupsel. 'naponaus xupos. [Ipumenenue xupos. buosornueckas

POJIb )KUPOB.



VYrneBonpl: coctaB, kjiaccuuUKaluUs ~ yrieBojoB  (MOHO-, JU- U
noyiucaxapubl). ['oko3a — nmpocTelimumii MoHOcaxapul: 0COOEHHOCTU CTPOECHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJECUCTBHE C
ruapokcuaom Meau(ll), okmcinenne amMMuavYHBIM pacTBOpoM okcuma cepeopa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, NMPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u memnono3a Kak npupojHbie nonumepbl. CTpoeHue kpaxmana U
Heunono3bl. PU3MYECKHE W XHMHYECKHE CBOMCTBAa Kpaxmajia (THAPOJIH3,
KAueCTBEHHAs PEAKIUs C HOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
MpOBE/ICHUE, HAONIOJICHHE U OMHMCAHHE JEMOHCTPAI[MOHHBIX OMNBITOB: TOPEHHUE
CIIUPTOB, KAUYE€CTBEHHBIC PEAKIIMM OJHOATOMHBIX CIHUPTOB (OKUCICHHE 3TaHOJa
okcusmoM Mmenu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOACHCTBHUE TJIUIEPUHA C
rugpokcuom meau(ll)), anpaeruioB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcumom wmemu(ll), B3laumopeicTBHE Kpaxmalia € HOJIOM),
MIPOBE/ICHHE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnbie 3agaun.

Bbluncienuss 1Mo YpaBHEHHMIO XHWMHUYECKOM peakuuu (Macchl, O0O0BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOJYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 MCXOJIHBIX BEIIECTB WM MTPOYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4ecKue COeIMHEHHUS.

AMMWHOKHUCIIOTHI Kak aM(OTEpHbIE OpraHuuecKkrue coeAuHeHus. Du3ndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTunl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coeanHeHus. llepBuuHas,
BTOpPUYHA M TPETHUYHAs CTPYKTypa OenkoB. XMMHYECKHE CBOWCTBA OECJIKOB:
TUIPOJIN3, IEHATYpALMs], KAYECTBEHHbIE PEAKIIMHU HA OEJIKU.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYECHUS BEIIECTB U MX IMPEBpaIlCHUI:
HAOJIOICHUE U OMKMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpaIusi OEITKOB MPH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJIeKyJISIPHBbIE COeINHEHNS

OCHOBHBIC TOHSTUS XMMUU BBICOKOMOJICKYJIIPHBIX COEAMHEHUN: MOHOMeEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3ALUU, CPEAHSS MOJICKYJIApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHEHCALIHSL.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
O3HAaKOMJIEHUE C 0o0Opa3liaMy MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIAaCTMACC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.



Peanuzanust MexXnpenMeTHbIX CBsI3el MPU U3YYEHUU OPTaHUYECKON XMMHU B
10 xjacce oCyIIECTBISIETCA Yepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAYYHBIX MOHATUH, TaK U MOHATHUH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OO1ue ecTecTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHUE, HAYYHBIA (PaKT, THIIOTE3A,
3aKOH, TEOpHSs, aHAIW3, CUHTE3, Kiaccu(uKanus, MepruoJUUHOCTh, HAOIIOIEHHE,
U3MEpEeHue, SKCIIEPUMEHT, MOJICIIUPOBAHUE.

®dusuka: wmaTepusi, DSHEprus, Macca, aroM, OJJIEKTPOH, MOJEKYa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TElIO, OOBEM, arperaTHoe COCTOSHUE
BEIIEeCTBa, (PU3NMUECKUE BETUUUHBI U SMHUIIBI X U3MEPEHHUSL.

buonorusi: kierka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpPraHU3ME,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BellecTBa (O€NKH, YIJIEBOJBI, KUPBHI,
(epMEHTHI).

['eorpadusi: MuHEpabl, TOPHBIE TTOPOJIbI, TIOJE3HBIE HUCKOMAaeMble, TOIUIHBO,
PECYpPCBHI.

TexHoyorus: MNHUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAIBHOIO IHTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTepuaibl U3
UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAS
000J109Ka. DHEPreTHUECKUE YPOBHHM, MOAYPOBHH. ATOMHBIE opOuTanu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpenesieHusl dJEKTPOHOB M0 OpOUTAIIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAO0B. DINEKTPOHHAS KOH(PUTYpAIUs AaTOMOB.

[lepnognueckuil 3akoH U Ilepuoanyeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NEPUOANYECKOTO 3aKkoHA U [lepmoamyeckoil CucTeMsl
xumudeckux aneMmeHToB . M. MeHaeneeBa ¢ COBpEMEHHOU TEOPUEW CTPOEHUS
aTOMOB. 3aKOHOMEpPHOCTH HM3MEHEHUSI CBOMCTB XHWMHYECKHUX DJIEMEHTOB U
o0pa3yeMbIX HMMHU TMPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M TepuojaaM.
3HaYCHUE IEPUOINUECKOr0 3aKOHA B PA3BUTHUH HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKash CBs3b. BHABI XHMHYECKOW CBS3U
(KOBaJICHTHasi HEMOJISIpHAs W TOJISIpHAsl, MOHHAs, MeTajuindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBS3UM (OOMEHHBIM U JIOHOPHO-
akienTopHelil). BomopoaHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. MMoHbI: KAaTHOHBI U aHUOHBI.



BemectBa MOJEKYJSIPHOTO M HEMOJIEKYJSIDHOTO  CTPOEHUA.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTAINYECKON PEIETKH.

[lonaTne O nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBa B paCTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHECHHM. Homenkiatypa
HEOPTraHWYECKUX BEUIECTB. ['eHeTudeckas CBsI3b HEOPraHWYECKHUX BELIECTB,
MIPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.

Xumnyeckass —peakuus. Krnaccupukanus  XUMHUECKMX — peaknuid B
HEOPTraHWYECKON M OPraHnYecKOM XHMHH. 3aKOH COXPAaHEHHsI MacChl BELIECTB,
3aKOH COXPAHEHMsI U IIPEBPALICHUS DHEPTUU IIPU XUMUYECKUX PEAKLIUAX.

CKopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iIuyHbIX (pakTopoB. OOpaTHMble
peakiuu. XUMHYECKOE paBHOBecre. DaKTOpbl, BIMSIOMIAE HA COCTOSHUE
xuMH4deckoro paBHoBecus. [Ipunnunn Jle [latense.

OnexTponutryeckas auccouuanus. CuiabHble U cinalble 31eKTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILECTB: KUCJasA, HEUTpaIbHas, EJI0YHAs.

OKHCIINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIMH.

OKCIIEpUMEHTAIBHBIE METOJBl M3YyYEHHUS BEHIECTB M MX IIPEBpALCHUM:
neMoHcTpauus Tadimn «llepuonnueckas cucreMa XuMHYecKux 3neMeHToB [l U.
MenneneeBay, M3ydeHHE MOJeENeH KPUCTAIUIMUECKUX PEIIETOK, HaONIOJEHHUE U
OINKCaHUE JEMOHCTPALIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3jiokeHUE NepoKCUIa
BOJOPOJIa B MPUCYTCTBUU KaTaJau3aToOpa, ONPEIEICHUE CPEBl PACTBOPOB BELIECTB
C TMOMOUIbIO YHHMBEPCAIBHOIO HWHIUKATOPA, PEaKUMH HOHHOrO oOMeHa),
MIPOBEICHUE NMPAKTUYECKON paboThl «BiausHue pa3inyHbIX (PAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM».

Pacuérnble 3anaun.

Pacuérel 10 ypaBHEHMSM XUMHYECKMX pEaKUUMid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUETHI, PACUETHI C MCIIOIB30BAHUEM ITOHATHS «MACCOBAs
JIOJIs BEILLIECTBAY.

Heoprannuyeckasi xumus

Hemerannel. Ilomoxkenne HemetaiuioB B Ilepuoamueckon  cucreme
xumuueckux sneMeHtoB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®du3nyeckre CBOICTBA HEMETAJUIOB. AJUIOTPOINHUS HEMETAUIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIMX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
docdhopa, yrimepoma U KpeMHHMs)) M MX  COCOUHEHUUA  (OKCHIOB,
KHCIIOPOJCOIEpPKAIINUX KUCIOT, BOJOPOAHBIX COCTUHEHUN).

IIprumeHeHne BaXKHENUIINX HEMETAIUIOB U UX COCAUHEHUM.



Merambl. [lonoxenne meraioB B [lepuonnyeckor cucTteMe XHMHUYECKUX
anemenToB JI. V1. MenneneeBa. OCOOCHHOCTH CTPOCHUS AJICKTPOHHBIX 000JIOYEK
aToMoB MeTajioB. O0mue ¢gusndeckue cBoiicTBa MeTaiioB. CIUiaBbl METaJIOB.
DNEeKTPOXUMHUUYECKHUI psAJl HAPSHKEHUI METAILIIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAJUIOB (HATPUM, Kaliuil, KaJbIUH,
MarHuu, alfOMUHUN, IIUHK, XPOM, KeJI€30, MEJIb) U UX COCTMHEHUH.

OO6mue crmocoObl MOJy4YeHUs MeTauioB. IIpuMeHeHne MeTallioB B OBITY U
TEXHHUKE.

OKCIIEpUMEHTAIbHBIE METOJbl H3YyYEHHS BEIIECTB M HX MpEeBpallCHUM:
U3y4YCHUE KOJUIEKINH «MeTaulbl M CIUIaBbl», 0OpPa3I[OB HEMETAJLIOB, PEIICHUE
AKCTIIEPUMEHTAJBHBIX 3a/1a4, HAONIOJCHHWE M OIHCAHHWE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHUHHUS C pacTBOpaMu
KHUCJIOT U LIEJI0YeH, KAYECTBEHHBIC PEAKIIMU Ha KATUOHBI METAJUIOB).

Pacuétnbie 3ana4u.

Pacuérpl mMaccel BeliecTBa WM 00BbEMA ra3oB IO M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WIM O0BEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB,
pacuétbl Macchl (00bEMA, KOJTMYECTBA BEIIECTBA) MPOIYKTOB PEAKIIMH, €CIIH OJTHO
13 BEILIECTB UMEECT MPUMECH.

XuMHUSI U )KM3Hb

Ponp xuMum B oOecrieyeHUHM 3KOJOTHYECKOM, SHEPreTHUYECKON U IHILECBOM
0€30MacHOCTH, Pa3BUTUM MEAUIMHBL. [loHATHE O HAyYHBIX METOJaX ITO3HAHMS
BEIIECTB U XUMUYECKUX PEAKLIHH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX  [POMBIILICHHOTO
MOJyYECHUS Ba)KHEHIINX BEIIECTB.

YenoBek B MHUPE BEUIECTB W MAaTEPHUATIOB: BAKHEUIINE CTPOUTEIIHHBIC
MaTepuaiabl, KOHCTPYKIIMOHHBIE MAaTEpUAJIbl, KpPAaCKH, CTEKJIO, KEpaMHuKa,
MaTepuasbl JJs 3JIEKTPOHUKH, HAHOMATECPUAIbl, OPTAHUYECKUE U MHUHEPAJbHbBIC
yaoOpeHus.

XuMHusA U 340pPOBbE YEJIOBEKA: IMpaBWia MCIOJb30BAHUSA JIEKAPCTBEHHBIX
mpernapaToB, MpaBuia OE30MaCHOTO WCIIOIb30BaHUS MpenapaToB OBITOBOM XMMHUU
B ITIOBCEIHEBHOM JKU3HH.

MexnpenMeTHbIE CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MpU  HW3YyYEHUHM oOmed
HEOpraHn4eckori xuMuM B 11 Kilacce oCyIEeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK W TOHATUN, SIBISIONIAXCS
CHUCTEMHBIMHM JIJISI OTACJIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, KiacCu(puKaius, TMepUOJUIHOCTh, HAOIIOCHUE,
AKCIIEPUMEHT, MOJICJIUPOBAHUE, U3MEPEHUE, SIBIICHUE.



dusnka: marepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
W30TOII, PAJHOAKTHBHOCTh, MOJICKYJIa, JHEPTETUIECKUN YPOBEHbB, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIIeCTBa, (PU3NYECKUE BEIMYMHBI U CIUHHIIBI UX
U3MEpPEHUsi, CKOPOCTb.

buonorusi: kinerka, oOpraHu3M, OJKOCHCTeMa, Ouocdepa, Makpo- H
MHKPO3JIEMEHTHI, BATAMUHBI, 0OOMEH BEIIECTB B OPTaHU3ME.

[eorpadusi: MUHEpaNbl, TOPHBIC MOPOIbI, TTOJIE3HBIE UCKOMIAEMBbIE, TOIUIUBO,
pecypchl.

TexHONOTHSI: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJUTypPIHsl, POU3BOACTBO
CTPOUTENIBHBIX MAaTEPUAIOB, CEIbCKOXO3SIWCTBEHHOE IPOU3BOJICTBO, MHINEBAs
IPOMBINUICHHOCTh,  (papMaleBTHYECKass  IPOMBIIUICHHOCTh,  MPOU3BOJCTBO
KOCMETHYECKHX IIPenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pHAaJIOB,
AIIEKTPOHHASI TPOMBIIUIECHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOMIMMHUCSL TPOTPAMM CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METamnpeIMETHBIM H  TpeaMeTHbIM). HaydHo-meTomuveckol OCHOBOM  AJis
pa3paboTKU IJIAaHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOILEro
o0pa30BaHMsl SIBIAETCS CUCTEMHO-AESITEIbHOCTHBIHN MOAXOI.

B cooTBeTcTBUM € CHCTEMHO-ACSITEIBHOCTHBIM TOJIXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTaTOB OCBOEHUS NpeaMeTa «XHUMHUsS» Ha YPOBHE CPEIHEro
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HaHUE OO0YYAIOUIMMHCS POCCUMCKONW TIpa)KTaHCKOM HMIECHTUYHOCTH —
TOTOBHOCTHU K CAMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIIPEIEICHHUIO;

HAJIMYUE MOTUBAIIUU K O0yUCHHUIO;

I[EJICHAIIPABICHHOE Pa3BUTHE BHYTPCHHHUX yOEXKICHUN JTHYHOCTH HAa OCHOBE
KJIIOUYEBBIX [IEHHOCTEH M UCTOPUYECKUX Tpaaului 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
JESTEIIbHOCTH IIEHHOCTHO-CMBICIIOBBIMA YCTAaHOBKAMH, MPHUCYIIUMH I[€I0CTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHUs;

HAJIMYUE TMPABOCO3HAHUS SKOJIOTHUECKON KyJIbTYPBl U CIIOCOOHOCTH CTaBUTH
LEJU U CTPOUTDH KU3HEHHBIE IIJIaHbI.

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHMS IpeaMeTa «XHUMHsD) JOCTHUTaloTCsi B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIHHOW [EATEIHHOCTH B COOTBETCTBHH C
TYMaHUCTHYECKUMH, COIIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH 1IEHHOCTSIMU
U WJeaJlaMH POCCHICKOro Tpa)<IaHCKOro OOIIEeCTBAa, MPUHATHIMH B OOIIECTBE
HOpMaMu U TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOIIO3HAHUS, CAMOPAa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
00y4Jarommxcs.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS TMpeaAMeTa «XHUMHS» OTPaKaroT
C()OPMUPOBAHHOCTh OIBITA TO3HABATEIBHOM W TNPAKTUYECKOM JEATEeIbHOCTH
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YJaCTH:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HaHUs 00YJArOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MPaB U 00sI3aHHOCTEH,
YBa)XEHUS K 3aKOHY U MPABONOPSIKY;

OpEJICTaBICHUS O COIMAJbHBIX HOPMax M TpPaBWIaX MEXKIMYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIIBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HAMEPEHHS, JIOTHKY W
apTyMEHTHI IPYTUX IPU aHAIHU3E PAa3IUYHBIX BUJIOB YIEOHOH 1EATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOpPUECTBA B OOJACTH TEOPHUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IMOUCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e UH(QOpMaLMU O MEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOM OTE€YECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMUSI, 3TUYECKOTO NTOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUM 3TUX
MOCTYIIKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHUS LEHHOCTEeH 370poBoro U Oe3omacHoro oOpa3a KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWJI 0e30MmacHOro OOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TNPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIUX 30POBBIO U KU3HHU JIOCH;

OCO3HAHUSI TOCJIEICTBUN W HEMPHUATHUS BPEAHBIX MPUBBIUEK (YMOTpEOICHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTH€ B PEIICHUM NPAKTUYECKUX 3a/aay
COI[MAJIbHOM HAIPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccuil pa3inyHoro pojaa, B TOM
YHCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUM M0 XUMUU;

YBaXEHUS K TPYNY, JIOASIM TpyJAa U pe3yibTaTaM TPYyAOBOU JeATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oyaymied mpodeccuu W peanu3anud COOCTBEHHBIX >KH3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) K0JI0TrN4eCKOr0 BOCIIMTAHUSA:

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHUMAaHUsl TJIOOAIBHOTO XapakKTepa SKOJOTUYECKUX NPOOJIEM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUWA, NPUHOCAIIUX BpEl OKpYKAOLIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEVCTBUN U MPEAOTBpAIATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTHYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHON
MPaKTUKE, CIIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJOTHHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJbI U 4YeJIOBEKa, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TYMaHUCTUYECKOW HAMpaBICHHOCTH W BaXXHOM poOJd B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, pEHICHUU TI00adbHBIX TPOOIeM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOU, MUILIEBON U
HKOJIOTUYECKON OE€30MacHOCTH, B PA3BUTUM MEIMIIMHBI, 00CCTICUCHUM YCIOBUI
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKIOro YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NOJTy4JaeMble 3HAHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHUpa U
NPOUCXOAIINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 00OCHOBAHHBIE 3aKITIOUEHHS Ha
OCHOBE HayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C LENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIBHO HCIOJIb30BAaTh XUMHYECKHE 3HAHHS IS
peleHus mpoGieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATEIbCKON AEITEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0OCOOEHHOCTSIM TpyJa B Pa3IUYHBIX cepax mpodeccuoHanbHOMI

NEATEIIBHOCTH.
METAINIPEJMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ynbTaThl OCBOCHUSI yU€OHOro IMpenMera «XuMus» Ha
YPOBHE CpEHET0 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HaUMMble 9 (QOPMHUPOBAHUS  MHPOBO33PEHHUS  OOYyYarOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpAXKAIOLIUe
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUUPUKY METOJOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, SHEPIUsl, SIBICHUE,
IPOLECC, CUCTEMA, HAYYHBIH (DAKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHsl, UccleoBaHue, HAOIIOJEHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHUE);

yHUBEpCallbHble Y4eOHble NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
T'PaMOTHOCTH M COIIMAITLHOW KOMITETSHITUH 00YJIarOIIHXCS;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC y4COHBIC
JICUCTBHS B MIO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETyJSTHBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH y4eOHbIMH NMo3HABaTeJIbHBIMH
NeHCTBUAMM:

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

CaMOCTOATENLHO  (opMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeAEsATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

HCIOJIb30BaTh MPU OCBOCHUM 3HAHWM MPUEMBI JIOTUYECKOTO MBIIMUIEHUS —
BBIJICTISITh XapAaKTEPHbIE MPU3HAKU MOHITUH M YCTAHABIMBATH UX B3aUMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHUSA M KpUTEpUU [UIS KIAacCU(UKAIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPacCyXIeHUs (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIENH, TPEOOPA3OBHIBATH MOJIENbHBIE MPEICTABICHUS — XUMUYECKUIN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHUE XHUMHUYECKOU
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHMS BEUIECTB U XUMHUYECKHUX
peaKkuu;

dbopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS TUIIOTE3BI 1O MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopmMyInpoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIHHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATEeILHOCTH, TMPOSBIATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a/lady, MPUMEHEHUIO Pa3IuYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpAaTypa XUMHUYECKOTO COJACpPKAHWSA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh MH(OPMAIMIO PA3IMYHBIX BHIOB U (HOpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMUYHbIE METOJbI MPU MOUCKE U
orbope wuHpOpPMAIlUU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3a1ay
OTpEENEHHOTO TUIIA;

mpUOOpEeTaTh OIBIT KCHOJIB30BaHUS MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpadyKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

WCIIOJIP30BaTh HAyYHBIA S3BIK B KadeCTBE CpEACTBA TpH paboTe ¢
XUMUYECKON uHGOpMAIMell: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IHaora W/viH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a/1a4H;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MIOJIYYCHHBIX CAMOCTOSTEIIHHO MM COBMECTHO CO CBEPCTHHKAMU TTPH BBITIOJTHEHUT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, pealn3alid y4eOHOro MpoeKkTa u (HopMyJIupoBaTh BHIBOJIbBI
M0 pe3ysibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COTJIACOBAHMS IMO3UIIMKA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OmNpenesisis e€ ILenu W 3aJadyd, KOHTPOJIMPOBAaTH U IO Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATh TMpEAjaraéMblii ajiroput™M JACHCTBUN Mpu
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBJISATh CAMOKOHTPOJIb CBOCH JIEATEILHOCTH Ha OCHOBE CaMOaHaJIM3a
¥ CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUM O XUMHUYECKOM  COCTaBJISIIOIIEH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHU B T[IO3HAHUU SIBJIICHUU



Opuposbl, B (HOPMHUPOBAHMM MBILUIEHUS U KYyJbTYypbl JIMYHOCTH, €€
(YHKIIMOHAJIBHON I'PaMOTHOCTH, HEOOXOIMMOM JIsl pElIeHUs] TPAKTUYECKUX 3314
U DKOJOTM4E€CKHM OOOCHOBAHHOTO OTHOLIEHHS] K CBOEMY 370POBBIO M IPHUPOIHOM
cpexe;

BJIQJICHHE  CHCTEMOM  XMUMHUYECKMX  3HaHHH, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATaOIUe TMOHATUSA (XMMHYECKUH JJIEMEHT, aTOM, OJJIEKTpOHHAs
000JI04Ka aToMa, MOJIEKYJIa, BaJIECHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, XUMUYECKas]
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpaui€HHAas), MOJb, MOJSpHAs
Macca, MOJIAPHBIA OOBEM, YIJIEPOAHBIN CKeneT, (yHKIMOHANbHAs TPy,
panukain, U30MepHsi, U30MEPbI, TOMOJIOTUYECKUN PsJl, TOMOJIOTH, YTJIEBOJAOPO/IBI,
KHUCJIOPOJI M a30TCOZEpIKAIIUe COCIUHEHMs,, MOHOMED, MOJIMMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
opranndeckux BemiecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUsS MAacChl BEUIECTB);
3aKOHOMEPHOCTH, CHMBOJHMYECKHH SI3bIK XUMHH, MHPOBO33PEHYECKHE 3HAHUS,
JeKallie B OCHOBE IMOHMUMAHMsI MPUYUHHOCTH W CHUCTEMHOCTH XUMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0€30M1aCHOM HCIOJIb30BaHUM BAKHEHIIMX OPraHMYeCKUX BEIIECTB B OBITY H
MPAKTHYECKOH JeATeIbHOCTH YEeTIOBEKA;

c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHATHUH,
yCTaHaBIMBaTh MX B3aUMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIINE IMOHATUS IPU
OINKMCaHUU COCTaBa, CTPOCHUS U MPEBPALICHUN OPraHU4YeCKUX COCTUHEHU;

c(OpMUPOBAHHOCTh YMEHHUW HCHOJIH30BaTh XUMHYECKYIO CHUMBOIIUKY IS
COCTaBIICHHUS] MOJIEKYJIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
dbopMyn OpraHMYECKHX BEIIECTB W ypaBHEHUH XHMMHUYECKUX PEaKIUH,
U3rOTaBIMBATh MOJEIN MOJIEKYJl OpPraHMYECKUX BELIECTB I WJUIIOCTPALUU MX
XUMHYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(OpMUPOBAHHOCTh YMEHHUH yCTaHABIWBATh MPHUHAJIC)KHOCTh HM3YyYEHHBIX
OPraHUYECKUX BEMIECTB MO0 WX COCTaBY U CTPOCHHIO K OIpeAeIEHHOMY
KJIacCy/Tpynmne coeluHeHu (yrieBoJOpO/bl, KHUCIOPOJ U a30TCOeprKalliue
COEMHEHMSI, BBICOKOMOJIEKYJISIPHBIE COEAMHEHHs), [aBaTh MM Ha3BaHUs II0
cuctematudyeckoir Homenknatrype (IUPAC), a Takke NpUBOIUTH TPUBHAIIBHBIE
HA3BaHUSA OTACNBHBIX OPraHMYECKUX BEIIECTB (ITHIJICH, TPOMWICH, aleTHIICH,
ATHJICHTIIMKONb, TIUIEPHUH, (eHOJ, (opMalbIeru, amneraibAeTu, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KMCIIOTA, OJIEMHOBAs KUCJIOTa, CTEAPUHOBAs KUCJIOTA, TIII0K03a,
bpykTO3a, KpaxMal, LeJUII0I03a, TIUIHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEICISITh BUIbI XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCAMHEHUAX (OAMHAPHBIC U KPaTHBIC),



c(OPMHUPOBAHHOCTh YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHMUS
opranndeckux Bemiects A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT X COCTaBa M CTPOCHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

cOpMUPOBAHHOCTh ~ YMEHHUW  XapaKTepHu30BaThb  COCTaB, CTPOCHUE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, ATWJICH, MPOIUJIEH, alleTUJIEH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
TIIMLEpUH, (EHOJ, aleTalbIeru, MypaBbUHAs U YKCYCHas KHUCIOTHI, TJIIOKO3a,
Kpaxmas, LeJUII0JI03a, AMUHOYKCYCHAsl KUCIO0Ta), MILTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHMSIMU COOTBETCTBYIOIIUX XMMHUYECKHX PEAKIUA C
HCITI0JIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOTHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPAKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(OPMHPOBAHHOCTh YMEHUU TIPOBOJUTH BBIYUCICHHUS 10 XHUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJIYKTa
peakiMy IO H3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJIHOTO W3 HCXOJIHBIX
BEILIECTB WJIM MPOYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJaX HAyYHOIO MO3HAHUA, UCIIOJIb3YEMbIX B XUMHUHU MPU U3YUYEHHUH BEUIECTB U
XUMHUYECKUX SBJICHUN (HaOJI0/IeHe, U3MEpPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIO/IaTh MPABIIIA TTOJIH30BAHUS XUMHUECKOU
MOCYJIOM W JabopaTOpHBIM OOOPYIOBAaHMEM, a TAaKXKe TMpaBHiIa OOpaIleHUs ¢
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OTBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
HKCIIEPUMEHT (TIPEeBpAIllEHNs OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTyUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEILECTB, JCHATypalusi OEIKOB MPU HArpe€BaHWUU, I[BETHBIE pPEAKIMU OEIKOB) B
COOTBETCTBUM C TMpPaBWJIaMU TEXHUKHA O€30MaCHOCTH TMpu OOpalieHUuu C
BCIIECTBAMH M JAOOPATOPHBIM OOOpPYJOBAaHUEM, TPEICTABIATh PE3YyIbTaThI
XUMUYECKOTO DKCTIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakiuii u GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJY4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MAacCOBOM
uHdopmaruu, aTepuer u apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMAaCHOCTh BO3JCHCTBUSA HA >KUBBIE OPraHU3Mbl OMNPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI WU MPEAOTBPALICHUS WX BPEAHOTO BO3JCUCTBHS HAa OPraHU3M
YEJI0BEKA,

JJIs. 00y4YaroIuXcsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUS BEIIECTB U
XAMHWYECKUX SIBJICHUN;

JUIS CJIETNBbIX W CJa0OBHISIIMX OOYYalOIIMXCs: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHuid JI. bpaiinsa nis 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ylbTaThl OCBOCHMS Kypca «OOImas U HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XUMHU B TIO3HAHUU SIBIICHUU
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOAUMOM JIsI pEIICHUS TPAKTUUECKUX 3a/1au
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AIICKTPOHHBIE OpPOWTAIM aTOMOB, HOH, MOJEKYyJa, MOJb, MOJISIPHBIH OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEIEHb OKHUCJIEHUS, XUMHUYECKAsI CBS3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKHX  PEAKLIMUH, PACTBOpP, DJIEKTPOIUTHI, HEDICKTPOJUTHI,
ANEKTPOJUTHYECKAsT JIUCCOLUAIUSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUUYECKOE DPABHOBECHE); TEOPHH W 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHEHMSI MAcCChl BEUIECTB, 3aKOH COXPAHCHMS W MPEBPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE IMOHUMAHUS MNPUYMHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOJIb30BAHUH BAKHEUIITUX HEOPTAHUICCKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIIBHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHHUH BBISIBIATH XApPAKTEPHbIC NPU3HAKU IOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OpMUPOBAHHOCTh YMEHHUW HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss GopMysl BEUIECTB W  YpPaBHEHUH  XUMHUYECKUX  PEaKIIUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbl ra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUHN OMpPENESATh BAJCHTHOCTh U CTENICHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COECIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XWMHYECKOU
CBSI3U (KOBAJICHTHAsI, NOHHAs, METAJUINYECKAsl, BOJAOPOAHAS) B COCAUHEHMSIX, THI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs!, METAJUIMYECKAs), XapakTep Cpeibl B BOJAHBIX pacTBOpPaX HEOPTaHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh IIPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KIacCy/TpyIe
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAILIbl, OKCUbI, OCHOBAaHUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PaCKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa [l.
. MenneneeBa 1 IEMOHCTPUPOBATh €70 CUCTEMATU3UPYIOILYIO0, OOBSICHUTEIBHYIO
Y TIPOTHOCTUYECKYIO (DYHKIUY;

c()OPMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKUX dJeMeHTOB 1—4 mnepuonoB Ilepmonnueckoi cucTteMsl
xumuaeckux snemeHToB JI. M. MenneneeBa, MCHONb3ysA MOHATHA «S-, P-, d-
AJIEKTPOHHBIE opouTanu, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOWMCTB XMMHYECKUX 3JIEMEHTOB M MX COCIWHEHUN
1o nepuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX 351eMeHTOB [1. U.
Menneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3jIMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIYy HEOPraHM4eCKUMU
BEILECTBAMH C [TOMOILIbIO YPABHEHHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHUIO CTEMEeHEW OKHUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKiK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUd pa3IUYHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHMS PEAKIIMii HOHHOTO 0OMEHa, YYUThIBas
YCIJIOBHSI, IIPY KOTOPBIX 3TU PEAKLIUU UAYT OO KOHIIA,;



cOPMHUPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAueCTBEHHBIM COCTaB pPAa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHHMM PACKpPBIBATH CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIICHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aeictsus (mpunuui Jle [larense);

chOpMHPOBAHHOCTh YMEHUN XapakTEepU30BaTh XUMUYECKHE IIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHCIIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUINAX U
HKOJIOTHYECKUX MPOOJIEMaX XUMUYECKOT0 MPOU3BOJICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0OBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKLIUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIIECHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPAaBUIIA TOJIb30BAHUS XUMHUECKOU
MOoCyIol U J1TabOpaTOpHBIM O0OpPYJOBAaHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCHEPUMEHT (Pa3JIOKEHUE MEPOKCUAA BOJAOPOJA B NMPUCYTCTBUU KaTalu3aropa,
ONpEJENeHNEe Cpeabl pPacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIluu,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KATHOH aMMOHHS, PEIIEHHUE SKCIEPUMEHTAIBHBIX 3a7a4 TI0
TeMam «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MPHU OOpAILEHHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIONIUX peakmuii U (HOpMYyIUPOBaATh BBHIBOJLI HA OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);



C()OPMUPOBAHHOCTb ~ YMEHHUH  COONIOATh  MpaBWiIa  DKOJOTMYECKU
1EeIecO00pa3sHOro MOBEAEHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHHUsI CBOETrO 3JI0pPOBbSl M OKPYKAIOIIEH IMPUPOJHOM Cpelbl, OCO3HABAThH
ONACHOCTB BO3JEHCTBHS HA )KUBBIE OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, IOHUMAast
cmbicn mokazarens [IJIK, moscHATe Ha mpuMepax crocoObl YMEHBIICHHS U
IIPENOTBPALICHUS UX BPEIHOTO BO3JACHCTBUS Ha OPTaHU3M UYEJI0OBEKA;

Ul 00y4aroUIMXcs ¢ OrpPaHUYEHHBIMH BO3MOKHOCTSIMHM 370POBbs: YMEHHE
NPUMEHATH 3HAaHUS OO0 OCHOBHBIX JOCTYMHBIX METO/aX IMO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUN;

IUIe  clenblX U caa0oBUAALIMX OOYYalOUIMXCS: YMEHUE HCMOJIb30BaTh
penbedHO-ToueuHy0 cucteMy obo3HaueHuit JI. bpaiinsg mid 3anucu XUMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
Koan4yecTBO 4acoB
Ne HaumeHoBaHue pa3ieioB dyeKkTpoHHbIE (LM POBbLIE)
Kourpoabuble IIpakTHyeckue
n/n U TeM MPOrpamMMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1. TeopeTnueckue OCHOBbI OPraHUYeCKOH XUMHH
[IpeameT oprannveckoit
.T . .
1.1 RHMIH. | COPHA CTPOCHIA . 3 https://resh.edu.ru/subject/lesson/6151/train/
OpraHn4€CKux COCIUMHCHHUU
A. M. bytneposa
Htoro no paznemny 3
Paznea 2. Yraesogopoasl
eebHbLe https://resh.edu.ru/subject/lesson/2436/main/
2.1 pelt 2 https://resh.edu.ru/subject/lesson/5412/train/
YIICBOZOPOJIRT — aJIKaHbI https://resh.edu.ru/subject/lesson/5412/control/1/
HenpenensHbie
29 . 1; ! - 5 1 https://resh.edu.ru/subject/lesson/2436/main/
' YHICBOOPOABT: CHbL https://resh.edu.ru/subject/lesson/5412/train/
aJIKaAUCHBbI, aJIKNHBI
53 Apomarndeckue 5 https://resh.edu.ru/subject/lesson/4775/main/
' YIIIEBOIOPOIBI https://resh.edu.ru/subject/lesson/4775/train/
[IpupoiHBIE HICTOYHUKHU . .
24 3 1 https://resh.edu.ru/subject/lesson/6148/main/
' YHICBOOPONOB H X https://resh.edu.ru/subject/lesson/6148/control/1/
nepepadoTka
Hroro 1o pasuery 13

Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst

3.1

Crnuptsl. Genon

3

https://resh.edu.ru/subject/lesson/4769/main/



https://resh.edu.ru/subject/lesson/6151/train/
https://resh.edu.ru/subject/lesson/2436/main/
https://resh.edu.ru/subject/lesson/5412/train/
https://resh.edu.ru/subject/lesson/5412/control/1/
https://resh.edu.ru/subject/lesson/2436/main/
https://resh.edu.ru/subject/lesson/5412/train/
https://resh.edu.ru/subject/lesson/4775/main/
https://resh.edu.ru/subject/lesson/4775/train/
https://resh.edu.ru/subject/lesson/6148/main/
https://resh.edu.ru/subject/lesson/6148/control/1/
https://resh.edu.ru/subject/lesson/4769/main/

https://resh.edu.ru/subject/lesson/5727/main/

https://resh.edu.ru/subject/lesson/4769/control/1/

Anpaerunsl. KapooHoBbIE

https://resh.edu.ru/subject/lesson/4776/main

32 KUCHOTHL. CII0XKHBIE AHUPHI ! https://resh.edu.ru/subject/lesson/5952/main/
https://resh.edu.ru/subject/lesson/6150/main/
3.3 VriaeBoasl 3 https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/5413/main/
Htoro no pazneny 13

Pa3nen 4. A3oTcoaepikaiye opranudeckue coelMHeHus

41 AMUHBI. AMUHOKHCJIIOTEL.
' Benku

https://resh.edu.ru/subject/lesson/4743/main/

https://resh.edu.ru/subject/lesson/4743/control/1/

https://resh.edu.ru/subject/lesson/6296/main/

Hroro no pazneny

3

Pa3zaea S. BeicokomoieKy/JIsipHbIe COeIHHEHUS

[Inactmaccel. Kayayku.

https://resh.edu.ru/subject/lesson/6095/main/

> Bosokna 2 https://resh.edu.ru/subject/lesson/6095/train/
Hroro no pazueny 2
OBIIEE KOJIMYECTBO YACOB 34

10 [TIPOT'PAMME



https://resh.edu.ru/subject/lesson/5727/main/
https://resh.edu.ru/subject/lesson/4769/control/1/
https://resh.edu.ru/subject/lesson/4776/main
https://resh.edu.ru/subject/lesson/5952/main/
https://resh.edu.ru/subject/lesson/6150/main/
https://resh.edu.ru/subject/lesson/6150/main/150691/
https://resh.edu.ru/subject/lesson/5413/main/
https://resh.edu.ru/subject/lesson/4743/main/
https://resh.edu.ru/subject/lesson/4743/control/1/
https://resh.edu.ru/subject/lesson/6296/main/
https://resh.edu.ru/subject/lesson/6095/main/
https://resh.edu.ru/subject/lesson/6095/train/

11 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3jiesioB u dyeKkTpoHHbIE (LM POBbLIE)
Konrpoabnbsie IIpakruuyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoTshI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
CtpoeHue aToOMOB.
[lepuonnueckuii 3akoH 1
1.1 [Tepunoanueckas cucrema 3 https://resh.edu.ru/subject/lesson/4743/main/
XAMUYECKHX deMeHToB /1. U.
Menpeneena
12 Crpoenue BeniecTsa. 4
' MHuoroo6pasue BeuecTB
1.3 XUMHYECKUE PEAKIIUU 6 1 1 https://resh.edu.ru/subject/lesson/6095/train/
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Merannbl https://resh.edu.ru/subject/lesson/5727/main/
2.2 Hewmeramisr 1
2.3 CB3b HEOPIAHIHECKIX i 2 https://resh.edu.ru/subject/lesson/6148/main/
OpraHUYECKUX BEUIECTB
Hroro no pazneny 17
Paznen 3. Xumus u )Ku3Hb
3.1 XUMUA U )KU3Hb 4 https://resh.edu.ru/subject/lesson/4775/train/
Hroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 34 2 3



https://resh.edu.ru/subject/lesson/4743/main/
https://resh.edu.ru/subject/lesson/6095/train/
https://resh.edu.ru/subject/lesson/5727/main/
https://resh.edu.ru/subject/lesson/6148/main/
https://resh.edu.ru/subject/lesson/4775/train/

[NPOT'PAMME







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

» Xumus, 10 xnacce/ I'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA
["a6puensn O.C., CnaakoB C.A.,bonapy A.M. KoHTpOJbHBIE U IPOBEPOUYHBIE

paboThI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/






