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MNOSACHUTEJIBHASA 3AIITMCKA

IlporpaMMa MO XUMMM Ha YpOBHE cpelHero o6ILIEro o0pa3soBaHHA
paspaboTaHa Ha ocHoBe PexepanbHOro 3akona ot 29.12.2012 Ne 273-®03 «06
obpazoBanuu B Poccuiickoit @enepaunn», TpeOOBaHUI K pe3yJsTaTaM OCBOEHMS
denepanbHoil obOpa3oBaTenbHOH mnporpaMmel cpeadero oO6iero o6pasoBaHMs
(®OI1 COO), npencraBneHHbix B  DemepanbHOM  rOCYAapCTBEHHOM
obpasosarenpbHoM cTaHmapre COQO, ¢ yuyérom KoHuenuuu npenogasaHHs
ydebHoro npeaMera «XuMHs» B 00pa3oBaTeNBHBIX OpraHu3auusax Poccuiickoii
QOenepanyy, peanM3yIOIMX OCHOBHBIE 0Opa3oBaTelibHble MpPOrpaMMBbI, M
OCHOBHBIX mnojoxeHHH «Crparerd pa3BUTHA BOCNHTaHHA B Poccuiickoi

Oenepauun Ha nepuon Ao 2025 roaa» (Pacnopsbkenue IlpaBurennctBa P® ot
29.05. 2015 Ne 996 - p.).

OcHoBy moaxooB K pa3paboTKe NMporpaMMbl MO XHMMMH, K ONpeAcIeHHIO
ob1weii ctpaterud o0y4eHHs, BOCIIUTAHUA U Pa3BUTHs, 00YHalOLIMXCA CPeACTBAMH
y4eOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM ypOBHE COCTABMIIH
KoHuentyanpHble nojoxeHus OI'OC COO o B3auMooOyCNOBIEHHOCTH ILENeH,
COJlepiKaHMs, pe3yabTaroB OOydeHus M TpeOOBaHWl K YPOBHIO TMOATOTOBKH
BBIITYCKHHUKOB.

XuMu4eckoe o0Opa3zoBaHHue, noJiydaeMoe BBIITyCKHHKaMH
obmeobpa3oBaTeIbHON  OpraHW3alliy, SABJIAETCA HEOTHEMIIEMOH YacThlO HX
obpazoBaHHOCTH. OHO CHNYXKHUT 3aBepIIAIOIIUM 3TAOM pealu3alud Ha
COOTBETCTBYIOIIIEM €My ©a30BOM YPOBHE KIIOYEBBIX LEHHOCTEH, NPUCYIIUX
LENOCTHOH CHCTEME XHMUuecKoro obpa3oBaHMs. OJTH LEHHOCTH KacalwTcs
MO3HAHHUA 3aKOHOB MPHPOALI, (GOPMHPOBAHHA MHPOBO33PEHMA U OOLIEH KyJIbTYPHI
YyenoBeKa, a TaKXe OJOKOJNOrHueckH OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY
3/IOPOBBI0 W TNPHPOAHOH cpene. Peanmusyercs xHMHYeckoe oOpasoBaHHe
oOyJalomuxcs Ha ypoBHe cpeaHero obmero oOpa3osaHus cpeacTBaMH yueOGHOro
npeaMeTa «XHMHA», COIACP)KAHHE M TMOCTPOEHHE KOTOPOTO OINpefeieHsl B
IporpaMMe MO XUMHH C Y4YETOM CHelH(pHKH HAyKH XHMHHM, €€ 3HaueHus B
NO3HAHWH TIPUPOABl M B MaTepHUalbHON XHM3HH oOllecTBa, a TaKXke ¢ yYETOM
o0mux Tuenedl ¥ MPUHLMIOB, XapaKTePU3YIOLIMX COBPEMEHHOE COCTOSHHE
CHCTEMBI cpeZiHero obuiero obpazosanus B Poccuiickoii Peaeparuy.

XuMHs KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK Mrpaer oco0yio ponib B
COBPEMEHHOMN LIUBHIM3AlIMH, B CO3NAHUU HOBOH 0a3bl MaT€pPHANBHOH KyNbTYphI.
Ona BHOCHT CBO#t BknaJ B GOpPMHUPOBaHHE PAMOHAILHOTO HAYYHOTO MBILUICHHS,
B CO3JJaHHE LEJOCTHOrO MPEACTABIEHHA 00 OKpyXalollleM MHpe Kak O €IHHCTBE
IpUPOARI U 4YeNOBeKa, KOTopoe (GOpMHUPYETCs B XHMHHU Ha OCHOBE I[TOHMMaHH
BEIECTBEHHOI'O COCTABa OKPYJKAIOIIETO MHpa, OCO3HAHHS B3aUMOCBA3H MEXIY
CTpOEHHEM BEIIECTB, KX CBOWCTBAMH M BO3MOXXHBIMU 001aCTAMH NPUMEHEHHU.



TecHo B3aUMOAEHCTBYS ¢ APYTMMH €CTCCTBEHHBIMH HAayKaMH, XMMHS CTaja
HEOTHEMIIEMOH YaCThI0 MUPOBOH KyJIbTYpHI, HEOOXOUMEIM YCJIOBHEM YCIIEIIHOTO
TPyJa # JKHU3HH Kaxaoro wieHa obmectBa. CoBpeMeHHass XMMHS KaK Hayka
CO3M/aTeNIbHAd, KaK HayKa BBICOKMX TEXHONOTMH HampaBleHa Ha pelleHHe
rinobanpHBIX MpoOJeM YCTOHUMBOTO pa3sBHTHA YeJOBEYECTBA — CHIPHEBOIA,
3HEPreTHYECKOH, MULLIEBOH, 3KOJI0rHYecKkoi 6€30MacHOCTH U OXpaHHI 30POBBL.

B coorBercTBUHM ¢ OOIMMU UENSMH W NPUHUMIIAMH CpefHero oOGIero
obpasoBanus coepxkanue npeamera «Xumus» (10-11 knaccel, 6a30Bbiit ypoBeHb
H3Y4EHHUS) OPUEHTHPOBAHO MIPEUMYLIECTBEHHO Ha OOLIEKYNbTYPHYIO MOATOTOBKY
oby4aromuxcs, HeoOXOAUMYKW) MM JAAsS  BHIPAOOTKH MHPOBO33PEHUYECKHX
OPUEHTHPOB, YCIMEWHOTN0 BKIIOYEHHA B JKU3HB COLIMYMA, MPOAOEKEHHS
o0pa30BaHus B pa3IW4HBIX 00NACTAX, HE CBA3AHHBIX HETOCPEACTBEHHO ¢ XHMHEH.

CocraBnfiolUMH  NpeameTa «XUMHA» ABIAIOTCA  0a30Bble KYypChl —
«Opranudeckass XuMHs» W «OOlas M HEOPraHM4YecKasds XHMHA», OCHOBHBIM
KOMIIOHEHTOM COJIEPXKaHUsl KOTOPBIX ABISAIOTCA OCHOBEI 0a30BOM HayK#: cHCTEMa
3HaHHMH 0 HEOPTaHHYECKOH XMMHH (C BKIIIOYEHUEM 3HAHHH M3 o0lIeil XHMHH) U
OpraHyu4ecKoil XMMHH. POopMHpPOBaHHE NAHHOH CHCTEMBl 3HAHWUH NpPH H3YUYEHHH
npeaMera oOeclieyMBaeT BO3MOXHOCTh PacCMOTPEHHS Bcero MHorooGpasus
BEHIECTB Ha OCHOBE OOIIMX NOHATHI, 3aKOHOB U TEOPHIA XUMHH.

CrpyxTypa comepxaHus KypcoB — «OpraHudeckas XUMHA» u «OOmas u
HEOpraHuuyeckad XHMHUA» cGOpPMHPOBaHA B MpOrpaMMe MO XWMHH Ha OCHOBE
CHCTEMHOro TMoAXoJa K H3YYeHHI0O Yy4yeOHOro martepuala ¥ o00ycloBieHa
HCTOpHYECKH  OOOCHOBAaHHBIM  pa3sBUTHEM  3HAaHMH Ha  ONpenenéHHbIX
TEOPETHYECKHX YpPOBHAX. Tax, B Kypce OpraHH4eckod XWMHH BelllecTBa
paccMaTpHBAIOTCS HA YPOBHE KJIACCHYECKOH TEOPHHM CTPOEHHS OpraHMYECKHX
COCAMHCHUH, a Take Ha YPOBHE CTEPEOXMMUYECKUX H 3JIEKTPOHHBIX
npeAcTaBieHuit o crTpoeHuH BelnecTB. CBefeHuss o0 H3yyaeMbIX B Kypce
BELIECTBAX OAKOTCA B Pa3BUTHU — OT YIJIEBOAOPOJAOB AO CIOXHBIX OHONOrHUYECKH
aKTHBHBIX coeuHeHHH. B Kypce opraHuuyeckoidl XWMHH IONMYYalOT pa3BUTHE
c(hOpMHpPOBaHHBIE HA YPOBHE OCHOBHOro ofiuero o0pa3oBaHys MEpPBOHAYAIbHBIE
npeACTaBJIeHHs O XMMHYECKOH CBA3H, KIAaCCH(PUKAIMOHHBIX [IPU3HAKAX BELIECTB,
32BHCUMOCTH CBOHMCTB BEHIECTB OT HX CTPOEHHUS, O XMMHUYECKOH peaKiyH.

IMoxg HOBBIM YIJIOM 3peHHS B mpeaMere «XdUMHA» 06a30Boro ypoBHA
pPacCMaTpUBAaETCS H3YUYEHHBIH Ha YypOBHE OCHOBHOro ooiero obpa3soBaHus
TEOPETHYECKHII Marepuan M (aKTONOrHYeCKHE CBEJAEHHA O BEIIECTBaX M
XMMHYecKoi peakuud. Tax, B 4acTHOCTH, B Kypce «Ob6lias H HeopraHudeckas
XUMHA» 00yYaroiUMcs TpeIoCTaBisercd BO3MOKHOCTH OCO3HATH 3HAUYCHHE
MNEPHOAUYECKOrO 3aKOHA ¢ OOIEeTEOpeTHYECKHX M METOAOJIOTHYECKHX MO3MIHMI,



ITyO)Xe TOHATH HCTOPHYECKOE H3MeHeHHe (YHKIUA 3TOro 3aKkoHa — OT
obobwaroeii 10 o6bICHAIOMmMEN H MPOTHOZHPYIOIEH.

Enunas cucTema 3HaHHWH O BaKHEHMIUMX BeIECTBAX, HX COCTABE, CTPOSHHH,
CBOMCTBaX M NMPUMEHEHHMH, a4 TAKXKE O XMMHMYECKHX peakLHAX, X CYIIHOCTH H
3aKOHOMEPHOCTAX [MpOTeKaHus JonoiHdercsi B Kypcax 10 u 11 knaccos
3NEMEHTaMM COJCPKAHUA, HMEIOLIMMH KyJIbTYPOJIOIMYECKHH H NPHKIATHOH
XapakTep. OTH 3HAaHHA CHOCOOCTBYIOT NOHHMMAHKMIO B3aMMOCBS3M XHMHH C
JPYTHMH HayKaMH, pacKpbIBalOT €€ pojlb B IIO3HABATENBHOH M MMPaKTHYECKOM
ACATEIBHOCTH 4YENOBEKa, CHOCOOCTBYIOT BOCIIHMTAHHIO YBaXCHHA K IIPOLECCY
TBOpYECTBA B O0ONACTU TEOPHMM M MPAKTHYECKUX MPHIOKEHHH XMMHH, TIOMOTAIOT
BBIIYCKHHKY OpPHEHTHPOBAaThCS B OOLIECTBEHHO MW JIMYHOCTHO 3HAYHMBIX
npobneMax, CBS3aHHBIX C XUMHeH, KPUTHUYECKH OCMEBICIHBATH HHQOPMALHIO H
NpYMEHATL €€ JA8 MONOJHEHHA 3HAHHMH, pelleHHWs HHTEIUIeKTYAIBHBIX H
IKCMEPHMEHTANBHBIX HCCICA0BAaTENbCKUX 3aa4. B Lemom cogepxanme yueGHOTO
npeaMeTa «XUMHA»  JAHHOTO  YPOBHA  M3yYEHHsS  OPHUEHTHPOBAHO Ha
¢opMupoBaHHe y 00y4arOIUXCA MHPOBO33PEHYECKOH OCHOBBI [N IOHMMAaHHS
dbunocopckux Haeil, TakMx KaK: MaTepHalbHOE EIWHCTBO HEOPraHHYECKOTO M
OpraHH4YecKoro MHpa, OOYCJIOBICHHOCTh CBOHCTB BELIECTB HX COCTaBOM H
CTPOEHHEM, [103HABAEMOCTh INPHPOJAHBIX SBJICHHA MyTEM JKCHEPUMEHTA H
pellieHusi MpPOTHBOpEeYUH MeXAy HOBBIMH ¢JakTaMH M TeOpeTHYECKHMH
NpPEanOCkUIKaMH, OCO3HAHUE POSIM XMMHUH B PElIeHHH JKOJIOMMYECKUX MpodneM, a
TaKxe npodneM cOepexeHuns dHepreTHUecKUX pecypcoB, ChIpbd, CO3AaHUA HOBbLIX
TEXHOJNOTHH ¥ MaTepHasoB.

B mnnane pemeHus 3agay BOCIMTAHHSA, pPa3sBHTHA M COLIHAIM3AIHH
o0y4alolIUXCsl NPHHATBIE MPOTPpaMMON IO XMMHMH IIOAXOHbl K OMNPEIEJICHUIO
CONep)KaHUs M MNOCTPOCHHUS MpeAMeTa TNpelyCMaTpHUBAlOT (OPMHpOBAaHHE
YHUBEpCalNbHBIX Y4eOHBIX JAeHCTBUH, wuHMerOUX ©Oa30Boe 3HAYeHHE 4
pPasiMYHBIX BHLOB JACATCIBHOCTH: pelleHHs MpobiieM, IOUCKA, aHajliu3a H
o6pabotku uHpopmaruy, HeoOXOAUMBIX AN NPHOOPETEHHs OIBITA IPAKTHYECKOH
M HCCJIEOBATENIECKON JEATENbHOCTH, 3aHHMAOIEH BaXKHOE MECTO B MO3HAHHMH
XUMMH.

B npakTHke MnpemnoaaBaHHs XHMHH Kak Ha YPOBHE OCHOBHOIO OOILIETO
o0pa3oBaHus, TaK H Ha YPOBHE cpeAHero obliero obpa3oBaHus, IIPH OIPeIEICHHH
colepareNbHONH XapaKTepHCTHKH 1lelleil HM3ydeHHs NpeaMeTa HalpaBlIeHHEM
IIEPBOCTENEHHONH 3HAYUMOCTH TPANMIMOHHO IpH3HAETCA (OpPMUPOBaHHE OCHOB
XMMHYECKON HAYKHM Kak 0ONacTH COBPEeMEHHOrO €CTECTBO3HAHHUs, MpPaKTHHECKOH
JEATENBHOCTH 4YE€JIOBEKa H KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOH KydbTypsl. C
METOAMYECKOH TOYKH 3pEHHA TaKOH MNOAXOHA K ONpe/ICNICHHIO LeNed H3ydYeHMs
IpeIMeTa ABJIAETCS BIIOJIHE ONPaBIAHHLIM.



CornacHo JaHHOH Touke 3pEeHHUS IMIABHBIMH LEISAMH HM3YYeHHs IIpeaMeTa
«X¥uMH» Ha O6a30BoM ypoBHe (10 —11 k11.) sBasgOTCA:

e (OpMHpPOBaHHE CHCTEMbl XHMHYECKHX 3HaHHH Kak BaxHeHweH
COCTABIISIOLICH €CTECTBEHHO-HAYYHOH KapTHUHBI MHpa, B OCHOBE KOTOPOii
JIEXKAT KIIIOYEBBIE MOHATHSA, (QyHIaMEHTaJbHbie 3aKOHBI H TEOPHH XHMHH,
OCBOCHHE A3bIKA HAYKH, YCBOEHHE M TMOHHMAHHE CYUIHOCTH AOCTYIIHBIX
00001eHHH MHPOBO33PEHYECKOr0 XapaKTepa, O3HAKOMIIEHHE C HUCTOpHUEi
WX pa3BUTHS U CTAHOBJICHHS;

» ¢opMHpOBaHHE H pa3BHTHE NpeICTaBiACHHI 0 Hay4YHBIX MeTOax NO3HAHHA
BELIECTB M XHMMMYECKHX peakuui, HeoOXOAMMBIX M1 NpHOOpeTeHHA
YMEHUH OpPHEHTUPOBAThCS B MHpPE BEIIECTB H XHUMHYECKHUX SABJICHHIH,
HMEIOILUX MECTO B IPUPO/IE, B NPaKTUYIECKOH U NOBCEJHEBHOMN KHU3HH;

e pa3BUTHE YMEHHH U CIOCOOOB /eATENbHOCTH, CBA3aHHEIX C HAOMIOJeHHEM 1
OOBSCHEHHEM XHMHUYECKOTO JKCIEPHMEHTd, COOJIOAEHHEM TpaBHII
6e3onacHoOro odpalleHus C BEIECTBAMH.

Hapsay ¢ 3tuM, coaepxatenbHas XapakTepUCTHKA LieJeil M 3aad H3ydeHHS
IpeMeTa B IPOrpaMMe Mo XMMUHK YTOHHEHAa U CKOPPEKTUPOBAHA B COOTBETCTBUH
C HOBLIMH NPHOPUTETAMH B CHUCTEME cpejHero obuero odpasosanud. CeroaHs B
npenojaBaHMH XMMHM B Oonblliell  cTemeHH OTAAETCA  TPeNIouYTeHHE
MPAKTHYECKOH KOMIIOHEHTe coAep:KaHus oOydyeHHs, OpPHEHTHPOBaHHOH Ha
MOJIrOTOBKY BBIMYCKHHKa 00Ie00pa3oBaTeNbHON OpraHHM3alliH, BIAJCIOLIEro He
HabopoMm 3HaHHH, a (YHKIMOHANIBHOH IPaMOTHOCTBIO, TO €CTh CIOCOOaMH M
YMEHUSMH aKTHBHOIO NOJIyYeHHUA 3HAHWI M NPUMEHEHHs UX B PEalIbHON XKU3HU
JUIA pellieHus TPaKTHUECKUX 3a1ad4.

B cBA3M ¢ 3TUM 0OpU H3YyYEHHH NOpeaMeTa «XHUMHA» JOMHHHPYIOLIEE
3HaYeHUe MpUoOpeTAIOT TaKKe 1LeIH H 33/1a4H, KaK:

afanTaurg oOydaloHMxcsl K YCJNOBHAM JAHHAMHUYHO Pa3BHBAIOIIErocs MHpa,
¢bopMHpOoBaHHE  HHTEIUIEKTYallBHO  pa3BUTOH  JIMMHOCTH, TOTOBOH K
caM0o00pa30BaHHIO, COTPYJHUYECTBY, CAMOCTOATCIBHOMY MPHHATHIO MPAMOTHBIX
pelIeHH B KOHKPETHBIX JKM3HEHHBIX CUTYallUAX, CBA3aHHBIX ¢ BELUECTBAMH H HX
NpUMEHEHHEM;

dbopMupoBaHHe y OOYYalOIIMXCS KIIOYEBBIX HABBIKOB  (KJIIOYEBBIX
KOMIIETEHI[UH), HUMEIONIUX YHHBEpCAbHOE 3HA4eHWe [UIA pas/IM4HBIX BHJOB
JAEATENLHOCTH: PELIeHHs MpodieM, MOKUCKa, aHamu3a U 00paboTku HHGOpMAaLMH,
HEOOXOMMMBIX JIsi NpPHOOpETeHHs OnbiTa ACATENBHOCTH, KOTOpas 3aHMMaeT
BAXXHOE MECTO B IO3HAHHH XHMHH, @ TaKkKe JUI1 OUCHKH C TNO3MLMHA
9KOJIOTHUYECKONW O€e30MacHOCTH XapaKTepa BIMSHUA BEIIECTB M XHUMHYECKHX
MpOLEeCcCOB HAa OPraHu3M 4eloBeKa U NPHPOIHYIO Cpeny;



Pa3sBHTHE MNO3HABATE/IBHBIX MHTEPECOB, MHTEJUICKTYANBHBIX U TBOPYECKHX
criocobHocTeH 0byualomuxcs: CocOOHOCTH CaMOCTOATEIBHO MPHOOPETaTh HOBEIE
3HaHHUS [10 XMMHH B COOTBETCTBHH C )KU3HEHHBIMH TIOTPEOHOCTAMH, HCIIOJIb30BAaTh
COBpeMEHHbIE HHPOPMALMOHHBIE TEXHOJOIMM JUIS NOMCKAa M aHau3a yueGHOM M
Hay4YHO-TIONYIAPHOH HHPOPMAIIHH XUMHYECKOI0 COAePKAHHUA,

¢dopMHpOBaHHE U Pa3BHTHE Y 00yYaAIOIHXCSA ACCOLMATHBHOTO H IOTHYECKOT0
MBILUIEHHS], HAOMIOAAaTENBHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO
HeoOXOMMbl, B YacCTHOCTH, NpH IUIAHUPOBAHHH H NPOBEACHHH XHMHYECKOrO
3KCNEPUMEHTA;

BOCIIUTaHHE Yy oOydaomuxca yO6exnéHHOCTH B T'YMaHHCTHYECKO#H
HanpaBlIC€HHOCTH XHMMHMH, €€ BaXKHOH pOJIM B PEIICHHU TIIO0aNbBHBIX NpodieM
pPalMOHANBHOTO IPUPOIONOIB30BAaHMUS, HOMOJHEHHS JHEPTETHYECKHUX PECYpPCOB H
COXpaHeHHMs IPHPOJHOTO PaBHOBECHS, OCO3HAHHS HEOOXOOMMOCTH OepexHOro
OTHOWICHHSA K MPHPOAE M CBOEMY 3[0pPOBBIO, a TakKe INPHOOpeTeHHs OIbITa
HCTONB30BaHHA MOITy4YeHHBIX 3HAHUH [N MPUHATHA TPaMOTHBIX pPELUCHHIA B
CHTYyallMsiX, CBA3aHHBIX C XHMUYECKHMH ABIECHUSMH.

B yuebHOM nuaHe cpeaHero obmero o0pa3oBaHHMA MpeaMET «XHMHA»
0a30BOro ypoBHsA BXOJHT B COCTaB IpeaMeTHOM obnactu «EcTecTBeHHO-HAYYHBIE
PeIMETRI».

OOmee 4KcnO YacoB, OTBEAEHHKIX [ H3YUeHUs XUMUH, Ha 6a30BOM YPOBHE
cpenHero obiero obpasoBanus, coctaBiser 68 uacoB: B 10 knacce — 34 yqaca (1
yac B HeAenwo), B 11 knacce — 34 yaca (1 4ac B HeZlemo).



COJAEPXKAHMUE OBYYEHUA
10 KJTACC
OPI'AHHYECKAS XUMHSI

TeopeTHUecKHe OCHOBBI OPraHHYeCKON XHMHH

IIpeamer opraHu4ecKod XHMMHH: €€ BOZHHKHOBEHHE, Pa3BHTHE M 3HAYCHHE B
MOJY4YEHHH HOBBIX BEIIECTB W MaTepuanoB. TeopHsi CTPOEHHS OpPraHHYECKHX
coenMHenuit A. M. bytnepoBa, e€ ocHOBHbIE NoNIoKeHHA. CTPYKTYpHBIE QOPMYbI
OpraHH4ecKMx BelecTB. [omonorus, wuzoMepus. XuMHYeckas CBA3b B
OpraHMYeCKHUX COeUHEHUAX — ONUHAPHLIE H KpaTHBIE CBA3H.

[IpencraBnenne o knaccupHKalMu OpraHMYecKHX BelectB. HomeHknatypa
OPraHHYeCKHX COeAUHEHUN (CHCTeMaTHuYecKas) M TPUBHAJIbHBIE HA3BaHMSA
BaXHEHIUUX MpeJCTaBUTENEeH KNacCOB OpraHH4YeCKHX BEILECTB.

DKCNEPUMEHTANbHbIE METOAbl M3YUeHHS BeleECTB M WX TPEeBPaLLCHHI:
O3HaKOMJIeHHE ¢ o0pa3laMd OpPraHHYeCKHX BCIUECTB M MaTepHalaMH Ha HX
OCHOBE, MOJEJIMpPOBAaHHWE MONEKYJ] OpPraHMYEeCKHX BellecTB, HabmomeHue u
ONHCaHUE AEMOHCTPALIMOHHEIX OIIBITOB IO MIPEBPALIEHUIO OPraHHYECKHX BEIIECTB
NpY HarpeBaHMu (nnapieHue, oOyrIMBaHHE U FOPEHHE).

Yraesoaopoanbi

AJNKaHBI: COCTaB U CTPOCHHE, TMOMOJOTHYECKHH pald. MeTaH M 3TaH —
npocTeiiliie IMpeACcTaBHTENH AIKaHOB: (PU3MUYecKHe U XUMHYeCKHe CBOHCTBA
(peakuuu 3aMellleHMS M TOpPEHHMS), HAXOXKJIEHUE B INPHPOAE, MONY4YeHHE U
MpUMEHEHHE.

AJKeHBI: COCTaB U CTPOSHHE, FTOMOJIOTHYECKUI PAA. DTHWIEH M NPOMNMIIEH —
HpoCTeilliie MpeJCTABUTENH AIKEHOB: (H3UYecCKHe H XHMHYECKHe CBOMCTBa
(peakuyd TUOPHPOBAaHMs, TallOFEHUPOBAaHHA, THIApAaTalMH, OKHCIEHUA U
NIOJIUMEPHU3ALHH ), TIOJyUYeHHE U IPUMEHEHHE.

AnxanueHsl: Oyraauen-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHeHIlue
XUMHYeCKHe CBoOMcTBa (peakuus nonuMmepusanuu). IlonydeHne cHHTETHUECKOroO
KayuyKa d pe3HHBL.

AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHUECKHH pAj. ALeThieH
— MpOCTeHLINA [peAcTaBMTENs AQIKHHOB: COCTaB, CTpOeHHMe, (H3HMYecKUe H
XHUMHYecKUe cBoficTea (peakllMd TMAPHPOBaHMs, raJlOreHHPOBaHUA, THIPATALHH,
ropeHus), MojiyueHHe U NpUMeHeHHe.

Apennl. benson: cocraB, crpoeHue, PU3MUECKHE M XHMHYECKHE CBOHCTBA
(peakuuu ranoreHHPOBAaHHUS H HUTPOBaHHUA), NMONyYEeHHE U NpHMeEHeHHe. Toayon:
cocmas, cmpoenue, Quauveckue U Xumuyeckue ceotcmea  (peaxyuu
2QNOZEHUPOBAHUL U HUMPOBAHUA), NOMYYeHue U npumeHeHue. TOKCHYHOCTD



apeHoB. ['eHeTHYecKas CBA3b MEXAY YIVIEBOJOPOAAMH, MPHHAMIEKAILHMHA K
Pa3NHMYHBIM KJIACCaM.

[IpupoaHble WCTOUHHMKM YrieBojoponoB. [IpupoaHBIi ras M nOmyTHEHIE
HepTaHble rasel. Hedpts u e€ npomcxoxaenue. CrnocoGsl mepepaboTkH HedTw:
NeperoHKa, KpeKMHI (TepMHYeCKHUH, KaTaluTH4eckuil), muponus. [Iponykrsi
nepepabOTKH HedTH, UX NIpUMEHEHHe B MPOMBIINIEHHOCTH U B ObiTy. KameHHBIN
YroJlb U NMPOAYKTHI ero nepepadoTKH.

DKCTNIEpUMEHTAIbHBIE METOAbI HM3yuYeHHs BeIeCTB M WX IpeBpalleHHi:
O3HaKOMJICHHe ¢ o0paslaMM IUIacTMacc, KaydyKOB H pPe3WHBI, KOJUIEKIHH
«Heptb» #m  «Yromp», MOAENUPOBaHHE MOJIEKY]  YIJIE€BOAOPOAOB H
ranoreHoNpoM3BOAHBIX, IPOBE/IeHHE NPAKTHUYECKOH paboThl: MOJyyYeHUe STHJIEHE
Y U3YUYEHHE €TI0 CBOMCTB.

PacuérHbie 3amaun.

Brlukciaenuss no ypaBHEHHIO XHMHUYECKOW peakums (Macchl, 0OBEMa,
KOJIMYECTBA MCXOJAHOI0 BELIECTBA WM NMPOAYKTa peakiMH IO HW3BECTHBIM Macce,
00BEMY, KOTTHYECTBY OJJHOTO M3 HCXOOHBIX BEILIECTB UM NIPOAYKTOB PEAKLMH).

Kucaopoacoaepxaigne opranu4eckue coelHHEeHH

IlpenenbHble OJHOATOMHBIE CHOHPTBI. MeETaHON MW 3TaHON: CTpPOEHHe,
busnyecke M XMMHYECKHEe CBOMHCTBa (peakUdd ¢ AaKTHBHBIMH MeETaJUIaMH,
TaJIOreHOBOJIOPOAAMH, T[OpeHHE), TpUMeHeHHe. BOoIopoAHbIE CBA3M MEKIY
MOJIEKY/IaMH CIIHPTOB. JIeHiCTBHE METaHO/Ia H 3TAHOJIA Ha OPraHU3M YelIOBeKa.

MHoOroatoMHble  COUPTHL. JTHIEHTJIHKOAb M  T[JIHIEPHH: CTpPOSHHE,
¢u3MyecKHe M XUMHUYECKHEe CBOHcTBa (B3aMMOJACHCTBHE CO LIETOYHBIMH
MeTanjlaMH, KavyeCTBeHHas peaklus Ha MHOroaroMHble crHpTH). JleficTBHe Ha
oprasnsm denoseka. [Ipumenenne rnuueprHa U STUICHIIHKOJI.

denon: crpoeHHe Monekynsl, (U3MYECKHE MW XHUMH4YECKHE CBOKHCTBa.
Tokcuunocts ¢geHona. [lpumenerne ¢eHomna.

Anpperuabl W kemonei. DopMmanpaerun, aueTanbACTUA.  CTPOCHHE,
(HU3HYECKHE W XMMHYECKHE CBOHCTBA (peaKiM¥ OKHCIEHHS M BOCCTaHOBIICHHS,
Ka4eCTBEHHRIE PEaKIUHK ), TONyYeHHE U IIPUMEHEHMUE.

OZRHOOCHOBHBIE TpeleNbHble KapOOHOBBIE KHCHOThL. MypaBbHHaAs H
YKCYCHAs KHCJIOTHI: CTPOCHHE, (PM3MYECKHE M XHMMMYECKHe CBOHCTBA (CBOMCTBa,
obImMe JJIA Kiacca KHCIIOT, PeaKLHs dTepHPHKaLKU), MOTyYCHHE U [PHMEHEHHE.
CreapusHoBas ¥ OJICHHOBAsA KHCJIOTHI KaK NpeICTaBUTEIM BBICIIMX KapOOHOBEIX
KHCJIOT. Mbljia KaK COJIM BBICIIMX KapOOHOBEIX KHCHOT, HX MOIOIIIEE IEHCTBHE.

CnoxHele 3QHpHl KaK MpOM3BOAHBIE KapOoHOBBIX kHcnoT. ['maponus
cOXHBIX 3¢pupoB. XKupsr. I'naponus xupos. [IpumeHeHue xupoB. buonoriyeckas

POJIb JKHPOB.



Yrnepoabl: coctaB, KnaccHpHKalnMs ~ yriaeBooB (MOHO-, AH- H
nonucaxapuasl). ['mokosa — npoctefuii MoHOcaxapua: 0COGEHHOCTH CTPOSHHUA
MOJIEKyNbl, (U3MYecKHe ©W XHMHYECKHE CBOMHCTBA  (B3aMMOJEHCTBHE ¢
ruapoxcuaom menu(Il), okucneHwe aMMHauHBIM pacTBOpoM oxcuiaa cepebpa(l),
BOCCTaHOBJIEHHE, OpOKeHHE TIIOKO3bI), HAXOXACHHE B INpHUpOje, MPUMEHEHHE,
ouonoruueckas poinb. PorocuHTe3. PpyKTO3a KaK HIOMEP IIIIOKO3EI.

Kpaxman ¥ Ue/mono3a Kak npupojHsle nonuMepsl. CTpoeHHe Kpaxmana M
uennono3sl. (Pu3nueckHe M XMMHUYECKHE CBOHMCTBAa KpaxMana (THApPOJIH3,
KaueCTBCHHAA PEAKLIHA C HOAOM).

DKCTIEpUMEHTANbHbIE METOABl M3yYeHHs BeIeCTB M WX MpeBpaLlcHuii:
npoBelieHHe, HablloJeHHe H ONHCAHHEe AEMOHCTPALMOHHBIX OIBITOB: FOPEHHE
CIHHPTOB, KAYECTBEHHBIC PEaKLUU OJHOATOMHBIX CHUPTOB (OKHCIIEHHE 3TaHOJA
okcuaoM Menau(Il)), MHOroaTOMHBIX CIHPTOB (B3aUMOJEHCTBHE TIIHIIEpPHHA C
rugpoxcunoM Meau(1l)), anpaernmos (okucIeHHe aMMHAYHBIM PACTBOPOM OKCHAA
cepebpa(l) n ruapoxcuaom menu(Il), B3aumogeiicTBHE Kpaxmala ¢ HOIOM),
NpOBeJICHHE MPAaKTUYECKOH padOThI: CBOMCTBA PACTBOPa YKCYCHOH KUCIOTBHI.

PacuértHrlie 3apauu.

BrlukcneHUs 10 ypaBHEHHK) XHMHYECKOH peakuuu (Macchl, 00BEMa,
KOJIMYECTBA MCXOAHOr'0 BEIECTBA WM NPOAYKTa peakiMd [0 M3BECTHBIM Macce,
00BEMY, KOJMYECTBY OJJHOTO U3 UCXOOHBIX BELEECTB MJIH MIPOAYKTOB PEAKLIKH).

AzoTcoaepxaliye OpraHH4eckue COeAHHEHH.

AMMHOKHUCJIOTH KaK aM(OTepHbIe OpraHuyeckue coeuHeHHs. Duznyeckue
M XMMHUYECKHE CBOWCTRa aMMHOKWCIOT (Ha npuMepe ruuuHa). bruomorumyeckoe
3HaYeHUe aMHUHOKHUCIOT. ITenTuasl.

benku kax MNpPHPOAHBIE BBICOKOMOJIEKYJNSpPHBIE CoeAHHEHHs. IlepBHuHas,
BTOpHUYHAsA H TpeTHYHas CTpykTypa OenkoB. XMMUYECKHE CBOHCTBA OEIIKOB:
IIPOJIN3, AeHATypallus, KaueCTBEHHbIC PEAKI[UH Ha OeNKH.

DKcrepMMeHTANlbHBIE METOABl H3Y4Y€HHA BEIIECTB M HX INPEBPalleHHI:
HaAOJMOIeHHE H OTNHCAHWE JEMOHCTPAIMOHHBIX OMBITOB: A€HATypauus OeNKoB IIpH
HarpeBaHWH, LIBETHbIE peaKiiuy OeNKoB.

BuicokoMoJieKy i pHble coeJHHEHUs

OcHOBHBIE TIOHATHSA XHMHH BBICOKOMOIIEKYJISIPHBIX COCOUHEHUM: MOHOMED,
NOIUMeEp, CTPYKTYPHOE 3BEHO, CTENEHb NOJUMEPU3AUU, CPEAHAA MOJIEKYIApHas
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMONEKYJSPHBIX COEAHHEHHMH -
MOJIMMEPHU3AIUA H MTOMHKOHACHCALIUA.

OKCnepUMEHTaNbHbIE METOAbl H3Y4YeHHA BEIeCTB M HX MpeBpalleHHMH:
O3HaKOMIIeHHe ¢ oOpa3liaMH MPHUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMAce,
Kay4yKOB.

MexpeMeTHbIE CBA3H.



Peanuzans MeXnpeaMeTHBIX cBA3ell MpHU H3yUYeHHH OpPraHHYecKOi XUMUH B
10 xmacce ocymiecTBIsE€TCs Hepe3 MCNOJb30BaHHE KaK OOLIMX eCTeCTBEHHO-
HAaY4YHBIX NOHATHH, TaK U MOHATHH, SBIAIOIINXCA CHCTEMHBIMH i OTAEIBHBIX
NPEAMETOB €CTECTBCHHO-HAYYHOrO LIUKIIA.

Obmmue ecTeCTBEHHO-HayuUHbIe IOHATHS: ABICHUE, HAYYHBIH (axT, rumoresa,
32KOH, TEOpHs, aHAlM3, CHHTe3, Knaccu(puKalusi, NepHOAUYHOCTb, HabMoAeHHE,
HU3MEpEHHE, IKCIIEPUMEHT, MOJEIHPOBaHuEE.

dusuxa: Marepus, OIHEpPTHsA, Macca, AaTOM, OIIEKTPOH, MOJEKYIa,
JHEPreTUYeCKU YypOBEHb, BEilleCTBO, Teno, OOBEM, arperaTHoe COCTOSHHE
BEIUECTRA, PU3MYECKUE BETUYHHBI U STUHHITEI HX H3MEPEHUS.

buonorusa: xierka, opraHusM, Ouocgepa, oOMeH BeIIECTB B OpTaHHM3Me,
¢oTocuHTE3, OMONOrHUecKH aKTUBHBIE BemlecTBa (OeNKH, YIIEBOMBI, XHPBI,
(dbepMeHTRI).

Ieorpadusi: MuHepabl, ropHbIe IOPOILI, TONE3HbIE HCKOMAeMbIe, TOILIHBO,
PECYPCBL.

TexHONOTHA: THIIEBBIE TMPOLYKTH, OCHOBBI DPAlMOHAJIBHOIO IHTAHHSA,
MOIOILHE CPEACTBA, JICKAPCTBEHHBIE U KOCMETHYECKUE MpenapaThl, MaTepHaJIbl U3
HUCKYCCTBEHHBIX H CHHTETHYECKHUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHHYECKASA XUMHA

TeopeTHyecKHe 0CHOBbI XHMHH

Xumuueckuif 3nmeMeHT. AToM. Sfmpo aroma, H30TONBL. JIEKTPOHHaS
000JI0uKa. JHEPreTHUeCKHe YPOBHH, MOOYPOBHH. ATOMHBIE opbHTany, s-, p-, d-
anemeHTEl. OCOOEHHOCTH pacripelieieH|s 3JIEKTPOHOB 1O OpOMTAAM B aToMax
3MIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB. DNIEKTPOHHASA KOHGHIYpPaLUs AaTOMOB.

[Tepuoaudeckuit 3akoH U [lepuoguyeckas cUCTEMa XHUMHYECKHX 3JIEMEHTOB
J. U. Menneneepa. CBA3b NepUOAHYECKOro 3aKoHa H IlepHoaAMYECKOH CHCTEMBI
xumpueckux anemedToB . M. MeHneneeBa ¢ coBpeMeHHOH TeopHeil CTpoeHHs
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOUCTB XHMHUYECKHMX DJJIEMEHTOB H
0o0pa3yeMBIX HMH MpOCTBIX ¥ CJIOKHBIX BEINECTB MO [PYNNaM H IEepHOJaM.
3HayeHHe NePUOAMUECKOrO 3aKOHa B Pa3BUTHH HAYKH.

Crtpoenue BellecTBa. XHMHYECKas CBA3b. BHJBI XHMHYECKOM CBS3H
(KoBaJleHTHAsi HEIMOJIAPHAs M IIOJIAPHas, WOHHAs, MeTaliddeckasn). MexaHH3MEL
o6pa3oBaHuA KOBaJICHTHOH XxuMH4eckod cBA3M (OOMEHHBIA W AOHOPHO-
aKuenTopHeiii). BomopojaHas cBaA3b. BaleHTHOCTB. JNeKTPOOTPHULATENBHOCTD.
CreneHb okncneHHs. MOHBI: KATHOHBI W AaHUOHBI.



BemectBa MONEKyNSpHOTO H  HEMOJEKYJIAPHOTO CTPOEHHA. 3aKOH
MOCTOAHCTBA COCTaBa BELIECTBA. THIBI KPUCTAUNIMUECKHX PEIIETOK. 3aBUCHMOCTD
CBOMCTBA BEIECTB OT THINA KPHCTAJUIMYECKON peIEéTKH.

ITouaTne o aucnepcHbIX cucremax. MCTHHHBIE M KOJUIOMAHBIE PACTBOPHI.
MaccoBas nons BelecTBa B pacTBOpE.

Knaccudukanms HEOPraHUYECKUX COEIMHEHHH. Homenknarypa
HEOPraHW4YECKHUX BelllecTB. [ eHeTHYecKas CBA3h HEOPraHWYeCKMX BeLIECTB,
NPHHANIEKAIIMX K pa3IHYHbIM KIIaccaM.

Xumuueckas  peakuusa. Knaccudukauus  XMMHYECKHMX — peakuuil B
HEOPraHWYECKOM U OPraHUYCCKOM XUMHUHU. 3aKOH COXpaHeHUSA MAacChl BELUECTB,
3aKOH COXPaHEHUS M NPEBpalCHUs SHEPTHH NPH XHMHYECKHX peaKIUsaX.

CKopocTh peakiyy, e€ 3aBUCUMOCTH OT Pa3Nu4HbIX akropoB. OOpaTHMBIE
peakuuu. XuMH4YecKoe paBHoBecHe. DakTophl, BIHMAIOIIME HA COCTOSHHE
XHMHRYeckoro pasaosecus. [lpunuun Jle llarense.

DnexTpoinuTHIeckas auccouuanns. CunsHele U cinaboie anektponutsl. Cpena
BOJHBIX PACTBOPOB BEIIECTB: KUCHasA, HeHTpansHas, IeNoYHas.

OxucAuTeNbHO-BOCCTAHOBHUTENBHBIE PEaKIHH.

JKCIIEPHUMEHTANIbHBIE METOAbl M3y4YeHHs BEIIeCTB M MX NpeBpalleHHid:
AemoHcTpauus tabnul «Ilepuoanyeckas cucreMa XMMuuecKux snemeHtoB J1. H.
MeHgeneeBa», H3y4eHHE MOJENEH KPUCTANIHYECKHX PEIIETOK, HaOMIOACHHE H
olMcaHHe AeMOHCTPAIIOHHBIX U NabopaTOpHEIX OMBITOB (Pa3JiodKeHHe NepoKCcUIa
BOJOPOJA B NPUCYTCTBUM KaTAM3aTOpa, ONpeeieH|e Cpelibl paCTBOPOB BEIIECTB
C TOMOIUBI0 YHHUBEPCANBHOI'O MHAMKATOpa, peakUWd HOHHOro obMeHa),
NpoBeJACHHE NPAKTHYECKO# paloThl «BausHue pa3nuyHBIX (akTopoB Ha CKOPOCTh
XHMHYECKOH peaxiumn.

Pacu&rHrle 3aga4m.

PacyéTel mno ypaBHEHHMAM XHMHYECKMX peaKlMii, B TOM 4HC]E
TEPMOXHMHYECKHE PpacuéTbl, pacy€Thl ¢ HCHOJAL30OBAHHUEM IOHATHUS «MacCoBas
JOJA BELIECTBA».

Heoprannueckas Xxumus

Hemeramnel. ITlomoxenue HemerannoB B llepvonudeckoi cucTeMe
xuMuueckux snemMentoB JI. M. MeHpeneeBa ¥ OCOOEHHOCTH CTPOEHHUS aTOMOB.
Du3MYeCKHe CBOMCTBA HeMETAUIOB. AJUIOTPOIMS HEMETAUIoB (Ha IIpHMEpe
KHCJI0poJa, cephl, ¢ochopa u yrnepona).

XuMHYeCKHe CBOMCTBA BaXKHEHIIMX HeMeTa/ioB (TajJoreHoB, CEphl, a30Ta,
dochopa, yrmepoma H  KpeMHHS) M HX  COeNMHEHHH  (OKCHIOB,
KHCIIOPOACOAEPKALIUX KHCIIOT, BOHOPOAHBIX COEJHHECHHIA).

[MpuMeHeHHE BaXKHEHLLHX HEMETATUIOB M HX COSJAMHEHHIA.



Meranner. Ilonoxenne Metasmnoe B Ilepronuueckoil cucTeMe XHMHYECKHX
anemeHToB . M. Menneneera. OcoOeHHOCTH CTPOEHHMs 3JEKTPOHHBIX 000NOUEK
atoMoB MeTayioB. O6imue ¢usndeckue cBoiicTBa Merawnos. CIiiaBel METAJIIOB.
ONeKTPOXUMHUECKHIA pAjl HAPAKEHUH METAILIOB.

XHMHYECKHe CBOKCTBAa Ba)XKHEHIIMX METANNOB (HATPHH, Kaiuii, KaJbLMi,
MarHui, allOMUHHH, LIUHK, XPOM, JKeJIe30, MElb) H HX COSAMHEHHH,

O6mme cnocobbl mony4deHUs MetauioB. [IpuMeHeHHE METANIOB B OBITY M
TEXHHKe.

OKCNMEPHMEHTANBHBIE METOAbl H3YUeHHs BEIIECTB M WX NpeBpalleHHil:
H3y4YeHHE KOMIEKUMH «MeTajulbl U CIUIaBbl», 00pa3lioB HEMETALIOB, pELICHHE
OKCIEPHMEHTANBHBIX 3a[a4, HaONIOJeHHe U ONUCAHWE JEMOHCTPALIMOHHEIX H
nabOpaTOPHBIX ONBITOB (B3aMMOJACHCTBHE I'MAPOKCHIA AIOMUHHS C PacTBOPaMH
KHCJIOT Y 1lIeJI0YeH, KaueCTBEHHbIE peaklMy Ha KATHOHBI METAILIOB).

PacuértHele 3apaun.

Pacyé€rel Macchl BelllecTBa WIH 00bEMa ra3zoB MO M3BECTHOMY KOJHYECTBY
BEILECTBa, Macce MM OOBEMY OAHOTO H3 YYACTBYIOINMX B peaklMM BEIECTB,
pacuéTbl Maccel (00bEMa, KOMMUECTBA BEIECTBA) MPOAYKTOB PEAKLUH, €CJIH OJHO
U3 BEIIECTB UMEET NPHMECH.

XHMHMS H KH3Hb

Ponp xumuu B obecredeHUH DKOJIOTHYECKOH, SHEPTreTHUSCKON M IHINEBOM
Oe3omacHOCTH, pa3BUTHH MeXUUUHEL. [lOHATHE O HAYYHBIX METOHAX IO3HAHHA
BELIECTB U XMMUYECKHX PEaKLMiA.

IlpeactapaeHus o6 oO0WMX HayyHbBIX DOPUHIMIAX MPOMBILUIEHHOTO
NOJIyYEeHUS BAXKHEHIIHUX BELUECTR.

Yenopek B MHpe BEUIECTB M MATSpPHAIOB: Ba)XKHEHIHME CTPOHUTENbHBIC
MarepHalbl, KOHCTPYKUMOHHBIE MaTepuanbl, Kpackd, CTEKIO, KepaMHKa,
MaTrepuaibl IS JIEKTPOHHKH, HaHOMaTepHallbl, OpPraHHYeCKUe M MHHEepaibHbIE
yaobpeHns.

XHAMHS U 300pOBbE 4YeNOBEKa: MpaBuia MCMOJE30BaHUS JIEKAPCTBEHHBIX
NpenaparoB, fpaBHjia 6e30MacHOro UCNoNb30BAHUSA MPENnapaToB ObITOBOH XUMHH
B [10BCE/THEBHOM KHU3HU.

MexnpesMeTHbIe CBA3M.

Peanuzaius  MeXnpeAMETHBIX CBA3edl nOpu  H3ydYeHHH oOweld U
HEOpraHH4eCKOH XMMHM B 11 Kiacce ocymecTBIIETCS 9epe3 MCNOIb30BaHHE Kak
o0LMX ecTeCTBEeHHO-HAY4YHBIX HMOHATHH, TaKk W T[IOHATHH, SABISIOLINXCH
CUCTEMHBIMH AJIA OTAENBHBIX IPESMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO6iuue ecTecTBEHHO-HAYYHBIE TMOHATHA: HAYYHBIH ()aKkT, THIIOTE3a, 3aKOH,
TeOpHs, aHalu3, CHHTe3, KIacCH(pHUKalHA, MepPUOOUYHOCTs, HaOIOACHHE,
3KCTIEPUMEHT, MOJICTTHPOBaHHE, H3MEPEHHE, SBJICHHE.



Dusrka: MaTepHs, SHEPrus, Macca, aToOM, NEKTPOH, MPOTOH, HEUTPOH, HOH,
H30TOI, PAAUOAKTHBHOCTH, MOJIEKYJIa, SHEPTETHUECKHI YPOBEHD, BEILIECTBO, TENO,
00BEM, arperaTHoe COCTOSHHE BEIECTBa, (U3UYECKHE BEIMYMHBI M €AUHULBI MX
U3MEpeHHs, CKOPOCTh.

buonorus: kieTka, oOpraHusM, J3KocucTeMma, Ouocdepa, Makpo- W
MHKPO3JIEMEHTHI, BATAMHHEI, OOMEH BEILECTB B OpTaHH3ME.

I'eorpadusi: MUHEpaEl, TOPHbIE IIOPOAL], MONE3HbIE HCKOMAEMBIE, TOILIHBO,
pecypchl.

TexHonorua: XMMH4Yeckas TPOMBIILIEHHOCTh, METAIYPTis, NPOU3BOJICTBO
CTPOHTENBHBIX MAaTepHalIOB, CEIbCKOXO03IHCTBEHHOE MPOH3BOACTBO, IHlIEBasd
NPOMBILIIEHHOCTh,  (apMaleBTHYECKas  MPOMBIIUIEHHOCT,  IPOH3BOJICTBO
KOCMETUYECKUX IpenapaToB, NPOU3BOJCTBO KOHCTPYKIMOHHBIX MAaTE€PHANOB,
3MEKTPOHHAA NPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



IVTAHUPYEMBIE PE3VYJIbTATbI OCBOEHHA ITPOI' PAMMBI 10 XUMHWH
HA BA30OBOM YPOBHE CPEJJHET'O OBILEI'O OBPASOBAHUA

JJUHYHOCTHBIE PE3YJIBTATDI

OIoC COO ycraHaBnuBaeT TpeOOBaHMA K pe3yJbTaTaM OCBOEHHUS
o0yJalolMMHUCA TIporpaMM cpefgHero oOuero o6pa3oBaHus (JIMYHOCTHBIM,
METANPEAMETHBIM W NpeAMETHBIM). HayyHo-MeTtoauueckoil OCHOBOH  Ais
pa3paboTKu IJIaHUPYEMBIX pe3yNbTaTOB OCBOSHHSA IIPOIpPaMM CpelHEro o0LIero
00pa3oBaHus ABNAETCH CHCTEMHO-/EATENILHOCTHBIM [TOXO.

B COOTBETCTBHH C CHUCTEMHO-AEATEIBHOCTHBIM TIOAXOJOM B CIPYKTYpe
JTUYHOCTHBIX Pe3yJIbTATOB OCBOGHMA NpeAMeTa «XHMHA» Ha YPOBHE CpeJHEro
obmero o0pa3oBaHHs BEIJCIEHEI CIIEAYIOLIHE COCTABIAIOIHE:

OCO3HaHHE O00YYaloUUMKMCS POCCHHCKOH TIpaXAaHCKOH MIOEHTHIHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATENLHOCTU M CaMOOIPeAEIEHHID;

HaJIU4u¥e MOTHBALIMH K 00y4eHH!I0;

LieJIeHaNpaBieHHOe pa3BHTHE BHYTPEHHHX YOeXXIeHHWI NHYHOCTH Ha OCHOBE
KIIOYEBLIX LICHHOCTEHN U HCTOPUYECKHX TpaJUuLUi 0a30B0i HAYKH XUMHH;

TOTOBHOCTE M CIMOCOOHOCTH 00Yy4YaroLuXcs PyKOBOACTBOBATHECA B CBOEH
NeSITENEHOCTH LE€HHOCTHO-CMBICIIOBBIMH YCTAaHOBKaMH, NPUCYIUMMH IEJOCTHOH
cHCTeMe XMMHUYeCKoro obpa3oBaHus;

HaJIMYHE MPAaBOCO3HAHUA IKOJIOrMYECKOH KYNBTYPhl U CMIOCOOHOCTH CTaBUTh
IEeJIH H CTPOUTH KM3HEHHBIE TUTAHEL.

JIM4YHOCTHBIE pe3yJIbTaThl OCBOEGHUA IpeaMera «XUMHA» AOCTUTAIOTCH B
eAMHCTBE Yy4yeOHOW W BOCIUTATENBHONW JEATENbHOCTH B COOTBETCTBHH C
TYMaHUCTHYECKHMMH, COLMOKYJIbTYPHBIMU, AYXOBHO-HPABCTBEHHBIMH LIEHHOCTAMH
U HMIeaaMH POCCHHCKOTO TpaXJaHCKOro oOIIecTBa, NMPUHATHIMM B OOLLECTBE
HOpMaMH M  [PaBWIaMH  [IOBEACHHA, CHOCOOCTBYIOLIMMH  IIpoLiEcCaM
CAMOIO3HAHHS, CAMOPA3BUTHA U HPABCTBEHHOTO CTAHOBJCHMS JIMYHOCTH
oby4arommxcsi.

JIMYHOCTHBIE PpEe3yJBTaTHl OCBOEHHS IpeaMeTa «XHMHI» OTPaXaloT
c(OPMHPOBAHHOCTH OMNBIT2 [03HABATENPHOH M NPAKTHYECKOH AeATeIBHOCTH
obyuaomuxcs Mo peajd3alMy IIPHUHATHIX B 00LIecTBe LIEHHOCTEH, B TOM YHCIIE B
HacTH:

1) rpakaancKoro BOCIHTAHHA:

OCO3HAHHA 00YYalOIIMMHCA CBOMX KOHCTHTYLIMOHHBIX NpaB H 00A3aHHOCTEH,
YBAKEHHS K 3aKOHY U IPaBONOPSAIKY;

NpeACTaBlIEHHS O COLMANBHBIX HOpMax Y IIpaBMNIaX MEXIHYHOCTHBIX
OTHOIIIEHHH B KOJIIIEKTHBS,



TOTOBHOCTH K COBMECTHOH TBOpHYECKOH JeATENBHOCTH MpPH CO3AaHHH
y4eOHBIX MPOEKTOB, pellleHHH Y4YeOHBIX M MO3HABATENbHBIX 33[a4, BbIIOJHEHUH
XUMHYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH NOHUMATh M IIPUHUMATH MOTHBBI, HAMEPEHHS, JIOTHKY H
apryMeHTBbI IpYrHX NPY aHANIH3e pa3iuvHbIX BUJOB yHeOHOH AesTelbHOCTH;

2) NaTpHOTHYE€CKOr0 BOCIIHTAHH

LIEHHOCTHOTO OTHOLICHUS K MCTOPUYECKOMY W HAy4YHOMY HaCIIeHIO
OT€4YeCTBEHHOH XHMHH;

yBaXeHHMsl K IIpolieccy TBOpYecTBa B 00nacTH TeOpHH M IPAKTHYECKOTO
NpUMEHEHUs XMMHH, OCO3HAHHs TOrO, YTO AOCTHXKEHHUS HAayKH €CTh pe3yJbTaT
AIUTENBHBIX  HAONIOJNEHHH, KPOMNOTIMUBEIX 3KCHEPUMEHTANBHBIX  IOMCKOB,
MIOCTOSTHHOTO TPY/1a Y4EHBIX ¥ NPaKTHKOB;

HHTEpeca W MO3HABAaTeJbHBIX MOTHBOB B TOJIY4YEHMH H MOCIEAYIOLIEM
aHanu3e MHGOpMAalH O MEPENOBBIX HOCTHIKEHHAX COBPEMEHHOH OTeYeCTBEHHOI
XUMHY;

3) AyXOBHO-HPABCTBEHHOI0 BOCITHTAHHS:

HPaBCTBEHHOTr'0 CO3HAHHUA, STUYECKOro NOBEACHUS;

CIIOCOOHOCTH OLICHWBATh CHTYALIMH, CBA3AHHBIE C XMMUYECKHUMH SBICHHAMH,
U NIpMHUMATh OCO3HAHHBIE PEINEHHA, OPUEHTUPYSICh Ha MOPajbHO-HPAaBCTBEHHbIE
HOPMEI U LICHHOCTH;

TOTOBHOCTH OLI€HHBATH CBOE TOBEJEHHWE M NOCTYNKH CBOMX TOBAPHILUEH C
MO3WIMA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHUE MOCHEACTBHH ITHX
MIOCTYIKOB;

4) popmupoBaHus KyJbTYPbl 310POBbA: A

NOHMMaHMA LIEHHOCTEe#H 330poBoro W OGesomacHoro obpasa >KM3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOILLEHHS K COOCTBEHHOMY (QH3HYECKOMY U
NICUXUYECKOMY 3A0POBBIO;

cobmiofeHus mnpasun Oe3omacHoro oOpalieHHA C BelllecTBaMH B OBITY,
MOBCEHEBHOM XHU3HKH H B TPYAOBOH JAEATENBHOCTH;

[MOHUMAHHUA UEHHOCTH MpPaBWI HHIHBHAYAIBHOIO M  KOJUIEKTHBHOTO
0e30MacHOro MOBEIEHUS B CUTYALHAX, YTPOKAOLUMUX 3A0POBBIO U XKHM3HH JIOJEH;

OCO3HAHMS MOCIEACTBHI M HETPHATHS BPEeIHBIX MpHUBBIYEK (YNoTpeOieHus
AJIKOTr O/, HAPKOTUKOB, KypEeHHS);

5) TpyAOBOrCc BOCTIHTAHHSA:

KOMMYHMKATMBHOM  KOMIETEHTHOCTH B  y4cOHO-HCCIEAOBATENbCKON
JEATEIBHOCTH, OOILIECTBEHHO TOJE3HOH, TBOPYECKOM M JApYrux BUJax
JIeATeIbHOCTH;

YCTAHOBKH Ha AaKTHBHOE Y4YacTHe B peUIeHHMM IIPaKTHYECKHX 3a1a4
COLIMANbHOM HAIIPABJIEHHOCTH (B paMKaX CBOEro Kiacca, LIKOJIBI);



HHTEpeca K MPaKTUYECKOMY H3Y4YEHHIO Npodeccuil pasnuaHoro poaa, B ToM
YHCJIC HA OCHOBE MPHUMEHEHMUS [IpeIMETHBIX 3HAHHH NO XHMHH;

YBaXCHHS K TPYAY, JIOAAM TpyJa U pe3ylIbTaTaM TPYJAOBOH eATEILHOCTH;

FTOTOBHOCTH K OCO3HAHHOMY BbIOOpY HHAMBHAYaJILHOH TpPacKTOPHH
ofpasoBanus, Oyaymeil mpodecCHM M peanMsaldyM COOCTBEHHBIX J>KH3HEHHBIX
NJ1aHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H
norpebHOCTe# 0OmIecTBa;

6) 3K0JI6TrH4eCKOr0 BOCIIHTAHHSA?

OKOJIOTHYECKH ILIENeCOOOPAa3HOr0 OTHOIIEHHMS K NPHPOJE, KaK HCTOYHHMKY
CYLLIECTBOBAHUSA XM3HH Ha 3eMJie;

MOHHUMAaHUs TIO0ANBHOTO XapaKTepa S3KONOTHYecKHX MNpofJeM, BIMSHHA
IKOHOMHHYECKUX MPOIIECCOB HA COCTOSHUE MPHPOAHONH U COLUANBHON Cpebl;

OCO3HAaHUS HEOOXONMMOCTH HCIONb30BAaHUA JOCTHXEHHH XHUMHUH AJs
pellieHUsT BOTIPOCOB PALIMOHAIBHOTO NPHPOJONONB30BaHHUS;

AKTHBHOTO HENpHATHA JEHCTBHH, TIPHHOCAIIMX BpeX OKpyXaloleH
IIPHPOIHOH CpeAe, YMEHHs IPOrHO3MPOBATh HEOJArONPUATHBIE IKOJOTHYECKHE
HOCICACTBUA NPEANPUHAMAEMBIX IEHCTBHH Y NIPEAOTBPALLATE HX;

HAJTHYHS Pa3BUTOTO DKOJIOTMYECKOTO MEIIUIEHHS, SKOJIOTHYEeCKO#H KyJIbTYpH,
OIbITa IeATENBHOCTH 9KOJIOrHYECKOi HAIpPaBIEHHOCTH, yMeHus
PYKOBOACTBOBATECA MMH B IO3HABATEJIBHONW, KOMMYHHKAaTHBHOH H COLHANBHOMR
NpaKkTHKE, CIMOCOOHOCTM W YMEHHS AKTMBHO IIPOTHBOCTONTH HAEOJOTHH
xeMo¢oonu;

7) 1eHHOCTH HAYYHOI0 NO3HAHHNA:

c(hOpMHPOBAaHHOCTH MHPOBO33PEHHSA, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BATHs HayKU U O0lIECTBEHHOH NPaKTHKH;

MOHUMAaHHUA CHelUpUKY XHMHUM KaKk Haykd, OCO3HaHud €€ pold B
GOpMHPOBAHMM PAaUWUOHANBHOIO HAYYHOI'O MBILUICHHS, CO3AAHHU LENOCTHOIO
npeAcTaBieHus 06 OKpYKalollleM MHpe KaK O €IMHCTBE MPHPOJBl M 4YeJOBEKa, B
NO3HAHMKM TIPHPOAHBIX 3aKOHOMEPHOCTeH M pelIeHHH IIpoljieM coXpaHEeHHUS
IPUPOAHOrO paBHOBECHS,

ybexxaéHHocTH B 0co0oif  3HAYMMOCTH XHUMUM JNId  COBpPEMEHHOH
IMBUIM3AIWH: B €€ TyMaHHCTHYECKOH HamnpaBI€HHOCTH M BAXXHOH pONH B
CO3aHHU HOBOI 0a3bl MaTepHAIBLHOM KYJBTYpPHl, pellleHuH rnobaabHeIX npobiaeM
YCTOMUHMBOTO Pa3BUTHSA YelOBEYECTBA — ChIPbEBOH, SHEPreTHUECKOH, MUILIEBON U
3KOJIOrHYecKoil 0e30macHOCTH, B pa3sBHTUH MEIUIIMHBEI, OOECMEYEHUH YCIOBHH
YCIIEIHOTO TPyJda W JKOJOTMYECKH KOMQOPTHOH JKHM3HH KaXAOro 4YJeHa
00l1IeCTBa;

€CTECTBEHHO-HAYYHOH IpaMOTHOCTH: TIIOHMMaHHS CYLIHOCTH METO/IOB
MO3HAHMA, UCTIONb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJB30BaTh



TNOJy4yacMbIe 3HAHUA Ul aHaNH3a U 00bACHEHHs ABICHHH OKPYXKAIOLIEro MHUpa 1
NPOHMCXOIAIIMX B HEM U3MEHCHHI, YMeHUA enath 0O0CHOBAHHBIE 3aK/IIOYEHHS Ha
OCHOBE HAay4HbIX (PaKTOB M HMMEIOIIMXCA MJAHHBIX C IEJbl0 MOJyYeHHs
OOCTOBEPHBIX BBIBO/IOB;

CNOCOOHOCTH CaMOCTOATENIBHO HCIIONB30BATh XMMHYECKUE 3HaHHS Ui
pelleHHs IPOOIIEM B peabHbIX XH3HEHHBIX CUTYALIHAX;

HHTEpECa K MMO3HAHUIO M1 MCCIIEAO0BATENBCKOM IeATeTbHOCTH;

TOTOBHOCTH H CIOCOOHOCTH K  HENPEPRIBHOMY  00pa3oBaHUI0 U
caM0o00pa30BaHHIO, K AKTUBHOMY TOJYYEHHIO HOBBIX 3HAHHH [0 XHUMWH B
COOTBETCTBHH C JXU3HEHHBIMH NOTPeGHOCTAMH;

MHTepeca K 0COOEHHOCTAM TpyZAa B pPa3NIUyHBIX cdepax npogecCHOHATBHOM
IeATeNnbHOCTH.

METAINPEAMETHBIE PE3YJIBTATHI

MeranpenmeTrHsle pe3yabTaThl OCBOGHHS Y4eOHOro mpeamera «XHMHA» Ha
YPOBHE CpeJHero oo1ero oo6pa3oBaHUs BKIIOYAIOT:

3Ha4UMBle 9 (QOpPMHPOBaHHA  MHPOBO33PEHUS  OOyvarOIUXCA
MEXXIMCLMIUIMHApHbIe (MEXIpeaMeTHble) oflIeHaydHble TIOHATUSA, OTpaXaloilue
LIeJIOCTHOCTE HAy4YHOM KapTHHB MHpa H choeuuHKy MeTOAOB IIO3HAHUS,
HCMONB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BELIECTBO, JHEPrus, ABJIEHUE,
NpoLecc, CUCTeMa, Hay4HbIR (pakT, MPHUHLMI, FHII0TE3a, 32aKOHOMEPHOCTD, 3aKOH,
TeopMsl, UCClIeIoBaHKe, HAOMOIeH)e, N3MEPEeHHE, IKCITIEpHMEHT U JIpyTHe);

yHHBEpCaJibHbIE yueOHble NeficTBHA (HO3HaBaTeNbHbIE, KOMMYHHKAaTHBHbIE,

pEryJIsATHBHBLIE), obecrieunBaroLye ¢bopMHUpOBaHHE GYHKIHOHATBHOHN
rpaMOTHOCTH H COLIMANEHOH KOMITETEHLIUH 00yJaroImmxcs;
CIOCOOHOCTD o0yuarommxcs UCIIOAB30BaTh OCBOCHHBIE

MEXIUCHUIUTHHApHEIE, MUPOBO33pEHYECKHE 3HAHUA H yHHMBEpPCalbHble yueOHbIe
JleicTBUA B IO3HABATEIbHON U COLIMANbHOM IPAKTHKE.

MertanpeaMeTHbIE pPe3yJbTaThl OTPaXaroT OBJAJICHHE YHHBEPCAIbHBIMH
yueOHBIMH  IO3HABaTENbHBIMH, KOMMYHHUKAaTHBHBIMMU H  PEryJISTHBHBIMH
JeHCTBUAMH.

OBiaanenne YHHBEpPCAJIbHbIMH yu4eOHbIMH 103HABATEIbHLIMH
AeHCTBHAMM:

1) 6a3zoBble JJOrHYEeCKHE AeHCTBHS!

CAMOCTOATENBHO  (OPMYNHMPOBaTh M aKTyalH3HpoBaTh  npobiemy,
BCECTOPOHHE €€ paccMaTpHUBATh;

onpenensATh UETH OEATSIBLHOCTH, 3aJaBas MapaMeIpbl M KPUTEPHH HX
OOCTHXEHHUA, COOTHOCHUTH Pe3yJIbTaThl AEATENBHOCTH C NOCTABICHHBIMH LIEIAMM,

HCIIOIB30BAaTh MPH OCBOGHHHM 3HAHWH NPUEMBI JIOTHYECKOTO MBIILIEHHS —
BBIACNIATh XapaKTepHblE NMPU3HAKK TMOHATHA H YCTAHABNMBATHL HMX B3aMMOCBA3b,



UCIOJIb30BaTh COOTBETCTBYIOILME MOHATUSA [ OOBACHEHHS OTENbHBIX (PAKTOB H
SIBJICHUH;

BbIOMpaTh OCHOBAaHHMS MW KpHUTEpUM Juls KiacCH(UKAaIMM BEINECTB |
XHMHYECKMX peaKIIHii;

YCTAHABJIMBATh IPHYUHHO-CIAECACTBEHHbIE CBA3H MEXAY H3Yy4aeMBIMH
SBJICHUAMUY;

CTPOHMTh JIOTHYECKHE paccyX[AcHus (MHIYKTHBHBIC, ACAYKTHBHBIE, IO
AHAJIOTHH), BBIABJATL 3aKOHOMEPHOCTH W IMPOTHBOPEYMS B DPacCMATPHBAEMBIX
ABICHUSX, (POPMYJIHPOBATH BBIBOALI M 3aKITIOUEHMS,

MIPUMEHATE B [IPOLiEcCE NO3HAHUA, UCIIONb3yEMble B XUMHHU CHUMBOJIHYECKHE
(3HaKoBBI€) MOZIENH, TIPeoOPa30BBIBATE MOJAE/IBHEIE IPEACTABICHUS — XUMMHUYECKHI
3HaK (CHMBOJ) O3JeMeHTa, XUMHYecKas QopMyia, YpaBHEHHE XHMHYECKOH
peakuMM — NpH pellieHHH y4eOHBIX NO3HABAaTENBHBIX M TNPAKTHYECKHX 3aaad,
MPUMEHATbh HA3BaHHbIE MOJEJbHBIE TIPEACTABICHH LISl BBIABJICHHS XapaKTepHBIX
MPU3HAKOB H3Y4YAEMBIX BEIECTB H XHMHUYECKHX PEaKLIUiA.

2) 6a30BbIe HCC/IEAOBATENbCKHE AefiCTBHS:

BIAJETh OCHOBAMH METOJOB HAYYHOI0 MO3HAHUS BEIIECTB H XMMHMYECKHX
peaKkLuii;

GOpPMYNHPOBATH LIEIH © 3aJa4H HCCIIEIOBAHHUS, HCIOIL30BaTh IOCTABJICHHBIE
W CaMOCTOATENBHO C(OpMyaHpoBaHHble BONPOCHl B KayeCTBE MHCTPYMEHTA
TIO3HAHUA M OCHOBBI AiS (POPMHUPOBAHHUSA THMIOTE3BI IO MPOBEPKE MPaBHIBHOCTU
BEICKa3BIBAEMBIX CYXIEHUH;

BJIAACTh HABBIKAMHM CaMOCTOATENBHOIO IUIAHUPOBAHUA U [POBEACHUSA
YYSHHYECKHUX HKCIIEPHMEHTOB, COBEPILICHCTBOBATh YMEHHMS HAOMOAATh 32 XOJA0M
MpoLIEcca, CAMOCTOSTENHO NPOTHO3HPOBATE €ro pe3ynbTar, (opMyIHpOBaTh
000011€HHs ¥ BBIBO/Ibl OTHOCHTENBHO JOCTOBEPHOCTH PE3yJILTATOB HCCIEJOBAHH,
COCTaBNATh 0OOCHOBaHHBIH OTHYET O MpOAENaHHOl paborte;

npuoOpeTaTh ONBIT YYEHHYECKON HCCICAOBATENECKOH W IPOEKTHOH
JIeATENIBHOCTH, MPOSBIATE CNOCODHOCTE M TOTOBHOCTH K CaMOCTOSTENLHOMY
NMOUCKY METONOB peEIICHHUS MNpPakTHYECKHX 3aja4, IPHMEHEHHUIO pa3In4HbIX
METOZOB IMO3HAHHUA.

3) pabGora ¢ naopmanuen:

OPHEHTHPOBATHECA B Ppa3NHYHBIX MCTOYHHKAX UWH(popMauuy (Hay4yHO-
nonyinsapHas JIMTEpaTypa XHMHYECKOTO COAEpXKaHMs, CIIPaBOYHbIE M0OCOOHS,
pecypchl UHTepHeTa), aHANTH3MpOBaTh MHGOPMALIHIO Pa3sAMYHBIX BHAOB M (GOpM
MIpEeACTaBJICHUS, KPUTUYECKH OLIEeHUBAaTh cé JOCTOBEPHOCTh u
HEeMPOTHBOPEYHBOCTE;



(OpMyTHPOBATh 3alPOCHl U MPHMEHATH Pa3IHYHbIE METOIBI MPH TIOHCKE H
orbope uHPpoOpMauuH, HeOOXOAWMOH IS BHIIOAHEHHA Y4eOHBIX 33[au
onpenenéHHOro TUIA;

npuobpeTaTth ONBIT HCHONB30BAHHA HMH(POPMALHOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTHI H Pa3JIUYHBIX IOUCKOBBIX CHCTEM;

CaMOCTOATENBHO  BBLIOMpaTh  ONTHMANbHYI0 (OopMy  MpeAcTaBieHHS
uH(popManuu (cXeMbl, rpadUKy, JMarpaMMsbl, TaOIHLEE, PUCYHKH H IPYTHE);

HCHONB30BaTh Hay4YHBIH A3bIK B Ka4yecTBE CpeacTBa mnpu paboTe ¢
XMMHYeCKOH HWHGoOpMaIHeii: TNPUMEHATh MeXNpeaMeTHble ((husuyeckue U
MaTeMaTH4YeCKHe) 3HAKH U CUMBOIBL, GOpMyIibl, a00peBHaTypbl, HOMEHKIIATYDY;

HCIONb30BaTh U IpeoOpa3OBBIBaTH 3HAKOBO-CHMBOJIMYECKHE CpEACTBA
HarnsaaHOCTH.

OBnaneHune yHHBepCAIbHBIMH KOMMYHHKATHBHLIMH JeHCTBHAMM:

33/laBaTh BOIPOCHI 10 CYLIECTBY 00CY>XAaeMoOl TeMBbl B XOJIe AHAJIOra H/HIH
JUCKYCCHM, BBICKa3hIBaTh MUAECH, (POPMYIHPOBATH CBOM  NPEIIOKECHHA
OTHOCHTEJIbHO BBINOJIHEHUA TIPEAJIOKEHHOM 3a1a4H;

BBICTYNATh C IIPEe3€HTallMell pe3yJIbTATOB ITO3HABATENBHOH NEATENBLHOCTH,
MOJyYEHHBIX CAMOCTOATENBHO UIH COBMECTHO CO CBEPCTHUKAMH TPH BHINIOJIHEHUU
XMMHYECKOTO 3KCHEPUMEHTA, MPAaKTHIeCKO paboThl MO HCCIETOBAHHIO CBOHCTB
U3y4YaeMBIX BEILECTB, peann3alui y4eOHOro npoekta U (GopMyIHpOBATh BEIBOABI
Nno pe3yiabTaTaM MpPOBeASHHBIX HCCIEAOBAaHUN MYyTEM COIJIACOBAHUS MO3UIMI B
xoae o6CcyKacH!s 1 0OMeHa MHCHHAMH.

OBaagenHe yHHBEePCAJbHBIMH PeryJIATHBHLIMH AeHCTBHAMH:

CAaMOCTOSITEILHO TUIAHHPOBATh M OCYILECTBINTH CBOKO I103HABATEIBHYIO
JeATENbHOCTh, OmNpedenss e€ LeNnd W 3ajadi, KOHTPOJIHpOBaTb H IO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBAaTh IpEAJiaraeMelil alnropuT™M JEHCTBHH IpH
BHINONIHEHUM YYEOHBIX M HCCIeNOBaTelbCKUX 3aja4, BHIOMpaTh Haubonee
3G deKTHBHBIH cmoco® HX pelleHHs ¢ y4€TOM [ONY4YEHHS HOBBIX 3HaHHH ©
BEIIIeCTBAX H XHMHYECKUX pPeaKluixX;

OCYLIECTBIATh CAMOKOHTPOJIE CBOEH NeATENbHOCTH HA OCHOBE CaMOaHAlI3a
¥ CAMOOLICHKH.

NMPEAMETHBIE PE3YJIbTATBHI

10 KJIACC

IlpeaMeTHBIe pe3ydbTaThl OCBOEHMA Kypca «OpraHuueckas XHMHA»
OTPaXKaroT:

CPOPMHpPOBAHHOCT, ~ TPEJCTAaBIEHHHA O XMMHYECKOH  COCTaBIAIOLIEH
eCTECTBEHHO-HAYyUHOH KapTHHBI MHpa, POJH XMMHH B I[103HAHHH SABJICHMA



NpUpoAbl, B (OPMHPOBAHUHM MBIUUIEHHA W KYJIBTYpbl JIMYHOCTH, €&
(GYHKUHOHANBHOH MPAMOTHOCTH, HEOOXOAUMOM A pellleHHS NMPaKTUYECKHUX 3a1ay
H 3KOJIOTHYECKH OOOCHOBAHHOTO OTHOLIEHHSA X CBOEMY 3IOPOBBIO M IPHPOIHOMN
cpene;

BlIaJICHHE  CHUCTEMON  XMMHYECKMX  3HaHMH, KOTOopas  BKJIIOYAaeT:
OCHOBOIIONIATAIOIIHE TIOHATHA (XHUMHMYECKHH 3J€MEHT, aTOM, D3JIeKTPOHHAs
0607104Ka aTOMa, MOJIEKYJIa, BAJIECHTHOCTh, 31eKTPOOTPUIIATENEHOCTE, XAMHYECKas
CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas M COKpaulléHHas), MOIb, MOISpHas
Macca, MOJNApHBIA 00BEM, yriaepoAHblif ckener, (YHKUHOHANBHAas TIpyNmna,
panMKall, H30MEpHsl, H30MEPbL, TOMOJIOTHYECKHUH psill, TOMOJIOTH, YITIEBOAOPOIDI,
KHCJIOpOA M a30TcofepXKalllie COeAUHEHHS, MOHOMEp, IOJIHMEp, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYIISIDHBIE COSIUHEHHA); TEOPHH U 3aKOHBI (TEOPHS CTPOCHHS
opranvuyeckux BeuectB A. M. bytnepoBa, 3akoH coxpaHeHHs Macchl BEIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHMH $3BIK XMMMHM; MHPOBO33PCHYECKHE 3HAHUA,
JieXale B OCHOBE IMOHMMAHUSA IIPHYMHHOCTH H CHCTEMHOCTH XHMHYECKHX
ABJIEHNH, (akTomorvyecKue CBeJeHHS O CBONCTBax, COCTaBe, IONYYEHHH H
Oe3omacHOM HCMONB30BAHHH BAXHEHIINX OPraHMYEeCKHX BELIECTB B OBITY H
NPAKTHYECKOH AEATCIIBHOCTH YEN0BEKA;

¢hOPMUPOBAHHOCTE YMEHHi BBIABNATH XapaKTEpHBIC MPU3HAKK MOHATHH,
YCTaHABIMBAaTh WX B3aMMOCBA3b, UCIIONB30BATh COOTBETCTBYIOLIWE MOHATHA NpH
ONMCaHUH COCTaBa, CTPOSHHS U TIpEBpAIlieHHl OpraHn4eCKUX COeAHHEHHI;

cOpMHPOBAaHHOCTh YMEHHMI HCIONB30BaTh XUMUYECKYIO CHMBOIHKY I
COCTABJICHHS MOJIEKYJIAPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIUEHHOM)
dopMyR OpraHMYecCKHWX BeIIeCTB W ypaBHEHHMH XHMMHYCCKHX pEakKLMi,
H3rOTABIMBATH MOJEIH MONEKYJ OpraHWYeCKMX BEINCCTB M HMIUTIOCTPaLMH HX
XMMHYECKOr0 H NPOCTPAHCTBEHHOTO CTPOCHHS,

c(hOpPMHpPOBaHHOCTh YMEHHH YCTaHaBIIMBaTh IPHHAICKHOCTh H3YYEHHRIX
OpraHH4YecKHX BelllecTB MO HX COCTaBY M CTPOEHHIO K OIpelelEHHOMY
KJIaccy/rpynmne coeguHeHHH (yrieBoOpOnbl, KHCIOPOA M a30TCOAEpKallue
COETUHEHHS, BBICOKOMOJIEKYJISPHBEIE COeAMHEHHA), AaBaTh MM Ha3BaHMA IO
cuctematnueckoir HomeHkiatype (IUPAC), a Taxxke NpUBOJUTHE TPHBHAJIBHBIC
Ha3BaHHA OTAEIBHBIX OpraHMYECKHX BeLUeCTB (STHIIEH, NPOMIMJIEH, AUETH/ICH,
STHIICHTJIMKONB, TNIHLEPUH, ¢eHon, GopMalbierui, alueTaibAerui, MypaBbHHas
KHCIIO0TA, YKCYCHasl KUCIIOTa, OJICHHOBAs KHCJIOTa, CTeApHHOBasA KHCJIOTa, TIIOK03a,
GbpyKTO3a, Kpaxmai, 1eJIT0N03a, IIIHLHH);

c)OPMHPOBAHHOCTE YMEHHs ONpEAe]sATh BHABI XMMHYECKOH CBA3H B
OpraHMYECKUX COeMHEHMSIX (OMUHapHbIE H KpaTHEIE),



cpOpMHPOBAaHHOCT yMEHMA IPHUMEHATh IONOXEHHSA TEOPHH CTPOEHHS
OpraHH4ecKux BelecTs A. M. bytnepoBa ans oO0bAcHEeHUS 3aBHCHMOCTH CBOHCTB
BEIIIECTB OT UX COCTAaBa H CTPOEHHUS; 3aKOH COXpaHEHUs MacChl BELIECTE;

cpOpMHpPOBAHHOCTH  YMEHHH  XapaKTepH30BaTh COCTaB, CTPOCHME,
¢u3MYecKHe UM XHMHYECKHE CBOMCTBA THIMYHBIX MPEACTABHTENEH pa3lHYHBIX
KJacCOB OPraHMYECKHX BeIeCTB (METaH, 3TaH, JTUIEH, MPOINHJIEH, aLETHJIEH,
OyranueHn-1,3, metunOyraguer-1,3, GeH30, METaHOJ, 3TAaHON, 3THJICHIIHKOIB,
TTMLEPUH, (eHoN, aleTalblernl, MypaBbHHAs H YKCYCHas KHCJIOTHI, TIIIOKO3a,
KpaxmaJl, LEeJLT0N03a, aMHHOYKCYCHasd KUCIIOTA), WUIKCTPHPOBATh reHETHUECKYIO
CBSI3b MEXIY HHMH YPaBHEHHSAMH COOTBETCTBYIOLUMX XHMHYECKHX peakuui ¢
UCNOJB30BaHHEM CTPYKTYPHBIX GOpMyI;

c(OPMHUPOBAHHOCTh YMEHHUSA XapaKTepH30BaTh HCTOUHHKH YTIE€BOAOPOAHOIO
ceipbi  (HedTb, NPHPOAHBIA ras, yromap), cHocobbl HX mNepepaboTKH U
NpaKTHYECKOe IpHMEHEHHE MPOAYKTOB nepepaboTky;

¢HOpMHPOBAHHOCTh YMEHHH MNPOBOAUTh BBEIYUCICHHA IO XHMHYECKHM
YpaBHCHHAM (Macchl, 00béMa, KOJIMYECTBA HCXOJHOTO BELIECTBA HJIHM MPOAYKTa
peaKkuy IO H3BECTHHIM Macce, O00bEMy, KOJIMYECTBY OJHOIO M3 HCXOAHBIX
BEILIECTB UJIH MPOAYKTOB PEAKIHH);

chOpMHPOBAaHHOCTL YMEHHH BNaJeTh CHCTEMOH 3HaHHH 00 OCHOBHBIX
METOJIaX HAyYHOTO NO3HAHHA, UCIIONB3YEMBIX B XUMHH IIPH U3YUSHHH BEIIECTB H
XMMHMYECKHX ABJICHUH (HalaoaeHHue, U3SMEepeHHe, IKCIIEPUMEHT, MOACIIMPOBaHUE ),
UCIOJNB30BaTh CHCTEMHBIE XMMHYECKME 3HAHUSA JUIS IPUHATHA PELICHHH B
KOHKPETHBIX JKU3HEHHBIX CHTYallMfiXx, CBS3aHHBIX C BeEIIeCTBAMH K UX
IPUMEHEHHUEM;

cOpMHPOBAaHHOCTh YMEHH#1 coOMOJaTh MpaBiiia NOJb30BaHHA XHMHYECKOH
nocynoii u nabopartopHbiM o0OopynoBaHMeM, a TakXke IpaBWiIa OOpalleHHsA C
BELIIECTBAMH B COOTBETCTBHH C HHCTPYKIHAMH MO BBINIOJIHEHHIO J1aBOPaTOPHBIX
XHMHUYECKHX OIBITOB;

c¢hOpMHpPOBaHHOCTh YMEHHH INJAHWPOBAaTE H BBHINONHATE XHMHYECKHIA
3KCHEPUMEHT (NpeBpallleHys OPraHU4eCKHUX BellleCTB P HArPeBaHWH, NONyYeHHE
3THIEHA W H3y4YeHHWe €ro CBOHCTB, KAa4EeCTBCHHBIE pPEaKUHH OpPraHHYECKHX
BEIIECTB, JAeHaTypauus OelKoB NMpM HarpeBaHHHM, L[BETHbIe pEaKUUH OCNKOB) B
COOTBETCTBMH ¢ IpaBWIaMH TEXHMKM 0e3omacHOCTH MNpH OOpallleHuH C
BelllecTBAMH H Ja00paTOpHBIM O0OpYIOBARHHEM, NPEIACTABIAT: PE3YIbTAThl
XMMHYECKOrO DJKCIIEpHMEHTa B (opMe 3afMHUCH YPAaBHEHUH COOTBETCTBYIOLMX
peakiuii 1 GopMyNIHPOBATH BEIBOJBI HA OCHOBE 3THX PE3YNBTATOB;

cOPMUPOBAHHOCT YMEHHH KpPUTHYECKH AaHAJIH3UPOBATh XHMHYECKYIO
MHQOPMALIMIO, TMOIYyYaeMYI0 M3 pPa3HBIX MCTOYHHMKOB (CpEACTBa MacCOBOH
uHdpopMaunu, IHTepHeT U ApYTrHX);



COPMHPOBAaHHOCTh  yMeHMIl  cofirogaTh  MpaBuMIa  3KOJOTMYECKH
IeJIECOOOPAa3HOrO0 MNOBeAEHHA B ORITY M TPYAOBOM JEATEABHOCTH B LEAX
COXpaHEHHs CBOEro 3J0pPOBbAd M OKpYXKalolllei NpPHUpPOIHON cpeanl, 0CO3HABAThH
OMAacHOCTh BO3JEHCTBHSA HA >KHBBIE OPraHH3MEBI ONpElENEHHBIX OPraHMYECKUX
BEIXECTB, MOHMMas cMbicl nokasatens ILJK, noscHATs Ha mpuMepax CnocoObl
YMEHBHICHHS H NPEIOTBPALIEHHS MX BPEJHOTO BO3ACHCTBMSA Ha OpraHH3M
YeJI0BEKa;

ans 00y4aloluXcs C OTPaHHYEHHBIMH BO3MOXKHOCTAMH 3JOPOBBA: YMEHHE
DPUMEHSTh 3HaHHA OO0 OCHOBHBIX HNOCTYMNHBIX METOJAX IO3HAaHUS BEIUECTB H
XUMHYECKHX SIBJIEHHH;

I ClenblX M cnaboBHIAMX OOYYaloUIWXCA: YMEHHE HCIOJIb30BaTh
penbedHO-TOueUHYIO CUCTeMY 0Go3HaveHuit JI. Bpaiing [d 3anucH XMMHYecKHX

dopmyn.
11 KJITACC

IlpeameTHele pe3ynbTaThl OCBOGHHS Kypca «OOmias M HeopraHuveckas
XHMESD» OTPaxaloT:

cOpMUPOBAHHOCTh NPEACTABICHMI: O XHMHYECKOM COCTaBIAIOLICH
€CTECTBEHHO-HAyYHOH KAapTHHBI MHpa, PO XHMHH B MO3HAHHH SBJICHHI
NpHPOAbl, B (GOPMHPOBAHWH MBILUEHHST M  KYJbTYPHl JIHYHOCTH, €&
(yHKLHMOHANIBEHON IrPaAMOTHOCTH, HEOOXOAMMO# T PEIUEHHA MNPAKTHYECKHMX 337134
H 3KOJIOTH4eCKH OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY 3/I0POBBIO H NPUPOAHOI
cpene;

BlIAJCHHE  CHUCTEMOM  XMMHWYECKHX  3HaHHHA, KOTOpad  BKJIKOYAeT:
OCHOBOMNOJIAralOUIME IMOHATUS (XUMHYECKUH JNEeMEeHT, aToM, u3oTom, s-, p-, d-
3NEeKTPOHHBIC OpOHUTANM aTOMOB, HMOH, MOJEKyNla, MOJb, MOJApPHbIH 00BEM,
BAJIEHTHOCTH, JJIEKTPOOTPHLIATENIBHOCTD, CTENEHb OKHUCIEHUA, XUMH4YECKas CBA3b
(xoBaneHTHas, HOHHAs, METAITHYECKAsA, BOAOPOAHASA ), KpHCTAIINYECKas periéTka,
THIBI XUMHYECKHUX PpEaKluid, pacTBOP, JJEKTPOJHTBI, HENEKTPOIHTEHI,
3NEKTPONUTHYECKad JMCCOLMALUA, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTB
XMMHYECKOH peakUHM, XHMHYECKOe paBHOBECHE), TEOPMH M 33aKOHBI (TeOpHd
3NeKTPOJIMTHYECKOH aucconyauuu, nepuoaudeckui 3zaxkon JI. M. Menneneesa,
3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH COXpPaHEHMWs H IpPEBpalllcHHs 3HEPIHH
NMpH XHUMHYECKMX peaklUfX), 3aKOHOMEPHOCTH, CHMBOJIHYECKHH SA3BIK XHMHH,
MHPOBO33pE€HYECKHE 3HAHHUSA, JeXaujie B OCHOBE IMOHMMAaHUs INMPUUMHHOCTH H
CHCTEMHOCTH XHMHYECKHUX ABICHHH, (akToNOrudecKkue CBEACHHUS O CBOMCTBAX,
cocTaBe, MOJIy4eHUH U 0e30MacHOM HCNOJIb30BaHUH BaXKHEHIIMX HEOPraHMYECKMX
BEIIECTB B OBITY U NPaKTHUYECKOH JeATeNbHOCTH Y€I0BEKA,;



c(POPMHPOBAHHOCTh YMEHHH BBIABNATH XapaKTEpHBbIE IPH3HAKH IIOHSATHIA,
YCTaHABIMBATh WX B3aMMOCBS3b, HCNOIB30BaTh COOTBETCTBYIOIUUE MOHATHA NpH
OIMCAaHHH HEOPTAaHMYECKHX BELIECTB H UX MpeBpailcHHIA;

cOpMHPOBAHHOCTb YMEHHH HCIIOIB30BaTh XHMHUYECKYI) CHMBOJIHKY s
cocraBleHMss (OpMyJ] BEIIECTE M YpaBHEHHH XHMMHUYECKMX peakuuii,
cucremaruyeckyio HoMeHknarypy (IUPAC) u TpuBuanbsHble Ha3BaHUA OTHEABHBIX
HEOPraHWYECKHX BelllecTB (yrapHblii ras, YrieKHUCAsli ra3, amMMHak, rainégas
H3BECTh, HETALIEHAS U3BECTh, NIUTHEBAs CONA, IUPUT H JPYTHE);

c(hOPMHPOBAHHOCTb YMEHHH ONPENENATh BaJICHTHOCTb H CTEINIEHb OKMCHACHHUA
XMMHYECKHMX 3JIEMEHTOB B COEAMHEHMAX pPa3liMYHOTO COCTaBa, BUI XHMHYECKOi
CBA3H (KOBAJIEHTHAs, MOHHAN, METAIUTMYMECKas, BOJOPOAHAS) B COETUHEHUAX, THUII
KPUCTAUIMYESCKOH pelETKH KOHKPETHOTO BellecTBa (aTOMHas, MOJEKYJApPHad,
WOHHAs, METAIJIHYECKAas), XapaKTep Cpelbl B BOAHBIX PacTBOpax HEOPraHUYeCKHX
COeTHHEHHH;

chOpPMHUPOBaHHOCTh YMEHHIA YCTAHABIIMBATH MPUHAJJIEIKHOCTD
HEOPraHMYECKUX BELIECTB IO MX COCTaBy K OIpeAenEHHOMY Kiaccy/rpynmne
COCAMHEHUH (IpOCThIE BELIECTBA — METAUIEI U HEMETaJUIbl, OKCH/IbI, OCHOBAaHHA,
KHCIIOTHI, aM(OTEepHBIE TMAPOKCHUIEL, COJTH);

chopMUPOBAaHHOCTE YMEHHH PAacKphIBATH CMEICH TIEPHOAHYecKoro 3akoHa /1.
W. Menpeneesa H JEMOHCTPHPOBATE €ro CUCTEMATH3HPYIOLLYIO, OOBICHUTENLHYIO
H NIPOTHOCTHYECKYHO (yHKITHH;

chOpPMHUpPOBaHHOCTh YMEHHWI XapakTepH30BaTh 3JIEKTPOHHOE CTPOEHHE
aTOMOB XHMMHMYecKHX 23yieMeHTOB 1—4 mnepuonmor Ilepuoguyeckoii cucTeMsl
xuMmuueckux sneMeHtoB JI. M. MeHgeneeBa, HCHONb3ys IMOHATHA «s-, p-, d-
IEKTPOHHBIE opOuTanu», «3HEpreTU4ecKne YPOBHH», O0BACHATD
3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XMMHYECKHX JJIEMEHTOB U MX COEJUHEHH
no nepuojam M rpynnaM Ilepuoandeckod cucTeMbl XMMHUECKHX deMenToB M1, H.
Mengeneepa;

c)OPMHPOBAHHOCTh YMEHHH  XapaKTepH30BaTh (OMHCHIBaTH) oOOIIMeE
XHMHYECKHE CBOHCTBA HEOPTraHMYECKHX BeIIeCTB pasiM4yHBIX  KJIACCOB,
HOATBEPHK/AaTh CYLIECTBOBAHHE T'€HETHYECKOH CBI3M MeEXKIy HEOPraHM4eCKHMHU
BEIIECTBAMHU C [TOMOUIBIO YPaBHEHHI COOTBETCTBYIOIIUX XUMHUECKHX PEaKLIKi;

c(OpPMHUPOBAHHOCTE YMEHHS KIAcCUPHUMPOBATH XHMHUUECKHE peakiMH II0
Pa3TUYHBIM MMPH3HAaKaM (YHCIY M COCTABY pPEarHpylOLIMX BEILIECTB, TEILIOBOMY
> PeKTy peakuyH, U3MEHEHHIO CTeleHell OKMCIEHHsS JIEMEHTOB, 0OpaTHMOCTH
pPeaKIuM, yUaCTHIO KaTallH3aTopa);

¢(hOPMUPOBAHHOCTh YMEHHH COCTaBJIATH YPABHEHMs pPeaKilMd pasiIM4HBIX
THUIIOB, TIOJIHBIE M COKPAIUEHHBIE YPAaBHEHUS peakiuii HOHHOTO 0OMeHa, YUMThIBasA
YCIIOBHS, IPU KOTOPBIX 3TH PeaKUMH HAYT IO KOHIIA,



C(QOPMHPOBAaHHOCTE YMEHHH HPOBOOUTH PEaKOHH, MOATBEPXKAAIOIINE
KAYeCTBEHHBIH COCTaB pa3IM4YHBIX HEOPraHMYECKHUX BEIIeCTB, paclo3HABATh
ONBITHBIM MYTEM MOHBI, IPUCYTCTBYIOLIKUE B BOJHBIX PacTBOpax HEOpraHHUYeCcKHX
BELLECTB;

cOpMHPOBaHHOCTE YMEHHH pacKpblBaTh CYILHOCTD  OKHMCIMTENBHO-
BOCCTAHOBUTEJBHBIX PEAKLHMH MOCPEACTBOM COCTABJIIEHHA 3JEKTPOHHOro OanaHca
3TUX peaKlHii;

cHOPMHUPOBAHHOCTL YMEHHUH OOBACHATH 3aBUCHMOCTH CKOPOCTH XHMHYECKOH
PEaKLUHU OT pa3NUYHEIX (PAKTOPOB; XapaKkTep CMEIEHUA XHUMUYECKOro paBHOBECHS
B 3aBUCHMOCTH OT BHeIIHero BozaencTeus (mpuHuun Jle Ilatense);

c(OPMHPOBAHHOCTL YMEHHH XapaKTepu30BaThb XUMHYECKHEe IIPOLIEeCChI,
Jexalye B OCHOBE IMPOMBILUICHHOTO MONYYEHUS CEPHOM KHUCIOTHI, aMMHaka, a
TaKKe CPOPMHPOBAHHOCTH MpPEICTaBlIeHHH 00 OOMIMX HaydHBIX MPHHUMIIAX H
JKOJIOTHYECKHX MpodiieMax XHMUYECKOTO MPOH3BOACTBA;

c(OpMHPOBAaHHOCTh YMEHHH NPOBOAHUTH BBIYACIEHHSA C HCIONB30BaHHEM
MNOHATUSA «MAcCOBad JOJS BEIECTBA B pacTBOpe», OOBEMHBIX OTHOLIEHWH Tra3oB
MIpH XHUMUYECKHX PeaKlHAX, Macchl BELECTBA UIH 00BEMA ra3oB MO U3BECTHOMY
KOJIMMECTBY BeLLECTBa, Macce WM O0BEMY OJHONO M3 YYacTBYIOUIHX B peakiuH
BELLIECTB, TEILIOBOrO 3(deKTa peakiid Ha OCHOBE 33KOHOB COXPaHEHHS Macchl
BELIECTB, PEBPALlCHUA U COXPaHEHHUS SHEPTHH;

chOPMHPOBAHHOCTh YMEHHIH COOJIIONAaTh MpaBUila TIOJIb30BaHUS XUMUYECKOH
nocynoii U nabopaTopHsIM OOOpYAOBaHMEM, a Taloke NpaBuUia OOpallEHHMsA C
BEIIIECTBAMH B COOTBETCTBUH ¢ HHCTPYKIIMSAMH I10 BBINOMHEHHIO NTabopaTOpHEBIX
XUMHYECKHUX OIBITOB;

cHOpPMHPOBAaHHOCTE YMEHHH IUIAHHPOBaTh M BBINOJIHATE XUMHYECKHH
IKCIIEpPUMEHT (pa3noKeHHE NePOKCHAa BOAOPONa B NMPHCYTCTBHM KaTanM3aTopa,
onpeiesieHHe Cpelbl PacTBOPOB BELIECTB C IOMOIUBIO YHHBEPCANBHOTO
HHIMKATOPa, BIMAHHE Pa3IN4YHBIX (PaKTOPOB HA CKOPOCTh XMMHYECKOW PEaKLUH,
peaKuvM HWOHHOro OOMeHa, KaueCTBEHHblE peaKLMM Ha cynbdar-, KapOoHar- u
XJIOPHA-aHHOHB], HA KaTHOH aMMOHHA, PEIIEHHE SKCTCPUMEHTANBHBIX 3a]a4 1o
temaM «Metamnei» U «Hemeramne») B COOTBETCTBHHM C IIpPaBWJIaMH TE€XHUKH
6e30MacHOCTH [Py oOpanIeHKH ¢ BellecTBaMU U 1abopaTopHEIM 060py10BaHHEM,
NpeACTARIATh Pe3yJbTaThl XHMHYECKOro OJKCIEepMMEHTa B (QopMe 3amucu
ypaBHEHHH COOTBETCTBYIOLWIMX peakuyil ¥ (opMyaMpOBaTh BHIBOABI HAa OCHOBC
9THX pe3yJbTaTOB;

COPMHPOBAHHOCTE YMEHUH KPHTHUECKH aHAIM3UPOBATH XHMHYECKYIO
AHOOpMAIMIO, IIOQYYaeMYI0 M3 pa3HBIX HCTOYHHKOB (CPEICTBA MAaccOBOH
KOMMYHHKauY, HTEpHET ¥ APYTHX);



c(pOpMUPOBAHHOCTh  yYMEHMH  coQuloJaTh  MpaBHJIA  3KOJIOTHYECKH
HesiecooOpa3sHOro floBeJeHUs B OBITY M TPYHOBO#l HEATENBHOCTH B LENAX
COXpaHEHMs1 CBOET0 3[0pOBbA M OKPYXKAMOIIEH NPHUPOAHON cpenbi, OCO3HABaTh
OTIaCHOCTb BO3AEHCTBUA HA XKHBbIE OPraHU3Mbl OIpe/IeIEHHBIX BELieCTB, IOHUMAA
cMmeicn mokaszatens I[JK, moscHaTs Ha npumepax cmocoObl yMeHBIICHHS H
IpeJOTBpaIlleH!s] UX BPEAHOro BO3ACHCTBHA Ha OpraHU3M YelIOBEKa;

AU 00y4aloIIHXCS C OrpaHHYEHHBIMH BO3MOXHOCTSAMH 3JOpPOBBA: YMeHHE
IPUMEHATh 3HAHUA 00 OCHOBHBIX JAOCTYNHBIX METOAAX ITO3HAHUS BEUIECTB H
XUMHYECKUX SABIICHHUI;

IJig  clenblX W caaboBuisAMX oO0ydaloluXcsa: YMEHHE MCHOJIb30BaTh
penbe¢dHO-TOUEUHYIO CUCTeMy oOo3HadeHuii JI. Bpaiing ang 3anucd XUMHYeCcKUX

dbopmy.
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YYEBHO-METOANXYECKOE OBECIIEYUEHHE
OBPA3OBATEJIBHOI'O NPOLECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHAJIBI 1JI51 YYEHHUKA

» Xumus, 10 xnacc/ IN'abpuensz O.C., O0wecTBO ¢ orpaHHueHHOM
OTBETCTBEHHOCTHIO «/[PODAY; AkuinoHepHOE 001IecTBO «30aTENBCTBO
«IIpocBemienne»

» Xumns, 11 xnacc/ I'abpuenss O.C., O01ecTBO ¢ OrpaHH4CHHOM
OTBETCTBEHHOCTHIO «/[IPOPAY»; AKunoHepHoe 0b6iecTBo «M3aaTenscTBo

«IIpoceeienue»

METOJUUYECKUE MATEPHAJIBI 1JIS1 YUUTEJIA
O.C.I'abpuensn, C.A.Cnagkos. [IpumepHele pabouue NporpaMMsl.
INpeametHas nuaus yuedHukos O.C.I'abpuensna,C.A.Cnankosa,

N.I".Ocrpoymona. Xumus 10-11 xnacc

IIAPPOBBIE OBPA3OBATEJIBHBIE PECYPCHI H PECYPCBI CETH
HHTEPHET

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



