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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHM Ha YpPOBHE cCpelHero ooOimero o0Opa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENbHON MTPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIx B DenepalbHOM  rOCYJIapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mpenogaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTENbHBIX OpraHu3aunusx Poccuiickoi
®denepauyy, peanu3yoOIIUX OCHOBHbIE 00Opa3oBaTelIbHbIE MPOrpaMMBbl, |
OCHOBHBIX TOJIOKeHUN «CTpaternn pas3BuTUs BOCIHMTaHMS B Poccuiickoin
@epnepanuu Ha nepuon 1o 2025 roga» (Pacnopsokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/0B K pa3paboTKe MpOrpaMMbl IO XUMHUH, K OINpPEAEICHUIO
oOwielt crpateruy 00y4YeHusl, BOCIUTAHUS U Pa3BUTHUS 00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumusi» 1 10—11 knaccoB Ha 0a30BOM ypOBHE COCTaBHIIU
koHuentyanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJEpKaHUs, pe3ylbTaToOB OOyYeHUs U TpPeOOBAHMH K YpPOBHIO IOATOTOBKU
BBIITYCKHUKOB.

XUMHUECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
00111e00pa30BaTeIbHON  OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CHIYXHUT 3aBEepUIAIOIIMM 3TaloM peaju3aluy  Ha
COOTBETCTBYIOLLIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILIUX
LEJIOCTHOW CHCTEME XUMHYECKOro oOpa3oBaHMs. OTH LIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KYJIbTYpbI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBIO M TPUPOAHOM cpene. Peamusyercss xumudeckoe oOpa3oBaHUE
oOyJaroluxcs Ha YpOBHE CpPEIHEro 00IIero oOpa3oBaHus CPeACTBAMU Yy4EOHOTO
npeaMeTra «XUMHUS», COJIepKaHUE M TOCTPOCHHE KOTOPOro OMNpenesieHbl B
nporpaMme MO XMMHUHU € Y4E€TOM CHEeUU(PUKA HAyKd XUMUHU, €€ 3HAYCHHUS B
NMO3HAHUU TPUPOJLI U B MaTEPUAIbHOW U3HM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1enell M NPUHLUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaeparumu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO pOjb B
COBPEMEHHOW IUBWJIM3AIMM, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpPHI.
Ona BHOCHUT CBOM BKJIaJa B (POPMUPOBAHUE PALMOHATBHOTO HAyYHOTO MBIIUICHUS,
B CO3JIaHUE LEJIOCTHOTO MPEJCTABICHUSI 00 OKPY)KAIOIIEeM MHUpPE KaK O €IUHCTBE
OPUPOJIbI U YENOBEKa, KOTopoe (HOpMHUpYeTCs B XMMHH Ha OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPYKAIOUIET0 MHUPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMHU 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aMMOJENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMIIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa W >KM3HUM KaxXJI0ro uieHa oOmectBa. CoBpeMEHHas XuUMHUS KaK Hayka
CO3UJaTENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHMW HAIlpaBJICHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEIAMH W MPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBanus cojaepxanue npenmera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
M3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOy4Jarommxcs, HEOOXOMUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMa, MPOJOJKCHUS
00pa30BaHus B pa3JIMYHBIX 00JIaCTAX, HE CBS3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHS»  SBISIIOTCA  0a30BbIE  KypChl —
«Opranuveckas xumus» u «OOmas U HeopraHuyeckas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJICP’KaHMsI KOTOPBIX SIBIIIFOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMaA
3HAHUU MO0 HEOPraHWYECKOW XMMHH (C BKIIFOUECHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xumuu. @OpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUHU
npeaMera 00ecrnedyuBaeT BO3MOXKHOCTb PACCMOTPEHHsS] BCEro MHOT0O0Opas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranuudeckas xumus» u «OOmas u
HEOpPTraHW4YecKas XUMHS» CPOpMHUpOBaHa B MporpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHIO Y4eOHOro marepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpPENEIEHHBIX
TEOPETUYECKUX YpOBHiIX. Tak, B Kypce OpPraHMYECKOM XHWMHHM BEIIECTBa
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCHYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXMUMHUYECKHUX U  DJIEKTPOHHBIX
MpEACTaBICHU O CTpoeHuu BemecTB. CBelneHus 00 H3ydaeMblXx B Kypce
BEII[ECTBAX JAIOTCSA B PA3BUTHUU — OT YTJIEBOJAOPOJIOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHMueckod XUMHM TMOJY4YarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs MEpBOHAYATILHBIC
MPECTABICHUS] O XUMUYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUUYECKON pEaKIIUH.

[lonx HOBBIM yrjaoM 3peHUss B TMpeaMeTe «XUMHs» 0a30BOTO YPOBHS
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU Martepuan | (PaKTOJOTMYECKHUE CBEIAEHUS O BeIleCTBaX U
XUMHUUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMHSD) O0yYarolMMCsl TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE



NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOJO0JOTUYECKUX TMO3UIUH,
riyoke TOHSATh HUCTOPUYECKOE H3MEHEHHE (QYHKIHMI 53TOro 3akoHa — OT
o0o011aromiel 10 0OBACHSIONIEH U MPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W MPUMCHCHHUM, a TAKKE O XUMUUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TMpoTeKaHusi jgomnoyiHgercs B kKypcax 10 u 11 kmaccos
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYpOJIOTHYECKUA U TMPUKIAJHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMU HayKaMH, PacKphIBalOT €€ poJib B TO3HABATEIHLHON W TMPAKTHUYCCKOU
NEATETLHOCTH YEJIOBEKAa, CIIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHSI K MPOIECCY
TBOpUYECTBA B O0JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMUU, TTOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npo0iemMax, CBS3aHHBIX C XUMHEH, KPUTHYCCKA OCMBICIUBATh HWH(GOPMAIHIO U
NPUMEHATh € JUIA TIOTIOJHEHWS 3HAHWM, pPEIICHUS WHTEUICKTYalbHbIX U
HKCIIEPUMEHTAILHBIX UCCIIEI0BATENbCKUX 3a/lad. B 11ei1oM cojepkanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCSI MHUPOBO33PEHUYECKONM OCHOBBI ISl TOHUMAHUS
bunocockux MACH, TaKWX KaK: MaTepUaIbHOE CAMHCTBO HEOPTaHUYECKOTO M
OpPTraHUYECKOTO MHpa, OOYCIOBJIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM W
CTpOEHHEM, TI03HABAEMOCTb TMPHUPOJHBIX SIBICHUNA TYyTEM DOKCIEpPUMEHTa W
pEeIIeHUs] TMPOTUBOPEYMIT MEXKIy HOBBIMH (aKTaMH U TEOPETHYECKUMU
MIPEANOCHUIKAMH, OCO3HAHNE POJIM XUMHUHU B PEIICHUN DKOJIOTHUECKUX TPOoOiIeM, a
TaKke Mpo0JIeM COepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPhSI, CO3JIaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmmane pemeHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS MW COLMATU3AIMH
OOy4YaromMXcsl MPUHITHIE MPOTPAaMMON IO XUMHUHU TOJXOJbl K OIPEACIICHUIO
COoIepKaHUSI H TIOCTPOSHHUS TIpeAMeTa MPEeayCMaTpuBalOT (HOPMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHUCTBUWA, UMEKOIUX 0a30BOo€ 3HAYEHUE A
pPa3NUYHBIX BHJOB JICSITEIIBHOCTU: peHIeHUs MpodsieM, TIOUCKa, aHaiu3a u
00paboTku nHGOpPMAITNH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITA IPAKTUICCKOM
U HCCIICOBATEIIBCKON JEATEIHHOCTH, 3aHUMAIOINICH Ba)XHOE MECTO B TIO3HAHUU
XUMUH.

B mpakTuke npenogaBaHWs XWMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIET0 00pa30BaHUs, TP OMPEICICHUH
COJIeP KATEIIbHON XapaKTePUCTUKHU IeJied HW3Y4deHHUs TpeIMeTa HarpaBlIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHPOBAHHE OCHOB
XUMUYECKON HAyKM Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTHYECKOU
JEATEILHOCTH YEeJIOBEKa M KaK OJHOTO M3 KOMITOHEHTOB MHUPOBOW KYJIbTyphl. C



METOJMYECKOW TOYKH 3PEHUs TAaKOW MOAXOJ K OIpPEACNICHUIO 1elied H3ydeHUus
IpeMETa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.

CoryiacHO JaHHOW TOYKE 3pEHUS TVIABHBIMH IIEJISIMU U3Y4YEHHUS MpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opMupoBaHME CHUCTEMBl XUMHUYECKMX 3HAHUM Kak  Ba)KHEHIIEH
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOpPOHU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHHE M TMOHHUMAHHME CYIIHOCTHU JOCTYITHBIX
000011IeHUI MHPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHHE C HCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHMUS;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB W XUMHYECKHX pEaKiui, HEOOXOJUMBIX IS MPUOOpPETCHHUS
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BELIECTB M XUMHUYECKUX SIBICHUH,
UMEIOLINX MECTO B MIPUPOJIE, B IPAKTUUECKOMN U MOBCEIHEBHOM JKU3HH;

e pa3BUTUE YMEHUH U CIIOCOOOB I€ATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e30MmacHOro o0paIieHus ¢ BeIIeCTBAMH.

Hapsiny ¢ atum, comeprkaTelibHas XapaKTepUCTHKA 1IeJiel U 3a1a4 U3y4eHUs
npeaMera B IporpaMMe 1Mo XMMUU YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MIPUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
OpErnoJAaBaHNM XUMUU B OOJbIIed CTeNmeHH OTHATCA  MPEeArovYTeHHE
IMPAKTHUYECKOW KOMIIOHEHTE COJep)KaHWs OOydYeHHUs, OPHEHTHPOBAHHON Ha
HOJIFOTOBKY BBIMYCKHHKA 00I111€00pa30BaTEIbHON OpraHM3aliy, BIAJCIOIIEro He
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOOaMU U
YMEHHUSIMH aKTUBHOTO TOJYYCHUS 3HAHUN W MPUMEHEHHS UX B PEATBbHOMN KU3HU
JUTSL pEIICHUS TPAKTHUECKHX 3a7ad.

B cBs3u ¢ 3TUM mnpu U3y4YeHHH IMpeaMera «XUMHsS» JTOMHUHHUPYIOIIEe
3Ha4YeHHEe NMPUOOPETAIOT TaKKE LENH U 334, KaK:

ajanrtanus oO0yJarolMXcsl K yCJIOBUSIM JTUHAMHUYHO Pa3BUBAIOILErOCS MHpA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa3oBaHUI0, COTPYTHUIECTBY, CAMOCTOSITEILHOMY TPHUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCAaTbHOE 3HAUEHUE I Pa3jINYHBIX BHIOB
NEeATEIbHOCTH: pEelIeHus mpoliieM, MoucKa, aHaiau3a u 00padoTku uHbopMaIy,
HEOOXOJUMBIX i TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHOE MECTO B T[IO3HAaHWU XHMHH, a TaKXKe s OLEHKH C MO3UIUN



HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIMSHHUS BEIIECTB M XUMHYECKHX
IPOIIECCOB Ha OPTaHU3M YeJIOBEKA U MPUPOIHYIO CPENY;

pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEIUICKTYalIbHBIX U TBOPYECKHX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE
3HAHUS 110 XUMHUH B COOTBETCTBUH C )KHU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpPEMEHHbIE MH()OPMAIIIOHHBIE TEXHOJIOTUH JJIsl MOMCKA M aHaiu3a y4eOHOW U
HAYYHO-TIONYJISIPHOM MH(POPMAIIMK XUMUYECKOTO COACP KaHuUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MpH IJIAHUPOBAHUU U TPOBEIACHHH XHUMHUYECKOTO
IKCIEPUMEHTA;

BOCIHUTAaHHE Yy oOOy4aroumxcs YOSXKIEHHOCTM B T'yMaHHUCTUYECKOU
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXXHOW PONM B PEHICHUH TI00ANBHBIX MPoOIeM
paIMoOHATBHOTO MPUPOJIOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl HPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe MPUOOPETEHUs OIbITa
UCIIOJIb30BAaHUSl TOJIyYEHHBIX 3HAHUM A NPUHATHS TPAMOTHBIX PELICHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM maHe cpenHero oOmero oOpa3oBaHUs MpeaMET «XUMUS»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHON obsacTi «EcrecTBeHHO-HayUYHbIE
IpEeIMETHD».

OO111ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpPOBHE
cpeaHero oobmiero oopazoBanusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B HeJento), B 11 kmacce — 34 yaca (1 gac B Heiemo).



COJEPXAHUE OBYUYEHUA

10 KJTACC

OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpeameT opraHnyecKoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIY4YEHUM HOBBIX BEUIECTB M MaTepHaIOB. Teopusi CTPOECHHUSI OPraHUYECKHX
coequHennit A. M. Bytneposa, e€ ocHoBHbIE N0JI05keHUsA. CTPYKTYpHBIE (POPMYJIBI
OpraHM4ecKux BemecTB. [omonorus, wu3oMepus. XHUMHYECKas CBSA3b B
OpPraHUYECKUX COEUHEHUSX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o KinaccU(pUKaIMM OpraHuyeckux BemecTB. HomeHknaTypa
OpraHMYECKUX COCIUHEHUN (CUCTEMaTUYecKas) W TpUBUAIbHBIE HAa3BAHUS
BKHEUIINX MPEIACTABUTENEN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCHEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M UX IPEBPALLCHHN:
O3HAaKOMJIEHHME C 00pa3uaMy OpPraHWYeCKMX BEHIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHUE W
ONMCAHKUE JEMOHCTPALMOHHBIX OIBITOB IO MIPEBPAILCHUIO OPraHUYECKHUX BEIIECTB
IIpY HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriesoaopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHM psa. MeraH u 3T1aH —
POCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME WU XUMHUYECKHUE CBOMICTBA
(peakuuy 3aMeIlleHuss M TOPEHHs), HAXOXKACHWE B MPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U NPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN AJIKEHOB: (PU3MUECKHME M XUMHUYECKHME CBOMCTBA
(peakiuu  TUAPUPOBAHMS, TAJOICHUPOBAHUA, THUAPATALMH, OKHUCICHUS W
MOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytaguen-1,3: cTpoeHue, BakHEWIIHNE
XUMUYECKUE CBOMCTBa (peakuus noiaumepusauuu). [lomyyeHue CHUHTETHUYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TpPOCTEHIIMKA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMHUYECKHE CBOMCTBA (pEaKkUMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUs, THIpaTaliH,
rOpeHus), MOJy4YeHUEe U TPUMEHEHHE.



Apensl. benzoin: cocraB, cTpoeHHe, (PU3NYECKUE U XUMHUYECKUE CBOWCTBA
(peakuuy rajoreHUpOBaHUsI U HUTPOBAHUS), MOJYyYEHUE U NpUMEHeHue. 1oayon:
cocmas, cmpoenue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUA U HUMPOBAHUs), NOAyYeHue u npumeHexue. TOKCUYHOCTb
apeHoB. ['eHeTmyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAICKALMMHA K
Pa3INYHBIM KJIACCAM.

[IpupogHbple MCTOYHUKH YIVIEBOXOPOAOB. llpupomHblii ra3 W HOIyTHBIE
HeTsaHbie Ta3pl. Hedtp u e€ mpoucxoxnenue. CrocoObl mepepaboTku HedTu:
NEPETOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), Tupoau3. IIpomyKTel
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIEPUMEHTAIBHBIE METOAbl HM3YyYEHMsI BEIIECTB M MUX IPEBPALLCHUMN:
O3HAKOMJIEHHWE C o0Opa3lamMu IUIacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIHH
«Heptp» u  «Yromap», MOAEIUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJIOB U
rajJlOr€HONPOU3BOIHBIX, TPOBECHUE NPAKTUYECKON PabOThI: MOJyYE€HHUE ITHIICHA
Y U3YYEHHUE €r0 CBOMCTB.

PacuérHrie 3anaun.

Bblunciendss 1Mo YpaBHEHHIO XHUMHYECKOW peakuuu (Mmacchl, 0O0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKUMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOJHBIX BELIECTB WK IPOAYKTOB PEAKIIIH).

Kuciiopoacoaep:kamue oprannyeckue coelMHeHUs

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHON M OJTAaHOJN: CTPOCHHE,
bu3nueckue M XUMHYECKHME CBOWMCTBA (peakuMd C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpHUMEHEHHE. BoAOpoIHbIE CBSI3U MEXIY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIA Ha OPTraHN3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO LIEJIOYHBIMU
MeTaJulaMH, KaueCTBEHHas peaklus Ha MHOIOaTOMHbIE crnupThl). JleiicTBue Ha
opraHusM yenoseka. [[puMenenune rauueprHa U 3TUIEHTIIMKOJIS.

®deHon:  CTpoeHHE MOJIEKYNbl, (U3NYECKHE U XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue Gpenomna.

Anbaerugpl U kemouwvl. DoOpMaNbIETHl, alETAIBICTUI: CTPOCHHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KAauECTBEHHbIE PEAKLIMH), TIOJyUYECHHUE U IPUMEHEHNE.

ONHOOCHOBHBIE TIpeleibHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAs U
YKCYCHasi KMCIIOTBI: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOMCTBa (CBOMCTBA,
oOuue AJig Kiacca KUCIOT, peakuus 3TepuuKaiim), noayyeHue u NpuMeHEHHeE.
CreapuHoBasi M OJICMHOBAs KUCIOTHl KaK MPEICTABUTENM BBICIIMX KapOOHOBBIX
KHUCTOT. Mblj1a KaK COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX MOIOIEE ACHCTBUE.




CrnoxHble H(QUpbl KAk IPOU3BOJIHBIE KApOOHOBBIX KHUCJIOT. I'maponus
cl10kHbIX 3¢upoB. XKupsl. 'naponns xupos. Ilpumenenne xupoB. buonoruueckas
POJIb JKUPOB.

VYrneBoasl: cocTaB, Kiaccu(uKamus ~— yrieBoloB  (MOHO-, JH- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKHE U XMMHYECKHE CBOMCTBA (B3aUMOJEHCTBUE C
runpokcuiom mMeau(Il), okucneHnne ammuadHbM pacTBopoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bl), HAXOXKIEHUE B IPHUPOJIE, MPUMEHEHUE,
ounonoruyeckas poiib. Potocunre3. pyKTO3a KaK H30MEP IITHOKO3BI.

Kpaxman u memnono3a Kak NpupojHbie nmoauMepbl. CTpoeHue Kpaxmaia H
Hewnroo3bl.  du3ndeckue M XMMHYECKME CBOMCTBA Kpaxmaya (THOpOJIn3,
KAauECTBEHHAS PEAKIUS C HOJIOM).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
IPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KauE€CTBEHHBbIE PEAKLUU OJHOATOMHBIX CIMPTOB (OKUCJIEHHME 3TaHOJa
okcuznoM Meau(1l)), MHOroaroMHbIX CHUPTOB (B3aUMOJCHCTBHE TIJIMLEPUHA C
runpokcuiom Meau(1l)), anpaernoB (OKUCIEHNE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(Il), B3aumomeicTBHE Kpaxmana C HOJOM),
IIPOBEICHHUE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

PacuérHble 3anaumn.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEMIECTBA MJIM MPOJYKTa PEAKIMHU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WJIM TPOYKTOB PEAKIIUN).

A3oTcozeprkalue OpraHu4eckKue COeIMHEHHUS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
Y XUMHUYECKHE CBOWCTBA aMUHOKHMCIOT (Ha NpuMepe INMuuHa). buonormyeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTuapl.

benku kak NpUpOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. llepBuuHas,
BTOpUYHAs U TpETUYHas CTPYKTypa OeIKoB. XUMHUYECKHE CBOMICTBa OEIKOB:
TUJIPOJIN3, I€HATypalusl, KAYeCTBEHHbIE peakluy Ha OeJKu.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
HAOJI0ICHUE U OMKMCAHUE JEMOHCTPALIMOHHBIX OMBITOB: J€HATYpalusi OEIKOB MPH
HarpeBaHUM, LIBETHbIE PEAKIIMK OEIKOB.

BbicokoMouIeKyJIsIDHbIE COeIMHEHUSI

OCHOBHBIE MOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHASI MOJIEKYJIsIpHas
mMacca. OCHOBHBIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COEIMHEHHH —
MOJIMMEPHU3ALUS U MOJTUKOHIEHCAIUS.



OKCIIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHUS BEIIECTB W HX IPEBpAlICHUI:
O3HaKOMJIEHUE C 00pa3liaMH MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
KAay4yKOB.

MexnpenMeTHbIe CBSI3H.

Peanusanust MEXIpEIMETHBIX CBA3EH IPHU U3YYEHUH OPTaHWUYECKON XMMHU B
10 kyacce OCYLIECTBIISIETCS YEPE3 HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TOHATHM, TaK U NOHSITUH, SBISAIOIIUXCS CUCTEMHBIMHU U OTHEIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecCTBEHHO-HAYYHBIE TIOHATHUSA: SIBJICHHE, HAYYHBIA (PaKT, THIOTE3A,
3aKOH, TEOpHs, aHaJIu3, CUHTE3, KiIaccu(ukaius, nepuoJuIHOCTb, HAOIIOICHHUE,
U3MEPEHUE, DIKCIIEPUMEHT, MOACIMPOBAHUE.

dusuka: Marepus, JHEpPIrUs, Macca, aroM, OJJIEKTPOH, MOJIEKYJIa,
HDHEPreTUYECKU ypOBEHb, BEIIECTBO, TelI0, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3NUECKUE BETUUMHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusm, Ouocdepa, oOMEH BELIECTB B OpraHu3Me,
¢doTtocuHTE3, OHOJIOrMYECKH AaKTUBHbIE BeliecTBa (O€NKH, YIJIEBOJBI, JKUPBHI,
(bepMeHTHI).

['eorpadusi: MuHEpasnbl, TOPHBIE MOPOJIbI, TOJIE3HBIE HCKOMAEMbIE, TOILIUBO,
peCypCHI.

TexHonorus: MNHILEBbIE MPOAYKTH, OCHOBBI PAalMOHAIBHOIO IUTaHUS,
MOIOILIME CPENCTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MpenapaTsl, MaTepUalIbl U3
VCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.

11 KITACC

OBIIASA U HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKUN dJeMeHT. AToM. Sapo aroma, H30TONBL. JIEKTPOHHAs
000JI04Ka. DHEPreTUYecKre ypOBHH, MOAYPOBHU. ATOMHBIE OpOUTaIH, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH pachpelesieHusl 3JIEKTPOHOB MO OpOUTasiM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTypalusi aTOMOB.

[Tepunonnueckuit 3akoH U Ilepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. . MenneneeBa. CBsi3b NepuOANYECKOTO 3akoHa U [lepmoamyeckoil CucTemsl
xumudeckux aneMeHToB Jl. M. MeHnpaeneeBa ¢ COBPEMEHHOM TEOPUEU CTPOEHHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOMCTB XHUMHUYECKHX JJIEMEHTOB H
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNIaM M IEepHOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHUH HAYKHU.



CrpoeHne BemiecTBa. XUMHYECKass CBA3b. BHIBl XMMHUYECKOW CBSI3H
(koBaJIeHTHasi HEMOJsIpHAas W TOJSpHAsl, UOHHAs, MeTauindyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U  JIOHOPHO-
aKkuentopHsiii). BomopoaHas cBsA3b. BaneHTHOCTb. OJEKTPOOTPHULATEIBHOCTb.
Crenenb okuciieHus. OHbI: KATHOHBI 1 AaHUOHBI.

BemectBa  MOJIEKYJIDHOTO UM HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MIOCTOSTHCTBA COCTAaBa BEIIECTBA. THIbI KPUCTATUNIMYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[lonatne 0 nucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J11 BEecTsa B pacTBOpE.

Knaccuduxanus HEOPraHUYECKUX COCIMHEHUN. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYeCKass CBA3b HEOPraHWYECKUX BELIECTB,
MIPUHAJIEKANUX K PA3JIMYHBIM KJIaCCaM.

Xumuueckas — peakuud. Kimaccupukanmss — XMMHYECKMX — peakiuil B
HEOPTraHWYECKONM M OPraHWYEeCKOM XHMHH. 3aKOH COXPAHEHMsI MAcChbl BELIECTB,
3aKOH COXPaHEHUs U IIPEBPALLCHUS SJHEPTUU TP XUMUUECKUX PEAKLIUSAX.

CKkopocTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iIuyHbIX (pakTopoB. OOpaTHMble
peakuuu. XUMHYECKOE€ paBHOBecue. DakTOphl, BIUAIOIIME HAa COCTOSHHUE
xuMmudeckoro paBHoBecus. [Ipunnun Jle [larense.

DnekTponauTryeckas aucconuanus. CubHBIC U caa0blie 2JIeKTpoduThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, LIEIIOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIIEpUMEHTAIbHBIE METOJBl HM3YyYEHHUS BELIECTB W HMX NPEBpALICHUN:
neMoHcTpanus Tabiui «Ilepuoguyeckas cucrema xuMudeckux sneMmentos 1. U.
MenneneeBay, M3yueHHE MoOJeNed KPUCTAIUIMUECKUX PEIIETOK, HaONIOeHHE U
OINMKMCAaHKE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3JIOKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaJu3aToOpa, ONPEIEICHUE CPEABI PACTBOPOB BELIECTB
C TMOMOUIbI0 YHHMBEPCAIBHOIO HWHIUKATOPA, PEAKUMH HOHHOrO OoOMeHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BausHue pa3nuyHbiX (PaKTOPOB HA CKOPOCTH
XAMHUYECKON pEAKIUM.

PacuérHble 3anaumn.

Pacy€tel 1O ypaBHEHMsSM XMMHUYECKHX pEaKUHUi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETBI, PACUYETBI C MCIOJIB30BAHUEM IIOHATHS «MaccoBas
JIOJIS1 BEILLIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilomoxkenue HemetaisioB B llepuoamueckor cucreme
xumuueckux sneMeHToB [[. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
®du3ryeckre CBOICTBA HEMETAJUIOB. AJUIOTPOIHS HEMETAIOB (Ha MpuMepe
KHCIIOpoJa, cephl, pochopa u yriepomaa).



XUMHUYECKHE CBOMCTBA Ba)XKHEHIIMX HEMETAJIOB (raJIOT€HOB, CEpbl, a30Ta,
dbochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN).

[IprMeHeHNE Ba)XHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Meramnel. 1lonoxenne meramnoB B [leproanuecko cucreMe XMMHUYECKUX
anemenToB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOUEK
aToMoB MeTayuioB. O0mme gusnueckue cBoricTBa MeTauioB. CriiaBbl METaJIOB.
DNEKTPOXUMHUYECKUI psAJl HAPSHKEHUI METAILIOB.

XHUMUYECKHE CBOMCTBA BAXHEWIIMX METAJUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUH.

OOwme cnocoObl moayyeHus: MeTaioB. [IpumMeHeHne MeTamuioB B OBITY M
TEXHHUKE.

OKCIIEpUMEHTAIBHBIE METOJBl HM3YyYEHHUS BEIIECTB W HMX IPEBPAILCHHMN:
U3y4YeHUE KOJUIEKIMH «MeTaubl M CIUIaBbl», 00pa3lOB HEMETAIUIOB, PELICHUE
HKCIIEPUMEHTAJILHBIX 3a/a4, HAOJIOJEHUE W OIKCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHUCIIOT U IeJI0Yei, KaYECTBEHHBIE PEaKI[UU Ha KATUOHBI METAJUIOB).

Pacuérnblie 3anaun.

PacuéTtel macchl BemiecTBa WM O0OBbEMA ra3oB IO WM3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WM O00BEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
pacuéTthl Macchl (00bEMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEaKILIUU, €CIIU OJHO
U3 BEUIECTB UMEET IPUMECH.

XuMusl ¥ ’KU3Hb

Ponp xuMun B 0OeCrieYeHUM 3KOJOTUYECKOM, SHEPTreTUUECKON U TMHUILEBOU
0e30macHOCTH, Pa3BUTHH MeAMIMHBL. [loHSATHE O HAyYHBIX METOAAaX IO3HAHUS
BEIIECTB U XUMUUYECKUX PEAKLINH.

[IpeacraBnenuss 00 OOMIMX HAyYHbIX MPUHUUIAX [POMBIIIJIEHHOTO
ITOJTYYEHHUS BXKHEUIIINX BEIIECTB.

YenoBek B MHpe BELIECTB W MATEpUAIIOB: BAKHEUIIME CTPOUTEIIBHBIE
MaTepuasbl, KOHCTPYKUHMOHHBIE MAaTepUajbl, KpPaCKHh, CTEKIO, KEpaMHKa,
MaTepuabl s JJIEKTPOHUKH, HAHOMATEPUAIIbI, OPTAHUYECKUE U MUHEPAJIbHbBIC
ya0OpeHus.

XuMus M 3I0pPOBbE YEJIOBEKA: IPaBWJIA HMCIOJIB30BAHUS JIEKAPCTBEHHBIX
MpernaparoB, MpaBujia OE30MACHOTO WCIIOJIH30BAHUS MPENapaToB OBITOBON XHUMUHU
B MIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHble CBA3H.

Peanuzanusit  MeXNpeOMETHBIX  CBsI3ed NOpW  HM3ydyeHUH oOwmed u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce OCylIECTBIIIETCS YepE3 UCIOJIb30BAHUE KAK



OOIMX EeCTECTBEHHO-HAYYHBIX TIOHATHH, TaK MW TIOHATUN, SBIISIONAXCS
CHUCTEMHBIMH JIJISL OT/ICTBHBIX MIPEAMETOB €CTECTBCHHO-HAYYHOTO ITHKJIA.

OO1mme ecTECTBEHHO-HAYYHBIC IMOHSATHS: HAydHBIH (DakT, rUmores3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJICTTUPOBAHNE, U3MEPCHHE, SBIICHHE.

dusnka: MaTepHsl, SHEPTHs, Macca, aToM, JICKTPOH, MPOTOH, HEUTPOH, HUOH,
W30TOII, PAJHOAKTHBHOCTh, MOJICKYJIa, SHEPTCTHUCCKUI YPOBEHb, BEIIECCTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIISCTBA, (PM3NYECKUE BEIMYUHBI U €IUHUIIBI WX
U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, oOpraHu3M, OJKOCHCTeMa, Ouochepa, Makpo- H
MHKPOAJIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEpaAJIbI, TOPHBIC MOPOJIBI, MOJIE3HBIC MCKOIIAEMbIC, TOILIUBO,
PECYpPCHI.

TexHOomOTHS: XUMHYECKasi MPOMBINIJICHHOCTh, METAJLUTypTHs, MPOU3BOJCTBO
CTPOMUTEIIBHBIX MAaTEPUAJIOB, CEIbCKOXO3SHCTBEHHOE IIPOU3BOJICTBO, ITHIIEBAs
IPOMBIIIUICHHOCTh,  (papMaleBTHYECKass  MPOMBINLICHHOCTh,  IPOU3BOJICTBO
KOCMETHYECKHX IIpernapaToB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTCPHAJIOB,
AJIEKTPOHHAS MMPOMBINIICHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XNMHHU HA BA3OBOM YPOBHE CPEJHEI'O OBIIET'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3YJIbTaTaM OCBOCHHS
OOyYarOMIMMHUCST TPOTPAMM  CpPEIHEro oO0mmero oo0pa3oBaHus (JUIYHOCTHBIM,
METanpeAMETHbIM W TIpeaMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu IMJIaHUPYEMBIX PE3YJIbTATOB OCBOCHHS IPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-JIEATEIbHOCTHBIA MOAXO/.

B coOTBEeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHMS MpeIMeTa «XUMHS» Ha YPOBHE CPEIHETO
o011ero 00pa3oBaHus BbIIEICHBI CIEAYIOIINE COCTABIISIOIHUE:

OCO3HaHUE OO0YYAIOUIMMHCS POCCUWCKOM TIpa)JTaHCKOM HIAEHTUYHOCTH —
TOTOBHOCTHU K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEIETIECHUIO;

HaJIM4KMe MOTUBALIMH K OOYyYEHHIO;

LIEJICHAIIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOE€XKIECHUN JMYHOCTH Ha OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMKI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
NEeATEIbHOCTH LEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, MPUCYIIMMH LIETOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIMYUE MPABOCO3HAHUS SKOJIOTMUECKON KYJIbTYpPhl U CLIOCOOHOCTH CTaBUTH
LEJIU U CTPOUTH )KU3HEHHBIE IJIaHBI.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHHUSA MpeAMeTa «XHUMHsS» JOCTHTaloTCs B
€AMHCTBE Y4YEOHOM M BOCHUTATEIbHOW JAESITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTHYECKUMU, COLIMOKYIBTYPHBIMH, 1yXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U HJeaJlaMHd POCCHICKOr0 Tpa)KIaHCKOro OOIIEeCTBA, MPUHATHIMU B OOIIECTBE
HOpMaMu U  TpaBWIaMH  TIOBEJIEHHUS, CIOCOOCTBYIOIIMMHU  IpolieccaM
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBJICHMSI JIMYHOCTH
o0y4Jarommxcs.

JIMYHOCTHBIE pE3yJabTaTbl OCBOCHHA IpeaMeTa «XHUMHUS»  OTPaXaroT
c(OPMUPOBAHHOCTh ONBITA TO3HABATENBHOM W MPAKTHUECKON JAESITeIbHOCTU
oOy4JaronMxcs Mo peaju3alyy MPUHATHIX B 00IIEeCTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpaKaIaHCKOr0 BOCIIMTAHUA:

OCO3HaHUs 00YYarOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKEHUS K 3aKOHY U [IPABONOPAJIKY;



IIPEACTABICHUS. O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIPU CO3JIAHHUH
y4€OHBIX MPOEKTOB, PEIIEHUN YyYE€OHBIX W MO3HABATEJBbHBIX 3a/1a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMaThb M MPUHUMAThb MOTHUBBI, HaMEpPEHUs, JIOTUKY H
apryMEHThI IPYIUX IPU aHAIM3€E Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIJIEIUI0
OTE€UYCCTBEHHOMN XHMUM;

YBa)XEHUsI K IMPOIIECCY TBOpPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CThb pe3yJbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX SKCIEPUMEHTAIbHBIX  IOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUH M MOCIEAYIOIIEM
aHaJin3e MHPOpPMAIMK O MEPEAOBbIX JTOCTHKEHUSAX COBPEMEHHOM OTE€YeCTBEHHOMN
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbIE C XUMUYECKUMU SBIICHUSMH,
Y IIPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M MOCTYNKH CBOMX TOBAPHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE MOCIEICTBUM 3TUX
IIOCTYIIKOB;

4) GpopMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHUSl LIEHHOCTEM 310poBOTO M 0Oe3omacHoro olpasza JKW3HH,
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIICHHSI K COOCTBEHHOMY (DPHU3UYECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

coOmoieHus TpaBuil 0e30MacHOro OOpalieHHus C BElIeCTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU AEATEIBHOCTH;

NOHUMAaHUSl UEHHOCTH TPaBWJI HMHIUBUAYAIBHOTO M  KOJJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TOCTEACTBUNA W HENPUATUS BPEIHBIX MPUBBIYEK (yHOTpeOIeHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeATEIbHOCTH;



YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHWHM NPaKTUYECKUX 3a7ad
COILIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOdeccuil pa3IudyHoOro poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYyAa U Pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TpacKTOPHUH
oOpa3oBaHus, Oyayuied mnpodeccun M peaiu3alid COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpeOHOCTEN 00111eCTBa;

6) 3K0JI0TNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKHU I1eJIeCO00Pa3HOr0 OTHOILIEHUSI K MPUPOJIC, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HHU HA 3€MIIE;

MOHMMAHUST TJIOOAJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCIIOJNB30BAaHUSA JOCTWKEHUNW XUMHH  JUIS
peLIeHUs. BOIIPOCOB PAlMOHAIBHOTO IPUPOIOIOJIb30BAHMS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCAIIMX BPEHd OKpYKaroIIeH
MPUPOIHON Ccpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSTHBIE HKOJOTUYECKUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBAN U TPEAOTBPAILATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUECKOTO MBILLICHUS, YKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JEATEITbHOCTH JKOJIOTUYECKOU HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COILIMAIIBHOU
MpaKkTUKE, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemogoOuu;

7) 1EHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOW MPAKTUKH;

MOHMMAaHUS CheuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ pojiu B
bopMHUpPOBaHUN PANMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeaCTaBIeHUs] 00 OKPYXKAIOIIEM MHUpE KaK O €IMHCTBE MPHUPOJBI M YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOJHOTO PABHOBECHS,

yOSXKJAEHHOCTH B  0COOOW 3HAYMUMOCTH XUMUU JJIsI  COBPEMEHHOM
UUBUJIM3AIUN: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH M BAXXHOW pOJIA B
CO37IaHMHM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpHI, PEIICHUU TI00aTbHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILEBON U
HKOJIOTUYECKON 0e30MacHOCTH, B PAa3BUTHU MEIUIIMHBLI, 0OCCIICUCHUHU YCIOBUMN
YCHEUIHOTO TpyAda M DKOJOTMYECKH KOMMOPTHOM KHU3HM KAXKIOIO YjeHa
00111eCTBa;



€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: TOHHUMAHHS CYIIHOCTH METOJIOB
MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh
NoJTydaeMble 3HAHUSA I aHAIHM3a U OOBSICHEHHSI SIBIICHUH OKPY’KAIOIIEro MUpa U
MPOUCXOSAIINX B HEM U3MEHEHUH, YMEHHUS JIeaTh 000CHOBAaHHBIC 3aKIIOYCHUS Ha
OCHOBE HAy4yHBIX (PAKTOB M UMEIOUIMXCA JaHHBIX C LENIbI0 TOTYYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
peleHust mpo6sieM B PeabHBIX JKU3HEHHBIX CUTYaIINAX;

MHTEpeca K MO3HAHUIO M UCCIIEI0BATENbCKON e TEIbHOCTH,

TOTOBHOCTU M  CIOCOOHOCTM K  HEMpEephIBHOMY  O0Opa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYEHHUIO HOBBIX 3HAaHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

HMHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCHoHAITbHOU

JESATEIBbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YIEOHOTO TpeaMeTa «XUMHUS» Ha
YPOBHE CpPEeAHEro 00111ero 00pa30BaHUsl BKIIOYAIOT:

3HaUYMMblE 11 (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYUAIONMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) 00IIeHayYHbIe TOHSATHS, OTpakKaIoUue
I[EJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIIecc, CUCTeMa, HayYHBIM (paKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieoOBaHNe, HAOII0IeHNE, N3MEPEHUE, IKCIIEPUMEHT U JAPYTHUE);

yHUBEpCaIbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COITUATTLHOM KOMIIETCHITMH O0yYarOIINXCS;
CIIOCOOHOCTH 0o0yJarommxcst UCIIO0JIb30BaTh OCBOEHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PCHUYCCKHE 3HAHUS W YHHUBEPCAIbHBIC y4COHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yabTaThl OTPAXKAOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PETryJSATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMH yueOHbIMH No3HABaTeJIbHBIMH
AEUCTBUSIMM:

1) 0a30Bble JJOrH4YecKmne JeicTBUSI:

CaMOCTOSITeTbHO  (OpMyNHpoOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONpPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH KX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIBHOCTH C MOCTABICHHBIMU LICJISIMU;



UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTHUECKOTO MBIIUICHUS —
BBIICNISITh XapaKTEpHbIE MPU3HAKUA TOHSITHM W YCTAaHABIMBATh WUX B3aUMOCBS3b,
MCII0JIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTIECIBHBIX (PAKTOB U
SIBIICHUI;

BEIOMPATh OCHOBAaHUS H KPUTEpUH [UIS KIACCU(DHUKAIMKA BEIIECTB W
XUMHUYECKUX PEaKIIil;

yCTaHaBJIMBAaTh MPUUYMHHO-CIEJICTBEHHBIE CBSI3M MEXKAY H3ydaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHBIC, JI€IYKTUBHBIE, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYIIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30OBHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XHUMHUYECKOU
peakiMy — TMPU PEIICHWH Y4YEOHBIX MO3HABATEIbHBIX M MPAKTUYECKHX 3aj1ad,
MPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO MO3HAHMS BEIIECTB U XUMHUYECKHUX
pEeaKLHnii;

dbopMyIMpOBAThH MU U 3a/1a4U UCCIIEIOBAHMSI, UCTIOIB30BATh MOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUSL U OCHOBBI N1 (DOPMUPOBAHUS THIOTE3bI MO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAaHUS U MPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJ0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
000011I€HHS U BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIIENIOBATENLCKOW U MPOEKTHOM
NESATETLHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOMCKY METOJIOB PEIICHUSI TMPAaKTUYECKUX 3aJlad, MPUMEHEHUIO Pa3IUYHBIX
METOJI0OB TTO3HAHMUSI.

3) pab6ora ¢ ungopmaumei:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HWCTOYHUKAX WHPoOpManuu (HAy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPAaBOYHBIE IOCOOUS,
pecypebl HTepHeTa), aHanmM3upoBaTh WUH(MOPMAILMIO PA3IMYHBIX BUAOB U (HOpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;



bopMyaMpoBaTh 3aMpPOChl U MPUMEHSATH PA3NTUYHBIE METOJbI MPU MOUCKE U
orbope wuHPOpPMAIUU, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a7a4
OTpEENEHHOTO THUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BAHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
nHpopmaruu (cxemsl, rpaduKu, JUArpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

WCIIOJIP30BaTh HAYYHBIA S3BIK B Ka4yeCTBE CpeAcTBa IMpu paboTe ¢
XUMUYECKON uWHGOpPMAIUEl: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYeCKUE) 3HAKU U CUMBOJIBI, (HOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJI30BaTh W MpeoOpa3oBhIBaTh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaTJISIHOCTH.

OBj1ajieHHe YHHBEPCAJIbLHBIME KOMMYHUKATHBHBIMH JIeHCTBUSIMU:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMOM TEMBbI B XOJC IUaora W/WiH
JUCKYCCUHU,  BBICKa3bIBaThb  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS MPE/TIOKEHHOM 3a1a4H;

BBICTYNIaTh C MpE3CHTAIMEHl pe3ylbTaTOB IO3HABATEIBHOU JESTEIBHOCTH,
MIOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMTIOJTHEHUHT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa U (HopMyJIupoBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAaHUMN MyTEM COIJIACOBAHUS TO3UIIUNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBjaieHHe YHHBEPCAJIbHBIMH PETyJISITHBHBIMHU AeHCTBUSIMM:

CaMOCTOSATENILHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO IT0O3HABATEIHHYIO
NeSATEeIbHOCTh, Ompenesisis e€ Ienu W 3aJadyd, KOHTPOJMPOBAaTH U 10 Mepe
HEOOXOJMMOCTA KOPPEKTHPOBATh TpejlaraéMblii  aJTOPUTM JCUCTBUN TpHU
BBITIOJTHEHUU Y4YEOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN Ccrnoco0 HX pemeHuss ¢ y4€TOM TMOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISTH CAMOKOHTPOJb CBOEH NIEATETLHOCTH Ha OCHOBE CaMOaHAIM3a
¥ CAMOOIICHKH.

NPEAMETHBIE PE3YJIBTATbHI

10 KJJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:



cOpPMHPOBAHHOCTh  MPEACTABICHU O XMMHYECKOW  COCTaBIIAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHH B TO3HAHHUM SIBIICHUI
npupoAsl, B (QOPMUPOBAHUM MBIIUICHUS W  KYJIbTypbl JIMYHOCTH, €€
(GYHKIIMOHATIBHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 33124
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0OPOBBIO M MPUPOAHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIIME TOHATHA (XMMHUYECKHH 3JIEMEHT, aToOM, 3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIILHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi gopmyna (pa3BEépHyTass M COKpaméHHas), MOJb, MOJIIpHas
Macca, MOJIApHBIH OOBEM, YIJIEPOAHBIM CKeneT, (yHKUMOHAIbHAs TpYIIa,
paaukain, U30MepHrs, U30MEpbl, TOMOJIOTMYECKUI psAll, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCIIOPOJ, M Aa30TCOJAEpXkAIIUEe COCAMHEHUS, MOHOMEp, MOJIMMEp, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUS CTPOECHUS
oprannyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MacChl BEILLECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SA3BIK XWMHH; MHUPOBO33PEHUECKUE 3HAHUS,
JeXallie B OCHOBE IOHMMAaHUS IPUYMHHOCTH W CHUCTEMHOCTHM XHMHYECKHUX
SBJICHUM, (PAKTOJIOrMYECKUE CBEJIEHUS O CBOMCTBax, COCTaBe, IOJYYEHUU U
0e30MacHOM HCITOJIb30BAHUM BAXXHEHIIMX OpPraHMYECKUX BEIIECTB B OBITY H
IIPAKTUYECKOM AESATEIBHOCTH YEJIOBEKA,;

C()OPMUPOBAHHOCTh YMEHUW BBISIBIATH XapaKTEpPHbIE NMPU3HAKU TOHATHM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME TMOHITHUS MpU
ONMHMCAHUM COCTaBa, CTPOCHHUS U MPEBPAIICHUN OPraHUYECKUX COETMHEHMI;

c(OPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY JJIS
COCTaBJICHUS] MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dopMysl OpraHMYECKHX BEIIECTB W ypaBHEHUH XMMHUYECKUX pEakLui,
W3rOTaBIMBATh MOJEIHW MOJIEKYJ OpPraHMYEeCKUX BELIECTB ISl WIUIIOCTPALUUA HX
XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

Cc(OPMUPOBAHHOCTh YMEHUH YyCTaHaBIUBATh MPHUHAJJICKHOCTh HM3YyYEHHBIX
OpraHMYECKMX BEIIECTB MO HX COCTaBY M CTPOEHUID K OIPEACIEHHOMY
KJIacCy/Tpynmne coelnHeHuN (yTJIeBOJOpOMbI, KHUCIOPOJ U a30TCoAepIKallne
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHUS), JaBaTb WM Ha3BaHUA II0
cuctematudyeckoil HomeHknatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHbBIE
Ha3BaHUS OTJAEJIbHBIX OPraHMYECKUX BEIHIECTB (ITWIEH, INPONWIEH, AalleTUJIEH,
ATWJIECHTJIMKOJb, TIULEPUH, (EHON, (popManblaerus, aueTalibIerua, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCIOTA, CTEAPUHOBAs KUCIIOTA, TJII0KO03a,
bpyKTO3a, Kpaxmal, eJJTr0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEAENSITh BHABl XUMHYECKOW CBSI3M B
OpTraHUYECKUX COCIMHEHUAX (OJIMHAPHBIC U KPATHBIC);



c(hOpPMUPOBAHHOCTh YMEHHUS TNPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiecTB A. M. bytnepoBa s 00bICHEHUSI 3aBUCHMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMSI; 3aKOH COXPAHECHHS MACChl BEIICCTB;

chOpPMHPOBAHHOCTh ~ YMCHHA  XapaKTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIaCCOB OpPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJICH, MPOIMJICH, alleTUJICH,
oyranuen-1,3, metunOyraauen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
rmnepuH, GEeHoJ, areTaNbIeTH, MypaBbHHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKUX PEaKIUNl ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOUHHUKHN YTIIE€BOIOPOIHOTO
Chlpbs (HE(QTh, NUPUPOAHBIA Ta3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(hOPMHUPOBAHHOCTh YMEHHUM TMPOBOAUTH BBIYUCICHUS 110 XHUMHYECKUM
ypaBHEHHUSAM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOIYKTa
peakIMyi II0 HM3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO H3 MCXOIHBIX
BEIIIECTB UJIU MIPOYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHMI BJIAJETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METOJ/IaX HAyYHOTO MO3HAHUSI, UCIOIb3YEMbIX B XMMHUM MPU U3YUYCHUHU BEIIECTB U
XUMHUYCCKUX SBJICHUN (HaOJIOACHNE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
WCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMM M HX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIIOATh ITpaBUJIa TTOJIH30BAHUS XUMUYCCKOU
MOCYJIOM W JTa0OpaTOPHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKLMSIMHU IO BBINOJHEHUIO JT1aOOPATOPHBIX
XUMHYECKHUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHUH IJIJAHUPOBATh M BBIMOJHATH XHUMHUYCCKUN
AKCHEPUMEHT (ITPEBPALICHUS] OPraHUYECKUX BEIIECTB MPU HATPEBAHUU, TIOJTyYEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEILIECTB, JICHATypalus OCJIKOB NMpPH HArpeBaHWU, I[BETHBIC PEaKIMu OCIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKU O€30MacCHOCTH TIpU OOpallleHUH C
BEIIECTBAMH M JAOOPATOPHBIM OOOpPYJOBaHUEM, TMPEIACTABISATh PE3YJIbTATHI
XUMUYECKOTO OKCTIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIHUX
peakiuii u GopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUNW KPUTHYECKH aHAJIMU3UPOBATh XHUMHUYECKYIO
uHpopMaIMio, TMOJy4YaeMyr W3 pPa3HbIX MCTOYHUKOB (CpEeICTBAa MacCOBOM
uHdopmaruu, aTepHeT u apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  TIpaBUJia  AKOJOTHYECKU
1e7ecoo0pa3HoOro TOBEJICHUS B OBITY W TPYJAOBOH JACATEILHOCTH B IEIAX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’)KAIOIIEH MPUPOIHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI WU MPEAOTBPALICHUS KX BPEAHOTO BO3JCHCTBUS Ha OpPraHu3M
YEJI0BEKA,

JJIs. 00y4YaroIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAHWSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX W CHAa0OBHIAIIMX OOYYaIOIIUMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anucu XMMUYECKUX

bopmyL.

11 KIJACC

[IpenMeTHble pe3yNabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD) OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh  MPEJCTABICHHM: O XUMHUYECKOM  COCTaBJISIONICH
€CTECTBEHHO-HAYYHOM KAapTUHBI MHpa, POJU XHMHUH B TO3HAHUU SIBJICHUU
npuposibl, B (GOPMUPOBAHMU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GyHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEeUISHUs] MPAKTUYECKUX 3a71a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIECHUSI K CBOEMY 370POBBIO W IIPUPOIHOM
cpexne;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIAralIINe TOHATUS (XMMHYECKUM DJIEMEHT, aToM, M30Tom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTANIM aTOMOB, HMOH, MOJIEKYJa, MOJb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMUYECKasi CBA3b
(KoBasjIeHTHas, MIOHHAs, METaJUTMYeCcKas, BOJAOPOIHAS ), KpUCTAJUIMYECKas pelieTka,
TUNBl  XUMHUYECKHX  pEAKIMH, PacTBOpP, DJIEKTPOJUTHI, HEDJICKTPOIUTHI,
AJEKTPOJUTHYECKAsE JUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUUYECKOE DPaBHOBECHE); TEOPUU M 3aKOHBI (Teopus
AJIEKTPOJUTUYECKONU Aucconuanuu, nepuoauueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHhI BEIIECTB, 3aKOH COXPAHECHUS U MPEBPAILCHUS dYHEPTUU
NP XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JISKANIME B OCHOBE IMOHMMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMHYCCKUX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJYYeHUN U O€30MaCHOM HCTOJIb30BAaHUU BAKHEUIINX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEIHHOCTH YEJIOBEKA,



C()OPMUPOBAHHOCTh YMEHHUH BBISIBIATH XAPAKTEPHbIE NPU3HAKU IOHATHUH,
YCTaHaBIMBATh UX B3aHMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHUI;

c(OpMUPOBAHHOCTh YMEHUN HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
cocTaBieHUs] (GOpMyl BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  peEakluH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbl ra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETaIIEHAsl U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUIN OMpPENEISATh BAJICHTHOCTh U CTENCHb OKUCIICHUS
XUMHYECKUX DJIEMEHTOB B COCAMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XMUMHUYECKOU
CBsI3U (KOBaJICHTHAsI, NOHHAs, METAJUIMYECKasi, BOJAOPOAHAS) B COCAUHEHMSIX, THI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
VWOHHAs!, METAJUIMYECKAs), XapakTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTb yYMEHUI yCTaHaBJIUBATh IIPUHALJIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KIacCy/TpyIe
COEMHEHMH (IIPOCThIE BEIIECTBA — METAIbl U HEMETAJLIbl, OKCUbI, OCHOBAHUS,
KHCJIOTBI, aM()OTEpHBIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PacCKpbIBaTh CMBICI MEPUOANYECKOro 3aKkoHa /1.
N. MenneneeBa 1 IEMOHCTPUPOBATh €70 CUCTEMATU3UPYIOLLYIO0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh DSJEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepmonnueckoil cucTeMsl
xumuueckux anemeHtoB JI. M. MeHnneneeBa, MCHOJIb3ys TOHATUS «S-, p-, d-
AIIEKTPOHHBIE opouTanu, «QHEPreTUYECKUe YPOBHI, OOBSICHSATH
3aKOHOMEPHOCTH M3MEHEHHS CBOWMCTB XMMHMUYECKUX JIEMEHTOB M UX COCIMHEHUN
1o nepuoaam u rpynnam llepuonnueckon cucremMpl XUMUYECKHX 351eMeHTOB [1. U.
Menneneena;

chOpPMHPOBAHHOCTh YMEHUU  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKME CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIYy HEOPraHM4eCKUMU
BEILECTBAMH C [TOMOIIbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UUIHUPOBATH XMUMHYECKUE PEAKIUU TI0
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrolluX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHUIO CTETeHEW OKHUCIICHHS JJIEMEHTOB, 0OpaTHMOCTH
peaKiMK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJISATh YpPaBHEHHUS pPEaKUUi pa3IHUYHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHUS PEAKIIMii HOHHOTO OOMEHa, YYUThIBas
YCIJIOBHSI, IPU KOTOPBIX 3TU PEAKLIUHU UAYT 10 KOHIIA;



cOPMHPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKIAAIOIINE
KAueCTBEHHBIM COCTaB pPa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTBITHBIM MYTEM MOHBI, TPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

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

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XHMHYECKOM
peaKIuu OT Pa3IMYHBIX (AaKTOPOB; XapaKTep CMEIIECHUS XMMHUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctust (mpunuui Jle [latensbe);

chOpMHPOBAHHOCTh YMEHUW XapaKTEepU30BaTh XWMUYECKHE TIPOIECCHI,
JIeXKAIME B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHUCIIOThI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MPUHIUINAX U
HKOJIOTUYECKUX MPOOJIEeMaX XUMUYECKOT0 IIPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYHCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIECHUN Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WK OOBEMY OJHOTO U3 YYACTBYIOUIMX B PEaKUUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA TTOJIB30BAHUS XUMHUECKON
MOCyI0l U J1TabOpaTOpHBIM OOOpPYJOBAaHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUHM C WMHCTPYKLMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHUYECKUX OITBITOB;

c(hOpPMHPOBAHHOCTh YMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEePOKCHAa BOAOPOJA B MPHUCYTCTBUU KaTaau3aTopa,
ONpEJENeHNEe Cpeabl PacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJIMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIluu,
peakiuy MOHHOTO OOMEHA, KAayeCTBEHHBbIE peaKIMu Ha CcyibdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KAaTHOH aMMOHHS, PEIIEHHUE SKCICPUMEHTAIBHBIX 3a7ad TI0
TeMaMm «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MU OOpAILEHUH C BEUIECTBAMU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOIO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIONIUX peaKIuii W (OpMYITUPOBATh BBHIBOJLI HAa OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHUKaIH, IHTepHeT 1 ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHHMH  CcOOJIOJaTh  TIpaBUJia  AKOJOTHYECKU
11e71eco00pa3HOro TOBEJICHUS B OBITY W TPYIOBOH JACATEIBHOCTH B IEJAX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCUCTBUS HA KUBBIE OPTAHU3MBI OINPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokasarens [I/JIK, moscHATe Ha mpuMepax cHocoObl YMEHBUICHHUS U
MPEIOTBPAICHUS UX BPEHOTO BO3/ICHCTBUS HA OPraHU3M Y€JIOBEKA;

JUI O0YYaroIIUXCsl ¢ OTpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHEMBIX W CHA0OBHASIIUX OOYYaIOIMMXCSA: YMEHHE HCIIOIh30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3anmucu XMMUYECKHX

dbopmy:.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m Konrpoabnbsie IIpakruueckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pasznea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOEHHUsI OPTAaHUYECKUX COEAUHEHUN A. 3
M. bytieposa
Hroro no paszneny 3
Pa3nea 2. Yriesogopoasbl
2.1 [IpenenbHbIE YrIeBOAOPOABI — aJKaHbI 2
29 HenpenenbHble yriieBOAOPOIbI: aJTKEHBI, 6 |
' aJKaJUEHbI, aJIKUHbI
2.3 ApomaTH4ecKue yriaeBog0pOabl 2
24 [IpupoiHbIE ICTOYHUKH YTIIEBOJIOPOJOB U 3 |
' uX nepepaboTKa
Uroro no pazgeny 13
Pasnen 3. Kuciiopoacoaep:xanue oprannyeckue coenHeHust
3.1 Cruprel. ®enon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 |
’ Croxubie 3QUPBI




3.3 VrieBoasl 3
Hroro no pazgeny 13
Pa3znen 4. A3oTconeprkaimye opraHudecKkue coe{uHeHust

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3
Hroro no pazgeny 3
Paspnen S. BeicokoMoJIeKyIsIpHbIE COCAUHEHUSA

5.1 [Inactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne i/ P Kourpoabnsie Ilpakruueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoMoB. [lepuonnyeckuii 3aKoH
1.1 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB J[. . Menneneesa
12 Crtpoenue BeniectBa. MHOrooopasue 4
) BEIIECTB
1.3 XHWMHYECKUE PEAKLUN 6 1 1
Hroro no pazneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Merainsl 6 1
2.2 Hewmeramisl 9 1 1
)3 CBs13b HEOPraHUYECKUX U OPTAHNMYECKUX )
’ BEILIECTB
Hroro no pazneny 17
Pazgea 3. Xumus u :Ku3Hb
3.1 XUMHS U KU3Hb 4
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuuyectBo 4yacos DJIEeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka Konrpoasusie IIpakruyeckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[IpenmeTt opranuyeckoil XuMuu, e€
1 1
BO3HUKHOBEHUE, PA3BUTUE U 3HAYECHUE 04.09.2023
Teopus ctpoeHHst OpraHM4ECKUX
2 coenuHennii A. M. byrieposa, ¢é 1
it yTIEp 11.09.2023
OCHOBHBIE 10JIOKEHHUS
[IpencraBienue o Ki1accuPpUKauu
opraHuyeckux BemiectB. Homenknatypa
3 1
(cucremMaTuyeckas) U TpPUBHAJIbHBIE 18.09.2023
Ha3BaHMsI OPraHUYECKUX BELIECTB
4 AJKaHBI: COCTaB U CTPOEHUE, |
TOMOJIOTMUYECKUH PsijL 25.09.2023
5 MeraH u 3TaH — npocTenIne |
MPEICTaBUTENM ATKAHOB 02.10.2023
6 ANKeHBI: COCTaB 1 CTPOCHHE, CBOMCTBA 1
P 09.10.2023
OTUiEH U IPONWIEH — IpocTeine
7 1
MIPEICTaBUTENH aJIKEHOB 16.10.2023
2 [TpakTuyeckas padora Ne 1. «ITomyuenue | |
JTUJICHA U U3YYEHHE €0 CBOUCTBY 23.10.2023




10

11

Aunkanuensl. byranuen-1,3 u
Metunoyraauen-1,3. [Tomydenue
CUHTETUYECKOI0 KayuyyKa U Pe3UHBI
AJKMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,
TOMOJIOTUYECKUH Psill. ALIETHIIEH —
MPOCTEUILINN MPEICTABUTEIb ATIKHHOB
Beruncnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

13.11.2023

20.11.2023

27.11.2023

12

13

14

Apensr: 6eH301 1 TOITY0J. TOKCHYHOCTD
apeHOB

I'enernyeckas CBSA3b yIII€BOLOPOAOB,
IIPUHAIEKAUX K Pa3IMYHbIM KJ1accaM
[IpupoiHbIE UICTOYHUKH YIIJIEBOIOPOOB:
IPUPOJHBIN ra3 U MOMyTHbIE He(PTIHbIE
rassl, He)Th ¥ IPOAYKTHI €€ nepepaboTKu

04.12.2023

11.12.2023

18.12.2023

15

[IpupoaHbIE UCTOYHUKH YTIIEBOIOPOJIOB:
MIPUPOIHBIN ra3 U NOMYTHbIE HEPTSIHBIE
ras3pl, He()Th ¥ MPOAYKTHI €€ epepaboTKu

25.12.2023

16

17

KonrtponbHas pabota no pasaeny
«YTIeBoaopoab»

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METaHOJ 1 3TaHoJI. BoopoaHas cBs3b

15.01.2024

22.01.2024

18

MHOroaroMHble CIUPTHI: STHWJICHIIINKOJIb U
IJIMLEPUH

29.01.2024

19

20

@DeHOoT: CTPOCHHUE MOJIEKYIIBI, PU3NIECKUE
Y XUMUYECKHUE CBOWCTBA, MPUMEHEHHE
Anpaerusl: GopManbaeTu U
aneTalbaerua. AeToH

05.02.2024

12.02.2024




OI[HOOCHOBHBIG MpEaACIbHBIC Kap6OHOBI>Ie

21
KHUCJIOTBI: MypaBbUHAs U YKCYCHas 19.02.2024
[IpakTrueckas padota Ne 2. «CBoiicTBa
22 .
pacTBOpa YKCYCHOM KUCIIOTBI» 26.02.2024
CreapuHOBas U OJICMHOBAsI KUCIOTHI, KaK
23 MIPEICTABUTEIN BBICIINX KapOOHOBBIX
pest P 04.03.2024
KHUCIIOT
24 MpbUia Kak COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, KX MOIOIICE JECHCTBHE 11.03.2024
CnoxxHbIe 3(DUPBI KaK MPOU3BOTHBIC
25 KapOOHOBBIX KUCJIOT. [ 'MIPOIIN3 CI0KHBIX
P AP 18.03.2024
a¢upoB
26 Kupsr: ruponus, NpuMEeHEHHE,
OnoJIornYecKas pojb )KUPOB 01.04.2024
VYTieBoibl: COCTaB, KiIacCU(pUKAIHS.
27 Baxueimme npencTaBUTENN: TIIOK03a,
ped 08.04.2024
¢bpykTo3a, caxaposa
)% Kpaxman u nenirono3a kak mpupoHbie
MIOJIMMEPHI 15.04.2024
KonTponbHas pabota no pazaeny
29 «KucnopoacoaepKaline OpraHu4ecKue
POACOACPIRALIIIE O 22.04.2024
COCIMHECHMUS
30 AMWHBI: METUJIAMIH U aHUJINH
29.04.2024
AMUHOKHCTIOTHI KaK aM(pOTepHbIC
31 OpraHUYCCKHE COCTUHCHUS, UX
P 5 06.05.2024
ouonornyeckoe 3HaueHue. Ilentuanl
32 benku kak npupoaHsie




BBICOKOMOJICKYJIAPHBIC COCAUHCHUA

OCHOBHBIE TTOHSITUSA XUMHHU

13.05.2024

33 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUMN 20.05.2024
OcCHOBHBIE METO/IbI CUHTE3A
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUH. 1 75.05.2024
[Inactmaccel, KaydykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




11 KUIIACC

n/n

Tema ypoka

XUMHYECKUH JIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYypaIys aToMOB

KoauuecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

Ilepnonnueckuit 3akoH u Ilepnonnueckas
CUCTEMA XMMHUYECKHUX 31eMeHTOB /1. 1.
Menpeneesa, UX CBSA3b C COBPEMEHHON
TEOPHUEN CTPOEHUS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHYECKHUX 3JIEMEHTOB U UX COSTMHEHUH TI0
rpynnaM u nepuogam. 3HaueHue
MEPUOINUECKOTO 3aKOHA U CUCTEMBI
xumMudeckux ayemenToB .. Meneneena B
Pa3BUTUU HAYKH

CrpoeHue BemecTBa. XUMHUYECKast CBSI3b, €€
BU/Ibl; MEXaHU3MbI 00pa30BaHus
KOBAJICHTHOM CBsI3U. Bogopoanas cBs3b

BaneHTHOCTh. DNEeKTPOOTPULIATETLHOCTD.
Crenienn okucieHus. Bemecrsa
MOJICKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTpOEHUS

[loHsiTHE O NIUCTIEPCHBIX CUCTEMAX.
HctruHHbBIE U KOJIOUAHBIE PACTBOPHI.
MaccoBas 71071 BEIIecTBa B pacTBOpe




10

Krnaccudukanusa u HoMeHKIaTypa
HEOPraHWYECKUX coeMHEHUM. [ eneTnueckas
CBSI3b HEOPraHMYECKUX BEILIECTB, PA3JIUYHBIX
KJIaCCOB

Kiaccudukanus XuMuaeckux peakii B
HEOPraHWYECKOM M OpraHUvYeCKON XUMHUH.
3aKOH COXpaHEHHUs MACChl BEUIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPU
XUMHUYECKUX PEAKIUIX

Ckopoctb peakiun. OOpaTuMbIe peaKIuu.
XUMUYECKOE paBHOBECHE

[IpakTnueckas padora Ne 1. «BnusiHue
pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON peakium»

11

DnekTpoiauTHdecKas auccoruamnus. [lonstue
0 BoJiopoHOM mokazarene (pH) pactBopa.
Peaxiiuu nonHoro oomeHna. I'maponus
OpPraHMYECKUX W HEOPTaHMYECKHUX BEIIECTB

12

OKHUCINTENEHO-BOCCTAHOBUTEIILHBIC
peakmmu. [lousTHE 00 2MIEKTpOIIN3E
pacIIaBoB M pacCTBOPOB COJIEH

13

14

KonTponpHas pabota mo pazaeny
«Teopernueckre OCHOBBI XUMUW)

Mertainnsl, ux nonoxxkenue B [lepuoamueckoit
cUCTeMe XUMHYecKux anemeHToB 1. U.
MenieneeBa 1 0COOEHHOCTH CTPOSHUS
aToMoB. OOme Gpu3ndecKkue cBONCTBa
METaJIIOB




15

16

CrutaBbl METAIJIOB. DJIEKTPOXUMUYECKUHN PSiJT
HaIIpsHKEHNUN METaJUIOB

XUMHUYECKHE CBOMCTBA BaXKHEHIITNX

METaJUIOB (HaTpUH, KaJui, KaJablluii, MarHuH,
QATFOMUHHNA) U UX COCTUHEHUN

17

XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX
COCTMHEHUN

18

19

20

XuMHYecKre CBOMCTBA IIMHKA, JKejae3a U UX
COCTUHEHUN

[IpakTuueckas pabora Ne 2. "Pemienue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«Mertamb»"

HeMeTaJIJIBI, HUX ITIOJIOKCHUEC B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB . 1. MenaeneeBa u
O0COOEHHOCTH CTPOCHHUS aTOMOB

21

®uU3NYECKUE CBOMCTBA HEMETAIIIOB.
AJTOTpONUsS HEMETALTOB (Ha IpUMepe
KHCIIopo/ia, cephl, hocdopa u yrieposaa)

22

23

24

XHAMHMYECKUE CBOMCTBA TAJIOTEHOB, CEPBI U UX
COCIMHEHUN

XuMHUUecKre CBOMCTBa a30Ta, ocodpa U Ux
COCIMHEHU I

XHWMHYECKHUE CBOMCTBA yIiIepoaa, KpEMHUS U
HUX COeIUHEHUN

25

26

[IpumeHeHne BaXKHEUIINX HEMETAIIOB U UX
COETMHEHUN

O0001IeHYE ¥ cUCTEMATU3alUs 3HAHUI 1O




TteMe «Hemeramuiely. Berauciaenus mo
YpaBHEHUSAM XUMUUYECKHUX PEaKUui u
TEPMOXUMHUYECKUE PACUETHI

[IpakTrueckas padota Ne 3. «Pemenue

27 SKCIEPUMEHTAIBHBIX 33]a4 110 TEME 1
"Hemerannsl"»

73 KonrponsHas padora o remam «MeTamibny |
u «Hemeramnbi»

79 Heopranuueckue u opraHu4ecKue KUciaoThl. 1
Heopranuueckue u opraHnyecKue OCHOBaHUS
AmdorepHble HEOpraHU4eCcKue 1

30 opraHudeckue coenuHenus. I'eneTnueckas |
CBSI3b HEOPraHUYECKUX U OPTraHUYECKUX
BELIECTB
Ponb xuMum B obecrieueHNH SKOJIOTHYECKOi,

31 SHEPTeTHYECKOHN U MUIIEBON 0€30MacHOCTH, 1
Pa3BUTHU MEAULIMHBI
[IpencraBienust 06 0OIMX HAYYHBIX

32 MIPUHIUIIAX IIPOMBIIUIEHHOIO MTOIYy4YeHUS 1
BAXHEHIIINX BEIIECTB

33 YenoBek B MUpPE BELIECTB U MaTEPHATIOB 1

34 XHUMHA U 310POBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 34

[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus / 'abpuensan O.C., OctpoymoB WN.I'., Cnankos C.A., AKIInoHEpHOE

obmectBo «M3marenscTBo «lIpocBemienne»

METOAUYECKHE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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