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INOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
denepanbHON 00pa30BaTENBbHON MPOrPaMMBbl CpeaHero ooOmiero obpa3oBaHus
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanuy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMBbl, H
OCHOBHBIX TnoNOXeHu «Crparerun pa3BUTHS BocnUTaHus B Pocculickoil
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsibkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAX0/0B K pa3paboTKe MpOrpaMMbl 10 XUMHUH, K OINpPEAEICHUIO
oOmieil ctparernt oOy4eHus, BOCIIUTAHUS U Pa3BUTUS OOyUaIOLIUXCs CPEICTBAMU
yueOHoro npeamera «Xumus» aia 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIN
koHuentyanbable nonoxkenus GI'OC COO o B3anMOOOYCIOBIEHHOCTU LEJEH,
COJEpKaHUs, pPe3ylbTaToOB OOyYeHUs U TpPeOOBAHMN K YpPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3oBaHue, NOJIy4aeMOe BBIITYCKHUKAMHU
00111e00pa30BaTEeIbHON OpraHu3alliM, SBISETCS HEOThEMJIEMOM YacThlO UX
oOpa3zoBaHHOCTH. OHO CHYKWAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My O0a30BOM YPOBHE KJIIOYEBBIX IEHHOCTEH, MNPUCYILUX
LEJIOCTHOW CHCTEME XUMHUYECKOro oOpa3oBaHUS. OTH ILIEHHOCTH KacarTcs
MO3HAHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpHI
YEJIOBEeKa, a TaKXKe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOILIEHHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyuJaroluxcs Ha YpOBHE CpPEAHEro o0Iero oOpa3oBaHus CPeACTBAMU y4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IIOCTPOCHHE KOTOPOro OIpPENESICHbl B
nporpaMmMe N0 XMMHUHU C Y4E€TOM CHEUU(PUKA HAyKH XUMUHU, €€ 3HAYCHUS B
MO3HAHWU TPUPOJbI U B MaTEpPUAIBbHOW MU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0mMX 1eneldl M NPUHILMIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ooIero oopasoBanus B Poccuiickoit deaeparumn.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo poyib B
COBPEMEHHOW IUBWJIM3AIMK, B CO3JJaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILIICHMUS,
B CO3JIaHUE IEJIOCTHOTO MPEJCTABICHUSI 00 OKpY)KaloIlleM MHUpPE Kak O €IUHCTBE
OPUPOJIbI U YeNIOBEKa, KOTopoe (HOopMHUpYyeTcs B XMMHUHM Ha OCHOBE MOHUMAaHUS



BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIEr0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXKIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMHU U BO3ZMOXHBIMH O0JIACTSIMU MPUMEHEHHS.

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

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

CocraBnsitomuMu  ripeAMeTa  «XUMHS»  SBISIIOTCS  0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP’KaHUsI KOTOPBIX SIBJIIIOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU M0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera 00ecnedYrBaeT BO3MOYKHOCTh PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepkaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HEOpPTraHU4YecKas XUMHsS» cPOopMHUpOBaHa B MporpaMMe IO XMMHUU Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEeHHUIO Yy4eOHOro wmarepuaja u OOyCJIOBJICHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUW HA  ONpPENeNEHHBIX
TEOPETUYECKUX YpOBHSIX. Tak, B Kypce OPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCMYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJIEKTPOHHBIX
OpeJCcTaBlIeHUd O cTpoeHuH BemecTB. CBefeHHs 00 H3y4yaeMbIXx B Kypce
BEII[ECTBAX JAIOTCS B PA3BUTHUHU — OT YTIJIEBOJAOPOJIOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUU. B Kypce OpraHMueckod XUMHM MOJYYarOT pPa3BUTHE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MIPECTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOUN PEaKIIHUH.

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



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

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBaX W NMPUMEHCHHM, a TAKXKE O XUMUUYCCKUX PEAKIHSIX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JomnoyiHgercs B Kypcax 10 u 11 ximaccoB
AJIIEMEHTaMH COJIEP’KaHUsI, WMEIOIIMMH KYJIbTYPOJIOTHYECKUA U TMPUKIAIHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHUIO B3aUMOCBS3M XHUMHH C
JIPYTUMU HayKaMH, PacKphIBalOT €€ poJib B TO3HABATEIHLHON W TMPAKTHUCCKOU
NEATETLHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHUIO YBAKECHHS K IMPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XHUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCSA B OOIIECTBEHHO H JIMYHOCTHO 3HAYMMBIX
npo0emMax, CBSI3aHHBIX C XUMHEH, KPUTHYCCKA OCMBICINBATh WHGOPMAIUIO U
NPUMEHATh €€ JUIA TIOTIOJHEHWS 3HAHWM, pENIeHUS WHTCIUICKTYaTbHBIX |
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/lad. B 1ien1oM cojepxanue yueOHOro
npeaMeTa  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHrue y OOydYarOMIMXCSI MHPOBO33PEHUYECKONW OCHOBBI Ui TMOHUMAaHUS
bunocohckux MACH, TaKUX KaK: MaTepUAIbHOE €IWHCTBO HEOPTAaHHMUYECKOTO H
OpPTraHUYECKOTO MHpa, OOYCIIOBIECHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM W
CTpPOEHHEM, TI03HABAEMOCTb TMPUPOJHBIX SIBICHUNA MyTEM OKCIEpPUMEHTa W
pelieHus MPOTHUBOPEUYUN MEXJIy HOBBIMH (akTaMU H  TCOPETUYECKUMHU
MPEANOCHUIKAMH, OCO3HAHNUE POJIM XUMHUHU B PEIICHUU 3KOJOTHUECKUX TpoOIeM, a
Takke Mpo0JIeM COepeKEHUS YHEPTETHICCKUX PECYPCOB, CHIPHSI, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLUATU3AIMH
OOy4YaromMXCcs TPUHATHIE MPOTPAaMMON IO XUMHUHU TMOJXOJbl K OIpPEIACNICHUIO
COIepKaHUS H TIOCTPOSHHUS TIpeAMeTa MPEeaycCMaTpuBalOT  (HOPMUPOBAHHE
YHUBEPCAIbHBIX Yy4YE€OHBIX JEHCTBUWA, UMEKOIIUX 0a30BO€ 3HAYEHUE A
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: peHICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku nHGOpMAIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OIbITa PAKTUIECKOM
U HCCIIEOBATEIIbCKON JEATEIHHOCTH, 3aHUMAIOIICH Ba)XHOE MECTO B TO3HAHUU
XUMUH.

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



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

CorynacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IIEJISIMU U3Y4YEHHUS IpeaMeTa
«Xumusi» Ha 6a3o0BoM ypoBHe (10 —11 kJ1.) ABISAIOTCS:

e (opMupoBaHue cHUCTEMbl XHMHUYECKMX 3HAHUW Kak  BaKHEHIIEH
COCTABJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KII0YEBbIE MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMUH,
OCBOGHHUE SI3bIKa HAYKH, YCBOCHUE M TMOHHUMAHHME CYIIHOCTHU JOCTYIHBIX
000011IeHUI MHPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIJICHHE C MCTOpUen
WX Pa3BUTHUS U CTAHOBJICHHUS,

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

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

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

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

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

dbopMupoBaHre y OOyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEpCATbHOE 3HAUCHWE JJI1 Pa3jMYHbIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOJUMBIX I TPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BaXHO€ MECTO B T[IO3HAaHWM XHMHH, a TaKXKe I OLEHKH C MO3UIUN



DKOJIOTUYECKON OE30MacHOCTH XapaKTepa BIUSHUS BEIIECTB W XUMHUYECKHX
MIPOIIECCOB HAa OPTaHW3M YEJIOBEKa M MMPUPOIAHYIO CPEY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAJIbHBIX M TBOPUYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CITIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIC
3HAHMS TI0 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOTH30BAThH
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA IMOMCKA U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

(dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUSI, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPU ITUTAHUPOBAHWU W TIPOBEICHUU XHUMHYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XWUMHUHU, €€ BAXKHOW PONM B PEHICHUH TI00ANBHBIX MPOOIeM
paIMOHATBHOTO MPUPOIOTIONB30BaAHUS, TTOTIOTHEHUS SHEPTETUIECKIX PECYPCOB U
COXPAaHEHUsl TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOUIIEHUS K TPHUPOJEC U CBOEMY 3J0pPOBBIO, a TakKe NPHUOOPETEHHS OIbITa
WCIIOJIb30BAHUSI TOJYYEHHBIX 3HAHUW I TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX ¢ XUMUYCCKUMH SBIICHUSIMH.

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

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



COJEPKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHNYECKOM XMMHUH

[IpeameT opraHnyYecKOi XMMHM: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEIIECTB M MaTepHaloB. Teopus CTpOEHUs OpPraHUYECKHUX
coequHennit A. M. Bytneposa, e€ ocHoBHBIE TOJI0keHUsA. CTPYKTYpHBIE (POPMYIIBI
OpraHWYECKUX BelEecTB. ['omonorus, wn3omepus. XHUMHYECKAass CBA3b B
OpPraHUYECKUX COCIUHEHUSAX — OJAMHAPHBIC U KPAaTHBIC CBSI3U.

[TpencraBienue o kiaccupuUKaluu opraHudeckux Bemiects. HomeHkiatypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBPALICHUN:
O3HaKOMJIEHHME C oOpa3laMu OpraHMYECKHUX BELIECTB M MaTepualaMd Ha HX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE W
ONMCAHNE AEMOHCTPAIMOHHBIX ONBITOB IO MPEBPAIIECHUI0 OPraHUYECKUX BEIIECTB
IIpU HarpeBaHuM (IJIaBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

Yriaesogopoasl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTHMYECKMH psa. MeraH W 3TaH —
OpOCTEHIlINe NPEACTaBUTENN aJKaHOB: (PU3NYECKUE W XHUMUYECKHE CBOMCTBA
(peakuu 3aMenieHus] U TOPEHUsl), HAXOXKJIEHHWE B MPUPOJE, MOJyuYeHHE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
OpocTeiiliie NPEeACTaBUTENN AaJKEHOB: (PU3WYECKHE W XHMUYECKHE CBOMCTBA
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALMU, OKHUCICHUS WU
MOJINMEPHU3ALINH ), TOTyYEeHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKkHeWIIne
XUMHUYECKHE CBOMCTBa (peakius nojaumepusanuu). [lonydyeHne CHHTETHYECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIIEH
— MPOCTEHIIMIA TpeICTaBUTENIb AJIKUHOB: COCTaB, CTpOeHUe, (U3MYEeCKue Hu
XUMUYECKHE CBOMCTBA (peaklUMK TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TUAPATALINH,
rOpeHUs), MOJYyYEHNE U TPUMEHEHUE.

Apensl. benzon: cocraB, cTpoeHue, QpU3NYECKHE U XUMHYECKHE CBOWCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJIyYEHUE U TpUMEHEHUE. T0myon:
cocmas, cmpoenue,  uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NONYYeHue u npumereHue. TOKCUYHOCTb
apeHoB. l'eHermyeckas CBsI3b MEXAYy YIVIEBOAOPOAAMH, IPUHAMICKALMMHA K
Pa3JIMYHBIM KJIACCaM.



[IpupogHple MCTOYHUKM YIJIEBOAOPOAOB. lIpupoaHslii ra3 u NOMYyTHBIE
HepTsaHble Ta3bl. Hedth um e€ mpoucxoxnenue. CrocoObl nepepaboTku HeDTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUN, KATATUTUYECKUW), TUpoau3. IIpomyKTel
nepepaboTku He(pTH, UX MPUMEHEHUE B MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIi
yroJib U IPOAYKTHI €0 MepepadOTKHU.

OKCIIEPUMEHTAIBHBIE METOJbl HM3Y4YEHHMS BEIIECTB M HX IPEBpAIICHUI:
O3HAKOMJIEHHME C o0Opa3lamMu IUIacTMacC, KaydyKOB M PE3UHBI, KOJUIEKLIHH
«Hedpte» u  «Yromp», MoIeIMpOBAHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOr€HONPOU3BOIHBIX, ITPOBEICHUE NPAKTUYECKON PabOThI: MOJyYEHHUE STHIIEHA
Y U3YYECHHE €T0 CBOMCTB.

Pacuérnsle 3anaun.

Bbluncinenuss 1Mo YpaBHEHHIO XHWMHUYECKOM peakuuu (Maccel, O0O0BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTA PEAKUUU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOAHBIX BELIECTB WM IPOAYKTOB PEAKIIUN).

Kucnopoacoaepxaiue opranuyeckue CoOeJUHEHUS

[IpenenpHple OQHOATOMHBIE CIHHUPTHL. METaHON MW OTAaHOJN: CTPOCHHE,
bu3nueckue M XHUMHYECKHME CBOMCTBA (peakUWH C AaKTUBHBIMU METaJlJIaMH,
rajJlor€HOBOJIOPO/IaMHU, TOpEHHE), MpUMEHEHHe. BoaopoaHbie CBsI3U MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHME METaHOJIa U ATaHOJIa HA OPraHU3M YEJI0BEKA.

MHOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO LIEIOYHBIMU
MeTajUlaMH, KaueCTBEHHas peaklus Ha MHOIOAaTOMHBIE crHpThI). JleiicTBue Ha
opraHusM 4yenoseka. [I[pumenenne rauuepuHa u TUIISHIJIMKOJIA.

deHoM: CTpOCHHE MOJEKYJIbl, (U3WYSCKHE W XHMHYECKHE CBOMCTBA.
Tokcuunocth penosna. [Ipumenenue denouna.

Anmpnerupl U Kemowuwvl. DopManmpaerun, aneTanbACTHN:  CTPOECHUE,
¢u3nUecKkue U XUMHYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS W BOCCTAHOBJICHUS,
KAuECTBEHHBIE PEAKLIMN ), IOJYyUYEHUE U IPUMEHEHUE.

ONHOOCHOBHBIE TIpeliebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbUHAas U
YKCYCHasi KMCIJIOTBL: CTpO€HHE, (PU3NYECKHEe U XUMHUYECKHUE CBOWCTBA (CBOMCTBA,
oOuue AJig Kiacca KUCIOT, peakuus dTepuuKalim), MOIydYeHUe U TpUMEHEHHUE.
CreapuHOBasi U OJIEMHOBAs KHUCJIOTHl KaK MPEIACTABUTENIN BBICIINX KapOOHOBBIX
KHUCIIOT. Mbljla KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, X MOIOIEE ACHCTBHUE.

Crnoxuble 3(QUpbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCJIOT. ['maponus
cinoxHbIX 3¢upoB. Kupsl. 'naponus xupos. [IpumMenenne xxupoB. buonoruueckas
POJIb )KUPOB.

VYrneBoabl:  cocraB, KilacCHU(PHUKanus  YriieBOoAoB  (MOHO-, JHU- H
nonucaxapuapl). ['oko3a — MpocTeHImmMii MOHOCaXapya: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3MYECKHEe W XUMHUYECKHE CBOICTBAa (B3aMMOJEWUCTBHE C
rugpokcuoM menu(ll), okuciaeHne amMmmuauyHbBIM pacTBOpoM okcuaa cepedpa(l),




BOCCTAaHOBJICHHE, OpPOKEHHME TJIIOKO3bl), HAXOXKIEHUE B MPHUPOJIE, MPUMEHEHUE,
ononorunyeckas poiib. @otocruHre3. pyKTo3a KaK U30MEP IITHOKO3BI.

Kpaxman u 1ennrono3a kak npupoaHbsie monuMepsl. CTpoeHHe Kpaxmala U
nenono3bl.  du3nueckue MU XUMHUYECKHME CBOWCTBA Kpaxmana (TUIPOJIuU3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIlCHUI:
npoBeJcHUe, HAOMIOJCHHE W OMUCaHHE JAEMOHCTPALMOHHBIX OIMBITOB: TOPEHHUE
CIHMPTOB, KAaU€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHMPTOB (OKUCJICHHE 3TaHOJIA
okcuzmoM wmenu(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJCHCTBHUE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aummoneiicTBHEe Kpaxmana C HOJIOM),
MIPOBEJICHHUE MPAKTUUYECKON pabOTHI: CBOIMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnble 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKMU M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOJHBIX BEIIECTB MIIM IPOAYKTOB PEAKIIUH).

A3oTcoepKale OpraHu4eckKiue COeTMHEHU.

AMUHOKHUCIOTHI Kak aM(pOTepHble oprannyeckue coeanHenus. dusnueckue
U XUMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe TiuiuHa). buonornyeckoe
3HaUYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoaHBIE BBICOKOMOJEKYJSpHBIE coeanHeHus. [lepBuunas,
BTOpPMYHAsg M TPETHUYHAS CTPYKTypa OenkoB. XHMMHYECKHUE CBOWCTBA OEJIKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHMsI BEIIECTB M UX MPEBPAIICHUIA:
HaOII0/ICHNE U ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JCHATYypaIus O0eIKoB Mpu
HarpeBaHUH, [IBETHBIC PEaKIINU OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHUI: MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSST MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYJSPHBIX COCAMHEHUH —
MOJTUMEPU3AITHS U TTOJIMKOHICHCAIIHSL.

OKCHepUMEHTAIbHBIE METOAbl HM3YYCHMsI BEIIECTB M UX MPEBPAIICHUIA:
O3HAKOMJIEHHE C 00pa3liaMy MPHUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.

Peanuzanusa MeXIpeAMETHBIX CBSI3€U IPU U3YYEHUHU OPraHUYECKOM XUMUU B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
HAyYHBIX TIOHATHHA, TaK W TOHSITHH, SBISIONUXCS CUCTEMHBIMHU IS OTIACITHHBIX
IPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.



OOmue ecTecCTBEHHO-HAYYHbIC TIOHITHS: SBJICHUE, HAYYHBINA (aKT, TUTIOTE3a,
3aKOH, TEOPHs, aHAJIN3, CUHTE3, Kiaccu(UKaIus, NepruonIHOCTh, HAOTI0IeHNE,
HU3MEpPEHUE, YKCIIEPUMEHT, MOJICTTUPOBAHHE.

dwuszuka: MaTepus, DOHEprus, Macca, aroM, OJJIGKTPOH, MOJIEKYIIa,
DHEPreTHUECKUN YPOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHOE COCTOSHHE
BEIeCTBa, (PU3MUECKUE BETUYUHBI U SMHUIIB X U3MEPEHHUS.

buonorus: kierka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTraHHU3ME,
dboToCcHHTE3, OMOJOTMYECKH aKTHBHBIC BemiecTBa (OCTKH, YIJICBOIBI, KHUPHI,
(bhepMeHTHI).

['eorpadusi: MUHEpabl, TOPHBIE TTOPOJIBI, TIOJIE3HBIC HUCKOMAaeMbIe, TOIUIHBO,
pPECYpPCHI.

TexXHOJIOTHS: THINEBbIC MPOIYKTHI, OCHOBBI PAallMOHAIBLHOTO ITHTAHUA,
MOIOIITUE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHUCCKHE TperapaThl, MaTEPHAIIBI U3
UCKYCCTBCHHBIX M CHHTCTHUECKUX BOJIOKOH.

11 KVIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teopernuyeckne 0CHOBbI XUMHMHU

XUMUYECKUM dIeMeHT. AToM. Snapo aroma, H30TONBL. ODJIEKTPOHHAS
000104Ka. DHEPreTU4ecKue ypOBHU, TIOAYPOBHH. ATOMHBIE opOuTamy, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacHpe/esieHusl JEKTPOHOB M0 OpOUTAIIM B aTomax
AJIIEMEHTOB MEPBbIX YETHIPEX NEPHOJOB. INEKTPOHHASI KOHPUTYpaLUsi aTOMOB.

[lepnognuecknil 3akoH U Ilepuoanyeckas cucreMa XUMHAYECKUX JJIEMEHTOB
. . MenneneeBa. CBsi3b NMEpUOIUYECKOTO 3aKOHA U l[leproamyeckoil cuCTeMbl
xuMmudeckux sneMmeHToB Jl. M. MeHnneneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWCTB XHMHYECKHX D3JIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CIIOKHBIX BELIECTB IO TpyIIaM MU MepUOaM.
3Ha4YeHue MEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XUMHYECKash CBS3b. BHAbl XHMHYECKOW CBS3U
(koBaJIeHTHasl HETOJSIpHAs W TOJSpHAsl, MOHHAs, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). Bomopoanas cBs3b. BaleHTHOCTh. JIEKTPOOTPUIIATEIHLHOCTS.
Crenenb okucieHus. MIoHbl: KATHOHBI M aHUOHBI.

BemectBa MOJEKYJSIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
IOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAIMYECKUX PEIETOK. 3aBUCUMOCTD
CBOWCTBA BEIIECTB OT TUIIA KPUCTALINYECKOU PELIETKH.

[lonatne o aucnepcHbIX cucreMax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 10J11 BEECTBa B paCTBOPE.

Knaccuduxarus HEOPIraHUYECKUX COCIMHEHUU. Homenknarypa
HEOPraHUYECKUX BEIIECTB. | €HETHYEeCKass CBA3b HEOPraHWYECKUX BELIECTB,
MPUHAJIEKANIUX K PA3JIMYHBIM KJIaCCaM.



Xumudeckas  peakiusa.  Krnaccudukamuss  XMMHUYECKHUX — peakiuid B
HEOPraHUYECKOM U OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUs MacChl BEIIECTB,
3aKOH COXPAHECHUS W MPEBPALLICHUS SHEPTUU TP XUMUYECKUX PEAKIIUSX.

CKopocTh peakiuu, €€ 3aBUCMMOCTh OT paszluyHbIX (pakTopoB. OOpaTHMBbIe
peakuuu. Xumudyeckoe paBHoBecue. DakTopbl, BIUSIOMIME HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larenbe.

DnexTporutryeckas nuccornuanus. CuipHbIC U clladbie dyekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHbBIC PEAKIINH.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YYE€HHUS BEIIECTB WU HUX NPEBPAILICHUN:
neMoHcTpauus Tadimn «[lepuonnueckas cucreMa XuMHYecKuX 3iaeMeHToB /. .
MeHnneneeBay, U3ydeHUE MOJIENIed KPUCTAJUIMYECKUX PEUIETOK, HAONIOJACHUE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPO/Ia B MPUCYTCTBUU KAaTajInU3aTOpPa, ONPEACICHUE CPEIbl PACTBOPOB BELIECCTB
C TIOMOIIBIO YHHUBEPCAIBHOTO HWHIWKATOpA, pEaKIUd HOHHOTO OOMEHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHue pa3iuyHbIX (DAKTOPOB HA CKOPOCTh
XAMHUYECKON pEAKIUM.

Pacuérnrpie 3anayn.

Pacuétel 10 ypaBHECHMAM XHUMHUYECKHMX pPEaKUUHA, B TOM YHUCIIEC
TEPMOXMMHUYECKUE PACUETHI, PaCU€Thl C MCIIOJIb30BAHUEM IIOHSTHS «MAaCCOBas
JTOJISI BEIIECTBAY.

Heoprannyeckasi xumus

Hemerannel. Ilosmoxkenne HemetaiuioB B llepuoamueckon  cucrteme
xuMuueckux sjeMeHToB [[. M. MenneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB.
®dusnyecKkue CBONMCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHUCJIOpOoa, cephbl, hochopa u yriepoa).

XUMUYECKHE CBOMCTBA Ba)KHEUIIIMX HEMETAUIOB (TajoreHOB, CEPhI, a30Ta,
dbochopa, yriepoga U KpeMHHS) W HX  COCAMHEHUH  (OKCHJIOB,
KHUCIIOPOJICOIEPKAIIUX KUCIIOT, BOJOPOIHBIX COSTUHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramnel. 1lonoxenne meramnoB B llepronnueckoi cucrteMe XMMHUYECKUX
anemenToB JI. . MenneneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mme ¢usndeckue cpoiicTBa MetaioB. CILIaBbl METAJIOB.
DNEKTPOXUMUUYECKUI PSiJT HAMTPSKEHU METAIIOB.

XUMUYECKHE CBOMCTBA BaXKHEUIMX METAUIOB (HATpHUM, Kaluil, KaJIbIUH,
MarHui, alfOMUHUN, IUHK, XPOM, KeJI€30, MEJIb) U UX COCAMHEHUH.

O6mue cnocoObl momydeHus: MetauioB. [I[pruMeHeHrne MeTaioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METO/Ibl HM3YyYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
M3yYEHHE KOJUICKIMU «MeTaibl U CIUIaBbD», 0Opa3llOB HEMETAJIOB, pElIeHUE
AKCTIIEPUMEHTANIbHBIX 3a/a4, HaOJIOJIeHHe M OIMCaHHE JIEMOHCTPAIlUOHHBIX U



71a00paTOPHBIX OMBITOB (B3aMMOAEMCTBHE T'MJIPOKCHA AIIOMHHMS C PacTBOpPaMHU
KHCJIOT U IIEJI0YEeH, KAYECTBEHHBIE PEaKMU HA KATUOHBI METAJLIOB).

Pacuérnslie 3anaun.

Pacuérbl Macchl BemiecTBa WM 00bEMa ra3oB IO HU3BECTHOMY KOJNYECTBY
BELIECTBA, Macce WIK OOBEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMHU BEILECTB,
pacuérbl Maccel (00bEMa, KOJIMYECTBA BELIECTBA) MIPOAYKTOB PEAKIMH, €CIIU OJJHO
U3 BELIECTB UMEET IPUMECH.

XHMUA ¥ )KM3Hb

Posp xumun B 0o0ecnie4eHHUH HKOJIOTMUYECKOM, SHEPreTUYECKOW U MUIIEBOU
0€30MacHOCTH, PAa3BUTUM MeNUUUHBL. [loHATHE O Hay4YHBIX METOAAX IO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLUU.

[IpeacraBnennss 00 OOMMX HAyYHBIX MNPUHOMIAX [POMBILIIEHHOTO
ITOJTYYEHHSI BKHEUIIINX BEIIECTB.

UYenoBek B MHpe BELIECTB U MATEPUANIOB: BAKHEHIINE CTPOUTEIIbHBIC
MaTepUabl, KOHCTPYKUHMOHHBIE MATEPHUANIBI, KpacKH, CTEKJIO, KEpaMMKa,
MaTepUaIbl I JIEKTPOHHUKH, HAHOMATEpHasbl, OPraHUYECKUE W MUHEPAIBbHbBIC
ya0OpeHus.

XuMus U 310pOBbE YEJIOBEKA: IPAaBUJIa MCIOJIB30BAHMS JICKAPCTBEHHBIX
IpenapaToB, MpaBuiia 0€30MaCHOTO HMCIIOIb30BaHUs IpernapaToB ObITOBOM XUMUU
B [I0BCETHEBHOM KU3HHU.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOmed u
HEOpraHW4ecKol XuMuM B 11 Kkjacce ocylIecTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W MOHATHH, SBISIOIIMXCS
CUCTEMHBIMM JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAY4YHBIM (DAaKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHallM3, CHUHTE3, KIACCHU(PUKALMS, TEPUOJAUYHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, SBJICHUE.

dusuka: MaTepus, IHEPIUs, Macca, aToM, IEKTPOH, POTOH, HEUTPOH, UOH,
M30TOII, paIMOAKTUBHOCTh, MOJIEKYJIA, SHEPIrETUYECKUM YPOBEHD, BEIECTBO, TEIO,
00BEM, arperaTHOe COCTOSIHHE BEUIECTBA, (PU3NYECKHUE BEIMYMHBI U €IUHULIBI UX
U3MEPEHUs, CKOPOCTb.

buonorusi:  kinerka, opraHu3M, OJKocHcTeMa, Ouocdepa, Makpo- H
MUKPO3JIEMEHTHI, BATAMHHBI, OOMEH BEILIECTB B OPraHU3Me.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, TOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
peCcypeBl.

TexHosorus: XuMu4eckass NMPOMBIIUIEHHOCTb, METAJUTYPIHUsl, ITPOU3BOICTBO
CTPOUTENIBHBIX MATEPHUANIOB, CEJIbCKOXO35MCTBEHHOE IIPOM3BOJCTBO, IHILIEBAs
INPOMBIIIUIEHHOCTh,  (papMalleBTHUECKasi  MPOMBIIUIEHHOCTh,  MPOU3BOJICTBO
KOCMETHYECKHX IIpPEnapaToB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MAaTEpUAIIOB,
AIEKTPOHHAS POMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



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

JINYHOCTHBIE PE3YJIBTATBHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YarONIMMHUCSL TMPOTPAaMM  CpPEIHEro oOlEero o0pa3oBaHusl (JMYHOCTHBIM,
METalpeIMETHBIM W OpeaAMETHbIM). HayuyHo-meTonuyecko OCHOBOM — iis
pa3paboTKu TUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEero
00pa30BaHUsI SIBIAETCS CUCTEMHO-ACSITEIbHOCTHBIHN MOAXO/I.

B cooTBeTcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOIAOM B CTPYKTYpE
JUYHOCTHBIX PEe3yJIbTAaTOB OCBOCHHS MpelMeTa «XUMHs» Ha YPOBHE CPEIIHErO
o01miero o0pa3oBaHMsI BBIJICICHBI CICAYIOMNAE COCTABIISIONINE:

OCO3HAaHHUE OOYYAIOUIUMUCS POCCHUICKONW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEEIICHHIO;

HAJIM4KME MOTUBAIIMU K O0YUEHHUIO;

[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX yOEKIEHUMN JTMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TpaJHLIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIIOCOOHOCTh OOY4YaroUIUMXCs PYKOBOJCTBOBATHCS B CBOEH
JIEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIHUMHU LEIOCTHOM
CUCTEME XMMHUYECKOTro 00pa3oBaHMsl;

HaJIM4ME MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTAaBHUTh
LEIN U CTPOUTH )KU3HEHHBIC IJIAHBI.

JIM4HOCTHBIE pEe3yJabTaThl OCBOEHHUA MpeAMeTa «XHUMHsS» JOCTHTaloTCs B
eIMHCTBE Y4YeOHOM ¥ BOCHUTATEIbHOW [EATEIBHOCTH B COOTBETCTBHM C
I'YMaHUCTUYECKUMHU, COUUMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaaMUd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHATHIMA B OOLIECTBE
HOPMAaMM Y TpPaBWIAMM  TOBEJIEHUSA,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTH
oOydJarommxcs.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeAMeTa «XHUMHS» OTPAKAIOT
c(OPMHPOBAHHOCTh OIbITa MO3HABATEIBHON M MNPAKTHYECKOW JEATEIbHOCTH
oOy4JaronMxcs Mo peaju3alyy NPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAaHMS 00YYaIOUIUMUCA CBOMX KOHCTUTYLMOHHBIX MPaB U 00S3aHHOCTEM,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JAEATENBHOCTH TPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIIEHUN y4e€OHBIX M MO3HABATENIbHBIX 3a/1a4, BBINIOJHEHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) IAaTPHOTHYECKOT0 BOCITUTAHHUSA

LIEHHOCTHOTO OTHOIIEHUSI K MCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTE€UYCCTBEHHOMN XUMUM;

YBaXEHUSI K MPOIECCY TBOpUECTBAa B OOJACTH TEOPUM U MPAKTUUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUSA TOTO, YTO JOCTH)KECHHUS HAyKH €CTh PE3YJIbTaT
JUTNTEIIGHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  AKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSTHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOLIEM
aHanu3e WHQOpMaIMU O MEPEOBBIX JOCTHKEHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUSI, STUYECKOTO OBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllUU, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSMH,
U MIPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILEH C
MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHUE TMOCJIEACTBUNA 3THUX
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

MOHMMAHUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJMMOCTH OTBETCTBEHHOT'O OTHOIIECHHSI K COOCTBEHHOMY (DHU3MYECKOMY M
MICUXUYECKOMY 3/10POBBIO;

COOJIO/IeHUsT TIpaBWJI OE€30MMacCHOrO OOpalieHusi ¢ BeIIeCTBaMU B OBITY,
ITOBCEHEBHOM XU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl 1LEHHOCTH TIPaBUJl HWHJUBUAYAJBHOTO U  KOJUJIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIIO/IEH;

OCO3HAHMS TOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIYEK (YHMOTpeOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIEI0BATEIbCKON
NEeSATEIbHOCTH, OOILECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
JEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a/ad
COLIMAJIbHOM HANpaBJIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOPEcCuil pa3IudHoOro poja, B TOM
YuUCJIe HA OCHOBE IPUMEHEHUS ITPEAMETHBIX 3HAHUU 110 XUMHUH;

YBaXKEHUS K TPYAY, JIOJAM TPyJa U Pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIbHOW TPACKTOPUU
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliuu COOCTBEHHBIX >KU3HEHHBIX



IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTMYECKHU II€JI€CO00PA3HOTr0 OTHOUIEHUS K TMPUPOAE, KaK HUCTOYHUKY
CYILIECTBOBAHMS )KU3HU Ha 3€MJIC;

MOHUMAaHUSl TJIOOAIBHOTO XapaKTepa SKOJOTUYECKUX NPOOJIEeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUSI JOCTHXKCHUM XUMUU IS
pelIeHrs BOMPOCOB PAllMOHATIEHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSTHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUI U MPEAOTBpALATh UX;

HaJIMYUsl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, SKOJOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOHN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJICOJIOTUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUSl CHeUU(PUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOIO HAYYHOTO MBIIIJICHUS, CO3/IaHUM LEJIOCTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MUpE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH U pelieHuu MpodJieM COXpaHEHUS
MPUPOITHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTHUYECKOM HANpaBJICHHOCTH U Ba)XXHOM pOJM B
CO3JaHUM HOBOM 0a3bl MaTepUaIbHOU KYJbTYphI, PEIICHUH I100aIbHBIX IpoOsieM
YCTOWUYHUBOTO PA3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUECKOU, MUILIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, OOECIICUCHUH YCIOBHUI
YCHENIHOTO TPyJa W OKOJOTUYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIeHA
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIOHUMaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIsl aHAIN3a U OOBSICHEHUS SIBIICHUN OKPYIKAIOIIETO MUpPA U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAayuyHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJIbI0  TOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO MCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpoOJieM B peabHbIX KU3HEHHBIX CUTYaAIIUSX;

HWHTEpeca K TO3HAHUIO U UCCIIEI0BATENbCKOM AeSTEIbHOCTH;



TOTOBHOCTH U  CIIOCOOHOCTH K  HENPEPhIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBHUM C KU3HEHHBIMU TOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3IMUHbIX cepax npodeccuoHaabHOMI

JESATEIBbHOCTH.
METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI Y4€OHOIro MmpeameTra «XUMHUs» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYyYaIOIIUXCS
MEXIUCIUTUIMHAPHBIE (MEXKIPEIMETHbIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4yHOU KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
IpolLecC, CUCTEMA, HAYYHBIM (PaKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCIeA0BaHNE, HAOIIOACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCalbHbIe Y4eOHbIEC NeWCTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHUBHBIC,

PErYJISITUBHBIE), 00ecreynBaroIIne dbopmHpoBaHue (YyHKIHMOHATBHOM
IPAMOTHOCTH M COLMAJIbHON KOMIETEHIIUN O0yJaroIInXcs;
CIIOCOOHOCTH oOy4Jarommxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

OsJaaaenue YHUBEPCAJIbHbIMU Y4eOHBIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM

1) 0a3oBble JIOrHYecKue JeCTBUSL:

CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ paccMaTpuBaTh;

ONPENCNIATh LENNU JCSITEIbHOCTH, 3aJaBas IapamMeTpbl U KPUTEPUU HX
JIOCTHXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIMOJIb30BaTh MPU OCBOCHUW 3HAHWM MPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHSATUM W YCTAHABIMBATh WX B3aUMOCBS3b,
WCITIOJIb30BAaTh COOTBETCTBYIONINE TIOHSTHS JIJIsl OOBSICHEHUS OTIEIbHBIX (PaKTOB U
SIBJICHUM;

BHIOMpATh OCHOBAHUSI M KPUTEPUU JJis KJIacCU(PUKAIIMU BEIIECTB W
XAMUYECKUX PEAKIINM;

YCTAHABIIUBATh IPUYUHHO-CIICICTBEHHBIE CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU;



CTPOUTH JIOTUYECKUE pPacCyXAEHUs (MHIAYKTUBHbIC, JEAYKTUBHBIE, IO
aHAJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M INPOTHBOPEUHS B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIOUCHMS;

IPUMEHSATH B MPOLECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMHH CHMBOJIMYECKHE
(3HAKOBBIE) MOJIENH, IPEOOPAZOBBIBATH MOJIEIBHBIE IPEICTABICHUS — XUMUYECKUN
3HaK (CUMBOJI) DJEMEHTa, XHUMHUYecKas (¢GopMylia, YpaBHEHHE XUMHYECKON
peakuuMu — MpU pelIeHUH Y4YeOHBIX IO3HABATENbHBIX M IPAKTHUUECKUX 3anad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIHM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE NeICTBUSA:

BJIAJETh OCHOBAMU METOJOB HAYYHOTO IO3HAHUS BEIIECTB U XUMHYECKUX
peakuuii;

(GOopMyIMpPOBATh LU U 3a/1a4U UCCIIETOBAHMS, HCIIOJIb30BATh IOCTABICHHBIE
U CaMOCTOSITENIBHO C(OPMYJIMPOBAaHHBIE BOINPOCHl B KayeCTBE HMHCTPYMEHTA
NO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHMS THIOTE3bI 110 MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJCTh HABBIKAMU CAMOCTOSITEIBHOIO IIJJAHUPOBAHUS M IIPOBEICHMUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbBHO MPOTHO3UPOBATh €ro pe3ynbTaT, (OopMyIHpOBaTh
0000LIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BAHUS,
COCTaBJISITh OOOCHOBAaHHBINA OTUET O NPOAEIaHHON paldoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeSATEIbHOCTH, MPOSIBIATH CIOCOOHOCTh M TOTOBHOCTH K CAaMOCTOSTEIBLHOMY
MOMCKY METOJIOB pEeUIeHUs] MPaKTUYECKUX 3a/ad, NPUMEHEHUIO pa3IMYHbIX
METO/I0B ITO3HAHMS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJIsipHasl JUTEparypa XUMHUYECKOTO COAEpKaHUs, CIPaBOYHBIE MOCOOUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh WH(OOPMALIMIO PA3IUYHBIX BHIOB U (HOopM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEYNBOCTB;

(GbOopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METObI MPU TMOUCKE U
orObope wuHpOpMalMK, HEOOXOAUMOW Ui BBINOJHEHUS YYEOHBIX 3aaad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMAMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIpPEACTABICHUS
uHpopmauu (cxemsbl, rpaduKu, T1arpaMmbl, TAOJIULIBI, PUCYHKH U JIPYTHUE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMHUYECKOM HMHpopManueil: NpUMEHATh MEXNpeAMeTHble (pusuueckue u
MaTE€MaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aOOpEBUATYPBI, HOMEHKIIATYPY;



UCIIOJIB30BaTh M IpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HaTJISJHOCTH.

OgJlaieHHe YHHBEPCAJbHBIMA KOMMYHUKATHUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOM TEMbI B XOJ€ IUajora W/viH
JUCKYCCUM,  BBICKa3bIBaTh  WJEH, (GOPMYyIHPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJILHO BBINIOJHEHUS NPEJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MpPE3EHTAlUeil pe3yJbTaTOB IMO3HABATEJIBHON JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEIECTB, pealn3alui y4eOHOTO mpoekTa U (OpPMYIHPOBATH BHIBOJBI
10 pe3yibTaTaM MNPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAaHUS IMO3ULIMN B
X07ie 00CyX/1eHHUs 1 0OMEHA MHEHUSIMH.

OgiaieHHe YHUBEPCAJbLHBIMU PErysiTHBHBIMH 1eHCTBUSIMU:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYIIECTBISATH CBOI I103HABATEIbHYIO
NEeSTENIbHOCTD, ONpeensss €€ Uenu W 3a7aud, KOHTPOJIUPOBAaTh U IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBIMIOJJTHEHUM YY€OHBIX UM HCCIIENOBATEIbCKUX 3a7ady, BbIOMpaTh Haubosee
3¢ (}eKTUBHBIN Ccroco0 HX pemeHus ¢ y4€TOM IMOJYyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKITUX;

OCYULIECTBJIATh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CAMOAHAIM3a
Y CAMOOLICHKH.

HPEIMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHble pe3ylbTaThl OCBOCHHS Kypca «OpraHuyeckass XuUMHS»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh  TPEACTABICHUM O XUMHUUYECKOM  COCTaBJISIIOLIECH
€CTECTBEHHO-HAYYHOW KAapTUHBI MHpA, POJIM XUMHUM B TO3HAHUM SIBIICHUI
npupoasl, B  (QOPMUPOBAHWUM MBIIUICHUS W  KYJIbTYpbl JIMYHOCTH, €€
GyHKIMOHATBLHOM TPAMOTHOCTH, HEOOXOIMMOM JJIs pEIICHUS IPAKTUYECKUX 3a1a4
U DKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOLIEHHUS K CBOEMY 3/I0POBBIO M MPUPOAHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHMYECKMX  3HAaHUM, KOTOpAas  BKIIFOYAET:
OCHOBOTIOJIATalOIINE TMOHATHS (XUMHUYECKUM DJIEMEHT, arToM, DJIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIECHTHOCTb, 3JIEKTPOOTPULIATETbHOCTh, XUMHUYECKAast
CBs3b, CTPYKTypHas (opmyna (pa3BEpHyTas U COKpAIIEHHAs), MOJIb, MOJISpHas
Macca, MOJIApPHBIH 00BEM, YIJIEPOJHBIN CKeyleT, (YHKIHMOHAbHAS TpyIIa,
paguKall, U30MepHusi, U30MEPhI, TOMOJIOTHUECKUN PsJl, TOMOJIOTH, YIJI€BOAOPOIbI,
KHCIIOPOJ M Aa30TCOJEpXkAIIME COEAMHEHUS, MOHOMED, IOJMMEpP, CTPYKTYpHOE



3BEHO, BHICOKOMOJIEKYJISIPHBIE COEITMHEHUS); TEOPUHU U 3aKOHBI (TEOPUsI CTPOEHUS
opranudeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3BIK XUMHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeKalue B OCHOBE TOHWUMAaHUS TPHUYMHHOCTH W CHUCTEMHOCTH XWMHYECKHX
SBJICHUH, (PAKTOJIOTMYECKUE CBEIEHUS O CBOWCTBAaxX, COCTaBe, IOJYyYECHUU U
0e30MacHOM HCIOJIb30BAHUM Ba)XHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPaKTUYECKOMN ACSATEIbHOCTH YEJIOBEKa;

c(hOpPMHPOBAHHOCTh YMEHUW BBISBIISATH XapaKTEPHBIE MPU3HAKU TIOHSTHH,
yCTaHABIMBATh WX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHITHS MPHU
OTMCAHWH COCTaBa, CTPOCHUS U MPEBPAIICHUN OPTaHMYECKUX COCTMHCHHIM;

c(hOpMHPOBAHHOCTh YMEHUW HCIOJIb30BaTh XWMHUYECKYIO CHUMBOJIMKY JJIs
COCTABJICHHSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaII€HHON)
dbopMyT OpraHMYECKHX BEIIECTB W YpaBHECHUH XUMHYECKUX PEAKIUH,
W3TOTABIMBATh MOJCIH MOJIEKYJI OPTaHUYECKUX BEIIECTB IS WIUTIOCTPAIMHA WX
XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIWBATH NMPUHAJIC)KHOCTh HU3YyYEHHBIX
OpraHMYECKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OINPEACIEHHOMY
KJIACCy/Tpynne COequHEHUN (YTJIeBOJOPOABI, KHCIOPOI M a30TCOACpPIKAIINe
COCIMHCHUS, BBICOKOMOJICKYJISIPHBIC COCAMHEHUS), JaBaTh WM Ha3BaHUSA II0
cuctematudyeckoit Homenkiatype (IUPAC), a Takke NpUBOIUTH TPUBHAIIbHBIC
HA3BaHUSl OT/CJIbHBIX OPraHUYEeCKUX BEHIECTB (ITUJICH, MPOMUJICH, AalleTHJICH,
STWJICHTJINKOb, THIECPUH, (eHoN, (HOopMaNbIeTH I, aleTaabIeTHI, MypaBbHHAsA
KHCIIOTa, YKCYCHAs KUCJI0Ta, OJICMHOBAsI KUCIOTA, CTEApUHOBAS KHCIIOTA, TIIFOK03a,
bpyKTO3a, Kpaxmal, eJJTi0JI03a, TIUIUH);

c(OpPMHPOBAHHOCTh YMEHHS OIPEACNATh BHJABl XUMHUYECKON CBSI3HM B
OpPraHUYECKUX COCIUHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEII[ECTB OT X COCTaBa M CTPOEHUS; 3aKOH COXPAHEHUS MaCChl BEIIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, ATHJICH, MPOIMJIEH, aIlleTHJICH,
oyranuen-1,3, metwnOyranuen-1,3, GeH30JI, METAHOJ, ATAHOJ, STHJICHIJIUKOJIb,
TJIAIEePUH, (EHOJI, aleTalbJIerua, MypaBbUHAsI M YKCYCHas KHUCIOTBHI, TIIOKO3a,
Kpaxmas, IeJUTI0NI03a, aMUHOYKCYCHAsI KUCIIOTa), WILTIOCTPUPOBATH TEHETHIECKYTO
CBSI3b MEKIYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIINX XUMHUYCCKHUX PEAKIHHA C
WCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
Chipbsi (HE(QTh, TPHUPOAHBIA Ta3, Yroyib), CIOCOOBI WX TMepepaboTKu W
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB MepepadboTKH;



c(OpPMHUPOBAHHOCTh YMEHUW TPOBOJUTH BBIYUCICHUS 1O XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMaA, KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOJIYKTa
peakiMu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HCXOJHBIX
BEILIECTB WU MPOJYKTOB PEAKIUN);

c(hOPMHPOBAHHOCT, YMEHHMH BIIQJIETh CHUCTEMOW 3HAHUH 00 OCHOBHBIX
METOJaX HAyYHOI'O MO3HAHUs, UCIOJIb3YEMbIX B XUMHUH NPU U3YYEHHUH BEUIECTB U
XUMHUYECKUX SBJICHUN (HaOI0/IeHne, U3MEPEHUE, IKCIIEPUMEHT, MOJICIUPOBAHNUE),
UCIIOJB30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBS3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHHUM COOJIIO/IaTh MpaBuila MOJIb30BAHUS XUMUYECKOM
MOCYJIOM W JabOpaTOPHBIM OOOpPYJOBaHUEM, a TaKXkKe MpaBuiia OOpaIeHUs C
BEIIIECTBAMU B COOTBETCTBUH C MHCTPYKLUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

chOpMHPOBAHHOCTh YMEHHI TUIAHUPOBATh U BBIMOJHATH XUMUYECKHI
HKCIIEPUMEHT (TIPEeBpAILEHUS OPTaHUYECKUX BEIIECTB MPU HATPEBAHUH, MMOTYUEHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEILIECTB, JICHATypalus OCJIKOB NpPU HArpeBaHUU, I[BETHBIC PEaKIUU OCJIIKOB) B
COOTBETCTBHM C TIpaBWJIaMHM TEXHUKU O€30MaCHOCTU TMpU OOpalieHUuu C
BEIIECTBAMH U J1AOOPATOPHBIM OOOpPYJOBaHUEM, MPEJACTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpME 3alKuCH YPAaBHEHHM COOTBETCTBYIOIIHUX
peakiuii u GopMyIHpPOBaTh BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIU3UPOBATh XUMHYECKYIO
uH(pOpMaIMIO, MOJY4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
uHdopmaruu, aTepHer u apyrux);

chOpMHUPOBAHHOCTh ~ YMEHHMH  CcOONIOJaTh  TIpaBUJia  DKOJOTHYECKHU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXpaHEHHUs] CBOETrO 3/I0POBbSl U OKPYXKAIOIIEW MPUPOIHON Cpelbl, OCO3HABAThH
OMAaCHOCTh BO3JICMCTBUSA HA JKHUBBIE OPraHU3MbI ONPEACIEHHBIX OPTraHHUYECKUX
BEIECTB, MOHUMAsi cMbica mokazatens [IJIK, moscHsaTh Ha mpumepax CrocoOb
YMEHBILICHUSI W TMPENOTBPAllCHUsI KX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YeJI0BEeKa;

JUIs O0YYaroIIUXCsl ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbSI: YMEHHE
MPUMEHSATh 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEHIECTB M
XUMHUUYCCKHUX SIBJICHUM;

JUISL CHENbIX M CHa0OBHIAAIIMX OOYYaIOLIMXCSl: YMEHHE HCIOJIb30BaTh
penbedHO-TOUCUHYIO cucTeMy oOo3HaueHui JI. bpaiins nis 3anmucu XuMHUYEeCKUX

dbopmyiL.



11 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOImas U HeopraHuyeckas
XUMUSD OTPAKAIOT:

cOPMHPOBAHHOCTh  MPEACTABICHUN: O XWUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, POJM XUMHUHW B TIO3HAHWUW SIBJICHHUM
npupoAsl, B (QOPMUPOBAHUU MBIIUICHUS W  KYJbTYpbl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pEIICHUS IPAKTUYECKUX 3a1ad
U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3I0POBBIO M MPUPOTHOM
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpasi  BKJIIOYAET:
OCHOBOIIOJIATAIOIIME TOHATUS (XUMHUYECKUH 3JEMEHT, aToMm, u3ortom, S-, p-, d-
AJIEKTPOHHBIE OpOWTAIM aTOMOB, HMOH, MOJIEKyJa, MOJIb, MOJSIPHBIA OOBEM,
BAJICHTHOCTb, AJIEKTPOOTPUIIATEILHOCTh, CTEIIEHb OKHUCJICHUS, XUMUYECKasi CBS3b
(KoBaJIeHTHas, MOHHAs, METAJUINUECKas, BOJIOPOJIHAS ), KpUCTAJUIMYECKAsl pEIIETKa,
TUTIBI  XUMUYECKUX  PEAKIUH, pacTBOp, OJICKTPOJIUTHI,  HEIIEKTPOIUTHI,
ANEKTPOJIUTUYECKAsT JUCCOIMAINS, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKON pEaKIuu, XUMHUYECKOE PABHOBECHE); TECOPUU U 3aKOHBI (TEOpHs
ANEKTPOJUTUYECKON Juccolmanuu, nepuoandeckuil 3axkon [l. M. Menpneneena,
3aKOH COXPaHEHHUS MAacCChl BEIIECTB, 3aKOH COXPAHEHMS U MPEBpAICHUS YHEPTUU
Py XUMUYECKUX PEAKIUAK), 3aKOHOMEPHOCTH, CHMBOJUYECKUN S3bIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUA, JIeXKAIIUE B OCHOBE IMOHUMAHUS MPUYUHHOCTH U
CUCTEMHOCTH XWMMUYECKUX SIBIICHHUM, (PAKTOJOTMUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUU U 0€30MMaCHOM HCTIOIB30BAaHUU BAKHEUIIMX HEOPTaHUUECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEIBHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUM BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSITHH,
yCTaHaBJIMBATh WX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOUIUE TOHSTHS MPHU
OTMCAaHWH HEOPTAHNYECKUX BEIIECTB U UX MPEBPAIICHU;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BaTh XUMUYECKYH) CHUMBOJIUKY JIJIsI
coctaBieHuss (OpPMyJ BEIIECTB M  YPAaBHCHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIbHBIX
HEOPTaHWYECKUX BEIIECTB (YrapHbld Ta3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
W3BECTh, HETAEHAS N3BECTh, MUTHEBAS CO/IA, MUPUT U IPYTHC);

c(hOpMUPOBAHHOCTh YMEHUM ONpPEJIESATh BaJIGHTHOCTh U CTETICHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHCHMSIX PA3IMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBsI3M (KOBaJECHTHAsl, MOHHAS, METAJUNIMYECKasi, BOJIOPOIHAS) B COSAMHEHUSX, THII
KPUCTAUTNYECKON PelEéTKH KOHKPETHOTO BeIllecTBA (aTOMHAas, MOJEKYJspHas,
WOHHAs, METAJJTNYECKas), XapaKTep Cpejibl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
COCIUHECHUM,

chOpMHPOBAHHOCTh yMEHUMN yCTaHaBIMBAThH MPUHAIICKHOCTh
HEOPTaHWYECKUX BEMIECTB IO HMX COCTaBYy K ONpeneNEHHOMY KIacCy/Tpymnme



COEJIMHEHUN (MPOCThIE BEIIECTBA — METAUIbl U HEMETAILIbl, OKCH/Ibl, OCHOBaHMUS,
KHUCIIOTBI, aM(OTEPHbIEC THAPOKCUIBI, COJIH);

c(hOpMHPOBAHHOCTh YMEHHUM PacKphIBaTh CMBICI MEPUOAMUECKOr0 3aKoHa /.
N. MenaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYI0, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (PYHKITNU;

cOpPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh dJIEKTPOHHOE CTPOCHHE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1—4 mnepuonoB Ilepuoanueckoi CcUCTEMBI
xumudeckux snemeHToB JI. M. MeHnueneeBa, WCHONB3ys NOHATHA «S-, P-, O-
DIIEKTPOHHBIE opOuTanm, «IHEPrETUYECKUE YPOBHUY, OOBSICHSITH
3aKOHOMEPHOCTHA MU3MEHEHUSI CBOWCTB XMMHUUYECKHUX JIEMEHTOB U UX COCIMHEHUU
1o nepuoAam u rpynnam Ilepronnueckoit cucteMbl XUMUYECKHX 351eMeHTOB /1. .
Mengaeneena;

c(hOpMUPOBAHHOCTh ~YMEHUM  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XMMHYECKME CBOMCTBA HEOPTraHWYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
MOATBEPKAATh CYLIECTBOBAHUE T€HETUYECKOM CBS3UM MEXIYy HEOPraHUYECKUMHU
BEIIECTBAMHU C MIOMOIIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHS KJIACCU(MUIUPOBATH XUMHYECKUE PEAKIUU TI0
pa3NUYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyuX BEIIECTB, TEIJIOBOMY
ahdekTy peakinu, U3MEHEHHUIO CTEMEHEW OKMUCIICHHS 3JIEMEHTOB, 0OpaTUMOCTH
peaKIfy, y4acTHIO KaTalu3aropa);

c(hOpPMHUPOBAHHOCTh YMEHUM COCTaBJISATh YPaBHEHHUS PEAKIUN pPa3IUUHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIE YPaBHEHUS peaKIuii HOHHOTO OOMEHa, YUUThIBas
YCJIOBHUSI, TPU KOTOPBIX 3TU PEAKIIUU UAYT 10 KOHIA;

c(hOpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE
KAUEeCTBEHHBI COCTAB PAa3JIMYHbIX HEOPraHMYECKUX BEIIECTB, PaCIO3HABATH
ONBITHBIM ITYTEM HOHBI, TPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPTraHUYECKUX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHH pPacCKpbIBaTh CYIIHOCTb  OKHCJIHUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIMMA MOCPEJCTBOM COCTABJICHHS DJIEKTPOHHOTO OaliaHca
ATHUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XUMHYECKOM
peaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUSI XUMUUECKOTO PABHOBECHS
B 3aBUCMMOCTH OT BHeIIHEro Bo3aencTus (nmpunuui Jle larense);

c(OPMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JIe)KAIME B OCHOBE NMPOMBIIUIEHHOIO IOJIYYEHUsSI CEPHOM KHCIIOTHI, aAMMHAKA, a
TaKke C(HOPMHUPOBAHHOCTH TPEACTABICHUM OO0 OONIMX HAYYHBIX MPUHIMINAX U
HKOJIOTHYECKUX MPOOIEMaX XMMUYECKOT0 MPOU3BO/JICTBA;

c(hOpMUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIUUCICHHUS C HCIOJIb30BAaHUEM
TIOHSTHUSL «MaccoBasi JIOJs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
IPU XUMHYECKUX PEaKIIUSIX, MacChl BEIIECTBA WM 00BhEMA Ta30B MO0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WM O0OBEMY OAHOTO W3 YYACTBYIOIIMX B PEAKIUU



BEILECTB, TEIJIOBOro 3¢ (dexra peakiud Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChI
BEILIECTB, IPEBPALIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA MOJIb30BAHUS XUMHUECKOU
nocyAod M 1abopaTOpHBIM O0OpYJOBaHHEM, a TaKXKe IpaBWia oOpalleHus C
BEILECTBAMH B COOTBETCTBHM C MHCTPYKLHMSIMHU IO BBITOJIHEHHIO J1a00OpaTOPHBIX
XUMUYECKUX OIBITOB;

chOpPMHPOBAHHOCTh YMEHHUH IUIAHUPOBATH U BBINOJHATh XUMUYECKHUM
AKCIIEPUMEHT (pa3jIoKEHUE IMEPOKCUIAa BOAOPOJA B MPUCYTCTBUU KaTalld3aTopa,
ONpENENEHUE Cpeabl pPacTBOPOB BEMIECTB C IMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIvy,
peakiMy HOHHOTO OOMEHAa, KauyeCTBEHHBIE peaKIMu Ha cyibdaT-, KapOoHaT- U
XJIOPUI-AHUOHBI, HA KaTUOH AMMOHHSI, PEHIEHUE DKCIIEPUMEHTAIBHBIX 3a/1ad I10
TeMaMm «Metaimey U «Hemeramib»y) B COOTBETCTBHM C NpPaBUJIAMH TEXHUKH
0e30MacHOCTH MPU OOPAIEHNUU C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
OpPEJCTaBISITh pPE3YyJbTaTbl XUMHUYECKOI'O 3KCIepuMeHTa B (opme 3amucu
YPaBHEHUH COOTBETCTBYIOLMX PEAKIUI U (POPMYyIUPOBATH BBIBOJBI Ha OCHOBE
ITUX PE3YNbTATOB;

c()OPMHPOBAHHOCTh YMEHUM KPUTHYECKH AaHAIU3UPOBATH XHUMHUYECKYIO
uH(pOpMaIMIO, TMOJY4YaeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEACTBA MacCOBOM
KOMMYHHUKaIuu, UHTEpHET U Ipyrux);

C(OPMUPOBAHHOCTb ~ YMEHHUW  COONIOATh  TpaBUiIa  DKOJOTUYECKHU
LEJeCO00Pa3HOro TMOBEIEHUA B OBITY W TPYIOBOM JEATEIBHOCTH B LEIAX
COXpaHEHUs! CBOETrO 3/I0POBbSl U OKPY’KAIOIIEW MPUPOJHON Cpellbl, OCO3HABAThH
OMACHOCTh BO3/CHCTBUS HA JKUBBIE OPTAHU3MBbI ONPEAEIEHHBIX BEIIECTB, TOHUMAs
cmpicnt mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHUS H
IIPENOTBPALICHUS X BPEIHOTO BO3JCHCTBHS HA OPraHN3M YEJIOBEKa;

JUIsl 00yYarouuxcsi ¢ OTpaHUYEHHBIMH BO3MOXKHOCTSIMHM 3JI0POBbSI: YMEHUE
IPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAX TMO3HAHUS BELIECTB M
XUMHUUYECKUX SIBICHUM;

JUISL CIIETIBIX M CJIA0OBUIAIIMX OOYyYaroUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbeHO-TOUCUHYIO cucTemMy obo3HadueHui JI. bpaiinsa nis 3anmucu XMMUYECKUX

dbopmyi.
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[IpupoaHbIe HICTOYHUKH YTIEBOJAOPOIOB: MPUPOAHBIHN T'a3

15 U TIONTYTHBIE HETSIHBIE Ta3bl, HEPTHh U MPOTYKTHI €&
nepepadoTKu

16 KonTponbhas pabota no paszueny «Yri1eBoJ0pOIbI»

17 [IpenenbHble 0OTHOATOMHBIE CIUPTHI: METAHOJ U ATAHO.
Bonopoanas cBs3b

18 MHOroaToOMHbIE€ CIIUPTHI: ITUICHTITUKONb U TIUIEPUH

19 @DeHOoI: CTPOCHHUE MOJIEKYJIbI, PU3NYECKUE U XUMUYECKHE
CBOMCTBA, IPUMEHEHHE

20 Anpaeruapl: GOopMaNbAECTU U alleTAIbACTH . AIICTOH

21 OnHOOCHOBHBIE ITpeeNIbHbIE KAPOOHOBBIE KUCIIOTHI:
MypaBbUHAs U YKCYCHAast

99 [IpakTuueckas pabora Ne 2. «CBoiicTBa pacTBOpa
YKCYCHOM KHUCIIOTBI»

93 CreaprHOBas U OJIEMHOBAsI KUCIIOTHI, KK ITPEICTaBUTENN
BBICIIINX KapOOHOBBIX KHCIIOT

24 Mpina Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX
MOIOlIee ACUCTBUE

o5 CrnosxHble 3(hUpbl KaK MPOU3BOIHbIE KAPOOHOBBIX KHUCIIOT.
[Muaponu3 ciioxHBIX A(HUPOB

26 XKupsr: ruaponus, npuMeHeHne, OnoIoTHYecKas poib
KUPOB

27 YrneBonpl: cocTaB, kinaccudukaius. Bakueiimme




IPe/ICTABUTEIIN: TIII0K03a, (PYKTO3a, caxapo3a

28 Kpaxman u nemntosno3a Kak TprupoIHbIC TOTUMEDPHI 1

29 KonTponpHas padora mo pazaeny 1
«Kucnopozcoaepxaniue opraHn4ecKue COeTMHEHUS

30 AMUHBI: METHJIAMUH U aHWJINH 1

31 AMUHOKHCIIOTHI KaK aM(pOTEPHBIC OPraHUYEeCKHE 1
COCZIMHEHUS, UX OMoJornueckoe 3HadeHue. [lentu sl

39 benku kak mpupogHbIe BEICOKOMOJIEKYIISIPHBIC 1
COCITUHEHUS

33 OCHOBHBIC TIOHSTHSI XUMHH BBICOKOMOJICKYJISIPHBIX 1
COCTMHEHU N

34 OCHOBHBIC METO/IbI CHHTE3a BBICOKOMOJICKYISIPHBIX 1
coenuHeHui. [ImacTmMacchl, Kayqyku, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

Ne
n/n

Tema ypoka

XHUMHUYECKUH IIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpalus aTOMOB

[Iepnoanueckuii 3axoH u [lepuoanueckas cucrema

XUMHYECKHX deMeHToB JI. 1. MeHaeneeBa, UX CBSI3b C

COBPEMEHHOM Teopuel CTPOSHHs aTOMOB

KoaunuyecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IpakTuyeckue
padoThI

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOM€pHOCTI/I M3MEHEHHS CBOMCTB XUMHYECKUX

AJIEMEHTOB M UX COCIMHEHMH 110 IPyIIIaM U IEPUOJIAM.

3HaueHue NEpUOANICCKOro 3aKOHa U CUCTEMBI

XUMH4YeCKUX 31eMeHToB .M. Menneneesa B pa3Butun

HayK1

Crtpoenue BemecTBa. XMMHUUYECKasi CBSI3b, €€ BUJIBL;
MEXAaHN3MBbI o6pa3013aHI/1;1 KOB&J’ICHTHOﬁ CBs3U.
Bonopoanas cBs3b

BanenTHOCTh. D1€KTpOOTPUIATENBHOCTh. CTENEHB
OKHcIeHus. BemecTBa MOJEKYIISIPHOTO U
HEMOJICKYJIIPHOTO CTPOCHHS

[Tonstue o gucniepcHbIx cucreMax. IcTuHHbIE U
KOJUIOMJHBIE pacTBOPBL. MaccoBas 10115 BEILIECTBA B
pactBope

Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUIECKUX
COeMHEHUN. | 'eHeTnYecKas CBsI3b HEOPraHUYECKUX
BEILIECTB, PA3JINYHbBIX KJIACCOB




Knaccudukanus XUuMHYeCKUX PEeaKIuii B
HEOPraHWYECKOM M OPraHnYeCKO XMMUU. 3aKOH

8 COXPaHEHHUs MACChl BEUIECTB; 3aKOH COXPAaHEHUs U
[IPEBPAILECHHS SHEPTUU IPU XUMHUYECKUX PEaKIMIX

9 CkopocTb peakiuu. OOpaTuMble peakui. XUMHYECKOe
paBHOBecHE

10 [TpakTrueckas pabota Ne 1. «BnusiHue pa3zinuuHbIX
($aKTOpOB Ha CKOPOCTh XMMHYECKON PEaKIIHI)»
OnekTponuTrueckas auccounanus. Ilonstue o

1 BoZI0OpoAHOM Toka3zatene (PH) pactBopa. Peakmyu
HMOHHOTO 0OOMeHa. ['uaponu3 opraHu4ecKux 1
HEOPraHWYECKUX BEILECTB

12 OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIEC peakuuu. [lonsaTue
00 DIIEKTPOIIN3€E PACIIaBOB U PACTBOPOB COJIEH

13 Kontponbnas padota no pazneny «Teopertudeckue
OCHOBBI XUMHUU»
Merannsl, ux nojoxenue B [lepuognueckoil cucreme

14 xuMmuueckux sneMeHToB /. . Menzaeneesa u
0COOEHHOCTH CTpoeHHUs aToMOB. O01ne puznyeckne
CBOICTBa METAJJIOB

15 CmuiaBbl METaJUIOB. DIIEKTPOXUMUYECKHUM Pl
HaIpsKEHUN METalJIOB

16 XUMHYeCKHe CBOWCTBA BaKHEHIIINX METaUIOB (HATpUi,
KaJIMH, KaJIbIIMi, MarHui, aJIOMUHUAN) U UX COSTUHEHUIN

17 XUMHUYECKUE CBOMCTBA XpOMa, MEAU U UX COCTUHECHHI

18 XUMHUYECKUE CBOMCTBA IIMHKA, JKEJI€3a U UX COCITMHEHUN

19 [TpakTuueckas padota Ne 2. "Pemenue

AKCIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «MeTamabi»"




Hemerannsl, ux nonoxenue B [lepuoanueckoi cucreme

20 xuMHudeckux saeMenToB J[. . Menaeneesa u
O0COOCHHOCTH CTPOCHHUS aTOMOB
@u3nyecKkue CBOWCTBAa HEMETAIIIOB. AJTIOTPONHS

21 HEMETAIIOB (Ha MpUMepe KUCIopoaa, cepsl, hochopa u
yriepojia)

99 XUMHYECKUE CBOWCTBA TaJIOT€HOB, CEPBI U X
COCIMHEHUI

23 XuMHYEeCKHe CBOMCTBA a30Ta, (hochopa v UX COCTUHCHHUI

24 XHWMHYECKUE CBOMCTBA yIiIepoa, KpEMHUSA U UX
COCIMHEHU N

25 [TpyuMmeHeHre BaXHEHIIINX HEMETANIOB M UX COSIMHEHUI
O00011eHre 1 CUCTEMAaTU3ALMS 3HAHUI 110 TEME

26 «Hewmertamibry. Beraucienus no ypaBHeHUSIM
XUMHUYECKHX PEeaKUUi U TePMOXUMHUECKUE PaCUEThI

97 [IpakTuueckas pabora Ne 3. «Pemienue
AKCIIEPUMEHTAJIbHBIX 33/a4 1o Teme "HemeTansl"»

98 KonrtponbHas pabora no remam «MeTamibl» U
«Hemeraiib»

29 Heopranwueckue u opraHn4eckue KUCIOTHI.
Heoprannueckue u opranndeckre OCHOBaHUS
AMoTepHbIe HeOpraHNYECKHE U OpraHuYecKre

30 coenuHeHUs. [ eHeTHUeCKast CBSI3b HEOPTaHUICCKUX U
OpPTraHUYECKUX BEIIECTB
Posib xuMuu B o6ecrieueHuH SK0JIOTHYEeCKO,

31 HHEPreTUUECKON 1 MUIIEeBON 6€30MaCHOCTH, Pa3BUTUU
MEAULIHBI

32 [IpencraBnenus 00 0OMIKX HAYYHBIX MPUHLIUIIAX




MMPOMBIIIJICHHOT'O IMOJIYYCHHUA Ba)KHEHIITNX BCIIICCTB

33 YenoBek B MUPE BEIICCTB U MAaTEPHAIIOB 1
34 XuMHs ¥ 30pOBbE YEIIOBEKA 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

MopnncaHo undposoi
noanucbto: Bacmnobea CeBeTnaHa
AHaTONbeBHA
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