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IHOACHHUTEJBHAA 3AIINCKA

[IporpaMMa 1O XMMUHM Ha YPOBHE CpEIHEro oOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii ®@enepaunn», TpeOOBaHUI K pe3yjbTaTaM OCBOEHUS
dbenepanbHOlt 00pa3oBaTEIbHOM MPOrpaMMbl  CpeHEro 00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbix B DegepaibHOM  rOCYJAPCTBEHHOM
oOpazoBarensHoM ctangapte COO, ¢ yuérom KoHuenuuu npenojjaBanusi yaeOHOTO
npenMera « XuMus» B 00pa3oBaTenbHbIX opranuzanusix Poccuiickoit deneparnuu,
pealn3yIoIuX OCHOBHbIE 00pa30BaTEIbHbBIE IPOTPAMMBI, U OCHOBHBIX MOJOXKEHHIM
«Ctparerun pa3Butus Bocnutanus B Poccuiickoit ®denepamnuu Ha nepuoa Ao 2025
rona» (Pacnopsixenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOrieit ctpareruy 00y4eHHsi, BOCIIUTAHUS U Pa3BUTHA 00y4YaIOIIUXCS CPEeICTBAMU
yaeOHoro npeamera « Xumus» g 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTABHIIN
koHuentyanbHbie noyioxkeHuss GI'OC COO o B3auM0OOYCIOBICHHOCTH IIEJICH,
COJICp)KaHMs, PE3yJIbTaTOB OOy4YeHUST U TpeOOBaHUN K YPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB.

XHWMHYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKaMH
o011e00pa3oBaTeIbHON OpraHu3allud, SBJISETCS HEOThEMJIEMOM YacThio MX
oOpazoBaHHOCTH. OHO CHIY)XHT 3aBEpIIAIONIMM JTAallOM peau3alii  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX ILIEHHOCTEH, MNPUCYIINX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHHA. OJTH LEHHOCTH KacaroTcs
MO3HAHMsI 3aKOHOB MPUPOBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTYPHhI
YEJIOBEKA, a TAKXKE IKOJIOTUUECKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3JI0POBBIO
U MpUPOJHON cpene. Peanusyercs xumuueckoe oOpazoBaHHe OoOydaroluuxcsl Ha
YPOBHE CpeIHero 00111ero 00pa30BaHus Cpe/ICTBAMU YU4eOHOTO MpeaMeTa « XUMUS,
coliepKaHUE M TOCTPOEHUE KOTOPOTO OMNPENEIEHbl B MPOrpaMMe MO XUMHUHU C
y4€ToM crenu@uKkd HayKu XMMHUH, €€ 3HAYCHHS B TO3HAHWHM TPUPOJABI U B
MaTepHaAIbHON KU3HU OOIECTBA, a TaKXKe C YUYETOM OOIIMX Ielel U MPUHIUIIOB,
XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBl CpEJAHEro  OOIIEero
oOpazoBanus B Poccuiickoit denepanuu.

XWMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOyIO POJb B
COBPEMEHHOW IMBWIM3AIMHU, B CO3/IaHUM HOBOW 0a3bl MaTepHUATbHON KYJBTYPHI.
Ona BHOCHUT CBOM BKJIaJl B (()OPMHUPOBAHUE PAIIMOHATILHOTO HAYYHOT'O MBIIIJICHUS,
B CO3/IaHME€ LIEJIOCTHOIO MPEJCTAaBIECHUS 00 OKpYKaloUEM MHUpPE KaK O €IUHCTBE
OpUPOABI M YEJIOBEKAa, KOTOpPOoe (POPMHUPYETCS B XMMUU HA OCHOBE NMOHUMAaHUS
BEIIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEro MHpPa, OCO3HAHHS B3aUMOCBA3U MEXKIY
CTPOEHHEM BEIlIECTB, UX CBOMCTBAMHU U BO3ZMOXKHBIMH 00JIaCTSIMU TPUMEHEHUSI.



TecHO B3aUMOJAECHCTBYS C APYTMMHU €CTECTBCHHBIMU HAayKaMH, XUMHUs CTajla
HEOThEMJIEMOMN YacCThI0O MUPOBOH KYJIbTYpbl, HEOOXOJIUMBIM YCIOBHEM YCIIECIIHOTO
TpyJa W >KM3HU KaXJI0ro uwieHa oOmectBa. COBpeMEHHass XMMHUsS Kak Hayka
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJOTHM HaIlpaBlIeHA HA pPEUICHUE
rJI00aJbHBIX MPOOJEM YCTOMYMBOTO pa3BUTHs YEIOBEYECTBA — CBHIPHEBOM,
SHEPreTUYECKOM, MUIIEBOM, IKOJOTUYECKON O€30MaCHOCTH U OXPaHBI 3J0POBBSI.

B coorBercTBUM ¢ OOIIMMM WENSIMH W TNPUHLUUIIAMH CPEIHEr0 OOLIEro
oOpazoBaHust cojepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIM ypOBEHb
U3yYCHHUs1) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIbTYPHYIO MOATOTOBKY
oOydJaronuxcsi, HEOOXOIMMYI0O HM IS BBIPAaOOTKM  MHPOBO33PEHUYECKHX
OpPUEHTUPOB, YCHEIIHOTO BKIKOYEHUS B JKU3Hb COLMYyMa, MPOJOJHKCHUS
00pa3oBaHUsl B pa3IMYHbIX 00JIACTAX, HE CBA3AHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBnsomuMH  npeaMeTa  «XUMHUS»  SBISIOTCA  0a30BbIe  KypCchl —
«Oprannyeckas xumus» U «OOIIass ¥ HEOPraHWYECKAs XUMUS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAyKH: cHCTEMa
3HaHUI MO HEOPraHUYECKOW XUMUU (C BKIIOUEHHEM 3HAHUN W3 O0IIeH XUMHUM) U
OpraHnyeckon xuMuu. PopMUpOBAHUE NaHHOM CHUCTEMBI 3HAHUU IIPU HU3YyYECHUHU
npeaMera oO€ecleynMBaeT BO3MOXXHOCTh PACCMOTPEHUS BCEro0 MHOro00pasus
BEIIECTB HA OCHOBE OOIIMX MOHSITUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa conepxkanus KypcoB — «Opranunyeckas xumusi» u «OOmas u
HEopraHuyeckas XuMus» c@opMupoBaHa B MpPOrpaMMe MO XUMHUU Ha OCHOBE
CUCTEMHOT0 TMOJAXO0JAa K U3Y4YeHUI0 y4eOHOro marepuaia M oOyClOBJ€Ha
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM HAa  ONPEIEIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OPraHM4EeCKOM XHMHUH BEIIECTBA
paccMaTpHUBAKOTCS HAa YPOBHE KIIACCUYECKOW TEOPUU CTPOEHHUS OpPraHUYECKHUX
COCAMHEHNH, a TaKXE€ Ha YPOBHE CTEPEOXUMUYECKHMX M DIIEKTPOHHBIX
IPEICTaBICHUI O CTpOEeHUH BenlecTB. CBeeHus 00 H3y4aeMbIX B KypCe BEIeCTBaxX
JAIOTCSl B PA3BUTUU — OT YIVIEBOJOPOJOB JO CIOKHBIX OMOJIOTMYECKHA aKTHBHBIX
coequHeHud. B Kypce  opraHmyeckom — XUMHM — IOJIYYalOT  pPa3BUTHE
c(hopMHUpPOBAHHBIE HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUs MEepBOHAYAIbHbBIC
IPEICTABICHUS O XUMMUYECKOM CBS3M, KIAaCCU(PUKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMHUYECKON PEAKLIAH.

[Tonq HOBBIM yrioM 3peHuss B mpeamere «Xumus» 0a30BOr0 YpOBHS
paccMaTpUBaeTCs M3yUYECHHBIH Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKU Marepuan ©u (PaKTOJOTMYECKUE CBEJIEHUS O BellecTBaX U
XUMUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHuveckas
XUMUSD» O0ydaromuMCsl MPEJOCTABIISIETCS BO3MOXHOCTh OCO3HAaTh 3HAYEHUE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJI0JIOTUYECKUX TO3UIIUH,



rIIy0)Ke TIOHSATh HUCTOPUYECKOE U3MEHEHHEe (YHKIUMH H3TOro 3aKkoHa — OT
000011ar01Iel 10 0OBSICHSIOIIEH U TPOTHOZUPYIOICH.

Envnasg cucrema 3HaHUM O BAXHEMIIMX BEILIECTBAX, UX COCTABE, CTPOECHUH,
CBOMCTBaX W MPUMEHEHHUM, a TAKKE O XUMHYECKUX PEAKIHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHUs TononHseTcs B Kypeax 10 u 11 kitaccoB anemeHTaMu
coZiepKaHUs, UMEIOIMIMMU KYJbTYPOJIOTUYECKUN M TPUKIATHOM XapakTep. ITH
3HaHUS CMOCOOCTBYIOT MOHUMAHHMIO B3aUMOCBSI3M XMMHUHU C JPYTUMH HayKaMmH,
pacKpbIBalOT €€ pojib B MO3HABATEILHOM M MPAKTUUECKOMN AeSTEILHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIUTAHUIO YBa)XKEHUS K MPOIIECCY TBOPUECTBA B 00JaCTU TEOPUU
U MPAKTUYECKUX MPUI0KEHUN XUMUM, TTOMOTAIOT BBIIYCKHUKY OPUEHTHPOBATHCA
B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IpoOJIeMaxX, CBS3aHHBIX C XUMHUCH,
KPUTHYECKH OCMBICIUBATh UHGOPMAIUIO U IPUMEHSTH €€ JIJIsl OTIOJIHEHUS 3HAHUH,
pelIeHUs] UHTEJUICKTYaIbHBIX U SKCIEPUMEHTAJIBHBIX UCCIE0BATEIbLCKUX 3aj1ay.
B mnienom conepkanue ydeOHOTO mpeameTa « XuMUs» JaHHOTO YPOBHS WM3YUYEHUS
OPHEHTUPOBAHO Ha (popMHpOBaHHUE Y 00YUAIOIIMXCSI MUPOBO33PEHUECKON OCHOBBI
Ui TIOHUMaHusT (GUIOCOPCKUX HJIeH, TaKuX Kak: MaTepuaJbHOE €IUHCTBO
HEOPTraHMYECKOTI0 U OPTraHUYECKOro MUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, IO3HABAEMOCTh MPUPOAHBIX SIBJICHUN MYTEM SKCIIEPUMEHTA
U PCIICHUS MPOTUBOPEUYHN MEXJTy HOBBIMH (HaKTaMH H TEOPETUUSCKUMU
PEANOChIIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUH DKOJIOTUYECKUX MPpOoOIIeM, a
TaKke Mpo0seM cOepeKeHUsT IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nnane pemieHus 3agay  BOCHHUTAHUS, Pa3BUTUA M COLMATM3ALINU
00yJarommxcsl MPUHATBIE TPOTpaMMOM IO XUMHUHM TOAXOJbI K OIPEACICHHUIO
COJCp)KaHUSI MW TIOCTPOCHMS TIpeaAMeTa NpeaycMaTpuBalOT (GOpMUPOBAHHUE
YHUBEPCAIbHBIX YUEOHBIX AEHCTBHM, UMEIOINX 0a30BO€ 3HAUEHHUE JIJIS1 Pa3IMUHbIX
BUJIOB JICATEJILHOCTH: pEIIeHUs MpoOieM, TMOHWCKa, aHalm3a U 00paboTKu
uHpopManuu, HEOOXOJMMBIX JUISI TMPHOOPETEHUS ONbITa MPAKTUYSCKOW U
MCCIICIOBATEIbCKON ACATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IIO3HAHUHU
XHUMUH.

B mpakTtuke mnpenogaBaHus XMMHHM Kak Ha YPOBHE OCHOBHOI'O OOIIETro
o0Opa3oBaHmsl, TAK U HA YPOBHE CPEAHETO 00IIero 00pa3oBaHus, MPU OMPEACICHUN
coZiepKaTeIbHOM XapaKTEpPUCTUKU ILIeJIe HW3ydeHHUs TMpeaMeTa HalpaBlICHUEM
MIEPBOCTEIICHHOW 3HAYMMOCTH TPAJUIIMOHHO MpU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
JEATEeIbHOCTH 4YeJIOBeKa U KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KynbTypbl. C
METOJIMYECKOW TOYKM 3PEHUS TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH H3y4YeHU
MpeIMETa SIBJISICTCS BIIOJIHE OMPABIaHHBIM.



CornacHo JaHHOM TOYKE 3pEHHUS TJIABHBIMU LIEISIMU HU3Yy4YEHUS IMpeIMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SBIIAIOTCSA:

e (opMUpOBaHME CHUCTEMbl XHMMHYECKHX 3HAHMN Kak BakHeHIen
COCTaBJSIIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIOYEBBIC TOHATHUS, (PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUU XHMUH,
OCBOCHME S3bIKa HAayKH, YCBOCHHE WU IOHUMAHHUE CYIIHOCTH JOCTYIHBIX
000011IeHNIT MUPOBO33PEHUECKOr0 XapaKTepa, O3HAKOMIIEHHE C UCTOpUen
UX Pa3BUTHS U CTAHOBIICHHUS;

e (QopmMHupOBaHUE U Pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJaX MO3HAHMS
BEIIECTB M XUMUYECKUX PEeAKIINNA, HEOOXOIUMBIX I IPUOOPETEHNUS YMEHU N
OPUEHTUPOBATHCSI B MHUPE BEIIECTB M XHUMWUYECKUX SIBIICHUN, MMEIOIIUX
MECTO B IIPUPOJE, B IPAKTUYECKON U IIOBCETHEBHOW KU3HU;

e Ppa3BUTHE YMEHUH U CHIOCOOOB JI€ATEIbHOCTH, CBA3AHHBIX C HAOIIOIEHUEM U
OOBSICHEHHEM XHUMHUYECKOTO OKCIIEpUMEHTa, COOJIOJIEHUEM  TPaBUI
0e3011acHOro OOpaIeHus ¢ BEIIECTBAMM.

Hapsny ¢ stum, comepkarenpHas XapaKTEpUCTHKA LEIEH U 3aJ1a4 U3YYEHUS
peaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPUOPUTETAMHU B CUCTEME CpeaHero obuiero odpazoBanus. Ceronns B
IPENoAaBaHUK XUMHH B OOJIBIICH CTENEHH OTAAETCS MPEIOYTEeHHE TPAKTUIECKON
KOMIIOHEHTE coJiepKaHusi OOy4eHHs, OpPUEHTUPOBAHHOW Ha MOATOTOBKY
BBIITYCKHUKA 00I111€00pa30BaTeIbHOM OpraHu3aliy, BIAJICIONIET0 HE Ha0OpoM
3HaHWM, a (PYHKIIMOHAILHONM TPAaMOTHOCTBIO, TO €CTh CHOCOOAMU W yMEHUSIMU
AKTUBHOTO MOJIYYEHHS 3HAHUU U MPUMEHECHUS UX B PEAIbHOU KU3HU IS PEIUICHUSA
ITPAKTUYECKUX 3a7a4.

B cBs3u ¢ 5TUM 1IpU M3yUEeHUU npeaMeTa « XUMUs» JOMUHUPYIOIIEE 3HAYCHHUE
IpUOOPETAIOT TaKKUEe LIETU U 3a7]a4H, Kak:

aganTanus oO0y4yarolUXcs K YCIOBUSM JTMHAMHYHO Pa3BUBAIOIIETOCS MHpA,
dopMupoBaHHE  UHTEIUICKTYyaJlbHO  pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPHUHITHIO TPAMOTHBIX
pPELICHUN B KOHKPETHBIX XU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEILECTBAMHU U UX
IIPUMEHEHUEM;

dopmupoBaHne y OOy4arOmIMXCs KIIOYEBBIX  HABBIKOB  (KIFOYEBBIX
KOMIIETEHIIMI), HMMEIOINX YHHBEPCAJIbHOE 3HAYEHWE I Pa3IUYHbIX BHUJIOB
NEeSTENBLHOCTH: PElIeHUs MpoOJeM, MOoucKa, aHalu3a U 00paboTKu HMH(POPMAIINH,
HEOOXOIUMBIX ISl IPUOOPETEHHUSI OTIbITA IEATETLHOCTH, KOTOpasi 3aHUMAET BAXKHOE
MECTO B NO3HAHMM XHWMHH, a TAKXKE Il OLECHKH C TO3WULHA DKOJIOTMYECKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX IMPOLECCOB HA OPraHNu3M
YeJI0BEKA U PUPOIHYIO Cpeny;



pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPUYECKHX
CIOCOOHOCTEN 00yYarOIINXCS: CHOCOOHOCTH CaMOCTOSATEILHO TPUOOPETATh HOBBIE
3HaHUA MO0 XUMUU B COOTBETCTBUU C KM3HEHHBIMH MOTPEOHOCTSIMU, UCTIOJIb30BAThH
COBpeMEHHBIC MH(GOPMAIIMOHHBIE TEXHOJOTHH JJIA TIONCKA U aHaJn3a y4eOHOU U
HAYYHO-TIOMYJISIPHON MH(POPMAITUN XUMUYECKOTO COJIEP KAHMUS;

dbopMHpoBaHUE U pa3BUTHE Y 00YUAIONIUXCS aCCOIIMATUBHOTO M JIOTHYECKOTO
MBIIIJIEHUS, HA0JII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMbI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHUU U MPOBEICHUH XHUMHYECKOIO
AKCIIEPUMEHTA;

BOCIIUTaHUE Yy oOOydJarommxcss YOEXKIEHHOCTH B TyMaHUCTUYECKON
HAIMPaBJICHHOCTU XMMHH, €€ BaXKHOW POJU B PEHICHUHM TJIOOANBbHBIX MPOOIeM
PalMOHAIIBHOTO MPUPOIONOJIB30BAHUS, TOTIOJHEHUS SHEPIeTHUECKUX PECYPCOB U
COXpaHEHUs1 NPHUPOAHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU OEpe’KHOTO
OTHOIIEHUSI K TIPUPOJE M CBOEMY 3/I0POBBIO, a TakKe MPUOOPETEHUS OIbITa
WCIIOJIb30BAHUSl TOJYYEHHBIX 3HAHUM JJI TPUHITHS TPAMOTHBIX DEIICHUN B
CUTYAIIHIX, CBSI3aHHBIX C XUMUYECKUMHU SBJICHUSIMHU.

B yuebHOM maHe cpeaHero oOmEro oOpa3OBaHUsS NpPEIMET «XUMUD)
0a30BOro ypoBHSI BXOJUT B COCTaB MpeIMETHOM 00nacTu «EcTecTBEHHO-HAy4YHbIE
IPEIMETHD.

OO61iee ynco 4acoB, OTBEEHHBIX JIJISl U3YyUYEHUs XUMUU, Ha 0a30BOM YPOBHE
cpeaHero odiiero oopazoBaHus, coctanisieT 68 yacoB: B 10 kitacce — 34 gaca (1 gac
B Hepaenmo), B 11 knacce — 34 gaca (1 gac B Heeno).



COJEPXAHUE OBYUYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBbBI OPraHMYECKON XUMHHU

[IpenMeTr opraHM4ecKod XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuasioB. Teopusi CTPOECHHUS OPraHUYECKHX
coenuHeHnit A. M. BytnepoBa, €€ ocHOBHbIE MOJI0KEHHSI. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCcKUX BewlecTB. l'omoisorusi, wu3oMmepus. XHMHYECKassh CBsA3b B
OpraHUYECKUX COCAMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenue o kinaccuuKalMy OpraHnyeckux BemiecTB. HomeHkaTypa
OpraHUYEeCKUX COEJMHEHMH (CUCTeMaThyecKas) M TpPUBHAJIbHBIE Ha3BaHUs
BAKHEHUIIINX MMPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpPUMEHTAIIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX IPEBpALICHUM:
O3HaKOMJIEHHE ¢ 00pa3iiaMu OpraHWYECKUX BEIIECTB U MaTEpHalaMU Ha UX OCHOBE,
MOJIEIMPOBAaHUE MOJIEKYJ OPraHWYeCKHX BEUIECTB, HAOIIOJEHWE M OIUCaHUE
JEMOHCTPALIMOHHBIX OMNBITOB [0 MPEBPALICHUIO OPraHMYECKUX BEIIECTB MpU
HarpeBaHu (IJ1aBJieHue, OOyTIIMBAHUE U TOPEHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKHMUA psAf. MeraH u dTaH —
OpOoCTEUIINEe MNPEICTABUTENN AQJIKaHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMICTBA
(peakuuu 3aMelleHUs] U TOPEHUs), HAxXOXKJIEHUE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAl. DTUJIIEH U NMPONUIEH —
npocTellne MNPEJCTABUTENN QJIKEHOB: (U3MYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuu THAPUPOBAHUS, TAJOTC€HUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHUE.

Ankanuensl: Oytaaues-1,3 u MetunOyrtamueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKUE CBOWCTBA (peakius nonumepusanuu). [lonmyyeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUHN psll. ALICTUICH
— TpPOCTEHIINHA TpEeACTaBUTENb AJIKWHOB: COCTaB, CTpPOCHHUE, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA (pEakiMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATAIINH,
TrOpEeHus), MOJy4YeHUEe U IPUMEHEHUE.

Apenbl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XUMHYECKHE CBOMICTBA
(peakuuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJIyYEHUE U NPUMEHeHue. Tonyon:
cocmas, cmpoeHue, uzuyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUS U HUMPOBAHUS), NOyYeHue u npumererue. TOKCUIHOCTb apeHOB.



I'eneTnueckas CBsA3b MEXAY YIJIEBOAOPOJAMHU, NMPUHAMICKAIIUMU K Pa3IMYHBIM
KJIaccam.

[IpuponHble UCTOYHUKHM YIIeBOAOPOAOB. lIpupoaHbii ra3 U IOINYyTHBIE
He(dTaHble ra3pl. Hedtp m e€ mpoucxoxnenue. CrocoObl nepepaboTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTalUTHYeCKHil), nuponu3. I[Ipomykrsl
nepepaboTku He(TH, UX PUMEHEHHE B MPOMBIIUIEHHOCTU U B ObITy. KaMeHHbIN
yTOJb U MPOAYKTHI €ro NepepadoTKU.

OKCIIEpUMEHTANBHBIE METOJbl HM3YyYEHHUS BELIECTB M MX IPEBPALICHUN:
O3HaKOMJIEHHE C 00pa3liaMy MIacTMACC, KaydyKOB M pe3uHbl, kKosuiekuuu «Hedtby»
U «YTOIb», MOJAEIUPOBAHUE MOJIEKYJ YIJIEBOAOPOAOB U TaJIOr€HONPOU3BOIHBIX,
IPOBEJICHUE IPAKTUUECKON PabOThI: MOJYyUYEHUE ITUIIEHA U U3YUEHHE €TI0 CBOMCTB.

Pacuétnrble 3amaun.

Bbluucnenuss mo ypaBHEHHMIO XHWMHYECKOW peakuuu (macchl, 0O0BEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA WIM NMPOAYKTA PEAKLUMU IO U3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOAHBIX BELECTB I MPOAYKTOB PEAKIIUH).

Kucinopoaconepxaiiue opranuyeckue CoeAuHEeHUs

[IpenenbHblE OOHOATOMHBIE CIHUPTHL. METaHOI W 3TAaHOJN: CTPOCHHE,
¢usznyeckue W XMUMUYECKHE CBONCTBA (PEaKIUH C aKTHUBHBIMH METaJUIaMH,
raJIOr€HOBOJIOPOJaMy, TOpEHHUE), NpUMEHeHue. BoaopoaHble CBs3M MEXAY
MOJIEKYJIaMU CIIUPTOB. J/IeficTBHE METaHOIa U ITaHOJIA HA OPraHU3M YEJIOBEKaA.

MHOroaToMHbpl€  COUPTBHL. OJTWIECHIJIMKOJIb W  [JIMUEPUH: CTPOCHHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO IIEJIOYHBIMHU
MeTaJllaMH, KaueCTBEHHas pEakUuss Ha MHOIOaTOMHbIE cnHpThl). JleiicTBue Ha
opraHusM yenoseka. [I[pumenenne riunepruta u STUIISHIJIMKOIIS.

®deHon: cTpoeHHE MOJIEKYNbl, (U3NYECKUE U XHUMUYECKUE CBOMCTBA.
ToxcuunocTh penona. [lpumenenue gpenona.

Anmpneruapl U kemowuwvl. DopManpaerui, aneTAIBAECTHI: CTPOCHUE,
¢usnyeckue W XMMHUYECKHE CBOICTBa (peaklMHU OKHCIEHHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbIE PEAKIIMH), IOJYyUYEHUE U IPUMEHEHHUE.

OaHOOCHOBHBIE ITpe/ieIbHbIE KAPOOHOBBIE KUCIOTHL. MypaBbUHas U YKCYCHas
KHUCIIOTBI: CTPOEHHE, (PU3NUECKHE U XMMUYECKHE CBOWMCTBA (CBOMCTBA, oOLIMe s
KJ1acca KHCIOT, peakius dTepuduKanmn), morydeHne u npumeHenne. CteapuHoBas
U OJICMHOBAsl KHUCIOTHI KaK MPEJCTAaBUTENIH BBICIIUX KapOOHOBBIX KHUCIOT. Mblia
KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOLIEE JIEHCTBUE.

CnoxHble 3Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KucHOT. [uaponus
cinoxHbIX 3¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupo. buonoruueckas
POJIb )KUPOB.

VYrneBoabl:  cocraB, KiacCH(HMKanus  YrieBoJoB  (MOHO-, JHU- H
nojucaxapuabl). [roko3a — nmpocTelmmii MOHOCaxapul: 0COOEHHOCTH CTPOEHUS




MOJIEKYJIbI, (PU3NYECKHE U XUMHUYECKUE CBOMCTBA (B3aMMOJIEWCTBHE C TUIPOKCHIOM
menu(Il), okucienne aMmMuadyHbIM pacTBOPOM okcua cepedpa(l), BocctanHoBIeHuUE,
OpOEeHHUE TITIOKO03bI), HAX0XKEHUE B MPUPOJIE, MPUMEHEHHE, OMoIornyecKas poJb.
dotocunte3. PpyKTo3a Kak U30MEP TIIHOKO3bI.

Kpaxman u nemnono3a kak npupojHbie nojduMepbl. CTpoeHue Kpaxmaina U
HEeJUTt0NI03bl.  Du3Mueckue W XHMMHUYECKHE CBOMCTBAa Kpaxmana (THUApPOIH3,
KaueCTBEHHAsl PEaAKIIUs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYEeHHUS BEUIECTB W MX MPEBpalICHUN:
pOBEICHNE, HAONIOJCHUE W OMHCAHWE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHUE
CIIUPTOB, KAYECTBEHHBIC PEAKIMU OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHOJIa
okcugoM Menu(Il)), MHOroaTrOMHBIX CHUPTOB (B3aUMOJECUCTBUE TJIHMIIEPUHA C
ruapokcugom meau(ll)), anpaerunoB (OKMCIEHUE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rugpokcumom wMenu(Il), B3ammopeiicTBUE Kpaxmana C HOAOM),
MPOBEJICHUE MMPAKTUUECKON PadOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIOTHI.

PacuérHble 3anaumn.

Boluucnenuss mo ypaBHEHHMIO XHMHMYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEaKIMy MO M3BECTHBIM Macce,
00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIH MPOIYKTOB PEAKIUN).

A30TcoiepKalue OpraHnuecKue COeTMHEHHUS.

AMMHOKHCIIOTHI Kak amOTepHbIe Ooprannueckue coeauHeHus. Ousndeckue
U XMMHYECKHE CBOMCTBA aMHUHOKHCIIOT (Ha mpuMmepe riuiuHa). buonornyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benkn kak nOpUpOJHBIE BBICOKOMOJICKYJISIpHBbIE coeauHeHus. [lepBuunas,
BTOpUYHAA M TPETHUYHAsI CTPYKTypa OeiakoB. XHMHYECKHE CBOWCTBA OCJIKOB:
THJIPOJIN3, IEHATYpALMsl, KAYECTBEHHBIC PEAKIIMHU HA OCJIKU.

DKCIepUMEHTAIbHBIE METOJIbI M3yYEeHHUsS BEHIECTB W MX IPEBpallCHUN:
HaOII0/ICHUE U OMMCAHKUE JIEMOHCTPALIMOHHBIX OMBITOB: JIEHATypalus OeIKOB Mpu
HArpEBaHWM, IIBETHBIC PEAKIIUN OCITKOB.

BbicokoMoJIeKyJISIpHBbIE COeIMHEHU S

OCHOBHBIE MOHATUS XUMHUH BBICOKOMOJIEKYJISIDHBIX COEOUHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETEHb MOJUMEpPHU3AIUU, CPETHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALMS U TTOJTUKOHICHCALIUS.

DKCIEpUMEHTAIbHBIE METOJbl HM3y4YEHUS BEUIECTB M HMX IPEBPALICHUN:
03HAKOMJIEHUE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexxnpeaMeTHBIX CBS3€M NPU U3YYEHUU OPraHUYECKOW XUMHUHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJNb30BaHWE KaK OOIIMX €CTeCTBEHHO-



HAyYHBIX IOHSTHH, TaK W TMOHSATHUM, SIBJSIOIIMXCS CHCTEMHBIMH JUIS OTACIIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHUKIIA.

OO0mme ecTeCTBEeHHO-HAYYHBIC ITOHATHS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOPHSs, aHAIW3, CUHTE3, KiIacCHu(PUKaIUs, MePUOINIHOCTh, HAOIIOICHHE,
HU3MEpEHHUE, IKCIICPUMEHT, MOJICIIMPOBAHHE.

dusuka: Matepus, DOHEPrus, Macca, aToM, DJJIGKTPOH, MOJIeKyJa,
SHEPreTUYECKHA YpOBEHb, BEIICCTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUC
BEIECTBA, (PM3UYECCKUE BETUIHHBI U €AMHUITBI UX U3MEPEHUSI.

buonorus: kmerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboToCcMHTE3, OHOJIOTMYSCKH aKTHUBHBIC BemiecTBa (OCIKH, YIJICBOMBI, JKHPHI,
dbepMeHTHI).

['eorpadus: MUHEpAIBI, TOPHBIC MOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILINBO,
pECypCHI.

TexHonorus: mnHIEBbIE MPOAYKTHl, OCHOBBI PAlMOHATHHOTO TUTAHUS,
MOIOIIIUE CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHYECKHE TpernapaThl, MaTepUalibl U3
WCKYCCTBCHHBIX M CHHTECTHUECKHX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI XUMHH

XUMUYECKUM dJeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAS
00o0i04Ka. DHEPreTHYecKue ypoBHH, MOAYPOBHU. ATOMHBIE opOuTanu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeziesieHusl 3JIEKTPOHOB MO0 OpOUTAIAM B aTromax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOA0B. DIEKTPOHHAS KOHPUTYypallKs aTOMOB.

[lepuonuueckuii 3akon u [lepuonnueckas cucreMa XMMHUYECKUX JIEMEHTOB
J. 1. MenneneeBa. CBs3b NMEpUOANYECKOTO 3aKOoHA U Ileproauyeckoil cHCTEMBI
xumuueckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHOM TEOPUEN CTPOECHUS
aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHs CBOWCTB XHMMHYECKUX 3JIEMEHTOB U
oOpa3yeMbIX MMM MPOCTBIX M CJOXKHBIX BEUIECTB IO TIpynmamM U IEPUOAAM.
3HaueHHe NMEePUOIUYECKOro 3aKOHa B PA3BUTUU HAYKH.

Crtpoenue BemiecTBa. XUMHYECKass CBS3b. BHABI XWMHYECKON CBSI3U
(KOBaJICHTHAsl HEMOJSpHAas W MOJSpHAas, MOHHAsA, MeTauinyeckas). MexaHu3Mbl
o0pa3oBaHMsI KOBAJICHTHOM XHMMHUYECKOW CBSI3U (OOMEHHBIM U JOHOPHO-
akuenTopHelil). BogoponHas cBsa3b. BaneHTHOCTB. ONEKTpOOTPULATEIBHOCTb.
Crenenb okuciieHus. OHbI: KATHOHBI U AaHUOHBI.

BemectBa  MOJEKYJISIPHOIO M HEMOJEKYJSIPHOIO  CTPOCHMS.  3aKOH
IIOCTOSIHCTBA COCTaBa BEIECTBA. THIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBOMCTBA BEIECTB OT THIA KPUCTAIIMYECKON PEIIETKH.



[Tonarne o nucnepcHbIX cucTemax. VICTUHHBIE UM KOJUIOMIHBIE PaCTBOPHI.
MaccoBas 01 BEIIeCTBA B PaCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COCMHECHUH. Howmenknarypa
HEOPraHUYECKUX BEIIECTB. ['€HeTHYecKass CBS3b HEOPraHWYECKUX BEIIECTB,
MIPUHAJICKAITUX K pa3IuYHbIM Kjlaccam.

Xumudeckas  peaknusa.  Knaccudukammss  XUMHUYECKHX — peakiuid B
HEOPraHMYECKOW W OpPraHWYeCKOM XHUMHHU. 3aKOH COXpPaHEHUsI MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPAICHUS SHEPTUU NMPU XUMUUECKUX PEaKIIHIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iuuHbIX (pakTopoB. OOpaTUMbIE
peakiuu. XuMHUecKoe paBHOBecHe. DaKTOpbl, BIMSIOIMIME HAa COCTOSHUE
xuMmuueckoro pasHosecus. [Ipunuun Jle Hlarenbe.

DnekTpoiuTuueckas nucconnanus. CuiabHbIe U clialblie aneKTpouThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKUCIUTETBHO-BOCCTAHOBUTEIILHBIE PEAKIUU.

DOKCIEpUMEHTANIbHBIE METOJIbl HM3YyYEHUS BEUIECTB M HMX IPEBPALICHUNA:
neMoHcTpanus tabnui «llepuoauyeckas cuctema XuMu4eckux snemeHToB [[. .
MenneneeBay, M3ydeHHUE MoOJeNIed KPUCTAUIMYECKUX PEIIETOK, HAOJIOJeHUE U
OMUCAHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (PA3JIOKEHUE TIEPOKCUIA
BOJIOpOJIa B MPUCYTCTBUU KaTalnu3aTopa, ONPE/IeICHUE CPEbl PACTBOPOB BEIIECTB
C TIOMOIITBI0 YHUBEPCATTLHOT'O MHIUKATOPA, peaKIInid HOHHOTO 0OMEHa), TPOBEICHUE
MPaKTHUECKON paboThl « BiusiHue pa3indHbix (PaKTOPOB HA CKOPOCTh XUMHUYECKON
peaKLm.

Pacuérnblie 3anaumn.

Pacu€tel 10 ypaBHEHUAM XUMHUUYECKMX pEaKIMH, B TOM YHCIE
TEPMOXUMHUYECKHE PACUETHI, PACUETHI C UCTIOJIb30BAHUEM MOHATHS «MACCOBast J0JIs
BEILIECTBAY.

Heoprannueckasi xumust

Hemeranner. Ilonoxxkenne HemerayuioB B Ilepuoguueckoit  cucreme
xuMuueckux sjaeMeHToB [[. M. MenngeneeBa 1 0COOCHHOCTH CTPOSHHSI aTOMOB.
dusznyecKkre CBOWCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAJIOB (Ha TIpuMepe
KHCJIOpOJIa, cephbl, hocdopa u yriaepoa).

XUMUYECKHE CBOMCTBA BAXKHEUIIIMX HEMETAUIOB (TaJior€HOB, CEPhI, a30Ta,
docchopa, yriepoga WU KpeMHHS) W HMX  COCAWMHEHHUH  (OKCHIOB,
KHCJIOPOJICOJICPKAITUX KUCIIOT, BOJAOPOIHBIX COSTUHEHUN ).

[IpuMeHeHne BaXKHENIIINX HEMETAJUIOB U UX COCIUHEHUM.

Meramnel. 1lonoxenne meramnoB B llepuonnueckoil cucrteMe XMMHUYECKUX
anemeHToB [[. . MenaeneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JI0YEK
atoMoB MeTtayuioB. OOmMe guznueckre cBoricTBa MeTaioB. CIuiaBsl METaJIOB.
DJIEKTPOXUMHUYECKUHN PsiJl HAPSIKEHUH METaJJIOB.



XHWMHUYECKHE CBOMCTBA BaKHEWINMX METAJUIOB (HATPHWH, KaJHi, KaJbIUH,
MarHui, amoMUHUHN, [IMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.

O6mue cnocoObl MoiayyeHus MeTtaioB. [IpumeHeHue MeTamioB B ObITY U
TEXHUKE.

DKCIEpUMEHTAIbHBIE METOJIbl M3yYEeHHUS BEUIECTB M HMX MPEBPALICHUA:
U3y4YeHUE KOJUIEKIMH «MeTamibl U CIUIaBbl», 00pa3lOB HEMETAIOB, pPEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aja4, HaOII0JICHUE W OIUCAHUE JIEMOHCTPAIIMOHHBIX H
J1a00paTOPHBIX OMBITOB (B3aMMOJACHCTBHE THUIPOKCHUJIA aTIOMUHUS C PACTBOPAMHU
KHUCJIOT U IIEJI0Yel, KAYECTBEHHbIC PEAKIIMU Ha KATUOHBI METAJIOB).

Pacuérnble 3anaumn.

Pacuérel maccel BemiecTBa uiaM 00ObEMaA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WIM OOBEMY OJHOTO W3 YYaCTBYIOIIMX B PEAKIUU BEIIECTB,
pacu€Tsl Macchl (00bEMa, KOJIMYECTBA BEIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET MPUMECH.

XuMHue U KM3Hb

Ponp xumum B obecriedeHUH 3KOJIOTMYECKOW, SHEPreTUYECKOW U TMHILEBOU
0€30MacHOCTU, Pa3BUTUM MeUIMHBL. [loHATHE O HAy4HBIX METOJax IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIUH.

[IpeacraBnenuss 00 OOMMX HAyYHBIX MPUHIUNAX  POMBIILIEHHOTO
MOJIYYEHHUSI BAXKHEUILINX BEILIECTB.

UenoBek B MHUpe BEIIECTB U MAaTEpUANIOB: BAXKHEHUIINE CTPOUTEIbHbBIC
MaTepualbl, KOHCTPYKIMOHHbIE MaTepHUalibl, KpacKu, CTEKJIO, KepaMHKa,
Matepuanbl Jisl 3JIEKTPOHUKW, HAaHOMAaTepHUalbl, OPraHUYECKUE U MUHEpAIbHbIC
yao0OpeHus.

XuMHUsL U 30pPOBbE YEIIOBEKA: MpaBUJia HMCHOJIb30BAHMS JIEKAPCTBEHHBIX
npenapaToB, MpaBwia 0€30MaCHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XHUMUU
B IIOBCEIHEBHOW JKU3HMU.

MexnpeaMeTHbIE CBSI3H.

Peanuzamuss  MeXnpeaMeTHBIX  CBsi3ed TpU  HM3y4YeHUH  OOmed u
HEOPraHM4ecKoM XMMHH B 11 Kilacce OCyIEeCTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
OOIIMX EeCTEeCTBEHHO-HAYYHBIX TOHSATUH, TaKk W TIOHSATUN, SBISIOUIUXCS
CUCTEMHBIMU JIJISI OTJEIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIE TMOHSATHSA: HAyYHBIH (PaKT, TUIOTE3a, 3aKOH,
TEOpUs, aHalu3, CHUHTE3, KIacCHU(pUKALMs, TEePUOJAUYHOCTh, HaAOII0ICHHE,
AKCIIEPUMEHT, MOJICIIUPOBaHNE, U3MEPEHHUE, SIBJICHUE.

dusnka: MaTepusi, IHEPTUsl, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIrETUYECKUI YPOBEHb, BEILIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHHE BEIECTBA, (PU3NUYECKHE BEIUYMHBI U CIMHUIIBI HX
U3MEPEHUS, CKOPOCTb.



buonorusi: kinerka, opraHu3M, OSKocHcTeMma, Ouochepa, Makpo- U
MHUKPORJIEMEHTbI, BATAMUHBI, 0OMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MmuHepabl, TOPHBIE MOPOJIbI, MOJE3HBIE UCKOMAEMbIE, TOTUIMBO,
pECYpPCHI.

TexHoyorusi: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUIyPIHsi, MPOU3BOJICTBO
CTPOMTENBHBIX MATEPHANIOB, CEJIbCKOXO35WCTBEHHOE IPOU3BOJICTBO, IMHILEBAs
MPOMBINIJIEHHOCTh,  (hapMarleBTUUECKass  MPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX IMIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTEpUAJIOB,
3JIEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMUHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNMA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
0oOyJaronmMMucss MPOTpaMM  CpemHero oOmero o0pa3oBaHus (JUYHOCTHBIM,
METanpeMETHbIM M NOpeaAMETHbIM). HaydHo-MeToauyeckol OCHOBOWM st
pa3pabOTKU IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPAMM CPEIHEr0o OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBeTcTBUM C CHCTEMHO-JESITEIBHOCTHBIM MOJAXOAOM B CTPYKTypeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUSA MpeaMeTa «XUMHs» Ha yYpPOBHE CPEIHETO
o01ero 00pa3oBaHus BbIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOIUMHCS POCCUUCKON TPaKJaHCKOM HUIAECHTUYHOCTH —
TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEAEIIEHUIO;

HaJU4Yue MOTUBALIMU K 00YUEHHUIO;

I[eJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX yOEKICHUMN JTUYHOCTH HA OCHOBE
KITFOUEBBIX [IEHHOCTEW W UCTOPUUYECKUX TPAJAULINA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIMXCS PYKOBOJACTBOBATHCS B CBOEHU
JNEATENbHOCTH ILIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPHUCYIIUMH LEIOCTHOMN
CUCTEME XUMHYECKOTO 00pa30BaHUs;

HaJIMYUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIBTYPhl U CIOCOOHOCTH CTaBUTh
LU U CTPOUTH )KU3HEHHbBIE IJIAHBI.

JIM4HOCTHBIE PE3YJBTAThl OCBOCHMS MpeIMETa «XHUMUS» JIOCTUTAIOTCS B
€AMHCTBE YYEOHOM U BOCHHUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COLIMOKYJIbTYPHBIMU, JyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U HJieaJjaMid POCCHUHCKOr0 TPaKJAHCKOro OOIecTBa, MPUHITHIMU B OOIIECTBE
HOPMaMM W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  MpoleccaM
CaMOMO3HAHUSA, CaMOPA3BUTUS W HPABCTBEHHOTO CTAHOBJICHUA JUYHOCTH
0o0yyarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS NpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOPMHUPOBAHHOCTh OIBITa I[TO3HABATEIILBHOW W MPAKTUYECKON JACSTEIbHOCTU
oOyyJaronuxcst o peajausalii NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIEe B
YacTHU:

1) rpa:kaIaHCKOr0 BOCIIMTAHUA:

OCO3HaHUS 00YYAIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 0053aHHOCTEH,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEJICTABICHUSI O COLMAIBbHBIX HOPMax M MPaBWIAX MEKIUYHOCTHBIX
OTHOUIIEHHUI B KOJUICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOU ACATEIHHOCTU MPU CO3aAHUH YUEOHBIX
IIPOEKTOB, PEIICHUH YU€OHBIX U MO3HABATENbHBIX 33/1a4, BBIMOJIHEHUU XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M NPUHUMATh MOTHUBBI, HAMEpPEHHUs, JIOTUKY H
apryMEHTBI IPYTUX MPU aHAJIU3€ PA3TUYHBIX BUJIOB YUEOHOU €S TEIbHOCTH;

2) IATPUOTUYECKOT0 BOCTTUTAHUSA:

IIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAydyHOMY HaCIEIUI0
OTE€YECTBEHHON XUMMHU,

YBaXEHUS K TIPOIECCY TBOpPYECTBA B OOJACTH TEOPHUH U TPAKTUIECKOTO
NPUMEHEHUSI XMMHUHU, OCO3HAHUSA TOTO, YTO AOCTHXKEHUS HAYKH €CTh PEe3yJbTar
JUIMTENIbHBIX ~ HAOJIOJIEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSTHHOT'O TPyAa YUYEHBIX U PAKTUKOB;

MHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B MTOJIYYE€HUH U MOCIETYIOIIEM aHATU3E
uHGOPMAITH O TIEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO TIOBEECHNUS;

CITOCOOHOCTH OIEHUBATh CUTYyallMH, CBA3aHHBIC C XUMHUUYECKUMHU SIBJICHUSMH,
U MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUECHTUPYICh HA MOPAIbHO-HPABCTBEHHbBIC
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEAEHUE M TOCTYIKM CBOMX TOBapULIEH C
MO3UIIMI HPABCTBEHHBIX M TPABOBBIX HOPM W OCO3HAHHWE TMOCJEACTBUNA 3THUX
MOCTYTKOB;

4) popmMupoBaHHs KYJIbTYPHI 310POBb:

MOHUMAaHUSl I[IEHHOCTEH 30pOBOr0 U 0e30MacHoro obOpasza >KH3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3MYecKoMy U
MICUXUYECKOMY 3710POBBIO;

coOmro/IeHns MpaBuil O€30MacHOro OOpallleHuss € BEUIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH;

NOHUMAHHUSI LEHHOCTH NpPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYalUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HAHMSI TIOCJICICTBUN W HENPUSITHS BPEIHBIX NPUBBIUEK (YyHOTpeOIeHUS
AJIKOT0J1s, HAPKOTHUKOB, KYpEHUs);

5) TpyA0BOr0 BOCIIMTAHMSA:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIHCKON
NEeSATeIbHOCTH, OOIIECTBEHHO TIOJIC3HOM, TBOPYECKOM W  Jpyrux BHUAAX
NEeATEeIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUHM MPAKTHUUYECKUX 3a]ay
COIMAJIbHOM HAIPaBICHHOCTH (B paMKaxX CBOETO KJacca, IIKOJIbI);



WHTEpeca K MPAKTUYECKOMY M3Yy4YeHHUI0 Mpodeccuil pa3anyHoOro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHUA MPEAMETHBIX 3HAHUI 110 XUMHUH;

YBaXKEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU €SI TEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIMBHUIYaJbHOW TPACKTOPUHU
obOpa3zoBaHus, Oyaymieli mnpodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEM 0011IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIUTAHMS:

AKOJOTHYECKU IIEIECO00pa3HOTO0 OTHOIIEHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIC;

MOHUMAHHS TJIOOAJTBHOTO XapakKTepa SKOJOTHYECKUX MPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLIMATBHOM CPEJIbL;

OCO3HAHWS HEOOXOJUMOCTH HCHOJIb30BaHUS JOCTHKEHUM XHUMHUH IS
pellIeHusT BOIIPOCOB PAIlMOHAIBLHOTO MPUPOJI0TIOJIb30BAHNS;

AKTUBHOTO HENPUATUS JCUCTBUH, TMPUHOCIIIAX BPEI  OKPYKarOIIEeH
MPUPOJIHON cpejie, YMEHHS TMPOTHO3UPOBATh HEOJAroMpHUAITHBIE DKOJOTHUUYECKHE
MOCJICACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIIATh UX;

HaJMYUsl PA3BUTOTO SKOJIOTHYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTIbITa NeSITEIbHOCTH AKOJIOTUYECKOM HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI UMM B MO3HABATEJIIbHONW, KOMMYHUKATUBHOW W COLMAIBHOM
MpPaKTUKE, CIIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHUBOCTOSTH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKH;

NMOHUMAaHMS CHeUUKA XUMHUU KaK HayKd, OCO3HaHMUs €€ poju B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
NpeACTaBICHUs] 00 OKpY:KalollleM MUPE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUHU TMPUPOIHBIX 3aKOHOMEPHOCTEH | pelieHuH IpoOJieM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

yOeXKIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHHM JJI1 COBPEMEHHOMU
MBWIN3ALNN: B €€ TYMaHUCTUYECKOW HAITPABJIECHHOCTH U BaXKHOM POJI B CO3aHUU
HOBOH ©0a3pl MaTepualbHOW KYJIbTYphl, pEIIEHUH TIJI00albHBIX TIPOOIeM
YCTOMYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUILIEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B Pa3BUTHUU MEAMIIMHBI, 00CCIIEYECHUU YCIOBUM
YCIEUIHOTO TPYa U SKOJIOrHYeCKH KOM(POPTHOM KU3HU KAXKOTO YieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH: TOHUMAaHUs CYIIHOCTA METOJIOB
MMO3HAHMS, HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
noJTydyaeMble 3HAHUS JJIS aHAJu3a U OOBSICHEHUS SIBIICHHM OKPYIKAIOIIEro MUpa U



MIPOUCXOAIINX B HEM U3MEHEHU, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKIFOYCHHS Ha
OCHOBE Hay4HBIX ()aKTOB U IMEIOIINUXCS TAHHBIX C [EJIbIO MOTYYCHHsI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATEIFHO HCIIOJIB30BAaTh XUMUYCCKHAC 3HAHUSA IS
perieHus IpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K TO3HAHHIO M UCCIICIOBATEIbCKON ACSITEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa30BaHUIO U
caM0OOpa30BaHMUI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHMA 110 XUMHH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpEeca K OCOOCHHOCTSAM TpyAa B pasnuyHbIX cepax mpodeccruoHanbHOM

NEATEIIBHOCTH.
METAINIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOTO TMpeaMeTa «XHUMHs» Ha
YpOBHE CpeaHero o0miero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE 1St dhopmupoBaHUsI MHPOBO33PEHUS 00yYarIIMXCs
MEXIUCIUILUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIECHAYYHBIC MOHSITHUS, OTPAKAOUIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHeUNU(PUKY METOJO0B TIO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, DHEPIHs, SBICHUE,
polecc, CUCTeMa, Hay4YHbI (pakT, MPUHIMUII, TUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIE0OBAHUE, HAOIIOICHUE, U3MEPEHHE, DKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHbIE yueOHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

pETYJISITUBHBIE), o0ecIeynBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
IPaMOTHOCTH M COLMATIBLHON KOMIETEHIIUN 00yYaroIInXcs;
CIIOCOOHOCTH o0yJaronmxcs MCTIOJIh30BaTh OCBOEHHBIC

MEXAUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUSA M yHUBEpCAJIbHbIC YUEOHbBIE
NEUCTBUSA B II03HABATEIIBHOW M COLMAIIBHOM MPAKTHUKE.

MeranpenMeTHble pe3yabTaThl OTPAYKAIOT OBJIAJICHUE YHUBEPCAIbHBIMHU
y4€OHBIMU  TO3HABATEJIbHBIMH, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JNEUCTBUSIMHU.

OBiaaenue YHHBEpPCaJIbHBIMH Y4eOHBIMH NMO3HABATEILHBIMU
NEeHCTBUSAMM:

1) 6a30Bble JJOrHYecKHe IeicTBUS:

CaMOCTOSITENIbHO  (OpMyIMpOBaTh W aKTyaJU3UpoOBaTh  Mpodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPENENATh LENH JCATEIBbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU UX
JNOCTHKEHUS, COOTHOCUTD PE3YJIbTATHI AEATEIBHOCTH C ITIOCTABICHHBIMU LIEIISIMU;

UCIIOIB30BaTh IPU OCBOCHUM 3HAHUM NPUEMBI JIOTMYECKOI'O MBILUICHUSA —
BBIJICJIATh XAPAKTEPHBIC NPU3HAKU IOHATUN M YCTAHABIMBATH UX B3aUMOCBS3b,



WCIIOJIb30BaTh COOTBETCTBYIOIINE MMOHATHS JJIT OOBSICHEHUs OTIAEIbHBIX (PAaKTOB 1
SIBJICHUM;

BHIOMpaTh OCHOBAHUSI U KPUTEPUU JJisd KJIacCU(PUKAIIMU BEIIECTB U
XMMHUYECKUX PEAKIUN;

yCTaHaBJIMBaTh MPUUYMHHO-CIEJICTBEHHBIC CBS3M MEXKIAY H3y4aeMbIMHU
SABJICHUSIMU,

CTPOUThH JIOTMYECKUE pacCyXJeHUs (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
AQHAJIOTUM), BBISIBISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYITMPOBAThH BHIBOJIBI M 3aKIIIOUCHUS,

MPUMEHATh B MPOIIECCE MO3HAHUSA, UCIIOJIb3yEMbIE B XUMHUH CUMBOJHUYECKUE
(3HaKOBBIE) MOJICIIH, TPEOOPA30BHIBATE MOJCIIBHBIC TIPEICTABICHUS — XUMUUCCKUT
3HaK (CUMBOJI) AJIEMEHTAa, XUMHUUecKas (popMyJia, ypaBHEHHE XUMUUECKON peaKIuu
— MpU pElICHUH Y4YeOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX 3a7ad, TPUMEHATH
Ha3BaHHBIE MOJICJIbHBIC MPE/ICTABICHUS JIJIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4YaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHM.

2) 0a3oBbIe MCCIIeI0BATEIbCKHE HeiiCTBUA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TMO3HAHMS BEIIECTB U XUMHUYECKHUX
peakum;

bopMyIIMPOBATH IS U 33/1a4l UCCIICIOBAHUS, HCIIOIb30BaTh IIOCTABIICHHBIC
U CaMOCTOSITeIbHO C(HOPMYJIMPOBAHHBIE BOMPOCH B KAadeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI JiJIs1 (DOPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUI;

BIIQJICTh HABBIKAMHU CaMOCTOATEIIBHOTO TUIAHUPOBAHUS W  MPOBEJCHUS
YYCHUYCECKUX AKCIICPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOIIOATh 32 XOJIO0M
mpoIriecca, CaMOCTOSATENIbHO IMPOTHO3UPOBATH €ro pe3yibTar, (opMyJIupOBaTh
0000111eHNS ¥ BBIBOIbI OTHOCUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEA0BaHUA,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOAEIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHWYECKOW HCCIEAOBATEIbCKOM H  MPOEKTHOMN
NESTENHLHOCTH, TMPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJIOB PELICHUS MPAKTUYECKUX 33/1a4, TPUMEHEHUIO PAa3JIMYHbIX METO/IOB
MO3HAHUSL.

3) padora ¢ uHpopmanuei:

OPMEHTHUPOBATHCSA B PA3IMYHBIX HCTOYHHMKAX HHpopMamuu (HAy4HO-
MOMyJISIpHAs JIUTepaTypa XHMHUYECKOTO COJICp)KaHUsI, CIPABOYHBIE IOCOOHS,
pecypcel MHTepHeTa), aHamu3upoBaTh UH(POPMAIMIO PA3IUYHBIX BUIOB U (PopM
npeACTaBICHUSI, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUUBOCTE;



(GopMyIMpoOBaTh 3alpPOChl U NPUMEHATh PA3JIUYHbIE METOJbl IPU MOUCKE U
oTbope wuHPOpMaALIUM, HEOOXOAWMOW JUIsI BBIMOJHEHHUS YYEOHBIX 3ajad
OIIPENIENIEHHOrO THUIIA,

npuoOpeTaTh ONBIT HCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAalbHYIO  (OpMYy  MpEICTaBICHUS
uHpopmalu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIUILbI, PUCYHKU U JPYTHE);

UCTIOJb30BaTh HAYYHBIH S3BIK B KAUECTBE CPEACTBA IPU PabOTE C XUMUIECKOU
uHbopMaIueil: MPUMEHITh MEXIPEAMETHbIE ((PU3NYECKHe U MaTeMaTHUECKHE)
3HAKW U CUMBOJIBI, (hOPMYJIbI, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJb30BaTh U NPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HATJISAHOCTH.

OsgJ1ajieHHe YHHUBEPCAJbHBIMU KOMMYHHKATUBHBIMH el CTBUSMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYX/1a€MOM TEMBI B XOJ€ JUAIOra W/WiIH
IUCKYCCUM,  BBICKa3blBaTh  HJeH, (OPMYJIHPOBATh CBOU  MNPEHAJIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS IPEIOKEHHON 3a]auH;

BBICTYIIaTh C TMPE3EHTAIMEil pe3ylbTaTOB MO3HABATEIBHON JESTEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MM COBMECTHO CO CBEPCTHUKAMHU MPH BBHIMIOJTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPaKTUUYECKONW paboThl MO HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEILLIECTB, pealu3alui Y4eOHOro npoekra u (opMyIupoBaTh BBIBOJbI
[0 pe3yJbTaraM MPOBEIEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS IMO3ULMN B
X0J1€ 00CYX/IeHUsI 1 0OMEHa MHEHUSIMH.

OBgJ1aleHHe YHUBEPCAJbHBIMU PeryISTUBHBIMH el CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO I103HABATEIbHYIO
NESITENIbHOCTh, ONpefensas €€ I1eid U 3aJaud, KOHTPOJUpPOBAaTh U IO MeEpe
HEOOXOMMOCTH KOPPEKTHPOBATh TMpeajaraeéMblii aJroput™m ACUCTBUN mpu
BBIMIOJTHEHUH YYE€OHBIX W UCCIIEOBATENbCKUX 3a7ad, BbIOMpaTh Haubosee
3(pGeKTUBHBII CHOCOO HMX pElIeHHs C Y4YETOM IMOJyYEHHS HOBBIX 3HAHMHA O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HA OCHOBE CaMOaHaln3a
U CaMOOLICHKH.

HPEJMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTPaXkKaroT:

c(hOpPMHUPOBAHHOCTh  TPEACTABICHHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MUPA, POJIM XMMHUH B IO3HAHUU SIBJICHUU TPUPOJIBI,



B (OPMUPOBAHUU MBIIUICHUSI W KYJIbTYpbl JUYHOCTH, €€ (QPYHKIMOHAIBHOU
IrPaMOTHOCTH, HEOOXOMMOM Ui peUIeHUsl MPaKTUYECKUX 3a/1ad U IKOJIOTHYECKU
000CHOBAaHHOTO OTHOUIEHUS K CBOEMY 3[I0POBbIO U PUPOJIHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHWM, KOTOpas  BKIIKOYACT:
OCHOBONOJIATAIOIINE TOHATUS (XMMHYECKUWA DJIEMEHT, aTOM, JJIEKTPOHHAas
000J10YKa aToMa, MOJIEKYJIa, BAJICHTHOCTh, DJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi dopmyna (pa3BEpHyTas M COKpall€HHas), MOJIb, MOJSpHas
Macca, MOJISIPHBIN 00bEM, YIJIEPOIHBIN CKEIeT, PYHKIMOHANIbHAS TpYMIa, paguKal,
M30MEPHUS, U30MEPBIL, TOMOJIOTUYECKUN PsJl, TOMOJIOTH, YIIIEBOAOPObI, KUCIOPO
U a30TCOJEpKAIIME COCAUHEHHS, MOHOMEpP, IOJHUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCJIMHEHHUS); TEOPUU M 3aKOHBI (TEOopusi CTPOEHUs
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHs MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XWMHHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JIe)KallMe B OCHOBE IMOHUMAHUS NPUYMHHOCTH W CHCTEMHOCTH XHUMHUYECKUX
SBJICHUM, (PAKTOJOTMYECKHUE CBEJIEHHWS O CBOWCTBAaX, COCTAaBE, MOJYyYCHUH H
0€30MacHOM HCIIOJIb30BAaHUN BAXXHEHIIMX OPraHWYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATEIbHOCTH YEIIOBEKA;

c(hOPMHUPOBAHHOCTh YMEHHM BBISABIATh XapaKTEPHBIC TPHU3HAKH TOHSATHH,
YCTaHaBJIUBAaTh MX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOLIME IMOHATUS HPHU
ONMCAaHUU COCTaBA, CTPOCHHUS U IPEBPALIEHUN OPTAaHUYECKUX COEAUHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XWMHYECKYIO CHUMBOJIMKY JIJIS
COCTAaBJICHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMysT OpraHMYECKHWX BEIIECTB W yPaBHEHUH XUMHUYECKUX PEAKIUH,
V3TOTABJIMBATh MOJEIN MOJIEKYJ OPTaHMYECKHMX BELIECTB Ui WUIKOCTPALUU HX
XUMUYECKOT0 U TPOCTPAHCTBEHHOI'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIWBAaTh MPUHAIIEKHOCTh H3YUEHHBIX
OPraHWYECKUX BEHIECTB IO HMX COCTaBy MW CTPOCHUIO K ONPEACIEHHOMY
KJIAcCy/Tpynmne COeAuHEHUN (YTJIeBOJOPOABI, KHCIOPOA U  a30TCOJEpKaIIne
COEAMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COCIUHEHUS), JaBaTb KM Ha3BaHUS MO
cuctematuyeckoit HomeHknarype (IUPAC), a taxke NpUBOAUTH TpUBHAIbHBIC
Ha3BaHUsI OT/ACJIBHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPOMWICH, alleTUJICH,
ATUJICHTIUKONb, TIUIEpUH, (HEeHoN, (opManbAeTu, amneTaabIerua, MypaBbHHAS
KHUCJI0Ta, YKCYCHAsl KUCJIOTA, OJICMHOBAsI KUCJIOTA, CTEAPUHOBASI KUCJIOTA, III0K034,
bpykTO3a, KpaxmMal, IeJUTI0103a, TIUIKH);

c(hOPMUPOBAHHOCTh YMEHHUS ONpPEACATh BHABl XHMHUYECKOW CBSI3U B
OpTraHUYECKUX COCAMHEHUAX (OJMHAPHBIC U KPATHBIC);

c(hOPMHUPOBAHHOCTh YMEHUS TPUMCHSTH TIOJOXKCHHUS TEOPUU CTPOCHUS
opranuveckux BemectB A. M. BytnepoBa /st 00bsICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS MacCChl BEILIECTB;



c(hOpMHUPOBAHHOCTh YMEHHU XapaKTePU30BaTh COCTaB, CTPOCHUE, (U3HUUECKUE
U XMMHYECKHE CBONCTBA THUIMYHBIX MPEACTABUTENICH Pa3IUYHBIX KIACCOB
OpraHUYeCKUX BEIIeCTB (METaH, 3TaH, dTUJICH, IPONUJICH, alleTUiIeH, OyTaaueH-1,3,
MeTuinoyTaaueH-1,3, 6eH3051, METaHOJI, 3TAHOJ, STUIICHTIIUKOIb, TIUIEPUH, (PEHOIT,
areTanbAeTH, MypaBbUHAS U YKCYCHAsI KHCIIOTHI, TJIIOKO3a, KpaxMal, IIeJITI0J03a,
AMUHOYKCYCHasi KHCJIOTa), WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIYy HUMU
YPaBHCHUSIMHU COOTBETCTBYIOIIUX XWMHYECKHX PEAKIUH C HCIOJIb30BAaHUEM
CTPYKTYPHBIX (hOpMYJI;

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh UCTOYHUKHU YTIJIEBOIOPOIHOTO
ChIpbs (He(Th, MPUPOHBIN Ta3, yroihb), CIIOCOOBI UX MePepabOTKH U MPAKTUIECKOE
IpPUMEHEHUE TPOYKTOB MEepepadOTKH;

c(hOPMHUPOBAHHOCTh YMEHHHA TIPOBOJUTH BBIUMCICHUS T0 XUMHYCCKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIECTBA WJIU IMPOIYKTA
PEaKIMK 1O U3BECTHBIM Macce, 00hEMY, KOTHMYECTBY OJTHOTO U3 UCXO/IHBIX BEIIECTB
WU TIPOJIYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJIETh CUCTEMON 3HAaHUUW 00 OCHOBHBIX
METOJ/IaX HAyYHOTO MO3HAHUS, UCTIOJb3YEMbIX B XUMHUH TIPU MU3yYCHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOII0ICHNE, N3MEPEHNE, SKCTICPUMEHT, MOJICTUPOBAHMUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEIICHUN B
KOHKPETHBIX JKHU3HEHHBIX CHUTyallUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHU COOIIO/IaTh MPaBUJIa MOJIb30BAHUS XUMUYECKOM
MOCYZIOM W JTaOOpaTOPHBIM OOOPYIOBAaHWUEM, a TAaKXKE TMpaBWIa OOpaIIeHUsS C
BEIIECTBAMHU B COOTBETCTBHM C MHCTPYKIUSIMH TIO BBIIOJHEHHUIO JTaO0OpaTOPHBIX
XUMHUYECKUX OMBITOB;

c(hOPMHUPOBAHHOCT, yMEHUH IUTAHUPOBATH W BBITONHATH XHUMHYCCKUI
AKCIIEpUMEHT (TIPEBPAIICHHS] OPTAHMYECKUX BEIIECTB MPU HAarPEBaHUU, TIOTyUICHHE
ATHJICHA U U3YYCHHE €0 CBOMCTB, KAYECTBEHHBIE PEAKITMN OPTaHUYECKHIX BEIIECTB,
JieHaTypalys O0eJIKOB MPU HArPEBAHHH, IIBETHBIC PEAKIIMK OEITKOB) B COOTBETCTBUU
C TMpaBWIaMHU TEXHUKMA O€30MacHOCTH NpH OOpaleHUHu C BEIIECTBAMH U
Ja0opaTopHbIM  000pYyJOBaHUEM, TMPEACTABIATh PE3YJbTaThl XUMHYECKOIO
JKCTIEpUMEHTa B (OpME 3amuCH YPaBHEHUN COOTBETCTBYIONIUX pEAKIUA U
(dbopMyIMpPOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB;

c(OPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATh XUMHUYECKYIO
uH(pOpPMAIMIO, TONYy4aeMyK0 U3 pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uH(popmaiuu, HTEpHET U Apyrux);

cOPMHUPOBAHHOCTh ~ YMEHHH  COONIOAATh  MpaBWia  IKOJOTHYECCKHU
1EJIeCO00pa3HOr0 TOBENEHUS B OBITY W TPYAOBOM JESITEIBHOCTH B IIENISIX
COXpaHEHUsI CBOErO 3J0POBBbS U OKPYXKAIOIIEH MPUPOMHON Cpeibl, OCO3HABATh



ONACHOCTh BO3ACHCTBUSA Ha >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKHUX
BEILIECTB, MOHUMas cMmbIch Tokazarens [1/IK, moscHsaTh Ha mpumepax crocoObl
YMEHBIIICHUSI W TPEJOTBpAICHUS HX BPEIHOIO BO3JEHCTBUSI HAa OPraHU3M
YEJI0BEKA;

JUISL 00YYaroIIUXCsl ¢ OTPpaHUYCHHBIMH BO3MOXKHOCTSIMHU 37I0pPOBBS: YMECHHE
MPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOAaX II03HAHUS BEIIECTB U
XUMHYECKUX SBJICHUM;

JUISL CJIETBIX M CIIA0OBUASIIMX OOYYaloIIMXCs: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins st 3anmucn XuMHIeCKuX

dbopmyt.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHHUSI Kypca «OOImas u HeopraHudeckas
XUMUSD» OTPaXkKaIoT:

c(hOPMHUPOBAHHOCTh  TPEJCTABICHUNA: O XHMHYECKOW COCTABIISIIOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B IO3HAHUU SIBJICHUU ITPUPOBI,
B (OPMUPOBAHUU MBIIUICHUSI W KYJIbTYpbl JUYHOCTH, €€ (PYHKIMOHAIBHOU
rPaMOTHOCTH, HEOOXOIUMOM JJIsl PEIICHUs MPAKTUYECKUX 3a]lad U SKOJIOTUYECKU
000CHOBaHHOTO OTHOLIEHUS K CBOEMY 3[I0POBbIO M IPUPOJIHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHMM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIOIINE TOHATUSA (XUMUYECKUN DJIEMEHT, aToM, W30TOom, S-, p-, d-
AJIEKTPOHHBIE OpOUTATM aTOMOB, HOH, MOJIEKYJla, MOJb, MOJIIPHBIA O0O0BEM,
BAJICHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHHS, XUMUUYECKAs CBS3b
(KOBaJIeHTHAs, MOHHAsS, METAJTMYECKas, BOJIOPOJIHAS ), KPUCTATUITMYECKasl PEIIETKa,
TANBl ~XUMHUYECKUX  PEAKLUH, PaCTBOpP, IJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AIEKTPOIUTUYECKAST JUCCOLMALINS, OKHUCIUTENIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakiuu, XUMUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
3JIEKTPOJIMTUYECKON Jucconumanuu, nepuoandyeckui 3akon [l. M. Menpaeneena,
3aKOH COXPaHEHMSI MAacCChl BEIIECTB, 3aKOH COXPAHCHUS W MPEBPALICHUS SHEPTHU
IpU XUMUYECKHX PEAKIUAX), 3aKOHOMEPHOCTHU, CHMBOJIMYECKUN SA3BIK XUMUU,
MHUPOBO33PEHUYECKUE 3HAHUA, JIEKAIIUE B OCHOBE INMOHUMAHHS NPUYUHHOCTH U
CHUCTEMHOCTH XUMHWYECKHUX SIBJICHUH, (PaKTOJOTMYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUU U 0€30MacHOM HMCMOJIb30BAHUM BAXKHEHIITNX HEOPTaHUYECKUX
BEIIECTB B OBITY U IPAKTUYCCKOM NEITEILHOCTH YEIIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIC NPHU3HAKH TOHSATHUH,
YCTaHaBJIMBaTh WX B3aUMOCBS3b, UCMOJb30BAaTh COOTBETCTBYIOLIUE IMOHATHS MPH
ONMCAHUY HEOPTaHUYECKUX BEILECTB U UX MPEBPALICHHUIA;

c(hOpMUPOBAHHOCTh YMEHHH HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIMKY JJIS
coctaBieHus (OpPMYJ BEIMIECTB M  yPaBHCHUH  XUMHYECKUX  PEAKIUH,



cucrematnieckyro HoMeHknaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTACIBHBIX
HEOPraHWYEeCKUX BeHIeCTB (yrapHblid Tra3, YIJIEKUCIBIM ra3, aMMHakK, raméHas
U3BECTb, HEeTallIEHast U3BECTh, MUThEBAs CO/A, MUPUT U IPYTHE);

c(hOpMHUPOBAHHOCTh YMEHU OMPENEIATh BAJICHTHOCTh U CTEIICHb OKUCIICHUS
XUMHUYECKUX DJIIEMEHTOB B COEAMHEHUSX PA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMuecKasi, BOJAOPOJIHAS) B COCIMHEHUSIX, THUII
KPUCTANIMYECKON PEIIETKM KOHKPETHOTO BellecTBa (aTOMHAas, MOJIEKYJIsIpHasi,
MOHHAsl, METAJUIMYECKAs), XapakTep Cpelbl B BOJHBIX pACTBOpPaX HEOPraHUYECKHUX
COCJIMHCHUI;

c(hOpMHUPOBAHHOCTH YMEHHUI YCTaHaBIIMBATh MPUHAJJIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNpPEAeNEHHOMY Kiaccy/TpyIie
COEIMHEHMH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAILIbl, OKCU/bl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpPMHUPOBAHHOCTh YMEHHM PaCKPBHIBATh CMBICI MEPUOANUECKOr0 3aKoHa [I.
N. MenneneeBa u J€eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0ObSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO (PYHKIINU;

c(OpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DIJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB Ilepmonnueckon cucTeMsl
xuMuueckux ayemeHToB JI. M. MeHneneeBa, HMCHONB3ys IOHATHS «S-, p-, d-
AJIEKTPOHHBIE OPOUTANINY, «IHEPTETUUECKUE YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTHU
W3MEHEHUsI CBOMCTB XMMHMYECKUX AJIEMEHTOB U UX COCAUMHEHUM IO TepuojaM u
rpynnam Ilepuoanueckon cucremsl xuMudeckux emeHToB [1. 1. Menneneesa;

c(hOpMHPOBAHHOCTh YMEHHMH  XapaKTepu3oBaTh (OMHCHIBATH)  OOITUE
XUMHUYECKHUE CBOICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPkKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXK]Yy HEOPraHUYECKUMU
BELIECTBAMHU C MTOMOILIbIO YPABHEHHI COOTBETCTBYIOLIUX XUMUYECKUX PEaKLIU;

c(hOpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIMPOBATH XUMHUYECKUE PEAKLUUU I10
pa3IMYHBIM TPU3HAKAM (YUCITY M COCTaBy PEarupyroliux BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHHIO CTEIEHEH OKHCIICHHS 3JIEMEHTOB, OOpaTUMOCTH
peaKkiMK, YYacTHIO KaTaanu3aTropa);

c(OpMHUPOBAHHOCTh YMEHHI COCTAaBJISATh YPABHEHMSI PEAKLMA pa3IudYHBIX
TUIIOB, TIOJIHBIE U COKpAIIEHHBIEC YPABHEHUSI PEAKIIUM MOHHOTO 0OMEHA, YUUThIBaAs
YCJIOBUS, TPU KOTOPBIX ATU PEAKIINU UAYT JI0 KOHIIA;

c(hOPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUH, MOJATBEPKIAIOUTUE
KaUeCTBEHHbIM COCTaB pPAa3jIMYHbIX HEOPraHMYECKUX BEUIECTB, pPACIIO3HABATh
OTBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX
BELLECTB;



c(OPMHUPOBAHHOCTh YMEHHH  pacKpbIiBaTh CYIIHOCTh  OKHUCIHTEIbHO-
BOCCTAaHOBUTEJIBHBIX PEAKLUNA MOCPEIACTBOM COCTABJICHHS 3JEKTPOHHOro OanaHca
3TUX PEAKLINM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKON
pEeaKIMK OT Pa3TUYHBIX (PAKTOPOB; XapaKTep CMEIIEHNUS XUMUYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHeITHEero Bo3aeicTsus (npunnui Jle latenne);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb XHMHUYECKHE MPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHUs] CEPHOW KHUCIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEJCTABICHUN 00 OOIIMX HAYYHBIX MPUHIUNAX U
HKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHHSI C HCIOJIb30BaHUEM
MOHSATHUS «MACCOBast 10J1s1 BEILIECTBA B paCTBOPE», OOBEMHBIX OTHOIIEHU Ira30B Mpu
XUMUYECKUX PEaKIUAX, MACChl BELIECTBA WM 00BEMA Ta30B MO H3BECTHOMY
KOJIMYECTBY BEUIECTBa, Macce WM O0BEMY OJHOTO M3 YYAaCTBYIOUIMX B PEaKIUU
BEIIECTB, TEIJIOBOro 3((deKkTa peaklud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MaccChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHU COOIIO/IaTh MPaBUJIA MOJIb30BAHUS XUMUYECKOM
nocyZiol M JabopaTopHBIM O0OpYIOBAaHUEM, a TaKXKe MpaBuiIa OOpaIieHHus C
BEII[ECTBAMHU B COOTBETCTBHHM C MHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMUYECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUN IUIAHUPOBATH U BBINOJHATH XUMHYECKUN
AKCIIEPUMEHT (Pa3jioKeHHE MEPOKCHUIA BOJAOPOAA B MPUCYTCTBHM KaTalu3aTopa,
ONpENENEHUE Cpelbl PpacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBLHOIO
WHMKATOPA, BIUSHUE PA3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKON PEaKInu,
peaklMy HOHHOTO OOMEHA, KauyeCTBEHHbIE pEaKIuu Ha cyib(par-, kapOoHAT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHE SKCIEPUMEHTAIbHBIX 3aJad 10
TeMaM «Metame» u «Hemeramibny) B COOTBETCTBHM C MNPaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOpAIEHNHN C BEIIECTBAMHU M JIA0OPATOPHBIM 000PYIOBAHUEM,
OpPEICTaBISITh pPE3yJbTaTbl XUMHYECKOIO 3KCIEpUMEHTa B (QopMme 3amucu
YpaBHEHUN COOTBETCTBYIOIIUX peakuuii U (OpMyIUpOBATh BBIBOABI HA OCHOBE
3TUX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUYECKH aHaJU3UPOBATH XUMHUYECKYIO
UHPOpMAIMIO, TOJYyYaeMyl0 M3 pa3HbIX MCTOYHHMKOB (CpelCcTBa MacCOBOMU
KOMMYHUKaluu, IHTepHeT u Apyrux);

cOpMUPOBAHHOCTh ~ YMEHUH  COONIIOJaTh  MpaBWJIa  JKOJIOTHYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IEJSIX
COXpAHEHUsI CBOEro 3J0POBbS U OKPYKAIOIIEH NPUPOIHOM Cpeabl, OCO3HABaTh
OMACHOCTh BO3JEHCTBUS HA )KUBbIE OPTraHU3MBbI OIIPENEIEHHBIX BEUIECTB, TIOHUMAs



cmbeicn mokazarens [IJIK, mosicHaTe Ha mnpuMepax crnocoObl YMEHBIICHUS U
IIPEIOTBPALLECHUS UX BPEAHOIO BO3IEMCTBUS HA OPraHU3M YEJIOBEKA;

JUIs 00Y4YaroIIuXCsi ¢ OTPAHUYECHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IO3HAHUS BEIIECTB U
XUMHUYECKHX SIBICHUM;

JUISL  CIENBbIX M CIa0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh
pensedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiins s 3anucu XMMUYECKUX

dbopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaunuecTBo yacos DJIeKTPOHHbIE

HaumeHoBaHue

Ne (uugposbie)
pa3aesioB U TeM Koutpoasnbie | IlpakTuyeckue

n/n Bcero o0pa3oBaTejibHbIE
NMPOrpamMMbI padoThI padoThI

pecypcebl

Paszpnen 1. Teopernueckue 0OCHOBbI OPraHM4YeCKOM XUMHHU

1.1

IIpenmer
OpraHU4YeCKOu
xumuu. Teopus
CTPOEHUS
OpraHUYECKHUX
coenuHeHu A. M.
bytneposa

Hroro no pazgeny

Pasznen 2. YrieBoaopoanbl

2.1

[Ipenenbusie
YTIEBOIOPOABI —
AJIKaHbI

2.2

Henpenenbueie
YTJIEBOJOPOABL:
AJIKEHBI, AJIKAINCHBI,
AJIKUHBI

23

ApoMaruydeckue
YIJIEBOJOPOIbI

2.4

[Ipupoaubie




HMCTOYHUKH
yTIIEBOAOPOIOB M UX
nepepadoTka

Hroro no paszneny 13

Pasznen 3. Kuciaopoaconepsxamniue oprannyeckie coeJuHEeHUst

3.1 Crnuptsl. ®enon 3
AJNLIEeruae!.
39 KapOoHnoBsie 7
KucnoThl. ClI0XKHBIE
3¢hupsI
3.3 VYrineBoanl 3 1
Hroro no pazneny 13

Pa3znen 4. A3oTconepxkainiue OpranHnyeckue coeIuHeHus

AMUHEL.
4.1 AMHUHOKHUCIIOTEL. 3
benku
Hroro no pazneny 3

Pa3pnen 5. BeicOKOMOJIEKYISIpHBIE COCIUHEHUS

51 [Lmactmaccel. )
' Kayuyku. Bonokna
Hroro no pazneny 2
OBUIEE KOJIMYECTBO 34 1

YACOB I10 ITPOTPAMME




11 KITACC

KoumnuecTBo yacos DIeKTPOHHDIE
HaumeHoBaHue
Ne (uu¢poBbIe)
pa3aesioB M TeM Kontpoasnbie | IlpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NPOrpaMMmsblI padoThI padoThI
pecypchl
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
CrpoeHue aToMOB.
[Iepronnueckuii 3aKOH
11 u Ilepnonnueckas 3
CHUCTEMa XUMUYECKUX
anemenToB /l. U.
Menneneena
CrpoeHue BeuiecTsa.
1.2 Mmuoroo6pasue 4
BEILIECTB
1.3 XUMHUYECKUE peakiuu 6 1 1
Hroro no pazueny 13
Paznen 2. Heopranuueckasi xumusi
2.1 Merauibl 1
2.2 Hewmeranmnsl 1 1
CBs13b HEOPraHUYECKUX
2.3 1 OpPraHMYEeCKUX 2
BEIIIECTB
Hroro no pazneny 17

Pasznen 3. Xumus u )Ku3HbL




3.1 XHUMHUS U )KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 14

YACOB I10 [TIPOIT'PAMME




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA
OCHOBHOM OBFPA30BATEJILHOM ITPOT'PAMMBI

10 KIIACC

Kon
NpoBepsieMOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNS] OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01mero 00pa3oBaHus

1

Teopernueckre OCHOBBI OPraHUYECKON XUMHH

1.1

ChopMHUpPOBAHHOCTH TIPEACTABICHUI O XUMHUYECKOM COCTaBIISIOIICH
€CTECTBCHHOHAYYHOW KapTUHBI MHpPA, POJIM XMUMHHU B IO3HAHUH
SIBIIGHUW TPUPOABI, B (POPMUPOBAHUU MBIIIICHUS U KYJIbTYPBI
JUYHOCTH, €€ (PYHKIMOHAIBHON TPaMOTHOCTH, HEOOXOIUMOU st
pemieHusT TPAKTUYECKUX 3a7ad U HIKOJIOTHYECKU OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM cpefie

1.2

Bnagenue cuctemMoll XUMHUYECKUMX 3HAHUM, KOTOpas BKJIOYACT:
OCHOBOIIOJIATrat0II1e TOHSATHUS (Monekyna, BaJICHTHOCTD,
AMEKTPOOTPHUIATENILHOCTD, CTENCHb OKHUCICHHS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHas Macca, MOJIAPHBIA OO0BEM, YTIEPOAHBIN CKeleT,
byHKIMOHANMBHAS ~ TpyMNa, paauKan,  H30MEpHs, H30MEpHI,
TOMOJIOTUYECKUI psAJl, TOMOJIOTH, YIJIEBOJOPOJbI, KHUCIOPOI- U
a30TCOJepIKaIINe COCAUHEHUs], OMOJIOTMYECKH aKTHBHBIC BELIECTBA
(YyrieBopl, )KUAPBI, OCIIKH), MOHOMED, MOJUMEDP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCAMHEHUS); TEOPUU M 3aKOHBI (Teopus
XMMHUYECKOIO CTpPOEHHUs opranundeckux seuiecTB A.M. bytieposa),
3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XUMHUH, (PaKTOIOTUYECKUE
CBEJICHHSI O CBOMCTBAaX, COCTaBe, IOJYYEeHHMH U O€30MacHOM
WCIIOJIb30BAHUM BAXHEUIIUX HEOPraHMYECKUX U OPraHUYEeCKUX

BCIICCTB B 6BITy )51 HpaKTquCKOﬁ ACATCIIbHOCTH 4YCJIIOBCKA

1.3

ChopMupOBaHHOCTh yMEHUH BBIBIATH XapaKTEPHbIE MPU3HAKU
NOHATUM,  yCTAaHaBIMBATb UX  B3aUMOCBA3b,  HCIIOJIb30BAThH
COOTBETCTBYIOIIUE IOHATUA IIPU ONMCAHUU COCTaBa, CTPOCHUA U

MPEBPAILCHUI OPraHMYECKUX COECTUHECHUI

1.4

c(hOpMHUPOBAHHOCTh YMEHUH UCMOIb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABJICHHSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOMH,
cokpamEéHHor) (opMya OpraHMYECKHX BEIIECTB M YypaBHEHUI
XUMUYECKUX  peakUWid,  HW3rOTaBIMBATh  MOJEIM  MOJIEKYJ
OPraHMYECKHUX BEIIECTB I WUIIOCTPAUUA HX XUMHUYECKOIO0 U

MIPOCTPAHCTBEHHOT'O CTPOCHHUS




1.5

CdopMHpOBaHHOCTh YMEHHM yCTaHaBIMBAaTh MPUHAAJIEKHOCTh
U3YYEHHBIX OPraHUYECKHUX BEIIECTB 10 MX COCTAaBy M CTPOEHHUIO K
onpeneNéHHOMY Kiaccy (Tpymie) coeluHeHUH (YIJIeBOIOPOJIBL,
KHCJIOPOJ M a30TCOAEpIKAILUE COCIUHEHUS, BBICOKOMOJIEKYJIIPHbBIE
COCIMHEHMs), JlaBaTb UM Ha3BaHMs IO CHUCTEMAaTHYECKOH

HomeHkiarype (IUPAC)

1.5

ChopMHUPOBAHHOCTh YMEHUS ONPEACISATH BUIBl XUMUYECKON CBSI3U B

OpPraHUYECKUX COCTMHEHUX (OJMHAPHBIE U KPATHBIC)

1.6

ChopMUpOBaHHOCTh YMEHHS TPHUMEHATH: TIOJOXKEHUS TEOPHHU
CTpoeHusi oprannyeckux Beuiects A.M. bytnepoBa miist 00bsicHeHUs
3aBUCHMOCTH CBOMCTB BEILECTB OT MX COCTaBa U CTPOCHMS; 3aKOH

COXPAaHCHUA MaCChl BEIICCTB

VYraesogoponel.  Kucinopoacoaepkamme ¢ a30TCOAECpKAIUe

OpTraHU4YC€CKUC COCOAUHCHU . BI)ICOKOMOJICKYHSIPHI)IC COCAMHECHUA

2.1

CdopmMupoBaHHOCTh YMEHUI NPUBOJUTH TPUBHAJIBHBIE Ha3BaHUS
OTJIENIbHBIX OPraHMYECKHX BEIIECTB (3TWUJICH, MPOIUJIEH, AlETHIIEH,
STUJICHIJIMKOMb, TIMLEPHH, (QeHois, GopManblieruy, areraibIeru,
MypaBbHHAsl KHCJIOTA, YKCYCHas KHUCJIOTa, OJIEMHOBAas KHCJIOTA,
CTeapuHOBasl KUCJIOTa, INI0K03a, (pPyKTo3a, Kpaxmaj, LEeJUII0J03a,

[JIALIKH)

2.2

ChopMHUpPOBAaHHOCTh YMEHHI XapakTEpU30BaTh COCTaB, CTPOCHUE,
(I)I/ISI/I‘-IGCKI/IG U XUMHYECKHE CBOWCTBA THUIHUYHBIX HpeHCTaBHTGHCﬁ
pa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIeCTB (METaH, 3TaH, STUJIEH,
MPOIWIEH, aneTwieH, OyragueH-1,3, merunOyramueH-1,3, GeHzodn,
METaHOJI, ITAHOJ, STUICHIIINKOIb, TIIHIEPUH, ()EHOJI, alleTAIbICTH]I,
MypaBbUHasd U YKCYCHasA KHUCJIOTHI, I'NIFOKO3a, Kpaxmall, HCJIJIK0JI03a,

AMHUHOYKCYCHad KI/ICJ'IOTa)
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C(I)OpMI/IpOBaHHOCTB YMCHUA UWIUTIOCTPUPOBATL TCHCTUYCCKYIO CBA3b
MCKOY THUIITMYHBIMHA npeaACTaBUTCIIAMU Ppa3INIHbIX KJIaCCOB
OpTraHU4YCCKUX BCIIECTB YPaBHCHUAMU COOTBETCTBYIOLIUX

XUMHYECKHUX PEAKIIMH ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (OPMYII
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ChopMUpOBaHHOCTH ~ YMEHHUS  XapaKTepu3OBaTh  HCTOYHUKH
YIIIEBOAOPOAHOTO ChIphs (He()Th, MPUPOIHBIN Ta3, YToib), CIOCOOBI
UX T1epepaboTKH U  MPAKTHYECKOE MPHUMEHEHHE MPOIyKTOB

nepepaboTKu

XUMHSA U KU3Hb. PacuéTrl

3.1

ChopMHUpPOBAaHHOCT, YMEHHH BJIaJIETh CHUCTEMOW 3HAaHUA 00




OCHOBHBIX METOJaX HAy4HOI'O MO3HAHWs, HCIOJIb3YEMBIX B XHMHH
0P H3YYEHUHW BEIIECTB M XMMHUYECKHMX SBJICHUN (HaOmoIeHHeE,
U3MEpPEHHE,  OKCIEPUMEHT,  MOJEIUPOBAHUE),  HCIOJIb30BaTh
CUCTEMHBIC XUMHUYECKHE 3HAaHUA MU [PUHATUS PEIICHHH B
KOHKPETHBIX JKU3HEHHBIX CUTyalUsiX, CBA3AHHBIX C BELIECTBAMHU U UX

IMPUMCHCHUEM

3.2

ChopMHUpPOBAaHHOCTh YMEHHI COOMIOAaTh TMpaBWIA TOJTH30BAHUS
XUMHUYECKOH MOCyoi U 71a00paTOpHBIM OOOPYAOBAaHHEM, a TaKXKe
npaBuiIa OOPAIICHHUS C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIHSIMUA

I10 BBIITIOJIHEHUIO J'Ia60paT0pHI>IX XHUMHUYCCKUX OIIBITOB

3.3

ChopMHPOBAaHHOCT, ~ YMCHHMH  IUIAHUPOBaTh W BBIIIOJIHATH
XUMHUYECKUH HKCIEPUMEHT (TpeBpallleHusi OPraHUYeCKUX BEILECTB
IIPM HAarpeBaHUH, IIOJy4YECHHE OSTUICHA M H3Y4YEHUE €r0 CBOMCTB,
Ka4eCTBEHHBIC PEAKIUU OPraHMYECKUX BEIICCTB, JICHATYpalus
0€JIKOB NPU HAarpEeBaHUH, IBETHBIC PEAKIIUK OCITKOB) B COOTBETCTBUH
C IMIpaBUJIaMH TCXHUKHU 0€30I1aCHOCTH npu O6paHI€HI/II/I C BCIIECCTBAM
U J1abopaTOpHBIM OOOPYIOBaHHMEM; IMPEACTABIATh PE3yIbTAThI
XUMHYECKOTO JKCIepUMeHTa B  (opMe 3alucH  ypaBHEHHI
COOTBETCTBYIOIIMX PEAKIUii U (HOPMYIUPOBATH BHIBOJBI Ha OCHOBE

OTUX PE3YJIbTATOB
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ChopMupOBaHHOCT ~ YMEHMH  HPOBOJUTH  BBIYHUCIECHUSA IO
XUMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa, KOJINYECTBA UCXOIHOTO
BEIIIECTBA WJIM NMPOJYKTA PEaKIMH 10 H3BECTHBIM Macce, 00b&My,

KOJIMYECTBY OAHOI'O N3 NCXOJHBIX BEIICCTB UJIN ITPOAYKTOB peaKHI/II/I)

3.5

C(bOpMI/IpOBaHHOCTB yMCHI/Iﬁ KPpUTHYCCKHU AHAJIU3UPOBATH
XUMHUYICCKYHO I/IH(bOpMaI_[I/II-O, IOJIy4YacMyrl0 H3 Pa3HbIX HMCTOYHHKOB

(cpenctBa maccoBoil unopmanuu, cetb IHTEpHET U ApyTHE)

3.6

ChopMupoBaHHOCTb YMEHHH COOMIOJaTh MpaBWila 3KOJIOTHYECKH
1es1eco00pa3HOro MOBEACHUSI B ObITY U TPYAOBOM NEATENbHOCTH B
LESAX COXPaHEHUsI CBOETO 3JI0POBbS U OKPYXKAKOLIEH MPUPOIHOU
Cpellbl, OCO3HAaBATh OMACHOCTh BO3JEHCTBUS Ha JKHUBBIE OPraHU3MBbI
ONpPEACIEHHBIX OPTAaHNYECKUX BEIECTB, [IOHUMAsi CMBICI ITOKA3aTeNs
[AK (mpenenbHO JOMYyCTUMOW KOHLEHTpPAlMU), TMOSACHATH Ha
IpUMeEpax CrocoObl YMEHBIICHUS M MPEAOTBPALICHUS UX BPEIHOTO

BOSHeﬁCTBHH Ha OpraHu3M 4C€JIOBCKa

11 KIIACC




Kon
NpoBepsieMOro
pe3yJjbTarTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/IbHOI MPOrPaMMBbI CpeIHero o01ero 0Opa3oBaHus

1

TeopeTnueckue OCHOBBI XUMUHU

1.1

Brnanenne cucremMoil XMMHYECKMX 3HAHUM, KOTOpPAasl BKIIFOYAECT:
OCHOBOMOJIATalOIINE  TOHATUS  (XUMHUYECKUH  DJIEMEHT, aToM,
AIIEKTpOHHasi 000JIouKka aTtoma, §-, p-, d-DIEKTPOHHBIE OpPOHUTAIH
aTOMOB, HOH, MOJIEKYJIa, BaJE€HTHOCTb, AJIEKTPOOTPUIATEIBHOCTD,
CTENICHb OKHWCJIEHUSA, XHMHYECKas CBsA3b, MOJb, MOJSIpHas macca,
MOJISIPHBIA 00BEM, KPHCTALTMYECKAsT PEIIETKA, TUIBI XUMUYECKUX
peakuuit (OKHMCITUTEIIBHO-BOCCTAHOBUTEIILHBIC, 3K30- u
SHIOTEPMHUYECKUE, PEAKIITTH HOHHOTO 00MEHa), pacTBOP, AIEKTPOJIUTHI,
HEAJIEKTPOJIUTBI, DJICKTPOIUTHYECKAs JTUCCOLMALMSA, OKUCIUTEND,
BOCCTAHOBUTEJb, CKOPOCTb XHMHUYECKOM pEaKUHH, XHUMHYECKOE
paBHOBECHE); TEOPUM M 3aKOHBI (TEOpHUS AIIEKTPOIUTUUECKOMN
nuccouuanuu, Ilepuoanueckuit 3akoH J[.MI. MenneneeBa, 3akoH
COXpaHEHMSI MACChI), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XHUMHUH,
(aKTONOTHYECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJYYCHUU H
0e30MacHOM HUCTIOJIb30BaHUH BaXKHEHIIINX HEOPTaHUYECKUX BEIIECTB B

OBITY M IPAKTUYECKON EATEIbHOCTH YeIOBeKa

1.2

ChopmupoBaHHOCT, YMEHUN BBISBISATH XapaKTEpHbIE NMPU3HAKU U
B3aMMOCBS3b W3YYECHHBIX IMOHSATUH, NPUMEHSATH COOTBETCTBYIOLIHE
MOHSTUSL TIPU OINUCAHUU CTPOEHUS MU CBOMCTB HEOPraHUYECKHX
BEIIECTB M HMX NPEBPAIICHUIA;, BBISBISATh B3aHUMOCBS3h XUMUYECKUX
3HaHUH’ c HOHSTUIMHU u MIpeICTaBICHUSIMH IPYyTHUX

CCTCCTBCHHOHAYYHEBIX IPEIMETOB

1.3

Brnanenne OCHOBHBIMM METOJAMM HAy4YHOTO IO3HAHUS BELIECTB U
XUMHUYECKUX SIBJICHUM (HaOltoeHue, HM3MEpEeHUe, SKCIEPHUMEHT,

MOJICJIUPOBAHUE)

1.4

ChopMuUpOBaHHOCTh YMEHHUH OMNpPEIENsATh BAJCHTHOCTb W CTEICHb
OKHCJICHUS XMMHMUYECKUX OJJIEMEHTOB B COCIMHEHHAX Pa3IMYHOIO
cocraBa, BHJ XMUMHMYECKOW CBA3M  (KOB&JIEGHTHAs, HWOHHa,
MeTaJUInYeCcKasl, BOJOPOHAS) B COSAUHEHMSIX, TUIl KPUCTAIUINYECKON
PEIIETKY KOHKPETHOI'O BEIIECTBA (aTOMHAs!, MOJIEKYJIsIpHas, MOHHa,

MeTaJlJIN4eCcKast)

1.5

ChopMupoBaHHOCTh YMEHHI OTPEACTIATH XapaKTep CPEIbl B BOIHBIX

pacTBOpax HCOPraHNICCKUX COE€JUHECHUI




1.6

ChopmMupoBaHHOCT,  yMEHHMSI  KJIACCU(PHUIMPOBATh XUMHUYECKHE
peaxkiuy Mo pa3IuyHbIM IPU3HAKAM (YHCITY M COCTaBYy pearupyromumx
BEIIECTB, TEMJIOBOMY 3((heKTy peakluu, H3MEHEHHUIO CTeleHei
OKHCIICHMsSI ~ DJIEMEHTOB,  OOpPaTUMOCTH  pEaKLHUM,  Y4aCTHUIO

KaTaiuszaTopa)

1.7

ChopMUpPOBAaHHOCT, yMEHUW COCTABISATh YpaBHEHUS PpPEaKIUi
pPa3IMYHBIX THUIIOB, IOJHBIE M COKPAIIEHHBIE YPAaBHEHUS PEaKLMM
MOHHOTO OOMEHA, YYUTHIBAsI yCIOBHSA, NMPH KOTOPBIX ITH PEAKLUUH

HAyT 10 KOHIa

1.8

CdhopMupoBaHHOCTD YMEHUH MIPOBOJIUTH peaxIuu,
HOJTBEPXKIAIOIIHE Ka4eCTBEHHbII coCTaB Pas3INYHbIX
HEOpPraHMYECKHUX BEIIECTB, PAclO3HAaBaTh OMNBITHBIM IMYyTEM HOHBI,

IIPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPraHMYECKUX BEIIECTB

1.9

CdhopmupoBaHHOCTH YMEHUW PACKPBIBATh CYIITHOCTh OKACITUTEIHHO-
BOCCTaHOBUTEIIbHBIX peakuui MOCPEACTBOM COCTaBJICHUS

SJICKTPOHHOT'O 0ajaHca dTHX peaKLII/Iﬁ

1.10

C(pOpMI/IpOBaHHOCTL y'MeHI/Iﬁ OOBSCHATh 3aBHCHUMOCTD CKOpPOCTH

XUMHUYECKOHN peakly OT Pa3inyHbIX (PaKTOPOB

ChopMUpOBaHHOCTb YMEHHH OOBACHATH XapakTep CMEIEHHs
XMMHUYECKOI0 PaBHOBECHS B 3aBUCUMOCTH OT BHELIHETO BO3JAECHCTBUS

(npunun Jle HlaTenbe)

OO6murast 1 HEOpraHUYECKask XUMUS

2.1

CdopMupoBaHHOCTH YMEHUW PacCKpbIBaTh CMBICH [leprogudeckoro
3akoHa .M. MeHnneneeBa  u JEMOHCTPHUPOBATh ero
CHUCTEMATH3UPYIOILyI0, OOBSICHUTENBHYI0O W  HPOTHOCTHYECKYIO

byHKIAHA

2.2

ChopmupoBaHHOCT, ~ YMEHUH  XapaKTepU30BaTh  AJIEKTPOHHOE
CTPOEHHE AaTOMOB XUMHUYECKHUX DJJEeMEHTOB |—4  mepuonos
[Tepuoanueckoit CUCTEMBI XUMHUYECKUX JJIEMCHTOB J.N.
MenpeneeBa, UCTIONB3YS MOHATHS «S-, p-, d-AIEKTPOHHBIE OPOUTAIIN,
«QHEPreTUYeCKHe YPOBHMW», OOBACHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XMMHMUYECKHX 3JIEMEHTOB U UX COCAMHEHUH IO MEpHOoJaM U
rpynmnaM [lepuogudeckoil cucTeMbl XMMHUYECKUX 3yieMeHTOB J[.M.

Menneneesa
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CdhopMupoBaHHOCTh YMEHHI XapaKTepHU30BaTh (OMUCHIBATH) OOIIUE
XMMHMUYECKHE CBOICTBA HEOPraHMYECKUX BEUIECTB Pa3IUYHBIX

KJIaACCOB, IOATBCPIKAATh CYIICCTBOBAHUC TeHETUYECKOM CBA3U MCXKOY




HCOpPTraHN4YCCKUMU B€IICCTBaAMU C IIOMOIIBIO ypaBHCHI/Iﬁ

COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUN

2.4

ChopMUpOBaHHOCTh YMEHHH YyCTaHABIMBATh TPUHAICKHOCTD
HEOpPraHMYECKUX BEIIECTB M0 MX COCTaBY K OMNPEIECIEHHOMY KIacCy
(rpymie) coequHeHu (MPOCThIe BEIIecTBa — METAUIBI U HEMETAIIBL,

OKCH/Ibl, OCHOBaHMUsI, KUCIOTbI, aM(POTEPHbIE THIPOKCUIbI, COITH)

2.5

ChopMupoBaHHOCTh YMEHHH HCII0JIB30BAaTh XMMUYECKYIO CUMBOJIUKY
JUIsL COCTaBi€HMsT (OpMyJ BELIECTB M YpPaBHEHUH XMMHUYECKUX
peakuuii, cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuaibHble
Ha3BaHMs OTIEJIbHBIX HEOPraHWYECKHUX BEIIECTB (yrapHbld Tas,
YIJEKUCIBIA Ta3, aMMMaK, raméHas W3BECTb, HEral€Has H3BECTb,

MATHEBAs COJIA, TUPUT U JIPYTHE)

2.6

CdopMuUpOBaHHOCTh YMEHUN XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHE
XUMHUYCCKUEC CBOICTBa HCOPTraHUYCCKUX  BCIICCTB  PA3JIMYHBIX
KJIACCOB, MOJATBEPKIATh CYIIECTBOBAHUE TEHETUIECKOM CBSI3U MEKITY
HEOPraHMYECKUMHU  BEIIECTBAMH  C  TOMONIBKD  YpPaBHECHHUUH

COOTBETCTBYIOIINX XUMHUYCCKHUX peaKum?I

2.7

ChopmupoBaHHOCT, ~ YMEHHUH  IUIAHUPOBATH U BBINOJIHATH
XUMHYECKHI OJKCIIEPUMEHT (pa3iokeHHe TEepOKCHIa BOJIOpOJa B
MPUCYTCTBUH KaTaJIM3aTopa, ONpeIesieHIe CPeIbl PaCTBOPOB BEIIECTB
C TOMOIIBIO YHUBEPCAIBHOTO HWHIUKATOPA, BIUSHHE Pa3IHYHBIX
(bakTOpoB Ha CKOPOCTb XHMHUYECKOW peaklMH, peakluuud HOHHOTO
oOMeHa, KaueCTBEHHbIE PEaKIMH Ha Ccyib(aT-, KapOoOHaT- U XJIOPUI-
aHMOHBI, HA KaTHOH aMMOHHS, PEUICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4
no reMam «MeTtaiuibe» U «HemeTansl») B COOTBETCTBUH C IIPAaBUIIAMHU
TeXHUKU Oe3omacHOCTH Tpu oOOpallleHWH C BelleCTBaMU H
1a00paTOpPHBIM  00OPYIOBAaHMEM;  TPEICTABIATH  PE3YJIbTATHI
XMMHUYECKOTO JKCIepuMeHTa B (opMe 3amucu  ypaBHEHHUI
COOTBETCTBYIOIIMX PeaKUui U (OPMYIMPOBATH BBHIBOJBI HA OCHOBE

9TUX PE3YyJIbTAaTOB

2.8

ChopmupoBaHHOCT, YMEHHUU COOMIOAATH TMpaBHJIa MOJB30BaHUS
XUMUYECKOW MOCYAOW M JabOpaTOPHBIM O0OPYJIOBAaHHEM, a TaKXKe
mpaBujia O6paIHeHI/I$[ C BCIICCTBAMHU B COOTBCTCTBHUU C HHCTPYKIUAMU

10 BBIIIOJTHCHUIO na60paT0pHHx XUMHUYCCKHUX OIIBITOB

2.9

ChopmupoBaHHOCTE ~ YMEHUH  XapaKTepU30BaTh  XHUMHUYECKHE
MIPOLECCHI, JIEKAIIME B OCHOBE IIPOMBILLICHHOIO MOJYYEHUs CEPHOU
KHCIIOTBI, aMMHUaKa, a Takxke chOpMHUPOBAaHHOCTh MPEACTABICHUN 00

O6IIII/IX HAay4YHBIX IIPHUHOUIIAX W  OKOJOIMYCCKHX HpO6H€MaX




XUMHUYCCKOro Mpon3BoOJACTBA

XuUMHS U KU3Hb. PacuéThl

3.1

CdopMUpOBaHHOCTH MPEACTABICHUN 0 XMMHYECKON COCTABIISIONIEH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XUMUU B TMO3HAHUU
SBJICHUN TPUPOJLI, B (HOPMUPOBAHUHM MBIIIUICHUS] U KYJIbTYPhI
JUYHOCTH, €€ (PYHKIIMOHATHHONW T'PaMOTHOCTH, HEOOXOAMUMOW IS
pelieHus] TPAKTUYECKUX 3a7ad M DSKOJOTUYECKH OOOCHOBAHHOTO

OTHOILLIEHHUS K CBOEMY 37I0POBBIO U PUPOJIHOM cpelie

3.2

ChopMupoBaHHOCTD yMEHUHI KPUTHUYECKU aHaJIU3UPOBATh
XUMHUYECKYI0 HMH(OpMAlMIO, MOJYyYaeMyl0 W3 pa3HbIX HCTOYHHUKOB

(cpencTBa MaccoBOM KOMMYHHMKALIUH, ceTh IHTEpHET U ApyTrue)
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ChopmupoBaHHOCT, YMEHUH COONIOATh MpaBUia HKOJIOTMYECKU
11eJ1Ieco00pa3HOro MOBEACHHUS B OBITY M TPYJIOBOHM JAEATEIHHOCTH B
LEeJSIX COXPaHEHHsI CBOETO 3/0pPOBbS M OKpY’Kalollel MPUPOIHOM

cpebl

3.4

Oco3HaBaTh OIIACHOCTH BO3JCHUCTBUS Ha JKHBBIC OpTraHHU3MBbI
OHpCI[eJ'IéHHLIX BCIICCTB, IIOHMMAsA CMBICI IIOKa3aTClid HﬂK,
INOSACHATH Ha IpUMEpax CIIOCOOBI YMCHBIICHUA W MNPEAOTBpalllCHUSA

HUX BpCIHOTO BOSI[CI\/'ICTBI/HI Ha OpraHuv3M 4€JIOBCKa

3.5

ChopmupoBaHHOCT, ~ yMEHMH  NPOBOJUTH  BBIYUCIECHUA  C
WCIIOJIb30BAaHUEM TIOHSTHUSI «MacCOBasi JIOJI BEIECTBA B PacTBOPE,
O0OBEMHBIX OTHOIIEHUH TA30B MPH XUMUYECKUX PEAKIUSIX, MACCHI
BEIIECTBA UM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY BELIECTBA,
Macce Win 00bEMY OJIHOTO M3 YYAacTBYIOIIMX B pEaKlUU BEUIECTB,
TEIUIOBOTO A PeKTa peaKi Ha OCHOBE 3aKOHOB COXPAaHEHUS MACChI

BCIICCTB, MMPCBPALLICHUA U COXPAHCHUA SHCPIrUU




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC

Kon

IIpoBepsiemMblii 3JIeMeHT copepKAHUA

1

TeopeTrueckre OCHOBBI OPraHNYECKON XUMHUU

1.1

[Ipenmer opraHW4YecKON XUMHUHU: €€ BOZHUKHOBEHHE, PAa3BUTHE M 3HAUYCHHUE B
IOJyYEHUU HOBBIX BELIECTB M MaTepuanoB. TeopHs CTPOEHUS OPraHUYECKHX

coequHennii A.M. bytnepoBa, €€ OCHOBHBIE MOJIOKEHUS

1.2

CtpykTypHble (OpMyJbl OpraHMYECKHX BellecTB. ['omosorus, wuzomepus.
XuUMHUeCKasi CBSI3b B OPraHMYECKHX COEAMHEHUSX — OJMHAPHBIE M KpaTHbIE

cs3u. [IpencrasieHne o KraccuUKaIi OPraHUIeCKIX BEIICCTB

1.3

Homenxknarypa opraHuueckux COeJMHEHUH (CUcTeMaThyecKas) 1 TpUBHAJIbHbIE

Ha3BaHUS BaXKHCUIIINX HpGI[CTaBI/ITeJIGf/i KJIaCCOB OPraHUYCCKUX BCHICCTB

VYri1eBo10pOBI

2.1

AJKaHBl: COCTaB M CTPOCHHME, TI'OMOJIOTMYECKMH psi. MeraH M dTaH —
NPOCTEUIINE MPEJCTABUTENN ANKAHOB: (PU3NYECKUE U XMMHUYECKHUE CBOWCTBA
(peakiuy 3aMeIEeHUs] U TOPEHMs), HAXOXKICHHE B HPUPOZE, MOIy4YEeHUE U

MIpUMEHEHHE

2.2

AJKeHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUN PsiA. ODTWIEH U NPOIHIIEH —
MpOCTEHIINE MPEACTABUTENHN AJIKEHOB: (pU3MYECKHe M XMMUYECKUE CBOMCTBA
(peakuuy THAPUPOBAHUS, TAJOTEHUPOBAHUSA, THUJIpAaTallUM, OKHUCIECHUS U

HOJ'II/IMepI/BaI_[I/II/I), MOJIYYCHHUEC U IPUMCHCHUC
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Anxanuensl: OyraaueHn-1,3 u wmerunOyraguen-1,3: crpoeHue, BaKHEUIIHE
XMMHYECKHe CBOICTBa (peakuus nonumepusanun). [Tomyuenne cuHTeTHYECKOTO

KaydyKa U pe3UHbI
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AJKHMHBI: COCTaB U 0COOEHHOCTH CTPOEHHsI, TOMOJIOTHYECKUHN psil. ALIETUIIEH —
MPOCTEHIINKA TpeACTaBUTENb AJIKMHOB: COCTaB, CTpOECHHE, (U3MUECKHEe WU
XUMHUYECKHE  CBOMCTBAa  (peakuuM  TUAPUPOBAHMS,  TaJOre€HUPOBAHMS,

ruaparanuu, FOpCHI/IH), MOJIYYCHHUEC U IPUMCHCHUC

2.5

Apenbl. benson: cocraB, crpoeHue, (U3MUECKHE M XUMHYECKHE CBOMCTBa
(peakuy TajOreHUpoOBaHUs M HUTPOBAHUS), IOJyY€HHE M IPUMEHEHHE.
Tonmyon: coctaB, cTpoeHHe, (pU3MUECKUEe M XUMHUYECKHE CBOICTBa (peakiuu
raJIOreHUPOBAHNS M HUTPOBAHUS), MOJyuYE€HUE U NpUMeHeHue. TOKCHYHOCTb
apeHoB. I'eHeTnyeckas CBsI3b MEXKIY YIVIEBOJAOPOJAMH, IMPHUHAJICKANIUMU K

Ppa3JINYHbIM KJIaCCaM




2.6

[IpupoaHble HMCTOYHUKHM yriieBOAOpoAoB. [IpuponHbBIl ra3 M MHONYyTHBIE
HedTsHable ra3pl. Hedts u e€ npoucxoxaenune. CrnocoOsl nepepadoTku HedTu:
NIEPEroHKa, KPEeKUHI (TepMHUYECKUH, KaTaluTU4ecKuil), muponus. IIpomykTs
nepepaboTku He(hTH, X IPUMEHEHHE B IPOMBIIIICHHOCTH U B ObITY. KaMeHHbIH

YTOJIb U IPOYKTHI €T0 TEPEepadoTKH

Kucnoponcoaep:xaiiue opraHn4ecKkue CoeJMHEHUS

3.1

[IpenenbHble OOHOATOMHBIE COUPTHL. MeTaHON W DTAaHON: CTPOECHUE,
du3MUYecKne W XUMHUYECKHE CBOMCTBA (pEakIUUd C AKTUBHBIMH METaJUTAMH,
raJloreHOBOJIOPOIaMU, TOpPEHHUE), MpPUMEHEHHe. BOJOpOIHBIE CBSI3U MEXKIY
MOJIEKYJIAaMH CIIUPTOB. /[elicTBHE MeTaHOIa U 3TAaHOJIa HA OPTaHU3M YEJIOBEKA.
MHOroaToMHbI€ CIIUPTHL. DTUIICHTIIUKOJb U TIHUIEPUH: CTPOCHHE, (PU3UIESCKUE
U XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO WICJIOYHBIMH METaJJIAMU,
KaueCTBEHHasl peaklMsi HAa MHOTOAaTOMHbIE cHUpThl). JleiicTBUE HAa OpraHu3M

YCJIOBCKA. HpI/IMeHCHI/Ie TJIMOCPHUHA U OTHJICHIJTIMKOJIA

3.2

deHoun: CTPOCHUC MOJICKYIJIBI, (I)I/ISI/I‘ICCKI/IG U XHMMHUYECKHE CBOMCTBA.

Toxcuunocts penomna. [Ipumenenue penomna
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Anpaerunpl ¥ KeToHbl. DopMabIeTwI, aleTaabJAeTu/l: CTPOSHHEe, (PU3UIECKUE
U XUMHUYECKHE CBOMCTBAa (peaknuW OKHUCJICHHS W  BOCCTAHOBJICHUS,

Ka4C€CTBCHHBIC peaKIII/II/I), IMOJIYUYCHHEC U IPUMCHCHUC
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OnHOOCHOBHBIE Mpe/iesibHble KapOOHOBbIE KUCIOTh. MypaBbUHasi U YKCYCHas
KHCJIOTBL: CTpOCHHE, (PU3MYEeCKHe M XMMHUYECKHE CBOMCTBa (CBOWCTBA, 00IINe
JUI Kjacca KHCIIOT, peakius STepu(HKaluu), MOJyyeHHEe M IMpHUMEHEHHE.
CreapuHOBas U 0JIEMHOBAsI KUCJIOTHI KaK MPEACTaBUTENIHN BBICIIMX KapOOHOBBIX

KHUCIOT. Mbla KaK COJIM BBICIIHUX Kap6OHOBI)IX KHUCJIOT, UX MOIOIIEC I[CI\/JICTBI/IC

3.5

CrnoxHble 3QUpBl KaK IPOU3BOIHbBIE KAPOOHOBBIX KUCIOT. ['MIPONIN3 CIIOKHBIX
sa¢upos. XKupsel. I'maponus xupos. [Ipumenenue xupoB. buonornueckas poib

KHUPOB

3.6

VYTneBoabl: cOCTaB, KIaCCH(PUKAIUS YTIIEBOJAOB (MOHO-, - M TIOJTUCAXaPHUJIbI).
I'moko3a — mpocTedInii MOHOCAaXapua: OCOOEHHOCTH CTPOCHHSI MOJIEKYJIBI,
¢busznyeckue M XUMHYECKHE CBOICTBa (B3aMMOACHCTBHE C TUAPOKCUIOM
meau(Il), oxucinenme ammuauyHblM ~ pacTBOopoM  okcuaa  cepebpa(l),
BOCCTAHOBJICHHE, OpOKEHUE IJIHOKO3bI), HAX0XKJIEHUE B IIPUPOJIE, IPUMEHEHUE,
ouonornueckas posib. Porocunte3. PpyKTo3a Kak M3oMep Iioko3bl. Kpaxman
U 1IeJUTI0JI03a KaK MpUpoHble moaumepbl. CTpoeHHe Kpaxmalia U LEeJUITIOJIO3bI.
dusznueckrue M XUMHUYECKHE CBOWCTBA KpaxMmaja (THIPOJU3, KaueCTBEHHAas

peakIus C HOJIOM)

A3oTcozepKalue OpraHndecKue COeqMHEHMS




4.1

AMUHOKHUCIOTHI Kak aMQoTepHble opraHudeckue coeauHenus. Ousnueckue u
XMMHUYECKHE CBOMCTBA aMMHOKMCIIOT (Ha MpUMepe INIMIuHA). buonornyeckoe

3Ha4YCHHE aMUHOKHUCIOT. Ilentuabl

4.2

benkun Kak INpUPOIHBIE BBICOKOMOJIEKYJIApHBIE coenuHeHus. IlepBuuHas,
BTOPUYHAs U TpeTHYHas CTPYKTypa OenkoB. XMMHUYECKHE CBOMCTBa OENKOB:

TUJIPOJIU3, ICHATypalusl, KAYeCTBEHHbIE peaKklUy Ha OeKu

BricokoMoOneKysipHbIE COSMHEHUS

5.1

OCHOBHBIE TMOHATHS XWMHHU BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMEp,
MOJUMEp, CTPYKTYpPHOE€  3BEHO, CTENEHb  MOJUMEPHU3ALMNHU,  CPEIHSIS
MoJieKyJisipHast Macca. OCHOBHBIE METOJbI CHUHTE3a BBICOKOMOJIEKYJISIPHBIX

COE€TUHEHUM — nojJimMepu3anusa U NOJMKOHACHCAUA

5.2

3KCHCpI/IMCHTaJIBHLI€‘ MCTObl M3YUCHUA BCHICCTB U HUX npeBpameHHﬁ:
O3HAaKOMJICHUEC C O6p8.3].IaMI/I IMPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH,

acTMace, KayuykoB. [loidydyeHre CHHTeTHYEeCKOro KayuyKa U Pe3UHbI

11 KIIACC

Kon

HpOBepﬂeMLIﬁ JIEMEHT COACPKAHUSA

TeOpeTI/I‘IeCKI/Ie OCHOBBI XMMHUH

1.1

XuMudeckuit aneMeHT. AToM. Sapo aToma, U30TOMbI. DIEKTPOHHAs 000I0UKa.
DHepreTuYecKre YpOBHH, MOyPOBHU. ATOMHBIC OpOUTAIH, S-, -, d-2TIEMEHTBHI.
OcobeHHOCTH pacipeiesieHus JIEKTPOHOB TI0 OPOUTANISIM B aTOMaX 3JIEMEHTOB

MEPBBIX YETHIPEX NEPUOJOB. DIEKTPOHHAS KOH(UTYPALIUs aTOMOB

1.2

ITepnonnueckuit 3akoH u Ilepuonnueckas cucreMa XUMHUYECKHX DJIEMEHTOB
J.1. Menneneea. CBsi3b nepuoauveckoro 3akona u [lepuoanueckoit cucremsl
xuMHu4deckux 3yemeHToB .M. MenpeneeBa ¢ COBpeMEHHOM Teopuel CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XHUMHYECKHX JJIEMEHTOB M
00pa3yeMbIX UMM TPOCTBIX M CJIOXHBIX BEIIECTB 1O TpyHIaM U MEpHOIaM.

3HadeHUe NepruoaANYCCKOro 3aKOHa B pa3BUTHU HAYKU

1.3

Crpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BHIbl XUMHUYECKOW CBS3HU
(KoBaJIeHTHasl HEMOJIsIpHAas W TOJspHas, HOHHAs, MeTaunudeckas). WoHBI:
KaTHOHBl M aHWOHBI. MeXaHW3Mbl 00pa30BaHUs KOBAJEHTHON XUMHUYECKOU

cBs3U1 (OOMEHHBIN U JOHOPHO-AKIENTOPHBIN). BogopoiHas cBs3b

1.4

BanentHocTh. DnekTpooTpuniateabHOCTh. CTENeHb OKUCICHUS

1.5

BemecTBa MOJIEKyISIpHOTO U HEMOJIEKYJISIPHOTO CTPOEHHSI. 3aKOH MOCTOSIHCTBA

COCTaBa BelleCcTBA. THUIBI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA




BEIIECTB OT THUMA KpUCTAUIMYECKOW pemeérku. lloHsatue o aucnepcHbIX
cucreMax. VICTHHHBIE M KOJUIOMAHBIE pacTBOPBL. MaccoBasi 10Ji1 BELIECTBA B

pacTBOpe

1.6

Knaccuduxanums HEOPraHUYEeCKUX COCAVIHCHUM. Homenknarypa

HCOPraHNYCCKUX BCIICCTB

1.7

XuMu4deckas pcaKknu. KHaCCI/I(I)I/IKaLII/I}I XUMHUUYCCKUX peaKuHﬁ B
HeopFaHquCKOﬁ n OpraHquCKOﬁ XHMHH. 3aKOH COXpaHCHHA MACChl BCIICCTB,

3aKOH COXpaHCHUA WU MPEBpAIICHUA DHCPIUH TP XUMHUYCCKUX PCAKIUAX

1.8

CkopocTb peakium, e€ 3aBUCUMOCTb OT pa3InYHbIX (PAKTOPOB

1.9

O6parumbie peaknuu. XUMUYECKOe paBHOBecHe. MDaKTOPhI, BIUSAIOMINE Ha

COCTOsIHME XUMHUYecKoro pasHosecus. [Ipuauun Jle [larense

1.10

OnexTponuTnyeckas auccounanus. CuipHble U cinadble anekTponuthl. Cpena
BOJHBIX PACTBOPOB BCHICCTB: KHCIIAs, HeﬁTpaJIBHaﬂ, mejao4yHasd. PeaKI_[I/II/I

HOHHOT0 00OMEHa

1.11

OKHCIUTEIHHO-BOCCTAHOBUTEILHBIC pCaknumn

HCOpF AHNYCCKasad XUMUA

2.1

Hewmerannsl. [lonoxenue Hemeramios B [lepuoanueckoii cucreMe XUMUYECKUX
anemenToB J[.M. MeHneneeBa u 0COOEHHOCTH CTpOEHUsI aTOMOB. DU3UYECKHE
CBOMCTBAa HEMETAJUIOB. AJUIOTPONHS HEMETAJUIOB (Ha MpUMEpe KHCIOPOJa,

cepsl, pocdopa u yrieposa)

2.2

XUMHYECKUE CBOMCTBA BAXKHEHIIMX HEMETAUIOB (TajJOreHOB, CEphbl, a30Ta,
dbocdopa, yriaepoma W KpEeMHHUS) U HUX COCAUHEHUH  (OKCHUIOB,
KHCIIOPOJICOICPKAIIMX KHUCIOT, BOJOPOJHBIX CoeIuHEeHMH). [IpuMmeHeHuHe

BaXXKHEUIIINX HEMETAJUIOB U X COCIUHEHUN
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Metamnbl. [lonoxenue meramnoB B llepumoanyeckoi cucTeMe XUMHUYECKUX
anemenToB [[.M. MenneneeBa. OcoO€HHOCTH CTPOEHHUS SJIEKTPOHHBIX 000JI04YEK
aToMOB MeTasuioB. O0mue pusndeckre cBoiicTBa MeTauIoB. CIIaBbI METAIIIOB.

3HeKTp0XI/IMI/I‘{eCKI/Iﬁ paa HaHpH)KeHI/Iﬁ MCTAJlJIOB
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XUMHYECKUE CBOMCTBA BaXKHEMIIMX METAJJIOB (HATpUM, KaJluid, KalbLUU,
MarHui, aJlOMUHUH, [IMHK, XPOM, XKE€JIe30, MEJIb) U MX coeauHEeHHH. OO0Iue

crocoObl MoTy4YeHus: MeTaJuoB. [IprMeHeHre MeTalljIoB B OBITY M TEXHHUKE

2.5

I'enernueckas cBsA3b HCOPraHNMYCCKUX BCIICCTB, IPUHAJICIKAIIUX K PA3JINYHbIM

Kj1accaM

XUMHUS U KU3Hb

3.1

Ponp xumum B oOecriedeHUH HKOJIOTHYECKON, DHEPreTUYECKOW W IMHIIEBOU

6C3OHaCHOCTI/I, PasBUTUU MCIAUIIUHBI. ITonsaTHe o HAay4YHBIX MCTOAAX IMO3HAHUWA




BCIICCTB U XUMHUYCCKUX peaKHI/IfI

[IpencraBnenus: 00 0OIMKMX HAYYHBIX MPUHIIMIIAX TPOMBIIIJICHHOTO MOTYYeHHUS

BAKHEHIIMX BEHIECTB. YEIIOBEK B MUPE BEIIECTB U MATEPUAJTIOB: Ba)KHEUIINE

32 CTPOUTENbHBIE MaTepUalbl, KOHCTPYKLHOHHBIE MaTepHAIIbl, KPACKU, CTEKIIO,
KepaMuKa, MaTepHalibl Ul JJICKTPOHUKH, HAHOMATEPHAJIbl, OPraHUYEeCKUE U
MHHEpaJIbHBIC YI00pEHUS
Xumusi ¥ 370pOBbE 4YENOBEKa: IpaBWJIa HCIOIB30BAHUS JIEKAPCTBEHHBIX

33 MpenaparoB, TpaBWiIa OE30IMacHOTO HCIOJIB30BAHUS TPETapaToB OBITOBON

XHUMHHU B HOBCGI[HGBHOﬁ KHU3HHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Xumus, 10 xknacc/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.
AxnmonepHoe obiectBo «M3natensctBo «IIpocBeiieHne»
* Xumus, 11 xknacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A.

AknmonepHoe obmectBo «M3naTensctBo «IIpocBemienne»
METOJIUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJIA

VYpoxu xumun B 10 kimacce. ba3oBslit ypoBeHb. MeToanueckoe ocodue. O. C.
IMa6puensu, . I'. Octpoymos, C.A. Cnaakos. M. IIpocsemnienue
VYpoku xumun B 11 xacce. bazoBeiit ypoBenb. Metoanueckoe mocobue. O. C.
la6puensn,U. I'. Octpoymos, C.A. Cnaakos. M. [Ipocseiienue
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* Xumus, 10 knace/ I'aGpuensn O.C., Octpoymos W.T"., Cnankos C.A.

~

AKUHOHEpHOE 061IecTBO «M31aTeabeTRBO «IIpocBemenue
* Xumus, 11 xnace/ Tabpuensu O.C., Octpoymos N.I'., Crnaaxos C.A.
AKUHMOHepHOe 06u1ecTBO «M3aaTenbeTBo «IpocBerieHue»

METOAMYECKHE MATEPHAJIBI JJISI VUUTEJLSI

Ypoxu xumuu B 10 knacce. bazoBeiii yYpoBeHb. Mertonnyeckoe rnocodue. O. C.

.

A

Iabpuenan, M. I'. Octpoymos, C.A. Ciankos. M. ITpoceemienne
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=

Ypoku xuMuu B 11 knacce. bazosbiii YpoBeHb. MeToaudeckoe nocodue. (
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I'abpuensu, M. T, OCTpoyMOB, C.A. Cnanxos. M. Ilpocselietue
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