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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CcpelHero ooOmero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUM K pe3yibTaTaM OCBOCHUS
denepanbHON 00pa30BaTENbHON MPOrpaMMBbl CPEAHEro OOIIero oOpa30BaHMS
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XuUMHs» B 00pa3oBaTelbHBIX opraHu3auusx Poccuiickoi
denepanyy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAaMMBbI, H
OCHOBHBIX ToNoXkeHu «CTparerun pa3BUTHS BocnuTaHud B Poccuiickoil
®enepanuu Ha niepuon 10 2025 roma» (Pacmopsokenue [IpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOorpamMMbl MO XUMHUHU, K OIPEAEIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie TosiokeHuss GI'OC COO o B3anM0OOYCIOBICHHOCTH IICNICH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TpPeOOBAaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3zoBaHue, MOJy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON  OpraHU3aluy, SIBISIETCS HEOTHEMJIEMOW YacThlO HUX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOLIMM 3TallOM peaju3aluyd Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJOBeKa, a TaKKe OKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILIEHUS K CBOEMY
3MI0POBbI0 M TPUPOAHOW cpene. Peanusyercss XuMuyeckoe o00Opa3zoBaHUE
oOydJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHus CpeACTBAMH y4eOHOTO
npeaMera «XUMHSD», COJEpKaHUE M IOCTPOCHHE KOTOPOro ONpENESiCHbl B
mporpaMme MO0 XHMHUHM C YYETOM CHenu(PUKA HAyKH XUMHUHM, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI M B MaTEPUAIBHOW XU3HHM OOIIECTBA, a TaKXKe C y4ETOM
o0lMX 1efaed MW MPUHLHUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XuUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPAaeT 0COOYyI0 pOJib B
COBPEMEHHOW IMBMIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAbHON KyJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEeM MHUPE KaK O €IUHCTBE
OPUPOABLl M YEJIOBEKa, KOTOpoe (OPMHUPYETCS B XMMUU HA OCHOBE MOHUMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHUPA, OCO3HAHUSA B3aMMOCBS3M MEXIY
CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MO>KHBIMH 00JIACTSMU IPUMEHEHUSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacThI0 MUPOBOI KyJIbTypbl, HEOOXOAUMBIM YCIOBHEM YCIEIITHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAS, KaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBJiEHA Ha pEIICHUE
rJI00ANBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
HEPreTHYECKOM, MUIIEBOM, IKOJIOTUYECKOI 0€30MaCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJTOTOBKY
oOyyaromuxcs, HEOOXOJUMYI0 MM JJs BbIpa0OTKM MHPOBO33PEHUECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOHKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HETMIOCPEACTBEHHO C XUMUEH.

CocraBngomuMu  npeameTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKon Xxumuu. POpMHUpPOBaHUE JAHHOM CHUCTEMBI 3HAHUM NPU U3YYEHUU
npeaMera 00ecnedYMBaeT BO3MOYKHOCTb PACCMOTPEHHsSI BCEro MHOT0oOpas3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XuUMus» c@opMuUpoBaHa B MpoOrpaMMe MO XMMHUHU Ha OCHOBE
CUCTEMHOIO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajga U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCST HA YPOBHE KJIACCHYECKON TEOPUU CTPOCHHUS OPraHUYEeCKUX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXUMHYECKUX M  BJICKTPOHHBIX
OpeICcTaBICHU O CTpoeHMu BemlecTB. CBeaeHHs 00 H3y4aeMblX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB J0 CIOXKHBIX OHOJIOTMYECKU
AKTUBHBIX COEIMHEHUN. B Kypce OpraHM4eckor XUMHUHM IIOJIYy4YarOT pPa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATLHBIC
MPEICTABIICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKAIIMOHHBIX MPU3HAKAX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEAKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeaMeTre «XuMus» 0a30BOro YpOBHSA
paccMaTpuBaeTCsl W3YYEHHBIM Ha YPOBHE OCHOBHOTO 0OImero oOpa3oBaHUs
TEOPETUYECKU MaTepuan H (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» 00yYaromMMcs TPEAOCTaBIsIeTCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULINH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroIIei 10 0OBACHSIOMIEH 1 MPOTHO3UPYIOLICH.

Envnas cucrema 3HaHMM O BOXKHEWIIHUX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBax W INPUMEHEHHH, a TAKKE O XUMUYECKHUX PEAKLUMAX, UX CYILIHOCTH H
3aKOHOMEpPHOCTSAX IIpOTEeKaHus JonosHAercs B Kypcax 10 m 11 xiaccos
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUSA CHOCOOCTBYIOT IOHMMAHUIO B3aWMOCBSI3U XHMHH C
JPYTMMHU HayKaMH, PacKpbIBalOT €€ POJIb B IO3HABATEIBHOM W IPAKTHYECKOU
JESATEIIbHOCTH 4YEJIOBEKA, CIIOCOOCTBYIOT BOCHUTAHHMIO YBa)KEHHS K IPOLECCY
TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUYECKUX MPUIOKEHUN XMMHUHU, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTHPOBAaTbCS B OOIMIECTBEHHO M JUYHOCTHO 3HAYUMBIX
npo0siemMax, CBSI3aHHBIX C XMMHUEH, KPUTUYECKH OCMBICIUBATh HUH(POPMALMIO U
OPUMEHATh €€ U1 IONOJHEHUs 3HAaHWM, pEUICHUS MHTEIUIEKTYalbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS ~ M3YYEHHS] OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHUEM, II03HABAEMOCTh MPUPOJAHBIX SBJICHUWA IyTEM O3KCIEPUMEHTA M
pEelIeHUs] MPOTUBOPEUYMII MEXKIYy HOBBIMM (akKTaMM U  TEOPETUUECKHUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHUYECKUX Mpobiiem, a
Takke MpodJieM cOepeKeHUsl FIHEPreTUYECKUX PECYPCOB, ChIPhS, CO3JaHUSI HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B mmaHe pemeHus 3agad  BOCIWTAHWSA, Pa3BUTUS M COLMAIU3ALMU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBU, HMEIONMX 0a30Bo€ 3HAYCHHE IS
pa3IMyYHBIX BHJIOB JCSTENBHOCTH: pEUIeHHs MpoOsieM, MOWCKa, aHalu3a H
00paboTku nHpOpMAaLK, HEOOXOIUMBIX JJIsi MPUOOPETEHUS OIbITa TPAKTUYECKOM
U HCCIIEN0BATEIbCKON AESTENbHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B MO3HAHUU
XUMUHU.

B mnpaktuke mnpenonaBaHMs XMMHM KaK Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, TP OMPEICICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEPBOCTENEHHON 3HAYMMOCTU TPAAULMOHHO IMPU3HAETCS (POPMUPOBAHUE OCHOB
XMMHYECKONM HAayKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JEATEIbHOCTH YE€JIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KydbTyphl. C
METOAMYECKOW TOYKM 3PEHUs TAKOM NOAXOJ K ONPEACIICHHUIO LIEJIEW W3y4eHUs
IIPEIMETA SBJISIETCS BIIOJIHE ONIPABAAHHBIM.



CorylacHO JaHHOW TOYKE 3pEHUs IVIAaBHBIMHM LEJISIMU H3Y4YEHUsS INpeameTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBsttOTCA:

e (GOpPMHUPOBAaHME CHUCTEMBl XHUMHYECKHX 3HAHMM KaK  BaKHEHUIIEH
COCTABJIIFOLIEH €CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM
J€eKaT KIKYEBbIC MOHATUSA, (PYHIAMEHTAIBHBIE 3aKOHBl U TEOPUH XUMHH,
OCBOCHHE S3bIKa HAyKH, YCBOCHHE WM IMMOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000IICHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
UX Pa3BUTHUSA U CTAaHOBJICHHSI,

e (opMUPOBAHUE U Pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUSA
BEUIECTB M XUMHYECKHX peakUuuid, HEOOXOIUMBIX UIsI HPUOOpEeTEeHUs
YMEHUN OpUEHTUPOBATHCS B MHUPE BEIIECTB U XUMHUYECKUX SIBICHHI,
MMEIOIIUX MECTO B MPUPOJIE, B TPAKTUYECKON U TOBCEAHEBHOM KU3HU;

e Ppa3BUTHE YMEHHUH U CLIOCOOOB JEATENbHOCTH, CBA3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHMEM XUMHYECKOTO JKCIIEPUMEHTa, COOJIIOJIEHUEM  IPaBUI
0e30MacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsay ¢ aTum, coliepkaTelibHasi XapaKTepUCTUKA LeJed U 3aa4 U3y4eHHUs
IpeaIMeTa B IPOrpamMMe M0 XUMHHU YTOYHEHA U CKOPPEKTUPOBaHAa B COOTBETCTBUU
C HOBBIMU IIPUOPUTETAMHU B CUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpernojaBaHUM XUMUM B OOJbllIed CTeHNeHH OTAAETCS  MpeArnovTeHue
MPAKTUYECKOM KOMIIOHEHTE COJAEp>KaHusd OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTENbHOW OpPraHu3aliy, BIaJCIOIIEro He
HA0OpOM 3HaHUW, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh Ccroco0aMu U
YMEHUSIMH aKTUBHOTO INOJIYYEHMS 3HAHUU M NPUMEHEHUS UX B PEANbHOW >KU3HU
JUISL peLIEHUS TPAaKTUYECKHX 3a/1a4.

B cBf3M ¢ 3TUM TpU U3YYEHUM NpeaMera «XHUMHs JIOMUHHUPYIOIIEe
3HaY€HUE MPUOOPETAIOT TaKUE LIETU U 3aJa4H, Kak:

ajanranus 00yJaromMxcsl K YCIOBUSIM JTMHAMUYHO Pa3BHBAIOIIETOCS MUPA,
dbopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSTHIO TPAMOTHBIX
pelieHnil B KOHKPETHBIX KU3HEHHBIX CUTYalUsiX, CBS3aHHBIX C BEIIECTBAMU M MX
MPUMEHEHUEM;

dopMupoBaHue 'y OOyyaroUMxcs KJIIOYEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLINI), WMEIOIIMX YHUBEPCAJIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BHUIOB
NeATEIbHOCTH: PElIeHHs MpoOJeM, MOUCKa, aHanu3a U 00pabOTKu MH(POpMaLIUH,
HEOOXOIUMBIX U1 TNPUOOPETEHMsI OIbITa JAEATEIbHOCTH, KOTOpas 3aHMMAET
BAJXHOE MECTO B IIO3HAHMM XWUMHH, a TaKXKe 1 OLUEHKH C MO3ULUI
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKHUX
IPOLIECCOB HAa OPTraHU3M YEJIOBEKA U IPUPOIHYIO CPELY;



pa3BUTHE TO3HABATEIHLHBIX HHTEPECOB, MHTEIIEKTYATbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSTENBHO TPUOOpETaTh HOBBIE
3HAHMS 110 XUMHUH B COOTBETCTBUU C JKU3HEHHBIMH TTOTPEOHOCTSIMH, UCIIOJIB30BATh
COBpEMEHHbIE MH(POPMALIMOHHBIE TEXHOJOTUHU JIJISl MOMCKA M aHajdu3a y4eOHOU U
HAy4YHO-TIOMYJISIPHOM MH(POPMAIIUK XUMUYECKOTO COJIEP KAHMUS;

¢dbopMupOBaHUE U pa3BUTHE Y 0O0YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJUMBbI, B YAaCTHOCTH, MPU IUIAHUPOBAHWU U MPOBEJECHUU XHMHUYECKOTO
HKCIIEPUMEHTA;

BOCMIUTAaHUWE Yy oOOydarommxcss YOEKIEHHOCTH B T'yMaHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUHU, €€ BAXKHOW PONMM B PEHICHUH TI00ANBHBIX MPOOIeM
paIroOHAIBHOTO MPUPOAOTIONB30BaHNUS, TIOTIOTHEHUS SHEPTETHIECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHONIEHUS K TPHUPOJEC U CBOEMY 3J0POBBIO, a TakKe MPHUOOPETEHUsS OIbITa
WCITOJIb30BAHUS TIOMYYEHHBIX 3HAHWWA IS TPUHSTHS TPAMOTHBIX PEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SBJICHUSMH.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOT0 YPOBHSI BXOJUT B COCTaB MpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
PEIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJISl U3YUEHUSI XUMUHU, HA 0a30BOM YpOBHE
cpeaHero oobmiero oopazoBaHusi, coctapisieT 68 yacos: B 10 kiacce — 34 yaca (1
yac B Hegemwo), B 11 kmacce — 34 wgaca (1 w4ac B Hememo).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyeckoi XUMHH: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05KeHUsA. CTPYKTYypHBIE (OPMYJIbI
OpraHMYeCcKUX BemecTB. [omonorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEICTAaBUTENIEN KIACCOB OPraHMYECKUX BEIIECTB.

OKCIEPUMEHTAIBHBIE METOAbl HM3YYEHMsI BEIIECTB M HUX IPEBPALLCHHMN:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO MPEBPAILEHUIO0 OPraHUYECKHUX BEIIECTB
IIpU HarpeBaHuu (TUTaBJICHHE, OOYTJIMBAaHUE U TOPEHHE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMellleHuss W TOPEHHUs), HAXOXKACHWE B IMPHUPOJAE, IOIyYCHHE WU
IIPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUNA psll. DTHIEH U TPOIUJIEH —
NPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME U XUMHUYECKHME CBOMICTBa
(peakuuu TUAPUPOBAHMS, TAJOICHUPOBAHUSA, TUAPATALMH, OKUCIEHUS U
MOJINMEPU3ALINH ), TOTYYEHUE U IPUMEHEHHE.

Anxaguensl: OyramueH-1,3 u metmwnOytagueHn-1,3: cTpoeHue, BakKHEUIINE
XUMUYECKUE CBOMCTBa (peakuus mnojaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTHUECKUN psifl. AlleTUIeH
— TpPOCTEHIINNA TNpEeACTaBUTENb AJIKHHOB: COCTaB, CTPOEHHUE, (U3HUECKUE U
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
TOPEHMUSI), IOJTYYEHUE U IPUMEHEHHUE.

Apensl. benzoin: cocraB, cTpoeHue, pU3NYECKME U XMMHMUYECKHUE CBOICTBa
(peakiuu raJoreHMpOBaHHUS U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tonyon:
cocmae, cmpoenue,  Quauyeckue U  XuUMuyeckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue u npumeHnerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAAICKAIUMU K
pa3IMYHBIM KJIaccaM.

[IpuponHble MCTOYHMKH YIJIEBOAOPOAOB. IIpupomHblii ra3 W NOMYTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIIEHHOCTH U B ObITy. KameHHBIH
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB U HUX MPEBpaIICHUI:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Hedptb» u  «Yromp», MOIETMPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJOB U
raJIOTeHONPON3BOAHBIX, MMPOBEICHNE MPAKTUICCKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3y4YEHHE €TO CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB HJIK TPOIYKTOB PEAKLIUN).

Kucisiopoacoaep:kamue opranu4ecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
¢usznyeckne M XHWMUYECKHE CBOMCTBA (pEaKkIUM C aKTUBHBIMH MeETaJllaMH,
raJIoreHOBOJIOPOAaMH, TOpPEHHUE), NpUMEHEeHHe. BoJopoaHble CBSI3M MEXIY
MOJIEKYJIaMU CIIUPTOB. JlelicTBHEe MEeTaHOa U 3TaHOJIa Ha OPTaHU3M YeJIOBEeKa.

MHoOroaToMHble  CHOUPTBL. OTWICHIJUKOIb W  TJIMLEPUH: CTPOECHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJulaMM, KaueCTBEHHas peakUus Ha MHOIOAaTOMHBbIE CIMPTHI). JleiicTBHe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U STUICHTITUKOJI.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Tokcuunocth penona. [Ipumenenne gpenomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA: CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIIEHHS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIMH ), TOJy4YEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpefeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbUHas W
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HUECKhe U XHMHUYECKHE CBOMCTBA (CBOMCTBA,
o0miue JUIsl Kjacca KUCIOT, PeakIus 3TepupuKalum), MoJIy4eHne U IpUMEHEHHUE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIIOT. Mblja KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHUE.

Crnoxuple 3(QUpPbl Kak MPOU3BOJAHBIE KAapOOHOBBIX KHUCHOT. [‘maponus
cloxHbIX 3¢upoB. Kupsl. 'uaponus xupos. [Ipumenenue xxupos. buonoruueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTedmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYNbI, (U3NYECKHEe W XHUMHYECKHE CBOMCTBAa (B3aUMOJACHCTBHE C
ruapokcugom Menu(Il), oxkucienne ammuadHbIiM pacTBopoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u nemnono3a Kak nNpupojHbie noiaumepsl. CTpoeHrne Kpaxmaia U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIIEpUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEIIECTB M MX IPEBpALLEHUI:
IIPOBE/ICHHE, HAOJIIOJICHHE W OINHCAHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIMPTOB, KAa4E€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKHCICHHE STaHOJa
okcuznoM Mmeau(1l)), MHOroaroMHbBIX CHUPTOB (B3aUMOJCHCTBHE TIJIMLEPUHA C
ruspokcuiom Meau(ll)), anpaernnoB (OKUCIeHnEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3aumoneicTBUE Kpaxmanga C HOJIOM),
IIPOBEICHHE MMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIIOTBHI.

Pacuérnblie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBAa MM MPOJYKTAa PEaKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJIHBIX BEIIECTB WM TPOIYKTOB PEAKIIUN).

A3oTcozeprkalme OpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTH Kak aM(pOoTepHble oprannyeckue coeanHenus. dusnueckue
U XMMHMYECKHE CBOMCTBAa aMHMHOKMCIOT (Ha mpumMepe riuiuHa). buonoruueckoe
3HaYeHHE aMUHOKHUCIOT. [lenTupl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
TUJIPOJIN3, IHATypalusl, KAYeCTBEHHbIC peakluy Ha OeJIKu.

OKCIIepUMEHTANbHBIE METOAbl H3YYEHMsI BEIIECTB M MX IPEBpallEeHUI:
HaOJI0ICHUE U OMMCAHUE JIEMOHCTPAILIMOHHBIX OMNBITOB: JAeHATypalus OeJIKOB MpHU
HarpeBaHUH, IBETHHIC pEaKIUN OCITKOB.

BbicokoMouieKyJIsIpHbIE COeIMHEHUSI

OCHOBHBIE TOHSATUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIl: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUHU, CPEAHSIST MOJIEKYJIApHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH —
MOJIMMEPHU3AIUS U MOJTUKOHIECHCAIHS.

OKCTIepUMEHTANbHBIE METOAbl H3YYEHHsI BEIIECTB M HX IPEBpALLCHUI:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOAHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMAcCC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBIISIETCA 4YEpe3 HCIIOJIb30BAaHUE KakK OOIIMX €CTECTBEHHO-
HAy4YHBIX MOHATHI, TaK U NOHSITHH, SBISIOIIMUXCS CUCTEMHBIMHU JUISI OTIAEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

OO11ue ecTecCTBEHHO-HAy4YHbIE IOHATHUSA: SIBJICHHUE, HAYUHBIN (PaKkT, TMIIOTE3A,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEPEHUE, FIKCIIEPUMEHT, MOJIETUPOBAHHUE.

dusnka: MaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUN YPOBEHb, BEILECTBO, TENO, OOBEM, arperaTHOE COCTOSIHUE
BElIECTBA, (PU3MUECKHUE BETUUMUHBI U €MHUIIBI X U3MEPEHHUSL.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doTocHHTE3, OMOJOTMYECKH aKTHBHBIE BelecTBa (O€IKH, YIJIEBOIbI, KHUPBHI,
bepMeHTHI).

['eorpadusi: MuHepabl, TOPHbIE MOPOJbI, TOJE3HbIE UCKOMAEMbIE, TOILIUBO,
pECYpCHI.

TexHOonorus: MNHIIEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO MHUTAHMS,
MOIOILIME CPEJICTBA, JEKAPCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTEpHaIIbl U3
VCKYCCTBEHHBIX M1 CHHTETHYECKUX BOJIOKOH.

11 KJIACC
OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XuMUYECKHl 3naeMeHT. AToM. Sapo artoma, H30TONbL. JIEKTPOHHAS
000J104YKa. DHEPreTHUECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamu, s-, p-, d-
aneMeHTbl. OCOOEHHOCTH paclpenesieHusl JIEKTPOHOB MO OpOUTAIIM B aTOMax
HJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DNEKTPOHHASI KOH(PUTYpaIusi aTOMOB.

[Tepunonnueckuit 3akoH U llepronnueckas cucreMa XMMUYECKUX AJIEMEHTOB
. Y. MenaeneeBa. CBsi3b NMepUOIUYECKOTO 3aKoHA U [lepnognyeckoil cucTeMbl
xumuyeckux aneMmeHToB . M. MeHpneneeBa ¢ COBPEMEHHOU TEOpPUEU CTPOCHUS
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHHUS CBOMCTB XHWMHYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMH MPOCTHIX W CJIOXHBIX BEIIECTB IO TpyNIaM M IEepHOJaM.
3Ha4YeHHE MTEPUOIUYECKOr0 3aKOHA B PA3BUTHH HAYKHU.

Crpoenue BemiecTBa. XUMHYECKash CBs3b. BHABI XUMHYECKON CBS3U
(koBaJIeHTHasi HEMOJisipHas W MOJSpHAsl, UOHHAs, MeTauinyeckas). MexaHu3Mbl
oOpa3oBaHUsI KOBAJIEHTHOM XHWMHUYECKOW CBA3M (OOMEHHBIM U JIOHOPHO-
aKuenTopHslil). BomopogHas cBs3b. BalleHTHOCTh. DNEKTPOOTPHULIATENBHOCTD.
Crenenb okuciieHrsa. IOHbI: KATHOHBI U AaHUOHBI.



BemectBa  MOJEKYJISPHOTO UM HEMOJEKYJISIPHOTO  CTPOEHHUA. 3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THUIMBI KPUCTANIMUYECKUX PEIIETOK. 3aBUCUMOCTD
CBOMCTBA BEILIECTB OT TUIIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne O aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOWJIHBIE PACTBOPHI.
MaccoBast 10Ji1 BEIIECTBA B pACTBOPE.

Knaccudukanus HEOPraHUYECKUX COCTMHEHU. Homenxknarypa
HEOPraHUYECKHX BEIIECTB. ['eHeTudeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANIUX K Pa3JIMYHBIM KJIacCaM.

Xumuueckass — peakuusd. Krmaccupukanmss XUMHUECKMX — peakiuil B
HEOPTaHUYECKOM M OpPraHWYECKOM XHWMHH. 3aKOH COXPAHEHHs MacChl BEILIECTB,
3aKOH COXPAHECHUA W MPEBPALICHUS SHEPTUHN TPU XUMHUYECKUX PEAKIIMSX.

CKOpOCTh peaklnH, €€ 3aBUCUMOCTbh OT pa3iauvHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. Xwumuyeckoe paBHoBecue. DakToppl, BIUSIOMIKE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle [larense.

DnekTpoiuTuueckas nuccounanus. CuiabHbIE U cladbie IeKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KHUCIAs, HEUTPpAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
neMoHcTpanus Tabaun «lleproauyeckas cucteMa XuMUYecKux 3nmemeHToB J[. .
MeHnneneeBay, U3ydeHUE MoOJIeNIed KPUCTAUIMYECKUX PEHIETOK, HaOIoJAeHUuE U
OMHUCaHUE JEMOHCTPAIMOHHBIX U JJA0OPATOPHBIX OMBITOB (pa3iioKeHUE MEPOKCUIA
BOJIOPOJA B MPUCYTCTBUM KATAIU3ATOPA, ONPEAECICHUE CPEIbI pACTBOPOB BEIIECTB
C TOMOIIBI0 YHHBEPCAIBHOIO HWHIWKATOpPA, PEaKIMH HOHHOTO OOMEHa),
MIPOBENICHUE TIPAKTUYECKOIN paboThl «BiausHue pa3nuyHbIX (PaKTOPOB HA CKOPOCTh
XAMHUYECKOMN pEaKIum.

PacuérHble 3anaumn.

Pacuétel 10O ypaBHEHMSIM XUMHUYECKUX pEaKUuid, B TOM YHCIE
TEPMOXHUMHUYECKHAE PACUEThI, PACUEThl C HCIOJIB30BAHUEM IIOHATUSA «MAaCCOBAs
JIOJISl BELLIECTBAY.

Heopranuuyeckasi xumusi

Hemerannel. Ilonoxkenne HemetraiuioB B llepuogumueckoi  cucreme
xuMuueckux sjeMeHToB [[. M. MeHneneeBa m 0COOCHHOCTH CTPOCHHS aTOMOB.
@u3nyecKue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHUCJIOpOo/a, cephl, hochopa u yriepoa).

XUMHUYECKHE CBOMCTBA BaKHEHIIMX HEMETAIOB (raJIOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoma U KpeMHHS)) W UX  COCOWHEHUU  (OKCHIOB,
KHUCJIOPOJACOIEPAKAITUX KUCIOT, BOAOPOJAHBIX COCAMHEHUN).

[IprMeHeHnEe Ba)XHENIIIMX HEMETAIUIOB U UX COCITMHEHUU.



Merannel. Ilonoxenne meramnos B [leproanueckoi cucreMe XMMHUYECKUX
anemenToB [I. . MengeneeBa. OCOOEHHOCTH CTPOEHUS 3JEKTPOHHBIX 000JIOYEK
atoMoB MeTaiuioB. O0mue ¢guzndeckue cBoiicTBa MeTayioB. CIUlaBbl METAJUIOB.
DIEKTPOXUMHUYECKUI P HAMIPSKEHU METAIIIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHUM, KalWM, KaJIbIUH,
MarHui, allfOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCAMHEHUHN.

OOmue cnocoObl momyuyeHus: MetasioB. [IpumeHeHne MeTamuioB B OBITY H
TEXHHUKE.

OKCINEpUMEHTANbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX IPEBPALICHUN:
U3y4YeHUE KOJUICKIMH «MeTayuibl U CIUIaBbl», 00pa3lOB HEMETAIUIOB, pELICHUE
HKCIIEPUMEHTAJIbHBIX 3a7a4, HAOJIOJEHUE U OIKCAHUE JIEMOHCTPAIMOHHBIX U
7a00paTOPHBIX OMNBITOB (B3aHMMOJIEHCTBHE THAPOKCH]IA ATIOMUHHUSA C PACTBOpaMU
KHUCJIOT U IIeJI0YeH, KaYECTBEHHBIE PEeaKI[MU Ha KATHOHBI METAJIIOB).

Pacuérnbie 3agaun.

PacuéTtel macchl BemiecTBa WiaM O00OBEMA ra3oB IO WM3BECTHOMY KOJIUYECTBY
BEILECTBA, Macce WM OOBEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BELIECTB,
pacu€tbl Macchl (00BEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKLIUU, €CIIH OJTHO
U3 BEILIECTB UMEET IPUMECH.

XuMHus ¥ KM3Hb

Ponp xuMun B 0OeCrieUYeHUM SKOJOTUYECKOM, YHEPTreTUUECKON U TMHUILEBOU
0€30MacHOCTH, Pa3BUTUM MeAUIMHBL. [loHATHE O HAyYHBIX METOJAX IO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIIJIEHHOTO
MOJTYYEHHUS BAXKHEUIIINX BEIIECTB.

YenoBeK B MHUpPE BELIECTB M MAaTE€pPUAIOB: BAXKHEWILIME CTPOUTEIIbHbBIE
MaTepuaibl, KOHCTPYKLHMOHHBIE MaTepuasbl, Kpacku, CTEKJIO, KEepaMHKa,
MaTepuabl JJIsl 3JIEKTPOHUKH, HAHOMAaTEpHUasbl, OPraHUYECKUE MU MUHEPAJIbHbIC
yaoOpeHus.

XUMHST W 30pPOBbE YEJIOBEKA: MpaBUjia HCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuiia OE€30MACHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUHU
B IOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzammsi  MEXNpeaMEeTHBIX  CBA3eH Tpu  WU3ydyeHUH oOmed u
HEOpraHu4yeckol xumMuu B 11 Kjacce oCyIIeCTBISIETCS YEpe3 MCIOIb30BAHUE Kak
OOlIMX €eCTECTBEHHO-HAYYHBIX TOHSATUH, TaK W TOHATUN, SBISIOLIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTI'O IUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE MOHATHUS: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccupuKalusi, NEepUOAUYHOCTh, HaOII0IEHUE,
DKCHEPUMEHT, MOAECIMPOBAHUE, U3MEPEHUE, SIBJICHUE.



du3uka: MaTepusi, FHEPTHsl, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOIl, paIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIETUUECKUI YPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PU3NYECKUE BEIMYUHBI U CAMHHIIBI HX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, JKOcHCTema, Ouocdepa, Makpo- U
MHUKPOAJIEMEHTHI, BATAMUHBI, 0OMEH BEIIECTB B OpTraHU3ME.

['eorpadusi: MuUHEpABI, TOPHBIC TOPOJIBI, TIOJIC3HBIC HCKOTIAeMbIE, TOTLIMBO,
pecypchl.

TexHonorus: XuMUYecKasi MPOMBIIUIEHHOCTb, METAJULYPIHsi, MPOU3BOACTBO
CTPOUTENIBHBIX MATEPUAIIOB, CEIbCKOXO35IMCTBEHHOE MPOU3BOJCTBO, IHUILEBAS
MPOMBIIICHHOCTh,  (hapMalrleBTUUECKass  MPOMBIILUICHHOCTb,  ITPOU3BOJICTBO
KOCMETHYECKHX IIpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YaroIIMMHUCSL TMPOTpaMM CpellHero oOIero o0pa3oBaHus (JIMYHOCTHBIM,
METanpeAMETHBIM W TpeaAMeTHbIM). HaydHo-meTonuyeckol OCHOBOM s
pa3paboTKu TUIAHUPYEMBIX PEe3yJIbTaTOB OCBOCHHS MPOrpaMM CPEIHEro OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIA MOAXO/.

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOJXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJCIEHBI CIEAYIOIINE COCTABISIONINE:

OCO3HAaHUE OOYYAIOUIMMUCS POCCHUICKONW TpakAaHCKOW MJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOTIPEIEIEHUIO;

HaJIM4KME MOTUBAIIMU K O0YyUEHHUIO;

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

TOTOBHOCTh M CIHOCOOHOCTh OOYYarolIUMXCsi PYKOBOJCTBOBAThCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00Pa30BaHUs;

HAJIM4YKUE MPABOCO3HAHUS YKOJIOTHYECKON KYJIbTYphl M CIIOCOOHOCTH CTAaBHUTh
eI U CTPOUTH )KU3HCHHBIC TJIaHBI.

JInyHOCTHBIE pE3yNbTaThl OCBOCHUS MpeaMeTa «XHUMUsS» JOCTUTAlOTCS B
CANHCTBE Y4YEOHOW M BOCHUTATEIBHOW JACSITEIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMHU, COLMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HaeajaMyd POCCUHCKOr0 TPa’KJAHCKOro OOIIECTBa, MPUHSTHIMA B OOLIECTBE
HOPMAaMM Y TpPaBWIAMH  TOBEJEHUS,  CIOCOOCTBYIOIIMMHU  IpoleccaM
CaMOITO3HAHUS, CAaMOPA3BUTUSI W HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroIMXCsl.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUA MpeaAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M TMPAKTUYECKOW JESITEIHbHOCTH
oOy4Jaronmxcs Mo peaju3alyy NPUHATHIX B 00IECTBE LIEHHOCTEW, B TOM YHUCIE B
YaCTHU:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHMS 00YYaIONUMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S13aHHOCTEMH,
YBaKECHUS K 3aKOHY U ITPABOIOPSAAKY;

MPEACTABICHUS. O COLMAJIBHBIX HOPMax M NPaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW JAESATENBHOCTH NPH CO3JaHUU
y4€OHBIX MPOEKTOB, PEIIEHWN Yy4E€OHBIX M MO3HABATEJbHBIX 3a/a4, BBINOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH IOHUMAaTb W MPUHMMATh MOTHBBI, HaMEpPEHUs, JIOTUKY U
apryMEHThI IpYTUX IPU aHAIU3€ Pa3IUYHbIX BUJIOB YUEOHOH N1€ATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA

LHEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HACIEJIUIO
OTEYECTBEHHON XUMUH;

YBaO)XEHUsI K MPOILIECCY TBOPUECTBA B OOJACTH TEOPUM U IMPAKTUUYECKOTO
IPUMEHEHUSI XWMHH, OCO3HAHMUS TOTO, YTO JOCTHIKEHHSI HAyKH €CThb PEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX SKCIIEPUMEHTAIBHBIX  ITOUCKOB,
MOCTOSIHHOT'O TPYJ1a YYEHBIX U MPAKTHKOB;

UHTEpeCa M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUHM M MOCIEAYIOIIEM
aHaJin3e MHQOpPMAIMK O MEPEIOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPaBCTBEHHOI'O CO3HAHMUS, STUYECKOTO OBEACHUS;

CHOCOOHOCTH OLICHWBATh CUTYallMH, CBA3aHHbBIE C XUMUYECKUMU SBIICHUSIMH,
Y [IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHHMBAaTh CBOE IMOBEIECHHUE M IMOCTYNKH CBOMX TOBAPUUIEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
IIOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHMMAHMUSl LEHHOCTEW 310poBOro u Oe3omacHOro oOpasza KU3HH,
HEO0OXOJAMMOCTA OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoieHus TpaBuwil 0e30MacHOro OOpalieHHus C BEIIeCTBaMU B OBITY,
ITIOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH;

NOHUMAHUSl LEHHOCTH TPAaBWJI HMHAUBUAYAIBHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHUS TIOCTEACTBUNA W HENPUSATUS BPEIHBIX NPUBBIYEK (yHOTpeOIeHUS
QJIKOT'0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HMCCIIEA0BATEIbCKOM
NESTENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M  JPYyrux BHUAAX
NEeATEIbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COLIMaJIbHON HApPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJIbI);



WHTEpeca K MPAKTUIECKOMY M3YUeHUIO0 MPodeccruil pa3IuvaHoOro pojia, B TOM
YHCIIE HA OCHOBE MPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHUU;

YBAXKEHUS K TPYAY, JIFOJIAM TPYya U pe3yJabTaTaM TPYAOBOU JIESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHOM TPacKTOPHUH
oOpa3oBaHus, Oyayiied MpoPeccuu U peanu3aluud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, UHTEPECOB U
noTpeOHOCTEN 00111IeCTBa;

6) 3K0J10rH4eCKOro BOCIIMTAHMS:

HKOJIOTHYECKHU 11eJIeCO00pPa3HOr0 OTHOILIEHUS K MPUPOJE, KaK HCTOUHHUKY
CYILIECTBOBAHMS )KU3HHU Ha 3€MJIE;

MOHMMAHUST TJIO0AJTBLHOIO XapakTepa SKOJIOTHYECKUX MPOOJieM, BIUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOW CPE/IbI;

OCO3HAHUS HEOOXOJUMOCTH HCIIOJNB30BAHUSA JOCTWKEHUW XUMHH  JUIS
pelIeHus: BOIPOCOB PALIMOHATIBHOIO IPUPOIOIIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEHN OKPYKAKOIIEH
NPUPOIHON Cpelie, YMEHHSI MPOTHO3UPOBATh HEOJArOMPUSITHBIE HKOJOTUYECKHUE
MOCIIEICTBUA NPEANPUHUMAEMBIX JEUCTBUN U TPEAOTBPAILIATh UX;

HaJIMYKS PA3BUTOTO 3KOJIOTUUYECKOTIO MBILUICHUS, SKOJIOIHYECKON KYJIbTYPHI,
OIIbITA JESATETbHOCTH JKOJIOTUYECKOU HaIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHON, KOMMYHUKATUBHOM M COILIMAIIBHOM
MpPaKkTUKe, CIOCOOHOCTM ¥ YMEHHUSI aKTUBHO MPOTHUBOCTOSITH HJEOJIOTUHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

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

MOHMMAaHUSl CHeUu(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHus] 00 OKPYKAIOIEM MHUpE KaK O €IMHCTBE MPHUPOIBI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH | pelieHuu MpoOJieM COXpaHEHUSs
MIPUPOJHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAUYUMOCTH XUMUU JJISI COBPEMEHHOM
UUBUJIM3AIUU: B €€ TYMAaHHCTUYECKOM HAIPAaBICHHOCTH W BAXXHOW pOJIA B
CO37aHMHM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpHI, PEHICHUU TI00aBHBIX TTPOOIEM
YCTOMYHUBOTO Pa3BUTHS UYEJIOBEYECTBA — CHIPHEBOM, SHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEAMIIMHBI, 0OECIEUEHUU YCIOBUI
YCHENIHOTO TPyJAa W OKOJOTHYECKA KOMQPOPTHOM IKU3HU KaXKIOTO UJIEeHA
00I11eCTBa;

€CTECTBEHHO-HAYYHOM T'PAMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJOB
MO3HAHUS, WCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BaTh



MOJTy9aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBJICHUN OKPYIKAIOIIETO MHUPA U
MIPOUCXOMSIINUX B HEM M3MEHECHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKTFOUCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W HWMEIONIMXCS JaHHBIX C IEJIbI0 TIOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CTIOCOOHOCTH CaMOCTOSATEIBHO HCIIOJIb30BaTh XUMHUYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHBIX KU3HCHHBIX CUTYAITUSX;

UHTEepeca K O3HAHUIO U UCCIIeI0BATEIbCKON ACSITENIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENpEephIBHOMY O0Opa3oBaHUIO U
caM000pa3oBaHUIO0, K AaKTUBHOMY IIOJyYCHHIO HOBBIX 3HAHWHA 10 XWMHH B
COOTBETCTBUHU C KU3HEHHBIMU MMOTPEOHOCTIMU;

MHTEpeca K 0COOECHHOCTSAM TpyJa B pa3inyHbIX chepax npodhecCuoHAIbHOM
NESATETLHOCTH.

METANPEJMETHBIE PE3YJIBTATDBI

MeTtanpeaMeTHbIC Pe3yJIbTaThl OCBOCHHS YYEOHOTO TpeaMeTa «XUMHUs» Ha
YPOBHE CpPeAHEro 00111ero 00pa3oBaHUsl BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHUS]  OOYy4YaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) O0IIeHayYHbIC TOHSATHUS, OTpa)Karolue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PHUKY METOJO0B TMO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, DHEPTHs, SBJICHUE,
MpoIiecc, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, Uccle0BaHNe, HAOTIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

yHUBEpCalbHbIC Y4eOHbIC NeWcTBUs (TO3HaBaTEIbHbIC, KOMMYHUKATHBHEBIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmupoBaHue (yHKUIHOHATBHOU
I'PaMOTHOCTH M COLMATIbHOM KOMIETEHIIMN 00yUYarOIINXCs;
CIIOCOOHOCTD oOy4arommxcs UCIIOJIb30BaTh OCBOEHHbIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHYCCKUE 3HAHUS W YHUBEpCAIbHBIC YUCOHBIC
JICVCTBYS B IO3HABATEIBHOM U COIUAIBHOM MPAKTHKE.

MeranpeaMeTHble Ppe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATHBHBIMU U  PETryJATHUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHHBEpPCAJTbHBIMHA Y4eOHbIMU NMo3HaABaTeJIbHBIMH
AEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CaMOCTOSITeTbHO  (OPMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEAEHATh LENU JESITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JIOCTUXKEHU S, COOTHOCUTD PE3YJIbTAThI ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPHU OCBOCHUU 3HAHMN MPUEMBI JIOTMYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKKU TOHATUM U YCTAHABIMBATh WX B3aWMOCBSI3b,



WCITOJIb30BATh COOTBETCTBYIONINE TIOHSTHSI JIJIs1 OOBSICHEHUS OTIEIBHBIX (PAaKTOB U
SIBIICHUI;

BBEIOMPATh OCHOBAaHUS W KPUTEPHH s KIacCH(PUKAIMKA BEIIECTB U
XUMUYECKUX PEAKIINN;

YCTAHABIMBAaTh IPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE PACCYXKJCHHUS (MHIAYKTUBHBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) DJJIEMEHTA, XUMHUYecKas (opmysa, YpaBHEHHE XUMUYECKOH
peakiuy — TMPU PElICHWH Y4YeOHBIX MO3HABAaTEIbHBIX M MPAKTHUUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIE MPEJICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUECKUX PEAKIIUM.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4YHOTO MO3HAHUS BEIECTB U XUMHUUYECKUX
pEaKLNii;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIb30BATh MMOCTABIICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIMpPOBAaHHBIE BOMPOCHl B KAauyeCTBE HWHCTPYMEHTA
MO3HAHUS U OCHOBBI 11 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKa3bIBAEMBIX CYXICHUI;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS U  IPOBEICHUS
YYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJATh 32 XOJA0M
MpoIecca, CaMOCTOATENIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyIupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIBHO JJOCTOBEPHOCTH PE3YIbTATOB UCCIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBIN OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIENAOBATENLCKOW U MPOCKTHOU
JEATEIIbBHOCTH, MPOSBIISTH CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUSI TMPAKTUYECKUX 3a7ay, MPUMEHEHHUIO Pa3JIUYHBIX
METOJI0B TTO3HAHMSI.

3) pabdora ¢ ungopmaunmeii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HUCTOYHUKAX HWHPOpManuu (HAYy4HO-
MONyJISIpHAsl JIUTepaTypa XUMHUYECKOTO COJIEpXKaHUsl, CIPABOYHBIE IOCOOUS,
pecypebl HTEpHeTa), aHanM3upoBaTh MUH(POPMAIMIO PA3IMYHBIX BUAOB U (PopM
MpEeACTaBIICHUS], KPUTHYECKHU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTS;



(GbopMynupoBaTh 3aMpoChl U MPUMEHATh Pa3IMYHbIE METOAbl MPU TOUCKE U
orbope wuHpOpMalMK, HEOOXOAMMOW [UIsi BBIMOJHEHUS YYEOHBIX 3ajad
OIPEIEIIEHHOIO TUIIA;

npuoOpeTaTh ONBIT HCIHOJIb30BAaHUS HH(POPMAILIMOHHO-KOMMYHUKAaTHUBHBIX
TEXHOJIOTMH U Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAIbHYIO  (GOpMy  TNPEACTABICHUS
uHbopMaluu (cxembl, TpaduKu, AUArpaMMbl, TAOIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAy4yHBIM S3bIK B KayecTBE CpeAcTBa MNpu padoTe ¢
XUMHUYECKON HH(OpMaIMeil: NpPUMEHATh MEXIpeAMETHbIE ((pusmueckue u
MaTeMaTUYECKNE) 3HAKU U CUMBOJIBL, (hOpMYyJibl, a00peBUATYpPbI, HOMEHKIATYPY;

UCTIONB30BaTh W TPeoOpa3oBhIBaTh 3HAKOBO-CHMBOJHMYECKHE CPEICTBA
HaTJISAHOCTH.

Ogi1ajeHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH el CTBUSIMM:

3aJ1aBaTh BOMPOCHI M0 CYHIECTBY 00CYKJaeMOM TEMBI B XOJ€ JUAJIOra U/Win
JUCKYCCHM,  BBICKa3bIBaTh  HJEH, (GOPMYyIHMPOBATh CBOU  TMPEAJIOKEHUS
OTHOCHTEIFHO BBITIOTHEHUS MPEAJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C TPE3CHTAIMEel pe3yNbTaTOB MO3HABATEIBHON IESTEIBHOCTH,
MOJIyYEHHBIX CAMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU MPHU BBINOJIHEHUN
XUMHUYECKOI0 3KCIEPUMEHTa, MPAKTUUECKONH pabOThl MO MCCIEIOBAaHUIO CBOWCTB
M3y4aeMbIX BEIECTB, peajn3alui y4eOHOTO mpoeKTa U (OPMYIUPOBATH BBHIBOIBI
1o pe3yibTaTaM MPOBEACHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHWS TO3WUIUN B
X0J1e 00CYK/ICHUSI 1 0OMEHa MHCHUSIMH.

OBgiaieHHe YHMBEPCAJbHBIMHU PeryIsiTUBHBIMM 1eHCTBUSIMU:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISATh CBOIO IO3HABATEJIbHYIO
JeSTENIbHOCTD, OMpezenss e€ Iend W 3aJadd, KOHTPOJIUPOBAaTH M IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraeéMblii aJIrOpuT™M JACHUCTBUH IpuU
BBIMIOJITHEHUHM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajady, BbIOWpaTh Hauboiee
3¢ (EeKTUBHBI CHOCOO MX pEIIeHUs € Yy4ETOM IOJyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIUSX;

OCYIIIECTBISITh CAMOKOHTPOJIb CBOCH NIEATEIHHOCTH Ha OCHOBE CaMOaHaJIM3a
Y CAaMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

[IpenMeTHble pe3ylabTaThl OCBOCHHMS Kypca «OpraHuyeckass XuUMHS»
OTPAKAIOT:

cOPMHPOBAHHOCTh  TPEACTABICHHA O XUMHYECKOW  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJIM XUMHHM B TIO3HAHHWM SIBICHUI



opuponbl, B (HOPMHUPOBAHMHM MBIIUIEHHWS M KYJbTypbl JHYHOCTH, €€
(GYHKIIMOHATIBFHON TPAMOTHOCTH, HEOOXOIUMOM JJIsl pEIICHHsI MPAKTUYECKUX 3a]1a4
U 9KOJIOTHYEeCKH 0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3[IOPOBBIO M MPHUPOIHOMN
cpene;

BIIAJICHUE  CUCTEMOM  XUMHYECKUX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAKOIINE TMOHATHA (XMMHYECKHI JJIEMEHT, aTOM, >3JEKTPOHHAs
000JI0UKa aToMa, MOJIEKYJIa, BaJICHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyina (pa3BEpHyTass U COKpaUIEHHAs), MOJb, MOJISIpHas
mMacca, MOJIApHBIH OOBEM, YIJEPOAHBIM CKeneT, (yHKUMOHAJIbHAs TpYIIa,
panuKai, U30Mepusi, U30Mepbl, TOMOJIOTUYECKUN PsAL, TOMOJIOTH, YITIEBOLOPOLBI,
KUCJIOPOJ U a30TCOAEpXKalMe COECIUHEHUs, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3B€HO, BBICOKOMOJIEKYJISIDHBIE COEUHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS
oprannyeckux BemecTB A. M. ByTiepoBa, 3aKOH COXpaHEHHs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3BIK XMMHHU; MHUPOBO33PEHUYECKUE 3HAHUA,
JeXalye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOJIOIrMYECKUE CBEIEHUS O CBOMCTBax, COCTaBe, IOJYyYEHUU U
0€e30MacCHOM HCIIOJIb30BAaHUM BAXXHEHIIMX OPraHWYECKUX BEHIECTB B OBITY U
IIPAKTUYECKOMN AEATEIBHOCTH YEIIOBEKa,;

C(OPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKU TMOHATHUH,
YCTaHABJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE NMOHATHA IPHU
ONMCAHNU COCTaBa, CTPOCHHUSI U MPEBPAICHUN OPTaHUYECKUX COCTMHEHNN;

Cc(OPMUPOBAHHOCTh YMEHUW HCHOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
COCTABJICHHMSI MOJIEKYJSIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpAILEHHON)
dopMysl  OpraHMYECKHX BEIIECTB W ypPaBHEHUH XMMHUYECKUX pEaKLui,
M3TOTAaBIMBATh MOJEIU MOJIEKYJ OPTaHUYECKUX BELIECTB Ui WUIKOCTPALUA UX
XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMUPOBAHHOCTh YMEHUH YyCTaHAaBIMBATh MPHUHAJICKHOCTh HM3YyYCHHBIX
OpPraHMYEeCKUX BEIIECTB II0 HUX COCTaBy U CIPOCHUIO K ONPEACICHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COEAMHEHMs), [aBaTb KM Ha3BaHUSA IO
cuctematudyeckoil Homenknatype (IUPAC), a Takke NpUBOIUTH TPUBHAJIbHbBIE
Ha3BaHUS OTAEJIbHBIX OPraHMYECKUX BEIIECTB (ITWIEH, IMPONWIEH, alETUJIEH,
ATWJICHTJIMKOJb, TIUUEPUH, (EHON, (popManblerus, aueTalibIerua, MypaBbUHas
KHUCJIOTa, YKCYCHasl KUCJIOTA, OJICMHOBAsI KUCJI0TA, CTEAPUHOBAs KUCJI0TA, IJII0K034,
$pyKTO3a, KpaxMaJ, LeUII0J103a, TIULHH);

c(OPMUPOBAHHOCTh YMEHHS ONPEIENSITh BUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCNUHEHUAX (OMHAPHBIC U KPATHBIC);



c(OPMHPOBAHHOCTh yMEHUS MPUMEHSATH TOJOXKECHHUSI TEOPUU CTPOCHHUS
oprannueckux BeniectB A. M. bytiepoBa 1151 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepuU30BaTh  COCTaB, CTPOCHHE,
bu3nueckue M XMMHUYECKHE CBOMCTBA TUIHUYHBIX MPEACTABUTENICH pPa3TUUHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATUJIEH, MPOIMWJICH, AallCTUJICH,
Oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON], 3TAHOJ, STUJICHTJIHKOJD,
IIIMLEPUH, (PEHOJI, alleTalbJeru, MypaBbUHasi U YKCYCHas KHUCIOTBHI, TJIOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHasl KUCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXIYy HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEAKIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKHU YTIIEBOJOPOHOTO
Chipbsi (He(QTh, NUPHUPOAHBIA Ta3, Yrojib), CHOCOOBI HX MEpepadOTKH U
MpPaKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOIYKTa
peakiMu 1O W3BECTHBIM Macce, O0bEMY, KOJUYECTBY OJHOTO HU3 MCXOIHBIX
BEII[ECTB WJIU MPOAYKTOB PEaKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIaJCTh CHUCTEMOW 3HAHWKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMUUYECKUX SIBJICHUMN (HaOJIIOJeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIUPOBAHKE),
UCIIOJIb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIH30BAHUS XUMUYECKON
MOCy/I0l U J1IabOpaTOpHBIM O00OpYJAOBaHUEM, a TaKXe MpaBwiIa OOpalieHus ¢
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIUSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, MOJTyUEHUE
ATUJIEHA U W3Y4YCHHUE €ro CBOWCTB, KA4YE€CTBEHHbIC PEaKIUU OPraHUYECKUX
BEIIIECTB, JCHATYypalusi OCJIKOB MPU HArpEeBaHUU, I[BETHHIC PEAKIMH OEJIKOB) B
COOTBETCTBHHM C TMpaBWIaMU TEXHUKHA OE30MaCHOCTH TpU OOpaiieHuu C
BEIIECTBAMU M JIaOOpPaTOPHBIM OOOpPYJIOBAaHHEM, WPEACTABISAThH PpPE3yJIbTaThl
XUMHUYECKOTO JKCHEepUMEHTa B (opMme 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOPMYyITUPOBATH BBIBOIBI HA OCHOBE ATHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AaHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, IuTepHeT u apyrux);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OMMAaCHOCTh BO3JCHCTBUS Ha >KMBBIC OPTaHU3MBI OIPEICIEHHBIX OPTraHUYECKUX
BEIeCTB, TOHUMasi cMbIca Tokazatens I[1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeJI0BEeKa;

JUISE 00Y4aroNIuXCs ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbBSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX TO3HAHHS BEIIECTB U
XAMHYECKUX SIBIICHUIA;

JUIS CIIETIBIX H  CJIA0OBHIAIIMX OOYyYaloOUIMXCsA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
11 KJIACC

[IpenMeTHBIE pe3yabTaThl OCBOCHHS Kypca «OOImas M HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMUPOBAHHOCTh  MPEJCTABICHUI: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOM KAPTUHBI MHpA, POJA XHMHUHU B TO3HAHWM SIBJICHUMN
npuposbl, B (GOPMUPOBAHWM MBINUICHUS W KyJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pelIeHUs TPAKTUUECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIATAONINE MOHATUS (XUMUYECKHH JJIEMEHT, aToM, M30Tom, S-, P-, d-
AJIEKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISIPHBIA OOBEM,
BAJICHTHOCTb, 3JICKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUAYECKAsI CBSI3b
(KOBaJIeHTHasl, MOHHAs, METATNYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TUIIBI  XUMHYECKUX  pPEAKIUM, PacTBOpP, IJIEKTPOJMUTHI, HEIJICKTPOJUTHI,
AJICKTPOJUTUYECKAS JTUCCOLMALINSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUH W 3aKOHBI (TEOpus
AJIEKTPOJIUTUYECKON Auccouuanuu, nepuomuueckun 3akoH J[. M. Menneneena,
3aKOH COXPAaHCHUS MACCHhI BEIIECTB, 3aKOH COXPAHCHUS U MPEBPALLCHUS SHEPrUU
MpY XMMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJUYECKHN SI3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHUMAHWS NPUYUHHOCTH H
CUCTEMHOCTH XHMMUYECKHX SIBJICHUM, (PAKTOJOTUUECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYeHHUH U 0€30MMaCHOM HCTOJb30BAaHUM BOXKHEHIITUX HEOPTaHUYECKHUX
BEIIECTB B OBITY U IPAKTUYCCKOM NESITEILHOCTH YEJIOBEKA,



c(OpPMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHATHUH,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIME MOHITHUS MpPU
ONHMCAHUH HEOPTAHMYECKUX BEIECTB U UX MPEBPALECHUN;

C()OPMUPOBAHHOCTh YMEHHUU MCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS
cocTaBieHUsT (GOpMyJl BEUIECTB M  YpPaBHEHUH  XHMMUYECKUX pEakLui,
cuctematuieckytro HoMmeHknatypy (IUPAC) u TpuBuanabHble Ha3BaHUS OTAEIbHBIX
HEOPraHWYECKUX BEUIECTB (yrapHblid ra3, YIJIEKMCIbIM ra3, aMMHaK, raméHas
U3BECTb, HETALIEHAs! U3BECTh, IUTHEBAS COMA, IUPUT U IPYTHE);

c(pOpMUPOBAHHOCTh YMEHUIN ONPEIENISITh BAJIEHTHOCTh U CTETIEHb OKHCIECHUS
XUMHUYECKUX 3JIEMEHTOB B COCIMHEHHUSAX PAa3IM4YHOIO COCTaBa, BHJ XUMHUYECKON
CBs3M (KOBaJE€HTHAsl, MOHHAs, METAJUIMYECKAasi, BOJOPOJIHASA) B COCIMHEHUSX, THUII
KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOrO BElIecTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHasl, METAJUIMYECKAs ), XapakTep cpeibl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIUHECHUM;

c(OpMHPOBAHHOCTh yMEHUN yCTaHaBJIUBATh NPUHAIIEKHOCTb
HEOPraHWYECKUX BEIIECTB MO HUX COCTaBY K OINpPEAEIEHHOMY Kiaccy/TpyIiie
COEJIMHEHU (MPOCThIE BEIIECTBA — METAUIBl U HEMETAILIbl, OKCUIbl, OCHOBaHMUS,
KHUCIIOThI, aM(pOTEpHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUH PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa [l
N. MenaeneeBa u 1€MOHCTPUPOBATH €M0 CUCTEMATU3UPYIOUTYIO, OOBSICHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

C()OPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh DSJIEKTPOHHOE CTPOEHHUE
aTOMOB XUMHWYECKHX 3JeMeHTOB |—4 mnepuonos Ileproandeckoil cHCTEMBI
xumuueckux snemenToB JI. M. MenngeneeBa, HCIONb3ys HOHATHA «s-, P-, O-
AIIEKTPOHHBIE opOuTanmy, «IHEPreTUYECKue YPOBHI, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHHS] CBOMCTB XMMHMUYECKHX JIEMEHTOB U MX COEAUHEHUUN
0 nepuoaaM u rpymnmnam llepuoauueckon cucTeMbl XUMHAYECKUX 3i1eMeHTOB []. U.
Menpaeneena;

cOpPMHPOBAHHOCTh YMEHUW  XapakTepu3oBaTh (OMUCHIBATH)  OOIIHUE
XUMUYECKHE CBOMCTBA HEOPraHMYECKUX  BEIIECTB  Pa3JIMYHBIX  KIJIACCOB,
NOATBEPKIATh CYIIECTBOBAHUE T'€HETHYECKOW CBA3M MEXAY HEOPraHMYEeCKUMU
BEILECTBAMH C [TOMOILBIO YPABHEHHI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKLINN;

Cc(OPMUPOBAHHOCTh YMEHHS KJIaCCU(PUIMPOBATH XUMHUYECKUE PEAKLIUU IO
pa3IMYHBIM TMpPHU3HAKAM (YUCIY U COCTaBYy pPEarupyrollux BEHIECTB, TEILIOBOMY
3pdeKTy peakuuu, U3MEHEHUIO CTENEHEH OKUCIEHMS AJIEMEHTOB, 0OpaTUMOCTH
pEeaKklnH, yYaCTHIO KaTaau3aTropa);

c(OpPMUPOBAHHOCTh YMEHUW COCTaBISATh YPAaBHEHUS DPEAKIMA Pa3TMYHBIX
TUIIOB, TIOJTHBIE M COKPALIEHHBIC YPABHEHHSI PEAKIMII HOHHOTO 0OMEHA, YUUThIBas
YCIJIOBHSI, IIPX KOTOPBIX 3TU PEAKLIUU UAYT 10 KOHIIA,



c(OPMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIMH, IOATBEPKAAIOIINE
KAUECTBEHHBI COCTaB pPa3JUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OMBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
BEIIECTB;

cOPMHPOBAHHOCTh YMEHHMM  PaCKphIBaTh CYHIIHOCTh  OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OasiaHca
ITUX PEAKLINM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTH CKOPOCTH XMMHUYECKON
peakiuu OT pa3auvHbIX (AKTOPOB; XapaKTep CMELIEHUSI XUMUYECKOTO PaBHOBECHUS
B 3aBHCHMOCTH OT BHeIlHero Bo3aeiicteus (npunHuun Jle Illarense);

c()OPMHPOBAHHOCTh YMEHUN XapaKTEpPU30BaTh XUMUYECKHE IIPOLECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYEHHsS] CEPHOM KHUCIIOTHI, aMMHUaKa, a
Takke C(OPMUPOBAHHOCTh NPEJCTABICHUN 00 OOLIMX HAYYHBIX NPUHIUNAX U
HKOJIOTUYECKUX MPOOIEMaX XUMUYECKOTO POU3BOJICTBA;

c()OPMHPOBAHHOCTh YMEHUI NPOBOJUTH BBIYKMCIECHUS C HCIOJIb30BAHUEM
MOHATHUSL «MaccoBasi J10Jsl BEUIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHUH Tra3oB
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBa, Macce Wi OO0BEMY OJIHOTO M3 YYaCTBYIOIIMX B peakLUu
BELIECTB, TEIJIOBOro 3((dekTa peakuy Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl
BEILECTB, IPEBPAILECHUS U COXPAHEHUS SHEPTHUH;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUJia MOJIb30BAHUS XUMUYECKON
MOCYJIOM W JTabOpaTOPHBIM OOOpYJOBaHUEM, a TaKKe MpaBuiia OOpaIeHUs C
BELIECTBAMH B COOTBETCTBHM C MHCTPYKLUSMHU IO BBIIOJHEHHUIO J1aOOPATOPHBIX
XUMHUYECKHUX OIIBITOB;

c(OPMHPOBAHHOCTh YMEHHUI IUIAHUPOBaTh U BBINOJHATh XUMHUYECKHM
HKCIIEPUMEHT (pa3jioKEeHUEe MEepPOKCUIa BOAOPOJia B MPUCYTCTBUU KaTalld3aTopa,
ONpENENECHUE Cpeabl pPacTBOPOB BEIIECTB C TMOMOLIBIO  YHUBEPCAIBHOIO
WHAMKATOpa, BIUSAHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOW peaklivu,
peaklMy HOHHOTO OOMEHAa, KayeCTBEHHbIE PEaKIUu Ha cyib(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHMS, PEIIEHHUE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMaMm «Metaie» U «HeMeramibl») B COOTBETCTBHM C NPAaBWIAMH TEXHUKU
0e30macHOCTH TIPH OOPAIIEHNUU C BEIIECTBAMHU M JIA0OPATOPHBIM 000pYIOBaHUEM,
OPEJCTaBIATh PE3yJIbTaThl XUMHUYECKOIO HSKCIepUMEHTa B Qopme 3amucu
YpaBHEHUN COOTBETCTBYIOIIMX peaKIHUil U (HOpMYIUpOBaTh BBIBOJLI HA OCHOBE
ATUX PE3YNbTATOB;

C(OPMUPOBAHHOCTh YMEHUH KPUTHUYECKH aHAIU3HPOBATh XHUMHUYECKYIO
uHpOpMaIMIO, TONYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpEICTBA MacCOBOU
KOMMYHUKaIH, IHTepHET U ApyTHXx);



chOPMHPOBAHHOCT, ~ YMEHHA  COONIOMATh  TpaBWjia  JKOJOTHYECKH
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYIOBOM NEATCILHOCTH B IEJIAX
COXPaHEHHUsSI CBOETO 370POBbSl M OKPY>KAIOLIEH MPUPOTHOW Cpelbl, OCO3HABaTh
OIMaCHOCTh BO3/ICHCTBUS HA JKUBBIC OpPTraHU3MBbI ONPEACTIEHHBIX BEIIECTB, IOHUMAs
cmbicn mokasarens [IJIK, moscHAT, HAa TpuMepax CrHocOObl YMCHBIICHUS |
IPEIOTBPAICHHS HX BPEIHOTO BO3JICHCTBHS HA OPTaHU3M UYEIIOBEKa,

JUISE O0YYarONIUXCsS ¢ OIPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBS: YMCHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JIOCTYIHBIX METOAAX IIO3HAHUS BEIIECTB W
XUMHYECKUX SIBICHUIA;

JUISE CJICTIBIX W CJIA0OBUIANIMX OOYyYalONIUXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XUMMUYECKUX

dbopmy.
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13

14

15

16

17

18

19

20

21

AJKHUHBL: COCTaB U OCOOCHHOCTH CTPOCHUS,
TOMOJIOTUYECKUH PsAll. ALIETHIEH —
MPOCTEHUIINIA MPEJCTABUTEIh ATKUHOB

Beluncrnenus no ypaBHEHHUIO XUMHYECKOU
peakuuu

Apenbl: 6eH301 ¥ TOIy0J. TOKCHYHOCTh
apeHoB

['eneTnveckas cBSA3b yrieBOAOPOIOB,
NPUHAUISKAIINX K PA3IMYHBIM Kilaccam
[IpupoiHbIE HICTOYHUKH YTIIEBOJOPOIOB:
MPUPOJIHBIN ra3 U MOMYTHHIE He(TIHBIE
rasbl, He)Th ¥ IPOAYKTHI €€ repepaboTKu
[TpupoHBIE HCTOYHUKH YTIEBOJOPOIOB:
MIPUPOJIHBIN ra3 U MOIMYTHBIE He(TSHBIE
ra3sl, He)Th ¥ MIPOAYKTHI €€ mepepaboTKu
KonrtponsHas pabota no pasaeny
«YTIeBOIOPOIBI»

[IpenensHbBIE OJHOATOMHBIE CITUPTHI:
METaHOII ¥ 3TaHoJ1. BomopoHas cBs3b
MHOTroaTOMHBIE CIIUPTHI: STUICHTIIUKOIb U
TITUTICPUH

@deHoII: CTPOEHUE MOJIEKYIIBI, (PU3NYECKHE
Y XUMHYECKHE CBOMCTBA, IPUMEHEHHE
Anpreruapl: GopMambaeTHI U
areTaibaerug. AeTon

OnHOOCHOBHBIE IIPEIeNbHbIE KAPOOHOBBIE
KHCJIOTHI: MypaBbUHAs U YKCYCHAs



22

23

24

25

26

27

28

29

30

31

[TpakTtuyeckas pabora Ne 2. «CBoicTBa
pacTBOpa YKCYCHOH KUCIIOTBI»

CTeapI/IHOBaH M OJICMHOBAs KHMCJIOTHI, KaK
nNpeACTAaBUTCIIN BBICHIUX Kap6OHOBBIX
KHCIIOT

Mpg11a KaK COJIM BBICIIHX Kap6OHOBI)IX
KHCJIOT, UX MOIOIICC ﬂeﬁCTBHe

Cnoxxuble 3(UpHI KaK IPOU3BOIHBIC
KapOOHOBBIX KHCIIOT. [ MAPOIN3 CIIOKHBIX
3¢upoB

JXKupsl: ruaponu3, npuMeHeHuE,
OMoJIOTNYecKast POJIb KUPOB

VYrneBojbl: cocTaB, KiaccupUKaIus.
Baxwuerime npencraBuTeNu: riaKo3a,
¢bpykTo3a, caxaposa

KanMaJ'I " OCJIJTK0JIO3a KaK ITPUPOJHBIC
MMOJIMMEPBI

Kontponbnas paboTta mo pazaery
«Kucnopoacoaepxamune opraHnuecKme
coeauHeHus»/ Beepoccuiickas
poBepouHas paboTa

OO61ast xapakTepUCTHKA a30TCOAEPIKALIUX
OpPTaHUYECKUX COCTUHECHHM /
Bcepoccuiickas mpoBepouHas pabota

AMWHEBI: METHJIAMUH W aHUIINH



AMUHOKHCIIOTHI KaK aM(pOTEepHBIC
OPraHUYEeCKUE COCTUHEHUS, UX

32 ononornyeckoe 3Hauenue. [lenTuael.

benku kak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS

OCHOBHBIE TTOHSITUS XUMHHU

33
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUN
OcCHOBHBIE METO/IbI CUHTE3A

34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN.

[InacTmaccel, KaydykH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34



11 KJIACC

KosunyecTBo 4acos JIeKTPOHHBbIE
JlaTa
Ne T uu@poBbie
émMa ypoka KoHTpoJibHBI IIpakTuyecku H3yYeHHU
oOpa3oBaTeJbHbI

n/n Bcero
e padoThbl e padoThlI A
e pecypchbl

XHUMHUYECKUH AIIEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTYpalusi aTOMOB

Ilepnonnueckuit 3akoH u Ilepuonnueckas
CUCTEMA XUMHUYECKUX ieMeHToB /1. 1.
MenpneneeBa, X CBS3b C COBPEMEHHOU
TEOpUEN CTPOCHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XHUMUYECKHX DJIEMEHTOB U HX COCIUHECHUH I10
rpyIIaM U nepuojaam. 3HauyeHue
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI
XUMHYeCKHX d1eMeHToB JI.J. MeHaeneeBa B
pa3BUTUHU HAYKH

Crpoenue BeriecTBa. XMMUYECKasi CBS3b, €€
BUJIbI; MEXaHU3MBI 00pa30BaHUs 1
KOBaJIEHTHOM CBs3U. BonopoaHas cBs3b

BaneHTHOCTB. DIEKTPOOTPUIIATETHHOCTD.
Crenens okuciienns. Bemecrsa
MOJIEKYJIIPHOTO U HEMOJICKYJIIPHOTO
CTPOEHUS

HOHS[TI/Ie (0] )II/ICHepCHI)IX CucreMax.

HcTuHHBIE U KOJUTOUHBIE PACTBOPHI. 1
MaccoBas 107151 BeliecTBa B pacTBOpe



10

11

12

13

14

Knaccugukanus 1 HoMeHKIaTypa
HEOPraHWYECKHX COeAMHEHH. [ eHeTnueckas
CBSI3b HEOPraHMYECKHUX BEIECTB, PA3THMYHBIX
KJIaCCOB

Knaccugukanus XaMHUUeCKUX peakuui B
HEOPraHWYECKON U OPraHu4eCKON XUMUH.
3aKOH COXpaHEHMsI MACChI BEILIECTB; 3aKOH
COXPaHEHHUs U IIPEBPALLCHUS SHEPTUU NIPU
XUMHYECKHUX PEAKIMIX

Cxopoctb peakiun. OOpaTuMble peaKuy.
XUMHUYECKOE PABHOBECHE

ITpaxTrueckas padota Ne 1. «Bnusaue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XAMHYECKON PEAKIIUN»

DnekTponuTrdeckas auccounanus. [lonstue
0 BoJiopoiHOM mokasarene (pH) pactBopa.
Peakuuu nonnoro oomena. ['maponus
OPraHMYECKUX U HEOPTraHUYECKUX BEIIECTB

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE
peakuuu. [TonsTre 00 >nexTponuze
pacIuIaBoB U pacTBOPOB COJIEH

KoHnTtponbHas paboTa mo pazaeny
«TeopeTndyeckrue OCHOBBI XUMHID)

Merainnel, ux nosoxenue B [lepuoanyeckoi
cUcTeMe XUMUYecKux aementoB [1. U.
MenneneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. O0mue hu3nyecKue CBOKWCTBa
METAJIJIOB
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16

17

18

19

20

21

22

23

24

25

CnnaBbl METAIOB. DJIEKTPOXUMUYECKUH P
HalpsHKEHUH METaJlIoB

XHUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJIOB (HATPHUH, Kaduil, KaabIlui, MarHUi,
AIIOMUHUI) U UX COEIMHEHUI

XUMHYECKUE CBOMCTBA XpoMa, MEJU U UX
COE€IMHEHUN

XUMHUYEeCKHEe CBOMCTBA IIUHKA, JKeJie3a U UX
COE€IMHEHUN

[TpakTuueckas padota Ne 2. "Pemienue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Meramns»"

HewMmeramnnbl, X MOJ0KEHHUE B
[lepuonnuecko cucTeMe XUMHUYECKUX
anemenToB /I. 1. Menpaeneera u
OCOOEHHOCTH CTPOEHHUS aTOMOB

dusnyeckue CBONCTBa HEMETAILIIOB.
AnoTponusi HeMeTauIoB (Ha puMepe
KHCIIOpO/Jia, cepbl, hocdopa u yriaeposa)
XUMHUYECKUE CBOICTBA TaJIOT€HOB, CEPBI U UX
COEMHEHUI

XuMHYecKue cBoicTBa a3oTa, pochopa u ux
COEeTMHEHNN

XUMHUECKUE CBOMCTBA yriepo/ia, KpeMHUS U

AX COeINHEHUH

IIpuMeHeHre Ba)XHEUIINX HEMETAJIOB U UX
COCIMHEHUI



26

27

28

29

30

31

32

33
34

O0001Ienre U cucTeEMaTH3alMs 3HAHUH 110
teme «Hemeramne». Beraucienus mo
YPaBHEHUSM XUMHYCCKHX PEAKIMHA 1
TEPMOXUMHUYECKHE PACUETHI

[Tpaktuyeckas padora Ne 3. «Pemienue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEME
"Hemeramnsl"»

Kontposnbnas padota no temam «MeTayibi»
n «Hemerauib»

Heopr AHUYCCKUC U OPIraHNYCCKUC KUCIIOTHI.
HeopFaHI/IquKHe U OPTraHN4YCCKHEC OCHOBAHUA

AmboTepHbIe HEOPTaHUIECKUE U
OpraHu4yecKue coeAuHeHus. I'enernueckas
CBS3b HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

Pons xumuu B 00ecrieueHUN SKOJIOTHYECKOM,
HYHEPTreTUYECKON 1 MUIIEBOI 0€30MacHOCTH,
Pa3BUTUHU MEAUIINHBI

[IpencraBnenus: 00 00X HAYYHBIX
MIPUHITUTIAX TPOMBIIIIEHHOTO MTOTYICHUS
BaXKHEHIIINX BEIIECTB

YenoBek B MHUPE BCIICCTB U MATCPHUAJTIOB

XHUMHMS U 300pOBbE YEIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34






IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kon

MPOBEPSIEMOT0

pe3yJabTara
1

11

1.2

1.3

1.4

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3oBaHusi

Teopernueckre OCHOBbI OPraHU4EeCKOW XUMHUU

ChopMupoBaHHOCTh MPEACTABICHUN O XHUMHYECKOH COCTaBISIONICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJU XUMUU B TO3HAHUHU
SBJIGHUH TPUPOIBI, B (OPMUPOBAHMM MBIIIICHUS U KYJIbTYPbI
JTUYHOCTH, €€ (YHKIMOHANBHOW TI'PaMOTHOCTH, HEOOXOAMMOMW s
pelieHus MPAKTUYECKUX 3a7ad M OKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MIPUPOTHON cpesie

Brnanenue cucremMoil XUMHUYECKMX 3HAHMH, KOTOpas BKIIKOYAET:
OCHOBOIIOJIAraroIIue MMOHSTHUS (Monekyna, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEILHOCTh, CTENEHb OKHUCICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJIIpHAsi Macca, MOJSPHBIH OO0BEM, YIIEPONHBIN CKeNerT,
(byHKIMOHANIBHAS ~ TpYIINA, paaukan, U30MepHs, HU30MEPBHI,
TOMOJIOTUYECKUN PN, TOMOJIOTH, YIJIEBOAOPOJbI, KHCIOPOA- H
a30TcoJepKallie COSAMHEHHs, OWOJIOTMYECKH aKTHBHBIE BEIIECTBA
(yrmeBompl, KUPBI, OCNKH), MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIDHBIE COCAMHEHUS); TEOPUU M 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOCHMsI opraHmueckux Bemects A.M. bytieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BIK XUMHUH, (HAKTOIOTHUECKHE
CBEJIEHWsS O CBOWCTBAaX, COCTaBe, TIOJYYCHHH U 0O€30MacHOM
WCTIONB30BAaHUHM BAKHEWIIMX HEOPraHWUYECKHMX W  OPTraHWYeCKHUX

BCIICCTB B 6LITy u HpaKTHQCCKOf/'I ACATCIIBHOCTH 4YCJIOBCKA

ChopMHpOBaHHOCTh YMEHMH BBIABIATH XapaKTEpHbIE MPU3HAKU
MOHATUM,  YCTAaHABIMBATL WX  B3aUMOCBS3b,  HCIIOJIB30BaTh
COOTBETCTBYIOIIIME IOHATUS IIPU OINHUCAHUM COCTaBa, CTPOCHUS U

MPEBPAIICHUN OPTAaHUYECKUX COCTUHEHUIN

c(hOpPMHUPOBAHHOCTh YMEHHI HCIIOJIB30BATh XUMHUYECKYIO CHMBOIHUKY
IUIE  COCTABIICHHSI MOJICKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM,
COKpam€éHHOW) (GOpMya OpraHWYECKMX BEIIECTB W  ypaBHCHHUI
XUMHUYCCKUX peaKuHﬁ, H3T0TaBJIMBATb MOACIIN MOJICKYJI OPraHUICCKUX
BCIHICCTB IJII HWJUIFOCTpALlMKU UX XUMHUYCCKOIO W MNPOCTPAHCTBCHHOI'O

CTPOCHUS



1.5

1.5

1.6

2.1

2.2

2.3

2.4

ChopMupoBaHHOCTH ~ YMEHHUH  YCTaHABIMBATh  IPHUHAIIC)KHOCTD
U3Y4YEHHBIX OPraHMYECKUX BELIECTB IO HUX COCTaBy M CTPOEHHUIO K
omnpenenéHHOMY Kiaccy (Tpymie) COoeIMHEHUU (YriaeBOIOpPObI,
KHCJIOPOJI M a30TCOJEpKAlllUe COEIMHEHUS, BBICOKOMOJEKYJISIPHbBIE
COEIUHEHMS), JaBaTb MM  Ha3BaHUA 10  CUCTEMAaTHYECKOMN

nomenkiarype (IUPAC)

ChopMupoBaHHOCTH YMEHHUS ONPEACTATh BUJIBI XUMHUYECKOH CBS3U B

OpPraHMYECKUX COSAUHEHUSX (OJUHAPHBIE U KPAaTHBIE)

ChopMUpOBaHHOCTH ~ yMEHHSI HPUMEHSTH: TOJIOXKEHUS  TEOPHHU
CTpoeHusi opranudeckux euiectB A.M. ByrnepoBa 1 oObsicHeHUs
3aBUCUMOCTH CBOWCTB BELICCTB OT UX COCTaBa U CTPOCHUSA; 3aKOH

COXPAaHCHUA MACChI BCUICCTB

yI‘J'IeBO,HOpOI[BI. KchopoL[conepxcamHe u a30TCOACPIKAIIUC

OpraHn4Y€CKUC COCIUHCHU. BI)ICOKOMOJICK}’JIHPHI)IG COCAMHCHU

ChopMupoBaHHOCTh YMEHUH TNPUBOJWUTH TPUBUAIBHBIC HA3BAHUS
OTJICIBHBIX OPTaHMYECKUX BEMIECTB (ITHJICH, MPOIMJICH, AaIleTHIICH,
STUJICHTJIMKOJb, TIHLEPUH, (EHOJ, (OpMaIbICTH, aleTaabICTHI,
MypaBbUHAs KHCIOTa, YKCYCHas KHCIIOTa, OJEHHOBas KHCIOTA,
CTeapuHOBas KHUCJIOTa, TIIFOKO3a, (PpyKTO3a, Kpaxmal, IeJUTI03a,
TJIALKH)

CpopMHUpPOBAaHHOCT, YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHUE,
¢u3nUecKkne M XUMHUYECKHE CBOWCTBA THIMYHBIX TIPEJCTABUTEINCH
Pa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 9TaH, JTUJICH,
MpoMuJIeH, aleTuineH, Oyraauen-1,3, merunOyraguen-1,3, OeHzodn,
METAHOJI, TAHOJ, THUJICHIJIMKOIb, TJIMIEPHH, (PEHOI, ameTanbIeru,
MypaBbHHAs M YKCYCHas KHCJIOTHI, TJIFOKO3a, Kpaxmaj, IeJUIF0II03a,

AMHUHOYKCYCHas KI/ICHOTa)

C(I)OpMHpOBaHHOCTL YMCHUA WIUTIOCTPUPOBATHL I'CHCTHYCCKYIO CBA3b
MCKAY THUITMYHBIMHA OpCACTaBUTCIIAMU Ppa3InYHbIX KJ1aCCOB
OPraHN4YCCKUX BCIICCTB YPABHCHUAMU COOTBETCTBYIOINX XUMHUUYCCKHUX

peaxkuuii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hopMyIT

CdopmMupoBaHHOCTH yMEHUS XapaKkTepU30BaTh HWCTOYHUKHU
YTJIEBOJIOPOTHOTO CHIPhs (HEPTH, MPUPOAHBIN Ta3, YTOihb), CIIOCOOBI UX

nepepaboTKU U MPAKTHUECKOE IPUMEHEHHE MTPOIYKTOB MepepaboTKU

XUMHUS U KU3HL. PacuéTrl



3.1

3.2

3.3

3.4

3.5

3.6

11 KIIACC

CdopmMupoBaHHOCTH YMEHUH BIIAJIETh CUCTEMOW 3HAHUI 00 OCHOBHBIX
METOJIaX Hay4YHOTO MO3HAHUS, UCIIOJIb3YEMBIX B XUMHUU NIPU U3YUEHUHU
BEUIECTB W XHUMHUYECKUX SIBICHUHM (HaOmioaeHue, U3MEpeHue,
JKCIEPUMEHT, MOJIEJIMPOBAHHE), HCII0JIb30BaTh CUCTEMHBIE
XMMHYECKUE 3HAHUA JUISI TPUHATUA PEIIEHUA B  KOHKPETHBIX

JKU3HCHHBIX CUTYallHUAX, CBA3aHHBIX C BCIICCTBAMU U UX IPUMCHCHUEM

ChopmupoBaHHOCTE yMEHHI COONOJATh TpaBUa TOJIH30BAHUS
XUMHYECKOH TOCyIoi M 1a00paTOpHBIM OOOPYAOBaHHEM, a TaKKe
npaBmiia o0pallleHus ¢ BEeIIeCTBAMU B COOTBETCTBUH C MHCTPYKUUSIMU

110 BBIIIOJIHCHHUIO J'Ia60paT0pHBIX XUMHNYCCKHUX OIIBITOB

C¢hopMHPOBAaHHOCTH YMEHUI IUNIAHUPOBATh M BBIMOJIHATH XMMUYECKHUIH
OKCIICPUMCHT (npeBpameHMﬂ OpraHU4Y€CKUX BCIICCTB IIPU HAI'PEBAHUU,
MOJTyYeHHE STUIICHA U M3YYCHHE €T0 CBOMCTB, KAUYECTBEHHBIE PEAKIINU
OpPraHMYEeCKUX BEUIECTB, JCHATypaluus OEJIKOB MpU HarpeBaHMHU,
[[BETHBIC pPEAKIMU OEJIKOB) B COOTBETCTBHU C IPABUJIAMH TEXHHUKH
0€30MacHOCTH MpU OOpallleHWH C BEIIEeCTBAMU U JaOOPATOPHBIM
o0opyIoBaHUEM; [PEACTABIIATh pe3yJIbTaThI XUMHUYECKOTO
9KCHepUMeHTa B (opMe 3alucu ypaBHEHUH COOTBETCTBYIOLIMX

peaKI_II/Iﬁ )51 (bOpMyanOBaTL BBIBOJIBI HA OCHOBC 3TUX PE3YJIbTATOB

ChopMupoBaHHOCTb YMEHHI MPOBOANUTh BBIYUCICHHS 10 XUMUYECKUM
ypaBHEHHUAM (Macchl, 00bEMa, KOJMUECTBA MCXOJIHOTO BEIECTBAa WIN
MPOJYKTa pEeaklMy 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO

13 UCXOJHBIX BEIIECTB WM MPOYKTOB PEaKI1N)

CdopMupoBaHHOCTH YMEHHI KPUTHUYECKH AHAIIM3UPOBATH
XUMHUYECKYI0 HH(OpPMAIMIO, MOIYy4aeMyH U3 Pa3HBIX HCTOYHUKOB

(cpencTBa MaccoBoit nuH(popMaruu, cetb IHTepHET u apyrue)

ChopMupoBaHHOCTb yMEHHUH cOOMIOATh MpaBHJA HKOJIOTHYECKU
11eJ1ec000pa3HOro MOBEJeHUs] B ObITY M TPYIOBOM JAEATENbHOCTH B
LEIAX COXPAHEHMS CBOETO 3J0POBbS M OKpYXKAKOLIEH NPUPOJHOU
Cpenbl, OCO3HABaTh OIACHOCTHh BO3JIEHMCTBHS HA JKUBBIE OPraHU3MBI
ONpPEEIEHHBIX OPraHUYECKUX BELIECTB, IIOHUMAsi CMBICI IOKa3aTess
I[IAK (mpenenbHO [ONYCTUMOM  KOHILIEHTpalMM), IOSCHATH Ha
npuMepax CHOCOOBI YMCHBIICHUA W MNPEAOTBpAICHUA WX BPEAHOTO

BOSHeﬁCTBHH Ha OpraHus3M 4C€JIOBCKa



Kon
npoBepsieMor
0 pe3yJibTaTa

1

11

1.2

13

14

1.5

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTe/IbHOM NMPOrPaMMBbl CpelHero 001ero o0pazoBaHus

TeopeTnueckrue OCHOBbI XUMHUHU

Bianenune cucremMoll XUMHUYECKUMX 3HAHUM, KOTOpas BKJIOYACT:
OCHOBOIIOJIATAIOIIME  TOHATHS  (XMMHYECKHH  JJIEMEHT,  aTOM,
SIIEKTPOHHAss 000J0YKa aroma, S-, p-, d-3JIEKTPOHHBIC OpOHTAIH
aTOMOB, HWOH, MOJIEKYJId, BAJIEHTHOCTb, 3JICKTPOOTPULIATEILHOCTD,
CTEIIEHb OKHUCJIEHUs, XHMHUYECKass CBfA3b, MOJb, MOJIApHAs Macca,
MOJISIDHBIA O0BEM, KPUCTALIMYECKAs PEIIETKA, THIBI XHUMHYECKUX
peakiui (OKHCIIMTEIbHO-BOCCTAaHOBUTEIBHBIC, 9K30- Hu
SHIO0TEPMUYECKHE, PEAKIIMK HOHHOTO 00OMEHA), pacTBOP, SJIECKTPOJIUTHI,
HE3JIEKTPOJIUTBI,  DJIEKTPOJUTHYECKAsA AUCCOUMALMSA, OKHUCIUTEND,
BOCCTAHOBUTEJb, CKOPOCTh XHUMHYECKOW PpPEAKIHH, XUMHUYECKOE
paBHOBECHE); TEOPUHM M 3aKOHBI (TEOPHS  AJICKTPOJUTHUYECKON
nuccounanuu, Ilepuonnueckuii 3akon J[.M. MenneneeBa, 3aKkoH
COXpaHEHHUSI MACChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN SI3bIK XUMHH,
dakToNOrMUeCKue CBENECHHS O CBOMCTBAaX, COCTaBe, MOIYyYEHUU H
0€30MacHOM HCIIOIh30BAHUH BKHEUIINX HEOPTaHMUYECKUX BEIIECTB B

OBITY U IPAaKTHUUYECKOH J1eATEIbHOCTH YeJI0BeKa

CdopMUpoBaHHOCTh YMEHMH BBISBISATH XapaKTepHble MNpPHU3HAKU U
B3aUMOCBSI3b M3YYEHHBIX IOHATHM, IPUMEHATH COOTBETCTBYIOIIHE
MOHATUSA IIPM OINHUCAHUM CTPOCHUS M CBOWCTB HEOPIaHMYECKUX
BEIIECTB U MX IIPEBPAILCHUN; BBIABIATH B3aUMOCBA3b XMMHYECKUX
3HAHWUI c MTOHATUSMH u MIPEACTABJICHUSIMU JIPYrux

CCTCCTBCHHOHAYYHBIX IIPCIMETOB

Bnanenue OCHOBHBIMH METOJaMU HAy4HOTO IIO3HAHHS BEIIECTB H
XUMHUYECKHX sBJIEHUN (HaOIIOJeHHe, W3MEpeHue, HKCIEPUMEHT,

MO,Z[eJII/IPOBaHI/IC)

CdopMUpOBaHHOCTh YMEHMI OMPEIENATh BaJCHTHOCTh U CTETCHb
OKHMCIICHUS XMMHYECKUX DJJEMEHTOB B COCAUMHEHUSAX Pa3JIMYHOrO
COCTaBa, BHJ XUMHYECKONW  CBsi3M  (KOBaJieHTHAas, HOHHAas,
MeTaJuThdecKasi, BOJIOPOHAsI) B COCTUHEHUSIX, THI KPUCTATUIECKOM
pPEIETKM KOHKPETHOTO BellecTBa (aTOMHasi, MOJEKYJspHas, WOHHAsi,

MeTaJlJIn4ecKast)

ChopMupoBaHHOCTh YMEHUHN OMpEAETATh XapakTep Cpelbl B BOTHBIX

pacTBOpax HEOPraHUYECKUX COCAMHEHUI



1.6

1.7

1.8

1.9

1.10

1.11

2.1

2.2

ChopMupoBaHHOCTH ~ YMEHHSA  KIAacCU(PUUIUPOBATH  XUMHUYECKHE
peaKIMy MO pa3IMYHBIM MPU3HAKAM (YUCITy U COCTaBY pearupyrommx
BEILIECTB, TEIUIOBOMY J(PQEKTy peakuud, H3MEHEHHIO CTeleHen
OKHCJIEHUS ~ DJIEMEHTOB,  OOpaTHMOCTHM  PEaKUWH,  Y4acTHIO

KarajauszaTopa)

ChopMUpOBaHHOCT YMEHHMH  COCTaBIATb YPABHEHUS  peakLui
pa3jIMYHBIX THUIIOB, IOJHBIE U COKpPALIEHHBIE YPABHEHMSI peakUuil
MOHHOI'0 0OMEHA, yUUThIBasl yCIOBUS, IIPU KOTOPBIX 3TU PEAKLUN UAYT
JI0 KOHLIa

ChopMupoBaHHOCTh YMEHUI NPOBOIUTH PEaKLUH, MOATBEP)KIArOIINE
KAUeCTBEHHBII  COCTAaB  PA3JIMYHBIX HEOPraHWYECKMX  BELIECTB,
pacrno3HaBaTh ONBITHBIM IYTEM HOHBI, NPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HEOPraHUYECKUX BEIIECTB

CdopMUpOBaHHOCTh YMEHHUI pPaCKpPBIBATh CYIIHOCTh OKHCIIUTEIHHO-
BOCCTAHOBUTEIBbHBIX peakuuii MOCPEACTBOM COCTaBJICHUSA

QJICKTPOHHOI'O 0ajaHca 3THUX pCaKHI/Iﬁ

CdopmMupoBaHHOCTh yMEHUN OOBSACHATH 3aBUCUMOCTH CKOPOCTH

XHUMHYECKOH peaKknuuu OT PA3JIMIHBIX (l)aKTOpOB

ChopMupOBaHHOCT  yMEHUH  OOBACHATH  XapakTep  CMEIEHUs
XMMHUYECKOTO PAaBHOBECHS B 3aBUCHMOCTH OT BHEIIHErO BO3ACHCTBUS

(mpunnun Jle HaTenbe)
OO0m1as 1 HeOpraHUYecKass XUMUs

CdopmupoBaHHOCTh yYMEHUH packpbiBaTh cMbich Ilepuonnyeckoro
3aKOHa J.. Menneneena u JIEMOHCTPUPOBATh ero
CHUCTEMATH3UPYIOIIYI0,  OOBSCHUTENBHYIO U  IPOTHOCTHYECKYIO
byHKIIUN

ChopMupoBaHHOCTH YMEHHH XapaKTepPHU30BaTh JIEKTPOHHOE CTPOCHUE
aTOMOB XUMHYECKHX djeMeHTOB 1—4 mnepuonoB Ilepuoanueckon
cUCTeMbl XuMHueckux diemeHToB J[.M. MeHneneeBa, uCIONb3ys
HOHATHSA «S-, P-, O-3JIEKTPOHHBIE OpPOUTAIN», «IHEPTETUUCCKHE
YPOBHM»,  OOBACHATH  3aKOHOMEPHOCTH  M3MEHEHHUS  CBOWCTB
XUMHUYECKHUX DJIEMEHTOB U MX COEIMHEHUH IO NEPUOAAM U TpyIIaM

[Tepuoanueckoil cucrembl xumMudeckux 3neMenToB .M. Menneneesa



2.3

2.4

2.5

2.6

2.7

2.8

CdopMupoBaHHOCTh YMEHUN XapaKTEepH30BaTh (OMHCHIBATH) OOIIHE
XUMHYECKHUE CBOWCTBA HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
MOJTBEPXK/IAaTh  CYNICCTBOBAHHE  TI'E€HETUYECKOH  CBS3H  MEXKIY
HEOPraHMYECKUMH  BEIIECTBAMH  C  TOMOINBIO  ypPaBHEHUH

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

ChopMupOBaHHOCT, ~ YMEHMH  yCTaHaBJIMBaTh  IPUHAJIEKHOCTh
HEOPraHMYECKUX BELIECTB 10 UX COCTaBY K OINpPENENEHHOMY Kiaccy
(rpynne) coennHeHU# (IIPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLIbI,

OKCHJbl, OCHOBAaHH:, KMCJIOTHI, aM(l)OTepHI)Ie T'HAPOKCUDI, COJ'II/I)

ChopMupoBaHHOCTh YMEHUH HCHOJIB30BATH XUMHUUYECKYIO CHMBOJIUKY
JUls  cocTaBiieHHst (OpMyJd BEIIECTB M YPAaBHEHHUH XHUMMYECKHX
peakuuii, cucreMarndyeckyto HoMeHknatypy (IUPAC) u tpuBuaibHbie
Ha3BaHMs OTJEJIbHBIX HEOPraHWYECKUX BEIIeCTB (YyrapHblii Tas,
YIJIEKUCIBIA Ta3, aMMHUaK, rameéHas H3BeCTb, HeraméHas MH3BECTb,

MUTHEBAS COJA, MUPUT U IPYTHE)

CdopMupoBaHHOCTh YMEHUN XapaKTepu3oBaTh (ONUCHIBAThH) OOIIHE
XHUMHUYECKHE CBOMCTBA HEOPraHMYECKMX BEIIECTB Pa3IMYHBIX KIACCOB,
MOJATBEPKIATh  CYIIECTBOBAHWE  TI'E€HETHYECKOH  CBSI3U  MEXIY
HEOPTraHWYECKMMH  BEIIECTBAMH  C  TIOMONIIBIO  ypaBHEHUI

COOTBCTCTBYHOIINX XUMHUYCCKUX peaKHI/Iﬁ

CdopMupoBaHHOCTh YMEHH MIAHUPOBATH U BHIMIOIHATH XUMUYECKHIMA
DKCIIEPUMEHT (paslio’KeHHEe TMEepPOKCHAAa BOAOPOAa B MPUCYTCTBHH
KaTaau3aTopa, OMpeeIeHHEe CPellbl paCTBOPOB BEIIECTB C IMOMOIIIBIO
YHUBEPCAIHHOTO WHAMKATOpA, BIHMSHUE pa3IMYHBIX (DAKTOPOB Ha
CKOPOCTh ~XMMMYECKOH peakluH, peakiud HOHHOro oOMeHa,
KaueCTBEHHBIE PEAKIIUU Ha Cylb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHHMsI, pElIeHUE HKCIEPUMEHTAIBHBIX 3a7a4 IO TeMaM
«Metamibsl» U «Hemeramnsl») B COOTBETCTBUU C MPABUJIAMH TEXHUKHU
0e30macHOCTH TpU OOpaIleHWH C BEIIeCTBAMU M JIA0OPaTOPHBIM
obopynoBaHueM; MPEACTaBIATh pe3yabTaThl XUMHYECKOT'0
JKCIIEpUMEHTa B (OpMe 3amucHd YpPaBHEHHMH COOTBETCTBYIOIIMX

peakiuii 1 GopMyIHpPOBATH BHIBOJBI HA OCHOBE ITHX PE3YJIHTATOB

ChopMHpPOBAaHHOCTh YMEHUW COONIOJATh TMpaBUJia  TOJTH30BAHMS
XUMUYECKOW TOCYI0M W J1abopaTOpHBIM OOOPYJOBAaHHUEM, a TaKKe
npaBuia oOpalieHHs ¢ BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKLHUSAMHU

10 BBIIIOJTHCHUIO na60paT0pHHx XUMHUYCCKUX OIIBITOB



2.9

3.1

3.2

3.3

3.4

3.5

ChopMupoBaHHOCT, ~ YMEHHMH  XapakTepu3OBaThb  XHUMHYECKHE
IIPOLIECCHI, JEKAIUIME B OCHOBE IPOMBIIIICHHOIO MOIYYEHHsI CEPHOM
KHCJIOTBI, aMMHaKa, a Takke CPOPMUPOBAHHOCTh IPEACTaBICHUN 00
o0IMX HayyHbBIX [PUHLMIAX M  HKOJOTMYECKUX  Mpobdiaemax
XUMHUYECKOTO ITPOU3BOJICTBA

XUMHS U KU3Hb. PacuéThl

ChopMHPOBAHHOCTh TPEICTABICHUNH O XUMHUYECKOH COCTaBIISAIOIICH
€CTECTBEHHOHAYYHOM KapTUHBI MHpA, POJM XUMUU B TIO3HAHUU
SBIIGHUW TPUPOIbI, B (POPMHUPOBAHUU MBIIUICHUS W KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOW s
pelleHus MPAKTUYECKUX 3aJady U OSKOJOTMYeCKH OOOCHOBAHHOTO

OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U MPUPOHOM cperie

CdopmupoBanHOCTH yMEHUHI KPUTHYECKH aHAIM3UPOBATh
XMMUYECKYI0 HH(OpMAIHIO, MOIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBO KOMMYHHKAIUK, ceTh IHTEpHET U Ipyrue)

CdopMUpOBaHHOCTh YMEHHH COONIIO/IaTh TIpaBUJa 3KOJOTHYCCKHU
1eJ1eco00pa3HOro MOBeJeHUsI B OBITY W TPYHOBOW NEATEIBHOCTH B
LEIAX COXPAHEHMS CBOETO 3J0pOBbS U OKPYKAKOIIEH IPUPOIHOMN
cpenbl

Oco3HaBaTh OMAacHOCTh  BO3JIEHCTBUSL HAa JKHUBBIE OpPraHU3MBI
ONpEAEIEHHBIX BEIECTB, MOHUMast cMblca nokasarens [1/IK, noscuaTe
Ha MpUMEpax CIocoObl YMEHBUICHUS U MPEJOTBPALICHNUS UX BPEIHOTO

BOSH@ﬁCTBHﬂ Ha OpraHus3M 4YCJIOBCKa

CopMupoBaHHOCTH ~ YMEHUH  TPOBOAHTH BBIUMCIICHUS c
UCTIONIb30BAaHUEM TIOHSTHS «MaccoBasi JIOJS BEIIECTBA B PacTBOPEY,
OOBEMHBIX OTHOLIEHWH Ta30B NpPU XHMHUYECKHUX PEAKIMSIX, MaCChl
BelllecTBa WM 00BEMA Ta3oB MO M3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO W3 YYAaCTBYIONIUX B pPEaKIMU BEIISCTB,
TErI0BOTO d(PekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHSI MaCChI

BCIICCTB, MMPCBPAILICHUA U COXPAaHCHUA SHCPIUU



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA
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1.2

1.3

2.1

2.2

2.3

2.4

2.5

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

Teopernueckrne OCHOBbI OPraHU4YECKON XUMHUU

[Ipenmer opraHMYecKkONM XUMHH: €€ BO3HMKHOBEHHWE, Pa3BUTHE U 3HAUYCHUE B
MOJIyYEHUU HOBBIX BEIIECTB M MaTepHasioB. Teopusl CTPOEHUsS OPraHMYECKHUX

coenunenniit A.M. ByrnepoBa, €€ OCHOBHBIE MOJIOKEHUS

CrtpykrypHble (OpMyNIbl OpraHMYECKHX BEIIECTB. [ OMONOTHS, H30MEpHUS.
XuMuyeckasi CBA3b B OPraHUYECKUX COCTUHEHMSIX — OJMHAPHBIE M KpaTHbBIE

cBs3u. [IpencraBienue o K1acCUpUKAIMA OPTraHUIECKUX BEUIECTB

Homenkiiarypa opraHuueckux COEIMHEHHH (CHCTeMaThyeckasl) U TPUBUAIbHBIC

Ha3BaHUS BaAXKHEHIITNX HpeIICTaBI/ITCJIGfI KJIaCCOB OPraHM4CCKNX BCUICCTB
VYri1eBo10pObI

AJNKaHBI: COCTaB M CTPOCHME, T'OMOJIOTMYECKMM psng. MeraH u d3raH —
MpPOCTEHIINE NPEACTaBUTENN allkaHOB: (U3MYECKHEe M XUMHYECKHE CBOICTBa
(peakuy 3aMeIleHUs] W TOpPEHMsI), HaXOXKJEHHE B MpPHUPOJE, MOIydeHHE H

MMPUMCHCHUC

AJKEeHBI: COCTaB U CTPOCHUE, NOMOJIOTMYECKHH psAf. DTWIEH WM NPONWIEH —
MPOCTEHIINE NPEICTAaBUTENN AaJIKeHOB: (U3MYECKHEe M XUMHYECKHE CBOICTBa
(peakuuy THAPUPOBAHUS, TaJOr€HUPOBAHMS, THApATallMM, OKHUCIEHUS U

HOJII/IMepI/I3aHI/II/I), MOJIYYCHHUEC U IPUMCHCHUC

Ankanuensl: Oyramuen-1,3 um wmetwnOyraaueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMHUYECKHUE CBOMCTBA (peakuus noaumepusauuu). [lonydeHue CHHTETUYECKOTo

KayudyKa U Pe3HHbI

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHMS, TOMOJIOTUYECKUN psil. ALETHIICH —
MPOCTEHIINIA TpPEeACTaBUTENb aJKHHOB: COCTaB, CTPOEHUE, (U3NYECKHEe U
XMMHUYECKHE CBOWCTBA (peakuu THAPUPOBaHUS, TaIOTEHUPOBAHNUS, THAPATALINH,

TOpCHI/ISI), MOJIY4YCHHUEC U ITPUMCHCHUC

Apenbl. ben3on: coctaB, crpoeHue, (u3MUECKHMEe M XHUMHUYECKHE CBOMICTBa
(peakuuy raJoreHMpoBaHMs U HUTPOBAHUS), IOJIy4eHUE U TpuMeHeHue. Tomyou:
COCTaB, CTpOeHHE, (U3MYECKHEe W XHMHUYECKHE CBOWCTBAa  (peakiuu
raJJOTCHUPOBAHUS M HUTPOBAHUA), IOJIyYCHHE U IPUMEHEHUE. TOKCHUYHOCTh
apeHoB. ['eHeTHuecKas CBA3b MEXIYy YIJIEBOAOPOAAMH, NPUHAUIEKAIUMH K

Pa3JIMIHBIM KJIacCaM



2.6

3.1

3.2

3.3

3.4

3.5

3.6

[TpupoaHbIe HICTOYHUKH YTIeBOA0PO0B. IIpupoanblii ra3 u nonyTHsie HeTAHBIE
ra3el. Hedth u e€ mpoucxoxaenne. CrocoObl nepepaboTku HEPTH: TEPEroHKa,
KPEKUHI (TepMHUYECKHUH, KaTaluTHUecKui), nuponau3. IIpoxykTsl nepepaboTKu
He(TH, UX NPUMEHEHUE B IPOMBIIIJIEHHOCTH M B ObITy. KaMeHHBIN yroib u

MPOAYKTHI €To mepepaboTKu
Kucnoponcozepxxamue opraHn4eckue COeAnHEHUS

[IpenenpHbIe OHOATOMHBIE CIIUPTHI. METAaHO U 3TAHOJN: CTPOEHHE, (PU3HUECKHUe
u XUMHNYCCKHUC CBOIiCTBa (peaKI_II/II/I C AKTUBHBIMU METaJlllaMHU,
raJIOr€HOBOJIOPOJIaMH, TOpPEHUE), HpHUMEHEHHe. BoJaopojHble CBS3UM MEXAy
MOJIEKYJIaMH CIUPTOB. JlelicTBHE METAaHOJIAa W 3TAaHOJIa Ha OpPraHU3M 4eJIOBEKa.
MHoroatroMHBIE CIIMPTHI. OTUIEHIJIMKONIb U TIALOCPUH: CTPOCHUC, (1)I/I3I/I‘ICCKI/IG n
XMMHYECKHE CBOMCTBa (B3aMMOJCHCTBHE CO MICJIOYHBIMH  METaJlJIAMH,
KayecTBEHHasl peakluss Ha MHOIOATOMHbIE CHUPTHI). JlelicTBME Ha OpraHu3Mm

YCJIOBCKaA. HpI/IMeHeHI/IC TIIMOCPHUHA U OTHJICHIJIMKOJIA

deHout: CTPOCHUEC  MOJICKYIJIbI, q)HSI/ILICCKI/Ie U XHUMHYECKHE CBOMCTBA.

Tokcuunocts penona. [lpumenenue dpeHona

Anpaeruapl ¥ KeToHbl. DopManbaerul, aneTaabIerua:; CTpoeHue, Pu3ndeckue u
XUMHUYECKHUE CBOMCTBA (PEAKIIMU OKUCICHHUS M BOCCTAHOBJICHMSI, KQU€CTBECHHBIC

peaxuun), nojy4eHue U NpuMeHeHne

OAHOOCHOBHBIE Mpe/ebHble KapOOHOBBIE KUCIOTHL. MypaBbUHasi U yKCyCHas
KHCIIOTBI: CTPOEHHE, (PU3HUecKre U XMMHUUYECKHEe CBOMCTBa (CBOICTBa, 001IMe AJIs
Kjlacca KHCJIOT, peakuus JSTepupuKaluu), TIOJydyeHHe U IpUMEHEHHE.
CreapuHoBasi U OJEMHOBAsE KUCJIOTHI KaK MPEJICTABUTENN BBICIIUX KapOOHOBBIX

KHCIOT. Mbljla KaK COJIM BBICIIHX Kap60HOBI)IX KHUCJIOT, UX MOIOIICC I[CflCTBI/IC

CrnoxHble 3GUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MAPOIU3 CIONKHBIX
a¢upoB. Kupsl. ['naponus xupos. Ilpumenenue xupoB. buonornueckas poib
KHUPOB

VYrneBoapl: cocTaB, KiaccuuKaius yrieBoJoB (MOHO-, AU- U IOJIMCAXapUbl).
I'moko3a — mpocTelmii MOHOcaxapui: OCOOEHHOCTH CTPOEHHUS MOJIEKYJIbI,
¢du3nyeckre 1 XUMHUYECKHE CBOMCTBA (B3auMoaencTBue ¢ ruapokcuaom meau(Il),
OKHCJICHHE aMMHUa4YHbIM pacTBOpoM okcujaa cepedpa(l), BoccraHoBiIeHHE,
OpO’KeHHE TIJIOKO3bl), HAXOXIEHHE B TNPHUpPOAE, NMpPUMEHEHHe, Ouoioruyeckas
poiab. @oTtocuHTe3. PpyKTO3a KaK M30MEP IIIHOKO3bl. Kpaxmain v nenoiao3a Kak
pupoAHble noiuMepbl. CTpoeHHME Kpaxmalla U LEJUI0J03bl. Puznyeckue M

XUMHUYECKHE CBOICTBA Kpaxmaia (TUIPOJIN3, KAUeCTBEHHAs! PEaKIHsl C HOJI0OM)

A30TCoIepKaIe OpraHuIeCKHe COSTMHCHUS



4.1

4.2

5.1

5.2

AMUHOKHCIIOTBI KaK aM(OTEpHbIE OpraHuYecKue coenuHeHus. Pu3nueckue u
XMMHUYECKHE CBOMCTBA aMMHOKMCIOT (Ha IpuUMepe IMIMHA). buonoruueckoe

3HAa4YCHUC aMHHOKHUCJIOT. HGHTI/II[BI

benku kak npuUpOIHBIE BBICOKOMOJIEKYJSIpHbIE coequHeHus. [lepBuunas,
BTOpUYHAS U TPETUYHAs CTPYKTypa OeikoB. XUMHYECKHE CBOICTBa OENKOB:

THAPOJIN3, A€HaTypalus, KaY€CTBCHHBIC pCAaKIIUKU Ha Oenku
BBICOKOMOJ'IeKy.]'IHpHBIe COCAMHCHU

OCHOBHBIE MOHSATUS XHUMHMU BBICOKOMOJEKYJISIPHBIX COEIUHEHUIH: MOHOMEp,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MMOJIMMEPU3ALINN, CPEIHSS MOJIEKYIISIpHAS
Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYJSPHBIX COEAMHEHUH —
MOJIMMEPHU3ALHsl U TIOJTMKOHAEH CAIHs

OKCliepUMEHTAJIbHbIE METOAbl H3Y4YEHMs] BEUIECTB M UX IPEBpallleHU:
O3HAKOMJIEHHE C 00pa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,

Kay41yKOB. HOJ’Iy‘IGHI/Ie CUHTCTUYCCKOI'O KayuyKa U PE3UHbI

11 KIIACC

Kon

11

1.2

1.3

1.4

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

TeOpeTI/I‘leCKI/IC OCHOBBI XUMHNH

XuMUYecKuil meMeHT. AToM. SIapo aroma, U30TOMbL. DIEKTPOHHas 000JI0YKa.
DHepreTHYecKue YpOBHHU, MOTYPOBHU. ATOMHBIE OpOUTANH, S-, P-, 0-3JI€MEHTHI.
Oco0EeHHOCTH pacTpeIeICHHs YJIEKTPOHOB IO OPOUTAISIM B aTOMaxX JJIEMEHTOB

MEPBBIX YETHIPEX NMEPUOJOB. DIEKTPOHHAS KOH(UTYpalHsl aTOMOB

[Iepnonnueckuit 3akoH u [leprognyeckas cucreMa XUMHYECKUX d1aeMeHToB J[. 1.
MenneneeBa. Cpsa3p mnepuoaudeckoro 3akoHa u Ileproguueckoil cucTeMBI
xumuyeckux sneMeHToB JI.M. MenneneeBa ¢ COBpEMEHHON TEOpUEH CTPOEHUS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUs CBOMCTB XHUMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM HPOCTBIX M CIIOXHBIX BEIIECTB MO TpyHnamM U HEpUOAaM.
3HaueHue NEePUOINYECKOr0 3aKOHA B pa3BUTUN HAYKH

Ctpoenne BemiecTBa. XHMHYECKass CBSI3b. BHIBI XHUMUYECKOW  CBS3H
(koBaJICHTHasi HEMOJISIpHAs M TMOJSIpHAs, WOHHAs, MeTrajindeckas). VoHbI:
KaTHOHBI U aHMOHBI. MeXaHu3Mbl 00pa30BaHUsl KOBAJIGHTHON XUMHUYECKOM CBSI3U

(oOMeHHBIN U JOHOPHO-AKIIENTOPHBIN). BomopoaHas cBs3b

BanenTHOCTb. DneKTpoOoTpUIIATENLHOCTh. CTENEHb OKUCICHUS



1.5

1.6

1.7

1.8

1.9

1.10

1.11

2.1

2.2

2.3

2.4

2.5

BemecTBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHMS. 3aKOH IOCTOSIHCTBA
COCTaBa BELIECTBA. THIMbl KPUCTAIMYECKUX PEIIETOK. 3aBUCHUMOCTb CBOMCTBA
BEUICCTB OT THUNA KpPUCTAJUIMYECKOM pemérku. lloHAatne o nucnepcHbIX
cucreMax. VICTUHHBIE M KOJUIOMIHBIE pacTBOpPbl. MaccoBas H0is BELIECTBA B

pacTBope

Knaccudukanusa Heoprannueckux coeinHeHnii. HoMeHkiaTypa HeopraHu4eckux

BCIICCTB

Xumuueckass — peakuusi.  Knaccudukanms ~— XMMHYECKHMX — peakmuid B
HEOPraHMYECKON U OPraHUYECKOM XMMMH. 3aKOH COXPAaHEHHUS MacChl BELIECTB,

3aKOH COXPaHEHHUsI U MPEBPAICHHS SHEPTUU IPU XUMHUECKUX PEaKIHUIX
CkopocTb peakiuu, e€ 3aBUCUMOCTb OT Pa3UYHbIX (PAKTOPOB

OOparumbie peaknuu. XUMUYECKOe paBHOBecue. DaKTOphl, BIMSIONIME Ha

COCTOSIHME XUMHUUeCKOTo paBHOBecus. [Ipunmun Jle [larense

9HeKTpOHI/ITI/I‘ICCKa${ Juccouuanus. CunbHble U ci1a0Oble QJICKTPOJIMTEI. Cpeﬂa
BOJHBIX pPaCTBOPOB BCHICCTB: KHUCIIAsA, HeﬁTpaﬂBHaﬂ, menouHas. Peakiuu

HOHHOTO 0OMEHa
OKHCIUTENEHO-BOCCTAHOBUTEIBHBIEC PEAKIINU
Heoprannueckas xumus

Hemeramnsl. [lonoxxenne HemeramioB B [lepmoandeckoil cucreMe XMMHYECKUX
anemenToB J[.M. MenneneeBa u 0cOOEHHOCTH CTpoeHHs] aToMOB. dusnueckue
CBOWCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAJIOB (Ha MPUMEpE KUCI0poa, Cephl,
docdopa u yraeponaa)

XUMHUECKHE CBOICTBa BaXKHEHIIMX HEMETAUIOB (TaJlor€HOB, Cephl, a30Ta,
¢dochopa, yriaepoga M KpeMHHs) M MX  COeAMHEHMH  (OKCHIOB,
KHCIIOPOJICO/IEPKAIMX ~ KHUCIIOT, BOJOPOJHBIX coeauHeHuit). I[lpumeHenue

BaXKHEHUIINX HEMETAJUIOB U UX CO€IUHEHNN

Meramnsl. Ilonoxenne wmeraoB B Ilepmoandeckoil cucTeMe XHMHYECKHX
anemenToB J[.M. MenneneeBa. OCOOEHHOCTH CTPOEHUS HIIEKTPOHHBIX 000JI0UYEK
aToMoB MeTasioB. OOue ¢pusznueckrue cBoiicTBa MetamioB. CruiaBbl METaLIOB.

DIEeKTPOXUMHUYECKUH Psi/i HANPSYKEHUHA METAJIOB

XUMHUYECKHE CBOMCTBA BAKHEHIIMX METAJIOB (HATpWid, Kajuii, KalblUH,
MarHui, aJfOMUHUHU, IIUHK, XpOM, JK€JIe€30, MelIb) U WX coeauHeHuiu. OOmme
CIoCcoOBI MOJTyYeHUsI METAIIOB. [I[puMeHeHrEe METaITOB B OBITY U TEXHHUKE

I'eneTnueckas CBsI3b HEOPTraHUYECKUX BEUIECTB, MPUHAICKAIINX K PA3IMYHBIM

Kj1accaM

XUMUS U )KU3Hb



3.1

3.2

3.3

Ponp xuMum B oOOe€CHeUYeHHWH SKOJOTHYECKOW, DHEPreTHUECKON U MHUIIeBOU
0€30MMacHOCTH, Pa3BUTUN MEIUIMHBL [IoHSATHE O HAay4HBIX METOJAX IMO3HAHUS

BCIICCTB U XUMHNYCCKHUX pCaKHI/Iﬁ

[IpencraBnenus o0 OOIMX HAYYHBIX HMPUHIUIAX MPOMBIIUICHHOTO MOJTYYEHUS
BO)KHEHIINX BemecTB. YenoBeKk B MHUpE BEIIECTB M MaTepHalOB: BaKHEHIIHUE
CTPOUTEbHBIE MaTepualbl, KOHCTPYKIIMOHHBIE MaTepualibl, KPacKH, CTEKIIO,
KepaMHKa, MaTepuaibl JUIS SJIEKTPOHUKH, HAaHOMATEPHAJbl, OpPraHUYECKHE U
MUHEpaJIbHbIE yI00pEeHuUs

XuMHUST M 3[0pOBbE UEJIOBEKA: MpaBWJIa KCIOJIB30BAaHUS JICKAPCTBEHHBIX

IIpcIiapaToB, IMpaBujia 0€30IaCHOT0 MCIT0Ib30BaHuUs IperaparoB OBITOBOM XMMHH

B HOBCGZ[HCBHOﬁ KHN3HU



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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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