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MNOACHUTEJIBHASA 3AIIUCKA

PaGouass mporpaMmMa 1o XHMMHUU Ha YPOBHE CpelHEro oomero o0Opa3oBaHUsS
pa3paboTana Ha ocHOoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06 ob6pa3oBaHuu
B Poccuiickoii ®enepanun», TpeOOBaHUN K pe3yibraraM OCBOSHUS (eaepalbHON
oOpaszoBarenbHOM  mporpaMMmbl  cpeaHero  obmiero  obpasoBanusi(POIl  COO),
npencTaBieHHbIX B DenepalbHOM rocyaapcTBeHHOM oOpazoBatenbHOM crangapte COO, ¢
yuétom KoHmenuuu mpenomaBanus y4eOHOTO mpeamera «XUMHS» B 00pa30BaTEIbHBIX
opranm3anusax Poccuiickoit ®exepanum, peamu3yiOIIMX OCHOBHBIE 00pa30BaTEIIbHBIC
[IpOrpaMMbl, U OCHOBHBIX NOJIOKeHUN «CTpareruu pa3BuThs BocnurtaHus B Poccuiickoit
®denepanun Ha iepuoa 1o 2025 rona» (Pacnopspkenne [IpaBurensctBa PO ot 29.05. 2015 Ne
996 - p.).

XuMHsT Ha YpOBHE YIiyOJEHHOTO HW3YYCHHUS 3aHMMAET BaXKHOE MECTO B CHUCTEME
€CTECTBEHHO-HAYYHOTO oOpa3oBanusa ywamuxcs 10-11 kmaccoB. M3yuenue mnpenmera,
peaniuzyemoe B yclnoBUsX uddepeHInpoBaHHOT0, TPO(UILHOrO O00ydeHHus, MNpPU3BaHO
obecreunTh 0011e00pa30BaTEIbHYIO H OOIIEKYIBTYPHYIO MOJITOTOBKY BBIITYCKHHKOB IITKOJIBL,
HEOOXOIUMYIO JIJISl aJanTallud UX K OBICTPO MCHSIIOIIMMCS YCJIIOBHUSM JKU3HH B COLIMYME, a
TaKXe JJIsl MPOJIOJDKEHHUST 00y4YeHHsI B OpPTaHU3alMsSIX MPOPECCHOHATBHOIO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHOM M3 MPUOPUTETHBIX TUCIUILINH.

B mporpamMMe mo XMMHMM Ha3Ha4Y€HHE MpeaMeTa «XUMHS» MOJIY4YaeT MOJIPOOHYIO
MHTEPIIPETAIMI0 B COOTBETCTBUM € OCHOBomojararoimumu nojoxenusmu GI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNied, COAep X aHHs, PEe3ylbTaTOB OO0y4YeHHs H TpeOOoBaHUU K
YPOBHIO TOJTOTOBKM BBIMYCKHUKOB. (CBUIETENIBCTBOM TOMY SIBJISIOTCS — CIEAYIOIIHE
BBITIOJIHSIEMBIE TIPOTPAMMOM IO XUMHUH (PYHKITUU:

e HH(POPMAIIMOHHO-METOINYECKAs, pean3alus KOTOPOH OOecleuynBaeT MONy4YeHHE
MIPE/ICTaBICHMS O LIEJISAX, COAEPHKAaHUM, OOIIEeH cTpaTernu 00y4eHusl, BOCIUTAHUS U
pa3BuTUsl OOydYalOIIMXCS CpEeACTBAMH TMpEIMeTa, H3y4aeMoro B paMKax
KOHKPETHOTO MPpOoQuIs;

® OpraHu3allMOHHO-TUTAHHUPYIONIAsi, KOTOpas  MPEeAyCMaTpUBAET  OIpECIICHHE:
MPUHIIMIIOB CTPYKTYPUPOBAHUS M MOCIEAOBATEIHLHOCTH H3yYeHHUS Yy4eOHOTO
Marepuana, KOJMYECTBEHHBIX M KAueCTBEHHBIX €r0 XapaKTEPHCTHK; TMOIXO0JI0B K
(hOpMHUPOBAHHIO COJEPIKATETLHON OCHOBBI KOHTPOJIS M OIEHKH 00pa30BaTEIbHBIX
JTOCTHXKEHUH 00ydaromuxcsi B paMKaX WTOTOBOM arTecTalui B (opMe eIUHOTO
rocyJapCTBEHHOTO 3K3aMEeHa M0 XUMHUH.

[Tporpamma jyist yriryOIEHHOTO U3YUICHHS] XUMHUH:

® YCTaHABIIMBAaeT WHBApPUAHTHOE TMPEAMETHOE COJAepKaHHe, O0s3aTeabHOe IS
M3y4YeHUs B paMKaxX OTIEIbHBIX Mpoduiied, MpeaycMaTpuBaeT paclpeeiecHue 1
CTPYKTYpUPOBaHHE  €ro IO  KjaccaM, OCHOBHBIM  COJEpIKaTeIbHBIM
TUHUSM/pa3enam Kypca;

e aT MpPUMEpPHOE pacmpenereHue y4yeOHOTO BpPEMEHU, PEKOMEHIYeMOTO IS
M3Yy4YEHUs OT/ACIbHBIX TEM;

e [IpeasiaraeT MPUMEPHYIO IOCIEI0BAaTENIbHOCTh M3ydeHHUs Y4eOHOro Marepuaia ¢
y4€TOM JIOTMKM TOCTPOEHHUS Kypca, BHYTPUIPEAMETHBIX M MEXKIPEAMETHBIX
CBSI3€;



e AT METOAMYECKYI0 HHTEpIpEeTalvio ILejied W 3ajad M3Yy4eHHs IpeaAMeTa Ha
yri1yOJI€HHOM ypOBHE € Yy4ETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIAHErO
obmero  o0pa3oBaHUs, COJEPXKATEIbHOM  XAapaKTEPUCTHKH  IUIAHUPYEMBIX
pe3yIbTaTOB OCBOSHHSI OCHOBHOM 00pa30BaTEeIbHON MPOTPaMMBbl CpeIHETr0 O0IIEero
o0pa3oBaHMs (JIMYHOCTHBIX, METAIPEIMETHBIX, NMPEAMETHBIX), a TaKXKe C y4ETOM
OCHOBHBIX BUJIOB y4eOHO-IT03HABATEIbHbIX AEHCTBUI 00ydaroLIerocs No OCBOEHUIO
COJIep KaHus IpeaAMeTa.

I[lo Bcem Ha3BaHHBIM [O3ULMSAM B IIpOrpaMME€ II0 XUMHUHM [PEAyCMOTpEHa
MIPEEMCTBEHHOCTh C OOyYeHHEM XMMUU Ha YPOBHE OCHOBHOTO O0IIero oOpa3zoBaHus. 3a
IpejeaMl  yCTaHOBJIEHHONW TMpOrpaMMOd IO XHMHUHM 00s3aTeabHOM (MHBapUAHTHOIN)
COCTABJISAIOLIEH cofepxKaHUs ydyeOHOro mpeamera «XuMHs» oCcTaércss BO3MOXKHOCTh BbIOOpa
€ro BapUaTUBHON COCTaBJISIONIEH, KOTOpas JOJDKHA OINPEAENAThCS B COOTBETCTBUHU C
HaIpaBJICHUEM KOHKPETHOTO MPO(uiIst 00ydeHusI.

B cootBerctBun ¢ konuentyanbHbiMU nojoxeHusmMu PI'OC COO o HazHaueHuu
IpeaIMeTOB 0a30BOro W yriayoa€HHOro ypoBHeW B cucreMe Au(QepeHIHpOBaHHOTO
o0y4eHHs Ha YpOBHE cpenHero oOmero oOpa3oBaHUS XMMHS Ha YpPOBHE YIIIYyOJIEHHOTO
W3Y4YEHUs] HAlpaBiIeH Ha pealMu3aluil0 IPEEMCTBEHHOCTH C TOCIEAYIOLIMM 3TalioM
MOJIyYEHUSI XUMHUYECKOrOo 00pa3oBaHUs B paMKax H3YYEHMs CIELMAIBHBIX €CTECTBEHHO-
HAy4YHbIX U XUMUYECKUX JUCLHUIUIMH B By3aX M OpPraHU3aLUAX CPETHEr0 MPO(phecCHOHATBHOTO
oOpazoBanus. B 93Toil cBs3M  u3yyeHue mpeamera  «XHUMHS»  OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha pacllupeHue U YriyOJeHHe TEOpeTUYeCKO U IPaKTHUECKOH
MOATOTOBKM O0Yy4aroUINXcs, BIOPABIINX ONpeAeNEéHHbIN Npopuiib 00yuyeHus, B TOM YHUCIIE C
NEPCHEKTUBON MOCIEIYIOIEro MOIYYeHUsI XMMHUYECKOro oOpa3oBaHHUs B OpraHU3aIUsIX
npodeccuoHaabHoro obpasosanus. Hapsay ¢ stum, B cBere TpeboBanuit ®PI'OC COO
IUIAaHUPYEMBIM ~ pe3yJibTaTaM OCBOEHHUS (QenepanbHOH 00pa30BaTeNbHONM  MPOTPAMMBbI
cpenHero oOmiero oOpa3oBaHUSl W3Y4YEHHE NpeAMETa «XUMHUS» OPUEHTHPOBAHO TAKXKE Ha
peleHre 3aJa4 BOCIIUTAHHUSI U COLMAIBHOTO Pa3BUTHs 0OydarolMXcs, Ha (OPMHUPOBAHUE Y
HUX OOIIEUHTEUIEKTYyaJbHBIX YMEHHUM, yMEHHMH paluoHanu3aluuMud Yy4eOHOro Tpylaa H
0000OLIEHHBIX CITOCOOOB JEATENbHOCTH, UMEIOIIMX MEXKIUCIMUILUIMHAPHBIN, HaANpeAMETHbIN
Xapakrep.

CocTaBisiomuMu npeaMeTa «XUMHS» Ha YPOBHE YIITYOJEHHOTO M3YUYEHHUS SBISIOTCS
yrinyonénnble Kypesl — «Oprannyeckas XuMusi» U «OO01as u Heopranudeckas xumus». [pu
OTIpe/IeNIEHUH MOAX0/I0B K 0TOOPY M CTPYKTYPHON OpPraHu3allii COAEpPKaHHUS dTUX KypCOB B
MporpaMMe Mo XMMUH 3a 0OCHOBY NMpUHATHI osioxkeHuss @I'OC COO o paznuuusx 6a30BOro u
yrIIyOJaEHHOTO YPOBHEH H3YdEHUS MpeIMeTa.

OcHoBy cozepxkanusi KypcoB «Opranudeckass XuMusi» 1 «OO0ILas U HeopraHudecKas
XUMHS» COCTaBIIIET COBOKYIHOCTh NPEIMETHBIX 3HAHUH U yMEHUH, OTHOCALIMXCA K
0a30BOMYy YpOBHIO HM3y4€HHUs MpeaMeTa. JTa CUCTEMa 3HAHMM IOJy4aeT ONpeAesEHHOEe
TEOPETUYECKOE JOMOJIHEHUE, TMO3BOJISIONIEE OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIIMHA
00bEM (hakTONMOrHUECKOro Matepuana. Tak, Ha yriayOn€HHOM YpOBHE M3YYEHHUs HpeaMera
obecriedyeHa BO3MOYKHOCTh 3HAUUTEJIBHOTO YBEJIMYEHUs O0BbEMa 3HAHUM O XMMHUYECKHX
JIEMEHTax M CBOMCTBAX MX COCIMHEHMM Ha OCHOBE pacIIUpeHus U yriyOsneHus
IIPEICTABICHUI O CTPOEHUM BEILECTBA, XMMUUECKOM CBSI3U M 3aKOHOMEPHOCTSX ITPOTEKAHUS
peaKIuii, paccCMaTPUBAEMBIX C TOYKU 3PEHHUS XMMUYECKOH KMHETHKH U TEPMOJIUHAMMKH.



N3ydyeHne nepuoauyveckoro 3akoHa W IleprMogudeckod CHCTEMBl XMMHUYECKHX 3JIEMEHTOB
0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEACTaBICHUSAX O CTPOCHUH aTOMa.
XuMHUYECKasi CBsI3b OOBACHSAETCA C TOYKHM 3pPEHHS HDHEPreTHUYECKUX H3MEHEHHH mpu eé
00pa30BaHMM W pa3pylIeHUH, a TAKXKE C TOYKH 3PEHHs] MEXaHU3MOB €€ 00pa3oBaHUS.
W3yuenne TUNOB  peakuui  JomosiHsAeTcs  (GOPMUPOBAHMEM  IpPEACTaBIEHUN 00
AMEKTPOXUMHUYECKUX MPOLIECCAaX U JIEKTPOJU3€E PacIUIaBOB U PacTBOPOB BelecTB. B kypce
OPraHMYECKOM XMMHMM TIpU PACCMOTPEHUM PEAKIMOHHOM CHOCOOHOCTH COEIUHEHUM
yaensercss oco0oe BHUMaHHE BOIPOcaM 00 3JEKTPOHHBIX 3(PQeKTax, 0O B3aUMHOM BIUSHUU
aTOMOB B MOJIEKYJIaX U MEXaHU3Max peakLui.

Ocoboe 3HaueHne UMEET TO, YTO Ha COJIEPKAHUE KypCOB XUMHHU YIiIyOJIEHHOTO YPOBHS
M3YUYEHHS ISl KJIacCOB OMpeleNnéHHOro npoduis (TIaBHBIM 00pa3oM Ha UX CTPYKTYpYy U
XapakTep JONOJHEHHM K oOlell cucreMe NpeAMETHBIX 3HAHMN) OKa3bIBAIOT BIIUSHUE
CMEXHBIE IpeaMeThl. Tak, Hampumep, B COACPXKAHUM IpeAMeTa s KJIacCOB XHMHKO-
¢uznyeckoro npoduiis 60JbIIOe 3HAUEHHE Oy1yT UMETh IEMEHThl y4eOHOro Marepuaia 1o
obmeit xumuu. [lpy m3ydeHMH mpenMeTra B JAaHHOM Ciydae akIeHT OyaeT ciaeliaH Ha
OOIIHOCTH METOJIOB MO3HAHMSA, OOITHOCTh 3aKOHOB M TEOPUI B XMMHUU U B (PU3HKE: aTOMHO-
MOJICKYJISIpHasi TeopHsi (MOJEKYJsipHas Teopus B (PU3MKeE), 3aKOHBI COXpPAHEHHUS MacChl U
9HEPruM, 3aKOHbl TEPMOJAMHAMUKH, DJIEKTPOJIU3a, IIPEICTABICHUS O CTPOCHMM BEUIECTB U
Apyroe.

B TO Xe Bpems B colep)KaHUU TNpeAMeTa Jjis KJIacCOB XHMHKO-OMOJIOTHYECKOIO
npoduis OonbIIMK yIeNnbHBIM Bec OyldeT MMeTh OpraHudeckas xumusa. B sTom ciydae
MIPEJOCTABIIAETCS. BO3MOXKHOCTh Ul Ooyiee OOCTOATENBHOTO PACCMOTPEHUS XUMHUYECKOU
OpraHM3aliy KJIETKH KaK OMOJOTMYeCKON CHUCTEMBI, B COCTaB KOTOPOUM BXOAST, K NMPUMEDY,
TaKhe CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JIMIHUJIbI, OEIKHU, YII1€BO/Ibl, HYKJIEUHOBBIE KHCIOTHI U
npyrue. Ilpu 3TOM 3HaHHMA O COCTaBE M CBOMCTBaxX IPEACTABUTEIEH OCHOBHBIX KIIACCOB
OpPraHUYECKUX BEIECTB CIIy>KaT OCHOBOM Il H3y4EHHs! CYIIIHOCTH MPOLECCOB (DOTOCHHTE3A,
JbIXaHUS, MUILEBAPEHHUS.

B niiane ¢opMupoBaHus OCHOB Hay4YHOIO MHPOBO33PEHHUS, OCBOEHHS OOIEHAyYHBIX
METOJIOB IO3HAHUS U OIbITa IPAKTHYECKOTO NPUMEHEHHS HAy4YHbIX 3HAHMM H3y4dEHHE
npeamera «XUMHS» Ha YrIIyOJEHHOM YpOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBA3SIX C
y4eOHBIMU TIpEeIMETaMM, BXOJSIIMMHM B COCTaB NpeIMEeTHBIX obnacteil «EcTecTBeHHO-
Hay4yHbI€ MTpeIMeThI», «MaTtemaTrka 1 uHpopmaTukay» u «Pycckuil Si3bIK U IUTEpaTypar.

[Tpu u3ydyenun yuebHOro npeamera « XUMHUs» Ha yriiyOJIEHHOM YpOBHE TakXke, Kak Ha
YpOBHE OCHOBHOTO M cpeaHero oOmiero oOpa3zoBaHusi (Ha 0a30BOM YpOBHE), 3ajadyeit
MEPBOCTENIEHHOW 3HAYUMOCTHU SBJSETCS (POPMHPOBAHUE OCHOB HAayKH XMMHUU KaK 00J1acTH
COBPEMEHHOI0 €CTECTBO3HAHHUSA, IPAKTUUYECKOW JeATEIbHOCTH YeNOBeKa W OJHOr0 U3
KOMIIOHEHTOB MHUPOBOM KyJbTypbl. PemieHue 5Toi 3amaun Ha yriyOJIEHHOM YpOBHE
W3Y4EHHUs NIPEAMETA IPEAIIOAraeT peaan3aluio TaKuX 1ejeH, KaK:

e (opMuUpOBaHME  NPEACTABICHUN: O  MaTepHAJbHOM  €IMHCTBE  MHDpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, O MECTE XUMHUH B CUCTEME
€CTECTBEHHBIX HayK M €€ Beaylledl poiau B 00€CIeYeHHH YCTOWYMBOIO pa3BUTHUS
YEJIOBEUECTBA: B PEIICHUHU MPOOJIEM DKOJIOTHYECKON, SHEPTETUUECKON U TMHINECBOU
0€30IaCHOCTH, B Pa3BUTUU MEIUIMHBI, CO3JaHUM HOBBIX MAaTEPUATIOB, HOBBIX
MCTOYHHUKOB HPHEPIUHU, B 00ECNEUEHUH PAIMOHAIBFHOTO MPUPOIONOIb30BAHUSA, B



(GOpMHpPOBaHUM MHPOBO33pEHHUs M OOIIEH KyJIbTypbl YEIOBEKa, a TakKkKe
HKOJIOTUYECKH OOOCHOBAaHHOI'O OTHOLIEHHS K CBOEMY 3JI0POBbIO W IMPHPOIHOU
cpene;

OCBOEHHME CHCTEMbl 3HAHMM, JICKANIMX B OCHOBE XMMMYECKOH COCTaBJIAIOLICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa: (yHJaMEHTAIbHBIX IMOHSITUH, 3aKOHOB M
TEOpUH XMMHH, COBPEMEHHBIX NPEACTABICHUN O CTPOCHUM BEIECTBA HA Pa3HBIX
YPOBHAX  —  aTOMHOM,  HMOHHO-MOJEKYJISPHOM,  HaJMOJIEKYJISPHOM, O
TEPMOAMHAMMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAHUS XUMHUECKUX
peakiuii, 0 XUMHUYECKOM DPABHOBECHH, PACTBOpAaxX M IHCIEPCHBIX CHUCTEMax, 00
O0IIMX HAayYHBIX MPUHLUIIAX XUMUYECKOT0 IPOU3BO/ICTBA;

¢dopmupoBaHre y OOYYaAIOMIMXCS OCO3HAHHOTO NOHHUMAaHHS BOCTPEOOBaHHOCTH
CHUCTEMHBIX XMMHYECKHX 3HAHHUH JUIsi OOBSICHEHHUS KIIOUEBBIX UAEH U Mpobiiem
COBPEMEHHOM XMMHUH, [UI1 OOBSICHEHUS M NPOTHO3UPOBAHMS SIBJICHUN, MMEIOIINX
€CTECTBEHHO-HAYYHYIO IMPUPOJY; IPAaMOTHOTO pELICHHs IpoOJieM, CBA3aHHBIX C
XUMHUEH, IPOTHO3UPOBAHUS, aAHAIM3a M OLUEHKM C IO3UIUH DKOJIOIMYECKOMN
0€30IIaCHOCTH  MOCJEJICTBUI OBITOBOM M INPOM3BOACTBEHHOM JIE€ATEIIHOCTH
YeJIOBEKAa, CBA3AHHOW C XHWMHUYECKUM IIPOU3BOJCTBOM, MWCIIOIb30BAaHUEM U
nepepaboTKOM BEIIECTB;

yriyOJeHue IMpeJCTaBIeHUl O HAayuyHBIX METOJax IO3HaHWSA, HEOOXOAMMBIX IJis
MPUOOPETEHUsT YMEHHIl OpHUEHTUPOBAaThCS B MHUpPE BEIIECTB M OOBACHEHUS
XUMHUYECKHX SIBJICHUH, UMEIOINX MECTO B IPUPOJIE, B MPAKTHYECKON EATEIbHOCTH
Y TIOBCETHEBHOM JKH3HH.

B maHe peanm3zanuu MepBOOYEPETHBIX BOCIUTATENBHBIX W PA3BUBAIOIIMUX (QYHKIUI
IIEJIOCTHOM CHCTEMBI CpeHEro 00IIero 00pa3oBaHus IPU U3YUEHHUH TpeaMeTa «XUMHSD Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyallbHOCTh MTPHUOOPETAIOT TAaKKE 1NN U 3a/1a4H, KaK:

BOCHHUTaHHE YOEKIEHHOCTH B IO3HABAEMOCTH SBJICHUN MPHUPOABI, YBaXKEHUS K
MIPOIIECCY TBOPYECTBA B 00JACTH TCOPETHUYSCKUX W MPHKIAIHBIX UCCIICIOBAHUI B
XUMHH, (OPMUPOBAHHE MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTHBAIIMH K OOYYCHUIO U TIO3HAHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHUS OOIIEUYETIOBEUCSCKHUX IEHHOCTEH;

pa3BUTHE TIO3HABATENBHBIX WHTEPECOB, WHTEINIEKTYallbHBIX U  TBOPYECKHX
CIOCOOHOCTEHN 00yUaromuxcs, GopMUPOBAHNE Y HUX CO3HATEIHLHOTO OTHOIICHUS K
caMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpa30BaHHMIO KaK YCJIOBHIO YCIICITHOMN
npodeccnoHaTbHON M OOIIECTBEHHOU NIeATETHbHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO U MMOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

(dbopMUpOBaHHE YMEHUN U HABBIKOB Pa3yMHOTO MPUPOJIONOIH30BAHUS, PA3BUTHE
OKOJIOTHUECKON  KYJNbTYphl, TPHOOPETEHUE OMbITa  OOIIECTBEHHO-MIOJIC3HON
DKOJIOTHYECKON JIeATSIIHHOCTH.

OO1iee 4nca0 4acoB, MPEIyCMOTPEHHBIX U1 U3YYEHUS XMMHHM Ha YriIyOJIEHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctanisier 204 gacos: B 10 kimacce — 102 gaca (3 gaca B
Heneno), B 11 kmacce — 102 yaca (3 yaca B HezIel0).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHNYeCKOl XUMMHU.

[Ipenmer W 3Ha4YeHHWE OPraHUYECKOW XHWMHUH, NPEACTAaBICHHE O MHOT000pa3uu
OPraHU4YEeCKUX COCIUHEHUH.

DJNEeKTPOHHOE CTPOEHHE aToMa yIJepoJa: OCHOBHOE M BO3OYKIAEHHOE COCTOSHUS.
BanenTHsle BO3MOXHOCTM aTOMa yriepoja. XUMHUYECKas CBsA3b B OpPraHMYECKHX
coeauHeHusX. Tumbel THUOpUAM3aLMKM aTOMHBIX opOuTaneil yriepoga. MexaHU3MBbI
0o0pa3oBaHMsl KOBWICHTHOW CBsi3M (OOMEHHBIM W JOHOPHO-aKLIENTOPHBIH). Tumbl
MIEpPEKPbIBAaHUSL AaTOMHBIX OopOuTanel, 6- u m-cBa3u. OnuHapHasi, 1BOHAs U TPOIHAs CBS3b.
CriocoObl pa3peiBa CBs3€il B MoJIEKyJaX opraHuyeckux emiecTB. [loHstne o cBoOOIHOM
panukaie, Hykjaeopuie u 3JaeKTpoduie.

Teopust crpoeHuss opranumyeckux coenuHeHuil A.M. bytiepoBa u coBpeMeHHbIE
MPEJCTAaBICHUSI O CTPYKType MOJEKyJl. 3HauyeHUE TEOPUM CTPOEHUS OpPraHUYECKUX
coeauHeHuil. MonekynspHble U CTpYKTypHble (GopMmyibl. CTpyKTypHbIE (HOPMYIIbI
pa3IMYHBIX BUAOB: Pa3BEPHYyTas, COKpall€éHHas, ckeneTHas. M3omepusa. Buasl usomepunu:
CTPYKTypHasi, MpPOCTPAHCTBEHHAs. DJIEKTPOHHbIE 3(P(EKThl B MOJIEKYJaX OPraHUYECKUX
COe€MHEHUH (MHAYKTUBHBINA U ME30MEPHBIN AP (HEKTHI).

IIpencraBnenne o  kiaccuuKanmuum  OpraHM4Yeckux  BemiecTtB. [loHsTHe O
¢byHkunoHansHOM rpymme. ['omonorus. I'omonoruyeckue psabl.  CucreMaTHueckas
HOMeHKJarypa opranndeckux coeaunenuii (IUPAC) u TpuBHagbHBIC Ha3BaHHUS OTACITHHBIX
MIpEACTaBUTENECH.

OcobeHHocT W Kilaccu(uKanus  OpraHWYecKux  peakuui.  OKHCIUTETbHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

DKcrepuMeHTaIbHbIE METO/Ibl U3yUEHMsI BEILIECTB M UX MPEBpAIllCHU: O3HAKOMJIEHUE
c oOpa3uamMu OpraHMYECKUX BEUIECTB U MaTepuajaMM Ha HUX OCHOBE, OIBITHl IO
NPEBpAIllEHUIO OPraHMYeCKUX BEIIECTB NpU HarpeBaHuM (IUIaBiICHHE, OOYIIIMBaHUE W
TOpEHHE), KOHCTPYUPOBAHUE MOJEIIEN MOJIEKYJI OPraHUUYECKUX BEILECTB.

YriaeBoaopoabl.

Ankanpl. ['oMonormdeckuid psij ajkaHoB, oOmas ¢opmyna, HOMEHKIATypa |
n30MepHsl. OJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJIKaHOB, sp*-
ruOpUIn3aIysi aTOMHBIX OpOUTalel yrieposa, 6-cBsi3b. Pu3nyeckue CBOWCTBA aJIKAaHOB.

XHMMHMYECKHE  CBOMCTBA  QJKaHOB:  pPEAaKUUMU  3aMEIIEHUsA,  HW30MEpPHU3alLNH,
NeTUIpUPOBaHMS, IMKIIN3ALNUY, TUPOJIN3a, KpeKUHra, ropeHus. [IpeacraBienue o MexaHu3smMe
peakuuii paJuKaaIbHOTO 3aMEILEHUSI.

Haxoxnenue B npupozae. CriocoObl Mosy4eHNs U IPUMEHEHUE aJIKaHOB.

[uxnoankansl. O6mmas Gopmysna, HOMEHKIATypa ¥ u3oMepusi. OCOOCHHOCTH CTPOSHUS
U XUMHYECKUX CBOWCTB MajbIX (IIMKJIOMPONAH, MUKJIOOyTaH) M OOBIYHBIX (IIMKJIOIICHTAH,
IIUKJIOTeKCaH) HUKI0aIKaHOB. CriocoObl Moy4yeHHs U IPUMEHEHUE UKII0ATKAHOB.

Ankenbl. [oMonormueckuii psag — amkeHOB, oOmas Gopmyna, HOMEHKIATYpA.
DIEKTPOHHOE M TNPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, SP>-THOPHIM3aIs



aTOMHBIX opOuTaneil yriepona, o- U m-cBsi3u. CTpYKTypHasi U reoMeTpryeckast (LUc-TpaHc-)
nzomepust.  Dusznueckne  CBOMCTBA  AKEHOB. XMMHUYECKME  CBOWCTBA:  PEaKUUU
IIPUCOEANHEHNS, 3aMEIIECHUs B O-TIOJOKEHUE IpPU JBOMHON CBSI3M, NOJUMEPU3ALUH U
okucienus. [IpaBmio MapkoBHuKkoBa. KauecTBeHHbIE peakiuy Ha IBOMHYIO CBsi3b. CI0COOBI
IIOJIy4EHUS U TIPUMEHEHHUE AJIKCHOB.

Ankanuensl. Knaccudukanus — ankaaueHoB  (COnpspKEHHBIE,  M30JIMPOBAHHBIE,
Kymyauposanuvie). (OCOOCHHOCTH AJIEKTPOHHOTO CTPOSHUS U XHMHYECKUX CBOMCTB
COIPSKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. Ilonmumepusanus conpsyKEHHBIX IUEHOB.
CriocoObl oJTy4eHHsl U IPUMEHEHUE AJIKaJAUEHOB.

Ankusbl. ['omonorndyeckuil psj  ajJkuHOB, oOmas ¢opMyna, HOMEHKJIAaTypa U
n3oMepusi. OJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] aJKUHOB, SP-
ruOpuam3anusi aToMHbBIX opoOutaneil yrinepoga. @Pusznueckue CBOMCTBA  AJIKHUHOB.
XUMUYECKHE CBOMCTBA: pEakUUU IPUCOCIUHEHMS, IUMEPU3ALMA U TPUMEpHU3aLuH,
okuciieHusa. KucnoTHele CBOWMCTBAa QJIKHMHOB, HMEIOIIUMX KOHUEBYKD TPOHHYIO CBS3b.
KauecTBeHHbIE peakiK Ha TPOHHYIO CcBsI3b. CIIOCOOBI OJyUYEHUS U IPUMEHEHHUE aJIKUHOB.

ApomMaTtudeckue yrieBoaopoabl (apeHbl). l'omonormyeckuil psa apeHoB, oOmias
¢dopMmyna, HOMEHKJIATypa M M30MepUsA. ODJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE
MoJIeKyJbl OeH3ona. dusnueckue CBONWCTBA apeHOB. XMMUYECKHUE CBOICTBa O€H30J1a U €ro
TOMOJIOTOB: PEaKIMU 3aMElIeHUs] B OCH30JIbHOM KOJIbLIE W YIJICBOJOPOJHOM pajauKaie,
peakuuMyu OPUCOEAMHEHHUS, OKHUCIIEHHE ToMoJIoroB OeHszona. IlpeacraBienue 00
OPHEHTUPYIOIIEM JIeHCTBUM 3aMecTUTeNIel B OCH30JbHOM KOJIbIIE Ha MpPHUMEpPE alKUIIbHBIX
panuKaioB, KapOOKCHIbHOM, THIPOKCUIBHOM, aMUHO- U HUTPOTPYIIbI, aTOMOB T'aJIOT€HOB.
Oco0eHHOCTH XMMMUYECKHUX CBOWCTB cTupona. llomumepusanus crupona. CrocoObl
MOJIy4Y€HUs U IPUMEHEHUE apOMATUYECKUX YTIIE€BOJA0POIOB.

ITpupoansiii ras. IlonyrHeie HedTsHBIE Ta3bl. HedTh 1 €€ nponcxoxaenue. KameHHbIH
yrojb U MPOIYKTHI ero nepepabotku. CrnocoObl nepepaboTKu HeTH: MEperoHKa, KPeKUHT
(TepMUYECKU, KaTaTUTHYECKUit), pudopmuHr, nuponus. [IponykTsl nepepaboTku HEPTH, UX
MIPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

I'enernyeckas CBA3b MEXKAY PAa3JIMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJIOTEHIIPOU3BOIHBIX YIVIEBOAOPOI0B. Peakuun 3ameneHus
rajjoreHa Ha TUJIPOKCOTPYMIY, HUTPOTPYMIy, LMAHOTPYIIY, aMuHorpymnmy. JlelictBue Ha
raJIOTEHIIPOM3BOJIHBIE BOJHOIO M CIUPTOBOrO pacTBopa Iuénouu. BzaumonelictBue
JUTaJOre€HaJIKaHOB C MarHueM M IMHKOM. [ToHsTHE 0 METalIoOpraHUYeCKUX COEIMHEHUSX.
Vcnonb30BaHue TalOreHIPOU3BOIHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHKE M TPU CHHTE3E
OpPraHMYECKUX BEIIECTB.

DKcriepuMEHTAIbHbIE METO/bl M3YyU€HHUs BEUIECTB M MX MPEBpALEHUI: H3yuyeHue
(¢u3NYeCKUX  CBOMCTB  YIJI€BOJOPOAOB  (PacTBOPHUMOCTH), KAUECTBEHHBIX  peaKIUl
YIJIEBOIOPO/IOB pa3IMYHBIX KJaccoB (oOecuBeyMBaHME OpPOMHOW MIIM HMOJHOM BOJBI,
pacTBopa IepMaHTraHaTa Kajus, B3aWMOJEWCTBHE aleTHJIEHa C aMMHa4HbIM pPacTBOPOM
okcuaa cepebpa(l)), kauecTBeHHOE OOHApY)KCHHE YIJIEpOJa W BOJAOPOJa B OPraHMYECKHX
BELIECTBAX, MOJYyYEHUE STUJIEHA U U3YyYEHHE €ro CBOMCTB, O3HAKOMIJIEHHE C KOJUIEKIUSIMH
«HedpTtp» M «Yromp», ¢ obpa3namu IjjacTMacc, KaydyyKOB W PE3HHBI, MOJEIMPOBAHUE
MOJIEKYJI YIIIEBOAOPOJOB U FAJIOTEHIIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kucaopoacoaepxaiuye oprannyecKie CoeiHHEHHUs.



IIpenenpHble onHOaTOMHBIE cUPThl. CTpoeHHE MOJIEKYN (Ha IpuUMepe MEeTaHosla U
sTaHona). l'omonoruueckuit pszp, obmas Qopmyna, H30Mepus, HOMEHKJIATypa U
knaccupukanus. Guznyeckue CBOWCTBA MPEAETIbHBIX OJHOATOMHBIX COUPTOB. Bomoponnsie
CBSA3M MEXJIy MOJIEKYJaMH CHUPTOB. XHMMHMYECKHE CBOWCTBA: pEAKLMM 3aMELICHMS,
JeTuipaTallii, OKHUCJIECHUS, B3aUMOJIEHCTBME C OpPraHMUYECKMMH M HEOPraHWYECKUMU
kuciaotamu. KadecTBeHHass peakuus Ha OJHOATOMHbIe chnupThl. [leiicTBue sTaHOna U
MeTaHoja Ha opraHu3M 4yesoBeka. CrocoObl IMOJIy4eHUS U IPUMEHEHUE OJIHOATOMHBIX
CIIUPTOB.

IIpoctbie 3¢dupsl, HOMeHKnaTtypa u u3oMepus. OcoOeHHOCTH (u3HUECKUX U
XUMHUYECKHX CBOUCTB.

MHoOroaTtoMHble COUPTHI — ATHJIECHIVIUKOIb U TIUIEpuH. Pu3nyeckue U XUMHYECKUe
CBOMCTBA: PEAKIMU 3aMEILIEHUs, B3aUMOJICHCTBUE C OPraHUYECKUMHU U HEOPraHUYECKUMU
KHUCIOTaMM, KauyeCTBEHHas peakuus Ha MHOroaromHsle cnupthl. IlpeacraBienue o
MeXaHU3Me peakUuid HykjieouiabHOro 3amenieHus. JlecTBME Ha OpraHu3M 4YeJOBEKa.
CriocoObl 1osTy4eHus ¥ IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHUe MOJIEKYJIbl, B3aUMHOE BIMSHUE THIPOKCOIPYNIBI U OEH30JIBHOTO
anpa. Pusuueckue cpoiictBa (eHoma. OcoOEHHOCTM XHMHUYECKHX CBOWCTB (heHoa.
KayectBennsle peakuuu Ha ¢enosn. TokcuuHocts ¢enona. CrnocoObl MOMydeHHS U
npuMeHenne ¢peHona. GenonpopmanbIeTruaHas CMOIA.

KapOoHumnbHble COEIMHEHUS — albJerubl W KETOHBL. OJEKTPOHHOE CTPOEHHE
KapOOHWIBHOM Tpynnbl. ['oMonorudeckue psabl ajabAerHI0B U KETOHOB, oOmmias ¢opmyia,
U30MepHsl U HOMEHKIaTypa. PU3HUECKUE CBOMCTBA albJETHIOB U KETOHOB. XMMHUYECKUE
CBOMCTBAa aJbJAETUAOB U KETOHOB: peaKkUuH MpucoequHeHus. OKHCIEHUE allbJeTru/I0B,
KaueCTBEHHbIE peakuu Ha anbJaerujpl. CrnocoObl MOIyYeHHs] U IPUMEHEHHUE allbJeruJI0B U
KETOHOB.

O/HOOCHOBHBIE NpeiebHble KapOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOEHHS MOJIEKYI
KapOOHOBBIX KHCIOT. M30oMmepuss u HOMeHKIaTypa. du3nyeckue CBONCTBA OJIHOOCHOBHBIX
MpeeabHbIX KapOOHOBBIX KUCIOT. BoIoponHbIe CBSI3M MEXIy MOJEKYJIaMH KapOOHOBBIX
KHUCJIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peakiMs 3TepuUKaLU, peaKkuu ¢
y4acTHEM YTJIEBOJOPOAHOr0 paaukana. OcoOEHHOCTH CBOMCTB MYpPaBbUHOW KHCIIOTBHI.
[TonssTne o TPOUBBOAHBIX KapOOHOBBIX KHCIOT — CJIOXHBIX dpupax. MHoroodpaszme
KapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HENPEAETbHBIX U apOMAaTHYECKUX KapOOHOBBIX
KHUCJIOT, JUKApOOHOBBIX KHCIOT, TMJIPOKCHKAPOOHOBBIX KHCIOT. [IperncraBuTeny BBICHIMX
KapOOHOBBIX KHCJIOT: CT€ApUHOBAsl, MaJbMUTUHOBAs, OJICMHOBAS, JUHOLEBAS, TUHOJIEHOBAS
KHCIOThI. CrIOcOObI MOTYYEeHHs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxuble a¢upsl. ['omonormueckuit psa, oOmas ¢opmyna, H30Mepus U
HOMeHKIarypa. dusnueckne U XMMUYECKHE CBOMCTBA: TMAPOJIA3 B KHUCIOW M IIEIOYHON
cpexe.

XKupsl. Ctpoenue, puznyeckue 1 XMMHUECKHE CBONCTBA )KUPOB: THIPOJIU3 B KUCION U
menoyHot cpene. OCOOEHHOCTH CBOKMCTB KHPOB, COJEPXKAIIMX OCTaTKU HENPEACIbHBIX
KUPHBIX KUCIOT. JKUpBI B IpUpOE.

MBpbu1a KaKk coiv BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHE.

OO6miast xapakTepucThka yrieBojoB. Kiaccudukanus yriieBomoB (MOHO-, JH- H
norcaxapuasl). MoHOcaxapuibl: TJII0KO03a, (PPyKTO3a, TajakTosa, prubdo3a, Ie30KCHpuoo3a.



®du3nyecKkue CBOMCTBA M HaxoxjaeHue B mnpupoje. PotocuHTE3. XUMHYECKHE CBOMCTBA
[JIIOKO3bl: PEaKIMU C Y4YacTHEM CIHUPTOBBIX M aJIbJETMAHON TIpyNIl, CHUPTOBOE U
MOJIOYHOKHCTIOe OpoxeHue. [IpuMeHeHHe TIIOKO3bI, €€ 3HAYCHHE B JKU3HEACATEIHHOCTH
opranusma. Jlucaxapuapl: caxapo3a, MajibTO3a M JiakTo3a. BoccraHaBiuBaroume u
HEBOCCTaHAaBJIMBAIOIIME aucaxapunibl. ['maponus aucaxapuaoB. Haxoxaenue B nmpupoje u
npuMmeHenue. [lonrcaxapuapl: Kpaxmai, INIMKOTEH U 1eJuTro103a. CTpOeHHME MAaKpPOMOJICKYIT
KpaxMmaja, TJIMKOT€Ha M UeUono3bl. (DU3nMYecKkue CBOMCTBA KpaxMmajia U IIEJUTIOJIO3BI.
XUMHUYECKUE CBOMCTBA KpaxMalia: TUAPOJIN3, KAYECTBEHHAsA PEAKIU C HOJAOM. XUMUYECKUE
CBOMCTBAa IEJUTIOJIO3BI: THUIPOJW3, TMOJdydyeHue dGupoB 1emmono3bl. [loHstue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBINA MIENK).

DKCIEePUMEHTAIBHBIE METO/IbI U3YUCHHS BEIIECTB M WX MPEBPAILICHUI: PACTBOPUMOCTD
pPa3IMYHBIX CIHUPTOB B BOJIE, B3aMMOJICUCTBHE 3TAHOJA C HATPUEM, OKHCIICHHE ITHIOBOTO
CIIUpTa B albJErvj Ha PACKaJIEHHOW MEIHON IPOBOJIOKE, OKHCICHHE STHUJIOBOIO CHUpPTa
JTUXPOMATOM Kayus (BO3MOYKHO HMCIIOJIb30BaHKME BUICOMATEPHAIIOB), KAUECTBEHHBIC PEAKIIMH
Ha anpaerunasl (¢ rugpokcuaom muammuHcepedpa(l) m rumpokcumom memu(ll)), peaxmus
riiuepuHa ¢ rugpoxkcunom Meau(ll), xumMuueckue cBolcTBa pacTBOopa YKCYCHOM KHCIIOTBHI,
B3aUMOJICHCTBHE pacTBOpa IIFOKO3bI ¢ ruApokcuaoM meau(ll), B3aumoaecTBue Kkpaxmana ¢
HOJO0M, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 1o TeMaM «CrupThl U heHob», «KapOoHOBBIE
KHACHOTHI. CII0KHBIE dPUPBI».

A3oTcoaep:xaliue OpraHudeckue coeJuHeHusl.

AMUHBI — OpraHMuYecKkue MpPOM3BOAHbIE amMuaka. Kiaccudukanus aMuHOB:
anudaTuyeckue W apoMaTUYEeCKue; MEepPBUYHBIE, BTOPUYHBIE U TpeTuuHble. CTpoeHHe
MOJIEKYJI, 0011asi popmysia, H30MEpHs, HOMEHKIIaTypa U GU3HYECKUE CBOMCTBA. XUMHYECKOE
CBOMCTBa anM(paTUIECKUX aMHUHOB: OCHOBHBIE CBOWMCTBA, aJKWJIMPOBAHUE, B3aUMOJICHCTBUE
MEPBUYHBIX AMUHOB C a30TUCTON KUCIOTONU. COM aKUIaMMOHHUSI.

AHWIIMH — TpeJICTaBUTENIb aMHUHOB apomMaTH4eckoro psga. CTpoeHue aHWIMHA.
B3auMHoe BiusHHE TpPynm aTOMOB B MoJiekyse aHuiuHAa. OCOOEHHOCTH XUMHUYECKUX
cBoiicTB aHwinHa. KauecTBeHHbIe peakiuu Ha aHWIHH. CriocoObl MOTyYeHUs U IPUMEHEHHE
anmudarnyeckux aMuHOB. [lonydeHne aHuIMHA U3 HUTPOOEH301a.

AmunHokucnotel. Homenknarypa u uzomepusa. OTAenbHbIE TPEACTABUTENINA  O-
aMUHOKHCIIOT. TJHINH, anaHuH. Ousndeckue CBONMCTBA aMHHOKHCIOT. XHMHYSCKHE
CBOWCTBa AaMHHOKHCIOT KaK aM(OTEpHBIX OPraHWUYECKUX COCAMHCHHM, PEaKIus
MOJIMKOHJICHCAlUK,  0oOpa3oBaHWE  TMENTUIHOW  CBS3U.  buonormdeckoe  3HauUCHUE
aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 ENTUIOB.

benku xak mpupoaHsie moaumepsl. [lepBuuHas, BTOpUYHAs M TPETHYHAS CTPYKTypa
0enKkoB. XMMUYECKHe CBOWCTBA OEJIKOB: THIPOJIN3, I€HATypalsl, KaUeCTBEHHbIE PEaKIIMK Ha
OCIKH.

DKCNepUMEHTAIbHBIE METOJbl U3YyYEHHUs BEIIECTB M MX IMPEBPAIICHHI: pacTBOPEHUE
OCIIKOB B BOJIe, JICHATypamusi OEIKOB IMPU HATPEBAaHWM, I[BETHHIE PEAKIIUM Ha OECJKH,
pElIEHHE HKCIEPUMEHTAIBHBIX 3aJlad MO0 TeMaM «A30TCOoAep)Kallue OpraHuyecKue
coelMHEeHUs» U «Pacro3HaBaHue OPraHUYEeCKUX COCTUHEHUI.

BricokoMmosieKyJIIpHbIE COeIMHEHUS.

OCHOBHBIE TTOHATHUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHU: MOHOMED, TOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPHU3AIMU, CPEIHssT MoJieKyisipHas macca. OCHOBHbIE



METOJbl  CHHTE3a  BBICOKOMOJICKYJIIDHBIX  COCIMHEHMH  —  IOJHMMEpU3auus U
IIOJINKOHJICHCALIHSL.

[TonumepHsbie MaTepUabl. ITnactmacchl (monuaTUIIEH, IIOJIUIIPOIIUJIEH,
MIOJINBUHUIIXJIOPU, HOJINCTUPOII, NOJIMMETUIIMETAaKpUIIaT, I0JINKApOOHATHI,
noJau3TUIeHTepedTanaT). Y Tuian3anus u nepepadoTka MiacTUKa.

OnacToMepbl: HaTypalbHbI KaydyK, CHHTETMYECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3uHa.

Bonokna: HarypaibHble (XJIONOK, IIEpCTh, MIENK), HMCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CUHTETHUYECKHUE (KAaIIPOH U JIaBCaH).

[Tonmumepsl crenuanbHOrO Ha3HadyeHus (Te(oH, KeBiap, 3JIEKTPOIPOBOJSAIINE
MOJIMMEPHI, Onopa3ziaraeMple MOJTUMEPHI).

DKcrepuMEHTaIbHbIE METO/Ibl U3YUEHHS BEILIECTB U UX MPEBpAILEHUI: O3HAKOMJICHUE
c oOpasnamMy NPUPOAHBIX U HCKYCCTBEHHBIX BOJOKOH, IUIACTMACC, KAaydyKOB, pELICHUE
9KCIIEPUMEHTAJIBHBIX 3aa4 110 TeMe «Pacro3HaBaHue IIaCTMAacC U BOJIOKOH».

Pacuérnsle 3anaun.

Haxoxnenne MONEKyIsipHOH (OPMYIbI OPraHMYECKOTO COEJAMHEHHS 10 MacCOBBIM
JOJSIM DJIEMEHTOB, BXOASALIMX B €ro COCTaB, HAaXOXKICHHUE MOJIEKYJSIPHOH (hopMyIibl
OpPraHUYeCcKOro COeIUHEeHHs Mo Macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJIMYECTBY
BemiecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUU W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE
CTPYKTYpHOU (hOpMYIIbI OPraHUYECKOrO BELECTBA HA OCHOBE €r0 XMMUYECKUX CBOMCTB MM
CIOCOOOB TOJIyYEHHsI, ONpeAeTeHUEe JOIM BbIXOJA MPOAYKTa pEakIUH OT TEOPETHUECKU
BO3MOYKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanuzanusi MeXNpeaAMETHBIX CBs3€dl NMpU U3yd4eHUU opraHuyeckoil xumuu B 10
KJIacce OCYILIECTBISETCS Yepe3 MCI0JIb30BaHHe Kak OOIIMX €CTECTBEHHO-HAYYHbIX MOHSATHUH,
TaK U MOHSITUH, IPUHATHIX B OTJENBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOTI'0 IIUKJIA.

OO01ue ecTeCTBEHHO-HAy4YHbIE MOHATHS: SBJIEHUE, HAYUYHbIN (aKT, TUIOTE3a, TEOpus,
3aKOH, aHAJIN3, CUHTE3, Kiaccuukanus, HaOloIeHne, U3MEPEHNE, IKCIIEPUMEHT, MOJEIb,
MOJIETTUPOBAHUE.

®dusuka: Marepus, aTOM, IEKTPOH, NMPOTOH, HEUTPOH, MOJEKYJA, dHEPreTUYECKUI
YpOBEHb, BEUIECTBO, TEJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3NUECKIE BEIUYUHBL,
€IMHUILIBI U3MEPEHHUS, CKOPOCTb, SHEPTHs, Macca.

buonorus: KJIETKA, OpraHu3M, HKOCUCTEMA, 6uocdepa, MeTaboIH3M,
HACJIEICTBEHHOCTh, aBTOTPOGHBIN U TeTepoTpOdHBINA TUIT MUTaHUS, OpoXKeHue, HOTOCHHTE3,
JbIXaHue, OEJIKH, YTI€BOIbl, KUPbI, HYKJIEHMHOBbIE KUCIOTHI, (PEPMEHTHI.

I'eorpadus: mose3Hble HCKOMAaeMble, TOIIUBO.

TexHosorusa: mNUOIEBBIE NPOAYKTHI, OCHOBBI PAallMOHAIBHOTO IHMTAaHUS, MOIOILIUE
CPEICTBa, MaTepHaJIbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

OBIIIASA U HEOPTAHUYECKASA XUMUSA
Teopernyeckue 0CHOBbI XUMHH.



Atom. CocTaB aTOMHBIX fAaep. XHUMHUYECKHH a3memeHT. WM3otombl. CTpoeHue
ANEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE YHCIIa. DHEPTeTUYECKUE YPOBHU U MOIYPOBHHU.
Atomuble opOutanu. Knaccudukanuss XMMHYECKHX 3JIeMEHTOB (S-, p-, d-, f-amemeHTh).
Pacnpenenenue 31eKTPOHOB 110 aTOMHBIM OpOUTANIAM. DJIEKTPOHHbIE KOH(PUTYPAIIMH aTOMOB
AJIEMEHTOB IE€PBOTO—YETBEPTOrO IEPUOJIOB B OCHOBHOM U BO30YXKAEHHOM COCTOSHUU,
ANEKTPOHHBIE KOH(PUTYPALIUUA HOHOB. DJIEKTPOOTPULIATEILHOCTb.

Ilepnonnueckuit 3akoH u Ilepuonnueckas cucrema XuMH4YecKux siemeHToB JI.M.
MenpeneeBa. CBsA3b NepuOAMYECKOro 3akoHa U llepmonnyeckoil cHCTEMBl XUMHYECKHX
3JIEMEHTOB C COBPEMEHHOM TEOpHUEeW CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHMS
CBOMCTB XMMHYECKHX 3JEMEHTOB M 00pa3yeMblX MMHU MPOCTHIX U CIOKHBIX BEIIECTB IO
rpynnam u nepuogam. 3HaueHue nepuoanyeckoro 3akona /[.1. Menneneesa.

Xumuyeckas CBA3b. BUIbI XUMUYECKOW CBSI3U: KOBAJIEHTHAsl, MOHHAs, METAJJINYECKasl.
Mexanu3mbl 00pa3oBaHMsI KOBAaJCHTHOW CBSI3U: OOMEHHBIM M JOHOPHO-AKIIETITOPHBIM.
OHeprust U JuiMHa CBs3U. [loJsipHOCTB, HANPABIEHHOCTh U HACHIIIAEMOCTh KOBAJEHTHOU
cBa3u. KpaTtneie cBsa3u. Bonopoanas cBa3b. MexXMOIEKyIIsIpHbIE B3aUMOIECHCTBHS.

BaneHTHOCTh M BaJE€HTHBIE BO3MOXHOCTU aToMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha MPUMEpE COEIUHEHHI AJIEMEHTOB BTOPOTO
Mepuo/a).

[IpencraBieHre O KOMIUIEKCHBIX coeAuHEHHsAX. CocTaB KOMIUIEKCHOIO HMOHa!
KOMILIEKCOOOpa3oBareib, JUTraH[bl. 3Hau€HHWE KOMIUIEKCHBIX coeauHeHui. Ilonstue o
KOOPJAMHAILIMOHHOW XUMUHU.

BemecTBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIDHOTO CTPOEHHS. THIBI KpUCTAIIIMYECKHUX
peIéToK (CTPYKTYp) U CBOMCTBA BEILLIECTB.

ITonstTue o nucnepcHeix cucremax. VcrtuHable pactBopbsl. IlpencraBienue o
KOJJIOUJHBIX pacTBopax. CrocoObl BBIpaKEHHUs KOHIIEHTPALMM PAcTBOPOB: MaccoBas J10JIs
BELIECTBA B paCTBOPE, MOJISIpHAsl KOHLIEHTpanysl. HachlllieHHbIE 1 HEHACBILICHHBIE PACTBOPHI,
pacTBopuMOCTh. Kpructaiutoruaparsl.

Krnaccudukanys n1 HOMEHKIaTypa HEOPraHUYeCKUX BellecTB. TpHUBHalIbHbIE HA3BAHUS
OTJENbHBIX NIPEICTABUTENEH HEOPIraHUUECKHUX BEILIECTB.

Knaccuukanus XUMUYECKUX peakiuil B HEOPraHWYECKOW M OPraHUYeCKOM XUMMH.
3aKOH COXpaHEHHUsT MAacCChl BEUIECTB; 3aKOH COXPAHEHUs W IPEBPAICHMsS SHEPrUU IpH
XUMHUECKUX peakiusax. TemioBele 3(P@exTsl XuMudeckux peakuui. Tepmoxumudeckue
ypaBHEHUSI.

CKOpOCTh XMMMYECKOW peakluu, €€ 3aBUCUMOCTb OT PazIMuYHBIX (PAKTOPOB.
I'omoreHHsbIe U reTeporeHHble peakuu. Katanus u karanms3aTopsl.

O6parumble W HeOOpaTHMBbIE peEakIMu. XUMHUYECKOe paBHOBecue. KoHcTaHTa
XUMHUYECKOTro paBHOBecus. DakToOpsl, BIKAIOMINE HA MOJIO)KEHHE XUMUUYECKOTO PAaBHOBECHS:
TEMIEPATypa, JaBJICHUE U KOHLIEHTPALUN BEIIECTB, Y4acTBYOIUX B peakuuu. [Ipunnun Jle
[Tarense.

Onextponutuyeckas aucconuanus. CuibHble W cinabble nekTponuThl. CTeneHb
mucconuanuu. Cpena BOAHBIX — pacTBOPOB:  KUCIIOTHAs, HEWTpaslbHas, IIEIOYHAs.
Bonopoausrii mokasarens (pH) pactBopa. ['maponus coneid. Peakiinu mHOHHOTO OOMeHa.

OKHCIIUTENBHO-BOCCTAHOBUTENIbHBIE peakiuuu. CreneHb OKucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. [Iponeccel OKHCIEHUS M BOCCTAHOBJICHHs. BakHeWInne OKHCIUTENN M



BOCCTaHOBUTENH. MeToa 3JeKTPOHHOro OanaHca. DIEKTPOJIU3 PacTBOPOB U PAcILIaBOB
BELIECTB.

DKCIEPUMEHTAIBHBIE METOJIbI M3Y4YEHUsl BEHIECTB U MX NPEBPALICHUN: PA3JIOKEHUE
IIEPOKCHUJIa BOJOPOJAa B IPHUCYTCTBUM KaTaau3aTopa, MOJENM KPUCTAUIMUECKUX PEIIETOK,
MPOBEJICHUE peaklUUid HOHHOrO OOMEHa, OMNpeJesieHHe Cpelbl PAcTBOPOB C IOMOIIbIO
WHMKATOPOB, U3YYCHHUE BIUSHUS PA3IUYHBIX ()aKTOPOB Ha CKOPOCTh XMUMUYECKOM peakiuu
1 TI0JIO’KEHUE XUMUYECKOTO PAaBHOBECHSL.

Heopranuueckasi Xumus.

[Tonoxenne HemertamwioB B llepuoauyeckoil cucreme XuMUYeCKUX 3jeMeHTOB J[.U.
MenzeneeBa U OCOOCHHOCTH CTpPOEHUSI UX aTOMOB. DHU3MYECKHE CBOMCTBA HEMETAJIOB.
AnoTponusi HEMETaUIOB (Ha MpUMepe KUCIOopoia, cepbl, hocdopa u yriepoaa).

Bonopon. [Tonyuenne, puznyeckre 1 XUMHUYECKUE CBOWCTBA: PEAKIIUU C METAJUIAMHU U
HeMeTallJlaMH, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ ipuabl. TOIUIMBHEIE STIEMEHTHI.

I"anorensl. HaxoxaeHue B mpupoe, CrocoObl MonydeHus, PU3ndeckrue 1 XUMUYECKUe
cBOMCTBA. ['amoreHoBoAOpoIbl. BaxHelire KucaopoacoaepKaume COeIMHEHNS TaJIOr€HOB.
JIaGopaTopHbIe U IPOMBIIIUIEHHBIE CLIOCOOBI IMTOTyYeHUs TajJoreHoB. [I[puMeHeHne rajJoreHoB
U UX COCIUHEHUH.

Kucnopon, o3o0H. JlabopatopHble ¥ MPOMBIILIEHHBIE CIIOCOOBI MOJIYYEHUS KHCIOPO/Ia.
dusznyueckue M XMMHUYECKHE CBOMCTBA M TNMPUMEHEHHE KHucCIopoaa U o030HA. OKCHUIBI U
MEPOKCU/IBL.

Cepa. Haxoxnenue B mpupojie, CocoObl MOMy4YeHHs, (PU3NYECKUE U XUMUYECKUE
coiictBa. CepoBomopon, cyiabuasl. Oxcua cepbi(1V), oxcun cepri(VI). Cepuucras u
cepHas KMCIOThI U UX coiu. OCOOEHHOCTH CBOWCTB CEpHOM KUCIOTHL. [IpuMeHeHue cepbl u
€€ COCIMHECHUN.

A3zoTr. Haxoxknenue B mpHpoje, CIocoObl MOMydeHUs, (U3NYECKUe U XMMHUYECKHE
cBOMcTBa. AMMHUAK, HUTPUJbl. OKCUIBI a30Ta. A30TUCTas U a30THAsl KUCIOTHI U MX COJIH.
Oco0EHHOCTH CBOWMCTB a30THOM KUCIOTHL. [IprMeHeHne a30Ta U €ero COeMHEHH. A30THBIE
ya0OpeHus.

®ochop. Haxoxaenune B mpupoae, CrocoObl MoNydeHus, Gusndeckrue U XUMUYECKUe
cBoiictBa. Pochuasl u ¢pochun. Oxcuabl ¢ochopa, QochopHas KucioTa U €€ CONH.
[Ipumenenue docdopa u ero coenunenuit. ochopHelie ynoopeHus.

VYrinepon, HaxokaeHHe B mpupojae. AsutorpomHble Moaudukanuu. Ddusmdeckue u
XMUMHUYECKHE CBOMCTBA MPOCTHIX BEINECTB, 00pa3zoBaHHbIX yriepojaoM. Oxcua yraepona(ll),
okcua yraepoaa(lV), yronbHas kucinora u €€ conu. AKTUBHPOBAHHBIA YTrOJb, aCOPOITHS.
Oymnepensl, rpadeH, yriepoaHble HAHOTpYOku. IIpumMeHeHHe TpOCThIX BELIECTB,
00pa30BaHHBIX YIIIEPOAOM, U €r0 COEAMHEHU.

Kpemuuii. Haxoxaenue B npupoze, criocoObl MoydeHus, GU3NIECKUe U XUMUIECKUE
cBoiictBa. Oxcua kpemuwusi(1V), kpemHHeBass KUCIOTa, CUIMKAThL. [I[puMeHeHne KpeMHUs U
ero coennHeHui. CTEKII0, €ro MOJy4YeHHE, BUJIBI CTEKJIA.

[Tonoxenne wmetaioB B Ilepuoanueckoil cucTeMe XMMHYECKHUX AJIEMEHTOB.
Oco0eHHOCTH CTPOCHHS AJIEKTPOHHBIX 000J0YeK aTOMOB MeTauioB. OOmue ¢undeckue
CBO¥cTBa MeTaoB. [I[puMeHeHNe MeTaioB B ObITY U TeXHUKE. CIUIaBbl METAJIIOB.



DNEeKTPOXUMHUYECKUN PpsAl HanpsbKeHWH MertauioB. OOmme crnocoObl IMOTydeHUs
METAJUIOB: THAPOMETAJUIYPrUs, NUPOMETAUIYprus, 3nekrpomeranyprus. [lonarue o
KOppo3uu MeTauioB. CriocoOb! 3aIUThI OT KOPPO3HHU.

O6mas xapaktepuctuka MetauioB |A-rpynmsr [leproanyeckoil CHCTEMBI XUMHUYECKUX
aneMeHTOoB. HaTpuwii w kanmii: moiydeHue, (QU3NUYECKHME U XUMHUYECKHE CBOWCTBA,
MIPUMEHEHHUE MPOCTHIX BEIIECTB U UX COCAUHEHUI.

OOmass  xapakrepuctuka MetauioB  |IA-rpynmer  Ilepuoguueckoil  cUCTEMBI
XUMHYECKHUX JJIEMEHTOB. MarHuii W KajiblMii: MONXy4eHHe, (U3HUECKHEe U XUMUYCCKUE
CBOMCTBa, MPUMEHEHHE MTPOCTHIX BEIIECTB U UX coeAMHEHUMN. JKECTKOCTh BOABI U CIIOCOOBI €&
YCTpaHEHHUS.

AnroMuHUI: oay4yeHue, pU3N4ecKre U XUMUYECKHE CBOMCTBA, IPUMEHEHHUE POCTOTO
BEIIECTBA U €r0 COSAMHCHHMHA. AMQOTEpHBIC CBOMCTBA OKCHJA M THIPOKCHIA ATIOMUHUS,
TUAPOKCOKOMILIEKCHI aTFOMUHUSL.

OO6mias xapakTepucTuka MeTamuioB nmobounsix noarpynn (b-rpymm) Ilepuoanueckoit
CHUCTEMBbI XUMHUYECKHUX 3JIEMEHTOB.

dusznueckue M XHWMHUYECKHE CBOMCTBA XpomMa M €ro coeauHeHuil. OKcuabl u
ruapokcuabl - xpoma(ll), xpoma(lll) wu xpoma(VI). XpomaTel © auXpomaTbl, HX
OKHCIUTENbHBIE CBOKCTBA. [lonyueHne nu npumMeHeHue xpoma.

®usnyeckue M XMMHMYECKHE CBOMCTBA MapraHiia M €ro CoeluHeHud. Bakuelmne
coequnenus mapranna(ll), mapranua(lV), mapranna(V1) u mapranuma(VIIl). Ilepmanranart
KaJlusl, €r0 OKUCIIUTEIbHbIE CBOMCTBA.

dusznueckue M XUMHUUYECKHE CBOWMCTBA JKejle3a M €ro coeauHeHud. OKcuuabl,
ruapokcuabl u conu skenesa(ll) m xeneza(lll). Ilonyuenne u npumeHeHue xene3a U €ro
CILIaBOB.

dusnyeckue M XUMHUYECKHME CBOoWMcTBA Meau M €€ coenuHeHuil. [lomydyenue u
MIPUMEHEHHUE MEJIU U €€ COCTMHEHUM.

[uuk: momyueHue, QuU3NUECKHE W XUMHUYECKHE CBOWCTBA. AMOTEpHBIE CBOMCTBA
OKCHJAa M TUIPOKCHIA IIMHKA, THAPOKCOKOMIUJIEKCH IMHKA. [IpuMeHeHue IMHKa U €ro
COCIMHEHUM.

DKCIEepUMEHTAIbHBIE METOJbl M3YYE€HMsS BEUIECTB U MX MPEBpALICHUN: H3y4yeHUE
00pasIoB HEMETAIJIOB, TOpEeHHE cephl, (hocdopa, kene3a, MarHusl B KHUCIOPOJE, U3YUCHHE
KoJUleKIMu «MeTamibl M CIUIaBbl», B3aUMOJIEHCTBUE ILIEIOYHBIX M IIEIOYHO3EMEIbHBIX
METaJUIOB C BOJIOM (BO3MOKHO UCIIOJIb30BAHUE BUIEOMATEPUAIIOB), B3aUMOACHCTBUE LIMHKA U
’Keje3a C pacTBOpamMHu KHCIOT W IIENOoYeld, KaueCTBEHHbIE PEaKIMM Ha HEOPTraHWYECKHe
AQHUOHBI, KATHOH BOJIOPO/a M KAaTHOHBI METAJIJIOB, B3aUMO/ICCTBUE THIPOKCUIOB ATFOMUHHMS
Y IIMHKA C PaCTBOPAMH KHCJIOT W MIEIOYEH, peleHrne YKCIIePUMEHTAIBHBIX 33/1ad M0 TeMaM
«[anorenn», «Cepa u e€ coequHeHHI», «A30T U (pochop U ux coequHeHHs», «MeTanbl
TJIaBHBIX MOATPYII, «MeTasibl MOOOYHBIX MOATPYII.

XUMHSA ¥ )KU3Hb.

Pone xumum B obecrieueHMHM YCTOWYMBOTO pa3BUTHUSA dYesoBeuecTBa. [loHsTHE O
Hay4HbIX METO/IaX MO3HAHUS U METOJ0JIOTMH HAy4YHOIo hccienoBanus. HayuHble mpuHIUIIBI
OpraHM3aliil  XUMHUYECKOTO TPOU3BOACTBA. [IpOMBINIIEHHBIE CHOCOOBI  MOTYYCHHS
BaKHEHMIINX BEIIEeCTB (Ha MpHUMepe MPOU3BOACTBA aMMHAKa, CEPHOI KHUCIIOTHI, METAHOJIA).
[IpomblnieHHbIE CTIOCOOBI MOJIyY€HHST METAJUIOB M CIUIaBOB. XHUMHUYECKOE 3arpsi3HEHUe



OKpYyXarollel cpelapl U ero mocieacTtBus. Ponb XumMuum B 0OECHEUEHUU HEPreTUUYECKOU
0€30MacHOCTH.

Xumust 1 310poBbe uenoBeka. JlekapcTBeHHble cpejcTBa. [lpaBuna ucnoiab30BaHUs
JIEKApCTBEHHBIX ITpenaparoB. Posib XuMuUM B pa3BUTUU METUIIUHBI.

XUMUSl TUIIM: OCHOBHBIE KOMIIOHEHTHI, MUIIEBble J00aBku. Ponb xumum B
oOeclieueHny NUIIEBON 0€30IIaCHOCTH.

Kocmernueckune u napdromepHsie cpenactBa. bertoBas xumus. [IpaBuna 6e30macHOToO
WCIOJIb30BAHUS MIPETapaToB OBITOBOM XUMUH B IIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENIbCTBE: BaXKHEHIIINE CTPOUTENbHbIE MaTepHUabl (IEMEHT, OETOH).

XuMus B CEIbCKOM X03siiicTBe. OpraHndeckue 1 MUHEpaJIbHbIE YA00peHusl.

CoBpeMeHHbIE  KOHCTPYKIIMOHHBIE  MaTepuaibl, Kpackh, CTEKJIO, KepaMHKa.
Marepuans! 11 21eKTpoHUKH. HaHOTEXHOIOTHH.

PacuérHble 3amaun.

Pacuérer: Macchl BemecTBa win 00bEMa ra3oB MO0 U3BECTHOMY KOJIHUYECTBY BEIECTBA,
Macce WM 00bEMY OJHOIO M3 YYacTBYIOIIMX B pPEaKIUU BELIECTB, Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) MIPOIYKTOB PEAKIIMHU, €CIIA OJJHO U3 BEIIECTB UMEET MPUMECH, MACCHI
(06béMa, KoIMYecTBa BEIECTBA) MPOAYKTA PEAKIMH, €CIM OJHO W3 BEIIECTB JaHO B BHUJE
pacTBopa C onpeaenéHHOM MaccOBOM J10J€ll pacTBOPEHHOIO BEIIECTBA, MAaCCOBOM JOJIU U
MOJISIPHOW KOHIICHTpPALlUM BEIIECTBA B PACTBOpPE, MOJIM BBIXOAA MPOIAYKTa PEAKIUU OT
TEOPETHYECKH BO3ZMOYKHOTO.

MexnpeaMeTHbIE CBSI3U.

Peanu3anust MeXnpeaAMETHBIX CBsI3€l NPU U3YYEHHUH OOIIeH U HEOPTaHUYECKON XUMUU
B 11 kiacce OCYIIECTBISIETCS 4Yepe3 HCIOIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
TIOHSTUH, TaK U TIOHSATUH, TPUHITHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBeHHO-HAy4YHbIC MOHATHS: SBIEHUE, HAYYHBIN (haKT, TUTIOTE3a, TEOpHs,
3aKOH, AaHalM3, CHHTE3, Kilaccuukamus, MNEepUOANYHOCTh, HAOIIOJEHUE, H3MEpEHHUeE,
SKCTIIEPUMEHT, MOJIENIb, MOJICTTMPOBAHHUE.

®dusnka: mMarepus, MUKPOMHUDP, MAaKpOMHUP, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH,
W30TOIbI, PaJO0AKTUBHOCTh, MOJIEKYJIa, YJHEPTETUUYECKUN YPOBEHb, BEIIECTBO, TEJIO0, 00BEM,
arperaTHoe COCTOSHHE BEIIeCTBa, HACATbHBIA Ta3, (QU3NYECKUE BEIHYMHBI, €IUHUIIBI
M3MEPEHMUS, CKOPOCTh, YHEPTHS, Macca.

buonorus: knerka, opraHu3M, 53KocucTeMa, Ouocdepa, MeTaboIu3M, Makpo- U
MUKPODJIEMEHTHI, OCJIKHU, JKUPBI, YIIIEBOAbI, HYKIEHHOBBIE KUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTrOBOPOT BEILIECTB U MOTOK SHEPTHH B IKOCUCTEMAX.

['eorpadus: MuHEpaIBI, TOPHBIE TIOPO/IBI, TIOJIE3HBIE NCKOMTAEMbIE, TOTTUBO, PECYPCHI.

TexHomorus:  XUMHYECKass  TPOMBIIUICHHOCTh, METAJUTyPTus, CTPOHTEIIbHbBIC
Marepuaibl,  CEJIIbCKOXO3SMCTBEHHOE  IMPOU3BOJCTBO,  IMHILEBAsl  MPOMBIIIJIEHHOCTD,
¢dapmaiieBTHUECKass MPOMBIIUIEHHOCTh, TMPOU3BOJICTBO KOCMETHUYECKHX  IPEnapaTos,
MPOM3BOJICTBO  KOHCTPYKIIMOHHBIX  MaTEPHAJIOB,  JJICKTPOHHAS  MPOMBIIIIEHHOCTD,
HaHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHUKU HA
YI'JIVBJIEHHOM YPOBHE CPEJJHEI'O OBLHIEI'O OGPA3OBAHU

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM C CHCTEMHO-AESITEILHOCTHBIM MOJIXO0JA0M B CTPYKTYpPE JIMYHOCTHBIX
pE3yIbTaTOB OCBOCHHS TpeaMeTa «XWMHs» Ha YpOBHE CpeIHero olmiero oOpa3oBaHUS
BBIICTICHBI ~ CJICAYIOIIHAE  COCTaBISIONINE: OCO3HAHUE OOYYAIOIIUMHCS  POCCUHCKOM
FPAKJAHCKOW HWJIEHTUYHOCTHU;, TOTOBHOCTh K CaMOPAa3BUTHUIO, CAMOCTOSITEIBHOCTH W
CaMOOMPEIEIICHUI0; HAIMYWe MOTHUBAllMM K OOYYEHHI0; TOTOBHOCTh M CIOCOOHOCTh
oOy4aromuxcsi PyKOBOJACTBOBAaThCS TNPUHATHIMH B OOIIECTBE MpaBWJIaMU M HOPMaMu
MOBE/ICHUS, HAJTUYHAC MPABOCO3HAHUS, JKOJOTUYCCKOW KYJIBTYPHI; CIIOCOOHOCTH CTaBUTh
LIETTU ¥ CTPOUTH KU3HECHHBIE TUTAHBI.

JImuHOCTHEIE pe3yNbTaThl OCBOCHHUSA npeaMera «XHUMU OTpaKkaroT
c(hOpPMHUPOBAHHOCTH OIbBITA MO3HABATEILHOM M MPAKTUYECKON NEATEIHLHOCTH 00ydaromuxcs
B IPOIIECCE peaTu3aiii 00pa3oBaTEILHON 1EATEILHOCTH.

JInaHoCTHEBIE pe3ybTaThI OCBOCHUS npeaMmeTa «XHAMUS OTpaXKaroT
c(hOPMHUPOBAHHOCTH OIbITA MMO3HABATEIHLHOW M MPAKTUYECKOW AEATEIbHOCTH 00yYaromnuxcs
B IIPOIIECCE peaTu3ai 00pa30BaTEIbHOMN IeITEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHUsI OOYYAIOIMIMMHCS CBOMX KOHCTUTYLIMOHHBIX TIpaB M O00s3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOMIOPSAKY;

MPEACTABIECHUS O COLMAJIbHBIX HOPMax M MPaBUJIAX MEXIWYHOCTHBIX OTHOLIEHUH B
KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JEATEIHLHOCTH TIPH CO3/IaHUU Yy4eOHBIX
MPOEKTOB, pEIICHWU YUYeOHBIX U TIO3HABATENBHBIX 3a/1ad, BBINOJHEHUH XHUMHUYECKUX
AKCIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPHUHUMATh MOTHBBI, HAMEPEHHUsI, JIOTUKY U apTyMEHTHI
JIPYTUX MPU aHATN3€ PA3TUYHBIX BUJIOB yUEOHOU E€ITEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAy4YHOMY HACJIEIHUI0 OT€YECTBEHHOM
XHAMUU;

YBaKEHHUS K TPOIIECCY TBOPYECTBA B OOJIACTH TEOPUHU U MPAKTUUYECKOTO MPUIIOKECHHS
XUMHH, OCO3HAHUSA TOTO, YTO JIaHHBIE HAYKH €CTh PE3ylbTaT IJIUTEIbHBIX HAOIIOICHUH,
KPOMOTJIUBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeca M TO3HABATEIbHBIX MOTHMBOB B TOJYYEHHH M TOCJIEAYIOIIEM aHAIN3€
nH(pOpMAIIUU O TIEPETOBBIX JOCTIKCHHIX COBPEMEHHON OTEUECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIIEHWBATh CHUTYyallMH, CBSA3aHHBIE C XWMHUUYECKHUMH SBICHHSIMHU, W
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HA MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
LICHHOCTH;

TOTOBHOCTM OLICHMBATHh CBOE IMOBEIAEHUE M IOCTYNKH CBOMX TOBApPUUIEH C MO3ULIMMA
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MTOCIEACTBHUI MOCTYIKOB;



4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHUMAaHUS LIEHHOCTEW 3/I0pOBOro M 0e30macHOro odpasza >KU3HH, HEOOXOTUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (PU3HUYECKOMY U TICHXUYECKOMY 37I0POBbBIO;

COOIOICHHSI TIPaBUJI 0€30TaCHOTO OOpaIleHus C BEIIeCTBAMU B OBITY, TOBCEIHEBHOMN
KU3HU, B TPYJIOBOM JEATEIBHOCTH;

MMOHUMAHUS IIEHHOCTH MpPaBHJI HMHIUBUIYATbHOIO M KOJJIEKTUBHOTO 0O€301acHOTO
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIKX 3J0POBbIO U KU3HU JIOJCH;

OCO3HAHUS TOCIEACTBHIA U HEMPUATHS BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aIKOTOJIS,
HapPKOTHUKOB, KYPEHHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4YEOHO-HCCIEAOBATEIIbCKON IeATEIbHOCTH,
OOIICCTBEHHO TIOJIC3HOM, TBOPUYECKOW U JPYTHUX BUAAX JCSITCIBHOCTH;

YCTaHOBKM Ha AaKTUBHOE y4yacTHE B pPEIICHUHM NPAKTUYECKUX 3a7ad COIUAIbHON
HaIMpPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, MIKOJbI);

HMHTEpeca K MPaKTHYECKOMY U3YUYEHHUIO MPOQPECCU pa3IMuHOTO POja, B TOM YUCJIE HA
OCHOBE TIPUMEHEHUS IPEIMETHBIX 3HAHHH 110 XUMUH;

YBKEHUSA K TPYIY, JIOASIM TPYyJa U pe3yJbTaTaM TPYA0BOM e TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUIYATbHOW TPACKTOPHUH OOpa30BaHUSA,
Oyaymied mnpodeccmrt W peanu3alud  COOCTBEHHBIX JKH3HCHHBIX IDIAHOB C  y4ETOM
JUYHOCTHBIX UHTEPECOB, CTOCOOHOCTEN K XUMHUHU, MHTEPECOB U NMOTPEOHOCTEN 00111eCTBA;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHUS:

JKOJIOTMUECKH  11eJIecOOOpa3HOT0  OTHONICHHS K TMpPUPOJE KaK  HMCTOYHUKY
CYIIIECTBOBAHUS )KU3HU Ha 3eMIie;

MOHUMAHUS  TJIOOQJIBHOTO  XapaKTepa  HAKOJOTHYECKUX  MpOOJieM,  BIUSHUSA
SKOHOMHUYECKHX MPOLIECCOB HAa COCTOSIHUE MPUPOJAHON U COLIMAIBHOU CPEbL;

OCO3HAaHUS HEOOXOJUMOCTH HCIONB30BaHUSA JOCTHKEHUN XUMUU s PElIeHUs
BOIIPOCOB PAIlMOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HETIPUATHUS JACHCTBUM, MPUHOCSIIIUX BPEA OKPYKAIOIIEH IPUPOIHON cpere,
YMEHHUS IPOTHO3HPOBATH HeOIaronpusiTHoIE 3KOJIOTUYECKHE MOCJIE/ICTBHS
MpeNPUHIMAEMBIX JEHCTBUI U IPEIOTBPAIATh HX;

HaJU4Hs PA3BUTOTO HKOJOTHYECKOTO MBIIIUICHHS, YKOJIOTHYECKON KYJIbTYphI, OTBITA
NESATETPHOCTH JKOJIOTHUECKOW HANpaBIEHHOCTH, YMEHHS PYKOBOACTBOBAaThCSI HWMH B
MMO3HABATEIPHON, KOMMYHHKATUBHOW W COLMAIbHOW MPAKTHKE, CIIOCOOHOCTH M YMEHHS
AKTUBHO MPOTHBOCTOSITH UJEOIOTHU XeMOGhoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO Da3BHUTHS HAyKu U
OOIIIECTBEHHOM MPAKTUKH;

MOHUMAHUS CIEeNU(UKA XUMHUH KaK HAyKH, OCO3HaHWs €€ poiu B (pOpMHUpPOBAHUU
pallMOHAIPHOTO HAYYHOTO  MBINIJIEHUS, CO3JaHUHM IIEIOCTHOTO TIPEJICTaBIeHUS 00
OKpY)XaloIlleM MHpE KaK O €IWHCTBE MPHUPOAbI U 4YeNOBEKa, B IMO3HAHUU TMPUPOIHBIX
3aKOHOMEPHOCTEH U PeIIeHUH MpoOdIeM COXpaHEHUsI IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0COOOW 3HAYMMOCTH XUMHH JUISI COBPEMEHHOW IUBUIIM3AINH: B €€
T'YMaHUCTHYECKOW HAIPaBJICHHOCTH U BAYXHOUM POJIM B CO3/IaHUM HOBOM 0a3bl MaTepUaIbHOMN
KYIbTYpbl, B PEHICHUH TJI00aNbHBIX MPOOJIEM YCTONYMBOIO Ppa3BUTHS 4YEJIOBEUECTBA —



CBIPHEBOM, DHEPreTHYECKOM, IHINEBOM M OJKOJOTHYECKON OE30MacHOCTH, B Pa3BUTHHU
MEIUIUHBI, 00€CIICYEHUH YCIOBHI YCIIEIIHOTO TPYAa U 3KOJOTHYECKH KOM(OPTHOM KU3HH
Ka)KIOro WieHa OO0IIEeCTBa;

eCTeCTBeHHO-Hay‘IHOﬁ FpaMOTHOCTI/II IIOHUMAHUA CyIJ_[HOCTI/I MCTOAOB IIO3HAHUA,
HCIOJIb3yEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOIB30BaTh IOJIydacMble 3HAHUS
JUIA aHajgu3a W OOBACHEHHS SBJIICHHH OKPYKAIOIIEr0 MHpa W IMPOHMCXOIAIIUX B HEM
H3MeHeHHﬁ, yMeHI/ISI aeJ1aTh O6OCHOBaHHbIe 3aKJIFOUCHHS Ha OCHOBC Hay‘-IHLIX (baKTOB nu
HNMCHOIIINXCS TAaHHBIX C LICJIBIO HOHy‘-IeHI/ISI [[OCTOBeprIX BBIBOJOB,

CIIOCOOHOCTH CaMOCTOSTEIBHO HCIIOJIb30BATh XHMHUYECKHE 3HAHMS IS PCIICHHUS
po0JIEM B peabHbBIX KU3HCHHBIX CHUTYallHsX;

HHTEpeca K MO3HAHUIO, UCCIICI0BATEIbCKOM ICATEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHHIO, K
AKTHBHOMY TMOJYYCHHIO HOBBIX 3HAHHH 1O XUMHH B COOTBETCTBUH C JKH3HCHHBIMH
OTPEOHOCTAMMU;

HHTEpeca K OCOOCHHOCTSIM TpyAa B pa3iuuyHbIX cdepax npodhecCHoHATbLHON
JEATETHHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeranpeameTHbIe pe3yIbTaThl OCBOSGHHUS MPOTPAMMBI TI0 XUMUM HAa YPOBHE CPETHETO
o01ero 00pa3oBaHus BKJIFOYAIOT:

3HaYUMBIE IS (DOPMUPOBAHMSI MUPOBO33PEHUS O0YUAOIIUXCS MEXKIUCIUILINHAPHBIE
(MexXTpenMeTHbIE) OOIeHAYYHBIE MOHSATHUS, OTPAKAIOIIUE IIETOCTHOCTh HAYYHON KapTHUHBI
MHpa U CIenu(PUKY METOJOB MO3HAHUS, UCTIOIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus,
BEILIECTBO, DHEPTHUs, SIBJICHUE, NPOIECC, CHUCTEMa, HAay4YHBIH (aKT, MPUHIUII, THUIOTE3a,
3aKOHOMEPHOCTbh, 3aKOH, TEOPHs, HCCIeA0BaHNEe, HA0II0IeHNEe, U3MEPEHHE, SKCIIEPUMEHT U
Apyrue);

YHUBEpCaJbHbIE  y4ueOHBbIE  JeWcTBUS  (TIO3HABAaTENbHBIE, KOMMYHUKATHBHBIE,
peryisTUBHBIE), o0ecreuuBapmme QGopMupoBaHue (YYHKIIMOHAIBHOW TPaMOTHOCTH U
COLIMATIbHOW KOMIIETEHIIMH 00YJarOIIUXCS;

CHOCOOHOCTh ~ OOYYAIOIIMXCS  UCHOJB30BaTh OCBOCHHBIE  MEXKIUCHUIUTHHAPHBIC,
MUPOBO33PECHUECKHE 3HAHUS W YHUBEpPCAJIbHbIC y4eOHBIC NIEUCTBHUS B TO3HABATEIHHOU H
COIIMAJIbHOM MPAKTHUKE.

MeTtanpeamMeTHble pe3ylbTaThl OTPAKAIOT OBIAJCHHE YHUBEPCAIBHBIMH YYEOHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH J1€HCTBUSMHU.

ITo3HaBaTe/IbHbIE YHMBEPCAJIbHbIE YUeOHbIe 1eliCTBUS
1) 6a3oBble JIOrHYecKHe AeiiCTBUS:
CaMOCTOSITENTLHO (POPMYIUPOBATh U aKTyalIM3HPOBATh MpOOJIEeMy, paccMaTpuBaTh €€
BCECTOpPOHHE;
OTIpPECIIATh IEIM JEATCIBHOCTH, 3a1aBas MapaMeTpbl U KPUTEPUH UX JTOCTHIKCHUS,
COOTHOCHTB PE3YyJIbTaThl ICATECILHOCTH C IIOCTABICHHBIMU IIEIIIMU;



UCIOJIb30BaTh IPU OCBOEGHUU 3HAHUI MPUEMBI JOTMUYECKOTO MBIIUICHUS: BbIIEIATH
XapaKTepHble TPU3HAKK TIOHATUA M YCTaHABIMBaThb HUX B3aUMOCBS3b, HCIOJIb30BATh
COOTBETCTBYIOIIHME MTOHATHUS JJIs1 OOBSICHEHHS OT/ICIIbHBIX (PAKTOB U SIBICHU;

BBIOMPATh OCHOBAHUS M KPUTEPUHU ISl KJIACCH(PHMKAIMK BEIIECTB M XMUMHUYECKHX
peaKIuii;

YCTaHABIIMBATh IPUUUHHO-CJICICTBEHHBIE CBSI3U MEX]y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTb JIOTMYECKHE PpACCYXACHHsS (MHAYKTUBHBIE, JE€IyKTHBHBIE, 110 AHAJIOIHH),
BBISBJISATH  3aKOHOMEPHOCTM M NPOTHBOpPEYHsS B  pPacCMaTpPUBAEMbIX  SIBJICHMSIX,
(GbopMyIHpOBaTh BHIBOJIBI M 3aKITIOYCHHUS,;

INPUMEHATh B TMpoIllecce TIO3HAHMUSI UCIHOJb3yeMble B XUMHH CHMBOJIMYECKHE
(3HAKOBbIE) MOJENU, IPEOOpPa30OBbIBATh MOJIEIbHBIE IMPEACTABICHUS — XWMUYECKUH 3HAK
(cuMBOJI) 3€eMeHTa, XUMHuYecKas (opmyrna, ypaBHEHHE XUMHYECKOM pEaKLUUH — IpU
pelieHnrd y4eOHBIX TO3HABaTENbHBIX M MPAKTHYECKUX 3a7ad, MPUMEHSITh Ha3BaHHbBIC
MOJIeTIbHBIE MIPEICTABICHHUS /ISl BBISIBJICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEILIECTB U
XUMHYECKUX PEAKIIUH.

2) 6a3oBbIe HCCIeN0BaTEIbCKHE IeliCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O TTO3HAHUS BEILIECTB M XUMUYECKUX PEaKIUi;

dbopMynupoBaTh LEIM U 33aJa4d HCCIEIOBaHMS, MHCIIOJIBb30BAaTh MOCTABICHHBIE U
CaMOCTOSITENTLHO COPMYJIMPOBaHHBIE BOMPOCH B KAayecTBE HWHCTPYMEHTAa IO3HAHUS W
OCHOBBI JJi1 (OPMHUPOBAaHUS THUIOTE3bl IO IPOBEPKE MNPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUU;

BJIIETh HABBIKAMHU CAMOCTOSATEIBHOTO IJIAHUPOBAaHUS W IPOBEICHUS YYECHHUYECKHX
SKCIIEPUMEHTOB,  COBEPIICHCTBOBAaTH yMEHUs HaOIogaTh 3a  XOJOM  Ipolecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ynbTar, (hopMynHpoBaTb OOOOLIEHUS U BBIBOJIBI
OTHOCUTEJIBHO JTOCTOBEPHOCTH pE3yJIbTATOB MCCIEJOBAHUS, COCTABIATH OOOCHOBAHHBIN
OTYET O MpoAETIaHHOM pabdoTe;

MpUOOpPETaTh OMBIT YYEHUUECKON HCCIEAOBATEIbCKON M TNPOEKTHOM AESITENbHOCTH,
MPOSABIIATH CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIbHOMY IOMCKY METOJIOB pPELICHUS
IIPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3IMYHbIX METOJO0B ITO3HAHUS.

3) paGora ¢ nngopmanmeii:

OpUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HHGOpMaluu (Hay4YHO-TIOMYJspHas
JuTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CHpaBOYHble mocoOus, pecypchl HTepHeTa),
aHAJTM3UpPOBaTh MH(OPMAIMIO PA3IMYHBIX BHUJIOB M (OPM IpEICTaBICHUS, KPUTHUECKU
OLIEHHUBATH €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTE;

(dbopMynrpoBaTh 3ampoChl U NPUMEHSATH Pa3IMYHbIE METOJIbl MPU TOUCKE U OTOOpe
nH(popManuu, HeOOXOAMMOMN JIJIs1 BBITIOJHEHUS YIEOHBIX 3a71a4 ONPEIeIEHHOTO THTIA;

NpUOOPETaTh ONBIT UCIOIB30BAHUS MH()OPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHH
U Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIbHYIO (opMy MpeIcTaBiIeHHUs] HHPOpMaAILUN
(cxempl, TpaduKH, AHArpaMMBbI, TAOIHUIIBI, PUCYHKHU U JPYTHE);

UCIOJb30BaTh HAYYHBIM S3bIK B KayecTBE CpEICTBA Npu padoTe ¢ XMMHUYECKOH
uHpoOpMalMel: MPUMEHATh MEXIpeIMEeTHbIe ((pHU3HuecKue M MaTeMaTH4eCKue) 3HAKU U
CUMBOJIBI, (HOPMYITBI, a0OpEBUATYPHI, HOMEHKJIATYPY;



HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIbHBIC y'leﬁHble JeHCTBHUA:

3a/1aBaTb BOIIPOCHI 110 CYHICCTBY O6CY)KI[aCMOI71 TEMBbI B X0A€ Auajaora /U
JAUCKYCCHH, BLICKA3bIBATh UJCH, (bOpMy.]'II/IpOBaTB CBOM IMPCAJIOXKCHUA OTHOCHUTCIBHO
BBIITOJIHCHU AL HpeHHO)I(eHHOﬁ 3aa4H,

BBICTYNIAaTh €  MpPE3CHTAlMed  PEe3yJbTATOB  IIO3HABATEIBHOM  JECATEIBHOCTH,
IIOJIyYEHHBIX CaMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHHKAMHU IIPH BBIIIOJIHEHUH
XUMHUYECKOI0 SKCIIEPUMEHTA, IPAKTUYECKON pabOThI 110 UCCIIEIOBAaHUIO CBOMCTB M3y4aeMbIX
BEIIECTB, pealu3aluy y4eOHOro mnpoekTa, M (HOpMyIUpOBaTh BBIBOJBI MO pe3yjbTaTaM
MPOBEAEHHBIX MCCIIEOBAHUH IyTEM COTJIACOBAHUS TIO3HULUI B X0J€ 0OCYKICHUS U OOMEHa
MHEHUSIMHU.

PeryasTuBHbIe yHHBepcaibHble Y4eOHbIe JelicTBHA:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYLIECTBIIATH CBOIO ITO3HABATEIbHYIO JIEATEIbHOCTD,
orpenenss e€ Leau U 33aa4u, KOHTPOJIUPOBATh U MO0 Mepe HEOOXOTUMOCTH KOPPEKTUPOBATh
IpeyularaeéMblii AITOPUTM JAEUCTBUI MPH BHITOIHEHUH YU€OHBIX U MCCIIEJOBATEIbCKUX 3a/1a4,
BbIOMpaTh HanOosee F3PGEeKTUBHBIN CIOCO0 UX PEIICHUS ¢ YYETOM MOJyUYEHUs HOBBIX 3HAHUI
0 BEIIECTBAX U XMMHUYECKUX PEaKLUAX;

OCYILECTBIISATH CAMOKOHTPOJIb AEATEIbHOCTH HAa OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

INPEJMETHBIE PE3YJIbTATHI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI [0 XMUMUU Ha YriayOnEHHOM YpOBHE
Ha YpOBHE CpelHero o0Imero o0pa3oBaHMs BKIIOYAIOT crenupuyeckue s y4eOHOro
npeaMmera «XuUMHs» HaydHble 3HaHUS, YMEHHS M CIOCOOBI JI€HCTBMH IO OCBOEHHIO,
MHTEpOpETallui U MpeoOpa3oBaHUIO 3HAHUM, BHJBI JESTEIBHOCTH MO MOJIYYEHUIO HOBOTO
3HAaHUA W IPUMCHCHUIO 3HAaHUHA B Pa3IUYIHBIX yqe6HI)IX CUTyallMdX, a TaKKC B PCAJIbHBIX
KN3HCHHBIX CUTyalUAX, CBA3AHHBIX C xumueii. B nmporpamMme 10 XUMHHU HOPCIMETHBIC
pe3ybTaThl MPEACTABICHBI 110 T0J1aM U3y4YEHUSI.

10 KJIACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «OpraHnndyeckasi XUMHs OTPaXKaroT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUI: O MECTEe M 3HAYECHUH OPraHMYeCKOH XHWMHHU B
CHCTEME €eCTECTBEHHBIX HayK M e poiau B OOECHEYEeHHH YCTOWYMBOIO pa3BUTHUS
YeJIOBEUeCTBA B PENICHWW TIPOOJIEM SKOJIOTMYECKOW, HHEPreTUYeCKOW U TMHUIICBOM
0€30MacHOCTH, B Pa3BUTHH MEAMIIMHBI, CO3JaHUH HOBBIX MAaTEpUAJIOB, HOBBIX MCTOYHUKOB
SHEPIUH, B OO0ECIEYCHHWU pPAMOHAIBHOTO IPHPOJONONB30BaHM, B (HOPMUPOBAHUU



MHPOBO33PEHUS U OOIIeH KyJabTyphl YeNOBEKa, a TaKkKe HSKOJIOTHYeCKH OOOCHOBAHHOTO
OTHOLLIEHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM CpeEE;

BJIAJICHUE CUCTEMOW XMMHYECKHUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIOJIATAOUIUE
MOHATUS — XUMHUYECKHU BJIEMEHT, aToM, SAApO W BJICKTPOHHAs 0001104YKa aroma, S-, p-, d-
aTOMHBIE OpOUTANIM, OCHOBHOE M BO30YKJIEHHOE COCTOSIHUS aToma, THOpUAU3AIHs aTOMHBIX
opOuTaneii, MOH, MOJIEKyJia, BaJIEHTHOCTh, AJIEKTPOOTPULIATEILHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKass CBS3b, MOJIb, MOJIIpHAsi Macca, MOJSPHBIH O00BEM, YIIIEPOJTHBIA CKEIET,
(yHKIIMOHATBHAS TPYIINA, paguKai, CTPYKTypHbIe GopMynsl (pa3BEPHYTHIC, COKpPAIIEHHEIE,
CKEJIETHBIE), U30MEpUs CTPYKTypHas U MPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
M30MEpbl, TOMOJIOTHYECKUN Psill, TOMOJIOTH, YIJIEBOJOPObl, KAUCIOPOA- U a30TCOAEPIKALINE
OPraHN4eCKHUE COCIMHEHUS, MOHOMED, TOJIMMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE
COCIMHEHHUS; TEOPUH, 3aKOHbI (nmepuoanueckuit 3akon [1. V1. MenneneeBa, Teopusi CTpOCHUS
opranuyeckux Bemects A. M. BbyrnepoBa, 3aKOH COXpaHEHHMS MacChl BEIIECTB, 3aKOH
COXPAaHEHUS U TMPEBpAIlCHUs HHEPrHH MPH XUMHYECKHX PpEaKIMsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JICKAIIUE B OCHOBE ITOHUMaHUS
MPUYMHHOCTH W CHUCTEMHOCTH XHUMHYECKUX SIBJICHHH; MPEJICTaBICHUS O MEXaHU3Max
XUMUYECKUX pEaKLUMid, TEPMOAMHAMUYECKUX MW KHUHETHYECKUX 3aKOHOMEPHOCTSIX UX
MPOTEKAaHUs, O B3aMMHOM BJIMSIHUHM aTOMOB U TPYIIIl aTOMOB B MOJIEKyJax (MHIYKTHUBHBIA U
Me3oMepHbId dhdekTsl, opuenTanTsl | 1 |l poma); GakTomornyeckue cBeeHUS O CBOMCTBAX,
COCTaBe, MOJIyYeHUH U 0€30MacCHOM HCIOJb30BaHUU BAKHEUIIIMX OPTraHWYECKHUX BEIIECTB B
OBITY U TIPAKTHUYECKOHN NEATETHbHOCTH YeJOBeKa, OOIUX HAayUYHBIX MPHUHIIUIAX XUMUYECKOTO
MIPOM3BOJICTBA (HA MTpUMeEpe MPON3BOACTBA METAHOIIA, TIEPEPA0OTKU HEPTH);

cOPMUPOBAHHOCTh ~ YMEHHUMW: BBISBIATH  XapaKTEpPHbIE MPHU3HAKK  TOHATHMH,
YCTaHABIIMBATh UX B3aUMOCBSI3b, UCIIOJIH30BATh COOTBETCTBYIOUINE MOHATUS TIPU OMHCAHUHU
COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COETMHEHUII;

c(hOpMHUPOBAHHOCTh YMEHUM:

HCMOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JUISI COCTAaBJIEHHS MOJICKYJSIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIIETHBIX) (POPMYII OpraHUYECKHUX BEIIECTB;

COCTABJISITh YPAaBHEHMS] XHMHMUYECKHMX pEAKIUl M pacKpblBaTb HX CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIMH MOCPEACTBOM COCTaBJICHUSI 3JIEKTPOHHOTO
OalaHca ATUX pEeaKIui, peakuii MOHHOTO OOMEHa MYyTEéM COCTaBJIEHUS WX TOJHBIX H
COKpAaIIEHHBIX HOHHBIX YPaBHECHU;

W3TOTaBIMBATh MOJENM MOJEKYJ1 OPraHMYECKUX BEIIECTB MJis WJUIIOCTPALMU MX
XUMHUYECKOTO U TPOCTPAHCTBEHHOT'O CTPOCHUS;

chOPMUPOBAHHOCTh  yYMEHHM:  yCTaHABIWMBAaTh  MPHUHAIICKHOCTh  W3YYCHHBIX
OPTraHWYECKUX BEIIECTB MO MX COCTaBYy W CTPOCHUIO K OMpPEACNEHHOMY KIIacCy/TpyIe
COCMHEHMH, JaBaTh WM Ha3BaHUs Mo cucreMatudeckord HomeHknatype (IUPAC) u
MIPUBOJAUTH TPUBHAIbHBIE Ha3BAHUS JUIsl OTJEIbHBIX MPEACTABUTENECH OPraHMUYECKUX BEIIECTB
(3THIIeH, aleTWJIeH, TOJYOJ, TJUIEPUH, OSTHWICHIJIMKONb, (eHos, GdopMaibaeru,
aneTanbAeru/l, alleTOH, MypaBbUHAsI KUCIOTA, YKCYCHasl KUCJIOTa, CTEapUHOBAs, OJICMHOBAS,
MaTbMUTHHOBAsT KHUCJIOTHI, TJWIMH, allaHWH, MajibTo3a, (PYKTO3a, AHWIUH, IUBUHUIL,
M30IIPEH, XJIOPOIIPEH, CTUPOI U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHHUS OIpPENEsATh BUJ XMMHYECKON CBS3M B OpPraHHMYECKHUX
COeTMHEHMIX (KOBAJICHTHAsl U MOHHAs CBS3b, G- U M-CBSA3b, BOJAOPOIHAS CBS3b);



Cc(OPMHUPOBAHHOCTb YMEHUS IPUMEHSATH MOJI0KEHUS TEOPUU CTPOEHHSI OPIraHUYECKUX
BemiecTB A. M. bytiiepoBa 111 00BbsICHEHUS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTAaBA U
CTPOEHHMS;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepu3OBaTh COCTaB, CTPOCHHE, (UINYECKHUE U
XMMHUYECKHE CBOMCTBA TUIMYHBIX IPEICTaBUTENEH pa3IMUYHBIX KJIACCOB OPraHUYECKUX
BEIIECTB: aJKaHOB, LUKIOAJIKAaHOB, AJKCHOB, aJKaJUEHOB, AaJIKUHOB, apOMaTHYECKHX
YTJIEBOOPO/IOB, CIIUPTOB, aJIbAETHIOB, KETOHOB, KAPOOHOBBIX KUCIIOT, MPOCTHIX U CIOXKHBIX
3(pUPOB, KUPOB, HUTPOCOSAUHEHUH U aMHHOB, aMUHOKHCJIOT, OCJIKOB, YIJIEBOJIOB (MOHO-,
I1- U NOJKMCAaxapua0B), WIIIOCTPUPOBATh T€HETUYECKYIO CBA3b MEXAY HUMU YpaBHEHHUSIMU
COOTBETCTBYIOLIMX XUMUYECKUX PEAKIMHA C UCII0JIb30BaHUEM CTPYKTYPHBIX (GOPMYII;

c(OPMHPOBAHHOCTh YMEHHS TOATBEPKIATh HAa KOHKPETHBIX IpUMEpax XapakTep
3aBUCHUMOCTH PEAaKIIMOHHOW CIIOCOOHOCTH OPraHWYECKUX COEIMHEHUN OT KPaTHOCTH U TUIA
KOBQJIEGHTHOM CBSI3W (G- W T-CBA3M), B3aUMHOI'O BIMSHHS aTOMOB M TpPYyNIl aTOMOB B
MOJIEKYJIax;

c(OPMHPOBAHHOCTH YMEHHS XapaKTEPU30BaTh WCTOYHHUKH YTIIEBOJOPOIHOTO CHIPHS
(HedTb, IPUPOJHBINA Ta3, Yrojib), CIOCOOBl €ro NnepepaboTKU U MPAKTUYECKOE MPUMEHEHUE
IIPOAYKTOB IepepaboTKH;

C(OPMHUPOBAHHOCTh BJIAZICHUS CHCTEMON 3HAaHMH O €CTECTBEHHO-HAayYHBIX METOJax
MO3HAHUS — HAOJIOJEHUHN, W3MEPEHHUM, MOJEIUPOBAHUU, HKCIEPUMEHTE (PEaJbHOM U
MBICJICHHOM) ¥ YMEHHUS IPUMEHSTH STH 3HAHUS;

C(OPMHPOBAHHOCTh YMEHHUS HNPUMEHSATb OCHOBHBIE ONEpalMd  MBICIUTEIbHON
NeSITeIbHOCTH — aHajJM3 M CUHTE3, CpaBHEHHUE, 0000IIeHHe, CUCTEMAaTHU3alUI0, BBISIBICHHUE
MIPUYMHHO-CJIEICTBEHHBIX CBSA3EH — /JIs1 U3y4EHUsl CBOMCTB BELLIECTB M XUMUYECKUX PEaKIUii;

c(OPMUPOBAHHOCTh YMEHHUM: BBIBISATH B3aUMOCBSI3b XUMHUYECKHX 3HAHUH C
MOHATUSAMHM M TIPEACTaBICHUSIMH JIDYTMX €CTECTBEHHO-HAYUHBIX HpPEIMETOB A Oonee
OCO3HAHHOTO IIOHMMAaHMS CYIIHOCTHM MAaTE€pHaJbHOTO €IUHCTBA MMpA, HCIIOJIb30BaTh
CUCTEMHBIE 3HAaHUS 110 OPTraHUYECKOW XUMUU JJi1 OOBSICHEHUS U IPOTHO3UPOBAHUS SIBJICHUH,
HMMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHHUH: HPOBOJUTH Pacu€Tbl MO XUMHUYECKMM (opMmynam u
YpaBHEHHUSM XUMHUYECKUX PEAKIUil C NCIOIb30BaHUEM (PU3NYECKUX BEIMYHH (Macca, 00bEM
ra3oB, KOJMYECTBO BEILECTBA), XapaKTEPU3YIOUINX BEUIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
PacuéThl M0 HAXOXKJIECHUIO0 XUMUYECKON OpMYJIbl BEHIECTBA 110 U3BECTHBIM MAaCCOBBIM JIOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOJAYKTaM CrOpaHus, MJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH: MPOrHO3UPOBATh, AHAIM3UPOBATH U OLEHUBATh C
TTO3UIIMA DKOJIOTHYECKOM O€30MacHOCTH TMOCHENCTBHUS OBITOBOM ¥ TPOW3BOJACTBEHHOM
NeSITENIbHOCTH YeJIOBEeKa, CBA3aHHOM C MepepadOTKON BEIIeCTB, MCIOJb30BaTh MOTyYEHHbIE
3HaHUS JUISl IPUHATUS TPAMOTHBIX PELICHUH MPoOJIeM B CUTYalUsX, CBI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCT, ~ YMEHHUH: CaMOCTOSATENBHO  IUIAHUPOBATh U MPOBOJIUTH
XUMHUYECKUH SKCIEPUMEHT (TOJy4yeHHEe U H3YYeHHE CBOMCTB OPraHUYECKHUX BEILECTB,
KayeCTBEHHbIE PpEaKIUH YIJIEBOAOPOAOB PA3IMYHBIX KJIACCOB M KHCIOPOJCOAEPIKALINX
OPraHMYECKHUX BEIIECTB, PEIICHUE OHKCIEPUMEHTAJIbHBIX 3aJady [0 PACIO3HABAHUIO
OpPTraHUYECKUX BEIIECTB) C COOJIIOJICHUEM MPaBHJ 0€30MacHOr0 0OpaIleHus C BEIIECTBAMU U
1a00paTOpHBIM 000pyAOBaHUEM, (HOPMYIUPOBATh LENb MCCIEJOBAaHUS, NPEACTaBIATh B



pasnmuuHOl  ¢GopMe pe3yabTaThl AKCIEPUMEHTA, aHAJIM3UPOBAaTh U OICHUBATh HX
JIOCTOBEPHOCTD;

c(OPMHPOBAHHOCTH YMEHUIA:

co0JIr0IaTh MpaBHiIa SKOJIOTHYECKHU 1IeTIECO00Pa3HOTo MOBEACHUS B OBITY U TPYIOBOM
JIEATEIIbHOCTH B IIEJISIX COXPAHEHHUSI CBOETO 3/I0POBbSI, OKPY)KAIOUIECH MPUPOJHON Cpeabl U
JIOCTUKEHHS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCUYECKOTO JIEUCTBHS Ha KMBBIC OPTraHU3MbI ONPEICIEHHBIX
OpraHM4YeCKHUX BELIECTB, MOHUMAas cMbIca ntokazaress [T/1K;

aHAIM3UPOBATh  IIEJIECOOOPA3HOCTh  NPUMEHEHUS  OPraHMYeCKHUX  BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIICHUS PUCK-TIOJIB3a;

c(OPMHUPOBAHHOCTh YMEHHI: OCYIICCTBIIATh IICJICHANIPABICHHBIA TTOUCK XHMHUYECKOM
nH(OpPMANUY B Pa3IMYHBIX UCTOYHHKAX (Hay4YHas M y9eOHO-HAay4Has JIUTEpaTypa, CpeacTBa
MaccoBoil mHGopMmaiuu, VHTEpHET U Apyrue), KpUTHUYECKH aHATM3UPOBATh XUMHUYECKYIO
nHpopMmanuto, rnepepadbarbiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBUHM C IIOCTABICHHOM
y4eOHOH 3a/1a4eid.

11 KJIACC

[IpenMeTrHbie pe3ynbTaThl OCBOCHHS Kypca «OOIIas W HeopraHHuYecKas XUMHS)
OTPAXKAIOT:

cOPMUPOBAHHOCTh  TPEACTABICHUH: O  MaTepUAIBHOM  EAWHCTBE  MHpAa,
3aKOHOMEPHOCTSIX W TI03HABAEMOCTU SIBJICHUW TPHUPOJBI, O MECT€ M 3HAYCHUU XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK U €€ poJiH B 00ECHEYeHUH YCTOMUMBOTO Pa3BUTHSI, B PEIICHUH
mpoOJieM SKOJOTHYECKOM, DJHEPreTHYeckoil W THUIIeBOH Oe30MacHOCTH, B Pa3BUTUU
MEJUIIMHBI, CO3IaHUHM HOBBIX MAaTE€pUaJOB, HOBBIX HCTOYHHUKOB SHEPIHH, B OOCCIICUCHHH
palMOHAIBHOTO  MPUPOJONOIB30BaHusl, B (HOPMUPOBAHMH MHPOBO33PEHUS] W  OOIIEH
KyIbTYpbl Ue€JOBEeKa, a TaKXe DJKOJIOTHYeCKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJTHOM Cpefe;

BJIAJICHUE CUCTEMOW XMMHMYECKHUX 3HAHWUW, KOTOpas BKJIIOYAET: OCHOBOIIOJAraoIINe
MOHATUSA — XUMHUYECKUM DJIEMEHT, aToM, SIAPO aToMa, M30TOINBI, DJIEKTPOHHAs 000JI0YKa
atroma, S-, p-, O-atoMHBIe OpOHMTaNM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHS aToMa,
TUOpUAN3AIHS ATOMHBIX opburanei, HIOH, MOJIEKYJIa, BAJICHTHOCTD,
AIEKTPOOTPHUIIATEIHHOCTD, CTETICHh OKHCIICHHS, XUMHUUYECKasl CBs3b (KOBaJeHTHAas, MOHHAS,
MeTaJUTH4ecKasi, BOJIOPOIHAs), KPUCTALTNYECKAs PEMIETKA, XUMHUUECKasl peakilus, pacTBop,
AIEKTPOJIUTHI, HEANEKTPOIUTHI, SJIEKTPOIUTHYECKAsT THUCCOLUALUs, CTENEeHb IUCCOIUAIUH,
BOJOPOJHBINA TMOKa3aTellb, OKUCIUTEIh, BOCCTAHOBUTEINb, TEIJIOBOH A((EKT XUMHUECKOM
peakmuu, CKOPOCTh XHMHUYECKOW PEAKIMH, XUMHYECKOE DPABHOBECHE; TECOPUU U 3aKOHBI
(Teopus PIEKTPOJIUTUUECKON TUCCOIMAIK, TIepruoanuecknii 3akon J.1. MenneneeBa, 3akoH
COXpaHEHHUs MAaCChl BEILIECTB, 3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUH MPU XUMHUYECKUX
peakiusx, 3aKOH TIOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH JEHCTBYIOIIMX  Macc),
3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XUMHH, MHUPOBO33PEHUYECKUE 3HAHUS, JEKallue B
OCHOBE TOHMMAHUS NPUYMHHOCTH M CUCTEMHOCTH XWMHYECKHUX SIBIICHHH; COBPEMECHHBIC
MpEACTaBICHUS O CTPOCHHUM BEIIECTBA HA AaTOMHOM, HOHHO-MOJEKYJISIPHOM U
HaJMOJICKYJIIPHOM YPOBHSIX; TMPEACTaBICHUS O MEXaHM3Max XUMHUYECKHUX pEeaKIui,
TEPMOJIMHAMUYECKUX M KUHETUYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKAHUS, O XMMHUYECKOM
PaBHOBECHH, paCTBOpaxX M JUCIEPCHBIX CUCTEMaX; (PaKTOJOTHYECKHE CBEICHHS O CBOMCTBAX,



cocTaBe, OJyYeHUH U 0€30MaCHOM MCIOJIb30BaHUU BAXKHEUITUX HEOPraHMUECKUX BEIIECTB B
ObITY U IIPAKTHUYECKOHN JEATEIbHOCTH YeJOBeKa, OOIIMX HAYYHBIX MPHHIIUIIAX XUMUYECKOTO
IIPOU3BO/JICTBA;

chOpPMUPOBAHHOCTh ~ YMCHHIA: BBISBJISITH ~ XapaKTEpHbIE TPU3HAKH  TOHSATHUH,
YCTaHaABIIMBATh UX B3aUMOCBS3b, UCIOJIB30BAaTh COOTBETCTBYIOLIUE MOHATHS IIPU ONMHCAHUHU
HEOPraHUYECKHUX BEIIECTB U UX IIPEBPAILCHMII;

c(hOPMUPOBAHHOCTh YMEHHS UCIIOJIb30BATh XUMHUYECKYIO CUMBOJIMKY JIJISl COCTABIICHHS
(dbopMyIl BEIIECTB U YPaBHCHHH XWMHUYECKHUX PEAKIUH, CHCTEMATHYECKYI0 HOMEHKIATYPY
(IUPAC) u TpuBHabHbIE Ha3BaHHS OTACIBHBIX BEIICCTB;

chOpPMUPOBAHHOCTh YMEHHSI OMPEIENIATh BAJICHTHOCTh U CTENEHb OKHCICHUS
XUMUYECKUX DJIEMEHTOB B COCIMHEHMSIX, BUJ XUMHUYECKOW CBSI3M (KOBAJICHTHAs, MOHHAS,
MeTaJuTM4ecKasi, BOJOPO/IHAS ), TUTl KPUCTATUIMUECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh yYMEHHSI OOBSCHATH 3aBHUCHUMOCTH CBOMCTB BELIECTB OT BHUIA
XUMHUYECKOH CBSI3M U TUIA KPUCTAJUTMUECKOHN peléTku, OOMEHHBINA U JOHOPHO-aKIENTOPHBIN
MEXaHU3MbI 00pa30BaHUsI KOBAJIGHTHOM CBSI3H;

c(hOPMUPOBAHHOCTh YMEHUH: KIacCH(PHUIIMPOBATH: HEOPTaHUYCCKHE BEIIESCTBA 1O UX
COCTaBY, XMMHUYECKHE PEAKIMH M0 PA3IMYHBIM IpU3HAKaM (YHCIY U COCTaBy pPearupyromux
BEIIECTB, TEIUIOBOMY 3(QeKTy peakiuu, U3MEHEHHIO CTEINEeHEH OKHUCIICHUS 3JIEMEHTOB,
00paTHMOCTH, YIACTHUIO KaTaJM3aTopa M JPYrUe); CAMOCTOSTEIHLHO BBIOMPATH OCHOBAHHS H
KPUTEPUH TSI KIacCU(UKAIIMT U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIIHil;

chOpPMUPOBAHHOCTh YMEHHUSI PacKphIBaTh CMBICI Hepuoanyeckoro 3akona JI. W.
MenzaeneeBa © JEMOHCTPHUPOBATH €r0 CHUCTEMATH3UPYIOUIYI0, OOBSCHUTENBHYIO H
MIPOrHOCTUYECKYIO (PYHKIIHH;

c(OpPMUPOBAHHOCTh YMEHMH: XapaKTEpHU30BaTh 3JEKTPOHHOE CTPOEHHE AaTOMOB U
MOHOB XUMHUYECKHUX 3JIEMEHTOB IMEPBOrOo—4eTBEPTOro nepuonoB llepuoamueckoil cucTteMbl
JI.1. MeHnneneeBa, HCHOJb3ysd MOHATUA «IHEPreTUUYECKUE YPOBHUY», «IHEPreTUUYECKUE
MOJYPOBHMY», «S-, P-, 0-aTOMHBIC OpOMTANIN», «OCHOBHOE U BO30YXIEHHOE YHEPTETHUCCKUE
COCTOSIHMSI aTOMay; OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHMMHYECKUX
3JIEMEHTOB U UX COCIMHEHUN 1o nepuojgaM u rpynmnam Ilepuonmueckon cucremsr [, H.
MeneneeBa, BaJICHTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOEHHUS HUX
AJIEKTPOHHBIX 000JIOYEK;

c(OpPMUPOBAHHOCTh YMEHHUH: XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHWMHUYECKHE
CBOMCTBA BEILIECTB PA3JIMYHBIX KJIACCOB, MOJITBEPKAATh CYIIECTBOBAHNE T€HETUUECKOU CBS3U
MEXJy HEOPraHMYECKUMM BEIIECTBAMH C TIIOMOIIbIO YPAaBHEHHH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIINI;

c(hOpMUPOBAHHOCTH YMEHUS pacKpbIBaTh CYIIIHOCTB: OKUCITUTEIHHO-
BOCCTAHOBUTENIBHBIX PEAKIUN TOCPEACTBOM COCTaBJICHHS DSJEKTPOHHOTO OanaHca 3THX
peakiuii; peakuuii MOHHOTO OOMEHa MyTEéM COCTaBIEHUS HMX TONHBIX M COKPAIEHHBIX
VMOHHBIX YpaBHEHMI; peakiuil THApOiIH3a; peakiuil KoMIUIeKcooOpa3oBaHUs (Ha IpuUMepe
TUIPOKCOKOMITJIEKCOB IIMHKA U aJTIOMUHUSA);

c(hOPMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTCKAHUS XHUMHUYECKUX
peakuuii ¢ y4€éToM HMX JHEPreTHUYECKUX XapaKTEPUCTHK, XapaKTep HU3MEHEHHUS CKOPOCTH
XUMHUYECKON peakluud B 3aBUCUMOCTH OT pa3IUYHbIX (AKTOPOB, a TaKXKe XapakTep



CMEILIEHUsI XUMUYECKOT0 PaBHOBECHS O] BIUSHUEM BHEUIHUX Bo3AeicTBuil (mpunuun Jle
[larense);

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEPH30BAaTh XMMUYECKHE PEAKIMHU, JIeKAILIHE B
OCHOBE NPOMBIIIICHHOTO IMOJYyYeHHUS CEpHOW KHUCIIOTHI, aMMHaKa, OOIIue Hay4YHbIE
MPUHIMIIBI XUMUYECKUX IPOU3BOCTB; 1IE€JIECO00Pa3HOCTh MPUMEHEHHS] HEOPraHMYECKUX
BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKU 3pEHUSI COOTHOLICHHS PUCK-TI0JIB3a;

c(OPMHPOBAHHOCTh BIIAJICHUS CUCTEMOW 3HAHUI O METOJaX HAyYHOTIO ITO3HAHUS
SIBJIGHUN MPUPOJBI — HAOIIOEHUE, U3MEPEHHE, MOJIEIIMPOBAHHUE, IKCIIEPUMEHT (pEeasIbHbII U
MBICIICHHBII), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHUS MPUMEHSTh 3TH 3HAHUS MPU
HKCIIEPUMEHTAJILHOM HCCIEI0BAaHUU BEIIECTB U ISl OOBSCHEHUS XUMHYECKHUX SIBJICHUH,
UMEIOLUX MECTO B NPUPOAE, NPAKTHUUECKON NEATEIbHOCTH YEJIOBEKa M B IOBCEIHEBHOM
KU3HH;

cOpPMUPOBAHHOCTh YMEHHsI BBISBISATH B3aUMOCBSI3b XHMHUYECKUX 3HAHUM C
MOHATHSIMH M TPEJICTaBICHUSAMU JIPYTUX €CTeCTBEHHO-HAYYHBIX IIPEIMETOB s Oojee
OCO3HAHHOT'O [IOHUMaHU MaTepUAIIbHOTO €IMHCTBA MUDA;

c(OPMHPOBAHHOCTH yMEHHS TPOBOAUTH PACUYETHI: C HCIIOJB30BAaHHEM IOHSTHIMA
«MaccoBasi J0JIs BEIIeCTBA B paCTBOPE» U «MOJISIpPHAs] KOHLIEHTPALUsI»; MACChl BEIIECTBA WU
o0béMa raza MmO H3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM OO0bEMY OIHOrO U3
YYACTBYIOIIMX B PEAaKIMU BEIIECTB; TEIUIOBOrO 3(ddekra peakiuu; 3Ha4eHUs] BOJOPOIHOTO
MOKa3aressl pacTBOPOB KUCJIOT M ILIEIOYEH C M3BECTHOM CTENEHBIO IHCCOLMALIMU; MacChl
(00BéMa, KONMMYECTBA BELIECTBA) MPOIYKTA PEAKIHHU, €CIIU OJHO U3 UCXOIHBIX BELIECTB JaHO
B BUJE PACTBOPA C ONPEIAEIEHHON MacCOBOW JI0JIEW PAacTBOPEHHOTO BEILECTBA MM JaHO B
n30bITKE (MMEEeT MPUMECH); 10JIM BBIXO/a MIPOIYKTa peakuu; 00bEMHBIX OTHOLLIEHUH ra30B;

cOPMUPOBAHHOCTh ~ YMEHMH: CaMOCTOSITEIbHO  IUJIAaHUPOBaTb U NPOBOJIUTH
XUMHAYECKMH SKCHEpUMEHT (IpOBEIEHUE peakiUil HOHHOTO OOMEHa, NOATBEpPXKICHHE
KAaueCTBEHHOI'O COCTaBa HEOPraHMYECKUX BELIECTB, ONPENEICHUE CPEbl PACTBOPOB BEIIECTB
C TOMOUIbI0 HHIUKATOPOB, H3yYEHUE BIUSHUS pPa3IMYHBIX (PAKTOPOB Ha CKOPOCTh
XUMHUYECKON peakluy, pEelIeHHe SKCHEPUMEHTANbHBIX 3a7ady Mo TemMaM «Mertamib» U
«Hewmeramnel») ¢ coOmofeHneM MpaBuil 0€30MacHOro OOpalleHusi ¢ BeIeCcTBaMH U
na0opaTOpHBIM 000pyAOBaHUEM, (HOPMYIUPOBATh L€Ib MCCIEJOBAHUS, NPEACTaBIATH B
pa3nuMuHON  QopMme pe3ynbTaThl ASKCIEPUMEHTa, aHAIM3UPOBAaTh M OIEHUBATh MX
JIOCTOBEPHOCTb;

c(OPMHPOBAHHOCTh YMEHUH: COOIOATh MTPaBUIa MOJIb30BAHUS XUMHUECKON MOCY10i
U J1abopaTopHbIM 00OpyJOBaHHEM, OOpalleHHs C BeUIeCTBAMH B COOTBETCTBHHM C
WHCTPYKUUSMU TIO BBHINOJHEHHUIO JIAOOPATOPHBIX XHUMHUYECKHX OIBITOB, 3KOJIOTUYECKU
1erecoo0pa3Horo MOBEAEHUS B OBITY U TPYJOBOU JEATEIBHOCTH B LEJIIX COXPAHEHUS CBOETO
3/I0pOBbs, OKDPY)KAIOIIEH NPUPOTHOM Cpenbl M JOCTUKEHHS €€ yCTOMYMBOIO pPa3BUTHS,
OCO3HaBaTh OIACHOCTb TOKCHYECKOTO JECHCTBHMSI HA JKUBBIE OPIraHMU3Mbl ONpPEIEIEHHBIX
HEOPraHWYECKUX BEIECTB, MOHMMAas cMbIci mokazaresns [T/1K;

c(hOPMHUPOBAHHOCTh YMEHUM: OCYIIECTBIIATH IICJICHANPABICHHBINH MOUCK XUMHUYECKON
nH(OpMalUY B Pa3INYHbIX UCTOYHHKAX (Hay4Has ¥ ydeOHO-Hay4Has JIUTEepaTypa, CpeacTBa
MaccoBoil mH(popmauuu, MHTEpHET M Apyrue), KPUTHUECKH aHATU3UPOBATh XUMHUYECKYIO
uHpopmaiuio, mnepepabaTeiBaTh €€ M HCHOJIB30BaTh B COOTBETCTBMM C IIOCTaBJICHHOMN
y4eOHOM 3a/1aueH.
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KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
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11 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM ungposbie
Ne ni/m P Kourtpoasnbie Ilpakruueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3nea 1. Teopernyeckue 0CHOBbI XMMHHU
Crtpoenue atoma. [lepuonnyeckuit 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 9
anemenToB 1. . Menaeneena
12 Crtpoenue BeniectBa. MHOrooopasue 1 1
BEIIECTB
13 XUMHUYECKUE PEAKIITNU 19 1 3
Utoro no pazneny 39
Pasjnen 2. Heoprannueckasi xumusi
2.1 Hemerannsl 31 1
2.2 Mertamibl 23 1
Uroro no pazaeny 54
Paznen 3. Xumus v :Ku3Hb
31 Mertobl NO3HAHUS B XUMUU. XUMUS U 9
' KHU3Hb
Hroro mo pasneny 9
OBILIEE KOJIMYECTBO YACOB I10 102 4 8




[TPOTPAMME







INOYPOYHOE IIVTAHUPOBAHUE
10 KUIACC

Ne
n/n

Tema ypoka

IIpenmeTt u 3HaYEHUE OPraHUYECKOU
XHUMUH, TIPEJICTABIICHHE O MHOTO00Opa3uu
OPraHMYEeCKUX COCTUHEHUMN

KoauuecTBO 4acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

DJIEKTPOHHOE CTPOCHHE aTOMa YIiepoa
(0CHOBHOE M BO30YXKIEHHOE COCTOSIHHUS).
BasieHTHBIE BO3MOKHOCTH aTOMa

yriepoaa

XI/IMI/I‘-IGCKaSI CBA3b B OpFaHHqCCKHX
coeTMHEeHUsIX. MexaHn3Mbl 00pa3oBaHUs
KOBAJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuii A. M. Bytieposa

Buael uzomepun: CTpykTypHas,
MPOCTPAHCTBEHHAS. DIEKTPOHHbIE

3¢ (HeKTh B MOJIEKYJIaX OPraHuYeCKUX
COeTMHEHNN

[IpencraBnenue o knaccuPUKAIIN U
CUCTeMaTHUYeCKasi HOMEHKJIATypa
(IUPAC) opraHn4eckux BeIICCTB




Knaccudukanus peakuuii B
OPraHUYeCKOW XUMHUHU

Cucremarusanus 1 0000IeHNE 3HAHUI
10 TEME

AJKaHBI: TOMOJIOTHYECKHH psifl, 001as
dbopMyia, HOMEHKIIATypa 1 U30MepHs,
3JIEKTPOHHOE U ITPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYII

10

duznueckre 1 XUMUYECKHE CBOMCTBA
aJIKaHOB

11

12

13

Haxoxaenne ajkaHoB B Ipupoie.
CriocoObI mosTydeHus 1 IpUMEHEHNE
AJIKaHOB

[{uknoankansl: o0mmas Gopmyna,
HOMEHKJIaTypa U H30Mepus,
OCOOEHHOCTH CTPOCHHUS U XUMUYECKHUX
CBOICTB, CITOCOOBI OJyYEHUS U
IPUMCHEHUE

Pemenne pacuéTHbIX 3a1a4 Ha
ompezeNieHue MOJIEKYIIPHON (HOPMYIIbI
OpPTraHUYECKOTO BEIIECTBA 10 MACCOBBIM
J0JIIM aTOMOB 3JIEMEHTOB, BXOJAIIINX B
ero coctas. CucremMarus3anus 1
000011IeHrEe 3HAHU I10 TEME

14

AJIKEHBI: TOMOJIOTUYECKUN PsiJl, 001as
(bopMyna, HOMEHKIATypa, JEKTPOHHOE
U IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI.




CtpyKTypHas ¥ LIUC-TPaHC-U30MEPHUS
AJIKEHOB

dusnyeckre 1 XUMUYECKHAE CBOMCTBA

15
ankeHoB. [IpaBriio MapkoBHHKOBA

16 CriocoObI nostyueHus 1 IPUMEHEHNE
AJIKEHOB
[IpakTuueckas padora Ne 1 o teme

17 "ITosrydyeHune 3TUIEHA U U3YYEHUE €TI0
CBOMCTB"
Pemenue pacy€rHbix 3a1a4 Ha

18 oIpeziesieHue MOJIEKYIIpHOU (HOpMYIIbI
OpraHMYECKOI0 BEIIECTBA
AnKanueHbl: CONPsHKEHHBIE,

19 M30JIMPOBaHHbIE, KYMYJIHPOBAHHBIE.
OCO0EHHOCTH 3JIEKTPOHHOTO CTPOCHHUS

20 XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JMEHOB

21 CrniocoOblI 1osy4eHus U NpUMeHEeHue
aJIKa/IN€HOB
AJKUHBI: TOMOJIOTHYECKHUH psiJl, 001as

29 bopmyna, HOMEHKIATypa, JEKTPOHHOE
U TIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII,
¢duznyeckue cBoiicTBa

23 XUMHYECKUE CBOMCTBA aJIKMHOB

24 KauecTBeHHBIE peakIMK HA TPOUHYIO

CBA3b




25

26

27

CriocoObI nostyueHust 1 IpUMEHEHNE
AJIKMHOB

Pemenwne 3a1a4: pacy€Thl 0 ypaBHEHUIO
XUMHUYECKOU PEeaKIHH

Cucremaru3zanus 1 0000I1IeHre 3HaHU I
10 TEME

28

ApeHBbI: TOMOJIOTHYECKUH Psifl, 001Ias
dbopMyIia, HOMEHKIIATypa. DIEKTPOHHOE
Y TIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OCH30J1a ¥ TOTyoJIa, HX (PU3HUYECKUE
CBOMCTBaA

29

30

31

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
3aMEICHUS

XHMMHYECKUE CBOWCTBA aPEHOB: PEAKI[UH
MPUCOEANHEHHUS, OKUCIIEHHE TOMOJIOTOB
Oensoia

Oco0eHHOCTH XUMUYECKUX CBOMCTB
CTHpOJIa

32

Pemenne pacu€THbIX 3a/1a4 HA
OIIpeIEIEHNE MOJIEKYJIIPHON (POPMYJIBI
OpPraHMYECKOT0 BEIIECTBA

33

34

CrniocoObl nosy4eHus U NpUMeHeHue
apeHoB

I'eneTnueckas cBsi3b MEXKIY
Pa3IMYHBIMH KJIACCAMU YTJIEBOJIOPOJIOB

35

Pacuérel no ypaBHEHUSIM XUMHUYECKHUX




36

37

peakiuii. CucreMarusanus u
00o01IeHne 3HaHUH 110 TeMe
[Tpupoansrtii ra3. [lonyTHbie HePTSIHBIC
rassl

KameHnHbI#1 yroib 1 IpOIyKTHI €70
nepepadoTKu

38

39

40

Hed b 1 criocoOb! €€ mepepaboTKH.
[IpumeHneHue npoayKTOB repepadoTKu
HePTH

['eHeTnyeckas CBA3b MEKIY
pa3IMYHBIMU KJIACCAMH YTIIEBOOPOIOB

raJ'IOI‘CHOHpOI/BBOI[HLIC YrieBO4OpOAOB:
QJICKTPOHHOC CTPOCHUC, pCaKIIMKU
3aMCIICHUA IraJIoTrc¢Ha

41

JleWicTBue 1Ienoueh Ha
rajoreHnpoun3BoiHbIe. B3anmonaeiictere
JUTAJIOT€HAIIKAHOB C MAarHUEM M [IUHKOM

42

43

44

CucreMmarusanus 1 0000IeHNEe 3HAHUT
o pazzaeny "Yrieromoponr"
KonTponbHas pabota mo Teme
"Vranesonopoast"

[IpenenbHBIE OTHOATOMHBIE CTUPTHI:
TOMOJIOTHUECKUH psif, oOmmas popmyna,
CTPOEHHUE MOJIEKYJI, U30MEPHS,
HOMEHKJIaTypa, KJlacCu(pUKaIys,
¢du3nueckre CBOUCTBA




XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX

4 OJTHOATOMHBIX CIIUPTOB

46 CrniocoOblI MoTy4eHus U IpUMEHEHUe
OJIHOATOMHBIX CIIUPTOB
[IpocTeie 3¢hupbl: HOMEHKIATYpa U

47 HU30MEepHsI, 0COOEHHOCTH (PU3HYECKUX U
XUMHYECKHX CBOMCTB
MHOroaTOMHBIE CITUPTHI: TUICHTIIUKOIb

48 U TJIMLEPUH, UX (PU3HYECKUE U
XUMUYECKHE CBOKCTBA

49 CriocoObI mosTydeHus 1 IpUMEHEHNE
MHOT'OQTOMHBIX CITUPTOB
@DeHOo: CTPOCHHUE MOJICKYJIbI,

50 buszndeckue cBoicTBa. TOKCHYHOCTD
denona

51 XuMu4eckue cBorcTBa (eHona

59 CrniocoObl nosy4eHus U NpUMeHeHue
denona
[Tpaktuyeckas padora Ne 2. Pemenue

53 9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
"CriupThl U peHonbI"

54 Cucremaru3zanus 1 000011eHne 3HAaHUN
10 TeMe
AJNBIIETHIBI M KETOHBI: SJICKTPOHHOE

55 CTpoeHHE KapOOHUILHOU IPYIIIbL;

TOMOJIOTHUYECKHE PsAJIbI, 0011ast popmMya,




56

M30MEpHUs U HOMEHKJIaTypa

Anbaerupl 1 KeTOHBI: (U3HYECKUE
CBOMCTBA; peaKIMy MPUCOSTUHCHUS

57

PeaKI_[I/II/I OKHCJICHUSA N KAYCCTBCHHBIC
PCaKku aJIbACTUAOB U KETOHOB

58

59

60

CriocoObI MOTy4eHUs aTbJICTHIOB U
KETOHOB

O,I[HOOCHOBHBIG MMpCACIIbHBIC
Kap6OHOBLIe KHCJIOTHI, 0COOEHHOCTH
CTPOCHUS UX MOJICKYJL

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX
KHCIIOT, UX (pU3HYEeCcKHe CBOMCTBA

61

62

63

64

XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

Oco0eHHOCTH CBOMUCTB MypaBbUHON
KUCIOTBI. MHOr0o0Opa3ue kapOOHOBBIX
KHCIIOT

OcoOeHHOCTH CBOWCTB: HENIPEIENIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnort. IIpencraBurenn BpicIInX
KapOOHOBBIX KHUCIIOT

IIonsatue o IMPOU3BOAHBIX Kap60HOBBIX
KHUCJIOT

65

CrniocoOblI Mosty4eHus U NpuMeHEeHue
KapOOHOBBIX KUCIIOT




66

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUHN PSIJI,
obmras popmyna, U30MepHs U
HOMEHKJIaTypa

67

68

69

Du3nyecKue 1 XMMUYECKHE CBOMCTBA
a¢upoB

Pemenne pacu€THbIX 3a7a4: 1O
YPaBHEHUIO XUMUYECKON pPeaKIIiu, Ha
orpezieNieHue MOJIEKYIIPHON (HOPMYIIbI
OpPraHMYECKOT0 BEIIeCTBA
[IpakTuueckast padora Ne 3. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeMe
"Kap6onoBsie kucnoTbl. C0KHbBIE
3¢uper”

70

XKupsr: crpoenue, puznveckue u
XUMHUYECKHE CBOICTBA (THAPOIU3)

71

72

73

74

Oco0eHHOCTH CBOICTB JKHUPOB,
COACPpIKAMMNX OCTATKH HECTIPCACIIbHBIX
JKUPHBIX KHCIIOT. JKUpBI B IpUpoe

MEBUTa Kak COJIA BBICIIINX Kap60HOBBIX
KHCJIOT, UX MOIOIICC HeﬁCTBHe. [Toustue
O CHHTCTUYCCKUX MORIINX CpeJICTBaX
(CMC)

['eneTnueckas cBsI3b YTJICBOAOPOAOB U
KHCJIIOPOACOACPIKAINX OPTraHUUCCKHUX
BCIICCTB

Pacuérel no ypaBHEHUSIM XUMHUYECKHUX
peakuun




Cucremarusanus U 0000IEHUE 3HAHUN

75
10 TeMe
OO61as xapakTepuCcTHKa YTIIeBOI0B U

76 Kiaccudukanus yriieBojoB (MOHO-, JIH-
U TI0JICaxapu/ibl)

77 Monocaxapuabl: Gpu3nYeCKue CBOWCTBA
U HaXOXKJIeHUE B PUPOJIE

78 [IpumMeHeHme TIII0KO3bI, €€ 3HAYCHHE B
KHU3HEICATEIILHOCTH OpraHu3Ma
Jucaxapunapl: caxaposa, MaJibT03a U

79 nakTo3a. HaxoxaeHnue B mpupojie u
NPUMEHEHHE IUCAXaPH]IOB
[Tonucaxapuabl: CTpOeHHE

80 MaKpOMOJIEKYJ, PU3NYECKUe U
XUMHUYECKHE CBONCTBA, IPUMEHEHHE

81 [TonsiTHE 00 NCKYCCTBEHHBIX BOJIOKHAX
Pemenne pacdeTHsIX 3a/1a4 HA

82 oTpesieNIeHUE JIOJIM BBIXO/A MPOTyKTa
PEaKIH OT TEOPETUIECKHA BO3MOKHOTO

83 Cucremaru3zanus 1 000011eHne 3HAaHUN
10 pasjerny
KonTpomnpHas pabota mo Teme

84 "Kucnopoacoaepxaniye opraHu4eckue
coequHeHus"

85 AMUHBIL: KTacCu(pUKAIHS, CTPOCHUE

MOJIEKYJI, o0mmas popmyiia, u3oMepus,




86

HOMEHKJIaTypa 1 (PU3MYecKre CBOWCTBA

XHUMHYECKHE CBOMCTBA aTu(aTUIECKUX
aMUHOB

87

AHUJIMH: CTPOEHNE aHWIINHA,
0COOEHHOCTH XUMUYECKUX CBOMCTB
aHWJIMHA

88

89

90

91

Crioco0blI MOTy9eHUS U IPUMEHEHUE
amu(aTHIEeCKUX AMHHOB

AMMHOKHUCIOTBI: HOMEHKJIAaTypa 1
nzomepus, (pu3nuecKrue CBOMCTBA.
OTtnenpHbIE MTPEICTaBUTENH O
AMUHOKHCIIOT

XHUMHYECKUE CBOMCTBA aMUHOKHCIIOT, UX
OHOJOrNYecKoe 3HaYCHHE AMUHOKHUCIIOT.
CuHTe3 ¥ rMIpOoIn3 NENTHIOB

benku kak npupoaHbie TOTUMEPHI;
CTPYKTYpBI O€JIKOB

92

93

94

XUMHAYECKHUE CBOUCTBA OEIIKOB

A30Tc0/:[ep>1<amne TCTCPOUHUKIINICCKHUC
COCOAMHCHUS. HYKHCI/IHOBLIC KHUCJIOTHI:
COCTaB, CTPOCHHUC U Ouonoruyeckas POJib

[IpakTuueckas padora Ne 4. Perenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"A3zoTcoaeprKalye opraHu4ecKue
coenuHeHus"

95

[TpakTuueckast paborta Ne 5. Pemenue




SKCHICPUMCHTAJILHBIX 3a/la4 110 TCMC
"Pacnio3HaBaHuE OPraHUYECKUX
coequHeHU"

KontpomnbHas padora 1mo reme
96 "A30TCoepKaIIie OpraHUIeCKIe 1
coeMHeHus"

OCHOBHBIC TIOHATHS XUMHHU

97 BBICOKOMOIJICKYIIIPHBIX COG,Z[I/IHCHI/Iﬁ u
MCTOJbI UX CHUHTC3a —IIOJIMMCPHU3aAlNA U

MNOJIMKOHACHCAIIUA

98 IInactmaccel. YTunmsanusa u 1
nepepaboTKa MIacTuKa

DnacToMepbl: HaTypaJIbHbBIN

99 1
CHHTETUYECKUE Kayuyku. Pe3una
Bomnokna: HaTypasibHEILe,

100 HCKYCCTBEHHBIE, CHHTETUIECKHE. 1

HOHI/IMCPI)I CIICHUAJIbHOIO Ha3HA4YCHUA

[Tpaktuyeckas padora Ne 6. Pemenue
101 JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME 1
"Pacnio3HaBaHue mI1acTMacc ¥ BOJIOKOH"

O00011eHNEe U CUCTEMATU3ALIS

102 W3Y4YEHHOTO MaTepuaia 1o TeMe 1
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10

[MPOT'PAMME 102




11 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara u(posBbie
wn Tema ypoka Beero Kontpoabnbie IIpakTunyeckue fI[Sy'—IEHI/IH :)16[()1;I;OB3TCJILHLIC
padoThI padoThI pecypenI
1 Atom. CocTaB aTOMHBIX sJIEP. 1
Xumuyeckui aneMeHT. M30Tonsl
5 CTpoeHHe IEKTPOHHBIX 000I0YCK 1
aTOMOB, KBAaHTOBBIC YHCIIa
3 Knaccudukanus XuMHUIECKUX 3JIEMEHTOB 1
(s-, p-, d-, f-amemenTsI)
4 Pacnpenenenue 3J1eKTpOHOB 110 ATOMHBIM 1
opOuTasim
DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB
) AJIEMEHTOB B OCHOBHOM U BO30YyX1EHHOM 1
COCTOSIHUH
5 DNeKTPOHHBIE KOH(UTYpaIITU HOHOB. 1
DIIEKTPOOTPULIATETLHOCTh
ITepronnuecknii 3akoH u [lepuoanueckas
7 cucTeMa XMMUYecKux aneMmeHnTtoB /1. U. 1
Menzeneesa, CBsi3b C COBPEMEHHOMU
TEOpHEN CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
8 XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX 1

HMHU MMPOCTHIX U CJIOXKHBIX BCUICCTB IO




rpynmnam U nepuojam

Cucremarusanus 1 0000IeHNE 3HAHUI
10 TEME

10

Bunsl xumuueckoil cBsa3u. MexaHu3MEbl
00pa3oBaHusi KOBAJICHTHOM CBSI3H.
Bonopoanas cBsizb. MexMoONIeKyIsipHbIE
B3aUMOJICUCTBUA

11

BaneHnTHOCTB U BaJIeHTHBIE BOZMOXXHOCTH
aToMOB. CB3b 3JIEKTPOHHOMN CTPYKTYpbI
MOJIEKYJI C UX F€OMETPUUECKUM
CTPOECHUEM

12

13

14

IIpencraBienus 0 KOMIUIEKCHBIX
COCIMHEHUSIX: COCTaB U HOMEHKJIATypa

BemectBa MOIEKYIApHOTO U
HEMOJIEKYJIAPHOTO CTpOeHHUs. THIIbI
KPUCTAJUIMYECKUX PELIETOK U CBOMCTBA
BEIICCTB

ITonsrue o AUCIICPCHBIX CUCTEMAX.
HpeI[CTaBJ'IeHI/IC 0 KOJUIOUJHBIX paCTBOpax

15

WctunHble pacTBOPHI: HACBIIIEHHBIE U
HEHACBHILIEHHbIE, PACTBOPUMOCTb.
Kpucrannorunpatsl

16

17

CrniocoObl BbIpayKeHUS! KOHIIEHTPALUU
pacTBOpOB

Pemenue 3amau ¢ ucnosb30BaHUEM
MOHSTHUH "MaccoBas J0Js1 paCTBOPEHHOTO




18

BeulecTsa", "MoJIIpHas KOHIIEHTpaus'"

Knaccudukanust 1 HOMEHKIIaTypa
HEOPraHUYECKUX BEIIECTB

19

Cucremarusanus U 0000IEHUE 3HAHUN
10 TEME

20

KonTtponbHas pabora mo Temam
"Crpoenue atoma. [lepnoanueckuii 3aKoH
u [leproamueckasi cucTeMa XUMUYECKUX
anemenTtoB JI. 1. Menpaeneena",
"Crtpoenue BemecTBa. MHOTOOOpasue
BelecTs"

21

Knaccudukanus XuMU4ecKnux peakiui B
HEOPraHWYECKON U OPraHU4ECKON XMUMUH.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXPaHEHHUs U MIPEBPAIICHUS SHEPTUU IIPU
XUMUYECKHUX PEAKLUAX

22

23

24

TenoBbie 3¢ (HEKTH XUMUYECKUX
peakuuil. TepMoxumudeckrne ypaBHEHUS

Breraucnenus no YpaBHCHHUAM
XUMHNYCCKUX peaKLII/Iﬁ n
TEPMOXUMHUYCCKUM YPAaBHCHUAM

CKOpOCTbh XMMMUYECKOH pEaKLuH, €€

3aBUCHUMOCTD OT Pa3JIMIHbIX (I)aKTopOB.
Karamus n KaTaJIn3aTOPhbI

25

I'oMOreHHsbIe U reTepPOreHHbIE PEAKIINT

26

[TpakTrueckast padota Ne 1 o teme




27

28

"BausiHMe pa3NUYHbIX (GaKTOPOB Ha
CKOPOCTh XUMHUYECKOM peakiuu"

OO6patumbIe 1 HEOOPATUMBIE PEAKIIUH.
XUMHYECKOE PABHOBECHE
[IpakTuueckas padora Ne 2 o reme

"BiusiHue pa3nudHbIX GakTopoB HA
MOJIO’KEHNE XUMUYECKOTO paBHOBECHS"

29

DNEKTPOTUTHYCCKAS TUCCOIIUAITHS.
CHITbHBIC U CJTA0BIC DJICKTPOJIUTHI.
CrerneHp IUCCOINAIINN

30

31

32

WNonnoe npoussenenue Boapl. Cpena
BOJHBIX PacTBOPOB. BonopoaHslii
nokazatenb (pH) pactBopa

I'maponus coneil. Peakiuu, nporekaronye
B PacTBOpAx 3JIEKTPOJIUTOB
[IpakTuueckas pabora Ne 3 o Teme

"XuMu4ecKre peakliuy B pacTBOpax
JJEKTPOJIIUTOB"

33

OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC
peakuuu. BaxxHeume oKucauTeny u
BOCCTAHOBUTEIHU

34

35

MeToa 3eKTpOHHOTO (3JIEKTOHHO-
MOHHOTO0) OanaHca

DNEKTPOIN3 PACTBOPOB U PACILIIABOB
BEIIIECTB

36

Pemenne 3a1a4 pas3sIM4YHbIX THUIIOB




37

38

39

Pemenne 3ala4 Pa3IM4YHbIX TUIIOB

Cucremarusanus 1 0000IeHNE 3HAHUN
1o TeMe "XumMmudeckue peaxuuun'
KonTtponbHast pabora o Teme
"Xumuueckue peakiuu"

40

ITosnoxxeHre HEMETaIOB B
Ilepronnueckoit cucreMe XMMUYECKUX
anemenToB /I. 1. Menpaeneera u
OCOOEHHOCTH CTPOEHHUS UX aTOMOB.
®dusnyecKkue CBOMNCTBAa HEMETAIOB

41

42

AmoTponusi HEMETaIOB (Ha IpUMEPE
KHCIIOpOJ1a, cephl, hocdopa u yriepoaa)
Bopopon: nonydyenue, Gpusndeckue u
XUMHYECKHE CBOMCTBA. ['MapHIbI

43

l'anorensl: HaXOXJIEHHE B IPUPOJIE,
CrocoObI OMy4YeHUs!, PUINIECKUE U
XMMHYECKHUE CBOMCTBA

44

l'anorenoBonoponasl. Baxunernmue
KHCIJIOPOJICOIEPKAIINE COSTUHEHUS
rajJoreHoB

45

46

JlabopaTopHble U IPOMBIILIICHHBIE
CIOCOOBI TIOJTyYEHHS TaJOTEHOB.
[IprMeHeHne raJoreHoB U X COeAMHEHU

[IpakTuueckas padora Ne 4. Perenue

HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
"T"anmoreusr"




Kucnopon: naboparopusie u
IMPOMBIIIJICHHBIC CHOCO6LI MMoJIy4CHuA,

41 ¢u3nUecKrue 1 XUMUYECKHE CBOWCTBA.
O3oH. [IpuMeHeHue Kuciopoaa U 030Ha

48 OKCHUbI U IEPOKCHUIBI

49 Pemenue 3aay pa3nu4HbIX TUIIOB
Cepa: HaXOXJEHHE B TIPUPOJIC, CTIOCOOBI

50 MOJTy4YeHUsI, PU3NIECKUE U XUMUYECKHE
CBOMCTBa

ol CepoBoiopo1, CyIbGUIBI

59 Kucnopoacoaepxaiue COeIMHEHHS! CEPBI.
Oco0eHHOCTH CBOICTB CEPHON KHCIOTHI
[IpakTuueckast padora Ne 5. Pemenue

53 HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Cepa u e€ coenuHeHus"
A30T: HaX0X/IEHHE B IPUPO/JIE, CTIOCOOBI

o4 MOJIy4yeHUs, PU3NYECKUE U XUMUUECKHE
CBOMCTBAa. AMMHAK, HUTPH/IbI
Kucnoponconeprxamye coeAMHEHNS

55 a3zota. OcoOEHHOCTH CBOMCTB a30THOM
KHCJIOTHI

56 [IpumeneHue a30Ta U €ro COeMHEHUH.
A3oTHBIE y10OpeHHs
®ochop: HaxoXKAEeHNE B IPUPOJIE,

S7 CHocoObl OTyYeHus!, PU3NYECKUE U

xuMH4deckue cBoiictBa. dochuap u




dochun

Oxkcuasl hochopa, pochopcoaepxarniue

58 .
kucinoThl. Cou (GocOpHOI KHCIOTHI

59 [Tpumenenne dpocdopa u ero coeqMHEHUH.
®dochopubie y1oOpeHus
[IpakTuueckas padora Ne 6. Pemenue

60 IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
"A30t u pochop u ux coenuHeHU"
Yriepoa: HaXOXICHHUE B IIPUPO/IE,

61 AJUTOTPOITHBIE MOIU(PUKALINH; PU3HICSCKIE
Y XUMHYECKHE CBOMCTBA, IPUMEHEHNE

62 Oxkcun yraepoaa(ll), okcua yraepoma(1V),
yroJjibHasi KUCIIOTa U e€ COoJIn

63 Pemenue 3a1a4 pa3nuyHbIX THIIOB
KpemHuii: HaxoxaeHue B Mpupo/e,

64 CrocoObl NOTy4YeHUs, PU3UUECKUE U
XMMHYECKHUE CBOMCTBA

65 Oxkcun kpemuus(1V), kpemHueBas
KHCIIOTa, CHIIUKATHI

66 [IprMeHeHne KpeMHUS U €r0 COCTMHEHU.
CrexJ10, €ro MOJy4YeHNe, BU/IBI CTEKIIA

67 Pemienue 3a1au pa3auyHbIX TUIOB

68 Cucremaru3zanus 1 000011IeHNEe 3HAHUN
no teme "Hemerannbr"

69 KonTponbhas pabota no teme

"Hemeramisr"




70

71

72

AHanu3 pe3ynbTaToB KOHTPOJIBHON
paboThI, KOPPEKIIHSI OIITHOOK

[Tonoxxenne MmetaiioB B Ilepuoanyeckoii
CHCTEME XUMHYECKUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS 3JIEKTPOHHBIX
000JI04YCK aTOMOB METAJLJIOB

OO6mue ¢puznuecKkre CBOMCTBA METAIIOB.
[IpuMeHeHHEe METaIIOB B OBITY U TEXHHUKE

73

CmuiaBsl MeTasuioB. Kopposust Meramios

74

75

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

DIIEKTPOXUMUYECKUN P HAIPSHKEHUIM
MeTaisioB. O61mue crnocoobl NOTyYeHHS
METaJIJIOB

76

77

78

OO6mas xapakrepuctuka metayion |A-
rpymsl llepruoanyeckoi cucteMbl
XMMHMYECKUX d1EMEHTOB. HaTpuit u
Kanuii: moiay4deHue, Gusndeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHUE
MIPOCTBIX BEUIECTB U UX COCIUHEHUN

O6mas xapakrepuctika MetayioB |A-
rpynisl [leproanyeckoi cucteMbl
XUMHUYECKHUX JIEMEHTOB. Maruui u
KaJbIUil: mody4YeHne, (hu3ndeckue u
XUMUYECKHUE CBOMCTBA, IPUMEHEHUE
MPOCTHIX BEIIECTB M MIX COCAMHEHUI

JKEcTkoCTh BOIBI U CIIOCOOEI €8




79

YCTpaHEHUS

AJTOMUHUN: TIOJTyYeHHE, PU3NUECKHE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

80

AmdoTepHbIe CBOICTBA OKCHA U
THJIPOKCHUA ATFOMHUHUS,
THIPOKCOKOMIUIEKCHI AITFOMHHUS, UX
pUMEHEHHE

81

82

83

84

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

[TpakTuueckast pabota Ne 7. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME
"MeTasuibl IIaBHBIX oArpymnn"
OO61mas xapakTepuCTHKA METAJIOB
no6ounbIxX oarpynn (b-rpymm)
[Teproanyeckoi CUCTEMbI XUMUYECKUX
3JIEMEHTOB

dusnyeckrue U XMMHUYECKHE CBOMCTBA

XpoMa U €ro COC,I[I/IHCHI/Iﬁ, HUX IPUMCHCHUC

85

Baxwueiimme coeMHEHNs] MapraHia.
Ilepmanranat kaius, €ro OKUCIUTEIbHbBIE
CBOMCTBA

86

87

®dusnuecKkue U1 XUMHYECKHE CBOMCTBA
JKenesa u ero coenuHeHui. [lomydenne n
IIPUMEHEHHUE CIUIABOB JXKelle3a

duznueckre 1 XUMUYECKHE CBOMICTBA
MEJIU U €€ COCIMHEHN, UX TIPUMEHEHNE

88

duznueckre 1 XUMUYECKHE CBOMCTBA




IIMHKA 1 €r0 COCTUHEHUM, NX
npuMeHeHue. ['uapoKCOKOMIUIEKCHI IUHKA

[TpakTuueckas padora Ne 8. Pemenue

89 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"Mertamisl TOOOYHBIX oArpymm"”

90 Pemenue 3aay pa3nuM4HbIX TUIIOB
O06o001IeHre U CHCTeMAaTH3AINS

91 M3Y4YEHHOT'0 MaTepuaa 1o TeMe
"Meramibr"

92 KonTpomnpHas padora o Teme "Mertamibr"

93 AHanu3 pe3yJabTaTOB KOHTPOJIbHOMN
paboThI, KOPPEKIIHS OIMHUOOK
Ponb xumun B obecrieueHun yCTOHYMBOTO

94 pasButHs yenoBedecTsa. [loHsTHE O
HAyYHBIX METOJaX UCCIICIOBAHMS BEIIESCTB
HaydHble IPUHITUITBI OpTaHU3AIHH

95 XUMHYECKOTO TIPOU3BO/ICTBA.
[TpoMEbITIIeHHBIE CTIOCOOBI TIOTYYSHUS
Ba)KHEUIIINX BEIIECTB

96 XUMHYECKOE 3arpsi3HEHUE OKpYKaromen
CPEeIIBI U €T0 TIOCIICICTBUS

97 XuMHUS U 30POBBE UETOBEKA.
JlexapcTBEHHBIE CpEACTBA

98 Xnmug immy. Poab XUMun B
obecreueHnH MUIIEeBON 0€30MacCHOCTH

99 Kocmerndeckue u napgromepHsie




cpeactsa. beiToBas xumus

XuMus B CTPOUTENBCTBE. BaxkHeiine

100 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIC 1
MaTepuabl
XuMus B CEINBCKOM XO35IMCTBE.

101 Opranndeckue 1 MUHEPAIbHBIC 1
yao0peHust

102 CucremaTtu3zaius U 0000IIeHHE 3HAHUN 1
o TeMe

OBILIEE KOJIMYECTBO YACOB I1O0 102

[TPOT'PAMME







YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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