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MNOACHUTEJBHASA 3AIINCKA

PabGouass mporpaMma mo XMMHUM Ha YPOBHE CPEIHETO OOIIEro 0oOpa3oBaHUS
pazpabotana Ha ocHOBe DenepanmbHOTO 3akoHa OT 29.12.2012 No 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparun», TpeOboBaHUN K pe3ysibTaTaM OCBOCHUS
denepanibHOM 00pa3oBaTeNbHON MpOrpaMMbl cpenHero obmero oopazoBanus(DOIl
COO), mnpexacraBneHHpix B DenepalbHOM TOCYJapCTBEHHOM 00pa3oBaTeIbHOM
crangapre COO, c¢ yuérom KoHuenmuu mnpenonaBaHus y4yeOHOro MpeaMeTa
«Xumus» B oOpa3oBaTelNbHBIX  opraHu3anusx  Poccuiickorr  Dexepanun,
peaIu3yIoluX OCHOBHBIE 00Opa3oBaTelbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKECHHI
«Crpareruun pa3Butusi Bocniutanusg B Poccuiickoit denepanuu Ha nepuona 1o 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMusl Ha YpOBHE YriIyOJIEHHOTO U3YUYEHHUS 3aHUMAET BAXKHOE MECTO B CUCTEME
€CTECTBEHHO-HAy4yHOro oOpazoBanus yvamuxcs 10-11 kmaccoB. H3ydeHue
npeaMeTa, peaauzyeMoe B YCIOBHIX JIU(PEpeHIIMPOBAHHOTO, MPOQPUIHHOTO
oOy4eHHs, MPU3BAHO OOECNeYUTh OO0IIe00pa30BATENbHYI0 U  OOIIEKYIBTYPHYIO
MOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOAUMYIO IJis ajanTaludd UX K OBICTPO
MEHSIIOIIUMCS YCIIOBUSIM JKM3HU B COIMYME, a TaKXkKe JJI MPOJOKEHUS 00YyUCHUS B
OpraHu3anusx MpPoPECCHOHATLHOIO 00pa30BaHUsl, B KOTOPHIX XHUMHS SIBISIECTCS
OJTHOW U3 TPUOPUTETHBIX JUCLUILINH.

B nporpaMmMe mo XuUMHM Ha3HauY€HHE TMpeAMeTa «XHUMHS» TOJIy4daeT
NOAPOOHYIO MHTEPIIPETALINIO B COOTBETCTBUU C OCHOBOIOJIATAIOLIMMU MOJIOKEHUSIMU
OI'OC COO o B3auMOOOYCIIOBIEHHOCTH LEJEH, COAEpKaHUsA, pe3yJbTaToB
oOy4eHHs U TPeOOBAHHMM K YPOBHIO TOJTOTOBKH BBIMYCKHUKOB. CBHUIETEIHCTBOM
TOMY SIBJISIFOTCS CJIAYIOIINUE BBITIOIHSIEMbBIC TPOTPAMMOi 0 XUMUU (QyHKIIUU:

e HH(QOPMALMOHHO-METOJUYECKAsA, peanu3auus KOTOpoll  olecreunBaeT
MOJIyYeHUE TPEJICTABIEHUS O LENAX, COJAEpKaHMM, OOIIel CcTpaTreruu
oOy4eHHMs, BOCIUTAHHUS U Pa3BUTHUsI OOyYaIOIIMXCSA CPEJCTBAMHU IpEAMETA,
M3y4aeMoOro B paMKax KOHKPETHOTO MPOuJIs;

e OpraHU3alMOHHO-TUIAHUPYIONIasi, KOTOpas MpeayCMaTpUBAET OIpPEACICHUE:
MPUHIIUAIIOB CTPYKTYPUPOBAHUS U MOCIIEIOBATEIIBHOCTH U3yYeHUST YUEOHOTO
Marepuaia, KOJUYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTepHUCTHK;
MOJXO0/I0B K (DOPMHUPOBAHUIO COJIEPKATEIHHON OCHOBBI KOHTPOJISI M OLICHKH
o0pa30oBaTeNbHBIX JOCTMKCHHH OOyYaroImmMxcs B paMKax HTOTOBOMN
aTTecTalu B (OpMe €IMHOTO TOCYAAPCTBEHHOIO SK3aMeHa M0 XUMUHU.

[Iporpamma ajist yriryOa€HHOTO U3yYCHUSI XUMUU:

e YCTaHABIMBAET MHBAPUAHTHOE MPEIMETHOE COJIEpKaHKe, 00s3aTeNbHOE IS
W3y4eHUsT B paMKax  OTIEIbHBIX  Tpoduiiel, mpeaycMaTpuBaeT
pacrpeneleHue W CTPYKTypUpOBaHUE €ro 1Mo KiaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3ienam Kypca;



e JAET MpPUMEPHOE pacmpenesieHne yueOHOro BpEMEHH, PEKOMEHyeMOro s
W3YUYEHUS OTIEITBHBIX TEM;

e TpemjaraeT MPUMEPHYI  IOCIENOBATEIbHOCTh  HM3y4YeHHUS  y4eOHOTro
MaTepuana ¢ y4€TOM JIOTMKH MOCTPOEHHUS Kypca, BHYTPHUIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e Ja€T METOAMYECKYIO MHTEPIPETAIUIO LIeTIeH U 3a/1a4 U3y4eHUs MpeAMeTa Ha
yrayOnEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME
cpeaHero  oOmiero  oOpa3oBaHUS, COJEPKATECIbHOW  XapaKTEPUCTUKU
IUIAaHUPYEMBIX ~ PE3yJIbTATOB  OCBOCHHMSI ~ OCHOBHOM  00pa3oBaTesbHOMN
POrpaMMBI CpEeIIHETrO o01ero oOpazoBaHus (JINYHOCTHBIX,
METaINpeAMETHBIX, MPEAMETHBIX), a TaKkKe C YYETOM OCHOBHBIX BHIIOB
y4eOHO-TIO3HABATENIbHBIX ~ JEHCTBUN  OOydYaromerocs IO  OCBOCHUIO
coJiep KaHus IpeIMETa.

[Io BceM Ha3BaHHBIM TMO3UIMAM B MpOrpaMMmMe MO XUMHH MPETyCMOTpEHA
IIPEEMCTBEHHOCTh C 00y4€HHEM XMMUHU Ha YPOBHE OCHOBHOI'O 00IIEro 00pa30BaHus.
3a mpedenamMu  yCTAHOBJIEHHOW  MPOTPaMMOMl 1O  XMMHUU  00s3aTebHOM
(MHBapHaHTHOW) COCTABIISIIONIEH COJEp)KaHHUs Y4YEOHOro mpeaMeTa «XUMHUD)
0CTaéTcsi BO3MOXKHOCTh BBIOOpA €ro BapUaTUBHOW COCTABIISIONIEH, KOTOpast JTOJKHA
OTIPEJIEIISTHCS. B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIs 00ydeHHUS.

B coorBerctBuM ¢ KoHuenryainbHbIMH mnojoxkeHusmMu PIroC COO o
Ha3HAYCHUH TPEAMETOB 0a30BOr0 ©  yIIIyONEHHOTO YpPOBHEH B CHCTEME
nuddepeHIupoBaHHOTO 00yUYEHUs HAa YPOBHE CpeAHEro o0Iiero oOpa3oBaHus XUMHUS
Ha YpOBHE YIUIyOJIEHHOTO M3YUYCHHS HAMpaBJICH HAa PEaN3allyio MMPEEMCTBEHHOCTH C
MOCJICYIONTUM JTAloM TMOJYYEHUSI XUMUYECKOTO 00pa30oBaHUsl B paMKax HU3y4YeHUs
CHEIUATBHBIX E€CTCCTBEHHO-HAYYHBIX W XHWMHUYCCKMX JUCIUIUIMH B BYy3aX H
OpraHU3alMsIX CpeIHEero NpodeccuoHaabHOTO 00pa3oBaHus. B 3Toi CBsI3U U3yueHue
npeaMeTa «XUMHSD OPUCHTUPOBAHO TMPEHUMYIIECTBEHHO HAa paCUIMpPEHHE U
yIIyOJIeHHe TEOPETHYECKOM W MPAKTUYECKOW TMOJTOTOBKH — 00ydYaromumxcs,
BBIOPABIIUX OMNpPEACIEHHbIN Tpoduib OOy4YeHHs, B TOM YHCJIE C MEPCHEKTUBOU
MOCIEAYIONMIETO  TMOMYYeHHs] XMMHYECKOro  OOpa3oBaHMs B  OpraHM3aIlisIX
npodeccuoHanbHOro odOpaszoBanus. Hapsimy ¢ stum, B cBete Tpeboanuit ®I'OC
COO K miaHupyemMbIM pe3yibTaTaM OCBOCHHUs (eaepaabHO 00pa3oBaTEIbHON
MpOrpaMMbl  CPEHETO OO0IIero o0pa3oBaHUs U3YYEHHE TMpeaMera «XHUMUS)
OPUEHTHPOBAHO TAaK)XK€ Ha PEIICHHWE 3a7ad BOCIUTAHUS W COIMAIBLHOTO PAa3BUTHS
oOy4arornuxcs, Ha GOpMHUPOBAHUE Y HUX OOMIECHHTEIUICKTYaTbHBIX YMCHUH, YMEHUH
palMoOHaNIM3alMd  Y4eOHOTO TpyAa U OOOOMIEHHBIX CIOCOOOB JESATEIBLHOCTH,
UMEIOIINX MEXIUCIIUTUIMHAPHBIN, HAITPEAMETHBINA XapaKTep.

CocTaBnsomuMu TIpeAMeTa «XUMHs») Ha ypOBHE YTIyOJNEHHOTO HW3YYCHUS
ABIAIOTCS  yrayOnéHHele Kypcbl — «Opranuueckas xumus» u  «OO0mas u
Heopranudeckas xumusi». [Ipu ompeneneHnr MOAXOJ0B K OTOOPY U CTPYKTYpPHOMU
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OpraHu3alliy COJEPKaHUSI ITUX KypCOB B ITpOrpaMMe 1Mo XMMHUU 32 OCHOBY MPUHSITHI
nosoxxkenuss ®I'OC COO o paznuuusix 0a30BOro u yriay0iaEHHOTO ypOBHEHN U3yUeHUs
npeaMera.

OcHoBy conaepxaHusi KypcoB «Opranudeckas xumus» u «OOmas u
HEOpraHWYeCcKas XUMHUsD» COCTABIISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUN U YMEHU,
OTHOCSIIIMXCS K 0a30BOMY YpPOBHIO M3y4E€HHUsI MpeaMeTa. JTa CUCTeMa 3HaHUU
MOJIy4aeT OIpPEACIIEHHOE TEOPETUYECKOE JOMOJHEHUE, MO3BOJISIIOLIEE OCO3HAHHO
OCBOWTH CYIIECTBEHHO OOJBIMI 00BEM (HaKTOJOTHYECKOTO MaTepumana. Tak, Ha
yriyOJEHHOM  ypPOBHE  HM3Y4YEHHUs  IpeaMera  oOecredeHa  BO3MOXHOCTD
3HAYUTEIHLHOTO YBEIMYEHUSI 00bEMA 3HAHUN O XMMHUYECKUX AJIEMEHTaX U CBOWMCTBaxX
WX COCIUHEHUN Ha OCHOBE PACIIUPEHUS U YTiayOJeHUS MPEICTABICHUA O CTPOSHUHU
BEIIIECTBA, XUMUUYECKON CBSI3M M 3aKOHOMEPHOCTSX TMPOTEKAHUS PEaKIlui,
paccMaTpUBaE€MbIX C TOYKM 3pEHUS XUMHYECKOM KHHETHKA W TEPMOAMHAMHKHU.
N3ydeHne nepuoandeckoro 3akoHa U Ilepuogmyeckoidl CHCTEMBI XUMHUYECKHUX
AJIIEMEHTOB 0a3UpPyeTCsi Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPECTABICHUSIX O
CTPOCHUM aToMa. XMMHUUYECKas CBSI3b OOBACHSETCS C TOYKHU 3PEHUS YHEPreTUUECKUX
W3MEHEHUN Tmpu €€ 0O0pa3oBaHMM W pa3pyIICHUH, a TAaKXKE C TOYKU 3PEHUS
MexaHu3MoOB e€¢ oOpa3oBaHus. VI3ydeHwe THUNOB peakuuid  JOTMOJHSAETCS
dbopMHpoBaHUEM MPECTABICHUN 00 IEKTPOXUMUYECKUX MPOIeccax U AIEKTPOIN3e
pacIlJIaBOB M PacCTBOPOB BEIIECTB. B Kypce opraHnueckoil XuMUU MPU pacCCMOTPEHUHN
PEaKIIMOHHON CIIOCOOHOCTH COCIMHEHUMN yeNsIeTcs 0c000€ BHUMAHKUE BOMpocaMm 00
ANEKTPOHHBIX A PeKTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3Max
pEaKIUi.

Oco0oe 3HaYeHNe UMEET TO, YTO Ha COJEP’KaHUE KypPCOB XMMHUH YTIIyOJIEHHOTO
YPOBHSI U3y4E€HUS JIJIsl KJIACCOB OMpeAesi¢HHOro npodusis (rJIaBHbIM 00pa3oM Ha UX
CTPYKTYpY U XapakTep [IOMOJHEHUN K OOuIed cucreMe NpeAMETHBIX 3HaHUM)
OKa3bIBAIOT BIUSHUE CMEKHbBIE IPEAMETHI. Tak, HapuMep, B COACPKAHUM MTPEaMETA
JUTSL KJIACCOB XUMMKO-(pu3nueckoro mnpoduiis Oo0ibloe 3HaYeHHUE OyayT HMETh
AJIEMEHTHl yueOHOro marepuana mo oOmed xumuu. [lpu u3zydeHuwm mnpeamera B
JAHHOM CJIy4yae akKIeHT OyJeT CAellaH Ha OOUIHOCTh METOJIOB MO3HAHMS, OOUTHOCTD
3aKOHOB U TEOPUA B XUMUU W B (PU3UKE: aTOMHO-MOJICKYJSIpHAs TEOpus
(MonekymsipHas Teopusi B (PU3UKE), 3aKOHBI COXPAHEHHUS MAaCChl M DHEPTUU, 3aKOHBI
TEPMOJUHAMUKH, 3JIEKTPOJIN3a, IPEACTABICHHS O CTPOECHUHU BEIIECTB U JPYTOE.

B T0 xe BpeMs B cofepkaHUU MpeaMeTa ISl KIIaCCOB XUMUKO-OMOJIOTMYECKOTO
npoduas OOJbIIMKA yACNbHBIM Bec OyIeT UMETh OpraHudveckas xumus. B 3Tom
clly4yae MpeOCTaBISETCS BO3MOXHOCTh Il 0ojiee 0O0CTOATENHLHOTO PAaCCMOTPEHUS
XUMUYECKON OpraHu3alliy KJIETKH KaK OMOJIOTHYECKOW CHCTEMBI, B COCTaB KOTOPOM
BXOJIST, K MPUMEPYy, TaKWe CTPYKTYpPHBbIE KOMIIOHEHTHI, KaK JIMIMHUJbI, OCIKH,
YIJIEBOJIbl, HYKJIEMHOBBIE KHCIOTHI W Apyrue. Ilpu 3ToM 3HaHuMA O cocTaBe H
CBOMCTBax MpEJICTABUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKUX BEUIECTB CIY>KaT
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OCHOBOM 11  M3Y4YEHHUS CYUIHOCTH MPOUECCOB  (OTOCUHTE3a,  JbIXaHUS,
MUILIEBAPECHUSI.

B tmurame ¢opMupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHUS, OCBOCHUS
OOIIIEHAyYHbIX METOJOB MO3HAHMS U OMbITA MPAKTUYECKOTO MPUMEHEHHUS HAay4YHBIX
3HAHUM H3yuyeHue MnpeaMera «XUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBS3SX C YUYEeOHBIMH TIPEIMETaMH, BXOIAINIMMUA B COCTaB
npeaMeTHbIX oOnactell «EcTecTBEHHO-HAy4YHbIE MpeaMeTh», «MaremMaTuka W
uHbopMaTuka» 1 «Pycckuil sI3pIK U TUTEpATypay.

[Ipu u3yuenun yueGHOTO npeaMera « XUMUs» Ha YriayOJIEHHOM YpPOBHE TaKke,
KaK Ha YpPOBHE OCHOBHOTO M CPEJHEro 00IIero oopa3zoBaHus (Ha 0a30BOM ypOBHE),
3alaueii MEepPBOCTENIEHHON 3HAYUMOCTH SBISIETCS (POPMUPOBAHHE OCHOB HAyKH
XUMHUM KaK 00JIaCTH COBPEMEHHOI'O0 €CTECTBO3HAHUS, MPAKTUYECKOU NESITEIBbHOCTH
YEJIOBEKA U OJHOTO M3 KOMIIOHEHTOB MUPOBOU KyJIbTYphl. Pemenue 3Toil 3aqaun Ha
yIIyOJIEHHOM YPOBHE M3yUYEHHUS IIPEeIMETa MpernosaraeT peaqu3aiuio TakuxX 1ese,
KakK:

e (QopmupoBaHuE TPEACTABICHUM: O MaTEepUAILHOM €IUHCTBE MHpA,
3aKOHOMEPHOCTAX W MO3HABAEMOCTH SIBJICHUW MPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK U €& Beaylled poau B oOecleyeHUuu
YCTOMUYMBOTO Pa3BUTHUS YEJIOBEUYECTBA: B PEIICHUU MPOOIJIEM IKOJIOTHUECKOM,
HSHEPreTUYECKOM U TMHINEBOM O€30MaCHOCTH, B Pa3BUTUM MEAUIMHBI,
CO3/IJaHUM HOBBIX MaTEPHUAIOB, HOBBIX UCTOUHHKOB YHEPTUH, B 0OCCIICUCHUU
PalMOHAJIBHOTO TIPUPOJIOTIONIH30BaHUS, B (POPMUPOBAHUU MHUPOBO33PECHUS U
oOmel KyJbTyphl 4YEJIOBEKa, a TakKKe OJKOJOTHYECKH O0OOCHOBAHHOTO
OTHOUIEHHUS K CBOEMY 3JI0POBBIO U IPUPOJHOMN CPELE;

e OCBOCHHME CHCTEMBI 3HAHHM, JIE)KAIIMX B OCHOBE XUMUUYECKON COCTABIISIOLIEH
€CTECTBEHHO-HAYYHOW KapTUHBI Mupa: (YyHIAMEHTAIBHBIX TOHATHM,
3aKOHOB U TEOPUM XUMHH, COBPEMEHHBIX MPEJICTABICHUNA O CTPOCHUU
BEIIECTBA HAa PAa3HbIX YPOBHAX — aTOMHOM, HWOHHO-MOJIEKYJIIPHOM,
HAJIMOJIEKYJISIPHOM, 0 TEPMOANHAMUYECKUX u KHHETUYECKHUX
3aKOHOMEPHOCTSIX TPOTEKAHMS XUMHUYECKUX PEaKIHUiA, O XUMHUUYECKOM
paBHOBECHHU, PACTBOPAX M JAUCIEPCHBIX CHUCTEMaX, 00 OOIIMX Hay4YHBIX
MPUHIUIAX XUMUYECKOTO MTPOU3BO/JICTBA;

e (opmupoBanue y o0y4Jaronmxcs OCO3HAHHOTO MOHUMAHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKHUX 3HAHUN IS OOBSCHEHUS
KJIFOYEBBIX HJEH W TpoOJieM COBPEMEHHOM XUMHUHU, Ji1 OOBICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUW, HMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOIY;
TPAaMOTHOTO pEIIeHUs MPOoOJeM, CBS3aHHBIX C XWMHEH, MPOTHO3UPOBAHUSA,
aHaIM3a M OIEHKH C TO3UIMN IKOJIOTHYECKOW O€30MacHOCTH IMOCIEACTBUI
OBITOBOM M MPOU3BOACTBEHHOW JEATEILHOCTH 4YEJIOBEKAa, CBSI3AHHOW C
XUMHUYECKUM MPOU3BOICTBOM, UCIIOJIB30BAHUEM U MEPEPAOOTKOM BEIIECTB;
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e yriyOJieHHE MPEJCTaBICHUI O HAYyYHBIX METOJIaX MO3HAHUSA, HEOOXOIUMBIX
JUIS  TIPUOOpETEeHUsT YMEHUHW OpPUEHTHPOBAThCSI B MHpPE BELIECTB H
OOBSICHEHHS] XHUMHUYECKHUX SIBICHUH, HMEIOIIMX MECTO B TMPUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HM.

B 1muane peanuzanuu  mepBOOYEPENHBIX BOCHUTATENBHBIX U Pa3BUBAIOIINX
GYHKIUI 1EIOCTHOM CHCTEMBbl CpeaHero oOmiero oOpa3oBaHMs MPU U3YUYCHUU
npeaMera « XuMus» Ha yriyOJaéHHOM YpOBHE 0COOYIO aKTyallbHOCTh MPHOOPETAIOT
TaKWe LEJH U 33]]a4i, KakK:

e BOCHNHUTAaHHUE YOEKAEHHOCTU B MO3HABAEMOCTH SIBIICHUM TIPUPOJIbI, YBAKEHUS
K TMpOIECCYy TBOPYECTBA B OO0JACTH TEOPETUUYECKUX U MPHUKIATHBIX
UCCIIEJIOBAaHUN B XUMHH, dopmupoBanue MHUPOBO33pEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHUE MOTHBAaMM K OOYYEHHIO U T[O3HAHHIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO U CaMOBOCITUTaHUIO Ha OCHOBE YCBOCHUS
00I11eUeI0BEYECKUX LIEHHOCTEH;

e pa3BUTHE TO3HABATEIHHBIX MHTEPECOB, MHTEIICKTYaIbHBIX W TBOPYECKUX
criocoOHOocTe oOydaromuxcs, (OPMUPOBAHHE Yy HHUX CO3HATEIBHOIO
OTHOILIEHUS K C€aMOOOpPa30BaHHUIO U HENPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBUIO YCIIEHIHOM MPO(ECCHOHANBHON U OOLIECTBEHHOM JEATENbHOCTH,
OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBI0O M TIOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

e (opMupoBaHHE YMEHHMH M HaBBHIKOB Pa3yMHOTO MPUPOIONOIH30BAHMS,
pa3BUTHE SKOJOTMYECKOM KYJbTYPBI, MPHOOpETEHHE OMbITa OOLIECTBEHHO-
IIOJIE3HOM DKOJIOTMYECKOMN JAEATEIBbHOCTH.

OO1ee 4ncno 4acoB, MPEAYCMOTPEHHBIX IS M3yYEHUS XMUMHH HA YriTyOJIeHHOM
YpOBHE cpeaHero oomiero odpa3zoBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kmacce — 102 yaca (3 yaca B HezIelo).



COJEP KXAHUE OBYUYEHUA
10 KITACC

OPI'AHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT u 3HaUYe€HHE OPraHUYECKON XMMHH, MPEICTABICHUE O MHOT00Opa3uu
OpraHUYEeCKUX COCTUHEHUH.

OJEeKTPOHHOE CTPOEHHUE aToMa YIJIepoJa: OCHOBHOE M BO30YXIEHHOE
COCTOSIHMA. BajeHTHble BO3MOXXHOCTH aToMa YyIJepoJa. XHUMHUYEcKas CBs3b B
OpraHUYECKUX COCAMHEHUSX. Tumbl THOpUAN3alMd aTOMHBIX OpOUTajel yriepoja.
Mexann3mbl  00pa3oBaHUs KOBAJIEHTHOW CBSI3M (OOMEHHBIH U JIOHOPHO-
aKUenTopHslid). TuUmbl TEpeKpbIBaHMS ATOMHBIX OpOWTaneil, ©- U T-CBSA3H.
OnunapHasi, 1BOWHAs W TpoWHas cBsi3b. CrocoObl pa3pbiBa CBSI3€M B MOJIEKyjax
oprannueckux BemiecTB. [loHsiTue o0 CBOOOAHOM paaukaie, HykiIeopuie Hu
anexkTpodue.

Teopus cTtpoeHus opraHndeckux coennHeHnii A.M. bytiepoBa u COBpeMEHHbIE
IIPEACTABICHUS] O CTPYKTYpPE MOJIEKYJ. 3HaYE€HUE TEOPUU CTPOCHHSI OPraHMYECKHUX
COoeIMHEHU. MonekysipHble U CTPYKTypHbIE (popmyiibl. CTpyKTypHBbIE (HOPMYIIbI
pa3IMYHBIX BUJOB: pa3BEPHYTasd, COKpallEHHAs, CKeyeTHas. M3omepus. Bunuel
U30MEPUHU: CTPYKTYpHasi, MPOCTPAHCTBEHHAs. DNEKTPOHHbIE AP(PEKTh B MOJIEKYJIax
OpPraHUYECKUX COCTUHEHUN (MHIYKTUBHBIM U ME30MEPHBIN 2PHEKTHI).

[IpencraBnenrie o kiaccupuKauu oOpraHudeckux BemectB. [loHsTue o
¢dbynkunoHansHOM Tpynne. ['omonorus. I'omonoruueckue psiapl. CuctemaTudeckas
HOMeHKJIaTypa opranudeckux coeauHenuit (IUPAC) u TpuBHManbHbIE Ha3BaHUS
OTJIEIbHBIX IIPEICTABUTEIIEH.

OcobenHoctn ¥ KiaccupUKalUsg OpraHuueckux peakiui. OKUCIUTENIbHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTraHUYECKOW XUMUMU.

DKCNEepUMEHTAIbHBIE METOAbl M3YyYEHHs] BELIECTB M MX MPEBpaLICHUN:
O3HaKOMJIEHHE ¢ 00pa3llaMu OPraHWYECKUX BELIECTB U MaTepuajaMi Ha UX OCHOBE,
ONBITHl MO MNPEBPALICHUIO OPraHMYECKHUX BEIIECTB NPU HAarpeBaHWM (ILJIaBJICHHE,
oOyIJIMBaHWE M TOPEHHE), KOHCTPYHPOBAHUE MOJENIeH MOJEKYJT OPraHUYeCKHX
BEILECTB.

YriaeBoaopoanl.

Ankanpl. ['omonornyeckuii psii ajkaHoB, oOmiasi GpopMyiia, HOMEHKJIATypa U
M30Mepus. DJIEKTPOHHOE W HPOCTPAHCTBEHHOE CTPOCHHME MOJEKYJ ajJKaHOB, SP -
ruOpuau3aiusi aToOMHBIX OpOuTanel yriepoaa, o-cBsi3b. DuU3MUECKHE CBOWMCTBA
QJIKAHOB.



XUMUYECKHE CBOWCTBA AJIKAHOB: pPEAKUMM 3aMEUICHUs, W30MEpU3allnH,
JNETUAPUPOBAHUS, LUKIN3ALNKN, MUPOJM3a, KpekuHra, ropenus. [lpencraBienue o
MEXaHHU3ME PEaKIuil pauKaTIbHOrO 3aMEILICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. OOmas ¢GopmMyina, HOMEHKIaTypa U uzomepus. OcobeHHOCTH
CTPOCHUSI U XUMHUYECKUX CBOMCTB MasbIX (IUKJIOMPOINAH, [IUKIOO0YTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, ITUKIOTEKCaH) MUKI0aTKaHoB. CocoObl TOMydYeHHs] U TTPUMEHEHNE
LAKJIOAJIKAHOB.

Ankenbl. ['oMosiornueckuii psj ajakeHoB, oOmas ¢opmyia, HOMEHKIATYpaA.
DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ aIKEHOB, SP2-rHOpUIM3aLs
aTOMHBIX opOuTanel yriepoja, 6- U m-cBsi3u. CTpyKTypHasi U TeoMeTpuueckas (Iuc-
TpaHc-) n3oMmepusi. Pu3NUeCcCKue CBONCTBA AIKEHOB. XUMUUYECKUE CBOMCTBA: peaKIuu
MIPUCOEANHEHNUS, 3aMEILICHHS B (O.-TI0JI0KEHUE MIPU JBOMHOMN CBSI3H, MOJUMEPU3ALIUN U
okucnenus. [IpaBmno MapkoBHuKOBa. KauecTBEHHbIE peakllMM HA JBOMHYIO CBSI3b.
CriocoObl OJTy4YeHHs U IPUMEHEHUE aJTKEHOB.

Ankaauensl. Knaccudukanus ankaaueHOB (CONPSHKEHHBIC, HU30JIMPOBAHHBIC,
Kymyauposanuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XUMUYECKHUX CBOMCTB
CONPSHKEHHBIX OUEHOB, 1,2- u 1,4-npucoenunenue. [lonumepuzanus conpsiKEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aJTKaUEHOB.

AnkuHbl. ['oMonoruueckuii psiji aJkuHOB, 00IIas (GopMyia, HOMEHKIATypa U
U30Mepusl. DJNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ alKWHOB, Sp-
ruOpuau3anus aTOMHbIX opOuTaneil yriepoaa. dusmyeckue CBOWCTBA AJIKUMHOB.
XUMUYECKHE CBOICTBA: PEAKIMU MPUCOEAUHEHUS, JUMEpPU3AlUU U TPUMEPU3ALINH,
OKHUCJIeHUsA. KHCIOTHBIE CBOWCTBA aJKWHOB, UMEIONIUX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTBeHHblE peaklMy Ha TPOWHYIO CBs3b. CIOCOOBI MOJy4YEHHUS U NMPUMEHEHHUE
AJIKUHOB.

ApomaThdeckue yrieBoaopoabl (apeHsl). [[oMonoruyeckuii psij apeHoB, oO1as
dbopmysa, HOMEHKIIATypa U U30MEpUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI OeH30ma. Pu3ndecKkue CBOMCTBA apeHOB. XMMUYECKHE CBOIMCTBA OEH30I1a
U €ro roMOJIOTOB: PEaKIMK 3aMelleHUs] B O€H30JbHOM KOJIbIE U YTIIEBOAOPOJIHOM
pagukane, peakuMd — NPUCOEAUHEHHUS,  OKUCIEHUE  TOMOJIOroB  OeH3o07ja.
[IpencraBnenne 00 OPUSHTUPYIOIIEM JCHCTBUN 3aMECTUTENCH B OCH30JIBHOM KOJIBIIC
Ha TPUMEPE AJTKWIBHBIX PATUKAIOB, KapOOKCWIHHOW, THAPOKCUIBLHON, aMHUHO- H
HUTPOTPYIIIIBI, aTOMOB TajoreHoB. OCOOEHHOCTH XMMHUYECKMX CBOWCTB CTHUpOJIA.
[Tomumepuzarust ctupona. CrocoObl MOTYyYEHUST W MPUMEHEHUE apOMaTHUYECKHUX
YIJIEBOJIOPOJIOB.

[Ipuponusiii ra3. [lomytHeie HedTsHBIE Ta3pl. HedTh U €€ mpoucxoxkaeHHe.
Kamennsiii yronb U mpoaykThl ero mnepepadotku. CrocoObl mepepadoTku HedTH:
NEPEroHKa, KPEKUHI (TePMUYECKHUM, KaTaUTUYECKUW), PUDOPMUHT, MHUPOJIU3.
[IpoykThl nepepaboTKu HEPTH, X TPUMEHEHUE B IPOMBILIIIEHHOCTH U B OBITY.
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['eneTrueckas CBSA3b MEXY Pa3IMUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DJEeKTPOHHOE CTPOEHUE TaJOreHNPOU3BOAHBIX YIIEBOAOPOAOB. Peakuun
3aMEIICHUS] TaJllofTeéHa Ha TUIAPOKCOTPYIIY, HUTPOTPYMIy, [HAHOTPYIIY,
amuHoOrpynmy. JlelicTBre Ha TaJOreHIPON3BOHBIE BOJHOTO U CIUPTOBOIO PacTBOpa
ménoun. B3aumopeiicTBue AWrasoreHaqkaHoB ¢ MarHueM W UuHKoM. [loHsitue o
METAJIOOPTaHUYECKUX  COeNMHEHUsX. Vcronb30oBaHME  TaJIOTEHIIPOU3BOIHBIX
YTIEBOJIOPOIOB B OBITY, TEXHHUKE U MTPH CUHTE3€ OPraHMYECKUX BEIIECTB.

OKCIIEpUMEHTABHBIE METO/Abl HW3YYEHHs BEIIECTB W UX MPEBpalllCHUN:
u3ydeHue (PU3NYECKUX CBOMCTB YIJIEBOJOPOJOB (pacTBOPUMOCTH), KaYECTBEHHBIX
peakiuii yriaeBOJOPOJOB pa3IUYHBIX KIaccoB (oOeclBeunBaHUE OpPOMHON WM
MOJTHOM BOJIbI, pacTBOpa IMEpPMaHraHaTa Kaius, B3aUMOJICHCTBUE aleTHIIEHA C
aMMUa4YHbIM pacTBopoM okcuja cepedpa(l)), kauectBeHHOE 0OHApYyKEHHE yIiiepoa
U BOJOpOJa B OPraHWYECKUX BEIIECTBAaX, MOJIYYEHHE STWIEHA M H3YYEHHE €ro
CBOMCTB, O3HakoMJeHHE cC KoyulekuusMu «Hepts» u «VYromb», ¢ obOpasuamu
IUIACTMACC, KaydyKOB W PE3WHBbI, MOJEIMPOBAHUE MOJEKYJ YIJI€BOJIOPOAOB U
TaJIOT€HIIPOU3BOIHBIX YTIEBOIOPOIOB.

Kucsiopoacoaep:xaiue oprannyeckue coenHeHus.

[IpenensHble onHOaTOMHBIE cnupThl. CTpoeHHe MoOJIeKyd (Ha MpuMepe
MeTaHoJa M J3TaHona). l'omonormueckuil psn, oOuwias ¢opmyna, HU30MEpPUs,
HOMEHKJIaTypa W  Kkiaccupukanusa. DuU3WYecKue  CBOMCTBA  MpEAeNbHBIX
OJTHOATOMHBIX CIIUPTOB. BOMOpOAHBIE CBSI3W MEXIy MOJIEKYJIaMH CIUPTOB.
XVWMUYECKHUE CBOMCTBA: pPEAKIMH 3aMEUICHHs, JeTHApaTalld, OKHUCICHHUS,
B3aMMOJICICTBHE C OPraHMYECKUMU U HEOPraHWUYECKMMU Kuciaotamu. KauecTBeHHas
peakiusi Ha OAHOATOMHBbIE CHUPTHI. JlelicTBUE 3TaHOJAa M METaHOJia Ha OpPraHu3M
yenoBeka. CriocoObl MOTydeHus: U MPUMEHEHUE OJHOATOMHBIX CITUPTOB.

[IpocTeie 3¢upbl, HOMEHKIATypa U u3zoMepus. OCOOCHHOCTH (PUBHYECKUX U
XAMHUYECKUX CBOUCTB.

MHoroaromMHble CHOUPTHI — OSTUICHIJIMKOIb M TIHLEepuH. DPuznyeckue Hu
XMMHUYECKHUE CBOWCTBA: pEaKLMU 3aMEIEHUs, B3aUMOJCICTBIE C OPraHUYECKUMU U
HEOPTaHWYECKUMHU KUCIOTaMH, KaueCTBEHHAsl peaKIysi Ha MHOTOATOMHBIEC CITHPTHI.
[TpencraBieHne 0 MexaHW3Me peakluid HyKiIeo(huIbHOTO 3amenieHus. JlelicTBue Ha
opranusm uenoBeka. CriocoObl MOy4YeHHs U TPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

®enon. CrpoeHue MOJEKYJbl, B3aUMHOE BIIMSHUE TUIPOKCOTPYMIBI U
O0eH3oapHOTO sAnpa. dusznueckue cBoicTBa (eHosa. OCOOEHHOCTH XHUMHUYECKHUX
cBoiicTB (enona. KauecTBennsie peakiuu Ha ¢eHon. TokcnyHocTh (heHoua.
CrnocoObl osrydenust v npuMernenue penorna. Genondopmanbaeruanas cMoma.

KapOonunbHble COeAMHEHUSI — albJETHIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM Tpymmbl. ['oMosiornyeckue psapl aiabJErHI0B M KETOHOB, 0OIIas
dbopmyna, uzomepuss U HoOMeHkinarypa. Ddusmyeckue CBOWCTBA aNbJAETHIOB U
KETOHOB. XMMHUYECKHE CBOICTBA aJbJETUJIOB U KETOHOB: PEAKIUU MPUCOCIUHECHHUS.
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OxkuciieHde anpJerujioB, KAaueCTBEHHbIC peakuuu Ha anbaeruasl. CrnocoObl
MOJIYYEHHUS] U TPUMEHEHUE AJIbJIETU/IOB U KETOHOB.

OnHOOCHOBHBIC TIpECTbHBIC KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJl KapOOHOBBIX KHUCIOT. M30Mepusi 1 HOMeHKIaTypa. Pu3nyeckue CBOMCTBA
OJIHOOCHOBHBIX TIPEACIbHbIX KAapOOHOBBIX KHUCIOT. BoJopoaHble CBSI3U MEXIY
MOJICKYJIaMA KapOOHOBBIX KHUCIIOT. XMMHUYECKHE CBOMCTBA: KHCIOTHBIC CBOWCTBA,
peaknust dTepuduKanyuy, peakmuu C YYaCTHEM YTIIEBOJOPOIHOTO paauKaia.
OcoOeHHOCTH CBOWCTB MYypaBbHHOW KHCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIOT — CJOXHBIX 3(]upax. MHorooOpa3zue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPEICIbHBIX M apOMaTUYECKUX KapOOHOBBIX KHUCIIOT,
TUKApOOHOBBIX KHCJIOT, THUAPOKCHKAPOOHOBBIX KHCIOT. lIpemcraBuTenu BBICIITHX
KapOOHOBBIX KHCJIOT: CT€apUHOBAs, TMaJbMUTHUHOBAs, OJEUHOBAs, JUHO/E8As,
JUHONIeH08as KUcIoThl. CrocoOBI MOMYYeHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['omonoruyeckuid psan, obmias dopmyna, uzoMmepus u
HOMEHKNaTypa. PU3NYecKHe U XUMUYECKHE CBOWCTBA: TUAPOIU3 B KHUCIOW H
HIETIOYHOM Cpee.

Kupsei. CtpoeHue, pu3NUECKUe U XUMHYECKUE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 11eno4yHon cpeae. OCOOEHHOCTH CBOMCTB >KHPOB, COAEPX AIIMX OCTaTKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKUphl B Ipupo/IE.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mas xapaktepuctuka yrieBoaoB. Knaccudukanus yrieBoaoB (MOHO-, IH- U
nonucaxapunabl). MoHocaxapunbl: TUIIOKO3a, (pyKTO3a, rajakro3a, puodo3sa,
ne3okcupnOo3a. dusnueckue CBOWCTBA W HaxoXJaeHue B mpupojge. dorocuHTes.
XUMHUUYECKHE CBOMCTBA IJIFOKO3BI: PEAKIHMHU C YYaCTUEM CIUPTOBBIX U aJIbJIETUIHOU
Ipynn, CHOUPTOBOE W MOJOYHOKHCIOe OpokeHue. I[IpuMeHeHHe TIIIOKO3bl, €€
3HAYEHHE B JKU3HEACATEIIbHOCTHM Opranusma. Jlucaxapuapl: caxapo3a, MaJlbTO3a U
JaKkTo3a. BoccraHaBiaMBaONMEe W HEBOCCTAHABIMBAIOLIME aucaxapuabl. ['maponus
nucaxapunoB. Haxoxzaenue B mpuponae u npuMmenenue. [lonmucaxapuabl: kpaxmad,
INIMKOTeH M 1euiono3a. CTpoeHne MakpoMOJIEKyJd Kpaxmaja, TJIMKOTeHa W
LEJUTI0103bl. PU3NYECKHE CBOMCTBA KpaxMalla U UEJUTFOJI03bl. XUMUYECKHE CBOMCTBA
Kpaxmaja: THAPOJIM3, KA4YeCTBEHHAas peakuusi ¢ HOAOM. XUMHYECKHE CBOWCTBA
[EJUTIOJIO3Bl:  THAPONM3, TojdydeHne dSpupoB nemwtonos3bl. [lonsitue 006
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, all€TaTHBIN HIETK).

OKCIEpUMEHTAIbHBIE METOJbI HW3YyYECHHS BEIIECTB M HUX MPEBpAIICHUMN:
pPacTBOPUMOCTh PA3JIUYHBIX CIUPTOB B BOJIE€, B3aUMOJACHCTBUE HTAHOJA C HATPUEM,
OKHCJICHUE JTUJIOBOIO CIMpPTA B aJbJIETMJ HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCIIEHHE HTUJIOBOrO CIHUPTA AUXPOMATOM Kaiusg (BO3MOKHO MCIOJIb30BAHHE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIE pPEAKIUH HA albJeruibl (C THAPOKCUAOM
nuammuHcepeopa(l) u ruapokcugom meau(ll)), peakuus ravuepuHa ¢ TUIPOKCUIOM
meau(ll), xuMuueckue cBOWMCTBa pacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOJIEHCTBUE
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pacTBopa IIoKo3bl ¢ ruapokcunom Meau(ll), B3aumoaeiicTBue Kkpaxmaia ¢ HOJAOM,
pelleHre YKCIePUMEHTaIbHBIX 3a7a4 1o TeMaM «CrupThl ¥ peHomb», «KapOoHoBbie
KUCTOThI. ClI0XKHBIE 3(DUPBD».

A3oTcoaep:kaliue OpraHuyecKue CoeJuHEHM.

AMUHBI — OpraHu4eckue Npou3BOJHbIE aMMHuaka. Kiaccudukanuss aMUHOB:
anidaTtryeckue U apoMaTUIeCcKue; NEPBUYHBIC, BTOPHUHBIE U TpeTuuHbie. CTpoeHue
MoJIeKysd, oOmias ¢opmyna, MU30MEpHUs, HOMEHKIaTypa U (U3HUECKHE CBOICTBA.
XHWMHYECKOE  CBOWCTBA  anu(aTHUYEeCKHMX  aMHUHOB:  OCHOBHBIE  CBOWCTBA,
QIKWIMPOBAaHNE, B3aUMOJCHCTBHAE NIEPBUYHBIX AMUHOB C a30TUCTOU KucinoTor. Conn
QJIKUIAMMOHHSI.

AHWIIMH — MPECTAaBUTEIh AMUHOB apOMaTUYECKOro psiaa. CTpoeHue aHWIMHA.
B3auMHoe BiMsiHHE TPy aTOMOB B MOJIEKYJie aHUIuHA. OCOOEHHOCTH XUMHYECKUX
cBoiicTB aHwiInHA. KauecTBeHHble peakuuu Ha aHWIMH. CHnocoObl MOMy4YeHHS U
IpUMEHeHue anuparnyeckux aMuHoOB. [lonydyenne aHniIMHa U3 HUTPOOEH3071a.

AmunokucioTel. HomeHnknatypa n usomepus. OTAENbHBIE MPEACTABUTENN O-
AMUHOKHUCIIOT: TJIMIUH, alaHuH. DU3ndeckne CBOMCTBA aMUHOKHUCIIOT. XUMUYECKHUE
CBOMCTBa AMHHOKHUCIOT Kak aM(pOTEpHBIX OpPraHWYECKUX COEAMHEHHH, peaKuus
NOJIMKOH/ACHCALlMK, OOpa3oBaHME IMENTHAHOM CBs3U. buonornueckoe 3HaueHUE
aMUHOKHUCIO0T. CUHTE3 ¥ THIPOJIU3 MIENTH/IOB.

benku kak mnpuponHble mnosmMepbl. llepBuuHas, BTOpUYHAs M TpPETUYHAs
CTpyKTypa OenkoB. XHMHUYECKHME CBOWCTBAa OEIKOB: THUAPOJIU3, JAEHATypauus,
KaueCTBEHHbIEC PEaKLUU Ha OCNIKH.

OKCIEpUMEHTAJIBHBIE METOABl H3y4YEHHs BEUIECTB W WX IPEBpALICHUI:
pacTBopeHHe O€JIKOB B BOJE, JACHaTypalus OENKOB MpU HarpeBaHWU, LBETHBIC
peakuuu Ha  O€JIKM, pelIeHWEe HSKCHEPUMEHTANbHBIX 3a7a4 [0 TeMaM
«A30TCcoJepKalllie OpraHuYeCcKHe CoequHEHUs» U «Pacno3HaBaHHE OPraHMYECKHUX
COCITMHEHUI».

BbicokoMoJIeKy/ISIDHbIE COeIMHECHUS.

OCHOBHBIE TOHATHS XMMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEAHSS MOJIEKYJIIpHas
macca. OCHOBHBIE METOABl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH —
MOJINMEPU3ALUS U MOJTUKOHIEH AL

[TomumepHble  Matepuansl. IlnacTmaccel  (HOJMATUIIEH, MOJIMIPONMWIIEH,
NOJIUBUHWIXJIOPU,  MOJUCTUPOJ,  MOJUMETUIMETAKpUiaT,  MOJUKapOOHATHI,
noJvdTUIeHTepePTanar). Y Thin3aius u nepepadoTka miacTyuka.

DnacToMepbl: HATYpaJbHBIN KaydyyK, CHHTETUYECKUE KayuyKu (OyTaaueHOBBIN,
XJIOPONPEHOBBIN, U30IIPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

Bosnokna: HaTypanbHble (XJIOMOK, IIEPCTh, MIEIK), UCKYCCTBEHHbIEC (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIaBCAH).
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[Tonumeps! crienuaibHOTO Ha3HaueHUs (TedIioH, KeBiap, 3IEKTPONPOBOASIINE
MOJIUMEPHI, OMopaziiaraeMble MOJTUMEPHI).

OKCIEpUMEHTAIbHBIE METOAbl H3yYEHHs BEUIECTB W HX MPEBpAIICHUI:
O3HAKOMJIEHHE C 00pasllaMu MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, pEIIEHUE OSKCIEPUMEHTANbHBIX 3amad no TeMe «Pacro3HaBaHue
IJIACTMACC U BOJIOKOHY.

Pacuérnsle 3anaun.

Haxoxnenne MoneKynapHOW (GOpMyJibl OPraHMYECKOro COCAMHEHHUS TI0
MAacCOBBIM JIOJISIM AJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HAXOKICHUE MOJIEKYJISIPHOM
(bopMyJIbl OPTaHUYECKOTO COEIMHEHUS 10 Macce (00bEMY) MPOAYKTOB CrOpaHus, 1O
KOJIMYECTBY BemlecTBa (Macce, 00bEMY) MPOAYKTOB pEAKUMU W/HIW HMCXOJHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpHOU (OpMyYJIbI OpPraHMYECKOro BEIIECTBA Ha
OCHOBE €ro XMMHYECKHX CBOMCTB WM CIIOCOOOB MOJIy4EHHUS, OINpPEAETICHUE 0TI
BBIX0/1a IPOAYKTA PEAKIUU OT TEOPETHYECKH BO3MOXKHOTIO.

MexnpenMeTHbIE CBA3H.

Peanusanus MexnpeaMEeTHBIX CBA3EH MPU U3yYEHUN OPraHUYECKON Xumuu B 10
KJIACCE OCYUIECTBIISIETCSl YEpEe3 HMCIOJb30BAHME KaK OOLIMX E€CTECTBEHHO-HAY4YHBIX
MOHATUM, TaK W TMOHATHI, NPUHATBIX B OTACJIBHBIX MPEIMETAX E€CTECTBEHHO-
Hay4YHOT'O IIUKIIA.

OO1ne ecTeCTBEHHO-HAYUYHbIE MOHATHUS: SIBJICHUE, HAy4YHbIA (PaKT, THIIOTE3A,
TEOpHsl, 3AaKOH, aHajdu3, CHUHTE3, KiaccuuKalus, HaOIIOJEeHUEe, H3MEPEHHE,
AKCIIEPUMEHT, MOJI€Ib, MOJIETTUPOBAHHUE.

duznka: Marepus, aroM, OJEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUYECKUN yPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
(bu3nYecKue BEIMYHUHbI, €IMHUIIBI U3BMEPEHHUSI, CKOPOCTh, SHEPIHsl, Macca.

buonorusi:  kjieTka, OpraHusM, S3KOcuUCTeMa, Ouocdepa, MeTa0O0IHU3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA W TETepOTpOdHBI THUN NHUTaHUSA, OpOKEHHE,
dboTOoCUHTE3, IbIXaHUE, OCJIKH, YTIIEBOIbI, )KUPBI, HYKJIEHHOBBIE KUCIIOTHI, (JEPMEHTHI.

['eorpadusi: mosie3HbIe HCKOMaeMble, TOIINBO.

TexHonorus: NuuIeBble MPOIYKThl, OCHOBBI PALIMOHATILHOTO MUTAHUS, MOIOIIIKE
CpellCTBa, MaTepUaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHNYECKAS XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMuueckui sneMeHT. M3orombl. CtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB, KBAHTOBBIC YHCJA. DHEPreTUYECKUE YPOBHH H
1o lypOBHU. ATOMHBIC opOuTanu. Kinaccudukanus XuMU4eCcKux 3JeMEeHTOB (S-, p-, d-
, f-anmementrr). Pacnipenenenne 3JIeKTPOHOB 110 ATOMHBIM OpPOUTAIISIM. DJIEKTPOHHBIE
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KOH(Urypaluu aTOMOB 3JIEMEHTOB MEPBOrO—YETBEPTOrO MEPHOJOB B OCHOBHOM H
BO30YKIEHHOM COCTOSIHUH, AJIEKTPOHHBIE KoH(pUrypammu HWOHOB.
DNEeKTPOOTPUIIATETLHOCTD.

[lepnognuecknili 3akoH U llepmonnueckas cucreMa XUMHUYECKUX 3JIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOIUYECKOTO 3aKOHA W IleproIuyuecKOr CUCTEMBI
XAMUYECKUX  DJIEMEHTOB C  COBPEMEHHOM  TEOpPUEH  CTPOCHUS  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XMMHUUYECKHX DJIEMEHTOB M 00pa3yeMbIX WMHU
MPOCTBIX U CIOXKHBIX BELIECTB I0 TPyNIaM U MepuojaM. 3HAUCHUE MePUOUYECKOTO
3akoHa J[.11. Menneneena.

Xumuyeckass CBS3b. BuIbl XMMHUYECKOW CBSI3M: KOBAJICHTHAs, WOHHAs,
MeTayumdeckas. MexaHu3Mbl 00pa30BaHUS KOBAJECHTHOW CBS3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIA. DHEPrus U JJWHA CBA3U. [10MApHOCTH, HANIPABIEHHOCTh U
HAChII[AEMOCTh KOBAaJIGHTHOW CBA3U. KpaTtHeie cBs3u. BopopoaHass CBs3b.
MexMoneKyIIsIpHbIE B3aUMOICUCTBHUS.

BajleHTHOCTP M BaJEHTHBIE BO3MOXXHOCTH aTOMOB. CBSi3b 3JIEKTPOHHOU
CTPYKTYpPbl MOJIEKYJl ¢ MX F€OMETPUUYECKUM CTPOEHUEM (Ha MpUMeEpe COCAUHEHUM
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX COeIMHEHUsAX. CocTaB KOMIUIEKCHOTO HOHA!
KOMILJIEKCO0Opa3oBarTesb, JIMTaHbl. 3HAU€HUE KOMILIEKCHBIX coeanHeHuil. [lonsarue
0 KOOPAVMHALIMOHHON XUMHH.

BemectBa  MOJEKYJISIPHOTO U HEMOJEKYJSIPHOTO  CTpO€HHS.  Tumbl
KPUCTAJUIMYECKHUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[TonsTue o mucnepcHsIx cucreMax. MctuHHbIE pacTBOpbl. lIpencraBinenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BRIPAKEHUSI KOHIICHTPALIUKA PACTBOPOB: MaccoBas
N0l BEIIECTBA B pAaCTBOpE, MOJsIpHAs KOHLEHTpauus. HacelmeHHsle u
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukanys m HOMEHKJIaTypa HEOPTaHWYECKUX BEIIECTB. TpHUBUATBHBIC
HAa3BaHUs OTJEJIBHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanys XuUMHUECKHMX peakiuii B HEOPraHUYECKOM W OpraHMYeCcKou
XAMHUHU. 3aKOH COXPaHEHHUS MacChl BEILIECTB; 3aKOH COXPAHCHUS W IPEBpAIICHUA
SHEPIUM MPU XUMUUYECKUX peakiusax. TeroBbie 3DPEKThl XUMUYECKUX PEaKIIHUil.
TepMoxXuMUYeCcKre ypaBHEHUS.

CKOpOCTh XMMHUYECKOW PEAKIHU, €€ 3aBUCUMOCTh OT PA3JIMYHBIX (DAKTOPOB.
['omoreHHbIE U reTeporeHHbIe peakiu. Katanus u kataau3aTopsl.

O6paTtuMble U HeoOpaTUMbIE peakluh. XuUMUUYeckoe paBHOoBecue. KoHcTaHTa
XAMHUYECKOTO paBHOBecusA. DakTopbl, BIMSAIONIME HA TMOJOKEHUE XHUMHUYECKOIO
pPaBHOBECHS: TEMIIEpaTypa, JaBJICHUE M KOHIIEHTPALUHMU BELIECTB, YYAaCTBYIOIIMX B
peakuuu. [Tpunuun Jle [latense.

Dnektponutuyeckas auccouuanusi. CunbHble U ciaadble 371eKTposuThl. CTeneHb
nuccounanu. Cpena BOAHBIX PAacTBOPOB: KHUCIIOTHAs, HEUTpalbHas, IIEJIOYHAS.
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Bonoponueiii mokazatens (PH) pactBopa. I'muaponm3 coseit. Peakumu HMOHHOTO
oOMeHa.

OKHCIUTENPHO-BOCCTAHOBUTEIIbHBIE pEaKIHH. CreneHb OKHUCJICHUS.
OkucnuTens W BOCCTAaHOBUTENb. lIpomecchl OKHCIEHHST W BOCCTAHOBIICHHS.
BaxxHeiilime OKHUCIUTENM M BOCCTAHOBUTENH. METOJ AJIEKTPOHHOrO OajaHca.
DNeKTpoJIn3 pacTBOPOB U PACILJIABOB BEILIECTB.

OKCIIepUMEHTAIbHBIE METOJbl HW3YUYCHHSI BEIIECTB MU UX IMPEBpaAILCHUI:
pa3joKEHHE IEepPOKCHUJA BOAOPOJAa B MPUCYTCTBUM KaTajau3aropa, MOAEIN
KPUCTAJUIMYECKUX PEHIETOK, MPOBEACHUE Peakluii MOHHOTO OOMEHa, OIpejelieHue
Cpelbl PacTBOPOB C MOMOIIBK) HWHAMKATOPOB, W3YUYEHHUE BIHMSHUSA Pa3IMYHBIX
(GakTOpOB Ha CKOPOCTh XUMHUYECKONW pEaKknmuh ¢ TIOJIOKEHUE XUMHUYIECKOTO
paBHOBECHS.

Heoprannuyeckasi xummusi.

[Tonoxxenne HemeTauioB B llepuoandeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB
J.W. MenaeneeBa 1 OCOOCHHOCTH CTpOE€HHsI UX aroMoB. dusmueckue CBOWUCTBA
HEMETaJUIOB. AJUIOTpONHsl HEMETAUIOB (Ha MpUMeEpe KUciopoaa, cepsl, dhochopa u
yriiepoja).

Bonopoxn. Ilonmyuenue, ¢u3nueckue W XUMHYECKHE CBOMCTBA: pEaklUU C
METaJJIaMA U HEMETaJulaMi, BOCCTAHOBUTEINIbHBIE CcBOMCTBA. ['mapuasl. TornBHbIE
AIIEMEHTBHI.

["anorensl. HaxoxxaeHue B HpUpoAe, CHOCOOBI MOJYyYEHHUs, (PU3HUECKHE U
XUMHUYECKHE CBOMCTBa. ['amoreHoBoaoponbl. BaxkHeillne KUCIOPOICOAEpk aIIie
COeMHEHUs TaloreHoB. JlabopaTOpHbIE W MPOMBINIJICHHBIE CIMOCOOBI TMOJYYEHUS
rajgoreHoB. [I[pumeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopoa, o3oH. JlaGopaTopHble W TPOMBIILUICHHBIE CIOCOOBI TMOTYyYECHUS
kuciopona. Pu3nueckue U XUMUYECKHME CBOMCTBA M NMPUMEHEHHE KUCIOpoAa U
030Ha. OKCUIBI U IEPOKCUIBL.

Cepa. Haxoxnenue B mnpupojae, CHocoObl TONy4deHUs, (Qu3nYecKkue u
xuMmu4eckue cBoiictBa. CepoBoopo, cynbhuasl. Oxcun cepoi(1V), okcun cepoi(VI).
CepHucTas U cepHasi KUCJIOTHI U UX coyii. OCOOCHHOCTH CBONCTB CEPHOM KUCIIOTHI.
IIprumeHenue cepbl U €€ COeIMHEHNM.

A3zor. HaxoxaeHue B TIpUpOAE, CHOCOOBI TMOJMy4YeHUs, (QPUIHUECKHE U
XUMHUYECKUE CBOMCTBA. AMMHaK, HUTpHUAbL. OKCHUJIIBI a30Ta. A30THCTasi U a30THas
KHUCJIOTBI ¥ UX coJid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpumMenenue azora u
€ro COeIMHEHUI. A30THbBIE YI00pEHHUS.

®docdop. HaxoxaeHnue B mnpupoie, CHocoObl TOMyudeHUs, (puznueckue u
xumudeckue cBoictBa. Dochuast m dochun. Oxcumsl docdopa, dochopHas
kucinora u e€ conu. I[lpumenenue ¢Qochopa u ero coenunenuit. docdopHbie
yaoOpeHus.
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VYrnepoa, HaxoXaeHUE B npupoae. AuioTporsbie Moaupukanuu. Gusnyeckue
U XHMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, 00Opa30BaHHBIX yriepoaoM. Okcun
yriepoaa(ll), oxcun yrnepona(lV), yronpHast kucinora u €€ coiau. AKTUBUPOBAHHBIN
yroib, aacopouus. dymnepensl, rpadeH, yriaepoaHsie HaHOTPYOkH. [lpumenenue
MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIIEPOIAOM, U €r0 COCTMHEHHM.

Kpemuuii. Haxoxnenue B mnpupoae, crnocoObl MONy4eHUs, (PUINIECKUE U
xumuyeckue cBorctBa. Oxcupa kpemHusA(lV), kpeMHueBass KHCIOTA, CHUJIMKATBHI.
[IpumeHeHne KpeMHus U ero coeAnHeHuil. CTeKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonoxxenne MetamwioB B llepmonnueckoll cUCTEME XUMHUYECKUX JJIEMEHTOB.
OcoOEHHOCTH CTPOEHHSI DJIEKTPOHHBIX 000J0YeK aToMoB MeTawioB. OOmue
¢usnyeckue cBoiicTBa MeTawioB. IIpuMeHeHne MeTamuioB B OBITY U TEXHHKE.
CruiaBel METAIIOB.

DNEKTPOXUMHUUYECKUHN Psiji HANpsKeHUH MeTauioB. O01ume crnocoObl MoJTydeHus
METAJJIOB: TUIPOMETAUTYPIHsl, MUPOMETAILTYprus, dJieKTpomMeTautyprus. [lonarue o
KOppo3uu MeTaioB. Crioco0bl 3a1UThl OT KOPPO3UH.

Oo6mast xapakrepuctuka wmetaimoB |A-rpynmel  [lepuoanueckoil cucTembl
XUMUYECKUX 3yeMeHTOB. Hartpuii n kanwmii: noigydeHue, pU3nyecKue U XMMUYECKUE
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BELIECTB U UX COCIUHEHUM.

Oo6mast xapaktepuctuka MetauioB |lIA-rpynmer [lepuoanueckoil cuCTeMbI
XUMHUYECKUX DJIEMEHTOB. MarHuii W KaJblui: TMoJdydyeHue, ¢(U3NYECKUE U
XUMHUYECKHE CBOWMCTBA, NPHUMEHEHHE MPOCThIX BEUIECTB W HUX COCAMHEHUI.
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHHUS!.

AnroMuHUI: noNydeHue, (U3NYeCKue U XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE
MPOCTOTO BEIIECTBA M €ro CcoeauHeHWi. AMQoTepHbIE CBOWCTBa OKCHUIA U
TUAPOKCU]IA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OOmast  xapakTepucTHKa MeTauioB noOouHblx noarpynn  (b-rpymm)
[Ieproanueckoi CUCTEMbI XUMUYECKUX JIEMEHTOB.

@u3nyecKue U XMMHUUYECKHE CBOMCTBA XpoMa M €ro coeauHeHuil. OKcuabsl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatrel u auxpomaTbl, HX
OKHCIIUTENIbHBIE CBOMCTBA. [lonyUeHne u npuMeHeHne xpoma.

Ou3nvecKue W XUMHYECKHE CBOMCTBA MapraHlUa H €ro COCAUHEHUM.
Baxneiimme coemunenuss  mapranua(ll), wmapranua(lV), wapranma(VIl) wu
mapranua(Vll). Ilepmanranar kanusi, €ro OKUCIUTEIIbHbIE CBOMCTBA.

@u3znuecKkne U XMMHYECKHE CBOMCTBA XKeje3a M ero coequHeHuil. OKCHIBI,
ruapokcuansl u conu xenesa(ll) u sxenesa(lll). [lomydenne u npumMeHeHue xene3a u
€ro CIUIaBOB.

du3nyecKkne U XMMUYECKHE CBOMCTBA Meau M €€ coenuHeHuil. [lonyuenue u
PUMEHEHUE MEAU U €€ COETMHEHUIA.
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[Muuk: mnonydyeHue, ¢GU3MUECKUE W XUMHUYECKHE CBoMcTBa. AMdoTepHbie
CBOMCTBa OKCHJA M THUJIPOKCHUJIA LIMHKA, THIPOKCOKOMIUIEKCHI ITuHKa. [IprMeHeHue
[IAHKA U €r0 COeANHCHUH.

OKCIIEpUMEHTAIbHBIE METOJbl HW3YyYEHHS BEIIECTB M UX IPEBPAILCHUMN:
U3y4yeHUuEe O0Opa3loB HEMETAJUIOB, TOpeHue cephl, ¢ocdopa, >Keiaeza, MarHus B
KUCJIOPOJIE, M3YYECHHE KOJUIEKIMU «MeTamuiel W CIUIaBbl», B3aUMOJCHCTBHUE
HIEJIOYHBIX U HIEJIOYHO3EMEIbHBIX METAIJIOB C BOJIOM (BO3MOXHO MCIIOJIb30BAHHE
BHUJICOMATEPHUAJIOB), B3aWMOJICUCTBUE IMHKA U >KeJie3a C PacTBOpaMU KHUCIOT H
1IEJ104YEel, KAUECTBEHHBIE PEAKIIMA Ha HEOPTaHUYECKUE aHUOHBI, KATUOH BOAOpPOAA U
KaTUOHBl METAJJIOB, B3aUMOJECHCTBHE THUIPOKCHUIIOB aJIOMUHUS W LMHKA C
pacTBOpaMH KHUCJIOT W UIEJTOYEH, PEHICHHE SKCIEPUMEHTAIbHBIX 33Ja4 MO TeMaMm
«l"anorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop M UX COCAUHECHHS,
«Mertasibl TJIaBHBIX TOATPYIID», «MeTasuibl TOOOYHBIX MOATPYIII.

XuMHSA U KU3Hb.

Ponb xumuun B oGecriedeHMH yCTOMYMBOTO pa3BUTHs yenoBeuecTBa. [loHsiTue o
HAay4YHBIX METOJaX IMO3HAHUSI U METOJ0JIOTMM HAy4YHOro HccieaoBaHus. HaydHbie
MPUHIUINBl OPTaHU3AIMN XUMUYECKOTO MPOU3BOJCTBA. [IpOMBIlIEHHBIE CIIOCOOBI
MOJIYYCHHUS] BaXKHEMINIUX BEIIECTB (HAa MpUMEpE MPOU3BOJICTBA aMMHUaKa, CEPHOU
KHUCIIOTBI, MeTaHoJa). [IpoMbIIIeHHbIE CIOCOOBI MOJIYYEHUS] METAJJIOB M CILIABOB.
XUMHUYECKOE 3arpsi3HEHUE OKPYIKAIOLIEH CPEeAbl U €ro mnocieacTBus. Poib xumun B
o0ecrieueHUU YHEPTETUIECKON OE30MMacCHOCTH.

XuMusi ©  3J0pOBbE ueloBeka. JlekapcTtBeHHble cpenctBa.  [IpaBumiia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUM B pa3BUTUN MEIULIMHBI.

XuUMHST TIUIIN: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIC M00aBku. Ponp xumuu B
oOecIieueHnH IMUIIEBOI OE€30MIaCHOCTH.

Kocmernueckne u mnapdromepHbeie cpeactBa. beitoBas xumus. Ilpasuia
0€30macHOro UCIOIL30BaHUS MPENapaToB OBITOBOM XMMUHU B TTIOBCEHEBHOM JKU3HHU.

XUMUSL B CTPOUTEIBCTBE: BAXKHEHUIIIME CTPOUTENIbHBIE MaTepHuaibl (LEMEHT,
OCTOH).

XuUMUS B CEJILCKOM X03sicTBe. OpraHndyecKkre U MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuajbl, KpPacKH, CTEKJIO, KepaMHKa.
Marepuansl a1 anekTpoHuKd. HaHOTEXHOIO0TH Y.

PacuérHble 3anaumn.

Pacuétel: macchl BemiecTBa WM O0BEMA Ta30B MO HM3BECTHOMY KOJUYECTBY
BEIIIECTBA, MAcCe WM 00BhEMY OJTHOTO M3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, MACCHI
(00BéMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUM, €CIIU OJTHO U3 BEIIECTB UMEET
MIPUMECH, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUHU, €CIIU OJHO U3
BEIIECTB JIAHO B BHUJE PACTBOpPA C ONPEACIEHHOM MACCOBOM J0JEU PACTBOPEHHOTO
BEILIECTBA, MACCOBOW JTOJIM M MOJISIPHOW KOHLEHTpALMU BELIECTBA B PAcTBOPE, JOJIH
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKU BO3MOKHOTO.
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MexnpenMeTHbIE CBA3H.

Peanuzanus MexXnpeaMEeTHBIX CBSI3€H MPU M3YUSHUU OOIEl U HEOPraHU4eCKOn
xumuH B 11 Kjacce ocymiecTBisieTcs yepe3 UCOIb30BaHNE KaK 00X €CTeCTBEHHO-
HAay4YHBIX IIOHATHH, TaK W TOHATHM, IPUHATBIX B OTAEIBHBIX IIpEAMETaX
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC TOHATHUS: SIBICHUE, HAy4YHBIM (akT, TUMoTe3a,
TEOpusi, 3aKOH, aHaju3, CHHTE3, KiIacCUpUKalusi, MEPUOAUYHOCTh, HAOIIOJCHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®dusnka: Marepus, MUKPOMHUP, MAKPOMHUP, aTOM, DJIEKTPOH, IPOTOH, HEUTPOH,
VOH, M30TONBI, PAIMOAKTHBHOCTb, MOJIEKYJIA, SJHEPIreTUUYECKUI YPOBEHb, BELIECTBO,
Ten0, OOBEM, arperaTHoe COCTOSHUE BEIIECTBA, WJICATBHBIM Ta3, (U3HUECKHUE
BEJIMYUHBI, EAUHULBI U3MEPEHUS], CKOPOCTh, SJHEPTUS, Macca.

buonorus: kineTka, opranusM, sKocucrema, ouocdepa, MeTabonIU3M, Makpo- U
MHUKPO3JIEMEHTBI, O€JKU, KHUPbI, YIJIEBOJAbI, HYKJIEHHOBBIE KHCIOTbHI, (PEPMEHTHI,
TOPMOHBI, KDyTOBOPOT BELIECTB U ITOTOK S3HEPIUHU B IKOCUCTEMAX.

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJBI, MOJE3HBIE HCKOINAEMbIE, TOIUIUBO,
peECypCHI.

TexHonorus: XUMHYECKasl NPOMBIILIEHHOCTb, METAJIYPrUs, CTPOUTEIbHBIC
MaTepHalbl, CEJIbCKOXO3WCTBEHHOE IPOM3BOJCTBO, MHINEBAas MPOMBIIIICHHOCTD,
(dapmaneBTUYECKasl MPOMBIIUIEHHOCTh, MPOU3BOJICTBO KOCMETHYECKUX MPENapaTos,
MPOU3BOJICTBO KOHCTPYKLUMOHHBIX MAaTEpPHAJIOB, AJIEKTPOHHAS MPOMBILIIEHHOCTD,
HAHOTEXHOJIOTUH.
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IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110 XNMHNHA
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-IESITENBHOCTHBIM IOAXOAOM B CTPYKTYypeE
JMYHOCTHBIX PE3YJbTaTOB OCBOCHHS MNpeameTa «XUMHUsS» Ha YpPOBHE CpPEIHETO
oOmiero  oOpa3oBaHUs  BBIJCJICHBI  CIEIYIOLUIME COCTaBIIAIONIME: OCO3HAHUE
OOyJaroONMMHUCSI  POCCHUUCKONW TPaXKTAHCKOW  HAEHTUYHOCTH, TOTOBHOCTH K
CaMOpPAa3BUTHUIO, CAMOCTOSITEIBHOCTH M CAMOONPEAECICHNUIO; HAJWYWE€ MOTHUBALIMU K
OOy4eHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIMXCA PYKOBOACTBOBATHCS
OPUHATBIMH B OOIIECTBE TNpaBWIAMH M HOPMaMU TIOBEACHHS; HaJIM4UE
MIPABOCO3HAHUS, IKOJIOTUYECKON KYyJIbTYphI; CIOCOOHOCTh CTaBUTH 1€ U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIndHOCTHBIE  pe3ynbTaTbl OCBOCHUS IpeaMeTa «XUMHS»  OTPAXKAIOT
chOpPMHPOBAHHOCTh ONBITA IO3HABATEIBHOM M TMPAKTUYECKON JESATEIHHOCTU
oOy4Jaronuxcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON JESTEIHHOCTH.

JIn4HOCTHBIE  pe3ynbTaTbl OCBOCHUS TMpeaMeTa «XUMHS»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh OMbBITA IIO3HABATEIBHOW M NPAKTUUYECKON JEATEIIbHOCTH
oOydJaronmxcst B Ipollecce peanu3anud o0pa3oBaTeNbHON NEATENbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUSI OOYYaIOIIMMUCA CBOMX KOHCTUTYLIMOHHBIX IMpaB U 00sS3aHHOCTEH,
YBQ)XEHUSI K 3aKOHY W IPABOIOPSAJIKY;

MPEJICTABJICHUS! O COLUMAIBHBIX HOPMax M MPaBUJIAX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NIESITEIHHOCTH MPHU CO3JaHUM YUEOHBIX
MIPOEKTOB, PEIICHUH YU4E€OHBIX U MO3HABATEJbHBIX 3a/1a4, BHIMOJHEHUH XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMAaTh ¥ TPUHUMATh MOTHBBI, HAMEPEHHSs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YUYCOHON ACITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOIICHWSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OTE€UYECTBEHHON XMMUH;

YBOXEHUSI K TMPOIECCY TBOPYECTBA B 00JIACTM TEOPUM U MPAKTUUECKOTO
MPUJIOKEHUSI XUMHHM, OCO3HAHUS TOrO, YTO JAaHHbIE HAyKU €CThb pe3yJbTar
JUTUTEIbHBIX ~ HAOMIOACHUM,  KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  TMOHCKOB,
MMOCTOSIHHOTO TPYJia YYEHBIX U MTPAKTUKOB;

VMHTEPECA U MO3HABATEIBHBIX MOTHBOB B MOJYYEHHHU U MOCIEAYIOIIEM aHAIIA3E
nH(OPMAITUH O TIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHMUM;
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3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUSI;

CIIOCOOHOCTH OIIEHWBATH CUTYyaIluH, CBSI3AHHBIC C XUMHUYCCKUMU SBJICHUSMU, U
MIPUHAMATh OCO3HAHHBIE PELICHUS, OPHEHTUPYSICh HA MOpPaJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHHMBATh CBOE IMOBEICHHE M TOCTYNKHA CBOMX TOBAPHUILEH C
MO3UIIMI HPABCTBEHHBIX M TMPABOBBIX HOPM U C YUYETOM OCO3HAHUS IMOCIEIACTBUM
MOCTYTKOB;

4) popMuUpOBaHUSA KYJbTYPbI 310POBbS:

NOHUMAaHUsl IEHHOCTEH 370poBOTO MW  Oe3omacHoro oOpa3a KHU3HU,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (H3WYECKOMY U
MICUXUYECKOMY 37I0POBbIO;

cOONIO/IeHUs TpaBwi Oe30macHOro oOpalieHusi ¢ BeleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOMN AEATEIbHOCTH;

MOHMMAHUSl [IEHHOCTHM TMPaBWI HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TOCIEICTBUN W HEMPUATHUS BPEAHBIX MPHUBBIYEK (YyMOTPEOJICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKAaTUBHOMN KOMIIETEHTHOCTHU B y4eOHO-UCCIEA0BATEIHLCKOU
NEATEeIIbBHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUYECKON U IPYTUX BUJIAX JEATECIbHOCTH,

YCTaHOBKHM Ha aKTUBHOE y4acTHE B PEUICHUU MPAKTUUECKUX 3a7a4 COIMAIbHON
HaIpaBJICHHOCTHU (B paMKax CBOETO KJIACCa, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPOQPECCU pazIuyHOro poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS TIPEAMETHBIX 3HAHUM TI0 XUMHUH;

YBOKEHHUS K TPYAY, JIOJAM TpyJa U pe3yiabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY  HHIMBHIYaJIbHOM  TPACKTOPUU
oOpazoBanus, Oyayiei npodeccuu U peann3anuu COOCTBEHHBIX )KU3HEHHBIX IJIAHOB
C Y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEW K XWMHH, HHTEPECOB U
noTpeObHOCTEH 00111eCTBa;

6) 3K0JI0rN4eCKOro BOCIIMTAHUSA:

HKOJIOTHYECKH I1E€JIECOO00Pa3HOTO OTHONIICHUS K TMPHUPOJE KaK HCTOYHUKY
CYIIIECTBOBAHMS )KM3HH Ha 3€MIIE;

MOHMMAaHUSl TJ00aJILHOTO XapakTepa »SKOJIOTHYECKUX MpOoOIeM, BIIMSHUS
HKOHOMMYECKHUX TMPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM CpeIbl;

OCO3HAHUSI HEOOXOAMMOCTH MCIOJIb30BAHUS JOCTHXKCHUN XUMUU ISl PEIICHUS
BOIIPOCOB PAIMOHAIBLHOTO MPUPOIONIOIB30BAHUS;

AKTUBHOTO HEINPUATUSA JECUCTBHUM, MPUHOCAIINUX BPEl OKPYKAKOUIEH MPUPOTHON
cpele, yMEHHUsi IPOrHO3UPOBATh HEOJArONPHUSATHBIE 3KOJIOTMUYECKHE TMOCIEACTBUSA
MPEANPUHUMAEMBIX JEHCTBUI U IPEAOTBPALLATH UX;
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HaJu4yusl Pa3BUTOTO HKOJOTHMYECKOTO MBIIUICHUS, DKOJOTUYECKON KYyJIbTYpHI,
OMbITA JEATEIIBHOCTH SKOJIOTMYECKON HAMPaBICHHOCTH, YMEHHSI PYKOBOJICTBOBATHCS
MMH B MO3HABATEIbHOW, KOMMYHUKATUBHOW U COLIMAIILHOM MPAKTUKE, CIIOCOOHOCTH
Y YMEHHS aKTUBHO MPOTUBOCTOSITH UACOJIOTUN XeMOPOoOuUH;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

MOHMMAHUSl CHEUU(PUKM XUMHM KaK HayKd, OCO3HaHMs €€ poiau B
GbOpMHpPOBAaHUU PAIIMOHAIBLHOTO HAYYHOTO MBILIUICHUS, CO3/IaHUU IEJIOCTHOTO
MpeacTaBlieHuss 00 OKpyXKalollleM MHUpPE KaK O €IWHCTBE NPUPOJbl U 4YelIOBEKa, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH ¥ PEIICHHH TPOoOJIeM COXpaHEHUS
MPUPOITHOTO PAaBHOBECHS,

yOEXKIEHHOCTH B 0COO0M 3HAYMMOCTH XMUMUH JIJIi COBPEMEHHOMN IUBUIM3AIIUU:
B €€ T'YMaHHUCTUYECKON HANpPABJICHHOCTH M BaXHOW POJU B CO3JaHUHM HOBOM 0a3bl
MaTepHabHOU KYJIbTYPhI, B PEHICHUU TJI00aTbHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHUS
YEJIOBEUYECTBA — CBIPEBOM, DHEPreTUUYECKOM, TNHUINEBOM M  3KOJOTHYECKOU
0€30MMacHOCTH, B PA3BUTUHM MEIUILIUHBI, O0ECIICUCHUH YCIOBUHN YCIEIIHOTO TpyJa U
HKOJIOTHYECKU KOM(OPTHOM KU3HU KAXKIOTO WiIeHa 00IIeCTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHMMAaHUS CYUIHOCTH  METOJOB
MO3HAHUS, HUCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIb30BATh
MoJlyyaeMble 3HAHUS JJISI aHadu3a U OOBSACHEHUS SIBJICHUW OKPYXKAIOIIETO MHUpa U
MPOUCXOAIIUX B HEM MU3MEHEHUU, YMEHUs JenaTh 00OCHOBAHHbBIC 3aKIIOUCHHS HA
OCHOBE Hay4HBIX (PAKTOB M MUMEIOIINXCS JAHHBIX C IEJIbIO MOTYUYEHHUs JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH ~ CaMOCTOSITEJIbBHO ~HCIOJIb30BaTh XMMHWYECKUE 3HAHUS IS
pelieHus npooyieM B pealbHbIX )KU3HCHHBIX CUTYAIUAX;

MHTEpeca K NO3HAHUIO, UCCIIEN0BATEIbCKOMN NI TEIbHOCTH;

TOTOBHOCTH U  CIOCOOHOCTM K  HENpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHWI0, K aKTUBHOMY I[IOJIyYCHUIO HOBBIX 3HAHUW 10 XUMUU B
COOTBETCTBHH C )KM3HCHHBIMH OTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSIM TpyJAa B pas3iiMyHbIX cdepax npodeccuoHanbHOU
JEATEeIIbHOCTH.

METAINIPEIAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yibTaTbl OCBOEHHUS MPOTpPaMMBbl 10 XMMHUU Ha YpOBHE
CpeaHero oo1ero 0opa3oBaHUs BKIIFOYAIOT:

3HAYMMBbIE ISt dbopmupoBaHUs MHUPOBO33PEHUS oOyyJaroumxcs
MEXIUCHUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAay4YHbIE MOHSITHS, OTpa)KaroIue
LEJIOCTHOCTh HAy4YHOM KapTHMHBI MHUpa M CHEHU(PHUKY METOAOB TMO3HAHMUA,

20



UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPTHUs, SIBICHHE,
IPOLECC, CUCTEMA, HAy4YHbIM (DAaKT, MPHUHILIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCCleA0BaHNe, HAOTIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHUE);

yHUBEpCalbHble y4yeOHbIE IeHCTBUA (IMO3HABATENIbHBbIC, KOMMYHUKATHUBHBIC,
peryJisiTUBHbIE), obecnieunBarone GopmMupoBanre (QyHKIIMOHAIBHON T'PaMOTHOCTH
Y COLIMAJIBHOM KOMITETEHLIUH 00YYaroInXCsl;

CHIOCOOHOCTH 00YYAIOIIMXCSI UCIOIB30BAaTh OCBOCHHBIE MEXIUCIUILTMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHHMS WU  yHUBEpPCAIbHbIE  ydeOHblE  JEHCTBHUA B
MTO3HABATEJIbHON U COLMAIIBHON MPAKTUKE.

MertanpenMeTHbIE  PE3YIbTAThl  OTPaXalOT OBJAJACHUE YHHUBEPCAJIbHBIMU
y4eOHBIMHU TT03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJSITHBHBIMH ICHCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeicTBUSI:

CaMOCTOSITEJILHO dbopmyIHpoBaTh u aKTyaJlu3upoBaTh npobiiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAcisATh I1IeJIU JACATEIIBHOCTH, 3ajJlaBasg IapaMeTphl W KPUTEPUM HUX
JIOCTUXKEHHSI, COOTHOCUTD PE3YJIbTAThl ACATCILHOCTH C MOCTABJICHHBIMU LICJISIMU;

UCIIOJB30BaTh IPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIILUICHHUS:
BBIJICTISITh XapaKTEpHbIC NPU3HAKK TOHSITUH U YCTaHABIWMBATH WX B3aHMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHUSL NJI1 OOBSACHEHUS OTIEIbHBIX (DAKTOB U
SIBJICHUM;

BBIOMpATh OCHOBAHUS U KPUTEPHH TSI KJIaCCU(UKAITUN BEIIECTB U XUMHYECKUX
peaKkuui;

yCTaHABJIMBATh  MPUYMHHO-CJICJACTBEHHBIC CBA3M  MEXKAY  HU3y4aeMbIMU
SIBJICHUSIMU,

CTPOHUTH JIOTHYECKHE pacCyXJeHus (MHIYKTUBHBIC, JACAYKTUBHBIC, IO
aQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUHST B paccMaTpUBaEMbIX
SABJICHUAX, (POPMYJIMPOBATH BHIBOBI U 3aKJIIOUCHUS;

MPUMEHSTh B MPOIIECCE TMO3HAHUS HCMOJIB3YyeMblE B XHMHHM CHMBOJIMUECKHE
(3HAKOBBIC) MOJIEIIH, MPEOOPA30BHIBATh MOJICIbHBIC MPEICTABICHUS — XUMHUYCCKHUI
3HaK (CUMBOJ) 3JIEMEHTa, XUMUYecKas GopMyra, YypaBHCHUE XUMUUECKON PEaKINH —
NPy pelIeHUH Y4YeOHBIX I[I03HABATEJbHBIX M MPAKTUUECKUX 3a7a4, HPUMEHATH
Ha3BaHHBIC MOJICTbHbIC TPEJCTABICHUS JJISI BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbIe HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJIaJICTh OCHOBAaMH METOJIOB HAy4YHOTO IMO3HAHUSA BEIIECTB UM XHUMHYECKUX
peaKLui;

dbopMyIMpOBaTh 1IEIH U 3a/1a4d UCCIIEAOBAHMS, UCIIOJIH30BATh ITOCTABIICHHBIC U
CaMOCTOATENHEHO C(HOPMYJIUPOBAHHBIC BOMPOCHI B KAYE€CTBE MHCTPYMEHTA TO3HAHUS
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U OCHOBbl i (OpMHUpPOBAHUS TMIOTE3bl IO MPOBEPKE IMPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJIECHUN;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IJIJAHUPOBAHUS M MPOBEIACHUS
YUYEHUYECKUX JKCIEPHMEHTOB, COBEPIIEHCTBOBATH YMEHHUS HAONIONaTh 3a XOJOM
polecca, CaMOCTOATEIbHO IPOTHO3UPOBATH €ro pe3ysbTaT, (OpMYJIHPOBATH
00O0OIIEHNsS] U BBIBOJIBI OTHOCHUTEIHHO JOCTOBEPHOCTH PE3YJIbTATOB HMCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAHHON paboTe;

npuoOpeTaTh  OMNBIT  YYEHUYECKOM  HUCCIENOBATENbCKOW M IPOEKTHOU
JESTEIIbHOCTH, TPOSBIATh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITENIBHOMY ITOMCKY
METO/IOB pEUICHUS IPaKTUYECKUX 3aJ1ad, NPUMEHEHUIO pPa3jIu4HbIX METOJ0OB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPUEHTHPOBATbCSI B  Pa3IMYHBIX HCTOYHMKaX HHGpopManuu (Hay4yHO-
HOIYJISIpHAs JTUTEpaTypa XUMUYECKOTO COJEpKaHUs, CIIPABOYHbIE TOCOOUS, PECYPChI
WuTepHera), aHanmu3upoBaTb HMHMOpPMAIMIO  pPa3IMYHBIX BUJOB U (opM
MPEICTABIICHUS, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

(GbopMyIUpOBaTh 3alpOChl U MPUMEHATH PA3JIMYHBIE METOJbI NPH MOUCKE U
orbope uHpopManuu, HEOOXOAMMOM JJii  BBIIOJHEHUS Y4YeOHBIX  3a4ay
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HKCIOJb30BaHUA HWH(OPMAIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTUIA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENLHO BBIOMPATh ONTUMANIbHYIO (OpMY Mpe/icTaBleHus: HH(popManuu
(cxemsl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HaY4YHBIN SI3bIK B KAUECTBE CPEACTBA MPHU padOTe C XUMUUYECKOU
uH(popManuen: NPUMEHITh MEXIpeaMeTHble ((U3MYEeCKue M MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, (JOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIATHOCTH.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe 1eCTBHA:

3aJ1aBaTh BOIMPOCHKI O CYIIECTBY 00CYK/1aeMOU TEMBI B X0/ JUAIOTa U/ WIH
JIMCKYCCHUH, BBICKA3bIBATh UIeH, (OPMYJIUPOBATH CBOU MPEIJIOKEHUS OTHOCUTEILHO
BBITIOJTHEHHUS MPEJIJIOKEHHOM 3a/1auu;

BBICTYIIaTh C MPE3EHTALMEN pEe3yNbTaTOB ITO3HABATEIBHOM JEATEIbHOCTH,
ITOJIYYEHHBIX CAMOCTOSITEIbHO WJIK COBMECTHO CO CBEPCTHUKAMHU IPHU BBINOJHEHHUU
XUMHUYECKOTO 3KCIEpUMEHTa, MPAaKTHYECKOH paboThl MO HCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEILECTB, peaJu3aluu yueOHOro MpoeKTa, U (pOopMyIHUpOBaTH BBIBOJIBI 110
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pe3ysbTaTaM MPOBEAEHHBIX HMCCICIOBAHUN MyTEM COIJIAaCOBAHUS MO3UIMHA B XOC
o0CYyXIeHHsI 1 0OMEHa MHEHUSIMU.

PerynsiTuBHbIE YHMBeEpPCAJbHbIE YYeOHbIE NeiCTBUSA:

CaMOCTOATENIbHO IUIAHUPOBaTh M OCYLIECTBISATH CBOK IO3HABATEIbHYIO
NEATEIIbHOCTh, ONpeneNsass €€ LeNMd M 3aJa4d, KOHTPOJIHUPOBATH U 10 MEPE
HEOOXOJMMOCTH KOPPEKTHUPOBATh IMpEAJIaraeMblii  aNropuT™M JEUCTBUH  mpu
BBIMIOJTHEHHH YYE€OHBIX M HCCIEAOBAaTENbCKUX 3a/ad, BbIOMpaTh Hambosee
3¢ (GEeKTUBHBI CIMOCOO WX pElIeHUS ¢ YYETOM TMOMYYeHHs HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYILECTBJISITh CAaMOKOHTPOJIb JICSITEIbHOCTH Ha OCHOBE CaMOaHaIW3a |
CaMOOILICHKH.

INPE/IMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yJbTaThl OCBOCHHS IMPOTPaMMbI MO XMUMHHU Ha YIIyOJaE€HHOM
YPOBHE Ha YpOBHE CpeAHero oliero oOpa3oBaHUs BKIIOYAIOT crielupUUecKue s
y4eOHOro mpeamera «XuMUsD Hay4dHbIC 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUN IO
OCBOCHHUIO, MHTEPIPETAIlMU M IPE0oOpa30BaHUIO 3HAHWUM, BHUIBI ACATEILHOCTH IO
MOJTYYCHUIO HOBOTO 3HAHUSA W TIPUMCHECHHWIO 3HAHWW B Pa3IMYHBIX YUEOHBIX
CUTyallMsX, a TAaKXKE€ B PEaJbHBIX >KU3HCHHBIX CUTYallUsX, CBSI3aHHBIX C XUMHeil. B
porpaMMe Mo XUMHH MPEJAMETHBIE Pe3yJIbTaThl MPEICTABICHBI 10 T0J1aM U3yUYEHUSI.

10 KJIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca « OpraHuueckasi XuMush» OTpa)xaroT:

c(hOpMUPOBAHHOCTh MPEACTABICHUM: O MECT€ W 3HAYECHUH OPTraHUYECKOM
XUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ poJIM B OOCCIICUYEHUH YCTOWYHMBOTO
Pa3BUTHS YEJIOBEUYECTBA B PEIICHUM IMPOOJIEM 3KOJIOTHYCCKON, DHEPTETHUYECCKONH M
MUIIEBOM OE301MaCHOCTH, B PA3BUTHU MEAMIIMHBI, CO3JIaHMH HOBBIX MaTEPHAJIOB,
HOBBIX UCTOYHUKOB DHEPTHH, B 00ECIICUCHUH PAIMOHATIBLHOTO MPUPOIOTOIb30BaAHNUS,
B (opMHpOBaHMM MHUPOBO33PEHUST W OOIIEH KyJbTYphl YEJIOBEKa, a TaKKe
HKOJIOTUYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO M IPUPOTHOM CPElIe;

BJIaJICHUE CHUCTEMOH XHMHUYECKHX 3HAHUMH, KOTOpas BKJIFOYAET:
OCHOBOTIOJIAraloIINe MOHITUS — XUMHUYECKUM DJIEMEHT, aToOM, SIIPO U AJICKTPOHHAS
oboyouka aroma, S-, P-, d-aTOMHBIC OpOWMTAIM, OCHOBHOE MW BO30YKIECHHOE
COCTOSIHUSI ~aToma, THOpUAM3alMs aTOMHBIX oOpOuTanged, HOH, MOJIEKYJa,
BAJICHTHOCTh, DJIEKTPOOTPUIIATEIIBHOCTh, CTENEHb OKHCIICHHUS, XMMHYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00BEM, yTIEPOIHBIN CKeneT, (PyHKIIMOHATbHAS
IpyIna, pajaukaj, CTPYKTypHbie GopMynbl  (pa3BEPHYThIE, COKpaIIEHHBIE,

CKEJIETHBIE), HM30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHAs (reoMeTpuyecKas,
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ONTHUYECKAs ), U30OMEPDI, TOMOJIOTHYECKUI Psifl, TOMOJIOTH, YTJI€BOIOPOIbI, KUCIOPOI-
U a30TCOJAEpALIUE OPraHUYECKUE COEAMHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIMHEHHUS; TEOPUH, 3aKOHBI (IEPUOJUUYECKUI 3aKOH
. . MeHnneneeBa, Teopus CTpOCHHMS opraHumdeckux BemectB A. M. bytieposa,
3aKOH COXPAHEHUSI MACCHI BEIIECTB, 3aKOH COXPAHEHHUS U MTPEBPALICHUS SHEPTUH PH
XUMHUUYECKUX  PEaKlMsiX), 3aKOHOMEPHOCTH, CHMBOJIMYECKUM S3bIK  XHMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIME B OCHOBE IMOHMMAHUS TMPUYMHHOCTU H
CUCTEMHOCTH XHMHUYECKHUX SIBJICHUW;, TPEACTABICHUS O MEXaHU3MaX XHUMHUYECKHUX
peaKuui, TEpMOJMHAMUYECKAX U KHHETHYECKUX 3aKOHOMEPHOCTSX UX MPOTEKAHUS,
O B3aMMHOM BJIUSIHUM aTOMOB M TPYIIl aTOMOB B MOJIEKYyJiax (MHIYKTUBHBIN U
Me3oMepHbI 3 dexTsr, opuentantsl | u Il pona); daxTomormueckue cBeneHUS O
CBOMCTBax, COCTaBe, IOJYyYEHHH U OE€30MACHOM HCIOJIb30BAaHUU BAXHEHIINX
OpPraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOW JEATETLHOCTH 4YeJIOBEKa, OOIIMX
HAy4YHBIX TPUHIUNAX XHUMHYECKOTO TMPOM3BOJICTBA (HAa MpUMEPE MPOU3BOJICTBA
MeTaHoJIa, IepepadoTKu HeTH);

c(hOpMUPOBAHHOCTh YMEHUMW: BBISBIISITH XapaKTEpHbIC MPU3HAKU TOHSTHUH,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HCIOJIL30BaTh COOTBETCTBYIOIIUE TMOHSTHUS TPHU
OMMCAHUU COCTaBa, CTPOEHHUS U CBOMCTB OPTaHUYECKUX COEIUHEHHIA;

c(hOpMHUPOBAHHOCTH YMEHMUIA:

UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY [JISl COCTAaBJICHHUS MOJIEKYJISIPHBIX WU
CTPYKTYPHBIX (pPa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (HOPMYJT OpraHUYECKUX
BEILECTB;

COCTaBIISAITh YPABHEHUSI XUMHUYECKUX PEAKIMH U PACKPBIBATh MX CYIIHOCTH:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIbHBIX peakui MOCPEICTBOM COCTaBJICHUS
AIIEKTPOHHOTO OajaHca »dTUX peaklMil, peakuuid MOHHOTO OOMEeHa MyTEéM
COCTaBJICHUSI MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHCHUM;

M3TOTaBIIMBATh MOJIENIM MOJIEKYJI OPraHUYECKUX BEIIECTB JJIsl MILTIOCTPALIMU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpPMHPOBAHHOCTh YMEHUMN: YCTAaHABIMBATh NPUHAMJICKHOCTh HN3YUCHHBIX
OpraHMYEeCKUX BEIIECTB MO MX COCTaBy M CTPOCHUIO K OMNpeAeaEHHOMY
KJaccy/Tpynne COeAWMHEHWH, JaBaTh MM Ha3BaHUS [0 CHUCTEMATHUYECKOU
Homenkiatype (IUPAC) u mpuBOAWTH TpUBHAIBHBIE HA3BaHUSA [JISI OTACIBHBIX
MPEACTABUTENIE OPraHMYECKUX BEUIECTB (ITWJIEH, AllETHIEH, TOJYOJ, TJIUIEPHH,
TWICHIJIMKONb, (eHod, Gdopmanbaerus, aueraibleru, aleToH, MypaBbUHAA
KHCJIOTa, YKCYCHasi KHUCIOTa, CTEAPUHOBAs, OJEHMHOBAs, MAJIbMUTHHOBAS KHUCIOTHI,
INIMLWH, aJlaHWH, MalbTo3a, (PYKTO3a, aHWJIWH, TWBUHWII, HW3OMPEH, XJOPOIPEH,
CTUPOJI U JPYTHUE);

chOPMHPOBAHHOCThL yYMEHHUSI OMPENEISITh BUJ XUMHYECKOM CBS3M B
OpraHUYeCKUX COCAMHEHUSX (KOBAJIGHTHAss W MOHHAs CBsI3b, G- W T-CBS3b,
BOJIOPOJIHAS CBSI3b);
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C()OPMUPOBAHHOCTb YMEHHUS IPUMEHATh IOJIOKEHUS TEOPUU CTPOCHUS
oprannyeckux BemecTB A. M. BytnepoBa nnsi oObsICHEHHS] 3aBUCHMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c()OpMUPOBAHHOCTh YMEHUI XapaKTEpU30BaATh COCTaB, CTPOEHUE, (PU3HUECKUE
U XUMHYECKHME CBOWCTBA THUIIMYHBIX IIPEACTABUTEIIEH pa3IMYHBIX KJIACCOB
OpPraHWYECKUX BEHIECTB: AJIKAHOB, LIUKJIOAIKAHOB, AJIKECHOB, AJIKAAUEHOB, AJIKWHOB,
apOMaTUYECKHX YTJEBOAOPOJIOB, CIHUPTOB, AaJbJIETUAOB, KETOHOB, KapOOHOBBIX
KHUCTIOT, TPOCTBIX M CIOXKHBIX 3(QHUPOB, XKUPOB, HUTPOCOCAMHEHUA U aMHHOB,
AMUHOKHCIIOT, O€JIKOB, yII€BOIOB (MOHO-, JU- U MOJINCAXAPUAOB), HIUTFOCTPUPOBATH
IFEHETUYECKYIO CBA3b MEXIY HUMM YPaBHEHUSAMU COOTBETCTBYIOIIUX XUMHUYECKUX
peaxIuii ¢ UCMOJIb30BaHUEM CTPYKTYPHBIX (DOPMYII;

c(OPMHPOBAHHOCTh YMEHHUS MOJATBEPXKAATh HA KOHKPETHBIX MpPUMEpPAX
XapakTep 3aBUCUMOCTU PEAKIIMOHHOM CIIOCOOHOCTU OPraHUYECKUX COEAMHEHUN OT
KpPaTHOCTHU U TUIA KOBAJIEHTHOM CBs3U (G- U T-CBSA3M), B3aUMHOIO BJIMSHUS aTOMOB U
I'PYIII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEpHU30BaTh HCTOYHUKU YTIEBOJOPOIHOTO
ChIpbs (HE(PTh, IPUPOAHBIN T'a3, YIOJb), CIIOCOOBI €ro NepepadOTKU U MPAKTUYECKOE
IPUMEHEHUE POAYKTOB IIepepaboTKu;

C()OPMUPOBAHHOCTb BIJIAJICHUS CHUCTEMOW 3HAHUM O €CTECTBEHHO-HAYYHbIX
METO/aX MO3HaHUS — HAOJIOJIEHWH, U3MEPEHUH, MOJACIUPOBAHUU, SKCIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(OpPMHPOBAHHOCTh YMEHUSI MPUMEHSATH OCHOBHBIE ONEpPALUUd MbBICIUTEIbHON
NeSTEIbHOCTH — aHallu3 W CHUHTE3, CpaBHEHHUE, 000O0IIeHHEe, CUCTEeMAaTHU3allHIo,
BBISIBJICHUE IIPUYUHHO-CJICACTBEHHBIX CBS3€H — I M3Yy4YEHMsS] CBOWCTB BEILECTB U
XAMHUYECKUX PEAKIUN;

c(OPMHPOBAHHOCTh YMEHMI: BBISBIATh B3aMMOCBS3b XMMUYECKUX 3HAHHUU C
MOHATHUSAMU U TPEACTABICHUAMHU JPYTMX €CTECTBEHHO-HAYYHBIX IMPEAMETOB IS
0osee OCO3HAHHOTO TOHMMAHHS CYIIHOCTH MAaTE€pHAIbHOTO €IMHCTBA MUpA,
UCIIOJIb30BaTh CHCTEMHBIE 3HAaHUS IO OPraHUYECKOM XUMHM i OOBSICHEHUS U
IIPOTHO3UPOBAHUS ABICHUMN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO IIPUPOAY;

c(OpPMHPOBAHHOCTh YMEHUH: MPOBOJAUTH PACUYETHI MO XUMUYECKUM (opMysiam
U YpaBHEHUSM XHMHUYECKUX pEaKUUH C HCIOIb30BAaHUEM (PU3NUECKUX BEITUYUH
(Macca, 00BEM Tra3oB, KOJMYECTBO BEILIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHUYECKOH (OpMyJibl
BEILIECTBA [0 W3BECTHBIM MACCOBBIM JIOJSIM XHMHYECKHUX 3JIEMEHTOB, MPOIYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AHATM3UPOBATh U OLIEHUBATH C
MO3UIINN SKOJIOTUYECKON O€30MaCHOCTH MOCIEACTBUS OBITOBOM M TIPOU3BOICTBEHHON
NESTEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ mepepabOTKON BELIECTB, MCIIOIb30BATh
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MOJIyYeHHbIC 3HAHUSA MJIs MPUHATHUS T'PAMOTHBIX pEUIEHUH MpoOJeM B CUTYalMsX,
CBSI3aHHBIX C XUMHUEH;

c(OPMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENbHO IJIAHHUPOBATh M MPOBOAUTH
XUMUYECKUN OSKCIEpPUMEHT (MOJyuYeHHEe ¢ U3YYeHHE CBOMCTB OPTraHMYECKHUX
BCILIECTB, KAYECTBEHHBIE PEaKUUU YIIEBOJOPOJIOB Pa3MYHBIX KJIACCOB W
KHCIIOPOJCOJIEPKAIIUX OPraHMYECKUX BEUIECTB, PEUIEHUE HKCIIEPUMEHTAIBHBIX
3aJa4 10 PACIO3HABAHUIO OPraHMYECKHX BEIIECTB) C COOJIIOJIGHUEM TMPaBHII
Oe3zomacHOro oOpamieHus ¢ BellecTBaMd U JJAOOPATOPHBIM  00OPYIOBAHUEM,
dbopMynupoBaTh 1ENb MCCIENOBAHMS, TMPEJCTABIATh B pa3Iu4yHOd  Qopme
pe3yJIbTaThl SKCIEPUMEHTA, AaHAJIU3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(OpMUPOBAHHOCTH YMEHHIA:

coOJIto1aTh TMpaBWIa YKOJIOTUYECKHU 11€JIeCO00pa3HOTO MOBEACHUS B OBITY U
TPYJIOBOM JEATENBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0POBBS, OKPYKAIOLIEH
IIPUPOIHON Cpelbl U JOCTHKEHUS €€ yCTOWUNBOIO Pa3BUTHS;

OCO3HAaBaTh ONACHOCTh TOKCHUYECKOTO JECHCTBHS Ha JKUBBIE OpPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1JIK;

aHAJIM3UPOBaTh 11€J1€CO00PA3HOCTh IMPUMEHEHUS OPraHMYECKUX BEIIECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLIEHHS PUCK-TI0JIb34;

C()OPMUPOBAHHOCTh YMEHHUH: OCYIIECTBIATh IIEJICHANIPABICHHBIM IOUCK
XUMUYECKON MH(POpPMALIMM B PA3IUYHbIX HUCTOYHHMKAX (Hay4yHass M y4eOHO-Hay4dHas
JUTEpaTypa, CpeacTBa MaccoBoi MHpopmauuu, WHTEpHET U Apyrue), KpUTUUECKH
aHANIM3UPOBaTh XMMUYECKYI0 MH(pOpMAIHIO, IepepadaThiBaTh €€ U HUCIOJIb30BaATh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.

11 KIIACC

[IpeameTHbIe pe3ysbTaThl OCBOEHUS Kypca «O0mas U HeopraHudeckas XUuMUsD)
OTpaXkaror:

c()OPMUPOBAHHOCTh IMPEACTABICHUI: O MaTepualbHOM €JMHCTBE MHDA,
3aKOHOMEPHOCTSX M IM03HABAEMOCTH SIBJIEHUI MPUPOJIBI, O MECTE M 3HAYEHUN XUMHUHU
B CHUCTEME €CTECTBEHHBIX HayK M €€ poJii B 00ECIeUEeHUN YCTOWYMBOTO Pa3BUTHUSA, B
peleHur npodsieM 3KOJIOTMYECKOM, SHEPreTUUeCKOW U MUILEBOM O€30MacHOCTH, B
Pa3BUTUHU MEJIULIUHBI, CO3JJaHUN HOBBIX MAaTE€pPUAIOB, HOBBIX HCTOYHUKOB YHEPTUH, B
Oo0eCreYeHnn  palMOHAJbHOTO  TIPUPOJONOIB30BaHUS, B  (OPMUPOBAHUU
MHUPOBO33pEHUSI M OOLIeH KyJIbTyphl 4YeJOBEKa, a TaKXe OSKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOIHOM cpefe;

BJIAJCHUE  CHUCTEMOM  XMMHMYECKMX  3HAaHUW,  KOTOpas  BKIIIOYAET:
OCHOBOITOJIATAOIINE TOHATUS — XUMUYECKUI 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIbI,
9JIEKTPOHHast 00004YKa aroma, S-, P-, O-aToMHBIe OpOWTANM, OCHOBHOEC H
BO30Y>KIEHHOE COCTOSIHMSI aTroma, THOpUAM3alMs AaTOMHBIX oOpOuTaneil, HoH,
MOJIEKYJIA,  BAJEHTHOCTb,  AJIEKTPOOTPULIATENIBHOCTh,  CTENEHb  OKHUCIICHHUS,
XUMHUYECKass CBs3b (KOBaJeHTHasi, MOHHAsg, MeETaJuIMYecKas, BOJOpPOAHAs),
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KpUCTAJUIMYECKass pPEmETKAa, XUMHYECKas peakius, pacTBOP, DJIEKTPOJIUTHI,
HEDJIEKTPOJIUTBI,  DJEKTPOJIUTUYECKAass JUCCOLMALMs, CTENEHb JIHUCCOLHALNH,
BOJIOPOAHBIA TIOKa3aTeNlb, OKHUCIHUTEIb, BOCCTAHOBHUTEIb, TEIJIOBOM 3(deKT
XUMUYECKON PEaKIMU, CKOPOCTh XMMHUYECKON PEaKIMU, XUMHYECKOE PABHOBECHE;
TEOPUH U 3aKOHBI (TEOPHUsI DIEKTPOIUTUUECKON JTUCCOIHAIINY, IEPUOANYECKUIN 3aKOH
JA.N. MenneneeBa, 3aKOH COXPAHEHUS MACChl BELIECTB, 3aKOH COXPAHCHUS W
IIPEBPAILECHNAS] DHEPTUM IIPU XUMHUYECKUX PEAKIMAX, 3aKOH ITOCTOSHCTBA COCTaBa
BEILECTB, 3AaKOH JIEWCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUHN S3bIK
XUMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JICKAILUE B OCHOBE IMMOHUMAaHUs MPUYUHHOCTH
U CUCTEMHOCTH XMMHUYECKHMX SIBIICHHI; COBPEMEHHBIE MPEICTABICHUS O CTPOCHUH
BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIPHOM M HAJIMOJIEKYJSIPHOM YPOBHSIX;
IIPEACTABICHAS] O MEXaHM3MaX XUMHUYECKUX PpEaKUui, TEPMOJAMHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTAX MX IPOTEKaHUsA, O XUMHUYECKOM pPABHOBECHH,
pacTBOpax M JAUCIEPCHBIX cUCTEMaX; (DaKTOJIOTMUECKHE CBEICHHUS O CBOWCTBAX,
COCTaBe, IMOJIyYEHUU U 0€30IaCHOM HCIIOJIb30BAHMM Ba)KHEHUIIMX HEOPTraHMYECKHX
BEIIECTB B OBITY M NPAKTUYECKON JESATEIIbHOCTH YEJIOBEKa, OOLIMX HAayYHBIX
MIPUHLANIAX XUMHAYECKOTO ITPOU3BOJICTBA;

C()OPMUPOBAHHOCTb YMEHHUH: BBISBJIATH XapaKTEpHbIE NPU3HAKU MOHITHUM,
YCTaHaBJIMBAaTh HX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIUME IOHATHA IIPU
ONMCAaHNN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUM;

c(OPMHPOBAHHOCTh YMEHUSl HCIOJIb30BAaTh XUMUYECKYIO CHMBOJIUKY JUJIS
cocTaBieHHs  (GOpMyJ  BELWIECTB U  ypPaBHEHUH  XUMUYECKUX  PEaKLHUu,
cuctematudeckyto HoMmeHkinarypy (IUPAC) u TpuBmanbHble Ha3BaHUS OTIEIHHBIX
BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUS OINPEAENSITh BaJEHTHOCTb M CTENEHb OKUCIECHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHMSIX, BUJ XUMHUYECKON CBsI3U (KOBaJEHTHas,
VWOHHAs, METaJUINYecKas, BOJOPOJHAs), TUI  KPUCTAUIMYECKOW  PEIETKH
KOHKPETHOTO BEILIECTBA;

c(OpPMUPOBAHHOCTH YMEHUS OOBSICHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT BU/IA
XUMUYECKON CBSI3U M THUIA KPUCTALIMYECKON PEImETKHM, OOMEHHBIM U JTIOHOPHO-
aKLEITOPHBIA MEXaHU3Mbl 00Pa30BaHUSI KOBAJICHTHOM CBS3U;

c(OpPMUPOBAHHOCTh YMEHHUH: KJIacCU(UIIMPOBATh: HEOPTraHMYECKHE BEIIECTBA
[0 UX COCTaBy, XUMHUYECKHE PEAKIMH MO Pa3Iu4HbIM MPU3HAKAM (YHCIIy U COCTaBY
pearupyrommx BeLECTB, TEIJIOBOMY 3(PQPeKTy peakuuu, HU3MEHEHUIO0 CTereHeu
OKHUCJIEHHSI DJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO Karajau3zaropa U JpYyTue);
CaMOCTOATENbHO BHIOMPATh OCHOBAHMS U KPUTEPUU JJIs1 KIACCU(PUKALIMKI U3YYaeMbIX
BEILIECTB U XMMUYECKUX PEAKLUN;

c(OpMUPOBAHHOCTH YMEHUS PACKPBIBATh CMBICII Neproauieckoro 3akoHa /. U.
MenzeneeBa U I€MOHCTPUPOBATH €0 CUCTEMATU3UPYIOIIYIO0, OOBSICHUTEIbHYIO U
MPOTHOCTHYECKYIO QYHKIUU;
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c()OPMUPOBAHHOCTh YMEHHM: XapaKTepU30BaTh FJIEKTPOHHOE CTPOECHUE aTOMOB
YU MOHOB XMMHMYECKHX 3JIEMEHTOB NEPBOro—4eTBEPTOro nepuonos llepuoanueckoit
cucrembl J[.MI. Menneneesa, uUCNoONb3ys TOHATUS «IHEPIETUYECKUE YPOBHW»,
«IHEpPreTHYeCKHe MOIYPOBHM», «S-, P-, O-aToMHBIE OpOWTANM», «OCHOBHOE H
BO30YKIEHHOE SHEPreTUUYECKUE COCTOSIHMSI aToMa»; OOBSACHATh 3aKOHOMEPHOCTH
WU3MEHEHUS] CBOMCTB XMMHUYECKHX 3JIEMEHTOB M HMX COCJUHEHUH IO NEepHojgaM u
rpynmnam [lepuoanueckonn cucrems! . M. MenneneeBa, BaJeHTHbIE BO3MOXXHOCTHU
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX AJIEKTPOHHBIX 000JIOUEK;

chOpMHUPOBAHHOCTh ~ YMEHMM:  XapaKTepu30BaTh  (OMHUCHIBATH)  OOIIHE
XUMHUYECKUE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, IIOJTBEPKAATH CYILIECTBOBAHNUE
TEHETUYECKOM CBA3U MEXIY HEOPTAHMYECKMMU BEIIECTBAMH C TOMOILBIO YPaBHEHHIA
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

C()OPMUPOBAHHOCTb ~ YMEHHUS  pPacCKpblBaTh  CYIIHOCTb:  OKHUCJIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIM MOCPEACTBOM COCTAaBJICHUS 3JIEKTPOHHOIO OanaHca
TUX pEeaKUMW; pPEeaKkIuil HMOHHOrO oOMeHa MyTEM COCTABJIEHUS HX MOJHBIX U
COKpAILIEHHBIX VOHHBIX YPaBHEHMU; peakuun TUAPOJIN3A; peakun
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEPE T'MIPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHUS );

C()OPMUPOBAHHOCTb ~ YMEHUSI  OOBSCHATH 3aKOHOMEPHOCTU  IPOTEKAHUSA
XUMHUYECKUX PEAKUUHA C YYETOM HUX DHEPreTUYECKHUX XapaAKTEPHUCTHK, XapaKTep
U3MEHEHUS! CKOPOCTM XUMHUYECKOM peakiMu B 3aBUCUMOCTH OT Pa3IMYHBIX
(GakTOpoB, a TakKe XapaKTep CMEIICHUS XMMUYECKOIO PaBHOBECHUS MOJ BIUSHUEM
BHeIHUX Bo3aeicTBuid (mpunuun Jle [larense);

c(OpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh XUMUUECKUE PEAKIUH, JIeHKAIIHNE
B OCHOBE MPOMBIIIJICHHOTO TOJYYEHHUs] CEpPHON KUCIIOThI, aMMHaKa, OOII1e HayyHbIe
OPUHIUIOBL  XUMUYECKMX  TMPOM3BOJCTB;  LEJIECOOOPAa3HOCTb  MPUMEHEHUS
HEOPTraHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH M B OBITY C TOYKH 3pEHUs
COOTHOILIEHHSI PUCK-TIONB3A;

C()OPMUPOBAHHOCTh BJIAJICHUS] CUCTEMOM 3HAHUH O METoJaX Hay4YHOIOo
NO3HAHUsS SIBJICHUN MNpPUPOAbl — HAONIOAEHHE, HM3MEpPEHHE, MOJEINpPOBaHUE,
HKCIIEPUMEHT (peajbHbI M MBICICHHBIN), UCIOJb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHSTh 3T 3HAHUSI MIPU SKCIEPUMEHTAIIBHOM MCCIIEIOBAHUN BEUIECTB U
JUIs OOBSICHEHUSI XUMHUECKUX SBJICHUH, UMEIOLINX MECTO B MIPUPOJIE, MPAKTUUECKON
NEATEIbHOCTH YEJI0OBEKA U B TOBCEAHEBHOM KU3HU;

c(OpPMHPOBAHHOCTh YMEHHUS BBISBISATh B3aMMOCBSI3b XMMHYECKHUX 3HAHUU C
MNOHATUSMU U TIPEJCTABICHUSIMU JIPYTUX ECTECTBEHHO-HAYUYHBIX MPEIMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUAIBLHOTO €IMHCTBA MUPA;

c(OPMUPOBAHHOCTH YMEHHS MPOBOJUTH PACUETHI: C UCIIOJIb30BAHUEM MOHATUN
«MaccoBasl J0Js BEIIECTBA B PACTBOPE» M «MOJIIpHAs KOHLIEHTPALUS»; MAaCChl
BellecTBa WM O00BEMA raza MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WU
00BEMY OJIHOTO M3 YUACTBYIOIIMX B PEAKLIUU BELIECTB; TEIIOBOrO 3 (eKTa peakuuy;
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3HAUEHUS BOJOPOJHOTO MOKa3aTesis PacTBOPOB KHUCIOT M IIEJIOYEeH C U3BECTHOU
CTETIEHbIO JMCCOLMAlNK; Macchl (00BEMa, KONMYECTBA BEIIECTBA) MPOAYKTa
pEeaKklnH, €CIM OJHO U3 UCXOJHBIX BELIECTB JAHO B BUJE PacTBOpa C ONPEIEIEHHOM
MaccoBOM J0Jiel pacTBOPEHHOIO BEIIECTBA WM JIaHO B U30BITKE (MMEET MPUMECH);
JI0JIA BBIXO/Ia IPOJYKTA PEaKIUU; 00bEMHBIX OTHOIICHH ra3oB;

c(OpPMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENbHO IIJIAHHUPOBATh M MPOBOAUTH
XUMHYECKHUI SKCTIEpUMEHT (TIPOBEACHNUE pEaKlUii HOHHOTO OOMeHa, MOATBEPKICHHE
KAuEeCTBEHHOI'O0 COCTaBa HEOPTraHWYECKHUX BEIIECTB, ONPEIECICHUE CPEIbl PACTBOPOB
BEIIIECTB C TOMOIIBI0O MHAUKATOPOB, U3YUEHUE BIIUSHHS Pa3IUYHbIX (PaKTOPOB Ha
CKOPOCTb XMMHUYECKOM pPEaKIMu, PEIIeHHE SKCIEPUMEHTAbHBIX 3a7a4 [0 TeMaM
«Metamme» 1 «Hemeramib») ¢ cOOMIOEHUEM TPABMII OE30MIaCHOTO OOpAIICHUS C
BEIIECTBAMH W JaOOpaTOpHbIM  00OpyJIOBaHUMEM,  (OPMYJIHpPOBATH  IEJb
UCCIIEIOBaHMSI, MPEICTaBIATh B pa3IU4YHON (opMe pe3ynbTaTbl SKCIIEPUMEHTA,
aHaJIN3UPOBATh U OIICHUBATh UX JIOCTOBEPHOCTD;

c()OPMUPOBAHHOCTh YMEHUH: COOJIOJaTh MPaBHUJIA IMOJIb30BAHUS XUMHUYECKOU
NOoCy/Iol U JTabOpaTOpHBIM 00OpyJOBaHUEM, OOpalleHusi C BEIIECTBAMHU B
COOTBETCTBHH C HWHCTPYKIMSIMH TIO BBINOJHEHUIO JIA0OPATOPHBIX XUMHYECKHX
OIBITOB, 3KOJIOTMYECKH LEJIeCO00pa3HOro IMOBEACHUS B OBITY M TPYIAOBOH
JESATEIIBHOCTH B IIEJIIX COXPAHEHHUS CBOETrO 3JI0pOBbs, OKpYXaroulel npupogHon
Cpeosl H JOCTIDKEHHs €€ YCTOWYMBOTO Ppa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JCHCTBHUS HAa >KUBBIE OPTaHU3MBI OMPEACTIEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHUMas cMbIci nokazarens [1K;

C()OPMUPOBAHHOCTh YMEHHUH: OCYIIECTBIATh II€JICHANIPABICHHBIM IOUCK
XUMUYECKON MH(POpPMAIUU B PA3IUYHBIX UCTOYHHKAX (HAay4dHas W y4eOHO-Hay4dHas
JUTEpaTypa, CpeacTBa MaccoBor MHpopmanuu, WHTEpHET U Apyrue), KpUTUYECKH
aHAIIM3UPOBATh XMMHUYECKYI0 MH(OpMAIHIO, TIepepadbaTbiBaTh €€ U HCIOJIb30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a1aueii.

29



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoumnuectBo yacos
Ne HaumeHnoBaHue pa3aeioB U TeM DJIeKTpOHHbIe (LM (ppPOoBbIE)
Kourpoububle IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE PeCypcChl
padoThI padoThbI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOH XUMHUH
[Ipenmet opranuueckoit xumuu. Teopus

1.1 CTPOCHHS OPraHUYEeCKUX coequHeHni A. M 8 https//lesson.edu.ru/04/10

' P p A T https://resh.edu.ru/subject/29/10/

byrneposa

Hroro no pazneny 8

Pa3nea 2. Yraesogopoasl
21 IIpenenbHbie yIieBOAOPOABI — AJKAHBI, 5 https://lesson.edu.ru/04/10

' [UKJIOATKAHBI https://resh.edu.ru/subject/29/10/
59 HenpenenbHbie yrieBogopo/Ibl: aaKeHbI, 14 1 https://lesson.edu.ru/04/10

' aJIKaINCHBI, aJTKUHBI https://resh.edu.ru/subject/29/10/
23 A ( ) 8 https://lesson.edu.ru/04/10

' POMATHHCCKHE YIICBOROPOABT LapeHET https://resh.edu.ru/subject/29/10/
24 IIpupoaHbIE HCTOYHUKH YIJIEBOJOPOIAOB U UX 4 https://lesson.edu.ru/04/10

' nepepaboTka https://resh.edu.ru/subject/29/10/
25 L AT HIDOUABOLHLLE VIICE s 4 1 https://lesson.edu.ru/04/10

' OTCHIPONSBONTHIC YIICBOAOPOAO https://resh.edu.ru/subject/29/10/

Hroro no paszneny 35

Paznen 3. Kuciopoacoaepxaimiue oprannyeckue coeIuHeHust
3.1 Cnuprel. ®enon 11 1 https://lesson.edu.ru/04/10
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https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10

KapOoHunbHbIE COeAMHEHUS: aTbICTHIBI 1

https://resh.edu.ru/subject/29/10/

https://lesson.edu.ru/04/10

3.2 keToHbl. KapOoHoBbIe KUCT0THL. ClI0KHBIC 21 https://resh.edu.ru/subject/29/10/
a¢upsl. Kupbr
33 Vine 9 https://lesson.edu.ru/04/10
' HICBOAH https://resh.edu.ru/subject/29/10/
Hroro no pazneny 41
Pasnen 4. AzoTconepxaiye opraHudeckue coelMHeHus
https://lesson.edu.ru/04/10
41 AMIHEL AMHHOKHCIOTS. bekit 12 https://resh.edu.ru/subject/29/10/
Hroro no pazneny 12
Paszgea S. BbicokoMoOJIeKYJ/IsIpHbIE COeIMHEHUS
5.1 BrICOKOMOIEKYJISIpHBIE COSTUHEHHS 6 hitps://lesson.edut.rL/04/10
' TIeKY AP A https://resh.edu.ru/subject/29/10/
Hroro mo pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
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https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/

11 KIIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

duekTpoHHbIe (LM (pPOBbHIE)

Ne i/m Konrpoabnsie IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue atoma. [lepnoandeckuii 3aKoH
1.1 u [lepuoandeckas cucreMa XUMUYECKAX 9 https://lesson.edu.u/04/10
' PHO https://resh.edu.ru/subject/29/10/
anemenToB /I. 1. Menaeneera
19 Crtpoenue BemiecTBa. MHOrooOpasue 11 1 https://lesson.edu.ru/04/10
' BEIIECTB https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
13 N 19 1 3 https://resh.edu.ru/subject/29/10/
Hroro no paszneny 39
Pa3nen 2. Heoprannueckasi Xumust
https://lesson.edu.ru/04/10
2.1 Hemeranbt 31 1 3 https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
2.2 Meranbt 23 1 2 https://resh.edu.ru/subject/29/10/
Hroro no pazaeny 54
Pa3gen 3. XuMus u :Ku3HbL
31 MeTtop! TO3HAHUS B XUMHH. XUMHUS U 9 https://lesson.edu.ru/04/10
' JKA3Hb https://resh.edu.ru/subject/29/10/
Hroro mo pazneny 9
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https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/
https://lesson.edu.ru/04/10
https://resh.edu.ru/subject/29/10/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumusi, 10 xmace/ I'abpuensa O.C.
Xumus, 11 knacc/ IN'abpuensn O.C., Octpoymon W.I'., Cnaakos C.A., JIEBkuH

A.H., Aktinonepnoe obmectBo «M3narensctBo «IIpocBeiieHue»

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA
["abpuensn O. C., Xumus. HacTonbHas KHUTA yUUTENsS
Kapimoa A.A. Oprannueckas xumus 10k yaueOHUK AKageMUYeCKOi

I'MMHa3nn

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HNHTEPHET

https://lesson.edu.ru/04/11

https://resh.edu.ru/subject/29/11/

https”™// orgchem.ru
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