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INOACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma 1o XMMHUHM Ha ypOBHE CpeIHero obuiero obpa3oBaHusi pa3paboTaHa Ha
ocHoBe ®DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpasoBanuu B Poccuiickoit
®enepanumn», TpeOOBaHUI K pe3yibTaTaM OCBOCHMA (enepaabHON 00pa30BaTeNbHON MPOrpamMMbl
cpeanero obmero odpazosanusi(POIl COO), npeacrapiaeHHbIX B PesiepaabHOM rOCy1apCTBEHHOM
obpaszoBatensHoM ctaHgapre COO, ¢ yuérom Konnenmmu mnpenogaBaHus y4eOHOTO TpeaMera
«Xumus» B o0pa3oBaTelbHbIX opranuzanusax Poccuiickoit denepannu, peaaus3yoUMX OCHOBHbIE
o0Opa3oBaTesibHbIE MPOTPaMMBbI, U OCHOBHBIX MOJOXEHUH «CTpaTreruu pa3BUTHA BOCIIHUTAHHS B
Poccuiickoit @eneparuu Ha nepuon 10 2025 romga» (Pacnopspkenne [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

XuMust Ha YpOBHE yTIyOJIEHHOTO M3yUeHHs 3aHUMAET Ba)KHOE MECTO B CHCTEME €CTECTBEHHO-
Hay4qHOTro oOpaszoBanus ydammxcs 10—11 kmaccos. M3yueHue npenmera, peaqn3yeMoe B YCIOBHIX
Qg QepeHIMPOBaHHOTO, TPOPUIBLHOr0 00YUYEHHUs, IPU3BAHO 00ECTIEUUTh 00111€00pa30BaTENbHYIO U
OOIIEKYJIBTYPHYIO TIOATOTOBKY BBITYCKHHUKOB IITKOJIBI, HEOOXOIMMYIO JUTS alalTallid UX K OBICTPO
MEHSIOIIUMCS YCIIOBUSAM XKHU3HHU B COLUYME, a TaK)Ke JJIs MPOIOJIKEHUsT 00yUeHHs] B OpraHU3aIusIxX
npoeCCHOHAILHOIO 00pa30BaHMs, B KOTOPHIX XHMHS SIBIAETCS OJHOM M3 MPHOPUTETHBIX
TVCIIUTUIAH.

B nmporpamme mno XuMuM Ha3HadeHHE IpeaAMeTa «XUMUS» MOJIy4daeT MOAPOOHYIO
UHTEPIIPETALIMIO B COOTBETCTBUUM C OCHOBomojaramomumu nonoxenusmu Proc COO o
B3aUMOOOYCJIOBJICHHOCTH IIEJIEH, COIepKaHUs, Pe3yJIbTaToOB OO0OydeHHs] U TpeOOBaHWK K YpPOBHIO
MOJATOTOBKH  BBIMYCKHUKOB. CBHIETEIBCTBOM TOMY SIBISIOTCSA CJEAYIOIINME BBINOJIHSIEMbIE
IPOTPaMMO¥ 10 XUMHH (YHKIIHU:

¢ uHPOPMALMOHHO-METOUYECKasl, peaju3alus KOTOpod oOecreuynBaeT MOJIy4YeHUE
MPEJCTaBICHUS O WENSAX, COJACpKAHWU, OOIme cTpaTernu OOydYeHHUs, BOCIHTAHHUS M
pa3BUTHs OOYYarOIUXCA CPEACTBAMU IPEIMETa, MU3yyaeMOro B PaMKaX KOHKPETHOI'O
npoduis;

® OpraHM3alMOHHO-IUIAHUPYIOIIAs, KOTOpas IpelyCMaTpUBAET OIpEJIeIeHUE: IPUHIIUIIOB
CTPYKTYPUPOBAaHUSI ¥  TIOCJIEJOBATEIbHOCTH  HU3yueHHs  y4eOHOro  Marepuaa,
KOJIMYECTBEHHBIX M KAYEeCTBEHHBIX €r0 XapaKTEPUCTHK; MOIXOA0B K (OPMHPOBAHUIO
COJepKaTeIbHOH OCHOBBI KOHTPOJII M OLEHKH 00pa3oBaTelIbHBIX JOCTHKEHUH
o0yyaromuxcst B paMKax HTOrOBOHM arTecTanu B (OpME E€AMHOTO TOCYIapCTBEHHOTO
9K3aMEHa 110 XUMUH.

ITporpamma it yriryOJa€HHOTO U3YYEHUS XUMHHM:

® YCTaHaBJIMBAaeT MHBAPHAHTHOE IIPEMETHOE COJEpKaHHUe, 005A3aTEIIbHOE JJIs U3yUCHUs B
paMKax OTAeIbHBIX Mpoduieid, npexycMaTpuBaeT paclpenesieHue U CTPyKTYpHUpOBaHUE
€T0 I10 KJIaccaM, OCHOBHBIM COJICPKaTEeNIbHBIM JIMHHUSIM/pa3iesiaM Kypca;

e 1aéT NMpUMEpHOE paclpejielieHue y4yeOHOro BpEeMEHH, PEKOMEHIYEMOro sl M3y4YeHHs
OT/ENBHBIX TEM;

e [QpeularaeT NPUMEPHYIO MOCIEA0BaTEIbHOCTh U3YUEeHUsI YYeOHOro MaTepuana ¢ y4éTom
JIOTHKH MTOCTPOSHUSI Kypca, BHYTPUIIPEIMETHBIX H MEXKIIPEIMETHBIX CBSA3CH;

e 1aéT METOAUYECKYIO HHTEPIIPETALIHMIO LesIeH U 3a/1a4 U3yueHHs IIpeMeTa Ha yTriIyOoaéHHOM
YPOBHE C Y4ETOM COBPEMEHHBIX MTPHOPUTETOB B CUCTEME CPEIHET0 00IIero o0pa3oBaHus,
COJEepkKATEeIbHON XapaKTEepUCTUKHU IUIAHUPYEMBIX pPE3YyJbTATOB OCBOEHHS OCHOBHOI
o0pa3oBaTeIbHOW  MpPOTpamMMbl  CpefHero  obmero oOpazoBaHHs  (JIMYHOCTHBIX,



METalpeIMEeTHbIX, MPEIMETHBIX), a TaKXKe C Y4ETOM OCHOBHBIX BHJOB Yy4eOHO-
MI03HABATENbHBIX JIEUCTBUI 00yUYaIOLIErocsi IO OCBOCHUIO COJIEPIKAHUSA MTPEaMeTa.

[To BceM Ha3BaHHBIM MO3HUIUAM B IIPOTPAMME IO XMMUU TPEAYCMOTPEHA IPEEMCTBEHHOCTB C
oOy4eHHeM XMMHH Ha YpOBHE OCHOBHOI'O 00IIero oOpa3oBaHMs. 3a MpejesiaMd yCTaHOBJICHHOM
IpOrpaMMOi MO0 XUMHMHU 0053aTesIbHOW (MHBApMAHTHON) COCTAaBJIAIOIIEH COAEpKaHUS y4eOHOro
npeaMera «XuMHUs» OCTa&TCsi BO3MOKHOCTh BBHIOOpA €ro BapMaTHBHOM COCTaBISIONMICH, KOTOpas
JIOJKHA OTPENENIATHCS B COOTBETCTBUU C HAIMIPaBICHUEM KOHKPETHOTO mpoduis o0yueHus.

B cootBerctBuM ¢ koHuenTyaabHbIMH ToNIokeHUsIMU PI'OC COO o0 HazHaueHUHU MPEIMETOB
06a3oBoro M yriyOi€HHOro ypoBHEH B cucreMe auddepeHIHpOBaHHOIO OOy4YeHHs] Ha YpOBHE
cpenHero o6miero o0pa3oBaHUS XWUMHUSL HAa YpPOBHE YIrIyONEHHOrO W3Yy4YeHHs HaIpaBlIeH Ha
peanu3auio MPeeMCTBEHHOCTH C TOCIIEAYIONIMM STArloM MOMYyYeHHS XUMHUECKOTO 00pa30BaHus B
pamMKax HM3y4YeHHUs CIEHUANbHBIX €CTECTBEHHO-HAYyYHBIX M XMMHUYECKHMX AMCIMIUIMH B By3axX H
OpraHu3alUsaX CpelHero mpodeccHOHaIbHOrO 0o0pa3oBaHus. B 3Toi cBsSI3M M3yueHHE NpeaMera
«XUMUS» OPUEHTHPOBAHO NMPEUMYIIECTBEHHO Ha PACIIMPEHUE U YIIIyOJCHHE TEOPETUYECKOH M
MPAKTUYECKON MOATOTOBKH 00YYaIOUINXCsl, BRIOPABIINX ONpeneaEHHbIN Tpoduias 00ydeHus, B TOM
qHcie C MEPCHIEKTUBON MOCIEAYIOMIEro MOJyYeHHs] XUMHUECKOro 0Opa3oBaHUsI B OpPraHU3aIUsIX
npodeccuoHanbHoro oOpa3oBanus. Hapsay c¢ stum, B cBete TpeboBanuiik ®I'OC COO k
IUTAHUPYEMbIM pe3yJibTaTaM OCBOEHUs (eaepanbHOi 00pa30BaTeIbHONW MPOTPaMMBbl CPETHETO
obmiero oOpa3oBaHUs U3y4YCHHE IpeaMeTra «XHUMHUS» OPHUEHTHPOBAHO TAK)KE Ha pEIICHUE 3a7ay
BOCIIMTAaHMS M  COLUMAJIbHOrO pa3BUTUSl  oOydarommuxcsi, Ha (GOpPMHUpPOBaHME Yy  HHUX
OOIIENHTEIUIEKTYalIbHBIX YMEHUH, YMEHUH paluoHanIM3aluyd y4eOHOro Tpyda M 0O0OOMIEHHBIX
CTIOCO0OB JESITETLHOCTH, UMEIOIINX MEXIUCIUTUIMHAPHBINA, HAIIPEIMETHBIA XapaKTep.

CocraBngomuMu npeaMera «XUMHsD» Ha YpOBHE YIUIYOJIEHHOTO H3yuY€HUsS SIBISIOTCS
yryonénnsle Kypebl — «Opranuueckas xumus» M «OOmas u HeopraHuyeckas xumusi». Ilpu
OTIpENIeICHU TIOAXOMO0B K OTOOpY W CTPYKTYPHOH OpraHW3alliil COAEPIKAHUS ITHX KypCOB B
rporpaMMe 1Mo XUMHH 3a OCHOBY mpuHATHI nosioxeHuss GI'OC COO o paznuuusax 0a30BOro u
yriIyOJIE€HHOTO YPOBHEH M3yUeHUs TpeIMeTa.

OcHoBy cozepkaHusi KypcoB «Opranmdeckas XuMus» u «O0mmiast 1 HeopraHHYecKasi XUMUS»
COCTaBIISIET COBOKYIHOCTh MPEIMETHBIX 3HAHUA M yYMEHM, OTHOCAIIUXCS K 0a30BOMY YPOBHIO
U3Yy4EeHMs IpeaMeTa. JTa CUCTeMa 3HaAHUM MOJIy4yaeT ONpenenéHHOe TEOPEeTUUYECKOe JTOMOIHEHUE,
MTO3BOJISIIOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIIMKA 00BhEM (PaKTOJIOTHYECKOTO MaTepuaa.
Tak, Ha yriayOnE€HHOM ypOBHE M3Y4EHHs MpeaMmeTa obecredeHa BO3MOXKHOCTb 3HAYUTEIBHOTO
YBEJIIMYCHUSI 00bEMA 3HAHWH O XMMHYECKHX JJIEMEHTaX M CBOWCTBAX MX COCIWHEHHWN Ha OCHOBE
pacmpeHuss W yrayOJeHHs TpPEACTaBICHUH O CTPOCHUHM BEIIECTBA, XUMHUYECKOM CBSI3M H
3aKOHOMEPHOCTSIX MPOTEKAHMsI PEAKIU, pACCMAaTPUBAEMBIX C TOUKU 3PEHUS XUMHUECKOW KHHETUKU
¥ TePMOJMHAMHKH. V3ydeHHne NepruoJuuecKkoro 3akoHa u [leproandeckoil CUCTEMBbl XMMHYECKUX
AJIIEMEHTOB 0a3upyeTcs Ha COBPEMEHHBIX KBAaHTOBOMEXAHMYECKUX MPEICTaBICHHUSIX O CTPOCHUU
aToMa. XUMHUYECKasi CBsI3b OOBSCHAETCS C TOYKM 3PEHUS DHEPreTHUCCKUX H3MEHEHUH Npu eé
o0pa30oBaHUM U Pa3pylICHUH, a TaKXKe C TOUKU 3PEHHUsS MEXaHU3MOB e€ oOpas3oBanus. M3yudenue
TUIIOB PEAaKIUN AONOIHAeTCA (HOPMUPOBAHUEM IPEJICTABICHUH 00 3JIEKTPOXUMHUYECKHX Ipolieccax
¥ DJIEKTPOJIM3€E PACIIIIABOB M PAaCTBOPOB BEIIECTB. B Kypce opraHn4eckoii XUMUH P paCCMOTPEHUN
PEaKIIMOHHON CTIOCOOHOCTH COCTMHEHHH yIenseTcss 0co00e BHUMaHUE BOMPOCcaM 00 AJIEKTPOHHBIX
s¢dekTax, 0 B3aMMHOM BIHMSHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peakluii.

Ocoboe 3HaueHHE MMEET TO, YTO Ha COJAEp)KaHHUE KypCOB XMMHH YIIIyOJEHHOTO YpPOBHS
M3YYEHHUs JJI KJIacCOB OMpeneaéHHoro npoduis (riaaBHbIM 00pa3oM Ha UX CTPYKTYPY M Xapakrep
JOMOJTHEHUH K O0ILel cucTeMe MpeIMETHBIX 3HaHUI) OKa3bIBAIOT BIMSHUE CMEXHBIEC MPEIMETHI.
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Tak, Hanpumep, B COJEpPKAHUU IpeaMeTa I KJIACCOB XMMHUKO-(U3NYECKOro npoduis 6oniblioe
3Ha4YeHue OyIyT UMETh 3JIEMEHTHI y4eOHOro MaTtepuaia no oomei xumuu. [Ipu nzyuenuu npeamera
B JIaHHOM CJIy4ae akLEeHT OyJeT cenaH Ha OOIIHOCTh METOJIOB MO3HaHUsS, OOIIHOCTh 3aKOHOB U
TEOpUH B XMMUHU U B (PU3MKE: aTOMHO-MOJIEKYJISIpHas Teopus (MOJIEKyJsipHas Teopus B (U3UKeE),
3aKOHBI COXPAHEHUSI MAcChl M DHEPruH, 3aKOHBl TEPMOJMHAMUKH, IEKTPOJIN3a, MIPEJICTABICHUS O
CTPOEHHH BEIECTB U IPYToeE.

B TO xe Bpems B coJepXaHHUU NpeaMeTa AJIs KJIACCOB XUMHUKO-OMOJIOrHUECKOro mpoduis
OonpLIMi yAeNbHBIA Bec OyJeT MMETh OpraHuMveckas XuUMHs. B 3Tom ciydae mpemocTaBiisieTcs
BO3MOXKHOCTh ISl ©60j1ee 0OCTOSITENIbHOTO PACCMOTPEHUS] XMMUYECKOM OpraHM3alui KJIETKH Kak
OMOJIOTNYECKON CUCTEMBI, B COCTaB KOTOPOM BXOJIAT, K IPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTHI,
KaK JIMMUbI, OEJIKU, YTJI€BO/bl, HYKIEUHOBBIE KUCIOTHI U Apyrue. [Ipu 3Tom 3HaHMS O cocTaBe U
CBOMCTBAX IPEACTABUTEICH OCHOBHBIX KIJIACCOB OPraHMYECKHX BEIIECTB CIIy’)KaT OCHOBOW JUIS
M3yYEHUs! CYIIHOCTH MPOLeccOB (POTOCUHTE3A, IbIXaHHs, THILECBAPEHUSI.

B nnane popmupoBaHus OCHOB HAYYHOI'O MUPOBO33pPEHUS, OCBOCHHUSI OOILIEHAYUYHBIX METO/IOB
MIO3HAHUS U OIbITAa IPAKTUYECKOT0 IPUMEHEHNS HAyUHBIX 3HAHUI N3y4YeHHE ITpeaMeTa « XUMUI» Ha
yIay0IEHHOM YPOBHE OCHOBAHO HA MEXKIIPEIMETHBIX CBS35X C yUeOHBIMU MPEAMETaMU, BXOAIIUMU
B COCTaB IpeIMeTHhIX oOnacteil «EcTecTBeHHO-HayuyHBle TMpeaAMETh», «Marematuka H
uHpopmatuka» U «Pycckuil A3bIk U IUTEpATYpa».

[Tpu u3yuennu yueOHOro npeamera « XuMus» Ha yriryOJIEHHOM YPOBHE TaKKe, KaK Ha YPOBHE
OCHOBHOTO W cpeaHero oOmero obpa3oBaHus (Ha 0a30BOM ypOBHE), 3ajaueii TMEPBOCTETICHHOU
3HAaYMMOCTH SIBISETCS (OPMUPOBAHME OCHOB HAyKH XHUMHHM Kak o0O0JacTH COBPEMEHHOIO
€CTECTBO3HAHMS, IPAKTUYECKON JEATEIBHOCTH 4YEJIOBEKa M OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM
KyJbTyphl. Pemienue 3To 3ajaun Ha yrioyOJIEHHOM ypOBHE HM3y4Y€HMs INpeaMeTa MpeAaroJiaraet
peann3aiuio TaKuX LeNen, Kak:

e (opMHUpOBaHME MPEACTABICHUI: O MaTEpHAIBLHOM €JUHCTBE MHUPA, 3aKOHOMEPHOCTIX U
II03HABAEMOCTH SIBJIEHUI IPUPOJIbl, O MECTE XMMHH B CUCTEME €CTECTBEHHBIX HayK M €€
BeIyIlEl pOJIU B 00ECTIEUEHNN YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PEILICHUH TPOOIEM
9KOJIOTUYECKOM, SHEpreTH4ecKod M MUIIEBOM O€30MacHOCTH, B Pa3sBUTHU MEAULMHBI,
CO3aHMHM HOBBIX MAaTEpUATOB, HOBBIX HCTOYHHKOB SHEPruM, B 00€CICUCHUHU
pPalMOHAIBLHOIO MPHUPOAOINOIL30BaHUsA, B (OPMUPOBAHUUM MHUPOBO33PEHUS U OO0IIeH
KyJbTypbl 4YEJOBEKa, a TaKXKe SKOJIOTMYECKHM OOOCHOBAaHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM Cpelie;

® OCBOCHME CUCTEMbI 3HAHM, JIEKALIUX B OCHOBE XUMUYECKOHN COCTAaBIIAIOLIEH €CTECTBEHHO-
HAayYHOM KapTHHBI MHpa: (yHIAMEHTAIBHBIX IOHATUH, 3aKOHOB M TEOpUH XHMMH,
COBPEMEHHBIX IPEJICTaBICHUA O CTPOCHHM BEIIECTBA HAa PA3HBIX YPOBHAX — aTOMHOM,
HMOHHO-MOJIEKYJISIPHOM, HAJMOJEKYJISIPHOM, O TEPMOAMHAMMUYECKUX M KHHETUYECKUX
3aKOHOMEPHOCTAX MPOTEKAHMS XUMHUYECKUX pPEaKIHMi, O XHMHUYECKOM DPAaBHOBECHUHU,
pacTBOpax M AMCIEPCHBIX CUCTEMaxX, 00 OOIIMX HAyYHBIX MPHUHIUMNAX XUMHYECKOIO
IIPOU3BOCTBA;

e (opMupoBaHHE Y 00YHAIOLINXCS OCOZHAHHOIO TIOHUMAaHUs BOCTPEOOBAHHOCTH CUCTEMHBIX
XMUMHAYECKHUX 3HAHUHU I 0OBSCHEHHS KITIOUEBBIX UACH U MPOOJIEM COBPEMEHHON XMMMHU,
JUIsl OOBSICHEHHS M TPOTHO3UPOBAHUS SIBJICHUH, MMEIOMIUX €CTECTBEHHO-HAYUYHYIO
NPUPOJY; TPAMOTHOTO pELIEHHs MpoOJIeM, CBA3AHHBIX C XUMMEH, MPOrHO3UPOBAHMSA,
aHaiu3a M OICHKH C TO3MIUI SKOJIOTHYEeCKOi 0€30MacHOCTH MOCIEACTBUI OBITOBOM H
MIPOU3BOJCTBEHHOM JEATEIBHOCTH YEJIOBEKA, CBA3AHHOW ¢ XMMUYECKHM IPOU3BOJACTBOM,

HCIIOIb30BaHUEM M IepepabO0TKOM BEIIECTB;
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e yruyONeHWe MPEICTaBICHUA O HAYYHBIX METOJaX TMO3HAHUs, HEOOXOAUMBIX JUIs
NpUOOpETeHNsT YMEHHI OPHEHTHUPOBATHCS B MUPE BEIIECTB U OOBSICHEHHS XMMHYECKHX
fIBJ'I@HI/IfI, HUMECIOIINX MECTO B IPpHUPOAC, B HpaKTquCKOﬁ OCATCIIBHOCTU U HOBC@)IH@BHOﬁ
KHU3HU.

B mnane peanuzamnyu nepBooYepeaHBIX BOCIIUTATEIBHBIX U PA3BUBAOIINX (DYHKIMI 1EIOCTHOMN
CUCTEMBbI CpeJHEro o0IIero odopa3oBaHUs NPU M3YUCHHU MpenMera «XUMHS» Ha yriyOnéHHOM
YpOBHE 0COOYI0 aKTyaJIbHOCTh MPUOOPETAIOT TAKKE LIETU U 33/1a4H, KaK:

e BocHuTaHHe yOKAEHHOCTH B MO3HABAEMOCTH SIBJICHUI MPHUPOJIBI, YBAKEHUS K MPOLIECCY
TBOpUCCTBA B oOnactu TCOPCTUUYCCKUX W HNPHUKITAIHBIX I/ICCJIGI[OBaHI/Iﬁ B XHWMHHU,
(dhopMupoBaHHE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAYKU;

® pa3BUTHE MOTHBAIMM K OOYUYEHHUIO W TIO3HAHUIO, CTIOCOOHOCTEH K CAaMOKOHTPONIIO H
CaMOBOCITUTAaHUIO HA OCHOBE YCBOCHHS OOIIEYEIOBEUECKIX [IEHHOCTEH;

e pa3BUTHE NO3HABATEJIbHBIX MHTEPECOB, NHTEIUIEKTYaIbHBIX U TBOPUECKHUX CIOCOOHOCTEH
oOydaromuxcsi, GOpMUPOBAHNE Y HUX CO3HATENFHOTO OTHOIICHHUS K CaMOOOPa30BaHUIO U
HEMPEepPHIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCIENIHOW TPO(eCCHOHANBHOW U
OOLIECTBEHHON JEATEeIbHOCTH, OTBETCTBEHHOTO OTHOUIEHHMSI K CBOEMY 3/0pPOBBIO U
MOTPEOHOCTH B 3J0POBOM 00pa3e KHU3HU;

e (QopmupoBaHWE YMEHHUH U HABBIKOB Pa3yMHOI'O MPHUPOJIONOIL30BAaHUS, pPa3BUTHE
9KOJIOTHUECKOM KYJIbTYPBbI, IPHOOPETEHUE OMBITA OOIIECTBEHHO-TIOJIE3HOM AKOIOTHUECKOM
NESTEIbHOCTH.

Ob111ee yKco YacoB, MPeAyCMOTPEHHBIX JJIsl U3yUYEHUSI XMMHUU Ha YIITyOJIEHHOM YPOBHE CPEIHEro
obmiero oopazoBanus, coctaBiser 204 gacos: B 10 kmacce — 102 gaca (3 vaca B Henemo), B 11
kiacce — 102 gaca (3 yaca B Heenio).

COJAEPKAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUA

Teopernyeckne 0OCHOBBI OPraHUYECKONH XUMUM.

[IpenMer 1 3HaUEHUE OPraHUYECKON XUMUH, IPEJICTABICHUE O MHOTOOOPa3ui OPraHnYeCKUX
COCIMHEHUN.

DJIEeKTPOHHOE CTPOCHUE aTOMa yriepoJia: OCHOBHOE M BO30YX/IEHHOE COCTOsAHUS. BaneHTHble
BO3MOXKHOCTM aToMa yriepoja. XUMHUYECKass CBs3b B OPraHMYECKUX COCIMHEHUSX. THIbI
ruOpuau3alMy aTOMHBIX opOuTaneil yriaepona. MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOM CBS3U
(0OMEHHBIN U JOHOPHO-AKIENTOPHBIN). THIIBI epeKphIBAaHUS aTOMHBIX OpOMTaNel, G- U T-CBSA3H.
OpunapHasi, ABOMHAs U TpoiHas cBs3b. CrocoOBI pa3phiBa CBS3EH B MOJICKYJIaX OPraHUMYECKHX
BeriecTB. [ToHsTHE O CBOOOIHOM pajuKaie, HyKiIeopuiie 1 31eKTpodue.

Teopuss cTpoeHMs oOpraHuyeckux coenuHeHudi A.M. bByrtiepoBa u  coBpeMeHHbIE
IIPEICTABICHUS O CTPYKTYpE MOJIEKYJ. 3HAUEHUE TEOPUM CTPOEHUS OPraHMYECKUX COEAMHECHHU.
Mornekymsipaple U CTpyKTypHble (opMynbl. CTpyKTypHble (OPMYJIBl pa3IMYHBIX BHJIOB:
pa3BépHyTasg, Cokpaumi€éHHas, ckenerHas. M3omepusa. Buubl  u3omMepuu:  CTpyKTypHad,
IPOCTPAaHCTBEHHAs. ODJEKTPOHHblE APQPEKTsl B MOJEKyJaX OpPraHMYEeCKUX COEIUHEHHUH
(MHIyKTUBHBINA U ME30MEPHBIN () PEKTHI).



[IpencraBnenue o kiaccudukanuu opraHudeckux BemiecTB. [lonstue o (yHKIMOHAIBLHOU
rpymnme. ['omonorusi. I'omonoruueckue psnbl. CucteMaTHyeckas HOMEHKIATypa OPTraHHMYECKUX
coenunenuii (IUPAC) u TpuBnaibHbIe HA3BaHUS OTIICIBHBIX MPEACTABUTEIICH.

OcoOennoctu u KJ1accuuKanus OpraHUYEeCKHUX peakui. OKHUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMU B OPraHUYECKON XUMUH.

DKCIepUMEHTAIbHBIE METOJIbl M3YUYEHHUsSl BEIIECTB W WX MPEBpAIICHUI: O3HAKOMIJICHHE C
o0Opa3lilaMi OpPraHMYECKUX BEIIECTB M MaTepuajaMd Ha HUX OCHOBE, OIBITHI MO MPEBPALICHUIO
OpPraHMYECKUX BEIIECTB MPU HarpeBaHUU (IUIaBJICHHE, OOYTJIMBAHUE U TOPEHUE), KOHCTPYHUPOBAHUE
MOJIEJICH MOJIEKYJ OPTaHMYECKUX BEIIECTB.

YrieBogopoanl.

Ankanbl. ['oMonorudeckwii psig ankaHoB, oOmas (Gopmyia, HOMEHKIATypa W H30MEpPHSL.
DIeKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN AalKaHOB, SP-THOPHIM3AIMA ATOMHBIX
opbuTaneit yriepoja, 6-cBsi3b. Ousnueckue CBOMCTBA alKaHOB.

XUMHYECKHE CBOWCTBA QJIKAHOB: PEAKIMU 3aMEUIEHUs, W30MEpHU3alliuu, JCTUIPUPOBAHUS,
LIMKJIA3al1H1, TUPOJIN3a, KPEKHUHra, ropenus. [IpeacraBienue o MexaHu3Me peakimil paJuKaibHOTO
3aMelIeHusl.

Haxoxnenue B mpupojie. CriocoObl MOTy4YeHUsI U TPUMEHEHNE aJTKaHOB.

Huknoankanel. O6mas ¢opmyna, HOMeHKIaTypa U u3zomepusi. OCOOEHHOCTH CTPOEHUS U
XUMHYECKUX CBOMCTB ManbiX (UUKIOMPOMAH, UUKIOOyTaH) © OOBIYHBIX (IMKIIOTICHTAaH,
LUKJIOTEKCaH) IUKI0aIKaHOB. CIocOoObI MONy4YeHHs U TPUMEHEHHE [TUKII0ATKaHOB.

Anxensl. ["'oMonoruueckuii psifi alkeHoB, oOmas (hopMyia, HOMEHKIATypa. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHNE MOJIEKYI ATIKEHOB, SP’-THOPHIM3aIHs aTOMHBIX OpOHUTaNeil yriepona,
o- U m-cBsi3u. CTpyKTypHass U reomeTrpuyeckas (LIuc-TpaHc-) u3zomepus. dusznyeckue CBOWCTBA
aJKEHOB. XUMHUYECKHE CBOWCTBA: PEAKIMHM TMPUCOEAUHEHUS, 3aMEIIEHUS B O-MOJIOXKEHUE MpPHU
JBOMHOM CBsI3U, MOJUMEpU3alnK U okucieHus. [Ipasnno MapkoBHuKoBa. KauecTBEHHbIE peakliny
Ha JBOWHYIO CBs3b. CIOCOOBI MOTYYEeHHs U TPUMEHEHUE aTKEHOB.

ATnKa/eHBl. Knaccudukanus aJKaJUEHOB (compsiKEHHBIE, W30JIUPOBAHHBIE,
Kymynupogantvie). OCOOCHHOCTH JIEKTPOHHOTO CTPOCHUSI M XMMHUYECKUX CBOMCTB COMPSIKEHHBIX
nueHoB, 1,2- u 1,4-npucoequnenue. [lomumepusanus conpsok€HHBIX AUEHOB. CIIOCOOBI MOTyYeHHUs
Y IPUMEHEHUE aJIKaIUCHOB.

Anxunpl. ['oMonorudyeckuid psiji aJkuHOB, oOmas ¢GopMmysa, HOMEHKJIATypa W H30MEpHSI.
DNEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ AJIKWHOB, SP-THOPUIM3AIUS ATOMHBIX
opOurtaneii yriepona. DU3NYECKUE CBOWCTBA aJKWHOB. XWMHUYSCKHE CBOWCTBA: PEAKIIUU
MIPUCOECIVHEHUS, OUMEpPU3ALNN U TPUMEpPHU3aLUU, OKUCIeHUs. KHCIOTHBIE CBOICTBA AJIKUHOB,
MMEIOIUX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBEHHBIC peaklMu Ha TPOHHYIO CBs3b. CrocoObl
MOJTYYEHUSI U TPUMEHEHNE aJTKUHOB.

ApomMartudeckue yrieBoAopobl (apensl). ['omonoruueckuii psia apeHoB, obmas ¢opmyia,
HOMEHKJIATypa ¥ HM30MEpHs. DIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJBI OEH30Ia.
duznueckre CBONCTBa apeHOB. XHMMHYECKHE CBOMCTBA OEH307a W €ro TOMOJIOTOB: PEaKIUU
3aMelleHusT B OEH30JbHOM KOJBIE W YTIEBOJAOPOIHOM pajJHKaie, PEakluu MPUCOSAUHEHHUS,
OKHCJICHHE ToMoJjioroB Oen3omna. [IpencraBienne o0 OpHEHTHUPYIOMIEM JIEHCTBUHM 3aMECTUTEICH B
OEH30JIbHOM KOJIbIIE Ha NMPUMEPE aIKWIBHBIX PaJIUKaJIOB, KApOOKCUIBHON, THAPOKCUIBHON, aMHUHO-
Y HUTPOTPYIIIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XUMUYECKUX CBOMCTB cTupona. [lonumepusanus
ctupoia. CriocoObl MOIyYeHHUS U IPUMEHEHUE apOMAaTUYECKHUX YTIIEBOIOPOIOB.

[Tpupoansriii ra3. [lomytasie HedTsHbIE Ta3bl. HedTh 1 €€ nponcxoxaenue. KameHHbIH yroib
U MIPOIYKTHI ero nepepadotku. Criocods! nepepaboTku HeTH: MeperoHKa, KPEKUHT (TePMHUUECKHIA,
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KaTaguThuueckuit), pudopMuHr, nuponus. [Ipoayktel nepepaboTku HedTH, MX NPUMEHEHUE B
MPOMBINIJICHHOCTH | B OBITY.

['eneTnveckas CBsI3b MEXKIY Pa3IMUHBIMH KJIACCAaMH YTIIEBOJIOPOIOB.

DNEKTPOHHOE CTPOCHHME TaJOreHIPOM3BOAHBIX YIIIEBOAOPOAOB. Peakuuu 3amenieHus
rajoreHa Ha THUAPOKCOTPYIIY, HUTPOTPYyIIy, LHMAHOTPYIIYy, aMuHOrpymmy. JleiicTBue Ha
rajJOreHNPOU3BOJAHBIE  BOAHOTO M  CIOUPTOBOrO  pacTBopa  mEnoud. BzaumoneicTBue
JUTaJOTeHAIKAHOB C MarHueM M IUHKOM. [loHSATHE O MeTarIoOpraHMYecKUX COEIUHEHUSX.
Hcnonk30BaHrEe TalOreHNPOU3BOAHBIX YTIJICBOJOPONOB B OBITY, TEXHHUKE W TIPU CHUHTE3E
OpPTraHUYECKHUX BEIIECTB.

DKCTepUMEHTAIbHBIE METOIbI U3YUYEHHS BEIIECTB U UX MPEBPALICHU: U3yueHre (pUu3ndecKux
CBOMCTB YTJI€BOJAOPOAOB (PacCTBOPUMOCTH), KAUECTBEHHBIX PEAKIUA YTIIEBOJOPOIOB Pa3IMUHBIX
KiaccoB (oOecrBeurBaHWEe OpPOMHOW WJIM HWOJHOW BOJBI, pacTBOpa IIEpMaHTaHaTa KaJws,
B3aMMOJICHCTBUE alleTWJIeHa C aMMHAyHBIM pacTBOpoM okcuaa cepebpa(l)), kadecTBeHHOE
oOHapy>XeHHE yTJIepoJia U BOJOPO/Ia B OPraHUYECKUX BEIIECTBaX, MOJYyUYCHHE ITHICHA U U3yUYCHUE
€ro CBOWMCTB, O3HaKoMJIeHHE ¢ KoyuleKuusmMu «HedpTs» u «Yromp», ¢ oOpa3umamu IuiacTMace,
KaydyyKOB M PE3HMHbl, MOJICTMPOBAHUE MOJEKYJ YIJIEBOJOPOAOB U TaJIOr€HIIPOU3BOIHBIX
YIJIEBOIOPOJIOB.

Kucnopoacoaep:xammue oprannyeckue coeANHEHUsI.

IIpenenpHble ogHOATOMHBIE CIMPTHL. CTpOEHHME MOJIEKYJI (Ha IPUMEPE METAHOJIA U 3TAHOJIA).
I'omonoruueckuit psiz, oOuiast popmyia, H30Mepusi, HOMEHKIIaTypa U kinaccupukanus. Ouznyeckue
CBOMCTBa MpPEAENIbHBIX OJHOATOMHBIX CIUPTOB. BOIOpOAHbBIE CBA3M MEXIY MOJIEKYJaMU CIUPTOB.
XUMUYECKUE CBOMCTBA: PEAKUHUM 3aMEIICHUSA, ACTHAPATAIMU, OKHUCJIEHHUS, B3aUMOJIECHCTBHUE C
OpraHMYECKUMHU U HEOPraHU4eCKUMH KucioTamu. KauecTBeHHast peakiius Ha 0OTHOATOMHbBIE CITUPTHI.
JleiicTBre 3TaHONa W METaHOJA Ha OpraHu3M uenoBeka. CrocoObl MOMydYeHUs U TPHUMEHEHHE
OJIHOATOMHBIX CITUPTOB.

[Ipocteie >¢upbl, HOMeHKIaTypa U u3oMmepus. OcOOEHHOCTH (PU3HUECKUX U XUMHUYECKUX
CBOWCTB.

MHOT0aTOMHBIE CTUPTHI — STUIICHTJIMKOJIb U TIUIepUH. DU3HUECKUE U XUMUYECKHUE CBOMCTBA!
peakuuy 3aMellleHus, B3aUMOJICHCTBHE C OpPraHMYEeCKMMHM M HEOPraHMYECKUMHU KHUCIOTaMH,
KaueCTBEHHasi peaklds Ha MHOTroaToMHble chupThl. [IpencraBieHne 0 MexXaHM3ME peakluid
HyKJIeopUIbHOTO 3amerneHus. JlelicTBue Ha opraHu3M dejoBeka. CHocoObl TMOJMYyYEHUS W
MIPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enoin. CTpoeHne MOJEKYJbl, B3aUMHOE BIUSHUE THUIPOKCOTPYMIBI U OCH30JIBHOTO SApA.
Ousnueckue cpoiictBa ¢enona. OcoOEHHOCTH XUMHUYECKHMX CBOWCTB (peHona. KayecTBeHHBIE
peakiuu Ha ¢enon. Tokcuunocts ¢(enona. CrocoObl MOMydYeHUS W HpUMEHEHHE (eHoma.
denondopmanbIeruiHas cMoJa.

KapOoHusbHbIe COeTMHEHUS — allbJIETH/Ibl U KETOHBL. DIIEKTPOHHOE CTPOCHHE KapOOHUIBLHOM
rpynnsl.  ['oMonornueckue psabsl ajabAeTHAOB M KETOHOB, oOmas dopmyna, u3oMepus u
HOMeHKJaTypa. Ou3nyeckue CBOMCTBA ajlbJETU0B U KETOHOB. XMMHUYECKUE CBOMCTBA aJlbJIETUI0B
U KETOHOB: peakuuu mnpucoeauHeHus. OKHCIIEHHE albJIETUI0B, KAaYeCTBEHHBIE pPEaklIUU Ha
anbaeruabl. CriocoObl MOTYyUYEeHUs ¥ IPUMEHEHHE alTbJIETHI0B U KETOHOB.

OnHOOCHOBHBIE TpefeNibHble KapOOHOBbIE KHUCIOThL. OCOOEHHOCTH CTPOCHHUS MOJIEKYJI
KapOOHOBBIX KHCIOT. M3omepus u HOMeHkiIatypa. Duznyeckue CBOWCTBA OJHOOCHOBHBIX
MpeAeIbHBIX KapOOHOBBIX KHUCIIOT. BogopoaHbie CBS3M MEXKAY MOJEKYJIaMH KapOOHOBBIX KHCIIOT.
XUMUYECKHE CBOMCTBA: KHCJIOTHBIE CBOMCTBA, peakius »TepudUKalNM, peakiUu C y4acTHeM
yIIAeBONOPOAHOrO panukana. (OCOOCHHOCTH CBOMCTB MypaBbUHOW KHCHOTHL. [loHsiTHE O
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MIPOM3BOJHBIX KapOOHOBBIX KHUCJIOT — CIOXHBIX 3¢upax. MHorooOpaszue KapOOHOBBIX KHCIOT.
OCOOEHHOCTH CBOMCTB HEMPEAEIbHBIX M apOMATUYECKHX KapOOHOBBIX KHCIOT, JUKapOOHOBBIX
KHUCIIOT, TUAPOKCUKAPOOHOBBIX KHCJIOT. IlpeicTaBuTenu BbICIIMX KapOOHOBBIX  KHUCIOT:
CTeapuHOBas, MAIbMUTUHOBAS, OJICUHOBAS, IUHOIE8AS, NUHOIeH08as KUCIOThl. CocOoObI MOTyYeHus
U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuable 3¢upsl. ['omonorndeckuid psin, obmas ¢opmyna, W30Mepuss U HOMEHKIATypa.
®uznyecKkre 1 XUMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U ILIEJTIOYHOM Cpejie.

Kupsr. Crpoenue, ¢puzndeckrne W XUMHUUECKHUE CBOMCTBA XHPOB: THAPOIH3 B KHCIOW U
mesouHoil cpene. OCOOEHHOCTH CBOWMCTB JKHUPOB, COJEPXKALUX OCTATKU HEMPEIENbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IpUpoOE.

Mb11a Kak coiv BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OO6mrass  xapakTepucThKa yrieBoaoB. Kiraccudukamus yriaeBogoB (MOHO-, IH- W
nojucaxapuzsl). MoHocaxapuabl: TJIOKo3a, (pykrosa, ramakrosa, pubo3a, Ae30KcHpHudo3a.
@u3nuecKkre CBOMCTBA U HaxoxieHue B npupoae. PorocuHTe3. XUMUYECKUE CBOMCTBA TIFOKO3BI:
pEeaKklnu ¢ yYaCTUEM CIIUPTOBBIX M aJbJACTUAHON TPYIII, CIIUPTOBOE U MOJIOUYHOKHUCIIOE OpOXKEHHE.
[IpruMmeHneHne riaroKo3bl, €€ 3HaAUCHUE B JKM3HEAESATEIBbHOCTH OpraHusma. /ucaxapuipl: caxaposa,
MajbTO3a M JIaKTo3a. BoccTaHaBiIuBaloOUIMe M HEBOCCTAHABIMBAIOIIME aucaxapuiabl. ['maponus
nucaxapunoB. Haxoxnenue B mpupone u npuMeHenue. [lommcaxapuipl: Kpaxmai, TJIMKOIEH M
nemnoao3a. CTpoeHne MakpoMOJIEKYJ Kpaxmalla, TIIMKOTeHa U 11eulroso3bl. dusnueckue cBolcTBa
KpaxMmaja M LeJUII0JI03bl. XUMHUYECKUE CBOMCTBA Kpaxmalsa: TMAPOIN3, KAYECTBEHHAs PEaKIUs C
noJ0oM. XHUMHUYECKHE CBOMCTBA IEJUTIOJIO3BI: THIPOJIN3, TodydeHue 3¢pupoB 1eitono3sl. [lonstue
00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).

OKCIIEpUMEHTAIbHbIE METOJIbl W3Y4YEHHs BEUIECTB M HUX MPEBPALICHUN: PACTBOPUMOCTh
Pa3IUyYHBIX CIIUPTOB B BOJIE, B3aMMOJEHCTBHE 3TAHOJIA C HATPUEM, OKHCIEHUE ATUIIOBOIO CIIUPTA B
anbJIeru]l Ha packaji€HHON MEIHOM MPOBOJIOKE, OKUCIEHHUE ITUIOBOIO CIIUPTA AUXPOMATOM Kaus
(BO3MOXKHO HCIMOJB30BAaHUE BUICOMATEPUAIOB), KAueCTBEHHBIE pEaKUUU Ha alpIeruibl (C
ruapokcuaoM nuammuncepeopa(l) u rugpoxcugom meau(ll)), peakius raumepruHa ¢ THIAPOKCHIOM
meau(ll), xummuueckue cBOMCTBa pacTBOpa YKCYCHON KUCIIOTHI, B3AUMOJIEHCTBHE PacTBOPA TIIFOKO3bI
c ruapokcuaom meau(ll), B3anmoneiicTBre kpaxmaia ¢ H0JJ0M, pelIeHHEe SKCTIEPUMEHTANBHBIX 3a/1a4
no TemaM «CrupTsl 1 henonsn», «KapOoHoBbie KUCTOTHL. CI0XKHBIE 3(DUPDI».

A3oTcoaep:kaliue OpraHu4ecKkue coeJHHeHusl.

AMUHBI — OpraHu4ecKue MPOoru3BoJHbIe aMmmuaka. Kiaccudukanus aMuHOB: anudaTuyeckue u
apoOMaTUYeCKHe; NEepBUYHbIC, BTOPHUYHBIE W TpeTHyHble. CTpoeHHe MOJIeKyJ, oOmas ¢opmya,
M30MepHsi, HOMEHKJIaTypa U (pu3nueckue CBONCTBa. XMMUUECKOe CBOMCTBA aau(paTHUECKUX aMUHOB:
OCHOBHBIE CBOWCTBA, AJIKWJIMPOBAHUE, B3AUMOAECHCTBUE IEPBUYHBIX AMUHOB C a30TUCTON KUCIIOTOM.
Conm aJIKWIaMMOHHS.

AHUIMH — TpeACTaBUTENb aMUHOB apomarnueckoro psaa. CtpoeHue aHwinHA. B3zanmHoe
BIUSHUE TPYNI aTOMOB B MolleKyie aHWinHAa. OCOOCHHOCTH XMMHYECKHUX CBOMCTB aHWIMHA.
KauecTBennsie peakuuu Ha aHWIMH. CriocOOBI MOTYYEHHs U IPUMEHEHUE anu(aTuyecKux aMHUHOB.
[TonyyeHue aHUIMHA U3 HUTPOOEH301A.

AmuHokucnotel. HoMmenknatypa u usoMmepusi. OTaenbHble NPeCTaBUTENN 0-AMUHOKHUCIIOT:
[JIMIVH, alaHuH. Ou3ndyeckne CBOMCTBA aMMHOKHUCIOT. XMMHUYECKHE CBOMCTBA AMHUHOKHUCIIOT Kak
aM(pOTEPHBIX OPraHUYECKUX COCTUHEHUH, peakiys MOJMKOHIEHCAIUU, 00pa30BaHUe MENTHUIHON
cBs3U. buonoruueckoe 3HaueHne aMuHOKHUCIIOT. CUHTE3 U THIPOJIU3 NENTH/IOB.

benku xak mpuponHbie nonumMepsl. [lepBuyHas, BTopuyHas U TpeTUYHAsl CTPYKTypa OEJIKOB.
XUMHUECKUE CBOMCTBA OEJIKOB: TUAPOIIU3, IEHATYpaLlusl, KAYECTBEHHBIE PEAKLIMU Ha OEIKU.
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DKCrepuMEHTAIbHbIE METO/IbI U3YUYCHHS BEILIECTB U UX MIPEBPAILEHUI: pacCTBOpEeHUE OEIKOB B
BOJe, JCHATypamus OCJIKOB TMIPH HAarpeBaHWW, IIBETHBIE peaknuu Ha OelKu, pelieHue
SKCICPUMEHTAIBHBIX 3a7ad 1O TeMaM «A30TCOAEpIKAIIUE OpPraHUYEeCKUe COCAMHCHUS» U
«Pacno3HaBaHue OpraHMYECKUX COSIUHEHUI».

BbicokomosiekyasipHbIe COeTHHEHHUSI.

OCHOBHBIC TOHSATHS XUMHUH BBICOKOMOJICKYJISIPHBIX COCAMHCHHI: MOHOMEp, TOJUMED,
CTPYKTYpHOE 3BEHO, CTETIEHb MOJUMEPHU3AIINU, CPEIHSS MOJeKyIsapHas Macca. OCHOBHBIE METO/IbI
CUHTE3a BBICOKOMOJIEKYJISIPHBIX COSTUHEHHI — MOJTMMEPU3AIIHS U TTOTUKOHICHCAIIS.

[Tomumeprble MaTepuanbl. [TmacTMacchl (ITOJMATHICH, TOJUTIPOIWICH, MOJWBUHUIXIOPHUI,
MOJIUCTUPOJI, TOTUMETHIMETAKPHIIAT, MOJUKAPOOHATHI, oMudITUICHTepedTanar). Ytunuzanus u
nepepadoTKa MIACTHKA.

DnacToMephl:  HATypaJbHbIM  KaydyK, CHHTETHYeCKHEe Kaydyku (OyTaJHeHOBBIH,
XJIOPOTIPEHOBBII, U30TIPEHOBBIN) M CUITUKOHBL. Pe3nHa.

Bonokna: HaTypaibHBIE (XJIOMOK, IIEPCTh, IIENTK), MCKYCCTBEHHBIC (BUCKO3a, aleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KAPOH U JIABCaH).

[TonmuMmepsl crienuanbHOTO HazHadeHHs (TedIIOH, KeBIap, AJICKTPOMPOBOJISIINE MMOJTUMEPHI,
OuopasiaraeMble MOJIUMEPHI).

DKCTepUMEHTAIbHBIE METOJbl M3YYCHHsI BEIIECTB U UX NPEBpALICHHI: O3HAKOMIIEHUE C
oOpa3llaMd  TMPHUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAacC, KaydyKOB, pEIICHUE
AKCIIEPUMEHTANIBHBIX 3a7a4 1o TeMe «Pacrno3HaBaHue m1acTMace U BOJIOKOHY.

Pacuérnbie 3amaun.

Haxoxaerne MOJeKyJIIpHOW (OPMYIIBI OPraHUYECKOTO0 COSAMHCHHS 10 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOSIIMX B €r0 COCTAaB, HAaXOXKACHHE MOJEKYJISIPHOH (HOpMyJbl OpraHHYECKOro
coenuHeHus 1Mo Macce (00BEMY) MPOAYKTOB CrOpaHUs, MO KOJIUYECTBY BellecTBa (Macce, 00BEMY)
MPOAYKTOB PEAKIUU W/WIM WMCXOJHBIX BEIISCTB, YCTAaHOBICHUE CTPYKTYPHOU (HOpMYIIBI
OpPraHMYECKOTrO BEIIECTBA HAa OCHOBE €ro XUMHYECKHX CBOWMCTB WM CHOCOOOB MOJTYy4YEeHUS,
OTIpe/IeNICHUE JI0JIM BBIXO/Ia MPOIYKTa PEAKIMU OT TEOPETHUECKH BO3ZMOYKHOTO.

MexnpeamMeTHbIE CBSI3H.

Peanu3anust MexXnpeaMeTHBIX CBA3€H NpPH H3y4YEHUHM OpraHudeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCS YePe3 UCIIOIb30BAHNE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK U TOHSITHIA,
MPUHSTHIX B OT/IEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTecTBEHHO-HAYYHbIC MTOHITHS: SIBIICHUE, HAYUHBIH ()aKT, TUIIOTE3a, TEOPHsl, 3aKOH,
aHalu3, CHHTE3, Kilaccuukanus, HaOIroIeHHe, N3MEPEHNE, IKCTIEPUMEHT, MOEIh, MO/ICTTHPOBAHNE.

@dusuka: MaTepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, SHEPreTUUECKUN YPOBEHb,
BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSHUE BEIIeCTBA, (PU3NYECKUE BEIUYMHBI, C€IHMHHIIBI
HU3MEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: xinerka, opraHusM, ’KocucTeMa, Ouocdepa, MeTabonu3M, HACIEACTBEHHOCTD,
aBTOTPOQHBII U TeTepOTPO]HBIN TUII TUTAHUS, OpOXKEHHE, HOTOCHHTE3, AbIXaHUE, OCIKH, YTICBOIB,
KHUPBI, HyKIEUHOBbIE KUCJIOTHI, PEPMEHTHI.

I'eorpadus: nmone3Hple UCKOMAaeMbIE, TOTUIUBO.

TeXHONOTHS: MUIIEeBBIE MPOIYKTH, OCHOBBI PAIIMOHAIBHOTO IMUTAHUS, MOIOIINE CPECTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETHUYECKHX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHNYECKASA XUMUSA
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Teopern4yeckne 0CHOBBI XUMHUH.

Atom. CocTaB aTOMHBIX saep. XUMHUUeCKUi 3nemeHT. M3oronbl. CTpoeHuE 3JIEKTPOHHBIX
000JI0YEeK aTOMOB, KBAHTOBBIEC YMCIIa. DHEPTeTHYECKIE YPOBHH U MOyPOBHUA. ATOMHBIE OPOUTAIIH.
Kitaccuukanusi XMaMUYECKHX 3JIEMEHTOB (S-, pP-, d-, f-amementsr). Pacnpenenenue 3JeKTpOHOB 110
aTOMHBIM OpOUTANIAM. OJIEKTPOHHBIE KOH(UIypalud aTOMOB 3JEMEHTOB MEPBOrO—YETBEPTOrO
MEPUOJIOB B OCHOBHOM U BO30YXIEHHOM COCTOSHUH, JJIEKTPOHHBIE KOH(UTYpaluud HOHOB.
ONEeKTPOOTPULATEIIBHOCTD.

Ilepuonnueckuit 3axkoH u Ilepuoamueckas cucreMa XuMuyeckux odnemeHros J[.M.
Menpeneena. CBsi3b nepuoandeckoro 3akoHa u I[lepuonnyeckoil cucTeMbl XUMHUYECKUX AJIEMEHTOB
C COBPEMEHHOH TEOpPHEHN CTPOCHMsI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XMMHMUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM IPOCTHIX U CIOXKHBIX BEIIECTB IO IPYIIaM U IepruojiaM. 3HaueHHe
nepuoanyeckoro 3akona /.M. Menneneesa.

XuMpdeckasi CBsI3b. Bubl XMMHMUYECKOH CBS3M: KOBAJCHTHAs, HMOHHAs, METAJUIMYECKas.
MexaHu3mbl 00pa30BaHUs KOBAJIEHTHOW CBSI3U: OOMEHHBIM U JIOHOPHO-AaKIENTOPHbIN. DHEprus u
JUIMHA CBs3U. [10IspHOCTD, HANIPABIEHHOCTH M HACHIIIAEMOCTh KOBAaJICHTHOM CBsi3U. KpaTHbIe CBA3M.
Bonoponnas cBa3b. MexXMOJIEKYJIIpHBIE B3aUMOJEHCTBUSA.

BaneHTHOCTB 1 BaJIeHTHBIE BO3MOYKHOCTU aTOMOB. CBsI3b 3JIEKTPOHHOMN CTPYKTYPbI MOJIEKYJI C
UX T€OMETPUUECKHUM CTPOEHUEM (Ha IIPUMEpE COCUHEHUH 3JIEMEHTOB BTOPOI'O NEPUOJIA).

IIpencraBnenne O  KOMIUIEKCHBIX  coequHeHMsX. (CocTaB  KOMIUIEKCHOTO — MOHA:
KOMILIEKCOOOpa3oBaresb, JIMTAHIbl. 3HAYEHME KOMIUIEKCHbIX coenuHeHuid. [loHstue o
KOOpJAMHAIIMOHHOW XUMUH.

BemecTBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHUA. THUIBI KPUCTAIUTMUECKHUX PEIIETOK
(CTpYKTYp) U CBOKCTBA BEIIIECTB.

IlonsiTe o aucnepcHbIx cucremax. MctuHHble pacTBophl. IIpencraBieHue O KOJIOMIHBIX
pacTtBopax. CriocoObl BbIpa)KE€HUSI KOHIIEHTPALMU pacTBOPOB: MaccoBasi 10JIsl BEILIECTBA B pacTBOPE,
MOJIIpHasi KOHUEeHTpauus. HachllleHHBIE M HEHACBINIEHHBIE PAcTBOPBI, PAacTBOPUMOCTB.
Kpucrannoruapartsl.

Knaccudpukanus ¥ HOMEHKIaTypa HEOPTaHWYECKUX BEIIECTB. |pHUBUAIbHbIE Ha3BaHUSA
OTIENbHBIX TPEICTABUTENIEH HEOPraHUYECKNX BEILECTB.

Knaccudukanmss XuMHUECKUX peakuuil B HEOPraHMYECKOW M OpPraHUYeCKON XWMHUH. 3aKOH
COXPAaHEHHs MAacChl BEIIECTB; 3aKOH COXPAHECHHSA W IPEBPAILECHUS DHEPIMH IPH XHUMHUYECKHUX
peakiusx. TernoBbie 3pPEeKThl XUMHUUECKUX peakluil. TepMOXUMUYECKUE YpaBHEHHS.

CKOpOCTh XMMHUYECKOH peakuuu, e€ 3aBUCHMOCTb OT Pa3JIMYHBIX (aKkTopoB. |'OMOreHHbIE H
rereporeHHsle peakuuu. Karanus u kaTanns3aTtopsl.

OOpatuMble U HEOOpaTUMBbIE peakUuu. XUMUYEeCKoe paBHOBecHe. KOHCTaHTa XUMHUYECKOTO
paBHOBecHs. DakTOpbl, BIMSIONIME Ha IOJIOKEHHE XMMHMYECKOTO PpaBHOBECHS: TeMIIepaTypa,
JaBJICHUE U KOHLICHTPALMH BEILECTB, y4acTBYOUX B peakuuu. [Ipunnun Jle HlaTense.

OnexkTtponutudyeckass aucconuanus. CunpHble U cinabble  anmekTponuthl.  CTeneHb
nucconuanuu. Cpena BOJIHBIX PACTBOPOB: KHUCIJIOTHAs, HEUTpasibHas, IIeTo4Has. BomopoaHbii
nokasatens (PH) pactBopa. ['maponus coneil. Peakiuu nonHoro oOMeHa.

OKHCAUTENBbHO-BOCCTAHOBUTENbHBIE  peakuuu. CreneHb okucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. lIpomeccsl OKHCIEHMS W BOCCTAaHOBJICHUSA. BakHeHIIMe OKHUCIHTENH U
BOCCTAHOBUTENN. METO/I 3JIEKTPOHHOTO OaaHca. DJIEKTPOJIU3 PACTBOPOB U PACIVIaBOB BEILIECTB.

OKCHepUMEHTAJIbHbIE METOJbl M3y4YEHUs] BELIECTB W HUX NPEBpALICHUI: pa3ioKeHue
IIEPOKCHJA BOJOPOJAa B MPHUCYTCTBUM KAaTaau3aTopa, MOJEIN KPUCTAINIMYECKUX PEHIETOK,
MIPOBE/ICHUE PeaKIuil HOHHOTO OOMEHa, OIpeIesIeHIe Cpelbl paCTBOPOB C MOMOIIbIO MHIUKATOPOB,
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U3Y4YCHHE BIIMSHUS Pa3IUYHBIX (PAaKTOPOB HA CKOPOCTh XMMHUYECKOH peaklud U TOJOKEHUE
XUMHUYECKOI'0 PAaBHOBECHS.

Heoprannueckasi xummus.

[lonoxenune HemeramioB B Ilepuonuueckoid cucrteMe Xumuueckux 3iemeHToB J[.H.
MenieneeBa 1 0COOEHHOCTH CTPOCHHUS X aTOMOB. PU3HUECKUE CBOWCTBA HEMETAJIIOB. AJITOTPOITHUS
HEMETAJIOB (Ha MpUMeEpe KUCIIopoaa, cepbl, hochopa u yriepona).

Bogopon. Ilomydyenue, gu3nyeckue W XUMHYECKHE CBOICTBAa: peakiMy C MeTallaMd U
HEMeTaJlJIaMU, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mapuabl. TOIIMBHBIE 3JIEMEHTHI.

l'anorensl. Haxoxmenue B mpupojie, CHOCOOBI MOTydYeHUs, (DU3NYECKHE U XUMHUUYCCKHE
cBoiictBa. ['amorenoBomopoabl. Baxueilmme KucmopoacoiepKaliue COeIUHEHUS TaloreHOB.
JlabGopatopHble U IPOMBILIIEHHBIE CIIOCOOBI NMOYYEeHHsI rajoreHoB. [I[puMeHeHne rajJoreHoB U ux
COCTUHEHUN.

Kucnopon, o3oH. JlabopaTopHble M MPOMBIIUICHHbIE CHOCOOBI MOJYYEHHs KHCIIOpPOJA.
dusnyecKkre 1 XMMHUYECKHE CBOMCTBA U MPUMEHEHHE KHCII0poia U 030Ha. OKCUABI U TIEPOKCHUIBI.

Cepa. Haxoxnenue B nmpupoje, CriocoObl nmonydeHus, Gpu3ndeckue 1 XMMHUECKHe CBOMCTRA.
Cepoogopon, cynbduasl. Oxcun cepbi(1V), okcun cepri(VI). CepHuctast u cepHasi KUCIOTHI U UX
conu. OcoOEHHOCTH CBOWCTB CEPHOM KUCIOTHL. [IprMeHeHne cepbl 1 €€ coeTMHEHUI.

Azot. Haxoxnaenue B mpupoie, croco0bl ModydeHus, (GU3nueckre U XuMUYEeCKHe CBOICTBA.
Amvmuak, HUTpUAbL. OKCUABl a30Ta. A30THCTas W a30THas KUCIOTHI U uX coiu. OcoOeHHoCTH
CBOMCTB a30THOM KUCTOTHL. [IprMeHeHne a30Ta u ero coeIMHeHU. A30THBIC yA00pEHHUS.

®ocdop. Haxoxxaenue B mnpupoae, CIOCOOBI MONy4eHUs, (U3MYECKHEe U XHMHUYECKHE
croiictBa. @ochuner u pochun. Okcunsl hocdopa, pochopras kucimora u e€ comu. [IpumeHeHue
dbocdopa u ero coequnenuii. GocdopHbie y100peHuUs.

Yriepon, HaX0XAeHHE B IPUpoIe. AIIoTponHbie Moaupukanuu. Ousnueckre 1 XUMHUYECKHe
CBOMCTBA MPOCTHIX BEIIECTB, 00pa3oBaHHbIX yriaepoaoM. Okcun yraepoaa(ll), okcun yriaepona(lV),
yroibHasi KHUCJIOTa U €€ CcoJu. AKTUBHPOBaHHBIA yroib, ajacopOuus. Dymnepensl, rpades,
yraepoanble HaHOTPyOku. IlpuMeHeHHe MPOCTHIX BEIIECTB, OOPAa30BAHHBIX YTJIEPOJOM, M €ro
COCIUHEHUH.

Kpemuuii. Haxoxxnenue B mpupone, CHocoObl MONyYeHHUs, (PU3MUECKHe U XUMHUYECKHE
cBoiictBa. Oxcun kpemHusA(lV), kpemHHeBass KuciaoTa, CWIMKaThl. [IpMeHeHHe KpeMHHS U €ro
coequHeHnit. CTeKJ0, ero mojgy4yeHue, BUIbl CTEKIIA.

[Tonoxenue meramioB B [lepuoandeckoil cucteMe XMMHUYECKHX 31eMeHTOB. OcoOeHHOCTH
CTPOCHHS JICKTPOHHBIX 000JI0ueK aToMOB MeTaymioB. OOmme (u3nYecKue CBOWCTBA METaJUIOB.
[Tpumenenue MeTamioB B ObITy ¥ TexHUKE. CIUIaBbl METAIIJIOB.

DNEKTPOXUMHUUSCKHUNA PsAJl HampsikeHud MeTaioB. OOiue crnocoObl MOMyYeHUsT METaJIOB:
TUIPOMETAJUTYPrusi, TUPOMETAJUTYPIHUsl, AJIeKTpoMeTautyprus. IloHsaTne o KOppO3UMM METaJLIOB.
CriocoOsI 3aIUThI OT KOPPO3HUH.

OOmast xapakrepuctuka MmetamwioB |A-rpynmer [lepuoanyeckoil CHUCTEMBl XMMHUYECKHUX
snemMeHTOB. HaTpmii u kanuii: monydeHue, GU3MYECKHE M XUMHYECKHE CBOWCTBA, MPUMECHECHHE
MPOCTHIX BEIIECTB U UX COEIUHEHUN.

Obmas xapaxrtepuctuka MetamuioB |IA-rpynmer Ilepuoanueckoil cucTeMbl XUMHYECKHX
2J€MEHTOB. MarHuil U Kajbllui: ToJydeHne, (PU3NUecKue U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE
MIPOCTHIX BEIIECTB U UX coeTuHeHUN. JKECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEHUs.

ANIOMUHUI: TONyyeHue, (U3NYECKUE M XUMHUYECKHE CBOWCTBA, NPHUMEHEHUE IPOCTOrO
BELIECTBA U €ro coeauHeHuil. AMoTepHbIE CBOMCTBA OKCHAA M THIPOKCHIA aFOMHUHUSA,
TUIPOKCOKOMITJIEKCHI aTFOMUHUSL.
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O61as xapakTepucTuka MeTaiioB modounsix noarpynn (b-rpymnmn) [epuoauueckoii cucteMsl
XUMUYECKUX IJIEMEHTOB.

duznueckrue U XMMUYECKHE CBOWCTBA Xpoma U ero coeauHeHud. OKCHABI U THAPOKCHIBI
xpoMma(ll), xpoma(lll) u xpoma(VI). Xpomarbl u auxpomMaTrbl, MX OKHCIHTEIbHBIE CBOWCTBA.
[TonyuyeHnue u npuMeHEHUE Xpoma.

@u3nyecKkre U XMMUYECKHE CBOMCTBA MapraHiia ¥ €ro CoOeIMHEeHU. BaxxHeimme coe iMHEHN
mapranna(ll), wmapranna(lV), wmapranna(VI) wu wmapranma(VIl). Ilepmanranar kamms, ero
OKHCIIUTEIIbHBIE CBOMCTBA.

duznueckre U XMMHUYECKHE CBOMCTBA jKeje3a W ero coeauHeHuid. OKCUIBI, TUIPOKCUIBI U
conu xene3a(ll) u sxeneza(lll). [Tomydyenue u npuMeHeHHE kKee3a U ero CIUIaBOB.

Ou3NYeCKUe U XMMHYECKHE CBOMCTBA MeaW U €€ coequHeHuil. [lomyyeHrne n npuMeHeHue
MEIN U €€ COeTUHEHUN.

[{uuk: momydeHue, GU3NIECKUE U XUMUYECKHEe CBOMCTBA. AM(OTEpHBIE CBOMCTBA OKCUIA U
THAPOKCH/IA IIMHKA, TUIPOKCOKOMIUIEKCHI IMHKA. [I[puMeHeHne IIMHKA U €T0 COeUHEHUH.

DKCrepuMEHTAIbHbIE METObI U3YyUEHHUS BEUIECTB U UX MpPEBpaIICHMIA: HU3yueHue o0pasioB
HEMETAJJIOB, ropeHue cepbl, Qocdopa, xemeza, MarHus B KUCIOPOJE, H3yUEHUE KOJUICKIUU
«Meramiel U CIJIaBbl», B3aUMOJICHCTBUE IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METaNIOB C BOJAOHN
(BO3MOKHO HCTOJb30BAaHUE BHIEOMATEPHANIOB), B3aMMOJCICTBIE IIUHKA M Kelie3a C pacTBOpaMu
KHUCJIOT U IIeJIoYeil, KaueCTBEHHbIC PEAKIMM HAa HEOPraHMYECKUE AaHHWOHBI, KaTHUOH BOJOpPOJA U
KaTHOHBI METAJIJIOB, B3aUMOJCHCTBUE T'MAPOKCUAOB AJTOMHUHMS U IIMHKA C PACTBOPAMM KHUCIOT U
1IeJI0YEH, pelIeHne dKCIEPUMEHTANBHBIX 3a7a4u 1o TeMaM «l anmorens», «Cepa U e€ coeJuHEHUs»,
«A30T U Qochop W UX COeNMHEHHs», «MeTamibl TIaBHBIX MOATPYIHID», «MeTamibl MOOOYHBIX
MOATPYIID).

XuMuo U KU3Hb.

Ponp xumuu B oOecrnieyeHHH yCTOWYMBOTO pa3BUTHsA uesioBedecTBa. [loHATHE O HAy4YHBIX
MeToAaxX IMO3HAaHWSA U METOJOJIOTMM HAay4YHOI'O UccienoBaHus. HayuyHble IpUHIMIBI OpraHUu3alyu
XUMHUYECKOTO TMPOHU3BOACTBA. [IpOMEBINITIEHHBIE CMOCOOBI TOMYYEHHUS Ba)XHEHIIMX BeIIeCTB (Ha
npuMepe TPOM3BOACTBA aMMHaKa, CEPHOM KHCIOThI, MeTaHojia). [IpoMBINUICHHBIE CTOCOOBI
MOJIyYEHUsI METAJJIOB M CIUIABOB. XUMHUYECKOE 3arps3HEHUE OKpPYXKAIIEed Cpeabl U €ro
nocyencTsus. Ponb xumuu B 00ecieueHNH SHEPreTHIECKOM 0€30MacHOCTH.

Xumuss H 300poBbe 4enoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia ucCHonb30BaHUSA
JIEKapCTBEHHBIX NpenapatoB. Poib XUMHUM B pa3BUTUU MEIULIUHBI.

XuUMHS THIKA: OCHOBHBIE KOMIIOHEHTHI, MUILEBbIE N00aBKkH. Poiib XuUMHHM B OOecreueHUH
MUIIEBON OE30MaCHOCTH.

Kocmernueckne u mnapdromeprbie cpenctBa. beitoBas xummus. IlpaBunma Ge3omacHOro
WCIIOJIH30BAHUS MPENapaToB OBITOBON XUMHUH B TIOBCETHEBHOM JKU3HMU.

XuMUs B CTPOUTENBCTBE: BaXKHEHIIINE CTPOUTENbHBIE MaTEPHUAIbI (IIEMEHT, OETOH).

XuMus B CeIbCKOM X03s1iicTBe. OpraHnuecKre 1 MUHEPATbHbBIE YIOOPCHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MaTepHUallbl, KPACKH, CTEKJIO, Kepamuka. Marepuansl s
aneKkTpoHuKkU. HaHoTexHonoruu.

PacuérHble 3amaumn.

Pacu€Tbl: Macchl BellecTBa UM 00bEMa ra3oB MO U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
WK 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIMU BEIIECTB, MacChl (00BEMA, KOJTHMUECTBA BEIIECTBA)
MPOJIYKTOB PEaKIMH, €CIU OJHO M3 BEHIECTB HMMEET NpHMECH, Macchl (00BEMa, KOJIMYecTBa
BEIIECTBA) MPOJYKTa PEaKIMU, €CIM OJHO M3 BEIIECTB JAaHO B BHJIE PacTBOpa C OMpelneiaEHHON
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MacCOBOM J10JIel pacCTBOPEHHOTO BEIIECTBA, MACCOBOM J0IM M MOJIIPHON KOHILIEHTPAIIMU BEIleCTBa
B PAcTBOPE, JOJIU BBIX0/1a IPOAYKTA PEAKIIUU OT TEOPETUYECKU BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanuzamust MeXIpeIMETHBIX CBSI3€H MPH M3YYEHUU OOIIel M HEOPTaHMYEeCKOW XuMuu B 11
KJIacce OCYIIECTBISICTCS Yepe3 HCIONb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK U
MOHSITUM, IPUHATHIX B OTJEIbHBIX MIPEIMETAX €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO1ue ecTecTBEHHO-HAYYHbIE MTOHITHS: SBIICHUE, HAYUHBIH (aKT, TUIIOTE3a, TEOPHsl, 3aKOH,
aHaln3, CHHTE3, KIACCU(PHUKAIINA, TIEPHOANIHOCTD, HAOIOICHUE, U3MEPEHNE, IKCTIEPUMEHT, MO/IEIb,
MOJIETUPOBAHUE.

dusuka: MaTepusi, MUKpPOMUDP, MAaKpPOMHP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOII,
PaAMOaKTUBHOCTb, MOJIEKYJIA, SHEPreTUYECKUH YpOBEHb, BEIIECTBO, TeNO, O0BEM, arperatHoe
COCTOSTHUE BEIIECTBA, WJCANIbHBIM ra3, (pU3nuecKue BEIWYHHbI, €IUHUIBI U3MEPEHUS, CKOPOCTH,
JHEprus, Macca.

buonorust: knerka, opraHu3M, OJKocucTteMa, Ouocdepa, MeTadOINU3M, MaKpo- H
MUKpPO3JIEMEHTBI, O€JKH, JXUPBI, YIJIEBOAbI, HYKJIEHHOBBIE KHCJIOTHI, (EPMEHTHI, TOPMOHBI,
KpYTrOBOPOT BEILECTB U IOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadus: MuHEpasbl, FOpHbIE TOPO/IbI, TOJIE3HBIE HCKOMAEMBbIE, TOILINBO, PECYPCHI.

TexHonorus:: XUMHYECKas NPOMBIIUIEHHOCTh, METAJUTyprus, CTPOUTEIbHBIE MaTepHalbl,
CEJIbCKOXO35MCTBEHHOE  NPOM3BOJCTBO, MHUIIEBAas  MPOMBIIUICHHOCTb,  (hapMaleBTHYECKas
MIPOMBIIIIEHHOCTh, IPOU3BOJICTBO KOCMETUYECKUX MPENapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTEPHUAIIOB, AJIEKTPOHHAs! IPOMBILIUIEHHOCTh, HAHOTEXHOJIOTUH.

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA TIPOTPAMMBI 110 XUMHUKU HA
YI'JIYBJIEHHOM YPOBHE CPE/ITHEI'O OBILIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHI

B CcoOTBEeTCTBUH C CHUCTEMHO-JEATEIBHOCTHBIM TIOJXOJOM B CTPYKType JIMYHOCTHBIX
PE3yJIBTaTOB OCBOCHHS MpeaMeTa «XUMHS» Ha YPOBHE CPEAHETO OOIIEro oOpa3oBaHMS BBIICIICHBI
CJIETyIOIIHE COCTABIISIONINE: OCO3HAHNE 00YYAIOIIUMUCS POCCUMCKON IPaskIaHCKOW HIEHTUYHOCTH;
TOTOBHOCTh K CaMOPa3BHUTHIO, CAMOCTOSTEIILHOCTH U CAMOOTIPE/ICIICHUIO; HATUYMe MOTHBAIUU K
00y4EeHHI0; TOTOBHOCTH M CITOCOOHOCTH O0YYaIOIINXCS PYKOBOJICTBOBATHCS IPUHATHIMU B OOIIIECTBE
MpaBWJIaMd M HOPMAaMH TIOBEJICHUS;, HAIWYHE TMPABOCO3HAHUS, HKOJIOTHUYECKON KYIBTYpPHI;
CIIOCOOHOCTH CTaBUTH S/ U CTPOUTD )KU3HCHHBIC ITJIaHBbI.

JInuHOCTHBIE pe3yJbTaThl OCBOCHHS TMpeaMeTa «XHUMHUS» OTpakaloT CHOPMUPOBAHHOCTD
OIbITAa MO3HABATEIBHOM W MPAKTUYECKON JEATEIbHOCTH OOYYaIOIIMXCS B MPOLIECCE pealn3aluu
00pa3oBaTeIbHON JESTEITLHOCTH.

JIuuHOCTHBIE pe3yJbTaThl OCBOCHHS TMpeaMeTa «XHUMHUS» OTpakaloT CHOPMUPOBAHHOCTD
OIbITAa TO3HABATEIBHOM M MPAKTUYECKON JAEATEIbHOCTH OOYYaIOIIMXCS B MPOLIECCE pealn3aluu
00pa30BaTeNIbHOM I TEIBHOCTH, B TOM YHUCIIE B YACTHU:

1) rpakIaHCKOr0 BOCIIUTAHMSA

0CO3HaHMA OOYYAIOUIMMHUCS CBOWX KOHCTHTYIMOHHBIX TIPaB M O0S3aHHOCTEH, yBa)KEHHS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUs] O COLMAJIbHBIX HOPMax U TMpaBWIAX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW NEATEIbHOCTH IMPHU CO3JaHUHM YUYEOHBIX MPOEKTOB,
pelIieHny yueOHBIX U MO3HABATENBHBIX 33124, BHITOJTHEHUH XUMUYECKIX YKCIIEPHUMEHTOB;
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CIIOCOOHOCTH IMOHUMATh ¥ IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTbI IPYTUX IpU
aHaJIM3€e Pa3INYHbIX BUIOB YU€OHOU NeSTEIbHOCTH,

2) NaTPMOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOILLIEHUS K UCTOPUYECKOMY U HAyYHOMY HACJIEIUI0 OT€YECTBEHHON XUMUU;

yBa)KEHUS K MPOIIECCY TBOPUECTBA B 0OJIACTH TEOPUH U MPAKTHUYECKOTO MPHUIOKEHUS XUMHUH,
OCO3HAHHUS TOTO, YTO JaHHBIC HAYKH €CTh PE3yJbTaT JUIUTEIHHBIX HAOJIOJCHUN, KPOMOTIMBBIX
HKCIIEPUMEHTAILHBIX MIOMCKOB, ITOCTOSIHHOTO TPYAa YYEHBIX U IPAKTHKOB;

WHTEpeca U MO3HABATEILHBIX MOTUBOB B TIOJNYUYEHUH U TOCIEAYIOIIEM aHanu3e nHpOpMauu
0 TEePEIOBBIX JOCTIKCHHUSIX COBPEMEHHOM OTEYECTBEHHON XHUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOT'O CO3HAHUS, ITUUECKOTO MOBEICHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYalliH, CBSI3aHHbBIE C XMMHUYECKUMHU SIBICHUSIMH, U TPUHUMATh
OCO3HAHHbBIE PEUIECHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIIEHHWBAaTh CBOE TMIOBEJICHWE M TIOCTYNKH CBOUX TOBApHUIIEH C TMO3UIUI
HPABCTBEHHBIX U MTPABOBBIX HOPM U C YIETOM OCO3HAHUS MOCIIEJCTBUI MOCTYIIKOB;

4) popMupoBaHHSA KYJbTYPbI 310POBbS:

MOHUMAaHUs IIEHHOCTEeH 370pOBOTO W 0Oe30macHOro oOpasza JKW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBbIO;

coOroieHHsI MpaBuiI 0€30MaCHOT0 OOpAIeHUs ¢ BEIIECTBAMH B OBITY, TOBCETHEBHOM JKU3HU,
B TPYAOBOH I€SITENLHOCTH;

MOHUMAHUS [ICHHOCTH TPAaBUJ WHANBUAYAJIHHOTO M KOJIJIEKTUBHOTO 0€30MaCHOTO MOBEACHHUS
B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U )KU3HU JIIOJICH;

OCO3HAHHUS TMOCIEACTBUM U HENPUATHUS BPEAHBIX MPHUBBIYEK (YMOTPEOJCHUS aTKOTOJIA,
HAPKOTUKOB, KYPEHUs);

5) TpyA0BOIro BOCIMTAHMSA

KOMMYHHKAaTUBHOW  KOMIIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIbCKOW  JIESTEIbHOCTH,
OOILECTBEHHO IOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEHICHUM MPAKTHYECKUX 3a/ad  COIHAIBHON
HAIpPAaBIEHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJbI);

WHTEepeca K MPaKTHISCKOMY M3yUeHUI0 Tpodeccrii pa3IMyHOro pojia, B TOM YHCJIE Ha OCHOBE
MPUMEHEHHUS [TPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXXECHHUS K TPYY, JIOASIM TPyJla U pe3yibTaTaM TPYA0BOM eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY WHIMBUIYAJLHOW TPACKTOPUU OOpa3oBaHMs, Oyaymiei
npodeccur U peanusalud COOCTBEHHBIX XKM3HEHHBIX IJIAHOB C YYETOM JMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEeOHOCTEH 00111eCTBa;

6) 7K0JI0rMYeCKOro BOCIIMTAHUS:

HKOJIOTMUYECKH I1€1eCO00pPa3HOro OTHOUICHHs] K MPUPOAE KaK HUCTOYHHUKY CYIIECTBOBAaHUS
JKHM3HH Ha 3eMII€;

MOHMMAHUS TJ00aJIbHOIO XapaKTepa HKOJIOTMYECKUX MpoOJieM, BIUSHUS SKOHOMUYECKUX
MIPOLIECCOB HA COCTOSTHUE MPUPOIHOMN U COLUATBHON CpPEIbI;

OCO3HAHUsI HEOOXOIMMOCTH HMCIOJIb30BAHUS TOCTHUKCHUN XUMHUU IS PEIICHHS] BOIPOCOB
paIoHaIbLHOTO MPUPOIONOIB30BAHUS;

AKTUBHOTO HEMIPUSATHUS IEUCTBUI, TPUHOCAILIUX BPE OKPYIKAIOIIEH IPUPOAHON cpeie, yMEHUs
MIPOTHO3MPOBATH HEOJIArOMPUATHBIC YKOJIOTHUSCKHUE MOCIEACTBHSI MPEATPUHUMACMBIX TEUCTBUN U
MpeIoTBpaIaTh UX;
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HaJIM4Us PA3BUTOIO DKOJOTMYECKOIO MBIIUICHHS, DJKOJOTMYECKOM KyJbTYpbI, OIIbITA
NEATEIIBHOCTH  DKOJIOTMYECKOM  HAaIpaBIEHHOCTH, YMEHMsS  PYKOBOACTBOBAaTbCi MMM B
[I03HABATEIbHON, KOMMYHUKATUBHOW U COLMAJIbHON MPAKTHUKE, CIOCOOHOCTU M YMEHHSI aKTHMBHO
IPOTUBOCTOSTh UJIEOJIOTMH XeMOPOoOuH;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOLLIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu U
00I11eCTBEHHOH MPaKTHKH;

MOHUMaHMA CHEIU(PUKH XUMHUHA Kak HayKH, OCO3HaHHs e€ poiu B (QOPMHPOBAHUU
palMOHAIBbHOTO HAYYHOTO MBILIUICHHUS, CO3JaHUM LEJIOCTHOI'O MPEACTABICHUS 00 OKpYy’KarolleMm
MUpE KaK O €JUHCTBE MPUPOBI U YEJIOBEKA, B [IO3HAHUU IPUPOIHBIX 3aKOHOMEPHOCTEN U PEILICHUN
po0JIeM COXpaHEHMsI PUPOJHOIO PAaBHOBECHS,;

yOex1€HHOCTH B 0CO0OM 3HAYMMOCTH XHMMHU JUIsl COBPEMEHHON ULUBWIM3ALUU: B €€
IYMaHHCTUYECKON HAINpaBICHHOCTH W Ba)KHOW pOJM B CO3JaHMM HOBOW 0aszbl MaTepHabHOU
KyJbTYpbl, B PELIEHUH TI00aNIbHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBON U HKOJIOTHUECKON 0€30MacHOCTH, B Pa3BUTUU MEIULIUHBI, 0O0eCTIeYeHUN
YCIIOBHI YCIICIIHOTO TPYZAa U SKOJIOIMYECKH KOM(POPTHOH KU3HU KaXKAO0r0 4jeHa o0I1ecTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHUMaHHUS  CYIIHOCTH METOJOB  IO3HAHMA,
UCTIOJb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIy4daeMble 3HAHMS AJIS
aHanu3a ¥ 00bCHEHHS SABJICHUNA OKPY>KAIOLIEr0 MUPa U MPOUCXOAIINX B HEM U3MEHEHHUN, YMEHUS
7eaTh 0OOCHOBAHHbBIE 3aK/IIOUEHHs] HA OCHOBE Hay4HbIX ()aKTOB U MMEIOLIUXCS JAaHHBIX C LIEIbIO
IIOJIy4Y€HHUs JOCTOBEPHBIX BBIBOJIOB;

CTIOCOOHOCTH CaMOCTOSTENBHO MCTOIh30BATh XUMHUECKUE 3HAHUS JIJIsI peleHUs IpodeM B
pEaJIbHBIX KU3HEHHBIX CUTYyalUsX;

MHTEpEeca K MO3HAHUIO, UCCIIEA0BATEIbCKON JEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY O0Opa3oBaHMI0O W CaMOOOpa3OBaHHIO, K
aKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUH 10 XMMHUU B COOTBETCTBHMHU C )KU3HEHHBIMH ITOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TpyJia B pa3IMYHbIX cepax MpohecCuOHaTbHON e TeIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertamnpeaMeTHbIe Pe3yIbTaThl OCBOCHHUS IIPOTPAMMBI [0 XUMHUH Ha YPOBHE CPEJIHETO OOIIETO
o0pa3oBaHUS BKIIOYAIOT:

3HaYMMbIe i1 (OPMHUPOBAHUS MHPOBO33PEHHSI OOYYAIONIMXCS MEXIUCIUILTHHAPHBIC
(MEXIpeIMETHBIC) OOIICHAYYHBIE MTOHITHS, OTPAXKAIOIIUE [IETOCTHOCTh HAYYHON KapTUHBI MUpPA H
CHenM(pUKy METOJOB IO3HAHUS, MCIOJIB3yeMBIX B €CTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
SHEPIrHs, SIBICHHUE, TIPOIIECC, CUCTEMa, HAy4YHbIH (DaKT, IPUHIIUI, THIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, UCCIICIOBaHNE, HAOIIOICHUE, U3MEPEHHUE, SKCTICPUMEHT U JPYTHE);

YHUBEpCAIbHBIC yIeOHBbIC NCHCTBUS (IT03HABATEIbHBIC, KOMMYHHUKATHBHBIC, PETYIISITHBHBIC),
obecnieunBaromue (hopMupoBaHue (QyHKIMOHAIBLHONW T'PAMOTHOCTH M COIMAILHOW KOMICTCHITUH
o0ydaromuxcs;

CIIOCOOHOCTh ~ OOYYArOIIMXCS  HWCIOJB30BaTh  OCBOCHHBIC  MEXIUCIUTUTHHAPHBIC,
MHUPOBO33pEHYECKUE 3HAHUS ¥ YHUBEPCAIbHbIC yueOHbIE TEHCTBHUS B TO3HABATEILHON U COITUATBHOMN
TIPAKTHKE.

MeramnpeaMeTHble  pe3yJbTaThl  OTPAKAIOT OBJAJICHUEC YHHBEPCAIBHBIMH  YYCOHBIMHU
M03HABATEIbHBIMHA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBHUSIMHU.
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ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE YUeOHbIe 1eiiCTBUS

1) 6a3oBble JIOTHYECKHUE eI CTBUA:

CaMOCTOSITENIEHO  (DOPMYJTHpOBaTE M aKTyaIM3UpPOBATH MPoOJEeMy, paccMaTpuBaTh e€
BCECTOPOHHE;

OTIpEACNATh IeNd JAEATeTbHOCTH, 3a/JaBas MapaMeTpbl W KPUTEPUU WX JIOCTIKEHUS,
COOTHOCHTH Pe3yJIbTaThI ICSITSILHOCTH C IIOCTABICHHBIMU IIEIISIMU;

UCIONIb30BAaTh TPU OCBOCHHUM 3HAHUK NPUEMBI JIOTUYECKOTO MBIIUICHUS: BbBIACIATH
XapaKTepHble TMPU3HAKKM TOHATHA ¥ YCTAHABIMBaTh WX B3aWMOCBS3b, HCIOJIL30BATh
COOTBETCTBYIOIINE TOHATHS JISI OOBSICHEHUS OTICIBHBIX (DAaKTOB U SBJICHHIA,

BBIOMpATh OCHOBAHMS M KPUTEPUHU IS KiIacCU(DUKAIIMH BEIIECTB M XUMUYECKUX PEaKIIHii;

YCTaHABJIMBATh IPHYUHHO-CJICICTBEHHBIC CBSI3U MEXK]Ly H3y4aeMbIMU SBJICHUSIMU;

CTPOUTDH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHBIE, IEyKTUBHbIC, IO AHAJIOTUH), BBISBISAThH
3aKOHOMEPHOCTH M TMPOTUBOPEYHS B PAacCCMaTPUBACMBIX SIBICHUAX, (OPMYITUPOBATH BBIBOABI U
3aKJTFOUCHHS,

MPUMEHSTh B IPOLIECCE IMO3HAHUS HCIONb3YyEeMble B XUMHUHM CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIeNH, TIPeoOPa3OBhIBATh MOJEIbHBIC MPEJACTABICHUS — XUMHUYECKUN 3HAK (CHMBOII) 2JIEMEHTA,
XUMHYECKast GOpMyJia, ypaBHCHHE XUMUICCKOW PEAKIINU — TP PEIICHUHU YIeOHBIX TO3HABATEIBHBIX
U TPaKTUYECKUX 3a/Jay, MPUMEHSTh Ha3BaHHBIE MOJENbHBIC MPEICTaBICHUS JIs BBISIBICHUSI
XapaKTepPHBIX MPU3HAKOB N3YYaeMbIX BEIIECTB U XUMUYCCKUX PEAKIIUH.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO MTO3HAHMS BEIIECTB U XUMUYECKUX PEAKIUi;

dbopMyIHpOBaTh LEIM W 3aJa4dl  HCCJICIOBAaHUS, WCIIOJIB30BATh IIOCTABICHHBIC U
CaMOCTOSITENILHO C(HOPMYITHPOBAaHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIS
(hopMUPOBaHUS TUTIOTE3HI IO IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUN;

BJIQJICTh HABBIKAMH CAMOCTOSITCIIBHOTO IUIAHWPOBAHUS W TMPOBEACHHUS YYCHHUYCCKHUX
HKCIIEPUMEHTOB, COBEpUICHCTBOBATh yMEHMsI HAOJIIOAATh 32 XOAOM IIPOIECcCca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIUpoBaTh OOOOIIEHUS ¥ BBIBOJBI OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3YJIBTATOB HCCIICAOBAHUS, COCTABISATH OOOCHOBAaHHBIM OTYET O TPOJCIAHHOM
pabore;

MPHOOPETATH OMBIT YUSHUIESCKOM HCCIIEI0BATEIHLCKOM M IPOSKTHOM JICSITEILHOCTH, IPOSIBIISATH
CIIOCOOHOCThH U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOMCKY METOJIOB PEIIEHUs MPaKTHYECKUX 3ajad,
MPUMEHEHUIO Pa3TUYHBIX METO/IOB TIO3HAHUS.

3) pabora ¢ unpopmaunmeii:

OpPUEHTHPOBATHCS B PA3IMUHBIX UCTOUYHUKAX MHPOpMaLUU (HAyYHO-TIOMYJISIpHAsSI JIMTEpaTypa
XUMHUYECKOTO COJEpKaHus, CIpaBOYHBIE IMOCOOUs, pecypchl WHTepHeTa), aHaIM3UpOBaTh
WHGOPMAIIHIO PA3IMIHBIX BUAOB M ()OPM MPEACTABIICHNUS, KPUTHICCKH OIIEHUBATH €€ IOCTOBEPHOCTh
Y HEMPOTUBOPEUYUBOCTH;

dbopMyIHUpoBaTh 3amMpochl M MPHUMEHSTH pPA3IUYHBIE METOABl MPU MOUCKE U OTOOpe
nH(popMaliy, HEOOXOAMMOMN JJIsl BBIMOIHEHHS YUeOHBIX 3a1a4 ONpPeAesIEHHOrO TUIIA;

MPHOOpPETaTh OMBIT MCIOJNB30BAHUS WH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUNA H
Pa3TUYHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOSITEIbHO BBIOMpaATh ONTUMAJIbHYIO (OpMYy MpeAcTaBiIeHUs HHPOPMAIMH (CXEMBI,
rpaduku, TuarpaMMel, TaOIUIBL, PUCYHKU U IPYTHE);

WCIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEJICTBA IPU padOTe ¢ XUMHUECKON HH(pOpMAIIHEC:
MPUMEHSTh MEXIIpEAMETHbIe ((pU3NYEeCKUe W MaTeMaTH4eCKhe) 3HAKU U CHUMBOJBI, (HOPMYIIHI,
ab0peBUaTypbl, HOMEHKIIATYPY;
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HCII0JIb30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATTIAAHOCTH.

KoMMyHMKaTHBHBbIE YHUBepPCAJIbHbIE y4eOHbIe IeiiCTBUSA:

3aJ1aBaTh BOMPOCHI TI0 CYMIECTBY 00CYXK/TaeMOM TeMBI B XOJI€ TUAJIOTA W/WITH JTUCKYCCHH,
BBICKA3bIBATh UJieH, (POPMYIIUPOBATH CBOU MPEIOKECHHSI OTHOCUTEITHHO BHIMTOTHEHHUS
MpEeAJIOKEHHOM 3a1a4H;

BBICTYIIaTh C MpEe3CHTaluell pe3ylbTaTOB I103HABATEIbHOW NEATEIbHOCTH, IOJTYYEHHBIX
CaMOCTOSITEJIbHO UJIM COBMECTHO CO CBEPCTHHKAMU P BBIIIOJIHEHUH XUMHUYECKOT0 IKCIIEPUMEHTA,
MPAaKTUYECKOH PabOTHI MO HMCCIECTOBAHUIO CBOMCTB M3Yy4aeMBIX BEIECTB, pealu3alld y4eOHOTro
npoekTta, U (OpMyJIHpPOBAaTh BBIBOABI IO pe3yJbTaTaM IPOBEAEHHBIX HCCIENOBAaHUN MyTEM
COIJIACOBAHUS MO3ULUH B X07ie 00CYKIeHUs 1 0OMEHAa MHEHUSIMHU.

PerynsiTuBHbBIC YHHBepCaJIbHbIC Y4eOHbIe NelicTBHUSA:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISITH CBOKO IO3HABATEIBHYIO JIESTCIBHOCTD,
ompezaensis €€ IeNu U 3aJadd, KOHTPOIUPOBATH M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
IpeiaraeMblii aroOpuT™M JCHCTBUM TPH BBITOJIHEHWH YYEeOHBIX W HCCIEAOBATEIBCKUX 3aJad,
BBIOMpaTh Hanbosee 3PGEKTHUBHBIA CIIOCOO UX PEIICHUS ¢ y4ETOM IOJYYCHHS HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUUYECKUX PEAKIIHIX;

OCYILIECTBIISATH CAMOKOHTPOJIb JACSTEIHHOCTH HA OCHOBE CAMOAHAJIM3a U CAMOOLICHKH.

NPEJIMETHBIE PE3YJIbTATHI

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS NMPOrPaMMbl 10 XMMHU Ha YIIIyOJNEHHOM ypOBHE Ha
YPOBHE CpeIHEro oO0mero o0pa3oBaHWs BKIIOYAIOT crenuduyueckue i yd4eOHOTO MpeameTa
«XUMUS» HaydHbIe 3HAHWS, YMEHHS M CHOCOOBI JICWCTBHH 10 OCBOCHHUIO, WHTEPIpPETAIMH H
Hp606pa3OBaHI/IIO 3HaHI/II>'I, BUIblI ACATCIIBHOCTU IO MOJYYCHHIO HOBOI'O 3HAHHA W NPUMCHCHHUIO
3HaHUH B Pa3IMIHBIX y‘—I€6HI)IX CUTyallusX, a TAKKC B pCaJIbHbBIX )KU3HCHHBIX CUTyalluAX, CBA3AHHBIX
C XUMHel. B mporpaMme 1mo Xumuu mpeMeTHbIC Pe3yIbTaThl IPEACTABIICHBI 10 T0JJaM U3Y4CHHUSI.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUsD OTPAKAOT:

c(hOPMUPOBAHHOCTH MPEACTABICHUI: O MECTE U 3HAYCHUH OPTraHUYEeCKOW XMMHH B CHCTEME
€CTECTBCHHBIX HayK U €€ pOJM B 00CCIEYCHUH YCTOWYMBOTO PA3BUTHUS UEJIOBEUYECTBA B PEUICHUU
mpo0JieM SKOJOTMYECKOM, SHEPreTHYECKON M MUIIEBONW OE30MacHOCTH, B PAa3BUTHH MEIUIIUHBI,
CO3JJaHUU HOBBIX MAaTEPHUATIOB, HOBBIX HMCTOYHUKOB HSHEPIHH, B OOECMEUEHUU DPAIMOHAIBHOTO
MPUPOIONIONB30BaHUs, B (JOPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTyphbl YEeTOBEKa, a TAK¥Ke
AKOJIOTHYECKH 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U IPUPOTHON Cpeie;

BJIaJICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOPAsl BKIFOYAET: OCHOBOIOJATAOIINE TOHATHS
— XMMUYECKHIA SJIEMEHT, aTOM, AP0 U 3JIEKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAaIIH,
OCHOBHOE U BO30YKIEHHOE COCTOSHUS aTOMa, THOPHUIN3aIlis AaTOMHBIX OpOUTANICH, HOH, MOJICKYJIa,
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BaJICHTHOCTB, MIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIEHUS, XUMUYECKasl CBSA3b, MOJIb, MOJIIPHAs
Macca, MOJISIpHBIA 00BEM, YIIIEpOAHBIM CKeleT, (yHKIMOHAIbHAS TPYIIa, PaguKall, CTPYKTypHbIE
bopmyIsl (pa3BEPHYTHIE, COKpPALIEHHBIE, CKEIETHBIE), N30MEPUS CTPYKTypHAs ¥ IPOCTPAHCTBEHHAS
(reomeTpuyeckasl, ONTHYECKasl), HU30MEPbI, TOMOJIOTMYECKHH psil, TOMOJIOTH, YIJIEBOJOPOJH,
KHCJIOPO/I- ¥ A30TCOJIEPrKalI€ OPTaHUYECKUE COETUHEHUS, MOHOMED, ITOJINMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPDHBIE COEJIMHEHUS; TEOPUH, 3aKOHBI (nepuoanueckuil 3akoH J[. M. Mennaeneena,
TEOpHUsl CTPOECHUsI opraHndeckux semecTs A. M. byTiepoBa, 3aKk0OH COXpaHEHHUS MacChl BELIECTB,
3aKOH COXPAHEHHWs W NPEBpAllleHUs SHEPruu IpPH XUMHUYECKUX pEaKLUsAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN $3BIK XMMHH, MHUPOBO33PEHUECKHE 3HAHMS, JIeXKalllhe B OCHOBE IOHUMAaHUS
IIPUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SIBICHUM; MIPEACTABICHUS O MEXaHU3MaX XUMHYECKHX
peakuuii, TepMOJIMHAMUYECKUX M KMHETUYECKUX 3aKOHOMEPHOCTSIX UX IPOTEKaHUs, O B3AaUMHOM
BIMSIHUM aTOMOB M TpYyNIl aTOMOB B MOJEKyJaX (MHAYKTHBHBI M Me30MEpHBIH (PQEKTHl,
opuentantsl | u |l pona); dakrTonsornueckue CBeIEHUS O CBOMCTBAX, COCTaBe, MOJyUYECHHUH H
0€30MacHOM HCIOIb30BAaHUM BAKHEHIIMX OPraHUYECKHUX BEIIECTB B OBITY W MPaKTHUYECKOMN
JESTeTbHOCTH YeJIOBEKa, OOIIMX HAyYHBIX MPUHIUIAX XMMUYECKOIO MPOU3BOJCTBA (Ha MpuUMepe
IIPOM3BOJICTBA METAHOJA, epepaboTKU HePTH);

c(OpPMUPOBAHHOCTh YMEHUM: BBISBIISTH XapaKTEPHbIE MPU3HAKHU MOHATUH, YCTaHABIUBATD MX
B3aMMOCBA3b, HCIOJb30BaTh COOTBETCTBYIOLIME IOHATUS NPU ONMCAHMM COCTaBa, CTPOCHUS U
CBOWCTB OPraHMYECKUX COCAUHECHUM;

c(hOpMUPOBAHHOCTh YMEHUM:

HCIIOJIb30BaTh XMMHMUECKYI0 CHMBOJIMKY JUISI COCTaBJICHMS MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYIT OPraHUIECKHIX BEIECTB;

COCTAaBIIAITh YPABHEHUs XMMHUYECKUX PEAaKLUN U PACKPBIBATH MX CYIIHOCTb: OKHCIIMTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIM MOCPEICTBOM COCTAaBJIEHUs 3JEKTPOHHOTO OallaHCa ATHUX PEaKIHi,
peakuuii HFOHHOTO OOMeHa MyTEM COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX MOHHBIX YpaBHEHUII;

M3rOTABIIMBATH MOJEIH MOJIEKYJI OPraHUYECKUX BEUIECTB Ul MIUIIOCTPALUU UX XUMUYECKOTO
U TIPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHHI: yCTaHaBIMBATh MPUHAMJIEHKHOCTh M3YUYEHHBIX OpPraHHYEeCKHX
BEIIECTB 10 UX COCTaBY U CTPOEHUIO K OIpPENeNEHHOMY Kiaccy/TpyIle COeIUHEHUH, 1aBaTh UM
Ha3BaHUs 1o cuctemarnueckoit Homenkinatype (IUPAC) u npuBoIuTh TpUBHAIEHBIE HA3BAHUS IS
OTAENBHBIX IPEACTAaBUTENCH OPraHMYeCKUX BEUIECTB (ITWUJIEH, ALETWIIEH, TOJYOJ], IJIMLEpPHUH,
STUJICHIJIMKONb, (eHON, (hopMalbAerul, aleTalbAerul, alleTOH, MypaBbUHAs KHCIOTa, YKCYCHas
KHUCJIOTa, CTEapuHOBasi, OJEUHOBAas, NAJbMUTHHOBAs KHUCJIOTHI, TJMLUH, aJaHUH, MajbTO3a,
bpyKTO3a, aHWINH, JUBUHWI, U30MPEH, XJIOPOIIPEH, CTUPOI U IPYTHE);

c(OPMHUPOBAHHOCTh YMEHHUS OINpPENeNATh BUJA XUMHUYECKOW CBS3M B OPraHHMYECKUX
COEIMHEHUX (KOBAJICHTHAsl U MOHHAs CBS3b, G- U TM-CBSI3b, BOJOPOIHAS CBS3b);

C(OPMHPOBAHHOCTh YMEHMS INPUMEHSTh IOJIOKEHHSI TEOPUM CTPOEHHUsS] OPraHUYECKHUX
BemiecTB A. M. bytnepoBa ans OOBSICHEHHS 3aBHUCHMOCTH CBOMCTB BEIIECTB OT HUX COCTaBa U
CTPOCHMS;

c(OPMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh COCTaB, CTPOCHHUE, GPU3NUECKHUE U XUMUYECKHE
CBOMCTBA TUIHUYHBIX MPEACTABUTENEH PA3IMYHBIX KJIACCOB OpPraHMYECKHUX BEIIECTB: aJKaHOB,
LUKJIOAJIKAHOB, QJKCHOB, aJKaJUCHOB, AJKWHOB, apOMATHYECKUX YIJIEBOAOPOAOB, CIIUPTOB,
QJIbJIETU/I0B, KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX M  CIOXKHBIX 3(QHPOB, KUPOB,
HUTPOCOEIMHEHUN U aMHUHOB, aMUHOKHCIIOT, O€JIKOB, yrieBoJ0B (MOHO-, AU- U MOJUCaXapHuaoB),
WUTIOCTPUPOBATh T€HETUYECKYIO CBA3b MEXKy HUMH YPABHEHUSIMU COOTBETCTBYIOIUX XUMHUYECKHUX
peaxIuii ¢ UCTIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;
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cOpMUPOBAHHOCTh YMEHHSA MOATBEPKAATh Ha KOHKPETHBIX IPUMEPAX XapakTep
3aBHCUMOCTH PEAKLMOHHOM CIIOCOOHOCTH OpPraHMYECKHX COCIMHEHMH OT KpaTHOCTH M THIIA
KOBAaJICHTHOM CBSI3U (G- U T-CBSI31), B3aUMHOI'O BJIUSHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEePU30BaTh UCTOYHUKHU YTII€BOJOPOJHOTO ChIphbs (HE(Th,
NPUPOIHBIN ra3, yroib), CIOCOOBI €ro mepepadOTKH M MPAKTHUYECKOE MPUMEHEHUE MPOTYKTOB
nepepadoTKw;

c(hOpMUPOBAHHOCTH BIAJCHHS CUCTEMOM 3HAaHUN O €CTECTBEHHO-HAYUYHBIX METOAAaX MO3HAHUS
— HaOJIIOJICHUH, U3MEPEHUH, MOJICIIMPOBAHHH, SKCIIEPUMEHTE (PealbHOM M MBICJIEHHOM) U YMEHHS
MIPUMEHSATH 3TH 3HAHMUSI;

c(OPMUPOBAHHOCTh YMEHHSI IPUMEHITH OCHOBHBIE ONEPALIUU MBICIUTEIBLHON AESITeNTbHOCTH
— aHalM3 W CHUHTE3, CpaBHEHHWE, O000OIICHHe, CHCTEMAaTH3alHWIO, BBIABICHHE MPUYHMHHO-
CJIEICTBEHHBIX CBA3EH — JIJI1 U3YUYEHUSI CBOMCTB BEILIECTB U XUMUYECKHUX PEAKIINM;

c(OPMUPOBAHHOCTh YMEHHI: BBISBISATH B3aUMOCBSI3b XMMHUUYECKUX 3HAHUN C MOHITHSIMH U
MIPEICTaBICHUSIMU JPYTHX €CTECTBEHHO-HAYYHBIX IPEIMETOB JUIsl 00jiee 0OCO3HAHHOI'O TOHUMAaHUs
CYIIHOCTH MaTepHalbHOTO €IMHCTBA MUPA, WUCIOIb30BATh CUCTEMHBIC 3HAHMS IO OPraHUYECKOU
XUMUH JTsI OOBSICHEHUS U IPOTHO3UPOBAHUS SBJIICHUH, HIMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(OpPMUPOBAHHOCTh YMEHUI: POBOJIUTH PACUETHI IO XUMHUECKUM (DOpMysIaM U ypaBHEHUSM
XUMHUYECKHUX PEaKkUui ¢ UCIONIb30BaHHEM (U3MUYECKUX BETHYMH (Macca, 00bEM ra3oB, KOJIMUECTBO
BELIECTBA), XapaKTEPU3YIOUINX BELIECTBA C KOJIMYECTBEHHON CTOPOHBI: PACUETHI 110 HAXOKIEHUIO
XUMHUYECKON (OpMyIIbl BEIIeCTBA MO H3BECTHBIM MAaCCOBBIM JOJSM XMMHYECKUX 3JIEMEHTOB,
MPOJYKTaM CTOpaHus, INIOTHOCTH ra3000pa3HBIX BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHMI: MPOrHO3UPOBATH, AHAIU3UPOBATH M OLEHUBATh C IMO3ULUHI
HKOJIOTMYECKON 0e30MacHOCTH MOCJEACTBUS OBITOBOM M MPOU3BOJCTBEHHOW JAESITEILHOCTU
YeloBeKa, CBSI3aHHOMN ¢ MepepadOTKON BEIIECTB, UCTIONB30BATh MOTYYCHHbBIC 3HAHUS ISl IPUHSITHS
TPAMOTHBIX pEIICHUH TPOOIEM B CUTYAITUSIX, CBSI3aHHBIX C XUMHUEH;

c(OpPMUPOBAHHOCTh YMEHUN: CAMOCTOATEIBHO IJIAHUPOBaTh U MPOBOAUTH XUMUYECKUUN
SKCIEPUMEHT (MOJIyYEeHUE U HU3YUYEHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIC PEaKIUU
YIJIEBOIOPOJIOB Pa3IMUHBIX KJIACCOB M KHUCIOPOJCOAEPKAIIMX OPraHMYECKHUX BEIIECTB, PEIICHHE
HKCIIEPUMEHTANBHBIX 337a4 10 PACIIO3HABAHUIO OPTaHUYECKUX BELIECTB) C COOJIIOJIEHUEM TPABUI
0e301acHOro oOpaleHust ¢ BeIECTBAMU U JIA0OPaTOPHBIM 000pYI0BaHUEM, (POPMYIHPOBATH LIETb
UCCIIeIOBaHMs, MPEICTaBIATh B Pa3InyHON (opMe pe3ynbTaThl IKCIEPUMEHTa, aHaJIU3UPOBATh U
OLIEHMBATh UX JJOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHUIA:

coONrofaTh MpaBujia HKOJIOTUYECKU 11€71ecOo00pa3HOro MOBEAEHUS B OBITY W TPYAOBOM
NEATEJIBHOCTH B ILENAX COXPaHEHUs CBOETO 3[0pPOBbS, OKpY)KalOIIEH IPUPOIHON Cpelspl U
JOCTUXKEHHSI €€ yCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh OMNACHOCTh TOKCHUYECKOrO JAECHCTBUS HA JKHUBBIE OpPraHU3MbI ONPENEIEHHBIX
OpraHMYECKUX BEILIECTB, MOHMUMAs cMbIci nokaszatens [TIK;

aHAJIM3UPOBAThH L1€JIeCO00Pa3HOCTh MPUMEHEHHS OPraHMUECKUX BEIECTB B IPOMBIILIEHHOCTH
U B OBITY C TOYKHU 3pEHUS COOTHOIICHHS PUCK-TIOJB3a;

c()OPMHUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IICJICHANIPABICHHBIA IMOUCK XUMHYECKOH
nHbOpMallid B Pa3IUYHbIX HCTOYHUKAxX (HAay4yHass M Yy4yeOHO-HayyHas JHUTeparypa, CpeacTBa
MaccoBoii uHpopMaiuu, WHTEpHET U Jpyrue), KPUTUYECKH AaHAIU3UPOBATh XHUMHUYECKYIO
uHpOpManuio, repepadaTeiBaTh €€ M WCIOJNB30BaTh B COOTBETCTBHM C TMOCTABJICHHOW y4eOHOM
3aJayeil.

11 KJIACC
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ITpenmeTHble pe3yabTaThl OCBOCHHS Kypca «O011as 1 HeOpraHu4eckass XUMHUs OTPAXKakoT:

c(OPMHPOBAHHOCTh MPEACTABICHUI: O MaTepUaJIbHOM €IUHCTBE MHPA, 3aKOHOMEPHOCTSIX U
ITI03HABAEMOCTH SIBJICHUI IPUPOJBI, O MECTE U 3HAYCHUH XUMHUU B CUCTEME €CTECTBEHHBIX HAYK H €€
poiM B 00eCrieueHNH YCTOMYMBOTO Pa3BUTHUS, B PELLICHUH ITPOOIJIEM IKOJIOTHYECKOM, S3HEPreTHUECKON
U THIEeBOH O€30MacHOCTH, B PAa3BUTUM MENWIUHBI, CO3JaHUM HOBBIX MAaTe€pHaJioB, HOBBIX
MCTOYHUKOB DHEPIHH, B 00ECMEUYECHUH PAIMOHAIBHOTO TPUPOIONONB30BaHusA, B (HOPMUPOBAHUU
MHUPOBO33PEHUS U 001N KyJIbTyphl YEJIOBEKA, a TAKXKE HKOJOIMUECKH 00OCHOBAHHOTO OTHOIIECHUS
K CBOEMY 3JI0POBBIO U IIPUPOJAHOM CPELE;

BJIaJICHE CUCTEMOW XMMHUYECKNX 3HAHUM, KOTOpas BKJIFOYAET: OCHOBOIIOIATAXOIINE TTOHATHUS
— XMMHYECKHUIl DJIEMEHT, aToM, SIIPO aTOMa, W30TOIIbI, AIEKTPOHHAs 00oJIouKa atoma, S-, p-, d-
aTOMHbIE OpOMTaIM, OCHOBHOE M BO30YKIEHHOE COCTOSHMS aTroMmMa, THMOpHIM3alus aTOMHBIX
opOuTanel, MOH, MOJEKYJa, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKUCIIEHUS,
XMUMUYecKast CBsI3b (KOBaJEHTHAas, HWOHHAs, METaJNIM4ecKas, BOJOPOAHAs), KpPHUCTAIIMYEcKas
pemeéTKa, XMMHYECKass PEAKLUs, PacTBOP, JSJIEKTPOJIUTBHI, HEAIEKTPOIUTHI, JJIEKTPOJIUTHYECKAS
JUCCOLMALMUSA, CTENEHb IHWCCOLMALAN, BOJOPOAHBINA IOKA3aTellb, OKHCIUTENb, BOCCTAHOBUTEID,
TEIUI0BON 3 (PEKT XMMUYECKON PEaKIMU, CKOPOCTh XMMUYECKON PEAaKINU, XUMUYECKOE PABHOBECHE;
TEOpPUU U 3aKOHBI (TEOpHsl SJIEKTPOJIUTHUECKOM AMcCOLMalM, nepuoandeckuid 3axon JI.U.
Menpeneesa, 3aKOH COXpaHEHMsI MacChl BEIECTB, 3aKOH COXPAHEHUS U NPEBPALLEHUS YHEPTUH PU
XUMHMUYECKHX PpEaKIMsIX, 3aKOH IIOCTOSIHCTBA COCTaBa BEILECTB, 3aKOH JEHCTBYIOIIMX Macc),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SA3BIK XUMUHU, MUPOBO33PCHUECKHE 3HAHMS, JIEKAIUE B OCHOBE
MIOHMMAHUS IPUUUHHOCTHA Y CUCTEMHOCTH XUMHUYECKHX SIBJICHHUI; COBPEMEHHBIE NPEACTABIEHUS O
CTPOCHHH BEIIECTBA HAa AaTOMHOM, HOHHO-MOJIEKYJSIPHOM M HAJMOJIEKYJSIPHOM YPOBHSX;
IIPEICTABICHUs. O MEXaHU3Max XHMHUYECKUX PEaKkUud, TEPMOAMHAMHYECKHX M KUHETHYECKHX
3aKOHOMEPHOCTSX X POTEKAHUS, O XUMUUECKOM PaBHOBECUH, PACTBOPAX U JUCIIEPCHBIX CUCTEMAX;
(axTONIOTHUECKNE CBEJCHUS O CBOWMCTBAaX, COCTAaBE, MOJYYEHHH M OE30MACHOM HCIOIb30BaHUU
BaXHEHIIMX HEOPraHMYECKUX BELIECTB B OBITY M IMPAKTUYECKON AEATENbHOCTU YeJOBEKa, OOLIMX
Hay4YHBIX IPUHIUIAX XMMHUYECKOIO IPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUI: BbISBIISITh XapaKTePHbIE MPU3HAKK MOHATUHN, YCTaHABIUBATD UX
B3aMMOCBS3b, UCIIOJIb30BAaTh COOTBETCTBYIOIINE MOHATHUS NIPU ONMCAHUN HEOPraHUYECKHUX BELECTB
U UX NPEBPALICHUN;

C()OPMHPOBAHHOCTb YMEHHsI HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY I COCTABICHMS
(bopMyJT BEIIECTB M YPaBHECHUI XUMHUUECKHUX peakiuii, cucremaTinyeckyto HoMeHkinatypy (IUPAC)
U TPUBHAJIbHbIE HA3BaHUS OT/IEJIbHBIX BEILIECTB;

C(OPMHPOBAHHOCTb YMEHUS OIPENENATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKUX
JJIEMEHTOB B COEIMHEHUSX, BHJI XUMHUUYECKOW CBA3M (KOBAJEHTHAs, MOHHAs, METAJUIMUYECKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUIMYECKOM peIETKY KOHKPETHOI'O BEIECTBA;

c(OPMHPOBAHHOCTb YMEHHSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT BUJja XUMHUYECKON
CBSI3M M TUINA KPUCTAJUIMYECKOW PEHIETKH, OOMEHHBIH M JIOHOPHO-aKIENTOPHBIA MEXaHH3MbI
00pa30BaHus KOBAaJEHTHOM CBSI3H;

c(OPMHPOBAHHOCTh YMEHHM: KIacCU(UIIMPOBATH: HEOPraHMYECKUE BEIIECTBA 110 UX COCTaBY,
XUMHUYECKHE PEaKIMMU MO Pa3IUYHbIM IPU3HAKaM (YUCIy U COCTaBy pPEArMPYIOLIMX BEILECTB,
TEIIOBOMY 3G (eKTy peakuuu, HM3MEHEHHMIO CTENEeHEH OKUCIIEHUS 3JEMEHTOB, OOpaTUMOCTH,
YYacCTHIO KaTaju3aTopa M JpPYTue); CaMOCTOSTEIbHO BBIOMPATh OCHOBAHUS W KPUTEPUU LIS
KJIaccH(pUKAMU U3y4aeMbIX BEIIECTB U XUMUYECKHUX PEaKIIHiA;

c(OPMHPOBAHHOCTb YMEHUS PACKPBIBATh CMBICI Neproanyeckoro 3akoHa J{. . Menneneesa
U IEMOHCTPUPOBATh €TO0 CUCTEMATH3UPYIOILYI0, O0BICHUTENbHYIO U TPOrHOCTUYECKYIO (DYHKIINY;
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C(OPMHPOBAHHOCTh YMEHHUH: XapaKTEpU30BATh 3IIEKTPOHHOE CTPOCHHE AaTOMOB M HOHOB
XUMUYECKUX JJIEMEHTOB IepBOro—4erBéproro mnepuonos llepuonmyeckon cucremsr JI.H.
MenpeneeBa, UCIIONIb3Ys MOHITUS «IHEPIETUUYECKUE YPOBHUY, «IHEPreTUUYECKHE MOTyPOBHUY, «S-,
p-, d-aToMHBIE OpOMTANM», OCHOBHOE W BO30YXKIEHHOE JHEPreTHYECKUE COCTOSHHUS aTOMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBOMCTB XMMHUECKUX 3JJIEMEHTOB M HMX COEAMHEHUH 10
nepuonam u rpynnam Ilepmonnueckoit cucremsr [I. M. MenneneeBa, BaJeHTHBIE BO3MOXHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUSI UX 3JIEKTPOHHBIX 000JI0YEK;

c(OPMHPOBAHHOCTh YMEHHUH: XapaKTepPH30BaTh (OMUCHIBAThH) OOIIME XMMUYECKHE CBOWCTBA
BELIECTB pPAa3JMYHbIX KJIACCOB, MOATBEPXAATh CYIIECTBOBAHME TI'€HETUYECKOM CBSA3M MEXAy
HEOpPraHMYECKUMH BELIECTBAMM C TOMOLIbI0 YPAaBHEHUIN COOTBETCTBYIOIMX XUMHUECKUX PEAKIIM;

c(OPMHPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIii TOCPEICTBOM COCTaBJIEHHUS SJCKTPOHHOTO OallaHca ATHUX PEaKIUi; peaKIuii MOHHOTO
oOMeHa ITyTEM COCTABIICHHSI UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHUH; peakluii THAPOIN3a;
peakuuii KoMIuIeKcooOpa3oBaHus (Ha MpUMepe THAPOKCOKOMIUIEKCOB [IMHKA U aJIFOMUHUSA);

C(OPMHUPOBAHHOCTb YMEHHUSI OOBACHATh 3aKOHOMEPHOCTH MIPOTEKaHUS XUMHUECKUX peaKIUi
C y4€TOM UX HEPIeTUYECKUX XapaKTEPUCTUK, XapaKTEP U3MEHEHUS CKOPOCTU XUMHUECKOHN peakuu
B 3aBHCHMOCTH OT Pa3JIMYHbBIX (DaKTOPOB, a TAKXKE XapaKTep CMEIIEHUS XMMHUYECKOrO paBHOBECHS
MO/ BIMSIHUEM BHEITHUX Bo3zeicTBuid (mpuniun Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XMMHUYECKHE DPEAKLIUH, JIeKallue B OCHOBE
IPOMBIIIJICHHOTO TOy4Y€HHUSI CEpHON KUCIIOTHI, aMMHUaKa, OOLIMe Hay4Hble IPUHIMIIBI XUMHUYECKUX
MIPOM3BOJICTB; 11€J€CO000Pa3HOCTh MPUMEHEHUSI HEOPIraHNUYECKUX BEIIECTB B MIPOMBIIIICHHOCTH U B
OBITY C TOYKHU 3PEHHUSI COOTHOILICHUS PUCK-TIONIB3a;

c(OPMHUPOBAHHOCTb BJIAJICHUA CHUCTEMOW 3HAHMH O METOAAX HAYyYHOI'O IO3HAHUS SBJICHHUH
pUpOABl — HAOMIOIEHHE, U3MEPEHNE, MOACTUPOBAHNE, IKCIIEPUMEHT (pealbHbIi U MBICICHHBIH),
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, yMEHUS IPUMEHSTh 3TU 3HAHUSI TIPU SKCIIEPUMEHTAIBHOM
UCCIIEIOBAaHUM BEIIECTB U AJIs1 OOBSICHEHUS XUMHUYECKUX SIBJICHUH, UMEIOIIUX MECTO B IPUPOAE,
IIPAKTUYECKOMN AESITETbHOCTU YEJIOBEKA U B IOBCEHEBHON KU3HU;

c(OpPMUPOBAHHOCTh YMEHUS BBISBJISATH B3aMMOCBS3b XUMUYECKUX 3HAHUI C MOHATHSAMHU U
NPEJCTABICHUAMHU JIPYTHX €CTECTBEHHO-HAYUYHBIX MPEAMETOB Ui O60jiee OCO3HAHHOTO OHUMAHHUS
MaTepHUAIBLHOTO €JUHCTBA MUPA;

C()OPMHUPOBAHHOCTb YMEHHsI NPOBOJAUTH PACUEThI: C HMCIIOJb30BAaHMEM IOHATHH «MaccoBas
JI0J1s1 BEIIECTBA B PACTBOPE» M «MOJIIpHAs KOHLIEHTPALUs»; MacChl BElIeCcTBa WM 00bEMa rasa 1o
U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WJIM OOBEMY OJHOIO M3 YYacCTBYIOIIMX B PEaKIUU
BEIIIECTB; TEIUIOBOTO 3(peKTa peakunu; 3Ha4eHUs1 BOJOPOJHOIO MOKA3aTelsl pacTBOPOB KUCIOT U
IIeJI0Yei C U3BECTHOM CTENEHBIO AUCCOLMAINH; MacChl (00bEMa, KOJTMUECTBA BEILECTBA) MPOAYKTa
PEaKLNH, €CIIM OJTHO U3 UCXOJHBIX BEILIECTB JIAHO B BUJIE PACTBOPA C ONPEAECIEHHON MaCCOBOM J0JIEH
PacTBOPEHHOIO BEILECTBA WIM AAHO B U30BITKE (MMEET IPUMECH); 10JIU BBIXO/A IPOIYKTa PEAKIINH;
00BEMHBIX OTHOILICHHH I'a30B;

C()OPMHUPOBAHHOCTb YMEHUI: CaMOCTOSTENBHO IUIAHUPOBaTb WM IPOBOAUTh XUMUYECKHH
HKCHEPUMEHT (IPOBEACHUE PEaKUUii MOHHOIOo OOMeHa, MOATBEP)KJIEHHE KayeCTBEHHOI'O0 COCTaBa
HEOpPraHMYECKHUX BELIECTB, ONPEJEICHHE CPElIbl PaCTBOPOB BELIECTB C MOMOIIBIO HHIWKATOPOB,
U3yYeHUE BIMSIHUA PpaA3IUYHBIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM peakluH, pelieHne
HKCHEPUMEHTAJBHBIX 337ad Mo TemMaMm «Mertamiel» U «Hemeramisl») ¢ coOironeHHueM NpaBHil
0e301acHOro 0OpaleHust ¢ BEIECTBAMHU U JIAOOPaTOPHBIM 000pYIOBaHUEM, (POPMYIHPOBATH LIETb
UCCIIEIOBAHMS, TPEICTaBIATh B PA3IMYHON (opMe pe3ysbTaThl SKCIEPUMEHTA, aHAIM3UPOBATh U
OLIEHMBATh UX JJOCTOBEPHOCTH;
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c(hOpMUPOBAHHOCTh YMEHHUM: COONIOAATh MPaBHJIa IOJH30BAHUSA XHMHUYECKOW TMOCYAOU WU
n1abopaTopHBIM 000pyAOBaHUEM, OOPAIEHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMU TIO
BBITTIOJTHCHUIO na6opaTopHI)1x XUMHUYECKUX OIIBITOB, 3KOJIOI'MYCCKHU uenecoo6pa3H0r0 IIOBCACHUA B
OBITY U TPYAOBOMU JCATCIBHOCTH B LIEJIAX COXPAHEHHS CBOETO 3/I0POBbsI, OKPY KAIOIIECH TPUPOTHON
Cpeabl U JOCTHXKEHHS €€ YCTOMUMBOTO Pa3BUTHSI, 0CO3HABATH ONTACHOCTh TOKCUYECKOTO JIEUCTBUS Ha
JKHUBBIC OpFaHI/I?;MI)I OHpGILCJ’IéHHBIX HGOpFaHI/I‘ICCKI/IX BCIICCTB, ITOHUMas CMbBICJI ITIOKa3aTCIsA HI[K,

c(OPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATH II€JICHANPABICHHBIA TOUCK XUMHUYECKON
MHPOpPMAllMM B PA3IUYHBIX HCTOYHUKAX (Hay4yHas W y4yeOHO-Hay4dHas JUTepaTypa, CpeIcTBa
MaccoBoil uHpopMauuu, WHTEpHET U Jpyrue), KpPUTUYECKH aHAJIM3HpPOBATh XUMHUYECKYIO
uHpopMalnio, nepepadbatbiBaTh €€ M HCIOJIB30BaTh B COOTBETCTBUU C IOCTABJICHHOHN y4eOHOM
3aJadei.

TEMATHYECKOE IIVIAHUPOBAHHUE

10 KUIACC
KoJsunyecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumenoBanue
(undposbie)
n/ pa3ziesioB H TeM Bcer = KonTtpoabnsl | IIpakTHyeck
o0pa3oBaTesibH
I nporpaMMel 0 e padoThbI ue padoTbl

ble pecypchl

Paznea 1. Teopernueckne 0CHOBBI OPraHUYEeCKOM XMMUM

[IpenmeTt
OPraHUYeCKOu

T
xuMuH. ['eopust https://resh.edu.ru

11 CTPOCHHUS 8
OpraHNYeCKHUX
coenuHeHui A. M.
byrtneposa
Hroro mo pazueny 8

Pa3zpnen 2. YriaeBogopoabt

IT
PENCIbHBIE https://resh.edu.ru

YIJIEBOAOPOJIBI —
aJIKaHbI,

2.1

OUKIOAJIKaHbI

Henpenenbabie
YTJIEBOAOPOBL:
AJIKEHBI, aJIKaJIVCHBI,

https://resh.edu.ru

2.2 14 1

AJIKMHBI

ApomMatudeckue https://resh.edu.ru
2.3 YTIIE€BOIOPOIbI 8
(apeHsr)

https://resh.edu.ru

[Tpupoansie
NCTOYHHUKHN

2.4
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

YTJIEBOIOPOIOB U HX

nepepaboTka
[ a7I0reHIIDOM3BO https://resh.edu.ru
I'CHIIPON3BOJHBI
2.5 IOTEHTIPOTEEOA 4 1
€ yIJIEBOJI0POJIOB
Hroro no pasueny 35

Pasznea 3. Kuciopoacoaepxamue oprannyecke coeIuHeHust

3.1

Cnuptel. ®enon

11

https://resh.edu.ru

3.2

KapOGonunbHbie
COEIMHEHUS:
aNbJETUIBI 1
KETOHBI.
KapOoHoBbie
KHUCJIOTHL. CII0KHbBIE
a¢upsl. Kupsl
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https://resh.edu.ru

3.3

VYriaeBoasl

https://resh.edu.ru

Hroro no pazneny

41

Pa3zpnen 4. Azorcoaepxamme

OPraHuvYeCKHue COCANHECHU A

https://resh.edu.ru

AMUHEL
4.1 AMHHOKHCIIOTBL. 12 1
benkxu
Hroro no pazaeny 12
Paszpneu S. BbicOkOMOJIEKY/ISIpHbIE COeIHHEHUS
https://resh.edu.ru
51 BricokoMoneKyIsipH 5
' pl€ COeTMHEHUS
Uroro no pazneny 6
OBHIEE KOJIMYECTBO
YACOB I10 102 3
[TPOTPAMME
11 KJJACC

Koaun4decTBo 4yacos
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https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Ne HaunmenoBanme JJIeKTPOHHbIE
n/m | pasaeioB M TeM Beero Koutpoabubie | IlIpaktuyeckune | (umngposbie)
MPOrpaMMbl padoThI padoThI o0pa3oBaTesibHbIE
pecypchl
Paznen 1. Teopernueckne 0OCHOBbI XUMHH
Crtpoenue
aToma.
[Tepuonuueckuii
3aKOH U
https://resh.edu.ru
1.1 [Tepuonnueckas 9 :
cucreMa
XUMHUYECKHUX
anemenTtoB /l. W.
MenneneeBa
Crtpoenue
12 BEIIIECTBA. 11 1 https://resh.edu.ru
Mmuoroo6pasue
BEIIIECTB
13 XuMHUUecKue 19 1 3 https://resh.edu.ru
peakimu
Hroro o paszueny 39
Pasnen 2. Heopranuyeckasi XuMmust
https://resh.edu.ru
2.1 Hemeramtsr 31 1 3 S
https://resh.edu.r
2.2 Mertamibl 23 1 2 bs://resh.edu.u
Hroro mo pazaeny 54
Paznen 3. Xumusi v :Ku3Hb
MeTtoasl
31 MO3HAHUS B 9 https://resh.edu.ru
' XUMHU. XUMHS
Y KU3Hb
Wroro no pazaeny 9
OBIIEE
KOJIMYECTBO
102 4 8
YACOB I10
[NPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA
1. Xumust. Yray6neHHsiit ypoBeHb. 10 kiacc. Y4eOHUK ¢ 3JEKTPOHHBIM MPUIIOKEHHEM (aBTOPBI
B. B. Epemun, H. E. Ky3smenko, B. U. Tepenun, A. A. JIpo3aos, B. B. JIynun).
2. Xumusi. YrayOieHHbId ypoBeHb. 11 kiacc. Y4eOHUK ¢ 3IEKTPOHHBIM MPUIIOKEHHEM (aBTOPBI
B. B. Epemun, H. E. Ky3pmenko, A. A. JIpo3nos, B. B. JIynun).

METOJUYECKHUE MATEPUAJIBI VIS YYUTEJIA

1. Meroauueckoe nocodue k yueonuky B. B. Epemuna, H. E. Ky3smenko, B. U. Tepenunna, A.
A. [lpo3noBa, B. B. Jlynuna «Xumus. Yriayonenuoiii ypoBeHb. 10 knace» (aBropsl B. B.
Epemun, B.U. Maxonuna,O.}O.CumonoBa, . B.Epemuna, A. A. [lpo3nos, 2. FO. Kepumos).

2. Meroanuueckoe mnocobue k yueOHuky B. B. Epemuna, H. E. Ky3pmenko, A. A.
Hpo3nosa, B. B. Jlynuna «Xumus. YrayOneHueld ypoBeHb. 11 kmacc» (aBTopel B. B.
Epemun, H.B.Bonkosa, H. B. ®upctosa, 1. B. Epemuna, A. A. JIpo3aos, 3. 0. Kepumog).

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://www.alhimik.ru [IpencraBiieHsl ciieayronue pyopuKu: COBEThI a0UTYPUCHTY, YIUTEIIO

XUMHH, CIIPABOYHUK (04eHb OoJbias moAdopKa TaONUIl U CIIPABOYHBIX MaTepHalioB), BecEnas
XUMHsI, HOBOCTH, OTUMITHA/IbI, KYHCTKaMepa (Macca MHTEPECHBIX UCTOPUUYECKHUX CBEICHUI)

2. http://www.hij.ru/ XKypnan « XumMus 1 >KU3Hb» IOHATHO U 3aHUMATEIBHO paccKa3biBaeT 000

BCEM HHTCPECHOM, YTO NPOUCXOAUT B HAYKEC U B MHUPEC, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html SnexkTpoHHbIH )KypHaI « XUMHUKH 1 XUMUs». B sxypHane
MPEJCTAaBICHO MHOXECTBO OIBITOB MO XUMHH, COIEPKUTCS MHOTO 3aHUMATeIIbHOW HH(OpPMAIIHH,
MO3BOJISIIOILEH YBJI€Ub YUEHUKOB 3KCIIEPUMEHTAILHON YaCThIO MpeIMeTa.

4. http://c-books.narod.ru JIuteparypa no XuMum.

5. http://1september.ru/. Kypnan «IlepBoe ceHTAOpsi» Ui yuuTenel M He Toibko. B HEM
HPEJCTAaBICHO OOJBIIOE KOJIMYECTBO DPAOOT YYCHUKOB, B TOM 4YHCJIE U WCCIIEIOBATEIHCKOTO
Xapakrepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii MIKONBHBIM MOPTal CO CChUIKAaMH Ha
00pa3oBaTebHBIC CANTHI 110 XUMHH.

7. www.periodictable.ru COoOpHHMK cTaTeli 0 XHMHYECKHUX OJJIEMEHTAX, HLIIOCTPUPOBAHHBIN
OKCIICPUMCHTAMMU.
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