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MHNOACHUTEJBbHASA 3AIINCKA

Pabouast mporpamMma 1Mo XMMHHM Ha YpOBHE cpefHero oOmiero obpazoBaHus pa3paboTaHa Ha
ocHoBe denepanpHoro 3akona ot 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoi
@enepanun», TpeOOBaHU K pe3ysbTaTaM OCBOCHHUS (eaepabHON 00pa30BaTENbHOM MPOTrpaMMBI
cpennero o6miero oopazoBanusa(P@OIl COO), npeacrapneHHbIX B DeepaibHOM TOCYIapCTBEHHOM
obpaszoBatensHOM crangapte COO, ¢ yuérom Konuenmum mnpenojaBaHus y4deOHOTo MpeaMera
«Xumusg» B oOpa3oBaTeNbHbIX opraHusanusax Poccuiickoii denepanuu, pearn3yloUMX OCHOBHBIE
o0Opa3oBaTeNnpHbIE MPOrPAMMBI, U OCHOBHBIX MOJIOKeHUH «CTpaTeruu pa3BUTUS BOCIHUTAHUSA B
Poccuiickoit ®enepaunu Ha nepuon 1o 2025 roga» (Pacnopsixenue IlpaBurenscta PO ot 29.05.
2015 Ne 996 - p.).

XuMUS Ha yPOBHE YIITYOJIEHHOTO M3YUEHHS 3aHUMAET BAXHOE MECTO B CHUCTEME €CTECTBEHHO-
Hay4qHOTro oOpa3oBanus ydanuxcs 10—11 kmaccoB. M3yuenue npeamera, peain3yeMoe B YCIOBHSIX
b depeHIIMPOBaHHOTO, TPOGUIBHOTO 00yUeHus, MPU3BaHO 00ecneynTh 001Ie00pa30BaTEIbHYIO U
OOIICKYJIBTYPHYIO TIOJITOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO JIJISl afanTallud UX K OBICTPO
MEHSIOIUMCS YCIIOBHSIM KU3HU B COLIMYME, a TAKXKe YIS MPOJOJKCHHSI OOYUCHHS B OpTaHU3aIUsIX
npodeccnoHaTbHOTO 00pa3oBaHUs, B KOTOPBIX XHMHS SBJSICTCS OJHOW W3 TMPUOPUTETHBIX
JTUCIUILINH.

B nmporpamme 1o XuMHM HazHaueHHE MpeaMeTra «XHUMHS» MOJIyd4aeT MOJIpPOOHYIO
WHTEPNpPETAlMi0 B COOTBETCTBMU C OCHOBomoJsararomumu nonoxkenusimu PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH TICJICH, COACpXKaHMs, PEe3yJbTaTOB OOY4YCHHS W TPEOOBaHW K YPOBHIO
MOJATOTOBKH  BBIMYCKHUKOB. CBHIETEIBCTBOM TOMY SBJSIOTCS  CICAYIONIUE  BBITIOJHSIEMBIC
MIPOrpaMMOil Mo XUMHUU (QYHKITUU:

e uH(pOpPMAIMOHHO-METONMYECKas, pealu3alusi KOTOpoll  oOecreuynBaeT MOJyuyeHHUeE
MpEJICTAaBICHUS] O LeJsAX, COJAEp)KaHUHU, OOIell cTpareruu OOy4YeHHs, BOCHHTAHUS U
pa3BUTHA OOYYAIOIIMXCS CPEICTBAMHU IMpeIMeTa, M3y4daeMoro B paMKaxX KOHKPETHOTO
npodus;

¢ OpraHu3allMOHHO-TUIAHUPYIOIIAs, KOTOpas MpeaycMaTpHUBaeT OMpeJelieHHue: MPHUHIIMIIOB
CTPYKTYpUPOBAaHHUS W  TOCJIENOBAaTeNbHOCTH  HW3Y4YeHHs  y4yeOHOro  Marepuana,
KOJIMYECTBEHHBIX W KAUECTBEHHBIX €r0 XapaKTePUCTHUK; IMOIXOJ0B K (HOPMHUPOBAHHIO
COJZIepKATENbHOM OCHOBBI KOHTPOJII ¥  OIEHKH OOpa3oBaTEeNbHBIX JIOCTHKEHHN
oOydaromuxcsi B paMKax HTOTOBOM arTecTalu B (opMe €IWHOTO TOCYAapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[IporpamMma asist yrioyOI€HHOTO U3YUEHUS XUMUH:

® YCTaHABIIMBAaET WHBAPHAHTHOE MPEIMETHOE COJEpKaHue, 00s3aTelbHOe I U3YUCHHsS B
pamMKax OTAENbHBIX Mpoduiied, MpeaycMaTpuBaeT paclpeneleHrue U CTPYKTypUpOBaHUE
€ro 1o KJjlaccaMm, OCHOBHBIM COJIEpKaTeJIbHbIM JIMHUSAM/pa3/iesiaM Kypca;

e aéT NMpHUMEpHOE pacmpeseneHre Y4eOHOrOo BpPEMEHM, PEKOMEHAYEMOIo Uil H3Y4YeHHUs
OTJICTBHBIX TEM;

e [peasiaraeT MPUMEPHYIO MOCIEeNIOBATEIILHOCTh M3yUeHHUs] y4eOHOro marepuaina ¢ y4eToM
JIOTUKH TTOCTPOCHHS Kypca, BHYTPUITPEIMETHBIX M MEKITPSIMETHBIX CBS3CH;

e AT METOIUYECKYIO HHTEPIPETAIMIO 1IeTIeH U 3aa4 U3yueHus IpeIMeTa Ha YriIyOIeHHOM
YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro O0IIero o0pa3oBaHus,
COJIEp’KaTEIbHON  XapaKTEepPUCTUKH IUIAHUPYEMBIX pe3y/lIbTaTOB OCBOEHHUS OCHOBHOM
oOpa3zoBaTelbHOM  TPOrpaMMbl  CpeaHEro  oO0miero  oOpa3oBaHHsl  (JTUYHOCTHBIX,
METalpeIMETHBIX, TPEAMETHBIX), a TakXKe C Yy4ETOM OCHOBHBIX BHJOB Yy4eOHO-
MO3HABATENBHBIX JEHCTBUI 00YJArOIIEToCs 10 OCBOSHUIO COJIEPKaHUS TIPEeIMETA.

[To BceM Ha3BaHHBIM MO3UILUAM B IPOrpaMMe M0 XUMHUU MPETyCMOTpPEHA MPEEMCTBEHHOCTD C

o0y4eHHMEM XMMHH Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHus. 3a MpeaeinamMH YCTaHOBJICHHOM
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MPOrpaMMOIl MO XUMHUU O0s3aTeNbHON (MHBAPUAHTHOW) COCTABISIONICH coAepkKaHHs Yy4eOHOTO
npenMera «XuUMHUS» OCTa€Tcsi BO3MOXKHOCTh BBIOOpa €ro BapUaTUBHOM COCTaBISAIONIEH, KOTOpas
JIOJKHA OTPENENIATHCA B COOTBETCTBUU C HAMIPABICHUEM KOHKPETHOIO MPpoduis o0ydeHusl.

B cootBerctBuM ¢ xoHuenTyanbHbiMU nosoxeHussMu GI'OC COO o Ha3HAue€HUU MPEIMETOB
06a30BOro M yriyOodEHHOTO YpOBHEH B cucteme Iu(QepeHIIMPOBAHHOTO OOyYeHHs Ha YpPOBHE
cpeaHero ooOmero oOpa3oBaHHMs XHWMHUSI HA YpPOBHE YIIyONEHHOTO H3YyYeHHUs HAIpaBieH Ha
pean3alnuio TPeeMCTBEHHOCTH C MOCIEAYIOIMIMM 3TalloM MOJy4YeHUsI XUMUYECKOro 00pa3oBaHus B
pamMKax M3y4YeHHs CIeLHaIbHBIX €CTeCTBEHHO-HAYYHbIX W XMMHUYECKUX IUCIUIUIMH B By3aX W
OpraHu3alsIX CpeaHero mnpodeccHoHaNbHOro o0pa3zoBaHMA. B 3Toi CBS3M H3ydeHHE MpeaMeTa
«XHUMHS» OPUEHTUPOBAHO NPEUMYILECTBEHHO Ha pacUIMpeHue U yriyOleHHe TEOpeTUYECKOW U
MPAKTUYECKON MOATOTOBKU O0y4aroImuXcs, BEIOPABIINX ONMPEAEAEHHbIH NMpoduib 00ydeHus, B TOM
YHCclie C TMEPCHEeKTUBOM IMOCIEAYIOMEro MOMydyeHUsT XMMHUYECKOTO OO0pa30BaHUS B OpraHHU3aIUsaX
npodeccuonanpHoro obpazoBanusa. Hapsany c¢ astum, B cBere TpeboBannit ®I'OC COO k
IUTAHUPYEMBIM pe3yJIbTaTaM OCBOCHUS (eaepabHOW 00pa30BaTENbHOM IMPOTPAMMBI  CPETHETO
obmiero oOpa3oBaHMs W3YyYEHHE IMpeaMeTa «XHUMHsS» OPHEHTHPOBAHO TAaK)Ke Ha pelIeHHe 3ajad
BOCIIUTAHUSI W  COIHMAJIBHOTO  pa3BUTUS  oOydJarommxcs, Ha  (QOpMHpPOBaHHE y  HHUX
OOIICHHTEIUICKTYAIbHBIX YMEHHM, YMEHUW paluoHaNu3aluu Y4eOHOro Tpylda U OOOOIIEHHBIX
CHOCO00B AESITENFHOCTH, UMEIOIINX MEXIUCIUIUIMHAPHBIN, HAIIPEIMETHBIN XapakTep.

CocraBngomuMu  mpeaMera «XUMHUS» Ha YPOBHE YIIyONEHHOTO HW3YYEHUS SBIISIOTCS
yrayonénnele Kypcbl — «OpraHuueckass xumusi» U «OOmiass u HeopraHumueckas xumus». llpu
OIpe/ieJIeHUU TOJAXOAO0B K OTOOPY M CTPYKTYpPHOM OpraHu3alMM COAEP)KAHUS 3TUX KYpCOB B
mporpaMMe 1o XuMHuM 3a ocHoBY HpuHATH nonoxenuss OI'OC COO o paznuuusax 0a30BOTO H
yrIIyOJaEHHOTO YPOBHEH M3ydeHUs MpeIMeTa.

OcHoBy conepxkanus KypcoB «Opranudeckast XuMusi» u «OO0Ias 1 HeOpraHUYecKass XUMUS)
COCTaBJISIET COBOKYIMHOCTb MNPEAMETHBIX 3HAHUM M yMEHHUH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO
M3Y4EHHUs MpeAMeTa. JTa CUCTeMa 3HAHUM IOJy4yaeT OIpeiel€HHOE TEOPEeTHYECKOe JOIOJIHEHUE,
MO3BOJISIOIIEE OCO3HAHHO OCBOUTH CYHIECTBEHHO OONBLIMHA 00BEM (haKTOJIOTMUYECKOr0 MaTepuaia.
Tak, Ha yrnyOn€HHOM ypOBHE M3Y4eHHs HpeaMera oOecledeHa BO3MOXKHOCTh 3HAUYUTENILHOTO
yBEeIMYEHUsI 00bEMa 3HAHUI O XMMHYECKHMX JJIEMEHTaX M CBONCTBAX MX COCIUHEHHUH Ha OCHOBE
paciidpeHuss M yriyOJeHuss NpeACTaBICHUH O CTPOCHHUM BEIECTBA, XUMHUYECKOW CBSI3U U
3aKOHOMEPHOCTSX MPOTEKaHUs peakluil, pacCMaTPUBAEMbIX C TOUKH 3PEHUS XUMUUYECKOW KUHETHKHU
U TepMOAVHAMMKH. M3yueHue mepumomnueckoro 3akoHa u Ileproanueckoil cMCTEMBl XMMHYECKUX
JJIEMEHTOB 0a3upyeTcss Ha COBPEMEHHBIX KBAaHTOBOMEXAHWYECKHUX MPEICTABICHUSAX O CTPOSHHUH
aTomMa. XHUMHYEcKas CBs3b OOBSCHAETCS C TOYKHM 3PEHUs DHEPreTMYECKHMX H3MEHEHUil mnpu eé
o0pa3oBaHUM M Pa3pyIIEHUHU, a TaKKe C TOUYKH 3pEHHs] MEXaHU3MOB e€ oOpazoBaHus. M3ydeHue
TUTIOB PEAKIUH TOMOIHSIeTCS (OPMUPOBAHUEM MPEACTABICHUN 00 3IEKTPOXMMUYECKUX MpoIeccax
U 2JIEKTPOJIN3€E PacIIaBOB M pacTBOPOB BEUIECTB. B Kypce OpraHn4eckoil XMMUU IIPU pacCMOTPEHUH
PEaKIMOHHON CIOCOOHOCTH COEAMHEHHH yaemsieTcs oco0oe BHUMaHHE BOMpPOcaM 00 3JIEKTPOHHBIX
a¢dekTax, 0 B3aMMHOM BIHSIHUHM aTOMOB B MOJICKYJIaX U MEXaHU3MaX PEaKIIHid.

Oco0oe 3HayeHHEe HMMEET TO, YTO Ha COJEp)KaHUE KYpPCOB XHMHUHU YIIyOJIEHHOIO YPOBHSA
M3y4YeHUs ISl KJIacCOB OMpeaenéHHOro nmpoduis (TIaBHBIM 00pa30oM Ha UX CTPYKTYPY U XapakTep
JIOTIONIHEHUH K OO0IIel cucTeMe NMpeIMEeTHBIX 3HAHWM) OKa3bIBAIOT BJIMSHHE CMEKHBIE NMPEAMETHI.
Tak, HanpuMep, B COAEpPKAHUU TPEAMETa JUIsl KJIACCOB XMMHUKO-(U3NYECKOro npoduis OoibIioe
3Ha4YeHHe OyAYT UMETh JIEMEHTHI y4yeOHOro MaTepuana mno odmei xumuu. [Ipu u3yyenun npeamera
B JAaHHOM CJy4ae akKIeHT OyJeT claejaH Ha OOIIHOCTb METOAOB IMO3HaHUS, OOIIHOCTh 3aKOHOB U
TEOpHil B XUMHUU U B (DU3UKE: aTOMHO-MOJICKYJIIpHAs TeOpHs (MOJEKYJIspHas Teopus B (PU3HKE),
3aKOHBI COXpPAaHEHHUS MacChl M SHEPruH, 3aKOHbl TEPMOJAMHAMUKH, SJIEKTPOJIN3a, MPEICTABICHUS O
CTPOEHMH BELLECTB U IPYIOE.



B 10 xe Bpems B coAep)KaHMM IpeaMeTa JUIsl KJIACCOB XMMHKO-OMOJOTMYECKOro MpOoduIIs
OonblIMH ynenbHBIM Bec OyAeT MMETh OpraHmdeckas xumus. B 3ToMm ciyuae npenocraBisercs
BO3MOKHOCTb [UIs OoJjiee OOCTOATENBHOTO PACCMOTPEHUS XMMHUYECKOM OpraHu3alu KIETKH Kak
OMOJIOTUYECKOI CUCTEMBI, B COCTaB KOTOPOI BXOMAT, K IPUMEPY, TAKUE CTPYKTYPHBIE KOMIIOHEHTHI,
KaK JINOUAbI, OCNKH, YIJIeBObl, HyKIEHHOBBIE KUCIOTHI U Apyrue. [Ipum 3TOM 3HaHUS O COCTaBe H
CBOMCTBAaxX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEILIECTB CIIY)KaT OCHOBOW IS
M3YUYEHHsI CYLIHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUs, TUIEBAPCHMUSL.

B muiane hopMupoBaHMsl OCHOB HAyYHOT'O MUPOBO33PEHHUS, OCBOECHUS OOLIEHAyYHBIX METOOB
[I0O3HAHUS U OIBITA IPAKTUYECKOrO MPUMEHEHUS HayYHBIX 3HAaHUM U3ydeHue npeaMera « XUMus» Ha
yrIIyOJaE€HHOM yPOBHE OCHOBAHO HA MEXIIPEIMETHBIX CBA3SIX C yU4EOHBIMHU MPEeIMETaMHU, BXOSAIIUMHU
B COCTaB TpeAMETHBIX obnacteii «EcTecTBeHHO-HaydHble MpeaMmeTv», «MaremaThuka W
uHpopmaTtuka» U «Pycckuil sA3bIK U IUTEpATYpar.

[Ipu u3ydyenun yueOHOro npeaMera «XuMHs» Ha yriIyOJEHHOM ypOBHE TakXkKe, Kak Ha ypOBHE
OCHOBHOTO W cpeaHero oomiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadyeil MEPBOCTEIICHHOU
3HAYUMOCTU SIBJISIETCA  (OPMUPOBAHHME OCHOB HAyKM XHMHHM Kak o0O0JacTh COBPEMEHHOIO
€CTECTBO3HAHHUS, MPAKTUUYECKON MAESITEIbHOCTH 4YEJIOBEKa M OJHOT0 M3 KOMIIOHEHTOB MHPOBOM
KyJIbTyphl. Pemienue 3Toil 3amauM Ha yriyOJNE€HHOM YpOBHE M3Y4EHHs IpeaMeTa Ipearosaraer
peanu3anuio TakuX Lejlel, Kak:

e (opMHUpOBaHHE TPEICTABICHUI: O MaTepPHAIbHOM EIMHCTBE MHUpA, 3aKOHOMEPHOCTSIX U
[I03HABAEMOCTH SBJICHUM MPUPOJbI, O MECTE XMMUHU B CHCTEME €CTECTBEHHBIX HAyK U €€
BeAyllel poid B 00eCrieYeHNH YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA: B PELICHUHU MTPOOieM
9KOJIOTMUECKOM, PHEPreTHYecKOl M MHIIEBOM O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
CO3/IaHMM  HOBBIX MaTEpHaiOB, HOBBIX HMCTOYHMKOB JSHEPruu, B 00€CIEYeHHH
palMoOHAIBHOTO MPUPOAONOIb30BaHUSA, B (POPMUPOBAHMM MHUPOBO33PEHUS M  0OLIEH
KyJIbTYyphl YEJIOBEKa, a TaKK€ SKOJIOTMYECKM OOOCHOBAaHHOTO OTHOILEHHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM CpENE;

® OCBOCHME CHUCTEMBI 3HAHHM, JIEKAIUX B OCHOBE XUMUYECKOW COCTABJIAIOIIEH €CTECTBEHHO-
Hay4HON KapTUHBI MHpa: (QyHJAaMEHTAJbHBIX TOHSATHHA, 3aKOHOB M TEOpUH XHUMUH,
COBPEMEHHBIX MPEJCTABICHUNH O CTPOSHHM BEIECTBA HAa Pa3HbIX YPOBHSIX — ATOMHOM,
MOHHO-MOJIEKYJIIPHOM, HAJIMOJIEKYJIIPHOM, O TEPMOJAMHAMUYECKUX M KHHETHUYECKUX
3aKOHOMEPHOCTSAX MPOTEKaHWs XMMHMUYECKHX PEaKIUi, O XWUMHUYECKOM paBHOBECHUH,
pacTBOpax M JUCHEPCHBIX CHUCTeMax, 00 OOIMX Hay4yHBIX NPUHIMIAX XUMHUYECKOTO
IIPOU3BOJICTBA;

e (opmMupoBaHHE Y 00yUaIOLINXCS OCO3HAHHOIO MOHMMAaHUS BOCTPEOOBAaHHOCTH CHUCTEMHBIX
XUMHAYECKUX 3HAHUM JUIsI OOBSCHEHMS KJIIOUEBBIX HJIeH M MpoOiIeM COBPEMEHHON XHMUM,
JUIs  OOBSICHEHMsI M TPOTHO3WPOBAHHUSA SIBICHUN, HUMEIOUIMX €CTECTBEHHO-HAYUYHYIO
MPUPOAY; TPAMOTHOTO pELIeHUs MpoOJeM, CBA3AHHBIX C XHMHEH, MPOTHO3MPOBAHUSA,
aHaJM3a U OLEHKH C TMO3UIHMH >KOJOrMYecKol Oe30MacHOCTH TMOCHIEACTBUN OBITOBOM U
IIPOU3BOJICTBEHHON JEATENBHOCTH YEJIOBEKA, CBA3AHHOM C XMMHUYECKHM IPOU3BOJCTBOM,
UCIOJIb30BAHUEM U NIEPEepabOTKOI BELIECTB;

e yriyOJeHHe TMpeACTaBIEHUH O Hay4yHBIX METOJaX TIO3HAHHUS, HEOOXOAMMBIX JUIs
npUOOpETeHUs] YMEHUH OpPUEHTUPOBATHCS B MUpPE BEILECTB M OOBSCHEHUS XUMHUYECKUX
SBJICHUH, MMEIOLINX MECTO B MPHUPOJAE, B MPAKTUUYECKON NEATEILHOCTH U MOBCEAHEBHOU
AKU3HU.

B nuiane peanuzanuu nepBOOYEpEAHBIX BOCIUTATEIbHBIX U Pa3BUBAIOMMX (YHKLIMH IETOCTHON
CHCTEMBI CpeIHEro oomiero oOpa3oBaHUS MPH U3YYCHHM TpeaMeTa «XHUMHUs» Ha YrIIyOJEéHHOM
YPOBHE 0CO0YIO aKTyaJIbHOCTh PUOOPETAIOT TaKKe eI U 3a7auH, KaK:



e BocCHuTaHue yOeXIEHHOCTH B IMO3HABAEMOCTH SIBIICHUI MPHUPOJbI, YBAXKEHHUS K MPOLECCY
TBOpPUYECTBA B O0JIACTH TEOPETHYECKUX W TMPUKIAJAHBIX HCCICIOBAaHUN B XHMUH,
(hopMUpOBaHHE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH;

e pa3BUTHEC MOTHBAIMK K OOyYEHHUIO W MO3HAHHWIO, CIOCOOHOCTEH K CAMOKOHTPOIIO |
CaMOBOCITUTaHHUIO HA OCHOBE YCBOCHHUS 00IIEUeTIOBEUECKUX [IEHHOCTEH;

e pa3BHUTHEC NO3HABATEILHBIX WHTEPECOB, MHTEUICKTYAIBHBIX U TBOPYECKUX CIOCOOHOCTEH
oOyuaromuxcsi, OPMUPOBAHUE Yy HUX CO3HATEILHOTO OTHOIICHUS K CaMOOOpa30BaHUIO U
HEMpPEephIBHOMY  OOpa30BaHHIO KaK yYCJIOBHIO YCIEUIHOW MNpOQPEecCHOHANbHONH U
OOIICCTBEHHON JIeATEIHHOCTH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 3I0POBBIO H
MOTPEOHOCTH B 37J0POBOM 00pa3e KU3HH,

e (QopmupoBaHMe yMEHUH U HABBIKOB pPa3yMHOIO IPHUPOAOIOJB30BAaHUS, Pa3BUTUE
IKOJIOTHYECKOH KYJIbTYPhI, IPUOOPETEHHUE OMBITA OOIIECTBEHHO-TIOJIE3HON IKOIOTHUSCKON
NESITENIbHOCTH.

OO111ee YyuCIIO YacoB, MPEIYCMOTPEHHBIX I U3YUYEHHUsI XUMUU Ha YIITyOJIEHHOM YPOBHE CPEIHETO
obmero obpaszoBanms, coctaBiseT 204 gacos: B 10 kimacce — 102 yvaca (3 yaca B Heneno), B 11
kiacce — 102 yaca (3 yaca B Henenio).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKOl XUMMH.

[Ipeamer u 3HaYeHUE OPTAaHUYECKON XUMHH, IPEACTABICHUE O MHOTOO0Opa3uu OPTaHUIeCKUX
COCIMHECHU.

ONEKTPOHHOE CTPOEHUE aroMma yIJiepoja: OCHOBHOE M BO30YKIEHHOE COCTOSIHMSL.
BaneHTHble BO3MOXKHOCTM aroma yriepona. XMMHYECKas CBSI3b B OPraHUYECKHX COCOUHCHMSX.
Tunbsl rubpuau3anuu aTOMHBIX opOuTaneidl yriepoaa. MexaHu3Mbl 00pa30BaHUS KOBaJIEHTHOH
cBsi3U (OOMEHHBIN M JIOHOPHO-AaKIETITOPHBIHN). THITBI epeKphIBaHUsI aTOMHBIX OpOHUTAaJeH, G- U T-
cBs3u. OpuHapHasi, JaBOWHAass u TpouHas CBs3b. CmocoObl pa3pbiBa CBs3e B MOJEKYyJax
oprannveckux Bemects. [loHsTHE 0 CBOOOAHOM panukaie, Hykiaeo(huie u dJIeKTpodue.

Teopuss cTpoeHus oOpraHuyeckux coenuHeHud A.M. byriaepoBa UM COBpPEMEHHBIE
IIPEJICTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaUEHUE TEOPUHU CTPOEHUS OPraHUYECKUX COEAMHEHHUU.
Monekynsipupie u CTpyKTypHBbIe (opMynbl. CTpyKTypHBIE (OPMYINIBI pPa3TUYHBIX BHIOB:
pa3BépHyTas, COKpam€HHas, ckenetHas. M3omepusa. Buabl u3oMepuu:  CTPYKTypHas,
NPOCTPAHCTBEHHAs. DJEKTPOHHBIE APQPEKTHl B MOJEKyJaX OpPraHUYEeCKUX COCTUHEHUH
(MHIIyKTUBHBINA U ME30MEPHBII 3 PeKThI).

[IpencraBiaenue o kiaccUpUKAIMKU OpraHUYECKHX BemiecTB. [loHsATHE O (QYHKIIMOHANBHOM
rpynne. ['omonorusa. I'omonorumdeckue psiapl. CucremMaTtudyeckass HOMEHKIIATypa OpraHH4ecKHX
coenuHenuil (IUPAC) u TpuBnanbHble HA3BaHUS OT/IEIbHBIX MPEACTaBUTENCH.

OcoOenHoct U KiaccupuKalus OPraHMYECKUX  PEaKIHi. OxucauTeNnbHO-
BOCCTAHOBUTENBHBIE PEAKIINH B OPraHUYECKON XUMUHU.

OKCHEpUMEHTAIBHBIE METOJbl M3y4YEHHS BELIECTB M HMX IPEBPAILCHUNA: O3HAKOMIICHHE C
oOpa3liaMu OpPraHMYECKUX BEIIECTB M MaTepuajlaMM Ha HUX OCHOBE, ONBITHI MO MPEBPALICHHUIO
OpraHMYECKUX BEIIECTB MPU HAarpeBaHuu (TU1aBjIeHUE, 00YIIIMBaHNUE U TOPEHHE), KOHCTPYHPOBaHUE
MoJieJIe MOJIEKYJI OPraHUYECKUX BEIECTB.

Yraesoaopoasl.

Ankanbl. ['oMmosiorndeckuil psii aikaHoB, oOmas (opmyna, HOMEHKJIATypa U H30MEpHs.
DNEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOIEKYJ aiKaHOB, SP -THOPHIM3AIMS ATOMHBIX
opOuTaneit yrieponaa, 6-cBsi3b. OU3HUEeCKue CBOMCTBA ATKAHOB.

XVUMHYECKHE CBOMCTBA aJKaHOB: PEAKIMHM 3aMEIIECHHUs, U30MEPHU3alUH, JEerHIpUpOBaHUs,
LUKIIN3al1uy, TUPOJIN3a, KPEKUHIa, ropeHus. [IpencraBienne o MexaHu3Me peakinii paiuKalbHOTO
3aMelLEHUs.

Haxoxnenue B npupozae. CriocoObl osydeHns U IPUMEHEHUE aJTKaHOB.

[uxmoankanel. Ob0mas dopmysna, HOMEHKIAaTypa U u3oMepus. OCoOOCHHOCTH CTPOCHHUS U
XUMHYECKHX CBOMCTB MasbIX (LMKIOMNPOMNAaH, LHUKJIOOYTaH) U OOBIYHBIX (LIMKJIONEHTaH,
IIUKJIOT€KCaH) HUKIoaIKkaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Ankensl. ['oMonorudeckuii psj alkeHoB, oOmas Gopmyiia, HOMEHKIATypa. DIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOSHHE MOJIEKYIT AKEHOB, SP-THOPHIN3AIIS aTOMHBIX OpOUTaNell yriepoa,
0- u m-cBsi3u. CTPyKTypHass W reomMeTpudeckas (Iuc-TpaHc-) n3omepus. Ou3nuecKkue CBOWCTBA
AJIKEHOB. XMMHYECKHE CBOMCTBA: PEaKLUWU IPUCOCIMHEHUS, 3aMCILEHUS B C-IIOJIOXKCHHE IIPH
JIBOMHOM CBsI3H, MoNMMepHu3anuu u okuciaeHus. [Ipasmio MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JIBOMHYIO cBsA3b. CIIOCOOBI MOTY4YEHUS M IPUMEHEHHE AIKEHOB.
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AJKaIMEHBI. Knaccudukanus aJKaJuEHOB (compspkEHHBIE, M30JIMPOBAHHbIE,
Kymynupoganuvie). OcOOEHHOCTH 3JEKTPOHHOTO CTPOCHUS U XUMHYECKUX CBOWCTB COMPSKEHHBIX
JIUEHOB, 1,2- u 1,4-npucoeaunenue. [lonumepusanus conpsuKEHHBIX JUEHOB. CIIOCOObI MTOJTyUEHUs
Y IPUMEHEHUE AJIKaJUEHOB.

Ankunbl. ['oMonoruueckuid psii ajakuHOB, oOmas (Gopmyna, HOMEHKJIATypa U U30MEpHUS.
DONEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOEHUE MOJEKYN aJKWHOB, SP-TUOpUIM3AIUs ATOMHBIX
opOutaneit yriaepojga. Dusnyeckue CBOWCTBA QJIKMHOB. XHMHYECKHE CBOWCTBA: peaKUUU
IPUCOEANHEHUS, JAUMEPU3aluud U TpUMEpHU3aluH, OKUCIEeHUsA. KUCIOTHBIE CBOWCTBAa aJIKMHOB,
UMEIOUINX KOHLIEBYIO TPOWHYIO CBA3b. KauecTBeHHBbIE peakIMu Ha TpOHHYI0 CBs3b. CrocoObl
MOJIyYEHUS! U IPUMEHEHUE AIIKUHOB.

Apomarudeckue yrieBoJopojibl (apeHsl). ['omonoruueckuil psn apeHoB, oOmas (opmyia,
HOMEHKJIATypa W HM30MEepHs. DIIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJBI OeH30JIa.
®usnyeckue CBOMCTBa apeHOB. XMMHMUYECKHE CBOICTBAa O€H30Ja M €ro I'OMOJIOTOB: pEaKluu
3aMenieHus] B OEH30JIbHOM KOJbIIE U YIJIEBOJOPOJAHOM pajauKalle, Peakiuu MTPUCOSAUHEHUS,
OKHUCJIEHHE romojioroB O6ensona. [IpencraBienre o0 OpUEHTUPYIOIIEM IEHCTBUU 3aMECTUTENCH B
OCH30JILHOM KOJIbIIE Ha MPUMEPE aTKUIBHBIX PAIUKAIOB, KAPOOKCUILHOM, THIPOKCUILHOM, aMUHO-
U HUTPOTPYIIBl, AaTOMOB rajoreHoB. (OcoOE€HHOCTH XMMMUYECKHX CBONCTB  CTHUpOJIA.
[Tonmumepusanus cruposa. CrocoObl MOIYyYEHUS U IPUMEHEHUE apOMaTUUYECKHUX YIIIEBOJOPOJIOB.

[Tpuponnsriii ras. [lomytusie HedTsaHbIe ra3bl. HegTh 1 €€ mpoucxoxaenue. KaMeHHBIH yroib
U TIPOIYKTHI ero nepepadotku. CrnocoObl nepepaboTku HeTH: IEPETOHKA, KPEKUHT (TEPMUYECKUH,
KaTaJuTHueckuil), pucdopmunr, nuponus. Ilpoaykrsl mepepaboTku He(TH, UX HPUMEHEHHE B
MPOMBIIIJIEHHOCTH U B OBITY.

['enernyeckas cBSI3b MEXKAY Pa3IMYHBIMU KJIAaCCaMH YIJIEBOJIOPOIOB.

ONEKTPOHHOE CTPOEHHE TaJOreHIPOM3BOIHBIX YIVIEBOAOPONOB. Peakuum 3amerieHus
raJIoréHa Ha THAPOKCOTPYNIly, HUTPOIpYIIy, LIUaHOTpynmy, aMmuHorpymnmy. /JlefictBue Ha
TaJIOTEHIIPOU3BOIHBIE  BOJHOTO W CIHUPTOBOTO  pacTBopa  wi€noud. BzammoneiictBue
JTUTaJIOTEHAIIKAHOB C MarHMeM M LUHKOM. [loHsATHE O MeTajul0OpraHMyYecKUX COEIUHEHUSX.
Hcnonp30BaHnEe TrajOreHNPOU3BOAHBIX YIJIEBOJOPOJOB B OBITY, TEXHHUKE M NpPHU CHHTE3E
OpraHMYECKUX BEIIECTB.

OKCHEpUMEHTAIIBHBIE METOABl M3Y4YEHHs BEIIECTB W UX [PEBpAIlEHUH: H3Yy4YEHHE
(U3MUEeCKUX CBOICTB yIJIEBOAOPOIOB (PaCTBOPUMOCTH), KaUECTBEHHBIX PEAKIMUN YIIEBOJIOPOJIOB
pa3IMyYHbIX KjaccoB (oOeciBeurBaHME OpOMHOW WIJIM HOJHOM BOJbI, pacTBOpa MEepMaHraHara
KaJlis, B3aUMOJICHCTBHE alleTHJICHa C aMMHUaYHBIM pacTBOpoM okcuia cepedpa(l)), kauecTtBeHHOE
oOHapyXeHHe yTriiepo/ia U BOJA0POja B OPraHNYEeCKUX BEIIECTBAX, MOJyuYeHUE STUIICHA U U3yueHUe
€ro CBOWCTB, O3HakomileHHe ¢ Koyutekuusmu «Hedtb» u «Yromp», ¢ obpasnamu IuiacTmacc,
KaydyKOB M PE3UHBI, MOJACIMPOBAHHUE MOJEKYJ YIJIEBOAOPOAOB M TaJIOT€HIIPOU3BOIHBIX
YTJIEBOJOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHUs.

[IpenenbHble 01HOATOMHBIE cTUPTHL. CTpoeHHE MOJIEKYI (Ha MPUMEPE METaHOJIa U ATaHOJIa).
["omonoruueckuii psa, obmas popmynna, H30MepHsi, HOMEHKIATypa U Kiaccupukamus. Pusndeckue
CBOICTBaA MpENEIbHBIX OJHOATOMHBIX CIIUPTOB. BoOpoaHbBIE CBSA3M MEXIY MOJIEKYJIaMH CIIUPTOB.
XHUMHYECKUE CBOWCTBA: PEAKLUWM 3aMEUICHUs, NErMApaTallid, OKHCIIEHHs, B3aHUMOJEHCTBHE C
OpPraHMYEeCKMMHM M HEOpraHW4eCcKMMH Kucioramu. KadecTBeHHass peakuuss Ha OJHOATOMHBIE
cupThl. JleWicTBHEe 52TaHOJIa W METaHOlIa Ha oOpraHu3M denoBeka. CrmocoObl TMONMydeHUs W
IIPUMEHEHHUE OTHOATOMHBIX CIIUPTOB.



[Ipocteie 3¢gupsl, HOMEHKIaTypa U u3oMepus. OCOOEHHOCTH (PU3NUECKHX U XUMHUUYECKHX
CBOMCTB.

MHoOroaTtoMHbl€ CHUPTHl — O3TUJIEHIJIUMKONb M IuuepuH. Pdusmueckue U XUMHYECKHE
CBOICTBa: peakUuu 3aMelleHUs, B3aUMOJCHCTBUE C OPraHUYECKUMHU M HEOPraHMYECKUMU
KHCJIOTaMHU, Ka4eCTBEHHAas peakius Ha MHOroaToMHble cnuptThl. [IpeacraBieHue o MexaHHU3ME
peakuuii HykiaeoduiasHOro 3amenieHus. [eiictue Ha opranusm denoBeka. CrocoObl MOTyYeHHs U
[IPUMEHEHHE MHOTOaTOMHBIX CIIMPTOB.

@®enon. CTpoeHHE MOJEKYJbI, B3aUMHOE BIHMSHHUE THIPOKCOTPYIIBI U OEH30JBHOTO spa.
®dusnveckue cpoiictBa (eHona. OCOOCHHOCTH XMMHUYECKHX CBOWCTB (eHona. KadecTBeHHBIC
peakinuu Ha (enon. TokcuyHocTh Qenona. CrnocoObl MONMydYeHHS M TpUMEHeHue (eHona.
®enondpopManbaeruaHas cMoa.

KapOoHuIbHBIE COETMHEHHS — ANBIETUABI M KETOHBI. DJIEKTPOHHOE CTPOCHHUE KapOOHUIBHON
rpynmbl.  ['oMonormueckue psapl  aidbIerHJ0B M KETOHOB, oOmias ¢opmyna, u3oMepus u
HOMEHKJIaTypa. OU3nyecKrue CBONCTBA albJIETHI0B U KETOHOB. XUMUYECKUE CBOICTBA aJIbJIETHJI0B
U KETOHOB: peakuuu mnpucoeAnHeHus. OKHUCIEHUE albJIerHI0B, Ka4eCTBEHHbIC pEaKIHH Ha
anbaeruabl. CrocoObl MOTy4YeHHs U IPUMEHEHHE allbJIETHI0B U KETOHOB.

ORHOOCHOBHBIE TIpeesibHbIe KapOOHOBbIE KHUCIOTH. OCOOEHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3oMepuss W HOMEHKIarypa. (DHU3MYECKHe CBOWCTBA OJHOOCHOBHBIX
IpelebHBIX KapOOHOBBIX KUCIOT. BomopoaHbie CBA3M MEXIYy MOJEKyJIaMu KapOOHOBBIX KHUCIOT.
XVUMUYECKUE CBOWCTBA: KUCJIOTHBIE CBOMCTBA, peakuus STepuduKaimu, peakiuud C y4acTUEeM
yIJI€BOAOPOAHOTO panukana. OcoOeHHOCTH CBOMCTB MypaBbMHOM KHCHOTHL [loHsTHE O
MIPOM3BOJHBIX KapOOHOBBIX KUCJIOT — CIOXKHBIX 3pupax. MHoroodbpazue KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOMCTB HENpPENENbHBIX M APOMATUYECKUX KapOOHOBBIX KHUCIIOT, TUKAPOOHOBBIX
KHUCTIOT, TUAPOKCUKAPOOHOBBIX KHCIOT. llpeacraBurenu BBICIIMX KapOOHOBBIX  KHCIOT:
CTeapuHOBas, TAIbMUTUHOBAS, OJEHUHOBAS, JUHOAE8As, JAUHONeH08ass KHUCIOThL. CrnocoObl
MOJTyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Cnoxusie >¢upsl. ['omonornueckuit psin, obmias dopmyna, W30Mepus U HOMEHKIATYpA.
Du3nyecKnue 1 XUMUYECKHE CBOMCTBA: TUIPOJIN3 B KUCIION U IEJIOYHOU Cpelie.

Kupsl. Ctpoenue, ¢puznyeckue M XMMUYECKHUE CBOWMCTBA KHUPOB: THAPOJIU3 B KHUCIOH H
meno4yHoi cpene. OCOOEHHOCTH CBOMCTB KHMPOB, COAEPIKALIMX OCTATKH HETPEeNbHbIX JKUPHBIX
KkucaoT. JKupsl B mpupoze.

MBpBUT4 KaK COJTU BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JeHCTBHUE.

OO6mass xapakrtepuctuka yriaeBojgoB. Kriaccudukamus yrieBogoB (MOHO-, OU- H
noymcaxapuael). MoHOcaxapuibl: TIIOK03a, (PpyKTo3a, ramakrosa, pubo3a, 1e30Kcupubdo3a.
®uznyeckue CBOKWCTBA U HaxoxkJeHue B npupoae. PorocuHTe3. XMMHUUECKUE CBOMCTBA INIFOKO3BI:
pEaKIMU C y4acTUEM CHUPTOBBIX M ANbACTUAHON IPYIII, CIIUPTOBOE U MOJIOYHOKHUCIIOE OpOKEHHE.
[IpuMeHeHue TIIOKO3bI, €€ 3HAaUeHHE B JKU3HENEATENIbHOCTH opraHu3Ma. Jlucaxapuubl: caxaposa,
ManbTO3a M JIaKTo3a. BoccraHaBiuBaromye M HEBOCCTaHABIMBAIOLIUE aucaxapuiabl. ['naponus
nucaxapuioB. Haxoxxnenue B npupoae u npumeHeHue. [lommcaxapuipl: Kpaxmall, TIIMKOTEH U
nesmnoao3a. CTpoeHne MaKpoMOJIEKYJ Kpaxmasa, IIIMKOT€Ha U LEeUII0103bl. Pu3nueckrue CBOMCTBA
Kpaxmajla M LEJUI003bl. XMMUUECKHE CBOMCTBA Kpaxmalla: THAPOJIN3, KaUeCTBEHHAs peakuus C
noioM. XUMHUYECKHE CBOMCTBA LEJUTIONO3BI: THAPOIU3, MoydeHue 3QpUpoB 1eston03bl. [lonsarue
00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, all€TATHBIN MIENK).

OKCepUMEHTAIbHBIE METOJbl H3Y4YeHHs] BEIIECTB M MX MpEeBpallleHuil: pacTBOPHUMOCTh
pa3IMYHBIX CIIUPTOB B BOJIE, B3aMMOJEMCTBHE 3TaHOJIa C HATPUEM, OKUCIEHUE 3TUIIOBOIO CIIUPTa B
aJpJeru/ Ha PaCKAIEHHOW MEAHOM MPOBOJIOKE, OKUCIEHHUE ATUIIOBOIO CIIUPTA IUXPOMATOM KaJus

8



(BO3MOKHO HCIIOJIb30BaHME BHJEOMATEPHANIOB), KAa4ECTBEHHbIC pEaKIUM Ha albIeruisl (C
runpokcugoM nuammuncepedpa(l) u runpoxkcugom meau(Il)), peakuus riauuepuHa ¢ THAPOKCHIOM
meau(Il), xumuueckue cBoOIlCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJEHMCTBHE pacTBOpa
roko3bl ¢ rugpokcuaom  menu(ll), B3aumopelicTBME Kpaxmala € MOJOM, pELICHHE
9KCHEPUMEHTAIbHBIX 331a4 1o TeMaM «Cruptel U (eHoinbl», «KapOooHoBbIe KHUCHOTHI. ClOXKHBIE
3hupbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpTaHUYEcKUe MPOU3BOAHbIE aMmMHaka. Kinaccugukanus aMuHOB: anudaTHuecKue
U apoMaTH4eCKHe; NepBUYHbIC, BTOPUUHbIE U TpeTHuHble. CTpoeHre MoseKyn, obmas (opmyia,
U30MepHsi, HOMEHKIarypa M (usnueckue cBoiicTBa. XMMHUYECKOE CBOMCTBA anM(aTHUYECKHX
aMHUHOB: OCHOBHBIEC CBOWMCTBA, AJIKWJIMPOBAHKE, B3AUMOACUCTBHE NIEPBUYHBIX aMUHOB C a30THCTON
kuciaoToi. Coiu alKUIIaMMOHHS.

AHUIMH — IpeICcTaBUTENb aMUHOB apoMaTudeckoro psaa. CtpoeHue aHuianHa. B3aumuHoe
BIMSIHUE TpYIIl aTOMOB B MoJleKyse aHuwiIMHAa. OCOOEHHOCTM XUMHMUYECKHMX CBOMCTB aHMIJIMHA.
KavectBeHHble peakiinu Ha aHWIMH. CriocoObl MoJTyyeHHs ¥ IPUMEHEHUE aau(paTudecKux aMHHOB.
[Tony4yeHne aHUIMHA U3 HUTPOOEH301a.

AmuHokuciotel. HoMenknatypa u nzomepus. OTaenbHble NPEACTABUTEIN 0-aMUHOKHUCIIOT:
[VIMIWH, aTaHuH. OU3nYecKre CBOMCTBA aMMHOKHUCIIOT. XMMHUYECKUE CBOMCTBA AMUHOKHCIIOT KaK
aM(pOTEpHBIX OPraHUYECKUX COCTUHEHUH, peaklus MOJMKOHAEHCAllUU, 00pa3oBaHUE MENTHIHON
cBsA3M. buonornueckoe 3Ha4yeHNEe aMUHOKUCIIOT. CUHTE3 ¥ THAPOJIN3 NIENTUIOB.

benku kak nmpupoHble nmoaumepsl. [lepBuuHas, BTOpU4Has U TPETUYHAS CTPYKTypa OENKOB.
XvMHYecKue CBOWCTBa OENIKOB: THAPOJIN3, JeHATypallus, KaYeCTBEHHbIE peaKklIuy Ha OEJKu.

OKCHepUMEHTAJIbHbIE METO/Ibl U3yUEHHS! BEIIECTB M UX MpEBpallleHuii: pacTBOpeHue OEIKoB
B BOJE, JeHaTypauusi OEIKOB IpU HAarpeBaHUM, LBETHbIE pEaKUMU Ha O€NKH, pelleHne
DKCIEPUMEHTAIBHBIX 3alad 10 TeMaM «A30TCOAepXkKalllue OpPraHMYECKUE COCOUHEHUS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokomouieKky IsipHbIE COeIUHEHHUS.

OcCHOBHbBIE TOHATUS XHMHU BBICOKOMOJIEKYJIIPHBIX COEAMHEHHUN: MOHOMEp, IOJUMEp,
CTPYKTYpHO€ 3BEHO, CTEIIEHb MOJMMEPU3AINH, CPEIHSS MOoJIeKyIsapHas Macca. OCHOBHbBIE METOJIbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN — TIOJMMEPU3aLMsI U TOJIUKOHACHCALUS.

[TonmumepHsble Marepuansl. [lmacTMaccsl (MOJMATHIICH, MOJUIPONUIICH, MOIMBHHUIXIOPU]I,
MOJIUCTUPOJI, MOJUMETUIIMETaKPUIIAT, MOJUKApOOHATh, MOJUATUIIEHTepedTanar). YTuiu3anus u
nepepaboTKa MIacTyKa.

DOnacToMepbl:  HaTypallbHbIl  KaydyK, CHHTETHUecKHe Kaydykd (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIONOK, LIEPCTh, MIENK), UCKYCCTBEHHBbIE (BUCKO3a, AllETaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumeps! cnienuanbHOTO Ha3HaueHUs (Te(UIoOH, KeBjiap, 3JIEKTPONPOBOJSIINE MOJIUMEPHI,
OunopasiaraeMble MOJIUMEPHI).

OKCHEpUMEHTAIBHBIE METOJbl HM3Y4YEHMs BEIIECTB M MX IPEBPAILEHUI: O3HAKOMIIEHHE C
o0Opa3aMd  TPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KaydyKOB, peIICHHe
JKCIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «Pacro3HaBaHue IIAaCTMAcC ¥ BOJIOKOH.

PacuérHrle 3agayn.

Haxoxxnenne MoseKyJasipHOM (OpMyJibl OPraHMYECKOro COEIMHEHMs 110 MAacCOBBIM JOJISIM
AJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXXICHHE MOJEKYISAPHOW (HOpPMYIBl OPraHUYECKOTro
coequHeHUs 1Mo Macce (00hEMY) MPOYKTOB CrOpaHUs, IO KOJUYECTBY BellecTBa (Macce, 00bEMY)
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NPOAYKTOB pPEAKIMM W/WIM HUCXOAHBIX BELIECTB, YCTAHOBJIEHHE CTPYKTYPHOH (OpPMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €ro XUMHUYECKHX CBOWCTB WM CIIOCOOOB TMOJIY4EHUS,
OTIpeieJIeHUE IO BBIXO/Ia IPOAYKTA PEAKIIMU OT TEOPETUIECKH BO3MOXKHOTO.

MesxnpeaMeTHbIE CBSI3U.

Peanu3zanusi MEeXNpeIMETHBIX CBA3CH MpPU HM3y4EHUU opraHuyecko xumuu B 10 kiacce
OCYIIECTBIISIETCS 4epe3 HCIIOJIIb30BaHME KaK OOIIMX eCTECTBEHHO-HAyYHBIX MOHSATHH, Tak H
MOHSITHIA, TPUHATHIX B OTJIEIBHBIX MMPEJAMETaX €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01mure ecTecTBEeHHO-HAYUHBIC TTOHSTHS: SBJIICHUE, HAYYHBIA ()aKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHalM3, CHUHTE3, KiaccupuKkauus, HaONIOJEHUE, U3MEpPEHHe, OKCIEPUMEHT, MOJElIb,
MOJIeJTUPOBAHUE.

®uzuka: MaTepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIa, DHEPIeTUUECKUN YPOBEHb,
BEIIIECTBO, TEJO, O00BEM, arperarHoe COCTOSHUE BEIIECTBA, (DU3WYECKHE BEITUYHHBI, €IMHHIIBI
U3MEpPEHUsi, CKOPOCTbh, JHEPT S, Macca.

buonorus: kinerka, opraHu3M, ’Kocucrema, Ouocdepa, mMeTaboIMU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIM W TeTepoTPOPHBIN THUI NHUTaHHUSA, OpokeHHe, (OTOCHHTE3, IbIXaHHUE, OCIKH,
YIJIEBOIbI, )KUPbI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMaeMbIe, TOTUIHBO.

TeXHOJOTHS: THUIIEBBIE MPOIYKTH, OCHOBBI PAllMOHAIBHOTO IMUTAHUS, MOIOIINE CPEICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KUIIACC

OBILIAS U HEOPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI XUMMH.

Atom. CoctaB aTOMHBIX siiep. XuUMHUeckuil anemeHT. M3oronsl. CTpoeHue 3IIEKTPOHHBIX
000JI04€K aTOMOB, KBAHTOBBIC YHCIIa. DJHEPTETUUECKUE YPOBHH U MOAYPOBHH. ATOMHBIE OpOUTAIIH.
Knaccudukanus XUMHUYECKUX JIEMEHTOB (s-, p-, d-, f-anmeMenTsl). Pactipenenenue 3meKTPOHOB MO
ATOMHBIM OpOUTAISIM. DJEKTPOHHBIE KOH(QUTYpallUd aTOMOB DJEMEHTOB IEPBOrO—4YETBEPTOTO
MEePUOJIOB B OCHOBHOM M BO30YKJIEHHOM COCTOSIHMHM, OJJICKTPOHHBIE KOH(HUTypalyi HOHOB.
DIIEeKTPOOTPULIATETHHOCTb.

Ilepuonuueckuii 3akoH U Ilepuoguueckas cucrteMa XHUMUYECKUX dieMeHToB [[.U.
MenneneeBa. CBs3b NEPUOIUUECKOTO 3aKOHA U [lepronueckoil CUCTEMbl XUMUYECKUX 3JIEMEHTOB
C COBPEMEHHOW TEOpHEH CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHHSI CBONCTB XUMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB IO TPYIaM U MepruoIaM. 3HAUYCHUE
nepuoauyeckoro 3akona J[.1. Menneneena.

Xumuueckasi CBSI3b. BHIBI XMMHUUYECKOW CBSI3M: KOBAJICHTHAs, MOHHAs, METAJUIMYECKas.
Mexanu3mMbl 00pa30BaHUsS KOBAJICHTHOW CBSI3M: OOMEHHBIA M JOHOPHO-AKIENTOPHBINA. DHEPTUS U
JnuHa CBsi3h. [lonsipHOCTH, HAMpPaBICHHOCTh M HACHIIIAEMOCTh KOBAJICHTHOM CBs3U. KparHbie
cBs3u. BogoponHas cBsi3b. MeXMONIEKYISIpHBIE B3aUMOACHCTBUS.

BaneHTHOCTh ¥ BaJIEHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b AJIEKTPOHHON CTPYKTYPHI MOJIEKYJI
C UX T€OMETPUYECKUM CTPOCHUEM (HA IPUMEPE COCTUHEHUN 3JIEMEHTOB BTOPOTO MEPUO/IA).

[IpeacraBienne 0  KOMIUIEKCHBIX  coeauHeHUsX. (CocTaB  KOMIUIEKCHOTO  HOHA!
KOMIUIEKCOOOpa3oBaTeNb, JIMTAHABI. 3HAYCHHWE KOMIUICKCHBIX coenuHeHui. [lomstHe o
KOOPJIMHALIMOHHON XMUMUH.
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BemectBa MOJEKYISIPHOTO U HEMOJEKYIISIPHOTO CTPOEHUS. THIBI KPUCTAIUIMYECKUX PEIIETOK
(CTPYKTYp) U CBOMCTBA BEILIECTB.

[Tonsitue o aucnepcHblx cuctemax. Mcrunabie pactBopbl. [lpeacraBieHue 0 KOIOMAHBIX
pactBopax. CriocoObl BeIpa)KeHUsI KOHIIEHTPALMU PacTBOPOB: MAacCOBasi 10JIsl BEIIECTBA B PaCTBOPE,
MOJISIpHAsE ~KOHUEHTpauus. HacbllieHHble U HEHACBIIEHHBIE PacTBOPbI, PACTBOPUMOCTb.
Kpucramnoruaparst.

Knaccudukanus u HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB. |pHBHAIIbHBIC Ha3BaHUS
OT/IENIbHBIX MPEJCTABUTEICH HEOPTraHUYECKUX BEIIECTB.

Knaccudukanuss XuMAYECKUX PEaKIuii B HEOPraHUYECKON M OPraHWYeCKOW XMMHH. 3aKOH
COXpPAHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHMS] M IPEBpAICHUS SHEPIUM NMPU XUMHUYECKHUX
peakusix. TemnoBble 3QPeKThl XUMUUECKUX peakuuid. TepMoXuMudeckue ypaBHEHHUS.

CKOpOCTh XMMHYECKOH peakinu, € 3aBUCUMOCTh OT Pa3iNYHbIX (HDakTOpoB. 'oMOreHHBIC U
reTeporeHHbie peaknuu. Katanus u karaau3aTopsl.

OOpatumble 1 HEOOpaTUMBIE peakluu. XUMUYECKOe paBHOBecue. KOHCTaHTa XUMUYECKOTO
paBHOBecus. DakKTOphl, BIUAIOIIME HA I[OJIOXKEHUE XMMHYECKOTO pPaBHOBECHS: TeMIEparypa,
JIaBJICHUE U KOHLEHTPAlUU BEUIECTB, yyacTByomuUX B peakuuu. [Ipunnun Jle IllaTense.

OnektponuTtnueckass aucconumanua. CuiabHble W chnabble  2eKTpoiauThl.  CTeneHb
nuccormanuu. Cpena BOJHBIX PACTBOPOB: KHUCIOTHAs, HEUTpasibHas, IenodHas. BomopomaHsrii
nokasatenb (pH) pactBopa. 'maponus coneit. Peakiiun noHHoro oOMeHa.

OKHMCIHUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. CteneHb okucieHus. OKucauTenb U
BOCCTAaHOBUTENb. [Ipomecchl OKHUCIEHHS W BOCCTAaHOBJIECHMS. BaxHelmne OKHUCIUTENU W
BOCCTAHOBUTEIN. METO1 2JIEKTPOHHOTO OajlaHca. DIIEKTPOIN3 PAaCTBOPOB U PACIIIABOB BEIIECTB.

DKCIepUMEHTaIbHbIE METO/Jbl M3YYEHMsI BEIIECTB W HX TMPEBPAILIEHUN: PpPa3JI0KEHUE
MEepPOKCUJa BOJOPOJAa B TMPUCYTCTBUM Karajau3aTopa, MOJEIH KPHUCTAUIMYECKUX PEHIETOK,
MPOBEJICHUE peaKIlnii HOHHOTO 0OMEeHa, OTpeieNieHrne CPeIbl PACTBOPOB C TIOMOIIBIO HHAUKATOPOB,
W3YYEeHHUE BIUSHUS PA3NUYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOM PEaKIMu U TOJOKEHUE
XUMHUYECKOTO PAaBHOBECHSI.

Heopranuyeckasi Xumus.

[Tonoxenne HemetawuioB B llepuognueckoit cucreme XHMHYECKUX dnemeHToB J[.M.
MenneneeBa W OCOOEHHOCTH CTPOEHHMS WX aroMoB. @DH3WYECKHE CBONCTBA HEMETAJIOB.
AmnoTponusi HEeMeTauIoB (Ha puUMepe KUCIopoa, cepsl, hocdopa u yraeposa).

Bonopon. Ilomydenue, gusznueckne W XUMHYECKHE CBOWMCTBA: PEAKIMU C METaUIAMH U
HEMETaJlIaMH, BOCCTAaHOBUTEIbHbBIE CBOMCTBA. [ Mapuabl. TOMIIMBHBIEC 3JIEMEHTHI.

["amorensl. Haxoxaenue B TpUpPOJE, CHOCOOBI TMONMy4YeHHUs, (U3UYECKHEC U XUMHYECKHE
cBoicTBa. ['anoreHoBomoponbl. Bakneillne KuUCTOPOACOIEpKAIIUE COECIUHEHHUS TaJOre€HOB.
JlabopaTopHble U MPOMBIIIJICHHBIE CIIOCOOBI MOTYYeHHsI TAIOTeHOB. [IprMeHeHne rajJoreHoB U uX
COCTUHEHUN.

Kucnopon, o3on. JlaGopaTopHble W NPOMBINUIEHHBIE CIOCOOBI TONYYEHHUS KHCIOPOJa.
Du3nYeCcKne 1 XUMUYECKHE CBOMCTBA U MPUMEHEHUE KUCITOPO1a U 030HA. OKCHUIBI U IEPOKCUIBI.

Cepa. HaxoxaeHnue B mpupoie, CriocoObl MOTydeHus], (PU3MUecKrue U XHMHUECKHe CBOMCTRA.
CepoBogopon, cynbduabl. Oxcua cepbi(IV), okcun cepri(VI). CepHuctast u cepHasi KUCIOTHI U UX
cosit. OcOOEHHOCTH CBOMCTB CEpHOM KUCIOTHI. [[pumMeHeHne cepol U €€ COeTMHEHHM.

A3zot. HaxoxxneHnue B mpupoe, CrocoObl MoaydeHus, (PU3NIeCKue 1 XUMUYECKHE CBOMCTBA.
Ammuak, HUTpUABL. OKCHUIBI a30Ta. A30THCTas W a30THAas KUCIOTHI U uX coyd. OCcOOEHHOCTH
CBOICTB a30THOI KUCIOTHI. [I[pruMeHeHue a30Ta u ero CoeAMHCHUH. A30THBIE YIOOPECHHMSI.
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®dochop. Haxoxmenue B mpupose, CHOCOOBI MOMy4YeHUs, (U3UUCCKHEC U XHUMHYECCKUE
cBoiictBa. @ochunsr u pochun. Okcunbl pocdopa, pochopras kucnora u e€¢ conu. [IpumeHeHue
docthopa u ero coenunenuii. PochopHsie yaoOpeHHs.

VYranepon, HaxoxzaeHue B mpupoae. AumorponHble Mogubukanuu. Ddusmveckue u
XUMHYECKHE CBOMCTBA MPOCTHIX BELIECTB, 00pazoBaHHbIX yriepoaoMm. Oxcun yriepoaa(ll), oxcua
yraepona(lV), yrompHas kuciora U €€ coiau. AKTUBHPOBAHHBIN Yrojib, aacopOmus. dymiepeHsl,
rpadeH, yriaepoaHsle HaHOTpYOKu. [IprMeHeHre MpoCThIX BEIIECTB, 00Pa30BAHHBIX YIIIEPOAOM, U
€ro COeAMHEHU M.

Kpemuuii. Haxoxxnenue B mpupone, CHocoObl moiyuyeHus, (u3NUecKue U XHUMHUYECKHe
cBorictBa. Oxcun kpemuusa(IV), kpeMHueBas KucioTa, cuiaukarel. [I[puMeHeHHe KpeMHHUS U €ro
coenuHeHuil. CTEKI10, €ro MojJy4yeHue, BUbl CTEKIIA.

[Tonoxxenne metamioB B [leproguueckoil cucTeMe XMMUYECKHX 3J1eMEHTOB. OCOOEHHOCTH
CTPOCHUS AJIEKTPOHHBIX 000J0YEeK aToMOB MeTaiuioB. OO0mue (u3ndecKre CBOICTBa METAJLIOB.
[TpumeHeHne MeTaIIOB B OBITY U TexHHKe. CIIaBbl METAJLIOB.

DNEKTPOXUMHUYECKUI Psili HanmpshKeHU MeTtasoB. O01ue crnocoObl MOMyYeHUs! METaslIoB:
TUAPOMETAJULYPIUsl, MUPOMETAJULYPIHsl, 3JIeKTpoMeTamutyprus. l[loHsTue o xoppo3uu MeTaylsioB.
Crioco0pb!I 3a1uUTHl OT KOPPO3UH.

OO6mass xapakrepuctuka MeTtauioB [A-rpynmnbsl llepuoanueckoil cucTeMbl XHMHUYECKUX
sneMeHToB. Harpuil u kanuii: momydyeHue, uU3MYecKue M XHUMHUYECKHE CBOMCTBA, MpPUMEHEHHUE
MIPOCTHIX BEIIECTB U UX COCAMHEHUH.

Ob6mas xapakrtepuctuka metamuioB I[IA-rpymnmer [lepuogmdeckoil cucTEMBbl XUMHUYECKUX
3JIEMEHTOB. MarHuili U KaJplUi: MOJdy4YeHue, pusndeckrue U XMMUYECKUE CBOICTBA, MPUMEHEHUE
MPOCTHIX BEIIECTB U UX coelnHeHnH. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUS.

AnoMuHUR: TIONMy4YeHHe, (QU3NYECKHEe M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE MPOCTOTrO
BelleCTBA U €ro coequHeHHil. AmdoTepHbIe CBOWCTBA OKCHAAa M THAPOKCHAA AalOMHUHUSA,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSL.

OO6mass xapakrepucTuka MeTalioB mno6ouyHbix mnoarpynn (b-rpymm) Ilepuonnueckoii
CUCTEMbI XUMHUYECKUX JIEMEHTOB.

duznyeckue U XMMUYECKHE CBOWMCTBA XpoMa M €ro coeAuHeHH. OKCHIbl U TUAPOKCUIBI
xpoma(Il), xpoma(lll) u xpoma(VI). Xpomarel u AUXpOMaThl, UX OKHUCIUTEIbHBIE CBOWCTBA.
[lony4yeHnue u npuMeHeHHE Xpoma.

du3nyeckue M XHMHUYECKHE CBOMCTBA MapraHila M €ro coeAuHeHuil. Baxneinmmue
coenunenus mapranna(ll), mapranua(IV), mapranna(VI) u mapranuna(VII). Ilepmanranar kanus,
€ro OKHUCIIUTENbHbIE CBOWCTBA.

PU3NYECKNE U XUMHUYECKHE CBOMCTBA jKeJe3a U ero coeauHeHuil. OKcuapl, THAPOKCUABI U
conu xxkene3a(ll) u sxeneza(Ill). [TonmyueHnue u npuMeHEHHE kKele3a U ero CIUIaBOB.

Du3nyecKue U XUMUYECKHE CBOMCTBA MeIW U €€ coeauHeHuil. [lonyyeHne n nmpuMeHeHue
MeIU U €€ COCTMHEHUM.

[{uHK: monmydenne, pu3ndeckue U XUMHUYECKUE CBOMCTBA. AM(OTEpHBIE CBOMCTBA OKCHIA U
TUAPOKCHU/IA IMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [[pMeHeHne uHKa U €ro COeAMHEHUH.

DKcrepuMEeHTabHbIE METOABI M3YUEHHs BEILECTB M MX IMPEBpaIlCHUI: U3ydyeHne oOpasioB
HEMETaJJIOB, TropeHue cephl, (ocdopa, xemeza, MarHus B KUCIOPOJE, HU3yYEHHE KOJUIICKIIUU
«Metaypl M CIUIaBbD», B3aUMOJEHCTBHE HIEJOYHBIX U IIEJIOYHO3EMENIbHBIX METAJUIOB C BOJAOM
(BO3MOXKHO HCHOJB30BaHUE BHJIEOMATEPHANIOB), B3aMMOJCICTBIE IIUHKA U Kelle3a C pacTBOpaMu
KHCJIOT U WIeJI0Yei, KaueCTBEHHbIC PEAaKIMU Ha HEOPraHWYECKHE aHUOHBI, KaTHUOH BOJOPOJA U
KaTHOHBI METAJUJIOB, B3aUMOJICMCTBUE THAPOKCHIOB AIIOMUHUS U IIMHKA C PACTBOPAMU KHUCIOT U
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IIeJ04€eHl, peleHre SKCIePUMEHTAIBHBIX 3a1a4 1o TemaM «['ajmorensi», «Cepa U e€ coeiuHEeHUs,
«A30T U ¢dochop M HX coeaMHEHHs», «MeTamibl TIaBHBIX MOArpyHm», «MeTamibl MoOOYHBIX
HOArPYIII.

XHUMHA U KU3Hb.

Ponp xuMuum B obOecnieueHMM YCTOHYMBOIO pa3BUTUS denoBedyecTBa. IIoHATHE O Hay4yHbBIX
METO/axX MO3HAHUS U METOJOJOIMHM HAy4yHOro MccienoBaHus. HayuyHble NpUHIUIBI OpraHu3aluu
XUMHUYECKOTO MPOU3BOACTBA. [IpoMBINUIEHHBIE CHOCOOBI TMONYyYEHHUS] Ba)KHEHIIMX BEIIECTB (Ha
npuMepe MPOU3BOJACTBA aMMHAKa, CEPHOW KHCIOTHI, MeTaHoja). [IpomblluieHHBIE CIIOCOOBI
IOJY4YEeHUsT METaIOB U CIUIaBOB. XHMMHYECKOE 3arps3HEHHE OKpY’Kalolled cpeabl U ero
nociencTBus. Posib XuMum B obecrieueHNH SHepreTH4eckoil 6€30macHoCTH.

Xumusi W 310poBbe uenoBeka. JlekapcTBeHHble cpexacTBa. IlpaBuna ucnosnb30BaHUS
JIEKapCTBEHHBIX IpenapaToB. Poib XUMUM B pa3BUTUU MEIULIMHBI.

XUMUS THIIU: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIC N00aBKU. Poimb xuMmuu B obecriedueHUH
MUILEBOM O€30MaCHOCTH.

Kocmernueckue u mnapdromepsie cpeactBa. beitoBas xumus. IlpaBuna Oe3zomacHoro
UCIIOJIb30BAaHUS MPEnapaToB OBITOBOW XMMUU B IOBCETHEBHOMN JKHU3HU.

XuMHS B CTPOUTEIHCTBE: BAKHEHIIINE CTPOUTENLHBIE MaTepHaibl (LIEMEHT, OETOH).

XuMus B cenbCckoM xo3siiicTBe. OpraHnyecKrue 1 MUHEpalbHbIE YJOOPEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHajibl, KPACKH, CTEKIJIO, KepaMuka. MaTepuaisl s
anekTpoHuku. Hanorexnonoruu.

PacuérHbie 3a1aun.

Pacuérbl: Macchl BelecTBa UiM 00bEMa Ta30B IO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WK 00bEMY OJHOTO U3 YHYAaCTBYIOUIMX B PEaKI[UU BEIIECTB, Macchl (00bEMa, KOIMUECTBA BEIIECTBA)
IOPOAYKTOB PEaKIMH, €CIM OJHO M3 BEUIECTB MMeeT IpHUMecH, Mmacchl (00bEMa, KOJIMYecTBa
BEIIIECTBA) MPOAYKTA pEaKlUH, €CIM OJHO M3 BEIIECTB J1aHO B BUJE pPacTBOpa C ONpeAeNEHHOH
MaccOBOH J10JIel paCTBOPEHHOIO BEILIECTBA, MACCOBOW JI0JIM M MOJISIPHOM KOHLIEHTPALlUU BEILECTBA
B PacTBOpE, JOJIH BBIX0JIa MPOAYKTA PEAKIIMHU OT TEOPETUYECKH BO3MOKHOTO.

MexnpeameTHbIe CBSI3H.

Peanu3zanus MexnpenMeTHbIX CBSI3eH MpU U3y4eHUU OO0Iel M HeopraHuyeckoil xumuu B 11
KJIacce OCYIIECTBISIETCS Yepe3 MCIOb30BaHue Kak OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHH, Tak U
MOHSITUN, IPUHATHIX B OTJENBHBIX IPEAMETAX €CTECTBEHHO-HAYYHOTO IUKJIA.

OO61re ecTecTBEHHO-HAayUHbIe MOHATHS: SBJIEHUE, HAyYHBIH (DaKT, TUIIOTE3a, TEOPHS, 3aKOH,
aHaJIU3, CHHTE3, KiacCUUKaIus, NepUOJUYHOCTh, HAOIIOJEHHE, H3MEpPEHHE, HKCIEPUMEHT,
MO/JIEJIb, MOJIETTPOBAHUE.

®uznka: MaTepusi, MUKPOMUP, MAKPOMHD, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOIBI,
palMOaKTUBHOCTh, MOJIEKYJIA, DSHEPreTUYECKH YpOBEHb, BEIECTBO, TENO, OOBEM, arperaTHoe
COCTOSTHUE BEIIEeCTBA, MJCANIbHBIN Ta3, (pU3NYecKhe BEIWYMHBI, €AUHMIIBI U3MEPEHHs], CKOPOCTh,
SHEprusi, Macca.

buonorus: kinerka, opraHu3M, OSKocuctema, Ouocdepa, MeTadOIU3M, MaKpo- H
MHUKPODJIEMEHTBI, O€JKH, XHUPBI, YIIEBOJbI, HYKJICHHOBBIE KHCIOTBHI, (EPMEHTHI, TOPMOHHI,
KpyroBOpOT BEUIECTB U ITOTOK HEPTUU B IKOCHCTEMAX.

['eorpadus: MuHepasbl, TOPHbIE IOPO/IbI, MIOJIE3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHomorus: XuMu4eckass MPOMBIIUIEHHOCTb, METAJIyprusi, CTPOMUTENbHbIE MaTepUabl,
CEJIbCKOXO3SMCTBEHHOE  IPOM3BOJCTBO, IHIIEBAas  MPOMBIIUICHHOCTb,  (hapMaleBTHUECKas
IIPOMBIIIIEHHOCTD, POU3BOJICTBO KOCMETUYECKUX MIPENAPATOB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX
MaTepUasoB, AEKTPOHHAs POMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.
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INDIAHUPYEMBIE PE3VIIBTATBI OCBOEHUA [IPOTPAMMBI 110 XHWMMHM HA
YIJIVBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIbTATBI

B COOTBEeTCTBMH C CHUCTEMHO-JEATEIILHOCTHBIM TIOJXOJIOM B CTPYKTypE JHUYHOCTHBIX
PE3yNIbTaTOB OCBOCHHUSA MpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHEro oOIero o0pa3oBaHUs BBIJIEICHbI
CJIEYIOIINE COCTABIISIFOIINE: OCO3HAHUE 00YUAIOIIUMUCA POCCUMCKON TPaXkIaHCKON MIACHTUYHOCTH;
TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSATEIBHOCTH M CaMOONPENEICHHUI0; HATU4YMe MOTHUBALUU K
00y4eHHI0; TOTOBHOCTh U CIIOCOOHOCTH O0YYaIOIINXCS PYKOBOJICTBOBATHCS MIPUHITHIMU B OOIIIECTBE
MpaBWIaMd © HOPMaMH TIOBEJICHUS;, HAIUYHE TPABOCO3HAHMS, JKOJOTUYECKOW KYIbTYpHI,
CIOCOOHOCTB CTaBUTD LIEIH U CTPOUTH KU3HEHHBIC IJIaHBI.

JIMYHOCTHBIE pEe3YNbTAaThl OCBOCHMS MpeAMeTa «XHUMHUS» OTpPakKawT CHOPMUPOBAHHOCTh
OTbITa TMO3HABATEIBLHOW W MPAKTUYECKOW AESITETbHOCTH OOYYaIOIIMXCs B MpOIecce pealln3aluu
00pa30BaTEeNLHON JICATSIIHEHOCTH.

JIMIHOCTHBIE PE3YJIBTaThl OCBOCHHS IpEeAMeTa «XHUMHUS» OTPaKaT CHOPMUPOBAHHOCTH
OTbITa MO3HABATEIBHOW W MPAKTUYECKOW AESITETbHOCTH OOYYaIOIIMXCs B MpOIEcCce pealln3aluu
00pa30BaTeNbHOM IeATEIbHOCTH, B TOM UUCIIE B YACTH:

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

OCO3HaHUs OOYYAIONUMUCS CBOMX KOHCTHTYIIMOHHBIX TIPaB W OOS3aHHOCTEH, YBaXKCHUS K
3aKOHY H IIPABOIIOPSIIKY;

MPEJICTABICHUSI O COIUAIBHBIX HOPMAaX W TMPaBWIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOH NEATEIbHOCTH NPU CO3JAaHHH YYEOHBIX MPOEKTOB,
pelIeHnr y4eOHBIX U MMO3HABATEIIBHBIX 33]1a4, BEITIOJTHEHHUH XUMUYECKUX YKCIICPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh U IPUHUMATh MOTUBBI, HAMEPCHHUSI, JIOTUKY U apTyYMEHTHI APYTHUX TIPH
aHaJIN3€ Pa3IMIHbBIX BUJOB YICOHOU e TSIIEHOCTH,

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHYECKOMY U HAyYHOMY HaCIEIHI0 OT€YECTBEHHON XUMUU;

YBaXXCHHSI K IMPOIIECCY TBOPUECTBA B 00JACTH TEOPUHU M MPAKTUICCKOTO MPHIIOKCHUS XHUMHH,
OCO3HAaHUS TOTO, YTO JaHHBIC HAYKH €CTh PE3yJbTaT JUIUTEIHHBIX HAOIIOJCHUH, KPOIOTIIMBBIX
IKCIIEPUMEHTAILHBIX IIOUCKOB, TIOCTOSIHHOTO TPY/Ia YUEHBIX U MPAKTHKOB,

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJMYUYEHUH U TIOCTEAYIONIEM aHAIU3e HHPOPMAITHH O
MEPEIOBBIX JOCTIKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STHICCKOTO ITOBECHHS,

CIIOCOOHOCTH OIICHWBATh CUTYAIllUH, CBS3aHHBIC C XUMHYCCKHMH SIBJICHUSIMH, W TPUHUMATH
OCO3HaHHBIE PEIICHUs, OPUEHTHPYSICh HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TIOBEJEHHE M TIOCTYNIKM CBOMX TOBApHUIIECH C MO3UIUI
HPABCTBCHHBIX H ITPABOBBIX HOPM H C YIETOM OCO3HAHUS MOCIIEACTBHI MOCTYITKOB;

4) popMupoBaHUs KYJIbTYPbI 310POBbS:

MMOHUMAaHUS IICHHOCTEeH 3J0pOBOTO U Oe3omacHOro oOpa3a JKW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUS K COOCTBEHHOMY (PU3UUYECKOMY U TICHXUYECKOMY 370POBbBIO;

COOJTIOICHHSI TIPABIII OE30MACHOTO OOpAIeHHsI ¢ BEIIECTBAMU B OBITY, TTOBCETHEBHOM KU3HHU,
B TPYAOBOH JEATEIHHOCTH;

MMOHUMAaHHUSI LICHHOCTH MPaBUJI MHIMBUYaIbHOTO U KOJUIEKTUBHOTO 0€30IacHOTO MOBEICHUS B
CUTYaIUsX, YTPOXKAIOLIUX 3I0POBbIO U KHU3HU JIIOJIEH;
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OCO3HAHMSA TIOCIEACTBHIM M HENpPUATHS BpEIHBIX MPHUBBIYEK (YNOTpPeOJICHUs alKoros,
HapKOTUKOB, KypeHHs);

5) TpyaoBOro BocnuTaHus:

KOMMYHUKAaTHBHOH  KOMIIETGHTHOCTH B  y4eOHO-HMCCIEIOBATENbCKOM  JIEATELHOCTH,
OOIIECTBEHHO IMOJIE3HOM, TBOPUECKOM U APYTHX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTMBHOE Y4YaCTHE B PCIICHUM [PAKTUYECKUX 3a0a4 COLUAIBLHOMU
HaIpaBJIEHHOCTH (B paMKax CBOEro KJjacca, HIKOJIbl);

UHTEpeca K MPaKTUYECKOMY U3y4eHHIO IPpodeccuil pa3IMyHOro poja, B TOM YUCIIe HA OCHOBE
IIPUMEHEHHUS ITPEIMETHBIX 3HAaHUH 10 XUMHH;

YBaXEHUs K TPYyLY, JIIOASIM TpyZAa U pe3ybpTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHAMBHUIYAIbHOH TpaeKTOpuu oOpa3zoBaHMsA, OyIyuien
npodeccun U peanu3ald COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTpeOHOCTEN 0011eCTBa;

6) 3x0/10rMUecKOro BOCIMTAHUA:

9KOJIOTMUYECKH LEJIECO00Pa3HOr0 OTHOUIEHMS] K TMPUPOAE KaK HCTOYHHMKY CYIECTBOBAHHS
’KM3HHU Ha 3emIe;

MOHMMaHMsI TJI00AJBHOIO XapakTepa HKOJOTMUECKUX MpoOJieM, BIIMSHUS SKOHOMHMUYECKHX
IIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUAIBHOMN CPEIbL;

OCO3HaHMA HEOOXOJMMOCTH MCIIOJNB30BaHMS JOCTHKEHUH XUMMHU JUIl pELIEHUS BOIPOCOB
PaLMOHAIBHOTO IPUPOAOIIOIB30BAHNS;

AKTUBHOT'O HENPUATHUSA JEUCTBUMN, IPUHOCSIIMX BPE OKPYKAOIIEH IIPUPOIHOM CPeNe, YMEHUs
IIPOrHO3UPOBATh HEOJArONPUATHBIE SKOJIOIMYECKHE IMOCIEACTBUS MPEANPUHUMAEMbIX NEHCTBUN U
IIPEIOTBPALLATH UX;

HaJIW4Yus Pa3BUTOTO DKOJOTMYECKOTO MBIIUIEHUS, DKOJOTMYECKOM KYJIbTYpBl, OIbITA
NEATEIBHOCTH  JKOJIOTMYECKOW  HAINPaBJIE€HHOCTH, YMEHUs  PYKOBOJCTBOBATHCS MMM B
[M03HABATENbHON, KOMMYHUKAaTUBHOW M COIMAJIIbHOM IMpakTHKE, CIIOCOOHOCTH M yYMEHHS aKTHUBHO
MPOTUBOCTOATH MJICOJIOTHH XeMO(pOOHH;

7) IEHHOCTH HAYYHOI0 MO3HAHUSA:

MHUPOBO33PEHHs], COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO  Da3sBUTHS HAyKu U
00I1I1eCTBEHHON MTPAKTUKH;

MOHUMaHUs crnenuuKd XMMHM KaKk HayKd, OCO3HaHusi €€ poiau B (opMHpOBaHUU
palMOHAIBHOTO HAYYHOI'O MBILIUIEHHS, CO3JAHUU LEJIOCTHOTO MPEACTaBIECHUS 00 OKpYyKarolleMm
MHUpE KaK O €JUHCTBE IIPUPOJIbI U YEJIOBEKA, B TIO3HAHUU NIPUPOAHBIX 3aKOHOMEPHOCTEN U PELLIEHUHN
pobIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTH B OCOOOW 3HAYMMOCTH XMMHMM JJIi COBPEMEHHOW LMBHIM3ALMU: B €€
I'YMaHUCTHYECKON HaIlPaBIEHHOCTH M BaXHOW pOJM B CO3JIaHUM HOBOW 0a3bl MaTepuaIbHOU
KYJIBTYpBl, B PELICHUU TTIOOANBHBIX MPOOJIEeM YCTOMUMBOIO pa3BUTHs UYEIOBEYECTBA — CBHIPHEBOM,
HHEpPreTUYeCcKOoi, MUIIEBOM U SKOJIOTHYECKOil 0€30MacHOCTH, B Pa3BUTUH MEIUIMHBI, 00eCIeUeHUH
YCJIOBUH YCHEIIHOTO TPY/Aa ¥ SKOJIOTHYECKH KOM(POPTHOH KU3HU KaXKJ0Tr0 YjieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOM  TPAaMOTHOCTH: TIOHMMaHHUs  CYIIHOCTH  METOJOB  ITO3HAHMS,
UCIOJIb3YEMBIX B E€CTECTBEHHBIX HayKaxX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4yaemble 3HAHUS IS
aHaJIM3a U OOBSICHEHMs SIBJICHUN OKPYXKAIOLIEro MUPA M MPOUCXOIANIMX B HEM U3MEHEHUH, YMEHUs
nenaTb 0OOCHOBAHHBIEC 3aKJIIOUEHHUS] HA OCHOBE HAYYHBIX (PAKTOB M MMEIOUIMXCS JAHHBIX C LIEJbIO
MIOJIy4€HUs JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO HCIIOJIb30BaTh XMMUYECKHE 3HAHMS AJIS peleHHs] npodiaeM B
pEaJIbHBIX KU3HEHHBIX CUTYalUsX;

MHTEpPEca K MO3HAHUIO, UCCIIEN0BATENBCKON NEATCIIBHOCTH,
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TOTOBHOCTH M CIIOCOOHOCTH K HENPEphIBHOMY OOpa30BaHMI0O W CaMOOOpPA30BaHMIO, K
aKTMBHOMY HOJYYEHHIO HOBBIX 3HAHUH MO XUMHH B COOTBETCTBHH C KU3HEHHBIMH OTPEOHOCTSIMH;
MHTEpeca K 0COOCHHOCTSM Tpy/ia B passInuHbIX chepax mpodeccHoHaNbHON A TeTbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpenmMeTHbie Pe3yJIbTaThl OCBOCHHSI MPOrPAMMbI 10 XUMHH Ha YPOBHE CPEIHEro 0O0IIero
00pa3oBaHus BKIIOYAIOT:

3HAUYMMbIE U1 (OPMUPOBAHUS MHPOBO33PEHHS OOYYAIOMIMXCS MEKIUCIMILTMHAPHBIC
(MexnpeaMeTHbIC) O0IIeHAYYHbIE MTOHATHS, OTPAXKAOIINE ETOCTHOCTh HAYYHOW KapTHUHBI MUpPA U
CHCHI/I(bI/IKy MCTOHOB IIO3HAHUSA, HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAYyKaxX (MaTepI/ISI, BCIICCTBO,
SHEPTHsl, SIBJICHUE, MPOIECC, CUCTEMa, HAYYHBIN (DaKT, MPUHIIKII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHs, HCCIICI0OBaHNE, HAOIIOICHNE, H3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

yHUBEpCaJbHbIC yueOHbIe ACUCTBHs (MO3HABATEIbHBIC, KOMMYHHKATUBHbBIC, PETYJIATUBHBIC),
obecnieunBaromue GopMupoBaHne (GYHKIIMOHAIBHONH T'PAMOTHOCTH W COIMAIBHON KOMITCTCHIIMH
o0yJaromuxcs;

CIIOCOOHOCTh 00y4aromumxcs UCII0JIb30BATh OCBOCHHBIC MEKTUCIUTUTHHAPHBIE,
MHPOBO33PEHYECKUE 3HAHUS U YHUBEPCAIbHbBIC yueOHbIC ICHCTBUS B MIO3HABATEILHON M COIUATBHOM
MPaKTHKE.

MeranpeaMeTHbIe  Pe3yJbTaThl  OTPAXKAIOT  OBJIAJICHWE YHUBEPCAIBHBIMUA  y4COHBIMH
IMO3HAaBAaTCJIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJIATUBHBIMU ﬂeﬁCTBHﬂMH.

Ilo3naBaTebHBIE YHMBeEPCAIbHBIE YUeOHbIe AeCTBUS

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

CaMOCTOSITENIbHO  (DOpMYyITUpOBaTh W aKTyaJIM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpENIENATh IEJIM JEeATEIbHOCTH, 3aJaBasi MapaMeTpbl M KPUTEPUHU UX JTOCTHKCHHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIEJISIMHU;

WCIONb30BaTh IPU OCBOCHMM 3HAHUW MPUEMBI JIOTMUECKOTO MBIIUIEHUS: BBIICIAThH
XapakTepHble NPU3HAKM TOHATHUA W  YCTAHaBIMBaTh MX  B3aUMOCBS3b, HCIIOJIb30BATh
COOTBCTCTBYIOHII/IG IIOHATUS OJIs1 06’I)SICH€HI/I$I OTACIIBbHBIX q)aKTOB nu HBHGHI/II\/'I;

BI)I6I/IpaTB OCHOBAaHUA U KpI/ITepI/II/I JJIs1 KJ'IaCCI/I(bI/IKaHI/II/I BCIICCTB U XUMHUYCCKUX peaKHHﬁ;

yCTaHaBJIMBATh IPUUMHHO-CIEACTBEHHBIE CBSA3H MEXIY U3YUaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE DPACCYKIEHUS (MHIYKTUBHBIC, NEAYKTUBHBIE, 110 AHAJIOTHH), BBISBISTH
3aKOHOMEPHOCTH U TPOTHBOPEYHS] B PACCMATPUBAEMBIX SIBICHHUAX, (DOPMYITHpPOBATH BBIBOJABI H
3aKJIIOYCHUS;

HpI/IMeHSITB B npouecce IIO3HAHUS I/ICHOJ'II)?;yeMI)Ie B XUMHHU CHUMBOJIMYCCKHEC (3HaKOBBIe)
MOJIeTIH, TIPeoOpa3oBLIBaTh MOJIEIbHBIC MPEACTABICHUS — XUMHUYECKUN 3HaK (CUMBOJI) AJIEMEHTA,
xumuueckas Gpopmyna, ypaBHEHHE XUMUYECKOW PEaKIIUU — MPU PEIICHUN YIYEOHBIX MTO3HABATEIBHBIX
U TPAKTUYECKUX 3aJlay, NPUMEHSATh Ha3BAHHbIE MOJENIbHBIE MPEJCTABICHUS MJI1 BBISBICHUS
XapaKTEPHBIX TPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIHil.

2) 0a3oBbIe HCCJIeA0BaTEIbCKHE TeHCTBUS:

BJIaJCTh OCHOBaAMHU MCTOJOB Hay‘-IHOFO IIO3HAHUA BECIICCTB U XUMHUYCCKUX peaKuHﬁ;

(I)OpMy.HI/IpOBaTB eiaun )41 3aJaun HUCCIICIOBaHUA, HUCIIOJIB30BAThH ITOCTAaBJICHHBIC nu
CaMOCTOSTCIIBHO C(bOpMy.HI/IpOBaHHBIe BOHpOCBI B KAQUYCCTBEC I/IHCTp}IMeHTa IIO3HAHUA WU OCHOBBI IJIA
(hopMHUPOBaHMS TUITOTE3HI IO MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYKICHUI;
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BIIQJICTh HABBIKAMH CaMOCTOSITEIBHOTO TUIAHUPOBAHHUS W TPOBENCHUS YUCHHYECKHUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHS HaONOJaTh 3a XOIOM IPOIECCa, CaMOCTOSTEIBHO
MPOTHO3UPOBATh €ro  pe3ylbTaT, QOpMyJIUpoBaTh OOOOIICHUS © BBIBOJBI OTHOCHTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCJIEJIOBAHUS, COCTaBIATb OOOCHOBAHHBIA OTYET O MPOICIAHHOU
pabore;

NpUOOPETATh OMBIT YIEHUYECKOIH UCCIeI0BATEIbCKON U MTPOEKTHON JAESATEIbHOCTH, TPOSBISATH
CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHUsI MPAKTUYCCKUX 3ajad,
MPUMEHEHHIO PA3JINYHBIX METOIOB TIO3HAHMUS.

3) paGora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(OpMaIMK (Hay4yHO-MOMYJIsipHAs JUTEpaTypa
XMMHAYECKOTO  COJIEpP)KaHus, CHOpaBOYHBIE TOCOOMs, pecypchl VHTepHera), aHaTU3UPOBATH
MHGOPMAIIHIO PA3IMYHBIX BUIOB U (hOPM TPEACTABICHUS, KPUTUICCKU OLICHUBATH €€ JOCTOBEPHOCTh
Y HETIPOTUBOPEUUBOCTH;

¢dbopMyIHpOBaTh 3ampoChl W TPUMEHSTH pa3IMYHBIE METOJBI IPH TOHCKe H O0TOOpe
nHbOopMaKY, HEOOXOJMMOM IS BBITIOHEHHUS YI€OHBIX 33129 ONPEIeIEHHOTO THIIA;

npuoOpeTaTs ONBIT HKCHOJIB30BaHUS HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAaJbHYIO (OpPMY MpEACTaBICHUS WHPOpPMALUU (CXEMBI,
rpaduku, TuarpaMmbl, TaOIUII, PUCYHKHU U IPYTHUE);

WCIIOJIb30BaTh HAYYHBIH S3bIK B KAYECTBE CPENICTBA NIPU paboTe ¢ XUMHUECKOW HMH(OpMAIHEH:
NPUMEHSATh MEXIpeAMETHbIe ((PHU3MUECKue M MaTeMaTW4YeCKWe) 3HAKW U CHMBOJIBI, (POpMYIIBL,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJINYCCKUC CPEACTBA HATIIAAHOCTH.

KOMMyHI/IKaTI/IBHLIe YHUBEPCAJTBHBLIC yqeﬁm,le JelCcTBUA:

3a1aBaThb BOIIPOCHI 11O CYIICCTBY 06CY)K,H&CMOI>1 TEMBI B XO0AC Auajaora U/WIH AUCKYCCHHU,
BBICKa3bIBaTh UACH, (I)OpMy.]'IPIpOBaTL CBOH NPCIIOKCHUA OTHOCUTCIILBHO BBITIOJIHCHUA
HpeHHO)KCHHOﬁ 3aga4u,

BBICTYIIATE C npe3eHTauHe171 PE3YIbTAaTOB IMO03HaBaTEIILHOM ACATCIIBHOCTH, IMOJIYUYCHHBIX
CaMOCTOATCIIBHO UJIM COBMECTHO CO CBECPCTHHUKAMM IIPU BBIITOJHCHHUU XHUMHNYECKOTO ODKCIICPUMCHTA,
HpaKTHQCCKOﬁ pa60TBI IO HCCJICAOBAHHIO CBOICTB HU3Yy4aCMbIX BCHICCTB, pCajin3alluu y‘{C6HOFO
IIpOCKTa, H (I)OpMy.]'IPIpOBaTL BBIBOJZIbI 110 pE3yJibTaTaM HpOBeIléHHLIX I/ICCJ'IGJIOBaHI/Iﬁ HYTCM
corjraCoBaHus HO3HI.IHI>1 B XO0I€ O6CY)K,[[€HI/IH 1 00MEHAa MHCHUSMU.

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBHUS:

CaMOCTOATCIIbBHO IUIAHUPOBATh W OCYHICCTBJIATH CBOKO IMO3HABATCIIbHYIO OCATCIILHOCTD,
ompenenss e€ MeIW W 3a7add, KOHTPOJIUPOBATh W 1O Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeJularaeéMblii  aIrOPUTM JICHCTBHH TIPH BBITIOJHEHUH YYEOHBIX M HCCIIEIOBATEILCKUX 3aj1ad,
BBIOMpaTh Hambosiee dPGEKTUBHBIN CIOCO0 MX pEeHIeHUs C y4E€TOM IOIMy4YeHHs HOBBIX 3HAHUU O
BCIICCTBAX U XUMHNYCCKUX PCAKIHAX,
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OCYIIECTBIISATH CAMOKOHTPOJIb ISTEIHHOCTH HAa OCHOBE CAMOAHAIN3a i CAMOOLICHKH.

NMPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbie pe3ynbTaThl OCBOCHHMS NPOTPAMMBI 10 XMMHU Ha YrIIyOJEHHOM YypOBHE Ha
YPOBHE CpeIHEro oO0mero o0pa3oBaHUs BKIIOYAOT CcHenupUYecKue i y4eOHOTro TMpeaMeTa
«X¥UMHS» HayudHble 3HAHUS, YMEHHUS M CIOCOObI JEHCTBUIM IO OCBOCHHIO, MHTEPHIpPETALU U
npeoOpa3oBaHUIO 3HAHUM, BUJBI JCSITEILHOCTH IO MOJYYCHHIO HOBOTO 3HAHUS M MPUMECHEHHIO
3HAHWUU B Pa3IMYHBIX YICOHBIX CHUTYAIUSX, & TAKKE B PEAIbHBIX KHU3HEHHBIX CHUTYAIUSIX, CBSI3aHHBIX
¢ xumuei. B nporpamMme 1o XuMum NpeIMETHBIC PE3YyJIbTAaThl IPCACTABJIICHBI 11O rogaM U3Yy4YCHHA.

10 KIIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHndeckasi XuMUs» OTpaxaroT:

c(OpMHUPOBAHHOCTH MPEACTABICHUI: O MECT€ U 3HAYEHUU OPraHUYECKOW XMMHH B CHUCTEME
€CTECTBEHHBIX HayK M €€ poyii B 00ECNEYeHUH yCTOHYMBOIO PAa3BUTHS UEIOBEUECTBA B PEIICHUU
pOOJIeM JKOJIOTHYECKOW, IHEPreTHYSCKON W TMHINEBOH O€30MacHOCTH, B PA3BUTHH MEIHUIIMHEI,
CO3/IaHWM HOBBIX MATEPHUAJIOB, HOBBIX HMCTOYHHUKOB JHEPrHH, B OOCCICUYCHUU PAMOHAIBLHOTO
MPUPOAONONIB30BaHus, B (HOPMUPOBAHUHM MHUPOBO33PEHUSI M OOIIEH KYJIbTYphl YEJIOBEKa, a TaKXKe
9KOJIOTMYECKH 000OCHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOTHOM Cpelie;

BIIQ/ICHUE CUCTEMOU XUMUYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIOJIATAIOIINE MOHITHS —
XUMUYECKUM 3JIEMEHT, aToOM, SIIPO U AJIEKTPOHHAs 000J0uYKa aroma, s-, p-, d-aToMHBIE OpOMTaIH,
OCHOBHO€ U BO30YKJIEHHOE COCTOSHUSA aToMa, THOpUIM3aIisl aTOMHBIX OpOUTaseld, MOH, MOJIEKYJa,
BaJICHTHOCTh, AJIEKTPOOTPHUIIATEIILHOCT, CTEIIEHb OKHUCICHUS, XUMHUUYECKasl CBS3b, MOJb, MOJIIpHAs
Macca, MOJISIpHBIM 00BEM, YIIepoJaHblid CKeJeT, (GYHKIMOHANbHAS TPYIINa, paguKan, CTPYKTYpHBIE
dbopMyIbl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJIETHBIE), U30MEPUS CTPYKTYpHAsl U MPOCTPAHCTBEHHAS
(reomeTpuyeckasi, ONTHYECKAs), H30MEPhI, TOMOJOTHYECKUU Psii, TOMOJIOTH, YTIE€BOIOPOJIbI,
KHCJIOPOJI- U @30TCOJIEPKAIINE OPTraHNYECKUE COSAMHEHHS, MOHOMED, TTOJIUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COCTUHEHHS; TEOPHH, 3aKOHbI (mepuoanyeckuit 3akon JI. Y. Menpeneesa,
TEeOpHUs CTPOEHUsSI opraHmyeckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHHsI MAacChl BEIECTB,
3aKOH COXpaHEHWs] M TPEBpaIleHHs] SHEPTUUM TPHU XUMHUYECKHX pEeaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUHN SI3BIK XUMHUH, MHPOBO33PEHYCCKHE 3HAHUS, JIGKAIINE B OCHOBE IOHWMAHHUS
MPUYUHHOCTA U CHCTEMHOCTH XMMHYECKHX SIBJICHHM; MPEACTABICHUS O MEXaHM3MaX XHUMHUYECKUX
peakuii, TepMOAMHAMHYECKUX W KUHETHUYECKUX 3aKOHOMEPHOCTSIX HMX IMPOTEKaHHs, O B3aUMHOM
BIUSHUU aTOMOB W TpPYyNI aToMOB B MoOJIeKyJdaX (MHAYKTHBHBIA W Me30MEpHBIH 3 EKTHI,
opueHtantel | u Il poma); dakTonmormueckrwe cBeIeHUS O CBOWCTBAX, COCTaBE, MOIYYCHHH H
0e301acHOM HCTIOJIb30BAaHUHM BAXHEHIIMX OPTraHWYECKUX BEHIECTB B OBITY M TMPAKTHYECKOM
NESTETFHOCTH YeJIOBEeKa, OONIMX HAYYHBIX MPHUHIIUIIAX XUMHUYECKOTO MPOM3BOJICTBA (HA MpUMEpe
MIPOM3BOJICTBA METAHOJIA, TIepepadOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHUH: BBISBISITh XapaKTEPHbIE MPU3HAKK MMOHSATHH, YCTaHABIMBATh UX
B3aMIMOCBSI3b, HCIOJB30BaTh COOTBETCTBYIONIWE MOHITHS TPU OMHCAHUM COCTaBa, CTPOCHUS H
CBOWCTB OPraHMYECKUX COCTMHEHUN;

c(OPMUPOBAHHOCTh YMEHUH:

UCIOJIb30BaTh XMUMHMUYECKYI0 CHUMBOJIMKY JJISi COCTaBJICHUS MOJEKYJISPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAMIEHHBIX M CKEIIETHBIX) POPMYIT OPraHUIECKUX BEIIECTB;

COCTaBJISITh YPAaBHEHUS XUMHYECKHX PEAKIUH M PaCKpPhIBAaTh MX CYIIHOCTH: OKHCIHUTEIHHO-
BOCCTAaHOBUTENbHBIX PEAKUUN MOCPEJACTBOM COCTABJICHMS IJIEKTPOHHOrO OajlaHca 3TUX peakUui,
peakuuii HFOHHOTO OOMeHa MyTEM COCTABJICHUS UX MOJHBIX U COKPALIEHHBIX HOHHBIX YPAaBHEHMIA;
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M3rOTABIIMBATH MOJEJN MOJIEKYJ OPraHUYECKUX BEUIECTB Ul WILIIOCTPALMM UX XUMHUYECKOTO
U TIPOCTPAHCTBEHHOT'O CTPOCHMS;

C(OPMHUPOBAHHOCTh YMEHHH: yCTAaHAaBJIMBaTh NPHHAUIEKHOCTb H3YUYEHHBIX OpPraHMYECKHX
BEIIECTB 0 UX COCTaBY M CTPOCHHIO K OIpPENeJIEHHOMY KIJIACCY/TpyIIe COCAMHEHUH, aBaThb UM
Ha3zBaHMs 1o cucremarndecko HomeHkinarype (IUPAC) n npuBoauTh TpUBHAIbHBIE HA3BaHMSI JUIS
OTIENbHBIX IPEJCTaBUTENEH OpPraHUYECKUX BELIECTB (ITUJIEH, AaleTUJIEH, TOJIYyOoJ, IJIMLEPHH,
TUJICHIVIMKOJb, (EHON, (OpMaIbAErull, aleTaabAeru, aleTOH, MypaBbUHAs KHUCJIOTa, YKCYCHas
KHUCJIOTa, CTEapUHOBAasi, OJICMHOBAs, MAJIbMUTHHOBAs KHUCJOThI, IJIMLMH, aJlaHUH, MaJbTo3a,
bpyKTO3a, aHUIINH, JUBHHUI, U30MPEH, XJIOPOIIPEH, CTUPOJ U APYTHE);

c(OPMHPOBAHHOCTh yMEHHUS OIpPEICNATh BUA XUMHUYECKOW CBS3M B OPraHUYECKHUX
COEMHEHMAX (KOBAJIEHTHAsl U MOHHAs CB3b, G- U M-CBS3b, BOJAOPOHAS CBS3b);

C(OPMHUPOBAHHOCTb YMEHHS INPUMEHSATH IIOJIOKEHUS] TEOPUM CTPOEHUS OPraHMYECKUX
BemectB A. M. bytnepoBa Ui 0OBsICHEHHS 3aBUCHMOCTH CBOMCTB BELIECTB OT MX COCTaBa U
CTPOCHHMS;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTAaB, CTPOCHUE, (PU3HUECKUE U XUMHUYECKUE
CBOMCTBA THUIIMYHBIX MPEACTABUTEICH pa3IUYHBIX KJIACCOB OPraHUYECKUX BEILECTB: AJKAHOB,
LIUKJIOAJIKAHOB, AaJKEHOB, aJIKaJUEHOB, AaJKUHOB, apPOMAaTUYECKHX YIJIEBOJOPOJOB, CIHUPTOB,
aJIbJIETU/I0OB, KETOHOB, KAapOOHOBBIX KHCJIOT, MPOCTBIX M  CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH M aMMHOB, aMUHOKHCJIOT, O€JIKOB, yIJIEBOJOB (MOHO-, U- M IOJIUCAXapuI0B),
WUTIOCTPUPOBATh TEHETHUUECKYIO CBSI3b M€Ky HUMU YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMUYECKUX
PEaKIHii C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMHUPOBAHHOCTb YMEHUS MOATBEPKAATh HA KOHKPETHBIX IIpUMeEpax XapakTep 3aBUCUMOCTH
PEaKIIMOHHON CHOCOOHOCTH OPraHMYECKUX COEIMHEHUI OT KPaTHOCTH M THIA KOBAJEHTHOM CBS3U
(o- ¥ T-CcBSA3M), B3AUMHOTI'O BJIMSHUS aTOMOB U TPYIIT aTOMOB B MOJIEKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKT€pPU30BaThb MCTOUYHUKH YIJIEBOJOPOIHOTO ChIpbs (HE(TH,
MPUPOJHBIN ra3, yroib), CocoObl €ro mnepepaboTKH M MPaKTU4YECKOe NPUMEHEHHE MPOAYKTOB
nepepaboTKH;

c(OPMHUPOBAHHOCTh BIJIQJICHUSI CUCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX METOAAX MO3HAHUS
— HaOJII0IEHUH, U3MEPEHUH, MOJCIMPOBAHUH, IKCIIEPUMEHTE (PEaTbHOM M MBICIIEHHOM) M YMEHHS
MIPUMEHSITh 3TH 3HAHMUS;

c(OPMUPOBAHHOCTh YMEHHUS PUMEHATh OCHOBHBIE ONEPAI[N MBICIUTENIbHOMN AEITeIbHOCTH —
aHaJM3 U CHHTE3, CpaBHEHUE, 0000IIEHEe, CUCTEMAaTH3allI0, BbISIBICHHE TPUUYMHHO-CIIEACTBEHHBIX
CBSI3€M — JIJIs1 U3yUEHUS CBOMCTB BELIECTB U XUMUYECKHUX PEAKIIH;

c(OPMHPOBAHHOCTh YMEHHUM: BBIABJIATH B3aMMOCBS3b XMMHMUYECKHX 3HAHUH C MOHATUAMHU U
MIPEJICTAaBICHUSIMU JPYTUX €CTECTBEHHO-HAaYUHBIX MPEIMETOB AJis1 00Jee OCO3HAHHOTO MOHUMAaHH
CYUIHOCTH MaTEepUaIbHOIO €IMHCTBA MHpA, HUCIOJIb30BaTh CHUCTEMHBbIE 3HAHUS MO OPraHUYECKOM
XUMUU 7151 OOBSCHEHUS U IPOTHO3UPOBAHUS SIBIICHUM, MMEIOIUX €CTeCTBEHHO-HAYYHYIO IPUPO.Y;

c(OPMHPOBAHHOCTh YMEHMIA: MPOBOJUTH PACUEThI IO XUMUUECKUM (popMynaM U ypaBHEHUSIM
XUMHAYECKHX PEAKLU C UCIOJIIb30BaHUEM (PU3MUECKUX BEIHYMH (Macca, 00bEM Ta3oB, KOJIUYECTBO
BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PAaCUETHI MO HAXOXKIACHUIO
XUMHUYECKON (OpMyJbl BEUIECTBA IO HM3BECTHBIM MAaCCOBBIM JIONSIM XHUMHUYECKHX DIJIEMEHTOB,
IPOAYKTaM CrOpaHus, JIOTHOCTU ra3000pa3HbIX BELIECTB;

c(OPMHPOBAHHOCTh YMEHHUH: MPOTHO3UPOBATh, AHAIM3UPOBATH W OLEHWBATH C MO3MLUH
HKOJIOTUYECKON OE30MIaCHOCTH TIOCIEACTBUS OBITOBOM W TNPOU3BOACTBEHHON JIEATEIHLHOCTH
YeJI0BEKa, CBA3aHHOU C MepepabOoTKON BEIIECTB, UCIOJIb30BaTh MOJIyUYEHHbIE 3HAHUS Ui IPUHATHS
I'PaMOTHBIX pEIIEHUH TPOOIEM B CUTYalMsX, CBA3aHHBIX C XUMUEH;
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c(OPMHPOBAHHOCTh YMEHHUH: CaMOCTOSATENIBHO IUIAHUPOBATH W MPOBOJUTH XUMHYECKUH
IKCTIEPUMEHT (TIOyYeHHE M W3y4YCHHE CBOICTB OPraHMYECKHX BEINECTB, KaYECTBCHHBIC PEAKIUH
YTJIEBOJIOPOAOB PA3IUYHBIX KJIACCOB M KHCIIOPOJCOJAEPKALIMX OPraHMYECKUX BEIECTB, PELICHHUE
HKCHEPUMEHTAIBHBIX 33734 10 PACMO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJICHHEM IpPaBUII
6e30macHOro OOpaleHHs C BEIIECTBAMH M JIa0OPaTOpHBIM 00OpYyAOBaHHEM, (POPMYINPOBATH LENb
WCCIICIOBAHMSI, TPEICTABIIATh B Pa3IMyHON (hopMe pe3ynbTaThl SKCIEPUMEHTA, aHAIM3UPOBATH U
OLICHUBATh UX JOCTOBEPHOCTB;

cOpMUPOBAHHOCTH YMEHHIA:

coONoaTh MpaBHja SKOJOTMYECKH IIeJIeCOO0Pa3HOTO TOBEACHUS B OBITY U TPYIOBOH
NESITEeNbHOCTH B LEISX COXPAHEHHS CBOETO 3/0POBBS, OKpPYKAIOUIEW NPUPOAHON Cpeasl |
JNOCTHKEHMS €€ YCTOMYMBOIO pa3BUTHUS;

OCO3HaBaTh OMNACHOCTh TOKCHYECKOTO JCHCTBUS HA JKHMBBIE OPraHU3MBI OIPEEIEHHBIX
OpPraHMYeCKUX BEIIECTB, TOHUMAas cMbica nokasatens [1/1K;

aHAJM3UPOBATH EJIECO0OPA3HOCTh MPUMEHEHHSI OPTraHUYECKUX BEIIECTB B MPOMBIIUICHHOCTH
1 B OBITY C TOYKH 3pEHUS] COOTHOUICHHUSI PUCK-TI0JIH3A;

cOPMUPOBAHHOCTh YMCHHM: OCYIICCTBISATh IICJICHANIPABICHHBI TIOMCK XUMHYECKOU
uHpOpMAIMM B pPAa3IMYHBIX HMCTOYHMKAX (Hay4yHas M y4eOHO-HaydHasl JHMTepaTrypa, CpeacTBa
MaccoBoil wuH(popmanuu, HWHTepHET W JApyrue), KPUTHYECKH aHAIM3UPOBATh XHUMUYECKYIO
uHpopMalmio, nepepabaTbiBaTh €€ M HCIOJIB30BaTh B COOTBETCTBUU C IIOCTaBJICHHOH yd4eOHOM
3a/1a4en.

11 KJIACC

[TpenmeTHBIE pe3yabTaThl OCBOCHHS Kypca «O0Imas 1 HeopraHuuecKast XUMUS OTPaKaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUI: O MaTepUAIbHOM €AMHCTBE MHUPA, 3aKOHOMEPHOCTAX U
MI03HABAEMOCTH SIBJICHUH MPHUPOJIbI, O MECTE U 3HAYEHUU XMMHUU B CUCTEME €CTECTBEHHBIX HayK U €€
poiH B 00€CIieYeHuN YCTOWYMBOTO Pa3BUTHS, B PEIICHUH MPOOIIEM SKOJIOTHUECKOM, YHEPTeTUIECKOM
W THOIeBOM 0€301MacHOCTH, B PAa3BUTUU MEIHWIMHBL, CO3JAaHWM HOBBIX MAaTEpUANOB, HOBBIX
HCTOYHHUKOB HSHEpPruu, B 00ECHEYEHHM pallMOHAJIBHOIO MPHUPOJOIOIB30BaHUs, B (POPMUPOBAHUU
MHUPOBO33pEHUS U 001l KyIbTYyphl UEJIOBEKA, a TAKXKE SKOJIOTHYECKH 0OOCHOBAaHHOI'O OTHOLIEHHUS K
CBOEMY 3/I0POBbIO U IPUPOIHOH cperie;

BJIQJICHHE CUCTEMON XUMHUYECKUX 3HAHUH, KOTOpasi BKIFOYAET: OCHOBOTIOIATAIOIINE TIOHATHS —
XUMHAYECKHI DJIEMEHT, aToM, SApO aToMa, M30TOIbI, 3JEKTPOHHAs 000J0YKa aroma, s-, p-, d-
aTOMHbIE OpOUTalM, OCHOBHOE U BO30YXIEHHOE COCTOSIHMS aToOMa, TMOpUAM3aLus aTOMHBIX
opOuTanel, HOH, MOJEKYyla, BAJIEHTHOCTb, JJIEKTPOOTPHUIIATEIILHOCTh, CTENEeHb OKHCICHHS,
XUMHYeCKas CBSI3b (KOBaJEGHTHAs, HWOHHAs, METAJUIMYecKas, BOJOPOJHAs), KpUCTALITMYECKast
pemeéTka, XUMHUYECKasl PpEeaKIus, pacTBOpP, DIIEKTPOJIUTHI, HEIJIEKTPOIHUTHI, SJICKTPOIUTHUYECKAS
TMCCOIIMAINS, CTENEeHb TUCCOIMAINN, BOJOPOJHBIN TIOKa3aTeNb, OKUCIUTENIh, BOCCTAHOBHUTEIb,
TETIOBOM APPEKT XUMHUUECKON PeaKIMH, CKOPOCTh XMMUYECKON peaklii, XUMHUECKOE pPaBHOBECHE;
TEOPUM M 3aKOHBI (TEOPHsS AJIEKTPOJIMTUYECKON JuccolManuu, nepuoaudeckuil 3axon J[.U.
MeHieneeBa, 3aKOH COXpaHEHHsI MacChl BELIECTB, 3aKOH COXPAaHEHMs U MPEBPAIICHUS SHEPTUH MIPU
XUMAYECKHX PEaKIHMsIX, 3aKOH ITOCTOSIHCTBA COCTaBa BEIIECTB, 3aKOH JICHCTBYIONIUX Macc),
3aKOHOMEPHOCTH, CHMBOJIMYECKHN SI3BIK XUMHH, MHPOBO33pEHUYECKHE 3HAHWS, JIS)KAIHEe B OCHOBE
MOHUMAHUSI NPUYNHHOCTH U CHCTEMHOCTH XMMHYECKUX SIBICHHWH; COBPEMEHHBIC MPE/ICTABICHUS O
CTPOCHMHM BEIIECTBA HA AaTOMHOM, HWOHHO-MOJICKYJISIPHOM M HAJMOJICKYJISIPHOM YpPOBHSX;
NPEJCTaBICHUS O MEXaHM3MaX XUMHUYECKUX PEAKIHUH, TEPMOJMHAMUYECKUX M KHHETHYECKUX
3aKOHOMEPHOCTSIX UX MPOTEKAHHs, O XHMHUYECKOM PaBHOBECHH, PACTBOPAX M JUCIEPCHBIX CHCTEMAX;
(aKTOIIOTHUECKHE CBEACHUS O CBOICTBAX, COCTaBe, MOJTYYEHHMH M O€30MacHOM HCIIOIb30BaHHH
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BOKHEHIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOW NEATEIHHOCTH YEIOBEKa, OOIINX
Hay4HbIX IPUHIMIIAX XUMUYECKOTO TPOU3BO/ICTBA;

c(OpPMUPOBAHHOCTh YMEHUH: BBISBIISTh XapaKTepHbIC MPU3HAKU MOHATHI, yCTaHABINBATh MX
B3aUMOCBS3b, UCII0JIB30BATh COOTBETCTBYIOIIUE MOHITHUS IIPU ONMUCAHUU HEOPTaHUYECKUX BEIECTB U
UX IPEBPALLECHUN;

c(OPMHPOBAHHOCTH YMEHHS HCIOJB30BATH XHMHYECKYI0 CHMBOJIMKY JUIS COCTaBJICHUS
(dhopmys BelecTB U YpaBHCHH XUMHYECKUX peakiuii, cuctemaTudeckyro HoMeHkiarypy (IUPAC) u
TPUBHAIIbHBIE HA3BaHUS OTJIEIbHBIX BEILIECTB;

c(OPMUPOBAHHOCTh YMEHUS OINPEACISATh BAJICHTHOCTh M CTENEHb OKHCICHUS XUMHUYECKUX
3JIEMEHTOB B COCJAMHEHUSX, BHUJ XHMHUYECKOM CBSI3M (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKas,
BOJIOPOJHAS ), TUIl KPUCTAUINYECKON PEIIETKY KOHKPETHOTO BEILIECTBA;

c(OPMUPOBAHHOCTh YMEHUS OOBICHITH 3aBUCIMOCTh CBOWCTB BEIIECTB OT BHJIa XUMUYECKOM
CBS3M U THUMA KPUCTALTUYECKOW pEmETKH, OOMEHHBIH U JIOHOPHO-AaKIENTOPHBIA MEXaHU3MbI
o0pa3oBaHMs KOBAJICHTHOU CBSI3U;

c(OPMHPOBAHHOCTh YMEHHIA: KIACCU(PUIIMPOBATH: HEOPTAHUYECKHUE BEIIECTBA MO UX COCTaBY,
XUMUYECKUE PEAKIMU [0 Pa3IW4YHbIM NpH3HAKaM (YUCIy U COCTaBY pEarupyrouux BeIECTB,
TerioBoMy 3G (deKTy peakiud, WU3MEHEHHUIO CTEIEeHEeW OKHUCIICHUS »JIIEMEHTOB, O0paTHUMOCTH,
y4acTHIO KaTaju3aTopa M JpYrHe); CaMOCTOSITEIbHO BHIOMpATh OCHOBAHHS WM KPUTEPUM IS
KJacCU(UKALIUU U3y4aeMbIX BEIIECTB U XMMHUUECKHUX PEaKIIHii;

c(hOpMHUPOBAHHOCTh YMEHUS PACKPBIBATH CMBICI ITeproauieckoro 3akona JI. . MenneneeBa u
JIEMOHCTPHUPOBATH €r0 CUCTEMATU3UPYIONIYIO, OOBSICHUTEIBHYIO M IIPOTHOCTUYECKYIO (DYHKITUY;

c(OpPMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB M HOHOB
XUMHMYECKHX JJIEMEHTOB IiepBoro—4erséproro mnepuonoB Ilepumogmueckoin cucremsr J[.H.
MeHaeneeBa, UCTIOIB3Ysl MOHATUSL «IHEPTETUUECKUE YPOBHU», «IHEPreTHUECKUE MOTYPOBHUY, «S-,
p-, d-atoMHBIE OpOWTAIN», «OCHOBHOE W BO30YKIEHHOE SHEPreTHUYECKHE COCTOSHHUS aTOMay;
OOBSACHITh 3aKOHOMEPHOCTH WU3MEHEHHs CBOWCTB XUMHUYECKHUX JJIEMEHTOB U WX COCIWHEHUU 10
nepuonam u rpynnam [lepmoanueckoit cuctemsl . V. MenneneeBa, BaJIeHTHbIE BO3MOKHOCTH
aTOMOB JIEMEHTOB Ha OCHOBE CTPOCHHS MX IJIEKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh YMEHUIl: XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBONCTBA
BELIECTB pa3JMYHbIX KJIACCOB, IOATBEPXKJAaTh CYIIECTBOBAHHE TE€HETUYECKOW CBS3U MEXIY
HEOPraHUYECKHUMH BEIIECTBAMU C TTIOMOIIIO YPABHEHHM COOTBETCTBYIOIINX XUMHUECKUX PEaAKIIHA;

chOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYIIHOCTh: OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIX
peakiuii TOCPEACTBOM COCTABJICHUS DJIEKTPOHHOTO OallaHca JTHX pEeaKIHii, peakiuil HOHHOTO
oOMeHa MyTEM COCTaBIIEHHUS MX TOJHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHHH; peakuil THAPOIN3a;
peakuuii KomruiekcooOpa3zoBaHus (Ha MpUMepe THIPOKCOKOMIUIEKCOB [IMHKA U aJIFOMUHHUS);

c(hOpMHUPOBAHHOCTh YMEHHUsI OOBSCHITH 3aKOHOMEPHOCTH TTPOTEKAHUS XUMUYECKUX PEAKIIUN C
y4€TOM UX SHEPreTUUECKUX XapaKTEPUCTHUK, XapaKTep U3MEHEHHs] CKOPOCTH XUMUYECKON peakliy B
3aBHCHMOCTH OT Pa3UYHBIX (PAaKTOPOB, & TAKKE XapaKTep CMEIIECHUS XUMHUYECKOTO PaBHOBECHS IO
BIUSTHUEM BHEIIHUX Bo3jaercTBuil (mpuniun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh XUMHUYECKHE pEaKIMM, JIeXallhie B OCHOBE
MPOMBIIIJICHHOTO TOJTYYEHUsI CEPHOM KUCIIOTHI, aMMHaKa, 00IMe HAy4YHbIE TPHHITUITBE XUMUYECKUX
MIPOU3BOJICTB; 1I€JIECO00PA3HOCTh MPUMEHEHUS HEOPraHMYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B
OBITY C TOYKHU 3pEHUSI COOTHOIICHHSI PUCK-TIOJB3a;

c(hOpPMUPOBAHHOCTh BIAJACHHUS CHUCTEMOW 3HAHUN O METO/JaX HAYYHOTO IO3HAHUS SIBICHHMA
MPUPOABI — HAONIOACHNUE, U3MEPEHHE, MOJEIUPOBAaHUE, SKCIEPUMEHT (peajbHbI U MBICIECHHBIN),
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKAX, YMEHUS IPUMEHATH 3THU 3HAHUS IIPU IKCIIEPUMEHTAIBbHOM
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WCCIICIOBAaHUH BELIECTB M JUISI OOBSICHEHHS XUMHUYECKUX SIBICHUH, MMEIOIIUX MECTO B HPUPOAE,
MIPAKTUYECKON EATEIbHOCTH YEJIOBEKA U B IOBCETHEBHON KU3HMU;

c(OPMUPOBAHHOCTh YMEHUSI BBIBISTH B3aUMOCBSI3b XMUMHUYECKHUX 3HAHUI C MOHATHSAMH U
IIPEJICTABICHUSIMU JPYTUX €CTECTBEHHO-HAYUHBIX IPEIMETOB AJi1 00J€€ OCO3ZHAHHOIO IMOHUMAaHM
MaTEpUaIbHOTO EJUHCTBA MUPA;

c(OPMHPOBAHHOCTH YMEHHS MPOBOAUTH PACUETHl: C HCIOJIB30BAHWEM IMOHSATHHA «MaccoBas
JIOJISl BELIECTBA B PAcTBOPE» U «MOJISIpHasi KOHIICHTPAIU»; MacChl BellecTBa WM 00bEMa rasa 1o
U3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WIM O00bEMY OJHOIO U3 YYACTBYIOIIMX B pEaKIHUU
BEIIECTB; TEIUIOBOro 3(deKTa peakiuu; 3Ha4eHUs] BOJAOPOJHOTO MOKa3aTessl pacTBOPOB KUCIOT U
LIeJI0Yel ¢ U3BECTHOM CTENEHbIO AUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peaKuru, €CIIM OJTHO U3 UCXOJHBIX BEMIECTB JIaHO B BUJIE PACTBOPA C ONPEICIEHHON MAaCCOBOM JTOIEN
PacTBOPEHHOTO BEIIECTBA MU JAaHO B M30BITKE (MMEET MPUMECH); HOJIHM BBIXOJa MPOAYKTa PEaKlnu;
00BEMHBIX OTHOIIIEHHI T'a30B;

c(OPMHPOBAHHOCTh YMEHHUH: CaMOCTOSTENILHO IUIAHUPOBATH W MPOBOJUTH XUMHUYECKUH
9KCIIEPUMEHT (IIPOBEJICHUE DPEAKIMI HMOHHOTrO OOMEHa, MOATBEP)KICHHE KAaueCTBEHHOI'O COCTaBa
HEOpPraHMYECKUX BEIIECTB, ONPEIENIEHUE CpeIbl PACTBOPOB BELIECTB C IOMOIIBIO HHJUKATOPOB,
M3YYCHHE BIMSHHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUYECKOM pEaKIMH, pEeLIeHUEe
SKCIIEPUMEHTANbHBIX 337au mo TemaMm «Metamnel» u «Hemeramnsl») ¢ coOnrofeHHEM MpaBUII
0e30MmacHOro oOpaIlIeHus C BEUIECTBAMH U JTaOOpaTOpHBIM 00OpyaoBaHHEM, (HOPMYIHPOBATH LENb
WCCIICIOBAHMSI, MPEJICTABIATh B Pa3IMYHON (opMe pe3ylbTaThl SKCHEPUMEHTa, aHATU3UPOBATh H
OLIEHUBATb UX JIOCTOBEPHOCTH;

c(OpPMUPOBAHHOCTh YMEHUU: COONIOAATh NpaBUJia TMOJH30BAHUS XUMHUYECKOW MOCYAOH H
na0opaTOpHBIM 000pyI0OBaHHEM, OOpallleHHsI C BEIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSAMH I10
BBINOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB, SKOJIOTHYECKU I1eJIECO00Pa3HOro MOBEIEHUS B
OBITY ¥ TPYIOBOM JNESITEIIBHOCTU B IEJSIX COXPAHEHHSI CBOETO 3/I0POBBS, OKPYXKAIOIIEH MPUPOTHOM
Cpebl U TOCTHXKEHUS €€ YCTOWYMBOIO pa3BUTHS, OCO3HABATh ONACHOCTh TOKCUYECKOIO JIEHCTBUS Ha
YKUBBIE OpraHU3Mbl OIIPEEIEHHBIX HEOPIraHUUECKUX BEIIECTB, IOHNMAs cMbIci nokaszarens 11K

C(OPMHUPOBAHHOCTh YMEHMH: OCYIIECTBISATH IIE€JICHANPABICHHBI MOUCK XUMHUYECKOU
uHboOpMallUd B pa3IMYHBIX HCTOYHMKAX (Hay4yHas W YydeOHO-Hay4yHas JHMTeparypa, CpelcTBa
MaccoBoi HMHGpopMmanuu, HWHTEepHET U JApyrue), KpPUTHYECKH aHAIM3UPOBAaTh XHMUYECKYIO
nH(popmaluio, nepepadaTeiBaTh €€ M HUCIOJIb30BaTh B COOTBETCTBHM C IOCTaBJIECHHOW Y4eOHOI
3a7a4ei.
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