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HOACHUTEJIBHASA 3AIIUCKA

Pabouast mporpaMma 1Mo XMMUU Ha ypOBHE CpEIHEro o0Iiiero oOpa3zoBaHUs
pazpabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoir @enepaunn», TpeOOBaHUN K PE3YJIbTATaM OCBOEHUS
denepanbHOl 00pa30BaTEIBLHOM MpOorpaMMbl cpeaHero obmero oopazoBanus(DOIl
COO), mnpexacrasienHblx B DenepanibHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM
cragapre COO, c¢ yuérom Konnenuuu mnpenogaBaHus y4eOHOTO MpeaMeTa
«XumMusi» B oOpaszoBaTelbHBIX  opraHuzamusx  Poccuiickoit ~ depeparuu,
peanu3ylnMX OCHOBHBIE O0Opa3oBaTebHbIE MPOTPaMMbl, U OCHOBHBIX MOJIOKEHUN
«Ctparerun pasButus BocnuTanusi B Poccuiickoit @enepaunu Ha nepuon 1o 2025
rona» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha YPOBHE yriayOJaEHHOTO U3YYSHHS 3aHUMAET BaKHOE MECTO B CUCTEME
€CTEeCTBEHHO-HAy4YHOro oOpa3oBanust yuammxcss 10-11 kmaccoB. UM3ydenue
npeaMera, peaqu3yeMoe B yCJIOBUSX Aud@PepeHIUpOBAHHOTO, MPO(UIBHOTO
oOy4eHMs, MPU3BAHO OOECHEUYUTh O0O0IIEOOPA30OBATENbHYIO U OOIIEKYJIbTYPHYIO
MOJITOTOBKY BBIMTYCKHUKOB IIKOJbI, HEOOXOAUMYIO JUIsl aJanTald UX K OBICTPO
MEHSIOIIMMCS YCIIOBHSIM KU3HHU B COIIMYME, a TAKxKe JJIA IPOJOJDKEHUs OOYUYECHHUS B
opraHu3anusx MnpodhecCUOHAIBHOTO 00pa30BaHUs, B KOTOPBIX XUMHS SIBISETCS
OJTHOM U3 TPUOPUTETHBIX JUCHIUILINH.

B nporpamMe 1o XuMuUM Ha3HAuY€HHE MpeaMeTa «XUMHUSD» MOIy4daeT
noJpoOHYI0  MHTEPHIPETAlMI0 B  COOTBETCTBMM C  OCHOBOIIOJIATAIOIIMMU
nonoxkeHusimu - ®I'OC COO o B3auMOOOYCJIOBJICHHOCTH IIeJei, COJepIKaHMUs,
pe3yJabTaToB OO0yYeHHsT U TpeOOBaHMN K YPOBHIO TOATOTOBKU BBITYCKHHUKOB.
CBUIETETLCTBOM TOMY SIBJISIFOTCS CJEAYIOIIUE BBIMOJHIEMBIE MPOTPAMMOM TIO
XUMUU QYHKIIUH:

e HMHPOPMALIMOHHO-METOJMYECKAs, pealu3alus KOTOpOoi oOecreunBacT
MOJIydYE€HUE TMPEACTABICHUS O IMeJIX, COJAepKaHWuW, OOIIeH CcTpaTeruu
00y4eHHsI, BOCIUTAHUS M PA3BUTHSI OOYYaAIOIIMXCS CPEACTBAMH TpPEAMETA,
M3y4aeMoro B paMKaX KOHKPETHOIO Mpohuis;

e OpraHU3alMOHHO-TUIAHUPYIONIAsi, KOTOpask MpeayCMaTPUBAET OIpEEICHUE:
MIPUHITUTIOB CTPYKTYPUPOBAHUS U MOCIEAOBATEILHOCTH U3yUEHUS y9eOHOTO
Marepualna, KOJMYECTBEHHBIX M KauyeCTBEHHBIX €r0 XapaKTEPHUCTHK;
MOAX0J0B K (POPMUPOBAHUIO COJIEPIKATEILHOM OCHOBBI KOHTPOJISI U OIEHKH
0o0pa3oBaTeNbHBIX JOCTIDKCHHM OOydJalomuxcs B paMKaXx HWTOTOBOM
aTTecTanuu B (hOpMe €IMHOTO TOCYAAPCTBEHHOTO 9K3aMEHA 110 XUMHH.

[Iporpamma a1t yriryOJIEHHOTO U3YYCHUST XUMUH:

e YCTaHABIMBAET MHBAPUAHTHOE MPEIMETHOE COJEpKaHue, 00A3aTENbHOE IS
U3y4YeHUs] B paMKax  OTAENbHbIX  Mpoduiei, mnpeaycMaTpuBaeT



pacrpefieieHie W CTPYKTypHpOBaHME €ro IO KjaccaM, OCHOBHBIM
coJiepKaTeNIbHBIM JIMHUSIM/pa3iesiaM Kypca;

e JIaéT MPUMEPHOE pacHpeiesiecHue yueOHOTO BPEMEHHU, PEKOMEHIYEMOTO IS
W3YYCHUS OTACIBHBIX TEM;

e Ipe/UiaraeT MNPUMEPHYIO IOCJIEN0BATEIbHOCTh  HM3Y4YEHUS  y4eOHOro
MaTepuaia ¢ y4€TOM JIOTMKU TOCTPOCHUSI Kypca, BHYTPHUIPEIMETHBIX U
MEXIIPEIMETHBIX CBSI3EH;

e JIaéT METOAMYECKYIO0 MHTEPIPETALMIO LIeTICH U 3a/1a4 U3yueHus MpeaMera Ha
yIriIyOJI€HHOM YpOBHE C YYETOM COBPEMEHHBIX NPHUOPUTETOB B CHUCTEME
cpenHero obmero oOpa3oBaHHs, COJIEPKATEIBbHOW  XapaKTEPUCTUKH
IUTAHUPYEMBIX  pe3yJbTaTOB  OCBOEHHUSI OCHOBHOM  00pa3oBaTelbHOMN
IPOrpaMMBbl CpPEIHETO o01ero oOpa3zoBaHuUs (JINYHOCTHBIX,
METaINpeAMETHBIX, MPEAMETHBIX), a TakKKe C Yy4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATENBHBIX  JEHCTBUI  OOydaromerocss IO  OCBOCHHIO
coJiep KaHus IPeIMETA.

[Io BceM Ha3BaHHBIM TO3UIUSAM B MPOrpaMME IO XUMHUU TPEIyCMOTpEHA
IPEEeMCTBEHHOCTh C 00yYE€HHEM XMMHUU Ha YPOBHE OCHOBHOTO 00IIIETr0 00pa30BaHMs.
3a mpeaenaMM  YCTAaHOBJICHHOM  NPOrpaMMOd MO  XUMUU  00OsA3aTENbHOU
(MHBapUAHTHOM) COCTaBIISIOUIEH COACPKAHUS Yy4yeOHOro mpeaMeTra «XUMUSDH)
ocTaéTcsi BO3MOXKHOCTh BBIOOpa €ro BapHaTUBHOM COCTaBIIAIONICH, KOTOpas TOJKHA
OTIPENEATHCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO MPOQUIIs 00yUeHHUs.

B cootBerctBUM ¢ koHUentyaidbHbIMU TonoxkeHusmu PI'OC COO o
Ha3HAYCHUH MpPEeaIMETOB 0a30BOro M YIIIYyOJIEHHOrO YpOBHEH B CHUCTEME
nuddepeHIIMpoOBaHHOT0 O0OYUYEHHUS Ha YPOBHE CpeTHETo 00I1ero o0pa3oBaHus XUMHUS
Ha ypOBHE yrayOnE€HHOTO U3yUeHHUs HANPABJICH HA peanu3alldio MMPEEMCTBEHHOCTH C
MOCJICYIOIINM ATANlOM TOJyYEeHHs] XUMMHUYECKOT0 00pa30BaHUs B paMKax HU3y4YEHUs
CHEIUAIbHBIX C€CTCCTBEHHO-HAYYHBIX M XUMHUYCCKHX JHUCIHMIUIMH B BYy3aX H
OpraHu3alMsIX CpeIHEro npodeccuoHanbHOro oOpa3oBanus. B 3To# cBsI3u u3yueHue
npeamMera «XUMHsS» OPUEHTUPOBAHO TMPEUMYIIECTBEHHO Ha paCIIUPEHHE U
yrayOJieHne TEOPeTHYEeCKOM ¥ MPAKTUYECKOM TMOATOTOBKM  OOYYaroIInXCH,
BBIOpABIINX OMpPEACNEHHBIN NPOoGUIb OO0y4YeHHUs, B TOM YHCIE C TMEPCHEKTUBOU
MOCJIEAYIONIEr0  MOJYy4YEHUS XUMHUYECKOTO Oo0pa3oBaHHMs B  OpraHU3aLMSIX
npodeccuoHanbHOro obpaszoBanusi. Hapsmy c stum, B cBete Tpeboanuit ®I'OC
COO k mmaHupyeMbIM pe3ylibTaTaM OCBOEHUsS (efepallbHON 00pa30BaTelbHOMN
MporpamMMbl  CpeHEro 00mero o0pa3oBaHMsl W3y4YEHUE MpeaMera «XUMHU
OpPUEHTUPOBAHO TAKXKE HAa PEUICHUE 3a/ady BOCIUTAHUS U COLUUAIBHOTO Pa3BUTHUSA
oOyyaronuxcsi, Ha GOPMUPOBAHUE Y HUX OOIICUHTEIJIEKTYAIbHBIX YMEHUN, YMEHUN
panuoHaNIU3aMu  y4yeOHOro TpyAa U OOOOHIEHHBIX CHOCOOOB JAESTENbHOCTH,
MMEIOIINX MEXAUCITUTUTMHAPHBIN, HAIPEAMETHBIA XapaKTep.



CocTaBnsomuMu  npeamMeTa «XUMHs») Ha ypOBHE YIIyOJIEHHOTO H3y4YeHUs
ABISIIOTCS  yrIyOnéHHble Kypchl — «Opranuueckas xumus» U «OOmas u
Heopranuyeckass xumusi». [Ipu omnpeneneHun moaxonoB K OTOOPY M CTPYKTYpPHOU
OpraHu3alMK COJAEPKAHMSI ITUX KypCOB B IPOrPAMME IO XUMHH 32 OCHOBY IIPHHSTHI
nonoxkenuss ®I'OC COO o paznuuusix 6a30BOro v yriayO0iaEHHOTO ypOBHEH U3yUeHUs
npeaMeTa.

OcHoBy coxepxxaHus KypcoB «Oprannueckas xumus» u «OOmas u
HEOPraHWYECKask XMMUS» COCTABJISIET COBOKYITHOCTh MTPEIMETHBIX 3HAHUN U YMEHUH,
OTHOCAIIMXCS K 0a30BOMY YpOBHIO H3Y4YE€HHUs MpeaMeTa. JTa CHCTeMa 3HaHUU
MOJIy4aeT OINpPEACIIEHHOE TEOPETUYECKOE JIOMOJIHEHHE, IMO3BOJISIONIEE OCO3HAHHO
OCBOUThH CYILECTBEHHO OO0JbIINNA 00BEM (pakTOMOrMUYEecKOro marepuana. Tak, Ha
yrIyOJ€HHOM  YpOBHE — M3Y4YeHHMs  HpeaMmeTa  obecreyeHa  BO3MOYKHOCTH
3HAYUTEIBHOTO YBEJIMYEHUSI 00bEMA 3HAHUN O XUMUYECKHX 3JIEMEHTax U CBOMCTBAaX
MX COCIMHEHUU HAa OCHOBE PACUIMPEHMS W YIIIyOJICHHs MPEACTaBICHUN O CTPOCHHUH
BEILIECTBA, XUMHUYECKOM CBS3M M 3aKOHOMEPHOCTAX NPOTEKaHUS pEaKLuH,
paccMaTpUBaEMbIX C TOYKHM 3PEHUS XUMHUYECKOM KHHETHKH W TEPMOJWHAMMKHU.
N3yuenune nepuoaumyeckoro 3akoHa u Ilepmoanueckol CHCTEMBI XMMHYECKUX
3JIEMEHTOB 0a3UpPyeTCsi HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKHUX MPEICTABICHUSIX O
CTPOEHUHU aToMa. XUMHUYECKasi CBA3b OOBSACHSAETCS C TOUYKH 3PEHUSI DHEPTreTUUECKUX
U3MEHEHUN npu €€ o00pa3oBaHUMM U Pa3pyLICHUH, a TaKXKe C TOYKHU 3pPEHUs
MeXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUIIOB peakUMi  JOMOJHSETCS
(opMupOBaHHEM MPEICTABICHUMN 00 JIEKTPOXUMUYECKUX MPOLIECCaX U DJIEKTPOIIU3E
pacIuiaBoB U PacTBOPOB BELIECTB. B Kypce oprannyeckoid XuMuu Mpu pacCMOTPEHUHN
PEaKIMOHHON CIOCOOHOCTH COCNMHEHUMN yeseTcsi 0c000€ BHUMaHKE BOIpocam 00
AJIEKTPOHHBIX 3P (PeKTax, 0 B3aMMHOM BIUSHUU aTOMOB B MOJIEKYJIaX U MEXaHHU3Max
peaKuui.

Ocoboe 3HaueHre UMEET TO, YTO Ha COJIepKAHUE KypPCOB XUMHUHU YTITYOJIEHHOTO
YPOBHSI M3yU€HHUsI IJIsl KJIAaCCOB ONpenenéHHOro npoduiisa (riaBHeIM 00pa3oM Ha UX
CTPYKTYpY W XapakTep JOMOJHEHHM K OOIIel cucrteMe MpeIMETHBIX 3HAHUN)
OKa3bIBAIOT BIIUSHUE CMEKHBIE TPEAMETHI. Tak, HapHUMep, B COJEPKaHUH IIPEIMETA
JUTSL KJIACCOB XUMUKO-(pu3udeckoro mpoduis Ooblioe 3HaYeHHEe OyAyT HMETh
AJIeMEeHThl y4yeOHOro martepuasna mno obmieil xumuu. [Ipu u3ydeHuu npeamera B
JAHHOM Clly4ae akLEeHT OyAeT clieJaH Ha OOIIHOCTh METO/OB MO3HAHUS, OOUTHOCTD
3aKOHOB M TEOpUH B XUMUU U B (U3MKE: aTOMHO-MOJICKYJSIpHAs TEOPHUs
(MonexynsipHas Teopusl B (pU3MKE), 3aKOHBI COXPAHEHHS] MacChl U SHEPTUH, 3aKOHBI
TEPMOJIMHAMHUKH, 3JIEKTPOJIN3a, IPEICTABICHUS O CTPOEHUH BELIECTB U IPYTO€.

B 10 ke Bpems B coliepKaHuU peaMeTa s KJIacCOB XMMHUKO-ONOJIOTHYECKOTO
npo¢uiast OONbIIMKA YIENbHBI Bec OyneT MMETh OpraHuyeckas Xxumus. B stom
cllydae MpeIOCTaBIIAETCS BO3MOXKHOCTH JUIsl 0ojiee 0OCTOATEIHHOTO PacCMOTPEHUS



XUMUYECKON OpraHu3aluu KJIETKU KaKk OMOJIOrMYEeCKOW CUCTEMBI, B COCTaB KOTOPOU
BXOJIAT, K TMpPUMEPY, TaKUE€ CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIUMUJIbI, OEIKH,
YIJIEBOJIbI, HYKJIEMHOBBIE KHCIOTBI W JApyrue. I[Ipm 3TOM 3HaHHMS O COCTaBe M
CBOMCTBAaX MPEACTABUTEICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIIyXKaT
OCHOBOM  JUyIi M3YyYEHHUS CYIIHOCTH MpoLeccOoB  (OTOCHMHTE3a, JbIXaHUS,
NUIIEBAPCHHUS.

B muane QopMupoBaHusST OCHOB HAy4YHOTO MHMPOBO33PEHHUS, OCBOCHUS
oOllIeHAayYHbIX METOJOB MO3HAHUS W OIbITa MPAKTHYECKOTO0 MPUMEHEHUsI Hay4YHBIX
3HAHUI HW3y4YeHue Mpeamera «XuUMHsS» Ha YriayOJ€HHOM ypOBHE OCHOBAHO Ha
MEKIPEIMETHBIX CBS3SX C YYEOHBIMH TIpeAMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX oOnacteit «EcTecTBeHHO-HaydHble TpeAMeTb», «MaremaTtuka u
uHpopmaTrKa» 1 «Pycckuil sI3bIK U TUTEpaTypay.

[Ipu uzyuenun ydueOHOro npeaMera « XUMHUs» Ha YTIyOJIEHHOM YPOBHE TaKkKe,
KaKk Ha YPOBHE OCHOBHOTO U CpeJiHero o0iiero oOpa3oBaHus (Ha 0a30BOM YpPOBHE),
3a/layell TMEepBOCTENEHHON 3HAYMMOCTH SBIIAETCS (OPMHUPOBAHHE OCHOB HAYKH
XUMUHU KaK 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUECKOU JEATeTbHOCTH
YeJI0BEKa U OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJbTYpbl. PellleHne 3Toi 3a1aun Ha
yIIIyOJIEHHOM YPOBHE M3YUYEHUSI MIpeAMETa MPeArnoiaracT peain3aluio TakuxX Leleu,
KakK:

e (QopMupoBaHuE TIPEACTABICHHUI: O MaTEpPHUAIBHOM €IWHCTBE MUDA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJICHUM MPUPOJABI, O MECTE XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK W €€ Bemylmed ponu B obOecrneueHuu
YCTOWYUBOIO pa3BUTHS YEJIOBEUYECTBA: B PEUICHUH MPOOJIEM SKOJIOTHYECKOM,
DHEPreTUYECKOW U TIMIIEBOM O€30MacHOCTH, B PAa3BUTHUU MEIUIIUHBI,
CO3/IJaHUU HOBBIX MaTE€pPHAJIOB, HOBBIX UCTOYHUKOB DHEPTUH, B 00ECIICUCHUHN
PaIMOHAIIBHOTO MPUPOIOTIONB30BaHMs, B (DOPMUPOBAHUH MHUPOBO33PECHUS U
o0mIe KyJbTyphl YeJOBEeKa, a TaKXke OJKOJOTUYEeCKH OOOCHOBAHHOTO
OTHOUIIEHHUS K CBOEMY 3J0POBBIO U IPUPOIHOM CpeIE;

e OCBOCHHE CHUCTEMBbI 3HAHHUM, JICKAIIIUX B OCHOBE XMMHUYECKON COCTABJISIOLICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpa: (yHIAMEHTAIBHBIX TOHATHMH,
3aKOHOB U TEOPUH XUMHUHU, COBPEMEHHBIX NPEACTABICHUN O CTPOCHUU
BEIIECTBA HA PAa3HBIX YPOBHSAX — AaTOMHOM, HMOHHO-MOJEKYJISIPHOM,
HAaJIMOJICKYJISIPHOM, 0 TEPMOJUHAMUYECKUX u KUHETUYECKHUX
3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMHUYECKUX PEAKIUi, O XUMHUUYECKOM
PaBHOBECHUM, PACTBOPAX W JUCIEPCHBIX CHUCTEMax, 00 OOIMMX HAy4HBIX
MPUHIHUIAX XUMUYECKOTO MMPOU3BO/ICTBA;

e (opmupoBanue y oOy4Jaronmxcs OCO3HaHHOTO MOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHUYECKUX 3HaHUU 151 OOBSICHEHUS
KIIIOUEBBIX HWJACH W TPOoOJIEM COBPEMEHHON XHMHH, I OOBSICHEHUS U



MIPOTHO3UPOBAHUA SIBJICHUN, UMEIONIUX €CTECTBEHHO-HAYUYHYIO MPHUPOIY;
IPaMOTHOTO PEIICHUs] MPOOJIeM, CBSI3aHHBIX C XUMHEH, MPOTHO3UPOBAHUS,
aHaiaM3a M OIEHKU C TMO3MIMKN SKOJOTUYECKON O0€30MacHOCTH MOCIEACTBUI
OBITOBOM M TPOU3BOACTBECHHOM JEATEIBHOCTH YENIOBEKa, CBSI3aHHOW C
XUMUYECKUM MTPOU3BOICTBOM, HCIIOJIB30BAHUEM H IepepabOTKON BEIIECTB;

e yruyOJieHHEe MpEeJCTaBICHUN O HAYYHBIX METOAaX MO3HAHHS, HEOOXOIUMBbIX
JUIsl  TIPUOOpETEeHUsT YMEHUN OpUEHTUPOBATHCS B MHUpPE BEIIECTB U
OOBACHEHUS] XUMHUYECKUX SIBICHHM, HMEIOIUX MECTO B TMpUpOJE, B
MPAKTAYECKON JIEITENLHOCTH U ITOBCEAHEBHOM KU3HMU.

B nnane peanuzanuu nepBOOYEPEAHBIX BOCHUTATENBHBIX W Pa3BUBAIOIIUX
GYHKIMNA LETOCTHOW CHUCTEMBI CpeIHero oO0Iiero oOpa3oBaHMs MpU HU3YyYEHUU
npeaMera «XuMus» Ha YyrIyOJIEHHOM ypOBHE 0COOYIO aKTyalbHOCTh MPUOOpPETAIOT
TaKue 1EeIU U 33/1a4i, KakK:

e BOCIHUTaHHE YOEXKIEHHOCTH B MO3HABAEMOCTH SIBJICHUW MPUPOIbI, YBAKEHUS
K TIpollecCy TBOpUeCTBA B OOJIACTU TEOPETUYECKUX U MPHUKIATHBIX
UCCIJIEIOBAHUM B XUMUH, dbopmupoBaHue MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

e pa3BUTHE MOTHBAllUM K OOYYCHUIO M T[O3HAHUIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO u CaMOBOCTIUTaHUIO Ha OCHOBE YCBOCHHUS
00IIeYEeTIOBEUECKUX [IEHHOCTEH;

e pa3BUTHE TMO3HABATEIbHBIX WHTEPECOB, MHTEIUICKTYyaJIbHBIX U TBOPYECKUX
crocoOHOCTe oOywaronuxcsi, (HOPMUPOBAHME Yy HHUX CO3HATEIHLHOTO
OTHOIIIEHUS K CamM0OOpa30BaHUIO U HEMPEPHLIBHOMY OOPa30BaHUIO Kak
YCJIOBHUIO YCIEHMHONW MpodeccHoHaaIbHON M OOIIECTBEHHOUW AESTEIbHOCTH,
OTBETCTBEHHOTO OTHOIIECHUS K CBOEMY 3J0pOBbI0O U TIOTPEOHOCTH B
3I0pPOBOM 00pase KU3HU;

e (¢opMupoBaHHEC YMEHHMM UM HABBIKOB PA3yMHOI'0 MPUPOIONOJIb30BAHUS,
pPa3BUTHE DKOJOTUYECKOW KYJIbTYpbl, MPUOOPETECHUE OIbITa OOIIECTBEHHO-
[TOJIE3HOM PKOJOTUYECKOMN AEITSIbHOCTH.

OO6miee 4ucIO YacoB, MPEAYCMOTPEHHBIX IS M3YyYCHHs] XUMHH Ha YTITyOJICHHOM
YpOBHE cpeaHero obmiero oopasosanus, coctapisier 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Hefeno), B 11 kimacce — S1yaca (1.5 yaca B Henernto).



COIEPKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKAS XUMUSA

Teopernyeckne 0CHOBbI OPraHMYECKOM XUMMH.

[IpeameT u 3HaUE€HHE OPTaHMYECKOW XMMUU, MPEACTaBICHUE O MHOTr0oOpa3uu
OpraHUYEeCKUX COCTUHEHUN.

DJEKTPOHHOE CTPOEHUE aroMma yIiepoja: OCHOBHOE M BO30YXIEHHOE
COCTOSIHUS. BaneHTHble BO3MOXKHOCTM aToMa yriepoja. XUMHUYECKas CBSA3b B
OpraHUYEeCKUX COEAMHEHUSX. TUMbl THOpUAM3ALUMU ATOMHBIX OpOMTAaNIel yriepoja.
Mexanu3mbl  00pa3oBaHUsl KOBAJIEHTHOW CBsi3W  (OOMEHHBIM M JOHOPHO-
aKUEenTopHbI). Tunbel NepeKpblBaHUS AaTOMHBIX OpOWUTanedl, G- U T-CBA3M.
OnuHapHasi, nBOWHAas W TpodHasi cBs3b. COCOOBI pa3pbiBa CBSI3€H B MOJIEKyIax
opranuueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, HykIeopuie Hu
anexTpodue.

Teopus cTpoenus opraandeckux coequHeHuii A.M. byTiiepoBa u COBpeMEHHbBIE
IPEICTABICHNS O CTPYKTypE€ MOJEKYJ. 3HAUEHHE TEOPHHM CTPOCHHUS OPraHMYECKHUX
coelMHEeHU. MonekysipHble U CTPYKTypHbIe (opMyibl. CTpyKTypHbIE (HOPMYIIbI
pa3IMYHBIX BUAOB: pa3BEpHyTas, COKpallEéHHasA, ckeneTHas. M3omepus. Buabl
U30MEpUHU: CTPYKTYypHas, MPOCTPAHCTBEHHAsA. DJIEKTPOHHBIE 3 (PEKTH B MOJIEKyIax
OpPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIN U ME30MEpPHbIN 3P (HEKTHI).

[IpencraBnenne o kinaccudukaluu oOpraHuyeckux BemiecTB. [loHsTue o
¢yHKuMoHaNBHOU Tpymnme. ['omonorus. I'omonoruueckue psapl. CucreMarnyeckas
HOMeHKIatypa opranndeckux coeauHernii (IUPAC) u TpuBuanbHBIE Ha3BaHHS
OTZIEJBHBIX MTPEACTABUTENEH.

Ocobennoctn W KiaccupuKkanus OpPraHWMYECKUX peakmuil. OKUCTUTENHHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIMU B OPraHUYECKON XUMUHU.

OKCneprUMEHTAIbHBIE METOAbl H3Y4YEHHUs BEIIECTB U UX MPEBPALLCHUN:
O3HAaKOMJICHUE C 00pa3l[aMu OPraHMYECKUX BEIECTB U MaTepHallaMd Ha UX OCHOBE,
ONBITHl MO MPEBPAIICHUIO OPTraHUYECKUX BEIIECTB MPU HArpeBaHUU (IUIABJICHUE,
oOyrianBaHUE U TOPEHHE), KOHCTPYMPOBAHHE MOJIEIECH MOJIEKY] OpraHMYEeCKHX
BELIECTB.

YriaeBoaopoasbl.

Anxanpl. ['oMonorudeckuii psj amkaHoB, oOmiast ¢opmysia, HOMEHKIATypa U
M30Mepus. DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYN AlKaHOB, SP°-
ruOpuan3alys aTOMHBIX oOpOuTaneil yriaepoaa, G-cBsizb. (DU3MUECKHE CBOICTBa
AJIKAHOB.



XHWMHUYECKHE CBOWCTBA aJKAaHOB: pEaKUWMU 3aMEIICHHS, W30MEpPHU3aLNH,
NETUAPUPOBAHUS, LUKIN3ALNUK, MMHUPOIU3a, KpeKUHra, ropenus. lIpencraBienue o
MEXaHU3ME PEaKIUN PAAUKAIBHOTO 3aMEIICHUS.

Haxoxnenue B npupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE AJIKAHOB.

Huknoankanel. O6mas gopmyna, HOMeHKIaTypa U uzoMepusi. OcoOeHHOCTH
CTPOCHHUSA U XMMUYECKUX CBOMCTB MalIbIX (LIMKJIOMPOIAH, IUKIOO0YTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, UKJIOTEeKCaH) MUKJI0aTKaHOB. CrocoObl MOJIy4YeHUs U MPUMEHEHHE
LAKJIOAIKAHOB.

Ankensl. ['omosiorndyeckuil psjg ajakeHoB, oOmias (opMyia, HOMEHKJATypa.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI AIKEHOB, SP?-rHOpHIN3ALHS
aTOMHBIX opOuTasel yriepoaa, o- u n-cBsizu. CTpyKTypHasi U reomeTpudeckas (Iuc-
TpaHc-) uzomepusi. Duznueckue CBOMCTBA aTKEHOB. XMMUUYECKUE CBOMCTBA: peaKIuu
IIPUCOEIUHEHNS], 3aMEIICHUS B O-TI0JI0KEHUE IIPU ABOMHOM CBSI3H, MOJUMEPU3ALUU U
okucienus. [IpaBuno MapkoBHUKOBa. KauecTBEHHbBIE peakMM Ha JBOMHYIO CBS3b.
Crioco0bl MoJTyueHus: ¥ IPUMEHEHUE AJIKEHOB.

Anxaauensl. Kiaccugukanus ankaaueHoB (CONpPsDKEHHBIE, U30JIMPOBAHHBIE,
Kymynupoeantwle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XMMHUYECKUX CBOMCTB
CONPSKEHHBIX AUEHOB, 1,2- n 1,4-npucoenunenue. llonmnmepusanms conpsyKEHHBIX
aueHoB. CriocoObl MOTyYeHUsl U IPUMEHEHHUE alIKaJueHOB.

Anxunbl. ['oMonornyeckuit psj ajikuHOB, oOmias ¢opmyiia, HOMEHKIATypa U
M30MEPUS. DNEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AJIKHHOB, SP-
rudopuau3anms aTOMHBIX opOuTaneid yriaepojga. PU3NYECKHE CBOWCTBA AJKUHOB.
XHWMHUYECKHE CBOWMCTBA: PEAKIMHU NMPUCOCIAUHEHUS, TUMEPU3ALNU U TPUMEPHU3ALUH,
okuciieHua. KHCIOTHbIE CBOMCTBA AJKMHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHble peakiuu Ha TpPOiHYIO CBsi3b. CIOCOOBI MOJIy4EHUS U MPUMEHEHHE
AJKUHOB.

ApomaTrueckue yrieBoaopoibl (apeHsl). 'omonornueckuil psii apeHoB, oomas
(dopMmyiia, HOMEHKJIATypa U U30MEpHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MoJIeKyJbl OeH3ona. du3nueckre cBOCTBa apeHOB. XMMHUECKHUE CBOMCTBA OEH307a
U €ro TOMOJIOTOB: PEaKIMM 3aMEeLICHHUs] B OCH30JbHOM KOJbIE U YIJIEBOJAOPOIHOM
paaukane, peakuuu  MPUCOCIMWHEHHUS,  OKHCIEHHE  TOMOJIOTOB  O€H307a.
[Ipencrapienne 00 OPUESHTUPYIOMIEM ICUCTBUU 3aMECTUTENICH B OEH30JIbHOM KOJIBIIE
Ha TpUMepe aJKUJIbHBIX PAIUKAIOB, KapOOKCHUILHOW, THAPOKCUIBLHOW, aMHUHO- U
HUTPOTPYIIBI, aTOMOB TaJoreHOB. OCOOEHHOCTH XUMHYECKHX CBOMCTB CTHpOJA.
[Monmumepuzanust ctuposna. CrnocoObl MOMyYeHUST UM MNPUMEHEHHE apoOMaTHYEeCKUX
YTJIEBOJIOPOJIOB.

[Tpupoansiii ra3. IlomytHeie HedTsHBbIE Ta3bl. HedTh M €€ mpoucxoxxaeHue.
KamenHblil yromnp u mpoAykThl ero mepepadoTku. CmocoObl mepepaboTku HedTu:



NEPEeroHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTHUYECKHUIl), pUPOPMUHT, MHUPOJIU3.
[IponykThl nepepadoTku HEDTH, UX IPUMEHEHUE B MPOMBIIIJICHHOCTH U B OBITY.

['eHeTHdeckas CBS3b MEXKAY PA3TUIHBIMU KJIACCAMH YTIIEBOJOPOIOB.

OJIEKTPOHHOE CTPOEHUE TaJlOTEHIPOU3BOIHBIX YIJIEBOAOPOAOB. Peakiuu
3aMEIIeHHs] TajioreHa Ha  TUJIPOKCOTPYIIY, HUTPOTPYMIy, I[MAHOTPYIIIY,
amuHOTpynmy. /lelicTBre Ha rajJoreHInpou3BOAHbIE BOJHOTO U CIIUPTOBOTO PacTBOpA
mweénoun. B3anmoaencTBUe OUTagoreHalKaHOB C MarHueM W HUHKOM. lloHATHe o
METaJUIOOPTAaHUYECKUX  COCNMHEHMsIX. VCMonap30BaHWE  TaJOTEHIPOU3BOIHBIX
VTJIEBOJOPOIOB B OBITY, TEXHUKE U TIPH CHHTE3€ OPTaHMYECKUX BEIIECTB.

OKCIepUMEHTAIbHBIE METOJAbl H3Y4YEHHUs BEIIECTB M UX MPEBpaAICHUN:
u3ydeHue (U3MYECKUX CBOMCTB YTIEBOJAOPOJIOB (PAaCTBOPUMOCTH), Ka4ECTBEHHBIX
peakluMii yriIeBOJOPOJOB PpA3IMYHBIX KJIaccoB (oOeciBeyMBaHWE OpPOMHOW WIIU
WOJHOW BOJIbI, pacTBOpa IIEpMaHTaHATa KalWs, B3aMMOJICHCTBHE alleTHJICHA C
aMMHUa4YHBIM pacTBOpPOM okcuja cepedpa(l)), kauecTBeHHOE OOHApY)EHUE yriiepojaa
U BOJIOPOJIa B OPraHMYECKUX BEIECTBAX, IMOJyYEHUE JTHIIEHAa U HM3YyUYECHHE €ro
CBOMCTB, O3HakomiieHHe ¢ Koyuekuusamu «Hedte» u «Yromwsy, ¢ obpasiamu
MJACTMACC, KAy4yyKOB M PE3UHBI, MOJCIUPOBAHHE MOJEKYJ YIJIEBOJOPOJOB U
raJOreHNPOU3BOAHBIX YTIIEBOIOPOJIOB.

Kucaopoacoaepskamme opranuyeckue coeJHHEHUsI.

[Ipenenbubie omHOaTOMHBIE cnHUpThl. CTpoeHHe MoJeKyn (Ha mpumepe
METaHoJa M J3TaHoja). [omosiormueckuil psia, oOmas ¢opMmyna, H3OMEpPHS,
HOMEHKIaTypa ®  kjaccubukarus. @Dusnueckue  CBOWCTBA  MPEACTbHBIX
OJTHOATOMHBIX CHHPTOB. BOJOpPOIHBIE CBS3M MEXKIYy MOJICKYJIaMH CITUPTOB.
XVMMHUUYECKHE CBOMCTBA: pEaKIMU 3aMEIICHMs, JEeTUIpaTalli, OKHUCIICHHUS,
B3aMMOJICHCTBHE C OPTaHUYECKUMH U HEOPTraHWYECKUMHU KuclioTamu. KadecTBeHHas
peaknus Ha OJHOATOMHBIC CIUPTHI. [[eficTBHE 3TaHOJa W METaHOja Ha OPraHWu3M
yenoBeka. CrmocoObl MOTydeHUs U MPUMEHEHNE OTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEeHKIaTypa U nu3oMmepusa. OcoOEHHOCTH (UBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHoroaTOMHBIE CIUPTHI — OSTUJIEHTIIUKOIb U ThulepuH. Duzndeckue wu
XUMUYCCKHNE CBOWCTBA: PEAKIIMU 3aMEIICHUS, B3aMMOJICUCTBUEC C OPTaHUYECKHUMH U
HEOPTaHWYCCKUMH KHCIIOTaMH, Ka4eCTBECHHAs PEaKIus Ha MHOTOATOMHBIC CITHPTHI.
[IpeacraBnenre o MexaHU3Me peakiuil HykieoduibHOTO 3amenieHus. JlelicTBue Ha
opranu3m 4enoBeka. CriocoObl MOMydYeHHs U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJIbI, B3aUMHOE BIMSHUE TUIAPOKCOTPYIIIBI U
O0enzonbHOro simpa. Pusznueckue cBoicTBa (eHona. OCOOEHHOCTH XUMHUYECKHX
cBoiicTB (penona. KauectBeHHble peakuuu Ha (eHon. TokcuuHocTh (eHona.
Croco6s! osrydenwus 1 mpuMenenne perona. denondopmanbaeruaaas cMoa.



KapOGoHuibHble COeTMHEHUS — albJACTUIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIbHOM Tpymnmbl. ['oMollorMueckue psiapl ajabIAeTUIOB M KETOHOB, 0OIIas
dopmyna, u3oMepuss M HOMEHKIarypa. DHU3UYECKHEe CBONCTBA albJCTUIOB U
KETOHOB. XMMHYECKUE CBOMCTBA aJIbJIETUJIOB U KETOHOB: PEAKIMUA MPUCOEIUHEHUS.
OxkuclieHHe anbpJCeTu/IOB, KAayeCTBEHHbIE peakuu Ha anbaeruipl. CrocoObl
MOJIYYEHHUS U IPUMEHEHUE ATIbJIETUIOB U KETOHOB.

OnHOOCHOBHBIE TpeeibHbIe KapOOHOBbIE KHUCIOTH. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KHUCIOT. M3oMepust m HoMeHKIaTypa. Pu3ndeckue CBOWCTBA
OJIHOOCHOBHBIX TMpEJEIbHBIX KapOOHOBBIX KHUCJIOT. BOJOpOAHBIE CBSI3U MEXKITY
MOJIEKYJIaMUd KapOOHOBBIX KHCJIOT. XHUMHUYECKHE CBOMCTBA: KHCJIOTHBIE CBOWCTBA,
peakuusi dTepuUKaly, peakuuu ¢ Yy4acTHEM YIJIEBOJOPOJHOIO paauKaia.
OcoOeHHOCTH CBOWCTB MYpPaBbUHOW KHUCHOTHL. [loHATHE O TPOU3BOAHBIX
KapOOHOBBIX KHCIOT — CJIOXHBIX 3(upax. MHoroodpasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpPEACIbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpeactaBuTenu BBICIIUX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, IMaJbMUTUHOBAS, OJICMHOBAs, JUHOIEBAS,
NUHOIeH08as KUCIOThl. CIOCOOBI MOTYYEHUsI U TPUMEHEHUE KaPOOHOBBIX KUCIIOT.

Cnoxsble 3¢upbl. ['oMonoruueckuit psa, odOmas ¢opMmyna, H30MEpUs U
HOMEHKJaTypa. (PU3NYECKME M XUMHUYECKHE CBOMCTBA: THIPOJIW3 B KHUCIOW M
HICIIOYHOU CpeTIe.

XKuprel. Ctpoenue, puznueckre U XMMUYECKHE CBOMCTBA XKUPOB: THAPOJIU3 B
KHCJION M I1eJo4HOM cpene. OCOOEHHOCTH CBOMCTB YKHUPOB, COAEPKAIUX OCTATKH
HEeTPeETbHBIX JKUPHBIX KUCIIOT. JKUpBI B IpUpO/IEL.

MpbL1a Kak COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIICE JICHCTBHE.

OO6mras xapakTepucTka yriieBosioB. Kiaccudukanus yrieBogoB (MOHO-, T1- U
nonucaxapunbl). MoHOcaxapuael: TJIOKO3a, (pykTo3a, rajmakrTo3a, pubdosa,
ne3okcupru6o3a. dusznyueckre CBOMCTBA M HaxoxkAeHHEe B mnpupoje. POTOCHUHTES.
XUMHYECKHE CBOMCTBA TIFOKO3bI: PEAKIMU C YYACTHEM CHUPTOBBIX U aJbJICTUIHOMN
TPYII, CHOUPTOBOE W MOJIOYHOKHCIOE Opokenue. I[IpumeHeHue TIIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH opraHu3Ma. Jlucaxapuubl: caxaposa, MajlbTo3a U
JaKkTo3a. BoccraHaBnMBarOnMe M HEBOCCTAHABIMBAIOLIME AUcaxapuabl. [ uaponus
nucaxapugoB. Haxoxnenue B mpupone m npumeHenue. [lommcaxapuapl: kpaxmad,
MJIMKOTeH M 1emono3a. CTpoeHne MakpoOMOJIEKYJl Kpaxmayia, TIJIMKOreHa |
EeJUTI0N03bl. DU3NYECKHE CBOMCTBA KPaxMalla U LEJUTI0I03bl. XMMUYECKHUE CBOWCTBA
KpaxMajia: THAPOJIU3, KauyeCTBEHHAs peaklUus C MOJAOM. XHMHYECKHE CBOKCTBA
LEJUIIOJIO3bl:  THAPOJIM3, MojydeHue HupoB  memwnono3bl. [lonsartue 00
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIENK).



OKCIEpUMEHTAIbHBIE METOAbl M3YYEHHs BEIIECTB W HX MPEBpAIlCHUN:
PacTBOPUMOCTh Pa3JIMYHBIX CIIUPTOB B BOJE, B3aUMOJCHCTBUE ATAHOJA C HATPUEM,
OKHMCJIEHME 3TWJIOBOIO CIHPTAa B aJbJETHJl HAa PACKAJIEHHON MEOHOW IMPOBOJIOKE,
OKHUCJIEHHE HTWJIOBOIO CIHpPTa AUXPOMATOM Kaiuus (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIE pEaKIMM Ha albJeruabl (C THUIPOKCUIOM
muammuHcepeopa(l) u ruapokcuaom meau(ll)), peakius riaunepuHa ¢ TUIAPOKCHIOM
meau(ll), XxuMHuyeckre CBOWCTBA PAcTBOPA YKCYCHOM KHCIIOTBI, B3aUMOJIEUCTBHUE
pacTBopa TioKo3bl ¢ ruapokcuaoM meau(ll), B3anmoneiicTBue kpaxmana ¢ UOAOM,
pelIeHne SKCIEPUMEHTANIBHBIX 3a/1a4 1o TeMaM «CrupThl U heHoby, «KapboHoBbie
KUCIOTHI. CIIOXKHBIE ADUPBD».

A3oTcoaep:kaniue OpraHnyecKue CoeAuHEeHM.

AMWHBI — OpraHMYECKHE MNPOU3BOJHBIE aMMmHuaka. Kiaccudukanus aMUHOB:
anudaTuuecKue U apoMaTUYECKUE; IEPBUYHbBIC, BTOPUYHBIE U TpeTuuHbie. CTpoeHue
MOJIEKYJ, oOmiasi ¢opMmyna, HM30MepHs, HOMEHKIATypa W (U3MUECKHE CBOWCTBA.
XvUMHUECKOe  CBOMCTBa  anu(aTUYECKUX  aMHUHOB:  OCHOBHBIE  CBOMCTBA,
ANKWINPOBAHKE, B3aUMOAECHCTBUE NIEPBUYHBIX AMUHOB C a30TUCTOM KuciaoToi. Conm
ANKUIaMMOHHUS.

AHUIUH — TIpeCTaBUTENIb AMUHOB apoMaTuyeckoro psaa. CTpoeHue aHWIMHA.
B3anMHoe BiMsHME TPYIIT aTOMOB B MOJIeKyJie aHmIMHA. OCOOEHHOCTH XMMHUYECKUX
CBOHMCTB aHmwiIMHA. KadecTBeHHble peakinuu Ha aHuiIuH. CrocoObl TOJNYYEHHS U
MpUMEHEHUE anu(paTudeckux aMruHoOB. [lonyueHre aHuaMHa U3 HUTPOOEH301a.

Amunokuciiotel. HomeHnknarypa u uzomepus. OTOEnbHbIE NPEACTABUTENIN O-
AMHUHOKHCJIOT: TJIMIMH, aJlaHuH. DU3NUeCKre CBOMCTBA AMUHOKHUCIIOT. XUMUYECKUE
CBOMCTBa aMHHOKHCIIOT KaK aM(OTEpPHBIX OPraHUYECKUX COCAUHEHUN, PEeaKIus
MOJIMKOHJIEHCAlluK, OoOpa3oBaHME TMENTUIHON CBsi3W. buonmornueckoe 3HauUeHUE
aMUHOKUCTOT. CUHTE3 U THIPOJIN3 MENTHIOB.

benkun kak mnpupoaHsie mnosumMepbl. [lepBuuHas, BTOpUYHAs W TpETUYHAs
CTpyKTypa OenkoB. XHWMHYECKHE CBOWCTBA OCJIKOB: THUAPOIH3, IEHATypaIus,
KaueCTBCHHBIC PEAKIIUU Ha OCIIKH.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHsS BEIIECTB W HX MPEBpalllCHUN:
pacTBopeHHe O€NKOB B BOJE, JAeHaTypauusi O€JIKOB IpU HarpeBaHUH, IBETHHIE
peakuuu Ha  O€JIKM, pEIIeHHE OKCIEPUMEHTANbHBIX 3aJad [0  Temam
«A30TcoaepKaliie opraHuyecKue coeAuHeHus» u «Pacno3HaBaHue OpPraHUYECKUX
COCIUHEHUI».

BricokoMoJIeKy IS pHbIE COeINHEHMS.

OCHOBHbBIE MOHSTUS XHWMHH BBICOKOMOJIEKYJISIPHBIX COECIMHEHUN: MOHOMED,
NOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb IMOJUMEpPU3ALUU, CPEAHSSA MOJIEKYJIIpHAs



Macca. OCHOBHBIE METOIBl CHHTE3a BBICOKOMOJIEKYISPHBIX COCOUHECHHM —
NOJIMMEPU3ALMS U TTOJIMKOHACHCALIHS.

[Tonumepuble  Marepuansl. Ilmactmaccesl  (MONMMATWIIEH, TOJIUIPOIUIEH,
MOJIMBUHWIXJIOPU,  TOJMCTUPOJ,  IMOJUMETUIMETAKpUiaT,  IOJUKApOOHATHI,
noJiMdTUIeHTepedTanar). Y Tuiusaius 1 nepepadoTka miacTuka.

DnacToMepbl: HATYpalbHBIM KaydyK, CHHTETUYECKHE KayuyyKu (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBL. Pe3nHa.

BosnokHa: HaTypanbHbIe (XJOMNOK, IIEPCTh, MIENK), HCKYCCTBEHHBIE (BHUCKO3a,
alleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KalpOH U JIaBCaH).

[Tonumepsl cnenuaibHOTO HazHaueHUs (Te(dIIOH, KEeBJap, JIEKTPONPOBOASIINE
HOJIUMEPBI, OMopaziaraeMple MOJIUMEpPHI).

DOKCIeprUMEHTAIIbHBIE METO/Abl HW3YYEHHUs BEIIECTB M UX MPEBpPALCHUN:
O3HaKOMJIEHHE ¢ oOpa3laMH NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
Kay4yKOB, pEIICHHE JOKCIEPUMEHTAIBHBIX 3amad 1o Teme «Pacro3HaBaHue
IUIACTMACC ¥ BOJIOKOHY.

PacuérHble 3anaun.

Haxoxnenue wmosekyasipHOod (OpMyJIbl OpPraHUYECKOTO COEOUHEHUs IO
MacCCOBBIM JIOJISIM 3JIEMEHTOB, BXO/SIIUX B €0 COCTaB, HAXO0XKJIEHUE MOJIEKYJISIPHOM
(opMyJIbl OPraHMYECKOTr0 COEAMHEHUs MO0 Macce (00bEMY) MPOAYKTOB CrOpaHus, MO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEaKIMHU W/WIA HCXOJIHBIX
BELIECTB, YCTAaHOBJIEHHE CTPYKTYpPHOU (HOpMYyJbl OPraHMYECKOro BEIIECTBA Ha
OCHOBE €ro XMMHUYECKHUX CBOWMCTB WJIM CHOCOOOB IMOJYYEHUs, ONPEACICHHE 0JIU
BBIX0JIa IPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3MOYKHOTO.

MexnpeaMeTHbIe€ CBS3H.

Peanuzanust MexXnpeaAMETHBIX CBS3EH MTPU U3YYEHUH OpraHuYecKo XuMuu B 10
KJIACCE OCYILIECTBIISIETCSl YEPE3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAY4YHBIX
NOHATUH, TaK W TOHATUN, NPUHATHIX B OTIEIBHBIX MPEAMETaX €CTeCTBEHHO-
Hay4HOI'O LUKIIA.

OO1iue ecTeCTBEHHO-HAyYHBIE MOHSTHUS: SBJIEHUE, Hay4YHBIA (DakT, rumoresa,
TEOpHUsl, 3aKOH, aHajlu3, CHUHTE3, Kilaccupukauus, HaOIOIEHUEe, HU3MEpEHHeE,
AKCIIEPUMEHT, MOJIEJb, MOJICJINPOBAHUE.

®duzuka: Marepusi, aToM, DOJEKTPOH, TMPOTOH, HEUTPOH, MOJEKYIa,
HHEPreTUUECKU ypOBEHb, BEIIECTBO, TelO, OO0BEM, arperaTHoe COCTOSTHHE
BEIIECTBA, (PU3NUECKHE BETUUNHBI, €IUHUIIBI U3MEPEHHsI, CKOPOCTh, SHEPT U, Macca.

buonorusa: kierka, opraHusM, JKocucTema, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(MHBIA M TeTepOTpO(PHBIM TUI TUTaHUS, OpOKEHUE,
doToCcHUHTE3, JbIXaHHUE, OCJKH, YIJIEBOJbI, JKUPbI, HYKICHUHOBBIE KHCIIOTHI,
(epMEeHTHI.



FCOI‘pa(I)I/IH: ITOJIC3HBIC NCKOIIACMBIC, TOIIJIMBO.
TexHonorus: IMAIICBLIC IIPOAYKTHI, OCHOBBI PAIIMOHAJIIBHOT'O ITMTAHUA, MOIOIINC
cpeacrBa, Marcpuaibl U3 HCKYCCTBCHHBIX U CHHTCTUYCCKUX BOJIOKOH.

11 KIIACC

[IpeameTHbIe pe3yabTaThl OCBOCHUS Kypca «O01as 1 HeopraHudecKas XuMHUsH)
OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh  NPEACTABICHUM: O  XUMHUYECKONM  COCTaBJISIIOIIEH
€CTECTBEHHO-HAYYHOU KapTUHBI MHUPA, POJIA XMMUU B MO3HAHUU SIBJICHUN TIPUPO/IBI,
B (QopMHpOBaHUM MBIIUICHUS W KYJIbTYphl JIMYHOCTH, €€ (YHKIHOHAIBLHOU
IPaMOTHOCTH, HEOOXOAMMOW JI PEIICHUs] MPAKTUYECKUX 3a7a4 U IKOJIOTUYECKH
000CHOBAaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U MPUPOTHOM cpeie;

BJIQJICHUE  CHUCTEMOM  XMMHYECKMX  3HAaHMM,  KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralONIUe TOHATHA (XUMHYCCKHHA 3JIEMEHT, aTtoMm, u3oTom, S-, p-, d-
AJIEKTPOHHBIE OpPOUTAIIM aTOMOB, HOH, MOJIEKYJa, MOJb, MOJIPHBIM 00BEM,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATEILHOCTh, CTEIEHb OKHUCJIEHUS, XUMHUYECKas CBS3b
(KoBaJIeHTHasi, NOHHAsl, METaJUIMYeCcKasi, BOAOPOAHAs), KPUCTAININUECKAs PEIIETKA,
TUNBl ~ XUMHUYECKUX  pEaKlMi, pacTBOp,  DJIEKTPOJIUTHI,  HEDJICKTPOJIUTHI,
ANEKTPOJIUTUYECKAST  JUCCOIMAIMs, OKHCIHUTENb, BOCCTAaHOBUTEIb, CKOPOCTbH
XUMUYECKON peakiny, XUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJICKTPOJIUTUYECKON AUCCOIMAIU, nepuoandeckuii 3akon 1. Y. MenneneeBa, 3akoH
COXpPAaHEHHUSI MacCChl BEIIECTB, 3aKOH COXPAHEHUS W TPEBpallCHUsS SHEPrUU MpU
XUMUYECKUX  PEAKIHUSIX), 3aKOHOMEPHOCTH, CHMBOJIMUYECKUN SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JEKallde B OCHOBE MOHUMAHUS NPUYUHHOCTH U
CUCTEMHOCTH XUMHUYECKUX SIBJICHHM, (HaKTOJOTUYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, TOJYYCHUH M OE€30MacHOM HCMOJIB30BAHUM BAXXHEHIITNX HEOPTaHHMYECKUX
BEILIECTB B OBITY U MPAKTUUECKON JEATCILHOCTH YEJIOBEKa,;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISBIATh XapaKTEpPHbIC MPU3HAKK TIOHSATHUH,
YCTaHABJIMBATh UX B3aUMOCBS3b, HCIOJb30BATh COOTBETCTBYIOIIUE MOHATHUS TPU
ONMCAaHUH HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHU;

c(hOPMHUPOBAHHOCTh YMEHHM HCIOIb30BaTh XUMHUYECKYIO CHUMBOJUKY IS
coctaBieHuss  GOpMyd  BEHIECTB W ypPaBHEHUH  XMMHYECKUX  pEaKIHid,
cucrematudeckyro HomeHkinatypy (IUPAC) u TpuBHalibHBbIE Ha3BaHUS OTJIEJIBbHBIX
HEOpPraHWYEeCKUX BelecTB (yrapHblid ra3, YIJIEKUCIbIA ra3, aMMHaK, Traii€Has
W3BECTh, HETAIIEHAS] U3BECTh, TUTHhEBAs COAA, MUPUT U IPYTHE);

c(hOpPMHUPOBAHHOCTh YMEHUHN OMPENENATh BAJIEHTHOCTh U CTENEHb OKHUCIEHUS
XUMHYECKUX DJIEMEHTOB B COCIMHEHUSX PA3JIMYHOrO COCTaBa, BUJ XUMHUYECKOMN



CBs3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKasi, BOJOPOJHAsI) B COCAUHEHUSX, THUII
KPUCTAJUIMYECKOW PEMIETKH KOHKPETHOTO BellecTBa (aTOMHasi, MOJEKYyJspHas,
MOHHAs, METaJUIMYeCcKasi), XapakTep Cpeabl B BOJHBIX PACTBOPAX HEOPTraHUYECKUX
COCIUHCHMH;

c(hOpMHPOBAHHOCTH YMEHHUM YCTaHaBIINBAaTh MPUHA/JIEKHOCTh
HEOPTraHWYECKUX BEUIECTB [0 HX COCTaBYy K ONpPeNeNEHHOMY Kiaccy/TpyIie
COEIMHEHHI (TIPOCThIE BEIIECTBA — METAJUIBI M HEMETAJUIbl, OKCHUJbI, OCHOBAHMS,
KHUCIIOTHI, aM(pOTEpHBIE TUAPOKCUABI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUHN PaCKpPbIBATh CMBICI MIEpHOMUecKoro 3akoHa /[, .
MenzeneeBa U JEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
IPOTHOCTHYECKYIO (QDYHKIIUY;

c(hOPMHUPOBAHHOCTh YMEHUHN XapaKTEPHU30BaTh AIEKTPOHHOE CTPOCHHUE ATOMOB
XUMHAYECKUX dJeMEeHTOB 1—4 mnepunonoB llepmonnueckoi CUCTEMBI XHMHYECKHX
anementoB JI. WM. MeHneneeBa, WUCHONB3ys MOHSTUS «S-, P-, d-dIEKTpOHHBIC
OpOUTANN», «IHEPreTUUYECKHE YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHUS
CBOMCTB XMMHYECKHX 3JIEMEHTOB M HX COCIMHEHMH IO MEpHoAaM M TIpyIIaM
Ilepnoamueckoi cucteMbl XUMUYECKHUX d1eMeHTOB [[. . MeHnneneena;

cOPMUPOBAHHOCTh ~ YMEHUM  XapakTepu3oBaTh  (OMHUCHIBATH)  OOIIKE
XUMUYECKME  CBOMCTBA  HEOPraHMYECKUX  BELIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYIIECTBOBAHUE T'€HETUYECKOW CBA3M MEXKIAYy HEOPraHUu4eCKUMU
BELIECTBAMHU C MTOMOILIbIO YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEaKLUii;

c(OPMHUPOBAHHOCTh YMEHUS KJIACCU(DUIMPOBATh XUMUYECKHUE PEAKIHMH [0
pa3IMYHBIM MpU3HAKaM (YUCIYy M COCTaBy pEarupyrolux BEUIECTB, TEMJIOBOMY
3 deKkTy peaknuur, U3MEHEHUIO CTEIEeHEH OKHCICHHUS D3JIEMEHTOB, OOPaTHMOCTH
pEeaKlMK, yYaCTHIO KaTaau3aropa);

c(hOPMUPOBAHHOCTh YMEHHMI COCTaBISATh YpPABHEHUS PEAKIMI pa3InYHbIX
TUIIOB, TOJIHBIE U COKpalIEHHbIC YPAaBHEHHUS PEaKIUi MOHHOTO OOMEHa, YYUThIBas
YCIJIOBHSI, IPY KOTOPBIX 3TH PEAKLUU UAYT 1O KOHIIA;

cOPMUPOBAHHOCTh ~YMEHMH TPOBOAUTH  pPEaKIMH, MOATBEPKAAIOIINE
KAUECTBEHHBII COCTaB pAa3JIMYHBIX HEOPraHWYECKHX BEIIECTB, paclO3HaBATh
OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIOLIME B BOJHBIX PAaCTBOpax HEOPraHUYECKUX
BEILIECTB;

cOpPMUPOBAHHOCTh ~ YMEHUM  pacKpbIBaTh  CYIIHOCTb  OKHCIIUTEIIbHO-
BOCCTAaHOBUTENbHBIX PEAKIMA MOCPEICTBOM COCTaBIECHUS AJIEKTPOHHOro OanaHca
3TUX PEaAKLUM;

c(hOPMHUPOBAHHOCTh YMEHUU OOBSCHATH 3aBUCUMOCTh CKOPOCTH XWMHUYECKOU
pPEaKIMK OT Pa3IMYHBIX (PAKTOPOB; XapaAKTEP CMEIICHUS XMMUYECKOTO PaBHOBECHUS B
3aBUCHMOCTH OT BHeNIHero Bo3aeicTeus (nmpuniui Jle [larense);



c(OPMHUPOBAHHOCTh YMEHHUH  XapaKTepU30BaThb XUMUYECKHE IPOIIECCHI,
JeKallie B OCHOBE MPOMBINIJICHHOTO TMOJMYYEHUsI CEpHOM KHUCIOTHI, aMMHUaKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUN 00 OOMMX HAYYHBIX NPUHIUNAX U
AKOJIOTMYECKUX MPOOJIEeMaX XUMHUUYECKOTO TPOU3BO/ICTBA;

c(hOPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCICHUS C HCIOJIb30BAHUEM
MOHSTHUS «MaccoBas J0JIsl BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOIICHHUM Ta30B MpU
XUMUYECKUX PEAKIUAX, MACChl BEIIECTBA WM 00BEMa Ta30B IO HM3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WJIH 00BEMY OJIHOTO M3 YYaCTBYIOUIUX B PEAKIUU
BEIIIECTB, TEIUIOBOro 3(dekTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacCChl
BEILIECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHM COOJIIONATHh IMPaBWIa TOJIb30BAHUS XUMHUYECKOU
MocyiIol M Ja0OpaTOpHBIM O00OpPYJAOBAaHHWEM, a TakKe IMpaBWiia OOpalleHUs C
BEIIECTBAMH B COOTBETCTBHUU C HHCTPYKIIUSIMH 10 BBINOJHEHHUIO J1A0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMUPOBAHHOCTh YMEHUW IUIAHUPOBATh M  BBIMOJHATH XUMUYECKUN
AKCIIEPUMEHT (pa3joKeHUEe MEPOKCHAa BOJOpOAa B MPUCYTCTBUU KaTalu3aTtopa,
OTpe/IeJICHUE CPebl PACTBOPOB BEIIECTB C MOMOIIBIO0 YHUBEPCAIHHOTO UHANKATOPA,
BIUSHUE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTh XHUMHUUYECKOW peakiuu, pPEeaKiuu
MOHHOTO OOMEHA, KadyeCTBEHHBIC pEeaKIMu Ha cyiabdaT-, KapOOHAT- U XJIOPHU-
AHWOHBI, HA KAaTHOH aMMOHHS, pEUIEHUE HKCIIEPUMEHTAIBHBIX 3a/ad MO TeMaM
«Metamb» u «HeMeTanab») B COOTBETCTBUU C MPABUIAMU TEXHUKH OE30MaCHOCTH
npu oOpaleHur C BEIIECTBAMU U JTA0OPATOPHBIM OOOPYJOBAHHUEM, MPEICTABIISIThH
pe3yabTaThl XMMHUYECKOrO OKCIEepUMEHTa B  (opMe 3amucu  ypaBHEHUU
COOTBETCTBYIOIIMX peaknuii u (QopmMynupoBaTh BBIBOJBI Ha OCHOBE ATHX
pEe3yJIbTaToB;

c(hOpPMHUPOBAHHOCTh YMEHUH KPUTHUUYECKH aHAJIM3UPOBATh XUMUUYECKYIO
uHpopManMio, TIOIy4YaeMyl U3 pa3HbIX MCTOYHUKOB (CpEeACTBA MacCOBOM
KOMMYHUKaIH, IHTepHeT U ApyTux);

c(hopMHUPOBAHHOCTH YMEHUM coboaaTh npaBuia 9KOJIOTHYECKHU
I[EJIECO00PA3HOTO TIOBEACHUS B OBITY W TPYJOBOM JIEATENBHOCTH B IEJSX
COXpPAHEHHSI CBOEr0 3JIOPOBbS W OKpYXKArOUIEW NPUPOJHON Cpeibl, OCO3HABATh
OTIaCHOCTBH BO3JICHCTBUSI HA JKUBBIE OPraHU3MBI ONpPEAEIEHHBIX BEIIECTB, MOHUMAs
cmpicn mokazatens [IJIK, moscHIT, Ha mnpuMepax CHocoObl YMEHBIIEHUS U
MPENOTBPAIIECHUS UX BPEHOTO BO3JACHCTBUS HA OPraHM3M YEJIOBEKa;

IUIsE OOy4YaroIIMXCAd C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 370pPOBbS: YMEHHUE
OPUMEHSATh 3HAHUS OO0 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUSl BEIIECTB WU
XUMUYECKUX SIBJICHU;



JUISL  CJeTlbIX W CHa0OBUASIIUX OOYyYalOlUXCS: YMEHUE HCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHud JI. bpaiins nns 3anmucu XMMUYECKUX

dbopmy.



INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMEI 110 XMW
HA YTI'JIYBJIIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHINA

JIMYHOCTHBIE PE3YJIbTATDBI

B cooTBeTcTBUM € CHCTEMHO-IESITEIBHOCTHBIM TOIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOCHHS TMpeamMeTa «XHUMHsD» Ha YPOBHE CPEIHEro
oOmero oOpa3oBaHMS  BBIICIECHBI  CICAYIOIIUE COCTABIISIIONIME: OCO3HAHUE
OOyJaroIMMUCS  POCCUUCKOM  TpakIaHCKOW  HUJECHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSTEIHPHOCTH M CaMOOMPEIEICHUIO; HAIMYNEe MOTHBALUU K
0Oy4eHHIO; TOTOBHOCTh U CIIOCOOHOCTh OOyYaromuxcsi PyKOBOICTBOBATHCA
OPUHATBIMA B OOIECTBE TMpaBWJIaMd W HOPMaMu TOBEJACHUS; HaJIU4YUe
IPaBOCO3HAHMS, PKOJOTUYECKON KYJIBTYpPhl; CIOCOOHOCTh CTaBUTh LIETH U CTPOUTH
KU3HCHHBIC TIIaHbI.

JIM9HOCTHBIE  pE3yJbTaThl OCBOCHHS TpPeIMeTa «XHUMHS»  OTPAKAIOT
c(OPMHPOBAHHOCTh OTIBITA ITO3HABATCIIBHOW W TMPAKTUYECKOH JCATEIHHOCTU
oOy4Jaronuxcs B mpoIecce peainsaiiui 00pa3oBaTeIbHOM JeITeTbHOCTH.

JIndHOCTHBIE  pE3yJbTaThl OCBOCHHS TpeaMeTra «XUMHUS»  OTPAKAIOT
c(hOPMHPOBAHHOCTh OTBITA ITO3HABATEIPHOW W TPAKTHYECKOW JEATEIbHOCTH
oOyyaromuxcsi B Mpoliecce peanu3aluu o0pa3oBaTeIbHON NESTEILHOCTH, B TOM
YHCJIe B YACTH:

1) rpaaaHCcKOro BOCIMTAHUSA .

OCO3HaHUSI O0YYarOIIUMHUCA CBOUX KOHCTUTYIIMOHHBIX TPaB M OOS3aHHOCTEH,
YBaXEHUS K 3aKOHY M IPABOIOPSIIKY;

MPEACTABICHUS O COIMAJIBHBIX HOPMax U TpaBWIaX MEKIUIHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITEIBHOCTH MPH CO3/IaHUU YIEOHBIX
IIPOCKTOB, PEIICHUN Y4EOHBIX W MMO3HABATEIBbHBIX 3a7a4, BHITOJIHCHHH XUMHUYECKHX
AKCIICPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh W TPUHUMATh MOTHBBI, HAMEPCHHWsS, JIOTHUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUCOHOU AEATEIHHOCTH;

2) NaTPHOTUYECKOT0 BOCTIUTAHUS:

IICHHOCTHOTO OTHOIICHHWSI K HWCTOPUYSCKOMY | HAYYHOMY HACIICIUIO
OTEUECTBEHHOU XUMUMU;

YBaXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUU M TMPAKTHIECKOTO
MPWIOKEHUSI XWMHH, OCO3HAHHS TOTO, YTO JaHHBIE HAyKW €CTh pe3yibTaT
JUTMTENIHHBIX ~ HAONIONCHHWM,  KPOTMOTIMBBIX  IKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;



MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHU U MOCIEAYIONIEM aHAIM3e
uH(pOpMAIH O NIEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMHUH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHWSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYyallMH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSIMHU, U
OPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IICHHOCTH,

TOTOBHOCTH OIICHHBATh CBOE IIOBEJCHHWE M TOCTYNKA CBOUX TOBApHUIICH C
MO3UIIUA HPABCTBEHHBIX M IMPABOBBIX HOPM M C YYETOM OCO3HAHMS ITOCIIEICTBHMA
MOCTYIIKOB;

4) gpopmMupoBaHus KyJbTYPbI 310POBbS:

MOHMMAaHUsl IIEHHOCTEM 370poBOro MW  Oe3omacHoro oOpasza  KU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOIO OTHOILIEHUS K COOCTBEHHOMY (U3HMYECKOMY H
ICUXUYECKOMY 3/I0POBBIO;

coOro/IeHUs TpaBuil 0€30MacHOr0 OOpalleHuss C BEIIeCTBAMH B  OBITY,
MOBCEHEBHOM JKU3HU, B TPYAOBOM JEATEIBHOCTH;

MOHUMAaHUS IICHHOCTH TPaBUJ  WHAWUBUAYATBHOTO W  KOJIJICKTHBHOTO
0€30MMacHOTO MOBEJICHUS B CUTYAIIUIX, YTPOKAIOIINX 37J0POBBIO U JKU3HH JIIOJICH;

OCO3HaHUS TOCTEACTBUN M HENPUATHS BPEAHBIX MPUBBIYEK (YMOTpeOIeHus
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIMTAHMS:

KOMMYHHUKATHBHOMN KOMITETEHTHOCTH B y4eOHO-UCCIIeI0BATENbCKON
JeATETHLHOCTH, OOIIECTBEHHO TOJIC3HOM, TBOPUYECKOW M IPYTUX BUAAX JACATEIHHOCTH;

YCTAaHOBKM HAa aKTUBHOE YYaCTHE B PEIICHUU MPAKTUUYECKUX 3a71ay COIUATBHON
HAIPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEepeca K MPaKTUYECKOMY H3YYCHUIO MPOQPECCH pa3IuvIHOTO Poja, B TOM
YHCJIC Ha OCHOBE MPUMEHCHHMS TIPESIMETHBIX 3HAaHUH 110 XUMUH;

YBaXXEHUS K TPYIY, JIFOISIM TpyAa U pe3yibTaTaM TPYIAOBOU EATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUAYaJIbHOW  TPacKTOPUU
oOpasoBanusi, Oyaymieit mnpodeccun U peanu3alid COOCTBEHHBIX KHU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB, CIIOCOOHOCTEHW K XMMHH, MHTEPECOB U
noTpeOHOCTEM 00IIIeCTBa;

6) 7K0JI0rMYeCKOTr0 BOCIIUTAHUS

AKOJIOTUYECKU IIE€JIECO00Pa3HOTO OTHONIICHHS K TPHUPOAE KaK HCTOYHHUKY
CYILIECTBOBAHUS KM3HU Ha 3eMIIE;

NOHUMAaHUSl TJIOOAJIBHOIO XapakTepa 3KOJIOTMYECKHX MpoOJjeM, BIUSHUSA
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEeibl;



OCO3HaHUSI HEOOXOJUMOCTH MCITIOIb30BAHUS JTOCTHXKEHUM XUMUU JIJISl peleHUs
BOITPOCOB PAILIMOHAIBHOTO MTPUPOIONIOIB30BAHUS;

AKTUBHOI'O HEIPUATHS JECUCTBUM, IPUHOCAIINX BPE OKPYKAIOWIEW ITPUPOIHON
cpele, YMEHHUsSI MPOTHO3UPOBATh HEOIArONPHUATHBIE SKOJOTHMYECKUE MOCIECTBUS
NpEeANPUHUMAEMBIX JEHCTBUI U IPEAOTBPAILATH HX;

HaJW4usl Pa3BUTOTO 3KOJOTMYECKOTO MBIILICHHUS, SKOJIOTMYECKON KYJIbTYPBHI,
ONBITA JACATEIBHOCTH IKOJOTMYECKON HAIIPABICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS
VMU B TIO3HABATEIbHOM, KOMMYHUKATUBHON U COIMAJILHOM MPaKTUKE, CIIOCOOHOCTH
Y YMEHUSI aKTUBHO MPOTHUBOCTOATH UACOJIOTHH XeMO(PoOUH;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 00IIECTBEHHON MIPAKTUKH;

MOHMMAaHUSl CHEeUU(PUKHM XUMHM KaK HayKd, OCO3HaHus €€ pojid B
(GbOpMHUpPOBAHMK PAIMOHATIHLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUHM LEJIOCTHOIO
Ipe/CcTaBlieHus 00 OKpY)KarolleM MHpPE Kak O €IMHCTBE MPUPOJLI U YEJIOBEKa, B
MO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MPoOJIeM COXpaHEHUs
MIPUPOJHOTO PABHOBECHS;

yOeKAEHHOCTH B 0COOO0M 3HAUMMOCTH XUMUU I COBPEMEHHOW ITUBUIIU3AIIUHN:
B €€ I'yMaHUCTHUYECKON HANpaBIEHHOCTH W Ba)XHOW POJIM B CO3JaHMHM HOBOM 0a3bl
MaTepPUAIBHON KYJIbTYpPbI, B PEIICHUH TJIOOAIBHBIX MTPOOJIEM YCTOMUYHUBOTO Pa3BUTHS
YEJIOBEUECTBA — CBIPHEBOM, JHEPreTUYECKOW, TIHIIEBOM M  3KOJOTHYECKOU
0€30IacHOCTH, B PA3BUTUU MEAUIMHBI, 00ECTICYEHNN YCIOBUN YCIEIIHOTO TPyJa U
AKOJIOTUYECKH KOM(MOPTHOM KU3HU KaXAO0TO YIeHa O0IIECTBa;

€CTECTBEHHO-HAYYHOM TPAaMOTHOCTU: IIOHMMaHHS  CYLIIHOCTH  METOJOB
MO3HAHUA, HMCIOJB3YeMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIIOIh30BaTh
MoJTydyaeMble 3HAHUS JJI1 aHAU3a U OOBSICHEHUS SIBICHUM OKPYXKAIOIIEro MHpa U
MPOUCXOJAIIMX B HEM M3MEHEHUH, YMEHHUS JieJlaTh 0OOCHOBAHHBIC 3aKJIIOUCHUS HA
OCHOBE Hay4YHBIX (DAKTOB M MMEIOIIUXCS JAHHBIX C IEII0 TOTYyUYECHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH  CaMOCTOSATENLHO HCIIOJIb30BAaTh XUMUYECKUE 3HAHUSA IS
penieHus mpooJieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

WHTEpECa K MO3HAHUIO, UCCIIEIOBATEIBLCKON AEATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HEMPEpPHIBHOMY  OOpa3OBaHHWIO U
caM0o00pa30BaHUI0, K aKTHBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 1O XHUMHH B
COOTBETCTBHUHM C KU3HEHHBIMH MOTPEOHOCTAMH;

UHTEpeca K OCOOCHHOCTAM TpyJa B pa3iMuHbIX chepax mnpodeccuoHanbHOU
NEATEIIBHOCTH.



METAINIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOrpaMMbl MO XMMHUHM Ha YpPOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HAYNMBbIE TUIS (dopMupoBaHus MUPOBO33pPEHUSA oOyuarommxcs
MEXIMCUUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOLICHAYYHbIE IOHATHUS, OTpakKarollue
[EJIOCTHOCTh HAyYHOM KapTHMHBI MHpa U CHeHu(pUKy METOJ0B TO3HAHMS,
HCIIOJIb3YEMBIX B E€CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPrus, SIBJICHUE,
IPOLECC, CUCTEMA, Hay4YHBIH (pakT, MPUHIMI, TMIIOTE3d, 3aKOHOMEPHOCTh, 3aKOH,
TEopus, UCCIeI0BaHUE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCaJbHble Y4YeOHblE JeHCTBUS (IO3HABATEIbHbIE, KOMMYHUKATHBHBIC,
pEryJsTUBHBIE), oOecnieunBaromue GopMupoBaHue (HYHKIIMOHAIBHOW rPaMOTHOCTH
Y COLIMAJIBHON KOMITETEHLIMH 00YYarOInXCsl;

CHOCOOHOCTh 00YYaIOLIUXCSl UCIOIb30BaTh OCBOEHHBIE MEKIUCIUILIMHAPHBIE,
MHUpPOBO33pEHUYECKHE 3HAaHWA W  YHUBEpCaJbHble  y4yeOHble  JCHCTBUS B
ITI03HABATEJIbHOW U COLUAIIBHOW MPAKTHUKE.

MeranpeaMeTHble pe3ynbTaTbl  OTPAKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  [O3HABaTEIbHBIMH,  KOMMYHUKATHUBHBIMHU M PETYISTUBHBIMU
NEUCTBUSAMU.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUS

1) 6a30Bble JIOrHYeCKHE TeHCTBHSA:

CaMOCTOSITEIIBHO dbopmyIMpoBaTh | aKTyaJM3UpPOBaTh npobiiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTNpEeNeNaTh I1EIu JEATENbHOCTH, 3ajaBas TapaMeTpbl M KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTaThl ACATEILHOCTH C TOCTABJICHHBIMHU 1IEJISIMU;

KCMOJIb30BaTh MPU OCBOCHUM 3HAHWM NPUEMBI JIOTUYECKOTO MBIILICHUS:
BBIJIC/ISITh XapaKTepHbIC TMPU3HAKU TOHSATUM M YCTaHABIMBAaTh UX B3aWMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIIUE TOHATHS ISl OOBSICHEHUSI OTHEJIbHBIX (DAKTOB U
SIBJICHUI;

BBIOMpPATh OCHOBAHMS U KPUTEPHUH JIJIs KIaCCHU(PUKAIIMU BEIISCTB M XUMHUUYSCKUX
pEeaKLunii;

YCTAaHABJIMBATh  MPUYUHHO-CICICTBEHHBIE CBSI3M  MEXKIY  M3Y4Ya€MbIMH
SIBJIICHUSIMU;

CTPOUThL JIOTMYECKHE pacCykaeHus (MHIYKTUBHBIC, JI€IYKTUBHBIE, TIO
AQHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B PaCCMATPUBAEMBIX
SIBJICHHSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,



OPUMEHSTh B MPOIIECCe MO3HAHUSI UCIOJIb3yeMble B XMMHUU CHMBOJIMYECKUE
(3HaKOBBIC) MOJIENH, NMPEOOPA30BBIBATh MOJICIbHBIC MPEICTABICHUS — XUMHUYECKUI
3HaK (CUMBOJ) 3JI€MEHTa, XUMHUecKas popmysa, ypaBHEHHE XUMUYECKON peakluu —
MpPU PEIICHUH YYCOHBIX TO03HABATENBHBIX M MPAKTHYECCKUX 3a7ad4, MPUMEHATH
Ha3BaHHbIE MOJEJIbHBIC TPEJICTABICHUS JUIsl BBISIBICHHS XapaKTEPHBIX MPHU3HAKOB
U3Yy4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIHIA.

2) 6a3oBble MccCIeA0BaTEILCKHE AeiiCTBUS:

BJIa/IETh OCHOBAMHM METOJIOB HAyYHOTO TO3HAHUS BEIIECTB M XHUMHUYECKHUX
pEeaKInii;

dbopMyIHpOBaTH MEJIM U 33]]a4H UCCIIEIOBAHUS, UCTIOIb30BaTh MOCTABICHHBIE U
CaMOCTOSTENbHO C(HOPMYIMPOBAHHBIE BOMIPOCH B KAY€CTBE MHCTPYMEHTA MO3HAHUS
M OCHOBBI Jnsi (OpPMHUPOBAHHSI THUIOTE3Bl IO TPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMH CAaMOCTOATEIBLHOTO TUIAHUPOBAaHUS W  TPOBEIICHUSA
YUYEHUYECKUX SKCIIEPUMEHTOB, COBEPILEHCTBOBaTh YMEHHs HAOMIOAATh 3a XOIO0M
npolecca, CaMOCTOSTENbHO NPOrHO3UPOBATh €ro pe3ysbTaT, (OpMYyJIUpOBATH
00001IeHNsT U BBIBOJIBI OTHOCUTENIBHO TOCTOBEPHOCTH PE3YIbTaTOB MCCIIEIOBAHMS,
COCTaBJIATH 0OOCHOBAHHBIN OTYET O MPOJEIaHHOMN paboTe;

npuoOpeTaTh  OMBIT YUYCHUYECKOW  HCCIEOBATENbCKOM M TPOEKTHOU
JESITeIbHOCTH, MPOSIBISITH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB pEIICHUS MPaKTUYECKUX 3a7ad, NPUMEHEHHUIO pa3IUYHBIX METO/I0B
MO3HAHUS.

3) pabora ¢ uHpopmaumeii:

OPUEHTHUPOBAThCS B  PA3MYHBIX MCTOYHMKAaX wuHPOpManuu (Hay4dHO-
MOMyJIsipHAs JIUTEpATypa XUMUYECKOTO COIEPKAHUsI, CITPABOYHbIE TTIOCOOUS, PECYPChI
WNurepHera), aHanmu3upoBarb MHGOPMALMIO  Pa3IMYHBIX BHAOB U (opMm
NPECTABICHUS, KpUTHUECKH OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTE;

dbopMynHpOBaTh 3amPOCHl U TPHUMEHSTh PA3IUYHBIC METOJAbl MPHU TIOWCKE U
orbope wHpOpMAIMKM, HEOOXOAUMOW IS  BBIMOJTHEHWS  y4eOHBIX  3adad
OIPEACIEHHOTO THUIIA;

NpHOOpETaTh OMBIT HCIOJB30BaHUS HH(OOPMAITMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHIA U PA3IMYHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSTENIbHO  BBIOMpaTh  ONTUMAJIbHYIO  (OpMYy  TPEICTaBICHUS
uH(popManuu (cxemsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B Kau€CTBE CPEACTBA MpU paboTe ¢ XUMUUYECKOU
uHpopManMe: TPUMEHATh MEXNpeaAMeTHbIE ((u3nueckue M MaTeMaTUYeCKHue)
3HAKW U CUMBOJIBI, (hOpMYJIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;



HCIIOJIBb30BaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATIAAHOCTH.

KOMMyHHKaTHBHbIe YHUBEPCAJIBHBIEC y‘leﬁHble HeﬁCTBHHZ

3a1aBaTb BOIIPOCHI 110 CYIICCTBY O6CY)KI[3€MOI>1 TCMBI B XOA€ AHAJIoTra /U
AUCKYCCHUH, BBICKA3bIBATh UICH, (1)OpMy.TII/IpOBaTL CBOH IIPCIJIOKCHUA OTHOCUTCIIBHO
BBIITOJIHCHU A HpGI[J'IO)KCHHOﬁ 3aJa4n,

BBICTYIIaTh C TPE3CHTAUMEN pe3yJbTaTOB I03HABATEIBHOU JEATEIBHOCTH,
IOJIYYEHHBIX CaMOCTOSITEJIBHO WJIH COBMECTHO CO CBEPCTHUKAMM IIPH BBITOJITHEHUHU
XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOThl MO HMCCIEIOBAHHMIO CBOWCTB
M3Y4aeMbIX BEIIECTB, pealnu3alny yueOHOro nNpoekTa, u (OpMyIupoBaTh BHIBOJIBI IO
pe3ynbTaTam IMpPOBEAEHHBIX HMCCIECAOBAaHUN ITyTEM COIVIACOBAHMS IIO3HMIMI B XOJE
oOCyKIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryisiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUA:

CaMOCTOSITENIbHO IUJIAHUPOBaTh W OCYIIECTBIISITH CBOKO  TO3HABATEIILHYIO
NeATEIBHOCTh, Ompenelsas €€ IelMd W 3aJadd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJAMMOCTH KOPPEKTUPOBATH MpPEAJIaraéMblii  aqropuT™M JIEHUCTBUA  TIpH
BBITIOJIHEHUHA YYE€OHBIX U HCCIEIOBATENbCKUX 3a7ad, BbIOMpaTh Haunbosee
3¢ (PeKTUBHBIN C€MOCOO WX pelIeHUs ¢ Y4YETOM TIOJNYYEeHHs] HOBBIX 3HAHUUA O
BEIIECTBAX M XUMHUCCKUX PEAKIIHSIX;

OCYLIECTBJISATh CAMOKOHTPOJIb JESITEIIBHOCTH HAa OCHOBE CaMOaHalIh3a U
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbie pe3ynbTaThl OCBOCHUS MPOTPAMMBI MO XMMHHM Ha YIIIyOJIEHHOM
YpOBHE Ha YpOBHE CpPeIHETo 001Iero o0pa3oBaHus BKIIOYAIOT CTICTIU(PUICCKUAC TS
yuyeOHOro mpeaMera «XuUMUs» Hay4yHble 3HAHUS, YMEHHUS U CHOCOObI NEHCTBHI 1O
OCBOCHMIO, MHTEPHpPETAlUd U MPeoOpa3OBaHUIO 3HAHWM, BUABI JEATEIBHOCTH IO
MOJIYYEHUI0 HOBOIO 3HAHMS W TNPUMEHEHUIO 3HAHUW B Pa3IMYHBIX Yy4eOHBIX
CUTYallMsIX, & TAKXKE B PEAIbHBIX )KM3HEHHBIX CUTYalHUsX, CBSI3aHHBIX C XUMHUEH. B
[IporpamMme 1o XMMUU MIPEAMETHBIE PE3YIIBTATHI IPEICTABIICHBI 10 F0JIaM U3YUYEHUS.

10 KITACC
[IpeameTHbIE pE3yIbTATHl OCBOCHUS Kypca «Oprannyeckasi XUMHsD OTPaKaroT:



c(hOpPMHUPOBAHHOCTh MPEACTABICHUI: O MECTE€ W 3HAYEHUU OPTaHUYECKOU
XUMUU B CHUCTEME €CTECTBEHHBIX HayK U €€ POJu B 00ECIEeUEeHUH YCTOMYHUBOIO
pPa3BUTHS YEJIOBEUECTBA B PEIICHUHU MPOOJIEM 3KOJOTUYECKOW, IHEPTeTUUECKOU U
MUIEBOM OE30MaCHOCTH, B Pa3BUTHUM MEJUIIMHBI, CO3JaHWU HOBBIX MaTEpPHUAJIOB,
HOBBIX UCTOYHUKOB YHEPTUHU, B 00ECIICUCHUH PALIMOHATILHOTO TPUPOAOIIONH30BaHNUS,
B (GOpPMHpPOBAHMU MHUPOBO33PEHUSI M OOl KyJIbTYphl 4YEJIOBEKa, a TaKKe
HKOJIOTMYECKH 0OOCHOBAHHOIO OTHOLIEHUS K CBOEMY 3[0POBbIO M IPUPOJAHON CPEJIE;

BJIAJICHUE  CUCTEMOW  XMMHUYECKMX  3HAaHHMM,  KOTOpass  BKJIIOYAET:
OCHOBOIIOJIATAI0IINE TMOHATUS — XUMUYECKUH 3JIEMEHT, aTOM, SIAPO M AJIEKTPOHHAS
obojouka aroma, S-, P-, O-aroMHBIC OpOMTaIM, OCHOBHOE U BO30YKIEHHOEC
COCTOSIHUS ~aTOMa, THUOpUIM3aIMs aTOMHBIX OpOuWTaneil, WOH, MOJeKya,
BAJICHTHOCTh, AJIEKTPOOTPUIIATEIILHOCTh, CTENEHb OKHUCIICHHS, XUMHUUYECKas CBSA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA OOBEM, YIIIEpOAHBIA CKENET, (PYHKIMOHAIbHAS
rpynmna, paaudkall, CTPYKTYpHbie QopMynbl  (pa3BEPHYTHIE, COKpAaIIEHHBIE,
CKEJIETHBIC), HM30MEpHsl CTPYKTypHas U MPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAs), ©K30MEPBI, TOMOJIOTUYECKUH Psil, TOMOJIOTH, YIJIEBOJAOPOAbI, KUCIOPO-
U a30TCO/EpXkAIINEe OPraHMYECKUE COCIUMHEHHUS, MOHOMED, MOJUMEP, CTPYKTYpPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COETMHEHUS; TEOPUH, 3aKOHBI (IEPUOIUYECKUIA 3aKOH
. . MenneneeBa, Teopusi CTpOEHHUsI opraHuueckux BemiectB A. M. Bytieposa,
3aKOH COXPAHEHUsI MACChl BEUIECTB, 3aKOH COXPAaHEHUS U MPEBPAILIECHUS SHEPTUU TTPU
XUMUYECKUX  PEAKIHUSIX), 3aKOHOMEPHOCTH, CUMBOJUYECKHH SI3bIK  XHUMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JeXKallue B OCHOBE IOHUMAHUS TPUYUHHOCTU U
CUCTEMHOCTH XMMHUYECKHUX SIBJICHUN; MPEACTABICHUS O MEXaHM3MaX XUMUUYECKUX
peakuii, TepMOANHAMUYECKUX U KMHETUYECKNX 3aKOHOMEPHOCTAX UX MPOTEKAHMUS,
O B3aMMHOM BJIMSTHUM aTOMOB W TPYII aTOMOB B MOJEKyJax (MHIYKTUBHBIN U
Me3oMmepHbid A dexThl, opueHTanTsl | u |l pona); dakromoruueckue cBeICHUS O
CBOMCTBax, COCTaBe, IMOJIYYEHUH M OE30IaCHOM HCIOIb30BAHUU BaXKHEHIIMX
OpPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKON ACATEIHHOCTH YEJIOBEKA, OOIIUX
Hay4YHBbIX MPUHIMIAX XUMHUYECKOrO0 MPOM3BOACTBA (Ha MpUMEpEe MPOU3BOJICTBA
MeTaHoJIa, epepadoTku HePTH);

c(hOpPMHUPOBAHHOCTh YMEHUM: BBISBIATh XapaKTEpPHbIE MPU3HAKU TOHSATHUH,
yCTaHABJIMBAaTh WX B3aMMOCBS3b, HMCIOJIb30BaTh COOTBETCTBYIOLIWE MOHSATUS TPHU
ONMCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COETUHEHMUIA;

c(hOpMUPOBAHHOCTH YMEHHIA:

UCIOJIb30BaTh XMMHUYECKYI0 CUMBOJMKY JJII COCTaBJIEHUS MOJIEKYJSAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX) (GOPMYJT OpPraHMYECKHUX
BEIECTB;



COCTABJISITh YPAaBHEHMS] XMMHUYECKUX PEAKIUH W PaCKpbhIBATh WX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii MOCPEJICTBOM COCTAaBJICHUS
AJIIEKTPOHHOTO OanaHca »dTUX peaklUuid, peakiuii HOHHOTO oOOMeHa MyTEM
COCTABJICHHSI VX TTOJIHBIX M COKPAEHHBIX HOHHBIX YPABHCHHI;

U3TOTABIMBATh MOJEIIA MOJIEKYJI OPraHMYEeCKUX BEUIECTB JUIsl WILTIOCTPALIUU HX
XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpPMHUPOBAHHOCTh YMEHUH: YCTaHABIMBATH MPUHAICKHOCTh HW3YYCHHBIX
OPraHMYECKUX BEIIECTB IO UX COCTaBy M CTPOCHUIO K OMPEACIEHHOMY
KJIacCy/Tpynie COEIUHEHWHM, JaBaTh WM Ha3BaHMS 1O CHUCTEMaTHUYECKOM
Homenknatype (IlUPAC) u npuBoauTh TpUBUATIbHBIE Ha3BaHWS I OTACIIBHBIX
IpeICTaBUTENIe OPraHMYECKUX BEHIECTB (ITUIJICH, alleTHJICH, TOJYOJ, TIUIEPHH,
ATUJICHTJIMKOIb, (eHon, dopmaiblIerua, aueTalbIerul, aleToH, MypaBbUHAs
KHCIIOTa, YKCYCHasl KHCIIOTa, CTeapHUHOBas, OJCHHOBAs, MATbMUTHHOBAs KHUCIIOTHI,
[JIMIWH, aJlaHWH, MallbTo3a, (PYKTO3a, aHWUJIWH, JUBUHUJ, W3OIPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHe);

chOPMHUPOBAHHOCTh yYMEHHUSI ONPENENsITh BHUJ XUMHYECKOW CBSI3U B
OpTaHWUYECKUX COCAMHCHHUSAX (KOBaJieHTHass W WOHHAs CBSI3b, O- W T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUS TMPUMEHSITH TIOJIOKEHUS TEOPUH CTPOCHUS
opranuveckux BemiecTB A. M. bytnepoBa st 0ObSICHEHHs] 3aBUCUMOCTH CBOWCTB
BEIIECTB OT X COCTaBa U CTPOCHHS,

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, (hHU3HUECKUE
U XHMHYECKHE CBOWCTBA THIMYHBIX TMPEACTABUTEIICH Pa3IUYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, IUKJIOATKAHOB, AJIKEHOB, aJKaJWEHOB, AJIKUHOB,
apOMaTUYECKUX YTIEBOAOPOJIOB, CIUPTOB, aibICTUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX M CJOXKHBIX 3(PHUPOB, >XUPOB, HUTPOCOCAWMHCHUN M aMHHOB,
aMUHOKHCIIOT, OEJIKOB, yIJIeBOJOB (MOHO-, M- U TOJINCAXAPHUIOB), HILTIOCTPUPOBATH
TCHETHYECKYIO CBSI3b MEXKIAY HUMH YPaBHEHUSMU COOTBETCTBYIOIIUX XUMHUYECKUX
PEeaKIMii ¢ UCTIOIB30BAHUEM CTPYKTYPHBIX (opMyIT;

c(hOPMHUPOBAHHOCTh YMEHUS TMOATBEPXKIAaTh Ha KOHKPETHBIX MpPHUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHOW CTIOCOOHOCTH OPTaHMYECKHX COSAWHEHUH OT
KPaTHOCTH ¥ THIIa KOBAJCHTHOM CBSI3M (G- U M-CBS3H), B3AUMHOTO BJIIMSIHUS aTOMOB H
TPy aTOMOB B MOJIEKYJIax;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHUKH YTIEBOIOPOIHOTO
ChIpbs (HEPTh, IPUPOHBIN Ta3, YroJib), CIOCOOBI €ro mepepadoTKH U MPAKTUYECKOE
IpUMEHEHUE MPOAYKTOB MepepadboTKH;



c(hOPMHPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHUH O ECTCCTBEHHO-HAYYHBIX
METOJIaX IIO3HAHHWS — HAONIOJACHUH, W3MEPCHUH, MOJCIMPOBAHUU, SKCIICPHUMCHTE
(peaTbHOM M MBICIIEHHOM) W YMEHUS TPUMEHSATH 3TH 3HAHUS,

c(hOpPMHUPOBAHHOCTh YMEHHS NMPUMEHSITH OCHOBHBIC OTEPAIMH MBICTUTEIHHON
NCATEIPHOCTH — aHalM3 W CHHTE3, CpaBHEHHUE, O000OIIEeHWEe, CHUCTEMAaTH3aIMIO,
BBISIBJICHUE TTPHUYUHHO-CJICICTBCHHBIX CBS3CH — JUISI M3yYCHHS CBOWMCTB BEIICCTB W
XUMHUYECKUX PEAKIIUM;

c(hOpPMHUPOBAHHOCTh YMEHH: BBISABJISATh B3aUMOCBS3h XMMHUYECKHX 3HAHHUH C
MOHATUSAMHA W TIPEACTABICHUSAMHU IPYTHX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAHHOTO TIOHUMAHHUS CYITHOCTH MAaTEPHAIBHOTO €IWHCTBA MU,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHHUS TI0 OPTaHUYECKOM XHMHUHU IS OOBSCHCHHS H
MIPOTHO3WPOBAHUS SBJICHU, UMEIOIINX €CTECTBEHHO-HAYYHYIO TIPHPOY;

c(hOpPMHPOBAHHOCTh YMEHUH: MMPOBOIUTH PACUETHI M0 XUMHUIECKUM (hopmyiam
U ypaBHEHUSIM XUMHYECKHX PEAKIMHA C HCMOJb30BaHUEM (HU3UYCCKUX BEIMYMH
(mMacca, 00BEM Ta30B, KOJMUYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C
KOJMYECTBEHHOW CTOPOHBI: PAacU€Thl IO HAXOXKJICHHI0 XUMHUUYECKOW (hOpMYyJIbI
BEIECTBA IO M3BECTHBIM MACCOBBIM JOJISIM XUMHYECKHUX JJIEMEHTOB, IMPOIyKTaM
CropaHus, TUIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBATH, AaHATM3UPOBATH M OIICHUBATH C
TTO3UITAM SKOJIOTHYECKOM 0e30I1acHOCTH MOCJIEACTBHUSI OBITOBOM u
MIPOM3BOJICTBEHHOM JEATEIHLHOCTH YEIIOBEKA, CBSI3aHHON C MepepabOTKOM BEIIECTBR,
MCITOJIH30BaTh TOJYYCHHBIC 3HAHUS JIJISl TIPUHSITHS TPAMOTHBIX PEIISHUH MPOoOJIeM B
CUTYaIMsIX, CBI3aHHBIX C XUMHEH;

c(hOpPMHUPOBAHHOCTh YMEHHUN: CaMOCTOSITEILHO INIAHUPOBATh W IPOBOIUTH
XUMHUYECKUN OSKCIEPUMEHT (TIOJIydeHHEe ¢ H3YYEHHE CBOMCTB OPraHMYECKUX
BCIIECTB, KAYECTBCHHBIC PEAKIMU  YIJICBOJOPOAOB PA3JMYHBIX KJIACCOB U
KHUCIIOPOCOJICPKAIINX OPTaHUYSCKUX BEIIECTB, PEIICHUE HKCIIEPUMEHTATBLHBIX
3371a4 TI0 PACTIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM IIPaBUII
O0e3omacHOro oOOpamieHus C BEIIeCTBAMH U JIA0OPATOPHBIM O0OPYIOBAHHEM,
dbopMynupoBaTh 1Elb HCCICAOBAHUS, NPEACTABIATH B pasaudyHond  Qopme
PE3yNbTaThl KCIIEPUMEHTA, aHAJTU3UPOBATh 1 OIEHUBATh UX JOCTOBEPHOCT;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

coOmo/IaTh TMpaBUjia AKOJIOTHYECKU IEIeCO00pa3HOTO TOBEACHUS B OBITY U
TPYJOBOM MACSATEIBPHOCTA B IENSIX COXPAHEHHUS CBOETO 370POBBS, OKPYKAIOIICH
IPUPOTHOU CPebl U JOCTHIKEHUS €€ YCTOMYUBOTO Pa3BHUTHSI,

OCO3HaBaTh OMNACHOCTh TOKCHYECKOTO JCHCTBUS Ha JKHUBBIC OpPraHU3MBbI
onpeaenEHHBIX OPraHMYECKUX BEIIECTB, TOHUMast cMbIC noka3arens T[TIK;



aHAJIM3UPOBATh 11€J1eCO00PA3HOCTh MPUMEHEHUS OpPraHWYECKUX BEUIECTB B
IPOMBIIICHHOCTH U B OBITY C TOUYKHU 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTh yYMEHHUH: OCYIIECTBIATh IICJICHANIPABICHHBIA ITOUCK
XUMUYECKON MH(POpMAIMK B Pa3IMYHBIX UCTOYHHKAX (HAydHas W ydyeOHO-HAaydHas
auTepaTypa, CpeiacTBa MaccoBoi mHbopmaiuu, MHTEpHET U apyrue), KpUTHYECKH
aHAJIM3UPOBATh XMMHUYECKYI0 MH(pOpMaINIO, IepepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHH C ITOCTABJICHHOMN Y4eOHOU 3a/1auei.

11 KUIIACC

[IpenmeTtHble pe3ynbTaThl OCBOEHUS Kypca «OO01as 1 HeopraHu4eckasi XuMHUs»
OTPAXKAIOT:

c(OpPMHUPOBAHHOCTh TPEJICTABIICHUNA: O MaTepUabHOM E€IMHCTBE MHpA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJICHUU MPUPOJIBI, O MECTE€ ¥ 3HAUYCHUU XUMHUHU
B CUCTEME €CTECTBEHHBIX HayK U €€ poJii B 00€CIIeYeHUN YCTOMUYUBOTO Pa3BUTHSA, B
pelIeHN MpoOJieM SKOJOTUYECKOM, IHEPreTUYECKON M MUIIEeBOW 0e30MacHOCTH, B
Pa3BUTUH MEIULIHUHBI, CO3JaHUN HOBBIX MaTE€pPUAJIOB, HOBBIX HCTOYHUKOB 3HEPTUHU, B
o0OecreueHnn  palMOHAIBHOTO  MPUPOJONOIL30BaHUS, B  (OPMHPOBAHUU
MHUPOBO33pEHUSI M  OOIIeH KyJIbTypbl 4YEJIOBEKa, a TaKXKe OKOJOTHYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 37I0POBbIO U MIPUPOJIHOU CpEIE;

BJIAJICHUE  CUCTEMOM  XMMHUYECKHX  3HAHUW, KOTOpass  BKJIKOYACT:
OCHOBOTIOJIATAlOIINE MOHITUSI — XUMHUECKUN 3JIEMEHT, aTOM, SIpO aTOMa, U30TOIIbI,
AJIGKTpOHHAsE 000Jilouyka aroma, S-, P-, O-aToMHBIE OpOWTAIM, OCHOBHOE W
BO30Y)XJIEHHOE COCTOSIHUS aroMma, Tru0puau3anusi aTOMHBIX OpOWTalel, WOH,
MOJIEKYJa,  BaJlGHTHOCThb,  DJIEKTPOOTPHUIATEIBHOCTb,  CTENEHb  OKHUCJICHHUS,
XUMHUYECKass CBA3b (KOBAJICHTHAs, WOHHAs, METAJUIMYecKasi, BOJOpPOIHAs),
KpUCTAJNIMYECKAs] PpEIIETKA, XHUMHUYECKas peaklusi, pacTBOp, DJIEKTPOJIUTHI,
HEDIJICKTPOJIUTHI,  AJCKTPOJMTHYECKAs]  JIUCCOLMAIUS, CTENEHb JIHUCCOILMAIINH,
BOJIOPOJIHBIN  TIOKa3aTedb, OKUCIHUTENIb, BOCCTAHOBUTENb, TEIUIOBOM d(PdekT
XUMUYECKON PEaKIMu, CKOPOCTh XMMHUYECKOW pEaKkln, XUMMUYECKOE PABHOBECHE;
TEOPUU U 3aKOHBI (TEOPUSl AIEKTPOIUTHYECKOM JUCCOLMALINM, TMEPUOIAYECKUI
3akoH /.M. MenaeneeBa, 3aKOH COXPAaHEHUSI MAcChl BEIIECTB, 3aKOH COXPAHCHUS U
MpeBpalIeHUs] PHEPTUM MPU XUMHUYECKHX PEAKIMIX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JICUCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3BIK
XUMHUH, MUPOBO33PEHUYECKUE 3HAHUSA, JIEKAIIUE B OCHOBE MOHUMAHUSI TPUYMHHOCTH
U CUCTEMHOCTU XMMHUYECKHX SIBJICHUI; COBPEMEHHBIC MPEACTABICHUS O CTPOCHUU
BEILIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJSIPHOM M HAJMOJIEKYJSIPHOM YpPOBHSIX;
NPEACTABICHUAS O MEXaHW3Max XHWMHYECKMX PEaKlui, TEPMOJMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX HX IPOTEKaHHsS, O XUMHUYECKOM pPaBHOBECHH,
pacTBOpax M MUCIEPCHBIX CUCTEMaxX; (PaKTOJIOTHYECKHE CBEIACHUS O CBOMCTBAX,



COCTaBe, IMOJyYEHUU U OE€30MaCHOM HCIOJIb30BAaHUM BAXKHEMIINX HEOPraHUYECKUX
BEIIECTB B OBITY M MNPAKTUYECKOM JEATENIBHOCTH YEJIOBEKa, OOIIMX Hay4YHbIX
MPUHIUIIAX XUMAYECKOTO MPOU3BOCTBA;

c(OPMUPOBAHHOCTh YMEHUM: BBISABIATH XapaKTEpHbIE NPU3HAKH TOHSATHUH,
YCTaHABJIMBATh MX B3aMMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOLIUE IIOHATHS IIPU
ONMCAaHUM HEOPTAHMYECKHUX BEIIECTB M UX IPEBPALLECHUN;

c(OPMUPOBAHHOCTh YMEHHS HCIIONb30BaTh XUMHYECKYIO CHUMBOJIMKY JJIs
cocTaBlieHUs  (QOpPMYyJ  BEIIECTB W  YpPaBHEHUM  XUMHYECKHX  PEaKIIHi,
cuctemarnyeckyro HomeHnkinarypy (IUPAC) u TpuBHanmbHbIe Ha3BaHHs OTIECIBHBIX
BELECTB;

c(OPMUPOBAHHOCTh YMEHUSI ONPEIENISITh BAJICHTHOCTb M CTENEHb OKUCICHMS
XUMUYECKUX 3JIEMEHTOB B COCIUHEHUSAX, BHUJI XMMHUYECKOM CBSI3U (KOBAJECHTHas,
MOHHAs, METaJUIMYecKasl, BOJOPOJHAs), THUI  KPUCTAUIMYECKOM  PEIIETKU
KOHKPETHOT'O BEILECTBA;

c(OPMUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCUMOCTb CBOMICTB BEILIECTB OT
BUJa XUMUYECKOM CBSI3U U TUIA KPUCTAIIIMYECKON PEeIIETKU, OOMEHHBIN U JOHOPHO-
AKLIENTOPHBIA MEXaHU3Mbl 00Pa30BaHMS KOBAJIEHTHOU CBSI3U;

c(OpPMHUPOBAHHOCTh YMEHUH: KJIACCU(PUIIMPOBATH: HEOPIAHMYECKUE BELIECTBA
[0 UX COCTaBy, XMMHYECKHE PEAKIMH MO Pa3IUYHbIM MpPU3HAKAM (YUCIIy U COCTaBY
pearvpyomux BEIIEeCTB, TEIIOBOMY 3(p(eKTy peaklud, HU3MEHEHHUIO CTeneHel
OKHCJIEHUSI DJIEMEHTOB, OOpaTMMOCTH, YYacTHIO KaTalu3aTopa U JApYyTHE);
CaMOCTOSTENIbHO BBIOMPATh OCHOBAHMS M KPUTEPHUU ISl KJIACCU(DUKAIUU U3YYaeMbIX
BELIECTB U XMMUYECKUX PEAKIIHIA;

c(OPMHUPOBAHHOCTh YMEHUS PaCKpbIBaTh CMBICI EepUoArUecKoro 3akona /1. U.
MenzeneeBa U JEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
IPOTrHOCTUYECKYIO (PYHKIIUU;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTEPU30BaTh JIEKTPOHHOE CTPOEHHUE aTOMOB
Y MOHOB XMMHYECKHMX 3JIEMEHTOB MEPBOro—4eTBEPTOro nepuonos llepuoanueckoit
cucremsl J[.M. MengaeneeBa, HCHONb3ys NOHATHS <«OHEPrETUYECKUE YPOBHWY,
«IHEPreTHYECKHe MOIYPOBHU», «S-, P-, d-aTOMHBIC OpOUTAIM», «OCHOBHOE U
BO30YKJIEHHOE JHEPreTUYECKUE COCTOSHUS aTOMay; OOBICHATH 3aKOHOMEPHOCTH
U3MEHEHHS] CBOMCTB XMMHUYECKHMX JJIEMEHTOB M HUX COCAMHEHHMH IO TMepuojiaM U
rpynnam Ilepuonnueckon cucremsl [I. . MeHnneneeBa, BaJeHTHbIE BO3MOXKHOCTH
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX JJIEKTPOHHBIX 000JI0YEK;

chOpPMHUPOBAHHOCTh ~ YMEHHUM:  XapakTepu3oBaTh  (OMHUCHIBATH)  OOIIWE
XUMHUYECKUE CBOMCTBA BEIIECTB PAa3JIMYHBIX KJIACCOB, TOATBEPKAATH CYIIECTBOBAHNE
TEHETUYECKOM CBS3U MEXKAY HEOPraHWYECKUMHU BEIIECTBAMU C ITIOMOIIBIO YPABHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEaKLUH;



c(OPMHUPOBAHHOCTh ~ YMEHHS  PAaCKpbIBaTh  CYIIHOCTb:  OKHUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIUA TOCPEICTBOM COCTABJIECHUS 3JEKTPOHHOrO OanaHca
ATUX pEeaKlMi; pPeakIrii HMOHHOTO OOMEeHa NYTEM COCTaBICHHUS UX TMOJHBIX U
COKpAILICHHBIX WOHHBIX  ypAaBHCHWI; peakun TUIPOJIN3A; peaKknum
KOMILJIEKCO0Opa3oBaHusl (Ha MpuMepe TuIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUSA );

c(hOPMUPOBAHHOCTh yMEHHUS OOBACHATH 3aKOHOMEPHOCTU  MPOTEKAHUS
XUMHAYECKUX PEAKIMM C YYETOM HX DHEPreTUYECKUX XAPAKTEPUCTHK, XAPAKTEP
U3MEHEHHSI CKOPOCTHM XHMMHYECKOW pPEaKIUuu B 3aBUCUMOCTH OT PAa3JIUYHBIX
(akTOpOB, a TAKXKE XapakTep CMEIIEHUS XMUMHYECKOTr0 PaBHOBECHS MOJ BIUSHUEM
BHEITHUX Bo3AeicTBuil (mpunuun Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUS XapaKTEpU30BaTh XUMHUECKUE PEaKLUH, JIekKaIIue
B OCHOBE IIPOMBIIIEHHOTO MOJYyYEHUs CEPHOM KUCIOThI, aMMHAKa, OOIINE HAyYHbIE
NPUHIUIBI ~ XUMUYECKUX  MPOM3BOACTB;  II€JIECOOOPAa3HOCTh  MPUMEHEHUS
HEOPraHWYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH 3pEHHUS
COOTHOILIEHHS PUCK-TI0JIb3a;

cOPMUPOBAHHOCTh BJIAJICHUSI CHUCTEMOM 3HAaHUH O METOAAX HAyYHOTO
MO3HAHUS ABJICHUM MPUPOAbI — HAONIOJCHHE, W3MEPEHHE, MOICIUPOBAHUE,
AKCIIEPUMEHT (peajibHbIil U MBICIICHHBIN), UCIIONb3YEMBIX B €CTECTBEHHBIX HayKax,
YMEHHUsI IPUMEHSATD 3TU 3HAHUA IIPU DKCIIEPUMEHTAIIBHOM MCCIICIOBAHUU BEILECTB U
U1 OOBSICHEHUSI XUMUYECKUX SIBJICHUM, UMEIOIIUX MECTO B MPHUPOJIE, MPAKTUUECKON
NEATEIbHOCTH YEJIOBEKA U B ITIOBCETHEBHOM )KU3HH;

c(hOPMUPOBAHHOCTh YMEHHUS BBISBISATH B3aWMOCBSI3b XMMUYECKHX 3HAHUU C
MOHATUSIMUA W TPEICTABICHUSMHM JAPYIMX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00Jj1ee 0OCO3HAHHOTO TIOHMMaHUsI MaTepUaIbHOIO €AMHCTBA MUPA;

c(OPMUPOBAHHOCTh YMEHHMSI IPOBOJUTH PACUEThI: C UCIOJIb30BAaHUEM MOHSITHMA
«MaccoBasi JOJIA BEUIECTBA B PACTBOPE» M «MOJISIpHAs KOHIEHTPAUMsD); MAacChl
BElIECTBa WM O0BbEMa Tra3a MO M3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacce WIU
00BEMY OJHOrO M3 YYaCTBYIOIIMX B PEAaKIUH BELIECTB; TEIUIOBOTO 3¢ deKTa
peaKkuuy; 3HA4YEHUs BOJOPOJHOIO IIOKAa3aTessl PAacTBOPOB KHUCIOT M LIEIOYEH C
M3BECTHON CTENEHbI0 JAHUCCOIMAlMK; Macchl (00bEMa, KOJIMYECTBAa BELIECTBA)
IPOIYKTa pPEaKLUWH, €CIU OJHO M3 HMCXOJAHBIX BELIECTB JAHO B BHUIE PacTBOpa C
OTIPEICIEHHOM MacCOBOM JI0JIEM PacTBOPEHHOTO BEIIECTBA WJIM J1aHO B H30BITKE
(uMeeT mpUMecH); AO0JIH BbIXOJIa MPOAYKTa PEeaKIMK; 00bEMHBIX OTHOIICHUHN T'a30B;

c(OPMUPOBAHHOCTh YMEHUH: CaMOCTOSITENIbHO IUIAHUPOBAaTh W MPOBOAMTH
XUMUYECKUN SKCIEPUMEHT (IIPOBEACHUE PEaKIIMii HOHHOTO 0OMEHa, MOATBEPKICHUE
KaUuE€CTBEHHOI'0 COCTaBAa HEOPTraHWYECKUX BEIIECTB, ONMPEACIICHUE CPEABl PACTBOPOB
BEILIECTB C MOMOIIbIO WHJMKATOPOB, U3YUYECHHE BIUSHUS Pa3IMYHBIX (DAKTOPOB Ha
CKOpPOCTb XMMHYECKOM PEAKLNH, PEUICHHWE JKCIHEPUMEHTAIBHBIX 3a1ad 10 TeMaMm



«Metamtel» 1 «HemeTamib») ¢ cobirogeHueM mpaBuil O€30MaCHOTO OOpAIeHUS C
BEIIECTBAMU M JJTA0OpaTOpHBIM  0o0OpyaoBaHueM,  (opMynaupoBaTh  ICJ]b
WCCIICIOBAHUS, MPEACTABIATh B Pa3IUYHOM (opMe pe3ynbTaThl HKCHEPUMEHTA,
aHaJIM3UPOBATh U OIIEHUBATh UX JIOCTOBEPHOCTD;

c(hOpPMHUPOBAHHOCTh YMEHUM: COOJII0/IaTh MpaBUjia IMOJb30BAaHUS XUMHYECKOU
nocynod W J1abOpaTOpHBIM OO0OpYJIOBaHHEM, OOpalleHus C BEIIECTBAMH B
COOTBETCTBHM C HMHCTPYKIHUSIMH TI0 BBITIOJIHCHUIO JAaO0OPATOPHBIX XHMHYECKUX
OTIBITOB, OSKOJOTUYECKH II€JIECOO0Pa3HOTO TMOBEACHUS B OBITY W TPYAOBOU
NEATEIbHOCTH B IENSAX COXPAHEHUS CBOETO 3J0POBBSA, OKPYKAIOMIEH MNPUPOIHOU
Cpeabl M JIOCTHDKEHUSI €€ YCTOMYMBOIO Pa3BUTHS, OCO3HABAaTh OIACHOCTH
TOKCHYECKOTO JICUCTBUS HA >KUBBIC OPraHU3Mbl ONPEICIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHKMMAas cMbIca nokazarens [1/1K;

c(hOpPMHUPOBAHHOCTh YMEHUMW: OCYIIECTBIATH IIEJCHANPABICHHBIA TMOUCK
XUMHUYECKON MH(POPMAIIMK B PA3IWYHBIX MUCTOYHUKAX (Hay4dHas W yuyeOHO-HaydHas
JuTeparypa, cpeicTBa MaccoBoi mHbopmaiuu, MHTEpHET U Apyrue), KPUTUUECKU
aHaJM3UPOBaTh XMMHYECKYIO0 MH(OpPMAIIHIO, IepepadaThiBaTh €€ M HCIOJIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1aueil.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposBbie)
n/n MPOrpamMmbl Bcero Kontpoapueie  Tparkruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenI
Paznen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUU
IIpenmer oprannueckoit xumun. Teopus
11 CTPOEHHS OPraHUYeCKuX coeuHeHui A. M. 8
byrneposa
Utoro no pazneny 8
Pa3nea 2. Yraesogopoasbl
21 [IpenenbHbIE YrI€BOAOPOABI — AJKAHBI, 5
LUKJIOAJIKAHBI
29 HenpenenbHble yriieBOAOPOIbI: AJIKEHBI, 14 1
AJIKaJIMEHbI, ATTKUHBI
2.3 ApomaTHuiecKkue yriaeBoA0pOo bl (apeHbl) 8
54 [IpupoaHbIE HCTOYHUKH YTIIEBOJIOPOJIOB U X 4
nepepaboTka
2.5 ["anoreHnpon3BOHEIE YTIEBOIOPOIOB 4 1
Hroro no paszneny 35
Pasznen 3. Kuciopoacoaep:kamnue oprannieckue coeJuHeHUust
3.1 Cnuptsl. ©enon 11 1




KapOoHunpHbIE COeTMHEHHS: aTbJICTUIBI 1
3.2 keToHbl. KapOoHoBbIe KUCIOTHI. CIIOKHBIE 21
a¢upsl. XKupsi

3.3 VYrineBosl 9
Hroro no pazneny 41

Pasznen 4. A3oTconepxkaiye opranHudeckue coeIuHeHus

4.1 AMUHBI. AMUHOKHUCIIOTEL. beku 12

Utoro no pazneny 12

Paspaen 5. BeicOkoMOJIeKY I pHbIE COCAUHEHUS

51 BricokoMonekynsipHble COeTUHEHHS 6

Wroro mo paszneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KITACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaunmeHnoBanue pa3jaejaoB U TeM nudpoBbie
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atomoB. [lepuoanyueckuii 3aKoH
1.1 u [lepuoanueckas cucreMa XMUMHYECKHAX 7
sneMenToB [. 1. MenneneeBa
12 Crtpoenue BemiecTBa. MHOrooOpasue 6
' BEIIECTB
1.3 XHUMHYECKUE PEaKIun 8
14 PactBops!
Utoro no pazneny 28
Pasnen 2. Heoprannueckas xumusi
2.1 MerTamnel 11
2.2 Hemeramsl 12
Hroro no paszneny 23
OBHIEE KOJIMYECTBO YACOB I1O 51 4 1
[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

[IpenMeT 1 3HaYE€HKE OPraHUYECKOMN
XHUMHH, TPEACTaBICHUE O
MHOT000pa3uu OPraHuIECKUX
COCIMHEHUH

DIIEKTPOHHOE CTPOSHUE aTOMa
yriepoja (OCHOBHOE U
BO30Y>KIEHHOE COCTOSIHUS).
BaneHTHbBIE BO3MOKHOCTH aToMa
yriaepojaa

XuMuYeckasi CBSI3b B OpraHUYECKHX
coeqMHEHNAX. MeXaHu3MBbl
00pa30oBaHUs KOBAJICHTHOM CBsI3H,
CrocoObl pa3phiBa CBsI3eH

Teopust cTpoeHUsI OpraHUYECKUX
coenquHenuit A. M. byrneposa

KoaudecTBO 9acoB

Bcero

KonTpoabHbie
padoThI

IpakTuyeckue
padoThI

Jara
U3ydeHust
(mian)

01.09

05.09

06.09

08.09

Jara
U3ydeHusl

(dpaxT)

JIEeKTPOHHBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

Buael nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAsA. DJIEKTPOHHBIE
3 eKTh B MOJIEKYJIaX
OPraHUYECKUX COCTUHEHUN

12.09

[IpencraBnenue o KIacCUPUKANA U

13.09




CUCTeMaTHUYEeCKass HOMCHKJIATypa
(IUPAC) opraHn4eckux BEIICCTB
Knaccudukanms peakiuii B
OpraHUYECKON XUMUU
CucremaTtu3zanus u 0000IIeHHE
3HAHUU MO TeMe

15.09

19.09

AJIKaHBI: TOMOJIOTUYECKHU PSI,
obmras popmyia, HOMEHKIATypa U
HU30MEPHSI, JIIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT

20.09

10

11

12

13

q)I/I?;I/I‘ICCKI/Ie U XUMHUYCCKHUC
CBOMCTBA aJIKAaHOB

HaxoxeHue aakaHoB B IPUPOJIE.
CriocoObI nostyueHus ¥ IpUMEHEHNe
QJIKaHOB

[{uknoankansl: obmas Gopmyina,
HOMEHKJIaTypa U U30MepHus,
0COOEHHOCTH CTPOEHUS U
XUMHUYECKHX CBOHCTB, CIOCOOBI
NIOJTy4YEeHUsSI U IPUMEHEHUE

Pemenne pacuéTHbIX 3a1a4 Ha
oTpezieNieHue MOJIEKYIIPHOM
(bopMyITBI OPraHUYECKOTO BEIIeCTBa
10 MacCOBBIM JOJISIM aTOMOB
SJIEMEHTOB, BXOSIINX B €TI0 COCTAB.
Cucremarusanus 1 00001eHne

22.09

26.09

27.09

29.09




14

15

16

3HaHUH 110 TEME

AJIKEHBI: TOMOJIOTUYECKUH PS/I,
obmas popmyiia, HOMEHKIIATYpA,
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE
cTpoeHue MosieKkyil. CTpyKTypHas U
LUC-TPAHC-U30MEPHUSI AIKEHOB
Ou3nyecKue 1 XUMUIECKHE
cBoiicTBa ankeHoB. [IpaBuio
MapkoBHHKOBA

CriocoObI mosTydeHus 1 IpUMEHEHNE
AJIKEHOB

03.10

04.10

06.10

17

[IpakTuueckas padora Ne 1 o reme
"ITosrydyeHue ITUIIEHA U U3yYEHHE
ero cBoucTs"

10.10

18

19

20

Pemenue pacu€THbIX 3a1a4 Ha
OIpEeIETICHUE MOJIEKYJIIPHON
(GhOopMyJITBI OPraHMUECKOTO BEIIECTBA

AJNKaMeHbl: CONPsHKEHHBIE,
M30JIMPOBaHHbIE, KyMYJIHPOBAaHHEIE.
Oco0eHHOCTH AIIEKTPOHHOTO
CTpPOCHHS

XUMHYECKHE CBOMCTBA
CONPSKEHHBIX TUECHOB

11.10

13.10

17.10

21

22

CrniocoObl MostydeHus U IpuMeHEeHue
aJIKaJINCHOB

AJKWHEL: TOMOJIOTHYECKHM pAA,

18.10

20.10




oOmrast popmyna, HOMEHKIIATYpA,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJIEKY, PU3NICCKUE
CBOICTBA

23

24

XMMHYECKHE CBOMCTBA AJIKUHOB

KayecTBeHHbIE peakuy Ha
TPOMHYIO CBSI3b

24.10

25.10

25

26

27

CriocoObI mosTydeHus 1 IpUMEHEHNE
AJIKWHOB

Pemrenne 3anay: pacd€Tel o
YPaBHEHUIO XUMUYECKON pEAKIIUHI

Cucremaruzanus U 00001IeHne
3HAHUU II0 TEME

27.10

07.11

08.11

28

ApeHBI: TOMOJIOTHYECKUH Psif,
obmas popmyia, HOMEHKIATYpa.
DJIEKTPOHHOE U TIPOCTPAHCTBEHHOE
CTpOEHHUE MOJIEKYN OeH3071a U
TOJTyoJIa, UX (PU3UYECKUE CBOICTBA

10.11

29

30

31

XUMHYECKUE CBOMCTBA apPEHOB:
peaKIu 3aMeleHus
XUMHYECKUE CBOWCTBA apEHOB:
peaKIu IPUCOSTUHEHUS,
OKHCJIEHHE TOMOJIOI0OB OE€H30J1a

Oco0eHHOCTH XUMUYECKUX CBOMCTB
CTHpOJIa

14.11

15.11

17.11

32

Pemenune pacu€THbIx 3a/1a4 Ha

21.11




33

34

OIIpEIETICHUE MOJIEKYJIIPHON
(bopMyITbI OPraHUIECKOTO BEIIECTBA
CrniocoOblI MoTy4eHus U IpUMEHEHUe
apeHoB

I'enernueckas CBA3b MEXKIY

Pa3IMYHBIMH KJIacCaMH
YIIIEBOIOPOIOB

22.11

2411

35

Pacuérel no ypaBHEHUsIM
XAMHYECKUX PEaKIUM.
Cucremaru3saius 1 00001IeHne
3HAHHUH 10 TEME

28.11

36

37

38

[Ipuponnsiii ras. IlomyrHbie
HE(TSHBIE Ta3bl

KameHnHbli1 yroias ¥ IpOayKThl €T0
nepepadoTKu

Hed1p 1 ciocoOw1 €€ mepepadoTKu.
[TpuMmeHeHne NpoayKTOB
nepepaboTKu HePTH

29.11

01.12

05.12

39

I'eneTnueckast cBA3L MCKIY
Pa3IMYHBIMH KJ1aCCaMU
YTIJIEBOAOPOIOB

05.12

40

41

["aslorenonpon3BoIHbIE
YIJIEBOAOPOAOB: JIEKTPOHHOE
CTPOEHUE; peaKuH 3aMEeLICHUs
rajoreHa

JlelicTBue mien0o4Yei Ha

08.12

12.12




rajoreHnpoOn3BOIHbIE.
BzauMoenicTBre TUrajoreHajJIKaHOB
C MarHMEM U LIUHKOM

42

43

Cucremarusanus 1 00001eHne
3HaHUM MO pa3feny
"VYrineBonopoasr"
KoHTpoinbHas pabora 1o Teme
"VYraeBogoposr"

13.12

15.12

44

45

[IpenenvHBIC OTHOATOMHBIC CITUPTHI:
TOMOJIOTUYECKHH psJl, oO1as
dbopMyna, CTpoeHHE MOJIEKYT,
U30MepHUsi, HOMEHKIIaTypa,
kinaccudukanus, puznueckue
CBOMCTBA

XHUMHYECKHE CBOMCTBA MMPEACIIbHBIX
OIHOATOMHBIX CIIMPTOB

19.12

20.12

46

47

48

49

CrniocoObl nosy4eHus U NpUMeHeHue
OJTHOATOMHBIX CITUPTOB

[TpocTtbie 3¢upbl: HOMEHKIATYpa U
U30MepHsl, 0COOEHHOCTH
(bu3NYECKUX U XUMHUYECKHUX CBOWCTB

MHOroaroMHbI€ CIIUPTHI:
ATUJICHIJIMKOJIb U TIIMUEPUH, UX
buznYecKre 1 XUMUIECKHE
CBOMCTBA

CrniocoOblI nosty4eHus U NpUMEHEHNe
MHOT'0QTOMHBIX CITUPTOB

22.12

26.12

27.12

29.12




50

DeHOoII: CTPOCHUE MOJIEKYJIBI,
¢dusnueckue cBoiictBa. TOKCHYHOCTH
denona

51

52

Xumudeckue cBoicTBa (heHoma

CriocoO0bI MOTy4eHUs U IPUMEHEHUE
dbenona

09.01

10.01

53

54

55

56

[IpakTuueckas padora Ne 2.
Pemenne OKCIICPUMCHTAJIbHBIX
3azna4 no teme "CrnupTtsl ¥ GpeHonsr"

Cucremaruzanus U 00001IeHne
3HAHHUHU II0 TEME

Anbaeruibl ¥ KeTOHBI: 3JIEKTPOHHOE
CTpOoeHHE KapOOHUILHOU IPYIIIBL;
TOMOJIOTHUYECKUE PsIZIbI, 001as
dbopmyna, nzomepus u
HOMEHKJIaTypa

Anbaeruipl U KeTOHBI: GU3NYECKUE
CBOMCTBA; pEaKIMU IPUCOECTUHEHUS

12.01

16.01

17.01

19.01

57

Peaxuuu okucieHus u
KaueCTBEHHBIC PEAKIINH aJIbJICTHIOB
U KETOHOB

23.01

58

59

CriocoObI TOTyYeHUS aTbICTUIOB U
KETOHOB

OI[HOOCHOBHBIC MMpEaACIIbHBIC
I(ap6OHOBLIC KHUCJIOTHI, 0COOEHHOCTH
CTPOCHUS UX MOJICKYJI

24.01

26.01




60

H3oMepus u HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, HX
¢du3nveckre CBOMCTBA

61

62

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT

OcoOEHHOCTH CBOMCTB MYpPaBbHHOM

KUCI0Thl. MHOTOOOpa3ue
KapOOHOBBIX KUCIIOT

30.01

31.01

63

64

Oco0eHHOCTH CBOMCTB:
HENPEICITBHBIX U aPOMATHICCKIX
KapOOHOBBIX, JTUKAPOOHOBBIX,
THJIPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTeNn BHICHIAX
KapOOHOBBIX KUCIIOT

ITonsaTue o IMPOU3BOAHBIX
I(ap6OHOBI>IX KHUCIIOT

02.02

06.02

65

66

67

CrniocoObl nosy4eHus U NpUMeHeHue
KapOOHOBBIX KHUCIIOT

CrnoxHble 3(hUpbl: TOMOIOTHYECKUNA
psn, obmas gpopmyiia, U3oMepus U
HOMEHKJIaTypa

dusnueckue U XMMUYECKHe
cBoiicTBa 3(hupoB

07.02

09.02

13.02

68

Pemenue pacu€THbIx 3a1a4: 1o
YpPaBHEHUIO XUMUYECKOU PEaKInH,
Ha ONpEJIETICHUE MOJIEKYJIIPHON
(opMyIIbI OPraHMYECKOTO BEIEeCTBa

14.02




69

[IpakTuueckas padora Ne 3.
Pemenne skciepuMeHTAIBHBIX
3aga4 o Teme "Kap6oHoBbIe
KUCJIOTHI. CiioxHBIE dpuphI"

16.02

70

71

72

73

XKupsr: crpoenue, puznvecKue u
XUMUYECKHUE CBOUCTBA (TUAPOIU3)

Oco0eHHOCTH CBOICTB JKHUPOB,
COJIeprKaIINX OCTATKH
HENpPEeIEIbHBIX KUPHBIX KHCIIOT.
JKups! B ipupone

Mpbl1a Kak coJId BBICIIUX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE
neiicrue. [lonstue o
CUHTETHUYECKUX MOIOIIUX CPENICTBAX
(CMO)

I'eHeTnyeckas CBSI3b yII€BOJOPOAOB
Y KHACJIOPOJCOIEpKaLINX
OpPraHMYECKHX BEILECTB

20.02

21.02

27.02

28.02

74

Pacuérel no ypaBHEeHUsIM
XUMHUYECKHUX PEAKIIUH

01.03

75

76

Cucremarusanus U 00001eHe
3HaHUH 110 TEME

OO0mmas xapakTepucTHKa YTJIEBOIOB
U KJIacCU(UKAIHS YTIeBOAOB (MOHO-
, T~ ¥ TIOJICaXapH/Ibl)

05.03

06.03

77

Monocaxapubl: puznyecKkue

12.03




78

CBOMCTBA U HAXO0XJICHUE B MPUPO/JIE

HpI/IMeHeHI/IC TJIFOKO3hI, e€ 3HaUYCHUE
B XKU3HCACATCIbHOCTH OpraHu3sma

13.038

79

Jucaxapunbl: caxaposa, MaabT03a U
nakro3a. Haxoxnenue B npupoje u
IPUMEHEHHE AUCaXapuJIOB

15.03

80

81

82

83

ITonmucaxapunpl: cTpoeHue
MaKpOMOJIEKYI, (PU3NIECKHE U
XUMHNYCCKUC CBOfICTBa, IMPUMCHCHUC

ITousitre 00 HCKYCCTBCHHBIX
BOJIOKHax

Pemenue PAaCUYCTHBIX 3a1a4 Ha
OIIPCACIICHUC JOJU BbIXOdad
MNPpOAYKTA pCaKIUU OT TCOPECTHICCKU
BO3MOKXHOT'O

Cucremarusanus 1 00001eHne
3HAHMI TIO pa3aeny

19.03

20.03

22.03

02.04

84

85

86

KonTponbHas padbora no teme
"Kucnopoacoaepxarniue
OpraHUYecKHue coequHeHns"
AMUHBL: K1accUpUKAIHs, CTPOSHUE
MOJIEKYJI, oOmmas opmya,
U30MEepHsl, HOMEHKJIATypa
¢duznyeckue cBoicTBa

XMUMHYECKHE CBOMCTBA
anndaTUIeCKuX aMHHOB

03.04

05.04

09.04




87

AHUJIMH: CTPOCHNE aHWINHA,
0COOEHHOCTH XUMUYECKUX CBOMCTB
aHWJIMHA

10.04

88

89

90

CrniocoOblI MoTy4eHus U IpUMEHEHUe

anmu(aTHIeCKUX aMHHOB

AMUHOKHUCIOTHI: HOMEHKJIATypa u
nzomepus, (pu3nuecKrue CBOMCTBA.
OTtaenpHBIC MTPEICTABUTENH O
AMUHOKHCIIOT

XUMHYEeCKHE CBOMCTBA
aMHHOKHCJIOT, UX OMOJIOTHYECKOE
3HaUeHHE aMHHOKHUCIOT. CUHTE3 U
TUAPOIU3 TSN THIOB

12.04

16.04

17.04

91

benku kak npupoHble NOIUMEPHI;
CTPYKTYpBI O€JIKOB

19.04

92

93

94

XUMHAYECKHUE CBOUCTBA OEIIKOB

A3zoTtcoaepikaiue
TeTePOIMKINYECKUE COSTUHEHUS.
HyxkenHoBbIE KUCIIOTHI: COCTaB,
CTpOeHHE U OMoJoTHYECcKasi poJib

[IpakTuueckas padbora Ne 4.
Pemienne skcnepruMeHTaIbHBIX
3aj1a4 1o Teme "A3oTcoaepkaiiue
OpraHUYecKHue coequHeHus"

23.04

24.04

26.04

95

[TpakTiueckast paborta Ne 5.
Pemenne sxkcnepruMeHTATBHBIX
3a1a4 1o teme ""Pacrio3zHaBanue

30.04




OpPraHUYECKUX COCTUHECHUM"

KoHnTtponbHas pabora 1o Teme
96 "A30TCoepIKalue OpraHnYECKUE 1 1 03.05
coenuHeHus"

OCHOBHBIE ITOHATHS XUMUHU

BBICOKOMOJICKYJISIPHBIX COCIMHECHUIN
97 A METOJIBI UX CUHTE3a — 1 07.05
MOJIMMEPH3AIHUS 1
[TOJIMKOHIEHCAIHS

ITnactmaccel. YTunusanusa u
98 1 08.05
nepepaboTKa MIacTuKa

99 DacToMephl: HaTypaJbHBIN 14.05

CHHTGTHHGCKHCK&YHYKH.PGSHHa

Bonokna: HatypanbHble, 15.05
100 UCKYCCTBEHHbIE, CHHTETUYECKHE.
[Toaumeps! cienuaabHOTO

Ha3Ha4YCHU

[TpakTuyeckas padora Ne 6. 17.05
101 Pemenne skciepuMeHTaNIbHBIX
3aga4 no teMe "Pacrio3naBanue

IJ1acTMacC U BOJIOKOH"

O0o001IeHNEe U CHCTEMATH3aIINS 21.05
M3YYEHHOTO MaTepuaa o TeMe
"BBICOKOMOJIEKYIISIPHbBIE
coeauHeHH"

102

103 HToroBast KOHTpOJIbHAS paboTa 1 22.05




104 O00011eHUE U CUCTEMATU3 AL
U3Yy4EHHOT'0 MaTepuaa

O000111eHNE U CUCTEMATU3 AL
M3YYCHHOT'O MaTepuaa

OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

105

105

24.05

28.05




11 KITACC

Ne
n/n

Tema ypoka

HayuHnble MeTO1bI MO3HAHUS B XUMUH.
Hcrounnknu XuMu4YecKor nHpOopMaIuy.
MopenupoBaHue XUMHUYECKUX
MPOIECCOB U SIBICHUM, XUMUYECKUI
aHAJIN3 U CUHTE3 KaK METObl HAYYHOTO
MMO3HAHUSA

Crpoenue BeniectBa. CoBpeMeHHas
MOJIeTIb CTPOCHHSI aTOMa

KoaudecTBO 9acoB

KonTposbHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
H3y4eHust
(ILnan)

06.01

08.09

JlaTa
H3y4eHust

(dpaxr)

DJIEKTPOHHbBIE
uugposbie
oOpa3oBaTeJbHbI
e pecypchl

DnexTpoHHas KOHQUTYypalus aroma.
OcHOBHOE ¥ BO30Y>KJIEHHBIE COCTOSTHUS
aTOMOB.

13.09

Knaccudukanms xumuaecknx
AIIEMEHTOB (S-, P-, d-3J1eMeHTbI)
Oco0eHHOCTH CTPOECHUS
IHEPreTUYEeCKUX ypOBHEH aToMOB d-
AIIEMEHTOB.

20.09

3aKOH COXpaHEHHS MacChl. 3aKOH
ITOCTOSIHCTBA cocTasa. [lepnoanyecknii
3axon /[.1. Menneneena.

®usnyeckuit cMbica [lepuoguueckoro
3akoHa /.M. MenneneeBa

22.09

27.09




IIpynymnHEl ¥ 3aKOHOMEPHOCTH
M3MEHEHUs CBOWCTB dJIEMEHTOB U MX
COCIMHEHM 110 [IEPUOJIaM U IPYIIIaM.

04.10

DJIEKTpOHHAs MPUPOJA XUMUYECKOM
CBSI3U. DIIEKTPOOTPULIATEIIBHOCTh
JeMoHcTpanuu:

1) Mozienu MOJIEKYJ BEIIECTB UMEIOLIUX
Pa3IMYHYI0 THOPUIU3AIINIO
LEHTPAJIBLHOTO aToMa (B TOM YHUCIIU U
KoMIibloTepHBIe 3D- Monenn); 2)
MOJIETIN KPUCTAJUIUYECKUX PEIICTOK.

06.10

Buapl xumudeckoit cBs3M (KOBaJIeHTHAs,
WOHHAs1, METaJNINYECKasi, BOJIOPOIHAS) 1
MEXaHU3MBbI €¢ 00pa30BaHUsI.

11.10

10

11

[IpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYIL.
Kpucranmmaeckue u amopdusie
BELIECTBA.

Tunsl KPUCTATTHYECKUX PEIIETOK
(aTomHas1, MOJNEKyIIsipHAsl, HIOHHAS,
MeTaJuTn4ecKas). 3aBUCUMOCTh
(u3MYeCKrX CBOWCTB BELIECTBA OT THUIIA
KPHUCTAJUIMYECKOUN pemeTkH. [IpnunHel
MHOT'000pa3usi BEIIECTB.

18.10

20.10

12

13

3aKOH COXpaHEHHS MAacChl U SHEPTUU.
3aK0H IOCTOSHCTBA COCTaBa.

K.PNel

25.10

08.11

14

XHWMHUYECKHUE peakuuu. ' oMOoreHHsIe n

10.11




15

16

17

IreTCPOrCHHBIC PCAKIIUU.

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

pE€aKkuuu B IIpupoaec, IpOU3BOJCTBCHHBIX

IIpOLECCAX U )KU3HEIEATEIIbHOCTH
OpraHu3MoOB

CkopocTb peakiiu, ee 3aBUCUMOCTb OT
pa3IuyYHbIX (PaKTOPOB: MIPUPOJIBI
pearupyrouux BemecTs, KOHIICHTPAIUN
pearupyronmx BemecTB, TeMIepaTyphl,
TIJIOIIAM PEAKIIMOHHOM MMOBEPXHOCTH,
HaJU4Hs KaTaau3aTropa.

Ponpb katanuzaTtopoB B IpUpOJE U
MIPOMBIIIIJICHHOM ITPOU3BOICTBE.

15.11

22.11

2411

18

TemnoBoit a3 ekt xumMuaeckoit
peakuuu. 3akoH I'ecca.
TepMoxuMmuueckne ypaBHEHHUS. .
JleMoHcTpanuuu 4) BbIAEICHUE TETIOTHI
IIPU peakLuu MeTajlla ¢ KUCI0TON

29.11

19

O6parumocTh peakiuii. XuMUIeCKOe
paBHOBECHE U €r0 CMEIEHHUE M0/
JeCTBHEM pa3IMYHbIX (DaKTOPOB
(KOHIIEHTpAIHs peareHTOB WIIN
MIPOJYKTOB PEAKIUH, TaBICHHE,
TeMIiepaTypa) Uik CO3TaHMs
ONTUMAJTBHBIX YCIIOBUW MTPOTEKAHUS
XUMHYECKHX TIPOIIECCOB.
JlemoHCTpanu3) cMemneHne

06.12




XUMHYECKOTO PABHOBECHS B
3aBHCHMOCTH OT KOHIICHTPAI[UN
BelIEeCTB (Ha MPUMEPE PEaKIny XJIOpUIa
xenesa (1) c ponanuaamm).

20

Jlaboparopusie onbiThl: 1. CpaBHEHHE
CKOPOCTH Pa3JioKeHHsI MePOKCUIa
BOJIOPO/IA TIPU MCIIOJIb30BaHUHU Pa3HbIX
katanu3aropos (okcun mapranna (1V),
WO KaJTkisl, METHBIH KyITopoC | T.1I.).

08.12

21

KonTtposabHnas padora 2. 1o Temam
«BaxxHenmme noHATHS U 3aKOHBI
xuMun», «CTpoeHue BEIECTBAY,
«XUMHYECKHUE PEAKLIHMY.

13.12

22

Knaccugukaius 1ucnepcHbIX CUCTEM Ha
rpyOOIUCTIEPCHBIE U TOHKOANUCIIEPCHBIC
(KOJIIOMIHBIE U UICTUHHBIE PAaCTBOPHI).
JemoHcTpanmu: 6) 006pasibl
rpyOOTUCTIEPCHBIX U TOHKOUCTIEPCHBIX
cucreM; 7) apdext Tunnpans

20.12

23

24

25

Pazauums MCXKIAY KOJUIOUJIHBIM U
HUCTUHHBIM PaCTBOPOM.

[Ipouecc pactBopeHus B BOAE
MOJIEKYJIIPHBIX U UOHHBIX COEAMHEHUH.

DIIEKTPOIUTHYECKAS

aucconuanusi. KucioTsl, menouu u coiau
B CBETE 3JIEKTPOJIUTHUECKOM
nucconuanuu. CteneHb Juccouanum

22.12

27.12

10.01




26

27

28

29

AIIEKTPOIIHUTA.

pH pacTBOpa Kak mokasareib
KHCJIOTHOCTH cpeabl JlabopaTopHble
onbIThL: JlabopaTopHbIE ONBITHI:

1. Onpenenenuie pH cpeas! npu nomoiu
YHHUBEPCAILHOIO HHAUKATOPA

Peakiiuyn nonHoro ooMeHa B pacTBOpax
3JIEKTPOJIUTOB

JlemoHcTpanus

.8) peakiuu HOHHOTO OOMEHa;.

I'uaponus coneli. 3HaUeHHUE TUAPOIN3A B
OMOJIOTHYECKMX OOMEHHBIX MTPOIIECCaXx.
JlemoHcTpanu9) runpous
HEOPraHUYECKHX U OPraHUYECKUX COJIeH

OO01mas xapakTeprcTUKa METaJIIOB 110
CTPOCHHIO aTOMa U MOJIO0KEHHIO B
[Tepuonnueckoii Cucreme.
JlemoHcTpanuu: 9) KOIIEKIMs METaIIOB

12.01

17.01

24.01

26.01

30

31

OO6mue Gpuznueckre 1 XUMUUYECKHE
CBOMCTBa MeTauIoB. Psii akTHBHOCTH
MeTaioB. Jlemoncrpauuu 10)
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA
MeTaioB; JIabopaTopHbIE ONBITHI:

1. CpaBHEHHE XUMHYECKOM aKTUBHOCTH
METAJIJIOB B PEAKLIUAX C KUCIOTaMH.

CriocoOblI osTyyeHHsI MeTalIOB:
BOCCTAHOBJIEHHE OKCHUJIOB METAJIOB,

31.01

07.02




anekTpoius. JJemoncrpamnuu:11)
nosiyueHue menu u3 okcunga menu (11)
IIPU €€ BOCCTAHOBJIEHUH BOJOPOJIOM;

32

33

CmutaBel MeTasuioB. JlemoHcTpanuu: 12)
KOJUIEKIIMS CIIJIaBOB METAJJIOB

Kopposus MeTannoB: BUAbI KOPPO3HH,
CHOCOOBI 3aIIUTHI METAJUIOB OT
KOPPO3HUH.

09.02

14.02

34

O00011IeHHBIE CBEAECHUS O CBOICTBAX
COE€IUHEHUN METAJLIOB: OKCHUIILI U
THAPOKCHJIBI METAJLIOB.

21.02

35

XUMHYECKUE CBOMCTBA OCHOBHBIX
OKCHJIOB U TUJPOKCUJIOB.
Jlaboparopusie onbITH: 2. [lomyuenue
TUIPOKCUIA METAJlIa U U3YUYEHHE €TI0
cBoiicTB. 3. OKpalnBaHue IIaMEHN
COJISIMH METAJUIOB.

28.02

36

37

M3MmeHneHnme CBOMCTB OKCHJIOB U
TUJIPOKCHJIOB METAJVIOB B 3aBUCHUMOCTH
OT CTEIIEHH OKHUCJICHUS MeTalljia
(Tepexoj1 OT OCHOBHBIX CBOMCTB K
KHUCJIOTHBIM) — Ha IPUMEPE COEAMHEHU I
Maprasiia Wiv Xpoma.

[IpupoiHBIE COETMHEHNS] METAIIIIOB

[Ipumenenne METaIoB U UX
COE€INHEHUN.

06.03

13.03

38

XHMHS B CTPOUTEIBCTBE.

20.03




Lement.beton. [Tog6op onTUManbHBIX
CTPOUTENIbHBIX MaTEPUAIOB B
MPAKTUYECKOH JIeATEIILHOCTH YelIOBEeKa

39

40

41

K/PNe3

OO01mas xapakTepucTHKa HEMETAJLIOB 110
CTPOCHHIO aTOMa U MOJIO0KEHHIO B
[Tepuonuueckoit Cucreme.
JlemoHcTpanmu: 15) oGpasiibl
HEMETAIJIOB

H3MeHeHnEe KHCIOTHBIX CBOMCTB
HEMCTAJIJIOB B I'pYIIIIax.

22.03

03.04

10.04

42

du3nyeckre CBOMCTBA HEMETAIIJIOB.
XuMHYecKre CBOMCTBA HEMETAIIJIOB.
JlemoHcTpanuu: 16) peakius mpocToro
BEILIECTBA HEMETAJIA C IIPOCTHIM
BEIIECTBOM METAJIJIOM (HAapUMep, Cephbl
C IIMHKOM WJIU QJIFOMUHUEM);

12.04

43

44

Jleryune BOIOpOIHBIE COETUHEHUS
HeMeTauioB. CpaBHEHUE CBOMCTB
JIETy4HX BOAOPOJHBIX COEUHEHUN
HeMeTaJuioB 2 nepuoja. JlemoHcTpanuu
17) momyyeHue XJI0poBOA0pO/Ia,
aMMHaKa, X paCTBOPEHHE B BOJIE,
HCCIIeIOBaHKe BOJHOIO pacTBOpa
HHIUKATOPOM;

Kucnornasie OKCHUJbI U UX XUMHWYCCKHEC

17.04

24.04




45

CBOMCTBA.

Kucnotel. Xumuueckue cBoiicTBa
KUCHoT. KuciaoTel-okucauTeny.
JlemoHcTpanuu 18) xuMuueckue
CBOMCTBA KHUCIIOT;

JlabopaTopHBIE OIBITHI:

1. 1. CpaBHEHHE XUMUYECKUX CBONCTB
OpPraHUYECKUX U HEOPTaHUYECKUX
KHCIIOT.

26.04

46

Crennuyeckue CBOMCTBA
KOHUEHTPUPOBAHHOW CEPHOU M a30THOM
kucnot. JlemoHcTpauuu 19) peakuuun
a30THOM KUCJIOTHI C ME/IbIO, YIIIEPOJOM

08.05

47

48

49

[IpuMeHEeHHEe HEMETAIIJIOB U UX
coennuennii. CoemMHEHN HEMETAIIOB
B TIPUPO/IC.

[IpaBuna 6e30macHoO paboOThI ¢ EAKUMH,
TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH,
CpeacTBaMU OBITOBOM XMMUHU.

XUMUS U CENIbCKOE XO3HCTBO.
MuHepanbHble U OPraHNYECKUE
ynoOpenusi. CpeacTBa 3alUThI
pacTeHui. XUMHUs U SKOJIOTHUS.
XUMUYECKOe 3arpsi3HEHUE OKpY Karoleit
cpensl U ero nocienctua. Oxpana
ruapocdepsl, TOUBbI, aTMOCPEPHI,
(ba0psl ¥ GpayHbl OT XUMHUYECKOTO

10.05

15.05

17.05




3arps3HEHUSL.

[IpakTrueckue paboTsr: 1.
DKcrnepuMeHTalIbHbIE 3a/1a4H 110 TeMaM

50 1 21.05
«MeTauibl ¥ UX COEMHEHUN»,
«Hemeramibl ¥ UX COEAUHEHUSI.
51 K/PNe4 1 24.05
OBILIEE KOJIMYECTBO YACOB I10 51

[TPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. Pymsutuc I'.E. Xumus. 10 ximacc: y4e0.171s1 001meo0pa30BaTebHBIX OpraHU3aIHii:
6a3oBbIil ypoBeHb / [.E. Pynsutuc, @.I" ®enpaman. — M.: [Ipocsemenne, 2014. — 224 c.

2. Pymsutuc I'.E. Xumus. 11 xnacc: yue0.ams o0rieoOpa3oBaTenbHbIX OpraHu3aluil:
6a3oBb1it ypoBeHs / [.E. Pymsutuc, @.I" ®enpaman. — M.: [Ipocsemenne, 2014. — 224 c.

3. Pymutuc I'.E. Xumus 10 kiacc: yue6.mocobue a1t oomeo0pa3oBar. opraHu3ayi:
yray6:n. yposens / I'.E. Pymsutuc, @.I' ®enpaman. — M.: [Ipocsemienue, 2018. — 351 c.

4. Pym3utuc I'.E. Xumus 11 kiacc: yue6.mocobue s o0meo0pa3oBar. opraHu3aiui:
yray6un. yposens / I'.E. Pymsutuc, @.I" ®enpaman. — M.: [Ipocsemienue, 2018. — 335 c.

5. Epemun B.B.  Xumusa. YrnyOnéuuslii  ypoBenb. 10  kmacc:  y4eO.quis
obmieoOpaszoBar. opranuzanuii: yrnyon. yposenb / B.B. Epemun, H.E. Ky3pmenko,
B.U. Tepenun. — 2-e uzn. — M.: [Ipoceemenue, 2019. — 449 c.

6. Epemun B.B. Xumusa.  YrnyOonéuusid  ypoBenb. 11 kmacc:  yueb.mis
obmieoOpazoBar. opranm3anuii: yriyon. yposenb / B.B. Epemun, H.E. Ky3smenko,
B.U. Tepenun. — 2-¢ uzn. — M.: [Ipoceemenune, 2019. — 480 c.

7. ITy3akoB C.A. Xumus. 10 xiacc: yued.my1st o01ieo0pa3oBar. opraHu3anuii: yriayo.
yposenb / C.A. [ly3akos, H.B. Mamnuna, B.A. IlonkoB. — 2-¢ u3a. — M.: IIpocserenue,
2020. - 320 c.

8. ITyzakoB C.A. Xumus. 11 knacc: yue6.mist o0ieo0pa3oBar. opraHu3aiui: yriayoom.
ypoBenb / C.A. Ily3akoB, H.B. Mamuuna, B.A. [TonkoB. — 2-¢ u3zn. — M.: IIpocsenienue,
2020. - 320 c.

9. Ky3pmenko H.E. Hauana xumun: juig nocrynaroumx B By3sl / H.E. Ky3pmeHko,
B.B. Epemun, B.A. IlonkoB. — 17-u3a. — M.: JIaGoparopus 3uanuii, 2017. — 704 c.

METOANYECKHUE MATEPHUAJIBI IUIAA YUUTEJIA
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NMPOLIHYPOBAHO H CKPETIEHO NEYaThio
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