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MNOACHUTEJIBHASA 3AIINCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro oO0IIero oopa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpasoBaTeIbHON IpOrpaMMBbl CpeaHero o01ero
oOpazoBanusa(POIl COO), npencraBieHHbIX B PeaepadbHOM TOCyIapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yuérom KoHmenuuu mnpemnogaBaHus
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanvy, peaNu3yIOUIMX OCHOBHBIE 0O0pa3oBaTelIbHbIE MPOTPAMMBbI, H
OCHOBHBIX TOoJIO)keHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
Odenepanuun Ha nepuoa a0 2025 rona» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XvUMHUS HAa YpOBHE YIiyONEHHOTO HW3Y4YEHHs 3aHMMAET BAXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOro oOpaszoBanus ywammxcs 10-11 kmaccos.
WN3yuyenue mpeamera, pealum3yeMoe B YCIOBUSAX U] PepeHIIMpPOBaHHOTO,
npouabHOrOo OOy4YeHHs, MPU3BAaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOIIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aZanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KH3HU B COLUYME, a TAKXKe IS
NPOJOJIKEHUST OOyUYeHHs] B OpraHM3alusx MpodecCuOHATbHOIO0 00pa3oBaHMs, B
KOTOPBIX XUMUS SIBJISIETCA OAHON U3 MPUOPUTETHBIX TUCIUTLIUH.

B nporpaMmMme mno XuMuM Ha3zHayeHUE MpeaMera «XUMHUS» TOIydaeT
NoJpoOHYI0 ~ MHTEpIPETali0 B COOTBETCTBUU C  OCHOBOIIOJATalOIIUMHU
nosioxenusmu GI'OC COO o B3auMOOOYCIOBIEHHOCTH IIejieH, CoJepKaHusl,
pe3ynbTaToB O0yueHHUs W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETLCTBOM TOMY SBIISIIOTCSL CJIEIYIONINE BBIMOJHIEMbIE MPOrPaMMON TIO
XUMUHU (PYHKITHN:

e uH(}pOpPMAIMOHHO-METOAMYECKAs, peaju3alus KOTOpoil obecrieunBaeT
HOJyYyeHHE NPEJCTaBICHUS O LEsIX, COJEp)KaHWU, OOIIeH CTpaTeruu
0o0y4yeHus, BOCIIMUTAHUS U PA3BUTHA O0YYAIOIMIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpraHM3alMOHHO-TIAHUPYIOIIas, KOTOpast peycMaTpuBacT
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIEIOBATEIBHOCTH
U3y4eHus: yueOHOro Mmarepuaina, KOJIWYECTBEHHBIX M KayeCTBEHHBIX €T0
XapaKTEepPHUCTUK; MOAXOJ0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJII U OIIEHKHM OOpa3oBaTEIbHBIX JOCTIXKEHUN OOydaromuxcsi B
pamMKax HWTOTOBOM arrecTalu B (opMe €IUHOrO TOCYIapCTBEHHOTO
9K3aMeHa M0 XUMUHU.

[Iporpamma i yriayOIE€HHOTO U3yUYEHUS! XUMUU:



e YCTaHaBJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJAEpKaHHE, 00s3aTelIbHOE
JUIT U3YY4EeHUS] B paMKax OTAENIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpenielieHue U CTPYKTYpUpOBaHUE €ro Mo KjaccaM, OCHOBHBIM
coJiepKaTeNIbHbIM JIUHUSM/pa3fiefiaM Kypca;

e JaéT MPUMEPHOE pacmpeiesieHne Y4eOHOTO BPEMEHHU, PEKOMEHIYEeMOI0
JUISL UBYUYEHUS OTACIbHBIX TEM;

e TMpeajaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOSHUsI Kypca, BHYTPUIIPEAMETHBIX U
MEXKIIPEIMETHBIX CBS3EH;

e J1a€T METOJIMYECKYIO0 MHTEPIPETAIMIO IeJIel U 3a/lay U3ydeHUus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPKATEIbHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX  PE3YJIbTAaTOB OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOMN
IporpaMMBbl CpEIHETO o01ero oOpa3zoBaHUs (JINYHOCTHBIX,
METaNpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ Y4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

ITo BceM Ha3BaHHBIM MO3UIMAM B TPOrpaMMe IO XMMHUHU IPEAYyCMOTpPEHA
PEEeMCTBEHHOCTh C OOYy4YeHHEM XHMHU Ha YpOBHE OCHOBHOI'O OOIIETO
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOM MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOUIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOW COCTABIISIONICH,
KOTOpasi JIOJDKHA OMNpPEAENIThbCSl B COOTBETCTBUHM C HANPABIEHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30Boro u yriayOJaEHHOrO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO O0yUCHHS Ha YpPOBHE CpeIHEro oOlmero oO0pa3oBaHHS
XAMHSI Ha YPOBHE YIIYOJNIEHHOTO U3YYCHHUS HANpaBICH HA Peau3aIiuio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  [OJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHCIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX UCIUIUINH B By3aX M OpPTaHU3AIUSAX CPETHETO MPOo(ecCHOHaTBLHOTO
oOpa3zoBanusa. B 9Toil CBsA3M wu3yueHHe mpeaMeTa «XHUMHs» OPUSHTUPOBAHO
MPEUMYIIECTBEHHO Ha paclIUpeHue U  YIUIyOJIeHHWe TEOpPEeTUYECKOW U
MPAKTUYECKON MOATOTOBKH OOYYalONINXCsl, BEIOPABIINX OMPEACIEHHBINA MPOQPUITH
oOydYeHWsI, B TOM YHCJIE C IEPCTIEKTUBOM TOCIEAYIOMIETO TOTYyIeHUS XUMUYECKOTO
oOpa3oBaHus B Opranu3anusx npodeccruonansHoro oopazoanus. Hapsay c atum,
B cBete TpeboBanuiit ®I'OC COO Kk MmIaHHpyEeMbIM pe3yiabTaTaM OCBOCHHUS
dbenepanpbHON 00pa3oBaTEIbHON MPOTrpaMMBl CpPEIHEro oOIero oO0pa3oBaHUs
u3yueHue npeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad
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BOCIIUTAHUSI U COIMATIBLHOTO Pa3BUTHUsA OOydaromuxcs, Ha (OpMUPOBAHUE Yy HUX
OOIIIEUHTEIJIEKTYaJIbHBIX YMEHHUHM, YMEHHUI palldOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX  CIMOCOOOB  JEATEIBHOCTH, MMEIOMIMX MEXAUCIUIUIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapistonuMu ipeiMeTa «XUMUsS» Ha YpOBHE YriayOJEHHOrO W3Y4YEHUs
SABJISIIOTCS  yIUIyOn€HHBIE Kypchl — «Opranuueckas xumus» u «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3alMy COJEpKaHUsl ATUX KypCOB B IMpOrpaMMe IO XHUMHU 3a OCHOBY
npuHATel nojoxeHuss ®I'OC COO o paznuuusix 0a30BOro W yriayoJ€HHOTO
YPOBHEH U3yUYeHUs MpeIMETa.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuyecKkass XHMHS» COCTABISET COBOKYIMHOCTh TPEJAMETHBIX 3HAHUN W
YMEHUM, OTHOCAIIMXCA K 0a30BOMY YPOBHIO M3Yy4YeHHUs TpeaMera. JTa cUcTema
3HAHMM TOJy4YaeT OMNpeNeEHHOEe TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OoJbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriayOJ€HHOM YypOBHE H3y4YeHHUs IMpeaMeTa obecredyeHa
BO3MOXKHOCTh 3HAQYUTEIBHOTO YBEIWYEHUS O0BbEMAa 3HAHUA O XUMHUYECKHX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJeHUsI
NPEJICTaBIEHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NPOTEKAaHMs PeaKINii, pacCCMaTPUBAEMbIX C TOUYKH 3PEHUS XUMHUUYECKOW KUHETUKU
U TepMoauHaMuKku. W3yueHue mnepuoanueckoro 3akoHa u llepuoamueckoii
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAHTOBOMEXaHUYECKUX MPEACTABICHUAX O CTPOCHHH aToMa. XUMHUYECKasi CBS3b
OOBSCHACTCS C TOYKU 3PEHUSI DHEPTreTUUECKUX U3MEHEHUN mpu e€ 00pa3oBaHUU U
paspyllieHnud, a TakkKe ¢ TOYKH 3pEHUS MEXaHHW3MOB €€ oOpaszoBanus. M3yuenue
TUTIOB ~ peakiui  JomoiHseTcss  (GOpMHpPOBAHHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIIEKTPOJIN3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHmdeckoil XUMUU MPU PACCMOTPEHHHM PEAKIIMOHHOW CIOCOOHOCTH
COEIMHEHUN ynemnseTcs ocoboe BHUMaHUE BOMpocaM 00 3JIEKTPOHHBIX d(DdeKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEeaKIui.

Ocoboe 3HayeHWE HMEET TO, YTO Ha COJEpPKAHHE KYpPCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KIIACCOB OMPEAeIEHHOTO MPOQUIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTypy H XapakTep JONOJHEHWA K oOmel cucreme
MPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIC TIPeaAMeEThl. Tak, Hampumep,
B COJICpKaHUM TpEeAMETa ISl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0binoe
3HaueHne OyayT WUMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. llpu
M3YYCHUHW TIpeJMeTa B JIAaHHOM CIydae akIeHT OyJeT caenaH Ha OOIIHOCTH
METOJIOB MMO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPHUl B XUMHUH U B (PU3MKE: aTOMHO-
MOJIEKyJIsipHas Teopusi (MOJEKyJsipHAs Teopusi B (U3UKE), 3aKOHBI COXPAHECHUS
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MacCbl M DHEPIHM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIN3a, MPEACTABIEHUSA O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpemMs B cOIepkKaHMM IpeaMeTa Uil KIAcCOB XUMHKO-
Ouonornyeckoro npoduiis OoNbIIKMKA yAENbHBI Bec OyIeT MMETh OpraHuYecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb Il OoJiee
OOCTOSITENIBHOTO ~ PAacCMOTPEHHUSI XMMMYECKOW  OpraHu3aluu  KJIeTKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYPHbIE KOMIIOHEHTBI, KaK JUOUABL, O€JIKHU, YIIEBOAbl, HYKIECHHOBBIE
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUS O COCTaBE W CBOMCTBaxX IpPEACTaBUTEINECH
OCHOBHBIX KJIACCOB OpPraHMYECKUX BEUIECTB CIy’)KaT OCHOBOM IJi1 H3y4YEHHS
CYLIHOCTH Mpo1ecCOB (POTOCUHTE3A, IbIXaHUs], UILEBAPEHUS.

B mnmane ¢dopmupoBaHHs OCHOB HAyYHOIO MHUPOBO33PEHHUS, OCBOCHHMS
OOLIIEHAYyYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMHUs» Ha yriayOJEHHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS34X C Y4YEOHBIMHU TpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactell «EcTecTBeHHO-HAay4YHBIE MpeAMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)Ke, Kak Ha YpOBHE OCHOBHOT'O U CpelIHEero oomiero oOpazoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEePBOCTEIIEHHON 3HAYMMOCTH SIBIIA€TCA (DOPMUPOBAHHE OCHOB
HAyKd XUMHUU Kak o00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUYECKOM
NEATENIbHOCTU Y€JIOBEKA U OJTHOTO M3 KOMIIOHEHTOB MUPOBOU KYJbTYphl. Penienue
ATOW 3a7auyd Ha YIUIYOJIEHHOM YPOBHE U3YYEHHs] NpeIMeTa Mpeirnoaraet
pean3alMIO TAKUX LIEJIEH, KaK:

e (opmupoBaHue mTpeACTABICHUN: O MaTepUATHLHOM EIMHCTBE MHUDPA,
3aKOHOMEPHOCTSX M IO03HABAEMOCTH SIBJICHUM IPUPOJIBI, O MECTE XMMHUH B
CUCTEME €CTECTBEHHBIX HayK HM €€ Beaylledl poiu B obecredyeHuu
yCTOMUMBOrO  pa3BUTUS  4YeJIOBEYECTBA: B pPELIEHUH  IpodiiemM
AKOJIOTHYECKOM, PHEPTreTUIECKON M MUIEBON O€30MacHOCTH, B Pa3BUTHU
MEJULHHBI, CO3JaHUN HOBBIX MATEPHUAJIOB, HOBBIX HICTOUHUKOB DHEPIUU, B
00eCnevYeHnr palMoOHaIbHOIO MHPUPOJONOIb30BaHMUs, B (OPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KyJbTypbl YEJIOBEKA, a TAKKE IKOJIOTMYECKU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37]0POBBIO U MPUPOIHON Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAIIUX B OCHOBE XUMHUYECKOU
COCTaBJISIIONICH €CTeCTBEHHO-HAYYHOM KapTHHBI MUpa: PyHIaMEHTAIbHBIX
MOHATHM, 3aKOHOB W TEOPUHA XUMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJIMOJEKYJISIPHOM, O  TEPMOIAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHUsS XMUMHUYECKMX PEaAKLUUM, O
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XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIIEPCHBIX CHCTEMaX, 00 o0mux
HAyYHBIX MPUHIIATIAX XUMHYECKOTO MPOU3BO/ICTBA;

e (QopmMmupoBanue y oOyyJaroiuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW JJIs1 OOBSCHEHUS
KJITIOYEBBIX HJICH W MPOOJEM COBPEMEHHOW XUMUH, I OOBSICHCHUS W
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTECTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHS IPOOJIEM, CBI3aHHBIX ¢ XUMHUCH, IPOTHO3UPOBAHUS,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MMacHOCTH MOCIIEICTBU I
OBITOBOW W TPOM3BOACTBECHHOM JEATCILHOCTH YEJIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMEepepadOTKOU
BEIIECTB;

e yrayOJeHWE  TPEACTABICHWA O  HAyYHBIX  METOJaxX  IO3HAHWS,
HEOOXOJMMBIX IS TPUOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHMS XWMHYCCKUX SBICHUN, HWMCIONIMX MECTO B
IPHUPOJIC, B MPAKTHUCCKON JACATEITHPHOCTH U ITOBCEIHEBHOM JKU3HU.

B 1muraHe peanu3anuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX
(GYHKIMI 1IEJIOCTHONW CHUCTEMBI CPEJHEro OoOIIero oOpa3oBaHMs MPU H3YUYEHUH
npeaMera «XuUMHs» Ha  yrayOJIEHHOM ypOBHE OCOOYI0  aKTyallbHOCTh
IpUOOPETAIOT TAKUE TENH U 33/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHHUS K IIpolleccy TBOpUEeCTBA B OOJACTH TEOPETUYECKUX U
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKHU;

e pa3BUTHEC MOTHBAallMM K OOYYEHHWIO W TO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTpPOJIKO ¥ CaMOBOCIHTAHMIO  Ha  OCHOBE  YCBOGHUSA
00I1eYeI0OBEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
crocoOHocTel oOydarommxcs, (OpPMHPOBAHHWE Y HHX CO3HATEIHHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW MTPO¢)eCCHOHATBHON M OOIIECTBEHHOM JEATEILHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3J0pPOBbIO H TMOTPEOHOCTH B
3I0pOBOM 00pase >KU3HH;

e (opmupoBaHHe yMEHUW W HABBIKOB Pa3yMHOT'O MPHUPOJIONOJIB30BAHUS,
Pa3BHUTHE DKOJIOTHUECKOU KYIbTYpPbI, TPHOOPETEHHE OIBITa OOIIECTBEHHO-
MIOJIE3HOM 3KOJOTUYECKON IESTEIBHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX ISl U3YYCHHUS] XUMUU Ha YTTyOJIeHHOM
YpOBHE cpemHero obmero oopasoBaHusi, coctapisier 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Hezento), B 11 kitacce — 66 vaca (2 yaca B HEZIEIIO).



COIAEPKXAHUE OBYYEHUA
10 KVIACC

OPI'AHUYECKASA XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COeTUHEHHM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BaJleHTHbIE BO3MOKHOCTM aToOMa YIJIEpoJa. XMMHUYECKas CBSI3b B
OpraHMYeCKUX COEIMHEHUAX. Tumel THOpUAU3ALMM aTOMHBIX OpOuTanNe
yraepoaa. MexaHu3Mbl 0Opa30BaHUsl KOBAJIEHTHOUM CBsI3U (OOMEHHBIN U JOHOPHO-
aKkuenTopHblil). TUMNBl NepeKpbIBaHUA ATOMHBIX OpOUTalied, G- U T-CBSA3M.
OnunapHas, nBoWHAasE U TpoiHasi cBs3b. CrocoObl pa3phiBa CBSI3EM B MOJIEKYJax
opranudeckux BemectB. [loHsTue o0 cBOOOJHOM pajukane, Hykieopuiae Hu
anexTpoduIe.

Teopust crpoeHuss opraHnyeckux coeauHeHuiit A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJI. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKuX CcoeAuHeHUN. MonekynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (OpMyJbl pa3jIMYHbIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHas,
ckenetHad. M3omepusa. Buabsl uzomepuu: CTpyKTypHas, NPOCTPAHCTBEHHAS.
OnexTpoHHbIe YPDEKTH B MOJIEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBienne o KiIaccU(pUKaUU OpraHUYecKux BemiecTB. [loHaTHe o
dbynkimonanbHoM rpymme. ['omonorus. ['omonornyeckue psigsl. CuctemaTudeckas
HOMeHKiatypa opranndeckux coenuHeHuidt (IUPAC) u TpuBuanbHBIC Ha3BaHHS
OTJAEJIBHBIX IPEACTABUTEIICH.

OcobOeHHOCTH W KJIaccUUKAIUs OpraHUYecKUX peakiui. OKUCIUTEITHHO-
BOCCTAHOBUTEIIBHBIE PEAKLIUHA B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsS] BEIIECTB M HX MPEBPAICHUI:
O3HaKOMJIEHHE C oOpa3laMu OpraHMYECKUX BEIIECTB MW MaTepHajaMd Ha HUX
OCHOBE, OIIBITBI IO IPEBPAIIECHUI0 OPraHUYECKUX BEUICCTB IIPU HArpeBaHUU
(mnaBneHue, OOYIIMBAaHME W TOPEHHUE), KOHCTPYHPOBAHHE MOJEICH MOJIEKy
OpPraHNYEeCKUX BEIIECTB.

YrieBogopoasl.

Anxanbl. ['omonmornueckuii psijy ankaHoB, 001mas GpopmMynia, HOMEHKIATypa |
M30MepHsi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYIN aJKaHOB, SP -
ruOpuan3anus aTOMHBIX opOuTaneil yriepoaa, o-cBsizb. DU3MYECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJKaHOB: PEAKIHUHM 3aMElICHUs, HU30MEpHU3aluHu,
JNETUAPUPOBAHMUS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxpaenue B npupoae. CriocoObl MOTyYeHUs] U TPUMEHEHUE aJIKaHOB.

Huknoankanel. OOmwas ¢popmysna, HOMEHKIATypa U uzoMepus. OCoOOEHHOCTH
CTPOCHHMSI M XUMHUUYECKHUX CBOMCTB MajbiX (IUKIOMPONaH, LIHUKIOOyTaH) U
OOBIYHBIX (LIIMKJIOTEHTAH, IUKJIOTeKCaH) HUKIoankaHoB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuil psii ajkeHoB, 001mias ¢hopmysia, HOMEHKIATypa.
DIEKTPOHHOE M  NPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJl alKeHOB, SP-
rudpuan3anus aToOMHBIX opOuTayie yriepoaa, o- U m-cBsizu. CTpyKTypHas u
reomeTpuueckas (UUC-TpaHc-) uzoMmepus. Dusnyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPUCOCAUMHEHUS, 3aMCICHUS B O-TOJIOKEHUE
npy JABOMHOM CBSA3MW, MojuUMepu3anuu U okucieHus. [IpaBuwio MapkoBHUKOBA.
KauecTBeHnHbIe peakinu Ha ABOMHYIO CBS3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHBIE, U30JIMPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUSI U XUMHUYECKUX CBOWCTB
CONPSKEHHBIX  JTUCHOB, 1,2- m 1,4-npucoenunenue. Ilonumepuszanus
conpsKEHHBIX TUeHOB. CrIocOOBI MOTyUYeHHS U TPUMEHECHHE aJIKaIUEHOB.

Anxunbl. ['oMonoruyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl alIKUHOB, SP-
rudpuau3anys aTOMHBIX opOuTasiel yriepoaa. OuU3MYecKue CBOWCTBA AJIKHUHOB.
XHAMHUYECKHE  CBOWMCTBA:  pEaKIUM  NPUCOCAWHEHUS,  JUMEpU3ALUd U
TPUMEPHU3ALNY, OKUCIEHUSA. KUCIIOTHBIE CBOIICTBA AIKWUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBsi3b. KauecTBeHHBIC peakiy Ha TPOHYIO CBsA3b. CIIOCOOBI MOTyUYEHUS
Y IPUMEHEHHE AJIIKUHOB.

ApoMaTudeckue yriieBoaopo bl (apeHbl). ['omonorudeckuil psii apeHOB,
oOmrast hopmyna, HOMEHKIATypa U U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbl OeH30ila. DU3MYECKHE CBOWCTBA apeHOB. XHMHUYCCKHE
CBOICTBaA OEH301a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHUS B 0€H30JbHOM KOJIBIIE U
YIJIEBOJOPOJAHOM paJuKale, PEeaKUUd NPUCOCANHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBmeHue 00 OpPUEHTUPYIOIMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE AaTKUIBHBIX PpaTUKaIoOB, KapOOKCHUIBHOM,
TUAPOKCUIBHOM, aMHUHO- M HUTPOrPYIIbI, aTOMOB TaloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lomumepusanus ctupona. CrnocoObl MOTy4eHUS U
MIPUMEHEHUE apOMAaTHUYECKHUX YTIIEBOJIOPOJIOB.

[Tpuponnsiii ra3. [lomytHeie HedTaHBIe Ta3pl. HedTh 1 €€ mpoucxoxaeHwme.
Kamennsiii yronp u mpoayKkTel ero nepepadotrku. CrocoOsl mnepepaboTku HePTH:
MEPEroHKa, KPEKUHI (TePMUYECKUM, KATAIUTHUYECKUW), pUPOPMHUHT, MUPOJIU3.
[TponykThl nepepabOTKU HEPTHU, UX TPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.



['eneTnyeckas CBA3b MEXKy PA3IUYHBIMU KJIACCAMU YTIE€BOAOPOAOB.

DNEKTPOHHOE CTPOCHHE TaAJIOT€HIPOU3BOJIHBIX YIJIEBOAOPOAOB. Peakuun
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIy, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBUe Ha TraJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIENOoYd. B3anMOIENCTBUE OUTajJOr€HAIKAHOB C MAarHUeM U LIMHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COCIUHEHMUSAX. Hcnons3oBanue
raJIOreHIPON3BOIHBIX YTJEBOJOPOJOB B OBITY, TEXHHMKE U TPU CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAILCHUI:
n3yueHue (U3NYECKUX CBOWMCTB YIJIEBOJIOPOJIOB (PacTBOPUMOCThH), KAUYECTBEHHBIX
peakuuii YriieBoJOpPOJOB pPa3IMYHbIX KJaccoB (oOeciBednMBaHuE OpOMHOW MU
MOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajausi, B3aUMOJCHCTBHUE alleTHICHA C
aMMUayHbIM pacTBOpoM okcuga cepedpa(l)), kauecTBeHHOe OOHapyKEeHHE
yriepoga W BOJOpPOAA B OPraHMYECKUX BEUIECTBaX, MOJyYE€HUE OTUJIEHA U
U3y4YEeHHE €ro CBOMCTB, O3HaKoMmiieHHE C¢ KosulekiusmMu «Hedtb» u «Yromby, c
oOpasllaMM TUIacTMacc, KaydyyKOB M PE3UHBbI, MOJEIUPOBAHUE MOJEKYI
yIJI€BOJA0POJIOB U TAJIOT€HIPOU3BOIHBIX YTIIEBOAOPOIOB.

Kucnopoaconep:xaiiue oprannyeckue coeuHeHMsI.

[Ipenensubie ogHOaTOMHBIE cnUpThl. CTpoeHHE MOJIEKYNl (Ha mpuUMepe
MEeTaHoJla M JTaHosa). ['omonoruueckuil psa, obmas Qopmyna, H3OMepus,
HOMEHKJIaTypa U Kkiaccudukamus. @Dusznueckre CBOMCTBA  MpeNeNbHbIX
OIHOATOMHBIX CHUPTOB. BoOIOpOoaHBIE CBSI3M MEXAY MOJEKYJIaMH CIHPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHMs, Jeruiparalud, OKHCIICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKUMH  KHUCJIOTAMHU.
KauecTBeHHas peakiusi Ha OJHOATOMHBIE CIIUPTHI. JlelicTBHE 3TaHONa U METaHOJa
Ha opraHu3M uyernoBeka. CrocoObl TMONy4YeHHS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa 1 u3oMepusi. OcOOEHHOCTH (PUBHYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — STUJIEHIVIMKONb U TIULEpUH. DuU3NuecKue Hu
XUMUYECKHE CBOWCTBA: PEaKIUU 3aMEILECHUS, B3aUMOJECUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCIOTaMU, KauyeCTBEHHAasi pEaKUUs Ha MHOTOAaTOMHBIE
cupthl. [lpencraBnenne 0 MeXaHHW3ME pPEAKIUN HYKICO(DHIBHOTO 3aMEIICHHS.
HleiictBue Ha opranu3sM denoBeka. CrmocoObl TONY4YeHHS] W TPUMEHEHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BIUSHUE TUJIPOKCOTPYNNBI U
O6en3onbHOTO simpa. Pusmdeckue cBoiicTBa ¢eHona. OCOOCHHOCTH XUMHUYECKHX
cBoiicTB (enona. KauectBeHuwsie peakiuu Ha (eHon. TokcuyHOCTh (DeHOoMA.
Croco0b1 monydenus u npumenenue henona. denondopmanbaeruanas cMoa.

KapOoHumnbHble coeTMHEHNS — abAETUIbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonoruyeckue psabl albJIeTU0B U KETOHOB, o0mIas
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dbopmyna, u3zoMepuss U HOMEHKJIaTypa. Du3NUecKhe CBOWCTBA albJETUIO0B H
KETOHOB. XMMHMYECKHE  CBOWMCTBA  aJbJETMJOB M  KETOHOB:  pPEaKIUu
npucoenruHeHusi. OKUCIEHUE ANIbJIETUA0B, KAUECTBEHHbIC PEAKIIUA HA AJIbICTUbI.
Cnoco0bI noTy4eHUs! ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OnHOOCHOBHBIE MpeeTbHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJ KapOOHOBBIX KUCOT. M30Mepus u HoMeHkIaTypa. duznueckue cBocTBa
OJIHOOCHOBHBIX MPENIEeIbHBIX KapOOHOBBIX KHUCIOT. BOAOpOAHBIE CBSI3M MEXIY
MOJIEKyJIaMu KapOOHOBBIX KHCJIOT. XMMUYECKHE CBOMCTBA: KUCJIOTHBIE CBOMCTRA,
peakiusi ITepudUKaIMU, PEaKIUU C Y4YaCTUEM YTIEBOJOPOJIHOIO paauKana.
OcoOEHHOCTH CBOWCTB MYypaBbUHOM KHCJIOTHI. [loHSTHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIJIOT — CJIOXHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKApOOHOBBIX KHUCJIOT, TUAPOKCUKApPOOHOBBIX KUCIOT. IIpencTaBurenu BhICITUX
KapOOHOBBIX KHUCJIOT: CT€apUHOBAs, NaJIbMUTHUHOBAsS, OJICMHOBAs, JUHO/E6A4S,
JUHONIeH08as KUCIOThl. CIOCOOBI TIOJIyYeHHUs U MPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxubie 23¢upsl. ['oMonornueckuii psjg, oOmas (opMyna, uzoMepus H
HOMEHKJaTypa. PU3MUECKMEe U XUMHUYECKUE CBOWCTBA: THUJPOJIU3 B KHUCIOW U
IEIIOYHOU CpEIE.

Kupsi. Ctpoenue, Gpuznueckue 1 XUMUUECKHUE CBONCTBA KUPOB: THAPOIHU3 B
KUACTION U 11enouHoi cpene. OCOOEHHOCTH CBOWCTB KHUPOB, COAEPKAIIMX OCTATKH
HEIPEICIIbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoOJIE.

MpbL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIeHCTBUE.

O6mmas xapakrepuctuka yrieBoaoB. Knaccudukanus yrieBoaoB (MOHO-, TU-
U Tmojucaxapuisl). MoHOcaxapuIbl: TJIOKO3a, (PpykTo3a, rajiakTo3a, pubdo3a,
ne3zokcupu6o3a. dusnyeckue CBOMCTBA M HaxoklaeHHe B npupoae. Dorocunres.
XUMHYECKUE CBOMCTBA TIIFOKO3bI: PEAKIIMU C YYACTUEM CIIUPTOBBIX U AIBJICTHIHON
Ipynm, CIOUPTOBOE W MOJOYHOKHUCIOE Opokenue. I[IlpumeHeHue TIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTA Opranu3ma. Jlucaxapuapl: caxaposa, MajbTo3a U
JmakTo3a. BoccraHaBnuBaromye 1 HEBOCCTAHABIMBAIOLINE aucaxapuasl. ['uaponus
nucaxapunoB. Haxoxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: kpaxmann,
INIMKOTeH U 1emnono3a. CTpoeHHe MaKpOMOJEKYJ Kpaxmana, TJIMKOT€Ha U
HEJUTI0NIO3bl.  PU3MUYECKHME CBOMCTBA Kpaxmaja M LEJUII0JIO3bl. XHWMHUYECKHUE
CBOWMCTBAa Kpaxmajia: TMApPOJIN3, KAYeCTBEHHAas peakuus ¢ HOJOM. XUMHYECKHE
CBOMCTBA IEJUTIOJIO3BI: TUIAPOIU3, MoidydeHrne 3pupoB nemtono3bl. [lonarue o6
HCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alle€TaTHBIN HIENK).

OKCIEpUMEHTAJIbHbIE METOAbl HW3YUYEHHUsI BEIIECTB M HUX IPEBPAILICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJIE, B3aUMOJICVICTBUE ITAHOJA C HATPUEM,
OKHCJICHUE STUJIOBOTO CIIUPTA B ajbJETHUJ] HAa PACKaJIEHHOW MEIHOM IPOBOJIOKE,
OKHCJIEHHE JTWJIOBOTO CIHPTAa AUXPOMATOM Kalids (BO3MOKHO HCIOJIb30BAaHHE
BHUJIEOMATEPUATIOB), KAYECTBEHHBIC PEAKIMH Ha albJIeruibl (C TUIAPOKCUIOM
muammuHcepeopa(l) wu  rugpoxcumom  meau(ll)), peakums raMiepuHa €
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ruapokcugom Mmeau(ll), xumuueckue cBOWCTBA pacTBOpa YKCYCHOM KHUCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIOKO3bl ¢ TuapokcuaoMm meau(ll), B3aumoneiictBue
KpaxMaljia ¢ MOJIOM, PEIICHUE SKCIEPUMEHTANIbHBIX 3a/iady Mo TemMaM «CHupThl U
(denoinby, «KapooHoBbIe KUCTOTHI. CI0KHBIE 3PUPBD».

A3oTcoaep:kaniue OpranHndecKue coeJMHeHusl.

AMHHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Kiaccudukaiuss aMUHOB:
anudpaTUuecKue W apoOMaTHYECKHe, IEePBUYHBIC, BTOPUYHBIE UM TPETUYHEIE.
Crtpoenue mosekynd, oOmas gopmyina, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoiicTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMUHOB: OCHOBHBIE CBOWCTBA,
AJIKUJIMPOBAHUE, B3aMMOJECHUCTBUE MEPBUYHBIX AMHUHOB C a30TUCTOW KHCIIOTOM.
Counu aKunaMMOHU4.

AHWIMH — TpeACTaBUTENb aMHHOB apomaTudeckoro psga. CrpoeHue
aHwiMHA. B3auMHoe BiMsiHUE TPYyNI aTOMOB B MoJieKyJie aHuiInHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHuiuHA. KadecTBeHHBIe peakiuu Ha aHUIUH. CriocoObl
MOJIydeHUsT W NpuMeHeHue anudatuyeckux amuHOB. [lonydenuwe aHuiIMHA U3
HUTPOOEH30J1a.

AmMuHOKHCTOTEL.. HoMeHkmatypa u uzomepusi. OT/eNbHbIC TPEACTAaBUTEIN O-
AMUHOKHCJIOT:  TJIMIMH, aJaHuH. @Ou3nuecKkue CBOWCTBA  aMUHOKHUCIIOT.
XUMHUYECKHE CBOWMCTBA aMHHOKHCIOT Kak aM(OTEepHBIX  OpraHMYeCKUX
COCIMHEHUN, peaklMs TMOJMKOHJEHCAlUM, O00pa3oBaHUE MENTUAHOW CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CUHTE3 U THIPOJIA3 NENTHUIOB.

benku kak mpuponHble noaumepbl. llepBuyHas, BTOpUYHAs W TpPETUYHAs
CTpyKTypa OenkoB. XUMHUYECKHME CBOMCTBAa OEJKOB: THUAPOJIM3, JCHATYpALMs,
KayeCTBEHHBIE peaKINU Ha OEJIKU.

OKCIEpUMEHTAJIbHBIE METOAbl M3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
pacTBopeHHE OEJIKOB B BOJIE, JE€HATypalus OEIKOB MPU HArPEBaHHH, IIBETHHIC
peakuuu Ha O€NKH, peHIeHHWE OHKCICPUMEHTAIbHBIX 3aJad [0  TeMaMm
«A3oTcoaepxkainue OpPraHWYECKUE  COCIUHEHUS» U «PacnozHaBanue
OPraHUYECKUX COCTMHEHUI.

BbicOKOMOJIEKY ISIPHBIEC COCAUHECHUS.

OCHOBHbIE TOHATHS XUMHUU BBICOKOMOJIEKYJIAPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AUU, CPEIHSS MOJICKYISIpHAs
Macca. OCHOBHbIE METOABbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIMHEHUN —
MOJIMMEPU3ALIMS U TTOJIMKOHEHCAIIHS.

[lonumepubie Mmatepuanbl. I[lmactmacchl (MOMUATUIIEH, MOJUIPOIUIICH,
MOJIMBUHWIXJIOPU,  MOJUCTUPOJ, MOJTUMETUIMETAKpWiIaT, MOJIUKApOOHATHI,
oy TUIeHTepedTanar). Yrunusamnus u nepepadoTka miacTUuKa.

DnacToMephl: HaTypaJbHBIN KayuyK, CUHTETUYECKHE Kay4yyKH
(OyTaareHOBBIN, XJIOPOMPEHOBBIN, U30MPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHble (XJIONOK, IEPCTh, MIENK), UICKYCCTBEHHbIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAIPOH U JIaBCaH).
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[Tonmumepsl CIIEIUAIBHOTO Ha3HAYCHUS (Tedmon, KEBJIAp,
AIIEKTPOIPOBOIAIINE TIOTUMEPBI, OMOpa3iaraeMble TIOJTUMEPHI).

OKCHEpUMEHTALHBIE METOABl HM3YyYCHHUS BEUIECTB M WX TNPEBPAIICHUMN:
O3HaKOMJICHHE C oOpa3liamMy TMPHUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4dyKOB, PEIICHHE OKCIICPUMEHTAIBHBIX 3adad 1o Teme «Pacrmo3HaBanme
IJIACTMACC ¥ BOJIOKOHY.

Pacuérnsbie 3anaun.

Haxoxxnenue MOJEKyJISpHOH (GOpPMYNIBI OPraHMYECKOTO0 COCIUHEHHS I10
MAacCOBBIM  JIOJIIM  DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaXOXKICHUE
MOJIEKYISIpHOM (POpMYJIbl OPraHUYECKOTO COEAUWHEHUs 1o wmacce (00BEMY)
OPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peaKkUd W/WIM HWCXOJIHBIX BEIISCTB, YCTAHOBJICHUE CTPYKTYpHOH (QOpMYIIbI
OpPraHUYECKOr0 BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWCTB WJIM CIIOCOOOB
MOJTYYCHHUS, OTPECICHUE JOJIM BBIXOJa TMPOAYKTA PEaKIHH OT TECOPETHUYECKH
BO3MOYXHOTO.

MexXnpeIMeTHBIC CBS3H.

Peanuzanmst MeXIPEIMETHBIX CBS3€H MPU M3yYCHUHU OPTaHMYECKOW XMMHUH B
10 kmacce OCYIIECTBJISETCS Yepe3 HCIOJIb30BaHUE KaK OOIIUX ECTCCTBEHHO-
HayYHBIX TIOHATHH, TaK ¥ TIOHATHH, NTPHHATBIX B OTJCIBHBIX THpeaIMeTax
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01mMe ecTecCTBEHHO-HAYYHBIE MMOHSATHUS: SIBICHUE, HAYYHBINA (DaKT, TUIOTE3a,
TEOpHUs, 3aKOH, aHajIu3, CHUHTe3, Kiaccudukaius, HaOIOJIeHUEe, H3MEpEeHue,
HKCIIEPUMEHT, MOJI€b, MOJIEIMPOBAHHE.

®duzuka: Marepusi, aroM, OJJEKTPOH, TMPOTOH, HEWTPOH, MOJIEKya,
HHEPreTUYECKU YpOBEHBb, BEIECTBO, TeN0, OOBEM, arperaTtHoe COCTOSIHUE
BEIIECTBA, (U3MYECKUE BEIUYMHBI, €IUHUIIBI M3MEPEHUs, CKOPOCTb, JHEPIHS,
macca.

buonorus: kierka, oOpraHusM, S3KOCHUCTeMa, Owocdepa, MeTabOIU3M,
HACJICJCTBEHHOCTh, aBTOTPOMHBIM M TETepOTPO(HBIN TUI NMUTAHUS, OPOKCHHE,
doTtocuHTEe3, IbIXaHWE, OEJKW, YIICBOABI, JKUPHI, HYKICHHOBBIC KHUCIOTHI,
bepMeHTHI.

['eorpadusi: mone3Hple UCKOMIAEMBIE, TOTLITUBO.

TexHomorusi: MUIEBBIE TMPOMYKTHI, OCHOBHI PAIlMOHAIBHOTO THTAHMS,
MOIOIINE CPE/ICTBA, MATEPHAIIBI U3 UCKYCCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA
TeopeTnvyeckne OCHOBbI XUMHUMU.
Atom. CocTaB aTOMHBIX Anep. XUMUAYECKUN 3neMeHT. M3oronsl. CtpoeHue
AJIEKTPOHHBIX O0O0JOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUUYECKHE YPOBHH U
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noaypoBHU. AToMHbIe opOuTanu. Kiaccudukaius XuMHUIeCKux 3J1eMEHTOB (S-, p-,
d-, f-omementsr). PacmpeneneHue dIIEKTPOHOB TIO AaTOMHBIM — OPOHTAISIM.
DOneKkTpoHHbIE KOH(UTypallud aTOMOB 3JIEMEHTOB NEPBOrO—4E€TBEPTOrO NEPHUOIOB
B OCHOBHOM U BO30YXIEHHOM COCTOSIHHM, 3JIEKTPOHHbIE KOH(UIypallud HOHOB.
DIIEKTPOOTPULATEIBHOCTb.

Ilepuonnueckuit 3akoH U Ilepronnueckas cucreMa XUMUYECKUX DJIEMEHTOB
JI.. MenneneeBa. CBA3b NEpHOANYECKOr0 3akoHa M [leprogmyeckoil CUCTEMBI
XUMUYECKUX JJIIEMEHTOB C COBPEMEHHOW TEOpUEH CTPOEHHS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX M CJIOXHBIX BEIIECTB IO TIpynmaM H IepuoaaMm. 3JHayeHue
nepuoanyeckoro 3akona /[.11. Menneneesa.

XuMHUYecKass CBA3b. Buabl XMMHYECKOM CBS3M: KOBAJICHTHAs, WOHHAsi,
MeTaiinyeckas. MexaHu3Mbl 00pa30BaHMS KOBAJEHTHOW CBSI3U: OOMEHHBIN H
JOHOPHO-aKIENTOPHBINA. DHEPTUs U JJIMHA CBS3U. [[0IpHOCTD, HAIIPaBIEHHOCTh U
HACBIIIAEMOCTh KOBAJEHTHOM CBA3U. KpaTtHble cBa3u. BopopoaHas CBs3b.
MeXMONeKyIsIpHbIE B3aUMOAECHCTBHS.

BajleHTHOCTP M BaJlEHTHBIE BO3MOKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (HA NMPUMEPE COETUHEHU
AJIEMEHTOB BTOPOTO MEPUO/A).

[IpencraBieHne 0 KOMIUIEKCHBIX cOeAMHEHUIX. COCTaB KOMIUJIEKCHOTO MOHA:
KOMIUIEKCOOOpa3oBaTeilb, JIMTAHAbl. 3HAYEHHE KOMIUIEKCHBIX COEIMHEHHI.
[loHsiTHE O KOOPAMHAIMOHHON XUMUHU.

BemecTtBa  MOJIEKYJIIPHOTO M HEMOJIEKYJSIDHOTO  CTpPO€HHS.  THIbI
KPUCTAJUTMYECKUX PEMIETOK (CTPYKTYp) U CBOWMCTBA BEILIECTB.

[lonsiTe o nucnepcHbix cucremax. MctuHubie pactBopsl. [IpencraBinenue o
KOJUTOMAHBIX pacTBopax. CrnocoObl BBIpAXKEHUS KOHIIGHTPAIMU PACTBOPOB:
MaccoBasi J0Jid BEIIECTBA B PACTBOPE, MOJsIpHAsA KOHUEHTpauusa. HacelllleHHbIE U
HEHACBHIIIEHHBIE PACTBOPBI, PACTBOPUMOCTh. KpHcTamoruaparsl.

Knaccuduxkaius 1 HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. TpHBUATBHBIC
HAa3BaHUs OTIEIBHBIX IPEICTABUTEIECH HEOPTAaHNYECKUX BEILIECTB.

Knaccudukaims XuMuuecKuX peakiuii B HEOPraHUYECKON W OpraHUYeCKOM
XUMHH. 3aKOH COXPAHEHMsI MACChl BEUIECTB; 3aKOH COXPAHEHHUS W INPEBpAICHUS
SHEPrUM MPU XUMUYECKUX peakiusaxX. TermnoBeie 3 (HEeKThl XUMUYECKUX PEaKIui.
TepmMoxuMHUYECKHE YPAaBHEHUS.

CKOpOCTh XMMHYECKOH peakiuu, €€ 3aBUCUMOCTb OT Pa3IUYHBIX (PaKTOPOB.
I'omoreHHsle 1 reTeporeHHble peakuuu. Karanns u Kkataam3aTopsl.

OObpaTtumble U HEOOpaTHUMbIE peakuu. XuMuieckoe paBHoBecue. Koncranra
XUMHUYECKOT0 paBHOBecHUs. PAKTOpBI, BIUSAIOIIME HA IOJOKEHUE XUMHUYECKOIO
paBHOBECHS: TEMIIEPATypa, AABICHUE U KOHLEHTPALIUU BEIIECTB, YYACTBYIOLIUX B
peakuuu. [Ipunnun Jle [larense.
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OnekTponauTuyeckas auccornuanusa. CuibHble U cia0ble 3IEKTPOJIHTHIL.
Crenenp mgucconuanuu. Cpena BOJHBIX pPacTBOPOB: KHUCIOTHAsl, HEUTpasbHas,
mienounas. Bomoponusiii mokazatens (PH) pactBopa. I'uaponus comneii. Peakiuu
MOHHOTO OOMEHa.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ peakiuu.  CTeneHb  OKHUCJICHUS.
OkucnuTelb W BOCCTAHOBUTENb. I[Ipoliecchl OKUCIEHHS] W BOCCTAHOBJICHMS.
Baxneiiiue OKUCIUTENIM W BOCCTAHOBUTENW. MeETOHI 3JIEKTPOHHOro OajaHca.
DNEKTPOIU3 pacTBOPOB U PACILJIABOB BEIIECTB.

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUEHUsI BEIIECTB M WX MPEBPAILCHUI:
paslioKeHue TMepoKCHAa BOJOPOJa B MPUCYTCTBUM KaTajlu3aTopa, MOJACIH
KPUCTAJUTMYECKUX PEIIETOK, MPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, ONPE/ICIICHHE
Cpelbl pacTBOPOB C IMOMOIIBID WHIUKATOPOB, HM3YYCHUE BIUSHUS Pa3JIMUYHBIX
(GakTOpOB Ha CKOPOCTh XUMHUUYECKOM pEAKIMU W TIOJOKEHHE XUMHYECKOTO
paBHOBECHS.

Heopranuueckass XuMus.

[Tonoxxenne HemetayuioB B Ilepuoamdeckoil cucTeMe XMUMHYECKHX
anemenToB [[.M. MenneneeBa u 0COOEHHOCTH CTPOCHHS WX aTOMOB. Du3nYecKue
CBOMCTBA HEMETAJJIOB. AJUUIOTPOIUS HEMETAJUIOB (Ha MpUMEpe KUCIOPOJa, CEpHI,
docdopa u yriaeposa).

Bonopon. Ilomydyenue, ¢usndeckne M XMMHUYECKHE CBOMCTBA: PEaKIMHU C
MEeTajulaMd W HEMETaJulaMd, BOCCTAHOBHUTEJIbHBIE CBOMCTBA. [ MApUIBL
TomuBHBIE 3JIEMEHTBHI.

[anorensl. HaxoxneHue B mpupoze, crocoObl MoiydeHus, (HU3MYecKUue |
XUMUYECKHE CBOMCTBA. ['amoreHoBoopoibl. BakHeille KUcIopoicoaepKamme
coelMHeHus ranoreHoB. JlabopaTopHble U TPOMBIILIEHHBIE CIIOCOOBI MOJTyYeHHUs
rajoreHoB. [[puyMeHeHNne rajJoreHoB U UX COEUHEHUM.

Kucnopon, o3on. JlabopaTopHble M MPOMBINIICHHBIE CIOCOOBI MOTYyYECHHS
kuciopona. duznueckue U XMMUYECKHE CBOWCTBA W MPUMEHEHUE KUCIOPOJa U
030Ha. OKCUABI U IEPOKCHUJIBI.

Cepa. Haxoxnaenwe B mpupone, CIOCOObl ToNydeHus, (Qundeckue u
xumudeckue cBorictBa. CepoBomopon, cynbhuabl. Oxcun cepoi(1V), oxcun
cepoi(VI). CepHucrass u cepHas KUCIOTHI W UX coiau. OCOOEHHOCTH CBOWCTB
CEepHOM KUCIOTHL. [[puMeHeHne cepol U €€ COCTMHEHU.

Azor. Haxoxaenue B mpHupoAe, CIOCOOBI MOMy4deHHS, (U3HUECKHE WU
XUMUYECKHE CBOMCTBAa. AMMUAK, HUTpUAbl. OKCHIbI a30Ta. A30THCTasi U a30THAs
KHUCJIOTHI U UX coi. OCOOEHHOCTH CBOMCTB a30THOM KUCTOTHI. [IpruMeHeHue a3zora
Y €r0 COCTMHCHHMN. A30THBIE yI0OpEHUS.

®dochop. Haxoxaenue B mpupoje, crnocoObl TMONy4deHUs, (Pu3nuecKkue u
xumudeckue cpoiictBa. dochunpr u pochun. Oxcuast docdopa, dochopnas
kuciora u e conu. llpumenenune Qocdopa u ero coenunenuit. dochopHbie
yaoOpeHus.
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VYraepoa, HaxoXjAeHHWE B MOpHUpoJe. AJUIOTPOIHBIE  MOAUGUKAIIIH.
dusnueckue W XUMUUYECKHE CBOMCTBAa TPOCTBIX BEIIECTB, OOpPa30BaHHBIX
yraepogoMm. Oxkcun yraepoaa(ll), oxcun yraepoma(lV), yrompHas kucimora u e€
COJIM. AKTHBHPOBAaHHBIM yroiyb, aacopOuusa. Dynnepensl, rpadeH, yriepoaHble
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEIIECTB, OOPa30BAHHBIX YIIEPOJIOM, U €ro
COCIMHECHUMN.

Kpemuuii. Haxoxpaenue B mpupojie, CrocoObl MOJy4YeHUs, (PU3HUECKUE U
xumudeckue cBorctBa. Oxcupa kpemuus(lV), kpeMHueBas KUCIOTA, CHJIMKATHI.
[Ipumenenue kpeMHus U ero coenuHeHuil. CTeko, ero nojy4eHue, BUIbl CTEKJIA.

[Tomoxxenne meramnoB B Ilepuoguueckon cucrteMe XMMHUYECKAX IJIEMEHTOB.
OcCoOEHHOCTH CTPOEHUS JJICKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOrue
duzuyeckue CcBOWCTBA METAUIOB. [IpuMeHEeHHE METaIOB B OBITY U TEXHUKE.
CnuiaBbl METaJIOB.

DNEeKTPOXUMUUYECKUN psifl  HampskeHui MeTawioB.  OOmue  crocoOsl
MOJTy4YEeHUS METaJJIOB: TUAPOMETAILTYPTrUs, MUPOMETALTYPIus,
anexktpometatyprusi. Ilonstue o koppo3um metamioB. CrocoObl 3aIUThl OT
KOPPO3UH.

O6mas xapakrepuctuka metamuioB |A-rpymnmber [lepuoandeckolt cuUCTEMBI
XUMUYECKUX 2JJIeMeHTOB. Hatpuii u kamuii: mnonydeHue, ¢uU3MYECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHNE MPOCTHIX BEIIECTB U UX COCTMHEHUH.

O6mas xapakrepuctuka metauioB |IA-rpynmer [lepronuyeckoit cuCTEMBI
XUMHYECKUX DJIEMEHTOB. MarHuii M Kanplui: mMojdydeHue, QU3MYecKue W
XUMUYECKHE CBOMCTBA, MPUMEHEHUE NPOCTHIX BEHIECTB U HUX COEAUHEHUH.
XKécTkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

AJNIOMUHUIN: TIONTy4eHHe, (GU3NUECKUE U XUMUYECKHE CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIECTBA U €ro coeauHeHuil. AMQOTepHbIE CBONCTBA OKCHIA H
TUAPOKCUAA ATIOMHUHUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO6miass XapakTepuCTUKa MeTauIoB 100ouHbIX mnoarpymnn  (b-rpymm)
[Teproanueckor CUCTEMBI XUMUYECKUX JIIEMEHTOB.

du3uyYeckue U XMMUYECKHE CBOMCTBA XpoMa U €ro coenquHeHu. OKCUabl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatsl U guxpoMarsl, HUX
OKHCIUTEIbHBIE CBOKCTBA. [loyueHre u npuMeHeHue xpoma.

Ousnyeckue M XMMUYECKHE CBOMCTBA MapraHila M €ro COCAWHECHUMU.
Baxneitmue coenunenuss wmapranna(ll), wmapranua(lV), wmapranna(VI) wu
mapranua(VIl). Ilepmanranat kanusi, ero OKUCIUTEIbHBIE CBOKCTBA.

dusznueckne W XUMHYSCKHUE CBOMCTBA JKejie3a M ero coequHeHnH. OKCHUIIBI,
ruapokcuasl u conu xkeneza(ll) u xxeneza(lll). [lonyuenue u npuMeHeHue xenes3a
U €ro CIUIaBOB.

DU3NYECKUE U XMMUYECKHE CBOMCTBA MEIU U €€ coenquHeHui. [lonyuenue u
MIPUMEHEHUE MEJU U €€ COCIUHEHUM.
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[uuk: nomydyeHue, (PuU3NUECKMEe M XUMHYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBa OKCHJIa U TUJIPOKCHJIA IIUHKA, THIPOKCOKOMILIEKCHI IIUHKA. [Ipumenenue
IIUHKA U €r0 COCIUHEHUH.

OKCIEPUMEHTAIIbHBIE METOAbl HW3YUYCHHUSI BEIIECTB M HUX MPEBpAICHUI:
M3yueHue oO0paslloB HEMETAIJIOB, TopeHue cephl, docdopa, keine3a, MarHus B
KHCJIOPOJIe, M3y4YeHUE KOJUleKIuu «MeTalibl M CIUIaBbl», B3aUMOJICUCTBUE
IIEJIOYHBIX U IIEI0YHO3EMENIbHBIX METAJIJIOB C BOJOM (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), B3aUMOJCHCTBHE IIMHKA W Kejle3a C pacTBOpaMH KHUCJIOT U
ie04uel, Ka4eCTBEHHBIC PEaKIIMi Ha HEOPTaHUYECKHUE aHUOHBI, KATUOH BOJAOPOa
U KaTUOHBI METAJUIOB, B3aUMOJEHCTBHE THAPOKCUIOB aTIOMUHUS M IIMHKA C
pacTBOpaMu KUCIIOT U IIEJIOYEH, pelieHrne dKCIePUMEHTAIBHBIX 3a7a4 M0 TeMam
«anorenn», «Cepa u e€ coeauHeHUs», «A30T U dochop U UX COCAUHEHUSY,
«MeTayuibl TJIaBHBIX MOATPYIID, «MeTauibl TOOOYHBIX MOATPYIII.

XUMUS U )KU3Hb.

Ponp xuMuu B o0ecrieueHn yCTOMYMBOTO pa3BUTHS ueioBedecTBa. [loHsTHE
O Hay4YHBIX METOJaX TIO3HAHUS W METOJOJIOTUH HAYYHOTO HCCIICIOBAHMS.
HayuHnbie puHIIUIIBI OpraHU3auu XUMHYECKOTO MPOU3BOACTBA. [IpoMbIlIeHHBIE
crocoObI TTOTyYeHHUS BaXXKHEUIUX BelIeCTB (Ha MpUMepe MPOM3BOJICTBA aMMHUAKA,
CEepPHOM KHCJIOTHI, MeTaHoJa). [IpoMbIlIeHHBIE CITOCOOBI MOTYyYCHHSI METAIIJIOB U
CIIaBOB. XUMHUUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpelbl U €ro IMOCIeCTBHUS.
Ponb xumuu B o6ecriedeHrH SHEPTeTUUECKO 0€30MaCHOCTH.

Xumuss ©u  310poBbe uenoBeka. JlekapcTBeHHble cpenctBa. [IpaBuiia
UCITIOJIb30BAHMS JIEKAPCTBEHHBIX MpenaparoB. Pojap XuMuu B pa3BUTHU MEIULIMHBI.

XVMUS TUIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe H00aBKU. Ponb xumuu B
oOecreueHu MUIIEeBOi 0€30MacCHOCTH.

Kocmernueckue um mapdromepnsie cpeactsa. beitoBas xumus. IlpaBumia
0e30MacHOr0 MCIOJB30BaHMS TPENapaToB OBITOBOW XUMHUU B TIOBCEIHEBHOM
AKU3ZHU.

XUMHSL B CTPOUTEIBCTBE: BaKHEWILINE CTPOUTEIbHbIE MaTepHalibl (LIEMEHT,
OCTOH).

XUMHUS B CENIbCKOM X03siicTBE. OpraHnvecKkre U MUHEPAIbHbIE YIOOPEHHUS.

CoBpeMeHHbIE KOHCTPYKIHMOHHBIE MaTepualibl, KpPackKu, CTEKIO, KE€paMHUKa.
Marepuansl 1t anekTtpoHuku. HanotexHonoruu.

Pacuérnble 3anaumn.

Pacuérei: Macchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BEI[ECTBA, MAcce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
Macchl (00BbEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUH, €CIU OJHO U3
BEILIECTB MMEET NIpuMecu, macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTA
peakiuu, €cClIM OJIHO M3 BEIIECTB JaHO B BHJE pacTBOpa C ONpPEIeEHHOU
MacCOBOM JOJI€d pPACTBOPEHHOIO BEIIECTBA, MACCOBOM [JIOJU M MOJSPHOM
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KOHIICHTpAllUM BEIIECTBA B pPACcTBOpE, IOJIM BBIXOJA MPOLYKTa pPEaKUUU OT
TEOPETUYECKHA BO3MOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanuzanus  MeXnpeaMETHBIX CBA3€H Opu  HU3ydyeHUH oOmed u
HEOPraHUYECKOM XMMHH B 11 Kjlacce OCyIIECTBIIIETCS YEPE3 MCIOJIb30BAHUE KaK
OOLIMX €CTECTBEHHO-HAYUYHbIX MOHATHM, TaK U MOHATUH, IPUHATHIX B OTAEIBHBIX
IIpeaMeTax €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBINA (DaKT, TUIOTE3A,
TEOpHsl, 3aKOH, aHaJU3, CUHTE3, KiIaccU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOEIIb, MOJCIUPOBAHUE.

®usuka: wmarepus, MHUKPOMHUDP, MaKpOMHUp, aTOM, OJJEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIIbI, PAJMOAKTUBHOCTb, MOJIEKYJIA, JHEPIETUYECKUN YPOBEHD,
BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE BEUIECTBA, WJCANbHBIN ras,
(u3nueckre BeJIMYMHbBI, €IMHULIBI U3MEPEHUsI, CKOPOCTb, SHEPIHsl, Macca.

buonorus: knerka, opraHusM, 3Kocuctema, onocgepa, MeTadoInu3M, MaKkpo-
¥ MHUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOIbl, HYKJIIEMHOBbIE KUCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U ITIOTOK YJHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE MCKOMAEMBbIE, TOTIIMBO,
peCcypehl.

TexHonorus: XUMuU4ecKkass MPOMBILIIEHHOCTb, METALUIYPIUs, CTPOUTEIIbHbIE
MaTepuabl, CEIIbCKOXO035MCTBEHHOE MPOU3BOACTBO, IUIIEBAs IPOMBIIUICHHOCTD,
(papmarieBTHUECKAS IIPOMBIIIJIEHHOCTb, IIPOU3BOCTBO KOCMETHYECKHUX
[IpenaparoB, I[POU3BOACTBO KOHCTPYKLIMOHHBIX MaTEpHalOB, 3JIEKTPOHHAs
IIPOMBIILJIEHHOCTh, HAHOTEXHOJIOTUU.
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IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBIHIEI'O OGPA3OBAHIMA

JIMUYHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM € CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHUsl BBIJAEICHBI CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0y4JarolmuUMHUCsT POCCUMCKON TpaXJaHCKOW HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTU M CAMOOIIPEAEICHNI0; HAIMYME MOTUBALIUU K
0Oy4eHMIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OpPUHATHIMA B OOIECTBE MpaBWJIaMU M HOPMaMM TIOBEJICHMS; HaJU4Me
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS TMpeaMeTa «XUMHS»  OTPAKaAIOT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHON M NPAKTHYECKOW JEeATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3ainui 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKAIOT
c(OpMHPOBAHHOCTh OIbITA TO3HABATEILHON M TMPAKTHYECKOW JEeATEIbHOCTH
oOydJarmuxcs B Mpoliecce peaan3alud o0pa3oBaTeNIbHON NeATeIbHOCTH, B TOM
YHUCJIE B YaCTH:

1) rpa:x1aHCKOTO BOCIIMTAHMS .

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB M 00SA3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOIOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax W NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATENBHBIX 3a7[a4, BHITTOJIHCHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh WM TPUHUMATh MOTHBBI, HAMEPEHHsI, JIOTUKY H
apryMEeHTBI IPYTUX MPU aHAIHU3E PA3THYHBIX BUJIOB YI€OHOH €SI TEIbHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LHEHHOCTHOI'O OTHOIIEHHS K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYSCTBEHHON XMMUH;

YB)KEHHUS K TPOILIECCY TBOpYECTBA B OOJACTH TEOPHUHM U IMPAKTUYECKOTO
MPUJIOKEHHUSI XUMHHM, OCO3HAHUSI TOTO, YTO JAHHbIE HAaYKH €CThb pPE3yibTaT
JUINTENbHBIX ~ HAOMIOJEHUH, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;
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WHTEpPECAa W TI03HABATSIHHBIX MOTHBOB B TIOJYYCHHUH U TOCICAYIOIIEM
aHanu3e WHQPOPMAIUU O TEPEIOBBIX TOCTIKCHHUSIX COBPEMEHHON OTEYECTBEHHOMU
XAMHH;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHUS, dTHYCCKOTO TIOBE/ICHHSI;

CIIOCOOHOCTH OIICHUBATH CUTYAIlUH, CBSI3aHHBIC C XUMUYCCKUMHU SBIICHUSMH,
Y TMIPUHUMATh OCO3HAHHBIC PEIICHUS, OPHUCHTHPYSICh Ha MOPAIbHO-HPABCTBCHHBIC
HOPMBI U TICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE TMOBEACHHE M TOCTYNKH CBOMX TOBApHIIEH C
MO3UITMH HPaBCTBCHHBIX W MPABOBBIX HOPM M C YYETOM OCO3HAHUS ITOCIICICTBHM
MOCTYITKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

NMOHMMAHHUS IIEHHOCTEH 370pOBOTO W Oe3omacHOro o0pasza JKW3HH,
HEOOXOJIMMOCTH OTBETCTBCHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
NICUXHYECKOMY 3/I0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE€30IMacHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
TIOBCCTHCBHOM JKHU3HH, B TPYIOBOM JCATEIBHOCTH;

NOHMMAHHUS IIEHHOCTH TMPaBWJI HWHIWBHIYAJIBHOTO W  KOJUICKTUBHOTO
0e30MacHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 3J0POBBIO U KU3HHU JIIOJICH;

OCO3HAHMSI TMOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYEK (ymoTpeOieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUSI );

5) Tpya0BOro BOCIMTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIE0BATEIbCKOM
JESTEIBHOCTH, OOIECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeSITEBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PEIICHWU TMPAKTHUYECKUX 3a1ad
COILIMAJILHOM HAIPABJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPaKTHUYECKOMY M3YUYeHHUI0 Mpodeccuil pa3IndHoro poja, B TOM
qKClie Ha OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUM 110 XUMHUH;

yBOXKECHHS K TPYAY, JIOAM TPYyla U pe3yJbTaTaM TPYI0BOM €SI TEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOODY HWHIWBUIYaTbHON TPacKTOPUH
oOpa3zoBaHus, Oyaymed mnpodeccnr W peanu3alid COOCTBEHHBIX JKM3HCHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB H
moTpeOHOCTEH 00IIeCTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTHYECKH 1€JIECOO0PA3HOT0 OTHOMIICHUS K TPUPOJIEC KaK HCTOYHHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3eMJIie;

MOHUMAaHUSI TJIIOOAIBHOTO XapaKkTepa SKOJOTUYECKUX TPOOJIeM, BIUSHHUS
HYKOHOMHYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAIBHON CPEJIbI;
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OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
pelIeHUs BOMPOCOB PAllMOHATIBHOIO MPUPOAOTOIB30BaHNUS;

AKTMBHOI'O HENPUATUA JCUCTBHUHM, TMPUHOCAIIMX BpEd OKPYKAIOLIEH
MPUPOJIHON cpejlie, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUUYECKUE
MOCJIEACTBUS MPEANIPUHUMAEMBIX JEUCTBUHN U MPEJOTBPAIIATh UX;

HAJIUYMS Pa3BUTOTO SKOJOTHMYECKOTO MBIILICHUS, YKOJIOTHYECKON KYIbTYpHI,
OTbITa NEeSATeTbHOCTU AKOJIOTMYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMU B TO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
MpaKkTUKEe, CHOCOOHOCTHU W YMEHMsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemopoouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MPAKTUKH;

NMOHUMaHMs cCrnenudUKd XUMHUM KaK HayKd, OCO3HaHUsA €€ poiu B
dbopMUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO
peACTaBIeHUs 00 OKPYKArOIIEeM MHUPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKa, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUHU TPOoOJeM COXpaHEHUs
IPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTH B OCOOOM  3HAYMMOCTH XUMHUU JUJII  COBPEMEHHOM
UUMBWIN3AlMA: B €€ T'yMaHUCTUYECKOW HAIpPaBICHHOCTH W BAXKHOW pOJU B
CO37aHMM HOBOM 0a3bl MaTepUaTbHOM KYJIbTYpbl, B PEIIEHUU TJIOOAIBHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U SKOJOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIIMHBI, 00ECIICUCHUH
YCIIOBUM YCHEIIHOTO TPYJa M SKOJIOTHUYECKH KOM(POPTHOM >KM3HU KaXKIOTO 4jeHa
00IIIeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: TIIOHMMaHUs CYHUIHOCTH METOJOB
MO3HAHUS, MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIH3a U OOBSICHEHUS SBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE HayyHbIX (DaKTOB W WMEIONIUXCS JaHHBIX C IENbI0 TOJyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJB30BaTh XUMHYECKHE 3HAHHS IS
pelieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUSX;

MHTEpECa K MO3HAHUIO, UCCIIEA0BATEIBCKOM €SI TENbHOCTH;

TOTOBHOCTH W  CIHOCOOHOCTM K  HEMPEPHIBHOMY OOpa3oBaHUI0 U
caMOOOpa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHWM [0 XHMHHU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTAMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHON
NeSATEeIbHOCTH.
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METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE pe3ylbTaTbl OCBOEHUS MPOrpaMMbl IO XUMHUHM Ha YPOBHE
CpeaHero oo61ero 06pa3oBaHus BKIIOYAOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUSA  O0YYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAyYyHOM KapTHHBI MHUpa M cHenu(pUKy METOIOB MO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEILIECTBO, SHEPTUs, sIBJICHHE,
npolecc, CUCTeMa, Hay4yHbI (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHeE);

YHUBEpCAJIbHbIE y4eOHblE JEHCTBUA (MO3HABaTEIbHbIE, KOMMYHUKATUBHBIE,

PETYISITUBHBIE), o0ecreynBaroIme dbopmMHpoBaHue (G yHKUIHMOHATBHOM
IPaMOTHOCTH U COI[MAIIBHOM KOMITETEHIIMH 00YyYaloInuXCs;
CIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHUS M yHUBEpPCAJIbHBIC yueOHBbIE
JNEUCTBUS B TTIO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIe Ppe3yiabTaThl OTPaXKalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABAaTCIIbHBIMH, KOMMYHHUKAaTUBHBIMH U  PETYJISATUBHBIMU
e CTBUSIMU.

ITo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eHCTBUSA

1) 6a30Bble JJOrHvYecKHe JAeicTBUS:

CaMOCTOSITEIbHO  (OPMYJIMPOBaTh M aKTyaJu3UpOBaTh  IpodiieMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;

OnpeAeisiTh LEJIH JESATEIbHOCTH, 3ajlaBas IapaMeTpbl M KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl I€ATEILHOCTH C MTOCTABICHHBIMHU IEISIMU;

UCIIOJIb30BaTh IPU OCBOEHHUM 3HAHUM MPUEMBI JIOTUUECKOTO MBIIIJICHHUS:
BBIJICJIATh XApAaKTEPHBIC MPU3HAKU TMOHATHM M YCTAHABIMBATH HMX B3aUMOCBSA3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHUE MMOHATHS JUISI OOBSICHEHHS OTIACIbHBIX (DAaKTOB U
SIBIICHUM;

BBHIOMpATh OCHOBAaHMS W KPUTEPUU I KiIacCU(PUKAIMKM BEIICCTB M
XUMHUYECKUX PEaKIUi;

yCTaHABIWBATh TPUUYUHHO-CJICJACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOUTh JIOTMYECKHE pacCyXAeHUs (MHIAYKTUBHbBIC, JEIyKTHUBHbBIC, IO
AQHAJIOTUH), BBISIBIATh 3aKOHOMEPHOCTH M MPOTHBOPEYHS B paccMaTprUBacMbIX
SIBJICHUSIX, (POPMYJIMPOBATH BHIBOJIBI 1 3aKJIFOUCHHUS;
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MIPUMEHSITh B MPOIECCE MO3HAHUS HCIOJIb3yeMble B XUMUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, MPEOOPA30BLIBATH MOJICIIbHBIC MPECTABICHUS — XUMUUYECKUN
3HaK (CHMMBOJI) D3JIEMEHTa, XHUMH4YecKas (opmysa, YpaBHEHUE XHUMHYECKOU
peakiuu — MpU PEIICHUU Y4YeOHBbIX IMO3HABATENbHBIX M TMPAKTUYECKUX 3ajad,
MIPUMEHSITh HAa3BAaHHBIE MOJEIBHBIC MPEICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUH.

2) 0a3oBbIe HCCIeA0BaATEIbCKUE IEHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHYECKUX
pEaKLnii;

(GopMynHpoOBaTh LIETU U 33/1a4U UCCIIEI0BAHUSA, UCTIOIb30BaTh MMOCTABICHHbBIE
U CaMOCTOSITEIBHO C(OPMYJIHUPOBAHHBIE BONPOCHI B KAYeCTBE HHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSTEJIBHOTO TUIAHUPOBAHUS MW  TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOJI0/IaTh 3a XOJOM
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OpMYIUPOBATH
0000111€HHsT ¥ BBIBOJIbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEAOBAHMS,
COCTaBIIATh OOOCHOBAHHBIN OTUET O MPOJIETIAHHOMN paboTe;

npuoOpeTaTh ONBIT YYEHUYECKOM HCCIEeNOBAaTENbCKOM U IPOEKTHOMU
NEeSTENBHOCTH, TMPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
MOMCKY METOJOB pEIICHHUsS TMPAKTHUYECKUX 3a7ad, NPUMEHEHUIO Pa3IMYHbIX
METOJIOB MTO3HAHUSI.

3) pa6oTa ¢ uHpopMaueii:

OpUEHTUPOBATHCS B PA3TMUYHBIX HMCTOYHHMKAX WHPOpManuu (Hay4dyHO-
NOMYJIsIpHAsl JIUTepaTypa XUMHUYECKOrO COJEp)KaHUs, CIPABOYHbIE IOCOOMS,
pecypcel MHTEepHETa), aHAaIM3UpOoBaTh MH(OPMAIUIO Pa3IWYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh ed JOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IUYHBIE METOABI MPH TOUCKE U
orbope wuHPOpMaNMKH, HEOOXOMUMON [IJIsi BBIOJHEHHS YYEeOHBIX 3a7ad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX MOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpATh  ONTHMAIBHYIO  (OpMY  TIPEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpeAcTBa Mpu pabore c
XUMUYECKOW uH(MOpMalUMel: NPUMEHITh MEXNpeaMeTHble ((du3znyueckue u
MaTeMaTU4eCKUE) 3HAKU U CUMBOJIbL, POpMyIIbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;
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HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPEACTBA HATI'TIAJHOCTH.

KoMMyHuUKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIC 1eliCTBHUSA:

3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00OCYK1a€MOM TEMBI B X0J1€ UajIora U/ uiu
JTUCKYCCHH, BBICKA3bIBATh W€, (OPMYIHPOBATH CBOU MPEATIOKEHHUS
OTHOCHUTEJIBHO BBINOJHEHHS IPEJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C MPE3CHTAlMECH pPE3yJIbTaTOB IO3HABATEIILHON JEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO UM COBMECTHO CO CBEPCTHUKAMHU IIPU BBINOJHEHUHN
XUMHUYECKOTO JKCIIEPUMEHTa, MPAKTUYECKOU pabOThl MO HUCCIICIOBAHUIO CBOWMCTB
M3y4aeMbIX BEIIECTB, Pealn3alni Y4eOHOTO TTPOCKTa, U (OPMYIUPOBATH BBHIBOIBI
o pe3ysibTaTaM MPOBEAEHHBIX HCCIEIOBAHUM MYTEM COTJACOBAHUS IMO3UIMN B
X0J1e 00CYKJIeHHSI 1 0OMEHAa MHCHUSIMU.

PerynsiTuBHBIe YHHBepcaJbHble YYeOHbIe 1elCTBUA:

CaMOCTOSITEJILbHO ITUTAHMUPOBAaTh M OCYIISCTBJIATH CBOKO IT03HABATEIBHYIO
JCATEBHOCTD, ONpeesas e€ Iedd W 3aJadd, KOHTPOJIUPOBATh M IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh MpeJIaraéMblii  aJlTOPUTM  JIEHCTBHHA TIPH
BHITIOJIHCHUW Y4YEOHBIX M HCCIEOBATEIbCKUX 3a7ad, BbIOMpaTh Hambosee
3 PeKTUBHBIN C€MOCO0 MX pemieHus ¢ Y4ETOM IMOJYyYCHHS HOBBIX 3HAHUM O
BEIICCTBAX M XUMUYCCKHUX PEAKITUAX;

OCYILIECTBIIITh CAaMOKOHTPOJIb JIESITEJIbHOCTH HAa OCHOBE CaMoOaHajau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATHI

[IpenmeTHBIC pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU HA YTIyOIEHHOM
YpPOBHE Ha YpPOBHE CpeaHero oOImero oOpa3oBaHHS BKIIOYAIOT CICHUPUYSCKUE
JUTsl y9eOHOTO TIpeiMeTa « XMMHUS» HAYYIHbIC 3HAHUS, YMEHHUS U CIIOCOOBI IEHCTBHIA
M0 OCBOCHUIO, MHTEPIIPETAIIUU M MPEOOPa30BAHUIO 3HAHUM, BHIBI EATCILHOCTH
M0 TIOJYYCHWIO HOBOTO 3HAHWS W NMPUMEHEHUIO 3HAHWW B PA3IUYHBIX y4eOHBIX
CUTyalusiX, a TAaK’Ke B PEaJbHbIX )KU3HEHHBIX CUTYaIIUsIX, CBSI3aHHbIX ¢ XUMHeil. B
nporpaMMe IO XUMHUU MPEIAMETHbIE PE3yNbTaThl MPEACTaBICHbI [0 T0JaM
W3YUYECHUS.

10 KVIACC
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[IpeameTHbie pe3yabTaThl OCBOEHUSI Kypca «OpraHuueckass XuUMUSI»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh NPEACTABICHUM: O MECTE M 3HAYCHUU OPTaHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJU B OOECIICUCHHH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUU MPOOJIEM SKOJOTHUECKOM, YHEPTETUUECKON U
MUIIEBONA 0€30MacHOCTH, B Pa3BUTHUU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obOecrieueHU U palMOHAIBHOTO
MIPUPOJIONIONIB30BaHUS, B (POPMHUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YelioBeKa, a TakKKe OJKOJOTMYeCKd OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO U IPUPOJIHOM CpeEJIE;

BIAJICHUEe  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIATAOIINE TTOHSATUS — XUMUYECKUHN SJIEMEHT, aTOM, SJIPO U JIEKTPOHHAsI
obonoyka aroma, S-, P-, O-aToMHbIe OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUSI aToMa, TUOpUAM3anus aTOMHBIX OpOWTaned, HOH, MOJICKYJa,
BaJICHTHOCTb, JIEKTPOOTPHUIIATEILHOCTh, CTCTICHh OKUCIICHUSI, XUMUYECKas CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BbEM, YTIIEPOIHBIN CKeNeT, PyHKIIMOHAIbHAS
Ipymmna, paaudkan, CTPYKTypHbie Gopmynbl  (pa3BEPHYTHIE, COKpalIE€HHEIE,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHas W TMPOCTPAHCTBEHHas (TeoMeTpuyeckas,
ONTHUYECKAas), HM30MEPHI, T'OMOJOTUYECKUNA psAJl, TOMOJOTH, YTIEBOJAOPOIbI,
KHUCTIOPO/I- U a30TCOJEpKalUe OpraHuYeCcKue COCAMHEHHsS, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIMHEHHUS; TEOPHUH, 3aKOHBI
(nepuonunueckuii 3akon J[. M. MenneneeBa, Teopus CTPOCHHUS OpPTraHUYECKUX
BeniecTB A. M. ByTiepoBa, 3akoH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPaHEHUs
W TPEBpalllCHHs] DHEPrUd TPHU XUMHYECKUX pPEaKlUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI $I3bIK XMMHUH, MUPOBO33PEHUYECKHE 3HAHUS, JEKAllhe B OCHOBE
NOHUMAaHUS MPUYUHHOCTH M CHCTEMHOCTU XUMHUYECKUX SIBICHUH; MPEICTaBICHUS
0 MEXaHM3MaxX XUMUYECKUX pEaKIHi, TEPMOJWHAMUYECKUX M KHUHETHUYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, O B3aUMHOM BIIMSIHUM aTOMOB U TPYII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIH 3(pdekTri, opueHTanTsl | u Il pona);
(akTONOTrHYEeCKHE CBEJICHHUS O CBOWMCTBAX, COCTaBe, IMOJYYCHHH M O€30macHOM
MCIIOJIb30BAaHUM BAKHEUITUX OPraHMYECKUX BEIIECTB B OBITY M MPAKTHYECCKOU
JESTENBbHOCTH  YeJIOBeKa, OOMMX  HAyYHBIX  MPUHIUIAX  XUMHYECKOTO
MPOU3BOJICTBA (HA MTPUMEPE MPOU3BOJICTBA METaHOa, TepepadboTku HePTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIE MPU3HAKH TOHSITHMA,
YCTaHaBIIUBaTh WX B3aUMOCBSI3b, UCMOJb30BaTh COOTBETCTBYIOIINE MOHSITHUS MPHU
OMHUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCAUHEHUN;

c(hOpMHUPOBAHHOCTH YMECHHIA:
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UCII0JIb30BaTh XMMHUYECKYI0 CUMBOJIMKY ISl COCTaBJICHUS MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYI OPTraHUYECKUX
BELIECTB;

COCTaBJIATh YPAaBHEHUS XUMHUYECKUX PEAKLUUN M PACKpPbIBATh MX CYIIHOCTH:
OKHUCJIMTENbHO-BOCCTAHOBUTENIBHBIX ~ pEaKIUi  MOCPEJCTBOM  COCTABJICHHS
ANIEKTPOHHOTO OallaHca »JTUX peaklUMid, peakuuid HOHHOrO OoOMeHa NyTEéM
COCTAaBJICHUS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHUI;

U3rOTABIMBATH MOJIEIN MOJIEKYJ OPraHMYECKUX BEIECTB IS WILTIOCTpALUU
UX XMMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpMHPOBAHHOCTh YMEHHUM: YCTaHABIMBATh MPUHAMJIEKHOCTh M3YUYEHHBIX
OpraHMYecKMX BEIIeCTB MO HX COCTaBy M CTPOCHHUIO K OIpeAeIEHHOMY
KJaccy/Tpymnne COEeIMHEHHWM, JaBaTh WM Ha3BaHHUS [0 CHCTEMAaTUYECKOU
Homenknarype (IUPAC) u nmpuBoauTh TpUBHAIbHBbIE HA3BaHUS JJIS OTIEIbHBIX
npe/ICTaBUTENECH OPraHMYEeCKUX BELIECTB (ITUJICH, all€TUJICH, TOIYOJI, TJIMLEPHUH,
ATWJICHIJIMKONb, (eHoJ, (QopManbAeTu/l, aleTaldbJeTu], aleTOH, MypaBbUHAs
KHCJIOTa, YKCYCHAsi KUCIIOTA, CTEAPUHOBAsI, OJIEMHOBAS, NTATbMUTHHOBAS KUCJIOTHI,
TJIMLWH, aJdaHuH, MalbTo3a, (pPyKTO3a, aHWIMH, TUBHUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJI U IpYTHUE);

c(OpPMUPOBAHHOCTh YMEHHS OIpPENENsATh BHUJA XUMHUYECKOM CBS3M B
OpPraHUYECKUX COEAMHEHHUSAX (KOBaJIEHTHAas W HOHHas CBSI3b, G- U T-CBS3b,
BOJIOPO/IHAS CBSI3b);

c(OpPMUPOBAHHOCTh YMEHHUS NIPUMEHATH IIOJIOKEHUS TEOPUU CTPOCHHUS
opranuyeckux BemiectB A. M. bytnepoBa ais o0bsICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS;

cOpMUPOBAHHOCTh ~ yYMEHHUH  XapakTepHU30BaTb  COCTaB, CTPOEHHUE,
¢usnyeckue U XUMHUYECKHE CBOWCTBA TUIHMYHBIX HpPEACTaBUTENEH PpazIUUHbIX
KJIaCCOB OPraHMYECKUX BEIIECTB: aJIKAHOB, IIUKJIOAIKAHOB, AJIKEHOB, aJIKa/IUEHOB,
QJIKUHOB, apOMAaTUYECKHUX YIJIEBOJOPOJOB, CIUPTOB, aJbJECTHIIOB, KETOHOB,
KapOOHOBBIX KHUCIJIOT, MPOCTBIX U CIOXKHBIX 3(PHUPOB, )KUPOB, HUTPOCOECTUHEHUHN U
aMUHOB, aMHHOKHCJIOT, OEJKOB, YIJIEBOJAOB (MOHO-, AM- M IOJIUCAXapUIOB),
WUIIOCTPUPOBaTh ~ I€HETUYECKYKD  CBSI3b  MEXAY HHMH  YPaBHEHHAMHU
COOTBETCTBYIOIIMX XHMHYECKHX PEAKUUA C€ HCHOJb30BAHUEM CTPYKTYpPHBIX
dopmyur;

cOpMUPOBAHHOCTh YMEHHSI TMOATBEPKAATh HAa KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIOCOOHOCTH OPraHMYECKUX COCTUHEHHUH OT
KpPaTHOCTH M THIIA KOBAJIEHTHOM CBA3M (G- U M-CBSA3M), B3AUMHOI'O BIIMSHUSA aTOMOB
Y TpyNI aTOMOB B MOJIEKYJIAX;

25



c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepHU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
Chipbsi (He(dTb, MNPUPOAHBIM Ta3, Yrojib), CHOCOOBI €ro mnepepaboTKu U
MPAKTUYECKOE TPUMEHEHHUE IPOIYKTOB NepepadoOTKH;

c(hOpMUPOBAHHOCTh BJIQJICHUSI CHUCTEMON 3HAHUU O €CTECTBEHHO-HAYUYHBIX
MeTOJlaX MO3HaHUsI — HAOJIOJACHUU, U3MEPEHUH, MOJICIUPOBAHUU, PKCIIEPUMEHTE
(peaabHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOopMUPOBAHHOCTH yYMEHUS MPUMEHSITh OCHOBHBIE orepanuu
MBICTTUTEIPHON JEATeIbHOCTU — aHaju3 W CHUHTE3, CpaBHEHHUE, 0000IeHue,
CHUCTEMATH3alIUI0, BBISIBICHUE NMPUYMHHO-CJICJACTBEHHBIX CBSI3€H — JJIA M3Y4YCHUS
CBOMCTB BEIIECTB U XUMUUECKUX PEAKIINI;

c(hOpMUPOBAHHOCTHh YMEHHI: BBISBIISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHSTUSAMHM W TIPEJICTABICHUSMHU APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB ISt
0oJiee OCO3HAHHOTO TOHHMMAaHUs CYIIHOCTH MaTepUaIbHOTO €IMHCTBA MHDA,
UCIIOJIH30BaTh CHUCTEMHBIC 3HAHUS MO OPraHWYECKOW XUMHUU JJIi OOBSICHEHUS H
IIPOTHO3UPOBAHUS SIBJIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOLY;

chOpMUPOBAHHOCTh YMEHHMM: TMPOBOJAUTH PaCUY€Thl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSAM XUMHUYECKUX PEAKIIUNA C MCIOJIb30BAaHUEM (DU3NUECKUX
BenMYMH (Macca, OOBEM Ta30B, KOJHUYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHON CTOPOHBI: PAacUEThl MO HAXOXKIECHUIO XUMUYECKON
dbopMyIbl BellecTBa MO M3BECTHBIM MACCOBBIM JOJIIM XMMHYECKHUX JJIEMEHTOB,
IPOJYKTaM CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHUIA: MPOTHO3UPOBAThH, AHAIM3UPOBATH U OI[CHUBATH
C TO3UIUH  DKOJOTMYECKON  0e30MacHOCTH  MOCHEACTBUS ~ OBITOBOM U
IIPOU3BOJICTBCHHON JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM ¢ TepepabOTKOM
BEIIECTB, UCIIOJIH30BATh MOTYUCHHBIE 3HAHUS JIJISl IPUHATUS TPAMOTHBIX PEIICHHMA
po0JIeM B CUTYallUsAX, CBA3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOATENLHO IUIAHHPOBATH U TMPOBOJUTH
XUMUYECKUI 3KCIEPUMEHT (MOJyYEHHE M HW3YYEHHE CBOWCTB OPraHHMYEeCKUX
BEILIECTB, KAYECTBEHHBIE pEAKIMU YIIE€BOJOPOJOB PAa3IUYHBIX KJIACCOB U
KHUCJIOPOJICOJIEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHHE SKCIEPUMEHTAIbHBIX
3a/lady 10 PACMO3HABAHHWIO OPTaHMYECKUX BEIIECTB) C COOJIOIEHUEM TIPABHII
Oe3omacHoro oOpameHusi ¢ BEHIECTBAMU M JIAOOPATOPHBIM OO0OpPYAOBAHHEM,
dbopMynHpoBaTh T1ENb WCCIENOBAHUSA, TPEJICTABIATh B pasIU4YHON (dopme
pe3yAbTaThl SKCIIEPUMEHTA, aHATTU3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHHIA:

coOMI0IaTh MPaBHUJIa IKOJIOTHYECKH 1eJIeCO00pa3HOTO TOBEACHHS B OBITY H
TPYJIOBOM JEATEIbHOCTU B LIENAX COXPAHEHUS CBOETO 3/I0POBbs, OKPYKArOIIEH
MIPUPOJIHON CPEbl U TIOCTUKEHHUSI €€ YCTOMUHUBOTO Pa3BUTHS;
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OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JECHUCTBUSI HA KUBBIE OPraHU3MBbI
ONpPeACIEHHBIX OPTAHUYECKUX BEIIECTB, MOHUMAs cMbIca nokaszarens [1/1K;

aHAIM3UPOBATH LIEIECOOOPA3HOCTh MPUMEHEHHS] OPraHMYECKHX BEUIECTB B
MIPOMBIILJIEHHOCTU U B OBITY C TOUKH 3PEHUSI COOTHOIICHUSI PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TMOUCK
XUMUYECKOU MHGOPMALIUM B Pa3IMUHBIX UICTOUHMKAX (HayyHas ¥ y4eOHO-Hay4YHas
JUTeparypa, CpeacTsa MaccoBoil nHdopmanuu, HTepHET U Apyrue), KpUTHUECKU
aHAJTM3UPOBATh XUMUUYECKYI0 MH(OpMaIMio, mepepadaThiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHH C TIOCTaBJICHHON y4eOHOM 3aadeil.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHUS Kypca «OOmas u HeopraHudeckas
XUMUSD» OTPAXKAIOT:

c(OpPMHUPOBAHHOCTh MPEJCTABICHUN: O MaTEepUAIbHOM €IUHCTBE MHUPA,
3aKOHOMEPHOCTSAX M TO3HABAEMOCTH SIBJICHUI MOPUPOJIbI, O MECTE€ U 3HAYCHUHU
XUMHUU B CHUCTEME €CTECTBEHHBIX HAayK M €€ POJU B OOECIICUCHHH YCTOWYHUBOTO
pPa3BUTHSA, B PEHICHUU TPOOJEM HKOJOTUUYECKOW, SHEPreTUYECKOW W THUIIEBOU
0€30MacHOCTH, B PA3BUTHU MEIUIIMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB, HOBBIX
HMCTOYHUKOB JHEPruHU, B OOECICUEHUM PAIMOHAIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMHUpOBaHUM MHPOBO33pEHUs M OOIIEH KyJIbTypbl 4elloBeKa, a TaKkxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3[0POBBIO W MPHUPOIHOM

cpene;
BJIAJICHUEe  CHCTEMOM  XMMHUYECKMX  3HaHHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAralOIINe TOHITHS — XUMHUYECKHUH DJJIEMEHT, aToM, SApO aToma,

M30TOIIBI, DJIEKTPOHHAsE 000I0YKa aToma, S-, P-, d-aToOMHBIE OpOUTAIH, OCHOBHOE H
BO30YXIEHHOE COCTOSHUS aToma, THOpHAM3allds aTOMHBIX OpOuTanei, HOH,
MOJICKYJIa, BaJICHTHOCTh, DJICKTPOOTPHUIIATEIIBHOCTh, CTEICHb  OKHCIICHHUS,
XUMHUYeCKas CBA3b (KOBaJieHTHAsl, WOHHAS, METa/UIMUecKas, BOJOpPOIHAs),
KpUCTAJTMYECKas pemérka, XHMHYECKas peakius, pPacTBOpP, AJICKTPOJIUTEHI,
HEIJICKTPOJIUTBI, DJEKTPOJIUTHYCCKAS JUCCOIMAINMS, CTCIEHb JHUCCOIHAIUH,
BOJIOPOJHBIN TIOKa3aTedb, OKHUCIWTEIb, BOCCTAHOBUTEIb, TEIUIOBOM 3¢ deKT
XUMHUYECKOW PeaKIMu, CKOPOCTh XUMHUUECKON peaKIui, XUMHUIECKOS PaBHOBECHC;
TEOPHH M 3aKOHBI (TCOPHsI DICKTPOJUTHUYCCKON TUCCOIMAINM, TICPHOIUYCCKUIN
3akoH /.. MenaeneeBa, 3aKOH COXpaHEHHSI MACChl BELIECTB, 3aKOH COXPAHECHUS U
MPEBpaIeHNs SHEPTUU NPH XUMHUUYCCKUX PEaKIUAX, 3aKOH IMOCTOSHCTBA COCTaBa
BCIIIECTB, 3aKOH JCHCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHMBOJIMUCCKUN SI3BIK
XUMHUH, MHPOBO33PCHYCCKHE 3HAHUA, JICKAIIME B OCHOBE ITOHUMAaHMS
NPUIMHHOCTH W CHCTEMHOCTH  XMMHUYECKHX  SBJICHUW,  COBPEMCHHBIC
MPEACTaBICHUS O CTPOCHHUM BEIIeCTBA HAa aTOMHOM, HOHHO-MOJIEKYJISPHOM U
HaJIMOJICKYJIIPHOM YPOBHSX; TPEACTABICHHS O MEXaHU3MaxX XUMHYECKHX
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peakuuidi, TEPMOJAMHAMMYECKMX M  KHHETHYECKMX 3aKOHOMEPHOCTAX HUX
MPOTEKAHUs, O XMMHUYECKOM pPaBHOBECHM, PACTBOpPAX U JAUCHEPCHBIX CUCTEMAX;
(paKkTONOrMYECKUE CBEJIEHHUS O CBOWMCTBAX, COCTaBe, MOJYYEHHM M O€30IacHOM
MCIIOJIb30BAaHUU BAKHEHIINX HEOPraHMYECKUX BEIIECTB B OBITY M MPAKTHUUYECKOU
NESATENbHOCTH  4YeJIOBeKa, OOMIMX  HAyYHbIX M[PUHLUUIAX  XHUMHYECKOIrO
MIPOU3BOJICTBA;

c(hOpMHUPOBAHHOCTh YMEHMIl: BBISABIATH XapaKTEpHbIE MPU3HAKU MOHITHM,
YCTaHABJIMBATh MX B3aUMOCBS3b, HCIOIB30BATh COOTBETCTBYIOIIMUE MOHATHUS MPU
ONMKMCAHUHM HEOPTaHUYECKHUX BEIECTB U UX MPEBpPaALICHUMH;

c(OpPMHUPOBAHHOCTh YMEHHMSI MCIOJb30BaTh XMMHUYECKYIO CHUMBOJUKY JJIsi
coctaBlieHUs (GOpMyJd BELIECTB M  YpaBHEHUHW XHMMHUUYECKHX  pEaKIui,
cuctematnueckyro HomeHkinarypy (IUPAC) u TpuBuanbHble Ha3BaHUSL OTIEIBHBIX
BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS ONMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKUX 3JIEMEHTOB B COCJIMHEHUSX, BUJ XMMHUECKOU CBsI3U (KOBaJeHTHas,
WOHHAs, MeTaJUIM4ecKasi, BOJOPOJIHASA), THUI KPUCTAIMYECKON pPEIIETKH
KOHKPETHOT'O BEIIECTBA;

c(OpPMHUPOBAHHOCTh YMEHHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEILIECTB OT
BUJa XMMHYECKOW CBA3M M THUIA KPUCTAJIUIMYECKOW pemeéTku, OOMEHHBIH H
JOHOPHO-AKIENTOPHBIM MEXaHU3MbI 00pa30BaHMs KOBAJCHTHOM CBSI3H;

chOpMHPOBAHHOCTh  yYMEHMI:  KjJacCM(UIMPOBATH:  HEOPTraHUYECKUE
BEILECTBA MO UX COCTABY, XUMHUUECKUE PEAKIIUU 10 PA3TUYHBIM IPU3HAKAM (YU CITY
U COCTaBy pEarupyroniux BeIIECTB, TEIIOBOMY 3G (deKTy peakiuu, U3MEHEHHUIO
CTeTNICHEHl OKHCIIEHUS OJJIEMEHTOB, OOpaTUMOCTH, Y4YacTUIO KaTaau3aTopa H
JIPYTHE); CAMOCTOSITENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUU I KiaccuuKanuu
U3Y4YaeMbIX BEUIECTB U XUMHYECKUX PEaKIIHil;

c(hOpMHUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI IEPHOJUYECKOTO 3aKkoHa Jl.
W. MenneneeBa u A€MOHCTPUPOBATH €70 CUCTEMATHU3UPYIOLIYI0, O0OBSICHUTEIbHYIO
U TIPOTHOCTUYECKYIO P YHKIUH;

c(OpMUPOBAHHOCTh YMEHHI: XapakTepHU30BaTh JJIEKTPOHHOE CTPOCHUE
aTOMOB M HOHOB XUMHYECKHUX 3JIEMEHTOB I1€PBOr0O—YETBEPTOrO NEPHOIOB
[leppuonnueckorn  cucremsl  JI.M.  MeHngeneeBa,  WCHONB3ysS  TMOHATHUSA
«QHEPreTUYECKHe YPOBHW», «IHEPreTUYECKHe MOIYPOBHW», «S-, P-, 0-aTOMHBIE
opOuTaIN», «OCHOBHOE M BO30YXKAEHHOE JHEPIeTUUYECKHE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XMMHUYECKHX JJIEMEHTOB U HX
coequHeHMM 1o mnepuogaMm u rpynnam Ilepmogmueckou cucremsr [l N.
MenzeneeBa, BAJIGHTHbIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHHS
UX 3JIEKTPOHHBIX 000JIOUEK;
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c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMUCHIBATH)  OOIIUE
XMMHYECKUE  CBOMCTBAa  BEIIECTB  pa3IMYHBIX  KJIACCOB,  IOJTBEPXKAATh
CYLIECTBOBAHUE TE€HETHUYECKON CBSI3M MEXJy HEOPraHMYECKUMHU BEUIECTBAMHU C
MOMOIIBIO YPAaBHEHU I COOTBETCTBYIOIINX XUMUUECKUX PEAKIIUNM;

c(OPMHUPOBAHHOCTh YMEHUS  PACKphIBaTh CYIIHOCTh: OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKLUN MOCPEACTBOM COCTABJICHMS AJIEKTPOHHOTO OanaHca
ATUX peakIui; peakiuii MOHHOTO OOMEHa MyTEM COCTABJIICHUS WX IMOJHBIX U
COKpAaIllEHHBIX  HMOHHBIX  YPaBHEHUM;  peakUUd  TUAPOIM3a;  peakuuiu
KOMIUIEKCOOOpa30oBaHus (Ha MpUMepe TUAPOKCOKOMITIIEKCOB LIMHKA U AJIIOMUHUS);

c(hOpMUPOBAHHOCTb YMEHHUS OOBICHATh 3aKOHOMEPHOCTH MPOTEKaHUS
XUMUYECKUX PEaKIUi C YU4E€TOM HMX JHEPreTUYECKUX XapaKTePUCTHK, XapaKTep
U3MEHEHUS CKOPOCTHM XWMHMUYECKOW peakIuu B 3aBUCHUMOCTH OT pPa3JIMYHBIX
(akTOpOB, a TaKKe XapaKTep CMEIICHHUs] XMMUYECKOT0 PABHOBECHS IO BIUSHUEM
BHEITHUX Bo3aeicTBui (mpunuun Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTEpPU30BaTh XUMUYECKUE PpEeaKIluH,
JeXallue B OCHOBE NPOMBIIIJIEHHOTO TIOJY4YEHUsI CEPHOM KHUCIOTHI, aMMHAaKa,
oOIMe Hay4yHbIE TPUHIUNBI XUMUUYECKHUX TPOU3BOJICTB; IIEJ€COO00PA3HOCTh
MPUMEHEHHS] HEOPTaHMYECKUX BEIIECTB B MPOMBIIUICHHOCTH U B OBITY C TOUYKH
3pEHHs] COOTHOUIEHHUS PUCK-TIONIb3A;

c(hOpMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHM O METOJaX HAy4YHOTO
NO3HAHUSl SABJIIGHUW TPUPOJALI — HAOIIOJEHUE, H3MEpPEeHUe, MOJEIUPOBaHUE,
AKCIIEPUMEHT (peasIbHbIN U MBICJICHHBIN), UCMIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS IPUMEHATH 3TU 3HAHUS [IPU SKCIEPUMEHTAIBHOM UCCIIENOBAHNUN BEILECTB
U 10 OOBSICHEHWS XUMHUYECKHX SIBICHUH, HMMEIONIMX MECTO B MPHUPOJE,
NPaKTUYECKON e TEIbHOCTH YEJIOBEKA U B IOBCEJHEBHOW JKU3HU;

c(hOpPMHUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUU C
HNOHATUSMHU U TPEJCTABICHUSIMH APYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS
00Jee 0OCO3HAHHOTO MMOHUMAHUS MaTePUAIBHOTO €TMHCTBA MUPA;

chOpPMHPOBAHHOCTh YMEHHUS TPOBOAUTH PACUETHI: C HCIOJIH30BAHUEM
MOHSATUNA «MaccoBasi JIOJIsl BEIIECTBA B PAcTBOPE» U «MOJIAPHAs] KOHIIEHTPALUs»;
Macchl BElecTBa WM 00bEMA Tra3a Mo W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIUIOBOro 3ddexTa
peaKiuy; 3HA4YCeHHs] BOJOPOJHOrO IOKa3aTelisi pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHOM CTEMEHbIO AMCCOIMaliU; Macchl (00bE€Ma, KOJMYECTBA BEILECTBA)
MPOAYKTa PEAKIMU, €CIU OJHO M3 MCXOJHBIX BEHIECTB JAHO B BHJIE€ pacTBOpa C
onpeeIEHHON MAacCOBOM JIOJICH PAcTBOPEHHOTO BEIISCTBA WIIM JAHO B M30BITKE
(uMeeT mpuMecH); JOJHM BbIXOJIa MPOAYKTA PEAKUUH; OOBEMHBIX OTHOLICHUM
ra3os;
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c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHHO MIAHUPOBATh U TMPOBOJIUTH
XUMHYECKUN  SKCIepUMEHT  (MpOBEJEHUME  peakluil  HMOHHOro  OOMeHa,
MOJATBEPKICHUE KAaUECTBEHHOIO COCTABa HEOPTaHUYECKUX BEIIECTB, ONMPEACICHUE
Cpeabl pPAcTBOPOB BELIECTB C MOMOIIBIO HWHIWKATOPOB, H3YYECHUE BIIUSHUA
pa3IuuHbIX  (AKTOPOB HA  CKOPOCTh XMMHUYECKOW  pEaKlHuH, pelieHue
AKCHEPUMEHTAIBHBIX 3a7ad 1o TemaM «Mertamiey U «Hemetamne») ¢
coOr0IeHueM MpaBuil 6€30MacHOro O0pallleHus C BEIIeCTBaMHU U J1a00paTOpHBIM
obopynoBanueM, GOpMyIUpoBaTh I€Jdb  KCCIEAOBAHUS, TNPEACTABIATH B
paznuuHoi (opMe pe3ynbTaThl PKCIEPUMEHTA, aHAIM3UPOBATh M OIICHUBATH HX
JIOCTOBEPHOCTb;

c(hOopMUPOBAHHOCTh YMEHHI: COOIIOAATh MPABUJIA TIOJb30BAHUS XUMUYECKON
nocyaon u JsabopaTopHbIM OOOpYy/IOBaHHEM, OOpalleHusi ¢ BeleCTBAMU B
COOTBETCTBUM C MHCTPYKIUSIMU IO BBITIOJHEHHUIO JIA0OPATOPHBIX XUMHUUYECKUX
OTIBITOB, DJKOJIOTUYECKH I€JI€COO00pPA3HOr0 TMOBEICHHUS B OBITY W TPYAOBOM
NEATEIBHOCTH B IIEJISIX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYXKAIOUIEH MPUPOIHON
Cpeabl W JOCTWXKEHUS €€ YCTOMYMBOrO pa3BUTHUS, OCO3HABAaTh OIACHOCTH
TOKCUYECKOTO JEHUCTBHS Ha KUBBIE OPTaHU3MBI OMpPEACIEHHBIX HEOPTaHUYECKHUX
BEIIECTB, TOHMMas cMbICT nmokazaress [IJIK;

c(OpPMHUPOBAHHOCTh YMEHUMN: OCYIIECTBIISITh IIEJICHANPABICHHBIA IOUCK
XUMHYECKOW MH(POPMAIIMK B PA3TMYHBIX UICTOYHUKAX (HAy4YHAasl U yueOHO-Hay4YHAas
JUTepaTypa, CpeicTsa MaccoBoil nHdopmanuu, IHTEpHET U Ipyrue), KpUTUYECKU
aHAIM3UPOBATh XUMHYECKYIO MH(pOpMaIIo, rnepepadaTbiBaTh €€ U UCI0JIb30BaTh
B COOTBETCTBHH C TIOCTaBJICHHON ydueOHOM 3a1adeii.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHnYecKUX coequHeHnil A. M. 8
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
91 [IpenenbHbIE YrI€BOIOPOIbI — allKaHBI, 5
LUKIIOAJIKaHbI
59 HenpenenbHble yrieBoa0OpOIbI: alKEHBI, 14 1
QJIKa/IMEHBI, aJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0poIbl (apeHbI) 8
54 [IpupoaHble HCTOYHUKHU YTIIEBOJAOPOJIOB U UX 4
nepepaboTka
2.5 ["anmoreHnpon3BoIHbIE YIIIEBOIOPOIOB 4 1
Utoro no pazneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
3.1 Cruptsl. DeHon 11 1
3.9 KapOoHumnbpHbIE COeTUHEHUS: allbETUIBI U 21 1
keToHbL. KapOoHOBBIEe KUCTOTHL. CIOKHBIE
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a¢upsl. XKups

3.3 YrneBomp 9
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaime opraHnyeckue coeIMHeHUus

4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 12
Hroro no pazgeny 12
Paszgea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 6
Hroro mo pazueny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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IHOYPOYHOE IIVIAHUPOBAHHE . 10 KITACC

KoaudecTBo 4acoB

Ne Mara DJIeKTpOHHbIe N poBbIE
Tema ypoka KonTpoJbHbIe IIpakTuyeckue
n/n Bcero H3y4eHHUsi | oOpa3oBaTejbHbIE pecypchl
padoTsbI padoThI
[Ipeamer u 3HaUeHNE OPraHUYECKON XUMUH,
HoyTbyK, NpoeKTop, 3/IEKTPOHHasA
1 IIpeJICTaBICHUE O MHOIO0Opa3uy OpraHuYeCcKuxX 1 2.09
. [OCKa.
COEJIMHEHU N
DNEeKTPOHHOE CTPOEHHUE aToMa yriepoja
N HoyT6yk, NpoeKTop, 31eKTPOHHas
2 (ocHOBHOE U BO30YX/IEHHOE COCTOSIHHUS). 1 2.09
DOCKa.
BanenTHble BO3MOKHOCTH aToma yriepoja
XUMHUYECKasi CBSI3b B OPraHMYECKUX
HoyT6yk, NpoeKTop, 31eKTPOHHas
3 coemHeHUsAX. MexaHu3Mbl 00pa3oBaHUs 1 4.09
. . [OCKa.
KOBaJICHTHOM CBSI3M, CIIOCOOBI pa3pbiBa CBsI3el
4 Teopust cTpoeHHsI OpraHMYEeCKUX COSTUHEHHH A. 1 9.09 HoyT6yk, NpoeKTop, 31eKTPOHHas
M. Bytieposa ' A0CKa.
Buner usomepun: cTpyktrypHas,
HoyT6yk, NpoeKTop, 3NeKTPOHHas
5 MPOCTPAHCTBEHHAS. DJIEKTPOHHBIC A(D(DEKTHI B 1 9.09
. [0CKa.
MOJIEKYJIaX OPraHUYeCKUX COCIUHEHHM
[IpencraBienue o Kiaccuukay u HovT6
OyTEYK, NPOEKTOP, INEKTPOHHaA
6 cucremarnuyeckas Homenkiaarypa (IUPAC) 1 11.09
[0CKa.
OpraHMYECKUX BEIECTB
7 Knaccudukanus peakinuii B opraHu4ecKon 1 16.09 HoyTbyK, NPOEKTOp, 3NEKTPOHHaA
XUMUU ' [LOCKa.
. HoyT6yk, NpoeKTop, 31eKTPOHHas
8 Cucrematusanus 1 0000IIeHIE 3HAHUHN 110 TEME 1 16.09
[0CKa.
AJNKaHBI: TOMOJIOTHYECKHH psif, 001as
9 (dbopmMyna, HOMEHKIATypa U U30Mepus, 1 18.09 HoyT6yK, NpoeKTop, 31eKTPOHHas

QJICKTPOHHOC U MMPOCTPAHCTBCHHOC CTPOCHUC
MOJICKYJI

AOCKa.
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HoyToyk,

NPOEKTOP, NEKTPOHHanA

10 du3nyuecKue U XUMHYCCKHE CBOMCTBA alIKaHOB 23.09
[JOCKa.
1 Haxoxnenue ankanoB B mpupoje. CriocoObl 53.09 HoyT6yK, MPOeKTOp, 3NEKTPOHHasn
MOJYYCHUS U IPUMEHEHNE aJIKaHOB [JOCKa.
[uknoankanel: o0mIast popmyia, HOMEHKIATypa
12 Y U30MepHs, 0COOCHHOCTU CTPOCHUSI U 25 09 HoyT6yK, MPOEKTOpP, 3NEKTPOHHasnA
XUMUYECKUX CBOMCTB, CIIOCOOBI TOJyUYEHHUS U ' [JOCKa.
MIPUMEHEHUE
Pemrenne pacy€THBIX 337124 Ha ONIPEICIICHNE
MOJIEKYJIAPHOH (DOPMYITBI OPraHUIECKOTO
HoyTbyK, NpoeKTop, 3/1eKTPOHHasn
13 BEIECTBA I[T0 MACCOBBIM JOJISIM aTOMOB 30.09
3JIEMEHTOB, BXOJIAIIMX B €0 COCTAB. pocka.
Cucrematu3anus 1 0000I1eHNE 3HAHUI 110 TEME
AJIKEHBI: TOMOJIOTHUECKHH psiJl, oO1as
14 dhopmyra, HOMEHKIIATypa, YJIEKTPOHHOE 1 30.09 HoyT6yK, NpOeKTOop, 3NEKTPOHHasn
MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIL. [OCKa.
CTpyKTypHas U IHUC-TPAHC-U30MEPHS ATKCHOB
15 dOu3nvecKrue U XMMUYECKHUE CBOMCTBA aJIKEHOB. HoyTbyK, NpoeKTop, 3N1EKTPOHHanA
[TpaBuiio MapkoBHHUKOBA 210 [0CKa.
HoyT6yK, NpOeKTop, 3NEKTPOHHasn
16 CriocoObl MoTy4eHus! ¥ IPUMEHEHNE aJIKEHOB 7.10
[lOCKa.
17 [Ipaktrueckas padota Ne 1 mo treme "Ilomydenue 210 HoyTbyK, NpoOeKTop, 3NEKTPOHHanA
3TUJIEHA U U3yYEHUE €ro CBOMCTB" ' [J0CKa.
Pemenne pacy€THBIX 3a/1a4 Ha ONIPECIICHHUE
. HoyT6yK, NpOeKTop, 3NeKTPOHHasn
18 MOJIEKYJSIpHOH (hOpMYJIIbI OPraHUYECKOTO 9.10 ocka.
BEIIeCTBA
19 AJKaaueHbl: cONpsuKEHHbBIE, U30IMPOBAHHBIE, 14.10 HoyT6yK, NpOeKTop, 3NeKTPOHHasn
KymynupoBaHHble. OCOOEHHOCTH IEKTPOHHOTO ’ [lOCKa.
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CTPOCHUS

XUMHUYECKUE CBOMCTBA CONPSKEHHBIX TUEHOB HoyTbyK, MpOeKTop, 3/1eKTPOHHasn
20 14.10 [OCKa.
Crioco0bI TOTyYeHH s U IPUMEHEHHE HoyT6yK, NpoeKTop, 3neKTPOHHaA
21 16.10 noCKa.
aJIKaJIuE€HOB
AJNKUHBI: TOMOJIOTHYECKUN psif, oOL1as HoyT6yK, NpOeKTOp, 3NeKTPOHHanA
29 (bopMyna, HOMEHKIATypa, NEKTPOHHOE U 5110 AOCKa.
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYII, '
¢uznueckue cBoiicTBa
HoyTbyK, NpoeKTop, 3/1eKTPOHHanA
23 XMMHAYECKUE CBOMCTBA aJIKHHOB 21.10 AoCKa.
HoyTbyK, NpOeKTop, 3N1eKTPOHHaA
24 KauecTBeHHBIE PEAKIIMM HA TPOUHYIO CBS3b 23.10 [0CKa.
HoyT6yK, NpOeKTOop, 3N1eKTPOHHaA
25 CriocoObl MostydeHus: U IpUMEHEHNE aIKMHOB 28.10 AOCKa.
26 Pemenne 3aa4: pacuéTsl 10 ypaBHEHUIO 28,10 HoyTbyx, npoekTop, aneKkTpoHHas
XUMUYECKOH peakiuu ' Aocka.
HoyT6yK, NpOeKTOop, 3N1eKTPOHHasA
27 CucremaTu3zanus 1 00001IeHNe 3HaHUN TI0 TEME 13.11 AOCKa.
ApeHbl: roMoJIoTHYecKuil psij, obmas popmyna, HoyT6yK, NpOeKTOop, 3N1eKTPOHHasA
28 HOMEHKJIaTypa. DJIEKTPOHHOE U 1811 DOCKa.
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ OeH30I1a '
U TOJIyoJa, uX (PU3NYecKue CBONCTBA
XVMHYECKUE CBOWCTBA aPEHOB: PEAKIINH HoyTbyk, npoekTop, aneKTpoHHas

3aMCIICHUA
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XUMHUYECKHE CBOMCTBA aPEHOB: PEAKLUU

HoyTbyk,

NPOEKTOP, 3NEKTPOHHanA

30 20.11 nocka.
NPUCOCANHECHHUSI, OKUCICHUE TOMOJIOTOB OCH30J1a
OC0o0EHHOCTH XUMHYECKUX CBOMCTB CTHPOJIA HoyT6yK, NpOeKTOp, 3N1eKTPOHHast
31 25.11 [JOCKa.
Pemenue pacuéTHbix 3a/1a4 Ha ONIPEAEIICHUE HoyTbyK, NpoeKTop, 3/IEKTPOHHasA
32 MOJIEKYJISIPHOH (POPMYJIIBI OPTraHUYECKOTO 25.11 AOCKa.
BEIIIECTBA
HoyTbyK, NpoeKTop, 3N1EeKTPOHHas
33 Croco0bl ONTy4eHUs! 1 IPUMEHEHHE apeHOB 27.11 AocKa.
34 [eHeTHYECKas CBA3b MEXK/IY Pa3IUUHBIMU 51 HoyT6yK, NpoeKTop, aneKTpoHHaA
KJIACCAMH YTJIEBOIOPOJIOB ' Aocka.
35 PacyéThl 0 ypaBHEHHAM XUMHUYIECKUX PEAKIIHIA. 51 HoyTbyk, npoekTop, anekTpoHHasA
CucremMaTu3aiys 1 00600IIeHIe 3HAHU 110 TeMe ' Aocka.
HoyT6yK, NpoeKTop, 3N1eKTPOHHas
36 [Tpuponslii ra3. [lonyTHele HeTAHBIE T'a3bl 4.12 AOCKa.
HoyT6yK, NpoeKTop, 3N1eKTPOHHas
37 KameHHbI# yrosb U NpoayKThl €ro nepepadoTku 9.12 AOCKa.
38 HedTb 1 criocobbl eé nepepaboTKH. 012 HoyTbyk, npoekTop, anekTpoHHasA
[TpumeHeHue NpoIyKTOB NepepaboTku HedTH ' Aocka.
39 [eHeTHUeCcKas CBA3b MEK/Y Pa3IUUHBIMU 1112 HoyT6yk, npoexTop, 3neKkTpoHHas
KJIaccaMu YIieBOJ0PO/IOB ' Aocka.
["amoreHONpPOM3BOHBIE YTIEBOAOPOIOB: HoyT6yK, NpOeKTop, 3N1eKTPOHHast
40 SJICKTPOHHOE CTPOCHHUE; PCAKLIMH 3aMCILICHUS 16.12 A0CKa.

rajorcHa
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JelicTBue meno4eil Ha raJIoreHIPOU3BOIHBIE. HoyTbyK, NpoeKTop, 3N1eKTPOHHanA
41 B3anmopeicTBre AUTaJIOreHaJIkaHOB ¢ MarHueM 16.12 AocKa.
U IIUHKOM
42 Cucremaru3anus u 0000LIEHNE 3HAHUM 110 1812 HoyT6yk, npoekTop, aneKTpoHHan
pasneny "Yriaesonopoas" ' AoCKa.
HoyTbyK, NpoeKTop, 3/IEKTPOHHasA
43 KonTposbHas paboTa 1o teme "YriaeBoaopos" 23.12 AoCKa.
[penenbHbIE 0JJHOATOMHBIE CIUPTHI: HoyT6yK, NpOEKTOp, 3N1eKTPOHHast
44 TOMOJIOTHUYECKUH psifl, oOmiast popmyna, 2312 DOCKa.
CTPOEHHE MOJICKYJ, ©30MEpHUs, HOMEHKIIATYpa, '
KJaccugukanus, Gu3nIecKue cBoOMcTBa
45 XUMHUYECKHE CBOMCTBA MPEIETbHBIX 25 12 HoyT6yk, npoekTop, 3neKTpoHHas
OJIHOATOMHBIX CIIMPTOB ' Aocka.
46 Croco0bl MOTYyYEHHUS U TPUMEHEHHE 1301 HoyT6yk, npoekTop, aneKTpoHHan
0/IHOATOMHBIX CITHPTOB ' Aocka.
[TpocTslie 3(hupbl: HOMEHKIIATYpa U U30MEPHS, HoyT6yK, NpoeKTop, 3/1eKTPOHHan
47 0COOEHHOCTH (PM3MYECKUX U XUMUYCCKUX 13.01 JOCKa.
CBONCTB
MHOTr0aTOMHBIE CITUPTHI: STUICHTITUKOIb 1 HoyT6yK, NpoeKTop, 3/1eKTPOHHan
48 TJIMIEPUH, UX PU3NUECKHE U XUMUUYECKHE 15.01 [0CKa.
CBOMCTBA
49 Crioco0bI TIONTYYEH s U IPUMEHEHHE 20,01 HoyTbyk, npoekTop, anekTpoHHaA
MHOTOATOMHBIX CIIUPTOB ' AocKa.
50 DEHOJI: CTPOEHHE MOJIEKYITBI, (PU3UUECKHE 50,01 HoyTbyk, npoekTop, anekTpoHHaA
cBoiicTBa. TOKCHYHOCTD (heHONa ' AOCKa.
51 XuMUYecKkue cBoicTBa (heHola 22.01 HoyT6yK, MPOeKTOop, 3NEKTPOHHasn
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AOCKa.

HoyTbyK, NpoeKTop, 3/1IeKTPOHHanA
52 CnocoObl nosry4eHus ¥ IpUMeHeHne peHoa 27.01 A0CKa.
[TpakTuaeckas padota Ne 2. Pemenue HoyT6yK, MPOEKTOpP, 3NEKTPOHHasn
53 SKCIEPUMEHTAIbHBIX 334a4 1o TeMe "CrnupTsl U 27.01 AoCKa.
benomsr"
CucrteMaTu3aumsa 1 00001IIeHNE 3HAHUH IO TEME HoyTbyK, NpoeKTop, 3NeKTPOoHHanA
yTOY
[0CKa.
54 29.01
AJBICTH/IBI ¥ KETOHBI: JICKTPOHHOE CTPOCHHE HoyT6yK, NpOEKTOp, 3N1eKTPOHHast
YTOYK, Np P p
55 KapOOHWIHLHOM TPYIIIBI; TOMOJIOTHYECKUE PSIBI, 3.02 A0CKa.
obmas Gopmysna, n3oMepus 1 HOMEHKIIaTypa
56 AJbJIETHIBI ¥ KETOHBL: (PU3MYECKUE CBOMCTBA,; 302 HoyTbyk, npoekTop, anekTpoHHasA
PeaKIHH TIPUCOCTHHEHHS ' Aocka.
57 Peakuuy OKHMCIEHHS U KaUeCTBEHHbIE PEaKIMH 502 HoyT6yK, npoekTop, 3/1eKTpoHHaA
aNbJETUI0B U KETOHOB ' Aocka.
HoyT6yK, NPOEKTOp, 3NeKTPOHHast
58 Croco0bl MOTy4eHus aabIEru10B U KETOHOB 10.02 AOCKa.
59 OIHOOCHOBHBIE MPEIENbHBIE KAPOOHOBBIE 10.02 HoyT6yk, npoexTop, aneKTpoHHas
KHCJIOTBI, 0COOCHHOCTH CTPOCHHSI UX MOJICKYJT ' Aocka.
60 M30MepHs 1 HOMEHKIATypa KapOOHOBBIX 1502 HoyT6yk, npoekTop, aneKTpoHHas
KHCIIOT, UX (pU3HIECKHE CBOMCTBA ' Aocka.
XUMHUYECKHE CBOWCTBA MPEIETbHbIX HoyTbyk, npoekTop, anekTpoHHaA

OJHOOCHOBHBIX Kap60HOBBIX KHUCJIOT
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OcoOeHHOCTH CBOWCTB MYPaBbUHOW KUCIIOTHI.

HoyToyk,

NPOEKTOP, 3NEKTPOHHanA

62 MHoroo6pasue KapOOHOBBIX KHCIOT 17.02 Aocka.

Oco0OeHHOCTH CBOMCTB: HEMPEACTbHBIX U HoyT6yK, NPOEKTOp, 3NeKTPOHHaA
63 apoOMaTHYECKIX KapOOHOBBIX, TUKAPOOHOBBIX, 19.02 [LOCKa.

TUIPOKCUKAPOOHOBBIX KHCIOT. [IpencraBurenu '

BBICIIMX KapOOHOBBIX KHCIIOT

HoyTbyK, NpoeKTop, 3/IEKTPOHHAsA

64 [TonsaTHe 0 MPOU3BOIHBIX KAPOOHOBBIX KHCIIOT 26.02 AOCKa.
65 CrocoObl TTOTYYEHHS U TPUMEHEHHE 503 HoyTbyk, npoekTop, aneKTPOHHaA

KapOOHOBBIX KHCJIOT ' Aocka.
66 CrnoxHbIe 2(OUPBI: TOMOJIOTHYECKUHN Psifl, 001Iast 503 HoyT6yK, NpoeKTop, 3NEKTP. AOCKa.

dhopmyrna, n3o0Mepusi 1 HOMEHKJIaTypa

HoyT6yK, NpOeKTOop, 3N1eKTPOHHasn

67 dusnyeckne U XMMUYECKHE CBOICTBA (DUPOB 4.03 AOCKa.

Pemenne pacu€THBIX 3a71a49: IO YPAaBHEHHIO HoyT6yK, NpOeKTop, 3NeKTPOHHasn
68 XUMHUYECKON PEaKIiu, Ha ONPEICIICHHUE [OCKa.

MOJIEKYJIIPHON (POPMYIIBI OPraHUIECKOTO 11.03

BEIIICCTBA

[TpakTuueckas padota Ne 3. Permenue HoyTbyK, NpoeKTop, 3N1EKTPOHHasn
69 SKCIIEpUMEHTAJILHBIX 3aJ1a4 110 TEME 16.03 AO0CKa.

"Kap6onoBbie kucnoThl. CiaoxHbie d3QUphI"
70 Kupsr: ctpoenue, GU3MUecKue 1 XUMHICCKUE 16.03 HoyTbyk, npoekTop, anekTpoHHaA

CBOMCTBA (THAPOIIH3) ' Aocka.

Oco0eHHOCTH CBOMCTB JKHUPOB, COJIEPKAIIIX HoyT6yK, NpOeKTop, 3NeKTPOHHasn
71 OCTaTKH HEMPeIeNbHBIX KUPHBIX KUCTOT. JKupbl 18.03 [0CKa.

B MIPUPOJC
72 MBpi1a Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT, 23.03 HoyT6yK, MPOeKTOop, 3NEKTPOHHasn
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ux Moroiee neiicreue. [lonstue o [OCKa.
CHUHTETHYECKUX Motoux cpeactBax (CMC)
73 ['enernueckas cBs3b yriaeBOJAOPOAOB U 73,03 HoyTtbyK, npoeKTop, 3neKTpoHHasn
KHCIIOPOJICOEPIKAINX OPraHUUECKUX BEIIECTB ' Aocka.
HoyTbyK, NpoeKTop, 3/IEKTPOHHasA
74 Pac4€rhl 10 ypaBHEHUSAM XMMHYECKUX PEaKLIUN 6.04 AOCKa.
HoyTbyK, NpoeKTop, 3/1eKTPOHHanN
75 CucremaTnsanus 1 00001IeHHE 3HAHUH 110 TEME 6.04 AocKa.
OO6rrast xapakTepuCTUKA YTIIEBOJIOB U HoyT6yK, NpOeKTop, 3N1eKTPOHHasn
76 KJaccuukaius yrieBo10B (MOHO-, I1- U 8.04 AocKa.
MOJIMCAXapH/Ibl)
MoHocaxapuabl: GpU3HUECKre CBOMCTBA U HoyT6yk, NpoeKTop, 31eKTPOHHas
77 Hax0’KJICHHE B IIPUPOJIE 13.04 A0CKa.
-8 [IpuMeHeHue TIIOKO3bI, €€ 3HAYCHUE B 13.08 HoyT6yk, npoekTop, 3neKTpoHHas
KH3HE/IeATETLHOCTH OpraHu3Ma ' Aocka.
Jlucaxapuipl: caxapo3a, MajibT03a U JIAKTO3a. HoyT6yk, NpoeKTop, 3NeKTPOHHas
79 Haxoxnenue B mpupojie U NpUMEHEHUE 15.04 [0CKa.
JicaxapuioB
[Tonucaxapupl: CTpOEHUE MAaKPOMOJIEKYIL, HoyT6yk, NpoeKTop, 3NeKTPOHHas
80 (hU3UYEeCKHe U XUMUYECKHUE CBOMCTBA, 20.04 [0CKa.
MIPUMEHEHHE
HoyT6yk, NpoeKTop, 31eKTPoHHas
81 [TonsiTHe 06 UCKYCCTBEHHBIX BOJIOKHAX 20.04 AocKa.
Pemienune pacueTHbIX 3aJja4 Ha OTpe/IeIeHNe HoyT6yK, NpoeKTop, 31eKTPOHHas
82 JOJIM BBIXOJIa MPOAYKTa peaKIu OT 22.04 A0CKa.

TCOPECTHYICCKU BO3MOKHOT'O
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CucreMarusanuys 1 0000IIeHYE 3HAHUI IO

HoyToyk,

NPOEKTOP, 3NEKTPOHHanA

83 27.04

pazneny [0CKa.

KouTpomnpHas pabora mo Teme HoyTbyK, NpOeKTop, 3NeKTPOHHasn
84 "Kucnopoaconepskaiye opraHudeckue 27.04 AOCKa.

coenHeHHS"

AMUHBL: KTaccu(UKAIKS, CTPOSHUE MOJICKYT, HoyTbyK, NpoeKTop, 3NeKTPOHHasn
85 obmias popmysa, ©30MEpHs, HOMEHKIATypa 1 4.05 [OCKa.

(dbu3uvecKkue CBOMCTBA

HoyTbyK, NpoeKTop, 3/1eKTPOHHanN

86 XUMHAYECKUE CBOMCTBA M ()PaTHYECKUX aMHHOB 4.05 AocKa.
87 AHMIIUH: CTPOEHHE aHUIIMHA, 0COOEHHOCTH 6.05 HoyTbyk, npoekTop, anekTpoHHas

XUMHYECKUX CBOMCTB aHMJIMHA ' AocKa.

CrrocoObI MOJTydeHUsT U IPUMEHEHUE HoyT6yK, NpOeKTOop, 3NeKTPOHHaA

anupaTHICCKUX aMUHOB [lOCKa.
88 b 11.05

AMUHOKHUCIIOTBI: HOMEHKJIATypa U H30Mepus, HoyT6yK, NpOeKTOop, 3NeKTPOHHasA
89 ¢duszuveckue corictBa. OTeIbHbBIC 11.05 [J0CKa.

MPEJICTAaBUTEIH O-aMUHOKHCIIOT

XHUMHYECKHE CBOMCTBA aMHUHOKHCIIOT, HX HoyT6yK, NpOeKTOop, 3NeKTPOHHasA
90 OMOJIOTHYECKOE 3HAaUCHHE aMUHOKHUCIOT. CHHTE3 13.05 AOCKa.

Y THJIPOJIN3 TICHTH]IOB
o1 BeJlky KaK MPUPOIHBIE HOIMMEPBL; CTPYKTYPhI 16.05 HoyTbyk, npoekTop, anekTpoHHaA

0€eIKoB ' Aocka.

HoyT6yK, NpOEKTOp, 3NeKTPOHHaA

92 XuMHYeCcKHe CBOMCTBA OEIKOB 17.05 AocKa.
93 A3oTcoepkallre reTepouruKInYecKue 18.05 HoyT6yK, MPOeKTOop, 3NEKTPOHHasn
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coenuHeHUs. HyKIIeMHOBBIE KUCIIOTBI: COCTaB, [0CKa.

CTpOEHUE U OMOJIOTHYECKAas POJIb

[TpakTaeckas padborta Ne 4. Pemenue HoyTbyK, NpoeKTop, 3NeKTPOHHanA
94 SKCIICpUMCHTAJIbHBIX 33J1a4 110 TeME 1 18.05 A0CKa.

" A3oTCoIepKaIe OpraHnuecKre coequHeHns"

[TpakTaeckas padorta Ne 5. Pemenue HoyTbyK, NpoeKTop, 3N1eKTPOHHanA
95 9KCIICpPUMCHTAJIbHBIX 33J1a4 110 TeME 1 20.05 A0CKa.

"Pacrio3HaBaHue OpraHUYECKUX COeANHEHUN"
% KoHTpoJIbHAS PaGoTa 110 TeMe . oS HoyTbyk, npoeKTop, aneKkTpoHHanA

" A30TcoiepIKaIIie OpPraHHuecKUe CoeTMHEHHs" ' Aocka.

OCHOBHBIE OHSATHS XUMHUU HoyT6yK, NpOeKTOop, 3NeKTPOHHasA
97 BBICOKOMOJICKYJISIPHBIX COCTMHEHUN U METOIbI 1 2205 [OCKa.

WX CHHTE3a —ITOJTUMEPHU3aIis U

MTOJIMKOHACHCAITUS

[TnactMacchl. YTUIU3AKS U HepepaboTka HoyT6yk, npoekTop, 3neKTpoHHas
08 1 23.05 [,0CKa.

IJIACTHKA

DacToMephl: HaTYpalbHbIH CHHTETHYECKHE HoyT6yk, npoekTop, 3neKTpoHHas
99 1 24.05

Kaydyku. Pe3una Aocka.

BosokHa: HaTypaibHbIE, HCKYCCTBEHHEIE, HoyT6yK, NpOeKTop, 3NEKTPOHHasn
100 cunternyeckue. [lonumepsl crienuaibHOTO 1 25.05 [J0CKa.

Ha3HAYCHHMS

[IpakTuueckas padota Ne 6. Perenue HoyTbyK, NpoeKTop, 3N1eKTPOHHanA
101 AKCIIEPUMEHTAJIBHBIX 337124 10 TEME 1 25.05 [0CKa.

"Pacno3HaBaHue miacTMacc U BOJIOKOH"

O06001IeHne U CUCTeMAaTH3alus U3Y4eHHOTO HoyT6yK, NpOeKTop, 3NeKTPOHHasn
102 Marepuaia 1o teme "'BBICOKOMOJIEKYISIpHbIE 1 27.05 AOCKa.

coeuHeHus"

OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 102
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11 KVIACC

KonuyectBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM ungposbie
Ne n/m P Konrpoabubie | IlpakTHyeckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoma. [lepuoanueckuii 3aKoH
11 u [lepnoanueckas cucteMma XUMUYECKUX 5)
anemenToB J[. 1. Menaeneera
19 Crpoenue BemiectBa. MHOTOOOpasue 10 1
BEIECTB
1.3 XUMHUYECKUE pPeaKIInU 14 1 2
Hroro mo pazueny 29
Pa3znen 2. Heoprannueckasi xumusi
2.1 Hemeranms 18 1
2.2 Mertanibl 13 1
Hroro no pazgeny 31
Pa3znen 3. O0001eHue NPOTiIeHHOT0 MaTepUaJia.
3.1 O06o01eHre MpoICHHOT0 MaTepuaa. 6 1
Utoro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 66 5 6




11 KVIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
Ne m/m Tema ypoxa Konrpoasubie | IlpakTnueckue Aara unpponbie
Bcero u3ydyeHusi | oOpa3oBaTeiib
padoThI padoThI HbIE PeCypenl
1. CrpoeHue atoma (5 uyacos)
1.1(2) Atom. CocTaB aTOMHBIX siiep. XUMUUECKUM 1eMeHT. Y30Torbl 1
Pacnipenenenre 31eKTPOHOB IO ATOMHBIM OPOUTAIISIM.
1.2 (2) Krnaccudukarusi XUMUYECKHX 3JI€MEHTOB (S-, p-, d-, - 1
AJIEMEHTHI)
13(3 DNeKTpOHHbIE KOH(UTypallii HOHOB. 1
3G DIIEKTPOOTPUIIATENBHOCTE
[Tepuonnueckuii 3akoH u [lepuoanyeckas cucrema
xuMmudeckux daeMmeHToB JI. Y. MenaeneeBa, CBA3b C
1.4 (4) COBPEMCHHOM TEOpHEH CTPOECHHUS aTOMOB. 3aKOHOMEPHOCTH 1
M3MEHEHHUS CBOMCTB XUMUYECKHX AJIEMEHTOB M 00pa3yeMbIX
MU TIPOCTBIX U CJIOXHBIX BEIIECTB 0 TPyMIaM U Meproam
1.5(5) Cucrematu3zanus u 0000IIeHHe 3HAHUH 110 TeME 1
2. Crpoenue BemecrBa. Muorooopasue Bemects (10 yacoB)
Buner xumudeckoii cBsi3u. Mexanu3mbl 00pa3oBaHUs
2.1 (6) KOBAJICHTHOH CBs13u. BogopoaHas cBs3b. MeXMOJIEKYIIpHbIE 1
B3aMOJEHCTBUSA
BaneHTHOCTP U BaJICHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b
2.2 (7) AIIEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX T€OMETPUIECKUM 1
CTpOEHUEM
23(8) [IpencraBieHust 0 KOMIUIEKCHBIX COEIMHEHUSAX: COCTaB U 1
HOMEHKJIaTypa
2.4(9) BelecTBa MONEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHUS. 1

Tumnsl KPUCTAITNINYCCKUX PCIICTOK U CBOICTBA BEIIECTB
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2.5 (10)

[TonsTue o gucnepcHeix cucrteMax. [Ipencrasienue o
KOJUTOMJHBIX pacTBOpax

2.6 (11)

HUctunnnie PacCTBOPLI: HACBIICHHLIC 1 HCHACBIIICHHBIC,
pacTtBOpuUMOCTh. Kpucramoruaparsl

2.7 (12)

Pemrenue 3a1a4 ¢ MCIIOB30BaHUEM MOHATHI '"MaccoBasg JOJIA

pacTBOpEHHOTO BemiecTBa", "MoJIsipHast KOHIIEHTpaus"

2.8 (13)

Knaccugukanys 1 HOMEHKIATypa HEOPTaHMYECKUX BEIECTB

2.9 (14)

Cucremaruszanus 1 0000IIEHAE 3HAHUHT 110 TEME 1

2.10 (15)

KonTponsnas pabora no temam "CrpoeHue aToma.
[Tepnoanueckuit 3akoH u [lepuoanueckas cucrema
xumudeckux 3meMentoB /. 1. Mennaeneesa", "Ctpoenue
BemiecTBa. MHOroo6pasue BemiecT"

3. Xumuueckue peakuun (14 yacos)

3.1 (16)

Knaccudukanus XuMHYecKuX peakiuii B HEOpraHu4eckoi 1
OpPraHNYeCKON XMMHH. 3aKOH COXPAaHEHHUs MacChl BEIIECTB;
3aKOH COXPAHECHMsI U MIPEBPALICHUS YHEPTUU IIPH XUMHYECKUX
peakuusax

3.2 (17)

Tennossie 3 HEKThI XUMUUECKUX PEAKIIUN. TePMOXUMUYECKUE
ypaBHEHUS. BblunciieHus 1o ypaBHEHUSIM XUMHUYECKUX 1
peakuil ¥ TepMOXUMUYECKUM YPaBHEHUAM

3.3 (18)

CKOpOCTh XMMHUYECKOH peakluu, e€ 3aBUCUMOCTb OT
pasnuuHbIX (haktopoB. Karanus u katanuzaropsl. ['oMoreHHbie 1
U TeTepOreHHbIC PEAKIINH

3.4 (19)

OO6paTtumbie U HeOOpaTUMBbIe peakuu. XUMHUECKOE
paBHOBECHE

3.5 (20)

[IpakTuueckas paborta Ne 1 mo Teme "BiusiHre pa3iuuHbIX
(hakTOPOB HA CKOPOCTh XMMHYECKON peaKIIMi U Ha XUMUYECKOE 1
paBHOBecue"

3.6 (21)

QHGKTPOJII/ITI/I‘-ICCKEIH JUCCOoanus. CunbHbIC U cl1a0bIe
QJICKTPOJIUTBI. Cremnenb AUCCoManmn
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HNonnoe npousseaenue Boabl. Cpeaa BOJHBIX paCTBOPOB.

3.7(22) Bomopoausiii mokasarens (pH) pacteopa L
3.8 (23) I'maposns coneit. Peakuuu, npoTekaronye B pacTBOpax 1
' 3JIEKTPOJIUTOB
3.9 (24 [TpakTideckas padorta Ne 3 mo Teme "XUMHUYECKHE PEAKITUU B 1
9(24) PacTBOpPax JIEKTPOIUTOB"
OKHCAUTENbHO-BOCCTAHOBUTENbHBIE peakui. Baxkueliue
3.10 (25) | okucnIHMTENHM U BOCCTAHOBUTEIH. METO/I SJIEKTPOHHOT'O 1
(371eKTOHHO-MOHHOT0) OanaHca
3.11 (26) | DmexTposH3 pacTBOPOB M PACILIIABOB BEIIECTB 1
3.12 (27) | Pemenwue 3a1a4 pa3IUUHBIX TUIIOB
313 (28 CucreMaruzamys 1 00001eHre 3HaHNI 10 TeMe "XUMHUYECKUE 1
13 (28) peakuun"
3.14 (29) | KourponbHas paboTa mo Teme "XuMHUYSCKHE peaKinu" 1
4. Hemetannol. (18 u)
[Tonoxenne nHemeranioB B [lepuonnueckoit cucreme
xuMHuaeckux anemeHToB JI. M. MenaeneeBa u 0COOCHHOCTH
4.1 (30) CTPOEHHUS X aTOMOB. DHU3MUYECKIE CBOMCTBA HEMETAILIOB. 1
AJITOTpOTIUS HEMETAJUIOB (Ha MPUMEpPEe KUCIIOPOJIa, CEPBI,
dbocdopa u yrimepoaa)
42 (31 Bonopoa: nonydenue, pu3ndeckrue 1 XUMHUSCKHAE CBOMCTBA. 1
2(31) Tugpuasl
["anoreHbl: HAX0XICHUE B IPUPOJIE, CIIOCOOBI TIOTyUCHHUS,
(bu3HYeCKre U XUMUYECKUE CBOKMCTBA. [ aJlOreHOBOAOPO/IbI.
4.3 (32) Bakneiiime KuciaopoacoaepKaliue COeTMHCHHS rajJoreHOB. 1
JIabopaTopHbIE U IPOMBIIIIJICHHBIC CIIOCOOBI MOJTYUYCHUS
rajioreHoB. [I[puMeHeHue rajJoreHoB U UX COeTUHEHUI
4.4 (33 [TpakTuueckas paborta Ne 4. Pemienue skcepuMeHTaTbHbBIX 1
4(33) 3aja4 1o teme "["ajoreHsr"
4.5 (34) Kucnopoa: nabopatopHblie U MPOMBIIITIEHHBIE CTIOCOOBI 1

48




noJTy4eHus1, GU3NUecKrue 1 XMMHUYecKre cBoiicTBa. O30H.
[Ipumenenue kucnopoaa u 030Ha. OKCHUJIBI U IEPOKCHU/IBI

4.6 (35)

Pemenne 3aa4 pa3JIMuHbIX TUIIOB

4.7 (36)

Cepa: HaXOXJIEHUE B MPUPOIE, CIIOCOOBI OTyYCHUS,
dusnueckre U XuMU4Ieckue cporictea. CepoBOIOPOI,
cynbdunsl. Kucnopoaconepxaiune coeTMHEHNS CEPBI.
Oco0OeHHOCTH CBOMCTB CEpHOM KHCIIOTHI

4.8 (37)

[TpakTdeckas padborta Ne 5. Pemenue skcriepuMeHTaTbHBIX
3amau o teme "Cepa u e€ coequHeHuUs"

4.9 (38)

A3OT: HaX0XJACHHUE B MPUPOJIC, CIIOCOOBI TOJTyUEHUS,
(bu3HYecKue U XUMHUYECKUE CBONCTBA. AMMMAK, HUTPUJIBI.
Kucnoponaconepsxkamue coenuaenns azora. OCOOEHHOCTH
CBOMCTB a30THOM KUCIOTHI. [I[puMeHenune azora u ero
coelMHeHU. A30THbIE y100peHus

4.10 (39)

docdop: HAXOXKACHHUE B PUPO/IE, CIOCOOBI MMOTYyIEHUS,

¢buznueckue u xumudeckue cporictsa. @ochuasl u hochuH.

Oxkcunbl pocdopa, pochopcoaepxaniue kuciaotel. Comu
dhocdopnoii kucnotel. [Ipumenenne Gocdopa u ero
coemuaeHnil. DochopHbIie y1oOpeHHs

4.11 (40)

[IpakTuueckas padota Ne 6. Perenue sxcrepuMeHTaIbHbIX
3ama4 o teme "Azot u pochop u ux coequHeHU"

4.12 (41)

VYraepoa: HaXOXKACHUE B IPUPOJIE, AJUIOTPOITHBIE
MoupuKauK; GU3MIecKre U XUMHYECKHE CBOICTBA,
npumenenue. Oxcun yriaeponaa(ll), okcun yriaepona(lV),
yroJibHasl KUCIIOTA U €€ COJIH

4.13 (42)

Pemenue 3agau Pa3JINYHbIX TUIIOB

4.14 (43)

KpemHuii: HaxoXIeHUE B PUPOJIE, CIOCOOBI MOJTyYCHHS,
busrueckre u xuMudeckue cBoictea. Oxcu kpemuus(1V),

KpEMHHEBast KUCJIOTAa, CUJIUKATHI. HpI/IMeHeHI/Ie KpEMHHA U €TO

COCIUHEHU. CTGKJ'IO, €Tro MMOJYUCHUC, BUJIbI CTCKJIIA
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4.15 (44)

Pemenne 3aa4 pa3JIMYHbIX TUIIOB

4.16 (45)

Cucremaruzanus u 0000uenue 3uauuii no reme "Hemerasuis"

4.17 (46)

KonTponsnas padora o teme "HemeTamsr"

4.18 (47)

AHanu3 pe3yinbTaTOB KOHTPOJIBHOW PabOThl, KOPPEKIIHS
OmuoO0K

5. Merannbi. (13

y)

5.1 (48)

[Tonoxenne metamios B [leproauyeckoil CUCTEME XUMHYECKUX
areMeHTOB. OCOOEHHOCTH CTPOSHHS AIMEKTPOHHBIX 000JI0UEK
aToMoB MeTaiioB. O6mue puznyeckue cBoicTBa METaJIOB.
[Ipumenenne MetansoB B ObITY M TexHUKE. CIIaBbl METAIJIOB.
Koppo3zus MeTannoB. DIeKTPOXUMUYECKHUH psiJ] HAIPSKEHUH
MeTtauioB. OO0Imue crnocoObl MOTYyYeHHUST METaIOB

5.2 (49)

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

5.3 (50)

O6mas xapakrepuctuka MetamioB |A-rpynmst [leproaunueckoit
CHUCTEMbI XUMUYECKHUX JIEMEHTOB. Hatpuii u kanuii:
noJiyueHue, pU3ndecknue U XMMUIEeCKHe CBONCTBA, IPUMEHEHHE
MPOCTHIX BEUIECTB U UX COCAUHEHUN

5.4 (51)

O6mas xapakrepuctuka MetaioB |IA-rpymnmst
[Teproanueckoit CUCTEMbI XUMHYECKUX JIEMEHTOB. Marauii u
KaJIBIIMI: TIOJTydeHHe, (PU3nUecKue U XUMUYECKUE CBOMCTBA,
MIPUMEHEHHE MPOCTHIX BEIIECTB U UX COSTUHEHUHN

5.5 (52)

XKécTkoCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

5.6 (53)

AIOMHUHMI: TIOJTydeHue, pu3ndecKkue U XMMUYECKUE CBOMCTBA,
npuMeHeHne. AMGpoTepHbIe CBOMCTBA OKCHUJIA U TUAPOKCUIA
QTIOMHUHHUS, TUAPOKCOKOMITJIEKCHI aTFOMUHUS, UX IPUMEHEHUE

5.7 (54)

Pemenue 3agau Pa3JINYHbIX TUIIOB

5.8 (55)

OO11ast xapakTepuCTHKa MeTaJI0B MOoOOYHbBIX oarpyn (b-
rpymnn) [leppoauueckoii cucTeMbl XUMUYECKUX JIEMEHTOB.
Du3nYeCKUe U XMMUYECKHUE CBOMCTBA XPOMa, JKeJe3a, MENIH,
UHKA (TMJIPOKCOKOMIUIEKCHI IMHKA) U UX COSAMHEHUH, nX
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IIpUMEHEHKE. BaxkHeue coequHEeHUsT Mapratua.
[Tepmanranar Kanusi, ero OKUCIUTEIbHBIE CBOKMCTBA.

[TpakTuaeckas padborta Ne 8. Pemienue skcriepuMeHTaTbHBIX

59 (56) 3aja4 1o reme "Merauis " L
5.10 (57) | Pemienue 3a1a4 pa3aHYHBIX TUIIOB 1
5.1 (58) O06o00mIeHne U cucTeMaTu3ays H3y4eHHOTO MaTepHaa 1o 1
teme "Metamibr"
5.12 (60) | KourposbHas pabota mo teme "Mertayib" 1
5.13 (61) AnHanus pe3ynbTaToB KOHTPOJIBHON padOThl, KOPPEKLIUS 1
omun0OoK
6. O0o001eHne MPoiileHHOro MaTepuaJa. (6 yacon)
6.1 (62) Pemenne pa3nuyHBIX THIIOB 33/a4. 1
6.2 (63) O606H16H1/Ie U CHCTEeMaTHu3allks U3y4eHHOT0 MaTepualia mno 1
BCEM IPOICHHBIM TEMaM
6.4 (64) HToroBast KOHTpOJBbHAS padoTa.
6.5 (65) AHanu3 KOHTPOJBHOU PabOThI.
6.6 (66) XUMHUS ¥ KHU3HD
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 66
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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