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y4yeoHoro npeamera «Xumus» (Yriry0JaeHHbIH YPOBEHb)
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MNOACHUTEJBHASA 3AIINCKA
Pabouas mporpamma mo XMMHHM Ha YPOBHE CPEIHETO OOIIEro oOpa3oBaHUS

pa3zpabotana Ha ocHOoBe DenmepanmpHOro 3axkoHa oT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccutickoit denepanun», TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS
dbenepanbHOl 00pa30BaTEILHON MPOTPaMMBI cpeHero obmiero oopazopanus(POIT
COOQ), mpexacraBieHHblx B dDenepaibHOM TOCYIapCTBEHHOM 00pa30BaTEIbHOM
craugapre COO, c¢ yu€rom KoHuenmuu mnpernojaBaHus ydeOHOro mpeameTa
«Xumus» B 00pa3oBaTeNbHBIX  oOpraHm3anusx Poccuiickoit  deneparum,
peann3yIonMx OCHOBHbIE 00pa30oBaTeIbHbIE MPOrPAMMbI, © OCHOBHBIX OJIOKEHHIM
«Ctpareruu pa3BuTHs BocnuTanus B Poccuiickoi

®enepaunu Ha nepuo A0 2025 rona» (Pacnopsxenue [IpaBurenscta PO ot

29.05. 2015 N2 996 - p.).

XvuMHSI Ha YpPOBHE YIIIyONEHHOTO HM3YyYEHMs] 3aHHMAET Ba)XXKHOE MECTO B
CUCTEME €CTECTBEHHO-HAay4YHOT0 00pa3oBanus yuamuxcs 10—11 kinaccos. M3yuenue
NpeIMeTa, pealu3yeMoe B YCIOBUAX AU(P(HEepeHIUPOBAHHOTO, MNPOQUIBLHOTO
oOy4eHHMsI, MPU3BAHO O0ECHEUYHUTHh OO0IIE00pPa30BATEIbHYI0 M OOUIEKYJIBTYPHYIO
HOJIFOTOBKY BBITYCKHUKOB IIKOJIbI, HEOOXOJUMYIO JUIsl aJanTalli UX K OBICTPO
MEHSIOIIMMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKXe JJIs MPOJIOHKEHHSI 00yUeHUs
B OpraHM3alMsIX NpOPEeCcCHOHATBHOIO 0Opa30BaHUs, B KOTOPBIX XUMHMSI SIBJISETCS
OJTHOM M3 IPUOPUTETHBIX JUCIUIUIMH.

B nmporpamme no XuMuM HasHayeHue npeameTa «XUMHUS» TOJIy4aeT
HOJPOOHYI0O  MHTEPIPETAlMI0 B  COOTBETCTBUM C  OCHOBOIOJIATraloIIMMHU
nonoxkernusimu GI'OC COO o B3auMOOOYCIOBIEHHOCTU IIeJeH, CoJepKaHusi,
pe3ynbTaToB OOyueHuss W TpeOOBaHMIl K YpPOBHIO IOATOTOBKH BBIITYCKHHKOB.
CBHUIETENBECTBOM TOMY SIBISIFOTCSI CIEAYIOIIME BBITOJIHIEMBIE IPOrPaMMON 110
XUMUHU (QYHKIIHH:

«  HMH(QOPMALMOHHO-METOJUYECKAsl, peau3alus KOTOpoil oOecreunBaeTr
NOJIy4YeHUE NPEACTABICHUS O IENsIX, COAEp’KaHWU, OOIIel CTpaTeruu
oOyueHus, BOCIUTAHUS U Pa3BUTHsI OOyUaIOLIUXCs CPEACTBAMH MpeaMeTa,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

+  OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas MpeayCMaTpPUBAET
ONpENENICHNE: TPUHLHUIIOB CTPYKTYPUPOBAHHUS WU TOCIEAO0BATEIBbHOCTU
U3y4eHUs Y4eOHOro Marepuasa, KOJIMYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEPUCTHUK; MOAXOJ0B K (DOPMUPOBAHUIO COAEPKATEIBHOU OCHOBBI
KOHTPOJII U OLEHKUM 00pa30oBaTENIbHBIX JOCTHXKEHHM OO0y4arommxcs B



paMKax HWTOTOBOM arrecTtanud B (OpME EIMHOTO TOCYIapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma aJig yriy0JIE€HHOTO U3YUYEHUSI XUMUU:

+ yCTaHaBIMBAaeT WHBAPHAHTHOE NPEIMETHOE COJAEpKaHHEe, 00s3aTeNIbHOE
JUISL W3Y4YeHUs B paMKaxX OTIEIbHBIX Mpoduiei, MpeaycMaTpuBaer
pacrmpesielieHie W CTPYKTYPUPOBAaHHME €ro IO KJaccaM, OCHOBHBIM
COJIEp>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

+  JaéT NpUMEpHOE pacrpeiesieHne yueOHOro BpEMEHHU, PEKOMEHTyeMOro JJis
U3YYEHUS OTIEIBHBIX TEM;

« TMpe/araeT NPUMEPHYI0 TMOCIEI0BAaTEIbHOCTh H3YyYEHUS Y4eOHOTO
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOEHUSl Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

+  JaéT METOIMYECKYI0 MHTEPIIPETALMIO LEIEH U 3a1a4 U3YYEHUsS IIpeIMeTa
Ha yriyOJEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOuiero oOpa3oBaHMs, COAEPKATEIBHOM XapaKTEpPUCTUKU
IUIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHS OCHOBHOM 00pa3oBaTeNIbHOM
MPOTPaAMMBI CpeaHero o011ero oOpa3zoBaHus (JIMUHOCTHBIX,
METANpPEIMETHBIX, MPEIMETHBIX), & TAKXKE€ C Y4YETOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUA  OOYyYarollerocss MO OCBOEHUIO
coJlep KaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3UIUSAM B IPOrpaMMe MO XUMHUH MPETyCMOTpEHA
MPEEMCTBEHHOCTh € OOy4Ye€HHMEM XHMHHM Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus. 3a npejenamMi yCTAaHOBICHHON MPOTPaMMO¥ 10 XMMUU 00513aTeNTbHOM
(VHBapHaHTHOW) COCTaBIIAIONICH cOAepKaHUd Y4eOHOro npeaMera «XUMHUD)
0CTa€TCcs BOBMOXKHOCTh BBIOOpA €ro BApUAaTUBHOW COCTABIIAIONICH, KOTOpas AOJKHA
OTIPEAEIATHCS B COOTBETCTBUH C HAIIPABJIEHUEM KOHKPETHOTO MPOoduIst 00ydeHHUs!.

B coorBerctBuM ¢ koHuenrtyanbHbiMH mnoJjiokeHusmu PIOC COO o
Ha3HAUCHUW TMpeaMeToB 0a30BOTO0 W YINIYOJIEHHOTO YpPOBHEH B CHCTEME
nuddepeHiupoBaHHOr0 OOYyYEHUS Ha YPOBHE cCpeaHero oOmero oOpa3oBaHUs
XUMHUS Ha YpOBHE YriayOJIEHHOTO W3yYEHMs] HAMpaBlieH Ha peau3aluio
PEEMCTBEHHOCTH C MOCJIEAYIOIIMM 3TAIIOM MOJIYYeHUS XUMUYECKOTO 00pa30BaHus
B paMKax M3YyYEHHS CHEHHAIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JYCLIUIUIMH B By3aX U OpraHU3aIUsaX CpeHero mpodeccuoHaabHOoro o0pa3oBaHusl.
B 3101 cBsI3M n3yueHue npeamMera « XuMus»» OPUEHTHPOBAHO IPEUMYILIECTBEHHO HA
pacuiMpeHre W yrayOJeHue TEeOpeTHYEeCKOW M MPaKTUYECKOM MOATOTOBKU
0Oy4JaromuMxcs, BHIOPABIINX OMpPENeNEHHbIN Mpoduiab OOy4YeHHs, B TOM YHUCIE C



NEPCHEKTUBOM MOCIHEAYIOIIEro IMOJIYYEHHUs XUMHYECKOro o0pa3oBaHUs B
opranm3zanusx mnpodeccuoHaibHOro oOpa3oBanus. Hapsny c 3TuMm, B cBeTe
tpeboBannit ®PI'OC COO k muaHupyeMbIM pe3yibTaTaM OCBOEHHUS (deaepabHON
00pa30BaTEeNbHOM MPOrPAMMBI CPEHETO O0IIET0 00pa30BaHUs U3YUYCHHE TIPEeIMETa
«XVMHS» OPUEHTHUPOBAHO TAKXKE HA PEIICHUE 3a/lad BOCIHUTAHUSA U COLUAIBHOTO
pa3BuTHsa OOydarolUXcs, Ha (OPMUPOBAHUE Y HHUX OOIIEHHTEIEKTYyaJIbHbIX
YMEHHM, YMEHHH pallMOHaIN3aluil y4eOHOTO Tpyaa U OOOOMIEHHBIX CIIOCOOOB
JESATEIIbHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBIN, HAAIIPEAMETHBIN XapakTep.

CocTaBisOIUMH NpeaMeTa «XUMHUsSD Ha YPOBHE YriayOJIEHHOrO M3y4eHHs
ABISAIOTCA YriIyOnéHHele Kypcbl — «Opranudeckas xumusi» u  «OOmas u
Heopranuueckas xumush». [lpu onpeneneHnn noaxooB K 0OTOOPY U CTPYKTYPHOM
OpraHu3alyy COJAEPKAHMSI ITUX KypCOB B ITPOrpamMMe M0 XMMUU 32 OCHOBY ITPUHSTHI
nosioxkeHust ®I'OC COO o pasznuuusix 0a30Boro u yriayOJnE€HHOTO YpOBHEH
U3Y4YEHUS IPEAMETA.

OcHoBy coaepxanust KypcoB «Opranuueckas xumus» u «OOmas u
HEOpraHWYeCcKass XHMHSI» COCTAaBISET COBOKYIIHOCTh IPEAMETHBIX 3HAaHUW U
YMEHUH, OTHOCSIIMUXCA K 0a30BOMY YpOBHIO M3y4Y€HHUs MpeaMera. JTa cucreMa
3HAHMM TI0JIydaeT OIPENEIIEHHOE TEOPETUYECKOE JONOJHEHUE, IO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJBIINIA 00BEM (PaKTOIOTUYECKOTO MaTepHaa.
Tak, Ha yramyOn€HHOM YPOBHE H3Y4YEHHUs NpeaMera oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHHsI 00BbEMA 3HaHUN 0 XMMUUYECKUX 3JIEMEHTaX U CBOMCTBAX
UX COEJMHEHUHN Ha OCHOBE PAaCIIMPEHUs U yriyOaeHusl IPeICTaBICHU O CTPOEHUHU
BEILECTBA, XWMHUYECKOM CBSI3M M 3aKOHOMEPHOCTSX NPOTEKaHUsl pEeaKIMid,
paccMaTpUBAaEMbIX C TOYKHM 3PEHHMS XMMHUYECKOW KHHETHMKM M TEPMOIUMHAMUKH.
N3ydyenune nepuoanueckoro 3akoHa u Ilepmoamyeckoil CUCTEMBI XUMHYECKHUX
3JIEMEHTOB 0a3UpyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX IPEICTaBICHUAX
O CTPOEGHMH aToMa. XHUMHUYECKass CBA3b OOBSACHSAETCS C TOYKU 3pEHUs
HPHEPreTUYECKUX M3MEHEHUH NpH €€ 00pa30BaHUU U Pa3pyILIEHUH, & TAKKE C TOUKU
3peHus] MeXaHu3MOB €€ oOpa3oBaHus. V3yueHue THUIOB peakUuil AOMOJIHAETCS
dbopMHpOBaHUEM TPEACTABICHUA 00 DIIEKTPOXUMHUYECKHX Ipolieccax M
AIIEKTPOJIN3€E PACIUIABOB M PaCTBOPOB BEUIECTB. B Kypce opraHm4eckoil XuMuu rnpu
pPacCMOTPEHHUH PEAKIUOHHON CHOCOOHOCTH COEAMHEHUN yhaenseTcss ocoboe
BHHMaHHE BOIIPOCcaM 00 3JEKTPOHHBIX 3(DPeKTax, 0 B3aMMHOM BIIMSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, UTO Ha COJIepKaHNe KypCOB XUMHUH YTITyOJIEHHOTO
YPOBHSI M3yU€HHUs 17151 KJIACCOB ONpeieIEHHOro npoduiis (TJ1aBHbIM 00pa3oM Ha UX



CTPYKTYpY M XapakTep IOTNOJHEHUW K OOIIeH CcHucTeMe MPEAMETHBIX 3HAHUN)
OKa3bIBAlOT BIIMSIHUE CMEKHBIE MpeaMeThl. Tak, Hampumep, B COAECPKAHUHU
npeaMeTa JUisl KIIacCOB XUMUKO-(U3HUUECKOTo MpoQuiisi 00JIbIIoe 3HAaUeHHE OyIyT
UMETH 3JIEMEHTHI Y4eOHOTO MaTepuaa o oomieit xumun. [Ipn u3ydenun npeamera
B JIAaHHOM CITy4yae akIeHT OyJIeT c/iejiaH Ha OOIIHOCTh METOI0B MO3HAHUS, OOIIIHOCTh
3aKOHOB M TEOpUH B XUMHUM M B (HU3UKE: aTOMHOMOJIEKYJSpHas TEopus
(MoJexymnsipHast Teopusi B (PU3HKE), 3aKOHBI COXPAHEHUS MACChl M DHEPTUH, 3aKOHBI
TEPMOJUHAMHUKH, JIEKTPOJIN3A, IPEACTABICHHS O CTPOEHUHU BEIIECTB U JPYTOE.

B 10 xe BpeMs B coiep kaHuu PeAMETa 7S KIIACCOB XMMHUKOOHNOJIOTUYECKOTO
npodwiiss OONBIMIT yAETBbHBIA BeC OyneT MMETh OpraHudeckass Xumus. B 3tom
cllydae MpeaoCTaBIsIeTCsl BO3MOKHOCTD JIIsl 60Jiee 00CTOATEIBHOTO paCCMOTPEHHUS
XUMHUYECKON OpraHu3aluy KIETKU KaKk OMOJIOTMYECKOW CUCTEMBI, B COCTaB KOTOPOM
BXOJAT, K IpPUMEPY, TaKU€ CTPYKTypHbIE KOMIIOHEHTHI, KaK JUIUAbI, OEJKH,
YIJIEBOJBI, HYKJIIEMHOBBIE KHUCIOTBHI U apyrue. Ilpm 3TOM 3HaHuMsA O cocraBe U
CBOMCTBAaxX IPEACTABUTENIEW OCHOBHBIX KJIACCOB OPTraHMYECKHX BEIIECTB CIYXKaT
OCHOBOM /i1 W3Y4YEHHMs CYIIHOCTH MPOLECCOB (POTOCUHTE3a, JIbIXaHUS,
MAILIEBAPECHMUS.

B nmane QopmMupoBaHuss OCHOB HAy4yHOTO MHPOBO33PEHHUS, OCBOCHHUS
OOIIEHAYYHbIX METOAOB IMO3HAHUS U ONBITA IPAKTUUYECKOI'O IPUMEHEHHS HAYYHbBIX
3HAHMM M3y4YeHHE NpenMera «XUMHs» Ha YrIyOJI€HHOM YpPOBHE OCHOBAaHO Ha
MEXIMPEAMETHBIX CBA3SX C Yy4eOHBIMH TNpeaIMEeTaMH, BXOIAIIUMH B COCTaB
npeaMeTHbIX oOnacTeil «EcTecTBEHHO-HaydHble MpeAMeThl», «Maremartnka u
uHpopmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3ydenun yueOHOro nmpeamMera « XuMus» Ha yriryOJIEHHOM yPOBHE TaKxkKe,
KaK Ha YPOBHE OCHOBHOTO U cpeqiHero odiero oopasoBanus (Ha 6a30BOM YpOBHE),
3aJaueil NEepBOCTENEHHONW 3HAYMMOCTH SBISETCS (OPMUPOBAHHUE OCHOB HAyKH
XUMHH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTUYECKOUN eATeIbHOCTH
YeJI0BeKa U OAHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpHI. Pemienue aToi 3axaun Ha
yrIyONEHHOM YpOBHE H3Y4YEHHs IMpeIMeTa MpeArnosaraeT peaju3aluio TaKuxX
1eJIeH, KakK:

« (opmMupoBaHME TPEACTABICHUNA: O MaTepPUATLHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U IMO3HABAEMOCTH SIBJIEHUI MPUPOJIBI, O MECTE XUMHH B
CUCTEME €CTECTBEHHBIX HayK W €€ BeAylled poau B oOecreyeHuu
YCTOMYMBOTO  pa3BUTHsI ~ 4YEJIOBEUECTBA: B  PELIEHUH  IpodiieM
HKOJIOTUYECKOM, YHEPreTUYECKON U THUIIEBON O€30MacHOCTH, B Pa3BUTUU
MEJUIMHBI, CO3AHUHM HOBBIX MAaTEpPUAJIOB, HOBBIX UICTOYHUKOB SHEPIHUH, B



o0ecCIieueHnr PaIUOHAIBLHOTO TMPUPOJIOTIONB30BaHusI, B (DOpMUpPOBaAHUHN
MHUPOBO33pEHUA U OOIIEH KyJIbTYypbl YEJIOBEKAa, a TaKXKE IKOJIOTUYECKH
000CHOBAHHOTO OTHOIIICHHS K CBOEMY 3JI0POBbIO U IIPUPOJIHOM CpeIe;

+ OCBOCHHE CHCTEMbl 3HAHUM, JICKAILIMX B OCHOBE XHMHUYECKOHU
COCTaBJISAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (PyHIaMEHTaIbHbIX
MOHSTUM, 3aKOHOB M TEOPUM XMMHU, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHHHU BEILIECTBA HA Pa3HBIX YPOBHSIX — aTOMHOM, HOHHOMOJIEKYJISIPHOM,
HAaJIMOJICKYJISIPHOM, 0 TEPMOJIMHAMHUYECKHUX " KUHETHUYCSCKHUX
3aKOHOMEPHOCTSIX MPOTEKAHUS XUMHUYECKHUX PEaKlHil, 0 XUMHUYECKOM
PAaBHOBECHUH, PACTBOpAX M AUCHEPCHBIX CHUCTEMaX, 00 OOUIMX HAYUYHBIX
MIPUHIUIIAX XUMHUYECKOTO MPOU3BO/ICTBA;

« (¢opmupoBaHue y o0yyJarommuxcs OCO3HAHHOTO MMOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYCCKHX 3HAHUU IS OOBSICHEHUS
KJIFOYEBBIX HMJAEH M TPoOJeM COBPEMEHHON XUMHUH, Uil OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOY;
IPAMOTHOTO pelieHus MpobiieM, CBA3aHHBIX ¢ XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIN3a U OLIEHKU C ITO3UINI DKOJIOTNYECKON 0€30IIaCHOCTHU MOCIEACTBUI
OBITOBOM M TPOW3BOJACTBEHHOW [EATECIPHOCTH YEJIOBEKA, CBSI3aHHOMU C
XUMHUYECKUM ITPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U TTePEepadOTKOM BEIECTB;

yruiyOJeHue npeACTaBICHUM 0 HayYHbIX METOAaX MO3HAHUS, HEOOXO0AMMBIX
U1l TPUOOPETEHHUS YMEHUM OpPHUEHTHUPOBATHCSA B MHPE BEIIECTB H
OOBSICHEHUST XMMHUYECKHX SIBJICHUM, HMMEIOIMIMX MECTO B MPUPOJE, B
MPAKTUYECKOM JICATEIIbHOCTH Y MOBCEIHEBHOMN KU3HMU.

B mmaHe peanuzanyu IMEepBOOYEPENHBIX BOCIUTATENBHBIX M Pa3BUBAIOLIUX
(GYHKIMI 1EI0CTHOW CHCTEMBI CpEeIHEro oOuiero oOpa3zoBaHUs MPU WU3YYEHUU
npeaMera «XUMHsD» Ha  yIaOyOJN€HHOM ypOBHE OCOOYI0  aKTyaJlbHOCTb
NpUOOPETAIOT TAKUE LIETU U 33Ja4H, KaK:

« BOCHUTaHME YOEKAEHHOCTH B IIO3HABAEMOCTH SBJICHUHA MPHUPOJIBI,
YBaXEHUSI K TMPOIECCY TBOPUYECTBA B O0JACTH TEOPETUUYECKUX U
NPUKIAJAHBIX HCCIEIOBAHUN B XUMHH, (OPMHUPOBAHHUE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU;

+ pa3BUTHE MOTHMBALMKA K OOYYCHHUIO W IO3HAHHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO M  CaMOBOCIIMTAHHIO  HAa  OCHOBE  YCBOCHHS
00I1IeYEJIOBEYECKHUX [ICHHOCTEH;

+  pa3BUTHUE MMO3HABATEIbHBIX HHTEPECOB, MHTEIUICKTYaIbHBIX H TBOPUYSCKUX
criocoOHOCTe oOydaronuxcsi, (OPMUPOBAHHE y HHUX CO3HATEIHLHOTO



OTHOILIEHUSI K CcaMO00pa30BaHUIO M HENPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCIIEITHOM TPO(EeCCHOHATBLHON U OOIIECTBEHHOU JAESTEIHHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3/I0POBBI0O W MOTPEOHOCTH B
310pOBOM 00pase KU3HH;

+ (dopMmupoBaHHE YMEHHH W HaABBIKOB Pa3yMHOI0 MPHUPOIONOIH30BaHUS,
pa3BUTHE  DKOJOTMYECKOH  KYJIbTYBHI, npuodpeTeHne OTIbITa
OOIIIECTBEHHOTIONIE3HOM 3KOJIOTUIECKON ACSITETLHOCTH.

OO11ee 4ncI0 4acoB, MPEAYCMOTPEHHBIX AJISl U3yUYEHUSI XUMUU Ha YriTyOJIeHHOM
YpOBHE CpeaHero obmiero oopazopanus, coctapiseT 204 yacos: B 10 kimacce — 102
yaca (3 yaca B Hezenmo), B 11 kimacce — 102 gaca (3 yaca B Heemio).

COAEPKAHUE OBYUYEHMUSA

10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernuyeckne 0CHOBbI OPraHUYECKON XUMHUH.

[IpenmMer u 3HaU€HHE OPraHUYECKON XUMUU, PEACTABIEHUE O MHOTOO0Opa3UU
OpPraHUYECKUX COCIUHEHUMN.

DNEeKTPOHHOE CTPOEHUE aTroMa YIJepoJa: OCHOBHOE M BO30YXKIEHHOE
COCTOsIHUA. BasleHTHbIE BO3MOYKHOCTH aroMa yriepoza. XuUMHUYECKas CBiA3b B
OpPraHUYECKUX COCAMHEHUSAX. TUIbl rTHOpUAN3alMY AaTOMHBIX OpOuTasel yriepoa.
MexaHu3Mbl oOpazoBaHuUs KOBAJICHTHOMN CBSI3U (oOMeHHBIN U
JTIOHOPHOAKUENTOPHBIN ). THUIIBI IEpeKpbIBAHKS aTOMHBIX OpOUTaNIeH, G- U TT-CBSI3U.
OnuHapHasi, TBOWMHAs U TpoliHas cBA3b. CIOCOOBI pa3phiBa CBsI3€l B MOJICKYJIax
opranuyeckux BemiecTB. [loHsATHE 0 CBOOOAHOM pajiuKale, Hykiaeoduie u
aneKTpodue.

Teopus cTpoeHusi opraHuueckux coenuHeHut A.M. bytiepoBa wu
COBPEMEHHBIE MTPEJCTABIICHHS O CTPYKTYPE MOJIEKYJI. 3HAYEHNE TEOPUU CTPOCHUS
OPraHUYECKUX COCAMHEHUN. MOJeKyIsipHble U  CTPYKTYpHbIE  (DOPMYIIBI.
CrpykTypHble (OpMYJbl  pa3IMYHBIX BHJOB: pa3BEPHYTas, COKpalIEHHas,
ckenerHas. M3omepus. Buael u3oMepuu: CTPyKTypHas, IPOCTPAHCTBEHHAS.
OneKTpoHHbIE Y3PPEKTHI B MOJIEKYJIaX OPraHUYECKUX COSAMHEHUN (MHIyKTUBHBIN 1
ME30MEpHBIN 3P PEeKThI).

[IpencraBnenne o kinaccuukanuu opraHuveckux BewlecTB. [loHsTHE O
dbyHKunoHaIbHOM Tpymme. 'omonorus. ['omonoruueckue psaasl. CucreMaruyeckas



HOMeHKknaTypa opranndeckux coeauHennii (IUPAC) u TpuBUalibHbIE Ha3BaHUS
OTJIEJIbHBIX IIPEACTABUTEIICH.

OcobeHHoctu " KJIacCU(PUKaLIHS OpraHUYeCKUX peaKIHmii.

OKUCIUTETFHOBOCCTAHOBUTENBHBIC PEAKIIMUA B OPTaHUYECKOU XUMUH.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB M WX MPEBpaAILCHUI:
O3HAKOMJIEHUE ¢ 00pa3iiaMi OPraHUYECKUX BEUIECTB U MaTepraiaMu Ha UX OCHOBE,
OMBITHl IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPU HAarpeBaHUM (IUIaBJICHUE,
oOyTfiMBaHWE M TOPEHUE), KOHCTPYMPOBAHUE MOJENIed MOJEKYJ OpPraHUYECKUX
BEILIECTB.

YrieBoaopoasl.

Anxanbl. ['oMosioruueckuil psii aakaHoB, oomas Gopmyiia, HOMEHKIATypa U
U30MEpUsl. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKaHOB,
spirubpuausanys aTOMHBIX OpOHMTalell yriaepoaa, 6-cBa3b. OU3MUecKue CBOMCTBA
AJIKaHOB.

XUMHAYECKHE CBOMCTBA AQJIKAHOB: PEAKIUMU 3aMELICHUS, HW30MEPU3AIUU,
JNETUAPUPOBAHUS, LIUKIU3AlMU, MUPOIN3a, KPEKUHTa, ropenusd. [IpeacraBnenue o
MEXaHHU3ME PEaKIuil paJuKaJIbHOrO 3aMEILCHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O6mas Gopmyna, HOMEHKIaTypa U u3omepus. OcobeHHOCTH
CTPOCHUS U XUMUUYECKUX CBOMCTB MaJIbIX (IIUKJIOMPOMAaH, ITUKJIO0yTaH) U OOBIYHBIX
(IIMKJIONIEHTAaH, IIUKJIOTEKCaH) MUKI0ATKaHOB. CriocOObI MOTyYeHHS U IPUMCHEHUE
LUKJIOATKAHOB.

Ankensl. ['oMonoruueckuil psij ankeHoB, oOmas (GopmMmyra, HOMEHKIATypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AIKEHOB, SP°TUOPUIM3aLIU
aTOMHBIX opOuTasie yriepoaa, 6- U M-CBsi3u. CTpyKTypHas U T€OMETpUUecKas
(uuc-TpaHc-) uzomepusi. Gu3nueckrue CBONCTBA AIKEHOB. XMMUYECKHUE CBOMCTBA:
peaKkiuu TPUCOCAUHEHHUS], 3aMEIICHUS B O-TOJIOKEHUE MpPU JBOWHOW CBS3H,
nonumepusanuu u okucnenus. [Ipasmino MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JBOMHYIO CB3b. CTIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Ankanauensl. Kimaccudukanus ankaaueHoB (CONPsuKEHHBIE, W30JUPOBAHHbBIC,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUS U XMMHUUECKUX CBOMCTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonnmepuszanns conpskEHHBIX
nveHoB. CriocoObl MOTyYeHUs U IPUMEHEHHUE aJIKaJUEHOB.

Anxunbl. ["'omonmoruueckuii psiji amkuHOB, 001as Gopmysa, HOMEHKIATypa H
U30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYJ aJIKUHOB,
sprudpuan3anus aTOMHbIX opouTasiel yriaepoja. dusndyeckue cBOMCTBA aIKUHOB.



XHWMHUYECKUE CBOMCTBA: PEAKIIMU IPUCOEANHEHUS, TUMEPU3ALIMNA U TPUMEPHU3ALIAH,
OKHcIIeHHs. KHUCIIOTHBIE CBOMCTBA QJIKMHOB, UMEIOIINX KOHIIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbIE peakMu Ha TPOHHYIO CBs3b. CIIOCOOBI MOJIyUYEHUsI U TPUMEHEHUE
AJIKWHOB.

ApoMaTtudeckue yrieBoAopoasl (apeHbl). I'oMosormdyeckuil psj apeHoB,
obmast popmyna, HOMEHKIATypa U U30MEpUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJbl OeH30a. PU3HYECKHEe CBOWCTBA apeHOB. XHUMHUYECKHUE
CBOICTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMH 3aMEIICHNS B OEH30JIbHOM KOJIbIIE U
YTJIEBOJIOPOJHOM DPAJUKAJIe, PEaKUUU IPUCOCANHEHMS, OKHCIEHUE TOMOJIOTOB
oenzona. IlpencraBienne 00 OpPUEHTUPYIOIIEM JEWCTBUU 3aMECTUTENCH B
OCH30JbHOM KOJIBLIE Ha TNpPUMEpE aIKWIbHBIX PpPagUKajoB, KapOOKCUIbHOMH,
TUAPOKCUIIBHOM, aMUHO- M HUTPOTPYIIbI, aTOMOB rajaoreHoB. (OcoOEHHOCTH
XMMHUYECKUX CBOMCTB ctupoia. [lonumepuszanus cruposa. CrocoObl MOIy4eHUs U
IIPUMEHEHUE aPOMATUYECKUX YIIIEBOIOPOIOB.

[Ipupoansiii ra3. IlonytHeie HedTaHbIE ra3bl. HedTh u €€ nmpoucxoxaeHue.
KameHHbIi yronb U mpoayKThl ero nepepadoTku. CrocoObl nepepaboTKu HEPTH:

NEPErOHKAa, KPEKUHT (TEPMUYECKUH, KaTaTUTHUYECKUH ), pU()OPMHUHT, TUPOJIU3.
[IpoykThl nepepabOTKH HEPTH, UX TPUMEHEHUE B TPOMBILIJIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXY Pa3IMUYHBIMU KJIACCAaMHU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOEHUE TAIOTEHIIPOU3BOJHBIX YIJIEBOAOPOAOB. Peakiuu
3aMelIeHUs TajoreHa Ha THUAPOKCOTPYMNIYy, HUTPOTPYIINY, [[HAHOTPYIIIY,
amuHorpymnmy. JlelicTBue Ha TaJOreHIPOU3BOJHBICE BOJHOTO UM CIUPTOBOTO
pacTtBopa mi€noyu. B3aumoaercTBUE AUTAIIONEHATKAHOB C MArHUEM M IIUHKOM.
[TonsiTue 0 METAJIJIOOPTaHUYECKUX COEIMHECHUSX. Hcnonbs3oBanue
raJIOTEHIPOU3BOIHBIX  YTJIEBOJOPOJAOB B OBITY, TEXHUKE W TIPH CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIepUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB M HX IMPEBpaIlCHUI:
u3ydeHue (HU3NIECKUX CBOMCTB YIIIEBOJOPOAOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakiuil yrieBOJOpOJOB Pa3IMYHBIX KJIAacCOB (oOeciBeYMBaHHE OpPOMHON WU
WOJHOW BOJBI, pacTBOpa I€pMaHraHata Kajus, B3aUMOJECHCTBHE alleTUJIeHa C
aMMUa4YHBIM pacTBOpoM okcua cepedpa(l)), kauecTBeHHOE 0OHAPYKEHHE yriiepoaa
U BOJOpOJa B OPraHWYECKUX BEIIECTBAX, MOJIydEHHUE ATHUJICHA W HM3Y4YEHHUE €ro
CBOMCTB, O3HakKoMJieHHE ¢ KosuiekiusmMu «Hedtb» u «Yromp», ¢ obpasmamu
IJIACTMACC, KAay4yKOB W PE3HHBI, MOJEIMPOBAHUE MOJEKYJ YIJIEBOJIOPOJIOB U
raJIOrEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucsiopoacoaep:kamiue opraHuv4ecKue coeTnHeHUsI.



[Ipenenbubie ogHOaTOMHBIE CchUpThl. CTpoeHHME MOJEKyNl (Ha TpUMEpe
MeTaHoja © J3TaHona). ['omonorumueckuid psn, obmas ¢dopMyna, H3OMeEpHs,
HOMEHKJIaTypa W Kilaccuukanus. DU3NYECKHe CBOWCTBA  MPEACThHBIX
OJTHOATOMHBIX CHHPTOB. BogopoaHble CBSI3U MEXAY MOJEKYJIaMUd CIUPTOB.
XUMUYECKUE CBOKMCTBA: pEAKIMHM 3aMEIICHUS, JeTHIpaTalud, OKUCICHHUS,
B3aMMOJICHCTBHE C OPraHNICCKUMHU U HEOPTaHUYECKUMU KrciioTamu. KauecTBeHHas
peaxiusi Ha OJIHOATOMHBIE CIHUPTHI. JleiicTBHE 3TaHONIAa U METAaHOJIa Ha OpPraHU3M
genoBeka. CriocoObl OMyYeHUs! M MPUMEHEHNE OHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upbl, HOMeHKIAaTypa U n3oMepus. OcOOEHHOCTH (DU3NISCKUX U
XUMHYECKUX CBOWCTB.

MHoOroaToMHbI€ CIHUPTHl — JTUICHIVIMKOJNb W TiulepuH. Du3ndeckue u
XUMHUUYECKUE CBOMCTBA: PEAKIIUU 3aMENIEHUs, B3aUMO/ICUCTBUE C OPTaHUUYECKUMHU U
HEOPTaHUYECKUMH KHCIOTaMH, KaY€CTBEHHAsl peaKys Ha MHOTOATOMHBIE€ CIIUPTBHI.
[Ipencrapienre 0 MexaHU3Me peaklnii HykieopuibHOTO 3amenieHus. JleiicTBrue Ha
opranu3m uenoBeka. CriocoObl MoaydeHus U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®eHon. CrpoeHHe MOJIEKYJbl, B3aUMHOE BIUSHHE THAPOKCOTPYIIBI U
o0eH3onpHOrO siapa. dusnueckue cBoiicTBa (eHosa. OCOOCHHOCTH XUMHYECKUX
cBoiicTB ¢enona. KauecTBeHHble peakiuu Ha (eHona. TokcUYHOCTH (eHoda.
CrniocoObl osrydeHust v npuMeHenue penona. Genonpopmanbaeruanas cMoa.

KapOonwmibHble cOeAMHEHUS — aIbJACTU/IbI M KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIbHOW Tpymibl. ['OMOJOrHYecKrue psAabl aldbJACTUI0B U KETOHOB, OOIIas
dbopmyna, uzoMmepuss U HOMEHKIaTypa. DU3MUECKHE CBOWCTBA AalIbJICTU]IOB U
KETOHOB. XMMUYECKHUE CBOMCTBA aJIbJIETUI0B U KETOHOB: PEAKIIMU IPUCOECTMHEHUSI.
OxkucieHue aibAEeTUJIOB, KAuYeCTBEHHbIE peakiuu Ha anbaerujabl. CrnocoObl
MOJTYYEHHUS] U IPUMEHEHUE AJIbJICTHU/IOB U KETOHOB.

OnHOOCHOBHBIE TpeiebHbIE KapOOHOBBIE KUCTOTHI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KHCIIOT. M30Mepus 1 HoMeHKIaTypa. Pu3nyeckre cBOMCTBa
OJIHOOCHOBHBIX TPEJCIbHBIX KapOOHOBBIX KHUCIOT. BomopogHbie CBSI3U MEXIY
MOJICKYJIaMU KapOOHOBBIX KHCJIOT. XMMHYECKHE CBOMCTBA: KHCIOTHBIC CBOMCTBA,
peakius dSTepudUKalUKM, PEaKIMU C Y4YacTUEM YIJIEBOJOPOIHOTO pajuKaja.
OcoOeHHOCTH CBOWMCTB MYpaBbUHOW KHCJIOTHL. [loHATHE O TPOU3BOIAHBIX
KapOOHOBBIX KHUCJIOT — CJIOXHBIX 3Qupax. MHoroobpasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMpEACTbHBIX M apOMaTUUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHCJIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IpemcraBurenu BBICIIHX
KapOOHOBBIX KHUCJIOT: CTE€apUHOBAs, NAJIbMUTHHOBAs, OJEUHOBAs, JUHOJEBAS,
JUHONIeH08as KUCIoThl. CrocOOBI MOMYYeHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.



Cnoxubie 3¢upsl. ['omonorunueckuili psn, obmas Qopmyna, uU30MepHUs H
HOMEHKJIaTypa. Du3nuecKkrne U XUMHUYECKHE CBOMCTBA: THUIPOJU3 B KHUCIOW H
IIEJIOYHOM Cpeie.

XKupsi. Ctpoenue, puzndeckne 1 XUMUYECKHE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIION | mienouHoi cpeae. OcoOEHHOCTH CBOWCTB KUPOB, COAEPIKAIINX OCTATKH
HETPEIETbHBIX JKUPHBIX KUCIOT. JKUpBI B IpUpoO/IE.

MBpIL14 KaK COJTH BBICHIMX KapOOHOBBIX KHCIIOT, UX Morotee AeiictBue. OOmast
XapakTepucThKa yriaeBoAoB. Kiaccupukauus yrieBonoB (MOHO-, JU- H
nosucaxapuabl). MoHocaxapuapl: TINIOK03a, (pykTO3a, Tajakro3a, pudo3a,
ne3okcupr0o3a. OU3nyecKne CBOWCTBA M HAXO0XKJEHHUE B mpupoje. POTOCUHTES.
XHAMHYECKHE CBOMCTBA TIFOKO3bl: PEAKLIUU C YYACTHEM CIUPTOBBIX U aJIbJCTUIHON
IpyMIl, CHOUPTOBOE M MOJIOUHOKHCIOE OpokeHue. I[IpumeHeHue TItOKO3bI, €€
3HAUEHUE B JKU3HEACATEIBHOCTH OpraHu3ma. Jucaxapuabl: caxapo3a, MajbTo3a U
JakTo3a. BoccraHaBmmBaromye U HEBOCCTaHABIMBAKOIIME aucaxapubl. ['uaponns
nucaxapusioB. Haxoxaenue B npupojie U npuMenenue. [lonucaxapuabl: kpaxman,
IIMKOTEH W 1eunoio3a. CTpoeHne MakpoMOJEKYJd Kpaxmana, TJIMKOTeHa U
LEeUTIoNIo3bl.  PU3HYECKHE CBOMCTBA Kpaxmalga M LEJUI0JI03bl. XUMHUYECKUE
CBOMCTBa Kpaxmaia: THJpOJiu3, KaueCTBEHHas peakuus C HOAOM. XHUMHUYECKHUE
CBOMCTBA IIEJUIIOJIO3BI: THAPOJIU3, MONydYeHHe 3(pupoB 1esntono3sl. [lonstue o6
UCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBINA MIENK).

OKCNepUMEHTAIbHBIE METOJIbl H3Y4Y€HHUs BEUIECTB M HUX MpPEBpaLICHUN:
pPacTBOPUMOCTD Pa3JIMYHBIX CIIUPTOB B BOJIE, B3aUMOJECHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3THJIOBOTO CIOUPTA B aJIbJETHJ HAa PacKajJ€HHON MeIHOW MPOBOJIOKE,
OKHUCJIEHHE STUJIOBOIO CHUPTA AUXPOMATOM Kajiusg (BO3MOXXHO HCIOJIb30BaHHE
BHJICOMATEPUAIIOB), KAYECTBEHHBIC PEAaKIMM Ha alpleruabl (C TUAPOKCHIOM
nuammuHcepeopa(l) u rugpokcunom menu(1Il)), peakuus rivuepuHa ¢ THIAPOKCUIOM
meau(Il), xumudeckue CBOMCTBAa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJCHCTBUE
pacTBopa ritoko3sl ¢ ruapokcuaom meau(ll), B3anMoseiicTBrue kpaxmana ¢ HOJA0M,
pelIeHre JKCIEPUMEHTANbHBIX 3ajad 1o TeMaM «CoupTtel U (EHOJBDY,
«Kap6oHoBbIe KUCITOTHI. CI0KHBIC Y(PUPHD».

A3oTcoaepxaniue OpraHuyecKue CoeAuHeHMs.

AMHHBI — OpraHWYecKrue Mpou3BOAHbIE amMmuaka. Knaccudukanus aMUHOB:
anidarryeckue U apoMaTHYECKHE;, TMEpPBUYHbIE, BTOPUYHBICE M TPETUYHBIC.
Crtpoenne Moiiekyn, obmas ¢opMmyrina, U30MEpHs, HOMEHKIATypa U (PU3HUECKHE
CBOMCTBAa. XMMHUYECKOE CBOMCTBA anv(paTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,



AJTKWIMPOBAHKUE, B3aMMOJECHUCTBUAE IEPBUYHBIX AMUHOB C A30THUCTOM KHCJIOTOM.
Coau aTKuJIaMMOHUS.

AHWINH — IPEJICTABUTENh aMUHOB apoMaTHdecKkoro psiia. CTpoeHHe aHUIIMHA.
B3auMHoe BiMsHHE TpyHI aToMOB B MoJiekyje aHwinHa. (OcoOeHHOCTH
XUMHUYECKUX CBOWCTB aHWIMHA. KauecTBeHHbIE peakuuu Ha aHWiIuH. CrocoObl
MOJTyYeHUs] U TIpUMEHeHue anudaTthdeckux aMuHOB. llomyueHwe aHWIWHA U3
HUTPOOEH301a.

Amunokucnotel. Homenknarypa u uzomepusi. OTaenbHbIe MPEACTABUTEIH
OAMHHOKHUCIIOT: TJWIHMH, alaHuH. @OuW3uveckhue CBOWCTBA aMHHOKHCIIOT.
XUMUYECKHE CBOMCTBA aMHHOKHCIOT Kak aM(OTEpHBIX  OpraHUYeCKHX
COCMHEHHM, peaklus TOJUKOHCHCAIINH, O0pa30BaHHE TENTUIHOW CBSI3H.
buonornueckoe 3HaueHre aMUHOKHUCIOT. CUHTE3 U THJIPOJIN3 NENTHIOB.

benku kak mpupomusie monumepbl. [lepBuuHas, BTOpHYHAS U TPETUUHAS
CTpyKTypa OenkoB. XMMHMYECKHE CBOMCTBA OEJIKOB: THAPOJU3, JEHaTypauus,
KAueCTBEHHbIC PEaKLUU Ha OCJIKH.

DKCTepUMEHTANIbHBIE METOJbl HM3YyUEHHUs BEIIECTB M WX MPEBPAICHHIA:
pacTBopeHHe O€IKOB B BOJIE, JEHATypalus OEIKOB MpPU HArpeBaHUM, LBETHBIC
peakiuu Ha O€NKW, pEIIeHHWE OJKCIePUMEHTANbHBIX 33Jad 10 TeMaM
«A30TCcoepKalMEe OPTaHUYECKUE COeTUHEHMs» U «Pacro3HaBaHne opraHMuecKux
COCIMHEHUI».

BricokoMoJIeKyJISIPHBbIE COeINHEHMNS.
OCHOBHBIC TOHSITUS XMUMHUHU BBICOKOMOJICKYJISIPHBIX COCIUHEHUN: MOHOMEp,

IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALMH, CPEIHSAS MOJIEKYJIsIpHas
Macca. OCHOBHbIE METOJbl CHHTE€3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHHA —
MOJIMMEPHU3ALUS U MOJTUKOHIEH AU

[TonmumepHble Marepuansl. IlnacTmaccel  (IMMOMMATHIIEH, IOJIMIIPONMIIEH,
MOJIUBUHWIXJIOPU, TOJUCTUPOJ, MOJUMETUIMETAKpUiIaT, MOJUKApOOHATHI,
noJidTUIeCHTepePTanar). Y Truiu3aius 1 nepepadoTka miacTuka.
DnacTOMEpbl: HAaTypaJlbHBI Kay4dyK, CUHTETHYECKHE KaydyKu (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, U30MPEHOBBIN) U CUIMKOHBI. Pe3una.

Bosiokna: HaTtypasibHble (XJIOMOK, MIEPCTh, MIENK), HICKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpoH U JaBCaH).

[Tonumeps! criennanbHOTO Ha3HaUYeHUS (Te(IIOH, KeBIap, AIEKTPONPOBOASIINE
MOJIUMEPHI, OMopaziiaraeMble MOJIUMEpPHI).

OKCNepUMEHTAIbHBIE METOJIbl W3Y4YEHHsS BEIIECTB M HX NPEBPALLCHUN:
O3HaKOMJIEHHE C 00pa3lamMH MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,



Kay4yKOB, pEIIEHUE SKCIHEPUMEHTAIBHBIX 3a7ady no Teme «Pacno3HaBanue
MJJACTMACC U BOJIOKOHY.

Pacuérurle 3amaqn.

Haxoxnenue MoJeKyJIsipHOM (QOpPMyYIIbI OPraHUYECKOro COEIWHEHHUS IO
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIMX B €0 COCTAB, HAXOKIECHUE MOJIEKYIISIPHON
(bopMyIIbl OPraHMYECKOro COEIMHEHHMS 10 Macce (00bEMY) MPOAYKTOB CTOPaHUs, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIUU W/WIA HMCXOTHBIX
BEIIECTB, YCTAHOBJICHHE CTPYKTYpHOU (DOpPMYNBI OpPraHMYecKoro BELIECTBa Ha
OCHOBE €ro XMMHYECKHX CBONCTB WJIM CHOCOOOB IMOJYYEHUS, ONpPEACIICHUE J0JH
BBIX0/Ia IPOJAYKTA PEAKIUU OT TEOPETHUYECKH BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanys MeXIpeaAMETHBIX CBSA3EH MPU U3yYEHUH OPraHUYECKON XUMHUU B
10 k1acce OCyIIECTBIIACTCS YEPE3 UCIOIH30BAHKUE KaK OOIIUX €CTECTBEHHOHAYYHBIX
NOHATUH, TaK M  TIOHATHW, TPHUHATBIX B OTHEIBHBIX  IPEIMETax
€CTECTBEHHOHAYYHOTO IIUKJIA.

OO01Ire ecTecTBeHHO-HAYYHbIE TIOHATHUS: SIBICHUE, HAyYHBIA (DaKT, THIIOTE3a,
TEOpus, 3aKOH, aHalu3, CHUHTE3, KIacCU(pUKauus, HAOIIOACHHE, U3MEpPEHHE,
HKCIEPUMEHT, MOJIENb, MOJIETUPOBAHHE.

®uzuka: wmartepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJa,
HHEPreTUUECKU YPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSIHHUE
BEIIECTBa, (PU3MYECKUE BEIMYMHBI, CIUHHIIBI W3MEPEHHS, CKOPOCTb, SHEPTHS,
Macca.

buonorusi: kineTka, opraHusM, JKOCHCTeMa, Owocdepa, MeTaboIH3M,
HACJIEICTBEHHOCTb, ABTOTPO(PHBIM M TeTepoTpOdHBI THUN NUTaHUsA, OpOXKEHUE,
doTocuHTE3, JAbIXaHUE, OENKHU, YIJIEBOMbI, JKUPbI, HYKIEUHOBBIE KHUCIIOTHI,
(bepMeHTHI.

['eorpadusi: mosie3Hble HCKOMaeMble, TOIINBO.

TexHomorus: mnHIIEBbIE NPOAYKTHI, OCHOBBI PAlMOHAIBLHOTO MHUTAHMUS,
MOIOLIME CPENICTBA, MaTEPUAIIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XMMHH.



Atom. CocTaB aTOMHBIX Ajep. XUMHYECKUH 31meMeHT. M3oTonbl. CTpoeHue
AIIEKTPOHHBIX 00OJIOYEK aTOMOB, KBAHTOBBIC UWCIIA. DHEPreTHUYECKHUE YPOBHU U
noypoBHU. ATOMHBIe opOuTtanu. Kiaccupukanus XuMudeckux 3J€MEHTOB (S-, P-,
d-, f-omementsl). PacmpenencHue SIEKTPOHOB 10 AaTOMHBIM — OPOUTAJISIM.
DNEeKTpOHHBIE KOHPUTypalliy aTOMOB JIEMEHTOB [IEPBOTO—YETBEPTOTO NIEPUOIOB B
OCHOBHOM U BO30YXIEHHOM COCTOSIHUH, 3JEKTPOHHBbIE KOH(QUIYpallUd HOHOB.
DIEeKTPOOTPUIIATETLHOCTD.

Ilepunonnuecknii 3akoH U llepuoguyeckas cucTeMa XHUMHUYECKUX JIEMEHTOB
J.. MenneneeBa. CBsi3b NEPUOJMYECKOTO 3aKoHa M Ileproanyeckoll cucTeMbl
XUMHYECKUX DJJEMEHTOB C COBPEMEHHOM TEOpHUEH CTPOCHHMS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHMSI CBOMCTB XMMHUECKHUX AJIEMEHTOB M 00pa3yeMbIX UMHU
IIPOCTBIX U CIOKHBIX BEIIECTB M0 TPYIIIaM U IIEpUOAaM. 3HaAYCHHUE TEPUOAUIECKOTO
3akoHa [[.1. Menneneena.

XAMHUYECKass CBs3b. BHABI XWMHYECKOM CBS3M: KOBAJCHTHAsl, WOHHAs,
MeTayuimyeckas. MexaHnu3Mbl 0Opa30BaHUs KOBAJIEHTHOW CBSI3U: OOMEHHBIA M
JIOHOPHO-aKUENTOPHBIN. DHEPIHs U JJIMHA CBA3H. 110JIIpHOCTH, HAIIPABIEHHOCTD U
HAChII[aEMOCTh KOBAJICHTHOW CBsi3u. KpartHele cBa3u. BopoponHas CB3b.
MexMOoneKysapHbIe B3aUMOECHCTBHUS.

BaJIeHTHOCTP M BaJIEHTHBIE BO3MOXXHOCTH aTOMOB. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHEM (Ha IpUMEPE COCAMHEHUI
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBieHne 0 KOMIUIEKCHBIX coeAMHEHUAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBareb, JUTaHAbl. 3HAUY€HHE KOMIUIEKCHBIX COEIMHEHUU.
[ToHsITHE O KOOPAWHALIMOHHOW XUMUU.

BemectBa  MOJEKYyJIApHOIO W HEMOJIEKYJSIDHOTO  CTPOEHMsS.  Turbl
KPUCTATMYECKUX PEIETOK (CTPYKTYp) ¥ CBOMCTBA BELIECTB.

[Tonstue o nucnepcHeix cucremax. Mctunuble pactBopsl. [Ipencrasienue o
KOJUTOMJIHBIX pacTBopax. CnocoObl BbIpaKE€HUS KOHLIEHTPALlUU PacTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B pacTBOPE, MOJISIpHAsl KOHLEHTpalusa. HaceleHusle n
HEHACBIILIEHHBIE PACTBOPHI, pACTBOPUMOCTb. KprcTamioruaparsl.

Knaccudukanus m HOMEHKIIaTypa HEOPraHUYECKUX BellecTB. TpuUBHAIbHbBIC
Ha3BaHMS OTIEIBbHBIX IPEACTABUTENIE HEOPIraHUYECKUX BEIIECTB.

Knaccudukanys XMMUYECKUX peakiMii B HEOPraHWYECKOW M OpPraHUYeCcKOn
XUMHH. 3aKOH COXPAHEHUS MACChl BEIECTB; 3aKOH COXPAHEHHS W NpPEBpalICHUS
SHEPrUM MPU XUMHUYECKUX peakuusx. TemoBble 3(HEeKThl XUMUYECKUX peaKLnid.
TepMOXUMUYECKUE YPaBHEHUS.



CKOpOCTh XMMHUYECKON peaknuu, €€ 3aBUCUMOCTh OT Pa3IMYHBIX (PaKTOpOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumble 1 HEOOpaTUMBbIE peakii. XuMHUueckoe paBHoBecue. KoHcranra
XAMHUYECKOTO paBHOBeCHs. DaKTOPHI, BIUSIOIMINE HA IOJOKEHUE XUMHUYECKOTO
PaBHOBECHS: TEMIIEPATYPA, JABICHUE U KOHIICHTPALUU BEIIECTB, YYaCTBYIOIIUX B
peakuuu. [punuun Jle [larense.

Onektposmtryeckas nauccormarus. CunbHble HW  cla0ble  AJICKTPOJIUTHI.
Crenenp nuccoumanuu. Cpena BOAHBIX PAaCTBOPOB: KHCIIOTHAsA, HEUTpasibHas,
mienounas. Bompopoansiii nokazarenb (pH) pactBopa. ['maponus coneit. Peakiuu
HOHHOT'O OOMEHa.

OKUCAUTETbHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKUCIEHUS.
OkucnauTenb W BOCCTAHOBUTEINb. lIpollecChl OKHCIEHUSI U BOCCTAaHOBJICHUSI.
BaxxHeiilme OKHUCIUTETH U BOCCTAHOBHUTENIU. METOJ]| 3JIEKTPOHHOro OalaHca.
DIEKTPOJIU3 pacTBOPOB U PACILIABOB BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl M3Y4YEHHUs BEIIECTB M MX MPEBpaIlCHUIM:
pa3oKEHHE TEpPOKCHAAa BOAOpPOAAa B TMPUCYTCTBUM KaTalW3aTropa, MOJIEIH
KPUCTAUTMYECKUX PEMIETOK, MPOBEICHUE PEaKIIMii HOHHOTO 0OMEHa, OIpe/eieHre
Cpelbl pacTBOPOB C IOMOIIbIO HHIWKATOPOB, HM3YYCHUE BIMSHUSA PATUYHBIX
(GbakTOpoB Ha CKOPOCTh XMMHYECKOM pEaKIMH U TMOJIOKEHUE XHUMHYECKOTO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxxenue HemetaiioB B [lepuoandeckoi cucteMe XuMUUYECKUX DJIEMEHTOB
J.. MenneneeBa U 0COOEHHOCTH CTPOEHUS MX aTOMOB. DU3MYECKHE CBONCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIOB (Ha TpUMEpPE KUCIopoaa, cephl, pocdopa u
yriepoja).

Bonopon. Ilomyuenue, du3uyueckue M XHMHUYECKHE CBOMCTBA: PEAKIHH C
METaJJIaMU U HEMETaJJIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. | npuabl. TornuBHbIE
AJIEMEHTHI.

[anorensl. Haxoxnaenue B mpupoje, crocoObl MoiydeHwus, puznyeckue u
XUMHUUYECKue cBoicTBa. ['ajoreHoBo1opoibl. BakHelue KuciopoacoaepIKaiime
COCIIMHEHUS TaJoreHOB. JIabopaTopHble M MPOMBINIIEHHBIE CIIOCOOBI TOTYYCHHUS
rajoreHoB. [ [puMeHeHne rajJoreHoB U X COCUHEHH.

Kucnopon, o3oH. JlabopatopHble W MPOMBINIJIEHHBIE CHOCOOBI MOTYYEHUS
kuciopoaa. Ou3nUecKkue U XUMHUYECKUE CBOWMCTBA U NMPUMEHEHHE KHUCIOpoAa U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxnenue B mpupone, CrnocoObl TOJNyYeHHS, (U3HYECKHE U
xumuueckue cBoiictBa. CepoBomopon, cynbhunsl. Oxcun cepsi(IV), okcun
cepbl(VI). CepHucras u cepHast KUCIOTHI U UX colu. OCOOEHHOCTH CBOWMCTB CEPHOM
KUCIOTHI. [IpuMeneHune cepol U €€ COeJUHEHU .

Azotr. Haxoxnaenue B mpupojie, CrocoObl MOIy4YeHHs, (QUINYECKHE WU
XUMUYECKUE CBOWCTBA. AMMMAaK, HUTpUAbl. OKCUIbl a30Ta. A30TUCTas U a30THAas
KHUCIIOTHI U X coJi. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHenue azota
Y €r0 COeIMHEHHI. A30THBIE yIOOPEHHUS.

dochop. Haxoxaerne B mpupoie, CriocoObl MoaydeHus, GU3NIecKue u
xummudeckue coictra. ocuant u pochun. Oxcunpl pocdopa, hochopHas
kucaora u e€ conu. Ilpumenenue gpocdopa u ero coequnennit. @ocopHsie
ya0OpeHus.

VYriepon, HaxoXJIeHWE B MpUpojie. AJUIOTPONHBIE MOAU(PUKAIMH.
duznyeckue M XUMHUYECKHME CBONCTBA MPOCTBIX BEIIECTB, OOpa30BaHHBIX
yraepoaom. Oxcupn yriaepona(ll), okcun yranepona(IV), yronbHas kuciora u e
COJIM. AKTHUBUPOBAHHBIA YTOJb, aacopouus. dysiepeHsl, rpadeH, yriaepoHble
HaHOTPYOKuU. IIprMeHeHne NpocThIX BEIIECTB, 0OPAa30BAHHBIX YIJIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenne B mpupojie, crnocoObl NMOJIy4eHHs, (PU3HUUECKUE U
xumuueckue cBoictBa. Okcupn kpemHus(IV), kpeMHHeBas KHUCIIOTA, CHJIMKATHI.
[IpuMeHeHue KpeMHUs U ero coeqnHeHnil. CTeK0, ero noJiydeHue, BUIbl CTEKIIA.

[Tomoxenne meramnoB B llepuoanueckon cucreMe XUMMHUUECKUX DJIEMEHTOB.
OCOOEHHOCTH CTPOEHHUSI DJEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmme
dbusndeckue cBoWCcTBa MeTauioB. [IprMeHeHME MeTamioB B OBITY U TEXHHKE.
CnuiaBbl METaJIOB.

DNEKTPOXUMHUYECKUI  psJl  HampspkeHud  MertamwioB.  OOmme  crnocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAUTYPIus,
anektpoMeramutyprus. Ilondarue o xkoppo3un MeTtaioB. CrocoObl 3alIUThl OT
KOPPO3HH.

O6mass xapakrepuctuka metaiioB [A-rpynmel Ilepuoanueckoil cuctemsl
XUMHUYECKUX 3JIeMEeHTOB. HaTpuil u kanuii: nonyyenue, Gu3nuecKue 1 XuMUYECKUe
CBOMCTBA, HPUMEHEHUE MPOCTHIX BEUIECTB U UX COCAUHEHHUI.

Ob6mrast xapaktepuctuka MetamuioB IIA-rpymmer [lepuonnueckoit cucTembl
XUMHUYECKUX JJIEMEHTOB. Maruuii M KanblMid: TOJdy4deHHe, (QU3NYECKUE U
XUMHYECKUE CBOWCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U UX COCTUHEHUM.

XKéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.



ANOMUHUIL: TONy4YeHne, PU3NYECKUE U XUMUYECKHUE CBOWCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA U €ro CoeAMHEHHH. AMOTEpHbIE CBOWMCTBA OKCHIA U
TUAPOKCUA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATFOMUHUS.

OOmiasi xapakTepucTuka MeTauioB moOouHbix mnoarpymnmn  (b-rpymm)
[leproanyeckol CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

Pu3nUecKre U XMMHYECKUE CBOMCTBA XpoOMa U €ro coeauHeHuil. OKCuapl u
rugapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl U guxpomarthl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [loilyueHne u npuMeHeHne Xxpoma.

@u3nuecKue M XUMUYECKHE CBOICTBA MapraHila M €ro COCIUHEHUMU.
Baxwneiimme coenunenuss wmapranna(ll), wmapranma(IV), wapranna(Vl) wu
mapranua( VII). IlepmManranat kanusi, €ro OKUCIUTENbHbIE CBOMCTBA.

OuU3NUECKUEe U XMMHUYECKUE CBOMCTBA Keje3a U ero coeaquHeHun. OKCHUIIBL,
ruapokcusl u conu xkenesa(ll) u sxxeneza(lll). [Tonyyenue u npuMeHeHue xemne3a u
€ro CIJIaBOB.

OuU3NYECKUEe U XUMUYECKUE CBOMCTBA Meau U €€ coenuHeHuil. [lomyuenne u
MIPUMEHECHHUE MEJIU U €€ COCTUHECHUMU.

[uuk: monyuyeHue, QuU3MUecKMe U XMMHUYECKHE CBOWCTBa. AMQOTepHBIE
CBOMCTBA OKCHJIAa U TUAPOKCUJIA [IMHKA, TUIPOKCOKOMILIEKCHI [IUHKA. [I[puMeHnenue
[IMHKA U €r0 COCIMHEHUN. DKCIEPUMEHTAIbHBIE METO/Ibl U3YUYEHUS BEIIECTB U UX
MpeBpalleHU: U3ydeHnEe 00pa3lioB HEMETAIOB, TOpeHue cephl, hocdopa, xenesa,
MarHvusi B  KHUCJOpPOJI€, W3y4YCHUE KOJUICKUMH «MeTamibl U CIUIABBI»,
B3aMMO/ICHCTBHUE IIEJTOUYHBIX U MIEJI0YHO3EMENIbHBIX METAJJIOB C BOJ0M (BO3MOXKHO
WCIIOJIb30BaHUE BUJEOMATEpUANIOB), B3aMMOJCICTBAE IIMHKA M JKejle3a ¢
pacTBOpaMH KHCIJIOT W IIEJIOYEH, KAYECTBEHHBIC PEAKIMM HAa HEOPraHUYECKUe
AHHUOHBI, KATUOH BOJOPOJA M KAaTHUOHBI METAJUIOB, B3aWUMOJECHUCTBUE THIPOKCUIOB
QTIOMMHUST W 1LMHKA C pAacTBOpaMU KHUCIOT U  IWIEJOYEH, pEIICHUE
AKCIIEPUMEHTANIBHBIX 3a7ad 1o TemaMm «lanorens», «Cepa m €€ COCIMHEHUS,
«A30T 1 docdhop U UX COeTUHEHHUD, «MeTaibl TIaBHBIX TOATPYMID, «MeTauibl
NOOOYHBIX TOATPYIIID.

XuMHuS U KU3Hb.

Ponb xumuun B oOecriedeHr yCTOMYMBOTO pa3BUTUA desoBeyecTBa. [lonsTue
O HAy4YHBIX METOJIax MO3HAHMUS U METOJI0JIOTMY HAYYHOTr0 HcciienoBanus. HayuHbie
MPUHITUIIBEI OPTaHU3AIMN XUMHYECKOTO MPOU3BoIcTBA. [IpoMbIIeHHBIE CITOCOOBI
MOJTYYEHUs] BOKHEUIIMX BEHIECTB (Ha MpUMEpe MPOM3BOJICTBA aMMHaKa, CEpPHOU
KHUCIIOTBI, METaHOJa). [[pOMBITIIIEHHBIE CTTOCOOBI TTOJIYYeHHUSI METAJUIOB U CIIJIaBOB.



XHUMHUYECKOE 3arpsI3HEHUE OKPYIKAOLIEH CPEIbl U €r0 NMOCaeACTBUs. Posib XumMuu B
o0ecIieueHN N YHEPTETUICCKON O€30IMacCHOCTH.

XuMHsT W 370pOBbe uesnoBeKa. JlekapcTBeHHble cpencrtBa. [IpaBwiia
WCITOJIb30BaHUS JIEKAPCTBEHHBIX MpenapaToB. Poiab XUMUM B pa3BUTUN METULIUHBI.

XUMUsl NUIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIEe N00aBkU. Ponb xumum B
o0ecrieueHnH NUILEBOM 0€30M1aCHOCTH.

Kocmernueckne u mapdromepHsie cpeactBa. beitoBas xumus. Ilpasuiia
0€30MacCHOr0 UCIOIL30BaHUs IPenapaToB OBITOBOI XUMUK B TOBCETHEBHOM KU3HU.

XuMUsL B CTPOUTEIBCTBE: BAKHEMILIME CTPOUTENIbHbIE MaTepUalibl (LIEMEHT,
OCTOH).

XuMHus B CeNbCKOM X03siiicTBe. OpraHndyeckue 1 MUHEpaJIbHbIE YA00PEHNUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEPHUAIIbI, KPDACKH, CTEKIIO0, KEpaMHUKa.

Marepnanel 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

PacuérHble 3anaumn.

Pacuérel: maccel BemiecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY
BEILECTBA, MAaCCE UM 00BEMY OJIHOTO U3 YUACTBYIOLIMX B PEAKLIUU BEUIECTB, MACCHI
(00BéMa, KOTMYECTBA BEIIECTBA) IPOIYKTOB PEAKIIUH, €CIIM OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTA PEAKIIMH, €CITU OJTHO
M3 BEUIECTB [JIaHO B BHJIE pPACTBOpa C ONPEACIEHHOW MACCOBOM JIOJIEH
PacTBOPEHHOIO BEIIECTBA, MACCOBOM JI0JIM M MOJISIPHOW KOHIIEHTPAILMX BEIIECTBA B
pacTBope, OOJIM BbIXOJA MPOAYKTA PEAKIUU OT TEOPETUYECKH BO3MOKHOTO.
MexnpenMeTHbIe CBSI3H.

Peanuzammss  MeXNpeIMETHBIX  CBSI3eM MpU  W3yYEeHUU  OOmed u
HEOpraHn4ecKor XxuMuu B 11 Kilacce ocymecTBisieTcsl 4epe3 UCIOIb30BAHUE Kak
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHSITUH, TaK U MOHSATUM, MPUHITHIX B OTACJIBHBIX
MpEeIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTecTBeHHO-HAYYHBIE TTOHSATHUS: SBJICHHUE, HAYYHBINA (DaKT, TUIIOTE3a,
TEOpusi, 3aKOH, aHAJIW3, CUHTE3, Kiaccu(UKalus, MepUOJUYHOCTb, HAOIIOJCHHUE,
U3MepEeHue, SKCIIEPUMEHT, MOJIENb, MOJECITUPOBAHHE.

®dusuka: MaTepusi, MUKpOMHP, MAaKPOMHUP, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH,
MOH, U30TOIIbI, PaJIM0AKTUBHOCTH, MOJIEKYJIa, SHEPTETUUYECKHI YPOBEHb, BEIIECTBO,
TeJNo, 00BEM, arperatHoe COCTOSIHME BEIIEeCTBA, HJCAIbHBIA Ta3, (uznueckue
BEJIMUMHBI, MHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kneTka, opraHu3M, 3KocucTeMa, ornocdepa, MeTaboJIM3M, Makpo- U
MHUKPO3JIEMEHTHI, OCNKU, JKUPBI, YTIEBOJbI, HYKIEUNHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPyTOBOPOT BEILLECTB U MOTOK 3HEPTUU B IKOCHCTEMAX.



['eorpadusi: MuHEpabl, TOPHBIE MOPOJIBI, TIOJIE3HBIC UCKOMAEMBbIE, TOTUIUBO,
peCypCHlI.

TexHOmorus: XMMHYECKAsT MPOMBIIUIEHHOCTh, METAJUIYpPIrus, CTPOUTEIIbHBIE
MaTepHuabl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, IUIIEBAs IPOMBIIUICHHOCTD,
dbapmaneBTUUECKast [IPOMBIILIJICHHOCTD, IIPOU3BOJICTBO KOCMETUYECKUX
MPEMapaToB, MPOU3BOJCTBO KOHCTPYKIHOHHBIX MAaTEPHUATOB, 3JECKTPOHHAS
IIPOMBIILIJIEHHOCTh, HAHOTEXHOJIOT U U.



[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHU A ITPOI'PAMMBI 110 XUMUNHA
HA YTI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBHM C CHCTEMHO-IEATEIBHOCTHBIM TOAXOAOM B CTPYKTYpe
JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS IpenMeTa «XUMHs» Ha YPOBHE CPEIHErO
obmero o00pa30oBaHUs BBLAEICHBI CIEAYIOUIME COCTABJIAIOLIME: OCO3HAHUE
O0y4aroIMUMHUCS POCCUHCKON TpaKIaHCKOM WAEHTUYHOCTH; TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSTEILHOCTH U CaMOONPEACTICHHIIO; HAIUYHE MOTUBAIMH K
OOy4eHHIO; TOTOBHOCTh U CIIOCOOHOCTh OOYYAlOIIUMXCS PYKOBOJICTBOBATHCS
OPUHATBIMU B OOILIECTBE IMpaBWIaMd W HOPMAaMHM TIOBEJEHUS; HaJIUuue
MIPABOCO3HAHUS, IKOJIOTUIECKON KYIbTYPHI; CIOCOOHOCTH CTaBUTH 1€ U CTPOUTH
KU3HEHHBIE TIJIaHBbI.

JIMYHOCTHBIE pEe3yJdbTaThl OCBOEHUS IHpeaMera «XHUMHS» OTpPa)XaroT
c(OpPMUPOBAHHOCTh OMNBITA MO3HABATEIILHON M TMPAKTUYECKON EATEITHHOCTH
oOyuJaroluxcs B MpoLecce peaan3anuy 00pa3oBaTeIbHON AESITEIbHOCTH.

JIMuHOCTHBIE PpE3yJbTaTHl OCBOGHHUS TpeaMera «XHUMHS» OTPAKAIOT
C()OPMUPOBAHHOCTh ONBITa MO3HABATEIIbHOM M MPAKTUYECKON JEATEIbHOCTH
oOyuyaromuxcs B IPOLECcCe peaau3aluu o0pa3oBaTebHON NeATeIbHOCTH, B TOM
YHCIIe B YaCTHU:

1) rpaxkaaHCcKOro BOCIUTAHUA: OCO3HAaHUS OOYYAIOIIMMHUCS CBOHX
KOHCTHTYIIMOHHBIX IIPaB U 005S3aHHOCTEH,
YBOXKEHHUS K 3aKOHY W MPABOMOPSAKY; MPEACTABICHUS O COIMAJIBbHBIX HOpMax M
MpaBUJIaxX MEKIUNYHOCTHBIX
OTHOIIICHUN B KOJUICKTUBE; TOTOBHOCTH K COBMECTHOM TBOPYECKOM AECATEILHOCTH
MPU CO3/IaHUM Y4YE€OHBIX MPOEKTOB, PEUICHUH YUYEOHBIX M MO3HABATEIbHBIX 3aj1ad,
BBITIOJTHEHUH XUMHYECKHUX SKCIIEPUMEHTOB; CIOCOOHOCTH IMMOHUMATh U MPUHUMATh
MOTHBBI, HAMEPEHHSI, JIOTUKY U
apryMEHTBI IPYTHX NPH aHAIM3E Pa3IUYHbIX BUIOB YUCOHOM IeATEIBHOCTH, 2)
NATPUOTHYECKOT0 BOCIIMTAHUS: [IEHHOCTHOTO OTHOIIIEHUS K
HMCTOPUYECKOMY U HAYYHOMY HACIICINIO
OTEUECTBEHHOW XMMHUHM;, YBAXKEHHUS K MPOIECCY TBOPUECTBA B OOJACTH TEOPUH U
MPAKTUYECKOTO TMPUJIOKEHHUSI XUMHUU, OCO3HAHUSA TOTO, YTO JAHHBIE HAYKHU €CTh
pe3yNbTaT  JTUTENBHBIX  HAONIOACHHM, KpPOMOTIMBBIX AKCIEPUMEHTATBHBIX



MIOMCKOB, MMOCTOSIHHOTO TPY/a YYEHBIX U MPAKTUKOB; HHTEpeca U MO3HABATEIbHBIX
MOTHBOB B MOJIYY€HUH U TOCIEIYIOIIEM aHaTN3e
uHGOPMAIIUU O IEPETOBBIX TOCTIKEHUSX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) MYXOBHO-HPAaBCTBEHHOI0 BOCIHMTAHMA:  HPABCTBCHHOTO CO3HAHWS,
ATHYECKOTO TIOBEACHHUSA; CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBSI3aHHBIE C
XUMHYECKUMH SIBJICHUSAMHU, U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYICH Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH; TOTOBHOCTH OLIEHUBaThb CBOE
MOBE/ICHNE W TIOCTYIKM CBOUX TOBAPHUILEH C MO3UIMI HPAaBCTBEHHBIX U MPABOBBIX
HOPM M C Y4€TOM OCO3HAaHHUS MOCJIEACTBHH IMOCTYNKOB; 4) ¢opMupoBaHus
KYJbTYpPHbI 310POBbA:

MOHMMAaHUSl I[IEHHOCTEH 370poBOro U Oe3omacHoro oOpasza >KU3HHU,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOUIEHHSI K COOCTBEHHOMY (U3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO; COOJIIOJIEHUS TMpaBUil 0€30MacHOro OOpalleHus ¢
BEILECTBAMH B OBITY,

MOBCEIHEBHOM JKU3HHU, B TPYIOBOM JIEATENBHOCTH; MOHUMAaHMs LIEHHOCTU IPABUI

WHINBHUIYAIBHOTO M KOJUIEKTHBHOTO
0€3011acHOr0 MOBEJCHUS B CUTYalUsAX, YTPOXKAIOIIUX 30POBbIO U JKU3HM JIIOJEH;

OCO3HAaHUS TIOCTEACTBUNA U HEMPUATHUS BPEIHBIX PUBBIYCK (YIOTPEOICHUS
AJIKOT0JIs, HAPKOTUKOB, KYpEeHHs); S) TPyI0BOT0O

BOCIIUTAHMSA:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4€OHO-HCCIIEA0BATEILCKOM
NESATEeIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM H  JAPYTHX  BHIAX
JEATEIIbHOCTH; YCTAHOBKH HAa aKTUBHOE YYacTHE B PEIICHUU MPAKTHUYECKUX 3a/ad
COIIMAJIbHON HampaBJIEHHOCTU (B paMKax CBOEro Kiacca, IIKOJbI); HWHTEpeca K
MPAKTUYECKOMY M3YyUECHHIO Mpodeccuii pa3TuyHOro pojaa, B TOM
YHUCJIe HA OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUHN 10 XUMHU; YBAXEHUSI K TPYIY,

JTOSIM TpyAa W pe3yJbTaraM TPYAOBOU [EATEIbHOCTH; TOTOBHOCTH K

OCO3HAHHOMY BBIOOPY MHJIMBUAYAJTLHOU TPACKTOPUU
oOpa3zoBaHus, Oyaymied npodeccuu W peaau3alvi COOCTBEHHBIX JKHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHH, HHTEPECOB U
noTpeObHOCTEH 00111eCTBa;

6) IKOJIOTHYECKOT0 BOCITUTAHMSA: YKOJIOTMYECKH 11eJIeCO00pa3ZHOro
OTHOUIEHHUS K MPUPOJI€ KAK UCTOUYHUKY

CYIIECTBOBAaHMs JKM3HM Ha 3emiie; TOHHMaHMs TJOOAILHOTO XapakTepa
AKOJIOTUYECKUX TTPOOJIeM, BIUSHUS



DKOHOMMYECKUX IIPOLIECCOB HA COCTOSHHME NPUPOJHOM MU COLHUAIBHOU CpEIBbI;
OCO3HAHMS HEOOXOJIMMOCTH UCIIOJIb30BaHUS TOCTUKEHUN XUMUU JJIS

peleHns BOIPOCOB PALMOHAIBHOTO MIPUPOIOIIOIB30BaHNUS; aKTUBHOIO HENPHUATHUSA
JNIEUCTBUM, NPUHOCAIIMX  BpPEN  OKPYXAIOIIEH MPUPOAHOU CpENEC, YMEHHUS
IIPOTHO3UPOBATh HEOJIaronpusITHHIE DKOJIOTUYECKHUE ITOCJIEACTBHUS
NPEANPUHUMAEMBIX JIEUCTBUA M MPENOTBpallaTh HX;  HAIWYWAA Pa3BUTOTO
HKOJIOTHYECKOTO MBIIUIEHUS, SKOJOTMYECKOM KYJIbTYpPBI, OINbITA JEATEIBHOCTH
DKOJIOTHYECKON HAIIPaBJICHHOCTH, YMEHHsSI PYKOBOJACTBOBATHCS HMH B
MO3HABATENIbHON, KOMMYHUKATUBHON U COLIMAJIbHOM MPAKTHKE, CIOCOOHOCTH U
YMEHHsI aKTHUBHO MPOTHBOCTOSITH HACOJOTHHU XeMOpoOuu;

7) LHEHHOCTH HAYYHOI'0 IO3HAHMS:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKH U OOILLECTBEHHOW MPAKTHKW; IOHMMAaHUS CHEIM(PUKUA XUMUU KaK HayKH,

oco3HaHus €€ poiau B (OPMHUPOBAHMM PAIMOHAIBHOTO HAYYHOTO MHBIIIJICHUS,
CO3/IJaHUM 1IEJIOCTHOTO TPEACTABICHUSI 00 OKpY’)KaIoIIeM MHUpE KaK O €IUHCTBE
NPUPOJBl U YEJIOBEKAa, B MO3HAHUU MNPHUPOIHBIX 3aKOHOMEPHOCTEN W PEUICHUU
npoOJjieM COXpaHEHUs MPUPOJHOTO paBHOBECUS; YOEKAEHHOCTH B 0COOOM
3HAYMMOCTU XUMHUHU JJIsi COBPEMEHHOM LMBUJIM3AIMU: B €€ T'YMaHHCTHYECKOU
HAIPaBJICHHOCTU U BaXKHOU POJIH B CO3/IaHNM HOBOM 0a3bl MaTepUaIbHOU KYJIbTYPHI,
B pEUIEHUU TIJI00ATBHBIX NPOOJEM YCTOMYMBOIO pPa3BUTHSA 4YEJIOBEUECTBA —
CBIPBEBOM, SHEPIETUUCCKOM, TTUIIEBOM M AKOJIOTHUECKOM 0€301MacHOCTH, B Pa3BUTHHI
MEUITMHBI, 00ECTIEYEHUH YCIOBUN YCIIEITHOTO TPY/a U SKOJOTUYECKH KOMGBOPTHOMH
YKU3HU KaX0T0 YjeHa 00IeCTBa; ECTECTBEHHO-HAYYHON IPaMOTHOCTHU: TOHUMAaHUS
CYIIHOCTH METOJIOB IIO3HAHUS, MCIHOJb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCTMOJIb30BaTh MOJy4YaeMble 3HAHUS [JIs aHajiu3a U OOBSCHEHUS
SBJICHUN OKPY>KAIOIIEeT0 MUPa U MPOUCXOAIINX B HEM U3MEHEHUN, YMEHUSI 1eJ1aTh
000CHOBaHHBIE 3aKJIFOUCHHSI HA OCHOBE HAYYHBIX (DAKTOB U MMEIOIIMXCS TAHHBIX C
LEJbI0 TIOJYYEHUs] JOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CaMOCTOSATEIBHO
WCIIOJIb30BATh XUMUYECKUE 3HAHUS JIJIST PEIICHHS TPOOJIEM B peabHBIX KU3HECHHBIX
CUTyalusX; HHTEpeca K MO3HAHUI0, UCCIIE/IOBATEIILCKON AEATEIbHOCTH;

FOTOBHOCTM M  CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AaKTUBHOMY TIOJIyYCHUIO HOBBIX 3HAHUN 10 XUMHUHU B
COOTBETCTBHHM C KU3HEHHBIMU MOTPEOHOCTIMU; UHTEpECa K OCOOCHHOCTSIM TPy/ia B
pa3MYHbBIX chepax mpoPecCUOHATILHON JeATEeIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI



MeranpeaMeTHbIe pe3yJbTaThl OCBOSHUS MPOTPAMMBI TI0 XMMHHU HAa ypOBHE
CpeIHero o0IIero 00pa3oBaHus BKIFOYAIOT:

3HaYUMBIe  JUII  (QOPMHUpPOBAaHUS  MHUPOBO33pEHUS  OOyUYaIOUIUXCS
MEXIUCITUTUTMHAPHBIC (MEXKIPEIMETHBIC) OOICHAYYHBIC MOHITHS, OTPaXKaroIInue
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHEeNU(PHUKy METOJO0B TO3HAHUS,
WCITOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, SHEPTHsI, SIBJIICHUE,
IpoIiecc, CHCTeMa, Hay4dHbIH (DaKT, IPHHIIMI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopwsi, HCCIeAOBaHUE, HAOMIOIEHNWE, HW3MEpPEHHEe, JKCIIEPUMEHT U JIPYyTHhe);
YHUBEpCalIbHbIC ydeOHBbIC JCHCTBHA (TO3HABaTEIbHBIC, KOMMYHHUKATHBHBIC,
peryIsATUBHEIC), oOecreunBaroIye GopMUpoBaHue GYHKIIMOHATBHON TPaMOTHOCTH
Y COIMAIBHON KOMITETEHIIUH 00YJaIONTHXCS;

CITOCOOHOCTh 00yJarommxcs HCIIOJIB30BaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIC, MUPOBO33PEHUYCCKAE 3HAHWS W YHHBEPCAJIbHBIC Y4cOHBIC
JEHCTBHS B MIO3HABATCIIBHON U COITMAIBHON ITPAKTHKE.

MeranpeAMETHBIC PE3yJIbTaThl OTPaXKalOT OBJIAJICHHE YHUBEPCAIbHBIMU
y4eOHBIMA  TI03HABATCIbHBIMH, KOMMYHHKATHBHBIMH ¥  PETYJISITHBHBIMHU
JICUCTBUSIMU.

Ilo3HaBare/IbHBIC YHHBEpPcaibHbIe y4eOHblIe aeiicTBusA 1) 0azoBbie

JIOTHYeCKHe AeHCTBHA:

CaMOCTOATENbHO  (OpPMYJIUpOBaTh M aKTyalM3upoBaTh  IpoOiemy,
paccMaTrpuBaTh €€ BCECTOPOHHE;  ONPEACNATh LENIH ACATEIbHOCTH, 3a7aBas
IapaMeTpbl U KPUTEPUU UX
JOCTUKEHHUSI, COOTHOCUTD PE3YyJIbTATHI ACATEIBHOCTU C MOCTABICHHBIMU LIEISIMU;
UCIIOJIb30BaTh IIPU OCBOCHUYN 3HAHUU IIPUEMBI JIOTUYECKOTO MBILIJICHHUS: BBIIEIATD
XapakTEepHbIC IPU3HAKY MOHATUN U yCTAaHABIIMBATh UX B3aUMOCBS3b, UCII0JIb30BAThH
COOTBETCTBYIOIIME TOHATHUSA )11 00BSICHEHUS OTACNIbHBIX (DAKTOB U SIBJICHUIA;

BBIOMPATH OCHOBAHUS U KPUTEPHUH JJIs1 KJIACCU(PHUKAIIMU BELIECTB U
XUMHUYECKUX PEAKIMI; YCTAHABIMBATH MHPUYMHHO-CIECICTBEHHBIE CBSI3M MEXKIY
U3Y4YaeMbIMHU SIBJICHUSIMU; CTPOUTH JIOTHYECKHUE PACCYXKACHUS (MHIYKTUBHBIE,
JNEAYKTUBHBIE, 1O AHAJOIMH), BBIABISTH 3aKOHOMEPHOCTH M NIPOTHBOPEYHUS B
paccMaTpuBaeMbIX SIBICHUSX, (POPMYIMPOBATH BBIBOBI U 3aKIIOUEHHUS; IPUMEHSTh
B [IPOLIECCE MTO3HAHUA UCIOJIb3YEMBIE B XUMHUH CUMBOJINYECKHE (3HAKOBBIE) MOJIEIH,
npeoOpa3oBbIBaTh MOJEIBHBIE TPEJACTABICHUS — XUMHUYECKUW 3HAK (CHMBOJI)
AIIeMEHTa, XuMHuecKas (popmysia, ypaBHEHUE XUMUYECKON PEaKIIMK — IIPU PEILICHUN



y‘—IC6HBIX IIO3HABATCIIBHBIX W IPAKTHYCCKUX 3aAad, IMPHUMCHATH Ha3BAHHLIC
MOJCJIBbHBIC NPEACTABJICHHNA JIsI BBIABJICHUSA XAPAKTCPHBIX ITPU3HAKOB M3YyYaCMbIX
BCIICCTB U XUMHNYCCKNX peaKuHﬁ.

2) 6a30BbIe HCCJIEN0BATEILCKHE 1eHCTBHS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOI'O NTO3HAHUS BEIIECTB U XUMUYECKUX
peakuuii; (GopMynupoBaTh €M M 3a7aud  HCCIENOBaHUS, HCIOJIb30BaTh
MOCTaBJICHHBIE M CaMOCTOATEIBHO C(HOPMYIMPOBAHHBIE BOIPOCHI B KauecTBE
MHCTPYMEHTA TO3HAHMSI U OCHOBBI JUIsl (POPMHUPOBAHMSI TMIIOTE3bl IO IPOBEPKE
IIPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKJIEHUI; BIaJI€Th HABBIKAMU CAMOCTOSITEIbHOTIO
IUTAHUPOBAHMS U MPOBEJECHUS YUYEHUYECKHX SKCIEPUMEHTOB, COBEPIICHCTBOBAThH
yMEHMsI HaOJI0JIaTh 3a XOJOM IIPOLEcca, CaMOCTOSITEIbHO IMPOTHO3MPOBATh €ro
pe3ynbTar, GopMyIupoBaTh 0OOOIIEHHS U BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTU
PE3yJIbTaTOB MCCIEIOBAHUS, COCTABIISATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
paboTe; MpUOOpETaTh OMBIT YUYEHUYECKONW MCCIAEAOBATEILCKOM M MPOEKTHOU
JEeSATEIbHOCTH, MPOSBIISATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY ITOUCKY
METOJIOB PpELICHUs MPAKTUYECKUX 3aJad, IPUMEHEHUIO Pa3JIMYHBIX METOJOB
MO3HAHUS.

3) pa6oTa ¢ uHpopmaueii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MHPOpPMAIMK (HAYYHO- MOMYJISIpHAs
JUTEpaTypa XMMHYECKOIO COAEp)KaHWs, CIpaBOYHbIE TIOCOOMS, PpPecypchl
WuTepHeTra), aHaau3upoBaTh HMH(POPMALMIO paA3JIMYHBIX BHUJIOB U  (QopMm
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEMPOTUBOPEUYUBOCTH; (POPMYIUPOBATH 3aMIPOCHI U MPUMEHATH PA3IMYHbIE METO/IbI
IpU TOUCKE U O0TOOpe MH(pOpMAIMKU, HEOOXOIUMOMN JJisi BBIMOJHEHUS YYEOHBIX
3alad  OINpPENENEHHOIO  THIIA; npuodpeTaTb  ONBIT  HMCHOJIb30BaHUS
MH(OPMAITMOHHOKOMMYHHUKATUBHBIX

TEXHOJIOTMM M pa3iMyYHbIX MOMCKOBBIX CHCTEM; CaMOCTOSITEIbHO BBIOMPATH
ONTUMAJIbHYIO (OpMy IIpeAcTaBiIeHHs HH(GOpMAIK (CXeMBbI, Tpa(UKu, TUarpaMMBl,
TaOJMILIbI, PUCYHKH U JAPYTHE); UCIIOJIb30BATh HAYYHBIHN SI3bIK B KAYECTBE CPEJICTBA
npu paboTre ¢ XUMHYECKOM MHGpOpManueil: NPUMEHATh MEXIpPeIMETHbIC
(pusnueckre U MaTeMaTUYECKUE) 3HAKU UM CHUMBOJBI, (popMyiibl, abOpeBUATYDHI,
HOMEHKJIATYpYy;

HCITOJIB30BAaTh 3HAKOBO-CHMMBOJHUYCCKUEC CPEACTBA HATTIAJHOCTH.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:



3aJ1aBaTh BOMPOCHI TI0 CYIIECTBY 00CYkK/IaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH

JTUCKYCCUM,  BBICKAa3bIBaThb  WAEHU, (POPMYIUPOBATH CBOU  MPEAJIOKEHUS
OTHOCUTEJIBHO BBIIOJHEHMS IIPEIJIOKEHHOH 3a/1a4H;

BBICTYIIaTh C MpPE3EHTallMeld pPe3ylbTaTOB IMO3HABATEIBHOW JESATEIBLHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO UM COBMECTHO CO CBEPCTHUKAMM IIPH BBHIOJIHEHUU
XUMHYECKOTO IKCIEPUMEHTA, MPAKTUYECKOW pabOTHI MO MCCIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peain3alii y4eOHOro MpoeKTa, U GopMyIUpOBaTh BBIBOJIbI
10 pe3yJIbTaTaM MPOBEAEHHBIX UCCIEA0BAaHUI TyTEM COrJIaCOBaHUS MMO3ULIMN B XO/1€
0OCyKIeHHUsI 1 0OMEHAa MHEHUSIMHU.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBHS:

CaMOCTOSITENIbHO TUJIAHUPOBATh W OCYIIECTBISTH CBOIO TIO3HABATEIHHYIO
NeSATENIbHOCTD, ONpefesds €€ Lenu W 3aJaud, KOHTPOJIMpOBaTb U IO Mepe
HEOOXOJMMOCTA KOPPEKTUPOBATH MPEAJIAaraéMblil  alropuT™M JIEUCTBUI IpHU
BBINIOJIHEHUH YYEOHBIX M HCCIIECJOBAaTENbCKUX 3a/ad, BbIOMpAaTh HamoOoJee
b deKTUBHBIN croco0 WX pemeHus ¢ y4€TOM TMOJTY4YEHHUS HOBBIX 3HAHUM O
BEIIECTBaX U XUMUYECKUX PEAKIIUSX;

OCYILIECTBIISITh CAMOKOHTPOJIb AEATEIbHOCTA HA OCHOBE CAMOAHAJIN3a U
CaMOOILIEHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3yabTaThl OCBOCHUSI TPOTPaMMBbl TI0 XUMHUH Ha YriayOJEHHOM
YPOBHE Ha YPOBHE CPEIHET0 O0IIEro 00pa3oBaHMs BKIOYAIOT crelupuiaecKkue s
y4eOHOTo mpeaMeTa « XUMUS» Hay4HbIE 3HAHUS, YMEHHS U CIIOCOOBI ACHCTBUM 110
OCBOCHHIO, UHTEPIPETAMU U MPeoOpa30BaHUIO 3HAHUN, BUJBI ACATEIBHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M TPUMEHEHUIO 3HAHWM B Pa3IMYHBIX YYEOHBIX
CUTyaIUsX, a TAKKE B PEAIbHBIX )KU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX ¢ Xumue. B
porpaMme Mo XUMUHU IIPEAMETHBIE PE3YIIbTaThI MPECTABICHBI 110 TOJ[aM U3Y4YCHUSI.

10 KVIACC



[IpeameTHble pe3yapTaThl OCBOECHHS Kypca «OpraHuyeckas XUMUS»
OTPAKAIOT:

c(hOPMHUPOBAHHOCTh MPEJCTABICHUN: O MECTE€ M 3HAYEHHH OPTraHUYECKON
XUMHH B CHCTEME €CTECTBEHHBIX HAyK U €€ POJM B O0OECHEeUeHUH YCTONYMBOTO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUH MPOOJIEM KOJIOTHUECKOU, SHEPTeTUUECKOU U
MUIIEBOI 0€30MacHOCTH, B Pa3BUTHM MEIMIIMHBI, CO3JaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX MCTOYHHKOB SHEPIUH, B oOecrieyeHun pPalMOHAIBHOIO
IPUPOAOIIOIL30BaHUs, B (HOPMUPOBAHUU MHPOBO33PEHHSI U OOIIEH KyJIbTYpHI
YEJIOBEKA, a TAKKE IKOJIOTMYECKH 0OOCHOBAHHOIO OTHOUIEHUS K CBOEMY 3JI0POBBIO
Y IPUPOJTHOM CPELE; BIIAJICHUE CUCTEMON XUMUYECKUX 3HAHUW, KOTOPask BKIKOYAET:
OCHOBOITOJIATAIOIINE MOHATHSI — XUMUYECKUAN 3JIEMEHT, aTOM, SIIPO U 3JIEKTPOHHAs
obOoylouka aroma, S-, P-, O-aTOMHBIC OpOWTAIM, OCHOBHOEC W BO30YXKIEHHOC
COCTOSIHMSI aTOMa, TUOpUAM3alusi AaTOMHBIX OpOuTaliel, HOH, MOJEKYyJa,
BaJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTENIEHb OKHUCIICHUS, XUMUYECKAsl CBA3b,
MOJIb, MOJISIPHAsI Macca, MOJIAPHBIN 00BEM, YIIIEpOAHBINA CKENET, (PyHKIHOHATbHAS
rpynmna, pajadkain, CTPYKTYpHbie ¢opMynbl (pa3BEPHYTHIC, COKpallIEHHBIE,
CKEJIETHBIE), HM30MEpHSl CTPYKTypHas W MPOCTPAHCTBEHHas (TeoMeTpuyecKas,
ONTHYECKAs), HW30MEPbl, TOMOJIOTHUECKHI PO, TOMOJOTH, YIIE€BOAOPOJBI,
KHCIJIOPOJ- M a30TCOJEpIKAIINE OPraHUYECKUE COECIMHEHMS, MOHOMEp, IOJINMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COEAUHEHUS; TEOPHH, 3aKOHBI
(nepuognueckuii 3axkoH JI. M. MenzaeneeBa, Teopus CTPOCHHUS OpPTraHUYECKUX
BemecTs A. M. BytnepoBa, 3aKk0OH COXpaHEHUsI MAacChl BEILIECTB, 3a4KOH COXPaHEHUS
W TMpPEBpALlEHUsT DJHEPruu MpU XUMHYECKUX PEaKUHsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN SA3BIK XMMHH, MHUPOBO33PEHUECKHE 3HAHMS, JIEKAIUE B OCHOBE
MOHUMAaHUS IPUYUHHOCTU U CHCTEMHOCTH XUMHUYECKHUX SBJICHUI; IPEACTABICHUS O
MEXaHU3MaX XUMUYECKHX pEaKLUHi, TEPMOAUHAMUYECKUX U KUHETUYECKUX
3aKOHOMEPHOCTSX UX NMPOTEKAaHUs, O B3AUMHOM BJIMSIHUM aTOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHAYKTUBHBIM U Me30MepHbIi 3¢ dexThl, opueHtantsl [ u Il pona);
(dakToNIOTUYECKUE CBEJECHHUS O CBOWCTBAX, COCTaBe, MOJYYEHUH U OE30MacCHOM
UCIIOJIb30BaHUU BAXKHEHIINX OPraHMYECKHUX BEUIECTB B OBITY M MPAKTHUYECKOMH
JeSATEIbHOCTH YEJIOBEKa, OOIIMX HAYYHBIX TPUHIIMIIAX XUMUYECKOTO MPOU3BOJICTBA
(Ha mpuMepe MPOU3BOACTBA METaHOJIA, repepaboTku HePTH); CHOPMHUPOBAHHOCTh
YMEHUM: BBISABIATh XapaKTE€pHblE TMPU3HAKKM TOHSATHH, YCTaHABIMBATH WX
B3aMMOCBSI3b, UCIIOJI30BaTh COOTBETCTBYIOIIME MOHITHUS MPU OMUCAHUU COCTaBa,
CTPOEHUS W CBOMCTB OPraHUYECKHX COEAMHEHUH; CPOPMUPOBAHHOCTH YMEHUI:
UCIIOJIb30BaTh XMMUYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS MOJEKYJSIPHBIX U



CTPYKTYPHBIX (pPa3BEPHYTHIX, COKPAUIEHHBIX M CKEJIETHBIX) (POPMYIT OpraHMYECKuX
BEIIECTB; COCTaBJSATh YPaBHEHUS XHMHMUYECKHUX PEaKIH M pacKpbhIBaThb HX
CYUIHOCTb: OKHCJINTEIbHO-BOCCTAHOBUTENIbHBIX peaxiuii HIOCPEACTBOM
COCTaBJICHHsI 3JIEKTPOHHOTO OajlaHCa STUX PEAKIHMM, peakiuii MOHHOTO OOMeHa
OyTéM COCTaBJIEHHWA MX IIOJHBIX M COKpAIIEHHBIX MOHHBIX YypaBHEHUM;
U3rOTaBIMBATh MOJIEIH MOJIEKYJ OPTaHUYECKUX BEIECTB JJIsl WITFOCTPALIUU
UX XHMHUYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS; C(HOPMUPOBAHHOCTH YMEHUHU:
YCTaHABIMBATh MPHUHAJIEKHOCTh M3YUYEHHBIX OPTaHWYECKUX BEIECTB IO HX
COCTaBy U CTPOCHHIO K ONPEACIEHHOMY KJIAcCy/TpylIe COSAMHEHUM, 1aBaTh UM
Ha3BaHus 10 cucreMarnyeckod HomeHknatype (IUPAC) wu  npuBoauth
TpPUBHAJIbHBIE HA3BAaHUS JJI OTIEIbHBIX MPEICTaBUTENICH OpPraHMYECKUX BEIIECTB
(3TWIIeH, auEeTUJIeH, TOJYOJ, TJIMIIEPUH, TUJICHIVIMKONIb, (eHOJ, (popManbaerus,
alleTajubpJeru]], aleToH, MypaBbUHAs KHUCIIOTA, YKCYCHas KHCJIOTa, CTE€apUHOBad,
OJIEMHOBAsl, MaJbMUTHUHOBAs KHUCIIOTHI, TJUIUH, ajlaHUH, MajibT03a, (PYKTO3a,
aHWIMH, TUBUHWII, U30IIPEH, XJIOPONPEH, CTUPOI U IPYTHUE);

cOPMUPOBAHHOCTh YMEHHUS ONpENEIsTh BUJ XUMHUYECKOM CBSI3U B
OPraHUYECKUX COEIMHEHMSIX (KOBAJICHTHAs W HOHHAs CBS3b, G- W T-CBS3b,
BOJIOPOJHAs CBsI3b); C(HOPMUPOBAHHOCTh YMEHUSI MPUMEHSAThH MOJOXKEHUS TEOPUU
CTpOeHHMsI opranndeckux BemectB A. M. bytnepoBa /it 00bsCHEHUSsI 3aBUCUMOCTH
CBOMCTB BEHIECTB OT HMX COCTaBa M CTPOEHUS;  CPOPMUPOBAHHOCTH YMEHUU
XapaKTepu30BaTh COCTaB, CTpOoeHHE, (U3MYECKHEe M XMMHUYECKHE CBOWCTBA
TUIIAYHBIX TPEICTABUTENIEH PA3IMUYHbBIX KIACCOB OPTraHUYECKHUX BEILECTB: AJIKAHOB,
LMKJIOAJIKAHOB, AJIKEHOB, aJKaJWEHOB, aJKUHOB, APOMATUUYECKUX YTIEBOJOPOJIOB,
CIHUPTOB, aJIbJIETHJI0B, KETOHOB, KAPOOHOBBIX KUCIIOT, IPOCTBIX U CIOKHBIX I(PUPOB,
KUPOB, HUTPOCOEANHEHUN U aMUHOB, aMHUHOKHCIIOT, O€IKOB, YIJIEBOJOB (MOHO-,
IU- WU TIOJHMCAaxapuJoB), WIUIIOCTPUPOBATh T'€HETUYECKYIO CBSI3b MEXKIYy HHUMU
YPaBHEHUSMU COOTBETCTBYIOIIUX XHUMHUYECKMX pEaKUUHd C HCIHOJb30BaHUEM
CTPYKTYPHBIX  (OPMYII; chOpMHUPOBAHHOCTh YMEHHUs TMOATBEPKIaTh Ha
KOHKPETHBIX MpPHUMEpax XapakTep 3aBUCHUMOCTH PEaKIMOHHON CIIOCOOHOCTH
OpPraHUYECKUX COEIMHEHHM OT KPaTHOCTU M TUIA KOBAJIEHTHON CBSI3U (G- U T-
CBS3M), B3aMMHOIO BJMAHMS aTOMOB W TpPyNIl aTOMOB B  MOJIEKYJax;
c(OpMUPOBAHHOCTH YMEHUS XapaKTePU30BaTh HCTOUHUKHU YTIIEBOAOPOTHOTO ChIPhsI
(HedTh, MPUPOIHBIN Ta3, yrojb), COOCOOBI €ro MepepadOTKH U MPAKTHUYECKOE
NPUMEHEHUE TMPOIYKTOB MepepadoTKH; cHOPMUPOBAHHOCTh BIAJACHUS CUCTEMOM
3HaHUU O €CTECTBEHHO-HAYYHBIX METOJaX MO3HaHUs — HAOJIOJIEHUHU, U3MEPEHHH,
MOJICJIUPOBAHUU, DKCIIEPUMEHTE



(peanbHOM U MBICTICHHOM) M YMEHUS IPUMEHSTh 3TU 3HaHUS; CHOPMHUPOBAHHOCTH
YMEHUS IPUMEHSATH OCHOBHBIE ONIEPALIMH MBICIUTEIBHON AESTENBHOCTH — aHAINU3 U
CUHTE3, CpaBHEHHE, O0000IlEeHNEe, CHUCTEeMATHU3AIMI0, BBISIBICHUE MPUYUHHO-
CJIEACTBEHHBIX CBA3€U — JUISI U3YUEHUS] CBOMCTB BEIIECTB U XUMUUYECKUX PEAKIUK;
chOpPMHPOBAHHOCTh YMEHUH: BBISABIATh B3aUMOCBS3b XMMHUYECKHX 3HAHUU C
MOHATUSIMUA U TPEACTABICHUSAMHU JPYIHMX €CTECTBEHHOHAYYHBIX MPEIAMETOB JIJIs
0oJ€€ OCO3HAHHOTO IMOHMMAHHUS CYIIHOCTH MAaTepUalbHOrO €AUMHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHbIC 3HAHUS MO OPraHMYECKOW XUMHH i OOBSICHEHUS U
IPOTHO3UPOBAHUS  SIBJICHWH, HWMEIOIIMX €CTECTBEHHO-HAYYHYI0 MPUPO.Y;
c(OpMUPOBAHHOCTh YMEHMIA: MPOBOAUTH PACUETHI IO XMUMHUUYECKUM (GopMysiaM H
YPaBHEHUSM XUMHUYECKUX PEAKIUHA C HCHOJIb30BAaHUEM (U3NYECKUX BEIUYUH
(Macca, 00bEM Ta30B, KOJUYECTBO BEILIECTBA), XapaKTEPU3YIOLIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Pacu€Thl MO HAXO0XKICHUIO XUMHUYECKOH (HOpMYIIbI
BEILECTBA IO M3BECTHBIM MACCOBBIM JIOJSIM XHMHMUYECKHX 3JIEMEHTOB, IPOLYKTaM
CropaHusi, IUJIOTHOCTM Ta3000pa3HBIX BEHIECTB; C(HOPMUPOBAHHOCTh YMEHUI:
IIPOTHO3UPOBAaTh, AHAIM3UPOBATH U OLEHHUBATh C IO3MLIHMA 3KOJOTMYECKON
0€30MacHOCTH MOCJEACTBHS OBITOBOM M MPOU3BOACTBEHHON NIESITEIIBHOCTH
YyeJIoBeKa, CBSI3aHHOM C IepepabdOoTKOM BEIIECTB, UCTIOIb30BATh MOJIYYEHHbIE 3HAHUS
JUISL IPUHATUS TPaMOTHBIX pPEUICHUH MpoOIeM B CUTYalUsIX, CBA3aHHBIX C XUMUEH;
c()OPMHPOBAHHOCTh YMEHHUI: CaMOCTOSATEIbHO IUIAHUPOBATh W IMPOBOAMTH
XUMHUYECKUH JKCHEPUMEHT (MOJlyYeHUE W M3yYEHUE CBOMCTB OpraHMYECKHUX
BEILECTB, KAYECTBEHHBIC PEAKLUMU YIVIEBOJOPOJOB PA3NMYHBIX KIJIACCOB U
KHCIIOPOJCOJIEPKAILUX OPraHMYECKUX BEIIECTB, PEUICHUE SKCIEPUMEHTAIbHBIX
3aJa4 MO PAclO3HABAHHWIO OPraHUYECKHUX BEIECTB) C COOIIOACHUEM IIPaBUII
O0e3omacHOro OOpalieHusi C BeIeCTBAMH U JIA0OPATOPHBIM 00OPYJOBAaHUEM,
bopMynaMpoBaTh 1EAb HCCIEAOBAHUS, TMPEACTaBIATh B pa3InyHOM (opme
pe3yNbTaThl 3KCIIEPUMEHTA, AHAJIM3UPOBATH U OLEHUBATh WX JIOCTOBEPHOCTE;
c(OpMHPOBAHHOCTh YMEHHIA:

coOMI0/IaTh TpaBUiIa SKOJOTUUYECKH 1IETIECO00Pa3HOTO MOBEACHUS B OBITY U
TPYAOBOM JIESITEIBHOCTH B LIEJSX COXPAHEHHUSI CBOETO 3J0pPOBbS, OKPYKAIOIIEH
NPUPOJHONM Cpelbl W JOCTHKEHUS €€ YCTOMYMBOrO Pa3BUTHUSA,  OCO3HABATh
OMaCHOCTh TOKCHUYECKOTO JEHCTBUS HA KUBBIC OPTaHU3MBI

OIPEICIIEHHBIX OPraHUYECKUX BEIIECTB, TOHUMAs cMbICH TTokazareis [1JIK;

aHAM3UPOBATh 11€JIECO00PA3HOCTh TPUMEHEHUSI OPTAaHUYECKUX BEIICCTB B
MPOMBIILJICGHHOCTH W B OBITY C TOYKH 3pPEHUS COOTHOIIECHUS PHUCK-TIONH3A;
c(hOpPMUPOBAHHOCTh ~ YMEHHMI:  OCYILECTBISATh  IIE€JICHANPABJICHHBIM  MOUCK



XUMHYECKON MH(OpPMALIUY B Pa3INYHBIX HCTOYHHUKAX (Hay4dHas U yueOHO-HAy4YHAs
JauTepaTypa, CpelicTBa MaccoBoil nHpopmanuu, UHTepHET U apyrue), KpUTUIECKU
aHaJIN3UPOBATh XUMUYECKYIO HH(OpMaIHIO, TepepadaThiBaTh €€ U UCIOIb30BaTh B
COOTBETCTBHH C IMOCTABJIECHHON Y4EOHOU 3a/1aue.

11 KJIACC
[IpeameTHbie pe3yabTaThl OCBOCHMS Kypca «OOIas W HeopraHudeckas

XAMUSD) OTPAXKAKOT:

c(hOpPMHUPOBAHHOCTh MPEJACTABICHUN: O MaTepHAIbHOM €IUHCTBE MHUpa,
3aKOHOMEPHOCTAX U ITO3HABAEMOCTH SIBJIEHUN TPUPOABI, O MECTE U 3HAUEHUH XUMUH
B CHCTEME €CTeCTBEHHBIX HayK M €€ pOoJIu B 00€CIICUCHUN YCTOMYMBOTO Pa3BUTHS, B
pelieHruy mpo0JieM KOJOTUUECKOM, SHEPreTUYeCKON U MUIIEBOM O€3011acHOCTH, B
Pa3BUTUU MEIULIMHBI, CO3IAHUN HOBBIX MaTEPUAIIOB, HOBBIX HCTOYHUKOB SHEPTHUH,
B 00ECIECUCHUH PAIMOHAIBHOTO IIPUPOJIOIOIL30BaHUsA, B (HOPMUPOBAHUM
MUPOBO33pEHUS U OOIIeH KyJbTYypbl YENOBEKa, a TaKXKe JKOJOTHYECKU
000CHOBaHHOTO OTHOIIIEHUSI K CBOEMY 37I0pPOBBIO U MPHUPOIHOU Cpelie; BIIaJieHUE
CHCTEMOW XMMHUYECKUX 3HAHWM, KOTOPas BKJIIOYAECT: OCHOBOIOJIArarOIINe TOHATHS
— XUMHUYECKUW BJIEMEHT, aTOM, SIIPO aToOMa, M30TOIbI, 3JIEKTPOHHAs 000JI0YKa
atoma, s-, P-, d-aTOMHbIC OpOUTAJIM, OCHOBHOE U BO30YXIEHHOE COCTOSIHHS aTOMa,
rudpuan3anus  aTOMHBIX ~ OpOuTalied, HWOH, MOJIeKyJia,  BaJICHTHOCTb,
ANEKTPOOTPULIATENHHOCTh, CTEIIEHb OKUCICHHUS, XUMUYECKas CBA3b (KOBaJICHTHAs,
HMOHHAs, METaJUIMyecKas, BOJOPO/HAs), KPUCTAINIMUECKAs PElIETKa, XUMUUYeCKas
peakuusi, pPacTBOp,  DJIEKTPOJMUTHI,  HEIJEKTPOJIUTHI,  DJICKTPOIUTHUYECKAS
JHACCOLMALINS, CTENEHb IUCCOLUMALMU, BOJOPOIHBIA IOKAa3aTellb, OKUCIIUTEIND,
BOCCTAaHOBUTEIb, TEIIOBON A(()EKT XUMUUYECKON PEaKIUU, CKOPOCTh XUMUYECKON
peaKIuu, XUMUYECKOE PABHOBECUE; TEOPUU U 3aKOHBI (TEOPUS IIEKTPOTUTHIECKON
JTHCCOManuu, nepruoanyeckuit 3akoH JI.1. MenaeneeBa, 3aKkOH COXpaHEHUST MacChl
BEIIECTB, 3AKOH COXPAHECHUS U NIPEBPAILLCHUS SHEPTUU MTPU XUMUUYECKUX PEAKIUSIX,
3aKOH  TIOCTOSTHCTBA  COCTaBa  BEIIECTB, 3aKOH  JCHCTBYIOIIMX  Macc),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUW S3bIK XUMHUH, MHUPOBO33PEHUYECKHUE 3HAHMUS,
JIe)KAIIME B OCHOBE ITOHUMAaHUS TMPUYUHHOCTH M CHUCTEMHOCTH XUMHYECKHUX
SIBJICHU; COBPEMEHHBIE MPEACTABIICHUS O CTPOCHHUH BEIIIECTBA HA aTOMHOM, HOHHO-
MOJIEKYJISIPHOM Y HAJMOJIEKYJSIPHOM YPOBHSX; IPEACTABICHUS O MEXaHU3Max
XAMHWYECKUX PEAKIHMI, TEPMOAMHAMUYECKUX U KUHETHUYECKUX 3aKOHOMEPHOCTAX UX
MPOTEKAHUS, O XUMHUYECKOM PABHOBECHHM, PACTBOPAX WU JHUCIEPCHBIX CHCTEMax;
(haKTOJIOTHYECKHE CBEICHUS O CBOMCTBAX, COCTaBe, MOJYYEHHH U 0O€30MacHOM
WCIIOJIb30BaHNN BOXKHEHIIMX HEOPTraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU



NESTEIbHOCTH ~ YeJNOBEKa, OONIMX  HAy4YHBIX  MPUHIOUIAX  XUMHUYECKOTO
MIPOU3BOJCTBA; CPOPMUPOBAHHOCTh YMEHHUH: BBISBISATH XapaKTEpHbIE MPU3HAKU
MOHSATHUM, YCTAaHABIMBATh WX B3aUMOCBS3b, HCHOJIb30BATh COOTBETCTBYIOLIUE
IOHATHSI TPU ONWCAHWMM HEOPraHWYECKUX BEIIECTB W UX IPEBPALICHUM;
chOpPMHPOBAHHOCT, YMEHHSI HCIOJb30BaTh XHWMHUYECKYIO CHMBOJIUKY JUIS
coctaBieHuss (HopMyn BEIIECTB W  YpPaBHEHMM XMMHYECKUX  PEaKIuu,
cuctematuieckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAECIbHBIX
BEIIIECTB; CPOPMUPOBAHHOCTh YMEHHMS OINPEICIATh BaJCHTHOCTh M CTEIEHb
OKHCIICHHSI XUMUYECKUX JJIEMEHTOB B COCIMHECHMAX, BHJ XHMHYECKOM CBS3H
(KOBaJieHTHasi, MOHHAs, METAJUIMYECKas, BOJOPOAHAs), THI KPUCTAILIMYECKON
pPEMIETKM KOHKPETHOTO BEIIECTBA; C(POPMHPOBAHHOCTh YMEHHSI OOBICHSITH
3aBUCHMOCTh CBOWCTB BEHIECTB OT BHJA XHMHYECKOW CBA3M M THUIIA
KPUCTAJUIMYECKON PEIETKH, OOMEHHBIH M JOHOPHO-AKUEHTOPHBIA MEXaHU3MBbI
oOpa3oBaHUs KOBAQJICHTHOMN CBA3U; c(OpPMUPOBAHHOCTb YMEHHUM:
KJIACCU(PHUIIMPOBATh: HEOPTraHUYECKUE BEUIECTBA MO HUX COCTaBy, XHUMHUYECKHE
peakuuu MO pa3iMyYHbIM MpHU3HAKaM (YUCIy M COCTaBy pEarupyrollux BEIIECTB,
TEIJIOBOMY 3(QQEKTy peakiuu, W3MEHEHUIO CTENEHEH OKHCIEHHUS 3IIEMEHTOB,
0o0OpaTUMOCTH, YYacTHIO KaTalu3aTopa U JPyrue); CaMOCTOSTENIbHO BbIOMPATH
OCHOBAHUS M KPUTEPHUH IS KIacCU(UKAIIMKM U3YyYaeMbIX BEIIECTB U XUMUYECKUX
peakiuii; cCpOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CMBICI IEPHOUYECKOTO 3aKOHA
H. W. MengeneeBa W JAEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOINLYIO,
OOBSCHUTENFHYI0O U TPOTHOCTHYECKYIO (DYHKIMH; CPOPMUPOBAHHOCTh yMEHHI:
XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB U HOHOB XHUMHYECKUX AJIEMEHTOB
[IEpBOr0—YETBEPTOrO MEPUOJIOB

[Tepuognueckonn  cucremsr  J[.H. MenpaeneeBa,  HUCIOJb3ys  ITOHSTHS
«IHEPreTUYCCKHE YPOBHM», «IHEPrEeTHUECKUE IMOMYPOBHHY», «S-, P-, (-aTOMHBIC
opOUTaIM», «OCHOBHOE M BO30YXIEHHOE SHEPreTUYECKHE COCTOSHUS aToMay;
OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHUSI CBOWCTB XMMHYECKUX JJIEMEHTOB U HX
coeMHEeHuN no nepuojam u rpynmnam [lepuonndeckoii cuctemsl . 1. Menaeneena,
BAJICHTHBIE BO3MOKHOCTH a@TOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHUS X DJIIEKTPOHHBIX
o0oJsiouek; chOpMHUPOBAHHOCTh YMEHMI: XapaKTepU30BaTh (OMUCHIBATH) OOIIUE
XMMHYECKHME  CBOMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYIIECTBOBAHUE T'€HETUYECKOW CBA3M MEXKAY HEOPraHWYECKUMH BELIECTBAMHU C
ITOMOUIBIO YpaBHEHUI COOTBETCTBYIOIIMNX XUMHUYECKHUX peaKiunii;
COPMUPOBAHHOCTH ~ YMEHHUSI  pacKpblBaTb  CYIIHOCTb: OKHCJIUTEIIBHO-
BOCCTAaHOBUTEJBHBIX PEAKIMI MOCPEACTBOM COCTABJICHHUS JIEKTPOHHOTO OasiaHca



ATHX pEeaKUUd; peakuuii MOHHOTO OOMEHa MyTEM COCTABJICHUA HMX TMOJHBIX U
COKpPAalIEHHBIX  HOHHBIX  yYPaBHEHMM;  peakUMd  TUAPOJM3a;  peaKuuu
KOMILJIEKCO0Opa3oBaHus (Ha MpuMepe TUAPOKCOKOMILIEKCOB IIMHKA U aJIIOMUHUS);
c(OpPMUPOBAHHOCTH YMEHUS O0BSICHATH 3aKOHOMEPHOCTHU MPOTEKAHUS XUMHUECKUX
peakuuii ¢ y4€TOM HX SHEPreTUYECKHX XapaKTEPUCTHK, XapaKTep W3MEHEHUS
CKOPOCTH XUMHUYECKON PEaKIMK B 3aBUCUMOCTH OT Pa3IMUYHbIX (PaKTOPOB, a TAKKE
XapakTep CMEIICHUS XUMUYECKOIO PAaBHOBECUS IO/ BIMSAHHEM BHEIIHHUX
BozaeiictBuit  (mpuniun — Jle  Illatenwe);  chopMuUpOBaHHOCTH  yMEHUS
XapaKTEPU30BaTh XUMHUYECKUE PEAKIMH, JIEKAIIME B OCHOBE MIPOMBIIUIEHHOTIO
MOJTyYEHHUS] CEPHOM KUCIIOTHI, aMMHUaKa, OOII1e HAYYHbIEC MPUHIIUIBI XUMHUUYECKUX
IPOU3BOJCTB; II€JIECOO0PAa3HOCTh MPUMEHEHUS HEOPraHWYEeCKUX BELIECTB B
INPOMBIIUICHHOCTA M B OBITY C TOYKHA 3pPEHUS COOTHOILIECHUS PHUCK-II0JIb3a;
c()OpMUPOBAHHOCTH BJIAJICHUS CUCTEMON 3HAHUN O METOJaX HAyYHOrO MO3HAHMS
SBJICHUN TpPUPOJABI — HAOIIOJEHUE, U3MEPEHHE, MOJAEIUPOBAHUE, SKCIEPUMEHT
(peanpHBII M MBICIEHHBIN), HCIOIB3YEMBIX B €CTECTBEHHBIX HAyKax, YMEHHS
IPUMEHATH 3TH 3HAHMS NPU 3KCHEPUMEHTAIBHOM HMCCIIEIOBAHUM BEIECTB U IS
OOBSCHEHHUS XUMUYECKHUX SIBJICHUH, UMEIOIIUX MECTO B MPUPOJE, MPAKTUYECKON
NESATEIbHOCTH YE€JIOBEKa W B MOBCEIHEBHOM KU3HU; CPOPMUPOBAHHOCTh YMEHUS
BBISIBJISITh B3aMMOCBSI3b XMMHYECKUX 3HAHUW C MOHATHSAMU M MPEACTABICHHUSIMU
JPYTUX €CTECTBEHHO-HAYUYHBIX IMPEAMETOB JJIsi O0Jee OCO3HAaHHOIO MOHMMAaHUS
MaTepUaIbHOrO €IMHCTBA MUPA; CHOPMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHI:
C UCITOJIb30BAHUEM IIOHATHUN «MaccoBas JI0JIs BEIIECTBA B PACTBOPE» U «MOJISIPHAS
KOHLIEHTpaIMs»; MAacChl BEIIECTBA UM 00bEMA raza Mo U3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WIM OObEMY OJHOTO M3 YYAaCTBYIOLIUMX B PEAKIMHU BEIECTB;
TerIoBoro 3@¢eKkra peakiuu; 3HAYEHUS BOJOPOAHOTO MOKa3aTeas pPacTBOPOB
KHCIIOT M IIEJOYed C M3BECTHOM CTENEeHbIO0 JUCCOLMAIMM; Macchl (00BEMAa,
KOJIMYECTBA BEIIECTBA) NPOAYKTA PEaKUH, €CJIN OJHO U3 UCXOJHBIX BEIIECTB JaHO
B BHUJIE PACTBOpPA C OMNPEICIEHHON MAaCCOBOM JI0JIE€H PaCTBOPEHHOTO BEIIECTBA WU
JTAaHO B M30BITKE (MMEET MPUMECH); JOJM BBIXOJAa MPOAYKTA PEaKIUU; 00BEMHBIX
OTHOILIEHUH ra30oB; C(HOPMUPOBAHHOCTh YMEHHI: CAMOCTOSTENILHO TIAHUPOBATh U
MPOBOJUTh XUMHUYECKHI SKCHEPUMEHT (TPOBEJICHHUE PEAKIUi HOHHOTO OOMEHa,
NOATBEPKIECHUE KAYECTBEHHOI'O COCTABA HEOPIaHUYECKUX BEILECTB, ONPEIEICHUE
Cpellbl PpacTBOPOB BEHIECTB C TOMOIIBIO HHJIMUKATOPOB, HM3YyUYECHHUE BIIUSHUS
pa3MyHbBIX  (PAKTOPOB HA  CKOPOCTh XMMHUYECKOM  pEaKIU, peIleHHe
AKCHEPUMEHTANbHBIX 3a7ad 1o TeMam «Mertamisy U «Hemeramis»y) ¢
COOJIIOJIEHUEM TPaBUIl OE30MaCHOTO OOpallleHUsl C BEIIECTBAMHU U JTAOOPATOPHBIM



o0opynoBaHueM, GOPMYIHPOBATH 1I€JIb UCCICTOBAHUS, TPEICTABIIATH B PA3TUYHON
dbopMe  pe3ynbTaThl  IKCHEPUMEHTA, aHAIM3UPOBATH U  OLEHUBATh  HX
JIOCTOBEPHOCTh; C(POPMUPOBAHHOCTH YMEHHUI: COONIIOAATH MpaBUiia MOJIb30BAHUS
XUMUYECKON TOCy0oH U JIabOpaTOpHBIM O0OpYyJOBaHUEM, OOpalIeHus C
BEII[ECTBAMHU B COOTBETCTBUHM C WMHCTPYKIHMSMHU IO BBITIOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OIMBITOB, JKOJOTUYECKU I1eJIeCOOOpPa3HOro TOBEACHUS B OBITY H
TPYJOBOM NEATEIBHOCTH B LEJISIX COXPAHEHHUS CBOErO 3/0POBbS, OKpYXKarolen
OPUPOAHOM Cpellbl W JIOCTHKEHHS €€ YCTOMYMBOrO pa3BUTHs, OCO3HABATh
OMMACHOCTh TOKCHUYECKOIO JCHCTBUS Ha JKHUBBIE OPraHU3MbI OINPEACIEHHBIX
HEOPTaHWYECKUX BEIIECTB, MOHUMAas cMbIci okasarens [1/1K; chopmupoBanHOCTH
YMEHUM: OCYIIECTBISATh LIeJICHANIPABICHHBIA MOUCK XUMUYECKONW WH(MOpMAIMU B
pa3NUYHBIX HMCTOYHMKAX (Hay4yHas W ydyeOHO-HAy4yHas JuTepaTypa, CpelCTBa
MaccoBoil wuHbpopmanuu, WHTepHET U JApyrue), KPUTUUYECKU aHATU3UPOBATH
XUMHYECKYI0 HH(POPMAIHIO, TepepadaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUHU C
MOCTaBJICHHOW y4eOHOI 3a1auei.
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ITIOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KoJsnyecTBo 4yacoB
Ne ni/m

Tema ypoka Bcero

1 [TpenMeT 1 3HAUEHHE OPTaHUYECKON XUMUH, PEACTABIEHINE 0 MHOT00Opa3uK OpraHMUYeCKUX 1
COEMHEHU I

5 DNEKTPOHHOE CTpOEHHE aToMa yriepoia (OCHOBHOE M BO30OYKAEHHOE COCTOsHUA). BanmeHTHBIE 1
BO3MO>HOCTH aToMa yriiepoaa

3 XuMHYecKasi CBSI3b B OPraHUYECKUX COeIMHEHUsX. MexaHu3mMbl 00pa3oBaHMs KOBAJIIEHTHOW CBS3H, 1
CrocoObI pa3phiBa CBs3EH

4 Teopus cTpoeHust opraHuveckux coenquuenud A. M. bytieposa 1

5 Buasl m3oMepuu: CTpyKTypHasi, NPOCTPAHCTBEHHas. OJEKTPOHHBIE JPQPEKThI B MOJIEKYJax 1
OPraHUYECKUX COCTUHEHUN




[IpencraBnenue o kinaccudukanuu u cucremarndeckas Homerknarypa (IUPAC) oprannyeckux

6 BEIIIECTB

7 Knaccudukanus peakiuii B OpraHn4ecKoil XUMHUH

8 Cucremaru3zanus u 0000IIeHUE 3HAHUH 110 TeMe

9 AJIKaHBI: TOMOJIOTUYECKHU Psill, 001mast popmyiia, HOMEHKIATYpa U H30MEpPHUs, JIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI

10 dusnyuecKkue 1 XMMUYECKHE CBOWCTBA aJIKaHOB

11 Haxoxnenue ankanos B npupoje. CrnocoObl MONTy4eHHs U IPUMEHEHUE aJIKaHOB

12 Huknoankansl: o0mas Gopmyiia, HOMEHKIIATypa U U30MEPHsI, 0COOCHHOCTH CTPOCHHS U
XUMHYECKHX CBOUCTB, CIIOCOOBI MOTyYEHHsI U IPUMEHEHNE

13 Pemienune pacuéTHbIX 3aa4 Ha ONpeIeeHnEe MOJIEKYIIpHON (OPMYIIbl OPraHMYECKOro BEIIecTBa
110 MaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB, BXOASIIMNX B €ro coctaB. CucreMaTu3anus u
0000111eH1E 3HAHUH 110 TeMe

14 AJNKeHbI: TOMOJIOTHYECKUH pafl, o0mIast popMyia, HOMEHKIIATYpa, 3JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTpoeHUE MoJIeKyJl. CTPYKTYpHAs U LIUC-TPAHC-U30MEPUsl aTKEHOB

15 @u3NYECKNe U XMMUYECKUE CBOMCTBA ankeHOB. [IpaBriio MapkoBHHKOBA

16 CriocoObl mosTyuyeHus 1 IPUMEHEHNE alTKEHOB

17 IIpakTuyeckas padora Ne 1 mo teme "[lonmydenue sTuiIeHa U U3y4EHHE €ro CBOHCTB"

18 Pemrenune pacu€THBIX 33724 Ha OTIPEICIICHNE MOJIEKYIISIPHON (hOPMYITBI OPTaHIMYECKOTO BEIIECTBA




AJ'IKa,I[I/ICHBIZ COHpH}KéHHBIC, HN30JIUPOBAHHBIC, KYMYJIHUPOBAHHBIC. OcobenHoctu QJICKTPOHHOI'O

19
CTpOCHHS

20 XUMHYECKHE CBOMCTBA CONPSKEHHBIX JUECHOB

21 CriocoObl TTOTy4eHHUS ¥ IPUMEHEHUE ATKATUECHOB

99 AJKUHBI: TOMOJOTHYECKHH psil, 001mas popmyiia, HOMEHKIIATypa, JJIEKTPOHHOE
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI, PU3NIECKHE CBOHCTBA

23 XUMUYeCKHe CBOMCTBA AJIKUHOB

24 KauecTBeHHBIE peakIiy Ha TPOHHYIO CBSI3b

25 CriocoObl 1oJTyyeHHsl U IPUMEHEHHUE aJIKHHOB

26 Pemenue 3ana4: pacy€Tsl MO ypaBHEHUIO XMMHUECKON peakinu

27 CucremaTtu3zanus 1 000011IeHNEe 3HaHUH TI0 TEME

28 ApeHBbl: TOMOJIOTHYECKUH psif, o01as popMmysa, HOMEHKIATypa. DIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI OEH30J1a U TOJIyoa, UX (PU3NYEeCKHe CBOMCTBA

29 XUMHUYECKUE CBOICTBA apEHOB: PEAKIINU 3aMEILeHUS

30 XUMHUECKUE CBOMCTBA apEHOB: PEAKIMH MPUCOCTUHEHNSI, OKUCIICHHE TOMOJIOTOB OeH3071a

31 Oc00EHHOCTH XUMHUYECKUX CBOMCTB CTHUPOJIA

32 Pemienue pacu€THbIX 3a7ja4 Ha ONpeieeHne MOJIEKYIApHON (POpMYIIbI OPraHMUECKOro BEIIeCTBA

33 CriocoObI oTy4eHHst 1 IPUMEHEHUE apEHOB

34 I'eneTnueckas CBsI3b MEXKAY pa3IMYHBIMU KJIaCCaMH YIJIEBOAOPOI0B




35

Pacuérbl mo ypaBHEHUSAM XUMHUYECKUX peakuuid. Cuctemarusanus 1 000011eHre 3HaHUi 110 TeMe

36 [Tpupoansiii ra3. [lonytHble HETAHBIE Ta3bI

37 KaMeHHBI# yTrosib U MPOIYKTHI €ro nepepadoTKu

38 Hed1s 1 cniocoOsl e€ nepepadotku. [IpumeHenne npoykToB nepepadboTku HedTr

39 I'eneTnueckas CBsI3b MEXKAY Pa3IMYHBIMU KJIACCAMH YIIIEBOJAOPOIOB

40 ["anoreHOnpOU3BOIHBIE YTICBOJOPOIOB: MIEKTPOHHOE CTPOCHHUE; PEAKIH 3aMEIICHUS TaloreHa

41 JlelicTBue menoyeil Ha TaJIOreHIIPOU3BOAHBIE. B3auMoaencTBue qUrajioreHajIkaHoB ¢ MarHUEM U
IIUHKOM

42 CucremaTtu3zanus 1 0000IIeHHe 3HAHU TI0 pa3zeny "YriaeBoaopoas”

43 KonTponbnas pabota o Teme "YraeBomopoas"

44 [IpenensHbBIE OJHOATOMHBIE CIIUPTHI: TOMOJIOTUYECKHA PsiJl, 00mas popmyiia, CTpOSHHE MOJIEKYT,
M30MepHs, HOMEHKIIATypa, Kiiaccudukanus, pu3ndeckue CBONCTBa

45 XUMHUYECKUE CBOMCTBA PEJCITBHBIX OJHOATOMHBIX CIIUPTOB

46 CriocoObl MosTydeHus: ¥ IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB

47 [IpocTeie a¢upbl: HOMEHKIATypa U U30MEPHsi, 0COOCHHOCTH (PU3MUECKUX U XUMUYECKUX CBONCTB

48 MHOroaToMHBbIE€ CIIUPTHI: ITUICHTITUKONb U TIUIEPUH, UX (PU3HUECKHUe U XUMUYECKUE CBOWCTBA

49 CriocoObl MoTyueHus: ¥ PUMEHEHUE MHOTOATOMHBIX CITUPTOB

50 ®deHoJI: CTpOEHUE MOJIEKYIIBI, (PU3NYEeCKHe CBOWCTBA. TOKCUYHOCTH (peHoa

51 XuMuyeckue cBoiicTBa (heHoa




52

CriocoOsI MoTydeHus U IpUMeHeHue GeHomna

53 [IpakTuueckas padora Ne 2. Pemenue skcriepuMeHTaIbHBIX 337a4 110 TeMme "CriupThl 1 heHob"

54 Cuctemartu3zanus 1 0000IIeHNe 3HAHUH 110 TeMe

55 AJBIEru/Ibl U KETOHBL: DJICKTPOHHOE CTPOSHHE KapOOHUIIBHOM TPYIIIBI; TOMOJIOTUYECKHE PSIJIBL,
obmiast popmyna, U30MepHUs 1 HOMEHKIIATypa

56 AnbJeru/ipl ¥ KETOHbI: (PU3MUECKUE CBOMCTBA; PEaKLUU MPUCOEAUHEHUS

57 Peakiiuy okucieHus: 1 KayeCTBEHHbIE PEaKIUH ajbJIeIHI0B U KETOHOB

58 CrniocoObl 1osTy4eHHs allbJIeTU0B U KETOHOB

59 OHOOCHOBHBIE TIpEeNIbHBIE KAPOOHOBBIE KUCIIOTHI, 0COOCHHOCTH CTPOSHHSI UX MOJICKYJT

60 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX (PH3MUECKUE CBOICTBA

61 XUMHUECKUE CBOMCTBA PEACTBHBIX OJTHOOCHOBHBIX KaPOOHOBBIX KHCIIOT

62 Oco6eHHOCTH CBOMCTB MypaBbUHON KUCIOTH. MHOr00Opa3ue KapOOHOBBIX KUCIOT

63 Oco0eHHOCTH CBOMCTB: HEMPEAETbHBIX U ApOMATUUYECKUX KapOOHOBBIX, AUKAPOOHOBBIX,
THIIPOKCUKAapOOHOBBIX KHCIOT. [IpencTaBureny BEICIINX KapOOHOBBIX KHCIOT

64 [ToHsiTHE O MPOU3BOAHBIX KAPOOHOBBIX KUCIOT

65 Crioco0bl MosTyueHus: ¥ IpUMeHeHUe KapOOHOBBIX KHCIIOT

66 CrnosHble 3(Upbl: TOMOJIOTUYECKUH psJl, 001Ias Gopmyna, n3oMepus 1 HOMEHKJIaTypa

67 duznyeckue 1 XMMHUYECKHe CBOMCTBA 3(pupoB




Pemenne pacu€THbIX 3aa4: 110 YPAaBHEHUIO XUMUYECKON PEAKLIUU, HA ONPEACICHUE

68 MOJIEKYJISIPHOM (hOPMYJITBI OPraHUYECKOTO BELIECTBA

69 [IpakTrueckas padota Ne 3. Pemenue sxkcriepuMeHTaIbHBIX 33714 1o TeMe "KapOoHoBbIe
KuCIOThI. CioxHbIe 3pupbr"

70 Kupsr: ctpoenue, Gpu3ndeckue 1 XUMHIECKUE CBOMCTBA (THIPOIIU3)

71 Oco0eHHOCTH CBOMCTB KUPOB, COJIEPKAINX OCTATKH HEMPeeIbHBIX JKUPHBIX KUCIOT. JKuphl B
pUpoIe

7 Mpbiia Kak COJM BBICHIMX KapOOHOBBIX KHUCIIOT, MX Motolee aerictBue. [IoHsATHEe 0 CHHTeTHYeCKIX
Moromux cpeactBax (CMC)

73 I'enernyeckas cBS3b YII€BOJOPOAOB U KUCIOPOJICOIEP/KALINX OPraHUUECKUX BEIIECTB

74 Pacuérel 0 ypaBHEHUSAM XUMUYECKHUX PEAKLIUN

75 Cucremaru3zanusi 1 0000IICHUE 3HAHUM 110 TEME

76 OO01as XxapakTepyCcTHUKa YTIIE€BOI0B U Kiaccu(UKaIus yrieBoaoB (MOHO-, TU- U MOJIMCaXapuibl)

77 Mounocaxapupl: (pu3HYECKHe CBOMCTBA U HAX0XK/IEHUE B IPUPOJIE

78 [IpumeHeHue TI0K03bl, €€ 3HaU€HUE B )KU3HEAEATEILHOCTH OpraHu3Ma

79 Jlucaxapubl: caxaposa, MallbTo3a U JJakTo3a. HaxoxxaeHue B mpupojie u MpuMEeHEeHNe
JUCaxapuioB

80 [Tonucaxapuapl: CTpOEHHE MaKpOMOJIEKYJI, GU3HUECKHE U XUMUYECKUE CBOMCTBA, MPUMEHEHUE

81 [TonsiTre 06 NCKYCCTBEHHBIX BOJOKHAX




Pemenue PAaCUYCTHBIX 3a4a4 Ha OIIPCACICHUC NOJIU BbIXOJda IMPOAYKTA PCAKIIUN OT TCOPCTUICCKHU

82
BO3MOYKHOT'O

83 CucremaTu3aius 1 0000IICHHE 3HAHUIN TI0 pa3eny

84 KonTponbHas pabota o Teme "Kuciaopocoaepskamiiue opraHn4eckiue coeIMHeHns "

85 AMuUHBI: KinaccuuKalys, CTpoeHHE MOJIEKYJI, 001as Gopmya, u3oMepus, HOMEHKIATypa U
¢dusnueckue cBoiicTBa

86 XHWMHYECKUE CBOMCTBA aTM(paTHICCKUX aMUHOB

87 AHWINH: CTPOCHUE aHUIIMHA, 0OCOOEHHOCTH XUMHUYECKUX CBOMCTB aHUIIMHA

88 CriocoOsl MmostydeHus U NpUuMeHeHue anndaTnyecKux aMuHOB

89 AMUHOKHUCIIOTBI: HOMEHKJIATypa U u3oMepus, puzndeckue cBoiictsa. OTAenbHbIC MTPEICTaBUTEIN
0-aMUHOKHUCJIOT

90 XUMUYECKUE CBOWCTBA aMUHOKHCIIOT, UX OMOJIOTHIECKOE 3HAUYCHUE aMHHOKHCIOT. CHHTE3 U
THJIPOJTU3 TICTITHIOB

91 Benku kak mpupoHBIC TOTUMEPHI; CTPYKTYPBI OSJIKOB

92 XuMHYecKue cBOMCTBa OEKOB

93 A30Tcozeprkare reTepouKINnIecKue coenHeHns. HykiieMHOBbIE KUCIIOTHI: COCTaB, CTPOCHUE H
Ouosoruyeckas poib

94 [IpakTuueckas pabota Ne 4. PemeHne skciepuMeHTAIBHBIX 33724 M0 TeMe "A30TcoaepKalue
OpraHu4ecKue coeanHeHus"

95 [IpakTnueckast pabora Ne 5. PemieHue skcriepMMEHTaNbHBIX 3ajad 1no TeMe '"Pacmo3HaBaHue

OpTraHUYECKUX COCTMHCHHM"




96 KonTponbHas pabota mo Teme "A30TcoepKamine opraHndeckue coeTuHeHus" 1
97 OCHOBHBIE TIOHATHS XMMHH BBICOKOMOJICKYJISIPHBIX COSTMHEHUH M METO/IbI X CHHTE3a — 1
MOJTUMEPHU3ALHS U TIOJTMKOHICHCAIHS
98 [Tnactmaccel. YTunm3anus u nepepadoTKa IiIacThKa 1
99 DnacToMephl: HATypaJIbHBIN CHHTETHYECKUE KayayKu. Pe3nna 1
100 BostokHa: HaTypanbHbIe, HCKYCCTBEHHBIC, CHHTETHYEeCKHE. [loarMeps! criennaibHOro Ha3HAuYeHHS 1
101 [IpakTuueckas padota Ne 6. Perenue sxkcriepuMeHTalIbHBIX 33/1a4 1o TeMe ""Pacrio3naBanune 1
I1acTMacc ¥ BOJIOKOH"
102 O06o0mieHne 1 cucTeMaTU3aIys H3y4eHHOT0 MaTepraa 1o TeMe "BbIcCOKOMOIeKyIspHbIe 1
coequHeHus"
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102
11 KJIACC
KosmnuecTBo yacos
Ne n/m
Tema ypoka Bcero
1 Atom. CocTaB aTOMHBIX sifiep. XUMUUECKHi 31eMeHT. M30Tomnbt 1
2 CTpoeHue AIIeKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE UHCIA 1
3 Knaccudukanus XuMU4eCKuX 3JI€MEHTOB (s-, pP-, d-, f-aeMenThI) 1




Pacnpenenenue 351eKTpOHOB 11O ATOMHBIM OpOUTAIISIM

5 OJEeKTPOHHbIE KOH(PUTypallMi aTOMOB 3JIEMEHTOB B OCHOBHOM U BO30YKJIEHHOM COCTOSTHUM

6 OJeKTPOHHBIE KOHPUTypallMi HOHOB. DJIEKTPOOTPULIATEIBHOCTD

7 [Iepuoanueckuit 3axoH u [lepuoanueckas cuctema XuMudeckux 351eMeHToB /1. 1. Menneneesa,
CBSI3b C COBPEMEHHOM TEOPUEHN CTPOEHHUS aTOMOB

8 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMHU IPOCTHIX U
CJIO’KHBIX BEILECTB I10 FPyIIaM U epuoaam

9 Cucremaru3zanus 1 00001IeHUE 3HAHUH 110 TeMe

10 Buasl xumMndeckoit cBsi3u. MexaHu3mbl 00pa30BaHus KOBaJEHTHOM cBsi3u. BogopoaHas cBs3b.
MexMoeKysipHble B3aMMOIEHCTBHS

11 BaneHnTHOCTB 1 BaJIEHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX
TEOMETPUUYECKUM CTPOEHUEM

12 [IpencraBieHnst 0 KOMIUIEKCHBIX COEIMHEHUSX: COCTaB M HOMEHKJIATypa

13 BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOECHHUS. THUIIBI KPUCTAIUIMYECKHUX PELIETOK U
CBOICTBa BEILLIECTB

14 ITonsiTre o nucnepcHbIX cuctemax. IIpeacraBienne o KOJUIOMAHBIX pacTBOpax

15 VcTuHHBIE PacTBOPHI: HACHIIICHHBIE U HEHACBIILIEHHBIE, PACTBOPUMOCTh. Kprcramioruaparsl

16 Crioco0OsI BeIpaXXeHHST KOHIIEHTPAIIUH PACTBOPOB

17 Pemenue 3amau ¢ ncnosib30BaHUEM MOHATHH "MaccoBas 10J1s1 paCTBOPEHHOTO BelllecTBa ',

"MoJIsIpHAst KOHIIeHTparus"




18

Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB

19 Cuctemartu3zanus 1 0000IIeHNe 3HAHUH 110 TeMe
Kontponbnas padota mo temam "Ctpoenue aroma. [lepuoanueckuii 3akon u [lepuonnueckas

20 cucrema xummuaecknx snemeHToB [1. 1. Menaeneesa', "Ctpoenue BemectBa. MHoroodpasue
BelIeCcTB"
Knaccugukanus XuMHUeCKUX peakuii B HEOPraHMYECKON M OpraHUYeCKON XUMHUH. 3aKOH

21 COXPAHEHHUS MacChl BELIECTB; 3aKOH COXPAaHEHUS U NPEBPAILEHUs] JHEPTUH [TPH XUMUYECKUX
peakuusax

22 TemoBbie 3G GEKTh XUMUYECKUX peakiuid. TepMoXxuMudeckne ypaBHEHUs

23 Brruncnenus no ypaBHEHUSIM XUMHUYECKUX PEAKIUNA U TEPMOXUMUYECKUM YPaBHEHUSIM

24 CKOpoCTh XMMHUYECKOH peakinu, €€ 3aBUCUMOCTD OT pa3inyHbIX (hakTopoB. Katanus u
KaTaJan3aTophl

25 ['oMoreHHbIe U reTeporeHHbIE PEAKIUN

26 ITpakTryeckas padora Ne 1 mo teme "BnusiHue pazinyHbIX (PaKTOPOB Ha CKOPOCTh XUMHUUECKOM
peakuun"

27 OOpaTumble U HEOOpAaTUMBbIE peaklui. XUMHUECKOE paBHOBECHE

28 [IpakTuueckas padota Ne 2 o reme "BnusiHue pa3ianuHbIX (JaKTOPOB Ha MOJIOKEHUE
XUMHUYECKOTo paBHOBecus"

29 OnexrponauTuyeckas aucconuanus. CHUIbHbIE U c1a0ble JeKTPoInThl. CTeneHb AUCCOLUaIN

30 Nonnoe npoussenenue Boasl. Cpena BoAHbIX pacTBOpoB. Bogoponasslil mokasarens (pH)
pacTBopa

31 IM'maponus coneit. Peakuuu, mpoTekaroye B pacTBOpax 3JIEKTPOJIUTOB




32

[Tpaktuyeckas padora Ne 3 mo Teme "XuUMUYECKHE PEaKLIMU B paCTBOPAX JIEKTPOIUTOB"

33 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIMY. BaskHelIIMe OKUCIUTEIN U BOCCTAHOBUTENH

34 MeTo/ 37IeKTPOHHOTO (3JIEKTOHHO-MOHHOTO0) OaiaHca

35 DEeKTPOIN3 PACTBOPOB U PACILIABOB BEILIECTB

36 Pemenue 3amay pa3aMvHBIX THIIOB

37 Pemenue 3a1a4 pa3nu4HbIX TUIIOB

38 Cucremaru3zanus 1 0000IIeHNe 3HaHUH 110 TeMe "XUMHUECKUe peakun”

39 KonTponpHas padbota mo Teme "Xumudeckue peakiuu'

40 ITonoxenne HeMerauios B Ileprnoanyeckoi cucreme xumudeckux 3j1eMeHToB [1. 1. Menneneena
1 0COOEHHOCTH CTPOEHHUS UX aTOMOB. PU3NYECKUE CBONCTBA HEMETAIIOB

41 Amnotponusi HEMETaUIOB (Ha MpUMepe KUCIOpoa, cepbl, pocdopa u yriepoia)

42 Bogopoa: nonmyuenue, pusndeckue U XuMHueckue cBoicTBa. ['uapuibt

43 ["anmorensl: HaxoXEHKUE B IPUPOJE, CIOCOOBI OTYUEeHUs, PU3NUECKHEe U XMMHUECKHUE CBOIICTBA

44 I"anmorenoBoopoabl. BaxkHelme KUCIOPOACOAEpKAINE COETUHEHNS TaJIOT€HOB

45 JlabopatopHble 1 IPOMBIIIIIEHHBIE CIOCOOBI MOTY4YeHHs rajioreHoB. [[puMeHeHne raaroreHoB U ux
COEMHEHMI

46 [TpakTrueckas padota Ne 4. Perenue sxcrepuMeHTaIbHBIX 3a/1a4 1o Teme "I amorensr"

47 Kucnopon: mabopaTopHbie ¥ MPOMBIIIIEHHBIE CTIOCOOBI MOTY4YeHUs, GU3NIECKHUE U XUMUIECKUE

cBoiicTBa. O30H. [IpuMeHenue Kkucnopoaa u 030Ha




48

Oxkcubl ¥ IEPOKCHUIBI

49 Pemenue 3amay pa3aMvHBIX THIIOB

50 Cepa: Hax0XXJEHHUE B IIPUPOJIE, CIIOCOOBI MOTydeHUs, (pru3nUecKre 1 XUMUYECKHE CBOMCTBA

51 CepoBoaopo, cyabhuabl

52 Kucnopoaconepsxamue coeaunenus cepbl. OCOOEHHOCTH CBOMCTB CEpHON KUCIIOTHI

53 [IpakTuueckas padbora Ne 5. Pemenue akcnepuMeHTanbHbIX 3a1a4 110 TeMe "Cepa u eé
coequHeHus"

54 A30T: Hax0XKJIeHHE B IPUPOJE, CIIOCOOBI MOITy4EHUs, (PU3HUECcKre U XUMUYECKUE CBOMCTBA.
AMMUaK, HUTPUbI

55 Kucnopoaconepxamue coeaunenus azora. OCOOEHHOCTH CBOMCTB a30THOM KHUCIIOTHI

56 [IpumeHeHHe a30Ta ¥ €ro CoeAMHEHU. A30THbIE y100peHus
docdop: HaxXOkKAEHUE B IPUPOJIE, COCOOBI MOTyYeHU, GPU3NUECKHE U XUMUYECKHE CBOMCTRA.

57
®ochunet u pochun

58 Oxcunsl hocdopa, pochopcoaepxarue kucaotbl. Comnu pochopHON KUCTOTHI

59 IIpumenenue ocdopa u ero coennnenuit. ocopHeie ynodpenus

60 [IpakTuueckas pabora Ne 6. Pemenue skcnepuMeHTaNbHbIX 3aa4 1o TeMe "A30T u pocop 1 ux
COEIMHEHUS "

61 VYrinepos: HaxoXkJIeHUE B IPUPOJE, aJUIOTPOIHbIE MO pUKAMK; (PU3NUECKHE U XUMUYECKHE
CBOMCTBA, IPUMEHEHNE

62 Oxcun yriepona(Il), okcun yraepona(IV), yronbHas KucioTa u e€ cou




63

Pemenue 3aa4 pa3jInuYHbIX TUIIOB

64 KpeMuuii: Haxox/IeHHE B IPUPO/IE, CIIOCOOBI MOTyUeHUsI, PU3HMUECKUE U XUMUIECKIE CBOHCTBA

65 Oxcun kpemaus(IV), kpeMHHEBast KUCIIOTA, CHITUKATHI

66 [Ipumenenue kpeMHus u ero coenuHeHuil. CTEKI0, €ro Noay4eHue, BUbl CTEKIIA

67 Pemenue 3anay pa3nuyHbIX TUIIOB

68 Cucremaru3zanus u o0o0menue 3Hanui o reme "Hemeramisr"

69 KonTponbras padbora mo teme "Hemeramibr"

70 AHanus pe3ynbTaToB KOHTPOJIbHON padOThl, KOPPEKLUS OMINOOK

71 [Tonoxxenne metayioB B [lepuogudeckoii CHCTEME XUMUIECKHIX JIeMeHTOB. OCOOCHHOCTH
CTPOEHHMS JIEKTPOHHBIX 000JI0UYEK aTOMOB METAJLJIOB

72 Oo6mue ¢pusnyeckue cBoiicTBa MeTasioB. [[puMeHeHrne MeTamioB B OBITY U TEXHUKE

73 CmutaBbl MetaiioB. Koppo3sust metanios

74 Pemenne 3a1a4 pa3nuyHbIX TUIIOB

75 DNEeKTPOXUMHUECKUN Psiji HalpspKeHUH MeTaiioB. O01ye crnocoObl MOayYeHUs] METAJIOB
OOm1as xapakrepucTrka MeTayuioB [A-rpymnmel [leproandeckoit cucTeMbl XUMHUECKUX

76 aneMeHTOB. Hatpuii u kanuii: monyuenue, Gpuandeckue 1 XMMUYECKHe CBOWCTBA, TPUMEHEHHE
MIPOCTHIX BEIIECTB M UX COETMHEHUN
O6mas xapakrepucTtrika MetayioB [IA-rpynnsl [lepuoandeckoil cucTeMbl XUMUYECKHX

77 3JIEMEHTOB. MarHuii ¥ KaJbIyii: mosyyeHue, Gu3nueckue 1 XMMUYecKre CBOMCTBA, IPUMEHEHHE

IPOCTHIX BCIICCTB U UX COE€IUHEHUI




78

JXKeEctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs

79 ANOMMHUI: TIOTy4eHue, (PU3nYecKre U XUMHUYECKUe CBOMCTBA, IPUMEHEHNE

80 AMmdorepHbIe CBOMCTBA OKCHUA U THIPOKCHIA AIFOMUHUS, THIPOKCOKOMIUIEKCHI aIFOMUHUS, UX
IIPUMEHEHHE

81 Pemenue 3amay pa3aMvHBIX THIIOB

82 [IpaxTuueckas padbora Ne 7. Pemienue skcnepuMeHTaNbHbIX 33a4 110 TeMe "MeTaibl [1aBHbIX
noarpynn”

83 OOw1ast xapakTepucTHKa MeTaJlI0B 0004HbIX noarpymnn (b-rpynm) Ileproauueckoii cucreMsl
XUMHYECKHUX 3JIEMEHTOB

84 Pu3nyecKue U XMMHUYECKHE CBOMCTBA XpOMa U €r0 COCIMHEHHM, UX IPUMEHEHUE

85 Baxneiimne coequnenus Maprasna. [IlepManranar kanus, ero OKMCIUTEIbHbIE CBOMCTBA

86 dusnyeckue 1 XMMUYECKHE CBOMCTBA JKeJe3a U ero coenHeHuil. [lonydenue nu npuMeHeHne
CIUIaBOB KeJle3a

87 OuU3NYECKUE U XUMUYECKUE CBOMCTBA MEJIU U €€ COCIMHEHUI, NX TPUMEHEHNE

38 ®u3nyecKue 1 XUMHUYECKHE CBOMCTBA [IUHKA U €0 COEANHEHUM, UX IPUMEHEHNE.
I'iipoKCOKOMITIEKCHI IUHKA

89 [IpakTuueckas padorta Ne 8. Pemenue skcnepuMeHTaNbHBIX 3a71a4 10 TeMe "MeTaibl TOO0YHbIX
noarpynm”

90 Pemenue 3ana4 pa3nu4HbIX TUIIOB

91 O06o0u1IeHre 1 cucTeMaTH3aIus U3y4eHHOro MaTepuana rno reme "Mertaisr"

92 KonrtponsHas padorta no reme "Metasibt"




93 AHanu3 pe3yabTaToB KOHTPOIBHON PabOTHI, KOPPEKITUS OITHOOK 1
94 Poine xuMum B oOecrieueHHH yCTOWYMBOTO Pa3BUTHUs YeioBeuecTBa. [IoHsITHE O HAYYHBIX METOIaX 1
WCCIICIOBAHHMSI BEIIICCTB
95 Hayunbie HpI/IHI_[I/Il'IUBI OpraHU3aIi XMMUYECKOTO MPOU3BO/ICTBA. [[pOMBIIIIIEHHBIE CIIOCOOBI 1
MOJTYYEHUSI BaKHEHUIIINX BEIIECTB
96 XUMHUYECKOE 3arpsi3HEHUE OKPYKAOIIEH CPE/Ibl U €r0 TOCIISICTBUS 1
97 Xumust 1 37J0pOBbe YeoBeKa. JIekapCTBEHHBIE CPElICTBA 1
98 Xumus muiy. Pons xumun B 00ecrieueHny NUIEeBOr 0€30I1aCHOCTH 1
99 Kocmernueckue u mapdroMepHbie cpeacTBa. beiToBas Xumus 1
100 XuMUs B CTPOUTENbCTBE. BaxkHeline cTpouTenbHbIe U KOHCTPYKIITMOHHBIE MaTEPHAIIBI 1
101 Xumus B celIbCKOM Xo3siiicTBe. OpraHndeckre 1 MUHepaibHble y100peHus 1
102 CucremaTu3aius 1 0000IIeHNEe 3HAHUHN TI0 TEME 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

. Xumws, 10 xnace/ Epemun B.B., Ky3smenko H.E., Tepennn B.U.,
Hpo3noB A.A., Jlyaun B.B.; nox penakuueit Jiyauna B.B., O6mectBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCTHIO « IPODA»; AKIIMOHEPHOE 00IIECTBO

«HBI{&TGHBCTBO

«HpOCBGIHeHI/IC»

. Xumus, 11 knace/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A.,
Jlynun B.B.; noxa penakiueii Jlyauna B.B., O611ecTBO ¢ orpaHMue€HHOM
OTBETCTBEHHOCTHIO «/[PODAY»; AKInoHepHOE 00IIECTBO

«3narensctBO «lIpocBemienne»



