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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpaMma mo XMMHHM Ha YPOBHE CpeAHEro ooumiero oOpa3zoBaHus pa3zpaboTaHa Ha
ocaoBe @enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «0O06 obOpa3oBanuu B Poccuiickoit
@enepanumn», TpeOOBaHMI K pe3yabTaTaM OCBOEHHs QelepantbHON 00pa3oBaTENbHON IMPOrPaMMbI
cpennero o6mero o6pazoBanus(P@OIl COO), mpencraBieHHbix B DenepaabHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctangaptre COO, ¢ yuérom Konuenmum mnpenojgaBaHus yY4eOHOTO TpeaMeTa
«Xumusi» B 00paszoBaTelbHBIX opraHu3aimsax Poccuiickoin denepaiuu, peaqn3yronIMX OCHOBHBIC
oOpa3oBaTelbHBIE TPOTPAaMMBbl, M OCHOBHBIX TMOJIOKEHUH «CTpaTreruu pa3BUTHS BOCIHUTAHUS B
Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopspkenue IlpaBurenscta PO ot 29.05.
2015 Ne 996 - p.).

XuMUS Ha ypOBHE YIIIyOJIEHHOTO M3YYEHUS 3aHMMAET BAYKHOE MECTO B CHCTEME €CTECTBEHHO-
HayyHoro obOpaszoBanus yuamuxcsi 10—11 knaccos. M3yueHue npenmera, peannsyeMoe B YCIOBHSX
T depeHInpOBaHHOTO, MPO(UIBHOIO 00yUeHHUs, MPU3BAHO 00ECNeYnTh OOIIe00pa30BaTEIbHYIO U
OOMIEKYJIBTYPHYIO TIOJITOTOBKY BBIITYCKHUKOB MIKOJBI, HEOOXOAUMYIO UIS aJalTalud UX K OBICTPO
MEHSIOIMUMCST YCIIOBHSIM JKU3HU B COIIMYME, a TaKXKe ISl MPOJOJDKEHHUsST OOYYEHHUsI B OpraHU3aIHIX
po(heccHOHATFHOTO 00pa30BaHUs, B KOTOPBIX XUMHUS SIBIISIETCS OJTHOM U3 IPUOPUTETHBIX TUCIIUILIHH.

B nporpamMe mO XuUMHH Ha3HaueHHE TpeaAMeTa «XHUMHUS» TOJIY4aeT TMOJpOOHYIO
WHTEPIPETALMI0O B COOTBETCTBUM ¢ OCHOBomoJjararomumu noioxenusmu @DIoC COO o
B3aMMOOOYCIIOBJIEHHOCTH IIeJied, COJep)KaHUs, pe3ylbTaToB OOy4deHHs U TpeOOBaHHH K YPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBUAETENBCTBOM TOMY  SBIISIIOTCS  CIIEIYIONIUE  BBHITIOTHSIEMBIC
pOTrpamMMoii 0 XUMHH (PyHKIIHU:

e uH(MOPMAIIMOHHO-METOINYECKAsl, peanu3alus KOTOpOH  oOecreunBaeT  IMOJy9YeHHE
MIPEJCTAaBICHHS O LEJISIX, COIePKaHMM, O0IIel cTpareru 00y4eH s, BOCIIMTAHUS U PAa3BUTHUS
oOyyaromuxcs CpeJcTBaMu IpeaMeTa, H3y4aeMoro B paMKax KOHKPETHOTO Mpoduiis;

e OpPraHM3allMOHHO-IUIAHUPYIOIIAsA, KOTOpas NpedyCMaTpUBAaeT OIpeJesieHHe: MPUHIMIIOB
CTPYKTYpUPOBaHUS M  IOCJIENOBATENbHOCTH  M3y4deHUs  yd4eOHOro  MaTepuana,
KOJIMYECTBEHHBIX M KAueCTBEHHBIX €ro XapaKTepPUCTHK; IOJIXOA0B K (HOPMUPOBAHMIO
CoJepXkKaTelbHONM OCHOBBI ~KOHTPOJSI W OLEHKM OOpa30BaTENIbHBIX  JOCTHXKEHUH
oOyyaromuxcs B paMKax HTOrOBOM arrectauuud B (QOpME €JUHOTO TIOCYAAPCTBEHHOTO
9K3aMeHa 110 XUMHH.

IIporpamma [yt yriryOJIEHHOTO U3Y4EHHS] XUMHHU:

e YCTaHABJIMBAET MHBAPHMAHTHOE HNPEIMETHOE COJEp)KaHue, 00s3aTeNbHOE A M3Y4YEHUs B
paMKax OTAEIbHBIX IpoQuIIeH, IpeaycMaTpUBAET paclpeeieHue U CTPYKTypUPOBAaHUE €ro
10 KJIacCaM, OCHOBHBIM COJIepKaTeIbHbIM JIMHUAM/pa3/ienaM Kypca;

e JaéT NpHUMEpPHOE paclpeielieHue y4eOHOI0 BpPEMEHH, PEKOMEHAYEMOIo Ui H3ydeHHs
OTJICNIbHBIX TEM;

e Ipe/ylaraeT HPUMEPHYIO IOCIEA0BAaTEIbHOCTh M3Y4eHHUs y4eOHOro MmaTepuaia ¢ y4éTom
JIOTHKH ITOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBA3EH;

e JaéT METOJMUYECKYI0 MHTEpIpETalMIO LeJIel U 3a/1a4 U3y4eHUs NpeaAMeTa Ha yrilyOoaEHHOM
YPOBHE C Y4ETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHEro oOIero oopa3oBaHus,
coJiepKaTelbHON XapaKTepPUCTHKH IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHHUS OCHOBHOI
oOpa3oBaTeslIbHOM  MpOrpaMMbl  cpeiHero  obmiero  oOpa3oBaHUs  (JIMUYHOCTHBIX,
MeTanpeMeTHbIX, NPEAMETHBIX), a Takke ¢ Yy4ETOM OCHOBHBIX BHJIOB Y4eOHO-
MO03HaBATEIbHBIX AEHCTBHI 00yJaromerocs o OCBOCHUIO COJIEpKaHUs IPeaMETa.

[To Bcem Ha3BaHHBIM MO3ULUAM B MPOrpaMMe MO0 XUMHUHU MPEIYCMOTPEHA NMPEEeMCTBEHHOCTD C

oOy4eHHEeM XMMHHM Ha YpOBHE OCHOBHOro oOIero oopa3oBaHus. 3a MpelesiaMd yCTaHOBJICHHOM
IporpaMMoil MO0 XHMHUHU 00s3aTeNbHOM (MHBAapUAHTHOM) COCTaBISIONIEH COJEpKaHUs Yy4eOHOTO



npeamera «XUMHS» OCTAaETCS BO3MOXKHOCTh BbIOOpa €ro BapHATUBHOM COCTaBIIAIOUICH, KOTOpas
JOJKHA ONPEIENSATHCS B COOTBETCTBUU C HAPABJICHUEM KOHKPETHOTO NMPOoduiist 00ydeHus.

N3yuenne mnpenmera «XuMUS» OPUEHTHPOBAHO IPEUMYILECTBEHHO Ha pacllUpeHHE U
yriayOJIeHne TEOPETUIECKON U IPAKTHYECKOH MOATOTOBKH 00YJarOIIMXCsl, BRIOPABIIMX OMpeAeTIEHHBINA
npo¢mwib oOydeHHs, B TOM YHUCIE C MEPCHEKTHBOW TMOCIEAYIOMIET0 MOJYyYeHUS XUMUYECKOTO
oOpa3oBaHus B OpraHm3anusx mpodeccuoHanbHOr0 o0Opa3oBaHus. Hapsay ¢ 3tuM, B cBere
tpedoBannii ®I'OC COO k mmaHHpyeMbIM pe3ylbTaTaM OCBOSHHs (heaepalbHON 00pa3oBaTeNbHON
IIPOrpaMMbl CpeIHEro 0011ero o0pa3oBaHus U3ydeHHe IpeaMeTa «XUMUsD OPUEHTHPOBAHO TAaKXKe Ha
peleHre 3a1ad BOCIHUTAHUS W COLMAIBHOTO Pa3BUTHs OOydarommuxcsi, Ha (HOPMUPOBAHHE y HUX
OOIIEWHTEIUIEKTYa IbHBIX YMEHHH, YMEHHH palMOHATU3alUH Y4eOHOrO TpyAa H OOOOMIEHHBIX
CIIO0CO0OB JIESATETHLHOCTH, UMEIOIINX MEX TUCIUIUTMHAPHBIA, HAIIPEAMETHBIA XapaKTep.

CocraBnsiomuMu  npeaMeTa  «XHMHUS» Ha YPOBHE YIIIYONEHHOTO M3Y4YECHHUS SBISIFOTCA
yriyonéHueie Kypcebl — «Opranuueckas xumusi» U «OOmass u HeopraHudeckas xumus». [lpu
OTpEJeNIEHUN TMOAXO0/J0B K OTOOPY M CTPYKTYpPHOH OpraHu3aluu COAEpKaHHs STHX KypCOB B
nmporpaMMe 1Mo XUMHH 3a OCHOBY mpuHATH TojoxkeHus ®I'OC COO o paznuuusix 0a30BOTO M
yrayOnE€HHOTO ypOBHEH U3YyUEHUS IPeaMeTa.

OcHoBy conepxanusi KypcoB «Oprannueckass xumusi» u «OOIIas U HEOpPraHUYECKasi XUMHUS)
COCTaBJIIET COBOKYIMHOCTh NPEIMETHBIX 3HAHUM M YMEHMH, OTHOCAUIMXCS K 0a30BOMY YPOBHIO
W3Yy4YeHHUs TpeaMeTa. JTa CHCTeMa 3HAaHUU MOJydaeT ONpelesI€HHOE TEOPETUYECKOE OTOJHEHHE,
MO3BOJIAIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJBIINNA OO0BEM (PAKTOIOTHYECKOTO MaTepHaa.
Tak, Ha yrayOn€HHOM YpOBHE H3y4deHHs] NpeaMeTa oOecreyeHa BO3MOXKHOCTb 3HAUUTENBHOTO
yBeNnMueHUs: o0bEMa 3HAHMM O XMMHUYECKHX DJIEMEHTaX M CBOMCTBaX MX COEIUHEHHI Ha OCHOBE
paciiupeHus: W yrIyOJieHusl NpPEICTaBICHUH O CTPOECHMHU BEIIECTBA, XUMUYECKOM CBS3U U
3aKOHOMEPHOCTSIX MPOTEKaHUs PEeaKIHii, pacCCMAaTPUBAEMBIX C TOUKU 3PEHUS XUMHUUECKON KUHETUKU U
TepMoaMHaMHUKU. M3ydyeHue nepuoauueckoro 3akoHa u llepuoanyeckoil CUCTEMBI XUMHUYECKHX
3JIEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX KBAHTOBOMEXAaHMYECKHUX IMPEACTABICHUSIX O CTPOCHUU
aTomMa. XHMMHYECKasi CBsI3b OOBACHAETCA C TOUKH 3pPEHHUS] SHEPreTHUYECKUX H3MEHEHUH IpH eé
00pa3oBaHUM U pa3pylICHUH, a TAK)KE C TOUKH 3pEHUsI MEXaHU3MOB e€ o0pa3oBanus. M3yueHre TUon
peakuuii AomnosiHseTcs (opMHpOBaHHEM MPEACTAaBICHUI 00 5SIEKTPOXMMHYECKHX IIpoleccax u
AJIEKTPOJIM3E PACIIaBOB M PAacCTBOPOB BellecTB. B Kypce opraHmdeckoil XMMHU MPH PacCMOTPEHUU
PEaKMOHHON CIMOCOOHOCTH COEIUHEHMH YyhemnsieTcsi 0co0oe BHUMaHUE BOMpocaM 00 3JIEKTPOHHBIX
s dekTax, 0 B3aMMHOM BIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PeaKI[uil.

B 10 ke BpeMs B cojaep)kaHMU MpeaMeTa JJisi KJIacCOB XHMHKO-OMOJIOTHMYECKOTro Mpoduis
OoNbIIMK yIENbHBIA Bec OyneT HMMeTh OopraHudeckas XuMus. B 3ToM ciyyae mnpemocTaBisieTcs
BO3MOXHOCTh JUIsl 0oJiee OOCTOSITENILHOTO PACCMOTPEHMS] XUMHYECKON OpraHu3alii KIETKH Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOMST, K MPUMEPY, TAKUE CTPYKTYpPHBIE KOMIIOHEHTHI,
KaK JIMMUIbI, OCNKU, YIJIeBOJbl, HYKIIEHHOBBIE KUCIOTHI M Jpyrue. [Ipu sTom 3HaHHS O cocTaBe U
CBOMCTBaxX NpPEJICTaBUTENCH OCHOBHBIX KIJIACCOB OPraHMYECKHX BELIECTB CIY>KaT OCHOBOM s
W3YYEHHUS CYIIHOCTH MPo1eccoB (POTOCUHTE3, IBIXaHHUS], TUIIEBAPECHHUS.

B nnane ¢opmupoBaHus OCHOB HaydYHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIEHAYYHBIX METOJIOB
MO3HAHMS U OMbITA MPAKTUYECKOIO MPUMEHEHUS! HayYHBIX 3HAHWW M3ydeHUe npeameTra «XuMus» Ha
yriIyOJa€HHOM YpOBHE OCHOBAHO HA MEXKIIPEIMETHBIX CBA3SIX C YUeOHBIMU MpeAMEeTaMH, BXOIAIIUMU B
COCTaB MpeAMETHBIX 0bnacTeil «EcTecTBeHHO-Hay4YHbIE IPEeaMETh», «MaremMaTtuka U UHPOpPMaATHKA
U «PyccKkull A3BIK U JIUTEpATypay.

[Ipu u3yyennn ydeOHOTO MpeameTa « XUMUsS» Ha YriyOn€HHOM YpOBHE Takke, KaKk Ha YpPOBHE
OCHOBHOTO MW cpelnHero oomiero obOpa3zoBaHus (Ha 0a30BOM YypOBHE), 3aJadeil MEepBOCTETICHHOMN
3HaYMMOCTH fBIsieTCS (OPMUPOBAHHME OCHOB HAyKM XHMHMHM Kak OOJIaCTM COBPEMEHHOTO
€CTECTBO3HAHMS, NPAKTHUYECKON JESITEIbHOCTH YEJIOBEKAa M OJHOTO M3 KOMIIOHEHTOB MHPOBOM



KynbTyphl. Pemienue 3Toil 3amauM Ha YrayOJNE€HHOM YpOBHE H3y4YCHHs NpeAMETa IMpEAroJiaraet
peanu3annio TaKuX LENeH, KakK:

(dbopMHpOBaHHE TPEICTABICHUN: O MAaTePUAILHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTAX U
IIO3HABACMOCTHU SIBHGHI/Iﬁ HpI/IpOl[BI, 0 MECTC XMMHU B CUCTEMEC CCTCCTBCHHBIX HayK )41 eé
BeIylIel poyin B 00ECTIEYeHNN YCTOMYHMBOTO Pa3BUTHS YEIOBEUECTBA: B PEIICHUU MPOOIIeM
9KOJIOTHYECKOH, JHEPreTUYECKOW M THUIIEBOW O€30MacHOCTH, B PA3BUTHH MEIUIIUHBI,
CO3JaHUH HOBBIX MaTCpI/IaJIOB, HOBBIX UICTOYHUKOB 3Hepr1/11/1, B OGCCHC‘IGHI/II/I paHHOHaJIBHOFO
MIPUPOIOII0JIL30BaHNUS, B (POPMUPOBAHUM MHUPOBO33PEHUS M OOLIEH KylIbTYphl Y€lIOBEKa, a
TaK)K€ IKOJOTUUECKH 0OOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U MPUPOJIHOM Cpelie;

OCBOCHHE CHUCTEMEI 3HAHMI, JIC)KAIUX B OCHOBE XMMHYECKOM COCTABJIAIOIICH €CTECTBECHHO-
Hay4yHOM KapTUHbl MHUpA: (QYHAAMEHTAJIbHBIX MOHSTHUH, 3aKOHOB U TEOPUH XUMMHH,
COBpeMeHHI)IX HpCIICTaBJIeHI/Iﬁ (0] CTpOGHI/II/I BCIIIECTBA Ha pa3HI)IX ypOBH?IX — aTOMHOM,
I/IOHHO'MOJ'ICKYJ'IflpHOM, H&)IMOJ'ICKYJ'IHpHOM, (0] TepMOI[I/IHaMI/I‘IeCKI/IX U KHUHCTHUUYCCKUX
3aKOHOMepHOCT${X HpOTeKaHI/Ifl XUMHUYCCKUX peaKHHfI, 0 XHUMHWYCCKOM paBHOBeCI/II/I,
paCTBOan 158 I[I/ICHepCHBIX CHUCTEMaAX, 06 06HII/IX HayLIHI)IX HpI/IHHI/IHaX XUMHUYCCKOTO
MIPOU3BO/ICTBA;

(dhopmupoBaHue y 0Oy4JarOIIUXCS OCO3HAHHOTO TMOHMMAaHHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XMMHUYECKUX 3HAHUU I OOBSCHEHUS KIIOYEBBIX MJIeH M MpoOJieM COBPEMEHHON XUMUH,
U1 OOBSICHEHUS U TIPOTHO3UPOBAHMUS SIBJICHUM, UIMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPO/LY;
I‘paMOTHOI‘O peI_HeHI/ISI HpO6J'IeM, CBSI3AHHBIX C XHMI/IGf/i, HpOFHOSI/IpOBaHI/ISI, aHaJIn3a "
OLIECHKM C IIO3UIHMH  JKOJIOTMYECKOM  O€30IacHOCTH  IOCIACACTBUM  OBITOBOM U
HpOI/ISBOHCTBeHHOI\/'I JCATCIIBHOCTH YCJIIOBCKA, CBHSaHHOﬁ C XUMHNYCCKUM HpOI/I3BO}ICTBOM,
WCIIOJIb30BAHUEM M IepepabOTKO BEIIECTB;

yriayOJieHne TPENCTAaBICHUM O HAyYHBIX METOJax IIO3HAHHS, HEOOXOAUMBIX s
MPUOOpPETEHNST YMEHH OPHEHTHPOBATHCS B MHUPE BEIIECTB M OOBSICHEHHS XHMHYECKUX
SABJICHUM, MMEIOUIMX MECTO B NPHUPOJE, B MPAKTHUECKOW NEATEIBHOCTH U IMOBCEIHEBHOMU
JKU3HH.

B mnane peanuzanuu mepBOOYEpENHBIX BOCIMTATENBHBIX M Pa3BUBAIOUINX (YHKIMI LIETOCTHOM
CUCTEMbl CpEJHEro o0Iero oO0pa3oBaHMsI NpPU HU3YYEHHHM NpeaMmeTa «XUMHs» Ha YriyOiaEéHHOM
YpOBHE 0CO0YIO aKTyaJIbHOCTh IPUOOPETAIOT TaKKE LI U 3a/1a4H, KaK:

BOCIIUTaHHE YOSKIEHHOCTU B MO3HABAEMOCTHU SIBJICHUN MPHUPOJBI, YBAXKEHHUS K IPOIECCY
TBOpPUECTBA B OOJIACTH TEOPETUYECKUMX M TMPUKIAJAHBIX MCCIEAOBAHUM B XHUMHH,
(dbopMHUpOBaHHE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUSA
HayKH;

pa3BUTHE MOTHUBAIlMM K OOYYEHHI0O U TIO3HAHMIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHMSI 00II[€UEeTIOBEUECKUX [IEHHOCTE;

pa3BUTHE TMO3HABATEIBHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPYECKHUX CIOCOOHOCTEMH
oOyuaronuxcs, GOPMUPOBAHUE Yy HUX CO3HATEIBHOIO OTHOLIEHHS K CaMOOOpa30BaHUIO U
HEMpPEephIBHOMY  OOpa30BaHUI0 KaK  yYCIOBUIO  YCIEUIHOW  mpodecCHOHANbHOW U
OOIIECTBEHHON NEATENbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MOTPEOHOCTH B 3710POBOM 00pa3e KHU3HH;

¢bopMupoBaHME YMEHHI U HaBBIKOB Pa3yMHOTO MPUPOAOIONB30BAHUSA, Pa3BUTHE
HKOJIOTHYECKON KYIbTYphI, MPUOOPETEHHE OMBITA OOIIECTBEHHO-TIOJNE3HONW SKOJIOTHYECKOM
NEeSATENBHOCTH.

OO1ee 9uCIoO 9acoB, MPEAYCMOTPEHHBIX JIJISl M3YYEHHs] XUMUU Ha YTIyOJIEHHOM YPOBHE CPEIHEro
obmiero oOpazoBanus, coctabiseT 204 yacoB: B 10 xmacce — 102 gaca (3 yaca B Henmemo), B 11
knacce — 102 ygaca (3 gaca B He/IeTIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKOM XUMHUM.

[Ipenmer M 3HaYeHHE OPraHUYECKOM XHWMHH, IPEACTABICHHE O MHOT000Opa3HM OpPraHUYECKUX
COCIMHEHU .

DJNEeKTPOHHOE CTPOCHHE aToMa Yriepojaa: OCHOBHOE W BO3OYKIAEHHOE COCTOSHHS. BajeHTHBIC
BO3MOXHOCTH aTOMa yriepoja. XuMHUecKas CBSI3b B OPraHMYECKUX COEIMHEHUsAX. THuIlbl ruOpuan3aluu
aTOMHBIX opOuTanel yrieponaa. MexaHn3Mbl 00pa3oBaHMsI KOBAJIEHTHOW CBsI3U (OOMEHHBINH M JTOHOPHO-
aKIenTopHbI). TUMbl TepeKkphIBaHUS ATOMHBIX OpOHWTallel, G- W 7T-CBs3u. OnuHapHas, JBOWHAS U
TpoiiHas cBs3b. CriocoObl pa3phiBa CBA3EH B MOJIEKY/IaX OopraHnyeckux BeniecTs. [loHsTHE O cBOOOAHOM
paaukane, Hykieoduie u MeKTpoduiie.

Teopus cTpoeHHs OpraHUYECKUX coelnHeHn A.M. byTiiepoBa U COBpEMEHHBIE IIPEICTABICHHUS O
CTPYKTYpE MOJIEKYNl. 3Hau€HUE TEOPHUH CTPOEHUS OpPraHMYECKUX COeAMHEHMH. MonekynspHble u
CTpyKTypHBIE (GopMyinbl. CTpyKTypHble (DOPMYJBl pPA3IUYHBIX BHJIOB: pa3BEPHYTas, COKpalll€HHas,
ckenetHasd. M3omepus. Buabl nzomepuu: CTpyKTypHasi, IPOCTPAHCTBEHHAs. DJEKTPOHHBbIE 3G (EKTh B
MOJIEKYJIaX OPraHUYeCKUX COSAUHEHUH (MHAYKTUBHBIN U Me30MepHBIi 2PPeKThI).

[IpencraBienue o kiaaccuuKay opraHuueckux BemecTB. [loHsATHE 0 QYyHKIMOHATLHON TpyMIIe.
I'omonorus. I'omonorunyeckue psasl. Cucremarnyeckass HOMEHKIATypa OPraHMYEeCKHX COETUHEHHH
(IUPAC) 1 TpuBHaNbHbIE HA3BaHHUS OT/ICIBHBIX MPEICTABUTEIICH.

OcobeHHOCTH M KIacCU(pUKALMg OPraHUYECKUX peakiuil. OKUCINTENIbHO-BOCCTAHOBUTEIbHbIE
peakuuy B OPraHMYECKON XUMUHU.

OKCIepUMEHTAIIbHBIE METO bl U3YUEHHsI BELIECTB U UX MPEBPALLCHUN: 0O3HAKOMJIEHHE ¢ 00pa3aMu
OPraHMYECKUX BEIECTB U MaTEpHagaMHi Ha UX OCHOBE, OIBITHI 10 MIPEBPALICHUIO OPIraHUYECKUX BEILECTB
IpU HarpeBaHuM (IUIaBJieHHE, OOYIJIMBAHHWE M TOPEHHUE), KOHCTPYUPOBAHUE MOJENeHl MOJeKyl
OPraHUYECKUX BEILECTB.

YrieBoaopoabl.

Ankanpl. ['omonornyeckuil psj ajikaHoB, oOwmas (opMmyna, HOMEHKIATypa M H30MEpHs.
DJIeKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIT AlIKAHOB, SP>-TMOpPHIM3aIis aTOMHBIX OpOUTaneii
yriaepoja, 6-cBsa3b. Gu3nuecKkue CBOMCTBA aJIKaHOB.

XVUMHYECKHE CBOMCTBA aJKaHOB: pEaKUUU 3aMELIEHUs, W30MEpU3aluM, JIerHuJApUPOBaHUS,
LUKIW3alWY, [UPOJN3a, KpeKkuHra, ropeHus. [IpencraBieHne o MeXaHU3ME peakUUl pagUuKaJbHOIO
3aMeIlEHUs.

Haxosxnenue B npuposae. CriocoObl NOMy4eHUs] U IPUMEHEHUE aJTKaHOB.

[uknoankansl. O6mas Qopmyna, HoMmMeHKiIaTypa U u3oMepus. OCOOEHHOCTH CTPOCHHSI U
XMUMUYECKUX CBOWMCTB ManbIX (IIMKJIONPOIAH, HMMKIOOyTaH) M OOBIYHBIX (LMKIJIOMEHTaH, LUKIOreKCaH)
UKI0ankaHoB. CocoObl MOTy4eHUs U TPUMEHEHHE [TUKIOAIKAHOB.

Ankenbl. ['omonorndyeckuil psii ajakeHoB, oOmias Qopmyna, HOMEHKIAaTypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIl aJIKEHOB, SP°-ruOpUIM3alks aTOMHBIX OpOHTaleil yriepoaa, - 1
n-cBsA3u. CTpyKTypHas M reomeTpuueckas (Imc-TpaHc-) nuzomepusi. dusnyeckue CBONCTBA aJIKEHOB.
XVMHYECKHE CBOWCTBA: PEAKLMM IMPUCOECAVHEHHUS, 3aMELICHMS B (-TIOJIO)KEHHWE IIPU ABOWHOM CBS3W,
nojmMMepu3auuu U okucieHus. Ilpasuno MapkoBHuKOBa. KauecTBEHHbIE peaklluy Ha JBOWHYIO CBS3b.
CrniocoObl mosTyyeHHs U NPUMEHEHUE alTKEHOB.



Ankanuensl. Knaccudukanus ankaaueHOB (CONPSHKEHHBIC, W30JMPOBAHHBIC, KYMYIUPOBAHHbIE).
Oco0eHHOCTH 3JICKTPOHHOTO CTPOCHHSI M XMUMHYECKUX CBOMCTB CONPSOKEHHBIX nueHoB, 1,2- u 1,4-
npucoequHenue. llomumepusanust conpspk€HHbIX JaueHoB. (CrnocoObl IOJIydeHUST M IPUMEHEHHE
aJIKa/InEHOB.

Ankunabl. [OoMoJorudYeckuii psj ajdKWHOB, o00mas ¢opMmyna, HOMEHKJIATypa W H30MEpHS.
DJNEeKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIT aIKUHOB, SP-TUOPHIM3AIUS aTOMHBIX OpOuTasneit
yraepona. ®dusnueckue CBONCTBAa aJIKMHOB. XHMHUYECKHME CBOMCTBA: pPEAKIMM NPUCOEIUHEHMUS,
JUMEpU3allul W TpUMEpHU3aluH, OKuCiIeHUsd. KucioTHele CBOICTBA aJKWHOB, MMEIOIIMX KOHLEBYIO
TPOHHYIO CBsi3b. KauecTBeHHbIE peakiuu Ha TPOHHYIO CBsA3b. CrOCOOBI TOJY4eHUS M HpPUMEHEHHE
QJIKHOB.

ApoMarudeckue yrieBoAopoasl (apeHsl). l'omonormueckuil psig apeHoB, oOmass ¢opmyina,
HOMEHKJIATypa W H30MepUs. OJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH307a.
®duznyeckue cBOCcTBa apeHOB. XUMHUUYECKUE CBOICTBAa OE€H30J1a ¥ €r0 TOMOJIOTOB: PEAKIIMK 3aMEIlEHHUs B
OEH30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM pajvKalie, peakluu MPUCOEAUHEHHUS, OKHCIECHHE T'OMOJIOTOB
oenzona. IlpencraBnenue 00 OPHUEHTHPYIONIEM ICHCTBUU 3aMECTUTENEH B OEH30JIbBHOM KOJIbIIE Ha
MpUMepe aJKUIBHBIX PaJUKalioB, KapOOKCUJILHOW, T'MIPOKCUIBHONW, aMHUHO- W HUTPOTPYMIBI, aTOMOB
rajioreHoB. OcCOOEHHOCTH XMMHMYECKUX CBOWMCTB crupoia. [lomumepuzanus crtuposa. CrnocoOsl
MOJIy4Y€HUS U IPUMEHEHUE apOMaTUYECKUX YIIeBOI0POIOB.

[Ipupoaustit ra3. [lonyrHeie HedTsAHBIE Ta3bl. HedTh 1 e€ nmpoucxoxnenue. KaMmeHHbI yroib u
MPOJIYKThl ero mnepepadboTku. CrocoObl mepepaboTKu HedTU: MeperoHka, KPEeKUHr (TepMHUYECKU,
KaTaJquTHueckuit), pudopmunr, nuponus. IlpoaykTel mnepepa®oTku He(dTH, HX MNPUMEHEHHE B
IIPOMBIIIEHHOCTH U B OBITY.

I'eHeTnueckas CBsI3b MEXKIY pa3IMUHBIMU KJIaCCaMH YIJIEBOJOPOIOB.

DJNEeKTPOHHOE CTPOEHUE TaJlOreHIPOU3BOIHBIX YIIIEBOAOPOAOB. Peakiiuy 3aMelieHns rajoresa Ha
THJIPOKCOTPYIILY, HUTPOTPYIIY, LHMAHOTPYyNIly, aMUHOIrpymnmy. JleficTBHEe Ha TIajloreHNpPOU3BOIHBIC
BOJHOI'O M CIIMPTOBOIO pacTBOopa Hi€noun. B3auMozeiicTBue AurajoreHajJkaHoB ¢ MAarHMEM M LIUHKOM.
[ToHsiTHE O METAIJIOOPraHNYECKUX COeANHEHUX. Vcronbp30BaHue rajgoreHnpon3BOIHbIX YIIIEBOI0POJIOB
B OBITY, TEXHUKE U IPU CUHTE3€ OPraHMYECKUX BEILECTB.

OKCIepUMEHTAIIbHbIE METO/bl M3yY€HHs BELIECTB M UX IPEBpallleHHH: H3ydyeHHe (PU3UUYECKUX
CBOMCTB yIJI€BOJOPOIOB (PAaCTBOPUMOCTh), KAUECTBEHHBIX PEAKIMHA YIIeBOJOPOJOB pa3IMUHbIX KIaCcCOB
(oGecuBeurBaHne OpPOMHONM MM HOJHOW BOJBI, pacTBOpa II€pMaHraHaTa Kajlus, B3aUMOJICHCTBHE
aleTuIeHa C aMMHMAadHBIM pacTBOpoM okcuua cepedpa(l)), xauecTBeHHOE OOHapyXEHHE yriepoja Hu
BOJIOPO/Ia B OPraHUYECKUX BEIECTBaX, HOJIY4YE€HUE 3TUJICHA U U3YyYEHHE €ro CBOMCTB, O3HAKOMIIEHHUE C
koekusamMu «Hedts» u «Yroas», ¢ obpa3uamu IUIacCTMAcC, KaydyKOB U pPE3UHBI, MOJEIHUPOBAHUE
MOJIEKYJ YTJI€BOJIOPOJIOB U TaJOr€HIIPOU3BO/IHBIX YTIIEBOJOPOIOB.

Kuciopoaconep:kamue opranuyeckue coeJuHeHus.

[IpenensHble ofHOATOMHBIE cHUPTHL. CTpoeHHE MOJEKyl (Ha NpUMepe METaHoJa U 3TAHOJIA).
I'omonoruueckuil psan, obmas dopmyna, U30MepHs, HOMEHKIaTypa U kiaccupukanus. dusnueckue
CBOMCTBAa MNpEAEIbHBIX OJHOATOMHBIX CIHMPTOB. BOonoponHble CBA3M MEXKIY MOJIEKYJIAMH CIIUPTOB.
XVUMUYECKHE CBOWCTBA: pEaKUMM 3aMEIIEHUs, JAETUApaTalid, OKUCJICHMs, B3aUMOJIEHCTBHE C
OPraHMYECKUMH M HEOpraHMYeCKUMHU KucinoTamu. KauecTBeHHass peakuuss Ha OJHOATOMHBIE CIIUPTBHI.
JlelicTBue 3TaHONAa M MeETaHoJa Ha opraHu3M denoBeka. CrocoObl MOMy4YEeHUS M HpPUMEHEHHe
OJIHOATOMHBIX CIIUPTOB.

ITpocTsle 3¢upbl, HOMEHKIaTypa 1 n3omepus. OcoOeHHOCTH (PU3MYECKUX U XMMUYECKUX CBONCTB.

MHOroaToMHbIE CIHUPTHI — ITHICHIVIMKOIb M TaulepuH. OU3ndeckue U XMMUYECKHE CBOMCTBA:
peakuuu 3aMelleHus, B3aUMOJCWCTBME C OPraHMYeCKUMH M HEOPraHMYECKMMHU KHCIOTaMH,



KaueCTBEHHasl peakIuss Ha MHOTOATOMHBIE CHHPTHL. [IpencraBieHre O MeEXaHHM3ME peaklui
HyKJIeo(UIbHOTO 3amMerieHus. JleiicTBue Ha opraHu3M 4enoBeka. CrocoObl MOydeHUss ¥ MPUMCHEHUE
MHOTOATOMHBIX CITUPTOB.

@enos. CTpoeHHE MOJEKYNbl, B3aUMHOE BIMSHUE THUIPOKCOTPYIIBI M OEH30JBHOTO sIpa.
®duznyeckue cBoiicTBa GpeHosa. OCOOEHHOCTH XUMUYECKUX CBOUCTB (peHosa. KauecTBeHHbIE peakliuy Ha
¢denon. Tokcuunocts ¢enona. CriocoObl moydeHust U npuMeHeHue ¢enona. DeHonapopmanbaeruIHas
cMoJIa.

KapOoHuIbHBIC COCAMHEHUS — QbJCTHIBI M KETOHBI. DJEKTPOHHOE CTPOCHHE KapOOHMIILHOM
rpymmbl. ['oMoJIOTHYECKUe PsIibl AlIbJICTHIOB M KETOHOB, 00IIasi popmyia, H30Meprs U HOMEHKJIATypa.
@u3nyYECKre CBOMCTBA AIbACTHAOB U KETOHOB. XMUMHUYECKHE CBOMCTBA QJIbJACTHIOB U KETOHOB: PEAKIIUU
npucoeuHeHus. OKHCIICHUE abJACTHIOB, KAYSCCTBCHHBIC PeaKIIMA Ha abJeTH bl CIIOCOOBI MOJTydeHUs
Y IPAMEHEHUE aJIbJICTHIOB ¥ KETOHOB.

OAHOOCHOBHBIE TMpeneibHble KapOOHOBbIE KUCIOTH. (OCOOEHHOCTM CTPOEHUS  MOJIEKYJ
KapOOHOBBIX KHUCIIOT. M3oMepus m HOMEHKIaTypa. DOu3ndeckue CBOHCTBA OJTHOOCHOBHBIX IPEICITBHBIX
KapOOHOBBIX KHCIOT. BOJIOpOMHBIE CBSI3M MEXIY MOJIEKYJIAMH KapOOHOBBIX KHCIIOT. XWUMHYECKHE
CBOWCTBA: KHCIIOTHBIE CBOWCTBA, peakiusi JTepu(UKAINU, PEAKIHH C y4acTHEM YIIIEBOJIOPOJTHOTO
panukana. OcOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [IoHATHE O MPOU3BOIHBIX KAPOOHOBBIX KUCIIOT
— CIOXHBIX 3dupax. MHoroodOpasue KapOOHOBBIX KHCIOT. OCOOEHHOCTH CBOWCTB HEMPECTbHBIX W
apOMaTHYEeCKMX KapOOHOBBIX KHCIOT, JUKApOOHOBBIX KHCJIOT, THJIPOKCHKApPOOHOBBIX KHCIIOT.
[IpencraBuTen BBHICIIMX KapOOHOBBIX KHCJIOT: CTCAPUHOBAs, MAIBMHUTHHOBAS, OJICHHOBAS, JIUHOAEEAS,
JuHoNeH06as KUCHOThl. CrIOCOOBI MOTyYeHHs U PUMEHEHHE KapOOHOBBIX KHUCIIOT.

Cnoxwubie 3¢upsl. ['omomormueckuit psia, oOmas ¢opMyna, H30MEpUs W HOMEHKIATYpaA.
duU3NYECKNEe U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U LIEJIOYHOM Cpee.

Kupsi. Ctpoenue, puznueckre U XMMHYECKHE CBOMCTBA KUPOB: THIPOJIU3 B KUCIOW U MIETOYHON
cpene. OcoOEHHOCTH CBOMCTB KHPOB, COJEPKAIIMX OCTATKH HEMPEENIbHBIX KUPHBIX KUCIOT. JKHUphl B
MIpHUpoJIe.

MBpBLT4 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIIEE JICHCTBHUE.

OObmas xapakTepuctuka yrieBojoB. Kiaccudukanus yriieBogoB (MOHO-, TU- U MOJHCAXapUIbI).
MoHnocaxapuabl: IJI0K03a, (ppykTo3a, rajakro3a, pubo3za, nezokcupubo3a. Pusznyeckue CBONCTBA U
HaxoxjaeHue B mnpupone. PortocuHTe3. XHMMHUYECKHME CBOWCTBA TJIIOKO3BI: pPEaKIMH C Y4acTUEM
CHUPTOBBIX U aJbJACTUAHOMN TPYII, CIIUPTOBOE U MOJIOUHOKHUCIIOE OposkeHue. [Ipumenenue riaokossl, eé
3HaUYEHUE B IKU3HENCATENbHOCTH oOpranum3ma. Jlucaxapuuel: caxapo3a, MajlbTo3a U JaKTO3a.
BoccranasnuBaromie 1 HEBOCCTaHABIMBAIOUINE Aucaxapuibl. ['uaponus aucaxapuaoB. HaxoxaeHue B
npupoje u npumenenue. [lomucaxapuapl: Kpaxman, TIIMKOT€H U 1eJUT0n03a. CTpoeHne MakpOMOJIEKYI
KpaxMaja, TJIMKOT€Ha W UeJUTo03bl. dusnyeckue CBONCTBA Kpaxmaia M ILEJUTIONIO3bl. XHMHUYECKUE
CBOMCTBa Kpaxmala: THAPOJU3, KaUYeCTBEHHAs PEaKIUs C MOJOM. XUMHUYECKHE CBONCTBA IIEJUTOJIO3BI:
TUAPOIIU3, MOTydeHue d3PUpoB LeTtoNn03bl. [ToHsATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIH
mENK).

DKcIepUMEHTAIbHBIE METOIbI U3yUEHHSI BEIIECTB M UX MPEBPAILIEHU: pAaCTBOPUMOCTD Pa3TUYHbIX
CIIUPTOB B BOJI€, B3aMMO/ICHCTBHE 3TaHONA C HATPUEM, OKHUCIEHHE STHUJIOBOTO CHUpPTA B ajbJETH] Ha
packan€HHOM MEIHON MPOBOJIOKE, OKUCICHHE OJTUIIOBOTO CHUPTAa IUXPOMATOM Kaius (BO3MOXKHO
WCIIOJIb30BaHME BHIEOMATEpUAOB), KAYECTBEHHBbIC pEAKIMHW Ha albJIeruiabl (C TUIPOKCHUIOM
muammuncepeopa(l) u  ruapokcumom meau(ll)), peakums rounepuna ¢ rugpokcuaom  memu(ll),
XMMHYECKHE CBOMCTBA pPAacTBOpPA YKCYCHOW KHCIOTBHI, B3aUMOJCWCTBHE pAacTBOpa TJIOKO3BI C
ruapokcugom menu(ll), B3aumoneiicTBie kpaxmaia ¢ HOJOM, PElIeHHe IKCIEPUMEHTANIbHBIX 3a7ad 10
TemaM «CrupThl U (peHoIbl», «KapooHoBbie kucnoThl. ClI0KHBIE Y(PUPBD».



A3oTcoaep:xaniue OpraHuyeckue coeJHHeHusl.

AMUHBI — OpPraHMYECKUE TPOU3BOAHBIE ammuaka. Kimaccudukanus aMuHOB: anudaTtudecKue u
apoMaTUYeCKHe; IePBUYHBIC, BTOPUYHBIC U TpeTHUHbIe. CTPOCHHE MOJICKYII, 00mIast (hopMmysia, H30Mepus,
HOMEHKJIATypa M (PU3NYECKHE CBOWCTBA. XUMHYECKOE CBOWCTBA aMH(PATHUYSCKUX aMUHOB: OCHOBHEBIE
CBOICTBa, AQJIKWIMPOBaHHE, B3aMMOJEWUCTBUE IEPBUYHBIX aMHUHOB C a30THCTOM Kucinoto. Conu
AJTKWJIAMMOHHUS.

AHUIUH — NpeACTaBUTEIb aMUHOB apoMaTH4eckoro psaa. CtpoeHue anuinHa. B3aumuoe BiausiHue
TPYIIII aTOMOB B MOJIeKyJe aHWIMHA. OCOOCHHOCTH XMMHYECKHX CBOWCTB aHWIMHA. KadecTBeHHBIC
peakuuu Ha aHWIMH. CriocoObI OJIyYeHHS U TpUMEHeHne anudaruueckux aMuHoB. [lomyyenue aHunmHa
13 HUTPOOEH30J1a.

Amunokucnotel. Homenknarypa u wuzomepusi. OTHeNbHBIC TPEACTABUTENN 0O-aMUHOKHUCIIOT:
CIUIAH, ajaHuH. DHU3WYecKue CBOKWCTBA AMHUHOKHUCIOT. XUMHUYECKHE CBOMCTBA aMHHOKHCIOT Kak
aM(}OTEepHBIX OPraHUYECKUX COCAMHEHUM, PEaKIus MOJTUKOHACHCAIIMH, 00pa30BaHNUEe MENTHIHON CBS3H.
buonornueckoe 3HaueHre aMUHOKUCIOT. CHUHTE3 U TUIPOJIU3 METITH/IOB.

benku xak mnpupomHbie monumepsl. [lepBuuHas, BTOpUYHAsT M TpPETUYHAsT CTPYKTypa OEIKOB.
XUMHUYECKHE CBOMCTBA OCIIKOB: THIPOJIN3, IEHATYPAIIHS, KAYECTBEHHBIE PEAKITUU Ha OCIKH.

DOKCIepUMEHTATBHBIE METOJBI M3YYCHHS BEIIECTB WM WX MPEBpAIICHUI: pacTBOpeHHE OETKOB B
BOJIE, JICHATypaIus OCIKOB IIPU HarPeBaHUH, IIBETHBIE PEAKIIUU Ha OCIIKH, pElIeHUE IKCIIEP UMEHTAIbHBIX
3a7a4 MO TeMaM «A30TCOAEpKalIue OPraHWYECKHe COeIMHEHUs» U «Pacrmo3HaBaHWE OPraHUYECKUX
COCTMHEHUI.

BbicokoMoOJIEKYJISIDHBIE COeINHEHUS.

OCHOBHBIE TMOHATHS XUMHHM  BBICOKOMOJIEKYJISIDHBIX  COCAUHEHUH: MOHOMEp, IOJIMMEp,
CTPYKTYPHOE 3BEHO, CTEIECHb MOJUMEPHU3ALMH, CPEIHss MOJEKyIsipHas Macca. OCHOBHBIE METOMbI
CUHTE3a BBICOKOMOJIEKYJIIPHBIX COEUHEHUN — OJMMEpHU3alisl U MOJUKOHICHCAIUS.

[Tonumepnsie martepuanbl. Ilmactmaccsl  (MOJMATHIIEH, MOJIMIPONUICH, MOJIMBUHWIXIOPU],
MOJIUCTUPOJ, TMOJUMETHUIMETAKpUIaT, TNOJUKapOOHaThl, MNOJMATUICHTepedTanar). YTunuzauus U
nepepaboTKa IIacTuka.

DnactoMepsl: HaTypajbHBIA KaydyK, CHHTETHYECKHE Kaydyku (OyTaJMEeHOBBIN, XJIOPOMPEHOBBIM,
M30TPEHOBBIN) M CHJIMKOHBI. Pe3nHa.

Bonokna: HaTypanbpHbIe (XJIOMOK, MIEPCTh, MENK), HCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO),
CUHTETHYECKHUE (KalpoH U JIaBCaH).

[Tonumepsl crnenuanbHOrO HasHaueHUs (TedOH, KeBiap, AJIEKTPONPOBOJSAIINE TOJUMEPHI,
OuropazyiaraeMble TIOJUMEPHI).

DKCIepUMEHTAIbHBIE METOIbI U3YYEHUS BEIIECTB U UX MPEBPAILlEHUI: 03HAKOMIIEHUE C 00pa3iiaMu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMAcC, KAy4yKOB, PEIIEHUE 3KCIEPUMEHTAIbHBIX 3a/1a4 10
Teme «Pacro3HaBaHue MIaCTMACC U BOJIOKOH.

Pacuérnbie 3agaun.

Haxoxnenue MonekynspHoil (GOpMyabl OPraHU4eCKOro COEAMHEHHUS [0 MAacCOBBIM JIOJISM
AIIEMEHTOB, BXOISIINX B €0 COCTaB, HAXOXKJIEHUE MOJIEKYISIPHOU (POPMYIBI OPraHUYECKOTO COCTUHEHUS
mo macce (00bEMY) MPOAYKTOB CrOpaHMs, MO KOIUYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
pEaKIuu /UM UCXOIHBIX BEIECTB, YCTAHOBICHUE CTPYKTYPHOU (OPMYIIBI OPraHUYECKOTO BEIIeCTBA Ha
OCHOBE €ro XMMHUYECKHUX CBOWCTB WJIM CHOCOOOB TONY4YEHHS, OMpeAeNiCHHE [0JIM BBIXOJA MPOIYKTa
peaKUurU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpenMeTHbIE CBSI3H.



Peanuzanuss MeXNpeaAMETHBIX CBsA3€M IpU M3y4eHMHM opraHudeckod xumuu B 10 Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK U TOHSITHH,
IIPUHATHIX B OTAEJIBHBIX IIPEIMETAaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmire ecTecTBEHHO-HAyYHbIE MOHSATHUS: SBJICHHE, HAy4HBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalM3, CUHTE3, KiIacCU(UKaLus, HaOIOeHUE, U3MEPEHHE, IKCIIEPUMEHT, MOJIE)Ib, MOJECIUPOBaHHE.

®u3uka: Marepus, aTroM, 3JIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYja, JHEPreTUYECKUN YpPOBEHb,
BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIECTBA, (PU3NYECKUE BETMYMHBI, SIMHULIBI N3MEPEHUS,
CKOPOCTb, DJHEPIrHUs, Macca.

buonorusa: kierka, opraHusM, OJKocucrema, Ouocdepa, MerabOIM3M, HACIEICTBEHHOCTD,
aBTOTPOGHBIA U TeTepOoTpO(HBIN TUI MHUTaHUS, OpokeHue, (POTOCHHTE3, IObIXaHUE, OCNKH, YIrIIEBOIbI,
YKUPbI, HYKIIEMHOBbBIE KUCJIOTHI, (PEPMEHTBI.

I'eorpadusi: nmose3Hsle HCKONAEMBblE, TOILIUBO.

TexHOonoOrMs: NUIIEBBIE NPOIYKTHI, OCHOBBI pPAlMOHAIBHOIO NIUTaHUS, MOIOIIME CpEICTBA,
MaTepuaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBLIASA N HEOPTAHUYECKASA XUMUS

Teopernyeckue 0CHOBbI XMMHH.

Atom. CocTtaB aTrOMHBIX sfep. XHMHUYecKHil anemeHT. WM3orombl. CTpoeHHEe 3IEeKTPOHHBIX
000J710Y€K aTOMOB, KBAHTOBBIE YHCJIa. DHEPreTHYECKHE YPOBHU W TOAYPOBHH. ATOMHBIE OpOHTAIIH.
Knaccupukanuss XxuMudeckux sieMeHToB (S-, p-, O-, f-amementsr). PacnpesencHue 37I€KTPOHOB IO
aTOMHBIM OpOUTANIAM. DJIEKTPOHHBIE KOH(PUTYypaIllMid aTOMOB 3JIEMEHTOB MEPBOrO—YETBEPTOTO MEPHOIOB
B OCHOBHOM M  BO30YXIEHHOM  COCTOSHMUHM,  DJEKTPOHHble  KOHQUIypalud  HOHOB.
DJIEKTPOOTPUIIATETLHOCTb.

[Tepuonnueckuii 3akoH u Ilepuonuueckass cucreMa xumuudeckux anemeHtoB [[.M. Menneneena.
CBs3b NEpUOIMYECKOTO 3aKOHA U lleproauyeckodl CHCTEMbl XMMHUYECKUX 3JIEMEHTOB C COBPEMEHHOM
TEOpUEH CTPOCHHUSI AaTOMOB. 3aKOHOMEPHOCTH W3MEHEHMS CBOMCTB XUMHUYECKHX JJIEMEHTOB U
0o0pa3yeMbIX UMM MPOCTHIX M CIOKHBIX BEIECTB MO TpylnaM U MepuojaM. 3HAYCHHUE MEePHOIUYECKOTO
3akoHa /.. Menneneena.

XumHuueckass CBS3b. BHIBI XMMUYECKON CBS3U: KOBAJCHTHAs, WOHHAsA, METAJIMYECKAs.
Mexanu3mbl 00pa3oBaHMsl KOBAJICHTHOW CBSI3U: OOMEHHBIN U JTOHOPHO-aKIENTOPHBIA. DHEPrus U AJTUHA
cBsa3u. lloyiApHOCTH, HANpPaBIEHHOCTh W HACBIIIAEMOCTh KOBAJIGHTHOM cBs3u. KpaTHble CBs3H.
Bonopoanas cBs3b. MexMolieKynsipHble B3aUMOJCHCTBHUS.

BasieHTHOCTD U BajleHTHBIE BO3MOKHOCTU aTOMOB. CBSI3b 3JIEKTPOHHOW CTPYKTYPbI MOJIEKYI C UX
T€OMETPUUECKUM CTPOEHHUEM (Ha IPUMEPE COSAMHEHUN AJIIEMEHTOB BTOPOTO MEPHOIA).

[IpencraBnenue o KOMIUIEKCHBIX ~ COEIMHEHHUSIX. CocTtaB  KOMIUIEKCHOTO  HOHa!
KOMIIJIEKCOOOpa3oBarenb,  JUTAHAbl.  3HAUeHHE  KOMIUIEKCHBIX  coequHeHuil.  [lonsitue o
KOOPAMHAIMOHHOW XUMUHU.

BemiectBa MOJIEKYISIPHOTO M HEMOJEKYJISPHOTO CTPOEHHs. THUIBI KPUCTAIIMYECKUX PEHIETOK
(CTpYKTYp) U CBOMCTBA BEIIECTB.

[lonarue o pgucnepcHblx cucremax. HcrtuHeble pacTBOphl. llpencraBneHune O KOJUTOMAHBIX
pactBopax. CrmocoObl BBIpaKE€HHs KOHIICHTPAIMM PAacTBOPOB: MAaccoBasi JOJis BEIIECTBa B pacTBOpE,
MoOJsipHass ~ KOHIEeHTpauus.  HacbllleHHble W HEHACHIIIEHHBIE  PACTBOPBI,  PACTBOPUMOCTb.
Kpucrannoruaparsr.



Knaccugukanus 1 HOMEHKIaTypa HEOPraHMUECKUX BEIECTB. 1pUBUANbHBIC HA3BAaHUS OTACIHHBIX
IIpEICTaBUTENEH HEOPraHMUYECKUX BEIIECTB.

Knaccupukanuss XUMHUYECKHMX pPEaKUUid B HEOPraHWYECKOH M OpPraHMYecKON XHMHU. 3aKOH
COXPAHEHHUsI MACChl BEIIECTB; 3aKOH COXPAHEHMs M MPEBPAIIECHUS SHEPTUM NIPU XUMUYECKUX PEAKIUAX.
TennoBeie 3¢ dexThl XuMudeckux peakuil. TepmoxuMuueckue ypaBHEHUS.

CKOpOoCTh XMMHMUYECKOM peakluu, €€ 3aBUCUMOCTh OT DPA3IUYHBIX (akTOpoB. ['OMOreHHble U
rereporeHHsle peakuu. Karanus u katanusaTopsl.

OOpatumble u HeoOpaTHUMBbIE peaKkIMU. XHUMHYECKOe paBHOBecwe. KoHCTaHTa XHMHYECKOTO
paBHOBecHs. DaKTOpPBI, BIUAIOIINE HA TOJOKEHUE XUMUYECKOTO PaBHOBECHSI: TEMIIEpaTypa, JaBJI€HUE U
KOHIICHTPALIMH BEIECTB, y4acTBYOMMX B peakuuu. [Ipunnun Jlelllarense.

OnexTponuTtnueckas auccouuanus. CuibHble U ciiadble 3eKTposUThl. CTENneHb AUCCOLMAIIU.
Cpena BOIHBIX pAcCTBOPOB: KHCIIOTHAs, HEWTpasbHas, IenouHas. Bomopoansiii mokaszarens (pH)
pactBopa. ['maponus coneit. Peakiinu nonHoro ooOMeHa.

OKHCAUTENBbHO-BOCCTAHOBUTENbHBIE  peakuuu.  CreneHb  okucieHus.  OKuUCIAUTENb U
BOCCTaHOBUTENb. llpomecchl OKWUCIEHMST M BOCCTAHOBJICHMS. BakHelinne  OKHCIUTENH U
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOTO OanaHca. DJIEKTPOIN3 paCTBOPOB U PACILUIaBOB BEIIECTB.

DKclepUMEHTAIbHBIE METOJbl M3Yy4EHHs! BELIECTB U HMX IPEBpALICHHUI: pa3iiokKeHHe MepOKCHaa
BOJIOpPOJIa B MPHUCYTCTBUM KaTajlu3aTopa, MOJENM KPUCTAJUIMUECKUX PEHIETOK, MPOBEACHUE PEaKIMM
MOHHOTO OOMEHa, OIpeleIeHHe Cpelbl PacTBOPOB C TOMOINbIO HHAMKATOPOB, W3Y4YEHUE BIIUSHUS
pa3nMyYHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEAKIIMH U MOJIOKEHNE XUMUYECKOTO paBHOBECHSI.

Heopranuueckasi xummusi.

[Tonoxenue HemetaioB B [lepuoauueckoil cucreme xumuueckux s1emeHToB .M. Menzaeneea u
0COOEHHOCTH CTPOCHHSI MX aTOMOB. PU3MUYECKHE CBOWCTBA HEMETAJUIOB. AJUTOTPONHUS HEMETa/UIoB (Ha
npuMepe Kuciopoaa, cepol, pocdopa u yrieposa).

Bomopon. Ilonydenuwe, Qusnueckue W XUMHUUYECKHE CBOWMCTBA: PEAKIMU C METaUIaMH U
HEMeTaJlJIaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ Mapuapl. TOIUIMBHBIE 2JIEMEHTBI.

I"anorensl. HaxoxeHue B mpupoje, cnocoObl MojaydeHus, GU3ndeckue 1 XUMUYECKUEe CBOWCTBA.
I"anorenoBosioposibl. BakHeline KuciopoJcolepikaliue coeluHeHHUs rajnoreHoB. JlabopaTtopHble U
IIPOMBIIIJICHHBIE CIIOCOOBI OJIyYeHHs IaJlIoreHOB. [IpuMeHeHne raloreHoB U UX COeANHEHHH.

Kucnopon, o30H. JJaboparopHble ¥ IPOMBILIUIEHHbIE CIIOCOOBI OTy4YeHUs Kuciopoaa. dusznyeckue
U XUMHYECKUE CBOMCTBA U IPUMEHEHHE KUCIOpoJa U 030Ha. OKCHUIIbI X IEPOKCHIBL.

Cepa. Haxoxnenue B npupojie, CIOCOObI IMOJIydyeHMs, (PU3MUECKHE U XUMHYECKHE CBOMCTBA.
Cepoonopon, cynbdunsl. Oxeun cepsi(1V), okcun cepri(VI). CepHuctast u cepHasi KUCIOTBI U UX COJIH.
Oco0eHHOCTH CBOMCTB CepHOM KUCIOTHL. [IprMeHeHune cepbl u €€ coeMHEeHU.

A3zo1. HaxoxzaeHue B mpupoje, cnocoObl MOIydeHHUs, (U3NYeCKHe M XUMHUYECKUE CBOMCTBa.
Ammuak, HUTpUIbl. OKCuabl a30Ta. A30THCTas U a30THAs KUCIOTHI U UX coJu. OCOOEHHOCTH CBOMCTB
a30THOM KHUCIOTHL. [IpuMeHeHune a3oTa U ero coeMHeHU. A30THbIE YI00OpEeHHUS.

®ocdop. HaxoxzeHnue B npupoje, cnocoObl NOITydYeHUs, (pU3MUecKrue U XUMHUYECKUEe CBOMCTBA.
®ocounsl u pochun. Oxcunsl pocdopa, pochopHas kucnora u e€ conu. [Ipumenenune Gocdopa u ero
coeauHeHuil. @ochopHble yI0OpeHHUs.

VYraepon, HaxoxJaeHHEe B Hpupoje. AOTponHbele Mogudukanuud. duzndyeckue U XUMHUYECKHE
CBOMCTBA MPOCTHIX BEUIECTB, 00pazoBaHHbIX yriepomoMm. Oxcupa yrimepona(ll), oxcua yriaepoma(lV),
yroJibHasi KUCJIOTa U €€ CONM. AKTUBUPOBAHHBIM yroiib, agcopbuus. Oymiepensl, rpadeH, yriepoaHble
HaHOTPYOKH. [IpuMeHeHne NpoCThIX BelEeCTB, 00pa30BaHHBIX YIIIEPOJAOM, U €r0 COSTHMHEHUI.



Kpemuuii. Haxoxxaenue B mpupojie, CriocoObl MoMydeHus, (pu3nueckrue 1 XMMUYECKUE CBOWCTBA.
Oxcupn kpemuusA(lV), kpemHueBas KucioTa, CWIMKarbl. lIpuMeHeHHME KpeMHHUS M €ro COEIUHEHMM.
CrekJ10, €ro MojiyuyeHue, BUbI CTEKIIA.

[Tonoxxenne wmeramioB B Ilepuoandeckoil cucteMe XUMHUYECKHX 3j1eMeHTOB. OcobeHHOCTH
CTPOCHHUSI DJIEKTPOHHBIX 000JI0UEeK aTroMOB MeTauioB. OOmmue (u3nyeckne CBONCTBA METaJJIOB.
[Ipumenenne MetanioB B ObITY U TexHHKE. CIIaBbl METAIJIOB.

DNEeKTPOXUMHUYECKHIA psAJl HamnpspkeHUd wmetamioB. OOmme CcrmocoObl MOMYYeHUS METaJUIOB:
TUIPOMETAJUTYpPIHsl, MTUPOMETAIUTYPIus, dJeKTpoMeTamnyprus. [lonsatue o koppo3uu metanioB. CriocoOsl
3alUThl OT KOPPO3UH.

O6buas xapakrepuctuka MetaiioB |A-rpynnel [leproanueckoil cuCTEMbl XUMHUYECKUX 3JIEMEHTOB.
Harpuit u xanuit: nosyuenne, Gpu3N4ecKkue U XUMUYECKHUE CBOMCTBA, MPUMEHEHNE MPOCTHIX BEIIECTB U
UX COECIMHECHM.

Obmas xapakrtepuctuka MetawioB |lIA-rpynmner  Ilepuonmdeckoil CUCTEMBI  XUMHUYECKHX
2JIeMEHTOB. MarHuii M KaJplUi: MojyuyeHue, (U3MuecKue M XUMHUYECKHE CBOICTBa, NpPUMEHEHHE
MIPOCTBIX BEIIECTB U UX coenHeHnM. JKECTKOCTh BOJIbI U CTIOCOOBI €€ YCTpaHEHUSI.

AnoMUHMIL: TonydyeHue, pru3ndeckue 1 XMMUYECKHe CBOMCTBA, MPUMEHEHNE POCTOrO BELIECTBA U
ero coenvHeHuidl. AM@oTepHbIe CBOICTBAa OKCHIA U THAPOKCHAA AaTIOMUHUS, THIPOKCOKOMIUIEKCHI
AITFOMUHHUSL.

OOmas xapakTepucTHKa MeTauioB nobouHsix mnonarpynmn (b-rpymm) Ilepuonudeckoil cucteMbl
XUMHUYECKUX DJIEMEHTOB.

®u3nyecKue M XUMHUYECKHE CBOWCTBA XpoMa M €ro coeauHeHud. OKcuabl W THIPOKCHIIBI
xpoma(ll), xpoma(lll) u xpoma(VI1). Xpomarsl u quxpomaThl, UX OKUCIUTENIbHBIC CBOMCcTBA. [lomydeHue u
MIPUMEHEHHE XPOMA.

du3nyecKkue M XUMHUYECKHE CBOMCTBA MapraHila U €ro CoeauHeHWi. BakHeillne coenuHeHus
mapranna(ll), mapranna(lV), mapraama(VI) u mapranna(VIl). [lepmanranar kanusi, €ro OKUCIUTEIbHBIC
CBOMCTBA.

®u3nueckue U XMMHYECKHE CBOMCTBA Xeje3a U ero coeauHeHu. OKCHUIbI, THAPOKCUIBI U COJIU
xene3a(ll) u xenesa(lll). [lomyueHne u mpuMeHEeHHE KeJe3a U €ro CIJIaBOB.

®dusnuecknue U XMMUYECKUE CBOMCTBA MeAH U €€ coeanHeHui. [lonydenue u npuMeHeHne Meau U
€€ coeJMHEHU.

Huuk: nomydeHue, ¢U3MYECKUE M XUMHUYECKHE CBOMCTBa. AM(pOTEpHbIE CBONCTBAa OKCHIA U
TUAPOKCHU/IA LIMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[puMeHeHne NMHKa U €ro COeMHEHUN.

DKCIIepUMEHTAIbHBIE METOJbl W3YUeHHUs BEIIECTB M HMX IMPEBpaIleHHUN: HU3ydyeHUE O0O0paslioB
HEMETaJIJIOB, TOpeHue cepbl, hocdopa, jxene3a, Maruusi B KUCIOPOJie, U3yudeHue KoJuIeKIuu «MeTaisl u
CIUIaBb», B3aUMOJICHCTBUE IIENOYHBIX M IIEJIOYHO3EMENIbHBIX METaNIOB C BOJOM (BO3MOXKHO
MCIO0JI30BaHME BUJIEOMATEPHAIIOB), B3aUMO/ICHCTBUE IIMHKA U XKelle3a C pAaCTBOPAMHU KHUCIIOT U LIEIOYEH,
KAueCTBEHHbIE pPEaKUWU Ha HEOPraHMYECKHUE AaHUOHBI, KATHOH BOJOPOJAa U KAaTHOHBI METAILJIOB,
B3aMMOJICIICTBUE TUIPOKCUAOB AIIOMUHHUS M LMHKA C pacTBOpaMU KHUCIOT M ILIEJI0Yell, pelieHue
SKCIEpUMEHTANbHBIX 3a/ad 1o Temam «l amorens», «Cepa u e€ coenuHeHUsD», «A30T U (ocdop U ux
COEIMHEHUs, «MeTabl INIaBHBIX MOArPYII», «MeTalibl TOOOYHBIX TOATPYIII.

XuMUA U )KU3Hb.

Ponb xumuu B obecrieueHN yCTOWYMBOIO pa3BUTHs dyeraoBedyecTBa. [IoHATHE 0 HAYYHBIX METO/1axX
MIO3HAHUS ¥ METOJOJIOTMM HAy4yHOTO HccliefoBaHHsd. HayuHble MPUHIMIBI OPraHU3alMM XMMHYECKOTO
npou3BoAcTBa. [IpoMblIIIEHHBIE CTIOCOOBI MOMyYeHHs BXKHEHIINX BEIIeCTB (Ha MpUMepe MPOU3BOJICTBA
aMMMaKa, CEpHOHM KHUCIIOTbHI, MeTaHoja). [IpombliieHHbIe CIOCOOBI MOJYYEeHUS! METAJUIOB U CIUIABOB.



XUMHUYECKOE 3arps3HEHUE OKpYXKAloMeW cpeibl W ero mocieAcTBusa. Ponb XxumMuu B obecrieueHuUn
JHEPreTUYECKO 0e30IaCHOCTH.

Xumuss W 310poBbe  uenoBeka. JlexkapcrBeHHble cpencTtBa.  lIpaBuna  ucnonab3oBaHMSA
JIEKapCTBEHHBIX IpenapaToB. Poib XUMUM B pa3BUTUH MEAULIMHBI.

XUMUS TIHIIA: OCHOBHBIE KOMIIOHEHTHI, TUIIEBBIE J00aBKH. Poib Xumun B 00ecriedeHn MHUILEBOM
0€30MaCHOCTH.

Kocmernueckne u mnapdromepHbie cpenctBa. beitoBas xumus. IlpaBuna Ge3omacHoro
WCTIOJIb30BAHMUS TIPENapaToOB OBITOBOM XMMHHU B TIOBCETHEBHOW KHU3HH.

XUMHUS B CTPOUTENIbCTBE: BaKHEHNIIINE CTPOUTENbHBIE MaTepHalibl (LEMEHT, OETOH).

XuMus B CeNbCKOM X03siiicTBe. OpraHn4eckiue 1 MUHEPAJIbHBIE YI00pEHUSI.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, Kpacku, CTEKJIO, KepaMmuka. Martepuanbl ams
aneKTpoHUKU. HaHoTexHOIOTHH.

Pacuérnble 3amaum.

Pacuérbl: Macchl BemiecTBa WM 00bEMa ra3oB M0 U3BECTHOMY KOJHYECTBY BEIIECTBA, MAacce WM
00BEMY OJIHOTO W3 YYacTBYIOIIMX B pPEaKIUH BELIECTB, Macchl (00bEMA, KOJMYECTBA BEIIECTBA)
MIPOJIyKTOB PEaKIIMM, €CJIM OJHO M3 BELIECTB MUMEET MpHMecH, Macchl (00bEMa, KOJIMYECTBA BELIECTBA)
MPOAYKTa PEAKIMM, €CIU OJHO M3 BEUIECTB JaHO B BHJE PAaCTBOPA C ONPENEIEHHON MACCOBOW AOJIEH
pPacTBOPEHHOTO BELIECTBA, MACCOBOM JI0JIM M MOJISPHOW KOHIIEHTpPAI[MM BELIeCTBa B PacTBOpE, JI0JIH
BBIXOJIa MPOJIyKTa peaKkuu OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MmexnpeaMeTHBIX CBs3€ll Mpu n3ydeHuu oO1iei u Heopranuueckoi xumuu B 11 kmacce
OCYIIECTBIISICTCS 4Y€pe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4HbIX MOHSATHH, TaK U MOHSITHUH,
MIPUHATBIX B OTACIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOuire ecTecTBEHHO-HAy4Hble MOHSATHUSA: SBJICHHE, HaydHbIH (DakT, TUIOTE3a, TEOpHsl, 3aKOH,
aHaM3, CUHTE3, KiIacCU(UKaIMs, MNEePUOJANYHOCTb, HAOIIONEHHE, M3MEPEHUE, DKCIIEPUMEHT, MOJEINb,
MOJEIUPOBAHUE.

®usnka: mMarepusi, MUKPOMHUDP, MaKpOMHUp, aTOM, JIEKTPOH, NPOTOH, HEWTPOH, MOH, HU30TOIIBI,
PaslMOaKTUBHOCTb, MOJIEKYJIa, SHEPIreTUUECKUH YPOBEHb, BEIIECTBO, TENO, 00bEM, arperaTHoOe COCTOSHUE
BELIECTBA, UJICalIbHBIN a3, GU3NUECKUE BEIMYHUHBI, €IMHULIBI U3MEPEHUSI, CKOPOCTh, SHEPIHsl, Macca.

buosiorus: kinerka, opraHusm, sKocucrema, ouocdepa, MeTabOIU3M, MAKPO- U MHUKPOIJIEMEHTHI,
O€JIKH, JKUPBI, YIIEBObl, HYKICHHOBBIE KUCIOTHI, ()EPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK
SHEPrUU B SKOCUCTEMAX.

I'eorpadusi: MuHepasbl, FOPHbIE TOPO/Ibl, TOJIE3HbIE HCKONIAeMbIE, TOIUIUBO, PECYPCHI.

TexHosorus:: XUMHMYECKas NPOMBIIIJICHHOCTb, METAJUIypIrHsi, CTPOUTENBHBIE MaTepHallbl,
CEJIbCKOXO351ICTBEHHOE IIPOU3BOJCTBO, IUILEBAs IIPOMBIILIJIEHHOCTD, bapmarneBTHYECKas
IIPOMBIIIJIEHHOCTh, IIPOM3BOACTBO KOCMETHMYECKHX IIPENapaTroB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTEpHUAIIOB, EKTPOHHAS IPOMBILUIEHHOCTb, HAHOTEXHOJIOTHH.



[UDIAHUPYEMBIE  PE3VJIbTATbBI OCBOEHNMA  IIPOTPAMMBI 110 XMMHWU  HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM C CUCTCMHO-ACATCIbHOCTHBIM IIOAXOJ0M B CTPYKTYPC JIMYHOCTHBIX PC3YJIbTATOB
OCBOCHHUS TIpenMeTa «XUMHUsS» Ha YPOBHE CpPEIHEro oO0mero oOpa30oBaHUS BBIJICICHBI CIIEAYIONIUE
COCTABJISIIOIIME: OCO3HAHHE OOYYarONIMMUCA POCCHUHCKOW TPaX)TAHCKON HJIEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEJIBHOCTU M CaMOOIPEACIICHUIO; HaJuYhMe MOTHUBAlMKM K OOy4YEHHUIO;
TFOTOBHOCTb M CIIOCOOHOCTh OOYYarOIIMXCSl PYKOBOJICTBOBATHCSI MPHUHSTHIMU B OOLIECTBE IPAaBUIIaMU U
HOpMaMU MOBCACHN A, HAJIMIUC ITPAaBOCO3HAHUs, DKOJIOTHUECKOH KYJIBbTYPBbI; CHOCOOHOCTH CTaBUTH ejm n
CTPOMTD ) KU3HCHHBIC IIJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMeTa «XHUMHSI» OTPAKAIT CHOPMUPOBAHHOCTH OMBITA
MO3HABATEIPHOM M  MPAKTHUUYECKOW  JIEATETbHOCTH OOydallmuxcs B  TpOLEcCe  pealn3aluu
00pa3zoBaTeIbHON JESTEIHLHOCTH.

JImaHOCTHEIE pPE3YIbTAaThl OCBOCHUA IMPEAMETA «XUMUS» OTpaXxaroT C(i)OpMI/IpOBaHHOCTB OIlbITa
MMO3HABATEIPHOM M  MPAKTHUYECKOW  JIEATEbHOCTH OOyYaromMXcsi B MPOIECCe  peaTu3aluu
00pa3zoBaTeNbHON JEATEIHLHOCTH, B TOM YHCJI€ B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAHHUS 00YUYaAIOLUUMUCS CBOMX KOHCTUTYIIMOHHBIX IPaB M 00s13aHHOCTEH, YBaXKEHUSI K 3aKOHY U
MIPaBOMOPSIZIKY;

MPEACTABJICHUS O COLUAIBHBIX HOPMaxX U MPaBUJIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE;

TOTOBHOCTU K COBMECTHON TBOPYECKOM NEATEILHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB, PELUICHUH
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHMMATh W MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHThl APYTUX Mpu
aHaJIM3€e pa3JIMYHbIX BUJOB YUeOHOM e TEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOLIEHUSI K HICTOPUYECKOMY M HAYYHOMY HACJIEIUI0 OTEUYECTBEHHOW XUMUU;

YBa)XEHMsI K IpoIleccy TBOpPYECTBA B O0JACTH TEOPUH M MPAKTHUECKOTO MPHIOKEHUS XUMHH,
OCO3HAHUS TOTO, YTO JAHHBIE HAyKH €CTh pe3yJbTaT UIMTENbHBIX HAOMIOACHUN, KPOMOTIMBBIX
JKCIIEPUMEHTAIIbHBIX [IOUCKOB, IOCTOSIHHOTO TPyAa YYEHBIX U IPAKTUKOB;

MHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYEHUHM M TOCJIEAYIOIIEM aHaiu3e MHGOpMaluu O
MepeAOBBIX JOCTUKEHUSIX COBPEMEHHOM OTEYECTBEHHON XUMMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYyallUW, CBSI3aHHbIE C XUMUYECKUMU SIBICHUSMH, W MPHUHUMATH
OCO3HAHHBIE PEUICHUs, OPUCHTUPYACHh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OLIEHMBATh CBOE MOBEACHHUE U MOCTYNKHU CBOMX TOBAPHILEH ¢ MO3UIUI HPAaBCTBEHHBIX
Y MPABOBBIX HOPM U C YUETOM OCO3HAHUSA MOCIEICTBHI MOCTYIKOB;

4) popMupOBaHNS KYJIBTYPHI 310POBbS:

MOHUMAaHMUS I[EHHOCTeH 370poBOro M Oe3omacHoro oOpa3a KM3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coONroieHNs TpaBMJI 0€30MacHOTO OOpalleHUsl ¢ BEUIeCTBAaMHU B OBITY, MOBCEAHEBHOW >KM3HH, B
TPYJAOBOM AESTEIBHOCTH;

MOHUMAHUS [[EHHOCTH TMPaBWUI WHAMBUAYATLHOTO U KOJIJIEKTUBHOTO 0O€30IMaCHOrO TMOBEIEHUS B
CUTYALMSIX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;



OCO3HAHMS MOCIIEACTBUI M HEMPUATHUS BPEIHBIX MPUBBIUEK (YIOTPEOICHUS ANKOTOJIsI, HAPKOTHKOB,
KYpEHUs);

5) TPyAOBOro BOCIIMTAHHUS:

KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B y4eOHO-HMCCIIEOBATEILCKOM AEATEIbHOCTH, OOIIECTBEHHO
I0JIE3HOM, TBOPUYECKON U APYIUX BUJAX JAESITEIbHOCTH;

YCTaHOBKH Ha aKTMBHOE y4acTHE B PEILICHUHU IPAKTUYECKUX 3a/1a4 COLMAIbHON HAPaBJIEHHOCTH (B
paMKax CBOEro KJjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3Y4eHHUIO Mpodeccuil pa3auyHOro poja, B TOM YHCIE€ HAa OCHOBE
MIPUMEHEHUSI IPEIMETHBIX 3HaHUH 110 XUMHUH;

YBa)XEHUSI K TPy, JIOASIM TPyJia U pe3yibTaTaM TPYIO0BOM A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUIYalbHOM TpaeKTOpHUH 0Opa3oBaHusi, Oyayiien
npodeccun M peanu3alud COOCTBEHHBIX >KM3HEHHBIX IIJJAHOB C YYETOM JIMUHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMHUH, HHTEPECOB U OTPEOHOCTEN 00111eCTBA;

6) 3x0/10rNUecKoro BOCNMTAHUA:

9KOJIOTMYECKH 11€71€CO00pa3HOro OTHOLIEHUS K IPUPO/Ie KaK HCTOYHUKY CYIIECTBOBAHUS KU3HU Ha
3emiie;

MOHUMAaHMs TJI00AJBHOTO XapakTepa HKOJIOTMUECKUX MpoOJeM, BIUSHUS OSKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATILHOM CPEIBI;

OCO3HAHHS HEOOXOJWMOCTH HCHOJIb30BAaHUS JOCTM)KEHHM XUMHUHU [UIsl pEUIeHHs BOIPOCOB
paIOHaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HENPHUATHS JEUCTBHN, NPUHOCAIIMX BpPEI OKPYXKAroLEHd NPUPOAHOU Cpenle, YMEHHUs
IIPOrHO3UPOBaTh HEOJIArONpPUATHBIE HKOJOTMUECKHE TOCIEACTBUSA IPEIIPUHUMAEMBIX JEHCTBUI U
IPEIOTBPALLATh UX;

HaJIM4Us Pa3BUTOTO YKOJIOTMYECKOTO MBIIICHHMS, SKOJIOTHYECKON KYNIbTYPBI, OIBITA JESATCIBHOCTH
JKOJIOTMYECKOM  HANPpaBICHHOCTH, YMEHHMS  pPYKOBOJCTBOBATbCSI HMMH B IIO3HABaTEIBHOM,
KOMMYHUKaTUBHOM M COLIMAJIBbHON IpakTHKE, CHOCOOHOCTM M YMEHUS AaKTHUBHO HPOTHBOCTOSTH
UJIC0JIOTUH XeMo(oOouu;

7) UEHHOCTH HAYYHOI0 TO3HAHUS:

MHUPOBO33PEHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAayKW U OOIIECTBEHHOMN
IIPAKTUKU;

IIOHMMAaHUs CHelU(PUKA XUMUU KaK HAyKd, OCO3HaHUs €€ posid B (POPMUPOBAHUU PALMOHAIBHOTO
Hay4YHOT'O MBIIIJIEHNS, CO3JaHUU IIEJIOCTHOTO IMPEJCTABICHUS 00 OKpPYXKAlOIleM MHUpPE Kak O €IMHCTBE
IPUPOJBI U YENIOBEKa, B MO3HAHUM IPUPOAHBIX 3aKOHOMEPHOCTEH M pelIeHUuH HpoOieM COXpaHeHUs
IIPUPOJIHOTO PABHOBECUS;

yOKIEHHOCTH B 0COOOH 3HAYUMOCTM XUMHUHM JJIs COBPEMEHHON ULUBWIM3aLUU: B €€
I'YMaHMCTUYECKOM HAIIPaBJIEHHOCTH U BAKHOM POJIM B CO3aHUU HOBOW 0a3bl MaTepHalbHON KYJIbTYpBHI, B
peleHnH II00aJbHBIX MPOOJIeM YCTOWYMBOIO Pa3BUTHSI UEIIOBEUECTBA — CHIPhEBOM, IHEPTETUUECKOMH,
MUIIEBON M 3KOJOrMYecKOr Oe30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECIIEYeHNH YCIOBUN YCHEIIHOIO
TpyZa ¥ 3KOJIOTMYECKH KOM(OPTHOM JKU3HU Ka)KJJOTO 4ieHa 00I1ecTBa;

€CTECTBEHHO-HAY4YHO! I'PaMOTHOCTH: NOHUMAHHUS CYIIIHOCTH METOJOB NO3HAHMS, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIOCOOHOCTH MCIIOJIb30BaTh MOJIydyaeMble 3HAHUS A aHalu3a U OObSICHEHMS
SBJICHUM OKpYXKAIOIEro MUpa M IMPOUCXOJAIIMX B HEM M3MEHEHHH, yMEHMs JenaTb 0OOCHOBaHHbIE
3aKJIIOYEHUSI HAa OCHOBE HAy4HbIX ()AaKTOB M MMEIOLIMXCS JTaHHBIX C LIEIbI0 MOJYYEHHs JIOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIb30BaTh XUMHUECKHE 3HAHMS Ui pElIeHus npolieM B
pEeaJIbHBIX KU3HEHHBIX CUTYalMsIX;



UHTEpEca K MO3HAHUIO, UCCIIEA0BATEIbCKON IEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY 0Opa30BAaHUIO U CaMOOOpPA30BaHMIO, K aKTUBHOMY
MOJIyYCHUIO HOBBIX 3HAHUH 110 XMMHU B COOTBETCTBHH C )KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPyZa B Pa3IMYHbIX chepax MpoPecCHOHATHHON NeITeTbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHble pe3ysbTaThl OCBOCHMSI IMPOTPaMMBbl 110 XMMHUU HAa YPOBHE CPEIHEro OOLIEro
00pa30BaHUs BKIIOYAOT:

3HAYNUMBbIC JJIA q)OpMHpOBaHI/IH MI/IpOBO33peHI/I5[ O6y‘-IaIOHII/IXC$I MC)KI[I/ICHI/IHJ'II/IHapHI)Ie
(MexrnpeaMeTHbIe) OOIIeHAy4YHbIE MOHATHUS, OTPaXKAIOUIUE IEJOCTHOCTh HAyYHOM KapTUHBI MUpa U
CHGIII/I(i)I/IKy METOOO0B IIO3HAHUA, I/ICHOJ’II)?:yeMI)IX B €CTCCTBCHHBIX HaYKaX (MaTepI/IH, BCIIIECTBO, 3Hepr1/151,
SIBJICHUE, TIPOLIeCcC, CUCTeMa, Hay4YHbIM (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUS,
HCCIIeIOBAaHUE, HAOIIOICHUE, H3MEPEHUE, SKCIICPUMEHT | JIPYTHE);

yHUBEpcaJbHble YyueOHble JeHCTBUA (ITO3HABATENIbHbIE, KOMMYHHKAaTUBHBIE, PETYISITUBHbIE),
obecrieunBaromue (opMupoBaHHE (DPYHKIIMOHATBHOW TPAaMOTHOCTH W COIMAIBHON KOMIIETEHITUH
00yJaroImXxcs;

CIIOCOOHOCTE 00yJaroIIuXxCst HCIOJIb30BaTh OCBOCHHEIE MEXIUCITUTITHHAPHBIC,
MHPOBO33PECHUECKHE 3HAHUS U YHUBEpCAIbHBIC ydeOHBIC ICHCTBUSA B IMO3HABATEIBHOW M COIHMAIbHON
MIPaKTUKE.

MeramnpeaMeTHBIE  PE3YJIBTaThl  OTPAXKAIOT  OBJAJACHHE  YHUBEPCAIBHBIMH  Y4€OHBIMU
MM03HABATEIbHBIMU, KOMMYHHKATHBHBIMH U PETYJISITHBHBIMU JICHCTBUSAMU.

ITo3HaBaTe/IbHbIE YHHBEpPCAJIbHbIE YUeOHbIE 1eiiCTBHUS

1) 6a3oBble JJorMYecKHUe AeHCTBUS:

CaMOCTOSITEIBHO (POPMYITHUPOBATH M aKTyaJIM3UPOBATh MPOOJIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;

OTIPENeNATh IEIN NeATCIbHOCTH, 3a1aBas MapaMeTpbl U KPUTEPUU UX JTOCTHXKCHHS, COOTHOCHTH
pe3ynbTaThl IEATEILHOCTH C TIOCTABJIICHHBIMU IEJISIMU;

WCIIOJIb30BaTh IIPU OCBOCHUM 3HAHUHN MPUEMBI JJOTHYECKOTO MBIIIJICHUS: BBIICIATh XapaKTepHBIC
MPU3HAKK TIOHATHUH M yCTaHABJIMBATh UX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TOHSATHS IS
0OBSICHEHUS OTJICIBHBIX (DAKTOB U SIBJICHUMH;

BBIOMPATh OCHOBAHMS M KPUTEPUH TSI KJIaCCU(UKAIIUN BEIIECTB U XUMUYCCKUX PEaKIIHi;

yCTaHABIUBATh MPUUYNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU,

CTPOUTH JIOTUYECKUE PACCYX ACHUS (MHIYKTUBHBIC, ACAYyKTHBHBbIC, 1O aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH M TPOTHBOpPEYMs] B PACCMaTPUBAEMBIX SBJICHHAX, (OPMYIHPOBATH BBIBOJABI U
3aKITFOYCHUS;

MPUMEHSTH B MpOIIecCce MO3HAHUS HCIOJIb3yeMble B XUMUU CHMBOJIMUECKHE (3HAKOBBIE) MOJIEIH,
MpeoO0pa3oBhIBaTh MOJENbHBIE MPEJICTABICHUS — XMUMHUYECKUN 3HaK (CHMBOJ) DIIEMEHTAa, XMMHYECKas
dbopmyna, ypaBHEHHE XUMHUYECKON PEAKIIUU — IPU PEIICHUH YU4eOHBIX MO3HABATENbHBIX U MPAKTUYECKUX
3a/a4, MPUMEHITh Ha3BaHHbIE MOJICNbHbBIC MPEACTABICHUS A BBISBICHUS XapaKTEPHBIX MPHU3HAKOB
M3y4YaeMbIX BEIIECTB U XUMHUECKUX PEAKLIUM.

2) 6a3oBbIe HCCJIEI0BATEIbLCKHE IeliCTBHS:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O IMO3HAHMS BEIIECTB U XUMUUECKUX PEAKIIUII;

(dbopMynTUpOBaTh IENIM U 33/1a4l UCCIIEIOBAHUS, UCIOIh30BaTh MOCTABIEHHBIE U CAMOCTOSITEIHLHO
chopMynUpOBaHHBIE BOMPOCH B KayecTBE HMHCTPYMEHTA MO3HAHUS M OCHOBBI Ui (POPMUPOBAHUS
TUIIOTE3bI IO MPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX CY)K/ICHMUIA;



BJIQJIETh  HABBIKAMU  CaMOCTOSITEJILHOTO  IUIAHUPOBAHHUSA U IPOBEIACHMS  YUYEHUYECKHX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOMIOJaTh 3a XOJOM IIPOIecca, CaMOCTOSITEIbHO
MIPOTHO3UPOBATH €ro Pe3yabTar, (GOpMyIHpPOBaTh 00OOIIEHUS U BHIBOBI OTHOCHTEIBHO JTOCTOBEPHOCTH
PE3yIbTATOB MCCIEAOBAHUS, COCTABIIATE 000CHOBAHHBIN OTUET O MPOJICIIAHHON padoTe;

npuoOpeTaTh OMBIT YYCHUYECKOW HCCIIEAOBATEIILCKOW M MPOEKTHOH JAEATEIILHOCTH, MPOSBISATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY ITOMCKY METOJIOB pEIIeHHUs MPAaKTUYEeCKUX 3aJad,
MIPUMEHEHUIO PA3JIMYHbIX METOJIOB MIO3HAHMSL.

3) pa6ora ¢ nunopmanmeii:

OPUEHTUPOBATHCSI B Pa3IMYHBIX HMCTOYHUKAX HH(pOpMamuu (HaydHO-TIOMYNSApHAsl JHUTEpaTypa
XHMUYECKOTO COJIEpXKaHUA, CIPaBOYHBIE TIOCOOUs, pecypchl MHTEpHeTa), aHATU3upOBaTh HH()OPMAIIHIO
pa3aMYHbIX BUAOB M (QOpPM MpPEICTaBICHMS, KPUTHUECKH OLEHUBAaTh €€ JOCTOBEPHOCTb U
HENPOTUBOPEUNBOCTS;

(dbopMynupoBaTh 3apOChl U IPUMEHATh pa3jIMyYHbIe METOJbI IPU MOUCKE U 0TOOpE MH(OpMaLUH,
HE0OX0IMMOM ISl BHIOJHEHUS YUeOHBIX 3a71au ONPEeIEHHOTO THIIA;

pHOOpEeTaTh OMBIT HCIHOJB30BaHUSA HHPOPMALIMOHHO-KOMMYHUKAaTUBHBIX TEXHOJOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOWPAaTh ONTUMANIbHYIO GOpMY IpEJICTaBICHNUsS HHPOPMAIUH (CXeMbl, TpaduKH,
JiarpamMMsl, TaOJIUIbI, PUCYHKH U IPYTHE);

WCIO0JIb30BAaTh HAYYHBIM S3BIK B KayecTBE CPEJCTBA MpH paboTe ¢ XUMHUYECKOW HH(OpMalMei:
MPUMEHATh MeEXIpeaMeTHble ((QU3MYecKue W MaTeMaTU4yecKhe) 3HaKM W CHUMBOJIBL, (OPMYIIbL,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMNYCCKUE CPEACTBA HATTIAAHOCTH.

KomMMyHMKaTUBHbIE YHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUA:

3a/1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXIaeMO# TEMBbI B X0JI€ AHAJIOTA U/WJIA JTUCKYCCHH,
BBICKA3bIBATh WU, (POPMYIIUPOBATH CBOU MPEIOKEHUS OTHOCUTEIHLHO BBIMIOJTHEHUS MTPEATIOKECHHOM
3a7a4u;

BBICTYIIATh C HpC3CHTaI_II/IeI71 pPE3yJIbTaTOB MO3HaBaTEIbHOM ACATCIIbBHOCTH, IIOJIYUCHHBIX
CaMOCTOATCIIbHO HJIM COBMECCTHO CO CBCPCTHUKAMH IIPU BBIIIOJHCHUU XHUMHYCCKOI'O ISKCIICPHMCHTA,
HpaKTquCKOﬁ pa6OTBI 1O UCCICAOBAHHUIO CBOICTB N3y4aCMbIX BCIICCTB, pCain3allun yqe6Hor0 IIPOCKTa,
n (bOpMy.]'II/IpOBaTB BBIBOJIBI I10 pE3yJibTaTaM HpOBeI[éHHHX HCCJ'ICI[OBaHI/Iﬁ HYTGM COTJIaCOBAHUS MO3UILIUM
B XO0AC O6CY)KI[CHI/IH 1 oOMeHa MHEHHUSAMU.

PeryasiTuBHbIC YHMBepCaJIbHbIC Y4eOHbIC NeliCTBUA:

CaMOCTOATCIIbHO INIAHUPOBATH U OCYIICCTBJISITH CBOIO MTO3HABATCIIBHYIO JACATCIIBHOCTD, OIIPCACIIANA
e€ LeId u 3aa4u, KOHTPOJJHUPOBATH U II0O MEpPC HCO6XOI[I/IMOCTI/I KOPPCKTUPOBATH npennaraeMmﬁ
AJITOPUTM JaencTBuit IIpU BBINIOJIHCHUU y‘-Ie6HLIX n HCCICAOBATCIIbCKHUX 3aja4y, BLI6I/IpaTB HanboJee
B(I)(IJCKTI/IBHHﬁ CII0Cc00 uX peuicHus ¢ y‘-IéTOM MOJIYYCHHUA HOBBIX 3HaHUM O BEIIECTBAX M XMMHYECKHX
pCaKIUAX;



OCYIIECTBIIATH CAMOKOHTPOJIb IESTEIHHOCTH HA OCHOBE CaMOAHaIN3a U CAMOOLICHKH.

NPEJMETHBIE PE3YJIbTATBI

[IpenmeTHbie pe3yabTaTbl OCBOCHHUS MPOTPAMMBI IO XUMHUHM Ha YriyOIEHHOM YpPOBHE Ha YpOBHE
cpeaHero oomero 00pazoBaHus BKIIOYAIOT crienuuieckue Ui yaeOHOro npenMeTa « XUMHUsD HaydHbIe
3HAHUS, YMEHHUS U COCOObI JEMCTBUI IO OCBOEHUIO, HHTEPIPETAIlMY U TPE0O0pa30BaHNIO 3HAHUH, BUJbI
ACATCIIBHOCTH 110 IMOJYUYCHUIO HOBOI'O 3HAHUA U IIPUMCHCHHUIO 3HAaHUU B Pa3JINYHBIX y‘I€6HBIX CUTyalusix,
a TaKXKC B PCAJIbHBIX JXWU3HCHHBIX CHUTyalUsaX, CBA3AHHBIX C xumuen. B nporpamMme 10 XHUMHUHU
MNPCAMCETHBIC PE3YJIbTAThI IPCACTABJICHBI 110 I'OaM U3YUCHUS.

10 KJIACC

[TpenMeTHBIC pe3yabTaThl OCBOCHHS Kypca «OpraHuveckast XUMUSD OTPaXKaroT:

c(OPMHUPOBAHHOCTh TIPEJCTABIICHUN: O MECTEe W 3HAYCHWM OPraHMYECKOH XUMHUU B CHUCTEME
€CTECTBCHHBIX HayK W e€ poiu B OOECNEYCHWH YCTOWYMBOTO PA3BUTHS YEJIOBEUSCTBA B PEIICHUU
po0JIeM 3KOJIOTHIECKOM, YHEPTreTHIEeCKON U MUIICBOW 0€30MTaCHOCTH, B Pa3BUTHH MEIUIIUHBI, CO3IAaHIH
HOBBIX  MaTepUAIOB, HOBBIX  HWCTOYHUKOB  OSHEPTHHM, B  OOCCIICUYCHWUH  PAIMOHATHHOTO
MIPUPOJIOTIONIE30BAHUSA, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEeH KYJIBTYphl YelIOBEKa, a TaKKe
HKOJIOTUIECKHA 0O0CHOBAHHOTO OTHOIIIEHHSI K CBOEMY 3/I0POBBIO M IPHPOTHOM CPEIE;

BIIQJICHAE CHCTEMON XMMHUYECKHX 3HAHHM, KOTOpas BKIOYACT: OCHOBOIIOJIATAIONIUE TOHATHS —
XAMHUYECKHI DJIEMEHT, aToOM, SPO U DJIEKTPOHHas 00o0Jiouka aroma, S-, P-, d-aroMHBIe OpOuUTaNH,
OCHOBHOE M BO30YKIEHHOE COCTOSHHS aTOMa, THOpHIHM3AIMs aTOMHBIX OpOHTajei, MOH, MOJEKYIa,
BaJICHTHOCTB, JJICKTPOOTPULIATEIFHOCTh, CTENEHb OKUCIICHUS, XUMHYECKas CBS3b, MOJIb, MOJISIpHAsS
Macca, MOJIIPHBIM 00BEM, YIIepOaHBIA CKeleT, (DyHKIMOHAIbHAs TPYINIa, PaguKall, CTPYKTYPHBIC
bopmynbl (pa3BEPHYTHIC, COKpamIEHHBIC, CKEJIETHBIC), M30MEpHs CTPYKTypHash W MPOCTPAaHCTBEHHAs
(reoMeTrpuyecKasi, ONITUYECKas), H30MEPbI, TOMOJIOTHYECKUH PsiJl, TOMOJIOTH, YTIIEBOJOPOIBI, KUCIOPOI-
W a30TCOJIEpXKAIlUe OpraHUYeCKHe COCTUHECHUS, MOHOMEp, TOJHMEp, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCJIMHEHUS; TEOPUH, 3aKOHBI (TIeproandeckuii 3akoH J[. 1. Menneneesa, Teopus
CTPOCHHUsI OpraHmyeckux BemiecTB A. M. byriepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB, 3aKOH
COXpaHCHHS W TPEBpAICHHUS HEPTUU NPU XUMHUYECKHX PEAKIHSX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHIMA
SI3BIK XMMHH, MEPOBO33PEHUYCCKUE 3HAHMS, JICKAIIUE B OCHOBE MOHUMAaHUS IPUIMHHOCTH ¥ CUCTEMHOCTH
XAMUYECKUX SIBJICHUW; MPEICTABICHUS O MEXaHM3MaxX XUMHUYECKUX PEaKIuil, TePMOJUHAMUYCCKUX H
KHHETHYECKUX 3aKOHOMEPHOCTSAX WX IMPOTEKaHWs, O B3aUMHOM BIUSHHHM aTOMOB M TPYII aTOMOB B
MoJieKynax (MHAYKTUBHBIM M Me3oMepHbIi 3 dektsl, opuentantsll u Il pona); dakxromornyeckue
CBEJICHUS O CBOMCTBaX, COCTaBE, IMOJIYYCHHH U O€30IaCHOM HCIOJIB30BAHUN BAXKHEHIIINX OPTaHUYCCKUX
BEIICCTB B OBITY W MPAKTUYECKOW JESITEIBHOCTH YEJIOBEKa, OOIIMX HAYYHBIX MPUHIUIAX XUMUYECKOTO
MPOU3BOJICTBA (HA MPUMEPE MPOU3BOCTBA METAHOJIA, TepepabOTKH HEPTH);

C(OPMHUPOBAHHOCTh YMCHHI: BBISBIATh XapaKTEPHbIC IPHU3HAKK MOHATUH, yCTAaHABJIMBATHUX
B3aMMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIINE MOHATHS MPH OMHUCAHWU COCTaBa, CTPOCHHS U CBOWCTB
OpraHUYECKUX COCAMHEHUN;

c(hOpMUPOBAHHOCTH YMEHHIA:

WCIOJIb30BaTh XUMHYECKYI0 CHMBOJUKY JUIS COCTAaBJICHHUS MOJEKYISAPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKENETHBIX) POPMYIT OPraHUYECKUX BEIIECTB;

COCTaBIISITh YPAaBHEHMSI XMMHUYECKUX PEAKIUHd M PACKPhIBATh MX CYIIHOCTh: OKHUCIUTEIHHO-
BOCCTAaHOBHUTEJILHBIX PEAKIUI IMOCPEICTBOM COCTABIIEHUSI DJIEKTPOHHOTO OanaHca JTHUX pPEakIui,
peaxiuit HFOHHOTO OOMEHa MyTEM COCTABJICHHS UX MOJHBIX U COKPALIEHHBIX HOHHBIX YPABHEHHIA;



M3rOTAaBJIMBATH MOJIENHM MOJIEKYJl OPraHMYECKHUX BEIIECTB Ui WIUIIOCTPALMU UX XUMUYECKOTO U
IIPOCTPAHCTBEHHOTO CTPOCHUSI;

c(OPMHUPOBAHHOCTh YMEHMIA: YCTaHABIMBATh IPHHAJICKHOCTh HM3YYCHHBIX OPraHUYECKUX
BEIIECTB MO HMX COCTaBy M CTPOCHHIO K ONPEAEIEHHOMY KIAcCy/TpyIIle COCAMHEHUH, IaBaTh UM
Ha3zBaHus Mo cucremarnueckoil HomeHnknatype (IUPAC) m mpuBoauTh TpuUBHANbHBIE HAa3BaHUS IS
OTJIENbHBIX TPEJCTABUTENEH OpPraHMYECKUX BEIIECTB (ITWJIEH, AaUeTWeH, TOJYyoJ, IJIMLIEPHUH,
STWJIEHIJIUKOJb, (EHOJ, (QOopMaIbJerus, aueTalbJIerujl, aleToH, MypaBbUHAs KHUCJIOTAa, YKCYCHas
KHCJIOTa, CTEAPUHOBAs, OJICMHOBAas, NAJILMUTHHOBAs KWCIIOTHI, TJIMIWH, aJJaHWH, MaibTo3a, (pPyKTO3a,
aHWINH, AUBUHWII, U30IIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHUE);

c(OPMHUPOBAHHOCTh YMEHHS OTNPENENATh BUJ XUMHUYECKOH CBSA3M B OPraHMYECKUX COCAMHEHUSX
(KoBajyieHTHasl U MOHHAS CBS3b, G- U M-CBSA3b, BOJOPOHAS CBS3b);

C(OPMHUPOBAHHOCTh YMEHHS TIPUMEHSTD TTOJ0KEHHUS TEOPHH CTPOCHUS OPraHUYECKUX BEIIECTB A.
M. ByrnepoBa At 00bsICHEHHS 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHUS;

c(OpPMHUPOBAHHOCTh YMEHMM XapaKTepH30BaThb COCTaB, CTpPOEHHE, (PU3NYECKHE M XHMHUYECKHE
CBOMCTBa THUIMYHBIX [PEJCTABUTEIEH pa3IMYHBIX KJIACCOB OpPraHMYECKUX BELIECTB: aJIKAHOB,
LUKIIOAJIKAHOB, aJIKEHOB, aJKaJUEHOB, AIKWHOB, apOMAaTUYECKUX YIIIEBOJOPOJIOB, CIIUPTOB, allbJETHUIOB,
KETOHOB, KapOOHOBBIX KHCJOT, MPOCTBIX M CIOKHBIX A(PHPOB, )KUPOB, HUTPOCOSAWHEHHA W aMHHOB,
aMUHOKHCIIOT, OEJIKOB, YIJeBOJAOB (MOHO-, AM- M MOJMCAXapuJ0B), WLIFOCTPUPOBATH T€HETHUYECKYIO
CBSI3b MEXAYy HHUMH YPaBHEHUSIMH COOTBETCTBYIOIIMX XHUMHUYECKHX PEAKIHiA C WCIOIh30BaHHUEM
CTPYKTYPHBIX (OPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS MOJITBEPXK/IaTh Ha KOHKPETHBIX TPUMEpax XapaKTep 3aBHCHMOCTH
PEAKIIMOHHOM CIIOCOOHOCTH OPraHMYECKUX COEAMHEHHMH OT KPaTHOCTH U THUIIA KOBAJEHTHOW CBS3U (G- U
T-CBSA3M), B3AUMHOT'O BJIMSIHMSI aTOMOB U I'PYII aTOMOB B MOJIEKYJIaX;

C(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHUKU YIJIEBOJAOPOIHOTO ChIPbS (HE(TS,
MPUPOJHBIN Ta3, Yroijib), CIOCOOBI €ro mepepadOTKM W MPAKTUYECKOE IPUMEHEHHE IPOJIYKTOB
nepepaboTKH;

Cc(OPMHUPOBAHHOCTh BJIAJICHUSI CUCTEMOI 3HAHUN O €CTECTBEHHO-HAYYHBIX METOAAX MO3HAHWS —
HaOJIIOIEHUH, W3MEPEHHUH, MOJAEIMPOBAHUH, SKCIEPUMEHTE (PEabHOM U MBICIEHHOM) U YMEHMS
IPUMEHSATh 3TH 3HAHUS;

C(OPMHUPOBAHHOCTh YMEHHS NPUMEHATHOCHOBHBIC OINEPALMM MBICIUTEIBHON JEATEIILHOCTH —
aHaJM3 M CUHTE3, CpaBHEHHE, 000OIlEHHE, CUCTEeMAaTHU3aLUIO, BBISBICHHUE NPUYMHHO-CIEICTBEHHBIX
CBsI3eM — AJIs1 U3y4YEHUSI CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUMT;

C(OPMHUPOBAHHOCTh YMEHMH: BBIABIATH B3aUMOCBA3b XMMHUYECKMX 3HAHUH C MOHATUSAMH HU
IPEJCTABICHUAMU JPYTUX €CTECTBEHHO-HAYYHBIX HpPEAMETOB Uil 0ojiee OCO3HAHHOTO MOHUMAaHUS
CYIIIHOCTH MaTepHaJIbHOI'O €IMHCTBA MHUPA, HCIIOJIb30BaTh CUCTEMHBIE 3HAHUS [0 OPraHUYECKON XUMHH
111 OOBSICHEHUS U IPOTHO3UPOBAHUS SBJICHUN, UIMEIOIIHUX €CTECTBEHHO-HAYYHYIO IIPUPOJLY;

c(OPMHUPOBAHHOCTh YMEHH: NMPOBOAUTH PACUYETHI MO XUMHUYECKUM (OpMYlIaM U ypaBHEHUSM
XUMUYECKUX DPEaKLUUi € HCHOJIb30BaHHMEM (U3NYECKUX BEIMYMH (Macca, 00bEM Tra3oB, KOJIUYECTBO
BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJMWYECTBEHHONW CTOPOHBI: pacuéThl MO HAXOXKICHUIO
XUMUYECKOH (popMyJibl BeleCTBa MO MU3BECTHBIM MACCOBBIM JIOJSAM XHUMUYECKUX AJIEMEHTOB, MPOAYKTaM
CrOpaHusl, IIIOTHOCTH Ia3000pa3HbIX BEIIECTB;

C(OPMHPOBAHHOCTh YMEHHI: NPOTHO3MPOBATH, AHAIM3MPOBATh W OLIEHUBATh C MO3ULUN
HKOJIOTUYECKON 0e30MacHOCTH TOCIEACTBHUS OBITOBOM M IMPOU3BOJICTBEHHOM NESATEIBHOCTH YEIOBEKa,
CBSI3aHHOW C TepepabOTKONW BELIECTB, HCIOJB30BATHIIONYUYCHHbIE 3HAHHS JUIS NPUHATUS TPaAMOTHBIX
peleHui mpobjaeM B CUTyallUsX, CBI3aHHBIX C XUMUEH;



Cc(OPMHUPOBAHHOCTh YMEHHUH: CaMOCTOSITENbHO IUIAHUPOBATh W TMPOBOJAUTH XUMHUYECKHUN
SKCHEPUMEHT (IIOJIyYEHHME M M3YYEHHME CBONCTB OPraHMYECKUX BEILECTB, KAaYECTBEHHBIE PpEaKLUU
YII€BOJOPOJOB Pa3IMYHBIX KJIACCOB M KUCIOPOACOJEPKAIIUX OPraHUYECKUX BEIIECTB, pELICHUE
OKCIIEPUMEHTAIBHBIX 33Jad M0 PACHO3HABAHUIO OPraHMYECKMX BEIIECTB) C COOJIIOJICHUEM IPaBHI
0e30macHOTO OOpalIeHus C BEHIECTBAMU M Ja0OpaTOpHBIM 000pydOBaHWEM, (GOPMYIHpPOBATH LENIb
WCCIICIOBAHUS, TPEACTABIATh B Pa3IMYHONW (opMe pe3ylbTaThl SKCIIEPUMEHTa, aHATU3UpOBaTh U
OLICHUBATH UX JIOCTOBEPHOCTS;

c(OPMHUPOBAHHOCTH YMEHHIA:

coOMoIaTh TpaBUiIa DKOJOTHYECKH IEJIeCO0OpPa3HOro TMOBeNeHHs B OBITY H  TPYIOBOU
JEATENBHOCTH B LEJSAX COXPAHEHUsI CBOETO 3/10POBbsl, OKPYKAKOLIEH IPUPOIHOMN CPEabl U TOCTHKEHUS €€
YCTOMYHMBOTO PAa3BUTHS;

OCO3HABaTh OIIACHOCTb TOKCHUYECKOTO JIEMCTBHS HA JKMBBIE OpraHHU3Mbl ONPEICIEHHBIX
OPraHMYeCcKUX BEIIECTB, MOHUMas cMbic nokazarens [TJIK;

aHAJIM3UPOBATh 11€J1€CO00Pa3HOCTh MPUMEHEHUSI OPraHUYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B
OBITY C TOUKH 3pEHUSI COOTHOLIEHUSI PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIIECTBIIATH IIeJICHANPABICHHBIN TOUCK XUMUYECKOU HH(pOpMaIuu
B pa3IMYHBIX HCTOYHUKAX (HaydHas W ydyeOHO-HayuyHas JUTepaTypa, CpeAcTBa MaccoBO MHGopMaIui,
WnTepHer u apyrue), KpUTUYECKH aHAIM3HPOBaTh XMMUYECKYIO MH(QOpMaIUIo, nepepadaThiBaTh €€ U
WCIIOJIb30BaTh B COOTBETCTBUHM C MTOCTABJICHHOM y4eOHOM 3a1auei.

11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHUSI Kypca «O011as 1 HeopraHueckasi XUMUs OTPaXKakoT:

cOpPMUPOBAHHOCTh MPEACTABICHUI: O MaTepHaJbHOM E€IUHCTBE MHpPA, 3aKOHOMEPHOCTSIX H
[TO3HABAEMOCTH SIBJICHUI IPUPOJBI, O MECTE M 3HAUEHUHM XMMHH B CUCTEME ECTECTBEHHBIX HAyK U €€ PO
B 00ecreyeHNH YCTOMYMBOTO pPa3BUTHUS, B PELICHUH MPOOJIEM HKOJIOTUYECKOM, SHEpPreTuyeckod u
MUIIeBOM 0€30MacHOCTH, B Pa3BUTUM MEIUIMHBI, CO3/IaHUM HOBBIX MAaTE€pPHaJIOB, HOBBIX HCTOYHHKOB
SHEpruM, B 00€CMEeYeHUH PAIMOHAJIBLHOTO MPUPOAOIOIB30BAHUS, B (OPMUPOBAHUM MHPOBO33PEHUS U
oOmieil KynbTypbl YellOBEKa, a TaKKe SKOJIOTMUECKd 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3[I0POBBIO U
MIPUPOIHOM cpelie;

BJIaJICHUE CUCTEMOM XMMHUYECKUX 3HAHUN, KOTOpas BKIIKOYAET: OCHOBOINOJIArarOLIME MOHATHS —
XAMHUYECKHI 3JIEMEHT, aToM, SIPO aTtoMa, M30TOIIbI, JICKTPOHHAs 000JI0YKa atoMa, S-, p-, d-aTOMHBIE
opOuTaii, OCHOBHOE U BO30YXIEHHOE COCTOSIHUS aroma, THOpuAM3alMsl aTOMHBIX OpOuTajeil, MoH,
MOJIEKYJIa, BAJEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCICHMS, XHMHUUYECKass CBA3b
(KoBasieHTHAas, HOHHAs, METAIJIMUECKas, BOJOPO/IHAS ), KpUCTATNYecKas pelIéTKa, XuMUIecKasi peakius,
pacTBOp, SJIEKTPOJIUTHI, HEAIEKTPOJUTHI, SJIEKTPOJMTHUYECKAS JUCCOLMALMS, CTENEHb JUCCOLMALIMM,
BOJIOPOJIHBIM TOKa3aTeNlb, OKUCIHUTEIb, BOCCTAHOBUTENb, TEIUIOBOM A(P(GEKT XUMUYECKOW peakluH,
CKOPOCTh ~XMMHYECKOM peakuuH, XUMHYECKOE paBHOBECHE; TEOpPUHM U  3aKOHBI  (Teopus
ANEKTPOJUTUYECKON AUCCOUUalNK, epruoaudyeckuid 3akoH .M. MenneneeBa, 3akOH COXpaHEHHSI MaCChl
BEILIECTB, 3aKOH COXPAHEHUS M MPEBPAILLICHUS SHEPIUU NPU XMMHUYECKUX PEaKLUsIX, 3aKOH MOCTOSHCTBA
coCTaBa BEIIECTB, 3aKOH JEMCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3bIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHMS, JIEKAIUE B OCHOBE IIOHUMAHUS IPUUYNHHOCTH U CHCTEMHOCTH XUMHUYECKHX
SIBJICHUI; COBPEMEHHBIE NPEACTABIEHUS O CTPOECHUM BEIIECTBA HA aTOMHOM, MOHHO-MOJIEKYJISIPHOM U
HaJIMOJIEKYJISIPHOM YPOBHSIX; MPEACTABICHUS O MEXaHU3MaX XUMHUECKUX PEaKINi, TEPMOIUHAMHUYECKUX
U KUHETHYECKHX 3aKOHOMEPHOCTAX HX IPOTEKaHMs, O XUMHUYECKOM DPAaBHOBECHUH, pacTBOpax U
JMCIIEPCHBIX CHCTEeMax; (paKTOJOTHUYECKUE CBEACHUS O CBOMCTBAX, COCTaBE, MOJyYEHUU U Oe30macHOM
UCTOJb30BAHUM BAXXKHEMIIMX HEOPraHWYECKHX BEUIeCTB B OBITY U TNPaKTHMYECKOW JEATENIbHOCTH
YeJioBeKa, OOIKX HayYHBIX MPUHIUIIAX XUMHUECKOTO ITPOU3BOICTBA;



c(OPMHUPOBAHHOCTh YMEHHMU: BBISBIISATh XapaKTEpHbIE MPU3HAKUA TOHSATHHA, YCTaHABIMBATH HUX
B3aMOCBSI3b, UCII0JIb30BATh COOTBETCTBYIOLIUE MOHATUS IPU ONMCAHUU HEOPraHUYECKUX BELIECTB U UX
IIpEBpALICHUN;

c(OPMHUPOBAHHOCTh YMEHHS HCIOJb30BATh XMMUYECKYI0 CHMBOJHKY JUIi COCTAaBICHHUA (POPMYI
BEIIECTB M YpPaBHEHMH XHMHUYECKHX peaknuid, cucrtemarnyeckyro HomeHkiarypy (IUPAC) wu
TpUBHUAJIbHbIE HA3BAHUS OTJEJIbHBIX BELIECTB;

C(OPMHUPOBAHHOCTh YMEHHS OIPENENATh BAJCHTHOCTh W CTENECHb OKHCICHUS XUMHYECKUX
JJIEMEHTOB B COEIUHEHMSX, BMJI XUMHUYECKOW CBSI3M (KOBAJCHTHAs, MOHHAs, MeETaJNIn4yecKas,
BOJIOPOJIHAS ), TUIl KPUCTAJUIMYECKOMN peIETKH KOHKPETHOTO BELIECTBA;

c(OPMHUPOBAHHOCT YMEHHUSI OOBSCHATH 3aBUCHMOCTh CBOWCTB BEIIECTB OT BUIA XHUMHUYECKON
CBS3M M THUNA KPUCTAJUIMYECKON pemETKH, OOMEHHBI M JOHOPHO-aKUENTOPHBIH MEXaHU3MBI
00pa3zoBaHus KOBAJEHTHOU CBSI3H,

c(OpPMHUPOBAHHOCTh YMEHMH: KIaCCU(QHUIMPOBATH: HEOPraHMYECKHE BEIIECTBA IO MX COCTaBy,
XMUMHMUYECKHE PEaKLUU 1O Pa3Iu4HbIM MPU3HAKaM (YHCIy U COCTaBy pearupyrolux BELECTB, TEINIOBOMY
3¢ eKTy peakiuu, U3MEHEHHUIO CTETIEHENH OKHCIEHHUS 3JIEMEHTOB, 00OpaTUMOCTH, Y4acTHUIO KaTajau3aTropa
U JPyTUe); CaMOCTOSATENIbHO BHIOMPATh OCHOBAHUS U KPUTEPUHU JUISI KiTacCU(UKAIIMK U3Y4aeMbIX BEIECTB
Y XUMHYECKUX PEAKIINH;

chopMUPOBAHHOCTh YMEHHUS PACKPBIBATh CMBICI mepuoandeckoro 3akoHa JI. M. MenaeneeBa u
J€MOHCTPUPOBATh €T0 CUCTEMATU3UPYIONIYI0, 0ObSICHUTENBHYIO U IPOTHOCTHYECKYIO (PYyHKINU;

cOpPMUPOBAHHOCTh YMEHHUI: XapaKTepu30BaTh JJEKTPOHHOE CTPOCHHE aTOMOB U HOHOB
XUMUYECKUX 3JIEMEHTOB MepBOro—4eTBéproro nepuogos llepnommyeckon cucremsl .M. Menneneesa,
UCTIOJNIb3Ysl TOHSATHS «IHEPTeTHUCCKHE YPOBHHU», «IHEPreTHUECKHE MOIYPOBHH», «S-, P-, d-aTOMHBIC
opouTanm, «OCHOBHOE u BO30YXIEHHOE SHEPreTUYECKUE COCTOSIHUS aTomay;
00BACHATH3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX AJIEMEHTOB M UX COSAMHEHU MO MepHoIaM
u rpynnam Ilepuonnueckoit cucremsl [l. . MenneneeBa, BaIeHTHbIE BOBMOKHOCTH aTOMOB 3JIEMEHTOB
Ha OCHOBE CTPOEHHUSI UX JIEKTPOHHBIX 000JIOUEK;

chOpMUPOBAHHOCTh YMEHHIl: XapaKTepu3oBaTh (OMUCHIBaTH) OOIIME XUMUYECKHE CBOWCTBA
BEILIECTB Pa3JMYHBIX KJIacCOB, MOATBEPKIATh CYHIECTBOBAHME TI'€HETHYECKOM CBSI3U MEXAY
HEOPraHMYECKHUMH BEUIECTBAMHU C IOMOIIBIO YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;

chOpMUPOBAHHOCTh YMEHHUSI PACKPBIBATH CYIIHOCTh: OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUil
MIOCPEJICTBOM COCTaBJICHUSI 3JIEKTPOHHOTO OajlaHca 3TUX peakiuii; peakiuuii MOHHOTO OOMEHa IMyTEM
COCTaBJICHUS HMX IOJHBIX W COKpAIlEHHBIX HMOHHBIX YPABHEHUM; peakui TUAPOJIN3a; peaKuui
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe THIPOKCOKOMIUIEKCOB IIMHKA U aTIOMHHHUS);

c(OpPMUPOBAHHOCTh YMEHUSI OOBSCHATH 3aKOHOMEPHOCTH IMPOTEKAaHUs XUMHYECKHUX pEeaklui ¢
YU4E€TOM MX PHEPreTUYECKUX XAPAKTEPUCTUK, XapaKTep MU3MEHEHHUS CKOPOCTH XMMHUYECKOW pEaKkIUu B
3aBUCHUMOCTH OT PA3NUYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEIICHHUS XUMHUYECKOTO PaBHOBECHUS O]
BIIUSIHUEM BHEIIHUX Bo3aercTBui (mpuuiun JlelllaTense);

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh XUMUYECKHE PEaKIMH, JeXKallhie B OCHOBE
IPOMBIIIJIEHHOTO TOJYYEHHUS! CEpHOM KHUCIOThI, aMMHaKa, OOLIMEe HayyHble MPUHLUIBI XUMHUYECKUX
MIPOU3BO/ICTB; 11€71€C000pa3HOCTh MPUMEHEHUS] HEOPraHMUECKUX BEIECTB B MPOMBIIUIEHHOCTH U B OBITY
C TOUYKHU 3pEHUS COOTHOILLIEHUS PUCK-TIOJIb3A;

C(OPMHUPOBAHHOCTh BJAJEHHUS CHUCTEMON 3HAaHMH O MeETOJAax HAYYHOTO TIIO3HAHMS SBJICHUMN
IpUPOJBl — HAOIOJEHHWE, W3MEpPEeHUe, MOJETUPOBAHME, SKCHEPUMEHT (peajbHbIi U MBICICHHBIH),
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, YMEHMsI NPHUMEHATb 3TU 3HAHUS IPU IKCIEPUMEHTAIbHOM
UCCIIEIOBAaHUM BELIECTB M JUII OOBSCHEHMS XHUMMUYECKHX SBJICHHUH, HMEIOLIUX MECTO B MPHUPOJE,
MIPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U B [IOBCEAHEBHON KU3HU;



Cc(OPMHUPOBAHHOCTh YMEHHUS BBISBIATH B3aHMMOCBSI3b XMMHUYECKUX 3HAHUM C TOHSATUAMU U
NPEJCTaBICHUAMU JPYTUX €CTECTBEHHO-HAYYHBIX NPEIAMETOB Ui 0oJjiee OCO3HAHHOTO TOHUMAaHUS
MaTepHAILHOTO €ANHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHHSI MPOBOAUTH PACUETHI: C HMCHOJIB30BAHUEM IOHSATUN «MaccoBasi JOJIs
BEIIECTBA B PACTBOPE» U «MOJIIPHAsi KOHIIEHTPAIIMSDY; MACChl BELIECTBA WM 00BEMa ra3a 1o W3BECTHOMY
KOJIMYECTBY BEUIECTBA, MAacCe MM OOBEMY OIHOTO W3 YYaCTBYIOIIMX B PEAKIMH BEHIECTB; TEIUIOBOTO
spdexTa peakuuu; 3HaAUYCHHUS BOJOPOJHOTO IOKa3aTelsi pacTBOPOB KUCIOT W IIEJIOYEH C W3BECTHOMH
CTETIEHBIO UCCOIMANNU; Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOJYKTA PEAKIMH, €CIH OJHO U3
HWCXOJHBIX BEIIECTB JIaHO B BUJIE PAaCTBOpa C OMPEIEIEHHON MacCOBOM J0JIEN pacTBOPEHHOIO BELIECTBA
WIH JAHO B M30BITKE (MMEET IPUMECH); JOJIM BBIXOJA MPOIYKTa PEAKIUU; 0ObEMHBIX OTHOILIEHUI ra30B;

COPMHUPOBAHHOCTh YMEHHH: CaMOCTOSITETIbHO IUIAHUPOBAaTh W TMPOBOJUTH XUMHUYECKHA
OKCTIEpPUMEHT (TIPOBENICHHE pEaKIuii HOHHOTO OOMEHa, TOJTBEp)KJICHHE KadeCTBEHHOTO COCTaBa
HEOPraHWYECKUX BEIIECTB, OMPEICICHHE CpeIbl PAacCTBOPOB BEHIECTB C IOMOMIBIO HHIMKATOPOB,
W3yueHHE BIUSHHUS PA3IMYHBIX (AKTOPOB HA CKOPOCTh XHMHUYECKOM pEakiud, pelieHue
OKCTIEPUMEHTANBHBIX 3a7ad 1o TemaM «Metamubey U «Hemeramnsr») ¢ coOmoeHHEeM TpaBUII
Oe3omacHoro oOpallleHusi ¢ BellecTBaMU U JabOpaTOpHBIM 000pyAOBaHHEM, (HOPMYIHUPOBATH LEb
WCCIIE/IOBAHUS, TPEICTABIATh B Pa3IMYHONW (OpMe pe3yiabTaTbl SKCIEPUMEHTA, aHaJIM3UpOBATh M
OIICHUBATHHX JIOCTOBEPHOCTH;

chOpMUPOBAHHOCTh YMEHHH: COOMIO/IaTh TIpaBWjIa TOJB30BAHUS XHMHUYECKOW TOCYyA0H U
a00paTOpPHBIM 000pPYIOBAaHUEM, OOpAIIEHUS C BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH T10
BBITIOJTHEHHUIO JTAOOPATOPHBIX XUMHUYECKUX OIBITOB, SKOJIOTHYECKH IIETIECOO00Pa3HOTO MOBEICHUS B OBITY
U TPYJOBOM AEATETBHOCTH B LEISIX COXPAHEHHUS CBOETO 3/J0POBbs, OKpYXalolleld MPUPOTHOU Cpedbl U
JNOCTHXKEHHSI €€ YCTOMYMBOIO pa3BUTHUS, OCO3HABATH OIMACHOCTh TOKCHYECKOIO JEHCTBUS Ha KUBBIC
OpraHu3Mbl ONIpeeIEHHBIX HEOPraHWYECKUX BEUIECTB, MOHUMAs cMblci rokasarens [1J1K;

c(OpMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH 1IeJIEHANIPABIICHHBIN MOUCK XUMUYECKON HH(OpMauu
B pa3IMYHBIX HCTOYHUKAX (HaydHas W ydyeOHO-HayuyHas JUTepaTypa, CpeAcTBa MaccoBOi MHGoOpMaIui,
WNuTtepHer u apyrue), KPpUTHUECKU aHAIM3UPOBATbXUMHUYECKYIO HH(pOpMAIUIO, NepepadarbiBaThe U
HCI0JIb30BAThB COOTBETCTBUU C IMOCTABJICHHOMN yueOHOM 3a1adeii.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne KoaudecTBo4yacosB

HaumeHoBaHuepas3aejioB 1 JuexkTpoHHble (¢ poBbIE)
n/ Bcer | KonTpoabnbiepad = IIpakTuueckuepad

TEeMIIPOrpaMMbl o0pa3oBaTe/ibHbIEpeCcypchl
1 1] OThBI OThLI

Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHMYeCKOil XUMUM

[Ipeamer oprannueckoin )
https://resh.edu.ru/subject/lesson/6149/start/

xumun. Teopus cTpoeHus

1.1 . 8 1 170388/
OpPraHu4e€CKux COCIUMHCHUUN A.
M. bytnepoBa
Hroromnopaszneny 8

Pa3znesa 2.YriieBoaopoanbl

https://resh.edu.ru/subject/lesson/6151/start/1
IIpeneabHBICYTIIEBOIOPOALI —
21 | PeA YIIICBOAOPOA 5 49993/
aJIKaHBI, IUKJIOAJIKAHBI
29 HenpenenbHbie yrieBo10poIbL: 14 1 1 https://resh.edu.ru/subject/lesson/5412/start
' QJIKCHBI, aJIKAIUCHBI, aJIKUHBI [212563/
https://resh.edu.ru/subject/lesson/4775/start/1
ApoMaTHYeCKUEYTIIEBOJOPOIEI
23 P YIICBOAOPOA 8 50494/
(apeHnsr)
TIpUpPOIHbIE HCTOUHUKH https://resh.edu.ru/subject/lesson/4769/start/1
2.4 yIIEBOJIOPOIOB U UX 4 20350
nepepaboTka
https://resh.edu.ru/subject/lesson/4769/start/1
T"anoreHnpon3BoOIHEBIEYTIIEBOIO
25 POHSBOAHBICYTIICBON 4 1 50550/
poIoB



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/

Wroro mno pazueny 35

Pa3znen 3.KuciopoaconepxamueopranniyeckuecoenHeHUst

https://resh.edu.ru/subject/lesson/4776/start/1
3.1 Crnuptsl. DeHon 11 1 50604/

KapOGonunbHbie cOeTMHEHUS:
https://resh.edu.ru/subject/lesson/4769/start/1

aJIbJICTUAbl U KETOHBI.

3.2 21 1 50550/
KapGoHoBBIE KHUCTOTHI.
Cnosxnbie 3¢upsl. XKupsl
https://resh.edu.ru/subject/lesson/6150/start/1
3.3 YrneBoasl 9 1 50687/
Hroro no pazneny 41
Pa3znea 4.A30Tconep:kanueopraHndecKuecoe M HeHu st
https://resh.edu.ru/subject/lesson/4743/start/1
AMUHBI. AMUHOKHCIIOTEL.
4.1 12 1 2 50742/
benxkn
Hroronopazneny 12

Pa3znea S.BbicokomMoJieKyJISIpHbIeCOeTUHEHUS

- BBICOKOMOJEKYIIAPHBIE A . :’;tfss;//resh.edu.ru/subiect/lesson/4743/start/1
COEIUHEHUS
Hroro no pazgeny 6
OBIIEE KOJIMYECTBO YACOB 102 9 6
10 ITPOT'PAMME



https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/150742/
https://resh.edu.ru/subject/lesson/4743/start/151452/
https://resh.edu.ru/subject/lesson/4743/start/151452/

11 KVIACC

KoanuecTBouacon DJIeKTPOHHBbIE
Ne HaumeHoBaHuepas3aejioB U (muposbIe)
n/n TEMIIPOrpaMMbl Bcero Koutpoabubiepadorbl | [IpakTuuecknepadoThl P
o0pa3oBaTe/bHbIEPECYPCHI
Paznen 1.TeopeTnuecKkueoCHOBLIXUMHH
Crpoenue aToMa.
[Tepronnueckuii 3aKOH U
1.1 [epuoanyeckas cucrema 9
XUMHUYeCcKnX deMeHToB J1. 1.
MenneneeBa
19 CrpoeHueseniecTna. 11 1
MHuoroo6pa3ueBeniecTn
1.3 XHUMHUYECKUEPECAKITUN 19 1 3
Hroronopazneny 39
Pa3znen 2.Heoprannueckasixumust
2.1 Hemerans 31 3
2.2 Mertambl 23 2
Hroronopazneny 54
Pa3zpen 3.XuMus 1 ;Ku3HbL
31 MeTo bl T0O3HAHUS B XUMUH. 9
' XuMUs U KHU3Hb
Uroronopazneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 6 8
I[TPOTPAMME







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Temaypoka

KoauyecTtBo 4acoB

Bcero | KoHTpo/ibHBIEPA0OTHI

IIpakTnyecknepadoThI

Jara
U3ydeHus

[Ipeamer u 3HaueHNE OPraHUYECKON XHUMUH,
MPEACTABICHUE O MHOTOOOpa3uu OPraHUIECKUX
COEIMHEHUI

Teopust cTpOEHUS OPraHUYECKUX COCTMHEHUN
A. M. byrnepoBa. Bxonuas KoHTponbHas pabota

DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BasneHTHBIE BO3MOXXHOCTH aTOMa YIiiepo/a.
XUMHUYECKas CBSI3b B OPraHHYECKIX
COCIIMHEHUSIX.

Mexaaun3Mbl 00pa3oBaHUs U CIIOCOOBI pa3phiBa
KOBAJICHTHOM CBSI3H,

Bunel uzomepun: CTpyKkTypHas,
MIPOCTPAHCTBEHHAA. DJIEKTPOHHBIE AP DEKTHI B
MOJIEKYJIaX OpPraHUYeCKUX COCIUHEHHM

[IpencraBnenue o knaccuukanuu u
cucrematrueckas Homenkiaarypa (IUPAC)
OpPraHUYeCKUX BEIICCTB

Knaccudukanus peaknuii B opraHu4ecKon
XUMHH

KonTtposneHas padota no teme «IIpenmer
OpraHu4yecKor XUMuH. Teopus cTpoeHus
OopraHuueckux coeauHeHnii A. M. byrneposa»




AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
dhopmMyIna, HOMEHKIIATypa U H30MEpHs,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI

10

duznueckre 1 XMMUYECKUE CBOMCTBA aJIKAHOB

11

Haxosxnenue ankanos B npupoje. CriocoOsbl
MOJIYYCHHA U IPUMCHCHUC aJIKAaHOB

12

Huxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJIYYCHHA U IPUMECHCHUC

13

Pemenue pacuéTHBIX 3a7a9 Ha ONPEICTICHIE
MOJICKYJISIPHOH (hOPMYJIBI OPraHUIECKOTO
BEIIECTBA 10 MACCOBLIM JIOJISIM aTOMOB
9JIEMEHTOB, BXOJAIIUX B €0 COCTAaB.
CucreMaruzanys 1 0000IeHNE3HAHNNTIOTEME

14

AJIKEHBI: TOMOJIOTHYECKHH psiJl, 001as
dhopmysna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIL.
CTpyKTypHas U UC-TPAHC-U30MEPHUSIATKEHOB

15

Pu3nuecKue 1 XMMUYECKHE CBOMCTBA aJIKEHOB.
IIpaBnnoMapkOBHUKOBA

16

CriocoOBbl MOJIY4YCHU U IPUMECHCHUC AJIKCHOB

17

[IpakTnueckas paborta Ne 1 mo Teme
"[lonydeHne aTUIIEHA U U3YyYEHHUE €r0 CBOMCTB"

18

Pemenue pacu€THBIX 3aa4 Ha ONIPEAEICHUE
MOJIEKYJISIPHOM (POPMYJIIBI OPraHUYECKOTO
BEIIECTBA




AJKanueHbl: cOnpsuKEHHbBIC, U30JIMPOBAHHBIE,

19 KymynupoBaHHbIe. OCOOEHHOCTH 3JIEKTPOHHOTO
CTPOCHHUS

20 XUMHUYECKUECBOUCTBACONPSKEHHBIXIUECHOB

21 CrniocoObl mosTy4eHHus U IpUMEHEHNE
aJKaJuCHOB
AJIKWHBI: TOMOJIOTUUECKHH psiji, oO1as

29 dhopmyrna, HOMEHKIIATypa, YJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYII,
(uznueckue cBoicTBa

23 XUMHYECKHECBOMCTBAAIKHHOB

24 KauecTBeHHBIE peakiii Ha TPOMHYIO CBSI3b

25 CriocoObl MostydeHus: U MpUMEHEHNE aIKHHOB

26 Pemenne 3agad: pacy€Tsl 0 ypaBHEHUIO
XUMHUYECKOHN peaKiuu

97 CucreMaruzanys 1 0000IeHe 3HAHUN 110
TeEME
ApeHBI: TOMOJIOTHYECKUI Psifl, 001Ias

08 dhopmyna, HOMEHKIATypa. DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI OeH30J1a
U TONyoJia, uxX (pusmdeckue CBONCTBA

29 XHWMHUYECKUE CBOMCTBA apPEHOB: PEAKIIUU
3aMeIleHH
XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKIIUU

30 MIPUCOEANHEHUS, OKUCIIEHHE TOMOJIOTOB
OcH30I1a

31 Oco0eHHOCTUXUMHYECKUXCBOMCTBCTHPOIIA

32 Pemenne pacuéTHbIX 33724 Ha ONIpEICTICHIE




MOJIEKYJISIPHOM (POPMYIIBI OPTraHUYECKOTO

BEIIECTBA

33 CrniocoOblI mosTy4eHHs 1 IPUMEHEHNE apeHOB

34 I'eneTrueckas CBsI3b MEXAY Pa3IMYHBIMU
KJIaccaMH YIJIEBOJOPOJIOB
PacuéTel 0 ypaBHEHHUSAM XUMUYECKUAX

35 peakuuii. Cucremaruzaius u 00001IeHe
3HaHUH IO TEME

36 [Tpupomusrii ra3. [lonyTapie HETIHBIC Ta3bI

37 KameHnHBI#1 yroJib 1 IpOIyKThI €r0
nepepadboTKu

38 Hedtp 1 ciocoOw1 €€ mepepaboTKu.
[IpumenenuenporykToBnepepabOTKuHEDTH

39 I'enetnueckas CBsA3b MEXIY PA3TUYHBIMU
KJIaccaMH YIJIeBOJOPOJIOB
l"anorenonpon3BoAHbBIE YIIIEBOJOPOIOB!

40 ANIEKTPOHHOE CTPOEHUE; PEaKLIUU 3aMEeLICHUS
rajioreHa
JelicTBue 1en04eil Ha TaJIOreHIPOU3BOIHBIC.

41 BsaumoelicTBre IurajoreHajIkaHoB ¢
MarHuem U UHKOM

42 CucremaTu3zanus 1 00001IeHHe 3HAHUN IO
pazneny "VYrieBonopoasr"

43 KonTtponbHas pabora no teme
"Yrnesonopoas!”
[IpenensHble 0THOATOMHBIE CIIMPTHI:

44 TOMOJIOTHYECKUH psif, oOmmas popmyina,

CTPOCHHUEC MOJICKYJI, U30OMCPHI, HOMCHKJIATYpPA,




Kiaccuukanus, pusnuecKkue cBoiCTBa

XHUMHUYECKUE CBOMCTBA MPEIEIbHbBIX

45 OJIHOATOMHBIX CITHPTOB

46 CriocoObI mosTydeHHst 1 IPUMEHEHNE
OJIHOATOMHBIX CITHPTOB
[TpocTsie 3¢hupbl: HOMEHKIIATYpa U U30MEPHS,

47 0COOEHHOCTH (PM3UYECKUX U XUMUYECKUX
CBONCTB
MHOT0aTOMHBIC CITUPTHI: ITUIICHTITUKOIb U

48 TJIMIEPUH, UX PU3NUECKHE U XUMUUECKHE
CBOMCTBA

49 CriocoObl ostydeHus: 1 IpUMeHEeHne
MHOTOATOMHBIX CITUPTOB

50 @DeHo: CTPOEHHE MOJIEKYIIbI, PU3NYECKHe
cBoiicTBa. TokcHUHOCTH(EHOIA

51 XumuaeckuecBorcTBadenona

52 CriocoObl Mmosty4eHus U mpuMeHeHue heHona
[Ipaktrueckas padota Ne 2. Permenue

53 SKCIEPUMEHTAIBHBIX 3a7a4 110 TeMe "CrupThl U
henonsr"

54 CucremaTu3anus 1 00001IeHHe 3HAHUN IO
TeMe
ANbJIErUIbI U KETOHBI: JIEKTPOHHOE CTPOCHUE

55 KapOOHUJILHOM TPYIIbI; TOMOJIOTUYECKHE
pszabl, obmas Gpopmyna, nzomepus u
HOMEHKJIaTypa

56 ANbJIeruabl U KETOHBI: (U3NYECKIE CBONCTBA;

peaknuuu IMMpUuCOCANHCHUS




PeaKHI/II/I OKHCJICHUA U KaUCCTBCHHBIC PCAKIIUU

> QJIbJIETUJI0B U KETOHOB

58 CriocoObI MOJTydeHUs AJTbJICTHIOB U KETOHOB

59 OaHOOCHOBHBIE MPE/IENIbHBIE KAPOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHHUS UX MOJIEKYIT

60 N3omepus 1 HOMEHKIaTypa KapOOHOBBIX
KHCJIOT, UX (pU3M4ecKue CBONCTBA

61 XHWMHUYECKUE CBOMCTBA MIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62 Oco0eHHOCTH CBOICTB MYpaBbHUHOU KUCIIOTHI.
MHuoroo0pa3ue kKapOOHOBBIX KUCIOT
Oco0eHHOCTH CBOMCTB: HEMPEAETbHBIX U

63 apOMaTHYEeCKUX KapOOHOBBIX, JUKAPOOHOBBIX,
TUAPOKCUKAPOOHOBBIX KHCIIOT.
[IpencraBuTENMBBHICIINXKAPOOHOBBIXKUCIOT

64 [TonsaTHE O MPON3BOIHBIX KAPOOHOBBIX KHCIIOT

65 CriocoObl MoTyueHus: U IpUMEHEHUe
KapOOHOBBIX KHUCIOT

66 CrnosxHble 3(hUpbl: TOMOJIOTHYECKUHN P,
obmras popmysa, U30MepHUsl 1 HOMEHKIATypa

67 dusndeckrue 1 XMMUYECKHE CBOMCTBA A(UPOB
Pemenne pacu€THbIX 3aa4: MO0 YPaBHEHUIO

68 XMUMHUYECKOHN peaklnu, Ha OTpeieieHHe
MOJIEKYISIpHOHM (hOpMYIIbI OPraHUYECKOTO
BEIIECTBA
IIpaktuyeckas padora Ne 3. Pemenue

69 HKCIEPUMEHTANBHBIX 337124 110 TeEMe

"KapOoHoBbIe KHCHOTHI. Cl0XHBIEIDUPHI"




XKupsr: crpoenne, GU3NIECKUE U XUMUYECKHE

70 .
CBOMCTBA (TUAPOIIH3)
OCoOGeHHOCTH CBOWCTB JKHUPOB, COJICPIKAIINX
71 OCTAaTKU HEIPEACIIbHBIX JKUPHBIX KUCIIOT.
JKups! B npupone
MBpL1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT,
72 ux Mototee aercraue. [lonstue o
CUHTETHYEeCKUX Motonux cpeactrax (CMC)
73 I'eneTnueckas cBsI3b YIII€BOIOPOJIOB U
KHACJIOPOCOACPIKAIINX OPraHMYECKHIX BEIIECTB
74 Pacuérel o ypaBHEHUSIM XUMUYECKHUX PEAKIUN
75 Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
TEMe
OO11ast XapakTepUCTHUKA YIIIEBOJOB U
76 Kiaccuukaiys yrieBo10B (MOHO-, TU- U
TOJIMCaxapy bl )
77 Momnocaxapupl: pU3NIECKHe CBOMCTBA U
HaXO0XJICHUE B IIPUPOE
78 IIpuMeHeHue III0K03bl, €€ 3HaUCHHUE B
AKHU3HEIEATEIIbHOCTH OpraHu3ma
Jucaxapu/ipl: caxapo3a, MaJIbTO3a U JIAKTO3a.
79 HaxosxaeHue B npupoje u NpuMeHeHue
JMCaxapuioB
[Tonucaxapuapl: CTPOEHUE MAaKPOMOJIEKYI,
80 ¢u3nyeckre 1 XUMHUYECKHE CBOICTBA,
IIpUMEHEHHE
81 [ToHATHEOONCKYCCTBEHHBIXBOJIOKHAX
82 Perienue pacueTHbIX 3aJja4 Ha ONpe/ieIeHNe




A0JIM BbIXOJa MPOAYKTAa pCaKIn OT
TCOPCTUYCCKHU BO3MOKHOI'O

Cucremarusaius 1 00001IeHrE 3HAHUHA T10

83
pazzueny
KonTtposnsHas paboTa o teme

84 "Kucnopoaconepkaiiye opraHudecKkue
coenuHeHus"
AMUHBIL: KTaccu(UKAIHS, CTPOSHUE MOJICKYI,

85 obmas Gpopmysa, U30Mepus, HOMEHKIIATypa 1
(uznueckue cBoicTBa

86 XUMHUYECKUECBOWCTBAATN(PATHIECKIXaMHHOB

87 AHWIHMH: CTpOCHUE aHWINHA, 0COOCHHOCTH
XHUMHYECKAX CBOWCTB aHUJIMHA

a8 CriocoObI moTy4eHHs 1 TIPUMEHEHNE
anrpaTUHIECKUX aMUHOB
AMHWHOKHCIIOTHI: HOMEHKJIATYypa U U30MEPHS,

89 (m3UYecKue CBONCTBA.
OTneNbHBICTIPEICTABUTEIH 0-aMUHOKHUCIIOT
XUMHUYECKUE CBONCTBA aMUHOKHUCIIOT, UX

90 OMOJIOrMYecKoe 3HaYeHHEe aMUHOKHUCIIOT.
CuHTE3 ¥ THIPOJIU3IICIITHIOB

o1 Benku kak mpupoaHbIC IOJUMEPBI; CTPYKTYPHI
0enKoB

92 XUMHUYECKUECBOICTBAOCITKOB
A30TCOAepIKaIe TeTEPOIUKINYECKIe

93 coenuHeHUs. HyknemHOBBIE KUCIOTHI: COCTaB,
CTpOEHHUE U OHOJIOTHYECKas pOJib

94 IIpaktuyeckas padora Ne 4. Pemenue




OKCIICPUMCHTAJIbHBIX 3aJ]a4 1O TCMC
" A3oTCcoIepKallie OpraHnuecKre coequHeHus"

95

[Ipaktudeckas padora Ne 5. Pemenune
OKCIICPUMCHTAJIbHBIX 3aJ]a4 10 TCME
"Pacnio3naBanune OpraHMuecKuX CoeqMHEHUN"

96

KonTtposnsHas paboTa o teme
" A30TCoIepKaIie OpraHnuecKre coequHeHns"

97

OCHOBHBIE TTIOHSATHSA XUMHHU
BBICOKOMOJICKYJIAPHBIX COC}II/IHCHI/Iﬁ U METOOBI
X CUHTE3a —IIOJIUMCPU3alnd U
TIOJIMKOHACHCAIIUA

98

[Tnactmaccel. YTrim3arus u nepepadoTka
IlacTUKa

99

DJ1lacToOMephI: HATypaJbHbI CUHTETUYECKUE
Kaydyku. Pe3una

100

Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE,
cuHTeTnuyeckue. [lomumeps! cnennaibHOTO
Ha3HAYCHUS

101

[Ipaktuueckas padota Ne 6. Permenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Pacrio3zHaBaHue IUIaCTMAacC ¥ BOJIOKOH"

102

O060011eH1e U CUCTeMAaTHU3alUs U3Y4eHHOTO
Marepuana no teme "BbICOKOMOIEKYIsIpHbIE
coequueHus"

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




11 KVIACC

Ne KouunuecTBOouacoB
JMarauzy | DjekTpoHHbIenU(pPOBbLIEOOPa30
n | Temaypoka Be | Kourpoasnsl | IIpakTnyecku
YyeHus BaTeJIbHbIEpPeCyPChI
/ ero | epadoThbl epaboThI
n
1 Atom. CocTaB aTOMHBIX SITIED. 1
XUMHYEeCKHM dJIeMeHT. M30TOTIBI
) CrpoeHue AIIEeKTPOHHBIX 000JI09YeK 1
aTOMOB, KBAHTOBBIE YHCIIA
3 BxojHast KOHTpOJIbHAs paboTa 1
Knaccudukanus xumuaecknx
4 AIIEMEHTOB (S-, p-, d-, f-3meMenThI) 1
Pacnipenenenue 3neKTpoOHOB 1O
ATOMHBIM OpPOHUTAIIAM
DNeKTpOHHBIC KOH(PUTYpAITUH aTOMOB
5 9JIEMEHTOB B OCHOBHOM H 1
BO30YXIEHHOM COCTOSTHUU
5 DNEeKTPOHHBICKOH(UTYPAITUUHOHOB. 1
DIEeKTPOOTPUIIATEIILHOCTh
[Tepunoandeckuii 3aKOH 1
[Tepuoaudeckas cucTeMa XUMHYECKUX
7 snementoB JI. 1. MenpeneeBa, CBs3b C 1
COBPEMEHHOM TEOPUEN CTPOEHUS
aTOMOB
3 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB 1
XMUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX




VMM IIPOCTBIX U CJIOKHBIX BEILECTB 110
rpymmnam 1 rnepuoaam

Cucremarusanus 1 0000IEHNE 3HAHA
0 TeEME

10

Buaer xuMuaeckoit cBsa3u. MexaHnu3MBbl
00pa30BaHUS KOBAJIGCHTHOW CBSI3H.
Boaoponnascssss.
MexMOIeKyIIpHBIEB3aUMOACHCTBUS

11

BaneHTHOCTE ¥ BaJICHTHBIE
BO3MOXKHOCTH aTOMOB. CBS3b
3IEKTPOHHOM CTPYKTYPBI MOJIEKYJH C UX
r€OMETPUYECKUM CTPOCHHEM

12

[IpencraBneHus 0 KOMIJIEKCHBIX
COEIMHEHUSIX: COCTaB U HOMEHKJIaTypa

13

BemiecTa MOJIEKyISIPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHUs. THurbl
KPUCTAJJIMYECKUX PEIIETOK U CBOICTBA
BEIIECTB

14

[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJIOUTHBIX
pacTBopax

15

HctuHHbIe pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucrannoruapatsi

16

CrniocoObIBBIpaKEHUSIKOHIIEHTpaluupac
TBOPOB

17

Pemenue 3amay ¢ MCIOJIL30BaHUEM
MOHITUH "MaccoBas JOJI




pacTBOpEHHOTO BemiecTBa", "MoJsipHas
KOHIIeHTparus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHUYECKUX BEIIECTB

19

Cucremarusanus 1 0000IEHNE 3HAHA
0 TeEME

20

KonTponsnas pabora no remam
"Crpoenue atoma. [lepuoauueckuit
3akoH U [lepunoanueckas cucrema
XUMHUYeCcKnX djeMeHToB 1. 1.
MenneneeBa", "CtpoeHue BelecTna.
Mmuoroo6pa3ueserniecTs"”

21

Knaccudukarys xuMuueckux peaxiun
B HEOPTraHMYECKOW U OPraHUYECKOU
XUMHH. 3aKOH COXPaHEHHS MacChl
BEIIECTB; 3aKOH COXPaHEHUS U
MIpEeBPALIEHUS SHEPTUU TTPU
XUMHYECKUX PEaKIIHIX

22

Tennosie 3 HEKTHI XUMUYECKUX
peakuuii. TepMoXuMHYEeCKUe
ypaBHEHUS

23

Brraucnenus mno YPaBHCHUAM
XHUMHNYCCKHUX peaKI_[I/Iﬁ u
TCPMOXUMHUYCCKUM YPAaBHCHUAM

24

CKOpOCTh XMMHMUYECKOH peaklnu, e€
3aBHCUMOCTB OT Pa3IMyYHbIX (DaKTOPOB.
Karanus u xaTanusatopsl

25

I'omoreHHbIC M reTCPOrcHHbICPCAKIINU




26

[Ipaktuyeckas padora Ne 1 o teme
"Bausiaue pa3nu4HbIX (PaKTOPOB Ha
CKOPOCTh XUMHUYECKON peakiuu"

27

OO6patuMbie 1 HEOOpPATUMBIE PEAKIIHH.
XHUMHYECKOE PAaBHOBECUE

28

[Ipaktudeckas padora Ne 2 o Teme
"Bnusinue pa3nnyHbIX GaKTOpOB HA
MI0JIOKEHHE XMMHUYECKOT0 paBHOBecus"

29

DNEKTPOTUTHIECKAs JUCCOIHAIIHSI.
CunbHbIe U C1a0bIe IIEKTPOTUTHI.
CreneHpauccouanuu

30

Nonnoe mpoussenenne Boasl. Cpena
BOJHBIX paCTBOPOB.
Bonopoausritnokasarens (pH) pactBopa

31

I'maponus coneit. Peakiuu,
MPOTEKAIOIIHNE B pacTBOPax
ANIEKTPOJIUTOB

32

[IpakTuueckas padota Ne 3 o Teme
"XuUMHUUECKUE PEaKIMU B paCTBOPax
3IEKTPOJIUTOB"

33

OKHCIIUTEIIEHO-BOCCTAHOBUTEIIBHEIC
PCaKIuu. Baxxkueimune okKUCIMTEINA U
BOCCTAHOBHUTCIIN

34

Meto JIeKTPOHHOTO (3JIEKTOHHO-
HMOHHOT0) OanmaHca

35

3J'IeKTpOJ'II/I3 PacTBOPOB U pacCIlyiaBOB
BCIICCTB

36

PGI_HCHI/IC3aI[a‘-Ipa3JII/I‘-IHBIXTI/IHOB




37

PeI.HCHI/IC?;EI,Ha‘IpaSJII/I‘IHBIXTI/IHOB

38

Cucremarusanus 1 00001eHNE 3HAHUN
o Teme "XumMudeckue peakuu"

39

KonTtponsHas pabota o Teme
"Xumudeckue peaxuu"

40

Ilonoxxenne HEMETaJIJIOB B
[Tepuoanueckoit cucTeMe XUMHUUECKHUX
anemeHToB J[. 1. Meneneera u
0COOEHHOCTH CTPOCHHUS UX aTOMOB.
DOu3NIeCKNEeCBOMCTBAHEMETAIIJIOB

41

AnnoTponus HEeMeTauIoB (Ha puMepe
KHCIIOpoJia, cepsl, hochopa u yriaepoaa)

42

Bonopon: nonyaenne, pusznyueckue u
XUMHUYECKUE CBOMCTBA. [ UIpuIbl

43

["anorensl: Hax0XEHHUE B IPUPO/IE,
crocoObl MoJTydeHus, Pu3ndecKue u
XUMHUYECKUE CBOMCTBA

44

lManorenoBomopoasl. Baxuneiue
KHCJIOPOJICOACPIKAIITIE COCTUHCHUS
rajloreHoB

45

JlaGopaTopHble U TPOMBIIIICHHBIC
CHOCOOBI OJTY4YEeHHSI TaJIOTC€HOB.
[IpuMeHeHue rajJoreHoB U ux
COECOUHEHUN

46

IIpaktuyeckas padora Ne 4. Pemenue
SKCIEPUMEHTAJIBHBIX 3a/1a4 110 TEME
"T"amorensr"

47

Kucnopon: naboparopusie u




IMPOMBIIIJICHHBIC CHOCOOBI MOJIy4YCHUH,
¢du3nvecKrue 1 XUMHYECKHE CBOCTBA.
O3oH. [Ipumenenuexkucnopoa 1 030Ha

48

Okcubl ¥ IEPOKCUIBI

49

PGHIeHI/Ie?;aIIa‘-IpaSJII/I‘IHI)IXTI/IHOB

50

Cepa: HaxOXJIeHHE B PUPOJIC, CITOCOOBI
IMOJIYy4YCHHA, (1)I/ISI/IIICCKI/IG U XUMHWYCCKUEC
CBOICTBA

51

CepoBoiopos, Cynb(uibl

52

Kucnopoaconepxanime coequHEHNs
cepbl. OCOOEHHOCTH CBOWCTB CEPHOI
KHUCJIIOTBI

53

[IpakTrueckas padota Ne 5. Pemenue
9KCIIEPUMEHTANIBHBIX 33/1a4 110 TEMe
"Cepa u e€ coenuHeHus"

54

A3OT: HaX0XKJICHHE B MPUPOJIC, CITOCOOBI
MoJTydeHUs1, (GPU3UICCKUE U XUMUICCKUE
CBOMCTBAa. AMMUAK, HUTPHUIbI

55

Kucnopoaconepsxaiue coeTMHEHHS
aszora. OcoOOEHHOCTH CBOMCTB a30THOM
KHACJIOTHI

56

[IpuMeHeHHe a30Ta U €ro COSAMHEHUI.
A30THBICY10OpEHUS

57

docdop: HaAXOXKICHHUE B MPUPOJIE,
CHOCOOBI OMy4YeHHS, PUINIECKUE U
XUMHUYEcKue cBoicTBa. Dochuabl u

dochun

58

Oxcugsl hocdopa, pochopcoaepxarine




kucinoThl. Conu GpochopHOit KUCTOTHI

[Tpumenenue pochopa u ero

59 .
coequaeHuil. @ochopHbIeyJ00pEHUS
[Ipaktuyeckas padora Ne 6. Pemenue

60 | DSKCHepHMEHTAIBHBIX 3a/1a4 10 TEME
"A30T 1 ochop u ux coenuHeHUS"
VYraepoa: HaX0XKACHUE B IPUPO/IE,

61 QJIJIOTPOTIHBIE MOJU(PUKALUY;
(u3HUecKre U XUMUIECKUE CBOWCTBA,
MIPUMCHCHHE
Oxkcun yraepona(ll), okcunn

62 | yraepona(lV), yrompHas KUCIOTa 1 €€
COJIH

63 PemennesanaupazminyHbIXTUIIOB
Kpemuuii: Haxox1eHue B IPUPOJE,

64 | cmocoOsl momydeHus1, GU3NIECKUE 1
XUMUYECKHE CBOWCTBA

65 Oxkcun kpemuus(1V), kpemHueBas
KHCJIOTA, CUIINKATBI
[TpumMeHeHre KpEMHHS U €T0

66 coenuHeHuil. CTEKII0, €ro Mojay4eHue,
BHJIbI CTEKJIA

67 | PemeHunesanaupa3IuIHBIXTHIIOB

68 CucremaTu3anus 1 00001IeHne 3HaHU]
o teme "Hemeransr"

69 KonTponpHas paboTa mo Teme
"Hemertannsr"

70 | AwnHanu3 pe3ynbTaTOB KOHTPOJIbHOU




paboThI, KOPPEKIIHS OIIHOOK

71

[TonoxxeHne MeTalIoB B
[Tepuoanueckoit cucreMe XUMUYECKUX
AJIEMEHTOB.
OCOOEHHOCTUCTPOCHUSIIEKTPOHHBIX00
0JIOYEKaTOMOBMETAJLIOB

72

OO6mue ¢puznueckne CBOMCTBa
MeTaiuioB. [[puMeHeHne MeTaioB B
OBITY U TEXHUKE

73

CnnaBeiMetauioB. Kopposusimeranios

74

PeI_HeHI/Ie?:a)Ia‘-IpaSJII/I‘IHBIXTI/IHOB

75

DNEKTPOXUMHUYECKUH Pl HAPSDKEHAN
MeTaiioB. OO01iue crnocoObl MOJTy4eHHUS
METaJIOB

76

OO6mras xapakTepucTuka MetayioB |A-
rpynmbl [leproandeckoi CHCTEMBI
XUMHUYECKUX AyeMeHTOB. HaTpuii u
KaJuii: mojydenue, pusndeckue u
XMUMHYECKHE CBONCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN

77

O6mas xapakrepuctuka MetawioB [A-
rpymisl [lepuoandeckoit cuctembl
XUMUYECKHUX 3JIEMEHTOB. Maruuii u
KaJIbIIMIA: TIOJTyYeHUE, PU3UUCCKUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE
MPOCTHIX BEIIECTB U UX COSAUHEHUN

78

JKEcTKOoCTh BOIBI M CIIOCOOBI €8
yCTpaHEHUS




79

ANIOMUHUI: TIOTydeHue, Gu3ndeckue u
XMMUYECKUE CBOWCTBA, IPUMEHECHHE

80

AmboTepHBIC CBOKCTBA OKCHIA U
TUIPOKCUIA ATTFOMUHUS,
TUIPOKCOKOMILIEKCHI ATFOMUHUS, UX
MIPUMCHCHHE

81

PGHICHI/I€3a}13‘-Ipa3J'II/I‘-IHI)IXTI/IHOB

82

[IpaxTueckas padota Ne 7. Pemenue
AKCIEPUMEHTAIbHBIX 33/1a4 10 TEME
"Merauisl IJIaBHBIX oArpymnm"

83

OO6mrast xapaKTepUCTHKA METALIIOB
no6ounbIx noarpynn (b-rpymnm)
[leproauueckoi CUCTEMbl XUMUYECKUX
3JIEMEHTOB

84

dusnyeckue U XUMUYECKHE CBOMCTBA
XpOMa U €ro COeIMHEHUM, UX
MIPUMEHEHHE

85

Baxwueliine coeiMHEHUs] Maprasiia.
[lepmaHranat kKamaus, €ro
OKHUCIIUTENLHBIE CBOMCTBA

86

duszndyeckre U XMUMHUYECKHE CBOMCTBA
KCEJIC3a U €ro COC,I[PIHCHI/Iﬁ. HOJ'Iy‘ICHI/IC
" IIPUMCHCHUC CILIABOB KCJIC3a

87

dusnyeckre U XUMHUYECKHE CBOMCTBA
MEIU U €€ COEUHEHNI, UX IPUMEHEHNE

88

dusnyeckrue U XMuMHUYECKHE CBOMCTBA
IOWUHKa 1 €10 CO@HHHCHHﬁ, ux
IMPUMCHCHUC.




I'mApOKCOKOMIUIEKCBHILIMHKA

89

[Tpaktuyeckas padora Ne 8. Pemenue
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Mertamisl m0OOYHBIX moArpym"”

90

PGHIeHI/Ie?;aIIa‘-IpaSJII/I‘-IHI)IXTI/IHOB

91

O000IIEHNE U CUCTEMATHA3AIIIS
W3YYCHHOTO MaTepHaja 1o TeMe
"Merasuter"

92

KonTposnbHas pabora no teme
"Meramisr"

93

AHanu3 pe3ynbTaToB KOHTPOJIBHOMN
paboTHI, KOPPEKITHS OMHUOOK

94

Ponps xumuu B obecrieueHun
YCTOWYMBOTO Pa3BUTHS YEIOBEUYECTBA.
[TonsiTHE O HAYYHBIX METO/IAX
UCCIIEIOBAaHUS BEIIECTB

95

Hay4unple mpuHIIUIIBI OpraHU3aIAHA
XUMHUYECKOTO MPOU3BOJICTBA.
[TpombliIeHHBIE CTIOCOOBI TIOJTYUCHUS
BAKHEHIIINX BEIIECTB

96

XHUMHYECKOE 3arpsA3HCHUC
01<py>1<a10mel71 Cpelbl U €TI0
IIOCICACTBUA

97

XuMmus u 3A0POBLC YCIIOBCKA.
.HeKapCTBeHHHC cpeacTBa

98

Xumus nuiy. Poiab xumuu B
o0ecIeyeHny MUILEBOI 0€30I1aCHOCTH

99

Kocmernyeckue u napromepHbie




cpeacTBa. beiToBas xumMus

Xumus B CTpOUTENLCTBE. BaxkHeumme

30 CTPOUTEIIbHBIE U KOHCTPYKIIMOHHBIE 1
MaTepuaibl
10 XUMHMS B CEITbCKOM XO3SIMCTBE.
1 Opranuueckrie 1 MUHEPAJIbHbIE 1
yaoOpeHust
10 CucrteMaTu3anmsa 1 000011eHNE 3HAHUI 1
2 10 TeMe
OBIIEE KOJIMYECTBO YACOB I10 10
I[TPOI'PAMME 2










	РАБОЧАЯ ПРОГРАММА

