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HOACHUTEJBHASA 3AIIUCKA

PaGouas mporpamMmmMa 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro o011ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIOIIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX ToNoXkKeHu «Ctparerun pa3BUTHS BocnouTaHusd B Poccuiickoil
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro oOpazoBaHusi ywammxcs 10-11 kmaccos.
W3yuyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIMIUMCS YCIOBHSIM KU3HHU B COLIMYME, a TaKkKe IS
MPOJIOJDKEHUs OOy4YeHHUs] B OpraHu3anusix mpodeccHuoHaIbHOr0 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETalri0 B  COOTBETCTBUM €  OCHOBOIOJIAraroIIMMHU
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e uH(POPMALMOHHO-METOUYECKAs, peaau3anusi KOTOpoill olecredynBaer
NOJlyY€HUE NPEJCTaBICHUS O UENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAaMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npe1ycMaTpUBaET
ONpENENICHUE: MNPHUHLMIIOB CTPYKTYpPUPOBAHUS W IOCIIEIOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
pamMKax HTOTrOBOHl arrectaud B (GopMe E€IMHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[TporpamMma asist yrinyOGn€HHOTO U3yUeHUsI XUMUU:



e YCTaHaBIMBAeT MHBApUAHTHOE IMPEAMETHOE COJEp)KaHue, 00s3aTenbHOE
JUIS W3y4eHUsT B paMKaxX OTAETbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneseHue W CTPYKTYpPHUPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
Marepuana ¢ y4€ToM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIeH U 3aa4 U3ydeHUs IIpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XMUMHH IpPETyCMOTpEHa
IPEEMCTBEHHOCTh C OOYy4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMyd YCTAaHOBJIEHHOW MpPOrpaMMoOl MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpAa €ro BapHATHBHOM COCTaBJISIONIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIMpoBaHHOTO OOYYEHHsSI Ha YpPOBHE CPEIHEro oO0miero oOpa3oBaHUs
XUMHSIT Ha YPOBHE YINIYOJEHHOTO W3Yy4YE€HHsS HaNpaBlieH Ha peaju3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIUM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OPraHU3aALUSAX CPEIHEro MpodecCHOHaTbHOTO
oOpa3zoBanus. B 9Toll CBs3M H3ydeHHE TMpeaMeTa «XUMHs OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsI, B TOM YHUCJIE C MEPCIEKTUBON MOCIEAYIONIETr0 MOJIyYeHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHU3alusax NpodeccuoHaibHOro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHONW MPOTPAMMBI CPEIHETO OO0IIero 0o0pa3oBaHUs
u3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIIUTAHUS U COLMATIBHOIO PAa3BUTHUS O0ydarommxcs, Ha (GOPMHPOBAHUE Yy HUX
OOIIEHHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3allMK y4eOHOro TpyAa H
OO0OOMIEHHBIX  CIIOCOOOB  JESATENBHOCTH, HUMEIOMIMX  MEXIUCUUIUTMHAPHBIN,
HaANpPEAMETHBII XapakTep.

CocraBndomuMu peaMera «XUMUs» Ha YpOBHE YIIIyOJIEHHOTO M3y4YEHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMMd COJAEPKAHMUSI ITUX KYpCOB B IpOrpamMMe IO XHMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YPOBHEW U3y4YEHUs MIPEAMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUN U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3yYEHHs MpeaMeTra oOecredeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX U CBOWCTBAaX WX COEJAMHEHHUN Ha OCHOBE PACIIUPEHUS U YIIyOJeHHs
IIPEICTABICHUA O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKLUH, paCCMATPUBAEMBIX C TOUKH 3PEHHS] XUMUUYECKOW KUHETUKU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKHU 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TpEACTaBICHUM 00
AIEKTPOXUMHUYECKUX IpOIEcCax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUHM PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BONpocaM 00 3JIEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHMS IJIs1 KJIACCOB OMpeeaEHHOro mpodus (TIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa JJis KJIaCCOB XUMMKO-(U3NYECKOro mpoduiist 00ybIIoe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaia mo obmed xumuu. [Ipu
U3y4YEeHUU TMpeiIMeTa B JAaHHOM Ccllydyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPH B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIsSIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHbI COXPAaHEHHUs



MacCbl U DHEPIHUH, 3aKOHBI TEPMOJIWHAMHUKH, 3JIEKTPOJIM3a, IIPEACTABICHUS O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruyeckoro npoduist OOJNBLUINKI yAEIbHBIM Bec OyJIeT MMETh OpraHUYecKas
xumus. B 3TOM ciiydae mpenoctaBisieTcss  BO3MOXHOCTh sl Oosee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K HPUMEPY, TaKHE
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTHI U apyrue. IIpu 3TOM 3HaHHS O COCTaBe U CBOWCTBAxX IPEACTaBUTEIICH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy’)KaT OCHOBOM I H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHHS HAYUHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuyHble NOpenMeTb», «MartemaTuka u
uH(popmaTrKa» U «Pycckuil sI3bIK U TUTEPATYpPa».

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7]aueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUNA: O MaTepUaJbHOM E€IUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUS ~ YEJIOBEUECTBA: B  pEIICHUH  MpoOieM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHU
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMbl 3HAaHUHM, JIEKALIMX B OCHOBE XHUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
IIOHATHM, 3aKOHOB M TEOPUM XMMHUH, COBPEMEHHBIX IPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIPHOM,  HAJMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHUs XUMUYECKUX PEAKLUU, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX U JIUCIIEPCHBIX CHCTEMax, 00 OOIIHMX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKHUX 3HAHUH i1 OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX €CTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMI SKOJIOTHYECKON O€30MaCHOCTH MOCIIEACTBUM
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IEepepabOTKOU
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOJUMBIX JJII TPUOOPETCHUS YMEHUN OPHEHTUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3zanuu NepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAIOLIUX
(GyHKUMNA LETOCTHOM CHCTEMBI CPEIHEro oOuiero oOpa3oBaHUs MPU HU3YyYEHUU
npeaMera  «XuMusS» Ha  YIUIyONE€HHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eJU U 3a1a4H, KakK:

BOCIHUTaHUE YOEXKJAEHHOCTH B TMO3HABAEMOCTH SIBJICHUW MPUPOBI,
YBOKEHHUS K TMPOLEecCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XWUMHUU, (POPMUpOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOECHHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHOCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpPAa30BaHMIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBbI0 U TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO1ee 4ynciao 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA yriyOJeHHOM
YpOBHE CpemHero obmiero odpazoBanusi, cocrabisser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 gaca B HEJIENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. THUIbl THOpUIM3AIMM aTOMHBIX opOuTtanei
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe o0 cBOOOAHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpraHUYeCKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpyktypHble GOpMyNbl pa3IUYHBIX BHUIOB: pPa3BEPHYTas, COKpaliEHHas,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie YQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBinenne o KilacCU(pUKALMKM OpraHMyeckux BewiecTB. lloHsTHe o0
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHoCcTH W KiacCU(UKALUS OpraHUYecKuX peakuuil. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(utaBieHue, OOYIJIMBAaHWE W TOPEHUE), KOHCTPYMPOBAHUE MOJCJICH MOJIEeKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuii psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriepoja, o-cBsi3b. dusmueckue cBOMCTBA
AJIKAHOB.



XUMHYECKUE CBOMCTBA AaJKAHOB: pEAKIUU 3aMEIICHUs, W30MEPU3ALINH,
JErHIpUPOBaHMS, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, UKJIOTeKCaH) HUKIoanKkaHoB. CrocoObl MOMy4YeHUs U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DJEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ] aJKEHOB, Sp*-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanusi ankaaueHoB (CONpsKEHHbBIE, 30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPSsDKEHHBIX  AueHoB, 1,2- u  l4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE ATKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ ajJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEaKUWM  NPHUCOCAUHEHUWsS,  JIHMEpHU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApoMaThuecKue YrieBoJIopoibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMyia, HOMEHKIIATypa U U30MEPHsL. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalle, PEakUUH NPUCOCAUHEHUS, OKHCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIbHBIX PpPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctupoia. CriocoObl MosyueHus u
PUMEHEHUE APOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIe ra3bl. HedTh n €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEPETOHKA, KPEKUHT (TEPMHUYECKUH, KATATUTUUYECKHUI), PUGOPMHUHT, MHUPOJIU3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMEUIEHUs TaJoreHa Ha TUIPOKCOrpPYIIy, HUTPOrpyNnmny, LIHAHOTPYMIY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHNPOU3BOJIHBIX  YIIEBOJAOPOJOB B OBITY, TEXHUKE U TPU CHUHTE3€
OpPraHUYECKUX BEILECTB.

OKCHEpPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (U3NYECKUX CBOMCTB YIJIE€BOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa KaJids, B3aWMMOJICWCTBHE AallETUIICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYECHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasnamMu IUIaCTMAacC, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOI0OB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOAOB.

Kucaopoacoaepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTHL. CTpoeHue MOoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHojda). ['oMonormdeckui psna, oOmas ¢opmysna, H30Mepus,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoaopoaHsle CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKUMHM UM  HEOPraHWYECKUMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEeHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3AaMMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOMy4YeHUS U MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYJbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzosibHOTO sipa. Puszndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHUYECKUX



cBoiicTB (¢eHona. KauyectBeHHble peakuun Ha (eHoda. TokcHUHOCTH (eHona.
Crioco06sI osryueHust U mpuMeHeHue gperomna. GeHonpopmaabaeTuaHas CMOIA.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyna, uzoMepusi U HOMEHKJIaTypa. DuU3MUecKUEe CBOMCTBA allbJIETUAOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenna. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha AJIbJETHU/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE TIpe/ieNibHbIE KapOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJ KapOOHOBBIX KuCI0T. M30omMepus nu HoMeHki1atypa. dusndeckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuuss STepuUPHUKALUM, PEAKIUU C YYacTHEM YIJIEBOJAOPOJHOTO pajuKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MaJIbMUTHHOBAs, OJEUHOBAs, .JUHOJEBAs,
JIUHONEeH08as KUCIOThl. CriocoObl OMYyYEHUs! U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Cnoxsble 3¢pupbl. I'oMonoruueckuit psna, oOwmas Gopmyna, HU30MEpUs U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpEeNeNbHbBIX JKUPHBIX KUCIOT. JKUpbI B IPUPOJE.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucTka yrieBonoB. Knaccudukanus yriaeBoioB (MOHO-, AH-
U rnonucaxapuisl). MoHocaxapubl: TIIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBA UM HaXOXJeHUE B mpuponae. PoTOCUHTES.
XUMHUYECKHUE CBOMCTBA IJIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuabl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBarIKe 1 HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ naponus
nucaxapunoB. Haxoxaenune B mpupone u npumeHenue. [lonucaxapuapl: Kpaxmail,
INIMKOTEH W nemnono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3MYECKHE CBOWCTBA KpaxMalla M LEJUTIOJNO3bl. XHMUYECKHUE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAaYECTBEHHAs pEeakuus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOIH3, MOIydeHHe >PHUpoB eoa03bl. [loHstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIepUMEHTAIbHBIE METOJIbl HM3YyYE€HHUsI BEIIECTB M WX IMPEBpAILCHUM:
PacTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AUMO/JICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAYECTBEHHBIC PEaKIMM Ha aJlbJeTHABl (C THUIPOKCHUIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peakmus raunepuHa
ruapokcuiom Meau(ll), xumumyeckne cBoicTBa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIOKO3bl ¢ ruapokcuaoMm meau(ll), BzanmoneicTeue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTAIBHBIX 3aAad 1mo temMaM «ChupTel U
dbenomwl», «KapooHoBbIe KHCIOTHI. ClI0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢Gopmyia, U30MepHusi, HOMEHKJIATypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TMPEACTaBUTEIbL aMHMHOB apomaTuueckoro psjaa. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYJie aHmIHHA. OCOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiiuu Ha aHWiMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3ndecKue CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornyeckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 ¥ TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. llepBuyHas, BTOpUYHAsT M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUs BEIIECTB U X IPEBpaICHUI:
pacTBOpeHHE OEJKOB B BOJIE, JICHATypaIrus OEJIKOB MPHU HArpEBaHWM, IIBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BbicokoMoJ1eKyJISIpHbIE COeTUHEHMUS.

OCHOBHbBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3AIMU, CPEIHSST MOJIEKYIspHAas



Macca. OCHOBHBIE METOABl CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN —
MOJINMEPU3ALHS U MOJTUKOHIEHCAHU.

[Tomumepuble Mmatepuanbl. [lmacTMacchl  (MOMMATHIIEH, MOJUITPOIMIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, TOJUKapOOHATHI,
nogudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MIacTHKA.

DnacToMepsl: HaTypaJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIIPEHOBBIN, H30TPEHOBBIN) I CUIMKOHBI. Pe3nHa.

BonokHna: HaTypaibHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonmmepsl CHELUAIBHOTO HA3HAYCHHUS (Tecron, KEBJIap,
AIIEKTPOIPOBOIALIME OJIMMEPBI, OMOpa3iaraeMble OJIUMEPHI).

OKCIEPUMEHTAIbHBIE METOJbl HW3YYEHHUs] BEIIECTB W HUX MPEBpAIICHUI:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IJIaCTMAcCC ¥ BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHMYECKOTO0 COEIMHEHHS II0
MacCOBBIM  JIOJIAM  JJIEMEHTOB, BXOJAIIMX B €ro0 COCTaB, HAaxXOXKICHUE
MOJICKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CropaHusi, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) HPOIYKTOB
peaklMd W/WIU HCXOJHBIX BEIIECTB, YCTAHOBJIEHUE CTPYKTYpPHOU (HOpMYIIbI
OpPraHUYECKOT0 BEIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOMCTB WM CIIOCOOOB
NIOJIYYEHUS], ONPENEICHUE JOJIM BBIXOJAa NPOAYKTAa PEAKIUH OT TEOPETHYECKU
BO3MOYKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU M3YYEHUH OPTaHUYECKON XWMHH B
10 kyacce OCYUIECTBISETCS Yepe3 HCIOJIb30BAHUE KaK OOIIUX eCTECTBEHHO-
HAay4YHbIX IOHSATHH, TaKk M IOHATUH, NPUHATBIX B OTAEJIBHBIX NpPEIMETAX
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO011e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJEHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeNO, OOBEM, arperaTHoe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIUYUHBI, €IUHUIIBI WU3MEPEHHUs, CKOPOCThb, DHEprus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M TeTepOoTpOodHBIH TUN MHUTAaHUA, OpOKEHUE,



dorocuHTEe3, IbIXaHUE, OENKH, YIJIEBOABI, XUPbHI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUs: TUINEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teopernueckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX sAep. XUMHUECKHN dnemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OPOUTAISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NMEpUOIAUECKOrO 3aKOHA U [lepronUecKOr CHUCTEMBI
XAMHUYECKUX DBJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUA  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB IO TrpynnaM © IepuoaaM. J3JHA4YEHUE
nepuoauueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKasi CBsI3b. BHIIBI XMMHYECKON CBSI3U: KOBAJICHTHAsl, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJEHTHOM CBsi3U. KparHbie CBs3u. BogopoaHass CBs3b.
MexMoneKynsapHble B3aUMOECHCTBHS.

BaneHTHOCT, W BaJCHTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUTraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJAPHOTO  CTPOEHHUS.  THIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYp) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTammoruaparsl.



Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBLHBIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKON W OpraHuvecKou
XUMUHU. 3aKOH COXPAHEHHSI MAacChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpAICHUS
HHEPTUU MPU XUMHUYECKUX peakiusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakiui. XuMudeckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIOLIUME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutnyeckas auccornuainusi. CuibHbIE W ClIa0ble DJIEKTPOJIMTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAas, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
OkucnauTenb W BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
Baxnelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lioKEHUE TEPOKCUJA BOJOPOJAa B TMPUCYTCTBHUM KAaTaIM3aToOpa, MOJAEIH
KPUCTAJUIMUECKUX PEHIETOK, IPOBEICHNE PEaKIMii HOHHOTO OOMEHa, OnpeieNieHHe
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKIUM U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSL.

Heopranuuyeckast xumMusi.

[Tonoxenne HemeraiwuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢uznueckue W XUMUYECKHE CBOMCTBA: PEAKIMU C
MeTaJJIaMU M HEMETaUlaMH, BOCCTaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | alloreHoBOAOpObl. BaxkHenlmue KUCaopoacoaep amime
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajgoreHoB. [[ppuMeHeHue raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CITOCOOBI TMOTyYCHHUS
kuciopoaa. @u3nUecKkue U XMMUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[pruMeHeHne cepol U €€ COeTMHEHUI.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMUaK, HUTPUAbl. OKCHAbl a30Ta. A30THCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprmMeHeHune azoTta
U €r0 COeIMHEHM. A30THbBIE YTOOpEHNS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunbr u ochun. Oxcuasl docdopa, dochopHas
kuciota u e conu. [lpumenenue ¢ocdopa u ero coeauHeHuii. docdopHbie
ya0OpeHus.

VYrinepon, HaxoxJIeHWE B OpUpoJie. AJUIOTPOIHBIE MOIUDUKAIIY.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TPOCTHIX BEIIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepoaa(ll), oxcun yranepona(lV), yronbnas kucimora u e€
COJIi. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOku. [IpuMeHeHre MpOCThIX BEHIECTB, 0OPAa30BAHHBIX YTIEPOJOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne MetamwioB B [leproanveckoil CUCTEME XMMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JIOYEK aToMOB MeTauioB. OOmue
dbu3nueckue cBOWCTBA MeTauioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CruiaBel METAJIIOB.

DJIEKTPOXUMHUYECKUM  PsAJ  HampspkeHud  MmetawioB.  OOmume  crmocoObl
MOJTYYEHUSI METaJIJIOB: TUAPOMETAILTYPIHUsl, MUPOMETAILTYPIus,
anekTpoMetaiutyprus. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DdJeMeHToB. Harpuit u kanuii: mnomydeHue, ¢GU3MYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COEIUHEHUM.

OOmas xapakrepuctuka MetawioB |IA-rpynmer Ileprogudyeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblWi: TOJy4eHHE, (U3HYECKUE U
XUMHUYECKUE CBOWCTBA, MPUMEHEHHUE TMPOCThIX BEIIECTB M HX COCAUHECHUI.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJroMuHUN: nonydeHue, GU3ndecKre U XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmasi xapakTepucThka MeTauioB 1o004HbIX mnoarpynn (b-rpymm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

®duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAruHeHuil. OKCuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENIbHbIE CBOMCTBA. [losydeHne u npuMeHeHrue xpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxneiimme coeaunenuss wmapranna(ll), wmapranma(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a M ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
IUHKA U €r0 COeIUHCHUH.

DKCIEpUMEHTANIbHBIE METOJbl HW3YYEHHUs BEIIECTB W HUX MPEBpaIICHUI:
H3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, docdopa, xene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOHM (BO3MOXHO MCIOJIB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Yei, KaYeCTBEHHbIE PEaKIMM HA HEOPraHWYECKUE aHUOHbI, KATHOH BOJIOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 33/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeaMHEHUA», «A30T U (Hochop U HX COCAMHEHUAN,
«Mertaibl TIaBHBIX TOATPYII», «MeTamibl TOOOYHBIX MOATPYIIID.

XUMHUA U KU3Hb.

Ponb xumMum B o0ecriedeHuu yCTOMYMBOIO pa3BuTuUs yenoBedectna. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHLHUIIBI OpraHU3alMi XUMHYECKOT0 TPOU3BOACTBA. [IpoMbIlIeHHbIE
CHOCOOBI MOMYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEepHOM KHUCIOThI, MeTaHoJia). [IpoMblliieHHbIE CITOCOOBI MOYYEHUs] METAJUIOB U
CIUTABOB. XMMHUYECKOE 3arpsA3HEHUE OKPYXAIOLIEH Cpeapl U €ro IOCIEICTBUS.
Pounb xumun B 0O6ecrieyeHuH SHEPreTHIeCKoi 0€30MacHOCTH.

XuMusi ®W 340pOBbe uenoBeKa. JlexkapcTBeHHble cpencTtBa. llpaBuna
WCII0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Pojab XUMUM B pa3BUTUU METUIIUHBI.



XWMUsl THIIKA: OCHOBHBIE KOMITOHEHTHI, MUIIEBbIe 100aBKU. Ponb xumun B
o0ecreueHnH MHUIIEeBOM 0€30MaCHOCTH.

Kocmernueckue u mapdromepHbie cpenactBa. boitoBas xumus. [IpaBuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OCeTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHndyeckrue 1 MUHEpaibHbIE YA0OPEHHUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHOIOTUN.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BElIECTBa, Macce WM 00BEMY OJHOIO M3 YYaCTBYIOUIMX B PEaKLUU BEIIECTB,
Maccel (00BEMa, KOJIMYECTBa BEIIECTBA) MPOAYKTOB pEaKLUHU, €CIU OJHO U3
BEILIECTB HMMEET NpUMECH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJYKTa
pEeaKkIuy, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAaCCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIA W MOJAPHOU
KOHLIEHTpallMy BELIECTBA B PAcTBOpPE, AOJIM BBbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanust  MeXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpraHW4eCcKoN XUMHUH B 11 Kiacce ocylIecTBISIETCS YEPE3 MCIIOJIb30BAHUE Kak
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
IPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO111e ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHUsl, 3aKOH, aHaJIW3, CUHTE3, KJIacCU(PUKalUs, MePUOIUIHOCTh, HAOIIO/ICHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJICJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, NPOTOH,
HEUTPOH, MOH, U30TOMbI, PaIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHbD,
BEILIECTBO, TeJNO, OOBEM, arperarTHoe COCTOSHHUE BEIIECTBa, HJICAJbHBIN Ta3,
bu3nYecKue BeIMYHUHbI, €IMHUIIBI U3MEPEHHUsI, CKOPOCTh, SHEPIHs, Macca.

buomorus: kieTka, opraHusM, dKocucTemMa, onocdepa, MeTaboInU3M, MaKpO-
¥ MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIEBOAbI, HYKJIEHHOBBIE KHCIOTHI, (PEepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILECTB U MOTOK YHEPTUHU B IKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKOMAeMbI€, TOILJIMBO,
peCypchl.

TexHONIorus: XMMHUYECKas] MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs POMBIIUICHHOCTD,
dbapmaneBTUYECKast MIPOMBIIICHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npernaparoB, IMPOU3BOACTBO KOHCTPYKIMMOHHBIX MATCpUAJIOB, JJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIOUIME COCTaBISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYpPhl; CIOCOOHOCTh CTABUThH IIE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M MPAKTHYECKOW JEATEIbHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE pE3yJIbTAaTBl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaXKaIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M MPAKTUYECKOU JESITEIHLHOCTH
oOy4Jarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 00sS3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEIICHWHU YYEOHBIX M IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIIEPUMEHTAIbHBIX  IOUCKOB,
MTOCTOSIHHOTO TPY1a YYEHBIX U MPAKTUKOB;



WHTEpECAa M I03HABAaTEJIbHBIX MOTMBOB B IOJYYEHUUM M MOCIEAYIOIIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX TOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIlUH, CBA3aHHBIC C XUMHUUECKUMU SIBJICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
NO3ULNKA HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IMOCIEACTBUI
MOCTYIIKOB;

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOTO OTHOIIECHHS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM AEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
AJIKOT0JIsI, HAPKOTUKOB, KYpEeHUs);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3aaay
COLIMAJIBHOM HAIPaBJIEHHOCTH (B paMKax CBOErO KJlacca, IIKOJIbI);

UHTEepeca K MPAaKTHUYECKOMY M3YUYEHHIO MPOQPECCHI pa3IndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BbIOOPY HWHIUMBHUIYAJIbHOW TPAEKTOPUU
oOpazoBanus, Oyaymieli mpodeccun M peanus3arii COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJI€CO00PAa3HOr0 OTHOUICHHS] K MPHUPOJIE KaK HCTOYHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00aTbHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHMS JOCTIKCHUA XUMHH IS
pelIeHrs BONPOCOB PAlMOHAIBHOTO MPUPOOTOJIb30BAHHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJOTHYECKOTO MBIIIIECHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATeIbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'O NO3HAHMS:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUs] 00 OKpY’KalollleM MUpE KaK O €IMHCTBE MPUPOJIbl U UYEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
HMBWIM3ALMK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poOJd B
CO3/JaHUM HOBOW 0a3bl MaTepuaIbHON KYJIBTYpbl, B pEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/la U IKOJIOTHYECKH KOMGMOPTHON KU3HU KAKJIOTO WICHA
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TPaMOTHOCTH: T[OHMMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJTy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBIICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOJIAIINX B HEM U3MEHEHUH, yMEHUS JiejaTh 000CHOBaHHBIE 3aKITIOUCHHS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K MO3HAHUIO, UCCIIEIOBATEIBCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTH K  HENPEpPhIBHOMY OOpa3OBaHUIO W
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJYYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyJa B Pa3lMYHbIX cepax MpodhecCHOHaTbHON
JEATEIIBHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, Uccle0oBaHNEe, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHUE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIC y4eOHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHHMBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEIILHOCTH C MOCTABICHHBIMU LICJISIMU;

HCIOJIb30BaTh IMPHU OCBOCHUHU 3HAHUN MPUEMBI JOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH WX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINE MOHSTHS JII OOBSICHEHUs OTIEIbHBIX (PAaKTOB U
SIBJICHUM;

BBHIOMpaTh OCHOBAHWS M KPUTCPUH I KJIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUH), BBISIBJISITH 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
SBJICHUSAX, (POPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON



peakiuu — MpH PELICHUU y4eOHBIX MO3HABATENbHBIX M MPAKTHYECKUX 3a/ad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYyYHOT'O MO3HAHHUS BEIIECTB U XUMUYECKHUX
peaxkuuu;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYyIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJCHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
npolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIHMpOBaTh
0000IIEHMS U BBIBOABI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIbTAaTOB MCCIEA0BaHUS,
COCTaBJISITh OOOCHOBAHHBIA OTUET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS] IPAKTUYECKHUX 3aJay, HPUMEHEHUIO pPa3JINYHBIX
METO/I0B ITO3HAHMS.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJIsSIpHAasl JUTepaTypa XMMHUYECKOTO COJIEp)KaHus, CIpPaBOYHBbIE IOCOOus,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTHYECKH OLICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wuHpOpMaNKK, HEOOXOIUMOW [JI1 BBIMIOJHEHHS yYEeOHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMAaNbHYIO  (OpMY  HIPEACTABICHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4yHBIM fA3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMel: MPUMEHATh MEXIpeAMeTHble ((usmyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, a00pEeBUATYPBI, HOMEHKJIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:



3a1aBaThb BOIIPOCHI 110 CYIICCTBY O6CY>KI[3€MOI>'I TCMBI B XOAC OHUaJIora W/ M
AUCKYCCHH, BBICKA3bIBATH UACH, q)OpMYJ'II/IpOBaTB CBOH IIPCHJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3CHTAIMell pe3ybTaTOB IO3HABATEIBHOU JESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATENBHO WJIH COBMECTHO CO CBEPCTHUKAMH NP BBIIOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
M3y4aeMbIX BEUIECTB, peajnu3alui yueOHOro NpoekTa, U PopMyIUpOBaTH BHIBOJIbI
[0 pe3yJbTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHUS IMO3UIUN B
Xo7ie 00Cyk/1eHHs 1 00OMEHa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, Ompenelisas e¢ Ieau W 3ajavyd, KOHTPOJHUPOBaTh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MpeajaraeMblii  aJlroOpuT™M JCHCTBHM TMpH
BBITIOJTHEHUHU Y4YeOHBIX U HCCIICIOBATCIIbCKUX 3a7ad, BBIOMpaTh Hambojee
3¢ dexTUBHBIN crnoco0 HX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JAECATEIBHOCTA HAa OCHOBE CaMOaHaiuu3a u
CaMOOIICHKH.

NPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MMPOTPAMMBI 10 XUMHUH Ha yri1yOJEHHOM
YpPOBHE Ha YPOBHE CpeAaHEro oOImero oOpa3oBaHUs BKIIOYAIOT CIEIU(DHUCCKUC
JU1s1 yueOHOro mpeaMeTa « XUMUs HaydHbIC 3HaHUS, YMEHUS U CIIOCOOBI IUCTBUM
M0 OCBOCHHIO, MHTEPIPETAIMA U TPEOOpPa30BaHUIO 3HAHUM, BUABI JACATEILHOCTU
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWW B PA3MUYHBIX YYEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHWMHUU TPEAMETHBIE Pe3yJIbTaThl MNPEACTABICHBI 10 TroJaM
V3YyUYEHUS.

10 KJIACC

[IpenMeTHble pe3yJbTaThl OCBOCHHS Kypca «OpraHuueckass XUMH
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOJIi B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PELICHUU MPOOJIEM IKOJIOTMYECKOM, SJHEPreTHYECKON U



NUIIEBON O€30MaCHOCTH, B PAa3BUTUU MEAMIIMHBI, CO3JAaHUH HOBBIX MaTEpHAaJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PalOHAJIBHOIO
IPUPOIOTIONB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJl0OBEKa, a TaKKe DOSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IIPUPOJHOM CPEXE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
obonouka aroma, S-, P-, d-aToMHBIE OpOWTaNM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHMSI aTOMa, TIHOpuAM3alMsl aTOMHBIX OpOuTanei, HOH, MOJEKyJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOAHBIA CKENET, PyHKIUOHATbHAS
Ipylma, pajaudKal, CTPYKTypHble (opmyibl (pa3BEPHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKasi), H30MEPhbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YIJIEBOIOPOAIbI,
KHUCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJIIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPaHEHUS
U TpEeBpaLEHUs] HHEPrul NpHU XUMHUYECKMX pEeaKlUsAx), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHWHU, MUPOBO33PECHUECKUE 3HAHMS, JIEKAIIUE B OCHOBE
MMOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHM3MaX XMMHUYECKUX pPEaKIUd, TEPMOJAMHAMUYECKMX M KHHETUYECKUX
3aKOHOMEPHOCTAX UX MPOTEKaHUs, O B3aHMHOM BIIMSIHUM aTOMOB U TPYIIII aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIM U Me30MEpHBIN 3dexTor, opueHTanTsl | u Il pona);
(aKTOJOrMYECKHE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NESTENIbHOCTH ~ YeJloBeKa, OOIMMX  HAay4YHbIX  NPHUHLUIAX  XUMHYECKOIrO
IPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJA, TepepabOTKN HEPTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIME MOHATHSA IPHU
OIMCAaHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCIUHEHUM;

c(hOpMHPOBAHHOCTh YMEHHUIA:

MCIIOJIB30BaTh XMMHUYECKYI0 CUMBOJIMKY I COCTABIICHUsI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTAaBJISAITb YPAaBHEHMS] XMMHYECKHX PEAKIMU M PACKPBIBATh UX CYIIHOCTH:
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOMeHa MyTEM
COCTABJICHMSI MX ITOJIHBIX U COKPAILEHHBIX MOHHBIX YPaBHECHUH;



W3TOTaBIMBATH MOJIEIIA MOJIEKYJl OPTaHUYECKUX BEMIECTB IS UILTIOCTPAINH
UX XUMUYECKOT0 ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAWTh TpUBUAILHBIC HA3BAHUS I OTIEIHHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, IJIUIEPUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
[JIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh yMEHHUS MPUMEHATH IIOJOKECHHUS TEOPUU CTPOCHHSI
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMYHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKaHOB, IIMKJIOAJIKAHOB, aJKEHOB, AJIKaJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJEBOJOPOJIOB, CIUPTOB, AaJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHl C WCIOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHON CTIOCOOHOCTH OPTaHMYECKUX COSAMHEHUH OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOIHOTO
Coipbs (He(Th, TPHUPOIHBIM Ta3, Yyrojib), CIOCOOBI €ro TmnepepadboTKu U
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIIOJECHUU, U3MEPEHUH, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

chOpMHPOBAHHOCTh yMEHHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICIUTETILHON JCSITEIbHOCTA — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IIeHue,



CHUCTEMATHU3ALMIO, BBISIBICHUE MPUYUHHO-CIIEACTBEHHBIX CBSI3€M — I U3YyYECHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IMHCTBA MHUDPAa,
UCIIOJIB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUN, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIM C MCIOIb30BaHUEM (PUBHUECKUX
BeIMUMH (Macca, 0OBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIHUX
BEIIECTBA C KOJUYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJSIM XMUMHYECKHUX 3JIEMEHTOB,
MIPOJYKTaM CrOpaHMs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHMI: IPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH
C MO3HUIHUHA DKOJOTMYECKOM  O€30IIaCHOCTH  IIOCJIEACTBHS  OBITOBOM H
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYCHHBIE 3HAHUS IS IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CAaMOCTOSTEIIPHO TUIAHUPOBATh M TIPOBOJIUTH
XUMHUYECKUN DJKCIEPUMEHT (TOJIyYeHHEe W M3YYEHHUE CBOMCTB OPTraHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIOACHUEM MPaBUII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

COOJIIO/IaTh MPAaBHUJIa IKOJOTHYECKHU I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLICH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HABAaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAsi cMbICH TTokaszaresis [1/1K;

aHAJU3UPOBATh IIEJICCOO00PA3HOCTh NMPUMEHEHUSI OPraHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IIEJICHANPABICHHBIA TOUCK
XUMUYECKON MH(OPMAITUHU B PA3TUIHBIX UCTOYHHUKAX (Hay4dHas U yueOHO-HAydHas
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaluu, IHTEepHET U Apyrue), KpUTHUECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(MOpMaIuio, epepadbareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1auei.



11 KJIIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pPOJIM B OOECIEUEHUU YCTOMYUBOIO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEPHUANIOB, HOBBIX
MCTOYHUKOB SHEPTUM, B OOECIEYEHUM PAIlMOHAILHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJbTypbl 4YElIOBEKa, a TaKkxke
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAOIINE TOHATHS — XUMHUYCCKHHM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIH, OCHOBHOE U
BO30YXKJEHHOE COCTOSIHHMSI aToMa, TUOpUAN3alMs aTOMHBIX OpOUTalieid, WOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBA3b (KOBAJIEHTHas, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUINYECKAsl PEIIETKA, XUMHUYECKasl peakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT JIUCCOLMALINSA, CTENEHb JIHUCCOIMALINH,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKOHN peakuu, CKOPOCTh XUMUUECKON pEaKIUH, XUMUUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIMTHUECKOW TUCCOIUAIIUU, TEPUOIUICCKUN
3akoH J[.11. MeHnneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JeKallieé B OCHOBE IMOHUMAaHUs
NPUYUHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJICKYJSIPHOM W
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAaHMs, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(baKTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJCTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;



c(OPMUPOBAHHOCTh YMEHHUSI HCIONb30BaTh XUMHYECKYIO CHUMBOJIUKY JUJIS
coctaBieHuss ¢GopMysl BEUIECTB M  YpPaBHEHUM  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBnansHbie Ha3BaHUs OTACIBHBIX
BEILECTB;

c(pOPMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAJIECHTHOCTh U CTETIEHb OKUCIECHUS
XUMHUYECKUX 3JIEMEHTOB B COEJAMHEHMSX, BHUJI XMMUYECKON CBS3M (KOBAJECHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJa XUMHUYECKOW CBSI3M W THUIMA KPUCTAJIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOH CBSI3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHUS JJIEMEHTOB, OOpAaTUMOCTH, YYACTHIO KaTalau3aropa u
JPYTHUE); CAaMOCTOSITEIbHO BEIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(prKauuu
M3Y4YaeMbIX BEIIECTB U XUMUYECKUX PEaKIIUii;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CMBICI MEPUOJUUECKOTO 3akoHa /.
N. MenneneeBa 1 IEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IE€PBOrO—YETBEPTOrO MNEPHUOIOB
[Tepuomuueckonn  cucrembr .M.  MenneneeBa, uUCOONB3YysS  TMOHATHSA
«IHEPTeTHYCCKHE YPOBHH», «IHEPTETHUYCCKHE IMOMYPOBHU», «S-, P-, d-aTOMHbIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHUM mno mnepuogaMm u rpynmnam Ilepumonnueckoin cucremsr J[. .
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOECHMS
UX JICKTPOHHBIX 000JIOYECK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILLIECTBOBAHHE T€HETUYECKOM CBA3M MEXKAY HEOPraHWYECKHMH BEIIECTBAMHU C
MOMOILBIO YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIA;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTb: OKHCIHUTEIbHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca
THX pEeakUWid; peakuuid MOHHOTO OOMEHa MyTEM COCTaBICHUS WX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THUAPOIW3a;  PEeaKklui
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



chOPMHUPOBAHHOCTh YMEHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTECKAHUS
XUMHUUYECKUX PEAKIUNA C y4€TOM HX IHEPreTHYECKHX XapaKTEPUCTUK, XAPAKTEP
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, YMEHHUS XapaKTEepPU30BaTh XUMUYECKHE PEAKIIUH,
JeXKalMe B OCHOBE IMPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHUCIOThI, aMMHAakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; LEJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOILIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMON 3HAHUU O METOJaX HAYYHOIO
MO3HAHUSL SBJICHUU MpPUPOABl — HAONIOACHUE, HW3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TPUPOJIE,
MPAKTUYECKOMN JEATETbHOCTH YeJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJee 0OCO3HAHHOTO MMOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BElIeCTBa WM 00BbEMA Tra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MACCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKiuy; 3HAYEHUS] BOJOPOJHOrO IOKAa3aTesisl pacTBOPOB KHUCIOT M IIEIOYEH ¢
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKIUU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JIaHO B BHUJE PacTBOpaA C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA WHUIM JAHO B M30BITKE
(MMeeT TpHWMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
rasos;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JIKCIEPUMEHT  (MpOBEACHUE  peakluuii HOHHOro  oOMeHa,
MOATBEPAKICHUE KaUeCTBEHHOIO COCTaBa HEOPraHUYECKUX BEIIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3afa4 1o TtemaM «Metawey u  «Hemeramie»y) ¢
COOJTI0/IEeHNEM TIpaBUJI O€30MacHOT0 OOpaIIeHHs ¢ BEMIECTBAMU U J1a00pPaTOPHBIM
oOopynoBanueMm, (HOpMyIUpOBaTh IIelb HMCCIECNOBAHUS, TPEICTABIATH B
paznu4HON (opMe pe3yibTaThl dKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCT;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh MPAaBUIIA MTOIH30BAHUS XUMUYECKON
mocysIol M 1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh YMEHHUMW: OCYIIECTBIIATH I€JCHANPABICHHBIA IOUCK
XUMHUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4Hasl U y4eOHO-HaYy4YHAas
JUTEpaTypa, CpeicTBa MacCoBOM MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBATh XUMUUYECKYI0 UH(POpPMAIUIO, TIepepadaThiBaTh €€ U HCIOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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Pa3pnen S. BeicokomoJieKyIsipHbIE COeAUHEHUSA

5.1 ‘ BricokoMonekynsipHbIe COSIMHEHHS 6

Hroro mo pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atoma. [lepuoanueckuit 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 10
anemenToB . 1. Menaeneera
12 Crtpoenue BemiecTBa. MHOroo0Opasue 13 1
BEILIECTB
1.3 XHUMHYECKUE PEaKIUN 34 1 3
Hroro no pazgeny S7
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmerast 38 1 3
2.2 Mertabl 30 2
Hroro mo pazueny 68
Pasznen 3. Xumus u Ku3Hb
31 MeTobl TO3HAHUS B XUMUH. XUMUS U 11
KU3Hb
Hroro no pazneny 11
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 4 8







HOYPOYHOE INIVIAHUPOBAHUE

10 KIIACC
No KonnyecTso yacos I DIeKTPOHHBIE [Inanupyemsie pe3ynbTaThl
aTa 0 (3
/ Tema Ypoka KonTpoabHbie IIpakTnyeckue upposk!
II/1I Bcero 6 6 H3y4YeHHus o6pa3oBartejibHbIE
PaooTsl PpaooTsl pecypebl
IIpeamer u 3HaueHue JIMYHOCTHBIE
OpraHH4YeCKON XUMHH, PE3YJBTATBI
MPEJICTABICHUE O 1 6.09 OCO3HAHMS
MHOT000pa3uu A o0yJaroImuMucs CBOUX
OpraHuYECKUX KOHCTUTYIUUOHHBIX IIpaB H
COeIMHEHHH 00sI3aHHOCTEH, YBOKCHHS K
3aKOHY U IIPaBOIIO ;
DNEKTPOHHOE CTPOEHUE yuip PALKY;
LIEHHOCTHOTO
aToma yriiepozaa
OTHOILICHUS K
(ocHOBHOE U
. HCTOPUYECKOMY 31
BO30YKIEHHOE 1 6.09
Hay4HOMY HACJICIUIO
coctosiHus ). BasleHTHBIS N
OTE€YECTBEHHON XWMUHU;
BO3MOXHOCTH aTOMa
YBAKECHUS
yriaepona Mpoueccy TBOPYECTBA B
XuMu4ueckas CBSI3b B 06HaCTI/I TEOPUU u
OpraHUYECKUX MIPAKTUYECKOTO
COEJIMHEHMUSIX. TIPUITOKEHUS XHAMUH,
MexaHu3MbI 1 709 OCO3HaHHUSI  TOTO, 49TO
o0pa3oBaHUs ' JTaHHbIE HayK{ eCTh
KOBAJICHTHOM CBSI3H, pe3yabTar JIIATCIbHBIX
CIIOCOOBI Pa3phiBa HaOJII0IeHHH,
CBSI3CiH KPOIOTIUBBIX
AKCIMEPUMEHTAITbHBIX
Teopus crpoeHus P
1 13.09 MOUCKOB, HOCTOSTHHOT' O

OpraHNYeCKHUX




coenuHeHuit A. M.
bytneposa

Buael uzomepun:
CTPYKTYpHas,
MIPOCTPAaHCTBEHHAS.
DneKTpoHHBIE AP PEKTHI
B MOJIEKYJIax
OpPraHUYECKUX
COETUHEHUN

13.09

[Ipencrasnenue o
KJIaCCU(UKALIUN U
cUCTeMaTh4ecKas
nomenkiatypa (IUPAC)
OpPraHUYECKUX BEIIECTB

14.09

Knaccudukanus
peakuuii B
OpPraHUYECKON XUMUU

20.09

CucreMaTusanus u
000011IeHNE 3HAHUHA I10
TEME

20.09

Tpyza YUYEHBIX u
MIPAKTUKOB;

HPaBCTBEHHOTO
CO3HAHWUS, STHYECKOTO
IIOBEJICHMS,

CIIOCOOHOCTH
OlIEHUBATh CUTYaIIH,

CBA3aHHBIC C XUMHWYCCKUMHU
SABJICHUAMH, W HPHUHUMATH
OCO3HAHHBIC PCUICHUA,
OPHUCHTHUPYSICH Ha
MOpaJIbHO-HPABCTBCHHBIC
HOPMBI 1 HCHHOCTH;

MOHUMAaHHS
IEHHOCTeW 3JI0pOBOTO U
0e301macHOTO obpa3za
JKH3HH, HEOOXOIMMOCTH
OTBETCTBEHHOTO
OTHOIICHUS K
COOCTBEHHOMY
¢buznyeckomy u
MICUXUYECKOMY 3/I0POBBIO;
KOMMYHHUKATHBHOMN
KOMITIETEHTHOCTH B y4eOHO-
HCCIIEIOBATEIIbCKOM
JIESITEIbHOCTH,

OOIIIECTBEHHO  TIOJIE3HOM,
TBOPYECKOM M JIPYTUX
BHJIaX JESATCIBHOCTH,
AKOJIOTHUYECKH
1e1eco00pa3Horo




OTHOIICHHS K MPUPOAE KaK
UCTOYHHUKY CYLLECTBOBAHUS
JKM3HU Ha 3emiie;
MOHUMaHHSA
cneun(uKd XUMHHA  Kak
HAyKH, OCO3HaHUS €€ posiu

B hopmupoBaHUHU
paIMOHATBPHOTO HAYYHOTO
MBIIILJICHWS, CO3/IaHUU
[EJIOCTHOTO

MPEICTABICHHUS 00

OKpYKaroIlleM MHpE KaK O
€IMHCTBE  IPUPOABI U
4eJI0OBEKa, B II03HAHUU

MIPUPOIHBIX
3aKOHOMEPHOCTEMN 31
peleHnH npobiem
COXPAaHEHHS  MPHUPOJHOTO
paBHOBECHS;
METAINPEAMETHBIE
PE3YJIbTATBI
CaMOCTOATEIIEHO
dbopmynupoBaTh u
aKTyaJIM3UpOBaTh

npoOieMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

BJIAJIETh  OCHOBaMU
METO/IOB Hay4HOTO
MO3HAHMUSI  BEIIECTB U
XUMHYECKUX PEAKIINIL;

OpUEHTHUPOBATHCA B




pa3IMYHBIX  HCTOYHHKAX
uHpopmaruu (HayuHoO-
MOMyJsipHas ~ JIUTEparypa
XUMHYECKOTO COJICPIKAHMUS,
CIIPaBOYHBIE nocoowus,
pecypchl WuTepuera),
aHaAJIM3UPOBATh
nH(OPMAILIUI0  PA3TUIHBIX
BUJIOB U bopm
MpeICTaBICHHUS,
KPUTHYECKH OIIEHHWBATh €&
JIOCTOBEPHOCTh "
HENPOTUBOPEUNBOCTE;
INPEIMETHBIE

PE3YJIbTATBI
BJIaJICHUE CUCTEMOH
XUMHYECKAX 3HAHUMH,
KOoTopas BKJIIOYAET:
OCHOBOIIOJIararoime
MOHATHS — XUMHYECKUN
JJIEMEHT, aToM, SApO U
ANEKTpOHHAsT  000I0YKa
aroma, S-, p-, d-aTomMHBIC
opOuTany, OCHOBHOE U
BO30YX/IEHHOE COCTOSIHUS
aToma, rUOpUAN3aIHS
aTOMHBIX OpOHTasel, HOH,
MOJIEKYJa, BaJIEHTHOCTb,
ANEKTPOOTPHUIIATETLHOCTb,
CTETIECHb OKHUCJICHUS,




XHUMHYECKasi CBSI3b, MOJb,

MoOJIIpHast macca,
MOJISIPHBIN 00BEM,
YIJIEPOIHBIN CKEJIET,

(GyHKLIMOHANbHAS TPYIINA,
pagMKal,  CTPYKTYpHBIC
dopmynbl  (pa3BEpHYTEHIE,

COKpalIEHHBIE,
CKEJIETHBIE),  HU30MEpHs
CTPYKTYypHasi U
IIPOCTPAHCTBEHHAs
(reomeTpuyeckas,

OINITUYECKasl),  M30MEPHI,
TOMOJIOTMYECKHI psn,
TOMOJIOTH
c(hOpMUPOBAHHOCTH
YMEHUH: MIPOBOJUTH
pacuéTel MO XUMHYECKUM
dbopMynaM M ypaBHEHUSIM
XUMUYECKHX PpEaKuui ¢

WCTIOJIb30BaHUEM
buznueckux BEJIMYMH
(macca, 00BEM  razos,
KOJIMYECTBO BELIECTBA),
XapaKTEepU3YIOIUX

BEIIIECTBA C

KOJIMYECTBEHHON CTOPOHBI:
pacd€Tel TO HAXOXKJICHUIO
XUMHUYECKON bopMyIIbI
BEILECTBA II0 HM3BECTHBIM




MacCOBBIM JIOJIIM
XUMHUYECKUX  DJIEMEHTOB,
MPOIYKTaM Cropanus,
IJIOTHOCTU  Ta3000pa3HbIX
BEILIECTB;

10

AJKaHBIL:
FOMOJIOTUYECKUU PSI,
obmrast popmya,
HOMEHKJIaTypa U
HU30MEpHs, FJIEKTPOHHOE
Y MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII
duznyeckue u
XHMHYECKHE CBOMCTBA
aJIKaHOB

21.09

27.09

11

HaxoxneHne aikaHoB B
npupojie. Criocoosl
MOJIYYEHUS U
MIPUMEHEHHE ATIKAHOB

27.09

12

13

[ukmoankaHbl: o0mas
(opmyuna,
HOMEHKJIATypa U
HU30MepHsi, 0COOEHHOCTH
CTPOCHHS U XUMHUECKHUX
CBOWMCTB, CITOCOOBI
MOJIy4eHUS U
IIPUMEHEHUE

Pemenne pacuéTHpIx

28.09

4.10

JIMYHOCTHBIE
PE3YJIBTATBI
IIPEICTaBICHUS 0
COLMAJbHBIX HOpMax M
IIpaBUJIaX MEKIMYHOCTHBIX
OTHOILUEHUN B KOJIJIEKTHBE;

LIEHHOCTHOT'O
OTHOIIICHUS K
HCTOPUYECKOMY "
HAYy4YHOMY HACJICTUIO
OTE€UYECTBEHHON XUMHH;
TOTOBHOCTHU

OILICHUBAThL CBOE ITOBEJICHHUE
158 HOCTyl'[KI/I CBOUX

TOBApUIEH ¢  MO3ULUU
HPaBCTBEHHBIX M MPABOBBIX
HOPM ¥ C  y4€TOoM
OCO3HAHHUS  MOCJIEJICTBUH
IIOCTYIIKOB;

COOJIIOJICHUST TIPABUJI
6e3omacHoro oOpaileHus ¢
BENIECTBAMHU B ObITY,
IIOBCEIHEBHOM JKHU3HM, B
TPYZOBOH AESITENBHOCTH;




3aJla4 Ha OTpeelieHUue
MOJIEKYJIAPHOU
hopmyIbI
OpPraHUYECKOTo
BEIIECTBA 10 MAaCCOBBIM
JIOJISIM aTOMOB
AJIEMEHTOB, BXO/SIINX B
€ro COCTaB.
CucremaTtuzanus u
00001IeHIE 3HAHWH 110
TeMe

14

15

16

AJIKEHBI:
FOMOJIOTUYECKUH P,
obmiast popmyia,
HOMEHKJIATypa,
ANEKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYI.
CrpykrypHas u nuc-
TpaHC-U30MEpHs
AJIKEHOB

dusnueckue u
XUMUYECKHUE CBOMCTBA
ankeHoB. [IpaBuio
MapkoBHHKOBa

CriocoObI nostyueHust u
NPUMEHEHHE aJTKEHOB

4.10

5.10

11.10

17

[IpakTuueckas pabora
Ne 1 mo Teme

1

11.10

YCTaHOBKH Ha
aKTUBHOE  ydacTue B
pEelICHUH  MPaKTHYECKUX
3a7a4 COLIMAJIbHOU
HAIPaBJIEHHOCTHU (B paMKax
CBOETrO KJ1acca, IIKOJIbI);

HOHUMaHHUs
ro0ampHOr0  XapakTepa
AKOJIOTMUECKUX  IPOOIeM,
BIMSIHUA ~ SKOHOMUYECKHUX
IPOLIECCOB HA COCTOSIHUE
MPUPOAHON W COLIMAIBHOM
Cpelbl;

MOHUMAaHHUS
cneun(UuKd XUMHH  Kak
HAayKHM, OCO3HaHUs €€ poiu

B (hopmMupoBaHUU
palMOHAIBHOTO  HAYYHOT'O
MBILIUIEHUS, CO3JIaHUH
[[EJIOCTHOTO

MIpeICTaBICHUS 00

OKpYyXKaromeM MHUPE KaK O
CANHCTBC pupoabl n
YCJIOBCKA, B IIO3HAaHUU

MPUPOIHBIX
3aKOHOMEPHOCTEMN 51
peleHnmn npo0oieM

COXPAaHEHUS  MPHUPOJHOTO
paBHOBECHS;
METAIIPEAMETHBIE




"Ilosyuenue aTuiIeHa U
HU3y4YEHHUE €ro CBOMCTB"

18

Pemenne pacu€rHbix
3aJa4 Ha OIpe/eIcHHe
MOJIEKYJISIPHOM
bopmyIbl
OpPraHU4ecKoro
BEIIECTBA

12.10

19

AnKagueHEl:
CONPSIKEHHBIE,
M30JIUPOBAHHBIE,
KyMYJIHUPOBaHHBIE.
Ocobennoctu
AJICKTPOHHOTO CTPOCHUS

18.10

20

XHUMUYECKUE CBOKCTBA
CONPSKEHHBIX TNEHOB

18.10

21

22

CriocoObl nostyueHust u
IIPUMEHEHUE
aJIKaIMCHOB

ANKUHBIL:
TOMOJIOTHYECKUHN PsIJI,
obmast hopmyrna,
HOMEHKJIaTypa,
AJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYII,
(u3nueckue cBOCTBa

19.10

25.10

23

XUMHUYECKHUE CBOMCTBA
AITKAHOB

25.10

PE3YJIBTATBI
UCIIONIb30BaTh  MpH

OCBOGHUU 3HAHUI MPHUEMBI

JIOTUYECKOTO0  MBIIIICHHUS:

BBIJICIISITh XapaKTepHbIC
MPU3HAKK  TOHATHA WU
YCTaHaBJIMBATh ux
B3aUMOCBSI3b,
WCII0JIH30BaTh
COOTBETCTBYIOIINE

HOHATHA JUISI OOBSCHEHUS
OTACNBHBIX  (aKTOB |
SIBIICHHI,

bopmynupoBaTh
LeH " 3a7a4yn
UCCIIEJOBAHMS,
UCII0JIb30BATh
MOCTABJICHHBIE u
CaMOCTOSITEITLHO
copMyIHpOBaHHEIE
BONPOCHI B Ka4yecTBe
UHCTPYMEHTA T[O3HAHUS |

OCHOBBI JUISt
(bopMHpOBaHUSA TUIIOTE3bI
o IPOBEPKE
MPaBUIHHOCTH
BBICKa3bIBAEMBIX
CYXKJICHUH;

(dbopMynupoBaTh

3aIpoChI u IPHUMCHATH
pa3jindHbIiCe MCTOABI IIPU




24

KauecTtBeHHbIE peakiuu
Ha TPOMHYIO CBA3b

26.10

25

26

27

CriocoObI mosryueHust u
NPUMECHEHHE AJIKHHOB

Pemrenue 3agau:
pacy€Thl 10 YpPaBHEHHIO
XUMHUYECKON PEeaKIuu

Cucremarusanus u
0000111eHrE 3HAHUHA 110
TEME

8.11

8.11

9.11

28

29

30

31

ApeHsr:
FOMOJIOTUYECKUH P,
obmrast popmyrna,
HOMEHKJIATypa.
DNEeKTPOHHOE U
IIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ
OeH30J1a ¥ TOJIyoJIa, UX
¢u3nueckue cBoiicTBa

XUMHYECKHE CBOMCTBA
apEHOB: peaKUUU
3aMeIICHUS

XUMHYECKHE CBOMCTBA
apEHOB: peaKUuU
MIPUCOEIUHEHUS,
OKHCJICHHE TOMOJIOTOB
OeH301a

Ocobennoctu
XUMHAYECKHUX CBOMCTB

15.11.

15.11

16.11

22.11

MTOVCKE u orbope
nHpopMmanuu,
Heo0X0IUMOI IUIA
BBITIOJTHEHHSI Y4eOHBIX
3a7a4 ONPEAECIEHHOTO
THUIIA;

INPEIMETHBIE
PE3YJIbTATBI

c(hOpMUPOBAHHOCTH
YMEHHI: BBISIBIISITD
XapakTepHbIe MIPU3HAKU
MOHATHIA,  YCTaHABIIMBATH
ux B3aUMOCBSI3b,
UCIIOJIb30BATh
COOTBETCTBYIOIIUE
MOHATHSI TPU  ONHCAHUU
CoCTaBa,  CTPOCHUSA U
CBOWCTB OpPTaHUYECKUX
COETMHEHUI;

c(hOpMHUPOBAHHOCTH
YMEHUH:

UCIIOJIb30BATh
XUMHUYECKYI0  CUMBOIIUKY
JUISE COCTaBIICHUS
MOJIEKYIISIPHBIX "
CTPYKTYPHBIX
(pa3BEpHYTHIX,
COKpAIlEHHBIX u
CKEJIETHBIX ) bopmyn
OpPraHUYECKUX BEIIECTB;

COCTaBJIATh




cTUposia

32

Pemenue pacy€Tubix
3a]1a4 Ha OIpe/ieNIeHUe
MOJIEKYJISIPHOM
bopmyIbl
OpPraHUYECKOTO
BelIeCcTBa

22.11

33

34

35

36

37

CriocoObI mostyueHust u
NPUMCHEHHE apCHOB

I'eneTnueckas cBsI3b
MEXIy pa3InuyHbIMU
KJaccamMu
YIJIEBOAOPOJOB
Pacué€rsl 10 ypaBHEHUAM
XUMHYECKUX PEaKIUH.
Cucremaruzamnus u
000011IeHE 3HAHUH TT0
TeME

[Ipuponusbii ras.
[TonyTHbIe HEDTAHBIE
rasbl

KamenHnslit yroas u
IIPOYKTHI €70
nepepadoTKu

23.11

290.11

20.11

30.11

6.12

38

Hedtb u ciocoOs! e€
nepepadoTKH.
[IpuMeHeHne NpoayKTOB
nepepaboTku HehTH

6.12

YpPaBHEHHUS  XHMHUYECKHUX
peakuuii U packpblBaThb UX
CYLIHOCTb: OKHUCIUTEIbHO-
BOCCTAaHOBUTEIbHBIX
peakuui IIOCPEICTBOM
COCTABJICHHSI HJIIEKTPOHHOIO
OanmaHca 9TUX  peakluid,
peakiuii MOHHOTO OOMEHa
IMYTEM  COCTaBJIEHHUS HX
MOJIHBIX W COKPAIEHHBIX
HMOHHBIX YPaBHEHUH;
U3rOTaBIINBATH
MOJIENH MOJIEKYJI
OpraHUYEeCKUX BEILIECTB
I WUIKOCTpaluud  UX
XUMHUYECKOT0 u
IIPOCTPAHCTBEHHOT' O
CTPOCHHUS;
c(hOpMUPOBAHHOCTH
YMEHUH  XapaKTepu30BaTh
COCTaB, CTpOEHHE,
¢du3nyeckue U XUMHUECKUe
CBOICTBa TUITHAYHBIX
IIPEACTABUTENEH
pa3IMyYHbIX KJIaCCOB
OPraHMYECKHUX  BEILECTB:
QJIKaHOB,  LMKJIOAJIKAHOB,

AJIKEHOB, aJIKaJUEHOB,
QIKUHOB, apOMaTHYEeCKHX
YIIEBOIOPOAOB,




39

I'eneTnyeckas cBsI3b
MEXY pa3InuHbIMU
KJjlaccaMH
YIJIEBOJOPOIOB

7.12

40

l"anorenonpousBoaHbIE
YIJIIEBOIOPOOB:
ANEKTPOHHOE CTPOCHHUE;
peaxkuuu 3aMeIeHus
rajoreHa

13.12

41

JeiicTBue 1enouei Ha
raJIOTeHIIPOU3BOIHBIC.
BsaumogeiictBue
JIIATAJIOTeHAIKaHOB C
MarHueM U HUHKOM

13.12

42

Cucremaruzanus u
0000111eHE 3HAHU 110
pazneny
"Yrinesonopoast”

14.12

43

44

KonTponbHas padota no
Teme "YrieBoaopoas"

IIpenenbusie
OJIHOATOMHBIE CIIUPTHI:
TOMOJIOTHUYECKUM AL,

20.12

20.12

WUTIOCTPUPOBATH
T€HETHYECKYIO CBS3b
MEXJy HUMH ypaBHEHUSIMHU
COOTBETCTBYIOLLIUX
XUMUYECKUX Ppeakuuid ¢
UCIOJIb30BaHUEM
CTPYKTYPHBIX (GOpMYJI;
c(hOpMUPOBAHHOCTH
YMEHUU: [IPOBOJUTH
pacyérbl MO XHMHUYECKUM
dbopMynaM M ypaBHEHUSIM
XUMUYECKHX PpEaKuud ¢

HCITO0JIb30BaHUEM
bu3HYECKUX BEJINYUH
(macca, 00BEM  razos,
KOJIUYECTBO BEILIECTBA),
XapaKTePU3YIOIINX

BEIIECTBA Cc

KOJINYECTBEHHOW CTOPOHBI:
pacd€Tel N0 HAXOXKICHUIO

XUMHUYECKON (bopMyIIbI
BEUIECTBA [0 W3BECTHBIM
MacCOBBIM JIOJIIM
XUMHUYECKUX  DJIEMEHTOB,
MPOJIYKTaM CropaHusl,

IUIOTHOCTA  Ta3000pa3HbIX
BCIIECTB;

JIMUHOCTHBLIE
PE3YJDBTATLBI
CIIocoOHOCTH




45

obmrast popmyna,
CTPOCHHUE MOJICKYII,
u3oMepus,
HOMEHKJIATYypa,
Kiaccudukanms,
¢u3nveckre CBONCTBA

XUMHYECKHAE CBOMCTBA

MpeaACIIbHBIX
OJHOATOMHBIX CIIMPTOB

21.12

46

Crnioco0pl mostyueHus u
IpUMEHEHHE
OJTHOATOMHBIX CITUPTOB

27.12

47

[Ipocteie 3¢upsr:
HOMEHKJIaTypa
n3oMepusi, 0COOCHHOCTH
(bu3HUECKUX U
XUMHYECKHUX CBOMCTB

27.12

48

MHoroatoMHBIS
CIUPTHL: STUIICHTIIUKOIb
Y TJIMLIEPYH, UX
¢buznueckue u
XAMHYECKHE CBOMCTBA

28.12

49

50

CrniocoObl mostyueHus u
IpUMEHEHHE
MHOTOATOMHBIX CITUPTOB

@DeHOo: CTpOoEHUE
MOJIEKYJIbI, PU3NYECKUE
cBOMCTBA. TOKCUYHOCTH
dbenomna

10.01

10.01

MIOHUMaTh W NPUHUMATh
MOTHUBHI, HaMepeHus,
JOTUKY W apryMEHThI
JIpyTuX  [pU  AHAIHU3E
Pa3IMYHBIX BUJIOB yueOHOM
JIeATEIbHOCTH;

UHTEpeca u
[03HABATEJIbHBIX MOTHUBOB
B MOJTYyYECHUH 151
MOCJIEIYIOILEM aHanuse
nH(pOpMaILIUU O MEePEeIOBbIX
JIOCTHKECHUSX
COBPEMEHHOM
OTEUECTBEHHOU XMMUU;

TOTOBHOCTHU
OLICHUBATb CBOE IIOBEICHUE
u MOCTYIIKH CBOHX
TOBApUIEH C  TO3ULHUU
HPaBCTBEHHBIX M MPABOBBIX
HOPM ¥ C  y4€TOM
OCO3HAHHUS  MOCJIEJICTBUH
IOCTYIIKOB;

OCO3HaHUSA
ITOCJIEICTBUM W HENPUATHS
BpPEIIHBIX TIPUBBIYEK
(ymotpebneHusi  anKoros,
HapKOTUKOB, KypeHUs);

YBOXEHUS K TPYIY,

JTHOASIM Tpyaa u
pe3yspraTam TPYAOBOM
JIESTENBHOCTH;




o1

XUMHUYECKHE CBOUCTBA
dhenomna

11.01

52

53

54

55

56

57

58

CriocoObI mosryueHust u
npuMeHeHue GpeHona

[IpakTuueckas pabora
Ne 2. Pemienue
AKCIIEPUMEHTAIbHBIX
3aj1a4 1o reme "CrupTsl
u deHobr"

Cucremaruzanus u
0000111eHYE 3HAHUHA 110
TEME

AJb/ieruibl ¥ KETOHBI:
ANEKTPOHHOE CTPOCHHE
KapOOHMIIBHOM IPYIIIBL;
TOMOJIOTUYECKHE PSIbI,
obmas popmyna,
HU30MEpUs U
HOMEHKJIaTypa

AnbIerusl 1 KETOHBI:
¢bu3nyeckre CBONCTBA;
peakuuu
MIPUCOETUHEHUS
Peaxium okucieHus u
Ka4yeCTBEHHbBIE pEaKIIH
aJIbJIETUI0B M KETOHOB
Crioco0sI mostyueHus
aJIbJIETUI0B M KETOHOB

17.01

17.01

18.01

24.01

24.01

25.01

31.01

aKTUBHOI'O
HETPUATHUSA JIENCTBHH,
MIPUHOCSIIINX Bpen
OKpYKarollled IPUPOAHOU
cpene, YMCHHUSI
MIPOTHO3UPOBATH
HeOIaronpusTHbIC
DKOJIOTHYCCKUC
IOCJICACTBUSA
PEANPUHUMACMBIX
IEeUCTBUA u
MpeA0TBpaIaTh UX;

€CTECTBCHHO-
HAy4YHOM IPaMOTHOCTH:
MMOHUMAaHUS CYLTHOCTH
METOH0B MMO3HAHMUS,
HCIIOJIB3YEMBIX B
€CTECTBCHHBIX HayKax,
CIIOCOOHOCTH

UCIOJIb30BaTh MOJy4yaeMble
3HaHWA [ aHaiuu3a |
O0BsSICHEHUS SBJIICHUI
OKpYXKaloIllero  MHUpa U
MPOUCXOMSIINX B HEM
W3MEHEHUH, yMEHUS JeN1aTh
000CHOBaHHBIE

3aKJIIOYEHHS Ha OCHOBE
Hay4HBIX ¢dakToB u
UMCIOIIMXCS  JaHHBIX  C
LIENbIO MOJTy4eHUs




59

60

OIHOOCHOBHEBIE
npeeabHbIC
KapOOHOBBIC KHCIIOTHI,
O0COOCHHOCTH CTPOCHHUS
UX MOJICKYJI

N3omepus u
HOMEHKJIaTypa
KapOOHOBBIX KUCIIOT, UX
¢bu3nyeckre CBONCTBA

31.01

1.02

61

XuMHYecKre CBOMCTBA
MpEeACIIbHBIX
OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT

7.02

62

OcobeHHOCTH CBOMCTB
MYPAaBbUHOM KHCIIOTBHI.
MHuoroob6pasue
KapOOHOBBIX KUCIIOT

7.02

63

64

Oco0eHHOCTH CBOMCTB:
HETpeIeTbHBIX U
apOMaTUYECKUX
KapOOHOBBIX,
JTUKapOOHOBBIX,
T'HJIPOKCUKApOOHOBBIX
kucnot. [IpencraBurenu
BBICIINX KapOOHOBBIX
KHCIIOT

Ilonsarue o
MIPOU3BOIHBIX
KapOOHOBBIX KHUCIOT

8.02

14.02

JAOCTOBCPHBIX BBIBOAOB,
METAINIPEAMETHBIE
PE3YJIbTATDBI

UCIIOJIb30BaTh  IIPH

OCBOCHMM 3HAaHUU IPUEMBI

JIOTUYECKOr0  MBIIUICHHUS:

BBIJCTISTh XapaKTepHbIE
MpU3HAKKM  MOHATUH U
YCTaHABJIMBATh nx
B3aHMOCBS3b,
HCIIOJIb30BaTh
COOTBETCTBYIOLIUE

MOHATUS JUIS  OOBSICHEHUS
OTHENbHBIX  (aKTOB U
SIBIICHHI;

BBIOMpATh OCHOBAHMUS
" KPUTCPUU TUIst
KJIaccu(pUKaluu BEIIeCTB U
XUMHUYECKHUX PEaKIIHii;

yCTaHaBIIMBATh
MIPUYHHHO-CJIC/ICTBEHHBIE
CBSI3U MEXIY H3y4aeMbIMHU
SIBIICHUSIMU;

BIIQJIETh  HaBBIKAMHU

CaMOCTOATECIIBHOI'O
IJIaHUPOBAHUA u
MNPOBCACHUA YUYCHUYCCKUX
9KCIICPUMCHTOB,

COBepH_IeHCTBOBaTB YMGHI/ISI
HaOJIIO4aTh 332 XOIOM
mpolecca, caMOCTOATEIHHO




65

CriocoObI mosryueHust u
HNpUMEHCHHE
KapOOHOBBIX KHCIIOT

14.02

66

CrnoxHble 3¢upsL:
FOMOJIOTUYECKUU PSI,
obmast popmyrna,
U30MepUs U
HOMEHKJIAaTypa

15.02

67

duznueckue u
XUMHUYECKHE CBOUCTBA

3¢upoB

21.02

68

Pemenue pacu€tabix
3a/1a4: 110 YPaBHEHHIO
XMMHYECKON PEaKIUu,
Ha OIpeJeIeHue
MOJIEKYJISIPHOM
(bopMmybI
OPraHu4eCcKOro
BEILIECTBA

21.02

69

70

[IpakTnueckas padbora
Ne 3. Pemenne
HKCHEPUMEHTATBHBIX
3a/1a4 110 TEMe
"KapOoHOBBIE KUCIIOTHI.
Crnoxuble 3¢upbr"”

Kupsr: ctpoenue,
¢buznyeckue u
XHUMHYECKHE CBOUCTBA
(runpoinus)

22.02

28.02

MIPOTHO3HPOBATH ero
pe3ynbTat, GopMyJIHPOBATh
0000IIeHNT W  BBIBOJBI
OTHOCHUTEJILHO
JIOCTOBEPHOCTHU
pe3yJIbTaTOB
HCCJIEIOBAHUS, COCTAaBIISTH
00OCHOBAHHBIA OTYET O
IIPOJIEJIaHHOM padoTe;

CaMOCTOSITEIILHO
BBIOMpATh  ONTHUMAIBHYIO
dbopmy MIPEICTaBICHUS
uHpopMauu (cxembl,
rpaduky, JMarpaMMBbl,
TaONMIBI,  PUCYHKH U
Apyrue);
UCTIOJIb30BATh

HAyYHBIA SI3bIK B KauecTBe
cpeacTBa mpu  pabore ¢
XUMHYECKON

nH(popmanyen: TPUMEHATh

MEKIpeIMETHBIC
(pusmueckue u
MaTeMaTUYeCKHue) 3HAKU U
CUMBOJIBI, bopMybl,
ab0peBuaTypHl,
HOMEHKIIATYpY;
MNPEAMETHBIE
PE3YJIbTATbBI
c(hOpMUPOBAHHOCTH
YMEHHIA: BBISIBIISATH




71

72

73

74

OCOoOCHHOCTH CBOICTB
YKUPOB, COAEPKAIINX
OCTaTKH HEMpeaeIbHbIX
JKUPHBIX KUCIOT. XKupbl
B MPUPO/IE

MpI1a KaK COJTH BBICIIHX
KapOOHOBBIX KHCIIOT, UX
MOIOIIlEE NEUCTBHUE.
ITonstue o
CHHTETHYECKUX
MOIOIIUX CPEACTBAX
(CMCOC)

I'enernueckas cBA3b
YIJI€BOJAOPOOB U
KHUCJIOPOJCOAEPKAIINX
OpraHUYECKUX BEIIECTB
Pacuétel 10 ypaBHEHUAM
XUMHUYECKUX PEaKIUi

28.02

29.02

6.03

6.03

75

CucreMatusanus u
0000111eHNE 3HAHUHA I10
TEME

7.03

76

OO6mras XxapakTepucTruKa
YIIIEBOJIOB U
KJIacCuPpUKaIms
YTJIEBOJIOB (MOHO-, TH- U
MOJIMCaxapu/Ibl)

13.03

77

MoHocaxapub:
(bu3uYecKre CBONCTBA U
HaXOXJICHUE B TIPHPOJIC

13.03

XapaKTepHbIe IIpU3HAKU
MOHATUM,  YCTaHABIIMBATH
ux B3alMOCBS3b,
UCIIOJIb30BaTh
COOTBETCTBYIOIIHE
IOHATHS TPU  OIMCAHHUU
cocTaBa,  CTpPOEHUS U
CBONCTB OpraHUYeCKHUX
COCIMHCHHIL,

c(OpMHUPOBAHHOCTh
YMEHUU:

UCIIOJIb30BaTh
XUMHUYECKYI0  CHUMBOJIUKY
JUISL COCTaBJICHUS
MOJIEKYJISIPHBIX u
CTPYKTYPHBIX
(pa3BEpHYTHIX,
COKpaILEHHBIX u
CKEJICTHBIX ) bopmyn
OpPraHUYECKUX BEILECTB;

c(hOpMHUPOBAHHOCTH
YMEHMI:  YCTaHABIIMBAThb
IIPUHAJJIEKHOCTD
M3YYEHHBIX OPraHUYEeCKHX
BEIIECTB M0 MX COCTAaBy U

CTPOCHUIO K
ONpeIeIEHHOMY
KJIaccy/rpyrmre
COCIMHCHHI, nOaBaTh WM
Ha3BaHUs o
CUCTEMATUYECKOMN




78

IIpuMeHeHue IIoKO3blI,
€€ 3HaUCHUE B
KHU3HEACATCILHOCTH
Oopranu3ma

14.03

79

Hucaxapupl: caxapo3sa,
MaJbT03a U JaKT03a.
Haxoxnenue B npupone
Y IPUMEHEHUE
JUCaxapuioB

20.03

80

81

[Tonucaxapupr:
CTPOCHHE
MaKpPOMOJIEKYI,
(dbuznveckue u
XHUMHUYECKHE CBOWCTBA,
MIPUMCHCHHE

[Tonstue 06

HCKYCCTBCHHBIX
BOJIOKHax

20.03

21.03

82

Pemenne pacueTHbix
3aJa4 Ha ONpeseIeHHue
JIOJIY BBIXO0J1a IPOAYKTa
peakuuu ot
TEOPETUYECKU
BO3MOXHOI'O

3.04

83

CucremMatusanus 1
0000111eHNE 3HAHUHA T10

paszzaeny

3.04

84

KonTponbHas padota no
TeMe

4.04

nomenkiarype (IUPAC) u
NPUBOJIUTH  TPHBHAIBHBIC
Ha3BaHUS JUIS OTAEIBHBIX

IIPEACTaBUTENEH
OpPTraHUYECKUX BEIIECTB
(TunepuH,

STUJICHIJIUKOJIb, dbenon,
dbopManbaeru,
areTanbeTu/I, aIleToH,
MypaBbUHas KHCIIOTA,
YKCyCHas KHCTIOTA,

CTEapuHOBas, OJICMHOBA,
MAIIEMUTHHOBAS KUCIIOTHL );
c(OpMUPOBAHHOCTH

YMEHHH  XapakTepHu30BaTh
COCTaB, CTpOEHHE,
busnveckne U XUMHUECKUE
CBOMCTBa TUTTUYHBIX
npeJcTaBuTeNel

Pa3IUIHBIX KJIaCCOB
OpPTaHUYECKUX  BEIIECTB:
CIUPTOB, aJIbJIETU/IOB,
KETOHOB, KapOOHOBBIX
KHCJIIOT, MPOCTHIX u
CIIO)KHBIX I(UPOB, >KUPOB,
yraeBoaoB (MOHO-, AH- H

MOJIMCaXapuoB),
WJUTIOCTPUPOBATH
TCHETHYECKYTO CBSI3b
MEXIy HUMH YpaBHEHUSIMU
COOTBETCTBYIOIIMX




85

"Kucnopoacoaepxkariue
OpraHuyecKue
coenuHeHus"

AMMWHEBI:
KIaccupuKanus,
CTPOCHHE MOJICKYI,
obmas hopmyrna,
HU30Mepus,
HOMEHKJIATypa 1

10.04

XUMUYECKUX PpeaKuud ¢
HCIIOJIb30BAHNEM
CTPYKTYPHBIX (GOpMYII;
c(hOpMUPOBAHHOCTH
YMEHUU: [IPOBOUTH
pacu€Tel IO XUMHYECKUM
dbopmMynaM M ypaBHEHUSIM
XUMUYECKUX Ppeakuuid ¢

HCITO0JIb30BaHUEM
bu3HYECKUX BEJINYUH
(macca, 00BEM  razos,
KOJIUYECTBO BEIIIECTBA),
XapaKTePU3YIOIINX

BEILECTBA c

KOJIMYECTBEHHON CTOPOHBI:
pacd€Tel MO HAXOXKICHUIO

XUMHUYECKON (bopMyJIbI
BEUIECTBA [0 W3BECTHBIM
MacCOBBIM JOJIIM
XUMHUYECKUX  DJIEMEHTOB,
MPOJIYKTaM CropaHusl,

IUIOTHOCTA  Ta3000pa3HbIX
BECIIECTB;

JIMYHOCTHBIE
PE3YJIBTATBI

CIIocOOHOCTH
MOHUMAaTh ¥ MPUHUMATH
MOTHBEIL, HaMepeHHs,




¢u3nyeckne CBONCTBA

86

87

88

XUMHYECKHAE CBOMCTBA
anmn(aTuuecKux aMHHOB

AHWIMH: CTPOEHHUE
aHWINHA, OCOOCHHOCTH
XUMHYECKHUX CBOMCTB
aHWINHA

CriocoOsl mostyueHus: u
MIPUMEHEHUE
anudaTuyecKux aMHMHOB

10.04

11.04

17.04

89

AMWHOKHCIIOTHI:
HOMEHKJIaTypa U
n3omepus, puzndyeckue
cBouctBa. OTIOenbHBIE
MpEeICTaBUTEIH O
aMUHOKHCJIOT

17.04

90

91

XnMHUyecKre CBOMCTBA
aMHHOKHCJIIOT, UX
OMOJIOTHYECKOE
3HaUYeHHE aMUHOKHCIIOT.
CuHTE3 ¥ TUIPOIH3
IENTHIOB

benku kak mpupoHbIe
MOJIUMEPBI; CTPYKTYPHI
0eIKOB

18.04

24.04

92

XUMHUYECKUE CBOMCTBA
0€eJIKOB

24.04

93

A3oTcoaepkalime

25.04

JOTUKY UM  apryMEHTHI
Jpyrux  I[pU  aHaJIN3e
pa3IMYHbIX BUIOB yueOHOM
JIeSITEIIbHOCTH;

UHTEpeca u
II03HABATEJIbHBIX MOTHBOB
B MOJIy4YeHU N u
MOCIEAYIOLEM aHayuze
nHPOpPMALIUU O TIEPEIOBBIX
JIOCTHKEHUSX
COBPEMEHHOM
OTCUYCCTBCHHOM XHNMMUU,

TFOTOBHOCTHU
OLICHUBATbh CBOE MOBEJICHUE
u MOCTYIIKH CBOUX
TOBApUIIEH ¢  MO3ULUN
HPAaBCTBEHHBIX U MPAaBOBBIX
HOPM U C  Y4ETOM
OCO3HaHUSA  IOCIIEICTBUU
MOCTYIIKOB;

OCO3HaHUS
MOCJIEACTBUM M HEMPUATHUS
BPEIHBIX IIPUBBIYEK
(ynorpebneHust  ankoroJs,
HapKOTHUKOB, KYpPEHHUS);

YBaXEHUSI K Tpynay,

JOASIM Tpyaa u
pe3ynpTataMm TPYAOBOM
JIESITEIbHOCTH;

TOTOBHOCTH K




94

95

IreTCPOLUKIINYICCKHUC
COCIUHECHUA.
HYKJ'ICI/IHOBBIC KHUCJIOTHI.
COoCTaB, CTPOCHUE U
Ouooruyeckas POJib

[TpakTyeckas pabora
Ne 4. Pemenue
AKCIIEPUMEHTAIIbHBIX
3a71a4 10 TEME
"A3zoTcoaepxaliue
OpraHHYECKUE
coeauHeHu"

[IpakTrueckas pabota
Ne 5. Pemienue
AKCIICPUMEHTAIIbHBIX
3aJ1a4 110 TEME
"Pacno3HaBanue
OpPTaHUYECKUX
coeqrHeHnin"

2.05

8.05

96

KonTponbHas padota no
Teme "A3oTcoaeprKaniue
OpraHHYECKUe
coeauHeHus"

8.05

OCO3HAaHHOMY BEIOODY
VHIUBUYyIbHOMN
TpaeKTOpuu 0Opa3oBaHMUs,
Oyaymeit mnpodeccun u
peaM3anuu  COOCTBEHHBIX
KU3HEHHBIX  IUJIAHOB  C
y4éToM JUYHOCTHBIX
MHTEPECOB, CIOCOOHOCTEH
K XUMHUHU, WHTEPECOB U
nmoTpeOHOCTEN 001IeCcTBa;
aKTUBHOTO
HETIPUATHUSA JICHCTBUMH,
MPUHOCSTIIAX Bpen
OKpY’Karolled MNpUpPOAHOU
cperne, YMEHHUSI
MIPOTHO3HPOBATH
HeOIaronpusITHbIC
HKOJIOTHUECKHE
MOCIIEACTBHS
IpeIITPUHIMAEMBIX
JIEUCTBUI u
MPeIoTBpAIIaTh UX;
CIIOCOOHOCTH
CaMOCTOSITEITLHO
UCIIOJIb30BaTh XHUMHUYECKUE
3HaHUA  JUIS ~ PpeIIeHUs
npobieM B pealbHBIX
KU3HEHHBIX CHTYaIIHIX;
WHTEpeca K
MO3HAHUIO,
HCCIIEI0BATEIbCKOU




JIeSATCIIbHOCTH;
METAIIPE/IMETHBIE
PE3YJIBTATbI

yCTaHABJIMBATh

MPUYUHHO-CIIECTBEHHBIE

CBSA3U MEXIY HU3y4yaeMbIMU

SIBJICHUSIMU,

CTPOUTH JIOTHYECKHE

paccyXJIeHHs
(MHAYKTUBHBIE,
JeAyKTUBHBIE, o
aHAJIOTUN), BBLISIBJIATD
3aKOHOMEPHOCTHU Hu
MIPOTUBOPEUUS B
paccMaTpuBaeMbIX

SABIICHUAX, (HOPMYIUPOBATH
BBIBOJIBI U 3aKJIFOUCHUS,
pUOOpEeTaTh  OIBIT
Y4EHUYECKOMN
HCCIIEN0BATEIbCKOU 51
MPOEKTHON JI€SITENBHOCTH,
MIPOSIBJIATH CIIOCOOHOCTh U

TOTOBHOCTb K
CaMOCTOATCIIBHOMY IIOUCKY
METOJ0B peIICHUA
MPAKTUYCCKUX 3aaa4,

NPUMEHEHHIO  Pa3IMYHBIX
METOJIOB TTO3HAHMS.
UCIIOJIb30BaTh
HBYLIHI)H\/'I SI3BIK B KAU€CTBEC
cpeactBa mpu pabore C




XUMUYECKON
uHpopMaluel: NPUMEHATh
MEXITPEIMETHbIE
(pusmueckue u
MaTeMaTUYECKHUE) 3HAKU U
CHUMBOJIBI, bopmybl,
ab0peBHUaTypHI,
HOMEHKJIATYpY;

NPEJAMETHBIE
PE3YJIbTATBI

c(OpMHUPOBAHHOCTh
YMEHUH  XapaKTepu30BaTh
COCTaB, CTpOEHHE,
¢duznyeckue U XUMHUYECKUe
CBOMCTBa TUIHYHBIX
IIPEACTABUTENEH
pa3IMYHbIX KJIaCCOB
OPraHMYECKUX  BEILECTB:
HUTPOCOEINHEHUIN "
aMHUHOB, aMUHOKHCIIOT,
0€NKOB), HJUIIOCTPUPOBATH
TEHETUUYECKYIO CBA3b
MEXy HUIMHM YpaBHEHUSMHU
COOTBETCTBYIOILIUX
XUMHUYECKHX PpEaKuui ¢
HCII0JIb30BaHNEM
CTPYKTYPHBIX (OPMYII;
c(hOpMHUPOBAHHOCTH
YMEHUI: yCTaHaBJIMBAaTh
MIPUHAJIIEKHOCTD
M3Y4YEHHBIX




OpPraHu4CCKUx BCIICCTB
10 Hux COCTaBy u

CTPOEHHUIO K
OIPEICIIEHHOMY
KJIaccy/rpyrre
COCIUMHCHMI, laBaTh MM
Ha3BAHUSA o
CUCTEMAaTUYECKOU

nomenkiarype (IUPAC) u
IPUBOJIUTh TPUBUAJIbHbBIE
Ha3BaHMsl JUISl OTACIIBHBIX
IIpeICTaBUTENEH
OpPraHUYECKUX BEILECTB;
c(OpMHUPOBAHHOCTh
YMEHUU: BBISABIIATD
B3alMOCBSA3b XUMHUYECKHX
3HAHUW C TOHATUAMHM U
IIPEJCTaBICHUSMHA  IPYTHX
€CTECTBEHHO-HAYYHbBIX
npeAMEToOB  uist  Oosiee
OCO3HAHHOTO  TIOHMMAaHUs
CYLUIHOCTH MAaTe€pHaILHOTO
€/IMHCTBA MUpa,
UCIIOJIb30BaTh CHUCTEMHbIE
3HaHHA IO OPraHu4ecKon
XUMUU 751 OOBSCHEHUS U
MIPOrHO3UPOBAHUS
SIBIICHHH, HMEIOIINX
€CTECTBEHHO-HAYYHYIO

HPUPOAY;




c(hOpMUPOBAHHOCTH
YMEHUH: MPOBOJUTH
pacuéTel MO XUMHYECKUM
dbopMyliaM W ypaBHEHUSM
XUMUYECKUX Ppeakuuid ¢

UCTIOJIb30BaHUEM
buznIecKkux BEJIMYMH
(macca, 00BEM  ra3os,
KOJIMYECTBO BEILIECTBA),
XapaKTePU3YIOIIUX

BEIIECTBA c

KOJIMYECTBEHHON CTOPOHBI:
pacd€Tel MO HAXOXICHUIO

XUMHUYECKON dbopMyIibI
BEIECTBA [0 W3BECTHBIM
MacCOBBIM JIOJISIM
XUMHUYECKUX  DJIEMEHTOB,
IIPOLYKTaM CropaHus,

IUIOTHOCTA  Ta3000pa3HbIX
BCIIECTB;

OCHOBHEIE TOHATUA
XUMUAU
BBICOKOMOJICKYJISIPHBIX

97 COEIMHEHNI U METOIbI 15.05
MX CHHTE3a —
MOJIUMEPHU3AIHsl U
[MOJUKOHIEHCAIIHAS
IInacTmaccsrl.
98 15.05

Yrunuzauus u

JIMYHOCTHBIE
PE3YJIbTATBI
[IPECTaBJICHUS 0
COLMAJbHBIX HOpPMax H
[paBUIaX MEXIMYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTHBE;

T'OTOBHOCTHU K
COBMECTHOM  TBOPYECKOU
JIEeATEIIbHOCTH pu




nepepaboTKa MIacTuka

99

100

DJIaCTOMEPBI:
HaTypaJIbHbIA
CUHTETHUYECKHE
Kayuyyku. Pe3una

BosiokHa: HaTypaibHble,
HCKYCCTBEHHBIE,
CUHTETUYECKUE.
[Tonumepst
CIIELIUAIBHOTO
Ha3HAYCHUS

16.05

22.05

101

IIpakTnueckas padbota
Ne 6. Pemenne
IKCIIEPUMEHTAITLHBIX
3aja4 110 TeMe
"Pacno3naBanue
IIaCTMAcC U BOJOKOH"

22.05

102

O06o0menue n
CHUCTEMaTU3alHs
M3Y4YEHHOI0 MaTepuania
10 TEME
"BbIicOKOMONEKYIIIpHBIE
coequHeHus"

23.05

CO3/1aHUU y4eOHBIX
MIPOCKTOB, peleHuH
y4eOHBIX u
MO3HABATENbHBIX  3ajad,
BBIITOJTHCHUM  XUMHUYECKHX
IKCIIEPUMEHTOB;

YBKEHUS
mporeccy TBOpUYECTBa B
obnacTu TEOPHUH u
MPaKTUIECKOTO
TPUIIOKCHUS XHMUH,
OCO3HaHHMA  TOTO,  4TO
JTAHHBIC HaYKH eCTh
pe3ysbTar JUTATEIIbHBIX
HaOJIIOEeHUIA,
KPOIOTJIMBBIX
IKCIIEPUMEHTAIBHBIX
MIOUCKOB, MOCTOSIHHOTO
TpyIa YUYEHBIX 51
NPaKTHKOB;

HPaBCTBEHHOTO
CO3HaHUA, TUYECKOTO
TIOBE/ICHMS;

MOHUMAaHUS
LIEHHOCTEH 3JI0POBOTO U
6e30macHoOro oOpaza
KHU3HU,  HEO0OXOAMMOCTH
OTBETCTBEHHOTO
OTHOIICHHSI K
COOCTBEHHOMY

¢duznyeckomy u




MICUXUYECKOMY 37]0POBBIO;
yYBaXEHUSI K TPY.LY,

JIFOTSIM Tpyaa n
pe3yibraram TPYIOBOM
JIEATCIbHOCTH;

T'OTOBHOCTH K
OCO3HAHHOMY BBIOOPY
VHIUBUYAJIBHOMN

TPacKTOPUU 0Opa30OBaHMSI,
Oyaymeit mpodeccun u
peanM3anui  COOCTBEHHBIX
KU3HCHHBIX  IUTAHOB  C
Y4ETOM JIMYHOCTHBIX
WUHTEPECOB, CIIOCOOHOCTEN
K XUMHUHU, HHTEPECOB U
notrpeOHOCTEH 001IeCcTBa;
AKTUBHOTO
HENPUATHUSA JEUCTBUH,
MIPUHOCSIINX Bpena
OKpYy>Karolen MpUupoaHOMN
cpene, yMEHUS
MPOTHO3UPOBATH
HeOIaronpusTHbIC
9KOJIOTUYECKUE
MOCJIC/ICTBUSI
MpeANPUHUMAEMBIX
JIEUCTBUN u
MpeA0TBpaIaTh uX;
CIIOCOOHOCTH
CaMOCTOSATENILHO
UCIOJIb30BaTh XUMHUYECKUE




3HaHUST Uil pELICHUs
npobiieM B pealbHBIX
KU3HEHHBIX CUTYaIHIX;
UHTEpeca K
MMO3HAHMUIO,
HCCIIEIOBATEIBCKOM
JIeSITEIIbHOCTH;
METANPEIMETHBIE
PE3YJIBTATBI
MIPUMCHSITh B
nporecce MO3HAHUS
UCIIONIb3YEMbIE B XHUMHUU
CUMBOJIMYECKHUE
(3HaKoBBIC) MOJICTIH,
peoOpa3oBLIBATh
MoJIeJIbHbIE TPECTaBICHUS
- XUMHYECKUI 3HAK
(cumBOIM) JJIEMEHTA,
XUMHYECKast dbopmymna,
YpaBHEHUE  XUMHUYECKOMI
peakuuu — TpPH PEHICHUH
y4eOHBIX TTO3HABATEIIbHBIX
U TpaKTHUYECKHX  3ajad,

MMPpUMCHATH Ha3BaHHBIC
MOZCJIBHBIC NIPEACTABIICHUA
JUTSA BBISIBJICHU S

XapaKTepHBIX  INPU3HAKOB
U3Y4aeMbIX  BELIECTB U
XUMHUYECKHX PEAKIUN.
puoOpeTaTh  OMBIT
YYEHUYECKOMN




HCCIIEeN0BaTEbCKON "
MPOEKTHON  JIeSITEIbHOCTH,
MPOSIBJIATH CIIOCOOHOCTh U

rOTOBHOCTb K
CaMOCTOSITEJIbHOMY TTOUCKY
METOZI0B peleHus
IPAKTUYECKUX 3ajad,

MPUMEHCHHUIO  Pa3JIMYHBIX
METO/0B TIO3HAHUSI.
UCIONIb30BaTh  HAYYHBIN
S3BIK B KQUECTBE CPEJICTBA
npu pabote c
XUMHUYECKON
uHpopManuei:
MPUMCHSITh
MEXIIPEIMETHBIE
(puznueckue u
MaTeMaTHYeCKHe) 3HAKU U
CHUMBOIJIBI, bopMyIbI,
ab0peBUaTypHI,
HOMEHKJIATYpy
MPEJIMETHBIE
PE3YJIbTATBI
c(hOpMUPOBAHHOCTH
YMEHHI: MIPOBOANTH
pacuéTel MO XUMHYCCKHM
dbopmynaM W ypaBHEHUSIM
XUMHUYECKUX peakuuid ¢
HCIIOJIb30BaHUEM
(bU3UIECKUX BEJIMYMH
(macca, 00BEM  TrazoB,




KOJINYECTBO BEIIIECTBA),
XapaKTEPU3YIOLINX

BEILIECTBA c
KOJIMYECTBEHHON CTOPOHBI:
pacyérbl MO HAXOKJICHUIO

XUMHUYECKON dbopMyIIbI
BELIECTBA [0 W3BECTHBIM
MacCOBBIM JIOJISIM
XUMUYECKUX  DAJIEMEHTOB,
MPOIYKTaM CrOpaHus,

IJIOTHOCTH  Ta3000pa3HbIX
BCIIECTB;

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

102




11 KJIACC

KounuecTBo yacos DJIeKTPOHHbIE IInanupyemble pe3yJbTaThl
Ne a
i Tema ypoxa Konrpoabhbie IIpakTnyeckue Hlata tuposbte
Bcero H3y4YeHHS o0pa3oBaTe/bHbIE
paboTsI padoTsI
pecypenl

1 Atom. CocTaB aTOMHBIX S7EP. 1 6.09 JIMYHOCTHBIE
XuMu4ecKu s3aemMeHT. M30Tomnkl ' PE3YJIBTATHI
CTpoeHue DIIEKTPOHHBIX OCO3HaHMA

2 000J104€eK aTOMOB, KBAHTOBBIE 1 6.09 00y4aKOIMMHCS CBOMX
- KOHCTUTYIIMOHHBIX TPaB U

o00s3aHHOCTEH AKEHUS
Knaccudukanus XuMuueckux > P
K 3aKOHY U IIPaBOIOPSIKY;
3 3]1eMeHTOoB (S-, p-, d-, f- 1 7.09 Y5
LIEHHOCTHOTO
3JICMEHTHI)
OTHOIIICHUS K

4 Pacnpenenenue 31eKTpOHOB MO 1 8.09 HCTOPUYECKOMY u
aTOMHBIM Op6I/ITaJI$[M HAyYHOMY HacJIe U0
DNEeKTPOHHBbIE KOH(UTYpaIn OTEYECTBEHHOM XMMUH;

5 aTOMOB 3JIEMEHTOB B OCHOBHOM H 1 13.09 YBaKCHUA K
BO30YXAEHHOM COCTOSIHUU [poneccy TBOpYCCTBa B
DJeKTpOHHbIE KOHPUTypaIH obnacTH Teopun 1

MPaAKTUYECKOTO
6 HOHOB. 1 13.09 p
MPUIOKEHUS XHAMUH,
DIIEKTPOOTPULIATETLHOCTh
OCO3HAHUSA  TOTO,  HTO
[lepnonnueckuii 3aKoH U JAHHBIE HayKH ecTh
[lepnonnueckas cucrema pesyIbTar JUTHTETbHBIX

7 XUMHYECKHX dJ1eMeHTOB [1. H. 1 14.09 HabIo1eHni,
Menpeneena, CBsI3b C KPOIOT/IHBBIX
COBpCMCHHOfI Teopneﬁ CTPOCHUA SKCIIEPUMEHTAJIBHBIX
aTOMOB ITOKNCKOB, MOCTOSIHHOTO

8 3aKOHOMEPHOCTH U3MEHEHMS 1 15.09 Tpyna YUYEHBIX u
CBOMCTB XMMHUYECKHUX JJIEMEHTOB ' NPaKTHKOB;




¥ 00pa3yeMbIX UMU TPOCTHIX U
CJI0’KHBIX BELIECTB I10 IPyIaM 1
nepuoaam

9-10

11

12

13

14

15

Cucremarusanus U 00001eHrue
3HAaHUH 110 TEME

Buner xumMuueckou CBSI3H.
Mexanu3mbl 00pa3oBaHMs
KOBAJICHTHOM CBA3U. BogoponHas
CBsA3b. MeXMOJIEKYIISIpHBIC
B3aUMOJCHCTBHUS

BanenTHOCTB 1 BaJIeHTHBIE
BO3MO>KHOCTH aTOMOB. CBs3b
AJIEKTPOHHOU CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUYECKUM
CTPOEHUEM

[IpeacraBneHunss 0 KOMILUIEKCHBIX
COEIMHEHUSIX: COCTaB U
HOMEHKJIAaTypa

Bemectsa MosiekysipHOTO U
HEMOJIEKYJISIPHOTO CTPOECHUS.
TuIbI KPUCTATUIMYECKUX
PELIETOK ¥ CBOMCTBA BEILIECTB
ITonsATHE O IUCTIEPCHBIX

CUCTCMaAX. HpCI[CTaBJ'IeHI/IC 0
KOJUIOUIHBIX PACTBOpPAX

[

20.09
20.09

21.09

22.09

27.09

27.09

28.09

16

HcTtrHHEBIE paCTBOPHI:
HACBIILICHHBIC U HEHACHIILICHHBIE,
PacTBOPUMOCTb.
Kpucrannoruapatsl

29.09

HPaBCTBEHHOT'O
CO3HAHHS, THYECKOTO
[IOBEICHUS;

CIIOCOOHOCTH
OILICHHUBAThHb CI/ITyaL[I/II/I,
CBS3aHHEIE c

XUMUYECKUMHU SBICHUSAMH,
U IPUHUMAaTh OCO3HAHHBIE
peuieHus, OpPHUEHTHUPYSICH

Ha MOpaiabHO-
HPABCTBEHHbIE HOPMBI U
IIEHHOCTH;

MTOHWMAHHUS
[IEHHOCTEH 370pOBOTO U
0e301acHOro obpaza
JKM3HH, HEOOXOAUMOCTH
OTBETCTBEHHOTO
OTHOIICHHUS K
COOCTBEHHOMY
duznueckomy u
MICUXHYECKOMY 3]I0POBBIO;

KOMMYHHUKATHBHOM
KOMIETEHTHOCTH B
yueOHO-
HACCIEN0BAaTEILCKOMN
NESITeNIbHOCTH,

OOIIIECTBEHHO  ITOJIC3HOM,
TBOPYECKOM M JIPYTHX
BHJIaX JCSITCIBHOCTH,
9KOJIOTUYECKH
1eJ1eCO000pPa3HOTO




17

CriocoOb! BEIpaKEHUS
KOHIICHTPALIUH PACTBOPOB

4.10

19

Pemenne 3amau ¢
HCITOJIB30BAHUEM TTOHSITHI
""MaccoBast J10J1s1 paCTBOPEHHOTO
BeulecTsa', "MossipHas
KOHIIEHTpanus"

4.10
5.10

20

21-
22

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB

Cucremaruzanus U 00001IeHne
3HAHUU II0 TEME

6.10

11.10
11.10

23

24

KonTtponpsHas pabora mo Temam
"CtpoeHue aToma.
[Tepuoanueckuii 3aK0oH U
[Tepuoaunueckas cucrema
XAMHUYECKUX deMeHTOB /1. 1.
Menneneesa", "Crpoenue
BelecTBa. MHOroo6pasue
BeIecTB"

Knaccudukanus XuMHuecKux
peaKkuuii B HEOPraHUYECKOU U
OpTraHWYECKON XUMHUH. 3aKOH
COXPAHEHHUSI MacCChl BEILIECTB;
3aKOH COXPaHEHHUs 1
MPEBPAILICHUS SHEPTUU TIPU
XUMUYECKHUX PEAKITUIX

12.10

13.10

25

TenoBbie 3¢ (HEKTH XUMUYECKUX
peakuunii. Tepmoxummyeckue
ypaBHEHUS

18.10

OTHOUICHUS K MPHPOIC KaK
UCTOYHHKY
CYIIECTBOBAHHMS JKU3HH Ha
3emie;

HOHUMAaHHSI
cienupUKH XUMHH Kak
HayKH, OCO3HaHHA €€ POoJH
B dbopmupoBaHUU
palMOHATIFHOTO HAYYHOTO
MBIIIIICHUS, CO3JJaHUU
IIEJIOCTHOTO
IpeICTaBICHUS 00
OKPYXaIoIIeM MHUpE KaK O
eIMHCTBE  TPUPOABI U
YeJIOoBeKa, B  IO3HAHUH

HPUPOIHBIX
3aKOHOMEPHOCTEMN 51
peleHnu npoGieM
COXPAHEHUS IPUPOIHOTO
paBHOBECHS;
METANPEAMETHBIE
PE3YJIBTATBI
CaMOCTOSTENIBHO
(hopmynupoBathb u
aKTyaJIN3UPOBATH

nmpobseMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

BJIQJIETh OCHOBaMU
METOJIOB Hay4yHOTO
IIO3HAHUA BCILICCTB u
XUMHUYECKHUX PEaKIIHii;




Brluucnenus no ypaBHEHUAM

26- . 18.10
97 XUMHUYECKHUX PEaKIUi U 19.10
TEPMOXUMHUYECKUM YPaBHEHUSIM
CKOopOoCTh XMMHUYECKOH peakliny,
28- e€ 3aBUCUMOCTD OT Pa3IMYHBIX 20.10
29 ¢axTopos. Katanus u 25.10
KaTaJn3aTophI
['omorenHbie u reTeporeHHbIe
30 25.10
peakuuu
[TpakTuueckast pabota Ne 1 mo
31 Teme "BiusiHue pa3auyHbIX 2710
(bakTOpOB HA CKOPOCTH
XUMHUYECKON peakiuu"”
3. OO6patumbie U HEOOpaTUMBIE
33 peakuuu. XuMHYECKOE 8.11
paBHOBecCHE
[IpakTuueckas padbora Ne 2 o
34 TeMme "BnusiHue pa3inyHbIx 9.11
(bakTOpOB Ha MOTOKEHHE
XUMHUYECKOTO paBHOBECHS"
DIEeKTPOTUTHIECKAS
35- muccornuarya. CHIbHBIE U 10.11
37 cyabble 271eKTpoauThl. CTeneHb 15.11
JUCCOIMAIUN
HNoHHOE npon3BeIeHNE BOBI.
38- Cpena BOJIHBIX paCTBOPOB. 16.11
39 Bopmoponnsriii mokazarens (pH) 17.11

pacTBopa

OpUEHTUPOBATHCS B
Pa3IUYHBIX ~ MCTOYHHKAX
uHpopmanuu (HayuHo-
nonyJsipHasi  JUTEparypa
XUMHYECKOTO
COJIep’KaHusl, CIPaBOYHbIE
nocoowus, pecypchl
WHrepuera),
aHaJIM3UPOBATH
UHGOPMALIUIO  PA3IUYHBIX
BHJIOB u dbopm
MIPE/ICTABIICHMUS,
KPUTUYECKHA OLIEHUBATH €€
JIOCTOBEPHOCTH u
HEMPOTHUBOPEUHBOCTH;
NPEIMETHBIE
PE3YJIbTATBI
BJIAJICHUE CUCTEMOU
XUMHYECKHIX 3HAHUH,
KOTOpast BKJTFOYAET:
OCHOBOIOJIararolme
MOHITUS — XUMHYECKUI
JJIEeMEHT,  aToM,  SApPO
aToma, W30TOTIHI,
JJIEKTPOHHAs  000JIOUKA
atoma, S-, p-, d-aromHbIC
opOUTaNM, OCHOBHOE WU
BO30Y)XIEHHOE COCTOSTHUS
aroMma, TUOpUIA3AIUS
aTOMHBIX OpOuTanei, uoH,




I'maponus coneit. Peakuuu,

40-
a1 IIPOTEKAIOIINE B pacTBOpax 22,11
3JIEKTPOJIUTOB
[IpaxTuueckas padora Ne 3 o
42 TeMe "XUMHUYECKHE PEeaKIuu B 23.11
pacTBopax 3JIeKTPOJIUTOB"
OKUCIUTENbHO-
43- BOCCTaHOBUTCJIbHBIC PCAKIIUH. 24.11
44 Baxueiime OKUCIUTENN U 29.11
BOCCTAHOBUTEIHU
29.11
45- Meto1 37EKTPOHHOT O 30.11
47 (JIEKTOHHO-MOHHOI0) Oananca 1 1'2
DIIEKTPOJIN3 PaCTBOPOB U
48 P p P 6.12
pacIuIaBOB BEILIECTB
6.12
49- Pemenne 3ana4d paznudaHbIX 212
51 THUIIOB '
8.12
13.12
52- Pewienue 3ana4d pa3nu4yHbIX 13.12
54 THUIIOB '
14.12
CucremaTu3aius u 0000IIeHNE
55- . "~ 15.12
3HaHUM N0 TeMe " XuMHuyecKkue
56 20.12
peakun"
KonTpomnpHas pabota mo Teme
57 20.12

"Xumnueckue peakuuu"

MOJICKYJIA, BaJICHTHOCTD,
OJICKTPOOTPHUIATCIBHOCTD,

CTETEHb OKUCJICHUS,
XUMUYECKas CBSI3b
(xoBaJIeHTHaH, HNOHHas,
MeTaJlIn4ecKas,
BOJIOPOJIHAS ),
KpUCTaJUTMYECKast
pemeéTkKa, XUMHUYECKas
peaxius, pacTBop,
JIEKTPOJIUTHI,
HEAJICKTPOJIUTHI,
3JIEKTPOJIUTUYECKAS
JUCCOLIMAIINS, CTETCHb
JUCCOLIMAIINH,

BOJIOPOJIHBIA TTOKA3aTellb,
OKHCIIUTED,
BOCCTaHOBUTEb,
TEII0BOM apdexT
XUMHYECKOU peakuuu,
CKOPOCTh XUMHYECKON
peaxkiuuu, XUMHUYECKOE
paBHOBECHE, TEOPUH U
3aKOHBI (Teopus
3JIEKTPOJIUTHYECKON
JIACCOLMAIUH,
MEPUOANYECKU I 3aKOH
.M. MenngeneeBa, 3aKoH
COXpaHEeHUs MAacCChI
BEILECTB, 3aKOH
COXPAaHEHUS u




MIPEBPALLCHUS SHEpPruun

npu XAMUYECKHX
peakusx, 3aKOH
IIOCTOSIHCTBA cocTaBa
BEILIECTB, 3aKOH
JEHCTBYIOLTUX Macc),
3aKOHOMEPHOCTH,
CUMBOJINYCCKHU SI3BIK
XHAMHUH,
MHPOBO33PECHUYECKHE
3HaHUA, JIeKalue B
OCHOBE [MOHUMAaHUS
NPUYUHHOCTH 31

CUCTCMHOCTH XHMMHYCCKHUX
ﬂBHCHHﬁ; COBPCMCHHBIC

IpEJICTaBICHUS 0
CTPOGHUHM BeEIECTBA Ha
aTOMHOM, HNOHHO-
MOJIEKYJIIPHOM u
Ha/IMOJIEKYJISIPHOM
YPOBHSIX; IPEACTaBICHUS
0 MeXaHu3Max
XUMHUYECKUX peaKiui,
TEPMOAMHAMMUYECKUX U
KAHETHYECKUX
3aKOHOMEPHOCTSIX ux
IPOTEKAHUS, 0

XUMHYECKOM pPaBHOBECHH,
pacTBopax M AHMCIEPCHBIX
cucTeMax;
(akTomornueckue




58

ITonosxeHne HEMETAIIOB B
[Tepuoauueckoii cucteme
XUMHYECKHX 31eMeHTOoB /1. H.
Menzeneesa u 0COOCHHOCTH
CTPOCHHUSI KX aTOMOB.
du3nueckre CBOMCTBA
HEMETAJIJIOB

21.12

59

60

61

ANoTponus HEeMETaJIoB (Ha
puMepe KUCIOPOa, CEPHI,
dbocdopa u yriaeposa)
Bonopoa: nonyuenue,
buznyecKrue 1 XUMUYECKHE
cBoiicTBa. ['mapuasl

["anorensl: HaX0XACHUE B
MPHUPOJIE, CIIOCOOBI MOTYYCHHUSI,
buznyecKre 1 XUMUIECKHE
CBOMCTBa

22.12

27.12

27.12

CBEICHUSI O CBOMCTBAX,
COCTaBe, IIOJyYEHUU U
0€e3011acHOM
HCIIOJIb30BaHUHU
BaKHEHIIINX
HEOPraHWYECKUX BEIIECTB
B OBITY W NPAKTUYECKON
JIESTEILHOCTH  YEJIOBEKA,
o0mmx Hay4YHBIX
MPUHIMIAX XUMHAYECKOTO
MIPOU3BOJICTBA;

JUYHOCTHBIE
PE3VYJIBTATHI
CIIOCOOHOCTH
IIOHUMAaTh U HpI/IHI/IMaTI)
MOTHBEI, HaMEpPEHHUsI,
JOTUKY ¥ apryMEHTHI
JpyrUX  IIpU  aHAIU3€

Pa3INYHBIX BHUJIOB
yueOHOI e TeNbHOCTH;
MHTEpeca "
TI03HABATEIbHBIX MOTHBOB
B HOJTy4YCHUN "
HOCJICAYIONIEM — aHAJIH3e
UHpOpMaLIUU 0
MEPEIOBBIX  TOCTHIKEHUSAX
COBPEMEHHOM
OTEUECTBEHHOI XMMUH;
TOTOBHOCTH




62

l'anorenoBonopoasl. Baxuerimue
KHCIIOPOJICOIEPIKALIIE
COEIMHEHUS TaJIOTEHOB

28.12

63

JlaboparopHsble u
IPOMBIIIJICHHBIE CIOCOOBI
MOJTyYEHUS TaJIOTCHOB.
[TprMeHeHue TanoreHoB U UX
COCIMHEHUN

29.12

64

[IpakTuueckas padora Ne 4.
PeIHeHI/IC 3KCH€pI/IMCHTa.HI>HI>IX
3aga4 oo teMme "["asoreHsr"

10.01

65

Kucnopox: naboparopusie u
IPOMBIIIJICHHBIE CIIOCOOBI
NOJy4YeHUs1, PU3NIECKUE U
XuMHueckue cBoiictBa. O30H.
[IprMeHeHne Kuciaopoaa v 030Ha

10.01

66

67-
69

OKCI/I,[[BI 1 IEPOKCUBI

Pemenune 3amau Ppa3JINYHBIX
THUIIOB

11.01

12.01.

17.01
17.01

70

71

Cepa: HaXOXXJeHHE B TIPUPO/JIE,
CIOCOOBI TOJTyUYEeHUS,
(1)I/I3I/I‘~I€CKI/I€ U XUMHUYCCKUEC
CBOMCTBA

CepoBoniopo/i, cynbhuabt

18.01

19.01

72

Kucnoponcoaep:xaire
coenuHeHus cepbl. OCOOCHHOCTH
CBOMCTB CEPHOU KHUCTOTHI

24.01

OLICHUBATh CBOE
MOBEIEHUE U TOCTYIKH
CBOMX  TOBapuieid ¢
NO3UIMII HPAaBCTBEHHBIX U
IPAaBOBBIX HOPM U C
yuéToM OCO3HAHUS
MOCIIEACTBUM MOCTYIKOB;
OCO3HAHHUS
IIOCJIEICTBUM U HENPUATHUSA
BPEIHBIX MIPUBBIYECK
(ynorpebneHust amkorosis,
HapKOTHKOB, KYpEHHUs);
YBOKEHHUS K TPYIY,

JOJM Tpyla u
pe3ynbTaTam TPYIOBOM
JIEATEIIbHOCTH;

AKTUBHOT'O
HETPUATHUSA JIEUCTBUH,
MIPUHOCSIINX Bpen
OKPY’KaloIllel MPUPOTHON
cpexne, YMEHUS
IIPOTHO3UPOBATH
HeOIaronpusITHbIE
JKOJIOTHUYECKHE
IIOCJIEICTBHS
MPEAITPUHUMAEMBIX
JEUCTBUI u
MpeI0TBPAIATh HX;

€CTECTBEHHO-

HAayyHOM  TPaMOTHOCTH:




73

[IpaxkTuueckas padora Ne 5.
Pemenue sxcriepuMeHTaTbHBIX
3aaa4 o teme "Cepa u eé
coenuHeHus"

24.01

74

A30T: HaX0XJACHUE B IPUPOJIE,
CIIOCOOBI IIOJTyUYEHUS,
(bu3HYeCKre U XUMHUIECCKHE
CBOICTBAa. AMMUAK, HUTPHUJIbI

25.01

75

Kucnoponconepxaniue

coenmueHusd azora. OcoOEeHHOCTH

CBOMCTB a30THOU KHCJIOTBI

26.01

76

77

78

79

[IpumeHeHue a3oTa u ero
coenuHeHu. A30THEBIE
yno0peHust

docdop: HAXOKICHHUE B
PUPOJIe, CIIOCOOBI MOTYYESHHUS,
bu3nUecKue 1 XUMHUECKHE
cBoiictBa. @ochunpl u pochun
Oxkcunst pocdopa,
dbocdopcoaepkanirie KUCIOTHI.
Comu dochopHOt KUCTOTHI

[Tpumenenue pocdopa u ero
coeaunenuii. PochopHsie
ynoopeHus

31.01

31.01

1.02

2.02

80

[TpakTiueckast paborta Ne 6.
Pemenne OKCIICPUMCHTAJIBHBIX

3aja4 o reme "A3ot u pocdop u

ux coequHeHus"

7.02

HOHUMAaHHS CYIIHOCTH
METO/10B HIO3HAHUS,
UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax,
METANPEAMETHBIE
PE3YJIbTATBI

UCIONb30BaTh  IpHU
OCBOCHMHU 3HAHUH MPUEMBI
JOTHYECKOTO  MBIIIICHHS:
BBIJICNIATE  XapaKTEpHBIC
NOpU3HAKU  MOHATUH U
yCTaHaBJIUBATh ux
B3aUMOCBSI3b,
UCIIOJIb30BaTh
COOTBETCTBYIOLIHE
HOHATUS ISl OOBACHEHMS
OTHENbHBIX  (PakTOB W
SIBIICHUIA;

BBIOMPATh
OCHOBAHHUSA U KPHUTEPHH
JUTS KJ1accupuKaluu
BEIIECTB M XUMHYECKUX
peaxkLuii;

yCTaHaBJIUBATh
NPUYHHHO-CJIE/ICTBECHHBIC
CBSI3U MEXITy H3y9aeMbIMU
SBIICHUSIMU;

BJIAJCTh HaBBIKAMHU
CaMOCTOSITENILHOTO
TUTAHUPOBAHUS "




Yraepoa: HaX0XKICHUE B
PUPOJIe, AIIIOTPOITHBIE

81 MoauduKauu; GU3NIeCKue u 7.02
XMMHYECKHE CBOMCTBA,
MIPUMEHEHHUE
Oxcun yriepozaa(ll), oxcun
82 yraepona(lV), yronpHas kucinora 8.02
U e€ conu
9.02
83- Penrenue 3a1a4 pa3nnyHbIX
85 14.02
THUIIOB
14.02
Kpemuuii: Haxox1eHHE B
IIPUPOJIE, CIIOCOOBI OIYUYECHUS
86 PHPOAE, i ’ 15.02
bu3MYecKre U XUMHUIECCKHE
CBOMCTBaA
Oxcun kpemuua(1V),
87 KD (V) 16.02
KpEMHHEBasi KUCIIOTa, CUIIMKAThI
[IpuMeHeHne KpeMHUS U €T0
88 coegunennii. CTekso, ero 21.02
MOJTy4eHHE, BUBI CTEKIIA
21.02
89- Pemenne 3ana4d paznuaHbIX
22.02
91 THUIIOB
28.02
92- Cucremarusanus 1 00001eHne 28.02
93 3HaHu# 1o teme "Hemeramnnr" 29.02
KonTponbhas pabota no teme
94 . 1.03
Hewmeramisr"
95 AHanu3 pe3ynbTaToB 6.03

NPOBEICHUS YUYCHHUUECKUX
9KCHEPUMEHTOB,
COBEpILIEHCTBOBATh
yMEHMsI HaOmoIaTh 3a
X0JIOM mpouecca,
CaMOCTOSITENILHO
IPOTHO3UPOBATH ero
pe3ymbTar,
(dhopMynHpOBaTH
00001IeHNsT ¥  BBIBOJBI
OTHOCUTEJIBHO
JIOCTOBEPHOCTH
pe3yabTaToOB
UCCIIEI0BaHUs, COCTaBIIATh
00OCHOBaHHBIM OTYET O
IpOJIeIaHHON paboTe;

CaMOCTOSITENTEHO
BBIOMpPATh  ONTUMAJBHYIO
¢bopmy IpeCTaBICHUS
uH(pOopMauu (cxembl,
rpaduku, JarpaMMsl,
TaOMUIBI, PUCYHKH U
Apyrue);

UCTIOJIH30BATh
HAYYHBIA S3BIK B KaYECTBE
cpeactBa mpu paboTre ¢
XUMUYECKON
nHpopmanuen: NpUuMEeHsTh
MEXITPEIMETHBIC
(pusmueckue "




KOHTPOJIBLHON paboTHl,
KOPPEKLHUS OIHO0K

96

[TonoxxeHne MeTaiios B
[Iepnoanueckoii cucreme
XUMHUYCCKUX 3JICMCHTOB.
Oco0OeHHOCTH CTPOEHUS
3JIEKTPOHHBIX 000JI0UYEK aTOMOB
METaJUIOB

7.03

97

OO6mue pu3nyecKkrue CBOMCTBa
MeTtauioB. [Ipumenenne
METAJIJIOB B OBITY M TEXHHUKE

13.03

98

99-
101

CmuiaBsl MetauioB. Kopposus
METaJIJIOB

Pemenne 3ana4 pa3nudHbIxX
TUIIOB

13.03

14.03
15.03
20.03

102

103

DNEKTPOXUMHUYECKUH Psifl
HanpspkeHud Metaiio. Oomue
CIOCOOBI MOJTYYECHUSI METAJIJIOB

OO0mrast xapakTepuCcTHKa
MeTauioB |A-rpynmsl
Ilepronnueckoit cucTeMsl
XUMHYECKHX A1eMeHTOB. Hatpuii
Y KaJIWil: TIOy4YEHHue,
buznyecKkue 1 XUMHUYECKHe
CBOICTBa, MPUMEHEHHE ITPOCTHIX
BEULIECTB U UX COECANHEHUN

20.03

21.03

104

OO61mas xapakTepuCcTHKa
meTaisioB |IA-rpymiel

22.03

MaTEMaTUYECKHUE) 3HAKU U
CUMBOIJIBI, (hopmybl,
ab0peBHATYPHI,
HOMEHKJIATYpY;

HNPEIMETHBIE
PE3YJIbTATBI

OO0mas
XapaKTePUCTHKA
HEMETAUIOB U METaJLIOB.
Oco0OeHHOCTH  CTpOCHHS

aTOMOB, XapaKTepHbIe
CTETIeHU OKHCIICHHS.
CrtpoeHue u Qusnyeckue
CBOMCTBa HPOCTHIX
BEILIECTB " JIPYyTUX

COCAMHEHHM, MOJIy4eHUE,
IpUMEHEHUE.
AmnoTponHsie
Mo (DUKAITHH.
XuMuyeckue CBOMCTBA,
cTpoeHue, (U3n4YecKue u
XHMUYECKHE CBOHCTBA HUX
OKCHUJIOB M THAPOKCHUJIOB.
XUMHYECKHE peakuuu,
JIexKaIue B OCHOBE
MOJIYYESHHUS.
Merannudeckas CBSI3b H
MeTaJIInJecKas
KpHUCTAJTHYECKas
pemeéTkKa.
DNEKTPOXUMUYECKUNA  PsJT




Ilepronnueckoit cCucTeMbl
XMMHYECKHX 3JIEMEHTOB. Maraui
Y KaJIbLUW: MOJy4CHUE,
(bu3HYeCKre U XUMHUIECCKHE
CBOICTBA, IPUMEHEHHUE MPOCTHIX
BEIISCTB ¥ MX COCAMHCHHUI

JKEcTKoCTh BOIBI U CIIOCOOEI €6

105 3.04
yCTpaHEHUs
AIOMUHUI: IOJTy4YEHUE,
106 ¢du3nveckre 1 XUMHIECKHIE 3.04
CBOMCTBA, IPUMEHEHHE
AMdoTepHbIe CBOMCTBA OKCHIA U
TUIPOKCHUIA ATFOMUHUS
107 P ’ 4.04
TUIPOKCOKOMILIEKCHI AIFOMUHUSA,
UX IPUMEHEHHE
5.04
108-  Pemenue 3a1a4 pa3inM4HbIX
10.04
110 THUIIOB
10.04
[IpakTuueckas pabora Ne 7.
Pemenne skciepuMeHTaNIbHBIX
111 ” 11.04
3az1a4 no teme "MeTtamisl
[JIaBHBIX noArpymnm"
OO61as xapakTepuCcTHKa
METAJUIOB MOOOYHBIX HOATPYIIIT
112 by 12.04
(B-rpynn) Ilepuonnueckoit
CUCTEMBI XMMHUECKUX JIEMEHTOB
Ouznyeckue 1 XUMHUIYECKHE
113 CBOMCTBA XpOMa U €TI0 17.04

CO@}II/IHGHI/If/i, X IPpUMCHCHUC

HaIIpSDKEHUH  METaJUIOB.

dusndeckue n
XHMHYECKHE CBOMCTBA
METaJIJIOB: IIECIIOYHBIC
METaJIbI,
IIEJI0YHO3EMEIIbHBIC
METaJlIbI, ATFOMUHHUH.

)kene3o, OOIme crroco0bl

MOJTYYCHUS METaJIJIOB.
[TonsiTHe o  KOppo3UMU
METaIJIOB, OCHOBHBIE

CrocoObI 3alUTBI UX OT
koppo3uu. CruiaBsbl (CTajb,
Yyr'yH,  JIOPaTOMUHUH,
OpoH3a) U UX IPUMCHEHHUE
B OBITY u
MPOMBINIIICHHOCTH.




114

Baxkneiime coeIMHEeHN
Mapranua. [lepmanranar kanus,
€r0 OKMCJIUTEIbHbBIE CBOMCTBA

17.04

115

duznyeckre 1 XUMUUECKHE
CBOICTBA JKeJIe3a U €Tro
coenuHeHuil. [lonyuenue n
MIPUMEHEHHUE CIIABOB XKeje3a

18.04

116

117

118

119-
121

dusuyeckue U XUMUYECKUC
CBOMCTBA MEIU U €€ COCANHCHUM,
WX IPUMECHEHHE

duznyeckre 1 XUMHUUYECKHUE
CBOMCTBaA IOHMHKA U €10
COGHHHGHHﬁ, X IPUMCHCHUC.
FI/II[pOKCOKOMHJIeKCI)I IIWHKa

[TpakTuueckast paborta No 8.
Pemienne skcnepruMeHTaIbHBIX
3a1a4 1o teme "MeTaibl
no0OYHBIX oArpymn"

Pemenune 3amau Ppa3INYHBIX
THUIIOB

19.04

24.04

24.04

25.04
26.04

122-
123

O000111eHHE U CUCTEMATU3 AL
U3Y4EHHOT'O MaTepuaa mo TemMe
"Merasuter"

2.05
3.05

124

125

KonTponbhas pabota no teme
"Meramisr"

AHanu3 pe3ynbTaToB
KOHTPOJILHOH paboThI,
KOPPEKIHs OMUO0K

8.05

8.05




126

127

128

Ponp xumun B o0ecrieueHUn
YCTOHYHBOTO Pa3BUTHUSA
yenoBevectBa. [lonstue o
HAyYHBIX METOJaX UCCIIEIOBaHUS
BEIIECCTB

Hay4nsle npuHIHAIIBL
OpraHMU3ali XUMUYECKOIO
Ipou3BOJCTBA. [IpombllIeHHBIE
CHoCOOBI NOTYYEHHUsI BXKHEHIINX
BELICCTB

XUMHUYECKOE 3arpsi3HEHUE
OKPY’KaloIlle Cpelibl U €ro
MOCJIE/ICTBUS

8.05

9.05

10.05

129

130

131

XWUMHS U 310pOBbE YEIOBEKA.
JlexapcTBeHHBIE CpeCcTBa

Xumus numy. Poinb XuMuu B
00€eCIIeueHNH MMUILEBOM
0€30I1aCHOCTH

Kocmernueckue u napdromepHbie
cpencTsa. beitoBas xumus

15.05

15.05

16.05

132

XHUMHS B CTPOUTEIIBCTBE.
Baxneiimme cTpouTeNnbHbIE U
KOHCTPYKIIMOHHBIE MATEPUAIBI

17.05

133

134-
136

XHUMHS B CEJTLCKOM XO3SIUCTBE.
Opraandeckue 1 MUHEPAIbHBIC
yaoOpeHust

Cucremarusanus 1 00001eHne
3HAHWUH 110 TEME

22.05

22.05
23.05
24.05

JIMYHOCTHBIE
PE3YJIbTATBI
IPEACTABICHUS O
COLIMAIBHBIX HOpPMax H
IpaBuiIax
MEXJIMYHOCTHBIX
OTHOILICHUH B KOJUIEKTUBE;

TOTOBHOCTH K
COBMECTHOM  TBOPYECKOH
JESATEIIBHOCTH pu
CO3/1aHUHU y4eOHBIX
IIPOEKTOB, peLIeHnn
yueOHBIX u

IIO3HAaBAaTCJIbHBIX 3aja4,
BBIIIOJTHCHHUHN XHWMHWYCCKHUX

IKCIIEPUMEHTOB;
YBaXCHUS K
npoleccy TBOpYECTBA B
obnacTtu TEOPHH u
HPaKTHYECKOTO
TPUIIOKEHHUS XHMUH,

OCO3HaHHSA  TOro, 4YTO
JaHHEIE HayKH €CTh
pe3yJsibTar JUTATENbHBIX
HaOII0ACHUH,

KPOIOTIUBBIX
JKCIIEPUMEHTAIIBHBIX
TIOUCKOB, TIOCTOSTHHOTO
Tpysa YYEHBIX Hu
IIPAKTUKOB;
HPAaBCTBEHHOTO




CO3HaHMu, OTUYCCKOI'O

TIOBEJICHUS;
OHUMAaHHS
LEHHOCTEN 3JI0POBOTO U
0e301macHOTO obpaza
KHU3HH, HEOOXOIUMOCTH

OTBETCTBEHHOTO
OTHOUICHUS K
COOCTBEHHOMY
¢busznueckomy u

IICUXUYECKOMY 310POBBIO;
YBaXEHUs K TPYLY,

JIEOJISIM Tpyna i
pe3ynbTaTam TPYIOBOM
JIeSITEIILHOCTH;

TOTOBHOCTHU K
OCO3HAaHHOMY BbIOODY
VHIUBULYAJIBHON

TPaeKTOPUU 0Opa3OBaHUs,
Oynymeir mpodeccun U
peanu3anuu COOCTBEHHBIX
KU3HEHHBIX  IUTAHOB  C
yu€ToM JUYHOCTHBIX
MHTEPECOB, CIOCOOHOCTEM
K XWUMHH, HHTCPECOB U
noTpeOHOCTEH 0011IecTBa;

AKTUBHOI'O
HETPUSTUS JEWCTBUH,
MPUHOCSIIINX Bpell

OKpY’KaloIlleW IPUPOIHON
cpene, yMEHUs




IPOTHO3HPOBATH
HeOIaronpusITHhIC
DKOJIOTHYECKHUE
MTOCJICACTBHS
peIPUHAMACMBIX
NeUcTBUHI u
peaoTBpaniaTh ux;
CIIOCOOHOCTHU
CaMOCTOSTEIHHO
HCIOJIb30BAaTh
XAMUYECKHE 3HAHUS I
pemeHust  mpobiem B

peaTbHbIX KU3HESHHBIX
CUTYaIUsX;
uHTEepeca K
MO3HAHHUIO,
MCCIIEI0BATEIIbCKOM
JeATEIbHOCTH;
METAIIPEAMETHBIE
PE3VYJIbTATBI
PUMCHSITh B
npoiiecce MTO3HAHUS
UCTIONIb3YEMbIE B XUMHUHU
CUMBOJIMYECKHE
(3HaKOBBIEC) MOJIENH,
peoOpa3oBHIBATH
MO/IeJIbHbIE
MIPEICTABICHUS —
XUMHYECKUMN 3HaK
(cumBOII) JJIEMEHTA,

XUMHYecKast dopmymna,




YPAaBHEHHE  XUMHUYECKOU
peaKkuu — IpU PELICHUU
y4eOHBIX MO3HABATEIbHBIX
M TPaKTHYECKHUX 3324,

IPUMEHSITD Ha3BaHHbIE
MOJIEIbHBIE
IIPEJICTaBICHHUS JUISL
BBISIBJIEHUSI XapaKTEPHBIX
IPU3HAKOB M3Yy4aeMbIX
BEUIECTB M XMMHUYECKHUX
peaKkIui.

npuoOperaTh  OMbIT
YYEHHYECKOU
HCCIIE]0BATEIBCKON u

MPOEKTHOHN NeATeIbHOCTH,
MPOSIBIISATH CIIOCOOHOCTH U
TOTOBHOCTD K
CaMOCTOSITEIbHOMY
MIOUCKY METOJIOB PELIeHUS
MPAKTHICCKIX 3ajad,
MPUMECHCHUIO  Pa3IMIHBIX
METO/I0B TIO3HAHUS.
UCIIONB30BaTh HAy4YHBIN
SI3BIK B Ka4yecTBe
cpenctBa mpu paboTe ¢
XUMHYECKON
nHpopmanue:
MIPUMECHSITh
MEXITPEIMETHBIE
(pusmueckue u
MaTeMaTU4YeCKue) 3HaKU




U CHMBOJBI, (OPMYIIBL,
ab0OpeBHATYPHI,
HOMEHKJIATypy
INPEJIMETHBIE
PE3YJIBTATHI
c(hOpPMUPOBAHHOCTH
BJIaJICHUS CHCTEMOM
3HAHUU 0 METOoIax
HAy4YHOTO MMO3HAHUS
SIBJICHUN  NPUPOIABI  —
HaOJIOZICHUE, HW3MEpPEHHUE,
MOJICIIUPOBAHUE,
IKCTIIEPUMEHT (peaabHbIN 1
MBICJICHHBIN),
UCIIOJIB3YEMBIX B
€CTECTBEHHBIX HayKax,
YMEHHSI TPUMEHSTh OTHU
3HAHUSA npu
AKCTIEPUMEHTAIBHOM
HCCICAOBAHUU BEIICCTB H
IS 00BICHEHUS
XUMHYECKUX SIBJICHUH,
MMEIOIIUX MECTO B
NpUpoae, NPAKTUYECKOH
JIeSITeIbHOCTHA 4YCIOBEKa U
B TIOBCEIHEBHOM JKHU3HMU,
c(hopMUPOBAHHOCTH
YMEHHUS BBISIBIISITD
B3aMMOCBS3b XMMHYECKHX
3HAaHUU C TIOHATHIMH U
MPEACTABICHUSIMU JIPYTUX




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

€CTECTBCHHO-HAYYHBIX
NpeaMEeTOB Il OoJee
OCO3HAHHOI'O ITOHUMAaHUs
MaTepUaIbHOTO EIUHCTBA
MUDA;

c(OpMHPOBAHHOCTh
YMEHUH:  OCYLIECTBIATH
LEJICHANPABIEHHBIA MTOUCK
XUMHUYECKON HH(pOpMaLun
B Pa3IMYHBIX MCTOYHUKAX
(mayuynass u  yueOHO-

Hay4yHast JIUTepaTypa,
CpeacTBa MAacCOBOM
uHpopmanuu, MaTepHET U
Ipyrue), KPUTHUYECKH
aHAJIN3UPOBATh

XUMHYECKYIO

UH(pOpMaLHIO,

nepepabarpiBath €€ WU
UCIIOJIb30BaTh B
COOTBETCTBUU c
IOCTaBJIEHHOW  y4eOHOM

3aJadei.







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






