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HOACHUTEJBHASA 3AIINCKA

PaGouasi mporpamMmMa mo XMMUW Ha YPOBHE CpPEIHEro 00Iero oopa3zoBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOTrO 3aKoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHOI IPOrpaMMBbl CpeIlHEro o01ero
obpazoBanusi(POIl COO), npeacrasneHHsix B denepanbHOM TOCyAapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPaMMbl, H
OCHOBHBIX ToNokKeHnil «Crtparerun pa3BUTHS BocnuTaHus B Poccuiickoi
Oepnepanuu Ha niepuon 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIyOJIEHHOTO HW3Y4YEHHUS 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B yCIoBUSX —AuBPepeHIIMpPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO IS
aJanTaiuy uX K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUS O0Oy4YeHUsI B OpraHu3anusax MpodeccCuoHaIbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpamMme 1o XMMHM Ha3HaY€HUE TMpeaAMeTa «XUMHS» IMOIydaeT
HOJpOOHYI0  MHTEpPIpPETAalUI0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nonoxkeHusiMu GI'OC COO o B3auMOOOYCITOBICHHOCTH IENIeH, COACpKaHUS,
pe3ysbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETEILCTBOMTOMYSIBIISIIOTCSICIIE AYOIITUEBBITIOTHAEMbBICTIPOTPAMMONTIOXUMUU (D
YHKIIHH:

e UH(POPMAIMOHHO-METOUYECKAs, peaau3aiusi KOTOpOoW obecreynBaeT
MOJIyYCHHE TIPEICTABICHUS O IIeNSIX, COACpP)KaHWU, OOIIeH CTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHS 00yJarOUIUXCsl CPEeICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
OMpe/ieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAaHHUS M TOCJIEAOBATEIBLHOCTH
U3y4deHHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHK; MOAXO0J0B K (DOPMUPOBAHHUIO COJEPKATEIbHONM OCHOBBI
KOHTPOJII U OLEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OO0ydarolmuxcs B
pamMKax HTOTOBOHM arrectaud B (GopMe E€IMHOr0 TOCYAapCTBEHHOTO
’K3aMEHa 110 XUMUHU.

[Iporpamma ajist yriryOJIEHHOTO U3YUSHUS XUMUH:



e YCTaHABIMBAE€T HWHBAPHAHTHOE MPEAMETHOE COJEPKAHHME, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduieil, mnpegycMaTpuBaet
pacnpesneneHue W CTPYKTYPHUPOBAaHHE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue y4eOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUISL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOAMYECKYI0 MHTEPIPETALMIO LEJIEH U 3a/1a4 U3y4YEHHUsI IIpeaMeETa
Ha yriayOJ€HHOM ypOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cCpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MIPOrpaMMBbl CpeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a Takke € YYETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUNA  00ydYaromerocs IO OCBOCHHIO
CoJIep KaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUHU NPESyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TmpeaelaMd yCTaHOBJIEHHOM MporpaMMod MO  XUMHUU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COAEp)KaHMs y4eOHOro MmpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUAaTUBHOM COCTaBIISIONIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TIPEIMETOB 0a30BOro M yYIrIyOJEHHOIO YpOBHEH B CHCTEME
mudpepeHnpoBaHHOTO OOyYEHHMsI Ha ypPOBHE CPEIHEro OO0IIero oOpa3oBaHUs
XUMHSL Ha YpOBHE YIUIYOJNEHHOTO U3yYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  ATaloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro MpodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toll CBs3M wH3yueHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIrIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHsl, B TOM YUCJIE C MEPCIEKTUBOM MOCIEAYIONIETr0 MOJIYYSHHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro oopasoanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miuaHUpyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHON MPOTPAMMBI CPEAHETr0 001ero oOpa3oBaHUS
u3ydeHue rmnpeamera «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pEIIeHHe 3ajlay



BOCIIUTAHUSA U COLMAIBHOTO Pa3BUTHS OOydaroumxcs, Ha (OpMHpPOBAHUE Yy HHX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3allMK y4eOHOro TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONIMX  MEKIUCITUTIIMHAPHBIH,
HaANpPEAMETHBII XapakTep.

CocTaBngOmUMU IpeaMeTa «XUMUs» Ha YpPOBHE YIIIyOJIEHHOTO M3y4YeHUS
ABIIAIOTCSA YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMeE IO XHMHUHU 332 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YPOBHEW U3yUYEHUs MIPEAMETA.

OcHoBy cogaepxkaHusd KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucreMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE JIONOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Marepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3y4eHMs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIBHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX M CBOWCTBAaX MX COEAMHEHHUN HAa OCHOBE PACIIMPEHUS U YIIIyOJIeHUs
IIPENCTABICHUM O CTPOEHUM BEILECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTAX
NPOTEKaHUSI PEAKIUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKONH KUHETUKHU
U TepMoauHamMuku. HM3ydenme mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0Oa3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTETUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUIIOB ~ peakuuMid  JomojHsercs  (GOpMUpOBaHMEM  MpeAcTaBieHUM 00
IEKTPOXUMHUYECKHUX IpOLeccax M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B xypce opraHmdeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BOIIPOcaM 00 3IEKTPOHHBIX 3(PQeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JUJIsl KJIACCOB ONpPeaeIEHHOTO mpoduis (TJIaBHBIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [OMOJHEHHH K oOmeill cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE IIpeIMeThl. Tak, Hanmpumep,
B COJEp)KaHUM IpeIMeTa JUIsl KJIaCCOB XUMHUKO-(PU3NYECKOro mnpoguis 0osblioe
3HaYeHHe OyayT MMETh 3JIEMEHTHl yueOHOro Marepuaina mo obmei xumuu. [Ipu
U3y4YEeHUU IMpeAMeTa B JAaHHOM Cllydyae akIeHT OyneT cjelaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHI B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasi Teopus (MOJEKyJsipHasi Teopusi B (PU3MKE), 3aKOHbl COXpPaHEHUS



MacCcbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMa B COAEpKAaHMM IIpeAMETa JUId KIJIACCOB XUMHKO-
ounonornyeckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJeT MMETh OpraHUYecKas
xumus. B 3TOM  cimydae  mpenocTaBisieTCsl  BO3MOXKHOCTh — JUIsi  Oosiee
OOCTOATEIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K NPUMEPY, TaKHe
CTPYKTYpHBbIE KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTHl U apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAX INPEICTABUTEICH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIy)KAT OCHOBOW Ui H3y4YEHUs
CYILIHOCTH HpOLECcCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYUHbIX
3HaHUU HU3y4YeHHE MpeaMera «XUMHs» Ha yriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C YYEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX oOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero obiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. Pemienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4deHUs NpeaMeTa Mpeirosaraer
peanu3aruio Takux LeseH, Kak:

e (opmMupoBaHME TpPEACTABICHUWA: O MaTepUaIbLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK U €€ Beaylled ponu B oOecredeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIICHUH  MpoOlseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleyeHnn PalUOHAIBHOTO MPUPOJONOIb30BaHus, B (HOPMUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl 4YEIOBEKa, a TAaKXKe SKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUUX B OCHOBE XUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (GyHIaMEHTAIbHbIX
IIOHATHM, 3aKOHOB M TEOPUH XMMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHUS XUMUYECKUX PEAKLUU, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIEPCHBIX CHCTEMax, 00 00muX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPON3BOJICTRA;

dbopmupoBaHue y O0yYJarOIIIXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJeH M TpPOOJeM COBPEMCHHON XUMHHU, JUISI OOBSICHCHUSA M
IIPOTHO3HPOBAHUS SIBJICHUN, UMEIONIMX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO peIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCTICICTBUI
OBITOBOM W MPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKAa, CBS3aHHOMW C
XAMHYECKAM  TIPOU3BOJCTBOM, WCIIOJIB30BAaHHEM U  IMepepabOTKOM
BEIIICCTB;

yrIyOJIeHHe  TPEJACTaBICHWA O  HAyyHbIX  METOJaX  IIO3HaHWS,
HEOOXOIUMBIX I TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MHUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUYCCKOM JICATEIIBHOCTH M MTOBCEIHCBHOM KH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LEIOCTHOM CHCTEMbl CPEIHEro oOuiero o0pa3oBaHUs NpPH WU3YYEHUU
npeaMera  «XuMUsS» Ha  YIUIyONE€HHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

BOCIMTaHWE YOEKJAEHHOCTH B II03HABAEMOCTH SIBJICHUH TPHUPOIBI,
YB@KCHHS K TIPOLECCY TBOpPYECTBA B OO0JACTH TEOPETUYECCKUX H
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (OPMHPOBAHHE MHUPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHWIO M TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO Ha  OCHOBE  YCBOCHUS
00IIIeYETIOBEUECKUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTe oOydaroruxcsi, (GOPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpA30BaHHIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO yCHENTHOM MPpo(dheCCHOHATBHON 1 OO0IIECTBEHHOM JIeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbIO M IOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWE YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIBTYphI, MPUOOPETEHHE OMbITa OOIIECTBEHHO-
MIOJIE3HOM IKOJOTUIECKON e TEIbHOCTH.

OO1ee 4ynca0 4acoB, MPEAYCMOTPEHHBIX ISl U3YUCHHUS] XUMUU HA yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopasoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJETIO).



COJEPXXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uu OPraHUYECKUX COCTMHEHUM.

DNEeKTPOHHOE CTPOEHHE aToma YIriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OpPraHUYECKUX COCIMHEHUSIX. TUIbl THOPUAN3AIMK aTOMHBIXOpOUTANEH yriaepoa.
Mexanu3Mbl  00pa3oBaHHS KOBAJICHTHOW CBs3M (OOMEHHBIM W JOHOPHO-
aKLUENTOpHbIN). TUIBl NEpeKpbIBAHHUS AaTOMHBIX OpOUTane, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€il B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukaie, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIC TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUEHUE TEOPUU CTPOCHUS
OpPraHUYeCKUuX COoeAMHEHUU. MOJeKyasipHble U  CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpaliEHHas,
ckenetHass. HM3omepusa. Buabluzomepun: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHAYKTHUBHBIM
Y ME30MEPHBIN 3P PEKThI).

[IpencraBnenre o kiaccupukaiuu opraHudeckux BemiectB. [lonsTue o
bynkuuonaasHoM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuit (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCcTH W KiIacCU(UKALUS OpraHUYecKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPTaHUYECKHX BEIIECTB W MaTepuajaMud Ha HUX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIESCTB IMPU HArpeBaHUU
(rutaBieHue, oOyTJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENEeH MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['omoornueckuil psj ankaHoB, oOmias ¢hopmysa, HOMEHKIIATypa U
M30MepHsi. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ alKaHOB, SP -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBA
AJKAHOB.



XHWMHUYECKHE CBOICTBA QJIKAaHOB: PEAKUUHA 3aMElICHUs, H30MEpHU3aluH,
JErHIpUPOBaHMs, UUKIU3ANH, TUPOJIN3a, KpeKUHra, ropenus. [Ipeacrasienue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3AMEILIECHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUYECKHUX CBOMCTB MalbIX (LUKIONPONAH, IUKIOOYTaH) U
OOBIYHBIX (IIMKJIOMEHTAaH, MKJIOTeKCaH) HUKIOATKaHOB. CrOCOOBI MOMYYeHHS U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbl. 'oMosiornueckuil psii ajgkeHoB, oOmas (opmyia, HOMEHKIATypa.
DNeKTPOHHOE ¥  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] AalKeHOB, Sp -
ruOpuau3anysl aTOMHBIX OpOHWTalield yriepoaa, G- U m-CBiI3u. CTpyKTypHas U
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XHAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHUS, 3aMEIIEHUS B O-IOJOKECHHE
IpU JBOMHOM CBSI3M, MOJUMeEpU3auuu U okucieHusa. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOTYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccuukanus ankaaueHoB (CONpsKEHHbBIE, N30JIMPOBAHHBIE,
Kymyaupoganusie). OcOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenue. Ilonumepuzamus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE aTKAJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o011as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuu3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XWUMUYECKHE  CBOMCTBA:  peaKUUMU  MPUCOCAUHEHUS, JUMEpHU3ALUU U
TpUMEpPHU3aLMHU, OKUCIIeHUs. KHCITOTHBIE CBOMCTBA AIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakIuu Ha TPOHHYIO CBsI3b. COCOOBI MOTyUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThyecKue YrieBoJIopolibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmasi popMyIia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKkynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa OEH30J1a ¥ €ro TOMOJIOTOB: PeaKlUy 3aMelIeHUs] B O€H30JbHOM KOJIbIIE U
YIJIEBOAOPOJAHOM paguKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OPUEHTUPYIOIMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIbHBIX PaJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl MOTyYEHUS U
IPUMEHEHUE APOMATUYECKHUX YTIIEBOJAOPOIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsAHBIE ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHBIN yroJib U MPOAYKTHI ero nepepadotku. CrnocoObl nepepaboTKu HeTH:



MEPETOHKa, KPEKUHT (TePMHYECKH, KaTaTUTHYECKHil), PUGPOPMUHT, MHUPOIIU3.
[TpoaykTsl nepepaboOTKH HEPTH, UX TPUMEHEHHE B IPOMBIIIIIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXIY PA3IMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTrE€HIPOU3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wWIENoYd. B3auMoaencTBUEe IUTaJIOTCHAIIKAHOB C MarHue€M M IIMHKOM.
[Tonsarue 0 METAJTIOOPTaHUYECKUX COETMHEHUSAX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (PU3HYECKUX CBOMCTB YIJIEBOJIOPOJOB (PacTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOJOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallvis, B3aWMOJICUCTBUE AallETUJICEHA C
aMMUayHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOe OOHapyX eHUE
yriaepoja MU BOJIOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKomieHue ¢ KosuiekuusmMu «Hedtb» n «Yromey,
oOpa3ljamMM IJlacTMacc, KaydyyKOB M PpE3HMHbI, MOJEIMPOBAHUE MOJIEKYI
YTJIEBOAOPOIOB U raJIOr€HIPOU3BOIHBIX YTIJIEBOJOPOAOB.

Kucaopoacoaepxaime opranudyeckue coeJUHECHNS.

[IpenenbHble OAHOATOMHBIE CcHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHoda). ['oMonorudeckuil psan, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeNETbHBIX
OJTHOATOMHBIX CHHUPTOB. BoaopoaHble CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMM 3aMEIICHUs, JeruApaTalud, OKHUCICHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTtBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opraHu3M uenoBeka. CrocoObl MOJY4YeHHs W TNPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONbL W riauuepuH. duznueckue u
XUMHUYECKHE CBOWMCTBA: PEAKLMHU 3aMELICHUS, B3AMMOJICHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKHMMH KHUCIOTaMH, KAuyeCTBEHHAs pEakKlus Ha MHOrOaTOMHbIE
cnupthl. [IpencraBieHue o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3Mm denoBeka. CrmocoObl TOMy4YeHUS U MPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
oenzosbHOTO siapa. Puszndeckue cBoilcTBa ¢eHona. OCOOEHHOCTH XMMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06s!I osryueHust U npuMeHeHue gperomna. GenonpopmaibaeTuaHas CMOIA.

KapOoHubHbIE COETUMHEHUS] — aJIBJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHHE
KapOOHWJIBHOM TpyIIibl. ['oMosIoruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Puznyueckue CBONCTBA albJETHIOB U
KETOHOB. XMMHMYECKME CBOMCTBAa  aJbJETHIOB W  KETOHOB:  PEaKUUH
npucoeguHeHusi. OKUCIEHUE albJeTUI0B, KAYECTBEHHBIC PEAKIIUHA HA abJCTUIbI.
CriocoObl OJTy4YeHUs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNibHbIE KApOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HoOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJTHOOCHOBHBIX MPEJIEIbHBIX KAapOOHOBBIX KHUCIOT. BOJOpOIHBIE CBSI3UM MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKALNU, PEAKIMU C YYacCTHEM YTIEBOJOPOJHOIO pajJdKaa.
OcoOeHHOCTH CBOMCTB MypaBbHUHOM KHUCIOTHL. [loHATHE O TPOM3BOHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooodpasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M aPOMATHUECKMX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTaBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapHHOBAs, MaJIbMUTHHOBAs, OJICUHOBAs, .JUHOJEBAs,
JUHONIeH08as KUCHoThl. CrIoCOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonoruueckuil psina, oOwmas Gopmyna, U30MEpHUS U
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOMCTBA: THAPOJW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsi. Ctpoenue, GuU3n4ecKue U XMMUYECKHUE CBOMCTBA KUPOB: THIIPOJIU3 B
KHUCIION U 1enoyHon cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPKAIINX OCTATKU
HeMpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIIEE JICHCTBHE.

OO6mmas xapaktepucTuka yriaeBoaoB. Kinaccudukamnus yriaeBogaoB (MOHO-, Tu-
¥ mojucaxapubl). MoHOcaxapuabl: TIIOKO3a, (PpyKTO3a, TajlakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
Ipynn, COUPTOBOE U MOJIOYHOKUCIOE OpoxeHue. lIpumeHeHue TIIIOKO3bI, €€
3HAYEHUE B KU3ZHEAECATEIbHOCTU Oopranu3Ma. /ucaxapuisl: caxaposa, MajibTo3a U
nakTo3a. BoccTaHaBnMBarolre 1 HEBOCCTAHABIMBAIOIINME Aucaxapuabl. ['uaponus
nucaxapuaoB. Haxoxaenue B npupojie u npuMmeHenue. [lonncaxapuapl: kpaxmann,
INIMKOTEH W 1eunono3a. CTpOoeHHME MAaKpOMOJIEKYJl Kpaxmania, IJIMKOI€Ha U
HeJuTroNo3bl.  PU3MYECKHE CBOWCTBA KpaxMala W LEIUTIOJIO03bl. XHUMHUYECKHE
CBOMCTBA KpaxMaJsia: TMAPOJIN3, KAYECTBEHHAS PEaKUus C HMOAOM. XHUMHUYECKHUE
CBOMCTBA IEJUTIOJIO3BI: TUAPOIU3, MOdydeHne 3(pupoB 1nemtono3bl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIENK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUMN:
PacTBOPUMOCTbH PA3JIMYHBIX CHUPTOB B BOJIE, B3AMMO/JICHCTBHAE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHUPTAa B aJbJIETH]I HA PACKAIEHHOM MEIHOM MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayids (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  menu(Il)), peaknus raunepuHa
ruapokcusiom Menu(ll), xumMuyeckue CBOWCTBAa pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa TUIIOKO3bI ¢ TuapokcuaoMm meau(Il), BzanmonaeicTBue
Kpaxmaja C MOJIOM, PEIICHUE IKCIEPUMEHTAIbHBIX 3a7a4 1o TemMaM «ChupThl U
dbenomsly, «KapooHoBbIe KHCIOTHI. CII0KHBIE YPUPBD.

A3oTcoaep:xalue OpraHn4ecKue coeJuHeHH .

AMUHBI — OpraHUYecKue Mpou3BOAHBIE aMMmHuaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYECKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHsi, HOMEHKIaTypa U (hU3NYeCKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUJIMH — TPEACTaBUTEIbL aMHMHOB apoMaTudeckoro psana. CrpoeHue
aHuaMHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIeKyJie aHmiInHA. OCOOCHHOCTH
XUMHUUYECKUX CBOUCTB aHwinHa. KauecTBeHHBbIE peakuuu Ha aHUIMH. CrnocoObl
MOJTy4YECHUS u MIPUMEHECHUE anuaTuIecKux aMUHOB.
[TonyuyeHneaHUIMHAU3HUTPOOCH30IA.

AmuHokucnotel. HoMenknatypa u uzomepus. OT/iesibHbIE TIPEICTABUTENH O-
AMUHOKMCJIOT: TJMIMH, aJaHuH. @Ou3nueckue CBOMCTBA  aMUHOKMCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(OTEpPHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCANY, O0Opa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpuposHble ToauMepbl. llepBuyHasi, BTOpUYHAs M TpPETUUYHAS
CTpYKTypa OenkoB. XHMHYECKHE CBOMCTBa O€JIKOB: THAPOJIM3, IEHATypalus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

DKCIEPUMEHTAJIbHBIE METO/Ibl W3YyYE€HUs BEIIECTB W HUX NPEBPAILICHUM:
pacTBOpeHHE OEJKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEBaHWH, IIBETHHIC
peakiuu Ha OCNKH, peIIeHHE OJKCICPUMEHTAJIBHBIX 33Jlad [0 TeMaMm
«AzoTcoaepxkamue OpTraHUYECKUe COCIMHCHHUS " «Pacmo3naBanme
OPraHUYECKUX COCTUHECHUI.

BoicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALNAM, CPEAHAS MOJICKYJISIpHAS



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHECHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Marepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIPONUIICH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKapOOHATHI,
noJIMdTUIICHTEpePTanar). Y THin3aius u nepepadoTka IiacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIABCaH).

[Tonumepsl CHEHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeMbie MOJTUMEPHI).

DKCIEpUMEHTAIbHbIE METOJIbI M3YyYECHHUS BEIIECTB W HMX NPEBpaIlCHUN:
O3HAKOMJIEHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, PEIIEHUE JKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3naBanue
MJIACTMACC U BOJIOKOH).

PacuétHble 3anaumn.

HaxoxaeHnue MoJIeKyJIsipHOM (OpPMyJibl OpPraHUYECKOTO COCIWHEHUS II0
MAacCOBBIM  JIOJISIM  3JIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJISIpHON  (pOpMYJIBI OPTaHMYECKOTO0 COCIMHEHHS T0 Macce (00BEMY)
MPOJYKTOB CrOpaHus, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, OMpPEAECICHUE AO0JU BbIXOJA MPOAYKTA PEAKIHMH OT TEOPETHUYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXpeaMETHBIX CBS3€M NPU U3YYEHUU OPTaHUYECKON XUMUHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-
Hay4YHBIX TIOHSITUWA, TaK W TOHSITUH, MPUHATBIX B OTIEJIbHBIX MpeaAMeETax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJiu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEWUTPOH, MOJIEKYIa,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MYECKHE BEJIMYUHBI, €JMHULIBI U3MEPEHHUS, CKOPOCThb, DHEPrus,
Macca.

buonorus: kmerka, opraHu3M, OJKocucTeMa, Owuocdepa, MeTaboIH3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN M reTepoTpOodHBI TUN MHUTAHUSA, OpOXKEHUE,



dorocuHTE3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadust: mose3Hple HCKOMAEMbIE, TOILTUBO.

TexHoOTUS: TUIIEBBIE TMPOAYKTHl, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPENICTBA, MATEPUANBI U3 UCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX siaep. XUMHUECKHU anemeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIE opOuTanu. Kinaccudpukaius XuMUIeCKUX dJIEMEHTOB (S-, p-,
d-, f-amementsl). PacnpeneneHue 2JIEKTPOHOB IO  aTOMHBIMOPOUTAIISIM.
DNeKTpOHHBIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u llepronnueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. Menneneera. CBA3b NEPUOAUUECKOTO 3aKOHA U lleprnoanyueckor CUCTEMBI
XAMHUYECKUX DOJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUS  aATOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMHYECKHUX PJIEMEHTOB U 00pa3yeMbIX UMHU
NpPOCTBIX M CJIOXHBIX BEIIECTB [0 TrpynnaM © IepuojaM. J3JHAYEHUE
nepuoanueckoro 3akoHa /[.M. Meunneneesa.

XuMHUecKass CBsI3b. BHIIBI XMMHWYECKON CBSI3U: KOBAJECHTHAsl, WOHHAas,
MeTayuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U JiauHa cBs3U. 11oJsipHOCTD, HAIPABIEHHOCTD U
HACBIIIAeMOCTh KOBAJECHTHOW CBs3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexmoneKyIsapHbIe B3aUMOICUCTBHS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha TIpUMEpe COCIUHEHUMN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCIMHEHUH.
[ToHsATHE O KOOPAMHALMOHHON XUMUU.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THUIbI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHeix cucremax. Victunubie pactBopsl. [Ipeacrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXEHUS KOHIIEHTPALIMM pPAaCTBOPOB:
MaccoBasi J0Jisl BEUIECTBA B PaCTBOPE, MOJISIpHAsl KOHLIEHTpalus. HacelleHHbIE 1
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukaiys n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
HAa3BaHU OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanums XuMUYECKHX peakluid B HEOPTraHMYECKONW U OpPraHudecKou
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoxXuMUYECKUE YpaBHEHUS.

CKOpOCTh XMMHYECKOW peaKIiiu, €€ 3aBUCUMOCTh OT Pa3jINYHBIX ()aKTOPOB.
['oMOreHHbIE U TETEPOTreHHbIEC peakuu. Katann3 u kaTann3aTtopsl.

OOpatumMblie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMUYECKOTr0 paBHOBecHsl. DaKTOpbI, BIUAIOIIME HA IOJOXKEHUE XUMUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJICHUE U KOHIEHTPAIIMU BEIIECTB, YYACTBYIOIIUX B
peakuud. [Tpunnun JlelllaTense.

Onextponutnyeckas gucconuanusi. CuibHbIe UM cJIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHA.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKUCIEHHST W BOCCTAaHOBJICHUSI.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOoH 3JIEKTPOHHOro OajaHca.
DJIEKTPOJU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
pa3lIoKEHHUE TMEPOKCUIA BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHNE PEaKIIMii HOHHOTO OOMEHa, OnpeiesieHue
Cpeabl pacTBOPOB C TMOMOIIBID WHIWKATOPOB, HM3YYEHUE BIMSHUS Pa3IUYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pEaKUUH U TMOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHS.

Heopranuuyeckast xumMmusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3nUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIUS HEMETAIJIOB (Ha MpUMEpPE KUCIOPOIa, CEPHI,
dbocdopa u yraepona).

Bonopoa. Ilomydenue, ¢uznueckre M XUMUYECKHE CBOWMCTBA: PEAKIIUU C
MeTaJJIaMd M HEMEeTaUlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumbl.
TonnvuBHBIE PJIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MOJNydeHus, (puanyeckue u
XAMHUYECKUE CBOMCTBA. | alloreHOBOAOpOAbI. BaxkHenire KUCIopoacoaepKaline
COCIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIIUICHHBIE CTIOCOOBI TOTYyYCHHUS
rajnoreHoB. [[ppuMeHeHne raJoreHoB U UX COCIMHEHHM.



Kucnopoa, o3oH. JlabopaTopHble W MPOMBIIUICHHBIE CHOCOOBI TMOTYYEHHUS
kuciopoga. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NPHUMEHEHHE KHUCIOpoAa U
030Ha. OKCUBI U NEPOKCUBI.

Cepa. Haxoxaenue B mpUpoAE, CIOCOOBI MOJY4YCHUS, (PU3NUYECKHE U
xummudeckue cBomctBa. CepoBogopon, cyibpuasl. Oxcua cepwi(IV), okcun
cepol(VI). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
cepHoU KucioTel. [IpuMenenne cepbl U €€ COeTMHEHU.

A3zor. HaxoxneHnue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHUIBI a30Ta. A30TUCTas U a30THAs
KHUCITIOTHI ¥ UX coiii. OCOOEHHOCTU CBOMCTB a30THOM KucaO0THL. [Ipumenenue a3ora
U €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®docdop. Haxoxnaenue B mpupoje, CHOCOObl MONy4YeHUs, (PU3NUECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciaora u e€ conu. [Ipumenenune ¢ocpopa u ero coeauneHuil. docopHbie
ya0OpeHus.

VYrinepon, HaxoXkA€HUWE B Npupoje. AJUIOTPOINHbIE  MOAU(UKAIIH.
duznyeckue W XHUMHYECKHME CBOWCTBA MPOCTBIX BEIIECTB, OOpPa30BaAHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yranepona(IV), yronbnas kucimora u e€
COJIM. AKTHBUPOBAaHHBIA yroiyib, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOSydeHHs, (PU3NUECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBasi KHCIIOTA, CUJIHKATHI.
[IpumeHeHne kpeMHus U ero coeAnHeHuil. CTEKI10, €ro noixy4eHue, BUAbl CTEKIIA.

[Tonoxenne metamioB B [leproandeckoil cuCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHUS JJIEKTPOHHBIX O00JI0OYEK aToMOB MeTauioB. OOmue
¢uznyeckue cBoiicTBa MeTawioB. IlpuMeHeHune MetamioB B OBITY M TEXHUKE.
CriaBel METANIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HaNpspkeHW  metawioB.  OOmuMe  CrocoObl
MOJIyYeHUS METaJJIOB: TUIPOMETAILTYpIus, MUPOMETAILTYPIHs,
anekTpoMetaiutyprusi. [lonarue o xoppo3un MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3HH.

OO6mast xapakrepuctuka MeTamuioB [A-rpynmer [lepuonnyueckoit cuUCTEMBI
XUMUYECKUX OdeMeHToB. Hatpuii u kanuii: mnomydeHue, (QU3MUYECKUE U
XUMHYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEUIECTB U UX COCAUHEHHU.

OOmas xapakrepuctuka MetawioB IIA-rpynmer Ileproguyeckoil cuctemsl
XUMHYECKUX OJJIEMEHTOB. MarHuii W Kanpluil: MoJydeHue, (u3nuecKue u
XUMHUYECKHAE CBOMICTBA, INPUMEHEHHE MPOCTBIX BEIIECTB M HX COEIWHEHUHU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.



AJroMuHU: noydeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, TPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHbIE CBOICTBa OKcHIa U
TUAPOKCH]IA ATIOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast XapakTepucThka MeTauioB To0ouHbIX moarpynn (b-rpymm)
[leproanyeckor CUCTEMbI XUMHUYECKUX AJIIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuasl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarthl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [loyueHne u npuMeHeHne Xxpoma.

Pu3nueckue M XUMHUYECKHE CBOMCTBA MapraHila M €ro COEOUHEHUM.
Baxneiimme coeaunenuss wmapranna(ll), wmapranna(IV), wmapranma(Vl) wu
mapranua( VII). Ilepmanranat kanusi, €ro OKMCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHni. OKCuapl,
ruapokcusl U conu xeneza(ll) u xenesa(Ill). Ilonmyuenue u npuMeHeHue xemne3a
Y €r0 CIUIaBOB.

du3nyeCcKrne 1 XMMHYECKHE CBOMCTBA MeIIU U €€ coeaquueHuil. [lomyuenne u
IIPUMEHEHUE MEIU U €€ COCUHEHNM.

[Muuk: momydyeHue, (U3MYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIA U TMIPOKCUA IMHKA, THAPOKCOKOMIUIEKCHI IMHKA. [[puMenenue
IIUHKA U €r0 COeIUHCHUH.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB M WX IMpEeBpallCHUIl:
u3yueHue oOpaslloB HEMETAJUIOB, ropeHue cepwl, ¢ocdopa, kene3a, MarHus B
KHCIIOPOJE, H3yYECHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IEJI0YHO3EMENbHBIX METAIIOB C BOJOHM (BO3MOXHO MCIOJB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCICTBUE LIMHKA M JKE€J€3a C PacTBOPAMM KHCIIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAaJVIOB, B3aUMOJICMCTBUE THUJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TEMaM
«["anorens», «Cepa u e€ coeguHeHUsD», «A30T U (Hochop U UX COCAUHEHUSD,
«Mertasibl MIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUA U KU3Hb.

Ponb xumMun B o0ecriedeHuu yCTOMYMBOIO pa3BuTHUs yenoBedectna. [lonstue
O HAyyHbIX METOJax IIO3HAHHWS MW METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITBI OpraHu3alid XUMHYECKOTO IPOU3BOACTBA. [I[pOMBIIIIIIEHHBIE
CHOCOOBI MOMYYEHUsI BaXKHEHUIINX BEIIECTB (HAa MpUMEpPE MPOU3BOJCTBA aMMHUaKa,
CEpHOM KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOJYyYeHUs] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEM CPENbl U €ro IOCJIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340poBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUKM B pa3BUTUN MEIULIUHBI.



XWMHMS MHIIKA: OCHOBHBbIE KOMITIOHEHTHI, TUIIEBbIE N100aBKU. Poib XuMuu B
o0ecrneueHnH MHUIIEeBOi 0e30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0e30MacHOr0 MCMHOJIb30BaHUsl MpenaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOU
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIME CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OeTOH).

XuMHS B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE YI0OpEHMUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHUKA.
Marepuansl g 31€KTpOHUKU. HaHOTEXHONIOTUN.

Pacuérnble 3anaun.

Pacuétel: Macchl BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJUYECTBY
BElIECTBa, Macce WM O0OBEMY OJHOIO U3 YUYaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00bEMa, KOJIMYECTBa BEIIECTBA) NPOAYKTOB pEaKIUHU, €CIU OJHO U3
BEILIECTB HMMEET MpUMECH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJYKTa
peaKkIuu, €CIM OJHO W3 BEIIECTB JAaHO B BHJE pPacTBOpa C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJMA H MOJIAPHOU
KOHLIEHTpallMi BEUIECTBA B PACTBOpPE, AOJIM BbIXOAA MNPOAYKTA PEAKLUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU  HW3YyYEHUHM oOmed
HEOpraHM4ecKol XUMHUH B 11 Kiacce ocyIIecTBISIETCS YEPE3 UCIIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK M MOHATHH, MPUHATHIX B OTIACIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHUsl, 3aKOH, aHAJIU3, CUHTE3, KJIaCCU(PUKALUS, MEPUOJAUYHOCTh, HAOIIOICHHE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJIEJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, SHEPIeTUUECKUI YPOBEHD,
BEILIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHME BEIIeCTBA, WACAIbHBIA Tra3,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUsI, CKOPOCTh, SHEPIHsI, Macca.

buomorus: kieTka, opraHus3M, dKocucTema, onocdepa, MeTaboInU3M, MaKpO-
U MHUKPORJIEMEHTBI, O€JIKHU, KUPBI, YTIIEBOAbI, HYKJIEHMHOBBIE KHCIOTHI, (PEepMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOMAaeMbI€, TOILIIMBO,
pecypchl.

TexHONorus: XMMHUYECKAs] MPOMBIIUIEHHOCTb, METAJLUTYPrusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs MPOMBIIIIEHHOCTD,
dbapmaneBTUUECKast MIPOMBIIIEHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npemaaparoB, IPOU3BOACTBO KOHCTPYKIOHOHHBIX  MATCPUAIIOB, OJJICKTPOHHAsA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWNU
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBl CIEAYIONIME COCTABISIONIME: OCO3HAHHE
OOyYarOIIMMUCS POCCHUHCKON T'paXIaHCKOW WIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACIICHHUIO; HATMYUE MOTUBALIUU K
OOy4EeHHMIO; TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOINECTBE TMpaBWJIaMU W HOPMaMHu [IOBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTHYECKON KYJIBTYPhI; CIIOCOOHOCTH CTABUTH IETU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUSD» OTPaAKaIOT
c(hOpPMHUPOBAHHOCTh OIbITA TO3HABATEIHLHON M MPAKTHYECKOW JEATEeIbHOCTH
0Oy4Jaronuxcs B MPOIECCE peau3aii 00pa3oBaTeIbHON AESTEILHOCTH.

JIMYHOCTHBIE pE3yJIbTAaThl OCBOEHUS TMpeaMeTa «XUMHUSD» OTPaKarOT
c(hOpMUPOBAHHOCTh OIbITA [MO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
oOydJarommxcs B MPOLIECCe peaan3alud 00pa3oBaTEIbHONU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS O0YYarOIUMHUCSICBOUX KOHCTUTYIIMOHHBIX MPaB M O00SA3aHHOCTEH,
YBAXKEHUS K 3aKOHY W IPABOIOPSAJIKY;

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpPaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIBbHOCTH TIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEUICHUH YYEOHBIX U MO3HABATENIbHBIX 3aj1ay, BHITIOJIHEHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh WM TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

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

YBAXEHUS K TPOIECCY TBOPUYECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  MOUCKOB,
MIOCTOSIHHOTO TPy YYEHBIX U MPAKTUKOB;



UHTEpeca M I03HABaTEIbHBIX MOTHBOB B IOJYYEHUHM M MOCIEAYIOIIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX TOCTIKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO MTOBEICHHUS;

CIIOCOOHOCTH OLICHMBATh CUTYaIliH, CBA3AHHBIE C XUMUYECKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHHUS MOCIEACTBUN
MOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30mMacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (HU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBWJI 0Oe30mMacHOrO OOpalleHUs C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBbHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HHU JIHOCH;

OCO3HAHMS TOCIEACTBUN M HENPUSATHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TIOJIE3HOW, TBOPYECKOW W  JPYruX BHAAX
NEesATEIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE Y4YacTHE B PEIICHUM MPaKTUYECKUX 3aaad
COIIMAJIbHOM HAIPABIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

UHTEepeca K MPAaKTHUECKOMY M3YUYEHHIO MPOQPECCHl pa3aIndHOro poja, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHMSI MPEMETHBIX 3HAHUH M0 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyJAa U pe3yibTaTaM TPYyAOBOM JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpazoBanus, Oyaymiedi mpodeccun M peanus3arui COOCTBEHHBIX IKU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, HUHTEPECOB U
noTpeOHOCTEH 001IeCTBa;

6) 3K0J10rH4ecKOro BOCIIMTAHUA:

HKOJIOTUYECKU IEI€CO00PA3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHHUA TJI00ATBPHOTO XapaKTepa 3KOJOTHYECKHX MpoOJsieM, BIHSHUA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHHWS HEOOXOJUMOCTH WCIIONIB30BAHUSA JOCTIKEHUNW XUMHH JIS
pelIeHrs BOMPOCOB PAllMOHATILHOTO MPUPOAONOIb30BAHUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEH  OKPYKAKOUIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEHUCTBUN U MPEIOTBPAILIATD HX;

HaJIMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATUBHON M COLUAIBHOU
MpPaKTUKe, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSATH UACOJIOTUU
xemodoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YpPOBHIO Pa3BUTHUSA
HAyKU U OOIIECTBEHHON MIPAKTUKH;

NOHUMAHUSl CHeUU(PUKA XUMHUHM KaK HayKd, OCO3HaHUS €€ poJid B
dbopMUpPOBAaHUM PAIMOHATIBLHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUM 1EJIOCTHOTO
MpECTaBICHUS] 00 OKpYKalollleM MHUpE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOM
IUBWIM3ALMK: B €€ TyMaHUCTHUYECKOMW HAMNpaBICHHOCTH U BaXXHOM pOJM B
CO3JaHUM HOBOW 0a3bl MaTepuaJbHON KyJIbTYpbl, B PpELIEHUU TJIOOATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOM,
MUIIEBON M 9KOJIOTMUECKOW 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECTICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAyYHOW TPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTU METOJIOB
MO3HAHUS, WCIIOJIB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpa U
MPOUCXOIAIINX B HEM U3MEHEHUH, yMEHUS JieiaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB M HMEIOIIUXCA JaHHBIX C IEJbI0 IOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus mpo0JieM B peabHbIX KU3HECHHBIX CUTYAIUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATENIbCKOM EeATeTbHOCTH;

FOTOBHOCTM U  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJYYCHUIO HOBBIX 3HAHUN 1O XHUMHUU B
COOTBETCTBHHU C KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3MUHbIX cdepax MpodhecCHOHaTbHON
JEATEIIbHOCTH.



METANIPEIAMETHBIE PE3YJIBTATBI

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

3HaUUMble Uil (OPMHUPOBAHUS  MHUPOBO33PEHUS]  OOy4aIOIIMUXCS
MEKIMCIUIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIIEHAYYHBIC MOHITHUS, OTPAKAIOLIUE
IEJTIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuupuKy METOJIOB IO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, UccleA0BaHue, HAOIIOAEHUE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAJIbHBIC yueOHbIC NEeUCTBUS (TTO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISITUBHEBIE), o0ecreynBarome dbopmHpoBaHue (YyHKIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHOCOOHOCTD oOyuJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEPCAIbHBIC Y4COHBIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3ybTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA W  PETyJSTHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOrHYecKue AeHCTBHS:

CaMOCTOSITeIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpENeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUW 3HAHMN MPUEMBI JIOTMYECKOTO MBIILUICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU TMOHITUH M YCTAHABIMBATH WX B3aHUMOCBS3b,
WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSITHUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBIICHUH;

BBIOMpaTh OCHOBAHUS M KPUTCPUU I KJIAacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHIM;

yCTaHABJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbIC, JENYKTUBHbBIC, IO
aHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTU U TMPOTHUBOPEUYHUS B pacCMaTPUBAEMBIX
SABJICHUSAX, (GOPMYJIUPOBATH BHIBOBI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmylsia, YpaBHCHHE XUMHUYECKON



peaKknuu — TPU PEIICHUU YYCOHBIX IMO3HABATEIBHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSTh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4YaeMbIX BEIICCTB U XUMHUUYECKUX PEAKIIUM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEIIECTB U XUMHYECKHUX
pEeaKUnii;

dbopMynupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITENLHO C(OPMYIIMpPOBAaHHBIE BOIPOCHl B KAaYeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJICTh HABBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO IMPOTHO3UPOBATh €ro pe3ynibTaT, (opMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIEN0BATENLCKOW U MPOEKTHOM
JEATEIIbBHOCTH, MPOSBIISITE CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTEIbHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a7ay, MPUMEHEHHUIO pPa3INYHbIX
METOJ0B MTO3HAHUSI.

3) pabora ¢ uHpopmMaumei:

OPUECHTUPOBAThCA B PA3IUYHBIX HUCTOYHMKAX UWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJCp)KaHUS, CIIPABOYHBIE MOCOOWS,
pecypcbl MHTepHeTa), aHamu3upoBaTh WH(DOPMAIMIO PA3IMYHBIX BHIOB U (PopM
MPEICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIUpOBaTh 3aMPOCHl U MPUMEHATh PA3IUYHBIE METOJbI MPU TOUCKE U
orbope wuHPOpMaNMK, HEOOXONUMOW HJisi BBIMOJHEHUS YYEOHBIX 3a1ady
OIPEAECIEHHOTO THUIIA;

NpUOOpETaTh OMbBIT HCIOJAB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUN U PA3JIMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJTLHO  BBIOMpaTh  ONTHUMalbHYHO  (QopMy  mpelncTaBiIcHUs
uHpopmaruu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JIPYTHUE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA NpU paboTe C
XUMUYECKON uH(pOpMaIMel: MpPUMEHATh MeXIpeAMeTHbIe ((Dusuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (OpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATIAAHOCTH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eCTBUS:



3aaBaThb BOIIPOCHI 110 CYIICCTBY O6CYH(H3€MOﬁ TCMBI B XOAC AxaJIora /M
AUCKYCCHH, BBICKA3bIBATH UICH, q)OpMYJ'II/IpOBaTB CBOHU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpEe3eHTAIMel pe3yJbTaTOB IO3HABATEIBHOU AESTENbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJIHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEHOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peajanu3aluud yueOHOro MpoeKTa, U (PopMyJIUpOBaTH BHIBOIBI
M0 pe3yJibTaTaM IMPOBEAEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAaHUS IMO3UIUN B
Xo7ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIe 1eliCTBHS:

CaMOCTOSATENFHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NEeATEILHOCTh, OMpenelisas e¢ Ieau W 3aJadyd, KOHTPOIMPOBAaTH W IO Mepe
HEOOXOJMMOCTH KOPPEKTHUPOBATh MpeajiaraeMblii  aJIrOpuT™M ACHCTBHM IpHU
BBITIOJTHEHWHU Y4YeOHBIX U HCCIIECIOBATCIIbCKUX 3a7ad, BBIOMpaTh HaumboJjee
3¢ (}eKTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs] HOBBIX 3HAHUU O
BEIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYLIECTBIIATh CAaMOKOHTPOJIb JECATEIBHOCTA HAa OCHOBE CamMOaHalu3a u
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUSI MIPOTPAMMBI 10 XUMHUH Ha yri1yOJéHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIEero oOpa30BaHUS BKIIOYAIOT CHEU(PUICCKUE
JUIs1 yaeOHOro mpeameTa « XUMUsh HaydHbIe 3HAHUS, YMEHUS U CTIIOCOOBI ICHCTBUIMA
M0 OCBOCHHIO, MHTEPIPETALMA U TTPEOoOPa30BaAHUIO 3HAHUM, BUJBI JACATEILHOCTH
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWUW B PA3JIMYHBIX YYEOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHWMHUUA TPEIMETHBIE Ppe3yJIbTaThl MNPEACTABICHBI 10 TroOJaM
M3YyUYECHHUS.

10 KJIACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poju B 00€CIeueHWH yCTOWYHUBOTO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUHU MPOOJIEM 3KOJIOTMYECKOM, SHEPTeTUUECKON U



NUIIEBO O€30MMaCHOCTH, B PAa3BUTUM MEIULMHBI, CO3JaHUU HOBBIX MAaTEPHAJIOB,
HOBBIX VMCTOYHUKOB SHEPIUH, B oOecrieueHnn PalMOHAJIBHOTO
IPUPOJIOTIONB30BaHUS, B (POPMUPOBAHUM MHUPOBO33PEHUS U OOIIEH KyJIbTYypbl
YeJioBeKa, a TakKe DJKOJOTMYECKH OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOWTAIM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIIEHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOAHBIA CKENeT, (yHKIMOHAIbHAS
rpylma, pajaudkal, CTPYKTypHble (opmyibl (pa3BEpHYThIE, COKpaUIEHHBIE,
CKEJIETHbIE), M30MEPHUs CTPYKTypHas M MPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTUYECKas), W30MEPhbl, TOMOJIOTMYECKUU psii, TOMOJIOTH, YIJIEBOIOPOAIDI,
KHUCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEOUHEHHS, MOHOMED, MOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAHEHUS
Y TPEBpAlICHUS DSHEPrMM IPU XUMUYECKHX pEAKLIMAX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MUPOBO33PECHUYECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MTOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMHUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAaHUS, O B3aUMHOM BIIMSIHUA aTOMOB U I'PYII aTOMOB
B MOJIeKyJaX (MHIYKTUBHBIA U Me30MepHbIi 3¢ dektsl, opuentantoll u Il pona);
(aKTOJOTMYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€301acHOM
UCIIOJIb30BAHUU BAKHEWILIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOU
NESTEIbHOCTH ~ 4YeJloBeKa, OOIMMX  HAay4YHbIX  NPHUHLIMNAX  XUMHUYECKOIrO
IPOM3BOJICTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, TepepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATbUX B3aWMOCBS3b, MCIOJIB30BATh COOTBETCTBYIOILIHUE IOHATHUS IPH
OIIMCAHUM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTH YMEHHUIA:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY I COCTABIICHUsI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTaBJISATb YPABHEHMS] XMMHYECKHX PEAKIMU M PACKPBIBATb UX CYIIHOCTH:
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHil, peakiuii HOHHOrO oOOMeHa MyTEM
COCTABJICHHUS UX IMOJHBIX U COKPAILIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIEIU MOJIEKYJ OPraHUYECKUX BELIECTB JJI WIUTIOCTPALIUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy M CTPOEHUIO K OIPEIEIEHHOMY
KJIacCy/Tpynne COeAMHEHUM, JaBaTb UM Ha3BaHMUS 10 CHUCTEMAaTUYECKOU
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEACTABUTENICH OPraHMYECKUX BEUIECTB (ITUIJIEH, AllETUJICH, TOIYOJ, IJIUIEPUH,
ATWICHIJIMKOb, (eHoN, (QopManbIerull, aueTajblerujl, alueToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIIOTA, CTEAPUHOBAsA, OJIEMHOBAsA, MAJIbMUTUHOBASI KUCIIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENETSATh BUJ XHMHUYECKOH CBSI3UM B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAss M WOHHAs CBSI3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOXKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObACHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHH  XapaKTepu3oBaThb  COCTaB, CTPOCHHUE,
bu3nUecKkue M XUMUYECKHE CBOWCTBA TUIWYHBIX NPEICTABUTENCH pPa3THMUHbIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAIKAHOB, aJKCHOB, AJIKaJUEHOB,
QJIKUHOB, apPOMATHYECKUX YTJEBOJOPOJOB, CIUPTOB, AaJIbJCTU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yriaeBOJAOB (MOHO-, AM- U TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYIHD  CBSI3b  MEXKAY HUMH  yYpaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIHMl C WCHOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpPMHPOBAHHOCTh, yMEHHS TOATBEPXKJIaTh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHWYECKUX COCTUHEHHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (O- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOIOPOHOIO
Coipbs (He(Thb, TPHUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro mepepadoTKH W
MPaKTUYECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUH, SKCIIEPUMEHTE
(peaJIbHOM U MBICIICHHOM) U YMEHUSI TPUMEHSTh 3TH 3HAHMUS;

c(hOpPMHPOBAHHOCTh YMEHUS MTPUMEHSATHOCHOBHBIC OTIEPAIIUHA MBICIIUTEIHLHOM
NEATeTPHOCTH — aHAIW3 W CUHTE3, CpaBHEHHME, 000OIIeHWEe, CHCTeMAaTHU3aIuIo,



BBISIBJICHHE MPUYUHHO-CIICICTBEHHBIX CBSI3€M — JUISl U3YUYECHUSI CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aUMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUSAMM U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHMMAaHHUS CYIIHOCTH MAaTepUalibHOTO €IWHCTBA MHpA,
UCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaCU€Thl MO XUMHUYECKUM
dbopmyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMKN C UCIOIb30BaHUEM (HU3UYECKUX
BENMYMH (Macca, OO0BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJYKTaM CrOpaHus, IIIOTHOCTH I'a3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OIEHUBATH
C TO3UIMH  HSKOJIOTMYECKOM  O0€30MacHOCTH  MOCIEACTBUSI  OBITOBOM U
MPOU3BOJICTBEHHON JEATENIbHOCTU YEJIOBEKAa, CBSI3aHHOW C MepepadoTKOn
BEIIECTB, UCIIOJIb30BAThIIOYUYCHHBIE 3HAHUS ISl IPUHATHS TPAMOTHBIX PELICHHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHHUH: CaMOCTOSITENIbHO TUJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIy4YeHHE W M3Y4EHHUE CBOMCTB OPTraHHMYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB pPAa3JIMYHBIX KJIACCOB W
KUCJIOPOJICOJICPKAIINX OPraHUYECKUX BEIIECTB, PELUICHUE SKCIEPUMEHTAIBHBIX
3a/lady 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpaleHusi ¢ BeHeCTBAMU M JIA0OPATOPHBIM O0OpPYAOBaHHUEM,
dbopMynupoBaTh 1€Jb UCCIAEIOBAHUS, TMPEJACTABIAThH B pa3IuuyHON dopme
pe3yJIbTaThl SKCIIEPUMEHTA, AHATU3UPOBATH U OLICHUBATh UX JJOCTOBEPHOCTH;

chOpMHPOBAHHOCTH YMEHHUIA:

COOJIIOJIaTh MPAaBHJIa IKOJOTHYECKHU I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOTHOM CPEebl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HABAaTh OIACHOCTh TOKCHUYECKOTO JCHCTBUA HA KUBBIE OPraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAas cMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMUYECKON MH(MOPMAITUHU B PA3INYHBIX UCTOYHHUKAX (Hay4dHas U yueOHO-HAydHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaiuu, HTEepHET U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYIO WH(MOpMaIuio, nepepadareiBath €€ M MCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOM 3a1auei.



11 KJIACC

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

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAYEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ poJiM B 00OECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOW, SHEPreTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JJaHUM HOBBIX MaTEpUANIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECHEYEHHH PAIlMOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUS W OOIIEeH KyJIbTypbl 4YElIOBEKa, a TaKkxKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 3J0POBBIO M IPUPOIHON

cpene;
BJIAJCHUC  CHUCTEMOM  XHUMHUYCCKMX  3HAHHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATaOIINe TOHATHS — XUMHUYCCKHM OJJIEMEHT, aToM, SJIpO aroma,

U30TOIIbI, FJIEKTPOHHASI 000JI0UYKA aToMa, S-, p-, d-aToMHBIE OpOUTaIU, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMSI aToMa, THOpUAM3alus aTOMHBIX oOpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIIECHUS,
XUMUYECKasi CBs3b (KOBAJICHTHAsi, WOHHAs, METaJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKasl peakius, pacTBOpP, 3JIEKTPOJIHTHI,
HEAJIEKTPOJUTHL, AJEKTPOJUTHYECKAs JUCCOLMALINS, CTENEeHb JUCCOLMAIUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKON peaKIuu, CKOPOCTh XUMHUECKON PEAKIINHU, XUMUYECKOE PAaBHOBECHUE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUIN
3akoH J[.11. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JECUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3bIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHHM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUU BEIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM U
HAJIMOJICKYJIIPHOM  YPOBHSIX; TIPEJCTABJICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHUYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, O XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAaX, COCTaBe, MOJYYCHUH U 0OE30MacHOM
WCIIOJIB30BaHUN BAXKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
NEeATEIbHOCTH  YeJOoBeKa, OOIMX  HAYYHBIX  OPUHIMIAX  XUMHUYECKOTO
IIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTUSA MPHU
ONMCAaHWN HEOPTaHUYECKHUX BEIIECTB U UX MPEBPALICHUI;



c(OpMUPOBAHHOCTh YMEHHsSI HCIIOJIb30BATh XMMHUYECKYIO CHMBOJUKY IS
coctaBieHuss GOpMysT BEUIECTB M  YpPaBHEHUM  XMMHUYECKUX  PpEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILECTB;

c(pOpMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIEHTHOCTh U CTETIEHb OKUCIECHUS
XUMUYECKUX 3JIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAS,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAsS), THUII KPUCTAUIMYECKOM  pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTb YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJAa XUMHUYECKOW CBSI3M W THUIMA KPUCTAJIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBII MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

cOPMHPOBAHHOCTh ~ yYMEHWH:  KJIAcCU(PUIMPOBATH:  HEOPraHUYECKHE
BELIECTBA 110 UX COCTABY, XUMUUYECKUE PEAKIINH 110 PA3IUYHBIM ITPU3HAKAM (YHUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYAaCTHIO KaTalau3aropa H
JPYTHUE); CAaMOCTOSITENIbHO BBIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKLUN;

c(OpMUPOBAHHOCTh YMEHHUSI PACKPbIBATh CMBICI MEPUOJUYECKOrO 3akoHa /.
U. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh 3JIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB I€PBOrO—YETBEPTOIO IMEPUOIOB
[Tepuomnueckonn  cucrembl .M.  MengeneeBa,  UCHONB3ysS  TMOHATHSA
«QHEPreTUYECKUE YPOBHU», «3HEPreTUUYECKUE MOIYPOBHM», «S-, p-, d-aTOMHBIE
opOuTaNM», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATH3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMUMHYECKUX JJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonmueckou cucrembr J[. U
MeHnneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JICKTPOHHBIX 000JI0YECK;

cOPMHPOBAHHOCTh YMEHH: XapaKTepU30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHME TEHETUYECKOW CBSA3M MEXIY HEOPraHWYECKMMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUM;

cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTh: OKHUCJIHMTEIIbHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOIO OajlaHca
THX pEeakUuid; peakuuid MOHHOTO OOMEeHa MyTEM COCTaBICHHS UX TMOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YPaBHEHHW;  peakuMd  THAPOIW3a;  PEeaKklun
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IIMHKA U aTIOMUHUS);



cOPMHPOBAHHOCTh YMEHHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUS
XUMHUUYECKUX PEAKIUNA C y4€TOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
U3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOIO0 PAaBHOBECHSI 1101 BIUSIHUEM
BHEIIHUX Bo3jehcTBuil (mpuniui Jlelllatensbe);

chOpPMHPOBAHHOCTh yYMEHHUS XapaKTEPU30BaTh XUMUYECKHE PEaKIIUH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHCIOThI, aMMHAaka,
oOlue Hay4yHble MPUHIMIBI XUMHUYECKUX TMPOU3BOJICTB; 1€IeCO00pa3HOCTh
MPUMEHEHUS HEOPTaHUYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUpPOABl — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (PEaJIbHBIN U MBICJICHHBIH ), UCIIOIB3YEMBIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJee 0OCO3HAHHOTO MOHUMAHHUS MaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JI0Jsl BEIIECTBA B PAaCTBOPE» U «MOJIIPHAsT KOHIICHTPAIUs»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKIuu; 3HAYEeHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHCIOT M IIEIOYEH C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKIUM, €CIM OJHO M3 MCXOJHBIX BEIIECTB JIaHO B BHJIE pacTBOpa C
onpeeIEHHOW MAacCOBOM IO/l pacTBOPEHHOTO BEIIECTBA MUIM JAaHO B M30BITKE
(MMeeT TpWMECH); JOJIM BBIXOJA MPOJIYKTa PEaKIuu; OOBEMHBIX OTHOIIECHUIN
rasos;

c(hOpMUPOBAHHOCTh YMEHHH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  JKCMEpUMEHT  (MpOBEACHHME  peakuuMid  HOHHOro  OOMeEHa,
MOATBEPAKACHUE KaUeCTBEHHOT'O COCTaBa HEOPraHMYECKUX BEILIECTB, ONpPEEICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOIIbIO HWHIUKATOPOB, H3YYCHUE BIUSIHUS
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIIeHHE
HKCIIEPUMEHTAJIbHBIX 3afad no Temam «Metamey u  «Hemeramibsy) ¢
COOJTI0/IeHNEM TIpaBUiI O€30MacHOT0 OOpaIIeHHs ¢ BEMIECTBAMU U J1a00OpPaTOPHBIM
obopynoBanueM, (HoOpMyaupoBaTh I€db HWCCIACAOBAHUS, TNIPEICTABIATh B
paznu4HOi (opMe pe3yNbTaThl IKCIEPUMEHTA, aHATU3UPOBATH W OIEHUBATHUX
JIOCTOBEPHOCT;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOJIOIATh MTPaBUIa TIOJIb30BAHUS XHMHUYIECKOM
mocyo M 1abopaTopHbIM O0OpyAOBaHHEM, OOpaIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C HWHCTPYKIIUSIMH TIO BBITIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, JKOJIOTHYECKH I€J€CO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOU
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cpeabl U JOCTHUXKEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI ONMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, IOHMMAas cMbIci nokazarens [1JIK;

c(OpPMHUPOBAHHOCTh YMEHUM: OCYIIECTBIATH II€JICHANPABICHHBIN IOUCK
XUMUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopMauuu, MIHTEpHET U apyrue), KpUTUYECKU
aHaJTM3UPOBATBXUMUYECKYIO MH(OpMalnio, epepadaThiBaThe€ U UCIOJIb30BATHB
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
N KosnyecTBouyacon DJIeKTPOHHbIE
; HaumeHoBaHuepas3aejioB U (undposBbie)
n/ Bcer KonTtpoabsHubiepador IIpakTnyeckunepador
TEeMIIPOrPaMMBbI o0pa3oBaTte/ibHbIEpecypc
0 bl bl
bl
Pa3znen 1.Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHUH
[Ipenmer opraHMYECKON XUMUU.
1.1 Teopust cTpoeHUs OPraHUuYECKUX 8 0 0
coenunenunii A. M. byrneposa
Uroromnopazaeny 8
Pa3znen 2.YriaeBoaopoanbl
[IpenenbHBICYTIEBOAOPOIBI —
2.1 P o P 5 0 0
QJIKaHBI, [IUKIIOAIKAHBI
HenpenenbHbie yrneBogopoasl:
2.2 Pet YHICEOAOPOA 14 0 1
AJIKEHBbI, AJIKaIUECHbI, AIIKUHBI
ApomaTH4eCcKueyraeBoa0pOabl
23 P . P 8 0 0
(apensr)
IIpupoaHbie HICTOYHUKHU
2.4 PP 4 0 0
YTJIEBOJIOPOJIOB M HX TepepaboTKa
["asioreHnpor3BOAHBIEYTIIEBOAOPOI0
2.5 POHSBOATPIEYHIIEBOAOPOA 4 1 0
B
Urtoronopazneny 35
Pasnen 3.KuciiopoacoaepxamueopranuyecKkuecoeIMHeHUs
3.1 Cruptel. denon 11 0 1




KapOoHunpHBIE COCTUHEHUS:
3.2 aNbJAeTU/IbI U KeTOHBI. KapOoHOBBIE 21
kucIoThl. CnoxHbie 3pupbl. XKupbl

3.3 VrieBoasl 9

Uroronopazneny 41

Pa3nen 4.A30TcoaepKkaiMeoOpraHnyecKuecoeuH eHn sl

4.1 AMuHBI. AMHUHOKHCIIOTEL. benku 12

Hroronopazneny 12

Paszaea S.BbicokomoJieKkyJIApHbIeCOCAUHCHUSA

5.1 ‘ BbicOKOMOIEKYISIPHBIECOETUHEHUS 6

Hroromnopazaeny 6

OBIIEE KOJIMYECTBO YACOB I10

[NPOTPAMME 102




11 KJIACC

KoaunyecTBoyacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (undpoBbIe)
n/n TEeMIIPOrpaMMbl Bcero KonTpoabubiepadorsl IIpakTnyecknepadoTbl P
o0pa3oBaTe/ibHBIEPECyPCHI
Paszgen 1.TeopeTnyecKkneoCHOBLIXMMHUM
CrpoeHue aToma.
[Tepuonnueckuii 3aKOH U
1.1 [lepuoauueckas cucrema 9 0 0
XAMUYECKUX dieMeHToB /1. U.
Menneneesa
12 CrpoeHueseniecTna. 1 | 0
MHoroo6pa3ueBenecTs
1.3 XUMHYECKUEPEAKITNT 19 1 3
Hroronopazneny 39
Pa3nen 2.Heoprannueckasixumusi
2.1 Hewmeramisr 31 1 3
2.2 Metanst 23 1 2
Uroronopazneny 54
Paznen 3.Xumus u )Ku3Hb
31 Mertoapb! TO3HAHMS B XUMHH. 9 0 0
XuMus U )KU3Hb
Nroronopazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 2

[NPOT'PAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne KoanuecTrBouacos

JIeKTPOHHBbIeNU(PPOBHICOOPA30BATETBH
Temaypoka Bce Konrpoabnbiepa  IIpakruyeckuepa
n/ blepecypchbl

u ro 00ThI 00ThI

[Ipeamer u 3HaueHue
OpraHr4YeCKON XUMHH,
MPEJCTaBICHHE O MHOT000pa3uu
OPraHNYeCKUX COCTMHEHUHN

DIEeKTPOHHOE CTPOEHUE aToMa
yriaeponaa (0OCHOBHOE U
BO30YKJIEHHOE COCTOSTHUS). 1 0 0
BaneHTHBIEBO3MOKHOCTHATOMAYTII
epoaa

XuMHUECKast CBS3b B OPraHMYECKHX
COeMHEHUsIX. MeXxaHU3Mbl
00pa3oBaHMs KOBAJECHTHOU CBSI3H,
CII0COOBI pa3phiBa CBsI3el

Teopus cTpoeHHs OpraHMYEeCKUX
coequHenuiit A. M. byrneposa

Bunel usomepun: ctpykTypHas,
IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE
3¢ dEeKTH B MOJIEKYIIax
OpPraHUYECKUX COEANHEHUN

[IpencraBienue o kiaccuPpUKauu
U cUCTeMaTuyeckasi HOMEHKIIaTypa




(IUPAC) oprannueckux BeIlecTB

Knaccudukanms peakiuii B
OPraHN4eCKOM XUMHH

Cucremaruzanys 1 00001eHe
3HAHUH 110 TeEME

AJIKaHBI: TOMOJIOTUUECKUH PsiJI,
obmiast popmyra, HOMEHKIATypa U
M30MEpHUsl, IIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT

10

d)mnqecxne U XUMHUYCCKHUC
CBOMCTBA aJIKAHOB

11

12

13

HaxoxneHue ankaHOB B IPHPOJIE.
CriocoOpl mostyuyeHust u
MPUMEHEHHE ATKAaHOB

[uknoankansl: obmas Gpopmyia,
HOMEHKJIaTypa 1 U30Mepus,
0COOEHHOCTH CTPOCHUS U
XUMHYECKHUX CBOMCTB, CIIOCOOBI
MOJTyYCHHUS ¥ IPUMEHEHHE

Pemenne pacuéTHbIX 3a7a4 Ha
oTpeieNieHue MOJIEKYIIpHOU
(bOopMyIIbI OPraHuYEeCcKOTOo
BEIIECTBA 110 MACCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOISIINX B
ero cocraB. CucremMarusanus u
000011IeHNE3HAHUNITOTEME

14

AJKEHEI: TOMOJIOTHYECKHM pAA,




obmrast popmysa, HOMEHKIATYPA,
JIIEKTPOHHOE M MPOCTPAHCTBEHHOEC
crpoerue MoJiekyi1. CTpyKTypHas 1
U C-TPAHC-U30MEPHSIATKCHOB

15

dusnueckue U XUMUYCCKUE
CBOIICTBA AJIKCHOB.
[IpaBunoMapkoBHUKOBa

16

17

18

Crioco0pl mostyueHus: u
MPUMEHEHHE AIKCHOB

[IpakTuueckas pad6ora Ne 1 mo Teme
"[lonyueHue sTUIEHA U U3yYEHUE
€ro CBOMCTB"

Pemenue pacu€tHbix 3a/1a4 Ha
ONpeIEIICHUE MOJIEKYIISIPHOU
(bOopMyIIbl OPraHuYecKoro
BelllecTBa

19

AJKagueHbl: CONpsKEHHBIE,
U30JIMPOBaHHBIE,
KyMyiupoBaHHble. OcoOeHHOCTH
AJIEKTPOHHOTO CTPOEHUS

20

XHAMHYECKUECBONCTBACONPSIKEHHBI
XJVI€HOB

21

22

CriocoObl nostyueHust u
IMPUMEHCHUC aJIKAAWUCHOB

AJKHHBI: TOMOJIOTUYECKHUH psif,
ob1mas popmyina, HOMEHKIATYypa,
NEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI, PU3UUECKHE




CBOMCTBA

23

24

XHUMHUYECKUECBONCTBAAIKNHOB

KauecTBeHHbIE peakuy Ha
TPOMHYIO CBSI3b

25

26

27

CriocoObI mostyueHust u
NPUMECHEHHE AJIKHHOB

Pemenue 3amau: pacdérsl o
YPaBHEHHUIO XUMHYECKON peaKInu

Cucremaruzanusa 1 00001IeHnE
3HAHUHU 110 TEME

28

ApEHBI: TOMOJIOTUYECKUH P,
obmrast popmyia, HOMEHKIATYpa.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHE MOJICKYJI OeH3071a 1
TOJIyoJa, UX (U3NYECKUE CBOWCTBA

29

30

31

XHUMHUYECKUE CBOWMCTBA APEHOB:
peaKIfu 3aMeIIeHUs

XUMHUYECKUE CBOWCTBA apEHOB:
peaKLy NPUCOETUHEHUS,
OKHCJICHHE TOMOJIOTOB OEH301a
Oco0EHHOCTHXMMUYECKUXCBONCTBC
THpOJA

32

Pemenue pacu€THbIx 3a1a4 Ha
ONpeIETICHUE MOJIEKYIIIPHOMN
(hopMyITBI OPTaHHUYECKOTO
BEILIECTBA

33

CriocoOsl mostyueHus u
MIPUMEHEHHE apEeHOB




34

['enernueckas cBsA3b MEKIY
Pa3IMYHBIMU KJIacCaMu
YIJIEBOJOPOIOB

35

Pacuétel 1o ypaBHEHUAM
XUMHUYECKUX PEAKLUN.
Cucremaru3anus U 0000IICHIE
3HaHUH 10 TEME

36

37

[Ipuponnsii ras. [lomytHeie
HE(TSHBIE ra3bl

KameHnHblil yroap U IpoayKThl €10
nepepadoTKu

38

HedTb u ciocoOb1 €€ nepepaboTKy.
[TpuMeHeHHeTTPOAYKTOBIIEPEPaOOT
KuHEPTH

39

T'enetudeckas cBsI3b MCXKIAY
Pa3iIMYHBIMU Kj1aCCaMU
YIIIEBOJOPOIOB

40

41

42

["anoreHonpou3BOTHBIE
YIJIEBOJIOPOIOB: AJIEKTPOHHOE
CTPOCHHE; PEaKIINU 3aMEIICHHS
rajoreHa

JleicTBHE 1Ien0o4Yer Ha
raJIOr€HIPOU3BOIHbIE.
BzaumopeiictBue
JIATAJIOTCHAIKAHOB C MarHUEM H
LIMHKOM

Cucremaruzanus u 00001eHue
3HAHUI 10 pa3zeny




"VrneBomopoasr"

43

44

45

46

KontpospHas pabora o reme
"YraneBonpopoast"

[TpenenbHBIE OAHOATOMHBIE
CIIUPTHL: TOMOJIOTUYECKUH P,
obmas popmysa, CTpoeHHE
MOJIEKYJI, U30MEPHS,
HOMEHKJIATypa, KilacCHu(pHUKaIus,
¢bu3nveckne CBONCTBA

XHUMHUYECKHE CBOMCTBA
IpeaAC/IbHBIX OJHOATOMHBIX
CIIUPTOB

CriocoObl nostyyeHus u
IIPUMEHEHHE OJTHOATOMHBIX
CIIUPTOB

47

[IpocTeie 3¢upbl: HOMEHKIATYpa U
n3oMepusi, 0COOCHHOCTH
(bU3MYECKUX U XUMHUECKHUX
CBOWCTB

48

MHOroaroMHsbl€ CIIMPTHI:
STUJICHTIIMKOJb U TIMLEPUH, UX
¢bu3nyecKkrue 1 XuMHYECKHe
CBOMCTBA

49

50

CriocoOsl mostyueHust u
MPUMEHEHHE MHOTOATOMHBIX
CIIHPTOB

DeHoJI: CTPOCHUE MOJIEKYIIbI,
(u3nueckre CBOMCTBA.




TokcuuHnocThpeHoma

51

52

XumuueckuecBoicTBadeHosna

CriocoObI osryueHust u
npuMeHeHnue penomna

53

[IpakTuyeckas pabora Ne 2.
Pemenne skciepuMeHTAIBHBIX
3aj1a4 1o reme "CrnupTsl U
heHomsr"

54

55

56

57

Cucremaruzanus u 00001eHue
3HAHUH 10 TEME

ANbpaeruapl i KETOHBI:
AJICKTPOHHOE CTPOCHUE
KapOOHUJILHON TPYIIIHI;
TOMOJIOTHUYECKHUE PSJIbI, 00IIas
dbopMmya, u3oMepus u
HOMEHKJIATypa

AJbaETUAB U KETOHBI: (PU3NYECKUE
CBOMCTBA; peaKIMu MPUCOETUHEHUS
Peaknimm oxkucneHus u
KaueCTBEHHBIE PEAKIIHH
aJbIETUI0B U KETOHOB

58

CriocoObl TTOTYy4eHHS aJIbIETUIOB U
KETOHOB

59

60

O/HOOCHOBHBIE IIPE/IeIbHBIE
KapOOHOBBIE KHCIIOTHI,
0COOEHHOCTH CTPOCHHUS UX
MOJIEKYJT

I/I3OMCpI/I}I W HOMCHKJIATypa




KapOOHOBBIX KHCIIOT, UX
(busnveckne CBOMCTBA

61

62

63

64

65

XHUMHUYECKHE CBOMCTBA
MpeACIIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

Oco0eHHOCTH CBOMCTB
MYpPaBbHUHOMN KHCIIOTHI.
MHoroo0pasue kapOOHOBBIX
KHCJIOT

Oco0eHHOCTH CBOMCTB:
HeMpeeIbHBIX U apOMaTHYECKUX
KapOOHOBBIX, JUKAPOOHOBBIX,
THJIPOKCUKApOOHOBBIX KHCIIOT.
[IpencraBUTEMMBBICITMXKAPOOHOBBI
XKUCJIOT

Ilonstue o IMPONU3BOAHBIX
Kap6OHOBBIX KHUCJIOT

CriocoOblI nostyueHus u
NpPUMEHEHHE KapOOHOBBIX KHCIOT

66

CrnoxxHbie 3(DUPBI: TOMOJIOTHYECKUN
psn, obmas hopmysa, H30MepHs U
HOMEHKJIaTypa

67

68

Du3ndYecKue 1 XUMHUYECKHE
cBoiicTBa 3(hHpoB

Pemenue pacu€THpix 3a1a4: 110
YPaBHEHUIO XUMUYECKOW PEAKIUU,
Ha OIPEIETIEHUE MOJIEKYIISIPHON
(hOpMyIIbI OPraHuYEeCcKOTO




BCIICCTBA

69

70

71

[TpakTrueckas padora Ne 3.
Pemenne skciepuMeHTAIBHBIX
3agad no Teme "KapOoHoBbIe
KUCH0ThL. CloXxHbIEI(DUpHT"

XKupsr: crpoeHue, pU3NIECKUE U
XUMHUYECKHUE CBOKCTBA (THAPOITH3)

Oco0OeHHOCTH CBOMCTB KUPOB,
COJIEp>KaIINX OCTATKU
HEMpeIeIbHBIX JKUPHBIX KHCIIOT.
2Kupsl B mpupoje

72

Mpbu1a KaK COJIM BBICIIUX
KapOOHOBBIX KHCJIOT, HX MOIOIIEE
neiicrue. I[Tonstue o
CUHTETHYECKHX MOIOIIUX
cpenctBax (CMC)

73

I'eneTnyeckas CBsI3b
YIJIEBOJOPOJOB U
KHUCIIOPOJACOAEPKALINX
OPraHUYECKUX BEILECTB

74

Pacuérel o ypaBHEeHUAM
XUMHYECKUX PEAKIUN

75

76

CucreMaru3anus u 0000IIeHHE
3HAHWH I10 TEME

OO01mas xapakTepuCTHKa YTIIEBOIOB
1 KJIaccH(UKaIUs yriIeBOJOB
(MOHO-, TH- ¥ TTOJIUCAXAPUIbI)

77

Mounocaxapupsl: puznueckue




CBOMCTBA U HAXOX/IEHUE B IPUPOJIE

78

79

80

[IpumeneHue rioKo3bl, eé
3HAQUYEHHE B KU3HEIACATEIHLHOCTH
opranusma

HHC&XapI/II[I)IZ caxapo3a, MajibTO3a
M JIaKTO34a. HaXO)KI[eHI/IC B IIpUpoac
" IPpUMCHCHUE JUcCaxapuJa0B

HOJ'II/ICEIXapI/II[BIZ CTPOCHHUC
MaKpOMOJICKYII, (1)I/I3I/I‘16CKI/IC n
XUMHNYCCKHEC CBOﬁCTBa,
IIPUMCHCHHUC

81

[ToHATHEOONCKYCCTBEHHBIXBOJIOKH
ax

82

Pemenne pacueTHsIX 3a1a4 Ha
OIIpeEIICHUE I0JIA BBIXOAA
MIPOYKTa PEAKLIUK OT
TEOPETUYECKU BO3MOKHOTO

83

84

CucreMaru3anus u 0000IIeHHE
3HAHUM MO pa3aerry
KonTponbHas pabota mo teme
"Kucnoponconep:xaiue
OpraHuYecKue coeAuHeHus"

85

AMUHBL: KTaccuPUKAIS, CTPOCHNE
MoJIeKyJ1, oomtast popmyia,
M30MepHsi, HOMEHKIIATypa U
¢du3nveckre CBONCTBA

86

XUMHYECKUECBONCTBAATN(ATUIECK
WXaMHUHOB




87

AHUIMH: CTPOCHNUE aHWINHA,
0COOEHHOCTH XMMHUYECKUX CBOWCTB
aHWJIMHA

88

CriocoObI osryueHust u
IpUMEHEHHE aln(aTHIECKIX
aMHHOB

&9

90

91

AMMHOKHCIIOTBI: HOMEHKIIATypa u
nu3zomepusi, pusnyecKre CBOMCTRA.
OT)IGJILHI)ICHPGHCTEIBI/ITCJII/I o~
AMHUHOKHCJIOT

XUMHYecCKue CBOWCTBA
AMHUHOKHCIIOT, MX OMOJIOTUYECKOe
3HaYeHue aMuHokucioT. CuHTE3 U
TUAPOIU3IIETITUOB

benku kak npupoiHble NOIUMEPBI;
CTPYKTYpbI O€JIKOB

92

XUMAYECKUECBOUCTBAOEIIKOB

93

94

95

A3oTtcoaepikaiue
reTCPOUUKINICCKHUE COCAUHCHU.
HyxnenHoBbIE KUCTIOTHI: COCTaB,
CTpOEHHE U OMOJIOTHYECKasl pOJib

ITpakTruueckas padora Ne 4.
Pemenne skcriepuMeHTaTbHBIX
3a7a4 1o teme "A30TcoaepKalime
OpraHNYeCKHUE COCTUHEHUS"
[TpakTuueckas paborta Ne 5.
Pemmenne skcriepuMeHTaTBHBIX
3aja4 1o Teme "Pacrmo3HaBanne




OpraHUYECKUX COCTUHECHHM"

96

97

98

KonTtponbHas paborta no teme
"A30TCcoIepKalie OpraHn4ecKue
coequHeHus"

OCHOBHBIE TTIOHSATHSA XUMHHI
BBICOKOMOJICKYJISAPHBIX
COGI[I/IHCHI/Iﬁ U MCTOAbBI UX CUHTE3a
—IIO0JIMMCPpU3alnd U
IIOJIMKOHACHCAIUA

IInacTtmaccel. YTunusanusa n
nepepaboTKa MIacTuKa

99

DnactoMepbl: HaTypaJlbHbII
CHHTETHYeCKue Kayuyku. Pesuna

100

Boisiokna: HarypanbHbIE,
HCKYCCTBEHHBIE, CHHTETUYECKHE.
[Tonumeps! cnenuanbHOTO
Ha3Ha4YCHUS

101

102

ITpakTruueckas padora Ne 6.
Pemenue skcriepuMeHTATEHBIX
3aja4 1o teme "Pacro3naBanne
IUIACTMACC U BOJIOKOH"

O0o001IeHNEe U CHCTEMATH3ALIHS
M3yYEHHOT0 MaTepHalia 1o Teme
"BpICOKOMONEKYISIpHBIE
COCTUHCHHUS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102




11 KJIACC

Ne KoanuyecTBOouacoB
DJIeKTPOHHBbIeNU(PPOBHIEOOPA30BAT
o/ Temaypoka Bce  KonTpoJbHble IpakTnyeckue elIbHEIEPECYPCHI
u ro padoThbI padoThbI
Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH | 0
aseMeHT. M30Toms! 0
CtpoeHue 3J1eKTPOHHBIX 000JI04€K aTOMOB, | 0
KBaHTOBBIE YK CIIa 0
Knaccudukanus XuMHYECKHAX JIEMEHTOB (S- | 0 0
, p-, d-, f-amemenThI)
Pacnipenenenue 35eKTpoOHOB 110 | 0
ATOMHBIMOPOHTAIISIM 0
DNEeKTPOHHBIC KOH(UTYpAITIH aTOMOB
3JIEMEHTOB B OCHOBHOM U BO30YXJIEHHOM 1 0 0
COCTOSIHUH
DNeKTPOHHBIEKOH(PUTYPAITUMHOHOB. | 0 0
DNeKTPOOTPUIIATETLHOCTh
[Tepuonnueckuii 3akoH u [leprnonnueckas
CHCTEeMa XUMHYEeCKHUX dnemMeHToB /. 1. | 0
MeneneeBa, CBA3b C COBPEMEHHOU TEOPUEM 0
CTPOCHHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHYECKHX 3JIEMEHTOB U 00pa3yeMbIX HMU | 0 0
MPOCTHIX U CJIOKHBIX BEUIECTB MO TPYIIAM U
Tepuo1am
CucreMaru3anus 1 0000IIeHNE 3HAHUI 10 1 0 0




TEMC

10

11

12

Bunnl xumuueckoil cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonoponnasicssb.
MexXMONEeKyIIpHBIEB3aUMOICUCTBUS
BaneHTHOCTH U BaJIEHTHBIE BO3MOKHOCTH
aToMOB. CBS3b JICKTPOHHON CTPYKTYPBI
MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHUEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAaB U HOMCHKIJIATypa

13

BemecTBa MoneKyaspHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUSI. TUIIBI
KPUCTAJNINYECKUX PEIIETOK U CBOMCTBA
BEIIECTB

14

15

16

[TonsiTHE O MUCTIEPCHBIX CUCTEMAX.
[IpencraBienue o KOJUIOUIHBIX pacTBOpax

HcTruHHBIE PaCTBOPHI: HACHIICHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CHOCO6HBLIpa)KeHI/IHKOHI_[eHTpaI_II/II/IpaCTBOp
OB

17

Pemrenue 3amay ¢ UCIOJIb30BAHUEM TOHSITHHA
"MaccoBas 107151 paCTBOPEHHOTO BelecTna',
"MossipHast KOHUEHTpaus'"

18

19

Krnaccudukanus u HoMeHKIaTypa
HEOPraHWYECKHUX BEILECTB

CI/ICTeMaTI/I3aI_II/I${ n O606H_ICHI/IC 3HAHUI1 110
TEMC




20

21

22

KonrponsHas padora o temam "Crpoenue
atoma. [leproauueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHUYECKUX
anemenTtoB JI. 1. Mengaeneesa", "Ctpoenue
BemiecTBa. MHOrooopasueseniecTs"

Krnaccudukanus XuMHYECKUX PEaKInii B
HEOPraHWYeCKON M OpraHuYeCKON XUMHUH.
3aKOH COXpPaHEHMSI MacChl BEIIECTB; 3aKOH
COXPaHEHUs U TIPEBPAIEHUS SHEPTUH TTPU
XAMHUYECKHAX PEAKIUAX

TernoBbie 3PHEKTH XUMUYECKAX PEAKIIHIA.
Tepmoxumuyeckue ypaBHEHUS

23

24

25

Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
peaKiuii 1 TePMOXUMHUYECKUM YPaBHEHUSIM
CKOpOCTh XMMHUYECKOU peakinu, eé
3aBHCHMOCTH OT Pa3JIUYHBIX (PAKTOPOB.
Karanus u katanmzatopsl

I'omoreHnHsie u TeTCPOTCHHBICPCAKIINU

26

27

28

[IpakTuueckas pabora Ne 1 mo Teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
CKOPOCTb XUMHUYECKON peakiuun"

OO6patrMble 1 HEOOpaTUMBIE PEAKLINH.
XHMMHUUYECKOE PAaBHOBECHE
IIpakTruyeckas padora Ne 2 o Teme

"BausiHue pa3nuyHbIX (GaKTOpPOB Ha
10JIO)KEHNE XUMHUYECKOTO PAaBHOBECHS"

29

DNeKTpOTUTHYECKAs TCCOIHAITHSI.
CuiibHBIE U CJTa0bIe DJIEKTPOJTHUTHI.




CreneHpIucconanum

30

31

HNounnoe npoussenenue Boasl. Cpena
BOJIHBIX PaCTBOPOB.
Bonopoansriitnokasarens (pH) pactBopa
I'maponus coneit. Peakiuu, nmpoTekaronuye B
pacTBOpax AJIEKTPOJIUTOB

32

[IpakTuyeckas padora Ne 3 o Teme
"XUMHUYECKUE PEAKIIH B PACTBOPax
3JIEKTPOJIUTOB"

33

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC
peakuuu. BaxHenme OKuCIuTenu u
BOCCTaHOBUTEIIN

34

35

MeTo 3JIeKTPOHHOTO (3JIEKTOHHO-HOHHOTO)
Oastanca

DIEKTPOIN3 PACTBOPOB U PACILIIABOB
BELIECTB

36
37

PemeHHe:;az[aqp A3JIMYHBIXTUIIOB

PemeHHe3az[aqp A3JIMYHBIXTUIIOB

38

CucreMmaruzanus 1 00001IeHe 3HAHNU 110
Teme "XuMHuueckne peakiuu'

39

40

41

KonTtponbHas pabora o Teme "Xumuueckue
peaxuun"

[Tonoxenue Hemerauios B [lepuoanueckoit
CHCTEeME XUMHUYECKHUX daeMeHToB /. H.
MenpeneeBa 1 0COOEHHOCTH CTPOSHUS UX
aToMoB. OU3NUYECKUECBONCTBAHEMETAIIIOB

AJTOTpOINS HEMETAJLIOB (Ha IpUMepe
KHCIIOpoJia, cephl, hocdopa u yrieposaa)




42

Bogopon: nonmyuenue, pusndeckue u
XUMHYECKUE CBOMCTBA. [ 'uipuibl

43

44

45

["anoreHsl: HaX0XIEHHE B IPUPOJIE,
CIOCOOBI NOTYYEHUs, PU3NIECKUE U
XMMHYECKHUE CBOMCTBA

lManorenoBonopoabl. Baxkneiue
KHCJIOPOJICOACPIKAIITNE COCTUHECHUSI
rajJlJoreHoB

JlabopatopHble ¥ MPOMBIILIIEHHBIE CLIOCOObI

MOJIYYCHU: I'aJIOTCHOB. HpI/IMCHCHI/Ie
TaJJOIr€HOB U UX COGI[I/IHGHI/Iﬁ

46

[IpaxTnueckas padora Ne 4. Pemenue
HKCHEPUMEHTAIbHBIX 337124 110 TEME
"T"anorensr"

47

Kucnopon: nabopatopusie u
IMPOMBIIIJICHHBIC CIOCOOBI IMMOJIy4YCHH,
¢u3nueckre U XxuMuyeckue cporicta. O30H.
[TpumMeHeHHeKHnCI0pOaa U 030Ha

48
49

Oxcuapl ¥ IEPOKCHUIBI

PemeHHe3az[aqp A3JIMYHBIXTUIIOB

50

Cepa: Hax0XJIeHHUE B MPUPOJIC, CITOCOOBI
IMOJIYy4YCHM, (i)I/I3I/I'-IeCKI/IC U XUMHUYCCKUC
CBOICTBA

51

52

CepoBonopo, Cyabhuabl
Kucnopoaconepskamue cCoeIMHEHUS CEPHI.
Oco0eHHOCTH CBOMCTB CEpHON KUCTIOTHI

53

[IpakTuueckas padora Ne 5. Pemenue
SKCIIEPUMEHTAIbHBIX 331a4 1o Teme "Cepa u




eé coequuenus"

54

55

A30T: HaX0XKJICHHE B TIPUPOJIE, CITOCOOBI
MOJTy4eHUsI, PUBHUECKUE U XUMUICCKHEC
CBOMCTBAa. AMMMAK, HUTPUJIbI

Kucnoponcoaepskamiue coeTMHEHHS a30Ta.
Oco0EHHOCTH CBOMCTB a30THOM KHUCJIOTHI

56

[IpuMeneHue a30ta U €ro COeAMHEHUH.
A3oTHBICY10OpEHUS

57

58

59

dochop: HAXOKICHHUE B TIPUPOJIC, CIIOCOOBI
MOJTy4eHUsI, PU3HUCCKUE U XUMUICCKHEC
cBoricTBa. @ochuast u hochun

Oxcunsl hocdopa, pochopcoaepxaine
kucnoTel. Comu pocopHOI KUCTOTHI
[Tpumenenue pochopa 1 ero coeAMHESHUIA.
dochopubiey100peHHS

60

61

62

[IpakTnueckas padora Ne 6. Pemenue
IKCIIEPUMEHTAIILHBIX 3a/a4 1o TeMe "A30T u
¢bocdop 1 ux coequHeHus"

VYriepos: Hax0KJI€HUE B IPUPOJIE,
AIJIOTPOIIHbIE MOAUPUKALNY; GU3NUECKUE U
XUMHUYECKHE CBOICTBA, IPUMEHEHHE

Oxcun yrnepona(Il), oxcuna yrnepona(1V),
yroJIbHasl KMCIIOTA U €€ CONH

63

64

65

PemeHHesa)Iaqp A3JIMYHBIXTUIIOB

Kpemuuii: Haxox1eHue B MPUPOJIE, CIIOCOOBI
MOJTy4eHus1, GU3NUECKUE U XUMUIECKHE
CBOMCTBA

Oxcun kpemuausi(IV), kpeMHuEBast KUCIOTA,




CHJIMKAThI

66

67

[IpumeHeHre KpeMHHUS U €ro COSTMHEHU M.
Creki10, €ro nojiyueHue, BU/IbI CTEKIIA

PemeHI/Ie3az[aqp A3JIMYHBIXTUIIOB

68

69

Cucremaruzanys 1 00001IEHUE 3HAHUMT 10O
Teme "Hemeramier"

Kontponbnas padota o teme "HemeTamibr"

70

AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOppEeKLHsI OIINO0K

71

72

73

[MTonoxxenue merawioB B [lepuoamueckoit
CHUCTEMEC XUMHUYCCKUX JJICMCHTOB.
OCOOEHHOCTUCTPOCHUSAIIEKTPOHHBIX000I0Y
€KaTOMOBMETAJIIIOB

OO6mue GpuznuecKkre CBOMCTBA METAIIOB.
[IpuMeHEeHHE METAIIOB B OBITY M TEXHUKE

CnnaBbpIMETAILIIOB. KOppOBI/IHMeTaHHOB

74

75

PemeHHe:;az[aqp A3JIMYHBIXTUIIOB

DNEeKTPOXUMHUYECKHUH psijl HAaNpsHKeHUH
MeTauioB. O0IuMe criocoOb! MOTydeHUs
METaJIIOB

76

7

O6mras xapakreprucTuka MmeTayuioB [A-
rpynisl [leppoaudyeckoi cucTeMsl
XMMHYECKHUX 31EMEHTOB. HaTpuit n kanuii:
noJiydeHue, GU3NYecKue 1 XUMUIECKHe
CBOICTBA, IPUMEHEHUE MTPOCTHIX BEUIECTB U
HUX COeIUHEHUN

Oom1as xapakrepucTrka MetauioB I1A-
rpynnsl [leprnoanueckoil cucteMsl




XUMHUYECKHUX 3JIEMEHTOB. Maruuiu u

KaJIBIWI: TIoJTydeHue, GUu3ndeckue u
XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE
MPOCTBIX BEUIECTB U UX COCTMHEHUN

78

79

80

JXKe€ctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs

ATIOMUHUI: TIONTy4YeHHe, PU3NYecKue u
XMMHUYECKHE CBOICTBA, TPUMEHEHHE

AMdoTepHbIe CBOMCTBA OKCHIA U
TUIPOKCHUIA ATIOMUHUS,
TUIPOKCOKOMITJIEKCHI aTFOMUHUS, HX
MIPUMEHEHNE

81

PemeHHe3aﬂaqp A3JIMYHBIXTUIIOB

82

83

84

[IpakTuueckas pabora Ne 7. Pemenue
JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"MeTaJiibl IJIaBHBIX OArpynmn"

OO11ast xapakTepUCTHKa METAJIIOB
no0ouHbIX noarpymn (b-rpymm)
[lepuonnyeckoil cuCTEMbl XUMHUYECKUX
3JIEMEHTOB

dusznyeckre U XUMHUUYECKHE CBOMCTBA Xpoma
n €ro COCHHHCHHﬁ, HUX NPUMCHCHUC

85

Baxwnerime coeMHEHUs Maprasiia.
[TepmanranaT kayusi, €ro OKUCIUTEIbHBIE
CBOMCTBA

86

87

dusndeckre U XUMUYECKHUE CBOMCTBA
Kenesa v ero coequuenui. [lonyuenne u
MPUMEHEHUE CILIABOB KEJIe3a

du3znueckre U XMuMHUUECKIE CBOMCTBA MEIU




U €€ COCIMHEHUM, UX IIPUMEHEHUE

88

89

90

DusnyecKkue U XMMUYECKHE CBOMCTBA LIMHKA
U €ro COCAMHEHUH, UX IPUMEHEHUE.
I'mapoKCOKOMILIEKCBIIMHKA

[IpakTrueckas padota Ne 8. Permenue
AKCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"Mertasipl TOOOYHBIX TTOATPYIIT"

PemeHHeSanaqp A3JIMYHBIXTUIIOB

91

92

O06o0mIeHne 1 cUCTeMaTH3aIs H3YYeHHOTO
Marepuania o teme "MeTaisr"

Kontposbnas padora mo teme "Mertamibr"

93

94

95

96

AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOppEeKLHsI OINO0K

Pone xumuu B odecrieueHun YCTOﬁqHBOFO
Pa3BUTHA YCTIOBCUYCCTBA. Ilonstue o
HAaYYHBIX MCTOAAaX UCCICAOBaHN BEIICCTB

HayuHble npuHIMIIBEI Oprasu3anuu
XUMHUYECKOTO IPOU3BOICTBA.
[IpoMmbIeHHbIE CTIOCOOBI MOTYYESHHS
BaKHEUIIINX BEIIECTB

XHUMHYECKOE 3arpsA3HCHUC Oprxca}omeﬁ
CpCAbl U €TO MOCICACTBUA

97

98

99

XHMHS U 310pOBbE YEIIOBEKA.
JlexapcTBEHHBIE CpEICTBA

Xumus nuum. Pons xumun B o0ecrieyeHun
MUILEBOH 6€30M1aCHOCTH

KocMmeTrnueckue u napdroMepHbie CpeAcTBa.
BriToBasg xumug




XuMus B CTPOUTENLCTBE. BaxkHeime

(1)0 CTPOUTEIBHBIC M KOHCTPYKIIMOHHBIE 1
MaTepHuabl
10 XUMHS B CEIIBCKOM XO3SHCTBE. |
1 Opranuveckrie 1 MUHEPATbHBIC yIOOPEHUS
10 CucreMmaruzanys 1 0000IIeHe 3HAHUHT 10 |
2 TEME
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

RUBOU&aupekTop, O="60Y COLL No.1
'BOG&30BATEALHBLIN LLEHTP"" C.
pr =Becenosa Onbra

Becenosa Onbra AnexkCawapesHa AneKcaH &
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