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MNOACHUTEJBbHASA 3AIINCKA

Pabouasi mporpamMmma o XMMHUHU Ha YPOBHE CpeHEro oOmiero oOpa3oBaHUs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
oOpazoBanuu B Poccuiickoit Denepannny», TpeOOBaHUN K pe3yJabTaTaM OCBOCHUS
deneparbHON 00pa30BaTEIBLHOM MTPOrpaMMBbI cpeHero ootero oopazoBanus(DOIT
COOQ), npencrabieHHbix B DefepanbHOM TOCYIapCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTenbHBIX opraHu3anusx Poccuiickoit  deneparum,
peaNnu3yroNMX OCHOBHBIE 00pa30BaTeIbHBIC TPOTPAMMBI, U OCHOBHBIX ITOJIOKEHUN
«Ctpareruun pa3Butusi Bocnutanus B Poccuiickoit @enepaunn Ha nepuon 1o 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpOBHE YINIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTro oOpas3oBaHusi ywamuxcsi 10-11 kmaccos.
W3yyenue mpeamera, pealm3yeMoe B YCIOBUAX JIU(DPEepeHLnpOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpU3BaHO oOOecmeunuTh o0Ie00pa3oBaTEeNbHYI0 |
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOAUMYIO IS
aJlanTaiyy uX K OBICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIUYME, a TAKXKeE IS
MPOJIOJIKEHU OOyUEHHS B OpraHu3aluiax MpodecCUOHATBLHOIO 00pa3oBaHUSs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B mporpaMme 1o XMMHM Ha3Ha4€HUE MpeaMeTa «XHUMHS» IOIy4daeT
NOAPOOHYI0O  MHTEPNPETAlMI0 B  COOTBETCTBHM C  OCHOBOMOJAraroIIUMU
nonoxkeausimu ®I'OC COO o B3aUMOOOYCIIOBIICHHOCTH II€JeH, CoAep KaHus,
pe3yabTaToB OOy4YeHUs M TpeOOBaHUN K YpPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETEILCTBOM TOMY SIBJSIFOTCSI CJICAYIOIIME BBIMOJHIEMBIE MPOTPAMMON IO
XUMUHU QYHKIINH:

e uH(}OpMAIMOHHO-METOANYECKAsl, peanu3alus KOTOpol obecreunBacT
MOJIyYeHUE TPEICTAaBICHUS O IIENAX, COJAEpX aHuHU, OOIeH cTpaTeruu
oOy4eHUs, BOCITUTAHUS U PA3BUTHUS O0YyYaIOIIUXCS CPEACTBAMHU MTPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

® OpraHu3alMOHHO-TUIAHUPYIOIIAs, KOTOpas npeaycMaTpUBaET
ONpe/ieJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS M TOCJIEAO0BATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJMYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; TOAXO0/I0B K (HDOPMUPOBAHHUIO COJIEPKATEIILHOW OCHOBBI
KOHTPOJISI U OLEHKH O0pa3oBaTeNbHBIX JOCTHXKEHHM OOydJaromuxcs B
paMKax HWTOTOBOM arTecTtalim B (QOopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma aJist yriyOJI€HHOTO U3YUCHUS XUMUH:

® yCTaHaBJIMBAEeT MHBAPUAHTHOE NPEAMETHOE COAECp)KaHHUE, 00s3aTeIbHOE
JUIT U3y4eHUs B paMKaxX OTIEJIbHBIX Mpoduiiei, mnpegycMaTpuBaeT



pacrmpesiesieHie W CTPYKTYPHUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3ienam Kypca;

e aT MpUMEPHOE pacipeiesieHne yaeOHOro BpeMEeHH, PeKOMEHIYyEMOTO ISl

U3YYEHUS OTNIETBHBIX TEM;

® [Ipe/ylaraeT MPUMEPHYI IOCIENOBATEIBHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e AT METOJIUYECKYIO MHTEPHPETALUIO 1IeJIel U 3a7a4 U3ydeHus MpeaMeTa
Ha yrayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHUKU
IUIAHUPYEMBIX ~ PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTelbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMUHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yue0HO-T0O3HABATENbHBIX  JCHCTBUIM  00ydarolierocs IO OCBOCHHUIO
COJIEp KaHUs IIPEeIMETa.

[Io BcemM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a peieaMH YCTaHOBIIEHHOM MporpaMMon 1o XMMHUHU 00513aTeIbHON
(MHBapuaHTHOM) COCTaBIISAIOLIEH COAEpPKAHUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BApUATUBHOM COCTABJISIOIIEH, KOTOpasi JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs O0ydeHHUS.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosioxkeHusmMu PI'OC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOlEHHOrO YpOBHEW B cuUCTeME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeIHEro oobmero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Y4YEHHUsl HAaNpaBIeH Ha pean3aluio
MPEEMCTBEHHOCTH C MOCIEAYIOIIUM 3TAOM MOJyYEHHUS] XUMUYECKOT0 00pa3oBaHus
B pPAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alMAX CPeIHEro NpohecCuOHaIbHOTrO0 00pa30BaHusl.
B sroli cBs13M n3ydeHue npeaMera « XuMHs» OPUEHTUPOBAHO IPEUMYILIECTBEHHO HA
pacliMpeHue M YIUIyOJIeHHME TEOPEeTUYECKOM U MPaKTUYECKOM MOATOTOBKHU
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPHIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  IMOCIEAYIOMIEr0 TIOMY4YeHHs XHMUYECKOro oOpa3oBaHMs B
opranm3anusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®PI'OC COO Kk muaHUpyeMbIM pe3ylbTaTaM OCBOCHHS (enepanbHOu
o0OpazoBaTeILHON MPOrpaMMBI CPEIHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPeAMETa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3a]lady BOCIUTAHUS U COLMATBHOTO
pa3BUTHS OO0y4aromuxcsi, Ha (OPMUPOBAHHE y HUX OOIICHHTEIUICKTYaTIbHBIX
YMEHHUM, YMEHHH palMOHAIM3alMi y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapaKTep.



CocraBnsitomiuMu nipeamMeTa «XUMHUs» Ha YPOBHE YIITyOIEHHOTO H3y4deHHUs
ABJIAIOTCS YruIyOn€HHble Kypcbl — «Opranudeckas xumusi» u  «OOmas wu
HeopraHuyeckas xumus». [Ipu onpeneneHUu NOIX0/I0B K OTOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEP)KAHUS STUX KYpPCOB B MPOTpaMMe IO XHMHHU 32 OCHOBY
npuHATH ojioxkeHnst ®I'OC COO o paznuunsx 6a30BOTO U YIITYyOIEHHOTO YPOBHEH
U3Y4YEHUS TIPEeIMETA.

OcHoBy cozepxkanus KypcoB «Opranudeckas xumus» ©u «OOmas u
HEOpTraHWYECKass XHWMHS» COCTABISICT COBOKYMHOCTh NPEIMETHBIX 3HAHWA U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cHucreMa
3HAHMM MOJy4aeT ONpeaeiaEHHOE TEOPETHYECKOE OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PaKTOIOTHYECKOTO MaTepuara.
Tak, Ha yrnyOn€HHOM YpOBHE M3yd€HHUs NpeaMera olecredeHa BO3MOXKHOCTh
3HAYUTENIHOTO YBEINYCHHS 00BhEMA 3HAHMI O XUMUYECKHX PJIEMEHTaX U CBOMCTBAaxX
UX COeIMHEHUI Ha OCHOBE PACIIMPEHUS U yTIyOJIeHUS MPEICTaBICHUA O CTPOCHUN
BEI[ECTBA, XUMHUYECKONM CBS3M W 3aKOHOMEPHOCTSX TMPOTEKAHMS PEaAKIUH,
paccMaTpuBaeMbIX C TOYKH 3PEHUS XUMHYECKOWM KUHETHUKU U TEPMOIAMHAMUKHU.
N3yuyenue mnepuonuyeckoro 3akoHa u llepuoanueckoil CHUCTEMbl XUMHUYECKHX
AJIEMEHTOB 0a3upyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXaHMYECKUX MPEICTABICHHIX
O CTpoeHHMH aroMa. XHMHUYECKas CBsI3b OOBSCHSIETCS C TOYKH 3PCHHS
HYHEPreTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3peHHs MEXaHU3MOB €€ oOpa3oBaHus. M3ydeHue TUNOB peakiuil JOMOIHSIETCS
dbopMupOBaHHEM TPEACTABICHUN 00 JIEKTPOXUMUYECKUX TpoIeccax U
AIIEKTPOJIN3E PACILIAaBOB M PACTBOPOB BEIIECTB. B Kypce oprannyeckoil XuMuu npu
pPacCCMOTPEHUU PEAKIMOHHOM CHOCOOHOCTH COEIWHEHUU yaAenseTrcs o0coboe
BHHUMaHHE BOIMPOcaM 00 JIEKTPOHHBIX 3PdeKTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIaX ¥ MEXaHU3MaX PeaKIIHii.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIEPKaHNE KyPCOB XUMHH YTITyOIEHHOTO
YPOBHS U3YUCHHUS JJII KJIACCOB ONPeAeIEHHOr0 poduiis (TJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY HM XapakTep AOMOJHEHMH K OOIIeH cHCTeMe MNpPEeIMETHBIX 3HAHHH)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE TMpeAMeThl. Tak, Hampumep, B COJAEpPNKAHUU
peaMeTa JJisl KJIaCCOB XUMUKO-(PU3ndecKoro npoduiis 60mb110e 3HaueHue OyayT
UMETH JIEMEHTHI Y4eOHOTO MaTepuaa 1o oomen xumuu. [Ipu n3yuennn npeamera
B JIAHHOM CJIy4yae akUEeHT OyAeT cJAellaH Ha OOIIHOCTh METOJOB MO3HaHUS,
OOIITHOCTH 3aKOHOB U TEOPHI B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHas Teopus B PU3MKE), 3aKOHBI COXPAHEHHSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMHUKH, dJICKTPOJIN3a, MPEACTABICHHUS O CTPOCHHUH BEIIECTB U IPYTOe.

B To xe Bpemss B coOIepKaHMU TIpenMera JJis KJIacCOB XUMHUKO-
Ounonornyeckoro nmpoduiist OONbIIUKA yAENbHBIA BeC OyJeT MMETh OpraHuyecKas
xumus. B 3Tom cirydae nmpenocTaBisieTcs BO3MOXKHOCTh JIJIsl 00Jiee 00CTOATEIHLHOTO



PacCMOTPEHMS] XUMUYECKON OpraHu3aluy KJIETKA KaKk OMOJOTHYECKOM CUCTEMBI, B
COCTaB KOTOPOM BXOZAT, K NPUMEPY, TaKHE€ CTPYKTYpHbIE KOMIIOHEHTBI, KaK
JUNUABL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHUA O
COCTaBE U CBOMCTBAX MPEACTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIIECTB
CIIy’)KaT OCHOBOM JUIS M3YYEHHS CYIIHOCTH MPOIECCOB (DOTOCHMHTE3a, JIbIXaHUS,
MUILIEBAPECHMUS.

B mane ¢GopMmupoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIIEHAYYHBIX METO/IOB MTO3HAHUS U OIBITA MPAKTUIECKOTO MPUMEHEHHS HAYYHBIX
3HAHWI HM3y4eHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C Y4YEOHBIMH TMpEAMETaMH, BXOISIIMMU B COCTaB
npeaMeTHbIX oOnactet «EcTecTBeHHO-HayuHble NpenMeTb», «MaTtemaTuka u
uHdopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaATypay.

[Tpu n3yyeHuun yueOHOro npeamera « XuMus» Ha yriyoJIEHHOM YPOBHE TaKxke,
KaK Ha YPOBHE OCHOBHOT'O M CPEIHET0 00111ero oopa3zoBanus (Ha 6a30BOM YpOBHE),
3ajjaueil MEepBOCTENEHHON 3HAUYMMOCTU SBISIETCS (POPMUPOBAHUE OCHOB HAyKHU
XMMHHU KaK 00JJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUECKOM JAEITETbHOCTH
4eJIOBEKa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYyphl. Pemenue 310l 3agaun Ha
yrayOJ€HHOM YpOBHE H3YYEHHS IpeAMETa MPEANOJaraeT peaju3alio TaKuX
LejaeH, Kak:

e (GopMUpOBAHHME MPEACTABICHUI: O MaTepUaJbHOM €IMHCTBE MUDA,
3aKOHOMEPHOCTSX Y IT03HABAEMOCTH SIBJICHUI IPUPOJIBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiim B OOECIeueHUuu
YCTOMYMBOIO  pPa3BUTHSA  YEJIOBEYECTBA: B  pEHIEHUMH  MpoOJemM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTHH
MEJUIMHBI, CO3JAHUH HOBBIX MAaTE€pPUAJIOB, HOBBIX UCTOUHUKOB YHEPTUH, B
00eCreYeHnn palMoOHaJIbHOTO MPUPOJONOIb30BaHUSA, B (POPMUPOBAHUHU
MHUPOBO33pEHHUSI U OOILEH KyJIbTypbhl YEIOBEKa, a TaKXKe SKOJIOIMYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U PUPOIHOM Cpele;

® OCBOCHHME CHUCTEMbl 3HAaHWH, JIGKAINMX B OCHOBE XUMHYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIBHBIX
IOHATUN, 3aKOHOB U TEOPUM XHWMHUHU, COBPEMEHHBIX NPEACTABICHUU O
CTPOEGHMHM BEIIECTBA HA Pa3HbIX YPOBHAX — aTOMHOM, HOHHO-
MOJIEKYJIIPHOM,  HAJAMOJIEKYJISIPHOM, O  TE€PMOJMHAMHYECKHX H
KMHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XMMHUYECKUX pPEaKIuil, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 00X
HAy4YHBIX PUHLXINAX XMMUYECKOT0O IIPOU3BOJICTBA;

e (dopMupoBaHUE y 00yJarommxcs OCO3HaHHOTO NOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMUYECKHUX 3HAHUN i1 OOBSICHEHUS
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XMMHH, Il OOBSCHEHUS U



MPOTHO3UPOBAHUS SIBIICHUH, UMEIOIIUX E€CTECTBEHHO-HAYUYHYIO MPHUPOY;
IPaMOTHOTO pEIIeHHs MTPOOJIEM, CBSI3aHHBIX C XUMHEH, TPOrHO3UPOBAHMS,
aHaJIKM3a U OIIEHKHU C MO3UIIMKI KOJIOTUYECKON 0€30MaCHOCTH TOCIECTBUN
OBITOBOI M MPOU3BOACTBEHHON JIE€ATEIBHOCTH YEJOBEKA, CBA3AHHOU C
XUMHUYECKUM MTPOU3BOJICTBOM, UCTIOIB30BAaHUEM U IEPEPAOOTKON BEIIECTB;

e yrayOJeHue NpeCcTaBICHUI 0 HAyYHbIX METO/1aX MO3HAHUS, HEOOXOAUMBIX
JUIsL TIPUOOpETeHUs] YMEHUW OpHUEHTHUPOBATHCS B MHpE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOMN JEATENBHOCTA U TOBCETHEBHOM KU3HMU.

B mnnaHe peanuzanuu MEepBOOYEPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
GYHKIHMNA TETOCTHON CHCTEMBI CPETHEro OOIIero oO0pa3oBaHUs NPH WU3YYCHUHU
npeaMera «XuUMHUS» Ha  YIIyOJIEHHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MPUOOPETAIOT TAaKUE LIETU U 33]]a4H, KaK:

® BOCHUTAaHUE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUM MPUPOIBI,
YBOKEHUS K TMPOLECCY TBOpUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIATHBIX HCCIIEIOBAHUNA B XUMHH, (HOPMHUPOBAHHE MHPOBO33PCHMS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU;

® pa3BUTHE MOTHUBAIIMM K OOYYEHHWIO U TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJKO W  CaMOBOCIIHTAaHWUIO  HAa  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

® pa3BUTUE MO3HABATEJIbHBIX UHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKUX
criocoOHOCTeM oOyuaromuxcsi, (QopMHpOBaHUE Y HUX CO3HATEIBHOTO
OTHOILICHHS K CaMOOOpa30BaHUIO U HEMPEPHIBHOMY OOpPA30BaHUIO KaK
YCIIOBHIO YCHENTHOMN MpodeCCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbI0 M TOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

e (QopmupoBaHuE yMEHUN W HABBIKOB Pa3yMHOI'0 MNPUPOIOMOIb30BAHMUS,
Pa3BUTHE DKOJIOTUYECKOUN KYJIbTYphI, IPUOOPETEHUE OMBITa OOIIECTBEHHO-
IOJIE3HOM DKOJIOTMYECKOMN AEATEIbHOCTH.

OO01ee 9uCiIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YUCHUSI XUMHUH Ha yTIyOJIEHHOM
YpOBHE cpeaHero oo1iero oopa3zoBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Heento), B 11 kimacce — 102 vaca (3 yaca B HEZIENO).



COJEPKXAHUE OBYUYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHUYECKO XUMHUMH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUH, PEICTABIIEHNE O MHOT000pa3uu
OpraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToma Yriepoja: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbI THOPUIU3AIMKY ATOMHBIX OpOUTANIEH yriepoa.
MexanuzMbl  00pa3oBaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHBIA). THUNBI TEpeKpbIBaHUS aTOMHBIX OpOUTaNe, G- U T-CBS3W.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukaie, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHennii A.M. bytiepoBa u
COBPEMEHHBIC MIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaU€HHE TE€OPUU CTPOCHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble W CTPYKTYpHbIE  (OPMYJIBIL.
CrpykrypHble (OpMyJIBI  pa3IMUHBIX BHUJIOB: pa3BEpHyTas, COKpaIllEHHAs,
ckenetHas. M3omepus. Buuabl H30MEpUM: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE 2P (HEKTH B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEKThI).

[IpencraBnenne o kiaccupukauu opraHndeckux BemiectB. [lonsTue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuuenuid (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX MTPEACTABUTEIICH.

OcobeHHOCTH U KiacCU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHUE ¢ 00pa3ilaMu OpraHWYECKUX BEIIECTB U MaTEepHallaMU Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPHU HArpeBaHUU (TUIaBJICHUE,
oOyIJIMBaHUE M TOPEHHE), KOHCTPYUPOBAHUE MOJEICH MOJEKYJl OPraHUYeCKUX
BEILECTB.

YriaeBoaopoanl.

Ankanbl. ['omonornueckuii psj ankaHoB, oOmas ¢hopmysa, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIN alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTtanel yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XVAMHMYECKHE CBOMCTBA QJIKAHOB: PEaKUHUH 3aMELICHUs, W30MEpHU3aLUH,
JNErUIpUPOBaHus, UUKIN3ALMY, IMPOJIN3a, KPEKUHTra, ropenus. IIpeacrasienue o
MEXaHU3ME PeaKMi paJuKaIbHOIO 3aAMEILCHHUS.

Haxoxnaenue B mpupoze. CriocoObl MOTy4YEHUs ¥ TPUMEHEHUE AIKAHOB.

[Muknoankanel. O6mas ¢opmyna, HOMEHKIaTypa u uzomepus. OcodbeHHoCTH
CTPOEHMSI U XUMUUYECKUX CBOMCTB MaJbIX (IIMKJIOMPOIAH, IUKJIOOYTaH) U OOBIYHBIX
(LMKJIONEHTAH, HUKJIOreKCaH) HUKJIoaIKaHOB. CIIOCOOBI OJTyYEHUsI U IPUMEHEHHUE
LAKJIOAJIKaHOB.

Ankenpl. ['oMoyiorudeckuil psii aakeHoB, obOmas (hopmyia, HOMEHKIATypa.
DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIT AIKEHOB, SP>-THOpHAN3aIHs
aTOMHBIX opOuTanel yriaepoaa, 6- U m-cBA3U. CTpyKTypHas U reoMeTpudeckas
(umc-Tpanc-) uzomepusi. PU3NUECKUE CBOWCTBA aJKEHOB. XMMHUYECKHUE CBOMCTBA!
peakluu MPUCOECIUHEHHS, 3aMEIICHHs B O-TOJOKEHWE NpPH JIBOMHOM CBS3H,
nonuMmepusanuu u okucienus. [Ipasuino MapkoBHukoBa. KauecTBeHHbIE peakuun
Ha JIBOMHYIO cBs3b. CIIOCOOBI MOJIyUY€HHUsI U IPUMEHEHUE AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, U30JIMPOBAHHBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
COTPSHKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusarus conpskEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJTKaIUEHOB.

Anxunbl. 'oMonorudeckuii psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, SP-
rudpuau3anysl aTOMHBIX opOuTaneil yriaepoga. @U3NYeCKHe CBOMCTBA aJIKHUHOB.
XHUMHUYECKHE CBOMCTBA: peaKIUU MPUCOECANHEHUS, TUMEPU3AIIUN U TPUMEPHU3ALIUH,
OKuciieHns. KHCIIOTHBIE CBOMCTBA aJIKWHOB, UMEIOIIMX KOHIIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakiMy Ha TPOHYIO CBA3b. COCOOBI MOMYYEHHs] U IPUMEHEHHE
QJIKUHOB.

ApomaTuieckue YrieBoaopoasl (apeHsl). ['omMosoruueckuili psif apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIeKYyJbl OeH30ma. PU3MYECKHE CBOMCTBA apeHOB. XUMHUYECKHE
CBOICTBa O€H30J1a U €r0 FOMOJIOTOB: PEaKlUy 3aMEelLeHUs] B OEH30JIbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM paguKalle, PEaKIHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpeacraBneHne 00 OPUEHTUPYIOUIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKUIBHBIX PAJUKAIOB, KapOOKCHIBbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB rajoreHoB. OcoOGeHHoCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl NOTyYeHUs U
NPUMEHEHUE apOMATUYECKHUX YTIIEBOJAO0POIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIE ra3sl. HegTh 1 €€ mpoucxoxiaeHue.
Kamennslil yrojib u npoayKTsl ero nepepadbotku. CnocoOsl nepepaboTku HePTH:



NEPEroHKa, KPEKUHT (TEPMUYECKUM, KaTAIUTUYECKHM), pU(DOPMUHT, TUPOIM3.
[IponykThl nepepaboTKu HEPTH, X IPUMEHEHUE B IPOMBILIIIEHHOCTU U B OBITY.

['eHeTnyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.

DNEeKTPOHHOE CTPOCHHE TaJOrEeHIPOU3BOJHBIX YIVIEBOJAOPOAOB. Peakiun
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIy, HHUTPOrPYIIY, [UAHOTPYIIILY,
aMuHOrpymniy. JlelicTBue Ha TaJOTreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa miénoyn. B3auMoaencTBUE NUrajgoreHalKaHOB C MarHUEM W IIUHKOM.
[Tonsitue 0 METAJIIOOPTaHUYECKUX COEIMHEHUSX. Hcnons3oBaHue
TaJIOTEHIIPOM3BOIHBIX  YTJIEBOJOPOAOB B OBITY, TEXHHKE ¥ TPU CHHTE3C
OpTraHUYECKUX BEIIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB M HMX NPEBpALICHUN:
u3ydeHue (pU3NUYECKUX CBOMCTB YIJIEBOJIOPOJOB (PacTBOPUMOCTH), Kau€CTBEHHBIX
peakiuii yriieBoJAOPOJAOB Pa3JIMUHBIX KIJIACCOB (0OeciBeunBaHUE OpPOMHON WU
MOJHOM BOJBI, pacTBOpa MEepMaHTraHaTa Kalivs, B3aUMOJICUCTBUE alleTUJICHA C
aMMUa4YHBIM pacTBOpoM okcujaa cepedpa(l)), kadecTBeHHOEe OOHapyX)eHUE
yriiepoja v BOJOPOJa B OPTaHMYECKUX BEIIECTBAaX, NOJYUYEHHUE ITUIICHA U U3YyUYCHHE
€ro CBOWMCTB, O3HAKOMJIeHHE ¢ Koyutekiusamu «Hedte» u «Yromb», ¢ oOpaszumamu
MJIaCTMACC, KaydyKOB M PE3UHBI, MOJICIMPOBAHUE MOJICKYJ YTJIEBOJOPOJIOB U
rajoreHNPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucsopoacoaep:kamue opranndecKue coeJlMHeHHs.

[IpenenpHbie onHOATOMHBIE cOUPTBHL. CTpoeHUME MOJIEKYNl (HAa MOpHUMEpPE
METaHOJIa W J3TaHona). l'oMonormueckuid psan, obmas QopMmyna, u30Mepus,
HOMEHKIaTypa #  kiaccubukanus. Dusznueckue CBONCTBA  IPEACIbHBIX
OJIHOATOMHBIX CHUPTOB. BoIOponHbIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XWUMUYECKHE CBOWMCTBA: pPEAKUMH 3aMEUIEHUs, JAEeTUJpaTallid, OKHUCIICHUS,
B3aMMOJICHCTBUE C  OpPraHMYECKUMHU W  HEOPraHMYEeCKMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJTHOATOMHBIE COUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJYy4YEeHUsS M TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[Ipocthie adupsl, HOMEeHKIaTypa U u3oMepus. OcoOeHHOCTH (HUBHUECKUX U
XAMHUYECKUX CBOUCTB.

MHoroatoMHbl€ CHUPTHI — ATUJICHIVIMKONL W riaulepuH. dusnueckue u
XUMHUYECKHE CBOMCTBA: PEAKIIUK 3aMEILICHUs], B3AUMOJICUCTBHE C OPTaHUUECKUMU U
HEOPraHUYECKUMH KHUCIIOTaMU, KAYECTBEHHAsI PEAKIMsl HA MHOTOATOMHBIE CITUPTHI.
[IpencraBnenne o MexaHU3ME pPeakIuii HyKJIeo()UIbHOTO 3amernieHus. [lefictBrue Ha
opraHu3M yesioBeka. CriocoObl MOJydeHUs U TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJEKYJbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIBI U
O0eH3oapHOTO snapa. duszmdeckue cBoiicTBa (PeHona. OCOOCHHOCTH XUMHYECKUX



cBOiCTB (eHnona. KayecTBeHHble peakuuu Ha (eHon. TokcuyHOCTH (eHona.
CrnocoObl osrydenust v npuMenenue penomna. Genondopmanbaeruanas cMoma.

KapOoHuiibHbIE COETUHEHUS] — alIbJIETH/IBI M KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWIBHON Tpynmbl. ['oMoOTHYecKUe psibl albJETUI0B U KETOHOB, 00IIas
dopmyna, uzomepuss U HOMEHKIaTypa. DHU3MYECKHEe CBOWCTBA albICTUIOB H
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJCTHIOB U KETOHOB: PEAKIIUU NPUCOCIUHEHUSI.
OxuciieHue albJeru/ioB, KadyeCTBEHHbIC peakiuu Ha aiapieruiabl. CrnocoObl
MOJTYYEHHUS U IPUMEHEHHE AJIbJIETU/IOB U KETOHOB.

OIHOOCHOBHBIE TIPEEIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOSHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30Mepus 1 HOMeHKIIaTypa. PU3nUecKre CBOMCTBA
OJIHOOCHOBHBIX TMpPEACNbHBIX KapOOHOBBIX KHUCIOT. BoIOpojHbie CBA3M MEXIY
MOJIEKYJIaMU KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi >TepUPUKALNU, PEAKIUU C YYaCTHEM YTIEBOAOPOJHOIO paJvKala.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJIHBIX
KapOOHOBBIX KHCIIOT — CJIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIIOT.
OcoOEHHOCTH CBOMCTB HEMpPENEIbHBIX UM apOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX KUCIOT. [IpencraBureny BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTUHOBAs, OJEUHOBAs, JUHOJEBAS,
uHoNeH08as KucnoTbl. CocoObl MOTYyYEHUs U TPUMEHEHNE KapOOHOBBIX KUCIOT.

Crnoxuble 3¢upsl. ['oMmonorudeckuit psin, oOmas dopmyna, HU30MEpHUs U
HOMEHKJNaTypa. PU3NYECKUEe W XMUMHUYECKHE CBOWMCTBA: TUAPOIU3 B KHUCIOW U
HIETIOYHOM Cpee.

Kupsi. Ctpoenue, pu3nuecKkue U XMMUYECKUE CBOMCTBA KUPOB: TUAPOIU3 B
KHUCIJION U 1enoYHor cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPHKAIIMX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/Ie.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOFOIIIEE JCHCTBHE.

O6m1as xapakTepucTuka yriaeBojoB. Kinaccudukanus yrieBoaos (MOHO-, AU-
U nonucaxapuiabl). MoHOcaxapuIbl: TIIIOKO3a, (PPYyKTO3a, TajlaKkTo3a, pubo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA W HaxOXXJIACHHE B Ipupoje. DoToCHHTES.
XUMHUUYECKHE CBOWCTBA IJIFOKO3bI: PEAKIIMU C YYaCTUEM CIUPTOBBIX U AJIbJIECTUIHON
IpyMI, CIOUPTOBOE U MOJOYHOKHCIOE OpokeHue. [IpumeHeHue TItOKO3bI, €€
3HAQYECHUE B KU3HEAECATEIBHOCTH Opranu3Ma. /[ucaxapuael: caxaposa, MalbTO3a U
JakTo3a. BoccTaHaBnMBaOIME U HEBOCCTAHABIIMBAIOIINME AUcaxapuasl. [ uaponus
nucaxapunoB. Haxoxaenue B mpupone u npumeHnenue. [loaucaxapuabl: Kpaxmail,
INIMKOTeH W 1enono3a. CTpoeHne MakpoOMOJIEKYJl Kpaxmania, TJIMKOTeHa U
LEJUTI003bl.  PU3MYECKHE CBOMCTBA Kpaxmana M UEJUIIOI03bl. XUMHYECKUE
CBOMCTBa Kpaxmana: THApPOJIN3, KayeCTBEHHAas pEeaklus C HOAOM. XHUMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bL: TUAPOJIU3, ModydyeHue 3(upoB uemnonossl. [lonstue 06
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, all€TATHBIN MIENK).



DKCNEepUMEHTAIbHBIE METOJbl W3YYEHHUsS BEIIEeCTB U HUX MPEBpaIICHUI:
PacTBOPUMOCTD PA3JIMYHBIX CIIUPTOB B BOJIE, B3AMMOJICHCTBHUE 3TAHOJA C HATPUEM,
OKHUCJICHHE 3TUJIOBOTO CIHMPTA B aNbJETU] HA PACKAJIEHHON MEIHOW IPOBOJIOKE,
OKHCIIEHHUE ASTHJIOBOTO CHHpPTa JUXPOMATOM Kajus (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), KAaueCTBEHHBIC pEAKIUU Ha albJerujbl (C THAPOKCHIOM
nuammuHcepeopa(l) u runpoxcuaom meau(ll)), peakius riautiepruHa ¢ THAPOKCUIOM
meau(ll), xumuueckne CBOMCTBA pacTBOpa YKCYCHOW KHUCIIOTHI, B3aUMOJECHCTBUE
pacTBopa roko3sl ¢ Tuapokcuaom meau(ll), B3anmonaeiicTBue kpaxmania ¢ HOAO0M,
pelieHrne OJKCHEPUMEHTANIbHBIX 3a7ady 1o TemMaM «Couptel U (DEeHONbI,
«Kap6onoBsie kuciaoThl. CI0KHBIE dPUPBD).

A3oTcoep:xaniue OpraHuniecKkue coeJuHeHms.

AMMHBI — OpraHMYecKue Mpou3BOJHbIe aMmMuaka. Kiaccudukanus aMuHOB:
amnpaTHIECKUe ¥ apOMATHYCCKHE; IIEPBUYHBIC, BTOPUYHBIE W TPETHYHEIE.
Crtpoenue monekyin, obmas ¢opMmyna, U30MEpHsi, HOMEHKIATypa U (PU3NUYECKHUE
cBOMCTBa. XMMHUYECKOE CBOMCTBA anu(paTUYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
AIKUINPOBAHUE, B3aUMOJICHCTBUE IMEPBUYHBIX AMHHOB C a30THUCTOM KHCJIOTOH.
Conu alKJIaMMOHHS.

AHWINH — IPEICTaBUTEIh aMUHOB apOMaTHUECKOTO psia. CTpOCHHE aHUITHHA.
B3anmHoe BiusHHME Tpynm aToMOB B MoJiekyne aHunuHa. OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHWiIWHA. KauecTBeHHbIEe peakiuu Ha aHuiuH. CrocoObl
MOJIYYCHUS] M TNpUMEHEHHE anudaruyeckux aMuHOB. [lonydyeHue aHWIMHA U3
HUTPOOEH301a.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHCIIOT:  TAHUIHMH, alaHuH. @Ou3uveckue CBOWCTBA  aMHHOKHCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCIOT KaKk aM(OTEpHBIX  OPraHHUYECKHX
COCMHEHUM, peakuus MOJIMKOHACHCAllUKU, oOpa3oBaHUE MENTUIHOW CBS3M.
buonornueckoe 3HaueHre aMUHOKUCIOT. CHHTE3 U THIPOIN3 TIEHTH/IOB.

benku kak mpupogHbie TONMMEphl. llepBudHAs, BTOpHYHAS M TPETHUIHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBAa OEJKOB: THUIPOJIU3, JCHATypaIus,
KaueCTBEHHbBIC PEAKIIMU HA OCIIKH.

OKCHEepUMEHTAIbHBIE METOAbl HM3YYCHMsI BEIIECTB M WX MPEBPAIICHUIA:
pacTBOpeHHE OENKOB B BOJE, JAeHATypamusi OEIKOB NMPH HATPEBaHHUH, I[BETHBIC
peakuuu Ha O€NKW, peHIeHHe OKCIePUMEHTANBHBIX 3aJad [0 TeMaM
«A30TcojieprKaIre opraHudecKrue coeTuHeHus» U «Pacmo3HaBaHne OpraHUuYeCKUX
COCITUHEHUI.

BbicoKkoMoIeKyISIpHBIE COeTUHEHUS.

OCHOBHBIE TOHSATUS XUMUW BBICOKOMOJICKYJISIPHBIX COEIMHEHHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJIMMEPHU3AIUH, CPEAHSS MOJEKYJIApHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COCOUHECHHN —
MOJIMMEPHU3ALMS Y TTOJIMKOHAEHCALIHS.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIIEH, MOJUIPOIIUIIEH,
NOJUBUHWIXJIOPHUA, TOJUCTUPON, MOJMMETUIMETAKpUiaT, MOJuKapOOHAaTHI,
noJimdTUICHTEpePTaiar). Y Trin3aus 1 nepepadoTKa miacTuKa.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKH
(6yTamreHOBBIN, XJIOPOIPEHOBLIN, U30NPEHOBHIN) U CUIIMKOHBI. Pe3unHa.

BonokHa: HaTypanbHbIe (XJIONOK, IEPCTh, MIENK), HCKYCCTBEHHbIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsr CHEUaTbHOTO Ha3HAYEHHUS (Tepron, KeBJIap,
AIIEKTPOIPOBOIAIIME TTOJIMMEPHI, OMopa3iaraeMble OJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB M HMX NPEBPALICHUN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB, pEIICHHE OHKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacrno3HaBanue
MJIACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

Haxoxnenue MoJekyIsipHOH (OpMyJibl OPraHUYECKOTO0 COEIMHEHHS TI0
MacCCOBBIM JIOJISIM DJIEMEHTOB, BXO/SIIUX B €r0 COCTaB, HAXOKIEHUE MOJIEKYJISIPHON
(bopMyJIbl OPraHUYECKOr0 COSAMHEHUS M0 Macce (00BEMY) TPOTYKTOB CrOPaHMUS, IO
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMHU W/WUIM UCXOIHBIX
BEII[ECTB, YCTAHOBJICHUE CTPYKTYpHOH (POPMYJIbI OPraHMYECKOro BEIEeCTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB IMOJIYYEHUs, ONPEACIICHUE T0JH
BBIX0/Ia IPOJYKTA PEAKIUU OT TEOPETHUECKH BO3MOYKHOTO.

MexnpenMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBSA3EH MPU U3YYEHUU OPTaHUYECKOW XUMHUH B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TOHSITUH, TNPUHATHIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOT0 IIUKJIA.

OO01mue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccudukaius, HAOIIOICHHE, H3MEpPEHUE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHME.

®uzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HPHEPreTUYECKUl ypOBEHb, BEIIECTBO, TeEJNO, OOBEM, arperaTHoe COCTOSTHUE
BEIECTBA, (PU3WYECKUE BEJIUYUHBI, C€IUHUIIBI WU3MEPEHUS, CKOPOCTh, DHEPIus,
Macca.

buonorusi: kierka, opraHu3M, JKOcHUCTeMa, Ouocdepa, Metaboau3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIA U TeTepOTPO(HBIA TUIl MUTAHUA, OpOKEHUE,
dboTocuHTE3, JAbIXaHUE, OCEJKH, YTIJAEBOJbI, KUPbI, HYKJICHMHOBBIE KHCIOTHI,
(bepMeHTHI.



Feorpa(bym: ITOJIE3HBIC NCKOITA€CMBbIC, TOIIIIMBO.
TexHonorusi: IMMIICBLIC TIPOAYKTBI, OCHOBLI PpallMOHAJBHOI'O IIWUTAHUA,
MOOIIUEC CPCACTBA, MAaTCPUAJIBI U3 NCKYCCTBCHHBIX 1 CHHTCTHYCCKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTOMHBIX siiep. XUMUYECKU 35eMeHT. M3oTomnbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kinaccudukamus XuMHIeCKUX 3JIEMEHTOB (S-, -,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM — OpPOMTAISIM.
DNeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NIEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(UTYypaluyd HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepunonnueckuit 3akoH U Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CB43b NMEPUOIAYECKOrO 3aKOHA U [lepronUecKOr CHUCTEMBI
XAMHYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUA  aTOMOB.
3aKOHOMEPHOCTH W3MEHEHHMS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX U CJIIOKHBIX BEIIECTB IO TPYIIIAM U IepruogaM. 3HaYE€HHE NEPUOIUUECKOTO
3akoHa [[.1. Menneneena.

XuMHUYECKasi CBs3b. BHIBI XMMHWYECKON CBS3U: KOBAJECHTHAs, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. 110JIsIpHOCTD, HAIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJICHTHOM cCBA3U. KpartHeie cBaA3u. BoxopoaHnas CBs3b.
MexmoneKysapHbIe B3aUMOCUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOMU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeAMHEHUsIX. COCTaB KOMILIEKCHOTO HOHA:
KOMILIEKCOOOpa3oBaTeab, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[loHATHE O KOOPAMHALMOHHON XUMUHU.

BemectBa  MONEKYJApHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS.  THIBI
KPUCTALTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. VictuHubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PaCTBOPOB:
MaccoBasi J0JIsl BEIIECTBA B PACTBOPE, MOJISIpHAS KOHIIEHTpanus. HaceleHusie u
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanusa 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBHUATIbHBIC
HAa3BaHMS OTIEJBbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XuMHUuecKuX peakiuid B HEOPraHWYECKOH U OpraHu4eCcKOu
XUMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB; 3aKOH COXPAHEHUSI U MPEBpaICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3ju4HbIX (PaKTOPOB.
['oMOreHHbIE U reTeporeHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpPATHMBIEC PEAKITNU. XUMHUUYECKoe paBHOBecue. KoHcTanTa
XAMHUYECKOTO paBHOBeCUsA. DakTOpbI, BIMSAIONIME HAa IOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIICHTPAI[MU BEILECTB, YYaCTBYIOIINX B
peakuuu. [puauun Jle [larense.

DnekTpoautuueckas gucconuanus. CuibHble M CJIa0ble 3JIEKTPOJIUTHI.
Crenenp aucconmanu. Cpena BOIHBIX PAaCTBOPOB: KHCIIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKHUCIUTENBPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Okucnurenb W BOCCTAHOBHUTENb. [Ipolecchl OKHUCIEHUS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENW. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3Y4YEHHs] BEIIECTB M HX MPEBPAIICHUMN:
pa3loKEHUE TNEPOKCUAA BOJOPOJAa B TMPUCYTCTBUU KATAIU3ATOPA, MOIECIU
KPUCTAUTNYECKUX PEIIETOK, TPOBEJICHNUE PEAKIIUM MOHHOTO 0OMEHa, oNpe/eiieHre
Cpeabl PacTBOPOB C MOMOIIBI0 MHIAWKATOPOB, HM3YUYEHUE BIMSHUA PA3JIMYHBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW PpEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemeTawioB B [leproandyeckoi cucteMe XuMHYECKUX SJIEMEHTOB
J.. MenneneeBa 1 0COOCHHOCTH CTPOCHHS MX aTOMOB. DU3MUYECKHE CBOMCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yrieponaa).

Bonopon. Ilonydyenue, ¢gusnueckue M XMMHYECKUE CBOMCTBA: PEaKIUU C
METaJJIAMU ¥ HEMETAJUIAaMH, BOCCTAHOBUTEIIbHBIE CBOMCTBA. [ napuasl. TormBHbIE
DJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHus, (QU3UYECKUE U
XMMHWYECKUE CBOMCTBA. [ 'asloreHOBOAOPOAbI. BaxkHeuIe KUCIOPOACOACPKAIINE
COCIMHEHUs rajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOJTYyUYCHUS
rajgoreHoB. [[puymeHeHune rajoreHoB U UX COCIMHEHUI.



Kucnopon, o3oH. JlabopaTopHble U NPOMBILIUIEHHBIE CIIOCOOBI MOMYyYEHHUS
kuciopona. Ou3znyeckue U XMMHUYECKUE CBOMCTBA M NMPHUMEHEHHE KHUCIopoAa U
030Ha. OKCUBI U IEPOKCHUJIBI.

Cepa. Haxoxpaenume B TpHUpPOAC, CIOCOOBI TONYYCHHS, (PU3HUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepbl(VI). Cepuucras u cepHas KUCIOTHI U UX coJid. OCOOEHHOCTH CBOMCTB CEPHOM
KUCIOTHI. [IpuMeneHune cepol U €€ COeJMHEHU .

Azor. Haxoxaenume B mpupoge, CHocoObl MOMy4YeHHUs, (QU3UYecKHe u
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTta
U €r0 COeTMHEHHUM. A30THbBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupoje, crnocoObl MOIy4yeHUs, (U3UYECKUEe U
xumuueckue cBoiictBa. Dochuasl u pochun. Oxcunsl docdopa, dochopHas
kuciora u e€ conu. Ilpumenenue ¢ocdopa u ero coenunenuii. docdopHbie
yno0peHus.

VYrinepon, HaxoXAeHHWE B NpUpoAE. AJIOTPONHBIE  MOAU(DUKAIH.
duznyeckrue W XUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaom. Okcup yriepona(ll), oxcun yrnepona(lV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKHU. IIprMeHeHne npocThIX BElIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxnenue B mpupone, crnocoObl MOJyYeHHs, (PU3NYECKHE H
xumuyeckue cporictBa. Oxcun kpemHusi(1V), KpemHHEBasi KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NoJIy4eHue, BUIBI CTEKIIA.

[Tonoxenne MetaiuioB B IleprnondecKkoi cCUCTEME XMMUUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS OJJICKTPOHHBIX O00JI0YeK aTroMoB MeTauioB. OOrmue
¢u3nueckue cBorcTBa MeTamwioB. lIpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DNEKTPOXUMHUUYECKUN  PsAJl  HampsokeHuid  MerawioB.  OOmme  crocoOsbl

MOJIy4YECHUS METaJIOB: TUAPOMETAITYPIHUS, IMUPOMETAILTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

Ob6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoit cucTeMsl
XUMHUYECKUX JIEMEeHTOB. HaTpuii u kanuii: momydeHue, Gu3ndeckue 1 XUMUIECKUE
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

O6mas xapakrepuctuka metaioB |lIA-rpynmer Ileproguyeckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMHUUYECKUE CBOMCTBA, IMPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUHU.
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.



ATIOMHUHMI: TToTyYeHue, pu3ndeckue 1 XMMUYEeCKUe CBOMCTBA, TPUMEHEHUE
MPOCTOTO BeIlleCTBAa M €ro coeAuHeHuid. AmdorepHbie CBOWCTBAa OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.

OOmasi xapakTepucThka MeTawioB moOouHbix mnoarpynn  (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3n4ecKrue U XUMUYECKHE CBOMCTBA XpOMa M €ro coequHeHnil. OKCHabl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartsl, UX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHre u NpuMeHeHne XpoMma.

Ou3nyeckne W XUMHYECKHE CBOMCTBA MapraHla M €ro COCIWHECHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBRA.

@u3nuecKnue U XUMUYECKHE CBOWMCTBA JK€Jie3a U €ro coequHeHuil. OKCupl,
rugapokcunl u conu xene3a(ll) u xenesza(lll). IlonmydeHue u npumeHeHue xemnesa u
€ro CIUIaBOB.

du3nuecKue U XUMUYECKHE CBOMCTBA Meau U €€ coeauHeHui. [lonyuenue u
IIPUMEHEHUE MEAU U €€ COCTMHEHUIA.

[Muuk: momydyeHue, (U3MYECKHE U XHUMUYECKHE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTauibl M CIUIaBb», B3aUMOJCICTBUE
HIEJIOYHBIX U IIEJTOYHO3EMENIbHBIX METAJIOB C BOJIOM (BO3MOKHO MCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), B3aUMOJICHCTBUE LIMHKA MU Kejie3a C pacTBOPAMH KHCIOT U
1IeI04Yeld, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHbl METaJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, pelIeHne 3KCIEePUMEHTANBHBIX 33/1a4y M0 TeMaM
«T"anorensl», «Cepa u €€ coequHeHUs», «A30T U (pochop U UX COECTUHEHUD,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX MOATPYIIID).

XuMHUS U KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYUBOTO pa3BUTHUs yeioBedecTBa. [lonsTue
O HaYYHBIX METO/IaX MO3HAHUS U METO0JIOTUU HAy4YHOTro uccieaoBanus. Hayunbie
MPUHIUIBI OPTaHU3ANKH XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJYYEHHs] BaKHEUIIMX BEIIECTB (Ha MpUMeEpe MPOM3BOJACTBA aMMHAaKa, CEPHOMU
KHUCIIOTBI, M€TaHoJa). [I[poMBIIIIEHHBIE CTIOCOOBI MOTYyYEHUS METAIIJIOB U CIIJIaBOB.
XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpeabl ¥ ero nociencTsus. Poibs xumun B
o0ecTieueHUN YHEPTeTUIECKON OE30ITaCHOCTH.

XumMusg H©  300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrBa. [IpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIHBI.



XUMHMSI MUK OCHOBHbIE KOMITOHEHTHI, MUIIEBbIe J00aBKU. Poib Xxumuu B
oOecIieyeHUH ITUIIEBOI OE€30IaCHOCTH.

Kocmetnueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [IpaBuna
0€3011acCHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B TIOBCETHEBHOM JKU3HHU.

XuMusl B CTPOUTEILCTBE: BXKHEHIITUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMHS B CEIbCKOM X03siiicTBe. OpraHndeckrie U MUHEpaJIbHbIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepamuKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

PacuérHble 3anaumn.

PacuéTel: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MacCe WM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONpEACIEHHOM MAacCOBOM JOJiel
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM M MOJIIPHON KOHLIEHTPALIMK BEIIECTBA B
pacTBope, JOJIM BbIXOAA MPOIYKTA PEAKIUU OT TEOPETHUECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NOpU  HW3YyYEeHUHM oOmed u
HEOPraHUYEeCKOM XMMHH B 11 Kilacce oCyIeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK U MOHATHH, MPUHATHIX B OTICIBHBIX
peaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO01nue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KJaccu(UKaIus, MePUOJIUYHOCTb, HAOIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJNb, MOJICTMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSTHHME BEIIECTBA, WJICANIbHBIA ra3, (PU3NYECKUE
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, Metadboanu3M, Makpo- U
MUKPOAJIEMEHTBI, OCJKHU, dKUPbI, YTIEBOIbI, HYKICUHOBBIE KHUCIIOTBI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TOTOK YHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJE3HBIC UCKOIMAeMbIe, TOTUIURO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsT MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
npenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB, AJICKTPOHHAs
MPOMBIILUICHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA YI'JIVBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OGPA30OBAHIMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBUM C CHUCTEMHO-ACSITEILHOCTHBIM IOJXO0JIOM B CTPYKTYpE
JMYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIOUIME COCTaBISIONINE: OCO3HAHHE
OOYYarOIIMMUCS POCCHUHCKON T'PaXTAaHCKOW WACHTHYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH U CaMOOTIPE/ICTICHUI0; HAJIMYKE MOTHUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMUXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHYECKON KYJIbTYPhI; CHOCOOHOCTh CTABUTH IIEJIH U CTPOUTH
YKW3HEHHBIE TIJIaHBI.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MpeAMEeTa «XHUMHS» OTPAKAIOT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIBLHON M TMPAKTHYECKOW JEATEIbHOCTH
OoOy4JaronIMxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON e TEIHLHOCTH.

JInyHOCTHBIE pE3ynbTaThl OCBOEHUSA MpeAMeTa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITA [O3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOyyarommxcsi B MpoIecce pean3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHUCJIE B YaCTH:

1) rpamaaHCKOro BOCIMTAHMS

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBaKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM IESITEIbHOCTH MPHU CO3/ITAHUN YISOHBIX
MIPOEKTOB, PEIICHUU YYCOHBIX U TO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMUYECKUX
AKCTIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3JIUYHBIX BUJIOB YU€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HaydyHOMY HacCJeIulo
OTE€YECTBCHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
NPUJIOKEHUS XHWMHH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKH €CTh pPE3yJbTaT
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSTHHOTO TPYy/a YYEHBIX U MPAKTHUKOB,;



MHTEpeca U MO3HABATEeJIbHBIX MOTHUBOB B TIOJYYEHHUH U MTOCIIEIYIOLIEM aHAIN3e
uH(OpPMAIUH O MEePEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMUYECKUMH SBIICHUSMH,
U MIPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE M TMOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEACTBUN
MOCTYTKOB;

4) popMupoOBaHUSA KYJIbTYPbI 310POBbS:

NOHUMAaHUsl LEHHOCTEH 3I0poBOro U Oe3omacHoro obpasza >KHU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3MUYECKOMY U
MICUXUYECKOMY 3710POBbIO;

COOJIIOJIeHUsT TIpaBWJI O€30MacHOr0 OOpalleHusi ¢ BelleCTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOI AEATEIbHOCTH;

MOHUMAHUSl [EHHOCTH TPAaBWJI HMHIUBUAYAJIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI MOCJIEICTBUI W HENPUATHUS BPEAHBIX MPUBBIUEK (YyMOTpeOaeHus
aJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Yy4eOHO-HCCIEI0BaTEIbCKOM
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM HW  APYrUX BHJAX
JeATEIIbHOCTH;

YCTAHOBKM Ha AaKTMBHOE Yy4YacTHE B PEUICHUH MPAKTHUYECKUX 3a/ad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUYEeCKOMY U3Yy4YEeHHUI0 Mpodeccuil pa3iuyHOTrO poja, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUUN TI0 XUMHUH;

YBaXXEHHUS K TPYAY, JIOJAM TPpyJa U pe3yibTaTaM TPYAOBOU IESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBUIYAJIbHONW TPacKTOPHUH
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliud COOCTBEHHBIX JKU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS:

HKOJIOTHYECKH I€JIECOO00PA3HOTO OTHOIICHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHMMAHMS TJIOOAJTBLHOIO XapaKTepa SKOJIOTHYECKHX MPOOJIeM, BIUSHUS
HKOHOMMYECKHX MPOLIECCOB HA COCTOSIHUE TTPUPOTHON U COIMATILHOM Cpe/Ibl;



OCO3HaHUS HEOOXOJMMOCTH HCIOJb30BAaHUS JIOCTWIKEHUH XUMHUM Ui
pelIeHus BOIPOCOB PALMOHAIBHOTO IIPUPOAOIIOIb30BAHNS;

AKTUBHOTO HENPUATHSA JEHWCTBHUM, NPHUHOCAIIMX Bpel OKPYKaIOIIEH
IPUPOJTHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HAJIM4Ms PA3BUTOIO KOJIOIMYECKOTO MBIIUICHHMS], YKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEATEIBbHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TIPOTHUBOCTOSITH HJCOJIOTUHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
1 OOLIIECTBEHHON NPAKTUKH;

NOHUMAaHUsl CIHEUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poiid B
(GOpMHUPOBAHNUN PALMOHAJIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJOCTHOTO
IpeJCTaBICHNUs 00 OKpY)KarolleM MHpE Kak O €IMHCTBE MPUPOIbl U YEIOBEKa, B
NO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM M pELIEHUU MpodJieM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH Ui  COBPEMEHHOH
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABICHHOCTH W BaKHOM POJIM B CO3JaHUU
HOBOW 0a3pl MaTepualbHOM KyJIbTYypbl, B pELIEHUU TIJIOOATBHBIX MpoOsIeM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUYECKOM, MUIIEBON U
HKOJIOTUYECKON 0€30MacHOCTH, B PA3BUTUHM MEAMIIMHBI, O0OECIEUYEHUH YCIOBHUI
YCHEIIHOTO TPYJa U SKOJOTUYECKH KOM(POPTHOM KUZHH KAKIOTO YeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTH: ITIOHUMAaHUS CYIIHOCTH METOJOB
MO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
MOJIy4aeMble€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOIIET0 MHUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3AKIIOYEHHS Ha
OCHOBE Hay4HbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIYUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CHIOCOOHOCTH CaMOCTOSATEIbHO HCIIOJIb30BATh XUMHUYECKHE 3HAHUS s
pelieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHMIO, UCCIEN0BATEIBCKOMN €SI TENbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HEMPEPHIBHOMY OOpa30BaHUIO U
caMO00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSAM TpyJAa B paziu4HbIX chepax npodeccruoHaIbHOM
NEeSATETbHOCTH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3yabTaTbl OCBOCHMS MPOIPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HAYUMBbIE  JUIS dbopMupoBaHUs MUPOBO33PEHUS oOyyJarouuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAOLIUE
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeUu(PUKy METOJOB TMO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPIHs, SIBICHUE,
npoliecc, CUCTeMa, Hay4YHbld (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusl, Uccle0BaHue, HAOIIOIEHUE, U3MEPEHUE, DKCIIEPUMEHT U JIpyTHUe);

YHUBEpCaJbHbIE Y4eOHbIE NEWCTBHS (IO3HABAaTEIbHbIE, KOMMYHHKATHUBHBIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmupoBaHue (GyHKIIMOHATBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommuxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHBIE Y4COHBIC
JICVCTBHS B MIO3HABATEIBHON U COLMAIBHOMN MTPAKTHUKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHMKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIe HeiiCTBHS

1) 6a3oBbIe JIOrHYeCKHUE TeHCTBUA:

CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

ONpeAesiTh LEIU JEITEIbHOCTH, 3ajJaBas IapaMmMeTpbl W KPUTEPUH HX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl ACATECIILHOCTU C MOCTABJICHHBIMU LICJISIMU;

WCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTUUECKOTO MBbIIIJICHUS:
BBIJICTISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTAHABIMBATH HUX B3aUMOCBS3b,
HCIIOJI30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTISIbHBIX (PAaKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KiIacCU(PUKAIIMU BEIICCTB H
XAMHUYECKUX PEAKIUN;

yCTaHABJIMBATh MPUYUHHO-CJIICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHIAYKTUBHbBIC, JI€IYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOBI U 3aKJIFOUCHUS,

MIPUMEHSITH B MPOIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUH CUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, IPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XUMHUCCKUI



3HaK (CMMBOJI) DJIEMEHTA, XUMHU4YECKast popMyJia, ypaBHEHHE XUMUUECKON peakluu
— IPU PEIICHUU y4yeOHBIX MO3HABATEJBHBIX M NPAKTUYECKHUX 3a]ad, MPUMEHSIThH
HA3BAHHBIE MOJIEJIbHBIE MPEACTABICHUS JJIs BBIBICHUS XapaKTEPHBIX MTPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O MO3HAHMS BEUIECTB U XUMHUYECKHUX
peakuuit;

dbopMyIUpOBaTh LEIH U 3a/1a4l UCCIEA0BaHMUS, UCTIONb30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHMUS U OCHOBBI JUIsI (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXJICHUM;

BJA/J€Th HABBIKAMHM CAMOCTOSITEJIPHOTO IUIAHUPOBAaHUS U IPOBEACHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJA0M
Ipolecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (popMyInpoBaTh
0000LIEHNS U BBIBOABI OTHOCUTENIBLHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIEI0BaHUS,
COCTaBJISITh OOOCHOBAHHBINM OTUET O MPOEIaHHON padoTe;

npuoOpeTaTh OIBIT YYEHWYECKOM HCCIIEeNOBAaTENbCKOW U MPOEKTHOU
NEeATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHUECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHbBIX METOJIOB
NIO3HAHUS.

3) padora ¢ ungopmanmeit:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJisipHasl JUTEpaTypa XUMHUYECKOTO COAEp’KaHUsA, CIPABOYHBIE MOCOOUS,
pecypcbl HTEepHeTa), aHaIu3upoBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (opM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTH U
HEIIPOTUBOPEYNBOCTB;

(GbOopMyIMpPOBaTh 3alpPOChl U TPUMEHSATH PA3IHMYHBIE METOJbI MPU MOUCKE H
orObope wuHpOpMaLMK, HEOOXOAMMOM [JIsl BBINOJHEHHS Y4eOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3INYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpeCTaBIICHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUYECTBE CPEACTBA MTPHU pabOTe C XUMUUYECKON
uHbopMaluen: MPUMEHITh MEXIpPEAMETHbIE ((PU3NYECKHEe W MaTeMaTHYEeCKHE)
3HAKU U CUMBOJIbI, OpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BATh 3HAKOBO-CUMBOJINYCCKHUC CPCACTBA HAI'TIATHOCTH.



KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:

3aJ1aBaTh BOMPOCHI IO CYIIIECTBY 00CYkKIaeMOM TEMbI B XO/I€ TUAJIOTA W/WJIH
JMCKYCCHUH, BBICKA3bIBaTh UIeU, (DOPMYIUPOBATH CBOU MPEJIOKEHUS
OTHOCHUTEJIBHO BBITTOJIHEHUS MPE/TI0KEHHOM 3a1a4H;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIHHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO HJIM COBMECTHO CO CBEPCTHHKAMH TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, TIPAKTHUECKONH pabOThI MO MCCIICTOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMyITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCIACAOBAHMM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eHCTBHS:

CaMOCTOATENILHO IUJIAHUPOBATh W OCYIIECTBISATH CBOIO IMO3HABATEIBHYIO
NeSATEIbHOCTD, Ompenessis e€ Lead W 3aJadyd, KOHTPOJIMPOBaTH U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpejlaraéMblii aJIrOpUTM JAEUCTBUI MpHU
BBITIOJTHEHUU YYEOHBIX U HCCIIEIOBATEIIbCKUX 3ajady, BbIOMpaTh HauboJsiee
b dEeKTUBHBIN CMOCO0 MX pemieHus ¢ y4ETOM TOJYyYEeHHUs HOBBIX 3HAHUM O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIICCTBJIATh CAMOKOHTPOJIb JCSATEIHPHOCTH Ha OCHOBE CaMoOaHaW3a H
CaMOOIICHKH.

MHNPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUS MTPOTPAMMBI 110 XUMHUH Ha yriayOJEHHOM
YPOBHE Ha YPOBHE CPEIHET0 00111ero 00pa3oBaHUs BKIIOYAOT CIICIM(PUISCKUE IS
y4eOHOTO mpeaMeTa « XMMHUS» HayYHbIC 3HAHWSI, YMEHHS U CIIOCOOBI JICUCTBHI 110
OCBOCHHIO, MHTEPIIPETAIIMN U TIPEOOPA30BAHUIO 3HAHWMA, BUJIBI IEATCILHOCTH ITI0
MOJIYYCHUIO HOBOTO 3HAHWA W TPUMEHEHHUIO 3HAHWW B PA3IMYHBIX YYEOHBIX
CUTYaIlMsIX, a TAK)KE B PeabHBIX KU3HCHHBIX CUTYyAITUsIX, CBI3aHHBIX C XuMue. B
mporpaMme IO XHMHHM TIPEIMETHBIE PE3yJIbTaThl MPEACTABICHBI 110 TOJaM
U3YUYCHHUSI.

10 KVIACC



[IpeameTHble pe3ynbTaTbl OCBOEHHS Kypca «OpraHudeckass XuUMUD)
OTpaXkaror:

c(hOpPMHPOBAHHOCTh TPEACTABICHUI: O MECT€ M 3HAUYEHHHM OpPraHUYeCKOM
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ pOoJii B 00ECIEYEHUU YCTONYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM AKOJOTHUYECKOM, IHEPTETUUECKON U
MUIIEBON 0€30MacHOCTH, B Pa3BUTUU MEAUIMHBI, CO3[JaHUM HOBBIX MaTEPHUAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B obecrieueHnn palMOHAIBHOTO
MIPUPOOIIOIL30BaHNs, B (OPMHUPOBAHWN MHUPOBO33PEHUS W OOIIECH KYJIbTYphI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3I0POBBIO
Y IIPUPOJIHOM CpENE;

BJIAJCHUE  CUCTEMOM  XUMUYECKUX  3HAaHMUH, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIOIINE TTOHATUS — XUMUYECKUHN JIEMEHT, aTOM, SIAPO U DIEKTPOHHAsS
oboyouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKJIEHHOC
COCTOSIHUSI aToMa, TUOpuau3alsi AaTOMHBIX oOpOuTalield, HWOH, MOJEKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTENIEHb OKUCIIECHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKEIET, GyHKIIMOHATbHAS
rpynmna, pajgukai, CTpyKTypHble (opmynsl (pa3BEpHYThIC, COKpallIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHass M MPOCTPAHCTBEHHas (reoMeTpuuecKas,
ONTUYECKAasl), H30MEpPbl, TOMOJIOTUYECKUN psJ, TOMOJIOTH, YTJIEBOJIOPOJIbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUs, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTpPOEHUS OPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAHEHUS
U TpEeBpalleHUus OHHEPruu TMPU XUMHUYECKUX pEeaKIusix), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MUPOBO33PEHUECKUE 3HAHHUS, JIKAIINE B OCHOBE
MOHMMAHUS IPUYUHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUI; PEJICTABICHUS O
MEXaHM3MaxX XHUMHUYECKUX peakiui, TEePMOJUHAMHYECKUX U KUHETHYECKUX
3aKOHOMEPHOCTSIX X MTPOTEKAHMUsI, O B3AUMHOM BIIUSIHUM aTOMOB U TPYIII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHbIN 3dexTi, opueHtantsl | u |l pona);
(bakToJIOTHYECKHUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U 0OE30MacHOM
WCIIOJIb30BAHUU BAKHEWIIIMX OPraHUYECKUX BEHIECTB B OBITY M IPAKTUYECKOMN
JIEeATEeIIbHOCTH YEJIOBEKA, OOIIMX HAYUHBIX MPUHIIMIAX XUMHAYECKOTO MPOU3BOACTBA
(Ha mpuMepe POU3BOJICTBA METAHOJIA, TEpepadOTKU HEDTH);

chOpPMHPOBAHHOCTh yYMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHaBJIMBATh WX B3aUMOCBS3b, UCMOJIb30BATh COOTBETCTBYIOUIUE MOHATUS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:



UCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIi COCTABJICHUS MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPALIEHHBIX U CKEIETHBIX) (POPMYIT OPraHUUYECKUX
BEIIECTB;

COCTaBJISAITh YPaBHEHHSI XUMHUYECKUX PEAKIM U PACKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUMHA  IOCPEICTBOM  COCTaBJIECHUS
AJIIEKTPOHHOTO OajlaHca JTUX peaKlMi, peakluuii HOHHOTO oOOMeHa MyTEM
COCTABJICHMSI X MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPaBHEHUI;

W3rOTaBJIMBATh MOJIEIM MOJIEKYJ OPTaHUYECKUX BEUIECTB JJIS WIUTFOCTPALIUH
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUN: yCTAaHABIMBATH MPUHAIC)KHOCTh M3yUCHHBIX
OpraHMYEeCKUX BEHIECTB MO0 HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBOAWTh TpUBHAIBHBIC HA3BAaHUS I OTICIBHBIX
IIPEICTaBUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTWICH, TOJIYOJ, TJIMLEPHUH,
ATWICHIJIMKONb, (eHos, (QopMaibIerull, aneTajblerujl, aleToH, MypaBbHUHAas
KHCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAsA, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIOTHI,
TJIMIWH, ajJaHuH, MallbTo3a, (PPyKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENCTATh BUJ XHMHUYECKOH CBSI3M B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HMOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
opranuueckux BemiectB A. M. bytiiepoBa 1y 0OBbSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHUE, (PU3HUECKHE
U XUMHYECKHME CBOMCTBA THUNUYHBIX MPEICTABUTENEH PAa3IUYHBIX KJIACCOB
OpraHMYECKUX BEIIECTB: AJTKAHOB, IIMKJIOAIKAHOB, AJIKEHOB, AJIKaIUEHOB, aJTKUHOB,
apoMaTUYECKUX YTJIEBOJOPOJOB, CIUPTOB, aJIbJIETHUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTBIX U CIOXHBIX 3(PUPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHUCIIOT, O€NTKOB, yIrJIeBoJOoB  (MOHO-, JHU- ©  TOJIUCAXapHJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXKAY HUMH  ypPaBHEHHSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEaKIHMl C WCHOJIB30BAHUEM CTPYKTYPHBIX
hopmy;

c(hOpMHPOBAHHOCTh, YMEHHS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CTIOCOOHOCTH OPTaHUYECKUX COCTUHEHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBS3M (G- U T-CBSI3M), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;



c(hOpMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOAHOTO
CBIpbsi (He(PTh, MPUPOAHBIN T'a3, YTOJIb), CIIOCOOBI €ro NepepadboTKH U MPAKTHIECKOE
MPUMEHEHUE POYKTOB MEPepadOTKu;

c(hOpPMHUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWH O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUSI — HAOJIOJCHUH, U3MEPEHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTH ATH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHUSI IPUMEHSITH OCHOBHBIE ONIEpPAIlii MBICIIUTEIBHOM
JIEATEIbHOCTH — aHaJIu3 U CUHTE3, CPaBHEHHUE, O0O0OIIEHHE, CUCTEeMaTU3aluIo,
BBISIBJICHHE TIPUYHUHHO-CJIC/ICTBEHHBIX CBSI3€H — JJI U3YUYCHUSI CBOWCTB BEIIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBJISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUM C
MOHATUSIMUA U TPEJICTABICHUAMH JAPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB MJIs
0oJiee OCO3HAaHHOTO TMOHMMAaHHUS CYIIHOCTH MaTepUajJbHOIO €IUHCTBA MHUPA,
MCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKONW XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUH, UMEIOIUX €CTECTBEHHO-HAYYHYIO MPUPOY;

c(hOpMHUPOBAHHOCTh YMEHUH: POBOJAUTH PACUETHI IO XUMUYECKUM (popMyiam
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHON CTOPOHBI: PAcy€Thl MO HAXOXKICHUIO XUMHUUYECKOH (opMyIibl
BEI[ECTBA 110 U3BECTHBIM MACCOBBIM JOJISIM XMMHUYECKUX 3JIEMEHTOB, MPOIYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHMI: TPOTHOZUPOBATH, AHATU3UPOBATH U OLICHUBATH
C TO3UIMH  DKOJOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUSI  OBITOBOM M
MPOU3BOJICTBEHHOM JCSATEILHOCTU YEJI0BEKA, CBA3aHHOM C epepaboTKOM BEIIECTB,
WCITIOJI30BATh TMOJYyYCHHBIE 3HAHUS JJI IPUHSITHUS TPAMOTHBIX PEIICHHUM MpoOemM
B CUTYaIIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMHUYECKUU DJKCIEPUMEHT (MOJyYeHUE U HU3YYEHHE CBOWMCTB OPraHUYECKHX
BEII[ECTB, KAYECTBEHHBIC PEAKIMH YTJIEBOJOPOJOB PA3IUYHBIX KJIACCOB U
KHUCIIOPOJICO/IEPKAIMUX OPraHMYECKUX BEIECTB, PEIICHUE HKCIIEPUMEHTATbHBIX
3a/lad 10 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOIOACHUEM TPABHII
O0e3zomacHoro oOpamieHusi ¢ BEUIeCTBaMU M J1a0OpaTOpHBIM O0OpPYIAOBaHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHoOu dopme
PE3yNbTAThl DKCIIEPUMEHTA, aHATM3UPOBATh U OIICHUBATh WX JIOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

co0JIr01aTh MpaBUjIa SKOJOTHYECKH 11€J1eCO00pa3HOTO MOBEACHUS B OBITY U
TPYJOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouien
IIPUPOJHOM Cpelbl U JOCTUKEHUS €€ YCTOMYMBOIO Pa3BUTHSI;



OCO3HABaTh OIACHOCTh TOKCHUYECKOTO JACHCTBUA HA KUBBIE OPraHU3MBbl
ONPEAECIEHHBIX OPTaHUYECKUX BEIIECTB, MOHUMAs cMbIci moka3zaress [T/K;

aHAJM3UPOBATh 11EJECO00PA3HOCTh MPUMEHEHUSI OPraHWYECKHX BEIISCTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKHW 3pEHUS COOTHOIICHUS PUCK-TI0JIb3a;

c(hOpPMHPOBAHHOCTh, YMEHHUH: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMHUYECKOW MHMOpPMAILIMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4dyHas U ydeOHO-Hay4dHas
JauTepaTypa, CpeAacTBa MaccoBoi nHopManuu, UHTEpHET U Apyrue), KpUTHUIECKU
aHAM3UPOBATh XUMHUUYECKYI0 HH(POpMaIIHIo, TepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueid.

11 KJIACC

[IpenMeTHBIe pe3yibTaThl OCBOCHHMS Kypca «OOImas u HeopraHudeckas
XUMHS» OTPaKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUN: O MaTepUaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTSIX U TO3HABAEMOCTHU SIBJICHUU MPUPOJLI, O MECT€ U 3HAYCHUU
XUMHHA B CHUCTEME €CTCCTBEHHBIX HayK M €€ poJii B OOECIICUCHHH YCTOMYMBOTO
pa3BUTHsI, B PEHICHUH MPOOJIEM SKOJOTHYECKON, DHEPreTUUYEeCKON M IHIICBOM
0€30IMacHOCTH, B Pa3BUTHUU MEIUIIMHBI, CO3JaHUU HOBBIX MaTEPHAIOB, HOBBIX
HMCTOYHUKOB SHEPruU, B OOECICUCHHH PAllMOHAILHOTO MPUPOAOIOIL30BaHuUs, B
GbopMUPOBAaHUM MHUPOBO33PEHUST M OOIIEH KyJIbTyphl YEJIIOBEKa, a TaKXKe
AKOJIOTHYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 370POBBIO M IPUPOJIHOMN
cpele;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHUX  3HAHUW, KOTOpash  BKJIIOYAET:
OCHOBOTIOJIAralOIINE MOHATUS — XUMUUECKUI DJIEMEHT, aTOM, SJIpO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aroma, S-, P-, d-aTOMHBIC OpOWTANIHM, OCHOBHOEC U
BO30YXKIEHHOE COCTOSIHHMS aToMa, THOpHAM3alds aTOMHBIX OpOHuTajeld, HOH,
MOJIEKYyJIa, BaJEHTHOCTb, DJICKTPOOTPHUIATECIIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBaJCHTHAs, WOHHAsA, MeETAJUIMYECKas, BOJOPOJIHAs),
KpUCTAUTMYECKasl PeIIETKA, XUMHUYECKas peakius, pacTBOP, JJICKTPOIUTHI,
HEDJICKTPOJIMUTHI, JJCKTPOJUTHYECKAsE JUCCOIMAIIMSA, CTENEHb JUCCOLMAIINM,
BOJIOPOJIHBIN TIOKa3aTelb, OKUCIHUTENIb, BOCCTAHOBHUTEIb, TEIJIOBOK 3 deKT
XHMHUYECKON peakiuu, CKOPOCTh XUMHUYECKON peaKiMu, XMMUYECKOE PaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AICKTPOIUTHYECKOU IUCCOLMAIUU, TEPUOAUICCKUMA
3akoH [[.1. MenperneeBa, 3aKOH COXPAaHEHUsI MACCHI BELIECTB, 3AKOH COXPAHEHUS U
MpeBpaICHUs] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN S3BIK
XUMUH, MUPOBO33PEHUYECKHE 3HAHUS, JISKAIIIKE B OCHOBE TOHUMAHMS MPUUUHHOCTU
U CUCTEeMHOCTH XUMHYECKUX SIBIICHHI; COBPEMEHHbIE TIPEACTaBICHUSI O CTPOCHUU
BEIlIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAJMOJICKYJISIPHOM YpPOBHSX;
MPEJICTABJCHUS O MEXaHM3MaxX XUMHUYECKUX PEaAKLHH, TePMOJMHAMHYECKHX U



KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MNPOTEKaHHS, O XWMHYECKOM PaBHOBECHHU,
pacTBOpax M JUCIEPCHBIX CHCTeMax; (PaKTOJOTMYECKUE CBEJICHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€30M1aCHOM HCIIOJIb30BAHUN BAXKHEHIIINX HEOPTraHUYECKUX
BEIIECTB B OBITYy W MPAKTUYECKOM IEATEIHHOCTH YeNOBEKa, OOIIMX HayYHBIX
NPUHIUIIAX XUMUYECKOTO TPOU3BOICTBA;

chOpMHPOBAHHOCTh YMEHHI: BBISBISTH XapaKTEpHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUSA IMPHU
ONHMCAHUH HEOPTAHMYECKUX BEILECTB U UX MPEBPAILECHU;

c(OpPMUPOBAHHOCTh YMEHHsSI HCIIOJIB30BATh XMMHUYECKYIO CHMBOJUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PpEaKLUH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSIX, BUJ XMMHUYECKOW CBSI3U (KOBAJIEHTHAs,
VWOHHAs, METaJUIMYeCKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pElETKH
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT
BUJIa XMUMHYECKOM CBSI3M M TUINA KPUCTAUIMYECKOM PEIIETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBII MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(OpMUPOBAHHOCTh YMEHUM: KIaCCU(PUIIMPOBATH: HEOPraHUYECKUE BEILIECTBA
10 UX COCTaBy, XMMUYECKUE PEAKIIMH 10 Pa3IMYHbIM IIPU3HAKAM (YHCITy U COCTaBY
pearupyromux BELIECTB, TEIJIOBOMY 3(PQEKTy peakl, U3MEHEHHIO CTElEHEn
OKHUCJIEHUSI JJIEMEHTOB, OOpaTHMMOCTH, YYaCTUIO Karaju3aTopa W Jpyrue);
CaMOCTOATENIbHO BBIOMpaTh OCHOBAaHUA W KPUTEPUM JUIsl  KJIACCHU(UKALMH
U3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUi;

c(OpPMUPOBAHHOCTh YMEHMSI PACKPBIBATH CMBICI NMEPUOJUYECKOTO 3aKoHa /.
N. MenpaeneeBa u JeMOHCTPUPOBATH €M0 CUCTEMATU3UPYIOILYIO, OOBSICHUTENBHYIO
Y IPOrHOCTHYECKYIO (PYHKIINU;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTepHU30BaTh 3JIEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IEPBOrO—YETBEPTOTrO IEPHOJIOB
Ilepuomnueckoin  cucremsl  JI.MI.  MeHnneneeBa,  uCHOJIb3ys  TMOHSTHSA
«IHEPreTUYCCKHE YPOBHM», «IHEPreTUUYCCKHE TOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnu», «OCHOBHOE U BO30YKIEHHOE JHEPreTHUYECKHUE COCTOSHHUSA aToMay;
OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHHS! CBOMCTB XMMHMUYECKHMX 3JIEMEHTOB U HX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucrembr J[. U
MeHieneeBa, BaJICHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AIIEKTPOHHBIX 000JI0YEK;

cOPMHPOBAHHOCTh YMEHHM:  XapakTepH30BaTh (OMHUCHIBATH)  OOIIME
XUMUYECKAE  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIAcCOB,  IOATBEPKIATh



CYILLIECTBOBAHHE TE€HETUYECKOW CBS3M MEXIY HEOPraHWYECKMMHU BELIECTBAMHU C
MIOMOIIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;
cOPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTh: OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajaHca
ITUX PEAKIUN; PEeaKIuii MOHHOTO OOMEeHa IyTEM COCTaBIICHHUS WX TOJHBIX H
COKPAIlIEHHBIX  MOHHBIX  YPAaBHEHWM;  PEAKIMWA  THUAPOJIN3A;  PEaKIHMI
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );
cOPMHPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS
XAMHUYECKUX PEAKIMU C YYETOM HMX DHEPreTUUECKHUX XAPAKTEPUCTHK, XapakTep
W3MEHEHUS CKOPOCTHM XHMHYECKOM pEaKIMud B 3aBUCHUMOCTH OT Pa3JIMYHBIX
(bakTopoB, a TakKe XapakTep CMEIICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuit (mpuniui Jle [llarense);
c(hOpPMUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XHUMHUYECKHUE PEaKIIHH,
JIeKAINE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIOTHI, aMMHAaKa,
oOlue HayyHble MPUHIUINBI XUMHYECKUX TPOU3BOJCTB; I1EJIECO00PA3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBINIIEHHOCTH U B OBITY C TOYKHU
3pE€HUsL COOTHOLLIEHUSI PUCK-TIOJIb3a;
c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUM O METOJax HAyYHOIO
MO3HAHUS SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBaHUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHUS IPUMEHSATh 3TU 3HAHUS IIPU IKCIEPUMEHTAIBHOM UCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMNX MECTO B TIPUPOJIE,
MPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA U B MIOBCEHEBHOM KU3HU;
c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
00Jee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MHUPA;
c(hOpMUPOBAHHOCTh yMEHUS TMPOBOAUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHAST KOHUECHTPALUS»;
MaccChl BEIIECTBA WM 00BhEMA Tra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
ui 00bEMY OTHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
pEaKUHU; 3HAYEHUs BOJOPOIHOIO IOKAa3aTessl PaCTBOPOB KHCIOT M IIEIOYEUN C
M3BECTHOM CTEMEHbIO JUCCOIMAIlU;, Macchl (00bEMa, KOJMYECTBA BEIIECTBA)
MPOAYKTA PEAKIMHU, €CIM OJHO M3 MCXOJHBIX BEHIECTB JaHO B BHUIE PacTBOpa C
onpeneIéHHOW MAacCOBOM JIOJICH pacTBOPEHHOTO BEIIESCTBA WMUIM JAHO B H30BITKE
(MMeeT mpuMecH ); JOTU BBIXO/a MPOAYKTA PEAKINK;, 00bEMHBIX OTHOIIICHUH ra30B;
c(hOpMUPOBAHHOCTh YMEHHUH: CAMOCTOSITEIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuid  HOHHOro  OOMeEHa,
MOJATBEPKACHNE KAYECTBEHHOTO COCTABa HEOPraHMYECKUX BEILIECTB, ONPEACIICHUE
Cpeapl pacTBOPOB BEILIECTB C IOMOIIBI0 HWHAMKATOPOB, HW3YyUYECHUE BIIUSHUSA



pa3MMYHBIX  (AKTOPOB HA  CKOPOCTh XHUMHUYECKOM  peakIuu, pEIICHHE
AKCIEPUMEHTANIbHBIX 3afa4 1o TemaM «Mertauely U «Hemeramis»y) ¢
coOJIroIcHuEM TpaBuil 0€30IacHOr0 OOpaIleHUs ¢ BEIIECTBAMHU U JJa00OPaTOPHBIM
o0opynoBaHueM, GOpMYIUPOBATH IIETh UCCIASAOBAHUS, MPEACTABIIATH B PA3IMYHOM
dbopMe  pe3ynbTaThl  OKCIEPUMEHTA, AaHAJIM3UPOBaTh W  OLECHUBATh WX
JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTh YMEHHUI: COOJII0OIaTh MpaBuUja MOJIb30BAHUSI XUMHUYECKOM
mocyJIol M j1abopaTopHBIM OO0OpYAOBaHMEM, OOpAIICHHWS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTIBITOB, DKOJIOTMYECKHU IE€JIECOO0pa3HOrO TIOBEACHHWS B OBITY W TPYIOBOM
JEATEIIBHOCTH B LIEJIAX COXPAHEHHUSI CBOErO 3J0POBbsI, OKPYKAIOIIECH MPUPOTHOM
Cpeabl W JOCTHXKEHUS €€ YCTOMYHMBOIO pa3BHUTHS, OCO3HABAaTh OIACHOCTh
TOKCHUYECKOT'O JICUCTBUSL HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTAaHUYECKUX
BEILIECTB, MOHUMAas cMbIch noka3arens 11/1K;

c(hOpMHUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATh Il€JCHAINIPABICHHBIA TTOUCK
XUMHUYECKOW MH(DOPMALMK B Pa3IMUYHBIX UCTOYHUKAX (Hay4yHas ¥ yueOHO-Hay4dHas
JuTepaTypa, CpeacTBa MmaccoBor nHpopManuu, UHTEpHET U ApyTue), KPUTHUYECKU
aHaJM3UPOBATh XUMUYECKYIO HH(OpMaILHIO, mepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1aueil.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsmm4yecTBo yacos DJIEKTPOHHbIE
Ne HauMeHoBaHMe pa3/ie/ioB U TEM (ungposbie)
Konrpoabusie IIpakTHyeckue
n/n MPOrpamMMbl Bceero o0pa3oBaTe/bHbIE
padoThbI padoThbI
pecypcsbl
Pa3znen 1. Teopernueckue 0CHOBbI OPraHN4eCKOM XUMUM
[IpeaqMeT opraHU4ECKON XUMUU.
1.1 Teopust CTpOCHHSI OpraHUYECKUX 8
coequHeHuil A. M. Bytieposa
Nroro no pazneny 8
Pasznen 2. Yriesogopoasl
51 [IpenenbHbIE YTIIEBOAOPOIBI — 5
' aJIKaHbl, IUKJIOAIKAHbI
HenpenenbHbie yrieBogopoast:
2.2 P 7 P 14 1
AJIKEHBI, aJIKaINCHBI, aJIKUHBI
53 ApoMaTH4YeCKue yIriI€BOIOPOAbI 8
' (apeHsI)
24 [IpupoaHbIE HCTOYHUKHU 4
' yIIEBOAOPOIOB U UX MepepadboTka
["anorennpounsBogHbIE
25 P 4 1
YIJIEBOIOPOJIOB




Uroro no pazneny

35

Paznen 3. Kucsiopoacoaep:kaimye OpraHmyeckue coe{uHeHust

3.1 Crouptsl. @eHon 11
KapOoHunbHbIe COSTUHEHMUS:
3.2 anbAeruabl U KeToHbl. KapOoHOBEIE 21
KUCH0Thl. CroxHbie 3¢upbl. XKupbl
3.3 Vri1eBoabl 9
Uroro no pazneny 41

Paznen 4. A3oTcoaep:kaniue Oprannyeckue coenHeHus

4.1 AMUHBI. AMUHOKHUCIOTHI. benku 12
Nroro no pazneny 12
Paznen S. BoicokomoJieKyIsipHbIe COeIUHECHUS

5.1 BricokOMOIIEKYIISIpHBIE COETUHEHHUS 6
Nroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB T1O 102

I[TPOI'PAMME




11 KJIACC

KoJsmm4yecTBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3ie/ioB u (undpossbie)
Ne n/m Konrpoabueie IIpakTnyeckue
TeM MPOrPaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThbI padoThI
pecypchl
Paznen 1. Teopernueckne 0CHOBbBI XUMUM
CrpoeHnune aroma.
[Tepunoauueckuii 3aK0H U
1.1 [Teproanyeckas cuctema 9
XAMHAYECKUX 31emeHToB 1. U.
Meunneneena
12 CrtpoeHue BeliecTBa. 11 1
' MuoroobOpasue BelecTs
1.3 XUMHUUYECKUE peaKIuu 19 1 3
Nroro no pazneny 39
Pa3znes 2. Heopranuueckasi Xumusi
2.1 Hewmeranmbl 31 1
2.2 Mertamibl 23 1
Hroro no pazneny o4

Pa3zgena 3. Xumud ¥ :Ku3HbL




MeTOL[BI IIO3HaHHUs B XUMHU.

1

3 XMMUA U )KU3Hb d
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10O 102

I[TPOI'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

[Ipenmer n 3HaUEHUE
OPraHUYEeCKON XUMUH,
MPEJICTABICHHUE O
MHOTr000pa3uu
OPTaHUYECKUX COCIUHCHUU

DJIEKTPOHHOE CTPOCHHUE
aToma yriaepojia (OCHOBHOE
1 BO30YKJIEHHOE
cocTosiHuUs). BaneHTHbIE
BO3MOXKHOCTH aToma
yriaepoja

Kouu4yecTBO yacoB

KonTposbHbIe

Bceero
padoThbI

IIpakTnyeckue
padoThI

Jlara
U3Y4YeHUS

JJIeKTPOHHBIE
uugposbie
oOpa3oBaTeJIbHbIE

pecypchl

XHUMHUYECKas CBS3b B
OpTraHUYECKUX
COCIUHECHUSAX. MexaHU3MBbl
o0pa3oBaHUs KOBaJICHTHOM
CBSI3H, CIIOCOOBI pa3phiBa
CBsI3EH




Teopus ctpoeHuUst
OPraHUYECKUX COCAUHECHUN
A. M. bBytneposa

Bunel nzomepuu:
CTPYKTYypHas,
IPOCTPAHCTBEHHAS.
DneKkTpoHHBIE 3(PPEKTHI B
MOJIEKYJIaX OPraHUYECKUX
COCIMHEHNH

[Ipencrasiienue o
KJ1accupuKauu u
cUCTeMaTh4YecKas
Homenkarypa (IUPAC)
OpPraHUYECKUX BEILECTB

Knaccuduxanus peakuuii B
OPTaHUYECKON XUMHH

Cucremarusaius u
000011IeHNE 3HAHUH I10 TEME

AJIKaHBI: TOMOJIOTHYECKUMN
psia, obmrast popmya,
HOMEHKJIaTypa U U30MepHus,
AIEKTPOHHOE U
MIPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYT




10

DusnyecKre U XUMHUYECKHE
CBOMCTBA aJIKAHOB

11

Haxoxnenue ankaHoB B
npupoze. CrocoOsl
MOJIyYeHUS U IPUMEHEHHE
AJIKAaHOB

12

[ukmoankaHbl: 00IIas
dbopmyIia, HOMEHKJIATypa U
HU30MepHsi, 0COOEHHOCTH
CTPOEHUS U XUMHUIECCKUX
CBOMCTB, CITOCOOBI
MOJTYYCHUS ¥ TIPUMCHCHHE

13

14

Pemrenue pacy€THbIX 3a1a4
Ha OIpeJIeJICHUE
MOJIEKYJIIPHOI OpMYJIIbI
OpPraHUYECKOTO BEIIECTBA
IT0 MaCCOBBIM JI0JIIM aTOMOB
9JIEMEHTOB, BXOJISIINX B €r0
coctaB. CucremaTuzanus 1
000011IeHNEe 3HAHUH 110 TEME
AJKEHBI: TOMOJIOTHYECKUH
psia, obmrast popmyna,
HOMEHKJIaTypa,
AIEKTPOHHOE U
MPOCTPAHCTBEHHOE




CTpPOEHHUE MOJIEKYJI.
CtpykTypHas U IUC-TPAHC-
M30MEPHUS ATKEHOB

15

duznueckre U XUMHUECKHUE
CBOMCTBa AJIKEHOB. [IpaBuio
MapkoBHUKOBa

16

17

18

19

20

CriocoObl OJTydYeHUsI U
IPUMEHEHHE aJIKCHOB

[Ipaktrueckas padora Ne 1
o teMe "l[lonmyuenne
ATWICHA U U3yUYEHUE Ero
CBOMCTB"

Pemenune pacu€THbIX 3a1a4
Ha OTpeJICIICHIE
MOJICKYJISIPHOI (hOPMYJIIBI
OpraHUYeCKOTO BEIIeCTBA
AJKaJIMeHBI: COMPSHKEHHBIC,
W30JIMPOBaHHEIE,
KyMYJIUPOBaHHBIE.
Oc00EHHOCTH AIIEKTPOHHOTO
CTPOCHHUS

XUMHYECKHUE CBOMCTBA
CONPSIKEHHBIX JUEHOB




21

CriocoObl OJTy4YeHHUS U
MPUMEHECHUE aJIKaIMCHOB

22

23

AJKUHBI: TOMOJIOTUYECKUN
pan, obmas hopmyna,
HOMEHKJIATypa,
AIIEKTPOHHOE U
IPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKY,
(du3nueckue cBOMCTBa

XUMHYECKUE CBOMCTBA
AJIKUHOB

24

25

26

27

KauecTBeHHbIEC peaKIu Ha
TPOMHYIO CBSI3b

CriocoObl OJTy4YeHHUS U
MIPUMEHECHUE aJIKUHOB
Pemenue 3aga4: pacu€rsl no
YPaBHEHUIO XUMHUYECKOU
peakiuu

CucremaTuzanus u
0000111eHrE 3HAHUH 110 TEME

28

ApEHBI: TOMOJIOTHUYECKUN
psia, obmrast popmyna,
HOMEHKJIaTypa.
DJIEKTPOHHOE U




IPOCTPAHCTBEHHOE
CTpOCHHE MOJIEKYJ OeH3011a
U TOJIyoJIa, uX (PU3HYECKue
CBOMCTBaA

29

XUMHUYECKUE CBOUCTBA
apEHOB: peaKIuu
3aMeEICHUS

30

XHUMHUYECKHUE CBOMCTBA
apeHOB: peaKIuu
MIPUCOEIMHEHHUS], OKUCIICHUE
TOMOJIOTOB OCH30J1a

31

Oc00EHHOCTH XUMHUYECKUX
CBOWCTB CTUPOJIA




CucreMaTusanus u
000011IcHHAE 3HAHUH T10 TEME

36

37

38

39

[Tpupoansiii rasz. [lonyTHbie
He(TAHbBIC Ta3bl

KameHHsbIl yrOab 1
IPOJYKTHI €r0 NepepadoTKu

HedT1b 1 ciocoOsI €
nepepabotku. [IpuMenenue
IPOJIYKTOB NEPEPAOOTKH
He(TH

['eHeTnyeckas CBSA3b MEXIY
Pa3IMYHBIMU KJIaCCAMU
yIJI€BOJIOPOIOB

40

41

["anoreHOnpON3BOIHBIE
YTJIEBOJIOPOJIOB:
DIIEKTPOHHOE CTPOCHHUE;
pEAKLINU 3aMEIICHUS
rajoreHa

JlericTBreE 1mIEeI04YEn HA
rajoreHIPOU3BOIHEIE.
B3aunmopericTBue
JINTAJIOTCHAJIKAHOB C
MarHueM U [IUHKOM




42

CucremaTu3amus u
00001IeHIE 3HAHUH TI0
pazneny "YriaeBoaoposr"

43

KontponsHas paboTa mo
teme "YrieBoaopoas”

44

[IpenenbHBIE OTHOATOMHBIE
CIIUPTHI: TOMOJOTUYECKUI
psin, obmias hopmya,
CTPOECHHUE MOJIEKYII,
U30Mepusi, HOMEHKJIATypa,
KJ1accudukanus,
¢dbuznyeckue cBoMcTBa

45

XUMHUYECKUE CBOUCTBA
MPEAECIBbHBIX OJTHOATOMHBIX
CIIUPTOB

46

CriocoObl OJTydYeHUs U
IPUMEHEHUE OJTHOATOMHBIX
CIIUPTOB

47

[Tpocthie 2¢upst:
HOMEHKJIATypa U U30MepHus,
0COOEHHOCTH (PU3UYECKUX U
XAMHUYECKUX CBOVICTB

48

MHOroaroMHbI€ CIIUPTHI:
STUJICHIJIUKOJIb U TJIULEPUH,




ux (pU3nYeCcKue u
XAMHUYECKUE CBOMCTBA

49

CriocoObl OJTy4YeHHUS U
pUMEHEHUE
MHOTOAaTOMHBIX CITUPTOB

50

DEHOIT: CTPOCHUE
MOJICKYJIbI, (PU3HUECKHE
cBoiicTBa. TOKCMYHOCTh
dbeHona

o1

52

XUMHUYECKHE CBOMCTBA
dbeHona

CriocoObl OJTy4YeHHUS U
npuMeHeHue GpeHoa

53

54

[Tpaktrueckas pabora Ne 2.
Pemenune
IKCIIEPUMEHTATBHBIX 3a/1a4
o teme "CnupTsl 1
dbenonb"

CucremMaTuzanus u
0000111eHrE 3HAHUH 110 TEME

55

ATNBAETHIBI M KETOHBI:

3JIEKTPOHHOE CTPOCHUE
KapOOHWMIILHOW TPYTIIIHI,
TOMOJIOTUYECKHUE PSIBI,




oOmast popmyJia, U30MEpUs
¥ HOMEHKJIaTypa

56

AJbaeruipl 1 KETOHEL:
(bu3nYecKre CBONCTBA,
peaKIuy MPUCOSTUHEHUSI

57

58

59

60

Peaxnuu oxucnenus n
Ka4eCTBEHHBIC PEAKIIUU
AIbAETUIOB U KETOHOB

CnocoObl oJTy4eHusl
aJIbJICTU]IOB ¥ KETOHOB

OHOOCHOBHBIE NPE/IETbHBIE
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOEHUS UX
MOJICKY

N30Mepust 1 HOMEHKIIaTypa
KapOOHOBBIX KUCIIOT, UX
dbuznyeckue cBoMcTBa

61

XHUMHUYECKUE CBOMCTBA
IPENEbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCJIOT

62

Oco0GeHHOCTH CBOWCTB
MYypPaBbUHOU KHUCIIOTHI.
Mmuoroo6pasue kapOOHOBBIX
KHUCIIOT




63

Oco0EHHOCTH CBOMCTB:
HETPECITbHBIX U
apOMaTUYECKUX
KapOOHOBBIX,
JTUKapOOHOBBIX,
THIPOKCUKAPOOHOBBIX
kucioT. [IpeacraBurenn
BBICIIINX KapOOHOBBIX
KHCJIOT

64

65

66

67

[IonsiTue o IIPONU3BOIHBIX
Kap6OHOBI)IX KHCJIOT

CriocoObl OJTy4YeHHUS U
pUMEHEHUE KapOOHOBBIX
KHUCJIOT

CnoxHble 3QUpBI:
TOMOJIOTHYECKHUM P,
oO1mast popmysia, U30MepUst
Y HOMEHKJIaTypa
duznyeckre U XuMUYEeCKre
CBOICTBa A(UPOB

68

Pemenne pacu€THbIX 3a1a4:
II0 YPABHEHUIO XUMUYECKOU
peaKuuu, Ha ONIPEACIICHUE
MOJIEKYJIIPHOUN POpMYJIIbI
OpraHWYECKOr0 BEIIECTBA




69

70

[Ipaktuueckas pabora Ne 3.
Pemenue
AKCIEPUMEHTAILHBIX 3a]1a4
o Teme "KapOoHOBBIE
KUCITOTHI. Crto>kHbBIC AUPHI"
JKupsr: cTpoenue,
bU3NYEeCKUE U XUMHUIECKHEC
CBOMCTBa (TUIPOJIN3)

71

72

73

74

OcoOeHHOCTH CBOMCTB
YKUPOB, COJICPKAIUX
OCTaTKH HENPEICTbHBIX
KUPHBIX KACIIOT. JKUpHI B
pUpoJie

Mp11a KaK COJIM BBICIIHX
KapOOHOBBIX KUCIIOT, UX
MOIOIIEE ICHCTBHE.
IToHsATHE O CHHTETUYECKUX
Mmoromux cpeactrax (CMC)

I'enetnueckas cBs3b
YTJIEBOJIOPOJIOB U
KHCJIOPOACOIEPHKALIUX
OpPraHUYECKHUX BEIIECTB
Pac4€rel 0 ypaBHEHUAM
XUMUYECKUX PEeaAKLUN




75

CucreMaTusanus u
0000111eHE 3HAHUH 110 TEME

76

OO1as xapakTepucTuKa
YIJIEBOJIOB U
KJIaCCU(UKAIUS YIIIEBOJOB
(MoHO-, TU- U
MOJINCAXaPH/IbI)

77

MoHocaxapuabl:
dbusnuecKue CBOICTBa U
Hax0XJICHUE B MPUPOJIC

78

[IprumeHeHnue roKo3bl, e€
3HAYEHUE B
KU3HEAEATEIbHOCTU
OpraHu3Ma

79

Jucaxapuasl: caxaposa,
MaJIbTO3a U JIAKTO34.
Haxoxnenue B mpupojie u
IIPUMEHEHUE AUCAXAPUJIOB

80

[Tonucaxapuapl: CTpoeHUE
MaKpOMOJIEKYJ, pU3ndecKue
1 XUMHUYECKHUE CBOMCTBA,
IpUMEHEHHUE

81

[ToHsiTHE 00 NCKYCCTBEHHBIX
BOJIOKHAX




82

83

Pemienue pacueTHbIX 3a/1a4
Ha OIPENICIICHUE JOIU
BBIXOJIa ITPOAYKTA PEAKIIUU
OT TEOPETUYECKHU
BO3MOKHOI'O

Cucrematuszanusa u
0000111eHNE 3HAHUH 110

pazneny

84

KouTtponbsHas pabota 1o
TEME
"Kucnopoacoaep:xanue
OPraHUYECKUE COCTUHEHUS "

85

86

AMUHBI: KITacCH(pUKaIU,
CTpOEHHUE MOJIEKYJI, O0IIIas
dbopmyna, usomepusi,
HOMEHKJIATypa 1
(bu3nueckue cBOMCTBa

XUMHUUYECKHUE CBOMCTBA
anupaTUIeCKUX aMUHOB

87

AHUJIYH: CTPOCHUE
aHWJIMHA, 0COOCHHOCTHU
XMMHUUYECKHUX CBOMCTB
aHWJINHA




88

CriocoObl OJTy4YeHHUS U
IPUMEHEHUE
am(paTHICCKUX AMHUHOB

89

AMUHOKHUCIOTHI:
HOMEHKJIaTypa U U30Mepus,
(du3nYecKue CBOICTBA.
OTaenbHbBIE IPEICTAaBUTENN
0.-aMHHOKHUCJIOT

90

91

XHUMHUYECKHUE CBOMCTBA
aMUHOKHMCJIIOT, UX
OMOJIOTMYECKOE 3HAUYCHHE
amuHoOKucJoT. CUHTE3 N
TUJIPOJIN3 MENTUIOB
benku kak nmpupoaHbIe

MIOJIUMEPHI; CTPYKTYPBI
O€EJIKOB

92

XUMHUYECKUE CBOUCTBA
O€EJIKOB

93

A30TcoaeprKaliue
reTEPOIUKINYECKUE
coenuHenus. Hykiennosbie
KHCJIOTBL: COCTaB, CTPOEHUE
1 OuoJsioruyeckasi pojib

94

[TpakTrueckas padorta Ne 4.
Pemenune




HKCIIEPUMEHTAJILHBIX 33]1a4
o TeMe "A3oTcoaepKaniue
OpraHuYecKue coeAuHeHus"

95

[Ipaktrueckas pabora Ne 5.
Pemienue
AKCIIEPUMEHTAIIBHBIX 3a]1a4
o Teme "Pacno3HaBanne
OPTaHUYECKUX COCAUHEHUN"

96

KontponsHas paboTa mo
teme "A3oTcoaepKaue
OpPTaHUYECKHE COCTUHEHUS"

97

OCHOBHBIE TIOHATHSA XUMHAH
BBICOKOMOJIEKYJISPHBIX
COCJIMHEHUHN U METObI UX
CHUHTE3a —II0JIMMEPU3 AU
U TIOJIUKOHACHC AU

98

IImacTMaccel. YTunuzanus u
nepepadoTKa IIacTUKa

99

100

DnacToMepbl: HaTypalbHBIN
CUHTETUYECKUE KayUyKH.
Pe3una

BoiiokHa: HaTypasbHbIE,
UCKYCCTBEHHBIE,
cuHTeTnueckue. [lonmmmepsr
CHEHUAIBHOTO HA3HAYCHMS




101

102

[Ipaktuueckas pabora Ne 6.
Pemenue
AKCIEPUMEHTAILHBIX 3a]1a4
o Teme "Pacno3HaBanue
IJIACTMACC B BOJIOKOH"

O06006uIeHne 1
CHUCTEMAaTHU3aLIMs
M3YYE€HHOr0 MaTepuaia o
TeMe
"BbpICOKOMOJIEKYIISIPHBIE
coenuHeHus"

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102




11 KJIACC

Ne

n/n

Tema ypoka

AtoM. CocTaB aTOMHBIX
saaep. XUMHYECKUN SJIEMEHT.
N3oTombl

KoanuyecTBO 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThI

Jlara
U3yUYeHUs

JJIeKTPOHHBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypcsbl

CrpoeHue 3neKTPOHHBIX
000JI04EK aTOMOB,
KBaHTOBBIC YHCIIA

Knaccuduxanus
XUMHUYECKHUX JIEMEHTOB (S-,
p-, d-, f-a;memenTHI)

Pacnipenenenne 3nekTpoHOB
10 aTOMHBIM OpOUTAIISIM

DIIEKTPOHHBIE
KOH(UTYypal aTOMOB
AJIEMEHTOB B OCHOBHOM U
BO30YXIEHHOM COCTOSIHUH
DIIEKTPOHHBIE
KOH(UTypary HOHOB.
DNEeKTPOOTPULATENIBHOCTD




[lepunoauueckuii 3aK0H U
Ilepnognyeckas cucrema
XUMHYECKHUX 3J1eMEHTOB /1.
H. Menneneena, CBSI3b C
COBPEMEHHOU TeOpUen
CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHCHUS
CBOMCTB XUMHUYECKUX
AJIEMEHTOB M 00pa3yeMbIX
VMMM MPOCTHIX U CIIOKHBIX
BEILIECTB MO rpynnaM u
nepuogam

10

11

CucreMaTuzanus u
000011IeHE 3HAHUHT T10 TEME

Bunpl xuMudeckou CBSI3H.
Mexanu3mbl 00pa30BaHUs
KOBAJICHTHOM CBSI3H.
Bonopoanast cBsi3b.
MexMoIeKyIapHbIe
B3aUMOJCHCTBUS

BaneHTHOCTh U BaJleHTHBIC
BO3MOKHOCTH aTOMOB. CBS3b
AIEKTPOHHOM CTPYKTYPHI
MOJIEKYJI C UX
F€OMETPUYECKUM CTPOCHHEM




12

[IpencraBnenus o
KOMILIEKCHBIX CO€IUHEHUSAX:
COCTaB U HOMEHKJIaTypa

13

BemecTa MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS.
THUIbI KPUCTAITAYECKUAX
pEIIETOK U CBOMCTBA
BEILIECTB

14

[TondaTHE O TUCTIEPCHBIX
cucremax. [Ipencrasnenue o
KOJUIOMIHBIX PacTBOpax

15

HcTuHHbBIE paCTBOPHI:
HACBILICHHBIE U
HEHACBIICHHBIE,
pPacTBOPUMOCTb.
Kpucramnoruaparsi

16

CriocoObl BBIpaKEHUS
KOHIICHTPAIlUU PacTBOPOB

17

Pemenue 3amau ¢
HUCIOJIL30BAHHUEM ITOHSITUI
"MaccoBas q0Js
pPacTBOPEHHOIO BellecTBa",
"MOJIsIpHasi KOHIEHTpaus'"




18

Knaccuduxanus u
HOMEHKJIaTypa
HEOPTaHWYECKUX BEIIECTB

19

Cucremarusanus u
000011IeHrE 3HAHUHT T10 TEME

20

21

KoHntposnbHas padbora 1o
temaMm "CTpoeHue aToma.
[lepuoauueckuii 3aK0H U
[Tepuonuyeckas cucrema
XUMHYECKHUX 3J1eMeHTOB /1.
N. Mengeneena", "Ctpoenne
BeliecTBa. MHorooOpasue
BeniecTn"

Knaccuduxanus
XUMHYECKUX PEAKLINN B
HEOPraHUYECKOU U
OpPraHUYECKON XUMHUH. 3aKOH
COXpPaHEHMS MacChl BEILIECTB;
3aKOH COXPAaHEHUS U
IIPEBPAILEHHUs] SJHEPTUH TIPU
XUMHAYECKUX PEAKLIUIX

22

TeruoBbie 3¢ hexTs
XAMUYECKUX PEAKIIHM.
Tepmoxumuyeckue
ypaBHEHUS




23

Brruucienus no ypaBHEHUSIM
XUMHUYECKUX PEAKIUN U
TEPMOXUMUYECKUM
YPaBHEHHUSIM

24

CKOpOCTh XUMUYECKOU
peakiuu, €€ 3aBUCUMOCTb OT
pa3IUYHBIX (PAKTOPOB.
Kartanu3s n katanuzatopsl

25

I'oMmorenunrie u
TE€TEPOrE€HHBIC PEAKIINHT

26

[Ipaktruueckas padora Ne 1
o TeMe "BnusHue
paznu4HbIX (AaKTOPOB HA
CKOPOCTh XUMHYECKOHN
peakuun"

27

OO6parumbie U HeoOpaTUMBIE
peakunu. XuMHUYECKOE
paBHOBecHE

28

[Ipaktruueckast pabora Neo 2
o TeMe "BnusHue
pa3nuYHBIX (PaKTOPOB HA
MOJIOKEHUE XUMHYECKOTO
paBHOBECHUA"

29

DIEKTPOIUTHYECKAS
nucconuanug. CUIbHbBIE U




c1a0ObIe SJICKTPOJIHMTEHI.
CrerneHp QUCCOLMALIAN

30

HNonHoe npounsBeneHue
BoAbl. Cpena BOAHBIX
pactBopoB. BogopoaHeii
nokaszarens (pH) pactBopa

31

I'mnponus comneit. Peakiun,
MPOTEKAIOIIUE B PACTBOPAX
3JIEKTPOJIUTOB

32

33

[Ipaktruueckas padora Ne 3
o Teme "XuMuuecKkue
pPEaKIMM B pacTBOpax
AIEKTPOIUTOB"

OKHUCIUTENBHO-
BOCCTaHOBUTEIbHBIC
peakiuu. Baxuenmue
OKHUCJIUTENHU U
BOCCTaHOBUTEIHN

34

35

MeTton 3JIEKTPOHHOTO
(3JIEKTOHHO-MOHHOT0)
OanaHca

DIIEKTPOJIU3 paCTBOPOB U
pacIuIaBoB BEUIECTB




36

Pemenue 3a/1a4 Pa3JIMYHBIX
THUIIOB

37

38

39

40

41

42

Pemenue 3a/1a4 Pa3JIMYHBIX
THIIOB

Cucrematuzanus u
000011IeHNE 3HAHUN 10 TEME
"XuMHuueckue peakiuu"

KoHntposnbHas padbora 1o
TeMme " XUMHU4YecKue
peakuun"

ITonoxeHne HEMETaIOB B
[Tepnoanyeckoit cucreme
XUMHYECKHUX AJIeMeHTOB /1.
H. Meuneneesa n
0COOEHHOCTH CTPOCHUS UX
aToMOB. du3znyecKue
CBOMCTBa HEMETAJIIOB

AJIOTpONMA HEMETAIIIOB
(Ha mpuMepe KUCIopoa,
cepsl, hocdopa u yraeposa)
Bonopox: nonyuenue,
bu3uYeCKre 1 XUMUYECKUE
cBoucTBa. ['uapuasl




43

["asioreHsl: HaxOX/IEHUE B
MIPUPOJIE, CTIOCOOBI
noJTydeHus1, GU3NIECKUe u
XMMHUYECKUE CBOMCTBA

44

["anoreHOBOIOPO/IBI.
Baxueiimme
KHUCIIOPOJICOIEPIKAIINE
COCJIMHEHHUS TaJIOTC€HOB

45

46

47

48

JlabopaTopHbie U
MIPOMBIIUIEHHBIE CITOCOOBI
MOJTyYEHHS TaJIOTEHOB.
[IprMeHeHnE ranoreHoB U ux
COeIMHEHNH

[Tpaktuueckas padora Ne 4.
Pemenue
AKCIIEPUMEHTAIILHBIX 3a/1a4
o teme "l"anorensr”

Kucnopon: naboparopHsie u
MIPOMBIIIUIEHHBIE CITOCOOBI
MOJIy4eHUs!, PU3NUECKHUE U
XMMHUYECKUE CBOMCTBA.
O3o0H. [Ipumenenue
KHCJIOPOJa U 030HA

OKcubl ¥ MEPOKCUABI




49

Pemenue 3a1a4 pa3JINIHbIX
THUIIOB

50

Cepa: HaxXO0XJECHHE B
IPUPOJIE, CIIOCOOBI
oJTy4eHust, PU3NIECKUE U
XUMHUYECKHE CBOMCTBA

o1

CepoBojiopo/, Cynbduabt

52

Kucnopoaconepxkaiue
COCTMHCHHUS CEPHI.
Oco0eHHOCTH CBOMCTB
CEpPHOMU KHCIIOTHI

53

54

55

[Tpaktuueckas padora Ne 5.
Pemennue
AKCIIEPUMEHTAJIbHBIX 3a]1a4
no teme "Cepa u eé
coenquHeHud"

A3OT: HaX0XKICHUE B
MIPUPOJIE, CTIOCOOBI
MOJIy4eHUsl, PU3NUECKHUE U
XHMHMUYECKHE CBOMCTBA.
AMMUAK, HUTPUIBI
Kucnopoaconep:xanue
COEIUHEHHS a30Ta.
OCco0eHHOCTH CBOICTB
a30THOM KHUCJIOTBI




56

[IpumeHeHue a3oTa u ero
COEIMHEHUN. A30THBIE
yaoO0peHus

S7

docdop: HaxXOkKACHHUE B
IPUPOJIE, CIIOCOOBI
MOJIy4eHUs], PU3HUECKHUE U
XUMHYECKUE CBOKCTBA.
®ochuasl u pochun

58

Oxkcupsl Gocdopa,
docdhopcoaepxkaiiue
kuciotel. Conu pocdopHoit
KHCJIOTBI

59

[Tpumenenue docdopa u ero
coenunennii. @ocdopHbie
yaoOpeHust

60

[Tpaktuueckas padora Ne 6.
Pemenue
AKCIIEPUMEHTAIILHBIX 3a/1a4
o teme "A3ot u docdop u
uXx coeguHeHus"

61

Yriepoa: HaXOXKJICHUE B
MIPUPOAE, ATIIOTPOIHbBIE
MoaupUKALMK; PU3NYECKHE
U XUMUYECKUE CBOWCTBA,
PUMEHEHUE




62

Oxcun yraepoga(ll), okcua
yriepona(lV), yronbnas
KHUCJIOTa U €€ COJIN

63

Pemenue 3a1a4 pa3JINIHbIX
THUIIOB

64

KpeMHuuii: HaxoxeHue B
MIPUPOJIE, CIIOCOOBI
oy4YeHus1, GU3NIECKUE U
XUMHUYECKHEe CBOMCTBA

65

66

67

Oxcun kpemuaus(1V),
KpEMHUEBAs KUCIIOTA,
CUJIMKATBI

[IprMeHenne KpeMHUS U €r0
coequnenuii. CTekno, ero
MOJy4YEHHE, BUIBI CTEKIIA
Pemenue 3ama4 pa3nuaHbIxX
TUTIOB

68

Cucremarusaius u
0000111eHrE 3HAHUHT T10 TEME
"Hemeramisr"

69

KontponbHas pabora 1o
teme "Hemeramisr"




70

AHanus pe3ynbTaToB
KOHTPOJIbHOM paboThI,
KOPPEKIIUS OIHOO0K

71

72

73

[TonoxeHnue MeTauioB B
[lepnoanueckon cucreme
XUMUYECKUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHHUS
AJIEKTPOHHBIX 000JI0UEK
aTOMOB METAJLJIOB

O6mue pusnueckue
CBOMCTBA METAJUIOB.
[IprumeHeHne METAIIIIOB B
OBITY Y TEXHUKE

CIutaBbl METAJLIOB.
Koppo3sus merannos

74

75

76

Pemenune 3ama4 pa3nuuHbix
THUIIOB
DIIEKTPOXUMHUYECKUAN PAJT
HANPSKEHUN METAJUIOB.

O61ue cnocoObl MOTy4YeHUS

METAJLJIOB
OO6mas xapakTepuCcTHKa
MetauioB |A-rpynmsl
[Teprnoanueckoit CuCTEMBI
XUMUYECKUX DJIEMEHTOB.




77

Hatpwnii u kanuii:
noJryueHue, Gu3ndecKue u
XUMHYECKHUE CBOMCTBA,
MIPUMEHEHUE TTPOCTHIX
BEIIECTB U UX COCAUHCHUUN

OO6m1ast xapakTepucTHKa
MetasuioB || A-rpynmsl
[Teprnoan4eckoil CUCTEMBI
XAMHAYCSCKHUX 3JIEMEHTOB.
Marauii 1 Kajabliyii:
MoJIy4eHue, GU3NIeCKUe U
XUMHYECKHUE CBOMCTBA,
MIPUMEHEHUE TTPOCTHIX
BEIIIECTB U UX COCIUHCHUH

78

79

80

JKEcTKOCTh BOJIBI U CLIOCOOBI
€€ ycTpaHeHus

AJFOMUHHI: TIOJIyYEHUE,
bu3nUecKrue 1 XUMUIECKHE
CBOWCTBA, IPUMEHEHUE

AM@oTepHbie cBOCTBa
OKCHJIa Y TUJIPOKCHUIA
AIFOMUHUA,
TUAPOKCOKOMITIIEKCHI
AIIOMUHUSA, UX IPUMEHEHHE




81

Pemenue 3a1a4 pa3JINIHbIX
THUIIOB

82

[Ipaktuueckas pabora Ne 7.
Pemenue
AKCIIEPUMEHTAJIBHBIX 3a]1a4
o Teme "MeTasibl IJ1aBHBIX

noArpymnm”

83

OO1as xapakTepucTUKa
METaJJIOB MOOOYHBIX
noarpyni (b-rpyri)
[Teprnoanveckoil CUCTEMBI
XUMHUYECKUX DJIEMEHTOB

84

dusnyeckrue U XUMHUYECKHE
CBOMCTBA XpOMa U €T0
COCIMHECHUH, UX
MIPUMEHECHUE

85

Baxneiiime coeTuHEHUS
Maprasnna. [lepmanranar
KaJIus, €ro OKHUCIUTEIIbHBIC
CBOMCTBA

86

dusnyeckre U XUMHUECKHE
CBOMCTBA K€JIe3a U €ro
coenuHeHuu. [lonydyenne u
IIPUMEHEHHUE CILIABOB
KeJieza




87

dusznyeckre 1 XUMHYCSCKHUE
CBOMCTBA MEJIM U €€
COCIUHEHMI, UX
MIPUMEHECHUE

88

89

90

duszndeckre 1 XUMHYCCKHUE
CBOICTBA IIMHKA U €TI0
COCJIMHECHUH, UX
MIPUMEHECHHUE.
['uapoKCOKOMILIEKCHI IMHKA

[IpakTruueckas padora Ne 8.
Pemenne
AKCIIEPUMEHTAJIbHBIX 3a]1a4
1o teme "Metabl
MoOOYHBIX TToArpymm"

Pemenue 3amau pa3nmmyHbIX
TUIIOB

91

O06o0menue n
CHUCTEeMaTHU3alUs U3YUYEHHOTO
Marepuasa 1o TeMe
"MeTtayisr"

92

KontponbHas pabora 1o
teme "MeTtauibr"

93

AHan3 pe3ynbTaToB
KOHTPOJIbHOHM paboThI,
KOPPEKIHs OMIHOOK




94

95

96

97

98

Ponb xumuu B obecrieyeHUu
YCTOMYMBOIO Pa3BUTHUSA
yenosedecTsa. [lonaTHe o
Hay4YHBIX METOJAaxX
HICCIICIOBAHNSI BEILIECTB

Hayunbie npuHIUIIBI
OpraHu3alMH XUMUYECKOTO
IIPOU3BOJCTBA.
[IpompbllieHHBIE CITOCOOBI
ITOJIyYEHUS BaKHEHIINX
BELICCTB

XUMHYECKOE 3arpsI3HEHUE
OKpYXaroUen Cpebl U €T0
MOCJIEACTBUS

XUMHUS ¥ 3[10POBbE
yenoBeKa. JIekapcTBeHHbIE
CpeAcTBa

Xumndg nuinu. Pois xumMun B
obecrieYeHnH MUILEeBOM
0€30I1acHOCTH

99

Kocmernueckue n
naphroMepHbIE CPEJICTBA.
beiToBag xumug

100

XuMus B CTPOUTEIIBCTBE.
Baxnenmme ctpouTenbHbIe




U KOHCTPYKIIMOHHbIE
MaTepuabl

XUMUS B CEIBCKOM
101 xo03sicTBe. OpraHn4yeckue u 1
MUHEpaIbHBIC yI0OpEHUS

102 CucremMaTuzanus u 1
0000111eHNE 3HAHUHT T10 TEME

OBIIEE KOJIMYECTBO YACOB

I10 ITPOT'PAMME 102
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