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HOACHHUTEJIBHASA 3AIIMCKA

PabGouas mporpaMma Mo XMMUM Ha YPOBHE CpEIHEro OoO0IIero oopa3oBaHUS
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHUS
benepanbHOM oOpa3oBaTeIbHON IpOrpaMMBbl CpeaHEro o01ero
oOpazoBanusa(POIl COO), npenacraBieHHbIX B PeaepadbHOM TOCyAapCTBEHHOM
obOpazoBatenbHoM ctanaapre COO, c¢ yu€rom Konnenuuu mnpemnoiaBaHus
yueOHoro mpenmera «Xumus» B 00pa3oBaTelbHBIX opraHuzauusx Poccuiickoit
Qdenepanuy, peaqu3yIOMX OCHOBHbIE OO0pa3oBaTelbHbIE MPOrPaMMbl, U
OCHOBHBIX TOoJIO)KeHM «CTpaTerud pas3BuTUsl BocnuTanus B Poccuiickoit
Oenepauuu Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHS HA YpOBHE YIiyONEHHOTO HW3Y4YEHHsS 3aHHMAET Ba)XKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOTo oOpa3oBaHus ywamuxcs 10-11 kmaccos.
W3yuyenue mpeamera, peanumzyeMoe B yclnoBusAxX auddepeHnnpoBaHHOTO,
npouabHOrOo O0y4YeHHs, MpPU3BaHO oOecneunTh O00IIe00pa30BaTEIbHYI0 H
OOILIEKYIbTYPHYIO TOATOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
ajanTaiyy uX K OBICTPO MEHSIOIUMCS YCJIOBUSM U3HU B COLIUYME, a TaKXKe IS
IIPOJIOJDKEHUST 00Y4YeHHUsT B OpraHuzaiusax mnpodeccroHaabHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUS SBISECTCA OAHOU U3 MPUOPUTETHBIX TUCIUTIIIUH.

B nporpaMmvme mno XuMuM Ha3zHayeHUE MpeaMera «XUMUS» IOJydaeT
noJpoOHYI0  MHTEpIPETAli0 B COOTBETCTBUM C  OCHOBOIMOJATarOIIMMHU
nosioxeHusMu  I'OC COO o B3auMOOOYCIOBICHHOCTH IICJICH, COACpIKaHMS,
pe3yNbTaToOB O0ydeHUs W TpeOOBaHUN K YPOBHIO IMOATOTOBKHU BBITYCKHHKOB.
CBHUIETETECTBOM TOMY SBIISIIOTCSL CJICIYIONINE BBIMIOJIHSIEMbIE MPOTPAMMON TIO
XUMUHU (PYHKITHN:

e UH(}pOpPMAIMOHHO-METOAMYECKAs, peaau3alus KOTOpoil obecredynBaeT
NOJIyYEHHE TPEJCTABICHUS O LENX, COAEpkKaHUM, OOLIel cTpaTeruu
o0yuyeHus, BOCIIUTAHUS U PA3BUTHS O0YYAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMoro B paMKaxX KOHKPETHOTO MPOQuIIs;

e OpPraHU3aLMOHHO-IUIAHUPYIOLIAs, KOTOpas IIpeTyCMaTpPUBAET
ONpeJeNICHNE: TPUHLHUIIOB CTPYKTYpPUPOBAaHUS U IOCIIEIOBATEIBHOCTH
M3y4eHus y4eOHOro Marepuaia, KOJIWYECTBEHHBIX M KayeCTBEHHBIX €ro
XapaKTEepPHUCTUK; IMOAXOJI0B K (POPMHUPOBAHUIO COJAEP>KATEIbHON OCHOBBI
KOHTPOJIA M OLEHKHM 0Opa3oBaTENbHBIX IOCTHKCHHUH OOYYarommuxcsi B
paMKax HWTOTOBOM arTecTauud B (OpME €IMHOI0 TIOCYJapCTBEHHOIO
9K3aMeHa M0 XUMUHU.

[Iporpamma a1 yriryOJa€HHOrO U3YYEHUS] XUMUU:



e YCTaHaBJIMBAaET WHBAPUAHTHOE MPEIMETHOE COJAEp)KaHHUE, 00s3aTelIbHOE
JUIT U3Y4EeHUS] B paMKax OTAEIbHBIX MpoduieH, MnpeaycMaTpuBacT
pacrpefieieHue U CTPYKTYpUpPOBaHUWE €ro IO KjaccaM, OCHOBHBIM
CoJiep>KaTeNIbHBIM JIMHUSIM/pa3fiefiaM Kypca;

e J1aéT MPUMEPHOE pachpeiefieHne Yy4eOHOTO BpPEMEHHU, PEKOMEHIIYEMOIO
JUISL UBYUYEHUS OTACIBHBIX TEM;

e TMpeIjaracT NPUMEPHYIO IMOCJIEAOBATEIBHOCTh U3YUYEHUS Y4eOHOTO
Marepuanga ¢ y4€TOM JIOTUKH TOCTPOEHUSI Kypca, BHYTPUIIPEIMETHBIX U
MEXKIIPEIMETHBIX CBA3EH;

e J1a€T METOJIMUECKYIO0 MHTEPIPETAIMIO IIeJIe U 3a/lay U3ydeHus MpeaMera
Ha yrIIyOJIEHHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpeaHero oOmero o00pa3oBaHUs, COACPXKATEILHOW XapaKTEPUCTUKU
IJIAHUPYEMBIX PE3YJIbTaTOB OCBOCHMS OCHOBHOM 0Opa3oBaTeIbHOM
IPOTPaAMMBI CpeaHero o01ero oOpazoBaHus (JIMTYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXe ¢ YY4ETOM OCHOBHBIX BHJOB
y4eOHO-TIO3HABATEIbHBIX  JCHCTBHM  OOydYaromerocss IO OCBOCHUIO
COJIepKaHMsI TIPeIMETA.

[To BceM Ha3BaHHBIM MO3UIMAM B TMPOTrpaMMe MO XMUMHUHU TPEAYCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3zoBaHusa. 3a Tmpeae’laMd YCTAaHOBIEHHOW MTPOrpaMMoil MO  XUMHH
00s3aTeNIbHON (MHBAPUAHTHOM) COCTABIISIIOLIEH COAepKaHus y4eOHOro mpeaMera
«XuMus» OCTa€Tcsi BO3MOXKHOCTH BBIOOpa €ro BapHATHBHOW COCTABIISIONICH,
KOTOpasi JIOJKHA OTPEIENSIThCSl B COOTBETCTBHM C HAINpPaBICHUEM KOHKPETHOTO
npoduias 00ydeHus.

B cooTtBercTBUM ¢ KoHUeNTyalbHbIMU TonoxkeHusmMu PI'OC COO o
Ha3HAYEHUU TpeaMeToB 0a30BOoro u yriayOJIEHHOTO YpOBHEH B CHUCTEME
mudepeHIIMPOBAaHHOTO OO0YYEeHHUSI Ha YpPOBHE CpeIHero oobmiero oOpa3oBaHUs
XUMHUSL Ha YpPOBHE VYIIyOJEHHOTO U3YYEHHUsS HANpaBiI€H Ha pealn3alHio
MIPEEMCTBEHHOCTH €  MOCIEAYIOINIMM  3TaloM  MOJYyYEHHS  XUMHUYECKOTO
oOpa3oBaHHs B paMKaxX HW3yYEHHUS CHEIUAIBHBIX ECTECTBEHHO-HAYYHBIX U
XUMHYECKUX TUCIHUIIINH B By3aX M OpPTaHU3AIUSAX CPEJHETr0 Mpo(deccHoHaIbHOTO
oOpa3zoBanusa. B 93Toil cBsA3M wH3yueHHe mpeaMeTa «XUMHs» OPUCHTHUPOBAHO
MPEUMYIIECTBEHHO HA  PACIIUPEHUE U  YIIyOJIeHWE TEOPETUYECKOW W
MPAKTUYECKON MOATOTOBKH OOYYaIONIUXCsI, BEIOPABIINX OMPEACIEHHBINA MPOQPIITH
oOydeHwsI, B TOM YHCIIE C IEPCIIEKTUBOM MOCIETYIONIETO TOTYICHHS] XUMUIECKOTO
oOpa3oBaHus B OpraHu3aiusax npodeccruonansHOro oopazoBanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk MIaHHUPYEeMBIM pE3yiabTaTaM OCBOCHHS
dbenepanpbHON 00pa3oBaTEIbHON MPOrpaMMbl CpeaHEero ooOmero o0pa3oBaHUs
u3yueHue rnpeaMera «XUMHUS» OPHUEHTUPOBAHO TaKXKe Ha pelIeHHe 3aaad



BOCIIUTAHUSI U COIMAJIBLHOTO Pa3BUTUA OOydaromuxcs, Ha (OpMUpPOBAHUE Yy HUX
OOILIEUHTEIJIEKTYaJIbHBIX YMEHHUM, YMEHHUI pallMOHaIu3aluu y4eOHOTO Tpyda U
00OOIIEHHBIX CIMOCOOOB  JEATENBHOCTH, HMEIOMIMX MEXIUCUUIIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.

CocrapisitoniuMu ipeaMeTa «XuMUs» Ha ypOBHE YIIYyOJEHHOTO M3Yy4YeHUS
SABJISIIOTCS  yIUIyOn€HHbIE Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHnuydeckas xumusi». [lpu onpeaeneHnuu moaxo/10B K 0TO0OPY U CTPYKTYPHOM
OpraHu3aluy COAEpKaHUs STHUX KypCOB B MpOTrpaMMe MO XHUMHUU 3a OCHOBY
npuHATel nojoxeHuss GI'OC COO o paznuumsax 06a3oBOro u yriayOJEHHOTO
YPOBHEH U3yUYeHUs MpeIMETA.

OcHoBY copepxkanusi KypcoB «Opranumyeckas xumus» u «OOmas u
HEOpraHuuecKass XHMHS» COCTABJISET COBOKYIMHOCTh NPEAMETHBIX 3HAHUU U
YMEHUN, OTHOCAIIMUXCS K 0a30BOMY YPOBHIO H3Yy4YeHHUs TpeaMera. JTa cucTema
3HAHMM TOJYy4YaeT OMNpeAeEHHOE TEOPETHUECKOE JOMOJIHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIUA 00BEM  (HaKTOJIOTHYECKOTO
matepuana. Tak, Ha yriIyOJ€HHOM YypOBHE H3Yy4YeHHUs IpeaMmeTa olecreueHa
BO3MOXKHOCTb 3HAYUTEIBHOTO YBEIWYEHUS OO0BEMa 3HAHUW O XUMHUUYECKUX
dJIEMEHTaX M CBOMCTBAaX WX COCJAMHEHUN HAa OCHOBE PACHIUPEHUS U YIIyOJIeHUsI
NPEJICTaBIICHUH O CTPOCHUU BEIIECTBA, XMMHUYECKOW CBSI3M M 3aKOHOMEPHOCTSX
NIPOTEKAaHMs PeaKIINii, pacCCMaTPUBAEMbIX C TOUKH 3PEHUS XUMUYECKON KUHETHUKH
U TepMoauHamuku. W3yuenue mnepuoanueckoro 3akoHa u Ilepuoamueckoit
CUCTEMBI XUMHUYECKUX  DJIEMEHTOB 6azupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXaHUYECKUX MPEACTABICHUIAX O CTPOCHHHM aToMa. XUMHUYECKasi CBS3b
OOBSCHAETCS C TOYKU 3PEHUSI DHEPreTUUECKUX U3MEHEHU npu €€ 00pa3oBaHUU U
paspylieHnr, a TakKe ¢ TOYKHU 3pEHHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydenue
TUTIOB ~ peakiui  JAomonHseTcss  GOpMHpPOBAHUEM  MPEACTABICHHA 00
ANEKTPOXUMHUYECKUX MPOIIECCAX U AIEKTPOJTIU3E PACIIABOB M PACTBOPOB BEIIIECTB.
B kxypce opraHm4eckoil XMMUU MPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COCIMHEHUM ynemnseTcs 0co00e BHUMaHKE BOMPOcaM 00 3JIEKTPOHHBIX Y deKTax,
0 B3aMMHOM BJIMSTHUW aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIui.

Ocoboe 3HayeHWE WMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMUU
yrayOn€HHOTO YPOBHS U3YUEHHUS IS KJIIACCOB OIMPEAeIEHHOTO MPOQuIIs (TIaBHBIM
oOpa3oM Ha WX CTPYKTYpy W XapakTep JOMOJHEHWHA K OOmmel cucreme
MIPEIMETHBIX 3HAHWH) OKA3bIBAIOT BIMSHUE CMEXHBIE TIPeIMEThl. Tak, Hampumep,
B COJICpKaHUM TMpeaMeTa NIl KJIACCOB XUMHUKO-(DU3UYecKoro mpoduis O0ibinoe
3HaueHne OyayT WMETh DJIEMEHTHl y4eOHOro Marepuana mo obmieit xumuu. [lpu
M3Y4YCHUHW TIpeJMEeTa B JIaHHOM CIydae akIeHT OyJeT caenaH Ha OOI[HOCTH
METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUI B XMUMHUU U B (U3UKE: aTOMHO-
MOJIEKYJsipHasi Teopusi (MOJEKYJsipHAs Teopus B (U3UKE), 3aKOHBI COXPAHECHUS



MacCbl M DHEPIHM, 3aKOHBl TEPMOJIWHAMHUKH, DJIEKTPOJIN3A, IPEACTABICHUS O
CTPOECHMH BEUIECTB U IPYTOE.

B TO Xe BpeMs B COIEpXKaHWM IIpeaMeTa Il KIACCOB XUMUKO-
Ounonornyeckoro npoduis OONbIINNA YAENbHBIA Bec OyleT MMETh OpraHuyecKas
xumusi. B 3TOM  cioyyae  mpenocTaBisieTCss  BO3MOXHOCTb 1l OoJiee
OOCTOSITENIBHOTO ~ PAacCCMOTPEHUS  XMMUYECKOM  OpraHu3aldd  KIETKH  Kak
OMOJIOTUYECKON CHUCTEMBI, B COCTaB KOTOPOH BXOHST, K MpPUMEpPY, TaKHe
CTPYKTYpPHbIE KOMIIOHEHTBI, KaK JUOUABL, OENKH, YIJIEBOAbl, HYKIECHHOBBIC
KHUCJIOTBI M Apyrue. [Ipm 3ToM 3HaHUSA O COCTaBE W CBOMCTBAaxX INpPEACTaBUTEINEH
OCHOBHBIX KIJIACCOB OPraHMYECKUX BEIIECTB CIYKAT OCHOBOW [JIsi HW3Y4YEHUS
CYLIHOCTH MPOIecCOB (POTOCUHTE3A, IbIXaHUs], TUILEBAPEHUSI.

B mmane ¢opmupoBaHHS OCHOB HAyYHOTO MHUPOBO33PEHHUS, OCBOCHHUS
0OLIIEHAayYHBIX METOJIOB NTO3HAHUS U OMBITA MPAKTUYECKOTO MPUMEHEHHS HAYUYHbBIX
3HAHUW M3yYCHHE TpeaMeTa «XHMHUsS» Ha YriayOJéHHOM YpPOBHE OCHOBAHO Ha
MEXMPEIMETHBIX CBS3X C Y4YEOHBIMHU TMpeaMEeTaMHu, BXOASIIMMU B COCTaB
npeIMeTHbIX obOnactelr «EcTecTBeHHO-HAay4YHBIE TpeAaMeThl», «Maremartuka Hu
uHpopmatuka» u «Pycckuii A3bIK U IUTEpATypay.

[Ipu u3ydyenun yyeOHOro mnpeamera «XUMUS» HA YIIIYOJIEHHOM YpPOBHE
Tak)ke, KaKk Ha YPOBHE OCHOBHOT'O M CPEJIHETO 0011ero oobpasoBanus (Ha 6a30BOM
ypOBHE), 3a7laueil MEPBOCTEIICHHON 3HAYUMOCTH SBISETCS (POPMUPOBAHHE OCHOB
HAyKd XUMHU KaKk o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATENIbHOCTY Y€JIOBEKA U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenue
ATOW 3aJaud Ha YIUIYOJIEHHOM YPOBHE U3YYECHHs] TIpeIMeTa Mperoaraet
pean3aLMIO TAKUX LIEJIEH, KAK:

e (opmupoBaHue mnpeACTABIECHUN: O MaTepUATbLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTSX U MMO3HABAEMOCTH SIBJICHUM MPUPOBI, O MECTE XUMHUH B
CUCTEME €CTECTBEHHBIX HayK U €€ BeAylled poiu B oOecredeHUuu
YCTOWYMBOTO  pa3BUTUS  YEJIOBEYECTBA: B  PEUIEHHMH  OpoOiem
HKOJIOTUYECKOM, PHEPreTUIECKON M MUIIEBON O€30MacHOCTH, B Pa3BUTHUU
MEJIMIMHBI, CO3JaHNN HOBBIX MAaTE€pUAJIOB, HOBBIX HCTOYHUKOB SHEPIUH, B
00ecnevyeHny paroHaIbHOIO MPUPOJOINOIb30BaHMs, B (POPMUPOBAHUU
MHUPOBO33pEHUSI U OOLIEH KYyJBTYpbl YEJIOBEKA, a TAKKE JKOJOTMYECKHU
000CHOBAaHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U MPUPOIHOMN Cpefe;

e OCBOCHHE CHUCTEMbl 3HAHHM, JIEKAINIMX B OCHOBE XUMHUYECKOU
COCTABIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUPa: PyHIaAMEHTATBHBIX
MOHATUH, 3aKOHOB M TEOPHUM XWMHHM, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pAa3HbIX YPOBHAX — AaTOMHOM, MOHHO-
MOJIEKYJISIPHOM,  HAJMOJEKYJIIPHOM, O  TEPMOJAMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX NPOTEKAaHHS XMUMHUYECKUX PEAKLUUH, O



XUMHYECKOM PaBHOBECHH, PACTBOpPAX M AUCIICPCHBIX CHCTEMaX, 00 00mux
HAyYHBIX MPUHIIUATIAX XUMHIECKOTO MPOU3BOJICTBA;

e (QopmMmupoBanue y oOyyJaromuxcs OCO3HAHHOT'O MMOHUMAaHHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHMHYECKUX 3HAHUW MJI1 OOBSCHEHUS
KJITIOYEBBIX HJIEH W TMPOOJEM COBPEMEHHOW XHMHH, IJIs1 OOBSICHCHHS |
NIPOTHO3UPOBAHMSI SBJICHUH, UMEIONIUX €CTCCTBCHHO-HAYYHYIO MPHUPOAY;
IPaMOTHOTO PEIICHHsI TTPOOJIEM, CBSI3aHHBIX C XUMHEH, TIPOrHO3UPOBAHHSI,
aHaJu3a M OIEHKH C MO3UIIMI IKOJIOTHUUECKON O€30MacHOCTH MOCIIeICTBU I
OBITOBOW W TPOM3BOACTBECHHOHN JEATEILHOCTH YEIOBEKA, CBS3aHHOW C
XHMHYECKUM  TIPOM3BOJICTBOM, HCIIOJIb30BAaHUEM M IMepepadOTKOU
BEIIECTB;

e yrayOJeHWUE  TPEJACTABICHWA O  HAy4YHBIX  METOJax  IO3HAHWS,
HEOOXOUMBIX JUII TPHOOPETCHHS] YMEHUH OPHEHTHPOBATHCS B MHPE
BEIICCTB M OOBSICHCHHS XHMHYCCKUX SBJICHUW, HWMCIONIUX MECTO B
IIPHUPOJIC, B MPAKTHUYCCKON JCATEITHPHOCTH U MTOBCEIHEBHOM KU3HU.

B 1mraHe peanuzanuy TEPBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BHUBAIOIIMX
(GYHKIMI 1IEJIOCTHONW CHUCTEMBI CPEJHEro OOIIero oOpa3oBaHMs MPU WU3YUYECHUH
npeaMera «XuUMHs» Ha  yrAOyOJIEHHOM ypOBHE OCOOYIO  aKTyaJlbHOCTh
IpUOOPETAIOT TAKUE 1SN U 3a/1a4H, KaK:

e BOCIUTaHUWE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHHUA TPUPOJIBI,
yBaXEHUSI K TIpollecCYy TBOpPYECTBA B 00JIACTU TEOPETHUECKHX H
NPUKJIAHBIX HMCCIEOBAaHUN B XUMUHU, (HOPMHUPOBAHHE MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHEC MOTHBallMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIFO ¥ CaMOBOCIIMTAaHMIO  Ha  OCHOBE  YCBOCHHS
00IIeYeI0BEYECKUX [ICHHOCTEH;

e pa3BHUTHE MO3HABATEIIbHBIX UHTEPECOB, UHTEIJICKTYAIbHBIX U TBOPUYECKUX
criocoOHocTel oOydarommxcs, (OPMHPOBAHHWE Y HHX CO3HATEIBHOTO
OTHONICHHUS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCIICIITHOW TTPO(eCCHOHATBHON M OOIIECTBEHHOM JIeITEIIBHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pOBBIO H TMOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

e (opmupoBaHHe yMEHWW W HABBIKOB Pa3yMHOTO TMPHUPOOTIOIB30BAHMS,
Pa3BHUTHE DKOJIOTHUECKON KYJIbTYpPbI, TPUOOPETEHUE OMbITA OOIIECTBEHHO-
MIOJIE3HOM IKOJIOTUYECKOUN AEATEIHHOCTH.

OO6miee yucIo 9acoB, MPEAYCMOTPEHHBIX JIJIST U3YYCHHUS] XUMUW Ha YTITyOJIeHHOM
YpOBHE cpenHero obmiero oopa3oBanus, coctaBiseT 204 gacoB: B 10 kmacce —
102 yaca (3 yaca B Henento), B 11 kiacce — 102 yaca (3 yaca B HeJeNI0).



COIAEPKXAHUE OBYUEHUA
10 KVIACC

OPI'AHUYECKAS XUMUSA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOM XMMUHM.

IIpenmer W  3HAYeHHWE  OpPraHUYECKOW  XMMMH, IIPEACTABICHUE O
MHOT000pa3uy OPraHUYECKUX COEAUHEHUM.

DNEeKTpOHHOE CTPOCHHME aToMa YIJIEpoJa: OCHOBHOE U BO30YXKAEHHOE
COCTOsIHMSI. BasleHTHbIE BO3MOKHOCTM aTOoMa YIJIepoAa. XHMMHUYECKas CBS3b B
OpraHMYeCKUX COEIMHEHUAX. Tumbl THOpUAU3ALMM aTOMHBIX oOpOuTane
yraepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAJEHTHOU CBSI3U (OOMEHHBIN U JOHOPHO-
aKIenTopHbIi). TUMBl NEpeKphIBAaHUS AaTOMHBIX OpOuTaned, G©- U T-CBS3U.
OnunapHas, nBoWHAsE U TpoiHasi cBA3b. CrocoOBI pa3phiBa CBsI3eM B MOJEKYJIax
opranndeckux BemiectB. [loHsiTue o cBOOOJHOM pajukane, HykKiIeopuiae Hu
anekTpoduIe.

Teopust crpoeHuss opraHuyeckux coeauHeHuii A.M. byrtnepoBa u
COBPEMEHHBIE NIPEACTABIEHUS O CTPYKTYpPE MOJEKYJ. 3HAYEHUE TEOPUHU CTPOEHUS
OpraHMYecKUX CoeAuHEHUN. MOoNeKynsipHble W  CTPYKTYpHbIE  (DOPMYIIBI.
CtpykTypHble (OpMyJbl pa3jIUYHBIX BHUJAOB: pa3BEPHYyTas, COKpaliéHHAs,
ckenetHas. WM3omepus. Buuabl H30Mepuu: CTPYKTypHas, HNPOCTPAaHCTBEHHAS.
OnexTpoHHble YP(DEKTH B MOJEKYJIaX OPraHUYECKUX COCTUHEHUN (MHAYKTHUBHBIM
U ME30MEPHBIN 3P HEKTHI).

[IpencraBnenne o KiIaccU(pUKAUKU OpraHUYECKUX BemiecTB. [loHaTue o
dbynkimonanbHou rpymme. ['omonorus. ['omonornyeckue psiasl. CuctemaTudeckas
HOMeHKJaTtypa oprannueckux coeauHeHuid (IUPAC) u TpuBHaibHBIE Ha3BaHUS
OTJI€JIbHBIX MPEICTABUTEIEH.

OcobOeHHOCTH U KiIaccU(UKAIUs OpraHuYecKuX peakiuid. OKHCIUTEIBHO-
BOCCTaHOBHUTEJIBHBIEC PEAKIIUU B OPTAHUYECKON XUMHUH.

OKCIEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEHIECTB M HUX MpEeBpalll€HU:
O3HAaKOMJICHHE ¢ oOpa3laMu OpPraHWYECKHX BELIECTB M MaTepHallaMd Ha HUX
OCHOBE, OIIBITHl 110 IPEBPALICHUID OPraHWYECKUX BEIIECTB MPU HArpeBaHUU
(maBneHue, OOYIJIMBaHWE U TOPEHHE), KOHCTPYMPOBAHHUE MOJEIEH MOJIEKYI
OpPraHNYECKUX BEIIECTB.

YriieBogopoasbl.

Anxanbl. ['omonmornueckuii psijy ankaHoB, 001mas popmMyiia, HOMEHKIATypa |
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOSHHME MOJIEKYI alKaHOB, Sp-
rudpuan3anus aTOMHBIX OpOWTase yriepojna, o-cBsi3zb. DU3MUECKHE CBOMCTBA
AJIKAHOB.



XUMHUYECKUE CBOMCTBA aJKaHOB: PEAKIMHM 3aMENICHUs, HU30MEpHU3allui,
JNETUAPUPOBAHMS, ITUKIU3AIUN, TUPOIU3a, KpeKuHra, ropenus. [Ipencrasienue o
MEXaHU3ME PeaKInil paJuKadIbHOIO 3aMEICHHUS.

Haxoxpaenue B npupoae. CriocoObl MOTyYeHUs] U1 TPUMEHEHUE aJIKaHOB.

Huknoankanel. OOmas ¢popmysna, HOMEHKIATypa U uzoMepusi. OCoOOEHHOCTH
CTPOCHHMS M XUMHUUYECKHUX CBOMCTB MajbiX (IUKIOMPOINAH, LHUKIOOyTaH) H
OOBIYHBIX (LIIMKJIOMEHTaH, IUKJIOTEeKCaH) HUKIoankaHoB. CrnocoObl MONyYeHUs: U
MIPUMEHEHHE ITUKIIOATKAHOB.

Ankensl. ["'omonorudeckuii psii ajkeHoB, 0o601mias ¢opmysia, HOMEHKIATypa.
DIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHME MOJIEKYJI —AlKEHOB, Sp*-
rudpuan3anus aTOMHBIX opOuTayie yriepoaa, o- U m-cBsi3u. CTpyKTypHas u
reomeTpuueckas (UucC-TpaHc-) uzoMmepus. Dusndyeckre CBONCTBA AJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIMHM MPUCOCAUHEHUS, 3aMCILCHUS B O-TOJIOKEHUE
Ipu JABOMHOM CBS3MW, MOJUMEpU3aluu U okucieHus. [IpaBwio MapkoBHUKORA.
KauecTBeHHbIe peakiny Ha JBOMHYIO CBS3b. CrIOCOOBI MONYYEHUS U MPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukarus ankaaueHoB (CONpsiKEHHbBIE, U30JIUPOBAHHBIC,
KymynuposaHnuvie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOWCTB
COnpsbKEHHBIX  aueHoB, 1,2- u  1,4-npucoenunenue. Ilonumepuszaius
conpspKEHHBIX JueHOB. CrOCOObI MOTyYeHUs U IPUMEHEHUE aTKaIUCHOB.

Anxunbl. ['oMonorudyeckuii psj alkuHOB, 001mas Gopmysa, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ alIKUHOB, Sp-
rudpuan3anus aTOMHBIX opOuTaned yriepona. dusnyeckre CBOWCTBA aTKHHOB.
XHWMHUYECKHE  CBOWMCTBA:  PEaKIUMU  NPUCOCAWHEHUs,  JUMEpU3ALUU U
TPUMEPHU3ALNH, OKUCIEHUS. KHCIIOTHBIE CBOIICTBA aTKWUHOB, UMEIOIIUX KOHIIEBYIO
TpOHHYIO cBs3b. KauecTBeHHBIEC peakiMy Ha TPOMHYIO CBsA3b. CIOCOObI MOIydeHHUS
Y IPUMEHEHHE AIIKUHOB.

ApomaTuyeckue YrieBogopoabl (apeHbl). ['OoMONOrMyeckuil psii apeHoB,
obmrast hopmyrna, HOMEHKIATypa U U30MepHsi. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpOCHHE MOJIeKYJbl OeH30ma. DU3UYECKHE CBOMCTBA apeHOB. XHUMHUYECKHUE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHUS B OCH30JIbHOM KOJIbIE U
YIJIEBOJOPOJHOM paJuKale, PEeaKUUd NPUCOECANHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBmeHne 00 OpPUSHTUPYIOMIEM JEHCTBUU 3aMECTHTENCH B
OCH30JIbBHOM KOJIbIIE Ha TMpPUMEpPE aNKWIBHBIX paJUKaIoOB, KapOOKCHUIIBLHOM,
TUAPOKCUIBHOM, aMHMHO- M HUTPOrPYIIbI, aTOMOB TajloreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB cTupoia. [lonmumepuszanus ctupona. CrocoObl MOTy4eHUsT U
MIPUMEHEHUE apOMaTUUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponusiii ra3. IlonytHeie HeTsHbIE ra3bl. HedTh U €€ mpoucxoxaeHue.
KameHnHnblit yronb u npoaykTsl ero nepepadotku. Crnocoosl nepepaboTku HedTH:



MEPEroHKa, KPEKUHI (TEPMHUYECKUM, KATAIUTHYECKU), pUPOPMHUHT, MUPOJIU3.
[TponykThl nepepaboTKu HEPTH, UX TPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY Pa3IUYHBIMU KJIACCAMU YTIEBOAOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOTEHIPOU3BOJIHBIX YIJIEBOJIOPOJOB. Peakiuu
3aMelIeHrs TajoreHa Ha THUAPOKCOTPYIIy, HUTPOTPYIIY, I[UAHOTPYIIILY,
aMmuHoOrpymnmy. JlelicTBMe Ha TraJOoreHNpPOU3BOAHBIE BOJHOTO M CIHMPTOBOIO
pacTBopa MIEnoun. B3anMOIENCTBUE IUTajJOT€HAIKAHOB C MAarHMeéM U LHUHKOM.
[Tonstue 0 METAJUIOOPTraHUYECKUX COEIUHEHMUSIX. Hcnonw3oBanue
raJIOreHIPON3BOIHBIX YTJIEBOJOPOJOB B OBITY, TEXHHMKE U TMPU CHHTE3E
OpraHUYECKUX BEIICCTB.

OKCIEPUMEHTAIbHBIE METOIbl HW3YUYCHHs] BEIIECTB M HUX MPEeBpaIlCHUM:
u3ydeHrue (PU3NUYECKUX CBOMCTB YTIE€BOJOPOJIOB (PACTBOPUMOCTD), KAaU€CTBEHHBIX
peakiuii  yriieBOJOPOJIOB Pa3IMYHBIX KIAcCOB (0OeciBeunBaHUE OpOMHON WU
WOJHOM BOJIbI, pacTBOpa IEpMaHraHata Kajausi, B3aUMOJCHCTBHE alleTHICHA C
aMMHMAYHBIM pacTBOpoM okcuaa cepedpa(l)), kadecTBeHHOE OOHaApYyKEHUE
yriaepojia ¥ BOJOPOJa B OpPraHWYECKHX BEIECTBAX, IOJydeHUE OJTHICHA U
U3y4YeHUE €r0 CBOWMCTB, O3HaKoMjeHHE C KoJulekuusimMu «HedTb» u «Yromby, C
oOpa3liaMud  TUTACTMAcC, KaydyKOB M PE3UHBI, MOJICIUPOBAHUE MOJICKYI
YII€BOJOPOI0OB U FajJOr€HIIPOU3BOIHBIX YIJIEBOJIOPO/IOB.

Kuciopoaconepsxkamue opranudeckKue coeJHHEHHUS.

[IpenenvHble omHOAaTOMHBIE CHUPTHl. CTpoeHue MoOJeKyn (Ha Mpumepe
MeTaHoJla M JTaHosa). ['omonoruueckuili psa, obmas Qopmyna, H3OMepHs,
HOMEHKJIaTypa U kiaccudukamus. Dusznueckue CBOMCTBA  MpeneNbHbBIX
OIHOATOMHBIX CHUPTOB. BoOIOpOIHBIE CBSI3M MEXAY MOJEKYJaMH CIUPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIUU 3aMEIICHHs, JeruipaTalud, OKHCICHHUS,
B3aUMOJECHCTBHE C  OpPraHMYECKMMU U  HEOPraHMYECKMMH  KHUCJIOTAMHU.
KauecTBeHHast peakysi Ha OTHOATOMHBIE CIIUPTHI. [[eMCTBUE ATaHOIa U METaHOJIa
Ha opranm3M uenoBeka. CrmocoObl MOJTy4YeHUs M TMPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3dupsl, HOMEHKIaTypa B u3oMepus. OcCOOEHHOCTH (PU3HYECKUX U
XUMHUYECKHX CBOMCTB.

MHOroatoMHbl€ CHUPTHI — STUJIEHIVIMKONb U TIULEpUH. DU3NUEeCKue Hu
XUMHUYECKHE CBOWMCTBA: PEAKIMU 3aMEIICHUs, B3aUMOJICHCTBUE C OpraHUYEeCKUMU
U HEOPraHWYECKUMHU KHUCIOTaMHU, KAaYeCTBEHHAs peakius Ha MHOTOaTOMHBIE
cupthl. [lpencraBneHne 0 MexXaHHW3ME pPEAKIUN HYKICO(DWIBHOTO 3aMEIICHHS.
JleiictBue Ha opranu3M denoBeka. (CrmocoObl TONY4YeHHWS] W TPUMEHECHHE
MHOT'OaTOMHBIX CITUPTOB.

®enon. CrpoeHHE MOJEKYIbl, B3aUMHOE BIUSHHUE TUJPOKCOTPYIIBI U
O0eH30apHOTO snpa. Pusnueckue cBoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauectBeHHble peakiuu Ha (eHos. TokCHYHOCTH (eHona.
CnocoObl nosrydyeHus u npumeHenue ¢penona. Genonpopmanpaeruinas cMoa.

KapOoHunbHbie coeTuHEeHUs — albACTUIAbl U KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHUJILHOM Tpynmbl. ['OMonOruyeckue psabl albJIeTU0B U KETOHOB, OO0IIas
dbopmyna, u3zoMepuss U HOMEHKJIaTypa. DU3MYECKHE CBOWCTBA ajbJETUIO0B U
KETOHOB.  XMMHMYECKHE  CBOMCTBAa  aJIbJETMJOB M  KETOHOB:  PEaKIUHU
npucoenrHeHus. OKUCIEHNE alIbIETHI0B, KAUECTBEHHBIE PEAKIIMU HA aJbJICTHUIbI.
Cnoco0bI oJTy4eHUs: ¥ MPUMEHEHUE albJACTUI0B U KETOHOB.

OHOOCHOBHBIE Mpe/IebHbIE KAPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. M3omMepust u HOMeHKIaTypa. dusznueckue CBOMCTBRA
OJTHOOCHOBHBIX MPENIECIbHBIX KapOOHOBBIX KHUCIOT. BOJOpOAHBIE CBSI3M MEXIY
MOJICKYJIaMU KapOOHOBBIX KHUCJIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi ITepuUKaIUU, PEaKIMU C Y4YaCTUEM YTJIEBOJOPOIHOIO paauKaa.
OCOOEHHOCTH CBOWCTB MYpaBbUHOM KHUCJIOTHL. [loHSITHE O NPOU3BOIHBIX
KapOOHOBBIX KHCJIOT — CJIOXKHBIX 3(upax. MHoroo6paszue KapOOHOBBIX KHCIIOT.
OcoOeHHOCTH CBOWCTB HEMPENETbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT,
JTUKapOOHOBBIX KHUCJIOT, TUAPOKCUKAPOOHOBBIX KUCIOT. IIpencraBurenu BBICITUX
KapOOHOBBIX KHCJIOT: CT€apWHOBAs, MAJIbMUTUHOBAsS, OJICMHOBAS, JUHO/E6AS,
JIUHONIeH08as KUCIIOThL. CTIOCOOBI MOTyYeHUsI U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Cnoxubie 3¢upnl. ['oMonornueckuii psa, oOmas (opMmyna, u3oMepus H
HOMEHKIaTypa. Du3nyeckne M XUMHYECKUE CBOMCTBA: THUAPOJIU3 B KHUCIOW H
IEIIOYHOU CpELE.

Kupsi. Ctpoenue, puznueckue U XUMUUECKHE CBOMCTBA KUPOB: THAPOJIN3 B
KHUCIION M 1IeI09HOM cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX OCTATKH
HEMpeAEIbHBIX KUPHBIX KUCIOT. JKUpPBI B IPUPOJE.

MpbL14 KaK COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE JIEHCTBHUE.

OO6mast xapaktepuctuka yriaeBoaoB. Knaccudukamms yrieBoaoB (MOHO-, TU-
U Tonucaxapuabl). MoHOcaxapuabl: TIIOK03a, (PyKTO3a, rajgakro3a, pubo3a,
ne3okcuprbo3a. du3znyueckue CBONCTBA M HaXOXJeHHE B Npupoae. POTOCHUHTES.
XHUMHUYECKHE CBOMCTBA TIFOKO3bl: PEAKIIMH C YYaCTUEM CIUPTOBBIX U albJICTUIHOU
Ipynm, CIOUPTOBOE W MOJOYHOKHCIOE OpokeHwe. [IpumeHeHue TIIOKO3bI, €€
3HAYEHUE B KU3HEIACATEIBHOCTH Opranu3ma. Jlucaxapuabl: caxaposa, MajlbTo3a U
nmakTo3a. BocctaHaBnmBaromye 1 HEBOCCTAHABIMBAIOIINE aucaxapuasbl. ['uaponus
nucaxapunoB. Haxoxnenue B npupose u npuMmeHenue. llonucaxapuapl: kpaxmann,
[NIMKOTeH W 1emnono3a. CTpoeHHe MakKpOMOJEKYyJ Kpaxmana, TJIMKOTeHa U
HEJUTI0NIO3bl.  DPU3MYECKHMEe CBOMCTBA Kpaxmaja M LEJUIIOJIO3bl. XHWMHUYECKHE
CBOWCTBAa Kpaxmajia: TMApPOJIN3, KAYeCTBEHHAs pEakuus ¢ HOJOM. XUMHYECKHE
CBOMCTBA WEJUTIOJIO3bI: TUIPOJIN3, MoydyeHue 3GupoB 1eioio3bl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allETaTHBIN MIENK).



ODKCNEPUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB M WX MPEBPALICHHUIA:
PacTBOPUMOCTD PA3JIMYHBIX CIIMPTOB B BOJAE, B3aUMOJEHCTBHUE ITAHOJIA C HATPHUEM,
OKHUCJIEHUE ATWJIOBOI'O CIIMPTA B albJIETH] HAa PACKaJ€HHOM MEIHOW MPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CIHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BaHHE
BUJIEOMATEPUATIOB), KAYECTBEHHbIE pPEAKUMU Ha ambIeruiibl (C THIAPOKCUIOM
nuammuHcepeopa(l) wu  rugpokcumom  meau(Il)), peakums riMIiepuHa €
ruapokcugom Meau(Il), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIIOTHI,
B3aUMOJICHCTBUE pacTBOpa TIIIOKO3bl ¢ TuapokcuaoMm meau(Il), BzaumoneiictBue
Kpaxmaja C MOJIOM, PELICHUE SKCIEPUMEHTAJbHBIX 3a71a4y no teMaMm «CrnupTsl U
denoinby, «KapboHoBbie KUCAOTHI. CI0KHBIE YPUPBI.

A3oTcoaepiKalniue OpraHu4ecKue coelMHeHMs.

AMHHBI — OpraHUYECKUE MPOU3BOJIHBIE aMMHaka. Kiaccudukaius aMUHOB:
anudaTuyecKkue W apoOMaTHYECKHE, IEePBUYHBbIC, BTOPUYHBIE M TPETUYHEIE.
Ctpoenue moJekyn, oOmas Gopmyina, U30Mepusi, HOMEHKIATypa U (PU3NYECKUE
cBoiicTBa. XMMHUYECKOE CBOWCTBA anu(paTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA,
ANKWJIMPOBAHUE, B3aUMOJICHCTBUE NEPBUYHBIX AMUHOB C a30THCTOW KHCIIOTOM.
Conu aKuIaMMOHUS.

AHWIMH — TpEeACTaBUTENb aMHHOB apomaTtudeckoro psga. CrpoeHue
aHwiMHA. B3auMHOe BiMsIHUE TPYNI aTOMOB B MoJieKyJie aHwinHa. OcoOeHHOCTH
XUMHYECKUX CBOWCTB aHuiuHA. KauecTBeHHble peakiuu Ha aHuiduH. CrocoObl
NOJIyYeHUs M TpuMeHeHue anudaruyeckux amuHoB. [lonmydyenue aHwiMHa Wu3
HUTPOOCH30I1A.

AmMuHokucnoThl. HomeHknarypa u nomepusi. OTAenbHble PEACTABUTENN O-
AMHMHOKHCIIOT:  TJIMLWH, ajaHuH. @Pu3nyeckue CBOMCTBA  aMHUHOKHUCIIOT.
XVWMHUYECKHE CBOMCTBA aMHMHOKHCIOT Kak aM(OTEepHBIX  OpraHUYECKUX
COCIMHEHUMN, peaklus TMOJUKOHJEHCAlUU, O00pa3oBaHUE TMENTUAHOW CBS3H.
buonornueckoe 3HaueHrE aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 NENTUIOB.

benku kaxk npupoaHele nonuMepsl. [lepBuyHas, BTOpUYHAS M TpPETUYHAA
CTpYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OEJIKOB: TUIPOJIW3, JEHATypauus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

OKCIEpUMEHTAIIbHbIE METOAbl HU3YYEHHUsI BEIIECTB M HUX IPEBPAILCHUI:
pacTBopeHHEe O€NKOB B BOJE, AEHATypalusi OEIKOB MpPU HATPEBAHUU, LIBETHBIC
peakiuu Ha O€JKH, peIIeHHE OHKCIePUMEHTANbHBIX 3ajlad [0 TeMaM
«AsoTconeprkaiue OpraHu4eCcKue COEZIMHEHUS u «Pacno3naBanue
OPraHUYECKUX COCTMHEHU .

BricokoMOJIeKY/ISAPHbIE COCIMHEHUS.

OCHOBHbIE TOHATHSI XUMHUU BBICOKOMOJIEKYJISAPHBIX COCAUHEHUN: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTEIEHBb MOJUMEPU3ALNN, CPEAHSS MOJEKYJIApHAs



Macca. OCHOBHBIE METOABl CHHTE€3a BBICOKOMOJEKYISPHBIX COCAMHEHUN —
MOJIMMEPU3ALINS U TTOJIMKOHICHCAIIHS.

[Tonumepubsie wmatepuanbl. I[lmactmacchl (MOMUATUIICH, MOJUIPOIUIICH,
MOJIMBUHUWIXJIOPU,  TOJTUCTUPOJ, MOJIUMETUIMETAKpWiIaT, MOoJUKapOOHATHI,
noMATHICHTepeTanaT). Y Tin3anus 1 nepepadboTka miacTuka.

DnacToMepsl: HaTypaJbHBIM KayuyK, CHUHTETUYECKHE Kay4yKd
(OyTamueHOBbIN, XJIOPONMPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHble (XJIOMOK, EPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUUYECKHE (KAlPpOH U JIaBCaH).

[Tonmumepsr CIEeUATIBHOTO Ha3HAYCHUS (Tedion, KeBJIap,
AIEKTPONPOBOISAIIME OJUMEPBI, OMOpa3iiaraeMble IOJTUMEPHI).

OKCIEpUMEHTAJIbHBIE METOAbl HW3YUYEHUsI BEIIECTB M WX MPEBPAIICHUI:
03HAKOMJICHHE C 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TIACTMAcCC,
Kay4yKOB, pCIICHUE OSKCIIEPUMEHTAIBHBIX 3a1auy 1o TeMe «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

PacuétHrie 3agaun.

Haxoxaenue wmoiiekyaspHord (OpMysbl OPraHMYeCKOro COCIMHEHHUS TI0
MAacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJSAIIUX B €ro COCTaB, HaXOXJICHUE
MOJIEKYJISIpHOW  (OpMYJIBl OPraHUYECKOro COeAMHEHUsT 1Mo wmacce (00BEMY)
NPOJYKTOB CTOpaHHs, MO KOJUYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB
peakluud W/WIM HCXOIHBIX BEUIECTB, YCTAHOBJIEHUE CTPYKTYpHOH (POpPMYIIbI
OpPraHMYecKOro BEIIeCTBA HAa OCHOBE €r0 XMMHUYECKHUX CBOWCTB WJIM CIOCOOOB
NOJIYYEHUS, ONPENEJICHHE JOJM BBIXOAA NPOIYKTa PEAKIMU OT TEOPETUUYECKU
BO3MOKHOTO.

MexrpeaMeTHbIE CBS3H.

Peanuzanus MeXIpeIMETHBIX CBA3EH MPU U3YUYEHUHU OPraHUYECKOW XMMHUU B
10 kmacce OCYIECTBISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUW, TaK W TMOHATHI, MPUHATBIX B OTIAEIBHBIX MpEeaMeTax
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0mme ecTecCTBEHHO-HAYYHBIC MTOHATHUS: SIBIICHUE, HAYYHBINA (DaKT, TUTIOTE3a,
TEOpHUs, 3aKOH, aHalIW3, CHUHTE3, Kiaccuukaius, HaOIOIeHNEe, H3MEpEHUeE,
AKCHEPUMEHT, MOJENb, MOJICIIMPOBAHHE.

duznka: Marepus, aToM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJICKYJa,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSIHUE
BellleCTBa, (DU3WYECKUE BEJIUYWHBI, €IUHHUIBI HU3MEPEHHs, CKOPOCTh, SHEPIHUs,
Macca.

buonorusi: knmetka, opraHm3M, JKOCUCTeMa, Owocdepa, MeTaboIHU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TreTepoTpOodHBIA TUI MHUTaHUSA, OpPOXKEHHE,



dorocuHTe3, IBIXaHWE, OCNKH, YIIAEBOABI, JKUPBI, HYKIECHHOBBIC KHCIIOTHI,
(epMeHTBHI.

['eorpadus: none3Hble HCKOMaeMble, TOTIIUBO.

TexHonmorusi: TNHUIIEBBIE MPOAYKTHl, OCHOBBI PAIMOHATIBHOTO THTAHUS,
MOIOIIHE CPENICTBA, MATEPHAIIBI U3 HCKYCCTBEHHBIX M CHHTETUYECKIX BOJIOKOH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMKWN
HA VTJIVBJIEHHOM YPOBHE CPEJIHEI'O OBHIEI'O OGPA3OBAHMA

JIMUHOCTHBIE PE3YJIbTATBI

B CcOOTBeTCTBUHM C CHCTEMHO-AEATEIbHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUS» Ha YpOBHE CPEIHETro
oOmero oOpa3oBaHUsl BBIJAEICHBl CIEAYIONIME COCTABISIIOLIME: OCO3HAHUE
0o0yJarolmuUMHUCsT POCCUMCKON TpaXJaHCKOWM HJEHTHUYHOCTH;, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH M CAMOOIIPEAEIEHUIO; HAIMUYME MOTUBALIMM K
0Oy4eHHIO; TOTOBHOCTh M CIHOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHSATHIMH B OOIIECTBE TMpaBUJIaMU W HOPMaMH TIOBEJCHMsS; HAIUYUE
IPABOCO3HAHMS, IKOJIOTMUECKON KYJIbTYpPbl; CIIOCOOHOCTh CTABUTD 1I€JIM U CTPOUTH
’KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS IMpeAMeTa «XHUMHS»  OTPAKaAIOT
c(OpPMHPOBAHHOCTh OIbITA TO3HABATEIBHON M MPAKTHYECKOW JEATEIbHOCTH
oOy4aromuxcs B MpoIlecce peaau3aini 00pa3oBaTeIbHON JesTEIbHOCTH.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS TMpeameTa «XHUMHUS»  OTpaKaroT
c(OpPMHUPOBAHHOCTh OIbITA TO3HABATEIBHONM M MPAKTHUYECKOW JeATEIbHOCTH
oOydarmuxcs B Mpoliecce peaan3alud o0pa3oBaTelIbHON JeATeIbHOCTH, B TOM
YHUCJIE€ B YaCTH:

1) rpa:xaaHCKOro BOCIMTAHMS:

OCO3HaHMS 00YYAIONIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEM,
YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEHICHUH YYEOHBIX M TMO3HABATEIBHBIX 33714, BHITTOJIHEHUH
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEeHTBI IPYTUX MPU aHAIH3E PA3THUYHBIX BUJIOB YUYEOHOU NeATEIHHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

LEHHOCTHOI'O OTHOIIEHHMSI K MCTOPUYECKOMY W HAYYHOMY HACIEIUIO
OTEUYECTBEHHON XMMUM;

YBO)KEHHUS K TPOLIECCY TBOpYECTBA B OOJACTH TEOPUU M MIPAKTHUECKOTO
MPUIOKEHHUS] XUMHHM, OCO3HAHUSI TOrO, YTO JAHHbIE HAayKH €CThb pe3yJbTar
JUINTENbHBIX ~ HAOMIONEHUM, KpPOMOTJIMBBIX O3KCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;



WHTEpeca M TMO3HABATEJIbHBIX MOTHBOB B TMOJYYEHUU U MOCIEAYIOIIEM
aHanu3e MH(pOpMAIMKU O MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHOMU
XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTU OIIEHMBATh CUTYAIlMH, CBA3aHHBIE C XUMUUYECKUMU SIBIICHUSIMH,
Y MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUCHTUPYSACH Ha MOPaJIbHO-HPABCTBEHHbIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OIICHHUBAaTh CBOE TMOBEJCHUE M IMOCTYNKH CBOUX TOBApHIICH ¢
MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM M C YUETOM OCO3HAHMS IMOCIEIACTBUM
MOCTYTIKOB;

4) dpopmMupoBaHus KyJbTYPbI 310POBbA:

NOHMMAaHHUS IEHHOCTeW 370poBOro M 0Oe3zomacHoro oOpa3a JKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (U3UYECKOMY U
NICUXUYECKOMY 3JI0POBBIO;

coOJIrO/ICHUST TIpaBUJl OE301MAaCHOr0 OOpalleHUsl C BEIIECTBAMH B OBITY,
MOBCETHEBHOM JKM3HU, B TPYAOBOU ESITEIHHOCTH;

MOHUMAHMUSI IIEHHOCTU TPABUJI HWHIWBUAYAJTBHOTO U  KOJUICKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYAIUSIX, YTPOKAIOIIKUX 3JOPOBbIO U JKU3HU JIIOJICH;

OCO3HAHMS TMOCTEACTBUN M HEMPUSITHS BPEAHBIX MPUBBIYEK (ymoTpebOieHus
aJIKOT0JIs1, HAPKOTHUKOB, KYpPEHUS );

5) Tpy10BOro BOCIMTAHMS

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIE0BATENbCKOM
NESTENbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  JPYrHX BHIAX
NEeATEIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4yacTHE€ B PEUICHUHW NPaKTUYECKUX 3a7ad
COIMAIbHOI HANPaBJIEHHOCTH (B paMKax CBOETO KJjiacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY U3YYEHHUIO MPOQECCUil pa3iuyHOTO poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHHUSI IPEAMETHBIX 3HAHUM M0 XUMHH;

YBaXXEHUS K TPYLY, JIOJSAM TpyJAa U pe3yJibTaTaM TPYJI0BOW NEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBUIYAIbHON TpaeKTOpUH
oOpa3oBanus, Oymymieil mpodeccun W peanu3aiil COOCTBEHHBIX >KH3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIMIOCOOHOCTEW K XMMHH, HHTEPECOB U
moTpeOHOCTEH 00IECTBA;

6) 3K0JIOrM4eCKOro BOCIIMTAHMS

AKOJIOTUYECKHU 11eJIECOO00PA3HOr0 OTHOUIEHUS K MPUPOJEC KAK HCTOYHUKY
CYILIECTBOBAHMSI )KM3HU HA 3E€MIIE;

MOHMMAaHMS TJIOOAJTBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLMATIBHON CPEIbl;



OCO3HAHUSI HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTHXKEHUM XUMHHM IS
peLIEHNs] BONPOCOB PALMOHAIBHOTO MPUPOJAOTIOIB30BAHUSA;

AKTUBHOI'O HENPUATUSA JCHUCTBUM, MPUHOCALIMX BpEN OKPYKAIOLIEH
MPUPOJIHON cpeJlie, YMEHHS MPOTHO3UPOBATH HEOJArONMPUSTHBIE SKOJOTHYECKUE
MOCTEICTBUS MPEANPUHUMAEMBIX JEUCTBUM U IPEJOTBPAILATh UX;

HAJIMYUS PA3BUTOTO SKOJOTMUYECKOTO MBILLICHUS, YKOJIOTMYECKOU KYJIbTYPBHI,
OIIbITa e TEIIbHOCTH AKOJIOTUYECKOU HAIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCS MMHU B IO3HABATEIIbHOW, KOMMYHHUKATUBHOW U COLMAIIBHOU
MpaKkTUKe, CHOCOOHOCTU W YMEHHsSI AaKTUBHO TPOTHUBOCTOSATH HJICOJOTHH
xemo(poouu;

7) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHUSA
HAyKU U OOIIECTBEHHON MPAKTUKH,

NMOHUMAaHUs CHenupUKH XUMUM KaK HayKd, OCO3HaHUA e€ poiu B
dbopMuUpPOBaHUN PANMOHAIIBHOTO HAYYHOT'O MBIIUICHUS, CO3JAaHUU IIEJIOCTHOTO
peACTaBiIeHUs 00 OKPYKAroIeM MHUpPE KaK O €AMHCTBE MPHUPOJLI U YEJIOBEKA, B
MO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIeHUU NPoOJIeM COXpaHEHUS
IIPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0OCOOOM 3HAYMMOCTM XUMHUHU [UJII  COBPEMEHHOM
UMBWIM3aLUMUA: B €€ TYMaHUCTUYECKOM HANpPaBICHHOCTM U BaXXHOM pOJIU B
CO37aHMM HOBOM 0a3bl MaTepUaNbHOM KYyJIbTYpbl, B PEIICHUU TJI00ATBbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHUSL UYEJIOBEYECTBA — CHIPHEBOM, IHEPreTUUYECKOMH,
MUIIEBOM U 3KOJOTUYECKON 0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECTIeYeHUH
YCIIOBUHN YCHEIIHOTO TPYJa M DKOJIOTHUYECKH KOM(POPTHOMN >KM3HU KaXKIOTO 4jeHa
00I1IeCTBa;

€CTECTBCHHO-HAYYHOM T'PAaMOTHOCTH: [OHUMAHUS CYIIHOCTA METOJO0B
MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HUCIOJIb30BATh
MOJIy4aeMble 3HAHMS JJIsl aHAIHM3a U OOBSICHEHUS SIBICHUN OKPYXAIOIIETO MUpa H
MPOUCXOAIINX B HEM U3MEHEHUH, YMEHUS JelaTh 000CHOBAHHBIE 3aKIIOUEHUS Ha
OCHOBE Hay4yHbIX ()aKTOB U HMEIONIMXCS JaHHBIX C IEIbI0 TOTyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIOJIb30BaTh XUMHYECKHE 3HAHWS IS
pelieHus npooyieM B peaiabHbIX )KU3HEHHBIX CUTYAIUSX;

WHTEpeca K MO3HAHUI0, UCCIEA0BATEIbCKON AEATEIBHOCTH;

TOTOBHOCTH W  CIOCOOHOCTM K  HEMPEPHIBHOMY  OOpa30BaHHIO W
CaMOOOpa30BaHUI0, K AKTUBHOMY TMOJYYEHUIO HOBBIX 3HAHUN 1O XUMHUU B
COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSIMU;

HMHTEpeca K 0COOEHHOCTSIM TpyJa B pa3iuyHbIX cdepax mpodeccruoHaIbHOU
JESTEIIbHOCTH.



METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yibTaTbl OCBOEHUS MPOrpaMMbl IO XUMHHM Ha YPOBHE
CpeaHero oo1ero 00pa3oBaHus BKIIOYAIOT:

3HAUMMBbIE IS bopMHpOBaHUS  MHUPOBO33PEHUA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOILEHAYUYHbIE MOHITHS, OTpakarollue
LEJIOCTHOCTh HAyYyHOM KapTHHbBI MHUpa M CHEHU(PUKY METOJO0B IO3HAHUS,
HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIIECTBO, SHEPrUs, SIBICHUE,
npolecc, CUCTeMa, HaydyHbI (akT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIIE0BAHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHe);

yYHHUBEpCaIbHbIE yueOHbIE ACHCTBHs (MO3HABAaTEIbHbIC, KOMMYHHKATHBHBIC,

PETYISITUBHBIE), o0ecreynBaroIme dbopmHpoBaHue (G yHKUIHMOHATBHOM
I'PaMOTHOCTH U COI[MAIIBHOM KOMIIETEHIIMH 00yYalolnuXCs;
CIIOCOOHOCTD oOyuaroumxcs UCIIOJIb30BAaTh OCBOCHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHNE 3HAHUS M YHUBEpCAJIbHbIC YueOHBIC
JEUCTBUS B TTO3HABATEILHON U COLIMATILHOM MIPAKTHUKE.

MeTtanpeaMeTHbIE Ppe3yabTaThl OTPAXalOT OBJIAJACHUE YHHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCJIIbHBIMH, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
e CTBUSIMU.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHbIE Y4eOHbIE AeiiCTBUSA

1) 6a30Bble JJOrHYecKHe JAeCTBUS:

CaMOCTOATENbHO  (OpMYyIHpPOBaTH M aKTyallM3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENu MACATEIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTh PE3YJIbTAThl IESITENBHOCTH C IOCTABIECHHBIMU LIEJISIMU;

UCIIOJIB30BAaTh NPU OCBOEHUU 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUICHHUS:
BBIACJISATh XapaKTEPHbIE MPU3HAKHU IMOHATHI M yCTaHABIMBATh MX B3aUMOCBS3b,
MCITIOJIb30BaTh COOTBETCTBYIONIUE MOHATUS VISl OOBSICHEHUS OTJEIBHBIX (DAKTOB H
SIBIICHU;

BBIOMpATh OCHOBaHUS W KPUTEPUU [JIS KIACCH(PUKAIUKA BEIIECTB U
XUMHUYECKUX PEaKIUil;

yCTaHABIIMBATh MNPUYMHHO-CICICTBEHHbIE CBA3M MEXKAY H3Yy4YaeMbIMU
SBJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYKJIEHHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IO
AHAJIOTUH), BBIABIISITh 3aKOHOMEPHOCTHM W MPOTHUBOPEYMS B paccMaTpUBAEMbIX
SABJICHUAX, GOPMYJIUPOBATH BHIBObI U 3aKIIOUCHUS;

MIPUMEHSThH B MPOIECCe MO3HAHUS HCIOJIb3yeMble B XUMHUHM CHMBOJIMUECKHUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BHIBATH MO/ICJIbHBIC MPEICTABICHUS — XUMUYECKUN
3HaK (CHMBOJI) »JJIEMEHTa, XuUMHUuUeckas (QopMmysa, ypaBHEHHE XUMHYECKOUN



peakiuu — MpHU PEIICHUU Y4eOHBIX IMO3HABAaTENbHBIX M MPAKTUYECKUX 3a/ad,
MIPUMEHSITh Ha3BAaHHBIE MOJEJIBHBIC MPE/ICTABICHUS ISl BBISIBIICHUS] XapaKTEPHBIX
MIPU3HAKOB U3y4a€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAaMU METOJOB HAyYHOI'O IMO3HAHUS BEIIECTB M XUMHUYECKUX
peaxkuuu;

dbopMyITUpOBATH LEJIM U 33/1a4l UCCIIEIOBAHMS, UCTIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B KaueCTBE HMHCTPYMEHTA
MO3HAHMS U OCHOBBI Il (DOPMUPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJICTh HABBIKAMU CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS W TPOBEACHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUS HAOJI0/IaTh 3a XOJAOM
mpoiiecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3ynbrar, (opMyIupoBaTh
0000I1IeHNs ¥ BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJILTATOB UCCIICIOBAH NS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

npuoOpeTaTth OMNBIT YYEHHUYECKOM HCCIEOBATEILCKOM M  MPOCKTHOU
NEATEeNIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEJILHOMY
MOMCKY METOJIOB PEIICHHUS TMPAaKTUYECKUX 3a]a4, NPUMEHEHUIO pPa3InYHbIX
METOJIOB MTO3HAHUSA.

3) paboTa ¢ nunpopmaumeii:

OpUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHUKAX WHPOpMaKK (HAy4HO-
NOMyJsIpHAsl JUTepaTypa XUMHUYECKOrO COJEp)KaHUs, CIPABOYHbIE IOCOOMUS,
pecypcel MHTepHeTa), aHAaIM3UpOBaTh MH(OPMAIUIO Pa3IMYHBIX BUIOB U (opM
Ipe/ICTaBICHUS, KPUTHYECKHU OIICHUBATh eé JI0OCTOBEPHOCTD u
HENIPOTHUBOPEUUBOCTb;

dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3IMYHBIE METOABI MPHU TOUCKE U
orbope wmHpOpMaIMK, HEOOXOAUMON IS BBITIONHEHUS yYEeOHBIX 3ajad
OIPEAEIEHHOTO TUIIA;

npUOOPETaTh OMNBIT HCIOJIB30BAHUA HWH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TE€XHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO  BBIOMpATh  ONTHUMAIBbHYIO  (OpMy  TIpEICTaBICHUS
uHdopmarmu (cxeMbl, rpaduKH, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U APYTHE);

UCIIOJIb30BaTh HAy4YHBIM $3BIK B KayecTBE CpeAcTBa Mpu padbore c
XAMHYECKOW WH(POpMANMEH: TPUMEHITh MEXIpeaAMeTHbe ((Qu3uveckue u
MaTeMaTUYEeCKHe) 3HAKU U CUMBOJIBI, (OPMYIIbI, aO0OpeBUATypbl, HOMEHKIATYPY;

HCIIOJIB30BATh 3HAKOBO-CMMBOJIMYCCKUC CPCACTBA HAI'JTIAJHOCTH.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC y‘leﬁHble IleﬁCTBHﬂ:



3a/1aBaTh BOIIPOCHI MO CYLIECTBY 00CYKJa€MOM TEMBI B XO€ AUAJIOTa U/ WU
JTUCKYCCHH, BBICKA3bIBATh UJEU, (POPMYIHPOBATH CBOU MPENTOKEHHUS
OTHOCHTEJIBHO BBINOJHEHHS IPEMJIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3CHTAlMEN PE3YyJbTATOB MO3HABATEIBHON HEATEIbHOCTH,
MOJIYYEHHBIX CAMOCTOATEIBHO UM COBMECTHO CO CBEPCTHUKAMH ITPU BBITIOJTHEHU U
XUMHUYECKOT0 KCIEPUMEHTA, MPAKTUYECKONW pabOThl MO MCCIETOBAHUIO CBOWCTB
U3Yy4aeMbIX BEIIECTB, pealn3alui y4eOHOTO TPOEKTa, U (OPMYIUPOBATH BHIBOIBI
[0 pPE3yJIbTaTaM IPOBEAEHHBIX HMCCIECNOBAHUN IMYTEM COIJIACOBAHUS IO3UIUMKA B
X0/J1e 00CYKJIeHUsI 1 0OMEHAa MHEHUSIMU.

PeryasiTuBHbIC YHUBepPCAJIbHbIC y4eOHbIC NeHCTBHS:

CaMOCTOSITEJIbHO TUTAHUPOBATH M OCYIIECTBISATH CBOIO MO3HABATEIBHYIO
JeSATENbHOCTh, OMpenesss €€ Ueau M 3aJaud, KOHTPOJIUPOBATH M IO Mepe
HEOOXOJIMMOCTH KOPPEKTUPOBATh TMpEJIaraéMblii  aNrOpuUTM JEHUCTBUIA TIpH
BBIMIOJTHEHUU Y4YEeOHBIX M HCCJIEAOBATENbCKUX 3a/ad, BbIOMpaTh Haubosee
b (}eKTUBHBIN Ccroco0 HX pemieHus ¢ y4€TOM TMOJyYeHHUS HOBBIX 3HAHHH O
BEILECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIIITh CAaMOKOHTPOJIb JICSITEJIbHOCTH Ha OCHOBE CaMOaHajau3a H
CaMOOIIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHbBIE pe3yabTaThl OCBOCHHS MPOTPAMMBI 110 XUMUU HA yriayOJIEHHOM
YpOBHE Ha YPOBHE CpeJHEro oOmero oO0pa3oBaHMs BKIOYAIOT CHEIU(PUICCKUC
JUISL y4eOHOTO MpeaMeTa « XUMHUS» HaydHbIe 3HAHMsI, YMEHHS U CITIOCOOBI ISHCTBUI
M0 OCBOCHHIO, MHTEPIIPETAIIUU M MPEOoOpPa30BaHUIO 3HAHUM, BHUIBI EITEILHOCTH
M0 MOJYYEHHUIO HOBOT'O 3HAHUS U NPUMEHEHHIO 3HAHUW B PA3JIMYHBIX Y4EOHBIX
CUTyalusiX, a TAaK’K€ B PEaJIbHbIX )KU3HEHHBIX CUTYaIlUsX, CBSI3aHHBIX ¢ XUMHeEil. B
porpaMMe IO XUMHUU MPEIMETHbIE PE3yNbTaTbl MPEACTABICHbI [0 T0JaM
W3YUYECHUS.

10 KJIACC

[IpeameTHble pe3yabTaThl OCBOEHUSI Kypca «OpraHuyeckass XuUMUS»
OTPaXKaIoT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUI: O MECTe M 3HAYEHWU OPTaHHYECKOU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAayK M €€ POJu B OOECIEUEHHH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEUICHUU MPOOJIEM SKOJOTHUECKOM, SHEPTETUUECKON U



MUIIEBONA 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3/JaHUM HOBBIX MaTepHUasOB,
HOBBIX HUCTOYHUKOB SHEPTUH, B o0ecrieyeHuu palMOHAIBHOTO
MIPUPOJIONONIB30BaHUS, B (POPMUPOBAHUU MHPOBO33PEHUS M OOIIEH KYJIbTYphI
YeJIOBEeKa, a TakKKe OJKOJOTMYeCKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO ¥ IPUPOJIHOM CPELIE;

BJaJICHUE  CHCTEMOM  XMMHYECKHUX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIATAIOIUE MOHATUSA — XUMHUYECKUI 3JIEMEHT, aTOM, SIAPO U dJIEKTPOHHAS
obojouka aroma, S-, p-, d-aTOMHBIE OpOWTaIM, OCHOBHOE U BO3OYXIEHHOE
COCTOSIHMS aToMa, TUOpUAM3alus AaTOMHBIX OpOWTaNei, HOH, MoJeKya,
BaJICHTHOCTb, 3JIEKTPOOTPHUIATEIbHOCTD, CTENEHb OKUCIEHUS, XUMUYECKas CBS3b,
MOJIb, MOJISIPHAsl Macca, MOJISIPHBIA 00BbEM, YIIIEpOAHBIN CKelleT, PYHKIIMOHAIbHAS
rpyIma, pajaukan, CTPYKTypHbie GopMmynbl  (pa3BEPHYTHIE, COKpalIEHHEIE,
CKEJICTHBIE), HM30MEpHUsl CTPYKTypHass M TMPOCTPAHCTBEHHAs (reomMeTpuveckas,
ONTHUYECKAas), HM30MEPbI, T'OMOJOTUYECKUNA PN, TOMOJOTH, YTIEBOAOPOJIbI,
KHACTIOPO/I- U a30TCOEpPKALIUE OpPraHUYeCKUEe COCAMHEHHs, MOHOMEp, MOJHUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHHUS; TEOPHH, 3aKOHBI
(nepuonnueckuii 3akon JI. WM. MenneneeBa, Teopusi CTPOCHHSI OpPraHUYECKUX
BeniecTB A. M. ByTiepoBa, 3ak0OH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEBpPALICHUS DSHEPrUd MpPU XUMHUYECKUX pPEaKIusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUIN A3bIK XMMHUHU, MHUPOBO33PEHUYECKUE 3HAHUS, JICKAIIUE B OCHOBE
NOHUMAaHUS IPUYMHHOCTH M CUCTEMHOCTH XMMHYECKUX SIBIICHUIL; MTPEIACTABICHUS
O MEXaHH3MaxX XHMHUYECKHX pPEaklIHi, TEPMOIUHAMHYECKUX M KUHETUYECKUX
3aKOHOMEPHOCTSAX UX MPOTEKAHUsI, O B3AUMHOM BIIMSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJIeKyJIaxX (MHIYKTUBHBIH W Me30oMepHBIN 3¢ dexTrl, opuentanTtsl | u Il pona);
(akToNOTrNYEeCKHUEe CBEICHHUS O CBOWMCTBAaX, COCTaBe, IMOJYYCHHH M 0€30macHOM
UCIIOJIb30BAaHUM BAKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU
NESATENBbHOCTH  YelOBeKa, OOMMX  HAyYHBIX  MPUHIHUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MIPUMEPE MPOM3BOJICTBA METAHOIA, TTepepaboTku HedTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIE MPU3HAKH TMOHSITHHA,
YCTaHaBIIUBaTh WX B3aUMOCBS3b, UCMOJIb30BaTh COOTBETCTBYIOIIME MOHITUS MHpPH
OMMCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPTaHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHIA:

HCIIOJIb30BaTh XUMHUUYECKYI0 CUMBOJIUKY JIJII COCTABJICHUSI MOJIEKYJSPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHHIECKHIX
BEIECTB;

COCTaBJISITh YPABHEHUSI XMMHYECKUX PEAKIIMM U PaCKpPbIBATH UX CYIIHOCTD:
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEAKUUA  TOCPEICTBOM  COCTaBIICHHS
AJIEKTPOHHOTO 0ajaHca »ATUX peaklHi, peakuuii HOHHOro oOMeHa NyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHCHUM;



M3TOTaBIMBATh MOJIEIN MOJIEKYJI OPraHUYECKHUX BEIIECTB ISl WLTIOCTpaIuu
UX XUMHUYECKOT'O U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI: YCTAHABIMBATh MPUHAJIC)KHOCTh HM3YyUYECHHBIX
OpraHUYeCKUX BEHIECTB IO UX COCTaBy U CTPOCHUIO K OMNpeaeIEHHOMY
KJIaccy/Tpynne COCIUHEHWH, JaBaTh WM Ha3BaHUS IO CHUCTEMAaTHYECKOU
HomeHknarype (IUPAC) u npuBoIuTh TPUBHAIBHBIC Ha3BaHMS MJIA OTACIBHBIX
MpEeJCTABUTENICH OPraHUYECKUX BEIIECTB (ITHJICH, alleTHJICH, TONYOJ, TIUIEPUH,
ATUJICHTIIUKONb, (EHOJ, (QOpMaNIbIETU, alleTAIbICTU, AalleTOH, MYypaBbUHAs
KHUCIIOTa, YKCYCHAs KUCJIOTa, CTEApUHOBAs, OJICMHOBAS, MAaJbMUTUHOBASI KUCJIOTHI,
[JIMIUH, aJlaHWH, MajibTo3a, (PpyKTO3a, aHWJIWH, AUBUHWUI, U3O0MPEH, XJIOPOIPEH,
CTUPOJI U IpYTHE);

chOpMUPOBAHHOCTh yMEHUS OMNpENENsATb BUJ XUMHUUYECKON CBSI3M B
OpraHUYEeCKUX COCAMHEHUAX (KOBaJEHTHAs M WOHHAs CBSI3b, G- W T-CBS3b,
BOJOPOHAS CBSI3b);

c(hOpMUPOBAHHOCTh yMEHUS TPUMEHATH IMOJOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemecTB A. M. BytnepoBa jyisi 00bICHEHUST 3aBUCUMOCTH CBONCTB
BEIIIECTB OT UX COCTaBa U CTPOCHUS,

chOpMUPOBAHHOCTh ~ YMEHHMH  XapakTepu3OBaTh  COCTAaB, CTPOCHHE,
dbu3uYecKkue MU XUMHYECKHE CBOWCTBA THUIMYHBIX TIPEICTABUTEICH pPa3TUUYHBIX
KJIACCOB OPraHMYECKUX BEILECTB: aJIKAHOB, ITUKJIOAJIKAHOB, aJIKEHOB, AJIKAJMECHOB,
AQJKUHOB, apPOMAaTHYECKUX YIJIEBOJOPOJOB, CIHUPTOB, aJbJIETU/IOB, KETOHOB,
KapOOHOBBIX KHCJIOT, POCTHIX U CI0HBIX d(PUPOB, )XKUPOB, HUTPOCOSTUHECHUN U
aMHUHOB, aMHHOKHCJIOT, OEJIKOB, YIJICBOJAOB (MOHO-, IH- W TIOJIMCAXapHUIOB),
WUTIOCTPUPOBATh ~ TEHETHYECKYI0  CBS3b  MEXAY  HUMU  YpPaBHCHUSIMU
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIMNA C MCIOJIb30BAaHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHUPOBAHHOCTh YMEHHUS TOJATBEP)KJIAaTh Ha KOHKPETHBIX MpHUMEpax
XapaKTep 3aBUCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYCCKUX COCTUHEHUN OT
KpaTHOCTH U THIIA KOBAJEHTHOM CBS3H (G- U M-CBS3M), B3aUMHOTO BJIMSHUS aTOMOB
Y rpynn aTOMOB B MOJIEKYJIax;

c(hopMHUPOBAHHOCTh YMEHHSI XapaKTepHU30BaTh HCTOUYHUKHU YTIIEBOIOPOIHOTO
ChIpbsi (HedThb, TPUPOAHBIA Ta3, Yrojb), CIHOCOOBI €ro TMepepaboTKh M
MPaKTHIECKOE TPUMEHCHHE TIPOYKTOB MepepadOTKH;

c(hOpMHUPOBAHHOCTh BIIQJICHUS CHCTEMON 3HAHWHW O €CTECTBEHHO-HAYYHBIX
MeTOJax IMO3HaHUS — HAOJIOACHUN, U3MEPEHUH, MOJICIUPOBAHUH, SKCIIEPUMCHTE
(peanibHOM U MBICJICHHOM ) U YMEHHUS MPUMEHSTh 3TH 3HAHUS;

c(hopMHUPOBAaHHOCTH YMEHHUS MIPUMEHSTh OCHOBHBIC omnepanuu
MBICIIUTEIIPHON JIETEIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, OO0O0OIIeHHE,



CHUCTEMATU3ALINIO, BBISIBIICHUE NMPUYUHHO-CIEACTBEHHBIX CBSI3€M — ISl M3YyYECHUS
CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN;

c(hOpMUPOBAHHOCTb YMEHHII: BBISBIISITh B3AUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oJiee OCO3HAaHHOTO TOHHMMAaHHUs CYIIHOCTH MAaTepUAIbHOTO €IMHCTBA MUDA,
WCIIOJIb30BaTh CUCTEMHBIC 3HAHUS MO OPTraHUYECKON XUMHM sl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOJTY;

chOpMUPOBAHHOCTh YMEHHM: MPOBOJAUTH PACUYETHl MO XUMUUYECKUM
dbopmynaM ¥ ypaBHEHUSM XUMHUYECKUX PEAKIUNA ¢ MCIOJIb30BAHUEM (DU3NUECKUX
BenM4YuH (Macca, 00BEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX
BEILIECTBA C KOJWYECTBEHHOW CTOPOHBI: PACYETHI MO HAXOXKACHUIO XUMUYECKOU
dbopMyIbl BElIECTBA MO WM3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB,
MPOJIYKTaM CTOpaHUs, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hopMUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AHATU3UPOBATh U OIEHUBATH
C TMO3WIMH  DKOJIOTMYECKOHW  O€30MacHOCTH  TOCJEACTBUS  OBITOBOM
MPOU3BOJICTBEHHOW JICATEIBHOCTH 4YEJIOBEKa, CBSI3aHHOM C mepepadoTKOM
BEILIECTB, UCIOJIb30BaTh MOJYYEHHBIC 3HAHUS JJISI IPUHATUSA TPAMOTHBIX PEIICHUMN
poOJieM B CUTYaIUsIX, CBSI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTEHPHO IUIAHUPOBATh U IMPOBOIUTH
XUMUYECKUM DKCTIIEPUMEHT (MOJyYEHUE M M3YYEHHUE CBOMCTB OPraHUYECKUX
BEILIECTB, KAYECTBEHHbIC PEAKLIMHU YIIEBOJAOPOJOB Pa3IMYHBIX KJIACCOB U
KUCJIOPOJCOAEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHUE AKCIEPUMEHTAIbHBIX
33/1ad 10 PACIO3HABAHWIO OPraHWYECKUX BEIIECTB) C COOJIOCHUEM IPaBHII
0e30macHOro OOpallleHWs ¢ BEIIECTBAMU M J1Aa0OPAaTOPHBIM O0OPYIOBAaHHUEM,
dbopMynupoBaTh II€db HMCCICAOBAHUSA, NPEACTABIATH B pPa3IudHON (popme
pe3yJIbTaThl IKCIIEPUMEHTA, AaHATU3UPOBATh U OLICHUBAThH UX JOCTOBEPHOCTH;

c(hOopMHUPOBAHHOCTh YMCHHIA:

coOJIFOIaTh MpaBUiIa SKOJIOTHICCKH 11eIIeCO00pa3HOTO MOBEACHUS B OBITY U
TPYZAOBOM JEATEIBHOCTH B LEISIX COXPAHEHUS CBOETO 3I0POBBS, OKPYKAIOIICH
MNPUPOTHOM Cpelibl U JOCTHKEHUS €€ YCTOMUYUBOTO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOTO JCWCTBUS HA JKUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAas cMbIC TTokazarens [IK;

aHAJIM3UPOBATH 11€JIECO00PA3HOCTh NMPUMEHEHUS OPraHUYeCKHUX BEIIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIIICHUS PUCK-TI0JIb3a;

c(hOpMHUPOBAHHOCTh YMEHHUH: OCYIICCTBJIATh IICJIICHANIPABICHHBIA TOMCK
XUMHAYECKOU MH(MOPMAIIUU B PA3IMYHBIX UCTOYHHUKAX (HaydyHas U y4eOHO-HaydHas
JUTEpaTypa, CpeACTBa MaccoBoil mHGopMmanuu, UHTepHET U IpyTHe), KPUTHICCKU
aHAJIM3UPOBATh XMMHYECKYI0 MH(MOpMAIMIO, IepepadaTbiBaTh €€ U MCIOIb30BaTh
B COOTBETCTBHUU C MOCTaBJICHHON y4eOHOM 3a1adeH.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxtirieckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
Pa3nes 1. Teoperudyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTpOEHUS OPraHnYeCcKUX coequHeHuil A. M. 8
byrneposa
Hroro no pazneny 8
Pasznes 2. YriieBoaopoanbl
)1 [IpenenbHbIE YriIeBOIOPOALI — AJKAHBIL, 5
LUKJIOATKAHBI
29 HenpenenbHble yrieBo10pOabl: AIKEHBI, 14 1
AJIKaJUEHBbI, AJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0po bl (apeHbI) 8
24 [IpupoiHbIE UICTOYHUKH YTIIEBOIOPOIOB U UX 4
nepepaboTka
2.5 ["asioreHnpou3BoAHbBIE YTIEBOOPOIAOB 4 1
Wroro no pazgeny 35
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4eckue coeIUHEHNs
3.1 Cruptsl. DeHon 11 1
39 KapOoHumnbpHbIE COeTUHEHUS: allbETUIBI U )1 1

KCTOHBI. Kap6OHOBHC KUCIOTHL. CIOXKHEIS




a¢upsl. XKups

3.3 VYrieBoabl 9
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeIMHeHUus

4.1 AMuUHBI. AMHUHOKHUCIIOTHI. benkn 12
Hroro no pazneny 12
Pasznea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 6
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUyeHus

DJIeKTPOHHbIE
uupposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpenMer u 3HaUEHUE OPraHUYECKON
XMMMH, MIPEICTaBICHHE O MHOT000pa3nuu
OPraHUYECKHUX COECIMHEHHUI

02.09.2023

DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSIHHS).
BasnieHTHBIE BO3MOXHOCTH aTOMa yriepo/ia

04.09.2023

XUMHUYECKasi CBSI3b B OPraHUUECKHUX
coeMHEHUIX. MexaHu3Mbl 00pa30BaHUs
KOBAJICHTHOMW CBSI3U, CITIOCOOBI pa3phbiBa
CBsA3EH

05.09.2023

Teopus cTpoeHHsI OpraHu4eCcKUX
coenqunenuit A. M. byriepoBa

09.09.2023

Buabpl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAsI. DJIEKTPOHHbIE

3¢ deKThl B MOJIEKYJIaX OPraHUYeCKUX
COEUHEHUN

11.09.2023

[IpencraBnenue o kiaccuukanuu u
cucremarnueckas HomeHkinatypa (IUPAC)
OpPraHMYECKUX BEILECTB

12.09.2023

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUHU

16.09.2023




Cucremarusanus u 00001IeHYE 3HAHUM IO
TEME

18.09.2023

AJIKaHBI: TOMOJIOTUUECKH psl, oO1as
(dopmya, HOMEHKJIAaTypa 1 H30Mepus,
JJIEKTPOHHOE U ITPOCTPAHCTBEHHOE
CTPOECHHE MOJIEKYJI

19.09.2023

10

duznueckue 1 XUMHUYECKUE CBOUCTBA
aJIKaHOB

23.09.2023

11

HaxoxneHnue ajikaHOB B IPUPOJIE.
CriocoObl MosTyueHus: U IpUMEHEHUe
AJIKaHOB

25.09.2023

12

[uxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMUYECKHX CBOHCTB,
CTIOCOOBI IOJTYYEHUS U IPHMEHEHHE

26.09.2023

13

Pemenue pacu€rHbIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hOPMYITBI
OPraHUYECKOTO BEIIECTBA 110 MACCOBBIM
JOJIIM aTOMOB BJIEMEHTOB, BXOISIIHNX B €r0
cocras. CucreMmarusanus 1 0000IIeHne
3HAHHH 10 TEME

29.09.2023

14

AJIKEHBI: TOMOJIOTHUECKHH psiJl, oO1as
(dbopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpyKTypHas U HUC-TpaHC-U30MEpHs
aJIKCHOB

02.10.2023

15

dusnuecKkue 1 XMUMHYECKUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa

03.10.2023




CrniocoObl mosTyyeHus U IpUMEHEHNE

16 AJIKEHOB 07.10.2023
[Ipaktuyeckas padora Ne 1 mo reme
17 "HOjIyqe”HHe JTUJIEHA U U3YyYEHHUE €ro 09.10.2023
CBOMCTB
Pemrenne pacy€THbIX 3a1a4 HA
18 oTpeieJICHUEe MOJICKYIISIPHON (POPMYIIbI 10.10.2023
OPraHUYECKOTO BEIEeCTBA
AJNKaJIueHbl: CONPSHKEHHBIE,
1 M30JIMPOBAHHBIC, KyMYJITHPOBAHHBIE.
’ OC06GII){HOCTI/I 3J1’eK}"Irl\1/)IZHHzro CTPOEHHMS 13.10-2023
20 XHWMHUYECKUE CBOMCTBA CONPSHKEHHBIX
IHEHOB 16.10.2023
)1 CriocoObl MosTydeHus: U IpUMEHEHUe
aJIKaJINEeHOB 17.10.2023
AJIKWHBI: TOMOJIOTHYECKHH psii, oO1as
” (dhopmyna, HOMEHKIIATypa, 3JEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI, 20.10.2023
(uznueckue cBoicTBa
23 XHUMHYECKUE CBOMCTBA aJIKUHOB 73.10.2023
24 KauecTBeHHbIe peakiii Ha TPOMHYIO CBS3b 24.10.2023
)5 CriocoObl MostyueHus: ¥ IpUMEHEHUe
AJIKUHOB 27.10.2023
26 Pemrenue 3agau: pacu€Tsl O ypaBHEHUIO
XUMUYECKOHN pPEeaKLUu 06.11.2023
27 CucremaTu3aius 1 0000IIeHre 3HAHUN TI0




TEMC

07.11.2023

28

ApEHBI: TOMOJIOTHYECKUH psiJi, 0OIas
dbopmMyIa, HOMEHKIIATypa. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OCH30J1a ¥ TOJTyOJIa, NX (PU3HYECKUE
CBOIiCTBa

10.11.2023

29

XHWMHUYECKHE CBOMCTBA aPEHOB: PEAKIUU
3aMelIeHUs

13.11.2023

30

XHWMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU
MIPUCOEANHEHUS, OKUCIIEHHE TOMOJIOTOB
OeH3oa

14.11.2023

31

OCO0OEHHOCTH XUMHYECKUX CBOUCTB
CTHpOJIa

17.11.2023

32

Pemenune pacu€rHbIx 3a1a4 Ha
oTpeieJICHUEe MOJICKYIISIPHON (hOPMYITbI
OPraHUYECKOTO BEIEeCTBA

20.11.2023

33

CriocoObl MostydeHus: U MpUMEHEHNE
apeHoB

21.11.2023

34

I'enetnueckas cBI3b MCXKAY pa3INdYHbIMU
Kj1acCaMu yrjii€Boa0opoa0B

24.11.2023

35

Pacuétbl o ypaBHEHUSIM XUMHUYECKUX
peaknuii. CucreMaruzaius u 00001IeHne
3HAHUHU II0 TEME

27.11.2023

36

[Ipuponaustii ras. [lomytHsie HEDTIHBIE
ra3bl

28.11.2023

37

KaMmeHHBI# yroib U NpOyKThl €ro
nepepaboTKu

01.12.2023

38

HedT1b 1 cniocoOsl e€ nepepaboTKH.




[IpumeHeHne NpoIyKTOB IepepadoTKU
HepTH

04.12.2023

39

I'enermueckas CBI3b MCKAY pa3IM4YHbIMU
KjracCaMu yrijieBoJopoaoB

05.12.2023

40

["amoreHonpon3BoAHbBIE YIIIEBOJOPOIOB:
AJIEKTPOHHOE CTPOEHUE; peaKLuu
3aMelleHus TajJoreHa

08.12.2023

41

JeWcTBue menoyvent Ha
rajoreHnpou3BoiHbIe. B3anmoaeiictue
JIMTAJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

11.12.2023

42

Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
pazgeny "YrieBoaopoasr"

12.12.2023

43

KonTponbHas pabota no teme
"Yraesomopoas"

15.12.2023

44

[IpenenpHBIC 0THOATOMHBIC CIIUPTHI:
TOMOJIOTUYECKHH psfl, oOmias opmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIATYpa, KJIaCCHU(HUKAIIHS,
(bu3nvecknue CBOKWCTBA

18.12.2023

45

XUMHUYECKUE CBOMCTBA MPEIETbHBIX
OJIHOATOMHBIX CITUPTOB

19.12.2023

46

CriocoOBbl MOJIYy4YCHUS U IPUMCECHCHUC
OJHOATOMHBIX CIIMPTOB

22.12.2023

47

[IpocTeie 3¢upsl: HOMEHKIATYpa U
n30Mepusi, 0COOEHHOCTH (HU3NUECKUX U
XMMHMYECKHUX CBOICTB

25.12.2023

48

MHoroaToMHEbIE CIIUPTHL: 3TUJICHIITIMKOJIb U
TJIMIECPHUH, UX (bI/I3I/I‘-IeCKI/Ie N XUMHWYCCKHEC

26.12.2023




CBOICTBa

CrniocoObl mosryyeHus U IPUMEHEHNE

9 MHOT'OATOMHBIX CIIUPTOB 29.12.2023
50 ®deHoJI: CTPOEHUE MOJIEKYITbI, (PU3NYECKUE
cBoiicTBa. TOKCHYHOCTH peHOIa 09.01.2024
51 XuMuyeckue cBoicTBa (eHolia 12.01.2004
57 CriocoObl nosTyuyeHus: U IpUMEHEHUe
(dbenona 15.01.2024
[IpakTueckas pabota Ne 2. Pemenue
53 SKCIEPUMEHTAJIbHBIX 33/1a4 10 TEME
"CHI/I;)TI)I u herotbr" " 16.01.2024
54 Cucrtemaru3anusa 1 0000IIeHe 3HAHUH 110
TeMe 19.01.2024
AnbJeruipl U KETOHBI: 3JIEKTPOHHOE
55 CTpOeHUE KapOOHUILHOU TPYIIIbI;
TOMOJIOTHUYECKHE PsJIbI, 001Ias popmya, 22.01.2024
M30MepHs U HOMEHKJIaTypa
56 A.]'IL;Z[el"I/II[BI U KETOHBI: (hU3NYeCcKue
CBOICTBA; peaKkIuy MPUCOCTUHEHUS 23.01.2024
57 Peakuuu okucieHus U KaueCTBEHHbBIE
peaKIyu aJIbJETU/IOB U KETOHOB 27.01.2024
58 CriocoObl MoJTyueHus albJICTHI0B U
KETOHOB 29.01.2024
OnHOOCHOBHBIE MTpe/ieNIbHbIE KApOOHOBBIE
59 KHCJIOThI, 0COOCHHOCTH CTPOEHUS HX 30.01.2024
MOJIEKYJ
60 N3omepus 1 HOMEHKJIaTypa KapOOHOBBIX




KHCJIOT, UX (pU3HUecKre CBOICTBA

02.02.2024

61

XHWMHUYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

05.02.2024

62

OcoOeHHOCTH CBOWCTB MypaBbUHOU
KHACIOTHL. MHOT0OOpa3ue KapOOHOBBIX
KHCIIOT

06.02.2024

63

Oco0eHHOCTH CBOICTB: HEMPEAEIbHbIX U
apoMaTH4eCcKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucinot. [IpencraBuTenu BHICIINX
KapOOHOBBIX KHUCIOT

10.02.2024

64

[TonsiTHE O MPON3BOAHBIX KAPOOHOBBIX
KHCJIOT

12.02.2024

65

CriocoOblI mosTy4eHHs 1 IPUMEHEHNE
KapOOHOBBIX KHCIIOT

13.02.2024

66

CrnoxHbIe Y(QUPBI: TOMOJOTHYECKUH P,
obmas Gopmysna, uzoMepus u
HOMEHKJIaTypa

16.02.2024

67

dusnyeckre U XUMUYECKHE CBOMCTBA
a¢upoB

19.02.2024

68

Pemenne pacu€THbIX 3a7a4: M0 YPaBHEHUIO
XMUMHUYECKOHN peakinu, Ha OIpeieIeHHe
MOJIEKYISIpHOHM (hOpMYJIIbI OPraHU4EeCKOro
BEIECTBA

20.02.2024

69

IIpaktuyeckas padora Ne 3. Pemenue
9KCIEPUMEHTAJIBHBIX 3a/a4 110 TEME
"KapOoHoBble kKUCIOTHI. CrokHBIE 3PUpHI"

24.02.2024

70

XKupsl: crpoenue, pusznveckue u




XUMHUYECKHE CBOMCTBA (TUAPOIIU3)

26.02.2024

71

OCcoOGeHHOCTH CBOWCTB JKUPOB,
COJACPpIKAUX OCTATKH HCIIPCACIIBHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpoae

27.02.2024

72

Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX
KHCIOT, nX Morolee aeicreue. Iloasarue o
CUHTETUYECKHX MOIOIIUX CPEACTBAX

(CMC)

01.03.2024

73

['enernueckas cBs3b YIiIeBOJAOPOJOB U
KHCIIOPOICOAEP KAIIUX OPraHUYECKUX
BEIECTB

04.03.2024

74

Pacuérel o ypaBHEHUSIM XUMUYECKUX
peakuui

05.03.2024

75

CucreMaruzanys 1 0000IIeHEe 3HAHNUI 110
TeEME

11.03.2024

76

OO0mmas XxapakTepHUCTHKA YTIICBOJIOB U
Kiaccuukaiys yrieBo10B (MOHO-, TU- U
TTOJIMCAXAPHIBI )

12.03.2024

77

Monocaxapuabl: puznyecKue CBOMCTBa U
HaX0XJCHUE B IPUPOJIC

15.03.2024

78

HpI/IMCHeHI/Ie T'JIFOKO3EI, e€ 3HaUCHUE B
KUBHCACATCIIbHOCTH OpraHu3smMa

18.03.2024

79

[[Hcaxapnz[m: caxapo3a, MaJIbTO3a U
nakro3a. Haxoxaenue B IIpHUpoaAC U
NPUMCHCHUC INCAXapUI0B

19.03.2024

80

HOHI/ICElXElpI/II[LIZ CTPOCHUC MAKPOMOJICKYII,
(I)I/ISI/ILIGCKI/IC U XUMHWYCCKHE CBOﬁCTBa,
NPHUMCHCHUC

22.03.2024




81

[onsiTue 06 NCKYCCTBEHHBIX BOJIOKHAX

06.04.2024

82

Pemrenne pacyeTHsIX 3a1a4 Ha
OIIPEJCIICHUE JOJIHA BBIXOA IIPOIYKTa
peaKkuuu OT TEOPETHYECKH BO3MOKHOIO

08.04.2024

83

Cucremarusaius 1 00001IeHrE 3HAHUHA 110
pazueny

09.04.2024

84

KonTponsHas pabora o teme
"Kucnopopaconepsxaiiyue opraHnuecKue
coequuenus"

13.04.2024

85

AMUHBIL: K1accu(UKalus, CTpOeHUE
MOJIEKYII, 0011asi popMyIia, U30Mepus,
HOMEHKJIaTypa U GU3NYECKUE CBOMCTBA

15.04.2024

86

XHUMHUYECKHE CBOUCTBA aTr(aTHUECKUX
aMUHOB

16.04.2024

87

AHWINH: CTPOCHHE aHWINHA, 0COOEHHOCTH
XMMHYECKUX CBOMCTB aHUJIMHA

20.04.2024

88

CriocoObl MoTyueHus: U IpUMEHEHUe
anudaTuyecKux aMMHOB

22.04.2024

89

AMUHOKHUCIIOTBI: HOMEHKJIATypa U
nzoMepusi, pusnveckre CBONCTBA.
OTtnenbHBIC IPEICTABUTENH O~
AMUHOKHCIIOT

23.04.2024

90

XuMHuJecKre cBolicTBa AMHMHOKHUCJIOT, UX
OMOJIOTHYECKOE 3HAUCHHE aMHHOKHUCIIOT.
Cunres u ruapoJIn3 IMEeTHA0B

27.04.2024

91

benku kak mpupoHbIe TOTUMEPHI;
CTPYKTYpPBI OEIIKOB

29.04.2024




92

XUMHUECKUE CBOUCTBA OEJIKOB

30.04.2024

93

A3oTcoIepKaIre reTepouruKINIeCKue
COCAUHCHUA. HYKJICI/IHOBI)IG KHUCJIOTHBI:
COCTaB, CTPOCHHE U OMOJIOTHYECKas POITh

04.05.2024

94

[Ipaktuyeckas padora Ne 4. Pemenue
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
"A30TcoepKalue OpraHndecKue
coenuHeHus"

06.05.2024

95

[IpakTnueckas padota Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3a/]a4 110 TEME
"Pacnio3HaBaHne OpraHUYECKUX
coenuHeHni"

07.05.2024

96

KonTtponsHas padoTa o reme
"A3zoTconepxaiiue OpraHun4ecKue
coequueHus"

11.05.2024

97

OCHOBHBIC TIOHATHUS XUMHHI
BBICOKOMOJICKYJISAPHBIX COGI[I/IHCHI/Iﬁ nu
METOJbI UX CUHTE3a —IIOJIMMEPpHU3alluia 1
IIOJIMKOHACHCAUA

13.05.2024

98

[Tnactmaccel. YTunuzanus u nepepadoTka
IIacTUKa

14.05.2024

99

DnacToMephl: HaTypaJbHbII
CHUHTETHYECKUE KayuyyKku. Pe3nna

18.05.2024

100

BomoxkHna: HaTypaJbHBIC, NCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOJII/IMepBI crienuaJibHOTO
Ha3Ha4YCHUA

20.05.2024

101

IIpaktuyeckas pabora Ne 6. Pemenue




3KCHCpI/IMeHTaJIBHbIX 3a1a4 I10 TCMEC
"PacriozHaBaHue I1acTMacc 1 BOJIOKOH"

25.05.2024

O06001IeHne U cUCTEMaTH3AIUS
102 M3y4YEHHOT'0 Marepuaa 1o TeMe

"BbicOKOMOJIEKYsIpHbIE COeTMHEHUs"

27.05.2024

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThI

Jara
HU3yUyeHus

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Atom. CocTaB aTOMHBIX si7iep. XUMUYECKHM
anemeHT. M3oTomnsl

CtpoeHnue IeKTPOHHBIX 000JI0YeK aTOMOB,
KBAaHTOBBIC YHCJIa

Knaccudukanus XuMHUYeCKUX 3J€MEHTOB (S-,
p-, d-, f-amemenThI)

Pacnpenenenne >neKTPOHOB IO AaTOMHBIM
opOuTasm

DNeKTpOHHBIC KOH(PUTYpAITUTH aTOMOB
AJIEMEHTOB B OCHOBHOM M BO30YXAEHHOM
COCTOSIHUH

DNeKTPOHHBIE KOH(MUTYpALIUU HOHOB.
DNEeKTPOOTPULIATENBHOCTD

[Tepuonanueckuii 3akoH u [lepuoandeckas
cucTeMa XMMUYeCKuX 3jeMeHToB JI. U.
MeHnpeneeBa, CBs3b C COBPEMEHHOM TeOpHEH
CTPOCHHS aTOMOB

3aKOHOMepHOCTI/I W3MCEHEHMS CBOMCTB
XUMHUYCCKHUX 3JICMCHTOB U 06pa3yeMHX MU
MPOCTBIX U CIIOKHBIX BEHICCTB I10 I'PYIIIIaM U
nepuogam

CI/ICTeMaTI/IBaI_[I/Iﬂ u 0606IJ_IGHI/IC 3HAHMUH 1O




TEMC

10

Buael xuMmudeckoit cBsa3u. MexaHu3MBbl
00pa30BaHUs KOBAJICHTHOU CBSI3H.
Bonoponas cBsa3b. MexXMOJIEKyIsIpHbIE
B3aUMO/ICHICTBHS

11

BaneHTHOCTD U BaJleHTHBIE BO3MOXHOCTHU
aToMOB. CBsI3b 3JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJ C UX T€OMETPUUYECKHM CTPOECHUEM

12

[IpencraBneHus 0 KOMIIJIEKCHBIX
COETMHEHUSX: COCTaB M HOMEHKJIATypa

13

BemectBa MoJIeKynsIpHOTO 1
HEMOJIEKYJISIPHOTO CTpOeHHUs. THurbl
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA
BELIECTB

14

[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.
[IpencraBieHue 0 KOJJIOUTHBIX PacTBOPAX

15

WcTunHble pacTBOPHI: HACHIIICHHBIE U
HEHACBILEHHbIE, PACTBOPUMOCTb.
Kpucramnoruapatsi

16

CriocoObl BbIpaKeHUsI KOHIIEHTPAIIUU
pacTBOpOB

17

Pemenne 3ama4d ¢ UCHOIB30BaHUEM ITOHSITHI
""MaccoBas J0Ji1 pacTBOPEHHOTO BellecTa',
"MoJIsipHasi KOHIIEHTpanus"

18

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILECTB

19

CI/ICTeMaTI/IBaI_[I/Iﬂ u 0606IJ_ICHI/IC 3HAHMUH 1O
TEMC




20

KonTtponsnas padora no temam "Crpoenue
aroMa. [leproinueckuii 3aKOH U
HepI/IOl[I/I‘-IeCKaSI CHUCTEMA XUMHUYCCKUX
anemenToB JI. 1. Menneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue BemecTs"

21

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHUYECKOW M OPraHNYECKON XUMUH.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMUYECKUX PEAKIUAX

22

TenoBbie 3¢ (HeKThl XUMUYECKUX PEAKITHIA.
TepMmoxumMuyeckue ypaBHEHHs

23

Brruncnenus mo ypaBHEHUSIM XUMHYECKUX
peakuuil ¥ TepMOXUMUYECKUM YPaBHEHUAM

24

CKOpOCTh XMMUUYECKOH peakiinu, eé
3aBUCHUMOCTD OT Pa3INYHBIX (PaKTOPOB.
Kartanu3 u karaiu3atopsl

25

I'omoreHnnsie n IreTCPOrcHHbIC pCaKIun

26

[IpakTruueckast padota Ne 1 mo teme
"Biustaue pa3nudHbIX GaKTOpoB HA
CKOPOCTbh XUMHYECKOW peakiuu"

27

OO6paTumble U HEOOPATUMBIE PEaKIIUU.
XUMHYECKOE paBHOBECHE

28

[IpakTuueckas paborta Ne 2 o Teme
"BausiHue pa3nuyHbIX (aKTOpPOB Ha
MI0JIOKEHHE XMMHUYECKOT0 paBHOBecHs"

29

aﬂeKTpOJ'II/ITI/ILIeCKaH Aucconuanusi. CunbHbIC
U cita0Oble QJICKTPOJIUTHI. Cremnenb




Jucconranuu

Nonnoe npoussenenue Boapl. Cpena BOJHBIX

30 pactBopoB. Boopoansbiii nokasarens (pH)
pactBopa

31 I'maposns coneit. Peakuuu, nporekaroniue B
pacTBOpax 3JIEKTPOJIUTOB
[IpaxTueckas padota Ne 3 o Teme

32 "XUMHYECKHE pEeaKlIUU B pacTBOpax
AIEKTPOJIUTOB"
OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC

33 peakuuu. BaxxHeume oKucauTeny u
BOCCTaHOBUTEIH

34 MeTtom 37eKTPOHHOTO (3JIEKTOHHO-UOHHOTO)
OanaHca

35 DIEeKTPOIN3 PACTBOPOB U PACILIABOB
BEIIECTB

36 Pemenue 3aga4 pa3auyHbIX TUIIOB

37 Pemenue 3a1a4 pa3auyHbIX TUTIOB

18 CucreMaruzanys 1 00001IeHEe 3HAHUI 10
teme "XuMHUeCKre peakiun"

39 KonTtponpHas padoTa o teme "XuMuueckue
peakuun"
[Tonoxenue nemeramios B [lepuonnyeckoit

40 cUCTeMe XMMHUYecKux anemeHToB Jl. U.
MenpeneeBa 1 0COOEHHOCTH CTPOEHUS UX
atomMoB. du3nyeckre cBOKWCTBA HEMETAIIIOB

A1 ANoTpomnus HEMETaUIoB (Ha puMepe

KHCIopo/a, cepsl, pocdopa u yriaepoaa)




Bogopon: nonyduenue, pusndeckue u

42 XUMHUYECKUE CBOMCTBA. [ 'Hapuabl
["asiorensl: HaX0XAC€HUE B PUPOJIE, CITIOCOOBI

43 MOJTy4eHus1, GU3NIECKHUE U XUMHUECKHUE
CBOICTBA
l'anorenoBonopoasl. Baxuenmue

44 KHCJIOPOJICOACPIKAIIUE COCTUHEHUS
raJOreHOB
JlaGopaTopHbIe U TPOMBIIIIEHHBIE CTIOCOOBI

45 MOJTydeHUs TaoreHoB. [Ipumenenune
TaJIOT€HOB U UX COSTMHEHUN
[IpakTueckas padota Ne 4. Pemenue

46 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
"T"anorensr"
Kucnopon: naboparopusie u

A7 MIPOMBIIIIJIEHHBIE CLIOCOOBI TOJTYYEeHHUS,
(dbu3mveckue u XumMuieckue ceorcta. O30H.
[IpuMeHeHne Kuciaopoaa U 030Ha

48 OKcubl M IEPOKCHIBI

49 Pemenue 3a1a4 pa3auyHbIX TUTIOB
Cepa: HaxOXJeHHE B IPUPOJE, CIIOCOOBI

50 noJtyueHusi, GU3NYECKUE U XUMUYECKHE
CBOMCTBa

51 CepoBosiopo, Cynb(u bl

50 Kucnoponaconepkaiue coelMHEHNsI CEPBI.
Oco0eHHOCTH CBOMCTB CEPHOM KHCIOTHI

53 IIpaktuyeckas pabora Ne 5. Pemenue

SKCIIEpUMEHTANIbHBIX 3a4a4 1o Teme "Cepa u




eé coeqnueHus"

A30T: HaX0XJICHHE B IPUPOJIE, CHOCOObI

54 MOJTy4eHus1, GU3NIECKUE U XUMHUECKHUE
CBOMCTBA. AMMHAK, HUTPHJIbI

55 Kucnopozacoaepsxariye coeiuHEHHS a30Ta.
OcoOGeHHOCTH CBOWCTB a30THOW KUCIIOTHI

56 [TpumMeHeHme a30Ta U €ro COCMHEHUI.
A30THBIE y10OpEeHUS
®ochop: HaXOKIEHHE B IPUPOJIE, CLIOCOODI

57 noJtyueHusi, GU3NYECKue U XUMUYECKHE
cBoiictBa. ®ochuasl u pochun

53 Oxkcunpl hochopa, pochopcoaepxarniue
kucnoTbl. Conu GocPopHON KUCTOTHI

59 [Ipumenenne Gocdopa u ero COeTUHECHHIA.
dochopHbIe y1oOpeHHs
[Ipaktuueckas padota Ne 6. Permenue

60 AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe "A30T U
dhocdhop u ux coenuHeHU"
VYrnepoa: HaXxoKJIeHUE B PUPOJIE,

61 AJUTOTPOITHBIE MOU(PUKAINN; PU3UUECKHUE U
XMUMHYECKHE CBONCTBA, MPUMEHEHHE

& Oxcup yrnepona(Il), okeun yrnepona(I1V),
yroJibHasi KUCJIOTa U €€ COJH

63 Pemenue 3aaau pa3nuyHbIX TUIIOB
KpemHuii: HaxoXaeHue B pUpoJie, CocoObl

64 MOJTy4eHHUs1, GU3NYECKHUE U XUMHUECKHUE
CBOMCTBA

65 Oxcun kpemHus(IV), kpeMHueBast KMCIIOTa,




CHJIMKAThI

[IpuMeHeHne KpEMHUS U €r0 COCTUHEHUM.

06 CrexkJi0, €ro nojiyueHue, BUAbI CTEKIIA

67 Pewrenne 3a1a4 pa3nu4HbIX TUIIOB

68 Cucremaru3zamnus u 0000IIeHne 3HAHUHN TI0
teme "Hemeramnnr"

69 Kontponbnas padota no teme "Hemeramisr"

70 AHanu3 pe3ynbTaToB KOHTPOJIBHON paboTHI,
KOPPEKIHsI OIHO0K
[Tonoxxenne metannos B [lepuoanueckoi

71 CUCTEME XUMHUYECKUX DJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS HNIEKTPOHHBIX
000J104€K aTOMOB METAJIOB

7 OO6mue ¢puznueckre CBOMCTBA METAIIOB.
[IpumeHeHre MeTaIOB B OBITY U TEXHHUKE

73 Cmuael MetaiioB. Koppo3ust MmeTaioB

74 Pemenue 3a1a4 pa3auyHbIX TUTIOB
DIIEKTPOXUMHUYECKUI P HATPSIKECHUI

75 MeTtaioB. OOmMe crocoObl MOTyYeHUs
MeTaJlJIOB
OO1as xapakTepucTuka MetamioB [A-
rpymmnsl [lepuoauueckoit cucTeMbl

76 XMUMHYECKUX dTIeMeHTOB. HaTpuii u kammii:
noytyueHue, GU3nYecKue 1 XuMUIECKHe
CBOMCTBA, MPUMEHEHHUE MPOCTHIX BEIIECTB U
HUX COeIUHEHUN

77 OOmas xapakTepucTuka MeTayuioB I1A-

rpynns! [leproauueckoit cucTeMbl




XUMHYECKHUX 3JeMEeHTOB. Maraui u

KaJbIUi: TIONydeHue, pusndeckue u
XUMHUUYECKUE CBOMCTBA, IPUMEHECHHUE
MPOCTHIX BEUIECTB U UX COCTUHEHU

78

XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS

79

AnroMuHMIL: onydyeHue, Gpu3nyeckue u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE

80

AmpoTepHbIe cBOWCTBA OKCHIA U
TUAPOKCHUIA AJIFOMHUHMS,
TUAPOKCOKOMIUIEKCHI AIFOMUHMS, UX
IIPUMEHEHHE

81

Pemenne 3aaa4 pa3jIndHbIX TUIIOB

82

[IpakTueckas pabota Ne 7. Pemenue
SKCIEPUMEHTAJIbHBIX 33124 10 TEMeE
"Metaiuibl T1aBHBIX OATpynm"”

83

OO6mras xapakTepuCTUKa METALIIOB
no6ounbIX moarpymm (b-rpyrmm)
[Teproanyueckoi CUCTEMbI XUMHUYECKHUX
9JIEMEHTOB

84

duszndeckre U XMMUUECKHE CBOMCTBA XpoMa
Hu €ro COG,Z[I/IHCHI/Iﬁ, HUX IPUMCHCHUC

85

Baxneiimme coequHeHNs Maprasiia.
ITepmaHTraHaT Kajuus, €ro OKUCIUTEIbHBIC
CBOMCTBaA

86

dusnyecKre 1 XMMUYECKUE CBOMCTBA XKele3a
u ero coequHenuil. [lonyuenue u
IIPUMEHEHHE CIUIABOB XKeje3a

87

du3nyecKrue U XMUMHUUYECKHE CBOMCTBA MEIHN U




€€ COCIMHEHU M, UX IPUMEHEHUE

dusznueckue 1 XUMUYECKUE CBOUCTBA [UHKA

88 U €ro COETMHEHU, UX IPUMEHEHHUE.
I'1apOoKCOKOMIUIEKCH IMHKA
[Ipaktuyeckas padora Ne 8. Pemmenue

89 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"MeTasibl TOOOYHBIX MOATPYHH"

90 Pemenue 3a1a4 pa3inyHbIX TUIIOB

91 O060011eH1Ee U CUCTEMATH3alNs U3YYEHHOTO
Marepuana no teme "Metamib"

92 KouTponsnas pabora no teme "Mertasmibr"

93 AHanus pe3ynbTaToB KOHTPOJIBHON paboThI,
KOPPEKIHsI OIHO0K
Ponps xumuu B obecrieueHnn yCTOWYNBOTO

94 pa3Butus yenoseuecTBa. [lonsTue o
Hay4YHbIX METOJAX UCCIIEOBAHNUS BEILECTB
HayuHble IpUHIMITBI OpraHU3alUuK

95 XUMHUYECKOT0 IPOU3BOJICTBA.
[IpombllIeHHBIE CIIOCOOBI OJTyYEHUS
BA)KHEHIINX BEIIECTB

96 XUMHUECKOE 3arps3HEHUE OKPYKaroIlen
Cpezbl U €ro MOCIeICTBUS

97 XUMUS U 3I0pOBbE YETIOBEKA.
JlekapCTBEHHbIE CpPEJICTBA

08 Xumus nuimu. Poias xumun B o6ecriedeHuu
MUIEBOI 6e30MMacHOCTH

99 Kocmernueckue u napgromepHble CpeicTBa.

BbriToBag xumng




XuMHS B CTPOUTENLCTBE. BaskHenmue

100 CTPOUTEINIbHBIE U KOHCTPYKIIMOHHbBIE 1
MaTepuabl
101 XHMHS B CEIBCKOM XO35HCTBE. |
Opranuyeckrie 1 MUHEpAJIbHbIE yI00pEHUS
102 CucremaTtu3zanus 1 000011eHUE 3HaHU IO |
TeMe
OBIIEE KOJIMYECTBO YACOB I1O 102

[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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