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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamMmmMa 1o XMMHUHU Ha YPOBHE CpeaHETro oOImiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
benepanbHO o0OpazoBarenbHON IPOrpaMMmBbl CpeIIHETro o01ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TOCyIapCTBEHHOM
obOpazoBarensHOoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanvy, peamu3yIONIMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPaMMbl, H
OCHOBHBIX TONOXKeHu «CTparerum pa3BUTHS BocnuTaHud B Poccuiickoil
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopsbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsT Ha YpPOBHE YINIYOJIEHHOTO HW3Y4YEHHUs 3aHUMAET BaXXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B YCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro O0Oy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOJUMYIO ISt
aJanTaiyy uX K OBICTPO MEHSIOIMUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKE IS
MPOJIOJDKEHU OOy4YeHUsS B OpraHu3alusix mnpodeccruoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIIUH.

B mnporpamme mno XMMHM Ha3HAauY€HUE TMpeaMera «XHUMHs» MOJy4daeT
NOJpOOHYI0  MHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, colepkKaHus,
pe3ysbTaToB OOyuYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBHUETENBECTBOM TOMY SIBJISIFOTCSA CJIEAYIOIIME BBIMOJIHSEMBIE MPOrPaMMOM 10
XUMUHU (QYHKIIHH:

e UH(POPMAIIMOHHO-METOUYECKAs, peaau3alusi KOTOpoW obecrneynBaeT
MOJIyYCHUE TPEICTABICHUS O IIENIAX, COJACpXKaHUHU, OOIed cTpaTeruu
oOy4eHMs, BOCIHMTAHUS W Pa3BUTHS, OOYYAIOIIUXCS CpPEICTBAMHU
MpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MpoduIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAS, KOTOpast npeaycMaTpuBaeT
ONpeNieJICHHe: TPUHIUIIOB CTPYKTYPUPOBAHHUS W TOCJIEAOBATEIBLHOCTH
U3y4deHUs y4eOHOro maTepualia, KOJUYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXOA0B K (DOPMUPOBAHUIO COJIEPKATEIILHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTENbHBIX JTOCTHKEHUH, O00y4aromuxcs B
pamMKax HTOTOBOHl arrectanud B (GopMe E€IUHOr0 TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Iporpamma ajist yriryOJI€HHOTO U3YUSHUS XUMUH:



e YCTaHABIMBAaE€T HMHBAPHAHTHOE MPEAMETHOE COJAEPKAHME, 00S3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduiei, mnpegycMaTpuBaet
pacnpesnesneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeereHrue Y4eOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUISL U3yYEHHUSI OTAEIBbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX U
MEXITPEIMETHBIX CBS3EH;

e JAET METOAMYECKYI0 MHTEPIPETALMIO LEJIEH U 3a/1a4 U3yYEHHUsI NIpeaMeETa
Ha yriayOJ€HHOM ypOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTelbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TakKke C Y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX  JEHUCTBUM  OOyYarolerocss IO OCBOCHHIO
CoJIep KaHus IpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUH NPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TmpeaeaaMd yCTaHOBJIEHHOMW MporpaMMod MO  XUMHUU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMUs y4EOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOKHOCTH BBIOOpa €ro BapUATUBHOM COCTaBIISIONIEH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TIPEIMETOB 0a30BOro M yYIIyOJEHHOIO YpOBHEH B CHCTEME
nudpepeHIMpoBaHHOTO OOyYEHHMsI Ha ypPOBHE CPEIHEr0o OO0IIero oOpa3oBaHUs
XUMHSIT Ha YpOBHE YIUIYOJNEHHOTO U3yYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  ATalloM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLUMIUIMH B By3aX M OpPraHU3aLUsAX CPEIHEro mpodeccHoHaIbHOTO
oOpa3zoBanus. B 9Toli CBs3M wH3yueHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIrIyOJeHHEe TEeOpeTUYeCKOr U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsI, B TOM YUCJIE C MEPCIEKTUBOMN MOCIEIYIONIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro oopasoanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanbHON 00pa30BaTENBPHON MPOTPAMMBI CpPEAHETro 001mero oOpa3oBaHUS
U3ydeHue rmnpeameTa «XUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO Pa3BUTHS OOyyaroumxcs, Ha (OpMHpPOBAHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHUI palMOHATU3alMK y4eOHOro TpyAa H
00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIONINX  MEKIUCITUTIMHAPHBIH,
HAANpPEAMETHBII XapakTep.

CocraBngomuMu npeaMera «XUMUs» Ha YpPOBHE YIIIyOJIEHHOTO M3y4YeHUS
ABIIAIOTCS YIUIyOsN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu NoaxXo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 33 OCHOBY
npuHaTel nosiokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YPOBHEW U3yUYEHUs MIPEAMETA.

OcHoBy coaepxkaHusd KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HAHMM MOJy4aeT ONpEeNeTIEHHOE TEOPETHYECKOE JIONOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOMTHb CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Marepuana. Tak, Ha yriayOJ€HHOM YpPOBHE H3yYEHHs MpeaMera olecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIBHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
AJIEMEHTaX M CBOWCTBAaX MX COEAMHEHUN HAa OCHOBE PACIIMPEHUS U YIIIyOJIeHUs
IIPEACTABICHUM O CTPOEHUM BEILECTBA, XUMUYECKOM CBSI3W M 3aKOHOMEPHOCTAX
MPOTEKaHUSI PEAKLUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKONH KUHETUKHU
U TepMoauHamMuKku. W3ydeHme mnepuoanueckoro 3akoHa u Ilepumoamueckon
CUCTEMbl  XHMHUYECKHUX  DBJEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI SHEPTeTUYECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHnH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yuenue
TUIIOB ~ peakuuMid  JomojHsercs  (GOpMUPOBAHMEM  MpeACTaBiIeHUM 00
IEKTPOXUMHUYECKUX IpOLEccax U 3IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmdeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUM ynensercs oco00e BHUMaHUE BONPOcaM 00 3JIEKTPOHHBIX 3 deKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIMil.

Oco0oe 3HayeHWe HMEEeT TO, YTO Ha COJEpKaHUE KypCOB XHMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS JUJIsl KJIACCOB ONpPEeIEHHOTO poduis (TIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmeil cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIIMSHHE CMEKHbBIE IIpeIMeThl. Tak, Hanmpumep,
B COJEpKaHUM IpeIMeTa Il KJIacCOB XUMHUKO-(PU3NYecKoro mnpoguius Oosblioe
3HaYeHHe OyayT MMETh 3JEMEHTHl yueOHOro Marepuaina mo obmed xumuu. [Ipu
U3y4YeHUU TMpeAMeTa B JAaHHOM Cllydyae AakIeHT OyneT cjenaH Ha OOIIHOCTb
METOJIOB MO3HAHUSA, OOLTHOCTh 3aKOHOB M TEOPHH B XUMUHU U B (PU3UKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PM3MKE), 3aKOHbl COXPaHEHUS



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

B TO ke BpeMsa B COAEpKaHMM IpeaAMETa Uil KIACCOB XHUMHKO-
ononoruueckoro npoduist OOJNBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMus. B 3TOM cimydae  mpedocTaBiseTCsl  BO3MOXKHOCTB — JUIsi  Oosiee
OOCTOATENTBPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluu  KJIETKH  Kak
OMOJOTMYECKOM CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K NPUMEPY, TaKHe
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTH U apyrue. Ilpy 5ToM 3HaHUA O COCTaBe M CBOMCTBAX INPEICTABUTEIEH
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KAT OCHOBOW Uil H3y4YEHUs
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mnumane ¢GopMHpoOBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NOpeaMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydyenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero obiiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3y4deHHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJIBI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK U €€ Beaylled ponu B oOecredeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIICHUH  MpoOseM
HKOJIOTUYECKOM, SHEPreTUYECKON 1 MUILEeBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHUH, B
00eCleyeHnn PalUOHAIBHOTO MPUPOJONOIb30BaHus, B (HOPMUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl YEIOBEKa, a TAaKXKe JKOJIOTMYECKU
00OCHOBAaHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHOM KapTHUHBI MUpa: (yHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUH XUMHUH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX IPOTEKAHUs XUMUYECKUX PEAKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIEPCHBIX CUCTEMax, 00 00mux
HAyYHBIX TPUHIIUIIAX XUMHUYIECKOT'O TTPOU3BOICTBA;

dbopmupoBaHue y O0yYJarOIIIXCS OCO3HaHHOTO MTOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XMMHYCCKMX 3HAHUH I OOBSICHEHUS
KJIFOYEBBIX HJIeH M TpOOJeM COBPEMCHHON XUMHHU, JJISl OOBSICHCHUS U
IIPOTHO3HPOBAHUS SIBJICHUN, UMEIONIMX €CTCCTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pelIeHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHaJIN3a ¥ OIICHKH C MO3UIIMIA SKOJIOTUYECKON 0€30IaCHOCTH MOCTICICTBHUI
OBITOBOM W TPOW3BOACTBEHHOW JEATCIILHOCTH YEJIOBEKAa, CBS3aHHOW C
XAMHYECKAM  TIPOU3BOJCTBOM, WCIIOJB30BAaHHEM U  IMepepabOTKoOM
BEIIICCTB;

yOIyOJICHWe  TPEJICTaBICHHM O  HAyYHbIX  METOJaX  IIO3HaHWS,
HEOOXOIUMBIX I TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTUYCCKOM JICATEITBHOCTH M IMTOBCEIHCBHOM KH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LENOCTHOM CHCTEMbl CPEIHEro oOuiero oOpa3oBaHUs NPH U3YYEHUU
npeaMera  «XuMUS» Ha  YIUIyOJNEHHOM ypoBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

BOCIIMTaHHE YOEKJAEHHOCTH B II03HABAEMOCTH SIBJICHUH IPHUPOIBI,
YB@KCHHS K TIPOLECCY TBOpPYECTBA B O0JACTH TEOPETUYECCKUX H
NPUKJIATHBIX HWCCICAOBAHUNA B XUMHH, (HOPMHPOBAHHE MHPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

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

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHIX
criocoOHOCTe oOydaroruxcsi, (OPMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIICHHUS K CaMOOOpA30BaHHIO W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBHUIO yCHENTHOMN MPpo(deCCHOHATBHON 1 O0IIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBbI0 M IMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMUpOBaHWE YMEHWH ¥ HAaBBIKOB Pa3yMHOTO MPHPOJIOIOIL30BaHU,
pa3BHUTHE YKOJIOTHYECKOM KYJIBTYphI, IPHOOPETEHHE OMbITa OOIIECTBEHHO-
MOJIE3HOM IKOJIOTUIECKON eI TEIbHOCTH.

OO11ee 4ynca0 4acoB, MPEAYCMOTPEHHBIX [Tl U3YUEHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE cpemHero oomero oopazoBanus, coctasisier 170 gacos: B 10 xmacce 170



—4acoB, B TOM 4YHCII€ BHYTpUIpeIMETHbIH Monaynb (BIIM) «Pewenue
VAPAdsCHeHUl U 3a0ay no op2aHuyeckou xumuuy — 68 uacos & 200.



COAEPKAHUE OBYUEHUS
10 KIACC OPT'AHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHUYECKON XUMHUMH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BalleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHUMHYECKas CBSI3b B
OpraHMYECKUX COCIMHEHMSIX. Tulbl THOpUIU3ALMM aTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa3oBaHMsI KOBAJICHTHOU CBS3M (OOMEHHBIA M TOHOPHO-
aKLeNnTOpHbIA). THUNBI MEepeKpbIBaHUS AaTOMHBIX OpOUTaNe, G- U T-CBS3W.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3El B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIC MIPEACTABICHUS O CTPYKTYpE MOJIEKYJ. 3HaU€HHE TE€OPUU CTPOCHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U  CTPYKTYpHbIE  (OPMYJIBIL.
CtpykrypHble (OpMYJIbI  pa3lIMYHBIX BHUJIOB: pa3BEpHyTas, COKpaIlEHHAs,
ckenetHass. M3omepus. Buabl wW30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbIe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHAYKTHUBHBIM
Y ME30MEpPHBIN 3PPEKThI).

[IpencraBnenne o kiaccudukaiuu opraHuueckux BemiectB. [loHsTue o
dbyukmoHansHOM rpytie. 'omonorus. 'omonoruueckue psaapl. CucremaTuyeckas
HOMeHKnaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTZEJIbHBIX MTPEACTABUTEIICH.

Oco0OeHHOCTH U KJaccu(UKanusi OpraHuYecKux peakuuid. OKHCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3Yy4YEHHsS] BEIIECTB M HUX MpPEeBpalllCHUN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB MPU HArpeBaHUU
(rutaBieHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJEKYJ
OpraHUYeCKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii ps aikaHoB, o01mIas GpopMyia, HOMEHKIATypa U
M30MepUsi. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYIN alKaHOB, Sp -
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckue cBOHCTBA
aJIKaHOB.

XWMHUYECKUE CBOMCTBA QJKAHOB: PEAKIMU 3aMELIEHUs, HW30MEpHU3alui,
JETUAPUPOBAHUS, IUKIN3AINHU, TMPOJIN3a, KpeKUHra, ropenus. [IpeacraBienne o
MEXaHHU3ME PEAKIUMI PaJUKAIbHOrO 3aMEILICHHUS.



Haxoxnenune B mpupojie. CriocoObl NOTyYeHHUs U IPUMEHEHHE aTKAHOB.

[Muknoankanel. O6mas ¢hopmyna, HOMEHKIaTypa u uzomepus. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOTIEHTAH, IMKJIOTEKCaH) HUKIOaIKaHOB. CrocOObl MOJy4YEHUs U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankensl. ['oMoyiorrmaeckuil psii aakeHoB, oOmas (hopmyia, HOMEHKIATYpA.
DIEKTPOHHOE M  INPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYN QIKEHOB,  Sp-
ruOpuan3anysi aTOMHbIX opOuTanei yriepoja, 6- U m-CBA3U. CTpyKTypHas U
reoMmerpudeckas (umuc-tpanc-) wuszomepusi. dusmyeckue CBONCTBA aAJIKEHOB.
XHWMHMUYECKUE CBOMCTBA: PEAKLUMH INPUCOEAVHEHMS, 3AMEIICHHUS B O-IOJOKECHHE
IIPU JBOMHOM CBSI3M, MOJMMeEpU3aunu U okucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHE
AJIKEHOB.

Anxaguensl. Knaccudukanus ankaaueHoB (CONpsKEHHbIE, N30JIMPOBAHHBIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
COIPSKEHHBIX  JUEHOB, 1,2- wu 1,4-npucoenunenue. Ilonumepusanus
CONPSKEHHBIX TUEHOB. CrIocOObI MOMYyYEHUS U TPUMEHEHUE aTKAJUEHOB.

Anxunbl. 'oMonorudeckuit psii ankuHOB, 001as Gpopmysa, HOMEHKIIATypa U
U30Mepusl. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, Sp-
ruOpuau3anys aTOMHbIX opOuTaneil yriepoaa. dusznyeckue CBOMCTBA aJTKHWHOB.
XUMHUYECKME  CBOWCTBA:  pEaKkUMM  NPUCOCAWHEHHUSA, JUMEpU3aluud U
TPUMEPHU3ALNHU, OKUCIICHHs. KHCIIOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHBIE peakIuu Ha TPOHWHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE AJIKUHOB.

ApomaTnueckue yrieBoaopoasl (apeHsl). ['omMonoruueckuii psifi apeHoB,
oOmast popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. Dusmyeckue CBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEaKMu 3aMelIeHHs B OCH30JIbHOM KOJIbIIE U
YIIEBOAOPOJAHOM pajuKale, peakuud MNPUCOCAUHEHUS, OKHUCIECHHE TOMOJIOTOB
oenzona. IlpeacraBmeHne 00 OPUEHTUPYIONIEM JIEUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUJIbHBIX PaJUKAIOB, KapOOKCHIbHOM,
TMJIPOKCUJIBHOM, aMHUHO- W HUTPOTPYIIIbI, aTOMOB rajnoreHoB. OcobGeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoia. [Tomumepuszanus cruposna. CriocoObl NOTyYeHUs U
NPUMEHEHUE apOMATUYECKHUX YTIIEBOJA0POIOB.

[Ipuponnsiii Ta3. [lonmytHeie HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxaeHue.
KameHHbI# yronas u mpoAyKThl ero nepepadbotku. CrnocoObl nepepaboTku HedTH:
NEPErOHKa, KPEKUHT (TePMHUUYECKUN, KaTaJTUTHUYECKHil), PUGOPMUHT, MHUPOIIHU3.
[TpoaykTel nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTyecKas CBSI3b MEXKIY Pa3JIMYHBIMU KJIACCAMU YTJIEBOJIOPOJIOB.



ONEeKTPOHHOE CTPOEHUE TalOTEHIPOU3BOIHBIX YIJIEBOAOPOIOB. Peakiuu
3aMEIICHUs] TajoreHa Ha TUIPOKCOTPYIIY, HUTPOTPYMIy, IIHAHOTPYIIY,
amuHorpynmy. JleiicTBe Ha TraJOreHNpPOU3BOAHBIE BOJHOTO U CIUPTOBOTO
pacTBopa mEnoun. B3zauMopelicTBue NUraJoreHaJkaHOB ¢ MAarHueM M ITUHKOM.
[TonsiTue 0 METAJIJIOOPraHUYECKUX COEIUHEHUSIX. Hcnonp3oBanue
TaJIOTEHIIPOU3BOJHBIX  YIJIEBOJAOPOJOB B OBITY, TEXHHKE U TPU CHUHTE3E
OpPraHUYECKUX BEILECTB.

OKCHEpUMEHTAJIbHbIE METOJbl W3Y4YEHHUs] BEUIECTB M UX MpPEBpalllCHUN:
U3ydeHue (PU3MUECKUX CBOMCTB YIJIEBOJOPOJOB (PaCTBOPUMOCTH), KaU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOJTHOM BOJBI, pacTBOpa IMEepMaHTaHaTa Kallis, B3aWMOJCHCTBHE alleTUJIeHa C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriaepoja M BOJOpPOJAa B OPraHMYECKUX BEILIECTBAX, IOJYYEHHE OSTWICHA U
U3y4EHHUE €ro CBOMCTB, O3HaKomuieHue ¢ kosuekuuamu «Hedpte» u «Yromw», c
oOpa3lamM  TJIacTMacCc, KaydyKOB M PE3HWHBI, MOJCIMPOBAHUE MOJICKYI
YTIIEBOIOPOIOB U TaJOTEHIPON3BOIHBIX YTIEBOIOPOIOB.

Kucsiopoacoaep:xaiye oprannyeckue coeinHeHus.

[TpenensHble OmHOATOMHBIE CHUPTHL. CTpoeHHEe MoJieKysl (Ha IpuMmepe
METaHoJIa W J3TaHojda). ['oMonormdeckui psia, oOmas dopmyrna, H30MeEpus,
HOMEHKJIaTypa U kjaccudukamus. Dusnueckue CBONCTBA  MpeeNIbHBIX
OJTHOATOMHBIX CIHUPTOB. BOAOpOAHBIE CBS3M MEXAY MOJEKYJIaMU CIUPTOB.
XUMUYECKHE CBOMCTBA: peakUWW 3aMELICHUs, JerujapaTaluy, OKHUCIICHHUS,
B3aMMOJCHCTBME C  OpPraHMYECKMMHU U  HEOPraHWYECKUMHU  KHCIOTAMHU.
KauecTBeHHas peakuus Ha OJHOATOMHBIE CIIUPTHI. [IelicTBUE dTaHOJIa U METaHOJIa
Ha opranu3sM uenoBeka. CrnocoObl MOJy4YEeHUs U TMPUMEHEHHE OJIHOATOMHBIX
CTIHPTOB.

[Ipocthie a¢dupsl, HOMEeHKIaTypa U n3oMepus. OcoOeHHOCTH (HUBHUECKUX H
XUMHUYECKUX CBOMCTB.

MHoroaroMHbie CIOUPTHl — OJTUICHTIMKONb W TiniepuH. Dusnueckue u
XMMHYECKHE CBOMCTBA: PEAKIIMU 3aMEIICHHSI, B3aUMOJICHCTBUE C OPTraHMYECKUMU
U HEOPraHMYECKMMH KHCIOTaMH, KauyeCTBEHHAas pEaKiHs Ha MHOTOATOMHBIE
cnuptel. [IpencraBienre o MexaHU3MEe pPEAKIHMM HYKICO(DUIBLHOTO 3aMeEIICHHUS.
HeiictBue Ha opranu3Mm denoBeka. CrocoObl TOJy4YeHUS U NPUMEHEHHE
MHOTOATOMHBIX CITHPTOB.

®enon. CrpoeHue MOJEKYJbl, B3aUMHOE BIMSHHE THAPOKCOTPYNIBI U
oenzonpHOrO sigpa. dusmueckue cBoicTBa PeHona. OcoOEHHOCTH XMMHYECKUX
cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crioco06b!I osryueHus U npuMeHeHue gpenomna. GeHonpopmanbaeruaHas CMOIA.



KapOoHubHbIE COEIMHEHUS] — aJIbJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TPYIIIBL. ['OMOJIOTHYECKUE PSAABl albJETHIOB U KETOHOB, OOIIas
dbopmyrna, m3oMepuss W HOMEHKJIaTypa. DU3HUECKHE CBOWCTBA AallbJICTHAOB M
KETOHOB.  XMMHYECKHME CBOWCTBA  albACTHAOB M  KETOHOB:  pEaKUuU
npucoeanHeHns. OKUCIEHNUE albJeru0B, KAYECTBEHHBIE PEAKIUN HA aJlbICTHUbI.
CriocoObI IOTydeHHS ¥ PUMEHEHHE aTbJICTHIOB U KETOHOB.

OHOOCHOBHBIE MpEEIbHbIE KaPOOHOBBIE KUCIOTHI. OCOOCHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Pu3nueckue cBOcTBa
OJIHOOCHOBHBIX TMpPEAENbHBIX KapOOHOBBIX KHUCIOT. BOOpOJHBIE CBS3U MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KHCIIOT. XMMUYECKHUE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakiusi 3TepudUKaIMU, PEaKIUU C Y4YaCTUEM YTJIEBOJOPOJHOIO pajuKaa.
OcoOeHHOCTH CBOMCTB MypaBbUHOW KUCIOTHI. [loHSITHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPENCIbHBIX U apOMATHUYECKUX KapOOHOBBIX KHCJOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBas, MaJIbMUTHHOBAS, OJICMHOBAs, JUHO/IEBAS,
JIUHONEeH08as KUCIOThl. CIIOCOOBI TTOJTyYEHHUs ¥ PUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['oMmonoruueckuit psna, oOmias dopmyna, U30MEpHUs U
HOMEHKJIaTtypa. Pu3nYecKue M XMMHUYECKHE CBOMCTBA: THAPOJHU3 B KHUCIOHW U
HIETIOYHOM cpee.

Kupsi. Ctpoenue, GpuU3MUecKue U XMMUYECKUE CBOMCTBA XKUPOB: TUAPOJIH3 B
KHUCIION U 11eioyHon cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HETPEIETbHBIX JKUPHBIX KUCIOT. JKuphl B Ipupo/IE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOIOIIIEE JCHCTBHE.

OO6m1as xapakTepucTuka yriaeBojoB. Knaccudukainus yrieBoaos (MOHO-, JU-
U monucaxapunbl). MoHOcaxapuabl: TJIOKO3a, (PpyKTO3a, TajlakTo3a, pudo3a,
Je30Kcupr003a. PU3NYECKUE CBOMCTBA M HaXOXJIACHHE B Ipupoje. DOTOCHHTES.
XUMHUUYECKHE CBOWCTBA IIIFOKO3bI: PEAKIUU C YYaCTUEM CIUPTOBBIX U AJIbIACTUIHON
rpynn, CIOUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHHUE B KU3HEIEITEIbHOCTH Opranu3ma. Jlucaxapupl: caxaposa, MajibTo3a U
nakTo3a. BoccranapinvBaronme 1 HEBOCCTAHABIMBAIOIINE AUcCaxapuabl. [ uaponus
nucaxapunoB. Haxoxaenue B ipuponae u npuMenenue. [lomucaxapuasl: kpaxman,
MNIMKOTeH W 1enono3a. CTpoeHHe MakpoMOJIEKYJl Kpaxmana, TJIMKOTeHa U
eJToo3bl.  PU3MYECKHME CBOWMCTBA KpaxMalla M LEJUTIOJIO3bl. XHMHUYECKHE
CBOMCTBAa Kpaxmaja: TMApPOJN3, KaYeCTBEHHas PEakius ¢ MOAOM. XUMUYECKHE
CBOMCTBA IEJUTIOJIO3bI: TUAPOIU3, MOodydeHue 3(pupoB 1emtono3bl. [loHsTtre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHCKO03a, all€TAaTHBIN HIENK).

OKCIEpUMEHTAIbHBIE METOJbl HM3Y4YEHHs] BEIIECTB M HUX MPEBPalllCHUMN:
PacTBOPUMOCTb PA3JIUYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE 3TAHOJIA C HATPUEM,



OKHUCJIEHHE 3TUJIOBOIO CIHMPTa B albJAETH] Ha PACKAIEHHONM MEIHOW IMPOBOJIOKE,
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JIUXPOMATOM Kaius (BO3MOXHO HCIOJb30BAHHE
BUJIEOMATEPHAIIOB), KAaYECTBEHHbIE PEAKUWW HAa albJIeruabl (C THUAPOKCHIIOM
nuammuHcepeopa(l) wu  ruapoxkcuaom  memau(Il)), peakmusa raunepuHa
ruapokcuom Meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMOJICHCTBUE pacTBOpa INIOKO3bl ¢ ruapokcuaom meau(Il), BzanmoneiicTue
Kpaxmajia ¢ MOJOM, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3a1a4 1Mo TeMaM «CHUpThl U
dbenonb», «KapooHoBbie KUCTOTHI. CIOXKHBIE ADUPBD».

A3oTcoaep:xaiiue OpraHuvecKkue coeJuHeHms.

AMMHBI — OpraHUYEcKUe MPOU3BOJHBIE amMMuaka. Kiaccudukaius aMuHOB:
anupaTUyecKue W apoMaTUYECKHUE; IEPBUYHBIC, BTOPUYHBIE U TPETUYHBIC.
Crpoenne MoJieKys, oOumas (opmyiia, U30MepHUsi, HOMEHKIATypa U (pU3HUECKHE
cBOMCTBAa. XMMHUYECKOE CBOMCTBA aln(aTUUECKHMX aMHUHOB: OCHOBHBIE CBOMICTBA,
ANKAJIMPOBAHUE, B3aUMOJECHCTBHE MEPBUYHBIX AMHHOB C a30THUCTON KHUCJIOTOM.
Coun aIKWIIaMMOHHUS.

AHWUIIMH — TIpEACTaBUTENb AaMHHOB apomaruueckoro psga. CrtpoeHue
aHwIMHa. B3anMHOE BIMSHUE TPy aTOMOB B MOJIEKYJie aHUIMHA. OCOOEHHOCTH
XUMUYECKUX CBOMCTB aHmiInHA. KauecTBeHHble peakiuu Ha aHmwIMH. CriocoObl
MOJIYYCHUSI M TpUMEHEHHe anudaruyeckux aMuHOB. [lonmydyeHue aHWIMHA W3
HUTPOOEH301a.

AmuHokucioTel. HoMeHnknatypa u nzomepusi. OTAeNbHBIE TPEACTABUTENH O
AMUHOKHUCJIOT: TJUIUH, alaHuH. @uU3NYecKue CBOWCTBA AMHUHOKHCIIOT.
XUMHYECKHE CBOMCTBA AaMHHOKHCJIOT Kak aM(OTEpPHBIX  OPraHUYECKHUX
COCIMHEHUM, peaKius TMOJUKOHJICHCAIIUU, OO0pa3oBaHWE TMENTUIHON CBS3H.
buonornyeckoe 3HaueHue aMUHOKUACTOT. CUHTE3 U THIPOJIU3 MENTH]IOB.

benku kak npupoaHsie Tonumepbl. llepBUuHasi, BTOpUYHAsS U TpPETUYHAS
CTpyKTypa OenkoB. XWUMHUYECKHE CBONCTBAa OCJIKOB: THUIAPOJIU3, JCHATYypaIus,
KaueCTBEHHBIC PEAKIINU HA OCJIKH.

DKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX IPEBpaIlCHUN:
pacTBopeHre O€NnKOB B BOJE, JCHATypalusi OEJIKOB MpU HArpeBaHUM, LIBETHBIC
peakuuu Ha O€JIKM, peIIEHUWE JKCIEPUMEHTAJIbHBIX 3a3Ja4 [0 TeMaM
«A3oTconepkaliye — OopraHhyeckue  coeauHeHus’» U «Pacmo3naBanue
OPTaHUYECKUX COCIUHCHUI.

BbicokoMouleKy IsIpHbIE COeTHHEHNS.

OCHOBHBIE TOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
MOJNUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPU3ALMU, CPEIHSSI MOJICKYIsIpHAas
Macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MOJUMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.



[TonumepHbie Marepuanbl. I[lmactmacchl (HOJUATUIICH, MOJIUIPONUIIEH,
NOJIMBUHWIXJIOPU, MOJUCTHPOJ, MOJUMETHIMETAKPHIAT, MOJUKapOOHATHI,
nonudTHIEHTepedTanar). Yunuzanus u nepepaboTKa MiIacTHKA.

DIIacTOMEPHI: HATypaAJIbHBIN Kay4yK, CUHTETHYECKHUE Kay4yKH
(OyTamreHOBBIN, XJIOPOIPEHOBBIN, N30IIPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHa: HaTypanbHbIe (XJIONOK, MIEPCTh, WEIK), HCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

[Tonumepsl CHEUHUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIIEKTPOIPOBOIAIIME TOJIMMEPHI, OMopa3naraeMble MOJTUMEPHI).

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
O3HaKOMJIEHUE ¢ 00pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKOB, PEIICHHE OHKCICPUMEHTAJIbHBIX 3a7au 1o Teme «Pacrno3HaBanue
MJJACTMACC U BOJIOKOH.

Pacuérnblie 3agaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJbl OPraHMYECKOTO0 COEIMHEHHS IO
MacCOBbIM  JIOJIIM ~ 3JIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXJICHUE
MOJIEKYJISIpHON (OpMYJIbIl OPraHUYECKOrO0 COeAUuHEHHUs 1Mo Macce (00bEMy)
MPOJIYKTOB CroOpaHusi, MO KOJWYECTBY BelIiecTBa (Macce, 00bEMY) TPOTYKTOB
peaKkiuu W/WIM HCXOJIHBIX BEIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (HOPMYIIbI
OpraHMYECcKOro BEUIECTBA HAa OCHOBE €ro XMMHUYECKHX CBOWCTB WJIM CIOCOOOB
MOJIYYEHUsI, ONpPENENIEeHUE JOJM BBIXOJAa MPOJAYKTa PEAKIUU OT TEOPETHUYECKU
BO3MOYKHOTO.

MexnpeaMeTHbIe CBA3HU.

Peanuzanus MeXpeaMETHBIX CBS3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-
HAy4YHBIX TIOHSTUWA, TaK W TOHSITUN, MPUHATHIX B OTIEIBHBIX MpeIMeTax
€CTECTBEHHO-HAYYHOI0 ITUKJIA.

OOmmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNWE, HAYUHBIN (DaKT, THUIIOTE3a,
TEOpHUsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOIIOJCHUE, H3MEpPEHHUE,
HKCIIEPUMEHT, MOJI€Ib, MOJIETUPOBAHHUE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWUTPOH, MOJIEKYyJa,
HHEPreTUYECKUd YpOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3WYECKHE BEJIMYUHBI, €IUHUIIBI U3MEPEHUS, CKOPOCTh, DHEPrus,
Macca.

buonorusi: kierka, opraHusM, OJKOcucTeMma, Ouocdepa, MeTabOIH3M,
HACJICICTBEHHOCTh, aBTOTPO(HBIA U TETEPOTPO(PHBIA THUIT MUTAHUSA, OpOXKEHUE,
dboTocuHTE3, NBIXaHWE, OENKW, VYIJIEBOIbI, >KUPBI, HYKIECHHOBBIC KHCIIOTHI,
(bepMeHTHI.

['eorpadusi: mose3Hbie UCKOMaeMble, TOILIMBO.



TexHonorus: IMUIICBLIC TIPOAYKTBI, OCHOBLI PAallMOHAIBHOTO IIMTAHUA,
MOOHIUC CpeacTBa, MaTCpUaibl U3 HCKYCCTBCHHBIX U CHHTCTHUYCCKUX BOJIOKOH.

OcHoBHOE CoacpKaHMe MporpaMmMmbl BHYTPHIIPEAMETHOI'O MOAYJIsI:

«PelieHue ynpa:kHeHUil U pacUeTHHIX 32124 10 OPraHUYEeCKOH XUMUM)
e yyammxces 10-ro kiaacca (68 yacon)

Beenenue B OpraHM4eCcKyr0 XUMHIO

Pacuetnbiii npaktukyM. KauecTBeHHOE onpeAeeHne yriaepoaa, BOJI0poaa U Xjaopa
B OpraHWYECKUX BelllecTBaxX. PellleHne 3amad Ha BBIBOJ (POPMYJT OPraHUYECKUX
BEIIECTB MO NPOAYKTaM UX cropanus. I3oMepusi OpraHM4eCcKux BEIIECTB

Buasl uzomepuu. CocraBieHue CTpyKTypHBIX (HOPMYIT H30MEPOB

OCOOEHHOCTM  CTpPOEHUST U  CBOWMCTB  OpPraHMYeCKHX coeluHeHuid. Hx
KJ1accuuKanus

CocraBneHue 3JIEKTPOHHBIX (OPMYI U CXeM aTOMOB. BaneHTHbIE BO3MOYKHOCTH
aTOMOB XMMHWYECKUX DJIEMEHTOB. BUIbl KOBAJIEHTHOW CBs3U. XapaKTEPUCTUKU
KOBAJIGHTHOU CBsi3H. MexaHu3Mbl 00pa30BaHUs U Pa3phIBa.

Knaccuduxkaiuys u HOMEHKIIaTypa OpraHUYECKUX COCTUHEHUH.

3aKOHOMEPHOCTH MPOTEKAHUS PEAKIINI OPraHUYECKUX COCTMHEHUN

OcobenHoctu opraHudeckux peakiuil. [losaTre o MexaHu3Max peaxiui.
PanukanbHbIi 1 HOHHBIN Pa3pblB KOBAJIEHTHOU CBA3U

YrneBo1opoas

Aunkanbl. M30Mepusi, HOMEHKIIATypa.

XUMHUUYECKHE CBOMCTBA, MOJYYEHHUE aTKAHOB.

[{ukIoankaHbl UX CBOMCTBA U MOJIyYEHHUE.

Pemienue 3ama4 Ha BBIBOJ (DOPMYJIBI TIO TIPOTYKTaM CTOpPaHUS.

AJkeHbl. XUMUUYECKHE CBOMCTBA, MOJyYEHHUE.

OcoOeHHOCTH peakIMii OKHUCIICHHS aJKeHOB. BiusHHE cpeabl Ha MPOTYKThI
OKHCJIEHUS. COCTABIICHUE YPABHEHUN XUMUYECKOU PEAKIIUU.

Ankaauenbl. XUMHAYECKUE CBOMCTBA, OJyYEHUE.

Pemenue 3amauy mo Tteme: HempeneabHbIE YriaeBOAOPOAbl. BriBox dhopmymsl 1o
PEaKIIMOHHOM CTIIOCOOHOCTH BELIECTBA.

ApeHbl. XUMUYECKHUE CBOICTBA, MOTYYCHHE.

Oco0EHHOCTH XMMHUYECKUX CBOMCTB TOMOJIOTOB O€H30J1a Ha TIPUMEpE TOJIyoJIa.
OpueHTupylolee AecTBUE 3aMecTUTeNel B OEH301bHOM KOJIbLIE.

I'eneTnueckas cBsA3b yrieBOJAOPOI0OB»

Cruptbl. @enonsl. [IpocTeie a¢upsI

IIpenenbHple OOHOATOMHBIE CHUPTHL. ['OMOJIOTMYECKUN psifi, CTPOCHUE U
dbusunueckue cBoiicTBa. BogopoiHas cBs3b.

Xumnueckue cporctna. [lonydyenue ciupTos.



MHuoroatomubie ciupThl. [IpocTeie 23guphI.

deHonbl. ATbAeruabl 1 KETOHBI

KapOoHOBBIE KHUCTOTHI U CIOXKHBIE A(UPDI

XWMHYECKHE CBOWCTBA KapOOHOBBIX KHCIOT. JIByXOCHOBHBIE KapOOHOBBIC
KHCJIOTBI U UX CBOMCTBA.

HenpenenbHbie KapOOHOBBIE KUCIIOTHI.

A30Tco/iepKalllie OPraHunYeCKUe COCTUHEHUS

Awmwunbl. Knaccudukanus, coctaB, n3o0Mepusi 1 HOMEHKIIATypa.

Pemienne ynpaxnenuit AHuiuH. OCOOCHHOCTHM AHWIMH — TIPEACTAaBUTEIIb
apoOMaTHYECKUX aMHUHOB.

KauecTBeHHbIEC peaklMM HA OPTraHUYECKHE BEIIECTRA.

Kupsl

Brruuciienre 10y BbIX0/1a MPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3MOXKHOTO.
Brruncnenue 1oav BeIX01a MPOIYKTa PEAKIIMUA OT TEOPETUUYECKH BO3ZMOKHOTO.
VriaeBoabl

Brruncnenne macchl MPOAYKTA peakiuy, €CJIM BEIIECTBO JAHO B BHUJE PACTBOPA C
ONPEAECICHHON MacCOBOM J0JIEH.

Brruncnenne macchl MPOAYKTa peakiuy, €CIIA BEMECTBO AAaHO B BUAE PacTBOpa C
ONPEAECICHHON MacCOBOM J0JIEH.

Amunokuciotsl. Ilentunel. beaku

['eHeTHueckast CBA3b OPraHUYECKUX BEIIECTB.

Pemenune 3a1a4 1o opraHuyeCcKOd XuMHUU

Pemenue 3aJga4uu Ha MN30BITOK — HCOOCTAaTOK C HCIIOJIB30BaHHECM
KHUCJIIOPOJOCOACPKAIINX OPIraHUICCKUX COCHHHGHHﬁ.
Pemenue 3aJa4un Ha MU30BITOK — HCOOCTAaTOK C HCIIOJIb30BaHHCM

KHUCJIOPOAOCOAEPKAIINX OPTAaHUYECKUX COECTUHEHU.

Pacuer xonuyecTBa BelecTBa, MacChl, 00beMa MPOYKTA PEAKIIUU, €CITH UCXOTHOE
BEILIECTBO JIAHO C MMPUMECSIMHU.

Pacuer konuyecTBa BeleCTBa, Macchl, 00beMa MPOIYKTa PEAKIUH, €CIIH UCXOTHOE
BEILIECTBO JIAHO C MMPUMECSIMHU.

11 KNIACC OBHIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siAep. XUMHUUECKAN snemMeHT. M3otonbl. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK AaTOMOB, KBAHTOBBIEC YHCIIA. DHEPreTUYECKUE YPOBHH U
noypoBHU. ATOMHBIE opOuTanu. Knaccuukanuss XuMHYECKUX 3JIEMEHTOB (S-, p-,
d-, f-omementsl). PacmpeneneHue SIEKTPOHOB IO AaTOMHBIM  OpPOUTAIISM.
ONeKTpOHHbIE KOHPUTYPALIMM aTOMOB 3JIEMEHTOB MEPBOr0O—YETBEPTOTO MEPUOIOB
B OCHOBHOM U BO30YXJAEHHOM COCTOSIHMM, SJIEKTPOHHbIE KOH(QUIypaluud HOHOB.
DIIEeKTPOOTPULIATEINBHOCTb.



[Teprnonnueckuit 3akoH u llepronnueckas cucreMa XUMUYECKUX SJIEMEHTOB
J.A. MenaeneeBa. Csi3p nepuoguveckoro 3akoHa u Ilepmoanueckoil CHCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpPHEHM CTPOCHUSA  ATOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
MPOCTBIX M CJIOXHBIX BEIIECTB [0 TIpynnaM H IepuoaaM. JIJHAYEHUE
nepuoandeckoro 3akona /.M. Menneneesa.

XUMHUYECKasi CBs3b. BHIIBI XMMHYECKOM CBSI3U: KOBAJCHTHAs, WOHHAs,
MeTayuinueckas. MexaHu3mMbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIN. JHEPIrus U JJuHA CBsA3U. 110JIIpHOCTD, HAIPABIEHHOCTD U
HACHIIIAEMOCTh KOBAaJICHTHOW CBs3u. KpaTHbeie cBsizu. BomgoponaHas CBs3b.
MexMOoNeKyIIpHbIE B3AaUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKIUM CTPOCHUEM (Ha MPUMEPE COCTMHECHUIM
AJIEMEHTOB BTOPOTO MEPUOJA).

[IpencraBieHne 0 KOMIUIEKCHBIX cCOeAMHEHUAX. COCTaB KOMIUIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTelb, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[loHATHE O KOOPAMHALIMOHHON XUMUHU.

BemecrBa  MONEKYJIAPHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs.  THIBI
KPUCTAJUIMUECKHUX PEMIETOK (CTPYKTYP) M CBOMCTBA BEIIECTB.

[Tonsitue o nucnepcHbix cucteMax. MictuHHble pacTBopsl. [IpencraBnenue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MAaccOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsl KOHIEHTpauus. HaceleHnnusie u
HEHACBIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukaiys 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBUATIBLHBIC
Ha3BaHU OTMEJIBHBIX NPEACTABUTEICH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanms XUMHUECKMX pEaKUUid B HEOPraHMYECKOHM M OpraHU4eCcKOu
XUMHH. 3aKOH COXPAHEHHUSI MAcCChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBpaIlCHUs
DHEPTUU TIPU XUMHUYECKUX peakiusiX. TernoBbie 3(h(PEKTh XUMUUYECKUX PEaKITUH.
TepMoxumMuyeckue ypaBHEHUS.

CKopoCTh XUMHUYECKON peakiiuu, €€ 3aBUCUMOCTb OT Pa3IMyHbIX (haKTOPOB.
['omoreHHbIE U reTeporeHHbIe peakiu. Katanus u kataau3aTopsl.

OOpatumbie U HEOOpaTHUMBIC peaKIMu. XUMUYeckoe paBHoBecue. KoHncranTa
XAMHUYECKOTO paBHOBeCHUsA. DakTOpbl, BIMSAIONIME HA IOJOKEHHUE XUMHUYECKOIO
paBHOBECHS: TEMIIEPATYpPA, JABJICHUE U KOHUECHTPAIIMN BEIIECTB, YYACTBYIOIINX B
peakuuu. [punuun Jle [larense.

Onextponutnyeckas aucconuarus. CwibHBIE €W ClIa0ble 3JIEKTPOJIUTHI.
Crenenb auccouuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienounas. Bonoponnsiii mokazarens (pH) pactBopa. I'maponus coneid. Peaknuu
HOHHOT'O OOMEHa.



OKUCIUTENBbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIIEHUS.
Oxucnurens W BOCCTaHOBHUTENb. [Ipolecchl OKHCIEHHS H BOCCTAHOBJICHUS.
BaxHeiimme OKHCIWTEINM W BOCCTAHOBUTEIH. METONI SJEKTPOHHOro OaaHca.
DIIEKTPOJIN3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
pa3oKEeHHE TMEepPOKCHJAa BOAOPOAA B NPHUCYTCTBUHM KaTalW3aToOpa, MOAEIH
KPUCTAIUTMYECKUX PEIIETOK, MPOBEACHUE PEaklnii HOHHOTO 0OMEHa, OTpe/iesieHre
Cpeabl pacTBOPOB C IMOMOIIBK) WHIWKATOPOB, M3YYEHUE BIIASHUS PA3JIAYHBIX
(GakTOpoB Ha CKOPOCTh XHUMHUYECKOM pEaKIUU M TMOJOKEHHE XUMHYECKOTO
paBHOBECHS.

Heopranuyeckasi Xummusi.

[lonoxxenne HemertauioB B Ilepmogumdeckor CUCTEME  XUMHUYECKHUX
anemenToB J[.U. MenneneeBa u 0COOEHHOCTH CTpOEHUSI UX aTOMOB. Du3nuecKue
CBOMCTBa HEMETAJUIOB. AJJIOTPONHUS HEMETAJUIOB (HAa MpUMEpe KHUCIOPOJa, CEPHI,
dbocdopa u yraepoaa).

Bonopon. Ilonydyenue, guiznueckrue M XUMHUUYECKHUE CBOMCTBA: PEaKIUU C
METaJUIaMA M  HEMETAJUIaMH, BOCCTAHOBUTEIBbHBIE CBOMCTBA. ['mapuisbl.
TonNIMBHBIE AIIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (QU3NYECKUE |
XUMUYECKHE CBOMCTBA. ['aioreHoBOgOpoAbl. BaxkHelue KUCIopoAcoIepKaline
COEJIMHEHHUs ranoreHoB. JlabopaTopHble U MPOMBIIUIEHHBIE CIIOCOOBI MOIYYEHUS
rajgoreHoB. [IpumeHeHune rajoreHoB U UX COCIMHEHUM.

Kucnopon, o3on. JlabopaTopHbie U MPOMBIIUICHHBIE CIIOCOOBI TOMYyYCHHUS
Kkuciopoaa. @U3NUECKUe U XMMUYECKUE CBOMCTBA M MPUMEHEHHUE KUCJIOpoAa U
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. Haxoxnenue B Tpupojie, CIOCOOBI MOJydeHUs, (Quznueckue u
xumudeckue cBoiictBa. CepoBomopon, cymbbuasl. Oxcupn cepsi(IV), oxcua
cepl(VI). CepHucras u cepHas KHUCIOTBI U UX colid. OCOOCHHOCTH CBOWCTB
CEpHOM KUCIIOTHI. [IpuMeHeHne cepol U €€ COCIUHEHUN.

A3oT. Haxoxnenwe B mpupoje, CHocoObl TModaydeHus, (GU3UYECKHEe U
XMMHUYECKUE CBOMCTBA. AMMUaK, HUTpUIbl. OKCHUIIBI a30Ta. A30TUCTast U a30THaA
KHUCIIOTHI ¥ uX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTta
U €r0 COeAMHEHUN. A30THBIE YTOOpPEHHUS.

®docdop. Haxoxnenue B mpupoje, CrnocoObl MOTydeHHs, (U3UYECKHE U
xumuueckue cBorictBa. Dochuast u pochun. Oxcuawsl docdopa, dochopHas
kucnora u e€ conu. [Ipumenenune ¢ocdopa u ero coenuneHuit. dochopHbie
yIoOpeHwus.

VYrnepon, HaxoxAeHWE B NPUPOAE. AJIOTPONHBIE  MOAU(DUKAIHH.
duzryeckue W XHUMHYECKHME CBOMCTBA TMPOCTBHIX BEMIECTB, OOpPa30BaHHBIX



yriepoaoMm. Okcup yriepona(ll), oxcun yrnepona(IV), yrompHas kuciotra u e€
COJIM. AKTHUBUPOBAHHBIA Yyroyb, agcopOuusa. DyminepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHne MpoCThIX BEIIECTB, 0Opa30BaHHBIX YIJIEPOAOM, U €ro
COEJIMHEHUMH.

Kpemuuii. Haxoxnenue B mpupoje, crnocoObl MONy4eHHs, (PU3MUECKHE U
xumuyeckue cporctBa. Oxcun kpeMHusI(IV), KpeMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHue KpeMHus U ero coeAnHeHuil. CTeKI10, €ro Moxy4eHue, BUAbl CTEKIIA.

[Tonoxxenue MeramnoB B Ileproguueckoil cucTeMe XUMHUYECKUX HJIEMEHTOB.
Oco0OeHHOCTH CTPOEHMS JJIEKTPOHHBIX 000J04eK aTOMOB MeTaioB. OOmue
¢uznyeckue cBoicTBa MeTawioB. llpuMeHeHue MeTamioB B OBITY UM TEXHHKE.
CruiaBel METAJIOB.

DJIEKTPOXUMHUYECKUM  PsAJl  HampspkeHud  MetamioB.  OOIue  crnocoObl

HOJTyYCHHUS METAaJUIOB: THIPOMETAILTYPIHS, NUPOMETAILTYPT U,
anekTpomeTautyprusi. Ilonsatue o koppo3uu MeTayuioB. CrocoObl 3alIUTHI OT
KOPPO3UH.

OOmast xapakrepuctruka MetamioB [A-rpynnsl [lepuonnyeckoil cucTeMsl
XUMHUYECKUX DJJeMeHTOoB. Harpuiti u kanuii: mnonydeHue, ¢U3MYECKUE U
XAMHUYECKUE CBOMCTBA, IPUMEHEHHUE MPOCTBIX BEMIECTB U UX COCAUHECHUM.

O6mast xapakrepuctuka metamioB IIA-rpymnmer Ilepuogudeckoil cuctemsl
XUMHUUYECKUX DJIEMEHTOB. MarHuii W KajdblMi: TMOJydeHue, (QU3nuecKkue u
XAMHUYECKUE CBOWMCTBA, MPUMEHEHUE TMPOCTHIX BEIIECTB M HX COCAUHECHHIA.
’KécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

ATIOMUHW: TTOTy4eHue, GU3ndecKkue U XMMUYECKUe CBOMCTBA, TPUMEHEHUE
MIPOCTOTO BeIIeCTBAa M €ro coeauHeHui. AmdorepHbie CBOWMCTBAa OKCHUIA U
TUIPOKCHUAA ATFOMUHUS, TUAPOKCOKOMIIJIEKCHI aTFOMUHUSL.

OOmasi xapakTepucThka MeTauioB NoO0ouHbIX noarpynn (b-rpymnm)
[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKue U XUMMUYECKHE CBOMCTBA XpoMa U €ro coeguHeHuil. OKCUIbl 1
ruapokcuasl xpoma(ll), xpoma(lll) m xpoma(VI). Xpomatbl u auxpomathl, HX
OKHCIIUTENIbHBIE CBOMCTBA. [loyueHne u npuMeHeHne xpoma.

OU3UYECKME U XHUMHUYECKME CBOMCTBA MapraHlla M €ro COCIUHECHUM.
Baxneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) u
mapranua( VII). Ilepmanranar kanusi, ero OKMCJIUTENbHbIE CBOMCTBA.

@u3nuecKnue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHuil. OKCuapl,
ruapokcuanl U conu xkeneza(ll) u sxenesa(Ill). [Toayuenune u npuMeHeHUe Kee3a
Y €ro CIUIABOB.

Ou3nyecKkrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coeaquHeHuu. [lonyuenue u
MIPUMEHECHUE MEJIN U €€ COCTNHEHUN.



[Muuk: nmomydyenue, (pu3mMUeckrue M XUMHUYECKUE CBOMCTBA. AMQOTepHbIE
CBOMCTBA OKCHJIa ¥ THIPOKCH/IA [INHKA, THIPOKCOKOMIUIEKCHI IMHKA. [ [puMenenune
[IAHKA U €TI0 COeANHCHUH.

OKCIEPUMEHTAIIBHBIE METOJbl HM3Y4YECHHMS BEIIECTB M HX IPEBpALICHUIL:
U3ydeHrue o0pasloB HEMETAJUIOB, TOpPEHHE cepbl, docdopa, *kene3a, MarHus B
KHUCJIOPOZE, M3y4YeHHE KOJUIeKIMH «MeTtajuibl M CIUIaBbD), B3aWMOJEWCTBUE
HIEJIOYHBIX U IIEJTOYHO3EMENIbHBIX METAJUIOB C BOJIOM (BO3MOKHO MCIIOJIb30BAaHUE
BUJICOMATEPHUATIOB), B3aMMOJIECHCTBUE LIMHKA U JKe€jle3a C pacTBOpAMHU KHUCIOT U
11€JI0YEH, KAUECTBEHHBIE PEAKIIMM HA HEOPTraHWYECKUE aHUOHBI, KATUOH BOJOPOJA
U KaTUOHBI METAJUIOB, B3aMMOJECHCTBUE TUAPOKCUIOB ANIOMUHHS W LHAHKA C
pacTBOpaMM KHCJIOT U IIEJNOYEH, PEIIEHUE IKCIIEPUMEHTAIBHBIX 33/1a4d [0 TEMaM
«T"anorensl», «Cepa u €€ coeaquHeHUs», «A30T U (pochop U UX COECTUHEHUD,
«MeTanisl M1aBHBIX MOATPYII, «MeTasibl MIOOOYHBIX MOATPYIII.

XuMHUSA U KU3Hb.

Ponb xumMuu B 00ecriedeHuu yCTOMYMBOIO pa3BUTHUs yenoBedectsa. [lonsTue
O Hay4YHBIX MeETOAaxX IIO3HAHUS M METOJMOJOTHHA HAy4YHOIO HCCIIEIOBAHUS.
Hay4Hnble mpuHOMIBI OpraHu3alud XUMUYECKOTO TPOU3BOACTBA. [[pomblieHHbIE
CHOCOOBI MOTYYeHHs] Ba)KHEHIIMX BEIIeCTB (Ha MpuMepe MpOU3BOJCTBA aMMHAaKa,
CEpHOI KUCIOTHI, MeTaHosa). [IpombinuieHHbIE CIOCOOBI MOTYUYEHUSI METAIJIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHE OKPYKAKOWIEH CPEeNbl U €ro MOCIEICTBUS.
Ponp xumMuu B 00ecreueHr YHEPreTUIeckoil 0€30MacHOCTH.

XuMHsi H  340poBbe uenoBeka. JlekapcrBeHHble cpencTtBa. IlpaBuna
VCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Posib XUMUKN B pa3BUTUN MEIULIUHBI.

XUMUsl TUIIKA: OCHOBHBIE KOMIIOHEHTHI, NUIIEBbIe 100aBku. Ponb xumuu B
oOecIieueHUH! IMUIIEBOI OE€30MIaCHOCTH.

Kocmernueckne u mnapdromepHbie cpenactBa. beitoBas xumus. [lpaBuna
0€30MacHOr0 HCIMOJIb30BaHU TMpEnaparoB OBITOBOW XUMHH B IOBCEIHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIINE CTPOUTEIbHBIE MaTepuaibl (LIEMEHT,
OCTOH).

XUMHS B CENIbCKOM X03sicTBe. OpraHndyecKkrue 1 MUHEpaJIbHbIC yI00pEeHHUS.

CoBpeMeHHbIE KOHCTPYKLIIMOHHBIE MAaTe€puaibl, KPACKH, CTEKJIO, KEpaMHKa.
Marepuansl 11 anekTpoHuKkd. HaHoTexHOIOT M Y.

PacuétHrble 3amaun.

Pacuérbl: Macchl BemecTBa win o0bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WM 00BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMH BEILECTB,
Macchl (00BEMa, KOMMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUU, €CIU OJHO U3
BEILECTB HMMEET NpUMECH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOIYKTa
peakuyMu, €ciad OAHO M3 BEIIECTB JAaHO B BHUJIE pacTBopa C ONPEIEIEHHOU



MAaCCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA, MACCOBOM JOJA H MOJIAPHOU
KOHIICHTpAIlMU BEIIECTBA B PACTBOpPE, JOJIM BBIXOAA MPOAYKTA PEaKIUH OT
TEOPETHYECKH BO3MOXKHOTO.

MexrpeaMeTHbIe CBSI3H.

Peanmuzainust  MeXnpeAMETHBIX  CBA3ed TpU  U3YyUYCHUH  OOmeH u
HEOpraHWYeCKON XM B 11 Kjacce OCYIIECTBIISETCS Yepe3 MCIOIh30BaHUE KaK
o0IUX €CTeCTBEHHO-HAYYHBIX TOHSITHM, TaK M TIOHATHHA, IPUHATHIX B OTIACITBHBIX
npeaMeTax eCTeCTBEHHO-HAyYHOTO ITUKIIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHBIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaJlu3, CUHTE3, KJIacCU(PHUKAIUs, MePUOTUIHOCTh, HAOJIOICHHE,
HU3MEpPEHHE, SIKCIIEPUMEHT, MOJICITb, MOJICIMPOBAHUE.

®dusnka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, D3JEKTPOH, TIPOTOH,
HEUTPOH, MOH, U30TOIIBI, PaIMOAKTUBHOCTh, MOJIEKYJIa, DHEPTETHUECCKUNA YPOBEHb,
BEIIIECTBO, TElI0, OOBEM, arperaTHOE COCTOSHHE BEIECTBA, HJCaJbHBIA Tras,
bu3NYecKue BEIMYHUHBI, ¢IMHAUIB H3MEPEHHUS, CKOPOCTh, SHEPTHsI, Macca.

buosnorus: kieTka, opraHusM, 3KocucTema, ouocdepa, MeTaboInU3M, MAKPO-
1 MUKPODJIEMEHTHI, OCJIKH, )KUPHI, YTICBOABI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEIIECTB M TTOTOK YHEPTUH B DKOCHCTEMAX.

['eorpadus: MuHEpanbl, TOPHBIC MTOPOJIbI, MOJIE3HBIC MCKOIIaeMbIe, TOTUIMBO,
PEeCypCHhI.

TexHOMOTHS: XUMUYECKAs] TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIHHBIC
MaTepHualibl, CEIbCKOXO3IMCTBEHHOE MPOM3BOJICTBO, IMHUINEBAsT ITPOMBIIIJICHHOCTb,
(dhapMareBTHUSCKAs MIPOMBIIICHHOCTb, IIPOM3BOJICTBO KOCMETHYECKHX
mpernapaToB, TPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpPUAJIOB, JJICKTPOHHAs
MIPOMBITIUICHHOCTh, HAHOTEXHOJIOTHH.



[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMUN
HA YTJIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIET'O OBPA3OBAHUA
JINYHOCTHBIE PE3YJIBTATBI

B COOTBETCTBHM C CHCTEMHO-ACSATEIBHOCTHBIM IOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHSI» Ha YPOBHE CPEIHETO
o0mero o0pa3oBaHMS BBIJICICHBI CIEAYIONIME COCTABJISIONIME: OCO3HAHUE
OOYYarOIMMUCS POCCHUHCKON T'PaXTAHCKOW HACHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEICTICHUI0; HAIMYNE MOTUBAIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMAaMHU [OBEJCHUS;, HAIUYUE
IIPaBOCO3HAHUS, FIKOJIOTHYECKON KYJIbTYPhl; CHOCOOHOCTh CTABUTh LIETIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIndHOCTHBIE pe3ysbTaThl OCBOCHUsA IIpeaMeTa «XUMHUSD»  OTPakKarT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
O0Oy4YaromMxcs B MPOLECCE peATU3ALMKI 00pa30BaTENbHON AEATENHHOCTH.

JImyHOCTHBIE pE3ynbTaTbhl OCBOCHHS NpeAMETa «XHUMHS»  OTPAKAOT
c()OPMHPOBAHHOCTh OIbITA MO3HABATEIBHON M MPAKTHUYECKOW JEATE€IbHOCTH
oOyuyaroluxcs B MPOIEcce pean3aliid 00pa30BaTEIbHOM AESITEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHMA:

OCO3HAaHMS 00YYaIOUUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IIPABOIOPSIKY;

MPEJCTABJICHUS] O COLUMAIBHBIX HOPMax M MPABWIAX MEXKIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW [JEATEIIBHOCTH IPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIIEHUN y4e€OHBIX M MO3HABATENIbHBIX 3a/a4, BBIIOJHEHUU
XAMHUYECKUX DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHWBBI, HAMEPEHHS, JIOTHKY W
apryMEeHThI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJOB YUeOHOU AESTENbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

LIEHHOCTHOTO OTHOWICHUS K HWCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€YECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TPAKTHIECKOTO
MPUJIOKEHUSI XWMHHM, OCO3HAHHS TOTO, YTO JAHHBIE HAYKH €CTh pPE3YJIbTaT
JUIMTENIbHBIX ~ HAOJMIOJEHUN, KPOMOTIMBBIX OSKCIEPUMEHTAIbHBIX  IMOUCKOB,
MMOCTOSIHHOTO TPYZa YYEHBIX U MPAKTUKOB;

MHTEpECa M IO3HABATEJIBHBIX MOTHBOB B IOJYYEHUH H IOCIECAYIOLIEM
aHaim3e MHQOPMAIMH O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEUYECTBEHHOM
XUMUH;



3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OTICHUBATh CUTYAIINH, CBSI3aHHBIC C XUMUUYECKUMHU SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEILIECHUS, OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEJECHUE M TOCTYIKH CBOMX TOBapHUIIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCIEICTBUM
MOCTYIIKOB;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBbS:

MOHUMAHUSI IEHHOCTEH 3/I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOIIECHHS K COOCTBEHHOMY (DHU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

COOJIO/IeHUsT TIpaBWiI Oe30MacHOro oOpalieHusi C BeliecTBaMU B OBITY,
MOBCEIHEBHOM KU3HH, B TPYJOBOIN AEATEIbHOCTH;

MOHMMAHUSl LEHHOCTH TIPaBUJl HHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUSI TMOCJIEICTBUN W HENPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKATUBHONH  KOMIIETEHTHOCTH B  y4ueOHO-HCCIeq0BaTeNbCKOM
JEATEIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM M APYrUX BHJAX
JEATEIIbHOCTH;

YCTAaHOBKA Ha aKTUBHOE YYacTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COIMAJIbHOM HANPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUEeCKOMY U3Yy4YEeHUI0 Mpodeccuil pa3iuyHOTro pojia, B TOM
YHUCJie HA OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUMN TI0 XUMUH;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBUIYAJIbHOW TPACKTOPUHU
oOpazoBaHus, Oyaymiedl mpodeccur U peaau3aliu COOCTBEHHBIX >KU3HEHHBIX
MJIAHOB C YYETOM JIMUHOCTHBIX WHTEPECOB, CIIOCOOHOCTEN K XUMHUHU, HHTEPECOB U
noTpeOHOCTEM 001IeCTBa;

6) 3K0J10rH4eCKOr0 BOCIIUTAHUS:

HKOJIOTUYECKH I11€JIECOO00PA3HOTO OTHOIIEHUS K TPUPOJIEC KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUSl TJIOOAIBHOTO XapakKTepa SKOJOTMYECKUX NPOOJIeM, BIUSHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJITHON U COLMATILHOM CpEIbl;

OCO3HAHHUS HEOOXOAUMOCTH WCIIOJNIB30BAHUS JOCTWIKEHUW XUMHH IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIb30BAHUS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN OKPYKAKOLIEH
MPUPOTHON Cpelie, YMEHHsI TPOTHO3UPOBATh HEOJATONMPHUSATHBIC IKOJIOTHYCCKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIM4Yusl Pa3BUTOr0 3KOJIOTHYECKOTO MBIIIIEHUS, YKOJIOTHUYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTHUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xeMohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

MHUPOBO33pPEHUSA, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH ¥ OOIIECTBEHHOMN MPAKTUKU;

MOHMMAaHUSl CHeUuUKA XUMHUU KakK HayKd, OCO3HaHUS €€ poiu B
GbopMHUpPOBaHUU PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeACTaBlIeHUs] 00 OKPYXKAIOIIEM MUPE KaK O €IMHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJeM COXpaHEHUS
MPUPOITHOTO PABHOBECHS,

yOEeXKIEHHOCTH B O0COOOWM 3HAYMMOCTH XHMHH JJII  COBPEMEHHOMH
UMBWIN3ALMK: B €€ TyMaHUCTUYECKON HANpaBICHHOCTH U Ba)XHOM pOJH B
CO37aHMM HOBOW 0a3bl MaTepUaIbHOM KYyJIbTYpbl, B PEHIEHWU TJIOOATIBHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM U PKOJIOTUYECKOM 0€30MacHOCTH, B PA3BUTUM MEAUIIMHBI, 00€CTICUCHUN
YCJIOBUM YCHENIHOTO TPYy/ia U AKOJOTUYECKH KOM(DOPTHOM KU3HHU KaXKIOTO WICHA
00II1eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: T[IOHMMAaHUs CYLIHOCTH METOJIOB
MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJIyyaeMble 3HAHUS JIJIsl aHalM3a U OOBSICHEHUS SIBIICHUM OKpPY’KaIOIIEro Mupa u
MIPOUCXOMISININUX B HEM M3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKITIOYCHUS Ha
OCHOBE HAy4yHbIX (DaKTOB W HMEIONIMXCS JaHHBIX C IEJIbI0 TOJyYCHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIMOJb30BaTh XUMHUYECKUE 3HAHUS IS
peteHus mpo0JIeM B peabHbIX JKU3HEHHBIX CUTYaIHIX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOMN IeSITEIbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTH K  HENPEPHIBHOMY OOpa3oBaHUIO U
caM0oOOpa30BaHUI0, K AKTUBHOMY IIOJy4CHUIO HOBBIX 3HAHUW 10 XUMHHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEepeca K 0COOEHHOCTSIM TpyJla B pa3iu4HBIX cdepax mpodheccuoHamIbHON

JESATEIBbHOCTH.
METAINIPEJMETHBIE PE3YJIBTATbBI



MeTtanpeamMeTHbIe pe3yNbTaThl OCBOCHHS MPOrPaMMbl MO XHMHUU Ha YpOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIIOYAIOT:

3HauyuMble A1 (OPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4aroumxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHAayYHbIe TOHATHS, OTPasKaIoIIHe
[IEJIOCTHOCTh HAyYHOW KapTUHBlI MHpa M CHEIU(HUKY METOJIOB IMO3HAHUA,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIOIeHNE, U3MEPEHUE, SKCIIEPUMEHT U JAPYTHE);

yHUBEpCalibHbIe yueOHbIe NeHCcTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

pEryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue GyHKIIMOHATBHON
TPAaMOTHOCTH M COITUATILHON KOMIIETECHITUN 00YJarOIITIXCS;
CIIOCOOHOCTD oOyyarommuxcs UCIOJIb30BaTh OCBOECHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHBIC
JICCTBUS B IO3HABATEIIHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

ITo3naBaTe/ibHbIC YHUBEPCAJIbHBIE YUeOHbIE /1eiicCTBUS

1) 0a3oBble JIOrHYecKHne JIeCTBUSI:

CaMOCTOSITENILHO  (OPMYyJIUPOBaTh M aKTyalM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE; ONPENEIATh LEIu JEATENbHOCTH, 3aJaBas
napameTpbl U KpUTEPUU UX JOCTHKEHUS, COOTHOCUTH PE3YyJIbTaThl ACSITEIBHOCTH C
MOCTABJICHHBIMA  LIEJIIMHM; HCIOJNb30BaTh MPU OCBOCHUU 3HAHUM TPHUEMBI
JIOTUYECKOTO MBIIUICHHS: BBIACNATh XapaKTEpHbIE MPU3HAKK TMOHATUH U
YCTaHaBIMBATh WX B3aMMOCBS3b, UCIIOIB30BATh COOTBETCTBYIOLIUE HOHITHUS IS
OOBSICHEHHsI OTAEIbHBIX (PAKTOB U SBJICHHM; BBHIOMpPATh OCHOBAHMS U KPUTEPUU
JUTSL KJTacCU(UKAIMU BEIIECTB U XUMUUYECKUX PEAKIIMii; yCTaHABIUBATh MPUYUHHO-
CIIEJICTBEHHBIE CBSI3U MEXAY H3YYaeMbIMHU SIBJICHUSIMU; CTPOUTH JIOTHUECKHE
paccyxneHus (MHAYKTHBHBIE, JEAyKTHBHbIE, IO aHAJOrWHU), BBISBIATH
3aKOHOMEPHOCTM M TNPOTHUBOPEYUST B  PACCMaTPUBAEMBIX  SIBJICHHUSIX,
(dbopMynupoBaTh BBIBOJABI M 3aKIIOYEHHS; NMPUMEHSATh B TPOIECCE IMO3HAHUS
UCIIOJIb3yeMble B XUMHHM CHMBOJUYECKHE (3HAKOBBIE) MOJENIH, TPEOOPa30BhIBAThH
MOJICJIbHBIE MPEACTaBICHUS — XUMUYECKHUI 3HaK (CUMBOJI) 3J€MEHTa, XUMUYeCKas
dopMyna, ypaBHEHHE XMMHMYECKON peakIMH — TMpH pPeHIeHHH Y4eOHBIX
MO3HABATEJIbHBIX M MPAaKTHUYECKHX 3a7a4y, NPUMEHITh HAa3BAaHHbBIE MOJEIIbHbBIE
NIPEICTABIICHUS JJI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3Y4Ya€MbIX BEILIECTB U
XUMHUYECKUX PEaKIINM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:



BJIa/IeTh OCHOBAaMH METOJIOB HAYYHOTO IMO3HAHUS BEIIECTB U XUMHYECKHX
peakiuii; QopMmynupoBaTh 1€MW 3aJaydl  HCCIEJOBAHHUA, HCIOJIb30BATh
MIOCTABJICHHBIE M CaMOCTOSITENIBHO C(OPMYIHpPOBAaHHBIE BOMPOCH B KaueCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIs1 (DOPMHUPOBAHUS TMIOTE3bI MO IPOBEPKE
IPAaBUJIBHOCTH BBICKa3bIBAEMBbIX CYXIACHU; BJIAJIETh HaBbIKaMU
CaMOCTOSITENIFHOTO TJIAHUPOBAHUS W MPOBEICHUS YYEHHYECKHX SKCIIEPUMEHTOB,
COBEpIIICHCTBOBATh YMEHHs HAOMIOaTh 3a XOJOM IPOIecca, CaMOCTOSTENIBHO
IPOrHO3UPOBAaTh €ro pe3yibTar, (OpMyJIHpOBaTb OOOOIIEHUS U  BBIBOJBI
OTHOCHUTEJIBHO  JOCTOBEPHOCTH  pPE3YyJbTaTOB  HCCIIEJOBAHUS,  COCTaBJIAThH
00OCHOBaHHBIM OTUET O MpOAENTaHHOW padoTe; MpUOOpEeTaTh OMBIT YYEHUUECKON
UCCJIEIOBATENLCKOW W IMPOEKTHOM NIE€ATEbHOCTH, MNPOSBIATH CIOCOOHOCTh U
TOTOBHOCTH K CAMOCTOSTEIILHOMY IMIOMCKY METOJIOB PEIICHHSI MPAKTUYECKUX 3a/1a4,
IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTHPOBATHCSI B Pa3jMYHBIX HCTOYHWUKAX uWHPopManuu (HaydHO-
NoMyJisipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAHUA, CIPABOYHBIE IOCOOUS,
pecypcbl MIHTEpHeTa), aHaIu3upoBaTh MH(MOPMALUIO PA3IMYHBIX BUAOB U (OpM
IpeJICTaBICHHUS, KPUTHUYECKU OLICHHBATH eé JOCTOBEPHOCTh "
HENPOTUBOPEUMBOCTh; (POPMYJIUPOBATh 3alpOChl M NPUMEHATH Pa3InYHbIC
METO/bl MpPH TOHCKE W OTOOpe MHGPOPMALMH, HEOOXOAUMOUN Ji BBITOJTHEHUS
y4eOHBbIX 3a/ady OMNPEAEeNEHHOIO THUMA; MPHOOPETaTh OMBIT HCIOIb30BAHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH M Pa3IMYHBIX MOUCKOBBIX
CUCTEM; CAMOCTOSITEJIbHO BBIOMpPAaTh ONTHUMAJIbHYIO (HOpPMY MIpEICTaBICHUS
uHdopmaruu (cxembl, TpapuKd, OUATPAMMBI, TAOIHIIBI, PUCYHKH U JIpyTHUE);
UCIIONIb30BaTh HAYUYHBIM S3bIK B KAa4€CTBE CPEJCTBA MPH paboTe ¢ XUMUYECKOU
uH(popMaluen: MPUMEHATh MEXNpeIMeTHbIEe ((PU3NYEeCKne U MaTEeMaTUYECKUE)
3HAKU W CHUMBOJIBI, (OpMyIbl, abOpeBHATYpHl, HOMEHKJIATYpy; HCIIOIH30BAThH
3HAaKOBO-CHUMBOJIMYECKHE CPEACTBA HATJISTHOCTH.

KoMMyHHKaTHBHBIE YHHBePCcAIbHbIE YueOHbIe eliCTBUS:

3aJlaBaTh BOMPOCHI [0 CYHIECTBY 00CYK/1aeMOM TEMbI B XOZ€ IUaIora u/uiu
JUCKYCCHH, BBICKA3bIBATh UIeH, (POPMYIUPOBATH CBOM MPEIJIOKECHHUS
OTHOCHUTEJIBHO BBITTOJHEHUS MPEI0KEHHOM 3a1auH;

BBICTYNaTh C TMPE3CHTAlMEW pe3yJbTaTOB IO3HABATEIbHOU JESITENIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITENIbHO HJIM COBMECTHO CO CBEPCTHUKAMHU MPHU BBIMOTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTa, MPAKTHUECKONH pabOThl MO MCCIEIOBAHUIO CBOWCTB
U3y4aeMbIX BEUIECTB, peaju3aluu yueOHOro MnpoekTa, 1 (opMyIHpoBaTh BHIBObBI
10 pe3yjibTaTaM MNPOBEAEHHBIX HMCCIEIOBAHUNM MYTEM COIJIACOBAHMS MO3ULMNA B
x0J1e 00CyXIeHHS 1 OOMEHa MHEHUSMH.

PeryisiTuBHBbIE YHUBepPCAJbHbIEe YUeOHbIe AeiicTBUS:



CaMOCTOSITENIBHO  IUIAHMPOBATH W OCYLIECTBIIATH CBOKO  IO3HABATEIIBHYIO
JEeATEIbHOCTh, ompeneisis €€ Leaud M 3aJaud, KOHTPOJIHMPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpejlaraéMblii aJropuT™M JEHCTBUM Tpu
BBIMIOJITHEHUM YYE€OHBIX UM HCCIENOBATEIbCKUX 3ajady, BbIOMpaTh Hauboiee
3(p(EeKTUBHBI CHOCOO MX pEIICHUS € Y4ETOM IIOJyYEHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XMMHUUYECKUX PEAKIUAX; OCYIIECTBIATh CAMOKOHTPOJIb AEATEIBHOCTH
Ha OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenMeTHbIE pe3yabTaTbl OCBOEHHUS IPOrpaMMBbl [0 XUMHUHU Ha YriayOnEHHOM
YpPOBHE Ha YPOBHE CpPEIHEro o0Iero oOpa3oBaHMs BKIIOYAIOT ClELU(PUUECKHE
JUIsl y4eOHOTro npeaMeTa « XUMUs» HayyHble 3HAHUS, YMEHHS U CIOCOOBI JIEHCTBUN
110 OCBOEHUIO, MHTEPIIPETAMU U MPEOOPa30BAHUIO 3HAHUN, BUIBI ACSATEIBHOCTU
[0 TMOJY4YEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAaHUU B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsX, a TAK)KE B PEAJIbHBIX KU3HEHHBIX CUTYalUsAX, CBI3aHHBIX C XUMuUeH. B
IPOTpaMMe II0 XUMHHM TPEAMETHBIE PE3YIbTAaThl MPEACTABICHBI 10 TroAaM
W3Y4YCHHS.

10 KITACC

IIpeameTrHbie pe3yabTaTbl OCBOCHUSA Kypca «OpraHumyeckass XUMHA»
OTPAaKAIOT:

Cc(OPMUPOBAHHOCTh NPEJACTABICHUNA: O MECTE€ U 3HAUYEHUU OPraHUYECKON
XMMHU B CHUCTEME €CTECTBEHHBIX HayK M €€ pOJu B OOECIeueHUH YCTOMYUBOTO
pa3BUTHUS YEJIOBEUYECTBA B PEIICHUU MPOOJIEM SKOJIOTHMUECKOM, SJHEPTeTUYECKON U
MUIIEBOI 0€30MaCHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JJaHUM HOBBIX MaTEPHAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B o0ecreueHnun PalMOHAIBHOTO
IPUPOJIOTNIOIB30BaHUs, B (POPMUPOBAHUU MHUPOBO33PEHUSI M OOIIEH KyJIbTYpbl
YeJloBEeKa, a TakKe DKOJOTHYECKM OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XMMHYECKMX  3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOTIOJIATAIOIINE MTOHATHS — XUMHUYECKUN DJIIEMEHT, aTOM, SIAPO U AJIEKTPOHHAS
o0oyouka aroma, s-, p-, d-aTOMHbBIE OpOWTAIM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, HWOH, MOJeKyJa,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAS CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOAHBIN CKENIET, PyHKIUOHATbHAS
rpynmna, paaudkain, CTPYKTypHble (opmyibl  (pa3BEPHYTHIE, COKpallEHHBIE,
CKEJIETHBIE), HM30MEpPHUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reoMeTphyecKas,
ONTHYECKAs), HM30MEPBI, T'OMOJOTMYECKHA psJl, TOMOJIOTH, YTIEBOAOPOBI,
KHCIIOPOA- U a30TCOAEPKAIINE OPraHWYECKHE COEIUHEHUS, MOHOMEp, IOJIMMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJICKYJIIPHBIE COCIWHEHHUS; TEOPUHM, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHS OpPraHUYECKUX



BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
Y TpEBpalIEHUS BSHEPrUM IMPU XUMUYECKHUX pEAKLUHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XMMHUH, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE
MMOHMMAHUSI TPUUYMHHOCTU U CUCTEMHOCTH XMMHUYECKHUX SBICHUW; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX PEaKIUi, TEPMOJWHAMUYECKHMX M KHHETHYECKUX
3aKOHOMEPHOCTSX UX IPOTEKaHMs, O B3aMMHOM BIIMSIHUM aTOMOB U IPYIIN aTOMOB
B MOJIEKyJax (MHIYKTHUBHBIA U Me30MepHbIN 3¢ ¢ekTl, opuentanTsl [ u 1l pona);
(baKTOJOTUYECKHUE CBEJICHHS O CBOMCTBaX, COCTaBe, MOJIYYEHUU U O€30MaCHOM
WCIIOJIb30BAaHUU BAKHEWIIIMX OPraHUYECKUX BELIECTB B OBITY M MPAKTUYECKOMN
NESATEIbBHOCTH ~ 4YeJIOBEKa, OOIMMX  HAay4yHbIX  NPHUHLMIAX  XUMHUYECKOIrO
IIPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, TEpepAOOTKU HEPTH);
c(OpMHPOBAHHOCTh YMEHUU: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHITHIA,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS IPU
ONMCAHUM COCTaBA, CTPOCHUSI U CBOKMCTB OPTaHUYECKUX COEIMHEHMI;
c(OpMHPOBAHHOCTh YMEHHIA:

UCITI0JIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIi COCTaBJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJI OPraHUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUS XMMHUYECKUX PEAKUHUHA M PaCKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX ~ PEAKUUH  MOCPEICTBOM  COCTABJICHHS
ANIEKTPOHHOIO OallaHca 3TUX peaklui, peakiuil HOHHOro OOMeHa IyTéM
COCTABJICHMSI X ITOJIHBIX U COKPALIEHHBIX MOHHBIX YPAaBHEHU;

W3rOTaBJIMBATh MOJEIN MOJIEKYJl OPTaHUYECKUX BELIECTB JJIS WIUTFOCTPALIUU
UX XUMHAYECKOIO U MMPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJIC)KHOCTh U3YyUYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBYy M CTPOCHHUID K OIpPEACTIEHHOMY
KJIacCy/Tpynmne COEIWHEHWH, JdaBaTh KM Ha3BaHUA 10 CUCTEMATHYECKON
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BAHUS NI OTACIIBHBIX
NpeICTaBUTENIC OPraHUYECKUX BEIIECTB (ITHUIICH, alleTHJICH, TOJIYOJ, TJIMIEPUH,
ATUJICHTJIMKOMb, (eHoJ, ¢dopManbAeTru, areTadblAerua, aneToH, MypaBbUHas
KHCJIOTa, YKCYCHAsl KMCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, NAIbMUTHHOBAsI KUCIIOTHI,
IJIMIUH, ajlaHuH, ManbTo3a, (PYKTO3a, aHWIWH, TUBUHUJ, U30IPEH, XJIOPOMPEH,
CTUPOJI U JPYTHUE);

c(OPMHPOBAHHOCTh yMEHUS ONpPENENsATh BHJ XUMHUYECKOW CBSI3U B
OpraHMYECKUX COEIMHEHUSX (KOBAJIEHTHAs WM MOHHAs CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

C(OPMUPOBAHHOCTh YMEHHUSI MPHUMEHSTH TMOJOXKEHHUSI TEOPUH CTPOCHUS
oprannyeckux BemuiectB A. M. ByTnepoBa aisi 00bsICHEHHS 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHHS;



cOPMHPOBAHHOCTh ~ YMEHHM  XapakTEpPU30BaTh  COCTaB, CTPOCHHE,
bu3NYecKue M XWMHUYECKHE CBOWCTBA THUIWYHBIX MPEACTABUTENCH pa3IAIHBIX
KJIACCOB OPraHUYECKHUX BEIIECTB: aJKAHOB, IIUKIOAIKAHOB, aJKECHOB, AJIKaJUEHOB,
QIKUHOB, apOMAaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, albICTHJIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTBIX U CIOXKHBIX 3(PUPOB, )KUPOB, HUTPOCOSAUHEHUIN U
aMWUHOB, AMHHOKHUCJIOT, O€JKOB, yTJeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYIOD  CBSI3b  MEXKAY  HUMH  ypaBHECHUSIMU
COOTBETCTBYIOIIUX XHMMHUYECKMX pPEaKUUid C MCHOJIb30BAaHUEM CTPYKTYPHBIX
hopmyu;

chOpPMHUPOBAHHOCTh YMEHHS TMOATBEP)KJIATh HA KOHKPETHBIX IpUMepax
XapakTep 3aBUCUMOCTH PEAKIIMOHHOM CIIOCOOHOCTH OPTaHUYECKUX COSTUHEHUM OT
KPAaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (G- U T-CBSI3M), B3AUMHOTO BIIUSIHUSI aTOMOB
U TPYNI aTOMOB B MOJIEKYJIax;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbsi (He(Th, NPUPOAHBIM Ta3, Yyrojb), CIOCOOBI €ro mnepepadboTKu U
MPaKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMOM 3HAHUU O €CTECTBEHHO-HAYUYHBIX
METO/IaX TMO3HaHUSl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peanbHOM M MBICTIEHHOM) U YMEHUS IPUMEHSTh 9TH 3HAHMUS,;

c(hOpMUPOBAHHOCTH yMEHUSI MIPUMEHSITh OCHOBHBIE oreparuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CUCTEMATHU3ALINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS M3Yy4YCHUS
CBOMCTB BEIIECTB U XUMHYECKUX PEAKIIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBISTH B3aUMOCBSI3h XUMHUECKUX 3HAHUH C
MOHATUSIMU U TIPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0oJiee OCO3HAaHHOTO TMOHMMAaHHUS CYIIHOCTH MaTepUaJbHOIO €IUMHCTBA MU,
WCITIOJIb30BAaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKOW XUMUU JUIsi OOBSICHEHHS U
MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(hOpMUPOBAHHOCTh YMEHMM: TMPOBOJUTH PaACUEThl MO XUMHUUYECKUM
dbopmyliaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMM C UCIOIb30BaHUEM (PUBHUECKUX
BEIMYMH (Macca, OO0BbEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPU3YIOLIUX
BEILIECTBA C KOJUYECTBEHHON CTOPOHBI: PACUETHI MO HAXOXKICHUI0 XHUMUYECKOU
dbopMysIBl BEIIECTBA MO M3BECTHBIM MAaCCOBBIM JIOJSIM XHMHUYECKHX DJIEMEHTOB,
MPOJYKTaM CrOpaHHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOrHO3UPOBATH, AHATU3UPOBATh U OLIEHUBATh
C TIO3UIMHA  DKOJOTHYECKOM  O€30MacHOCTH  TOCHEACTBHS  OBITOBOM W
MPOU3BOJICTBEHHON JEATENIbHOCTH YEJOBEKAa, CBSI3aHHOW C MepepadoTKoOu
BEILIECTB, UCMOJIb30BaTh MOJYYEHHBIE 3HAHUS TSl IPUHSTUSL TPAMOTHBIX PEIICHUN
npo0seM B CUTYalMsIX, CBSI3aHHBIX C XUMUEH;



c(OPMUPOBAHHOCTh YMEHHUIl: CAMOCTOSITENIbHO TIAHUPOBATh U TPOBOAUTH
XUMUYECKANA DSKCHEPUMEHT (MOJIydeHHE W H3YyYEHHE CBOMCTB OPraHWYeCKHX
BEILECTB, KAYECTBEHHBIE pEAKIHMH YIJIEBOJOPOAOB pPAa3IUMYHbIX KJIACCOB U
KHCIJIOPOACOAEPKAIIUX OPraHUYECKUX BEIIECTB, PELICHHUE HKCIIEPUMEHTAIbHBIX
3aJa4 10 PAacClO3HABAHUIO OPraHUYECKUX BEILIECTB) C COOJIOJECHUEM IIPaBUII
Oe3zomacHOro oOpamlieHusi ¢ BEUIECTBaMU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,
dbopMynupoBaTh 1€Tb HUCCIEIOBaHUS, TMPEACTABIATh B pPa3nIuyHOW (opme
pe3ynbTaThl SKCIIEPUMEHTA, aHAJTU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTS;

c(pOpMUPOBAHHOCTh YMEHUI:

cOOJII0/1aTh MpaBUjia SKOJIOTMUECKU I11eJIeCO00Pa3HOro MOBEAEHUS B OBITY U
TPYJOBOI JIEATEILHOCTH B LIEJIAX COXPAHEHHUS CBOETO 370pPOBbS, OKPYXKarollen
NPUPOIHON Cpebl U JOCTUKEHUS €€ YCTOWUMBOIO Pa3BUTHS;

OCO3HABaTh ONACHOCTb TOKCHUYECKOTO JEHCTBUS HA JKHUBBIC OPTaHU3MBI
ONPENENEHHBIX OPIraHUYECKUX BEIIECTB, IOHUMas cMbIca nokazarens [IK;

aHAIM3UPOBaTh 11€J1€CO00Pa3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
MPOMBIIIUIEHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOLIEHUS! PUCK-T10JIb3a;

c()OPMHPOBAHHOCTh YMEHHUM: OCYIIECTBIIATh LEJIEHANPAaBICHHBIA MOUCK
XUMHUYECKON MH(POpMALMU B Pa3IMUHBIX UCTOYHUKAX (HaydHas U yueOHO-HAy4YHasI
JauTepaTypa, CpelicTBa MaccoBoi uHpopMaiuu, HTEepHET U Apyrue), KpUTUUECKU
aHANIM3UPOBaTh XUMHUUYECKYI0 MH(pOpMaIuIo, repepadareiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBUU C MTOCTABJICHHOW y4eOHO 3a1auei.

11 KIIACC

[TpenMeTHble pe3ynbTaThl OCBOCHHUS Kypca «OOmas M HeopraHuyeckas
XUMUSD» OTPaXKaroT:

c(OpPMHPOBAHHOCTh MPEJCTABIECHUH: O MaTepUaIbHOM E€IUHCTBE MHUDPA,
3aKOHOMEPHOCTSIX M TO3HABAEMOCTU SIBICHUM NPHUPOABI, O MECT€ U 3HAYECHUU
XUMHH B CHCTEME €CTECTBEHHBIX HayK U €€ pojii B 00ECNEUYEeHUU yCTOHYHMBOIO
pa3BUTHS, B PEIICHUH MPOOJIEM SKOJOTUYECKOM, DHEPreTHUECKOW W IHINECBOU
0e30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTepUANIOB, HOBBIX
MCTOYHUKOB SHEPIHM, B OOECNEUEHUH PAlMOHAIBHOIO MPHUPOAOIOIL30BAHUS, B
bopMHpPOBaHUM MHPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YEJIOBEKa, a TaKxke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3[J0POBBIO U MPHUPOJHOMN
cpexne;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIOYAET:
OCHOBOIIOJIATAIOIINE IIOHATUS — XUMUYECKHW OJJIEMEHT, arToM, SJApO aToMa,
U30TOIIbI, 3JIEKTPOHHAs: 000JI04Ka aToMa, S-, p-, d-aTOMHBIE OpOUTANIN, OCHOBHOE U
BO30YKIAEHHOE COCTOSIHUSI aToMa, TMOpuau3alus aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKUCJIEHUS,
XMMHYECKas CBs3b (KOBAJIEHTHas, MOHHAs, MeETaJuIM4yecKkas, BOAOPOJHAs),



KPUCTAJUIMYECKass PEIIETKA, XUMHYECKas pPEaKkuus, pacTBOpP, 3JIECKTPOJIHTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTUYECKAass JUCCOLMALNs, CTENEHb JIHCCOLMALUHU,
BOJIOPOAHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBOH HS(PdeKT
XUMHUYECKOW PEaKLUU, CKOPOCTh XMMHUYECKON PEaKLIMU, XUMUUECKOE PaBHOBECHUE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIMAINU, TEPUOIUYECKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPALIEHUS] SHEPTUU NPU XUMUYECKHUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JECUCTBYIOIIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3bIK
XUMHHM, MHUPOBO33PEHUYECKUE 3HAHUs, JIeKAIIMEe B OCHOBE IIOHMMAaHUs
IIPUYAHHOCTA U CHCTEMHOCTHM  XUMMYECKUX  SIBJICHUW;  COBPEMECHHBIC
IIPEACTABICHUS] O CTPOCHHWH BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJIIDHOM H
HA/IMOJICKYJIIPHOM  YPOBHSIX; TPEACTABICHUS O MEXaHU3Max XUMHYECKHUX
peakuui, TEPMOAMHAMUYECKMX M  KHHETUYECKHUX 3aKOHOMEPHOCTSAX  HUX
IPOTEKAHUs, O XUMMHUYECKOM PaBHOBECUM, PACTBOPAX U JUCIIEPCHBIX CHUCTEMAX;
(aKTOJOTMYECKHUE CBEACHHS O CBOMCTBaX, COCTaBe, MOJYYEHUH U 0OE€30MaCHOM
WCIIOJB30BaHUN BAXKHEUIINX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  MNPUHIUIAX  XUMHYECKOTO
IIPOU3BOJCTBA;

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aMMOCBSI3b, UCIOJIb30BATH COOTBETCTBYIOLINWE MOHATUS TPHU
ONMCAHUY HEOPTraHUYECKUX BEIIECTB U UX MPEBPALICHHU;

c(hOpPMHPOBAHHOCTh YMEHHS HCIOJB30BaTh XUMUYECKYIO CHUMBOJIUKY IS
coctaBieHuss (OpPMyJ BEIIECTB H  YPAaBHCHHM XMMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTIEIBHBIX
BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHHUS ONPEEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX JJIEMEHTOB B COCIUHEHMSX, BUJ XUMHUYECKOW CBSI3M (KOBAJEHTHAs,
WOHHAs, METa/UIMuecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEILIECTBA;

c(OpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMMHYECKOW CBSI3M W TUNA KPUCTAIMYECKOH peIETKH, OOMEHHBIA U
JIOHOPHO-AKIIENITOPHBIN MEXaHU3MbI 00pa30BaHUsI KOBAJICHTHOM CBSI3H;

chOPMHPOBAHHOCTh ~ yYMEHHWH:  KJIacCU(PHUIMPOBATH:  HEOPTAHUUYECKHE
BEILECTBA 10 UX COCTaBY, XUMHUYECKHUE PEAKIUU IO PA3IMYHBIM MpU3HAKaM (YUCITY
U COCTaBy pearupyrollydx BEIIECTB, TEIUIOBOMY 3(DQeKTy peakiuu, U3MEHEHHUIO
CTETICHEH OKHCIEHHUS JJIEMEHTOB, OOpaTUMOCTH, Y4YacTHUIO KaTanuzatopa u
JPYTHUE); CAMOCTOSITEIPHO BHIOMPATh OCHOBAHMS M KPUTEPHUH I Kiaccuukammm
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;



c(OPMUPOBAHHOCTh YMEHUSI PACKPBIBATh CMBICI MEPHOINYECKOro 3akoHa /.
W. MenpaeneeBa u JEMOHCTPUPOBATH €M0 CHCTEMATHU3UPYIOILYIO, OOBSICHUTENBHYIO
Y TIPOTHOCTHYECKYIO (QYHKIIUY;

C()OPMUPOBAHHOCTh YMEHUH: XapaKTE€pU30BaTh JJEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XMMHYECKHX OJJIEMEHTOB II€PBOr0O—YETBEPTOTO IEPUOIOB
[lepunommueckorn  cucrembl  J[.MI.  MenneneeBa,  HCHOJB3ys  IOHITHUSA
«IHEPTreTUYECKHE YPOBHU», «IHEPTeTUUYECKUE TMOAYPOBHH», «S-, p-, d-aTOMHBIE
opOUTanm», «OCHOBHOE U BO30YXKAEHHOE SHEPIeTUUYECKUE COCTOSIHMS aTOMay;
OOBSCHATh 3aKOHOMEPHOCTH M3MEHEHMS] CBOMCTB XMMMYECKHUX DJIEMEHTOB U HUX
coequHeHUM no mnepuojgaMm u rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaleHTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHUS
UX JIEKTPOHHBIX 000JIOYECK;

C()OPMUPOBAHHOCTh ~YMEHMW: XapaKTepu30BaTh (ONMUCHIBATH)  0OILUE
XUMUYECKHE  CBOWCTBA  BEUIECTB  PAa3JIMYHBIX  KJIACCOB,  IOATBEPXKIATh
CYILIECTBOBAHHE TEHETUYECKOW CBS3M MEXIY HEOPraHWYECKUMH BELIECTBAMHU C
ITIOMONIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMHYECKUX PEAKIINM;

c()OPMHPOBAHHOCTh yYMEHUS  PACKpBIBATh CYIIHOCTb: OKHCJIHTEIbHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajlaHca
TUX peakUui; peakuuid HOHHOrO OOMeHa MyTEM COCTaBJICHMSI MX IOJHBIX H
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHWW;  peakuMil  TUAPOJW3a;  PEaKIui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEPE TUIPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHUSA );

C(OPMUPOBAHHOCTh YMEHHUS OOBACHATH 3aKOHOMEPHOCTH MPOTEKaHUs
XUMUYECKUX PEAKIUN € y4ETOM HMX DHEPreTUYECKUX XapPaKTEPUCTHK, XapaKTep
U3MEHEHHS] CKOPOCTH XHMMHYECKOW PpEAKUMM B 3aBUCUMOCTH OT PAa3IUYHBIX
(bakToOpoB, a Tak)Ke XapakTep CMEUIEHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHeIHUX Bo3aeicTBuid (mpunuun Jle [llarense);

C(OPMUPOBAHHOCTh YMEHHUS XapaKTEepU30BaThb XUMHUYECKHE pEeaKlHuHu,
JeXalye B OCHOBE IPOMBINUIEHHOTO IOJIYYEHUs CEPHOM KHCIIOTBHI, aMMHaKa,
oOlIue HayyHble MPUHLMIBI XUMHYECKUX TPOU3BOJCTB; LEIECO00PA3HOCTD
NPUMEHEHUSI HEOPTraHWYECKUX BELIECTB B MPOMBIIIJIEHHOCTH U B OBITY C TOYKH
3pE€HMS COOTHOLLIEHUS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHUM O METOAAaX HayYHOTO
NO3HAHUS SIBJICHUNA NOPUPOAbl — HaAONOJEHUE, H3MEpPEHUEe, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJICHHBIN ), UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS NPUMEHSTh 3TH 3HAHMS IIPU SKCIIEPUMEHTAIILHOM HCCIIEA0BAHUY BEILECTB
U JUisi OOBSICHEHHS XHUMHUYECKHUX SBIICHUH, HMEIOIIUX MECTO B MPUPOJIE,
IIPAKTUYECKOM JAEATEIBHOCTH YEJI0BEKA U B IOBCETHEBHOM )KU3HH;



c(OPMUPOBAHHOCTh YMEHHUS BBISBIISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUHU C
MNOHATUSAMU M TPEICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB AJIS
00J1€€ OCO3HAHHOIO MIOHUMAaHUS MAaTEPUAIBHOIO €IMHCTBA MUPA;

cOPMHPOBAHHOCTh YMEHHUS MPOBOAUTH PACUETHl: C HCIOJIH30BAHUEM
MOHATUN «MaccoBas JI0Js BEIIECTBA B PACTBOPE» U «MOJISIPHAS] KOHIICHTPALIUS;
Macchl BelecTBa WM 00BbEMA Ta3a MO U3BECTHOMY KOJIHUYECTBY BEIIECTBA, MACCE
Wi 00bEMY OJHOTO M3 YyYaCTBYIOIIMX B PEaKIMM BEIIECTB; TEIJIOBOrO 3(deKra
peaKkiyy; 3HA4eHHs] BOJOPOJHOrO TMOKa3aTelis PacTBOPOB KUCIOT W IIEIOYEH C
W3BECTHOM CTENEHBIO AUCCOLMAIMHU; Macchl (00bEMa, KOJIMYECTBa BEIECTBA)
IIPOJYKTa PEAKLMH, €CJIM OJHO M3 UCXOJHBIX BEIIECTB JAAHO B BHJIE PACTBOpA C
OMpe/IeIEHHOW MacCOBOM J10JIell pacTBOPEHHOTO BEIIECTBA WJIM JJAHO B U30OBITKE
(MMeeT TpHMECH); JOJIM BbIXOJA MPOAYKTa pEaKUUH; OOBEMHBIX OTHOIICHH
ra3os;

Cc()OPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEILHO IJIAHUPOBATh M MPOBOJIUTH
XUMUYECKUNA  JKCIEPUMEHT  (IIPOBEACHHME  peakuMid  HOHHOro  OOMEHa,
MOATBEPKIECHUE KAYECTBEHHOTO COCTaBa HEOPTraHUYECKUX BEIIECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOIIBIO HMHAWKATOPOB, H3YyYECHHUE BIUSHUA
pa3iauuHbIX  (AKTOPOB HAa  CKOPOCTh XUMHYECKOM  pEakIuH, pelieHHe
OKCIEPUMEHTAIbHBIX 3afady 1o Temam «Metamney u «Hemeramib») ¢
COOJII0/IEHNEM TpaBUjl 0€30MacHOro0 OOpallleHHs C BEIIeCTBAaMU U J1a00paTOpHBIM
obopynoBaHueM, (GopMyJIupoBaTh I€Jb HCCIEAOBAHUS, TMPEJICTABIATh B
pa3iauyHON (opMme pe3yabTaThl HKCIIEPUMEHTA, aHAJIU3UPOBATh U OICHUBATh UX
JIOCTOBEPHOCTB;

c(OpMUPOBAHHOCTH YMEHUI: COOIIOAATH MTpaBUIIa MOJIb30BAHUS XUMUUECKON
nocyol W JabopaTopHBIM O00OpyAOBaHUMEM, OOpalleHUs C BeEIIeCTBaAMH B
COOTBETCTBUM C WHCTPYKLMSMHU IO BBIINOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, HKOJIOTMYECKU I€JI€CO00pPa3HOro TMOBEACHUS B OBITY M TPYIOBOM
JEATEIbHOCTH B LEISAX COXPAHEHUS CBOETO 30POBbs, OKPYXAIOLIEH NPUPOIHON
Cpelbl M JOCTHXKEHHMS €€ YCTOWYMBOIO pAa3BUTHs, OCO3HABAThb OMNACHOCTb
TOKCUYECKOTO JEHCTBUSA Ha UBbIE OPTaHU3MbI OIMPEACIIEHHBIX HEOPraHUYECKHUX
BEIIECTB, MOHUMas cMbIcl nokazarens [1K;

C(OPMUPOBAHHOCTh YMEHHUH: OCYIIECTBIATH LI€JICHANPABICHHBIA IOUCK
XUMHUYECKON MH(GOpMAIlMU B Pa3IMYHBIX UCTOYHUKAX (HaydyHas U yueOHO-HAy4YHas
JUTEpaTypa, CpeicTBa MaccoBoM MHpopManuu, MIHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUYECKYIO0 MH(]OpMaluio, nepepadarbiBaTh €€ U UCIOJIb30BAThH
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a1aueH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(POBHIE)
Kourpoubnuble IIpakTHyeckue

n/n NMpoOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PECYPCHI

padoThI padoThI

Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHMYeCcKOH XUMHUH
https://resh.edu.ru/

[IpenMer opraHnyecKoil XUMHUHU. https://iu.ru/video-
1.1 Teopus cTpoeHuss OPraHuYECKUX 8 lessons?predmet=himiya
coequnenuit A. M. byrneposa https:/chem-ege.sdamgia.ru

Hroro no pazgeny 8

Pa3nea 2. Yriesogopoasbl
https://resh.edu.ru/https://iu.ru/video-

21 IpenenbHbIe yrIeBOAOPOIBI — 5 lessons?predmet=himiya
AJIKaHBbI, IIUKI0AJIKaHbI https://chem-ege.sdamgia.ru
https://resh.edu.ru/
59 HenpenenbHbie yraeBoaopos: 14 1 https:/iu.ru/ Vldeo" _

' QJIKEHBI, AJIKAIUCHBI, AITKUHBI lessons?predmet=himiya
https://chem-ege.sdamgia.ru
https://resh.edu.ru/

ApomaTudeckue yrieBogopoabl https://iu.ru/video- o
2.3 8 lessons?predmet=himiya
(apennr)
https://chem-ege.sdamgia.ru
2.4 [IpupoHbIE HICTOYHUKHT 4 https://resh.edu.ru/



https://resh.edu.ru/
https://iu.ru/video-lessons?predmet=himiya
https://iu.ru/video-lessons?predmet=himiya
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons?predmet=himiya
https://iu.ru/video-lessons?predmet=himiya
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons?predmet=himiya
https://iu.ru/video-lessons?predmet=himiya
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons?predmet=himiya
https://iu.ru/video-lessons?predmet=himiya
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/

2.5

YIIICBOAOPOAOB U HX IepepadoTKa

FaJ'IOl"CHHpOI/IBBOI[HI)IC Yrjii€eBo40poaoB

https://iu.ru/video-

lessons?predmet=himiya
https://chem-ege.sdamgia.ru

https://resh.edu.ru/
https://iu.ru/video-
lessons?predmet=himiya

Hroro no pazneny

35

Pa3znen 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust

https://resh.edu.ru/
https://iu.ru/video-

3.1 Cruptel. ®eHo 11 lessons?predmet=himiya
https://chem-ege.sdamgia.ru
https://resh.edu.ru/

KapOoHubHbBIE COETUHEHUS: https://iu.ru/video-
32 anpJerubl 1 keToHsl. KapOoHoBBIE 21 lessons?predmet=himiya
KUCIOTHI. Coxubie 3Qupbl. JKupsl https://chem-ege.sdamgia.ru
https://resh.edu.ru/
https://iu.ru/video-

3.3 Yriuesoasl 9 lessons?predmet=himiya

https://chem-ege.sdamgia.ru
HWroro 1o pazngeny 41

Pa3nes 4. AzoTcoaepskaiue opraHi4ecKue coeJHHEeHHs

4.1

AMuHBI. AMHHOKHCIIOTEL. benku

12

https://resh.edu.ru/
https://iu.ru/video-



https://iu.ru/video-lessons?predmet=himiya
https://iu.ru/video-lessons?predmet=himiya
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons?predmet=himiya
https://iu.ru/video-lessons?predmet=himiya
https://resh.edu.ru/
https://iu.ru/video-lessons?predmet=himiya
https://iu.ru/video-lessons?predmet=himiya
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons?predmet=himiya
https://iu.ru/video-lessons?predmet=himiya
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons?predmet=himiya
https://iu.ru/video-lessons?predmet=himiya
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons?predmet=himiya

lessons?predmet=himivya
https://chem-ege.sdamgia.ru

Hroro no pazgeny 12

Pa3pnen S. BeicokoMoJIeKy/IsipHbIE COCAUHEHUSA
https://resh.edu.ru/
https://iu.ru/video-

5.1 BBICOKOMONIEKYIISIPHBIE COCIUHEHUS 6 lessons?predmet=himiya

https://chem-ege.sdamgia.ru

Hroro no pazueny 6

OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME



https://iu.ru/video-lessons?predmet=himiya
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://resh.edu.ru/
https://iu.ru/video-lessons?predmet=himiya
https://iu.ru/video-lessons?predmet=himiya
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/

TEMATHYECKOE IINTAHUPOBAHHUE

BuyrpunpeamerHsiii MoayJib « Pelienue ynpakxHeHUH ¥ 32124 10 OPraHuYeCcKOd XUMUMN»

10 KUIACC

Ne i/

HaumenoBanue pa3xeioB u
TEM NMPOrpaMMbl

KoaunuecTBO 4acoB

KoHnTpoJbHbIe

Bcero
padoThbI

IIpakTHYeckue
padoTbI

JuiekTpoHHbIE (HUGPOBbIE)
o0pa3oBaTejibHbIE PeCypPChI

Pa3nes 1. Teopernueckue 0CHOBBI OPraHMYeCcKOH XUMUH

BBenenue B oprannyeckyro

https://lib.myschool.edu.ru/
https://resh.edu.ru/

1.1 6 ) ~
XHMIIO https://chem-ege.sdamgia.ru/
Hroro o pasaeny 6
Paznea 2. Yriesogopoasbl
https://lib.myschool.edu.ru/
https://resh.edu.ru/
2.1 YriieBonopoasl 25 https://chem-ege.sdamgia.ru/
Hroro no paszneny 25
Paszgea 3. Kucaopoaocoaepxamme coeJuHeHUs
Cruptbl. @enousl. [IpocThie https://lib.myschool.edu.ru/
upnI https://resh.edu.ru/
31 6 https://chem-ege.sdamgia.ru/
32 Albaeruabl 1 KETOHLI 2 https://lib.myschool.edu.ru/



https://lib.myschool.edu.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://lib.myschool.edu.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://lib.myschool.edu.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://lib.myschool.edu.ru/

KapG6oHoBbIe KHCJI0THI

https://resh.edu.ru/

33 7
CJI0OKHBbIE 3QUPbI
Kupsi https://chem-ege.sdamgia.ru/

34 3

3.5 YraeBoasl 4 https://lib.myschool.edu.ru/
Wroro no pazneny 22

Pa3nen 4. A3oTconeprxainme coeuHeHNUsI
AMMHBI https://lib.myschool.edu.ru/

https://resh.edu.ru/

4.1 6 https://chem-ege.sdamgia.ru/
AMuHOKHCTIOTHI. IlenTuael. https://lib.myschool.edu.ru/
Beaxu. https://resh.edu.ru/

4.2 4 https://chem-ege.sdamgia.ru/
Hroro no pasneny 10

Pa3znen 5. O6o0menue u penieHue 3aaa4

5.1 006006menue 3HAHU 2

59 Pemenue _ samay no 5
OpPraHHYECKON XUMUHU
Hroro no pazneny 5

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME 68



https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://lib.myschool.edu.ru/
https://lib.myschool.edu.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/
https://lib.myschool.edu.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://chem-ege.sdamgia.ru/

ITOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
N KosmuecTBo yacos
[
/i Tema ypoka B Kontposbubie IIpakrnueckue JuieKTpOHHbIe HHpOBbHIE
cero padoThI padoThI o0pa3oBaTe/bHbIE PeCypChl
. https://infourok.ru/konspekt-
[Ipenmer m 3Ha4YeHHWE OpPraHUYECKOU
uroka-po-teme-
XMMUH, IpeACTaBICHUE 0 . -
1 1 organicheskaya-himiya-
MHOT000pa3uu OpPraHUYECKUX ) .
COCHHCHI organicheskie-veschestva-
8 2386939.html
https://infourok.ru/konspekt-
DIEeKTPOHHOE CTpPOCHHE aToma na-temu-elektronnoe-i-
) yriaepoaa (OCHOBHOE M BO30YKIEHHOE | prostranstvennoe-stroenie-
cocTosiHUS). BasleHTHBIE BO3MOXKHOCTH alkanov-gomologi-i-
aToma yriepoja izomery-alkanov-
4459401 .html
https://www.youtube.com/wa
XuMHYecKkasi CBS3b B OPraHUYecKHX tch?v=eplYIdYWF7Q
COECIMHECHUSIX. MexaHu3MEbl
3 . 1 .
o0pa3oBaHUsi  KOBaJEHTHOM  CBS3H, https://infourok.ru/urok-
CrocoOBI pa3phiBa CBsA3EH kovalentnaya-svyaz-11-
klass-5548910.html
4 Teopuss ~ cTpoeHHS ~ OpraHMYECKHX | https://resh.edu.ru/subject/les
coenuaeHuit A. M. bytneposa son/6149/main/170400/
Bunst U30MEpHUH: CTPYKTYypHas, https://infourok.ru/urok-i-
5 MIPOCTPAaHCTBEHHAS. DNEeKTpPOHHBIE 1 prezentaciya-po-himii-na-

3 deKxTh B MOJIEKylIaX OPraHUYEeCKUX

temu-izomeriya-klass-



https://www.youtube.com/watch?v=ep1YIdYwF7Q
https://www.youtube.com/watch?v=ep1YIdYwF7Q

COEeIUHEHHUI

4003387.html

[IpencraBnenne o KiaacCUUKAIUUA U

https://www.youtube.com/wa

6 CUCTEMaTUYeCKas HOMEHKJIAaTypa tch?v=fGICh2TM-5¢
(IUPAC) oprannyeckux BeIIECTB
Knaccudukanmst peakuii B https://www.youtube.com/wa
7 .
OpraHUYECKON XUMUHU tch?v=EnpwP7¢50 k
https://infourok.ru/urok-i-
g CucreMmaTuzanus Hu 00001IEeHne prezentaciya-po-himii-na-
3HAHUI IO TeMe temu-izomeriya-klass-
4003387.html
AJKaHBI: TOMOJIOTUYECKHUNA psifl, 00IIast
9 dbopMyia, HOMEHKJIATypa U H30MEpHs, https://resh.edu.ru/subject/les
3JIEKTPOHHOE M  MPOCTPAHCTBEHHOE son/6151/main/150012/
CTPOEHUE MOJIEKYJI
10 dusnueckue U XUMUYECKHE CBOMCTBA https://vk.com/video-
QIKaHOB 130001791 456239025
Haxosienne ankamos B MpHPOZ. https://resh.edu.m/subic?ct/les
11 CnocoObl MOJy4YeHUs] U TPUMEHEHHE sonh Lhtlpsiivk.comideo-
ATKAHOB 130001791 _45623902551/m
ain/150012/
Huknoankansl:  oOmas  ¢dopmyina,
HOMEHKJIaTypa u u30Mepus,
12 0COOEHHOCTH CTPOEHHS] U XMMUYECKHX
CBOMCTB, CIIOCOOBI  MOJIyYEHUS U
pUMEHEeHHE
Pemienne  pacy€rHbBIX  3amad Ha Xumnst. O6o0wenne.
. YrneBogoponst - YouTube
13 OTIpeieIeHue MOJIEKYIIAPHON (hOpMYITbI

OpTraHu4Y€CKOro BCIICCTBA 10

www.youtube.com » watch
https://www.youtube.com/wa



https://resh.edu.ru/subject/lesson/6151/main/150012/
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://vk.com/video-130001791_456239025
https://vk.com/video-130001791_456239025
https://resh.edu.ru/subject/lesson/6151/main/150012/
https://www.youtube.com/watch?v=bXg1VcU9hBk

MAacCCOBBIM IOJISIM aTOMOB JJIEMEHTOB,
BXOJAIINX B ero COCTaB.
Cucremarusanus u 0000111eHNE
3HAHUM 110 TEME

tch?v=bXgl1VcU9hBk

AJIKEHBI: TOMOJIOTHYECKHM PsJl, 00IIast
dbopmyina, HOMEHKJIaTypa,

https://resh.edu.ru/subject/les
son/5412/main/212567/

https://infourok.ru/konspekt-
uroka-po-himii-v-klasse-

14 JJIEKTPOHHOE U MPOCTPAHCTBEHHOE . ..
C stroenie-alkenov-gomologi-i-
cTtpoeHue Moiekyn. CTpykTypHas u . . . .
P Y PYELYP izomeri-alkenov-izomeriya-
UC-TPAHC-U30MEPUs AIIKEHOB .
uglerodnoy-cepi-
polozheniya-kratnoy-svyaz-
1266859.html
15 Ou3nyecKkue U XUMUYECKUE CBOMCTBA https://resh.edu.ru/subject/les
ankeHoB. [IpaBuiio MapkoBHUKOBa son/5412/main/212567/
16 CriocoObl MONMy4eHUs U NPUMEHEHUeE
QJIKEHOB
https://infourok.ru/praktiches
IIpakTuyeckass padora Ne 1 mo reme P P .
kaya-rabota-poluchenie-
17 "IlosryyeHue JTHJICEHA W H3y4eHHe . .. .
ero cBoiicrs" etilena-i-izuchenie-ego-
svoystv-2596196.html
Pemenne  pacu€rHbpIx  3agay  Ha
18 orpeziesieHue MOJIEKYJIIpHON GopMyIIbl
OpPTraHUYeCKOTO BEIeCTBA
. https://infourok.ru/konspekt-
ATKagueHsbl: COIPSKEHHBIE, y )
uroka-alkadieni-stroenie-
19 M30JIMPOBAHHBIE,  KyMYJHUpPOBAHHBIE.

OCOOCHHOCTH JIEKTPOHHOTO CTPOCHHS

svoystva-primenenie-
prirodniy-kauchuk-



https://www.youtube.com/watch?v=bXg1VcU9hBk

1267132.html

XUMHUYECKUE CBOMCTBA COMPSKEHHBIX

https://resh.edu.ru/subject/les

20 JTMEHOB son/6152/main/150853/

)1 CnocoObl TOJTyd4eHHUs] U TPUMEHCHHE https://resh.edu.ru/subject/les
AIKAINEHOB son/6152/main/150853/
AJKWHBI: TOMOJIOTHUECKUH psJl, 001mas https://www.youtube.com/wat
dopmymna, HOMEHKIIATypa, ch?v=ow7mjjUx774

22 JJIEKTPOHHOE W MPOCTPAHCTBEHHOE
CTPOCHHE  MOJCKYJ,  (U3UYECKue
CBOMCTBA

23 XUMHYECKHE CBOMCTBA aJIKMHOB hitps://www.youtube.com/wa

tch?v=1thMIIGwigNO

24 KadecTBeHHbIE peakLUU Ha TPOWHYIO https://www.youtube.com/wa
CBSI3b tch?v=1hMI1IGwigNO

)5 CnocoObl TMONy4YeHHs W TPUMEHEHUE https://www.youtube.com/wa
AJIKUHOB tch?v=1hMIIGwigNO0

26 Pemenne  3apau: pacy€Thl o
YPaBHEHHUIO XUMHUYCCKON peakIiuu

7 CucremaTtu3zanus u 00001eHue
3HAHUU TI0 TeMe
ApEHBI: TOMOJIOTHYECKHI DS, oOIas

opmya, HOMEHKJIaTypa. .
28 gﬂgK’l?;)OHHOC u HpOCTpaHCTBeHyIfOC https://resh.eflu.ru/subject/les
son/4775/main/150497/
CTpOEHHE MOJIEKYN OeH30J1a U TOTyoIIa,
ux (pusmveckue cBONCTBa
. https://infourok.ru/stroenie-

XUMHYECKue CBOMCTBA apEHOB: . .

29 benzola-izomeriya-i-

PCaKMu 3aMCIICHUA

nomenklatura-fizicheskie-i-



https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://resh.edu.ru/subject/lesson/6152/main/150853/
https://www.youtube.com/watch?v=ow7mjjUx7Z4
https://www.youtube.com/watch?v=ow7mjjUx7Z4
https://www.youtube.com/watch?v=ihMllGwigN0
https://www.youtube.com/watch?v=ihMllGwigN0

himicheskie-svoystva-
benzola-2979777 .html

XuMHYECKue CBOICTBa apeHOB:

https://www.youtube.com/wa

30 peakiu MPUCOCIUHECHUS, OKHCICHUE tch?v=wvFGwwPWH Lc
TOMOJIOTOB OeH30I1a
https://www.youtube.com/wa
. tch?v=h3leyFBHmvo
31 OCoOCHHOCTH XMMHUYECKHX CBOWCTB
cHipoa https://www.youtube.com/wa
tch?v=KPQRZITwG4Y
Pemenne  pacy€THBIX  3aga4 = Ha
32 orpezeieHue MOJIEKYIIpHOU GopMyIIbl
OpPTaHHYECKOTO BEIIeCTBA
1 CnocoObl TMONy4YeHHs] U TPUMEHEHUE
apeHoB
I'enetnueckas CBSI3b MEXTY
34 pa3IUYHBIMU KJIaccaMu
YIIEBOIOPOIOB
Pacu€rel mo ypaBHEHUSM XUMHUYECCKUX
35 peaKuii. prI/ICTeMaTI/ISaHI/ISI . https://www.youtube.com/wa
. tch?v=bXg1VcU9hBk
000011IeHrEe 3HAHU I10 TEME
https://infourok.ru/konspekt-
36 [Tpupoausiii ra3. [lonyrHeie HedTsAHBIE uroka-po-himii-na-temu-
rasbl prirodniy-gaz-i-poputnie-
neftyanie-gazi-3866576.html
KaMeHHbI yrofb 1 TPOIYKTH €ro ht‘.[ps://'nsportal.ru/ shkola/khi
37 miya/library/2011/03/28/razr

nepepaboTKu

abotka-uroka-poluchenie-i-



https://www.youtube.com/watch?v=h3IeyFBHmvo
https://www.youtube.com/watch?v=h3IeyFBHmvo
https://www.youtube.com/watch?v=bXg1VcU9hBk
https://www.youtube.com/watch?v=bXg1VcU9hBk
https://nsportal.ru/shkola/khimiya/library/2011/03/28/razrabotka-uroka-poluchenie-i-primenenie-aromaticheskikh
https://nsportal.ru/shkola/khimiya/library/2011/03/28/razrabotka-uroka-poluchenie-i-primenenie-aromaticheskikh
https://nsportal.ru/shkola/khimiya/library/2011/03/28/razrabotka-uroka-poluchenie-i-primenenie-aromaticheskikh

primenenie-aromaticheskikh

Hedtp m cmocoOwr e€ mepepaboTKH.

https://www.youtube.com/wa
tch?v=AZITS3 _QOnA

38 [IpuMeHEeHHe TPOAYKTOB IepepadoTKU https://resh.edu.ru/subject/less
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coenunenus - YouTube
www.youtube.com » watch

IIpakTnyeckass  paGora Ne 5.
Pemenne JKCIEPUMEHTAJBHBIX

gomolog.ru

95 .
3aga4y mno TeMme '"'Pacno3dHaBanHue https://gomolog.ru > rudzitis-i-
< feldman-2019 > prakt-5
OpPraHu4YecKuX coeIMHEeHn
KonTposbHasi padora Ne3 mo Teme
96 "A30oTcoAep:KalMe  OpraHu4vecKue
coeqnHeHusn"
https://www.yaklass.ru/p/himij
a/10-
OcHOBHbIE TTOHATHUSA XUMUHU klass/ Vys9k0molekuliamye-
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN U soedineniia-vms- oo
97 6880782/0osnovnye-poniatiia-
METOJIl UX CHHTE3a —II0IMMEepHU3alus T
vms-reaktcii-polimerizatcii-i-
¥ NOIMKOHACHCAIHA polikondensatcii-6880783/re-
6d83bcbd-b5f3-44{8-a808-
3e7fd91fddaa
https://infourok.ru/prezentaci
ya-k-uroku-himii-na-temu-
ITmacTmacchl. Yrunn3anus u .
98 prakticheskaya-rabota-
nepepadoTKa MIacTuKa : .
raspoznavanie-plastmass-i-
volokon-3014053.html
https://infourok.ru/konspekt-
uroka-po-teme-
99 DI1acTOMEDPHI: HaTypaJbHBIN sinteticheskie-kauchuki-

CHUHTETHUYECKHE KayuyKu. Pe3una

stroenie-svoystva-
poluchenie-i-primenenie-
klass-3091548.html
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BonoxkHa: HaTypaJIbHBIE,

https://resh.edu.ru/subject/les

100 HMCKYCCTBEHHBIE, CUHTETUYECKHE. 1 son/6095/main/ 150826/
[Tonmumepsl cienuaibHOTO Ha3HAYEHUS
II ° . .
P:’I:':;E:ec'caﬂ 3Kclr)126:IT\i‘eHTij‘mHfo hitps://filling-

101 P 1 form.ru/other/105384/index.
3aga4 nmo TeMme ''Pacmo3HaBanme html
IJIacTMAacC 1 BOJIOKOH"
00600 )

102 . © ef}igfj M:Te H:E:Teﬁimgigﬁz 1 https://resh.edu.ru/subject/les
My P ! son/4823/main/150937/

BBICOKOMOJIEK YIS pHBIE COSMHCHIS
OBILIEE KOJIMYECTBO YACOB I10 102

I[TPO'PAMME



https://resh.edu.ru/subject/lesson/6095/main/150826/
https://resh.edu.ru/subject/lesson/6095/main/150826/
https://resh.edu.ru/subject/lesson/4823/main/150937/
https://resh.edu.ru/subject/lesson/4823/main/150937/

IloypouHoe miaHMpoBaHUEe BHYTPHUIIPEIMETHBINH MOY.JIb
«PelieHue ynpaskHeHuil ¥ 32124 M0 OPraHNYeCcKO XMMUN»

Ne
ypoOKa
n/n

Tema

Konunuect-B0
JacoB

DnektpoHHbIe (IU(PPOBBIE) 00pa30BaATEIBHBIE PECYPCHI

Tema

BBenenue B OpPraHn4€CKyr0 XuMmnio

https://infourok.ru/konspekt-uroka-po-teme-organicheskaya-
himiya-organicheskie-veschestva-2386939.html

Pacuernpiii  mnpaktukym. KagecrtBenHoe
OIIpEe/ICTICHUE YIIIepoJia, BOJOPOa U XJIopa
B OPTaHUYECKUX BEHICCTBAX.

https://www.youtube.com/watch?v=fG2Ch27M-5c¢

Pemienne 3amau M ynpakHEHHM IO Teme
«Teopus CTpOECHUS OpraHUYECKUX
coenuaeHuit A.M. BytnepoBay

https://www.youtube.com/watch?v=E0Oegq3GRkiU

Pemenne 3amaga mo Teme «OCHOBHEIE
TCOPCTUUCCKHUEC ITOJIOKCHUA OpraHI/I‘{eCKOfI
XUMUD)

Ypok npaktukym. Buael  uzoMepumu.
Cocrasnenune CTPYKTYPHBIX bopmyn
N30MEPOB

https://www.youtube.com/watch?v=EnpwP7e¢50 k

OOme mpencTaBieHUsT O PEaKIMOHHOM
CIIOCOOHOCTH OpPTraHUYECKHX COCJIHHCHUMU.
DneKTpoHHBIE 3P EKTHI.

Pemenne 3amay  Ha BbIBOA  (opmyi
OpraHUYECKHUX BEIIECTB II0 IPOLYKTaM HUX
CropaHus

https://resh.edu.ru/subject/lesson/5412/main/212567/




Tema | Yruesogopoasl 25

7 Pemenue ynpaxHeHudd mo Teme: AJIKaHBI. https://resh.edu.ru/subject/lesson/6151/main/150012/
M3omepust, HOMEHKJIATYpA.

8 Pemenue yIpaKHEHUH o TeMe: https://vk.com/video-130001791 456239025
XuMHYECKue CBONCTBA, IOJIyYEHHUE
QJIKAHOB.

9 Pemenue 3a1a4 no teme « AJKaHb» 1

10 BriBon opmynbl opranndeckoro BemiecTna | 1
110 TPOAYKTaM CrOpaHus

11 Pemenne ympaxneHuil mo teme: AikeHsbl. | 1 https://resh.edu.ru/subject/lesson/5412/main/212567/
XUMHUYECKUE CBOWCTBA, MTOJTYYEHHE.

12 | Pemenne ynpaxsHeHud mo Teme: AJIKEHBI. | 1 https://resh.edu.ru/subject/lesson/5412/main/212567/
XUMHUYECKUE CBOMCTBA, NOJIYUYEHUE.

13 | Pemienue VIIPaKHEHHH: Oxwucnenue | 1 https://infourok.ru/konspekt-uroka-po-himii-v-klasse-stroenie-
aIKeHOB. BnmsHMe cpeapl Ha NPOIYKTHI alkenov-gomologi-i-izomeri-alkenov-izomeriya-uglerodnoy-
OKHUCIICHUS. COCTAaBJICHHE ypaBHEHUH cepi-polozheniya-kratnoy-svyaz-1266859.html
XMMHUYECKON peaKIiH.

14 | Pemenue YIPA)KHEHUM: Oxucnenue | 1
QIKeHOB. BnusHue cpeasl Ha MPOAYKTHI
OKHCIICHHS. COCTaBIIEHHE  YpaBHEHHM
XMMHUYECKON peaKIiH.

15 | Pemienue ynpakHeHU# mo teme «Ankaosbl. | 1
AJIKEHBD)

16 BriBog hopmynibl opraHUYecKoro BemecTna | 1
10 IPOAYKTaM CrOpaHus

17 | Pemenue yIpaXHEHU 1o Teme: | 1 https://infourok.ru/konspekt-uroka-alkadieni-stroenie-
ATKagueHBl. XuUMHYECKHe CBOICTBA, svoystva-primenenie-prirodniy-kauchuk-1267132.html
MOJTy9YCHUE.

18 Pemenue yIpaXHEHHI o teme: | 1
AJKagueHsl. XUMHYECKHE CBOMCTBA,

HOJy4YEHHE.
19 | Pemenue YIPaKHEHUU 110 Tteme: | 1




«"enernyeckast CBsI3b YIJI€BOJIOPOJIOBY

20 Pemenue yIpaXHEHU I o TEeMeE:
«['eHeTnueckas CBsi3b YIJIEBOJIOPOJIOBY

21 Pemenue ynpaxHeHui 1O Teme: AJIKHHBI. https://www.youtube.com/watch?v=ow7mjjUx774
XUMHUYECKUE CBOKCTBA, MTOJTYYEHHE.

22 | Pemenue 3ama4 1O TeMe: HEMpEICIbHBIC https://www.youtube.com/watch?v=1hMIIGwigNO
yraeBomopoasl.  BeiBog  dopmynsl 1o
PEaKIMOHHON CIOCOOHOCTH BELIECTBA.

23 | Pemienne 3amau mo Teme: HeIpeleiabHbIE
yrieBoaopoasl.  BeBoxg  gopmynsl 1o
PEaKIMOHHON CIIOCOOHOCTH BEHIECTBA.

24 Pemenue yIOpaXHEHUH 1O  Teme https://resh.edu.ru/subject/lesson/4775/main/150497/
«AIMKIINYECKUE YTIIEBOJOPOIBIY.

25 | Pemenue yIpaKHEHUI o TEME: https://infourok.ru/stroenie-benzola-izomeriya-i-
LIMKJIOAJIKAHbI UX CBOWCTBA U MOJIY4YECHHUE. nomenklatura-fizicheskie-i-himicheskie-svoystva-benzola-

2979777 html

26 | Pemenmwe 3amad Ha BBIBOA (HOPMYINBI IO https://www.youtube.com/watch?v=wvFGwwPWHIc
IPOJYKTaM CrOpaHusl.

27 | Pemenue  ynpaxueHuii:  OcCOOEHHOCTH https://www.youtube.com/watch?v=h3leyFBHmvo
XMMHUYECKHX CBOWCTB TOMOJIOTOB O€H30ja
Ha MMPUMEpE TOIYyOJIa.

28 | OpueHTtupymolee IeHCTBUE 3aMECTUTENEH B https://www.youtube.com/watch?v=KPQRZITwG4Y
OEH30JIbHOM KOJIBIIE.

29 VYpok —ynpaxHeHue « I'eneTnueckas cBs3b https://nsportal.ru/shkola/khimiya/library/2011/03/28/razrabot
YTJIE€BOJIOPOIOBY» ka-uroka-poluchenie-i-primenenie-aromaticheskikh

30 | Pemenne 3amau no Tteme « IlpuponHeie
WCTOYHHUKH YTIIEBOJIOPOJIOBY

31 | Pemenue 3aa4 o TeMe «YTJIEBOJIOPOIBI»

Tema | Ciuptel. @enobl. IlpocThie 3¢pupsbl

32 | Pemenue yIpaKHEHUH o TeMe: https://resh.edu.ru/subject/lesson/4769/main/150554/
«OnHoaTtomHuble cniupThl. Knaccudukarus,
HOMEHKJIATypa ¥ M30MEPHSI CITUPTOB.»

33 | Pewienue YIpaXKHEHUM 1o TEeMeE:! https://infourok.ru/urok-predelnie-odnoatomnie-spirti-



https://www.youtube.com/watch?v=ow7mjjUx7Z4

XuMuyeckue CBOIICTBa. [Tonyuenue 1716772.html
CIIUPTOB.

34 | Pewenue YIPaKHEHUU 10 TEeME:
«MHOroaToMHblie 0 CIUPTHI.

35 | Pemenue ynpaxkneHuii mo reme: OeHONIbI. https://resh.edu.ru/subject/lesson/4769/main/150554/

36 | Ypok — ympaxnenwe 1o Teme: CHHPTHL https://www.youtube.com/watch?v=QNigBCMHGI1E
®enoubl. [Ipocteie 3¢upb» https://infourok.ru/urok-33-tema-uroka-fenol-ego-sostav-

stroenie-fizicheskie-svojstva-fenola-himicheskie-svojstva-
vzaimodejstvie-s-natriem-rastvorom-5601579.html

37 Ypok ynpaxseHnue no teme: ['eHeTnueckas
CBSI3b YTJIEBOJIOPOJIOB, CIIUPTOB.

Tema | Aubaeruabl 1 KeTOHBI https://www.youtube.com/watch?v=7kt0dtwKIwA

38 | Ypok —  ympaxHeHHEe IO  TEMe: https://urok.1sept.ru/articles/416126
«['enernueckass  CBA3b  YIJIEBOJOPOJIOB,

CIHMPTOB U aJIbJETHIOB.»

39 | Ypox —  ympaxHeHHE IO  TEMe: https://infourok.ru/urok-v-klasse-po-teme-himicheskie-
«l'eneTnueckass  CBfA3b  YIVIEBOJOPOJIOB, svoystva-aldegidov-primenenie-2802858.html
CIIMPTOB U QJIBJCTHIOB.»

Tema | KapOoHOBBIE KHCIOTBI H  CJIOKHBIC
3¢pupsl

40 | Pewenue yIpaXHEHUH 1o TeMe: https://infourok.ru/plan-konspekt-uroka-po-himii-teme-
Kap6oHOBBIE KHCTIOTHI karbonovie-kisloti-klass-2723528.html

41 | Pemienne  SKCIIEpUMEHTANBHBIX  3a/au: https://www.youtube.com/watch?v=70IXicja_7c
«XUMHYECKHE  CBOWCTBa  KapOOHOBBIX
KHCIIOT»

42 | Pemenue yIpaXHEHU 1o TeMe: https://infourok.ru/konspekt-uroka-v-klasse-odnoosnovnie-
HenpenenpHble KapOOHOBBIE KUCIOTHI. nenasischennie-karbonovie-kisloti-2605887.html

43 | Pemenue 3amau mo Teme: KapOoHOBBIE https://infourok.ru/konspekt-uroka-slozhnie-efiri-klass-
KHCJIOTHI. 3977217.html

44 | Pemenue 3amau mo Teme: KapOoHOBBIE
KHCJIOTBHI.

45 Ypok ynpaxhHeHue: l'eHeTuyeckas CBS3b

YrneBoopoibl. Crmuptel.  KapOoHOBBIE
kucnothl. [IpocThie 3¢upbl.




46

Vpok ynpaxuenue: l'eHernueckas CBs3b
VYrieBogoposl. Crmuptel.  KapOoHOBbIE
kucnoThl. [IpocThie 3upsbi.

Tema

Kupbl

47

Pemienne ynpaxkunenuit mo teme: CloKHbIE
a¢dupsbl. XKupsl.

https://www.youtube.com/watch?v=gdFeMd1TS4M

48

Pemenne 3amau mo Teme: Beruucnenue goiau
BbIXOJa MpoaYyKTa peaKnuu oT
TCOPCTUUCCKH BO3MOXKHOIO.

49

Pentenue 3aga4 no treMe: BeruncieHue goiau
BEIX0J1a MpOAYKTa peakuuu oT
TEOPETUYECKHA BO3MOKHOTO.

Tema

YriaeBoanl

50

Pemienne ynpaxHeHM 10 TeMe: YTIIeBOIbI.

https://www.youtube.com/watch?v=ZIQCuMIffh0

51

Pelienue ynpaKHEHHH 110 TeME: YTIIEBOJBI.

https://www.youtube.com/watch?v=ArC-1i20s9Q

52

Pemenne 3amau: Belunmciienne — maccel
IIPOAYKTA PEaKIMH, €CJIN BEIIECTBO JaHO B
BHJIE PACTBOpA C ONPEIAEICHHON MacCOBOM
JIOJIEH.

| |

https://www.youtube.com/watch?v=yZ Q4hrmOrc

53

Pemenne 3amau:  BerumcieHwme  Macchl
MPOJIYKTa PEAKLUHU, €CJIM BEUIECTBO JAHO B
BHJIE PACTBOpa C ONPEIEICHHON MacCOBOM
JIOJIeH.

https://infourok.ru/krahmal 1 cellyuloza  predstaviteli prir
odnyh_polimerov. nahozhdenie v prirode. svoystva-
323336.htm

A3oTcoaeprkamue
COeIMHEH U

OPraHnveCKuce

Tema

AMMHBI

https://nsportal.ru/shkola/khimiya/library/2019/04/05/konspek
t-uroka-himii-po-teme-aminy-izomeriya-i-nomenklatura

54

Pemienue ynpaxkHeHuid mo Teme: AMHHBI.
Knaccudukanus, cocraB, u3oMepus U
HOMEHKJIaTypa.

https://multiurok.ru/files/urok-khimii-10-klass-po-teme-
aminy.html

55

Pemienue ynpaxkHeHuid mo Tteme: AMHHBI.
XUMHUYECKUE CBOKCTBA.

https://www.youtube.com/watch?v=0qF5 GkQb3E

56

Pemenue YIOpaXHEHUI AHWINH.
OcobeHHOCTH AHMIMH — TPEJCTaBUTEINb

https://www.youtube.com/watch?v=WMh6DeMxfy8




APOMATHYCCKUX aMHUHOB.

57 Pemienue  sKCEpUMEHTAIBHBIX — 3a]ad:
KadecTBeHHBIE peaki HA OpPraHUYECKHe
BEIIICCTBA.
58 | Pemienne 3amau Ha BbIBOJ  (OPMYIIBI
a30TCOJIePIKAIIETro COCIIMHCHUS o
MacCOBBIM JIOJISL U IPOJTYKTaM CTOPaHHSL.
59 | Pemienwe 3amau  Ha BBIBOJ  (OPMYIIBI
a30TCO/IEPIKAIIETro COCIIMHEHUS o
MaCCOBBIM JIOJISL U IPOJTYKTaM CTOpaHHsI.
Tema | AMuHokuCJI0THI. [lenTuabl. Beaku https://infourok.ru/konspekt-uroka-po-himii-na-temu-
aminokisloty-4083287.html
60 | Pemenne »SKCHEpUMEHTANBHBIX 3a7ad 110 https://infourok.ru/konspekt-peptidi-klass-1922868.html
TeMe «AMHHOKHUCIIOTHI. berakny
61 | Pemenne pacueTHBIX 3agad IO  TEMeE: https://infourok.ru/konspekt-uroka-na-temu-belki-klass-
«AMUHOKHUCTOTHL. benku.» 2111416.html
62 | PemueHne pacyeTHBIX 3aJady IO TeEMeE:
«AMUHOKHCIIOTHL. beskn.»
Tema | O0600meHne
63 | Pemenue 3amanuii: ['eHeTmdeckass CBS3b https://infourok.ru/razrabotka-uroka-po-teme-geneticheskaya-
OpPraHUYECKHUX BEIECTB. svyaz-mezhdu-klassami-organicheskih-soedineniy-
2719542 html
64 | Pemienne 3anmanuii: I'eHeTrmyeckass CBsI3b https://infourok.ru/razrabotka-uroka-po-teme-geneticheskaya-
OpraHMYECKUX BEIIECTB. svyaz-mezhdu-klassami-organicheskih-soedineniy-
2719542 html
Tema | Penrenue 3a/1a4 Mo OpraHM4ecKOrd XUMHHA
65 Pemenne 3amaun Ha U30BITOK — HEAOCTATOK https://www.youtube.com/watch?v=gGe3G45sGQA
C WCHOJB30BAHUEM KHCIOPOAOCOISPKAIIIX
OpPraHUYeCKUX COeIMHEHUH.
66 | Pemenue 3aaun Ha U30BITOK — HEJJOCTATOK https://www.youtube.com/watch?v=I8xv{ITGCAI
C HCHOJIB30BAHUEM KHCIOPOAOCOICPKAIIIX
OpPraHUYECKUX COCIUHECHMI.
67 | Pacuer KoymMuecTBa BEIIECTBA, MAacCHI, https://www.youtube.com/watch?v=4XFKdy5W;j8U

o0beMa MPOAYKTA PEaKIH, €CITU MCXOJTHOE




BCIICCTBO OAHO C IMTPHUMECAMU

68

Pacuer koimyecTBa BeIIECTBA, MacChl,
o0beMa MPOAYKTa PEeaKlUH, €CIH UCXOIHOES
BEIIIECTBO JAHO C MPUMECSIMHU

https://www.youtube.com/watch?v=wcadxu 1XZU




YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

YMK:
» Xumus, 10 knacc: yriryonéHubiii ypoens: yueOnuk/ B.B. Epemun, H.E.

Ky3bmenko, B.W. Tepenun, A.A. [dpo3nos, B.B. Jlynun; nox penakuuei B.B.
JIynun. — 10-e u3g., crep. -Mockaa: [Ipocsemenue, 2023. - 446,

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Metonnueckoe nocodue k yueOHuky B. B. Epemuna, H. E. Ky3pmeHko,

B. U. Tepennna, A. A. lpo3znosa, B. B. Jlynuna «Xumus. YrinyOneHHbIN
ypoBeHb. 10 kinace» (aBTopsl B. B. Epemun, B. . Maxonuna, O. FO. CumoHoOBa,
. B. Epemuna, A. A. Jlpo3nos, 3. FO. Kepumos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://lib.myschool.edu.ru/

https://resh.edu.ru/

https://chem-ege.sdamgia.ru/

https://stepenin.ru/organic

https://scienceforyou.ru/



https://lib.myschool.edu.ru/
https://resh.edu.ru/
https://chem-ege.sdamgia.ru/
https://stepenin.ru/organic
https://scienceforyou.ru/
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