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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUM K pe3ysibTaTaM OCBOCHHS
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacranenHbix B denepaqbHOM TroCyJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomaBaHus
y4eOHOro mnpeameTa «XuMHs» B 00Opa3oBaTeNbHBIX opraHuzanusx Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX TOJIOkeHH «CTpaterun pa3BuTUs BocnuTaHus B Poccuiickoit
Oepnepanuu Ha niepuoy 10 2025 roma» (Pacnopsokenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJlanTaiyy uX K ObICTPO MEHSIOIIUMCS YCIIOBUSM KU3HU B COIMYME, a TAKXKe IS
MPOJIOJDKEHUs O0y4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBJSICTCS OJTHON U3 MPUOPUTETHBIX AUCIUTIINH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
NOAPOOHYI0  WHTEPNPETALMI0 B  COOTBETCTBHM C  OCHOBOMOJIArarOlIUMU
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIEHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETEILCTBOM TOMY SIBJSIIOTCSI CJICAYIOIIME BBIMOJHIEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HH(POPMAIIMOHHO-METOUYECKAs, peaau3alus KOTOpoW obecreynBaeT
MOJIyYeHUE TPEICTAaBICHUS O IIENIAX, COJAEpX,aHUHU, OOIed cTpaTeruu
oOy4eHUs, BOCTUTAHUS U PA3BUTHS O0YyYaIOIIUXCS CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHM3alMOHHO-TIIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpeNIeJICHHE: TPUHUMUIIOB CTPYKTYPUPOBAaHHS U TMOCJIEAOBATEIbHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTePUCTHK; TMOIXO0JI0B K (POPMHUPOBAHUIO COJEPKATEILHON OCHOBBI
KOHTPOJISI U OLEHKH O0pa3oBaTeNIbHBIX JOCTHXKEHHM OOydJaromuxcs B
paMKax WTOTOBOM arTectanud B (OpME E€IUHOTO TOCYJapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:




e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTAETbHBIX Mpoduieil, mnpegycMaTpuBaeT
pacnpeneneHue M CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaET IMpHUMEpPHOE pachpeereHue Yy4eOHOro BpPEMEHHU, PEKOMEHIYeMOTO
JUTSL U3YYCHHSI OTACIBHBIX TEM;

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

e JAET METOJMYECKYIO MHTEPIPETALMIO IIeJIe U 3a/lay U3y4eHUsl MpeaMeTa
Ha yriayOJ€HHOM ypOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero 00pa3oBaHUSA, COAEPHKATETBLHOW XapaKTEPUCTHKU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00Opa3oBaTenbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METanpeMETHBIX, MPEAMETHBIX), a TaKXKE C y4ETOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  OOydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XMMHUHU NPEIyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TmpeaeaaMd yCTAaHOBJIEHHOM MporpaMMod MO  XUMHUU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MmpeameTa
«XuUMHA» OCTa€Tcsi BO3MOXKHOCTh BbIOOpa €ro BapHUaTUBHOM COCTaBIISIOILEH,
KOTOpasi JOJDKHA OIpPENEsThCSl B COOTBETCTBUU C HAINPABICHUEM KOHKPETHOTO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
nuddepeHIMpoBaHHOTO OOYYEHHUS Ha YPOBHE CpeaHero oobmero oOpa3oBaHUs
XUMHSL Ha YpOBHE YINIyOJNEHHOrO U3yYEHHs HamnpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHHU3aLUsAX CPEIHEro NpodhecCHOHaIbHOTO
oOpa3zoBanus. B 95Toll CBs3M wM3yueHHE MpeaMeTa «XUMHsD OPUEHTHUPOBAHO
OPEUMYIIECTBEHHO Ha pacllUpeHue U  YIrIyOJeHHEe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHMsl, B TOM YUCJIE C EPCIEKTUBON MOCIEAYIOMIETr0 MOJIYYeHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusx npodeccruonansHoro oopasoBanus. Hapsamy ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
U3ydeHue rmnpeameTa «XUMHUS» OPHEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajay




BOCIHUTAHUSA U COLMAIBHOTO Pa3BUTHS OOyyaroumxcs, Ha (OpMHpPOBAHUE Yy HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOro Tpyaa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJNI€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEpP>KaHUA JTUX KypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMeTa.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHMs MpeAMeTa. JTa cucTeMa
3HAHMM MOJy4aeT ONpENeIEHHOE TEOPETHYECKOE JIONOJHEHHE, I03BOJISIOIIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIbHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX M CBOWCTBAaX MX COCAMHEHHUH HA OCHOBE PACIIMPEHUS] U YIIIyOJIeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
POTEKaHUSI PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOH KHUHETHKHU
U TepMoaMHamMuKu. W3ydeHnme mnepuoanueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  D3JEMEHTOB  0a3upyercsi  Ha  COBPEMEHHBIX
KBaHTOBOMEXaHNYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPTETUUECKUX U3MEHEHUH Mpu €€ 00pa30BaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  jJomojHseTcs  (HOpMUpOBAHMEM  TIpEACTaBICHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUH PEAKIIMOHHON CIIOCOOHOCTH
COEJIMHEHUH ynenseTca 0co00e BHUMaHUE BONPOcaM 00 3JIEKTPOHHBIX 3P QeKTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIHil.

Oco0oe 3HaueHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUYEHHUS [Tl KJIACCOB ONpeeIEHHOTo npoduis (TJIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [JONOJHEHHH K oOmeill cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUEe OYyIyT MMETh AJIEMEHThl yueOHOTO MaTepuana mo obmed xumun. [Ipu
U3y4YeHUU TMpeiIMeTa B JAaHHOM Cllydyae akLeHT OyneT cjelaH Ha OOIIHOCTb
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (U3MKE: aTOMHO-
MOJIEKYJISIipHAss Teopusi (MOJEKYJspHas Teopus B (U3UKE), 3aKOHBI COXpaHEHUS




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

B TO Xe BpeMa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumMuss. B 3TOM cimydae  mpenocTaBiseTcsl  BO3MOXKHOCTB — JUIsl  Oosiee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K IPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. IIpn 3ToM 3HaHHA O COCTaBE M CBOMCTBAaxX INPEICTaBUTEIEH
OCHOBHBIX KJIACCOB OpPraHWYECKHX BEUIECTB CIIy’)KaT OCHOBOM Il HW3Yy4CHUS
CYITHOCTH TPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIICBAPEHUSI.

B mnmane ¢dopMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHaY4YHbIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O U CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, NPaKTUYECKON
JEATEIIBHOCTH Y€JIOBEKA U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Perienue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpearosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TpPENCTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beayulied ponu B oOecnedeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€eCleYeHnn palrOHAIBHOTO MPUPOJIONOIb30BaHUs, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOILEH KyJbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMBbl 3HAaHMH, JIEKAUMX B OCHOBE XUMHUYECKOU
COCTABJISIFOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: GyHIAMEHTAIBHBIX
MOHATUN, 3aKOHOB U TEOPUM XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XMUMUYECKUX PEAKLIUN, O




XUMUYECKOM PAaBHOBECHH, PACTBOPAX U JUCIIEPCHBIX CHCTEMax, 00 00Imx
HAyYHBIX MPUHIIATIAX XUMHUYECKOTO TIPOU3BOJICTBA;

e (opmupoBanue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMHUYECKUX 3HAHUH 71 OOBSICHEHUS
KITIOYEBBIX HJIeH M MpoOJeM COBPEMEHHOW XWMHUH, NIl OOBSICHEHUS W
MPOTHO3WPOBAHUS SBJICHNUN, UMEIOIINUX €CTECTBEHHO-HAYUHYIO MPHUPOIY;
TPaMOTHOTO perieHus Mpo0eM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHallM3a U OIICHKH C TIO3UIIMHA IKOJOTHIECKON Oe30IMacHOCTH MOCIEICTBUI
OBITOBOM ¥ TPOU3BOJICTBEHHOW JICATCIHHOCTH YEIIOBEKAa, CBS3aHHOU C
XAMHYECKAM  TIPOU3BOJCTBOM, WCIIOJB30BAaHHEM W  IMEepepadOTKON
BCIIECTB;

e yrmyOJieHWe TIPEACTABICHWM O  HAyYHBIX  METOJax  IO3HaHWUS,
HEOOXOJUMBIX JUIsl TIPUOOPETEHUS YMEHUU OpPUEHTHUPOBATHCS B MHUPE
BEIIECTB M OOBSICHEHUS XUMUYECKUX SIBJICHHUM, WMEIOIIUX MECTO B
IPUPOJIE, B MPAKTHIECCKON EATEITLHOCTH M TIOBCETHEBHOM KU3HH.

B mmane peammzanuu mepBOOYCPEAHBIX BOCIUTATEIBHBIX M Pa3BUBAIOIIUX
(GyHKUMHA LETOCTHOM CHCTEMBl CpEJHEro oOmero o0pa3oBaHUs NPH U3YYEHUU
npeaMera «XUMHUS» Ha  YrIyOJI€HHOM  ypOBHE 0OCOOYI0  aKTyallbHOCTh
MpPUOOPETAIOT TAaKKUE LIETU U 33]]a4H, KaK:

e BOCIMHTAaHHE YOCKICHHOCTH B II03HABAEMOCTH SIBJICHUN TIPHPOJIHI,
YBAXEHUS K TPOIECCY TBOPYECTBA B O0OJIACTH TEOPETHYECCKUX U
MPUKIAAHBIX HCCIEIOBAHUNA B XUMHUHU, (HOPMHUPOBAHHE MHUPOBO33PECHMUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

e pa3BUTHE MOTHBAIMU K OOYyYEHHIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIIO W  CaMOBOCIHMTaHWIO  HAa  OCHOBE  YCBOCHHUS
OO0IIIeUeT0BEYECKUX IEHHOCTEH;

e Pa3BUTHE MO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIICHUSI K CamMoOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCJIOBUIO yCHIENTHOM Mpo(dheCCHOHATBHON U OOLIECTBEHHOMN JEATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pa3e >KU3HHU;

e (opMupoBaHHME YMEHMII W HABBIKOB Pa3yMHOT0 MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKOHN KYJIBTYPBI, MPUOOPETEHNE OBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBanusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kimacce — 102 yaca (3 yaca B HEAENIO).




COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYECHHE OPraHUYECKOM XHMHUHU, MPEACTABIECHUE O
MHOT000pa3uy OPraHUYECKUX COCAMHEHUIA.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. TuIbl THOpUIU3ALMM AaTOMHBIX OpOuTaneu
yraepoja. Mexanu3mbl 00pa30BaHUs KOBAJIEHTHOM CBsi3U (OOMEHHBIA M TOHOPHO-
aKLENTOpHbINM). TUOBl NEpEeKpbIBaHUS AaTOMHBIX OpOMTaNel, G- MU T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, HykjiIeopuie u
anexkTpodue.

Teopust crTpoeHuss opraHudeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpraHUYeCKUX COEOUHEHUH. MoJeKyasipHble W  CTPYKTYpHBIE  (POPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHas. M3omepusa. Buapl u3omepuu: CTPYKTypHas, NPOCTPAHCTBEHHAS.
OnextpoHHbe AQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCMHEHUN (MHIYKTHUBHBIM
Y ME30MEPHBIN 3PPEKTHI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbyHkunoHagpHOM rpymnme. ['omonorus. 'omonoruueckue psinpl. CuctemMaTu4eckas
HOMeHKJIaTypa opranudeckux coenuHeHuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJbHBIE PEAKLIUHA B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3y4YEHHsS] BEHIECTB W HMX NPEBpALICHUN:
O3HAKOMJICHHE C O00pa3laMy OpraHWYeCKHX BEIIeCTB M MaTepuajiaMH Ha HUX
OCHOBE, OMbBITHl IO MPEBPALIEHUIO OPTraHWYECKUX BEIIECTB IPU HArpEBAHHUU
(taBieHue, OOYIJIMBAaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENCH MOJEKYI
OpraHUYECKUX BEIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHs. DICKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKaHOB, SP -
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.




XUMHUYECKHE CBOWMCTBA aJKAHOB: PEAKUMU 3aMELICHHS, W30MEpPU3ALNH,
JErHIpUPOBaHMS, LIUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzoMepus. OcoOeHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DNeKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY1 AalKeHOB, SP°-
ruOpuan3aiys aTOMHBIX opOuTaineil yriepona, o- U m-cBsi3u. CTpyKTypHas H
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XVAMHMYECKUE CBOMCTBA: PEAKLIMH INPUCOEAVHEHMS, 3aMEIIEHUS B O-TOJOKECHUE
IIpU JBOWHOM CBA3M, NOJUMEpU3alnd U okucieHus. IlpaBuino MapkoBHHKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
Kymyaupoganuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHMSI 1 XUMUYECKUX CBOWCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu |, 4-npucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
U30Mepusl. DIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ AJIKMHOB, SP-
ruOpuan3anusi aTOMHBIX opOuTanell yriepona. OuU3nyeckue CBOMCTBA AJKMHOB.
XAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOCIWHEHUs,  JUMEpU3aluud U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOHHYIO CBsI3b. COCOOBI MOTYYEHUS
Y IPUMEHEHUE AJIKUHOB.

Apomatuyeckue yriaeBoaopoAsl (apeHsl). ['omosiornueckuil psi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HuEe MoJieKylbl OeH3ona. dusmyeckue CBOICTBA apEeHOB. XUMUYECKHE
CBOICTBa O€H30Ja U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOAOPOJAHOM pajuKalle, PEaKIHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpE aJIKUIBHBIX PpPAJUKAIOB, KapOOKCHIBbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus cruposia. CriocoObl MOTyYeHUs U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsiHBIE Ta3kl. HeTh 1 €€ mpoucxoxaeHue.
Kamennslil yrojib 1 npoAyKTsl ero nepepadorku. CrocooOsl nepepaboTku HEPTH:




MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTsl nepepabOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TUYHBIMU KJIACCAMHU YTJIEBOJOPOAOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOJIHBIX YIJIEBOJOPOAOB. Peakumu
3aMeIleHHs] TallofTéHa Ha TUAPOKCOTPYNIy, HUTPOrpyNIy, [HAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wWIENOYHd. B3auMoOaelCcTBHE MUTAIOTCHAIKAHOB C MAarHue€M M IIUMHKOM.
[Tonsitue 0 METaNIOOPTaHUYECKUX COCIMHEHMUSIX. Hcnonb3zoBanue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BELIECTB M MUX IPEBPALLICHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB yIi€BOJAOPOIOB (PAaCTBOPHUMOCTH), KAU€CTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHUMYECKUX BEUIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOAOPOAOB U FJION€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoacoaepxaime opranueckue coeJUHEHMS.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MOJeKyn (Ha Mpumepe
MeTaHoja W 3TaHosa). ['omomormyeckuil psa, oOmas ¢opmyna, H3OMepus,
HOMEHKJIaTypa U kinaccupukamus. Dusmdyeckue CBOWCTBA  MpelETbHBIX
OJIHOATOMHBIX CHUPTOB. BonopoaHsle CBA3M MEXAY MOJEKYJIAMH CIIMPTOB.
XWMHUYECKME CBOMCTBA: pEaKIMU 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opraHu3M uesnoBeka. CrocoObl TNOMyYeHUS U TPUMEHEHUE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKHE CBOWCTBA: PEAKLMHU 3aMELICHMS, B3aUMOJICHCTBHE C OPraHU4YEeCKUMHU
U HEOPraHWYeCKUMH KHCIOTaMH, KayeCTBEHHAas peaklusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
HeiictBue Ha opranu3m denoBeka. CrnocoObl TOJy4YeHUS W MPUMEHEHHE
MHOTOaTOMHBIX CIIHPTOB.

®enon. CTpoeHUE MOJEKYJIbl, B3aUMHOE BIUSHUE THAPOKCOTPYMIbI H
O0eH3oapHOrO sypa. duszndeckue cBoiicTBa (PpeHosa. OCOOEHHOCTH XUMHUYECKUX




cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHSI — ATIBJAETH/IBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XUMHUYECKHME  CBOICTBAa  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHenns. OKHUCIIEHHE albJeTuI0B, KAYECTBEHHbIE PEAKIIMHA HA aJIbJICTUbI.
Crioco0b!I OJTyyeHus1 ¥ IPUMEHEHHUE aJIbAETUA0B U KETOHOB.

OHOOCHOBHBIE TIPEJEIIbHBIE KAPOOHOBBIE KUCIOThL. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX TMpPEJEIbHBIX KapOOHOBBIX KHCIOT. BOIOpOAHBIE CBA3M MEXKIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XUMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPEAENbHBIX U APOMATHYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CriocoObl OTyYeHUs! U IPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxuble 3¢upbl. ['oMosornueckuil psia, oOwmas Gopmyna, U30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

XKupsl. Ctpoenue, puanyeckiue 1 XUMHUYECKHE CBOICTBA KUPOB: TUAPOIIN3 B
KHUCIION U 11enoyHon cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmast xapakrepucTuka yriaeBoaoB. Kinaccudukaius yriaeBogaoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakrosa, pudo3a,
ne3okcupr6o3a. dusnyeckrne CBOMCTBA U HaxoxkAeHHE B npupoje. DoTocuHTES.
XHUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJIbJIETUAHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. Jlucaxapuasl: caxapos3a, MaJbTo3a U
JaKkTo3a. BoccTaHaBnMBaIKMe U HEBOCCTAHABIMBAOIIME AUcaxapuasl. [ uaponus
nucaxapunioB. Haxoxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
LEJUTI003bl.  PU3MYECKHEe CBOMCTBA Kpaxmana M LEJUIKOJI03bl. XHUMHYECKHE
CBOMCTBa Kpaxmaya: TMAPOJN3, KAaYECTBEHHAs pEakUus C HOAOM. XHMHUYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYeHHe >PHUpPoB LeToia03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).




OKCHEpUMEHTAIBHBIE METOAbl M3YYEHHUS BEIIECTB M HUX MPEBPAIICHUI:
pPacTBOPUMOCTD PA3JIMYHBIX CIUPTOB B BOJE, B3aUMOJEHCTBUE ITAHOJIA C HATPUEM,
OKHUCJIEHHE 3TUJIOBOIO CIMPTA B ANbJAETU] HA PACKAIEHHON MEIHOW IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCIOJIb30BaHHE
BUJICOMATEPHUAIIOB), KAYECTBEHHbIE pPEAKUUU Ha aubJerubl (C THUAPOKCHIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIOKO3bI ¢ Tunpokcuaom menu(ll), BzaumoneicTeue
KpaxMalia ¢ MOJIOM, PEIICHUE 3KCIIEPUMEHTAIBHBIX 3a/1ad 1o TeMaMm «CHoupThl U
benonb», «KapooHoBbie KUCTOTHL. CIOXKHBIE ADUPBD».

A3oTcoaepxaliue OpraHuyecKkue coeJuHeHMs.

AMUHBI — OpraHUYecKue MpPOoU3BOJHbIE amMmMHuaka. Krnaccudukanus aMHHOB:
anudpaTUYecKue ¥ apoMaTHYECKHE; TIEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crpoenue Mmoiekyin, obmas (opmyna, U30MepHs, HOMEHKIATypa U (QU3NYECKUe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHCTBHAE NEPBUYHBIX AMHHOB C a30TUCTOM KHCJIOTOM.
Coun aJIKAJIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AaMUHOB apomaTuyeckoro psaa. CTpoeHue
aHwIMHa. B3anMHOe BiMsHUE TPyNN aTOMOB B MoJieKyJie aHwiInHa. OcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHblE peakuuu Ha aHWIMH. CrocoObl
NOJIyYeHUs] M NpUMEHeHHe anvdarnueckux amuHoOB. [lonydeHue aHuWnIMHA U3
HUTPOOEH30Ia.

AmuHokucioTel. HoMenknatypa u nzomepusi. OTAeNbHbIE PEACTABUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @Ou3nuecKkue CBOWCTBA AMUHOKHCIIOT.
XYWMHUYECKME CBOMCTBA AaMHMHOKHMCIOT Kak aM(OTEpHBIX  OpPraHUuYeCKHUX
COCIMHEHUW, peaKlMs MOJMKOHACHCAMH, OO0pa3oBaHUE MENTUIHON CBS3U.
buonornyeckoe 3HaueHuE aMUHOKUACIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHASA M TpPETUYHAS
CTpyKTypa OeikoB. XUMHUYECKHE CBONCTBAa OEJIKOB: TMAPOJIU3, JACHATypalus,
KaueCTBEHHbIC PEAKLIUU Ha OEJKU.

DKCIEpUMEHTANbHBIE METOJbl HW3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATypalus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peaknuu Ha O€NKH, pelIeHHWE OHKCICPUMEHTAJbHBIX 3aJad [0 TeMaM
«A3o0TcoJiepKalllue  OpraHuyeckue  coeauHeHus’» u  «Pacmno3HaBanue
OpPTraHUYECKUX COCAUHEHUIN.

BbicokoMoJIeKyJISIDHbIE COeIMHECHUSI.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3ALUH, CPEIHASI MOJIEKYJIsIpHas




Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUN —
MOJMMEPU3ALIMS U TTOJIMKOHEHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayuyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

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

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIEKTPONPOBOISIIIINE MOJUMEPHI, OMOpa3iaraeMbie MOIUMEPHI).

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBPAlllCHUMN:
O3HAKOMJICHUE C 0o0pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHusi, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peaKIMu W/WIM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpraHMYeCKOT0 BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIU CIOCOOOB
MOJIYYEHHUSI, OMpPENECICHUE AOJM BBIXOJA MPOAYKTA PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIE CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO6nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUE, H3MEpPEHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
ODHEPreTUYECKUM ypOBEHb, BEIIECTBO, TelO, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,




dorocuHTE3, IBIXaHWE, OEIKW, VYIICBOIBI, JKUPBI, HYKIEHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

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




TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourpoabuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Paznen 1. Teopernuyeckue ocHOBBI opranudeckoii xumvum (10)
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOEHHS OpraHu4YecKuX coenuHeHuit A. M 8 bubamorexa LOK
' P P A T https://m.edsoo.ru/7f41837c
bytneposa
Hroro mo pazueny 8
Pa3nen 2. YrieBoaopoani(24)
51 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5 bu6mmoreka [JOK
' [MKJIOAJIKAHbI https://m.edso00.ru/7f41837c
59 HenpenenbHble yriieBOAOPOIbI: aTKEHBI, 11 1
' aJIKaINEHBI, aJTKUHBI
bu6mmoreka [JOK
2.3 A 4
POMATHHECKHE YIICBOAOPOAB! (aPCHEI) https://m.edsoo.ru/7f41837c
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIOB U UX 1 bubnnoreka [JOK
' nepepaboTka https://m.edso0.ru/7f41837c
bu6mmorexa [{JOK
2.5 r 3 1
AUOTCHIIPOMSBOIIIHE YIIIEBOROPOAOS https://m.edsoo.ru/7f41837c
Hroro no pazaeny 24
Pa3nen 3. Kuciopoacoaep:xkaume opranndeckue coeqnnenusi(26)
bu6mmoreka [IOK
1 . D 1
3 Criupret. detos o https://m.edsoo.ru/7f41837c
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KapOonunbHble coeAMHEHUS: abIETHIbI 1

bubmuoreka [JOK

3.2 keToHbl. KapOoHoBbIe Kuca0Thl. ClI0KHBIC 12 httos://m.edsoo.ru/7f41837¢
a¢upsl. XKupbl
bubmuoreka [JOK
33 Yraceone > https://m.edso0.ru/7f41837¢
Hroro mo pazneny 26

Paznen 4. Azorcoaep:kamue opranndeckue coequnenus(10)

41 AMUHBI. AMUHOKHUCIIOTHI. benku 10 ]s;:fsﬂ;;f;ao?ﬁﬁ £41837c
Hroro mo pazueny 10
Pa3nes 5. BoicokoMosiekyasipHbie coequnenusi(5)

5.1 BBICOKOMOJIEKYIISIPHBIE COEMHEHMUS 6 EEESSH;I;T:;?)?S}? £41837c
Hroro no paszneny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 74
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HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
ara undposbie
Nen/m  Tema ypoka Kontposbubie IIpakTuueckue A p
Bcero u3yueHusi oOpa3zoBaTesibHbIe
padoThI padoThI
pecypcsbl

[TpenMeT 1 3HaUEHHE OPTAHUYECKOM

1 XUMUH, IPEICTABICHUE O 1 bubnuorexa [IOK
MHOT000pa3uu OPraHUIECKUX https://m.edsoo.ru/7f41837c
COCIMHEHUN
DJIEKTPOHHOE CTPOEHUE aTOMa bubnnoreka [JOK

5 yriaepoaa (0OCHOBHOE U BO3OYKIEHHOE 1 https://m.edsoo.ru/7f41837c
cocTosiHus ). BaneHTHbIE BO3MOKHOCTH
aToMa yriepoja
XuMHYECKas CBA3b B OPraHUIECKUX bubnmoreka IOK

3 1 https://m.edsoo.ru/7f41837c
COEIMHEHUSX.

4 Teopust CTpoeHHsT OPraHUYECKUX 1 bubmorexa IIOK
coemmennit A. M. Byrneposa https://m.edsoo.ru/7f41837c
Byl n3oMepuu: CTpyKTypHas bubmmorexa [IOK

S w30MepHsT 1 https://m.edsoo.ru/7f41837c
[IpencraBnenue o KIacCUPUKAINA U bubnuotexa [JOK

6 CHUCTEMaTHYeCKasi HOMEHKIAaTypa 1 https://m.edsoo.ru/7f41837c
(IUPAC) opraHn4eckux BEIICCTB

7 Knaccuuxanus peakiuii B 1 Bubmuorexa IIOK
OpTaHMYeCKOi XHMHHI https://m.edso0o0.ru/7f41837c
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Cucremarusanus 1 00001eHne

bubnunorexa LIOK
https://m.edsoo.ru/7f41837c

8 3HaHuil no TeMe «TeopeTnueckue
OCHOBBI OPTaHUYECKON XUMUN»
bubnunorexa LIOK
AJKaHBI: TOMOJIOTHYECKHH psifl, 001Ias https://m.edsoo.ru/7f41837c
9 bopmya, HOMEHKJIAaTypa U U30Mepus,
3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJI
10 DdusryecKre U XUMUYECKHE CBOMCTBA E;IS;.I/I’/I;T:;‘; :)_Iroullif41837c
QJIKAHOB S :
HaxoxneHue ankaHoB B IPUPOJE. Bbu6moteka [JOK
11 CrniocoObl 1osty4eHus: U IpUMEHEHUe https://m.edso0.ru/7f41837c
aJIKaHOB
[{uknoankansl: obmas Gopmyia, bubmuoreka [IOK
HOMEHKJIaTypa U U30Mepus, https://m.edsoo.ru/7f41837c
12 0COOEHHOCTHU CTPOCHUSI U XMMHUECKUX
CBOICTB, CITOCOOBI OJyYEHUS U
PUMEHEHNE
Pewienne pacy€THbIX 3a1a4 HA bubnuoreka [IOK
OIpeIETIEHUE MOJIEKYJISIPHON https://m.edsoo.ru/7f41837c
(GhOpMyJITBI OPTaHMYECKOTO BEIIECTBA
10 MacCOBBIM JIOJISIM aTOMOB
13 3JIEMEHTOB, BXOSIINUX B €T0 COCTAB.

CucreMaru3anus 1 0000IIeHne
3HaHui o teme «lIpenensHbie
YTJIEBOJOPObI — AJIKAHBI,
LIMKJI0aJIKaHbI»



https://m.edsoo.ru/7f41837c
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AJKEHBI: TOMOJIOTHYECKHH psifl, 001as
dbopmyia, HOMEHKIATypa,

bubnunorexa LIOK
https://m.edsoo.ru/7f41837c

14 3JICKTPOHHOE U MTPOCTPAHCTBEHHOE
cTpoeHne Mosiekyn. CTpyKTypHas U
[IMC-TPAHC-U30MEPHSI ATKCHOB
15 dusnyeckre 1 XMMUYECKHE CBOWCTBA BH6J_H’IOTCKa HOK
ankenos. [TpaBuio MapKoBHHKOBA https://m.edso0.ru/7f41837c
16 Crioco0bl MONTy4eHus ¥ IIPUMEHEHHUE ﬁg{i?;;f;‘; :)_Iroullif41837c
aJIKCHOB //m. .
AJnKaMeHbl: CONPSHKEHHBIE, bubnunoreka LIOK
17 U30JIMPOBAHHBIE, KyMYJIHPOBAHHBIE. https://m.edso0.ru/7f41837c
Oco0eHHOCTH AJIEKTPOHHOT'O CTPOEHUS
bu6nmorexa LIOK
18 XUMHUUYECKUE CBOMCTBA CONPSKEHHBIX https://m.eds00.ru/7f41837¢c
JINCHOB
19 Cr1oco0bI MONYYEHUS U IPUMEHEHHE E;I@?H()Tem HOK
AIKATMCHOB ps://m.eds00.ru/7f41837c
bubmmoteka IIOK
AJKUHBI: TOMOJIOTHYECKHH psifl, oO1as https://m.edsoo0.ru/7f41837c
20 dbopMmyna, HOMEHKIATYpa,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYI, PU3NIECKUE
CBOICTBA
XHUMHUYECKHE CBOMCTBA aJIKMHOB. bubnunorexa LIOK
21 KauecTBeHHbBIE peakluu Ha TPOUHYIO https://m.edso00.ru/7f41837¢c
CBSI3b
22 CnocoObI OTy4YeHUs U IPUMEHEHNE bubnuoteka [JOK



https://m.edsoo.ru/7f41837c
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AJIKHHOB

https://m.edsoo.ru/7f41837¢c

Pemenue 3agau: pacu€rsl 1o

bubnunorexa LIOK

23 YPABHEHIIO XHMHHECKOH peaKiy https://m.edsoo.ru/7f41837¢
bub6nmoreka [IOK
Cucremarusanusg U 00001IeHne https://m.edsoo.ru/7f41837c
24 3HaHuM 1o teMe «Hemnpenenbusie
YIJIEBOIOPOAbI: AJIKEHbI, AJIKaIUEHBI,
ankuHbl». KoHTponpHas padora
ApeHBbI: TOMOJIOTHYECKUHN Psifl, 00IIas bu6nmorexa LIOK
dbopMyIia, HOMEHKJIATypa. https://m.edso0.ru/7f41837c
25 DIIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ OeH30J1a U
TOJIyOJIa, UX (PU3NYECKUE CBONCTBA
XHUMHUUYECKUE CBOMCTBA aPEHOB: bubmuoreka [IOK
26 PEaKIy MPUCOECTUHEHNSI, OKUCIICHNE https://m.eds00.ru/7f41837c
rOMOJIOrOB OeH30I1a
07 Crioco0bl MONyYeHUs U MPUMEHEHHE Eg{iﬁ;’/ﬁfgg (])_[r(alléf41837c
apeHoB e :
I'eneTnyeckas cBA3b MEKILY bubnuoreka [IOK
28 pa3IMYHBIMU KJIaccaMu https://m.edso0.ru/7f41837c
YIJIEBOIOPOAOB
Hedtp u ciocoOs1 €€ nepepaboTKy. bubmuoreka [JOK
29 [IpumeHeHre TpoAyKTOB nepepaboTKu https://m.edsoo.ru/7f41837c
HePTH
["anorennpous3BoIHbIE but6mmoreka [IOK
30 YTJIEBOJOPOIOB: KJIacCU(UKAITHUS, https://m.edsoo.ru/7f41837c

CTpOCHUE, U30MEpHs, HOMCHKIIATypa
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Cucremarusanus U 00001eHrue

bubnunorexa LIOK

31 3HAHMIL TI0 Pa3eNy «YTIEBOIOPOIB» https://m.edsoo.ru/7f41837c

32 KoutposnbHast pabota 1o Teme 153161-1140Te1<a HOK
«YTIEBOOPOIBI» ps://m.edsoo.ru/7f41837c
IIpenenbHble OTHOATOMHBIE CIIUPTHI: bubmmoreka [JOK
TOMOJIOTUYECKHH psJl, oO1as https://m.edsoo.ru/7f41837c

33 dbopmyra, CTpoEHUE MOJIEKYJI,
U30MepHsi, HOMEHKJIATypa,
knaccudukanus, puznyeckue
CBOMCTBa

34 XUMHUYECKHE CBOMCTBA MPEIEIBHBIX E;IS;.I/I’/I;T:;‘; :)_[roullif41837c
OJTHOATOMHBIX CIIUPTOB ot :

bubnmorexa LIOK

35 CriocoObI moTydeH s 1 IPUMEHEHNE https://m.eds00.ru/7f41837c
OJTHOATOMHBIX CITUPTOB
[TpocTtbie 3¢upbl: HOMEHKIATYpa U bubmuoteka [IOK

36 u30Mepusi, 0COOEHHOCTU (PU3NIECKUX https://m.eds00.ru/7f41837¢c
Y XMMHYECKHUX CBOWCTB

bubnunorexa LIOK

37 CriocoObI nostyueHus ¥ IpUMEHEHNE https://m.edso0.ru/7f41837c
MHOTOaTOMHBIX CIIHPTOB
DeHO: CTPOEHUE MOJIEKYJIBI, bubnuotexa [JOK

38 dusnyeckue cBoiicTBa. TOKCHYHOCTH https://m.edsoo.ru/7f41837c
denona

39 Cnoco0bI MONy4eHNs U TPUMEHEHHE bubmiorexa OK

dbenomna

https://m.edsoo.ru/7f41837c
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[IpakTuyeckas padora Ne 2. Pemenue

bubnunorexa LIOK

40 AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME https://m.edsoo.ru/7f41837c
«CrupThl U (HEeHOIIBIY
a1 Cucremarusaiys u 06001IeHAE Bubmuorexa IIOK
3HaHUH 110 TeMe «CnupThl. PeHOI» https://m.edsoo.ru/7f41837c
42 AJbJIETHIbI ¥ KETOHBI: (DH3HUECKUE Bubmuorexa IIOK
CBOMCTBA; PEAKIHH MPHCOEHHEHHS https://m.edso0.ru/7f41837c
bubnuoreka [IOK
43 CriocoObl nostyyeHus 1 IpUMEHEHNE https://m.edsoo.ru/7f41837c
QIBJICTUIOB ¥ KETOHOB
bubnuoreka [IOK
OIHOOCHOBHBIE IIPE/IETIbHBIE https://m.edsoo.ru/7f41837c
44 KapOOHOBBIE KUCIIOTHI: CTPOCHHE,
U30MepUs 1 HOMEHKIIaTypa,
¢du3nUecKue CBOCTBa
bu6nmorexa LIOK
45 XUMHUUYECKUE CBOMCTBA IPEIEIbHBIX https://m.eds00.ru/7f41837¢c
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT
46 [ToHATHE O TIPOM3BOIHBIX KAPOOHOBBIX bubmmorexa [IOK
KHCIIOT https://m.edsoo.ru/7f41837c
Cr1oco0bI OJTyYEHUS U TPUMEHEHHE bubmiorexa OK
47 KapGOHOBBIX KHCIOT https://m.edsoo.ru/7f41837c
CnoxHbIe Y(OUPHI: TOMOJIOTHIECKUN bubnuotexa [JOK
48 psia, obmmast hopmyrna, H30MEpHst U https://m.edso00.ru/7f41837c
HOMEHKJIaTypa
49 [Ipaktudeckas padora Ne 3. Pemenue bubnmoreka [JOK
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AKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«Kap6oHoBbie kKucnoThl. CII0KHBIC
3(hupbI»

https://m.edsoo.ru/7f41837¢c

XKupsr: crpoenue, puznvecKue u

bubnunoreka LIOK

50 XuMUHECKHe CBOMCTEA (ruApos) https://m.eds00.ru/7f41837¢
I'eneTndeckas cBs3b yrieBOJOPOAOB U Bu6mmoteka [JOK
ol KHCIIOPOJICO/IEPIKALUX OPraHUYECKUX https://m.edso0.ru/7f41837c
BEII[ECTB
Pemenne pacu€rHnix 3a1a4 Ha bu6nmorexa LIOK
59 OnpeieJIeHUE A0JIU BbIX0Ja IPOIYKTa https://m.edsoo.ru/7f41837c
pEeaKIu OT TEOPETUUECKH
BO3MOKHOTO
CucreMmaru3anus 1 0000IIeHne bu6nmorexa LIOK
3HaHui 1o reme «KapOOHMIbHbIE https://m.edsoo.ru/7f41837c
53 COETMHEHUS: aJIbJICTU/IbI U KETOHBI.
KapOonossie kucinotel. CloxKHbIE
a¢upsl. Kupb»
OO01mas xapakTepuCcTHKa YTIIEBOIOB. bubnnorexa [JOK
54 Knaccugukarus yriaesogos (MOHO-, https://m.edsoo.ru/7f41837c
TTU- U TIOJIMCaXapU/Ibl)
Momnocaxapusl: puszndeckue bubnuotexa [JOK
CBOMCTBA, HAXO0XKIEHUE B IIPUPOJIE. https://m.edsoo.ru/7f41837c
55 XHUMHUYECKHE CBOMCTBA TIIIOKO3BI, €€
MPUMEHEHHE U 3HAYCHHE B
YKU3ZHEJEATEIIbHOCTH OpraHu3Ma
but6mmorekxa [IOK
56 Pemenune pacu€THbIX 33124 110 https://m.edsoo.ru/7f41837c

YPAaBHEHUSAM XUMUYECKUX PEaKLUN
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Cucremarusanusg 1 00001eHne
3HAHUH 10 TEME

bubnunorexa LIOK
https://m.edsoo.ru/7f41837c

57
«Kucnopoacoznep:xariue
OpPraHUYECKHUE COCANHEHUS
bubnunorexa LIOK
58 KonTtponbHast pabora o Teme https://m.edsoo.ru/7f41837c
«Kucnopoaconep:xariue
OpPraHUYeCKHEe COCAUHEHUS»
Kiaccudukanus, cTpoeHHe MOJICKYT, bubmmoreka [JOK
obmas hopmyIa, H3oMepus, https://m.edso00.ru/7f41837c
59 HOMEHKJIaTypa U (pU3NYECKUE
CBOMCTBa
60 XuMHUYECKUE CBOWCTBA 556?1’10““ LOK
AMHATHIECKHX AMUHOB ps://m.eds00.ru/7f41837c
AMHHOKHCIIOTBI: HOMEHKJIATypa U bubmuoreka [IOK
61 u3omepus, Gu3nueckrue CBONCTRA. https://m.edso0.ru/7f41837c
OTnenbHbIE IPEICTABUTENH Ol
AMHHOKHUCIIOT
62 Besiky Kak MpUpOIHbIE MOIUMEDHI; E;I@?HOTGM LHOK
CTPYKTYPBI GENKOB ps://m.edso0.ru/7f41837c
bubnunorexa LIOK
63 XuMHUECKue CBOICTBA OETKOB https://m.edso0.ru/7f41837¢
A3oTcoaepIKalre reTeporuKINIeCcKue but6mmorekxa [IOK
64 coenHeHUs. HyKIIeMHOBBIE KUCIIOTHI: https://m.edsoo.ru/7f41837c
COCTaB, CTPOCHHE U OMOJIOTHYECKast
poib
65 [Tpaktruueckas padota Ne 4. Pemenne bubnuoteka [JOK
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SKCIICPUMCHTAJILHBIX 3a/1a4 110 TCMC
«A30Tconep>1<a1une OpTraHn4Y€CKUC
COCAMHCHUA

https://m.edsoo.ru/7f41837¢c

[IpakTuyeckas padora Ne 5. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TCMC

bubnunoreka LIOK
https://m.edsoo.ru/7f41837c

66
«Pacno3HaBaHne OPraHMYEeCKUX
COEIUHEHUI))
CucremaTtusanus 1 0000IIeHIE bubnuorexa [JOK

67 3HAHUH 10 TeMe «A30TCOoAepIKaIINe https://m.edsoo.ru/7f41837c
OpPTraHUYECKUE COCTMHEHUS
KoHTposbHas pabora 1o Teme bubnnoreka [JOK

68 «A30TCoIepKaIIie OPraHNICCKUE https://m.edsoo.ru/7f41837c
COCTUHCHUS
OCHOBHBIE TOHATHUS XUMUHU bubnuoreka [{OK

69 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U https://m.edsoo.ru/7f41837c
METO/Ibl UX CUHTE3a — MOJIUMEPHU3ALINS
1 TIOJIMKOHICHCAITHS

20 [TnactMacchl. YTunusanus u 556?1’10%1(3 HOK
MepepaboTKa MiacTHKa ps://m.eds00.ru/7f41837c
BosiokHa: HaTypanbHbIE, bubnuotexa [JOK

71 HMCKYCCTBEHHBIE, CHHTETUUYECKHE. https://m.edso0.ru/7f41837¢c
[TonumMeps! cienuaibHOTO Ha3HAYCHUS
O00011eHNEe U CUCTEMATU3ALIS but6mmorexa [IOK

72 M3YYEHHOTO MaTepuaa 1o TeMe https://m.edsoo.ru/7f41837c
«BBICOKOMOJIEKYTISIPHBIE COSTUHEHU S

73 PesepBHbIil ypok

74 PesepBHBIIT ypok
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA




* Xumus, 10 kmace/ T'abpuensia O.C., OctpoymoB W.I'., CnagkoB C.A., AKimoHepHoe 00IIecTBO
«M3marenscTBO «lIpocBemenune»
» Xumus, 11 xnacce/ I'abpuensn O.C., OctpoymoB U.I'., Cragkos C.A., AKIIHOHEpHOE 00IIECTBO

«3marenscTBO «lIpocBemenune»

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

[EEN

. http://www.chemnet.ru

N

. http://him.1september.ru

w

. http://school-collection.edu.ru/collection/chemistry

SN

. http://experiment.edu.ru

o1

. http://www.alhimik.ru

(o3}

. http://www.chemistry.ssu.samara.ru

~

. http://www.hemi.nsu.r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Bubnnoteka LLOK https://m.edsoo.ru/ff0d4dd0







