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MNOACHUTEJIBHASA 3AIIMCKA
O0masi XapaKkTepUCTHKA MPOrpaMMblI

PaGouas mporpamma o XuMUU HpeaHa3HaveHa s ooyqaromuxcs 10 kmaccoB, M3ydawmux mpeaMer Ha 0a30BOM ypOBHE U pa3paboTaHa B

COOTBETCTBHUH CO CICAYIOIIMMHA JOKYMCHTAMM:

1.

2.

w

@DenepantbHOTO TOCYAaPCTBEHHOTO 00pa30BaTENBHOTO CTAaHAApPTa CPEeTHEro oOmero oOpa3oBaHus, YTBEPKACHHOTO MpHKa3oM MUHHCTEpCTBA
oOpa3zoBanus u Hayku Poccuiickoit @enepannu ot 17 mas 2012r., Ne413;

[Tpukaza MunuctepctBa npocBemenust Poccuiickoir ®eneparmm ot 20 mas 2020 1. Ne 254 «OO0 yrBepkneHHu (eaepaabHOro IepeyuHs
y4eOHUKOBY, Ipuka3zoM «O BHECEHUH U3MEHEHUI B (hefiepaabHblil epeueHsb yaeOHukoB» No766 ot 23 nexabps 2020;

VYuebHOrO 1I1ana;

Paboueit mporpammsl o xumun 171 10-11 kinaccos / H.E.Ky3uenosa, H.H. I'apa M.: Benrtana — I'pad, 2017

[Tporpamma paccuntana Ha 1 rox oOyuenus. OOiree KonuyecTBo 4acoB 68. Ha peanuzanuio mporpaMmbsl OTBOIUTCS 2 yaca B HEAEIIIO.
[Mpenver xumuM crenu@uUeH. YCHENIHOCTh €r0 HW3YYCHHS CBS3aHA C OBJIAJICHUEM XHMHYCCKHM S3BIKOM, COOJIFOJICHHEM TEXHHUKHU

0€30IMacHOCTH ITIPU BBITOJHCHUN XUMHUYCCKOI'O SKCIICPUMEHTA, OCO3HAHUCM MHOT'OYHCJIICHHBIX CBS3€M XHMUH C APYTrUMH NIpCIMETAMU.

eans mporpaMmbl - BOOPY)KEHUE YYAIIUXCS OCHOBAMHU XMMHUYECKUX 3HAHWM, HEOOXOIUMBIX ISl TIOBCETHEBHOM >KU3HU, MPOU3BOICTBEHHON

ACATCIIBHOCTH, IMPOAOJIKCHUA O6p830BaHI/I$I, HpaBHHLHOﬁ OpHUCHTAaIUU N TIOBCACHUH B Opr)KaIOH_[eﬁ cpeac, BHECCHUC CYHICCTBCHHOTO BKJIada B
Pa3BUTHEC HAYYHOI'O MUPOIIOHUMAHUA YUAIUXCA.

B nannoit nporpaMme BbIPpAKCHA 'YMAHHUCTUYCCKAA U XUMHUKO - SKOJIOTHUYCCKAA HAIIPABJICHHOCTbL U OPUCHTALUS HA PAa3BHUBAIOIICC O6y‘leHI/IC.

B Hell oTpaxkeHa cucTeMa BaXHEHIIMX XUMHUYECKHMX 3HAHMM, PACKpBITA POJb XMMHHM B IIO3HAHUM OKPYKAIOLIETO MHUPA, B IMOBBIIICHUU YPOBHS
MaTepHaIbHON KU3HU OOILECTBA, B PA3BUTUHU €T0 KYJIBbTYPHI, B pEIIEHUH BaXKHEHIINX MpoOIeM COBPEMEHHOCTH.

3agauyu nporpaMmabi:

" BOOPYXXHTb yUalUXCs 3HAHUSIMH OCHOB HAyKH M XUMHUYECKON TEXHOJIOTHH, CTIOCO0aMU UX  J100bIBaHUS, IEpepabOTKU 1 IPUMEHEHHS,

" PACKpPBITh POJIb XMMHHM B TO3HAHUM TPHUPOILI M OOECIIEUEHUH >KU3HU OOINECTBa, MOKAa3aTh 3HAYEHUE OOIIEr0 XMMHYECKOTO O0Opa3oBaHUS s
MPaBUIILHON OPUEHTAIINU B KU3HU B YCIOBUAX YXYAIICHUH SKOJIOTUUECKOW 0OCTAHOBKH;

" BHECTHU BKJIAJ] B pa3BUTHE HAYyYHOTO MHUPOTIOHUMAHUS yUCHUKA;

® pa3BUTh BHYTPEHHIOI MOTHBAIMIO YUCHHS, TOBBICUTh NHTEPEC K MO3HAHUIO XUMUH;

® PpPa3BUThH FKOJOTUUYECKYIO KYJIbTYPY YUALIUXCH.



PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI

B xome npenonaBanus xumuu, pabouas mporpaMma MpeaycMaTpuBaeT (OPMUPOBAHUE Y y4yalIMXcs OOIIey4eOHBIX YMEHHH U HaBBIKOB,
YHHUBEPCAIBHBIX CIIOCOOOB EATEIFHOCTH M KIFOYEBBIX KOMITETEHITHA.

B osroM HampaBineHUM NOpUOpUTETAMHU i Y4eOHOro mpeaMeTra «XHUMHS» Ha CTYNEHH OCHOBHOTO oOOIIero oOpa3oBaHHs SBISIOTCS:
UCIOJIb30BaHUE JUIsI TNO3HAHMS OKPYXKAIOIIEr0 MHUpPA Ppa3IMYHbIX METONOB (HAOJIIOJEHUS, W3MEpPEHUs, OINbIThl, 3KCIIEPUMEHT); IPOBEACHUE
MPAKTUYECKUX U JaOOPaTOPHBIX pabOT, HECIOXKHBIX JKCIEPUMEHTOB M OIKMCAHUE UX PEe3yNbTAaTOB; HCIOJB30BAHHE PA3IMYHBIX HCTOYHUKOB
nHOpMALNKY JUIs PEIISHHsI TIO3HABATENBHBIX 33/1a4; COOJII0JICHHE HOPM U MIPAaBUJI TIOBEJICHHS B XUMUYECKUX JTA00OPaTOpHUsIX, B OKPYXKaroIIeH cpeze, a
TaK>Ke IPaBUJI 3J0pPOBOTO 00pa3a )KU3HU.

JlesiTenbHOCTh 00PA30BATEIBLHOTO YUPEKICHUS B O0YYCHUU XUMHH JOJDKHA OBITH HaIpaBjieHa HAa JOCTHXKCHHE OOYYAIOIIUMMCS CIEIYIOIINX
pE3yNIbTaTOB:

Jluunocmmuvie pe3yniomamel:

1) B ICHHOCTHO-OPUEHTAIIMOHHOW cdepe — YYBCTBO TOPAOCTH 3a POCCHHCKYI0 XHMHUYECKYI0 HAyKy, T'yMaHH3M, OTHOIIECHHE K TPYAY,
LEJIEyCTPEMIIEHHOCTb;

2) B TPY/IOBOIi chepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JaibHElIIei 00pa3oBaTebHOI TPaeKTOPHH;

3) B mo3HaBaTeNIbHOMN (KOTHUTUBHOW, HHTEIUIEKTYalIbHON) cepe — yMEHHE YIPaBISATh CBOEH MO3HABATEIbHON AESITEIbHOCTHIO;

4) dbopmupoBaHHE XUMHKO-IKOJOTHYECKONH KYIbTYpHI, SBISIONIEHCS COCTAaBHOM YacThIO IKOJIOTUYECKOW W OOIIed KylIbTYphl, H© HAay4HOTO
MHUPOBO33PEHNUS;

5) yMeHue OlLIeHUBATh CUTYAIMIO U OTEPaTHBHO MPUHUMATh PEIICHUS;

6) pa3BUTHE TOTOBHOCTH K PEIICHHIO TBOPUECKUX 3aa4.

Memanpeomemnvie peyromamuol.

l)ucnonbp3oBaHue yMEHUH W HABBIKOB PA3IMYHBIX BUJOB I103HABATEIbHON JEATEIBHOCTH, NPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUSA
(cucTeMHO-UH(DOPMALIMOHHBINA aHAIN3, MOAECTUPOBAHNUE) /ISl U3YUEHUS PA3JINYHBIX CTOPOH OKpY’KaloleH 1eiCTBUTEIbHOCTH;

2)UCTIONb30BAHUE OCHOBHBIX MHTEJUIEKTYyaJIbHBIX omepauuii: (opMylnupoBaHHE THUIOTE3, aHalW3 U CHHTE3, CpaBHEHHUE, 00oO0IIeHue,
CUCTEMaTU3alMs, BbISIBJICHUE IIPUYUHHO-CIICICTBEHHBIX CBA3€EH, IIOUCK aHAJIOIOB;

3)yMeHHe reHepupoBaTh UIEH U OMPEIENATh CPEJICTBA, HEOOXOAUMBIE /ISl UX peallu3alliu;

4)ymMeHue onpeensaTh eI U 331a4H JesITeIbHOCTH, BEBIOUPATh CPEICTBA peau3alliy eI U IPUMEHSTh UX Ha IPAKTUKE;

5)ucnonap30BaHuE Pa3INYHBIX HCTOUHUKOB JUIS MTOJyUYEHUsI XMMUUYECKON HHPOpMAaIIIH.

IIpeomemmuuie pezynbmamol:
1.B mo3naBarenbHOI chepe:



e J1aBaTh OINpPEICIICHUS M3YyYCHHBIX MOHATUH: BEIIECTBO (XMMUYECKHN AJIEMEHT, aTOM, MOH, MOJICKYJIa, KPUCTAJUTMYECKAs PEIIeTKa, BEIIECTBO,
IMPOCTBIC U CIOXHBIC BCUICCTBA, XUMHUYCCKAA (I)OpMyJ'Ia, OTHOCHUTCIIbHAA MOJICKYJIIpHas MaccCa, BaJICHTHOCTb, OKCHUbI, KUCJIOTbI, OCHOBAHUA,
coi, aM(pOTEPHOCTh, HHIUKATOP, IEPUOIUNICCKUN 3aKOH, IEPUOIUYECKasi CHCTEMA, U30TOIbI, XUMHUECKAs CBSI3b, AJIEKTPOOTPUIIATEIIHLHOCTD,
CTCIICHb OKMCJICHUA, BHCKTpOJII/IT); XUMHYCCKadA pCaKkiusd (XI/IMI/I‘ICCKOG YpaBHCHUEC, T'CHCTHUYCCKAd CBA3b, OKHCJICHHUEC, BOCCTAHOBJICHUC,
AJIEKTPOIMTUYECKAS JUCCOIUAIUS, CKOPOCTh XMMUYECKOH PEaKIIHH);

® ONNCHIBATh JCMOHCTPAIIMOHHBIC U CAMOCTOSATEIBHO MPOBEACHHBIC SKCIIEPUMEHTHI, UCIOJIB3Ys JJISl STOTO €CTECTBEHHBIH (PYCCKUH, POIHOM)

SA3BIK U A3BIK XUMHWU,

OIMMCBIBATH U pa3jindyaTb U3YYCHHBIC KJIACChl HCOPraHUICCKUX COGZII/IHCHI/If/'I, IMPOCTBIC U CIIOKHBIC BEIICCTBA, XUMHYCCKUC PCAKIINH,

KJIACCU(UITUPOBATH N3YUCHHBIC OOBEKTHI U SIBJIICHUS;

Ha6JHOI[aTI) ACMOHCTPUPYEMBIC U CAMOCTOATCIIBHO ITPOBOAMMBIC OIIBITHI, XUMUYCCKHUE PCAKIIMU, ITPOTCKAIOIIUE B IIPUPOJC U B 6I>ITy;

JIeNIaTh BBIBOJBI M YMO3AKJIHOYCHUS M3 HAOJIOJACHUMN, M3YUYECHHBIX XHMMUYCCKHX 3aKOHOMEPHOCTEH, MPOTHO3MPOBATh CBONCTBA HEM3YYCHHBIX

BEIIIECTB 110 aHAJIOTHH CO CBOMCTBAMH M3YYCHHBIX;

CTPYKTYpUPOBATh U3YYEHHBIN MaTepual U XMMUUYECKYIO0 HHPOPMALUIO, OIYYEHHYIO U3 IPYTHX UCTOUYHUKOB;
® MOJICIUPOBATh CTPOCHUE AaTOMOB JJIEMEHTOB IIEPBOTO — TPETHErO TEPUOJAOB (B paMKax H3YYCHHBIX MOJIOKeHUU Teopum JD.Pesepdopra),

CTPOCHUE MPOCTEHIITUX MOJICKYJI.

2.B 11eHHOCTHO-OpUEHTAITMOHHOM cepe:
¢ AaHAJIM3HUPOBATH W OLCHUBATH IMOCICACTBUA IJIA OKp}DKaIOHICﬁ Cpeanl OBITOBOM U HpOH3BOI[CTBeHHOI>i JACATCIIBHOCTH YC€JIOBCKA, CBSI3aHHOU C

nepepaboTKOM BEIIECTB.

3.B tpynoBoii chepe:
¢ JIPOBOAWTH XUMHUYECKUU OKCIICPUMCHT.

4.B cdepe 6e30mMacHOCTH KUZHEACATEIILHOCTH
® OKa3bIBaTh MEPBYIO MIOMOIIb PH OTPABJICHUAX, OYKOTAX U IPYTUX TPaBMaXx, CBA3aHHBIX C BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAaHHEM.



COJAEPKAHUE YYEBHOI'O IIPEIMETA

Paccunrana Ha 68 yacoB (2 yaca B HEZIeNI0)
KontponbHbIX padoT — 3

[TpakTuyeckux padbot — 7

dopma UTOrOBOI aTTeCTallMi — KOHTPOJIbHAs padoTa.

Pa3nen |. TeopeTnyeckue OCHOBbI OPraHHUYeCKOH XUMHH.

Tema 1. BBeneHue B OpraHn4ecKy0 XuMuio (24).
[Ipeamer u 3HaYeHUE OPraHUYECKON XUMUH, IPU3HAKA OPTaHUYECKUX COCTUHEHUM.
Jemoncrpanusi: OOpa3iibl OpraHU4YeCKUX BELIECTB.

Tema 2. Teopusi crpoenusi OpraHudecKux coequHeHui (24)

Teopus xummnueckoro crpoenus A.M.byTiiepoBa: 0OCHOBHbIE TOHSTHSI, TIOJIOKEHUS, CIeICTBUSA. Pa3BuTHE TEOPUU XUMHUYECKOIO CTpOEHUs B XX B. Ha
OCHOBE DJIEKTPOHHOM TEOPUU CTPOEHHUS aTOMa.

Jdemoncrpauus: [Ilapocrep:xkHEBbIE MOJAEIN MOJIEKYI.

Tema 3. Oco0eHHOCTH CTPOEHHS M CBOMCTB Oprannyeckux coequHenmii. Ux kiaaccupuranus. (34)
DIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHUE OPraHUYeCKUX BemiecTB. [ mbpuanzanus. Knaccuduxamus 1 MeTOIbI MO3HAHUSI OPTAHUYECKUX BEIIECTB.

Tema 4. TeopeTnyecKkne OCHOBBI, MEXaHH3MBbI M 3aKOHOMEPHOCTH NMPOTEKAHUS PeaKUUii OPraHNYeCKUX coeTuHeHu . (44).
XuMuueckue pPeaknuu MEXAY OPraHn4C€CKUMH COCANHCHUSAMMU. Knaccmbm(aunﬂ XUMHNYCCKUX peaKuHﬁ.

Jemoncrpauus: [Inasnenue, o0yriimBaHue U TOpeHUE OPraHUYECKHX BEILECTB.

PaCTBOpHMOCTB OpTraHUYCCKUX BECIICCTB B BOJC.

Paznen |1. Knaccsl oprannyeckux coeMHeHH.

Tema 5. Yraesogopoasbi (164)

AnudaTtryeckue yrieBoI0po/bl: alIKaHbl, AIKEHbI, aJIKUHBI, aTKaAHUEeHBbI.

Ankanbl. ['omonornueckuit pan. Homenknarypa. CTpoeHue MOJNEKyN ajJKaHOB Ha MpUMepax MeTaHa, 3TaHa. dusmyeckue cBoicTBa. XUMHYECKUE
CBOICTBA: rOpEHHE, FAJIOT€HUPOBAHKE, TEPMUUYECKOE Pa3I0KEHNE, NU30MEPHU3ALUSI.

[TonyyeHnue u npUMEHEHUE ANKAHOB U UX MPOU3BOIHBIX.



[MuknoankaHsI.

AnkeHbl ¥ ankuHbl. ['oMonoruyeckue psabl ¥ 3aKOHOMEPHOCTH U3MEHEHUS (U3NYECKUX CBOMCTB. M30Mepus: yriepoJHON LenH, OJ0KEHHs KpaTHOM
CBsI3M, LIUC-, TpaHCc-u3oMepus. Homenknarypa.

Peakuus okucnenus, npucoeaunenus. [Ipasuno B.B.MapkoBHUKOBa. peakuus 3amMelieHus: ankuHoB. Peaknuu nonumepusanuu. [lomustunen u
IIOJINXJIOPBUHUIL

VlcTouHMKH U c1IOCOOBI MOJTyueHHs B Ja00paTOPUU U MPOMBIIUIEHHOCTH 3TUJIEHA U alleTUJIeHa, OCHOBHBIE 00JIaCTH UX IPUMEHEHHUS.

Ankanuensl. CocTaB, CTpoeHHE. XUMUYECKHE CBOMCTBA. Peakius nomumepuszanuu. Harypanbheiii u cuntetnueckuit kayayku. Pa6otsr C.B.JIebenena.
Bynkanuzanus kaydyka. Pesuna. [lpumeHenne kaydyka U pe3uHbl.

Apomarnuyeckue yrieBogopo/ibl: OEH301.

benzon u ero romosoru: uomepusi, HoMeHknarypa. CBeieHUsI U3 UCTOPUU OTKPBITUS OeH3ona. dusnueckue cBOMCTBa OEH30J1a, €r0 TOKCUYHOCTD,
3anepT Ha NpUMEHEHUE. XUMHUYECKHE CBOICTBA: HUTPOBAHME, AJKWIMPOBAHUE, TAJIOI€HUPOBAHME, NPUCOEIMHEHUs, OokuciaeHus. OcoOeHHOCTH
XMMHUYECKUX CBOMCTB Ha MpUMeEpe TOJIyoIa.

Jemonctpauuu: 1. [llapocTepkHEeBbIe MOAETH MOJEKYJ YIIIEBOIOPOJOB. 2. Ilpumepsl y/B B pa3HBIX arperaTHBIX COCTOSHHSX (TporaHoOyTaHOBas
CMECh JJIS 3aKUTaNIOK, OeH3MH, napaduH). 3. 'operue stunena. 4. Komekuu kaydykoB, 00pa31oB pe3HHBI.

JlabopaTopHblii onbIT: 3roToBIIEHNE MOJIENIENH MOJIEKYIT YTIIEBOIOPOIOB.

IIpakTnyeckas padora Nel. [TonydyeHue STUIEHa U U3y4EHUE €TO CBOWCTB.

Pazgean I11. IlpousBoansbie yriaesogopoaos (194)

Tema 6. Ciuptbl. @eHoJIbI. (54)

Crniuptel. @yHKIIMOHAIBHAS TPYIINA, KJIaccu(UKAIUA: OAHOATOMHBIE, MHOTOATOMHBIE; IIPE/ieNIbHbIE, HETIpeIeNIbHbIE, apOMaTHUYECKHUE.
I'omonornueckuit psix Mmetanona. 3omepusi, HomeHkiaarypa. TpruBuanpHble Ha3BaHUsI HANOOJIEE PaCIPOCTPAHEHHBIX CITUPTOB.

dusnueckue CBONCTBA OJHOATOMHBIX CIIUPTOB. XMMHUYECKHE CBOICTBA CIUPTOB, OOYCIIOBIEHHBIE: a) 3aMEILIEHMEM aTOMa BOJI0OPO/ia B THUPOKCHIIE; 0)
CBOMCTBAMHU I'MIPOKCUIIBHOM TPYIIIE; B) 3aMEIIEHUEM aTOMOB BOJIOPOJA B PAJAMKAJIE; I') OKUCICHUEM.

Pacnipoctpanenue cnuproB B nipupojie. [Ipumenenne cinptos. @PU3N0IOTHYECKOE JEHCTBUE HA OPraHU3M YEJIOBEKA.

@DeHoJIbl: 0IHOATOMHBIE, IByXaTOMHbIE, TpExaToMHbIe. COCTaB, CTPOEHHE MOJIEKYJIbI, (PU3NKO-XUMUYECcKHe cBoWcTBa (peHosa. TOKCMYHOCTh (peHoa U
€ro COeIMHEHU.

ITpocteie a¢upsl. CocTaB, CTpOEHUE.

Hemoncrpauuu: ['openue stanona. BzanmoeiicTBre 3Tanosa ¢ Harpuem. KauecTBeHHast peakius Ha STaHO.

JlabopaTopubiii onbiT: Karanuruueckoe OKHUcIEHHE cnupToB. KadecTBeHHas peakuus Ha DNIMLEPUH (B3aMMOZEMCTBHE TIUIMLEPUHA CO
cBexeocaxnEHHBIM ruapokcuaom meau(ll)).

Tema 7. Aubaeruabl , KeTOHbI, KAPOOHOBbIE KMCJI0THI U CJI0KHbIE 3(PUPbI.(84)



Anpnerunsl. KapOoHunbHas Tpynmna B COCTaBe allbJCTHAOB. [ OMOIOTHYECKUN PSII MPEACTbHBIX AJIbJCTHA0B, HOMEHKIIATYpa, (PU3NUYECKUE CBOWCTBA.
XUMHUYECKHE CBOICTBA: OKUCIEHHE, BOCCTAHOBJICHUE; KAUECTBEHHAsl PEAKLUs - PEaKIMsl «cepeOpsiHOTo 3epKajay;

JdemMoHcTpauus

KapOonoBele kucinotsl. KapOokcunbHas rpynmna. Knaccudukanus kapOOHOBBIX KUCIIOT: MpeAebHbIC, HENpPEIeNbHbIe, apOMATHUECKUE; OIHO- U
MHOT'OOCHOBHBIE. [ 'OMOIOrn4YecKuil psiJl IPeaesIbHBIX OIHOOCHOBHBIX KucinoT. Homenknarypa. [IpupoaHble HCTOYHUKHN U CLIOCOOBI IOJTyUEHUS.
dusnko-xuMuueckue cBoctBa. OcoOble CBOMCTBA, IPUMEHEHHUE U TIOJYYCHHE MYPaBbUHOM, YKCYCHOM KHCIIOT.

Crnoxuble 3¢upbL: cocTaB U CBOMCTBA. Peakius srepudukamun. ['uaponms ciioxxHbIX 3Gupos.

Amunel. CocTaB, H30MepHsl 1 HOMEHKJIaTypa aMHHOB. (CTpoeHHE aMMHOIPYyNIbl. AMHUHBI KaK OPTaHUYECKUE OCHOBaHUA. AHWINH — NPEACTaBUTEIb
apomaTrueckux aMuHOB. CTpoeHus Mosekynbl. usuko-xumudeckue csoiictBa. Crocoosl noayyeHus. [lpumeHeHe aMuHOB.

JlemoncTpanuu: Peakuus anbIerugHON TIpyINIbl OPraHMYECKUX BELIECTB CO CBEXEOCAKAEHHBIM ruapokcuoM Mmeau(ll)). OOmme cpoiicTBa
KHMCIIOT(B3aUMOJIEICTBUE ¢ MHAMKATOPOM, aKTUBHBIM METAJJIOM, PaCTBOPOM ILEI0YH, PACTBOPOM COJIU C1a00M KUCIIOTHI).

IIpakTuyeckas padora Ne2 [lonyueHue yKCyCHOM KUCIOTHI U U3y4YE€HHUE €€ CBOWCTB.

Tema 8. Azoroconep:kamue coennnenns (64)

A3oTocoepIKalme opraHudeckue COeTMHEHUsI. AMUHBI. AHUIIMH.

ApomaThiecKkue reTepouKINYECKHe COSUHEHUS.

IIpakTuyeckasi padora Ne3. Pemenre sKCiepUMEHTANIBHBIX 337124 110 TeMe «XHUMHYECKHEe CBONCTBA OPraHUYECKHUX BEIIECTBY

Paznen V. BemecTBa xuBbIx KjieTok (109)

Tema 9. ZKupsl. (14.)

XKupsl — Tpurnunepusl: pusnueckue cBoiicTBa. HachllleHHbIE 1 HEHACHIILIEHHBIE BHICIINE XUPHbIE KapOOHOBBIE KHUCIOTHL. CocTaB, HOMEHKJIATYpa.
XHWMHYECKHE CBOWCTBA: OMBIJICHUE €KUMH LIEI0YaMU. JHEPreTUUECKasi LIEHHOCTb KUPOB.

Temal0. YraeBoasbl. (34.)

VYraesozasl. O6pa3oBaHue yriIeBOA0B B npoliecce GhoTocuHTe3a. Pojb yrieBooB B MUTaHUH YelIOBEKa.

I'moko3a: ¢usnyeckue coiictBa. CTpoeHHE MOJEKYINbI: albAerujHas U HUKiIndeckas (GopMbl. XuUMHUecKHue cBoicTBa. [IpupoaHble UCTOUHHUKU U
CIOCOOBI MOTYYEHUSI.

Caxapo3a: cocraB, (pu3nuecKue CBOMCTBa, MPOMBINUIEHHOE Nody4yeHue. ['uaponus.

Kpaxman u nenirono3a — npupoHble MOJUMEPbI, CpaBHUTENbHAs XapaKTePUCTHKA UX COCTaBa,

CTPYKTYpBI, CBOICTB, HAXOKJIEHUS B IPUPOJE, IPUMEHEHHUS.

Tema 11. AMunokucaorsl. Ilentuabl. Beakn. HykiaennoBbie kucaoThl. (64.)



Awmunokucnotel. CocraB, crpoeHue, cpoiictBa. benku. Knaccupukanus. CTpykTypsl: TepBHYHAs, BTOPUYHAS, TPETUYHAs, 4YETBEPTHYHAS.
XapakTepucTuKa CBsi3eH, MOIIEPKUBAIOLINX 3TU CTPYKTypbl. OOpaTumast u HeoOpatumas aeHatypanus. Cunres OenkoB. HykiienHOBbIe KUCIOTHI -
IIPUPOHBIE TOJTUMEPHI.

JemoncTpanuu: 1. B3aumoneiicTBue pacTBopa IIFOKO3BI CO CBEKENPUTOTOBICHHBIM TuaApokcuaoM meau (11) 2. PacTtBopenue Oenka B Bome. 3.
Ocaxnenue Oenka, IeHaTypalus, [IBETHBIE pEeaKIuy OCIKOB.

IIpakTuyeckasi pa6ora Ne4, [IpurorosieHue pacTBOPOB OCIIKOB M BHIMIOJHEHNE OMIBITOB C HUMHU.

IIpakTuyeckas pa6ora NeS. Pemienue skcriepuMeHTaNbHBIX 3aa4 110 Teme "BeriecTBa »KMBBIX KJIETOK"

Pazoen V. Opeanuueckan xumus 6 rxncusnu uenoseka (10 u)

Tema 12. [Ipupoanbie HCTOYHUKH H CIIOCOOBI ePepadoTKu yriieBoaopoaoB. [IpoMbinieHHbI opraHuyeckuii cuure3 (34).

[Ipupoanbie uCTOYHHMKHU yriieBogoponoB. IlepepaboTka ra3a u HedTtH, KOkcoBaHue yris. [IpoOrema mMOBBINIEHHS KauecTBa OEH3MHA.
Koxkcoxumuueckoe mponu3BoICTBO.

Tema 13. IlosiuMepbl U CHHTETHYECKHE BLICOKOMOJIEKY/IsIpHbIE coequHeHus. (54)

[Tpon3BOACTBO TMOJMMEPHBIX MaTEpPHAJIOB: TOJMATHIICHA, CHHTETUYECKUX BOJIOKOH, Kaydyyka. OO000mIeHHe CBENeHHMH O HAayYHBIX MPHHIUIAX
OpraHu3aliy MPOU3BOJICTBA.

JdemoncTpanuu: xowiekuus «BosokHay; komnekuus «llnactmaccer»; komneknuus «Kayaykun»

JlaGopaTopHble onbITHI: paboTa ¢ KOJUIEKLIKEH MIacTMacc, Kaydyka, BOJIOKOH.

IIpakTnueckas padora Ne6 Pacno3naBaHue rjiacrmace

IIpakTnyeckas padora Ne7 Pacnio3HaBaHM€E BOJIOKOH.

Tema 14 Oprannyeckasi XMMHUs 4 OKpY:Kalomas cpenaa. (24)

XHUMHYECKAs IKOJIOTHS. 3alUTa OKPYKAIOLIEN Cpebl OT BO3IEHCTBUS BPEIHBIX OPraHUYECKHUX BEILECTB.

Tema 15. O0o0menue no kypey «Oprannyeckass Xumus» (24)



TEMATHYECKOE INTAHUPOBAHHUE 10 kaace

ypoka

ypoKa

TEME

Tema ypoka

JdemoHcTpauuu

JlabopaTopHble
ONBITHI

XapakTepucTHKA BH/I0B
AesITeIbHOCTH YYCHHKA

Pasznea 1. Teoper

HYeCKHe OCHOBBI Opranunyeckoi xumum (11 4)

Tema 1. Beeoenue 6 opeanuueckyio xumuio (2 u)

[Ipenmer u 3HaYEHUE OPraHUYECKON

Paznuuare npeameTsl H3ydeHus

1 1 . .
XHAMHUU. OPraHUYeCKON U HEOPTraHUYECKOM
2 2 OTJII/I‘II/ITCJILHLIG MPU3HAKU XUMHUHU. CpaBHI/IBaTL OpPraHn4€CKuUcC U
OPraHUYECKUX COGIII/IHeHI/If/'I HCOPraHN4YCCKUC COCANHCHUA
Tema 2. Teopusa cmpoenus opzanuueckux coeournenuit (2 u)
Ha3piBaTh N3y4eHHBIE OJOKEHUS
3 1 Teopust xumuueckoro crpoenust A.M. TEOPHH XUMHUUYECKOTo cTpoeHust A.M.
byrneposa Byrneposa. OnepupoBaTh
MOHSTUSMU «aTOM», «MOJIEKYIa,
«BaJICHTHOCTBY, «XUMHUYECKOE
N3omepus. Kusnb, HayuHas u CTPOCHHEY, «CTPYKTYpHAsI
4 2 oO1ecTBeHHAs ACATEIbHOCTh A.M. bopMynay, «<M30MEpPUs», KH3OMEPHI».
byrneposa MogenupoBaTh MPOCTPAHCTBEHHOE
CTPOCHHE METaHa, dTaHa, MPOIaHa
Tema 3. Ocobennocmu cmpoenus u ceolicme opzanuieckux coeounenuil. Ux knaccuguxayus (3 4)
DNEeKTpOHHAs MPUPOJA XUMUUECKUX
) 1 . OnuceIBaTh MPOCTPAHCTBEHHYIO
CBSI3€H B OPraHWYECKUX BEMIECTBAX
= CTPYKT HU3y4aeMbIX BEIIECTB.
I'uOpuan3anmst aTOMHBIX OpOUTaNe pH PYKTYPY U3y B
6 2 N CucTeMaTH3UpOBaTh 3HAHUS O
00pa30BaHNM KOBAJIEHTHBIX CBSI3EH. . .
KOBAJICHTHOM XMMUYECKOM CBSI3U.
Krnaccudukanus u MeTo b1 TO3HAHUS
7 3 N Paznuuare Ul THOpU U3 ATI
OpPTraHUYECKUX COCTMHCHUM
Tema 4. Teopemuueckue 0cHO8bl, K1ACCUPUKAYUA U 3AKOHOMEPHOCHU NPOMEKAHUA PeaAKYUl op2anuyeckux coeounenuil (4 u)
Omnpenenenne OnpenenaTh Ka4eCTBEHHBIN COCTaB
8 1 TeopeTnyeckre OCHOBBI MPOTEKAHUS Ka4eCTBEHHOT'O COCTaBa M3Yy4aeMbIX BEIIECTB.
OpPTaHUYECKUX PEAKIIUM. OpTraHUYECKUX KaccudumnupoBaTs XumMuueckme
BEIIIECTB. peakiu. CucTeMaTu3upoBaTh U




Ocobennocty u Kiaccupukanus

[[TapocTepkHEBBIE
MOJIeJIN METaHa, 3TaHa,
nponana. [liaBienue,

000011aTh TOTYYCHHBIC 3HAHUSI.
CocTaBisTh 0000IIAIONINE CXEMBI

9 2 XUMHUYECKHUX PEAKIH ¢ yJacTHEM
OpPraHUYECKUX BEIICCTB. 00yrBaHe 1
TOPEHHE OPraHUIEeCKIX
BEIIECTB
10 3 O600611eHne 3Hanni o Temam 14,
11 4 KonTponbnas pabora No 1
Paznea I1. Kinaccbl opranuyeckux coeiuHeHnid. YrieBoaopoasbl (16 1)
Tema 5. Yeneeooopoowt (16 u)
12 1 [ToHsiTHE O MpEENbHBIX YTIEBOIOPOAAX. HccnenoBaTh cBOMCTBA H3Y4aeMbIX
AJKaHBL. BemecTB. Habmonath
Nsrotoenenue JEMOHCTPHUPYEMBbIE U
13 2 W3omepust 1 HOMEHKIIATypa aIKaHOB. MoJIele MOJEKYJI CaMOCTOSITEIIEHO IMPOBOIUMBIC
YTJI€BOJIOPO/IOB. onbIThl. HabmoaTh 1 onuchiBaTh
Onpenenenue XUMHUYECKHE PEAKITUH C IOMOIIIO
OTHOCHUTENbHOM si3pika XxuMuu. CoOIroAaTh MpaBuiia
IJIOTHOCTH METaHa 1o TeXHHUKHU Oe3omacHocTh. OKa3bIBaTh
BO3/IyXY, OTIpEIEIICHIE MEPBYIO MTOMOIIb PU OTPABICHUSIX,
KaueCTBEHHOTO COCTaBa 0KOTax W IPYTHX TPaBMax,
MeTaHa 1Mo IPOAYKTaM CBSI3aHHBIX C BEIIECTBAMHU U
TOpPEHMUs, pa3IoKEeHUE 71a00paTOPHBIM 000PYTIOBAaHUEM.
14 3 HOJ‘{Y‘ICHI/IC, (bU3UKO-XMMHUECKHE MeTaHa B HICKPOBOM HasrpiBath YFIIEBOZOPO/IbI 10
CBOWCTBA M MPUMEHEHHUE AJIKAHOB. paspsijie, B3pbIB CMECH MEXTYHAPOTHOH HOMEHKIIAType.
MeTaHa ¢ BO3JTyXOM, Paznuyath MOHATHS «U30MEPY» U
OTHOIIICHHE «roMoJiory. MoJienupoBaTh
MpeneabHBIX MPOCTPAHCTBEHHOE CTPOCHUE
YTIIEBOJOPOIOB K MeTaHa, dTaHa, MPOITaHa, STHJICHA,
pacTBopy arneTuiieHa. XapakTepu30BaTh
MepMaHraHaTa KaJivs, CIIOCOOBI TIOJTyYeHUS, CBOWCTBA U
[esI04el U KUCJIOT o0JacTu MPUMEHEHUS U3Y9aeMbIX
15 4 [{uKn0aIKaHBbI. BeniecTB. ONBITHBIM MYTEM
16 5) [TonsiTue 0 HENmpeIeabHBIX Wsrorosnenune JI0OKa3bIBaTh HEMPEICIBHBIN XapakTep




yrieBOA0pOAax. AJKEHBI.

MOJIETIEN MOJIEKYJT
YTJI€BOJIOPO/IOB.

[Tonyyenue, PU3NKO-XUMUYIECKHE

I'openue sTuneHa.
BsaumogeiictBue
3TUJIEHA ¢ OPOMHOM

17 6 o BOJIOM.
CBOMCTBA U MPUMEHEHHUE AJIKEHOB. .
B3aumopeiicteue
STHJIEHA C PAaCTBOPOM
TepMaHTaHaTa Kajaus
18 7 [TpakTrueckas padora Ne 1. ljonyquHe
STUJICHA Y U3YUYECHUE €T0 CBOMCTB.
19 8 Aunkanauenbsl. CTpoeHue, CBOMCTBA, N3yuenue cBoiCcTB
MIPUMEHEHHE MPUPOJHOTO KaydyKa
Hzrorosnenue
20 9 Anxunsl. CTpoeHue. MoJIele MOJEKYJI
YTJI€BOJOPOIOB.
[Tonyuyenue aneruneHa
KapOHUIHBIM CTIOCOOOM.
l'openue anerunena.
BzaumopeiictBue
[Tonyuenue, GU3NKO-XUMUYECKUE .
21 10 o arieTuiIieHa ¢ OpPOMHOMA
CBOMCTBA U MPUMEHEHNE aJTKUHOB. .
BOJIOM.
Bzaumonencreue
aleTUJIeHa C paCTBOPOM
MepMaHraHaTa KaJus
Hsrorosnenue
22 11 Apensl. benzoin. 'omonoru 6en3ona MOJIENIEN MOJIEKYT
YTJI€BOJIOPOJIOB.
bensou kak
[Tonydenue, GU3NKO-XUMUYECKUE DACTBOPUTEIH.
23 12 ’ OTtHoieHne OeH30a K

CBOMCTBA 1 IPUMEHEHNE apEHOB.

OpOMHO¥ BoOJIE.
OtHotenne OeH3oa K

yraeBoopoaoB. O6001mAaTe 3HAHUS U
JIeJIaTh BBIBOJIbI O 3aKOHOMEPHOCTSX
M3MEHEHUI CBOWCTB YI€BOIOPO/IOB
B TOMOJIOTUYECKUX pAIax.
[Iporuo3upoBars cBOWCTBa
M3y4aeMbIX BEUIECTB HA OCHOBAHUU
TEOPHUH XUMHUUYECKOTO CTPOCHUS
OpPraHMYeCKUX coeIMHeHUN A.M.
Bbyrneposa. OnuceiBath
TeHETUYECKUE CBSI3U MEXKIY
M3YYEHHBIMH KJIacCaMu
OpPTaHMYECKUX BEIIECTB.
OcyiecTBiATh pacuéTsl 10
HAXO0XJICHUIO0 MOJIEKYIISIPHON
(GbopMYyJTBI BEMIECTBA TI0 TPOIYKTaM
ero cropanus. Mcnonb3oBaTh
ITOPUTMBI IIPU PEIICHUU 3a/1a4.
OcyliecTBIATh BHYTpU- U
MEXITPEIMETHBIC CBSI3U




pacTBopy
MepMaHraHaTa KaJjus.

I'openue 6en3oua.
OkwucaeHue ToIyoa.

I'eneTnyeckas B3aMOCBS3b KJIACCOB

24 13
YTJIEBOIOPOOB.
25 14 O0600111eHre 3HAHM 110 TEME.
26 15 Pemenue pacu€THpIX 3a1a4.
27 16 Kontponbnas padora Ne 2.
Pazpea I11. IIpousBoanbie yriieBoaopoaos (19 4)
Tema 6. Cnupmoi, ghenonwt (5 u)
[TonsTne o cnuprax. IIpenensHbie MopenupoBaTh CTPOCHHUE U3y4aeMBbIX
28 1 OJIHOATOMHBIC CITUPTHI. BomopoaHas BemecTB. O000IIaTh TOHATHS
CBSI3b. «KOBAJICHTHAS HETIOJISIPHAS CBSI3bY,
CpaBHeHHUE CBOWCTB «KOBaJICHTHAS MOJISIPHAS CBA3BY,
MPEeACIIbHBIX «MOHHAsI CBSI3bY, «BOJIOPOJIHAS
OJIHOATOMHBIX CITHPTOB CBsI3b». Paznuyarh W3y4eHHbIE BUIbI
(pacTBOPUMOCTH B W30MEpUU OPTaHUYECKUX BEIIECTB.
N Peakuus oxkucnenus
[TonydyeHre U XUMHUYECKUE CBOWCTBA BOJIE, TOPEHHUE, Ha3sbiBaTh 0/THOATOMHBIE CITUPTHI IO
29 2 OJIHOATOMHBIX CITUPTOB B3aUMOJICHCTBHUE C JTHIIOBOTO CIipTa MEXIYyHApOHOW HOMEHKIIAType
PTOB. okcuaoM meau (I1). yHap . ype.
HaTpUEM). UccnenoBath cBOMCTBA
B3aumopeiicTBue OJTHOATOMHBIX ¥ MHOTOATOMHBIX
3TaHoJIA C cnupToB, ¢peHona. Habmronars
OpOMOBOJOPOJIOM. JEMOHCTPUPYEMBIE U
PactBopenue CaMOCTOATENIbHO TPOBOIUMBIE
TJIMIEPUHA B BOJIE. onbITel. HabmrogaTs 1 onuceIBaTh
. Bzaumopeiicteue XUMH4YeCcKHe peakuuu. [IpoBoauts
B3aumopeiictBue
30 3 MHOroaTOMHBIE CITHPTHI. TIIUIEpUHA CO KayeCTBEHHBIC PEaKIINU Ha
TJIMIIEPUHA C HATPUEM. N
CBEKEOCAXIEHHBIM MHOTOATOMHBIEC CIUPTHI U (DEHOIBI.
THJIPOKCUIOM MEIH Oxka3pIBaTh MEPBYIO MTOMOIIb MPU
(). OTpaBIICHUSIX, 0KOTaX U APYTUX
31 4 ®enonbl. Ctpoenne. Ousznueckue TpaBMax, CBA3aHHBIX C BEIIECTBAMHU U

CBOWCTBA.

1a00paTOpHBIM 000PYIOBAHUEM.




HOJ'Iy‘lCHI/IC 1 XMMHYECKHE CBOMCTBA

PactBopumMocTs (heHoNa
B BOJIC.
B3anmopencreue
pacIUIaBIEHHOTO
(deHoa ¢ HaTpHEM.
BritecHenue ¢enona u3

BsaumogeiictBue
(enona c GpoMHOI
BOJIOH.

O000111aTh 3HAHUS U IEIATh BHIBOJIBI
0 3aKOHOMEPHOCTSIX M3MCHCHHIM
CBOMCTB (DYHKIIMOHAIBHBIX
IIPOU3BOHBIX YIJIEBOJIOPOIOB B
TOMOJIOTHYECKUX psafax. OnuckBaTh
TCHETHYCCKUE CBSA3H MEXKTY
W3YYCHHBIMH KJIacCaMu

32 . OpPTraHUYECKHUX BEILECTB.
(denona. (denomsATa HATPUS B3aumonericteue
. . XapakTepu3oBaTh CIIOCOOBI
YrOJILHOW KUCIIOTOMH. (deHoa ¢ pacTBOpoM .
. - TIOJTyYCHUsI, CBOMCTBA U O0JIACTH
B3aumopeiicteue ETOYH
PUMCHCHUS N3Y9aeMbIX BEIICCTB.
(beHona ¢ pacTBOpomM <
OcyiecTBIATh pacuéThl 1O
xyaopuaa xenesa (II1) u
. . XUMHUYECKHM YPaBHECHUSM, €CIIN
OpOMHOM BOJIOM.
OJTHO U3 PEarupyIOIINX BEIIECTB
B3SITO B M30BITKE
Tema 7. Anvoecuovl, KemoHnwl, KAPOOHOBBIE KUCTOMBL U C10MHCHBLE IPupbl (8 u)
Knaccudukanus, HoMeHKIaTypa U N
33 (uxanus, M HccaemoBaTh cBOMCTBA alIbAETHIOB,
0COOCHHOCTH CTPOCHHUS aJIbJICTH/IOB.
B - KapOOHOBBIX KUCIOT. Habmrogars
UMOJICHCTBU
3aHMOJICHCTBHE JEMOHCTPHPYEMBIE H
(bopmansaerua c 0 CaMOCTOSITENILHO MPOBOIUMBIE
. aMMHUAYHBIM 6paCTBopOM KHCIIEHHE QNBJETHA | (oo [1as o 1aTh 1 OMHCHIBATD
34 OJlydeHNe, (bU3UKO-XUMHYECKHE okcuaa cepedpa u rﬁﬂpl())KCI/I,HOM Meau XMMHeCKHe peakiiii, [IpOBOHTS
CBOWCTBA Y IPUMEHECHHUE AJIbJICTH]IOB. rﬁnpc%}(an:[OM MeIn (. 6ea1<u1/m KAYCCTBCHHEIC PEAKTIHE HA
(I1). Iomysenme CCPEOPAHOTO SCPKATA. | 5 1y nermsibl, KapGOHOBBIE KHCIOTHL
YKCYCHOTO allblicriia Cobmo1aTh npaBuiia TEXHUKU
OKUC/ICHICM STaHO1a. 6e3omacHocTH. OKa3bIBaTh MEPBYIO
35 ITonsaTHe 0 KapOOHOBBIX KUCIOTAX. ITOMOIIB TIpY OTPABJICHUAX, OXKOTaxX 1
JIPYTHUX TPaBMax, CBSI3aHHBIX C
[Tonyuenue, pU3NKO-XUMUYECKUE BEIECTBAMH U J1aDOPATOPHEIM
36 CBOICTBA M MPHMMEHEHNE KapOOHOBBIX obopymosanueM. O600IIATL 3HAHKS

kucnoT. CroxxHbIe d(QUPBHL.

M JIeNaTh BEIBOJIHI O




[IpaxTnueckas padora Ne 2. [lonyuenue

3aKOHOMEPHOCTSIX U3MEHEHUI

37 YKCYCHOM KHCJIOTBI U U3YUCHHE €€ CBOMCTB (pyHKIIMOHAIBHBIX
CBOWMCTB. MPOU3BOTHBIX YTIIEBOAOPOIOB B
TOMOJIOTHYECKUX psiiaXx. OnuchIBaTh
38 O60061enre 3HaHui o Temam 6, 7. TEHETUYECKUE CBSI3U MEXKIY
T U3Y4EHHBIMH KJIACCAMU
- EHeTHYEeCKast CB$I3B“I/I?1;)y‘-IeHHBIX OPTAHWYECKUX BEIIECTB,
KI1acCoB coesuHennid. Pelenne XapaKTepH30BaTh CIOCOGHI
PACHCTHBIX 3a1aH. TIOJTydeHH s, CBOICTBA M 0071aCTH
NPUMEHECHHUS N3y4acMbIX BEIIECTB.
OcyiecTBiATh pacuéTsl 10
40 KonTponbnas padora Ne 3. XUMHICCKUM yPABHCHIAM, .
CBSI3aHHBIE C MacCOBOM (00BEMHOM)
JI0JICH BBIXOJIa MPOIYKTA PEAKIIUU OT
TEOPETUICCKH BO3MOXKHOTO
Tema 8. A3omcoodepircawue coedunenus (6 u)
[Tonyuenue
yi O0600111aTh 3HAHUS U I€1aTh BLIBOIBI
METUJIAMHHA, €T0 .
0 3aKOHOMEPHOCTSIX U3MEHEHUIA
TOpeHHeE, .
CBOMCTB (pYHKIIMOHATBHBIX
a1 [TonsTHe 06 a30TCOAEPIKALTUX MOATBEPKICHUE
o TIPOM3BOJIHBIX YTJICB B B
OpPTaHUYECKUX COCAMHCHUSX. AMUHEI. IIEJIOYHBIX CBOMCTB POM3BOL YHICBOZOpOJIO
TOMOJIOTHUECKUX PsIJIax.
pacTtBopa u 0 o .
0IIb30BaThCs MH(pOpMaLen u3
CHIOCOOHOCTH K pMall
. WX HCTOYHUKOB JUISI TOJATOTOBKH
00pa30BaHMIO COJIEH. ApYT A 2
KPaTKUX COOOIIEHUI.
[Tonyuenune kpacurens
N ['OTOBUTH MpE3eHTAINH 110 TEME
AHUIUH — MIPEICTaBUTENb AHWJIMHOBOTO Y€PHOTO
42 HaOmroaTe ¥ onmuchIBaThH
apOMaTHYECKUX aMHHOB. Y OKpAaIlTUBaHUE UM
o xuMuueckue peaknuu. Co0mronaTh
XJIONKOBOM TKaHU
MpaBHJia TEXHUKHU 0€30MacHOCTH.
ApOoMaTHYECKHE TEeTePOITUKITNICCKIEC
43 Oxka3pIBaTh MEPBYIO MTOMOIITH TIPU
COCJTMHEHUSI.
OTPaBJICHUSIX, 0’KOTAX U APYTUX
TabakokypeHre 1 HApKOMaHHS —
44 TpaBMax, CBSI3aHHbBIX C BEIIECTBAMU U
yrpo3a JKU3HH YeJIOBEKa.
— 1a060paTOPHBIM 000PYIOBaHHEM.
45 O0001enne 3HaHUH 110 TEMaM 7, 8.




[TpakTuyeckas padora Ne 3. Pemenue
AKCIIEPUMEHTAIBHBIX 33]1a4 [0 TEME

46 «XMMHUYECKHE CBOMCTBA OPTaHUYECKUX
BELIECTB U KaUeCTBEHHBIEC PEaKI[MU HA
HUXY.
Pa3nen IV. BemecTBa skuBbIX KjaeTok (10 1)
Tema 9. Kupwi (1 u)
HccnenoBaTth cBOMCTBA N3Y4aeMbIX
Beulects. Habmonare
E€MOHCTPHUPYEMBIE U
PacTtBOpUMOCTB 3KHPOB A PHPY
PactBopuMOCTb XHpPOB CaMOCTOSITENILHO MPOBOJIUMBIE
XKupbl — TpUTIUIIEPHUIBI: COCTAB, B BOJIE U
47 . B PaCTBOPHUTEISAX onbIThl. HabmoaTh 1 onuchiBaTh
CTpOCHHE, CBOICTBA. . OpraHHYECKUX
Pa3IM4HON PUPOIBL. XUMHUYECKHE PEAKIIH.
PacTBOPUTEIISX .
XapakTepus3oBaTh CBOICTBA,
OMOJIOTMYECKYIO POJIb U 00JIaCTH
IPUMEHEHHUS N3y4aeMbIX BEILECTB.
Tema 10. Yznesoowt (3 u)
B3anmopeincrteue Hcnonws3oBats BHYTpU- U
Peaxuust cepeOpstHOrO | IIIOKO3BI CO MeXIpeaMeTHble cBs3u. Habmronath
3epKajia C pacCTBOPOM CBEXKEOCAXKIEHHBIM ¥ ONUCHIBATh XUMUYECKHE PEAKIINH.
Knaccugukanus yrneBojos. I'roko3a: .
48 . IIOKO3bl. OKHUCIIEHNE | TUAPOKCUAOM MENH XapakTepHu30BaTh CBOMCTBA,
CTpOEHHE, CBOICTBA, IPUMEHEHHUE.
rtoKko3bl rupokcuaoM | (1) mpu 0Obr4HbBIX OMOJOTUYECKYIO POJIb U 00J1aCTH
meau (II). YCIIOBUSAX U NIPU NPUMEHEHUS N3y4aeMbIX BEILECTB.
HarpeBaHUMU. Co0mroaTh IpaBuiIa TEXHUKH
Bsaumonericteue 6e3onmacHocT. OKa3bIBaTh NEPBYIO
caxapo3sbl ¢ MIOMOIIb IIPU OTPABJICHUSX, OKOTaX U
49 Caxapo3sa. I'mnponus caxapossl. THJIPOKCUIOM METU JPYTUX TPaBMax, CBA3aHHBIX C
(IT) mpu 0OBIYHBIX BEIIECTBAMHU U J1a0OpaTOPHBIM
YCIIOBHSIX obopynoBanuem. O600IIaTh 3HAHUS
['unponu3 nemoao3sl. . U JieNIaTh BBIBOJBI O KJlaccax
[Tonmucaxapuasl. Kpaxman u niemonosa Bsaumonericteue .
50 Hutposanue OpPraHMYECKUX COECIUHEHUH.
— MPUPOAHBIE MOJTUMEPHI. Kpaxmasia ¢ HOJO0M.
L[EJUTIOJIO3BI. ['oToBUTH Mpe3eHTaluy 110 TEME

Tema 11. Amunoxucnomot. Illenmuowt. beaku. Hyxkneunoeswte kuciomot (6 u)




51

AMUHOKHUCIIOTEL.

benxu: knaccudukanms,

PacTBOpenue u
OCaKJIcHUEC OCIIKOB.

52 MIPOCTPAHCTBEHHOE CTPOCHHE U Jlenatypanusi 0€IKOB.
CBOMCTBA. [{BeTHBIE peakuuu
OeJIKOB
53 HyxkenHOBBIC KUCITOTH —
OMOITOJTMMEDBI.
O06006menne 3Hanui mo Temam 9—11.
54 EnuncTBO OMOXMMHUYECKUX (PYHKIIMIA
W3YYCHHBIX BEIIECTR.
[TpakTrueckas padota Ne 4.
55 [TpuroroBneHre pacTBOPOB OEIKOB U
BBITIOJTHEHHE OMBITOB C HUMHU.
[IpakTrueckas pabota Ne 5. Perenue
56 IKCIIEPUMEHTAIBLHBIX 33724 110 TeMe
«BerecTBa )XKMBBIX KIETOK.
Pazoen V. Opzanuueckan xumusn ¢ ycuznu uenoeexka (10 u)
Tema 12. Ilpupoousie ucmouynuku u cnocodwvl nepepadomu y2nes000pooos. Ilpomviunennstii opeanudeckuii cunmes (3 u)
57 [TpupoanbIit 1 MOMYTHBIN HeQTAHOM Kosteximis «Yroiy OmnuceiBaTh c10cOOBI NOTYYEHUS U
rasbl. MPUMEHEHNE U3YUYEHHBIX BEIIECTB.
Komrexmus «HedTs u CocTaBnsTh CpaBHUTENbHBIE U
58 HedTs. oOoOmaromnue cxemsul. [Tonb30BaThbCA
He(TEMPOIYKTHI». o
uH(popMalen U3 Apyrux
WCTOYHUKOB JJIsl TOJITOTOBKU
59 Koxkcoxummuaeckoe mpou3BOCTBO. KpaTKUX COOOIICHHIA.
['OTOBUTH MpE3EeHTAINH 110 TEME
Tema 13. Ilonumepvl — cunmemuueckue blCOKOMONEKYAAPHbIE cOeOunenus (5 u)
60 [ToHSATHE O CHHTETHYIECKUX Hcronb30BaTh BHYTPUIIPEIMETHBIC

BBICOKOMOJICKYJIAPHBIX COCAUMHCHUAX.

CBs3U. Paznnuath O6H_[I/IC IIOHATHA




XUMHHU BBICOKOMOJICKYJISAPHBIX

61 CuHTeTHYECKUE KayqyKH. COEIMHEHUI: «<MOHOMEDPY,
«IIOJIUMEP», «CTPYKTYPHOE 3BEHOY,
OTtHo1IeHUE «CTETEeHb OJTUMEPU3AIII,
CHHTETHYECKUX «CpeIHss MOJICKYJIIpHAs Maccay,
BOJIOKOH K PacTBOpaM | «IOJMMEPH3aLHs»,
KUCJIOT U MIETOYEH. «TTOJIMKOHICHCALIUS.
62 CuHTeTHYECKHE BOJIOKHA. HI .
PacruiaBienue XapakTepu30BaTh CBOMCTBA
KarpoHa u U3YYEHHBIX BEICOKOMOJICKYIISPHBIX
BBITATMBAHNE M3 HETO | COCIMHEHHUH U MOJMMEPHBIX
HUTEN MAaTEPHUAIIOB HA UX OCHOBE.
63 [IpakTuueckas padora Ne 6. OnwuceiBaTh cIOCOOBI OTYYEHUS U
Pacnio3naBanue miactmacc. NpUMEHEHNE U3yYCHHBIX
BBICOKOMOJICKYJISIPHBIX COCIIMHECHUI
¥ TIOJIMMEPHBIX MaTepPHaJIOB Ha UX
[TpakTrueckas padora Ne 7. P P
64 OCHOBE.
Pacno3naBaHne BOJIOKOH.
Cobmro1aTh MpaBuiia TEXHUKU
0€3011acHOCTH
Tema 14. Opzanuueckan xumusn u okpyycarouwias cpeoa (2 u)
DKosornyeckue npooaeMbl U 3aIuTa .
N [Tonp30oBarbes uHpOpMaLuei us
65 OKpY’KaromIel Cpebl OT 3arpsi3HIIONIETO
. JPYTUX UCTOYHUKOB JJIS TIOATOTOBKH
BO3CHCTBUS] OPraHMUECKUX BEIIECTB. 9
KpaTkux cooOmenuil. CocTaBisTh
DKOJOrH4ecKHe MpoOIeMbl U 3aluTa
. 00001IaI0INE CXEMBI.
66 OKPY>KaIOILEN CPeIbl OT 3arpA3HSIOIIETO
. I'oTOBUTH Mpe3eHTaLNH 110 TEME
BO3CHCTBUSI OPraHMYECKUX BEIICCTB.
Tema 15. Odoowenue no Kypcy «Opzanuueckan xumua» (2 u)
67 O060011IeHe TCOPSTHUSCKUX 3HAHUI
68 O06001IeHre TPAaKTHIECKUX 3HAHUHT




YYEBHO-METOJUYECKOE OBECIIEYHEHUE

Yuebnuxu:
1. Xumns.10 xknacc. H.E.Ky3nenosa, 1.M.TutoBa, H.H.I'apa, A.}O.)XKeru#n. - M.: Benrana-I'pad, 2018

Yuebno-memoouueckue nocoous:
1.Metomuueckoe nocobue. 10 knacc.I'apa H.H., AxmetoB M.A. - M.: Berrana-I'pad, 2018

Obpazosamenvhble uHmMepHem-pecypcbl:
1. https://learningapps.org/

2. https://videouroki.net

3. https://foxford.ru

4, https://oge.sdamgia.ru/

5. www.chem.msu.ru
6. https://interneturok.ru
7. www.xumuk.ru

OueHOHHble mamepudaibl.
1. 3agaunuk mo xumuu. 10 xnace. H.E.Ky3nenosa, A.H.JI€kun. - M.: Bentana-I'pad.
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