rocynapcTseHHoe OioukeTHoe 0bieobpasosatensHoe yupexnenre Camapcekoii o6iacTu cpeanss obmeobpazoBaTenbHast HKoJa
«Obpa3oBaTeapHBIA LEHTP»
umernn 3ojorapesa [letpa MBanosuua
¢. JIeTHHKOBO MyHHLMNATBEHOTO paiiona Anexceesckuii Camapckoi odnactu

YTBEPXJIAIO.

JIMPEeKTOp MIKOIEI
C;-z‘-: reececk B bakynuna
i) 30 asrycra 2018 r.

PABOYAS ITPOT'PAMMA

10 XUMUU (0a30BBIA YPOBEHD)
10 xnacc

OO6111ee KOMHYIECTBO Yacos — 34,
(1 yaca B HEEMIO)
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Pabouass mporpamma yueOHOTro Kypca xumuu aisi 10 kiacca cocraBieHa Ha ocHOBe [IpumepHoii (eaepalibHONW MPOrpaMMbl OCHOBHOTO OOIIETO
oOpa3zoBanwus o xumuu A 8 — 11 kiaccos;

[Tporpammel kypca xumuu 11 8 — 11 kimaccoB o0meodpazoBarenbHbIX yupexkaenuid, aBrop O.C. I'abpuensa (2006 ropx).

1. TINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O NIPEJIMETA
B pe3ynbrare u3yueHuss XuMuu Ha 0a30BOM YPOBHE YUEHUK JIOJIKEH:

3HAMb/NOHUMAM b
BAKHEWILINE XUMUYECKHUE MOHATHUSA: BEIIECTBO, XMMUYECKUN IIEMEHT, aTOM, MOJIEKYJa, XUMHUUYECKas CBS3b, BAJICHTHOCTh, CTEIIEHb OKHUCIICHMUS,
YTIEPOAHBIN CKeNeT, QYHKIMOHABHAS TPYIIa, H30MEPHs, TOMOJIOTHS;
OCHOBHBIC TEOPUU XUMHUH: XUMHUYECKOU CBSI3U, CTPOCHHUS OPraHUYECKUX BEIIECTB;
BOKHEHIIIME BEIIECTBA M MAaTEPHAIIBI: YKCYCHAsI KHCIIOTA, METaH, STUJICH, alleTHIICH, OSH30JI, 3TaHOJI, )KUPBI, MbLJIa, TJIFOK03a, caxapo3a, Kpaxmall,
KJIeT4YaTKa, OCJIKH, NCKYCCTBEHHBIE M CHHTETUYECKUE BOJIOKHA, KAyUyKH, IIACTMACCHI,

ymemb:

Ha3bIBaTh U3YUYECHHbIE BELIECTBA M0 «TPUBUAIBHON» UM MEXIYHAPOJIHONW HOMEHKIIATYPE;

OMpEaACIATh: BAJICHTHOCTb M CTCIICHL OKUCIICHUA XHMHUYCCKHUX JJICMCHTOB, MPHUHAIJIC)KHOCTh BCIICCTB K PA3JIMYHBIM KJIaCCaM HCOPraHUYCCKUX
COECIUHECHUI;

XapaKTCPU30BaTh: 3aBUCUMOCTDb CBOWCTB BCIICCTB OT UX COCTaBa U CTPOCHUs, IPUPOAY XUMHUYECKOU CBsA3H, 3aBUCUMOCTDb CKOPOCTH XUMHUYEC KO
PEaKIUU U MOJOXKEHHSI XUMUYECKOTO PAaBHOBECHS OT Pa3TUYHbBIX (DaKTOPOB;

BBITIOJIHATh XUMUYECKUH SKCIICPUMCHT I10 paCIiO3HaBaHUIO BOKHEUIIINX OpPraHn4€CKuX BCHICCTB,

MPOBOAUTh CAMOCTOSATEIBHBIA MOMCK XMMHUYECKON HMH(POPMAIIUU C HCIONb30BAHHEM PA3UYHBIX MCTOUYHUKOB (HAYYHO-TIOMYISPHBIX H3TaHHM,
KOMITHIOTEPHBIX 0a3 JaHHBIX, pecypcoB MHTepHETa); UCIOIB30BaTh KOMIBIOTEPHBIE TEXHOJIOTUHU IsI 00pabOTKH U Tepefadyud XUMHUYECKON
nH(OpMAIIUY U ee MPEACTABICHUS B pa3IuYHbIX (popmax.

HUcnons3oBaTth HpI/I06peTeHHLIe 3HAaHUA 1 YMCHUSA B npaKTqucxoﬁ OCATCIIBHOCTH N HOBCGI{HGBHOfI KHWU3HU JIA.

O0BSICHEHUS] XUMUYECKUX SIBIICHUH, POUCXOIAIINX B IPUPOJIE, OBITY U Ha MPOU3BOJICTBE;

OIpPEACIICHUA BO3BMOXKHOCTHU IMPOTCKAHUA XUMHUYCCKHUX HpeBpaHICHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX U OLICHKU UX HOCHC}ICTBHP'I;

JKOJIOTHYECKU TPAMOTHOI'O MTOBEJACHHUS B OKPYKAIOILIEH CPEJIE;

OLICHKH BIIMSIHUSI XUMHUYECKOTO 3arpsA3HEHUST OKPYKAIOIIEH Cpe/ibl HA OPraHU3M YeJIOBEKa U IPYTUe KUBBIE OPraHU3MBbI;

0e30MmacHOro 00paIeHNs ¢ TOPIOYMMH U TOKCUYHBIMH BEIIeCTBAMU, TA00OpaTOPHBIM 000pyA0BaHUEM;

MIPUTOTOBJIEHUS PAaCTBOPOB 33JaHHON KOHIIEHTPAIMH B ObITY M Ha IPOU3BO/ICTBE;

KPUTHUYECKON OIIEHKH IOCTOBEPHOCTH XUMUYECKON MH(POpMAIINH, TOCTYMAIOIIEH U3 Pa3HbIX UCTOYHHKOB.

2. COAEP)KAHUE YYEBHOI'O IIPEAMETA



Beenenue (1 u)

[Ipenmer oprannueckoil xumuu. CpaBHEHHE OPraHUYECKUX COSIMHEHUN ¢ HEOpraHndeckuMu. [IpupogHbie, HICKyCCTBEHHBIE I CUHTETUUECKUE
OpraHUYeCKUE COCAUHECHUS.

Tema 1
Teopusi cTpOeHHsI OPraHUYEeCKUX coenHeHui (2 u)

BanentHocTh. X¥MHUECKOE CTPOCHHE KaK MOPSAOK COSTUHEHUS] aTOMOB B MOJIEKYJIE COTJIACHO X BAJIGHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUHU
XUMHUYECKOTO CTPOCHHS OpraHndeckux coenuHeHuil. [IoHsATHE 0 TOMOIOTHH ¥ TOMOJIOTaxX, U30MEPHH U n3oMepax. XuMuueckue (OpMyIibl U MOAETU
MOJIEKYJI B OPraHUYECKON XUMUU.

JdemoncTpanuu. Mojenu MOJIEKYJI TOMOJIOTOB U U30MEPOB OPraHUYECKUX COCTUHEHUM.

Tema 2
VYrJ/1eBoA0pPObI M UX NPUPOAHbIE HCTOYHMKH (8 u)

[Ipuponansiii ra3. Ankansl. [Ipuponsslii raz kak Tormso. [lpenMyiiiecTBa mpupoIHOTo raza nepe ApyruMu BuaaMu tormimsa. CoctaB IpUpOIHOTO
rasa.

A 11K a H bl: TOMOJIOTHUECKUHN Psij, U30MEPUS 1 HOMEHKJIaTypa aJIkaHOB. XMMUYECKHE CBOMCTBA aJIKaHOB (Ha MpUMeEpe MeTaHa U 3TaHa): TOPEHUeE,
3aMelIEHHE, Pa3IoKEeHUE U JeruapupoBanue. [[puMeHeHne ankaHoB Ha OCHOBE CBOMCTB.

A 7K € H bl. DTUJIEH, €ro NoJyyeHue (JernIpupoBaHUEM dTaHa U Jeruaparanuei 3TaHona). XUMHYECKHUe CBOMCTBA ATHIIEHA: TOPEHHUE,
KayecTBEHHbIE peakiuy (o0eciBeuMBaHNe OPOMHOM BO/IBI M pacTBOpa MepMaHraHara Kajius), Tupartanus, noamumepusanus. [loaustunen, ero
CBOMCTBA U IpuMeHeHue. I [pumeHenne 3TuiieHa Ha OCHOBE CBOMCTB.

AnkanumeHs U Kayuyk H. [ToHarue 06 ankagueHax Kak yriieBoJ0poJiax ¢ IByMs JBOMHBIMHU CBS3IMU. XUMUYECKHE CBOMCTBa OyTaauena-1,3
1 u3onpeHa: odecrBeyrBaHe OPOMHOM BOJIBI M OJTUMeEpU3alus B Kaydyku. Pe3una.

A J1K ¥ H bl. ALIETHJIEH, €T0 MOJIy4eHHE MUPOJIU30M MeTaHa U KapOUAHBIM criocoO00oM. XUMHUYECKHE CBOMCTBA alleTHIIeHa: TOpeHHe, 00ecBeUrBaHe
OpOMHOIi BOJIbI, IPUCOETMHEHNE XJIOPOBOIOpOIa U rupartaius. [IpuMeHeHne aleTuieHa Ha OCHOBE CBOMCTB. Peakiys mommmepu3aiu
BUHUIIXJI0pUAA. [I0MMBUHUIXTIOPUA U €ro IpUMEHEHHE.

b e 1 3 0 1. [loyuenne 6eH3071a U3 reKcaHa M aleTHiIeHa. XUMHUYECKHe CBOMCTBA OeH30J1a: TOpeHHe, TajloreHnpoBanme, HuTposanue. [Ipumenenue
O€H30I1a HA OCHOBE CBOMCTB.

He ¢ 1 5. Cocra u nepepabotka Heptu. Hedrenponykrsl. beH3uH u nonstue 06 OKTaHOBOM YHCIIE.

JemoncTpanuu. ['openne Metana, 3TuieHa, aneTuieHa. OTHOIIEHUE MeTaHa, STUJICHA, alleTHIIeHa U OEH30J1a K PacTBOpPY NIEpMaHraHaTa Kajaus 1



OopomHoii Bozie. [lomyuenue 3TuneHa peakiyen aeruapaTaliy 3TaHoja U JeNOIUMEPU3alMY MTOJIMATHIICHA, alleTUIeHa KapOUIHBIM CIIOCOO0OM.
PasnokeHue kaydyka pu HarpeBaHUU, UCIIBITAHUE MTPOYKTOB PA3JI0kKEHUS HAa HelpeaeabHoCcTh. Komnekius o0pa3oB HehTH U HEPTEIPOTYKTOB.

JlaGopaTropHble onbIThI. 1. OnpeesieHne 3IEMEHTHOTO COCTaBa OPraHUYECKUX COCNMHEHUN. 2. MI3rOoTOBIIEHHE MOICNIEH MOJIEKYJT YIJI€BOJO0POIOB.
3. O6Hapy>xeHre HeMpeeIbHBIX COeIMHEHUN B )KUIKUX HedrenpoaykTax. 4. [lomyuenue u cBoiicTBa aneruieHa. 5. O3HaKOMIIEHUE C KOJUTCK IUeH
«HedTb 1 poIyKTHI €€ mepepadoTKM.

Tema 3

Kuciopoacoaep:xamme opranndeckue coeJMHeHHs U UX NPUPOAHbIE HCTOYHUKH

(10 4)

EnuHCTBO XMMUYECKOM OpraHu3alyy )KUBbIX OPraHU3MOB. XMUMHUYECKHI COCTAB AKUBBIX OPTaHU3MOB.

C i u p 7 bl. [lonyyenue sTaHona OpoKEHUEM TIIOKO3bI U TUApaTanueil atuinena. [ uapokcunpHas rpymnmna kak pyHkuuoHanbHas. [Ipencrasienue o
BOJIOPOJTHOM CBSI3U. XMMUYECKHE CBOWCTBA STAHOJIA: TOPEHUE, B3aMMO/ICHCTBHE C HATPHEM, 00pa30BaHKE MPOCTHIX M CIOXKHBIX Y(UPOB, OKHCICHUE B
anbaerul. [lpumeHenue 3TaHoa HA OCHOBE CBOMCTB. AJIKOTOJIU3M, €r0 OCIEACTBUSA U MPEAYIPEKICHUE.

[lonsiTHE O MpEEIbHBIX MHOTOATOMHBIX CHMpTaX. [ TUIIEpHUH Kak NpeAcTaBUTEIb MHOIOATOMHBIX ClIUPTOB. KauecTBeHHast peakius Ha
MHOI'0aTOMHbIE ciUpThl. [I[puMeHenue rnuuepuHa.

Kameunus it yrons. @ eH o a Kokcoxumuueckoe mpou3BOJACTBO U €ro MpoAyKius. [lonydeHue ¢peHosia KOKCOBaHUEM KaMEHHOTO YTJIA.
B3anMHoe BiMsiHME aTOMOB B MOJIeKyJe (peHoa: B3auMOIeHCTBUE ¢ THPOKCUAOM HAaTpUs U a30THOM Kucnotoil. [Tommkonaencanus genona c
dbopmanipieruioM B peHonohopmManbaeTuIHyI0 cMoity. [Ipumenenue ¢heHona Ha OCHOBE CBOMCTB.

A nb pgeru nsl [omyuenue anpaernioB OKUCIEHUEM COOTBETCTBYIOIIMX CIMPTOB. XMMHUYECKNE CBOMCTBA AJIbJIETUIOB: OKHCIICHHE B
COOTBETCTBYIOILIYIO KUCJIOTY U BOCCTAHOBJIEHHE B COOTBETCTBYIOIIMM criupT. [IpuMenenmne Gpopmanbaeruia u aleraibAeriia Ha OCHOBE CBOWCTB.

KapOoHoBbie kKuciaorT bl [logydeHne kapOOHOBBIX KMCIOT OKUCIEHUEM allbJIeTUI0B. XMMHUYECKHE CBOMCTBA YKCYCHOM KHCIOTHI: 00Iue
CBOMCTBA ¢ HEOPraHUYECKUMHU KUCIOTaMU U peakiius stepuduxanyu. [IpumeHeHre ykcycHON KUCIOThl Ha OCHOBE CBOMCTB. BhIciine KupHbIe
KHCJIOTHI Ha IPUMEPE NAIIbBMUTUHOBOW U CTEAPUHOBOM.

CnoxHbie > upsl u xup bl [lonydenue cnoxubIx 3pupoB peakuueit arepupukannn. CiaoxHbie 3QUpbl B IPUPOJIE, UX 3HAUCHHUE.
[TpumeHeHHe CIOKHBIX 3()UPOB HA OCHOBE CBOMCTB.

XKupsl kak cinoxxHbie 3¢upbl. XUMHUECKHUE CBOICTBA KUPOB: TUAPOIIN3 (OMBUICHHE) U TUAPUPOBAHUE )KUJIKUX KUPOB. [I[ppuMeHeHre )KupoB Ha OCHOBE
CBOMCTB.

VY rueBo 1bl. YIeBojbl, ux Kiaccudukanus: MOHOcaxapuabl (TIH0K03a), AMCAaXapHuabl (caxapo3a) U Moarcaxapuabl (Kpaxmal U LEeUTo103a).
3Ha4YeHME YIJIEBOJIOB B KUBOW MPUPOJE U B )KU3HU YEIIOBEKA.

I'moko3a - BemecTBO ¢ ABOMCTBEHHOM (DyHKIMEH - anbJIeruJoCIupT. XUMHUYECKUE CBOMCTBA TITIOKO3bI: OKUCIIEHUE B INIFOKOHOBYIO KHCIIOTY,
BOCCTaHOBJICHUE B COPOUT, OpokeHHE (MOJIOUHOKHCIIOE ¥ CTUPTOBOE). [IpruMeHeHue TII0K03bI HA OCHOBE CBOMCTB.

Jlucaxapus! 1 momucaxapussl. [IoHATHE 0 peakIMsX MOMMKOHICHCAIINY U THAPOJIH3a Ha IPUMepPe B3aHMOIPEBPAIeHHIA: TIIF0K03a <
MOJIMCaxapu/l.



Jdemoncrpanun. Oxucienue cnupra B anbaeru. KauecrBeHHas peakiusi Ha MHOroaToMHble ciupThl. Komekuus «KamMeHHbIH yroib U MPOAYKTHI
ero nepepabotkm». PactBopumocTs eHosa B Bozie pu 0ObIYHON TeMIlepaType U npu HarpeBanuu. KauecTBennslie peakuuu Ha (penon. Peakuus
«cepeOpsHOTrO 3epKaliay aubAeTru0B U II0K03bl. OKHCICHHE albJAEeTHI0B U TIII0KO3bI B KUCIOTHI ¢ HoMolnbto ruapokcuaa meau (1I). [lomyuenue
YKCYCHO-3THJIOBOTO M YKCYCHO-U30aMUII0BOT0 3¢upoB. Komrekuus 3gpupHbix macen. KauecTBenHast peakiusi Ha KpaxMail.

Jladoparopubie onbIThl. 6. CBOlicTBa 3THIIOBOTO cniupTa. 7. CBolicTBa riunepuna. 8. CBorictBa popmanbaeruaa. 9. CBoicTBa YKCYCHOM KUCIOTHI.
10. CBoiictBa xxupoB. 11. CpaBHEHHE CBONCTB pacTBOPOB MblIIa M CTHpaJIbHOTO nopoiika. 12. CpoiicTBa rinroko3sl. 13. CBolicTBa Kpaxmaia.

Tema 4
A30TCoep:Kalue COeJHHEHUs M MX HAX0KIeHHe B :kuBoii mpupozae (6 v)

A M 1 H bI. [Tonsitue 06 amunax. [TonydeHue apoMaTH4eCKOTO aMUHA - aHUJIMHA - U3 HUTPOOEH3051a. AHUIIMH KaK OPraHMYECKOe OCHOBAHHUE.
B3aumHoOe BIMsSTHUE aTOMOB B MOJICKYJIE aHHJIMHA: O0CIa0JICHIEe OCHOBHBIX CBOMCTB M B3aUMOJIeHiCTBHE ¢ OpOMHOI Booi. [[prMeHeHe aHWIIMHA Ha
OCHOBE CBOWCTB.

AMUHOKUC IO T B [lonydeHrne aMHHOKUCIIOT M3 KapOOHOBBIX KUCIIOT U THAPOIU30M OCITKOB. XMMHUYECKHUE CBOMCTBA aMUHOKHUCIIOT KakK
aM(pOTEepPHBIX OPTaHUYECKUX COCAUHEHUN: B3aUMOICHCTBHE CO LIEJI0YaMU, KUCIOTaMH U IPYT ¢ ApyroM (peakuus noiukonaeHcanun). [lentuanas
CBSI3b M MoJIANenTubl. [[ppuMeHeHrne aMMHOKUCIOT HA OCHOBE CBOWCTB.

b e 1 k u. [lonyuenue 6eTKOB peakilrel MONIUKOHEHCAIIMY aMUHOKHUCIIOT. [lepBuyHasi, BTOprUHasi U TPETUYHAS CTPYKTYphI O€IKOB. XUMUYECKUE
CBOMCTBa OCJIKOB: TOPEHHUE, ACHATYypaIus, THAPOJIN3 U I[BETHBIE peakiuu. buoxumudeckue GyHKINHA OCITKOB.

I'eneTnueckas CBSA3b MEXAY KJIacCaMU OPTaHUYECKUX COCIUHECHUM.

HyxnennoBbie kucnotsl. CUHTE3 HYKJICHMHOBBIX KHCIIOT B KJIETKE U3 HYKJIEOTH10B. OOIIUi 11aH cTpoeHus HykiaeoTnaa. CpaBHEHHE CTPOEHUS U
¢ynkuuit PHK u JIHK. Posib HyKJI€eMHOBBIX KMCIIOT B XpaHEHUH U Iiepeaaye HacleAcTBeHHOW nHpopmanuu. [ToHsTHe 0 GMOTEXHOIOIUN U TeHHOM
WH)KCHEPUHU.

JemoncTpanun. BzanmoelicTBre aMMuaKka 1 aHWJIMHA C COJITHOM KUcCIoTol. Peakuus anuinnaa ¢ 6poMHO#N Boo#. [lokazaTenbcTBO HAIUYHS
(YHKIIMOHATBHBIX TPYII B PaCTBOPAaX aMUHOKHCIIOT. PacTBopeHne u ocaxaenue 0enkoB. [{BeTHbIE peakiiuu O0eIKOB: KCAHTOIIPOTEHHOBAS 1

GuyperoBasi. ['opeHre ITHUBEro mepa U mepceTsHoi HutH. Mogens monexyist JJHK. Tlepexomsr: 5TaHOn ~7 STHICH STHICHIIAKONb

srunenriukonst men (I1); stanom ~? 9TaHanme 7 3TaHOBas KHCIOTA.
JlaGopaTopHble onbIThl. 14. CBolicTBa OEIKOB.
IIpakTuyeckas padora Nel. UnenTudukanus opraHMuecKux COeAMHEHUH.

Tema 5
BuoJsiornyeckn akTHBHbBIE OpraHnyeckue coennenus (4u)



® epMeHTbl. DepMEHTHI Kak OMOJOTMUECKUE KaTaau3aTopbl 0es1KoBoM mpuposl. OcoO0eHHOCTH (PyHKIMOHUpOBaHUs GepMeHTOB. Poib
(EepMEHTOB B JKU3HECSATEIBHOCTH KHUBBIX OPIraHU3MOB M HAPOJIHOM XO3SIHCTBE.

B utawmu H bl [lonarue o Buramunax. Hapymienus, cBsi3aHHble ¢ BATAMUHAMK: aBUTAMHHO3bI, THIIOBUTAMUHO3bI U THIIEpBUTAaMUHO3bI. Butamun C
KaK MPEJCTaBUTEIb BOJIOPACTBOPUMBIX BUTAMUHOB M BUTAMUH A KaK IPEACTaBUTENb )KUPOPACTBOPUMBIX BUTAMHUHOB.

I' 0 p M 0 H bl. [IOHATHE O TOPMOHAX KaK I'YMOPAJIbHBIX PETYIATOPAX KU3HEAEATEIbHOCTH )KUBBIX OPraHu3MOB. VIHCYJIMH U afjpeHalluH KaK
npeacTaBuTeNd TopMoHoB. [Ipodunakruka caxapHoro quabera.

JlexapcTBa. JlekapcTBeHHast XUMUSL: OT HATPOXUMHUH O XUMUOTEpANUU. ACIUpUH. AHTHONOTUKHY U TucOakTepro3. Hapkortudeckue BemiecTna.
Hapxomanusi, 60opr6a ¢ Hell ¥ npoduilakTHKa.

JemoncTpanuu. PaznoxeHne nepokcuaa BOAOPOAa KaTaazoil ceiporo Msca u ceiporo kaprodens. Komiekuus CMC, coneprkalinx SH3UMBI.
Hcneitanue cpeasl pactBopa CMC unankaropHoit Oymaroi. Mmmroctpanuu ¢ hotorpadusiMu KHUBOTHBIX € pa3TIMUHBIMU (POPMAMU aBUTAMHUHO30B.
Kounnexnus BUTaMUHHBIX NpenapaToB. McnbplTaHue cpeibl pacTBOpa aCKOPOMHOBOM KMCIOTHl HHAUKATOPHON Oymaroii. McnbiTaHne ante4Horo
npernapara MHCyJIuHa Ha Oenok. Jlomaniasist, tabopatopHasi 1 aBTOMOOWIIbHAS alTeUKa.

Tema 6
HckyccTBeHHbIE H CHHTETHYECKHE MoJIuMepsl (3 u)

NckyccTBeHHBIE TOJUMep bl. [loydeHHe HCKYCCTBEHHBIX ITOJTUMEPOB, KaK MPOJYKTOB XUMHUUECKON MOIUGUKAILIMHY TPUPOJHOTO
MIOJINMEPHOTO ChIphs. MIcKyccTBEHHbIE BOJIOKHA (alleTaTHBIN IIEJK, BUCK03a), UX CBOWCTBA U IPUMEHEHUE.

CuHTeTHUECKHUE MOJTUMe D bl [lonydeHre CHHTETUYECKUX MOIMMEPOB PEAKLIUAMHU MTOJIMMEPU3ALUH U TOJIMKOHAeHCcauuu. CTpyKkTypa
MIOJINMEPOB JIMHENHAs, pa3BETBICHHAS U IPOCTPAHCTBEHHAs. [IpencTaBuTenu CHHTETUYECKUX MJIaCTMACC: TTOJUATHIIEH HU3KOTO U BBICOKOTO JIaBJICHHUS,
MIOJIMIIPONIMJIEH U NOJUMBUHMWIXJIOpUA. CHHTETHYECKHE BOJIOKHA: JIaBCaH, HUTPOH U KaIllpOH.

Jemoncrpanun. Komtekus miactmace U uzienuit u3 Hux. Kosuiekiuu neKyCCTBEHHBIX M CHHTETHUECKH BOJIOKOH M M3/ETUIN U3 HUX.
PacriozHaBaHue BOJIOKOH 11O OTHOILIEHUIO K HATPEBAHUIO U XUMUYECKU PEAKTHBAM.

JlaGopaTopHsle onbIThI. 15. O3HaKOMIIEHHE ¢ 00pa3aMy IUIACTMACC, BOJIOKOH U Kay4yKOB.
IIpakTnyeckas padora Ne2. Pacnio3HaBaHMe IJ1aCTMAcC U BOJIOKOH.

Kanenpapno-temaTndeckoe niianuposanue nmo xumuu 10 xiaace



KoanuectBo

Ne ypoka Hassanmue pasnena. Tema ypoka 4acoB
Tema 1. Beeaenue (3u)
1 IIpeameT oprauM4eckor XUMHUH 1
2 Teopus cTpoeHHs OpraHUYeCKUX COCTUHEHHM 1
3 Teopust CTpOEHU OPraHUYECKUX COCTMHEHUN 1
Tema 2. YriieBoaopoabl M UX NPUPOAHbIE HCTOYHUKH (104)
4 [TpuponHbrii a3 1
5) AJIKaHbI 1
6 AJIKEHBI 1
7 OtuineH 1
8 Anxanuensl. Kayuyku 1
9 AJNKUHBL. ATIETHIICH 1
10 Apenbl. benzoi 1
11 Hed1b 1 ciocoOsl e€ nepepaboTku 1
12 O0600111€H1E ¥ TOBTOPEHUE TEMBI 1
13 KonTtposnbHast pabota 1o reMe «YTIeBOA0POIbI» 1
Tema 3. Kucjiopoa u a3oTcoep kaiiue opraHnyecKue coeTMHeHUs1 U UX MPUPOAHbIe HCTOUHUKH (164)
14 EMHCTBO XMMUYECKOH OpraHu3alliy KUBbIX OPraHM3MOB Ha 3eMJe 1
15 Cruptsl 1
16 denoun 1
17 AJBIEeTUab 1 KETOHEI 1
18 KapOoHOBBIE KHCITOTHI 1
19 KapOoHOBBIE KUCIIOTHI 1
20 Crnoxuble 3¢upsl. XKupbl. Mbuia 1
21 YrneBonbl. MoHOCaxapu bl 1
22 Jlucaxapuibl 1 moJaucaxapu/ibl 1
23 KonrponpHast pabora mo teme «Kuciopoaconepkaiiye opraHiuecKrue BemecTBay 1
24 AMUHBL. AHUITUH 1
25 AMMHOKHUCIIOTHI 1




26 benku 1

27 HyxienHoBbIe KUCIIOTBI 1

28 DepMeHTHI 1

29 Burtamunsl, hepMeHTHl, JIeKapcTBa 1
Tema 4. UckyccTBeHHbIE M CHHTETHYECKHE NOJIMMePHI (24)

30 HckyccTBEeHHBIE TTOTMMEDPHI 1

31 CHHTETHYECKHE OpraHN4eCKHe COeIMHEHNUs 1
Tema 5. IlpakTuueckue padorsl (24)

32 Wnentudukanyst opraHndecKux COeIMHEHUH 1

33 Pacrio3naBanue miacTMacc v BOJOKOH 1

34 Peseps 1




