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IHosicHUTEABLHAA 3AIINMCKA

Pabouass mporpamMma Mmo XMMHH COCTaBJICHa Ha OCHOBe [Iporpammbl cpemHero (IOJIHOTO) OOmero oOpa3oBaHUs MO XUMHH (0a30Bblii YpOBeHb) U
nporpamMmbl Kypca xumun s 10-11 kiaccoB 001eoodpa3zoBaTesbHbIX yupexaeHuil ( 0a3oBblii yposenn) O.C.I'abpuensina.

Pabouas mporpamma npeaHasHadeHa s u3ydeHnus xumuu B 10 kimacce cpeqHeit o0meoOpa3oBarenbHOi mkobl Mo yueonuky O.C.I'adpuensin. Xumus. 10
kJ1acc. ba3oBblii ypoBenb: yued. [is o6meoopa3oBar. yupexaenuii / O.C.I'abpuessin. — 9-e uzg., crepeorun. — M.: /lpoda, 2013. — 190c. YueOuuk
COOTBETCTBYET (heJilepaliIbHOMY KOMIIOHEHTY TOCYIapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHAapTa 0a30BOT0 YPOBHSI M peaanu3yeT aBTopckyro nmporpammy O.C.
I'aOpuensina. Bxoaut B genepanbHblil nepedyeHb yueOHUKOB, peKOMEH10BaHHbIX MuHMICTEpCTBOM 00pa3oBaHus U Hayku Poccuiickoit denepannn K NCIOJIb30BAHUIO
B 00pa3oBaTEIbHOM IpoIlecce B 00111€00pa30BaTEIbHBIX YUPEKICHUSIX
W3yueHre XMMUU B CTapIeH mKoJie Ha 0a30BOM YpOBHE HANPABJICHO HA JIOCTIHKEHHE CIIECTYIONTNX LesIei:

* OCBOCHHE 3HAHMI O XMMUYECKOMN COCTABIIAIOIIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPA,
BOXHEHUIINX XUMHUYECKUX TOHATHUSX, 3aKOHAX U TCOPHSIX;

* OBJIAJICHUE YMEHHUSMHU IPUMEHSTH TOJTYyIeHHBIC 3HAHUS U OOBSICHEHUST pa3HOOOPa3HBIX XUMHYECKHUX SIBJICHUH U CBOWCTB BEIIECTB, OIIEHKU POJIM XUMHH B
Pa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U MOJIy4€HUH HOBBIX MaTEPHAJIOB;

* pa3BUTHE MO3HABATEIbHBIX HHTEPECOB U MHTEIUIEKTYaIbHBIX CIIOCOOHOCTEN B IpoLiecce
CaMOCTOSITEILHOTO MPUOOPETEHHSI XUMUYECKUX 3HAHUH C UCIIOJIb30BAHUEM PA3IMYHBIX HICTOYHUKOB HH(OpMaIK, B TOM YHCJIE KOMIIbIOTEPHBIX;

* BOCIIUTaHKE YOEKIEHHOCTH B MIO3UTUBHOM POJIM XUMUHU B KU3HU COBPEMEHHOTO 00IIECTBA, HEOOXOIMMOCTH XUMHUUECKHU IPaMOTHOTO OTHOIIECHHUSI K CBOEMY
3JI0POBBIO U OKpYKaroIen
cpene;

* IPUMEHEHHE MOJYYCHHBIX 3HAHUN 1 YMEHU JU11 0€3011acCHOT0 MCIIOJIb30BAHMS BEIECTB U MATEPHUAJIOB B OBITY, CEILCKOM XO341CTBE U Ha MPOU3BO/JICTBE,
pEIIeHUS TPAKTUYECKUX
3aJla4 B MOBCEHEBHOM KHU3HU, IPEAYIPEKACHUS IBICHUN, HAHOCSIINX BPEJl 30POBBIO YENIOBEKA U OKPYXKAIOIIeH cpeie.

B cooTBercTBHU ¢ (enepanbHbIM 0a3UCHBIM YY4E€OHBIM IUIAHOM [UISl CpeqHero (MOoJHOro) oOmero oOpa3oBaHUs MpOrpaMMa pacCuMTaHa Ha MperoiaBaHKe
kypca xumuu B 10 kiacce ( 6a30BbIif ypoBeHb) B 00beMe 1 yaca B HeeJ1o0.



Coaep:xanue Kypca

BBenenne (1 u) Ilpeamer opranundeckoit xumuu. OCOOCHHOCTH CTPOCHHUS M CBOMCTB OPraHMYECKUX COCMHCHUI. 3HAYCHHE U POJIb OPraHUYECKO XMMHUH B CUCTEME
€CTECTBEHHBIX HayK W >KU3HH oOuiecTBa. KpaTkuii ouepk HCTOpPUN pa3BUTHsI OPraHUYECKON XUMHH.

Tewmal Teopusi crpoeHusi oprannyeckux coequHenunii (2 1) BamenTHoCTh, XUMHUUYECKOE CTPOCHUE KaK MOPAIOK COSTUHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJIEHTHOCTH.
OCHOBHBIE TTOJIOKEHUS TEOPUU XMMUYECKOTI'O CTPOCHUS OPraHUYECKUX COSAMHEHUH. [IOHATHE O TOMOJIOTUU U TOMOJIOTaX, U30MEPUH M H30Mepax. XuMudeckue (opMyJIbl U MOJICIIN
MOJIEKYJ B OpTraHUYECKON XUMHUU

Tewma2 YriaeBogopoasl U UX NpupoaHblie ucTOUYHNKHM ( 15 4) [Ipupoansiii ra3. IIpuponHslii ra3z kak Tormao. [IpenmyiecTBa MpUpoJHOro rasa nepes IpyruM1u BUIaMU
toruBa. CocTaB MPUPOTHOTO raza.

A T K a H BI: TOMOJIOTHYECKHUH P, N30MEepHUs U HOMEHKIIaTypa alKaHOB. XMMHUYECKHE CBOWCTBA aJKaHOB (Ha MpUMepe MeTaHa | 3TaHa): TOPEHHeE, 3aMelleHIe, pa3iIoKeHne ’
neruapupoBanue. [IprmeHenne amkaHOB Ha OCHOBE CBOMCTB.

A 11 K e H Bl. DTHJIEH, €ro MojlydeHue (AeTuIpupOBaHNEM 3TaHa U JIeTupaTaliell 3Tanona). XuMU4eckre CBOWCTBA ATHIIEHA: TOPEHNE, Ka4eCTBEHHBIE peakn (00ecIBeUrBaHIe
OpOMHO#1 BOJIBI U pACTBOpaA IEPMaHraHaTa Kajus), THApaTalus, mojumepusanus. [lonuatiieH, ero CBolcTBa U IpuMeHeHre. [IpuMeHeHne 3THJIeHa Ha OCHOBE CBOMCTB.

AnxajgueHs U KayuyKHu. [lonaTue 00 ankaaueHax Kak yriieBoJOpPOAAax C ABYMs IBOMHBIMH CBSI3sIMU. XMMHUYECKHUE CBOMCTBA OyTaqueHa-1,3 u u3onpeHa:
obeclBeunBaHUE OPOMHOI BOZBI U MTOJIMMEpU3aLus B Kayuyku. Pe3uHa.

A 11 K ¥ H bl. ALIETHIIEH, €r0 NoJy4yeHre MUPOJIN30M METaHa U KapOUIHBIM clIoco00M. XMMUYECKHE CBOWCTBA alleTUIIeHa: ropeHue, ooeclBeunBaHne OpOMHON BOJIBI,
IPUCOEANHEHNE XJI0OPOBOAOPOAa U rupatanus. IIpuMenenue aneruaeHa Ha OCHOBE CBOICTB. Peakuus nonumepusanuy BUHWIXI0pUAa. [IoMMBUH UIIXJIOPUA U €r0 IPUMEHEHHUE.

b e 1 3 0 1. [lomyuenne OeH3ona U3 TeKcaHa U alleTHiIeHa. XMMHYECKHe CBOMCTBA OeH3071a: TOpEeHHe, TaloreHupoBaHue, HuTpopanue. [IpnMenenne OeH301a Ha OCHOBE CBOWCTB.

H e ¢ 1 5. CocraB u nepepaborka medtu. Hepremponykrel. beH3nn u moHsTHE 00 OKTAHOBOM YHCIIE.

Jemoncrpauuu. ['operne Merana, aTuieHa, anerwieHa. OTHOLIEHHE METaHa, TUIICHA, alleTHIIeHa U OSH30J1a K pacTBOPY IIepMaHraHaTa Kauus u OpomHoii Boae. [lonyuenue
STUJICHA PeaKel AeruapaTaluy 3TaHoIa U ACHOINMEpU3alluy OIUITHIICHA, alleTHiIeHa KapOuIHbIM criocoboM. PasznoxeHne kaydyka Ipy HarpeBaHWHU, UCIBITAHUE IPOAYKTOB
pasnoXxeHnus Ha HenpenenbHocTh. Komnekius o0pa3noB HeTH 1 HepTEPOAYKTOB.

JlaGopatopublie onbIThL. 1. OnpeneneHne 3JeMEHTHOTO COCTaBa OPraHUYECKUX COSAMHEHUH. 2. M3roToBIeHe Mojienell MOIeKyI yraeBoaopoaoB. 3. OOHapykeHue
HEeNpeIeNbHBIX COeAMHEHUH B )XUAKNX HedTenpoaykrax. 4. [lomydenue u cBoiicTBa anermiena. 5. O3HakomiieHue ¢ koyuekuel «HeTh 1 mpoayKThI ee mepepaboTKm».

Temal3

Kucnopoacoaep:kaiue opraHndecKue coeJMHEHNs U UX HAX0K/AeHUe B :KUBOii mpupoae (7 1) EnMHCTBO XMMHYECKOW OPraHHU3AINH KUBBIX OPTraHU3MOB. XIUMHYECKUI
COCTaB JKMBBIX OPTaHU3MOB.

C 1 u p 7 b1 [lonyuenne 3taHONa OpoXKEHUEM TIIIOKO3BI U THApaTanuel sTiiieHa. [ napokcuinbHas rpynna kak GpyHkunonanbHas. [Ipeacrasienne o BOJOPOAHOM CBS3H.
XUMHYECKHE CBOMCTBA 3TaHOJIa: FOPEHHE, B3aUMOAEHCTBHE C HATPUEM, 00pa30BaHUE MIPOCTHIX U CIOKHBIX 3(UPOB, OKUCIIEHHE B anbaerui. [Ipumenenne aTaHoIa Ha OCHOBE
CBOWCTB. AJIKOTOJIN3M, €r0 MOCJIEACTBUS U PENYPEKICHHE.



[TonsaTtre o npeaenpbHBIX MHOTOATOMHBIX CIMpTaX. | IMIIEpUH Kak MpeACcTaBUTENb, MHOTOATOMHBIX cMpTOB. KauecTBeHHas peakiius Ha MHOTOaTOMHbIE clIUpTHI. [Ipumenenune
[JIMLIEPHHA.

Kamenus it yrons @ en on Kokcoxumuaeckoe mpou3BOACTBO U ero nponykuus. [lomyuenne ¢peHona kokcoBaHneM KaMEHHOTO yIiis. B3auMHOe BiIHMsHHE aTOMOB B
MoJieKyJie (heHOa: B3aUMOJICHCTBUE C TUAPOKCHIOM HATPHsI M a30THOM kucioror. [Tomukonaencanus genona ¢ popmaibaeruaoM B heHoa0(hOopM aabIerHIHYI0 CMOITY.
[Ipumenenue heHona Ha OCHOBE CBONCTB.

A npaerua sl [lonydeHne anpaerujoB OKUCIEHHEM COOTBETCTBYIOIIMX CIIUPTOB. XMMHUECKHE CBOMCTBA allbJETH/IOB: OKUCIEHHE B COOTBETCTBYIOIIYIO KUCIOTY U
BOCCTaHOBJICHHE B COOTBETCTBYOLIMI cupT. [IpuMenenue opmanbaernaa u ameTanbaernia Ha OCHOBE CBOWCTB.

KapOonoBbie kKucioT bl [lonydeHne KapOOHOBBIX KHCIOT OKHCIEHUEM aJbJIeTHI0B. XUMHUECKHE CBOHCTBA YKCYCHOW KUCIIOTHI: OOIIME CBOMCTBA C HEOPraHHYECKUMHU
KHCJIOTaMH U peakiius dtepudukanuu. [[puMeHeHne yKCyCHOM KUCIIOTH Ha OCHOBE CBOWCTB. BBhICIINE KUPHBIC KACIOTHI HA IIPUMEPE MAIbMUTHHOB O U CTEAPHUHOBOM.

Cnoxuble 3bupbl U XWuDp bl [lonydeHue ciioxHbIX 3GUpoB peaknuer stepuduranum. CaoxHsie 3QUpsl B Ipupoje, UX 3HaueHue. [IpuMeHeHne ClIoXKHBIX YQUPOB Ha
OCHOBE CBOMCTB.

XKupsr kak ciioxHbIe YQUpPbl. XHMUYECKHE CBOWCTBA KHUPOB: THAPOIN3 (OMBUICHHE) U THAPUPOBAHKE )KUKUX KUPOB. [IpuMeHeHne )KUpOB Ha OCHOBE CBOCTB.

Y reBo a5l YIIeBOIbl, HX KIaccuUKaIps: MOHOCaXapu sl (TIIFOK03a), TUcaXxapuIbl (Caxapo3a) U monrcaxapuasl (Kpaxmall U IeiI0103a). 3HaueHHE YTIIEBOIOB B KHUBOM
MIPUPOJIE U B KU3HU YEIOBEKA.

I'moko3a - BelecTBO ¢ JBOHCTBEHHON (YHKITUEH - allbJeru0CIUPT. XMUMHUYECKHE CBOWCTBA IITFOKO3bI: OKHUCJICHUE B TIFOKOHOBYIO KHCIIOTY, BOCCTAHOBIICHHE B COPOHT, OpOKEHHE
(MoMoYHOKHMCIIOE U CTUPTOBOE). [IprMeHeHne TII0K036I HA OCHOBE CBOMCTB.

Jlucaxapusp! ¥ onucaxapusl. IIoHATHE 0 PeaKIMaX MOTUKOHAEHCAIMN M THAPONIK3a Ha IPUMEpE B3aMMOIIPEBPaleH ii: II0Ko3a < MoJucaxapul.

JdemoncTpanun. OxucieHne cnupra B anpaerui. KadecTBeHHas peaknusi HA MHOroaToMHbIe ciupThl. Komneknnst « KaMeHHBIH yTosib U IPOIYKTHI €0 MepepadoTK my».
PactBopuMocTs (heHoma B Bojie TpH OOBIYHOM TeMIIepaType 1 Mpu HarpeBaHuu. KadecTBeHHbIe peaknnn Ha deHol. Peakius «cepeOpsHOro 3epKajay ajabAeru0B U TIIOKO3BL.
Oxwucienne apaeTHa0B U TIFOKO3BI B KHCIOTHI ¢ ToMotkio ruapokcuaa mean (I1). Tlomydenne ykcyCHO-3THIIOBOTO U YKCYCHO-U30aMILIOBOT0 3¢upoB. Komneknns a3pupHbIX
Macen. KauecTBeHHas peakius Ha Kpaxmall.

JlaGopaTopuble onbIThL. 6. CBolicTBa 3THIIOBOTO cimpTa. 7. CBoiicTBa rimiepuHa. 8. CoiicTBa popmanpaernna. 9. CoiictBa ykcycHor kucioTsl. 10. CBolicTBa sxupos. 11.
CpaBHEHHE CBOICTB PACTBOPOB MbLIIA U CTHpalibHOrO nopouika. 12. CpoiicTBa rimroko3sl. 13. CBoiicTBa kpaxmaia.

T e M a 4 A3oTcoaep:kalue cCoeJUHEHUs] U UX HAXO0K/AeHHe B sKMBOil npupoae (4 4)

A M 1 H b1 [lorATHE 00 amMmuHax. [lodydeHne apoMaTrdeckoro aMruHa - aHWJIMHA - U3 HUTPOOEH30a. AHIIIMH KaK OpraHn4Yeckoe OCHOBaHMe. B3anMHoe BiIHsHIE aTOMOB B
MOJIEKyJie aHWJIMHA: OCJIa0JIeHue OCHOBHBIX CBOWCTB M B3aUMO/IeiicTBHE ¢ OpoMHO# Bonoii. [IpiMeHeHe aHMIMHA HAa OCHOBE CBOWCTB.

AMUHOKHUC IO T 5L [lomydeHne aMHHOKUCIIOT U3 KapOOHOBBIX KHCIIOT ¥ TUAPOIU30M OENTKOB. XMMHUYECKHE CBOWCTBA aMUHOKHCIIOT KaK aM()OTEPHBIX OPraHHYECKHX
COCIIMHEHWH: B3aMMO/ICHCTBHE CO MIENT0YaMU, KUCIIOTaMHU U IPYT ¢ APYroM (peakius monukoHaeHcanun). [lentumnas cBs3p u nonumnentuasl. [1pruMeHerre aMHHOKHCIIOT Ha OCHOBE
CBOICTB.

b e i1 k u. [lonyuenue OenKoB peakiuel MOJTUKOH ICHCAIIUN aMUHOKHUCIIOT. [lepBudHast, BTOpUYHAS M TPETUYHAS CTPYKTYPHI OEIKOB. XUMHYECKHE CBOHCTBA OEIKOB: TOPEHUE,



JeHaTypaLus, THIPOIU3 U LBETHbIC peakiu. buoxuMmudeckne GyHKINU OSITKOB.

I'enernueckast cBsI3b MEXY KIIaCCaMU OPraHUYECKUX COCAUHEHUM.

HyknennoBsle kucnotel. CHHTE3 HYKJIEMHOBBIX KHUCIIOT B KJIETKE U3 HyKJeoTua0B. O0mmii miaH crpoenus Hykieoruaa. CpaBHenue crpoenus U pynkuuit PHK n IHK. Ponp
HYKJICMHOBBIX KHCJIOT B XpaHEHHUH U Tepeade HacleICTBeHHOW nHpopManyu. [ToHsaTHe 0 OMOTEeXHOIOTUU B TeHHOW WH)KEHEPHH.

Jdemoncrpauuu. BanMonelicTBre aMMHuaka M aHUIIMHA C COJISTHOM KUCIO0TOM. Peakiust anumuHa ¢ OpoMHOid Bojoi. JlokazaTenscTBO Haanuusl (PyHKIIMOHANBHBIX TPYIIT B
pacTBopax aMHHOKHCIIOT. PacTBopenue u ocaxaeHue 0enkoB. LIBeTHbIe peaknyu OENKOB: KCAHTOIPOTEMHOBAs 1 OuyperoBas. ['opeHre nTu4bero mnepa u mepcTsHol HUTH. Moaenb
monekynbl JIHK. [lepexonsl: 3TaHON —> 3THIIEH 3TUICHTIMKOIb —> 3TieHr Kot Mmeau (I1); aTanon —»stanans —> 3TaHOBas KMCIOTA.

JlaGopatopHblie onbIThL. 14. CBoOiicTBa OCITKOR.

IpakTuyeckas padora Nel. neHtudukanus opraHuueCKUX COSTMHEHUH.

Tema5 Duosornyecku akTHBHbIE OpraHuyeckune coequnenus (1 u)

® ep™eHT bl DepMEeHTHI KaK OMOJIOTMUECKHE KaTanu3aTopbl 0€IK0BOH pupobpl. OcoOeHHOCTH (HYHKIIMOHUPOBAHUS PepMEHTOB. Poiib PepMEHTOR B KU3HEICITEIBHOCTH
JKUBBIX OPTaHU3MOB M HAPOJHOM XO35HCTBE.

B uTtawmuHbL [TloHSATHE O BUTAMUHAX. HapymeHI/m, CBA3aHHBIC C BUTAMUHAMU: aBUTAMUHO3bI, TMITOBUTAMWHO3bI U TUIICPBUTAMUHO 3bI. Buramun C kak MpEACTAaBUTEIIb
BOJIOPACTBOPHUMBIX BUTAMUHOB U BUTAMHH A KaK MPEICTABUTENb KHUPOPACTBOPHUMBIX BUTAMHHOB.

I' o p M 0 H b1. [ToHSTHE 0 TOPMOHAX KaK TYMOPAIBHBIX PErYIATOPaXx KU3HENEATETbHOCTH JKUBBIX OpraHn3MOB. VIHCYITUH 1 aJipeHaNIMH KaK MPeICTaBUTENN TOPMOHOB.
[IpodmrakTuka caxapaoro auabera.

JlexapcTBa. JIekapcTBeHHAs XHUMHS: OT HATPOXUMHH 0 XUMHOTEparuu. ACupuH. AHTHONOTHKY U aucOakTepro3. Hapkorudyeckue BeniectBa. Hapkomanus, 6oprba ¢ Helt u
poIITaKTHKA.

JdemoncTpannu. Pa3noxenne mepokcuaa BOIOpOaa KaTaaa3zoi ceIporo Msca u ceiporo kaprodens. Komrekmus CMC, comepkamux dH3UMEL Mcnpitanue cpeapl pactBopa CMC
WHIKaTOpHOM Oymaroi. Mimmoctpartnu ¢ ororpadusmMu )KHBOTHBIX C pa3IMIHBIMA (hOpMaMU aBUTaMHUHO30B. KOJIIEKIHs BHTAMUHHBIX TIpernapaToB. VcneiTanne cpeasl pacTBopa
aCKOpOMHOBOW KHCIIOTHI MHINKATOPHOM Oymaroii. McripiTanne anTeqHoOro npenapara HHCy/IMHA Ha Oenok. JlomamrHss, mabopaTopHas 1 aBTOMOOW JTbHAS allTeuKa.

Tewma6 HckyccTBeHHbIE M CHHTETHYECKHUE MoJMMepbI (4 1)

UckyccTBeHHBIE T OTHUM e D bl [lomyueHne HCKyCCTBEHHBIX MOIMMEPOB, KaK MPOLYKTOB XUMHUYECKON MOIUGHUKALINY IPUPOJHOTO MOIUMEPHOTO ChIpbs. VICKycCTBEHHBIE
BOJIOKHA ( alleTaTHBIH LIEJIK, BUCKO3a) . UX CBOWCTBA U IPUMEHEHHUE.

CuHTEeTHUYECKHE NOJHUM e p bl [lodydeHrne CHHTETHYECKHUX TTOTMMEPOB PEAKLMSIMH OIMMEPU3ALIH U TOTUKOoHAeHcauuu. CTPYKTypa MOJIMMEpPOB: THHEeHHas,
pa3BeTBIICHHAs M IIpocTpaHcTBeHHas. [IpeacTaBuTen CHHTETHYECKUX TIIaCTMACC: TIOTUATUWIEH HA3KOTO U BBICOKOTO JAaBJICHUS, OIUIPONUIICH U MOJIMBHHUIXJIOPHI.
CuHTeTHYeCcKHE BOJIOKHA: JIABCAH, HUTPOH U KarpoH.

JdemoncTpanuu. Komiekuus niuactMace v n3zienui u3 Hux. Kommeknus nCKycCTBEHHBIX M CHHTETUYECKHUX BOJIOKOH M M3/ENHMH U3 HUX. Pacrio3HaBaHuE BOJIOKOH 1O OTHOLIEHHIO K



HarpeBaHUIO U XUMHUYECKUM PEaKTUBAM.
JlaGopaTtopHbie onbIThI. 15. O3HaKOMIIEHHE ¢ 00pa3I[aMHu MIACTMACC, BOJIOKOH U KayuykoB. llpakrtudeckas pabora Ne 2. PacrioznaBaHue Mm1acTMacc 1 BOJIOKOH

TeMATHYECKNH TIJIaH

Ne Tema Bcero M3 Hux
4acoB [IpakTnueckue KonTposnbsHbie paboTh
paboThl
1 | Beenenue 1
2 | Tema 1. Teopus 2

XUMHUYECKOTO CTPOCHHUS
OPraHN4YeCKUX COCTMHEHUHN

3 | Tema 2. YrieBoI0pOIBI M HX 15 3auér 1 «HomeHknaTypa ankaHOB U pauKaiOBy.
MIPUPOIHBIE UCTOYHUKH 3a4ér 2 «AnKaHb

3auér 3 «HenpenenbHbie yraeBoa0pOIbD

K.p. Ne 1 «YraeBonopoabh»

4 | Tema 3. 7
Kucnoponconepxanme K.p. Ne 2 «Kucnopoacoaepxaniyue OpraHM4ecKue COeIUHEHU D)
OpraHUYECKUE COCTMHEHUS U
WX TPUPOJHBIC UCTOUYHUKHU

5 | Tema 4. AzoTconepxaiiue 4 Ip.p Ne 1
COCIIMHEHUS M UX «M nentnukanus
HAXOXXJICHHUE B )KUBOM OpraHU4ecKuX
IPUPOJIC COCJTMHCHU I

6 | Tema 5. buonoruuyecku 1
AKTHUBHBIC OPraHUYECKUE
COCJTMHCHUS

7 | Tema 6. MckyccTBeHHBIE U 4 Ip.p. Ne 2.
CUHTETHYECKHE TIOTUMEPhI « PacrioznaBanue

1acTMacc u
BOJIOKOH

Hroro 34 2 5




3. TPEBOBAHMS K YPOBHIO IIOAI'OTOBKHA OBYYAIOLIUXCSA

B pe3yJbTaTe U3YYCHUHA XUMHUH YYCHUK HOJKCH

3HATH / MIOHUMATH

* GajdicHelluwiue XUMUYECKUe NOHAMUA. BEIIECTBO, XMMHMUYECKHHM 3JIEMEHT, aTOM, MOJIEKYJa, OTHOCHTEIbHBIE aTOMHAass M MOJIEKYJSpHas MaccChl,
XUMHUECKasl CBSA3b, AEKTPOOTPULIATENBHOCTD, BAJIGHTHOCTb, BEIIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUSI, XUMUYECKOE CTPOEHUE, YIIepOJHbIN
CKeJeT, MoJIeKysipHas (opmylia, CTpyKTypHas popMyna, GyHKIIMOHANIbHAS TPYIIA, H30MepHs, TOMOJIOTHUS;

® OCHOBHbIC 3AKOHDbI XUMUU . COXPAHCHUS MACCHI BEUIECTB, IIOCTOSIHCTBA COCTABA, nepno;mqecxnﬁ 3aKO0H,;
® OCHOBHbBIEC MeopuUu Xumuu: XUMHYSCKOM CBs3U, BHCKTPOHHTquCKOfI aucconranuu, CTpOCHUA OPpraHNn4CCKUX CO@}IHHeHHﬁ;

* gajicHellulUue 6euieCmea U Mamepuaipl. METaH, dTHIICH, alleTUJIeH, OEH30J1, STaHOJI, )KUPbI, MbLJIa, TJIFOKO3a, caXxapo3a, Kpaxmall, KJIeT4aTka, OeKu,
HMCKYCCTBEHHBIC M CHHTETHUECKHE BOJIOKHA, KAydyKH, TUIACTMACCHI;

yMeTb

Ha3bl6amp V3YUYCHHBIE BEILECTBA M0 «TPUBUAIBLHOW» UM MEXIyHAPOIHOI HOMEHKIIATYpE;

onpeOeJmmb: BaAJICHTHOCTh M CTCIICHb OKHCJIICHHS XHMHWYCCKUX OJJICMCHTOB, THII XHAMHYECKOH CBS3H B COCIMHCHUAX, 3apsAd HOHA, , OKHCIUTCIb U
BOCCTAaHOBUTCIIb, IPUHAAJICKHOCTD BCIICCTB K pa3JIMYHbIM KJIaCCaM OPraHu4YC€CKHUX COCﬂHHeHHﬁ;

Xapaxkmepu3zoeamsy. CTPOCHUE U XUMUYECKHE CBONCTBA U3YUYEHHBIX OPraHUMYECKUX COCAUHEHUN;
00BACHAMB. 3aBUCUMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa U CTPOCHUS; IPUPOLY XUMHUYECKOH CBs3M ( OJMHAPHOM, TBOWHOM, TPOWHON) ;
6bINOJIHAMb XUMUYECKUI IKCREPUMEHm TI0 PACTIO3HABAHUIO BAXKHEUIITNX OPTaHUYECKUX BEIECTB;

npo6oOUmMsb CaMOCTOATEIbHBINA MOUCK XUMUYECKOM HHPOPMAIH C HCIIOJIb30BAHUEM PA3IMYHBIX HCTOUYHUKOB (HAYYHO -TIOMYJSPHBIX U3AaHUN, KOMIIBIOTEPHBIX
0a3 gaHHBIX, pecypcoB MHTepHeTa); HCIOIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTUH i1 00pabOTKU U Mepeadyu XUMHUYeCcKor nH(opMaly U ee MpeACcTaBlIeHuUs B
pa3auuHbIX (hopMax;

HCIIO0JIb30BaTh l'[pHOﬁpeTeHHbIe SHAHUA U YMECHUSA B l'lpaKTI/I‘leCKOﬁ JeITeJIbHOCTH H MOBCETHEBHOM KA3HM JIJIS:
O0OBSICHEHUSI XHMUYECKUX }IBHGHI/Iﬁ, IMPOUCXOOAIINX B IIPUPOJL, 6BITy " Ha MPOU3BOACTBCE,
OMpCACIICHNUA BO3MOKHOCTHU ITPOTCKAHUA XUMHNYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX U OLICHKH UX HOCHGHCTBHﬁ;
9KOJIOTMYCCKU I'PaMOTHOI'O NOBCACHU B Oprn(anmeﬁ cpeac;



OLICHKH BJIMSIHUSL XUMHUYECKOTO 3arpsi3HEHUS OKPYKAIOIIEHW Cpe/ibl HA OPraHU3M YEJIOBEKA U IPYrUe KUBbIE OPraHU3MBbI;



4. KANEHOAPHO-TEMATUYECKOE NNAHUPOBAHUE

No Hata Tema ypoka Kon- | Twun ypoka OneMeHTHI TpeboBaHUs K YPOBHIO MOATOTOBKU 00y4aromierocs ( pe3yabTar)
BO COJIepXKaHUs
4acoB
1 2 3 4 5 6 7
BBEJEHHE (1 uac)
1 IIpenMer opraHU4eCcKOl XUMUHU | 1 |
TEMA 1. TEOPUSI CTPOEHUSI OPTAHUYECKHWX COEJJMHEHUM (2 uaca)
2 Teopust XUMHUYECKOTO CTPOECHHUS 1 Komb6unupo- | Teopus ctpoeHus 3HaTh TEOpHIO CTPOEHUS OPTaHMYECKUX COCAMHEHUN; TOHATHS:
OpPraHMYECKUX BELIECTB BaHHBIN OpPraHUYECKUX BaJICHTHOCTb, YIJIEPOAHBIN CKEJIET
COCIMHECHUN.
YraepoJHbIN CKeNeT
3 OO6pazoBaHus CBSI3U B OpraHuyecknx | 1 Kom6unanpo- | ®opmbl 2MeKTpOHHBIX | 3HATH 00pa3oBaHWE CBSI3U B OPTaHMYECKUX BEIIECTBAX
BEILIECTBaX BaHHBIN 00JIaKOB, TUIIBI
HEPEKPhIBAHNS, THUIIBI
CBSI3H TI0 CITOCO0Y
HEepPEeKPhIBAHNS
TEMA 2. YIVIEBOJAOPOAbI U UX ITPUPOJHBIE UCTOYHUKMU (15 yacos )
4 I'omonornaeckuit psx ¥ CTpOEeHUE 1 KomOunupo- | Ankansl. Pamukanel. | 3HaTh Ba)kHEHIIHME XUMHUYECKHUE MOHATHUS: «YTTIEPOIHBIN CKEIET,
aJIKaHOB BaHHBIN I'oMonorudeckuii psix | «rOMOJOTHS
5 3auyer Ne 1. HomeHknaTypa 1 Ypoxk 3HaTh Ha3BaHMS aJKaHOB U PaJUKaIOB
QJIKaHOB U PAJMKaJIOB KOHTPOJIS
6 N3omepus ankaHoB 1 Ypoxk- Homenknatypa YmMeTb Ha3bpIBaTh BEIIECTBA M0 MEXAYHAPOIHON HOMEHKIATYPE;
yIpa)kKHEHHWE | OPraHUYECKUX MUCATh CTPYKTYPHBIE (POPMYJIIBI H30MEPOB
COEIUHEHUH.
M3omepust
7 Haxoxnenue MonekymnsipHon 1 Ypok- MaccoBas nons YMeTh  HaxoAWUTh MOJEKYISIPHYIO (POPMYITY BELIECTBA 110 U3BECTHBIM
(opMyJIBI BEIIECTBA [0 MAaCCOBBIM yIpa)XXxHEHHWE | 3JEMEHTAa. MacCCOBBIM JIOJISIM 3JIEMEHTOB M OTHOCUTENBHON MJIOTHOCTH MapoOB
JIOJISIM JIEMEHTOB OTHOCHUTENBHBIE BEIIIECTBA 10 BOAOPOAY WJIU 110 BO3AYXY

IIJIOTHOCTHU BEIICCTBA




10 BOJOPOAY,

BO3IYXY
8 XUMHYECKHE CBOWCTBA aJIKaHOB, UX KomOunupo- | Peakuun YmMeTb nucate ypaBHEHHUS 3aMEIIEHN, Pa3/I0KEHUS,0KUCTICHHS
MMOJIY4YCHUEC U IPUMCHCHUC BaHHBIN 3aMCIICHU A, PAa3JI0KEH 3Harth CHOCO6I>I IMMOJTY4YCHUA U IPUMCHCHUS aJIKAHOB
ust,okucnenus. [ Tonyu
€HHE aJIKaHOB,UX
NIpUMEHEHHNE
9 Haxoxxaenue MonexyisipHoi Kombunmpo- YMeTh HaXoJUTh MOJNEKYISPHYIO GOpMYITy BellecTBa 0 H3BECTHOM
(hopMyITBI BElIeCTBa MO MPOIYKTaM BAHHBIN Macce W U3BECTHOMY 00bEMY MPOJYKTOB CrOpaHus
CropaHus
10 3auer Ne 2. «AJKaHb» Ypok
KOHTPOJIS
3HAaHUMN,
YMEHUH,
HAaBBIKOB
11 AJTKEHBI KomOunupo- | Ankensl. Ux ¥YMeTh_Ha3bIBaTh BEIIECTBA 10 «TPUBHAIBLHONY W MEXTyHAPOIHON
BaHHBIH CTPOEHHE. HOMEHKJIaTYpe; XapaKTepu30BaTh CTPOCHUE
Homenxnatypa. 3HaTh BUBI H30MEPUU ; XUMUYIECKHE CBOMCTBA OCHOBHBIX KJIACCOB
N3omepus COEMHEHU N
.XUMHU4ecKHe
CBOIICTBA
12 Ankanvensl. HaTtypanbHbId 1 KomOunupo- | JmBuHMI. Ymerb onpenensTe DPUHAAISKHOCT BEIIECTBA K ONPEACTIEHHOMY
CUHTETHUYECKUM KaydyKu BAHHBIN ITonumepuzanus KJ1accy
3HaTh BelecTBa U MaTepHabl - KAY4yKH
13 Anxunsl. CTpoeHre, HOMEHKIATYpa, KomOunmpO- | ANKUHBL 3HaTh BemeCTBO alleTHIICH
H30MEpHUs U XUMHUYECKHE CBOMCTBA BaHHBIN Homenxknatypa. YMerb omnpeaessiTh IpUHAIEKHOCTh BELIECTBA K ONPEACICHHOMY
CtpykTypHas KJIACCY OPraHUYECKUX COCOUHEHUN; 00bSCHATD 3aBUCHUMOCTb CBOWCTB
M30MepHs. BEILIECTBA OT €r0 COCTaBa U CTPOCHUSI.
Xumuueckue
CBOIICTBA
14 3auer Ne 3 «HenpenenbHble Ypoxk
YIIIEBOIOPOIBI» KOHTPOJIS
3HAHWH,

YMEHHH,




HaBBIKOB

15 benzon 1 KomOunupo- | Apensl. Xumuueckue | _3HaTh BakKHEHIIHE BEIIECTBa — OEH30I
BaHHBIH CBOMCTBa OCHOBHBIX YMeTh XapaKTepu30BaTh CTPOSHHUE M CBOWCTBA U3YyUEHHBIX
KJIaCCOB COEIMHEHNH; 00IIIe XUMUYECKIE CBOUCTBA; OOBICHATH 3aBUCUMOCTD
OpPraHUYeCKHX CBOMCTB BEIIECTBA OT €ro COCTaBa M CTPOCHHS
COEIMHEHUHN
16 B3anMocCBs3b NpeAEnbHbIX, 1 Ypoxk- YmMers nucath HENOYKU NPEBPALICHUIM
HenpenenbHbIX U apOMaTHIECKHX yIpakHEeHHe
yIJIEBOJIOPOJIOB
17 KounTtpoubHasi padora Ne 1. 1 VYpoxk
«YTaneBoaopoab» KOHTPOJISI
3HAaHUMN,
yYMEHUH U
HaBBIKOB
18 Hedrb n HedrenpomykTh 1 Komobunupo | Hedrs. 3HaTh [POAYKTHI IepepaboTKu HedTH
BaHHBIN HedrenpoaykTsr.
Kpekunr medgru.
JleronammonHas
CTOMKOCTB
OEH3MHOB
TEMA 3. KHCJIOPOACOIEPXKAIIIUE COEJUHEHUSA U UX TPUPOJHBIE UCTOYHUKMH (7 yacos )
19 CrupTot 1 Kombunupo- | Criuptsl. 3HaTth moHsTHE «()YHKIMOHATBHAS TPYIIIaY.
BaHHBIN I'napokcunbHas YMerTh XapakTepu30BaTh CTPOCHUE U3YYEHHBIX OPraHUYECKUX
rpyIia Kax COEIMHEHNI; OTPENeNATh MPUHAIIKHOCTh BEIIECTB K PA3IMIHBIM
(yHKIHOHATBHASL. KJIaCcCaM OpTaHWYECKUX COECIUHEHNN; BBITIONHATE DKCIIEPUMEHT 110
Homenknarypa. pacro3HaBaHUIO BKHEUIIINIX OPTaHUIECKUX BEIISCTB
IIpenensHble
MHOI'0aTOMHBIE
CIIMPTHI
20 ®enon 1 KomOunupo- | ®@enon. Xumuueckue | YMeTb XapakTepHU30BaTh CTPOCHHE U CBOMCTBA M3yUECHHBIX
BaHHBIN CBOIMCTBA OCHOBHBIX | OPraHMYECKUX COCOUHEHHI; OOBSICHATH 3aBUCUMOCTD CBOMCTB BEILLIECTB

KJIaCCOB
OpPraHHYECKIX
COeIUHEHNN

OT UX COCTaBa U CTPOCHU




21 Anbaeruanl K0M6HHHpo AnbIoeruasl. 3HATh MOHATHE «PYHKIIMOHAIBHAS TPYIIIIA.
BaHHBIMN Knaccudukarus u YMeTh_XapakTepu30BaTh CTPOCHUE U CBOMCTBA M3YUCHHBIX
HOMEHKJIaTypa OpPraHUYECKUX COCAMHECHUN; O0BICHSTH 3aBUCUMOCTh CBOWCTB BEIIICCTB
OpraHUYECKUX OT UX COCTaBa U CTPOCHUS; ONPEICIITh IPUHAIICKHOCTD BEIIECTB K
COCTMHEHUH. Pa3IUYHBIM KJIACCAM OPTaHUYECKUX COCTUHEHUM; BHITOTHSATh
XuMHuueckue XUMHYECKUH HKCIIEPUMEHT 110 PACIIO3HABAHUIO BaXKHEHUILINX
CBOICTBA OCHOBHBIX OpPraHUYECKUX COCAMHCHUM; Ha3bIBAaTh N3yUCHHBIC BEIIECTBA 110
KJIaCCOB «TPUBHAIBHON» U MEXAYHAPOJHOW HOMEHKIIAType
OpraHUYECKUX
COEAMHEHUN
22 KapOoHOBBIE KHCITOTHI Kom6unupo | OnHooCHOBHEIE 3HaTh_BelecTBa 6 YKCyCHAsl KMCIIOTa
BaHHBIM KapOOHOBKIE ¥YMeTh_Ha3bIBaTh U3yYECHHBIC BEIIECTBA 10 «TPUBUATIBHON) U
KHCIIOTHI. MEXIYHAPOTHON HOMEHKIIATYpE; XapaKTepHU30BaTh CTPOCHHE U
Knaccudukanus n CBOWCTBA N3YYEHHBIX OPTaHUYECKUX COeINHEHUI; OOBICHATh
HOMEHKJIaTypa 3aBACUMOCTH CBOWCTB BEIIECTB OT X COCTaBa M CTPOCHMS
OpraHUYECKUX
COEJMHEHUH.
XUMHUUECKUE
CBOIICTBA KJIACCOB
OpraHUYECKUX
COEIMHEHUN
23 Croxxnbie 2¢ups! . XKupbl. Mbiia KomOunupo | Cnoxueie 3¢Gupsr u YMerTh XapakTepu30BaTh XUMHUYECKUE CBOMCTBA N3YUCHHBIX KIACCOB
BaHHBI SKUPBI OpPraHUYECKUX COCAMHEHHI; ONPEeNesTh TPUHAAICKHOCTh BELIECTB K
Pa3InYHbIM KJIaCCaM OpPTaHUYECKUX COCAMHEHUI
3HaTh BemiecTBa: XHUPHI, MbLUIA
24 VTrieBonsl. KomOunupo | YrieBospl. 3HaTh BelecTBa: IIII0K03a, caxapo3a, Kpaxmall, KjieTdaTka
BaHHBIMH Kaccudukarms Ymerh onpenensaTs OpUHAMISKHOCTh BELIECTBA K Pa3IMYHbIM KjaccaM
OpraHUYECKUX OpPraHUYECKUX COCAMHEHUM; BBIMONHATH SKCIIEPUMEHT IO
COEIMHEHUH. pacro3HaBaHUIO0 OPTAaHUYECKUX COSAMHEHUH; OOBSICHATD 3aBHCUMOCTh
Xumuueckue CBOIICTB BELIECTB OT UX COCTaBa U CTPOCHUS
CBOICTBa OCHOBHBIX
KJIACCOB
OpraHUYECKUX
BEIECTB
25 KonTtpoabnas pabora Ne 2. KonTpons
Kucnopoaconepxamue 3HAHUH,




OPraHnv4CCKrUC COCANHCHUA

YMEHUH,
HAaBBIKOB

TEMA 4. A30TCOJIEPXKAIIME COEJJMHEHUS U UX HAXOKJIEHUE B ) KUBOM ITPUPO/IE (4 uaca)

26 ITousaTre 00 aMuHaX. AHUINH KaK 1 K0M61/1Hp1po- AMuHBI. XUMUYeCKHEe | YMeTh HAa3bIBaTh U3yUEHHBIC BEIIECTBA 10 «TPUBUATILHON) U
OpPTaHUYEeCKOE OCHOBAHME BaHHBIN CBOWCTBA OCHOBHBIX MEXKIYHAPOTHON HOMEHKIIATYpE; XapaKTEepU30BaTh CTPOCHHUE U
KJIaCCOB CBOICTBA M3YYCHHBIX OPTAHUYECKUX COCTUHEHUMN; OMPEENATh
OpPraHUYECKUX MPUHAICKHOCTD BEIIECTB K PA3THYHBIM KJIACCAM OPTaHHYECKUX
COEIMHEHUN. COEAMHEHU N
Kiaccudukarus u
HOMEHKJIaTypa
OpraHUYECKUX
COCJIMHEHUH
27 AwmuHOKHCTOTHL. benku. 1 KomOuaMpO- | AMHHOKHCIIOTHI. YmMerh XapakTepu3oBaTh CTPOEHHUE U CBOMCTBA N3YYEHHBIX
BaHHBIM benku OpPTaHUYECKUX COCAMHECHUI; ONPEIIATh MPUHAICKHOCTD BEIIECTB K
pa3IMYHBIM KJIACCAM OPraHUYECKUX COEIUHEHUN
28 HyxkiienHOBBIE KUCTTOTHI 1 KomOunupo- | HykinenHosbie YMeTh_xapakTepu3oBaTh CTPOCHUE U CBOMCTBA M3YYEHHBIX
BaHHBIMH KHCJIOTBI OpPraHUYECKUX COCAMHEHUM; ONPEIUISATh TPUHAIEKHOCTD BEIECTB K
pa3JIMYHBIM KJIacCaM OPraHUYECKUX COENUHEHMI
29 IIpakTyeckas: padora Ne 1. 1 IIpakTukym YMeTh_onpenenars NpUHAJIKHOCTh BEMIECTB K pa3IUYHBIM Klaccam
Wnentndukanmst opranngeckux OpPraHUYECKUX COCAMHEHHI; BBIMOIHATh XUMUUECKUN 3KCIIEPUMEHT MO
COCIMHEHUI PAcCIO3HABAaHUIO BAXKHEUILIMX OPTAHUYECKUX BEIIECTB; UCIOIb30BATh
MpHOOpPETEHHBIE 3HAHNS U YMEHHSI 0€30I1acHOr0 0OpaIIeHus C
TOPIOYMMH BEIIECTBAMH, JIAOOPATOPHBIM 000PyTIOBAaHIEM
TEMA 5. BUOJIOT'NYECKU AKTUBHBIE OPTAHUYECKUE COEANHEHMUS ( 1 yac)
30 ®epmeHThl. BuTaMuHBIL. 1 KomOunamposa 3HaTh BEIECTBA: TOPMOHBI, ()epMEHTHI, BATAMHHBI, JIEKapCTBa
I'opmonsl. JlekapcTBa HHBII
TEMA 6. ACKYCTBEHHBIE U CHHTETUYECKUE ITOJIMMEPBI ( 4 yaca)
31 | HckyccTBeHHBIE MOTUMEPHI | 1 | KomOunmpo- | ITonumepsr: | 3HaTh BaKHEWIIME UCKYCCTBEHHBIE BOJIOKHA, MIIACTMACCHI




BaHHBIN

mIacTMaccChl, BOJIOKHA

32 CuUHTETHYECKHE TIOITUMEPEI Kombunmpo- [Honumepsr : 3HaTh BaKHEHIINE CHHTETHUECKHIE COJIOKHA, KaYdyKH, IIaCTMACCHI
BaHHBIH MJIaCTMACCHI,
BOJIOKHA, KAY1yKH
33 I[pakTuyeckas paéora Ne 2. MPAKTUKYM YMersb _onpeaensTh NPUHALISKHOCTD BEIIECTB K PA3IMYHBIM KJIaccaM
PacnoznaBanue muactmace u OpPraHUYECKHX COCTUHECHUI; BBITIOIHATS XUMUYCCKUI SKCIIEPUMEHT 110
BOJIOKOH pacro3HaBaHUIO BaKHEHIIINX OPraHUYECKUX BELIECTB; UCTIONB30BATh
nproOpeTeHHbIe 3HAHUS U YMEHHS 0€3011acCHOr0 00paIleHus C
TOPIOYMMH BeI[ECTBAMH, Ta00PaTOPHBIM 000pYA0BaHHEM
34 AHanu3 pe3yynbTaToB 00y4eHHS. Koppexuus
IlonBeneHnre UTOroB 3HAHUU




