MYHUIUITAJIBHOE BIOJIZKETHOE OBIIEOBPA3OBATEJIBHOE YUPEX/EHUE
CPEJHAA OBIIEOB PA3OBATEJ/IBHAS HIKOJIA Ne 12 UMEHU
I'EPOSA COBETCKOI'O COIO3A NTOKPBIIIKNHA AJTIEKCAHAPA UBAHOBUYA
M YHUIUITIAJIBHOT' O OB PA3BOBAHMS TUMAIIEBCKUI PATOH

YTBEPX/IEHO
pELIEHUEM TIENArOTHIECKOTO
COBETa
oT 31.08.2020 ronxa nmpoTokost Ne 1
[Ipencenarens
A.B.I1IB1KOB

o quck pykoBouTerst OY

PABOYAA TTPOT'PAMMA

I[lo XUMHUHA

YpoBens obpazoBanms (Kiacc) cpeanee obmee oopazoanue(10-11 kimacc)
(
KommnuecTBo uacos 136

VYuurens lennpuk Ceriana KoHcTaHTUHOBHA

[Iporpamma pazpabortana B coorBercTBuM ¢ GKI'OC - 2004 cpennero odiiero
o0pa3oBaHusl 1 HA OCHOBE aBTOPCKOM MPOrpaMmbl AJis 00111€00pa30BaTeNbHbIX
opranuzaiuii / 1..Hosoumuckuii, H.C.HoBommHckas

Mocksa «Pycckoe cioo» 2014



MYHUIUITAJIBHOE BIOJ’KETHOE
OBIIEOBPA3OBATEJIBHOE YUPEX/JIEHUE CPEIHAA
OBIIEOBPA3OBATEJIbBHAS HIKOJIA Ne 12 UMEHHA
I'EPOSA COBETCKOI'O COIO3A NOKPBIIIKNHA AJTEKCAHAPA UBAHOBUYA
M YHUIAIIAJIBHOT' O OB PA3OBAHUSI TUMAIIIEBCKAM PAHOH

YTBEPX/IEHO
pELIEHUEM TIENArOTHIECKOTO
COBETa
oT 31.08.2020 ronma nmpoTokost Ne 1
[Ipencenarens
A.B.I1IBbI11KOB

o uch pykoBouTes OY

PABOYAA TTPOT'PAMMA

I[lo XUMHUHA

VYpoBens obpazoBanms (Kiacc) cpearee obmee oopazopanue(10-11 kimacc)
(
KommuecTBo uacos 136

VYuurens lennpuk Ceriana KoHcTaHTUHOBHA

[Tporpamma paspabotana B cootBeTcTBUH ¢ DI'OC cpemgnero obmero
o0pa3oBaHus U Ha OCHOBE aBTOPCKOM MpOrpamMMbl I 00111e00pa30BaTeIbHbIX
opranuzauuii / M.H. AdanacneBa

Mocksa «IIpocermienue» 2018r.



ITosicHuTE IbHASA 3a1IMCKA

Pabouas mporpamma no xumuu paspadorana aist o0 ydenus B 10 -11 xmaccax Ha ocHOBe
(e IepabHOTO KOMITOHEHTA rOC yAapCTBEHHOTO CTaHAapTa OCHOBHOTO 001iero oopasosanus (2004 r),
IPUMEPHOU MPOTrpaMMBI CPEIHEro 0011eTo ( MOJIHOT0) 00pa30BaHMs [0 XUMUU U aBTOPCKOM
nporpamMmel 1mo xumuu it 8—11 kraccoB o6meoOpazoBarenbHbIX yupexaennii: .M. HoBonmmHCckwmi,
H.C. HoBoumuckags — M.: OO0 «THUJL «Pycckoe cinoBo — PCy, 2008.

Pabouast mporpamma npenHa3zHadeHa sl 00 ydeHUsS] XMMHUU B cpeHel (TTOJHOi)
o01eo0pazoBaTeIbHON MIKOJIE HAa 0A30BOM YPOBHE.

B ocHOBY nporpamMmsbl MOJI0KEH MPUHIMI pa3BUBatoiiero ooydenus. [Iporpamma onupaercs Ha
MaTepuai, U3ydeHHbIN B 8—9 Ki1accax, I03TOMY HEKOTOpPbIE TEMBI Kypca pacCMaTpUBalOTCA NOBTOPHO,
HO yXe Ha 0oJiee BBICOKOM T€OpeTHYeCKOM ypoBHE. Takoil moxoa mo3BossieT yriayoasaTh U pa3BUBaTh
IIOHSATHE O BEIECTBE U XUMUUYECKOM IIPOLIECCE, 3aKPEIIIATh IPONUICHHBIN MaTEepUall B aKTUBHON
NaMSATH yJall XCsl, @ TAKKEe COXPaHATh PEEMCTBEHHOCTh B Mpoliecce O0ydeHHU L.

[Iporpamma oGecrieunBaeT CO3HATENbHOE YCBOCHHUE YJaIMUCS BaXKHEH IIIMX XUMUYECKUX
3aKOHOB, TEOPUH U TOHATHI; (POPMUPYET MPEACTABICHHUE O POJIM XUMU U B Pa3BUTUU Pa3HOOOPA3HBIX
oTpaciiell MPOU3BOACTBA; 3HAKOMUT C BEILECTBAMU, OKpY’Kalo IMMU 4esioBeka. [Ipu 3ToM ocHOBHOE
BHUMAaHHUE YIEIAETCS CYIHOCTH XMMUYECKU X PEAKIUN U METOJIaM MX OCYILECTBIICHHUS, A TAKKE
croco0aMm 3aIMThl OKpYKalo el cpeibl.

B mMetoauueckux pekoMeHaanuax npenojgapanus xumuu B 2017-2018 yyeGHoM rony
pEKOMEH1yeTcs u3ydeHue opranndeckoit xumuu B 10 xinacce. [IpunepxuBasch TaHHBIX
pEKOMEHJAINI N3ydEeHUE OPraHNYECKON XuMuu nepeHocurces u3 11 knacca B 10 xiacc.

Hean: -
OcBoeHME 3HAaHUI O XUMUYECKON COCTABJIAIOIIEH €CTECTBEHHO - HAYYHON KapTUHBI MUPa, BayKHEHIIMX
XUMHUYECKHU X TOHATUSIX, 3aKOHAX U TEOPUSIX.

- OBnajsieHre yMEHUSIMU TTPUMEHSITh MOJTy4eHHBIC 3HAHUS U O0BICHEHUS pa3HOOOPa3HBIX
XUMHYECKH X SIBJICHUM U CBOHCTB BELIECTB, OLICHKU POJIM XMMHUU B Pa3BUTUHU COBPEMEHHBIX
TEXHOJIOTUI U MOJy4YEHUN HOBBIX MAaTEPUAJIOB.

- Pa3BuTre no3HaBaTeIbHBIX HHTEPECOB U MHTEJUIEKTYaIbHbIX CIIOCOOHOCTEH B IIpoliecce
CaMOCTOSITEIBHOTO TPUOOPETEHUSI XUMUUECKHUX 3HAaHUM C MCIOJIBb30BAaHNEM PA3IMYHBIX ICTOUHUKOB
uH(opMauu, B TOM YHCIIe KOMIBIOTEPHBIX.

- Bocniuranme yoex1eHHOCTH B TO3UTHBHOM POJIM XUMHUH B )KW3HU COBPEMEHHOT'O OOIIECTBA,
HEOO0XOAMMOCTH XUMUYECKH IPaMOTHOTO OTHOIIIEHUSI K CBOEMY 3JJ0POBbBIO U OKpYXaro ILeH cpene.

- IIpumeHeHue MoTydYeHHbIX 3HAHUW U YMEHH 17151 0€3011aCHOTO UCIO0JIb30BAHUS BEIIECTB U

MaTCpuajioB B 6BITy, CEILCKOM XO3SIMCTBE U Ha IIPOU3BOJACTBEC, PCHICHUA ITPAKTUYCCKUX 3a/ia4 B



MOBCEHEBHON KU3HU, IPEIYIPEKICHUS SIBICHUN, HAHOCSIIM X BpE 3I0POBbIO YelIOBEKa U
OKPY)KAIOILIEN Cpee.

3agaum :
- PaCKpI:ITI/Ie HGO6XOI[I/IMOCTI/I XUMHUYECCKOTO 06p2130BaHI/ISI JJI pCHICHU S TOBCC IHCBHLBIX Y KU3HCHHO
BaKHBIX IMPOOJIEM.
- Peanu3zanms TMYHOCTHO - OPUEHTUPOBAHHOTO, MU (D depeHITUPOBAHHOTO TTOAX01a K 00 yIeHHTO
XUMUHU C Y4ETOM MHTEPECOB, CKIIOHHOCTEN U clocoOHOCTeN ydanmxcs yepe3 ucrnoiaszoBanue MKT.
- BocniuTanue cpeacTBaMu mpeaMera, pa3BUTHE KyJAbTYPHBIX U JyXOBHBIX TOTPEOHOCTEH,

HPaBCTBCHHOI'O IIOBCJACHUS B oxpymaromeﬁ cpeac.

Copepxanue y4eOHOIo npeameTa, Kypea.

10 knace

BBenenue B OpraHn4yeckyro XuMHI0 -5 4acoB

[IpeameT oprannyeckor XUMUH. B3anMOCBSI3b OPraHUYECKUX U HEOPTAaHMYECKU X BEIIECTB..
Oco0eHHOCTH OpraHUYECKUX COSAUHEHUI U peakinu ¢ uxX yaactueMm. OCHOBHBIE MMOJOXKEHUS TEOPHU
XAMHYECKOTO CTPOEHUS OpraHudeckux coeqnHennii A.M.byrnepoBa. Xumuueckoe CTpoeHHE KaK
IIOPSIOK COETMHEHHUSI aTOMOB B MOJIEKYJIE .3aBUCUMOCTb CBOWCTB BELIECTB OT XMMHUYECKOTO CTPOCHUS
Mouiekyn. M3omepus. 3HauyeHHe TEOPUM XUMHYECKOTO CTPOEHHS.
JeMoHncTpanuu.
1.006pa3iamu opraHuYECKUX BEIIECTB, U3ACITUH U3 HUX
2. Moaenu Moniekya OyraHa v u300yraHa

Pacuérnbie 3agaun. HaxoxaeHne MonekyasipHoi GopMyItbl Ta3000pa3HOTO yIIIEBOIOPOAA IO

€ro OTHOCUTEJIbHOM MJIOTHOCTA U MacCOBOM J0JI€ 3JIEMEHTOB HJIM IO MPOAYKTaM CTOPAHUSL.

YriaeBoaopoanbl

Tema 1. [IpeaesbHbIE YIJIeBOAOPOABI 8 Hac

AJIKaHbl. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYBI MeTaHa. [ mopuausanus
opbuTasiell atoma yriepoaa. 'oMosiornueckuii psija. HOMEHKIATypa U M30MepHUs YIIIEPOJHOIO CKEJIETA.
3aKOHOMEPHOCTH U3MEHEHU s (PU3MUECKU X CBOMCTB aJIkaHOB. X MMHUUYECKHE CBOMCTBA ( HAa IpUMeEpe
MeTaHa U 3TaHa) raJIoTeHUPOBaHKE, TOPEHKE, TepMUUECKoe ITpeBpaleHue. Haxoxaenue B mpupose u
MIPUMEHEHHUE AJIKAHOB.

AJikeHbl. ['oMosornyeckuii psii, HOMeHKIaTypa. M3oMepus yriepoaHoro CKejieTa u
MOJIOKEHHE IBOMHOM CBs3U B MoJiekyse. Pu3nueckue W XMMUYECKUe CBOMCTBA ( Ha MpUMepe
ATUJIEHA): peaKIUU MIPUCOeINHEH U, TOpeHus, mosmmepusanuu. [loxyuyenue u obnactu npuMeHeHue

AJIKCHOB.



Aakaauennbl. [IoHATUS 0 AMEHOBBIX yIIeBOAOpOAaX. JIMBUHMUI U U30MPEH. XUMUYECKUE
CBOMCTBA: PEAKLIUU IPUCOCAUHEHNS U NToymMepu3anny. HaTypaabHbIi U CHHTETUYECKUN Kayd yKU.
Bynkanuzamnus kayuayka. Pesuna. [Ilpumenenue kayayka u pe3unsl. Paboter C.B.JIebenena.

Ankunbl. [Torstue 06 ankunax. ['omonornueckuii psan ankuHoB. DuU3nUecKre U XUMHUYECKHE
CBOMCTBA ( Ha MpuUMepe areTuseHa). Peakiiuu npucoenuaenus u ropenus. [lomydenue anerniiena
KapOUIHBIM U METaHOBBIM criocoboMm. [IpruMeHeHne aneTniieHa.

Apensl. [loHdTHE 0 HUKINYECKU X U APOMATUYECKU X yIieBoAopoaax. dusnueckue cBoiicTBa
OeH30J1a U €ro TOKCHYHOCTh. XMMUYECKUE CBOMCTBA: PEaKIIMU 3aMEILEHU S, IPUCOECTUHEHHS, TOPEHUS.
[TonyueHue 6eH30a UUKIOTPUMEPHU3allUe alleTHIIeHA, ero IpuMeHeHue.l eHeTnyeckas cBs3b
YIJIEBOJIOPOJIOB.

IIpupoaHbie HCTOYHUKH yriieBoaopoaoB. [Ipupoanblil U nonmyTHbIe HE(TSAHON ra3bl X COCTAB
u ucrnonb3oBanue. Hedrs u Hedrenpoaykrel. OKkTaHOBOE YUCIIO OCH3MHOB. OXpaHa OKp yXKaro ek
cpezbl pu HedrenepepaboTKe U TPAaHCIOPTUPOBKE HE(YTEPOAYKTOB.

JdemoHcTpanum.

1. Tabnuua «"OMOJIOTHYECKUTH psifl MPEAeTbHBIX YTIIEBOJOPOIOB U UX AKUIBHBIX PaUKAIOB »

2. Mogenu MOJIeKya ME€TaHa U AP YT X YIII€BOJOPOIOB.

3. Onpenenenue HaMU4KSA yIJIEpoJa U BOJOPO/Ja B COCTaBE METaHa 110 MPOJLyKTaM T'OPEHHUsL.

4. OtHoueHUE TapaduHa K BOJIE U KEpaCUHY UM OEH3UHY.

5. T'openue MeTaHa, mapaguHa B YCIOBHSX N30BITKAa U HEOCTATKa KUCIOPOA.

6. B3pbIB MeTaHa C BO3IyXOM.

7. OTHOIICHNE MeTaHa K OpOMHOI BOJIE.

8.Tabnuna «CpaBHEHHE COCTaBa AJIKAHOB U AJIKCHOB)

9.IlonydyeHnue 3TUIIEHA U €r0 CBOMCTBA: TopeHue. BaanmopelictBrue ¢ OpoMHON BOIOIA.

10.06pa3upl u3Aenuii U3 MOJUITHIICHA.

11.0THOIIEHNE KaydyKa U PE3UHBI K OPraHUYECKUM PaCTBOPUTEISIM.

12. Tlonyuenue aneTusieHa KapOuIHBIM CIIOCOOOM U €T0 CBOICTBA: TOpPEHUE, B3aUMO/ICHCTBUE C
OpOMHO¥ BOJIOM.

13. beH3oa kak pacCTBOPUTENb. DKCTPAKIMS KO U3 UOTHOU BO/IBI.

14 OtHomeHue OeH30J1a K OpOMHOI BOJIE.

15. Konnexitus oOpasiioB HedTH U HEPTETPOTYKTOB.

JladopaTopHbIii onbITNe1

O3nakomiieHue ¢ o0pa3iamMu KaydyKOB. pe3UHbBI U YOOHHTA.
PacyeTHble 3a1aumn.
Pemienne pacueTHbIX 3a7a4 10 MaTepUaliaM TEMBI.

@OyHKIHOHAIbHbIE TPOU3BOAHBIE YIIeBOA0Po10B.(12 yacoB)



[lonsiTne GyHKIIMOHAILHON TPYIIITHI.

IIpeneJibHBbIE OAHOATOMHBIE CIIMPTHI. ['OMoOsIOrMUecKuid pan, HomeHknarypa. dusndeckue u
XMMHUYECKHE CBOMCTBA CIUPTOB( HA IPUMepPEe METaHOJIa U 3TaHOJIa) B3aUMOIEHCTBHE C
AKTUBHBIMU METaJIJIaMH, KHCIIOPOJIOM, I'aJIOTEHOBOJOpOIaMH. BH ykpuMoneKynspHas
neruaparamus. ['openue cnuproB. KadectBeHHas peakius Ha cnupthl. [lonydenue stanona
TUIpaTaliei 3TUIIEHA U ITyTeM CIIUPTOBOI0O OpOoXKeHUs INIOKO3bl. [I[ppuMeHenne cnupTos.
JlelicTBUE CITMPTOB HA OPTaHU3M.

MHoroaToMHble CIUPTBI. DTUJICHIJIMKOJIb U ITIMLEPUH. TOKCHUHOCTb 3TUIEHIIMKOISA
Oco0eHHOCTH XUMUYECKUX CBOMCTB U MPAKTUYECKOE UCIIOIb30BaHNE MHOTOATOMHBIX CIT UPTOB.
DenoJj. Pusnveckrne CBONCTBA, TOKCHYHOCTh ()eHOJIa. XUMHUYECKHE CBOMCTBA: PEaKIINH C
y4acTHEeM TUAPOKCUIIBHOM IpyMNIbl U OEH301bHOTO Kojblia. KauecTBeHHas peakuus Ha peHos U
ero npuMeHenne. OxpaHa OKpy)KaroIiel cpeibl OT IPOMBIIUIEHHBIX OTX0/10B, COJIEPKAILM X
deno.

IlepBUYHBbIe aMUHBI MpeaeabHOr0 psifa. CocTaB, HOMEHKIATYpA, U3NUECKUE H XUMUICCKUE
CBOMcTBa( B3aUMOCBSI3b C BOJIOM U KHcioTaMK). [IpuMeHeHre aMiuHOB.

Aabaernabl. CocraB, HOMeHKIaTypa. OU3nUecKre U XUMUYECKHE CBOMCTBA: peaKIINU
IIPUCOEIUHEHM S, OKUCIIeHU. [losydeHne anpaernioB oKuciIeHneM cnupToB. [Ipumenenue.
dopManmpaeTHIA U alleTabaeTu/ A . J(efiCTBHUE abAeTHIOB Ha KUBBIC OPTaHU3MBI.

IIpeaenbHBIC 0THOOCHOBHBIC KAPOOHOBBIE KHCIOTHI
['omonoruyeckuil psii, HOMEHKIATypa, pU3NYEcKre CBOWCTBA. XMMUYECKUE CBOMCTBA:
B3aMMOJICHICTBUE C METAJNIAMH, OCHOBAHUSIMH, OCHOBHBIMH M aM(OTEPHBIMU OKCHIAMH, COJISIMH,
CIIUPTaMHU.. TOJTYYCHUE U IPUMEHEHNE MYPABBUHOU U YKCYCHOM KU CIIOT.

CaoxHuble 3pupbl KapOOHOBBIX KMCJI0T. CocTaB, HOMEHKIaTypa. Peakius srepu puxanuu.
['uaponm3 cinoxHbIX 3 gupoB. [Ipumenenne cnoxubIX 3 upos. Mx ¢usndeckne cBOMCTBA,
pacnpoCcTpaHEeHHE B IPUPOJE U IPUMEHEHUE.

Kupbl — cnoxxHbIe QU TIHIIEpUHA U BBICIIMX Kap O0HOBBIX KHCIIOT. JKuphl B mpupoe U ux

CBOMCTBA. ' MIpOSIN3 ¥ THAPUPOBAHUE KUPOB B IIPOMBILTIEHHOCTHU. [IpeBpaleHue KupoB MUK
B opranusMme. lInmeBas HeHHOCTh KUPOB U MMPOJTYKTOB Ha UX OCHOBE.

Mblj1a — coyM BBICIIIMX Kap O0HOBBIX KHCIIOT. Moronme cBoiicTBa MbLia. [loHsiTHe 0
CHHTETUYECKUX MOIO M X CPEJICTBAX. 3alMTa MPUPOabl OT 3arpsisHenus CMC.
JleMOHCTpanuu.

1. PacTBOpMMOCTH CIUPTOB B BOJIE.

2. Topenue stanona.

3. BzauMmopelicTBHE 3TaHONIA C HATPUEM.
4

KauectBeHHas peakuus Ha (eHOII.



BzaumopeiictBue opMmainbieruia c aMMHadyHbIM PACTBOPOM OKcHa cepedpa.
Tabnuna «["'oMOIOTHYeCKUii peIeNbHbBIX 0IHOOCHOBHBIX KAPOOHOBBIX KUCIOT»
OOpa3siibl pa3TMIHBIX KAPOOHOBBIX KUCIIOT.

OTHomeHNE KapOOHOBBIX KUCIIOT K BOJIE.

© 0o N o O

CBolicTBa KUPOB: pACTBOPUMOCTh. OTHOIIICHUE KHUJKUX KUPOB K OPOMHOI BOJIE.

10. CgoiictBa Mputa. CpaBHEHHE CBOMCTB MbLIA M CHHTETHYECKMX MOIO LI X CPEZICTB.

JlaGopaTo pHbIii onbITNe2

Oxucnenne cnuproB okcuioMm meau(11)

JlaGopaTo pHbIii onibITNe3

CaoiicTBa MM EeprHa

JlabopaTtopHbIii onbITNe4

CpaBHEHHE CBOMCTB YKCYCHOM U COJSTHOM KUCIIOT

Pacyernbie 3axa4u.

Pemenue pacyeTHbIX 3a/1a4 110 MaTepuany TEMBbI.

IMonmud ynkuuonanbHbie coenHeHUst (9 4yacoB)
Yraesoasl
Monocaxapuabl. ['moko3a. Haxoxxnenue B mpupose. Anpaeruatas gopma CTpoeHHe
MOJIEKYIIbl. DU3HYECKUEe W XMMHUYECKHE CBOMCTBA IIIOKO3bl. Peakiinu ¢ yuacTuem ajibJIeruHON
U KapOOKCUIIbHOH Tpymil. OpoxeHue. buonornueckas poib U IpUMEHEHHE.
HMucaxapuabl. Caxapo3a. CoctaB. Haxoxnenue B npupoje. CBOMCTBAa M TPUMEHEHHUE CaXapO3bl.
buonornueckoe 3HaueHueE.
Monaucaxapuabl. Kpaxman u 1emirono3a Kak IpUpOIHbIE MOJIUMEPHI. UX COCTaB, HAXOXKACHHE B
IpPUPOJIE, CBOMCTBA U IPUMEHEHNE. bruonornueckas posiab Kpaxmaia U LeJUTI0I03bl.
Bosnokno. ITonsiTre 06 HCKYCCTBEHHBIX BOJIOKHAX HA IPUMEPE all€TaTHOTO BOJIOKHA.
CuHTeTMYECKHE BOJIOKHA, UX CBOMCTBA U IPAKTUUECKOE 3HAYECHUE.
AMMHOKHUCI0TBI. CocTaB U HOMEHKIaTypa. Pu3nueckue CBOWCTBA. AMHUHOKHCIOTHI KaK
amdoTepHbie oprannveckre coequHenus. [lentunas cBs3b. bruonornueckoe 3HaueHue
AMUHOKHCIIOT ( 3aMEHUMBIE U HE3aMEHHUMbIE KUCIOThI). OOIacTi mpruMeHEeH!sI aMUHOKHUCIIOT.
Beuakn kak npupognsie ouonomimepsl. CoctaB 0enkoB. . Duznueckre 1 XUMHUYECKUE CBOICTBA
OeNKOB; TUJIPOJIN3, ICHATYypallHs, KaueCTBEHHbIE (IIBETHBIE) peakiuny Ha Oenku. . [IpeBpamienus
OenkoB B opranusme. buosnornueckue QpyHkuu GENKOB.
JdemMoHcTpanu
1.B3aumoneiictBue TIOKO3bI ¢ ruApokcuaoM Meau (I1) mpu koMHaTHOM Temmeparype u

HarpCBaHUMH.



2. OTHomeHue caxaposbl K TuapokcuaoM Meau (II) mpu komHATHO# TemmepaType 1

HarpeBaHuH.

3. BzaumoielicTBHE Kpaxmaia ¢ HOJA0M.

4.00pa3ubl HAaTypadbHBIX. ICKYCCTBEHHBIX 1 CHHTETUYECKUX BOJIOKOH U U3JIENUN U3 HUX.

5. O06pasipl KapOOHOBBIX KUCIIOT.

6./loka3arenbCTBO HANMMYHS (PyHKIIMOHATBHBIX TPYII B MOJIEKYJIaX aMHHOKHUCIIOT.

7. lenatypanus O€IKOB MPU HArPeBaHUU U MO/ IEHCTBUEM KHUCIIOT.

8. KauecTBeHHBIC peakiny Ha OCIKH.

IpakTuyeckas padoraNel

BonokHa u nosmmepsl.

IIpakTHyeckas padoraNe2

Pemenune sxcniepuMeHTaIbHBIX 33/a4.

buosiornyecku akTuBHbIE BelecTBa ( 2yaca)

®epMeHTBI- OHMosIorMYeCcKUEe KaTann3aTtopsl. [IpuMeHeHne 1 O1oI0rnuecKoe 3HaYeHne
(epMEeHTOB.

Buramunbl. BoopactBopuMblie U )KUPOPACTBOPUMBIE BUTAMUHBI U KX OMOJIOTMYECKOE
3HavyeHue. Butamun C (ackapOMHOBAas KUCIIOTA)

I'opmonbl. buonorndeckoe aericteue ropMoHOB. PU3MOIOrNYecKas akTiBHOCTh (FePMEHTOB.
BuTaMMHOB 11 TOPMOHOB B CPaBHEHUH.

JlekapcTBeHHble npenapatbl. Kinaccudukaius iekapcTBEHHBIX TpenapaToB. buonornyeckoe
JIeiCTBUE JIEKapCTB. SIBlIeHNE IPUBBIKAHUS MUKPOOPraHM3MOB K TOMY WJIM MHOMY IIpenapary.

JdemoHcTpauuu

1. OO6pa3ipl BUTAMUHHBIX ITpenapaToB. [lonuBUTAMUHBL.

2. OO0pa3s1ibl JICKAPCTBEHHBIX MPEMapaToB.

11 kaacce

I. Crpoenne BemecTBa (8 4acoB)

Atom. O0001IIeHIE paHee OTydeHHBIX 3HaHui 00 arome. CocTtaB aroma: spo (IPOTOHBI U
HEUTPOHBI ), ANEKTPOHBI, UX 3apsy1 U Macca. 3aps siapa — BakKHEHIask XapaKTepucTuka aroma. M30Tomnsl.

DJIEeKTpOHHAs CXeMa aToMa.

Pa3BuTue npencraBiaeHu O CIOXXHOM cTpoeHuH atoMa. COCTOsIHUE 3JIEKTPOHOB B aTOME.
JIBoiicTBeHHas pupoaa dekTpoHa. [lonstue 06 atoMHBIX opOuTansax. dopma opburanei (s-, p-,
opOutanu). Pactipenenenue 3J€KTPOHOB 110 YHEPTETUUYECKUM YPOBHSIM U IMOyPOBHSIM B aTOMax
9JIEMEHTOB OT BOJOPO/Ia JI0 Kabius (S-, P-, 311eMeHTOB).OCOOCHHOCTH CTPOCHHUSI DJICKTPOHHBIX

000J10YeK aTOMOB MTEPEXOTHBIX JIEMEHTOB ( (-371eMEHTOB).



IHepuoanyeckmii 3akoH u [lepuoanueckas cucrtema xuMuiecku X anemeHToB . 1. MenaeneeBa
B CBETE Teopuu cTpoeHus aroma. CoBpeMeHHast GopMyaupoBKa B (PH3UUECKUN CMBICI
MEePUOINYECKOT0 3aKoHA. [[pHUMHBI TEPUOAMYHOCTH U3MEHEHU S XapaKTePUCTUK U CBONCTB aTOMOB
3JIEMEHTOB U UX COGI[I/IHCHI/Iﬁ Ha MMpuMepax MaJiblIX IMCEPUOA0B U ITIABHBIX MOATPYIIIL. 061_[[3.51
XapaKTepUCTHKa JIEMEHTA U CBOMCTB €ro COeMHEHN Ha OCHOBE MOJIO0XKEHHUSI AJIEMEHTA B
Ilepnoanueckoii cucreme. [Ipenckazanue CBONCTB BEILECTB HA OCHOBE MEPUOJMYECKOTO 3aKOHA.

3HaueHHE MEPUOJUYICCKOIO 3aKOHA JISA pa3BUTUA HAYKH U IIOHUMAaHU A Hay‘lHOfI KapTUHbBI MUPaA.

XuMu4ieckasi CBsi3b

KoBanenTHast xumMu4eckast CBsi3b, MEXaHH3MBI €€ 00pa30BaHUs : OOMEHHBIN U IOHOPHO-
aKLUENTOPHBIN.

[TonsipHas u HenmoNsipHAsA KOBAJICHTHASI CBS3b.

KonnuecTBeHHbIE XapaKTEPUCTUKN XMMUYECKON CBSI3U : JHEPTUS CBSA3H, JUIMHA CBSI3H .

HonHasi cBsI3b KaK MPEIEbHBIN CTy4ail KOBAJICHTHOW MOJISIpHOW cBsi3u. ExriHas mpupoaa
XUMHUYECKOH CBsi3u. CTeneHb OKUCIICHUS U BAJICHTHOCTh aTOMOB XUMHYECKUX 3JIEMEHTOB. CpaBHEHUE
BaJICHTHOCTH M CTEIICHU OKHUCJICHHA. ..

Bonopoanasi cBsi3b. BiisiHre BOOOpOAHONM CBSI3U HA CBOKCTBA BEILECTB.

Tunbl KpUCTALTUYECKUX PEIICTOK; HOHHBIE, aTOMHBIE, MOJICKYJIIPHBIC U METATJINYECKUE
KPUCTAJIMYECKUE PEILICTKU.

MeTanaundeckasi CBsi3b, €€ 0COOCHHOCTH. 3aBUCHUMOCTb CBOMCTB BEITECTB OT THIIA CBSI3H MEXKTY

JacTUIlaMU B KpucTaiax. BemiecTBa MOJIEKyISIpHOTO ¥ HEMOJIEKYJIIPHOTO CTPOEHHSL.

JdeMoHcTpanun

1. Monenu 351eKTpOHHBIX 00JIaKOB Pa3HOM (OPMEI.

2. Monem KpyCTayIMUeCKUX PELLETOK, KOJUICK ST KPHCTALIOB.

3. OnBITHI, pacKPHIBAIONIE B3aUMOCBSI3b CTPOCHHUS BEIIECTBA C €TO CBOMCTBaMHU (BO3TOHKA HOJIA,
HarpeBaHMe KBaplia, Cepbl U IOBAPEHHOH coun).

4. KunopunbeM «XKu3nb u HaydHas nesrenbHocTh .M. Menneneesa

II. Xumuveckue npoueccst (11 yacon)
XHUMHYECKHE PeaKIMU U 3aK0OHOMEPHOCTH UX NPOTEKAHUSA

CylmHOCTh XMMHYECKOW peaKIfu: Pa3phiB CBS3EH B peareHTax u 00pa3oBaHUE HOBBIX CBSI3EH B
MPOAYKTaX peaKuu. JHEPreTHKa XUMUYECKU X PeaKIUil. DK30- U 3HJIOTEPMUYECKUE PEAKIUH.
TennoBoii 3ddexr peakuuu. TepmoxumMuueckue ypaBHEHUS.

Cxopoctb peakuuu. ['oMoreHHble 1 reTeporeHHble peakimu. GakTopsl, BIMSIONKE HA CKOPOCTh
PeaKIMu: IPUPOA PearupyroX BEIIECTB, KOHIIEHTpalis, Temieparypa (npasumio Bant-T'odda).

IInomans IMMOBCPXHOCTU COMMPUKOCHOBCHU I pCAIVPYIOIIM X BEIICCTB. KaTaJ'II/ISaTOpBI u karamu3. Poib



KaTaJlM3aToOpPOB B IPUPO/IE U MHTEHCU (PMKALIMU TEXHOJIOTUYECKHU X ITPOLIECCOB.

OO6patumblie u HeoOpatumMble peakiuu. [lonsarue xumnyeckoro paBHoBecus. CocTossHUuE
XAMUYECKOTO paBHOBECHS. XMMHUUYECKOE paBHOBECHE B TOMO- U T€TEPOTeHHBIX peakuusx. GakTopsl,
BJIMAOIIMC Ha CMCIICHNUC PaBHOBCCU S (KOHI_IGHTpaH,I/IH pCarcHTOB, TCMIICpATypa U ,Z[aBJICHI/IC).
[Tpunnun Jle [laTtense. Ponbs cMelieHnst paBHOBECHU S B YBEIMYEHUN BBIXOJ1a TPOAYKTA B XUMHYECKOM

MPOMBINIUICHHOCTH.

PaCTBOPLI . Iae KTPOJUTHIECCKast JUCCoUall usl

[Tonsitue o nucnepcHpix cuctemax. Kiaccu gukarust mucriepcHbix cucrteM. [louamue o
konnouoax. (301u, 2enu) u ux 3Hayenuu. VICTHHHBIC paCTBOPBHI.

OOpa3zoBaHue pacTBOPOB. SBJIEHUS, MPOUCXOISAIIME TPU PACTBOPEHU U ; pa3pyIICHHE
KPUCTAJUTMUECKOU PEeIeTKU, T PQy3us, TUCCOLHAIINS, THApaTaus. PacTBOPIMOCTE BEIIECTB B BOJIE.
@DaKTophl, BIUSIONME HA PACTBOPUMOCTH BelecTB. HachlieHHBIN pacTBOp. BiusiHue Ha
PacTBOPUMOCTH MPUPOIbI PACTBOPSEMOTO BEIIECTBA U PACTBOPUTEIS, TEMIIEPATYPhI U JIABJICHUSI.

CnocoObI BbIpa)KEHUs COCTaBa paCTBOPOB: MACCOBAsH I0JIsl pACTBOPEHHOTO BEIIECTBA.

DJIeKTPOJIUTHYECKAA qucconuanus. J[rccouanus 3JIeKTPOJIMTOB B BOJIHBIX pacTBOpax.
Crnabble U CHIIbHBIE DJIEKTPOIHUTHI.

Cpelia BOJHBIX paCTBOPOB: KUCIOTHAs, HEUTpalibHasl, 1enoyHas. Bogopo nublii mokazarens (pH)
pactBopa. IHnaukaTopsl. 3Haue€HUE CPeJIbl PACTBOPOB IJI XUMHUYECKUX U OMOJIOTHYECKUX MPOIIECCOB.

Peakuny noHHOTO OOMEHa B BOJHBIX pacTBOpaXx.

Peakuyu ¢ M3MeHeHHEM CTelleHeil OKUCIeHISI ATOMOB XMMHYeCKHUX 3JIEMEHTOB

Kiraccudukanus xaMudecku X peakiinii. OKHCIUTETbHO-BOCCTAHOBHTEILHBIC PEAKITHH .
CocraBieHue ypaBHEHU OKH CIUTEIbHO-BOCCTAHOBUTENBHBIX peakinii. MeTo1 3JIeKTPOHHOTO
Oananca.OKUCINTEIbHO-BOCCTAHOBUTENBHBIE PEAKLUH B IPUPO/IE, TPOU3BOJICTBEHHBIX MTPOLIECCAX U

KU3HCACATCIIbBHOCTU OPraHU3MOB.

JIeKTPOJIM3. DJIEKTPOJIN3 PACILIIABOB U BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB C HHEPTHBIMU
asekTpoamu. [IpuMenenue 31eKTposn3a B IPOMBIITICHHOCTH.
Koppo3sus metamioB. Yuiep0 ot koppo3uu. Buabl koppo3uun (Xumudeckast u

anekrpoxumudeckasi). CriocoObl 32U TH METAIIOB OT KOPPO3UH.

JdeMoHcTpanun

1. DK30- ¥ HAOTEPMHUYECKHE PEeaKINH (TAIICHNE U3BECTH U PA3TI0KEHHUE TMXpOMaTa aMMOHUS).
2. O0pasibl AUCTIEPCHBIX CHCTEM C KHJIKOW CPeoH.

3. O0Opa3Ibl MUIIEBBIX, KOCMETUYECKH X, OMOJIOTHYECKAX U MEIUITUHCKIX 30JIeH U Telei.

4. Ddpdexr Tunnans.

5. DnekTponu3 pacTBOpoB xopuaa meau (11) u cynbdaTta HATPUS WK Kausl.



JlaGopaTopHbiii onbIT 1

CMCHIGHI/IG XUMHUYCCKOI'O PaBHOBCCU A IMTPHU USMCHCHHU N KOHLCHTPAIIMH PCarupyro iy x BEUICCTB.

JlaGopaTo pHbIii ONILIT 2

TertoBbI€ ABJICHUS IPU PACTBOPEHUH.

JlaGopaTo pHbIii onibIT 3

Peakiiun moHHOTO OOMEHA B pacTBOpeE.

JlabopaTopHblii onbIT 4 OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKLIHH.
IIpakTuyeckas pa6ora 1 CKopoCTh XUMHUUYECKOH pEeaKUH.

PacueTnbie 3agqaua 1. Pemenue 3am1au ¢ ucnonp3oBanuem npaswia Bant-T'odda.
1II. BemecrBa u ux cBoiicrBa ( 11 yacos)

O06001eHne CBOMCTB BaKHEHIIIMX KJIACCOB HEOPTAHUYECKHU X COSMHECHU I
Oxcuasbl. Knaceu ¢pukarus, pusnyeckue 1 XAMUYECKIE CBOMCTBA.

I'mapo kenambl :

- OCHOBAaHWSI, HX TUCCOIMAIIHS 1 XHMUYECKIE CBOWCTBA;

- KHUCIIOTBI, MX IUCCOLIMAIMS U XUMUYECKHE CBOMCTBA;

- am@oTepHBIC TUIPOKCH/IBI, KX XUMUYECKHE CBOHCTBA.

Coun:

- CpeIHME COJH, MX TUCCOIUAIMS U XNMMHYCCKIE CBOMCTBA,;

- KHCIIbIE COJIM, WX MONyYeHHS U AUCCOIUAIIHS;

- OCHOBHBIC COJIM, UX HOMCHKIIATypa M JIUCCOIUAIHS.

I'enetnueckas CBs3b MCKAY KilIaCCaMU HCOPraHNYCCKUX COCIMHEHUIA.

I'upponus coneit. CymmocTh mpoliecca ruaponnsa coneit. ['maponus coneit pa3nuyHbIX TUIIOB.
HewmeTtannbl. O6umii 0630p HemeTaiioB. [lonoxxeHue 311eMeHTOB, 00pa3yro IMX MPOCThIE

BeIlleCTBa — HeMmeTalutbl, B [lepuoanueckoii cucreme. OCOOEHHOCTH CTpOeHUS UX aToMOB. CTpoeHue
IIPOCTBIX BEIIECTB — HEMETAUIOB. AjutoTponus. PU3NYeCKre U XMMUYECKAE CBOMCTBA HEMETAILIIOB.
OxucnuTeNnbHbIE CBOMCTBA: B3AUMOICHCTBHE C METAIJIAMH M BOJIOPOJIOM, HEMETaIlJIaMH, aTOMBI KO-
TOPBIX HMEIOT 00JIee HU3KOE 3HAYCHUE IICKTPOOTPUIIATSTLHOCTH, HEKOTOPBIMH CIIOHBIMHI
BeIECTBaMU. BOCCTaHOBUTENBHEIE CBONCTBA B PEAKIIHSX C KUCIOPOOM, JTOPOM U O KCHUAMH
(yrmepon, Bogopon). Ponb HeMETaIIOB B MPHUPOJIE M TEXHUKE.

MeTanabl. O6umit 0630p MetayioB. [lonoxxeHne 31eMEHTOB, 00pa3yro I X TPOCTHIE BEIIECTBA
— meTaiuiel, B [lepuoanueckoii cucteme. OCOOEHHOCTH CTPOSHHUS UX aTOMOB. HaxoxkieHrne MeTaiioB
B IIPUPOJIE ¥ CIOCOOBI UX NONTydeHUsl. DU3ndecKrne CBONCTBA METAIIIOB. DJICKTPOXUMHYCCKUN Pl

HaHpH)KCHPII;'I METaJJIOB. XMMUYECKHE CBOMCTBA METAJIJIOB BSaHMOHCﬁCTBHe C IMPpOCTBIMA BCHICCTBAMU



— HEMETaJNIaMH, CO CJIIOKHBIMH BELICCTBAMM: C BOJIOM, IIEJIOYaMHU PACTBOPAMM KUCIIOT U COJIEH,
KU CJIOTaMH -OKUCJIUTESIMU (230THAsI U KOHLEHTPUPOBAHHASI CEPHAst).
IIpuMeHeHnEe METaIOB, UX CIUIABOB U COCIMHEHUN B IPOMBIIUIEHHOCTH U COBPEMEHHOM

Texauke. Poab MeTaniaoB B OpUupoac U )KU3HU OPTaHU3MOB.

JdeMoHcTpanun

1. Peakunu, XapaKTepHBIC 11 OCHOBHBIX, KUCIIOTHBIX U aM ()OTEPHBIX OKCHJIOB U THJIPOKCUIOB.

2. [lony4yeHue u CBOMCTBA CPETHUX, KHCIIBIX 1 OCHOBHBIX COJICH.

3. l'upponu3 comneit pa3muYHBIX TUIIOB.

4. Monem KpyCTaTMYeCKA X PEITETOK HOJIA, aMasa U rpadura.

5. BaumonelicTBre cephl ¢ KUCIOPOIOM U BOJOPOJIOM.

6. BeiTecHeHHEe MEHEee aKTUBHBIX TaJIOTEHOB M3 UX COSMHEHU (TaloreHu/10B) Oosee
AKTUBHBIMH TaJIOTEHAMH.

7. Konnekius MeTanioB ¢ pa3nuyHbIMU (DU3HUYECKUMU CBONHCTBAMU.

8. BzanMmoielicTBrE METAINIOB C HEMETAJUIAMU U BOJIOM.

9. BzaumopeiicTBrE alFOMUHUS WM LIMHKA C PACTBOPAMH CEPHOM U a30THOM KHUCIIOT
JlaGopaTtopHblii onbIT 5 Pacnio3HaBaHHE OKCHUJIOB.

IIpakTuyeckas padora 2 DkcriepuMeHTAIbHBIE 3a]a4M 110 pa3zeny «BeliecTBa u UX CBONCTBa»
IIpakTuuyeckasi padora 3 ety Qukanus HEOPraHMIECKU X COSTMHEHU I

PacueTHsble 3a1aun PereHue 3a1a4 Mo MaTepualy TEMBI.

IV. Xumudeckast TeXHOJIOTHs U IKoJIorust (4 u)

[Ipon3BOACTBO CEPHOIl KUCIOTHI KOHTAKTHBIM CIIOCOOOM : 3 KOHOMEPHOCTH XHUMUYECKU X
peaxuuii, BBIOOp ONTUMATIBHBIX YCIOBHI X OCYIIECTBICHUSI.

OO6ume HaydyHbIe TPUHIIUITBI XUMUYECKOTO TPOU3BOACTBA. [IpOMBIITIEeHHOE TOTy4eHUE BEILECTB
U OXpaHa OKpYXKaroIlel cpebl OT 3arps3HEeHU.

Oxpana atmocgepsbi. CoctaB armocheps! 3emau. O30HOBBI IMT 3emiii. O CHOBHbBIE
MCTOYHUKHU 3arps3HeHus atMoc (hephl. Mi3MeHeHne cBoicTB aTMOC(ephl B pe3ylIbTaTe €€ 3arpsi3HeHUS:
MApPHUKOBBIN dPQPeKT, KUCTOTHBIE JOXKIHU, PoToXUMUUecKiii cMor. [loHsATHE O IpenenbHo
nonyctuMbix koHIeHTpanusx ([TJIK) Bpeansix BemecTs. OxpaHa aTMoc Qephl OT 3arpsi3HEHUS.

Oxpana rugpocdepsl. Boga B npupone. Boga — yHuBepcanbHbii pacTBOpuTeib. Posb BOMIBI B
KpPYroBOPOTE BEIIECTB B Mpupojie. ICTOUHHUKH U BUJIBI 3arps3HeHHs BoIbl. OXpaHa BOJHBIX PECYPCOB
OT 3arpsi3HEHUSI.

OxpaHna nouBbl. [ToyBa — OCHOBHON UCTOUYHUK OOECIIEUEHU I PACTCHUI MUTATEIbHBIMU
BeIIeCTBaMHU. VICTOYHM KM U OCHOBHBIE 3arpsi3HUTENN MOUBBI. CII0COOBI CHU KECHHU S

3arpsA3HCHHOCTH IMOYBLI.



JdemoncTpauuun

1. Mopenp uin cxema pou3BOJCTBA CEPHOM KHCIIOTHI.

2. CxeMbl KpYroBOopoTa B IIPUPO/JIE KUCIOPOAa, a30Ta, CEPBI, YIIIE€POa, BOBI.

3. Cxema 6€30TX0THOTO TIPOM3BOICTBA.

4. ®unpMBbI 0 3arpsi3HEHUU BO3yXa, BOJbBI M TTOYBHI.

Pabo4asi nporpamma paccymtaHa Ha 136 y4ebHbIX 4acos.

[Iporpamma pa3zpaboTtana B cOOTBETCTBUHU ¢ yueOHBbIM miiaHoM (BYTIom) mis crynenu
cpeanero(mosHoro) obuiero oopazoBanus. XuMus B cpenHelt mkoine udydaerca B 10-11 kacce.
OOmee ynciio yueOHbIX YacoB 3a 2 To1a 00ydeHus coctapiseT 1364acoB, u3 HUX 68 yacoB (2 4 B
Henento) B 10 knacce, 68 yacoB (2 u B Henento) B 11 kiacce. B MeToauueckn X peKOMeH Jarusix
npenoaaBanus xumMuu B 2017-2018 yueOHOM ro1y peKoOMeHAyeTC s U3yUeHHE OPraHMYeCKON XUMHUU B
10 xnacce. [IpuaepxuBasich TaHHBIX PEKOMEHAAUN N3ydeHHE OPraHUIECKOW XUMHUH TIEPEHOCUTCS U3
11 knacca B 10 xmacc.

TeMaTH4eCcKoe MJIAaHUPOBAHHUE .

Nem\m | Pa3zgennl, TeMbl Koan4yecTBo 4acoB
ABTopckasi | Pabouasi mporpamma 1no kjiaccam
nporpamma | 10 k. 11 k.
1 BBenenue B opraHn4eckyro ) 5
XUMHIO
2 [penenpHbIC yriaeBOAOPOABI | 8 8
3. Henpenenbubie 8 8+1
YIJICBOIOPOIBI
4. Huxnnyeckue 7 7
yrieBogopobl. [Ipupoaabie
HMCTOYHHKH YIIIEBOIOPOJIOB.
5. Crnuptel. ®eHobl . AMUHBI 7 7
6. Anpnerunel. KapOboHOBBIE 12 12+1
KUCJIOTHI U UX MIPOU3BOTHBIC
7. VreBoasl 8 8
8 AmuHOKuCIOTHL. beinxu, 8 8
O0001IeH e 3HaHUH 110
KypCY OPraHHM4eCKON XUMUHU
9. buonornuecku akTuBHbBIE 2 2+1




BEILECTBA
10 CtpoeHue aroma. 6 6

[Tepuonuueckuii 3aKoH 1
MePUOANYECKaAsi CHCTEMA
XUMHUYECKH X DJIEMEHTOB.

11 XUMUYeCKas CBSI3b 10 10

12 XUMHYECKHE pEeaKIIUU U 8 8
3aKOHOMEPHOCTHU UX
MPOTEKAHMUSL.

13 PactBopsI. 5 5+1
DJIEKTPOIUTHYECKAS
JMCCOLIUAIIUAL

14 Peakuu ¢ usMeHenneM 7 7
CTETIeHEH OKUCIICHUS aTOMOB
XUMHYECKH X DJIEMEHTOB.

15. CnoxHblEe HEOPTaHUUYECKHE 10 10+1
BEILECTBA

16. [IpocTeie BemecTBa 9 9+1

17 XUMUYECKHE TEXHOJIOTHH. 9 9+1
OxpaHa OKpyXaromiei cpesbl.

10 PesepBHOE Bpems 7 - -
U toro 136 68 68

COI''TACOBAHO: COI'JTACOBAHO:
3amecTuTeNnb MPEKTopa 1o
IIporokoin 3acenanus YBP: B.N.Tpodumora

METOMYECKOTO
O0OBEMHEHUST YIUTENICH TEXHOJIOTHH,
MaTEeMaTUKH, ECTECTBEHHBIX 1 OOITIECTBEHHBIX
qucimiumH. - Nel  MBOY COII Nel2

oT «29 »asrycra2019r.

PykoBogutens [IIMO:: H.H.Bep3ynoga.

or  asrycra 2019r










