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IlosicHuTeNbHAA 3alIMCKA

Pabouas mporpamma pa3paboTaHa Ha OCHOBE IPUMEPHON pabodel mporpaMMsl 110
XMMUHU B COOTBETCTBHHU C TPEOOBAHUAMH K Pe3yJbTaTaM CpeJHero o0miero o0pa3oBaHus,
IPEACTaBICHHBIMU (eepabHOM roCcyaapcTBEHHOM 00pa30BaTeIbHOM CTaHAAPTE, U
OpUEHTHPOBaHA Ha MCIIOJIb30BaHUE yueOHO-MeTomrueckoro kommuiekra O.C. ["abpuensHa.
Paboyas mporpamma uzydeHuss XuMuu Ha 0a30BOM ypoBHE paccunTana Ha 34 gaca (1 gac B
HEJIENI0), B TOM YHMCIIe JIJIsl IPOBECHNS KOHTPOJIBHBIX padoT - 3 yaca, MpakKTUYECKUX padoT — 2
yaca B 10 xitacce u Ha nu3ydyenue xuMuu B 11 kiacce 34 yaca (1 yac B HeemI0), B TOM YUCIIE IS
MPOBEACHUS! KOHTPOJIBHBIX paboT - 3 yaca, MpakTHYECKUX paboT-2 yaca.

VY4eOHO-METONYECKUI KOMILUIEKT:

INabpuensn O.C. Xumus. 10 kinacc. ba3oBblil ypoBeHb: yueOHUK /17151 00111€00pa30BaTeIbHbIX
yapexaenuit /O.C. ['abpuensa. - M.: JIpoda, 2018.

INabdpuensu. O.C. Xumus. 10 knacc. Meroanyeckoe nocodue k yueOnuky /O.C.I'abpuenss,
C.A.CnagkoBa. — M.: Jlpocda, 2013.

INabpuensu O.C. Xumus. 10 kiacc. ba3oBblil ypoBeHb: KOHTPOJIbHBIE U IPOBEPOUHbIE paOOTHI
/O.C.I'abpuensa u ap. — M.: [poda, 2014.

Psi6oB M. A. Tectsl mo xumuu. 10 knacc: k yaeonuky O.C.I"abpuensina «Xumus. 10 kmacc.
bazoBrrit ypoBenb» /M.A.Ps60B. — M.: M3natenbcTBo «Ok3ameny, 2011

esn n3yvyeHusi XMMHUM B cpeHeH (MOJIHOM) IIKOoJIe:

* popMupoBaHUEe y 00yJaAIONMINUXCS YMEHUS BUIECTh U IOHUMATh [IEHHOCTh 00pa30oBaHMs,

3HAYUMOCTh ~XHMHUYECKOIO 3HAHUS IS KaXKIOrO YelOBEeKa, HE3aBUCUMO OT  €ro

npodeccuoHabHOM 1A TEIbHOCTH;

* popMupoBaHue y 00y4aromuxcsi yMeHui pa3inuyath (HakThl U OLIEHKH, CPAaBHUBATH OIICHOYHbBIE

BBIBOJIbI, BUJIETh UX CBSI3b C KPUTEPUSMU OLICHOK U CBSI3b KPUTEPUEB C OIPEICTICHHON CUCTEMOM

LeHHOCTe!, GOpMYIUPOBATH U OOOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;

* (opmupoBaHHe y OOY4YAIOIIUXCS LEIOCTHOTO MPEACTABICHUS O MHpPE M POJU XUMHUH B

CO3JaHUHU COBPEMEHHON €CTECTBEHHO HAayYHOW KapTHUHBI MHUpa; YMEHHs OOBSICHATH OOBEKTHI U

MIPOLIECCHI OKPYKAIOIICH NEHCTBUTENILHOCTH — MPUPOAHOM, COLMAIBHOM, KYIbTYPHOH,

TEXHUYECKOH Cpefibl, — UCTOJb3YS ISl 3TOTO XUMUYECKHE 3HAHUS;

* npuoOpereHre OOYUYaIOUIUMUCS OTbITAa PAa3HOOOPA3HOM NEATENbHOCTH, OMNBITA MO3HAHUS U

CaMOTIO3HAHUS; KIIOYEBBIX HABBIKOB, MMEIONIMX YHUBEPCAIBHOE 3HAUYCHUE IS Pa3IUYHBIX

BUJIOB JICSATENLHOCTH (HABBIKOB pEIICHHs MPOOIeM, MPHUHATHUS PELICHHM, MOWCKa, aHaiu3a U

o0paboTku uHGOpMAIUM, KOMMYHHUKATHBHBIX HAaBBIKOB, HAaBBIKOB W3MEPEHHI, HABBIKOB

COTPYJHHYECTBA, HABBIKOB 0€30MacCHOT0 00paIlleHus ¢ BEIIECTBAMH B MOBCEAHEBHOMN JKU3HU
O0mas xapakTepucTuKa y4e0HOro npeamMera

OcobenHocTu conep:kanus oOydeHUs: XMMUU B cpeliHel (TOTHOMN) 1IKoJIe 00YyCIOBICHBI
crenuprKoil XUMUU KaK HayKH U MOCTABJICHHBIMH 3a/1adaMu. OCHOBHBIMH MPOOIeMaMHu XUMUHU
SBJISIOTCSI U3yYEHHUE COCTaBa M CTPOSHUS BEIIECTB, 3aBUCUMOCTH UX CBOWCTB OT CTPOCHUS,
MOJIy4eHHUE BEIIECTB C 3aJJaHHBIMU CBOMCTBaMH, UCCIIEIOBAaHUE 3aKOHOMEPHOCTEH XUMUYECKIX
peaxIuil ¥ myTei ympaBleHUs UMU B IIEIAX MOTYICHHUS HEOOXOIMMBIX YeTIOBEKY BEIIECTB,
MaTepuasnoB, SHEpruu. B paboueil mporpamMme 1mo XMMHUHM HALUTH OTPaKEHHE OCHOBHBIE
coJiepKaTenbHbIe JIMHUU:



e «BeliecTBo» - 3HAHKUE O COCTABE M CTPOCHUU BEIIECTB, UX CBOMCTBAX U OMOJOTHYECKOM
3HAYCHUU,

o «XUMHUYECKas PEAKUHUS» - 3HAHUE O MPEBPALLICHUN OJHUX BELIECTB B JPYrU€, YCIOBUIX
MPOTEKAHUS TAKUX MPEBPAIICHUN U CIIOCO0aX YIPaBICHUS PEaKIUSIMU;

o «[IpuMeHeHHUE BEIIECTBY - 3HAHUE U OIBIT O€30IMaCHOTO OOPAIICHHSI C BEIICCTBAMH,
MarepuajgaMu U IpoleccaMmu, HeOOXOIUMBIMU B OBITY U Ha MPOU3BOJICTBE;

®  «SI3BIK XUMHUMY - ONIEPUPOBAHUE CUCTEMON BaKHEUIINX XUMUYECKUX MOHATHM, 3HAHHE
XUMHYECKON HOMEHKJIATYPhI, & TAK K€ BJIAJICHUE XUMUYECKOW CUMBOJIUKOM
(xumuyeckumu popMyIaMu U YpaBHEHUSIMHU )

MecTo yueOHOro npeaMera B yueOHOM IJIaHe

B 6a3ucnom yueOHOM mimaHe MOY «KCOILINe 7»kypebl «Opranuueckas XUMHsI»
B 10 xmacce u «O6mias xumusi» B 11 kmacce BkitoueHsl B «Coaepkanuey, B pasjere:
4acTb, hopMupyeMasi yuacTHUKaMU 00pa30BaTENIbHBIX OTHOUIEHHUH, «KYPCHI 10 BBIOOPY
00pa30BaTeNIbHOM OpraHu3alum».
Pabouas nmporpaMma 1mo XUMHUH ISl CpeTHero (MOJHOT0) 001Iero 00pa3oBaHus
COCTaBJICHA M3 pacyeTa 4acoB, yKa3aHHBIX B 0a3MCHOM Y4eOHOM ILIaHe
00pa3zoBaTeNIbHBIX YUPEKICHUN 0011ero oOpa3zoBanus: no 1 4. B Hexmento (34u B 10
kiacce u 34 4. B 11 kimacce, Bcero 68 4.)

Oco0eHHOCTH M3yYeHUs XHMHH HA 02a30BOM YPOBHeE

MeToa0510THYeCcKO OCHOBOM MOCTPOCHHS YICOHOTO COMEPKaHMS XUMHH 1T CPETHEH TITKOJIBI
0a30BOTO YPOBHS SIBJISIETCS UES MHTETPUPOBAHHOTO Kypca xuMuu. CTpyKTypa Kypca pemiaet
JBE MPOOIEMbI HHTETPAIIUK B 00YICHUU XUMHUH.

[lepBas nmpobiaema — 3TO BHYTpU IIPEIMETHAs UHTErpalys yueOHOM TUCLUITIINHEI
«xumusy. Maest Takod HHTETpaluy JUKTYET CIEYIONIYI0 O4ePEAHOCTh U3yYEHUS Pa3/ieioB
XUMHUM: BHavalie, B 10 kinacce, uzydyaercsa «Opranuueckas XuMusi», a 3atem, B 11 kiacce, -
«O01as XuMus», 4TO MO3BOJISET C(HOPMUPOBATH Y BBITYCKHUKOB CPEIHEH IIKOJIbI
IIPEJICTaBICHUE O XUMUU KaK LEJIOCTHOM HayKe, I0Ka3aTh €AUHCTBO €€ MOHATUM, 3aKOHOB U
TE€OPHI, YHUBEPCAIIBHOCTh Y IPUMEHUMOCTD MX KaK JUIsl HEOPraHU4eCKOM, TaK U VIS
OpPraHMYECKON XUMUHU.

Bropas — 310 MmexnpeamerHas unrerpauus. Ilo3Bossronias Ha XumMuueckoil 6aze 00beIMHUTD
3HaHUA 10 Qu3suke, 6nonoruu. I'eorpaduu, 3K0IOrUM B €JMHOE IOHUMAHUE IPUPOJIbI, TO €CTh
c(OopMHPOBATh LIEJIOCTHYIO €CTECTBEHHOHAYYHYIO KapTUHY OKPY)KAIOLIEro MUpa. ITO MO3BOJIUT
CTapIlEKIACCHUKAM O0CO3HATh TO, YTO 0€3 3HAHUM 110 XMMHH BOCIIPUATHE OKPYKAIOIIEro MUpa
Oy/IeT HETIOJIHBIM U YIIEpOHBIM.

Kpome 3Tux nByX BeAyIMX UHTETPUPYIOLINX UAEH B Kypce XMMHUH PEaln30BaHa eUle OAHA NIEs
— UHTETpalMsl XUMUYECKUX 3HAaHUN C TyMaHUTapHBIMU AUCLUIIIIMHAMM: HCTOPUEH,
JIUTEPATypPOM, MUPOBOM Xy0KECTBEHHOM KYJIbTYypOil. OTO, B CBOIO ouepenb. [lo3Bomser
CpeAcTBaMH y4eOHOI0 peMeTa MOKa3aTh poJib XUMHUH U B COLMATILHOM cpepe yenoBeueckon
NESITEIEHOCTH.

B CTPYKTYPUPOBAHUHU KypCa OpFaHI/I‘-ICCKOﬁ XUMHUH aBTOPbI UCXOIUIIN U3 UJCU PA3BUTUA
yqaluuxcs HCHPO(I)I/IJIBHBIX KJIaCCOB CpCACTBaAMU yqe6Horo npeameTa. C HEJIBKO YCUJICHUS pOJIn



JeNYKIIUU B OOyU4EeHUU XMMUW BHAYAJIe TAI0TCS KPATKUE TEOPETUIESCKUE CBEJICHUS O CTPOCHHH,
KJaccu(uKaIi, HOMEHKIATYpe OPTaHUYeCKUX BEIIECTB, 0COOCHHOCTSIX PEeaKuil ¢ uX
y4acTHEM.

CdhopmupoBaHHbIe TAKUM 00pa30M TEOPETUICCKUE 3HAHUS 3aTEM PAa3BUBAIOTCS Ha (aKTO
JIOTMYECKOM MaTepHalle IIPU paCCMOTPEHUH KJIACCOB OPraHUYECKUX COCIUHEHUN.
Ha ocHoBe eiMHBIX OHATUI, 3aKOHOB M TEOPUN XUMHUHU Y CTAPUIEKIACCHUKOB (OpMUpYyeETCs
LETIOCTHOE MPEACTABICHUE O XMMUYECKON HayKe, O €€ BKJIAJIC B €IMHYIO €CTECTBEHHOHAYYHYIO
KapTUHY MUpa.

1.Ilnanupyemble pe3yJbTaThl OCBOCHUSI COJEPKAHUA Kypca

JlesiTenbHOCTD yuuTenst B 00y4eHUH XUMHUH B CpeHEN (IIOJIHOM) MIKOJIe I0JI’KHA ObITh
HaIpaBJIeHa Ha JIOCTHKEHUE 00yJaroIMMHUCS CIEAYIOIINX

JAUYHOCHIHBIX PE3YIbMamog:.

1)B yennocmuo-opueHmayuoHHol cghepe — 4yBCTBO TOPIOCTH

32 POCCHICKYI0 XUMHYECKYIO HayKy, TYMaHU3M, OTHOIIICHHE K TPYIY,

L[€JIeYCTPEMIIEHHOCTb;

2) B mpy0oesoii cghepe — TOTOBHOCTH K OCO3HAHHOMY BBIOOPY JalIbHEHIIICH 00pa30BaTEIHLHON U
npodeccuoHabHOM TPaeKTOPUH;

3) B noznaeamenvHoll cghepe— yMEHHE YIPABIATH CBOEH MMO3HABATEIBHOMN AESITENbHOCTHIO.

Memanpeomemuvimu pe3yibmamamu OCBOCHUS BBITYCKHUKaMU OCHOBHOH IITKOJIBI
MPOTPaMMBI TI0 XUMHH SIBIISTFOTCSL:

1) ucrnonp30BaHNe YMEHUI M HABBIKOB PA3JIMYHBIX BUJIOB IMO3HABATEIHLHOMN IESTEIHHOCTH,
MPUMEHEHUH OCHOBHBIX METOIOB TIO3HAHUS (CUCTEMHO-HH(DOPMAIIMOHHBIN aHaJN3,
MOJICTTMPOBAHUE) ISl U3YUCHUS PA3ITUYHBIX CTOPOH OKPYKAIOIICH JeHCTBUTELHOCTH;

2) UCTIOJIB30BaHUE OCHOBHBIX MHTEIUICKTYAILHBIX OTIEpaIii: (OpPMYTUpOBaHUE THITOTE3, aHAITU3
W CHHTE3, CpaBHEHHE, 0000IeHHEe, CHCTEMATHU3allNs, BBISIBJICHUE TIPUYUHHO-CIICICTBEHHBIX
CBsI3€H, IOMCK aHAJIOTOB;

3) yMeHHE TeHEepHPOBATh HJICH H OTIPENICIIATh CPEACTBA, HEOOXOUMBIE [T UX PEaTH3alliu;

4) yMeHHe ONpeCTATh EIN U 3a/1a41 JCSITEIbHOCTH, BBIOMPATh CPEIICTBA peATU3aIluH LIEIH U
MPUMEHSTh UX Ha TIPAKTUKE;

5) UCIIOJIb30BaHKE PA3TUYHBIX HCTOYHHKOB YIS TIOJTYYEHUSI XUMUYECKO# nHpopMaIum,
MMOHUMaHHUE 3aBUCUMOCTH COJICpKaHusI U (POPMBI TIPEACTABICHUS HHPOPMALIUH OT LIeJIeh
KOMMYHHKAIIMH U aJIpecarta.

B obGnactu npeomemmuix pe3ynomamos uyaeHue XuMuH

MPEOCTABIISIET YYCHUKY BO3MOXHOCTh Ha CTYIIEHU CPEIHETO (IIOJHOTO) 00IIero oopa3oBaHus
HAYYHUTHCS:

1) B nosnasamenvhoii cghepe —

a) 1aBaTh OMpeAeTCHUS H3yYCHHBIM TOHITHSIM;

0) OMHCHIBATh U Pa3NINYaTh U3YUYEHHBIE KJIACCHl HEOPraHMYECKUXH OPTraHUYECKUX COSTMHEHUH,
XUMHYECKUE PEAKIIHH;

T') KJI1acCU(UIIMPOBATh NU3YYEHHBIE 0OBEKTHI U SBJICHUS;

1) HaOJII01aTh IEMOHCTPUPYEMBIE U CAMOCTOSITEIHHO IPOBOAUMBIE OMBITHI, XUMHUECKHE
peaxiuu, MpoTeKaroIIe B IPUPOIE UB OBITY;

€) JleNaTh BHIBOJIBI M YMO3AKIIOUCHHUS U3 HAOIOICHUN, N3YYEHHBIX XUMUYECKIX
3aKOHOMEPHOCTEH, MPOTrHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEIIECTB [0 AHAJIOTHUHU CO
CBOMCTBaMH U3YYCHHBIX;

) CTPYKTYpUPOBATh U3yUCHHBIN MaTepua,

3) UHTEPIPETHPOBATH XUMUUIECKYIO HH(DOPMAIIHIO, TOJTYYSHHYIO U3 APYTUX HCTOYHUKOB;



1) ONUCBIBATh CTPOEHUE aTOMOB 31eMeHTOB [—IV nepuona ¢ ucnonb3oBaHUEM IEKTPOHHBIX
KOH(UTypaIuii aTOMOB;

K) MOJIETTMPOBATh CTPOCHUE IIPOCTEHIINX MOJIEKYJI HEOPIraHUUECKUX U OPraHUYECKUX BEIIECTB,
KPUCTAILIOB;

2) B YeHHOCMHO-0PUEHMAYUOHHOU chepe — aHATU3UPOBATH M OLICHUBATH MOCIEACTBUS IS
OKpYXarollen cpeibl ObITOBOM U MTPOU3BOACTBEHHOM IEATEIILHOCTH YEJIOBEKA, CBI3AHHOM C
nepepaboTKOM BEIIECTB;

3) B mpyoosoti cghepe — NMPOBOIUTH XUMUICCKHUIA IKCIICPUMEHT;

4) B cpepe pusuueckoii Kynbmypvl — OKa3bIBaTh NEPBYIO IIOMOIIb IIPH OTPABJICHUSX, 0KOTaX U
JPYruX TpaBMax, CBS3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 000PYIOBAHUEM.

Conep:xxkanne kypca xumum B 10 kiacce
"Oprannuyeckasi xumus"'
(1 4. B Hexemto Bcero 34 4. B roj)

BBenenue
MGTO,HBI HaquOFO IIO3HAHUJ.

Habmonenue, npeanosnoxenue, runoresa. Ilouck 3akonHomepHocTeil. HayuHbiii sSKcriepuMeHT.
BriBos.

JlemoucTparmu. BuaeodparMeHTsl, claliipl ¢ n300pakeHuEM XUMUYECKOH J1abopaTopum,
MPOBEACHUST XUMUYECKOTO IKCIIEPUMEHTA.

Tema 1. Teopusi cTpoeHNsI OPraHUYECKUX COETUHEHUM
Teopusa cmpoenun op2anuyecKux coeOUHeHu .

Hpez[MeT OpFaHquCKOﬁ XuUMHuH. MecTo U 3HadYeHHe OpFaHquCKOﬁ XUMHHU B CUCTEME
CCTCCTBCHHBIX HAYK. BanentHocts. XuMudeckoe CTpOCHHUCE. OCHOBHBI€ TTOJIOKCHHUS TCOpUHN
CTPOCHHA OPIraHUYCCKUX COCHHHCHHﬁ. I/ISOMepI/Iﬂ 1 U30MCPHI.

JemouncTpanumu. [InaBnenue, oOyrivBaHue ¥ ropeHHe OpraHndeckux BemiecTs. Moaenu
MOJIEKYJI MPEACTABUTENEH Pa3IMYHbIX KJIACCOB OPraHMYeCKUX COCIUHEHHIA.

JIaﬁopaTopHLIe ONBITHI. 1. OnpeneneHHe QJIEMCHTApHOI'0 COCTaBa OPraHU4CCKUX BCIICCTB.
2. Moaenu MOJICKYJI HPCHCTaBHTCHeﬁ PAa3JIMYHBIX KJIACCOB OPraHNM4YCCKHUX BCIICCTB

Tema 2.Yr/1€B0o0pPOAbI U MX NPUPOIHbIE HCTOYHUKH (8 yacoB).

HpHpO,[[HLIfI ra3, €ro coCraB, UCIIOJb30BAHHUEC B KAUCCTBEC TOIIJIMBA 1 XUMHWYCCKOT'O
ChIpbA. yFJ’IeBOIIOPOJ_'[BI
Ankanbl. CTpOGHI/Ie MOJICKYJIbI Memdarda. T'omonorunueckuii pAA AJIKAHOB. I'omomnoru.
HOMCHKJ'IaTypa. I/I30Mep1/151 YHJIEpoOAHOI'O CKEJICTA. 3aKOHOMepHOCTI/I U3MCHCHUA (1)I/I3I/I‘ICCKI/IX
CBOMCTB. XMMHYECKHUE CBOMCTBA (Ha IMpuMepe MeraHa u 3T8.Ha)2 pCaKkunu 3aMCIICHUSA
(FaJ]OFCHI/IPOBaHI/Ie), ACTUAPUPOBAHUA KaKCIOCOOBI MOJIy4YCHUSA Ba)KHEMIIINX COSAUHECHUN B
OpraHu4€CKOM CUHTC3C. FOpCHI/IC METaHa KaK OJJMH U3 OCHOBHBIX HUCTOYHHMKOB TCIIJIa B
MMPOMBIIIJIICHHOCTH U 6BITy. Haxoxnaenue B noprupoac U TpUMCHCHUC aJIKAHOB. Tlonamue o
yuKioaikaHax.



Anxenvt. CTpoeHHE MOJIEKYIIBI 9muiena. I'omosnornyeckuil pan ankeHoB. HomeHnkiarypa.
W3omepust yriaepoaHOro CKeJIeTa U MOJIOKEHHs KPaTHOHM CBSI3H B MOJIEKYJIe. X MUMHUECKHUE
CBOMCTBa (Ha IPUMEpPE ITUJIEHA): PEAKIIMH IIPUCOEANHEHNUS (TaJIOTEHUPOBAHUE, 2UOPUPOBAHUE,
TUApATAINS, 2UO0PO2aA02eHUPOBaHUe) KaK CTIOCO0 MoTydeHus! () yHKIIMOHATBHBIX TPOU3BOIHBIX
YIJI€BOA0POJ0B, ropenus. [lonumepusanus 3TuIeHa KAk OCHOBHOE HAIIPABJIEHUE €T0
UCToab30BaHus. [loMMATHIICH KaK KPYITHOTOHHAKHBIN MPOTYKT XUMHUYECKOTO TIPOU3BO/ICTBA.
[IpuMeHeHue sTuneHa.

Ankaouenst u kayyyxku: OyTajueH U U30NPEH KaK NPEICTaBUTENN JUEHOB. XUMUYECKHUE
cBoiicTBa OyraaueHa-1,3 u u3onpena: odecuBeYrMBaHUE OPOMHOM BOJIBI U IOJIMMEPH3AIIHSI.
HarypaneHbIl 1 cUHTETHYECKHE KaydyKu. Pe3uHa.

Ankunol. CTpoeHHE MOJIEKYIbI ayemuniena. I'oMmonornueckuit psn ankuHoB. Homenkiarypa.
W3omepust yriaepoaHOTO CKeJIeTa M MOJIOKEHHsI KPaTHOM CBSI3H B MOJIEKYJIe. X UMHUECKHUE
CBOMCTBA (HA IPUMEPE ALETUIICHA): PEAKIIUU MTPUCOCTUHEHUS (TAJIOTEHUPOBAHHUE,
2uopuposanue, TAIPATAINS, 2UOPO2Al02eHUPOB8aHUue) KaK CTIOCO0 MOTydYeHUsI TIOJTUMEPOB U
JIPYruX MOJIE3HBIX MPOAYKTOB. ['OpeHue aneTriieHa Kak HCTOYHUK BEICOKOTEMITEPATYPHOTO
TUTAMEHH JUTSE CBApPKH U PE3KH METaIUIOB. [I[puMeHeHue aneTuieHa.

Apensbit. beH30m Kak MpecTaBuTeNb apOMaTUYECKUX YIIIEBOIOPO0B. Cmpoenue MoneKyvl
benzona. XuMAYECKHE CBOMCTBA: PEAKIIMU 3aMEeIIeHUs (TaJIOTeHUPOBAHUE) KaK CIIOC00
MOJTyYCHUST XUMUYECKUX CPEJICTB 3aIUTHI PACTCHHH, TIPUCOEANHEHHS (THIPUPOBAHIE) KaK
JI0Ka3aTeNIbCTBO HEMPEAENbHOr0 XapakTepa 6eH3ona. Peakius ropenus. [Ipumenenue 6en3ona.

Hegmbs: coctaB u nepepadoTka HepTH: eperoHka, KPEKHUHT.
KonTpoabHast padora Nel no teme: "YrieBoaopoast"

JdemoncTpaumnu. ['opeHre MeTaHa, 3TUiIeHa, aleTwieHa. OTHOIIEHWE METaHa, dTUJICHA,
areTusieHa, OeH30J1a K pacTBOPY IIepMaHTaHaTa Kanus u 6pomHoit Bojie. [loydenue stuneHa
peaKkIuen neruaparaiuy 3TaHoja, aleTHIeHa KapOuIHbIM criocoooM. Komeknun u3aenuii u3
TOJIMATUIICHA, «Kay4dyKd U pe3rHay, «HedTs n HedTenpoayKTh».

JladopaTopHble onbIThl. 3. OOHapyXeHUE HEMPEACIbHBIX COCTUHEHUN B KUIKUX
Hedrenpoaykrax. 4. [lomyuenue u cBolicTBa aneruiieHa.5. O3HAKOMIICHHE C KOJIICKIIHEH
«HedT1b 1 HEDTEPOTYKTHI».

Tema 3. Kucsiopoacoaep:kamnue opranneckue coeuHeHust

Hpeneﬂbmﬂe 00HOAMOMHbBLE cnupmoal. MetaHoa 1 3TaHOJ KaK IpeaACTaBUTCIIU MMPCACIbHBIX
OJJHOATOMHBIX CIIMPTOB. XHUMHYECKHE CBOMCTBA ATaHOJIA: TOpCHHUC, B3aUMOJICHUCTBHE C HaTpUCM,
OKHCJICHUEC B aJIBACTUN, ACTHApAaTallUA. HonyquI/Ie (6pO)KeHI/IeM TJIFOKO3bI U FI/I,[[paTaLII/Ieﬁ
3TI/IJ'IeHa), MMPUMCHCHUC 3TaHOJIA. OTUJICHTIIUKOIb. FJ'II/II_[epI/IH KakK elie OAUH IMMPEACTABUTECIIb
MHOT'0aTOMHBIX CITUPTOB. KauecTtBennas pCaKknusa Ha MHOT'OATOMHBIC CITUPTHI.

®Denon. KokcoxuMuyeckoe MpOU3BOACTBO U ero npoaykuus. [lomyyeHne ¢peHona KOKCOBaHUEM
KaMeHHOro yrig. B3aumHoe BiMsHUE aTOMOB B MoJjeKyne (eHosa: B3auMoOJEHCTBHE C
miesoyamMu U 6pomHoi Bojoil. Ilpumenenue penona.



Anvoezudvl. Dopmanbierusl U aleTanpleru]] Kak IpeIcTaBUTeNN anpieruaoB. CpoiicTBa
(peakiysi OKHCIEHHSI W BOCCTAHOBJICHHS, MOJHKOHJAeHcaus (opmanbaeruaa ¢ (peHosom.
[Tomyyenune (OKMCIIEHMEM CIHPTOB) W TNpHUMEHEHHE (opMaibAeruia W aleTalbIerua.
denHonpopManbIeruIHbIC IJIACTMACCHI.

Kapoonoevie kucniompl. YKCycHasi KUCJIOTa KaK IIPEICTABUTEND NIPEACIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT. XMMHUYECKHE CBOMCTBA (Ha PUMEpPE YKCYCHOM KHCIIOTHI): PEAKIIUH C
MeTaJuIaMHi, OCHOBHBIMH OKCHJIaMHU, OCHOBAHUSIMU U COJIAIMM KakK ITOATBEPKICHUE CXOJICTBA C
HEOPraHMYeCKUMHU KHcIoTaMu. Peakius sTepuukaium Kak crnocod noaydeHus CI0KHBIX
s¢upos. [Ipumenenne ykcycHoi kucinoTsl. [IpencraBienne o BEICIINX KapOOHOBBIX KUCIOTAX.

Cnoscubvie 3¢hupul u sncupot. Ilonmyuenue cioxHbIX 3GUpoB peakuuen srepudukauu. CroKHbIE
3¢upsl B IpUpo/JIe, UX 3HaUeHHe U npuMeHenue. )Kupsl, cocras, knaccudukanus. XUMHYECKUE
CBOMCTBA KUPOB: TMIPOJIN3 (OMBUICHNE) U THAPUPOBAHUE KUIKUX KUPOB. [IprmMeHenue sxupon
Ha OCHOBE X CBOMCTB. MbLia.

Yeneeoown. Knaccudukanus yrmeBonoB. Haxoxaenue yrieBoaoB B mpupoje. [ roko3a kak
anpaerugocnupt. bpoxkenue riatoko3sl. Caxaposa. [ uopoaus caxaposwvl. Kpaxmai u 1eUTH0I03a
KaK OMOJIOTMYECKHE TIOJIMMEPhl. XUMHUYECKHE CBOMCTBA Kpaxmalia U IeJITI0I03bI (THAPOJIH3,
KauecTBEHHas peakliys ¢ HOJIOM Ha KpaxMall U ee IpUMEHEeHHE Ui OOHapyKEeHHs Kpaxmaiia B
npoaykTax nuTtaHus). [I[pumenenue u 6uonornyeckas posb yrieBooB. [lorstue 06
HCKYCCTBEHHBIX BOJIOKHAX Ha MpUMeEpe alleTaTHOIO BOJIOKHA.

Koumponvnasa paooma Ne2 no meme:«Kucnopoocooeprcaujue opzanuueckue eeuyecmea

Jemoncrpanun. CpoiictBa sTaHona. KayecTBeHHas peakisi Ha MHOIOATOMHBIE CIIMPTHL
Komnekuusi «kaMeHHBIH yroyib ¥ MPOIYKTHI €ro nepepadoTku». PactBopumocts eHosia B BoJie
mpu paszHoil Ttemmeparype. KauectBeHHass peakuus Ha ¢eHos. KadecTBeHHbIE peakluu
aNbJIeruI0B U roKo3bl. Komtekuus 3hupHBIX Macen, 1miacTMace, U3JeIui U3 HUX, KOJUJICKIUs

HCKYCCTBCHHBIX BOJIOKOH U I/IS,Z[eJ'II/Iﬁ n3 HuX. KauecTBeHHas pCaKnuus Ha Kpaxmall.

JlabopaTopHble onbIThbL6. CBOWHCTBAa STHJIOBOrO CHUpPTA, I[NMLEpHHA, (Qopmanbaeruga. /.
CpoiicTBa ykcycHOU kuciaoTel. 8. CoiicTBa xupoB. 9. CpaBHEHHE CBOWCTB PacTBOpa Mblia U

ctupanbHoro nopoiuka. 10. CpoicTBa rimoko3sl. 11.CBoiicTBa Kpaxmaina
Tema 4. A3oTcoaepkamue OpraHu4ecKue coeJuHeHH

Amunbl. MeTHIIaMUH Kak MpeCTaBUTENb aIM(aTHUECKUX aMUHOB U aHWJIMH — apOMaTUYECKHX,
OCHOBHOCTb aMHHOB B CPaBHEHUHU C OCHOBHBIMH CBOWCTBAMM aMMHaKa. AHUJIMH U €r0 CBOICTBA
(B3auMo/JIeiicTBUE C COJSTHON KHUCIOTOM M OpomMHOHN Bomoif). [lomydeHne aHWiIMHA MO peaKLUU

3uHUHA. HpI/IMCHCHI/Ie aHUJIMHA.



Amunokucaomot. I'IMIUH ¥ aJlaHUH Kak MPEACTaBUTENN IPUPOIHBIX aMUHOKHCIOT. CBoOlcTBa
AMHHOKHUCIIOT KaK aM(OTEPHBIX OPraHMYECKUX COCTUHEHUH (B3aMMOJCHCTBUE CO IEI0YaMU U
kucinotamu). OOpa3oBaHHE MOJMIENTHIOB. AMHUHOKAIPOHOBAs KUCJIOTa KaK MpPEJCTaBUTEINb

CHHTETUYCCKUX aMHUHOKHUCIOT. IIoHATHE 0 CHHTETHYCCKIX BOJIOKHAX Ha MMpUMEPEC KarrpoHa.

Benku. benku xak nomunentuasl. CTpykTypa 0enkoBbIX MoJiekyll. CBoiicTBa OenkoB (ropeHwue,

ruaponn3. [{BetHrie peakiuun). buonorudeckas poss.

Hymeuuoebw Kucjiombol. HYKJ'IGI/IHOBI)IC KHCJIIOTBI KaK IOJUHYKJICOTUIBI. CTpOGHI/Ie

nykieotyuaa. PHK u JIHK B cpaBHeHuH, uX poJib B XpaHEHUHU U niepeade nHGOpMalnu.

I'enetmueckas CBs3b MCXKY KJIacCaMMu OPraHUYCCKUX COC)II/IHGHI/Iﬁ IOHATHE O TCHETUYECKOMU

CBs3U U TCHCTUYCCKUX pAaax.
KountpoabHas pa6ora Ne 3 no Teme: "'A3oTcoaep:xaiue oprannyeckue coequHenus"’

JdemoncTpauunu. BzanMoielicTBue aMMuaka U aHWJIMHA C COJITHOM KUCITOTOM. Peakuyn aHuinHa
c OpomHOI Bomoil. JlokazarenbcTBa HaMWuus (QYHKIUMOHAIBHBIX TpPYNI B PpacTBOpax
aMUHOKHCIIOT. PacTBOopeHme um ocaxjaenue OenkoB. l[BeTHple peakiuu Ha Oenku. Mogenb

moJiekyisl JIHK.
JladopaTopHble onbIThbl.12. CBOicTBa OEITKOB.

IIpakTuyeckas padora Nel. Pemenne 3KCHepMMEHTAJbHBIX 33424 MO0 HMIACHTH(PUKALMH

OPraHuYecKUX COeNHEeHUI.
Tema 5. XuMus v )KM3Hb

buonornuecku akTHUBHBIC BEIIECTBA. d)epmenmbl Kak 6I/IOKaTaHI/ISaTOpLI OeIKOBOM IMPpUPOJbI.

Oco0eHHOCTH CTpOEHUS U CBOKCTB. POk hepMEHTOB B pUpO/Ie U MIPOU3BOICTBE.

Bumamunwr. Ilonstue o BUTaMUHaAX KHaCCI/I(l)I/IKaHI/ISI. Bungsl BUTAaMHUHHOM HEOAOCTAaTOYHOCTH.
Burtamua C xak npeaACTaBUTCIIb BOAOPACTBOPUMBIX BHUTAMHUHOB W BHUTAMHH A, Kak

NpEACTAaBUTCIIb X KUPOPACTBOPUMBIX BUTAMUHOB.

TI'opmonwvi. Baxxueiimue cBoiicTBa ropMOHOB. OTAEIbHBIE TPEICTABUTENIN TOPMOHOB: UHCYJIMH U
anpeHanuH. [Ipodunaktuka caxapHoro quadera.
Jlexapcmea. JlekapcTBeHHass XUMUs. AHTUOMOTUKY ucOakTeprno3. Hapkomoruueckue

BCIICCTBA.

Tema 6. I/ICKyCCTBeHHbIe N CUHTETUICCKHEC OPTAHUYCCKHUE COCTUHCHUSA



[Inactmaccel u BojokHa. llonmmepusanus M HOJUMKOHAEHCALUS Kak CIOCOOBI IOJIy4EHUs
cuntetnueckux BMC. Crpoenne nonumeposn. IloHstre o mimacTtmaccax: TEpMOIUIACTUYHBIE U
TEPMOpPEAKTUBHBIE MOJUMEPBL. OTHENbHbIE NPEACTABUTEIN CUHTETUYECKUX U HCKYCCTBEHHBIX
oJIMMepoB:  (heHosIpopManbIeTUIHbIE CMOJbI, IOJUBUHUIXIOPUA, TEQUIOH, UEIUTYIOUNI.

IloHsATHE O XUMHUYECKHUX BOJIOKHAX. Knaccmpm(aum{ " OTHCJIBHBIC ITPECACTABUTCIIN.
I[eMOHCTpaIIHH. KOJIJIGKIII/UI mIacTMacC, CHHTCTHYCCKHX BOJIOKOH U I/I3I[€JII/II71 U3 HUX.

PaznoxxeHne nepokcuia BOJAOPOJa C MOMOIIBIO MPUPOAHBIX 0OBEKTOB, COAEPKALIUX KaTallazy
(ceipoe wmsico, ceipoit kapTodens). Komnekiua CMC, conepkamux 3H3uMBL. VcribiTaHne cpenbl
pactBopa CMC uHaukaropHoil Oymaroi. Kosutekuusi BUTAaMUHHBIX TpemnaparoB. VcneiTanue

Cpelbl pacTBOpa aCKOPOMHOBOM KUCIOTHI MHAUKATOPHON Oymaroii.
JlaGopaTopHubie onbIThI.13.3HaKOMCTBO ¢ 00pa3iamMu MIaCTMACC, BOJIOKOH M KaydyKOB.

IIpakTHyeckas padoraNe2. PacriozdHaBaHHe IJIACTMACC U BOJIOKOH.

Conep:xanne kypca xumnu B 11 kiacce
OO0mas xumus

(1 u. B HEememto, Bcero 34 4.)
Tema 1. Ilepuoanyeckuii 3aK0OH U CTPOEHHE ATOMA.

CoBpeMeHHast MOJIeTTb CTPOCHHS aToMa. DJIEKTPOHHAs KoHpurypaius aroma. OcrogHoe u
6030yoicoennvle cocmosinusi amomos. Kiaaccubukaiyss XAMHYECKUX 3JIeMEHTOB (s-, p-, d-
aneMeHThl). (OCOOCHHOCTH CTPOCHHS DSHEPreTHYECKHMX YpPOBHEH aToMOB  d-31€MEHTOB.
[lepuonnueckas cucteMa xuMuueckux syemMeHToB J[.M. MenpaeneeBa. ®OU3UYECKHIl CMBICHT
[Tepuonuueckoro 3akona [{.M. MenneneeBa. [IpuuniHbl 1 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB
AJIEMEHTOB U MX coenuHeH. [lepuonnyeckas cuctema xumudeckux aementoB JI.M.Menneneera
— rpadudeckoe OTOOpaKeHHE NEPHOIUYSCKOTO 3aKoHA. DU3MYECKHUN CMBICT TOPSIKOBOTO
HOMEpa 3JIEeMEHTa, HOMEpa Mepuoja W HoMepa TIpynnbl. BajaeHTHbIE 3JE€KTPOHBL. 3HAYEHUE
MePUOANYECKOr0 3aKOHA.

Jlemoncmpayusn. Paznuunpie (GOpMBI  TEPUOJUYCCKONH CUCTEMBI XUMHUYECKOW CHCTEMBI
J.1.MeHneneena.

Tema 2. CTpoeHue BelecTBa.

9J'IeKTpOHHa$I nmpupoaa XHMHUYECKOH CBSI3H. 9J'IeKTpOOTpI/II_[aTeJ'ILHOCTL. Buapl xumMu4eckoi
CBA3HU (KOBaJ'IeHTHaH, HOHHAas, MCTaJlLIM4YCCKasd, BO,[[OpOI[HaH) n MCXaHU3MbI €€ O6pa3OBaHI/I$I.
KpI/ICTaHJ]I/IquKI/IC n aMop(I)HBIe BellecTBa. THIIBI KPpUCTAJUNIMYCCKUX PCIICTOK (aTOMHa}I,
MOJICKYJIdpHas, HOHHAa, MCTaJ'IJ'II/I‘-ICCKa}I). 3aBHCUMOCTD (bI/I3I/IquKI/IX CBOMCTB BeIlleCTBa OT THIIA

KpHCT&J’IJ’IH‘ICCKOﬁ PCLICTKU. HpI/I‘-II/IHLI MHOFOO6pa3I/I$I BCIICCTB.



Jemoncmpayus. Moeny HOHHBIX KPUCTAIIIMYECKUX PELIETOK (XJIOPU HATPUS).

Mogenu aTOMHBIX U MOJIEKYJISIPHBIX KPUCTAUIMYECKUX PEIIETOK

Monenu MeTaJUIMYECKUX KPUCTAIINYECKUX PELIETOK.

Mogens monekynsl JTHK.

I"a3000pa3Hoe cocTosiHKE BemecTBa. Tpu arperatHbix COCTOSHUS BOIbI. OCOOEHHOCTH CTPOCHUS
ra3oB. MossipHbIl 00beM ra3000pa3HbIX BemecTs. [IpeacraBuTenu ra3000pa3HbIX BEIIECTB:
BOJIOPO/I, KUCJIOPOJ, aMMHUAK, YIJIEKUCIBIN ra3, atuieH. VX noiaydyenue, coOupanue,
pacrno3HaBaHUe.

XKunkoe u TBepOE COCTOSIHUE BELIECTBA

Bopna, ee 6nonornyeckas poib. [Ipumenenne Bo 1. JKeCTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHS

3aKoH MOCTOSIHCTBA COCTaBa BELIECTB. BeliecTBa MOJIEKYIIPHOTO U HEMOJIEKYJIIPHOTO

CTPOCHHUA. MaccoBast u 00beMHas J0JI KOMIIOHEHTa B cMecH. PemeHue 3agad

JemoncTpanun. Mozens MoJisipHOro o0bema razoB. Tpu arperatHbIX COCTOSTHHSI BOJIB.
JlaGoparopHsblii onbIT. 103HaKOMIIEHHE ¢ MUHEPAJIbHBIMU BOIAMHU.
2. OnpezneneHne THITA KPUCTALTMYECKONW PEIISTKH BEIIECTBA M OTIMCAHKIE €r0 CBONCTB.

IpakTuyeckas padora Ne 1. Ilonyyenue, coOMpanue M pacno3HaBaHue ra3zon
KonTpoabHast padora Ne 1 no teme: «lleprnoandeckuii 3akoH U cTpoeHne aroma. CTpoeHue
BEIECTBA»

Tema 3. XumMHuyecKkue peakuuu.

I'oMorenHbIe U reTeporeHHble peakiuu. CKOpOCTh PEaKIny, €€ 3aBUCUMOCTh OT Pa3IMYHbBIX
(baKTOPOB: MPHUPOIBI PEATUPYIOIINX BEIIECTB, KOHIICHTPAIMU PEarupyronux BEecTB,
TeMIepaTyphbl, IO PEAKIIMOHHON MIOBEPXHOCTH, HATMYHS KaTaiu3aropa. Poib
KaTaJIn3aTOPOB B MPHUPOJIE ¥ IPOMBIIIZICHHOM MTPOU3BOIcTBE. OOPaTHMOCTh PEaKIIHIA.
XUMHYECKOE PAaBHOBECHE U €0 CMEIIECHHE MOJT ACHCTBHEM Pa3IUIHBIX (aKTOPOB
(KOHIIEHTpAIHsI PEareHTOB MU MPOYKTOB PEaKIiy, JaBJICHHE, TEMIIEpaTypa) IS CO3IaHHsI
ONTUMAIILHBIX YCJIOBH IPOTEKAHUSI XUMUYECKUX MTPOIECCOB.

JemoncTpanuu. [Ipespamenue kpacHoro ¢ocdopa B 6enbiit. Moaenu MoJeKys H-OyTaHa u
n3o00yTaHa, roMOJIOTOB OyTaHa.

3aBHCHMOCTh CKOPOCTH XMMHUYECKOW PEAKIIUU OT MPHPOJIbI PEarupYIOIINX BEIIECTB,
KOHIICHTPAIIUU U TeMIIepaTypbl. MOJEIb «KUTISIIETO CIIOS.

JlabopaTopublii onbIT.3. [lonyueHue KucmopoAa pas3loKeHHEM NEpOKCHAa BOAOpoIa C

nomo1bio karanuzaropa (MnO2) u kaTanasbl CBIpOTro KapTodes.

JlabopaTopHblii onbIT.4. Peakiiuu oOMeHa, uaymme ¢ 00pazoBaHueM 0CajKa, ra3a U BOJbI.
KonTpoabHnasi padora Ne 2 1o teme: «XUMHUECKHUE PEAKIIAN)

Tema.4 BemecTBa u HX CBOMCTBA.

I[I/ICHepCHLIe cuctembl. IloHsTHe o0 Komomaax (3OJ'II/I, reJ'IPI). HctunHbie pacTBOPHI.
Peakiun B pacTBOpax 3SJICKTPOJIUTOB, pH pacTBOpa KakK NOKa3aTClib KUCJIOTHOCTHU CPCIbI.
PaCTBOpeHI/IC KakK CI)H3HKO'XHMH‘I€CKHI>1 mponecc. ﬂBJ’IeHI/IH, Npoucxondamue Mmpu pacTBOPCHUN
BCIICCTB, - PA3PYLUICHUC KpHCTﬂHHH‘-ICCKOﬁ PCHICTKH, I[I/I(I)(I)YBI/ISI, aucconuanus, ruaparanusi,
aucconuanusa 3JICKTPOJIUTOB B BOJAHBIX paCcTBOpPaAX. Crerenn BHCKTPOHHTH‘{CCKOf/'I Jucconuranuu,
CunbHEIC U cIa0ble SJICKTPOJINTHI. KI/ICHOTBI, OCHOBaHUHs, COJIM B CBCTC Tgﬂ
FI/I,Z[pOJ'II/IB coJeil. 3HaueHHue TUAPOJIM3a B OHOJIOTHYECKUX 0OMEHHBIX nponeccax.

OKHCIIUTEIbHO-BOCCTAHOBUTEILHBIC pCaKkuuu B Ipupoac, MPOU3BOACTBCHHBIX IMMPOLICCCAX U



KU3ZHEACITEIIbHOCTU OpraHu3MoB. OKUCIUTEIIBHO-BOCCTAHOBUTEbHBIE CBOMCTBA MPOCTHIX
BEIIECTB — METAJUIOB IIaBHBIX M MOOOYHBIX MOATPYII (ME/b, )KEIe30) U HEMETaUIOB: BOJIOPOA,
KHCJIOPOa, TaJIOT€HOB, CePbI, a30Ta, pocdopa, yriaepona, kpemuust. Kopposus MeTamioB: BUIbI
KOPPO3HUH, CIIOCOOBI 3aIUTHl METAINIOB OT KOPPO3UU. DIeKMPOaU3 pacmeopos U pacniasos.
[IpuMeHeHue >eKTposii3a B TPOMBIILIEHHOCTH.

Kountpoabsnas padora Ne 3 o teme: «BelectBa u ux CBOMCTBA.»

JdemoncTpanuun. O0pasibl pa3InyHbIX JUCIEPCHBIX CUCTEM.

PacTBopeHre okpalieHHBIX BEIIecTB B Boje: cyiabdara meau (1), nepmanranara kamusi, Xjuopuaa
xenesa (I11).

[Ipocreiimre OKUCTUTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMN: B3aUMOJICHCTBUE IUHKA C COJISTHOM
KUCIIOTOM U xene3a ¢ cyabdparom meau (11).

O06pa3iel MmeTaiutoB. BzaumoielicTBUE MIENOYHBIX U MEJI0YHO3EMENbHBIX METAIIJIOB C BOJIOMH.
B3anmopenicTBue xenesa ¢ cepor, MeId ¢ KUCI0poioM. ['opeHue xene3a u Maruus B
kuciopoe. Bosronka iona.

JlabopaTopHblii onbIT 5.3HakOMCTBO ¢ oOpa3laMM HEMETaUIOB W UX IPUPOTHBIMU
COCIMHCHUAMU.
JlaGopaTopHslii onbIT 6. Pa3nmuuHbie citydan THAPOIIH3a COJICH.

IIpakTHyeckas padora Ne 2. Pacno3HaBaHue BelecTs

Tema 5. Xumus u o01ecTBo

Haydanpie MeTo 161 TO3HAHUS B XUMHH. VIcTounnkn xumuueckoi nHpopmaruu. [Touck
nH(pOpMaLUY IO HAa3BaHUIM, UICHTUPHUKATOPaM, CTPYKTYPHBIM dopmyiaam. MoaenupoBaHue
XUMUYECKUX MPOLIECCOB U ABJICHUM, XUMUYUECKU AHAIU3 U CUHME3 KaK METOIbl HAyYHOTO
MTO3HAHUS.

Xumus u 310poBbe. JlekapeTBa, (hepMEeHTHI, BATAMUHBI, TOPMOHBI, MUHEPAJIbHBIE BOIbI.
[IpoGnemsbl, cBsi3aHHBIE C TIPUMEHEHUEM JIEKAPCTBEHHBIX MpenapaTtoB. BpenHbie NPUBBIUKY U
(bakTopbl, pazpyliarolire 310poBbe (KypeHue, ynorpedbieHue aakoross, HApKOMaHHUs).
ParmmmonansHoe uranue. [Huwesvie 0obasku. Ochosbl nuwesol Xumuu

Xumus B IOBCETHEBHOM Kn3HU. Moroiue 1 yucTtsmue cpenctsa. Cpencta 60psObI €
OBITOBBIMU HACEKOMBIMU: PETIEIUICHThI, UHCEKTUIUABI. CpeicTBa TUYHON TUTUEHBI U
kocMeTuku. [IpaBuina 6e3omacHoi paboThl ¢ €IKMMH, TOPIOYMMHU U TOKCUYHBIMH BEIIECTBAMH,
CpeaCcTBaMu OBITOBOW XUMUHU.

XUMHUS U CeNbCKOE X0341iCTBO. MUHepalbHbIe U Oprannyeckue yaoopenus. Cpeacta
3allUThl PACTECHUH.

Xumus 1 dHepreTuka. [IpupoaHsle HICTOYHUKY YIaeBOAOPOAOB. [IpUpoIHBI U Oy THBIN
He(TSIHOH raspl, UX COCTaB U ucnojb3oBanue. CoctaB HeTH U ee nepepaboTKa.
Hedrenpoaykrel. OkraHoBoe uucio 6eH3nHa. OxpaHa OKpyxarolei cpesibl Npu
HedTenepepabOTKe U TPAHCHOPTUPOBKE HEPTETIPOAYKTOB. AJIbTEpPHATUBHBIE HCTOUHUKU
SHEPIruH.

Xumus B ctpoutenbcTse. Llement. beton. Ilogbop onTuManbHbIX CTPOUTEIBHBIX
MaTEpHUAJIOB B PAKTUYECKON JEATEIBHOCTH YEIIOBEKA.

XHUMHUA U OKOJIOTHSL. XUMUYECKOE 3arpsI3HEHNE OKPYXKAIOLIEH CPEbI U €ro MOCIEACTBUS.
Oxpana rugpocdepsl, HOUBbI, aTMOchepbl, GIOPH! U PayHbl OT XUMHUECKOTO 3arpsi3HEHUS.



TemaTnuyeckoe mIaHupoBanue ypoxkos xumum B 10 kiacce
1 gac B Heaemo (34 4. B T0J1)

Paznen Tema KoaunuecTBO B Tom B Tom
4acoB yucje K/p qHciae
n/p
da3a 3anycka (COBMeCTHOE NPOEKTHPOBAHHE U IJIAHNPOBAHNE Y4eOHOI0 1o/1a)
[ Beenenue 1
I Teopus crpoenust 5)

OPraHN4YeCKUX COCTMHEHUN

®a3a N0CTAaHOBKHU H peuicHusl CUCTEMHBIX 3aJ1a4

i YrieBoaopoibl U UX 8 1
IIPHUPOAHBIC UCTOYHUKU
v Kucnoponaconepxamue 10 1
OpraHuvecKue COCIMHEHUS
Vv A3oTcoaepxalime 7 1 14
OpPraHuvecKre COCIMHEHUS
Pe¢gaexcuBHas ¢aza
Vi XUMMS U )KU3HB. 1
buonornuecku akTuBHLIE
BEIIECTBA
Vil HckyccTBeHHBIE 1 2 1u.
CUHTETHYECKHE
OpraHMYEeCcKUe COeTMHEHHS
HTroro 34 34 2.
TemaTnueckoe NJIaHMpoOBaHUe YPOKoOB xumuu B 11 kiacce
1 gac B Hexemo (34 4. B rox)
Pazpen Tema KoanuectrBo B Tom B Tom
4acoB ynciie K/p ynciie
n/p

@da3a 3anmycka (COBMeCTHOE MPOEKTHPO

BaHHUEC U IIJITAHUP

OBaHMe Y4eOHOro rojaa)

Ilepuomuuecknii 3aKOH U

CTPOCHHC aTOMA.

3

da3a N0CTAHOBKH U peumicHus CUCTCMHBIX 3aJ1a4

I Crpoenue BemecTna. 7 1 1u.
11 XHUMHUYECKUE PEAKIUU. 10 1
v BemectBa 1 ux cBoiicTBa. 9 1 14,
PegaexcuBHas ¢aza
V XuMHA 1 00IIECTBO. 5
Hroro 34 34, 24,




