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I[TJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS YUEBHOI'O ITPEJIMETA
«XUMUS» 9 KITACC

B pezynomame uzyuenusn xumuu obyyarowuecs 9 knacca 00NH#CHbL HAYYUMbCAL:

Ba)KHel e XuMHYeCKHe MOHATHSA: aJUIOTPONHS, aJUIOTPOIHBIC BUOU3MECHEHNS,
CKOPOCTh XUMUYECKOM PEaKI[UU, TOMOTCHHAS PEAKIUsl, TETEPOTCHHAS PEaKIus,
KaTaJIn3aTOPbl, HHTUOUTOPHI, MATEMATUIECCKYIO (POPMYITY CKOPOCTH XUMHUECKOU
pEaKIMu, 3aBUCHMOCTh CKOPOCTH XUMHUYECKOH PEaKIIMK OT YCIOBUH MPOTEKAHUS,
npaBuio Bant-I'odda; HeoOpaTumas peakiys, oOpaTumasi peakiius, XHMHIEeCKOe
paBHOBecwue, npuHIm Jle-1laTense, ycnoBus HEOOPaTUMOCTH PEAKIIMHU, YCIOBUS
CMEIICHHUS XUMHYECKOTO PABHOBECHS;

0COOEHHOCTH CTPOEHHUSI aTOMOB AJIEMEHTOB MOATPYIIIBI KUCIOPOAa;
CTpOEHHE, CBOMCTBA, MOJIyYCHHE U IPUMEHEHNE KUCIOPOIa  030Ha;

CTPOCHHE, CBOICTBA aJUIOTPOIHBIX MOAM(HUKALINI Cepbl, XHMHUUECKUE CBOICTBA CEPHI, €€
IIOJIy4eHHUE U IPUMEHEHUE;

COCTaB U CBOMCTBA CEPOBOJIOPO/IA, CEPOBOOPOIHOM KUCIIOTHI, €€ COJICH; OKCUIa Cephl
(IV), cepHUCTO# KHUCIOTHI U €€ COJeii; KAUeCTBEHHYIO PEaKIIMIO Ha CYNIb(UI-UOHBI.

cocTaB ¥ cBoicTBa okcua cepbl (VI); cepHOil KUCTOTHI, €€ COoJiel, KaYeCTBEHHYIO
peakIuio Ha Cynb(aT-uoHbI; 0COOEHHOCTH B3aMMOICHCTBHS KOHIIEHTPUPOBAHHOMN
CEpHOU KUCIIOTHI C METAJIAMH.

Yuyenuk HAYYIUTCH:

XapaKTepu30BaTh XUMHUYECKU 351eMeHT 1o nosioxkenuto B [ICXD J[.M.Menneneesa u
CTPOEHHIO aTOMa;

NMpPOrHo3upoBaThb CBOICTBA AJIEMEHTOB Ha OCHOBAaHUHU CTPOCHUS UX aTOMOB;
00BSCHATD 3aBUCUMOCTh CBOMCTB BCIICCTB OT UX CTPOCHUS;

XapaKkTepu30BaTh CTPOECHUE U CBOICTBA KUCIOPOJa U 030HA, aJUIOTPOITHBIX
Mo (UKAIIA cepbl

XapaKTepu30BaTh CBONCTBA KUCIIOT C TOUYKHU 3peHus TIO/I;

3alIuCbIBAaThH (I)OpMy.]'IBI HU3YUYCHHBIX BCUICCTB U YPABHCHU A peaxunﬁ C UX y4aCTHuEM,
YpaBHCHHUA peaKuHﬁ, 0T06pa>1<a10u11/1x TCHCTUUCCKYIO CBA3b,

3anuceIBaTh ypaBHeHHs] OBP KOHIIEHTpHPOBAaHHOM CEPHON KHCIIOTHI ¢ METAJUIAMM;
NMPOBOAUTH XUMHUYECKUH IKCIIEPUMEHT, cobOtonas npasuiia Th;
pelaTh SKCIIEPUMEHTAIbHBIE 33/1a4H Ha PACIIO3HABAHUE BEIIECTB;

MNOATBEPKAATD OKCIICPUMCHTAJIBHO KadyeCTBECHHBLINA COCTaB BCIICCTB,
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00BSICHATH 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT PA3ITUYHBIX (PaKTOPOB;

NMPUMEHATD IIPUHIHUIL Jle-1llaTenne AJId OIMPEACIICHUA HallpaBJICHUA CMCIICHUA
XUMHYCCKOI'0 paBHOBCCHUSA,

XapakTepu3oBaThb pCaKIUU 110 U3BECCTHBIM IIPpHU3HAKaAM KJIaCCI/I(l)I/IKaL[I/II/I.
Yuyenuk HOJIZKCH HAYYHUTbCH

Ba’KHeHIIMe XMMHUYeCKHe OHATUS: OPraHUyYecKasi XUMHUsl, OPraHMYECKUE BEIIECTBA,
XUMUYECKOE CTPOEHHUE, BAJIECHTHOCTh, TOMOJIOTH, TOMOJIOTHYECKHUH Psi/l, TOMOJIOTUYECKas
Pa3HOCTb, U30MEPUsl, U30MEPBL, IIPEEIbHBIE YTIEBOAOPObI, AJKEHBI, AJIKUHBI,
¢GbyHKIIMOHaIbHAS TPYIA, CIIUPTHI, KAPOOHOBBIE KUCIOTHI, KAPOOKCUIIbHAS TPYIIIIA,
CJIO’KHBIE A(HPBL, )KUPBI, AMUHOKHCIIOTHI, OEIIKH, MOHOMED, ITOJIUMEp, CTPYKTYPHOE
3BEHO, PEAKIIMs MOJIMMEPU3aLIUN;

OCHOBHBbI€ 3AKOHbI XMMHUM: OCHOBHbBIC TOJI0KEHUS TEOPUU CTPOCHHUSI OPraHUYECKUX
coenunenuit A.M.bytnepoBa;

O6H_Iy10 (bOpMy.]'Iy AJIKaHOB, TOMOJIOTUYECKUI psAA ME€TaHa, HOMCHKJIATYPY U U30MCPUTIO
AJIKAHOB, HAXO0XJICHUC aJIKaHOB B IIPHUPOAC, ITOJTYICHHUEC, CBOMCTBA aJIKaHOB Ha nmpumepe
MCTaHa, IPUMCHCHUC,

O6H_Iy10 (bOpMyJ'Iy AJIKCHOB, TOMOJIOTHYECKUI psAA 3TUJICHA, HOMCHKIIATYPY U U30MEPHUIO
AJIKCHOB, ITOJIYUCHHUC, CBOMCTBA aJIKEHOB Ha IMpUMEPE 3TUIICHA, TPUMCHCHUC,

o011yr0 (popMysy alKUHOB, FOMOJIOTMUECKUHN Psi/l alleTHIIEHa, HOMEHKIIATypy U
M30MEPUIO AJIKWHOB, MOJTY4YE€HHE, CBOMCTBA aJIKWHOB Ha IPUMEPE alleTUIICHA,
MIPUMEHEHNUE;

(bopMyIbl 1 0COOEHHOCTH CTPOEHUS U CBOMCTB, MOJIy4€HUE U IPUMEHEHNE
OJIHOATOMHBIX CIIUPTOB (METaHOJIA, 3TAHOJa), MHOTOATOMHBIX CIUPTOB (3TUJICHTJIUKOJIA,
[JIMLEPUHA);

bopMyJibl U OCOOEHHOCTH CTPOEHHUS U CBOMCTB KapOOHOBBIX KUCIIOT (MypaBbUHOM,
YKCYCHOM, CT€apUHOBOH U JIp.), IPUMEHEHHE KapOOHOBBIX KHCIIOT, CJIOKHBIX A(HPOB,
OMOJIOTUYECKYIO POJIb )KUPOB;

BO)XHEUIIINX MPEICTABUTENEH YIIIeBOIOB, UX MOJIEKYJIIpHBIE (POPMYJIBI, CBOMCTBA,
3Ha4YeHHE B MPUPOJIE U B KU3HU YEJIOBEKA;

Ha3BaHUA Ba)KHeﬁIHPIX AMUHOKHCJIOT, UX CBOﬁCTBa, 6I/IOJ'IOFI/I‘—IeCKOG 3HA4YCHHC, Cb}IHKIII/II/I
OCJIKOB;

CBOﬁCTBa, IMPUMCHCHHUC MMOJIMMEPOB HAa MPUMCEPEC IMOJIUITUIICHA, ITOJIMBUHWIXJIOpHU/IA.

3aMKChIBaTh MOJIEKYJISIPHBIE U CTPYKTYPHBIE (OPMYIIbI OPraHUYECKIX BELIECTB,
(bOpMyITBI CTPYKTYPHBIX H30MEPOB;

COCTAaBJIATH IIAPOCTCPIKHCBBIC MOACIIN BCIICCTB,
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®  COCTaBJIATH MOJICKYJISIPHBIE M CTPYKTYPHBIE (JOPMYIIBI METaHA M €0 TOMOJIOTOB,
M30MEPHBIX aJIKaHOB, Ha3bIBaTh uX 1Mo MIOITAK;

® XapaKTCpPHU30BaTb OCHOBHBIC XMMHUYECKHC CBOMCTBA aJIKAaHOB Ha IIpuUMEPEC METaHA,

e pemarh pacyeTHBIC 33J]a4d Ha YCTAaHOBJICHHE MpocTeiimeil (GopMynbl BemecTBa Mo
MacCCOBBIM JIOJISIM 3JIEMEHTOB;

®  COCTaBJIATh MOJIEKYJISIPHBIC U CTPYKTYPHBIE (POPMYIIBI ATHUJICHA M €70 TOMOJIOTOB,
M30MEpHBIX aJIKeHOB, Ha3biBaTh uX 1o MIOITAK;

® XAapaKTCPU30BaATb OCHOBHBIC XMMUYCCKHC CBOMCTBA aJIKCHOB Ha MMpuUMEPEC 3TUJICHA.

® COCTaBJIATH MOJIEKYJISIPHBIE M CTPYKTYpPHBIE (JOPMYJIBI AllETHIIEHA U €T0 TOMOJIOTOB,
M30MEPHBIX AJIKHHOB, Ha3bIBaTh ux 1o MIOITAK;

® XAapaKTCPU30BaATb OCHOBHBIC XMMUYCCKHC CBOMCTBA aJIKMHOB Ha MpuMEpEe alCTUIICHA,
® COCTaBJIATH (1)OpMy.]'IBI HpOCTGﬁH.IHX CIIMPTOB, 1aBaTb UM XapPaKTCPUCTUKU,

®  COCTaBJIATH (POPMYIIBI IPOCTEHIINX KAPOOHOBBIX KUCIIOT, CIIOKHBIX 3(UPOB, OOIIYIO
(bopMyily )KUPOB, XapaKTepU30BaTh UX CBOICTBA,

®  XapakTepH30BATh BAKHEUILHE YIIEBOJbI;
®  XapakTepu30BaTh OMOJOTHYECKOE 3HAYCHHE U CBOMCTBA aMUHOKHUCIIOT U O€JIKOB;

® 3alnuCbIBaTb YPaBHCHUS peaKuHﬁ MMoJIMMEpH3alu.

Il. COHAEPXAHUME YYEBHOI'O ITPEJIMETA
Tema 1. MHoroo0pa3une xumudeckux peakuuii (15 yacon)

Peakiiuu coenuHeHUs, peakIuu pa3ioKeHus, 3aMelieHus, oomeHa. OKUCIUTETHHO-
BOCCTaHOBUTENbHBIE PEAKIIMU. JK30- U dHAOTepMUdeckue peakuuu. OOpaTumbie U
HEoOpaTUMBIE pEaKIInu.

SHGKTPOJ'II/ITI)I U HEJJICKTPOJIMTEI. SHGKTpOJ'H/ITI/I‘-IeCKaSI JUucconranus BE€HICCTB B BOJIHBIX
pacTBOpax. Honnl. KaTuoHBI M aHUOHEL.

DIEeKTPOTUTHIECKAs JUCCOIMAINS KUCIIOT, Ienodel u cosei. Crnalbble U CUIIBHBIC
ANEeKTPoNuThl. CTeNeHb AUCCOLUALINU.

PeaKI_[I/II/I HNOHHOT' O O6M€Ha. OKI/ICJ’II/ITGJ'H)HO-BOCCTaHOBI/ITeJ'H)HI)Ie peaKI_[I/II/I. OKI/ICJ'II/ITCJ'H),
BOCCTaHOBUTENb. ['Maponu3 coneil.

JHemoncmpauuu.

1. Tlpumepsl 3K30- U IHAOTEPMUYECKUI peaKkLui



2. HcnbITanue pacTBOPOB BEILIECTB Ha 3JIEKTPUUECKYIO TPOBOAUMOCTE. JIBUXKEHUE HOHOB B
AIIEKTPUYECKOM II0JIE.

3. Hekoropsle XUMHUYECKHUE CBOMCTBA KUCIIOT, COJICH, OCHOBaHHH.

ﬂa6opam0prle onvlmul.

1. HcnbiTaHue BEMIECTB HA MIEKTPUIECKYIO TPOBOUMOCTb.
2. Peaknuu oOMeHa MEXIYy PacTBOPAMH SJICKTPOJIUTOB.

Ipaxmuueckas pa60ma.

1. I/I3yquI/Ie BINAHUA YCJ'IOBI/Iﬁ IIPpOBCACHUA XUMHYECKOM PCaKru Ha €€ CKOPOCTh.
2. Pemenue OKCIICPUMCHTAJIbHBIX 3aj1a4.

Pacuemmnvie 3a0auu

1. Bebluncnenus 1o TEPMOXMMHUYECKUM YPAaBHEHUSM PEAKIUIL.

2. PacueTsl M0 ypaBHEHHUSIM XUMHUYECKHUX PEAKIIHIA, €CIIM OJHO U3 PEarupyrOIINX BEIIeCTB
JIAHO B U30BITKE.

B pe3ynbraTe u3yueHus: TeMbl yyaluecs JOJKHbBI
Tema 2. I'asiorensl. (4 yaca)

[Tono>xeHne TajJoreHoB B EPUOINYECKON TabJIUIE U CTPOEHUE UX aTOMOB. XJ10p. PU3nyecKue u
XUMHUYECKHe cBoiicTBa xiyopa. IIpumenenue. Xnopoogopon. CoisiHas KUCIIOTa U €€ COJIU.
CpaBHUTENbHAS XapaKTEPUCTUKA TaJIOTEHOB.

JHemoncmpayuu.

1. dusmyeckue CBOWCTBA raJIOTE€HOB.
2. Tlomydenue XJIOPOBOAOPOA U €r0 PACTBOPEHHE B BOJIC.

ﬂa6opamoprle onvlmyl.

1. BeiTecHeHHE TajOreHaMu JIpYT Apyra U3 pacTBOPOB UX COEIHMHEHUI.

Ipaxmuueckas pa6oma.

1. TlomyueHue COISTHOW KUCIOTHI U U3yYEHHE €€ CBOMCTB.

Pacuemuvie 3a0auu.

1. BpIuncieHHd MO0 XUMHUYECKHM YpaBHCHHUAM MACCHI, o0beMa W KOJUYECTBA BCIICCTBA
OIHOTO U3 MPOAYKTOB PCAKIUHU IO MACCC UCXOIHOI'0 BCUICCTBA, €0 O6’beMy niim
KOJIMYCCTBY BCUICCTBA.

B PE3YIbTATC U3YUCHUSA TCMbI YUAIIUCCA JOJIKHBI



Tema 3. Kucsopona u cepa (10 4.)

ITonoxxenue KHCJIOpOJa U CCPEI B HCpHO,Z[H‘ICCKOfI CUCTEMEC XUMHUYCCKUX 3JIEMCHTOB, CTPOCHHUC
HUX aTOMOB. AJ'IJ'IOTpOl'IHI)Ie BUJOU3MCHCHU KHUCJIOpOJA.

Cepa. Amorponus cepbl. dusznueckue U XMMHUYECKHUE CBoicTBAa. Haxokmenuwe B mpupole.
[Tpumenenue cepol. Oxcua cepsi(IV). CepoBomopoaHass M cepHUCTass KHCIOTHI U UX COJIH.
Oxkcua cepoi(VI). Cepnas kucinora u ee coiau. OKUCIUTEIbHbIE CBOMCTBA KOHIICHTPHUPOBAHHON
CEpPHOM KHUCJIOTHI.

CKOpOCTh XMMHYECKHX pPEeaKLUi. 3aBUCUMOCTb CKOPOCTH XUMHUECKUX PEAKLUH OT
Pas3INYHBIX YCIOBUM: OT MPUPO/IbI PEArUPYIOLIMX BEIIECTB, IO U TOBEPXHOCTH
CONPUKOCHOBEHMSI, KOHLIEHTPALlMU PEearupyrolluX BEIIECTB, TEMIEPATyphl, KaTaau3aTopa.
XuMHUYECKOE PAaBHOBECHE, YCIOBUSA €r0 cMelleHus. Penenue 3anad.

JHemoncmpayuu.

1. 3nakomcTBO Cc oOpasliaMu MPUPOIHBIX CYIb(PHUAOB, CYIb(HATOB.
2. AmnorpornHbie MOAH(DUKALIUU CEPBI.

./Ya60pamoprle onvlmyl.

1. O3snaxomiieHue ¢ 00pa3laMu Cepbl U €€ IPUPOIHBIX COETUHEHUI.
2. Pacno3naBanue cynbpuia-, Cynb(GUT-MOHOB B pacTBOpE.
3. Pacno3naBanue cynb(}ar-MOHOB B pacTBOpeE.

[TpakTuueckas pabora

1. DOkcnepumeHTalbHBIC 33/1a4H TI0 TeMe «Kucmopos u cepay.

Pacuemnvie 3a0auu.

1. BpIuncieHus MO0 XMUMHUYECKHM YpaBHCHHUAM pCaKI_[I/II\/'I MacCChbl, KOJIMYCCTBA BCIICCTBA
UM 00beMa 10 U3BECTHOM MaccCe, KOJIMUCCTBY BCIICCTBA UJIN O6’BCMy OJJHOI'O U3
BCTYIIAIOIUX WJIA ITOJYYAIOIIUXCA B pCaKIIUH BCUICCTB.

2. Pacuersl o YpaBHCHUAM C UCITIOJIb30BAHUCM 3dKOHA 00BEMHBIX OTHOILICHHIA.
3. Pacuetsl no TCPMOXUMHNYCCKUM YPABHCHUSM.

4. pacdeTsl 0 OMPEIEIEHUI0O MAaCCOBOM MITM 0ObEMHOM JIOJIA BBIXO0/1a IPOIYKTA PEAKIIHH OT
TEOPETUYECKH BO3MOXKHOTO (M OOpaTHBIE 33/1a4N).

Tema 4. Azot u pocdop (7 4.)

[Tonoxenne azora u pocdopa B MEpUOANIECKON CUCTEME XUMUIESCKHX 3JIEMEHTOB, CTPOCHUE HX
aTOMOB.

A3ot, pu3nyecKkue W XMUMHYECKHE CBOWMCTBA, MOJydyeHHe W mpuMeHeHue. KpyroBopor azora

B npupoge. AMMuak. PU3NUECKUEe U XUMUYECKUE CBOWCTBA aMMHMaKa, IMOJy4YECHHE,
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npumenenue. Conu ammonwus. Oxcuansl azota(ll) u (IV). A3oTHas kucioTa U €e CoJu.
OKuCIHUTENbHbIE CBOMCTBA a30THOM KUCIIOTHI.

®dochop. Amnorporust pochopa. dusnyeckue U XuMHUECKUe CBoicTBa docdopa. Okcua
docdopa(V). Oprodochopnas kucinora u ee conu. MuHepalbHbIC YI0OpEHUSI.

JHemoncmpayuu.

1. Tlonmy4yeHne aMMHuaKa M €ro pacTBOpeHHe B Boje. OOHapyKeHHE aMMHUaKa.
2. KauecTBeHHbBIC peakIMi HA COJIM AMMOHUS, HUTPATHI.

3. OsnakomiieHHEe ¢ 00pasliaMu IPHUPOIHBIX HUTPATOB, (hochaTos.

4. Buneodunsm «Dochopy.

ﬂa6opam0pﬂble onvlmal.

1. BsaumopeiicTBue coyeil aMMOHHS CO IIeNOoYaMHu (pacrio3HaBaHUE COJEH aMMOHUS).
2. O3zHaKoOMIIEHHE C a30THBIMU B (POCPOPHBIMH yIOOPEHUSIMHU.

Ipaxmuueckue pa6ombz

1. HonyquI/Ie aMMHMaKa ¥ OIbITEl ¢ HUM. O3HaKOMJIEHHE CO CBOMCTBAMHU BOJHOI'O pacTBOpa
aMMMakKa.

Tema S. Yruepoa n kpemunii (9 4.)

ITonoxenue yriepoaa U KpEMHUSA B HepHOHquCKOﬁ CUCTCMEC XUMHUUYCCKHUX DJICMCHTOB, CTPOCHHC
HnX aTOMOB.

VYrnepon, amioTponHble MOAUGUKALNK, (U3NYECKHE U XUMHUYECKHE CBOWCTBA YIJIepoJa.
VYrapHblif ra3, cBOWCTBA M (DPM3HOJIOTHYECKOE JIEHCTBHUE HAa OpPraHU3M. YTIEKHUCTBIA Ta3,
yroJbHas KUCJIOTa U €€ coiu. KpyroBopot yriaepoja B mpupoe.

Kpemuuit. Oxcun kpemuusi(IV). Kpemuuesas kucnora u ee conu. Crekio. LlemeHT.

JHemoncmpayuu.

1. Kpucrammmueckue pemerkd aimaza u rpadura. 3HAKOMCTBO ¢ oOpasmamu
IMPUPOAHBIX Kap6OHaTOB U ciInkaToB. O3HaKOMIIEHHE C Ppa3iInYHBIMU BUJJAMH TOILJIMBA.
O3HaKOMIICHHE C BUIaMH CTEKJIA.

2. Tlomyuyenme okcupna yriaepona (IV) u ero B3aumMoeiicTBre C THAPOKCHIOM KaJIbIIHUSI.

ﬂa6opamoprle onvlmyl.

1. O3nHakomiieHHE C Pa3IMYHBIMH BHIaMHU TOILTUBA (KOJUIEKIIUS TOTUIMBA).
2. O3HaKOMIICHHE CO CBOMCTBAMH M B3aMMOIIPEBPAIICHUSIMHU KapOOHATOB
U THIpokapOonaroB. KaduecTBeHHBIC peakiiny Ha KapOOHAT-HOH.
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3. O3nHakomieHHE C 00pa3laMu MPUPOTHBIX CHIIMKATOB.

4. (O3HaKOMJICHHUE C BUJAMU CTeKIa (paboTta ¢ KosuieKiuei « CTeKII0 U U3eNus 13
CTEKJIay).

Ipaxmuueckas pa60ma.

1. Tonyuenue oxcuna yriepona(lV) u msydenue ero cBoiicTB. Pacno3HaBanue
KapOOHATOB.

Pacuemuvie 3a0auu.

1. Beruucnenue Maccol WM 00beMa MPOyKTa peakluy 110 H3BECTHOM Macce Wi 00beMy
UCXOJIHOTO BEIIECTBA, COAEPKAILEr0 IPUMECH.

Tema 6. Metasuibl. (11 1)
O01Me cBOMCTBA METAJIOB.

[TonoxxeHne MeTaJIOB B MEPUOJUYECKON CHUCTEME XHUMHYEeCKuX 3jeMeHToB /Jl. U.
Menneneesa. Metaummueckas cBA3b. Puznueckre 1 XUMUYECKHE CBOMCTBA METAJUIOB. P
HanpsHKEHUH METAJLIIOB.

JHemoncmpayuu.

1. OO0pa3isl MeTamuIoB, B3aUMOJICHCTBHE METAJUIOB C HEMETAJIJIaMHU.

JlabopaTopHbBIE OIBITHI

1. PaccmotpeHue o0pas3IioB METAIIIOB.
2. B3aumopelicTBHE METAIIIOB C PACTBOPAMHU COJICH.
Metanasl |A-I11A-rpynn IICXD J.U. MenaejeeBa

[I{erounble MeTauibl. [1os10KEHNE IETOYHBIX METAJIOB B IEPUOIUYECKON CUCTEME U CTPOCHHE
aromoB. Haxoxnenue B npupone. dusuyeckue U XMMUYECKUe CBOMCTBA. lIpumeneHue
LIEJIOYHBIX METAJUIOB U UX COCIUHEHUN.

[Ilenouno3zemenbHbIe METAILUTEL. [l0M0)KEeHNE MIETOYHO3EMETBHBIX METAIIJIOB B IEPUOINYECKOMN
cucreMe u ctpoenue aromoB. Haxoxaenue B npupoze. Kanbiuii u ero coenunenus. ’KecTkocTb
BOJIBI M CTIOCOOBI €€ YCTPaHEeHHS.

Amomunuii. TlomokeHrne amOMHHHS B TIEPUOJUYECKON CHCTEME M CTPOCHHE €ro aroma.
Haxoxnaenne B mpupoje. Pusnueckue U XUMHUYECKHE CBOMCTBA amrOMUHUS. AM(POTEPHOCTh
OKCHJIa ¥ TUJIPOKCHUA ATTFOMUHUSI.

JHemoncmpayuu.

1. 3HakoMcTBO ¢ oOpasmamMu BaKHEHIIMX COJICW HATpHs, Kajdus, MPUPOIHBIX
COCUHEHUI Kalblus, pyJaMHu >Kejie3a, COCIUHEHUSMU alfOMHHHSL.

2. BzaumogeicTBHe IIEIOYHBIX, MIEIOYHO3EMEIBHELIX METAJJIOB U AIIIOMHUHHUS C BOJIOH.
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JlaOopaTOpHBIE OIBITHI

1. OszHakomieHHe ¢ 00pa3aMy BXKHEHIIUX COJICH HATPHSI, KAJIHs M KaJIbIIHS.
2. O3HaKOMIICHUE C IPUPOTHBIMU COCANHECHUSIMHU KaJIbIIHSL.
3. O3HakomiieHHE U 00pa3aMu aTIOMUHUS U €T0 CIUIaBOB.

[IpakTuueckas pabora

1. Pemenue sKkcriepuMEHTAIBHBIX 3a]1a4.
Keaeso.

XKeneso. [TonoxxeHue xene3a B IEPHUOAMYESCKON CHCTEME U CTPOCHHUE ero aToMa. HaxoxieHue B
npupone. dusznueckne M XUMHUYECKHE CBOMCTBa kene3a. OKCHUIbI, TUAPOKCUIBI U COJH
xkenesa(ll) uxeneza(Ill).

JHemoncmpayuu.

1. 3HaKOMCTBO C *eJIE€3HbIMHU PYyIaMHU.
2. TlomydyeHue THAPOKCUIOB JKeJie3a M MX B3aMMOJCHCTBHE C KUCIOTaAMHU.
3. KauecTBeHHbIE peaklliy Ha HOHBI KeJe3a.

JlabopamopHuvie OlBITH

1. Tonyuenue runpoxcuna xxenesa (II) u B3aumoaecTBIE €T0 ¢ KUCIOTaMHU.
2. Tlomyuyenne runpoxcuna sxenesa (I1I) m B3aumoseiicTBre ero ¢ KUCIOTaMHu.

IpakTiueckas paboma

1. Pemenue skcreprMeHTAIbHBIX 3ajay.
Merajyprus.

[Tonstue o Merammypruu. CriocoOsl monyyeHus: metamioB. CruiaBbl (CTanb, YyTyH,
JropagroMUHUN, OpoH3a). [Ipon3BoacTBo uyryHa u cramu. [Ipo6iema 6€30TX0JHBIX
IIPOU3BOJICTB B METAJUTYPIUHU U OXpaHa OKpy»karole cpeasl. [loHsaTre 0 Koppo3uu MeTaioB U
crocobax 3antuThl 0T Hee (0030pHO).

Tema 7. KpaTkuii 0030p BaskHeIIMX OPraHN4YecKuX BemecTs (8 4.)

[TepBoHavanbHbIe NMpeACTaBIECHUS 00 OpraHnYecKuX BellecTBax. [lepBoHayanbHbIE CBEIEHUS O
CTPOCHHUH OPTaHMYECKUX BemecTB. OCHOBHBIE NOJIOKEHUS TEOPUH CTPOCHHSI OPTaHMYECKUX
coeauHenuit A. M. bytneposa. M3omepus. YnpoiieHHas Kiaccu(UKaIUs OpraHuyecKux
COEIMHEHU.

[Ipenenbubie yriaeBogopoabl. Meran, staH. CocTaB, cTpoeHHE, GU3NIECKUE U XUMHYECKUE
cpoiictBa. [Ipumenenue. [IoHsTHE O TOMOJIOTaX U TOMOJIOTHYECKUX PAIAX.



Henpenenbubie yriaeBomoponabl. CoctaB, cTpoeHre, GU3NYECKHE U XUMHYECKHE CBOMCTRA.
IIpumeHenue.

[ToHsATHE O MUKIMYECKUX YTIIEBOIOPOaaX (IIMKIOATKaHbI, OCH30I).

[TpupoHbIE HCTOYHHUKH YTIIEBOAOPOa0OB. HeTh 1 MpUpOIHBIN ra3, uX MPUMEHEHHE. 3aluTa
aTMoc(epHOTro BO3yXa OT 3arpsi3HeHus.  Kuciaopozcoaepikariyre opraHudaecKre BemecTBa:
CIIUPTHI, KAPOOHOBBIE KUCIIOTHI, CJIOKHBIC A(UPBI, KUPBI, yTIeBoAbI (00mue cBeaenus). Oomme
MOHSITHSI 00 AMUHOKHUCIIOTaX, OCNIKax, MOJMMepax.

JHemoncmpayuu.

1. Mopenn MONEKyJd OpPraHUYEeCKHX COEIUHEHHM, CXeMBbl, TaOIUIIbI.

2. Topenme yrineBomopoaoB W OOHApPYKEHHE MPOIYKTOB UX TOPEHUSI.

3. OOpazubl He()TH U TPOAYKTOB UX MEPEPAOOTKH.

4. BuaeoomnbIThI 10 CBOWCTBAM OCHOBHBIX KJIACCOB OPTaHUYECKHX BELIECTB.

ﬂa6opam0pﬂble onbslimbsl

1. DOruien, ero noiaydyeHue U CBOMCTBA.
2. AmeruieH, ero mojiydeHue U CBOHCTBA.

Pacuemmnvie 3a0auu.

YcraHnoBieHue HpOCTeﬁmeﬁ (I)OpMy.]'IBI BCIICCTBA 110 MACCOBBLIM JOJISAM 3JICMCHTOB.

1. TEMATHUYECKOE IINTAHUPOBAHUE YUEBHOI'O ITPEAMETA

KonmdecTBo Jdara npoBenenust
Ne Pa3nen/Tema ypoka
uacos IUIaH (paxr
IToBTOpEeHue n3yueHHoro B 8 kiaacce.
1.1. [ToBropenue. Ilepuonnyeckuii 3akoH, | 1 01.09
nepuoANYecKas CUCTEeMa XMMHYECKUX
3JIEMEHTOB J.N. Menneneena.
Crpoenue aToma.
1.2 [ToBTOpenue. XumMudeckast CBS3b. 1 05.09
1.3 [ToBTOpenne wu3ydeHHOro marepuana | 1 08.09
0 BAYKHEUIIUX KJ1accax
HEOPraHUYECKUX COCIMHEHUN.
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MHuoroodpa3zue XHMHYECKHX

peaxuuit

14 Knaccudukanmst XUMUYECKHUX 12.09
peakimii:  peakuus — COSJAMHEHWUS,
pa3IoXKeHUs, 3aMeIeHHUs, OOMEHa.

1.5. OKHCTUTENEHO-BOCCTAHOBUTEIIHLHBIC 15.09
pEaKIHH.

1.6 Ypok-ynpaxHenue. Pemenne 3anau. 19.09

1.7 CKOpoCTh  XMMHMYECKHX  PEaKLHUU. 22.09
[lepBoHaYaIbHBIC TIPEICTABICHHUS O
KaTaJmse.

1.8. IMpakTH4eckan padora 26.09
Nel.M3ydyenune BJIMSHHMA YCJIOBHIA
NpoBeIeHUsT XUMHYECKOH peakuun
Ha ee CKOPOCTh.

1.9 OO6partumsie u HeoOpaTUMbIe 29.09
XuMHYeckue peaknuu. [loHsTHE O
XUMHUYECKOM PAaBHOBECHH.

1.10. CyuiHocTtb npoiecca 03.10
AIIEKTPOIUTUYECKON JTUCCOITUAIIUT

1.11 OcHOBHbIE MOJIOKEHUS TEOPUH 06.10
AIIEKTPOIIUTUYECKON JUCCOITUAIIUN

1.12 Jluccormarusi  KUCJIOT,  IIEJIOYeH, 10.10
coJen

1.13 Crenens auccorpanud. CUIILHBIE U 13.10
ci1a0ble ANEKTPOJIUTHI.

1.14 Peakiiun nonHoro o6mMeHa. 17.10

1.15 ['maponu3 conei. 20.10

1.16 Ypok-ynpaxHenue. Pemenne 3anauq. 24.10

1.17 [TpakTuyeckas pabota Ne2 «Pemenue 27.10
IKCIEPUMEHTAIBHBIX 33724

1.18 Konrponbaas pabora Nel mo Teme: 07.11
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((SJICKTPOJII/ITI/I‘-IGCKEUI Jucconuanusi»

1.19 I'anorensl 10.11

1.20 [Tonoxenue rajloreHoOB B 14.11
NEPUOIMYECKON TabIUIE U CTPOEHUE
HX aTOMOB. XJIOp.

1.21 XnopoBosiopoa. ComnstHast KUCIOoTa U €€ 17.11
coum.

1.22 CpaBHurenbHas XapaKTepUCTHKA 21.11
raJOreHoB.

2.23. | llpaktuueckas pabota Ne3. 24.11
[ToydeHue CONTHON KUCTIOTHI M OTIBITHI
C HEM.
Kucsaopon u cepa.

2.24 OO0mass xapakTepUCTHKA 3JIEMEHTOB 28.11
HOJATrPYIIBI KUCIOPO/a.

2.25. | Ctpoenne ® CBOICTBa MPOCTHIX 01.12
BEIIIECTB, OOpa30BaHHBIX aTOMaMH
KHCII0po/ia. AJUIOTpOMHSI.

2.26 CBolicTBa cepbl, €€ IOIY4eHHE U 05.12
pUMEHEHHE.

2.27 Coenunenus cepsl (1I). 08.12

2.28 Coenunenns cepsi (IV). 12.12

2.29 Oxkcup cepsl (VI). Cepnas kucinora u 15.12
ee CoJu.

2.30 CaoiicTBa KOHIEHTPUPOBAHHOMN 19.12
CEpPHOM KUCIIOTBHI.

2.31 3akperyieHue  3HaHHW 110 TeMe 22.12
«[Toxarpymnma kucnoponaa.

2.32 [TpakTrueckas pabota Neq 26.12

((SKCHepI/IMeHTaJ'IBHI)Ie 3aa4u I10 TEMEC

«Kucnopon u cepan.
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2.33 KonrponbsHas pabora Ne2 mo Teme 29.12
«[lonrpynmna kuciopoxa. OCHOBHBIE
3aKOHOMEPHOCTH TCUCHHS
XUMHYECKUX PEaKIHii»
A3sort u docdop.
3.34 OO01ass XxapaKTepUCTHUKAa XMMHUYECKUX 09.01
3JIEMEHTOB MOATPYIIIBI a30Ta. A30T.
3.35 Ammuak. Conu aMMOHUSI. 12.01
3.36 [TpakTideckast pabora Ne5 16.01
«[lomyuenne aMmMuaka 1 U3y4eHHE €TO
CBOWCTBY.
3.37 A3zotHas kwucinora. Coiaum a30THOU 19.01
KHCJIOTHI
3.38 ®dochop. Coequnenus ocdopa. 23.01
4.39 MuHepanbHbIe yI00pEHUsI. 26.01
4.40 O6o06menne  Ttembl  «lloarpynmna 30.01
azoray. Pemenue 3anau.
Yraepoa v KpeMHHUIA.
441 OOmiast  xapakTepUCTHKa 3JEMEHTOB 02.02
HOATrPYIIBI yriiepoaa. YTIepos.
4.42 Oxcupsl yriaeposa. 06.02
4.43 VYTronpHas KUCIIOTA U €€ COJIH. 09.02
4.44 [TpakTrueckas pabota Ne6 13.02
«[Tonyuyenue oxcuaa yriaepoaa (IV) u
M3y4EHHE ero CBOJCTB.
Pacno3naBanue kapOOHATOBY.
4.45 Kpemuuii. Oxcua kpemuus (1V). 16.02
4.46 KpemHueBas kucnora u €e coiu. 20.02
4.47 CunukartHas IPOMBIILIEHHOCTb. 27.02
4.48 O0001IeHne  TEMBI «[loarpynna 01.03
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eyrieponay. Pemenue 3anay.

4.49 Konrponbsaas pabora Ne3 mo Teme 05.03
«[Toarpyria a3oTa U yriepoaa»
MeTaniabl

4.50 [Tonoxenune METaJIIOB B 12.03
[lepuoauueckoil cucTeMe XUMHUYECKHUX
3JIEMEHTOB J.N. Memneneena.
Du3nYecKue CBOWCTBA METAIIJIOB.

451 XapaKTepHble XUMHUYECKHE CBOMCTBA 15.03
METAJIJIOB.

4.52 OO6mmume CII0COOBI TIOJTyYeHUS 19.03
metayioB.  CruiaBel.  HaxoxaeHue
METAJIJIOB B MPUPOJIC.

4.53 XapakTepucTuka HIEIOYHBIX 22.03
METAJLJIOB.

4,54 [IlenoyHo3eMeNbHBIE METAIBl U HUX 02.04
COCTUHEHHUS.

4.55 AJIOMUHUH ¥ €T0 COCTUHEHUS. 05.04

4.56 JKemne3o u ero coequHeHUs. 09.04

4.57 [TpousBoacTBO YyryHa. 12.04
IIpon3BOACTBO CTAINN.

4.58 [lpaktuyeckas  pabora  Ne 7. 16.04
«Pemenue AKCIIEPUMEHTAITBHBIX
3a1a9»

5.59 O0001IeHe  3HAHWUM OO  TEME 19.04
«MeTtanibi»

5.60 Kontponbaas pabora Ned mo Teme 23.04
«MeTamibh»
Kparkuii 0030p BajKHeH N X
OpPraHN4YecKuX BelllecTB.

5.61 [TepBoHavabHBIC CBEECHUS 0 26.04
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CTPOCHUU OPraHMYECKHX  BEILECTB. 03.05

[TpenenbHbIE YIIIEBOAOPOIBI.

5.62 Henpenenbabie YTJIEBOJIOPO/IBI. 07.05
[Tomumepsl.

5.63 [TpousBoHBIC YTIIEBOIOPOJIOB. 14.05
CnupTsl.

5.64 KapGonoBeie  kucnotbl.  Ci0KHBIE 17.05

3¢upsL. XKupsl.

5.65 YTIIeBOAOPOIBI. AMUHOKHCIIOTHI. 21.05
benku.

5.66 | UToroBas KoHTpoJIbHAS paboTa. 24.05
IToBTOpEeHME

B cootBercTBHY € KaneH1apHbIM yueOHbIM TpadukoM MBOVY Tamnoseposckoit COII,
pacnycaHleM YpOKOB Ha U3y4yeHHE XUMUU B 9 Kilacce BBIJECIECHO 24 B HEJIEINIO.

B cBsi3u ¢ npa3qHUYHBIMU THAMHU U TIEPEHECEHHBIMU BBIXOAHBIMH THAMHU «O mepeHoce
BBIXOJIHBIX JTHEH B 2024 roy» MpOU30NLIO YITIOTHEHHE yueOHOro MaTepHraa 10 66 yaeOHbIX
yaca. Hegoctarok yuyeOGHOro BpeMeHu Oy1eT KOMIIEHCUPOBAH IyTeM MHTETpaluu TeM Kypca.
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