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PaGouast mporpamMma o npeamery «Xumus» s 8-9 Ki1accoB OCHOBHOM IIKOJIBI

COCTaBJICHA B COOTBETCTBHHU C

- penepanpubiM 3akoHOM Poccutickoit eneparuu «O06 oOpazoBanuu B Poccuiickoit deaepanuny;
- ¢enepanbHBIM TOCYJApCTBEHHBIM  00pa30BaTENbHBIM  CTAaHAAPTOM OCHOBHOTO  OOIIETro
o0pa3zoBaHus;

- IPUMEPHOI 00pa30BaTEIHLHON MPOrPaMMOI OCHOBHOT'O 00IIETO 00pa30BaHHUS;

- TPUMEPHOW MPOTrpaMMOM Il 0OIIe0O0pa3oBaTEIbHBIX YUpexAeHUNH. Xumus. 8-9 kmaccel /
cocrasutenb H.H.I'apa.- M.: IIpocsemienue, 2019;

- aBTOPCKOM mporpammbl «Xumus 8-9 kiacce» noj pegakumet H.H. I'apa, ocHoBHOTro 00111€T0
oOpazoBanus o xuMuu. 8-9 kiaccel. M.: [Ipocsemenue, 2019;

- OCHOBHO} 00pa30oBaTeIbHON MPOrpaMMoii OCHOBHOTO o01iero oopazopanuss MKOY «COIII Ne 22
nmenn ['epost CoBerckoro Cotoza 1.5, Oumibkoy;

- yueOubM 1aHoM MKOVY «COII Ne 22 umenu I'epost Coserckoro Coroza W.51. @unbko» Ha 2021-
2022 y4eOHbli TOI;

- benepanpubIM epeuneM yueOuukoB Ha 2021-2022 yaeOHbIif TO/;

- MOJI0’KEeHHEM 0 pabodeit mporpamme B MKOY «COIII Ne 22 umenu I'epost Coerckoro Corosa M.41.
DUIBKOY.

YMK «Xumus. 8 kiaace»: Xumus. 8 kinacc. YueOnuk (aBtop I'. E. Pymsutuc, ©. I'. ®enpaman).
3amayHuK ¢ «oMoIIHUKOM». 8-9 kiaccel. ABTopsl: H.H.I'apa, H.M.I'abpyceBa. Jlunaktuyeckue
matepuainbl. 8-9 kmaccel. ABTop: A.M.Panenkuii. Temarnueckoe turanupoBanme. Xumus §-9
Kkiaccel 1o ydeOHukam Pymsutuca T.E., ®enpamana D.I. Agtopsl:  JI.M.bpeiirep,
A.E.baxxenoBa. COOpHUK 3aJa4 U yrpaxHeHu o xumuu. Aprop: W.I'. XomueHnko.

Bcero 70 yacoB no 2 yaca B HEZEIO

YMK «Xumus. 9 kiaace»: Xumus. 9 kinacc. Yueonuk (aBtop I'. E. Pymutuc, ®@. I'. ®enpaman).
3amayHuk ¢ «oMoriHuKom». 8-9 kiaccel. ABtopsl: H.H.I'apa, H.W.I'abpyceBa. Jlunakruyeckue
marepuaibl. 8-9 xmaccel. ABTop: A.M.Pameukuii. TemaTnueckoe ruiaHupoBanue. Xumus 8-9
kimaccel 1o ydyebnukam Pymsutuca [.E., ®enpamana D.I. Astopsl:  JI.M.Bpeiirep,
A.E.baxxenoBa. COOpHUK 3aJa4 U yrpaxHeHuid no xumuu. Asrop: W.I'. Xomuenko.

Bcero 68 yacos 1o 2 yaca B HEJIENIO

2. [InanupyemMble pe3yJbTaThl 0CBOECHHS Y4eOHOT0 MpeaMeTa « XMMHD)
8 kuace
Oodyuarowuiica nayyumcesa:

o KJ'[aCCI/I(i)I/IHI/IpOBaTI) XUMHUYCCKHUEC JIEMCHTBI HA METAJlJIbl, HEMETAaJJIbl, 3JICMCHTHI, OKCHUIbI 1
TUAPOKCUABl KOTOPBIX aM(OTEpHbI, W HMHEPTHBIE AJIEMEHTHhl (Ta3bl) M OCO3HAHUS
BaXHOCTH YIMOPSATOUYEHHOCTH HAYYHBIX 3HAHUH;

® pacKpbIBaTh CMbICT niepuoandeckoro 3akona /.M. Menneneena;

® ONUCHIBATh U XapaKTepU30BaTh TAOIMUHYIO (GOPMY MEPHUOTUUYECKON CUCTEMBI XMMHUECKUX
AJIEMEHTOB;

® XapaKTepu30BaTh COCTaB AaTOMHBIX SAEp M paclpelesieHHe 4Yuciaa JJIEKTPOHOB IO
DIIEKTPOHHBIM CJOSIM aTOMOB XHMHYECKUX 3JIEMEHTOB MaJbIX MEPHUOAOB MEPUOIUYECKON
CHCTEMBI, a TAKXKXC KaJIUs U KaJIbIIUA,

® pas3nuyYaTh BHUJBI XUMHUYECKOW CBS3HM: HOHHYIO, KOBAJIECHTHYIO MOJISIPHYIO, KOBAJICHTHYIO
HETIOJISIPHYIO ¥ METAITHYECKYIO;

e 1300pakaTh SJIEKTPOHHBIE (POPMYIBI BEIIECTB, OOpPa30BAHHBIX XHUMHUYECKUMHU CBSI3SIMHU
pa3HOTO BHUJA;

® BLIABIATH 3aBHUCHUMOCTH CBOMCTB BCIICCTBA OT CTPOCHUA €TI0 KpHCTﬂJ’IJ’IH‘IGCKOﬁ PEIICTKH
(MOHHOM, aTOMHOM, MOJICKYJISIPHOM, METAITTUYECCKO );

® XAapaKTCpU30BaATb XUMHUYCCKUC OJCMCHTBI W HX COCAWMHCHUSA Ha OCHOBC IIOJIOXKCHUA
HJIEMEHTOB B MEPHOAMYECKON CHCTEME U 0COOEHHOCTEH CTPOCHUS UX aTOMOB;



® ONKCHIBATh OCHOBHBIE NPENNOChUIKM OTKpbiTUs .M. MeHneneeBbIM NEPHOIUYECKOTO
3aKOHA M MEPUOJUYECKON CHCTEMbl XHMHUYECKHUX SJIEMEHTOB M MHOTOOOpPa3HYI0 HAyYHYIO
JIEATEIIbHOCTh YUEHOT0;

® XapaKTepu30BaTh HAYYHOE M MHUPOBO33PEHUECKOE 3HAYCHHUE MMEPUOJMYECKOro 3aKOHa M
MEPUOUYECKON CUCTEMbl XUMHUUYeCcKuX aemeHToB /.M. Menneneena;

® O0CO3HaBaTh HAy4yHbIE OTKPBITUS KaK pe3yiabTaT JJIUTEIbHBIX HAOJIOJCHHM, OIBITOB,
Hay4HOH IIOJIEMHMKH, IIPEOJOJICHHS TPYAHOCTEN U COMHEHUM.

Oobyuarowuiica noayuum 03MOHCHOCIb HAYUUMBCA:

o Ha3spiBaTh XUMHYECKHE 3JIEMEHTBI, COEIMHEHUS U3YYEHHBIX KJIACCOB;

o OOBACHATH (HPU3UYECKHI CMBICT aTOMHOTO (TIOPSIIKOBOT0) HOMEpA XMMHYECKOT'O 3JIeMEHTa,
HOMEPOB I'PYIIIBI U IEPHOAA, K KOTOPHIM 3JIEMEHT NPUHAUIEKUT B IEPUOINYECKOH cucteme
. 1. MenneneeBa, 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB DJIEMEHTOB B IIPEJENIaX MAaJIbIX
HEPUOJIOB U ITIaBHBIX MOJPYIII;

o Xapakrepu3oBaTb XMMHMYECKHE 3JIEMEHTHI (OT BOJOpOJA [0 KajblUsl) HAa OCHOBE HX
noJjoxeHus B nepuoauueckoi cucteme [I. . MenneneeBa u 0ocoO€HHOCTEH CTPOEHHS MX
aTOMOB; CBSI3b MEXK/y COCTaBOM, CTPOEHHEM U CBOMCTBaMU BEILLIECTB; XMMUUYECKHUE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPIraHUYECKHX BEILECTB;

e OmnpenensiTh COCTaB BEMIECTB MO uX (opMmynaM, TMPUHAICKHOCTh BEIIECTB K
OIpeIelIEeHHOMY KJlacCy COEAMHEHUM, THIIbI XMMUYECKUX PEeaKLUii, BaJIGHTHOCTh U CTENEHb
OKHCIICHHSI DJIEMEHTa B COCIWHEHHSX, BHJ XHMHYECKOH CBS3M B COCAMHEHUSX,
BO3MOYKHOCTb MPOTEKAHHSI PEAKIIMA;

o CocTaBnsaTh POPMYIIBI HEOPTAHUIECKUX COSTMHEHHI N3YUYEHHBIX KJIACCOB; CXEMBI CTPOCHHUS
aToMoB IepBbIX 20 31eMeHTOB nepuoandeckoil cuctemsl [I. M. MenneneeBa; ypaBHeHUs
XUMHYECKUX PEAKIUM;

e OO6palarhcs ¢ XUMUYECKOH MOCYA0H U 1a00paTOpHBIM 000PYI0BAHUEM;

e Pacno3HaBaTh ONBITHBIM MyTEM KUCIOPOA, BOJOPO/, YIJIEKUCIBIN ra3, pacTBOPhI KUCIOT U
11eJI04el; XJI0pua-, cyabhaT- 1 KapOOHAT-UOHBI;

e  Briuucnare MaccoByIO 00 XUMHUYECKOTO AJIEMEHTA M0 (popMyse COeTUHEHUS; MaCCOBYIO
JIOJI0 BEIIECTBAa B PACTBOpE; KOJIMYECTBO BELIECTBA, OOBEM WIIM MAcCy IO KOJUYECTBY
BEIIECTBa, 00BEMY HJIM MACCe peareHTOB, WU MPOYKTOB peaKIiiy;

e Ucnonp3oBaTh TPHOOPETEHHBIE 3HAHUS M yMEHHUS B MPAKTHYECKOW NEATEIHOCTH H
MIOBCEHEBHOM JKU3HU C LEIIBIO:

* 0e30MacHOro O0OpaIIeHHsI C BEIIeCTBAaMHU U MaTepHallaMu;

* SKOJIOTUYECKH I'PaMOTHOI'O TIOBEJICHUS B OKpY KaloIlel cpese;

* OIICHKH BIIMSTHUS XMMUYECKOTO 3arpsi3HEHHUS OKPYKAIOMIeH Cpeibl Ha OPTaHNu3M
YeJI0BEKa;

* KPUTHYECKOW OIIEHKN MH(OPMAIINH O BEIIECTBAX, UCIIOIB3yEMBIX B OBITY;

* IPUTOTOBJIEHUS PACTBOPOB 331aHHON KOHIIEHTPAIUH.

9 kjaacc

OcHogeHbie nonamus xumuu

BbInyCKHUK Hay4uTCH:

* OIKCHIBaTh CBOWCTBA TBEPHABIX, XKUAKHX, ra3000pa3HbIX BEIIECTB, BBIAEIAS UX CYIIECTBEHHBIE
IIPU3HAKY;

* XapakTEepU30BaTh BEIECTBA IO COCTaBY, CTPOCHHIO M CBOWCTBAM, yCTaHABIMBATH IPUYMHHO-
CJICICTBEHHBIE CBSI3U MEKy TaHHBIMU XapaKTEPUCTUKAMHU BEILECTBA,

* pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX ITOHSATHMN: aTOM, MOJIEKYyJla, XUMHUYECKHI 3JIEMEHT,
IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTD, UCIIOJIb3Yys 3HAKOBYIO CUCTEMY XUMUU;

* n300pakaThb COCTaB IPOCTEHUIIMX BELIECTB C IOMOIIBI0 XUMHUYECKUX (OPMYNI M CYLUIHOCTb
XUMUYECKUX PEAKLUN € TOMOIIBI0 XUMUYECKUX YPAaBHECHUN;

* BBIYHCIIATh OTHOCUTENBHYIO MOJEKYJSIPHYIO U MOJISPHYIO MAacChl BEIIECTB, a TAKXKE MaCcCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA B COCAMHEHUSX;



* CpaBHUBATh 110 COCTAaBY OKCH/Ibl, OCHOBAHMsI, KUCIIOTHI, COJIN;

* KJIJaCCU(PMLIMPOBATh OKCHU/IbI U OCHOBAHHUS IO CBOMCTBAM, KUCIIOTBI M COJIM — I10 COCTAaBY;

* OIIMCBIBATH COCTAaB, CBOMCTBA U 3HA4YEHME (B MPUPOJE U MPAKTUUYECKOMN NEATEIBHOCTH YEIIOBEKA)
IIPOCTBIX BEILECTB — KHUCIOPOJa U BOJOPOJA;

* JaBaTb CPABHUTEIbHYIO XAPAKTEPUCTUKY XMMHUYECKUX 3JIEMEHTOB M BaXXHEHIINX COEIMHEHUI
€CTECTBEHHBIX CEMENCTB ILEJI0YHBIX METAJUIOB U T'aJIOTEHOB;

* [10JIb30BAThCA J1A00OPATOPHBIM 000PYIOBAHUEM M XUMHUYECKON TIOCY/I0H;

* IIPOBOJUTH HECIIOKHbIE XUMHUECKUE OIBITHI M HAOJIIO/ICHHS 32 N3MEHEHHUSMHU CBOMCTB BELIECTB B
mpolecce MX IMpeBpalleHuil; coOnrofaTh IMpaBWia TEXHUKHA O€30IacHOCTH MPH IMPOBEACHUHU
HaOJIOACHUH U OIBITOB;

* pa3nuyarh ASKCIEPUMEHTAIbHO KHUCIOTHI M IIENOYM, IOJIb3YSACh HHAMKATOpaMH; OCO3HABaTh
HE00X0IMMOCTh COOJIIOICHNsI Mep 0€30I1aCHOCTHU IPU OOpAIeHUH ¢ KUCIOTAMHU U LIEI0YaMH.

Buinycknux noayuum 603mM0oNICHOCMb HAYUUMbCAL:

* IPaMOTHO OOpaIaThcs C BEIECTBAMU B IIOBCEIHEBHOW KHU3HH;

* 0CO3HaBaTb HEOOXOJUMOCTb COOJIIOJEHMS MPaBWJI SKOJIOTMYECKH O€30MacHOro IOBEICHUS B
OKpY>Karolle NPUPOHON CPENE;

* IOHUMATh CMBICT U HEOOXOJIUMOCTh COOJIOACHUS NPEANUCaHUM, peAIaraeMblX B HHCTPYKLUAX
10 UCII0JIb30BAHHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUHU U JP.;

*  HUCNONb30BaTh  INPUOOPETEHHBIE  KIIOYEBBIE  KOMIETEHTHOCTM  HPU  BBIIOJIHEHUU
UCCJIEIOBATEIbCKUX IPOEKTOB IO H3YYEHHUIO CBOMCTB, CIIOCOOOB MOJYYEHHsS] M pacloO3HaBaHUS
BEIIIECTB;

* pa3BHUBAaTh KOMMYHUKATHBHYIO KOMIIETEHTHOCTb, HCIIOJIb3Yys CPEICTBA YCTHOI'O M IMHUCBMEHHOTO
0O0I1eHus, IPOSBIATH TOTOBHOCTh K YBaKEHUIO MHOW TOUKU 3pEHUs NIPU O0CYKJCHUU Pe3yJbTaToB
BBIIIOJTHEHHON paboThI;

* OOBEKTUBHO OLICHUWBaThb MH(OPMAIMIO O BEILECTBAX M XUMHUYECKUX Ipoleccax, KPUTHUYECKH
OTHOCUTBCSI K TIICEBJIOHAYyYHOW MH(pOpMAIMK, HEI0OPOCOBECTHOW pekjiaMe, Kacaroueics
VCIIOJIb30BaHUs PA3JINYHBIX BEILIECTB.

Ilepuoauyeckuil 3aKOH M NEPUOAUYECKAd CHCTeMa XMMUYecKuX 3JJemeHtoB JI. M.
MenpeneeBa. CTpoeHue BeliecTna

BbinyckHUK HayuMTCS:

* KJIaCCU(PUIMPOBATH XMMUYECKHE 3JIEMEHTHl Ha METalljIbl, HEMETAJIbl, 3JIEMEHThI, OKCHJbI U
TUAPOKCUBI KOTOPHIX aM(OTEpHbI, U HHEPTHbIE 3JEMEHTHI (ra3bl) I OCO3HAHUS BaKHOCTH
YIOPSAOYEHHOCTH HAYYHbBIX 3HAHW;

* pacKpbIBaTh CMBICH nepuoandeckoro 3akona J[. 1. Menaeneena;

* ONHUCHIBATH M XapakTepu3oBaTh TaOIUYHYI0O (GOpPMY MEPUOTUYECKOM CHUCTEMbl XUMHUYECKUX
AJIEMEHTOB;

* XapaKTEpHU30BaTh COCTaB aTOMHBIX SJIEp M PACIPENEICHUE YHUCIIA JJIEKTPOHOB 10 AIEKTPOHHBIM
CJI0SIM aTOMOB XMMHMYECKHUX 3JIEMEHTOB MAJIBIX IEPUOJ0B NEPHOJUIECKON CUCTEMBI, a TAKKE KU
U KaJbII¥s;

* paznuyaTth BHJbBl XUMHYECKOW CBS3M: HMOHHYIO, KOBAJEHTHYIO IMOJISIPHYIO, KOBAJEHTHYIO
HENOJISIPHYIO U METAJUIMYECKYIO;

* M300paXkaTh 3IEKTPOHHBIE (OPMYJIbI BEUIECTB, 0OPA30BAaHHBIX XUMUYECKHUMH CBS3SMU Pa3HOTO
BU/JIA;

* BBISIBJISATH 3aBHCUMOCTh CBOWCTB BEILIECTBA OT CTPOCHHS €r0 KPUCTANINYECKON PeIETKH (MOHHOM,
ATOMHOM, MOJIEKYJIIPHOM, METaJUTMYECKON );

* XapakTepU30BaTh XUMHUUYECKHUE DJIEMEHTHI U UX COCJIMHEHUS HAa OCHOBE MOJIOKEHMS JJIEMEHTOB B
NEPUOINYECKOM CUCTEMEe M OCOOCHHOCTEH CTPOSHHSI UX aTOMOB;

* OIMCBIBATH OCHOBHBIE NMPEeANOChUIKH OTKpbITUsA . 1. MeHneneeBbIM EpHOAUYECKOTO 3aKOHA U
NEPUOIUYECKON CHCTEMBl XMMHUYECKHX JJIEMEHTOB M MHOT0OOpa3HYI0 HAy4YHYIO JESTEIbHOCTD
YYEHOT0;



* XapaKTepH30BaTh HAYYHOE M MHUPOBO33PEHUECKOE 3HAYCHUE IMEPUOJAMYECKOr0 3aKoHa U
MePUOINYECKON CUCTEMBI XUMHUUYECKUX AemeHToB /. . Menneneena;

* OCO3HABAaTh HAyYHBIC OTKPBHITHS KaK PE3yNbTaT UIMTEIbHBIX HAONIOJCHUN, ONMBITOB, HAYYHOU
MOJIEMUKH, TTPEOIOJICHUS TPYTHOCTEH U COMHEHHU.

Buinycknuxk noayuum 603modcHocms Hayyumucsi.

* 0OCO3HABaTh 3HAYEHUE TEOPETUUYECKUX 3HAHUHN JJIsI MPAKTUYECKOHN JEATEIIbHOCTH YEJIOBEKA;

* OMUCHIBATH M3YYCHHBIE OOBEKTHI KAK CHCTEMBI, TPUMEHSISI IOTUKY CHCTEMHOTO aHAIN3a;

* MPUMEHATHh 3HAHUS O 3aKOHOMEPHOCTSAX MEPHOJIUYECKON CHUCTEMbl XUMHUYECKHX AJIEMEHTOB JIs
O00BSICHEHUS ¥ TIPEJIBUICHHS] CBOMCTB KOHKPETHBIX BEILIECTB;

* pa3BUBaTh MH(POPMAIMOHHYIO KOMIIETEHTHOCTh TOCPEJCTBOM YIIyOJeHUS 3HAHHA 00 MCTOPUHU
CTAHOBJICHUSI XUMHUYECKON HAyKH, €€ OCHOBHBIX MOHATUN, IEPUOJUYECKOTO 3aKOHA KaK OAHOTO U3
BOKHEHIIINX 3aKOHOB MPUPOJIbI, & TAKKE O COBPEMEHHBIX JOCTHKEHUAX HAYKH U TEXHUKH.
MHoroo0pa3ne XuMH4eCKHX peakuuii

BbinyckHUK HAyuMTCS:

* OOBSICHATH CYTh XUMHUYECKHX MPOIIECCOB;

* Ha3bIBATh [IPU3HAKU U YCJIOBUS IPOTEKAHNUS XUMHUECKUX PEAKIIUM;

* yCTaHaBJIMBaTh MPHUHAICKHOCTh XUMUYECKOW pEaKklUU K OMpPEe[eIEHHOMY TUIYy MO OAHOMY U3
KJIacCU(UKAMOHHBIX TMPU3HAKOB: 1) MO YHCIy W COCTaBy HMCXOJHBIX BEHIECTB M MPOAYKTOB
peakiuu (peakuuyd COCTUHEHHS, pPa3JoKEHUs, 3aMelleHus U oOMeHa); 2) MO BBIACICHHUIO HIIU
MOTJIOIICHUIO TEIJIOTHl (PeaKIuu HSK30TEPMUUYECKHE M DHIOTEPMHYECKHUE); 3) MO H3MEHEHUIO
CTEMEeHEH OKUCICHHS XUMUYECKHX JJIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTENbHbBIE peakuuu); 4)
0 00paTUMOCTH TIpoIiecca (Peakuu 00paTUMbIC U HEOOPATHMEIE);

* Ha3bIBaTh (DAaKTOPBI, BIUAIOIINE HA CKOPOCTh XUMHUECKHUX PEaKIIHii;

* Ha3bIBaTh (DAaKTOPHI, BIUSIONINE HA CMEIICHNE XUMHUECKOTO PABHOBECHS;

* COCTaBIISITh YPABHEHUS DIIEKTPOJIUTHUUYECKON TUCCOLMALMU KHUCIOT, IIEJI0Yel, CoJeil; MoIHble 1
COKpalIEHHBbIE  HMOHHBIE  YpaBHEHHUS  peakuuid  oOMeHa;  ypaBHEHHUS  OKHCIHMTEIbHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUM;

* IPOrHO3UPOBATh MPOAYKTHl XUMUYECKUX peaKLMi 1o (GopMysiaM/Ha3BaHUSM UCXOIHBIX BEIIECTB;
OTpeieNIATh UCXOIHBIE BEIeCTBa M0 (hopMyamM/Ha3BaHUSM MPOAYKTOB PEAKIIMH;

* COCTaBIISITh YpaBHEHHUS peaklud, COOTBETCTBYIOIIMX IOCJIEI0BATENbHOCTH («IIETIOYKE)
IIPEBPALCHUI HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;

* BBISIBJISITH B [TPOLIECCE DKCIIEPUMEHTA IPU3HAKHU, CBUJIETEIbCTBYIOLINE O TPOTEKAHUN XUMUYECKOM
peaxkuuu;

* TOTOBUTH PACTBOPHI C OIIPEACIEHHON MAaCCOBOM 10J1€ paCTBOPEHHOTO BEUIECTBA;

* OIPENENATh XapaKTEP CPelbl BOJHBIX PAaCTBOPOB KHUCIIOT M IIENOYEW IO M3MEHEHUIO OKPacKu
WHUKATOPOB;

* IIPOBOJIUTH KauYECTBEHHBIE PEaKLUHU, TOATBEP)KIAIONINE HAJIMYUE B BOAHBIX PACTBOPAxX BEIIECTB
OTJIEIbHBIX KATHOHOB M AaHHOHOB.

Buinyckuux nonyuum 603mMoACHOCMb HAYYUMBCA:

* COCTaBJATh MOJIEKYJSpHbIE W TIOJHbIE HMOHHBIE YpPaBHEHHS I10 COKpAIIEHHBIM HOHHBIM
YpaBHEHUSM;

* MPUBOAUTH TPUMEPHI pPEaKIMH, MOATBEPKIAIOIIUX CYIIECTBOBAHUE B3aMMOCBSA3H MEXIY
OCHOBHBIMM KJIACCAMU HEOPTaHUYECKUX BEILECTB;

* MPOTHO3MPOBATH PE3yJbTAaThl BO3AECUCTBUSA PA3TUYHBIX (PAKTOPOB HA CKOPOCTb XHMHUYECKOM
peaKkIMu; °* MPOrHO3UPOBATH PE3YNbTaThl BO3JEHCTBHA pPA3TUYHBIX (PAKTOPOB HAa CMELICHHE
XUMHYECKOT'O PAaBHOBECHS.

MHoroo0pa3sue BemecTs

BbinyCKHUK Hay4YuTCH:

* ONpelNeNsITh IPUHAMICKHOCTh HEOPraHMYECKMX BEUIECTB K OJHOMY M3 M3YyYEHHBIX
KJIACCOB/TPYII: METaUIbl U HEMETaUlbl, OKCHUIbl, OCHOBAHMS, KHUCJIOTBI, COJIH; COCTaBISTh
(opMyIIBI BEIIECTB MO0 WX HA3BAHUSM;

* ONPENIENATh BAJIEGHTHOCTD U CTETIEHb OKUCIIEHHUS DJIEMEHTOB B BEILIECTBAX;



* COCTaBIATH (OPMYIBI HEOPTAHMUYECKUX COCAMHEHUU MO BAJICHTHOCTSM M CTEMEHSM OKHCIICHUS
9JIEMEHTOB, a TAKXKE 3apsiiaM MOHOB, YKa3aHHBIM B TaOJUIIe paCTBOPUMOCTH KHCJIOT, OCHOBAaHUHN H
COJICH;

* O0OBSCHATHh 3aKOHOMEPHOCTH U3MEHEHHS (PM3UYECKUX M XUMUUYECKHX CBOMCTB MPOCTHIX BEIICCTB
(MeTaJJIOB ¥ HEMETAIIOB) U WX BBICHINX OKCHIOB, 00Pa30BAaHHBIX AJIEMEHTAMH BTOPOTO H TPETHETO
MIepUOJIOB;

* Ha3pIBaTh OONIME XMMHYECKHE CBOWCTBA, XapaKTEpHBIC HJS TPYII OKCHJIOB: KHUCIOTHBIX,
OCHOBHBIX, aM(OTEPHBIX;

* Ha3bIBATh OOIIME XMMHUECKHUE CBOMCTBA, XapaKTEPHBIC JIJIS KaXI0T0 U3 KJIIACCOB HEOPTAHUUECKUX
BeIECTB (KUCIIOT, OCHOBAHUM, COJICH );

* NPUBOAUTH NPHUMEPHI PEAKIUN, MOATBEPKAAIOMIMNX XUMUYECKUE CBOMCTBA HEOPraHUYECKUX
BEILIECTB: OKCUOB, KHCJIOT, OCHOBAHUH U COJICH;

*  ONpPENeNIATh  BEIIECTBO-OKUCIUTENb W  BEIIECTBO-BOCCTAHOBUTEIb B  OKHUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEAKIIUAX;

* COCTaBISITh DJICKTPOHHBIM OanmaHc (I W3YYCHHBIX pEaklui) MO MPEAIOKEHHBIM CXeMaM
PEaKIIMiA; * IPOBOIUTH JIAOOPATOPHBIC OMBITHI, TOATBEPIKAAONINE XMMUICCKHIE CBOMCTBA OCHOBHBIX
KJIACCOB HEOPTaHUYECKHUX BEIIECTB;

* IPOBOAUTH JIA0OPATOPHBIE OMBITHI MO TMOMYYCHHIO W COOHMpaHHUIO Ta3000pa3HBIX BEIIECTB:
BOJIOPO/Ia, KUCJIOPOJA, YIIEKUCIOrO ra3a, aMMHUAKa; COCTABJIATH YPaBHEHUS COOTBETCTBYIOLIMX
pEeaKIuu.

Buinycknux nonyuum 603modxcHoCmb HAYYUMbC.

* IPOTHO3UPOBATh XMMHUUYECKHE CBOMCTBA BEIIECTB HA OCHOBE UX COCTaBa U CTPOCHHUS;

* IIPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSIBIISITH OKUCIUTEIBHBIC WJIM BOCCTAHOBUTEIIHHBIC
CBOMCTBA C YUETOM CTEIIEHEW OKHUCIECHHUS 3JIEMEHTOB, BXOSALIUX B €r0 COCTAB;

* BBISIBJISITH CYLIECTBOBAHUE I'€HETUYECKOW CBSA3M MEXK/Yy BEIIECTBAMH B PSAJly: MPOCTOE BEIIECTBO
— OKCHJ — KHCJI0Ta/ TUAPOKCHI — COJIb;

* XapaKTepU30BaTh 0COObIE CBOWCTBAa KOHIEHTPUPOBAHHBIX CEPHON U a30THOM KUCIIOT;

* MPUBOJUTH MPUMEPHl YPABHEHHM pEaKIuii, JeKallMX B OCHOBE IMPOMBIIIJIEHHBIX CIIOCOOOB
MOJTYyYEHHS] aMMHaKa, CEPHOM KUCIIO - Thl, YyT'YHA U CTAJIH;

* OMUCHIBATh (PU3HUECKHUE U XUMUYECKUE TIPOIECCHI, SBISIONIUECS YaCThI0 KPYrOBOPOTAa BEIIECTB B
MIPUPOJIE;

* OPraHHU30BbIBATH M OCYILIECTBIATH IPOEKTHI 110 MCCICIOBAHUIO CBOMCTB BELIECTB, UMEIOIINX
BAKHOE MPAKTUYECKOE 3HAUCHUE.

Coaep:xaHue NporpaMMbl Kypca XuMuM
8 kiace
Paszpnen 1. OcHOBHBIE TOHATHA XMMHUH (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NPeACTABICHHU)

[Ipenmer xumuu. XWMHUS KAaK 4YacThb €CTECTBO3HaHMA. BemecrtBa M ux cBoicTBa. YHCTBIE
BEIIIECTBA U cMeCH. MeTo/pl TO3HAHUS B XUMHH: HaOI0IeHne, SKcrepuMenT. [Ipuembr 6e30macHo
paboTsl ¢ 00opynoBaHUEM U BelecTBaMu. CTpOSHHE MIJIaMEHH.

Uucteie BemectBa U cMecH. CnocoObl OYHCTKM BEIIECTB: OTCTaWBaHHWE, (PUILTPOBAHHE,
BBIIAPUBAHUE, KPUCTAUIM3ALMA, JUCTWLIALMSA. DU3HYECKHE UM XUMUYECKUE  SIBJICHUS.
Xumuueckue peakuuu. [Ipu3Haku XMMHUYECKHMX PEaKIUid M YCJIOBUS BO3ZHUKHOBEHHUS] U TCUCHUS
XUMHUYECKUX PEAKLUM.

ATOMBI, MOJEKYJIBl W HOHBL. BemecTtBa MOJIEKYISPHOTO W HEMOJIEKYISIPHOTO CTPOCHMSI.
Kpucrannnueckue u amopduble BemecTBa. Kpucraminyeckue pemIeTKH: WOHHAs, aTOMHas |
MoJieKyJsipHas. [IpocTeie U ClOXKHBIE BellecTBA. XUMUUYECKUN 3JIEMEHT. MeTalibl 1 HEMETaJlIbI.
AToMHas enuHuna Maccbl. OTHOCUTENbHA aTOMHasi Macca.  SI3bIK XMMUU. 3HAKH XUMHUYECKUX
AJIEMEHTOB. 3aKOH IIOCTOSIHCTBAa COCTaBa BemlecTBa. Xumuuyeckue (opmynsl. OTHOCUTETbHAS
MOJIEKyJIipHass Macca. KadecTBEHHBI M KOJIMYECTBEHHBIM COCTAaB BelIECTBA. BbIYUCIEHUS MO
XuMH4eckuM popmyrnam. MaccoBast 10711 XMMHUECKOTO JIEMEHTA B CJIOKHOM BEIIECTBE.

BanenTHoCTh XUMHUYECKUX 37eMEHTOB. OmpeseneHue BaJIGHTHOCTU JJIEMEHTOB MO (Qopmynam
OuHapHbiX coeauHeHud. CocTaBiaeHHE XMMHYECKUX (OopMyn OHHApHBIX COEAMHEHUH 110
BAJICHTHOCTH.



ATOMHO — MOJIEKYJIIPHOE YY€HHE. 3aKOH COXPAHEHHUsS Macchl BewecTB. KU3Hb U IESTENbHOCTh
M.B. JlomoHnocoBa. XuMuueckrue ypaBHeHUs. THUIIBI XUMUUECKUX PEAKIIUH.

Kucnopon. Haxoxnenue B mnpupoge. Ilomyuenume kuciopoma B jabopaTopuu U
npoMbllUIeHHOCTH. Dusnyeckne M XUMHUYECKME CBOWCTBa Kuciaopona. l'openume.  OKCuAbL.
[Tpumenenue kucnopoga. Kpyroopor kucioposa B mnpupozae. O30H, aJuIOTpOIUs KHUCIOPOAA.
Boznyx u ero coctas. 3amura aTMoc(epHOro BO3/lyXa OT 3arpsi3HEHUI.

Bonopon. Haxoxnenue B npupoze. [lonydenne Bogopoaa B 1a00OpaTOPUH U MPOMBIILIICHHOCTH.
®dusznueckue M XMMHUYECKHE CBOMCTBa Bojxopoja. Bomopoxny — BoccraHoButens. Mepsl
6e3omacHOCTH Ipu padote ¢ BopopoaoM. Ilpumenenne Bogoposa.

Bopna. Metonpl onpezneneHusi coctaBa BOJAbl — aHAIU3 U CUHTE3. PU3HUECKHE CBOMCTBA BOJBI.
Bona B mpupone u crnocoObl ee O4MCTKH. Aspauust BoJAbl. XHUMHUYECKHUE CBOWCTBAa BOJBI.
[Ipumenenue Boabpl. Boma — pactBoputens. PacTBopuMoOcTh BemecTB B Boje. MaccoBas 1o
pPacTBOPEHHOI'O BELIECTBA.

KonunuectBeHnnble oTHOmEeHUs B XxuMun. KonnyectBo Bemectsa. Monb. MonsipHas macca. 3aKoH
ABorajzipo. Moisipablii 00beM razoB. OTHOCHTEIbHAS IUIOTHOCTh ra3oB. OOBEMHBIC OTHOIICHUS
ra3oB [IPYU XUMUYECKUX PEaKIUsX.

Baxneiimue Kiaccel HEOpraHMYeCKMX coeauHeHuil. OKCHAbL: CcOCTaB, KilacCH(pUKaAIUs.
OcCHOBHBIE U KHCIIOTHBIE OKCUJIbl. HoMeHkiaTypa okcnoB. PuU3ndeckne 1 XUuMUYECKUE CBOMCTBA,
MOJIy4YE€HUE U IPUMEHEHHE OKCUIOB.

I'unpoxcunpl. Knaccudukanus rugpokcunos. OcHoBanus. Coctas. lllenoun u HepacTBOpUMBbIE
ocHoBaHus. HomeHknarypa. @Pu3nyeckMe M XUMHYECKHE CBOWCTBA OCHOBaHMMl. Peakius
HelTpanu3anuu. [lonydyenue u npuMeHeHne ocHOBaHUH. AM(OTEpHbBIE OKCUIBI U THIPOKCH/IBI.

Kucnorsl. CocraB. Kimaccuduramms. Homenknarypa. ®dusndyeckne M XHMHUYECKHE CBOWCTBA
KHUCJIOT. BBITECHUTENBHBIN Psi METAJLJIOB.

Comu. CocraB. Knaccudukauus. Homenknarypa. dusznueckue cBOMCTBa coneil. PactBopumocThb
coneilt B Bojie. XUMHUECKUe CBOIcTBa coseid. CriocoOsl monyuenus coneil. [[pumenenue conei.

I'enernueckas CBS3b MEXAY OCHOBHBIMM KJIaCCaMU HEOPTaHUYECKUX COETMHEHUH.
JleMoHCTpAaLUK.

1. O3nakomiieHHE C OOpa3laMu TMPOCTBIX U CIOXKHBIX BemecTB. CrocoObl OYMCTKUA BEIIECTB:
KPUCTAIIN3AIUS, TUCTIILIIAIUS, XpoMarorpadus. OmbIT, MOATBEPKIAIONINE 3aKOH COXpaHEHUS
Macchl BELIECTB.

2. IlonydyeHue u coOupaHue KMCI0poa METOJJOM BBITECHEHHUS BO3/ayXa U BoAbl. OmpeaeneHue
cocraBa Bo3ayxa. Komnekyus nepmu, kamenno2o yaisi u npoOyKmos ux nepepadomxu.

3. [lonyuenue Bogopoaa B annapare Kuna, mpoBepka Boopoja Ha UACTOTY, TOPEHUE BOAOPOAA,
coOupaHue BOAOPOa METOJOM BBHITECHEHHUS BO3/IyXa W BOBIL.

4. Ananu3 Boabl. CUHTE3 BOJBI.

5. 3HaKOMCTBO ¢ oOpa3iiaMu OKCHAO0B, KUCJIOT, OCHOBaHHM U coneil. HelTpanuzamus ménoun
KHCJIOTOM B MPUCYTCTBUU UHIUKATOPA.

JlaGopaTopHbie ONBITHI.

1. PaccmoTpeHue BemIecTB ¢ pa3nuIHbIMU (PU3MUECKUMU CBOMCTBAMH.

2. Paznesenre cMecH ¢ IIOMOIILIO MarduTa.

3. IIpumeps! HU3NUECKUX U XUMUYECKUX SBIICHUH.

4. Peakuyu, WIUTIOCTPUPYIOIIME OCHOBHBIE NPU3HAKN XapAKTEPHBIX peakuuu. Paznoxenue
ocHoBHOro Kap6onata Meau (I1). Peakius 3amenieHust MU KeJIE30M.

5. O3HakoMJIeHHE C 00pa3liaMu OKCHJIOB.

6. BzaumopeiictBue Bogoposa ¢ okcuaom menu (11).

7. OnBITHI, MOATBEPKIAIONINE XUMUUECKHNE CBOMCTBA KUCIOT, OCHOBaHUM.

IIpakT4yeckue padoThl

1.IIpaBuna TexHuKU 0€30MaCHOCTU IIpU paboTe B XUMUUECKOM KabuHeTe. O3HaKOMIIEHHE C
1a00paTOPHBIM 000PYIOBAaHUEM.

2. OuncTka 3arps3HEHHON TOBAPEHHOM COJIU.

3. ITomyueHue u cBOMCTBA KUCIOPOJA

4. Ilony4yeHnne BOAOPOJA U U3YUYECHHUE €TI0 CBOMCTB.

5. IlpuroroBieHue pacTBOPOB COJIEH € ONPENEIEHHON MAaCCOBOM J10JIEW paCTBOPEHHOIO BELIECTBA.



6. Pemrenne SKCIICPUMCHTAJIbHBIX 3a/la4 110 TCMC «OCHOBHBIE KJIACCHI HCOPTaHUYCCKUX
COCTUHEHUNY.
PacyerHble 3a1a4n:

Bbruncienne OTHOCHTENbHOM MOJIEKYJIIPHOM Macchl BeliecTBa 1o Qopmyse. Buruncienue
MacCOBOW JOJNM 3JIEMEHTa B XMMUYECKOM COCIMHEHHH. Y CTAHOBICHHME NpOCTEHIIel (OpMyIIbI
BELIECTBA [10 MACCOBBIM JI0JIIM JIEMEHTOB.

HaxoxneHne maccoBoM 10IM PAcTBOPEHHOIO BEIECTBA B pacTBOpE. BbIYMCIIEHHE MacChl
pPacTBOPEHHOIO BELIECTBA U BOABI AJIs1 IPUTOTOBJICHHS paCTBOPA ONPEAEIEHHON KOHIEHTPALUK.
OOBbEMHBIE OTHOLLIEHUS Ta30B IPU XUMUUECKHUX PEAKIIMSIX.

Bbruucienus no XMMUYeCKMM YPaBHEHUSAM Macchl, 00bEMa U KOJUYECTBA BEIIECTBA OJHOIO U3
IPOAYKTOB PEAKIMH [0 Macce HCXOAHOTO BEIIeCTBa, O0BEMY HIM KOJUYECTBY BEIIECTBA,
COJZIEPIKALIETo ONPENEIEHHYIO JOJII0 IPUMECEH.

Paznen 2. Ilepynoauyeckuii 3aK0H U NMepUOAUYECKAsi CMCTeMa XUMHU4YeckuXx 3jaemMenToB /I.H.
MenpnesieeBa. CTpoeHue aToma.

[lepBpie TOMBITKA KIACCH(PUKALUU XUMHUYECKUX dJeMEeHTOB. [loHATHE O rpynmax CXOIHBIX
AJIEMEHTOB. ECTECTBEHHBIE CEMENCTBA LIETOYHBIX METAJIJIOB U FaJOr€HOB. biaropoHeIe ra3bl.

[Tepuonnueckuii 3akon [[.M.Menneneesa. Ilepuonuueckas cucrema Kak €CTECTBEHHO — Hay4YHOE
KIIaCCU(UKAIUSA XUMHYCCKHX JJIeMEHTOB. TabOnmmunas (opma mpeacTtaBieHUs KIacCHUPUKAIIUU
XUMHYECKHX 3NeMeHToB. CTpykTypa Tabnuubl «lleprogndeckas cuctemMa XUMUYECKUX AJIEMEHTOB
HO.1. MenneneeBa» (kopotkas ¢opma): A- u b- rpynmer, mepuonsl. DuU3HYECKHA CMBICT
MOPSIKOBOTO 3JIEMEHTA, HOMEpa Mepuo/ia, HoMepa rpymisl (A1 3JIEMEHTOB A-TPyII).

CrtpoeHue atoma: siApo U AIEKTPOHHAS 0007109ka. COCTaB aTOMHBIX SIZIEp: MPOTOHBI K HEUTPOHBI.
N3otonbl. 3apsa aTOMHOTO siipa, MacCOBOE YHMCIIO, OTHOCUTENbHAsE aToMHasi Macca. CoBpeMeHHas
(bopMyIUPOBKA MOHATHUS «XUMHUECKHUI JIEMEHT.

DnexTpoHHas 000J0YKa aToMa: MOHATHE 00 PHEPreTUYECKOM YPOBHE (IJIEKTPOHHOM CIIOE), €T0
€MKOCTHU. 3aroIHEHUE SJEKTPOHHBIX CIIOEB Yy aTOMOB JIEMEHTOB IMEPBOTO — TPETHETO MEPUOIOB.
CoBpemenHast pOpMyYITHPOBKA MEPHOJUIECKOTO 3aKOHA.

3HaueHue mnepuoguueckoro 3akoHa. Hayunsle noctwxkenus [[.J. MenneneeBa: ucnpabieHue
OTHOCHUTENIbHBIX AaTOMHBIX MaccC, MpPEACKa3aHhe CYUIECTBOBAHUS HEOTKPBITBIX 3JIEMEHTOB,
MEPECTAHOBKH XMMHUYECKHX 3JIEMEHTOB B Mepuoanydeckoil cucreme. Ku3Hb u aesrenpHocts [I.H.
Menneneesa.

JdemoHcTpaumnu:

6. ®u3nyeckue cBONCTBA IIETOYHBIX METAJUIOB.

7. B3aumopeiicTBue OKCHUIOB HaTpusi, MarHus, ¢ochopa, cepsl ¢ BOJOM, MCCIEAOBAHUE CBOMCTB
MOJIYYEHHBIX TPOTYKTOB.

8. BsammopeiicTBe HaTpus © Kamusd C Bojgod. DHU3MUYECKHME CBOWCTBA TaJOTCHOB.
9.B3aumoieiicTBHE alFOMUHUSA C XJIOPOM, OPOMOM U HOZIOM.

Paznen 3. Ctpoenne BemecTna.

DNEeKTPOOTPULIATETbHOCTh XMUMHYECKUX 3JIEMEHTOB. (OCHOBHBIE BHUJIbI XHMHYECKOM CBSI3H:
KOBAJIEHTHAsl HEMNOJIIPHAsl, KOBAJEHTHAs TMOJApHAs, WOHHAs. BajJeHTHOCTH AJEMEHTOB B CBETE
NeKTpoHHOU Teopuu. CreneHb okucinenus. IlpaBuina onpeneneHus CTENEHEW OKUCIEHUS
AJIEMEHTOB.

JdemoHcTpaumuu:
10. ComocraBienne GU3UKO-XUMHYECKUX CBOWCTB COCIUHEHWN C KOBAJEHTHBIMH W HOHHBIMHU
CBSI3SIMH.

Paznen 4. Xumus B JKU3HHA

[ToBapenHas conb u e€ cBoiicTBa. [IpuMeHeHne Xnopuia HaTpusl B XO3IUCTBEHHOU JI€STEIbHOCTH
yenoBeka. Korga conb — s,

Kucnopon B cocraBe Bcex KHU3HEHHO Ba)KHBIX BEIECTB: OEIKOB, JKUPOB, YIJIEBOIOB, BOJBI.
®dusnonoruyeckas poJib KUCIOPOAA: MEJIEHHOTO OKHUCJIEHUS IHILH, IPOLECCHl JbIXaHUS,
3amuTHBIE PYHKIMU opraHu3Ma. Mcnonb3oBanrue cBOOOHOTO KUCIOPOa YEIIOBEKOM, JKHBOTHBIMU
u oxaHokierounbiMu. Kucnopon B wmemunune. dDortocunre3. Ponb 3eieHbIX pacTeHHl B

8



BOCIIOJIHEHHH aTMocheps! kuciaopoaoM. CBOMCTBO 030HA MOTJIONMIATh U30BITOK YABTPa(HOIETOBBIX
ay4deil. [IpuMeHeHue 030Ha B MEUIIUHE.

Bomopon — o0O0s3arenbHBIi  KOMIOHEHT BCEX OPTraHUYECKUX COCIWHEHHH OpraHu3Ma.
Bogoponneie CBA3M, JeXallue B OCHOBE CaMbIX TOHKHUX SIBJICHUH JKU3HEACSATEIbHOCTHU:
CIIOCOOHOCTh  ()EPMEHTOB  pAaclo3HABaTh BEMIECTBA, CHEHU(PUYHOCTh JCUCTBUS  MHOTUX
JICKapCTBEHHBIX MPENapaToB, CIOCOOHOCTH MBIIIIL COKpAIIAThCsA. YdYacThe aTOMapHOTO BOAOPO/a B
nporeccax Merabonusma. MOH THIPOKCOHMSA, €ro KOHIIGHTpAalus B JKEIYIOYHOM COKE.
buonoruueckas poib Bojbl, epokcuaa Bogopoaa. OcHOBHbIE (GYHKIIUU BOJIbI B )KMBOM OpraHU3MeE.
Bananc Bonbl B )KMBOM OpraHusMme: MoTtpeOjeHue W BblieneHue. TpeOoBaHUS K MHUTHEBOH Boje:
MYTHOCTb, MHKpO(dayHa, XUMU4eckuil coctaB. O4HCTKa BOJABI: KOAryjsiuew, (QpuibTpoBaHUEM,
XJIOPUPOBaHUEM, 030HHpOBaHUEM. OnpecHeHue BoAbl. [[eficTBUE MUHEpAIbHBIX BOJ Ha OpPraHU3M:
JKEITyI0YHO-KUIIIEYHBII TPaKT, cUCTeMY KpoBooOpaieHusi. KpyroBopot BojbI B mpupo/Ie.
JleMoHCcTpanum: o0pa3libl  MMHEpPAIbHBIX  BOJ  pa3JIMYHBIX  NPUPOJHBIX  MCTOYHMKOB.
[IpezenTanus: “KpyroBopot Bojibl B IpUpoae”.

1. losapennas conv xumuueckoe colpbe U KOHCEPBAHM.

2. Bonpocbl sxonocuu 6 cogpemennuvix Keapmupax

3. Kucnopoo — a3z, noodepaicusarowyuil Hcusto.

4. Tpancghopmayus Kuciopooa 6 030H, 3aWUMHAS POJIb 030HOB020 CJLOSL 3eMIIU.
5. Bo0opoo, e2o HezameHumMocmo 6 HCusol npupooe

6. Munepanrvnvle 600bi.

9 kjaacc

Paznen 1. MHoroo0pa3ue XuMHYEeCKUX PeaKIuii.

Knaccudukanmss XuMHUYECKUX peaKIUil: peakiuu COSAUHEHUsS, Pa3JIOKEHUS, 3aMEIICHUS,
oOMeHa. OKUCIUTETHLHO-BOCCTAHOBUTENbHBIE peakiuu. OKUCIUTENh, BOCCTAHOBUTENb, MPOIECCHI
OKHUCJIEHHS M BoccTaHOBieHMs. CocTaBlieHWE YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxIuii ¢ MOMOIIBI0 METO/1a DNIEKTPOHHOTO OanaHca.

TeroBble 2PHEKTh XUMUYECKUX PEAKIUNA. DK3OTEPMHUECKHUE M SHIOTCPMUUYECKHE PEAKIINH.
Tepmoxumuueckue ypaBHeHUsl. PacueTbl M0 TEPMOXUMHYECKUM YPABHEHUSIM.

CKOpOCTh XMMHUYECKUX peakiuii. @akTopbl, BIUSIONINE Ha CKOPOCTh XUMUUYECKUX PEAKIIH.
[lepBoHavaibHOE MIPEACTABICHUE O KaTallU3eE.

O6parumsie peakuuu. [ToHATHE 0 XMMHUYECKOM PaBHOBECHH.

XHUMHUYECKHE PEAKIIUU B BOJIHBIX pAaCTBOpaxX. DJIEKTPOIUTHI U HENEKTponuThl. Monsl. Katrons! n
aHUOHBL. [ uopamuas meopus pacmeopos. INEKTPOIUTHYECKAs JUCCOLHUAIUS KUCIOT, OCHOBAaHUI
u coneil. Cnabble U cuimbHBIE 3MEKTPoNuTh. CreneHb aucconuanuu. CTeneHb AWCCOIHMAIINU.
Peakiun nonHOTO OOMEHA. YCIIOBHS TE€YCHHS PEaKIMii MOHHOTO OOMEHa /10 KOHIA. XUMUYECKUE
CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTaHWYECKUX COCIMHEHWH B CBETE TMpEACTaBIECHUN 00
AIIEKTPOJINTUYECKONW TUCCOLMAIMU U OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX peakuuid. [lonamue o
euoponu3ze coiel.

JdemoHcTpaumuu:

1. [IpuMepsl 3K30- 1 SHTOTEPMHUUECKUX PEAKIIMII.

2. B3zaumoteficTBrE IMHKA C COJITHOM M YKCYCHOM KUCIIOTOW. B3anmmoieiicTBie TpaHy TMpOBAaHHOTO
[IMHKA ¥ [IMHKOBOM MBLJIU C COJSHON KUCIOTOM.

3. BzaumopnetictBue okcuna meau (II) ¢ cepHoil kKucia0TOM pa3HON KOHIEHTPALMU MPH PasHBIX
TeMIiepaTypax.

4. 'openue yriig B KOHIEHTPUPOBAHHOM a30THOM KUCIIOTE.

5. I'opeHue cepsl B pacIIaBiICHHON CEIIUTPE.

6. McniplTaHue pacTBOPOB BEIIECTB HA 3JEKTPUUECKYIO TPOBOIUMOCTb.

JIBH2KeHHMEe NOHOB B JJIEKTPUYECKOM IoJIe.

JlaGopaTopHble ONBITHI:

1.Peakmiin oOMeHa MKy pacTBOPaMU IJIEKTPOIUTOB



IIpakTHyeckue padoThbI:

1. I3y4yenue BIMSHUS YCIOBHI MTPOBEAEHUSI XUMUYECKON PEAKIIUU HAa €€ CKOPOCTb.

2. Pemenue sKkcriepuMEHTaIbHBIX 3a1a4 1o Teme «CBOWCTBA KHCIOT, COJIEM MU OCHOBAHWM Kak
3JIEKTPOJIUTOB)

PacyerHble 3a1aun:

Brruucienus no TepMOXUMHYECKUM YPABHEHUSAM PEAKLIUMN.

Paznen 2. MHoroo0pasue BeecTs.

Hemeramnsl. ['amorensl. IlonokeHue B NEPUOAMYECKOM CHUCTEME XUMHUUYECKUX DSJIEMEHTOB,
cTpoeHue ux aroMoB. Haxoxnenue B npupone. Pu3ndeckue 1 XMMUYECKHUE CBOWCTBA T'aJIOT€HOB.
Ilonyyenue u npumeHeHue rajaoreHoB. Xiuop. dusnyeckue M XMMHUYECKHE CBOMCTBA XJIOpA.
[Ipumenenue xaopa. XJI0pOBOAOPOI.

®usnyeckue cpoiicta. [lonmyuenue. ConsHas kucinora u e€ conu. KauecTBeHHasl peakuusi Ha
XJIOpUI-MOHBI. Pacrio3naBanue XJa0pua0B, OpOMHIOB, HOIHIOB.

Kucnopon u cepa. Ilonoxenue xuciopoaa u cepbl B IICXD, crpoenue ux aromon. Cepa.
Annorponus cepsl. @usznueckre U xuMuueckue cporcrBa. Haxoxnenue B npupoge. Ilpumenenue
cepbl. CepoBogopos. CepoBojioposiHas KucioTa u ee conu. KauectBeHHas peakuus Ha cynibdun-
nonbl. Oxcua cepsl (1V). dusndeckue u xumudeckue cBoiicta. [Ipumenenne. CepHucTast KucioTa
u ee conmu. KadectBenHas peakiusi Ha cynbut-uonsl. Okcua cepbl (V). CepHas kucinora.
XUMUYEeCKUE CBOWCTBAa Pa30aBIIEHHON M KOHIEHTPUPOBAHHON cepHOM KucnoThl. KadecTBeHHas
peakiusi Ha Cynb(haT-HOHBI. XHWMHUYECKHE PEaKIMH, JeKallde B OCHOBE IOIYYCHHUS CEpHOU
KHCJIOTBI B IPOMBIILIEHHOCTH. [I[puMeHeHne cCepHON KHCIIOTHI.

Azor m ¢ochop. [lonmoxkenne azora u ¢ochopa B IICXD, crpoeHme uXx aToMOB. A3OT,
dbusznyecKkue U XMMHYECKHE CBOWCTBA, MOJMydyeHUE U mpuMeHeHue. KpyroBoport a3ora B mpupo/e.
Ammuak: (u3nyYecKue M XMMHUYECKHE CBOMCTBA, IMoiiyueHHEe M npuMeHeHne. Conu aMMOHHSL
A30THas KHcCiIOTa M €€ CBOMCTBAa. OKHCIMTENbHbIE CBOMCTBA a30THOW KHUCHOTHL. Ilomyuenue
A30THOW KHUCIIOTHI B Jaboparopun. XUMHUYECKHE peaKLnu, JIEKAaIe B OCHOBE MOJIy4eHUs a30THON
KHCJIOTBI B NPOMBIIIEHHOCTU. [IpuMenenune a3oTHOM KucinoThl. COJM a30THOM KHMCIOTBI M HX
npuMeHeHne. A30THbIE YI00peHus.

®octhop. Ammorpornust dochopa. Dusmueckne U XuUMHUEcKHe cBoicTBa (ocdopa. Oxcua
docdopa (V). Oprodochopnas kucinota u ee conu. DochopHbie ynoOpeHus.

VYranepon u kpemuuid. [Tonoxxenne yrinepona u kpemuus B [ICX0D, crpoeHne ux aromoB. YTiiepoa.
Amnotponust yriepona. @usznyeckue M XMMHUYECKHE CBOMCTBa yriepoja. AxcopOuus. YrapHbIi
ra3, CBOWcTBa U (pU3HoIIOrH4YecKoe ACHCTBUE HAa OPTaHU3M. YTJIEKHUCIBINA ra3. YroyibHas KHCIOTa U
ee conu. KauecTBeHHblEe peakIMM Ha KapOoHaT-uoHbl. KpyroBopor yriepona B MHpHUpPOAE.
Opranndeckue COEIMHEHNS YIIepoaa.

Kpemuuii. Oxcun kpemuus (4). Kpemuuenas kucnorta u ee conu. Cmexno. Llemenm.

Meramnbl.  [lonoxenue wmeramoB B I[ICXD J[.M.MenneneeBa, CTpoeHHE HMX AaTOMOB.
Merannuueckas cBa3b. DU3nuecKkue CBOKWCTBA METAIUIOB. Pl aKTUBHOCTH METAIIIOB. XUMUYECKUE
cBoiicTBa MeTaisioB. OO1IHe crocoOkl moiydeHus MeTauioB. CIijlaBbl METaJIIOB.

lenounsie MeTamibl. [lomoxkeHue menoYHbIX METANIOB B IEPUOINYECKOI cUcTeMe, CTPOCHUE UX
atomoB. Haxoxxnenue B npupoje. Maruuii U xaiablui, UX BaxkHeWIue coequHeHusd. JKecTkocThb
BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.

Antomunuii. IlomoxeHue ajalOMUHUS B TIEPUOJMYECKOM CHCTEME, CTPOEHUE €ro aroma.
Haxoxnenue B mpupoje. Pusndeckue 1 XUMHYECKHE CBONCTBA aJIFOMUHUS. AM(OTEPHOCTh OKCHJIA
Y TUIPOKCH/IA AJIFOMUHUS.

Kenezo. [lonoxenue xenesa B MEPUOANIECKON CUCTEME, CTpOeHHE ero atoMa. HaxoxzaeHue B
npuposne. PusnyeckMe M XUMHUYECKHE CBOMCTBa jKejle3a. BaxHellne COEOUHEHMs JKeiesa:
oKcubl, ruapokcuabl u conu xkenesa (1) u sxxenesa (I11). KauecTBeHHbIE peakIMi Ha HOHBI.
JdemoHcTpaumuu:

7. Pu3n4ecKue CBOMCTBA raJION€HOB.
8. Ilomyuenue X10poBOAOPOIa U PACTBOPEHUE €TO B BOJE.
9. AnnorponHbie MoaudUKauu cepbl. OOpasIbl MPUPOIHBIX CYIbPHUIOB U CYIH(HATOB.
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10. ITony4yeHue aMMuaka U ero pacTBopeHue B Boae. O3HaKOMJIEHHE ¢ O0pa3lamMu MPHUPOIHBIX
HUTpPaTOB, ocdaToB

11. Monenu KpUCTaJUIMYECKUX PEIIETOK ajMasa U rpaduTa. 3HaKOMCTBO ¢ 00pa3liaMu MPUPOIHBIX
KapOOHATOB U CHJIMKATOB

12. 3HaKOMCTBO ¢ OOpa3lamMy Ba)XKHEHIIMX COCTWHEHUN HATPHs, KaJusl, IPUPOIHBIX COCAMHEHUI
KaJblUsd, pyJaMH >Kejesa, COCJAMHEHUSIMM QIIOMUHUS.  B3auMopelicTBHE ILENOYHBIX,
I1EJI0YHO3EMENBHBIX METAJIOB U aJIIOMUHUS ¢ BOJOH. CokUraHue kene3a B KMCIOpPOJIE U XJIOpeE.
JlaGopaTopHble ONBITHI:

2. BolTecHEHME rajloreéHaMu ApYT Apyra U3 pacTBOPOB UX COEAMHEHUH.

. KauectBennsle peakiuu cyinbQuu-, cyabpuT- U cynb(ar- HOHOB B pacTBOPE.

. O3nakomiieHHE ¢ 00pa3liaMu cepbl U € MPUPOIHBIMU COSAUHEHUSIMH.

. B3aumoperictBue coneil aMMOHHMSI CO LIEI0YaMHU.

. KauecTBeHHbIE peakiy Ha KapOOHAT- U CUIIMKAT- HOHBI.

. KauecTBeHHast peakuys Ha yIriIeKUCIbIN ras3.

Wzyuenne oO0pa3noB MeTauioB. B3anmMopelcTBHE METaIOB C  PAacTBOpPAMH  COJICH.
9.03HaKOMJIEHHE CO CBOMCTBaMU U NpEBpAIEHUsAMHU KapOOHATOB U ruipokapOoHaroB. IloxyuyeHnue
TUAPOKCHUIA aTIOMUHUS U B3aMO/IEHCTBHE €r0 C KUCIOTaMu U 1einoyamu. KauecTBeHHbIe peakuu
na nons! Fe?* u Fe**

0NNk W

IIpakTnyeckue padboTbi:
3. ITomyueHue coIsTHONW KUCIOThI U U3yUEHHE €€ CBOMCTB.
4. Pemienue s3kcniepuMeHTaNbHBIX 3a/1a4 1o TeMme «Kucmopon u cepa»
5. Ilonyyenne aMmMuaka M U3y4€HHE €0 CBOMCTB.
6. [Tomyuenue okcuna yriepona (1\V) u uzyuenue ero cBoiicTs. PacnosnaBanue kapOOHATOB.
7. Penienue skcriepMMEHTaIbHBIX 33/1a4 10 TeMe «MeTauibl U UX COETUHEHUS.
Pacuernsbie 3apaun:
Boruncnenus mo XuMHU4ECKUM YpaBHEHHSIM Macchl, 00bEMa UM KOJIMYECTBA BEIIECTBA OJHOIO U3
IOPOAYKTOB PEAKIMHU IO Macce HCXOAHOTO BelecTBa, O0BEMY MM KOJUYECTBY BEIIECTBA,
COJIeprKallero OnpenenEHHyIo A0 MpuMeceil.

Pa3nea 3. Kpatkuii 0030p BaskHeiIIMX OPraHU4eCKUX BellecTB.

IIpenmer opranuueckoi xumuu. Heopranmdeckne M OpPraHMYECKUE COCOUHEHMS. YTIEpOX —
OCHOBa M3HU Ha 3emiie. OCOOEHHOCTH CTPOEHHS aToMa YIiiepoJia B OpraHUYeCKUX COeTMHEHUSX.

VYrnesomoponsl. IlpenensHble  yraneBomopoasl. Meran, 3TaH, @ponaH — NpOCTeHIINE
NPEJICTaBUTENIN  NPEACNIbHBIX  YIiIeBOAOpoJaoB. CTpyKTypHbIEe (OpPMYJBl  YIJIEBOJOPOJIOB.
['omonornyeckuil psj NpeAeNbHBIX YriieBoAoponoB. ['omosorn. ®Pusndeckue U XUMHYECKUE
CBOICTBa MpeAeIbHBIX YIIIeBOAOpo10B. Peakiuu ropenus u 3amenienus. Haxoxnenue B npupoje
IIpeleNbHBIX YTIeBo10poaoB. [Ipumenenne metana.

HenpenenbHble yriieBoAOpO/bl. ODTUJICHOBBIM psAJ HENpEAeNbHBIX YIJIEBOJOPOJIOB. OTHIIEH.
Pu3nyYeCKUe U XUMUYECKHE CBOMCTBA ITUJICHA.

ALIETUJICEHOBBIN  PsiZi HENpEeAeNbHBIX yriaeBoopoaoB. AmnerwneH. CBolicTBa aneTWIICHA.
[TpumeHeHue aneTuiIeHa.

[IpousBogubie yrieBomopoaoB. KpaTkuii 0030p OpPraHMYECKHX COCIWHEHHWH: OJHOATOMHBIC
CIHPTHI, KAPOOHOBBIE KUCIOTHI, CIOKHBIE I(UPBI, KUPHI, YTIEBObI, AMUHOKHUCIIOTHI, O6eiku. Poib
0eNKOB B OpraHu3Me.

[loHsiTE O BBICOKOMOJIEKYJISIPHBIX BellecTBax. CTpyKTypa IOJMMEPOB: MOHOMEDP, IMOIMMED,
CTPYKTYpPHOE 3B€HO, CTeNIeHb MouMepu3auuu. [lonustusieH, noiunponusieH, NoJMBUHUIXIOPUL.
JleMoHCTpanum:

13. Mogenu MoJeKysl OpraHMYeCKUX COeAMHEHUU. ['opeHue yrieBoAopoJOoB M OOHapyKeHHE
IPOAYKTOB uX ropenus. KauectsenHas peakuus Ha 3TwiieH. [lonydenue stuneHa.

14. PacTBOpeHME STUIIOBOTO CIUPTA B Boje. PacTBopeHue riuieprHa B BOJIE.

15. [lonydeHnue u cBOICTBA YKCYCHOM KHUCIIOTHI. MccienoBaHue CBOMCTB KUPOB: PACTBOPUMOCTH B
BOJI€ M OPTraHUYECKUX PACTBOPUTEIISIX.

16. KauecTBeHHbIE peakliUy Ha IJIIOKO3Y U Kpaxmall.
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17. O3nakomiieHue ¢ 00pa3aMu U3AEIHA U3 TOIMITUIICHA, TOJUIPONUIICHA, TIOTUBUHUIXJIOPUAA.

Pasznen 4. Xumus B :KM3HH
Buosornyeckasi poJib 371eMEHTOB I'aJIOr€HOB.

buonornueckne Qynkumu ¢ropa u ero coenuHeHuid. Ydactue ¢ropa B oOMEHE BEIICCTB H
aKTUBAIlMM HEKOTOPBIX 371eMeHTOB. M30bITOK M HemocTaTtok (ropa B opranusme. Kapuec 3y0oB.
®moopo3. dropcoaepxaliue OTPaBISAIOLIME BeUleCTBAa. XJIOp, €ro COAEpKaHUE B OpraHU3MeE.
buonorudeckas poib xjopa B 00pa30BaHUM >KEITYA0YHOTO COKa, (OPMUPOBAHUY ILIa3Mbl KPOBH, B
nepeBapuBaHUM OCNIKOB, MOIJCPKAHUU OCMOTHYECKOTO HaBiieHHs.. Je3nHpunupyrome aeicteue
MOJIEKYJISIPHOTO XJIOpa, XJIOPHOH BOJbI, XJIOPHOH M3BeCTU. XJIOPUA — HOHBI — OCHOBA (hr3pacTBOpA.
Ortpasisitoliiee felcTBrE XJopa. Vcnonb3oBaHue COEAMHEHNH XJI0Opa B MEAULIMHE.
JMemoncTpanuu: Ilpe3enTamum “buonorudeckas poJib rajioreHoB”, (ropcoaepkamue 3yOHbIE
I1aCThI, JKEIYTOYHBINA COK

bpowm, ero Ouosnoruueckas poiab. bpom — cocraBHas yacth ropmona runodusa. Comu 6poma B
meumuEe. Mox, ero cojepkanue B IUTOBUHOI xKeie3e. [ OpMOHBI — THPOKCHHBI, HX BIIMSHHE HA
oOMEH BelIeCTB U HEpBHYI cucrteMy. IloTpeOHOCTH yenoBeka B Hoae M €ro MHOCTYIUIEHUE B
opraumM. Mojnas npoduIaKTHKa — BBEJCHHE HOMMAA HATPHS B CTONOBYIO coib. CojepikaHue
foJia B MPOAYKTaX NUTAHUA: MOPCKasl KarycTa, pelOuii kup, 000k, IINMUHAT, IO U Jp.

Tabmuupr: “VICTOYHMKH TOCTYIUIEHUS HoMa”, KOJUICKUIUS MPHUPOTHBIX TaJIOTEHCOACPIKAIIIX
MUHEPAIOB, MEAUIIMHCKUE MpenapaThl: CAUPTOBOM pacTBOp Moaa, “Momaktus”,
Cepa — cocTaBHast 4acTh 0eJIKOB KUBBIX OPTaHU3MOB.

Conepxxanue cepbl B opranuszMe uesnoBeka. Cyrounas norpebHocTb. Cepa — cocTaBHas 4acTh
AMUHOKHCJIOT B OpraHU3ME YEJIOBEKa U KUBOTHBIX, KOMIIOHEHTOB OEJIKOB BOJIOC, LIEPCTH, POTOB,
KonbIT, HOorre. Cepa — cocTaBHasg yacThb BUTamMMHa Bl, yuacTByromiero B oOMeHE yIJIEBOJOB,
XKUpoB U O6enkoB. CepoBOAOPO U cepHAasi KUCIIOTa — MIPOLYKTHI pacraja 0eaKoB, UX OMOI0rudecKast
poib. KpyroBoport cepsl B ipupoje. [Ipumenenue cepsl u ee coeqMHEHN B MeUIIMHE. BinsHue Ha
OpraHHU3M CEpOBOJIOPO/IA, OKCHI0OB CEPhI M OXpaHa OKPY’KaroLIel cpebl
JemoncTpanun: MeauuMHCKHE NTpenapaTsl, IPUPOIHbIE MUHEPAJIBL, COJIEPIKALIUE CEPY.
XuMnueckuii ykcnepumMenT: “O0HapyKeHHUE CEPOBOIOPO/IAa B TYXJIOM s .

“A30T M JKH3HD — MIOHATHS HEOTAeJIUMbIe”.
CopepxaHue a30Ta B JKUBOTHOM U PAcTUTEIBHOM OpraHu3Max. A30T — COCTaBHas 4acThb OeJka,
HYKJICMHOBBIX ~KHCIJIOT, NENTHUIO0B, (epMeHTOB. IloiHOIEHHbIE W HEMOJHOLIEHHBIE OenKu.
COanancupoBaHHast OelKoBasi [ueTa, MOCIEACTBUS ee HapyueHus. IIporecchl TpaHcpopmanuu
0enKOB B TeJie yenoBeka. bronornyeckast 1 mpoMbllIeHHas (pUKcarus aTMOcpepHoro a3oTta. A30T
— ayIeMeHT nuTaHus pacteHuil. [lonsaTue o kpyroBopote a3ora .BnusHue Ha opranusm as3ora, ero
OKCHJIOB, aMMHaKa, HUTPAaT U HUTPUT MOHOB. Mepnl 3aumuthl. Kecconnas Gone3nb. Hutpatsl u
HUTPUTHI. VICTOUHUKY TOCTYIJIEHUS a30Ta ¢ HUTpaTaMu B opranusM. [lyTH CHUKEHHS] HUTPAaTOB B
OPOAYKTax NUTAHUSA npu MIPUTOTOBIICHUH MUY,
JemoncTpanuu: Tabmunel. Tabmuma “HakoruieHne HUTPATOB B MPOIYKIIMM OTKPBITOTO TPYHTA.
“ITyTh CHM)KEHUS COAEpKAHMUS HUTPATOB B MPOAYKTaxX MNHUTaHUA , “‘/lomycTMMBlE HOpPMBI
comepxanuss HUTpatoB”, OOpa3ibl pacTeHUH, COAEPIKAIIUX HEJOCTATOYHOE KOJUYECTBO a30Ta
[TpesenTanus “A3ot” Komiekuus MUHEpaJIbHBIX YA0OPEHHIA.
Jlabopamopnuvie onvimoi. KauecTBeHHas peaklivsi HA HUTPATbl 1 HUTPUTHI.

“@ocdop — 31eMeHT KU3HHU U MbICIH”

Conepxanne dochopa B opranuzme yenoBeka. Dochop — cocTaBHasi 4aCTh KOCTHOU, MBITIICYHON H
HepBHOU TkaHu. PocartHas Oydepnas cucrema kpou. IloTpebHOCTH B (hocdope, MPOAYKTHI,
comepxamue ¢ocdop. Cssa3p dochopa u kanpiua. Dochop — dIIEMEHT TUTAHUS PACTCHUH,
CrocoOCTByeT co3peBaHuI0 MIoJ0B. IloHsATHe 0 (ocopHBIX yHOOpEHHSIX, COBMECTUMOCTh
ynoopenuii. Kpyrosopot docdopa B mpupoae. BozaeiicTBue yenoBeka Ha KpyroBopoT ¢ocdopa.
Jemoncrpanuu: [Ipuponusie muHepansl, coxaepxkamue ¢ocdop. Ilpesenramus “Kpyrosopor
dbochopa B mpupone”. Tabmuma “Ilpusnaku ¢ocdopHoro rojomanus y pacteHuit”. OOpasimbl
bochopHBIX MUHEPATIBHBIX YI0OPEHUH.
Jlabopamopnutii onbim: KaueCTBEHHbIE peakluu Ha (ochar-1oH.

1. Buonoeuueckasn POJIb DIIEMEHM OB 2ATIOCEHOB.
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Cepa — cocmasHas uacms 0€1K08 HCUBIX OP2AHUIMOS.
A30m u JHcu3Hb — NOHAMUSA HeomOeaumbvle

Docehop — snemenm HCU3HU U MbICIU

Taprnuxoeuviii a¢hgpexm u eco nocieocmeus

CmpoumenvHbie Mamepuaisl u uUx UCHOIb30BAHUE NPU PEMOHME HCUTILIX NOMeEUeHULL
Voanenue nakunu ¢ nomowpio XuMu4ecKux eujecmes
IIpobnemvl ¢ usmeneHuem coO0epIHCaHus arrOMUHUSL 8 KDOBU.

Ompuyamenvroe 6uuanue OOILWUX KOHYSHMPAYUll AIOMUHUSL 6 NUMbesol  800e.
Anromunuesas nocyoa.

CoNoOR~WN

®OPMbBI OPTAHU3ALINN OBPA3OBATEJIBHOI'O ITPOLECCA

OcHoBHO# (hopMOIt oOpraHu3anuu yaeOHOTo Mpoliecca SBISETCS YPOK B paMKax KIACCHO-YPOYHOH
cucteMbl. B kadecTBe AONOIHUTENBHBIX (OPM Y4eOHOro Ipolecca MCIOJb3YeTCs cHcTeMa
AIIEKTPOHHOT'O O0YYEHHUs C MPUMEHEHUEM JUCTAHIIMOHHBIX MEIarOrMYeCKUX TEXHOIOTHA.

OOue Gopmbl OpraHu3aluu OOydeHHs: MHAMBUAYaJlbHAs, NapHasi, TPYNIOBasi, KOJJICKTUBHAs,
(dpoHTaNbHAS.

OCHOBHBIMH 3JIEMEHTaMHU 00pa30BaTEJILHOTO MpoLecca SIBJIAIOTCS YUeOHUKH, yueOHble 1ocoous,
oOpa3oBaTenbHbIe OHJIANH-TUIaT(HOPMBL; IH(POBEIE 00pa30BaTENbHBIE PECYPCHI, pa3MeIIeHHbIC Ha
o0pa3oBaTeNbHBIX calTax; OO0JauHble CEPBHUCHI; AIIEKTPOHHBIE HOCUTENH MYJIbTUMEAMHHBIX
NPUIOKEHUH K YyYeOHHMKaM; ODJIEKTPOHHBIE IOCOOMs, pa3paboTaHHBIE C Y4eTOM TpeOOBaHUI
3akoHoJaTenbcTBa PO 06 00pa3oBaTesibHON JAesITeNbHOCTH

B 00yueHnn ncnonp3yroTes CIeAyIoIne OpraHu3aoHHbIe (POPMBI yUeOHOH e TeTbHOCTH:
YPOK H3Y4EHHUS HOBBIX 3HaHUH; YypPOK 3aKpeIUIeHUs, YpPOK KOPPEKLUUM 3HAHWH; JIeKLus;
KOHCYJIbTallMsl; CEMUHAp; IPaKTUYECKOE 3aHATHE; JlabopaTopHas paboTa; KOHTpOJbHAs U
caMoCToOsiTeNIbHas paboTa; Hay4HO-HCCIE0BaTeNIbCKas pabora.

CormpoBoxieHHe 00YYEHHSI MOXKET OCYIIECTBISTHCS B CIACAYIONINX pexXUMax: ouHoe, off-line
oOyuyeHue (BUI€OYpOKH, TECTUPOBAHUE, DPA3JIUYHbIE BUABI TEKYIIEr0 KOHTPOJIS U IPOMEKYTOUHON
aTTecTallM, KOHCYJIbTAIlUH, BUICOKOH(epeHrn; BeOuHapsl; skype — obmienue; e-mail).

Kunace 1 yeTBepTH 2 yeTBepTh 3 yeTBepTH 4 yeTBEpTH Bcero

K/p | ITP/P | J/O | K/P | ITP/P | JI/O | K/P | ITP/P | J/O | K/P | ITP/P | JI/O | K/P | IIP/P | JI/O

8 0 2 5 1 3 4 2 1 7 1 0 0 4 6 16

9 0 1 1 1 4 6 1 1 5 2 1 4 4 7 16
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Ka.neﬂ;[apﬂo - TEMAaTU4Y€CKO€C IJTAHUPOBAHHE IO XUMHUH

8 ki1acc (2 4 B HepeI10)

Ne

Tema ypoka

Jdata npoBenenust

Inan

dakr

Paznen 1. OcHOBHbIE IOHATHS XMMUM (YPOBEHb ATOMHO-MOJIEKYJISIPHBIX NPeCTABJIEHMI).
(83 4)

Tema 1 Ilpeomem xumuu (6 u)

1

[Ipenmer xumuu. BemiecTBa u UX CBOMCTBA.

JlaGopaTopHublii onbIT Ne 1

PaccmoTpenue BeniecTs ¢ pa3aunyHbIMA (PU3NYECKUMH CBOMCTBAMU
(caxap u cepa)

MeToabl NO3HAHUS B XMMUH.

T.b. IlpakTuyeckas padora Ne 1 «IIpuémsbl 6e3onacHoii padoThI ¢
o0opynoBanneM u BemecramMu. CTpoeHHe mjiaMeHn»

YucThie BEIIECTBa U CMECH.

JlaGopaTopHblii onbIT Ne 2

Paznenenue cmecH, COCTOAIICH U3 TTOPOIIKOB XKeJe3a U CEpPhI ¢
IIOMOIIIBKO MarHuTa.

T.b. IlpakTnyeckas padora Ne 2 «O4ucTka 3arpa3sHéHHON
MOBAPEHHOH COJI)
HOdeeHHClﬂ COJIb XUMUYECKOE Cblpbe U KOHCePBAHM.

Ouznyeckue U XUMHUYECKHE BIEHUS. XUMHUECKHUE PEAKIIUH.
JlaGopaTopuslii onbiT Ne 3 [Tpumeps! pusnueckux siBICHU.
JlabopaTopHublii onbIT Nt 4 [IpuMepbl XUMUYECKUX SIBICHUH.

Tema 2. llepsonauanvnvie xumuueckue nonamusa (15 u)

7 | ATOMBI, MOJIEKYJIbI U HOHBI.

8 | BemecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOCHUSI.
Kpucramnmueckue pemerku.

9 | [IpocTeie U CIIOKHBIE BEMIECTBA. XMMHUYECKHE SJIEMEHTHI.
JlaGoparopHblii onbIT Ne 5.
Pasnoxxenue ocnoBHoro kapoonara meau (I1). Peakuus 3amemnieHus
MEJIH KETIE30M.

10 | SI3BIk XUMUH. 3HAKK XUMUYECKUX dJIeMEHTOB. OTHOCUTENIbHAS
aTOMHas Macca.

11 | 3akOH MOCTOSIHCTBA COCTaBa BEIIECTB.

12 | Xumunueckue Gopmynsl. OTHOCUTENNBbHAS MOJICKYIISIpHAS Macca.

KauecTBEHHEIN U KOJIMYECTBEHHLIN COCTAB BEIIECTBA.
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13 | MaccoBast 10511 XMMHYECKOTO 3JIEMEHTA B COSTMHEHHH.

14 | BaneHTHOCTh XMMHUYECKHX 3JIeMeHTOB. OrpeeneHne BaleHTHOCTH
3JIEMEHTOB 10 (hOpMyJIaM OMHAPHBIX COCTUHEHHM.

15 | CocraBienre XuMuuecKux (popmMys1 OMHAPHBIX COCTUHEHHH 110
BaJICHTHOCTH.

16 | ATOMHO-MOJIEKYIJIIPHOE YUEHHE.

17 | 3akoH coXpaHEHHs MacChl BEIIECTBA.

18 | Xumuueckue ypaBHEHUSI.

19 | Tumpl XUMHUYECKUX PEAKITUH.

JlabopaTopHblii onbiT Ne 6,7
6) Pasnoxkenue ocaoBHoro kapbonara meau (11) CuCOz ¢ Cu(OH)s.
7) Peakiyst 3aMeIeHHsT MEIH KEIIC30M.

20 | IToBTopenue u 0606meHne o Teme «llepBoHavaIbHBIE XUMHYECKHE
TIOHSTHS

21 | KonrpoanHas padora Ne 1
«IlepBoHaYaIbHbIE XUMHYECKHE TIOHITHUS

Tema 3 Kucnopoo (5 u)

22 | Kucnopon, ero o0riast xapakTepuctuka. [loixydyenue kucioposa.
dusnuecKue CBOMCTBA KUCIOPOaa, BO3yxa. Bonpocwl sxonocuu 6
COBPEMEHHBIX K8APMUPAX

23 | XuMHYecKre CBOWCTBA M TPUMEHEHHE KUCIopoaa. OKCHIBL.
Kucnopoo — 2as, noodeparcusarowuii scusHo.

JlaGopaTopHblii onbIT Ne 8
O3HakomiieHHE ¢ 00pa3liaMHi OKCH/IOB.

24 | T.b. IlpakTnyeckas padora Ne 3
«Ilosryyenue v cBOCTBA KHCJIOPOAA»

25 | O30H. Annotponus Kuciaopoa. 1pancghopmayus kuciopooa 6 030H,
3aUUMHAS POTIb 0O30HOB020 CIOSL 3EMIIU.

26 | Bo3ayx u ero coctas. 3amuTa aTMOC(HEPHOro BO3yXa OT
3arps3HEHU.

Tema 4 Booopoo. (3u)

27 | Bomopog, ero o01mast XapakTepuUCTHKA H HAXOXKICHHUE B TIPUPO/IC.
[Tonmy4yenue BojiopoJia 1 ero Gpusnveckue cBoMUCTBa. Mepsl
0€30macHOCTH MpU padboTe ¢ BOJAOPOIOM.

28 | XuMuveckue CBOWCTBA BOJOPOA U €ro MpuMeHeHne. Booopoo, ezo
He3aMeHUMOCMb 8 HCUBOU NPUpooe
JlabopaTopHblii onbIT Ne 9
BzaumoneticTere Bogopoaa ¢ okcugom meau (11) CuO

29 | T.b. IIpakTuyeckas padora Ne 4
«HonyyeHue BoaOpoaa U MCNOJIb30BAHHE €r0 CBOMCTBY
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Tema 5 Booa. Pacmeopwt (7 u)

30 | Boga. Metozas! onpeiesieHns cOCTaBa — aHaJIM3 U CUHTE3. Boja B
MPUPOJIE U CIIOCOOBI €€ OUMCTKHU. Adparus Bojbl. [IpuMeHeHne BobI.

31 | ®dusnueckue U XUMUYECKUE CBOKCTBA BOAbI. [I[puMeHeHe BOIbI.
MunepanvHvle 800bL.

32 | Boga — pactBoputens. HachllieHHbIE M HEHACHIIIEHHBIE PACTBOPBI.
Pacuernbie 3agauu. HaxoxieHre MaccoBoi 10U pacCTBOPEHHOTO
BELIECTBa B pacTBOpE.

33 | MaccoBas 1011 pacCTBOPEHHOTO BEIIIECTBA.

34| T.Bb. IlpakTuuyeckas padora Ne 5
«IIpuroroBjieHHEe PACTBOPOB COJIeH C ONpeeJeHHOH MacCOBOM
J0Jieil paCTBOPEHHOI0 BelleCTBa)

35 | IToBTOpenue u 060061IeHNE IO TeMaM «Kucimopoay,
«Bonmopon», «Bona. PactBopsi».

36 | KourpoabHasi padora Ne 2 mo remam: «Kuciopon», «Boxopon»,
«Boxa», «PacTtBOpbD)

Tema 6 . Konuuecmeennvie omuowienus 6 xumuu (5 u)

37 | Moub — enuHUIIA KOJIMYECTBA BelecTBa. MoJisipHas macca.

38 | BeruucieHus o XMMHUUYECKUM YPAaBHEHUSIM C MCII0JIb30BAaHHEM
MOHATHH «MacCa», «KOJIMYECTBO BEIIECTBAY», «MOJISPHAS Maccay,
«MOJISIPHBII 00BEMM.

39 | 3akoH ABoraapo. MomsipHblil 00BEM ra30B.

40 | OtHOCUTENIBHAS IUIOTHOCTD Ta30B.

41 | OO6BEMHBIE OTHOIICHHUS Ta30B MPU XUMHUECKUX PEAKLIUAX.

Tema 7 Ocnosnvle Knaccovl Heopzanuueckux coeounenuii (12 u)

42 | Oxkcuapl: KnaccupuKalys, HOMEHKIAaTypa, CBOMCTBA, MOJIyueHHe,
IIPUMEHEHHUE.

43 | I'mapoxcunbl. OCHOBaHUS: KiIacCH(pHUKANs, HOMEHKIIATYpa,
IIOJIyYEHHUE.

44 | XuMHu4yecKue CBOWCTBa OCHOBAHUH.

JlabopaTopusbie onbiThl Ne 10,11,12,13

10) CBoiicTBa pacCTBOPUMBIX U HEPACTBOPHUMBIX OCHOBAHHUH.

11) BzaumopeiicTBue menoveit ¢ KUCI0TaMH.

12) BzaumopeiicTBre HEPACTBOPUMBIX OCHOBAHUMN € KUCIOTaMHU.
13) Paznoxxenue runpokcuaa meau (1) npu HarpeBanuu

45 | AmdoTepHbIE OKCHIIBI 1 TUIPOKCHUJIBI.

JlabopaTopHslii onbiT Nel4

BzaunmopeiicTBre ruapoKkcuaa IMHKA C paCTBOPaMU KUCIOT U
meao4ei

46 | Kucnotsl. CocraB. Kimaccudukanus. Homenknarypa. [lomyaenne
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KHCIIOT.

47

XHWMHYECKUE CBOMCTBA KUCIIOT.
JlabopaTopHusblie onbiThl Ne 15, 16
15) JleiicTBHE KUCIOT HA MHIUKATOPHI.
16) OTHOIIeHHE KKCIOT K METaJlJIaM.

48

Conn: CoCTaB, KJ'IaCCI/I(bI/IKaI_II/IH, HOMCHKIJIATYpa, CIIOCOOBI IMOJIY4YCHUS.

49

CBoiicTBa COJIEN.

50

I'eneTnueckas CBA3b MCXKY OCHOBHBIMU KJIaCCaMH COCHHHGHHﬁ.

51

Pemenne 3a4a4 U BBIIIOJIHCHHUEC ynpa)KHeHI/Iﬁ HN3Y4YCHHBIX TUIIOB

52

T.b. IlpakTuyeckas padora Ne 6
Pemenue s3xcnepuMeHTANbHBIX 3a1a4 «BakHelmue Kjiaaccbl
HEOPraHU4YeCKMX COeMHEeHUI».

53

KonTtpoabHnas padora Ne 3 no teme: «OCHOBHBIE KJIACCHI
HEOPraHM4YeCcKHX COeTNHEeHUI»

Paznen 2. [leprnoanyeckuii 3aK0OH ¥ NePUOANYECKAs CCTeMAa XUMUYeckuXx iemenToB JI. U.

MenneneeBa. Ctpoenue atroma (8 4)

54

Knaccudukanusa xumuueckux snemeHToB. [loHstue o rpynnax
CXOJHBIX JIEMEHTOB.

55

[Iepnonnueckuit 3akoH /1. 1. Menneneesa.

56

Ilepuonnyeckas TabiaMIIa XUMUYECKHUX 3JIEMEHTOB (KOpOTKas opma):
A-u b- rpynnsl, IepuoOIbI.

57

Crpoenue atoma. M30tomnbl. XUMUYECKUN 371EMEHT — BUJ aTOMa C
OJIMHAKOBBIM 3apsiJIOM si/Ipa.

58

Pacrnono)xeHne 3J1eKTpPOHOB M0 SHEPTETUYECKUM YPOBHSIM.
CoBpemeHHas (HOpMYIHPOBKA MEPHOIUUECKOTO 3aKOHA.

59

3anoiaHeHue MEKTPOHHBIX CJI0EB Y aTOMOB IEPBOTrO-TPETHETO
502 (0):

60

3HaueHue nepruoandeckoro 3akona. Hayunsie noctmwxenus /1. 1.
Meneneesa.

61

[ToBTropenue u o6o0meHue no reme «llepuoanueckuit 3aKoH U
nepuonnueckas cucrema Jl. . Menneneea. CTpoeHue aroma.

Pasnen 3. Ctpoenune BemecTBa. Xumuieckasi CBsi3b (9 4)

62

SHGKTpOOTpI/IHaTeJ'IBHOCTB XUMHYCCKHX DJICMCHTOB.

63

KoBanenTtHas cBs3b. HOH}IpHa}I " HCTIOJIIpHAsA KOBAJICHTHAA CBA3b.

64

Honnas cBsa3e. MeTayinueckast CBSI3b.

65

BaneHTHOCTD M CTEIIEHL OKHCIICHHS.

66

IIpaBuna onpeneneHus CTENEHENd OKUCIECHUS 2JIEMEHTOB
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67

OKHCIUTENbHO-BOCCTAaHOBUTENIbHBIEC peakivu. [loBTopeHue u
00o00menue no teme «CTpoeHue BelecTBa. XUMUUECKast CBSI3bY.

68 | IlpomMexyToUHAasi aTTecTalMs 3a Kypc 8 Kjacca o XuMUH
69 | [ToBropenue mno temam «Ctpoenue atoma. [leprogudeckuii 3aK0H U

[ICX3 J. . MenneneeBa», «CTpoeHue BelecTBa. XuMuiecKas

CBSI3b»
70 | BITP

KanenaapHo - TeMaTu4yeckoe MJIaHMPOBaHUeE MO XUMUHH
9 kiacc (2 4 B HeeI10)
JlaTta mpoBeneHust

Ne | Tema ypoka

Inan

dakr

IToBTOpEeHHE 0CHOBHBIX BONPocoB 8 kiaacca (5 4)

1 | Texnuka Oe3omacHocTy B kKabunetre xuMuu. CTpoeHHE aToMa.

2 | Ilepuomnueckuii 3axkoH u [ICXD J[.1. MeHnneneeBa B CBeTe CTPOCHHS
aTtoma.

3 | Xumunueckas cBsa3b. CTpoeHHE BEIIECTBA.

4 | OCHOBHBIE KJIACChl HEOPTAHMUECKUX BEIIECTB, UX CBA3b MEKIY COOOI.

5 | Bxoanasi KOHTpoO/JbHAs padoTa

Pa3nes I. MHoroodpasne XuMH4YECKHX peaKknui

Tema 1. Knaccugukayun xumuueckux peaxyuii (7 u)

6 | OKUCIUTENHHO — BOCCTAHOBUTENIbHBIE PEAKLIUU

7 | Boimonnenue ynpaxknenuit no teme «OBP»

8 | TemnoBoii a3 dexT Xum. peakuuu. PacueTsl 1o TepMOXUMUYECKUM
YpaBHEHHUSIM.

9 | CkopocTh XUMUYECKHX peakiuii. [lepBoHavanbHbIe TPEACTABICHUS O
KaTajause

10 | T.b. lIpakTnyeckas padora Nel.
«H3yyeHune BJMAHUA YCI0BUI NPOBEICHUS XUMHYECKOH PeaKInu
HA ee CKOPOCTb»

11 | Xumuueckoe paBHOBECHE. Y CIIOBHS €r0 CMEIICHHUSI.

12 | O6obwenue u cucmemamuszayus snanuil. Pewenue 3adau

Tema 2. Inexmponumuuecxkasn ouccoyuayus (74)

13

Cywnocmo niponiecca 3JIEKTPOJIUTHYECKON TUCCOLUALIUY.
DNEKTPOIUTHYECKAS AUCCOLUALINS KUCIIOT, LIEI0YEN U COJIEH.
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14

Cna0ble U CHIIbHBIE OJICKTPOJIUTHI. CreneHb JUucCconranuu.

15

Peaxiuu noHHOro oOMeHa.
JlabopaTopHblii onbIT Ne 1
Peakiiun oOMeHa Mex 1y pacTBOpPaMU 3JIEKTPOJINTOB

16

O000menue no remam «Knaccuukanus XuMUUECKUX PEAKIIUN»,
«OIeKTpoNuTHYEeCKas Auccoranys». ['naponus comneit
(03HAKOMMTEIIBHO)

17

T.b. IlpakTnyeckas padora Ne2
«Pemenne 3kcepUMEHTAJIBHBIX 327124 110 TeMe «CBoMCTBA
KHCJIOT, OCHOBAHMIA M COJIeil KaK 3J1eKTPOJIUTOB»

18

KonTpoabHast padora Ne 1 mo teme: «JIeKTPOJIUTHYECKAS
AUCCOIUALM S

Paznea I1. «MHoroo0pa3sue BemecTn»

Tema 3. I'anozenwt (5 u)

19

XapakTeprucTUKa rajJoreHoB.

buonocuueckas ponv snemenmos 2anozenos.

JlaGopaTropHblii onbIT Ne 2

BrITecHeHME ranoreHaMu Ipyr Ipyra u3 pacCTBOpOB UX COSAUHEHUN

20

Xnop

21

XJ10pOBOJOPO/I: OJIyYEHUE U CBOWCTBA

22

CoustHast KUCI0Ta U €€ COJIN

23

T.b. IlpakTnyeckas padora Ne3
«IToryyeHnue coJITHON KMCJIOTHI U U3yYeHHE ee CBOICTBY

Tema 4. Kucnopoo u cepa (6 u)

24 | Tlonoxenue kucmopoaa u cepsl B [ICX3, ctpoeHne X aTOMOB.
Annotponus cepbl
JlaGopaTopHblii onbIT Ne 3
O3HakomJIeHHEe ¢ 00pa3lamMu cepbl U €€ MPUPOTHBIX COeTUHEHUN
25 | CroiicTBa u mpuMeHeHue cepbl. Cepa — cocmagnas 4acmo 0eIKo8
JHCUBBIX OP2AHUZMOS.
26 | CepoBosiopoa. CepoBonopoHas kuciaora. Cymbhusl
JlaGopaTopHublii onbIT Ne 4
KagectBenHast peakiust Ha cyb(uI - HOH
27 | Oxcun cepsl (IV). CepHrcTas KUCIIOTa M €€ COJH.
JlabopaTopHbiii onbIT Ne 5
KavecTBeHHast peakuus Ha Cyab(UT - HOH
28 | Okcun cepsl (VI). Cepnas kuciora u ee conu. OKuCIUTeIbHbIC
CBOICTBA CEPHOM KUCIIOTBI
JlabopaTopHbIii onbIT Ne 6
KauecTtBenHnas peakuus Ha cyibdaT - HOH
29 | T.b. IlpakTuyeckas padora Ne 4
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Penrenne 3xcnepuMeHTANBHBIX 3a/1a4 o TeMe «Kucjiopoa n
cepa»

Tema 5. A3om u ¢hocghop (8 u)

30

[Tonoxenue azora u pochopa B [ICXI, ctpoeHne nx atoMoB. A30T:

CBOICTBA U IIPUMEHEHUE.
A30m u HcU3HbL — NOHAMUS HEOMOeUMble

31

Ammuak. @uU3n4eCKre U XUMUYECKUE CBOKCTBA. [lonyuenue,
IIPUMEHEHUE.

32

T.b. IlpakTnyeckas padora Ne 5
«IlonyyeHne aMmmMuaKka v U3y4eHue ero CBOicTB»

33

CoJin aMMOHHA.
JlaGopaTopHblii onibIT Ne 7
BsaumoelicTBre cojieid aMMOHHUS CO LIETOYAMU

34

AzotHas kucnota. CTpoeHHe MOJIEKYJIbl, CBOMCTBA pa30aBICHHON U
KOHIIEHTPUPOBAHHON a30THOM KHUCIIOTHI.

35

Coinu a30THOM KUCIOTHI. A30THBIE YIOOPECHHUSI.

36

dochop. Amtorpornus pocdopa. CpoiicTBa docdopa.
Docehop — snemenm HCU3HU U MbICIU

37

Oxcun pochopa (V). Docdopnas kucnora u ee conu. DochopHbie
yaoOpeHusl.

Tema 6. Yenepoo u kpemnuit (10 u)

38

ITonoxxenune yrnepona u kpemuus B [IICXD, cTpoeHne nx aToMoB.
AnnoTponHble MOIU(UKALIUN YTIIEpo/a.

39

XuMuYecKkue cBOMCTBa yrieponaa. AncopOrus

40

VYrapHslii ra3: cBoicTBa, (PU3HOIOTHUYECKOE IEHCTBHE.

41

Yrnexkucneil ra3. YrojibHasg KUCJI0Ta U €€ COJIH.
JlabopaTopubiii onbIiT Ne 8
KauecTBeHHast peakius Ha YIJIEKUCIIBIN Ta3.

42

KpyroBoport yrinepoaa B npupoze. Ilapuuxossiii 3¢pgpexm u ezo
nocaeocmeus.

43

BbIunciieHus o XuMHUUECKUM YPaBHEHHUSIM MaccChl, 00bEMa,
KOJIMYECTBA BEIECTBA OJTHOTO U3 MPOAYKTOB PEAKIMU 10 Macce
HCXOJIHOTO BEIIECTBA, 00BEMY HIIM KOJUYECTBY BEIIECTRA,
COJIepIKAIIEro ONPEICIEHHYIO 00 pUMeceit

44

T.b. IlpakTyeckas padora Ne 6
«Ilosryyenue oxkcuaa yriaepoaa (IV) u usyueHue ero cBoicrs.
Pacno3snaBanue kapOOHATOB»

45

Kpemnunii u ero coenunenus. Crekno. Llement. Cmpoumenvhule
Mamepuansl U Ux UCNOIb308aHUE NPU PEMOHME HCUTLIX NOMEUJeHULL
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46

O6o06menue o Temam: «Kucimopon u cepay, «A3oT u pochop»,
«YTiepoa u KpeMHUI

47

Konrtpoabnas pa6ora Ne 2 no remam: «Kucjiopon u cepa. A3or u
docdop. Yriepoa u kpemHuii»

Tema 7. Oowue ceoiicmea memannog (13u)

48

Honoowcenue memannoe B IICXD. Meramnmnueckas cBi3b. Pusnueckue
CBOMCTBA METAJLIOB.

49

HaxoxieHrne MeTaJljioB B MPUPOJIE U OOIIUE CIIOCOOBI UX TOTYICHHS

50

XUMHUYECKUE CBOMCTBA METAIIOB. DJIEKTPOXUMUYECKUI PSIJT
HaIIpsHKEHUN METaJlIOB.

JlaGoparopHblii onbIT Ne 9

B3aunmopeiicTBre METaIIOB C paCTBOPaMU COJIEH.

51

Crnassl (CTallb, 4YyT'YH, TIOPATIOMUHUI, OpOH3a)

52

[lleno4HbIe MEeTAJUTBI: HAXOXKACHUE B IPUPOJIE, HDU3UUECKHE U
XUMHYECKHE CBOMCTBA. OKCI/II[I)I N TUAPOKCHU LI HICIIOYHBIX MCTAJJIOB.
JlaGopaTopHbiii onbIT Ne 10

W3zyuenne oOpas3ioB METALIOB.

53

[lenoyno3emenbHbIe MeTaILTbL. JKECTKOCTH BOJIBI M CIIOCOOBI €€
ycTpaHeHus. Yoanenue HaKunu ¢ NOMOWbIO XUMUYECKUX 8elyeCnE
JlaGopatopHsble onmbIThl Ne 11, 12

11) Y3yuenue o6pa3ioB METALIIOB

12) CgoiicTBa 1 npeBpaleHus KapOOHATOB U THPOKapOOHATOB

54

Boruncnenus mo XMMMYECKUM YpaBHEHUSIM Macchl, 00bEMa,
KOJIMYECTBA BELIECTBA OJHOI0 U3 IIPOJYKTOB PEAKLIUU 10 Macce
HCXOJHOTO BEIIECTBA, 00bEMY MIIM KOJIMUECTBY BEIIECTBA,
COJIEpKAILIETO ONPEACIEHHYIO OO IIPUMECEN

55

Amomunuil. Haxoxnaenue B npupoje. CBOICTBA alFOMUHUS.
IIpobaemvl ¢ usmenenuem cooepiIcanus arnoMUHUS 8 KPOGU.
JlabopaTopubiii onbiT Ne 13

N3yuenune oOpa3ioB METAIJIOB

56

AMbOTEepHOCTb OKCHJIA M THIPOKCUIA ATFOMUHUS.
Anomunuesas nocyoa.

JlabopaTopHblii onbiT Ne 14

[Tonyyenne ruapokcHia aNFOMAHNS U B3aUMOJENCTBHE €T0 C
KHMCJIOTaMU U IEJI0YaMHU.

57

Keneszo. Haxoxnenue B npupoze. CBoilcTBa xkemne3a
JlabopaTopHblii onbIT Ne 15
N3yuenne 0O6pa3ioB METAILIOB.

58

CoenquHeHns Keles3a.
JlaGoparopubiii onbIT Ne 16
KauecTBeHHBIC peaKIy Ha HOHBI ABYX-, TPEXBATCHTHOTO Kele3a

59

T.b. IlpakTyeckas padora Ne 7
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Pemenune IKCICPUMCEHTAJBbHBIX 3a1a4 110 TeM¢E «MeTaJLibl U HX
COCANHCHUSA

60

Kounrpoabsnas padora Ne 3 mo teme: «OQ0uue cBoiicTBa
MeTaJL10B»

Pasned 1I1. KpaTknii 0030p BaKHelHIINX OpraHn4YecKkux Bemects (8 v)

61

[lepBoHayasbHbBIE CBEIEHUS O CTPOCHUU OPTraHUYECKUX BEIECTB.
YrupornieHHas Kiiaccu(pUKaIus OpraHUIeCKIX COCTUHEHHM.

62

[IpenenbubIe yraeBogopoasl. MeTaH, 3TaH.

63

Henpenenbubie yrieBogopoibl. ItuiieH. AneruieH. [lonumepst

64

[IpousBoaHble yriaeBo1opoaoB. CIUPTHI.

65

Kap6onossie kucnotsl. Crioxxknbie 3¢upsl. Kupbl

66

VrieBoasl. AMUHOKHCIIOTEL. belku

67

IIpome:xxyTOo4yHast aTTecTalUsd 3a Kypc 9 Ki1acca 10 XUMHHU

68

[TorTOpeHue u 00o0IIeHNE 10 TeMe: «OpraHuvecKast XUMUsH
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