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IHosicHuTEeALHAA 3aNMUCKA

PaGouas mporpamma mo xumuu s 8-9 kitaccoB pa3zpaboTaHa Ha OCHOBE (peepaabHOTO
rOCyIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa M IPUMEPHON MPOrPaMMBI 110 XUMHUH, a TaK Ke
Ha OCHOBE aBTOPCKO# yueOHoi mporpammbl O.C. ['abpuensHa.

Ha o06aze wnentpa «Touka pocta» obOecrnedunBaeTcsi peanus3anus o00pa30BaTEIbHBIX
IIPOrpaMM €CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKOW HAIpaBJIEHHOCTEH, pa3pa0OTaHHBIX B
COOTBETCTBUU C TpeOOBAHMUSIMU 3aKOHOJATENLCTBA B cdepe o00pa3oBaHHd U € YUYETOM
pexomenpanuii denepanpHOro omeparopa ydeOHOTro mpeamera «Xumus» . OOpasoBarenbHas
IporpaMMa MO3BOJISIET UHTETPUPOBATh PEAIM3yEMble MOAXO/Ibl, CTPYKTYPY U COJEp:KaHUE NPHU
opraHu3anuu 00y4yeHus XUMHUHM B 8—9 Kiaccax, BHICTPOEHHOM Ha 0a3e J1000ro U3 JTOCTYMHBIX

yueOHo-Meroauueckux komiuiekcoB (YMK) . Hcnomnb3zoBanue 000pyaoBaHUS «Touka
poctay nipu peanuzanuu nanHoi OIl mo3BosseT co3aarh yCIOBUSA:

° I paCIIupCHUA COACPKaHNA IKOJIbHOI0 XUMHUYCCKOTO 06pa3013aH1/1$1;

° JJI1 TIOBBIIIICHUA II03HABAaTEJIbHON aKTHUBHOCTU 06yqafom1/1xc;1 B C€CTCCTBCHHO-
Hay4HOU 00J1acTu;

. JUIs  pa3BUTHUS JMYHOCTH peOEHKa B mpouecce OO0ydeHHs] XHUMHH, €ro

crocoOHOCTEH, (QopMUpPOBaHUS H YAOBIETBOPEHHS COIMAIBLHO 3HAYUMBIX WHTEPECOB U
MOTPEOHOCTEH;

° JJIA pa6OTBI C O)IapéHHBIMI/I IIKOJIbBHUKAMH, OpraHu3aliui HX pa3BUTHA B
Pa3IUYHBIX 00JIaCTAX 00pa30BaTEIILHON, TBOPUECKOM IEATETLHOCTH .

O01masi xapakTepuCcTHKA Y4eOHOT0 nmpeamMera « XuMHUs»

XUMHS KaK 3JIEMEHT CHUCTEMBI €CTECTBECHHBIX HAyK pacrnpocCTpaHulia CBOE BIIMSHUE Ha
Bce 00JaCTH 4YeJOBEYECKOTO CyII€CTBOBaHMUA, 3ajajla HOBOC BHACHHC MHpaA, CTalia
HEOTHEMIIEMBIM KOMIIOHCHTOM MHpOBOﬁ KYJIBTYPHIL, HCO6XOI[I/IMBIM YCJIOBUEM KHU3HU O6I_HGCTBaZ
3HAHUE XUMHUU CIY)KUT OCHOBOM s (OPMHPOBAHMS MHPOBO33PEHHUS YEJIOBEKa, €ro
MPEACTABICHUI O MaTepPUATILHOM €AMHCTBE MUPA; BAXKHYIO POJIb UTPAOT GOPMHUPYEMbIE XUMHUEH
IpEACTABJICHHUA O B3aUMOIIPCBPAIICHUAX OSHEPrun u 00 OBOJIIOLIMK BEHICCTB B IIPUPOIE,
COBpEMCHHAas XUWMUSA HaIllpaBJI€HA Ha PCIICHUC ro0aIbHBIX npo6neM YCTOfIqHBOFO Pa3sBUTHA
YCJIIOBCUCCTBA — CBIpBCBOfI, 3HepFeTquCKOﬁ, HHH.ICBOf/i A DKOJIOTHYSCKOM 6630HaCHOCTI/I,
np06neM 30paBOOXPAaHCHUS. B YCIO0BUAX BO3pACTAOIICTO 3HAYCHUA XUMHUHU B JKHU3HU O6HleCTBa
CYIIECTBCHHO IIOBBICHUJIACH POJIb XHUMHUYCCKOI'O O6pa3OBaHI/IH. B mnnane conyajamM3alik OHO
ABJACTCA OJHHM M3 YCJ'IOBI/Iﬁ (bOpMHpOBaHI/Iﬂ HHTCJUICKTa JHUYHOCTU KW TapMOHHUYHOI'O eé
Pa3BUTHA. COBpeMeHHOMy YCJIOBCKY XUMHUYCCKUC 3HAHUSA HCO6XO,I[I/IMBI JUIA HpI/IO6peTeHI/I$I
O6H_I€KyJ'II>TypHOFO YPOBH:, NO3BOJIAKOIICTO YBECPCHHO TPYAUTHCSA B COOUYME W OTBETCTBCHHO
y4aCTBOBATL B MHOFOO6p33HOI‘/‘I KHU3HHU O6I.I.[€CTB8_, A1 OCO3HAaHHA BaXXHOCTU PA3yMHOI'O
OTHOIICHUA K CBOCMY 3JOPOBbBIO U 3JOPOBBIO APYTHUX, K OKPY)KaIOH_Ieﬁ HpHpO,Z[HOﬁ cpeac, ajida
I'paMOTHOI'O IMOBCACHUA IMPHU UCIIOJIb30BAHHUU PA3JIMYHBIX MATCPHUAJIOB U XUMHUYCCKHUX BCIICCTB B
HOBCGHHGBHOﬁ JKU3HA XHUMHYECKOE 06p8_30BaHI/Ie B OCHOBHOM IIKOJE SIBJISIETCS 0a30BBIM IIO
OTHOIICHHUIK K CHUCTCMC O6H_[6FO XUMHNYCCKOT'O 06p830BaHI/IH. HOBTOMy Ha COOTBECTCTBYIHOLICM
€My YpOBHE OHO peaju3yeT NpUCyIIhe OOIEeMy XHMHUYECKOMY OOpa30BaHUIO KIFOUYEBBIC
LHEHHOCTH, KOTOPBIC OTpAXKAOT TOCYAAPCTBCHHBIC, O6H.I€CTB€HHLI€ U HWHIUBHUAYAJIBHBIC
HOTpe6HOCTI/I. OTHM ONpCACIIICTC CYHIHOCTD O6II.I€I>'I CTpaTerun 06y‘IeHI/I}I, BOCIIMTaHUA H
pa3BUTHS O0yYaIOIIUXCS CpeacTBaMu ydeOHOro mpeamera «Xumus». M3yuenue npeamera: 1)
CHOCO6CTByeT (bOpMPIpOBaHI/IIO eCTeCTBeHHOHaquOﬁ KapTUHBI MHUpPA, JOCTUKCHUIO O6IJ_ICI\/'I u
¢JYHKLII/IOH3.JIBHOI>'I TpaMOTHOCTH, NACT BO3MOKHOCTU IJId CAMOPA3BUTUA JIMYHOCTH. 2) BHOCHUT
BKJIaJd B (I)OpMHpOBaHI/IC MBIIIJICHUA U TBOPYCCKUX CIIOCOOHOCTEH MNOAPOCTKOB, HABBIKOB HX
CaMOCTOSTEIILHOM yqeGHoﬁ ACATCIIbBHOCTH, SKCTICPUMCHTAJIbHBIX U UCCIICAOBATCIILCKUX yMeHPIfI,
HCO6XO,[[I/IMBIX KaK B HOBCG,Z[HGBHOI‘;I KHU3HHU, TaK U B HpO(I)CCCI/IOHaHBHOI\/'I JACATCIIbHOCTH, 3)



3HAaKOMHT CO CIIEUU(HKON HAYYHOTO MBIIIICHHS, 3aKJIabIBACT OCHOBBI IIEJIOCTHOTO B3IJIs/1a HA
€IMHCTBO TPUPOJBI U UEJIOBEKA, SBJSCTCS OTBETCTBEHHBIM J3TanoM B (OPMUPOBAHUU
€CTECTBEHHO-HAyYHOH I'PaMOTHOCTH  TOJAPOCTKOB; 4)  crnocoOCTByeT  (OpPMUPOBAHHUIO
LIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K MPUPOJE, K YETOBEKY, BHOCUT
CBOM BKJIaJl B AKOJIOTHUECKOE 00pa30BaHMUE MOIPOCTKOB

Hazpannble HanpaBieHuss B OOydyeHMM XUMUU OOECHEYMBAIOTCS  CleUu(UKON
COJIEpXaHUs TPEIMETa, KOTOPBIM SBIAETCS MEAAaroruyeckd aJalnTUPOBAHHBIM OTPAXKCHHEM
0a30BOIl HAYKH XMMHU Ha ONpeneneéHHOM dTare e€ pa3BuTHs. Kypc XUMUM OCHOBHOW HIKOJIBI
OPUEHTHUPOBAH Ha OCBOCHHE OOY4AIOUIMMUCS OCHOB HEOPraHWYECKOM XMMHHU M HEKOTOPBIX
MOHSATUN U CBEJACHUHN 00 OTIEIBHBIX 0OBEKTaX OpraHuveckoil xumuu. CTpyKTypa colepKaHus
npeamera copMupoBaHa Ha OCHOBE CHCTEMHOTO MOJaXoAa K ero uiydenuto. ConepxaHue
CKJIAJIBIBACTCSl U3 CUCTEMBI MOHATUM O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CHCTEMbl TOHSATHI
0 xuMuueckord peakuuu. OO0€ 3TH CHCTEMBI CTPYKTYPHO OPTraHW30BAaHBI IO MPUHIHUITY
MOCJIEIOBATEILHOTO Pa3BUTHSl 3HAHUM HA OCHOBE TEOPETHUECKUX NPEICTABICHUN pa3HOTo
YPOBHS: aTOMHO-MOJIEKYJISIPHOTO Y4Y€HHUSI KaK OCHOBBI BCErO €CTECTBO3HAHHUS, YpPOBHS
nepuoandeckoro 3akoHa /[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH, YYEHUS O CTPOCHUH
aToMa U XMMHUYECKOW CBSI3U, MPEACTABICHUN 00 JEKTPOJMTHUYECKON JTUCCOIUAIIMUA BEIIECTB B
pactBopax. TeopeTHueckue 3HaHHUS PacCMATPUBAIOTCS HA OCHOBE SMIIMPHYECKU MOJYYEHHBIX U
OCMBICJICHHBIX (aKTOB, pPa3BUBAIOTCA IOCJIEIOBATEIbHO OT OJHOTO YPOBHS K JIPYyroMy,
BBITIONTHSSL (DYHKIIMH OOBSICHEHHWS] W TPOTHO3WPOBAHUS CBOWCTB, CTPOCHHUS W BO3MOXKHOCTEH
MPAKTUYECKOTO TIPUMEHEHUS U TIOJYYCHHMs] M3y4aeMbIX BeEIIeCTB Takas opraHu3aius
COJIEpXaHUsA Kypca CHOCOOCTBYET TPEICTAaBICHUI0 XHMHUYECKOW COCTAaBISIONMICH HAydHOU
KapTUHBI MHUpPA B JIOTUKE €€ CUCTEMHOU Mpuposl. TeM cambiM 00ecriednBaeTcss BOSMOXHOCTh
Ui GOpMUPOBaHUS Y 00y4JaIOUIUXCS LIEHHOCTHOTO OTHOLIEHUS! K HAYYHOMY 3HAHHUIO U METOJIaM
MTO3HAHMUSA B HayKe. BaKHO Taxke 3aMETUTh, YTO OCBOEHHUE COJECPKAHMS Kypca MPOUCXOIUT C
MIPUBJICYCHUEM 3HAHUI W3 paHee M3y4eHHBIX KypcoB: «OKpyxkaromuii mup», «buonorus. 5—7
Kiaccb» U «duznka. 7 Kimacey.

Jlannast oOpa3zoBaresnbHas MporpaMma o0ecrneynBaeT yCBOCHUE YHallUMUCSA BaXKHEHIINX
XMMHUYECKUX 3aKOHOB, TEOpUH U TMOHATUN; (opMHpyeT MpeAcTaBiICHHE O pOJIM XUMHH B
OKPYXAIOILLEM MHUpPE U KU3HM 4yesoBeka . [Ipu 3TOM OCHOBHOE BHUMAHME YAEISAETCS CYHIHOCTH
XUMHUYECKUX pEaKUMil M MeToJaM HuX ocymecTBieHus . OJHMM W3 OCHOBHBIX IPUHLUIIOB
MIOCTPOEHUS MPOTPAMMBbl SIBJIACTCS NMPUHLHUII JOCTYIHOCTH . OKCIIEPUMEHTAJIbHBIE JaHHbIE,
MOJIYYEHHbIE YYAIIUMUCS IPHU BBINOJHEHUU KOJIMYECTBEHHBIX ONBITOB, MO3BOJISIOT YYaIIUMCS
CaMOCTOSITENIBHO JIeJaTh BBIBOJbI, BBISABIATH 3aKOHOMEpHOCTH . lloaxonpl, 3anmo’keHHbIE B
coJiep’KaHue MPOrpaMMbl Kypca, CO3/1al0T HEOOXOJMMBbIE YCIIOBUS JUIsl CUCTEMHOTO YCBOGHUS
yUYalIUMHKCSI OCHOB HayKH, JUIsl 0OeCrieueHrsl pa3BUBAIOIIETO W BOCIUTHIBAIOIIETO BO3/EH CTBHS
oOyueHusi Ha JTUYHOCTH ydaierocs . @opMupyemMblie 3HAHUS JODKHBI CTaTh OCHOBOM CHUCTEMBbI
yOeXAeHUN IIKOJIbHUKA, IEHTPAJIbHBIM SPOM €r0 HAy4HOTO MHUPOBO33PEHUS .

e 1 0cOOeHHOCTH M3YUYeHHUS Y4eOHOT 0 NMpeaMeTa

K HampaBjeHHIO TEpBOCTCIICHHONW 3HAYMMOCTH IPH peajn3alud 00pa3oBaTeIbHBIX
¢bynkumii  mpenmera «XHMHUS» TPAIUIMOHHO OTHOCAT (OPMUPOBAHWE 3HAaHHH OCHOB
XUMHUYECKON HAayKH Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKON JIeATEIbHOCTH
YeloBeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KyJbTyphbl. 3agada NMpeaMeTa COCTOMT B
(OPMHUPOBAHUU CHUCTEMbl XHMHUYECKUX 3HAHUI — BaXKHEHIIMX (DAKTOB, MOHATHI, 3aKOHOB U
TEOPETUYECKHX IMOJIOKEHUH, TOCTYMHBIX OOOOMICHUII MHPOBO33PEHUYECKOTO XapakKTepa, sI3bIKa
HAayKH, 3HaHUH O HAyYHBIX METOJAaX HM3YYCHHs BEHIECTB M XMMHYECKHX PEaKIWi, a TaKke B
(GOpPMHUPOBAHNH U PA3BUTHU YMEHUH U CIOCOOOB JIEATEIBHOCTH, CBSI3aHHBIX C IUIAHWPOBAHHEM,
HaOMIOJICHUeM W TIPOBEICHHEM XHMHYECKOTO OSKCIIEPUMEHTa, COOMIOAEHHEM IpaBMII
Oe3omacHOro OOpalleHHs C BeIeCTBAMU B MOBCEIHEBHOM xw3HU. Hapsany ¢ stuM memn
U3y4YeHHs TpeaMeTa B MpOrpaMMe YTOYHEHBl M CKOPPEKTHPOBAHBI C Y4YETOM  HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 0011ero oopasoBanus. Ceroqus B 00pa3oBaHuu 0c000
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3HaYMMOM TNpPHU3HAETCS HANPABICHHOCTh OOYYEHHs Ha pPa3BUTHE U CAMOPA3BUTHE JIMYHOCTH,
(dopmupoBanue €€ HHTEIUIEKTa U 001Iel KyabTypbl. O0y4eHne yMEHUIO YUUTHCS U IPOJOIIKATh
cBO¢ 00pa3oBaHHME CaMOCTOSITEIBHO CTAaHOBUTCS OJHON W3 BaXHEMIMX (QYHKIMHA Y4eOHBIX
IIPEIMETOB.

B cBs13u ¢ 3TUM IpU M3YYEHUH MpEeaMeTa B OCHOBHOW IIKOJIE JOMUHHPYIOIIEE 3HAUCHUE
nproOpen Takue 1eu, KaK:

* popmMupoBaHUE MHTEIUICKTYAIBHO PA3BUTON JIMYHOCTH, TOTOBOM K CaM0O00Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IPHHATHIO DPEUICHWH, CIIOCOOHOM amanTUpoBaThCS K
OBICTPO MEHSIOITUMCS YCIIOBUSIM KU3HU;

* HalpaBJICHHOCTh OOYy4YeHMsI Ha CHUCTEMAaTHYeCKO€ MPHOOIIEHHE YdYaluxcs K
CaMOCTOSITEJIbHOM ~ IO3HAaBATEIbHONW  JEATEIbHOCTH, HAydyHbIM  METOJaM  IO3HaHMS,
(hopMUPYIOITUM MOTHUBAITUIO U PAa3BUTHE CIIOCOOHOCTEN K XUMUU,

* oOecreueHne YCIOBUM, CMOCOOCTBYIOIIMX MPHOOPETEHHIO OOYYAIOIIMMUCS OIbITa
pa3zHooOpa3HOM JesTeNbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIOUEBBIX HABBIKOB (KJIHOYEBBIX
KOMTIETEHIIHH ), IMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JUTSI PA3IMYHBIX BUIOB JICATEIHHOCTH;

* (opMupoBaHHE yMEHHH OOBSICHATH M OIICHUBATH SIBJICHUS OKPYXKAIOMIETO MHpa Ha
OCHOBAHWH 3HAHUH W OTBITA, TIOJTYICHHBIX TPH U3YICHUH XUMUMY;

* popmupoBaHue y 00yJarOmUXCsl TYMAaHHCTUIECKAX OTHOIICHUN, TOHUMAHUS IIEHHOCTH
XMUMHMUYECKUX 3HAHMM A BBIPAOOTKU 3KOJIOTHYECKU II€JIeCO00Pa3HOro MOBEIEHUS B OBITY U
TPYAOBOM NESITENBHOCTH B LEJISIX COXPAHEHHUS CBOErO 3/I0POBbA M OKPYXKAIOLIEW MPUPOIHOMN
Cpelbl;

* pa3BUTHE€ MOTHUBAMM K OOYy4YEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO |
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHMs OOIEYEOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY NTPOGUIIS ¥ HAMPABJICHHOCTH JAIBHEHIIIET0 O0yUeHUs.

MecTo yueOHOro npeaMera « XumMus» B y4eOHOM IIaHE
B cucreme o6mero oOpa3zoBanus «XuMHs» TIpU3HAHA O0O0S3aTEIBHBIM  yICOHBIM
MpeAMETOM, KOTOPBIM BXOJUT B COCTaB TMpeaMeTHOW oOmactu «EcTecTBeHHO-Hay4YHBIE
MpeAMEThI». YUYeOHBIM IUIaHOM Ha €€ m3ydeHue oTBeneHo 138 yueOHBIX yacoB — 1Mo 2 4 B
Hezeno B 8 U 9 Kiaccax COOTBETCTBEHHO.

Conep:xxanne o0pa3oBaHus 10 rogamM 00y4eHH st

(mpakTH4ecKast 9acTh y4eOHOTO COZIepKaHUS npeaMeTa yCHJICHA
MaTepuaJbHOTEXHUYECKOi 0a3oii meHTpa «Todka pocta» / AETCKOro TEeXHOIapKa
«KBaHTOpHYM», HCHOIB3YEeMOTO Ul peaau3anud 00pa3oBaTeNbHBIX HPOTPaMM B paMKax
NPENoJaBaHuUs XUMUH)
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Beseoenue

Yro m3yqaer xumusi. [Ipocteie U cioxHbIe BemecTBa. CBONCTBA BEIIECTB. XUMHYECKUI
aneMeHT. POpMBI CYIIECTBOBAHHS XUMHUYECKOTO AJIEMEHTAa. XMMUYECKUE SBICHUS, UX OTINYNE
OT (U3MYECKUX SIBICHUH. J[OCTIKEHHMS XUMHHM M WX INPAaBWIBHOE HCIMOJb30BaHUE. Mcropus
BO3HUKHOBEHUS U Pa3BUTHUS XUMHUHU. POJIb 0T€UECTBEHHBIX YUCHBIX B CTAHOBJICHUU XUMHUYECKON
Haykd. OCHOBHbIE 3aKOHbI XuMHH. OOIlee 3HAKOMCTBO CO CTPYKTYpOil HepHOIMYecKOn
TaOmuuel: nepuoasl W rpynnbl. Tabmuma .M. MenneneeBa kak cIpaBOYHOE MocoOue s
HOJTy4YeHHUs. CBEJCHUH O XHUMHYECKHX »sieMeHTax. OO003HaueHHe XHMHUYECKUX 3JIEMEHTOB.
[TpoucxoxaeHue Ha3BaHWI XUMHUYECKHMX 3JIeMeHTOB. Tabmuua MeHneneeBa Kak CIpPaBOYHOE
nocobue I MOTydeHUs] CBEJCHUH O XUMHUYECKHX 3JIeMEeHTax. XuMuueckas GopMmyia, HHAEKC,
K02 UIMEHT: 3anucy U uTeHne Gopmya. Macca atoMoB U MoJiekya. OTHOCHTENbHAS aTOMHas
Macca. OTHOCHUTENIbHAsE MOJIEKYJIsipHas Macca. PacdyeT MaccoBO# J0JIM XMMHUYECKOTO 3JIEMEHTa
o (opmyse BemecTsa.

Amompl Xumuyeckux r1emeHmos



JlokazarenbcTBa CIOXHOCTH cTpoeHus artomoB. Ombitel Pesepdopna. [lnanerapuas
MOJIENIb CTPOCHHUS AaTOMOB. XapaKTEpPUCTHKA HYKJIOHOB. B3auMOCBA3b NOHSATHI: IPOTOH,
HEUTPOH, MaccoBo€ uuncio. COBPEMEHHOE OIPENEICHUE IOHATUS «XUMHYECKUH BJIEMEHT.
W3meHeHust, MpOUCXOJAIIME C YUCIOM IIPOTOHOB, 3JIEKTPOHOB U HEHTPOHOB B COCTAaBE aTOMOB
XMUMHMUYECKUX DJIEMEHTOB. M30Tombl, Kak pa3HOBUJHOCTh AaTOMOB OJHOIO  3JIEMEHTA.
XapakTepucTuka 371eKTpoHOB. CTpoeHue 3JIEKTPOHHBIX 000JI04€K aTOMOB 1eMeHTOB. [loHsATHe
O 3aBEpUICHHOM M HE3aBEPLIEHHOM AJIEKTPOHHBIX (IHEPreTUUYecKuX) ypoBHsX. Pacrosoxenue
AJIEKTPOHOB HA JHEPreTMYECKUX YPOBHAX, aTOMbl METANIOB U HeMeTaioB. oHbl
MIOJIOKUTEIIbHBIE U oTpuLiaTenbHble. [lonsTHe noHa. MoHbl, 00pa3oBaHHbBIE aTOMaMH METAJUIOB U
HemetaioB. [loHsTHe 00 MOHHOW CBSI3M, CXeMBbI 00pa30BaHUS MOHHBIX COeTUHEHUH. CXeMbl
o0pa3oBaHUsl MOJIEKYJ. DIEKTPOHHBIE W CTPYKTypHBbIe (Gopmynbl. KoBajeHTHast moJyisipHas |
HeroJsipHas xuMudeckne cBs3u. Cxembl oOpazoBanust Mojekyn coequaenuii (HCL, H2O, NHz u
Ip.). DIEKTPOHHBIE W CTPYKTypHBIE Gopmynbl. CxemMbl 00pa30BaHUs JIBYXaTOMHBIX MOJEKYII
BOJIOpPOJIa, XJIOpa, CEpbl, a30Ta M Jp. DJEKTPOHHbIE U CTPYKTypHBIE (GopMyisl. KpaTHOCTh
XUMH4YECKON cBsi3U. [loHATHE O MeTammmyeckou cBsA3u. EnuHas mpupona XHUMUYECKOW CBA3U.
[lonstne 00 arom-uoHax. Ilonstue 00 0000IIECTBIEHHBIX AJIEKTpOHAaX. BrlnosHeHne
yIpa)xxHEHU, MOATOTOBKA K KOHTPOJIBLHOU padoTe.

IlIpocmouie geuecmea

XapakTepuCcTUKa TMOJIOKEHHS SJIEMEHTOB-METAJZIOB M HemeTauioB B Ilepuoamueckoit
cucreme. CtpoeHue ux aromoB. Du3nUecKkue CBOMCTBA METAJUIOB M HEMETAUIOB — MPOCTBIX
BelecTB. Pacdyer OTHOCUTENBHONW MOJIEKYISIpHOW Macchl (TMOBTOpeHHuE). AJUIOTpOIvs Ha
npumepe oJioBa, Qocdopa, kuciaopona u yriepoga. KomudectBo BemiecTBa U €QUHMIIBI €TO0
W3MEpEeHUs: MOJIb, MUJIIUMOJIb, KUJIOMOJIb. [locTosiHHas ABorazpo. Pacuer MosexkyasipHbIX Macc
BELIECTB MO HX XuUMUYecKUM ¢dopmynaM. MWUIMMOJSpHAs U KHJIOMOJISIpHAasT Macchl.
BrInonHeHue ynpaxHEHHH ¢ UCIIOIb30BAHUEM MOHATHI «IIOCTOSIHHAsE ABOTaIpO», «KOJIUYECTBO
BEIIIECTBA», «Macca», «MoOJsipHas Maccay. OO000IIeHHe M 3aKperuieHHe 3HaHUK 10 TeMe
«KonuuecTBo BeriecTBa», pelieHne IKCIePUMEHTAIbHBIX 3a/a4u. [ToHsTHe 0 MOIsIpHOM 00beMe
razoB. HopmanpHbie ycimoBus. MWUIUMOJSIDHBIN M KUJIOMOJISIpDHBIM 00BeM. BrimonHeHUe
YOpaXHEHU C HUCHOJB30BAaHUEM MOHITUH «MOJSIPHBIH 00BEM», «KOJHMYECTBO BEIIECTBAY,
«Maccay, «MoJspHas macca». O0o01IeHne 1 3aKkperuieHne 3HaHui Ha TeMy «MoJIIpHBbIii 00beM
ra3oBy, pellleHue SKCIepUMEHTaNbHbBIX 331a4. O0001IeHne U cucTeMaTh3anus 3HaHui. Pemienue
3a/1a4 ¥ YIpa>XHEHUH C UCNOJIb30BAHUEM MOHATHM «KOJIMYECTBO BEILIECTBA», «MOJIIPHAs Maccay,
«MOJISIPHBIN 00beM», «TIOCTOSTHHAsT ABOTaIpo».

Coedunenusn Xumuyeckux 371eMeHmoe

[lonsitne o crenmeHu okucieHus. OmnpeneneHre CTENEHU OKHUCIEHUA 10 (dopMyaam
coenunenuil. CoctaBnenue ¢Gopmya OMHAPHBIX COEOUHEHM, OOmMiI croco® MX Ha3BaHWIL.
Oxcuppl. CoctaBnenue ux ¢Gopmyn U HazBaHuil. Pacuetsl mo ¢opmynam. CoctaB U Ha3BaHUS
OCHOBaHUH, ux kinaccudukanusa. Pacdersl mo ¢opmynam ocuoBanuit. [IpeacraBurenn: NaOH,
KOH, Ca(OH)2. Pacyerst mo ¢opmynam ocHoBauuit. COCTaB M Ha3BaHHS KHCJIOT, WX
knaccudukanusa. Pacuerst mo Qopmynam kucnot. IlpencraButenu kucnot. Pacdersr mo
dopmynam kucnot. CoctaB u Ha3zBaHus cosiedd. Pacuetsl mo ¢opmynam coneit. [lpencraButenu
coneit: NaCl, CaCOs, Caz(PO4).. Pacuersi no dopmynam couneit. IIpoBepounas paboTa 1o
OCHOBHBIM KJlaccaM HEOpraHMuecKux BemlecTB. Pacuersl mo ¢opmyrnaM OCHOBHBIX KJIacCOB
HEOpPraHM4ecKux BellecTB. AM(pOTEepHble U KpUCTaJUIMYeckHe BemiecTBa. Kpucramimueckue
pemerku. [ToHATHS 0 MEXMOJIEKYIIPHOM B3aMMOAECHCTBUN U MOJIEKYJISIPHON KPHUCTAJNINYECKOU
pemerke. CBOMCTBa BEIIECTB C 3TUM TUIIOM pemeTKu. CBOWCTBA BELIECTB C Pa3HbIM THUIIOM
KPUCTAJUTMYECKUX PEUIETOK, UX MPUHAJICKHOCTh K pa3HbIM KJlaccaM coeAnHeHui. B3aumMocBs3b
TUIIOB KPUCTAINIMYECKUX PEIIETOK U BUIOB XUMHUYECKOU CBSA3H. IIOHATHS O YMCTOM BEILECTBE U
cMmecH, ux omnuus. [IpuMepsl KUIKUX U Ta3000pa3HbIx cMeceil. CrocoObl paszaeneHus cMecei.
[ToHsiTHS O MOMM KOMIIOHEHTa CMecH. BbluncieHue ee B CMECH M pacdyeT Macchl MM oObema
BEIIECTBA B CMECH 110 €ro A0Jj€. Pemienne 3a1a4 1 ynpa)xHeHUH Ha pacueT 40U (MaccoBOM WiIn



00BEMHO) U HAXOXKICHHE Macchl (00beMa) KOMIIOHEHTAa CMECH. BBIMOIIHEHNE YyIpaKHEHUH U
peuieHue 3a1ad.

H3zmenenusn, npoucxooaujue c eeuyecmeamu

CriocoObl OYMCTKM BEIIECTB, OCHOBaHHbIE Ha WX (pu3myeckux cporcTBax. OuucTka
MUTHEBON BOJBI, meperoHka Hedtu. [loHATHE O XMMHUYECKUX SIBICHUSX, MX OTIHYHAE OT
¢usnveckux. [lpu3HAaKM W YCIOBUS TNPOTEKAaHWSA XUMHUYECKHX peakiuid. Peakius ropeHws.
KonunuecTBeHHass CTOpOHAa XMMMUYECKHUX peakUuil B CBETe y4eHHMs 00 aroMax MU MOJIEKYJax.
3HavyeHWe 3aKoHa coxpaHeHuss Macchl BemectB. Pons M.B. JlomonocoBa u JI. JlambToHa B
OTKPBITUM U YTBEP)KJIEHUM 3aKOHA COXpaHEHHs Macchl BemiecTB. lloHATHE O XMMHYECKOM
YpaBHEHHH Kak 00 yCIIOBHOW 3alMCH XMMHYECKON PEaKIHK ¢ TIOMOIIBI0 XUMUYECKUX (HOpMYII.
3nayeHne HHIEKCOB M Kod(ddumumentoB. CocTaBieHHEe YpaBHEHHH XHMHUYECKUX PEAKIIHU.
Pemenune 3agau Ha HaXOXKJIEHHE KOJIMYECTBA, MAcChl WU OObEMa MPOJAYKTa PEAKIHUU 10
KOJIMYECTBY, Macce UM 00bEMY MCXOIHOIO BellecTBa. Te ke pacueThl, HO C MCIOJIb30BaHUEM
MOHATHS «JI0JIsD» (MCXOJHOE BEHIECTBO JTAaHO B BUJE PAacTBOPA 3aJaHHON KOHIEHTPALUU WIH
COJIEP’KUT OTIPEIENIEHHYIO JI0JII0 TpuMeceil). Perenne skcriepuMeHTalbHbIX 33/1a4, 3aKpeIieHue
3HaHUN N0 TeMe «XUMHYecKue ypaBHEHUs». CyIIHOCTh peakUuil pas3jioKEHUs U COCTaBJIECHHE
YpaBHEHUN peaKUui, MPOACIAHHBIX yuuTenaeM. [IoHSATHE O CKOpOCTM XMMHUUYECKUX PEaKIU.
Karamuzatoper, ¢epmentsl. CymHocTh peaknuid coenuHeHus. CocTaBleHHE ypaBHEHHI
peakuuii, nmpoAenaHHbIXx yunrteneMm. CylHOCTh peakuuid 3amenenus. CoCTaBlIeHUE YpaBHEHUH
peakuuii, IpOJEIaHHBIX Y4HUTeNeM. Psj aKkTMBHOCTH METAJJIOB, €ro HCIOJIb30BAHME IS
MIPOTrHO3UPOBAHUS BO3MOXKHOCTH MPOTEKAaHUs pPEaKIUM MeXIy MeTalllaMH M pacTBOpaMu
KHCIJIOT. Peaknuy BBITECHEHMS OJTHMX METAJUIOB M3 PACTBOPOB HX COJIEM APYTMMM METaJUIAMHM.
CymHocTth peakuuii oomena. CocTaBieHHE YpaBHEHHMHM peakuui, MpoAeTaHHBIX YUYHUTEJIEM.
Peakuuu HeiTpanuzauuu. YCI0oBUsS TEUEHUs PEAKIMN MEXKAY pacTBOpaMu KUCIOT, IIEJIOYEHd U
cojied N0 KOHIA. THUIbl XUMUYECKHX peakuuid (10 MPHU3HAKY «UYUCIO U COCTaB HMCXOIHBIX
BEIIECTB M MPOAYKTOB peaklWW») Ha NpUMEpEe CBOMCTB BOJbL. Peakius pasnoxeHUs —
ANEKTPOJIN3 BOJbL. Peaknum coelMHEHHs — B3aMMOJEWCTBHE BOJIBI C OKCHUJAMHU METAIOB U
HeMeTtauioB. [lonsTne «rugpokcuabl»y. Peaknuum 3amenieHuss — B3aMMOJCHCTBHE BOJBI C
IIEJIOYHBIMU U LIEJIOYHO3EMEIbHBIMU MeTalaMu. Peakuun oOMmeHa (Ha mpumepe TUApoJin3a
cyibdaTa alIOMUHMS M KapOuaa kanplus). Pemienue 3amad u ynpaxksHenuid. [loaroroBka k
KOHTPOJILHOU paboTe.

Ilpocmerimue onepayuu c geujecmeamu (Xumuiueckuii NPaKmuKym)

[IpaBuna TexHukH OE30MACHOCTH MpH OOpalleHuu ¢ J1a00paTOPHBIM 00OPYIOBAHUEM,
pu paboTte B kKaOMHETE XUMUU. 3HAKOMCTBO C J1JaOOpaToOpHBIM 000opynoBaHueM. Ou3ndeckue u
XUMUYECKUE PEaKIUU MpU ropeHuu cBeud. KauecTBeHHbIN cocTaB mouBbl. Cpena MOYBEHHOTO
pactBopa. AHanu3 Boabl. [Ipo3payHocTh Boabl. IIpU3HAKM XMMUYECKUX pEAKIUM: BBIJICICHUE
rasa, BbIIaJCHUE OCaJKa, U3MEHEeHHE 1iBeTa BellecTB. KauectBennsle peakuuu. [Ipurorosnenue
pacTBOpa caxapa M pacyeT €ro MacCoBOM JI0JIM B PACTBOPE.

Pacmeopenue.  Pacmeopvl.  Peakxyuu  uonnozo  oomena.  OKucaumenbHo-
6occmanogumelibHble PeaKyuu

PactBopbl. ®dusnyeckas M XMMHUYECKass TEOpUs PACTBOPOB. TemoBblE SBJICHUS NPU
pacTtBopeHuu. ['mapaTel M KpUCTAJUIOTHPAThl, KpUCTAJUIM3alMOHHAs Boja. HacelmeHHslie,
HEHACBIIICHHbIE, MEPECHIIICHHbIE PAacTBOPbl. XOPOILIO PACTBOPUMBIE, MaJIOPACTBOPUMBIE U
MPAaKTUYECKH HEPACTBOPUMBIE BEIIECTBA. DIIEKTPOIUTHI U HEAIEKTPOIUTHL. DIEKTPOJIUTUUECKAS
JUCCOIManus U accouuanus. MexaHn3M IUCCOUMAlMU BEIIECTB C Pa3ju4YHbIM THUIIOM CBSI3H.
CreneHsp ANIeKTPOIUTHYECKON nucconmanui. CUIbHBIC U cTa0ble DEKTPOIUTHI. DNEKTPOIUTHI U
HEIJNEKTPOJUThL. MeXaHu3M JHMCCOLMAlMM BEUIECTB C PAa3JIMUHBIM TUIIOM CBs3U. CTeneHb
ANIEKTPOIUTHYECKON Juccormanui. CunbHble U cradbie eKTpoiauThl. Mol CBONHCTBA HOHOB.
Knaccudukarus HOHOB 10 cocTaBy (IIPOCTBIE U CIIOXKHBIE), TIO 3apsiiy (KAaTHOHBI U aHUOHBI), 110
HAJTMYUI0 BOJHOW O0OJOUKH (THUAPOTHUPOBAaHWE M HErHApoTHpoBaHHEe). OCHOBHBIE TMOJIOKEHUS
TO/M. Peaknyu B BOAHBIX pacTBOpax 3NeKTpoiuToB. HeoOpaTumbie W oOpaTUMBbIE pEakIuu.
MornekynsipHOe U MOHHOE ypaBHEHUE peakuuil. Peakunn noHHoro oomena. Peakiuu
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Hedtpamu3anuu. Kucmotel. Mx xmaccudukanus mo pa3inuuHbiM Tpu3Hakam. OmnpeneneHue
KHUCJIOT KaK 3JIEKTPOJMTOB, UX Auccoluanus. B3anMoaelcTBue KUCIOT ¢ METaJJIaMH, YCIIOBHUS
TE€YEHUs 3TUX PEAKLMM. DJIEKTPOXUMHUYECKUN psii HampsDKeHUs MeTauioB. B3aumonelicTBue
KHCJIOT C OKCHUJAaMU METaUIOB U OCHOBaHWsAMH. Peakuum HeWrpanusauuu. B3aumopeictsue
KHUCJIOT C COJIIMH. 3allUCh YPAaBHEHHH peakiuil (MOJIEKYJISIPHBIX U MOHHBIX) C HUCIIOJIb30BAHUEM
TabMUIBl pacTBOpUMOCTH. OrmpenesieHne OCHOBAaHMM KakK JJIEKTPOJIMTOB, WX JUCCOIUAIIHAL.
Krnaccudukanuss OCHOBaHMH TIO pa3IWYHBIM TpPU3HAKAM. B3auMOJEeHCTBHE OCHOBAHHHA C
Kucinotamu (moBTOpeHHe). BiammoneiictBue mienouelr ¢ coisimu  (paboTa C  TabmuIen
pacTBOPUMOCTH) U OKCUAAMM HEMETaIoB. Pa3noxeHne HepacTBOpUMBIX ocHOBaHuil. CocTaB
OKCHJIOB, UX Kiaccugukaiys. CBOWCTBA KHCIOTHBIX U OCHOBHBIX OKCUIOB. OnpeeneHue comuei
KaK »JJIGKTPOJHMTOB, HMX nauccormanusa. Kiaccudukanus coseil. B3ammopeiictBue comneit ¢
MeTajulaMH, OCOOCHHOCTH JTHUX PEaKIMd M B3aUMOJIEHCTBHE coJied ¢ coisimu (pabota ¢
Tabinuen pacTBopuMocTH). B3aumoneiicTBue coneil ¢ KMCIoTaMu U IeaoyamMu (IIOBTOPEHHUE).
[ToHsiTHE O TEHETHYECKOW CBS3M M IN€HETHMUECKUX PsAax METalIoB U HeMeTauloB. Pasnuunbie
MpPU3HAKA KIAaCCU(PHUKAUMU XUMUYECKMX peakuui. OmnpeneneHue cTeneHeld OKHUCIECHUs
AJIEMEHTOB, O0Opa3yIIIMUX BelIecTBa pa3NuyHbIX kiaccoB. Peakiuu OBP. Tlonstne 00
OKHUCJIUTEJIE U BOCCTAHOBUTEJE, OKUCIECHUHM M BOCCTAaHOBIIEHUH. PelieHue pacyeTHbIX 3a/1ad 1o
YpaBHEHHUSAM, XapaKT€PU3YIOIIMM CBOMCTBA OCHOBHBIX KJIACCOB COEAMHEHMH, U BBINOJHEHHE
OCHOBHBIX KJIaCCOB COEIMHEHUN OSTOro IJjlaHa Ha TEHEeTHYecKylo CBa3b. [loArotoBka K
KOHTpOJIbHOU paboTe. Torosast KoHTpoJibHas paboTa.
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Obwan xapakmepucmuka xumuueckux rniemenmos (4 u).

Crtpoenue aToma, XapakTep MPOCTOTO BEUIECTBA; CPABHEHUE CBOMCTB MPOCTOTO BEIIECTBA
CO CBOWCTBAMHM TIPOCTHIX BEIIECTB, OOpPA30BAHHBIX COCEIHMMH IO TEPHOLY W TOATPYIIIEC
AJIEMEHTaMH; COCTAaB M XapakTep BBICIIETO OKCHIA, THAPOKCHIA; COCTAB JIETYYEeTrO BOJIOPOIHOTO
coemuHeHUs (M1 Hemertaina). CBoiicTBa AMeKTpoduToB B cBete TOJl. ['eHeTtmyeckue psbl
MeTaula U HeMmetauia. CamMoCTosITeNbHAsE paboTa ¢ yJamuMHcs. 3aKperuieHHe MaTepuara.
[Tonatne o mepexomHbBIX »dJeMeHTax. AMQoTepHOCTh. [‘eHeTHUYeCcKMid psi  TEPEXOTHOTO
anemenra. [lepuonnueckuit 3akoH u Ilepuoanyeckas cucrema, crpoeHue aroma. 3Hadenue [13 u
IIC.

Memannwt (14 u)

XapakTepucTUKa TIOJIOKCHHS 3JEMEHTOB-METaioB B Ilepuomuueckoid  cucreme.
CtpoeHne aTOMOB METAJUIOB. MeTaUIMYECKUE KPUCTAUIMYECKHE peleTKd. MeTramumueckas
XUMUYECKasl CBsI3b. XapaKTEPUCTHKA OOIIUX XMMUYECKUX CBOMCTB METAJJIOB HA OCHOBAaHUU HX
MOJIOKEHUST B JJICKTPOXMMHMUYECKOM DAy HampsDKeHUW B CBeTe IMpeAcTaBieHHi 00
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX peakiusax. CaMopo HbIE METAIIIIBI 1 OCHOBHBIE COCIMHECHHMS
MeTaJIOB B mpupoje. Baxueiimme pyasl. [IoHsATHE 0 METATUTYpruu U €€ pa3HOBUAHOCTSIX: MTHPO-
, TUAPO-, AnekTpomeTautypruu. Kopposust metamioB. CriocoObl 3alIUThl METAJUIOB OT KOPPO3UU.
OcoOeHHOCTH (U3MYECKUX W XHMHUYECKHX CBOKMCTB IIEJOYHBIX METAUIOB. BaxkHehnme
COCJIMHCHMS IIEJIOYHBIX META/JIOB: INEJIOYM, COJIM; HMX CBOWCTBA M mpuMeHeHue. OOmias
XapaKTepUCTUKa METAIJIOB BTOPOW TPYNIBI TIABHOW MOATPYIIBI, OCHOBHBIE (U3UYECKHE U
XMMHUYECKHE CBOWCTBA IIEIOYHO3EMETbHBIX MeTallioB. BaxkHeiimue coenqunenus Ca u Mg, ux
npuMeHeHne. Posb Kanbliis U MarHus B JKUBBIX opraHu3zMax. CTpoeHue aroma, QpuU3M4ecKue u
xuMmuueckue cBoiictBa. [Ipumenenune amromuuus. CoelWHEHUS AalIOMHHUS — OKCHUIBI U
TUAPOKCHUIBI, UX aM(pOTEpHOCTh. BaxkHelre com anroMuHIS. 3aKperuieHne U CUCTeMAaTH3alus
3HAHMI TIO TJIaBe MEpBOM: oOIIas XapaKTepUCTHKA METAJIOB, XUMUYECKUE CBOWCTBA METAIJIOB.
Pemenne okcrnepuMeHTANbHBIX 3afad, pelieHne ypaBHeHud. CTpoeHue aroma kemnesa.
duznyeckue u XuMuueckue cBoicTa. [Ipumenenue xenesa. Coenunenus xenesa |l u xxenesza
I1l. Tenerndeckue psapl. KauecTBeHHbBIE peakliy Ha HOHBI Kele3a.

Ceolicmea memannoe u ux coeOuHeHull (Xumuueckuii npakmuxym)(3 u).



Pemrenne nenoyek XMMUYECKUX IIPEBPAICHUH 110 BapuaHTaMm. [IoBTOpeHNe Ha ITpaKkTUKE
XUMHUYECKUX CBOMCTB METAJUIOB. 3aKpeIUICHHE 3HAHUM MO pacMno3HABAHUIO M TOJIYYECHUIO
BEILIECTB, 3aKPEIUICHUE 3HAHUM 110 XUMHYECKUM CBOMCTBAM BEILIECTB.

Hememannwt (26 u)

[lonoxenue HemertawioB B Ilepuoanueckoil cucreme, OCOOEHHOCTH CTPOEHUS HX
atomoB. Psaner 0. Kpucramiueckoe cTpoeHHE HEMETAUIOB — MPOCTHIX BEUIECTB. AJUIOTPOTIHSI.
O3z0n. CoctaB Bo3ayxa. Dusmyeckue cBoiicTBa HeMeTaIOB. OTHOCUTEIBHOCTh TMOHSTHMA
«METAI» U «HEMETaUl». XWMHUUYECKHE CBOWCTBA HemeTauioB. OKHCIUTENIbHBIC CBOMCTBA:
B3aUMOJICHICTBUE C MeTajlylaMHM, BOJOpPOJIOM, MEHEE JJIEKTPOOTPULATEIbHBIMU METAJUIAMU,
HEKOTOPBIMH CJIO’KHBIMU BelIeCTBaMU. BOCCTaHOBUTENIbHBIE CBOMCTBA HEMETANIOB B PEAKITUSIX
C KHUCIIOPOJIOM, CJIO)KHBIMU BEIIECTBAMU-OKUCIUTEIAMH. MaKpo3JIeMEHTh U MHKPODJIEMEHTHI.
Ponb MUKpPORIEMEHTOB B KU3HEIEATETLHOCTH PACTEHHM, )KUBOTHBIX U YesioBeKa. OpraHndeckue
BellleCTBa: O€nKH, >KUpBL, yrieBoJbl. PepmeHTsl. Buramunbl. ['opmonbl. Ilonoxenue B
[Tepuoanueckoit cucreme [I. . MenzaeneeBa. CtpoeHue atoma U MoOJIeKyJbl. Dusznueckue u
XUMUYECKHE CBOWCTBA BOJIOPOJA, €ro mMojydeHue W mnpumeHeHue. OOmas xapaKTepucTuka
rajjoreHoB. CTpoeHue aTroMOB TaJOr€HOB, CTENEHM HUX OKuciaeHus. CTpoeHue MOJeKyT
rajioreHoB. ['ajloreHbl — MPOCThIe BEMIECTBA. 3aKOHOMEPHOCTH B M3MEHEHUU WX XUMHUYECKHX U
(MBUYECKUX CBOWCTB B 3aBHCHMOCTH OT YBEJIHMYCHHUS TOPSAKOBOTO HOMEpPA XUMHYECKOTO
anemenTta. Kpartkue cBenenus o xjope, Opome, uojne, ¢rope. Ilomydyenue XiopoBojopoja.
XJIOpOBOJOPO B MPUPOJIE. XJIOPOBOJOPO U COJISTHASA KUCIOTA. XJIOPUIbI, UX TPUMECHEHHUE B
HapOJHOM X03daicTBe. [lomydeHre raJsoreHoB METOJ0M 3JIEKTpoJin3a. bruonornyeckoe 3HayeHue
rajoreHoB um wux coeauHeHui. IIpumenenune ranoreHoB. CTpoeHue aroma KHCIOpOAA.
AmtoTponvisi  KHCIIOpOJa. XapakTEPUCTHKAa XUMHUYECKUX CBOWCTB KHCJIOpOJa B CBETE
npeacraBineauii 06 OBP. Ilpumenenue xkucnopoma. CTpoeHwe aTtoma cepbl. AJLTOTPOIHSA.
®dusnvecKkrue CBONCTBA POMOMYECKOW Cepbl. XapaKTEPUCTHKA XUMHUYECKHX CBOWCTB CEphl B
ceere mpeacraBieHnii 00 OBP. Baxueimme coemuHeHUsS cepbl: CEpOBOAOPOJ, CYIb(HIBI,
OKCHJBI, CEpHHCTas KHCIOTa, CYIb(QUTH; HX CBOMCTBa, NOJy4eHHE U MpPUMEHEHHE.
Pa30aBneHHas U KOHIEHTPUPOBAHHAS CepHAasi KMCIOTa, €€ CBOWCTBA, MOTy4YE€HHUE U IPUMEHEHHE.
Peakuuu B3anmoaeicTBus ¢ cepHoi KucioTod. CtpoeHue aroMoB a3oTa. CTpOEHUE MOJIEKYJIbI
azora. dusnyeckue U XUMHYECKUE CBOMCTBA a30Ta B cBeTe mpesacTtasieHuid o6 OBP. Ctpoenue
MOJIeKYNbl amMmmHuaka. duznyeckue CBOMCTBA, MOJIy4YeHHEe, COOMpaHue, paclio3HaBaHUE aMMHUaKa.
XUMUYECKHE CBOMCTBA aMMHaKa: BOCCTAHOBHUTENbHbIE U 00pa3oBaHHME HOHA aMMOHHUS IO
JOHOPHO-aKUENnTOpHOMY MexaHu3zMy. Coiu aMMOHHS: COCTaB, MOJIydeHUe, (usmueckue u
xuMuueckue cBoictBa. [IpeacraBurenu. [Ipumenenue B HapoHOM Xo3siicTBe. OKCHIBI a30Ta.
A30THass KucinoTta, ee cBoWictBa M mpuMeHeHue. Hwutpartsl, cemutpsl. CrpoeHue aroma.
Amnnotponus. CpaBHEHUE CBOMCTB U MpPUMEHEHHe KpacHOro u Oenoro ¢ochopa. Xumuueckue
coiictBa Qocdopa. Oxcun gochopa (V) u opropochopnas kucnora. Conmu oprodochopHoit
kucnotel. @Dochop B mnpupomse. Docdopueie ynobOpenus. CTpoeHwe aroma yriepoja.
AnnoTtponusi, cBoiicTBa Momudpukauuid — anmaza u rpadura. Ux npumenenue. AmopdHbIit
yIJIepOJa U €ro copTa: KOKC, Caxka, IPEBECHBINA YTroyib. AJICOPOIUS U €€ MPaKTUYECKOe 3HaYCHHE.
Xumunueckue cBoicTBa yriepoaa. Okcunpl yriepoja, UX CBOMCTBA, MOJIYYEHUE U MPUMEHEHHE.
CrtpoeHue MOJIeKy OKCHUOB yriiepoja. YToiabHas KHCIOTa U ee cosid. BakHelre kapOoHATHI:
KaJbIUT, COJa, MOTall — WX 3HaueHUEe W MpUMeHeHue. Pacmo3HaBanue kapOonatoB. Ilepexon
kapOoHaTOB B ruapokapboHaTel U oOpatHo. Ctpoenue atoma. CpaBHEHHE €rO CBOWCTB CO
CBOMCTBAMM aroma yriepojaa. Kpucraminueckuil KpeMHHUH, CpaBHEHHE €ro CBOMCTB C
yriepogom. Ilpupoansie coeauneHus kpemuus: SiO2, CHIHMKAThl W ATIOMOCHIIMKATHI.
PasnoBugHOoCTH cTekia, ero mnpoucxoxiaeHue. Ilomydenne uemenrta. IlpousBoacTBO U
MpuUMeHeHne cTekia, Qapdopa, nmeMeHnrta. 3akperjeHrue W cUCTeMaTH3alusl 3HAHWA 10 TeMe:
CTPOCHHME AaTOMOB HEMETA/NIOB, KOBAJEHTHAs HEMOJIApHas XWMHYecKas CBs3b. PerieHue
OKCMEPUMEHTAJIbHBIX 3a/ad U ypaBHeHWH peakiuil. [loAroroBka K KOHTPOJBHON pabore.
3akperieHue W CHUCTEMaTH3allusl 3HAaHWK 10 TeMe: XUMHUYecKne U (U3HyYecKue CBOHCTBa
HEMETAJUIOB,  XMMHMUYECKHE  pPEaKluW, KOBaJIEHTHas  MOJsipHas  CBs3b.  PeleHue
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SKCIIEPUMEHTAIBHBIX 3a/a4 M ypaBHeHHH. IloaroroBka k KOHTpoJbHOW pabore. Paborta Han
OITMOKaMHU.

Ceoiicmea nememannos u ux coeounenuii (3 u).

Pemenne skcnepumenTanbHbiXx 3amad no teme «lloarpymma kucinopopa». Pemenne
SKCIEPUMEHTAIbHBIX 331a4 1o Teme «[loarpynmna a3ora u yriaepoaa». 3akpemieHue 3HaHUM 10
MIOJIyYEHUIO U PACIIO3HABAHUIO I'a30B.

Opeanuueckue sewmecmea (12 u)

BemectBa oprannyeckne u Heopranudeckue. [IpuamHBI MHOrO0Opa3usi OpraHUYeCKuX
coenuHeHUN.  BasmeHTHOCTB.  XMMHMYECKOE  CTPOCHHE  OpPraHUYECKHX COCAVHECHM.
MonekynspHble U CTPYKTYpHbIE (HOPMYJIbI OPraHUYECKUX COEAMHEHUN. ['OMONOrudyecKuil psij
npenenbHeIx y/B. Pamukanel. M3omepsl u m3omepus. dusznyeckne M XUMHUYECKHE CBOMCTBA.
Meran wu »3taH: crpoeHue MoJieKyn. [openne Merana wu dtaHa. lIpumenenwe MeraHa.
XHAMHYECKOE CTPOECHUE MOJIEKYJIbI dTHIIeHA. J[BOMHAs CBA3b. B3anMoaencTBrHE 3THUIIEHA ¢ BOJIOM.
[Tonumepusanus stunena. [lonustunen u ero 3Hauenue. [loHaTre o mpenenbHBIX OJTHOATOMHBIX
CHUpTaXx Ha MNpUMEpe METaHoJla M 3TaHoJa. TpexaTOMHbIM cnupT riaunepuH. OKucIeHHe
STUJIOBOTO CIIUpTa B YKCYCHBIM ampaerui. Ilonstue o6 anpaermpax. OKuUcIeHHE ajbAEruaa B
kuciaoty. OIHOOCHOBHBIE HENpeeNbHblE KapOOHOBBIE KHUCIOTBI Ha IPUMEpPE YKCYCHOM
kucnotel. Ee cBoiictBa u mpumenenue. CreaprHOBas KHCIOTa KaK IPEACTABUTENb KUPHBIX
KapOOHOBBIX KHCIOT. Peaknus stepuduxanuu. [lonstue o cioxuHbix >¢upax. Ilonstue o6
aMUHOKHCIIOTaX. Peakuuu mnoJiMKoHAEHcaluu. benku, ux cTpoeHue M Ouosorhyeckas poJb.
[lentuanas cBs3p U nonunentuasl. [lepBuunas crpykrypa OenkoB. buonormdeckue QyHkuuu
O0enkoB. CBoiicTBa OENKOB W KauyeCTBEHHBbIC peaknuu Ha Oenku. [loHsitme 00 yrieBomaax.
I'moko3a. Ee cBoiictBa u 3Hauenue. Kpaxman u wnemtonosza. Mx Ouojorudeckas poJib.
[Tonumepsl NpUpOIHBIE M CUHTETHYECKHE. Peakuuu nosmMepusanvi M HOJUKOHICHCALUU.
[Imactmaccel W BOJIOKHA.  3aKkpeIvieHWe W CUCTeMaTu3alusa  3HaHuid.  Pemienue
JKCIIEPUMEHTAIIBHBIX 3a]a4.

3axkpenaenue (6u)

OO6oOmenre, 3aKkperuieHMe W CHUCTEMaTh3allus 3HaHWUW 1Mo Kypcy XumMuu 9 Kiacca.
[ToBTOopenue mnpoiaeHHbix TeM: llepmommueckuii 3akoH u Ilepuogmyeckas cucrtema, BHUBI
XUMUYECKUX CBSI3€H M TUIbl KPUCTALIMYECKUX PELIETOK, TUIbl XUMUYECKUX PEAKLUM, KIACChl
XUMHUYECKUX COCIMHEHU. PellieHne sKcriepuMeHTanbHbIX 3a/1a4, PeIIEHNE YPaBHEHUN pPeaKIIii.

Meostcnpeomemmnie ceasu

Peanuzanusi MeXIpeaMETHBIX CBsi3edl Mpu u3ydyeHun xumud B 8 um 9 Kiacce
OCYILIECTBIISIETCSl 4Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX IMOHATHUH, TaK U
MOHATHH, SBJISIOMINXCS CUCTEMHBIMH I OTJENIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO UK
OO1ue ecTeCcTBEHHO-HAy4YHbIE TMOHATHUS: HAy4dHBIM (DakT, TUMOTE3a, 3aKOH, TEOpUs, aHaJM3,
CHUHTE3, KlacCHU(pUKalus, TMEePUOJUYHOCTh, HAOIIOACHHE, OSKCIEPUMEHT, MOJACIHPOBAHUE,
U3MEpeHue, MOJENb, SIBJICHUE, MAPHUKOBBIM APQEeKT, TexXHOoJorus, marepuansl Dusuka:
MaTepusi, aToM, O3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HM30TOI, PATUOAKTUBHOCTH, MOJEKYIa,
AIIEKTPUYECKUI  3apsii, TPOBOJHHUKH, TMOJIYIPOBOIHHUKH, JUAJIEKTPUKHU,  (OTOIIEMEHT,
WHIUKATOp, BEIIECTBO, TeJ0, OO0BEM, arperarHoe COCTOSIHHE BEIIeCTBa, Tra3, pacTBOp,
pacTBOPUMOCTh, KpHUCTaJUIMYeCcKass pEmIéTKa, CIUIaBbl, (U3UYECKUE BEIUYHHBI, EIHHHIIBI
M3MepeHusl, KOCMHUYECKOe MPOCTPAHCTBO, IMiaHeThl, 3BE31bl, ComnHile. buonorus: dorocunres,
IpixaHue,  Ouocdepa,  HIKOCHCTEMa,  MHUHEpaIbHBIE  YAOOpeHus, MHUKPOAJIEMEHTBHI,
MakpodJIeMEHThI, MHUTaTelIbHbIE BemecTBa [eorpadus: armocdepa, ruapochepa, MUHEpPATbI,
TOpPHBIE TIOPObl, MOJIE3HBIE NCKOTIAEMbIE, TOTLIUBO, BOJHBIE PECYPCHI.

HJIaHI/IpyeMLIe pe3yJbTaThbl OCBOCHUA yqeﬁﬂoro npeamMeTa

Juunocmnuvie  pesynomamor  OOyuarowguiica  nOAYYUM  6O3MONCHOCHL 014
dopmuposanusa cnedyrwuux nuunocmuvix YY/I:
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. ompeieJIeHue MOTUBAIIMY U3YUEHHUS YIEOHOTO MaTepuraa;

. OLICHMBAHME YCBAaMBAEMOIro y4eOHOro mMaTrepuana, UCXOMsl U3 COLMANIbHBIX U
JIMYHOCTHBIX LIEHHOCTEM;

. MOBBIIIEHUE CBOEro 00pa30BaTENBHOTO YPOBHS M YPOBHS TOTOBHOCTH K
M3YUYEHHUIO OCHOBHBIX HCTOPHYECKUX COOBITUH, CBA3aHHBIX C PAa3BUTHEM XUMHH U OOILIECTBA;

. 3HaHUE IIPABWII TOBEJCHUS B YPE3BBIYANHBIX CUTYaLUAX;

. OIICHUBAHHE COLUAILHOM 3HAUMMOCTH MPO(ECcCHid, CBSI3aHHBIX C XUMUEH;

. BJIaJICHUE IpaBUIaMM 0€3011acHOro oOpallleHusl ¢ XMMUYECKMMH BELIECTBAMH U

000pyoBaHNEM, TIPOSBICHUE SKOJIOTHUECKON KYIbTYPHI .
Memanpeomemmnuie pezyibmamal

PeryasituBHbIC

Obyyarowuiicst NOIYYUmM 803MONCHOCMb OISl POPMUPOBAHUSL CLEOVIOWUX PeSYNANMUBHBIX
\AZ/8

. HesenoyiaraHie, BKIIOYas IIOCTAHOBKY HOBBIX  IleNiell, mpeoOpa3oBaHHe
MPAaKTUYECKON 3a7aydl B TIO3HABATENbHYIO, CAMOCTOSATENBHBIA aHAIN3 YCIOBUN IOCTIDKEHHS
eI Ha OCHOBE y4€Ta BBIJCIICHHBIX YYHTEJIEM OPHUEHTHPOB JCHCTBHSI B HOBOM y4eOHOM
MaTepuare;

. IUIAHUPOBAHUE ITYTH JOCTHKCHHUS TIETICH;

. yCTaHaBIIEHUE IIETICBBIX TPHOPUTETOB, BBIJCICHHUE aJbTEPHATUBHBIX CIIOCOOOB
JTOCTIDKEHHST 1eTTM U BBIOOp Hambosee 3((EKTUBHOTO Crmocoba; * yMEHHE CaMOCTOSTEIBHO
KOHTPOJHUPOBATh CBOE BPEMsI M YIPABJIATH MM; * YMCHHE MPUHUMATH PEIICHUS B TPOOJIEMHOM
CUTYaIIH;

. MMOCTAaHOBKA YYEeOHBIX 3a7a4, COCTaBJIICHWE IUIaHA U IMOCJIEI0BATEIbHOCTH
e CTBHIA;

. opraHu3aIys pabo4ero MecTa Mpy BHITIOJIHEHUNA XUMUYECKOTO IKCIIEPUMEHTA;

. MMPOTHO3UPOBAHUE PE3yIbTATOB OOyUEHHs, OIIEHUBAHHE YCBOCHHOTO Marepuala,

OIIEHKA Ka4yeCTBa M yYPOBHS TOJIYYEHHBIX 3HAHWM, KOPPEKIUs TUIaHA M criocoba NeHWCTBUS MPpHU
HeoOxoaumocTH . [lo3naBarenbHbie OOyYaOIMICS MOTYIUT BOSMOXKHOCTD I (GOPMHPOBAHUS
CIEAYIOIIMX MO3HABaTEeNIbHBIX Y'Y J1:

. TIOMCK U BbIjIeJICHUE HH(DOpMAITHH;

. aHaJM3 YCIOBUI M TpeOOBaHW 3a7a4yu, BHIOOP, CONOCTABJICHUE U 00OCHOBaHHE
crioco0a perieHus 3a/1a4u;

. BBIOOp HamOosiee d(PPEKTUBHBIX CIOCOOOB PEIICHUS 3aa4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCIIOBUH;

. BBIJIBUKCHUE M 000CHOBAHHE TUTIOTE3bI, BLIOOP CII0c00a €€ MpOBEPKH;

. CaMOCTOSITEJILHOE CO3JIaHHE AITOPUTMA JICATEILHOCTH IMPH PEHICHHU TpoOieM
TBOPYECKOTO U MOMCKOBOTO XapaKTepa;

. YMEHUS XapaKTEePHU30BaTh BEIIECTBA M0 COCTaBY, CTPOCHUIO M CBOWCTBAM;

. OIMCHIBAHUE CBOWCTB: TBEPIBIX, KHUJIKUX, Ta3000pa3HbIX BEIECTB, BBIICICHUAE UX
CYIIECTBEHHBIX MPU3HAKOB;

. U300pakKeHHe COCTaBa MPOCTEHIIINX BEIIECTB C MOMOIIBI0 XUMUYECKUX (HOPMYIT U
CYITHOCTH XMMHUYECKUX PEaKIUN C TOMOIIBI0 XUMHUECKUX YpaBHEHU;

. poBeJIeHIE HAOMIOIEHUH, ONTMCAaHUE TIPU3HAKOB U YCTIOBUHM TEUEHUS XUMUYECKUX

peaKHHfI, BBIIIOJIHCHHUEC XUMHUYCCKOI'0 3KCIICPUMECHTA, BbIBOJAbI HA OCHOBC aHaJlIn3a Ha6J'IIO,Z[eHI/II71
34 OKCIICPUMCHTOM, PCHICHUC 3a1a4Y, IOJTYYCHHC XUMHYECKOMN I/IH(i)OpMaI_II/II/I N3 PA3JIMIHbIX
HCTOYHHUKOB,

° YMCHHEC OPTaHU30BbIBATb UCCICAOBAHUC C LICIIBIO IIPOBCPKU TUIIOTE3;
° YMCHHC ACJIaTh YMO3aKJIHOYCHHUA (I/IHJIYKTI/IBHOG H 110 aHaJ'IOI‘I/II/I) U BBIBOJbI,
° YMCHHC 0O0BEKTHBHO OLICHUBATh I/IH(I)OpMaI_II/IIO O BCIICCTBAX M XHMHYCCKHUX

nponeccax, KpUTHYCCKU OTHOCUTHCA K HCCBI[OH&y‘-IHOfI I/IH(I)OpMaI_II/II/I.
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Kommynuxamuenuie
Obyuarowuiticas  noayuum  803MOJNCHOCMb 01 (QOpMUPOBAHUS  CNLeOYIOUUX
Kommynuxamuenvix YVJI:

® MIOJIHOC WM TOYHOC BBIPAKCHUC CBOUX MBICJIC B COOTBETCTBHUH C 3agadyaMu H
YCJIOBUSAMH KOMMYHUKAIIUH
° AZICKBATHOC HCIHOJIB30BAHUC PCUYCBLIX CPCACTB IJid YydaCTuA B AOHUCKYCCHUH U

apryMeHTalluu CBOEH MO3ULIMHU, YMEHHUE MPEJCTABIATh KOHKPETHOE COIEPKAHNUE C COOOIIEHUEM
€ro B MUCEMEHHOW U YCTHOU (popme, ompesiesieHue Crioco00B B3aMMOICHCTBUS, COTPYAHUYECTBO
B TIOMCKE U cOope nH(pOopMaInu;

. OTIpE/IeIeHNE CIIOCOOO0B B3aWMOJCHCTBHUS, COTPYJHHUYECTBO B TIOMCKE M cOope
nHpOpMAIMY, YYacTHE B JUAJIOTE, IUIAHHMPOBAHWE OOIIMX CIIOCOOOB pPabOTHI, MPOSBICHUE
YBaXUTEIHLHOTO OTHOIIEHUS K IPYTUM y4alTuMCS,

. OTMCAHUE COJEPAHUS BBINOJHAEMBIX NEHCTBUII C LIEIbI0 OPUEHTHUPOBKU B
MIPEIMETHOPAKTUYECKOM 1€ TEIbHOCTH;

. YMEHUSI YUUTHIBATh PA3HbIE MHEHUS U CTPEMHUTHCS K KOOPAMHAIUU PA3THUUIHBIX
MO3ULUI B COTPYAHUYECTBE;

. dbopmynupoBaTh COOCTBEHHO€ MHEHHE W TMO3MIMIO, apryMEHTHPOBaTh |
KOOPJIMHUPOBATh €€ ¢ TMO3MLIMSIMH MapTHEPOB B COTPYIHUYECTBE MpPH BbIpaOOTKE OOIIEro
pEelIeHNs B COBMECTHOM JEATEIbHOCTH;

. OCYILIECTBIISITh  B3aUMHBIA ~ KOHTPOJb M  OKa3blBaTh B  COTPYJHUYECTBE
HEOOXOMMYIO B3aUMOTIOMOIITh;

. MJIAHUPOBATh OOIME CIOCOOBI PabOTHI; OCYIIECTBISATH KOHTPOJIb, KOPPEKITHUIO,
OIICHKY JIEHCTBUM NMapTHEPA, YMETh yOeK1aTh;

. HCII0JIb30BATh a/IEKBATHBIE SI3BIKOBBIE CPEACTBA AJIi OTOOpaKEHUsI CBOMX UYBCTB,
MBICJICH, MOTUBOB M TIOTPEOHOCTEH; 0TOOpaXkaTh B peyH (onucaHue, 0ObSICHEHUE) COJIEPIKaHNE
COBEpIIIAEMBbIX JEHCTBUM, Kak B (popMe IpOMKOW CONMAIM3UPOBAHHOW pedH, Tak W B Qopme
BHYTPEHHEH peun;

. pa3BUBaTh KOMMYHUKATHBHYIO KOMIIETEHIIMIO, HCIIOJNb3YysS CpEACTBA YCTHON u
MMCbMEHHOM KOMMYHHMKAIMMd TMpH padoTe ¢ TeKcTaMHU YdeOHMKAa U JTOTIOJHUTEIbHOM
JUTEPaTypoil, CIpaBOUYHBIMHU TaOJIUIIAMH, MPOSIBIATH TOTOBHOCTh K YB@KEHHUIO MHOW TOYKH
3peHus Ipu 00CYKICHUH Pe3yJIbTaTOB BHIMIOJIHEHHOMN pabOTHI.

Ilpeomemmnvimu pesynomamamu uzydyeHus npeomema «Xumusn» 6 8 Knacce A61AI0MCA
cieoyroujue ymenus:

1. B nosunasamenvuotui cghepe:

AaBaTb OIPCACICHUA HU3YUCHHBIX MOHSTHM: BCIICCTBO (XI/IMI/I‘leCKI/Iﬁ 9JICMCHT, aTOM, HOH,
MOJICKYJIa, KPUCTAJUIMYCCKAA peII€TKa, BEICCTBO, MPOCTBIC U CIIOXKHBIC BCIICCTBA, XUMUYCCKAs
(1)opMyJ1a, OTHOCHUTCJIbHAsA aTOMHAd MAaCCa, OTHOCHUTCIIbHAA MOJICKYJISIpHAA MacCa, BAJICHTHOCTD,
OKCHuJbl, KHCJIOTBI, OCHOBAaHHUi, COJIH, aMQ)OTepHOCTL, HHAWUKaATOop, HepI/IO,I[I/I‘{eCKI/Iﬁ 3aKOH,
ICPUOUYICCKas CHUCTCMA, MepuoaANICCKad Ta6J'II/II_Ia, HU30TOIIbI, XHUMHNYCCKasA CBA3b,
QJICKTPOOTPUIATCIBHOCTD, CTCIICHb OKHCJICHUA, BHCKTpOHI/IT); XUMHNYCCKas peaKknuusd

(xumuueckoe yYpaBHEHHUE, TEHETHYECKAs CBSI3b, OKHUCJICHHUE, BOCCTAHOBJICHHE,
IEKTPOJINTUYECKAS JccoLAaIus, CKOPOCTh XUMHUYECKON peaxkuun);
* ONACBHIBATh IEMOHCTPALMOHHBIE U CAMOCTOSITEIBHO IPOBEACHHBIE KCIIEPUMEHTBI, UCIIOJIb3YS
I 3TOTO €CTECTBEHHBI  (pycckuil, pOAHON)  s3BIK W SA3BIK  XHUMHUWU;
ONMCHIBATh W pPa3INyaTh W3YYEHHBIE KJIACChl HEOPraHMYECKUX COEIUHEHMM, MpOCThIE U
CIIOXKHBIE BELIECTBA, XMUMHYECKHE peaKiuu;
KJ1accu(uIpoBaTh W3yYEHHBIE 00BEKTHI " SIBIICHUS;
HaOII0/1aTh IEMOHCTPUpPYEMBIE M CAMOCTOSITEIbHO MPOBOJMMBIE OIBITHI, XUMHUYECKHE
peakuuu, MIPOTEKAIOINE B IIpUpoIe " B OBITY;

ACJIaTb BBIBOABI W  YMO3AKIIIOYCHUA U3 Ha6ﬂwHCHHﬁ, HN3YYCHHBIX XMMHYCCKHUX
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3aKOHOMEPHOCTEW, MPOrHO3UPOBATh CBOMCTBA HEM3YUCHHBIX BEIIECTB [0 AaHAJIOTHUU CO

CBOMCTBAMHU U3Y4YCHHBIX;
CTPYKTYpUPOBATh U3yYCHHBI MaTepuant U XUMUYECKYI0 HH()OPMALUIO, TTOITYUYCHHYIO U3
IPYrUx HUCTOYHHKOB;

MO/ICTUPOBATH CTPOCHHE aTOMOB 3JIEMEHTOB MEPBOI0 — TPETHETO MEPUOJIOB (B paMKax
M3YyUYEHHBIX MOJIOKEHHH Teopun J. Pesepdopaa), crpoeHne mpoCcTenmx MOJICKYJI.

2. B yennocmmuo-opuenmayuonnoii cgpepe:
aHAJIM3UPOBAaTh M OLIEHUBATh MOCIEACTBMS sl OKpYyXKarouleil cpeabl ObBITOBOM U
IIPOM3BOJICTBEHHON JIESITEIbHOCTH YEJIOBEKA, CBA3AHHOM C epepabOTKON BEIIECTB.

3. B mpyodosoti cghepe:
- MPOBOIUTH XUMHUYCCKHH SKCIICPUMEHT.

4. B cghepe b6ezonacnocmu sHcusHedesmenbHOCmu.

- OKa3bIBaTh MEPBYIO MTOMOIIb TPH OTPABIICHHSIX, 0KOTaX U IPYTUX TpaBMaX, CBA3aHHBIX
BEIIECTBAMU U JJAOOPaTOPHBIM 000PYIOBAaHUEM.

OIMCBIBATH CBOWCTBA TBEPHBIX, KHUAKHUX, Ta3000pa3HBIX BEIIECTB, BBIACTAS WX
CYIIECTBEHHBIE PU3HAKHY;

* XapaKTepU30BaTh BEIIECTBA TI0 COCTaBYy, CTPOCHUIO M CBOMCTBAaM, YCTaHaBIMBATh
MIPUYMHHO-CIIEICTBEHHBIE CBS3H MEXy TaHHBIMHU XapaKTEPUCTHKAMH BEIIECTBA;

* PaCKpBIBaTh CMBIC OCHOBHBIX XHMHYECKHX TIOHSATHHA «aTOM», «MOJIEKYlay,
«XAMHYECKHHA DIIEMEHT», «IIPOCTOE BEIIECTBO», «CIOXKHOE BEIIECTBO», «BAaJCHTHOCTHY,
UCTIOJIb3Ys 3HAKOBYIO CHCTEMY XHMHU;

* U300pakaTh COCTaB MPOCTEUIIMX BEHIECTB C IOMOMIIbI0 XHUMHYECKHX (GOopMyIT u
CYIIHOCTh XMMHUYECKHX PEAKIUil C TOMOIIBI0 XUMUYECKUX YPaBHEHHUIA,

* BEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl BEHIECTB, a TaKKe
MacCOBYIO JIOJIFO XHMMHYECKOTO 3JIEMEHTAa B COCIUHEHHSAX IS OLCHKA WX TPAKTHYECKOM
3HaYNMOCTH;

* CPaBHMBATH 110 COCTABY OKCHUJIbI, OCHOBAHHMSI, KUCIIOTHI, COJIH;

* KJ1acCU(UIIUPOBATH OKCUJIBI U OCHOBAHUS 110 CBOCTBaM, KHCIIOTHI U COJIU TI0 COCTAaBY;

* [10JIb30BATHCS JTAOOPATOPHBIM 000PYIOBAaHHUEM U XUMHUECKOM TIOCYI0M;

* IPOBOJINTh HECJIOKHBIC XMMHUYECCKHE OTIBITH M HAOIIOICHUS 32 M3MCHCHUSIMU CBOMCTB
BEIIECTB B TPOIECCe WX MPEBPAIICHUN; COOIOAATh TMpaBWIa TEXHUKH OE30MAaCHOCTH IPH
MPOBEICHUY HAOIIIOJICHUN U OTIBITOB;

* pa3iMyaTh SKCICPUMEHTAIBLHO KHUCIOTHI W MIEIOYH, TOJb3YsACh WHIAMKATOPAMU;
0CO3HABaTh HEOOXOIMMOCTh COOJIIOJICHUS Mep OE30MacHOCTH HpU OOpalCHHH C KUCIOTaMU U
HIEJIOYAMH.

* pacKphIBaTh CMBICI Niepuomuaeckoro 3akoHa /[. . Menpeneesa;

* ONIMCHIBATh W XapaKTEpU30BaTh TaOMUYHYHO (OpPMY TIEPUOJUYECKON CHUCTEMBI
XUMUYECKUX JICMEHTOB;

* XapaKTepu30BaTh COCTaB AaTOMHBIX SJIEp M paclpelesieHHe 4Yucia 3JIEKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM aTOMOB XMMMYECKHMX HJIEMEHTOB MalblX IEpPHOJIOB IEPUOANYECKOM
CUCTEMBI, a TAK)Ke KaJus U KaJIbIINS;

* pa3nu4aTh BUJbl XMMUYECKON CBS3M: HOHHYIO, KOBAJICHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO
HETOJISIPHYIO U METAJUNINYECKYIO;

* 1300pakaTh SJIEKTPOHHO-MOHHBIE (POPMYJBI BEIIECTB, 0Opa30BaHHBIX XUMHUYECKUMHU
CBSI3IMHU Pa3HOTO BUJIA;

* BBISBJIATH 3aBUCUMOCTb CBOMCTB BEILECTB OT CTPOEHUS UX KPUCTAITMUECKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX, METAITNUECKUX;

* XapaKTepu30BaTh XMMHMUYECKHE 3JIEMEHTHl M WX COCIMHEHHMS Ha OCHOBE MOJIOKEHHUS
3JIEMEHTOB B MEPHOIMUYECKON CHCTEME U 0COOEHHOCTEH CTPOCHHUS UX aTOMOB;

12



* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUEHHE NEPUOAUUECKOIO 3aKOHA U
MEePUOANYECKON cHCTeMbl XuMuueckux anemeHToB [[. M. MenpeneeBa; * OOBSACHATH CYTh
XMMUYECKUX MPOLIECCOB U MX MPUHIUIUAIBHOE OTIMYUE OT (PU3HUECKUX;

* Ha3bIBATh IPU3HAKYU U YCIOBUS IPOTEKAHUS XUMUUECKUX PEAKIIMIA;

* YCTaHABJIMBATh IPUHAIICKHOCTh XUMUYECKOW PEAKLMM K OINpEneNEHHOMY THUIY IO
OJIHOMY W3 KJIACCU(PUKAIMOHHBIX MPU3HAKOB: 1) MO YMCIY U COCTAaBY MCXOJHBIX BEIIECTB U
IIPOJYKTOB pPEAKIUM (pEeaKlUu COEIMHEHUs, Ppa3JIoKEHUs, 3aMelleHuss U oOMeHa); 2) 1o
BBIJICJICHUIO WX MOTJIOIIEHUIO TEIIOTHI (PEAKIMHU SK30TEPMUUECKUE U IHI0TEPMUYECKUE);

3) 0 M3MCHCHUIO CTENCHEW OKUCIICHHS XUMHYECKHX JIIEMEHTOB (pEaKkiMU OKHUCIUTEIbHO-
BOCCTaHOBHTEJbHBIC); 4) 110 00paTUMOCTH Tpoliecca (peakiuyu oOpaTuMbie U HEOOpaTHMBIC),

* COCTaBJIATh YPABHEHUS AJICKTPOJIUTUUYECKOW IUCCOLUMALMU KHUCIIOT, LIEJIIOYEH, COJICH;
MOJIHbIE U COKpAILEHHbIE HMOHHBbIE YPAaBHEHHUs peakuuil oOMeHa; ypaBHEHHS OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKIU;

* IPOTHO3UPOBATH MPOIYKTHl XUMUUYECKUX peaKuil mo GpopmyriaM/Ha3BaHUSM UCXOTHBIX
BEIIECTB; ONPEAEIATh UCXOIHbIE BELIECTBA 110 (OopMysIaM/Ha3BaHUSIM MPOIYKTOB PEAKINH;

* COCTaBJISITh YPAaBHEHHUS PEaKUii, COOTBETCTBYIOIINX MOCIIEI0BATENBHOCTHU («ILIEMOYKEN)
MpEeBPALEHUI HEOPraHNYECKHUX BEIIECTB Pa3IMYHbIX KJIAcCOB;

* BBIABJIATH B IPOILIECCE DKCIIEPUMEHTA NMPU3HAKH, CBUJIETENIbCTBYIOIINE O MPOTEKAaHUU
XUMUYECKON PEaKlny;

* IPAUTOTOBJIATH PACTBOPBI C ONPEACIEHHON MacCCOBOM J0JI€N paCTBOPEHHOTO BELIECTBA;

* OIIpENIeNATh XapaKTep Cpeibl BOAHBIX PACTBOPOB KHUCIOT M ILIEI0YEH MO0 HU3MEHEHHIO
OKpPAacKH UHIUKATOPOB;

* IPOBOJIUTH KaYECTBEHHbIE PEaKIIUU, MOATBEP)KIAIONINE HATMYME B BOJHBIX PacTBOPAX
BEIIECTB OTACIBbHBIX HOHOB

* OIIPENENATh NPUHAUIEKHOCTh HEOPraHMYECKHUX BEIIECTB K OJHOMY M3 HM3yYEHHBIX
KJIaCCOB/TPYIII: METAJUIbl U HEMETAIIJIbl, OKCUbI, OCHOBAHMSI, KUCIIOTBI, COJIH;

* COCTaBIIATH (POPMYIIBI BEIECTB 110 UX HA3BaHUSM;

* OIIPENENATh BAJICHTHOCTD M CTENIEHb OKHMCIICHHS 2JIEMEHTOB B BEILIECTBAX;

* COCTaBIATh (DPOPMyJIBI HEOPraHWYECKUX COEIAMHEHHUH IO BaJEHTHOCTSAM M CTENEHAM
OKHCJICHUSI 2JIEMEHTOB, a TAK)KEe 3apsilaM MOHOB, YKa3aHHBIM B TAaOJIHIIE paCTBOPUMOCTHU KUCIIOT,
OCHOBAHHI M COJICH;

* O0OBSACHATH 3aKOHOMEPHOCTH W3MEHEHMsI PU3UUYECKUX U XUMUUECKUX CBOMCTB MPOCTHIX
BELIECTB (META/ZIOB M HEMETAJUIOB) M HX BBICHIMX OKCHJOB, OOpa30BaHHBIX 3JIEMEHTaMU
BTOPOT'O U TPETHETO IIEPUOJIOB;

* Ha3pIBaTh OOILIME XUMHMYECKHE CBOWCTBA, XapakTEpHble [UId TPYII  OKCUAOB:
KHCIIOTHBIX, OCHOBHBIX;

* Ha3pIBaTh OOIIME XMUMHMYECKHE CBOMCTBA, XapaKTepHbIE Ul KaXJ0T0 U3 KIAaccoB
HEOPraHUYECKUX BEIIECTB: KUCIOT, OCHOBAHUH, COJIEH;

* IPUBOJUTH  IPUMEPBl  pEakuui, MOATBEPXKIAIOUIMX  XMMHYECKHE  CBOMCTBa
HEOPraHMYECKUX BEIECTB: OKCUJOB, KMCIOT, OCHOBAHUH U COJIEH;

* OIIPENENATh BELIECTBO-OKUCIUTENb M BELIECTBO-BOCCTAHOBUTENIDL B OKHCIINTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUAX;

* COCTaBJIATh OKUCIUTEIbHO-BOCCTAHOBUTENBHBINA OanaHc (7151 U3y4EHHBIX peakiuil) 1o
IIPEIOKEHHBIM CXEMaM peaKLnii;

* IPOBOJIUTh  JIAOOPAaTOpPHBIE ONBITHI, TMOATBEPXKIAIONIME XUMHUYECKHE  CBOMCTBa
OCHOBHBIX KJIaCCOB HEOPraHUYECKUX BEILIECTB;

Ilpeomemmnvimu pezynomamamu usyuenua npeomema «Xumun» 6 9 Knacce aA61a10mcs
cnedyrujue ymeHuA:

1. B noznasamenvHoti cghepe:
JaBaTh OMPEACTCHUS WU3YUYEHHBIX MOHITHI: BEIIECTBO (XMUMUYECKUU DIIEMEHT, aTOM,
WOH, MOJIEKyJa, KPUCTAJUIMUECKasi pelleTKa, BEIIECTBO, MPOCThIE M CIIOKHBIE BEIIECTBA,
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XUMHWYCCKasa q)OpMyJIa, OTHOCHUTCJIbHAd aTOMHad MacCa, OTHOCUTCIIbHAA MOJICKYJISIpHAad Macca,
BaJICHTHOCTD, OKCHBI, KHCJIOTHI, OCHOBAaHUA, COJIH, aM(i)OTepHOCTB, HHIUKATOp,
Hepnonnqecxnﬁ 3dKOH, IEpruoarnvCeCKad CHCTCMA, MCPUOANYCCKAA Ta6JII/ILIa, HN30TOIIbI,
XUMHYCCKas CBA3b, SJICKTPOOTPHUUATCIBHOCTL, CTCIICHL OKHCJICHUA, BHGKTpOJII/IT); XUMHNYCCKasa
peaKkuusd (XI/IMI/I‘-ICCKOC YpaBHCHUC, TCHCTHYCCKAad CBA3b, OKHCJICHHUC, BOCCTAHOBJICHHUC,

JIIEKTPOJINTUYECKAS JUCCOLMALINS, CKOpOCTh XUMHUYECKOU peaxkiun);
* ONMCBIBATh JEMOHCTPALMOHHBIE U CAMOCTOSTEILHO MPOBEACHHBIE YKCIIEPUMEHTBI, HCIIOJIb3Ys
JU1sL 3TOTO €CTECTBEHHBIN (pycckuid, POJIHOI) SA3BIK u SA3BIK XUMHUY;
ONMCBHIBATh U pa3JIM4aTh M3YyYEHHBIE KJIACCHI HEOPraHMYECKUX COCIUHEHUH, MPOCThIE M
CIIOXKHBIE BEILIECTBA, XUMUYECKUE peakuuy;
KJIaccu(puIpoBaTh U3Y4YCHHBIE 00BEKThI u SBJICHUS;
HaOMoIaTh JAEMOHCTPUPYEMbIE M CaMOCTOSITEILHO TIPOBOJUMBIE OIBITHI, XUMHUYECKHE
peaxkuuu, MIPOTEKAOIIHE B IIpUpPOJE 51 B OBITY;

JeNaTh BBIBOJABI M YMO3aKIIOUEHHUs] U3 HAOMIOJACHUHN, W3YYCHHBIX XUMHUYECKHUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBOMCTBA HEU3YYEHHBIX BEIIECTB M0 AaHAJIOTHH CO

CBOMCTBAMH U3yYEHHBIX;
CTPYKTYpUpPOBAaTh M3Y4YEHHBI MaTepuadl M XHMHUYECKYI0 HH(POpPMAIUIO, MOJYyYEHHYIO W3
OPYIUX HMCTOYHHKOB;
MOJIETUPOBATh CTPOCHHE aTOMOB JJIEMEHTOB IEPBOTO — TPETHEro IMEpPHOJOB (B pamMKax

M3Y4YEHHBIX MOJIOXKeHu Teopun J. Pezepdopnaa), ctpoeHne mpoCcTeUINX MOJIEKYIT.

2. B yennocmuo-opuenmayuouHou cgepe:
aHAJIM3UPOBATh U OLIEHUBATH MOCIEACTBUS JJISl OKpY)Kaollel cpeibl OBITOBOU U
MIPOM3BOJICTBEHHOH JCSITEIBHOCTH Y€JI0BEKA, CBI3aHHOM C MmepepabOoTKON BEIIECTB.

3. B mpyoosoti chepe:
- IPOBOJIUTH XUMHUYECKHH IKCTICPUMEHT.

4. B cghepe bezonacnocmu HcusHedessmeibHOCIu.

* OKa3bIBaTh MEPBYIO OMOIIb IIPU OTPABICHUSAX, 0KOTaX U JAPYrHX TpaBMax, CBSI3aHHBIX
C BEIIECTBAMHU U JIA00OpaTOPHBIM 000PYIOBAHUEM.

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC (70 YACOB)

Ha3Banue Tema ypoka OcHOBHBIE BU/bI J1€SITEIbHOCTH Hcnoan3oBan
pazaena odyuyaromuxcst ue
000py10BaHH
sl HeHTpa
«Touka
Pocray

Beeoenue (5u) | 1.Ilpeomem xumuu. | Caynianue oObsSCHEHUH yaUTeNs.
Bewecmaa. CamocrosTenbHas paboTa ¢ y4eOHHKOM.
OO0bsicHeHHEe Ha0JII0JaeMbIX SIBJICHUI.

2.1Ipespawenus
pespaly Pabota ¢ pa3naTouHbIM MaTEpUATIOM.
geujecms. Ponv N
Crnymmanue oObSICHEHUN yIUTEIsl.
XUMUU 8  JICUSHU
CaMocTosTenbHas paboTa ¢ yueOHUKOM.
uenoeexda.

3.Kpamkuii  ouepx | Cnymanue 0ObsSCHEHUN YUUTEIS.
ucmopuu pazeumus | CamocTosATeNnbHas paboTa ¢ y4eOHUKOM.
XUMUU. OT10op ™ cpaBHEHHE MarTepuaiga IO
HECKOJIbKUM HCTOYHHUKAM.

14




4.11CX3 .. | Cnymanue 0ObsSCHeHUN YIUTEIS. JaTtuuk
Menoeneesa. 3naxu | CamocrositesbHasi paboTa ¢ y4eOHUKOM. | BBICOKOI
XUMUYECKUX Pabora ¢ Tabnueit Menaeneena. TeMueparyp
9/1eMeHMO8. Pabora ¢ kaproukamu. bl, JlaTumk
TEeMIIepaTyp
BI
TJIATUHOBBIN
o. Xumuueckue AHaiu3 GopMyIL.
Gopmynbi.
Omnocumenvhas Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX H
AMOMHAA 4 | Ka4eCTBEHHBIX 3a/1ad.
MONEKYIAPHAs Crnymianve oObsICHEHUH yIUTEsI.
MACCHL. PaboTa B mapax.
Pabota B rpynmnax.
Amomer 1. Ocnosnvie PaboTa ¢ pa3naroyHbiM MaTepuaIoM. I[aTthu
XUMUYECKUX | CB8e0eHUs. O | Crymanue 0GbsICHEHHH YIUTEIS. BBICOKOU
INEMEHM 08 Cmpoenul amoMOS. | CaniocrosenbHas paboTa ¢ yueGrmkom. | TeMIEPATYP
(8u) Hzomonei. b, JlaTuuk
TEeMITEpPaTyp
BI
TJTATUHOBBIHN
2. Cmpoenue | Cnymianue 0ObsICHEHUN yIUTEIS.
91eKMPOHHbBIX CamocrosTenbHas padoTa ¢ y4eOHHKOM.
obonouex amomos. | Pabora ¢ Tabiuieii Menneneesa.
HWzmenenue uyucna | Pabora c KapTOUKaMH.
9/1eKMPOHO8 Ha | Pabota B mapax.
BOYV. PaGoTa B rpymmax.

3. Hounas cesso.

Crnymanne o0bsICHEHUH yIUTEISI.
Penrenue nmocraBiaeHHbIX 3a/1a4.
Pa6oTa ¢ yueOHUKOM.

Pa6oTa B mapax.

PaboTa B rpynmnax.

4. Crnymanue oObsICHEHUH YUUTEIIS.
Bzaumooeticmeue Pabora ¢ Tabnuueir MeHneneesa.
amomos Pemenue 3amay.

271eMeHmM o8- Pabora B mapax.

HeMemaiios PaGora y nocku.

Medncdy coboll.

5. Kosanenmnas

XUMUYECKAA C643b.

Paborta ¢ pa3naTo4HbIM MaTepUaIOM.
Caymanue oObICHEHUH yIUTes.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.

6. Memannuueckas
XUMUYECKAs C8A3b.

Paborta ¢ pa3aToYHbIM MaTepHAIOM.
Caymanue oObICHEHUH yIUTes.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.

7. Obobwenue u
cucmemamu3ayusl
SHAHUU .

Pabora B mapax.

Pabora B rpynmnax.

Pemenue 3amau.

[IpoBepka noaydyeHHbIX 3HAHUU.
[ToaroToBKa K KOHTPOJIHHOU padoTe.

8. Konmponvhas

Pemenue 3a1anmii KOHTPOJIBLHON pabOTHI.
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paboma Ne 1.

Ilpocmote 1. THpocmete | pygorg ¢ pa3gaTouYHBIM MATEPHAIIOM. I[aTqHKV
eewecmea (7 | sewecmesa ~ | Crymanue oGbscHenyi yunTens. BBICOKOI
4 Memannol U1 CamocrositenpHas pabota ¢ yaeOHnKoM. | Lo HEPATYP
HeMemaibi. AHAIN3 OLIHGOK. pl, Jlaruuk
Ananus 5 AHanu3 KOHTPOJIBHOM pabOTHI. TeMIICpaTyp
KOHMpOABHOU Pabota nag ommbKamu. bl .
pabombi. Perwere 3aa. TUTATHHOBBIH
— W3MepeHne
TeMIepaTyp
BI TIEPEX0/I0B
AJTOTPOTIHBI
X
Mo U UKaIN
51 CepBl;
M3MepeHne
TeMIepaTyp
bl TUTABJICHUS
BEIIIECTB.
2. Konuuecmeo Anamus hopMyiL.
sewecmaa.
Pemenne TEKCTOBBIX KOJMYECTBEHHBIX H
Ka4eCTBCHHBIX 3a/1a4.
Crnymanue oObsICHEHUH yIUTEISI.
3. Pewenue 3a0au . Ananus hopmys.
Pemienrie TEKCTOBBIX KOJIMYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4.
Crnymanne oObsICHEHUH yIUTEIS.
4, Mounspuouii AHaIu3 GOpMyIL.
00vem 2az308.
Pemiennie TEKCTOBBIX KOJIMYECTBEHHBIX U
KayeCTBEHHbIX 3a/1a4.
Crnymranue oObsICHEHUH yIUTEISI.
5. Pewenue 3aoau. A
Hau3 Gopmyi.
Pemienne TEKCTOBBIX KOJIWYECTBEHHBIX H
KayeCTBEHHBIX 3a/1a4.
Caymanue oObsICHEHUH yUUTeIs.
6. Ob6o6wenue u | Pabota B mapax.
cucmemamuzayus | Pabota B rpymnmnax.
3nanull no 2nase | Pellenue 3ajmad.
«IIpocmoie IIpoBepka oay4eHHBIX 3HAHU.
sewecmaay. [ToaroToBKa K KOHTPOJILHOU paboTe.
7. Koumponvnas | Pemienue 3aJaHuii KOHTPOJIbHOM pabOTHI.
paboma Ne 2.
Coeounenusn | 1. Cmenens | Caymanue 0ObsICHEHUH yaUTeNs.
xumuueckux | oxucienus. Awnanusz | CamoctosiTenbHas paboTa ¢ y4eOHUKOM.
2/1eMeHmoe KOHMPOIbHOU Pabora ¢ Tabnueir MeHaeneena.
(15 u). pabombi. Pabora ¢ kapToukamu.
2. Baoicnetuiue | pagor, ¢ pa3aTOYHBIM MaTEPUATIOM.
KAaccbl  OUHAPHBIX

Caymanue oObICHEHUI yIUTEIs.
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COCOUHEHUTL .

CamocTosTenbHas padoTa ¢ yueOHUKOM.

3. Ocrosanus. Paborta ¢ pa3naTo4HbIM MaTepHAIIOM. Haraux pH
Cnymanue 0ObSICHEHUN yUUTEs.
CamocTosTenbHas padoTa ¢ yueOHUKOM.
4. Obodbwenue u | Pabota ¢ pa3maTOYHBIM MaTEPHATIOM.
cucmemamuszayusi | Permenue 3anad.
SHAHUUL. 3aKperuieHre 3HaHUu| 10 TEME.
5. Kucnomul. Cnymanue 0ObsICHEHUI yUUTEs. Hatuuk pH
CamocrosiTenpHas paboTa ¢ yaeOHUKOM.
Or6op W cpaBHEHHME Marepuaiga 0
HECKOJIbKUM HCTOYHHKAM.
6. O6o6wenue u | PaboTa c pa3gaTodYHBIM MaTEPHAIIOM.
cucmemamu3zayusi | Pemenue 3amad.
SHAHUL. 3akpernuieHre 3HaHUH 1Mo TeMe.
7. Conu. Crnymanue 0ObsICHEHUI yUUTEs. Hatuuk pH

CamocTrosiTenpHas padoTa ¢ yaeOHUKOM.
Otbop ¥ cCpaBHEHHE MarTepuasa o
HECKOJBKUM UCTOYHUKAM.

8. Obobwenue u

Pabora ¢ pa3naTouHbIM MaTEpUATIOM.

cucmemamu3zayus | Pemienue 3agau.
SHAHU. 3akpervieHUe 3HaHUM 110 TEME.
9. O6obwenue wu | Pabora c pa3naTOYHBIM MAaTEPHATIOM.
cucmemamu3zayus | Pemienue 3agau.
3HAHUU 00 | 3akperieHue 3HaHHH 10 TEME.
OCHOBHBIX KIACCAX
Heop2aHuyecKux
gewecms.
10.

Pabota ¢ pazgaTouyHbIM MaTEpUAIOM.
Kpucmannuuecxkue N

Crnymanue 0ObSICHEHUN yUUTEIIs.
peutemxu.

CamocTtosTenbHas paboTa ¢ yueOHHUKOM.
12. Yucmuie | Cnymanue 0ObSICHCHUN YIUTEIIA.

eewecmea u cmecu.

CamocTrosTenpHas paboTa ¢ yaeOHUKOM.
OTbéop u cpaBHeHHME MaTepuaga [0
HECKOJIbKUM HCTOYHUKAM.

13. Maccosas u

Ananuz Gopmy.
00veMHas oonu
KOMNOHECHINO8 Pemienne TEKCTOBBIX KOJIWYECTBEHHBIX H
CMecl. KayeCTBEHHBIX 3a/1a4.

Caymanue oObsACHEHUN YUUTEIs.
14, Pacuemwi

> | Ananu3 dpopmyi.

CBA3aHHbIe c

NnoHsAmMuUEM «O00JIAN.

Pemenne TEKCTOBBIX KOJINYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4.
Caymanue oObsICHEHUN YUUTEs.

15.  Koumponvuas | Pemenue 3ajaHuii KOHTPOJIbHOM pabOTBHI.
paboma Ne 3.
Hsmenenus, | 1. Pusueckue | pagora ¢ pa3/1aTOYHBIM MaTEPUATIOM.
RPOUCXO00AWU | AGTICHUA 6 XUMUU. O Ly e ——"
¢ ¢ |Ananus . CamocrosTenbHas paboTa ¢ y4eOHUKOM.
eeugecmeamu | KOHMPObHOLU
(12 u). pabomai.
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2. Xumuueckue
peaxyuu.

Craymanue 0ObSICHEHUH yIUTEIS.
CamocrosiTenbHas paboTa ¢ yueOHUKOM.
Otbop W cpaBHeHHE MarepHaita IO
HECKOJBbKHUM UCTOYHUKaM.

3. Xumuueckue
VPABHEHUS.

Cnymanue 0ObsICHEHUN yUUTEs.
CamocrosiTenpHast padoTa ¢ yaeOHUKOM.
Or6op W cpaBHEHHME Marepuaiga 0
HECKOJBbKHUM UCTOYHUKAM.

4. P
acdemol N0 | Apamms hopmyi.
XUMUYECKUM
ypasHeHusM. Pemnienne TEKCTOBBIX KOJMYECTBEHHBIX W
Ka4eCTBEHHBIX 33/1a4.
Crnymanue oObsCHEHUN yUuTess.
. P
5 acuemel 10 | Ayanus hopmyi.
XUMUYECKUM
ypasHeHusM. Pemnrenne TEKCTOBBIX KOJMYECTBEHHBIX W
Ka4eCTBEHHBIX 33/1ad.
Crnymanue oObSCHEHUN yUuTessl.
. Peax
6 CARYUL | PaGoTa ¢ pa3HaTOUHBIM MATEPHATIOM.
PAZNOACCHUA. Cnymanue oObSICHEHUN yUUTEIs.
CamocTtosTenbHas paboTa ¢ yueOHHUKOM.
£ 5 Pearyuu | pagora ¢ pa3IaTOYHBIM MaTEPUATIOM.
COCOUREHUA. Crnymanue 0ObsICHEHUH YIUTeTIsI.
CamocrosTenbHas padoTa ¢ y4eOHUKOM.
8. Peaxyuu | Cnymanue 0ObSICHCHUN YIUTEIIA.
3amMeujeHusl. CamocrosTenbHas padoTa ¢ y4eOHUKOM.
OTbéop u cpaBHeHHME MaTepuaga [0
HECKOJIbKUM HCTOYHUKAM.
9. Peaxyuu | Cnymanue 0ObSICHCHUN YIUTEIIA.
ooMmena. CamocrosTenbHas padoTa ¢ y4eOHUKOM.
OTbéop u cpaBHeHHME MaTepuaga [0
HECKOJIbKUM HCTOYHUKAM.
10. Tunwi
Pabota ¢ pazgaTouyHbIM MaTEpUAIOM.
XUMUYECKUX .
g Crnymanue oObSICHEHUN yIUTEIIsl.
peaxyuii Ha
. CaMocTosTenbHas paboTa ¢ yueOHHUKOM.
npumepe  Cc80UCM8
8000l.
11. Ob6obwenue | Pabora B mapax.
3HaHuti no meme | PaboTa B rpymnmax.
«H3menenus, Pemenue 3amau.
npoucxoosawue ¢ | [IpoBepka nosy4yeHHbIX 3HAHU.
8eUecmeamuy. [ToaroToBka K KOHTPOJIBHOH paboTe.
12.  Koumponvnas | Pemenue 3aanuii KOHTPOJIbHOU PabOTHI.
paboma Ne 4.
Hpocmeiimue | 1. 6 Hpaxm ”qe?\;a]ﬂ HabGmionenne  3a  jeMOHCTpauusiMu
o
onepauyuu ¢ %a oma oL\ Guurens.
eemecmeajmf 6p uenol OObscHeHUE HAOIIOMAEMBbIX SIBJICHHH.
(xumuneckuii | obpauenus € | ITocTaHOBKA OMBITOB ISl AEMOHCTPAILIAH
npakmukym) | 1ab0pamopHbim Kacey
(5u). 0bopyoosanuem.
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BoinosHeHue npakTuyeckoi paboThl.

2. Hpaxmuueckas HabGmronenne  3a  jeMOHCTpanysiMu Haruuk
paboma  No2 — TeMIepaTyp
Habnio af”“e _ 2% | O6wscHeHNe HAGTIOTAEMBIX SIBICHHIA. bl .
copAel CEEUOU. [ToCTAHOBKA OMBITOB JUIS AeMOHCTpary | AT HHOBbIH
KJ1accy.
BoinosnHenue npakruyeckoil paboThl.
3. [llpaxmuueckas HaGmronenne  3a  AeMOHCTpanusiMu I[aTqHKv
paboma  Ne3 — BBICOKOM
Ananus  nouser  u O0bscHeHNEe HAOIIOTAEMBIX SIBJICHUI. TEeMIICpatyp
6000 [TocTaHOBKA ONBITOB JUIS JEMOHCTparuu | > Aarauk
KITacey. TeMIepaTyp
Boinonnenue npaktuyeckoil paboThl. bl .
TUTATUHOBBIH
—M3MepeHne
TeMIepaTyp
BI B
nporecce
00y4eHUS
nprueMam
BBITIAPUBAHU
s BOIBI W3
00pa31oB
MOYBBI.
Hatuuk pH —
pH -
U3MepeHue
BOJIOPOJTHOTO
rokasareJs
BBITSDKKU
pacTBopa
MIOYBbI
4. Ipaxmuueckas Habnmionenue  3a  jeMOHCTpanusiMu I[aTqHKv
paboma  Ned yauTeNs. BBICOKOI1
Tipusnaxu OObscHeHnne HAOMIOJAeMbIX SBJICHUU. TeMIICpaTyp
HuMuteckux I[TocTaHOBKA OIBITOB JUIS AEMOHCTpAaluy | o0 Harumk
peaxkyuil. KTacey. TeMIIeparyp
BrinonHnenue npakTuyeckoit paboThl. bl .
TJTATUHOBBIH,
Jatuuk pH —
MPU3HAKU
peakuuii 1o
M3MEHEHHIO
cpelbl
(peakuus
HEUTpaIn3ar
1)
5. Ilpakmuueckas Habmozienme 33 EMOHCTPAIMSMHE DNEKTPOHHBI
paboma Nos. — e BECHI,
lipuzomoenenue OO0mbsicHeHre HAOMI0IaeMbIX SIBJICHUH. Habop
pacmeopa caxapa u nabopaTopuu

IlocTtaHOBKa ONIBITOB IS ACMOHCTpalnuun
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pacuem e2o | Kiaccy. I'MA
maccosoll donu ¢ | BpIOIHEHMHE TPaKTUUYECKON pabOoTBHI.
pacmeope.
Pacmeopenue. |1.  Pacmeopenue. PaBoTa ¢ pa3/IATOUHBIM MATEPHATOM. I[aTlH/IKV
Pacmeoppi. Pacmeopumocms Cirymanue 0GbACHEHHIT YT, BBICOKOM
Peaxuyuu sewyecme 6 600e. CamocTosTenbHas paboTa ¢ yueOuukom. | L oMePATyp
UOHHO20 bl, Jlaruuk
oomena. TEeMIIEpaTyp
Okucnumensvh bl
0- TJIATUHOBBIMN
eoccmanogum - 1o
enbHble TOPCHUIO
peaxyuu(11 CKa3aHo
y) BBIIIIE,
2. JAC. Ocnostivie PaboTa ¢ pa3qaTouHBIM MAaTEPHAIIOM. Harank pH —
nonoxcerus T Crnymanue oObSICHEHUN yUUTEsl. TpHt
CamocTosTenbHas paboTa ¢ yueOHHUKOM. H3yaCHII
3. Honnvie Kueitot 1
Ananus popmyt. OCHOBaHMH
VPasHeHusl.
PelleHye TEKCTOBBIX KONHYECTBEHHBIX H | (CPEAA
KaueCTBEHHBIX 3a/1a4. pacTBOpa).
Crymanue 00bACHEHUH yuuTes. Harunk
JJIEKTPOTIPOB
4. Kucnomw, ux PaGoTa ¢ pa3maTo4HBIM MaTEpHATIOM. OI[HOC}?[I/I P -
macf”‘b”m””ﬂ ¥ | Crymanne 0ObsSCHEHHH yanUTEISL. H3yUCHHE
ceoucmeda. CamocrosTenbHas padoTa ¢ yYeOHUKOM. IPOBOIUMOC
5. Ocnosanus, ux | pagora ¢ pa3IaToOYHBIM MaTEPUAIOM. ™
Knaccugurayus  u Cnyiianue 00bACHEHUHN yUUTES. pacTBoOpoOB

ceolicmaa.

CamocrosTenbHas padoTa ¢ yYeOHUKOM.

6. Okcuowl, ux
Knaccuuxayusi  u
ceoticmad.

Crnymanue 00bICHEHUIH YUUTEIIS.
CamocTrosTenpHas paboTa ¢ yaeOHUKOM.
OTbéop u cpaBHEeHHME MaTepuaga IIo
HECKOJIbKUM HCTOYHUKAM.

7. Conu, ux
Knaccuuxayus  u
ceolicmaa.

Crnymanve 00bsICHEHUH YUUTEIIS.
CamocTrosTenpHas paboTa ¢ yaeOHUKOM.
Otbéop u cpaBHeHHE MaTepuanga [0
HECKOJIbKUM HCTOYHUKAM.

8. [enemuueckas

Pabota ¢ pa3naTouHbIM MaTEpPUATIOM.

C6A3b mexHcoy Caymanue oObICHEHUH yIUTes.
rraccamt CamocrostenbHas paboTa ¢ y4eOHUKOM.
gewecms.

9. Oxucnumenvno- | Caymanue 0ObSICHEHUH yaUTeNs.
séoccmanosumenvr | CamocTosTenbHas paboTa ¢ y4eOHUKOM.
ble peaKyuu. OT10op ™ cpaBHeHHE MaTepuaiga IO

HCCKOJBKHM HCTOYHHUKAM.

10. Obobwenue u
cucmemamuzayus
SHAHUU NO meme «
Pacmeopenue.
Pacmeopur.

Peam;uu UOHHO20

Pabora B mapax.

Pabora B rpynmnax.

Pemenue 3amau.

[IpoBepka noay4yeHHbIX 3HAHUU.
[ToaroToBka Kk KOHTPOJIHHOH padoTe.
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obmena. OBP»y.

11. Kommponavuas | Pemienue 3aganuii KOHTPOJIbHOM paOOTHL.
paboma Ne 5
Ceoticmea 1. [Ilpaxmuueckas Habmonesne 33 JEMOHCTpAIHAMHE
nekmpoaumo | paboma  Ne 6. yumTeNs
6 . Honrwie peaxyuu. OO0bscHeHNEe HAOIIOMAEMBIX SIBJICHUI.
(xumuneckuu [TocTaHOBKa OMBITOB JJIsi IEMOHCTPAIIUU
nPAKmMuKym) Kacey.
(4w BoinosnHenue npakruyeckoil paboThl.
2. THpaxmuueckas HaGmronenne  3a  AeMOHCTpanusiMu Haramk
paboma  Ne 7. yauTens TEeMIIepaTyp
Yenosus OO0bsicHeHre HAOMIOAaeMBbIX SIBIICHUM. bl .
NpOMeKanus [TocTaHOBKA OIBITOB Ul JeMOHCTparuy | [ 1aTHHOBBIM
XUMUYECKUX KTaccy
peaxyuii MedHcoy Brinmonnenue mpakTuyeckoi paboThI.
pacmeopamu
9NeKMPOIUMO8 00
KOHYA.
. Tunk pH
3. [Ilpaxmuecxas HaGmronenne  3a  AeMOHCTpaIusiMu Ha p
paboma  Ne 8. yumTeNns
Ceouacm 6d KUCTIOM, | OGpsacHenne HAOMIOIAEMBIX SBIICHUM.
oKcuoos, . | IlocTraHOBKA OIBITOB ISl IEMOHCTPAIHH
OCHOSAHUL U CONE. | 1 ooy
BrIimiotHEHNE TPaKTHYECKON pabOTHI.
4. Ipaxmuueckas HaoOmronenue 3a JIEMOHCTPALASIMH
paboma  Ne 9. yauTens
Pewenue OO0BscHeHNE HAOIIOMAEMBIX SIBJICHUI.
IKCNEPUMEHMATIOR. | T16cTaHOBKA OMBITOB IS JGMOHCTPAINH
bIX 3A0aH. KTaccy
BrImiotHEHHE TPAaKTHYECKON pabOTHI.
3akniouenue | 1.0606wenue u | PaboTa B mapax.
(44 cucmemamuzayus | Pabora B rpymnmnax.
SHAHUU no | Pemenne 3amau.

VUeOHUKY XUMUU 3d
8 xaacc.

IIpoBepka Mmoay4yeHHbIX 3HAHUU.
[ToaroToBka Kk KOHTPOJILHOU paboTe.

2.0606wenue u
cucmemamusayus
SHAHUU no
VUeOHUKY XumMuu 3d
8 xuace.

Pabota B mapax.

PaGora B rpynmnax.

Pemenune 3amau.

[IpoBepka nosaydyeHHbIX 3HAHUU.
[ToaroToBka K KOHTPOJIBHOU padoTe.

3. Hmozcosas | Pemienue 3ajaHuii KOHTPOJIbHOM pabOTHI.
KOHMPONbHASL

paboma no xumuu

3a 8 knacc.

4. Ananus | AHanus omuooK.

KOHMPOTLHOU AHanu3 KOHTPOJIBHOM paboTHI.

pabomsi. Paboma | Pabota Haj omrOKaMu.

HAO owubKamu.

Pemenue 3amau.
Crnymanue oObSCHEHUN YIUTeIsl.
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9 KJIACC (68 YACOB)

Has3zeanue Tema ypoka. OcHoenvie 6uowvl Hcnonwvzoe
pazoena, oeamenbHOCMU anue
Koniuuecmeo ooyuarowguxcs ooopyoosa
qyacoe HUA
uenmpa
«Touka
Pocmay
Oowan 1.  Xapaxmepucmuxa | Cnymnianve 0ObsICHEHUN YIUTEIS.
xapakmepucmu xumuyecko2o nremenma | CaMoCTOSTEIbHAS pa60Ta C
Ka Xxumuueckux | Ha OCHO6AHUU ezo y‘Ie6HI/IKOM.
anemenmoe (4 | nonodcenus ¢ | Pabora c Ta0Omuieit Menneneena.
y). Ilepuoouueckoti Pabota ¢ kapToukamu.
cucmeme I u.
Menoeneesa.
2.  Xapaxmepucmuxa | Cnymanue oObSICHEHHN YIUTEIS.
xumuyeckozo snemenma | CaMocTosTenpbHas  pabota ¢
Ha  OCHOBAHUU €20 | YICOHUKOM.
NOJIOJHCEHUS ¢ | Pabora c Ta0nuieit Menneneesna.
Ilepuoouueckoti PaGora ¢ xapToukamu.
cucmeme I u.
Menoeneesa.
3.  Xapaxmepucmuxa | CnymaHue oObICHCHUHN YUUTEIIA.
xumuueckoeo snemenma | CamocTtosiTenbHas ~ pabora ¢
no KUCIOMHO- | YICOHUKOM.
OCHOBHbIM  ceoticmeam | Pabora ¢ Tabinuieir Menneneesa.
00pasyemulx um | PaboTa ¢ kapTOouKamH.
coeouHenull.
4, Ilepuoouuecxuii | Cnymanue oObICHEHHHN yUUTEIIS.
3aKOH u | CamocrositennbHass ~ paboTa €
Ilepuoouuecxas y4eOHUKOM.
cucmema  xumuyeckux | Pabora c Tadinuueii Menueneesa.
onemenmos  JJ. Y. | PaGoTa c KapTOYKaMH.
Menoeneesa.
Memannor (13 | 1. Tlonoxcenue | Cnymanue oObACHEHUN yUUTEIS.
y) Memanios 6 | CamocTosTenbHas ~ pabora ¢
Ilepuoouueckoti YU4EOHUKOM.
cucmeme PaGora ¢ Tabnuueit Menneneesa.
.. Menoeneesa u | Pabora ¢ kapToUuKamu.
cmpoeHue ux amomos.
2. . Xumweciue Pabota c pa3aaToYHbIM Harumk
C8OUCMEa Memalios. MaTepHATIOM. TeMIepaTyphl
Crnymmanue oObsICHEHUI yIUTes. TUTATHHOBLIH
CamocrosTenbHass  pabota C
y4eOHUKOM.
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3. Ionyuenue | Crymanue oObsICHEHUH YUUTEIS.
memannos.  Kopposusa | CamoctositenbHass ~ pabota ¢
Memanos. y4EOHUKOM.
Ot6op U cpaBHEHHE MaTepuana
110 HECKOJIHKUM UCTOYHHKAM.
4. ]enounvie | Cnymanue 0ObsICHEHUN yUUTEIS. Hatuuk
Memannol. CamocrostenpbHas  paboTta ¢ | TeMIeparypbl
y4eOHUKOM. TJIATUHOBBIN
Ot6op U cpaBHEHHE MaTepuasa
M0 HECKOJIbKUM UCTOYHHKAM.
5. L]enounvie | Pemenue 3anay.
Memainub. PaboTa o kapToukam.
Pemenue XAMUYECKHAX
YpaBHEHUM.
6. bepunmuti, mazruti u Pabota c pa3laTOYHbIM
wenoyHozemenvhvle MATEPUATIOM.
Memaiol. Cnymanue 0ObsICHEHUI yUUTes.
CamocrosaTensHas  pabota €
Y4EOHUKOM.

7. Bepunnuii, maenuti u

Pemenue 3agau.

wenoyHozemenbhvle PaboTa o kapToukam.

Memannol. Pemenne XUMHYECKHUX
YpaBHEHUH.

8. Antoyunuil. Pabora C pa3aToOYHbIM
MaTepUajIoM.
Crnymanue 0ObsICHEHUH YUUTETIS.
CamocrosarenbHas ~ pabota ¢
y4eOHUKOM.

9. Anromunuii.

Penrenue 3amau.
Pa6oTa nmo kaproykam.

Pemrenne XUMHYSCKUX
YpaBHEHUH.

10. JKene3o. Caymanue oObsICHEHUH yauTes.
CamocrosTenbHas  paboTa €
Y4EeOHUKOM.
O0bsacHeHne HaOJIFO1aeMBIX
SIBIICHH.

11.  3axpennenue u

Pabora B mapax.

cucmemamuzayus Pabora B rpynmnax.

3Hanuu no enage nepgou | Pemienne 3anad.

«Memannwvi». IIpoBepka Noay4eHHBIX 3HAHUM.
ITogroroBka K  KOHTPOJIBHOMN
pabore.

12. Koumponvnas | Pelienne 3agaHuii KOHTPOJIBLHOU

paboma Nel | paGoThl.

«Memannwvi.
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13. Ananuz
KOHMPOILHOU pabomul.

Ananu3 omuooK.

AHanu3 KOHTPOJIBHOH pabOTHI.
Pabora Haj ommOKamu.
Pewenue 3anau.

Cnymanue oObsCHEHUN yUUTEIsl.

Ceoticmea Ilpakmuueckas paboma HaboneHue 3a HaTtauk
memannoe u ux | Nel.  Ocywecmenenue JICMOHCTDAIHAME YUHTEIS. BBICOKOH
coeounenuil Henouri —— YUMURECKUX | Gy gcnenne HabTIOMaeMBIX | LoMUCPATYp Bl
(xumuueckuii npespawjenuu. SBICHL Jatuuk
npaxmuxym)(3 [TocranoBka OIIBITOB urs | TEMICPATYP Bl
4. JIEMOHCTpAIUH KJIACCy. TITaTHHOBBIM —
Brimonnenue IIPaKTUYECKON M3MCPCHHC
PaGOTHL. TEeMIepaTyp bl
MePEex0/I0B
AJUTOTPOTIHBI X
MoAu(UKaAIH ¢
Cephl;
M3MEepeHne
TeMIepaTyp bl
TUTaBJICHUS
BEIIIECTB.
Ipakxmuueckasa paboma Ha6moeHue 12

Ne2.  [Tlonyyenue u
ceonicmea  coeOUuHeHull

JACMOHCTpalUsAIMU YUYHUTECIIA.

OO0bsicHeHUE HaOJIFOTaeMBIX

Memaiios. .
SIBIIEHUH.
ITocta"HoBKa OIILITOB U1
JIEMOHCTpAITUH KJIACCy.
Brinosnenue MPaKTUYECKOU
paboTHL.

Ipaxmuueckas paboma

p p HaOironenue 3a

No3.

Dxcnepumenmanvhvie
3a0auu no
PACNO3HABAHUIO u

noJjly4enuro eeuiecmse.

JACMOHCTpallUsAIMHU YIHUTECIIA.

OO0bsscHeHUE HaOJIFO1aeMBIX
SIBIICHHI.

ITocTraHoBKa OIIBITOB s
JEMOHCTpPAIUH KJIACCy.
Brinonnenue MIPaKTHYECKOM
paboTHI.
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Hememannul 1. Hememannwi: amomotr | Cnymianue 0ObSICHEHUN YIUTETIS. JaTtuuk
(26 w) u npocmvie gewjecmsa. | CamoctosiTenibHasi ~ paboTa € | BBICOKOM
Kucnopoo, 030H, | yY4COHUKOM. TEMIIEPATyp bl,
8030)X. Ot60p u cpaBHeHHe Martepuana | JlaTumk
M0 HECKOJIHbKUM UCTOYHHKAM. TEMIIEPATyp bl
IJTATUHOBBIN —
U3MepeHue
TEMIIEPATYP bl
Mepexo10B
QJJIOTPOTIHEI X
MouduUKany i
CepHI;
U3MepeHue
TEMIIEPATYP bl
TUTABJICHUS
BEIIIECTB.
2. Hememannwl. | Pemenue 3agad.
Xumuueckue ceoticmea | Pabota o kaprouxkam.
HeMemaios. Pemenne XUMHUYECKHX
YpaBHEHUM.
3. Xumuueckue PabGora C pa3IaTOYHBIM
oNEMEHMBL & KNEMKAX | \rayeryanon.
HCUBBLY OpeAHUSMOE. Cnymanve 0ObsSICHEHUH YUUTETIS.
CamocrosTensHas  paboTa €
y4eOHUKOM.
4. Booopoo. Pemenue 3amau.
PaGoTa mo kaprodkam.
Pemenne XUMHUYECKUX
YpaBHEHUH.
5. I'anocenvl. Crnymranue 0ObICHEHUH YUUTEIIS.
CamocrostensHass  pabora ¢
y4eOHUKOM.
OO0bsscHeHUE HaOJIFOTaeMBIX
SIBJICHUI.
6. Coeounenus | Pemenue 3anau.
2a/102€H08. PaGora o kapToukam.
Pemenue XUMHYECKUX
YpaBHEHUH.
7. Ilonyuenue | Crnymanue oObSICHEHUH YUUTEINS.
2a/102€H08. CamocrosarenbHas  pabota C
buonozuueckoe Y4EeOHUKOM.
sHauenue u npumererue | OTOOP U CpaBHEHHE MaTepHala
2a102eH08 u ux | IO HECKOJIbKUM HCTOYHUKAM.
COeOUHEeHULL.
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8. Kucnopoo.

Pabora c
MaTepUaIOM.
Craymanue 0ObSICHEHUH yIUTEIS.
CamocrosarenbHas  pabota C
Y4EOHUKOM.

pa3laTO4YHbIM

Jaruuk
BBICOKOM
TEMIIepaTyp bl,
Jaruuk
TEeMIIepaTyp bl
IJTATUHOBBIN —
U3MEpEeHUe
TEeMIIepaTyp bl
Mepexo10B
QJUTOTPOITHBI X
Moau(UKay i

Cepbl;
U3MepeHue
TeMIepaTyp bl
IUIaBJICHUS
BEIIECTB.
9. Konmponvnas | Pemenne 3a1aHuii KOHTPOJIBHON
paboma Ne?2 paboTHL.
10. Cepa. Cnymanue oObsICHEHUI yUUTes. HaTunk
CamocrosTensHas  paboTa  C | BBICOKOU
Y4EOHUKOM. TEMIIEpaTyp bl,
OObsicHeHne HaOmogaemMbIx | JlaTumk
SIBJICHU. TeMIepaTyp bl
MIJIATUHOBBINA —
U3MepeHue
TEMIIEpaTyp bl
MEepPEexXo0I0B

QJJIOTPOITHBI X
MouduKaIy i

cephl;
U3MepeHue
TEeMIepaTyp bl
IUIaBJICHUS
BEIIIECTB.

11. Coeounenus cepvl. | Cnymanue 0ObICHCHUN YIUTEIIS.
CamocrostenbHass ~ pabota ¢
Y4EOHUKOM.

OT100p U cpaBHEHUE MaTepuaia
10 HECKOJIbKUM MCTOYHHMKAM.

12. Cepnas kucnroma. Crnymanue oObsICHEHUI yUUTes. Jatunk
CamocrositennbHass  pabdora ¢ | pH
y4EOHUKOM.
OO0bsicHeHnE HaOIr01aeMBIX
SABJICHU.

13. Azom. Pemenue 3anau.
Pabora no kapToukam.
Pemenune XUMUYECKUX
YpaBHEHUM.
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14. Ammuax. Craymanue 0ObSICHEHUH yIUTEINS. Jatunk
CamocrosrensHass  pabora ¢ | pH
y4EOHUKOM.

OObscHeHne Ha0JII0JaeMbIX
SIBJICHUIA.

15. Conu ammonus. Cnymanue 0ObsICHEHUI yUUTEs.
CamocrosarenbHas  pabota ¢
Y4EOHUKOM.

OObscHeHne Ha0JI0JaeMbIX
SIBJICHUI.

16. Kucnopoonsie | Cnyiianue o0bsICHEHUN yUUTEIS.

CcoeOuHeHuUs: azoma. CamocrosaTenbHas  paboTa C
Y4E€OHUKOM.

OTb60p U cpaBHEHHE MaTepuaia
10 HECKOJIbKUM UCTOYHHKAM.

17. @ocop u e PabGora c pa3laTOYHbIM Harunk

coeOuHeHusl. MATEPUATIOM. TeMIIepaTypEI
Crnymanue oGbscHenuit yanrens. | a1 THOBBIM
CamocrosaTensHas  pabota €
Y4EOHUKOM.

18. @ocgop u eco | Pemenne 3anau.

COCOUHEHUSL. PaboTa o kapToukam.

Pemenne XUMHUYECKUX
YpaBHEHUH.

19. Yenepoo. Crnymanure 00bsICHEHUH YUUTETIS.
CamocrosTensHas  paboTa €
y4eOHUKOM.

OO0bsscHeHUE HaOJIFOTaeMBIX
SBJICHUI.

20. Kucnopoonvie | Pemenue 3anay.

coedunenus yenepooa. | Pabora no kaproukam.

Pemenue XUMHUYECKUX
YpaBHEHUH.

21. Kpemuuii u eeo | Cnymanue 0ObSICHCHUN YUUTEIIA.

coeOuHeHUsl. CamocrosarenbHas  pabota C
Y4EeOHUKOM.

O0bsacHeHue HaOJIFO1aeMBIX
SBJICHUI.

22. Cunuxamnas | Cnymanue oObsCHEHUN YUUTEIIS.

NPOMBIUUIEHHOCHTb. CamocrosarenbHass  pabota C
y4EOHUKOM.

OT10o0p ¥ cpaBHEHHE MaTepuaia
110 HECKOJIbKUM UCTOYHHKAM.

23. Obobwarowuii ypox
no meme
«Hememannwvi».

Pabora B mapax.

Pabora B rpynmnax.

Pemenue 3amau.

[IpoBepka noaydyeHHbIX 3HAHUU.
[lonrotoBka K  KOHTPOJIBHOM
pabore.

24. Obobwarowuii ypox
no meme

Pabora B mapax.
Pabora B rpynmnax.
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«Hememannoi».

Pewenne 3anau.

IIpoBepka nmoay4yeHHbIX 3HAHUM.
IlonroroBka K  KOHTPOJIBHOM
pabore.

25. Konmponvnas
paboma Ne 3.

Pemenue 3aJIaHNN

KOHTPOJIbHOM pabOTHI.

26. Ananus
KOHMPOJIbHOU pabOmbl.

AHnanmm3 ommooxK.

AHanu3 KOHTPOJIbHOM paboThlI.
Pab6ora mag omubOkamu.
Pemienue 3anau.

Crnymanue oObsCHEHUN yUuTessl.

Cesoiicmea

Ipakmuueckasa paboma

Nod Hab6mronenue 3a
Hemem;umoe u 9‘ : JEMOHCTPAIUSAMH YIUTEIIS.
KCnepumMeHmanbHvle
ux coeounenuu P O0bscHeHNE HaOJIFOTaeMBIX
(3 u). 3adauu  no  meme .
SIBIICHUH.
«Ilooepynna
ITocranoBka OITBITOB JUISt
KUCOPOOay.
JIEMOHCTpPAITUH KJIACCy.
Brinonnenue MPaKTUYECKOU
paboTHI.
Ilpakmuueckas paboma
Nf5 p Habmronenne 3a
o JEMOHCTPAIUSAMH YIUTEIIS.
Oxcnepumenmanvhvie
O0bsacuenne HaOII0daEMBIX
3a0aqu no meme N
SBJICHUH.
«llooepynnuvl azoma u
ITocta"HoBKa OIILITOB U1
yenepooay.
JEMOHCTpAIUH KJIACCy.
Brinosinenue MPaKTUYECKOU
paboTHI.
Ipakxmuueckasa paboma
p p HaOironenue 3a OuexTp
Nob. Tlonyuenue, OHHBI € BECHI,
6 JNEMOHCTPAIUSAMH YUUTEIS. 5
cobupanue u
P OO0bsscHeHUE HabmonaeMpix | 1& 60p
ACnO3HABAHUE 2A308. .
p SIBJICHUH. J;%Xpampﬂ“
[TocranoBka OTIBITOB TUIs
JEMOHCTpPAINH KJIACCY.
Boinonnenue MPAKTHYECKOM
paboTHI.
Opzanuueckue | 1. IIpeomem | Cnymanue 0ObACHEHUH yIUTEIS.
sewmecmea (13 | opeanuueckou xumuu. CamocrosarenbHas  pabota C
y) Y4EOHUKOM.

Ot60p U cpaBHEHHE MaTepuaia
110 HECKOJIbKUM HCTOYHHKAM.

2. IIpeoenvuvie | Cnymanue oObsICHEHUHN yUUTENs.
V211e6000po0bL. CocraBienue XUMHUYECKUX
bopmyi.

Pabora B mapax.

Pabora y nocku.
3. Henpeoenvnuie | Cnymanue 0ObsSCHEHUN YUUTEIS.
Y211e6000p00bL. CocraBienue XUMHYECKUX

bopmyi.
Pabora B mapax.
Pabora y nocku.
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4. Cnupmoei.

Craymanue 0ObSICHEHUH yIUTEINS.
CamocrosarenbHas  pabota C
y4EOHUKOM.

OT10o0p U cpaBHEHHE MaTepHaia
110 HECKOJIbKUM MCTOYHUKAM.

pH

Jaruuk

o. IIpeoenvhuvie
OOHOOCHOBHbLE
KapOOHOBblE KUCTIOMbI.

Cnymanue 0ObsICHEHUI yUUTEs.
CocraBiienue XUMUYECKUX
dbopmyi.

Pabota B mapax.

Pabota y nocku.

pH

Jatuuk

6. Crooicnvie 3¢pupol.
Kupeol.

Cnymanue 0ObsICHEHUH yUUTENs.
CocraBiieHue XUMHUYECKUX
dbopmyit.

PaboTa B mapax.

Pabota y nocku.

1. Amunoxucromsl u
oOenxu.

Pa6ora c
MaTepHAIIOM.
Cnymanue 0ObsICHEHUI yUUTes.
CamocrosaTensHas  pabota €
Y4EOHUKOM.

pa3aaTOYHbBIM

8. Amumoxucnomer u
Oenku.

Crnymanue oObsICHEHUH yUuTeNs.
CocraBiieHne XUMHYECKUX
dbopmyi.

PaGoTa B mapax.

PaboTa y nocku.

9. Venesoowi.

Cnymanve 0ObsSICHEHUH YUUTETIS.
CocraBnenue XUMHAYECKUX
dbopmyi.

PaboTa B mapax.

PaGoTa y mockwu.

10. Ilonumepei.

Crnymanue 0ObsICHEHUH YUUTEIIS.
CocraBienue XUMHYECKHUX
dbopmyit.

Pa6oTa B mapax.

Pabora y nocku.

11. Ob6obwarowuii ypox

Pabota B mapax.

no meme | Pabota B rpymmax.
«Opeanuueckue Pemenne 3anau.
sewecmean. [IpoBepka noaydyeHHbIX 3HAHUU.
[loarotoBka K  KOHTPOJIBHOM
pabore.
12. Koumponvnas | Pemienne 3agaHuii KOHTPOJILHOM
paboma Ned. paboTHI.
13. Ananus | AHanu3 onrOoK.
KOHMPOAbHOU pabomul. | AHAIIN3 KOHTPOJIBHON pabOTHI.
Pabora Haj ommOKkamu.
Pewrenue 3anau.
Craymanue oObsICHEHUN YUUTEs.
3akpennenue 1. Iepuoouueckuti | PaGota B mapax.
(6u) 3aKOH u | Pabora B rpynmnax.
Ilepuoouueckas Pemenue 3amau.
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cucmema  xumuyeckux | IIpoBepka MoJrydeHHbIX 3HAHUM.

9N1eMEHMO8 J U | llonrotoBka K  KOHTPOJIBHOU
Memnoeneesa. pabore.

2. Cmpoenue

sewecmaa.

3. Xumuueckue

peaxkyuu.

4. Knaccer xumuueckux

coeouHeHull 6 ceeme
T3/].

5. Hmoeosas Pemenne 3aJaHud
KOHMPObHAs paboma. | KOHTPOJIBbHOU pabOThI.

6.Ananuz koumpoavHoU | AHAJIN3 OUIUOOK.

pabombi. AHanu3 KOHTPOJIBHOU pabOTHI.
Pabota Hag ommOkamu.
Pewenne 3anau.

Crnymanue oObSCHEHUN yauTessl.
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6. Xumus. 9 knace © yue6. st o6meoopaszosart. yupexaeauii / O. C. TabpuernsH.
— 11-e w3a., ucrp. — M. : Ipoda, 2006. — 267, [5] c. : u.
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