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JIOKyMEHT MOJIUCAH 3JIEKTPOHHOU MOAIUCHIO.

ITosicHuTeIbLHASA 3aNMUCKA

Pabouass mporpamma mo xumuu s 8-9 KiIaccoB paspaboTaHa Ha OCHOBE (heaepaabHOTro
rocynapcTBeHHoro obpasoBatenbHoro cranmapra OOQO, obpa3oBartenbHON mporpammsel MBOY
«COIll» c. HoBuikoe 1 mpuMEPHOM MPOrpaMMbl IO XUMHH, a TAK)K€ HA OCHOBE aBTOPCKOM y4eOHOMI
nporpammbl O.C. I"'aGpuensina.

Ha 6a3e nentpa «Touka pocra» obecreunBaeTcsi peanus3anus oOpa3oBaTeNbHBIX IPOrpaMM
€CTeCTBEHHO-HAYYHOW M TEXHOJOTHMYECKOW HAIPaBICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUHU C
TpeOOBaHMUSAMH 3aKOHOAATENLCTBA B chepe 00pa3oBaHus U ¢ yU4ETOM pekoMeHaanuii denepanbHOro
oreparopa yueOHoro npenmMeta «Xumus». OOpa3oBarenbHas porpaMma IMO3BOJISIET HHTETPUPOBATH
peayiu3yeMble MOAXOAbl, CTPYKTYPY U COJEp)KaHME IpPH OpraHu3aluyd OoOydyeHHs XUMUU B 8—9
KJIaccax, BRICTPOEHHOM Ha 0ase J1r000ro U3 J0CTYNHBIX yueOHO-MeTouueckux komiiekcoB (YMK) .
Hcnonb3oBanue obopynoBanusi «Touka pocta» npu peanusanuu naHHod OII mosBosser co3nath

YCIIOBHSL:
d JJIA paCHII/IpeHI/Iﬂ COZIep)KaHI/IFI IIKOJIBHOI'O XUMHUYCCKOI'O O6pa30BaHI/I$[;
. JIJ1S1 TTOBBIIICHUS TO3HABATEILHOM aKTHBHOCTH 00YYAOIIMXCSI B €CTECTBCHHO- HAYYHOM
o0JacTy;
. JUIS. pa3BUTHS JIMYHOCTH PeOEHKA B IMpollecce OOyUYCHHs XMMHUH, €ro CIocoOHOCTEH,

(hopMHPOBaHUSI U YIOBIETBOPEHMSI COLIUAIBHO 3HAUUMbIX HHTEPECOB U MOTPEOHOCTEH;

M HJIA pa6OTBI C O,HapéHHLIMI/I IOKOJIbBHUKaMHU, OpTraHHu3allui UX Ppa3BUTUSA B PaA3JIAYHBIX
o0acTsax O6p330B8.T€J'IBHOI>i, TBOp‘IGCKOﬁ ACATCIIBHOCTH.

O0mas xapakTepuCcTUKA y4e0HOIr0 npeamMera « XuMus»

XUMUSL KaK 3JIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK pacIpOCTpaHWIA CBOE BIMSHHE Ha BCE
00JIaCTU UENIOBEYECKOro CYIIECTBOBAHMA, 3ajajla HOBOE BUICHUE MHpA, CTajda HEOThEMIIEMBIM
KOMIIOHEHTOM MHPOBON KYJIBTYpbl, HEOOXOAWMBIM YCIIOBHEM >KH3HM OOIIECTBA: 3HAHHWE XHMHUHU
CILy’KUT OCHOBOH 1151 (YOPMUPOBAHUS MUPOBO33PEHUS YETIOBEKA, €ro MPEJCTABICHUN O MaTepHUAIbHOM
€IMHCTBE MHpa; BAXHYI pOJb UrpaloT  (GopMupyemble XHMMHUEH IpEACTaBIECHUS O
B3aMMOIIPEBPAIICHUAX SHEPrUM M 00 HBOJIONMM BELIECTB B IPUPOJAE; COBPEMEHHas XHUMUS
HalpaBJIeHa Ha pPelIeHHUE I100aTbHBIX MPO0IEeM YCTOHYHUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOH, MUIIEBON U SKOJIOTHYECKON 0€3011acHOCTH, Mpo0iIeM 3apaBooXxpaHeHus. B ycnoBusx
BO3PACTAIOIIEr0 3HAYEHNUsI XUMHH B KU3HU OOILIECTBA CYIIECTBEHHO MOBBICUIIACH POJIb XMMHUYECKOTIO
oOpa3oBaHus. B muiane conumanuzanuy OHO SIBJISETCS OJHUM U3 YCIOBUH (OPMHUPOBAHUS MHTEIIEKTA
JUYHOCTU U FAPMOHUYHOTO €€ pa3BUTUs. COBPEMEHHOMY UEIIOBEKY XUMHUECKHE 3HaHHSI HEOOXOAUMBI
IJIs. IpUOOpeTeHus: O0IIEKyIbTYPHOIO YPOBHS, MO3BOJIAIONIETO YBEPEHHO TPYAUTHCS B COLIUYyME U
OTBETCTBEHHO Y4aCTBOBaTbh B MHOI00Opa3HOI! )KU3HU 00ILECTBA, TSl OCO3HAHHSI BAXKHOCTU Pa3yMHOTO
OTHOILIEHHS K CBOEMY 3J0POBBIO U 3J0POBBIO JPYTUX, K OKpYKAIOLIEW NPUPOTHOU cpere, At
I'PaMOTHOI'O TIOBEJEHUS IPU MCIIOJIB30BAHUM DPA3JIMYHBIX MAaTEpPUAIOB M XMMHUYECKHX BEILECTB B
MOBCETHEBHON KU3HM XHUMHUYECKOE OO0pa3oBaHME B OCHOBHOW INIKOJIE SIBJISETCS 0a30BBIM 11O
OTHOILLICHHUIO K CUCTEME O0IIero Xumuueckoro oOpasoBanus. [103ToMy Ha COOTBETCTBYIOLIEM €My
YPOBHE OHO peaqM3yeT MPHUCYILUE OOLIEMY XUMHUYECKOMY OOpa30BaHUIO KIIIOUEBbIE IEHHOCTH,
KOTOpBIE OTPa)al0oT IOCyJapCTBEHHbIC, OOLIECTBEHHbIE M HMHIUBUAYaJbHbIE MOTPEOHOCTH. DTUM
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OTIpeJIeNIAETCSl CYIIHOCTh OOILIel cTpaTeruu OOy4YeHHs, BOCIUTAHUSA M PA3BUTHA OOyYaroIIUXCs
cpeacTBaMu yueOHOro npeamera «Xumusy». M3ydenue npeamera: 1) cnocoOCTByeT (POpMUPOBAHUIO
€CTECTBEHHOHAYYHOM KapTHHBI MMpa, JOCTHXKEHUIO 00Iel U (yHKIMOHAIBHOW IpaMOTHOCTH, JaeT
BO3MOKHOCTH JJISi CaMOpPa3BUTHsI JIMYHOCTU. 2) BHOCUT BKJIAJ B (DOPMHUPOBAHUE MBIIUICHUS U
TBOPYECKHUX CIIOCOOHOCTEH MOAPOCTKOB, HABBIKOB MX CAMOCTOSTEIbHOM Y4eOHOW AeATEeNbHOCTH,
HKCHEPUMEHTAIbHBIX U HUCCIIEOBATEIBCKUX YMEHHUM, HEOOXOIUMBIX KaK B IOBCEHEBHON KU3HHU, TaK
U B HIPOPECcCCHOHATIBHON JEATEIbHOCTH; 3) 3HAKOMHUT CO CHEUU(UKOM HAy4HOTO MBILIUICHUS,
3aKJIaIbIBA€T OCHOBBI IIEJIOCTHOTO B3IVIAZa HAa €IUHCTBO IIPUPOJBI U UEJIOBEKa, SBIISAETCS
OTBETCTBEHHBIM 3TalloM B (OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOH I'DaMOTHOCTH IOAPOCTKOB; 4)
CIOCOOCTBYET (OPMHUPOBAHUIO HEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO-HAyYHBIM 3HAHUSIM, K
MPUPOJIE, K YETIOBEKY, BHOCHT CBOW BKJIa/l B DKOJIOTHUECKOE 00pa30BaHME MOIPOCTKOB

Ha3BanHble HanpaBieHHUs B OOyYEHMH XUMHM OOECIEUMBAIOTCS CHELU(PHUKON CcomepKaHMs
IpeaMeTa, KOTOPBIH sIBJIseTCs eJarorn4ecky aaarnTUPOBAaHHBIM OTPpaKeHHEM 0a30BOI HAYKH XUMHUH
Ha omnpenenéHHoM stame e€ pa3BuTus. Kypc XMMUM OCHOBHOM HIKOJIBI OPUEHTUPOBAH HAa OCBOEHHE
00y4aroImnMHUCsT OCHOB HEOPTaHUYECKOH XUMHUH U HEKOTOPBHIX MOHSATHH U CBEACHUH 00 OTAEIHHBIX
0o0beKTax opranmdeckoil xumuu. CTpyKTypa colepaHus mpeaMera chOpMHpPOBaHA HA OCHOBE
CHCTEMHOI0 Mojaxofa K ero usydeHuro. Conep)kaHHWe CKIAJbIBACTCS W3 CHCTEMBl IMOHATHH O
XUMHAYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI MOHATHIA O XUMHYECKON peakiuu. O0e 3TH CUCTEMBI
CTPYKTYpPHO OPTaHH30BaHbI 10 TPHHIHUITY IIOCIEAOBATEIFHOTO pA3BUTHS 3HAHUM Ha OCHOBE
TEOPETUYECKHX NPEACTABICHUN PA3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO YYE€HHUSI KaK OCHOBBI BCETO
€CTEeCTBO3HAHUs, YPOBHS Nepuoandeckoro 3akoHa J{. M. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUH,
YYEHHMs] O CTPOCHMM aToMa M XHUMHMYECKOW CBSI3M, MpPEJICTaBICHUH 00 3IEKTPOIUTHYECKOM
JMCCOLIMAllMM  BELIECTB B pacTBopax. TeopeTHyeckue 3HaHUS pacCMaTPUBAIOTCS HAa OCHOBE
SMIMPUYECKU TOJYYEHHBIX M OCMBICICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOIO
YPOBHS K JIPYroMYy, BBIMOJHSAS (YHKUUU OOBSICHEHUS M NPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHMs M MOJYy4YeHUs U3ydaeMbIX BeulecTB Takas opraHu3aius
COJIepKaHUsl Kypca CIIOCOOCTBYET IMPEJICTABICHUI0 XMMHUYECKONW COCTaBJISIOIIEH HAyYHOH KapTHHBI
MHUpa B JIOTHKE €€ CHCTEeMHOH mpHponsl. TeM caMbiM 00ecreYnBaeTcsi BO3MOXKHOCTH JIJIS
(dbopMHupoBaHUS Yy 00YJaIONINXCS [IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO i METO/1aM ITO3HAHHS
B Hayke. BayXHO TakXe 3aMETHUTh, YTO OCBOCHHUE COAEPIKaHUS Kypca MPOUCXOIUT C NMPHUBICYCHUEM
3HaHUH W3 paHee U3YYEHHBIX KypcoB: «OKpy)aromuii Mup», «buonornsa. 5—7 kiacce» u «dusnka.
7 KJ1acey.

Jlannasi oOpa3oBaTenbpHas MporpaMMa OOECMEeYMBAeT YCBOCHHE YYAIIUMHUCSA BaKHEHIIHX
XUMHAYECKHX 3aKOHOB, TEOPHUN M TIOHSATHIA; (POPMHUPYET MPEICTABICHUE O POIH XUMHUH B OKPYKAFOIIIEM
MUpE U )KA3HH YeIoBeKa . [[pu 7 TOM OCHOBHOE BHIMAHHUE YIEISETCS CYIIIHOCTH XUMHUYECKUX PEaKITHii
¥ METOJIaM MX ocymiecTBiIeHus . OHUM U3 OCHOBHBIX IPUHITUIIOB TIOCTPOCHUS TTPOTPAMMBI SIBIISIETCSI
MIPUHIUI JOCTYITHOCTH . DKCIEPUMEHTAIbHbBIC JaHHbIE, TIOTYYCHHBIC YIAITIMHCS TIPU BBHITIOJTHEHUT
KOJINYECTBEHHBIX OIBITOB, TMO3BOJIAIOT YYalIUMCS CaMOCTOSITETIbHO JeNaTh BBIBOJABI, BBISBIATDH
3aKOHOMEPHOCTH . [10/1X0/1b1, 3a7I0’KEHHbIE B COZIEpKAHUE POrPaMMBbl Kypca, CO3/1al0T He0OXOJMbIe
YCJIOBHSA JUIl CUCTEMHOTO YCBOEHUS y4YaIlUMHUCS OCHOB HAyKH, JUIsl 0OECIeYeHUsl Pa3BUBAIOIIETO U
BOCIIUTBIBAIOIIETO BO3JCHCTBUSI 00yUECHHUS Ha TMYHOCTH yyarierocs . DopMupyeMble 3HaHUS TOJIKHBI
CTaTh OCHOBOM CHCTEMBI YOEXKIeHUH MIKOJIbHUKA, LIEHTPATBHBIM SAPOM €0 HAyYHOT'O MUPOBO33PEHHS
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e 1 0CO0EHHOCTH U3YUYEHHSI Y4eOHOI 0 MpeaMeTa

K HanpaBiieHUI0 epBOCTENEHHON 3HAUMMOCTH IIPU peain3aluu 00pa30BaTEeNIbHBIX (PYHKIMIMA
npeamera «XUMHUS» TPAAULIMOHHO OTHOCAT (hOPMUPOBAHME 3HAHWN OCHOB XMMHYECKOH HAYKH Kak
00JIaCTH COBPEMEHHOT'O0 €CTECTBO3HAHUS, MPAKTHYECKON NEATEILHOCTH YEJIOBEKAa M KaK OJHOTO M3
KOMIIOHEHTOB MHUPOBOW KYJbTYpbl. 3ajada TpeAMeTa COCTOMT B (OPMHPOBAHUU CUCTEMBI
XUMHYECKUX 3HAHUN — BaKHEUIMX (DAKTOB, MOHATHUN, 3aKOHOB M TEOPETUYECKHUX IOJIOKCHUH,
JOCTYITHBIX 0000IIEHHI MUPOBO33PEHYECKOT0 XapaKTepa, A3blka HAyKH, 3HAHUH O HAYYHBIX METO/1aX
W3yYeHHs BEUIECTB M XUMHUYECKUX DPEaKLUH, a Takke B (OPMUPOBAHUM W PA3BUTUU YMEHUH H
CIIOCOOOB AEATENBHOCTH, CBA3AHHBIX C INIAHUPOBAHNEM, HAOJIIOAE€HUEM U IPOBEACHUEM XUMHUECKOTO
9KCHEPUMEHTa, COOJIIOAEHUEM IpaBUI 0€30MacHOro OOpalleHus C BEIIeCTBAMH B IIOBCEAHEBHOM
*u3HU. Hapsaay ¢ 3TuM nenu u3ydeHus npeamera B IIPOrpaMMeE YTOUHEHBI U CKOPPEKTHPOBAHBI C
y4€TOM HOBBIX IPUOPUTETOB B CUCTEME OCHOBHOI'0 obmiero oopazoBanus. CeroaHs B o0pa3oBaHUM
0c000 3HAYMMOM MPU3HAETCSA HAIIPABICHHOCTh OOYYEHHs Ha pa3BUTHE M CAMOPA3BUTHE JIMYHOCTH,
(bopmupoBaHUe e€ UHTEIJIeKTa U 0011el KynbTypbl. OOyueHHe YMEHHUIO YUUTHCS U MPOJIOJIKATE CBOE
00pa3oBaHNE CAaMOCTOSTEIBHO CTAHOBUTCS OJHOM M3 BKHEUIINX (PYHKIMI y4eOHBIX IPEIMETOB.

B cBs3M ¢ 3TMM IpH U3yYeHUU IpPEAMETa B OCHOBHOHM WIKOJIE JTOMHHMPYIOIIEE 3HAUYCHUE
nproOpenu Takue e, Kak:

® (I)OpMI/IpOBaHI/Ie HWHTCJUICKTYAJIbHO paSBHTOﬁ JIMYHOCTHU, TOTOBOH K CaMOO6pa3OBaHI/IIO,
COTPYAHUUCCTBY, CAMOCTOATCIIbHOMY HNPHUHATHUIO peHleHHﬁ, CII0coOHOI AJaIITUPOBATLCA K 6BICTpO
MCHAKOIINMCSA YCIIOBUAM JKU3HU,

M HaIIpaBJICHHOCTH 06y‘IeHI/IH Ha CHCTEMAaTHYCCKOC HpI/I06H_IeHI/Ie ydamuxcesa K
CaMOCTOSITEILHON ITO3HABaTEIbHOM ACATCIIbHOCTU, HAYYHBIM MCETOJAM IIO3HAHMUA, (bOpMI/Ipy}OH_[I/IM
MOTHUBAIMIO U Pa3BUTUC CIIOCOOHOCTEH K XHUMUU,

. obecrieyeHrne yCIOBUHM, CIIOCOOCTBYIOIMX TNPHOOPETEHHI0 OOY4YaroIIMMUCS OIbITa
pa3HOOOpa3HOW JAEATEeIbHOCTH, IO3HAHUS M CaMOIO3HAHHUSA, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIILHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JEATEIBHOCTH;

. dhopmupoBaHre yMEHUN OOBSICHATH M OIEHWBATH SIBIICHUS OKPYXKAIOIIEr0 MHpa Ha
OCHOBAaHMH 3HAHUH U ONBITA, MOJYYEHHBIX IIPU U3YUYEHUU XUMUU;

. (dhopmupoBaHHe y 00yJarOIINXCSi TYMaHUCTUUECKUX OTHOIIICHUH, TOHUMaHUS [ICHHOCTH
XUMUYECKUX 3HAHUU )11 BBIPAOOTKH SKOJIOTUUYECKH 11€TIECO00PA3HOTO MOBEACHHS B OBITY M TPYI0BOU
JESATEIBHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3J0POBbS U OKPY’KAIOIIEH MPUPOTHON CPEIbI;

. pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJNIO |
CaMOBOCITUTaHHUIO Ha OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTU K OCO3HAHHOMY
BBIOOPY NpOoGUIIs ¥ HAMIPaBJIEHHOCTH JAIbHENUIIEro 00yUYeHUsI.

Mecto yuyeOHOro npeamera « XuMus»» B Y4eOHOM IJIaHE
B cucreme obuero odpazoBanusi «XuUMHs» MPU3HAHA 00s3aTENIbHBIM YUEOHBIM IIPEIMETOM,
KOTOpBIM BXOJUT B COCTaB MpeAMETHON obOyacTu «EcTecTBEeHHO-HAY4HbIE NMPEAMETHI». YUYeOHBIM
MJIaHOM Ha e€ u3ydeHue oTBeneHo 138 yueOHBIX YyacoB — To 2 4 B HeAeno B 8 W 9 kiaccax
COOTBETCTBEHHO.
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Conep:xanue 00pa3oBaHus M0 rogaM 00y4eHUs
(TpakTHUYecKas 4acTh y4e€OHOTO COJEp)KaHHS MpeaMeTa yCHIICHa MaTephualbHOTEXHHYECKOU
6azoif mentpa «Touka pocra» / nerckoro TexHomapka «KBaHTOPHYM», HCIIONB3YyeMOro JUIs
peanu3anuu 00pa3oBaTEIbHBIX IPOTPAMM B paMKax MPEToIaBaHHs XUMUH )

8 KITACC 2024/2025 yueonwiit 200 Beeoenue

Uto umsyuaer xumuda. IIpocthie u crnoxkHble BemiecTBa. CBOWCTBAa BEHIECTB. XHWMHYECKHI
aneMeHT. DOopMBI CyIIECTBOBAHUSI XUMUYECKOTO 3JIEMEHTa. XUMUYECKUE SBIICHUS, UX OTJIIMYUE OT
¢busnueckux saBneHuil. JlOCTMKEHHMS XMMHMM M UX THpaBUIbHOE HCHOJb30BaHue. crtopus
BO3HUKHOBEHHUS U PA3BUTHS XUMUU. POJIb OTE€UECTBEHHBIX YUEHBIX B CTAHOBJICHUN XMMHUYECKON HAYKH.
OcHoBHbIe 3aKOHBI XUMHHU. O0111ee 3HAKOMCTBO CO CTPYKTYPOil MepHOInYecKOi TabIUIbl: TEPUOABI U
rpynnel. Tabmumna J[.W. MengeneeBa Kak CIpaBOYHOE IOCOOME IS TIONYYCHHUS CBEICHUH O
XUMUYECKUX dJeMeHTax. (OO0o03HaueHWe XHUMHUYECKHX JJieMeHTOB. IIpouncxoxaeHue Ha3BaHUU
XUMHUYECKUX 3JIeMeHTOB. Tabnuia MeneneeBa Kak ClpaBoyHOE MOCOOUE ISl TOTYUYEHUs CBEICHUMN O
XUMHYECKHX JJIEMEHTAaX. XUMUYecKas Gpopmyia, HHIEKC, KO3(DPUIMEHT: 3aucu U YTeHHUEe GOopMYyIL.
Macca aromoB u Mosekyn. OTHocuTenbHass aToMHast Macca. OTHOCUTENIbHAST MOJIEKYJISIpHAsl Macca.
Pacyet MaccoBo#i O XUMHUYECKOTO 3JI€MEHTa o (popmyJie BellecTBa.

Amombl Xumuueckux 31eMeHmog

JlokazarenbcTBa CIOXKHOCTH CTpoeHus aromoB. OmnbiTel Pesepdopna. [lnanerapnas monenb
CTPOEHHUS aTOMOB. XapaKTepPUCTUKA HYKJIOHOB. B3auMOCBs3b NOHATHI: IPOTOH, HEUTPOH, MAacCOBOE
yrcio. CoBpeMEeHHOE ONpeIeNICHHE MOHITUS «XUMHUYECKUH 3J1eMeHT». MI3MeHeHus1, TPOUCXOISIIHE C
YHCIIOM TPOTOHOB, JEKTPOHOB M HEMTPOHOB B COCTaBE aTOMOB XMMHYECKHX JIEMEHTOB. M30TOMHI,
KaK pa3HOBUIHOCTH aTOMOB OJTHOTO 3JIEMEHTA. XapaKTepUCTHUKA dTIEKTPOHOB. CTPOSHHE FIEKTPOHHBIX
000JI0YEeK aTOMOB D3JEeMEHTOB. [lOHSATHE O 3aBEpPIIEHHOM U HE3aBEPIICHHOM AIIEKTPOHHBIX
(oHepreTHYecKnx) YypoBHsX. PacronoskeHWe OHIIEKTPOHOB Ha HSHEPIeTUYECKUX YPOBHSAX, AaTOMBI
METAUIOB M HeMeTasIoB. MoHBI mosoxutensHble W oTpunarenbHble. llonstue uwonHa. Honsl,
00pa3oBaHHbIE aTOMaMHU METAJIJIOB U HeMeTa/uloB. [loHsATHE 00 MOHHOM CBSA3U, CXeMbl 00pa30BaHUs
MOHHBIX coeAuHeHU. Cxembl 00pa30BaHUS MOJEKYI. DIEKTPOHHBIE M CTPYKTYpHBIE (OPMYIIbI.
KoBasnienTHass mosisipHass M HENOJspHAs XHUMUYeckue CBs3U. Cxembl 0Opa30BaHUS MOJEKYI
coeaunenuit (HCI, H20, NH3 u ap.). DnexTpoHHbIe U CTpYKTYpHBIE popMyiibl. CxeMbl 00pa3oBaHUs
JIBYXaTOMHBIX MOJIEKYJI BOJIOPO/Ia, XJIOPA, CEPBI, a30Ta U Ap. DJIEKTPOHHBIE U CTPYKTYPHbIE ()OPMYIIBI.
KpartHocts xumudeckoit cBsi3u. [loHsTue o merammmueckoil cBs3u. Exaunas mpupona XMMHYECKOM
cBsa3u. [lonstne 00 artom-uoHax. I[loHsTHEe 00 0O0OOIIECTBIEHHBIX 3JIEKTpOHAX. BrimonHeHue
yIpa’kHEHHH, TOJrOTOBKA K KOHTPOJILHOI pabdoTe.

Ilpocmuie éewecmea

XapaKkTepucTHUKa MOJ0KEHUSI 3JIEMEHTOB-METAIIOB U HEMETAII0B B [leprnonnueckoii cucreme.
Crpoenue ux aromoB. dusnyeckue CBONCTBA METAIJIIOB U HEMETAJIJIOB — MPOCTHIX BellecTB. Pacuer
OTHOCHUTEIILHON MOJEKYISpHOW Macchl (MMOBTOpPEHHE). AJIOTpONHs Ha mpuMepe ojoBa, (ocdopa,
Kuciopona u yriepoga. KonudecTBo BeliecTBa M €JUHHUIIBI €r0 M3MEPEHHUS: MOJIb, MHJLJIUMOJb,
kwioMonb. [locrositHHas ABoranpo. Pacder MONEKyJISpHBIX MacC BEIIECTB M0 MX XUMHUYECKHM
dbopmynaM. MusmuMonsipHasi ¥ KUJIOMOJIsIpHas Macchl. BolnoHeHne ynpaKHEeHUH ¢ HCTIOJIb30BaHUEM
MOHATUM <«IIOCTOSIHHAsT ABOTaJipo», «KOJUYECTBO BEILIECTBAY», «Maccay», «MOJSpHAas Maccay.
O060061eHre 1 3aKperieHre 3HaHu# 1o Teme «KonruecTBo BelecTBay, peueHne 3KCIepUMEHTaIbHbBIX
3amad. [lonarue o wmomsipHoM oOBeMe ra3oB. HopmanbHble yciaoBus. MUWITUMOJSIDHBIN |
KHJIOMOJISIPHBIN 00beM. BhITIOJIHEHHE YyIIPaXKHEHHH C MCIIOIh30BAHUEM TTOHSATUN «MOJISIPHBIN 00HEMY,
«KOJTMYECTBO BEIIECTBA», «Maccay, «MoJisipHasi Maccay. O00O0IIeH e 1 3aKpETUICHNEe 3HAHUN Ha TeMY
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JIOKyMEHT MOJIUCAH 3JIEKTPOHHOU MOAIUCHIO.

«MounspHBIif 00BEM Ta30B», PEIICHHE IKCIEPUMEHTATBHBIX 3a1ad. O000IeHne U CUCTeMaTH3aIus
3HaHuW. PemeHne 3amad ¥ ynpaXHEHHM € HMCIOJIb30BAHUEM MOHSATHUHA «KOJMYECTBO BEIIECTBA,
«MOJISIpHASI MACCay, «MOJISIPHBIH 00beM», «IIOCTOSTHHAsT ABOTaIpO».

Coedunenusn XumMuuecKkux 31€MeHmoe

[lonsatne o crenenu oxucieHus. OmnpeneneHne CTENEHW OKUCIEHUS 10 (GopMmyIam
coequHeHmnii. CoctaBienne GopmMya OMHAPHBIX COCTUHEHHM, O0MmmiA criocod nx HazBaHUW. OKCHIBIL.
CocraBienue ux ¢opmyia u HazBanuil. Pacuerst mo ¢opmynam. CocraB u Ha3zBaHHUSI OCHOBAaHHM, X
knaccudukanus. Pacdersr mo Qopmymnam ocHoBanuid. Ilpencrasurenu: NaOH, KOH, Ca(OH)2.
Pacuetsl mo ¢opmynam ocnoBanmii. CocTaB W Ha3BaHUS KHCJIOT, UX Kiaccuukanus. PacueTsl mo
¢dopmynam kucinot. [Ipencrasurenu kuciot. Pacdersr mo ¢opmynam kucinor. CocrtaB M Ha3BaHUs
coseit. Pacuetst o ¢opmysam coseit. [Ipeacrasutenu coneit: NaCl, CaCOs, Ca3(PO4)2. Pacuers! mo
dbopmynam comneii. [IpoBepounas paboTta o OCHOBHBIM KJlaccaM HEOPTaHMYECKUX BellecTB. PacueTsl
no QopmysaamM OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX BelleCTB. AMQOTEpHbIE M KPHUCTAJUINYECKUE
BemiectBa. Kpucramimueckue pemerkd. [IoHATHS O MEXMOJIEKYISIPHOM B3aUMOJCHCTBUU U
MOJIEKYJISIPHOIM KpUCTaJuTMuecKoil pemieTke. CBONCTBA BEIIECTB € 3TUM TUIOM perieTku. CBoiicTBa
BELIECTB C PA3HbIM TUIIOM KPHUCTAJUIMYECKUX PEIIETOK, UX MPUHAJUICKHOCTh K Pa3HbIM Kilaccam
coeuHEeH. B3auMOCBS3b TUIIOB KPUCTAIIIMYECKUX PEIIETOK U BUJOB XUMUYECKO cBs3u. [loHsTus
O YHCTOM BEIIECTBE W CMECH, X OTIuuus. [Ipumepsl skuakux U ra3000pa3Hbix cMecei. CrocoOs
paznenenus cmeceid. [IoHATHS O JOJIM KOMIIOHEHTa CMecH. BbIunciieHne ee B CMECH M pacueT Macchl
uu 00beMa BEIIeCTBA B CMECH 10 €ro J1o1e. Perienue 3a1a4 u ynpakHeHH Ha pacyeT JI0JI (MaccoBOi
i o0BbEMHON) U HaXOXJAEHHE Macchl (00beMa) KOMIIOHEHTa cMecH. BrinonHeHne ynpaxHeHU 1
peleHue 3ajgau.

H3zmenenusn, npoucxooauyue c 6euiecmeamu

CriocoObl OYMCTKH BEIIECTB, OCHOBaHHbIE Ha UX (PU3NYECKUX CBoWcTBaX. OUYMCTKA MUTHEBOM
BOJIbI, eperoHka HeTH. [IoHATHE 0 XUMHUECKUX SABICHUSX, X OTIMUYUE OT ¢pu3ndeckux. [Ipu3Haku
U YyCIOBUSl IPOTEKAaHHUs XUMHUYECKMX peakuuil. Peakuums ropenus. KommdecTBeHHas cTopoHa
XUMHUYECKUX PEaKIUil B CBETE yueHHUs 00 aToMax U MOJIeKyJaX. 3HaueHHe 3aKOHa COXPAaHEHHS MAacChl
Bemects. Pons M.B. JlomonocoBa u JI. /lanbTOHA B OTKPBITUM M YTBEPKACHUHU 3aKOHA COXPAHEHUs
Macchl BenecTB. [IoHATHE 0 XMMHUECKOM YpaBHEHHH KakK 00 yCIOBHOM 3allMCU XUMUYECKOM peaKiuu
C TMOMOIIBbI0O XUMHYECKUX (OopMyIl. 3HaUEHHE UHJIEKCOB U KO3()(PUIIMEHTOB.
CocraBiieHne ypaBHEHUN XUMUUYECKUX peaklnid. Pernenne 3a1a4 Ha HaX0XKAEHUE KOJIMYECTBA, MACChI
w1 o0beMa MPOAYKTa PEaKIMU MO KOJIMYECTBY, Macce MM 0OBEMY HMCXOJHOIO BemlecTBa. Te xke
pacyeTbl, HO C HUCHOJb30BAHUEM IOHATHUSA «I0Js» (HMCXOJHOE BEIIECTBO JaHO B BHJIE pacTBOpa
3a]aHHOM  KOHLIEHTpAalMM WM  COJEPKUT  ONpPEIEICHHYI0 JONK0  INpumecei). Pemenue
SKCIEPUMEHTAIBHBIX 33/1a4, 3aKpEIUICHNE 3HAHMM M0 TeMe «XMMHYeCKHe ypaBHEHHs». CyIIHOCTb
peaKkuuii pa3lIoKEHHUs] U COCTABICHUE YpPAaBHEHUW peaKIui, MpoJeNlaHHbIX yuyutesneM. [loHsTtue o
CKOpOCTH XuMHYeckux peakuui. Kartamuzatopsl, ¢epmeHTbl. CyHIIHOCTh peakuuidl COeIWHEHUS.
CocraBneHne ypaBHEHHMHM peakUnid, NPOAEIaHHbIX yuuTeneM. CyIIHOCTh pPEeAaKUud 3aMElICHUS.
CocraBneHrne ypaBHEHMH peakiUil, NPOJAEIAHHBIX YYHUTENeM. Ps aKTHBHOCTH METajUIOB, €ro
UCIOJIb30BaHUE [UIsl IPOrHO3MPOBAHMS BO3MOXKHOCTH IPOTEKAHUSA PEAKLHMH MEXAYy METallllaMU U
pacTBOpaMH KHCJIOT. Peaknuu BBITECHEHMsS OJHUX METAUIOB M3 PAacTBOPOB HX COJEH APYyruMU
MetauilaMu. CymHocTh peakuuid oOmena. CocTaBieHHWE YpaBHEHUH peakiuif, NpoJaeTaHHBIX
yunureneM. Peaknmu HeuTpanu3anuu. YCIOBUS TEUYEHUS PEAaKLUN MEXKIY PpacTBOPaMU KHUCIOT,
1ieJI04el U cosled 10 KOHIA. THUMbl XMMUUECKUX peakiuil (110 MPU3HAKY «YUCJIO U COCTaB UCXOIHBIX
BELIECTB U NPOAYKTOB pEaKLUN») HAa NIPUMEPE CBOMCTB BOABI. Peakuus pas3iiokeHHUs — 3JIEKTPOIIU3
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JIOKyMEHT MOJIUCAH 3JIEKTPOHHOU MOAIUCHIO.

BOJIbI. Peakium coemuHeHns: — B3aMMO/ICHCTBHE BOJIBI C OKCHJAMU METAJUIOB M HeMeTasuioB. [lonarue
«THIIPOKCUIBD). Peakiiny 3aMenieHus — B3auMOJICTBUE BOJIBI C IIEJIOYHBIMU U IIEI0YHO3EMETbHBIMH
MeTajuiaMu. Peakiinu oOMeHa (Ha mpumepe ruaAposn3a cylbdarta aTlOMUHNAS U KapOu1a KalbLus).

Pemenue 3anau u ynpaxaenuid. [loaroroBka Kk KOHTPOJIBHOM padore.

Ilpocmeiimue onepayuu c enjecmeamu (XumuyeckKuili NPAKMUKym)

[IpaBuna TexHHKH 0€30MaCHOCTH MpU OOpamieHHH C JTaOOpaTOPHBIM O0OPYIAOBAHUEM, IPH
pabore B kaOuHETe XUMHH. 3HAKOMCTBO C JaOoOpaTOpHbIM oOopyaoBaHueM. Du3Mveckue u
XUMHUYECKHE peakUMM Ipu ropeHuu cBeud. KauecTBeHHbIN cocTaB mouBbl. Cpena IOYBEHHOTO
pactBopa. AHanu3 Bozbl. [Ipo3paunocTs Boapl. [Ipu3Haku XMMHUUYECKUX pEaKLM: BbIIEICHHUE Ta3a,
BbINIa/ICHNE 0CaJKa, U3MEHEHHE 1BeTa BelecTB. KauecTBenHble peakiuu. [Ipurorosienue pacrsopa
caxapa U pacueT ero MaccoBOM JIOJIU B PACTBOPE.

Pacmeopenue. Pacmeopel. Peakuyuu UOHHO20 oomeHna.

OKucnumenvHo- 60CCMan08umenNbHble PEAKYUU

PactBopel. ®uznueckas W XUMHUYECKAas TEOpUsS PACTBOPOB. TeIJIOBbIE SBJICHUS IpU
pactBopeHuH. ['mapaTel W KpUCTAUIOTMApAThl, KpUCTaUIM3alMOHHas Boja. HaceluieHHsIe,
HEHACBILICHHbIE, TIEPECHIIEHHbIE PAcTBOPbL. XOPOIIO PAaCTBOPUMBIE, MaJOPACTBOPUMBIE U
[IPaKTUYECKH HEPACTBOPUMBIE BEIIECTBA. JEKTPOJUTHI U HEIEKTPOJIUTHL. DJIEKTPOJIUTHYECKAS
Jauccouuanys 1 acconuanus. Mexanusm Juccolranuy BEIECTB C pa3IudHbIM TUIIOM cBsi3U. CTeneHb
ANEKTpoNIUTUYECKOW  auccounanuu. CunbHble U cialOble  3JIEKTPOJIUTHL.  DJIEKTPOJUTHl U
HEIEKTPOJINThL. MeXaHu3M JucCOLMAalUi BELIECTB C pPAa3IMYHbIM TUHOM CBs3H. CreneHb
ANeKTponuTHdecko auccounanuu. CusbHble U cinalble 37eKTpoiuThl. Monbl. CBoiicTBa MOHOB.
Krnaccudukanys HOHOB MO cocTaBy (MPOCTHIE M CIIOKHBIE), MO 3apsiay (KaTHOHBI U aHUOHBI), IO
HAJINYMIO BOJHOM 000710YKHM (THIPOTHPOBAHNE U HeTuApoTupoBaHue). OcHoBHbIe nonoxeHus TIO/I.
Peakiiuu B BOJHBIX pacTBOpax 31eKTpoiauToB. HeobpaTtumelie n oOpatumble peakiuu. MonekyasipHoe
U MOHHOE ypaBHEHHE peakuuid. Peakuuu monHoro oomena. Peakuun Hedrpanuzanuu. Kucnorsr. Mx
KiIaccu(uKkauus IO pPa3NUYHbIM npu3HakaM. OnpeneneHue KUCIOT KakK 3JIEKTPOJIUTOB, UX
aucconuanus. B3auMoneHCTBHME KHUCIOT € METaulaMH, YCJIOBHS TEUYEHUs JTUX peakUui.
DNEKTPOXUMHUYECKUN s HANPSHKEHUS METAJIIOB. B3auMoielicTBUE KUCIIOT € OKCHJAMHU METAIIIIOB U
OcHOBaHUsIMHU. Peakuun HeWTpanuszauuu. B3aumonelcTBue KHCIOT C COJISMHU. 3allUCh YpaBHEHHM
peaknuii (MOJEKYJISIPHBIX M HMOHHBIX) C WCIIOIB30BAaHWEM TaOIHIBI pacTBOpuUMOCTU. OmpeseneHne
OCHOBaHUM Kak »JJEKTPOJIUTOB, WX Auccoruanus. Knaccudukamus OCHOBaHMH MO pa3IUYHBIM
npu3HaKaM. B3aumoaeiicTBue OCHOBaHMI ¢ KuciaoTaMu (MOBTOpeHue). BaumoneiicTBue menodeii ¢
cosisimu (paboTa ¢ TabIuIel paCTBOPUMOCTH ) M OKCHIAMHU HEMETAIUTOB. Pasno)keHne HepacTBOPUMBIX
ocHoBaHui. CocTaB OKCUIOB, X kiaccu¢ukanus. CBoWCTBa KHUCIOTHBIX M OCHOBHBIX OKCHJIOB.
Omnpenenenue conel Kak 3JIEKTPOIUTOB, UX Aucconmanus. Kinaccudukamus coneil. Bsaumoneiicteue
cojieil ¢ MeTajulaMu, OCOOEHHOCTH 3THX PEaKkIMi W B3auMoJieiicTBHe cojieil ¢ comsimu (pabota c
Tabnaumed pacTBOPUMOCTH). B3aummopelcTBue coneil ¢ KUCIOTaMH M IienoyamMu (TIOBTOPEHHE).
[loHsATHE O TEHETHYECKOW CBSA3M M TE€HETHMYECKHMX psAJaX METAUIOB M HEMeTasioB. PaznuuHble
NPU3HAKH KIacCU(UKAMN XUMHUYECKHX peakiuil. OmnpeneneHne creneHeld OKHUCICHUS 3JIEMEHTOB,
o0pa3yloIux BeleCTBAa pa3NUYHbIX KiaccoB. Peakmuu OBP. Ilonstue 00 okucinutene
BOCCTAaHOBUTENE, OKUCICHMM M BOCCTAaHOBJICHHMHU. PelleHne pacueTHBIX 3aJad 110 ypaBHEHUSM,
XapaKTEPU3YIOLIUM CBOMCTBA OCHOBHBIX KJIACCOB COEIMHEHMI, W BBIIIOJIHEHHE OCHOBHBIX KJIACCOB
COCTMHEHHH ATOTO IJIaHa Ha TEHETHYECKYIO CB3b. [10Ar0TOBKA K KOHTPOJbHOU padorte. Mtorosas
KOHTpOJIbHAs paboTa.
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Oobwan xapakmepucmuka Xumuueckux nemenmos (4 u).

CrpoeHue aToma, XapakTep MpPOCTOrO BEIIECTBA; CPABHEHUE CBOMCTB MPOCTOIO BEIIECTBA CO
CBOMCTBaMHM MPOCTHIX BELIECTB, 00OPa30BaHHBIX COCEIHUMH IO MEPUOY U MOATPYIIE dIEMEHTAMU,
COCTaB M XapaKTep BBICHIETO OKCUAA, TUIPOKCHU/IA; COCTAB JIETYYEro BOAOPOIHOTO COSIUHEHUs (s
HeMetauia). CBolicTBa AIeKTpoauToB B cBere TOJl. I'eHeTnueckue psapl MeTaula ¥ HEMETaslia.
CamocrosiTenbHast pabota ¢ ywamuMmucs. 3akpersieHue wmarepuana. [loHsTHE O mMepexoaHbIX
anemMeHTax. AMdorepHoCcTh. ['eHETHYECKUI psii IEPEXOaHOTO deMeHTa. [lepuoauyeckuii 3aKoH U
Ilepuoauueckas cucrema, crpoenue aroMa. 3uadenue [13 u I1C.

Memannwot (14 u)

XapakTepucTUKa MOJIOKEHUS 3JIEeMEHTOB-MeTauioB B Ilepuonuueckoit cucrteme. CtpoeHue
aTOMOB METaJI0B. MeTalNInuYeCKUe KPUCTAUIMYECKUE pelleTKu. MeTajumueckas XuMU4YecKas CBA3b.
XapakTepucTika OONMX XHWMHYECKHMX CBOMCTB METAJNIOB HAa OCHOBAaHWUM HUX TIOJIOKCHHUS B
3JIEKTPOXUMHUYECKOM pany HanpsiKEHUH B CBETE MpEeCTaBICHU N 00
OKHUCJIUTEIIbHOBOCCTAHOBUTEIBHBIX peakiuax. CaMopoaHble MeETaulbl U OCHOBHBIE COCIUHEHUS
METAJUIOB B npupoje. Baxueimme pyapl. [loHsTHE 0 METAaUIypruv U €€ pa3HOBUAHOCTSX: MUPO-,
TUAPO-, AekTpoMetautyprun. Kopposuss MeramioB. CrnocoObl 3allUThl METAJIOB OT KOPPO3HH.
OcoOeHHOCTH (U3HYECKUX W XMMHUYECKAX CBOWCTB IIEJIOYHBIX METAIUIOB. BakHeimme coeuHeHUs
HIEJIOYHBIX METAJIOB: IIEJIOYH, COJIM; UX CBOMCTBA U MpuMeHeHue. O011ast XxapakTepucTUKa METalIOB
BTOPOH TPYIIBI TJABHOH TOJTPYIIIBl, OCHOBHBIC (HU3WYECKUE W XHMHUYECKHE CBOMCTBA
IIeJI0YHO3EMENbHBIX MeTaioB. Baxknelimme coenunenns Ca u Mg, ux npumenenue. Poib kanbuus u
Marausi B )KMBBIX opranu3max. CTpoeHue aToma, (pu3nuecKue U XMMHIeckrue cBoicTBa. [Ipumenenue
amomuHus. CoeIMHEHUST ATFOMUHUS — OKCHJIBI U THJIPOKCHJIBI, HX aM(OTepHOCTh. BaxkHelime comu
AMIOMHUHMS. 3aKperieHue M CHCTeMaTH3allds 3HaHWW 10 TJIaBe MEepBOii: 00Ias XapaKTepUCTHKA
METAJUIOB, XUMHUYECKHE CBOWCTBA METAJUIOB. PemieHne HSKCIEepUMEHTAIbHBIX 3aJad, pPELICHUE
ypaBHeHul. CtpoeHue atoma xeneza. Gusnyeckue u xumuueckue cBoiictBa. [IpumeneHue xenesa.
Coenunenus xenesa Il u xenesza III. I'enetnueckue psanpl. KauecTBeHHbIE peaKIIMU HA HOHBI JKeJe3a.
Ceoilicmea memanioe u ux coeOUHeHul (Xumudeckuit npaxmuxkym)(3 u).

Pemenne nenodek XMMUYECKUX IPEBpAIICHU 10 BapuaHTam. [IoBTOpeHHME Ha INpaKTHKE
XUMUYECKUX CBOWCTB METAJUIOB. 3aKpEIUICHUE 3HAHHUM O PACIO3HABAHUIO M TIOJYYCHHUIO BEIECTB,
3aKpEIUICHUE 3HAHUM 110 XUMUYECKUM CBOMCTBAM BEIIECTB.

Hememannwt (26 u)

[Tonoxxenne HemertamioB B llepuomnueckoi cucteme, OCOOCHHOCTH CTPOEHHUS MX aTOMOB.
Psaner 30. Kpucrammueckoe CTpoeHne HEMETAIUIOB — IMIPOCTHIX BemecTB. Ayutorponus. O30H. Cocras
Bo3ayxa. Ou3ndeckue cBOMCTBAa HEMETaUIOB. OTHOCUTEIBHOCTD MOHATHH «METAUD» U «HEMETaJlI.
Xumudeckrue cBOMCTBa HeMeTalaoB. OKUCIMTENILHBIC CBOMCTBA: B3aHMOJICHCTBHE C MeETajllaMHU,
BOJIOPOJOM, MEHEE 3JIEKTPOOTPULATEIBHBIMU METAJIJIaMU, HEKOTOPBIMU CJIOKHBIMU BELIECTBAMH.
BoccraHoButenbHble  CBOMCTBA HEMETAIJIOB B pEAKIUAX C  KHUCIOPOJAOM,  CJIOKHBIMU
BEILIECTBAMUOKUCIUTEISIMU. MaKpo3JIeMeHTbl M MHKPO3JIEMEHTHl. PoOJIb  MHKpPORJIEMEHTOB B
KU3HECATSIILHOCTH PACTEHUHM, UBOTHBIX M 4eloBeka. OpraHMYecKue BeEIIecTBa: OEJKH, JKUPBHI,
yraesoasl. depmeHThl. Burtamunel. ['opmonsbl. Ilonoxenue B llepuogmueckoin cucreme [l H.
MenneneeBa. CTpoeHue aToMa U MOJIEKYJbl. PU3MUECKHE U XMMUYECKHUE CBOICTBA BOJIOPOJA, €TO0
nonydeHue W npumeHeHue. OOmias XapakTepucThka TamoreHoB. CTpoeHHe aTOMOB TaJIOTCHOB,
CTENEeHN HX OKucieHus. CTpPOEHUE MOJIEKYJl TaJOreHOB. ['alloreHbl — TPOCThIE BEIIECTBA.
3aKOHOMEPHOCTH B UBMEHEHUH UX XUMHUYECKUX U (PU3UICCKHUX CBOMCTB B 3aBUCUMOCTH OT YBEITUYCHHS
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JIOKyMEHT MOJIUCAH 3JIEKTPOHHOU MOAIUCHIO.

MOPSAKOBOTO HOMEpa XMMHYECKOro 3neMeHTa. Kparkue cBeaeHus o xyope, O6pome, uoae, ¢rope.
[Tonydyenue xyopoBogopoaa. XJIOPOBOAOPOA B MpupoAe. XJIOPOBOAOPOI M COJIIHAs KHCIOTA.
XJopuabl, UX NpUMEHEHUE B HapoJHOM Xo3siicTBe. [lomydyeHue raioreHoB METOJOM 3JIEKTPOJIU3aA.
buonoruueckoe 3HayeHue rajioreHoB U ux coequHeHuil. [Ipumenenue raisoreHoB. CTpoeHue aroma
KHCIIOpOo/a. AJUIOTPOIUSl KUCIOpoAa. XapaKTepUCTHKAa XMMUYECKHUX CBOMCTB KHUCJIOPOJA B CBETE
npeacrasineruii 00 OBP. [Ipumenenue kucnopona. CtpoeHue atroma cepbl. Ayutorpornus. Puznueckue
CBOWCTBA pOMOMYECKOM Cephbl.

XapakTepucTiKa XHMHUYECKHX CBOWCTB cephl B cBeTe mnpeacrtaBieHuid o0 OBP. Baxneilimue
COEIMHEHUS CEPbl: CEPOBOJOPOI, CYIb(UIIBI, OKCHUJIBI, CEpHUCTAs] KUCIIOTa, CYJIb(UTHI; UX CBOICTBA,
MoJiyueHue W mpuMmeHeHnue. Pa3OaBieHHas M KOHUEHTPUPOBAHHAs CEepHAas KUCIIOTa, €€ CBOMCTBA,
MI0JIy4Y€HUE U MpUMeHeHue. Peakiiuu B3auMoJIeHCTBUS ¢ cepHOU KucinoTo. CTpoeHre aTOMOB a30Ta.
Crpoenne mMonekyinbl a30ta. PU3nvecKue U XUMHUECKUE CBOWCTBA a30Ta B CBETE NPEACTABICHUN 00
OBP. Ctpoenue monekyiasl amMuaka. @u3ndeckue CBOUCTBa, OJIydeHUE, COOMpaHNe, paclio3HABAaHUE
aMMHaKa. XMMHYECKHE CBOMCTBA aMMHaKa: BOCCTAHOBUTEIbHBIC M 00Opa30BaHHE MOHA AMMOHUS IO
JIOHOPHO-AKIENTOPHOMY MexaHu3My. COJIu aMMOHUS: COCTaB, TIOJy4eHHUE, PU3MUECKUE U XUMUYECKUE
cBoiictBa. [Ipencrasutenu. [Ipumenenue B HapogHOM X03siicTBe. OKCUABI a30Ta. A30THAsI KUCIIOTA,
ee cBoiicTBa U npuMmeHenue. Hurpatel, cenutpsl. Ctpoenue atoma. Amorponusi. CpaBHEHHE CBOMCTB
U IpUMEeHeHue KpacHoro u 6enoro ¢ocdopa. Xumuueckue cporictBa gochopa. Oxeun pocdopa (V) u
oprodocthopnas kucnora. Comu oprodocdopnoit kuciaotel. Dochop B mpupone. Dochopubie
ynobpenusi. CTpoeHue aroma yriepoja. AJIOTponus, CBocTBa MoauuKaluid — anmasa u rpadura.
Nx mpumenenune. AMOp(HBIN YriIepoa U ero copra: KOKC, caxa, IpeBECHBIA yroib. AfcopOuus u ee
MPaKTUYECKOE 3HAYE€HHE. XUMHUYECKHE CBOWcTBa yriepoaa. OKCuAbl yriepoja, MX CBOWCTBa,
noyiyueHue u npumeHeHue. CTpoeHue MOJIEKYJT OKCUIOB YriiepoJa. YToJbHasi KUCIOTa U €€ COJIH.
Baxneiimme xkapOoHATHI: KaJbIMT, COJA, MOTAlll — WX 3HAYCHHE U TpuUMeHeHue. Pacmo3naBaHue
kapOoHaToB. [lepexon kapOoHATOB B THAPOKapOOHATH U oOpaTHO. CTpoenne atoma. CpaBHEHHE €ro
CBOWCTB CO CBOMCTBaMH aroma yriepona. Kpucramimyeckuil KpeMHUN, CpaBHEHUE €ro CBOMCTB C
yrieponoM. [Ipupoausie coenuuennst KpeMuus: Si02, CUIMKATHI U ATFOMOCHIMKATHI. Pa3HOBUIHOCTH
CTeKIa, ero npoucxoxjaeHue. [lomyuenue nemenra. [IponsBoacTBo u npuMeHeHue crekia, papdopa,
[[EMEeHTa. 3aKpelyieHue M CHUCTeMaTH3alus 3HAaHUI 1O TeMme: CTPOEHHE aTOMOB HEMETAaJlIOB,
KOBAJICHTHAsI HEMOJIApHAs XHMMHYECKas CBA3b. PellleHrne SKCIepUMEHTAIbHBIX 3a/1ady U YpaBHEHHI
peakiuii. [ToaroToBKa K KOHTPONBHOU paboTe. 3akperyieHre W CHUCTeMAaTH3alus 3HAHUW 0 TeMeE:
XUMHYECKHe U (U3NYECKUE CBOWMCTBA HEMETAIIOB, XMMHUYECKHUE PEAKIMH, KOBAJCHTHAS MOJIIpHAs
cBs3b. PeleHne skcepuMeHTaNbHbIX 337a4 U ypaBHeHuH. [1oaroToBKa K KOHTPOJIbHOM padorTe.
Pabora Hazg ommbkamu. Ceoiicmea nememanioe u ux coeOuHenuil

3 u).

Pemenne »skcnepuMeHTanbHbIX 3amay 1o Teme «[loarpymma kuciopoaa». Pemienue
SKCIEPUMEHTANIBHBIX 3a7a4 1o teme «lloarpynma azora m yriepojay». 3akperieHue 3HAHWM 110
MOJIYYEHUIO U PACIIO3HABAHUIO Ia30B.

Opzanuueckue eewgecmea (12 u)

BemectBa opranmdyeckue u HeopraHuueckue. IIpuumHBI MHOr0oOOpa3usi OpraHU4YecKUX
coeanHeHM. BaneHTHOCTh. XUMUYECKOE CTPOCHUE OPraHMYECKUX COeAMHEHU. MONeKyspHbIe U
CTPYKTypHBIE (OpPMYJBI OPraHUYECKUX COEOUHEHUM. [ OMOJOrM4eckuili psan MpeaeabHBIX V/B.
Papukanel. U3omepsl 1 uzomepusi. @Pu3nyeckue 1 XMMHYECKUE CBOMCTBA. MeTaH M 3TaH: CTPOEHUE
Moiekyi. 'openue Merana u 3taHa. [Ipumenenne metana. XMMHUYeCKOE CTPOCHHE MOJIEKYJIbI ATHIICHA.
JBoiiHas cBs3b. B3aumopelictBue stuieHa ¢ Bojoi. [lomumepuzanus stuiieHa. [lonustunen u ero
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JIOKyMEHT MOJIUCAH 3JIEKTPOHHOU MOAIUCHIO.

3HaueHue. [loHATHE O IpEeAeNbHBIX OJHOATOMHBIX CIUPTaX Ha IPUMEPE METAHOJIA U JTaHOJA.
Tpexaromuslii ciupT raunepud. OKUCIIEHHE ATUIIOBOTO CHUPTAa B YKCYCHBIN anbiaeruf. [lonsrue 06
anpaeruaax. Okucienue anpaeruaa B Kuciaory. OlHOOCHOBHBIE HETIpeiebHble KapOOHOBBIE KHCIIOTHI
Ha IpUMepe YKCYCHOM Kucinorel. Ee cBoiictBa M npumeHeHne. (CTeapuHOBas KHCIOTa Kak
MPEJCTaBUTEIb KUPHBIX KAPOOHOBBIX KUCIIOT. Peakius sTepuuKamy.

ITonsarue o cnoxsbix 3pupax. Ilonarue 06 amuHokucaorax. Peakiuu nonukonaeHcauuu. benku, nx
cTpoeHue u ononorndyeckas poib. [lentuanas cBs3p u nonunenTuasl. [lepBudnas cTpykrypa O0enKoB.

buonornueckue Gynkmuum 6eaxoB. CBoMcTBa OCIIKOB M KaueCTBEHHBIC peakiuu Ha Oenku. [lonsaTue 00
yraeBonax. ['moko3a. Ee cBoiicTBa u 3Hauenue. Kpaxman u nemtronosa. Ix Ouonorudeckast podb.
[Tonumepsl mpupoOHBIE M CUHTETHUECKHE. Peaknuu mnoimMepu3anuu U MOJUKOHACHCAIUU.
[InacTmacchl ¥ BOJIOKHA. 3akperuieHHe M cucTeMaTh3anusl 3HaHuil. PerneHue skcrepruMeHTaIbHBIX
3ana4y. 3akpennenue (64)

O060011€eHKE, 3aKpEIUIEHUE U CUCTEMaTH3alusl 3HaHUH 110 Kypcy xumuu 9 knacca. [loBropenue
nporeHHbIX TeM: llepuoanueckuii 3akoH u [lepuoanueckas cucrema, BUAbl XUMUYECKUX CBSI3EH U
THUIIBI KPUCTATUTUYECKUX PEIIETOK, TUIIbI XUMHUYECKHUX PEAKIIH, KIACChl XMMUYECKUX COSAMHEHUN.

Pemenue OKCIICPUMCHTAJIbHBIX 3a1a4, pCIICHUC ypaBHeHI/Iﬁ peaKHHﬁ.

Mesicnpeomemmnvnie ceazu

Peanuzanus MexXnpeIMeTHbIX CBsI3€l IPU M3yYEHUHM XUMUU B 8 U 9 Kilacce OCylIeCTBISETCS
4yepe3 UCIOJIb30BaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK W TOHSATUH, SBIISIOIINXCS
CHUCTEMHBIMHU JJIs1 OT/ICIIbHBIX TTPEIMETOB €CTECTBEHHO-HAYUHOTO IHKJIa OO0I1e eCTEeCTBEHHOHAYYHbIS
TIOHSATHSA: HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPH S, aHATN3, CHHTE3, KIIaCCU(PUKALIHS, TEPUOIUYHOCTD,
HaOII0JIeHNE, SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHHUE, MOJIEIb, SIBJICHUE, MAPHUKOBBIA I (DEKT,
TEXHOJIOTHS, MaTepuanbl Du3mka: maTepusi, aToM, SJIEKTPOH, MPOTOH, HEHUTPOH, WOH, H30TOII,
PaINOaKTUBHOCTh, MOJIEKYJIA, AIEKTPUUCCKUN 3apsif], TPOBOIHUKH, MOJTYNPOBOJIHUKH, TUIIECKTPUKH,
(hoTOdIEMEHT, UHIUKATOP, BEIIECTBO, TEJNO, 00BEM, arperaTHOE COCTOSTHUE BEIECTBA, Ta3, PacTBOP,
PacTBOPUMOCTD, KpHUCTAJIINYEeCKasi PEMIETKA, CIUIaBbl, (U3UUYECKUE BETUYNHBI, €AUHUIBI H3MEPEHUS,
KOCMHUYECKOe TMPOCTPAHCTBO, IIaHeThl, 3BE3abl, ConHue. buonorus: ¢oTocuHTE3, ABIXaHUE,
o6uocgepa, sKocucTeMa, MUHEPATbHBIE YA0OOPEHUS, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, MUTATEIbHBIE
BemiectBa ['eorpadus: atmochepa, runpochepa, MUHEPAITBI, TOPHBIE TOPOIbI, ITOJIE3HBIE HCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

Ilnanupyembie pe3yJbTaThl OCBOCHHUS Y4e0OHOI0 NMpeaMeTa

JIuunocmmuute pezynomamor O0yuaouuiica NOAYYUmM 603MOHCHOCHY 014 hopmuposanus
cnedyrwuux auunocmuvix YY/I:

. orpe/ieIeHue MOTHBAIIUN U3y4YeHHsT yI4eOHOro MaTepHraa;

. OLICHUBAHWE YyCBAaWBAaEeMOI0 y4eOHOro MaTepuayia, HCXOIS W3
COLMAIBHBIX M JUYHOCTHBIX LIEHHOCTEMH;

° ITOBBIIIICHUE CBOCIO O6pa3OBaTeJIBHOFO ypOBHH 148 ypOBHSI TOTOBHOCTH K
I/I3y‘IeHI/IIO OCHOBHBIX I/ICTOpI/I‘IeCKI/IX COGBITHfl, CBA3aHHBIX C pa3BI/ITI/IeM XUMUHN H"
0011IecTBa;

° 3HAHUC HpaBI/IH IIOBCACHHUA B ‘Ipe3BBI‘IaI>iHBIX CI/ITyaHI/IHX;
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JIOKyMEHT MOJIUCAH 3JIEKTPOHHOU MOAIUCHIO.

. OLICHUBAaHHE COLHUAIBHOW 3HAYUMOCTH TPO(EcCHii, CBI3AHHBIX C
XHMHEH;
. BJaJICHUE TMpaBUJIaMH OE30MacHOr0 OOpalieHus ¢ XUMHYECKUMH

BeIIeCTBAMH U 000PYAOBAHUEM, TIPOSBICHUE SKOJIOTUIECKON KYJIBTYPHI .

Memanpeomemmnboie pe3yibmantvl

PerynsiTuBHbie
Obyuarowuiics noay4um 03MONCHOCIb OJisl POPMUPOBAHUSA CTLEOYIOUUX Pe2YTSMUBHBIX
yvi:
. I[eJIeToaranue, BKIFoYasi MOCTAHOBKY HOBBIX IIEJICH, TpeoOpa3oBaHUe
MPAKTUYECKOM 3aJaud B II03HABATEJIbHYIO, CAaMOCTOSTENIbHBIM aHadu3 YCIOBUH
JOCTHKCHHUS IIeJTM Ha OCHOBE y4&Ta BBIJICIICHHBIX YYHUTEICM OPUCHTHUPOB JICHCTBUS B
HOBOM y4eOHOM MaTepuale;

® IUIaHUPOBAHUC ITYTU JOCTUIKCHUSA ueneﬁ;
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JIOKyMEHT MOANUCAH 2JIEKTPOHHOU ITOIIUCHIO.
yCTaHaBJIEHUE LIEJIEBBIX IPUOPUTETOB, BBIICTICHNE allbTEPHATUBHBIX CIIOCOOOB
JNOCTHXKEHHS TN W BbIOOp Hambonee 3PQPeKkTUBHOrO crocoba; ¢ yMEHHE CaMOCTOSITEIBHO
KOHTPOJIMPOBATh CBOE BpEMsl W YNPABIATH MM; ¢ yMEHHE NPUHUMATh pEIIeHUs B MPOOIEMHOM
CHUTYAIIHH;

. MMOCTAaHOBKA y4EOHBIX 3aj1a4, COCTABJICHHE TUIAHA U ITOCJIEI0BATEILHOCTH
JIEHCTBHI,
. opraHm3anysi pabodyero MecTa TMPU BBINOJIHEHUH XHUMHUYECKOTO
IKCIICPUMEHTA;
. MIPOTHO3UPOBAHUE PE3YJIbTATOB OOYYCHHS, OICHUBAHUE YCBOSCHHOTO

Marcpuraia, OLCHKAa KauCCTBa W YPOBHS IMOJTYYCHHBIX 3HaHI/If/'I, KOppCKIMA IJIaHa U
criocoba aeicTBHs pu HeoOxoaumocTH . Ilo3HaBaTenpHble OOyYaIOUMIMIACS TTOIYIUT
BO3MOXXHOCTB JIJIs1 (DOPMHUPOBAHHUS CIICIYIOIINX TT03HaBaTebHBIX YY1

. TIOMCK U BBIJIEIICHUE HH(POPMALIHH;

. aHaIM3 YCIOBUI M TpeOOBaHMI 3a/1aud, BBIOOp, COIOCTaBICHUE W
000CHOBaHHE cIIOCO0a penIeHNs 33/1a49H;

. BbIOOp HauOosiee A(PPEKTUBHBIX CHOCOOOB pEIICHHS 3aqa4dl B
3aBUCHMOCTH OT KOHKPETHBIX YCIIOBUH;

. BBIIBI)KEHNE U 000CHOBAaHUE TUIIOTE3bI, BEIOODP crloco0a €€ IpOBEpKU; ©
CaMOCTOSITENIbHOE CO3/IaHUE aIrOPUTMA AEATEIbHOCTH IIPU PELICHUH podiieM

TBOPYECKOTI'O U ITOMCKOBOI'O XapaKTepa,

. YMEHHS XapakTepu30BaTh BEIIECTBA II0 COCTaBy, CTPOCHUIO U
CBOICTBaM;
. OMKCHIBAHUE CBOWCTB: TBEPABIX, KUAKUX, Ta3000pa3HBIX BEIIECTB,

BBIJICJICHHUEC UX CYIHICCTBCHHBIX ITPHU3HAKOB,

. n300pakeHNe cocTaBa MPOCTEHUIINX BEIECTB C MOMOIIBI0O XUMMUYECKUX
(GbopMyJ1 U CYHITHOCTH XMMUYECKUX PEaKLUi C MOMOIBI0O XUMUYECKUX YPaBHEHUM;

. MpOBeJIeHUE HAOJIO/IEHUH, ONMHUCaHue MPU3HAKOB U YCJIOBUN TEUEHHS
XUMUYECKUX PEAKIUH, BBIITOJIHEHUE XUMUYECKOTO SKCIIEPUMEHTA, BBIBOJIbI HA OCHOBE
aHaJM3a HaOJIOJCHUH 3a HKCIEPUMEHTOM, pEIIeHUE 3aj]ad, MOJIydeHHEe XMUMHUYECKOM
MH(pOpPMAIUY U3 PA3IMYHBIX HCTOYHHUKOB;

* YMCEHHUEC OpTaHU30BBIBATE UCCIICAOBAHNE C LCIIBIO IIPOBEPKU I'MITOTES;

® YMCHHEC MOCHIaThb YMO3AKIHOYCHUA (I/IH,ZLYKTI/IBHOC u 110 aHaHOFI/IPI) n
BBIBOJbI;

® YMCHHC 00BEKTHBHO OIICHUBATb I/IH(I)OpMaI_II/IIO O BCIIECCTBAX H

XUMHYCCKUX IpoHeccax, KPUTHICCKHN OTHOCHUTHCA K HCGB}IOHayIIHOfI I/IH(bOpMaHI/II/I.

Kommynurkamuenwie

Obyyatowuiics NOIYYUM 03MONCHOCIb 01 POPMUPOBAHUSA CEOVIOUUX KOMMYHUKAMUBHBIX
yvi:

. MOJIHOE ¥ TOYHOE BBIPAKEHHE CBOMX MBICIIEH B COOTBETCTBUU C 33J]a4aMH U YCIOBUSAMHU
KOMMYHHKAIUH;
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JIOKyMEHT MOANUCAH 2JIEKTPOHHOU ITOIIUCHIO.

. aJICKBATHOE HCIIOJIb30BAHUE PEYEBBIX CPEACTB JUIA ydacTUs B JHUCKYCCHH H
apryMeHTaluy CBOEH MO3UIMH, YMEHHE IPECTABIATh KOHKPETHOE COJEPKAHNE C COOOILIEHUEM €ro B
IIUCbMEHHON M YCTHOH (hopMe, olpeaesieHHe Clioco00B B3aUMOJEHCTBUS, COTPYAHUYECTBO B ITOMCKE
u cbope nnpopmanmu;

. oIpeJieieHue Ccroco0OB B3aMMOJEHCTBHS, COTPYIHHYECTBO B IIOMCKE U cOope
uHbopMalMy, ydacTHE B JMajore, IUIAHUPOBAHHWE OOLIMX CIOCOO0B paldoThl, MPOSIBICHUE
YBa)XKUTEIBHOTO OTHOLIEHMSI K IPYTUM Y4allluMCS;

. ONMCAaHUE COJICPKAHUS BBINOJHIEMBIX JIEMCTBUM C LEJIbK0 OpPUEHTUPOBKU B
MPEIMETHONPAKTUYECKOMN AEATEIbHOCTH;

. YMEHUSl YUYUTHIBATh pa3Hble MHEHUS M CTPEMUTHCS K KOOPAMHALMUU PA3ITUYHBIX
MO3ULUNA B COTPYAHUYECTBE;

. ¢opMynMpoBaTh  COOCTBEHHOE MHEHME U  IO3ULUI0, apryMEHTUpOBaTb U
KOOPJAWHUPOBATH €€ C MO3UIMUAMHU NapTHEPOB B COTPYAHUYECTBE TPU BHIPAOOTKE OOIEro peuieHus B
COBMECTHOH JI€ATEIbHOCTH;

. OCYILIECTBIISATh B3aWMHBII KOHTPOJb M OKa3blBaTh B COTPYIHUYECTBE HEOOXOAUMYIO
B3aMMOIIOMOIIb;,  TUIAHUPOBATH OOMIME CHOCOOBI PabOTHI; OCYHIECTBIATH KOHTPOJb, KOPPEKIHIO,
OLICHKY
nelcTBUl mapTHEPA, yMETh YOeXkK/1aTh;

. UCIIOJIb30BaTh AaJ/IeKBaTHbBIE SI3BIKOBBIE CPEJICTBA JJIsi OTOOpak€HUS CBOUX YYBCTB,
MBICJIE, MOTHBOB W TOTPEOHOCTEN; OTOOpakaTh B peun (ONucaHue, OOBSICHEHWE) COJAEpIKaHUE
COBEpIIAEMbIX JIEHCTBUH, Kak B (opMe T'POMKOHN COLMAIM3UPOBAHHOW peud, Tak U B Qopme
BHYTPEHHEH peuy;

. pa3BUBaTh KOMMYHUKATHBHYIO KOMIICTEHIIMIO, HWCIIONB3Ysl CpPEICTBA YCTHOW H
MUCHbMEHHOW KOMMYHUKALMU MpU paboTe ¢ TeKCTaMH y4yeOHUKa U JIOTIOJHUTENIBHONW JTUTEepaTypoil,
CIPaBOYHBIMU TAOJIUIIAMH, TPOSABIATH TOTOBHOCTh K YBaXEHNUIO MHOM TOYKHU 3pEHUS ITPU 00CYKICHUU
Pe3yIbTaTOB BHIIOJIHEHHON PaOOTHI.

Ilpeomemnvimu pezynomamamu uzyuenus npeomema «Xumua» é 8 Kknacce a6aa0mcs
cnedyrouiue yMeHus:

1. B no3nasamenvHotl cghepe:

* 1aBaTh OIpeAeTICHUS U3yUYEHHBIX MOHATUMN: BEIIECTBO (XUMUYECKH 3JIEeMEHT, aTOM, HOH, MOJIEKYJIa,
KpUCTAJIJIMYECKasl pellleTKa, BEIIeCTBO, MPOCThIE U CIIOKHBIE BEILECTBa, XUMHUYecKas (opmyia,
OTHOCHUTENIbHAsl aTOMHas Macca, OTHOCHUTENbHAs MOJEKYJspHas Macca, BaJEHTHOCTb, OKCHJBI,
KHUCJIOTBI, OCHOBAaHHUS,  COJH, aM(OTEPHOCTb, UHIUKATOP, NEPUOTUIECKUN 3aKOH, NEepHOANYECKast
cucrema, nepuoanyeckas Tabiuia, U30TOMbI, XUMUYECKast CBSI3b, DJIEKTPOOTPHUIIATEIEHOCTh, CTENIEHb
OKHCJIEHHUS, JIEKTPOJIUT); XUMHUYECKas peaklus (XMMUYECKOE ypaBHEHHE,  I'€HETHYECKas CBS3b,
OKHCJIEHNE, BOCCTAHOBJIEHHE, DJIEKTPOJIUTUYECKAs IUCCOLMALINSL, CKOPOCTh XMMHUECKOHN peaklun); -
OIMCHIBATh JAEMOHCTPALlMOHHBIE U CAMOCTOSITEJIbHO IPOBEAEHHBIE HKCIEPUMEHTHI, MCIONb3Yys IS
3TOTO €CTECTBEHHBIN (PyCCKUI, pOJIHOM) SA3bIK U S3bIK XUMHH;

* ONMCHIBATh U Pa3inyaTh W3YUYEHHBIE KJIACChl HEOPraHMYECKUX COEIMHEHUM, IPOCTBIE U CIIOKHBIE
BEIIECTBA, XUMUUYECKHE PEAKIINH;
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JIOKyMEHT MOANUCAH 2JIEKTPOHHOU ITOIIUCHIO.

KJIaccu(puIpoBaTh U3Yy4YECHHbIE 00BEKTHI U SIBJIICHUS;
* HaOmoaTh JAEMOHCTPUPYEMBIE U CAMOCTOATENBHO IPOBOJUMBIE OIBITHI, XUMHUECKUE pPEaKLUH,
MPOTEKAIOIINE B PUPOJIE U B OBITY;
* JIeNaTh BBIBOJBI U YMO3AKIIIOUEHHs U3 HAOIIONEHUM, U3YyYEHHBIX XMUMUYECKUX 3aKOHOMEpPHOCTEH,
IIPOrHO3MPOBaTh CBOMCTBA HEHU3YYCHHBIX BELIECTB II0 AHAJIOIMM CO CBOMCTBAMM H3YYCHHBIX;
CTPYKTYpUPOBaTh HM3Y4YECHHBIH MaTepual M XUMHYECKYI0 HH(POPMALHUIO, MOIYYEHHYIO U3 APYrux
HCTOYHUKOB;
* MOJEJIUPOBATh CTPOCHHUE ATOMOB 3JIEMEHTOB IIEPBOT0 — TPETHEr0 NEPUOAOB (B paMKax U3y4EHHBIX
noyioxkeHuii Teopun  D. Pesepdopaa), cTpoeHUE MPOCTEUIITNX MOJICKYIT.

2. B yennocmmuo-opuenmayuonnoi cgepe:
AQHAIN3UPOBAaTh M OLIEHMBATh IOCJIEACTBUSA [UIsl OKpYy)Kawolleld cpeabl OBITOBOM U
MIPOU3BOICTBEHHOH JIESTEITLHOCTH YEIIOBEKA, CBA3aHHOMW C MepepaboTKON BEIIECTB.

3. B mpyoosoii chepe:

* IPOBOAUTH XUMHYECKHI OKCIICPUMCHT.

4. B cipepe bezonacnocmu dcusHeOesimeibHOCmL:
OKa3bIBaTh IMEPBYIO MOMOIIL MPHU OTPABICHHSIX, OXOraX M JPYTUX TpaBMaX, CBS3aHHBIX
BelIeCTBaMH U JaOOPaTOPHBIM 000PYTIOBAaHHEM.
OMKCHIBATh CBOWCTBA TBEPIBIX, KUAKUX, Ta3000pa3HBIX BEIIECTB, BBIACIAS UX
CYILIECTBEHHbBIE MPU3HAKHY;

. XapakTepu30oBaTh BEIIECTBA 10 COCTaBy, CTPOCHHIO ¥  CBOWCTBaM,
YCTaHABIIMBATh MIPUYNHHO-CJICICTBEHHBIC CBSI3U MEXK/Ty TAHHBIMH XapaKTePUCTHKAMHU
BEIIIECTBA;

PacKpBIBATh CMBICT OCHOBHBIX XUMHUYECKUX IMOHATHH «aTOM», «MOJIEKYIIa», «XUMHYCCKUN
JIIEMEHTY», «IIPOCTOE BEIIECTBO», «CIOKHOE BEIIECTBO», «BAJEHTHOCTHY», HWCIOJIB3ys 3HAKOBYIO
CUCTEMY XUMUU;

. M300pakaTh COCTaB MPOCTEHINNX BEIIECTB C MMOMOIILI0 XUMHUYECKHX (HOPMYIT U

CYUTHOCTh XMMHUYECKHUX PEAKIIUi C TOMOIIbI0 XUMHUYECKUX YPaBHEHUH;

. BBIYHUCIIAT OTHOCUTENBHYIO MOJEKYISPHYIO M MOJSIPHYKO MacChl BEILECTB, a
TaKKe€ MaCCOBYIO JOJIF0 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUSIX JJIs OLICHKN UX TPAKTUYECKON
3Ha4UMOCTH;

. CPaBHUBATH 10 COCTaBY OKCHUJBI, OCHOBAHMS, KUCIIOTHI, COJIU;

. KJIaCCU(UIIUPOBATH OKCHJIBI U OCHOBAHHUS 10 CBOWCTBAM, KUCJIOTHI U COJIH 110
COCTaBYy;

. MI0JIb30BATHCS JIAOOPATOPHBIM 00OPYAOBAaHHUEM U XUMHUYECKOH MOCY10H;

. IPOBOJUTH HECIOXKHbBIE XUMHUYECKUE OIBITHI M HAOMIONEHUS 32 U3MEHEHUAMU

CBOMCTB BEIIECTB B MPOIECCE UX MPEBPAIICHHI; COOI0IaTh MpaBuia TEXHUKH O€30MaCHOCTH
IIPY IPOBEICHUU HAOIIOICHUI U OTIBITOB;
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JIOKyMEHT MOANUCAH 2JIEKTPOHHOU ITOIIUCHIO.

. pa3inyaTh SKCIEPUMEHTAIBHO KUCIIOTHI U IENOYH, MTOJIb3YICh UHIUKATOPaMU;
0CO3HaBaTh HEOOXOAUMOCTb COOJIFOICHUS Mep O€30MacCHOCTH NP OOpaIeHUH ¢ KUCIOTaMU U
LICJIOYaMHU.

: pacKpbIBaTh CMBICH NepuoanYecKoro 3akona /. 1. Menneneesa;

. OIKCHIBATh U XapaKTEPH30BaTh TAOIUYHYIO (OPMY MEPUOTUYECKON CHCTEMBI

XHUMHUYECKUX 3JICMCHTOB;,

® XapaKTCPU30BaTh COCTAB ATOMHBIX AJCP U PACIIPCACIICHUC YU CJIa 3JICKTPOHOB I10
OJICKTPOHHBIM CJIOSIM aTOMOB XHMMHUYCCKHX 3JICMCHTOB MallblIX IICPUOJ0B HepI/IO,HH‘leCKOfI
CHUCTCMBI, a TAKXKEC KaJIUd U KaJIbIIUs,

. pasnuuaTh BHUbIl XHMHYECKOW CBSI3U: HOHHYIO, KOBAQJICHTHYIO IOJISIPHYIO,
KOBAJICHTHYIO HETIOJIIPHYIO U METAJTMYECKYIO;

. U300pakaTh DJICKTPOHHO-UOHHBIC (HOPMYIIBI BEIIECTB,

00pa3oBaHHBIX

XUMHWYCCKUMH CBA3AMHA PA3HOT'O BUA,

. BBISIBJIATh 3aBUCUMOCTBH CBOMCTB BELIECTB OT CTPOCHMS MX KPUCTAJUIMYECKHUX
pEemETOK:

HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, MCTAJINIMIYCCKHX;

® XapaKTCPpHU30BaTb XHUMHUYCCKHUC OJICMCHTBI W HX COCIHMHCHHA Ha OCHOBC
TTIOJIOXKCHHUA 3JICMCHTOB B HCpHO}IH‘{eCKOﬁ CHCTEME U OCOOCHHOCTEH CTPOCHUA UX aTOMOB;,

® XapaKTCPU30BaTb HAYYHOC WU MHPOBO33PCHYUYCCKOC 3HAUCHUC IICPUOJUUCCKOTO
3aKOHa 1 HepHOHHHeCKOﬁ CHUCTCMBI XUMHUYCCKHUX 3JICMCHTOB Z[ n. MeHneneeBa; * 00BACHATH
CYThb XUMHUYCCKUX TTPOLECCOB U UX IMTPUHIUIIHAIIBHOC OTIINYUC OT (1)I/ISI/II{CCKI/IX;

® HAa3bIBATh IIPU3HAKU U YCIIOBUSA NPOTCKAHUA XUMUYCCKUX peaKI.[PIfI;

. YCTaHaBJIMBATh IPUHAAIEKHOCTh XUMUUECKOH PEAKIINU K ONPEeIIEHHOMY TUITY
10 OAHOMY U3 KJIACCU(UKALMOHHBIX MMPU3HAKOB: 1) IO YMCITy U COCTaBY UCXOJIHBIX BEIIECTB U
MPOAYKTOB peakuuu (peakuuu COEAMHEHHUS, Pa3joXKEeHHs, 3aMelleHus U oOMeHa); 2) Io
BBIJICJICHHUIO WJIH TOTJIOMIEHUIO TETIOTHI (PEaKIIUK AK30TEPMUUYECKHUE U SHIOTEPMUUYECKHE); 3)
[0 W3MEHEHUIO CTeNEeHEeW OKHCIEHMS XMUMHUYECKHX D3JIEMEHTOB (peaklIMHU OKHCIUTEIbHO-
BOCCTAHOBUTEINbHBIE); 4) 110 0OpaTUMOCTH Tpoliecca (peakiuu o0paTuMble U HEOOPaTUMBIE);

. COCTaBJISITh YPaBHEHUS DJIEKTPOJUTHUECKON NHUCCOLMAIMK KUCIOT, IIeNoueH,

COJiell; TOJIHbIE W COKpall€HHbIE HOHHBIE YpaBHEHHUS peakiuuil oOMeHa; YypaBHEHHS
OKHCIIUTEIbHOBOCCTAHOBUTEIIBHBIX PEAKIIUI;

. MPOTHO3UPOBATh MPOJIYKTHl XMMUYECKHX peaKIUi 1o (opmysinaM/Ha3BaHUIM
MCXOJ/IHBIX BEIECTB; ONMPEAEATh UCXOAHbIE BellecTBa MO (opMysIaM/Ha3BaHUAM MPOAYKTOB
peaxkuuu;

. COCTaBJIAITh YPAaBHEHMs PEAKLMH, COOTBETCTBYIOUIMX I1OCIIEI0BATEIBHOCTH

(«uenouke») MpeBpalleHuii HEOPraHUYECKUX BEIECTB PAa3INYHbBIX KJIACCOB;

. BBISIBJIATH B TMIPOLIECCE SKCIEPUMEHTa TMPU3HAKU, CBUICTEILCTBYIOUIUE O
MPOTEKaHUN XMMHUYECKOM peakluu;

. MIPUTOTOBJISITH PACTBOPHI C OMPEACIEHHON MAaCCOBOM JT0JI€H PACTBOPEHHOTO
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JIOKyMEHT MOANUCAH 2JIEKTPOHHOU ITOIIUCHIO.
BEIIECTBA;

. ONPEAENATh XapaKTep Cpeabl BOJAHBIX PAaCTBOPOB KHUCJIOT M LIEIOYEH 10
W3MEHEHUIO OKPACKU MHAMKATOPOB; IIPOBOAUTH KAYECTBEHHBIC PEAKLUHU, ITOATBEPKIAIOIINE
HAJINYKE B BOAHBIX pacTBOpax

BCIICCTB OTACIBHBIX NOHOB
® OMpCACIATh MPUHAMJICIKHOCTD HCOPraHNUCCKHUX BCUICCTB K OTHOMY U3

HU3YUCHHBIX KJIaCCOB/prHHZ MCTAJIbl 1 HEMCTAJIJIBI, OKCHAbI, OCHOBAaHU, KHUCJIOTHI, COJIH,

. COCTaBJIATH (POPMYIIBI BEIIECTB MO0 WX HA3BAHUSM;
. OIPEEIATh BAICHTHOCTh U CTEIIEHb OKUCIIEHUS JJIEMEHTOB B BELIECTBAX;
. COCTaBJIATh (POPMYJIBI HEOPraHWYECKUX COCJIMHEHMH IO BAJIEHTHOCTSIM U

CTENEHSIM OKHUCIIEHUS D3JEMEHTOB, a TaKXe 3apsjaM MOHOB, YKa3aHHbIM B TaliuLe
PacTBOPUMOCTH KHCJIOT, OCHOBAaHUH U COJIEH;

. OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHUsS (PU3NYECKUX U XMMUYECKUX CBOMICTB
IPOCTBIX BELIECTB (METAIJIOB M HEMETAJUIOB) M HX BBICHIMX OKCHJIOB, OOpa30BaHHBIX
3JIEMEHTaMU BTOPOT'O U TPETHETO MEPHO/IOB;

. Ha3bIBaTh OOIIME XMMHUYECKUE CBOMCTBA, XapaKTEpHbIE AJIA TPYII OKCHUIOB:
KHCJIOTHBIX, OCHOBHBIX;

® Ha3bIBAaTh O6H_[I/Ie XUMHUYCCKHUC CBOI>'ICTB8., XapaKTCPHBIC IJIA KAXKAO0TO U3 KJIIaCCOB
HCOPraHNYCCKUX BCIICCTB: KUCJIOT, OCHOBaHHﬁ, COJ'ICfI;

. IIPUBOAUTH IIPUMEPHI PEAKIUH, IOATBEPKAAONIUX XUMAYECKHE CBOWCTBA
HEOPraHWYECKUX BEIECTB: OKCHIO0B, KHCIIOT, OCHOBAHHUI U COJIEH;

® OonpeaAcIsITb  BCHICCTBO-OKHUCINTCIIb n B€HICCTBO-BOCCTAHOBUTCIIb
B

OKHCJIINTCIIBHOBOCCTAHOBUTCIILHBIX PCAKIUAX

. COCTaBJISITh OKUCIIUTEIbHO-BOCCTAHOBUTENBbHBIN OanaHc (Uid H3y4YEHHBIX
peaxkuuii) Mo NpeUIoKEHHBIM CXEMaM PEaKIIHii;

. MIPOBOAMTH JaOOPATOPHBIE OMBITHI, MOATBEPHKAAIOIINE XUMHUECKHUE CBOICTBa
OCHOBHBIX KJIACCOB HEOPTaHNYECKHUX BEILECTB;

Ilpeomemnvimu pesynomamamu uzyuenus npeomema «Xumua» 6 9 Knacce A6na10mcsa
cneoyoujue ymenua:

1. B no3nasamenvHotl cghepe:

- JIaBaTh OIPEICICHUS M3yYCHHBIX MOHSATHI: BEMIECTBO (XMMHYECKUN 3JIEMEHT, aTOM, WOH,
MOJIEKYJIa, KPHUCTaUTMYeCKasi PeIIeTKa, BEMIECTBO, MPOCThIC M CIIOKHBIE BEIIECTBA, XUMHUYECCKas
dbopMyrna, OTHOCHTENbHAs aTOMHAasi Macca, OTHOCHTENbHAs MOJEKYIspHAas Macca, BaJCHTHOCTH,
OKCHJIBI, KHCJTIOTBI, OCHOBaHWUS, conu, aM(pOTepHOCTb, HHJIUKATOP, MEPUOJUYCCKUI 3aKOH,
nepuoandecKkasl ~ CUCTeMa,  Iepuoaudeckas  TaOnuWIa,  W30TOMbBI,  XUMHUYECKas  CBS3b,
ANEKTPOOTPHUIATEITILHOCTh, CTEIICHb OKHUCIICHUS, DJIEKTPOJUT); XUMHUYECKas PEeaKIus (XUMHYECKOEe
ypaBHEHHE, TEeHETUYECKas CB3b, OKUCICHHE, BOCCTAHOBIICHUE, MIEKTPOIIUTHIECKAS TUCCOLIUAITHS,
CKOpPOCTh XUMHUYECKOH PEaKIINN);

16



JIOKyMEHT MOANUCAH 2JIEKTPOHHOU ITOIIUCHIO.

* OIMCBHIBATH JIEMOHCTPALMOHHBIE U CAMOCTOSTEIbHO IIPOBEICHHBIE YKCIIEPUMEHTHI, UCIIOJb3Ys IS
3TOr0 €CTECTBEHHBIN (PyCCKUIA, POJHON) SA3BIK U A3bIK XUMHH;
* OIUCBHIBATh U Pa3JIM¥aTh U3YYEHHBIC KJIACCHI HEOPTAHMYECKUX COCIMHEHMM, IIPOCTBIE U CIIOKHbBIE
BEIIECTBA, XUMUYECKHE PEAKLINN;

KJIacCHU(pUIIUPOBATH H3y4YECHHBIE 00BEKTHI u SIBIICHUS;
* HaOMI0aTh JAEMOHCTPUPYEMBIE U CAMOCTOATENBHO IPOBOJUMBIE OIBITHI, XUMHUECKUE pPEaKLUy,
IPOTEKAIOIIKeE B IPUPOJIE U B OBITY;
* JIeNaTh BBIBOJBI U YMO3AKIIIOUCHHS M3 HAOIIONEHUH, U3YyYEHHBIX XUMUYECKUX 3aKOHOMEPHOCTEH,
IIPOTHO3UPOBATh CBOMCTBA HEU3YYECHHBIX BELIECTB II0 AHAJIOTUU CO CBOWCTBAMHM W3YYCHHBIX;
CTPYKTYpUPOBaTh HM3Y4YEHHBIH MaTepual M XUMHUYECKYI0 HH(POPMALMIO, MOIYYEHHYIO U3 APYrux
HCTOYHUKOB;
* MOJIETIMPOBATh CTPOCHHUE aTOMOB 3JIEMEHTOB IIEPBOI'0 — TPETHETO NMEPUOI0B (B paMKaxX W3y4EHHBIX
nojioxkeHut Teopun  O. Pezepdopaa), crpoeHue npocTerimx MoaeKy.

2. B yennocmmuo-opuenmayuonnoii cgepe:
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JIOKyMEHT MOJIUCAH 3JIEKTPOHHOU MOAIUCHIO.

aQHAIM3UPOBATh M OIICHWBATh TIIOCJICACTBUS Il OKPYXKAIOIIEH Cpeapl OBITOBOM |
MTPOM3BOJICTBEHHOM JCATEIIBHOCTH YEJIOBEKA, CBA3aHHOM ¢ MepepaboTKON BEIIECTB.

3. B mpyoosoii chepe:

* IPOBOAUTD XHUMHYCSCKHM OKCIICPUMCHT.

4. B cipepe bezonacnocmu dicusHedessmebHOCML:
* OKa3bIBaTh MEPBYIO IMOMOIIb MPU OTPABJICHUSAX, OKOTAX U JPYTrUX TPaBMax, CBSI3aHHBIX C

BEIIECTBAMH U JIA0OPATOPHBIM 000PYOBAHUEM.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC (70 YACOB)
Ha3zeanue Tema ypoka Ocnognuie 6uowt deamenvnocmu | Hcnonv3os
pazoena oodyuarowuxcsa anue
0oopyooea
HUA
uenmpa
«Touka
Pocmay
Beeoenue (5u) | 1.Ilpeomem xumuu. | Cnymanue oObSICHEHUH yauTems.
Bewecmea. CamocrosTenbHas pabora ¢ y4eOHHKOM.
OObsicHeHHEe HA0JI01aeMBbIX SIBJICHUH.
2 Ilpespawenu Pabora ¢ pa3maTouHBIM MaTepHAIOM.
seuiecms. Ponyw .
Crnymanue oObsICHEHUI yuuTensl.
XuMUU 8  JHCUZHU
Yenosexa. CamocrostenbHas paboTta ¢ y4eOHHKOM.
3.Kpamkuit  ouepk | Cnymanue 0ObSICHEHUN YIUTEIS.
ucmopuu pazeumusi | CaMoCTosITeNIbHAsT paboTa ¢ YYeOHHKOM.
XUMUU. OT16op u cpaBHeHHME MaTepuana I0
HECKOJIbKUM HCTOYHUKAM.
4.11CX2 J.A.| Cnymanue oObICHEHUN YIUTE. JHatuuk
Mendeneesa. 3naxu | CamocrostensHas paGota ¢ yueGumKoM, | BPICOKOH
XUMUYECKUX . TeMITepaT
Pabota ¢ Tabnuueit Menzaeneena. patyp
9/1EMEeHmMO8. BI,
Pabora ¢ kaproukamu.
Hatuy
K TeMIeparyp
BI
IJIATUHOBBIN
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JIOKyMEHT MOJIUCAH 3JIEKTPOHHOU MOAIUCHIO.

S. Xumuueckue | AHaIU3 GOPMYIL.
popmynei. Pemienne TEKCTOBBIX KOJIMYECTBEHHBIX H
OmnocumenvHas
KayeCTBEHHBIX 3a/1ay.
amomHast u
MonexyaapHas Cnymanue oObACHEHUH yUUTes.
maccol. Pa6ota B mapax.
Pabota B rpynnax.
Amomul 1. OcHosHvie Jatuuk
ceedenus. 0 BBICOKOM
Xumunecxkux PaboTa ¢ pa3raTo4HbIM MaTepUaJIOM.
IEMEHMO08 CMpOoeHUY amomoa. . TeMIeparyp
Cnymanue oObACHEHUH yUUTes. -
(8u) Hzomonol. C ’
aMOCTOsTeNIbHAs paboTa ¢ y4eOHUKOM. Jlatun
K
TEeMIEpaTyp
BI
IIJJATUHOBBIN
2. Cmpoenue Caymanue oObsCHEHUN YUUTEIs.
anexmponnvix obonouex| CamocrosresbHas paboTa ¢
amomos. Y4COHUKOM.
Hzmenenue  uucna

a1eKmponos Ha BOY.

Pabota ¢ Tabmauieit Menneneena.
Pabora ¢ kaproukamu.
Pa6ora B mapax.

Pa6ora B rpynmnax.

3. Honnas cesase.

Crnymanue oObSICHEHUN yUUTEIs.
Penienue nocraBneHHbIX 3ajay.
Pabora ¢ yueOHUKOM.

Pa6ora B mapax.

Pa6ora B rpynmnax.

4. Caymanue oObsCHEHUN YUUTEIS.
Bsaumooeiicmeue Pabora ¢ Tabnureir Meneieesa.
amomoe

Pemenue 3agau.
2NleMeHMOBHEeMemailos

Medncdy coboll.

Pabora B mapax.

Pabota y nockwu.

5. Kosanenmnas) Pabota ¢ pa3gaToOuHbIM MaTEPHAIOM.

Xumudeckas Ce643b.

Caymanue oObsCHEHUN YUUTEIS.
CamocrosrenbHas paboTa ¢
y4EOHUKOM.

6. Memannuueckas Pabora ¢ pa3naToyHbBIM MaTE€pPUATIOM.

XUMU4eCKas Ce43b.

Crnymranve oObsICHEHUN yUUTETIS.
CamocrosiTensHas paboTa ¢
y4EOHUKOM.
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JIOKyMEHT MOJIUCAH 3JIEKTPOHHOU MOAIUCHIO.

7. Obobwenue u
cucmemamu3ayust
SHAHULL .

Pabora B mapax.

Pabora B rpymmax.

Pemenne 3anmau.

[IpoBepka nony4yeHHBIX 3HAHUM.

[ToaroroBka K KOHTPOJILHOM padoTe.

8.Konmponvnas

Pemrenue 3aJaHUuN

paboma Ne |. KOHTPOJIbHOW PabOTHI.
IlIpocmuie 1. Ilpocmwie sewgecmsa | Pabota ¢ pa3gaTodHbIM MaTEPUAIIOM. JlaTamk
sewecmea (7 | — Memanivl u | Cnymanue 0ObsACHEHUH yUUTEII. BBICOKOH
Hememannvl.  Ananusz TCMIIEpATyp
y) . CamocrosiTenbHast padboTa ¢ i
- Bl aT4YuK
KOHMPOAbHOU pabomul. YIeOHUKOM. >
TeMIeparyp
Amnanus onnooxK. B
AHanu3 KOHTPOJIbHOM pabOTHI. IJIATUHOBBIN
Pabora Haj OIIHOKAMH. — H3MCPCHHC
TEMIIEPAT
Pemenue 3amay. patyp
bl TIEPEXO/I0B
QJJIOTPOITHBI
X
MOTU (UKL
71 CepBl;
U3MepeHue
TEMIIEPATyp
Bl TUTABJICHUSA
BEIIECTB.
2. Konuuecmso | Ananus popmy.

seujecmea.

Perrenne TEKCTOBBIX KOJIMYSCTBEHHBIX
Ka4CCTBCHHBIX 3aaa4.

Crnymianue oObSCHEHUN yUUTEs.

3. Pewenue 3a0au .

Amnanus popmyi.
Pemenne TEKCTOBBIX KOJTHMYECTBEHHBIX
Ka4eCTBEHHBIX 3a/1aY.

Crnymanue 0ObsICHEHUH yunuTesl.

4, Monapuoiu
0bvem 2a308.

Amnanuz popmyi.
Pemrenne TEKCTOBBIX KOJTHMYECTBEHHBIX
Ka4eCTBEHHBIX 3a/1ay.

Crnymianue oObSCHEHUN yUUTEs.

5. Pewenue 3a0au.

Amnanusz popmyi.
Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX
Ka4eCTBEHHBIX 3a/1a4.

Crnymianue oObSCHEHUN yIUTEIIS.
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JIOKyMEHT MOJIUCAH 3JIEKTPOHHOU MOAIUCHIO.

6. Obobwenue u

Pa6oTa B mapax.

cucmemMamusayus | PaGora B rpyImax.
3HAaHUll no 2nase
Pemenne 3anau.
«lIpocmole - .
seugecmean. pOBEpKa MOJIyYEeHHBIX 3HAHUH.
[ToaroToBka K KOHTPOJIBHOU paboTe.
7. Pemenue 3an1anuii KOHTPOJIBHOM pabOTHI.
Konmponvna
s paboma Ne 2.
Coeounenusn | 1. Cmenenb Crnymanue 0ObsICHEHUH yunuTeNs.
XUMUMECKUX | OKucnenus. Ananu3 | CamoctositesnbHas paboTa ¢ YICOHUKOM.
INIEMEHM 08 KOHMPONbHOU o
P Pabota ¢ Tabnuueit Menpaeneesa.
(15 u). pabomul.
Pab6ota ¢ kapToukamu.
2. Baoicnetiuue Pabora ¢ pa3gaToOuYHbIM MaTEPUAJIOM.
KIIACCbL OUHAPHBLX Cnymanue oObsICHEHUH yuuTesl.
coeouHeHull .
CamocTtosTenpHas padora ¢ y4eOHUKOM.
3. Ocnosanus. Pabora ¢ pa3iaTouHbIM MaTepHaIOM. Hatuuk pH
Crnymanue oObsICHEHUH yuuTesl.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
4. Obobwenue u Pabora ¢ pa3aTouyHbIM MaTepHaIoM.
cucmemamuzayus | Pemenne 3anau.
3HAHUU. .
3akperuieHue 3HaHuH 1o TeMe.
5. Kucnomui. Crnymanue oObsICHEHUH yuuTesl. Hatuuk pH
CamocrosiTenpHass paboTta ¢ y4eOHUKOM.
Otbop ¥ cpaBHEHHWE Marepuana IO
HECKOJIbKUM MCTOYHHUKAM.
6. Obobwenue u PaboTa ¢ pa31aTOYHBIM MaTepUaIOM.
cucmemamu3ayus | Pemenne 3anau.
3HAHUL. .
3akperieHUue 3HaHUM 110 TEME.
7. Conu. Crnymanue 0ObsICHEHUH yuuTes.. Hatunx pH

CamocTrosTenbHas pabota ¢ yueOHUKOM.
Ot6op W cpaBHEHHE MaTepHaiga IO
HECKOJIBKMM UCTOYHHKAM.

8. Obobwenue u
cucmemamuzayus
BHAHUIL.

PaboTa ¢ pa3naro4HbsIM MaTepraIoM.
Pemenune 3agau.

3aerHJ'IeHI/Ie 3HAHUH 10 TEME.

9. Obobwenue u
cucmemamu3ayust
00
OCHOBHBIX K1ACCAX
Heop2aHuyecKux

3HAHUU

eeujecme.

PaboTa ¢ pa3naro4HbsIM MaTepraIoM.
Pemnrenne 3amau.

3aKkperneHue 3HaHUil 110 TEME.
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JIOKyMEHT MOJIUCAH 3JIEKTPOHHOU MOAIUCHIO.

10. PaboTa ¢ pa3naro4HbIM MaTepraIoM.
Kpucmannuueckue | Cyymanne 06bsIcHEHH yauTeIs.
peuemxu.

CamocTtosaTenbHas padoTa ¢ y4eOHUKOM.
12. Yucmuie Cnymanue oObICHCHHN YIUTEIIS.

gewecmea u cmecu.

CamocTtosTenbHas paboTa ¢ yueOHHUKOM.
OTbéop © cpaBHEHHE MaTepuana IO
HECKOJIbKUM HCTOYHHUKAM.

13. Maccosas u | AHanu3 hopmyIL.
06veMHa 00U | Perere TEKCTOBBIX KOTMHECTBEHHBIX H
KOMNOHEHMO8
Ka4eCTBEHHBIX 3a]1a4.
cmecu.
Cnynranue oObsSCHEHHI YIUTEIIS.
14. Pacuemwt, | Ananu3z popmyi.
CBA3aHHble c

NOHAMUEM (OO0,

Pemenne TEKCTOBBIX KOIWYECTBEHHBIX M
Ka4C€CTBCHHBIX 3aa4.

Cnymanue oObsICHEHUH yuuTesl.

15. Pemenue 3a1anuii KOHTPOJIBHOM pabOTHI.
Konmponvna
5 paboma Ne 3.
H3menenun, | 1. @uszuueckue | PaboTa ¢ pa3gaToyHbIM MaTepUaIoM.
RPOUCX00AWU | SIBNEHUSA 8 XUMUU. Ciymanue oGbICHEHNIT yIuTeIs.
€ ¢ Ananus . CamocrosiTenbHas paboTa ¢ yueOHUKOM.
sewecmeamu | KOHMPOILHOLL
(12 ). pabomul.
2. Xumuueckue | Ciaymanue oObICHEHUN YUUTEN.
peaxkyuu. CamocTrosTenbHast paboTa ¢ yUeOHUKOM.
OT1bop M cpaBHeHHME MaTrepuana [0
HECKOJIbKUM MCTOYHHUKAM.
3. Xumuueckue | CrymiaHue OObSICHEHUH yUUTENsL.
YpasHeHus. CamocTtosTenbHas paboTa ¢ yueOHUKOM.

OTéop © cCpaBHEHHE MaTepuana Io
HECKOJIbKUM UCTOYHHUKAM.

4. Pacuemwvt no
XUMUYECKUM
VPABHEHUSM.

Ananuz ¢popmyit.

Pelienne TEKCTOBBIX KOJMYECTBEHHBIX U
Ka4C€CTBCHHBIX 3a/a4.

Crnymanue 0ObsICHEHUH yuuTesl.

5. Pacuemwt no
XUMUYECKUM
VPAGHEHUSIM.

Ananuz ¢popmyit.
Pemntenne TEKCTOBBIX KOJMYECTBEHHBIX U

Ka4CCTBCHHBIX 3aaay.

Cnymraavie 00bsICHEHUN YUUTETIS.
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JIOKyMEHT MOJIUCAH 3JIEKTPOHHOU MOAIUCHIO.

6. Peaxyuu

PaboTa ¢ pa3nmaToYHBIM MaTepUaIOM.

PA3NOHCEHUAL. Cayiranue 0ObSICHCHHI YIUTEIIS.
CamocrosTenpHas paboTa ¢ yueOHUKOM.
7. Peaxyuu Pabora ¢ pa3aTouHbIM MaTepHaIoM.
COeOUHEHUS. Caymanue 0ObsSCHEHUH yUUTEIS.
CamocrosTenbHas pabota ¢ yueOHUKOM.
8. Peaxyuu Crnymanue oObsICHEHUH yUnuTeNsl.
3ameujeHusl. CamocrosTenbHas padoTa ¢ y4COHHUKOM.
Or6op W cpaBHEHHUE MaTepuajia [0
HECKOJIbKUM MCTOYHHUKAM.
9. Peaxyuu Crnymanue oObsICHEHUH yuuTensl.
obmena. CamocTosTenbHas padoTa ¢ yueOHUKOM.
Ot6op W cpaBHEHHE MaTepHayia [0
HECKOJIbKUM MCTOYHHUKAM.
10.  Tunw PaboTa ¢ pa3iaTOYHbIM MaTepUaIOM.
XUMUYECKUX Cnymianue oObACHEHUN yUUTes.
peakyui Ha CaMocTosTenbpHas paboTa ¢ YUCOHUKOM.
npumepe
ceolicme
800bl.
11. Obo6wenue | Pabora B mapax.
SHAHUU no  meme | Pagora B rpymnmnax.
«Hzmenenus,
Pemenue 3anau.
npoucxooawue ¢ 5
seugecmeanuy. [TpoBepka MoTydYEHHBIX 3HAHHA.
[ToaroroBka K KOHTPOJILHOM padoTe.
12. Pemenue 3ananuii KOHTPOJIHLHOM pabOTHI.
Konmponvna
5 paboma Ne 4.
Ilpocmeiimue | 1. HabGmonenue 3a
onepayuu ¢ Ipaxmuueck JEMOHCTPAIMSAMH YIUTEJIS.
eewecmeamu | as paboma Nel. .
. OO0BbscHeHHEe HAOII01aeMbIX SBICHUM.
(xumuueckuin | Ipuemol -
OCTaHOBKa OTBITOB JJIsl IEMOHCTPALIUU
npakmukym) | o0pawenus c AT A pall
(54 1a6OpamopHuIM KJ1accy.
000opydosanuem. BrimonHenue npaktuyeckoil paboThl.
2. [Ilpakxmuueckas | Habmonenue 3a Jatuuk
paboma  Ne2 JEMOHCTPAIMSAMH YIUTEJIS. TCMIICPATYD
Habnooenue 3a . BI
. . O0BgacHEHNE HAOITIONAEMBIX SIBJICHUIA. .
eopAueti ceeol. TUTaTUHOBBIN

[TocTaHOBKA OMBITOB JIJIs1 AEMOHCTPALUH

KJIaccy.

BeinonHenue npakTHuecKon paboThl.
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JIOKyMEHT MOJIUCAH 3JIEKTPOHHOU MOAIUCHIO.

3. Ilpakmuueckas
paboma Ne3 .
Ananus NnoYebl

U 800WbL.

HaOmronenue 3a

JEMOHCTPAIMSIMU YIUTEJIS.
O0OBbsicHEHNE HAOTIOOAEMBIX SIBIICHU.
[TocTaHOBKA OTIBITOB JIJISl IEMOHCTPAIHH

KJIacey.

BrlmotHeHNE PaKTHYECKOM pabOoTHI.

Jatauk
BBICOKOM
TeMIIepaTyp
BI,

Harumn
K TeMIIeparyp
Bl
TJIATHHOBBIHN
—M3MEPEHHE
TeMreparyp

bI B

npoiecce
oOyueHus

npruemMam
BBIMIAPUBAHU 51
BOJIBI U3
00pasioB
TIOYBBI.
Harumx pH —
pH -
U3MepeHne
BOJIOPOJTHOTO
MoKazarest
BBITSIKKU
pacTtBopa
HOYBBI
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JIOKyMEHT MOJIUCAH 3JIEKTPOHHOU MOAIUCHIO.

4, HaOmronenue 3a JlaTauk
lpaxmuyeck JIEMOHCTPAIUSIMH YUUTEJIS. BBICOKOU
as paboma Ne4 . . TeMIiepaT
p OO0bsicHeHNE HAOIIOJaeMBIX SIBJICHUN. patyp
Tlpusnaxu bl, Jlaruuk
UMUYCCKUX [TocTaHOBKa OMBITOB JIJIs1 IEMOHCTPAIIUU TeMIepaTyp
peaxkyuti. KJIaccy. Bl
BrimonHeHne npakTH4ecKoil paboThl. TLTATHHOBLIH,
Hatuuk pH —
pU3HAKU
peakuuii 1o
U3MEHEHUIO
cpenbl
(peakuus
HeWTpanu3all
1709
S. HaGnronenue 3a DIIEKTPOHHBI
lpaxmuyeck JIEMOHCTPAIMSMHU YIUTEJIS. e BECHI,
as paboma Nes. .
p O0BgacHeHnE HAOIIONAEMBIX SIBJIEHUM. Habop
Ilpuecomoenenue naGopaTopHs
pacmeopa caxapa u [TocTaHOBKa OMBITOB JJIs1 IEMOHCTPAIIUU
pacuem e20 KJIaccy. A
Maccootl 0o 6 B .
BITIOJTHEHHUE MTPAKTHYECKON pabOTHI.
pacmeope.
Pacmeopenue. | 1. PaboTa ¢ pa3naro4HbIM MaTepraIoM. Jataux
PacmeopuL. Pacmeopeny| Cnymanne 00bICHEHUH yUHUTEIS. BBICOKON
Peaxkuuu TEMIIEpATyp
“ e. Pacmeopumocms | Cayocrostenshas paboTa ¢ y1eOHUKOM.
UOHHO20 ge p bI,
uecms 8 gooe.
oomena. Hatun
Okucnumensvhn K TeMIeparyp
0- bI
soccmanosum ILJIATUHOBBIN
enbHble _ o
peaxyuu(11 TOPEHUIO
y) cKa3aHo
2. 9/]C. OcHosnbiel PaboTa ¢ pa3aTOYHBIM MaTEPUATIOM. BBIIIIC,
nonosxcenus TN] Cnymianue 0ObsICHEHUHN yIUTEs. Hatank pH —
pu
CamocTtosaTenbHas paboTa ¢ y4eOHUKOM.
M3YYCHHUH
3. Honnvle ya
YPA6HEHUA. Amnamus Gopmyin. KHCIIOT 17
OCHOBaHMM
Pemenue TEKCTOBBIX (cpena
KOJIMYECTBEHHBIX  H pacTBopa).
Jatauk
KaueCTBEHHBIX 3aJ1ad.
3JEKTPONPOB
OJTHOCTH -
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JIOKyMEHT MOJIUCAH 3JIEKTPOHHOU MOAIUCHIO.

Crnymanue oObsICHEeHUN
YUUTEIS.

4.. Kucnomul, ux knaccuguxayus y
ceoticmaa.

PaGora ¢ pa3naTouHbIM
MaTepHajIoM.
Cnymanue oObsICHEeHUN
YUUTEIS.

CamocrosiTenbHast padboTa ¢
y4E€OHUKOM.

5. Ocnosanus, ux knaccugpurayus
u ceolicmea.

PaGora ¢ pa3naTouHbIM
MaTepHajIoM.
Crnymanue oObSICHeHUN
YUUTEIIS.

CamocrodrenbHas paboTa ¢
y4eOHUKOM.

6. Okcuowl, ux kiaccuguxkayus u
ceoticmea.

Caymanue o0bsCHEHUH
YUUTETIS.

CamocrositennpHas padoTta ¢
y4E€OHUKOM. OTt60p U
CpaBHEHHE MaTepuaia [0
HECKOJIbKUM HCTOYHHUKAM.

7. Conu, ux xnaccugpuxayus u
ceolicmea.

Crnymanue o0bsiICHEHU N
YUHUTEIIS.

CamocrositenbHas paboTa ¢
y4EOHUKOM. Ot6op U
CpaBHEHHE MaTepHaia Io
HECKOJIbKUM HCTOYHHUKAM.

8. T'enemuueckas c6a3b MexHcO)
Kaaccamu geujecms.

Pabota ¢ pazmarouHbsiM
MaTepUajoM.
Crnynranue oObsICHEHUN
YUUTEIS.

CamocrodrenbHas paboTa ¢
y4EOHUKOM.

9.
OxucaumenbHo080CCMAHOBUMETIbH
ble peakyuu.

Crnymranue oObsICHEHUN
YUUTEIS.

CamocrosarenbHas pabota ¢
y4EOHUKOM. Ot6op U
CpPaBHEHHE MaTepHaia Io
HECKOJIbKMM HCTOYHUKAM.
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JIOKyMEHT MOJIUCAH 3JIEKTPOHHOU MOAIUCHIO.

10.
cucmemamu3zayus

Obobwenue u
SHAHUT

no meme « PacmeopeHue.

Pacmeopul. Peakyuu uonnoeo
oomena. OBPy.

Pabota B mapax.
Pabora B rpymmax.

Pemmenue 3amau.
[TpoBepka mory4eHHbIX
3HAHUH.

IToaroroBka K KOHTPOJIBHOMN

pabore.

11.  Kommponwvuas paboma Ne | Pemenue 3a/laHul

5 KOHTPOJIbHOHM paboTHI.
Ceoiicmea 1. Ilpakmuyeckas paboma Ne 6. | Habmonenue 3a
anexmponumo | Flonnvle peaxyuu. JIEMOHCTPAIUSIMU
6 YUUTEIIS.
(cumuueckuil OO0bscHeHHE HAOIIOIAEMBIX
npaKmuKym) SIBJICHHH.
(4w [TocranoBKa OMNBITOB JJIs1

ACMOHCTpAlH KJIACCY.

Brinonnenune npakTu4eckoin
paboTHI.

2. Ilpakmuueckas paboma Ne 7. | HaGmonenue 3a Jatauk
Ycnosusa npomexanus JEMOHCTPALISMH TEMIEPATYP
BI

XUMUYECKUX yauTeIs. }
peaxkyuii mexcoy pacmeopamu IIATHHOBBIH

OObscHeHne HaOII0JaeMbIX
NEKMPOIUMO8 00 KOHYA. B

SIBIICHH.

ITocTaHOBKA OMBITOB AJIS

JIEMOHCTpAIIUHU KJaccy.

Brinonnenune npakTudeckon

paboTHI.
3. Ilpakmuueckas paboma Ne 8. Hatuuk pH

Ceovicmea  kuciom,
OCHOGAHUL U COTel.

OKCUO08,

HaOmronenue 3a
JIEMOHCTpPAIUSIMHI
YUUTEIS.

OO0BsACHEeHNE HAOIIOJaEMBIX
SIBJICHUUN.

ITocTanoBKa ONBITOB I
JIEMOHCTPAIINH KJIaccy.

BrinosiHeHUE TPAKTUYECKOU
paboThI.
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JIOKyMEHT MOJIUCAH 3JIEKTPOHHOU MOAIUCHIO.

4. Ilpakxmuuecxas paboma Ne 9.
Pewenue skcnepumenmanvHvix
3adau.

HaOmronenue 3a
JIEMOHCTpAIHSIMHI

YUHUTEIIA.

O0BsicHeHNne HAOIFOJaeMBIX

SIBJICHUM.

IlocTaHOBKA ONBITOB JUIS

JIEMOHCTPALIMH KJIaccy.

Beinonnenue npakTu4eckoin
paboTHL.

3axnouenue

(44

1.0600wenue u
cucmemamu3ayusi 3HAHUL

no Y4eOHUKY Xumuu
3a 8 Knacc.

Pabota B mapax.
Pa6ora B rpynmnax.
Pemenue 3anau.
[IpoBepka nmony4yeHHbIX
3HAHUM.

[ToaroroBka K KOHTPOJIBHOMN
pabore.

2.0606wenue u
cucmemamu3ayust 3HaAHuil

Pabota B mapax.

PaGora B rpymnmax.

nO YUEOHUKY XUMUU

Pemenue 3agau.

3a 8 Knacc.
[IpoBepka nmony4yeHHbIX
3HAHUH.
[ToaroroBka Kk KOHTPOJIBHOU
pabore.

3. HUmoeosasn Pemenne 3aJaHul

KOHMPObHAsL paboma no Xumuul
3a 8 knacc.

KOHTPOJILHOH paboTHI.

4, Ananus
KOHMPOILHOU padombi.

Paboma nao owubramu.

AHanu3 ommooK.
AHanu3 KOHTPOIBHOM
paboThI.

Pabora Hajg ommoOkamu.
Pemenue 3amau.

Crnymranue o0bsICHEHU N
YAUTEIIA.

9 xiacc 68 gacos
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JIOKyMEHT MOJIUCAH 3JIEKTPOHHOU MOAIUCHIO.

Ha3zeanue Tema ypoxka. Ocnoenble 6uowl Hcnonwnzos
pasoena, oeamelbHocmu anue
Konuyecmeo odyuarwuxcs odopyoosa
uacoe HUA
uenmpa
«Touka
Pocmay
Oowan 1.  Xapaxmepucmuxa | CnymaHue OOBSICHEHUN YUUTEIIA.
xapakmepucmu | XUMUYECKO20 dlieMenma | CamocTosiTenbHass ~ pabora ¢
Ka xumuyeckux | 1d OCHOBAHUU €20 yT-Ie6HI/IKOM.

nemenmos (4

u).

NONOMHCEHUs 8
Ilepuoouueckoti

cucmeme

Memnoeneesa.

Pabora ¢ Tabauueit Menneneesa.

Pabora ¢ kaproukamu.

2. Xapaxmepucmuka
XUMUYECKO20 NleMeHma
HQ OCHOBAHUU €20

NOJOJICEHUS 6

Cnymanue oObSICHEHUN y4MTEs.
CamocrosiTenpHast ~ pabota ¢

Y4E€OHUKOM.

Pabora ¢ Tabauieit Menneneesa.

Ilepuoouueckoii
Pabora c kapToukamu.

cucmeme I u
Menoeneesa.
3. Xapaxmepucmuka CnymaHue OObSICHEHUH YYIHTEIS.
xumuyeckoz2o nemenma | CaMOCTOSTENbHAS pabota C
no KUCIOMHO- | YICOHUKOM.
OCHOGHbIM  C60UCMEAM | PaGoTa ¢ TabmuIeii MeHeneena.
obpa3zyemvix UM

Pasy 4 Pabora c kapToukamu.
CoeouHeHull.

4. Ilepuoouueckuii 3aKOH
u
Ilepuoouueckas
cucmema
XUMUYECKUX
anemenmos [. U.

Crnymanue oOBSICHEHUH y4uuTens.
CamocrosarenbHass ~ pabota ¢
y4eOHUKOM.

Pabora ¢ Tabauieit Meneneesa.

Pabora ¢ kapToukamu.

Menoeneesa.
Memannet (13 | 1. Tonoowcenue Cnymanue oObSICHEHUN ydMTEs.
y) Memainnoe 6 CamocrosiTenbHast ~ pabota  C
Ilepuoouuecrotii Y4eOHUKOM.
cucmeme Pabora ¢ Tabauieit Menneneesa.
.1 .Menoeneesa Ul PaboTa c KapTOUKaAMH.

cmpoeHue ux aniomoe.
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JIOKyMEHT MOJIUCAH 3JIEKTPOHHOU MOAIUCHIO.

2. Xumuueckue ceoticmesa) Pabora c Jatauk
Memainos. pa31aTouHbIM TEeMITepaTypbl
TJIATUHOBBIN
MaTepUaIOM.

Cnymanue oObSICHEHUN Yy4MTES.
CamocrosiTenbHast ~ pabota  C

Y4€OHHKOM.
3. Ilonyuenue | Cnymanue OObSCHEHUM yUUTEIIS.
memannos.  Kopposus| CamocrositenbHass — pabota
Memainnos. y4€OHUKOM.

OTt60p U cpaBHEHHE MaTepuaia Io|
HECKOJIbKUM HCTOYHHUKAM.

4. L]enounvie Crnymianue OOBbSICHEHUN YYUTEIIS. HaTtuux
memaliiol. CamMocrosTenpHas pabora C | TCMIICpaTypPhI
y4EOHUKOM. TIATHHOBBIN

Ot6op U cpaBHEHHE MaTepuaia Io|

HECKOJIBKMM HUCTOYHHKaM.

5. L]enounvie Pemenue 3amauq.
MEMAol. Pabora o kaproukam.
Pemenune XHUMHYECCKUX
YpaBHEHUM.
6. bepunnuii, maenuu u | Pabora C
WeI0YHO3eMelbHble Pa3IaTOYHBIM
Memannvi.
MaTepUaIOM.

Crnymanue oOBSICHEHUH yduTens.
CamocrosaTenbHass ~ pabota ¢
Y4EOHUKOM.

7. Bepunnuii, macnuti u | Pemenue 3agau. Pabota

Weno4Ho3eMenbHbvle 110 KapTOUYKaM.
Memanyol.
Pemenue XUMHYECKUX
YpaBHEHUH.
8. Amomunuil. Pabora c
pa3aaTOYHbIM
MAaTEePHAIOM.

Cnymanue oOBSICHEHHH Y4UTENs.
CamocrositennpbHast ~ pabora  C
y4eOHUKOM.
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JIOKyMEHT MOJIUCAH 3JIEKTPOHHOU MOAIUCHIO.

9. Anromunuil.

Pemmenue 3agau.

Pabora o kapTo4kam.

Pewenne XUMUYECKUX
ypaBHEHUH.

10. XKeneso. Crnyuranue oObsICHEHU
yuutens. CamocTosiTeNnbHas

pabora c

y4eOHUKOM.
OOmbsicHeHHE HAOII0JAeMBIX
SIBJICHU.

11. 3axpennenue u | PaGota B mapax.

cucmemamu3ayusl Pa6oTa B rpyIax.

SHAHUIL NO 21A6E NEPEOLL | by saray

«Memannwvi». .
[IpoBepka moy4eHHBIX 3HAHUM.
[ToaroroBka

KOHTpPOJIbHOM pabore.

12. Konmponvnas Pemenune 3ajannii KOHTPOJIBHON

paboma Nel padoTEL

«Memannovi».

13. Ananuz AHanuz ommuoOoK.

KOHMPONbHOU pabomel. | Apanus KOHTPOJIbHON paboTHI.

Pabora Hag ommOKkaMu.
Pemrenne 3amau.

Crnymanue oObsCHEHUN yIUTEs.

Cesoiicmea
Memannoe u ux
coeounenull
(xumuueckui
npakmukym)(3

y).

Ilpakmuueckas paboma
Nel.  Ocywecmenenue
yenouxu
npespaujeHull.

XUMUYECKUxX

Habmronienue 3a n1eMOHCTpanusMu
YUHUTEIIA.

OO0OBsicHEHHE HAOII0AAaEMbBIX
SIBIICHUM.

ITocTaHoBKa ONBITOB IS
JIEMOHCTpAINH KJIACCy.

BrinosnHeHne npakTUuecKon
paboTHI.

JlaTunk
BBICOKOM
TeMneparyp bl,
JlaTunk
TeMmnepaTryp bl
IIATHHOBBIA —
HU3MEpEHHE
TeMmneparyp bl
Mepexoa0B
QJUIOTPOIHBI X
MoauduKay u
CEpBHI;
W3MEpEHHe
TeMmnepaTryp bl
IUTABIICHUS
BCIIIECTB.
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JIOKyMEHT MOJIUCAH 3JIEKTPOHHOU MOAIUCHIO.

Ipaxmuueckaa paboma

Ne2.  Ilonyuenue  u
ceolicmea  COeOUHeHUl
Memaiios.

HaGmronenue 3a nmeMoHCTparusMy
YUHUTEIIA.

OObsicHeHNE HAOIIOZAEMBIX
SIBJICHHI.

ITocTanoBka ONBITOB s
JIEMOHCTPAIIMH KJIaccy.

BrinosniHeHuEe mpakTHYECKON
paboTHI.

Ipaxmuueckas paboma
No3.
Oxcnepumenmanvhule
3a0aqu no
PACNO3HABAHUIO u
HOLYYeHUIO 8euecma.

HaGnronenue 3a qeMoHCTpanusMu
YVUUTEISL.

OO0ObsacHeHrEe HAOIIOIaEMBIX
SIBIICHHUH.

ITocTaHOBKa OIIBITOB JUISt
JIEMOHCTpAIIMH KJIacCy.

BeinonHenue npakTu4ecKoi
paboTHI.

Hememannwt 1. Hememannwi: amomer | Ciiymianue OOBSICHEHUN YUYUTEINS. Jatuuk
(26 u) u npocmule sewpecmea. | CaMocTosiTellbHast ~ paboTa ¢ | BEICOKOM
Kucnopoo, 030H, y4eOHUKOM. TEMIIepaTyp bl,
6030)X. Ot6op 1 cpaBHEHHE MaTepHana mo| JaTIuK
HECKOJIbKUM MCTOYHHKAM. TEMIECPATYD bl
TUIATUHOBBIA —
U3MepeHue
TeMIeparyp bl
IIEPEXO/I0B
QJIJIOTPOTIHBI X
MoauduKam u
cephl;
U3MepeHue
TEMIIEpPaTyp bl
TUTaBJICHUS
BEIIECTB.
2. Hememannuoi. Pemenne 3anau.
Xumuueckue c60ticmed | Pagora 1o KapTOUKaM.
HEMEMATLIO6. Pemenune XUMHYECKHIX
YPaBHEHUM.
3. Xumuueckue | Pabota c
9NeMeHmbl 8 KIemKax pPa3aTOUHBIM
JHCUBBIX OP2AHUZMOS.
MaTepUaIoM.

Crnymranue OOBSICHECHUN YYUTEIIS.
CamocrosiTennbHast ~ pabora ¢

Y4€OHHKOM.
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JIOKyMEHT MOJIUCAH 3JIEKTPOHHOU MOAIUCHIO.

4. Booopoo.

Pemrenne 3amau.
PaboTa o kapToukam.

Pemenue
YpaBHEHUM.

XUMHNYCCKUX

5. I'anocenwi.

Crnymianue o0bsiCHEHU M
yuutens. CamocTosITeNbHas

pabota C
y4€OHUKOM.

OObsicHeHHE HAOIIOIAEMBIX
SIBJIEHUH.

6. Coeounenus Pemenue 3anau.
CAN0CEHO8. Pabora o kaproukam.
Pemenune XUMUYECKUX
YpaBHEHUH.
7. Ilonyuenue Caymanue oOBbsSCHEHUH Y4UTels.
2a/102eH08. CamocrosarenbHas  pabota ¢
buonozuuecxoe snauenud yueGHUKOM.

U npUMeEHeHuUue caloceHos

OT6op U cpaBHEHHE MaTepHuaa 1o

u ux HECKOJIbKUM MCTOYHUKAM.
COeOUHeHUll.
8. Kucnopoo. Pa6ora c Jaruuk
pa3IaToYHbIM BBICOKOH
MaTepHATIOM. T;;ﬁ;iﬂyp -
Crnymanue oObSICHEHUN Y4YMTES. TeMIeparyp bl
CamocrosrensHas  pabdoTa € | qaTHHOBEIA —
Y4EOHHKOM. U3MEPEHHUE
TEMIIEpPaTyp bl
NepexooB
QIJIOTPOIIHBI X
Moaudukany i
Cephl;
U3MepeHue
TEMIIEpaTyp bl
TUTaBJICHUS
BEIIIECTB.
9. Koumponvnas Pemrenne 3amannii KOHTPOIBHOM
paboma Ne2 paboTHI.
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JIOKyMEHT MOJIUCAH 3JIEKTPOHHOU MOAIUCHIO.

10. Cepa.

Crnynranue oObsICHEHUT
yuutensi. CaMoCTosTeIbHAs

paborta c
y4eOHUKOM.

OO0psicHeHUEe HaOIIONAEMbBIX
SIBJIEHUI.

Jatauk
BBICOKOH
TeMneparyp bl,
JlaTank
TEeMIIepaTyp bl
IUIATUHOBBINA —
U3MEPEHUE
TEeMIIepaTyp bl
Mepexo/I0B
QJUTOTPOITHBI X
MoUpUKAIH i
CepBHI;
U3MEPEHHUE
TEMIIepaTyp bl
TIJIABJICHUS
BEIIIECTB.

11. Coedunenus cepuoi.

Caymanue oOBbsSCHEHUH Y4HTels.
CamocrosarenbHas  pabota ¢
y4eOHUKOM.

OT100p M cpaBHEHHE MaTepuana 1o
HECKOJIbKUM HUCTOYHHUKAM.

12. Cepnas kucnoma.

Crnymranue o0bsiCHEHU N
yuutens. CamocTosiTenbHas

paborta c
y4E€OHUKOM.

OOBsACHeHUE HAOIIOIAEMBIX
SIBJICHUUN.

JlaTunk

13. Azom.

Pemenue 3amay. Pabora
10 KapTOYKaM.

Pemenue XUMHYECKUX
YpaBHEHUH.

14. Ammuax.

Crnymranne oObsICHEHUT
yuurensa. CamocTosTenpHas

paborta c
y4E€OHUKOM.

OO0bsacHeHne HaOIOdAEMBIX
SIBJICHUH.

JlaTuuk

15. Conu ammonus.

Crnymranue o0bsICHEHU T
yuurens. CamocTosTenbHas

paborta c
y4eOHHUKOM.

OO0bscHeHUe HaOIIIONAEMbBIX
SIBJICHUHN.

34




JIOKyMEHT MOJIUCAH 3JIEKTPOHHOU MOAIUCHIO.

16. Kucnopoonviel Cnymanue oOBSCHEHUH YUUTEINsI.
coeouHeHus asoma. CamocrosarenbHass ~ pabota ¢
y4eOHUKOM.

OT160p U cpaBHEHHE MaTepuala Io
HECKOJIbKUM MCTOYHHKAM.

17. ®@ocgop u | Pabora c Jatuuk
€20 COeOUHeHUs. pa3aTOYHbIM TeMIIepaTypbl
IIJIJATUHOBBIN
MaTEepHATIOM.

Cnymanue oObSICHEHUN Y4MTENS.
CamocrositennbHast ~ pabora €

y4eOHUKOM.
18. Docgop u | Pemenne 3amay.
20 coeOuHeHUs. | Pagora 1o KapTOUYKaM.
Pemenue XAMUYECKHAX
YpaBHEHUH.
19. Venepoo. Caymanue o0bsCHEeHUH

yuutens. CaMocTosTeNIbHas
paborta c
y4eOHUKOM.

OO0psicHeHre HaOJIFOJaeMbIX
SIBJICHUMN.

20. Kucnopoonwvie| Pemenue 3anad.
coeounenus yenepood. | Pagora 1o KapTOYKaM.

Pemenne XUMHYECKHUX
YPaBHEHHH.

21. Kpemnuii u eco Crnymanue o0bsCHeHUN
COeOUHeHU. yuurens. CamocTosTenbHas

paborta c
y4EOHUKOM.

OO0psicHeHne HaOIIIONaEMBIX

SIBJICHUM.
22. Cunuxammas Cnymanue oOBbSICHEHUN y4HTEs.
NPOMBIULTIEHHOCTb. CamocrosiTenbHast ~ pabota  C
y4EOHUKOM.

OT100p M cpaBHEHHE MaTepUana

1O HECKOJIBKUM MCTOYHHKAaM.

35




JIOKyMEHT MOJIUCAH 3JIEKTPOHHOU MOAIUCHIO.

23. Obobwarowuii ypox

no meme

«Hememannwvi .

PaboTa B mapax.

Pa6ota B rpymnmax.

Pemenue 3amad.

[IpoBepka nosy4YEeHHBIX 3HAHUM.

[TogroroBka
KOHTPOJILHOU padoTe.

24. Oboowarowui ypox

PaGoTa B mapax.

no meme Pa6ora B rpymnmax.
«Hememannwvl». Pemenune 3amau.

[IpoBepka nosy4yEeHHBIX 3HAHUM.

[ToaroroBka

KOHTPOJIBHOH paborTe.

25.  Koumponvuas Pemenue 3aJaHui
paboma Ne 3. KOHTPOJIbHOM pabOThI.
26. Ananuz Ananuz omuOoK.
KOHMPONLHOU pabOmbl. | Ayanys KOHTPOJILHON paboTHI.

Pabora Hajg ommbOkamu.
Pemenue 3agau.

Cnymanue oObSICHEHUN YUUTES.

Ceoiicmea
HemMemasnioe u
ux coeounenui

(3 u).

Ipaxmuueckas paboma
Ned.
Oxcnepumenmanvhovie
3a0ayqu no
meme

«llooepynna
KUCTOPOOAy.

HaGnronenue 3a neMoHCTpanusiMu
YUHUTEIIA.

OOpscHeHre HAOIIOTAEMBIX
SIBJICHUM.

ITocTaHOoBKa OIILITOB s
JIEMOHCTpAINH KJIACCy.

BrinosnHeHne npakTUuecKon
paboTHI.

Ipaxmuueckas paboma
Ne5.
DrcnepumenmanvHvle
3a0ayu no
«llooepynnvl azoma u
yenepooay.

meme,

HaGmronenue 3a meMoHCTpanusMu
YUUTEIS.

OObsicHeEHNE HAOIIOZAEMBIX
SIBJICHUM.

ITocTaHOBKa OIBITOB IfIE:
JIEMOHCTPAIIMH KJIACCY.

BrinonHenne npakTH4ecKoi
paboTHI.
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JIOKyMEHT MOJIUCAH 3JIEKTPOHHOU MOAIUCHIO.

Ipaxmuueckas paboma |Habmonenue 3a 1eMOHCTpAIUSIMU Onektp
Nob6. Ionyuenue, VUUTES. OHHBI € BECHI,
cobuparue “ | O6bacHenne HabII01AEMBIX HaGop
pacnosnasanue 2a308. B nabopaTopuu
SIBJICHUH. THA
[TocranoBka OMBITOB JTA
JIEMOHCTpAIIMH KJIACCY.
BelnonHenne npakTU4ecKOin
paboTHI.
Opzanuueckue | 1. IIpeomem| Cnymianrie OOBSICHEHUN YUYUTEIS.
eeuwecmea (13 OP2AHUYECKOU XUMUU. CamocTrosTenbHas pabota c
w) y4eOHUKOM.
OT6op ¥ cpaBHEHHE Marepuaia Io|
HECKOJIbKUM HCTOYHUKAM.
2. Ilpeoenvuvie Crnymanue 0ObsICHEHUN YUUTETIS.
y211e6000p00bL. CocraBnieHue XUMHUYECKUX
dbopmy.
Pa6ora B mapax.
Pabora y nmockmu.
3. Henpeoenvhvie Crnymanue oObsICHEHUN yIUTEs.
y211€6000pO0bL. CocraBnenue XUMHUYECKUX
dbopmy.
Pa6ora B mapax.
Pabora y mocku.
4. Cnupmeo. Cnymanue oObsicHeHuil yuutensa. | pH  daruuk
CamocrosiTenbHast ~ pabota ¢
Y4E€OHUKOM.
OT60p M cpaBHEHHE MaTepuaia 1o
HECKOJIBKUM HCTOYHHKAM.
5. Ilpeoenvrvie Cnymanue oobsacHenuit yautens. | pH — aruuk
00HOOCHOGHbLE CocraBnenue XUMHYECKHUX
KapboHo8ble KUCIOMDL. bopmyaL.

Pab6ota B mapax.

PaGora y mockwu.

6. Cnoorcrvle 3¢pupbi.
Kupeol.

Cnymanue oObSCHEHUN yUUTENs.
CocraBneHue
bopmy.
Pabora B mapax.

XHUMHUYCCKUX

Pabora y nocku.
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7. Amunoxuciomeol u
oenku.

Pabora C pa3IaTOYHBIM

MaTepHAaIOM.

Crnymranne OObSICHECHUN YYHUTEIIS.
CamocrosiTenbHass ~ pabota ¢
Y4EOHHKOM.

8. Amunoxkuciomol u
bOenku.

Crnymranue oObsICHEHUN YUUTETIA.
CocraBneHue
dbopmy.
Pabora B mapax.

XHUMHUYCCKUX

Pabota y nocku.

9. Venesoowt.

Crymanue oObsCHEHUN yUUTEs.
CocraBnenue
dbopMmyL.
PaGota B mapax.

XUMHNYECCKHUX

Pabota y nocku.

10. Ilonumeprol.

Crymanue oObsCHEHUN yUUTEs.
CocraBneHue
dbopMmyL.
PaGota B mapax.

XUMHNYECCKHUX

Pabota y nockwu.

11. Obobwarowuti ypok
no  meme

PaGoTa B mapax.

Pa6ota B rpymnmnax.

«Opzanuueckue
Pemenne 3amau.
sewecmeay. .
[TpoBepka MoTydeHHBIX 3HAHHIA.
IToaroroBka k KOHTPOJIBHON
pabore.
12.  Koumponvuas Penienue 3a1aHnii KOHTPOJIBHON
paboma No4. paboTHI.

13. Ananuz koumponvHoU
pabomul.

AHaJIN3 OLINOOK.

AHaJN3 KOHTPOJIbHOM paboThI.
Pabora Hag ommOKaMu.
Pemnrenue 3amau.

Crymanue oObICHEHUN YIUTEs.

Jakpennenue 1. Ilepuoouuecxuii 3axon [Pabora B mapax.
(6u) u PaGoTa B rpyrax.
[lepuoouyeckas cucmema Pemenye 3amad.
XUMUYECKUX
onemenmos ..
Menoeneesa.
2. Cmpoenue [IpoBepka NOJIy4EHHBIX 3HAHUM.
sewecmaa.
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3. Xumuueckue IloaroroBka KOHTPOJIbHOU
peaxyuu. pabore.

4. Knaccvr xumuveckux|
coeounenull 6 ceeme

ey

5. HUmoeosas Pemenue 3aaHui
KOHMpObHAsL paboma.  [KOHTPOIBHOU PabOTHI.

6.Ananuz konmpoavbHou  |AHAIN3 OUTUOOK.
padomol. AHaJIN3 KOHTPOJIBHON pabOTHI.
Pabora Haj ommOKaMu.

Pemenue 3agay.

Crymanue oObsCHEHUN yUUTEs.

10.
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