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IHosicuuTeaLHAA 3aNIUCKA

Pabouast mporpamma mo xumum s 8-9 KiraccoB pazpaboTaHa Ha OCHOBE (penepaibHOTO
roCyJapCcTBEHHOT0 oOpazoBarenbHoro cragaapra OOO u nmpuMepHO# MporpamMMbl 10 XUMHH, a
TaK kK€ Ha OCHOBE aBTOpCKoM yueOHoi nporpammbl O.C. ["abpuensina.

Ha o6asze mentpa «Touka pocra» oOecreunBaeTcsi peanu3aius 00pa30BaTeIbHBIX
IpOTrpaMM €CTECTBEHHO-HAyYHOW M TEXHOJOTHUYECKOW HarpaBIEHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBHU C TpeOOBAaHUSAMHU 3aKOHOJATENIbCTBA B cdepe o00pa3oBaHWs W C Y4ETOM
pexomenaanuit dexepanpHoro omeparopa yueOHOro npenmera «Xumus» . OOpazoBaTenbHas
porpaMma IO3BOJISIET UHTETPUPOBATh pean3yeMble MOAXOMAbI, CTPYKTYPY U COJEpKaHUE MpHU
OpraHu3aiy o0y4eHus: XMMHUU B 8—9 Kitaccax, BHICTPOCHHOM Ha 0a3e J1ito00ro M3 JOCTYIHBIX
yaeOHo-MeTomnueckux komiuiekcoB (YMK) . Hcnmonmb3oBanume obOopynoBanus «Touka
pocTtay nipu peanusaruu ganHou Ol mo3BosiseT co31aTh yCIOBHUS:

. JUTSL pacIIMPEHUS] COAEepkKaHUS MIKOJILHOTO0 XMMHUECKOro 00pa3oBaHMUs;

. JUIS TIOBBIIICHUS! TIO3HABATENILHOW AaKTUBHOCTH OOYYalOIIUXCA B €CTECTBEHHO-
Hay4YHOH 00J1acTH;

. JUIS  Pa3BUTHUA JIMYHOCTH peOEHKa B Impouecce OOy4YeHHs XHMHHU, €ro
crocobHocTell, (OpMUPOBAHUA U YJIOBIETBOPEHHUS COLHUAIBHO 3HAUYUMBIX HHTEPECOB U
noTpeOHOCTEH;

. Uisi paboThl € OAApEHHBIMHM IIKOJbHUKAMHU, OpraHU3allMd HMX pa3BUTHUA B
pa3MyHbIX 00JacTAX 00pa30BaTENbHOM, TBOPUECKOH EATETBHOCTH .

O0mas xapakTepucTHKAa y4e0HOro npeaMera « XuMush)

XUMHUSL KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK paclpoCTpaHMia CBOE BIUSHUE HA
BCE O0ONacTH 4YeNOBEYECKOrO CYIIECTBOBAaHHWsS, 3ajaja HOBOE BHJIGHME MHpa, CTaja
HEOTHEMJIEMBIM KOMIIOHEHTOM MHUPOBOI KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM KHU3HH OO0IIECTBA:
3HAHME XUMHUU CIY)KHT OCHOBOW Ui (OPMHUPOBAHUS MHPOBO33PECHUS UEIOBEKA, €ro
MPEJICTAaBICHUI O MAaTEPUAIIBHOM €IMHCTBE MUPA; BAKHYIO POJIb UTPaIOT (hOpMHUpPYEMbIE XUMHUEH
NPEJICTABICHUST O B3aMMOIIPEBPAICHUSX HSHEPrUU W 00 DBOJIOLUU BEIIECTB B TPUPOJIE;
COBpEMEHHasi XMMHs HalpaBjeHa Ha pelleHHe II00albHBIX MpoOJIeM YCTOMYMBOIO pa3BUTHUS
YelIOBEYEeCTBA — CHIPbEBOM, JHEPreTHYECKOH, MUIIEBOW M HKOJOTMYECKON 0e30macHOCTH,
npobisieM 3apaBooxpaHeHus. B yclioBusix Bo3pacTaroniero 3HaueHuss XMMHUU B KM3HU 00IecTBa
CYIIIECTBEHHO TMOBBICUIIACH POJIb XMMHUYECKOTO OoOpa3oBaHMs. B miaHe coluaiu3aiud OHO
ABIIIETCS OJHUM M3 YCJIOBHM (OPMUPOBAHMSA HHTEIEKTa JUYHOCTH M TapMOHUYHOTO €€
pazButus. COBPEMEHHOMY YEJOBEKY XHMHUYECKHE 3HAHUS HEOOXOMUMBI IJi TPUOOpETCHHS
OOLIEKYIbTYPHOTO YPOBHSI, MO3BOJISIONIET0 YBEPEHHO TPYAMUTHCS B COLMYME U OTBETCTBEHHO
y4acTBOBaTh B MHOTOOOpa3HOW KHU3HU OOIIECTBA, IS OCO3HAHHS BAXKHOCTH Pa3yMHOTO
OTHONICHUSI K CBOEMY 3/JI0POBbIO U 3/I0POBBIO JIPYTHX, K OKpY)Kalollel MPUPOAHOHN cpene, AJs
TPaMOTHOTO MMOBEJCHUS NP UCTIOIH30BAHUH PA3IMYHBIX MAaTEPUATIOB M XHMHUECKUX BEIIECTB B
MOBCETHEBHON JKM3HU XHUMHYECKOE 0Opa30oBaHME B OCHOBHOM IIKOJE SIBISAETCS OA30BBIM I10
OTHONICHHUIO K CUCTEME OOIero XMMHUYEeCKoro obpa3zoBaHus. [103ToMy Ha COOTBETCTBYIOIIEM
€My YpOBHE OHO pealM3yeT MpuUcyllre OoOIeMy XHMHUYECKOMY OOpa30BaHUIO KIHOYEBBIC
[IEHHOCTH, KOTOpPBhIE OTPaXXalOT TOCYJapCTBEHHbIE, OOIICCTBEHHBIE W WHIUBUIyaTbHBIC
MOTPEOHOCTU. DTUM OMpPENLISIETCS CYINTHOCTh OOINEH cTpaTreruu OOyYeHHs, BOCIIUTAHHS H
pa3BUTHS OOYYAIOMIMXCS CPEICTBAMHU Y4eOHOTO mpeameTa «Xumus». M3yuenue mpenmera: 1)
crocoOcTByeT (OPMHUPOBAHUIO €CTECTBEHHOHAYYHOW KapTHHBI MUpPA, JOCTIXKCHHIO OOIIEH U
(YHKIIMOHATBFHOW TPAaMOTHOCTH, JA€T BO3MOXHOCTH JJISi CAMOPA3BUTHUS JIMYHOCTU. 2) BHOCHUT
BKJIaJ, B ()OPMUPOBAHHME MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH MOJPOCTKOB, HABBIKOB MX
CaMOCTOSITENILHON y4eOHOH AesITeNbHOCTH, SKCIIEPUMEHTATBHBIX U UCCIICIOBATEILCKUX YMEHUM,
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HEOOXO/JMMBIX KaK B TMOBCEIHEBHOH XHM3HU, TaK U B NMPO(PECCHOHATBHON NEATETBHOCTH; 3)
3HaKOMHUT CO crenu(UKoi HAyYHOTO MBILIUICHHUS, 3aKJIabIBA€T OCHOBBI 1IEIOCTHOTO B3IJIAa Ha
€IMHCTBO TPUPOABI U YEJOBEKa, SBIISETCS OTBETCTBEHHBIM OJTalloM B (HopMUpOBaHUH
€CTECTBCHHO-HAYYHOH TPaMOTHOCTH  TOJAPOCTKOB; 4)  CcHocoOCTBYyeT  (HOPMHUPOBAHHIO
LIEHHOCTHOTO OTHOLIEHMSI K €CTECTBEHHO-HAYYHBIM 3HAHMSIM, K MPUPOJE, K YEIOBEKY, BHOCUT
CBOI1 BKJIaJl B 9KOJIOTMYECKOE 00pa30BaHUE MOIPOCTKOB

Ha3Bannble HampaBieHuss B OOy4eHMH XHMUU OOECIEUMBAIOTCA  CIEIU(PHUKON
COZIepXKaHUsl NpPEeaMeTa, KOTOPBIM SBISETCA MNEAArorMuyeckd aJanTUPOBAHHBIM OTPAKEHUEM
0a30BOil HAyKH XUMHH Ha onpeenéHHOM dTane e€ pa3BuTHs. Kypc XMMHUU OCHOBHOW ILIKOJIBI
OpUEHTUPOBAH Ha OCBOCHHE OOYYAIOUIMMUCS OCHOB HEOPraHMYECKOW XHMHUU U HEKOTOPBIX
NOHATUH U CcBeZeHUH 00 OTIENbHBIX 00BbEKTaX opraHnyeckoil XuMuu. CTPYKTypa COAepKaHUS
npenMera chopMHUpOBaHa Ha OCHOBE CHUCTEMHOro Mojaxoja K ero usydeHuto. ConepikaHue
CKJIA/IBIBAETCS] U3 CUCTEMBI MOHATUN O XUMUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBI OHATUMN
0 xumuueckod peakuud. OOe 3TH CHUCTEMbl CTPYKTYPHO OPTraHHU30BAaHBI 110 TNPUHIUIY
IIOCJIEIOBATEILHOTO Pa3BUTUS 3HAHMM HA OCHOBE TEOPETUYECKHUX IIPEICTaBICHUN pPa3HOIO
YPOBHSI: aTOMHO-MOJIEKYJISIDHOTO YYEHHMSI KaK OCHOBbI BCErO0 €CTECTBO3HAHMS, YPOBHS
nepuoauyeckoro 3akona /[. 1. MenneneeBa Kkak OCHOBHOTO 3aKOHA XUMHH, YUYEHUS O CTPOCHUU
aTOMa U XUMHYECKOW CBSA3H, MPEICTABICHUN 00 3IEKTPOIUTUYECKON NHUCCOLMALUN BEUIECTB B
pacTBopax. TeopeTnueckne 3HaHUs PacCMaTPUBAIOTCS HA OCHOBE AMIMPHUUYECKU MOJYUYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IOCJIEJOBATEILHO OT OJHOTO YpPOBHS K JApyromy,
BBINOJIHASL (DYHKIMU OOBSICHEHUS U NPOTHO3UPOBAHMS CBOWMCTB, CTPOEHHUS U BO3MOXKHOCTEH
MPaKTUYECKOr0 TIPUMEHEHHMS M TMOJYy4YeHHs H3y4yaeMbIX BeElIeCTB Takas OpraHu3anus
COJIep’KaHUsl Kypca CHOCOOCTBYET TMPEACTABICHUI0 XUMHUYECKOW COCTABIISIIONICH HAYYHOH
KapTUHBI MHUpa B JIOTUKE €€ CUCTEeMHON MpHUpoAbl. TeM cambiM 0OecrneurnBaeTcsi BO3MOXKHOCTh
i popMupoBaHus y 00y4aromuXcs IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOJaM
MIO3HAHMS B HayKe. BaXHO Tak)ke 3aMETHThb, YTO OCBOCHHME COJAEPKAHUS Kypca IMPOUCXOAUT C
IIPUBJICYEHUEM 3HAHUI U3 paHee M3Y4YEHHBIX KypcoB: «OKpyxaromuid Mup», «buonorus. 5—7
Kiaccs» U «dusuka. 7 Kiacey.

Jlannasi oOpa3oBareibHas MporpaMMa 00ecreurnBaeT YCBOCHUE YYAIMMUCS BaKHEUIITNX
XUMHYECKHX 3aKOHOB, TEOPHH M MOHATUH; (OpMUpYET MpelICTaBlIeHHE O POJIM XHUMHUU B
OKpY’KaloIlleM MHUPE U KU3HM 4esaoBeKka . IIpu 3ToM OCHOBHOE BHMMaHUE YIEISAETCS CYLIHOCTU
XUMUYECKUX pPEAKUMH M MEeToJaM MX ocyllecTBiIeHUs . OJHUM U3 OCHOBHBIX MPHUHIIMIIOB
IIOCTPOEHUS NPOrPaMMBbl SIBJISETCS MPUHLMUI JOCTYIHOCTH . OKCHEPUMEHTAJIbHbIE JJaHHBIE,
MOJIYYEHHBIE YYAIIUMHKCS MPU BBITOJIHEHUN KOJWYECTBEHHBIX OIBITOB, IMO3BOJIIOT yYaIlMMCS
CaMOCTOSITENIBHO JI€JIaTh BBIBOJBI, BBIABIATH 3aKOHOMEPHOCTH . [loaxonbl, 3aJl0)KEHHBIE B
coJlep’kaHuEe MPOrpaMMBbl Kypca, CO3/1al0T HEOOXOAUMBIE YCIOBUS JUJISi CUCTEMHOTO YCBOEHUS
y4YaIIMMHUCS OCHOB HayKH, JUIs 0OecreueHus] pa3BUBAIOLIETO0 U BOCIHUTHIBAIONIETO BO3/ICHCTBHSA
o0ydeHHUs Ha JUYHOCTH ydaierocs . @opMupyeMble 3HAHUS JODKHBI CTaThb OCHOBOW CHCTEMBI
yOeXIeHUH IIKOIbHHUKA, IEHTPAILHBIM SAPOM €r0 HAyYHOTO MHUPOBO33PEHUS .

Ieau 1 0co0eHHOCTH M3Y4YeHHUs] Y4eOHOr0 npeaMera

K nHampaBieHHIO TNEpBOCTENIEHHONW 3HAUYMMOCTH MpPHU pean3alud 00pa3oBaTENbHBIX
byHKIMA mpeaMera  «XUMHs» TPAAUIMOHHO OTHOCAT (OPMHUPOBAHME 3HAHWM OCHOB
XMMHUYECKON HAyKH KakK 00JIACTH COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTUUECKOHN JesITeIbHOCTH
YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOHM KyNbTYpbl. 3ajada IpeIMeTa COCTOUT B
(OpMHpPOBAHUN CHCTEMBl XMMHYECKHX 3HAHUH — BaKHEHIIMX (DAKTOB, MOHATUH, 3aKOHOB U
TEOPETUYECKUX IOJOKEHUH, TOCTYNHBIX 00OOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blKa
HayKM, 3HAHUI O Hay4yHbIX METOJAaX M3YYEHHUs BELIECTB U XMMHMUECKHUX PEaKIMH, a TakKe B
(OpMHPOBAHUU U PA3BUTUU YMEHHUH M CIIOCOOOB JESITEIbHOCTH, CBSI3aHHBIX C IUIAHUPOBAHUEM,
HaOJMIOZIGHWEM M TPOBEJICHHEM XUMHUYECKOTO SKCIIEPUMEHTa, COOJIOJACHUEM MpaBUII
Oe3omacHOro oOpalleHHs ¢ BeELeCTBAaMU B IIOBCEIHEBHOW »ku3HU. Hapsay ¢ »tuM wnenu
U3Y4YEHHs I[IpeaMeTa B IporpaMMe YTOYHEHBI M CKOPPEKTHpPOBAaHbI C YYETOM HOBBIX
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INPUOPUTETOB B CHCTEME OCHOBHOro obmiero obpazoBanus. CeromHs B 0o0pa3oBaHUU 0CO00
3HAYMMOM MpPU3HAETCS HANPABICHHOCTh OOy4YEHMs Ha pa3BUTHE M CaMOPa3BUTHE JIMYHOCTH,
¢dopmupoBaHue e€ MHTEIUIeKTa U 001Iel KyapTypbl. OOyueHHe YMEHHIO YUYUTHCS M MPOJIOIIKATh
cBO€ 00pa3oBaHWE CAMOCTOSATEIBLHO CTAHOBHUTCS OJHOW M3 BaXHEHIHMX (QYHKIHUNA y4eOHBIX
IPEIMETOB.

B cBs13u ¢ 3TUM npU U3y4YEHUU NpeIMeTa B OCHOBHOM ILIKOJIE TOMUHUPYIOIEE 3HAYCHHE
npruoOpenu Takue e, Kak:

* (hopMupoBaHNE MHTEIUIEKTYaJIbHO PA3BUTOM JIMYHOCTU, TOTOBOH K caMOOOPa30BaHUIo,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY MPHUHITHIO PELICHUH, CIIOCOOHON aganTupoBaThCS K
OBICTPO MEHSIOIIMMCS YCIIOBUSM JKU3HU;

* HamNpaBICHHOCTh OOYYEeHHS Ha CHCTEMaTHYeCKOoe NpPUOOIIEHHE YYalIuxcs K
CaMOCTOSITEJIbHOW ~ IIO3HABAaTEIbHOM  JEATENbHOCTH, HAy4YHBIM  METOJaM  IO3HAaHMA,
(GhOpMUPYIOIUM MOTHBAIIUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

» oOecrieueHre YCIOBUH, CIIOCOOCTBYIOIIMX TMPUOOPETCHHUIO OOYYAIOIUMHUCS OIBITA
pa3HooOpa3HON NesATeNbHOCTH, MO3HAHUS W CaMOIIO3HAHMSI, KIIIOUEBBIX HABBIKOB (KIJIFOUYEBBIX
KOMIIETEHIINI ), UMEIOIINX YHUBEPCAIbHOE 3HAYEHUE JUIsl Pa3IMYHbIX BUJIOB AEATEIBHOCTH;

* (opMHUpOBaHME YMEHHH OOBSCHATH M OLIEHUBATH SIBJICHUS OKPYXAIOIIEro MHpa Ha
OCHOBAHMHU 3HAHWH U OIBITA, TOJYYCHHBIX IPU U3YUYCHUH XUMUU;

* popmupoBanue y 00y4yaromuxcsi TyMaHUCTUYECKUX OTHOILICHHH, TOHUMaHHsI LIEHHOCTH
XMMHUYECKUX 3HAHUN Ul BBIPAOOTKM SKOJIOTMYECKH II€JeCO00Pa3HOro MOBEICHHsI B OBITY U
TPYIOBOM JEATEIBHOCTH B LIEJIAX COXPAHEHHUS CBOErO 3J0POBbS U OKPYXKAKOLIEH MPUPOIHOMN
cpenpl;

* pa3BUTHE MOTHBAlUM K OOYYEHHUIO, CIIOCOOHOCTE K CaMOKOHTPOJIIO |
CaMOBOCIIUTAaHMIO HA OCHOBE YCBOEHHUS OOIIEUEIOBEYECKUX LEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY NpOGWIIS U HAIIPABICHHOCTH AaJbHEHIIET0 00yueHUs.

Mecto yyeOHOro npeamera « XumMus» B y4eOHOM IJIaHe
B cucreme o6mero o6pa3oBaHus «XUMHS» TpU3HAHA O0O0A3aTENbHBIM Y4eOHBIM
MpeAMETOM, KOTOPBIA BXOAMT B COCTaB MpeaMeTHoW obnactu «EcTrecTBeHHO-HAay4YHBIC
IpeaMEThl». Y4eOHBIM TUIAaHOM Ha e€ u3ydyeHue orBeneHo 138 y4eOHBIX yacoB — 1o 2 4 B
Henenro B 8 U 9 Kj1accax COOTBETCTBEHHO.

Conep:xanue 00pa3oBaHus MO rogaM 00y4eHust

(mpakTHuueckas 4acThb y4eOHOT0 coJiepKaHus npeaMera ycHuJIeHa
MaTepHaJbHOTEXHUYEeCKOl  0a3zoif mentpa «Touka pocra» / JETCKOrO TEXHONapKa
«KBaHTOpHYM», HCHOJB3yeMOro MAJIs pealn3aluu 00pa3oBaTelIbHBIX MPOTrPaMM B paMKax
MpPEnoIaBaHusl XUMUH )
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Beseoenue

Uto uzyuaer xumus. [Ipocteie u cioxHbie BeniecTBa. CBOMCTBA BEMIECTB. XUMUYECKUI
aseMeHT. DopMBI CyIIECTBOBAHUSI XMMUYECKOIO JIEMEHTA. XUMHUUYECKUE SIBICHUS, UX OTIMYNE
0T (U3NYECKUX sBICHUH. JIOCTMXKEHHS XMMHUM U MX NPaBUIBHOE HUCHosb3oBaHue. Vctopus
BO3HUKHOBEHUS U Pa3BUTHUSI XUMHUH. POJIb OT€UECTBEHHBIX YUEHBIX B CTAHOBJIEHUU XUMHYECKON
Haykd. OCHOBHBIC 3aKOHBI XuUMHH. OOIIee 3HAKOMCTBO CO CTPYKTYPOM MEPHOJUYECKON
Tabmuupl: nepuonasl U rpynmbl. Tabmuma .M. MenzaeneeBa kak CHpaBOYHOE IOCOOHE IS
IOJy4eHUsl CBEAEHUH O XMMHUYECKHX »3jeMeHTax. OOo3HaueHHe XMMHUYECKHX 3JIEMEHTOB.
[Ipoucxoxxaenne Ha3BaHUN XUMHUYECKUX 3JeMeHTOB. Tabiuia MeHzeneeBa Kak CIPaBOYHOE
nocoOue Juisl MOJyYeHUs CBEIEHUN 0 XMMHMUYECKUX dJIEMEHTax. XUMHuueckas (popMyiia, HHAEKC,
K03 PHLMEHT: 3armuch U yTeHue Gopmyi. Macca aToMOB 1 MoseKyil. OTHOCHTEIbHAS aTOMHAs
macca. OTHOcUTENbHAs MOJEKYJIIpHas Macca. PacdeT MaccoBOM JONMM XMMHYECKOTO HJIEMEHTa
1o (¢opmyJie BEUecTBa.

Amomel Xumuueckux 31eMeHmos



JlokaszarenbcTBa CIOKHOCTH CTpoeHust atoMmoB. OmbiThl Pesepdopna. Ilmanerapnas
MOJIETb CTPOCHHUSI aTOMOB. XapaKTEpUCTHKA HYKJIOHOB. B3amMOCBS3b MOHSTHN: MPOTOH,
HEUTpOH, MaccoBoe 4uciio. COBpPEMEHHOE ONPEIEIICHUE IOHATHUS «XUMUYECKUH DIIEMEHT).
W3meHenus, NpOUCXOIAIINE C YUCIOM MTPOTOHOB, IEKTPOHOB M HEMTPOHOB B COCTaBE aTOMOB
XUMHYECKMX 2JIEMEHTOB. M30Tombl, Kak pa3HOBUAHOCTL AaTOMOB OJIHOTO 3JEMEHTA.
XapaktepucTuka 31eKTpoHOB. CTpOCHHE AJIEKTPOHHBIX 000JI0YEK aTOMOB 3ieMeHTOB. [loHsaTHE
0 3aBEPILICHHOM M HE3aBEpIICHHOM JJIEKTPOHHBIX (PHEPreTHUeCKUX) ypoBHIX. PacmonosxeHue
3JIEKTPOHOB HA DJHEPreTUYECKUX YPOBHSIX, aTOMbl METAUNIOB M HEMETAIOB. HOHBI
NOJIOKHUTEIIbHBIE U oTpullaTenbHble. [lonsTue nona. Monsl, 00pa3oBaHHbIE aTOMaMHU METAJJIOB U
HeMeTasuioB. [loHATHE 00 MOHHOWM CBS3M, CXEMbl 00pa30BaHUs MOHHBIX coeauHEHUH. CXeMbl
00pa3oBaHUs MOJIEKYJ. DIEKTPOHHBIE U CTPYKTypHBIe (Gopmynbl. KoBaneHTHas mojsipHas |
HEMoJIsIpHast XUuMudeckue cBsizu. Cxembl oOpa3oBanus moiekyn coequnenui (HCI, H,O, NH3z u
Ip.). DIEKTPOHHBIE U CTPYKTYypHBIE (popmyinbl. CxeMbl 00pa3oBaHUs IBYXaTOMHBIX MOJIEKYII
BOJIOpOJa, XJIOpa, CEphbl, a30Ta W Jp. DIEKTPOHHbIE M CTPYKTypHbIe (popmynsl. KpaTHocTh
XAMHYECKOU CBs3U. [loHATHE O MeTamMyeckou cBA3U. EnuHAas mpupona XMMUYECKOW CBA3U.
[Tonsitue 00 arom-umoHax. IloHsTHe 00 00OOIIECTBICHHBIX JJEKTPOHAX. BhIMogHEeHNE
yIpakHEHHUH, TOArO0TOBKA K KOHTPOJIBHOI pabdoTe.

IlIpocmouie geuwecmea

XapaKkTepUCTHUKA IIOJIOKEHUS DJIEMEHTOB-META/NIOB U HeMmeTauioB B llepumonnueckon
cucreMe. CtpoeHne ux aToMoB. DHU3NUECKHE CBONCTBA METAIIOB U HEMETAUIOB — IMPOCTHIX
BellecTB. PacueT OTHOCHTENBbHON MOJEKYISIpHOW Macchl (MMOBTOpEHHUE). AJUIOTpOIHUs Ha
npumepe ojoBa, (¢ocdopa, kuciopoga u yriaepoaa. KomuuecTBo BemiecTBa M €IUWHUIBI €rO
M3MEPEHUS: MOJIb, MIJIJIUMOJIb, KUI0MoJIb. [locTosiHHas ABoraapo. Pacuer MoJIeKyISIpHBIX Macc
BEUIECTB MO HUX XUMHUYECKHUM QopmyaaM. MWUIMMOJSpHAas W KUJIOMOJSPHas MaccChl.
BoinonHenue ynpaxHEeHUH ¢ UCIOIb30BAaHUEM MOHATUHN «IIOCTOSIHHAsE ABOTagpo», «KOJINYECTBO
BEIIECTBA», «Macca», «MoJspHas Maccay. OO0oOlieHrne M 3aKperieHue 3HaHWil 1o Teme
«KonmnuecTBo BelecTBa», pelieHne HKCIEPUMEHTAIBHBIX 3a1a4. [loHsaTHe 0 MosipHOM 00BEMe
razoB. HopmanbHbie ycnoBus. MUIITUMOJSIDHBIH W KUJIOMOJSIPHBIA 00BeM. BrimonmHeHMe
YIPaXHEHUH C MCIOJIb30BAaHUEM TMOHSATHHA «MOJSIPHBIH 0OBEM», «KOJHMYECTBO BEIIECTBAY,
«Maccay, «MoJisipHas Maccay. O000IIeHe U 3aKpeTUIeHHe 3HaHUN Ha TeMy «MOJsIpHbIA 00beM
ra3oBy, pelIeHre IKCIIEPUMEHTAIbHBIX 3a1a4. O000IIeHne U cucTeMaTu3aus 3Hauuid. Perenue
3a/1a4 ¥ yIPaXHEHUN C UCIIOIb30BAHUEM MOHITHH «KOJIUYECTBO BELIECTBAY», «MOJISIPHASI Maccay,
«MOJISIPHBII 00BEMY, «IIOCTOSTHHASE ABOTaJIpO».

Coedunenun Xumuueckux 3J1eMeHmos

[Tonatue o crenenu okucieHus. OmnpeneneHue CTENEHH OKHUCIEHHUS 1O (opMylnaMm
coemuaeHuit. CocrtaBiienne (Hopmya OWHAPHBIX COCIWHEHHM, OOMWK CIoco0 WX Ha3BaHMMA.
Oxcunpl. CocraBnenue ux Gopmyn u Ha3BaHuid. Pacdersl mo ¢opmymnam. CoctaB U Ha3BaHHUSA
OCHOBaHWH, nx kiaccudpukaiusa. Pacuersl mo Gopmynam ocHoBanuid. IIpencraBurenu: NaOH,
KOH, Ca(OH), Pacuerst mo ¢opmynam ocHoBanuii. CocTaB M Ha3BaHUS KHUCIOT, WX
kinaccuukanus. Pacuetst mo ¢opmymnam kucnor. IlpencraButenu kucnoT. Pacdersr mo
dopmynam kucnot. CoctaB U HazBaHUs coneld. Pacuerst nmo gopmynam coneit. IlpeacraButenu
coneii: NaCl, CaCOj Ca3(PO4),. Pacuersr mo ¢opmynam cojeit. IIpoBepounas pabora 1o
OCHOBHBIM KJIaccaM HEOpraHMYecKHX BemlecTB. PacueTsl mo (opmyliaM OCHOBHBIX KJIACCOB
HEOpPraHMYEeCKUX BelecTB. AMQOTepHble U KpUCTAJUIMUECKHe BemiecTBa. Kpucraminueckue
pemieTky. IToHATHSA O MEXKMOJIEKYIIPHOM B3aUMOJEHCTBUU U MOJIEKYJIIPHOU KPUCTAIIIMYECKOM
peuerke. CBOMCTBA BEHIECTB C ATUM TUIOM pemieTkr. CBONCTBa BEIIECTB C Pa3HbIM THUIIOM
KPUCTATIMYECKHUX PELIETOK, UX MPUHAJIEKHOCTh K Pa3HbIM KjlaccaM coequHeHU. B3aumocBs3b
TUTIOB KPUCTAJUNIMYECKUX PEIIETOK M BUJIOB XUMHUYECKOU CBA3H. [IOHATHA O 4MCTOM BEUIECTBE U
cMmecH, ux omnuns. [IpuMepsl KUIKUX U Ta3000pa3HbIX cMeceil. CriocoObl pa3faeneHust CMeceil.
[TonsiTust 0 JONMM KOMIIOHEHTa cMecH. BbluncieHue ee B cMecH M pacueT Macchl WM oObeMa
BEIIIECTBA B CMECH T10 €ro jaose. Perienue 3a1ay U yrnpaKHEeHUI Ha pacyeT 10Ju (MaccoBOM Min



00BEMHOI) U HaxOXJeHHe Macchl (00beMa) KOMIIOHEHTa CMeCH. BBINONHEHUE yrpaKHEeHUNH U
peuieHue 3aaay.

H3zmenenusn, npoucxooaujue c geujecmeamu

CrocoObl OYMCTKH BEIIECTB, OCHOBaHHBIE Ha WX (U3MYECKUX CBOMCTBaX. OuucTKa
MUTHEBOW BOJBI, TeperoHka HedTu. [loHSATHE O XUMHYECKHX SIBICHUSAX, UX OTIUYHE OT
¢uznueckux. [lpu3Haku W ycloBUA NPOTEKaHUS XMMHUYECKHUX peakuuid. Peakius ropeHus.
KonudecTBeHHass CTOpOHAa XMMHYECKHUX PEAKIUKA B CBETE YYCHHS 00 aroMax U MOJEKyJax.
3HayeHue 3akoHa coxpaHeHus macchl BemiecTB. Ponbe M.B. JlomonocoBa u /[I. [anbToHa B
OTKPBITUM U YTBEP)KJICHUM 3aKOHA COXpaHEHUs macchl BemiecTB. [loHATHE O XMMHYECKOM
YpaBHEHUHU KaK 00 YCIIOBHOI 3alMCH XMMHUYECKON peaKIHH C TOMOIIbI0 XUMUYECKUX (HOPMYIL.
3naueHue HHIEKCOB M Kod(ddummentoB. CocraBieHHEe YpaBHCHHNH XHUMHYECKHUX PEaKIIUM.
Pemenne 3amay Ha HaxoXXIEHHE KOJMYECTBA, Macchl WJIM 00beMa MNPOAYKTa peakluu IO
KOJINYECTBY, Macce WM 00beMy MCXOJHOTO BelecTBa. Te e pacueTsl, HO ¢ MCIOJIb30BaHHEM
MOHSATUS «HOJ» (MCXOIHOE BEIIECTBO JAAHO B BHUJAE pacTBOpa 3aJaHHOM KOHIIEHTpALMH WU
COJIEPKUT OIIPEAEIEHHYIO JI0JII0 IpUMeceil). Perienne skcriepuMeHTaIbHbIX 3aa4, 3aKpEeIIeHne
3HAHUU 0 TeMe «XUMHUYECKue ypaBHEHUs». CyIIHOCTh peakiuid pa3yioKEHUs U COCTaBIICHHE
YPaBHEHUN DPEaKLUUW, NPOJEIaHHBbIX yuurTeneM. [IoHATHE O CKOPOCTH XMMHYECKUX PEaKIUH.
Karamuzatopel, ¢epmentsl. CymHOCTh peakiuid coeauHeHus. (CocraBlieHWe ypaBHEHUH
peakuuii, npojenanHbx yuureneM. CymHOCTh peakuuil 3amenieHus. CocTaBleHHE ypaBHEHUI
peakuui, NPOAECIAHHBIX Yy4duTeNeM. P aKTUBHOCTM METAJUIOB, €r0 HCIHOJIb30BAaHUE JUIS
MPOTHO3UPOBAHUS BO3MOXKHOCTH MPOTEKaHUSI pPEAKIUHA MEXIy MeTaulaMd M pacTBOpaMu
KHUCJIOT. Peakiuy BBITECHEHHsI OJTHUX METAJUIOB M3 PAacTBOPOB MX COJIEW NPYTMMH METAJUIAMH.
CymHocts peakuuii oomeHa. CocTaBlieHHE YpaBHEHHMH peakIMd, MPOJCTAaHHBIX YUUTEIEM.
Peakuuu HelTpanu3anuu. Y CiIoBUs TEUCHUS PEAKIMN MEXy pacTBOpamMu KUCJIOT, IMIETOYEH U
cojell A0 KOoHLA. TUIbl XMMHUYECKHX peakuui (IO MPU3HAKY «UHUCIO M COCTaB HCXOJIHBIX
BEIIECTB U MPOJYKTOB pEaKIUu») Ha IMpUMEpEe CBOIMCTB BOAbL. Peakuus pasioxxeHus -
AJNIEKTPOJIN3 BOJbL. Peakiuu coequHeHus — B3aUMOJCIHCTBHE BOJABI C OKCHJIAMH METAUIOB U
HeMeTauioB. [loHATHE «TrUAPOKCUABDY. Peakuuu 3amelneHuss — B3aMMOJEHCTBHE BOJABI C
[IETIOYHBIMHA ¥ IIEJIOYHO3EMENBHBIMU MeTalllaMu. Peakiiun oOMeHa (Ha mpuMepe THAPOIU3a
cynbdarta amoMuHuS U KapOuna kambnws). Pemenune 3amad m ynpaxksaeHuil. [logroroBka x
KOHTPOJILHOM paboTe.

Ilpocmeiimue onepayuu c geuyecmeamu (Xumu4ecKuil NPAKMUKym)

[TpaBmia TexHUKH OE30MACHOCTH TPU OOpAIEHUU C JIAOOpaTOPHBIM O0OPYyIOBaHHUEM,
pu paboTe B KaOMHETE XUMUU. 3HAKOMCTBO C JaOOpaTOpHBIM 00opyaoBaHueM. Ou3zndeckue u
XUMUYECKHE PEAKIMU MpU TopeHuu cBeud. KauecTBeHHBbIN cocTaB mouBbl. Cpella MOYBEHHOIO
pactBopa. AHanu3 Bojabl. I[Ipo3paunocts Boabl. [IpU3HAKKM XMMHYECKHX pPEaKIWii: BBIICICHUE
rasa, BbINaJICHUE OCaJKa, U3MEHEHHE 1iBeTa BellecTB. KauectBennsie peakuuu. [Ipurorosnenue
pacTBopa caxapa U pacueT ero MacCoBOM J0JIU B PaCTBOPE.

Pacmeopenue.  Pacmeopvi.  Peakyuu  uonnozo  oomena.  OxuciumenpHo-
6occmanogumesnbHvle peaKyuu

PactBopel. ®Pusnueckass M XUMHUYECKas TEOPHUs PacTBOPOB. TeIIOBBIE SIBICHUS IpU
pacTBOpeHUHU. l'MapaTel W KpHUCTAUIOTUAPATHI, KpUCTAUIM3alMOHHAs Boaa. HacwlmeHHsIe,
HEHACBIIICHHBIC, TEPECHIIIEHHBIE PACTBOPHL. XOPOIIO PACTBOPUMBIC, MaJOPacCTBOPUMbBIE U
MIPaKTUYECKH HEPACTBOPHUMBIE BEILIECTBA. DJIEKTPOIUTHI U HEAJIEKTPOIUTHI. DJIEKTPOIUTHYECKAS
JUCCOIMalus U accouuanusi. MexaHu3M JHUCCOLMALMUA BEIIECTB C Pa3UYHBIM THUIIOM CBS3H.
CreneHsp ANeKTPOIUTHYECKON qucconurarui. CHIIbHBIE U CITa0bIe SJIEKTPOIUTHI. DIICKTPOIHUTH U
HEIJNEKTPOJUThI. MeXaHu3M JHCCOLMAlMU BEIIECTB C PA3IUMYHBIM THUIOM CBsi3H. CTeneHb
3JIEKTPOJIUTUYECKON aucconnanuu. CribHBIC U cadbie 271eKTpoauThl. Morsl. CBOKCTBa HOHOB.
Krnaccudukanust HOHOB 10 cocTaBy (IIPOCTBIC U CIIOKHEIE), 110 3apsay (KaTHOHBI U aHUOHBI), TIO
HAJIMYUIO BOJHON 000J0YKU (TUAPOTHUPOBAHUE M HErHIpoTupoBaHue). OCHOBHBIE MOJOKEHUS
TOJl. Peakuuu B BOJHBIX pacTBOpax 3JeKTpoiauToB. HeoOpaTtumbie u 0oOpaTUMbIE pEaKIUH.
MonekynsspHoe W HWOHHOE YypaBHEHHME peakiui. Peakium wuoHHOro oOMeHa. Peaknum
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HelTpanu3anuu. Kucnorel. Mx kiaccupukanus mo pa3iudHbIM Tpu3Hakam. OnpeneneHue
KHCJIOT KaK 3JIEKTPOJINTOB, UX Iucconuanus. BzanMmonencTBue KUCaoT ¢ METalllaMH, YCIOBUS
TEYEHMsI ITHX PEAKLUM. DIEKTPOXMMHUECKUH DPsii HAIpsUKEHUS METauloB. B3anMopelictBue
KHCJIOT C OKCHJAaMH METa/UIOB M OCHOBaHMSAMHU. Peakuuu HeWTpanuzanuu. B3aummopeicTBue
KHCJIOT C COJISIMU. 3alKCh YPAaBHEHUM peakiuil (MOJIEKYJSIPHBIX U MOHHBIX) C UCIOJIb30BAHUEM
Tabnuubpl pactBopuMocTH. OrpeneneHue OCHOBAaHUM KaK SJEKTPOJIUTOB, UX JAMCCOIMALIMSL.
Knaccudukanus ocHOBaHMII TO pa3iauyHBIM IpH3HaKaM. B3aumojeicTBue OCHOBaHHMM C
KuclioTaMu (moBTOpeHue). BzammopnelicTBue menoueld ¢ comsamu (pabota ¢ Tabiuiein
pacTBOPUMOCTH) M OKCHAAMH HeMeTauioB. PaznoskeHue HepacTBOpUMBIX ocHOBaHuil. CocTaB
OKCHUJIOB, WX Kiaccudukaims. CBOWCTBAa KUCIOTHBIX U OCHOBHBIX OKCHJIOB. OmpeeneHue coyiei
KaK »JJIEKTPOJIMTOB, uX auccoumanus. Knaccupukanus coneit. B3aummopelicTBue comeit ¢
MeTaJUlaMH, OCOOCHHOCTH OTHUX peakIWil W B3aUMOJEHCTBHE coJjied ¢ coissmu (paboTta ¢
Tabnuiel pacTBopuMocTH). B3anmopelicTBue coel ¢ KMCIOTaMH M IesIouaMi (TIOBTOPEHHUE).
[loHsAiTHE O TEHETHMYECKOW CBSI3M M IN€HETUYECKUX pAJaX METAUIOB M HEMETALIOB. Pa3znuyHble
NpU3HAKW KJIacCH(PHUKAIMU XUMHUYECKHX peaknwid. OnpenerneHue CTerneHed OKHCICHUs
3JIEMEHTOB, O0Opa3ylomuX BemecTBa pa3audHbix kiaccoB. Peaknum OBP. Tlonstue 00
OKHCIIUTENE U BOCCTAHOBUTEIIE, OKUCIEHUN U BOCCTAHOBJIEHUU. PellieHne pacueTHbIX 3ajad 1o
YPAaBHEHUSAM, XapaKTE€PU3YIOLIMM CBOKWCTBA OCHOBHBIX KJIACCOB COEIWHEHWM, W BBIITOJIHEHUE
OCHOBHBIX KJIACCOB COEIMHEHHMM 3TOro IUIaHAa Ha TEeHETHYEeCKylo CBsa3b. lloaroroBka K
KOHTPOJIbHOHM pabote. iToroBast KOHTpoJIbHAs paboTa.
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Obwan xapakmepucmuka Xumuueckux nemenmos (4 u).

Ctpoenne aToma, XapakTep MpOCTOro BEIIECTBA; CPABHEHUE CBOMCTB MPOCTOTO BEIIECTBA
CO CBOWCTBAaMHU MPOCTBIX BEIIECTB, OOpPAa30BaHHBIX COCEIHHMH MO TEPUONY W TMOATPYIIIES
3JIEMEHTaMU; COCTaB U XapaKTEP BBICIIETO OKCUJIA, THAPOKCUA; COCTAaB JIETYYEro BOJOPOIHOTO
coenuHeHus: (mns Hemeraimia). CBoiicTBa anekTpoauToB B cBere TOJl. ['eHermueckue psiabl
Metauia U Hemerawia. CamocrosiTenbHas paboTa C ydammMucs. 3akpelvieHHe MaTepuaa.
[lonartue o mnepexomHbIX »3JeMeHTax. AmdorepHOCTb. ['eHeTHUecKuil psan TepexoaHOro
aneMeHTa. [lepuoanueckuii 3akoH u llepuoandeckas cucrema, crpoeHue aroma. 3Hadenue [13 u
IcC.

Memannwt (14 u)

XapakTepucTuka TMOJOXKEHUSI 3JeMEeHTOB-MeTaioB B [lepumoanueckoil cucreme.
CTtpoeHne aToMOB METAJIOB. MeTaliMyeckue KpUCTAUIMYECKHUE pemeTku. MeTramindyeckas
XUMHUYECKasi CBSA3b. XapaKTePUCTUKA OOIIMX XUMHYECKHX CBOMCTB METAJJIOB HA OCHOBAaHUU HX
MOJIOKEHUST B DJEKTPOXMMHYECKOM DAy HANpsDKEHWH B CBETE€ TMPENCTaBICHUM 00
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiusiax. CaMopoIHbIE METaUIbl U OCHOBHBIE COCAMHEHUS
METAJIOB B pupoje. Baxueiimue pyabl. [loHaTHe 0 METaUTypruu U €€ pa3HOBUIHOCTSX: MUPO-
, TUAPO-, anekTpometaurypruu. Kopposust metainoB. CriocoObl 3aIIUTH METAJUIOB OT KOPPO3HHU.
OcobeHHOCTH (U3MYECKUX W XUMHUYECKMX CBOWMCTB IICJIOYHBIX METAIOB. BakHelmue
COCIMHEHUS IIEIOYHBIX METAIJIOB: IMIENIOYM, COJIM, WX CBOWCTBa W mnpuMeHeHHe. OOmias
XapaKTePUCTUKA METAUIOB BTOPOW TPYMNIBI TJIABHOW IMOATPYMIBI, OCHOBHBIE (DH3WYECKHUE H
XHMHUYECKHE CBOMCTBA IIEIOYHO3EMEIbHBIX MeTauioB. Baxneimue coenuaeHus Ca u Mg, ux
npuMeHeHre. Posb Kanmblius W MarHusi B )KUBBIX opranu3Max. CTpoeHune atoma, GU3ndecKue u
xuMuueckue cBoicTtBa. [lpumenenue amomunua. CoeIUHEHUS aTIOMHHUS — OKCHIBI U
TUAPOKCHIBI, UX aM(POTEpHOCTh. BaxkHele conmu amoMuHUS. 3aKpeIyIieHHUE M CUCTEMATU3AIIHs
3HAHUH 10 TJIaBe MEepBON: 00IIas XapaKTepUCTUKA METAIJIOB, XUMUYECKHE CBOMCTBA METAJIIOB.
Pemienne SKCnEepuMEHTAIBHBIX 3ajay, pelieHue ypaBHeHUH. CTpoeHHe aroma Kejesa.
®duznyeckue U xumuueckue cpoiicta. [Ipumenenue xenesa. Coenunenus xenesa |l u xenesa
I1l. Tenetnaeckue psiipl. KauecTBeHHBIE peakIlnyi Ha HOHBI JKeJIe3a.

Ceolicmea memaninoe u ux coeOUHeHul (Xumudeckuilt npakmuxkym)(3 u).



PemreHne nenoyexk XuMUYECKUX MPEBpaLIcHU 10 BapuaHTam. [IoBTopeHue Ha npakTuke
XMMHYECKUX CBOMCTB METAJUIOB. 3aKpEIJICHHE 3HAHUW IO PACIO3HABAHUIO W TOJYYEHHUIO
BELIECTB, 3aKPEIJICHUE 3HAHUI 110 XUMUYECKUM CBOMCTBAM BEIECTB.

Hememannwt (26 u)

[Tonoxenune HemerauioB B Ilepuoandeckoil cucreme, OCOOCHHOCTH CTPOSHHS HX
atoMoB. Psanp1 90. Kpucramimyeckoe CTpOCHUE HEMETANIOB — MTPOCTHIX BEIIECTB. AJIIIOTPOIIHS.
O3z0H. CocraB Bo3ayxa. Pusmueckue cBoiicTBa HeMeTalioB. OTHOCUTENIBHOCTh IOHATUMN
«METAT» U «HEMETAUI». XUMHUYECKHE CBOMCTBa HEeMETAIOB. OKHCIWUTEIBHBIE CBOMCTBA:
B3aMMOJEMCTBUE C MeETalllaMU, BOJOPOAOM, MEHEE 3JIEKTPOOTPULATENBHBIMU METAJUIAMH,
HEKOTOPBIMH CJIO’KHBIMU BEILIECTBAMH. BOCCTAHOBUTENIBHBIE CBOMCTBA HEMETAIJIOB B PEAKLIUAAX
C KHUCJIOPOZIOM, CIJIO)KHBIMH BEILECTBAMU-OKUCIUTEIIMU. MaKpO3JIEMEHTHI U MUKPO3JIEMEHTHI.
Poib MUKpPORJIEMEHTOB B )KM3HEIEATEIbHOCTH PACTEHHM, )KUBOTHBIX U YeI0oBeKa. OpraHudeckue
BeIlecTBa: OeNku, >Kupbl, yrieBoabl. @depmentsl. Butamunuel. ['opmonsl. Ilonoxkenue B
ITepuonuueckoit cucreme JI. . MenneneeBa. CtpoeHne atoma U MoJieKysbl. Du3znyueckue u
XMMHUYECKHE CBOMCTBA BOJOPOJA, €ro MOoJydyeHHe M NpuMeHeHue. OOmas XapakTepUCTHKa
ranoreHoB. CTpoeHHE AaTOMOB TaJOr€HOB, CTENEHU HUX OKHUCIeHHs. CTpOEHHE MOJEKYI
TaJIOTeHOB. ['alloreHsl — NMpOCThIE BEIECTBA. 3AKOHOMEPHOCTH B U3MEHEHUM MX XUMHUYECKUX U
¢u3nyeCKUX CBOWCTB B 3aBUCMMOCTH OT YBEIMYEHHUS TIOPSIKOBOIO HOMEpa XHMHUYECKOTO
anemenTta. Kpatkue cBenenus o xjope, Opome, none, ¢grope. IlomydyeHue XiopoBoaopofa.
XJI0pOBOAOPO B MPUPOJIE. XJIOPOBOJOPO U COJIsTHAA KUCIOTa. XJIOPUIbI, UX MPUMEHEHUE B
HapOJHOM X03sKcTBe. [loydeHne raroreHoB METOI0M IEKTPOJIN3a. bruosiornyeckoe 3HaueHue
rajoreHoB u ux coeauHeHuil. Ilpumenenue ramoreHoB. CTpoeHHE aToMa KHUCIOPOJa.
AmtoTponusi KUCIOpoAa. XapaKTEepUCTHKAa XMMHUUYECKHX CBOMCTB KHUCJIOpPOJa B CBETE
npeacraBieanii 00 OBP. Ilpumenenue xucmopoma. CTpoeHHe aroma cepbl. AJUIOTPOIIHS.
dusnueckue CBOWCTBAa POMOMYECKOM cepbl. XapaKTEepUCTHKAa XUMHYECKUX CBOICTB cepbl B
cBere mpexacraBieHuii 00 OBP. Baxueimme coeawiHEHUs CEpbl: CEPOBOJOPOI, CYIbMHUIBI,
OKCHJIbI, CEpHHCTasi KHUCIIOTa, CYJIb(UTB; HUX CBOWCTBA, IIOJyYCHHE U TNPUMEHEHHE.
Paz0aBneHHas U KOHIEHTPUPOBAHHAS CEpHAsl KUCIIOTa, €€ CBOMCTBA, OJyUYeHUE U IPUMEHECHHUE.
Peakuuu B3auMonelicTBus ¢ cepHoi kuciaoroil. CtpoeHue atomoB a3zoTra. CTpOEHHE MOJIEKYJIbI
azora. du3nueckre U XMMHUYECKUE CBOMCTBA a30Ta B cBeTe mpeacTtasieHuii 00 OBP. Ctpoenue
MOJIeKYJIbl aMMuaka. Pu3ndeckue CBOMCTBA, MOTydYeHHE, COOMpaHKe, pacliO3HaBaHUE aMMHaKa.
XUMHYECKHE CBOICTBA aMMHakKa: BOCCTAaHOBHUTEIbHBIE M OOpa3oBaHME HMOHA AMMOHHMS IIO
JIOHOPHO-aKIENTOpHOMY MexaHu3My. CoJM aMMOHHS: COCTaB, NOJy4YeHHE, (U3NYECKHE H
xuMmudeckue cBouctBa. [IpencraBurenu. [Ipumenenue B HapoaHOM Xo3siKicTBe. OKCHUIIBI a30Ta.
A30THas KucioTa, €€ cBoWcTBa M IpuMeHeHue. Hurtpatsl, cenutpel. CTpoeHue arToma.
Annorponusi. CpaBHEHHE CBOWCTB M NMPUMEHEHHE KpacHOTo W Oenoro dochopa. XuMuueckue
cBoiictBa Qocdopa. Oxcun docdopa (V) u oprodocdopnas kuciaora. Conu opropochopHoii
kuciotel. ®dochop B mnpupome. Dochopasie ymaoOpenus. CTpoeHue aroma yriepoja.
Annorponusi, cBoicTBa Moaupukaumii — anmasza u rpadurta. Mx npumenenue. AMopdHBIi
YIJIEpOJa M €ro copTa: KOKC, Caxka, IPeBECHBIN yroib. AcopOIus U ee MPaKTUYeCKOoe 3HaYCHHeE.
Xumuueckue cBoicTBa yriepoaa. OKcuasl yrieposaa, uX CBOICTBA, MIOJIYyYEHUE U NPUMEHEHHE.
CtpoeHune MOJIEKYJT OKCHUIOB yIiiepoia. YTolbHash KUCI0Ta U ee coiu. BaxkHeimme kapOOHaTHI:
KaJbIIUT, COJA, MOTAll — WX 3HAaYeHHE M NpuMeHeHue. Pacmo3nHaBanue xapOonaToB. Ilepexon
KapOoHATOB B ruapokapOoHaThl W 00paTtHO. CTpoeHue aroma. CpaBHEHHE €ro CBOWCTB CO
cBOiicTBaMM aroMa yriepoga. Kpucrajummueckuid KpEeMHHH, CpaBHEHHE €ro CBOMICTB C
yrieponoM. [lpupoansie coenuHenuss kpemuusi: SiO,, CHIHKAThl W aJFOMOCHJIHKATHL.
PaznoBugHocTH crekiia, ero mpoucxoxiaeHue. Ilomyduenue nemenra. IIpousBoacTtBo u
npUMEHeHHe cTekia, (apdopa, 1eMeHTa. 3akperyieHHe W CUCTEeMaTH3alsl 3HAHUN MO0 TeMe:
CTPOCHHE AaTOMOB HEMETAJUIOB, KOBAJIECHTHAs HEINOJIIpHAs XMMMUYECKas CBsA3b. PerieHue
SKCTICPUMEHTAIBHBIX 3a7a4 W ypaBHeHHHM peaknuii. [loAroroBka kK KOHTpOJIBHOW paboTe.
3akperuieHue M CUCTeMaTH3alusl 3HAHWM 10 TeMe: XMMHUYecKHe W (U3MYEecKHe CBOMCTBa
HEMETAJUIOB,  XMMHMYECKHE  pEakUWH, KOBAJCHTHas  IMOJSpHAass  CBA3b.  PemieHue
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HKCIEPUMEHTAIbHBIX 3a/a4 M ypaBHeHMH. [loaroroBka K KOHTpOJdbHOI pabore. Pabora Hax
OLIMOKaMHU.

Cesoiicmea nememannoe u ux coeourenuii (3 u).

Pemienne skcnepumeHTanbHbIXx 3amad no Teme «lloarpymma kucinopomay». Pemienue
AKCIIEPUMEHTAIBHBIX 3a1a4 1o Teme «lloarpynmna asora u yriaepoaa». 3akperuieHUe 3HaHUU 110
MOJIYYEHUIO U PACIIO3HABAHUIO Ta30B.

Opzanuueckue eéewyecmea (12 u)

BemecTtBa oprannueckue u Heopranuyeckue. [IpyumHbl MHOrooOpas3us OpraHUYecKuX
coenMHeHUN.  BaneHTHOCTb.  XMMHMYECKOE  CTPOCHUE  OpPraHUYECKUX  COCIUHECHMM.
MoutekynspHbIE U CTPYKTYpHBIE (OPMYJIbI OPTaHMYECKUX COEAMHEHUH. ['OMOIOTHYecKuil psia
npenensHbIX y/B. Pagukanel. M3omepsl u u3zomepust. OU3MUECKUE U XUMHUYECKHE CBOMCTBA.
Meran u »3TaH: cTpoeHME MoJekyld. [opeHne Merana u dTaHa. [IpumeHeHwe MeraHa.
XHUMHUYECKOE CTPOECHUE MOJIEKYJIbI dTUIIeHA. JIBOMHAs CBs3b. B3anMoaencTBHE dTUIIEHA ¢ BOJOM.
[Tonmumepusanus stunena. [lonustunen u ero 3Hauenue. IloHsATHE O MpeaENBHBIX OJTHOATOMHBIX
CIupTax Ha IpUMEpe MeTaHoJa W 3TaHoja. TpexaroMHbl cnupT riuuepuH. OKuUCleHue
STUJIOBOTO CNUPTa B YKCYCHBIM anbaerui. [lonstue o0 anpaerunax. OKucieHHe aibAeruaa B
kucinoTy. OJIHOOCHOBHBIE HempesenbHble KapOOHOBBIE KHCIOTHI Ha MpPUMEPE YKCYCHOU
kucioTel. Ee cBoiicTBa u mpumeHeHue. (CTeaprHOBas KHCIIOTa KakK MPEACTaBUTENb KUPHBIX
KapOOHOBBIX KHcHOT. Peaknus stepudukamuu. Ilonstiue o crnoxHbix 3¢upax. [lonsrue o6
aMUHOKHUCJIOTaX. Peakuuu mnonukoHAeHcauuu. benku, ux cTpoeHne W OHOJOTHYEcKasl poJib.
[lentunnas cBa3p W nonunenTuasl. [lepBuunas crpykrypa OenkoB. buonormueckue (yHKIHH
O0enkoB. CBoiicTBa OENKOB M KauyeCTBEHHbIC peaknuu Ha Oenku. [loHstwe o0 yriaeBopax.
I'mokoza. Ee cBoiictBa u 3Hauenue. Kpaxman u wnemmonosza. Mx Ouojoruueckas podb.
[Tonumepsl NpUPOAHBIE M CUHTETHYECKHE. Peakiuu mnoauMepusalMi M HOJUKOHJICHCAILUH.
[InactmMaccbl M BOJOKHA.  3akpelUieHME M CHCTeMaTu3auus  3HaHui.  PemieHue
SKCHEPUMEHTAIBHBIX 3aa4.

3akpennenue (6u)

OO6o0menre, 3aKperuieHHe W CHUCTEMaTH3alMs 3HAaHWK 10 Kypcy XUMHUH 9 Kiacca.
IToBropenue mnponaeHHbIx TeMm: llepuonmyeckmii 3akoH u Ilepmonmueckass cucrema, BUIBI
XUMUYECKHUX CBSI3€M M TUIBl KPUCTAUIMYECKUX PEIIETOK, THUIbl XUMHUYECKUX PEaKIUH, KJIacChl
XAMHYECKHUX COCIMHEHUH. Pellienne s3kcnepuMeHTalbHbIX 3a/1a4, PELICHUE YPABHEHUN PEaKLIUM.

Mescnpeomemmnuie ceasu

Peanuzanmss MeXnpeaIMEeTHBIX CBSI3€ NpH HM3y4eHMM XUMUHM B 8 W 9 Kiacce
OCYILECTBIISICTCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHH, Tak H
MOHSTHUM, SIBJISIFOIIMXCS CUCTEMHBIMU JJIS1 OTAEIBHBIX NMPEAMETOB €CTECTBEHHO-HAyUYHOTO LIHUKIIa
OOue ecTecTBEHHO-HAYYHbIC MOHATHS: HAaydyHBIA (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIU3,
CUHTE3, KJaccu(pUKaluus, MNEePUOJUYHOCTb, HAOIIOJACHHE, OSKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEpEeHue, MOJeNb, SBJICHUE, IAPHUKOBBIM 3¢ ¢eKkT, TexHomorus, marepuansl Dusuka:
MaTepus, aToM, D3JEKTPOH, IMPOTOH, HEHTPOH, HOH, H30TOIN, PaAHUOAKTHUBHOCTH, MOJIEKYIA,
AIIEKTPUYECKUI  3apsl, TPOBOJHUKH, MOJYNPOBOJHUKH, JAUIIEKTPUKH, (POTOINIEMEHT,
UHAMKATOp, BEIIECTBO, Tello, OOBEM, arperaTHOE€ COCTOSHHME BeIecTBa, ra3, pacTBOp,
pPacTBOPUMOCTh, KPHUCTAJUIMYECKasi PEIIETKA, CIUIABbl, (PU3NYECKUE BEITUYHMHBI, €IMHUIIBI
U3MEpPEHMs, KOCMUYECKOE MPOCTPAHCTBO, IUIaHeThl, 3BE37bl, ConHue. buonorus: ¢orocunres,
IbpIxaHue,  Ouocdepa,  IKOCHUCTEMa,  MHHEpalbHbIE  yIOOpPEHHUs,  MHUKPOAIJIEMEHTHI,
MaKpOdJIEMEHTHI, TUTATENIbHBIC BemiecTBa I 'eorpadus: armocdepa, ruapocdepa, MUHEPATBI,
TOPHBIE MTOPOJIBL, TIOJE3HBIE HCKOIIAeMbI€, TOIUIMBO, BOJAHbIE PECYPCHI.

Ilnanupyembie pe3yabTaThbl 0CBOCHHS Y4eOHOI0 MpeaAMeTa

Juyunocmuwvie  pesyromamot  Qdyuarwwuiica  nOJAYYUM  803MONCHOCHL 011
dopmuposanua credyrouwux ruunocmuvix YY/I:
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. oTpeieIeHue MOTHBALIMU U3y4YeHUsl y4eOHOro MaTepuaa,;

. OLICHMBAHME YCBAaMBAaeMOIro y4eOHOro MarepHana, UCXOAs U3 COLUUAIbHBIX U
JIMYHOCTHBIX LICHHOCTEH;

. IIOBBIIIEHUE CBOErO0 0OpPa30BaTENBHOIO YPOBHA M YPOBHA TOTOBHOCTH K
U3YYEHHIO OCHOBHBIX HCTOPUYECKUX COOBITUH, CBA3aHHBIX C Pa3BUTHEM XUMHUH U OOIIECTBA;

. 3HAHWE IIPABUJI IIOBEICHUS B YPE3BBIYANHBIX CUTYALHAX;

. OLICHUBAHHE COLMAIBHOM 3HAYMMOCTH POQecCuii, CBI3aHHBIX C XUMHEH;

. BJIAJICHUE MpaBWIaMU 0€30MacHOro OOpaIleHUsl ¢ XMMHYECKUMH BEIIECTBaMH U

000pyI0BaHUEM, TTPOSBICHUE SKOJIOTHUECKOU KYIBTYPHI .
Memanpeomemnmnuie pe3yibmamul

PeryasituBHbI€

Obyyarowuiica noxyyum 603MONCHOCMb Ol (POPMUPOBAHUSA CNIEOVIOWUX DE2YTAMUEGHBIX
YVI:

. LeNenojgaraHie, BKIOYas IIOCTAaHOBKY HOBBIX  IIeJiel, IpeoOpa3oBaHue
IIPAKTUYECKOW 3aJa4d B IIO3HABATEIIbHYIO, CAMOCTOSTEIbHBIM aHAIU3 YCIOBHM JOCTHUKEHUS
LIEJI1 Ha OCHOBE Y4€Ta BBIJCICHHBIX YYMTEIEM OPHEHTUPOB JEHCTBHA B HOBOM Yy4eOHOM
MaTrepuae;

. TUTAHUPOBAHKE MTyTH TOCTHKCHHUS TIeIIeH;
d YCTaHAaBJICHHUC MLCJIICBBIX IMPUOPUTCTOB, BBIACICHUC AJIBbTCPHATUBHBIX CHOCO6OB
JTOCTYDKCHHUS 1IeTH U BBIOOp Hanbosiee 3(hPeKTUBHOTO cr1ocoba; *© yMEeHHE CaMOCTOSITEIIBHO

KOHTPOJIMPOBATh CBOE BPEMs M YIPABJIATh UM; ® YMEHHE NMPUHUMAThH PEIICHHs B MPOOIEMHOM
CUTYaLUH;

° IIOCTaHOBKA yLIGGHBIX 3ada4, COCTaBJICHHC IIJIaHa MW IIOCJICA0BATCIIbHOCTHU
JIEHCTBHIA,

° opraHu3anunsa pa60qer0 MECTa MpPHU BBITOJIHCHUHN XUMHUYCCKOI'O SKCIICPUMCHTA,

. MIPOTHO3UPOBAHUE PE3yJIbTaTOB OOYUCHHMs, OIICHUBAHUE YCBOCHHOTO Marepuala,

OIICHKA KAayeCTBa M YPOBHS IMOJYYCHHBIX 3HAHUH, KOPPEKLHUs IUIaHA U Crocoda JeWCTBUS TPU
HeoOxoaumocTtH . [lo3HaBaTeapHbie OOYYAOIIMIICS MOTYYUT BO3ZMOKHOCTD 11 (POPMUPOBAHUS
CIEAYIOLIMX MTO3HAaBaTeIbHbIX Y'Y /I:

. HIOWCK W BBIJIETICHNE HHPOPMAIHUH;

. aHaU3 YCIOBHM M TpeOOBaHMM 3aaauu, BHIOOP, COMOCTaBlIEHHE M 00OCHOBAHUE
crioco0a perIeHus 3aa4Hu;

. BbIOOp Hambosee 3((PEKTUBHBIX CIIOCOOOB pEIICHUs 33Ja4l B 3aBHCHMOCTH OT
KOHKPETHBIX YCIIOBHIA;

. BBIJIBUKEHUE 1 000CHOBaHME TUIIOTE3bI, BEIOOP criocoba e€ MpoBepKu;

. CaMOCTOATENIFHOE CO3JIaHHE aJrOPUTMA JEATEIFHOCTH NPH PEHICHHH MPoOieM
TBOPYECKOTO U MTOMCKOBOTO XapaKTepa;

. YMEHHS XapaKTepPHU30BaTh BEIIECTBA I10 COCTaBY, CTPOCHUIO M CBONCTBAM;

. OTIHCBHIBAHUE CBOWCTB: TBEPBIX, KUAKHX, Ta3000pa3HbIX BEUIECTB, BHIICICHUE X
CYIIECTBEHHBIX IPU3HAKOB;

. n300pakeHre cOCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI0O XUMHUECKUX (popMyI 1
CYIIHOCTH XMMUYECKUX PEaKIUi C TOMOIIbI0O XMMUYECKHX YPaBHEHHUH;

. IpoBe/IeHUE HAOIIOICHUMN, ONTMCAHNE TIPU3HAKOB U YCIOBUN TEUCHHSI XUMUYECKUX

peaKIyii, BBINOJIHEHNE XUMUYECKOTO SKCIIEPUMEHTA, BBIBOABI HA OCHOBE aHAJIN3a HAOIIOACHUI
3a SKCIIEPUMEHTOM, DELICHHME 3a/ad, IMOJIyueHHEe XHMHUYECKOH HH(POpPMAalMU U3 pa3IMyHbIX
HUCTOYHHUKOB;

. YMEHUE OPTraHU30BBIBAThH UCCIIEIOBAHUE C LIEIBIO IPOBEPKU TUIIOTES;
. YMEHHE JIeNIaTh YMO3AKIIOUeHUs (MHAYKTUBHOE U 110 aHAJIOTHUHN) U BHIBODI;
. YMEHHE OOBEKTHUBHO OIEHWBATh HWH(OPMAIMIO O BEMIECTBAX M XUMHUYECKUX

npoleccax, KpUTHUEeCKH OTHOCUTHCS K TICEBAOHAYYHOM MHDOpMaIHH.
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Kommynukamuenuie
Obyuarowuiics  nOayuum  B03MONCHOCMb Ol (POPpMUPOBAHUSL  CNLEOVIOWUX
KommyHuxamusnvix YV/I:

® IMOJIHOC€ W TOYHOE€ BBIPAXKCHHEC CBOUX MBICJIEH B COOTBETCTBHH C 3aJadyaMu Hu
YCJIOBUSAMU KOMMYHHKAIIUU;
® AZICKBATHOC HCIIOJB30BaHUC PEUYCBBIX CPCACTB I y4acTusd B JUCKYCCHU H

apryMEHTalluu CBOEH MO3ULIUHU, YMEHHE MPEICTaBIATh KOHKPETHOE COJIepKaHUE C COOOIICHHEM
€ro B MMCbMEHHOW U YCTHOM (hopMe, OTIpeIeIICHHE CIIOCOO0B B3aMMOICUCTBHS, COTPYAHUYECTBO
B TIOMCKE U cOope nH(popMalnu;

. orpezeneHue crnoco00B B3aUMOJACHUCTBUS, COTPYJHUYECTBO B TIOHUCKE U cOope
uHpOpMaLlUK, YJacTHEe B JUaliore, IMJIAHUPOBAHUE OOMIMX CHOCOOOB paboThHI, MPOSBICHHE
YBa)XUTEILHOTO OTHOLLIEHUS K APYTUM y4alluMCs;

. ONKCAaHUE COJAEPIKAHUS BBIMOJIHAEMBIX JCUCTBUI C IENBI0O OPUEHTHPOBKH B
PEeIMETHONPAKTUYECKON NeATEIIbHOCTH;

. YMEHUSl YUUTHIBATh Pa3Hble MHEHHS U CTPEMUTHCS K KOOPAMHAIIMM PA3TUUYHBIX
MO3UIMI B COTPYAHUYECTBE;

. ¢opmynupoBaTh COOCTBEHHOE MHEHHE M IO3MIHUIO, apryMEHTHpPOBAaTh H
KOOPJAMHHUPOBATh €€ C MO3ULIUSIMU MapTHEPOB B COTPYJHUYECTBE HpPHU BHIPAOOTKE OOILEro
pelIeHHs B COBMECTHOW JAEATENbHOCTH;

. OCYIIECTBIISAITh  B3aUMHBIH KOHTPOJIb UM  OKa3blBaTb B  COTPYIHUYECTBE
HEOOXOUMYIO B3aUMOIIOMOIIIb;

. MJIAaHUPOBATh OOIIME CITOCOOBI pabOTHI; OCYIIECTBIATh KOHTPOJb, KOPPEKIIUIO,
OLIEHKY JecTBUI MapTHEPA, YMETh YOSKAATh;

. HCIIOJIb30BAaTh aJIEKBATHHIE A3BIKOBBIE CPEICTBA JJIsi OTOOpaKEHUsI CBOUX YYBCTB,
MBICJIEH, MOTHBOB U MOTPEeOHOCTEN; 0TOOpaXkaTh B peud (omucaHue, oObsICHEHUE) COJEpKaHHUE
COBEPIIIAEMBIX JEHCTBUM, Kak B (popMe TIPOMKOW COIMAIM3UPOBAHHOM peyH, Tak U B ¢Gopme
BHYTPECHHEH peuu;

. pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHLMIO, HCIIOJIBb3Yys CpEACTBA YCTHOM U
NUCHbMEHHOW KOMMYHHUKAIlMM TpH paboTe ¢ TeKCTaMu y4yeOHMKAa U JIOMOJIHUTEIBHOU
JUTEpPATypOil, CIPaBOYHBIMU TAOIMIIAMH, MPOSBIATH FOTOBHOCTh K YBA)KEHHUIO MHOM TOUYKU
3peHHs IpH 00CYXKIECHUHU PE3yIbTaTOB BHIITOJTHEHHON paboTHI.

Ilpeomemuvimu pesynomamamu uzyyenus npeomema «Xumusay é 8 Kiacce aeiaomcs
cneoyrowue ymeHus:

1. B no3nasamenvHolti cgepe:

JaBaTh OIpPEACNICHUs] M3YYCHHBIX IMOHSATUN: BEIIECTBO (XMMUYECKUM 3JIEMEHT, aTOM, HOH,
MOJIEKYJIa, KPUCTAJUTMUECKAsl peIIeTKa, BEIIECTBO, MPOCTHIC U CIIOKHBIC BEIIECTBA, XMMHUYECKas
dbopMyIna, OTHOCHTEIbHAS aTOMHAsi Macca, OTHOCUTENIbHAS MOJIEKYJISIpHAsT Macca, BaJCHTHOCTb,
OKCHIbI, KHCIIOTBI, OCHOBAaHHS, COJIM, aM(pOTEPHOCTh, MHAMKATOP, NMEPHOIUYECKUA 3aKOH,
nepuoAnyYecKkass CHCTeMa, Iepuogudeckas TaONmuIa, W30TONbI, XHMHYECKas  CBS3b,
3JIEKTPOOTPHUIIATEILHOCTh,  CTETICHh  OKHCICHHS, OJEKTPOJIUT); XUMHUYECKas  peaKIus

(XMMHUYECKOE  ypaBHEHHE, TEHETUYECKass  CBA3b,  OKHCIEHHE,  BOCCTAHOBJICHUE,
JNEKTPOIUTUYECKAS JUccoLuanus, CKOpPOCTh XUMHYECKON peakuun);
* OIIMCHIBaTh JIEMOHCTPAL[MOHHBIE U CAMOCTOSATENBHO IIPOBEACHHBIE IKCIIEPUMEHTBI, UCIIONIb3Ys
TU1st 3TOTO €CTECTBEHHbIN (pycckuid, POTHOM) SI3BIK u SI3BIK XUMUH;
ONMCHIBATh W PA3INYaTh H3YYEHHBIE KJIACCHI HEOPTaHWYECKUX COEAUHEHMH, IMPOCThIE U
CIIOKHbBIE BEIIECTBA, XUMHUYECKHE peakuuu;
KJ1accu(UIUpPOBaTh U3YYEHHBbIE 00BEKTHI u SIBJICHUS;
HAOMIOIaTh JEMOHCTPUPYEMbIE M CAMOCTOSTEIHHO IPOBOJUMBIE ONBITHI, XUMHYECKHE
peakuuu, IPOTEKAIOIIE B IIpUpoe U B OBITY;

ACIaTb  BBIBOJBI MW YMO3AKIIOYCHHA U3 Ha6J'IIOI[eHI/II\/'I, HN3YUCHHBIX XHUMHYCCKUX
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3aKOHOM€pHOCT€I>'I, IMPOrHO3UpPOBATh CBOIMCTBa HCHU3YUCHHBIX BCHICCTB TII0 aHAJIOruh CO

CBOMCTBaMH W3yYCHHBIX;
CTPYKTYPUPOBaTh HM3y4YCHHBIM MaTepuall M XUMHUECKYI0O HH(OpPMAIHMIO, IMOJYyYCHHYIO H3
JIPYTHX HUCTOYHUKOB;
MOJICTTMPOBATh CTPOCHHUE aTOMOB JJIEMEHTOB MEPBOIO — TPETHETO TEPUOAOB (B paMKax

M3Y4YEHHBIX MONIOKEeHUN Teopun . Pesepdopa), ctpoeHne mMpoCTEHIITNX MOJIEKYII.

2. B yennocmuo-opuenmayuonnoii cghepe:
aHAIM3UPOBATh M OIEHUBATh TOCIEICTBUS I OKPYXAlOMIel cpenbl OBITOBON U
MIPOU3BOICTBEHHOM JCSITEIIbHOCTH YEJIOBEKA, CBA3AHHOM ¢ MepepaboTKON BEIECTB.

3. B mpyoosoti chepe:
* POBOJUTH XUMUYECKUHN IKCTICPUMEHT.

4. B cghepe bezonachocmu dtHcusHeOesimebHOCmU:

* OKa3bIBaTh MEPBYIO MMOMOIIb MIPU OTPABJICHUSX, OKOTAaX M JIPYTUX TPaBMax, CBI3aHHBIX
BEIIIECTBAMH U JIa0OPaTOPHBIM 000PYIOBAHUEM.

OIMCHIBATh CBOMCTBA TBEPABIX, MKHUIKUX, TIa3000pa3HBIX BELIECTB, BBIACHSAS UX
CYIIECTBEHHbBIE IPU3HAKY;

* XapaKTEepPH30BaTh BEIIECTBA IO COCTaBYy, CTPOCHHIO W CBOICTBaM, YCTaHABIMBATH
IPUYHHHO-CJIEICTBEHHBIE CBSA3U MEXY JAHHBIMU XapaKTEPUCTUKAMU BEILECTBA;

* PaCKpBIBaTh CMBICI OCHOBHBIX XHMHUYECKHX TIIOHATHH «aTOM», «MOJIEKYJIay,
«XUMHYECKUI 3JIEMEHT», «IIPOCTOE BEIIECTBO», «CIOXKHOE BEILECTBO», «BAJCHTHOCTbHY,
HCTIONB3Ys 3HAKOBYIO CUCTEMY XUMHH;

* U300pakaTh COCTaB MPOCTEUIIMX BEIIECTB C IOMOIIbI0 XHUMHYECKHX (OpPMYIT U
CYIIHOCTh XMMUYECKUX PEAKIHH C TOMOIIBI0 XUMUYECKUX yPaBHCHHUH;

* BBIYUCIIATh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO U MOJIAPHYIO MAaccChl BEILIECTB, a TaK¥kKe
MacCOBYIO JIOJII0 XHMHYECKOTO 3JE€MEHTa B COCIMHEHHSX Ul OICHKH HMX HPaKTHYECKOH
3HAYMMOCTH;

* CPaBHUBATH 110 COCTABY OKCHJIbI, OCHOBAHHUSI, KUCIIOTHI, COJIH;

* KJIACCH(PMIIMPOBATH OKCUIBI K OCHOBAHMSI IO CBOMCTBAM, KHCIIOTHI U COJIM IO COCTaBY;

* [I0JIb30BATHCA JTAOOPATOPHBIM 000PYIOBAaHUEM U XUMUYIECKOH OCYHOH;

* IPOBOJIUTH HECTIOXKHBIE XUMHUYECKUE OMBITHl M HAOIIOJCHUS 32 U3MEHEHUSMHU CBOMCTB
BEIIECTB B MPOIECCE HMX IPEBpALICHUH; COONIOAATh IMpaBWUIa TEXHUKH OE30IacCHOCTH NpPH
NPOBEICHUH HAOIOJCHUN U OIBITOB;

* pa3nuyYaTh OSKCIHCPUMEHTAIBHO KHUCIOTHI M MIEN0YM, MONB3YSICh WHAMKATOPAMHU;
0CO3HaBaTh HEOOXOIUMOCTH COONIONIEHHUSI Mep 0€30MacHOCTH MpHU OOpAIIEHUH C KUCIOTaMH H
IIETOYaMH.

* pacKpbIBaTh CMbICH Iepuoauyeckoro 3akona J[. M. Menzeneesa;

* OMMCHIBATh ¥ XapaKTEpU30BaTh TAOMMUYHYI0 (OpMY TMEPUOJUMYECKONH CHCTEMBI
XUMHUYECKHX 3JIEMEHTOB;

* XapaKTEepPH30BaTh COCTaB AaTOMHBIX SJep M PACHpENEICHHE YHCIIa 3JEKTPOHOB IO
SJIEKTPOHHBIM CIIOSIM aTOMOB XHMHYECKHUX 3JEMEHTOB MaJbIX IMEPUOJ0OB MEPHUOJUUECKOM
CHCTEMBI, a TAK)Ke KaJIUS U KaJbIus,;

* pa3MyaTh BUJIbI XUMHUECKOW CBS3HM: HOHHYIO, KOBAJICHTHYIO MOJIIPHYIO, KOBAJICHTHYIO
HETIOJISIPHYIO ¥ METAJUTHYECKYIO;

* U300paxkaTh SJIEKTPOHHO-UOHHBIE (DOPMYIBI BEIIECTB, OOPAa30BaHHBIX XHMUYECKUMHU
CBSI3SIMH Pa3HOTO BUJIA;

* BBISIBJIATH 3aBUCHMOCTb CBOMCTB BEIIECTB OT CTPOCHHUS UX KPUCTAUTMYECKUX PEHIETOK:
MOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAJUINYECKUX;

* XapaKTEepPU30BaTh XUMHUECKUE 3JIEMEHTBHl M UX COCIUHEHHS Ha OCHOBE ITOJIOKEHUS
9JIEMEHTOB B IIEPHOINIECKON CHCTEME U OCOOCHHOCTEH CTPOCHHS X aTOMOB;
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* XapaKTepu30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUCHHUE MMEPUOANYECKOr0 3aKOHA U
MEePUOINYECKON CHCTEMbl XHUMHUYecKuX »dJjeMeHToB J[. 1. MenneneeBa; * OOBSCHATH CYTh
XUMHUYECKHX MPOIECCOB U UX MPUHIIUIHAIEHOE OTJINYUE OT GUZNUYECKUX;

* Ha3bIBATh [IPU3HAKU U YCIOBUS NMPOTEKAHUS XUMUYECKUX PEAKLINM;

* YCTaHABJIMBATh MPUHAMJIEKHOCTh XUMHUUYECKOW PEaKUHMH K ONPEACTIEHHOMY THIY IO
OJIHOMY M3 KJIacCU()MKAIIMOHHBIX MPU3HAKOB: 1) MO YUCIY U COCTaBY MCXOJHBIX BELIECTB U
IPOAYKTOB peaKkIuHu (peaklUuu COEAMHEHUS, pa3oKeHHUs, 3aMelleHus u oOMeHa); 2) 1o
BBIICJICHUIO WJIM MOTJIOLIEHUIO TEIJIOThI (peaklMHu 3K30TEPMUYECKHE U SHIOTEPMHUUYECKHE);
3) 10 M3MCHEHHUIO CTENCHEeH OKHUCICHHS XMMHUYCCKHX 3JICMEHTOB (PEaKIMU OKUCIUTEIbHO-
BOCCTAaHOBHUTEJIBHBIC); 4) IO 0OpAaTUMOCTH TIpoliecca (peakiuu 00paTuMbIe 1 HEOOpaTUMBIE);

* COCTaBJIATh YPAaBHEHUS DJJIEKTPOJMTUYECKOW AMCCOLMALMM KHCIIOT, LIEJIOYEH, COJICH;
MOJIHbIE M COKpalI€HHbIE MOHHBIE ypaBHEHHUS peakiuil oOMeHa; ypaBHEHUS OKHUCIUTEIbHO-
BOCCTAHOBUTEIbHBIX PEAKIINIA;

* IPOTHO3UPOBATH MPOIYKTHl XUMHUYECKHX pEaKuil Mo ¢popMyaaM/Ha3BaHUSIM HCXOIHBIX
BEIIIECTB; OMPEIEISITh HCXOIHBIE BEIIECTBA MO (hOpMYyJiaM/Ha3BaHUSM MPOAYKTOB PEaKIIHH,

* COCTaBJISITh YPaBHEHMsI peaKLUid, COOTBETCTBYIOIIMX MOCIEI0BATEIbHOCTH («IIETIOUKE))
MpEeBpalllCeHU] HEOPraHUYECKUX BEIIECTB PA3TUUYHBIX KJIACCOB;

* BBISIBJIATh B IPOLECCE DKCIIEPUMEHTA MPU3HAKH, CBUJETEIBCTBYIOLUIUE O MPOTEKAHUH
XAMHYECKON PEaKIu;

* IPUTOTOBJISITH PACTBOPHI C ONMPEICTEHHON MAaCCOBOM JT0JIEH PaCTBOPEHHOIO BEIIECTBA;

* ONpPEAENATh XapaKTep CpeAbl BOAHBIX PACTBOPOB KHUCIOT W WIENOYEH MO M3MEHEHHUIO
OKpacKH MHJIUKaTOPOB;

* IPOBOJUTH KAUE€CTBEHHBIE PEAKIINH, MOJITBEPKAAIONINE HATHMYHUE B BOJHBIX PACTBOpAX
BEILECTB OT/AEJIbHBIX HOHOB

* ONpPEAENATh MPUHAIC)KHOCTh HEOPraHWYECKHX BEUIECTB K OJIHOMY W3 HM3YyYEHHBIX
KJIACCOB/TPYIII: METAJIJIbl U HEMETAJUIbI, OKCHUJIbI, OCHOBAHHS, KUCIIOTHI, COJIH;

* COCTaBJISATH (POPMYITBI BEIIECTB 110 MX HA3BAHUSIM;

* ONPEAENSATh BAJIEHTHOCTh U CTEIIEHb OKHUCIICHHS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJISITh (POPMYJIBI HEOPTraHMYECKHX COCIUHEHUH MO BaJCHTHOCTSM M CTEICHSIM
OKHCJICHUS 3JIEMEHTOB, a TaKXe 3apsiiaM HOHOB, YKa3aHHBIM B Ta0JIMIIE PACTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U COJICH;

* OOBSICHATh 3aKOHOMEPHOCTH M3MEHEHUsI (PU3NYECKUX U XMMHUYECKUX CBOMCTB MPOCTHIX
BEIIECTB (METaNIOB W HEMETAUIOB) M WX BBICHIMX OKCHIOB, OOpa30BaHHBIX JJIEMEHTAMHU
BTOPOT'O U TPETHETO MEPUOJIOB;

* Ha3pIBaTh OOIIME XUMHYECKHE CBOICTBAa, XapaKTepHBIC I TPYIMI OKCHIOB:
KHCJIOTHBIX, OCHOBHBIX;

* Ha3pIBaTh OOIIHME XWUMHYECKHE CBOWCTBA, XapaKTEepHBIC IS KAXKIOTO U3 KIacCOB
HEOPraHWYECKUX BEILECTB: KUCJIOT, OCHOBAaHUM, COJIEH;

* IPUBOJUTH  TMPUMEPHl  pEaKLMil, MOATBEPKAAOIIMX  XUMUYECKHE  CBOWMCTBA
HEOPraHWYECKHUX BEIIECTB: OKCUI0B, KUCIOT, OCHOBAHUI U COJIEH;

* ONpPEAENATh BEIIECTBO-OKUCIUTENb M BEIIECTBO-BOCCTAHOBUTENb B OKHCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLIHSX;

* COCTABJISITh OKHCIUTEIILHO-BOCCTAHOBUTENBHBIN OanaHc (A1 M3YYCHHBIX PEaKIUid) 1o
MIPEIIOKEHHBIM CXEMaM PEaKIIHil;

* MPOBOJIUTh  JTAOOPATOPHBIE OMBITHI, TOJATBEPKIAIONINE XHUMHUYECKHE CBOWCTBA
OCHOBHBIX KJIACCOB HEOPTraHNYECKHUX BEILECTB;

IIpeomemnvimu peynromamamu uzyyenus npeomema «Xumusy ¢ 9 Knacce A61a10mcs
cnedyroujue ymeHua:

1. B nosnasamenvuoui cghepe:
© JaBaTh OIpPEACNICHUs] U3YYCHHBIX MOHATHUM: BEUIECTBO (XMMHUYECKUU 3JIEMEHT, aToM,
MOH, MOJIEKYyJa, KpUCTAJNIMYecKas pelleTKa, BEIIeCTBO, IMPOCThIE M CIOKHBIE BEIECTBa,
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XuMHu4deckast (hopMmyia, OTHOCHTENbHAsI aTOMHas Macca, OTHOCUTENbHAsI MOJIEKYJIsIpHAs Macca,
BAJICHTHOCTb, OKCHJBI, KHCIOTBI, OCHOBAHHS, comd, ampOTEPHOCTh, HHIAUKATOP,
NEPUOANYECKUA 3aKOH, TIEpUOJAMYECKas CHUCTEeMa, NepUoAnYecKas TabmuIa, M30TOIbI,
XUMHUYECKAs CBsI3b, AJIEKTPOOTPHUIATEIIBHOCTD, CTENEHb OKWUCICHUS, DJICKTPOJIHT); XUMUYECKas

peakius (XMMHUECKOE YpaBHEHHE,  TEHETHYeCcKas CBs3b, OKHCIEHHE, BOCCTAaHOBJICHUE,
ANEKTPOIUTHYECKAS JUccoLuanus, CKOpPOCTh XUMHYECKON peakuun);
* OIIMCHIBAaTh JIEMOHCTPALMOHHBIE U CAMOCTOSATENBHO IIPOBEACHHBIE IKCIIEPUMEHTBI, UCIIONIb3Ys
TUIst 3TOTO €CTECTBEHHBIN (pycckuid, POTHOM) SI3BIK u SI3BIK XUMUH;
ONMCHIBATh U PA3INYaTh H3YYEHHBIE KJIACCHI HEOPTaHWYECKUX COEAMHEHMM, IMPOCThIE U
CIIOKHbBIE BEIIIECTBA, XUMHUYECKHE peakuuu;
KJ1accu(UIUpPOBaTh U3Y4EHHBbIE 00BEKTHI u SIBJICHUS;
HAOMIOIaTh JEMOHCTPUPYEMbIE M CAMOCTOSTEIBHO IPOBOJUMBIE ONBITHI, XUMHYECKHE
peakuuu, IIPOTEKAOIIIE B IIpUpoe U B OBITY;

ACIaTb  BBIBOJBI MW YMO3AK/IIOYCHHA U3 Ha6J'II-OI[eHI/II\/'I, HN3YUCHHBIX XHUMHYCCKUX
3aKOHOM€pHOCT€ﬁ, IMPOrHO3UpOBaTh CBOICTBa HCHU3YUCHHBIX BCHICCTB TII0 aHAJIOru”h CO

CBOMCTBaMH W3yYCHHBIX;
CTPYKTYPUPOBaTh HM3y4YCHHBIM MaTepuall M XUMHUECKYI0O HH(OpMAIHIO, IMOJYyYCHHYIO H3
JIPYTHUX HUCTOYHUKOB;
MOJICTTPOBATh CTPOSHHUE aTOMOB JJIEMEHTOB MEPBOIO — TPETHETO MEPUOAOB (B paMKax

M3Y4YEHHBIX MONIOKEeHUN Teopun . Pesepdopa), ctpoeHne mMpoCTEHIITNX MOJIEKYII.

2. B yennocmuo-opuenmayuonnoii cghepe:
aHAIM3UPOBATh M OIECHUBATh TOCJIEICTBUS IS OKPYXAlOMmIel cpenbl OBITOBON U
MIPOU3BOJICTBEHHOM JCSITEIIbHOCTH YEJIOBEKA, CBA3AHHOM ¢ MepepaboTKON BEIIECTB.

3. B mpyoosoti chepe:
* IPOBOJUTH XUMUYECKUHN IKCTICPUMEHT.

4. B cgpepe bezonachocmu dHcusHeOesimebHOCmU:

* OKa3bIBaTh MEPBYIO MOMOIIb MIPU OTPABJICHUSX, OKOTAaX M JPYTUX TPaBMax, CBI3aHHBIX
C BEI[ECTBAMU U JJa0OPATOPHBIM 000PYIOBaHUEM.

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC (70 YUACOB)

Ha3zeanue Tema ypoxa Ocnoenvie euowt oeamenvnocmu | Henonv3oe
pasoena oodyuarowuxcsa anue
odopyoosa
HUusA
ueHmpa
«Touka
Pocma»

Beeoenue (5u) | 1.1Ipeomem xumuu. | Ciymanue oObICHEHUH yaUTEIS.
Bewecmsa. CamocrosiTenpHast paboTa ¢ yUeOHUKOM.
OOBbsicHeHrEe HAOII0OTAaEMBIX SIBJICHHI.

2.Ilpespawenus
pespaty Pabota ¢ pa3marouHbiM MaTepuagIoMm.
eewecms. Ponv C N
TyliaHue 0ObSICHEHUN YIUTEs.
XUMUU 8  JICUBHU
CamocrosiTenpHast paboTa ¢ yUeOHUKOM.
uenosexa.

3.Kpamxuii  ouepk | Ciymianvue oObsICHEHUH yauTes.
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ucmopuu passumus | CamocTosiTeNbHas padoTa ¢ yUeOHUKOM.
Xumuu. OTbop u cpaBHEHHE MaTepuana Io
HECKOJIbKUM UCTOYHHUKAM.
4.11CX2 JU. | Cnymanue 0ObsICHeHHIA yIUTEs. JlaTtuuk
Menoeneesa. 3uaxu | CamocrositenbHast paboTa ¢ yueOHUKOM. | BBICOKOH
XUMUYECKUX Pabora ¢ Tabnuueit Menaeneesa. TEMIIeparyp
971eMeHmMO8. Pabota c kapToukamu. bl, Jlaruuk
TEMIEPaTyp
Bl
TJIATUHOBBIN
3. Xumuueckue
AHanu3 GpopMmyir.
dopmyns.
OmuocumenvHas Pemenne TEKCTOBBIX KOJMYECTBEHHBIX H
AMOMHAA u | KaUCCTBCHHBIX 3aaa4.
MOJIeKYIIAPHAS Crnymanue oObSICHeHUI yUUTEINS.
Mdaccewl. PaboTta B napax.
Pabora B rpymnmax.
i L Ocnosee Pabora ¢ pa3naTouHbIM MaTepHaIOM. HaTqHKU
XUMUYECKUX | CBe0eHUs ol ¢ 6 . BBICOKOM
TyliaHue 0ObSICHEHUN YIUTEIs.
971eMeHmM 08 CIMPOCHUU AMOMOB. | (<1 (oo oo paboTa ¢ yICOHIKOM. TeMITepaTyp
(8u) Hzomonwi. b, JlaTumk
TeMIeparyp
BI
TIJIATUHOBBIN
2. Cmpoenue | Crnymanue OObSICHCHHIA yIUTEIS.
9NEeKMPOHHBLX CamocrosiTenpHas paboTa ¢ yueOHUKOM.
obonouex amomos. | Pabora c Tabnuieii Menaeneena.
Hsmenenue uucna | Pabota c kapToukamu.
91EeKMPOHOB Ha | Pabora B mapax.
BIYV. Pabota B rpynmax.

3. Uounas cesso.

Craymanue oObsCHeHUN YIUTEI.
Pemenne mocraBineHHBIX 33/1a4.
Pabora ¢ yueOHUKOM.

Pabota B mapax.

Pabora B rpymnmax.

4,
Bszaumooeticmsue
amomoe
DNeMeHmo6-
HeMemannoe
MedHcoy coOoll.

Crnymranue 0ObsICHEHUN YIUTETIS.
Pabora ¢ Tabnuneit Menaeneena.
Pemrenue 3agau.
PaGora B mapax.
Pabota y nockwu.

5. Kosanenmnuas
XUMUYECKAasl C8:3b.

Pabota ¢ pa3naTOYHBIM MaTEpUAJIOM.
Crnymranue 0ObsICHEHUN YUUTETIS.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

6. Memannuueckas
XUMUYECKAsl C8A3b.

Pabota ¢ pa3gaTouHBIM MaTEpPHAIOM.
Craymanue oObsSCHEHUN YIUTEI.
CamocrosiTenpHas paboTa ¢ yUeOHUKOM.

7. Obobwenue u
cucmemamu3ayusi
SHAHUU .

PaGora B mapax.
Pabota B rpynmax.
Pemienue 3anmau.
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[IpoBepka moy4yEeHHBIX 3HAHUM.
IToarotroBka K KOHTPOJIBHOM paboTe.

8. Konmponvnas

Pemenue 3amannii KOHTPOJIBHOM pabOTHI.

paboma No |.
Ilpocmuie 1. IIpocmuie aTYHK
4 P Pabota ¢ pa3maroyHbIM MaTepuaIoMm. A .
eewecmea (7 | sewecmaa - N BBICOKOM
Caymanue oObsCHEHUN YIUTEI.
y) Memainnvl u TeMIIepaTyp
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
HeMemaniol. AHATH3 OMIHGOK bl, JlaTuuk
Ananuz L TEMITEPATYP
. AHaM3 KOHTPOJIHHOW paboOTHI.
KOHMPOIbHOU bI
Pabora Hag ommOKaMu. .
pabomul. TJIATHHOBBIA
Pemrenue 3agau.
— HU3MEpeHue
TeMITepaTyp
Bl TIEPEXOJIOB
AJUIOTPOITHBI
X
MoauUKaII
171 Cephl;
U3MEPECHHE
TEeMIEpaTyp
bl TIJIABJICHHS
BEIIIECTB.
2. Konuuecmeso Anans bopMyn
sewecmea. '

Perienue TEKCTOBBIX KOJIMYECTBEHHBIX H
Ka4eCTBEHHBIX 3a7a4.
Caymanue oObICHeHUN YUUTEIS.

3. Pewenue 3a0au .

AHanu3 GpopMmyiI.

Perienue TEKCTOBBIX KOJIMYECTBEHHBIX H
Ka4eCTBEHHBIX 3a7ad.
Caymanue oObsICHeHUN YIUTEIS.

4. MounspHuiii
obvem 2azoe.

AHanu3 GpopMmyir.

Perienue TEKCTOBBIX KOJMYECTBEHHBIX H
Ka4eCTBEHHBIX 3a7ad.
Caymanue oObSICHeHUN YIUTEIS.

5. Pewenue 3a0au.

AHanu3 GpopMmyiI.

Perienue TEKCTOBBIX KOJMYECTBEHHBIX H
Ka4eCTBEHHBIX 3a7ad.
Caymanue oObICHeHUN YUUTEIS.

6. Obodwenue u

Pabota B mapax.

cucmemamuszayus | Pabora B rpymnmax.

3nanu no 2nage | Pemlenue 3amad.

«IIpocmule IIpoBepka noIy4eHHBIX 3HAHUM.

sewecmaea . IToaroroBka K KOHTPOJILHOM padboTe.

7. Koumponvnas | Pemenue 3amannii KOHTPOJbHOU pabOTHI.

paboma No 2.
Coeounenusn | 1. Cmenens | Crymanue OObsICHEHUH yUUTEIS.
xumuueckux | oxucienus. Awnanuz | CamoctosiTenbHast paboTa ¢ y4eOHUKOM.
IIEMEHM 08 KOHMPOJIbHOU Pabora ¢ Tabauieit Menneneesna.
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(15 u). pabompi. Pabota c kapToukamu.
2. Baoicnetiwue
Pabota ¢ pa3aTOYHBIM MaTEpUAJIOM.
Ka1accol  OUHAPHBIX .
. Cnymanue oObsICHEHUI yUUTeNs.
coeouHenul . C
aMOCTOSITENIbHAs paboTa ¢ yYeOHUKOM.
3. OcHosanus. Hatuuk pH
Pabora ¢ pa3naTouHbIM MaTepHAaIOM.
Caymanue oObsCHeHUN YIUTEIS.
CamocrosiTenpHas paboTa ¢ yUeOHUKOM.
4. O6o6wenue wu | PaboTta c pa3gaTouHbIM MaTEpHATIOM.
cucmemamuszayusi | Perienue 3anad.
3HAHUIL. 3aKpenieHue 3HaHuil 110 TEME.
5. Kucnomeot. Crnymranue 0ObsICHEHUN YUUTETIS. Hatuuk pH
CamocrodrenbHas paboTa ¢ yueOHUKOM.
OTbop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHKAM.
6. Ob6obwenue u | Pabota c pa3gaToYHBIM MaTEPUATIOM.
cucmemamusayusi | Pemenue 3anad.
SHAHUI. 3akperieHue 3HaHUU 110 TEME.
7. Conu. Crnymranue oObsICHEHUN YUUTETIS. Hatuuk pH
CamocrosiTenpHas paboTa ¢ yueOHUKOM.
OTtbop u cpaBHEHHME Marepuaiza IO
HECKOJIbKUM HUCTOYHHKAM.
8. O6obwenue u | Pabora c pa3gaToOuHBIM MaTEPHAIOM.
cucmemamusayusi | Pemenue 3anad.
SHAHUI. 3akperieHue 3HaHUMU 110 TEME.
9. Ob6o6wenue u | Pabota c pa3gaTouHbIM MaTEPHATIOM.
cucmemamuszayusi | Pemienue 3anad.
SHaHUU 00 | 3akperieHue 3HaHUH 10 TEMeE.
OCHOBHBIX KIACCAX
Heop2aHu4yeckux
seuecms.
10.
Pabota ¢ pa3aTOYHBIM MaTEpUAJIOM.
Kpucmannuuecxkue N
Cnymanue oObSICHEHUI yUUTeNs.
peutemku. C
aMOCTOSTENIbHAs paboTa ¢ yUeOHUKOM.
12. Yucmoie | Cnymanvue 0ObSICHEHUN YIUTEIS.
sewecmea u cmecu. | CamocrosiTebHas paboTa ¢ yaeOHUKOM.
OTbop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM HCTOYHHKAM.
13. Maccosasa u
AHanu3 GpopMmyir.
obvemHas oonu
KOMNOHEHMOB Pelienre TEKCTOBBIX KOJIHUYECTBEHHBLIX U
cmecu. Ka4C€CTBCHHBIX 3aJ1a4.
Caymanue oObSICHeHUN YIUTEIS.
14. Pacuemeut,
AHanu3 GopMyiI.
ceAa3aHHble c
NOHIMUEM «OO0JISNY. Pemenne TEKCTOBBIX KOJMYESCTBEHHBIX H
KaueCTBEHHBIX 3ajau.
Caymanue oObsICHeHUN YIUTEIS.
15. Kommponavuas | Pemenue 3a1anuii KOHTPOJIBHOU paOOTHI.
paboma No 3.
Hzmenenus, 1. Dusuyeckue

PaboTa ¢ pa31aTOYHBIM MaTEpUAJIOM.
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npoucxooawu | aenenus 6 xumuu. | CiylmaHue OObSICHEHUH yUUTeNs.
e ¢ | Ananus CamocrodrenbHas paboTa ¢ yueOHUKOM.
eeuwjecmeamu | KOHMPOIbHOU
(12 u). pabomui.
2. Xumuueckue | Ciymanue oObICHCHUN YIUTEIIA.
peaxkyuu. CamocrodrenbHas paboTa ¢ yueOHUKOM.
OTbop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM UCTOYHHKAM.
3. Xumuueckue | Cnymanue oObICHEHUN YIUTEIS.
VPABGHEHUSL. CamocrosiTenpHas paboTa ¢ yueOHUKOM.
OTtbop u cpaBHEHHME Marepuaiza IO
HECKOJIbKUM HCTOYHHKAM.
4.  Pacuemvr no
Amnanuz popmyi.
XUMUYECKUM
VPDAGHEHUSM. Pemenne TEKCTOBBIX KOJIWYECTBEHHEIX H
KaueCTBEHHBIX 3ajau.
Crnymranue 0ObsICHEHUN YUUTETIS.
5. Pacuemvr no
Amnanuz popmyi.
XUMUYECKUM
VPDAGHEHUSM. Pemenne TEKCTOBBIX KOJIMYECTBEHHEIX H
KaueCTBEHHBIX 3ajau.
Crnymranne 0ObsICHEHUN YUUTETIS.
6. Peaxyuu
Pabota ¢ pa3naTOYHBIM MaTEpUAJIOM.
DPA3NOHCEHUSL. .
Cnymanue oObSICHEHUI yUUTeNs.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
7. Peaxyuu
Pa6ora ¢ pa3naTouHbIM MaTepHaIOM.
COeOUHeHUs. C .
JyIIaHue OObSICHEHUN YIUTEIS.
CamocrosiTenpHas paboTa ¢ yUeOHUKOM.
8. Peaxyuu | Cnymanve oObSICHEHUN YIUTES.
3ameweHusl. CamocrodrenbHas paboTa ¢ yueOHUKOM.
OTbop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHKAM.
9. Peaxyuu | Cnymanve oObSICHEHUN YIUTEIS.
obmeHa. CamocrodrenbHas paboTa ¢ yueOHUKOM.
OTbop u cpaBHEHHE MaTepuana IO
HECKOJIbKUM MCTOYHHUKAM.
10. Tunw
Pabora ¢ pa3naTouHbIM MaTepHAaIOM.
XUMUYECKUX .
g Caymanue oObSCHEHUN YIUTEI.
peaxyuii Ha
. CamocrosiTenpHas paboTa ¢ yueOHUKOM.
npumepe  c80Ucme
800bl.
11. Ob6o6wenue | Pabota B mapax.
sHanuii no meme | Pabota B rpynmax.
«H3menenus, Pemenne 3anmau.
npoucxooawue ¢ | IIpoBepka moay4yeHHBIX 3HAHUH.
8euecmeamuy. IToaroToBka K KOHTPOJIBHOHN paboTe.
12.  Kommponavuas | Pemenue 3amanuii KOHTPOJIHHOU paOOTHI.
paboma No 4.
Ilpocmeiimue | 1. [lpakmuyeckas

onepauuu c

paboma MNe].

HaoOmronenue 3a JEMOHCTPALMSIMHU
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séewgecmeamu | Ilpuemoi YUUTEIIS.
(Xumuueckuun | oopawjeHus ¢ | O0bsicHeHHe HAOTIOTAEMBIX SIBJICHHIA.
npakmuxkym) |1a60pamopHuim [TocTaHOBKA OMBITOB JIsi IEMOHCTPAIHH
(5 u). 000pydosaHuem. KJIaccy.
BrimorHenne npakTudeckoi paboThI.
2. Ilpakmuyeckas Jatuuk
HaGnrogenne  3a  J€@MOHCTpaUsIMH
paboma  No2 TeMITepaTyp
Habmodenue — 3a | om0 Bl
. . BACHEHUE HAOIIOAACMBIX SBIICHUH. .
006 0
eopswell ceevoll. n TUTATUHOBBIH
OCTaHOBKA OIBITOB IJIsI IEMOHCTPAIIH
KJ1accy.
BrimorHenne npakTudeckoi paboThI.
3. Ilpakmuueckas Jatuuk
HaGmonenne  3a  JIeMOHCTpaIusMu .
paboma  No3 BBICOKOM
YUUTEIIS.
Ananuz  nousvl u . TEMIEPaTyp
5 OOBsicHEeHHE HAOIIOJaEMBbIX SIBIICHHIA. i
800bL. BI aTYNK
[TocTaHOBKA OIBITOB Ui IEMOHCTpPAIUH |
KIIACCY. TEMIEpaTyp
. BI
BeimonHeHue MpakTHYeCKON pabOTHI. .
TUTATUHOBBIN
—U3MepeHue
TEMIEpaTyp
BI B
npoiiecce
o0yJeHus
nprueMam
BBIITAPUBAHU
s BOABI W3
00pasioB
MIOYBHI.
Haruuk pH -
pH -
U3MepeHue
BOJIOPOJTHOTO
nokasare’s
BBITSKKH
pactBopa
TIOYBHI
4. Ilpakmuueckas Jatuuk
HaGnrogenne  3a  I€MOHCTpaIMsIMH .
paboma  Ned BBICOKOM
T YUUTEISL.
IpusHaKU 06 6 . TEMIIepaTyp
BSICHCHUE HAOJIOTAEMBIX SBJICHUH. i
XUMUYECKUX BI aTYUK
g [TocTaHOBKa OMBITOB IJiI AEMOHCTpAIUU |
peaxyuil. TEMIIepaTyp
KJIaccy.
. BI
BrimonHeHne mpakTu4eckoi paboThl. .
TUTATUHOBBIH,
Hartuuk pH —
IPU3HAKH
peakuuii 1o
U3MEHECHHUIO
cpeabl
(peakrus
HEUTpaIn3all
1n)
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5. Ilpakmuueckas DJIEKTPOHHBI
P HabGmionenue  3a  1eMOHCTpanusiMu p
paboma Nos. e BECHI,
Ipucomoenenue YauTel. Habop
OO0BsicHEeHNE HAOIFOJaEMBIX SBJICHUI.
pacmeopa caxapa u naboparopun
[TocraHOBKa OMBITOB JII AEMOHCTpPALUU
pacuem e2co I'A
o KJIaccy.
maccogou  0onu 8 .
BrimonHeHne mpakTu4eckoi paboThl.
pacmeope.
Pacm Hue. | I.  Pacmeopenue. aT4IHUK
acmeopenue. P Pabora ¢ pa3naTouyHbIM MaTEepPHATIOM. A .
Pacmeoppui. Pacmeopumocmo Chymmanue oGbsICHEHHH yanTens BBICOKOM
Peax sewecms 8 6ooe. ! TeMIepar
caxuuu “ CamocrodrenbHas paboTa ¢ yueOHUKOM. patyp
UOHHO20 pl, JlaTumk
oomena. TEMIEPATYP
OKuciaumensvu bl
o- TJIATUHOBBIN
eéoccmanosum - o
ebHble TOPEHUIO0
peaxyuu(1l CKa3aHo
y) BBILLIE,
2. 3JIC. OcnogHuie atyuk pH —
A T Pabora ¢ pa3naTouHbIM MaTepHaIOM. A p
NON0JICEeHUs . npu
Craymanue oObsSCHeHUN YIUTEI. 13) .
u HUU
CamocrosiTenpHast paboTa ¢ yUeOHUKOM. ya
3 Honnvie Kot 1
) Ananmu3 hopmyi. OCHOBaHUH
VPasHeHUsl. (cpena
PellleHHe TEKCTOBBIX KOIMYECTBEHHBIX M | \CPCA
KaueCTBEHHBIX 3a71ad. pacTsopa).
Crnymranve 0ObsICHEHUN YUUTETIS. Harauk
4.. Kucnomol, ux SNICKTPOTIPOB
ic;;accu Duxa u;z y Pabora ¢ pa3naTouyHbIM MaTEepPHATIOM. OHOCTH -
ceoticmea Y Crnymranue 0ObsICHEHUN YUUTETIS. M3ydcHHE
' CamocrositenbHas paboTa ¢ y4eOHUKOM. | mpoBOAMMOC
5. Ocnosanus, ux
) ’ PaGoTa ¢ pa3aTouHbIM MaTepPUAIOM. ™
Kiaccuguxayus  u .
4 Caymanue oObsICHeHUN YIUTEI. pacTBopoB

ceolicmaa.

CamocrosiTenpHast paboTa ¢ yUeOHUKOM.

6. Okcuosi, ux
Knaccuguxkayus  u
ceoticmea.

Caymanue oObICHEHUN YIUTEI.
CamocrosiTenbHast paboTa ¢ yUeOHUKOM.
OTtbop u cpaBHEHHME Marepuaiza IO
HECKOJIBKMM HCTOYHUKAM.

7. Conu, ux
Knaccuguxayus  u
ceoticmea.

Caymanue oObsCHEHUN YIUTEIS.
CamocrosiTensHast paboTa ¢ yUeOHUKOM.
OTtbop u cpaBHEHHME Marepuaiza IO
HECKOJIBKMM HCTOYHUKAM.

8. T'enemuueckasn

Pabota ¢ pa3naTOYHBIM MaTepUaAIOM.

CB513b MmedHcoy C .
JyIIaHue OOBSICHEHUN YIUTEIS.

K1accamu

CamocrosiTenpHast paboTa ¢ yUeOHUKOM.
sewecms.
9. Oxucaumenvuo- | Cnymanue 0ObSICHCHUN YIUTENS.
soccmanosumenvt | CaMmocTosiTeIbHas padoTa ¢ yaeOHUKOM.
ble peakyuu. OTbop u cpaBHEHHE MaTepuana IO

HECKOJBbKHMM HUCTOYHHKAM.

10. Obobwenue u
cucmemamu3ayus

Pabota B mapax.
Pabora B rpymnmax.
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3HAHUU N0 meme «

Pemrenue 3amau.

Pacmeopenue. IIpoBepka noIy4eHHBIX 3HAHUM.
Pacmeopur. [ToaroroBka K KOHTPOJILHOM padoTe.
Peaxyuu  uonnoco
oomena. OBPy.
11.  KoumpoavHas | Pemenue 3aanuii KOHTPOJIBbHOM pabOTHI.
paboma No 5
icm 1. Ilpakmuueckas
Ceoiicmea 6 P o 6 HaGmonenne  3a  JIeMOHCTpaIusMu
anekmpoaumo | paboma 5 :
YUUTES.
Honnvle peaxyuu. .
‘; . peary OOBbsicHeHre HAOIIOJaEMBIX SIBJICHH.
XUMUYecKuii
TaHOBKa OIBITOB JJISl IEMOHCTpAIUU
[TocTaHoBKa ombITO €MOHCTpa
RPAKMUK,
(5 a ) uKym) KJ1accy.
y .
Brinonnenue npaktuyeckoil paboThl.
2. Ilpakmuueckas Jatuuk
HaGnrogenne 32 JI€MOHCTpaIUsIMH
paboma  Ne 7. — TeMITepaTyp
Venosus 06 ' . Bl
BCHEHUE HAOIIOAACMBIX SBIICHUH. .
NpOmMeKamusl IJTATUHOBBIN
[locraHoBKa OMBITOB I AEMOHCTpALUU
XUMUYECKUX
g KJ1accy.
peakyuii  mexHcoy .
Brinmonnenue npaktuyeckoil paboThl.
pacmeopamu
INEKMPOIUMO8 00
KOHYa.
3. Ilpakmuueckas 6 Hatuuk pH
Goma N 8 HabGmionenue  3a  1eMOHCTpanusiMu
pa f :
. UTEIIS.
Ceoticmea xuciom, yq6 o
doa OObsacHeHre HaOMI0JaEMbIX SIBJICHUM.
OKCUOO08,
. . | IlocraHOoBKa OMBITOB /AJIsi IEMOHCTPAIIUU
OCHOBAHUIL U conell.
KJIaccy.
BrinonHenue npakTuyeckon paboThlI.
4. Ilpakmuueckas
6 N 9 HabGmionenue  3a  1eMOHCTpanusiMu
paboma o )
UTEIIS.
Pewenue b .
OO0BsicHEeHNE HAOIFOJaEMBIX SBJICHUI.
9KCNEPUMEHMAbH
4 [TocTraHOBKa OMBITOB I AEMOHCTpPAILUU
0
bIX 3a0aH.
KJIaccy.
BrinonHenue npakTuueckon paboThlI.
3akntouenue | 1.0600wenue u | PabGoTa B mapax.
(4u) cucmemamuszayus | Pabora B rpymnmax.
BHAHUU no | Pemenne 3amay.

VUeOHUKY XUMUU 34
8 knacc.

[IpoBepka nonyYeHHBIX 3HAHUM.
IToaroroBka K KOHTPOJILHOM paboTe.

2.0600wenue u
cucmemamuzayus
BHAHUL no
VUeOHUKY XUMUu 3a
8 knacc.

PaGora B mapax.

Pabota B rpynmax.

Pemenue 3anmau.

[IpoBepka moy4yeHHBIX 3HAHUM.
ITonroToBka K KOHTPOJIBHOM paboTe.

3. HUmoecosas
KOHMPOIbHASL
paboma no xumuu
3a 8 kaacc.

Pemienue 3a1anuii KOHTPOJIBHOU PAOOTHI.

4. Ananus
KOHMPOIbHOU

AHanmn3 ommuooK.
AHaM3 KOHTPOJIHHON pabOTHI.
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pabomul.  Paboma
HAao0 owubKamu.

Pabora Hajg ommoOKkamu.
Pemienue 3agau.

Crnymranue 0ObsICHEHUN YUUTETIS.

9 KJIACC (68 YACOB)
Hazeanue Tema ypoka. OcHoenbvie 8uovl Hcnonvzoe
pasoena, oeamenbHocmu anue
Konuyecmeo ooyuarowuxcsa 0bopyooea
yacoes HuUus
uenmpa
«Touka
Pocma»
Oowan 1. Xapaxmepucmuka | Ciaymanue oObSICHEHUN YIUTENs.
xapakmepucmu | xumuyeckoeo snemenma | CamocrosrenbHas  pabora ¢
K@ XUMUYECKUX | HA ~ OCHOB8AHUU €20 | yYeOHUKOM.
emenmos (4 | nonosicenus 6 | Pabora c Tabnuueit Menzeneena.
u). Ilepuoouueckoti Pabota c kapToukamu.
cucmeme . u
Menoeneesa.
2. Xapaxmepucmuxa | Cnyuianue oObsSCHEHUH yuuTens.
xumuyeckozo snemenma | CamocrosiTenbHass ~— pabora  C
Ha4  OCHOBAHUU €20 | yYCOHUKOM.
NOJIOJHCEHUS ¢ | Pabora ¢ Tadiuueit Mennesneesa.
Ilepuoouueckoti Pabota ¢ kaproukamu.
cucmeme . u.
Menoeneesa.
3. Xapaxmepucmuka | Cnymanue oObSICHCHUN YIUTEIS.
xumuyeckozo snemenma | CaMocrosiTenbHass ~ pabora  C
no KUCTIOMHO- | YYCOHUKOM.
ocHogubim  ceoticmeam | Pabora ¢ Tabnuieit Meneneena.
0opasyemulx um | PaboTa ¢ kapTouKamu.
COeOUHeHUll.
4. Ilepuoouyeckuii | Cymanue oObsICHEHUH YUUTEIS.
3aKOH u | CamocrositenbHass ~ pabota ¢
Ilepuoouueckas Y4eOHUKOM.
cucmema  xumuyeckux | Padora ¢ Tadnuuein Menneneesa.
anemenmos  J]. M. | Pabora ¢ kapTouKamu.
Menoeneesa.
Memannwr (13 | 1. Ionoxcenue | Cnymanue oObSICHEHUN YIUTEIS.
u) Memannos 6 | CamoctosiTennbHast ~ pabota ¢
Ilepuoouueckoii Y4eOHUKOM.
cucmeme Pabora ¢ Tabaureit Menneneesna.

J[.U.Menoeneesa u
cmpoenie ux amomos.

Pabota ¢ kaproukamu.
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2. Xumuueckue Jatauk
. Pabora C pa3naToYHBIM
ceoticmea Memaios. TEMIEPATYpPhI
MaTepUaIoM. .
. IJTATUHOBBIN
Cnymanue oObSICHEHUI yUUTeNs.
CaMmocrositennbHast ~ pabora  C
YICOHHKOM.
3. Tonyuenue | Crymanue OObSICHCHHIA yIUTEIS.
memannos.  Kopposus | CamoctoarensHas  pabota ¢
Memannos. Y4eOHHUKOM.
OTb6op ¥ cpaBHEHHE Marepuasa
110 HECKOJIbKUM UCTOYHHKAM.
4, Il]enounvie | Cnymanue oObSICHEHUN yIUTETIS. JaTuuk
Memannvl. CaMocrosiTennbHast ~ paboTra ¢ | TeMIEpaTyphl
y4eOHUKOM. IJTATUHOBBIN
OTtbop u cpaBHEHHWE Marepuala
10 HECKOJIbKUM UCTOYHHUKAM.
5. Lenounvie | Pemenne 3amay.
Memannvl. PaGora o kaproukam.
Pewenne XUMHYECKHUX
YPAaBHEHUM.
6. BPepunnui, macHui u
Pabora C pa3naToYHBIM
wenoyHo3emenbhble
MaTepUaIoM.
Memannol. .
Cnymanue oObSICHEHUI yUUTeNs.
CaMmocrositennbHast ~ pabora  C
YICOHHKOM.

7. Bepunnuu, macnuii u

Pemenue 3amay.

wenoyHozemenphbie Pa6ota o kaproukam.

Memannvl. Pemenue XUMHYECKHUX
YpaBHEHU.

8. Antomunuil.
Pabora C pa3naToYHBIM
MaTepUaIoM.
Crnymranue 0ObsICHEHUN YUUTETIS.
CaMmocrosiTennbHast ~ pabora  C
YICOHHKOM.

9. Anromunuil.

Pemenue 3anau.
Pabota o kapToukam.

Pemenue XUMHUYECKUX
YpaBHEHU.

10. Keneso. Crnymranue 0ObsICHEHUN YUUTETIS.
CamocrosarenbHass ~ pabota ¢
YICOHHKOM.
OOmbsicHeHUe HaOII0TAEMBIX
SIBJICHU.
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11.  3axpennenue u

Pabota B mapax.

cucmemamu3ayusl Pabora B rpymmax.

3HaHull no 2naee nepsou | Pemenue 3amad.

«Memannoi». IIpoBepka noTy4eHHBIX 3HAHUM.
[TonrotoBka K  KOHTPOJBHOU
pabore.

12. Konmponvnas | Pemenne 3anaHuii KOHTPOJIBHOM

paboma Nel | paGoThI.

«Memannvl».

13. Ananuz | AHanm3 ommoOOK.

KOHMPOAbHOU pabomsl. | AHAIIA3 KOHTPOJILHON pabOTHI.

Pabora Haj ommOKamH.
Pemrenue 3agau.
Caymanue oObICHeHUN YIUTEIS.

7] Ilpaxmuueckas paboma aT4YuK
Csoiicmea P p Hao0mronenune 3a Iul
memannoe u ux | Nel.  Ocywecmenenue TIEMOHCTPAITHAMH YIHTEIIs BBICOKOM
COCOUHECHUTL YENOUKU  XUMUHECKUX | oo oo Ha6n10/;[aeMLIX TEMIIEPATYpP bl,
(xumuueckui npespawyeHull. J— JlaTamk
npakmuxym)(3 ! TEMIEPATYP bl
P M. ITocTanoBka ONBITOB VIS p ypu
y). IUIAaTUHOBBINA —

JIEMOHCTPAIIMH KIIACCY.
. | U3MepeHue
Brinonnenue MPaKTUYECKON
TEMIEPATyp bl
paboThI.
MepeXo/I0B
QAUTOTPOITHBI X
MoauduKay u
CephI;
U3MEPECHHUE
TEMIEPATyp bl
ILIaBJIEHUS
BEIIECTB.
Ilpaxmuueckas paboma
P p Hao0mronenune 3a

Ne2.  Ilonyuenue u
ceolicmea  CoeOUuHeHull

ACMOHCTpalusIMU YYHUTCIIA.

OO0bsicHeHNE Ha0JIFOJaeMBIX
MemAaios. N
SIBJIEHUH.
ITocTanoBka ONBITOB VIS
JEMOHCTPALIMH KJIaccy.
Brinmonnenue MPaKTUYECKOU
paloTHI.
Ilpaxmuueckas paboma
ng p HaOmronenune 3a
(9}
. JEMOHCTPALUSIMHA YIUTEIISI.
Oxcnepumenmanvhule
OO0bsicHeHNE Ha0JIFOJaeMBIX
3a0aqu no N
SIBJIEHUH.
PACNO3HABAHUIO u
ITocTanoBka ONBITOB VIS
NOJIYUEHUIO 8eujecma.
JEMOHCTPALIMH KJIaccy.
Brinmonnenue MPaKTUYECKOU
paloTHI.
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Hememannw 1. Hememannvr: amomer | Caymanve oObSICHEHUN YIUTES. JaTuuk
(26 u) u npocmoie sewecmaa. | CamoctosTenbHass  paboTa ¢ | BBICOKOM
Kucnopoo, 030H, | YICOHHKOM. TEeMITepaTyp bl,
6030)X. Ot6op u cpaBHeHHMe MaTepuana | JlaTuuk
10 HECKOJIbKUM UCTOYHHUKAM. TEMIEPATyp bl
TJIATUHOBBIN —
U3MepeHue
TEMIEPATyp bl
Nepexo/I0B
QAUTOTPOITHBI X
MoauduKany u
CepBhl;
U3MepeHue
TEMIEPATyp bl
TUTaBJICHUS
BEIIECTB.
2. Hememannw. | Pemenue 3amay.
Xumuueckue ceoticmea | PaboTa 1o kapTodkam.
HeMemaios. Pemenue XUMHYECKHUX
YPAaBHEHUM.
3. Xumuueckue
Pabora C pa3naToYHBIM
9NeMEHMbl 6 KIemKax MaTEepHATIOM.
HCUBBLY OpeAHUIMOE. Crnymranue 0ObsICHEHUN YIUTETIS.
CaMmocrositennbHast ~ pabora  C
YICOHHKOM.
4. Booopoo. Pemenwue 3anay.
Pabota o kaproukam.
Pemenue XUMHUYECKUX
YpaBHEHUN.
5. I'anozenvi. Caymanue oObCHEHUN YIUTEI.
CamocrosiTenbHass ~ pabora €
Y4EOHHUKOM.
OO0bscHeHNE Ha0JIFOJaeMBIX
SIBJICHUU.
6. Coeounenus | Pemenue 3amauy.
2aN02€eH08. PaGora o kaproukam.
Pewenne XUMHYECKHUX
YPAaBHEHUM.
7. Ionyuenue | Cnymanue oObICHCHUN YIUTEIIA.
2a102eH08. CaMmocrosiTennbHast ~ pabora  C
bBuonozuuecroe y4eOHUKOM.
3Hauenue u npumerenue | OTOOp U CcpaBHEHHE MaTepuana
2an02eHos u Ux | 1O HECKOJIbKUM HCTOUYHUKAM.
COeOUHeHUll.
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8. Kucnopoo.

Pa6ora c
MaTepUaIoM.
Crnymranue 0ObsICHEHUN YUUTETIS.
CaMmocrositennbHast ~ pabora  C
YYCOHHKOM.

pasgaTO4YHbIM

Jatauk
BBICOKOM
TeMreparyp bi,
Jlatunk
TeMIepaTyp bl
IJIaTHHOBBINA —
U3MEpEHHe
TEeMIIepaTyp bl
Nepexoa0B
AJUIOTPOIHBI X
MoauduKay u

CepBhl;
U3MepeHue
TEeMIIepaTyp bl
TUTaBJICHUS
BEIIECTB.
9. Konmponvnas | Pelienne 3agaHuidi KOHTPOJIbHOM
paboma Ne2 paboThI.
10. Cepa. Crnymranue oObsICHEHUN YUUTETIS. JaTuuk
CamocrosiTenibHass ~ paboTa  C | BBICOKOH
Y4EOHHUKOM. TEMIIepaTyp bl,
OO0bsicHeHNE HaOmomaemMbIX | JlaTank
SIBJICHUM. TEMIIEpaTyp bl
IJIAaTUHOBBIA —
U3MeEpeHne
TEMIEPATyp bl
NIEPEXO0I0B

QIOTPOIHBI X
Moaudukany i
CepHI;

U3MepeHue
TEMIEPATyp bl
TUTaBIICHUS
BEIIECTB.
11. Coeounenus cepvi. | Crymianue 0ObSICHEHUN YUUTETIS.
CaMmocrosiTtennbHast ~ pabora €
YYCOHHKOM.
OTO6op ¥ cpaBHEHHE Marepuasa
10 HECKOJIbKUM UCTOYHHKAM.
12. Cepnas kucroma. Cnymanue oObSICHeHUI yUUTEINS. HaTtuuk
CamocrositenpHast ~ pabora ¢ | pH
Y4EOHHUKOM.
OO0bsicHeHNE Ha0JIFOJaeMBIX
SIBJICHUU.
13. Azom. Pemrenue 3agau.
Pabora o kaproukam.
Pewenne XUMHYECKHUX
YPAaBHEHUM.
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14. Ammuax. Crnymranue 0ObsICHEHUN YUUTETIS. JaTuuk
CamocrosarenbHass ~ pabora ¢ | pH
YICOHHKOM.
OOmbsicHeHne HaOII0TAEMBIX
SIBJICHU.
15. Conu ammoHus. Caymanue oObsSCHeHUN YIUTEIS.
CamocrosiTenpbHass ~ pabora  C
Y4eOHHUKOM.
OO0bscHeHNE Ha0JIFOJaeMBIX
SIBJICHUM.
16. Kucnopoounwie | Cnyimianue oObsICHEHUN yIUTETIS.
coeOuHeHus azoma. CaMmocrositennbHast ~ pabora  C
YICOHHKOM.
OTtbop u cpaBHEHHWE Marepuana
110 HECKOJIbKUM UCTOYHHKAM.
17. ~@ocgop u eeo Pabota c pa3gaTouHbIM Harunk
coeOuHeHus. TEeMIEPaTypbl
MaTepUajIoM. .
Caymanue oObsCHeHUN YIUTEI. TIaTHHOBLIM
CamocrosiTenbHast ~ pabora €
Y4EOHHUKOM.
18. @ocgop u eco | Pemenue 3anau.
coeouHeHus. PaGora mo kaproukam.
Pewenne XUMHYECKHUX
YPAaBHEHUM.
19. Venepoo. Crnymranve 0ObsICHEHUN YIUTETIS.
CaMmocrosiTennbHast ~ pabora  C
YICOHHKOM.
OOmbsicHeHUE HaOII0TAEMBIX
SIBJICHU.
20. Kucnopoonvie | Pemenue 3amau.
coeduneHus yenepooa. | Pabota mo kapToukam.
Pemenue XUMHUYECKUX
YpaBHEHU.
21. Kpemnuiti u eeco | Cnymanue OObSICHCHUN YIUTEI.
coeouHeHus. CamocrosarenbHass ~ pabota ¢
Y4EOHHUKOM.
OO0bsicHeHNE Ha0JIFOJaeMBIX
SIBJICHUM.
22. Cunuxamnas | Cnymanue oObSICHEHUN YUUTEINS.
NPOMBIULIEHHOCTb. CamocrosiTenbHast ~ pabora ¢
Y4EOHHUKOM.

OTO6op ¥ cpaBHEHHE Marepuasa
110 HECKOJIBKUM HUCTOYHUKAM.

23. Obobwarowuii ypox
no meme
«Hememannwvi».

Pabota B mapax.

Pabora B rpymnmax.

Pemrenne 3amau.

[IpoBepka nonyYeHHBIX 3HAHUM.
[TonrotoBka K  KOHTPOJBHOU
pabore.

24. Obobwarowuii ypox
no meme

Pabota B mapax.
Pabora B rpymnmax.
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«Hememannwvi ».

Pemrenue 3amau.

[IpoBepka nosy4yeHHBIX 3HAHUM.
[TonrotoBka K  KOHTPOJBHOMU
pabore.

25. Konmponvnas
paboma Ne 3.

Penrenue 3aJaHui

KOHTPOJILHOM paboTHI.

26. Ananuz
KOHMPOTILHOU pabombi.

AHanmn3 omuooK.

AHaM3 KOHTPOJIHHON paboOTHI.
PaGora Hag ommbOkamu.
Pemrenue 3agau.

Caymanue oObsSICHeHUN YIUTEIS.

Ceoiicmea Ipaxmuueckas paboma Ha6monete 32
Hemem Nod.
ememannos u JEMOHCTPALUSIMHA YIUTEIISI.
ux coeounenuil | JKkcnepumeHmanvHole OGBsCHCHIE HABITIOAEMBIX
(3 u). 3a0ayu no meme .
TTodenvnna SIBIICHU .
«
by 5 [TocTanoBka OIBITOB JUTSL
KUCI0p0o0a».
P JIEMOHCTPAIIMH KIIACCY.
Brinosnnenue MPaKTUYECKOU
paloTHI.
Ipaxmuueckas paboma Ha6monenme 1a
Nos.
RCneDM AT HbIe JEMOHCTPALUSIMHA YIUTEIISI.
P OO0bscHeHNE Ha0JIFOJaeMBIX
3a0ayu no meme .
Hodepynner azoma u | oot
«
[;y [TocTanoBka OIBITOB JUTSL
271epooay.
yerep JIEMOHCTPAIIMH KIIACCY.
Brinonnenue MPaKTUYECKOU
paboTHI.
Ilpakmuuecxas paboma Ha6monete 32 DIIeKTp
Noé6. Ionyuenue, OHHBI € BECHI,
JEMOHCTPALUSIMHA YIUTEIISI.
cooupanue u Habop
OO0bscHeHNE Ha0JIFOJaeMBIX
acnosHasauue 2a3o08. . hi§ TOpUH
SIBIICHU aboparo
' 'MA
ITocTanoBka ONBITOB VIS
JIEMOHCTPAIIMH KIIACCY.
Brinosnnenue MPaKTUYECKOU
paboTHI.
Opzanuueckue | 1. Ilpeomem | Cnymanue oObSICHEHUN YIUTES.
eemecmea (13 | opeanuueckoi xumuu. CaMmocrositennbHast ~ pabora €
u) y4eOHUKOM.

OTtbop u cpaBHEHHWE Marepuala
10 HECKOJIbKUM HCTOYHUKAM.

2. IIpedenvuvie | Cnymianue oObICHEHUH yIUTEIS.
Y271e8000pP00bI. CocraBnenue XUMHUYECKHUX
bopmy.

Pabota B mapax.

Pabora y mocku.
3. Henpeoenvnvie | Cnymanne oObSICHCHUN YIUTEIS.
Y2neeo00pooul. CocraBnenue XUMUYECKHUX

dhopmyi.
PaGora B mapax.
Pabota y nockwu.
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4. Cnupmeol.

Crnymranue 0ObsICHEHUN YUUTETIS.
CaMmocrositennbHast ~ pabora €
YICOHHKOM.

Otbop u cpaBHEHHWE Marepuala
110 HECKOJIBKUM HCTOYHHUKAM.

Jatauk

5. IIpeoenvrvie
OOHOOCHOGHbLE
KapbOoHOBble KUCTIOMbI.

Caymanue oObsSCHeHUN YIUTEIS.
CocraBnenne XMUMHYECKUX
bopmy.

Pabota B mapax.

Pabora y mocku.

pH

Jatunk

6. CnoowcHvle 3¢hupul.
Kupwi.

Crnymranue 0ObsICHEHUN YUUTETIS.
CocraBnenue XUMUYECKHUX
dhopmy.

Pabora B mapax.

Pabota y nockwu.

7. Amumoxuciomel u
oenku.

Pabota c
MaTepraJIOM.
Caymanue oObsCHeHUN YIUTEI.
CamocrosiTenbHast ~ pabora €
Y4EOHHUKOM.

pa3gaToOYHbIM

8. Amunoxuciomel u
benxu.

Crnymranue oObsICHEHUN YUUTETIS.
CocraBnenue XUMUYECKHUX
dhopmy.

Pabora B mapax.

Pabota y nockwu.

9. Venesoowt.

Caymanue oObCHEHUN YIUTEI.
CocraBnenne XMUMHYECKUX
bopmy.

Pabota B mapax.

Pabora y mocku.

10. Ilonumeprol.

Crnymranue 0ObsICHEHUN YUIUTETIS.
CocraBnenue XUMUYECKHUX
dhopmyi.

Pabora B mapax.

Pabota y nockwu.

11. Obobwarowuii ypox

Pabora B mapax.

no meme | Pabota B rpymnmax.
«Opzanuueckue Pemenue 3anau.
sewecmear. [IpoBepka moy4yeHHBIX 3HAHUM.
IlogroroBka K  KOHTPOJIBHOM
pabore.
12. Konmponvnas | Pemenne 3anaHuii KOHTPOJIBHOM
paboma Ne4. paboThL.
13. Ananuz | AHaIn3 ommMOOK.
KOHMPOAbHOU pabomul. | AHAIN3 KOHTPOJIHHON paboTHI.
Pabora Hajg ommoOkamu.
Pemenne 3anau.
Crnymranue 0ObsICHEHUN YUUTETIS.
3akpennenue 1. Ilepuoouuecxuri | Pabora B mapax.
(6u) 3aKoH u | Pabora B rpymmax.
Ilepuoouueckasn Pemenue 3amau.
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cucmema  xumuyeckux | [IpoBepka morydeHHbIX 3HAHUH.
971eMEHMO8 J[.H. | llonrotoBka K  KOHTPOJIBHOM
Menoeneesa. pabore.

2. Cmpoenue

sewecmaa.

3. Xumuueckue

peaxyuu.

4. Knaccol xumuueckux

coeduHeHull 8 ceeme

T3/.

5. HUmoeosasn Pentenue 3aJaHui
KOHMPOAbHASL paboma. | KOHTPOJILHOU pabOTHI.

6.Ananuz KOHMpONLHOU

AHanmu3 ommooK.

pabomul. AHaM3 KOHTPOJIHHON paboTHI.
PaGora Hag ommbOkamm.
Pemrenue 3agau.
Craymanue oObsSCHeHUN YIUTEIS.
Cnucok surepatypbl
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