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IHosicHUTEABLHAA 3AIIMCKA

Pabouas mporpamma mo xumuu s 8-9 kiaccoB pa3paboTaHa Ha OCHOBE (henepaabHOro
rocygapcTBeHHOTo oOpazoBareiabHoro crangapra OOO, obpazoBarenbHoil nmporpammel MBOY
«COHI c.3annak-Apa» ¥ IpUMEPHOM MpOrpaMMbl IO XMMHHU, a TaK K€ Ha OCHOBE aBTOPCKOM
yae6Hoit mporpammbl O.C. ['abpuensina.

Ha 06a3e mentpa «Touka pocra» obOecneunmBaeTcs peaau3anus 00pa30BaTEIbHBIX
IIPOrpaMM E€CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKON HalpaBIeHHOCTEH, pa3pabOTaHHBIX B
COOTBETCTBUU C TpeOOBaHUSAMHU 3aKOHOJATENbCTBA B cdepe oOpa3oBaHHs U € YUYETOM
pekomenmanuii denepasibHOTO orepaTropa ydeOHoro mnpeamera «Xumus». OOpazoBaTenbHas
IporpaMMa MO3BOJIIET UHTETPUPOBATh pealn3yeMble MOAXO0/Ibl, CTPYKTYPY M COJEp’KaHUE MpU
opraHuszanuu o0y4yeHus XUMHUH B 8—9 Kiaccax, BBICTPOEHHOM Ha 0a3e J11000ro M3 JOCTYIHBIX
yueOHo-Meroauueckux komruiekcoB (YMK) . Hcnonw3oBanme oOopynoBanust «Touka
poctay npu peanuzaruu ganaou Ol mo3BosisieT co3aaTh yCnoBuUs:

. JUIS PacIIUPEeHHs COAEepKaHUS IKOIBHOTO XUMHUYECKOTO 00pa30BaHuUs;

. JUIS TIOBBIIICHUS TI03HABATEIbHOW aKTUBHOCTH OOYyYaloOUIMXCS B €CTECTBEHHO-
Hay4YHOU 00J1acTH;

. JUIs pa3BUTHS JUYHOCTH pebOEHKa B Tpolecce OOydeHUs XUMHH, €ro
crocobHocTeil, (OpMUPOBaHHS M YAOBIETBOPEHHUS COIMAIBHO 3HAYMMBIX HHTEPECOB U
MOTPEOHOCTEH;

. Uis paboThl € OJApEHHBIMM IIKOJbHUKAMHU, OpPraHM3allMl UX pa3BUTHS B
pa3aMYHbIX 00JacTsIX 00pa30BaTENIbHOM, TBOPUECKOM 1EATEIHHOCTH.

O0mas xapakTepuCTHKA Y4eOHOro npeamMmera « XuMHus»

XUMHUS Kak dJIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK pacHpoCTpaHMia CBOE BIUSHHUE Ha
Bce O00JIacTH 4YeJOBEYECKOro CYIIECTBOBAaHMA, 3a/aja HOBOE BHJIEHHE MuUpa, CcTaja
HEOTHEMJIEMBbIM KOMIIOHEHTOM MUPOBOI KyJIbTYphl, HEOOXOIMMBIM YCIIOBUEM KU3HU OOIIIeCcTBa:
3HAHME XUMHUHM CIYKUT OCHOBOM [uis (OPMUPOBAHUS MHUPOBO33PEHUS YEJIOBEKa, €ro
MIpeJICTaBJICHUI O MaTepUAIIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (popMUpYyeMble XUMUEH
MPEJICTaBJICHUS] O B3aMMOIPEBPAILICHUAX SHEPrUd U 00 DHBOJIOLUUU BEIIECTB B MPUPOJIE;
COBPEMEHHAsi XMMHMsI HampaBlieHa Ha peHIeHHE MIOOANbHBIX MPOOJieM YCTOMYMBOTO pa3BUTHUS
Yell0BEYeCTBA — CHIPbEBOM, HSHEPreTUUECKOH, MUIIEBOW M HKOJOTHYECKOM O0e30MacHOCTH,
npo0OeM 3/ipaBooxpaHeHus. B ycmoBusX BO3pacTaroliero 3Ha4eHUs XUMUU B JKU3HHU 00IIecTBa
CYIIECTBEHHO MOBBICHIACH POJIb XMMHUYECKOTO O0pa3oBaHus. B muiaHe commanmuzald OHO
SBJISETCS OJHUM M3 YCJIOBUH (OPMUPOBAHUSA HWHTEIUIEKTA JHUYHOCTH M TapMOHUYHOTO €&
paszButus. COBPEMEHHOMY 4YEJIOBEKY XUMHUYECKUE 3HAHMUS HEOOXOIUMBI Ul MPHOOpeTeHus
OOLIEKYIBTYPHOTO YPOBHSI, MO3BOJISIFOIIETO YBEPEHHO TPYIUTHCS B COIIMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOT0OOOpa3HOM >KM3HU OOIIECTBa, A OCO3HAHUS BaXXHOCTU Pa3yMHOTO
OTHOILIEHHUS K CBOEMY 3/I0POBBIO M 3JI0POBBIO JPYIHX, K OKpYXKaOIIEeW NPUPOTHON cpene, st
TPAaMOTHOTO TIOBEACHUS MIPU UCTIOIb30BAHUM PA3TUUYHBIX MAaTEPUAIIOB U XMMUYECKUX BEILECTB B
MOBCETHEBHON >KU3HU XHUMHUYECKOe 0Opa3oBaHHWE B OCHOBHOW IIKOJE SIBISETCS 0a30BBIM IO
OTHOIICHHUIO K CHUCTEME OOIIero XuMHuueckoro odpazoBaHus. [Io3TOMy Ha COOTBETCTBYIOIIEM
€My YpPOBHE OHO pealu3yeT MPUCYIIHE OOIIeMy XHMHYECKOMY OOpa30BaHUIO KIIOUYEBBIC
[IEHHOCTH, KOTOpPbIE OTPaXalT TOCYJapCTBEHHbIE, OOIIECTBEHHbIE M HWHAWBUIYyaTbHBIC
MOTpeOHOCTU. DTUM OMpEeAeNsieTCsl CYIIHOCTh OOIIel cTpaTerud OOy4YeHHs, BOCHUTAHUS U
pa3BUTHUS O0YJAIOIIUXCS CPEICTBAMHU YueOHOTro mpeamera «Xumus». M3ydenue npeamera: 1)
crocoOcTByeT (hOPMHPOBAHUIO €CTECTBEHHOHAYYHOW KApTHUHBI MUPA, JOCTIDKEHUIO OOIIed u
(YHKIIMOHATFHOW TPAMOTHOCTH, JA€T BO3MOXHOCTH JJISi CAMOPA3BUTHUS JIMYHOCTU. 2) BHOCHUT
BKJIaJ] B (DOPMUPOBAHHE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH MOIPOCTKOB, HABBLIKOB HX
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CaMOCTOSITEIIbHOW y4eOHOH e TeTbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEILCKUX YMEHUH,
HEOOXOIMMBIX KaK B TMOBCEJIHEBHOW JKHM3HH, TaK M B MPOPECCHOHAIBHOU NEATEIBHOCTH; 3)
3HAaKOMHT CO CIEHU(PHUKONW HAYYHOTO MBIIIICHHS, 3aKJIabIBAET OCHOBBI LIEJIOCTHOTO B3IJIsA/IA HA
CANHCTBO IHPHUPOAbI MW YCIOBCKA, MABJIACTCA OTBCTCTBCHHBIM JTallOM B q)OpMI/IpOBaHI/II/I
€CTeCTBEHHO-HAYYHOW TPaMOTHOCTH  TOJPOCTKOB; 4) cmocoOcTByeT  (HOpMUPOBAHUIO
HEHHOCTHOI'O OTHOMICHUA K CCTCCTBCHHO-HAYYHBIM 3HAHHWAM, K IMPUPOAC, K YCIIOBCKY, BHOCHUT
CBOM BKJIaJl B 9KOJIOTUYECKOE 00pa30BaHuE MOIPOCTKOB

Ha3Bannbsie HampaBieHuss B OOyYeHHHM XHMHUU OOECIEUMBAIOTCA  CHEIM(PUKOI
COJACpKaHuA MNpeaAMETaA, KOTOpBIﬁ ABJIACTCA MNEAArorndcCKu aaallTUPOBAHHBIM OTPa)XKCHHUEM
0a30BOil HayKu XMMHU Ha ONpEACNEHHOM dTarne e€ pa3BuTHs. Kypc XMMHHM OCHOBHOM MIKOJBI
OpUEHTHUPOBAaH Ha OCBOEHHE OOYYarOIIMMHCS OCHOB HEOPraHMYECKOH XMUMHMHM M HEKOTOPBIX
MOHATHM U cBelleHUuH 00 OTAEIbHBIX 00BbEKTaX OpraHudeckoi Xxumuu. CTpyKTypa coJiep:KaHus
npeaMera copmMupoBaHa Ha OCHOBE CHCTEMHOro MoJxofa K ero uiydeHuto. ConepikaHue
CKJIaAbIBA€TCA U3 CUCTCEMBI MIOHATHH O XUMHYECKOM DJIEeMEHTE 1 BCIIIECTBEC N1 CUCTEMbI MOHATHHU
0 XuMHueckod peakuud. OO€ 3T CHCTEMbl CTPYKTYPHO OpraHHM30BaHbl [0 MPHUHIMILY
MOCJIEIOBATEILHOTO Pa3BUTHUsI 3HAHMM HAa OCHOBE TEOPETUYECKUX IMPEICTaBICHUM pa3HOTo
YPOBHA: ATOMHO-MOJICKYJIAPHOTO YUYCHHUA KaK OCHOBBI BCEro C€CTCCTBO3HAHHA, YPOBHMA
nepuoandeckoro 3akona /[. . MeneneeBa kak OCHOBHOTO 3aKOHA XUMHUH, YYEHHUS O CTPOCHHUH
aToMa M XUMHYECKOM CBs3H, HpeJICTaBJ'IeHI/Iﬁ 00 SHGKTpOJ'II/ITI/I'-IeCKOI\/II Juccoruanmy BEUICCTB B
pacTtBopax. TeopeTnueckue 3HaHUS PacCMaTPUBAIOTCS HA OCHOBE SMIUPUYECKU MOJTYYEHHBIX U
OCMBICJIICHHBIX (1)aKTOB, pa3sBHUBArOTCA MOCICAOBATCIIBHO OT OAHOI0O YPOBHA K JOpPyromy,
BBINOJIHASA (DYHKIMH OOBSICHEHHS] M IMPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
IMPAKTUYCCKOr0o TIMPUMCHCHUA MW TIOJYYCHHSA H3Yy4YaC€MbIX BCIICCTB Takas opraHusanus
COJIEpXaHUs Kypca CHOCOOCTBYET TMPEACTaBICHUIO XHUMHUYECKOW COCTABISIOMICH HaydHOU
KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOW MpUpoAbl. TeM caMbiM OOECIeuynBaeTCsi BOZMOKHOCTh
i GOpMUPOBaHUS Y 00YUAIOIINXCS LIEHHOCTHOTO OTHOIIEHHS K HAyYHOMY 3HaHUIO U METOJaM
MO3HAHUS B Hayke. BakHO Takke 3aMeTUTh, YTO OCBOCHME COJIEpX aHHUS Kypca MPOUCXOIUT C
MPUBJICYCHUEM 3HAHUIN U3 paHee M3yYeHHBIX KypcoB: «Okpyxaromuid Mupy», «buomorus. 5—7
Kjaccb» U «duznka. 7 Kimacey.

Jlannast o6pa3zoBaTenbHas MporpaMMa 00ecrieurBaeT YCBOCHUE YUATUMUCS BaXKHEUIITNX
XMUMHYECKUX 3aKOHOB, TEOPHM M MOHATHH; (OpMUpYET NpPEICTaBICHHE O POJH XUMHUHU B
OKpPYKaIOIlleM MUpPE U KU3HU YejoBeka . [Ipyn 3ToM 0CHOBHOE BHUMaHUE YAESETCS CYHIHOCTH
XMMHYECKUX pEaKIuil W MeTogaM HUX ocyiiecTBieHUs . OJIHUM M3 OCHOBHBIX NPUHIUIIOB
MOCTPOCHUSI MPOTPAMMBbl SIBJISIETCS MPUHLUI JOCTYMHOCTH . DKCIEPUMEHTAIbHbIC JaHHBIE,
MOJIyYE€HHBIE YUYAIIUMUCS MPHU BBHIIOJIHEHUU KOJMYECTBEHHBIX OIBITOB, MO3BOJSIOT y4allUMCS
CaMOCTOSITENIbHO JIeTIaTh BBIBOJBI, BBISBIATH 3aKOHOMepHOCTU . [loaxonpl, 3almo’KeHHbIE B
coJiep’KaHHe MPOTrpaMMBbl Kypca, CO3/1al0T HEOOXOIUMbIE YCIOBUS Uil CUCTEMHOTO YCBOCHHUS
yUYalIUMHCSI OCHOB HAyKH, JUIsi OOECIIeUeHUs] Pa3BUBAIOIIETO U BOCIUTHIBAIOIIETO BO3JACHCTBUS
oOyueHusi Ha JUYHOCTH ydarierocs . @opmupyemblie 3HaAHHS JOJKHBI CTaTh OCHOBOM CHCTEMBI
yOexAeHUN MIKOJIbHUKA, IEHTPAJIBHBIM SJPOM €r0 HayYHOTO MHUPOBO33PEHHUS .

Llesn 1 0COOEHHOCTH M3yYeHHs Y4eOHOro nmpeamera

K HaITpaBJICHHUIO HepBOCTeHeHHOﬁ 3HAYUMOCTU IIpU pcCain3anuun 06pa3OBaTeJ'IBHBIX
(I)YHKI_II/Iﬁ npeameTa «XUMHUS» TPAAUIIUOHHO OTHOCAT (bOpMHpOBaHHe 3HAaHUHA OCHOB
XUMHYECKOM HAayKHU KakK oOmactu COBpPCMEHHOT'O €CTECTBO3HAHMUA, HpaKTquCKOﬁ JACATCIIbHOCTH
YCJIIOBCKAa M KaK OJHOIo M3 KOMIIOHCHTOB MHpOBOfI KYJIBTYPBI. 38.,[[3.‘-13. npeamMeTa COCTOUT B
(I)OpMI/IpOBaHI/II/I CUCTEMBbl XHMUYECKMX 3HAHUN — Ba)KHEHIIIHMX (I)aKTOB, HOHHTHfI, 3aKOHOB H
TCOPETHUYCCKUX HOHO)KCHHﬁ, AOCTYIIHBIX O606IJ.[€HI/II\/'I MHPOBO33PCHUCCKOI'O XapaKTEpa, sA3bIKa
HAaYKH, 3HAaHUHM O HAQYYHBIX MCTOJAaX HU3YUYCHHA BCIHICCTB U XUMHUYCCKHUX peaKI.IPIfI, a TaKXKC B
(I)OpMI/IpOBaHI/II/I " pa3sBUTHU YMCHI/Iﬁ H CoCO00B ACATCIIbHOCTH, CBA3AHHLIX C IJIAHUPOBAHUCM,
Ha6J'IIO,Z[eHI/ICM U [IPOBCACHHUCM XUMHYCCKOTO OKCIICPUMCHTA, COGJIIOI[CHI/ICM mpaBHJI
0€3011aCHOTO 06paIJ_ICHI/I5I C BCIICCTBaAaMHU B HOBCCHHCBHOﬁ JKHU3HU. Hap;u:[y C OTUM 1ICIu
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U3yYeHHs] TpeaMeTra B IporpaMMe YTOYHEHbBI U CKOPPEKTUPOBAaHBI C Y4ETOM HOBBIX
IIPUOPUTETOB B CHCTEME OCHOBHOTO o0miero obpasoBanus. Ceroanss B oOpa3oBaHHH 0CO00
3HaYMMOM MpPHU3HAETCS HANPABICHHOCTh OOY4YEHHS Ha Pa3BUTHE U CaMOPa3BUTHE JMYHOCTH,
(dopmupoBanue €€ HHTEIUIEKTa U 001IeH KyIbTypbl. OOydeHHe YMEHUIO YUUTHCS M IPOJI0JIKATh
cBO€ 00pa3oBaHME CAaMOCTOSTEIBHO CTAHOBHUTCS OJHOW M3 BKHEHININX (QYHKIHHA y4eOHBIX
IPEIMETOB.

B cBs13u ¢ 3TUM TIpH M3YYEHUH MpEeIMETa B OCHOBHOMW IIKOJIE JOMUHHPYIOIIEE 3HAUCHUE
nproOpeNu TaKKue eI, KaK:

* (hopMupOBaHNE WHTEIUIEKTYaIbHO PAa3BUTOM JTMYHOCTH, TOTOBOW K caM0O0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIILHOMY IPHHATHIO PEIICHWH, CHOCOOHOW aJanTHpOBATHCA K
OBICTPO MEHSIOIINUMCS YCIOBHSIM KHU3HH;

* HaNpaBJICHHOCTh OOYYEeHUS Ha CHCTEMaTHYeCKOe TNPUOOIICHHE YydJamuxcs K
CAMOCTOSITEIbHOW ~ TMMO3HABATEIBHON  JEATENBHOCTH, HAyYHBIM  METOJaM  ITO3HAHWS,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

* oOecrieueHHE YCIOBUU, CIOCOOCTBYIOIIUX MPUOOPETCHHUIO OOYYAIOIUMHUCS OTBITA
pa3HOOOpa3HOW NESTETHLHOCTH, TIO3HAHUS W CaMOIIO3HAHMS, KIFOYEBBIX HABBIKOB (KIFOUYEBBIX
KOMTIETEHIIHH ), HMEIOIINX YHHBEPCAIbHOE 3HAYCHUE JIJIsl pa3IMYHBIX BUIOB JAEATEIBHOCTH;

* (opMupoBaHHE YMEHHU OOBSICHATh W OILCHWBATH SIBJICHUS OKPYKAIOIIETO MHUpa Ha
OCHOBAHWY 3HAHWH U OTBITA, TOJYICHHBIX TIPU U3YYCHUU XUMHUH,

* popmupoBaHue y 00yJarOIINXCs TYMAaHHCTUIECKUX OTHOIICHNUH, TOHUMAHHUS IIEHHOCTH
XAMUYECKAX 3HAHWUHU I BBIPAOOTKH SKOJOTUYECKH IIEIeCO00pa3HOro TOBEICHUS B OBITY U
TPYAOBOM NESATEIBHOCTH B LEJISIX COXPAHEHHUS CBOErO 3JI0POBbA M OKPYXKAIOLIEH MPUPOIHOMN
Cpensl;

* pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIOCOOHOCTE K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOEHHS OOIIEUYEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY MPODUIIS U HANIPABIECHHOCTH JTaTbHEHIIIET0 OOyIeHHUS.

MecTo y4eOHOro npeaMera « XuMus» B y4eOHOM IIaHe
B cucteme o0rmero oobpazoBanus «XuMus» Mpu3HaHa 00s3aTEIHHBIM y4eOHBIM
MpeIMETOM, KOTOPBII BXOJUT B COCTaB MpeIMeTHOH obmacTu «EcTecTBeHHO-HAyYHbIE
MpeIMeThD». YUeOHbIM IUIaHOM Ha e€ u3yueHue otefieHo 138 ydeOHbIX yacoB — 10 2 4 B
Hezeno B 8 ¥ 9 Kiaccax COOTBETCTBEHHO.

Conep:xanue 00pa3oBaHus M0 roxaM 00y4eHust

(mpakTHUyecKas 4acTh yueOHOI0 CO/Iep KaHUs IPeAMETa yCuaeHa
MaTepHUaTbHOTEXHIUUECKOH 6a30ii eHTpa «Touka pocTay / IETCKOTO TEXHOMapKa
«KBaHTOpHYM», HCTIOIB3YEMOTO AJIsl peau3alui 00pa30BaTeNbHBIX MIPOTPaMM B paMKax
MIperojaBaHusl XUMUH )

8 KJIACC 2023/2024 yueonwtii 200

Beeoenue

Urto uzyuaet xumus. [IpocTeie u crnoxkHbie BemecTBa. CBOWCTBA BEIIECTB. XUMUYECKHIA
aneMeHT. DOopMbI CYIIECTBOBAHMSI XUMUYECKOTO AJIEMEHTa. XUMUYECKHE SIBICHUS, UX OTIUYHE
oT (¢u3uveckux sBICHUN. J[OCTXKEHUS XMMHMM M MX MpPaBUIbHOE HCIOJb30BaHue. Vctopus
BO3HUKHOBEHUS U Pa3BUTHUS XUMHUU. POJIb OTE€UECTBEHHBIX YUEHBIX B CTAHOBJICHUH XUMHUYECKON
Haykd. OcCHOBHbBIE 3akOHbl XuUMHM. OOIIee 3HAKOMCTBO CO CTPYKTYpOH NEepHOIUYECcKOi
Tabmuipl: nepuoasl M rpynmel. Tabmuna (.M. MenneneeBa kak crnpaBodHOe Mocodue yis
MOJIydeHUs] CBEAEGHUN O XUMHUYECKuX osyeMeHTax. OO003HayeHHe XUMHUYECKHUX 3JIEMEHTOB.
IIpoucxoxaeHne Ha3BaHWU XMMHUYECKHMX 3JIeMEHTOB. Tabmuma MeHzeneeBa Kak CIIpaBOYHOE
nocobue ISl MOJIydeHUs] CBEACHUH O XUMHUYECKUX JIeMEeHTaX. XuMHuueckass Gpopmyina, UHIEKC,
KO3 QUIMEHT: 3aucu U uTeHue Gopmys. Macca aTOMOB U MosieKysl. OTHOCHUTENbHAs aTOMHAs
Mmacca. OTHocuTenbHasE MOJIEKyIsapHas Macca. PacueT MaccoBOM J10JIM XUMUYECKOTO 3JIEMEHTa
no opmyse BemecTsa.



Amomul Xumuueckux 371eMeHmos

JlokazarenbcTBa CIOXHOCTH CTpoeHust atomoB. OmbiThl Pesepdopma. Ilmanerapnas
MOJIENIb CTPOCHMsS aTOMOB. XAapaKTepUCTHKAa HYKIOHOB. B3aMMOCBSA3b NOHATUH: IIPOTOH,
HEUTPOH, MaccoBoe uucio. COBpPEMEHHOE ONPEACICHUE MOHATUS «XUMHUYECKHM 3JIEMEHT».
W3meHeHus, MporuCXoJAIIMe C YUCIOM IPOTOHOB, 3JIEKTPOHOB U HEMTPOHOB B COCTaBE aTOMOB
XUMHMUYECKUX DJIeMEHTOB. M30Tombl, Kak pa3HOBUAHOCTH AaTOMOB OJHOTO 3JEMEHTA.
XapaxkTepucTuka 31eKTpoHOB. CTpoeHue 3JIeKTPOHHBIX 000JI0UeK aTOMOB 3ieMeHTOB. [lonsaTue
O 3aBEpUICHHOM M HE3aBEPUICHHOM 3JIEKTPOHHBIX (SHEPreTH4ecKuX) ypoBHAX. Pacnonoxenue
AJIEKTPOHOB HAa DHEPreTUYECKUX YPOBHAX, aTOMbl METAJUIOB M HeMeTauloB. LoHbl
MIOJIOKUTENIbHBIE U oTpuLiaTesbHble. [lonsaTue nona. Monel, 00pa3oBaHHbIE aTOMaMH METAJUIOB U
HemetaioB. [loHsTHEe 00 MOHHOW CBSI3M, CXeMBl OOpa30BaHMS HMOHHBIX COeAMHEHUH. CXembl
o0pa3oBaHUsl MOJIEKYJl. DJIEKTPOHHbIE M CTPYKTypHbIe (hopmynbl. KoBaneHTHas mossipHas u
HeToJsipHas XuMudeckue cBsi3u. CxeMbl oOpazoBanus Monekyn coequaenuii (HCI, H20, NHz u
Ip.). DIEKTPOHHBIE U CTPYKTypHbIe (Gopmynbl. CxemMbl 00Opa30BaHHS JIBYXaTOMHBIX MOJIEKYJ
BOJIOpPOJIa, XJOpa, Cephbl, a30Ta U Jp. DIEKTPOHHbIE M CTPYKTypHbIe (popmynsl. KpaTHocTh
XUMHUYECKON CBsI3U. [loHATHE O MeTaM4ecKkor CBs3W. EnuHas mpuposia XMMHYECKOW CBSI3H.
[TonstTue 00 arom-uonax. [loHsTe 00 0OOOIIECTBIEHHBIX 3JIEKTpOHAX. BrinoiaHeHue
yIpa)XxHEHHH, MOATOTOBKAa K KOHTPOJIBHOU padoTe.

Ilpocmuie éeuwtecmea

XapakTepucTUKa IMOJ0KEHHSI DJIEMEHTOB-METalIoB U HemeTauioB B llepumonnyeckoit
cucreme. CtpoeHue ux aromMoB. PHU3MYECKHE CBOMCTBA METAUIOB M HEMETAJIOB — IMPOCTHIX
BemecTB. PacueT OTHOCUTENBbHOW MOJIEKYNIApHON Macchl (TMOBTOpeHHE). AJIOTpomnus Ha
npumepe oJioBa, Qgocdopa, Kuciopoga u yriepona. KomudecTBo BeliecTBa M €AMHHUIIBI €T0O
M3MEpEeHUs: MOJIb, MUJITUMOJIb, KUJIOMOJIb. [locTosiHHas ABorazipo. Pacuer MoieKymsipHbIX Macc
BEIIECTB MO HUX XUMHUYecKUM ¢opmynam. MuuMonsipHas W KAJIOMOJISIpHAsT MAaccChl.
BrinonHeHue ynpaxxHEHUH ¢ UCIOJIb30BAHUEM MOHATHI «IIOCTOSIHHAsA ABOTAIpO», «KOJIMYECTBO
BEIIECTBA», «Maccay, «MoJspHas Macca». OO0oOmieHHe U 3aKpelyieHue 3HaHHM Mo Teme
«KonudecTBo BeriecTBa», pelieHre 3KCIepUMEHTANIbHBIX 3a1a4. [loHsTHe 0 MosipHOM 00beMe
razoB. HopmanpHbie ycnoBus. MUJUTMMOJSPHBIA W KHJIOMOJISIpHBIH 00beM. BrimomHeHue
YOpaXHEHU € MCIOJIb30BAHUEM IOHSATUH «MOJSPHBIA 00BEM», «KOJUYECTBO BEILECTBAY,
«Maccay, «MoJsipHas Maccay. O6001IeHre 1 3aKperyieHre 3HaHui Ha TeMy «MoJsipHblil 00beM
ra3oBy, pellieHue IKCIepUMEHTaNbHbIX 3a1a4. O0001IeHre U cucTeMaTu3alus 3HaHui. Pernienne
3a/la4 U yIpaXHEeHHUH ¢ UCIOJIb30BAHUEM MOHSITUN «KOJUYECTBO BEIIECTBAY», «MOJISIpHAS Maccay,
«MOJISIPHBIN 00beM», «TIOCTOSTHHAST ABOTaIpo».

Coedunenun Xumuueckux 371eMeHmos

[lonstne o crenenu okucieHus. OnpenencHUE CTENEHU OKUCICHUS MO (dopMynaam
coenuHenuii. CoctaBneHue (Gopmyn OMHAPHBIX COCAMHEHUH, OOIUI Crocod WX Ha3BaHUHU.
Oxcuppl. CoctaBnenue ux Gopmyn u HazBanuil. Pacuetsl mo dopmynam. CocTtaB u Ha3BaHUs
OCHOBaHUH, ux kinaccudukanusa. Pacuersl o dopmynam ocnoBanuil. [IpencraBurtenu: NaOH,
KOH, Ca(OH)2. Pacyersi mo ¢opmyiaam ocHoBanuii. COCTaB W Ha3BaHHUSA KHCIIOT, HX
knaccudukanus. Pacuetst mo ¢opmynam kucnot. IlpencraBurenu kuciaor. Pacuerst 1o
dbopmynam kucnot. CoctaB U Ha3zBaHus coJiedd. Pacuetsl mo dopmynam coneit. [IpeacraBurenu
coneit: NaCl, CaCOs, Caz(PO4),. Pacuersl mo dopmynam coneii. IIpoBepounas padorta 1o
OCHOBHBIM KJIaccaM HEOpraHM4YecKMX BellecTB. PacueTbl mo (opMynaaM OCHOBHBIX KJIACCOB
HEOpPraHMYecKuX BelecTB. AMQOTepHble U KpUCTaNIM4Yeckue BelecTBa. Kpucrammmyeckue
pemetku. [ToHATHA O MEXMOIEKYIIPHOM B3aUMOJEHCTBUU M MOJIEKYJIIPHON KPUCTAJNINYECKON
pemerke. CBOMCTBa BEIIECTB C 3TUM TUIOM pemeTkd. CBONCTBA BEUIECTB C PA3HBIM TUIIOM
KPUCTAINIMYECKUX PEUIETOK, UX MPUHAJIEKHOCTh K Pa3HBIM KJIaccaM COeIUHEHMI. B3aumMocBs3p
TUIIOB KPUCTAINIMYECKUX PEIIETOK U BUAOB XUMUUECKON CBs3U. IIoHATHA O YNCTOM BelleCTBE U
cMmecH, ux omnuus. [IpuMepsl KUIKUX U ra3000pa3HbIx cmeceil. CriocoObl pa3ziesieHus: cMecei.
[ToHsITHS O TOJIM KOMIIOHEHTa cMecH. BblunciieHne ee B CMECH M pacueT Macchl MM oObeMa
BEIIeCTBA B CMECH 10 ero Jose. Pemienue 3a1ayu v yrnpakHeHHH Ha pacyeT J0Ju (MacCOBOW MM
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00BEMHOM) U HAXOXKJCHHE Macchl (00beMa) KOMIIOHEHTa CMeCH. BBITIONHEHUE YIpaKHEHUN |
peuieHue 3aaay.

H3menenusn, npoucxooauwjue c eeujecmeamu

CriocoObl OYMCTKH BELIECTB, OCHOBAHHBIE HAa HMX (HU3MUECKUX CBoiMcTBax. OuucTka
MUTHEBON BOABI, meperoHka Hedru. IloHATHE O XUMHUYECKHX SBJICHUSAX, WX OTIUYHE OT
¢u3nveckux. Ilpu3Haku W yCIOBHSA NPOTEKAHUS XUMHUYECKHX peakiuid. Peakuus ropeHws.
KonnuecTBeHHass CTOpOoHAa XMMHUYECKHX DPEAKIUil B CBETE ydeHUs 00 aToMax MU MOJIEKYyJaXx.
3HavyeHHe 3aKOHA CcOXpaHeHusi macchl BemiecTB. Poss M.B. JlomonocoBa u /. JlanmbroHa B
OTKPBITUM W YTBEP)KICHUM 3aKOHA COXpaHEHUs Macchl BemlecTB. lloHATHE O XuUMHYECKOM
YpaBHEHUHU KaK 00 YCIIOBHOM 3alMCH XMMHUYECKON PEaKIMM C IOMOIIbI0 XUMUYECKUX (POPMYIL.
3HaueHue HHJAEKCOB U Ko3(duuuentoB. CocTaBieHUE YpaBHEHUH XMMMUYECKUX pEaKIUil.
Pemenune 3azay Ha HaxoXKIEHHE KOJMYECTBA, MacChl WM oObeMa MPOAYKTa pEaKLUUU II0
KOJIMYECTBY, Macce WIM 00beMy MCXOJHOIO BellecTBa. Te ke pacueTsl, HO C UCIOJIb30BAHUEM
MOHATHS «J0JIs1» (MCXOJHOE BEIIECTBO JaHO B BUJAE PacTBOpPa 3a/laHHOM KOHIEHTpALUM HIIN
COJIEP’KUT OTIpEICTICHHYIO JIOJI0 MpuMeceit). Perenne skcriepMeHTaIbHBIX 3a/a4, 3aKpeIuieHne
3HaHUN MO TeMe «XuMudeckue ypaBHeHUs». CyIIHOCTh peaklUi pa3jloKEeHUS U COCTaBJICHHE
YpPaBHEHUN pEaKUUi, MPOJEIIAHHBIX yduTelieM. [IoHATHE O CKOpOCTH XMMHUYECKUX pPEaKIHil.
Karamuzatopsr, depmentsr. CymHocTh peakinuii coenuHeHus. CocCTaBlIeHWE YpaBHEHUUH
peakuuii, nmpoAenaHHbiX yuuteneM. CyliHOCTh peakuuid 3amenieHus. COCTaBICHUE YpaBHEHUH
peakuuii, TPOJCIAHHBIX Yy4YUTENeM. Pl aKTMBHOCTM METAJJIOB, €r0 HCIOJIb30BAaHUE JUIS
MIPOTHO3UPOBAHUS BO3MOXKHOCTH MPOTEKAHUS peakUuil MexXay MeTaljlaMd M pacTBOpaMu
KHUCIJIOT. Peaknuy BBITECHEHHsI OJTHUX METAJUIOB M3 PAacTBOPOB MX COJIEH JPYrUMHU METAJUIAMH.
CymHocTth peakuuii ooMmeHa. CocTaBlieHHWE YpaBHEHUH peakluid, MpoAENaHHBIX YUUTEIEM.
Peakuuu HelTpanuzanuu. Y CIoBUs TEUCHUSI PEAKIIMN MEXIY pacTBOpaMu KHUCJIOT, WIEIOYEH U
cojiel 0 KOHIA. Tumbl XUMUYECKHX peakuui (Mo MPU3HAKY «UUCIO M COCTaB MCXOJHBIX
BEIIECTB M MPOAYKTOB peEaklMu») Ha IMpUMEpe CBONCTB BOJbL. Peakuus pasioxeHHs —
ANIEKTPOJIN3 BOJbl. Peaknuu coeauHeHHs — B3aMMOJICHCTBHE BOJBl C OKCHUAAMHM METAIJIOB U
HeMeTauioB. [loHsTHe «ruapokcuabl»y. Peakuuu 3amemieHuss — B3aUMOJACHCTBHE BOJIBI C
IIEJIOYHBIMU M IIEJIOYHO3EMENbHBIMU MeTaymamMu. Peakunu obMeHa (Ha mpuMepe THApOJn3a
cynbdaTa almOMUHMS U KapOunga kanbius). Pemenue 3amay u ynpaxseHuil. IlogrotoBka k
KOHTPOJILHOU padoTe.

IlIpocmerimue onepayuu c geuyecmeamu (XUMu4ecKuii NPaKmMuKym)

[IpaBuna TexHukH OE30MACHOCTH HpPU OOpPAILIEHHH C JIAOOPATOPHBIM 00OPYIOBaHUEM,
pu paboTe B KaOMHETe XUMHUHU. 3HAKOMCTBO C J1a00paTopHbIM 000pynoBaHueM. DuU3NYeCcKue U
XUMUYECKUE PEaKIMU MpU ropeHuu cBeun. KauecTBeHHBIN cocTaB nouBbl. Cpesla MOYBEHHOIO
pactBopa. Ananu3 Bojbl. [Ipo3paunocts Boabl. IIpu3HAKM XMMUYECKUX pEAKUUM: BBIJIEICHUE
rasa, BbIIaJCHUE 0CaJKa, U3MEHEHHE 1iBeTa BeuecTB. KauecTBeHHble peakiuu. [Ipurorosienue
pacTBOpa caxapa M pacueT ero MaccoBOM J0JM B PacTBOPE.

Pacmeopenue.  Pacmeopvl.  Peakuyuu  uonnozo  oomena.  OKuciaumenbHo-
eoccmanogume’ibHvle peaKyuu

PactBopbl. ®usnueckass M XUMHUYECKAsl TEOPHUS pPacTBOPOB. TeEIJIOBBIE SIBJICHUSA IPHU
pacTtBopeHuu. l'maparsl W KpUCTAJUIOTUAPATHI, KpUCTAUIM3alUMOHHas Boda. HacelnieHHbIe,
HEHACBIIICHHbIE, MEPECHIIIEHHBIE PAaCTBOPbL. XOPOIIO PAacCTBOPUMBIEC, MaJIOpPAaCTBOPUMBIE U
MPaKTUYECKH HEPACTBOPHUMBIE BEIIECTBA. DJIEKTPOIHUTHI U HEAIEKTPOIUTHL. DIEKTPOIUTHYECKAS
JUCCOIMals U accouuanus. MexaHus3M IUCCOIMAIMU BEIECTB C PA3JIMYHBIM THUIIOM CBSI3U.
CreneHsp ANeKTPOIUTHYECKON nucconnanuu. CUabHbIE U caadble IEKTPOIUTHI. DICKTPOIUTHI U
HEIJNEKTPOJUThL. MeXaHu3M [HWCCOLMAlMM BEIIECTB C pPa3Ju4yHbIM THUIIOM CBsi3H. CTeneHb
ANEKTPOIUTHYECKON Auccoruaiii. CuiabHble U cradble dMeKTpoauTsl. Monbl. CBOIICTBA HOHOB.
Knaccudukarus HOHOB MO COCTaBy (MPOCTHIE U CIOKHBIE), MO 3apsAay (KaTHOHBI U aHHOHBI), 110
HAJIMYUIO0 BOJHON 00OJIOUKH (THUAPOTUPOBAHUE M HETHIPOTHUpOBaHHE). OCHOBHBIC TOJOKEHUS
TO/M. Peakuuu B BOAHBIX PacTBOpax 3IEKTPoIUTOB. HeoOpartumbpie u oOpaTHMbIE pEakKIIHU.
MonekynsipHoe W HMOHHOE YypaBHEHHME peakuuid. Peakuumm wuoHHOro oOmeHa. Peakuuu
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Hedtpamu3anuu. Kucnotel. Mx ximaccupukanus 1O pasTuvHbIM Tpu3Hakam. OnpenerneHue
KHUCJIOT KaK 3JIEKTPOJMTOB, UX AMccoLManus. B3auMonelcTBre KUCIOT C METAJUIAMM, YCIOBUS
TE€YEHUs ITHX PEAKLMM. DIEKTPOXMMMUYECKUN DsJl HalpsyKEHUs MeTauioB. B3anmopelicTBue
KHCJIOT ¢ OKCHUAAMHM METAJUIOB U OCHOBaHMAMM. Peakumm HeWrpanusauuu. B3ammopeiictsue
KHUCJIOT C COJIIMHU. 3allMCh YPaBHEHUN PEaKLMi (MOJEKYISIPHBIX U MOHHBIX) C UCIIOJIb30BAHUEM
TabIUIBl  pacTBOpUMOCTH. OmpeneneHne OCHOBAaHMM KaK d3JIEKTPOJIMTOB, MX JUCCOIHMAIHS.
Krnaccudukanuss OCHOBaHWN 10 pa3WYHBIM TpH3HAKaM. B3anMojaelcTBHE OCHOBAHHHA C
KuciaoraMu (moBTOpeHue). B3aumopeiictBue 1menouel ¢ cosnssMu  (paboTta ¢ Tabnuuen
pacTBOPUMOCTH) U OKCHJaMU HeMeTaysioB. Pa3noxkeHue HepacTBOpUMBbIX ocHoBaHHil. CocTaB
OKCHJIOB, UX Kiaccu¢ukanus. CBOICTBA KUCIOTHBIX U OCHOBHBIX OKCUIOB. Onpenenenue coyen
KaK »JJIEKTPOJHUTOB, WX aucconmanus. Knaccupukamus coneil. B3ammopeiicTBue coieil c
MeTajulaMH, OCOOCHHOCTH OSTHUX pEaklUid W B3aUMOJICHCTBUE coJiel ¢ coiisamMu (paboTa ¢
Tabiuuen pacTBopuMocTH). B3aumozeiicTBie coseil ¢ KUCIOTaMu U 1eno4aMy (IIOBTOPEHUE).
[ToHsiTHE O TEHETUYECKOW CBS3M M T'€HETUYECKUX psAJIaX METAJUIOB U HeMeTaioB. Pa3nuuHbie
MPU3HAKA KIACCU(PHUKAUU XUMHUYECKMX peakuuil. OnpenerneHue CTeneHeld OKHCIEHUs
2JIEMEHTOB, 0O0pa3yrolmux BelecTBa pa3audHbiXx kiaccoB. Peaknuu OBP. Tlonsite 00
OKHUCJIUTEJIE U BOCCTAHOBUTEJE, OKUCICHUN U BOCCTAHOBJIEHUH. PellleHne pacyeTHbIX 334a4 10
YpaBHEHHUSAM, XapaKTEPHU3YIOIIUM CBONCTBA OCHOBHBIX KJIACCOB COEIMHEHHUI, U BBINOJIHEHHE
OCHOBHBIX KJIaCCOB COEJMHEHHMH JTOro IUIaHa Ha TeHEeTHYecKylo CBs3b. lloaroroska k
KOHTpOJIbHOU padoTte. Torosast KoHTpoJibHas padoTa.
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Obwan xapakmepucmuka Xumuueckux nemenmos (4 u).

CrpoeHue aToma, XapakTep MPOCTOT0 BEIIECTBA; CPaBHEHUE CBOWCTB MPOCTOTO BEIIECTBA
CO CBOWCTBaMH MPOCTBIX BEHIECTB, OOpPAa30BAaHHBIX COCETHUMH IO MEPHOIY U MOATPYIIIe
3JIEMEHTaMU; COCTaB U XapaKTep BBICIIETO OKCHAA, TUAPOKCUAA; COCTAB JIETY4ero BOJOPOJIHOTO
coemuHeHUsT (11 Hemetaia). CBoicTBa 31eKTpoduToB B cBere TOJ[. ['eHeTmyeckue psiapl
Metaiia 1 Hemetayia. CamocTosTenbHass paboTa ¢ ydauuMucs. 3akperuieHHe maTepuala.
[Tonatne o mepexoAHbIX »djemMeHTax. AmdoTepHOCTh. ['€HEeTHUeCKHil psJ TMEepexoTHOTO
anemenra. [lepuonnueckuii 3akoH u Ilepuoanueckas cucrema, ctpoenure aromMa. 3HaueHue 113 u
I1C.

Memannwt (14 u)

XapakTepucTUKa TIIOJOXKEHUS JJIEMEHTOB-MeTauioB B [lepuoanueckoit cucteme.
CrpoeHue aroMoOB MeTauioB. MeTaliMueckue KPUCTAJUIMUECKHUE peleTKH. Merammndeckas
XMUMHYECKasl CBSA3b. XapaKTEPUCTHUKA OOLIUX XUMHUYECKUX CBOMCTB METAJJIOB HA OCHOBAHUU HUX
MOJIOKEHUSI B DIIGKTPOXUMHUYECKOM pALy HampsHKeHU B CBeTe IMpeAcTaBiIeHH 00
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuax. CaMopoHble METaJIbl 1 OCHOBHBIE COEIMHEHUS
MeTaJyIoB B pupoe. Baxwueiimue pynsl. [loHaTHE 0 METaITypruu U €€ pa3HOBUIHOCTSX: MHPO-
, TUAPO-, AnekTpomeTarutypruu. Kopposus metamioB. CriocoOsl 3aIMTH METAIIOB OT KOPPO3HUH.
OcoOeHHoCcTH (PU3UYECKHX W XHMHUYECKHX CBOMCTB IIENOYHBIX METAIOB. Baxueiimue
COCIMHEHUS MICJIOYHBIX METAIJIOB: MIENIOYM, COJIM, UX CBOMCTBa M mpuMmeHenue. OOmas
XapaKTepUCTUKa METAJJIOB BTOPOM TpYNNbl TJIaBHOW MOATPYIIBI, OCHOBHBIE (U3UYECKUE U
XMMHUYECKHE CBOWCTBA IIEIOYHO3EMEIbHBIX MeTa/u1oB. Baxueimue coenqunenus Ca u Mg, ux
npuMeHeHne. Posb Kanbllus U MarHus B KUBBIX opranu3max. CTpoeHue aroma, pu3nveckue u
xumuueckue cBoiictBa. [Ipumenenne amomuausg. COeAMHEHUS ATIOMUHUS — OKCHIBI U
TUAPOKCHUIBI, UX aM(POTEPHOCTh. BaxkHeline conu amoMUHuA. 3aKperieHue U CUCTeMaTU3alus
3HAHMI TIO TJIaBe MIEPBOM: OOIIast XapaKTepPUCTUKA METAUIOB, XUMUYECKHE CBOWCTBA METAIJIOB.
Pemenne »skcnepuMeHTaNbHBIX 3a7ad4, peuieHue ypaBHeHH. CTpoeHHe aroma Kelnesa.
duznyeckue U xumudeckue cpoiictBa. [Ipumenenue xeneza. Coenunenus xenesa |l u xenesa
I1l. Tenetnyeckue psapl. KauecTBeHHBIE peaklliy Ha HOHBI JKee3a.

Ceolicmea memannoe u ux coeOUHeHull (Xumuyeckuil npakmuxym)(3 u).



Pemrenne nenoyex XuMHU4YECKUX MIPEBpALCHU 10 BapuaHTaM. lloBTopeHne Ha npakTuke
XUMHUYECKUX CBOMCTB METAJUIOB. 3aKpeIUICHHE 3HAHUW 1O PACIO3HABAHUIO M MOJYYECHHIO
BEILIECTB, 3aKPEIJICHUE 3HAHUN 110 XUMUYECKHUM CBOMCTBAM BEILIECTB.

Hememannwt (26 u)

[Tonoxxenne HemetauioB B Ilepuoanyeckoil cucreme, OCOOCHHOCTH CTPOSHHS HX
atoMoB. Psniel 30. Kpucramiueckoe CTpoeHrEe HEMETANIOB — IPOCTHIX BEHIECTB. AJIIOTPOIUS.
O30n. CoctaB BO3ayxa. dusnueckwe CBOWCTBA HeMETALIOB. OTHOCHUTEIBHOCTh MOHSITHI
«METAI» M «HEMETaUD». XHUMHUUYECKHE CBOMCTBA HeMeTaIOB. OKHCIUTEIbHBIE CBONCTBA:
B3aMMOJICIICTBUE C METaJIaMH, BOJOPOJOM, MEHEE JJIEKTPOOTPUIIATEILHBIMU MeETaUIaMH,
HEKOTOPBIMH CJIO)KHBIMH BellleCTBaMHU. BOCCTaHOBUTENIbHBIE CBOMCTBA HEMETAIIJIOB B PEAKIUAX
C KHUCIIOPOJIOM, CJIOKHBIMU BEIIECTBAMHU-OKUCIUTEIIMH. MaKpO3JIeMEHTh U MUKPODJIEMEHTHI.
Ponb MUKpPOAJIEMEHTOB B JKU3HEIEATETILHOCTH PACTEHHM, )KUBOTHBIX M UyeloBeka. OpraHudeckue
BelmiecTBa: Oenku, Kuphl, yrieBoabl. PepmeHtbl. Buramunsl. ['opmonsl. [lonoxkenue B
[Tepuoanueckoit cucreme . M. Menneneea. CtpoeHne aromMa U MOJeKyibl. Duzndeckue u
XUMUYECKHE CBOWCTBA BOJOpPOJA, €ro MoydeHue W mnpuMeHeHue. OOmmas XxapakTepUCTHUKA
rajoreHoB. CTpoeHHE aTOMOB TaJOr€HOB, CTENEHH WX OKHUCIeHUs. CTpoeHue MOJIeKY
rajJioreHoB. ['aJoTeHbl — MPOCTHIE BEMIECTBA. 3AKOHOMEPHOCTH B M3MEHEHUU UX XUMUUYECKUX U
(DMBUYECKUX CBOMCTB B 3aBUCHMOCTH OT YBEIHWUYEHHUS TOPSIKOBOTO HOMEpAa XHUMHUYECKOTO
aneMmenTta. Kpatkue cBeneHus o xjiope, Opome, nozae, ¢prope. IlomydeHue Xiao0poBoaopoaa.
XJIOpOBOJOPO B MPUPOJIE. XJIOPOBOJOPO U COJSIHAS KHUCJIOTA. XJOPUJIBI, UX NMPUMEHEHUE B
HapoJHOM X03stiicTBE. [lonyyeHne rajloreHoB METOJI0OM 3JIEKTpoJM3a. buosiornyeckoe 3HaUeHUE
rajJjoreHoB W ux coeauHeHuil. IlpuMmenenue ranoreHoB. CTpoeHHME aroMa KHUCIOPOJa.
Amnotponusi  KAciopoga. XapaKTepUCTUKA XUMHYECKHX CBOWMCTB KHCIOpOJa B CBETE
npeacraBineanii 00 OBP. Ilpumenenue xucnmopoma. CTtpoeHue aroMa cepbl. AJUIOTPOTIHSL.
dusnyeckrue CBOKWCTBA POMOMYECKON cephbl. XapaKTepUCTUKAa XUMHUYECKHX CBOWCTB CEPHl B
ceere mpexacraBieHnii 00 OBP. Baxwneifmme coeawHEHUs1 CEpbl: CEPOBOJOPOMA, CYIb(HIBI,
OKCHJbI, CEpHUCTas KHUCIOTa, CyAb(UTHI; HMX CBOWCTBa, IMOJyYeHUE U TMPUMEHEHHUE.
Pa30aBnenHas ¥ KOHLIEHTPUPOBAHHAS CEpHAsl KUCIIOTa, €€ CBOMCTBA, MOJyYeHHE U MPUMEHEHHUE.
Peakuuu B3aumopaeicTBus ¢ cepHor kuciaoToil. CtpoeHue aroMoB a3oTa. CTpOCHUE MOJIEKYIIbI
azora. du3nyeckue U XUMUYECKUE CBOMCTBA a30Ta B cBeTe mpeacTtaBieHuit 00 OBP. Crpoenue
MOJIeKYNbl amMmMHaka. du3nueckrue cBOWCTBA, MOIydYeHue, coOrpaHue, pacrno3HaBaHHEe aMMHUaKa.
XUMUYECKHE CBOICTBA aMMHaKa: BOCCTAaHOBUTENIbHbIE M 00pa30BaHHWE HOHA AMMOHHUS IO
JOHOPHO-aKIENTOPHOMY MexaHu3my. ColM aMMOHHUSA: COCTaB, IMOJy4eHHE, (PU3UYECKHE U
xuMuueckue cBorctBa. [IpeacraBurenu. [Ipumenenue B HapogHOM Xo3siicTBe. OKCHABI a30Ta.
A30THas KucClOTa, ee CcBoMcTBa M mnpuMmeHeHwe. Hwurpatsl, cenutpel. CTpoeHHE aToMma.
Annotponusi. CpaBHEHUE CBOMCTB U MPUMEHEHHE KpacHOro u Oemoro Qocdopa. Xumuueckue
cBoiictBa Qochopa. Okcun dochopa (V) u oprodochopnas kucinora. Comu oprodochopHoit
kucnotel. ®dochop B mpupoge. Docdopubie ymoOpenus. CTpoeHHe aToma yriepoja.
AnnoTponusi, cBoiicTBa Moaudukanuid — anmaza u rpadura. Mx npumenenue. AmMopdHBIN
yIJIEpOJa U €ro copTa: KOKC, CaXka, IPEBECHBIN yroJib. AICOpOIHS U ee MPAaKTHUECKOe 3HaYCHHE.
XuMHuueckue cBoiicTBa yriepoaa. Okcuupl yriepoja, UX CBOMCTBA, NOJyYEHUE U IPUMEHEHHUE.
CrpoeHue MOJIEKYy OKCUAOB Yyriiepoja. YTolbHasi KUCIOTa U ee coi. BaxkHeilne kapOOHATHI:
KaJbIUT, COJa, TOTall — UX 3HaueHHe U mpuMeHeHue. Pacmo3naBanue kapbonatoB. Ilepexon
kapOoHaTOB B ruapokapOoHaTel W obOpatHOo. CTpoeHue atoma. CpaBHEHHE €ro CBOICTB CO
CBOWCTBAMM arToma yriepojaa. Kpucramnmmyeckuil KpEeMHHM, CpaBHEHHUE €ro CBOWCTB C
yriepogom. [lpupoanbie coeauHeHuss kpemuus: SiOz, CHIMKAaThl W aJFOMOCHJIMKATHI
PasnoBugHOoCTH cTekna, ero mpoucxoxiaeHue. Ilomyuenume unementa. IlpousBoactBo u
MpUMeHeHne crekia, (apdopa, 1ieMeHTa. 3akperieHHe W CHUCTeMaTH3alus 3HaHWN 10 TeMe:
CTPOCHHME AaTOMOB HEMETAJJIOB, KOBAJIEHTHAs HEMOJIApHas XUMHUYECKas CBA3b. PelieHue
OKCIEPUMEHTAJBHBIX 3a/lad W YypaBHeHWU peakinuii. [loaroroBka K KOHTPOJBHOW padorte.
3akperyieHue W CUCTeMaTh3alysl 3HAaHWK 10 TeMe: XMMUYecKHe W (Pu3Mueckue CBOWCTBA
HEMETAJUIOB,  XMMHYECKHME  peaklUUH, KOBAJICHTHas  MOJsIpHAas  CBA3b.  PeleHue
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OKCIEPUMEHTAIBHBIX 3a/a4 M ypaBHeHUH. [lonrotoBka K KOHTposbHOW pabote. Pabora Hax
OITMOKaMHU.

Ceoticmea nememannoe u ux coeounenuii (3 u).

Pemenne skcnepumenTanbHbix 3amad no teme «lloarpymma kucimopoma». Pemienue
SKCIEPUMEHTAIbHBIX 3a1a4 1o Teme «lloarpymnmna azora u yriepoaa». 3akperuieHUe 3HaHUN TI0
MIOJIYYEHUIO U PACIIO3HABAHUIO a30B.

Opzanuueckue eeuwgecmea (12 u)

BemecTBa opranmveckne M Heopranudeckue. [IpuaumHBl MHOTOOOpa3usi OpraHUYEeCKHX
coenMHeHUN.  BaneHnTHOCTb.  XMMHMYECKOE€  CTPOCHME  OPraHMYECKUX  COCIUHEHUIN.
MonekynspHble U CTPYKTypHbIE (GOPMYJIbl OPTaHMYECKUX COCAMHEHHH. ['OMOJOrnyYecKkul psij
npenenbHeix y/B. Pagukansl. M3omepsl u m3zomepus. dusmueckre W XUMHUYECKHE CBOMCTBA.
Meran wm oraH: cTpoeHMe MoJeKyn. [opeHme MeraHa u dtaHa. l[IpuMeHeHue wmertaHa.
XHWMHYECKOE CTPOECHHE MOJIEKYJIbI ATHICHA. J[BOWHas CBA3b. B3auMozaelcTBre ITHIIEHA C BOJOM.
[Tonumepusanus stuneHa. [lonustunen u ero 3Hadenue. [loHsATHE O MpeeNbHBIX 0JTHOATOMHBIX
CHUpTax Ha NpHUMepe MeTaHoja W JTaHoja. TpexaromMHbl cnupT riuuepuH. OKucieHue
STUJIOBOTO CIHUPTAa B YKCYCHBIM anbiaerui. [lonstue o6 anpaerupax. OKucIeHHE aiabAeTuia B
kuciaoty. OJHOOCHOBHBIE HENpEebHbIE KapOOHOBBIE KHUCJIOTHI Ha TpUMEpEe YKCYCHOMU
kucioTel. Ee cBoiictBa u mpumeHeHnue. (CrTeapuHOBas KUCJIOTAa KaK MPEICTABUTENb >KHPHBIX
KapOOHOBBIX KuCIOT. Peakuus stepuduxanuu. Ilonarue o cioxsbix s¢upax. [lonstue o6
aMUHOKHCIIOTaX. Peaknuu mnojukoHaeHcanuu. benku, ux crpoeHue u OHOJOTHYEcKas poJib.
[lentunnas cBsi3p u monmmenTuAbl. [lepBudHas cTpykTypa OenkoB. buonornueckue QyHKImm
O0enkoB. CBoiicTBa OENKOB M KauyeCTBEHHbIE peakiuu Ha Oenku. [loHstHe 00 yrieBomax.
I'moko3a. Ee cBoiictBa u 3Hauenme. Kpaxman um memmono3a. Mx Owuonormdeckas poJb.
[Tonumepsl MpUPOIHBIE M CHUHTETHYECKUE. Peakuuu moamMepu3alvu | MOJUKOHICHCALUU.
[Imactmaccel W BOJIOKHA.  3aKpeIuieHWE M CHUCTeMaru3auus  3HaHuid.  Pemenue
JKCIIEpUMEHTAIIBHBIX 33/1a4.

3akpennenue (6u)

OO6oOmenre, 3aKperuieHHe M CHUCTEMaTH3alMs 3HAaHWM MO Kypcy XuMuUHM 9 Kiacca.
[ToBTopenune mnpoiaeHubix TeMm: llepumoandeckuii 3axkoH u Ilepronuueckass cucTeMa, BHUIbI
XUMHUYECKUX CBSI3€d U THUIBI KPUCTAIMYECKUX PELIETOK, TUIbl XUMUYECKUX PEaKLUM, KIacChl
XUMUYECKUX COETMHEHM. PellleHne sKkcnepuMeHTANIbHBIX 3a/]a4, PEIICHUE YPAaBHEHUN PEaKIIMil.

Mesrcnpeomemmnunie ceasu

Peanuzanmss MeXNpeaIMETHBIX CBsSI3eM MNpu M3ydyeHUM XuMuu B 8 W 9 Kiacce
OCYIIIECTBJISIETCS Yepe3 HCIIOJb30BaHHE KaK OOIIHMX €CTECTBEHHO-HAYYHBIX IOHATHH, TaK H
MOHATHH, SBJISIOMIMXCS CUCTEMHBIMH JJISl OTACNBHBIX NMPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA
OOmue ecTecTBEHHO-HAy4YHbIE TMOHSATHS: HAYYHBIA (PaKT, TUNOTE3a, 3aKOH, TEOPHs, aHaJM3,
CUHTE3, Kiaccu(duKanus, TMePUOJUIHOCTb, HAOIIOACHUE, JKCIIEPUMEHT, MOJICIUPOBaHUE,
U3MEPEHUE, MOJIeb, SBIICHHE, IMApHUKOBBIM d(hdekT, TexHoysorus, marepuanbl Dusuka:
MaTepusi, aToM, OJJIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOM, PaJHUOAKTUBHOCTH, MOJIEKYIa,
ANIEKTPUYECKUI  3apsii, TMPOBOJAHUKH, TOJYIPOBOJHUKH, JUDIEKTPUKH, (DOTOIIEMEHT,
WHJIMKATOp, BEIIECTBO, TeJo, OOBEM, arperaTHoe COCTOSHHE BEIEeCTBa, Ta3, PacTBOP,
pacTBOPUMOCTh, KpHUCTaJNIMYecKass pemeTKa, CIUIaBbl, (U3WYECKHUE BEIUYUHBI, €IUHUIIBI
M3MepeHusi, KOCMHUYECKOE MPOCTPAHCTBO, IUIaHeThl, 3BE3bI, Connile. buonorus: dotocunTes,
JbIXaHHE, ouocdepa, DKOCHCTEMA, MUHEpaJbHbIE ynoOpeHus, MHUKPOAJIEMEHTBHI,
MakpodJIeMEHThI, MUTaTeNbHbIe BemlecTBa ['eorpadus: armocdepa, ruapochepa, MUHEpabl,
TOpPHBIE TIOPO/Ibl, TIOJIE3HBIE NCKOMIAEMbIE, TOTNIMBO, BOJHBIE PECYPCHI.

HJIaHI/IpyeMLIe pe3yJabTaThbl OCBOCHHUS y‘l€6HOFO npeamMeTa

Juunocmuvie pesynomamor  OOyuarowguiica  NOAYYUM  BO3MONCHOCHL O
dopmupoeanun cnedyrouwux nuunocmnoix YY/1:
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. ompeieJICHue MOTHBALIMU U3YUYCHHS y4eOHOTO MaTepHuaa;

. OIICHMBAHME YCBAWBAEMOIO Y4YEOHOrOo MaTrepuaja, HUCXOJS M3 COLUAIbHBIX U
JIMYHOCTHBIX LICHHOCTEH;

. MOBBIIIEHUE CBOETO0 O00pPa30BaTENILHOTO YPOBHS M YPOBHA TOTOBHOCTH K
M3YYEHHUIO OCHOBHBIX HCTOPUYECKUX COOBITUH, CBA3aHHBIX C PAa3BUTHEM XUMHH U OOIECTBA;

. 3HaHUE IIPaBUJI IIOBEJICHUS B UPE3BbIYANHBIX CUTYyaIUsX;

. OIICHUBAHHE COLMAIBHON 3HAYMMOCTH POQecCuii, CBSI3aHHBIX C XMMHUEH;

. BJIa/ICHUE MpaBUIaMH O€30MaCHOT0 OOpalleHHs] ¢ XUMUYECKMMH BELECTBAMHU U

000pyIOBaHNEM, TIPOSIBIICHHE SKOJIOTHYECKON KYITbTYPHI .
Memanpeomemmnuwie pe3ynomamol

PeryasituBHbIC

Obyuarowuiicss NOaAY4Um 803MONCHOCMb O YOPMUPOBAHUS CLEOVIOWUX DeCYNAMUBHBIX
YVI:

. [eNenoyiaraHie, BKJIIOYAs TIOCTAHOBKY HOBBIX II€Jiel, TpeoOpa3oBaHHe
MPAaKTUYECKON 3a7ayll B TIO3HABATEIbHYIO, CAMOCTOSTENIbHBIA aHAN3 YCIOBUH ITOCTHKECHUS
eI Ha OCHOBE Yy4€Ta BBIJCICHHBIX YYHTEIEM OPHEHTHUPOB NEHCTBUS B HOBOM Y4eOHOM
MaTepuare;

° IIaHUPOBAHUEC IMTYTU NOCTHIKCHUA ueneﬁ;
° YCTaHABJICHUC MCJICBBIX IMPUOPUTETOB, BBIACICHHUEC aJIbTCPHATHBHBIX crIoco0o0B
JOCTYOKSHHS TIEJTH U BBIOOp Hambosiee 2(HEeKTHBHOTO Ccriocoba; © yMEHHe CaMOCTOSITEIILHO

KOHTPOJHMPOBATh CBOE BpEMsI U YIIPABJIATh UM; * YMEHHUE NPUHUMATh PEIIeHUs B MpoOIeMHON
CUTYaLINH;

. MMOCTaHOBKA YYEeOHBIX 3aJa4, COCTaBJIICHHE IUIaHA U TOCJIEIOBATEILHOCTH
e CTBHIA;

. opraHu3arys pabo4ero MecTa Mpy BBHITTOJTHECHUH XUMHUUYECKOTO SKCTICPUMEHTA;

. MMPOTHO3UPOBAHKUE PE3YJIbTATOB OOyUEHHUs, OIEHUBAHUE YCBOCHHOTO MaTepHuaa,

OIIEHKA Ka4yeCTBa M yYPOBHS TOJIYYCHHBIX 3HAHWM, KOPPEKIMs TUIAaHA M criocoba NeHWCTBUS MpHU
HeoOxoaumocTH . [lo3HaBarenbHbie OOyYaOIMMICS MOTYIUT BO3MOXKHOCTH ISl (POpMUPOBAHUS
CIEAYIONIMX MO3HaBATENIbHBIX Y'Y /1:

. TIOMCK U BBIJICTICHHE UH(POPMAIINH;

. aHaJM3 YCJIOBHH M TpeOOBaHWIA 3a/a4M, BHIOOD, COMOCTABICHHE U 0OOCHOBaHUE
crioco0a pelieHus 3a/1a4u;

. BBIOOp HamOosiee d(HPEKTUBHBIX CIOCOOOB PEIICHUsS 3aa4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBHIA;

. BBIJIBUKCHUE ¥ 000CHOBAHKE THIIOTE3bI, BEIOOD crioco0a €€ mpoBEpKH;

. CaMOCTOSITEJILHOE CO3JIAaHHE AITOPUTMA JESITEIBHOCTH MPU PEIICHUH MPoOIeM
TBOPYECKOTO ¥ MMOMCKOBOTO XapakTepa;

. YMEHUS XapaKTepPH30BaTh BEIIECTBA [0 COCTABY, CTPOCHUIO U CBOMCTBAM;

. OIHMCHIBAHUE CBOWCTB: TBEPIBIX, KHUIKUX, ra3000pa3HbIX BEIICCTB, BBIICICHHE X
CYIIECTBEHHBIX MTPU3HAKOB;

. U300pakKeHHe COCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMHUECKUX GOpMYIT U
CYITHOCTH XMMHUYECKUX PEaKIUi ¢ TOMOIIbIO XUMHUYECKUX YpaBHEHUM;

. poBeJeHIE HAOMIOIEHUH, OTTMCAHUE TIPU3HAKOB U YCIOBUI TEUSHHS] XUMHUECKUX

peaKHHfI, BBITIOJITHCHHUEC XUMHUYCCKOI'0 3KCIICPUMECHTA, BBIBOABI HA OCHOBC aHAJIN3a Ha6J'IIO)IeHI/II71
34 JOKCIICPUMCHTOM, PpCIICHUC 3a/da4d, IOJIYYCHUC XUMHYECKOM I/IH(l)OpMaI_II/II/I N3 pPa3jIMIHbIX
HCTOYHHUKOB,

° YMCHHEC OPTraHU30BbIBATH UCCIICAOBAHUEC C LCIIBIO IIPOBCPKU THIIOTE3;
° YMCHHC ACJIaTh YMO3AKIIKOUCHUA (I/IHI[yKTI/IBHOC " 110 aHaJIOFI/II/I) U BBIBOJBI,
° YMCHHC 00BEKTHBHO OICHUBATH I/IH(I)OpMaI_II/IIO O BCIICCTBAX MW XUMHUYCCKHX

nponeccax, KpUTHYCCKU OTHOCUTHCS K HCGB,Z[OH&y‘-IHOfI I/IH(I)OpMaI_II/II/I.
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Kommynuxamuenuie
Obyuarowuiicas  noayuum  803MOJNCHOCMb 011 opmMuposanus  Ciedyiouux
Kommynuxamuenvix YVJ/I:

® IIOJIHOC W TOYHOC BBIPAXKCHUC CBOHX MBICJIEMI B COOTBETCTBHUH C 3agadyaMu M
YCJIOBUSAMH KOMMYHUKAIINH,
° AICKBATHOC HCIIOJB30BAHMUEC PCYCBLIX CPCACTB JIA Y4JaCTuUd B OUCKYCCHU U

apryMEHTalliu CBOCH MO3UINH, YMEHUE MPEICTABISATh KOHKPETHOE COJIEP)KAHUE C COOOIIEHHEM
€ro B MICbMEHHON M YCTHOH (opMe, OrpeiesieHue Crioco00B B3aUMOICHCTBHSI, COTPYAHUYIECTBO
B ITIOMCKE U cOope nHpopMaluy;

. OTIpe/IeIeHNe CIIOCOO0B B3aMMOJICHCTBUS, COTPYAHUYECTBO B IOWICKE M cOOpe
nHpOpMaINY, YJacTHE B JHUaliore, IJIAHUPOBAHUE OOIMX CHOCOOOB pPabOTHI, MPOSIBICHHUE
YBKUTEILHOTO OTHOIIEHHS K IPYTUM YYaIIIMCST;

. OTMCAaHWE COJAEPIKAaHUS BBIMOJHIEMBIX JEHCTBHHA C IIETbI0 OPHUEHTUPOBKU B
MPEIMETHOTIPAKTUIECKOH NIESITeTHHOCTH,

. YMEHUSI YUUTHIBATh Pa3HbIE MHEHHS U CTPEMHUTHCS K KOOPAWHAIMH PAa3TUIHBIX
MO3UIINIA B COTPYAHUYECTBE;

. dbopmynupoBaTh COOCTBEHHO€ MHEHHME W TIO3UIIMIO, AapPTyMEHTUPOBATH U
KOODAMHUPOBATh €€ ¢ TO3WIMSAMH TapTHEPOB B COTPYJHHUYECTBE TpPU BBIpabOTKE OOIIEero
pelIeHus B COBMECTHOU JCATEITbHOCTH;

. OCYIIIECTBIISITh ~ B3aUMHBIH  KOHTPOJIb W  OKa3plBaTh B  COTPYJHHYECTBE
HEOOXOMMYIO B3aUMOTIOMOIITb;

. IJIAHUPOBATh OOIIUE CTIOCOOBI PabOTHI; OCYIIECTBISATH KOHTPOJb, KOPPEKIIHIO,
OIICHKY JeUCTBUI MapTHEPA, YMETh YOEKIaTh;

. HCIIOJIb30BaTh a/IEKBaTHbBIE SI3BIKOBBIE CPEICTBA JJIsi OTOOpaKEeHUs CBOUX YYBCTB,
MBICJICH, MOTUBOB M MOTpPEOHOCTEN; 0TOOpakaTh B peur (omucaHue, oObSICHEHHE) COACpKaHUE
COBEpIIIAEMBIX ACHCTBUN, Kak B (hOpME TPOMKOW CONMAIU3MPOBAHHOW peuH, TaKk U B (opme
BHYTPEHHEH peun;

. pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHLIMIO, HCIOJIb3YSl CpE/CTBAa YCTHOW H
MUCbMEHHOM KOMMYHHMKAlMM TpH paboTe ¢ TeKcTaMu Yy4yeOHHMKa U JOTMOJHUTEIbHON
JUTEPaTypoOil, CIIPaBOYHBIMHM TaOIHMIIAMH, MPOSABISATH TOTOBHOCTh K YBaXEHHIO WHOM TOYKHU
3peHus Ipu 00CYKICHUH Pe3yIbTaTOB BHIMIOJIHEHHON paOOTHI.

Ilpeomemnvimu pesynomamamu uzyyenus npeomema «Xumusa» 6 8 Knacce A61a10mMcsa
cieoyoujue ymeHu:

1. B nosnasamenvhotui cghepe:

* 1aBaTh ONpPE/ETICHUs U3YYEHHBIX MOHATHI: BELIECTBO (XMMUYECKUN JIEMEHT, aTOM, HOH,
MOJIEKYJIa, KpUCTANINYECKasl PELIeTKa, BEIIECTBO, IPOCTHIE U CJIOKHBIE BEIIECTBA, XUMUYECKas
(dopMmyna, OTHOCUTENbHAS aTOMHAsl Macca, OTHOCUTEIIbHAS MOJIEKYJIsIpHasl Macca, BaJICHTHOCTb,
OKCH/Ibl, KUCIIOTbI, OCHOBaHMs, COJIM, aM(pOTEPHOCTb, HHIUKATOP, HEPUOTNUECKUI 3aKOH,
NepUoNYecKas CUCTEMA, ITepuoAnYecKas TabauIla, H30TOIbl, XUMHUYECKasl CBSI3b,
3JIEKTPOOTPHUILIATEILHOCTD, CTENIEHb OKUCIICHUS, MIEKTPOJINT); XUMHUUYECKas peaKius
(XMMHUecKoe ypaBHEHUE, T'€HETHUYecKas CBsI3b, OKHCIEHHE, BOCCTAHOBJICHUE,
ANIEKTPOIUTUYECKAs JUCCOMALIS, CKOPOCTh XUMUUECKOH peakinn);

* OIUCBIBATh JEMOHCTPALIMOHHBIE U CAMOCTOSITENIEHO IPOBEACHHBIE SKCIIEPUMEHTHI, UCIIONIb3YS
U1 3TOTO €CTECTBEHHBIN (PyCCKUM, pOTHOM) SI3BIK U SI3BIK XUMMU;

* OIMCBIBATh U Pa3InyaTh U3yYEHHBIE KJIACCHl HEOPTaHUYECKUX COEIMHEHUH, IPOCTHIE U
CJIOKHBIE BEIIECTBA, XUMUUECKUE PEAKIINH;

* KJIIaCCU(PULIMPOBATH U3y4E€HHbIE OOBEKTHI U SBJICHHUS;

* HaOJII0JaTh JEMOHCTPHPYEMBIE U CAMOCTOSITENILHO MPOBOAMMBIE OTIBITHI, XUMUYECKHE
peakuu, IpoTEKAIOIUE B IPUPOJIE U B OBITY;

* JIeJIaTh BBIBOJIBI M YMO3AKITIOUEHHsI U3 HAOMIOACHUH, N3YUYEeHHBIX XUMUYECKUX
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3aKOHOMEPHOCTEH, TPOrHO3UPOBATh CBOMCTBA HEN3YUYEHHBIX BELIECTB 110 AaHAJIIOTUU CO
CBOMCTBAMM U3yYECHHBIX;

* CTPYKTYPHPOBATh W3yYCHHBII MaTepuanl U XUMUUECKYI0 HH(POPMAIIHIO, TOTYICHHYIO U3
JIPYTUX UCTOYHUKOB;

* MOJIEJINPOBATh CTPOEHUE ATOMOB 3JIEMEHTOB IIEPBOI'O — TPETHETO NEPHOJIOB (B paMKax
M3YYCHHBIX MOJIOKeHH Teopun 3. Pesepdopna), crpoeHne mpocTeHmnx MOIEKYII.

2. B yeHHOCMHO-0pUeHmayuoHHol cgepe:
* aHAJIM3UPOBATH M OIICHUBATH IOCIIEACTBUS JIJIsl OKPYKAIOIIEH Cpe/ibl OBITOBOM 1
MIPOU3BO/ICTBEHHOH IEATEIFHOCTH YEIIOBEKA, CBA3aHHOM C repepaboTKOM BEIIECTB.

3. B mpyoosoti chepe:
* TIPOBOJIUTH XUMHUYECKUHN IKCTICPUMEHT.

4. B cghepe bezonacnocmu scuznedesmensbHOCMuU.:

* OKa3bIBaTh MEPBYIO MOMOIIb TP OTPABIICHUSX, OKOTaX U IPYTUX TpaBMaXx, CBSI3aHHBIX
BEIIECTBAMU U Ja0OPATOPHBIM 000PYJOBaHUEM.

ONHMCHIBATH CBOWCTBA TBEPIBIX, JKHUIKUX, Ta3000pa3HBIX BEMIECTB, BBIACTAS WX
CYIIECTBEHHBIE TIPU3HAKH;

* XapaKTepU30BaTh BEIIECTBA IO COCTaBy, CTPOCHUIO W CBOWCTBaM, YCTaHABJIHBAThH
MIPUYMHHO-CIIEICTBEHHBIE CBSI3M MEX]Ty JAHHBIMH XapaKTEPHUCTHKaMHU BEIIECTBA;

* PAaCKpBIBaTh CMBIC OCHOBHBIX XHMHYECKHX TOHATHH «aTOM», «MOJICKYIIa»,
«XAMHYECKHH DIIEMEHT», «IPOCTOE BEIIECTBO», «CJOXKHOE BEIIECTBO», «BAJICHTHOCTHY,
WCTIOJIb3Ysl 3HAKOBYIO CUCTEMY XHMHU;

* 1300pakaTh COCTaB MPOCTEHININX BEHIECTB C TOMOINBI0 XUMHUYECKUX (GOpMYIT U
CYIIHOCTh XMMHYECKHX PEaKIHi ¢ TOMOIIBI0 XUMUYECKUX YPaBHEHHIA;

* BEIYHCIISATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MacChl BEUIECTB, a TaKXKe
MacCOBYIO JIOJIFO XHMMHYECKOTO 3JEMEHTa B COCOUHCHHUSAX JUIS OIEHKH WX MPAKTHYECKOU
3HaYMMOCTH;

* CPaBHHBATH 110 COCTABY OKCHUJIbI, OCHOBAHUS, KHCIOTHI, COJIH;

* KJ1acCU(UIIUPOBATH OKCUJIBI K OCHOBAHHUS IO CBOWCTBAM, KHCJIOTHI M COJIH IO COCTaBY;

* [10JIb30BATHCS JTA0OPATOPHBIM 00OPYIOBAHUEM M XUMUYECKOH MOCYI0H;

* IPOBOJINTh HECJIOKHBIC XMMHYECKHE OTIBITH M HAOIIOICHUS 32 M3MCHECHUSIMH CBOMCTB
BEIIECTB B MpPOIECCe WX INPEBpalllcHUH; COOIONaTh IMpaBWiIa TEXHUKH OE30MaCHOCTH TpU
MPOBEICHUY HAOJIOJICHHUI U OTIBITOB;

* pa3Myarth OSKCIECPUMEHTAIBHO KHCIOTBI M INENOYH, TMOJIB3YSICh HWHIUKATOPAMH;
0CO3HABaTh HEOOXOIMMOCTh COOJIIOJICHUS MEp OC30MaCHOCTH MPU OOPALICHUU C KHCIOTaMHU U
[IEJIOYAMH.

* pacKphIBaTh CMBICIH Niepuoauieckoro 3akona J[. 1. Menneneena;

* ONIMCHIBATh W XapaKTePU30BaTh TaOMUYHYO (HOpPMYy TICPUOJTUYECKON CUCTEMBI
XUMHUYECKUX IEMEHTOB;

* XapaKTepU30BaTh COCTaB ATOMHBIX SIJIEP W PACIPEICICHUE YHCIIA DIIEKTPOHOB IO
JJIEKTPOHHBIM CJIOSIM aTOMOB XHMHYECKUX 3JIEMEHTOB MAalbIX MEPUOJIOB TEPHOANYECKON
CUCTEMBI, a TAK)K€ KaJus M KaJbLIUs;

* pa3nu4aTh BUJbl XUMHUYECKON CBS3M: MOHHYIO, KOBAJIEHTHYIO TOJISIPHYIO, KOBAJIEHTHYIO
HEMOJISIPHYIO U METAJNTHYECKYIO;

* 1300pakaTh SJIEKTPOHHO-MOHHbIE (DOPMYJBI BEIIECTB, OOPa30BAHHBIX XUMHUYECKHUMHU
CBSI3IMU Pa3HOTO BU/JIA;

* BBISBJIAITH 3aBUCUMOCTH CBOMCTB BEILIECTB OT CTPOEHHS UX KPUCTAJUIMYECKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAITTHUECKHUX;

* XapaKTepu30BaTh XMMHYECKHE JIEMEHTHl M UX COEAMHEHHUS Ha OCHOBE MOJIOXKECHHUS
3JIEMEHTOB B MEPHOMUECKON CHCTEME U 0COOEHHOCTEN CTPOCHHUS X aTOMOB;
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* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUEHUE NIEPUOANUYECKOTO 3aKOHA U
MEPHOUIECKON CUCTEeMBbl XuMHUYeCKUX dnemeHToB J[. . MeHneneeBa; ¢ OOBACHATH CYyTh
XUMHYECKUX TPOIECCOB U UX MPUHIMITUATIBLHOE OTINYHE OT (PU3NICCKHUX;

* Ha3bIBATh MIPU3HAKHU U YCJIOBUS MPOTEKAHUS XUMUYECKUX PEAKIIMIL;

* YCTAHABIIMBATh MPUHAJICKHOCTh XUMUUYECKOM PEAKIUU K OMPEACNEHHOMY THUITY IO
OJIHOMY U3 KJIaCCHU(UKAIMOHHBIX TMPU3HAKOB: 1) MO YHCIY M COCTAaBY MCXOJHBIX BEIIECTB U
MIPOJIYKTOB peakUuu (peakiuu COECOUHEHMsI, pa3ioXKEeHHUs, 3aMelleHuss U oOMeHa); 2) no
BBIJICJICHUIO WJIM TIOTJIONIEHUIO TEIUIOTHl (PEaKIMH SK30TEPMHYECKUE M SHIOTCPMUUYECKHE);
3) 10 M3MEHEHHUIO CTEMCHECH OKHUCICHHS XUMHUYECKHX DIIEMEHTOB (PEaKHh OKHCIUTEIbHO-
BOCCTAHOBUTEIIbHEIE); 4) IO 00PaTUMOCTH Ipoiiecca (peakiuu 00paTUMbIe U HEOOpaTUMBIE);

* COCTaBJIATh YPABHEHUS JJICKTPOJUTHYECKOW TUCCOUMALMU KHUCIOT, LIEJIOYEH, COJICH;
MOJIHBIE W COKpAIIEHHbIE MOHHBIE YpPAaBHEHHS peakiMid OOMEHa; YpaBHEHHUS OKHUCIUTEIHHO-
BOCCTAaHOBUTEILHBIX PEaKIINA;

* MPOTHO3UPOBATH MPOAYKTHl XUMHUUYECKUX PEAKIHI 10 (opMysTaM/Ha3BaHUSM MCXOIHBIX
BEIIECTB; ONPEAEIATh UCXOIHbIE BEIIECTBA MO (hopMyliaM/Ha3BaHUAM MPOJYKTOB PEaKIUy;

* COCTaBJISITh YPaBHEHHUS PeaKIUil, COOTBETCTBYIOLIUX MTOCIIEOBATEILHOCTH («LETOUKEN)
MpeBpaIeHU HEOPTaHUIECKUX BEIIECTB PA3TMYHBIX KJIACCOB;

* BBISIBJISITH B TPOIIECCE DKCIIEPUMEHTA MPHU3HAKH, CBUICTEIBCTBYIONINE O MPOTEKAHUU
XUMHUYECKON PEaKIINu;

* IPAUTOTOBIIATH PACTBOPBI C ONPEIEIEHHON MacCOBOM JI0JIEW paCTBOPEHHOTO BEILIECTBA;

* OIIpENIeNATh XapaKTep Cpelbl BOJHBIX PACTBOPOB KHUCIOT M IIEIOYEH MO0 H3MEHEHHIO
OKPacKHd MHIUKATOPOB;

* MPOBOJNTH KaUYE€CTBEHHBIC PEAKIIUH, MMOATBEPKIAIONINE HAIMYUE B BOJIHBIX PacTBOpax
BEILIECTB OTAEJIBHBIX HOHOB

* ONPENENATh MPUHAUICKHOCTh HEOPraHWYECKUX BEIIECTB K OJHOMY M3 H3YYECHHBIX
KJIACCOB/TPYIII: METAJIbl U HEMETAJLIbl, OKCH/JIbI, OCHOBAHUS, KUCJIOTHI, COJIU;

* COCTaBJIATH (POPMYIIBI BEIIECTB 10 UX HA3BAHUSM;

* ONPEJEINIATh BAJICHTHOCTh U CTENIEHb OKHUCIICHUS JJIEMEHTOB B BELECTBAX;

* COCTaBJIATh (POPMYJIBI HEOPTraHMYECKUX COCAMHEHMH IO BAJICHTHOCTSIM U CTENEHSIM
OKHCJICHUS SJIEMEHTOB, a TaKXkKe 3apsiiaM HOHOB, YKa3aHHBIM B TaOJIUIIE PACTBOPUMOCTHU KUCIOT,
OCHOBaHHH U COJICH;

* 0OBSICHATH 3aKOHOMEPHOCTH M3MEHEHHS (PU3NUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX
BEIIECTB (METAJUIOB M HEMETa/VIOB) M HMX BBICHIMX OKCHIOB, OOpa30OBaHHBIX 3JIEMEHTAMU
BTOPOT'O U TPETHETO MEPUOJIOB;

* Ha3pIBaTh OOIIME XMMHUYECKHE CBOMCTBa, XapakTepHble [UIsi TPy OKCUIOB:
KHCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIME XHMHYECKHE CBOWCTBA, XapaKTEpHbIE Uil KaXKJOro U3 KJIaccoB
HEOPraHUYECKHUX BELIECTB: KUCIOT, OCHOBaHUH, COJIEH;

* IPUBOJIUTh  MPUMEPBl  pEaKUMil, MNOATBEPKIAIIIUX  XUMHYECKHE  CBOMCTBA
HEOPraHUYECKHUX BELIECTB: OKCUAOB, KUCIIOT, OCHOBAaHUI U COJIEH;

* ONPENENATh BEIIECTBO-OKUCIUTEIb M BEIIECTBO-BOCCTAHOBUTEIb B OKHCIMTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUX;

* COCTaBJISITh OKUCIUTENbHO-BOCCTAHOBUTENBHBINA OaaHC (71 M3YUYEHHBIX PEaKIIHii) 1Mo
MPEAJIOKEHHBIM CXEMaM PEaKIIHil;

* IPOBOJUTH JAOOPATOPHBIE OMBITHL, TMOATBEPXKAAIONINE XUMHUYECKHE CBOMCTBA
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEIIECTB;

Ilpeomemnvimu pesynomamamu uzyuyenus npeomema «Xumusn» 6 9 Knacce a61a10mcsa
cneoyoujue ymeHu:

1. B nosnasamenvHhoii chepe:
* 1aBaTh OINPEJECIICHHS U3YUYCHHbBIX MOHITHI: BEIIECTBO (XUMHUUECKHI 3JIEMEHT, aTOM,
WOH, MOJIEKYJa, KpUCTAJINIMYECKasl PEUIETKa, BEIIECTBO, IPOCTHIE U CIIOKHBIEC BEIIECTBA,
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XUMUYecKas (popMyia, OTHOCHTEIbHAS aTOMHAsi Macca, OTHOCUTENIbHAS MOJICKYIISIpHAs Macca,
BaJICHTHOCTh, OKCH/IbI, KUCJIOTHI, OCHOBAaHUS, COJIM, aM(OTEPHOCTh, HHAUKATOD,
NEPUOANYECKUN 3aKOH, IEPUOINYECKas CUCTEMa, TIepUOoInYecKast TabInIa, U30TOIIbI,
XMUMMUECKas CBSA3b, JJIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIEHUS, 3JIEKTPOJIMUT); XUMUUYECKas
peakuus (XMMHUYECKOE YPaBHEHUE, T'€HETHYECKas CBSA3b, OKUCIEHUE, BOCCTAHOBJICHUE,
AJIEKTPOJIUTUYECKAS AUCCOIHAIINSL, CKOPOCTh XUMUYECKOU pEaKIin);

* OIMCBIBATh JEMOHCTPALIMOHHBIE U CAMOCTOSITEJILHO IPOBEACHHBIE KCIIEPUMEHTBI, UCIIONIb3Ys
JUISL 3TOTO €CTECTBEHHBIN (PYyCCKHil, pOJHON) SI3BIK U S3bIK XUMUH;

* OIMCBIBATh U pa3inyaTh U3y4EHHbIE KJIACChl HEOPTaHUYECKUX COEIMHEHUH, IPOCThIE U
CJIOXHBIE BEIIECTBA, XUMUUECKUE PEAKIINH;

* KJIaCCH(PUIIMPOBATh U3yYE€HHBIE OOBEKTHI U SIBIICHHS,

- HaOJII0AAaTh NEMOHCTPUPYEMbIE U CAMOCTOSITEILHO TPOBOAUMBIE OIBITHI, XUMUYECKHE
peaxkiuu, IpoTEeKaroII1e B IPUPOJE U B OBITY;

* IefaTh BBIBOJBI M YMO3AKIIOUEHUS U3 HAONIOIEHUH, U3YYEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBOMCTBA HEM3YUEHHBIX BEIIECTB 110 aHAJIOTHH CO
CBOWCTBAMM M3yYECHHBIX;

* CTPYKTYPUPOBATh U3yYEHHBIH MaTepHall U XUMHUUECKYIO0 HH(OPMALINIO, TOJIyYEHHYIO U3
JIPYTrUX UCTOYHHUKOB;

* MOJICJIUPOBATh CTPOEHUE ATOMOB 3JIEMEHTOB MIEPBOIO — TPETHETO MEPHOJIOB (B paMKax
M3Yy4YEHHBIX MOJI0KeHn Teopun . Pesepdopnaa), cTpoeHre mpoCcTeHInx MOJISKYII.

2. B yennocmmuo-opuenmayuonnoii cgpepe:
* QaHATM3UPOBATh M OLIEHUBATH TIOCIECTBUS JUTsl OKPYXKAIOIIEH Cpeibl OBITOBOM 1
MIPOM3BOJICTBEHHOH JCSITEIHHOCTH YEJIOBEKA, CBA3AHHON C TTepepadOTKOMN BEIIECTB.

3. B mpyoosoti cghepe:
* IPOBOJIUTH XUMHUYECKUI IKCIIEPHMEHT.

4. B cghepe bezonacnocmu scuznedessmensbHOCmu.:
* OKa3bIBaTh MEPBYIO MTOMOIIb IPH OTPABICHHIX, OJKOTaX U JPYTUX TPaBMax, CBA3aHHBIX
C BEIECTBAMU U JJa0OPAaTOPHBIM 000PYI0BaHUEM.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC (70 HACOB)
Haszeanue Tema ypoxa OcHogHble 6udbl dessmenbHoCmU Hcnonvzosanue
paszoena odyuarowuxcsa o0bopyoosanusn
uenmpa «Touka
Pocmay
Beeoenue (5u) | 1.Ilpeomem xumuu. | Ciaymanue 0ObSICHEHUH yaUTes.
Bewecmaa. CamocrosTensHas paboTa ¢ yaeOHUKOM.
OO0bscHeHne HaOII0JaeMbIX SBJICHUH.
2.Ilpespawenus
pespaty Paborta ¢ pa3gaTouyHbIM MaTepUaIoM.
geujecms. Poiv N
Caymanue 0ObSICHEHUH yauTes.
XuMuu 8  JICU3HU
CamocrosTenbHas paboTa ¢ yueOHUKOM.
yenogexa.

3.Kpamkuii  ouepk | Cinymanue oObsICHEHUN YUUTEIS.
ucmopuu pazeumus | CamocTosaTenbHas padoTa ¢ yaeOHHUKOM.
Xumuu. Ot0op ™ cpaBHEHHE MaTepuaga Io
HECKOJIbKUM MCTOYHHUKAM.
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4.11CXD ][ 1. Cnymanue oObSICHCHHI yIUTEIIs. JlaTurk BBICOKOM
Menoeneesa. 3naku | CamoctosiTennpHas paboTa ¢ yueOHUKOM. | TEeMIIEpaTyp bl,
XUMUYECKUX Pabora ¢ Tabnureit Menneneena. JaTuuk
971eMEHMO8. Pabora ¢ kapToukamu. TEMIIepaTyp bl
TJIATUHOBBIN
5. Xumuueckue A
HaM3 GOPMYIL.
Gopmynbi.
OmuocumenvHas Perrenue TeKCTOBBIX KOJIMYESCTBEHHBIX U
AMOMHAA U Ka4yCCTBCHHBIX 3a1a4.
MONEKYAAPHAS CHYIHaHI/Ie 00BSICHCHUI YUHUTCIIA.
maccewl. PaboTa B Imapax.
PaboTa B rpynmax.
Amomst [. Ocnosnvie Pabora ¢ pa3garouyHbIM MaTepHaioMm. I[aTthv
XUMUYECKUX | CBEOeHUs O C 6 . BBICOKOM
JylaHue 0ObsICHEHUN YIUTEIS.
INEMEHM 08 CIPOCHUL AMOMOS. | (<1 oo os paBoTa ¢ yIeGHHKOM. TEMIIepaTyp I,
(8w) Hzomonbi. Jatuuk
TEMIIepaTyp bl
TJTATUHOBBIHN
2. Cmpoenue | Cnymianue oObsICHEHUN yIUTEIS.
91eKMPOHHBIX CamocTtosTenpHas paboTa ¢ yaeOHUKOM.
obonouex amomos. | Padbora ¢ Tabauieit Meueneena.
Hzmenenue uucna | Pabora ¢ kapToukamu.
9/1eKMPOHO8 na | Pabota B mapax.
BOYV. PaboTa B rpynmax.
3. Honnas cessv. Crnymanne 0ObsICHEHUH YIUTETIS.
Pemenue nocraBieHHbIX 3a/1a4.
Pabota ¢ yueOHHKOM.
PaboTa B mapax.
PaboTa B rpynmax.
4, Crnymanue 0ObICHEHUH YUUTEIIS.
Bzaumooeticmeue Pabota ¢ Tabinuieit Menaeneesna.
amomos Pemenue 3anau.
9/1eMeHmMOo8- PaGora B mapax.
HemMemanios PaGora y nocku.
medxncdy coboll.
3. Kosanenmmnas
PaGota ¢ pa3gaToyHbIM MaTepUAIOM.
HUMUHECKAR CEA3D. Cnymanue oObsICHEHUI yIUTels.
CamocTosTenpHas paboTa ¢ yaeOHUKOM.
6. Memannuueckas
PaGota ¢ pa3gato4HbIM MaTepHaIoM.
HUMUHECKAR CEAZD. Cnymanue oObsICHEHUI yIUTes.
CamocTosTenpHas paboTa ¢ yaeOHUKOM.
7. Obobwenue u | Pabora B mapax.
cucmemamuzayus | Pabota B rpymnmnax.
SHAHULL . Pemenue 3amau.
IIpoBepka Mony4eHHBIX 3HAHUM.
[ToaroToBKa K KOHTPOJIBHOMU paboTe.
8. Konmponvhas Pemienne 3aganuii KOHTPOJILHON PAOOTHI.
paboma Ne 1.
IlIpocmote 1. IIpocmyie JlaT4uK BBICOKOH

sewecmea (7

u)

eewecmea —
memaiiivl U

Paborta ¢ pa3gaToyHbIM MaTepUaIoM.
Caymanue oObSICHEHUH yIUTes.

TeMIepaTyp bl,
JlaTunk
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HeMemainubl. CamocrositenpHas paboTa ¢ ydeOHUKOM. | TeMIepaTyp bl
Ananus Ananu3 omuooK. TUTATHHOBBIN —
KOHMPObHOU AHanu3 KOHTPOJIBHOM pabOTHI. U3MepeHue
pabombi. Pabora Hag ommOKamu. TEMIepaTyp bl
Pemenue 3agau. MEepEX010B
QJUTOTPOTIIHBI X
MouduKany i
Cepbl; U3MEPEHHE
TEMIIEPATYP bl
TIJIaBJICHUS
BELIECTB.
2. Konuuecmeso A
Hau3 Gopmyi.
gewecmaa.
Perienne TEKCTOBBIX KOJIMYECTBEHHBIX W
KaueCTBEHHBIX 3aJ1a4.
Crnymanue 0ObsICHEHUH yUUTEsl.
3. Pewenue 3a0au . A
Hau3 Gpopmyi.
Pemienne TEKCTOBBIX KOJIMYECTBEHHBIX H
KaueCTBEHHBIX 3aJ1a4.
Crnymanue 0ObsICHEHUH yUUTelsl.
4. Monapuoiu AHamus Gopmys.
0bvem 2a308.
Pemienne TEKCTOBBIX KOJIMUYECTBEHHBIX U
KayeCTBEHHbIX 3a/1a4.
Crnymanue 00bsSICHEHUH YUUTETIS.
5. Pewenue 3a0au.
Ananmu3 GopMmyi.
Pemienne TEKCTOBBIX KOJIMUYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4.
Crnymanue 00bsICHCHUH YUUTEIIS.
6. Oobobwenue u | Pabota B mapax.
cucmemamuzayus | Pabora B rpynmnax.
sHanuu no e2naege | Pemenue 3agau.
«lIpocmvie [IpoBepka Mmoay4yeHHbIX 3HAHUH.
seuecmeay. [ToaroroBka K KOHTPOJILHOM paboTe.
7. Kommponvnas | Pemenue 3aianuii KOHTPOJIBHOH PabOTHI.
paboma Ne 2.
Coeounenusn | 1. Cmenens | Cnymanue oObsSCHEHUN YUUTEIIS.
xumuueckux | okucnenus. Aunanuz | CamocrosiTesnibHas paboTa ¢ y4eOHUKOM.
IEMEHmMOo8 KOHMPOJIbHOU Pabota ¢ Ta0binuueit Menneneesa.
(15 u). pabomai. Pabota ¢ xapToukamu.
2. Baoicuetiwue
PaGota ¢ pa3gato4HbIM MaTepHaIOM.
KNacce:  OUHADHBIX Crnymanue oObsICHeHUN yIUTeNs
coeouHeHull . - e ]
CaMocTosTenpHas paboTa ¢ yaeOHUKOM.
3. Ocnosanus. Hatuuk pH

Paborta ¢ pa3gaToyHbIM MaTepUaIoM.
Caymanue 0ObsICHEHUH yauTes.
CamocrosiTenbHas paboTa ¢ yueOHUKOM.

4. Obobwenue u
cucmemMamu3ayust
3HAHUIL.

Pabota ¢ pa3gaTo4HbIM MaTepHAIIOM.
Pemenue 3amau.
3aKperuieHre 3HaHu 1o TEME.
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5. Kucnomul. Caymanue 0ObSICHEHUH yIUTES. Haruuk pH
CamocrositenpHas paboTa ¢ yueOHUKOM.
Otbop ™ cpaBHEHHE MaTepuaia IIo
HECKOJIbKUM HCTOYHHUKAM.
6. Ob6obwenue u | Pabota c pa3gaToOYHBIM MaTEPHAIIOM.
cucmemamuszayusi | Pemenue 3anau.
SHAHUUL. 3aKperuieHre 3HaHUu 10 TEME.
7. Conu. Caymanue oObSICHEHUH yIUTEIS. Hatuux pH

CamocrosiTenpHas paboTa ¢ y4eOHUKOM.
Or6op u cpaBHEHHME Marepuaia IIo
HECKOJIBKUM HUCTOYHHKAaM.

8. Obobwenue u

Paborta ¢ pa3gaTouHbIM MaTepUaIOM.

cucmemamuszayus | Pemienue 3anad.
SHAHUIL. 3akperieHne 3HaHUH 10 TeMe.
9. Ob6obwenue u | Pabota c pa3naTOUYHBIM MaTEPUATIOM.
cucmemamuszayus. | Pemenue 3anad.
SHAHUU 00 | 3akpernieHue 3HaHH 10 TeME.
OCHOBHbIX KNAccax
Heop2aHu4ecKux
sewecms.
10.

Paborta ¢ pa3gaTouyHBIM MaTepHUaIoM.
Kpucmannuuecxkue N

Cnymanue 0ObsICHEHUI yUUTes.
peutemxu.

CamocTosiTenpHas paboTa ¢ yaeOHUKOM.

12. Qucmuie
seuecmea u cmecu.

Crnymanue oObsICHEHUH YIUTETIs.
CamocrosTenbHas padoTa ¢ y4eOHUKOM.
OT160p 1 cpaBHEHHE MaTepHaa 1o
HECKOJIbKUM HCTOYHHKAM.

13. Maccosas u
obvemnas 0o
KOMNOHEHMO8
cmecu.

Anamus Gopmyi.

Pemienne TeKCTOBBIX KOTHUECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4.
Crnymanue 00bsSICHCHUH YUUTEIIS.

14. Pacuemui,
CBA3AHHbIE C
nousmuem «O0ay.

Ananus Gopmyi.

Penienne TeKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3aj1au.
Caymanue 00bsICHEHUH yUuTesl.

15. Konmponvuas
paboma Ne 3.

Pemenne 3aganuii KOHTPOJIBLHON pabOTHI.

H3zmenenua, 1. Quzuueckue
Paborta ¢ pa3gaToyHbIM MaTepUaIoM.
RPOUCXO00AUU | SI8TIEHUS 8 XUMULL. .
Caymanue oObsICHEHUH yauTes.
ec Ananus
. CamocrosTenbHas paboTa ¢ yueOHUKOM.
eeugecmeamu | KOHMPOAbHOU
(12 u). pabombi.
2. Xumuueckue Caymanue oObsICHEHUH yauTes.
peakyuu. CamocrosTenbHas paboTa ¢ yueOHUKOM.
OT100p u cpaBHEHHE MaTepHaia Mo
HECKOJIbKUM MCTOYHHUKAM.
3. Xumuueckue | Cnymanue oObSICHEHUN YUUTEIS.
VPABHEHUSL. CamocrosiTenbHas paboTa ¢ yueOHUKOM.
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Otbop ¥ CcpaBHEHME Marepualia o
HECKOJIbKUM UCTOYHHUKAM.

4. Pacuemwvr no
Ananuz Gpopmyi.
XUMUYECKUM
YDPAGHEHUAM. Pemenne TEKCTOBBIX KOJMYECCTBCHHBIX U
KayeCTBEHHbIX 3a/1a4.
Caymanue 0ObSICHEHUH YIUTEISL.
5. Pacuemwvr no
Ananmus popmyi.
XUMUYECKUM
VYDAGHEHUSIM. Pemenne TeKCTOBBIX KOJHMYECTBEHHBIX H
KayeCTBEHHbIX 3a/1a4.
Caymanue 0ObsICHEHUH YUUTEsl.
6. Peaxyuu
Pabora ¢ pa3garouyHbIM MaTepuaIoM.
PA3N0HCEHUS. .
Cnymanue 0ObsICHEHUI yUUTEs.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.
7. Peaxyuu
Pabora ¢ pa3garouyHbIM MaTepHaioM.
coeOUHeHUsl. .
Cnymanue 0ObsICHEHUI yUUTEs.
CamocrosTenbHas paboTa ¢ y4eOHUKOM.
8. Peaxyuu | Cnymanue oObsSICHEHUH yUnTENs.
3aMeujeHusl. CamocTtosTenpHas paboTa ¢ yaeOHUKOM.
OTbéop u cpaBHeHHME MaTepuaiga IIo
HECKOJIbKUM UCTOYHUKAM.
9. Peaxyuu Crnymanue 00bsICHEHUH YUUTETIS.
obMmena. CamocrosTenbHas padoTa ¢ y4eOHUKOM.
OT160p 1 cpaBHEHHE MaTepHaa 1o
HECKOJIbKUM HCTOYHHKAM.
10. Tunw
PaGora ¢ pa3gatouyHbIM MaTepHaioM.
XUMUYECKUX .
g Cnymanue 0ObsICHEHUI yUUTEs.
peaxkyuil Ha

npumepe ceolucmes
8000L.

CaMmocTrosTenbHas paboTa ¢ yaeOHUKOM.

11. Obobuwenue
3HAHUL N0 meme

PaboTa B mapax.
PaboTa B rpynmnax.

«Hzmenenus, Pemenne 3amau.
npoucxoosawue ¢ [TpoBepka moyrydeHHBIX 3HAHUH.
8eUecmeamuy. [ToaroToBka K KOHTPOJIBHOMU paboTe.
12. Konmponvuas Pemienne 3aganuii KOHTPOJIBLHOM pabOTHI.
paboma Ne 4.
Ilpocmeiimue | 1. llpakmuueckas
Habmonenue 3a qeMoHCTpanusaMu
onepayuu ¢ | paboma Nel. yauTens
sewecmeamu | [Ipuemol ' .
( o o6 OObsacHenne HAOMIOJAeMbIX SBJICHUH.
Xumuueckuii | oobpawjenus c
pay [TocTaHOBKa ONBITOB AJISt AEMOHCTPALIUU
npaKkmukym) | 1a60pamopHuim Kiacey
(5 u). 060py00BaHUEM. '

BrinonHeHue npakTHueckoi paboThl.

2. Ilpakmuueckas
paboma  No2
Habnwoenue
2opAawetl ceeyol.

3a

Habmonenue 3a
YUUTES.
OObsicHeHrEe HAOIIOTAEMBIX SIBICHHUIA.
[TocTaHoBKa OTBITOB IS AEMOHCTpPALIUU
KJIaccy.

BrinonHeHne npakTuyeckoi paboThl.

ACMOHCTpalluAIMHA

JlaTunk
TeMIepaTypbl
IJIATUHOBEIN

18




3. Ilpakmuueckas
paboma Ne3 .
AHnanuz nouswst u
800bL.

Habnronenue 3a 1eMOHCTpAUsIMH
YUUTEJIS.

OO0mbsicHeHre HAOMIOTaeMbIX SBJICHUM.
[TocTaHoBKa OMBITOB ISt AEMOHCTPALIUT
KJ1accy.

BoinosHeHue npakTuyeckoi padboThl.

JlaTuuk BBICOKOM
TEMIIEPATYp bl,
Jatuuk
TEMIIEPATYP bl
IIJIATUHOBBINA —
u3MepeHue
TEMIIEpATyp bl B
npouecce o0y4eHus
nprueMam
BBIIIAPUBAHU 5
BO/IbI U3 00pa31oB
noyssl. [Jatuuk pH
— pH — nu3mepenue
BOJIOPOJTHOTO
MoKazarest
BBITSKKU pacTBOpa
MIOYBbI

4. Ilpaxmuueckas
paboma Ne4 .
Ilpuznaku
XUMUYECKUX
peaxkyuti.

HaGmronenue 3a teMoHCTpausIMu
YAUTETIA.

OOBbsacHeHrEe HAOIIOTaEMBIX SBJICHHIA.
[TocTaHoBKa OMBITOB JIJIsl IEMOHCTPAIMA
KJIaccy.

BrinonHenue npakTuyeckoi paboThl.

JlaTumK BBICOKOM
TEMIIepaTyp I,
Jatuuk
TEeMIIepaTyp bl
TUTATHHOBBIH,
Hatunk pH —
MPU3HAKHU PEaKIui
10 U3MEHEHUIO
cpenbl (peaxius
HeWTpanu3ail uu)

5. llpakmuueckas

HabGnronenue 3a teMoHCTpausaMu

DJIEKTPOHHBI €

paboma Nes. BECHI, HAOOP
YUUTES.
Ilpucomosnenue o naboparopuu 'MA
OO0bscHeHrEe HAOIIOIAEMBIX SIBJICHUI.
pacmeopa caxapa u
[TocTranoBKa OMBITOB AJISl AEMOHCTPALIUU
pacuem e2o
b KJ1accy.
Maccosotl 0o 8 .
Brinonnenue npakTuyeckoi paboThl.
pacmeope.
Pacmeopenue. | 1. Pacmsopenue. JlaTunk BBICOKOM
PaGora ¢ pa3gato4yHbIM MaTepHalioM.
Pacmeopel. Pacmeopumocms o TeMIeparyp bl,
Crnymanue oObsICHEHUI yIUTeIs.
Peaxkuyuu gewecms 6 ooe. JlaTunk
CamocTrosTenpHas paboTa ¢ yaeOHUKOM.
UOHHO20 TEMIIEPATYp bl
oomeHna. IJIATUHOBBIN — MO
Okucnumensvhn TOPEHUIO CKa3aHO
0- BhImie, Jlatunk pH
eoccmanoeum — [IPU U3YYECHUH
ellbHble KHCIIOT U
peaxyuu(11 OCHOBaHHii (cpena
u) pacTBopa).
2. J/IC. Ocnosnbie JlaTunk
PaGota ¢ pa3gato4HbIM MaTepHaIOM.
noaooicenus T3/ . JIEKTPOIIPOB
Crnymmanue oObsICHEHUI yIUTes.
OJHOCTHU -
CamocTosTenpHas paboTa ¢ yaeOHUKOM. a
U3y4YeHUe
3. Honnvie
Ananuz popmyi. MIPOBOJIUMOC TH
VPpAaGHeHusl. ACTBODOR
PellieHre TEKCTOBBIX KOIMYECTBEHHBIX 1 | P p
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Ka4eCTBEHHBIX 33]1au.
Caymanue 00bSICHEHUH yIUTEIS.

4.. Kucromui,
Kiaccugpuxayus  u
ceoticmsa.

Pabora ¢ pa3gaTouHBIM MaTepHAIOM.
Caymanue 0ObSICHEHUH yIUTES.
CamocrosiTenpHas paboTa ¢ y4eOHUKOM.

5. Ocnosanus, ux
Kiaccuguxayus  u
ceoticmsa.

Pabora ¢ pa3gaTouHBIM MaTepHAIOM.
Caymanue oObSICHEHUH yIUTEIS.
CamocrositenpHast paboTa ¢ y4eOHUKOM.

6. Okxcuowsl, ux
Kiaccugpukayus  u
ceolicmaa.

Caymanue oObSICHEHUH yIUTEIS.
CamocrositenpHas paboTa ¢ y4eOHUKOM.
OT6op W cpaBHEHHME MarTepuaia T
HECKOJIBKUM HUCTOYHHUKAM.

7. Conu, ux
Kraccuguxkayus  u
ceoucmaa.

Cnymanue 0ObsICHEHUI yUUTEs.
CamocTrosTenpHas padoTa ¢ yaeOHUKOM.
Or6op W cpaBHEHHME Marepuaga IO
HECKOJIBKUM HUCTOYHHUKAM.

8. Tenemuueckas

Pabora ¢ pa3gaTouHbIM MaTepHUaIoM.

CB53b MeHCOY .

Cnymanue 0ObsICHEHUI yUUTEs.
Kaaccamu

CamocTtosTenpHas padoTa ¢ yaeOHUKOM.
sewecms.
9.  OxkucnumenvHo- | Cnymanue 0ObSICHEHUN YUUTEIs.
soccmanosumenvr | CamocTosiTenbHas paboTa ¢ yueOHUKOM.
ble peaxyuu. OT1Oop ™ cpaBHeHHE MaTepuana IO

HECKOJBKHM HCTOYHHUKAM.

10. Obobwenue u

PaboTa B mapax.

cucmemamuzayus | Pabora B rpynmnax.
3nanull no meme « | Penrenue 3apmad.
Pacmeopenue. [IpoBepka Mmoay4yeHHbIX 3HAHUU.
Pacmeopur. [ToaroToBka K KOHTPOJILHOM padoTe.
Peaxyuu  uonnoco
oomena. OBPy.
11. Koumponvnas | Pemienne 3aganuii KOHTPOJIBHON pabOTHI.
paboma Ne 5
Ceoiicmea 1. Ilpakmuueckasn
HabGmionenue  3a  JAeMOHCTpalUsMU
nekmponumo | paboma  Ne 6.
YUUTEISL.
6 Honnvle peaxyuu. .
. OObsacHeHnne HAOIIOJaeMbIX SBJICHUH.
(xumuueckuit
[TocTaHoBKa OMBITOB IS AEMOHCTpPALIUU
HPAKMuUKym)
p KJIaccy.
y o
) BrinonHenue npakTuyeckoit paboThl.
2. Ilpakmuueckas Jatuuk
Habmionenue  3a  JAeMOHCTpalusMu
paboma  Ne 7. R— TEMIIEpaTypbl
Venosus ’ . TUTATUHOBBIH
OObsacHeHnne HAOMIOJaeMbIX SBJICHUH.
npomeKanusl
[ToctaHoBKa ONBITOB ISl JEMOHCTPALIUU
XUMUYECKUX
g KJIacCy.
peakyui  MeHcoy o
BrinonHenue npakTuyeckoi paboThl.
pacmeopamu
INEKMPOIUMO8 00
KOHYa.
3. Ilpakmuueckas Hatunk pH

paboma  Ne 8.

HaOmronenune 3a
YUUTEISL.

ACMOHCTpaluAIMU
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Csoticmea xuciom, | OObSICHCHHE HAOJIIOIAEMBIX SIBJICHHIA.
OKCUO08, [locTaHoBKa OMBITOB Ul AEMOHCTpPALUU
OCHOBAHULL U cOJlel. | KIaccy.
BrInosHeHne npakTHYecKor padoThlI.
4. Ilpakmuueckas H
abloIeHue  3a  JIEMOHCTpaIsiMu
paboma  Ne 9. —
Pewenue .
OObsicHeHrEe HAOTIOJACMBIX SIBIICHUU.
IKCHEPUMEHMMATO! | 16 craHOBKA ONBITOB JUIS JEMOHCTpALIUH
bIX 3a0a4.
KJ1accy.
BolnosiHeHNE NpakTHYECKON pabOThlI.
3aknwuenue | 1.0b600wenue u | Pabota B mapax.
(4w cucmemamuzayus | Pabora B rpynmnax.
SHaHUU no | Pemenue 3anau.
yuebHuky xumuu 3a | [IpoBepka moyryueHHbIX 3HAHUI.
8 knacc. [ToaroToBka K KOHTPOJLHOU paboTe.
2.0606wenue u | Pabota B mapax.
cucmemamuzayus | Pabora B rpynmnax.
SHAHUU no | Pemenue 3amad.
yuebHuky xumuu 3a | [IpoBepka mosryueHHbIX 3HAHUH.
8 knacc. [ToaroToBka K KOHTPOJBHOU padoTe.
3. Hmozosas | Pemenue 3agannii KOHTPOJIBHON pabOTHI.
KOHMPOIbHASL
paboma no xumuu
3a 8 knacc.
4. Ananuz | AHanu3 ommooK.
KOHMPOJIbHOU AHanu3 KOHTPOJIBHOU paboTHI.
pabomul.  Paboma | PaboTa Hag onmmOKaMu.
HAO owubKamu. Pemenue 3amau.
Crnymanne 00bsICHEHUH YUUTETIS.
9 KJIACC (68 HACOB)
Ha3zeanue Tema ypoka. OcHoeHble 6UObl OeamenbHOCmU Hcnonvzosan
pazoena, ooyuaruwuxca ue
Koiuuecmaeo o0dopyoosanu
yacos A yenmpa
«Touka
Pocmay
Oowan 1. Xapaxmepucmuka | Cinymanue oObsICHEHUN yuuTes.
xapakmepucmu | xumuyeckozo snemenma | CamoctosTenbHas paboTa ¢ yueOHHUKOM.
Ka xumuueckux | Ha  ocuosanuu  ezo | Pabora ¢ Tabnuneit MeHaeneesa.
anemenmos (4 | nonoosicenus 6 | PaboTa ¢ kapToukamu.
y). Ilepuoouueckoii
cucmeme yIs u
Menoeneesa.
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2. Xapaxmepucmuxa
XUMUYECKO20 dTIeMeHma
H4  OCHOBAHUU €20

NOJIOXMHCEHUs 8
Ilepuoouueckoii
cucmeme y/s u
Memnoeneesa.

Craymanue 0ObSICHEHUH yIUTEIs.

CamocrosiTenbHas paboTa ¢ yueOHUKOM.

Pabora ¢ Tabnunein Menneineesa.
Pabora ¢ kapToukamu.

3. Xapaxmepucmuka
XUMUYECKO20 IleMeHma

Craymanue oObSICHEHUH yIUTEIS.

CamocrositenpHas paboTa ¢ y4eOHUKOM.

no Kucnomno- | Pabora ¢ tabnuueir Menpaeneesa.
ocHognbiM  ceoticmeam | Pabora ¢ kapToukamu.
00pasyemulx um
coeOunHeHul.
4. Ilepuoouuecxuii | Ciymanue oObICHEHUHN YUUTETIS.
3aKOH u | CamocrosiTenbHas padoTa ¢ y4eOHUKOM.
Ilepuoouuecxas Pabota c Tabmuneit Meneneena.
cucmema  xumuyeckux | PaboTa ¢ KapToukamu.
onemenmos  JI. u
Menoeneesa.

Memannwt (13| 1. Ionosxcenue | Cnymanue oObICHEHUN yUUTEIS.

y) Memannoe 6 | CamocrosiTenibHas paboTa ¢ y4eOHUKOM.
Ilepuoouueckoti Pabota ¢ Ta0Omuieit Meunneneesna.
cucmeme Pabora ¢ kapToukamu.

J.U . Menoeneesa u
CmMpoeHue ux amomos.

2. Xumuueckue JlaTumk
N Pabota ¢ pa3naTouHbIM MaTEepHUAIOM.

ceoticmea Memaiios. o TeMIIepaTypbl

Cnymanue 0ObsICHEHUI yUUTEs. .
MJIATUHOBBIN

CamocrosTenbHas padoTa ¢ y4eOHUKOM.

3. Ilonyuenue Crnymanue 00bsICHEHUM YUUTETIS.

memannos. Kopposus CamocTrosTensHas paboTa ¢ yaeOHUKOM.

Memanoa. OTt60p 1 cpaBHEHUE MaTepHaa Mo
HECKOJIbKUM HCTOYHHKAM.

4. Il]enounvie Crnymranue 00bICHEHUIH YUUTEIIS. Jatuuk

Memaannol. CamocrosTenbHas paboTa ¢ yueOHUKOM. | TEMIIEPaTyphl
OTt60p U cpaBHEHHUE MaTepHUalia 1o IJTATUHOBBIH

HECCKOJBbKHM HMCTOYHHKAM.

5. Il]enounvie
MemaJiiol.

Pemenue 3amau.
Pabota o kaproukam.
Pemienre xuMuyeckux ypaBHEHMII.

6. bepunnuii, macruii u
wenouHo3emebHble
Memainivl.

Pabora ¢ pa3gaTouyHbIM MaTepUaIoM.
Caymanue oObsCHEHUH yuuTes.

CamocrositenbHas paboTa ¢ y4eOHUKOM.

7. Bepunnuu, macnutl u
wenouHo3emMebHble
Memainivl.

Pemenue 3amau.
PaGota mo xaproukam.
Pemenne xuMuuecKkux ypaBHEHHUM.

8. Anromunuil.

Pabora ¢ pa3gaTouyHbIM MaTepUaIoM.
Caymanue 0ObSICHEHUH yIUTeNs.

CamocrostenbHas paboTa ¢ yueOHUKOM.
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9. Anromunuil.

Pewenue 3anau.
Pabora mo xapToukam.
PenieHre XuMH4YeCKUX ypaBHEHMIA.

10. XKeneso. Craymanue 0ObSICHEHUH yIUTEIS.
CamocrosiTenbHas paboTa ¢ yueOHUKOM.
OObscHeHne HaOII0JaeMbIX SBJICHUH.

11. 3akpennenue u | Pabota B mapax.

cucmemamuzayus Pabora B rpymmax.

3HaHull no enaee nepgoti | Pemenue 3amad.

«Memannoi». [IpoBepka 1noay4eHHbIX 3HAHUM.
[ToaroToBka K KOHTPOJILHOU paboTe.

12. Konmponvnaa | Pemenune 3a/1aHUI KOHTPOJIBHOM

paboma Nel | paGoTHI.

«Memannoiy.

13. Ananus Ananmu3 omuooK.

KOHMPOAbHOU pabompl. | AHaTN3 KOHTPOIBHON pabOTHI.

PabGora nag ommbOkamu.
Pemenue 3amau.
Crnymanue 0ObsICHEHUH yUUTesl.

Ceoiicmea
Memainios u ux
coeouHeHuil
(Xumuueckuii
npakmukym)(3

y).

Ipakxmuueckasa paboma
Nel. Ocywecmenenue
YenouKu XumMuyecKux
npespawjenul.

Hab6mronenue 3a teMoHCTpausiMu
YAUTETIA.

O0bsAcHeHNe HAOIIOTAEMBIX SIBJICHUH.
ITocTaHOBKA OIILITOB IS
JIEMOHCTpAIUH KJIaccy.

BrIimioHeHNE TPaKTHIECKOM pabOTHI.

Jatuuk
BBEICOKOH
TEMIIEPATYP I,
Jatuuk
TEeMIIepaTyp bl
IUIATHHOBBIN —
U3MEpEeHUE
TEeMIIepaTyp bl
MepeXoI0B
QJUTOTPOITHBI X
Mo udUKaIy i
CepBhl;
U3MEpPEHHUE
TEMIIepaTyp bl
IIaBJICHUS
BEIIECTB.

Ipakxmuueckas paboma
Ne2.  Ilonyuenue u
ceolicmea  coeouHeHul
Memannos.

HaOmronenne  3a
YUUTEJIS.
O0bsAcHeHNEe HAOIIOMAEMBIX SIBJICHUH.
ITocraHoBka OIILITOB JUIST
JICMOHCTpAIIMHU KJIaccy.

BerlnosHeHHE PAKTHYECKOH pabOThI.

JACMOHCTpalUusAIMHA

Ipakmuueckasn paboma

Ne3.

Oxcnepumenmanvhbvie
3a0auu no
PACNO3HABAHUIO u

NOJIYYeHUIO eeuiecmse.

HaOmonenue  3a
YUUTES.
OObscHeHNE HAOIIOMAEMBIX SIBICHHUIA.
ITocTranoBka OIIBITOB IS
JEMOHCTpPAIINH KJIACCy.

BrinonHeHne npakTuyeckoil paboThl.

ACMOHCTpAallUAMHU
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Hememannui
(26 u)

1. Hememannwi: amomul
U npocmole ewecmed.
Kucnopoo, o3omn,
8030)X.

Craymanue 0ObSICHEHUH yIUTEIs.
CamocrosiTenbHas paboTa ¢ yueOHUKOM.
Ot6op u cpaBHEHHE MaTepuaa Io
HECKOJBKUM HUCTOYHHKAM.

Jatuuk
BBICOKOM
TEMIIepaTyp bl,
Jaruuk
TEMIIepaTyp bl
IJIATUHOBBIN —
U3MEpEeHHUE
TEMIIePaTyp bl
MepexoI0B
QJUTOTPOTITHBI X
Mo uduKany i
Cephl;
U3MEpEeHUe
TEeMIIepaTyp bl
TIJIaBJICHUS
BEIIIECTB.

2. Hememannsl.
Xumuueckue ceovicmeda
HeMemasios.

Pewenne 3anau.
PaGota mo xaproukam.
Pemienne XuMu4eCcKnX ypaBHEHMII.

3. Xumuueckue
/1eMEeHMmbl 8 KIemKaX
JHCUBBIX OPEAHUIMOS.

PaboTa ¢ pa3paTo4HBIM MaTepHaIOM.
Crnymanue 0ObsICHEHUH yUUTes.
CamocTosiTenpHas paboTa ¢ yaeOHUKOM.

4. Booopoo.

Pemenue 3amau.
PaboTa mo kapTroukam.
Penienne XuMU4ECKUX ypaBHEHUN.

5. I'anocenwi.

Crnymanue 00bsICHEHUH YUUTETIS.
CamocrosTenbHas padoTa ¢ y4eOHUKOM.
OO0BscHeHNE HAOIIOMAEMBIX SIBJICHUI.

6. Coeounenusa | Pentenne 3amad.
2aN02EH08. PaboTa no kaproukam.

PenieHne XuMHU4YECKUX YpaBHEHUH.
7. Ionyyenue | Ciiynianue oObSICHEHUH YIUTEIIA.
2aN02EH08. CamocrosTenbHas padoTa ¢ y4eOHUKOM.
Buonocuueckoe OTb6op W cpaBHEHHE MaTepuaga I10
3HAYeHue U npuMeHeHue | HECKOJIbKIUM HCTOYHUKAM.
2aN02eH08 u ux
coeouHeHul.
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8. Kucnopoo.

Pabora ¢ pa3gaTouHBIM MaTepPHAIOM.
Craymanue 0ObSICHEHUH yIUTEINs.
CamocrositenbHas paboTa ¢ yueOHUKOM.

Jatuuk
BBICOKOM
TEMIIepaTyp bl,
Jaruuk
TEMIIEPaTyp bl
IJIATUHOBBIN —
U3MEpEeHUe
TEMIIePaTyp bl
MepexoI0B
QJUTOTPOTITHBI X
MoauUKaIK i
Cephl;
U3MEpEeHUe
TEeMIIepaTyp bl
TIJIaBJICHUS
BEIIIECTB.

9. Konmponvuas
paboma N2

Pemenne 3aganuii KOHTPOJIBLHOU
paboTHL.

10. Cepa.

Cnymanue 0ObsICHEHUI yUUTEs.
CamocTrosiTenbHas padoTa ¢ y4eOHUKOM.
O0bsAcHeHne HAOIIOTAEMBIX SIBICHUH.

Jatuuk
BBICOKOH
TEMIIEPATYP I,
Jatuuk
TEeMIIepaTyp bl
IUIATHHOBBIN —
U3MEpEeHUE
TEeMIIepaTyp bl
MepeXoI0B
QJUTOTPOITHBI X
Mo uduKany i

CepbI;
U3MepeHue
TEMIIEPATyp bl
TUTaBJICHUS
BEIIECTB.
11. Coeounenus cepoi. | Cnymanue 0ObICHEHUH YIUTEIIS.
CamocTrosTenpHas paboTa ¢ yaeOHUKOM.
OTbéop u cpaBHeHHE MarepHana IIo
HECKOJIbKUM HCTOYHHKAM.
12. Cepnasa kucioma. Caymanue 0ObsICHEHUH yauTes. Jatunk
CamocrosrtenpHas pabota ¢ yaeOHukoM. | pH
O0bsacHeHNEe HAOIIOMAEMBIX SIBJICHUH.
13. Azom. Pemenue 3amgauy.
PaGota mo xaproukam.
Pemenne XuMH4eCKUX ypaBHEHHU.
14. Ammuax. Caymanue oObsICHEHUH yauTes. Jatuynk
CamocrostensHas pabota ¢ yaeOHukoM. | pH

OO0bscHeHrEe HAOIIOIAEMBIX SIBJICHUI.

15. Conu ammonus.

Crnymmanue oObsICHeHHI yIUTes.
CamocTtosTenbHas paboTa ¢ yueOHUKOM.
OO0bscHeHrEe HAOMIOIAeMBIX SIBJICHUIL.
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16. Kucnopoousie
COeOUuHeHUs1 azoma.

Craymanue 0ObSICHEHUH yIUTEIs.
CamocrosiTenbHas paboTa ¢ yueOHUKOM.
Otbop u cpaBHEHHME Marepuanga I0
HECKOJBKUM HUCTOYHHKAM.

17. @ocgop u eco JaTtuuk
Pabora ¢ pa3garouyHbIM MaTepuaioMm.

coeOUuHeHusl. . TeMIIepaTyphl
Crnymianue 00bsICHEHUM YUUTETIsI. L

TUTATUHOBBIH

CamocrositenpHast paboTa ¢ y4eOHUKOM.

18. @ocgop u eeo | Pemenune 3agau.

CcoeOUuHeHusl. Pabora no xaproukam.
PenieHre XuMHYECKUX YpaBHEHMI.

19. Yenepoo. Crnymianvie 00bsICHEHUM YUUTETISI.
CamocTrosiTenpHas paboTa ¢ yaeOHUKOM.
OO0bscHeHne HaOII0JaeMbIX SIBJICHUH.

20. Kucnopoonwvie | Pemenue 3anay.

coeduHnenus yenepooa. | Pabora mo kapToukam.
PenieHne XuMH4YeCKUX ypaBHEHMIA.

21. Kpemnuii u eco | Cnymanue 0ObSICHCHUN YUUTEIIA.

coeOuHeHusl. CamocTtosiTenpHas padoTa ¢ yaeOHUKOM.
O0bsaAcHeHne HAOIIOTAaEMBIX SIBJICHUH.

22. Cunuxamnuas | Cinymanue oObICHEHUN YUUTEIs.

NPOMBILULIEHHOCTb. CamocTrosiTenbHas paboTa ¢ yaeOHUKOM.

Ot6op ¥ cpaBHEHHE MaTepHuana [0
HECKOJIBKUM NCTOYHHUKAM.

23. Oboowarowuii ypox
no meme
«Hememannwi».

PaGoTa B mapax.

PaGoTa B rpynmax.

Penrenue 3apgau.

IIpoBepka Moay4yeHHbIX 3HAHUU.
[ToaroTroBka K KOHTPOJILHOM padoTe.

24. Oboowarowuii ypox

PaGoTa B mapax.

no meme | Pabota B rpymmnax.

«Hememannwvi». Pewmenue 3anau.
IIpoBepka Mmoay4yeHHbIX 3HAHUU.
IToaroroBka K KOHTPOJILHOM paboTe.

25. Koumponvnas Pemienue 3amaHuii KOHTPOJIBHOM

paboma Ne 3. paboTHI.

26. Ananuz AnHanuz ommook.

KOHMPOAbHOU pabomyl. | AHaIIN3 KOHTPOJIBHOM pabOTHI.

PaGora Hazx ommOkamu.
Pemenue 3amau.
Crnymanue 0ObsICHeHHI yUUTelsl.

Ceoiicmea
HeMemaioe u
Ux coeouHenuil

3 u).

IIpakmuueckas paboma
Ned.
Dxcnepumenmanvhovie
3a0ayu no meme
«llooepynna
KUCTIOPOOAy.

Habmronenue 3a qeMoHCTpalusiMu
YUUTEIS.

OO0ObscHeHNE HAOIIOMAEMBIX SIBICHHUIA.
ITocTaHOBKA OIBITOB IJIS
JEMOHCTpPAIINH KJIACCy.

BrinonHeHne npakTuyeckoi paboThl.

Ipaxmuueckas paboma
Nos.
Dxcnepumenmanvhbie
3a0avu no meme

Habmonenue 3a qeMOHCTpalusIMU
YUUTEISL.

OObsicHeHrEe HAOIIOMAEMBIX SIBICHHUIA.
ITocTaHOBKA OMBITOB IJIS
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«llooepynnuvl azoma u
yenepooay.

JEMOHCTPALMK KJIACCY.
BrimonHeHnne npakTHuecKoi padoThI.

Ipakmuyeckasn paboma DneKTp
HabGnronenue 3a neMoHCTpausiMu
Neé6. Ilonyuenue, OHHBI € BECHI,
YUUTEJIS.
cobupanue u . Habop
OO0bsicHeHre HAOMIOAAEMBbIX SIBJICHUM.
Pacnosnasanue 2azo8. | nabopaTopuu
OCTaHOBKa OTBITOB IS A
JIEMOHCTpAIMHU KJaccy.
BrInonHeHne mpakTHIecKon padoThI.
Opzanuueckue | 1. Ilpeomem | Cnymanue 0ObSICHEHUN YUUTEIIS.
eéeuwgecmea (13 | opeanuueckoti xumuu. CamocrositenpHas paboTa ¢ y4ueOHUKOM.
u) OT6op W cpaBHeHHE MaTepuaia 10
HECKOJIbKUM HCTOYHHUKAM.
2. Ilpeoenvuvie | Cnymanue 0ObSICHEHUN YUUTEIIA.
271e6000p00bL. CocraBienne XUMHUYECKUX (GOpMYII.
PaboTa B mapax.
Pabota y nocku.
3. Henpeoenvhuvie Crnymanve 00bsICHEHUH YUUTETIS.
Y271e6000p00bL. CocraBieHne XUMHUYECKUX GOpMYII.
PaboTa B mapax.
Pabota y nockwu.
4. Cnupmeol. Crnymanve 00bsICHEHUH YUUTETIS. Haruuk pH
CamocrosTenbHas padoTa ¢ y4eOHUKOM.
OTt60p 1 cpaBHEHUE MaTepHaa 1Mo
HECKOJIbKUM HCTOYHHKAM.
5. Ilpeoenvuvie Cnymanve 0ObsICHEHUH YUUTETIS. Hatuuk pH

OOHOOCHOBHbBLE
KapOoHOoBble KUCIOMBbI.

CocraBneHre XUMUYECKUX (popmyi.
PaGoTa B mapax.
Pa6oTa y nockwu.

6. CnooicHole 3¢hupul.
Kupeol.

Crnymanne 00bsICHEHUI YUUTETIS.
CocraBneHre XUMUYECKUX (popmyi.
PaboTa B mapax.

PaboTa y nockwu.

7. Amunoxuciomsl u
oenku.

Pabota ¢ pa3naTouHbIM MaTEpPHUATIOM.
Crnymanue 00bICHEHUH YUUTEIIS.
CamMocTosiTenpHas paboTa ¢ yaeOHUKOM.

8. Amunoxuciomol u
oenku.

Crnymanue oObsICHeHUI yUUTes.
CocraBieHne XUMHUYECKUX (GOpMYII.
Pabota B mapax.

Pabota y nocku.

9. Venesoowl.

Caymanue 0ObsICHEHUH yauTes.
CocraBneHre XUMUYECKUX (popmyi.
Pabora B mapax.

Pabota y mocku.

10. Ionumepro.

Caymanue oObsICHEHUH yauTes.
CocraBneHre XUMHUYECKUX (popmyi.
Pabora B mapax.

Pabota y nmocku.

11. Obobwarowuii ypok
no meme
«Opeanuyeckue

Pabora B mapax.
Pabora B rpynmnax.
Pewenue 3anau.
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eeuecmear.

IIpoBepka noay4yeHHbIX 3HAHUU.
[ToaroToBka K KOHTPOJILHOM paboTe.

12. Kounmponvras
paboma Ne4.

Pewenue 3aganuii KOHTPOJIBHOU
paboTHhL.

13. Ananusz
KOHMPOILHOU pabombi.

AHanmm3 onmmooK.

AHanu3 KOHTPOJIBHOM pabOTHI.
PabGora nag ommbOkamu.
Pemienue 3amay.

Caymanue 0ObsICHEHUN YUUTEIs.

3akpennenue

(6v)

1. Ilepuoouueckuui
3aKOH U
Ilepuoouueckas
cucmema XumMu4eckux
anemenmos /. 1.
Memnoeneesa.

2. Cmpoenue
sewecmaa.

3. Xumuueckue
peaxkyuu.

4. Knaccel xumuueckux
CoeOuHeHull 6 ceeme

T

Pabota B mapax.

Pabora B rpynnax.

Pemenue 3agau.

IIpoBepka nmosy4eHHBIX 3HAHUU.
[ToaroroBka Kk KOHTPOJIBLHOM paboTe.

5. HUmoeosas
KOHMpOJabHAs paboma.

Pemienue 3amanuii KOHTPOJILHOM

paboTHI.

6.AHanuz KOHMpPOIbHOU
pabomul.

AHanu3 oumooK.

AHanu3 KOHTPOJIBHOM pabOTHI.
Pabora Hax ommOKamu.
Penrenue 3agau.

Cnymanve 00bsICHCHUH YUUTEIIS.

Cnmcok qureparypbl

1. Xumus. 8 knace: yueb. g obmeobpazosart. yupexaenuit / O.C. ['abpuensH. —
17-e u3n., crepeotun. — M. : JIpoda, 2011. — 270, [2] c. : nn.
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