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IHosicHUTEABLHAA 3AIINCKA

Pabouas mporpamma mo xumuu st 8-9 kimaccoB pa3paboTrana Ha OCHOBe (henepaabHOro
rocynapcTBeHHOro obpaszoparensHoro cranmapra OO0, obpazoBatensHoOi porpammel MBOY
«Manryrckas cpeaHss o0iieo0pa3oBareibHas MIKOJIa» M MIPUMEPHOM IpOrpaMMbl IO XUMHUH, a
TaK ke Ha OCHOBE aBTOPCKO# yueOHoii nporpammel O.C. ["abpuensina.

Ha 6a3e mentpa «Touka pocrta» obecneunmBaeTcss peaau3alus 00pa30oBaTeIbHBIX
IIPOrpaMM E€CTECTBEHHO-HAYYHOW M TEXHOJOTMYECKON HAalpaBIEHHOCTEHN, pa3pabOTaHHBIX B
COOTBETCTBMH C TpeOOBaHUSMH 3aKOHOJATENIbCTBA B cdepe o0pa3oBaHHs U C y4ETOM
pekomenmanuii denepaibHOrO omeparopa ydeOHOro mnpenmera «Xumus» . ObOpazoBaTenbHas
IporpaMMa MO3BOJIIET UHTETPUPOBATh pealn3yeMble MOAXO0/Ibl, CTPYKTYPY M COJEp’KaHUE MPU
opraHuszanuu o0y4yeHus XUMHUH B 8—9 Kiaccax, BBICTPOEHHOM Ha 0a3e J1r000ro U3 J0CTYIMHBIX

yueOHo-MeToauueckux kKomruiekcoB (YMK) .  Hcnonw3oBanme o6OopynoBanust «Touka
poctay npu peanmzaruu ganaon Ol mo3BosisieT co3aaTh yCIoBUS:

° JJIg paCIUPCHUA COACPKAHUA IIKOJIBbHOTO XUMHUYCCKOTO 06pa3013aH1/1$1;

® JJI1 TIOBBIIIICHUA MO3HABaTEJILHOU aKTHUBHOCTU 06yqa}0mp1xc;1 B €CTCCTBCHHO-
Hay4YHOU 00J1acTH;

. JUIs  pa3BUTHS JMYHOCTH peOEHKa B Tpolecce OOydeHUs XUMHH, €ro

crocoOHOCTEH, (OpMUPOBaHUS U YIOBJICTBOPEHUS COITMATBHO 3HAYUMBIX HWHTEPECOB U
MOTPEOHOCTEH;

° JJIA pa6OTBI C O)]apéHHI)IMI/I IIKOJIbHUKaMH, OpraHu3alii HNX pasBUTHA B
pa3IUYHBIX 00JIaCTAX 00pa30BaTEIbHOMN, TBOPUECKON JACATEIHHOCTH .

O6mas xapakTepucTuKa y4e0HOro npeamera « XuMHs»

XUMHS Kak 3JIEMEHT CHCTEMBI €CTSCTBEHHBIX HayK pacrpocCTpaHuIa CBOE BIUSHHME Ha
Bce 00JacTM 4YeJ0BEYECKOTO CyI€CTBOBAaHMsA, 3aJajla HOBOC BHJACHUC MHpaA, CTajla
HEOTHEMIIEMBIM KOMIIOHCHTOM MHpOBOﬁ KYJIbTYPHI, H€O6XOI[I/IMI>IM YCJIOBUEM KU3HHU 06HleCTBaI
3HAHUE XUMHUU CIY)KUT OCHOBOM JJisi (OpPMHUPOBAHUS MHPOBO33PECHHS UYEJIOBEKA, €ro
MPEACTABICHUI O MaTepruaIbHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (OPMUPYEMbIC XHUMHU CH
OpEACTaBICHUA O B3aUMOIIPEBPALICHUAX OSHEPTHU H 00 OBOJIIOIIMHU BCHICCTB B IIPHUPOJEC,
COBpEMCHHAasA XWMUSA HaIlpaBJICHA Ha PCIICHHUC ro0aIbHBIX npo6neM YCTOfIqHBOFO Pa3BUTHUA
4CJII0OBCUYCCTBA — CBIpBCBOfI, 3HepreTquCKOﬁ, HI/IHICBOI‘/'I A JKOJIOTHYSCKOM 6630HaCHOCTI/I,
poOJIeM 31paBOOXPaHEHUS.

B YCJIOBHUAX BO3pacCTarOlmICro 3HAUYCHUA XHMMHH B JXKHU3HU O6H.I€CTBa CYIICCTBCHHO
IIOBBICHUJIACh POJIb XUMHUYCCKOI'O O6p8.30BaHI/I${. B nnane conraiu3ailr OHO ABJIACTCA OJHUM M3
YCJIOBI/Iﬁ (I)OpMI/IpOBaHI/IH HHTCJIJICKTA JIMYHOCTH U I'apMOHUYHOI'O eé pa3sBUTHA. COBpeMeHHOMy
YCJIOBCKY XHUMHUUYCCKUC 3HAHUSA HCO6XOI[I/IMBI JIIA HpI/IO6peTeHI/I${ 06H_[eKYJ'ILTypHOFO YPOBHA,
MO3BOJIAOMICTO  YBCPECHHO TPYyAUTBCId B COOUYME W  OTBCTCTBCHHO Y4YaCTBOBATH B
MHOFOO6p33HOI>i KHU3HHU O6I.I.[€CTB8_, It OCO3HAHUSA BAXKHOCTH PA3yMHOI'O OTHOLICHUA K CBOCMY
3A0POBBIO U 3TI0POBBIO APYTHX, K Opr>KaIOH_IeI71 HpHpOI[HOﬁ cpeac, Ay rpaMOTHOI'O ITOBCACHU A
IIpHU HUCIOJIb30BAHUU PA3TIMYHBIX MATCPHUAJIOB U XUMHWYCCKUX BCHICCTB B HOBCG)IHGBHOI71 KHN3HHU
XHUMHUecKoe 06pa30BaHHe B OCHOBHOM IIKOJIE€ SABJISIETCS 0A30BBIM 0 OTHOILIEHUIO K CHUCTEME
O6H_ICFO XHUMHYCCKOT'O 06p830BaHI/ISI. HOBTOMy Ha COOTBCTCTBYHOLIEM €MY YPOBHC OHO
peaM3yeT MNMPpUCYHIUC 06meMy XUMHUYCCKOMY o6pa30BaHmo KIIFOYCBBIC LICHHOCTH, KOTOPLIC
OTPAXKAKT TOCYHAapCTBCHHEIC, O6H.I€CTB€HHBI€ U HWHAWBUAYAJbHBIC HOTpe6HOCTI/I. DM
ONpeACIIICTCA CYIIHOCTDb 06H.IeI>i CTpaTerun 06yquI/151, BOCIIMTAaHUSA U pa3BUTUSA 06yqa}01u1/1xc;l
cpeacTBaMu y4eOHOTO TpeaMeTa « XUMUs.

Nzyuenne npeamera: 1) cnocoOCTByeT (OPMUPOBAHUIO €CTECTBEHHOHAYUYHOW KapTHUHBI
Mupa, HJOCTHKCHUIO 06H.ICﬁ u (I)YHKHHOH&HLHOﬁ IrpaMOTHOCTH, HJA€T BO3MOXHOCTU IUJIA
CaMOpa3BUTUA JIMYHOCTHU. 2) BHOCHUT BKJIaJd B (I)OpMI/IpOBaHI/IC MBIIIJICHUSA W TBOPUYCCKUX



CMOCOOHOCTEH  TOAPOCTKOB, HABBHIKOB HMX CaMOCTOATENBHOW Y4eOHOH JeATeNbHOCTH,
IKCMEPUMEHTAIBHBIX U WCCIEAOBATEILCKUX YMEHHH, HEOOXOIUMBIX KaK B IOBCEIHEBHOMN
KU3HU, TaK U B MPOQPECCHOHAIBHON NEATENLHOCTH; 3) 3HAKOMHUT CO CIENU(UKONH HAyYHOTO
MBIIUICHUS], 3aKJIabIBAET OCHOBBI IIEJIOCTHOTO B3TJIs[a HAa €AMHCTBO IMPHUPOJBI U YEJIOBEKA,
SIBJIIETCS OTBETCTBEHHBIM JTarioM B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW TPAMOTHOCTH
MOJPOCTKOB; 4) crnocoOcTByeT (OPMUPOBAHHUIO IIEHHOCTHOIO OTHOIICHHUSI K €CTECTBEHHO-
Hay4HBIM 3HAHUSIM, K MIPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIAJl B 9KOJIOTHYECKOE 00pa3oBaHue
IIOJPOCTKOB

Haspannple HampaBlieHHss B OOyYCHHM XUMHH OOCCIIEUUBAIOTCA  crienuukon
COJICpXKaHUs TPEIMETa, KOTOPBIM SBISETCS IENarorMuecKd aJanTHPOBAHHBIM OTpPaAXKEHUEM
0a30BOI HAYKM XUMHUHU HA ONpeAeiEHHOM 3Tarne e€ pa3BuTus. Kypc XUMUU OCHOBHOM IIKOJIBI
OpPMEHTUPOBAH Ha OCBOCHHE OOYYAIONIUMHUCS OCHOB HEOPraHUYECKOW XHMHUHM U HEKOTOPBIX
TOHSATUN W CBEACHHM 00 OTIENBbHBIX 00BEKTaX opraHnueckoi xumun. CTpyKTypa colep KaHus
npeaMera chopMupoBaHa Ha OCHOBE CHUCTEMHOro Mojaxoda K ero usydeHuto. CopepixaHue
CKJIAJIBIBACTCS U3 CUCTEMBI MOHSATUN O XUMHYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMbI TIOHSITHI
0 XMMHUYECKOW PEaKIINH.

O06e »TH CHUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl IO MPHUHIUITY TOCIEI0BATEIHHOTO
pa3BUTHs 3HAHWW HA OCHOBE TEOPETHUECKHX TMPEJCTaBICHUN pa3HOrO YPOBHS: AaTOMHO-
MOJIEKYJIIPHOTO YYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS, YPOBHS IMEPUOANIECKOTO 3aKoHa /.
N. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH, YICHHUS O CTPOSHUU aTOMa U XUMUYECKOHN CBSI3H,
MPEACTABICHUN 00 AJIEKTPOJMTUYECKONW THUCCOIMAIIMN BEIIECTB B pacTBOpax. TeopeTuueckue
3HAHUSI PACCMATPUBAIOTCS HAa OCHOBE SMITUPUYECKH TOJYYEHHBIX M OCMBICIEHHBIX (DaKTOB,
Pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJHOTO YPOBHS K APYTOMY, BBITIOJNHSS (DYHKIIUN OOBSICHEHUS
U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEM MPAKTUYECKOTO MNPUMEHEHUs U
MOJIyYeHUsI HW3y4aeMbIX BellecTB Takash opraHuzanus CoOJEep)KaHus Kypca CIOCOOCTBYET
MPEJCTABICHUI0O XUMUYECKON COCTABJISAIONIEH HAyYHOU KapTHHBI MUpPa B JIOTUKE €€ CUCTEMHOU
npupossl. TeM cambiM 00€cTieunBaeTCsl BO3MOXKHOCTH 11 (DOPMUPOBAHHS Y OOYJArONTUXCS
LIEHHOCTHOTO OTHOIIEHHUS K HaydHOMY 3HAHUIO U METOJaM MO3HaHUS B Hayke. BaxkHo Takxke
3aMETUTh, YTO OCBOEHHUE COJEpXKaHUS Kypca IMPOUCXOIUT C MPHUBJICYECHHUEM 3HAHUI U3 paHee
M3YyYEHHBIX KypcoB: «Okpyxaromuii Mupy», «buosnorus. 5—7 kiacce» U «Pu3uka. 7 Kiiacey.

Jlannast o6pa3zoBaTesbHas MporpaMmMa 0OeCreunBaeT YCBOCHUE YUALTUMUCS BaKHEUITUX
XMMHYECKUX 3aKOHOB, TEOPHM M TMOHATHH; (GOpMUpYET NpPEICTaBICHHE O POJH XUMHUHU B
OKPYKaIOIlleM MUpPE U KU3HU uesoBeka . [Ipy 3ToM OCHOBHOE BHHUMAaHHE YJENSIETCA CYIIHOCTH
XMMHUYECKUX pEaKIUil U MeTojaM uX ocyiiectBieHuss . OIHUM M3 OCHOBHBIX MPHUHIUIIOB
MOCTPOCHUSI MPOTPAMMBbl SIBJISIETCS MPUHLUI JOCTYMHOCTH . DKCIEPUMEHTAIbHbIC JaHHBIE,
MOJIyUYE€HHBIC YUYAIIUMUCS MPHU BBINOJIHEHUU KOJIWYECTBEHHBIX OMBITOB, MO3BOJISIIOT YYalUMCS
CaMOCTOSITENIbHO JIeTIaTh BBIBOJBI, BBISBIATH 3aKOHOMepHOCTU . [loaxonpl, 3amo’keHHbIE B
coJiep’KaHue MPOrpaMMBbI Kypca, CO3/1al0T HEOOXOJMMBIE YCIOBHUS ISl CUCTEMHOTO YCBOCHHS
yUYaIIUMHKCSI OCHOB HAyKH, JUIsi OOECIIeUeHUs] Pa3BUBAIOIIETO U BOCIUTHIBAIOIIETO BO3JICHCTBUS
oOyueHusi Ha JUYHOCTH ydaiierocs . @opmMupyemblie 3HaAHHS JOJKHBI CTaTh OCHOBOM CHCTEMBI
yOeXAeHUN IIKOJIbHUKA, IEHTPAIBHBIM SJIPOM €ro Hay4HOT'O MUPOBO33PEHUS .

Llesn 1 0CO0EHHOCTH M3yYeHHs Y4eOHOro nmpeamera

K HaIpaBJICHHUIO HepBOCTeHeHHOﬁ S3HAYUMOCTHU IIpU pCain3dalun O6pa3OBaTeJ'IBHBIX
¢byHkuui  npenMera «XUMHUS» TPAJUIMOHHO OTHOCAT (OpMUpOBaHHE 3HAHMM OCHOB
XUMHYECKOM HAayKHU Kak obmactu COBpPECMECHHOT'O €CTECTBO3HAHMUA, HpaKTquCKOﬁ JACATCIIbHOCTH
YCJIIOBCKAa M KaK OJHOIo M3 KOMIIOHCHTOB MHpOBOfI KYJIBTYPBI. 33.,[[8.‘{8. npeamMeTa COCTOUT B
q)OpMI/IpOBaHI/II/I CUCTEMBl XHMUYSCKUX 3HAHUN — Ba)KHEHIIMX q)aKTOB, HOHHTHﬁ, 3aKOHOB H
TCOPCTUYCCKUX HOHO)KCHHﬁ, AOCTYIIHBIX OGOGLHGHHﬁ MHPOBO33PCHUYCCKOTIO XapaKTCpa, SA3bIKa
HAaYKH, 3HAaHUM O HAQYYHBIX MCTOJAX HU3YUYCHHA BCHICCTB U XUMHUUYCCKUX peaxunﬁ, a TaKXKC B
(I)OpMI/IpOBaHI/II/I " pa3sBUTHU YMCHI/Iﬁ H CII0C000B ACATCIIBHOCTH, CBA3aHHBIX C IIJIAHUPOBAHUCM,
Ha6J'IIO,Z[eHI/ICM U [IPOBCACHHUCM XUMHYCCKOTO OKCIICPUMCHTA, COGJIIOI[CHI/ICM mpaBHJI
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0e3omacHOTO OOpalIeHuss C BEUIeCTBAMU B IOBCEJHEBHOM KHM3HH. Hapsmy ¢ 3tum wnenu
M3yYeHHs] TMpeaMeTra B MporpaMme YTOYHEHBI M CKOPPEKTHPOBaHBI € Y4ETOM HOBBIX
IIPUOPUTETOB B CHCTEME OCHOBHOTO o0miero obpasoBanus. Ceroanss B oOpa3oBaHHH 0CO00
3HaYMMOM MpPHU3HAETCS HANPABICHHOCTh OOYYEHHsS Ha Pa3BUTHE U CaMOPa3BUTHE JMYHOCTH,
(bopmupoBanue €€ UHTEIIEKTA U 00mIel KyabTypbl. OOyueHHe YMEHHIO YYUTHCS U MPOJIOIHKATh
cBO€ 00pa3oBaHME CaMOCTOSITEIIEHO CTAHOBHTCS OJHOW W3 BKHEHIINX (QYHKIHHA y4eOHBIX
IPEIMETOB.

B cBs13u ¢ 3TUM TIpH M3YYEHUH MpEeaMeTa B OCHOBHOMW IIKOJIE JOMUHHPYIOIIEE 3HAUCHUE
nproOpen Takue e, KaK:

* popmMupoBaHUE MHTEIUICKTYAIbHO Pa3BUTOM JTUYHOCTH, TOTOBOM K caMOO0Opa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIILHOMY IPHHATHIO PEIICHWH, CIOCOOHOW aJanTHpOBAThCA K
OBICTPO MEHSIOIIUMCS YCIIOBHSIM KHU3HH,

* HaNpaBJICHHOCTh OOYYEeHUS Ha CHCTEMAaTH4YecKoe TPUOOIIEHUE YdYalluxcs K
CAMOCTOSITEIbHOW ~ TMO3HABATENBHOM  JEATENBHOCTH, HAYYHBIM  METOAaM  IO3HAHWS,
(hopMUPYIOIUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

* oOecreueHHe YCIOBUM, CIOCOOCTBYIOIIUX MPUOOPETCHHIO OOYYaIOMUMHUCS OTBITA
pa3HOOOpa3HOW NESTETHLHOCTH, TIO3HAHUS W CAaMOIIO3HAHWS, KIIFOUEBBIX HABBIKOB (KITFOYEBBIX
KOMTIETEHIIHH ), HMEIOIINX YHUBEPCATLHOE 3HAYCHUE JIUTsl Pa3IMYHBIX BUOB JCATEIBHOCTH;

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

* popmupoBanue y 00ydaromuxcs ryMaHUCTUIECKUX OTHOIICHH, TOHUMAHHS IEHHOCTH
XAMUYECKAX 3HAHWUH I BBIPAOOTKH SKOJOTUYECKH IIEJIeCO00pa3HOro TOBEICHUS B OBITY U
TPYAOBOM NESITENBHOCTH B LEJISIX COXPAHEHHUS CBOErO 3/I0POBbA M OKPYXKAIOLIEW MPUPOIHOMN
Cpelbl;

* pa3BUTHE MOTHBAlMM K OOYYEHMIO, CIOCOOHOCTE K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHUs OOIIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY MPO(UIIS U HANIPABIECHHOCTH JTaIbHEHIIIETO OOyIeHHUS.

MecTo yueOHOro npeaMera «XuMus B y4eOHOM IUIaHe
B cucreme oOmero oOpa3oBaHus «XuMHS» TpH3HAHA O0sS3aTCIBHBIM yUEOHBIM
npeaMEeToOM, KOTOprﬁ BXOAUT B COCTaB HpeﬂMeTHOﬁ obnactu ((ECTCCTBCHHO'Hay‘IHBIe
npeAMEThI». YYeOHBIM IUIaHOM Ha €€ m3ydeHue oTBeneHo 138 yueOHBIX yacoB — 1O 2 4 B
HCICIIIO B 8 1 9 KIaccax COOTBETCTBEHHO.

Conep:xanne o0pa3oBaHus 10 rogamM o0y4eHus

(mpakTHyeckas JacThb y4eOHOT0 CoJIepKaHus npeaMera yCHUJICHA
MaTepuaIbHOTEXHUYECKOW ©0a3oii 1eHTpa «Touka pocta» / JETCKOrO  TEXHOIapKa
«KBaHTOpuyM», HCIONB3YeMOTO MJIs peaau3aldid 00pa30BaTeIbHBIX MPOTpaMM B pamMKax
MPENoAaBaHUs XUMHH )
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Beeoenue

Uto mzyuaetr xumus. [Ipocteie u cioxxHble BemecTBa. CBOMCTBA BelIECTB. XUMHYECKHUI
aneMeHT. DOpMbI CYIIECTBOBAHUSI XUMUUYECKOTO 3JI€MEHTa. XUMHUYECKUE SIBIICHUS, UX OTIUYHE
oT (usuueckux sBieHUU. J[OCTIKEHUS XMMHMHM W HMX TMpPaBUIbHOE HCIOJb30BaHHMe. Mcropus
BO3HUKHOBEHHUS U PA3BUTUSI XUMUU. POJIb OTEUECTBEHHBIX YYEHBIX B CTAHOBJICHUM XUMUYECKON
Hayku. OcHOBHbIE 3akOoHbI XuMuH. OOIIee 3HAKOMCTBO CO CTPYKTYpOH MEpHOIUYECKON
Tabnmuiel: mepuoabl W rpynmbl. Tabmuua JI.M. MengeneeBa kak crpaBOYHOE MOCOOHE s
MOJIyUYeHHUs] CBEJCHHM O XUMHUYECKUX »djeMeHTax. (O003HaueHHWE XUMUYECKHX DIIEMEHTOB.
[IpoucxoxxaeHne Ha3BaHUW XUMUYECKHX 37eMeHTOB. Tabmuiia MeHzaeneeBa Kak CIPaBOYHOE
MocoOue JUIsl MOMYYeHHUs] CBEICHUN O XUMHUYECKUX dIIEMEHTaX. XuMu4eckas ¢popmyna, HHIEKC,
Koa(hGUIMEHT: 3anucH U uTeHue popmyn. Macca aromoB U MoJiekya. OTHOCHTeNbHAs aTOMHas



Macca. OTHocuTenbHasi MOJIeKyJIsipHasi Macca. Pacuer MaccoBOi JOJIM XMMHYECKOTO 3JIEMEHTa
no opmyse BemiecTsa.

Amomul Xumuueckux 31eMeHmos

JlokazarenbcTBa CIOXHOCTH CTpoeHus atomoB. OmbiTel Pesepdopnma. Ilnanerapnas
MOJIENIb CTPOCHMS aTOMOB. XAapaKTEpUCTHKAa HYKIOHOB. B3aMMOCBS3b NOHATHH: IPOTOH,
HEUTpOH, MaccoBoe uucio. COBpPEMEHHOE ONPEACICHUE MOHATUS «XUMHUYECKUM 3JIEMEHT».
W3meHeHust, MpoUCXoJAIIMe C YUCIOM MPOTOHOB, 3JIEKTPOHOB U HEHUTPOHOB B COCTaBE aTOMOB
XMUMHMUYECKUX DJIeMEHTOB. M30Tombl, Kak pa3HOBUAHOCTH AaTOMOB OJHOTO 3JIEMEHTA.
XapaxkTepucTuka 31eKTpoHOB. CTpoeHue 3JIeKTPOHHBIX 000JI0UeK aTOMOB 3ieMeHTOB. [loHsaTue
O 3aBEpUICHHOM M HE3aBEPUICHHOM 3JIEKTPOHHBIX (SHEPreTH4ecKuX) ypoBHsAX. Pacnonoxenue
AJIEKTPOHOB HAa DHEPreTUYECKUX YPOBHAX, AaTOMbl METAJIOB M HeMmeTauioB. LoHbl
MOJIOKUTENbHBIE U oTpuLaTenbhble. [lonsTre nona. Mouel, 00pa3oBaHHbBIE aTOMaMH METAJUIOB U
HeMeTaisioB. [loHsATHE 00 MOHHOM CBS3M, CXeMbl OOpa30BaHHUS MOHHBIX coeluHeHUH. Cxembl
o0pa3oBaHUsl MOJIEKYJl. DJIEKTPOHHbIE M CTPYKTypHBIE (hopmynbl. KoBaneHTHas mnosjsipHas u
HeToJsipHas XuMudeckue cBsi3u. CxeMbl oOpazoBanus Monekyn coequaenuii (HCI, H20, NHz u
Ip.). DJEKTPOHHBIE U CTPYKTypHbIE (Gopmynbl. Cxembl 00Opa30BaHHS JBYXaTOMHBIX MOJIEKYJ
BOJIOpPOJIa, XJOpa, Cephbl, a30Ta U Jp. DIEKTPOHHbIE M CTPYKTypHbIe (popmynbsl. KpaTHocTh
XUMHUUYECKOM CBsI3U. [loHATHE O MeTammyeckou cBsi3U. EnuHas mpupoia XMMHYECKOW CBSI3H.
[TonsitTue o0 arom-uonax. [lonsTe 00 00OOLIECTBICHHBIX 3JEKTpOHAX. BrinoiaHeHue
yIpa)XxHEHHH, MOATOTOBKA K KOHTPOJIBLHOU padoTe.

Ilpocmeuie éeuwtecmea

XapakTepucTUKa IOJ0KEHHsSI JIEMEHTOB-METa/NIOB U HemeTauioB B llepmonnyeckoii
cucreme. CtpoeHue ux aromMoB. DPHU3MYECKHE CBOMCTBA METAUIOB M HEMETAJIOB — IMPOCTHIX
BemecTB. PacueT OTHOCHUTENBHOW MOJEKYIAPHOW Macchl (MMOBTOPEHME). AJUIOTPONHUS Ha
npumepe oJioBa, Qocdopa, Kuciopona u yriaepona. KomudecTBo BeliecTBa M €AWHHUIBI €T0O
M3MEpEeHUs: MOJIb, MUJUTUMOJIb, KUIoMoJIb. [locTosinHas ABoraapo. Pacuer MoseKynsapHBIX Macc
BEIIECTB MO HUX XUMHUYecKUM dopmynam. MuuMMonsipHas W KAJOMOJISIpHAsT MAaccChl.
BeinosiHeHnE ympaKHEHUHN C UCIIOJIB30BAHUEM MOHATHHI «IIOCTOSHHAsA ABOTasipo», «KOJIUYECTBO
BEIIECTBA», «Maccay, «MoJspHas Macca». OO0oOmieHne W 3aKpelyieHHe 3HaHWM 1Mo TeMme
«KonuuecTBo BeriecTBa», pellleHne SKCIepUMEHTANbHbBIX 3a1a4. [loHsTHe 0 MossipHOM 00beMe
razoB. HopmanbHbie yCinoBUSA. MUIUTMMOJISPHBIA W KHJIOMOJIIPHBIH 00beM. BrimomHeHue
VIOpaXHEHU € MCIOJIb30BAHUEM IOHATUN «MOJSPHBIA 00BEM», «KOJHMYECTBO BELIECTBAY,
«Maccay, «MoJsipHas Maccay. O6001IeHre 1 3aKperyieHre 3HaHui Ha TeMy «MoJsipHbIil 00beM
ra3oBy, pellleHue IKCIepUMEHTaNbHbIX 3a1a4. O0001IeHre U cucTeMaTu3alus 3HaHui. Perenne
3a/1a4 U yIpaXHEHHUH ¢ UCIOJIb30BAaHUEM MOHSITUN «KOJMYECTBO BEIIECTBA», «MOJISIpHAS Maccay,
«MOJISIPHBIN 00beM», «TIOCTOSTHHAST ABOTaIpo».

Coedunenun Xumuieckux 371eMeHmos

[Tonsitne o crenenu okucieHus. OnpenencHUE CTENEHU OKUCICHUS MO (dopMynam
coenunenuii. CoctaBnenue (Gopmyn OMHAPHBIX COEAMHEHUH, OOIUI Ccrmocod WX Ha3BaHUU.
Oxcuppl. CoctaBnenue ux Gopmyn u HazBanuid. Pacuetsl mo dopmynam. CocTaB U Ha3BaHUs
OCHOBaHUH, ux kinaccudukanusa. Pacuersl o dopmynam ocHoBanuil. [Ipencrasurenu: NaOH,
KOH, Ca(OH).. Pacuersi mo ¢opmynam ocHoBanuii. CocTraB M Ha3BaHUS KHCIOT, HX
kinaccupukamusa. Pacdersl mo dopmynam kucnoT. IlpenctaBurenu xucinor. Pacuersl 1o
¢dopmynam kuciotT. CoctaB M HazBaHus coseld. Pacuersl mo gopmynam coneit. IlpeacraButenu
coneit: NaCl, CaCOs, Caz(PO4),. Pacuerst mo ¢opmynam comeii. IIpoBepounas padorta 1o
OCHOBHBIM KJlaccaM HEOpraHM4YecKHX BellecTB. PacueTbl mo (opmMynaaM OCHOBHBIX KJIaccOB
HEOpPraHMYeCcKuX BelecTB. AMQOTepHble M KpUCTaNIM4Yeckue BeliecTBa. Kpucrammmyeckue
pemeTku. [ToHATHA O MEXMOIEKYIIPHOM B3aUMOJECHCTBUU U MOJIEKYJIIPHOM KpUCTANINYECKON
pemerke. CBoMCTBa BEIIECTB C 3TUM TUIOM pemieTkd. CBOHCTBA BEUIECTB C PAa3HBIM TUIIOM
KPUCTAJTIMYECKUX PELIETOK, UX MPUHAAIEKHOCTD K Pa3HbIM KJIaccaM COeIuHEHM. B3aumMocBs3p
TUIIOB KPUCTAINIMYECKUX PEIIETOK U BUAOB XUMUUECKON CB3U. IIoHATHSA O YMCTOM BellecTBE U
cMmecH, ux omnums. [IpuMepsl KUIKUX U ra3000pa3HbIx cmeceil. CriocoObl pa3ziesieHus: cMecei.
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[ToHsiTHS O MONMM KOMIIOHEHTa CMECH. BBIUMCIIEHHE ee B CMECH M pacueT Macchl MM o0ObeMa
BEILlECTBAa B CMECH 10 €ro joJie. Pemienue 3a1a4u v ynpaxHeHUN Ha pacueT J0JM (MacCOBOU WM
00BEMHOI) U HAXOXKJICHHE Macchl (00beMa) KOMIIOHEHTa CMeCH. BBITIONHEHUE YIpaKHEHUN |
peuieHue 3aaay.

H3menenusn, npoucxooauwjue c geujecmeamu

Crioco0Obl OYMCTKH BEIISCTB, OCHOBAaHHbIE HAa WX (DM3MUECKUX cBoicTBax. OYHCTKa
MMUTHEBON BOABI, mNeperoHka Hedru. IloHATHE O XUMHUYECKHX SBJICHUSAX, WX OTIUYHE OT
¢usnueckux. [lpu3HaKku W YCIIOBHS TPOTEKAaHUS XUMHUYCCKUX peakmuii. Peakmus ropeHus.
KonuuecTBeHHass CTOpOHAa XMMHYECKUX PEAKUUH B CBETE yuyeHUs 00 aToMax M MOJIEKYNax.
3HavyeHHEe 3aKOHAa cOoxXpaHeHus macchl BemiecTB. Poss M.B. JlomonocoBa u /. JlanmbroHa B
OTKPBITUM W YTBEPXKICHUU 3aKOHA COXPAaHEHMs] Macchl BemlecTB. [loHsATHE O XMMHYECKOM
yYpaBHEHUHU KaK 00 YCIIOBHOW 3alMCH XMMHUYECKOW PEaKIIUU C TIOMOIIBI0 XUMUYECKUX (HOpMYII.
3HaueHue HHAEKCOB U Ko3(duuuentoB. CocTaBieHHE YpaBHEHHH XMMMUYECKUX pEaKIUil.
Pemenune 3azay Ha HaxoXKIEHHE KOJMYECTBA, MacChl WIM oObeMa MPOAYKTa pEaKLUUU II0
KOJIMYECTBY, Macce WIM 00beMy MCXOJHOIO BellecTBa. Te e pacyeTbl, HO C UCIOJIb30BaHUEM
MOHATHS «J0JIs1» (MCXOJHOE BEIIECTBO JaHO B BUJAE PacTBOpPa 3a/laHHOM KOHIEHTpALUM HIIN
COJIEP’KUT OTIpEeICTICHHYIO JIOJI0 IpuMeceit). Perenne skcriepiMeHTaIbHBIX 3a/a4, 3aKpeIuieHne
3HAHUM MO TeMe «XUMUYECKUEe ypaBHEHUs». CYyIIHOCTh PEaKUIHil Pa3JIOKEHHUS U COCTABJICHUE
YpaBHEHUN peaKkui, MPOJEIaHHBIX yduTeseM. [IoHATHE O CKOpOCTH XMMHUYECKUX pPEaKIHil.
Karamuzatopsl, depmentsl. CymHocTh peakiuii coenuHeHus. CocCTaBlIeHHE YpaBHEHUH
peakuuii, nmpoAeNaHHbIX yuuteneM. CylHOCTh peakuuid 3amenieHusi. CoCTaBICHUE ypaBHEHHMN
peakuuii, OpoJeNaHHBIX YyduTeJdeM. Psa akTMBHOCTH METasIOB, €ro HCIOJIb30BaHUE JUIs
MPOTHO3UPOBAHUSI BO3MOXKHOCTH TIPOTEKAHUS PEAKIUH MEXIy MeTaulaMH M PacTBOpaMu
KHUCJIOT. Peaknmy BBITECHEHHsI OJTHUX METAJUIOB M3 PacTBOPOB UX COJIEH JPYrUMHU METAJUIAMHU.
CymHocTh peakiuii oomeHa. CocTaBieHHWE ypaBHCHHH pEakIuid, MPOJICTaHHBIX YYUTEICM.
Peakuuu Heltpanuzanuu. Y CIoBUs TEUCHUSI PEAKIIMN MEXY pacTBOpaMU KHUCIIOT, WIEIOYEH U
cojiel N0 KOHIA. TUmbl XUMUYECKHX peakiui (Mo MPU3HAKY «UUCIO M COCTAaB MCXOJIHBIX
BEIIECTB M MPOAYKTOB pEaKIUu») Ha IMpUMEpe CBONCTB BOAbl. Peakuus pasznoxeHus —
ANEKTPOJIN3 BOJbl. Peaknuum coeauHeHHs — B3aMMOJEHCTBHE BOJBl C OKCHUAAMHM METAIJIOB U
HeMeTtauioB. [lonstne «ruapokcuabl»y. Peakuuu 3amemieHuss — B3aUMOJCHCTBUE BOJbBI C
LIEJIOYHBIMU U HIEJIOYHO3EMENIbHBIMU MeTaimaMu. Peaknuu oOMeHa (Ha mpuMepe THIpoJin3a
cynbdaTa alOMUHMS U KapOunga kanbius). Pemenue 3amay u ynpaxuenuil. IlogrotoBka k
KOHTPOJILHOU padoTe.

IlIpocmerimue onepayuu c geuyecmeamu (XUMu4ecKuii NPaKmMuKym)

[IpaBuna TexHuku O€30MACHOCTH HpU OOpalIeHHH C JTAOOPATOPHBIM 000PYAOBAHHUEM,
npu paboTe B KaOMHETe XUMHUHU. 3HAKOMCTBO C J1a0OpaToOpHBIM 000pynoBaHueM. DU3NYECKUE U
XUMUYECKUE PEAKIUU MpU ropeHuu cBeun. KauecTBeHHbIN cocTaB mouBbl. Cpella MOYBEHHOIO
pactBopa. Ananu3 Bojbl. [Ipo3paunocts Bonbl. IIpu3HAaKuM XMMUYECKUX pEAKUUM: BBIJICICHUE
rasa, BbIIaJCHUE OCaJKa, U3MEHEHHE 1BeTa BeulecTB. KauectBenHsle peakuuu. [Ipurorosienue
pacTBopa caxapa M pacueT ero MaccoBOM J0JM B PacTBOpE.

Pacmeopenue. Pacmeopul. Peakuyuu uonnozo oomena. Okuciumenvno-
6occmanoeumesibHble peaKyuu

PactBopbl. ®usnyeckas u XuMu4ecKas TeOpHs pacTBOPOB. TemnoBble SBICHUS IPU
pacTBOpeHuu. ['uaparsl 1 KpUCTAJUIOTMAPATHI, KpUCTAJUIM3alMOHHAs BoJ1a. HacklleHHbIe,
HEHACHIIIEHHbBIE, NTEPECHIILIEHHBIE PACTBOPHI. XOPOILIO paCTBOPUMBIE, MAIOPACTBOPUMBIE U
MPAKTUYECKH HEPACTBOPUMBIE BEHIECTBA. DJIEKTPOJIUTHI U HEAIEKTPOIUTHL. DIIEKTPOIUTHUECKAS
JUCCOIMAIUA U accolanus. MexaHu3Mm AUCCOLMAIINK BEIIECTB C PA3JIMYHBIM THIIOM CBSI3H.
CreneHb 3MEKTPOTUTHYECKON auccoranuy. CUIbHBIC U ClIa0ble AIEKTPOIUTHL. DJICKTPOIHUTHI U
HE3JIEKTPOJIUTHL. MeXaHn3M AUCCOLMALINY BEIIECTB C PA3JIMUYHBIM TUIIOM CBsi3U. CTENeHb
ANEKTPOIUTUYECKON qucconuanui. CuinbHbIE U caa0bie 2MeKTpoanuThl. Moubl. CBOHCTBA HOHOB.
Knaccudukarus HOHOB 10 cOCTaBy (IPOCTHIC U CIIOKHBIE), TIO 3apsAay (KaTHOHBI M aHUOHBI), 110
HAJMYHIO0 BOJHON 000JI0UKH (THApAaTUPOBAHUE U HETHIpaTHpoBaHue). OCHOBHBIC TIOJIOKEHUS
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TO/. Peakuuu B BOJHBIX pACTBOPAX IEKTPOIUTOB. HeoOpaTumMblie n 0OpaTHMBbIe PeaKIIHH.
MonekynsipHOe U HOHHOE ypaBHEHHE peakiuil. Peakuiuu nonnoro oomena. Peakiuu
HerTpanu3anuu. Kucnotel. VX kmaccudukaius mo pa3auvHbIM npu3HakaMm. OnpenencHue
KHCJIOT KakK 3JIEKTPOJIUTOB, UX Auccoluanus. BzaumoaecTBrue KUCIOT ¢ METaJlJIaMU, YCIOBUS
TEYEHHUS 3TUX PEAKLUI. DIEKTPOXUMUYECKUI sl HAIIPsHKEHMsI METaIoB. B3anmonelictue
KHUCJIOT C OKCHUJIaMH METAJIJIOB U OCHOBaHUSIMU. Peakuuu HelTpanuzauu. Bzanmoaeicteue
KHCJIOT C COJISIMH. 3aITUCh YPAaBHEHUM peakinil (MOJEKYJISPHBIX U HOHHBIX) C UCIIOJb30BaHUEM
TaOIHUIBI pacTBOpUMOCTH. OTpeiesieHne OCHOBAHUH KaK 3JIEKTPOJIMTOB, HX TUCCOLIUAIINS.
Krnaccudukarust 0CHOBaHWH TI0 pa3IMYHBIM ITPU3HAKaM. B3anMoeiicTBre OCHOBaHUM C
KuciaoTamu (moBTopeHue). Bzaumonelicteue memnoyeit ¢ coysimu (padota ¢ Tabauie
PacTBOPHUMOCTH) U OKCHJIaMU HEMETAJUIOB. Pa3noxeHnue HepacTBOpUMBIX ocHOBaHUil. CocTas
OKCHUJIOB, X Kiaccuukaiys. CBONCTBA KUCIOTHBIX U OCHOBHBIX OKCHIOB. OmipeienieHre coyien
KaK JIEKTPOJUTOB, UX auccoimanus. Kinaccudukarus coneit. B3aumoeiicteue cosei ¢
MeTaJulaMH, 0COOEHHOCTH 3TUX PEAKITUN 1 B3aMMO/IEHCTBHE CcOJiel ¢ comsimu (paboTa ¢
Tabyuuen pacTBOPUMOCTH). B3aumoieiicTBre conelt ¢ KUCI0TaMu U 1e104aMHU (IOBTOPEHHUE).
[ToHsaTHE O TEHETUUECKON CBSI3M U TEHETHUECKHUX PsAaX METAJJIOB M HEeMeTaJUoB. Pa3nuanbie
MIPU3HAKK KJIACCU(PHUKAIIMYA XUMUYECKUX peakiuii. OnpeaesieHne CTeeHe OKUCICHUs
AJIEMEHTOB, 0Opa3yIOIINX BEMIECTBA Pa3IMIHbBIX KiaccoB. Peakiiuu OBP. [lonstue 06
OKHUCJIUTEJIE U BOCCTAHOBUTENE, OKUCIIEHNU U BOCCTAaHOBIIEHUU. PellleHre pacueTHbIX 3a/1a4 1o
YpaBHEHUSM, XapaKTEPU3YIOIIUM CBOWCTBA OCHOBHBIX KJIACCOB COSMHEHUM, U BHITIOJTHCHHE
OCHOBHBIX KJIaCCOB COE€IMHEHUH 3TOTO IUIaHA HA TeHETUYECKYIo CBs3b. [loAroToBKa K
KOHTpOJIbHOU padoTte. ToroBast KoHTpoJibHas padoTa.
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Oowas xapakmepucmuka XumMu4eckux iemenmos (4 u).

Ctpoenue aToma, XapakTep MPOCTOTO BEIIECTBA; CPABHEHUE CBOMCTB MPOCTOTO BEIIECTBA
CO CBOWMCTBaMM MPOCTBIX BEIIECTB, OOPa30BAaHHBIX COCETHUMHU II0 TEPUOAY M TMOATPYIIE
3JIEMEHTaMH; COCTaB U XapakTep BBICHIErO OKCHIA, THAPOKCHIA; COCTAB JIETYYETO BOJIOPOIHOTO
coemuHeHUs (i1 Hemertaiua). CBoMcTBa AMEKTpoauTOB B cBere TOJl. ['eHeTmueckue psiabl
MeTtaula 1 HeMetaiuia. CamocTosTenbHas paboTa C ydalnuMHCs. 3akperieHue MaTepuaa.
[Tonatue o mepexoAHbIX »djemMeHTax. AmdoTepHOCTh. ['€HEeTHUECKH psJ TMEepeX0oaTHOTO
anemenra. [lepuonnueckuit 3akon u Ilepuoandeckas cucrema, crpoeHue atoma. 3HadeHue 113 u
I1C.

Memannwt (14 u)

XapakTepucTUKa TIOJOKEHUS DJIEMEHTOB-MeTallIoB B [lepuoamueckoit  cucrteme.
CtpoeHne aTtoMOB MeETa/UIOB. MeTaNIMYECKHEe KPHUCTAUIMYECKUE PEIIeTKH. MeTraumdeckas
XUMHUYECKasl CBsI3b. XapaKTEPUCTHKA OOIIMX XMMHUYECKHUX CBOMCTB METAJNIOB HA OCHOBAaHUU UX
MOJIOKEHUSI B DIIGKTPOXUMHUYECKOM pALy HampsHKeHU B CBeTe IMpeAcTaBiIeHH 00
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX peakiusax. CaMOpo HbIE€ METAIIJIBI U OCHOBHBIE COCAMHEHUS
MeTaJIoB B pupoje. Baxwueiimue pynsl. [loHaTHE 0 METaITypruu U €€ Pa3HOBUIHOCTSIX: MTUPO-
, TUAPO-, AnekTpomeTautypruu. Kopposus metamioB. CriocoOsl 3aIMTH METAIIOB OT KOPPO3UH.
OcoOenHocTH (PU3UYECKHMX W XMMHUYECKHX CBOMCTB IIENOYHBIX METAIOB. Baxueiimue
COCIMHEHUS MICJOYHBIX METAIJIOB: MIENOYM, COJIM, UX CBOWCTBa M mpuMeHeHue. OOImas
XapaKTepUCTUKA METAIJIOB BTOPOW TPYNIbl TIaBHOW MOATPYIIBI, OCHOBHBIE (U3UYECKUE W
XUMHUYECKHE CBOMCTBA IIEIOYHO3EMEIbHBIX MeTaIoB. BaxHeimue coennuenns Ca u Mg, ux
npuMeHeHne. Posb Kanmbllus U MarHus B KUBBIX opranusmax. CTpoeHue aroma, pusndeckue u
xumuyeckue cBoictBa. [Ipumenenune amomunus. CoeaUHEHUs aATIOMHUHHMS — OKCHUIBI H
TUAPOKCUIBI, NX aM(POTEPHOCTh. BaxkHeHIne conu amoMUHNA. 3aKperieHUe U CUCTeMaTU3allus
3HAHMI TIO TJIaBe TIEPBOM: OOIIast XapaKTepPUCTUKA METAJUIOB, XUMUYECKHE CBOWCTBA METAIIOB.
Pemienne »skcnepuMeHTaNbHBIX 3a7ad, pelnieHue ypaBHeHUW. CTpoeHne aroma Kelesa.
duznyeckue U xumudeckue cpoiicta. [Ipumenenue xeneza. Coenunenus xenesa |l u xenesa
I1l. Tenernyeckue psapl. KauecTBeHHBIE peaklliy Ha HOHBI JKee3a.
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Ceolicmea memaninoe u ux coeOUHeHul (Xumudeckuil npakmukym)(3 u).

Pemrenne nenoyex XuMU4YECKUX IIpEBpalieHui 1o BapuaHram. lloBTopeHne Ha npakTuke
XUMHUYECKUX CBOMCTB METAJUIOB. 3aKpeIUICHHE 3HAHUW 10 PACIO3HABAHUIO M MOJYYEHHIO
BEILIECTB, 3aKPEIJICHUE 3HAHUM 110 XUMUYECKHUM CBOMCTBAM BEILIECTB.

Hememannwt (26 u)

[lonoxenue nHemeramioB B Ilepuoanueckoil cucreme, OCOOEHHOCTH CTPOEHHUS HUX
atoMoB. Psnel 30. Kpucramiueckoe CTpoeHHe HEMETANIOB — IIPOCTHIX BEHIECTB. AJIIOTPOIUS.
O30n. CoctaB BO3ayxa. dusnueckue CBOWCTBA HeMETAIOB. OTHOCUTEIBHOCTh MOHSITHI
«METAI» M «HEMETaUD». XHUMHUUYECKHE CBOMCTBAa HeMeTaioB. OKHUCIUTEIbHBIE CBOMCTBA!
B3aMMOJICIICTBUE C METAJIaMH, BOJOPOJOM, MEHEE 3JIEKTPOOTPUIIATEIbHBIMU MeETaUIaMH,
HEKOTOPBIMH CJIO)KHBIMH BellleCTBaMHU. BOCCTaHOBHUTENIbHBIE CBOMCTBA HEMETAIJIOB B PEAKIUAX
C KHUCIIOPOJIOM, CJIOKHBIMU BEIECTBAMHU-OKUCIUTENIMHU. MaKpO3JIE€MEHTB U MUKPOIJIEMEHTHI.
Ponb MUKpPORIIEMEHTOB B *KU3HENCATEILHOCTH PACTCHHM, )KUBOTHBIX M UyeloBeka. OpraHudyeckue
BeliecTBa: Oenku, KuUpbl, yrieBoabl. Pepmentbl. Buramunsl. ['opmonsl. [lonoxxkeHue B
[Tepuoanueckoit cucreme . M. Menneneea. CtpoeHune aromMa U MoOJeKynbl. Dusndeckue u
XUMUYECKHE CBOWCTBA BOJOpOJa, €ro MojydeHue u mnpumMeHenwe. OOmmas XapaKTepUCTHUKA
rajoreHoB. CTpoeHHE aTOMOB TaJOr€HOB, CTENEHH WX OKHUCIeHUs. CTpoeHue MOJIeKY
raJoreHoB. ['aJoTeHbl — MPOCTHIE BEMIECTBA. 3AKOHOMEPHOCTH B U3MEHEHUH MX XUMUUYECKUX U
(DMBUYECKUX CBOMCTB B 3aBUCUMOCTH OT YBEIWYECHHUS IOPSIKOBOTO HOMEpAa XUMHUYECKOTO
aneMmenTa. Kpatkue cBeneHus o xjiope, Opome, nozae, ¢prope. IlomydeHue Xia0poBoaopoaa.
XJIOpOBOJOPO B MPUPOJIE. XJIOPOBOJOPO U COJSIHAS KHUCJIOTA. XJIOPUJIBI, UX NMPUMEHEHUE B
HapOoJHOM X03siiicTBe. [loTydeHne raJloreHoB METOA0M AJIEKTPOJIN3a. bHOJOrnyeckoe 3HaYeHUe
rajJjoreHoB W ux coeauHeHuil. Ilpumenenue ranoreHoB. CTpoeHME aroMa KHUCIOPOJa.
AnnoTponusi KUCIOpOJa. XapaKTEepUCTHKAa XUMHUUYECKHMX CBOMCTB KHUCIOpOJa B CBETE
npeacraBineanii 00 OBP. Ilpumenenune kucmopoma. CTpoeHue aTtoMa cCepbl. AJUIOTPOTIHS.
®dusnyeckrue CBOMCTBA POMOMYECKON cephbl. XapaKTEPUCTHKA XUMHUYECKHX CBOWCTB CEphl B
ceere mpexacraBieHnii 00 OBP. Baxwneifmme coeawHEHUs CEpbl: CEPOBOJOPOMA, CYIb(HIBI,
OKCHJbI, CEpHUCTas KHUCIOTa, CyAb(UTHI; HMX CBOWCTBa, IMOJyYeHUE U TMPUMEHEHHUE.
Pa30aBnenHas v KOHLEHTPUPOBAHHASI CEpHAsl KUCIIOTA, €€ CBOWCTBA, MMOJIyYeHUE U MPUMEHEHHE.
Peakuuu B3aumoaeicTBus ¢ cepHoi kuciaoToil. CtpoeHue aroMoB azota. CTpOCHUE MOJIEKYIIbI
azora. du3nyeckue U XUMHYECKUE CBOMCTBA a30Ta B cBeTe npeactaBieHuii 00 OBP. Ctpoenue
MOJIEKYJbl aMmMHaka. Pu3nyecKkue CBOWCTBA, MOJyYeHUe, COOMpaHue, paclio3HaBaHHEe aMMHUaKa.
XUMUYECKHE CBOICTBA aMMHaKa: BOCCTAaHOBUTENIbHbIE U OOpa30BaHWE HOHA AMMOHHUS IO
JOHOPHO-aKIENTOPHOMY MexaHu3Mmy. Coli aMMOHHUSA: COCTaB, IOJy4eHUEe, (PU3NYECKHEe U
xuMuueckue cBorctBa. [IpeacraBurenu. IIpumenenne B HapogHOM Xo3saKcTBE. OKCHABI a30Ta.
A30THass KuUClIOTa, €€ CcBoMcTBa W mnpuMmeHeHwe. Hurtpatel, cenutpel. CTpoeHHE aToma.
Annotponusi. CpaBHEHUE CBOMCTB U MPUMEHEHHE KpacHOro u Oemoro docdopa. Xumuueckue
coiictBa Qocdopa. Oxcun dochopa (V) u opropochopnas kucnora. Comu opropocopHoit
kucnotel. ®dochop B mpupoge. Docdopubie ymoOpenus. CTpoeHHe arToma yriaepoja.
AnnoTponusi, cBoiicTBa Moaudukanuid — anmaza u rpadura. Mx npumenenue. AmMopdHBIN
yIJIepOd M €ro copTa: KOKC, CaXka, IPeBECHBIN yroJib. ACOpOIHS U €€ MPAKTUYECKOe 3HAUCHHUE.
XuMHuueckue cBoicTBa yriaepoaa. Okcuupl yriepoja, X CBOMCTBA, MOJYYEHUE U TPUMEHEHHUE.
CrtpoeHue MOJIeKy OKCHAOB yriiepoja. YTolbHasi KUCIOTa U ee Cou. BaxHeilne kapOOHATHI:
KaJbIUT, COJa, TOTall — UX 3HaueHue U nmpumMeHeHue. PacrmoszHaBanue kapOoHatoB. Ilepexon
kapOoHaTOB B ruapokapOoHaTel U obpatHOo. CTpoeHue atoma. CpaBHEHHE €ro CBOICTB CO
CBOMCTBAaMM aToma yriaepoja. Kpucramnmmueckuil KpEeMHHH, CpaBHEHHE €ro CBOWCTB C
yriepogom. [lpupoanbie coeauHeHuss kpemuust: SiOz, CHIMKAThl HW  aJFOMOCHJIMKATHI
PasnoBugHOoCTH CcTekna, ero mnpoucxoxiaenue. Ilomyuenune mnementa. IlpousBoacTtBo u
MpuUMeHeHne crekia, (apdopa, neMeHTa. 3akperieHHe W CHUCTeMaTH3alus 3HaHWK 10 TeMe:
CTPOCHHME AaTOMOB HEMETAJJIOB, KOBAJIEHTHAs HEMOJIApHAs XUMUYECKas CBA3b. PelieHue
OKCIEPUMEHTAJbHBIX 3a/lad W YypaBHeHWUU peakuuii. [loarotoBka K KOHTPOJBHOU padoTe.
3akperyieHue W CUCTeMaTh3alysl 3HAaHWK 10 TeMe: XMMUYecKHe W (Pu3Mueckue CBOWCTBA
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HEMETAJUIOB,  XHMHYECKHE  peaklUUH, KOBAJICHTHAs  TMOJIsIpHAas  CBA3b.  PelneHue
OKCIEPUMEHTAIBHBIX 3a/a4 M ypaBHeHUH. [lonrotoBka K KOHTpOJbHOW pabote. Pabora Hax
OITMOKAMHU.

Ceoticmea nememannoe u ux coeounenuii (3 u).

Pemienue skcnepumentanbHbix 3amad no teme «lloarpynma kuciopona». Pemenue
SKCIEPUMEHTAIbHBIX 33/1a4 1o Teme «lloarpymnmna azora u yriepoaa». 3akperuieHUe 3HaHUN 1O
IIOJIyYEHUIO U PACIIO3HABAHUIO Ia30B.

Opzanuueckue eeugecmea (12 u)

BemecTBa opranmveckne M Heopranudeckue. [IpuaumHBl MHOTOOOpa3usi OpraHUYEeCKHX
coenMHeHUN.  BaneHTHOCTb.  XMMHMYECKOE€  CTPOCHME  OPraHMYECKUX  COCIUHEHUN.
MonekynspHble U CTPYKTypHbIE (GOPMYJIbl OPTaHMYECKUX COCAMHEHHH. ['OMOJOTrHYecKud psij
npenenbHbIX y/B. Paaukanel. M3omepsl n mzomepus. dusmueckre W XMMHUYECKHE CBOMCTBA.
Meran wm oJraH: cTpoeHHMe MoJeKyn. [opeHme MeraHa u dtaHa. l[IpuMeHenue wmeraHa.
XHWMHUYECKOE CTPOECHHE MOJIEKYJIbI ATHICHA. J[BOWHas CBA3b. B3auMozaelicTBre ITHIIEHA C BOJOM.
[Tonumepusanus stuneHa. [lonuatuiex u ero 3Hauenue. [loHsATHE O MpeETbHBIX OJTHOATOMHBIX
CHUpTax Ha IpHUMepe MeTaHoja W 3TaHoja. TpexaromMHbld crnupT riuuepuH. OKucieHue
STUJIOBOTO CIHUPTAa B YKCYCHBIM anbiaerui. [lonstue o6 anpaerupax. OKucIeHHE aibAeTuia B
kucnoty. OJHOOCHOBHBIE HempesenbHble KapOOHOBBIE KHCIOTHI Ha MpUMEpe YKCYCHOMU
kucioTel. Ee cBoiictBa u mpumeHenne. (CrTeapuHOBas KMCJIOTAa KaK MPEICTABUTENb >KHPHBIX
KapOOHOBBIX KuCIOT. Peakuus stepuduxanuu. Ilonarue o cioxsbix s¢upax. [lonstue o6
aMUHOKHCIIOTaX. Peaknuu mnoiukoHaeHcanuu. benku, mx crpoeHune M OuoyioTHYecKas poJib.
[lentunnas cBsi3p u monmmenTuAbl. [lepBudHas cTpykTypa OenkoB. buonmornueckue QyHKIum
O0enkoB. CBoiicTBa OENKOB M KauyeCTBEHHbIE peakiuu Ha Oenku. [loHsTHe 00 yrieBomax.
I'moko3a. Ee cBoiictBa u 3Hauenme. Kpaxman um memmonosza. Mx Ouosormdeckass poJib.
[Tonumeps!l mpuUpOIHBIE M CUHTETHYECKME. Peakiuu nosmMepus3alid M TOJUKOHJICHCALWH.
[Imactmaccel W BOJIOKHA.  3aKpeIuieHME M CHUCTeMaru3auus  3HaHuid.  Pemenue
JKCIIEPUMEHTAIIBHBIX 33/1a4.

3akpennenue (6u)

OO6oOmenre, 3aKperuieHHe W CUCTEMaTH3alMs 3HAaHWM MO Kypcy XuMum 9 Kiacca.
[ToBropenue mnpoineHHbix TeM: llepuonmueckuit 3axkoH u llepuoguyeckas cucrema, BUIBI
XUMHUYECKUX CBSI3€d U THUIbI KPUCTAIMYECKUX PELIETOK, TUIbl XUMUYECKUX PEaKLUM, KIacChl
XUMHUYECKUX COETMHEHM. PellleHne sKkcnepuMeHTANIbHBIX 3a/]a4, PEIICHUE YPAaBHEHUN PEaKIIMil.

Meostcnpeomemmoie ceasu

Peanuzanmss MeXNpeaIMETHBIX CBsSI3€M MNpu M3ydyeHUM XuMuu B 8 W 9 Kiacce
OCYILIECTBIISICTCSl 4Yepe3 HUCIOJb30BaHHWE KaK OOLIUX €CTeCTBEHHO-HAYYHBIX MOHSATHH, Tak W
MOHATHH, SBJISIOMINXCS CUCTEMHBIMH JJISl OTACNBHBIX NMPEAMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA
OOmue ecTecTBEHHO-HAy4YHbIE IMOHSATHUS: HAy4YHBIM (PaKT, TUIOTE3a, 3aKOH, TEOPHsl, aHAJM3,
CUHTE3, Kiaccu(duKanus, TMePUOJUIHOCTh, HAOIIOACHUE, JKCIIEPUMEHT, MOJICIUPOBaHUE,
U3MEPEHUE, MOJIeNb, SBJICHHE, IMApHUKOBBIM d(ddekT, TexHoysorus, marepuanbl Dusuka:
MaTepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HMOH, H30TOM, PATUOAKTUBHOCTH, MOJIEKYIA,
ANIEKTPUYECKUI  3apsii, TMPOBOJAHUKH, TOJTYNPOBOJHUKH, JUDIEKTPUKH, (DOTOIIEMEHT,
WHJUKATOp, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHE BEIeCTBa, ra3, pacTBOp,
pacTBOPUMOCTh, KpHUCTaJNIMYecKass peméTka, CIlaBbl, (QU3UYECKHE BEIMYWHBI, EIUHULIBI
M3MepeHusi, KOCMHUYECKOE MPOCTPAHCTBO, IUTaHeThl, 3BE3bI, Connile. buonorus: dotocunTes,
JbIXaHHE, ouocdepa, DKOCHCTEMA, MUHEpaJbHbIE ynoOpeHus, MHUKPOAJIEMEHTBHI,
MakpodJIeMeHThI, MUTaTeNbHbIe BemlecTBa ['eorpadus: armocdepa, rumpochepa, MuHEpambl,
TOpPHBIE TIOPO/Ibl, TI0JIE3HBIE UCKOTIAEMbI€, TOIUIUBO, BOJHBIE PECYPCHI.

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



Juunocmuvie pesynomamot  OOyuarowguiica  NOAYYUM  BO3MONCHOCHL O
dopmupoeanun cnedyrouwux ruunocmnoix YY/1:

. OIlpeieIeHue MOTHBALMU U3Y4YEeHUsl y4eOHOro MaTepuala;

. OIICHMBAHME YCBAWBAEMOIO Y4YEOHOrO MaTrepuaja, HUCXOJS M3 COLUAIbHBIX U
JIMYHOCTHBIX LICHHOCTEH;

. NOBBIIIEHUE CBOEro O00pa30BaTEIbHOTO YPOBHS U YPOBHS TOTOBHOCTH K
M3Y4YEHUIO OCHOBHBIX UCTOPUYECKUX COOBITHI, CBSI3aHHBIX C PA3BUTUEM XUMUU U 00ILECTBA;

. 3HaHUE IIPABUJI IIOBEJICHUS B UYPE3BbIYANHBIX CUTYALUsAX;

. OIICHUBAHHE COLMAIBHON 3HAYMMOCTH POQecCuii, CBSI3aHHBIX C XUMHUEH;

. BJIa/ICHUE MpaBUIaMH O€30MaCHOTO OOpalleHHs] ¢ XUMUYECKUMH BELECTBAMHU U

000pyIoBaHNEM, TIPOSIBIICHHE SKOJIOTHUECKOH KYITbTYPHI .
Memanpeomemmnuwie pezyivmamot

PeryasituBHbIC

Obyuarowuiicss NOaAY4Um 803MONCHOCMb 015 YOPMUPOBAHUS CLEOVIOWUX DecYNAMUBHBIX
YVI:

. [esienojlaraHie,  BKJIFOYas TIOCTAHOBKY HOBBIX — II€JIeH, TpeoOpa3oBaHHe
MPAaKTUYECKON 3a7ayll B TO3HABATEIbHYIO, CAMOCTOSITEIIbHBIA aHAN3 YCIOBUH ITOCTHIKCHUS
eI Ha OCHOBE Yy4Y€Ta BBIJCIICHHBIX YYHTEIEM OPHEHTHPOB JICHCTBUS B HOBOM Y4eOHOM
MaTepHare;

° IIaHUPOBAHUC IMTYTU NOCTUKCHUA uenef/'l;

° YCTaHABJICHUC MCJICBBIX MPUOPUTETOB, BBIACICHUC aJTbTCPHATHBHBIX crIoco0o0B
JTOCTYOKCHHS TIEJTH U BBIOOp HamboJiee 23(HEeKTUBHOTO Crtocoda; © yMEHHE CaMOCTOSITETHHO
KOHTPOJMPOBATh CBOE BpEMsI U YIIPABJIATh UM; * YMEHHUE NPUHUMATh PEIICHUs B MpoOIeMHON
CUTYaIIH;

. MOCTAaHOBKAa YUeOHBIX 3a/ay, COCTaBJCHHME IUIAHA U TOCJIEI0BATEIbHOCTH
e CTBHIA;

. OopraHu3anus paboyero MecTa MpH BBIIIOJHEHUU XUMUYECKOTO SKCIIEPUMEHTA;

. IPOrHO3UPOBAHUE PE3yIbTaTOB OOyUYEHHMsI, OIICHUBAHUE YCBOCHHOI'O MaTepuaia,

OIIEHKA Ka4eCTBa M yPOBHS TOJYYECHHBIX 3HAHUH, KOPPEKIMs TUTaHAa M criocoba JeHWCTBUS MPHU
HeoOxoaumocTH . [lo3HaBarenbHbie OOYYaIOIMMICS MOTYIUT BO3MOXKHOCTD ISl (POpMUPOBAHUS
cleAyronux no3HaBareybHbix YY1

. TIOMCK U BBIJICIICHHE UH(POPMAIINH;

. aHaJM3 YCJIOBH M TpeOOBaHMIA 3a/1a4M, BHIOOp, COMOCTABICHUE U 0OOCHOBAHUE
crioco0a pelieHus 3a/1a4u;

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

. BBIJIBKCHUE ¥ 000CHOBAHKE THITOTE3bI, BEIOOP CIIoco0a e€ MpoBEepKH;

. CaMOCTOSITEJIBHOE CO3JIaHHE AITOPUTMA JESITCIBHOCTH MPU PEIICHUH MPoOIeM
TBOPYECKOTO ¥ MOMCKOBOTO XapakTepa;

. YMEHHUsI XapaKTepU30BaTh BEIIECTBA 110 COCTaBY, CTPOSHHUIO U CBOWCTBAM;

. OTIMCBIBAHUE CBOMCTB: TBEP/BIX, KHUJIKHUX, Ta3000pa3HbIX BEIIECTB, BHIICICHUE UX
CYIIECTBEHHBIX PU3HAKOB;

. U300pakKeHHe COCTaBa MPOCTEHIIINX BEIIECTB C OMOIIBI0 XUMHUECKUX GOpMYT U
CYITHOCTH XMMHUYECKUX PEaKIUi ¢ TOMOIIbIO0 XUMHUYECKUX YpaBHEHUM;

. poBeJIeHHE HAOMIOIEHUH, ONTMCAaHUE TIPU3HAKOB U YCIOBHM TEYSHHS] XUMHUYECKHUX

peaxuﬂﬁ, BBITIOJITHCHHUEC XUMHUYCCKOI'0 3KCIICPUMCHTA, BbIBOJABI HAa OCHOBC aHaJIn3a Ha6JIIOI[CHI/II>'I
3a OKCIICPUMCHTOM, PpCIICHUC 3a/da4d, IMOJIYYCHUC XUMHUYECKOMU I/IH(I)OpMaI_II/II/I N3 Pa3JIMIHbIX
HCTOYHHUKOB,

° YMCHHEC OPTraHU30BbIBATH UCCIICAOBAHNEC C LCIIBIO MIPOBCPKU T'HIIOTE3;

° YMCHHC ACJIaTh YMO3AKJIIFOUCHUA (I/IHILYKTI/IBHOC n 110 aHaJ'IOI‘I/II/I) U BBIBOJHI,
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. YMEHHE OOBEKTUBHO OIEHWBATh WH(MOPMALUIO O BEMIECTBAX M XUMHUYCCKUX
mporeccax, KpUTHUECKA OTHOCUTHCS K TICEBIOHAYYHON HHPOPMAIIHH.

Kommynuxamuenuie

Obyuarowuiticas  noayuum  803MOJICHOCMb 01 (QOpMUPOBAHUS  CILeOVIOUUX
Kommynuxamuenvix YVJI[:

° IMOJIHOC W TOYHOC BBIPAKCHHEC CBOUX MBICJICI B COOTBETCTBHH C 3agadyaMu M
YCIIOBHUAMHU KOMMYHHUKALIUN
° AICKBATHOC HCIIOJB30BAHUEC PCYCBLIX CPCACTB JIA Y4YaCTuUsd B OUCKYCCHU U

apryMeHTallMy CBOEH MO3UILUHU, YMEHHUE IPEJCTABIATh KOHKPETHOE COJIEpKaHuE ¢ COOOLICHUEM
€ro B MUCEMEHHOU M YCTHOU (popme, ompeiesieHrne Coco00B B3aUMOICHCTBUS, COTPYAHHYECTBO
B ITIOMCKE U cOope nHpopMaIuy;

. ompeseNieHne crnocoOOB B3aMMOJAEWUCTBUS, COTPYJHHUYECTBO B MOUCKE U cOope
uHpopmaluy, ydacThe B JAMajore, IJIAHUPOBAHUE OOLIMX CIOCOOOB pabOThI, MPOSIBIECHUE
YBOXHUTEILHOTO OTHOIIICHUS K JPYTUM yUalluMCS,

. OTIMICAHWE COJCPXKAHUS BBHITIONHICMBIX JCHCTBUHA C IEIbI0 OPHEHTUPOBKH B
MPEIMETHOTIPAKTUIECKOH NIESITETHHOCTH,

. YMEHHSI YYUTHIBATh Pa3HbIC MHCHHUS U CTPEMUTHCS K KOOPJAMHAIUU Pa3THIHBIX
MTO3UIUH B COTPYAHHYECCTRE;

. dbopmynupoBaTh COOCTBEHHO€ MHEHHE W TIO3WIMIO, AapTyMEHTHPOBATh W
KOODAMHUPOBATh €€ C TMO3WIMSAMH TapTHEPOB B COTPYJHHUYECTBE NpPU BBIpabOTKE OOIIEro
pelIeHus B COBMECTHOU JEATEITbHOCTH;

. OCYIIIECTBIISATh  B3aUMHBIA  KOHTPOJIb M  OKa3blBaTh B  COTPYIAHHYECTBE
HEOOXOIMMYIO B3aMOTIOMOIITh;

. IJIAHUPOBATh OOIHE CTIOCOOBI PabOThI; OCYIIECTBISATH KOHTPOJb, KOPPEKIIHIO,
OIIEHKY JIeWCTBUI MapTHEPA, yMETh YOSK1aTh;

. WCIIOJIb30BaTh a/IEKBaTHbBIE SI3BIKOBBIE CPEICTBA JJIsi OTOOpaKEHUs CBOUX YYBCTB,
MBICJICH, MOTUBOB M MOTPEOHOCTEH; 0TOOpakaTh B pedr (omucaHue, OOBICHEHHE) COJepKaHue
COBEpIIIAEMBIX ACHCTBUN, KaKk B (hOpMe TPOMKOW CONMAIM3MPOBAHHOW peuH, TaKk U B (opme
BHYTPEHHEH peun;

. pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHLIMIO, HCIOJIb3YSl CpEJICTBAa YCTHOW H
MMCbMEHHOM KOMMYHHMKAIlMM TpH paboTe ¢ TeKcTaMu Yy4yeOHHMKa U JOIMOJHUTEIbHON
JUTEPaTypoil, CIIPaBOYHBIMHM TaONHMIIAMH, MPOSBISATH TOTOBHOCTh K YBaXCHHIO HWHOM TOYKHU
3peHus Ipu 00CYKIEHUH Pe3yJIbTaTOB BBIMOJIHEHHON paObOTHI.

Ilpeomemnvimu pesynomamamu uzyyenus npeomema «Xumusa» 6 8 Knacce A61a10mcsa
cieoyoujue ymeHu:

1. B noznasamenvhoti cghepe:

* 1aBaTh OMNpEAEICHUs U3YYEHHBIX OHATHUI: BEIECTBO (XMMHUYECKHU JIEMEHT, aTOM, HOH,
MOJIEKyJIa, KpUCTANINYECKas PEIIeTKa, BEIIEeCTBO, IIPOCThIE U CIOXKHbIE BEIECTBA, XUMUYECKas
(dopMmyna, OTHOCUTENbHAS aTOMHAsl Macca, OTHOCUTEIIbHAS MOJIEKYJIsIpHasl Macca, BaJICHTHOCTb,
OKCH/Ibl, KUCIIOTbI, OCHOBaHHMsI, COJIM, aM(OTEPHOCTb, HHIUKATOP, HEPUOTNUECKUH 3aKOH,
NepruondecKas CUCTeMa, epuoandeckas Tabiamia, U30TOMbl, XUMUYECKas CBA3b,
3JIEKTPOOTPHUIIATEIBHOCTD, CTENIEHb OKUCIICHUS, JIEKTPOJINT); XUMHUYECKas peaKius
(XMMHUEeCcKOe ypaBHEHUE, T'€HETHYEeCKas CBsI3b, OKHCIEHHE, BOCCTAHOBJICHHUE,
ANIEKTPOIUTUYECKAs AUCCOLMALIS, CKOPOCTh XUMUYECKOH peakinn);

* OIUCBIBATh JEMOHCTPALIMOHHBIE U CAMOCTOSITENILHO ITPOBEIEHHBIE SIKCIIEPUMEHTBI, HCIIOJIb3YS
JUISL 9TOTO €CTECTBEHHBIN (PYCCKHi, pOJAHON) A3BIK U S3bIK XUMMUY;

* ONMCBIBATh U Pa3INyaTh U3yYEHHBIE KJIACChl HEOPTAHUUECKUX COEAUHEHNMN, TIPOCTHIE U
CJIOKHBIE BEIIECTBA, XUMUUECKUE PEAKIINH;

* KJIIaCCU(PULIMPOBATh U3yUYE€HHBIE OOBEKTHI U SBJICHUS;

* HaOJII0JaTh JEMOHCTPHPYEMBIE U CAMOCTOSITEIILHO MPOBOAMMBIE OTIBITHI, XUMUYECKHE

10



peaKuu, IpOTEKAOIINE B IPUPOE U B OBITY;

* JIeNIaTh BBIBOJIBI M YMO3AKITIOUEHHSI U3 HAOMIOACHUH, N3YUYEeHHBIX XUMUYECKUX
3aKOHOMEPHOCTEH, TPOrHO3UPOBATh CBOMCTBA HEU3YUEHHBIX BEILIECTB 110 aHAJIOTUU CO
CBOMCTBAMM U3yYECHHBIX;

* CTPYKTYPHPOBATh W3yYCHHBIN MaTepuanl U XUMUUECKYI0 HH(POPMAIIHIO, TOTYISHHYIO U3
JIPYTUX UCTOYHUKOB;

* MOJIJINPOBATh CTPOEHUE ATOMOB 3JIEMEHTOB IIEPBOI'O — TPETHETO MEPHOJIOB (B paMKax
M3YYCHHBIX TOJIOKeHH Teopun . Pesepdopna), crpoeHne mpoCcTeHmnx MOIEKYIT.

2. B yeHHOCMHO-0pUueHmayuoHHol cgepe:
* QaHAJIM3MPOBATh U OLIEHHWBAThH MOCIEACTBUS ISl OKpPYXKaroIlel cpezibl ObITOBOW U
MIPOU3BOJICTBEHHON JESATEILHOCTH YeJIOBEKa, CBA3aHHOM ¢ mepepaboTKOM BEIIECTB.

3. B mpyoosoti chepe:
* TIPOBOJIUTH XUMUYECKUH IKCTICPUMEHT.

4. B chepe bezonacnocmu scuznedesmensbHOCMu.:

* OKa3bIBaTh MEPBYIO IIOMOIIH ITPH OTPABJICHUSIX, 0KOTaX U IPYTUX TPABMaX, CBSI3aHHBIX
BEIECTBAMU U JaOOPATOPHBIM 000PYJOBaHUEM.

OTIMCHIBATh CBOWCTBA TBEP/BIX, KUIKHX, Ta3000pa3HBIX BEIIECTB, BHIICISST X
CYIIECTBEHHBIE TIPU3HAKHY;

* XapaKTepu30BaTh BENIECTBA M0 COCTaBY, CTPOCHHUIO M CBOMCTBAM, YCTaHABINBATh
MIPUYMHHO-CIIEICTBEHHBIE CBSI3M MKy TAHHBIMH XapaKTePUCTUKAMU BEIIECTBA;

* PacKpBIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHITUN «aTOM», «MOJICKYIIA,
«XUMHYECKHI IIEMEHT», IIPOCTOE BEUIECTBOY, CII0KHOE BEIIECTBOY, «BATICHTHOCTHY,
WCTIOJIb3Ysl 3HAKOBYIO CUCTEMY XHMHU;

* 1300pakaTh COCTAB MPOCTEUIINX BEIIECTB C IOMOIIBI0 XUMUYECKUX (HOpMYI 1
CYIIHOCTh XMMHYECKHX PEaKIHi ¢ TOMOIIBI0 XUMHUYECKUX YPaBHEHHIA;

* BEIYHCIISITh OTHOCHUTENIBHYIO MOJIEKYJISIPHYIO H MOJIIPHYIO MAacChI BEIIECTB, a TAKKE
MaCCOBYIO JIOJF0 XUMHYECKOTO 3JIEMEHTA B COCTMHEHUSX ISl OIIEHKU MX MPAKTHIECKOM
3HaYMMOCTH;

* CPaBHHBATH 110 COCTaBY OKCH/Ibl, OCHOBAHUSI, KUCIOTHI, COJIH;

* KJTacCU(UIIUPOBATH OKCHJIBI U OCHOBAHUS TI0 CBOMCTBAM, KUCJIOTHI M COJIH 110 COCTaBY;

* [10JIb30BATHCS JTA0OPATOPHBIM 00OPYIOBAHUEM H XUMUYECKOH MOCY/I0H;

* IPOBOJINThH HECJIO)KHBIC XMMUYECCKHE OTIBITHI M HAOIFOICHHSI 32 U3MCHEHUSIMU CBOMCTB
BEIIECTB B MPOIIECCE UX MPEBPAIICHUI; COOII0IATh MPAaBUIIa TEXHUKH 0€30MaCHOCTH MPH
MPOBEICHUY HAOJIOJICHUI U OTIBITOB;

* pa3In4aTh FKCIEPUMEHTAIBHO KHCIOTHI U MEIOYH, MOJIb3YSICh WHAUKATOPAMU;
0CO3HABaTh HEOOXOAUMOCTh COOIIIOJICHUS MEp OE€30MTACHOCTH ITPH OOPAIICHUH C KUCIOTaMU H
HIEJIOYAMH.

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

* OIMCBHIBATh U XapaKTEPU30BaTh TAOIUYHYIO (POPMY MEPHOIUUECKON CUCTEMBI
XUMUYECKUX JIEMEHTOB;

* XapaKTepu30BaTh COCTAB ATOMHBIX AJIep U paclpeieIeHUue Yuciia 3JeKTPOHOB IO
AJIEKTPOHHBIM CJIOSIM ATOMOB XMMHUYECKHX 3JIEMEHTOB MaJIbIX EPUOJIOB MEPHOANYECKOM
CUCTEMBbI, a TAK)K€ KaJus M KaJbIIUs;

* pa3nu4aTh BUAbI XUMHUECKOM CBSA3U: HOHHYIO, KOBAIEHTHYIO MOJISIPHYIO, KOBAJIEHTHYIO
HETOJISIPHYIO U METAJNTHYECKYIO;

* 1300pakaTh JIEKTPOHHO-MOHHBIE (POPMYIIBI BEIIECTB, 00pa30BaHHBIX XUMHUUYECKUMHU
CBSI3IMU Pa3HOTO BU/JIA,;

* BBISBJISITH 3aBUCMOCTH CBOMCTB BEIIECTB OT CTPOEHUS UX KPUCTAIUIMYECKUX PEIIETOK:
MOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX, METAITTHUECKHUX;
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* XapaKTepU30BaTh XUMHUUYECKUE DJIEMEHTBI U UX COETUHEHHS HA OCHOBE I0JIOKEHUS
3JIEMEHTOB B IEPUOANUYECKON cCTEME U 0COOEHHOCTEN CTPOEHMSI UX AaTOMOB;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAYEHHE ITEPUOUUECKOI0 3aKOHA U
MEePUOANYECKON CUCTeMbl XUMHUUeckux 3emeHToB J1. M. Menpeneesa; © 0ObSICHATD CyTh
XUMUYECKUX MPOILECCOB U MX MPUHIMITUAIBHOE OTINYUE OT PU3MUECKUX;

* Ha3bIBATh [IPU3HAKHU U YCIOBUS IPOTEKAHUS XUMUUYECKUX PEAKIUIL;

* YCTaHABJIMBATh IPUHAIEKHOCTh XUMUYECKON PEAKIIUU K OIIPENIEIEHHOMY THITY 10
OJIHOMY U3 KJIACCU(UKALMOHHBIX IPU3HAKOB: 1) 10 YKCIIYy U COCTaBY UCXOHBIX BEIIECTB U
MPOIYKTOB PEaKINH (Peakui COeTNHEHNS, Pa3JIOKEeHUS, 3aMEIEHHs 1 00MeHa); 2) 0
BBIJICJICHUIO WM MOTJIOLIEHUIO TEIJIOTHI (peaKuy 3K30TEPMUYECKUE U SHIOTEPMHUUECKUE);

3) 10 M3MEHEHUIO CTEIICHEH OKHUCIICHHSI XUMUYECKHX IEMEHTOB (PEaKIMK OKUCIUTEIbHO -
BOCCTaHOBUTEJbHBIE); 4) IO 00PAaTUMOCTH Tpoliecca (peakuu 00paTUMbIEe U HEOOPAaTUMBIE);

* COCTaBJIATh YPABHEHUS JEKTPOJUTHUYECKON TUCCOUALIMU KUCIOT, IIEI0YEH, COEH;
IIOJIHBIE U COKPAILIEHHBIE HOHHBIE YPaBHEHUS peakuii 0OMeHa; ypaBHEHUsI OKUCIUTENbHO-
BOCCTaHOBUTEJIbHBIX PEaKIUH;

* IPOTHO3UPOBATH MPOAYKTHl XUMUYECKHX PeAKIUil 10 (hopMysaM/Ha3BaHUSIM HCXOIHBIX
BEILECTB; ONPEAETATh UCXOAHbIE BElleCTBa MO (popMyliaM/Ha3BaHUSAM MPOJAYKTOB PEAKIIMH;

* COCTaBJISITh YPAaBHEHUS PEAKIIHI, COOTBETCTBYIOIIMX MOCIEI0BATEIBHOCTH («IIETIOUKE)
MpeBpaLEHNI HEOPraHNYECKHUX BEIIECTB Pa3INYHbIX KJIACCOB;

* BBIABJIATH B IIPOIIECCE FKCIIEPUMEHTA MTPU3HAKHU, CBUAETEIbCTBYIOIIUE O MPOTEKAHUN
XUMHUYECKOUN PEaKIINU;

* IPAUTOTOBIIATH PACTBOPHI C ONPEIEIEHHON MAaCCOBOM JI0JIEH PaCTBOPEHHOIO BEILIECTBA;

* OIIpENIeNATh XapaKTep Cpeibl BOAHBIX PACTBOPOB KUCIIOT U LIEJI0OUEH [0 U3MEHEHUIO
OKPACKH UHIUKATOPOB;

* IPOBOJUTH KAYECTBEHHBIC PEaKLUH, TOATBEPKAAIOIINE HAIMYUE B BOJHBIX PACTBOPAxX
BEIIECTB OTACIbHBIX HOHOB

* OIIPENENATh IPUHAMICKHOCTh HEOPTaHUYECKHX BEIIECTB K OAHOMY U3 H3Yy4CHHBIX
KJIaCCOB/TPYIII: METAJUIbl U HEMETAJLJIbl, OKCU/bI, OCHOBAHMS, KUCIIOTHI, COJIH;

* COCTaBJIATH (DOPMYIIBI BEIIECTB 110 UX HAa3BaHUSAM;

* OIIPENIENATh BAJICHTHOCTD U CTEIIEHb OKUCIICHHUS DJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATH (POPMYIIbl HEOPTaHMUECKUX COCAMHEHUI 110 BaJICHTHOCTSAM M CTEIICHSIM
OKHCIICHUSI SJIEMEHTOB, a TAKXKe 3apsilaM MOHOB, YKa3aHHBIM B TaOJIHIIE PACTBOPUMOCTH KHCIIOT,
OCHOBaHMH U COJICH;

* 00BACHATH 3aKOHOMEPHOCTH U3MEHEHUS PU3NUYECKUX U XUMHUECKUX CBOMCTB POCTHIX
BELIECTB (METAJJIOB U HEMETAJIJIOB) M UX BBICUIMX OKCUIOB, 00pa30BaHHbIX JIEMEHTaMU
BTOPOT'O U TPETHETO MEPUOJIOB;

* Ha3bIBaTh OOIIME XUMUYECKHE CBOWCTBA, XapaKTepHbIE /ISl TPYIII OKCHJIOB!
KHCIIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XUMUYECKHUE CBOWCTBA, XapaKTepHbIE /ISl KaKJ0r0 U3 KIacCOB
HEOPraHMYECKUX BEILECTB: KUCIOT, OCHOBAaHUH, COJIEH;

* IPUBOJUTH IPUMEPBI PEAKLUH, TOATBEPKAAIOINX XUMHUECKUE CBOICTBA
HEOPraHMYECKUX BEIECTB: OKCUOB, KUCIOT, OCHOBAaHUI U COJIEH;

* OIIPENENISTH BEIECTBO-OKHUCIUTEID U BEILIECTBO-BOCCTAHOBUTEID B OKUCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIUAX;

* COCTaBJIATh OKUCIUTEbHO-BOCCTAHOBUTENIbHBIN OanaHc (JUIs H3y4E€HHBIX PEaKIUii) o
IIPEJIOKEHHBIM CXEMaM peaKLnii;

* IPOBOJIUTH JIAOOPATOPHBIE ONBITHI, TOATBEPKIAIONINE XUMUUECKHE CBOMCTBA
OCHOBHBIX KJIaCCOB HEOPTaHUUYECKUX BEIIECTB;

Ilpeomemmnvimu pezynomamamu uyuenus npeomema «Xumuay 6 9 Knacce a6na10mca
cneoyoujue ymeHus:

1. B nosnasamenvHhoii chepe:
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* 1aBaTh ONpEAEICHUS N3YUYEHHBIX IOHITUI: BEUIECTBO (XUMHUUYECKUI DJIEMEHT, aTOM,
HOH, MOJIEKYJIA, KpUCTAJJIMYECKAsl PEIIETKA, BELLIECTBO, IPOCTHIE U CJIOKHBIE BEILIECTBA,
XUMUYecKas (opMyia, OTHOCUTEIbHAS aTOMHAsi Macca, OTHOCUTENIbHAS MOJICKYIISIpHAs Macca,
BaJICHTHOCTh, OKCH/IbI, KUCJIOTHI, OCHOBAaHUS, COJIM, aM(OTEPHOCTh, UHAUKATOD,
NEPUOANYECKUN 3aKOH, IEPUOINYECKas CUCTEMa, TIEpHOoInYecKast TabInIa, U30TOIIbI,
XUMMUECKas CBA3b, JIEKTPOOTPULIATEIILHOCTD, CTENIEHb OKUCIEHUS, SJIEKTPOJINT); XUMUYECKas
peakuus (XMMHUYECKOE YpaBHEHUE, T'€HETHUYECKas CBSA3b, OKUCICHUE, BOCCTAHOBJICHUE,
AIIEKTPOJIUTUYECKAS AUCCOIHAIINSL, CKOPOCTh XUMUYECKOU PEaKIin);
* OIKCBIBATh JEMOHCTPALIMOHHBIE U CAMOCTOSITENILHO ITPOBEIEHHBIE SKCIIEPUMEHTBI, HCIIOJIb3YS
JUISL 3TOTO €CTECTBEHHBIN (PYyCCKH, pOJHON) SI3BIK U S3bIK XUMUH;
* OIMCBIBATh U pa3inyaTh U3yUEHHbIE KJIACChl HEOPIraHUUECKUX COSAUHEHUN, IPOCThIE U
CIIOXHBIE BEIIECTBA, XUMUUECKUE PEAKIINH;
* Kaccu(UIUpoBaTh U3y4E€HHbIE OOBEKTHI U SIBICHHUS;
- HaOJII0AAaTh NEMOHCTPUPYEMbIE U CAMOCTOSITEILHO TPOBOAUMBIE OIIBITHI, XUMUYECKHE
peaxkiuu, IpoTEeKaroII1e B IPUPOJE U B OBITY;
* 1e7aTh BBIBOJBI M YMO3AKIIOUEHHsI U3 HAOIIOICHUHN, U3YUYEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBONCTBA HEU3YUYEHHBIX BEIIECTB 10 aHAJIOTHUU CO
CBOWCTBAMM M3yYEHHBIX;
* CTPYKTYpPHUPOBATh U3yYEHHBIH MaTepHall U XUMHUUECKYI0 HH(OPMAIINIO, TOJIYYEHHYIO U3
JIPYTrUX UCTOYHHUKOB;
* MOJICJIUPOBATh CTPOEHUE aTOMOB 3JIEMEHTOB MIEPBOIO — TPETHETO MEPHOJIOB (B paMKax
M3Yy4YEHHBIX MOJI0KeHnH Teopun . Pesepdopnaa), cTpoeHne mpoCcTeHInX MOJIEKYII.

2. B yennocmmuo-opuenmayuonnoii cgpepe:
* aHAJIM3MPOBATh U OLIEHHWBAThH MOCIEACTBUS ISl OKpYXKaroIIel cpesbl ObITOBOM U
MIPOM3BOJICTBEHHOH JCATEIHPHOCTH YEJIOBEKA, CBA3AHHON C TepepadOTKOMN BEIIECTB.

3. B mpyoosoti chepe:
* IIPOBOJIUTH XUMHUYECKUH IKCIIEPUMEHT.

4. B cghepe bezonacnocmu scuznedesmensbHOCMu.:

* OKa3bIBaTh MEPBYIO MOMOIIb IPU OTPABICHUSX, 0KOTAX U JPYTUX TpaBMax, CBI3aHHBIX
C BEIIeCTBaMHU U J1a0OPaTOPHBIM 000PYAOBAHUEM.

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC (68 YACOB)

Haszeanue Tema ypoka OcHnognule 6uovt oeamenvhocmu | Ucnonwv3os
pazoena odyuarwuxcsa aHue
000pyoosa
HUs
uenmpa
«Touka
Pocmay

Beeoenue (5u) | 1.Ilpeomem xumuu. | Caymianue oObsICHEHUHN yaUTENs.
Bewecmaea. CamocrostenbHas paboTa ¢ yueOHUKOM.
OO0psicHeHre HaOII0TaeMbIX SIBJICHUH.

2.11lpespawenus
geujecms. Ponb
Xumuu 6  JICU3HU

Paborta ¢ pa3gaToyHbIM MaTepUaIoM.
Caymanue oObSICHEHUH yauTes.
CamocrositenbHas paboTa ¢ y4eOHUKOM.
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yeloeeKa.

3.Kpamkuii  ouepkx

Caymanue 0ObSICHEHUH yIUTEIS.

ucmopuu pazéumus | CaMocToATeNbHAs paboTa ¢ y4eOHHUKOM.
Xumuu. OTbéop ® cpaBHEHHE MaTepuanga [0
HECKOJIbKMM UCTOYHUKAM.
4.11CXD JLU. | Cnymanue 0ObSICHCHHIA yIUTEIIS. Hatunk
Menoeneesa. 3naku | CamoctosiTenpHas paboTa ¢ yAeOHUKOM. | BBICOKOU
XUMUYECKUX Pabora ¢ Tabnuneit Menneneena. TeMIIeparyp
971eMEeHMO8. Pabota ¢ kapToukamu. bI, JlaTumk
TeMIIepaTyp
BI
TJTATUHOBBIN
S Xumuueckue A
Hau3 Gopmyi.
Gopmynsi.
OmuocumenvHas Pemenne TEKCTOBBIX KOJIMUYECTBEHHEIX U
AMOMHAA u | KAYCCTBCHHBIX 3a1a4.
MONEKYAAPHAs CnymaHI/Ie 00BACHEHMI YUYHUTCIIA.
maccewl. PaboTta B mapax.
PaboTa B rpynmax.
Amomur L Ocnosrvie PaboTa ¢ pa3gaTtouHbIM MaTepuaIoM. HaTqHKu
XUMUYECKUX | CB8e0eHUs. 0 . BBICOKOM
Cnymanue 0ObsICHEHUI yUUTes.
INEMEHM 08 CIPOCHUL AMOMOB. | (<1 oo os paBoTa ¢ yIeGHHKOM. TeMIIepaTyp
(84) Hszomonvl. bI, Jlaruuk
TeMIeparyp
Bl
IIJJATUHOBBIN
2. Cmpoenue | Cnymianue oObsICHEHUN yIUTEIS.
91eKMPOHHBIX CamocrosTenbHas padoTa ¢ y4eOHUKOM.
obonouex amomos. | Pabora ¢ Tabauieit Menueneena.
Usmenenue uucna | Pabota ¢ KapTOUKaMH.
9/1eKMPOHO8 Ha | PabGota B mapax.
BOYV. PaboTa B rpynmnax.

3. Hounas cease.

Crnymranue 0ObsSICHEHUH YUUTEIIS.
Pemenue nocraBieHHbIX 3a/1a4.
PaGora ¢ yueOHUKOM.

PaboTa B mapax.

PaGora B rpynmax.

4. Caymanue 0ObsICHEHUH yauTes.
Bzaumooetnicmeue Pabota ¢ Ta0inuueit Menaeneesna.
amomos Pemenue 3amay.

91eMeHMO6- Pabora B mapax.

HeMemanios PaGota y mocku.

MedHcdy coboll.

5. Kosanenmuas

XUMUYEeCKAas C643b.

Paborta ¢ pa3gaToyHbIM MaTepUaIoM.
Caymanue 0ObSICHEHUH yauTes.
CamocrositenbHas paboTa ¢ y4eOHUKOM.

6. Memannuueckas
XUMUYECKAS CE53b.

Paborta ¢ pa3gaToyHbIM MaTepUaIoM.
Caymanue 0ObSICHEHUH yIuTeNs.
CamocrositenbHas paboTa ¢ y4eOHUKOM.

7. Obobwenue u

Pabora B mapax.
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cucmemamuzayus
SHAHUU .

Pabora B rpynmax.

Pewenne 3anau.

[IpoBepka noay4yeHHbIX 3HAHUU.
IToaroToBKa K KOHTPOJILHOM paboTe.

8. Konmponvhas

Pemienue 3aganuii KOHTPOJIBHOM pabOTHI.

paboma Ne |.
Ilpocmouie 1. IIpocmuie aT4YHK
P P Pabota ¢ pa3gaTo4HBIM MaTepUAIIOM. A .
seugecmea (7 | eewyecmea — N BBICOKOH
Caymanue oObSICHEHUH yIUTEIs.
y) Memannsl u TEeMIIEpaTyp
CamocrositenpHas paboTa ¢ y4eOHUKOM.
HeMemaiabi. pl, Jlarumk
Ananm3 ommooK.
Ananus o TeMIIepaTyp
. AHanu3 KOHTPOJIBHOM pabOTHI.
KOHMPOIbHOU BI
PaboTa Haj ommOKaMH. .
pabombi. TIJIATHHOBBIN
Pewenne 3anau.
— W3MEpeHHe
TEeMITEpaTyp
Bl TICPEXOJIOB
QJJIOTPOTTHBI
X
Mo U rKaII
51 CephI;
U3MepeHue
TEeMIIEPaTyp
Bl TUTABJICHUS
BEIIECTB.
2. Konuuecmeo
Anamus Gopmyi.
sewecmaa.
Pemienne TEKCTOBBIX KOJIMUYECTBEHHBIX U
KayeCTBEHHbIX 3a/1a4.
Crnymanne 00bsICHEHUI YUUTETIS.
3. Pewenue 3a0a4 .
Anamus Gopmyi.
Pemenne TEKCTOBBIX KOJIMUYECTBEHHBIX U
KayeCTBEHHbIX 3a/1a4.
Crnyianue 00bsICHEHUH YUUTEIIS.
4. Monapuwiii
P Ananus Gopmyi.
00veM 2az308.
Pemienne TEKCTOBBIX KOJIMYECTBEHHBIX U
Ka4yeCTBEHHBIX 3a/1a4.
Cnymanue 0ObsICHeHUI yIUTelsl.
5. Pewenue 3a0au.
Ananuz ¢popmyi.
Pemienne TEKCTOBBIX KOJIMUYECTBEHHBIX U
Ka4yeCTBEHHBIX 3a/1a4.
Crnymmanue 0ObsICHeHUI yIUTelsl.
6. Obobwenue u Pabora B mapax.
cucmemamuzayus | Pabota B rpymnmnax.
3HAHUL NO 21a6e Pemmenue 3amauy.
«IIpocmuie [IpoBepka moTydeHHbBIX 3HAHUH.
gewecmsay. [ToaroToBKa K KOHTPOIBHOM paboTe.
7. Konmponvras Pemenue 3agannii KOHTPOJIBHOM pabOTHI.
paboma Ne 2.
Coedunenun | 1. Cmenenv Crnymanue 00bSICHEHUH yIUTeNs..
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xumuueckux | okucienus. Ananuz | CamocTosiTenbHas paboTa ¢ yaeOHUKOM.
INNEMEHM 08 KOHMPOIbHOU Pabora ¢ Tabnureit Menneneena.
(15 u). pabomei. Pabora ¢ kapToukamu.

2. Baoicnenwue
KAaccol OUHAPHBIX
COeOUHeHUll .

Pabora ¢ pa3gaToyHbIM MaTepUaIoM.
Caymanue oObSICHEHUH yIUTEIS.
CamocrosiTenpHast paboTa ¢ y4eOHUKOM.

3. Ocnosanus. P Hatuuk pH
aboTa ¢ pa3IaTOYHBIM MaTEPUAIIOM.
Caymanue oObSICHEHUH yIUTEIs.
CamocrosiTenpHas paboTa ¢ y4eOHUKOM.
4. Oboowenue u Paborta ¢ pa3gaToyHBIM MaTepUaIoOM.
cucmemamuzayus | Pemenue 3amad.
SHAHUIL. 3akperieHne 3HaHUH 10 TeMe.
5. Kucnomur. Cnymanue 0ObsICHEHUI yUUTEs. Hatuuk pH
CamocTrosTenpHas padoTa ¢ yaeOHUKOM.
OT6op W cpaBHEHHME Marepuaga IO
HECKOJIbKUM HCTOYHHUKAM.
6. Obobwenue u PaboTa ¢ pa3gaTouHbIM MaTepuaIoM.
cucmemamuzayus | Pemenue 3amad.
SHAHUII. 3akperuieHHe 3HaHUM 110 TEME.
7. Coau. Cnymanue 0ObsICHEHUI yUUTesl. Hatuuk pH

CamocTtosTenpHas paboTa ¢ yaeOHUKOM.
Ot6op ¥ cpaBHEHHME MarTepuasa o
HECKOJIbKUM HCTOYHHKAM.

8. Obobwenue u

PaboTa ¢ pa3gaTouHBIM MaTepHUaIoM.

cucmemamu3zayusi | Pemienue 3anad.
3HAHUI. 3akperuieHUe 3HaHUM 110 TEME.
9. ObobwWenue u PaboTa ¢ pa3gaTouyHbIM MaTepuaIoM.
cucmemamu3zayusi | Pemenue 3anad.
3HaHULl 00 3akperuieHre 3HaHUM 10 TEME.
OCHOBHBIX K1ACCAX
Heop2aHuyecKux
gewecms.
10.

PaGora ¢ pa3gato4yHbIM MaTepHalioM.
Kpucmannuuecxkue N

Cnymanmue oObsICHEHUI yIUTEIs.
peuiemxu.

CamocrosTenbHas pa60Ta C y‘{C6HI/IKOM.

12. Qucmuie

eewecmea u cmecu.

Cnymanue oObsICHEHUI yIUTes.
CamocTrosTenpHas paboTa ¢ y4eOHUKOM.
Otbéop u cpaBHeHHME MaTepuaiga [0
HECKOJIbKUM HCTOYHHKAM.

13. Maccosas u
obvemnas 0o
KOMNOHEHMO8
cmec.

Ananuz ¢popmyi.

Pemenne TEKCTOBBIX KOJIMUYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4.
Craymanue 00bSICHEHUH yIUTeNs..

14. Pacuempui,
C6A3aHHbIE C
noHamuem «O0Ay.

Ananuz ¢popmyi.

Pemenne TEKCTOBBIX KOJIMUYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4.
Craymanue 00bSICHEHUH yIUTeNs..

15. Konmponvnas

Pemienue 3a1anuii KOHTPOJILHOU PaOOTHI.
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paboma Ne 3.

H3zmenenusn 1. Qusuueckue
> Paborta ¢ pa3gaToyHBIM MaTEpUaIoOM.
NPOUCXOOAWU | ABTIEHUS 8 XUMUU. o
Caymanue 0ObSICHEHUH yIUTEIS.
e ¢ | Ananus
. CamocrositenpHas paboTa ¢ yueOHUKOM.
eewecmeamu | KOHMpPOILHOU
(12 u). pabomei.
2. Xumuueckue Caymanue oObSICHEHUH yIUTEIS.
peaxyuu. CamocrositenpHas paboTa ¢ y4eOHUKOM.

OT6op W cpaBHEHHME Marepuaia IIo
HECKOJIbBKUM UCTOYHHUKAaM.

3. Xumuueckue
VPABHEHUSI.

Cnymanue 0ObsICHEHUI yUUTEs.
CamocTrosTenpHas padoTa ¢ yaeOHUKOM.
OT6op W cpaBHEHHME Marepuaga IO
HECKOJBKUM HUCTOYHHUKAM.

4. Pacuemuwt no
XUMUYECKUM
VPABHEHUSIM.

Ananmu3 Gpopmyi.

Pemenne TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3a/a4.
Caymanue 0ObsICHEHUH YUUTelsl.

5. Pacuemuwt no

Anamuz Gopmyi.

XUMUYECKUM
YDAGHEHUAM. Pemenne TEKCTOBBIX KOJIMUECTBEHHEIX U
KayeCTBEHHbIX 3a/1a4.
Crnymanne 00bsICHEHUM YUUTETIS.
6. Peaxuyuu
PaGora ¢ pa3gatouHbIM MaTepualioM.
PA3N0HCEHUS. .
Cnymanue 0ObsICHEHUI yUUTes.
CamocrosTenbHas padoTa ¢ y4eOHUKOM.
7. Peaxyuu
PaGora ¢ pa3gaTo4yHbIM MaTepHalioM.
coeOUuHeHUsl. .
Crnymanue 0ObsICHEHUI yUUTEIIs.
CamocTosTenpHas paboTa ¢ y4eOHUKOM.
8. Peaxyuu Cnymranue oObSICHEHHH YUUTETIS.
3ameueHusl. CamocTrosTenpHas paboTa ¢ yaeOHUKOM.
Otbéop u cpaBHeHHME MaTepuaiga [0
HECKOJIbKUM HCTOYHHKAM.
9. Peaxyuu Caymanue oObsICHEHUH yauTes.
obmena. CamocrostenbHas paboTa ¢ yueOHUKOM.
Otbéop u cpaBHeHHME MaTepuaiga [0
HECKOJIbKUM HCTOYHHKAM.
10. Tunwt
PaGota ¢ pa3gaTo4HbIM MaTepHAIOM.
XUMUYECKUX

peaxkyui Ha
npumepe ceoucma
800bl.

Caymanue 0ObSICHEHUH yauTes.
CamocrosTenbHas paboTa ¢ yueOHUKOM.

11. Obobwenue

SHAHUL N0 meme

Pabora B mapax.
Pabora B rpynmnax.

«H3menenus, Pemenue 3amau.

npoucxooauue ¢ [IpoBepka noay4eHHbIX 3HAHUIA.
geuiecmeamuy. IToaroToBka K KOHTPOILHOM paboTe.

12. KonmponvHas Pemenue 3agannii KOHTPOJIBHOMN pabOTHI.
paboma Ne 4.
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Ilpocmentmue
onepayuu ¢
eeuyecmeamu
(Xumuueckuii
npaKmuKym)

(5 u).

1. Ilpakmuueckas
paboma Nel.
Ipuemvr
obpawenusi ¢
1abopamopHbvim
000py008aHUEM.

HabOmronenue 3a
YUUTEISL.
OObsicHeHUE HAOIIOMAEMBbIX SIBJICHUMH.
[TocTaHoBKa OTBITOB ISl AEMOHCTpPALIUU
KJIaccy.

BolnosiHeHNE NpakTHYECKOH pabOThlI.

JEMOHCTPALUAMHU

2. Ilpakmuueckas Hatunk
HabGmtonenue  3a  AeMOHCTpauusMu
paboma Ne2 . S TeMIIeparyp
Ha6niooenue 3a ' o Bl
N . OO0bsicHeHUE HAOIIOMaEMBIX SIBJICHHH. .
2opsueti ceeyoll. TUTATHHOBBIH
P [TocTaHOBKa OTBITOB YIS AEMOHCTpPALIAN
KJ1accy.
BrlnosiHeHne NpakTHYecKo paboThlI.
3. Ilpakmuueckas HaTtunk
Habmronenune 3a JTEMOHCTPALUSIMU .
paboma Ne3 . P BBICOKOM
Ananuz nougwl u 06 ' . TEeMITEpaTyp
BACHEHUE HAOTFOTaeMbIX SBIICHUH.
800bl. I bI, JlaTumk
OCTAHOBKA OIIBITOB IS JIEMOHCTpAITUU
TEeMIIEpPaTyp
KJ1accy.
. BI
BrImioTHeHHE TIPAKTHYECKOW paOOTHI. .
TTATHHOBBIH
—M3MepeHue
TEeMIIEpPaTyp
BI B
mporecce
00yueHus
nprueMam
BbIIIAPUBAHU
1 BOABl U3
00pa31oB
MOYBBI.
Hatuuk pH —
pH -
u3MepeHue
BOJIOPOJTHOTO
nokasareJs
BBITSDKKU
pacTtBopa
TIOYBbI
4. Ilpaxmuueckas JlaTunk
HabGmionenue  3a  AeMOHCTpalUsMU .
paboma Ne4 . yauTens BBICOKOU
Tpusnaxu ' o TEMIIEparyp
OObsacHeHnne HAOIIOJaeMbIX SBJICHUU. i
XUMUYECKUX BI aT4YnK
g [TocTaHoBKa OTBITOB Ui JAEMOHCTpAlUU |
peaxyuil. Kiacey TeMIIepaTyp
’ . Bl
BrinonHeHue npakTuueckoil paboThlI. .
TJTATUHOBBIH,
Haruuk pH —
MPU3HAKU
peakuui 1o
W3MEHEHHUIO
cpezbl
(peaknus
HEUTpanu3ar
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5. Ilpakmuueckas ONEKTPOHHBI
Habnromenne 32 AeMOHCTpaunUsiMU
paboma Nos. — e BECHI,
IIpuzomosnenue ' o Habop
OOBbscHeHre HAOTIOJAeMBIX SBJIICHUH.
pacmeopa caxapa u naboparopuu
[TocranoBKa OMBITOB IS JEMOHCTPALIUH
pacuem e2o I'A
. KJ1accy.
maccogoti  0onu 8 .
Brinonnenue nmpaktuueckoi paboThI.
pacmeope.
P . | I.  Pacmeopenue. aT4YHK
acmeopenue. P PaboTa ¢ pa3gaTtoyHbIM MaTepUaIoM. A .
Pacmeoppl. Pacmeopumocms o BBICOKOM
Crnymanue oObSCHEHUH yIUTEIS.
Peaxkyuu gewecms 6 gooe. TeMIIepaTyp
CamocTrosTenpHas padoTa ¢ yaeOHUKOM.
UOHHO20 pl, Jlarumk
oomena. TEMIIEpaTyp
Okucnumensvh BI
0- TJTATUHOBBIM
eoccmanogum — o
enbHble TOPEHUIO
peaxuyuu(11 CKa3aHo
y) BBIIIIC,
2. BJ]C. OcHosnuvle Hatuuk pH —
PaboTa ¢ pa3zgaTouyHbIM MaTepUaIoM.
nonoxcenus T3] . pu
Cnymanue 0ObsICHEHUI yUUTes.
W3YYCHUN
CamocTosiTenpHas paboTa ¢ yaeOHUKOM.
KHCIIOT u
3. Honnvie .
Anamus Gopmyi. OCHOBaHUU
VPasHeHus. (cpena
PelleHne TEKCTOBBIX KOJTMYECTBEHHBIX U | \CPH
KayeCTBEHHBIX 3a/1a4. pacTBopa).
Crnymanne 00bsICHEHUH YUUTETIS. Haramx
AIIEKTPOTIPOB
4.. Kucnomwel, ux
PaGora ¢ pa3gatouHbIM MaTepHalioM. ONHOCTH -
Kraccuuxayus  u .
9 Crnymanue 0ObsICHEHUI yUUTEIs. H3y4YCHHE
ceoticmaa.
CamocrosTenbHas paboTa ¢ y4eOHUKOM. | mpoBOAMMOC
5. Ocnosanus, ux T™H
PaGora ¢ pa3gato4yHbIM MaTepHalioM.
Kraccuguxayus  u PacTBOpOB

ceolicmaa.

Cnymranue 00bSICHEHUH YUIUTEIIS.
CamocTosTenpHas paboTa ¢ yaeOHUKOM.

6. Okxcuowl, ux
Kiaccuguxayus  u
ceoticmaa.

Crnymranue 00bsSICHEHUH YUUTEIIS.
CamocTtosTenpHas paboTa ¢ yaeOHUKOM.
Otbéop u cpaBHeHHME MaTepuaiga [0
HECKOJIbKUM HCTOYHHKAM.

7. Conu, ux
Kiaccuguxayus  u
ceolicmad.

Cnymanue oObsICHEHUI yIUTes.
CamocTtosTenpHas paboTa ¢ yaeOHUKOM.
Otbéop u cpaBHeHHME MaTepuaiga [0
HECKOJIbKUM MCTOYHHKAM.

8. T'enmemuueckasn

PaGora ¢ Pa3sgaTOYHbIM MAaTCpUAJIOM.

C6A3b MedHcoy .

Caymanue 0ObSICHEHUH yauTes.
Kaaccamu

CamocrosTenbHas paboTa ¢ yueOHUKOM.
gewecms.
9.  Oxucnumenvro- | Caymanue 0ObsICHEHUH yauTes.
séoccmanosumenvt | CamocTosiTenbHas paboTa ¢ y4UeOHUKOM.
ble peaxyuu. OT1bop ™ cpaBHEHME MaTepuajga IO

HCCKOJBKHM HUCTOYHHUKAM.

10. Obobwenue u

Pabora B mapax.
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cucmemamuzayuss | Pabota B rpymnmax.
3HaHuu no meme « | Pemenue 3amau.
Pacmeopenue. [IpoBepka 1nony4eHHBIX 3HAHUA.
Pacmeopur. [ToaroToBKa K KOHTPOJILHOM padoTe.
Peaxkyuu  uonnoco
oomena. OBPy.
11.  Koumponavnas | Pelmienue 3aanuii KOHTPOJIBHON paOOTHI.
paboma Ne 5
7} 1. Ilpakmuueckas
Ceoiicmea p Habmonenue 32 JIEMOHCTpaIUsIMu
anekmpoaumo | paboma  Ne 6. S
Honnvie peaxyuu. ' .
6 . peary OO0BscHeHNE HAOIIOTAEMBIX SIBJICHUI.
K
(xumuneckui [TocTaHOBKa OTBITOB YIS AEMOHCTpPAIIAN
nPAKMuUKym) KIacey
4 BrlnosiHeHne NpakTHYecKo paboThlI.
2. Ilpakmuueckas aTINK
P Habmronenune 3a JIEMOHCTpPALMSIMU A
paboma  Ne 7. — TeMIeparyp
Venosus ' . bl
OO0bscHeHNEe HAOIIOTAEMBIX SIBJICHUH. .
npomexanust TUTATHHOBBIH
[TocTaHOBKa OTBITOB LIS JAEMOHCTpPAIIAN
XUMUYECKUX
. oy | FTACCY.
eakyuti.  meddc .
pedry Y | Bomosnsenue MPAKTHIECKON pabOTHI.
pacmeopamu
INeKMPOIUMO8 00
KOHYa.
3. Ilpaxmuueckas atyuk pH
P Habmronenune 3a JEMOHCTPALMSIMU A p
paboma  Ne 8. —
Csoticmea Kuciom i .
5 ’ | OObsicHEHHE HA0JII0IaEMBIX SIBJICHUIA.
OKCUO08,
. . | IlocraHoBKa OMBITOB AJIs1 IEMOHCTpAIUH
OCHOBAHULL U cOnlel. KI1AcCy
BrinmonHenne nmpakTuueckoi paboThl.
4.  Ilpakxmuueckas
P HabGmionenue  3a  JAeMOHCTpalUsMU
paboma  Ne 9. —
Pewenue i .
OO0bscHeHrEe HAOIIOIAaeMBIX SIBJICHUI.
9KCNEepUMEHMANIbH
P [TocTaHoBKa OMBITOB IJIsi IEMOHCTpPALIUU
bIX 3a0aH. KI1CCY
BrinonHenue npakTuyeckoil paboThl.
3akniouenue | 1.0606wenue u | Pabora B mapax.
(4 4) cucmemamuzayus PaGora B rpynmax.
3HAHUU no | Pemenune 3amay.

VUeOHUKY XUuMuu 3a
8 knacc.

[IpoBepka noay4eHHbIX 3HAHUH.
[ToaroroBka Kk KOHTPOJBLHOM padoTe.

2.Umocosas
KOHMPOIbHAS
paboma no xumuu
3a 8 knacc.

Pemienne 3aganuii KOHTPOJILHOU PAOOTHI.
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Hazeanue
pa3zoena,
KOJ1u4ecmaeo

uacoe

Tema ypoka.

Ocnoeénvie 6uonl
oessmenvHoCmu
ooyuarowguxcs

Hcnonwvzos
aHue
ooopyoosa
HUA
uenmpa
«Touka
Pocmay

Obwasn

xapaxkmepucmu
Ka Xumuueckux

Jjiemenmoe

u).

4

1. Xapaxmepucmuxa
XUMUYECKO20 dNleMeHma
HA  OCHOBAHUU €20
NON0JCeHUs 8
Ilepuoouuecroti
cucmeme I
Menoeneesa.

u

Cnymanue 0ObsICHEHUI yUUTEs.
CamocrosarenbHas  pabota ¢
Y4EOHUKOM.

Pabota ¢ Ta0muueit Mennaeineesa.
Pabota ¢ kapToukamu.

2. Xapaxmepucmuka
XUMUYECKO20 dNleMeHmda
Ha4  OCHOBAHUU €20
NON0JCeHUs 8
Ilepuoouueckoii
cucmeme I
Menoeneesa.

u

Crnymanue 0ObsICHEHUI yUUTEs.
CamocrosTrensHas  pabota ¢
Y4EOHUKOM.

PaboTta ¢ Ta0Omuieit Menneneesna.
Pabota ¢ kapToukamu.

3. Xapaxmepucmuka
XUMUYECKO20 dNleMeHmda
no KUCTIOMHO-
OCHOBHBIM — CBOUCMBAM
00pasyemulx um
coeOuHeHul.

Cnymanue 0ObsICHEHUI yUUTes.
CamocrosaTensHas  pabota ¢
y4eOHUKOM.

Pabora ¢ Tabnueit Menneneesna.
PaGoTa c kapToukamm.

4. Ilepuoouueckuii
3aKOH u
Ilepuoouuecxas
cucmema  XUMUYECKUX
onemenmos  JJ. u
Memnoeneesa.

Crnymanue 0ObsICHEHUH YUUTETIS.
CamocrositenbHast ~ pabota ¢
y4eOHUKOM.

Pabora ¢ Tabnueit Meneneesna.
PaboTa ¢ kapToukamu.

Memannot

%)

(13

1. Ilonoorcenue
Memainnos 8
Ilepuoouueckoii
cucmeme

J.U Menoeneesa u
CMpOoeHue ux amomos.

Crnymanue 0ObsICHEHUIH YUUTEIIS.
CamocrostensHass  pabota ¢
YU4EeOHUKOM.

Pa0ora ¢ Tabnuueit Meunneneesa.
PaGora ¢ kapToukamu.

2. Xumuueckue
CEOUCMEA MEMALILOS.

Pabora c
MaTepHaIoM.
Caymanue oObSICHEHUH yauTes.
CamocrositenbHast ~ pabota  C
y4EOHUKOM.

pa3aaToYHbIM

JlaTunk
TeMIepaTypbl
IJIATUHOBBIN

3. Ionyuenue
memannos.  Kopposus
Memanios.

Caymanue oObSICHEHUH yauTes.
CamocrositenbHass ~ pabota ¢
y4EOHUKOM.

Ot0op W cpaBHEHHE Marepuana
110 HECKOJIbKUM MCTOYHHKAM.
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4. L]enounsie | Ciymanvue oObICHEHUN YIUTEIS. Jaruuk
Memannol. CamocrositenbHass ~ paboTta ¢ | TeMIeparypsl
Y4EeOHUKOM. MJIATUHOBBIN
OT6op W CpaBHEHHE Marepuaa
110 HECKOJIbKUM HCTOYHHKAM.
5. Il]enounvie | Pemenue 3aaau.
Memannol. Pabora no xaprouxam.
Pemenue XUMUYECKUX
YpaBHEHUH.
6. bepunnuu, macnutl u
Pa6ora c pa3aaToYHbIM
wenoyHozemenvhvle
MaTepHaJIOM.
Memannol. .
Crnymanue 0ObsICHEHUI yUUTEs.
CamocrosaTensHas  pabota ¢
Y4E€OHUKOM.

7. Bepunnuu, maenut u

Pemenue 3amay.

wenoyHozemenphvle PaboTa mo kapToukam.

Mema’nwl. Pemenue XUMHUYECKUX
YpaBHEHUM.

8. Anromunui. P

abota C pa3IaTOYHBIM

MaTepHaIOM.
Crnymanue 0ObsICHEHUH YUUTETIS.
CamocrosaTensHas  pabota ¢
y4eOHUKOM.

9. Anromunuii.

Penrenue 3agau.
PaGoTa mo kapTroukam.

Pemenne XUMUYECKUX
YpaBHEHUH.

10. Keneso. Crnymranue 0ObsICHEHUH YUUTEIIS.
CamocrostenpHass  pabora ¢
y4eOHUKOM.

OO0bsscHeHUE HAOJIFOTaEMBIX
SIBJICHU.
11.  3akpennenue u | Pabora B mapax.

cucmemamu3zayus Pa6ora B rpynmnax.

3HaHUl no 2nase nepesoti | Pemenue 3agad.

«Memannvi». [IpoBepka nosy4yeHHbIX 3HAHUH.
IlogroroBka K  KOHTPOJIBHOM
pabore.

12. Koumponvnas | Pemenne 3ajaHuii KOHTPOJIBHOU

paboma Nel | paGoTsbl.

«Memannv».

13. Ananus | AHanu3 ommoOoK.

KOHMPOAbHOU pabomuyl. | AHATU3 KOHTPOJIBHON pabOTHI.

PabGora Hax ommOkamu.
Pemenue 3amau.
Crnymmanue 0ObsICHeHUI yIUTes.
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Ceoticmea Ipaxmuueckas paboma aTYUK
P p Hab6ntonenue 3a IV[
memannos u ux | Nel.  Ocywecmenenue BBICOKOM
N . JEMOHCTPAIUSMU YUUTENS.
coeouHenuil enouKU  XUMUYECKUX TEeMIIepaTyphl
. Y N O0bsaAcHEHUE HaAOII0aEMBbIX paTypel,
(xumuyeckui npespaujenuil. P— JaTtuuk
NPAKMUK ' TEMIIEPATYPBhI
paxmuxym)(3 ITocranoBka OIIBITOB JUISt PaTypr
u). IUTIATHHOBBINA —
JIEMOHCTpAIUH KJIaccy.
. | ©3MepeHue
Brinmonnenue MPaKTUYECKON
6 TEeMIIePaTyphI
paboTHL.
Mepexo10B
QJUTOTPOITHBIX
MoAUpUKAIUI
Cephl;
U3MEpEeHue
TEeMITepaTypPhI
TIJIaBJICHUS
BEIIIECTB.
Ilpakxmuueckas paboma
p p HaoOmronenune 3a
Ne2.  [Tlonyuenue u
. . | AEMOHCTpaUsIMHU YIUTEIIS.
ceoticmea  coeOuHeHutl
O0bsAcHeHNEe HAOII0TaEMBIX
Memannoas. .
SIBJICHH.
ITocTanoBKa OMBITOB IS
JIEMOHCTpAIUH KJIaccy.
BrinosiHeHUE TPaKTUYECKOU
paboTHI.
Ipakmuueckas paboma
NpS p HaOmronenue 3a
(]
o JEMOHCTPAIMSIMH YUUTEISL.
Oxcnepumenmanvhvie
O0BscHeHne HaOII0qaeMBbIX
3a0aqu no N
SBJICHUH.
PACNO3HABAHUIO u
[TocTraHnoBKa OMBITOB JIJ1s1
NOIYYeHUI0 8euecms.
JEMOHCTpPAINH KJIACCYy.
BrinosiHeHUE pakTUYECKOU
paboTHI.
Hememannwt 1. Hememannvl: amomul | Caymianue oObSICHEHUN yUUTEIs. Haruuk
(26 u) u npocmsie eewjecmsa. | CamocrosiTeNnbHas padora ¢ BBICOKOI1
Kucnopoo, 030H, | y4eOHUKOM. TEeMIIepaTyphl,
8030YX. OTt60p 1 cpaBHEHHE MaTepHala Jatuuk
M0 HECKOJIbKUM UCTOYHHKAM. TeMIIepaTyphl
TJIATUHOBBIM —
U3MepeHue
TeMIIepaTypbl
Mepexo10B
AJIJIOTPOTTHBIX
MoAu(UKAIUI
CepBhl;
U3MEpPEHne
TeMIIepaTyphl
TUTaBJICHUS
BEILIECTB.
2. Hememannwi. | Pemenue 3anad.
Xumuueckue ceoticmsa | Pabota mo xaprodkam.
HeMemaos. Pemienne XUMHYECKUX
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YpaBHECHUH.

3. Xumuueckue
2IeMEHmMbl 8 KIemKax
JHCUBLIX OPSAHUIMOB.

PaGora ¢ pazgaro4HbIM
MaTepUaJIOM.

Craymanue 0ObSICHEHUH yIUTEIS.
CamocrosrenbHas paboTa ¢
Y4E€OHUKOM.

4. Booopoo.

Pemenwne 3amauy.
Pabora no xaproukam.
Pemenne xumMudaecknx
YpaBHEHUM.

5. I'anocenwi.

Crnymanue 0ObsICHEHUI yUUTEs.
CamocrosrensHas paboTa ¢
Y4EOHUKOM.

OO0bsicHeHre HaOTI0AaeMBbIX
SIBJICHUM.

6. Coeounenus | Pemenne 3amay.
2aJ102€eH08. PaboTa mo kapToukam.
Pemmenne xuMuuecKkux
YpaBHEHUM.
7. Tonyuenue | Cnymanue oObSICHCHUN YIUTEIIA.
2aJ102€eH08. CamocrosTensHas paboTa ¢
Buonocuueckoe y49eOHUKOM.
3HayeHue u npumerenue | OTOOpP M CpaBHEHHE MaTeprasa
2a102eH06 u ux | MO0 HECKOJILKUM UCTOYHHUKAM.
coeoureHnull.
8. Kucnopoo. aT4YUK
P Pabora C pa3IaTOYHBIM Iv[
BBICOKOH
MaTepHaIOM.
. TEeMITepaTyphl,
Crnymanue 0ObsICHEHUH YUUTETIS.
Jatank
CamocrosaTensHas  pabota ¢
TEeMITepaTypbl
y4eOHUKOM. L
[UTIATUHOBBIA —
U3MEpPEHUE
TEeMITepaTyphl
MepeXo10B
AJUTOTPOITHBIX
Mo U UKaIIi
CepBhl;
U3MEPECHHUE
TeMIIepaTyphl
[LIABIIEHUS
BEIIIECTB.
9. Koumponvhasa | Pemenue 3ajaHuii KOHTPOJIBHOU
paboma Ne2 paboTHI.
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10. Cepa. Crnymanue 0ObsICHCHHI yIUTEIIs. Hatunk
CamocrositenbHas padoTa ¢ BBICOKOM
y4EOHUKOM. TEeMIepaTyphl,
OO0OBbsicHeHrEe HAOTI0JAeMBIX Hatunk
SIBJICHUU. TeMIepaTypsl

IJIATUHOBBIA —
U3MepeHue
TEeMITepaTypbl
IIEPEX0JI0B
AJUTOTPOTIHBIX
Mo U (UKaIIH
Cephl;
M3MEepeHne
TEeMITepPaTypbl
TUTABIICHHSI
BELIECTB.

11. Coeounenus cepwi. | Crymanue 0ObICHEHUN YUUTETIS.
CamocrosrensHas paboTa ¢
Y4EOHUKOM.

OTt60p U cpaBHEHHE MaTepHana
10 HECKOJIbKUM UCTOYHHKAM.

12. Cepnas kucioma. Crnymianvre oObICHEHUHN YIUTETIS. Jatuuk
CamocrosrenbHas paboTa ¢ pH
y4eOHUKOM.

O0BsicHeHne HaOII0JaeMBIX
SBJICHUI.

13. Azom. Penrenue 3agau.

PaGoTa mo kapTroukam.
Pemenne xummueckux
YpaBHEHUH.

14. Ammuax. Crnymanue 0ObICHEHUIH YUUTEIIS. Jatuuk
CamocrosTensHas paboTa ¢ pH
y4eOHUKOM.

O0bscHeHne HAaOIF0JaeMBIX
SBJICHUI.

15. Conu ammonus. Caymanue oObsICHEHUH yauTes.
CamocTrosrenbHas paboTa ¢
Y4EeOHUKOM.

O0bsacHeHnEe HAOIIOTAEMBIX
SIBJICHUIA.

16. Kucnopoonwvie | Cnymanue oObsCHEHUH yauTes.

coeouHeHus azoma. CamocrostenbHast paboTta ¢
y4EOHUKOM.

OTt60p u cpaBHEHHE MaTepHana
M0 HECKOJIbKUM MCTOYHHKAM.

17~ ocop u ezo PaGora ¢ pazgarouHbM Harauk

COeOUHeHUs. TEMIIEpaTypbl
MaTepraIoM. .

TTATUHOBBIN

Caymanue oObSICHEHUH yIUTes.

CamocrosTenbHas paboTa ¢
y4eOHUKOM.
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18. @ocgop u eeo | Pemenne 3amad.

coeOuHeHusl. Pabora mo xapToukam.
Pemenue xumuueckux
YpaBHEHUM.

19. Yenepoo. Crnymanue 0ObSICHCHHIA yIUTEIIS.
CamocrosrenpHas padoTa ¢
Y4EOHUKOM.
OO0mbsicHeHnEe HAOTIOTaeMBIX
SIBJICHUI.

20. Kucnopoonwie | Pemenue 3anay.

coeouHenus yenepooa. | Pabora mo kapToukam.
Pemenne xumuueckux
YpaBHEHUM.

21. Kpemnuii u eco | Cnymanue 0ObsICHEHUN yUUTEIS.

coeOuHeHusl. CamocrosrenbHas paboTa ¢
Y4EOHUKOM.
OObscHeHne HabII0JaeMbIX
SIBJICHUI.

22. Cunuxamnuas | Caymanue oObSICHEHUN YUUTEIS.

NPOMBILULIEHHOCTb. CamocrosrenbHas paboTa ¢

Y4EOHUKOM.
OT160p ¥ cpaBHEHHE MaTepHana
110 HECKOJIbKUM HCTOYHHKAM.

23. Oboowarowuii ypox
no meme
«Hememannwi».

PaGoTa B mapax.

PaboTa B rpynmax.

Pentenue 3apgad.

IIpoBepka Mmoay4yeHHbIX 3HAHUU.
[ToaroToBka Kk KOHTPOJIBLHOM
pabore.

24. Oboowarowuii ypox

PaboTa B mapax.

no meme | PaboTa B rpymnmax.

«Hememannoy. Pemenne 3amad.
IIpoBepka Mmoay4yeHHbIX 3HAHUU.
[ToaroToBka K KOHTPOJILHOM
pabore.

25. Konmponvhas Perrenue 3aganui

paboma Ne 3. KOHTPOJIBHON pabOTHI.

26. Ananuz | AHanu3 omnoOoK.

KOHMPOAbHOU pabomypl. | AHaJIM3 KOHTPOJIBHON PabOTHI.

PabGora Hazx ommOkamu.
Pemenue 3amau.
Crnymanue oObsICHeHUH yIUTelsl.

Ceoiicmea
HemMemanioe u
Ux coeoureHull

3 u).

Ipakmuueckasn paboma

Nod.

Dxcnepumenmanvhbie
3a0aqu no meme
«llooepynna
KUCTIOPOOay.

Habmonenue 3a
JEMOHCTPAIUSAMU YUUTENS.
OOBbscHeHNE HAOIIOTaEMBIX
SIBJICHUM.

ITocTaHOBKA OIBITOB IS
JIEMOHCTpAIUH KJaccy.
BrinonHenue npakTuyecKomn
paboTHI.
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Ipaxmuueckas paboma
Nos.
Dxcnepumenmanvhvie
3a0aqu no meme
«llooepynnvl  azoma u
yenepooay.

HaGmonenue 3a
JEMOHCTPAIUSMU YUUTENS.
OOBsacHeHNE HAOII0AaEMBIX
SIBJICHU.

IlocTanoBka ONBITOB LIS
JIEMOHCTpAIUH KJIaccy.
Brinonnenue npakTuyeckon
paboTHI.

Ipakmuyeckasn paboma
No6. Ionyuenue,
cooupanue u
pacno3nasanue 2asos.

HaGmonenue 3a
JEMOHCTPAIUSMU YUUTEIS.
OOBsacHeHrEe HA0II0aeMBIX
SIBJICHU.

ITocTanoBKa ONBITOB JIITSI
JIEMOHCTpAIUH KJIaccy.
BrInonHenue nmpakTnyeckon
paboTHI.

OnekTp
OHHBIC BECHI,
Habop
naboparopuu

I'MA

Opzanuueckue
eewecmea (13

%)

1. I[Ipeomem
OP2AHUYECKOU XUMUU.

Crnymanue 0ObsICHEHUI yUUTes.

CamocrosTensHas paboTa ¢
Y4EOHUKOM.

OT160p ¥ cpaBHEHHE MaTepHana
110 HECKOJIbKUM HCTOYHHKAM.

2. Ilpeoenvuovie
Y21€e8000p00bI.

Crnymanue 0ObsICHEHUI yUUTEs.

CocraBneHrEe XUMUYECKHX
dbopmyi.

PaGoTa B mapax.

PaboTa y nockmu.

3. HenpeoenvHuie
Y271€8000p00bI.

Crnymanve 00bICHEHUH YUUTETIS.

CocrapneHrEe XUMUYECKHX
dbopmyit.

PaGoTa B mapax.

PaboTa y nocku.

4. Cnupmeol.

Crnymranue 0ObICHEHUH YUUTEIIS.

CamocrositenbHas paboTta ¢
y4eOHUKOM.

OTt60p 1 cpaBHEHHE MaTepHana
110 HECKOJIbKUM MCTOYHHKAM.

Jatauk
pH

5. Ilpeoenvhovie
OOHOOCHOGHbLE
KapboHOoBble KUCIOMBbL.

Caymanue 0ObsICHEHUH yauTes.

CocraBieHre XMMHYECKUX
dbopmyi.

PaboTa B mapax.

PaboTa y mocku.

JlaTunk

6. Cnoorcnvie 3¢pupei.
Kupui.

Caymanue oObSICHEHUH yauTes.

CocraBneHre XUMUYECKUX
bopmyi.

Pabora B mapax.

Pabota y mocku.

7. Amunoxucaomel u
benxu.

Pabota ¢ pazgaro4uHbIM
MaTepuaIoM.

Craymanue oObsSCHEHUH yauTes.

CaMocTosTenbHAS pa60Ta C
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y4EOHUKOM.

8. Amunoxuciomsi u
benxu.

Craymanue 0ObSICHEHUH yIUTENS.
CocraBiieHHEe XUMHUYECKUX
dbopmyi.

PaboTa B mapax.

Pabota y nocku.

9. Venesoow..

Crnymanue oObSCHEHUH yIUTEIS.
CocraBiieHHEe XUMHUYECKHUX
dbopmyi.

PaboTa B mapax.

Pabota y nocku.

10. Ionumepeol.

Crnymanue 0ObsICHEHUI yUUTEs.
CocraBiieHHEe XUMHUYECKHUX
dbopmyit.

Pabota B mapax.

Pabota y nockwu.

11. Obobwarowuti ypok
no meme
«Opeanuueckue
sewecmeay.

PaboTa B mapax.

PaGora B rpynnax.

Pemenne 3amau.

IIpoBepka Mosyd4eHHBIX 3HAHUM.
[ToaroroBka K KOHTPOJIBHOU
pabore.

12. Koumponvuas

Peuienue 3aganuii KOHTPOJIBHOM

paboma Ne4. paboTHI.
13. Ananus AnHanu3 oumooK.
KOHMPOAbHOU pabomyl. | AHAJIM3 KOHTPOJIBHON PabOTHI.

Pabora Hax ommOKamu.
Penrenue 3agau.
Crnymanue 00bsICHEHUH YUUTEIIs.

3axkpennenue

(6v)

1. Ilepuoouueckuii
3aKOH U
Ilepuoouuecxas
cucmema XUMu4eckux
anemenmos /. 1.
Menoeneesa.

2. Cmpoenue
sewecmaa.

3. Xumuueckue
peaxkyuu.

4. Knaccol xumuueckux
COeOUHeHUl 6 ceeme

PaGoTa B mapax.

PaboTa B rpynmnax.

Penrenue 3apgau.

IIpoBepka Mmoay4yeHHbIX 3HAHUU.
[ToaroToBka K KOHTPOJIBLHOM
pabore.

T9J1.
5. Umoeosas Pemienue 3aganuit
KOHMPOAbHASL paboma. | KOHTPOJIbLHOW pabOTHI.

6. Ananuz xonmponvHou
pabomei.

Amnanus omunooK.

AHanMM3 KOHTPOJBHOHM pabOTHI.
PaboTa Hazx omImOKaMH.
Pemenue 3amau.

Crnymanue oObsICHeHUI yIUTelsl.
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