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CocTaBuTENb: YUUTENb XUMUHU ¥ OUOJIOTHH,

I'yceitnosa I'.T'

IHosicHUTEABLHASA 3AIINCKA

Pabouas mporpamma mo xumuu st 8-9 kiaccoB pa3paboTaHa Ha OCHOBE (eneparbHOro
rocy/lapCTBEHHOr0 00pa30BaTENbHOTO CTaH, 'O, obpazoBarenbHOM nporpaMmmbel MBOY
«Yunapckas COLL Ne2 um M.M.T'ycaeBa» U mpuMepHOW IporpamMmbl MO XMMHUH, a TaKXKe Ha
OCHOBE aBTOpckoi yueOHo# mporpammel O.C. ["abpuensina.

Ha o06aze mentpa «Touka pocra» oOecrieuuBaeTcss peanu3amus 00pa30BaTEIbHBIX
MIPOrpaMM €CTECTBEHHO-HAyYHOW M TEXHOJOTMYECKON HalpaBlIeHHOCTEH, pa3paboTaHHBIX B
COOTBETCTBUU C TpeOOBaHUAMHU 3aKOHOJATeNbCTBA B cdepe oOpa3oBaHHs U C YUYETOM
pekomermanuii denepasbHOTO orepaTopa ydeOHoro mnpeameta «Xumus». OOpazoBaTenbHas
IporpaMmMa IMo3BOJISIeT UHTErPUPOBATh peaIn3yeMble MOJAX0/bl, CTPYKTYPY M COJEp:KaHuEe MPHU
opraHu3anuu o0y4yeHus: XUMHUU B 8—9 Ki1accax, BBICTPOCHHOM Ha 0a3e J1000ro M3 JOCTYMHBIX
yaeOHo-Meroanueckux komrmiekcoB (YMK). HcmonwszoBanme obGopynoBanus «Touka
pocta» nipu peanuzanuu ganHou OIl mo3BoJgeT co31aTh yCIOBUS:

. TUTSL PACIIMPEHHS COJIEPKAHUS IIKOJIBHOTO XMMHYECKOTO 00pa30BaHus;

. JUTs. TIOBBIIICHUSI TIO3HABATEIIFHOW aKTUBHOCTH OOYYalOIIUXCS B €CTECTBEHHO-
Hay4HOU 00J1acTH;

. JUIE  pa3BUTUS JIMYHOCTH pEOEHKa B Tmpolecce OOYYeHUS XUMHH, €ro

criocoOHOCTeH, (OpMUPOBaHMSI M YIOBJICTBOPEHHS COIMAIBHO 3HAYMMBIX HWHTEPECOB U
MOTPEOHOCTEH;

. st paboThl ¢ ONApEHHBIMU MIKOJbHUKAMHU, OpraHU3allid WX pPa3BUTHSA B
pa3IM4YHbIX 00J1aCTAX 00pPa30BATEIBHOM, TBOPUECKON NS TEITHHOCTH.

O60mas xapakTepucTuKa y4e0HOro npeaMera « XuMHsh)

XUMHUS KakK dJIEMEHT CHUCTEMBI €CTECTBEHHBIX HayK pacIIipoCTpaHnJIa CBOE BIMSHHME Ha
Bce 00JacTH 4YeJ0BEYECKOTO CyI€CTBOBAaHMA, 3aJajla HOBOC BHIACHHEC MHpaA, CTalla
HCOTBEMJICMBIM KOMIIOHCHTOM MHpOBOﬁ KYJIBbTYPHI, H606XOI[I/IMBIM YCJIOBUECM KU3HU O6H.[€CTBaZ
3HAHUC XUMHU CIIYKUT OCHOBOI JJIA Q)OpMHpOBaHI/IH MHUPOBO33PCHHUA UYCIIOBCKA, CIro
MIPEJICTaBJICHUI O MAaTepUAIbLHOM €IMHCTBE MUPA; BAXKHYIO POJIb UTPAIOT (popMUpYyeMble XUMUEH
OpeaACTaBJICHHUA O B3aWMOIIPCBPAIICHUAX OHEPIUH U 00 OBOJIIOLIMK BCHICCTB B IIPHUPOAC,
COBPCMCHHAsA XHMMMHA HallpaBJICHA Ha PCHICHUC r100aIbHBIX HpO6J'I6M YCTOﬁqHBOFO Pa3BUTHA
4CJII0OBCUYCCTBA — CLIpLeBOﬁ, 3HepF€TquCKOﬁ, HHH.IGBOFI A 3KOJIOTHYSCKOM 6630HaCHOCTI/I,
HpO6JICM 3ApaBOOXpPAaHCHUA. B YCJIOBHUAX BO3pACTAOMICTO 3HAYCHUA XUMUHU B J)KU3HHU O6HleCTBa
CYIIECTBECHHO ITOBBICHUJIACH POJIb XHUMHNYECCKOI'O O6pa30BaHI/I$I. B nmane conuaan3anyu OHO
ABJIACTCA OAHHM H3 YCJIOBI/Iﬁ q)OpMI/IpOBaHI/ISI HUHTCJUICKTA JMYHOCTU MU TapMOHHUYHOI'O eé
pa3sBUTUA. COBpeMeHHOMy YCJIOBCKY XHUMHYCCKUC 3HAHUA HCO6XOI[I/IMBI JJIA HpI/IO6peTeHI/I$I
O6H_IeKyJ'ILTypHOFO YPOBH:, NO3BOJIAIOMICTO YBCPECHHO TPYAUTHCA B COOUYME U OTBETCTBCHHO
y4aCTBOBATL B MHOFOO6p8.3HOI>i KHU3HHU O6H.[€CTBa, It OCO3HAHHUA BaXKHOCTU PA3YMHOTO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO M 3JI0POBBIO IPYIUX, K OKPYXKAIOLIEW MPUPOTHON cpene, s
IpaMOTHOI'O MOBEACHUA NIPHU HUCIIOJIb30BAHUU PA3JIMYHBIX MAaTCPUAJIOB U XUMHUUYCCKUX BCIICCTB B
HOBCG,Z[HCBHOﬁ JKU3HU XHUMHYECKOE O6p330BaHI/Ie B OCHOBHOH IIKOJE SIBJISIETCS 0a30BBIM IIO
OTHOIIICHHUIK K CHUCTCMC 06]1161"0 XUMHNYCCKOTO O6pa3OBaHI/I$I. HO3TOMy Ha COOTBCTCTBYIOLIEM
€My YpPOBHE OHO pealu3yeT MPUCYIIUE OO0IIeMy XHMHYECKOMY OOpa30BaHUIO KIFOUEBBIC
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[EHHOCTH, KOTOpBIE OTPaKalOT TOCYAApPCTBEHHBbIC, OOIIECTBEHHbIE M WHIMBHIyaIbHbIC
MOTPEeOHOCTH. DTUM OMpPEAETSeTCS CYIIHOCTh OOIIeH cTpaTerud OOY4YeHHs, BOCHUTAHUS U
pa3BUTHS O00Y4JaIOIIMXCS CpeACTBaMHU ydeOHOro mpenmera «Xumus». M3ydenue npeamera: 1)
crocoOCTByeT (POPMHUPOBAHHIO €CTECTBEHHOHAYYHON KapTUHBI MHpa, AOCTIKCHHIO OOLIeH H
(YHKIMOHATBLHONH TPAMOTHOCTH, JTA€T BO3MOXKHOCTH Ul CAMOPA3BUTHUS JIMYHOCTU. 2) BHOCHUT
BKJIaJ B (pOpMUpPOBAHHME MBIIIJICHHS M TBOPUYECKHX CIOCOOHOCTEH MOJPOCTKOB, HABBHIKOB HX
CaMOCTOSITENIbHOM yueOHOH AESITeIbHOCTH, SKCIEPUMEHTAIbHBIX U UCCIEA0BATEIbCKUX YMEHU,
HEOOXOJMMBIX KaK B IOBCETHEBHOW JKM3HHU, TaK M B NPOPECCHOHATBHON NESITEIBHOCTH; 3)
3HAKOMHUT CO CHEUU(PUKON HAYYHOI'O MBILUIEHHUS, 3aK/1a/IbIBAET OCHOBBI LI€JIOCTHOTO B3rJIsfga Ha
€IMHCTBO MPUPOJbl M YEJIOBEKAa, SBIISIETCS OTBETCTBEHHBIM JTalloM B (OPMHUPOBAHUU
€CTECTBEHHO-HAyYHOM TIpaMOTHOCTU  IOAPOCTKOB; 4)  cHnocoOCTBYeT  (OPMUPOBAHUIO
LIEHHOCTHOTO OTHOLIEHMSI K €CTECTBEHHO-HAYYHbIM 3HAHUSAM, K MPUPOJIE, K YEJIOBEKY, BHOCUT
CBOM BKJIaJl B 9KOJIOTUYECKOE 00pa3oBaHueE MOIPOCTKOB

Hazpannble HampaBiieHuss B OOyd4eHHMM XUMHMM oOOecrneuyuBarTcs —creunpuxon
COJIep)KaHUsl TpPEAMETa, KOTOPBIM SBISIETCA TEJaroruyecky aJanTHPOBAaHHBIM OTPAKEHUEM
0a30BOM HayKd XUMHUHU Ha OIpeneia€éHHOM 3tane e€ pa3BUTHs. Kypc XMMHM OCHOBHOI IIKOJIBI
OpUEHTHPOBAaH Ha OCBOEHHE OOYYarOIIMMMCS OCHOB HEOPraHMYECKOH XMMHMHM M HEKOTOPBIX
MOHATHM U cBelleHUu 00 OTAENIbHBIX 00BbEKTaX opraHudecko xumuu. CTpyKTypa coJep>KaHus
npeaMera copmMupoBaHa Ha OCHOBE CHCTEMHOro MoOJxofa K ero uiydeHuto. ConepikaHue
CKJIQ/IbIBAETCSl U3 CUCTEMBbI MOHATUN O XMMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI MMOHATHIMA
0 XuMHueckod peakuud. OO€ 3T CHCTEMBl CTPYKTYPHO OpraHHW30BaHbl [0 MPHUHIMITY
MOCJIEIOBATEILHOTO Pa3BUTHUsI 3HAHMM HAa OCHOBE TEOPETUYECKUX IMPEICTaBICHHUM pa3HOTo
YPOBHS: aTOMHO-MOJIEKYJISIPHOTO y4Y€HHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHHUSA, YPOBHS
nepuouueckoro 3akona /. 1. MenneneeBa Kak OCHOBHOTO 3aKOHA XMMUH, YIEHUS O CTPOCHUH
aTOMa U XMMHYECKON CBSA3H, NMPEACTaBICHUI 00 3MEKTPOJUTHUYECKON TUCCOLMAIMN BEIIECTB B
pactBopax. TeopeTnueckre 3HaHUSI PaCCMATPHUBAIOTCA Ha OCHOBE SMIIMPHUUYECKH MOJTYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IMOCIEIOBATEIBLHO OT OJHOTO YPOBHS K JApyromy,
BBITIOJNIHASA (DYHKIMH OOBSICHEHHS] M MPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MPAaKTUYECKOrO0 TMPHUMEHEHUS M TMOJy4eHUsT H3y4daeMbIX BellecTB Takas opraHusanus
COJIep’KaHUsl Kypca CHOCOOCTBYET IPEICTaBICHUIO XHMHUYECKON COCTaBIIAIONIEH HayqyHOU
KapTUHBI MHpa B JIOTHUKE €€ CUCTEMHOW MpUpoAbl. TeM caMbIM OOECHeurnBaeTCs BO3MOXHOCTh
i GopMUPOBaHUS Y 00YUAIOIINXCS LIEHHOCTHOTO OTHOIICHHS K HAyYHOMY 3HAaHUIO U METOJaM
MI0O3HAHMUS B HayKe. BaKHO Takke 3aMETUTh, YTO OCBOCHHME COJEPKAHUS Kypca IPOHUCXOAMT C
MPUBJICYCHUEM 3HAHUHN U3 paHee M3ydyeHHBIX KypcoB: «OKpyxarouuid Mupy», «buomorus. 5S—7
Kjaccb» U «duznka. 7 Kiacey.

Jlannast o6pa3zoBaTenbHasi MporpaMMa 00ecreurnBaeT YCBOCHUE YUATUMUCS BaXKHEUIITNX
XMUMHUYECKUX 3aKOHOB, TEOPHM M TMOHATHH; (GOpMUpYET NpPENCTABICHHE O POJH XUMHUU B
OKPYXAaIOIlEM MHUPE U KU3HM uesoBeka . [Ipy 3ToM OCHOBHOE BHUMaHUE YJENISETCS CYIIHOCTU
XUMUYECKUX pEeaKkUMil U MerojaM HX ocyllecTBieHus . OAHUM M3 OCHOBHBIX IPUHIMIIOB
MIOCTPOEHHUS TMPOTrpaMMbl SIBISETCS NPUHLMUI JOCTYIHOCTH . OKCIIEPUMEHTAJIbHBIE JIAHHBIE,
MOJYYEHHbIE YYAIIUMUCS IPHU BBIITOIHEHUH KOJIMYECTBEHHBIX ONBITOB, MO3BOJISIOT y4alIUMCS
CaMOCTOSITENIBHO J€NaTh BBIBOJBI, BBIABIATH 3aKOHOMepHOCTH . Ilonxonsl, 3amo’keHHbBIE B
coJiepKaHue MpPOrpaMMbl Kypca, CO3/1al0T HEOOXOJMMBbIE YCIOBHS JUISI CUCTEMHOTO YCBOEHUS
y4aluMHUCsl OCHOB HayKH, JJIsi oOecredeHns pa3BUBAIOIIETO U BOCIUTHIBAIONIETO BO3/IEHCTBHS
oOy4yeHHs Ha JIMYHOCTH yuaerocs . opMupyemble 3HaHUS JIOJDKHBI CTaTh OCHOBOM CHCTEMBbI
yOeXICHUH MIKOJIbHHUKA, IEHTPAJIBHBIM SIPOM €r0 HayYHOT'O MHUPOBO33PEHHUS .

ean u 0c00eHHOCTH U3YyUEeHHUS Y4eOHOr0 NpeaMera
K HampaBieHHIO NEPBOCTENEHHOM 3HAUYMMOCTU MpPU pealu3alud 00pa30BaTEIbHBIX
¢bynkuuii  npenmera «XUMHUS» TPAJUIMOHHO OTHOCAT (OpMUpOBaHHE 3HAHHM OCHOB
XUMHUECKON HayKH KakK 00JacTH COBPEMEHHOIO €CTECTBO3HAHMUS, IPAKTUYECKON JIESITENbHOCTH
4eJoBeKa M KaK OJHOT0 M3 KOMIOHEHTOB MMPOBOH KyIbTyphl. 3ajaya MpeaMera COCTOUT B
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(hOpPMHUPOBAHUH CHCTEMBbl XUMUYECKHX 3HAHMM — BaXXHEHIIUX (AKTOB, MOHATUMN, 3aKOHOB U
TEOPETUYECKHUX TOJI0KEHUH, JOCTYIMHBIX 0000IIEHII MHUPOBO33PEHUYECKOTO XapakTepa, S3bIKa
HayKH, 3HAHUN O HAyYHBIX METOJAaX M3y4EHUS BEUIECTB U XMMMUECKHUX PEaKLMH, a TaKkKe B
(OpMUPOBAHUU M PA3BUTUN YMEHUN M CHOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C IUIAHUPOBAHHEM,
HaOJMIOIGHUeM ¥ TPOBEICHHEM XUMHUYECKOTO SKCIIEPUMEHTa, COONIOICHHEM TpaBUII
Oe3omacHOTO OOpalIeHrsi ¢ BEUIeCTBAMU B IOBCETHEBHOM KM3HH. Hapsmy ¢ sTum nenu
U3Y4YEHUs I[peiMeTa B MpOorpaMMe YTOYHEHbI M CKOPPEKTUPOBAHBI C YYETOM HOBBIX
MIPUOPUTETOB B CHCTEME OCHOBHOTO o0miero obpasoBanus. CeromHss B oOpa3oBaHHH 0CO00
3HAYUMOM MPU3HAETCS HAIIPaBICHHOCTb OOYYEHMsI Ha PAa3BUTHE U CaMOPA3BUTHE JIMYHOCTH,
(dopmupoBanne €€ UHTEIUIEKTa U 00mIel KyabTypbl. OOyueHHe YMEHHIO YYUTHCS U MPOJIOIHKATh
cBO€ 00pa3oBaHME CaMOCTOSITEIIEHO CTAHOBHTCS OJHOW M3 BKHEHIINX (QYHKIHHA y4eOHBIX
MIPEIMETOB.

B cBs3M ¢ 3TUM Npu U3y4YEHUU IpeaMeTa B OCHOBHOM IIKOJIE JOMUHUPYIOLIEE 3HAUCHUE
MPUOOPETH TaKUe LIETH, KakK:

* GopMHUPOBAHUE UHTEIJIEKTYaJIbHO PA3BUTOM JTUYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY IPUHATUIO PEIIEHUH, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

* HalpaBJICHHOCTh OOY4YeHHsS Ha CHUCTEeMaTHYecKoe MpUOOILIEHNEe YydJalluxcs K
CaMOCTOSITEJIbHOM ~ MMO3HABaTENbHOM  JIEATENIBHOCTH, HAy4YHbIM  METOJaM  [O3HaHuS,
(hopMUPYIOITUM MOTHUBAIIMIO U PA3BUTHE CTIOCOOHOCTEN K XUMUU;

* o0OecredeHne YCIOBUM, CIIOCOOCTBYIOMIUX MPUOOPETCHUIO OOYYaIOMUMHUCS OTIBITA
pa3zHooOpa3HON AeATeIbHOCTH, MO3HAHUS M CaMOIO3HAaHMS, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHI[i ), UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JJIs1 Pa3IMYHBIX BUAOB JESTEbHOCTH;

* (opmupoBaHue yMEHUN OOBACHATH M OICHMBATH SBIICHUS OKPYXKAIOUIETO MHpa Ha
OCHOBAHUM 3HAHUW U ONBITA, OJYYCHHBIX IIPU U3yUYEHUN XUMUU;

* popMupoBaHUE y 00yJaIONINXCS TYMaHUCTUYECKUX OTHOLIEHHH, MOHUMaHUS [IEHHOCTH
XMUMHYECKUX 3HAHMM A BBIPAOOTKU 3KOJOTHYECKU II€JIeCOO0Pa3HOro MOBEJIEHUS B OBITY U
TPYAOBOM NESITEIBHOCTH B LIEJISIX COXPAHEHHUSI CBOETO 3/I0POBbA M OKPYXKAIOIIEH MPUPOIHOMN
Cpelbl;

* pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJI U
CaMOBOCIIMTAHUIO Ha OCHOBE YCBOEHHUs OOIIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BbIOOPY MpOGUIIs U HAIIPABJICHHOCTHU JalbHEHIIET0 00YUeHHUS.

MecTo yueOHOro npeaMera « XuMusH» B y4eOHOM IJIaHe
B cucreme oOmero oOpa3oBaHus «XuMHS» TpH3HAHA OO0sA3aTCIBHBIM y4ECOHBIM
npeaMETOM, KOTOpBIfI BXOAUT B COCTaB Hpe,ﬂMeTHOﬁ obnactu ((ECTGCTBCHHO'H&Y‘IHBIG
MpeIMeThl». YUeOHBIM IJIaHOM Ha e€ u3ydeHue oreneHo 138 ydyeOHBIX 4acoB — MO 2 4 B
HCIOCIIIO B 8 1 9 KIaccax COOTBETCTBEHHO.

Conep:xanne o0pa3oBaHus 10 rogamM o0y4eHus

(mpakTHyeckas JacThb y4eOHOT0 CoJIepKaHus npeaMera yCHUJICHA
MaTepuaTbHOTEXHHUECKONH 0a3oif meHTtpa «Touka pocta» / AETCKOrO TEXHOMapKa
«KBaHTOpHYyM», HCIONB3YeMOTO I peaau3alliid 00pa30BaTelbHBIX MPOTPaMM B pamMKax
MIpernojaBaHusl XUMUH )

8 KIIACC 2022/2023 yueonwiit 200

Beeoenue

Uto mzyuaetr xumus. [Ipocteie u cioxxHble BemecTBa. CBOMCTBA BelIECTB. XUMHYECKHUI
aneMeHT. DOopMbI CYIIECTBOBAHUSI XUMUUYECKOTO 3JI€MEHTA. XUMHUYECKUE SBIICHUS, UX OTIUYNE
oT (usuueckux siBieHUd. J[OCTWIKEHHS XMMHMHM W WX TPaBHIBHOE HCIOJb30BaHue. Mcropus
BO3HUKHOBEHHUS U PA3BUTUSI XUMUU. POJIb OT€UECTBEHHBIX YUEHBIX B CTAHOBJICHUH XUMUYECKON
Hayku. OcHOBHbIE 3akOHbI XumuH. OOIIee 3HAKOMCTBO CO CTPYKTYpOH MEpPHOIUYECKON
TabnmuIel: mepuoabl W rpymnmbl. Tabmuua JI.M. MengeneeBa kak cIpaBOYHOE MOCOOHE s
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MOJIydeHUsI CBEACHUH O XUMHUYECKUX dyeMeHTax. OO0O03HaueHHE XHMUYECKHUX DJIEMEHTOB.
[IpoucxoxaeHne Ha3BaHWN XMMHUYECKHX dJIEMEHTOB. Tabmuma MeHzeneeBa Kak CIPaBOYHOE
nocodue AJIsl MOJIydeHUsI CBEACHUH O XUMHUYECKUX dJIeMEHTaX. XuMHuueckas Gpopmyrna, UHICKC,
Kod(pduureHT: 3anucu u uteHue ¢popmyin. Macca aToMoB 1 MoJieKyln. OTHOCHTEIbHAS aTOMHAs
Macca. OTHocuTenbHasi MOJIeKyJIsipHasi Macca. Pacuer MaccoBOM JOJIM XMMHYECKOTO 3JIEMEHTa
o opmyse BeniecTna.

Amomul Xumuueckux 31emMeHmos

JlokaszarenbcTBa CIOXKHOCTH CTpoeHus atoMoB. OmbiTel Pesepdopma. Ilmanerapnas
MOJIENIb CTPOCHMS aTOMOB. XAapaKTEpPUCTHKAa HYKIOHOB. B3aMMOCBS3b NOHATHH: IPOTOH,
HEUTpOH, MaccoBoe uucio. COBpPEMEHHOE ONPEACICHUE MOHATUS «XUMHUYECKUHM 3IEMEHT».
W3meHeHus, MpoUCXoJIIMe ¢ YUCIOM MPOTOHOB, 3JIEKTPOHOB U HEHUTPOHOB B COCTaBE aTOMOB
XMUMHMUYECKUX DJeMEeHTOB. M30Tombl, Kak pa3HOBUAHOCTH AaTOMOB OJHOTO 3JIEMEHTA.
XapaxkTepucTuka 31eKTpoHOB. CTpoeHue 3JIeKTPOHHBIX 000JI0UueK aTOMOB 3ieMeHTOB. [loHsaTue
O 3aBEpUICHHOM M HE3aBEPUICHHOM 3JIEKTPOHHBIX (SHEPreTH4ecKuX) ypoBHsX. Pacnonoxenue
AJIEKTPOHOB Ha DHEPreTHMYECKUX YPOBHAX, AaTOMbl METAJIOB M HeMmeTauioB. LoHb
MOJIOKUTENbHBIE U oTpuLaTenbHble. [lonsTre nona. Monel, 00pa3zoBaHHbBIE aTOMaMH METAJUIOB U
HeMeTaisioB. [loHsATHEe 00 MOHHOM CBSI3M, CXeMbl OOpa30BaHMUS MOHHBIX coeluHEHUH. Cxembl
o0pa3oBaHUsl MOJIEKYyJl. DJIEKTPOHHbIE M CTPYKTypHble (opmynbl. KoBaneHTHas mnoisipHas u
HeToJsIpHas XuMudeckne cBsi3u. CxeMbl oOpazoBanus Monekyn coequaenuii (HCI, H20, NHz u
Ip.). DIEKTPOHHBIE U CTPYKTYpHbIE (popmynbl. CxeMbl 0Opa3oBaHMs JABYXaTOMHBIX MOJEKYI
BOJIOPOJa, XJIOpa, CEphbl, a30Ta W Jp. DJIEKTPOHHBIE W CTPYKTypHBbIE (opmyinsl. KpaTHOCTh
XUMHUUYECKON CBsI3U. [loHATHE O MeTammyeckou cBsi3U. EnuHas mpupoia XMMHYECKOW CBSI3H.
[TonsitTue o0 arom-uonax. [loHsTHe 00 00OOIIECTBICHHBIX JJIEKTpOHAX. BrinoiaHeHue
YIpaKHEHHUH, MOJIrOTOBKA K KOHTPOJILHOM pabdoTe.

Ilpocmuie éeuwiecmea

XapakTepuCTUKa MOJIOKEHUSI SJEMEHTOB-METAIIOB U HeMeTauioB B llepuoanueckoi
cucreme. CtpoeHue ux aromMoB. PU3NYECKHE CBOMCTBA METAJUIOB M HEMETAJIOB — IPOCTBIX
BemecTB. Pacuer OTHOCHUTENBHOW MOJEKYIApHOW Macchl (MOBTOPEHME). AJUIOTPONHUS Ha
npuMepe oJoBa, ¢ochopa, kuciaopoga u yriaepona. KommdecTBo BemecTBa M €AMHUIBI €TO
U3MEPEHUS: MOJIb, MUJUIUMOJIb, KUIOMOJIb. [locTosiHHas ABoragpo. Pacuer MoJIeKyIIIpHBIX Macc
BEUIECTB 10 HUX XUMHUYECKUM GopmyinaM. MuMMoisipHass M KWIOMOJISIpHAs MaccChl.
BrinosiHeHue ynpaKHEHUHN € UCIIOJIB30BAHUEM IOHATHH «IIOCTOSHHAsI ABOTagpo», «KOJIUYECTBO
BELIECTBa», «Macca», «MoyspHas Macca». OO000IleHHEe U 3aKpeIuleHue 3HAHUM 10 Teme
«KonnuecTBo BelecTBay, pelIeHUe 3KCIIepUMEHTaNbHBIX 3a1a4. [loHaTue o MonsipHOM 00BEME
razoB. HopmanbHbie ycnoBus. MUJUTUMOJISPHBIA W KHJIOMOJISIPHBIH 00beM. BrimonmHeHue
YIPaKHEHUH C MCIOJIb30BAaHUEM MOHATUH «MOJIAPHBIA O0BEM», «KOJIMYECTBO BEIIECTBAY,
«Macca», «MojsipHas Macca». O000IeHe U 3aKperuieHue 3HaHui Ha TeMy «MoJsipHBIi 00beM
ra3oB», pellleHHe SKCIepUMEHTaIbHbIX 3aau. O600LUIeHre U cucTeMaTu3alus 3HaHui. Perenue
3a/1a4 U YIPaXHEHUH C UCIIOJIb30BAHUEM MOHITHH «KOJMYECTBO BELIECTBAY, «MOJISIPHAS Maccay,
«MOJIIPHBIN 00BEM», «IIOCTOSIHHAsE ABOTaJIpO».

Coedunenun Xumuueckux 371eMeHmos

Ilonsitue o creneHu okucineHus. OrnpenelieHUe CTENEHM OKHUCICHHMsS Mo (Gopmyiaam
coequHenuil. CocraBieHue ¢(opMyn OWHAPHBIX COEIMHEHMH, OOmMH crnoco® MX Ha3BaHWM.
Oxcunpl. CocraBieHue ux ¢opmyin W Ha3BaHud. Pacuersl mo ¢gopmynam. CoctaB M Ha3BaHUSA
OCHOBaHMH, X Kiaccu¢ukanus. Pacuetsl mo ¢opmynam ocnoBanuid. [IpencraBurenn: NaOH,
KOH, Ca(OH).. Pacuerst mo ¢opmynam ocHoBanuii. CocTaB W Ha3BaHUS KHCJIOT, HX
kinaccupukanus. Pacdersl mo dopmynam kucnoT. IlpenctaBurenu kucinor. Pacuersl 1o
¢dopmynam kucnoT. CoctaB M HazBaHus cojeld. Pacuersl mo gopmynam coneit. IlpeacraButenu
coxneii: NaCl, CaCOs, Cas(PO4).. Pacuersr mo ¢opmymnam coneii. IIpoBepounas pabora 1o
OCHOBHBIM KJIaccaM HEOpraHM4YeckKHx BeliecTB. PacueTbl mo (opmynaaM OCHOBHBIX KJIaccOB
HEOpPraHMYecKuX BemecTB. AMQOTepHble M KpUCTANIMYecKue BellecTBa. Kpucrammmyeckue
pemetku. [ToHATHA O MEXMOIEKYIIPHOM B3aUMOJECHCTBUN M MOJIEKYJIIPHOM KpUCTANINYECKON
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pemierke. CBOMCTBA BEIIECTB C 3TUM THUMNOM peuieTku. CBOMCTBa BEIECTB C Pa3HBIM THIIOM
KPUCTAJUTMYECKUX PEIIETOK, UX MPUHAJICKHOCTh K Pa3HbIM KJlaccaM coenuHeHuil. B3auMocss3pb
TUIIOB KPUCTAUIMYECKUX PEHIETOK U BUJOB XUMUYECKOM CBsi3U. [IOHATHS O YMCTOM BEIIECTBE U
cMmecH, ux oTnuus. [IpuMepsl )KuIKuX U ra3000pa3Hbix cMeceit. CriocoObl pa3/ieieHust CMECeH.
[TonaTus 0 10AM KOMIIOHEHTa CMECH. BplunciieHne ee B CMECH U pacueT Macchl Win o0bema
BEILIECTBAa B CMECH 10 €ro joJie. Pemenue 3a1a4u u ynpakHeHUN Ha pacueT J0JM (MacCOBOU HIIH
00BEMHOW) U HAXOXKICHHE Macchl (00beMa) KOMIIOHEHTa CMECH. BhIMoJIHEHNE yIpaXHEHUH U
perieHue 3aiay.

H3menenusn, npoucxooawjue c geujecmeamu

Crioco0Obl OYMCTKH BEIISCTB, OCHOBAaHHBIE HAa WX (DM3MUECKUX cBoicTBax. OYHCTKa
MMUTHEBON BOJBI, mNeperoHka Hedru. IloHATHE O XUMHUYECKHX SBJICHUSAX, WX OTIUYHE OT
¢buszuveckux. [lpu3Haku W ycrmoBUsSI MPOTEKAHMS XUMUYECKUX peakiui. Peakmust ropeHwus.
KonuuecTBeHHass CTOpOHAa XMMHUYECKHMX pEaKIMid B CBETe Y4eHHs 00 aToMax M MOJIEKylax.
3HavyeHHe 3aKOHAa COXpaHeHus macchl BemiecTB. Poss M.B. JlomonocoBa u [[. JlanmbroHa B
OTKPBITUM W YTBEPKJICHUM 3aKOHA COXPAHEHHS Macchl BemecTB. [loHSATHE O XHUMHUYECKOM
YpaBHEHUHU KaK 00 YCIIOBHOMW 3alMCH XUMHUUYECKOW PEAKIUU C MOMOIIBI0 XUMHYECKUX (HOPMYIL.
3HaueHue HHAEKCOB U Ko3(duuuentoB. CocTaBieHHE YpaBHEHHH XMMMUYECKHUX pEaKIUil.
Pemenne 3amady Ha HaxXO0XXJICHHWE KOJIMUECTBA, MAcCChl WM OOBEMa MPOAYKTAa PEAKIMH TIO
KOJIMYECTBY, Macce Wi 00beMY MCXOTHOTO BEIIECTBA. 1€ K€ pacdyeThl, HO C MCIOJb30BaHUEM
MOHATUS «J0JIsH» (MCXOJHOE BEIIECTBO JIAaHO B BUJE PAcTBOPA 3aJaHHON KOHIIGHTpAIUK WIIN
COJICPXKUT OTPEJICIICHHYIO JIOJTI0 TIpuMecei). PerieHne skcrepuMeHTaIbHbBIX 3a/1a4, 3aKPETICHIE
3HAHUM MO TeMe «XUMHUYECKUE ypaBHEHUs». CYIIHOCTh PEAKIHI Pa3JIOKEHUS] U COCTABIICHUE
YpaBHEHUN peaKkui, MPOJEIAaHHBIX yduTeseM. [IoHATHE O CKOpOCTH XMMHUYECKUX pPEaKIHil.
Karamuzatopel, depmenter. CymHocTh peakuuid coeauHeHus. (CocTaBlieHHE ypaBHEHUU
peakuuii, npoAenaHHbIX yuutesneM. CylHOCTh peakiuid 3amenieHusi. CocTaBIe€HUE ypaBHEHHM
peakumii, NpOJCIAHHBIX Y4YUTENeM. Pl aKTMBHOCTM METAJIOB, €r0 HCIHOJIb30BAaHUE JUIS
MIPOTHO3UPOBAHUSI BO3MOXKHOCTH IPOTEKAHUs PEAKIUH MEXIy MeETaulaMM M PacTBOpaMu
KHUCIJIOT. Peaknuy BBITECHEHHsI OTHUX METAJUIOB M3 PAacTBOPOB MX COJIEH JIPYrUMHU METAJIaMU.
CymHocTh peakiuii oomeHa. CocTaBieHHE YpPaBHCHHMM pEaKIUH, MPOJCITAHHBIX YUUTEIICM.
Peakuuu neltpanuzanuu. Y CIoBUsS TEUCHUSI PEAKIIMI MEXy pacTBOpaMu KHUCJIOT, WIEIOYeH U
cojiel N0 KOHIA. Tumbl XUMUYECKUX peakuui (Mo MpPU3HAKY «UHUCIO M COCTAaB MCXOJHBIX
BEIIECTB M IMPOJIYKTOB pEaKIUu») Ha IMpUMEpe CBONCTB BOJbL. Peakuus pasznokeHus —
AJIEKTPOJIN3 BOJbl. Peakiuu coeauHeHHs — B3aMMOJEHCTBHE BOJBl C OKCHUAAMHM METAIIOB U
HeMeTtauioB. [loHstne «ruapokcuasl». Peakuuu 3amemieHus — B3aUMOJCHCTBHE BOJBI C
LIEJIOYHBIMU U MIEJIOYHO3EMEIbHBIMU MeTamamMu. Peakiuu oOMeHa (Ha mpuMepe THIpoju3a
cynbdaTa amoMUHMS U KapOunga kanbius). Pemenue 3amau u ynpaxHeHuil. IloarotoBka k
KOHTPOJILHOU paboTe.

Ilpocmeiimue onepayuu c geuyecmeamu (XumuuecKuili NPAKmMuKym)

[IpaBuna TexHukH O€30MACHOCTH NpU OOpalIeHHH C JAOOPATOPHBIM 000PYAOBAHHUEM,
npu paboTe B KaOMHETE XMMHUH. 3HAKOMCTBO C Ja0OpaTOpHbIM 000pynoBaHueM. DU3NYECKUe U
XUMUYECKUE PEAKIUU MpU ropeHuu cBeun. KauecTBeHHbIN cocTaB mouBbl. Cpella MOYBEHHOIO
pactBopa. Ananu3 Bojbl. [Ipo3pauHocTs Boabl. IIpu3HAKM XMMUYECKUX pEAKIUM: BBIJIECICHUE
rasa, BbIIaJCHUE OCajJKa, M3MEHEHHE 11BeTa BeulecTB. KauecTBeHHble peakiuu. [Ipurorosienue
pacTBopa caxapa M pacueT €ro MacCoBOM J0JM B PacTBOPE.

Pacmeopenue.  Pacmeopv.  Peakuyuu  uonnozo  oomena.  Oxuciaumenwvho-
6occmanoeumesnibHble peaKyuu

PactBopbl. ®usnueckas U XUMHUYECKass TEOPHUs pPACTBOPOB. TeEIUIOBBIE SIBICHUSA MpPHU
pacTtBopeHuu. ['Waparbl W KpUCTAJUIOTUAPATHI, KpUCTAUIM3alMOHHAas Boda. HacwlieHHbIe,
HEHACBIIIEHHbIEC, MEPECHIIIEHHbIE PACTBOPBL. XOPOIIO PACTBOPUMBIC, MaJOpPaCTBOPUMBIE U
MPAKTUYECKH HEPACTBOPHUMBIE BEIIECTBA. DJIEKTPOIUTHI U HEAIEKTPOIUTHL. DIEKTPOIUTUUYECKAS
JUCCOIMAaIMs U accouuanus. MexaHus3M IUCCOIMAIMU BEIIECTB C PA3JIMYHBIM TUIIOM CBSI3U.
CreneHb ANIEKTPOIUTHYECKON nucconuanuu. CUIbHBIC U cadble DMEKTPOIUTHI. DIEKTPOIUTHI U
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HEAJIEKTPOJINTEL. MeXaHu3M AMCCOLMAllMM BEIECTB C pPa3jIMUHbIM TUIOM CBs3U. CTerneHb
AIIEKTPOIUTUYECKON qucconnanui. CuiibHble U cradbie 3eKTponuThl. MoHbl. CBOIICTBa HOHOB.
Knaccugukamus HOHOB 10 COCTaBY (IIPOCTHIE M CIOXKHBIE), TI0 3apsiny (KAaTHOHBI U aHUOHBI), TIO
HAIMYHMIO BOJHOM 000JI0UKK (THAPOTHPOBAHWE M HETUAPOTHUpOBaHME). OCHOBHBIC MOJIOXKECHUS
TO/M. Peakuuu B BOJHBIX PacTBOpax 3IEKTPoIUTOB. HeoOpartumbie u oOpaTHMbIE pPEaKIIHH.
MonekynsspHoe ¥ HOHHOE YypaBHEHHUE peakiuil. Peaknum wonHoro oOmena. Peaxiuun
HedTpamu3anuu. Kucnotel. WX wimaccupukanus 1O pasIudHBIM Ipu3Hakam. OmnpeneneHue
KHMCJIOT KaK 3JIEKTPOJIMTOB, UX Juccouuanus. B3anMoaencTBue KUCIoT ¢ METaulaMM, YCIOBUS
TEUEHMsI TUX peakUuil. DIEKTPOXUMHYECKUN psiJi HaNpsyKeHUs MeTauioB. BzaumopelictBue
KHUCJIOT C OKCHMJAaMHM METaJUIOB M OCHOBaHMsAMHU. Peakumm HeWrpanuszauuu. BzaumoneiictBre
KHUCJIOT C COJISIMU. 3allMCh YPaBHEHUH peaKIUil (MOJIEKYJISIPHBIX U HOHHBIX) C UCIIOJIb30BAHUEM
Tabnuubl pactBOpuUMOCTH. OmnpeneneHue OCHOBAaHUM Kak 3JIEKTPOJUTOB, UX JUCCOLMAIIMSL
Knaccudukanus ocHOBaHWI 1O pa3IWYHBIM TpPU3HAKaM. B3auMojaeilcTBHE OCHOBaHUHN C
KuciaotaMu (moBTOpeHue). B3aumopeiictBue menoued ¢ conamu  (pabota ¢ Tabmuuein
pacTBOPUMOCTH) U OKCHJaMU HeMeTaisioB. Pa3noxkeHue HepacTBOpUMBIX ocHoBaHHil. CocTaB
OKCHUJIOB, X Kiaccudukamus. CBONCTBAa KUCIOTHBIX U OCHOBHBIX OKCHI0B. OnpeeneHue coyiei
KaK DJEKTpPOJUTOB, uX nuccouuanusa. Krnaccuduxanus coneil. BzaumopeiictBue coneit c
MeTaJulaMH, OCOOCHHOCTH OSTHUX pEaKIUid W B3aUMOJICHCTBUE cojiel ¢ coisiMu (paboTa ¢
Tabiuuel pactBopuMocTH). B3aumozeiicTBue coseil ¢ KUCIOTaMu U 1eno4aMy (IIOBTOPEHUE).
[ToHsiTHE O TEHETHYECKOUW CBSI3M M F€HETHYECKHX psAaX METAUIOB M HEMETAIIOB. Pa3znuyHbie
MPU3HAKA KJIacCUPUKAIMM XUMHUYECKMX peakuuid. OmnpeneneHue cTeneHedl OKHUCICHUS
AJIEMEHTOB, O0Opa3yloImUX BemecTBa pa3audHbiXx kiaccoB. Peaknuu OBP. Tlonstre 00
OKHCIIUTENE U BOCCTAHOBUTEJNE, OKUCIEHUN U BOCCTAHOBJIEHNH. PeleHne pacyeTHbIX 3a]1a4 IO
YPAaBHEHUSM, XapaKTEPHU3YIOLIMM CBOWCTBAa OCHOBHBIX KIIACCOB COEIUHEHUN, U BBINOJHEHHE
OCHOBHBIX KJIACCOB COEIMHEHHWW JTOr0 IUIAHA HA TEHETHYECKyr CBia3b. [loaroroBka k
KOHTPOJIbHOU padoTe. ToroBast KOHTposIbHas padoTa.

9 KIIACC 2022/2023 yueonwiii 200

Oowasa xapakmepucmuka XumMu4eckux iemenmos (4 u).

CrpoeHue aToma, XapakTep MPOCTOTo BEIIECTBA; CPAaBHEHUE CBOWCTB MIPOCTOTO BEIIECTBA
CO CBOWCTBaMH MPOCTBIX BEHIECTB, OOpPAa30BAaHHBIX COCETHUMH IO MEPHOJY U MOArPYIIe
3JIEMEHTaMU; COCTaB U XapaKTep BBICUIEr0 OKCUAA, TUIPOKCUIA; COCTAB JIETYYEro BOJOPOJAHOTO
coemuHeHUs (11 Hemertaiia). CBoicTBa anekTpoiauToB B cBere TOJ[. I'eHeTmueckue psibl
Metaiia 1 Hemetayia. CaMmoctosrenbHass paboTa ¢ ydauuMucs. 3akperuieHne maTepuala.
[lonsitne o mnepexoaHbIx »3ieMeHTaX. AM@oTepHOCTh. ['eHeTHYecKHil psii TMepexoaHOTo
anemenTa. [lepuoanueckuii 3akoH u [lepuoauueckas cucrema, ctpoeHue aroMa. 3Hadenue [13 u
IC.

Memannwt (14 u)

XapakTepucTUKa TMOJOXKEHUS JJIEMEHTOB-MeTauloB B [lepuoanueckoit cucrteme.
CrpoeHue atroMOB MeTayuIOB. MeTalIM4eckue KpUCTAINTMYECKHe pelieTku. Merammueckas
XMUMHYECKasl CBA3b. XapaKTEPUCTHUKA OOLIUX XUMHUYECKUX CBOWCTB METAJIOB HA OCHOBAHUH UX
MOJIOKEHUST B DIIEKTPOXUMHUYECKOM pAIy HampsHKeHU B CBeTe TMpeACTaBIeHHH 00
OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX peakiusax. CaMopoaHble METAJIIbl 1 OCHOBHBIE COETUHEHUS
METaJUIOB B npupoje. Baxuelmue pyasl. [loHATHE 0 MeTaIypruu U €€ pa3HOBUIHOCTAX: TUPO-
, TUAPO-, anekTpomeTautypruu. Kopposus metamioB. CriocoOsl 3aIMTH METAIIOB OT KOPPO3HUH.
OcoOenHocTH (PU3UYECKHX W XMMHUYECKHX CBOMCTB IIENOYHBIX METAIOB. Baxueiue
COCIMHEHUS MICJOYHBIX METAIJIOB: MIENOYM, COJIM, UX CBOWCTBa M mpuMeHeHue. OOmas
XapaKTePUCTUKA METAIJIOB BTOPOW TPYNIbI TJIaBHOW MOATPYIIBI, OCHOBHBIE (DU3MUYECKUE W
XMMHYECKHE CBOWCTBA IIEIOYHO3EMEIbHBIX MeTaUIoB. Baxueimue coenqunenus Ca u Mg, ux
npuMeHeHne. Posib Kanblivsg U MarHus B KUBBIX opranu3Max. CTpoeHue aroma, pusnveckue u
xumudeckue cBoictBa. [lpumenenune amomunus. CoeaUHEHUs aATIOMHUHHS — OKCHUIBI H
TUAPOKCHUIBI, NX aM(POTEPHOCTh. BaxkHeHIne conu amoMUHNA. 3aKperieHue U CUCTeMaTH3alus
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3HaHUH 10 TJIaBe MEPBOU: 00IIas XapaKTEPUCTHKA METAIIOB, XHMUYECKHUE CBOMCTBA METAJUIOB.
Pemenune skcriepuMEHTANbHBIX 3a4a4, peunieHue ypaBHeHuil. CTpoeHue aroma xkenesa.
duznyeckue U xumudeckue cpoiictea. [Ipumenenune xeneza. Coenunenus xenesa |l u xenesa
I1l. I'eneTnueckue psabl. KauecTBEeHHbIE peakliMy HAa HOHBI JKele3a.

Ceolicmea memaninoe u ux coeOUHeHUuN (Xumudeckuil npakmukym)(3 u).

Pemrenne nenoyexk XuMH4YECKHUX MIPEBpALICHUN 10 BapuaHTaM. l1loBTOpeHne Ha mpakTuke
XMUMHMUYECKUX CBOICTB METAJJIOB. 3aKpEIUICHHE 3HAHUM [0 pPACIO3HABAHUIO M TOJYYEHUIO
BEILIECTB, 3aKPEIJICHUE 3HAHUM 110 XUMHYECKIUM CBOMCTBAM BEILIECTB.

Hememannwt (26 u)

[lonoxenue nHemeramuioB B Ilepuoanueckoit cucreme, OCOOEHHOCTH CTPOEHMSI HX
atoMoB. Psniel 30. Kpucramiueckoe CTpoeHre HEMETANIOB — IIPOCTHIX BEHIECTB. AJIIOTPOIIUSL.
O30n. CoctaB BO3ayxa. dusnueckue cBoHcTBa HeMeTaioB. OTHOCHUTEIHLHOCTh TOHSATHH
«METall» M «HeMeTal». XHUMHUYECKHE CBOICTBAa HeMeTauioB. OKHUCIUTENbHbIE CBONCTBA!
B3aUMOJICHICTBUE C METajulaMH, BOJOPOJOM, MEHEE 3JIEKTPOOTPULATEIbHBIMU METAJUIAMH,
HEKOTOPBIMH CJIOKHBIMH BeEII€CTBaMHU. BOCCTaHOBUTEIHHBIE CBOWCTBA HEMETAJJIOB B PEAKIIUSIX
C KHUCJIOPOJIOM, CJIO)KHBIMHU BEILECTBAMU-OKUCIUTEISIMU. MaKpO3JIeMEHTbl M1 MUKPOAJIEMEHTHI.
Ponb MUKpPOAJIEMEHTOB B JKU3HEIEATETILHOCTH PACTEHHM, )KUBOTHBIX M UyeloBeka. OpraHudeckue
BemecTBa: Oenku, KUphL, yriueBoabl. PepmeHtbl. Burammnsl. ['opmonsl. [lonoxenue B
[Tepuonnueckoit cucreme JI. M. MenneneeBa. CtpoeHne atoma U MoJieKysbl. Duznueckue u
XMMHUYECKHE CBOICTBA BOJOPOJA, €ro MojiydeHue U npumeHeHue. OOImas XapakTepuCTHKa
rajioreHoB. CTpoeHHe aTOMOB TaJOT€HOB, CTENEHU HX OKucieHus. CTpoeHue MOJIeKYI
raJioreHOB. ['aJlOTeHbl — MPOCTHIE BEMIECTBA. 3AKOHOMEPHOCTH B U3MEHEHUH UX XUMUUYECKHUX U
(DM3UYECKUX CBOWCTB B 3aBHUCHUMOCTH OT YBEIWYCHHUS TMOPSIKOBOTO HOMEPA XUMHYECKOTO
anemenTta. Kpatkue cBeneHust o xjiope, Opome, nozae, ¢rope. IlomydeHue Xia0poBoaopoaa.
XJIOpOBOJOPOJ B MPUPOJIEC. XJIOPOBOJOPOI U COJISIHASA KUCIOTA. XJIOPUAbI, UX MPUMEHECHHUE B
HapoHOM XO03stiicTBE. [loydeHne rajloreHoB METOJ0M AJIEKTPon3a. buosiornyeckoe 3HaueHne
rajJjoreHoB W uXx coeauHeHuil. Ilpumenenue ranoreHoB. CTpoeHME aroMa KHUCIOPOJa.
AnnoTponusi KUCIOpOJa. XapaKTEepUCTUKAa XUMHUYECKUX CBOWCTB KHCIOpPOJa B CBETE
npeacraBineanii 00 OBP. IIpumenenune kucmopoma. CTpoeHuWe aTtoMa cCepbl. AJUIOTPOTIHS.
®dusnyeckrue CBOKWCTBA POMOMYECKON cephbl. XapaKTepHUCTUKAa XMMHUYECKHX CBOWMCTB CEPHl B
ceere mpexacrabieHnii 00 OBP. Baxkwneiimme coeawHEHHUs CEpbl: CEPOBOJOPOM, CYIb(HIBI,
OKCHJbI, CEpHHUCTas KHUCJIOTa, CyAb(UTHI; HMX CBOWCTBa, IMOJyYEHUE U TMPUMEHEHHUE.
Pa30aBneHHas U KOHLUEHTPUPOBAHHAS CEpHAs KHCIIOTa, €€ CBOMCTBA, NOJYYeHHE U IPUMEHEHUE.
Peakuuu B3aumoaeicTBus ¢ cepHoi kuciaoToil. CtpoeHue aroMoB a3ota. CTpOCHUE MOJIEKYIIbI
azora. du3nyeckue U XMMUYECKUE CBOMCTBA a30Ta B cBeTe mpeacTtasieHuit 00 OBP. Ctpoenue
MOJIeKYNbl aMmMuaka. Pu3nyeckue CBOWCTBA, MOIydYeHUe, coOMpaHue, pacrio3HaBaHHEe aMMHUAKa.
XUMUYECKHE CBOICTBA aMMHaKa: BOCCTAHOBUTENIbHbIE U OOpa30BaHWE HOHA AMMOHHUS IIO
JOHOPHO-aKIENTOPHOMY MexaHu3my. CollM aMMOHHUA: COCTaB, IMOJy4eHUEe, (PU3UYECKHEe U
xumuueckue cBorictBa. [IpeacraBurenu. [Ipumenenne B HapogHOM Xxo3siicTBe. OKCHABI a30Ta.
A30THas KHCIIOTa, €€ CBoicTBa W mpuMeHeHue. Hutpatel, cemutpsl. CTpoeHue artoma.
Amnotponus. CpaBHEHUE CBOMCTB U MPUMEHEHHE KpacHoro u Oenoro ¢ochopa. Xumudeckue
coiictBa Qocdopa. Okeun docdopa (V) u oprodocdopnas kuciora. Comu oprodochopHOM
kucnotel. dochop B mpupone. Docopubie ynobperus. CrpoeHue aroma yriepoja.
AnnoTponusi, CBOMcTBa MoauduKanui — anMaza u rpadurta. Mx npumenHenue. AmopdHBIi
YTJIEPOJ U €ro copTa: KOKC, Caxka, JPpeBECHBIN yroib. AfcopOuus U ee MpaKTHUECKOe 3HaUCHHE.
XuMHuueckue cBoiicTBa yriepoaa. Okcunpl yriepoja, X CBOMCTBA, MOJyYEHUE U TPUMEHEHHUE.
CrtpoeHue MOJIeKy OKCUIOB yriiepojia. YToibHas KUCIOTa U ee colu. BaxHeilnine kapOoHaTHI:
KaJbIUT, COJa, TOTall — UX 3HaYeHHe U mpuMeHeHue. PacmoszHaBanue kapOoHatoB. Ilepexon
kapOoHaTOB B ruapokapOoHaTel U obOpatHo. CTpoeHue atoma. CpaBHEHHE €ro CBOWCTB CO
CBOMCTBaMM artoma yriepojaa. Kpucramimyeckuili KpEeMHHM, CpaBHEHHE €ro CBOWCTB C
yriepogoM. [lpuponubie coemuHenus kpemuus: SiOz, CHIMKAaTBI M AFOMOCHJIMKATBHI.
PasnoBugHOoCTH CcTekna, ero mpoucxoxiaenue. Ilomyuenue wnementa. IIpousBoacTtBo u
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MpuUMeHeHne cTekia, (apdopa, neMeHTa. 3akperyieHue W CHUCTEMaTH3alus 3HAHWKA 10 TeMe:
CTPOCHHME AaTOMOB HEMETAJJIOB, KOBAJICHTHAs HEMOJIApHAs XUMHUYECKas CBsA3b. PerieHue
OKCIIEPUMEHTAIBHBIX 3a/ad M ypaBHeHUH peakuuid. I[loarotroBka K KOHTpOJBHOW paborTe.
3akperieHue W CUCTeMaTH3alysl 3HAaHWK 10 TeMe: XMMUYeCKue W (DU3MYecKkue CBOHCTBA
HEMETAJUIOB,  XUMHYECKHE  peaklMH, KOBAJICHTHAas  MOJSApHas  CBsA3b.  PenieHue
AKCIIEPUMEHTAJIbHBIX 3a/a4 ¥ ypaBHeHUU. [loarotoBka Kk KOHTpOJbHOU pabote. Pabora Hazg
OITMOKaMHU.

Ceoticmea nememannoe u ux coeournenuii (3 u).

Pemenne skcnepumenTanbHbix 3amad no teme «lloarpynma kuciopoma». Pemenue
AKCIIEPUMEHTANIbHBIX 3a7a4 1o Teme «[loarpynmna azora u yriepoaa». 3aKperuieHHe 3HaHUN 110
MOJTYYCHUIO U PAaCIO3HABAHUIO Ta308B.

Opzanuueckue eeugecmea (12 u)

BemectBa opranuueckre u Heopranuueckue. [IpuumHBl MHOroOOpa3us OpraHUYEeCKUX
coenMHeHUN.  BaneHTHOCTh.  XMMHMYECKOE€  CTPOCHME  OPraHMYECKUX  COEIUHEHUN.
MonekynspHble U CTPYKTypHbIE (GOPMYJIbl OPTaHMYECKUX COCIMHEHHH. ['OMOJOTHYeCKuid psif
npenenbHbIX y/B. Paaukanel. M3omepsl u u3omepus. dusznueckue U XUMUYECKHE CBOMNCTBA.
Meran wm o2raH: cTpoeHHMe MoJeKyn. [opeHnme MeranHa u dtaHa. l[IpuMeHeHue wmetaHa.
XHUMHUYECKOE CTPOEHUE MOJIEKYJIbI ATUJICHA. J[BoWHasA CBA3b. B3auMoaelcTBue 3TUiIeHa ¢ BOJIOM.
[Tomumepu3zanus stunena. [lonustunen u ero 3Hadenue. [loHsATHE 0 MpenETBHBIX OJHOATOMHBIX
CIUpTax Ha IpUMEpe METaHoJa W 3TaHoja. TpexaTomMHbli crnupT rmnepuH. OkuciaeHue
STUJIOBOTO CMHPTa B YKCYCHBIN anpaerun. [lonstue o6 ampaerumax. OKHUCICHHE albJeTHIa B
kucioty. OIHOOCHOBHBIE HETpENEIbHBIE KapOOHOBBIC KHCIOTHI Ha TIPUMEpPE YKCYCHOU
kucioTel. Ee cBoiictBa u mpumeHenne. (CreapuHOBas KMCJIOTAa KaK MPEICTABUTENb >KHPHBIX
KapOOHOBBIX KHUCIOT. Peakmus srepudukanmu. [Tonstue o cioxubix spupax. Ilonsarue 00
aMUHOKHCIIOTaX. Peaknuu mnonukoHaeHcanuu. benku, ux crpoeHrne M OuOJIOTHYECKas POJIb.
[lentuanas cBs3p U nonunentuasl. [lepBuyHas crpykrypa OenkoB. buonormueckue QyHKIuU
O0enkoB. CBoiicTBa OETKOB M KauyeCTBEHHbIE peakiuu Ha Oenku. [loHsTHe 00 yrieBomax.
I'moko3a. Ee cBoiictBa u 3Hauenme. Kpaxman um memmonoza. Mx Ouosormdeckass poJib.
[Tonumepsl MpUPOIHBIE M CHUHTETHYECKUE. Peakuuu moamMepu3alvu M MOJUKOHICHCALMH.
[Imactmaccel W BOJIOKHA.  3akpeluieHME M CUCTeMaru3auus  3HaHuid.  Pemenue
9KCIIEPUMEHTAJIIbHBIX 33/1a4.

3axpennenue (6u)

O06o00menre, 3aKkperuieHHne W CUCTeMaTu3alus 3HaHWM 1Mo Kypcy XuUMHUH 9 Kiacca.
[ToBTOopenune mnpoiaeHubix TeMm: llepumoanueckuii 3akoH W Ilepuomuueckass cucrema, BHIbI
XUMUYECKUX CBSI3€d U TUIBI KPUCTAIMYECKUX PELIETOK, TUIbl XUMUYECKUX PEaKLUM, KIacChl
XUMUYECKUX COETUHEHU. PellleHne sKkcnepuMeHTANIbHbBIX 33/]a4, PEIICHUE YPaBHEHUN PEaKIIMil.

Meosrcnpeomemnvle ceasu

Peanuzanuss MeXNpeIMETHBIX CBA3€d Mpu M3ydeHUM xuMuu B 8 u 9 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MOHATHUH, ABJISIOIUXCS CUCTEMHBIMM JUIsl OTJCNBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA
OOu1re ecTecTBEHHO-HAy4YHbIe MOHATH: HAaydyHbIH (DakT, TMHOTEe3a, 3aKOH, TEOpHs, aHAJIu3,
CHHTE3, Kiaccu(uKkanusi, NEepUOJUYHOCTb, HAOMIOJECHNUE, OSKCIIEPUMEHT, MOJEeIUpOBaHHE,
U3MEpEeHUe, MOJeNb, SBJICHUE, INApHUKOBBIM 3(dexr, TexHosorus, marepuansl DPusmka:
MaTepusi, aToM, JIEKTPOH, INPOTOH, HEHUTPOH, MOH, HW30TOIl, PaJHOAKTUBHOCTb, MOJEKYIa,
JNIEKTPUYECKUH  3apsd, TPOBOJHMKH, IOJYNPOBOJAHUKH, AUIIEKTPUKH, (POTOIIEMEHT,
UH/IMKATOp, BELIECTBO, TeNo, 00bEM, arperaTHoe COCTOSIHME BeIecTBa, ra3, pacTBOD,
pacTBOPUMOCTh, KpHCTANIMYECKass pemETKa, CIUIaBbl, (PU3MUECKUE BEJIWYMHBI, €IMHUIIBI
U3MEpEHHUsl, KOCMUYECKOE MPOCTPAHCTBO, IMJaHeThl, 3BE3/bl, ConHne. buonorus: ¢gortocunres,
IpIxaHue,  Ouocdepa,  dKOcHCTeMa,  MHHEpaJbHbIE  yIOOpEHHs,  MHKPOAJIEMEHTHI,
MaKpOdJIEMEHTHI, MHUTaTeNbHbIE BellecTBa [eorpadus: armocdepa, ruapocdepa, MHUHEPAIbI,
TOpHBIE IOPO/IbI, NTOJIE3HBIE UCKOTIAEMBIE, TOINIMBO, BOJHBIE PECYPCHI.
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Ilinanupyembie pe3y/ibTaThl OCBOCHUS Y4€OHOI0 peaMeTa

Juunocmuvie pesynomamot  OOyuarowguiica  NOAYYUM  BO3MONCHOCHL O
dopmuposanun cnedyrouwux 1uunocmuoix YY/I:

. OIlpe/ieIeHue MOTUBALMU U3Y4EeHUsl y4eOHOr0 MaTepualla;

. OIICHMBAHME YCBAWBAEMOIrO Y4YE€OHOro MaTepuaja, HUCXOJsS M3 COLUAIbHBIX U
JIMYHOCTHBIX LICHHOCTEW;

. HOBBIIIEHUE CBOEro O00pa30BaTEIbHOTO YPOBHS U YPOBHS TOTOBHOCTH K
M3Y4YEHHIO OCHOBHBIX UCTOPUYECKUX COOBITHI, CBSI3aHHBIX C PA3BUTUEM XUMUU U 00ILECTBA;

. 3HaHUE NIPABUJI IOBEJICHUS B UYPE3BbIUYANHBIX CUTYalUsX;

. OIICHMBaHME COLIMAIILHOM 3HAaUMMOCTH Npodeccuil, CBA3aHHBIX C XUMUEH;

. BJIaJICHUE TpaBHJIaMu 0€30MacHOr0 OOpalleHUs] ¢ XUMUYECKUMHU BEIIECTBAMU U

000pyI0BaHUEM, TIPOSIBIICHUE IKOJIOTHUYECKOU KYIBTYPHI .
Memanpeomemmnuie pezyibmamot

PerynsitTuBHbIe

Obyyarowuiics NOIYYUM 803MOICHOCb Ol POPMUPOBAHUS CIEOVIOWUX PeCYTIAMUBHBIX
YVI:

. LeJIeNIoJIaraHue, BKJIIOYash TIOCTAHOBKY HOBBIX IieJiel, IpeoOpa3zoBaHHE
MPAaKTUYECKOW 33Ja4d B ITO3HABATENIbHYIO, CAMOCTOSITEIBHBIM aHAIW3 YCIOBHUW JIOCTHIKEHUS
L[EIM Ha OCHOBE Y4€Ta BBIJICJICHHBIX YUYUTEJIEM OPHUEHTHPOB JEHCTBHS B HOBOM Y4eOHOM
MaTepHaie;

. TUTAHUPOBAHUE MTYTH TOCTHIKCHHS TEJICH;
. yCTaHaBIICHUE IIEJICBBIX MPHOPHUTETOB, BBIJICICHUE AIbTEPHATHBHBIX CIOCOOOB
JTOCTYOKCHHS TIEJTH U BBIOOp HamboJiee 23h(HEeKTUBHOTO Crtocoda; © yMEHHE CaMOCTOSITETHHO

KOHTPOJHMPOBATh CBOE BpEMsI U YIIPABJIATh UM; * YMEHHUE NPUHUMATh PEIICHUs B MpoOIeMHON
CUTYaIIH;

. MIOCTAaHOBKAa YYEOHBIX 3aJad, COCTABJICHHE IUIAaHA | TIOCIEIOBATEIBHOCTH
JICUCTBHI;

. opraHu3arys pabo4ero MecTa Mpy BBHIITOJTHEHUH XUMHUUYECKOTO SKCTICPUMEHTA;

. MIPOTHO3MPOBAHUE PE3yIbTATOB OOyUYEHUs, OIICHMBAaHWE YCBOSHHOTO MaTepHala,

OIIEHKA Ka4yeCTBa M yPOBHS TOJYUYECHHBIX 3HAHUH, KOPPEKIMS TUTaHAa M criocoba JeWCTBUS MPHU
HeoOxoaumocTH . [lo3HaBarenbHbie OOyYaIOIMMICS MOTYIUT BO3MOXKHOCTD sl (POpMUPOBAHUS
CIEAYIOUIMX I03HaBaTelbHbIX Y'Y /1

. TIOMCK U BBIJCIICHHE UH(POPMALIUH;

. aHaJM3 YCJIOBHI M TpeOOBaHMIA 3a/1a4uM, BHIOOp, COMOCTABICHUE U OOOCHOBAaHUE
crioco0a pelieHus 3a/1a4u;

. BBIOOp HamOosiee d(HPEKTUBHBIX CIOCOOOB PEIICHUS 3aJa4d B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBHIA;

. BBIIBIDKEHHE M 000CHOBaHME TUTIOTE3bI, BBIOOP criocoba e€ mpoBepKH;

. CaMOCTOSITENIbHOE CO3JIaHUE aNroOpuTMa AEATEIbHOCTH TpPU PEUIeHUH MpoodiIeM
TBOPUYECKOTO U TIOUCKOBOTO XapakTepa;

. YMEHHUsI XapaKTepU30BaTh BEIIECTBA 110 COCTaBY, CTPOSHHUIO U CBOWCTBAM;

. OTIMCBIBAHUE CBOMCTB: TBEP/BIX, KHUJIKHUX, Ta3000pa3HbIX BEIIECTB, BHIICICHUE UX
CYIIECTBEHHBIX MPU3HAKOB;

. M300pakeHNe CoCTaBa MPOCTEHIIINX BEIIECTB C MOMOIIBI0 XUMUYECKHX (DOPMYIT U
CYITHOCTH XUMHUYECKUX PEaKIUi C TOMOIIbIO XUMUYECKHX YpaBHEHUM;

. MpoBe/IeHUe HAOIIOACHU, OTIMCaHNEe IPU3HAKOB U YCIIOBUHM TEUEHUS XUMUYECKUX

peaxunﬁ, BBITIOJIHCHUEC XUMHUYCCKOI'0 3KCIICPUMECHTA, BBIBOABI HA OCHOBC aHAJIM3a HaGJ’IIO)IeHI/Iﬁ



3a SKCIIEPUMEHTOM, pELICHHE 3a/ad, IMOJyYeHHEe XHUMHUYECKOW HH(OpMaruu M3 Pa3InYHBIX
HCTOYHUKOB;

. YMEHHUE OPTraHU30BbIBATh UCCIICAOBAHHE C IIETIBIO POBEPKHU TUIIOTES;

. YMEHHE JeJ1aTh YMO3AKIIOUEHUs (MHAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

. yMeHue OOBEKTHBHO OLEHHBATh WH(POPMAIMIO O BEHIECTBAX U XHUMHYECKHX
nporeccax, KpUTUIECKH OTHOCUTBHCS K TICEBIOHAYYHOU HH(POPMALIUH.

Kommynuxamuenwie

Obyyarowuiics  ROAYYUM — BO3MONCHOCMb Ol (QOPMUPOBAHUS  CILEOVIOUJUX
Kommynuxamusnvix YVJ/I[:

° IMOJIHOC W TOYHOC BBIPAKCHHEC CBOUX MBICJICI B COOTBETCTBHH C 3agadyaMu M
YCIIOBHUAMHU KOMMYHHUKALIUN
° AZICKBATHOC HCIIOJB30BAHMUEC PCEYCBLBIX CPCACTB JIA Y4JaCTUd B OHUCKYCCHU U

apryMeHTallMuu CBOEH MO3UIUHU, YMEHUE MPEJCTABIATh KOHKPETHOE COJIEpKaHUE ¢ COOOLIEHUEM
€ro B MMCbMEHHOMW U YCTHOU hopMe, onpeiesieHrne Crioco00B B3aUMO/IEHCTBUSI, COTPYIHUYECTBO
B IOMCKE U cOope nHpopMaIuy;

. ompeJieNieHne crnoco0OB B3aWMOJAEWUCTBUS, COTPYJHHUYECTBO B TOUCKE U cOope
nH(popmaluy, ydacThe B JAMajore, IJIAHUPOBAHUME OOLIUMX CIOCOOOB pabOThI, MPOSIBICHUE
YBOXHUTEILHOTO OTHOIIICHUS K JPYTUM yUallHMCS,

. OTIMICAaHWE COJCPXKAHUS BBITIONHICMBIX JCHCTBUHA C IEIbI0 OPHEHTUPOBKH B
MPEIMETHOTIPAKTHYECKOU JIeATEITBHOCTH;

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

. dbopmynupoBaTh COOCTBEHHO€ MHEHHE W TIO3WIMIO, AapTyMEHTHPOBATh W
KOOPJIUHUPOBATh €€ C MO3ULUAMHM NapTHEPOB B COTPYAHMYECTBE IMPHU BBIPAOOTKE OOLIEro
pElIeHNs B COBMECTHOM AEATEIbHOCTH;

. OCYILIECTBIISITh  B3aUMHBIA  KOHTPOJIb M  OKa3blBaTb B  COTPYAHHYECTBE
HEOOXOIMMYIO B3aUMOTIOMOIITb;

. IJIAHUPOBATh OOIUE CTIOCOOBI PabOTHI; OCYIIECTBISATH KOHTPOJb, KOPPEKIIHIO,
OIIEHKY JIeWCTBUI MapTHEPA, yMETh YOSK/1aTh;

. UCIIOJIb30BATh aJIEKBATHBIE A3BIKOBBIC CPEJICTBA ISl OTOOPaXKEHUSI CBOUX UYBCTB,
MBICJICH, MOTUBOB M MOTPEOHOCTEH; 0TOOpakaTh B pedH (onmucaHue, OOBICHEHHE) COJIep KaHue
COBEpIIaeMbIX JEHCTBUHN, Kak B (hopMe IpOMKON COLIMATU3MPOBAHHON peuH, Tak U B (opme
BHYTPEHHEH peun;

. pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHLIMIO, HCIOJIb3YSl CpEJICTBAa YCTHOW H
MMCbMEHHOM KOMMYHHMKAIlMM TpH paboTe ¢ TeKcTaMu Yy4yeOHHMKa U JOMOJHUTEIbHON
JTUTEPaTypOil, CIPAaBOYHBIMHM TaOIHIIAMH, MPOSBISATH TOTOBHOCTh K YBaXEHHIO WHOM TOYKHU
3peHus mpu 00CYKICHUH Pe3ybTaTOB BHIMIOJIHEHHON paOOTHI.

Ilpeomemnvimu pesynomamamu uzyyeHus npeomema «Xumusa» 6 8 Knacce A61a10mcsa
cneoyoujue ymeHun:

1. B nosnasamenvhoti cghepe:

AaBaTb OHPCHACIICHHUA HN3YUYCHHBIX MOHSTHI: BEMIECTBO (XI/IMI/I“IGCKI/II\/‘I 9JICMCHT, aTOM, HOH,
MOJICKYJIa, KPUCTAJUINYECKAA PCUICTKA, BEHICCTBO, MMPOCTHIC U CJIOKHBIC BCIHICCTBA, XUMHUYCCKAA
(I)OpMyJ'Ia, OTHOCHUTCIIbHAA aTOMHAd MacCa, OTHOCHUTCIIbHAA MOJICKYJIApHass MacCa, BAJICHTHOCTD,
OKCHJBbI, KHCJIOTBI, OCHOBAHMNA, COJINn, aM(I)OTepHOCTI), HHIAUKATOop, HepI/IOI[I/I‘IeCKI/Iﬁ 3aKOH,
nepuoanvccCKkasn cucrema, nepuoanveckad Ta6J'II/II_Ia, H30TOIIbI, XUMHNYCCKasa CBA3b,
QJICKTPOOTPUIATCIBHOCTD, CTCIICHb OKHCJICHUA, BHGKTpOHI/IT); XUMHUYCCKasa peaKknusd

(XuMu4ecKkoe  ypaBHEHHE, TEHETUYECKasl  CBSI3b,  OKHCIEHUE,  BOCCTAHOBJICHUE,
IEKTPOJINTUYECKAS JYCCOLIMALINS, CKOPOCTh XUMHUYECKOU peaxkuun);
* OIUCBIBATh JIEMOHCTPAL[MOHHBIE U CAMOCTOSITENIbHO MPOBEAECHHBIE SKCIIEPUMEHTBI, UCTIOJIb3YS
L 3TOTO €CTeCTBEHHbIM  (pycckui,  pOJHOH)  s3BIK M SI3BIK  XUMHH,
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ONMUCBIBATL W pas3jindaTb HU3YUCHHBIC KJIACChl HCOPraHUYCCKUX COGI[I/IHGHI/II;'I, IMpOCThIC U

CJIOJKHBIE BEILECTBA, XUMUYECKUE peakuuu;
KJIaccu(UIIMPOBATh U3Y4YCHHBIE 00BEKTHI u SBJICHUS;
HaOII0IaTh JIEMOHCTPUPYEMBIE M CaMOCTOSITENIBHO TPOBOJAMMBIEC OIIBITHI, XHUMHUYECKHE
peakuuu, IIpOTEKaroue B pupoie u B ObITY;

JeNaTh  BBIBOJIBI M YMO3AKIIOYEHHS W3 HAOMIONEHWUN, W3YYCHHBIX XHUMHUYECKUX
3aKOHOMEPHOCTEW, MPOTHO3UPOBATh CBOMCTBA HEHM3YYEHHBIX BEIIECTB 10 AaHAJIOTHUU CO

CBOMCTBAMH U3Y4YCHHBIX;
CTPYKTYpUpPOBAaTh H3YYEHHBI MaTepual U XUMHUYECKYI0 HH(POpPMAIUIO, MOJYyYEHHYIO W3
OPYrUX HUCTOYHUKOB;
MOJIETUPOBATh CTPOEHUE AaTOMOB 3JIEMEHTOB IEPBOI0 — TPETHErO0 NEPUOAOB (B paMKax

M3Y4YEHHBIX MOJI0KeHu Teopun . Pesepdopna), cTpoeHne mpoCcTenmx MOJIEKYII.

2. B yennocmno-opuenmayuonnoii cgpepe:
aHAJIM3UPOBATh U OLICHMBATh IOCJIEJACTBUS ISl OKpY)Karolled cpenbl ObITOBOM U
IIPOU3BOJICTBEHHON JESTEILHOCTH YeJIOBEKa, CBA3aHHON ¢ mepepaboTKOM BEIECTB.

3. B mpyoosoti chepe:
* TIPOBOJIUTH XUMHUYCCKUH SKCTICPUMEHT.

4. B chepe bezonacnocmu scuznedesmenrbHOCMu.:

* OKa3bIBaTh MEPBYIO MTOMOIIb TP OTPABIICHHSIX, OKOTaX U IPYTUX TpaBMaX, CBSI3aHHBIX
BEIIECTBAMU U JaOOPATOPHBIM 000PYJOBaHUEM.

ONHCHIBATH CBOWCTBA TBEPIBIX, J>KUIKUX, Ta3000pa3HBIX BEIIECTB, BBIACIAS HX
CYIIECTBEHHBIC TIPU3HAKHY;

* XapaKTepU30BaTh BEIIECTBA IO COCTaBYy, CTPOCHUIO W CBOWCTBaM, YCTaHABJIHMBAThH
MIPUYMHHO-CIICJICTBEHHBIE CBSI3M MEXK]Ty JAHHBIMH XapaKTEPUCTUKaMHU BEIIECTBA;

* PacCKphIBaTh CMBIC OCHOBHBIX XHMHYECKHMX TOHATHH «aTOM», «MOJICKYIIa»,
«XUMHYECKHI DIIEMEHT», «IIPOCTOE BEIIECTBO», «CIOXKHOE BEUIECTBO», «BAICHTHOCTHY,
UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XHMHU;

* U300pakaTh COCTaB MPOCTEUIIMX BEUIECTB C IOMOIIBI XUMHUYECKHX (OpMya H
CYIIHOCTh XMMHYECKHX PEaKIHi ¢ TOMOIIBI0 XUMUYECKUX YPAaBHCHHIA;

* BEIYHCIISATh OTHOCHTEIBHYIO MOJICKY/SIPHYFO U MOJIIPHYEO MacChl BEIIECTB, a TaKXKe
MAacCOBYIO JIOJIFO XMMHYECKOTO 3JEMEHTa B COCOMHCHHUSAX JUIS OIEHKH WX MPAKTHYECKOU
3HaYMMOCTH,

* CPaBHHBATH 110 COCTABY OKCHUJIbI, OCHOBaHUSI, KHCIIOTHI, COJIHU;

* KJ1acCU(UIIUPOBATH OKCHUJIBI U OCHOBAHUS 110 CBOMCTBAM, KUCJIOTHI M COJIH TI0 COCTaBY;

* [10JIb30BATHCS JTA0OPATOPHBIM 00OPYIOBAHUEM H XUMUYECKOH MOCYI0H;

* IPOBOJIUTh HECJIOKHBIC XMMHUYCCKHE OTBITHI M HAOIFOCHUS 32 U3MCHCHUSMHU CBOWCTB
BEIIECTB B MPOIECCe WX IMPEBpAlllCHUH; COOJIONATh IMpaBWIa TEXHUKH OE30MaCHOCTH TpHU
MPOBEICHUY HAOJIOJICHUI U OTIBITOB;

* pa3nuyaTh SKCIEPUMEHTAIBbHO KHUCIOTBI M INENOYM, TMOJIB3YSICh HMHIMKATOPAMU;
0CO3HaBaTh HEOOXOJUMOCTb COOJIIOJICHHsT Mep 0e30MacHOCTH IpU OOpallleHUH ¢ KUCIOTaMHu U
IeJI0YaMH.

* pacKphIBaTh CMBICH Nepuoaudeckoro 3akoxa J[. 1. Menneneesa;

* ONMChIBaTh M XapaKTepu3oBaThb TaOMMUHYO (OpMYy MEPHUOTUYECKON CHUCTEMBI
XUMUYECKUX JIEMEHTOB;

* XapaKTepu30BaTh COCTAB ATOMHBIX SJ€p W paclpe/ielieHue Yuclia SJIEKTPOHOB 10
SJIEKTPOHHBIM CJIOSIM aTOMOB XHMHYECKUX 3JIEMEHTOB MAJbIX MEPUOJIOB TEPHOANYECKON
CUCTEMBI, a TAK)Ke KaJIus M KaJlbIIUs;

* pa3nu4aTh BUJbl XUMHUYECKON CBS3U: MOHHYIO, KOBAJIEHTHYIO MOJSPHYIO, KOBAJIEHTHYIO
HETOJISIPHYIO U METAJNTHYECKYIO;
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* U300pakaTh SJIEKTPOHHO-UOHHBIE (POPMYJBI BEIIECTB, OOPA30BAHHBIX XUMHUYECKUMH
CBSI35IMHM Pa3HOTO BUJA;

* BBISIBJIATH 3aBUCUMOCTb CBOWMCTB BEILIECTB OT CTPOEHHUS X KPUCTAUIMYECKUX PELIETOK:
HMOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX, METAJUINYECKUX;

* XapaKTepU30BaTh XUMHMUYECKUE DJIEMEHThl U UX COCIMHEHHUS Ha OCHOBE IOJIOKEHUS
3JIEMEHTOB B IIEPUOJANYECKOH crcTeMe U 0COOEHHOCTEN CTPOCHUSI UX AaTOMOB;

* XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUYECKOE 3HAUECHUE MEPUOJNYECKOTO 3aKOHA U
MEePUOANYECKON CHUCTeMbl xuMuueckux anemeHToB [. . MenpaeneeBa; © oOBACHATH CYTh
XMUMHMUYECKUX MPOLECCOB U UX MPUHLMITUAIBHOE OTINYNE OT (PUIUUECKUX;

* Ha3bIBATh [IPU3HAKHU U YCIOBUS IPOTEKAHUS XUMUUYECKUX PEAKIUIL;

* YCTaHABJIMBATh IPHUHAUIEKHOCTh XMMHUYECKON peakuuu K ONpeAeIEHHOMY THUITYy IO
OJIHOMY M3 KJIacCU(IMKALMOHHBIX MPHU3HAKOB: 1) MO YMCIy M COCTaBYy MCXOAHBIX BEUIECTB U
MPOJIYKTOB peaklUuu (peakiuu COEOUHEHMs, pa3joXKEeHHUs, 3aMelleHuss U oOMeHa); 2) Ho
BBIJICJICHUIO MJIM MOTJIOLIEHUIO TEIJIOTHl (peakUuu 3K30TEePMUYECKHE U DSHIAOTEPMHUYECKHUE);
3) M0 M3MEHEHUWIO CTENEHEeW OKUCIICHHS XUMHYECKUX O3JIEMEHTOB (PEakKIMh OKHUCIUTEIBHO-
BOCCTaHOBUTEJBbHBIE); 4) IO 00PAaTUMOCTH Mpoliecca (peakiiuu 00paTUMble U HEOOPAaTUMBIE);

* COCTaBJIATh YPABHEHUS JJIEKTPOJUTHYECKOW TUCCOUMALMU KHUCIOT, IIETOYEH, COJEH;
MOJIHbIE M COKpaIIEHHbIE MOHHBIE YpaBHEHHsS peakluil oOMeHa; ypaBHEHMs] OKHCIUTEIbHO-
BOCCTaHOBUTEJIbHBIX PEAKIUH;

* IPOTHO3UPOBATH MPOIYKTH XUMUUYECKUX peaKluii o GopmyaM/Ha3BaHUSAM HUCXOIHBIX
BEIECTB; ONpPEAETATh UCXOIHbIE BellecTBa Mo (opMyliaM/Ha3BaHUSAM MPOJAYKTOB PEAKIIHH;

* COCTaBJISITh YPaBHEHHUS PEaKIUii, COOTBETCTBYIOLIUX MOCIIEOBATEILHOCTH («IETOUKEN)
MpeBpALEHUI HEOPraHNYECKHUX BEIIECTB Pa3INYHbBIX KJIACCOB;

* BBISIBJISITh B IPOLIECCE SKCIEPUMEHTA NPU3HAKH, CBUICTEIIBCTBYIOIINE O MPOTEKAaHUU
XUMHUYECKOHN PEaKIInu;

* IPUTOTOBJISITH PACTBOPHI C ONPEICTEHHON MAaCCOBOM JI0JIEM paCTBOPEHHOTO BEILIECTBA;

* ONPENENATh XapakTep Cpellbl BOAHBIX PACTBOPOB KHUCIOT W IIEJIOYEN MO HU3MEHEHHIO
OKpacKH MHJIUKATOPOB;

* IPOBOJUTh KAUYECTBEHHBIEC PEAKLIUH, MMOATBEPKJAIOIINE HAIMYUE B BOJHBIX PacTBOpax
BEILIECTB OTAEIIBHBIX HOHOB

* ONPENENATh IMPUHAUIEKHOCTh HEOPraHMYECKUX BEIIECTB K OJHOMY M3 H3YYECHHBIX
KJIACCOB/TPYIII: METAJUIbl U HEMETAILJIbl, OKCH/IbI, OCHOBAHU I, KUCIIOTHI, COJIH;

* COCTaBJIATH (POPMYIIBI BEIIECTB 10 UX HA3BAHUSM;

* ONPEJEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHHUS SJIEMEHTOB B BEILIECTBAX;

* COCTaBJIATh (POPMYJIBI HEOPTraHMYECKUX COCAMHEHHMH IO BAJICHTHOCTSAM U CTEHEHSIM
OKHCJICHUS AJIEMEHTOB, a TaKXKe 3apsiiaM MOHOB, YKa3aHHBIM B Ta0JIHIIe PAaCTBOPUMOCTH KHUCIIOT,
OCHOBAHUH U COJIEH;

* OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHS (PU3MUECKUX U XUMUYECKHX CBOMCTB MPOCTHIX
BEIIECTB (METAJUIOB M HEMETa/NIOB) M HMX BBICHIMX OKCHIOB, OOpa30BaHHBIX 3JIEMEHTAMU
BTOPOTO U TPETHETO MEPUOJIOB;

* Ha3pIBaTh OOIMIME XHMHYECKHE CBOMCTBA, XapakTepHble [UIs TPYIN OKCUIOB:
KHCIJIOTHBIX, OCHOBHBIX;

* Ha3pIBaTh OOIIME XUMHUYECKHE CBOMCTBA, XapakTepHbIE Ui KaXJOro M3 KJIacCoB
HEOPraHMYECKUX BEILECTB: KUCIOT, OCHOBAaHUMH, COJIEH;

* IPUBOJIUTh  NPUMEPBl  pEaKlUMil, MNOATBEPKIAIOIIUX  XUMHUYECKHME  CBOMCTBA
HEOPraHMYECKUX BEIIECTB: OKCUIOB, KUCIOT, OCHOBAaHUI U COJIEH;

* OIIPENENATh BEUIECTBO-OKUCIUTENb U BEIIECTBO-BOCCTAHOBUTEIb B OKHCIIHMTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKLIUSX;

* COCTaBJISITh OKUCIIUTENILHO-BOCCTAHOBUTENIBHBINA OanaHC (151 U3yYEHHBIX peakiuii) mo
MPEAJIOAKEHHBIM CXEMaM PEaKIIMii;

* IPOBOJIUTH  J1a0OpaTOpHBIE OMBITHl, MOATBEPXKJAIOIINE XHMHUYECKHE CBOMCTBa
OCHOBHBIX KJIaCCOB HEOPIaHUUYECKUX BEILIECTB;
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Ilpeomemuvimu pesynomamamu uzyuenus npeomema «Xumusy ¢ 9 Knacce a61a0mcs
cneoyroujue ymeHun:

1. B nosnasamenvhoii cgepe:
JaBaTh OMPEACTICHUS W3YUYEHHBIX MOHSATHI: BEIIECTBO (XMMHUYECKUH SIEMEHT, aTOM,
MOH, MOJIEKYJa, KPHCTAUTMYECKasl pEIIeTKa, BEIIECTBO, IMPOCThIE W CJIOXHBIC BEIIECTBA,
XUMUYecKass (popMyia, OTHOCUTENbHAsE aTOMHAsi Macca, OTHOCUTENbHAs MOJIEKYJIsIpHas macca,
BAJICHTHOCTh, OKCHUJBI, KHCJIOTHI, OCHOBAHWSI, comy, aMQpOTepHOCTh, HHIUKATOP,
MEPUOUYCCKHIA  3aKOH, TIEPHOJMYECKas CHCTEMa, NEepHOAMYECKas TaOJMIa, H30TOIIbI,
XHUMHYECKasl CBS3b, AIEKTPOOTPHUIATCILHOCTD, CTEIICHb OKHCICHUS, JICKTPOJIHT); XUMUICCKAsI

peakuusi (XMMHYECKOE YpaBHEHME,  TI'EHETHYecKash CBS3b, OKHUCIIEHHUE, BOCCTaHOBJICHHE,
JIIEKTPOJINTUYECKAS JUCCOLMAIus, CKOPOCTH XUMHUYECKON peaxuun);
* ONKCHIBATH JIEMOHCTPALMOHHBIE U CAMOCTOSITENIBHO MPOBEACHHBIE DKCIIEPUMEHTHI, UCIOJIb3Ys
JU1sL 3TOTO €CTECTBEHHBIN (pycckuid, pOHOIN) SI3BIK U SA3BIK XUMUH;
ONMUCBHIBATh W pa3jInyaTh M3Yy4YEHHBIE KIACChl HEOPraHMYECKHX COCAUHEHUM, IPOCThIE H
CIIOXKHBIE BEILECTBA, XUMUYECKHE peakuuu;
KJIaccu(UIPOBATh W3Y4YECHHBIE 00BEKThI 51 SBJICHMS;
HaOMOIaTh JEMOHCTPUPYEMBIE U CAMOCTOSATENBHO MPOBOAMMBIE OIBITHl, XUMHUYECKUE
peakuumy, MIPOTEKAIoINe B IpupoJie u B OBITY;

JIeNaTh BBIBOJIBI M YMO3AKIIOYCHHS W3 HAOMIONEHWM, W3YYCHHBIX XHUMHUYECKUX
3aKOHOMEPHOCTEH, TPOTHO3UPOBATh CBOMCTBA HEM3YyYEHHBIX BEIIECTB 10 AaHAJIOTHU CO

CBOWCTBAMM HA3yYCHHBIX;
CTPYKTYPHUpPOBAaTh H3YYEHHBIN MaTepuanl U XUMHUYECKYI0 HH(POpPMAIUIO, MOJYyYCHHYIO W3
IpYTUX HCTOYHUKOB;
MO/JICJINPOBAaTh CTPOEHUE ATOMOB 3JIEMEHTOB IEPBOTO — TPEThEro NEPUOJIOB (B paMKax

M3Y4YEHHBIX MOJIOKEeHNH Teopun . Pesepdopnaa), cTpoeHne mpoCcTeHIuX MOJICKYII.

2. B yennocmmuo-opuenmayuonnoii cpepe:
aHAJIM3UPOBaTh MU OIICHUBATh IOCIEACTBUS IS OKpYy)Karolled cpenbl ObITOBOM U
MIPOM3BOJICTBEHHOMN JESTEIbHOCTH YeJIOBEKa, CBA3aHHOM ¢ mepepaboTKOM BEIIECTB.

3. B mpyoosoti cghepe:
* MIPOBOJIUTh XUMHYECKUI IKCIIEPUMEHT.

4. B chepe bezonacnocmu scuznedesmenbHOCMuU:

* OKa3bIBAThH IICPBYIO NMMOMOIIB ITPpU OTPABJICHUAX, OXKOraX U APYIrUuX TpaBMaxX, CBA3aHHBIX
C BCIICCTBAMHU U J'Ia60paT0pHBIM O60py,Z[OBaHI/IeM.

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC (70 YACOB)

Haszeanue Tema ypoka OcHnognule 6uovt oeamenvhocmu | Ucnonv3os
pazoena oodyuarowguxcsa anue
000opyoosa
HUs
uenmpa
«Touka
Pocmay
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Beeoenue (5u) | 1.1lpeomem xumuu. | Ciymanue oObSICHEHUN YUUTEIS.
Bewecmaa. CamocrositenpHas paboTa ¢ yueOHUKOM.
OOBbsicHeHrEe HAOTIOJACMBIX SIBJIICHU.
2.Ilpespawenus
pespaty Pabota ¢ pa3garo4HbIM MaTepUAIIOM.
eeujecms. Ponb N
Caymanue oObSICHEHUH yIUTEIS.
Xumuu 6  JHCU3HU
CamocrosTenpHas padoTa ¢ y4eOHUKOM.
yenoseKd.
3.Kpamkuii  ouepk | Ciymanue oObsSICHEHUIH YUUTEIS.
ucmopuu pazeumusi | CaMocToATeNbHAs padoTa ¢ y4eOHUKOM.
Xumuu. Or6op W cpaBHEHHME Marepuaia Io
HECKOJIbKUM HCTOYHHKAM.
4.11CXD J.U. | Cnymanue 0ObsICHEHUN yIUTEISI. HaTtunk
Menoeneesa. 3naxku | CamocTosiTenpHas padoTa ¢ yaeOHUKOM. | BBICOKOMU
XUMUYECKUX Pabora ¢ Tabnuneit Menneneesa. TeMIeparyp
971eMEeHMO8. Pabora ¢ kapToukamu. bI, JlaTumk
TeMIIepaTyp
BI
TJTATUHOBBIHN
5. Xumuueckue
Anamuz Gopmyi.
Gopmyno.
OmuocumenvHas Pemenne TEKCTOBBIX KOJUYECTBEHHBIX U
AMOMHAA u | KAUCCTBCHHBIX 3a1a4.
MONEKYNAPHASL Crnymranue 0ObsICHEHUH YUUTETIS.
Maccenwl. Paborta B mapax.
PaboTa B rpynmax.
Amomul 1. OcHosnvie Jatuuk
PaGora ¢ pa3gatouyHbIM MaTepHaioM. .
XUMu4eckux | ceeoenus 0 o BBICOKOU
Cnymanue 0ObsICHEHUI yUUTes.
INEeMEHmM 08 CMpOoeHuU amomos. TeMIeparyp
CaMmocTrosTenpHas paboTa ¢ yaeOHUKOM.
(8w) H3zomonul. bl, Jlaruuk
TeMIIeparyp
Bl
IIJIATUHOBBIN
2. Cmpoenue | Cnyimanue oObsICHEHUN yIUTEIS.
91eKMPOHHBIX CamocTrosTenpHas paboTa ¢ yaeOHUKOM.
obonouex amomos. | Padbora ¢ Tabnuieit Menneneesa.
HWzmenenue yucna | Pabora ¢ kapToukamu.
91eKMPOHOB Ha | PaboTa B mapax.
BIY. Pabora B rpynmnax.

3. Hounas cease.

Caymanue 0ObSICHEHUH yauTes.
Pemrenne nocraBieHHbBIX 33/1a4.
Pabora ¢ yueOHUKOM.

Pabora B mapax.

Pabora B rpynmnax.

4. Craymanue 0ObSICHEHUH yauTes.
Bzaumooeticmsue PaGora ¢ Tabmuneit Menneneena.
amomos Pemienne 3amauy.

2/1eMeHmOoB- PaGora B mapax.

HeMemasnos Pabota y mockwu.

Medncdy coOoll.

5. Kosanenmnas

PaGora c Pa3sgaTOYHbIM MATCPUATIOM.
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Xumudeckas Ce43b.

Caymanue 0ObSICHEHUH yIUTEIS.
CamocrositenpHas paboTa ¢ y4eOHUKOM.

6. Memanauueckas
XUMUYECKAS CEA3b.

Pabora ¢ pa3gaTouHBIM MaTepPHAIOM.
Caymanue 0ObSICHEHUH yIUTEIS.
CamocrosiTenpHas paboTa ¢ y4eOHUKOM.

7. Obobwenue u
cucmemamu3ayust
BHAHUUL .

PaboTa B mapax.

Pabora B rpynnax.

Pemenue 3apau.

IIpoBepka Mosy4eHHbIX 3HAHUU.
[ToaroToBKa K KOHTPOJILHOU paboTe.

8. Konmponvhas

Pemienue 3aganuit KOHTPOJIBHOM pabOTHI.

paboma Ne [.
11 1. Ilpocmule aT4YHK
pocmoie P Pabota ¢ pa3garo4HBEIM MaTepHAIIOM. A .
seuecmea (7 | sewgecmsa - N BBICOKOH
Cnymanue 0ObsICHEHUI yUUTENs.
y) Memannsl u TEeMITepaTyp
CamocTrosTenpHas padoTa ¢ yaeOHUKOM.
HeMemainol. A b, Jlatumk
HaJIU3 OIINOOK.
Ananus . TEeMIIepaTyp
. AHanu3 KOHTPOJIBHOM pabOTHI.
KOHMPOIbHOU BI
Pabora Hazx ommOkamu. .
pabombi. TJIATHHOBBIN
Pemenue 3agauy.
— HW3MEpCHHE
TEeMIIEPaTyp
Bl TICPEXOJIOB
aJIJIOTPOTIHBI
X
Mo U pUKaII
51 CephI;
U3MepeHue
TeMIeparyp
bl TJIABJICHUS
BEIIECTB.
2. Konuuecmeso
Ananus Gopmyi.
sewecmaa.

Pemenne TEKCTOBBIX KOJIMUYECTBEHHBIX U
KayeCTBEHHbIX 3a/1a4.
Crnyiranue 0ObsSICHEHUH YUUTEIIS.

3. Pewenue 3a0au .

Ananuz ¢popmyi.

Perienne TEKCTOBBIX KOJIMYECTBEHHBIX U
KaueCTBEHHBIX 3aj1au.
Caymanue 00bSICHEHUH yauTesl.

4. MounspHuoiii
0bvem 2a3086.

Ananuz ¢popmyi.

Pemenne TEKCTOBBIX KOJIMUYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4.
Caymanue 00bsICHEHUH yIUTeNs..

5. Pewenue 3a0au.

Ananuz ¢popmyi.

Pemenune TEKCTOBBIX KOJIMUYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4.
Crnymanue 00bsICHEHUHN yIUTesl.

6. Obobwenue u
cucmemamu3ayust

Pabora B mapax.
Pabora B rpynmnax.
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3HAHUU NO 2lase
«IlIpocmule
seuecmaea.

Pemenue 3apau.
[IpoBepka noay4yeHHbIX 3HAHUU.
IToaroToBka K KOHTPOJILHOM paboTe.

7. Kommponvnasa
paboma Ne 2.

Pemenue 3agannii KOHTPOJIBHON pabOTHI.

Coeounenus
XUMUUECKUX

INNEMEHM 06
(15 u).

1. Cmenenb
oKucnenus. Ananus
KOHMPOIbHOU
pabomei.

Crnymanue oObSICHEHUH yIUTEIS.
CamocrositenpHas paboTa ¢ yaeOHUKOM.
Pabora ¢ Tabnuneit Menneneesa.
Pabota ¢ kapToukamu.

2. Baorcnetiwue
Kaaccol  OUHAPHLIX
COeOUHeHUll .

PaboTa ¢ pa3naTouHbIM MaTepHAIOM.
Cnymanue 0ObSICHEHUI yUUTEs.
CamocTosiTenpHas paboTa ¢ yaeOHUKOM.

3. Ocnosanus. P Hatauk pH
aboTa ¢ pa3IaTOYHBIM MaTEPUAIIOM.
Cnymanue 0ObsICHEHUI yUUTENs.
CamocTosiTenpHas padoTa ¢ ydeOHUKOM.
4. Ob6obwenue u | Pabota c pa3naTOUYHBIM MaTEPUATIOM.
cucmemamu3zayus. | Penienue 3anad.
SHAHU. 3akperuieHUe 3HaHUM 10 TEME.
5. Kucnomur. Cnymanue 0ObsICHEHUI yUUTesl. Hatuuk pH
CamocTtosTenpHas padoTa ¢ yaeOHUKOM.
OTtbop ™ cpaBHeHHE MaTepuaia [0
HECKOJIbKAM HCTOYHUKAM.
6. Obobwenue u | Pabora ¢ pa3gaTOUYHBIM MaTEPHAIIOM.
cucmemamu3zayusi | Pemenue 3anad.
SHAHUII. 3akperuieHHe 3HaHUM 110 TEME.
7. Conu. Crnymanne 0ObsSICHEHUH YIUTETIS. Hatuuk pH

CamocrosTenbHas padoTa ¢ y4eOHUKOM.
OTtbop ™ cpaBHeHHE MaTepuaia [0
HECKOJIbKUM HCTOYHUKAM.

8. Obobwenue u

PaboTa ¢ PasaaTOYHbIM MAaTCpUAJIOM.

cucmemamu3zayus | Pemienue 3anad.
3HAHUI. 3akperuieHUe 3HaHUM 110 TEME.
9. Obobwenue u | Pabota ¢ pa3naToYHbIM MaTEPHATIOM.
cucmemamu3zayus | Pemienue 3amad.
3Hanuul 06 | 3akperuieHre 3HaHH 1o TeMe.
OCHOBHBIX KIACCAX
Heop2aHu4eckux
sewecms.
10.

PaGota ¢ pa3gato4HbIM MaTepHaIOM.
Kpucmannuueckue .

Crnymanue oObsICHEHUI yIUTes.
peutemxu.

CamocrosiTenbHas paboTa ¢ y4ueOHUKOM.
12. Yucmuie | Cnymanue 0ObsCHEHUN YUUTEIS.

eewecmea u cmecu.

CamocrosTenbHas paboTa ¢ yueOHUKOM.
OT1Oop ™ cpaBHEHME MaTepuajga IO
HECKOJIbKUM HCTOYHHKAM.

13. Maccosas u
obvemHas oonu
KOMNOHEHMO8
cmecu.

Ananusz popmyi.

Pemenne TEKCTOBBIX KOJIMUYECTBEHHBIX U
KayeCTBEHHBIX 3a/1a4.
Crnymanue 00bSICHEHUH yIUTeNs.
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14. Pacuemui,
CEA3AHHbLE c
nouamuem «00Jsy.

Ananuz Gpopmyi.

Perienne TEKCTOBBIX KOJIMYECTBEHHBIX H
Ka4eCTBEHHBIX 33]1au.
Caymanue 00bSICHEHUH YIUTEISL.

15. Koumponvnas

Pemienue 3aganuii KOHTPOJIBHOM pabOTHI.

paboma Ne 3.
H3zmenenusn 1. Quzuueckue
’ Paborta ¢ pa3gaToyHBIM MaTepUaIoOM.
RPOUCXO00AWU | AGTICHUS 6 XUMUU. .
Caymanue oObSICHEHUH yIUTEIs.
e ¢ | Ananus
. CamocrositenpHas paboTa ¢ y4eOHUKOM.
eeugecmeamu | KOHMpObHOU
(12 u). pabomul.
2. Xumuueckue | Cnymanue 0ObSICHEHUN yUUTEs.
peaxkyuu. CamocTrosTenpHas padoTa ¢ yaeOHUKOM.
OT6op W cpaBHEHHME Marepuaga IO
HECKOJIbKUM HCTOYHHUKAM.
3. Xumuueckue | Cnymanue 0ObsICHEHUN yUUTEs.
VPAaGHeHUsL. CamocTtosTenbHas padoTa ¢ yaeOHUKOM.

Otbop W CcpaBHEHHE Marepuaia o
HECKOJIbKUM UCTOYHUKAM.

4. Pacuemwvr no
Anamuz Gopmyi.
XUMUYECKUM
YPABHEHUAM. Pemenne TeKCTOBBIX KOJWYECTBEHHBIX U
KayeCTBEHHbIX 3a/1a4.
Crnymanne 00bsICHEHUH YUUTETIS.
5. Pacuemwvr no
Anamus Gopmyi.
XUMUYECKUM
YPABHEHUAM. Pemenne TEKCTOBBIX KOJIWYECTBEHHEIX U
KayeCTBEHHbIX 3a/1a4.
Crnyiranue 00bsICHEHUH YUUTEIIS.
6. Peaxyuu
PaGora ¢ pa3gaTouHbIM MaTepUalIoM.
PA310HCEHUS. .
Cnymanue 0ObsICHEHUI yUUTEs.
CamocTosTenpHas paboTa ¢ ydeOHUKOM.
7. Peaxyuu
PaGota ¢ pa3gaTo4HbIM MaTepHaIOM.
COCOUHEHUSL. .
Cnymanue oObsICHEHUI yIUTEs.
CamocTosTenpHas paboTa ¢ yaeOHUKOM.
8. Peaxyuu | Cnymanue oObACHEHUN yUUTEIIS.
3ameuyeHusl. CamocrosTenpHas paboTa ¢ yaeOHUKOM.
Otbéop u cpaBHeHHME MaTepuaiga [0
HECKOJIbKMM UCTOYHUKAM.
9. Peaxyuu | Cnymanue oObsCHEHUN yUUTEIS.
obmena. CamocrosTenbHas paboTa ¢ yueOHUKOM.
OTbéop u cpaBHeHHME MaTepuaiga [0
HECKOJIbKMM UCTOYHUKAM.
10. Tunwi
PaGota ¢ pa3gaTo4HbIM MaTepHaIOM.
XUMUYECKUX .
g Crnymmanue oObsICHeHHI yIUTels.
peaxyuii Ha
. CaMmocTrosTenpHas padoTa ¢ yaeOHUKOM.
npumepe  c80Ucme
800bL.
11. 0Ob606wenue | Pabota B mapax.
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3HAHUU NO meme

Pabora B rpynmax.

«H3menenus, Pemenne 3amau.
npoucxooawue ¢ | [IpoBepka moyrydeHHBIX 3HAHUH.
gewecmeamuy. [ToaroToBKa K KOHTPOJBHOH paboTe.
12. Koumponavnas | Pelmienue 3aanuii KOHTPOJIBHON paOOTHI.
paboma Ne 4.
IIpocmei 1. [Tlpaxmuueckas
pocmenntue P HaGnrogenne  3a  JgeMOHCTpalUsMH
onepayuu ¢ | paboma Nel. S
Ilpuemor ) .
3emecmeamzi g OObsicHeHNE HAOIIONAEMEBIX SIBJIICHMUIA.
K obpawenus c
(xumuneckuit pany [TocTaHOBKa OTBITOB YISl AEMOHCTpPAIIUN
npakmukym) |1abopamopHbim KIaccy
. obopyodosanuem. ] .
(5w Py BrImioTHeHUE IPaKTHYECKOW pabOTHI.
2. Ilpaxmuueckas aT4YuK
P Habmronenune 3a JEMOHCTPALMSIMU A
paboma  Ne2 — TeMIeparyp
Habnwoenue 3a i . Bl
. . OO0bscHeHrEe HAOII0TaEMBIX SIBJICHUH. .
eopsauell ceeqol. IUIATHHOBBIN
pALY [TocTaHOBKa OTBITOB YIS AEMOHCTpPAIIAN
KJ1accy.
BrinosiHeHne npakTuyeckoi paboThl.
3. IIpakxmuueckas aTYNK
P Habmronenne 3a JEMOHCTPAIMSIMHU A .
paboma  Ne3 — BBICOKOM
Ananuz nousvi u i . TEeMIIEPaTyp
Sor OO0bsicHeHNe HAOMIOAAeMBIX SIBICHUM. b, Jlarang
600bl.
[TocTaHOBKA OTBITOB JJIs AEMOHCTpAIlUA |
KIIACCY TeMIIepaTyp
: N Bl
BrimonHenue nmpakTuueckoi paboThI. .
IUIATHHOBBIM
—H3MEpEeHUE
TeMIIepaTyp
Bl B
rporiecce
00yueHus
npueMam
BBITTAPUBAHU
g BOOBl U3
00pa31oB
IMOYBEI.
Jatuuk pH —
pH -
U3MEPECHHUE
BOJIOPOJHOTO
MOKa3aTes
BBITSDKKH
pacTtBopa
IMOYBEI
4.  Ilpaxmuueckas aTYnuK
P HaGmronenue 3a JEMOHCTpPALUSIMU A .
paboma  Nod R— BBICOKOU
Ipusnaxu i N TeMIepaTyp
OObscHeHNE HAOIIOTAEMBIX SIBICHHIA.
XUMUYECKUX b, Jlatumk
N [TocTaHoBKa OMBITOB IS AEMOHCTpPALIUU
peaxyuil. Kiaccy TeMIIepaTyp
) . bl
BrinoHeHne pakTHYeCKOi pabOTHI. .
IUIATHHOBBIH,
Jaruuk pH —
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MPU3HAKU
peakuuid 1o

M3MEHEHUIO
cpebl
(peakuus
HEHUTpaIu3arn
1n)
5. Ilpaxmuueckasn DIIEKTPOHHBI
P HaGmronenne  3a  JgeMOHCTpauusMu P
paboma No5. — e BECHI,
IIpuzomosnenue ' o Habo
P OOBbsicHeHrEe HAOTIOJACMBIX SIBIICHUU. p
pacmeopa caxapa u nmabopaTopuu
[ToctaHoBKa OMBITOB IS JEMOHCTPALIUH
pacuem e2o KTaccy I'A
MAccosol  0onu 8 : .
Brinmonnenue nmpaktuueckoi paboThI.
pacmeope.
Pacmeopenue. | 1.  Pacmeopenue. aTYUK
P P PaboTa ¢ pa3zgaTouyHbIiM MaTepuagIoMm. A .
Pacmeoppr. Pacmeopumocms O —"— BBICOKOI1
Peaxyuu gewecms 6 ooe. ] TeMrepar
" u CamocrosTenbHas paboTa ¢ y4eOHUKOM. patyp
UOHHO20 bl, Jlarumk
oomena. TEeMIIepaTyp
Okucnumenvhn Bl
0- TJIATUHOBBIM
eoccmanosum — o
enbHble TOPEHHIO
peaxyuu(11 CKa3aHO
y) BBIIIIC,
2. J/IC. Ocnosnvie atuuk pH —
- ™ Pabora ¢ pa3gaTouHbIM MaTepuaioM. ﬁ[ " p
NoN0JiCeHUs .
Cnymanue 0ObsICHEHUI yUUTEs. 13) .
u HUU
CamocrosTenbHas paboTa ¢ y4eOHUKOM. ya
3 Honnvie idienor 1
. ! .
Amnanus popmyi. OCHOBaHUU
VPasHeHUs. (cpena
PellieHre TEKCTOBBIX KOJIMYECTBEHHBIX 1 | \CPH
KayeCTBEHHbIX 3a/1a4. pacTBopa).
Crnyianue 00bsICHEHUH YUUTEIIS. Harnk
4.. Kucnomsi, ux SJICKTpOTpOB
lc;z'accu Dura u,;z ) PaGora ¢ pa3gaTo4yHbIM MaTepHaIoM. ONHOCTH -
ceoticmed 4 Cnymanue oObsICHEHUI yIUTes. M3ydeHHe
' CamocrosTenbHas paboTa ¢ y4eOHUKOM. | poBOAMMOC
5. Ocnosanus, ux
’ PaGota ¢ pa3gato4HbIM MaTepHalioM. ™
Kiaccuguxayus  u pacTBOPOB

ceolicmaa.

Caymanue 0ObSICHEHUH yauTes.
CamocrosTenbHas paboTa ¢ y4ueOHUKOM.

6. Oxcuowvl, ux
Kiaccugpuxayus  u
ceoticmaa.

Caymanue 0ObSICHEHUH yauTes.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
OT1Oop ™ cpaBHEHME MaTepuajga IO
HECKOJIbKUM HCTOYHHKAM.

7. Conu, ux
Kiaccugpuxayus u
ceoticmea.

Caymanue 0ObSICHEHUH yauTes.
CamocrosTenbHas paboTa ¢ yueOHUKOM.
OT1Oop ¥ cpaBHEHME MaTepuaiga IO
HECKOJIbKUM MCTOYHHUKAM.

8. [enemuueckas
CBs3b MmedHcoy
Knaccamu

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

19




eeuecme.

9. OxucaumenvHo-
80CCMAHOBUMEIbH
ble peakyuu.

Caymanue 0ObsICHEHUH yIUTEs.
CamocrositenbHas paboTa ¢ yueOHUKOM.
Otbop u cpaBHEHHE Marepuaia [0
HECKOJIBKUM HUCTOYHHKAaM.

10. Obobwenue u

PaboTa B mapax.

cucmemamusayus Pabora B rpymnmax.
3nanuil no meme « | Pemienue 3amad.
Pacmesopenue. [IpoBepka 1noay4eHHBIX 3HAHU.
Pacmeopur. [ToaroToBka K KOHTPOJLHOU padoTe.
Peaxyuu  uonnozo
obmena. OBPy.
11.  Koumponvnas | Pemienue 3aaHuii KOHTPOJIBHON pabOTHI.
paboma Ne 5
Ceoticmea 1. [Tlpaxmuueckas
P Habmronenne 3a JIEMOHCTPALMSIMU
anekmponumo | paboma  Ne 0. R—
6 Honnwle peakyuu. i .
. peary OO0bsAcHeHNEe HAOIIOTaEMBIX SIBJICHUH.
K
(cumuneckuu [TocTaHOBKa OTBITOB YIS JAEMOHCTpPAIIAN
KMUK
'(’5 a )mu M) KJIaccy.
y o
BrImioTHeHHE TIPAKTHYECKOW pabOTHI.
2. Ilpaxmuueckas aTYNK
P Habmronenne 3a JIEMOHCTPAIHSIMU A
paboma  Ne 7. — TeMIeparyp
Venosus i . Bl
OO0bscHeHNE HAOIIOMAEMBIX SIBJICHUI. .
npomexanust IUTATUHOBBIH
[TocTaHOBKa OTMBITOB U JEMOHCTPAIIUH
XUMUYECKUX KIIACCY
eaKyuilt.  MedawHco ) .
peary Y| Bumonuenue MPaKTUYECKON PabOTHI.
pacmeopamu
INEKMPOIUMO8 00
KOHUQ.
3. Ilpaxmuueckas Hatuuk pH
HaoOmronenue 3a JIEMOHCTPALMSIMU
paboma  Ne 8. —
Csouicmea xuciom i .
5 > | OOpsIcHEHNE HAOMIOAAEMBIX SABJICHUM.
OKCUOO08,
. . | [loctraHOBKa OMBITOB TSI JEMOHCTPALIUH
ocHOB8aHUU U conell. KI1CCY
BrinmonHenne npakTuueckoi paboThI.
4. Ilpaxmuueckas
P HaoOmronenue 3a JTEMOHCTPAIUSIMHU
paboma  Ne 9. yauTens
Pewenue ) .
O0bsaAcHEeHNE HAOIIONAEMBIX SIBJICHUMN.
IKCNEPUMEHMATIbH
P [TocTaHOBKa OMBITOB IS JEMOHCTPALIUH
bIX 3a0a. Knacey
BrinonHeHne npakTuyeckoi paboThl.
3axniouenue | 1.0606wenue u | Pabota B mapax.
(4 ) cucmemamu3zayus | PaboTa B rpymnmnax.
3HAHUL no | Pemenue 3amau.

VUeOHUKY XUMuu 3a
8 knacc.

[IpoBepka nosaydyeHHbIX 3HAHUM.
IToaroToBka K KOHTPOILHOM paboTe.

2.0600wenue u
cucmemamusayus

3HAHULL no
VUEOHUKY XUMUU 3a

Pabora B mapax.

Pabora B rpynmnax.

Pemenue 3apau.

[IpoBepka noayyeHHbIX 3HAHUN.
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8 knace. IToaroToBKa K KOHTPOJBHOHN paboTe.
3. Hmoeosas | Penienne 3ajanuii KOHTPOJIbHON paOOTBHI.
KOHMPONbHASL
paboma no xumuu
3a 8 knacc.
4. Ananuz | AHanu3 omuoOoK.
KOHMPObHOU AHanmu3 KOHTPOJIBHON pabOTHI.
pabomwvi. Paboma | Pabota Haj ormmOKamu.
Hao0 owudKamu. Pemenue 3amay.
Crnymanue 0ObSICHEHUH yIUTEIS.

9 KJIACC (68 YACOB)

Hazeanue Tema ypoka. Ocnoenule 6uowl Hcnonvzoe
pazoena, oeamenbHoCmU anue
KoJiuuecmaeo oodyuarouwguxcsn obopyoosa
uacos HUusA
uenmpa
«Touka
Pocmay
Oowan 1.  Xapaxmepucmuxa | Cnymnianue oObSICHCHUH YIUTETIS.

xapakmepucmu | XUuMU4€CKoco dlemenma CamocrosTennHas pa60Ta (¢
Ka xumuuecKkux | Ha OCHO8AaHUU eco yqe6HI/IKOM.

nemenmoe (4 | nonoowcenus 6 | Pabota c Tabinuieit Menaeneena.
u). Ilepuoouueckoti PaGoTa c kapToukamm.

cucmeme I u

Menoeneesa.

2. Xapaxmepucmuxa | Cnymanue 0ObsICHEHUN yIUTEIS.
xumuyeckozo snemenma | CamoctodrenbHas  pabota ¢
Ha  OCHOBAHUU €20 | YUCOHUKOM.

NOJIOJICEHUS 6 | PaboTra c Tabnuieii Meneneena.
Ilepuoouueckoii PaGoTa c kapToukamm.

cucmeme I u

Menoeneesa.

3. Xapaxmepucmuxa | Ciaymanue oObsSCHEHUHN yduTes.
xumuueckozo snemenma | CamocrosTenbHas  pabota ¢

no KUCTIOMHO- | YUCOHUKOM.

OCHOBHbIM  ceoticmeam | Pabora ¢ tabimuein Menesneesa.
obpazyemvlx um | PaboTa c kapTOuKamm.
coeOuHeHul.

4. Ilepuoouueckuu | Cnymanue oObsICHEHUH yduTeNs.
3aKOH u | CamocrosiTenpHast ~ pabota ¢
Ilepuoouueckasn y4EOHUKOM.

cucmema xumuyeckux | Pabora ¢ tabiuuein Meneneesa.
anemenmos  J]. M. | Pabora c KapTOUKaMH.
Memnoeneesa.
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Memannwvt

%)

(13

1. Tonoocenue
Memannoe 8
Ilepuoouueckoii
cucmeme

J[. 1. Menoeneesa u
cmpoenue ux amomos.

Craymanue 0ObSICHEHUH yIUTEIS.
CamocrostenpHass ~ pabota ¢
y4EOHUKOM.

Pabora c Tabnuueit Menaeneesa.
PaGora ¢ kapToukamu.

2. Xumuueckue P Hatunk
. aborta c pa3IaToOYHBIM
ceoticmea Memaiios. TEeMITepPaTypbl
MaTepUaIOM. .
. TUTATHHOBBIH
Cnymanue 0ObsICHEHUI yUUTEs.
CamocrosaTenbHas  pabota ¢
Y4E€OHUKOM.
3. Tonyuenue | Cnymanue oObICHEHUN YUUTEIA.
memannos.  Kopposus | CamoctosiTenbHass ~ pabota ¢
Memanoas. Y4EOHUKOM.
OTb6op ¥ cpaBHEHHWE Marepuasa
110 HECKOJIbKUM UCTOYHHKAM.
4, ]enounvie | Cnymanue 0ObSICHEHUN YIUTEIIA. Hatunk
Memainvl. CaMocrosaTenpHass  paboTa ¢ | TEeMIEpaTypsl
YICOHUKOM. TTATHHOBBIH
OTb6op W cpaBHEHHWE Marepuasa
10 HECKOJIbKUM UCTOYHHKAM.
5. I]enounvie | Pemenne 3amay.
Memannol. PaboTa no kapToukam.
Pemenne XUMUYECKUX
YpaBHEHUH.
6. bepuniui, macHut u
Pabora C pa3IaTOYHBIM
wenoyHozemenpHvle
MaTepUaIoM.
Memannol. .
Crnymanue 0ObsICHeHUI yUUTes.
CamocrostensHass  pabota ¢
y4eOHUKOM.

7. Bepunnui, macnuti u

Penrenue 3agau.

WenouHo3emMenbHble PaboTa no kapToukam.

Memarnnl. Pemenune XUMHUYECKUX
YpaBHEHUH.

8. Anromunuii.
Pabora c pa31aTOYHbIM
MaTepHaIOM.
Caymanue 0ObsICHEHUH yauTes.
CamocrositenbHass ~ pabota ¢
Y4EOHUKOM.

9. Amromunuil.

Pemienue 3amauy.

PaGota mo xaproukam.

Pemienne XHUMHUYECKUX
YpaBHEHUH.
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10. JKeneso.

Craymanue 0ObSICHEHUH yIUTEIS.

CamocrostenpHass ~ pabota ¢
y4EOHUKOM.

OObsicHeHUe HaO0II0TAEMBIX
SIBJICHUM.

11. 3akpennenue u | Pabora B napax.

cucmemamuzayus Pabora B rpynnax.

3HaHul no enaee nepgoti | Pemenne 3anay.

«Memannwi». [IpoBepka noay4eHHbIX 3HAHUM.
IlonrotoBKa K  KOHTPOJIBHOU
pabore.

12. Konmponvnasa | Pemienue 3amaHuii KOHTPOJIBHOU

paboma Nel | paGoTHL.

«Memannoiy.

13. Ananuz | AHanu3 ommnooK.

KOHMPObHOU pabomyl. | AHaIU3 KOHTPOJIbHON pabOTHI.

PabGora Hazx ommOKkamu.
Pemenue 3amau.
Crnymanue 0ObsICHEHUH YUUTesl.

Ceoiicmea Ilpakmuueckas paboma Ha6monenne 12 JlaTumk
memannos u ux | Nel.  Ocywecmenenue ICMOHCTPAIHAMY YUHTEIS BBICOKOI1
coeounenuu YENOUKU  XUMUHECKUX | e oo Ha6J'IIO,£[aeMBIX TEMIIepaTyp bl,
(Xumuueckuii npespawjeHul. N — JlaTumk
npakmurkym)(3 i TEMIIEPATYP bl
P ym)( ITocta"HoBKA ONBITOB TUIS p ypv
y). IUIATHHOBBIN —
JIEMOHCTpAIUH KJIaccy.
. | I3MepeHue
Brimonnenue MPaKTUYECKON
TEMIIEpaTyp bl
paboTHI.
MepeXo10B
QJUTOTPOIIHBI X
MouduKany u
CepBhl;
U3MEpPEHHUE
TEMIIEpaTyp bl
[LIABIIEHUS
BEILIECTB.
Ipaxmuueckas paboma
p p HaOmronenune 3a

No2.  Ilonyuenue u
ceoncmea CoeOUuHeHull

ACMOHCTpAllUsAMU YIUTCIIA.

O0bsacHenue HaAOJIFO1aEMBIX
Memaios. N

SIBIIEHUI.

ITocranoBka OIIBITOB JUTSE

JEMOHCTpAIINH KJIaCcCy.

Brinonnenune MPAKTUYECKOU

paboTHI.
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Ipakmuyeckasn paboma
No3.

Habmronenune 3a
I[eMOHCTpaI_II/ISIMI/I y‘-II/ITeJISI.

Oxcnepumenmanvhvie
OObsicHeHUe HaO0II0TaEMBIX
3a0aqu no .
SIBJICHUU.
PACno3HABAHUIO u
ITocTanoBka OIIBITOB JUISt
NOJYYEeHUIO 8eujecms.
JIEMOHCTpAIUH KJIaccy.
Brinonnenue MPAKTUYECKOU
paboTHI.
Hememannul 1. Hememannvl: amomor | Cnynianue 0ObSICHEHUN YIUTEIIS. JaTuuk
(26 u) u npocmeie sewjecmsa. | CamocrosiTenibHass ~ paboTa ¢ | BBICOKOM
Kucnopoo, 030H, | y4€OHUKOM. TEMIIEpaTyp bl,
8030)X. Ot6op u cpaBHeHue Mmatepuana | JaTumk
10 HECKOJIbKUM MCTOYHHKAM. TEMIIepaTyp bl
MJIATUHOBBIA —
U3MEpEeHUe
TEMITepaTyp bl
MepexoI0B
QITIOTPOTTHBI X
MouduKany u
CepBhl;
U3MEpPEeHHUE
TEMITeparyp bl
TUTaBJICHUS
BEIIECTB.
2. Hememannwi. | Pemenue 3amay.
Xumuueckue ceoticmea | PaboTta 1mo kapTodkam.
HeMemaios. Pemenue XUMHYECKUX
YpaBHEHUH.
3. Xumuueckue
Pa6ora c pa3gaToOYHbIM
JeMeHmMbl 8 KIemKax
MaTepUajIoM.
JHCUBLIX OP2AHUIMOB. .
Crnymanue 0ObsICHEHUI yUUTes.
CamocrostensHass  pabota ¢
y4eOHUKOM.
4. Booopoo. Pemenue 3amay.
PaGora mo xaproukam.
Pemenue XUMHYECKUX
YpaBHEHUH.
5. I'anozenul. Caymanue 0ObsICHEHUH yauTes.
CamocrostensHass  pabora ¢
Y4EOHUKOM.
OObscHeHne HaOII0JaeMbIX
SIBJICHU.

6. Coeounenus | Pemenue 3agau.

2aN02eHO08. PaGota mo xaproukam.
Pemenue XUMHYECKUX
YpaBHEHUM.
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7. Ionyuenue | Cymanue OObSICHCHHH YUUTEIS.

2a/102€H08. CamocrostenpHass ~ pabota ¢

buonozuueckoe Y4EeOHUKOM.

sHauenue u npumenenue | OTOOP W CpaBHEHHE MarepHala

2a102eH08 u UX | IO HECKOJIbKUM MCTOUYHHKAM.

COeOUHeHUll.

8. Kucopoo. Pabota c pa3IaToOYHBIM )i[aTqHK
MaTepUaIOM. BbICOKOH
Cnymanue 0ObsICHEHUI yUUTEs. TCMIICpATyp B,
CamocrosaTenbHas  pabota ¢ Hariuk
VeGHHKOM. TEMIIEpATyp bl

TUTATHHOBBIA —
U3MEpPEeHUE
TEMITepaTyp bl
MepexoI0B
QJUTOTPOIIHBI X
MouduKay u
CepBhl;
U3MEpPEeHHUE
TEMITeparyp bl
TIJIaBIICHUS
BEIIIECTB.

9. Konmponvuaa | Pellienne 3agaHuid  KOHTPOJIBHOM

paboma N2 paboTHL.

10. Cepa. Crnymanue 0ObsICHEHUH YUUTETIS. Jatuuk
CamocrosaTenbHas  paboTa ¢ | BBICOKOH
y4eOHUKOM. TEeMIIepaTyp bl,
OO0bsicHeHUE HabmomaembIX | JlaTumk
SIBJICHUH. TEeMIleparyp bl

TJIATUHOBBIA —
u3MepeHue
TEeMIIepaTyp bl
MEepPEexo0I0B

QIJIOTPOITHBI X
MoupuKany i

cephl;
U3MepeHue
TeMIepaTyp bl
IUTaBJICHUS
BEIIECTB.

11. Coeounenus cepvr. | Cnymanue oObICHEHUN YUUTEIS.
CamocrositenbHast ~ pabota ¢
y4EOHUKOM.

OT00op W cpaBHEHHE Marepuana
110 HECKOJIbKUM HCTOYHHKAM.

12. Cepnasa kucnoma. Caymanue oObSICHEHUH yauTes. JaTunk
CamocrositenbHas ~ pabora ¢ | pH
y4EOHUKOM.

OO0mbsicHeHne HaOJI01aeMBIX
SIBJICHUMN.
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13. Azom.

Pewenue 3anau.
Pabora mo xapToukam.

Pemenue XUMUYECKUX
YpaBHEHUM.
14. Ammuax. Crnymanue 0ObSICHCHHIA yIUTEIIS. Hatunk
CamocrositensHass ~ pabora ¢ | pH
Y4EOHUKOM.
OObscHeHne HaOJI0JaeMbIX
SIBJICHUI.
15. Conu ammonus. Craymanue oObSICHEHUH yIUTEIS.
CamocrosarensbHas  pabota ¢
Y4EOHUKOM.
OObscHeHne Ha0JI0JaeMbIX
SIBJICHUI.
16. Kucnopoonwie | Cnyiianue o0bsICHEHUN yUUTENS.
COeOUHeHUs1 a30ma. CamocrosaTenbHas  pabota ¢
Y4EOHUKOM.
OT6op u cpaBHEHHME MaTepuaa
10 HECKOJIbKUM UCTOYHHKAM.
17. ®ocgpop u eeo Pabota c pa3IaTOYHBIM Haraux
CcoeOUuHeHUsl. TeMITepaTypbl
MaTepHaJIOM. .
Cnymanue 0ObsICHEHUI yUUTes. THIaTHHOBLIM
CamocrosaTensHas  pabota ¢
y4eOHUKOM.
18. Docpop u eco | Pemenune 3anay.
COCOUHEHUS. PaGoTa mo kaproukam.
Pemenne XUMUYECKUX
YpaBHEHUH.
19. Yenepoo. Crnymanue oObsICHEHUH YIUTEIIs.
CamocrostensHass  pabota ¢
y4eOHUKOM.
OO0bsscHeHUE HAOJIFOTaEMBIX
SIBJICHUI.
20. Kucnopoonwie | Pemenue 3anau.
coeduneHus yaanepooa. | Paborta mo xaproukam.
Pemenue XUMHYECKUX
YpaBHEHUH.
21. Kpemnuui u ezo | Cnymanue oObsICHEHUHN yuUTENs.
coeOuHeHUsl. CamocrostensHass ~ pabota ¢
Y4EOHUKOM.
OObscHeHue HaOII0JaeMbIX
SIBJICHU.
22. Cunuxamnas | Cnymanue oObsICHEHUH yUUTeNs.
NPOMBIUUIEHHOCHTb. CamocrosTensHass  pabota ¢
y4EOHUKOM.

Ot00op W cpaBHEHHE Marepuana
110 HECKOJIbKUM MCTOYHHKAM.

23. Obodbwarowuti ypox
no meme
«Hememannol».

Pabora B mapax.

Pabora B rpynmnax.

Pemenue 3amau.

IIpoBepka noay4yeHHbIX 3HAHUN.
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IlogroroBka k
pabore.

KOHTPOJIbHOU

24. Obodbwarowuti ypox

PaGora B mapax.

no meme | Pabota B rpymmax.

«Hememannwvi». Pemenue 3apau.
IIpoBepka noay4eHHbIX 3HAHUU.
[logroroBka K  KOHTPOJIBHOM
pabore.

25. Konmponvnasn Pemenue 3aaHui

paboma Ne 3. KOHTPOJILHON pabOTHI.

26. Ananuz | AHanu3 ommnooK.

KOHMpPObHOU pabomyl. | AHaIU3 KOHTPOJIBHON pabOTHI.

Pabora Haj omumOKaMH.
Pemenmne 3amauy.
Crnymanue 0ObsICHEHUH yUUTes.

Ceoiicmea

Ipakxmuueckasn paboma

Nod HaoOmronenue 3a
nememannoe u | Ned.
N JIEMOHCTPAIHSAMH YIUTEIS.
UX COeOUHEHUIl | DKCnepumMeHmaibHble OGBsCHEHIE HABITIONAEMbIX
(3 u). 3a0avu no meme N
o0 SIBIICHUH.
«Ilooepynna
Py 5 ITocTanoBka ONBITOB TUIS
KUCTOPOOay.
P JIEMOHCTpAIUH KJIaccy.
Brinonnenue MPAaKTUYECKOU
paboTHI.
Ilpakmuueckas paboma Habmonenie 1a
Nos.
Dxcnepumenmanvhble ACMOHCTDATIAMHE yAHTEIA.
P OO0bsicHeHUE Ha0JIIOJaeMBIX
3a0ayu no meme N
oo SIBIIEHUH.
«llooepynnwr azoma u
lgy ITocTanoBka OIIBITOB TUTS
271epooay.
yenep JIEMOHCTpAIUH KJIaccy.
Beinosinenue MPAaKTUYECKOU
paboTHI.
Ipaxmuueckas paboma OJeKT
HaoOmronenue 3a
Nog. Ilonyuenue, OHHBEI € BECHI,
JEMOHCTPAIUSAMHU YIUTEIS.
cooupanue u Habop
O0bsacHenue HaAOJIFO1aEMBIX
pacno3nasanue eazos. -~ 1abopaTopuu
i I'nA
ITocranoBka OIIBITOB TS
JEMOHCTpPAINH KJIACCYy.
Brinonnenune MPAKTUYECKON
paboTHI.
Opzanuueckue | 1. Ilpeomem | Cnymianue oObSICHEHUN yUUTEIS.
séewecmea (13 | opeanuueckoii xumuu. CamocrosTensHass  pabota ¢
y) y4EOHUKOM.

Ot00op W cpaBHEHHE Marepuana
110 HECKOJIbKUM MCTOYHHMKAM.

2. IIpeoenvruie | Cnymanue oObsICHEHUN yUUTENs.
Y211e6000p00bL. CocraBienue XUMHYECKUX
bopmyi.

Pabora B mapax.
Pabota y mocku.
3. Henpeoenvnvle | Cymanue 00bsSCHEHUN YUUTEIS.
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V211e8000p00bL.

CocraBiienue
dbopmyi.
PaGora B mapax.
Pabota y mockwu.

XUMHNYCCKHUX

4. Cnupmei.

Cnymanue 0ObsICHEHUI yUUTEs.
CamocrosarenbHas  pabota ¢
Y4EOHUKOM.

OT6op U cpaBHEHHME Marepuaia
10 HECKOJIBKUM HCTOYHUKAM.

pH

Jaruuk

5. IIpeoenvuvie
OOHOOCHOBHbLE
KapOOHOBblE KUCIOMMbI.

Cnymanue 0ObsICHEHUI yUUTEs.
CocraBiienue XUMUYECKUX
dbopmyit.

Pabota B mapax.

Pabota y nocku.

pH

Jaruuk

6. Cnooicnvie o¢hupol.
Kupeol.

Crnymanue 0ObsICHEHUI yUUTEs.
CocraBiieHue XUMHUYECKUX
dbopmyit.

PaboTa B mapax.

Pabota y nockwu.

7. AmuHoxuciomvl U
Oenku.

Pa6ora c
MaTepHaJIOM.
Cnymanue 0ObsICHEHUI yUUTes.
CamocrosaTensHas  pabota ¢
y4eOHUKOM.

pa3aaToOYHbIM

8. Amunoxuciomel u
oOenku.

Crnymanue 0ObsSICHEHU YUUTETIS.
Cocrapienue XUMHYECKUX
dbopmyi.

PaGoTa B mapax.

PaboTa y nockwu.

9. Venesoow..

Crnymranue 0ObsICHEHUH YUUTEIIS.
CocraBienue XUMHYECKUX
dbopmyi.

PaboTa B mapax.

PaboTa y nockwu.

10. Ilonumepnr.

Crnymanue oObsICHeHUI yUUTes.
CocraBienue XUMHYECKHX
dbopmyi.

Pabota B mapax.

Pabota y nocku.

11. Obobwarowuii ypox

Pabota B mapax.

no meme | Pabota B rpynnax.

«Opeanuueckue Pemenue 3anau.

gewecmeay. IIpoBepka Noay4eHHBIX 3HAHU.
IlogroroBka K  KOHTPOJIBHOM
pabore.

12. Koumponvhasa | Pemenue 3agaHuii KOHTPOJBHOU

paboma Ne4. paboTHLI.

13. Ananuz | AHanu3 ommoOoOK.

KOHMPOAbHOU pabomuyl. | AHATU3 KOHTPOJIBHON pabOTHI.

PaGora Hax ommOkamu.
Pemenue 3amau.
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Craymanue 0ObSICHEHUH yIUTEIS.

3akpennenue

(6w)

1. Ilepuoouueckuii
3aKOH u
Ilepuoouueckas
cucmema  XUMUYECKUX
2/leEMEeHMO8 L.
Memnoeneesa.

2. Cmpoenue
sewecmaa.

3. Xumuueckue
peaxyuu.

4. Knaccel xumuueckux
CoeouHeHull 8 ceeme
To/].

PaGora B mapax.

Pabora B rpynmax.

Pewenne 3anau.

IIpoBepka noay4eHHbIX 3HAHUU.
[logroroBka K  KOHTPOJIBHOM
pabore.

5. Hmoeosasn
KOHmMpOJAbHAs paboma.

Pemenue 3aJIaHUN

KOHTPOJIBHON PabOTHI.

6.Ananuz KOHmMpOIbHOU
pabomul.

AHanu3 oumooK.
AHanu3 KOHTPOJIBHOM pabOTHI.

Pabora Hax ommOkamu.
Pemenue 3amau.
Cnymanue 0ObsICHEHUH yUUTelsl.
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XUMHHU u
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