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INNOACHUTEJ/IbHAA 3AIIMCKA

OBINAA XAPAKTEPUCTHUKA YYEBHOI'O IPEAMETA «XUMMHS»

Bxnan yueOHoro npeamera «XuMHUs» B JOCTHKEHHUE LieJe OCHOBHOIO 00I1ero o0pa3zoBaHus
00yCJIOBJIEH BO MHOIOM 3HAuU€HUEM XMMHMUYECKOH HAyku B IO3HAHUM 3aKOHOB IPUPOJIBI, B
pPa3BUTUHU POU3BOAUTEIBHBIX CHJI OOIIECTBA U CO3AaHUU HOBOM 0a3bl MaTepPUAILHOM KYJIbTYPBHI.

XuUMHS KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HAYK pacHpOCTpaHuiIa CBOE BIIMSHHUE Ha BCE
00J1acTH 4eJI0BEUYECKOT0 CYIIECTBOBAHMS, 3aJajla HOBOE BUJCHHE MHpA, cTajda HEOTHEMIIEMbIM
KOMIIOHEHTOM MHUPOBOH KYJIbTYpPBI, HEOOXOAUMBIM yCIOBHUEM KU3HU OOILIECTBA: 3HAHHE XMUMUU
CIIY’)KHT OCHOBOM i (OPMHUPOBAHUS MHPOBO33PEHHUS 4YeNIOBEKa, €ro MpeACTaBICHUN O
MaTepHaJIbHOM €IMHCTBE MUPA; BAXXHYIO POJIb UTPAIOT (POPMUPYEMBbIE XUMHUEH MPeICTaBICHHS O
B3aMMOIIPEBPALICHHUSIX SHEPrUd U 00 HBOJIIOLMU BELIECTB B MPHUPOJAEC; COBPEMEHHAs XUMUS
HampaBjieHa Ha pelIeHHe TI00aIbHBIX MPOOJeM YCTOHYMBOTO pa3BUTHS 4YEJIOBEYECTBA —
CBIPBEBOI, DHEPreTUYEeCKOM, MHINEeBOM U  JKoJorMyeckoil  Oe3omacHOCTH, MpodiieM
31paBOOXPAHEHHUS.

B ycioBusix Bo3pacTaroiero 3Ha4eHusl XMMHUH B )KU3HU OOIIIECTBA CYIIECTBEHHO MOBBICHIIACH
poJib XuMu4eckoro oOpa3oBaHMs. B muiaHe couumanus3anuy OHO SIBJISETCS OJAHMM U3 YCJIOBUMN
(dbopMUPOBaHUS UHTEIIEKTA JIMYHOCTA U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY  YE€JIOBEKY XHWMHUYECKHME 3HaHHA HEOOXOAMMBI i  NpUOOpETEeHUs
OOIIEKYIbTYPHOTO YPOBHSI, MO3BOJISIONIETO YBEPEHHO TPYAUTHCA B COIIMYME M OTBETCTBEHHO
y4acTBOBAaTh B MHOTOOOpA3HOW KHM3HH OOIIECTBA, Ui OCO3HAHHS BaXHOCTH Pa3yMHOTO
OTHOLLEHHUS K CBOEMY 3J0POBBIO M 3/I0POBbIO JIPYIUX, K OKpYKaroLIeil MPUPOIHON cpene, s
IrPaMOTHOIO MOBEJEHUS IIPU UCIHOIb30BAHUH PA3JIMYHBIX MAaTEPUAIOB U XUMUUYECKUX BELIECTB B
MIOBCEHEBHOM KHU3HH.

Xumudeckoe oOpa3oBaHHE B OCHOBHOM ILKOJIE ABJISAETCS 0A30BbIM IO OTHOUIEHHUIO K CHCTEME
olmiero XuMu4eckoro oOpaszoBaHusa. [lo3ToMy Ha COOTBETCTBYIOLIEM €My YpPOBHE OHO
peanu3yeT MpHUCyIIME OO0IIeMy XMMHUYECKOMY OOpa30BaHHIO KIIIOUEBBIE IEHHOCTH, KOTOpHIE
OTPa)XalOT TOCYAAapCTBEHHBbIE, OOILECTBEHHbIE W WHAWBUIYyaJbHbIE MOTPEOHOCTH. OTHUM
oTpezeNnsieTcss CyIHOCTh OO0IIel cTpareruy oOyueHus, BOCIUTAHUS U Pa3BUTHS 00yYaromuxcs
CpeACTBaMHU y4eOHOI0 IpeaMeTa « X UMHUSI.

Nzyuenne mpemmera: 1) crmocoOCTByeT pead3allid BO3MOXKHOCTEH MJIsi CaMOPa3BUTHSL U
(bopMHpOBaHUs KYyIbTYpbl JIUYHOCTH, €€ 00meil U (yHKIMOHATBHONW TPaMOTHOCTH; 2) BHOCHUT
BKJIaJ, B ()OPMUPOBAHHUE MBIIUIEHUS U TBOPYECKUX CIHOCOOHOCTEM MOJPOCTKOB, HABBIKOB MX
CaMOCTOSITENIbHON yueOHOH 1eATeIbHOCTH, SKCIIEPUMEHTAIIbHBIX U UCCIIEA0BATENIbCKUX YMEHUH,
HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKM3HHM, TaK U B NPOPECCHOHATBHOU JESATEIbHOCTH; 3)
3HAKOMUT CO CNEHU(PUKON HAYYHOTO MBIIIJICHNS, 3aK/IaJbIBa€T OCHOBBI LIEJIOCTHOTO B3IJIs/1a HA
€AMHCTBO TPUPOJBI U YEJIOBEKAa, SBISIETCS OTBETCTBEHHBIM JTalnoM B (OPMUPOBAHUU
€CTeCTBEHHO-HAYYHOW TIPaMOTHOCTHM  TOAPOCTKOB; 4) crHocoOCTBYeT (OpPMHUPOBAHUIO
LIEHHOCTHOTO OTHOIIEHMSI K €CTECTBEHHO-HAYYHBIM 3HAHMSM, K MPUPOJE, K YEJIOBEKY, BHOCUT
CBOM BKJIaJl B 9KOJIOTHUECKOE 00pa30BaHUE IIKOJIbHUKOB.

Hazpannble HampaBieHHs B OOyYE€HHU XHMHUHU OOECIEUMBAIOTCSA CHEHU(PUKON comepikaHus
npeaMeTa, KOTOPBIA SBJISIETCS MEeJarornyecku aJanTHPOBAaHHBIM OTpakeHHeM 0a30BOW HayKu
XUMUH Ha ONPENIEIEHHOM JTarle €€ pa3BUTHS.

Kypc XuMuu OCHOBHOW WIKOJBI OPHEHTUPOBAH HA OCBOEGHUE OOYYAIOUIUMHCS OCHOB
HEOPraHMYEeCKON XUMHUM W HEKOTOPbIX MOHSITUH M CBEIEHUN 00 OTIEeNbHBIX OOBEKTax
OpraHMYECKON XUMHUHU.

CrtpykTypa coiepkaHusi npeaMera cpopMupoBaHAa HAa OCHOBE CHCTEMHOIO IMOAXO0/a K €ro
nzydyeHnto. CopepaHHMe CKJIaAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHYECKOM D3JIEMEHTE M
BEIIECTBE M CHUCTEMbl MOHATHI O XuMudeckod peakuuu. OO 3TH CHCTEMBI CTPYKTYpPHO
OpraHU30BaHbl N0 MPUHIUITY MOCIEA0BATEIBLHOTO Pa3BUTHs 3HAHUM HAa OCHOBE TEOPETHYECKHUX
MPEACTABICHUN pa3HOIO YpPOBHSA: AaTOMHO-MOJIEKYJISIPHOTO YYE€HHMS KaK OCHOBBI BCETO
ecTecTBO3HaHMs, ypoBHs llepuonuueckoro 3akona [[. 1. MenneneeBa kak OCHOBHOI'O 3aKOHa



XUMHUHM, YYCHHS O CTPOGHHM aToMa W XUMHYECKOW CBSI3M, TMpEACTaBIeHUN 00
JNEKTPONIUTUYECKOM  UCCOLIMAllMM  BEUIECTB B  pacTBOpax. TeopeThyeckue 3HaHUS
paccMaTpUBAIOTCS HAa OCHOBE OMIMPUYCCKH TIOTYYCHHBIX U  OCMBICICHHBIX (DAKTOB,
Pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJHOTO YPOBHS K JIPYTOMY, BBIMOJIHAS PYHKIIMHU OOBSICHEHUS
U TPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEM NPAKTUYECKOTO TNPUMEHEHHUS U
MOJIyYEHUS] U3y4aeMbIX BEIIECTB.

Takass opraHu3anus COACpPKAHHUS Kypca CIIOCOOCTBYET MPEACTABICHUIO XUMHUYCCKOU
COCTaBIISIIOLIECH Hay4yHOW KapTUHBI MHpa B JIOTUKE €€ CHCTeMHOM mnpupoabl. Tem caMbIM
obOecrieunBaeTCs BO3MOXHOCTh (POPMHUPOBAHUS y OOYYAIOMIUXCS [EHHOCTHOTO OTHOIICHUS K
HAyYHOMY 3HAHUIO W METOJaM IO3HAaHHUS B Hayke. BakHO Takke 3aMETHTh, YTO OCBOCHUE
COJIepXaHusl Kypca MPOUCXOAUT C MPUBJICUYEHHEM 3HAHMM W3 paHee H3YyYEHHBIX KYPCOB:
«Oxkpyxaronmi Mupy», «buonorus. 5—7 kiacco» U «dusnka. 7 Kiacey.

HE/JIN U3YYEHUA YYEBHOTI'O IPEAMETA «XUMHA»

K HampaBieHuio nepBOCTENEHHON 3HAYMMOCTH TPU pealin3alii 00pa30BaTeNbHBIX (YHKINH
npeamera «XHUMUS» TPAJIULUOHHO OTHOCST (POPMUPOBAHUE 3HAHMHA OCHOB XMMHUYECKOH HayKu
Kak 00JacTh COBPEMEHHOT'O E€CTECTBO3HAHMWSA, MPAKTHYECKOW IESTEIBHOCTH YeJOBEKa M Kak
OJITHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTYpbl. 3ajada IpeaMeTa COCTOUT B (OPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATHH, 3aKOHOB U TEOPETHYECKHX
HOJIOKEHUH, TOCTYIHBIX 0000IEHUI MUPOBO33PEHUYECKOT0 XapakTepa, sA3blka HayKu, 3HAHUH O
HAy4yHBIX METOJaX M3Y4YEHHMs BELECTB M XMMHUYECKUX peakluil, a Takke B (OPMUPOBAHUU U
pa3sBUTHHM YMEHUH U CIOCOOOB JEATEIIBHOCTH, CBSI3aHHBIX C IUITAHUPOBAHUEM, HAOJIIOJEHUEM U
IPOBEICHUEM XUMHUYECKOTO 3KCIIEPHUMEHTa, COOIIOACHUEM IMpaBU OE30MaCHOTO OOpalIeHHUs C
BELIECTBAMM B ITIOBCEAHEBHON KU3HU.

Hapsiny ¢ 3TuM nenu u3ydeHus mpeaMera B IPOrpaMMe YTOYHEHBI U CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX IPHUOPUTETOB B CHCTEME OCHOBHOro oOmero ooOpasoBanus. CerojgHs B
o0Opa3oBaHuM 0co00 3HAUYMMOM MpPU3HAETCS HANpPaBIECHHOCT, OOyuYeHHUsT Ha pa3BUTHE U
caMOpa3BUTHE JHMYHOCTH, (OpMHpoBaHUE €€ HHTeIeKTa M oO0med KynbTypbl. OOydeHue
YMEHMIO YYUTHCS U TIPOAOJIKATh CBOE 00pa3oBaHHE CaMOCTOSITENbHO CTAHOBUTCS OJHOW U3
BOXHEHIINX (QYHKIMI yueOHbIX IPEIMETOB.

B cBsi3u ¢ 3TUM Npu HU3y4yEHUM IpelIMeTa B OCHOBHOHM IIKOJIE JOMUHHUPYIOIIEE 3HAYCHHE
nproOpenu Takue e, Kak:

(opMHpOBaHME WHTEIJIEKTYaJbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K CamMo00pa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO pELICHUH, CIOCOOHOW aJanTHpoBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

HampaBJIeHHOCTh O0YyYEHHs Ha CUCTEMaTHYECKOe MPUOOIIEHUE yYallluXcs K CaMOCTOSITeIbHON
MO3HABATEJILHON JEATENIbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (POPMHUPYIOIMIUM MOTHUBALUIO U
pa3BUTHE CIOCOOHOCTEH K XUMHH;

obOecrieueHrne  YCJIOBHH, CHOCOOCTBYIOIIMX TPHOOPETEHUIO  OOYYAIOMIMMHUCS  OIBITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHUS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

(bopmMHupoBaHUE YMEHUI 0OBSCHATH U OLICHUBATH SIBIICHUS OKPYXKAIOIIEro MUpa Ha OCHOBAaHUH
3HAHUU U OIBITA, TOJYYEHHBIX MPU U3YUYEHUU XUMUU;

¢dopmupoBaHHe Yy OOy4arOIIMXCs T'YMaHHUCTUYECKHUX OTHOIICHUH, MOHMMaHHs LEHHOCTH
XUMHUYECKMX 3HAHUM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON JEATENBHOCTH B LENSIX COXPAHEHMSI CBOETO 370POBbS M OKPYXKAKOUIEW MPUPOJHOU
Cpelibl;

pa3BUTHE MOTHBALIMU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO Ha
OCHOBE YCBOEHHS OOIIEYETOBEUECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npoduis U HaNPaBICHHOCTH JlalbHEeHIIero o0yueHus.

COJAEPKAHHUE YYEBHOT'O IIPEAMETA




BemecTtBo M XUMHYeCKasi peaKIust

[Tepuonuueckuii 3akoH. [lepuonnueckas cucrema xumuyeckux siemeHToB J[. . Mennaeneena.
Crpoenue aromMoB. 3aKOHOMEPHOCTU B M3MEHEHMM CBOWCTB XMMHUYECKHX 3JIEMEHTOB IEPBBIX
TPEX MEPUOJO0B, KaJIHs, KAJIBLIAA U UX COCIMHEHUN B COOTBETCTBUH C IIOJOKEHUEM DIIEMEHTOB B
Ilepnonuueckol cucreMe U CTPOCHUEM MX aTOMOB.

CrpoeHne BemecTBa: BHIbl XHMHUYECKOM CBSI3M. THIBI KPUCTAUIMYECKUX PEMIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTALIMYECKOM PEIIETKM U BUJA XUMUYECKOH
CBSI3H.

Knaccupukanuss ©u HOMEHKIATypa HEOPraHMYECKHMX BEIIECTB (MEXIyHApOAHAs U
TpUBMaAJbHAsA). XUMHUYECKHE CBOMCTBAa BEIIECTB, OTHOCALIMXCS K pPAa3IMYHbIM KJlaccaM
HEOPraHUYECKUX COEAMNHEHUMN, TEHETUYECKAasl CBSI3b HEOPIraHUUECKUX BEILECTB.

Knaccuukanus XUMUYECKUX peakUUil M0 pa3ivyHbIM IpU3HAaKaM (10 YMCIY U COCTaBY
YYaCTBYIOUIMX B PpEaKIUH BEUIECTB, MO TemIoBoMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 110 OOpPAaTUMOCTH, IO YYacTHIO KaTaau3aTopa). DK30- U
HHIO0TEPMUYECKUE PEAKIIMH, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[lonatue o ckopocty xumuuyeckod peakuuu. [loHsTne o0 0OOpaTHUMBIX UM HEOOPATUMBIX
XUMHUECKUX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o
XUMHYECKOM paBHOBecuU. DakTopbl, BIUAOIME HA CKOPOCTh XUMHUYECKOW pEAKLIUU U
M10JIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUH, HJIEKTPOHHBI  OajlaHC  OKUCIUTENbHO-
BOCCTaHOBUTENIBbHON peakiuu. CocTaBlleHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIIOJIb30BAaHUEM METO0/1a JIEKTPOHHOr 0 OanaHca.

Teopust >M€KTPOIUTHUECKON AMCCOLUAIMU. DJIEKTPOJIUTHI U HE- 3JIEKTPOJIUTHL. KaThoHBI,
QHUOHBI. MexaHu3M JHMCCOLMAalMM BELIECTB C pPa3IMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens auccouuanuu. CUIbHBIC U CIa0bIE JIEKTPOIUTHI.

Peakuun moHHOro obMeHa. YcCIOBHSA NPOTEKAaHUS PEAaKUUH HOHHOTO OOMEHa, NOJHbIE U
COKpalEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBoilcTBa KUCIIOT, OCHOBaHUN U COJiell B CBETE
npecTaBiIeHU 00 3JIeKTpOJUTHUYECKON auccolnuanuu. KadecTBEeHHbIE peaklUUd Ha HOHBI
[TonsiTHE O THIPONH3E CONEN.

XUMUYECKUN DKCHEPUMEHT: O3HAKOMJIEHHE C MOJEISAMH KPHUCTAUIMYECKUX PEUIETOK
HEOpPraHMYECKUX BEIECTB — METaJUIOB M HEMEeTaIoB (rpadura u ammasa), CIOXKHBIX BEIIECTB
(xnopuza HaTpus); UCCIENIOBaHME 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM peakiuu OT
BO3/ICHCTBUS pa3IMUHbIX (PAKTOPOB; MCCIEIOBAHUE AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEILECTB,
mpolecca  JAMCCOLMAIMM  KHCIOT, Imenodyeid W conedl  (BOBMOXKHO — MCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB); MPOBEACHUE ONBITOB, WJUTIOCTPUPYIOUINX MPU3HAKU MPOTEKAHUS peakuuil
HOHHOro oOMeHa (oOpa3oBaHME OcCajKa, BbIIENEHUE Ta3za, OOpa3oBaHHE BOJbI); OIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (rOpeHue, peakuuu
pa3joXKeHUs, COEOUHEHMsI); paclHo3HaBaHUE HEOPTaHWYECKUX BEIIECTB €  MOMOIIBIO
KaueCTBEHHBIX peaKlUii Ha MOHBI; pEIIeHNEe IKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTtayibl 1 MX coeIMHEHHSA

Obmas xapakrepucTka ragoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEepHbIE CTEIIEHU
okucneHus. CTpoeHne u pU3NYECKUe CBOWCTBA MPOCTHIX BEIIECTB — TaJlOTEHOB. XMMUYECKHE
CBOIiCTBa Ha mpuMepe XJjopa (B3aUMOJAEWCTBHE C MeTa/llaMd, HEMeTallJlaMH, ILIEI0YaMH).
Xnoposogopoa. CossiHast KUCIIOTa, XMMUUECKHUE CBOWCTBA, NOJIy4eHHE, puMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJOpOJa Ha OpraHU3M 4eJoBeKa. BakHelmine XJIOpHUIbI U UX HaXOXACHUE
B IIPUPOJIE.

O6mass xapaktepuctuka »djeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOECHMSI AaTOMOB,
XapaKTEpHBIE CTENIEHU OKUCIICHUS.

CrtpoeHune u ¢uznyecKue CBOMCTBA MPOCTHIX BELIECTB — KHUCIOPOJA U Cepbl. AJUIOTPOIHBIE
MOIUGHUKAIIMM KHCIOpoJa M cepbl. XHMHUYECKHe cBoicTBa cepbl. CepoBOJOPOJ, CTpOEHHE,
buznueckue U XuMuueckre cBoicTBa. OKCUABI cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHUJIOB.
CepHast KucioTa, (U3MUECKHE W XUMHUYECKHE CBOicTBa (0OIIMe Kak MpeJCTaBUTENs Kiacca



KACIOT M crenupuueckue). XUMHUECKUE pEaKLWH, JIeXKAllie B OCHOBE IMPOMBIIUICHHOTO
crioco0a moyrydeHusi cepHoi KHucIOThl. [Ipumenenne. Conmu CEepHOM KHCIIOTHI, KaueCTBEHHAs
peakiusi Ha cynbdar-uoH. HaxoxaeHue cepel M €€ COCIWHEHUN B MpUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKPY)KAIOIIEeH Cpelbl COENMHEHUSIMU cepbl (KUCIOTHBIE JOXAH, 3arps3HEeHue
BO3/yXa M BOAOEMOB), CITIOCOOBI €r0 MPEIOTBPALICHHUS.

OOmass xapaktepuctuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIEC CTETIEHU OKUCIICHUS.

A30T, pacrpocTpaHeHue B pupoje, pu3ndeckue U XuMmudeckue cBoiictsa. Kpyrosopor azora
B mpupoje. AMMHUAK, ero (U3MYecKue W XMMHUYECKHE CBOMICTBA, MOJYYCHHE U MPUMEHEHHE.
Conu amMmmoHus, UX GU3NYECKUE U XUMUYECKHE CBOMCTBA, IpuMeHeHrne. KauecTBeHHas peakiius
Ha MOHBI aMMOHHUA. A30THas KHCJOTa, €€ IMoilydyeHHe, (PU3NYecKHe M XUMHYECKHE CBOWCTBA
(oOmue Kak MpeicTaBUTEN Kilacca KHCIOT U crnenuduueckue). Vcnonb3oBaHHe HUTPATOB U
coJIeii aMMOHUS B Ka4eCTBE MUHEPAIbHBIX yA0OpeHU. XUMHUECKOE 3arpsA3HEHUE OKpYKAroIei
Cpelbl COeTMHEHUAMU a30Ta (KUCIOTHBIE IO/, 3arPsI3HEHNE BO3/yXa, TOUBBI U BOJOEMOB).

docdhop, amrorponHbie MoaHdUKAUU docdopa, PUNISCKUE U XHUMHUUYECKUE CBOMCTBA.
Oxkcun docdopa(V) u dpochopnas kuciota, Gpusnueckue 1 XMMUUECKHUE CBOMCTBA, MOTyUYEHUE.
Hcnonp3oBanue GocdaToB B KaueCTBE MUHEPATBHBIX yI00pEHUA.

O6mass xapaktepuctuka »d1eMeHTOB I[VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTEPHBIEC CTETIEHN OKUCIICHUSI.

VYrnepon, amioTponmHble MOIU(UKAIMM, PACIPOCTPAaHEHHE B MpHpOJAe, (UIUYECKUE W
XUMHYeCKHe cBoiicTBa. AncopOrus. Kpyrosopor yriepona B mpupoae. OKCHIBI yriaepona, uxX
dusznyeckue u XUMHUYECKHE CBOICTBa, JEWCTBUE HA JKHUBBIE OpPraHU3MbI, MOJIy4YECHUE
U IpUMEHEHHUE. DKOJIOTHMYeCKHe MpoOJeMbl, CBs3aHHBbIE ¢ OkcuaoM yriaepoxa(lV); rumotesa
100aNbHOTO MOTEIUICHUs KIIMMaTa; MapHUKOBBINA 3Q¢eKkT. YronbHas KUCIOTa U €€ CONu, HX
¢u3nueckue U XMMUYECKHE CBOMCTBA, MOJTY4YeHHE M IpuMeHeHue. KauecTBeHHas peakinus Ha
KapOoHaT-voHbI. Mcrmonb30BaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIILIEHHOCTH U
CEIbCKOM XO35HCTBE.

[lepBoHayanbHble TOHATHS 00 OPraHUYECKUX BEIIECTBAX Kak O COSAMHEHUSX Yriepoia
(MeraH, 3TaH, STWUJIEH, AalETWJIEH, 3TAaHOJ, TJULEPUH, YKCycHas Kucinora). Mx coctaB u
xumudeckoe cTpoeHue. [loHsATHE O OMONOTMYECKM BAXKHBIX BEIIECTBAX: JXHpaxX, OenKax,
yIJIeBOAAX — M WX POJIM B JKM3HH YelOBeKa. MaTepHalbHOE €IUHCTBO OpPTaHWYECKHX H
HEOPraHUYECKUX COCAMHEHUH.

Kpemunid, ero ¢pusnueckue u XUMHYECKHE CBOICTBA, OJTy4YeHre U mpuMeHenne. CoeuHeHus
KpeMmHus B npupoje. OOmue npeacrasieHus o6 okcuae kpeMHuA(IV) u kpeMHHEBOH KHUCITOTE.
Cunmkatel, WX HWCIONB30BaHWE B OBITY, MEIUIIMHE, NPOMBIIIICHHOCTH. BakHeimme
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30MacHOr0 UCMOIb30BaHMUS CTPOUTEIBHBIX MAaTEPHAJIOB B TIOBCETHEBHOM JKHU3HHU.

XUMHUECKUH 3KCIIEPUMEHT: U3y4eHne 00pa31l0B HEOPraHMUECKUX BEIECTB, CBOWCTB COJISTHOM
KHCJIOTHI; TIPOBEJICHHE Ka4eCTBEHHBIX PEAKIMK Ha XJIOPUI-UOHBI U HAOIIOIEHUE MPU3HAKOB UX
MPOTEKAHUS; OMBITHI, OTpa)Karolue (U3NYECKUEe U XUMUYECKHE CBONCTBA TallOTEHOB U HX
COeIMHEHUN (BO3MOXHO HCIOJB30BaHNWE BHUEOMATEpUAIOB); O3HAKOMJIEHHE ¢ oOpa3uamMu
XJIOpUAOB (TaJIOTEHUI0B); O3HAKOMIIEHHE ¢ 0Opa3lamMM cepbl M €€ COeTUHEHHUSIMHU (BO3MOXKHO
WCIIOJIb30BaHWE BHUACOMATEpPUAJIOB); HAONIOACHUE Tporecca OOYIJIMBAaHUS caxapa IIOJ
NEHCTBHEM  KOHIIGHTPHUPOBAHHOW CEPHOM  KHUCIOTBI, HW3YYEHHE XHMHUYECKUX CBOWCTB
pa30aBIeHHON CepHOM KHUCIIOTHI, NPOBEIEHHWE KaueCTBEHHOM peakIUu Ha cyinb}ar-uoH u
HaOJroleHne Tpu3HaKa e€ NMPOTEKaHWs; O3HAKOMIIEHHE ¢ (PU3MUECKUMM CBOICTBaMHU a30Ta,
dbochopa W uX coeauHEHUN (BO3MOXKHO HCIIOJIB30BAHKME BHJAEOMATEpUaAIoOB), oOpazmamMu
a30THBIX U (QochOpHBIX yHOOpPEHMI; MONydeHHe, coOMpaHMe, paclO3HABaHUE M H3Yy4eHHUE
CBOWCTB aMMHaKa; MPOBEJCHHE KAYEeCTBEHHBIX pEaKkIuii Ha MOH aMMOHHUS U ¢ochaT-uoH U
M3YyYEeHHE TPU3HAKOB UX MPOTEKAHUS, B3aUMOJIEHCTBIE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI
C MeJbI0 (BO3MOXHO MCIOJIb30BaHUE BUIEOMATEPHAIIOB); U3YUEHHE MOJIEIEeH KPUCTAIUTMUECKUX
pewméTok anmasa, rpadura, ¢yiepeHa; 03HaKOMIIEHHE C IPOLIECCOM aCOPOLIUU PAaCTBOPEHHBIX



BEIICCTB AKTHUBUPOBAHHBIM YTJIEM M YCTPOWCTBOM TIPOTHBOrasa; IMOJyuYeHUE, COOMpaHue,
pacro3HaBaHUE U U3YYEHHUE CBOMCTB YTJIEKUCIIOTO ras3a; MpoBeICeHNE KAYECTBEHHBIX PEaKIMi Ha
KapOoOHAT- W CWIMKAT-UOHBl W M3YYCHHE TMPU3HAKOB HX TMPOTCKAHHS, O3HAKOMIIEHUE C
NPOAYKIMEH CUIMKATHOM MPOMBIILUICHHOCTH; PEIICHUE SKCIEPUMEHTAJIbHBIX 3a/ad MO0 TEeME
«BaxkHenmme HeMeTaluIbl U UX COSIUHECHUSY.

MeTaiibl M UX COeIMHEHUS

OO01mmas XxapakTepUCTUKA XUMUYECKUX JIEMEHTOB — METAJIOB Ha OCHOBAHUM UX IMOJIOKCHUS
B Ilepuoauueckoil cucteme xumuuyeckux siaeMeHToB [. 1. MenaeneeBa U CTpOCHHUS aTOMOB.
Crpoenue MeramioB. Meraminueckas CBs3b M METAUIMYECKAs] KPUCTALUTMYECKAs pEHIETKa.
DJIEKTPOXUMUYECKUN pAll HAOpsKEHU MeTaioB. DU3WYECKMEe M XUMHUYECKHUE CBOMCTBA
MeTaymioB. O0mme croco0bl MoydeHuss MeTaioB. [IoHATHE O KOPPO3UM METAIIJIOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyryH, MIOPATIOMUHUN, OpOH3a) U HX
MPUMEHEHUE B OBITY U TIPOMBIIIUICHHOCTH.

[Ilenounbie MeTauibl: noJjioxkenue B [lepuoandeckon cucreme Xxumudeckux snemeHToB . U.
MenneneeBa; CTpOCHHME WX aTOMOB; HaxOXJAeHHE B mpupoje. Dusznyeckue M XUMUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kaymsi). OKCUIBI M THAPOKCH/IBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COCTUHEHUMN.

[IlesouHO3eMENBHBIE METAJUIBI MarHUM W KaJlbIIUi: moJioxkeHue B [lepuoanueckoit cucreme
xumudeckux 3yemeHToB . M. MenpeneeBa; cTpoeHME MX aTOMOB; HaXO0XJICHUE B MPHUPOJIE.
®u3nyecKkue U XMMHUYECKHE CBOMCTBA MarHusi U Kajablivs. BakHelme coequHEHUS KaylbIus
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHU .

AmoMuHuil: nonoxenue B Ilepuommueckoil cucreme xumuueckux aiementoB [l WM.
MenneneeBa; cTpoeHUE aToMa; HaXOXKJIeHUE B npupoje. Ou3ndeckue u XMMUYECKHUE CBOMCTBA
amroMUHKS. AMGBOTEPHBIE CBOMCTBA OKCH/IA M THIPOKCHIA AITFOMUHUS.

Keneso: nonoxenue B llepuoauyeckon cucreme xumudeckux snemeHTos /1. M. Menaeneesa;
CTPOCHHE aTOMa; HaxoXKJeHWe B mpupoaec. DPuznueckue M XUMHYECKHUE CBOWCTBA XKejesa.
Oxkcuppl, runpoxcuasl v conu xxenesa(ll) u sxenesa(lll), ux cocras, cBONCTBA U MOITYYEHHUE.

XUMUYECKUI OSKCIEpUMEHT: O3HAaKOMJIEHHE C o0pa3llaMd METalIOB M CIUIaBOB, UX
(U3MYECKUMH  CBOMCTBAMHU; HW3Yy4Y€HHE PE3yJIbTaTOB KOPPO3HH METAJIOB  (BO3MOXKHO
MCIIOJIb30BaHNE BUAEOMATEpUaIoB), 0COOEHHOCTEH B3aMMOJCHCTBHS OKCHUIA KAJIbIIUS U HATPUS
C BOJIOM (BO3MO’KHO MCITOJIb30BAaHUE BHIEOMATEPUAIIOB); UCCIIEIOBAHNE CBOMCTB JKECTKOM BOJIBI;
mpolecca TOPEeHHs >Keje3a B KHCIOpoAe (BO3MOXKHO HCIIOJNIb30BaHHE BHJIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKAHUsI KAUeCTBEHHBIX PEaKIIMii Ha HOHBI (MarHus, Kajablus, aTlOMUHHUS, [ITHKA,
xkene3a(ll) u sxenmesa(Ill), memu(Il)); HaOmrogeHWe U omMcaHWE TPOIECCOB OKPAIITUBAHUS
MJIaMEHU MOHAMM HATPHsl, KAl W KaibIUs (BO3MOXKHO HCIIOJB30BAaHHUE BUIEOMATEPHUATIOB);
uccienoBanre aM(OTEPHBIX CBOMCTB THAPOKCHAA aTIOMUHUS M TUAPOKCUAA LIMHKA; pPEIIeHue
AKCIIEPUMEHTAJIBHBIX 33/1a4 110 TeMe «BakHeiIre MeTaIbl U UX COCTUHEHUSI.

XuMus H OKpy:Kamowmas cpeaa

HoBrie maTepuaibl 1 TexHOJIOTHU. BelecTBa 1 Matepuranbl B OBCETHEBHOM KU3HU YEJIOBEKa.
XuMus ¥ 310poBbe. bezomacHoe HCMONIb30BaHHE BEIIECTB W XUMUYECKUX PEAKIH B OBITY.
[lepBass moMoOIIP TP XUMHYECKHX OXKOTrax u oTpaBieHUsX. (OCHOBBI HIKOJIOTHUECKOU
rPaMOTHOCTU. XHUMHUYECKOE 3arpsi3HEHHE OKpYyKarolledl cpenapl (mpeaenbHas AonycTUMas
koHueHTpanus Beniects — [1/1K). Ponb XxuMuu B pemieHuu 3K0I0THYeCKUX MPpooIIeM.

[IpupoaHbIE HWCTOYHUKH YTIIEBOJOPONOB (Yrojib, MPHUPOMAHBIA Ta3, He(Th), MPOIYKTHl HX
nepepadoTKH, UX POJIh B OBITY M MPOMBIIIJICHHOCTH.

XUMHUYECKUH IKCIEPUMEHT: U3Yy4eHHE OOpa3I[OB MaTepHalioB (CTEKIIO, CIJIaBbl METAJIOB,
MOJIMMEPHBIE MaTEPHAIIBI ).

MexnpeamerHblie CBA3H

Peanmu3anus MeXINpeaMETHBIX CBS3€W NPH W3YYEHUM XUMHUU B 9 Kjacce OCyIEeCTBISETCA
Yyepe3 HCMHOJIb30BAaHUE KaK OOMIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SBJISIFONITUXCSL  CHCTEMHBIMH  JIJIT  OTJEIBHBIX TPEJAMETOB €CTECTBEHHO-HAYYHOTO IIMKJIA.
Peanuzanus MexnpeAMETHBIX CBA3EH MPH M3YUYEHUHM XUMHUHU B 9 Kilacce OCYIECTBISIETCA Yepe3



HUCIIOJB30BaHUC KakK 06H_[I/IX CCTCCTBCHHO-HAYYHBIX HOHﬁTHﬁ, TaK H HOHHTHﬁ, ABJIAOITNUXCA
CHCTEMHBIMH JUISl OTJCIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTecCTBEeHHO-HAYYHBIE MMOHSATHS: HAyYHBIA (DaKT, TUIOTE3a, 3aKOH, TCOPHs], aHAJIH3,
CHHTE3, KJIacCU(UKAIMSA, EPHOIUYHOCTh, HAONIOACHHE, HKCIICPUMEHT, MOJCIHPOBAHUE,
U3MEpEHHUE, MOJIEIb, IBJICHUE, TAPHUKOBBINA 2P PEKT, TEXHOJOTHSI, MAaTePHAIIBL.

dusuka: MaTepusi, aroM, OJICKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIHI, H30TOIbI,
PaaMOaKTHBHOCTb, MOJICKYJa, OJJICKTPUYECKUH 3apsiji, MPOBOAHUKH, IIOJYIPOBOJHUKH,
JMDIICKTPUKH, (DOTOIIEMEHT, BEILECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHUE BEIeCTBa, ras,
pacTBOp, pPacTBOPUMOCTh, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3HUECKUE BEIMYUHBI,
CIIUHULIBI N3MEPEHUSI, KOCMUYECKOE IPOCTPAHCTBO, IIAHEThI, 3BE3/161, ColTHIIE.

buonorus: ¢orocunrtes, napixanue, OHoOcdepa, IKOCHUCTEMA, MHHEpPAIbHBIC YHIOOpCHUS,
MHKPODJIEMEHTBI, MAKPOJIEMEHTBI, TUTATEIIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpPANIbI, TOPHBIE TOPOABI, MOJE3HBIE UCKOMAaeMbIe,
TOILUIUBO, BOAHBIE PECYPCHL.

IIJTAHUPYEMbBIE OGPA30BATEJ/IbHBIE PE3YJ/IbTATbI

I/I3y‘~I€HI/I€ XHMUH B 9 Kiacce HaIpaBJICHO Ha AJOCTHUXKXCHUC O6yT-IaIOHII/IMI/IC$I JIUNYHOCTHBIX,
MCTAIIPEAMCTHBIX U MIPCAMETHLIX PE3YJIbTATOB OCBOCHUS yqe6Hor0 npeamMceTa.

JINYHOCTHBIE PE3YJIbTATbI

JIn4HOCTHBIE PE3yNbTaThl OCBOEHHUS IPOTPAaMMBI OCHOBHOTO o0OIIero oOpa3oBaHUsA
JIOCTUTAIOTCS B X0JI¢ O0y4eHUs] XUMHUH B €IMHCTBE Y4eOHOUM M BOCHUTATENBHOMN NeATeIbHOCTH
Opranu3aliud B COOTBETCTBUM C TPAJUIMOHHBIMH POCCHUHUCKHUMH COLIMOKYJIBTYPHBIMU U
JyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMHU, NPUHATHIMU B OOIIECTBE MNpaBUIaMH U HOPMaMU
MOBEJICHUSI M CIOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHMS, CaMOPA3BUTHUS M COIHAIM3AIUU
o0yyJaronuxcs.

JIM4HOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UUCIIE B YACTH:

IMaTproTHYeCcKOro BOCIMTAHUS

1) IEHHOCTHOTO OTHOIIECHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACJIeNI0, TOHUMAHWs 3HAYCHUS XUMHUYECKOW HAayKd B JKHU3HM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHOU MHGOpMAIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHPOBOW U OTEUECTBEHHOW XMMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpPOICTBE
Mupa 1 o0IIIecTBa;

I'pa:knanckoro BocnuTanusi

2) mpencTaBiIeHHUS O COLMANBHBIX HOpMax M TMpaBHIIaX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJUICKTUBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO IOJE3HOM, Y4eOHO-
MCCJIEIOBATENCKOM, TBOPUYECKOM U APYTUX BUOAX JIEATEIHHOCTH; TOTOBHOCTH K Pa3HOOOpa3HOU
COBMECTHOM JIESTEIPHOCTHA TPHU BBIMOJHEHUN y4eOHBIX, TTO3HABATEIbHBIX 3a/1a4, BBHITOJHEHUU
XUMHUYECKHUX dKCTIEPUMEHTOB, CO3/IaHUU YY€OHBIX MPOEKTOB, CTPEMIICHHUS K B3aHMOTIOHUMAaHUIO
W B3aMMOIIOMOIIM B MPOIECCE ITOM y4eOHOW eATeTbHOCTH; TOTOBHOCTH OIIEHHWBATh CBOE
MOBEJICHUE U TOCTYIKM CBOMX TOBAapHUIIEH C MO3UIMU HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MOCJIEICTBUI IOCTYIIKOB;

IleHHOCTH HAYYHOT0 MO3HAHUA

3) MHpPOBO33PEHYECKHMX TIPEJICTABICHWA O BEIMIECTBE W XUMHYECKOW  peaKIluw,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKM W COCTaBIIAIONIMX OCHOBY IS
MOHUMAHUS  CYIIHOCTH HAyYHOW KapTHUHBI MHpA; TPEICTABICHUHA 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUsS MPUPOABI, B3AUMOCBS3AX YEJIOBEKA C MPUPOJIHOM Cpeloil, 0 posu
XHUMHUU B MIO3HAHUH 3THX 3aKOHOMEPHOCTEH;

4) mo3HaBaTEeNbHBIX MOTHBOB, HAIIPABJICHHBIX HAa TOJYyYE€HHUE HOBBIX 3HAHUU MO XUMHH,
HEOOXOIUMBIX TSI O0BSICHEHUST HAOTIOJAEMBIX MTPOIIECCOB U SBJICHHIA;



5) mo3HaBaTeNbHOM, WH(POPMALIMOHHON M YUTATENbCKON KYJIbTYPHI, B TOM YHCJIE HAaBBIKOB
CaMOCTOSITENIbHOW pabOThl C y4eOHBIMH TEKCTAMHM, CIPABOYHOW JIMTEPATypOH, JOCTYINHBIMU
TEXHUYECKUMU CPeACTBaMHU MH()OPMAIIHOHHBIX TEXHOJIOTHIA;

6) uHTepeca K OOY4YEHHUIO U MO3HAHMIO, JIFOO03HATEIbHOCTH, TOTOBHOCTH U CHOCOOHOCTH K
camM000pa30BaHUI0, IPOSKTHOW U HMCCIEAOBATEIHCKON JEATEIHEHOCTH, K OCO3HAHHOMY BEIOODPY
HaMpaBJIEHHOCTU U YPOBHsI 00yueHUs B JaJIbHEHIIEeM;

@opMHPOBaHHS KYJIbTYPbI 310POBbS

7) 0co3HaHMSI LIEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 37J0POBbIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HH, OCO3HAHMS TOCIEACTBUH M HENPHUATHA BPEIHBIX MPUBBIUCK
(ymoTpeOaeHuss ajakorojisi, HAapKOTHUKOB, KypeHHs), HEOOXOAMMOCTH COOJIOACHHUS IpaBUII
0€30I1aCHOCTH MTPpU OOPALICHUN C XUMHUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

TpyaoBoro BociMTaHUA

8) mHTEpeca K MPaKTUYECKOMY M3YUEHHUIO MPOoheCcCuil U TpyAa pa3iuyHOro poja, yBaXEHUE K
TPyAy U pe3ylbTaTaM TPYAOBOM [EATENbHOCTH, B TOM 4YMCIE Ha OCHOBE IIPUMEHEHHUs
OPEIMETHBIX 3HAHWA 10 XWUMHH, OCO3HAaHHOTO BbIOOpa WHIWBUAYAJIBbHOW TPAaeKTOPUHU
OPOJOJDKEHUs 00pa3oBaHUSl C YY4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH; yclemHol MnpodeccnoHalbHON AESITEIbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUI; TOTOBHOCTb a/1alITUPOBAThCS B IPO(PECCHOHANIBHOI cpelie;

JKOJIOTHYECKOI0 BOCIINTAHUS

9) skosnornyecku 1eaecoo0pa3HOro OTHOIIEHUS K MIPUPOJIe KaK UCTOUYHUKY KHU3HHU Ha 3emJe,
OCHOBE €€ CyILECTBOBAaHMs, MOHUMAHUS LIEHHOCTH 3J0pOBOro U Oe3omacHOro odpasa *KHU3HHU,
OTBETCTBEHHOTO OTHOLICHHUS K COOCTBEHHOMY (PHU3MUECKOMY M ICUXUYECKOMY 3/10pPOBBIO,
OCO3HAHMSI IICHHOCTH COOJIIOIEHUS TIPaBmiI 0€30IacCHOTO TIOBEACHUS MPH paboTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIUSX, YIPOXKAIOIIMX 30POBBIO U KU3HU JIIOCH;

10) crmocoOHOCTH TPUMEHSTH 3HAHUS, MOJMydaeMble MPH W3YUYCHUH XHMHWU, JUISI PEIICHUS
3ajlay, CBS3aHHBIX C OKPY)KAIOLIeW MPUPOAHON Cpeloil, MOBBILIEHUS YPOBHS 3KOJIOTMYECKOH
KYJBTYpBI, OCO3HAaHUSA TNIO0ATBHOTO XapaKTepa SKOJIOTUYECKUX MPoOIeM M MyTed MX peleHHsS
MOCPEICTBOM METOJI0B XUMHUH;

11) 5KOJIOTMYECKOro MBINUIEHHS, YMEHMSI PYKOBOJCTBOBATbCS KM B II03HABaTENbHOM,
KOMMYHHKAaTHUBHOHN U COLIMAILHOM MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDI

B COCTaBe MeTaHpeﬂMeTHBIX peBYJ'II)TaTOB BBIACISIFOT 3HAYUMBIC JIA q)OpMI/IpOBaHI/Ifl
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIMOTe3a, (akT, cUCTEMa,
MpoIIeCcC, AKCIEPUMEHT W Jp.), KOTOPBIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yYHUBEpCalbHble ydeOHble NEHCTBUS (T103HaBaTEIbHbIE,
KOMMYHHUKATHBHBIC, PETYIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM eI TeIIbHOCTH.

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHsI 00pa30BaTENbHON MPOTPAMMBI 10 XUMHH OTPaKAIOT
OBJIAJICHUC yHI/IBepcaJ'H)HI)IMI/I IIO3HABATCJIIBHBIMHA JleﬁCTBI/ISIMI/I, B TOM 4HHCIJIC:

ba30BbLIMM JIOrHYeCKUMHU AeHCTBUIMH

1) YMeHI/IeM HNCIIOJIb30BaATh HpI/IéMBI JIOTUYCCKOT'O MBIIIIICHUA HpI/I OCBOCHHNU 3HaHHI>'IZ
pacKpbIBaTh CMBICI XUMHUYECKHMX MOHATHM (BBLACNATH MX XapaKTepHbIE MPU3HAKH,
yCTaHaBJ'II/IBaTI) B3aMOCBA3b C }IpyFI/IMI/I HOHHTI/IS[MI/I), HUCITIOJIB30BATh IMOHATUSA IJISL O6’B${CHGHI/I${
OTNIENbHBIX (DAKTOB W SIBICHUN; BHIOMpATh OCHOBAaHUS M KPUTEPHH I KIacCHU(PUKAIUU
XUMHUYCCKUX BCHICCTB U XUMHNYCCKUX peaKHHﬁ; yCT AaHABJINBAThb HpI/I‘-II/IHHO—CHe)ICTBeHHI)Ie CBsI3H
MEXy O0BEKTaMH U3YUEHUS; CTPOUTH JTIOTHUECKUE pacCykIeHUs (MHAYKTUBHbIE, 1eTyKTHBHBIE,
110 aHaJ'IOFI/II/I); J€J1aTh BBIBOJbI U 3aKJIIOUYCHU I,

2) yMeHHEeM MPUMEHSTHh B MpoIlecce MO3HAHUS MOHATUS (IIPeIMETHBIE U METAlpeIMETHbIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, MPeoOpa3oBBIBATH MIUPOKO
HpI/IMerleMBIe B XUMHUHN MOJICIIBbHBIC HpeHCTaBJ'IeHI/ISI b XI/IMI/ILIGCKI/Iﬁ 3HAK (CI/IMBOJ'I SHGMGHTa),



XuMHu4eckass (opMyaa M ypaBHEHHE XHUMHMUYECKOW peakIu — TpU peIlIeHUuH ydeOHo-
[IO3HABATENBHBIX 334a4; C Y4YETOM OSTUX MOJENbHBIX IPEACTABICHUNW BBIIBIATh H
XapaKTepU30BaTh CYIIECTBEHHBIC MPHU3HAKH MU3Yy4aeMbIX OOBEKTOB — XMMHUYECKHX BELIECTB U
XMMHUYECKHX pPeakUuil; BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUUYMHHO-CIIECACTBEHHBIE CBSI3U U
IPOTHBOPEYHs] B M3y4aeMbIX IPOLECCaX U SBJICHUSAX; MpeajaraTb KPUTEPUU Ui BBISBICHUS
9THX 3aKOHOMEPHOCTEH U IPOTUBOPEUHIL; CAMOCTOATENBHO BBIOUPATh CLIOCOO pelieHus: yueOHoH
3a7aun (CpaBHUBATh HECKOJIBKO BapHaHTOB pEIICHUS, BHIOMpATh HambOoyiee MOAXOIAIIUN ¢
y4€TOM CaMOCTOSITEIILHO BBIJICJIEHHBIX KPUTEPHUEB);

Ba3oBbIMH HcCiIe10BaTeIbCKUMH e CTBUAMU

3) yMeHHeM HCHOJb30BaTh MOCTaBJIEHHBIE BOIPOCHl B KayeCTBE MHCTPYMEHTA IO3HAHHUSA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

4) mpuoOpeTeHHe OMbITa MO IUIAHUPOBAHHUIO, OPraHU3alMd M TMPOBEICHHUIO YYEHHYECKHX
9KCHEPUMEHTOB: yMEHUE HAOII0/1aTh 33 XOJ0M IIPOLlecca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €TI0
pe3ynbTar, (HopMyIHpOBaTh OOOOMICHHS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIIBITA,
UCCIIEIOBaHMsl, COCTABIIATh OTUYET O PO/IEIaHHON padoTe;

Paboroii c nndopmanuei

5) ymeHueM BbIOMpATh, AHATU3UPOBATH U MHTEPIIPETUPOBATh MH(OPMALIHIO Pa3IMYHBIX BUJIOB
1 OpM MIPEACTABICHHS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs! TUTEpaTypa
XMMHUYECKOTO COZEp)KaHus, CIpaBOYHble mocoOusi, pecypcbl VHTepHeTa); KpPUTHYECKU
OLICHUBATh MTPOTHBOPEUYUBYIO U HEOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHUEeM NPUMEHATh PA3JIMYHbIe METO/IbI U 3aIIPOCHI IIPU MOKCKE U 0TOOpEe MHPOPMALIUH U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS YUEOHBIX M MMO3HABATEIbHBIX 3324
OIpeNieNIEHHOr0 TUIA; NPUOOpPETeHHE OMbITa B 00JACTH HCHOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJCHUE KYIbTYPOH aKTUBHOTO MCIIOJIb30BAaHUS PA3IMYHBIX
IIOUCKOBBIX CHCTEM; CAaMOCTOSITEJIbHO BbIOMpPaTh ONTUMANbHYIO (OpMy IpencTaBiIeHUsS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIAeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduku U ©X KOMOUHALUAMUY;

7) ymMeHuEM UCIOJIb30BaTh W aHAJIM3UPOBATh B Tpoliecce y4eOHONW U HCCIIeIOBaTEIbCKON
NeSITebHOCTH HH(POPMAIIHMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPAHCIIOPTa
Ha COCTOSIHUE OKPY>KAIOIIEeH NPUPOTHON CPEBI;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMH JeiiCTBUSIMH

8) yMeHueM 3agaBaThb BOMNPOCHl (B XOA€ JUAIOra W/WIM JAWCKYCCHUH) IO CYIIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTEIBHO BBIIOIHEHUS
MPEI0KEHHOM 3a/1a4u;

9) npuoOpereHHe ONbITa MpPE3EHTALMM  PE3YJIbTaTOB  BBHIMNOJIHEHUS  XHMHYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAOOpPATOPHON pPAOOTHI MO WCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

10) 3amHTEepecOBaHHOCTP B COBMECTHOH €O CBEpPCTHHKAMH TIO3HABATEILHOW U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PElICHHHM BO3HHUKAIOIIMX MpoOJieM Ha OCHOBE yuéra
Oo0LIMX HMHTEPECOB M COIJIacoBaHMs MO3UIUN (0OCyXIeHUs, OOMEH MHEHMSIMH, «MO3TOBbIE
HITYPMBI», KOOPJIMHAIIUS COBMECTHBIX JIEHCTBHIA, ONpeeNieHNe KPUTEPHUEB 10 OI[EHKe KayecTBa
BBITIOJTHEHHOU pabOTHI | JIp.);

YHuBepcaabHbIMU PeryJsiTHBHBIMH /1eiCTBUSIMH

11) yMeHrnEM caMOCTOSITETTFHO ONPENENATh IeNN NeATeIbHOCTH, ITIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJHMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JEATENILHOCTH, BHIOMPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MJIM KOPPEKTHUPOBATh NPEJIOKEHHBIH aaropuT™M JeMCTBUI IMpH
BBIITOJIHEHUH 3aJaHUi C Y4E€TOM TOJYyYSHHS HOBBIX 3HAaHUH 00 W3ydaeMbIX OOBEKTaX —
BEIIIECTBAX U PEaKIUsX; OLEHNUBATh COOTBETCTBHUE MOJIyUEHHOTO pe3yJibTaTa 3asBICHHOM LenH;

12) yMeHrEeM HCIONTB30BaTh U AaHATH3UPOBATh KOHTEKCTHI, TIPe/IaracMble B YCIIOBHH 3a/IaHUH.



INNPEAMETHBIE PE3YJIbTATbI

B cocraBe mpeaMeTHBIX pPE3YyNbTATOB 10 OCBOGHHIO 00S3aTENBbHOTO  COJCpIKAHUS,
YCTaHOBJEHHOIO JIaHHOW MNpUMEpHON pabouell MpOrpaMMoil, BBIACNAIOT: OCBOEHHBIC
0o0yJaromyMMUCsT Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JeHcTBHMH, cnenuduyeckue s
npeaIMeTHoM o0nacTu «XUMHSA», BUIBl JAEATEIbHOCTU MO TMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpETALNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaIUsX.

[IpenMeTHble pe3ynbTaThl MPEICTABICHBI OTPaKalOT CHOPMHUPOBAHHOCTH Yy OOYyUYaAIOLIUXCS
CIEAYIOLIUX YMEHUM:

1) packpvieamv cmbici OCHOBHBIX XUMHUYECKHX IOHSATHI: XMUMHUYECKUH SJIEMEHT, aroM,
MOJIEKYJIa, HMOH, KAaTHOH, AaHWOH, IIPOCTOE BELIECTBO, CJOXHOE BEIIECTBO, BaJEHTHOCTD,
AEKTPOOTPUIIATENILHOCTh, CTENEHb OKUCICHMS, XHUMHUYECKas peakiusi, XUMUYecKas CBS3b,
TETUIOBON A(PQEKT peakiuu, MOJb, MOJISIPHBIN 00BEM, PacTBOP; DIEKTPOJIUTHI, HEITEKTPOIIHTHI,
ANEKTPONIUTHYECKAsT JTUCCOLMAIUs, PEaKIUd HOHHOIO OOMEHa, KaTalu3aTop, XUMHUYECKOoe
paBHOBecHE, OOpaTHUMbIE H HEOOpaTHMbIE pPEaKLUUH, OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC
pEaKuu, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHUCICHHE U BOCCTAaHOBIEHHE, aJUIOTPOIIHS,
aM(pOTEpPHOCTh, XUMHUYECKasi CBA3b (KOBAJICHTHAs, MOHHAs, METAJUTNYECKast), KPHUCTAITMYECKas
pemérka, KOppO3usi METaJUIOB, CIUIaBbl; CKOPOCTh XUMHUYECKOW pEaKIHH, MpeneiabHO
nonyctumast konuentpauus (IT1K) BemecTsa;

2) unmocmpupoéams B3aUMOCBS3b OCHOBHBIX XMMHYECKUX MOHATHH (CM. 1. 1) U IpUMEHATH
9TH MOHATHS MPU ONHUCAHUU BEIIECTB U UX MPEBPALLECHUI;

3) ucnonv3oeams XUMUYECKYIO CUMBOIIMKY ISl COCTaByIeHUs (JOPMYIT BEIIECTB M YpaBHEHUN
XUMHYECKUX PEAKIIUN;

4) onpedensime BAJCHTHOCTh U CTEINEHb OKHUCICHUS XMMHUYECKUX AJIIEMEHTOB B COCIMHEHUSX
Pa3IMYHOIO COCTaBa; IMPHUHAJJIEKHOCTh BEIECTB K OMNPEACIEHHOMY KJIACCy COEIMHEHUH IO
dbopMynaM; BIJ XUMUYECKOH CBS3H (KOBAJIGHTHAs, MOHHASI, METAJUIMUECKasl) B HEOPTaHUYECKUX
COCIMHEHUSX; 3aps] MOHA 10 XUMHYECKOH (opmylie; XapakTep cpelnsl B BOIAHBIX PacTBOpax
HEOPraHMYECKUX COSAMHEHUMN, THIT KPUCTAITUYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

5) packpwvieams cmvica [lepuoanueckoro 3akona J{. 1. MenneneeBa u 1eMOHCTPUPOBATH €TI0
NOHMMAaHME: OIUCBIBaTh U XapaKTepu3oBaTh TabnuuHyro (opmy Ilepuoanyeckoil cucrembl
XUMHUYECKHMX 3JIEMEHTOB: pazinyarh MOHATUS «TJIaBHas moArpymnmna (A-rpymnmna)» u «noOouHas
noarpynna (b-rpynma)», manele U 0oJbIIME MEPHOIbI; COOTHOCHTH 0003HAUEHUs, KOTOpHIE
UMEIOTCS B TMEPUOJNYECKOM Tabiuie, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi A1pa, oOlee YUCiIo 3JIEKTPOHOB M pacipeesieHue ux
10 3JIEKTPOHHBIM CJI0SIM); OOBSICHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COCOUHEHMM B IPEJENax MalblX MEPUOJOB U INIABHBIX MOATPYIII C YYETOM CTPOEHUS HUX
aTOMOB;

6) Kraccuguyuposams XUMUYECKHUE DJIEMEHTBI; HEOPraHMYECKHE BEIIEeCTBAa; XUMHUYECKUE
peakuuu (1Mo YMCIy M COCTaBy yYacTBYIOIIMX B PEaKIMU BEIIECTB, MO TEIIIOBOMY 3 dexTy, 1o
U3MEHEHUIO CTeTIeHEel OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

7) xapaxkmepuzosams (OMMCHIBATh) OOMME ¥ CHENUPUISCKHE XUMHUYECKHE CBOWCTBA
IIPOCTBIX M CJIOXKHBIX BEILECTB, MOATBEPKAASI ONUCAHUE MIPUMEPAMU MOJEKYJISAPHBIX U HOHHBIX
YPaBHEHU COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIH;

8) cocmaenameb ypaBHEHHs IEKTPOJIMTUYECKON AMCCOLMALMM KHUCIIOT, IIEJIOYENd M COJIEH;
MOJIHBIE M COKpAlI€HHbIE YypaBHEHUS pEaKIuil HMOHHOrOo OOMEHa; YypaBHEHHUS peakluH,
MOATBEP)KJAIOIINX CYIIECTBOBAHUE T'€HETHMUECKON CBA3M MEXIY BELIECTBAMM PA3JIMYHBIX
KJIACCOB;

9) packpvisamv  cywHOoCcmb OKUCIUTENBHO-BOCCTAHOBUTENBHBIX — PEAKLUNA  IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKkui;

10) npoenosuposams CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOEHMS; BO3MO>KHOCTH
MPOTEKAHUsI XUMUYECKUX ITPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX;



11) ebiuucnsims OTHOCUTENBHYIO MOJEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB; MAacCOBYIO
JIOJTII0 XMMHYECKOT'0 3JIeMeHTa 1o GopMylie COeTMHEHUS; MAaCCOBYIO JOJI0O BEIIECTBA B PACTBOPE;
IIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOU peaKlvi;

12) cneoosame ipaBUIaM  TIOJIb30BAHUS ~ XUMHUYECKOM  TOCYIOM H  JJaOOpaTOPHBIM
o0opynoBaHMEM, a TakXKe TMpaBWiIaM OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKUHUSMU IO BBINOJHEHUIO JAOOPATOPHBIX XUMHUYECKHX OIMBITOB [0 MOJYyYEHHUIO U
COOMpaHUIO ra3000pa3HBIX BEIIECTB (aMMHAKa M YTICKUCIOTO ra3a);

13) nposooums peakuuu, MOATBEPKAAIOIINE KAUYeCTBEHHBIM COCTaB pa3IUYHBIX BEIIECTB:
pacrio3HaBaTh OMNBITHBIM MyTEM XJIOpUI-, OpOMHUI-, MOAMI-, KapOoHat-, docdar-, cunmkar-,
cynbdar-, TUAPOKCUA-UOHBI, KATHOHBI aMMOHMSI M HMOHBI H3YYEHHBIX  METaJlIOB,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUYECKUX BEILIECTB;

14) npumensims OCHOBHBIE OIEpAIlMM MBICTUTENILHON JESITEIbHOCTY — aHalu3 M CHUHTE3,
cpaBHeHHe, 00001IeHNe, CUCTEMATHU3allMI0, BBISIBICHHE IPHUMHHO-CIICACTBEHHBIX CBSI3eH — I

HU3Yy4YCHUS CBOWCTB BCIICCTB U XUMHNYCCKUX peaKHHﬁ; eCTeCTBEHHO-Hay4YHble MEeTO/bl I03HAHUSI — HAOJIIO/IeHHE,
“3MepeHue, MoJIeIMPOBaHNe, IKCIIEPUMEHT (peasIbHbIN U MbICIEHHBIN).

INIOYPOYHOE IIVIAHUPOBAHUE

Ne Tema ypoka Kosun4yecTBo 4yacos Hara Buabi, dopmbi

n/ U3Y4YEeHH | KOHTPOJISA

- BCEr | KOHTPOJILHBI | NPAKTHYECKH |

0 e padoThbl e pabdoThbI

1. | Crpoenue aTroma 1 | Ykaxure VKaxute 4yachl | YKaKATE | YCTHBIM OIpOC;
4achl JaTy

2. | Xumuueckas CBSI3b 1 | Ykaxure VYkaxure yacel | Ykaxure |TectupoBanue;
4achl JaTy

3. | OkucnuTeNnbHO- 1 | Ykaxure Vkaxure yacel | Ykaxkute | TectupoBanue;

BOCCTaHO- qachl JaTy

BUTCJIbHBIC pCaKIN

4. | Ckopocthb 1 | Ykaxure YKa)kuTe yachl | YKaXUTe | YCTHBIM OIpPOC;
XUMHUYECKOHN peax 4ackl Jary
unu. Dakropsl,
BIIMAOIINE HA
CKOPOCTb peaKluu

5. | OGparumsble u 1 | Ykaxure Vkaxute 4yacel | YKaKATE | YCTHBIM OIpOC;
HEeoOpaTH- Mble 4acsl JaTy
peakuuu.
XUMHYECKOE
paBHOBECHE, €TI0
CMELICHUE

6. |I[IpakTuyeckas 1 | Ykaxure 1 Vkaxure |lIpakTnueckas
pabora «CkopocTh 4acsl Jary pabora;
XUMHUYECKHAX
peaxkuuii»

7. | DIEKTpOIUTHYECKAS 1 | Ykaxure VYkaxkure 4acel | YKaXuTe | YCTHBIM OIpPOC;
U CCOLaus 4achl JaTy

8. | Juccoumanms 1 Vkaxure VYKaxure yachl | YKaXuTe | YCTHBIM OIIPOC;

KHCJIOT, OCHOBaHHUIM YqacChl Jaary




u coineii. Cia0ble u
CHJIBHBIC

3IEKTPOJIUTHI
9. |Peakmuu  HOHHOIO VYkaxure Ykaxure yacel | YKaKuUTe | YCTHBIA OMPOC;
oOMeHa 4achl JaTy
10. | Peaxuu nOHHOTO VYkaxure Ykaxure yacel | YKaKUTe | YCTHBIA OMpPOC;
oOMeHa 4achl JaTy
11. | I'mpponus conent Ykaxure VKaxuTe 4yachl | YKaKUATE | YCTHBIA OIpOC;
4achl JaTy
12. | [IpakTuueckas Ykaxure 1 Vkaxure |lIpaktuyeckas
pabora  «Pemienue Yachl JaTy pabora;
9KCIIEPUMEHTAJIbHBI
X paboT»
13. |IloaroroBka K Vkaxure VYkaxure yacel | YKaKuTe | YCTHBIA OMpPOC;
KOHTPOJIbHOM 4achl JaTy
pabote
14. | KonTpoabHas 1 Vkaxwure dacel | Ykaxure | KontponbHas
pabora naTy pabora;
15. | O6mmas VYKaxute YKaxuTe yachl | YKaXUTE | YCTHBIA OIpPOC;
XapaKTEPUCTUKA 4acsl JaTy
HEMETAJIJIOB
16. | T'amorensl VYkaxure VYkaxure dacel | YKaXuTe | YCTHBIA OMpPOC;
qachl JaTy
17. | Xnop Ykaxure Vkaxwurte dacel | Ykaxure | TectupoBaHue;
qachl JaTy
18. | XnopoBoniopoa. Ykaxure VKaxute 4yacel | YKaKUTE | YCTHBIA OIpOC;
Consnasa xuciora u 4achl JaTy
ee coiu
19. | IIpakTnueckas Ykaxure 1 VYkaxure |IIpaktuyeckas
pabora «M3yueHue 4acsl JaTy pabora;
CBOWCTB  COJISIHOM
KHCIIOTBI»
20. | Kucnopon Vkaxure VYkaxure yachl | YKaXuTe | YCTHBIM OIPOC;
qachl JaTy
21. | Cepa, ee VYkaxure VYkaxure yacel | Ykaxute | TecTupoBaHue;
¢buznyeckue " qachl JaTy
XUMHYECKHE
CBOMCTBA
22. | CepoBonopon VYkaxure VYkaxxurte yacel | YKaXuTe | YCTHBIM 0mpoc;
qachl JaTy
23. | Oxcunpl cepel Ykaxure VYkaxxkure yacel | YKaXuTe |YCTHBIM 0mpoc;
(IV),cepuucras 4ackl Jary




KHCJI0Ta

24. | Oxcun  cepel  (VI), Ykaxure VKaxuTe 4yachl | YKaKUTE | YCTHBIA OIpOC;
CepHasi KHCJIOTa U ee 4achl JaTy
COJIH
25. |IIpakTruueckas Ykaxure 1 VYkaxute |lIpaktrueckas
pabora «Kucmopon 9achl JaTy pabora;
U cepay
26. | Azor u ero Vkaxure Vkaxute yachl | YKakute | YCTHBIM OIpoOC;
CBOMCTBA 4achl JaTy
27. | AMMuak Vkaxure VYkaxure yacel | Ykaxure |TectupoBanue;
4achl JaTy
28. | Conn ammoHUSs VYkaxure Vkaxute yacel | YKaxute | YCTHBIH OIpoOC;
4achl JaTy
29. | lIpakTuyeckas Ykaxure 1 VYkaxure |lIpakrnueckas
pabora «M3yueHue yachl JaTy pabora;
CBOMCTB  pacTBoOpa
aMMHUaKa»
30. | A3oTHas KuciIoTa VYkaxure YKaxure yachl | YKaXuTe | YCTHBIM OIIPOC;
yachl JaTy
31. | Conu a30THOM Ykaxure YKaxure yachl | YKaXuTe | YCTHBIM OIIPOC;
KHMCIIOTbI yachl JaTy
32. | @ochop Ykaxure YKaxure yachl | YKaXuTe | YCTHBIM OIIPOC;
qachl JaTy
33. | Okeun docdopa Ykaxure Vkaxute uacel | Ykaxute | TectupoBanue;
V), dbochopnas 4achl JaTy
KHCJIOTA U €€ COJIH
34. | Yranepoxn Ykaxure Vkaxkute yachl | YKaxkute | YCTHBIM 0Ompoc;
4achl JaTy
35. |Okcunpl  yraepoaa Ykaxure Vkaxute yacel | Ykaxkute | TectupoBanue;
(IT) Yachl Jary
36. | Okcun yraepoaa VYkaxute VYkaxure yachl | YKaXuTe | YCTHBIM OIIPOC;
(Iv) Yachl Jaty
37. | YronbHas KUCIIOTa U VYkaxure VYkaxure yachl | YKaXuTe | YCTHBIM OIIPOC;
ee colu qachl JaTy
38. | [IpakTnueckas Ykaxure 1 VYkaxure |lIpaktuyeckas
pabora «Ilomyuenue Yachl JaTy pabora;
OKCHJa yIJle- poja
(IV) u uzyuenue ero
CBOMCTB.
Pacno3naBanue
KapOOHATOBY
39. |Kpemuuiti.  Oxcupg Ykaxure VYkaxxkure yacel | YKaXuTe |YCTHBIM 0mpoc;
kpemuus (IV) qachl JaTy




40. | KpemHueBas Ykaxure Vkaxute yacel | Ykaxute | TectupoBaHue;
KHUCJIOTA U €€ COJIU 4achl JaTy

41. |IlogroroBka K Vkaxure VYkaxute yacel | YKaxuTe | YCTHBIM OIPOC;
KOHTPOJIBHOU 4ackl Jary
pabore 1O Teme
«Hemertaiutb»

42. | KonTposbHas 1 Vkaxute yacel | Ykaxute | KontposnbHas
paborta 1O Teme JaTy pabora;
«HemeTramnbi»

43. | XapakrepucTuka Ykaxure VKaxuTe 4yachl | YKaKUATE | YCTHBIA OIpOC;
METaJIIOB 4achl JaTy

44. | Meramsl B Ykaxure Vkaxure dacel | Ykaxure | TectupoBaHue;
MIpUpPO/IE, oOrmiue 4achl JaTy
CIOCOOBI WX TIOJIY-

YEHUS

45. | Xumuueckue Ykaxure VKaxute 4yacel | YKaKUTe | YCTHBIM OIpOC;
CBOMCTBa 4achl JaTy
METaJUIOB.

46. | CrinaBsl Ykaxure VKaxute 4yacel | YKaKUTE | YCTHBIM OIpOC;

4achl Jary

47. | Hlenounsie Ykaxure Vkaxure dacel | Ykaxure | TectupoBaHue;
MeTaJuIbl 4achl JaTy

48. | CoequueHUs Vkaxure VYkaxure dacel | YKaXuTe | YCTHBIA OMpPOC;
HIETOYHBIX 4achl JaTy
METaJUJIOB

49. | llleno4yHO3eMENbHBI VYkaxure YKaxure yachl | YKaXuTe | YCTHBIM OIIPOC;
e METAJLITbI u 4achl JaTy
MarHum

50. | CoenuaeHus VYkaxure Vkaxute yacel | Ykaxute | TecTupoBaHue;
KaJIbLIUS. 4achl JaTy
’KecTkocTh BOMBI

51. | AntoMuHumit VYkaxure YKaxure yachl | YKaXuTe | YCTHBIM OIIPOC;

4achl Jary

52. | CoenuHeHus Vkaxure VYkaxure yachl | YKaXuTe | YCTHBIM OIPOC;
ATFOMUHHUS Yachl Jary

53. | Kenezo VYkaxure VYkaxute yacel | YKaxuTe | YCTHBIM OIPOC;

4achl JaTy

54. | Coequnenus VYkaxure VYkaxure yacel | Ykaxute | TecTupoBaHue;
xKeresa 4achl JaTy

55. | Pemtenne 3amauy u Vkaxure Vxkaxure yacel | Ykaxkure | CamMOOIleHKa ¢
yOpakHe- HUM MO 4achl JaTy HCIIOJIb30BaHUE

TeMe «MeTanibly

M «O1EeH0YHOTrO
JIACTaY;




56. | O6o0meHMEe ul 1 |VYkaxure Vkaxute yacel | YKaxkute | YCTHBIM OIpoC;
CUCTEMAaTH-  3alus 4achl JaTy
3HaHUW TI0 TeEMeE
«Mertamibb»

57. | KontponbHas I |1 Vkaxure dacel | Ykaxure | KontponbHas
pabora 1O TeMme JaTy pabora;
«MeTtambby

58. | Opranunueckas 1 | Vkaxute VYkaxute yachkl | YKaxuTe | YCTHBIM OIPOC;
XUMUS qachl JaTy

59. | IIpenenpHble 1 | Ykaxure Vkaxute yacel | Ykaxute | TectupoBanue;
YTJ1€BOJIOPO/IbI qachl JaTy

60. | HenpenenbHble 1 | Ykaxure YKaxure yachl | YKaXuTe | YCTHBIM OIIPOC;
YTJI€BOIOPOIbI yachl JaTy

61. | [Tonmumepsl 1 | Ykaxure VKaxute 4yacel | YKaKATE | YCTHBIM OIpOC;

4achl JaTy

62. | Cnuptsl 1 | Ykaxure VKaxute 4yachl | YKaKATE | YCTHBIM OIpOC;

4achl JaTy

63. | KapboHoBbIe 1 | Ykaxure Vkaxute yachkl | YKakuTe | YCTHBIM ONpOC;
KUCIOThI. CIl0KHBIE 4achl JaTy
3¢upbI U KUPBI

64. | YrieBoasl 1 VYKaxute YKaxuTe yachl | YKaXUTE | YCTHBIA OIpPOC;

qachl JaTy

65. | AMuHokuciotel  u| 1 | Ykaxure VYkaxure yacel | Ykaxure | TectupoBaHnue;
Oenku qachl JaTy

66. | UtoroBerii ypok mo| 1 |1 Vkaxure yacel | Ykaxute |KoHTponbHas
TeMe JaTy pabora;
«Opranuueckue
BELIECTBa»

67. | Pe3eps 1 | Ykaxure VYkaxure yacsl | Ykaxkute |Bpibepure

4acsl JaTy BU/popmy
KOHTPOJIS
68. | Pe3eps 1 | Ykaxure VYkaxure yacsl | Ykaxkute |Bribepure
4achl JaTy BU/hopmy
KOHTPOJIS
OBIIEE 68 |4 6
KOJIMYECTBO YACOB

I10 [TIPOIT'PAMME
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