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INOACHUTEJIBHAA 3AIINCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O O0IIET0 00pa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOIO
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueli nmporpaMmbl BOCIIUTAaHUS U ¢ YYETOM KOHLENIMM IPENoJaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit @enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEyCMATPUBAET paclpeesieHue ero mo Kjiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMmbl 110 XUMHH, OIPENEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIC XapaKTEPUCTUKH COJEP>KaHUS, PEKOMEHIYEeMYI0 IIOCIEeI0BaTEIbHOCTh
W3YYEHUS XUMUU C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBsI3€H, JIOTMKU y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeaesseT BOSMOKHOCTH TpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTeNIbHOI MpOorpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHus, a Tak)Ke TpeOOBaHUM K pe3yabTaTaM 0O0yYeHHs] XUMUU
HA YypOBHE 1elieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB yueOHO-IO3HABATEIbHON
JEeSITeTbHOCTH 00yUYaIoMIerocs 0 OCBOCHUIO yYEOHOTO CONEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTEPUAIILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
IPECTaBICHUS O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPHUPOJIE, O MYTAX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBHIPHEBOI,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTMYECKOM 0e301acHOCTH, MPOOJIeM 3ApaBOOXPAHEHNUS.

N3yyenue xumuu:

CHOCOOCTBYET peaau3alii BO3MOXHOCTEM M camMopa3BUTHS U (OPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHUS U TBOPUECKUX CIIOCOOHOCTEN oOydaromuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeIbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KH3HM, TaK M B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI I[EJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTeCTBEHHO-HAYYHOU I'PaMOTHOCTH 00YYaIOLINXCS;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HAaHUSAM, K TPHUPOJAE, K YEIOBEKY, BHOCHT CBOM BKJIaJ B OJKOJIOTHUYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH 00ECHEeuMBAIOTCS CIEeUU(UKON comepikaHus
yueOHOro mpeaMeTa, KOTOPBIA SIBISETCS TEJarorMyeckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHHUE
00yYaromMUMHUCs CUCTEMbI NTePBOHAYAIBHBIX TOHATHIH XUMUHU, OCHOB HEOPIaHWYECKOH XUMHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHSATHH OPTaHUYECKOW XUMHUH.

CrtpykTypa coaep:KaHHsl MPOrpaMMbl MO XUMHH c(HOpPMHpPOBAHA HAa OCHOBE CHUCTEMHOIO
noaxoja kK €€ msydeHuto. CopepixaHHe CKJIAAbIBAETCS U3 CUCTEMBI NOHATHH O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OpPraHM30BaHbl MO MPUHIUIY IOCIEIOBATEILHOTO Pa3BUTHS 3HAHUNW HA OCHOBE
TEOPETUUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHS O CTPOCHUH aTOMa U XUMUYECKOH CBSI3H;

— MPEICTaBICHUH 00 NEKTPOITUTUYECKOM TMCCOIMAIINN BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JpPYromy,
BBIMOJHSAS (YHKIUM OOBSICHEHHUS W IPOTHO3MPOBAHMSI CBOWCTB, CTPOCHHSI U BO3MOKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJYyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKON COCTaBISIONIEH Hay4yHOW KapTUHBI MHpa B JIOTHMKE €€ CHCTEMHOH HpUPOJIBL,
[EHHOCTHOTO OTHOIIICHHUS K HAYYHOMY 3HAaHUIO U METO/aM MMO3HaHUs B Hayke. M3ydeHune XxumMuu
MPOUCXOAUT C TPUBJICUEHHEM 3HAHUN W3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «Dusuka. 7 Kjacc.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON AESITENFHOCTH YeJIOBEKa M KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, S3blka HayKd, B
MPHUOOIIEHNU K HAyYHBIM METO/IaM MO3HAHUS TIPU U3YYEHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHUM W PA3BUTUU TIO3HABATENIBHBIX YMEHUHW W HX TNPUMEHEHHH B Y4eOHO-
MO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOM 1€ATEIbHOCTH, OCBOEHUHU MPaBUI O€30MacHOTO
oOpallieHus ¢ BEIIeCTBaAMU B TOBCETHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs Ba)XHOE 3HAUYCHHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHHE MHTEIUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJIEHHOCTh OOY4YEeHHMs Ha CHCTEMaTHYeCKoe MpUOOIIeHNEe O00y4YaroIuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTEJIbHOM  JIEATENbHOCTH, HAy4yHbIM  METOJaM  IO3HaHUA,
(hOpPMUPYIOLTUM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH,

— obecrieyeHUe YCIOBHH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOUIUMHUCS OIIbITa
pa3HOOOpa3HON /EATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETCHIIHH ), IMEIOIINX YHUBEPCAITBHOE 3HAUCHHE JIJISI PA3TUIHBIX BUJIOB JICSITEIIBHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qrclie YMEHUA OOBSICHITh M OLIGHWBATH SIBICHUS OKPYXAIOMIETO MHpA, WUCIONB3Yys 3HAHHS U
OTIBIT, TIONYYCHHBIC TMPH HW3YYCHUW XHUMHUHU, NPUMEHATh WX TMPU pEHIeHHH TpodieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opMupoBaHue y 00y4aromuxcs TYMaHUCTUYECKUX OTHOIICHUM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKUX 3HAHWHA I BBIPAOOTKM 3KOJOTHYECKH IEIecO00pa3HOro MOBENCHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEISAX COXPAHEHHS CBOETO 370POBbA M OKPYXKAIOIIEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.



OO01mee 9nciio 9acoB, OTBEACHHBIX JUIS M3YYCHUS XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro
obOpasoBanusi, cocrapigeT 136 yacoB: B 9 kinacce — 68 yacoB (2 yaca B HEZEINIO).



COJAEPKAHUE OBYYEHUA

9 KVIACC

BeuecTBo M XMMHYeCKas peakuus

Ilepnonnueckuii 3akoH. Ilepmoanueckas cucrema xumuyeckux »sieMeHros [l M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOIOB, Kalldsd, KalbLUUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
IIOJIOKEHUEM AJIEMEHTOB B lIeproanyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BMJIbI XMMHUYECKOW CBA3M. THUIBI KPUCTAIIMYECKUX PELIETOK,
3aBUCHMOCTb CBOWMCTB BEIECTBA OT THUIA KPUCTALIMYECKOM PEIIETKM U BUJA XUMUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCaM HEOPraHMYECKUX COCIMHEHMM, Ie€HETHYeCKas
CBSI3b HEOPraHNYECKHUX BELIECTB.

Knaccugukanus XuMUYECKUX peaklUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TemIoBoMY 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, IO YYaCTUIO KaTaiu3aropa). DK30- U
SHJOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUS.

[TonsiTue o cxopoctu xumuueckol peakuuu. IlonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TIeTeporeHHbIX peakuusx. Ilonsatue o
karamuse. IlonaTme o0 xXuMuyeckoM paBHOBecHMH. DakKTOPBL, BIMAKOLME HAa CKOPOCTh
XUMUYECKON PEAKLIUN U MTOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAaKIUH, SJEKTPOHHBIM OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBHON peakuuu. CocCTaBleHHE YPaBHEHHH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BAaHUEM METO/1a DJIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
aHUOHBI. MeXaHuU3M JHMCCOLMALMM BEIIECTB C PAa3JIMUYHBIMU BHJIAMH XUMUYECKOH CBS3U.
Crenenb qucconnanui. CUabHbIE U CIIA0bIE SJEKTPOIUTHI.

Peakuuu monHoro o6meHa. YcinoBHsl MPOTEKAaHUs peaKlMi MOHHOTO OOMEHa, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIOT, OCHOBaHHUI M COJe B CBETE
npeCcTaBiIeHU 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEeHHbIE peaklIud Ha HOHBI
[TonsaTHE O THAPONIU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJCIIAMHM KPUCTANIMYECKHUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAa HATpHs),
UCCJICIOBAHUE 3aBUCUMOCTU CKOPOCTHM XHMMUYECKOW PEAKLIUU OT BO3AEHCTBUSA Pa3IMUHBIX
(akTOpOB, UCCIEIOBaHUE IEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, Mpoliecca AUCCOLMALUN
KHCJIOT, IIeno4ed M coned (BO3MOYKHO MCIIOJIb30BaHME BHUAECO MAaTEepHalOB), IPOBEACHUE
OTBITOB, WJITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBIAENICHHE Tra3a, 00pa3oBaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peaKUil (FOpeHue, peakluu pa3ioXkKeHUs, COEAMHEHUs),
pacrno3HaBaHWE HEOPTraHMYECKHX BEUIECTB C IIOMOILIBIO KAavyE€CTBEHHBIX DPEAKLIUN Ha HOHBIL,
pELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMmerasibl M MX COeUHEHUSA

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHbIE
creneHu okucineHus. CTpoeHune M (PU3NYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.



XWMHYECKUE CBOWMCTBA Ha MpHUMEpe XJopa (B3aUMOJCHCTBHE C METallJlaMH, HEMETaUIaMH,
miesoyamu).  XusopoBopopod. ConsiHas KMCIOTa, XMMMUYECKHE CBOMCTBA, IOJIyYEHHUE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/Ia Ha OPraHU3M uesoBeka. BaykHelme Xi1opuabl
U X HaXO0XJCHUE B IPUPO/IE.

O6mass xapaktepuctuka 35eMeHTOB VIA-rpymnmbel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (hU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceppl. CepoBonopoa, cTpoeHue, (U3MYECKHe M XUMHYecKHe cBoiicTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeNCTaBHTENS Kilacca KUCIOT M crenudpuueckue). XUMHUYECKUE pPEeakluy,
JeKallue B OCHOBE MNPOMBIIIICHHOTO croco0a IMoiydeHHUs CepHOi KucioTel. IIpumenenue
cepHoit kucioTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakius Ha cynab(par-uon. Haxoxaenue
ceppl U €€ coelMHEHUH B TMpupoae. XHUMHUECKOE 3arps3HEeHHE OKpYKalolel cpenbl
COECIMHEHUSIMU Ccepbl (KUCIOTHBIE O, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
[PEIOTBPALLCHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OcCoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBbIE CTEMEHH OKHUCIEeHUS. A30T, paclpoCTpaHeHHEe B Tpupone, Qusmveckue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, €ro (U3NIecKue 1 XUMUIECKHIe
CBOWCTBA, MOJlydeHue u npuMenenne. Conu aMMOHUS, NX (PU3HUYECKHEe U XUMHUYECKHE CBOMCTBA,
npuMmeHeHue. KadecTBeHHas peakids Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIyueHHe,
¢u3myeckue M XUMHUYECKHE CBoiicTBa (oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoab3oBaHME HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSTUHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBl U BOAOEMOB). docdop, amaoTponHble MOIUPHUKAIMU
doctopa, puszndyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucnora,
¢usznueckue M XHMMHUYECKHE CBOWCTBA, noiyueHue. Vcmonb3zoBanue @ochaTroB B KayecTBe
MUHEPATBHBIX YIOOpPEHUH.

OOmast xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHU OKUCIEHMs. YTIEpoJ, alUIOTPOMHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, GuzndecKkue u XuMHUIeCKrue cBoiicTBa. AncopOiusa. KpyroBopot yrieposia B mpupo/ie.
Oxkcupapl yriaeposaa, ux (pU3NYecKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJTy4eHHEe U MPUMEHEHHE. DKOJIOTUYECKUe MPOoOJIeMbl, CBsI3aHHbBIe ¢ okcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIN 3(dekr. YrompHas kuciora u eé
conu, UX (PU3MYECKHMe M XHMMUYECKHE CBOMCTBA, IMOJIyueHHE U INpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. lcmonb3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSX YIiiepoja
(MeraH, »TaH, OSTWJEH, AalETWIEH, JTaHOJ, IJHMIEpPUH, YyKCcycHas Kucnora). IlpuponHsie
VCTOYHUKU YIJIEBOAOPOAOB (Yroib, MPUPOJHBIA Ta3, HEPTb), MPOAYKTHl HX MepepadOTKU
(OeH3uH), UX pOJb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX:
XKHUpax, OelKax, yrieBoJaXx — M HMX pOJM B KU3HM YelIOBeKa. MarepuaabHOe €IMHCTBO
OpPraHMYECKUX M HEOPTaHMUECKUX COCTUHEHHH.

Kpemunii, ero ¢usuveckue M XUMHUYECKHE CBOWCTBA, TIOJYYCHHE W TIPUMCHEHHE.
Coenunaenuss kpemMHusi B mpupone. OOmme mnpencraBieHuss o0 okcunae kpemuus (V) u
KpeMHHUEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpobGiiembr
0€30MacHOT0 UCIOJIb30BAHUS CTPOUTEIIBHBIX MAaTEPUATIOB B TOBCEIHEBHOMN KU3HU.

Xumuueckuii IKCnepumMenm:

U3ydeHrue o0paslloB HEOPraHUYECKUX BEIECTB, CBOMCTB COJISIHOM KUCIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (QU3NYECKUe U XUMUYECKHE CBONCTBA TAJIOTCHOB U MX COCIUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 0OpaslaMu XJIOpPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJICOMATEpHaloB), HaOMIOJeHHEe Tmpolecca OOyrauBaHMA — caxapa [MOJA  JIeWCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW peakiMu Ha Cynb(ar-HoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBAMHU a3oTa, gocdopa u uUX coeAMHEHUN
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yn0OpeHui,
MoJIydeHHe, coOupaHue, pacrlo3HaBaHWE W HW3y4YeHHWE CBOWCTB aMMHakKa, IMPOBEIACHUE
KAUeCTBCHHBIX peaknuid Ha HMOH aMMOHUsA U Qocdar-noOH W U3YYCHHE NPHU3HAKOB WX
MPOTEKaHUs, B3aHUMOJCICTBHE KOHIIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aICcOpOlMM PacTBOPEHHBIX BEIIESCTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOras3a, MojyueHue, coOupanue, pacrio3HaBaHUe
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB HMX TMPOTEKAHUs, O3HAKOMJIEHHUE C MPOAYKIUEH
CHUJIMKATHOM TPOMBINIJICHHOCTH, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/iad Mo TeMe «Bakuenmme
HEMETaJUIbl U UX COCTUHEHUS.

MeTta/ibl M UX COCAUHEHUS

OO0mass xapakTepUCTHKAa XHUMHUYECKHUX DJIIEMEHTOB — METallIOB Ha OCHOBAaHUU UX
nonoxxenus B [lepuonnueckoit cucreme xumudyeckux 3emeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTrauimueckas CBs3b M METAJUIMYECKas KpUCTaUTHYecKas
peméTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHU MeTamioB. Pu3MuecKue U XUMHUYECKHE
cBoiicTBa MeTaiyioB. OOmme crnocoObl MoxydeHusi MeTaioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[[{enounble MeTalIbL: TIOJIOkKEHUE B [leproanueckoit cucteMe XMMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaxXOXIEHUE B mpupoje. Puznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCHIIBI HATpHs U Kanwus. [Ipumenenne
MIEJIOYHBIX METAJIOB U UX COCTMHECHUM.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KajlbLUi: nonokeHue B Ilepuoamueckoit
cucreMe xumudeckux sneMeHtoB JI. M. MeHneneeBa, CTpoe€HHE HX aTOMOB, HaXOXXJEHUE B
npupozae. OU3NYECKUEe U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BakHeimme coennHeHus
KaJbpus (OKCU, TUAPOKCUA, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MenzeneeBa, CTpOEHHE aTOMa, HAXOXIAEHUE B Npupoae. PU3HYECKHE U XMMHYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATIFOMHHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XuUMUYecKuX a3nemeHtoB J[. H.
MengeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B Npupoac. PU3NYECKHE U XUMUYECKHUE CBOWMCTBA
xkene3a. Okcupnwl, Tuapokcunsl u comu skenesa (I1) m xenesa (lll), ux cocra, cmoiicTBa u
MOJIyYEeHHE.



Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMh METa/lIOB M CIUIaBOB, MX (U3MYECKUMHU CBOMCTBAMH,
U3YYCHHUE PE3YJbTaTOB KOPPO3UU METAIIOB (BO3MOXHO HCIIOJIB30BAaHUE BHUICOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJCHCTBHS OKCUIA KaJbI[Us U HATPUS C BOJOM (BO3MOYKHO MCIHOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs Kee3a B
KHcIopoie  (BO3MOXKHO — HCIIOJIB30BAHWE  BUACOMATEPUATIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKlMi Ha MOHBI: MarHus, Kajblus, alFOMUHUS, IUHKA, xene3a (Il) u xenesa
(1), meau (1), HaGMrOICHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HATpHS,
KaJusl U KaJblidg (BO3MOXKHO HCIIOJIb30BAaHHME BHIEOMATEpPUANIOB), UCCIIEOBaHHE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIa aTFOMUHUS W TUIPOKCH/IA [IMHKA, PEIICHUE SKCIIEPUMEHTAILHBIX 3a/1a4 110
TeMme «BakHeWImne MEeTallyibl U UX COCIMHEHUS.

XuMHsA U OKpYsKaKOLIas cpeaa

BemiectBa 1 MaTepuanbl B MOBCEJHEBHOM JKHU3HH 4YeloBeKa. be3omacHoe MCIoyib30BaHKE
BCIICCTB M XUMHUYECKHX peaknuii B ObITy. IlepBas moMmormp MpH XUMHUYECKHX O0XKOTax |
OTPaBJICHHSIX.

XUMHYECKOe 3arps3HEHHE OKpYyKarolen cpepl (MpeaenbHas JOMmyCTHMasi KOHIIEHTpalus
BenlecTs, gainee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHYECKUX MTPOOIIeM.

XumuuecKkuii IKcnepumenm:

U3y4eHHEe 00pa3IoB MAaTePHANIOB (CTEKIIO, CIIJIaBbI METAJUIOB, TOJIMMEPHBIC MAaTEPUAIBI).

Mesxicnpeomemmuoie ceasu

Peanuzarust MeXNpeAMETHBIX CBA3€H MPU M3yUYEHUU XUMUHU B 9 Kilacce OCyIIEeCTBISETCS
4yepe3 UCIOJb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SIBIISTFOTIIAXCSI CHCTEMHBIMH TSI OT/ICITBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHs: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITh, SIBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOJIOTHS, MaTCPHUAITHI.

Oduznka: Marepusi, aToM, OJJIGKTPOH, NPOTOH, HEHUTPOH, WOH, HYKJIHJ, W30TOIIBI,
pPaIMOaKTUBHOCTb, MOJIEKYNa, DIEKTPUYECKUM 3apsii, MPOBOAHHUKH, MOJIYIPOBOJIHUKH,
TUDIIEKTPUKH, (POTOITEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, PACTBOPUMOCTh, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIUYHHEI,
€IMHHIIB I3MEPEHHS, KOCMHYECKOE TIPOCTPAHCTRO, TIAHETHI, 3BE3/TbI, COJHIIE.

buonorus: ¢orocunres, neixanue, Omocdepa, 3KocHcTeMa, MUHEpAIbHBIE yI0OpEHUS,
MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATENILHBIE BEIIECTRA.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TOPOJBI, IOJE3HBIE
HCKOTIaeMbIe, TOTUTHBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHHUS IMPOTPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
JIOCTHTAIOTCS B Xoie OOydYeHHs XHMHU B €IUHCTBE Y4YeOHOW U BOCIHTATEILHOU
NESTEIbHOCTH B COOTBETCTBHHM C TPAJUIMOHHBIMU POCCUUCKHMH COLMOKYJIBTYPHBIMH U
JyXOBHO-HPABCTBCHHBIMHU IICHHOCTSIMH, TMPHHSTHIMU B OOIIECTBE MpaBUIAMH M HOPMaMU
MOBEJICHUSI U CIIOCOOCTBYIOT IIPOIIECCAaM CaMOIIO3HAHMS, CAMOPA3BHTHS M COIMATH3AIHU
o0yJaronmxcs.

JIM9HOCTHBIE PE3YNbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CUCTEMOU MO3UTHUBHBIX [IEHHOCTHBIX OPUEHTAIIUN U PACIIUPEHUE ONBITA JEATSIHHOCTH Ha ¢
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTPpHOTHYECKOTO BOCIIUTAHHUSI:

[IEHHOCTHOTO OTHOIICHUS K OTCYECTBCHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAyYHOMY HACJICIUIO0, TIOHUMAaHUsl 3HAUCHUS XUMHYCCKOH HAyKU B JKU3HU COBPEMEHHOTO
o0111ecTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOM MH(OPMAIUEH O MEePeOBhIX JOCTHKCHUSIX U
OTKPBITUSX MUPOBOM U OTEYECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUAX 00
YCTPOWCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOro BOCTIMTAHUS:

MPEJCTABICHUS O COLMAIBHBIX HOPMAax M NPaBUIAX MEXJIMYHOCTHBIX OTHOILICHHU B
KOJUICKTHBE,  KOMMYHHKATHBHOH  KOMIIETGHTHOCTH B  OOIIECTBEHHO  TIOJIC3HOM,
y4eOHOMCCIICIOBATEIBCKOM, TBOPYECKOW M JPYTHX BHJAX JACSITEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOH NEATEIHHOCTH IPHU BBITOJHEHUU YYCOHBIX, MMO3HABATEIHHBIX
3a/1a4, BBIMOJTHEHUM XUMHUYECKHX OKCIEPHUMEHTOB, CO3JIaHUU YYEOHBIX MPOEKTOB,
CTpeMJIeHHs] K B3aMMONOHMMAHHIO ¥ B3aHMMOIIOMOIIM B TIpoIecce ITOH ydeOHOi
JeSATEIbHOCTH, TOTOBHOCTH OIICHWBATh CBOE IOBEJCHWE WM TOCTYIKH CBOHMX TOBApHIIEH C
MO3UITUU HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHUS TOCIICICTBUN TTOCTYITKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHUYECKHE TMPEACTABIECHUS O BEIIECTBE M XUMHUYECKOW PpeakKIHH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABJISIONINE OCHOBY JUIS
MOHWUMAHHUS CYINIHOCTH HAYYHOH KApTUHBI MHpa, TMPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUsS MPHUPOJBI, B3aUMOCBS3AX 4YEJOBEKa C MPUPOJTHON cpenoil, o
POJM XUMHUU B TIO3HAHUH STUX 3aKOHOMEPHOCTEIA;

MMO3HABATEIPHBIC MOTHBBI, HAMPABJICHHBIC HAa TIOJYyYEHUE HOBBIX 3HAHWHA 10 XHMHH,
HE0OXOoIUMBIC ISl OOBSCHEHHS HAOIOJAeMBIX TPOIECCOB W SIBICHHM, IMO3HABATEIHHOM,
WH()OPMAIIMOHHOW W YHTATEIhCKOW KYJIbTYPBl, B TOM YHCJIE HaBBIKOB CaMOCTOSTEILHOMN
paboTel ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOW JHUTEPATypOH, JOCTYIMHBIMU TEXHUYECKUMU
CpeICcTBaMHU MH(POPMAITMOHHBIX TEXHOJIOTHIA,

WHTEpEeC K OOYUYECHHIO M TTO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CITOCOOHOCTH K
caMo00pa30BaHUIO, TPOEKTHOM U UCCIIEOBATEIbCKON NIEATENHHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPaBIEHHOCTH U YPOBHS OOYUYECHHUsI B TaTbHEHUIIIEM;

4) opMHUpOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAaHWE IICHHOCTH >W3HW, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY 30POBBIO,
YCTaHOBKHM Ha 370POBBIA 00pa3 KU3HH, OCO3HAHHWE TOCIEACTBUNA W HEMPHUATHE BPETHBIX
MpUBBIYEK (YIMOTPEOICHHS alKOTOJsl, HAPKOTUKOB, KYPEHHUs), HEOOXOJUMOCTH COOIIOICHUS



npaBujl 0€30MaCHOCTH TIPU OOpAIICHHH ¢ XUMHUYECKHMH BEIIECTBAMH B OBITY M pPEabHOU
KHU3HH,

5) Tpy/0BOT0 BOCIUTAHUS

MHTEpEC K MPAKTHUYECKOMY H3YUEHHIO Mpodeccuid M Tpylda pasIUdHOro poja,
YBOKEHUE K TPYAYy U pe3ylbTaTaM TPYIOBOH IEATEIBHOCTH, B TOM 4YHCIE Ha OCHOBE
NPUMEHEHHS TIPEJAMETHBIX 3HAHUA TI0 XUMHH, OCO3HAHHBIH BBIOOP WHIMBUAYAILHOU
TPACKTOPHUH MPOJOIKEHUST 00pa30BaHUs C YI4ETOM JTUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX HWHTEPECOB W TMOTPEOHOCTEH, YCHENHOH MpodecCHOHATBHON
NESTeIbHOCTH M Pa3BUTUS HEOOXOIMMBIX yMEHHH, TOTOBHOCTh aJalNTHPOBATHCS B
npoheCCHOHAIILHOM Cpejie;

6) 9KO0JIOrNY€ECKOT0 BOCTIUTAHUS:

HKOJIOTHYECKU I1eJIeco00pa3HOe OTHOLICHHE K MPHPOJIE KaK MCTOYHHMKY >KU3HHM Ha
3emiie, OCHOBE €€ CYIIeCTBOBAHHMS, IIOHMMaHUE [IEHHOCTH 3JJ0POBOTO M 0e30MmacHoro oopasa
KW3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U ICUXUYECKOMY
3I0POBBIO, OCO3HAHKE IEHHOCTH COOJIOICHUS MPaBHJI 0€30IaCHOTO IMOBEICHUS TIPU paboTe ¢
BCIICCTBAMM, a TAKKC B CUTyallUAX, YIPOXKAOIMINUX 3JOPOBbIO U JKU3HU J'IIOI[CfI;

CIIOCOOHOCTH TIPUMEHSTh 3HAHHMS, MOJIy4aeMbIe NP M3YYCHUH XMMHUH, ISl PCIICHHUSI
3aja4, CBS3aHHBIX C OKPYXKAWOIICH NPUPOJHOW CPElOi, Ui TOBBIINICHUS YPOBHS
HKOJIOTUYECKON KYIbTYPHI, OCO3HAHHS TJI00AIBHOTO XapaKTepa SKOJOTHYECKHX MPOoOJIeM U
HYTCf/'I HUX PpCHICHHUA IMOCPECACTBOM MECTOIOB XHWMHHU, SKOJOTMYCCKOr'O MBIINIJICHUS, YMCHUS
PYKOBOJICTBOBATHCSI KM B TIO3HABATEIILHOM, KOMMYHHKATUBHOM U COIMAIILHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATbBI

B cocraBe meranpenMEeTHBIX PE3YNIbTAaTOB BBIACISAIOT 3HAUYUMBIC IS (POPMHUPOBAHUS
MHUPOBO33PEHUS 00IICHAYYHBIC TIOHATHS (3aKOH, TCOPHsI, IPUHIIMII, THITOTE3a, (PaKT, CHCTEMA,
MPOLIECC, JKCHEPUMEHT U JIPYroe.), KOTOPbIE HCIONB3YIOTCI B €CTECTBEHHO-HAYYHBIX
y4eOHBIX TpeaMeTax M MO3BOJSIOT Ha OCHOBE 3HAHHWM M3 3TUX MPEIMETOB (OPMHUPOBATH
MIPEJICTaBIICHHE O [EJOCTHON Hay9YHOW KapTHHE MHpA, M YHUBEPCAIbHbIE YIeOHbIE eHCTBUS
(mo3HaBaTenpHble,  KOMMYHUKAaTHBHBIC,  PETYJISTHUBHBIE), KOTOpble  OOECHe4HUBaIOT
(dbopMUpOBaHHE TOTOBHOCTH K CAMOCTOSATEIHHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOI e TeTbHOCTH.

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHBIE YUeOHbIE NelCTBUS

Ba3oBble 1oruveckue aeiicTBUA:

YMEHHSI HCIONb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MPH OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICI XUMHUYECKUX TIOHATUN (BBIACTATh WX XapaKTepHbIE MPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBA3b C JPYTHMU HOH?ITI/ISIMI/I), HUCIIOJIB30BAaTh TIIOHATHUA HJIA
OOBSICHEHUS! OTHENbHBIX (DAKTOB U SBJIEHUHN, BBIOMPATh OCHOBAHMSI U KPUTEPUH JUIS
KJIacCU(PUKAIUN XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIUi, yCTaHABINBATh MPUYMHHO-
CIIEICTBEHHBIC CBS3M MEXIYy OOBEKTaMH H3y4YEHHS, CTPOUTH JIOTUYECKUE PACCYKICHHS
(I/IHI[yKTI/IBHI)Ie, ACAYKTHUBHBIC, 110 aHaJ'IOFI/II/I), J€JIaTh BBIBOBI U 3aKJIFOUYCHU S,

yMEHHE PUMEHSTH B IIPOIECCE MO3HAHUS MOHATUA (IIPEeIMETHBIE U METANPEAMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, UCIOIB3YEMbIe B XUMHH, MPEOOPA30OBBIBATH MIHPOKO
MpPUMEHsIEeMblE B XHMHUU MOJEIbHbIE TPEICTABICHUS — XWUMHUYECKHH 3HaK (CHMBOJ
JJIEMEHTa), XUMHUYecKas (QopMmyja U ypaBHEHHE XMMHUYECKOW peaklud — MpU peHIeHUuu
y‘-Ie6HO'HO3HaBaTeHBHBIX 3aJ1a4, C y‘-IéTOM 9TUX MOACJIBHBIX Hpe}ICTaBHeHI/Iﬁ BBIABJIISITH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U



XMMHUYECKUX PEAKLUH, BBIABIATh OOLIME 3aKOHOMEPHOCTH, PUUYNHHO-CIIEJICTBEHHBIE CBA3H
U IPOTUBOPEYMSI B U3y4aEMBbIX NPOLIECCAX U SIBICHUAX.

Ba3oBble uccienoBarebckue 1eiCTBUS:

YMEHHE UCIOJIb30BaTh IOCTABJIEHHBIE BOIIPOCHl B KAYECTBE MHCTPYMEHTA [103HAHUS, a
TaKKe B KayeCTBE OCHOBBI A (POPMUPOBAHUS THMIOTE3bl 1O IMPOBEPKE IMPABUIBLHOCTH
BBICKa3bIBAEMBIX CYXKICHMI;

npUOOpETeHUE OMBbITA M0 TUIAHMPOBAHUIO, OPTAHU3AIMH U TPOBEICHUIO YICHUYECKUX
9KCIIEPUMEHTOB, YMEHUE Ha0NI0aTh 32 XOA0M MPOIECCa, CAMOCTOSTEIbHO IPOTHO3UPOBAThH
€ro pe3ysbTaT, (OpMyIHpoBaTh OOOOLIEHHS M BBIBOJBI 10 pPE3ysibTaTaM MPOBEIEHHOIO
OIIbITA, UCCIIEOBAHUS, COCTABIIATh OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ undopmanmeii:

yMEHHUE BBIOMpATh, aHAJIM3UPOBATh W HMHTEPIPETUPOBATH HWH(GOPMAIMIO PA3IUYHBIX
BUJIOB U (hOPM IPEICTABICHHUS, IOIYYaEMYI0 U3 Pa3HbIX UCTOYHUKOB (HAy4HO-IOIMYJIIpHAs
JUTepaTypa XUMHUYECKOTO COJEp)KaHus, CIpaBOYHble IocoOusi, pecypcel HHTepHera),
KPUTHYECKH OIICHWBATh MPOTUBOPEYNBYIO U HETOCTOBEPHYIO MH(OPMAIIHIO;

YMEHHE MPUMEHSTh pa3jMuHble METOJbl W 3alpochl IpPU IOUCKE MU OTOOpe
uHGOpMAllUd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMUMBIX JIsi BBIIOJIHEHUS Y4EOHBIX U
[I03HABATENbHBIX 33Ja4 ONpEAeNEHHOro THIA, MPHOOpeTeHHe ombplTa B 00JacTH
WCIOJIb30BaHUS HMH(DOPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTMH, OBJaJleHUE KYJIbTYpoi
AKTUBHOI'O HCIIOJb30BAaHUS PAa3JIMYHBIX ITOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BbIOMpATh
ONTUMaIbHYIO0 (popMy mpezacTaBieHuss HHGOPMALUU U WILIIOCTPUPOBATh pellaeMble 3ajauu
HECJIO’)KHBIMU CXE€MaMH, AarpaMMaMu, IpyruMu popMaMu rpaguKi U UX KOMOUHAIUSIMU;

YMEHHME UCIOJIb30BaTh U aHAJIM3UPOBATh B Ipoliecce YUEOHONH M MCCIEA0BATEIbCKOM
NESTeIbHOCTH HWH(POPMALMIO O BIHUSAHUU TPOMBIIUICHHOCTH, CEIBCKOTO XO3SWCTBA W
TPAHCIIOPTA Ha COCTOSIHUE OKPYKAIOUIEH PUPOJHON CPEBL.

KoMMmyHuKaTHBHBIC yHHBeEpcaabHbIe y4eOHbIC JeHCTBHUA:

YMEHHs 33/JaBaTh BOIPOCHI (B XOJe nauaiora M (WiIM) AMCKYCCHMHU) TO CYLIECTBY
oOcyxxnaeMoi TeMmbl, (OPMYJIHPOBATh CBOM NPEUIOKEHHS] OTHOCHUTEIBHO BBIIOIHEHUS
IIPEIOKEHHON 3a/1a4H;

YMEHHs MPEICTaBIIATh IOJIYYEHHBIE DPE3YyJbTaThl IO3HABATEIBHOM JIESITEIBHOCTH B
YCTHBIX W THCbMEHHBIX TEKCTaX; JejaThb IPE3ECHTALMI0 pe3yJbTaTOB BBITOJIHEHUS
XUMHUYECKOTO JKCIepUMeHTa (1abopaTOpHOTO  OMbITA, JIAOOPATOPHOM  paboTHl  TO
HCCIIEIOBAaHHIO CBOICTB BEIIECTB, Y4€OHOT'O IIPOEKTA);

YMEHHUS Y4eOHOr0 COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOH MO3HaBaTeIbHOMN
U HCCJEeIOBATEIbCKONW JIEATENbHOCTH IMpPH PELICHUH BO3HUKAIOIIMX MpPoOJieM Ha OCHOBE
yuéra OOIMX HMHTEPECOB W COIJIACOBaHMS MO3ULUN (00CyXneHus, OOMEH MHEHHUSIMH,
«MO3rOBBIE€ IITYPMBD», KOOPAMHALMS COBMECTHBIX IEHCTBHI, ONpENEICHUE KPUTEPUEB IO
OLIEHKE KaueCTBa BBITIOJIHEHHOW padOTHI U Ipyrue).

PeryasiTuBHble yHUBEPCAJIbHbIC YUeOHbIE 1eHiCTBUSA:

YMEHHE  CaMOCTOSITENIbHO  ONpENeNsTh  LENU  JIeATEIbHOCTH,  IUIAHUPOBATbD,
OCYILLIECTBIATh, KOHTPOJUPOBATH M TPH HEOOXOJUMOCTH KOPPEKTHPOBAaTh  CBOIO
NeITeNbHOCTh, BbIOMpaTh HambOonee d(P(eKTUBHbIE CHOCOOBI peIIeHUs Y4eOHBIX U
MO3HABATENbHBIX 33/1a4, CAMOCTOSITEILHO COCTAaBJIATh WM KOPPEKTUPOBATh MPEI0KEHHBIN
QITOPUTM JEHCTBUI IPH BBHIMOJHEHUM 3aJaHUM C y4€TOM IMOJIyY€HUs HOBBIX 3HAHUN 00
U3y4aeMbIX OOBEKTaxX — BEIIECTBaX M PEaKIMsX, OLEHHWBATh COOTBETCTBHUE MOIYYEHHOTO



pe3yibTaTa 3asBICHHOM LEIU, YMEHHE HCIOIb30BATh M AHAIM3UPOBATH KOHTEKCTHI,
MpeAJIaraeMbl€ B yCJIOBUU 3a/1aHUM.

HNPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpenMeTHBIX pe3yiIbTaTOB IO OCBOCHHUIO 00S3aTENBHOTO COJCpIKAHUS,
YCTaHOBJICHHOTO JaHHOW (enepanbHOl paboyeil mporpamMmoi, BBIIESIOT: OCBOCHHbBIE
oOy4arolUMUCsl Hay4YHble 3HAHUS, YMEHHUS M CIOCOOBI ACHCTBHI, cnerudpuyecKkue s
peaMeTHON 00aacTu «XUMHS», BUIBI JEATEIBHOCTH MO TMOJIYYEHUIO HOBOTO 3HAHUS, €T0
MHTEpOpEeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3MUYHBIX Yy4YeOHBIX M HOBBIX
CUTyalUsX.

K xoniy o0yuenus B 9 kJacce npeaMeTHbIC pe3yJbTaThl HA 0a30BOM YPOBHE JTOJIKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

® PaCKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHIATHI: XUMHYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTHOH, AaHHOH, IIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJIGHTHOCTb,  AJIEKTPOOTPHUILIATENIBHOCTh, CTENEHb OKHUCIECHMS, XHUMHUYECKas
peaxius, XUMUIecKasi CBs3b, TEIUIOBOU (PPEKT peakiuu, MOJb, MOJIAPHBIA 00BEM,
pacTBOp, DJIEKTPOJUTHI, HEAIEKTPOJIUTHI, JJICKTPOIUTHYECKAs JUCCOLUALNS,
peaKkiuu MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, 0OpaTUMBbIEC U
HEOOpaTHUMBIE pPeaKIuH, OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIC PEAKIINN, OKUCITHTENb,
BOCCTAaHOBUTENb, OKHUCJICHHE M BOCCTAaHOBIIEHHUE, aJUIOTPOMUs, amM(pOTEepPHOCTb,
XUMHUYECKas CBs3b (KOBaJCHTHAas, HWOHHAas, MeETaJUIMuecKas), KpUcTaiindecKas
pelETKa, KOPpPO3Usi METAUIOB, CIUIABBI, CKOPOCTh XHUMHYECKOM PpPEAKLHH,
npeaesbHo gonycruMas konnenTpanus 111K BemecTsa;

® MJUIIOCTPUPOBATh B3aHMOCBSA3b OCHOBHBIX XMMHUYECKHUX HMOHSITUNA U MPUMEHSTH 3TU
MOHATHUSA [IPU ONMCAHUU BEIIECTB U UX NPEBPALICHUN;

® [ICII0JIB30BAaTh XUMHUYECKYI0 CHMBOJMKY JJIsi COCTaBieHUS (OpMys BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

® ONPENENATh BAJIEHTHOCTb M CTENEHb OKHCIEHUS XHUMHUYECKUX JJIEMEHTOB B
COEMHEHUAX PA3JIMYHOTO COCTaBa, NMPUHAMJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaccy COeIMHEHMH o ¢popMysIaM, BUJ XUMUYECKOM CBsI3U (KOBaJEeHTHAas!, MOHHAS,
METaJlJIN4YecKasl) B HEOPTraHMYECKUX COECIUHEHUSX, 3apsj] HOHA IO XHUMHYECKOMN
(dbopMyIie, XxapakTep cCpelbl B BOJHBIX pacTBOpaX HEOPraHMUECKHUX COEIMHEHUH,
THUI KPUCTAJUITMYECKON PEIETKN KOHKPETHOTO BEILIECTBA;

e packpsiBaTh cMbIica [lepunoanueckoro 3akona J[. 1. Menaeneesa u 1eMOHCTPUPOBATh
€ro IOHMMAaHHWE: ONHUCHIBATH U  XapaKTepuszoBaTb TaOIMUYHYlO  (Qopmy
[leproanueckoit cucTEMbl XUMUYECKUX 3JIEMEHTOB: pa3inyaTh MMOHATHS «TJ1aBHAs
noarpynna (A-rpymnmna)» u «rnobouynas noarpynna (b-rpynmna)», Mansle u 6onbine
NEPUOJIbl, COOTHOCUTh O0003HAUEHUs, KOTOpble HUMEIOTCA B MEPUOAMYECKON
TabNMUIe, C YHUCIOBBIMH XapaKTEpPUCTHKAMU CTPOCHHMS AaTOMOB XHMHUYECKUX
AJIEMEHTOB (COCTaB M 3aps] sijipa, oOlee YUCIo 3JEKTPOHOB U paclpesieleHue ux
M0 DJICKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHME 3aKOHOMEPHOCTH B HW3MEHEHUU
CBOMCTB 3JIEMEHTOB M MX COECIUHEHHI B Ipeaenax MajblX MEPUOJIOB U TJIaBHBIX
MOATPYII C Y4ETOM CTPOCHHUS UX aTOMOB;

e KJ1acCU(UIUPOBATH XUMHUUECKHE IEMEHThI, HEOPraHUYECKHE BEIleCTBA, XUMUUECKHE
peakuuu (MO 4MCIy U COCTaBy y4acTBYIOUIMX B pEaKLUU BEUIECTB, I10 TEILNIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTETNIEHEeW OKUCIICHNUS XUMHUECKUX 3JIEMEHTOB);



® XapaKTepu30BaTh (OMUCHIBATh) OOIMME M Clenu(rUecKrue XUMHUYECKHE CBOWMCTBA
MPOCTBIX M  CJIOXKHBIX  BEIIECTB, IMOATBEpKJIas ONKHCaHWE MpUMEPaAMU
MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN;

® COCTABJISITh YPABHEHUS JICKTPOJIUTHUYECKON UCCOLMAIIUN KUCTIOT, IIeJI0YEH U COJIeH,
MOJIHBIE M COKpAIIEHHBIE YpaBHEHUS pEaKIUi HOHHOTO OOMEHa, ypaBHCHHS
peakuuii, TMOATBEPKAAIOIINX CYIIECTBOBAHUE TE€HETUYECKOW CBSI3U MEXAY
BEILIECTBAMH PA3JIMYHBIX KJIACCOB;

® DACKpBIBaTh CYIIHOCTh OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

® IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOCHHUSI, BOZMOXHOCTH
MPOTEKaHUS XUMUYECKHUX MPEBPAILCHUIN B PA3JIMUHBIX YCIOBUSX;

® BLIYUCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO i MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JOJI0 XUMHUYECKOrOo DdJeMeHTa 1o (opMyle COEAHMHEHHsS, MAacCOBYIO JOIIO
BEILIECTBA B paCTBOPE, IPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIINU;

e cOOMIOaTh TpaBUJA TMOJIb30BAHUSA XUMHUYECKOW TMOCYIOW U JaOOpaTopHBIM
o0Opy/lOBaHUEM, a TaKXke IMpaBuiia oOpallleHus C BEIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSAMH TI0 BBIMIOJIHEHUIO Ja0OPAaTOPHBIX XHWMHUYECKUX OIBITOB IO
MOJTYYCHUIO U COOMPAHMIO ra3000pa3HbIX BENIECTB (aAMMHUAKa U YIIIEKHCIIOTO Ta3a);

® IPOBOJINTH PEAKIINH, MTOATBEPK/IAIOIINE KAUeCTBECHHBIM COCTAB PA3JIMUHBIX BEIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOpUI-, OpOMUA-, HOAUA-, KapOoHat-, ocdar-,
CHJIMKAT-, Cynb(haT-, TUAPOKCUI-UOHBI, KATUOHBI aMMOHHS M HOHBI M3yYEHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX BEIICCTB;

® [IPUMEHSATh OCHOBHBIE OIEpPallMM MBICIUTEIIBHON NEITEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHUE, 0000IIeHNe, CUCTEeMAaTH3alIUI0, BBISIBIICHUE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JIJI1 U3YYEHHUSI CBOMCTB BEIIECTB M XMMHUUYECKUX PEAKIHI, €CTECTBEHHO-
HayyHblE METOABl IIO3HAHWUS — HaONIOJeHHWEe, HU3MEpPEHHe, MOJEIUPOBaHUE,
AKCIIEPUMEHT (peabHbI U MBICTICHHBIN).



9 KJIACC

Koau4yecTBo yacoB DJIeKTPOHHbIE
Ne | HammeHoBaHmue
(uudposbie)
n/  pasgeaoBuTeM  Beer Komrposnn — IIpakrnuec ofpazoBaTeIbHBIE
I MporpaMmMabl 0 ble padoThI KHe padoTbl
pecypchl
Pa3ned 1. BemecTBo U XuMH4YecKk#ne peakiun
[ToBTOpEHME N
0
zrzy JECHHC bu6nuoreka [IOK
HaHUH
1.1 5 1 https://m.edsoo0.ru/7f41
OCHOBHBIX
a636
paszienoB Kypca
8 kiacca
0]
Ocromie BuGamorera LIOK
KOHOMEPHOCT
1.2 P 4 https://m.edsoo.ru/7f41
1 XUMHYECKUX
. a636
peakiui
DIIEKTPOIUTHYE
01:20 AL bubnnoreka IIOK
13 7 HHAITL 8 1 1 https://m.edsoo.ru/7f41
XUMHUYECKHE
a636
peakiuu B
pacTBopax
Hroro no paszneny 17
Paznen 2. HemeTasuibl U MX coeIMHEHMSI
OO6mas
i;ifi:ff;;ﬂm bubmmorexa [JOK
2.1 4 1 https://m.edso0.ru/7f41
3JIEMEHTOB 2636
VIIA-rpynns. -
T"amorensl
OO6mas
XapaKkTEepUCTUKA BuGnmorexa LOK
pp  CHMITICCKIX 6 https://m.edsoo.ru/7f41
aneMeHTOB VIA-
a636
rpymmsl. Cepa u
€€ coeqMHEHUS
06
) I:a"e S Bu6miorexa [TOK
XapaKTEPUCTHUK
2.3 pasrep 7 1 https://m.edso0.ru/7f41
XAMHYECKHAX

31eMeHTOB VA-

a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

rpynmnsl. A30T,

dochop u ux
COCIUHCHUA

Oomas
XapaKkTEepUCTUKA
XUMHYECKHUX
ssmemeHToB |VA-

2.4 8 1

TPYIIIBL
Yrnepon u
KpPEMHUN U UX
COEIMHEHUS

bu6nuoreka [IOK
https://m.edsoo.ru/7f41
a636

Wroro mo paszneny 25

Pa3pen 3. MeTa/uibl M HX COeTUHEHU S

OO01mue
3.1 CBOICTBA 4
METAJIOB

Baxueiinue

3.2 METaJUIbl U UX 16 1

COCANHCHUA
Wroro mo paszneny 20

Pasznen 4. Xumus u okpyxamomas cpeaa

bubnnoreka IIOK
https://m.edsoo.ru/7f41
a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41
a636

BemecTBa u
4.1 MaTepHuabl B 3

JKHM3HHU 4YCJIOBCKA

bubmmoteka [IOK
https://m.edsoo.ru/7f41
636

Hroro no paszneny 3
bu6mmoreka [IOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41
2636
OBIIEE
KOJIMYECTBO 68 4
YACOB I10

I[MTPOT'PAMME
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9 KJIACC

KosmuecTBo yacos DJIEeKTPOHH
Ne KonTp [Mpakr Nara bl
o/ Tema ypoka oapubl | myeckn  OOopyno nsysen uupposbIe
I Bcero e e BaHue st oOpa3oBareJ
paodot padoTt bHbIC
bl bl PE€CYpPChI
[Tepuoanueckuit
3aKOH. bubnuoreka
[lepuoanueckas LHOK
crcremMa 1 https://m.edso
XUMHUYECKHX 0.ru/00adb59
anemenTos /I. W. e
MemneneeBa
iii‘;ﬁgﬁ;ﬁmm ? Bu6mioTexa
CBOMCTB HOK
1 https://m.edso
RMIHeCII 0.1u/00adb6b
AJIEMEHTOB MEPBBIX 5
TPEX NEPUOJOB -
Knaccudpukanus u EI/:fiHOTeKa
HoMeHiIaTypa 1 https://m.edso
HEOPTraHUYECKHUX o.ru/00adb7e
BEIIIECTB 5
Buner xumnaeckoit brbamorexa
CBSI3H M THITBI HOK
1 https://m.edso
KPHC,_TaMquCKHX 0.ru/00adbac
pEemETOK 5
Kontponbnas
pabota Nel mo
teme «IloBTOpeHue
u yrinyOienue 1 1
3HAHUM OCHOBHBIX
pazzienoB Kypca 8
KJ1acca
Knaccudukanus JaTumk bubnuoreka
XUMHYECKUX 1 TeIlIa LHOK
peaxiuii mo JlaTuuk https://m.edso



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0

pa3IM4YHBIM KHCIIOPO 0.ru/00adbcb
npU3HaKaM Ja 0
pH
JATYUK
ITonsTue o CEKYHJIO
CKOpOCTH Mep bubnuoreka
XHUMUYCCKOU HOK
7 peakiuu. [ToHsTHE https://m.edso
0 TOMOTCHHBIX U 0.ru/00adbe9
TeTePOreHHBIX a
peaKImsIx
ITonsTue o Jaruuk
XUMHUYECKOM Tera
PaBHOBECHH. Jatuuk
DaxkTopHl, KHCIIOPO bubnuoreka
BIIMSIIONINE HA aa LHOK
8 CKOPOCTh pH https://m.edso
XUMHYECKOH JaTYUK 0.ru/00adc28
peakuuu u c
MOJIOKCHUE
XUMHUYECKOTO
pPaBHOBECHSI
Jatuuk
e bubnuoteka
OKHCIUTENBHO- Hatunk 10K
9 BOCCTaHOBUTEJIbHBI KHCIIOpO httns:/m.edso
© pearin Aa 0.ru/00adcade
pH
JATYUK
Teopus Tectep bubnuoreka
ANEKTPOIUTUYECKO Ha [HOK
10 W IMCCOLMALINH. AIIEKTPOIT https://m.edso
CuJibHBIC U Clla0ble UTBI 0.ru/00adcd6
SJIICKTPOJIUTHI 8
bubnuoteka
Hounrie [HOK
11 ypaBHEHUS https://m.edso
peaxiuit 0.ru/00add44
8
XuMHUYecKre JlaTumk bubnmoreka
12 CBOMCTBA KUCJIOT B TerIa [HOK

OCHOBaHMUI B CBETE

https://m.edso



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

npe/ICTaBICHUN 00 JaTYHK 0.ru/00add5d
AIIEKTPOIUTUIECKO 8
W Iucconualu
XuMudeckue Jatamk
. . bubnuoreka
CBOMCTBA coJieH B Teria 10K
13 cpere . pH https://m.edso
npecTaBiIeHul 00 JATYUK o.ru/00addsh
?ﬂeKTponquecxo —2
1 quccoumanuu
Hatunk bubnmnoreka
Teria HOK
14 SI(;I;HOT;;Z comeii pH https://m.edso
JATYHK 0.ru/00add9d
4
bubnmmoreka
O06o6mIeHne u LHOK
15 CHUCTEMAaTH3aLH https://m.edso
SHAHHH 0.ru/00addd1
2
IIpakTrueckas [Iporpam Euanorexa
pabora Ne 1. MHOE
16 «Pemmenne obOecrieue LOK
IKCIIEPUMCHTAILH HUE https://m.edso
0.ru/00addbfa
BIX 3a7a4» Excel
Kontponbnas
pabora Ne2 o bubnuoteka
TeMe LIOK
17 (OICKTPOIHTHHECK https://m.edso
ast IUCCOLUALIHS. 0.ru/00addec
XHUMHYECKHUE 0
peakuuu B -
pacTBopax»
OO6mas [TapocTe
XapaKTepUCTHKA pIKHEBast bubnuoTeka
18 raJIoreHOB. MOJETb LHOK
XuMuuyeckue https://m.edso
CBOMCTBA Ha 0.ru/00addfe2
npuMepe XJopa
XJII0pOBOZOPOA. Jatunk bubnuoreka
19 ConsiHasg KUCIoTa, Ha HOK
XUMHUYECKUE KOHIIEHT https://m.edso
CBOIiCTBa, paruo 0.ru/00adel0



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
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https://m.edsoo.ru/00addfe2
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https://m.edsoo.ru/00ade104
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MOJyYEHHUE, HOHOB 4
MIPUMEHEHUE xJjiopa
Jlatuuk
pH
IIpakTrueckas
Bubnuoreka
pabota Ne 2 o 10K
teMme «Ilomyuenue
20 consHod Ky: o https://m.edso
JITHOW KHCJIOTHI,
) 0.ru/00ade34
M3y4eHHE €& 3
CBOMCTB» -
Brruncnenus mo IIporpam
porp Bubnuoreka
aBHEHUSIM MHO€E
- ec obOecrieue LIOK
XUMHUYECKUX ne4
21 N https://m.edso
eaKIUM, eCIIN HUE
pearh 0.ru/00ade48
OJIMH U3 PEareHTOB Excel —8
JIaH B U30BITKE -
aTYNK bubanoreka
Oo6mast A
TerIa HOK
XapaKTEpUCTUKA
22 P P JlaTunk https://m.edso
35eMeHTOB VIA-
KHCJIOPO 0.ru/00ade64
TPYIIIIbI
Aa a
AmoTponHbie [TamocTe
MOIA(DUKALIAN JKHEBAs
(JPH P bubnuoreka
cepbl. Haxoxxnenue MOJIEIh
cepH u eé LIOK
23 p . https://m.edso
COEINHEHNH B
a 0.ru/00ade64
PUPOJIE.
a
XUMHYECKHE
CBOICTBA CEPbI
CepoBogopon, Habop bubnnoreka
CTpOEHUE, TS HOK
24 dusnveckue u HCCIIEN0B https://m.edso
XUMUUYECKHUE AHUS 0.ru/00ade80
CBOIiCTBa ra3os. 2
OKcHabl cepsol. Tapocte
A p p Bubnuoreka
CepHas Kucniora, pKHEBas 110K
N3UYECKHE U MOJIEID
25 ¢ N https://m.edso
XUMHUYECKHA
y 0.ru/00adea2
CBOIiCTBa, 3
PUMCHCHHC -
26 XuMHUYeECKHE JlaTuuku bubnuoTeka
peaKkiuu, JIexKaIe : pH, LHOK
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B OCHOBE KHCJIOPO https://m.edso
HPOMBIIIUICHHOTO na 0.ru/0O0adec8a
crioco0a YTJIEKHUCIT
MOJIyYEHUs CEPHOI oro rasa,
KHUCIIOTBI. Teria.
XUMHUECKOe
3arpsisHEHHE
OKpYyKaroleun
cpelsl
COCIMHEHUSMHU
cepbl
[Iporpam
MHOE H
Brruucnenue bubnuoreka
N Jqurepa
MacCOBOM O P HOK
27 bHOE
BBIXOJ1a TIPOJIYKTa https://m.edso
obecrieye
peakuuu 0.ru/0O0adec8a
HUE
Excel
O6mas
XapaKTEePUCTHKA
aneMeHToB VA-
bubnuoreka
rpynmsl. A30T,
08 [HOK
aCIpOCTpaHEHUE B
pactipoctp https://m.edso
npupoae,
PP 0.ru/00adeea6
¢dusnueckue u
XUMHUYECKHE
CBOMCTBA
AmMMuax, ero
¢dusnyeckue u bubnuoreka
XUMHYECKHE HOK
29 .
CBOJCTBA, https://m.edso
HOJTy4eHHE 1 0.ru/00adf004
pUMEHEHHE
IIpakTHueckas
pabota Ne 3 o bubnuoreka
teMe «llomyuenue HOK
30
aMMHaKa, https://m.edso
U3yUYCHHUE €T 0.ru/00adf180
CBOMCTB»
A3OTHas KUCIOTA, Jatunx bubnuoreka
31 e€ gusnyeckue u pH [HOK

XUMHUYCCKHUEC
CBOMCTBA

https://m.edso
0.ru/00adf306
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Hcnonb3oBanue JlaTunk
HUTPATOB U COJIEH pH
aMMOHHSI B
Ka4yecTBe
MUHEPATbHBIX bubimoreka
39 yIOOpEeHMIA. [HOK
XUMHUYIECKOe https://m.edso
3arpsi3HEHUE 0.ru/00adf518
OKpYyKaroleun
cpezsl
COCTUHEHUSIMU
azora
®dochop. Okcun
docdopa (V) u
docdopHas bubnmoreka
33 KHUCJIOTA, HOK
busnueckue u https://m.edso
XHUMHYECKHUE 0.ru/00adf68a
CBOMCTBA,
MOJTyYCHHE
Hcnonb3oBanue Jatuuk
docdaros B pH
Ka4yecTBe bubimoreka
MUHEpaIbHBIX [HOK
34 .
yI0OpEHHIA. https://m.edso
3arpsi3HeHne 0.ru/00adfc20
IIPUPOJTHON Cpebl
dbocdaramu
Yraepon,
pacmpocTpaHEeHHE B bubnnoreka
35 IpUPOJIE, [HOK
busnueckue u https://m.edso
XUMHYECKHUE 0.ru/00adfd9c
CBOMCTBA
Oxkcunsl yriaepoaa, Jatunku
ux (pusnveckue u : pH,
XHMqueCKHe YTIIEKHCTT Eu6miorexa
CBOWCTBA. Oro rasa. 10K
36 DKOJIOTHIECKUE
https://m.edso
po0JieMsl,

CBSI3aHHBIE C
OKCHUJIOM yTJIepoja
(V)

0.ru/00adfebe
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Jlatuuku bubnuoreka
VronbHas KHCIO0Ta  H, oK
37 1 &8 com YIIICKHCIT https://m.edso
Oro rasa. 0.ru/00ae006
c
IIpakTrueckas
pabora Ne 4 o bubnnoreka
teme "[lonyuenune [HOK
38 YIJIEKKCIIOTO Ta3a. https://m.edso
KauecrBennas 0.ru/00ae027
peakius Ha e
KapOoHaT-HOH"
[IepBoHavasbHbBIE [Tapocte Euanorexa
MOHATHUS 00 pKHEBas 110K
39 OpPraHUYECKUX MOJICITb httns://m.edso
BEIIIECTBAX KaK O _pio.ru 10038054
COCTMHCHUSX -
yriepoja €
bubnuorexa
Kpewmnuii u ero HOK
40 S https://m.edso
0.ru/00ae080
a
IIpaxTHueckas
pabota Ne 5.
Pemenne bubnuoTeka
SKCIIEPUMEHTAIIBH [HOK
41
BIX 3324 10 TEME https://m.edso
«Baxkueiimme 0.ru/00ae0bf2
HEMeTaJUIbl U UX
COCTMHCHUS
KonTponbHas bubnuoreka
pabota Ne3 o [HOK
42 teme «Bakneiime https://m.edso
HEMETaJUIBl U UX 0.ru/00ae0el
COEINMHEHU» 8
OO6mias JlaTuuk
bubmmorexa
XapaKTePUCTHKA TeMIepa 110K
43 TR :f;‘;m https://m.edso
0.ru/00ae103
METaJlIOB. OCTH o
Merannuueckas JlaTunk -
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CBSI3b H HaTpsDKe
MeTaJITIecKast HUS
KPUCTALITMYECKAS
pemeéTka.
®duznyeckue
CBOICTBa METaJJIOB
aT4YnK
XuMH4YeCcKue A
. TeMIepa
CBOICTBa bubnmoreka
TYpbI
METAJLJIOB. ype HOK
MOBEPXH
44 DIEKTPOXUMHYUECK P https://m.edso
. ocTu
uii psn 0.ru/00ael115
. Jatauk
HaIpsHKEHUN 6
HaTpsDKe
METaJIJIOB
HUS
O6111re crmocoobl JlaTuuk
MOJTyYeHUS TeMmepa
MeTaisioB. CIuiaBsbl. TYpbI bubnuoreka
Brpruncienus no MMOBEPXH HOK
45 ypaBHEHHSIM 0CTH https://m.edso
XUMHYECKHX JlaTunk 0.ru/00aell15
peakiuii, eciu HaIpsixe 6
OJIMH U3 PeareHTOB HUS
COJICPKUT IPUMECH
bubnuoteka
Ilonsarue o [HOK
46 KOpPPO3UH https://m.edso
METaJUIOB 0.ru/00ael27
8
Jatuuk bubnuoteka
pHu [HOK
SJIOYHBIE
47 me . TeMmepa https://m.edso
METaJLTBI
TYpbI 0.ru/00ael4b
2
Jatuuk bubnuoteka
Oxcuabl 1 pH [HOK
48 THIPOKCH/IBI https://m.edso
HATPUS U KaJIHsI 0.ru/00ael4b
2
Jatuuk bubnuoteka
[llenouno3zeMenbpH
pHu I[HOK
49 bI€ METAJIITBI —
Temriepa https://m.edso

KaJBLIIUA U MarHui

TYpBI

0.ru/00ael5e
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Baxxueiiniue
COEIMHEHUSI
Kajablus

0O0001EeHue 1
CUCTEMAaTH3ALNA
3HAHUI

JKécTkocTh BOOBI U
CII0COo0EI €6
yCTpaHEHUS

[IpakTuueckas
pabota Ne 6 1o
teMe "JKEcTkocTh
BOJIbl U METO/BI €€
ycTpaHneHus"

AroMuHUNA

AmodorepHble
CBOMCTBA OKCHUJA U
TUAPOKCHIA

Keneso

Oxcupsl,
THJIPOKCHUJIBI U
conu xxene3a (I1) u
xenesa (1)

O060061IEHNE U
CHUCTEMAaTHU3aLU
3HAHUH

Jatauk
pH,
YTJICKHUCIT
oro raza

Jaruuk

JlaTunk
Temnepa
TYpbl
MOBEPXH
OCTH

JlaTunk
Temnepa
TYpbI
MOBEPXH
OCTH

JlaTunk
MarHuTH
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WHIYKIU
u
JlaTunk
MarHuTH
on
WHIYKIU
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bubanoreka
LHOK
https://m.edso
0.ru/00ael5e
8

bubanoreka
LHOK
https://m.edso
0.ru/00ae188
6

bubanoreka
LHOK

https://m.edso
0.ru/00aelae8

bubanoreka
LHOK
https://m.edso
0.ru/00aelc6
4
bubanoreka
HOK
https://m.edso
0.ru/00aelc6
4

bubanoreka
HOK
https://m.edso
0.ru/00aeld8
6

Bbubanoreka
LHOK
https://m.edso
0.ru/00ae35e
6
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[IpakTrueckas

gzi;:;ﬂig 7. Bbubnuorexa
HOK
59 SKCIICPHMEHTAIbH https://m.edso
BIX 3az[atf 10 TeMeE 0.ru/00a2e3de
«BaxHeite 3
METaJLIbI M UX -
COCTHHCHUS)
Beruucnenus mo
ypaBHEHUSM
XUMHYECKHUX
PeAKLIH, cCiH BubGnuoreka
OJIMH M3 geaFCHTOB 10K
60 ilsH B M30BITKE HIIH https.//m.edso
ACPAHT 0.ru/00ael75
MIPUMECH. 0
Brrancaenus
MAaCCOBOH IOJIU
BBIXO/Ia IPOyKTa
peaKIuu
O6o0mmeHue u
61 cUucTeMaTu3anus
3HAaHUHU
Kontponbnas
pabota Ned4 o
62 TeMme «Baxkueime
METAaJLIbI U UX
COCTMHCHUS
BemiecrBa u bubnuoreka
63 MaTepHuaJbl B [HOK
MTOBCEHEBHOM https://m.edso
JKM3HHU YeJI0BEKa 0.ru/00ae3f50
X MIecKOe bubnmmoreka
[HOK
64 pr’BHeH“ev https://m.edso
PyRAIOHen 0.ru/00ae427
cpenbl 0
POtE XU B bubnmoreka
[HOK
65 Ez:)lfoijlljlemnx https://m.edso
0.ru/00ae427
npobiem

0
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. bubauoreka
PesepBHBIi ypOK.
O06o0061EeHNE U HOK
66 CHCTeﬁaTma s 1 https://m.edso
. H 0.ru/00ae0d0
3HAHUN -
a
. bubnuorexa
PesepBHBII ypoOK.
O060061EeHNE U HOK
67 CHCTeﬁaTma s 1 https://m.edso
. H 0.ru/00adb33
3HAHUN -
c
. bubnuorexa
PesepBHBIi ypOK.
O06o0061IEHNE U HOK
68 CHCTeI;aTma s 1 https://m.edso
. H 0.ru/00ad9cb
3HAHUU -
2
OBHIEE KOJIMYECTBO
YACOB I10 68

[TPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

CHHCOK JINTepaTypPhl 1JIsl YIALTHXCS
YYyeOHUKH:

1. I'apa H.H. Xumus: 3agauauk ¢ «mmoMoniHukoM»: 8-9 kiaccet / H.H.
I'apa. — M.: IIpocsemenue.

METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA

Cnucok numepamyput 011 nedazoza

1. XuMus: 8 KII.: NIEKTPOHHOE PUJIOKEHUE K YUEOHUKY.

2. Pymsutuc I'.E. Xumus: 9 ki.: yue0. ans o0mieodpas3oBar. YupexxaeHui
/ T.E. Pym3utuc, ®@.I'. ®enpaman. — M.: [Ipocsemenue.

3. I'apa H.H. Xumus: 3agauauk ¢ «rmoMorHukoM»: 8-9 kiacce / H.H.
I'apa. — M.: [IpocBenienue..

4, Panmenkuit A.M. Xumus: quaakTudeckuii marepuai: 8-9 ki. / A.M.

Panenxwmii. — M.: IIpocBenienue.
5. I'apa H.H. Xumus. Ypoku: 9 k. / H.H. I'apa. — M.: [Ipocemienue.

6. Bboposckux T.A. Tectbl 10 XUMUU. DIEKTPONAUTHYECKAS
mucconmarus. Kucinopon u cepa. A3zot u pocop. Yraepon u kpemuuit. 9 xinace: k
yuebnuky ['.E. Pymsutuca, @.I'. ®enpamana «Xumus. 9 xkinace». — M.: U3parenscTBo
«OK3amen», 2011.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
Kanan xumus npocro
Kanan Chimicat

Kanaa Thoisoi



IIpunoxenneNe 1

KOHTPOJIbHO-U3MEPUTEJIBHBIE MATEPHUAJIbI
Pe3ynbratel OoOyueHUS XMMHUM JOJKHBI COOTBETCTBOBAThH OOIIMM 3ajadyaM IpeaMera u
TpeOOBaHUSAM K €0 YCBOCHHIO.
Pe3ynbrarel 00yueHHs OLlEeHUBAIOTCA 0 MATUOATEHOM cucteme. [Ipu olleHKe yunThIBatOTCS
CIIEYIOIINE Ka4eCTBEHHBIC TIOKA3aTEI OTBETOB:
- r1yOrHa (COOTBETCTBUE M3YYCHHBIM TEOPETHUYCCKUM 000OIICHHIM);
- OCO3HAHHOCTH (COOTBETCTBUE TPEOYEMBIM B MPOTPAMME YMEHUSM MIPUMEHSTH TOTYYCHHYIO
nHpopManumw);
- TOJTHOTA (COOTBETCTBUE 00BbEMY IPOTPaMMbI U HHPOPMALIUN YICOHHKA).
[Ipn omeHke YYUTHIBAIOTCA YHCIO U XapakTep OMHMOOK (CYIIECTBEHHbBIE WIIU
HecymecTBeHHbIE). CyIIeCTBEHHBIE OIIMOKM CBSI3aHBI C HEJOCTATOYHON TIIYOMHOW U
OCO3HAaHHOCTBIO OTBeTa (HampuUMep, YYCHHK HEMPaBWIBHO YyKa3al OCHOBHBIC MPH3HAKU
TIOHSATUH, SIBIICHUN, XapaKTEPHbIC CBOMCTBA BEIIECTB, HEMPABUILHO CHOPMYIHUPOBAT 3aKOH,
MPAaBWJIO U T. . WIH YYCHHK HE CMOT MPUMEHHUTh T€OPETUUYECKUE 3HAHUSA JIJIsI OOBSICHEHUS U
MpeJICKa3aHus SIBIICHUH, yCTAHOBJICHUS TPHYMHHO-CJICICTBEHHBIX CBS3€H, CpaBHCHHS U
kinaccupuKaluuu SBJICHUNA U T. 1.). HecyriecTBeHHble OMIMOKH OMPEAENsIOTCS HEMOIHOTON
oTBeTa (HampuMep, YIyIIeHHe U3 BHJIa KaKOT0-THO0 HEXapaKTepHOTO (akTa MPU ONMHUCAHUU
BEIlECTBa, mpoiiecca). K HUM MOXHO OTHECTH OrOBOPKH, OIMCKH, IOMYIICHHBIC I10
HEBHUMATEJIFHOCTH (HAIIPUMEp, Ha JIBa U 0oJiee ypaBHEHUS PEAKIIMI B TIOJTHOM MOHHOM BH/IE
JIOTyIIleHa OJTHA OLINOKa B 0003HAUEHUU 3apsijia HOHA).

PesynbpTarel 00ydeHHsI TIPOBEPSIOTCS B IMPOIECCE YCTHBIX M MUCHBMEHHBIX OTBETOB
y4alxcs, a TakKe MPH BBIOJHEHUU UMH XUMUYECKOT0 IKCIIEPUMEHTA.
OneHka TeopeTHYeCKNX 3HAHUI
Ommemxa «5»:
OTBET TIOJHBIA W TMPABWIbHBIH Ha OCHOBAaHWUW HM3YYCHHBIX TEOPWH; Marepuai H3JI0KEH B
OTIpEACNICHHOW  JIOTMYECKOM  MOCIeAOBATEIbHOCTH, JIUTEPATYpHBIM  SI3BIKOM;  OTBET
CaMOCTOSITEJIbHBIM.
Ommemxa «4»:
OTBET TIOJHBIA W TMPaBWIBHBIA HA OCHOBAaHWUW HM3YUYCHHBIX TEOPWH; MaTepual H3JI0KEH B
OTpeeNICHHOM JJOTHYECKON MOCIeI0BATEILHOCTH, IIPH 3TOM JIOMYIIEHbI
JIBE-TPH HECYIICCTBCHHBIE ONTMOKH, UCITPABJICHHBIC 110 TPEOOBAHUIO YUIUTEIIS.
Ommemxa «3»:
OTBET IOJIHBIH, HO TIPH 3TOM JIONYIIeHAa CYIICCTBCHHAs OIMOKA WM OTBET HEIIOJIHBIN,
HECBS3HBIN.
Ommemxa «2»:
MpH OTBETE OOHAPY)KEHO HEMOHMMAaHHE YYallMMCS OCHOBHOTO COJEpKaHUS Y4eOHOTO
MaTepuaga WM JOMYIICHBl CYIIECTBEHHBIC OIIMOKH, KOTOPBIC YYAIIUKCA HE MOXKET
WCIIPAaBUTh MPU HABOJSIINX BOMpocax yuutens. Ommemka «I»: OTCYyTCTBHE OTBETA.
OneHka YKCIEPUMEHTATbHBIX YMEHHUI
OrneHka CTaBUTCS Ha OCHOBAHWM HAOMIOJIEHUS 3a ydYallUMCS U MHUCBMEHHOTO OTYeTa 3a
pabory.
Ommemxa «5»:
paboTa BBITOJIHEHA TIOJTHOCTRIO U MTPABWIIBHO, CJICTaHbBI IIPABUIBLHBIC HAOIOICHUS U BBIBOIBL;
OKCIIEPUMEHT TMPOBEJCH M0 TUIaHY C yYETOM TEXHHKH OE€30MacHOCTH W MPaBUI PaOOTHI C
BelecTBAaMH W OOOpYy/IOBAaHUEM; TPOSBICHBI  OPTaHU3AIMOHHO-TPYAOBBIE  YMEHHS
(Mo IepKUBAIOTCS YUCTOTA padOYEero MecTa M MOpsIOK Ha CTOJe, SKOHOMHO HCIOIb3YIOTCS
PEaKTHUBBI).
Ommemxa «4»:




paboTa BBHIMIOJTHEHA MPAaBUIIBLHO, CIICIAHbI IPABIIIbHBIC HAOTIOCHHS M BBIBOJIBI, HO IIPH 3TOM
HKCIIEPUMEHT IPOBEICH HE MOJHOCTHIO WM JTOMYIICHbl HECYIIECTBEHHbIE OIMOKU B paboTe
C BEIIIECTBAMHU U 00OPYIOBAHUEM.
Ommemka «3»:
paboTa BBITIOJIHEHA MPABUILHO HE MEHEE YeM HAIOJIOBUHY WM JIOMYIICHA CYIIECTBEHHAs
omuOKa B XOJIe¢ DKCIIEPUMEHTa, B OOBSICHEHUHU, B OPOPMICHHUU PabOTHI, B COOJIIOJICHUN
MPaBWJI TEXHUKH OE30MAaCHOCTH MpH padoTe C BEIIeCTBaMU W 000PYIOBaHHWEM, KOTOpas
HCIPABIIAETCS IO TPEOOBAHUIO YUUTEIS.
Ommemxa «2»:
JOMyIIeHbI 1Be (M Oosiee) CYIIECTBEHHbBIE OMMUOKHK B X0JIe IKCIICPUMEHTa, B OOBSICHCHUH, B
opopmiieHnn pabOTHI, B COOJIOACHWM MPABWJI TEXHUKH OE30MacHOCTH MpU padore C
BELIECTBAMH U O00OpYAOBAaHHEM, KOTOpbIE YyYallMics HE MOXET HCIPaBUTh Jaxe I0
TpeOOBAHUIO YUUTEIIS.
Ommemxa «1»: paboTa HE BBINOJHEHA, y y4allerocs OTCYTCTBYIOT SKCIIEPUMEHTAJbHBIC
YMEHHUS.
Ouenka yMeHHUi peliaTh pacyeTHbIE 32/1a41
Ommemka «5»: B JOTUYECKOM PACCYKICHUM W PEIICHUU HET OMMOOK, 3amada pericHa
paloHaIbHBIM CIIOCOOOM.
Ommemra «4»: B JIOTUYECKOM PACCYKICHUU W PEIICHUU HET CYIICCTBEHHBIX OIMUOOK, HO
3alaya pellieHa HEepalMOHAIBHBIM  CIIOCOOOM WIM JOOyHieHo He Oonee  ABYX
HECYIIECTBEHHBIX OLUIMOOK.
Ommemka «3»: B JTOTUYECKOM PACCYXKICHHHM HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIeHa
CYIIECTBCHHAsI OIIMOKA B MAaTEMaTHYCCKHUX pPacyeTax.
Ommemxa «2». AIMEIOTCS CYIIECTBEHHBIEC OMMUOKU B JJOTHUYECKOM PACCYKICHUH U PEIICHUU.
Ommemka «1»: 3aa4a He pelicHa.
Ouenka NMCbMEHHBIX KOHTPOJIBHBIX padoT
Ommemxa «5»: OTBET MOJTHBIA U MPABUIBHBINA, BO3MOXKHA HECYIICCTBCHHAS OIIHOKA.
Ommemxa «4»: OTBET HETIOIHBIN WK AOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OITHOOK.
Ommemxa «3». paboTa BBINOJHEHA HE MEHEE YeM HaIoJIOBUHY, [ONYIIEHa OJ(Ha
CYyIIECTBEHHasl OIIMOKA U ABE-TPU HECYIIECTBEHHEIE.
Ommemxa «2»: paboTa BBITIOJIHEHA MEHEE YeM HAMOJOBUHY WM COJEPKHUT HECKOJIbKO
CYIIECTBEHHBIX OMIHOOK.
Ommemkxa «1»: paboTa HE BBIMOJTHEHA.

[Ipu oleHKe BHINOTHEHUS MHCHbMEHHONW KOHTPOJIbHON paboThl HEOOXOAMMO
YYHUTBIBaTh TPEOOBAHUS €IUHOTO Opdorpaduyeckoro pexxuma.

OTMmeTKa 3a UTOTOBYIO KOHTPOJBHYIO paboOTy KOPPEKTHPYET MpealIeCTBYOIINe
OTMETKH 32 YETBEPTh, OTYTOIue, TOI.

OreHka TECTOBBIX paboT.

TecThl, coCcTOSIIME U3 MATH BOTIPOCOB MOKHO HCITOJIB30BATh MOCIIE U3yUSHUS

Kakaoro marepuana (ypoka). Tect u3 10—15 BompocoB ucnonb3yercs sl NIEPUOANUECKOTO
koHTpoJis. Tect uz 20—30 BOmpocoB HEOOXOUMO HCTIOIB30BATh JIJISI UTOTOBOTO KOHTPOJIA.

[Tpu orleHMBAaHUM UCTIONB3YETCS CIIEAYIOIas IIKaa: JIJIsl TeCTa U3 MSTH BOIIPOCOB

* HET OIMMOOK — OIIEHKA «5»;

* O7IHA OIIMOKA - OLIEHKA «4;

* IBE OIMOKH — OIICHKA «3%»;

* TPU OLTHOKH — OIEHKA «2.

Hnst trecta 3 30 BOmpocoB:

* 25—30 npaBUIBHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBuIbHBIX OTBETOB — OLIEHKA «4;

* 13—18 npaBUJIbHBIX OTBETOB — OLIEHKA «3»;




* MeHbIIIE 12 IPaBUIBHBIX OTBETOB — OIIEHKA «2).
Ouenka pedepara.
Pedepar onenuBaeTCs Mo CleyOmUM KPUTSPUSIM:
* coOmroieHue TpeOOBaHU K ero 0pOpMIICHHIO;
* HE0OXOIUMOCTh M JJOCTATOYHOCTh JJIsSI PACKPBITHS TEMBI, IIPUBEICHHON B TeKcTe pedepaTa
nHpopManuu;
* YMEHHE 00YyJaroierocsi CBOOOIHO U3JIaraTh OCHOBHBIE HJICH, OTPAKEHHBIC B pedepare;
* CIOCOOHOCTh OO0ydYaromierocst MOHATh CYTh 3a/1aBaeMbIX UJICHAMH AaTTECTal[MOHHOM
KOMHCCHUH BOIIPOCOB U CPOPMYITUPOBATH TOUYHBIC OTBETHI HA HUX.



KommiekT KOHTPOJIbHO-UBMEPUTEJIbHBIX MATCPHAJIOB
TEKYLIECT0 KOHTPOJISA IO XUMHUH JJIA 9 kjaccoB

KontpoabsHasi padora Ne 1 no Teme «MosTopeHue u yrny6aeHue 3HaHUi# OCHOBHbIX
paspgenos Kypca 8 Knacca».

Bapmuant -1,2,3

1. Jlatb xapakrepuctuky Ca v P 110 moJIo’KeHHIO B IEPUOIUUECKON CUCTEME XUMUYECKUX
3JIEMEHTOB.

2. 3aKOHYUTH ypaBHEHUS XUMUYECKUX PEaKIUi, pacCTaBUTh KO3 PHUIIMEHTHI, ONPEIeIIUTh
THI KaXJ0N peakiuu.

1) Ca(OH), + HCI =

2)Na+Clz =

3) Al + Fe;03 =

3. I3 ypaBHEHU# peakiyii BTOPOIro 3aJaHusl BBIIUCATh OTAEIBHO (POPMYJIIbl OKCUIOB, COJIEH
Y OCHOBAaHUHU.

4, HaTL OIIPCACIICHUS ITOHATUAM: PCAKIIUA O6MCH8., COJIb, OCHOBAHHC. Brraucnure maccoBbie
JO0JIH 3JICMCHTOB B COCAMHCHUN

Bapuaunt Nol. P05 Bapuant Ned.  H,0
Bapuant No2, AlsOy Bapuant Nos. NH;
Bapuant No3. CO, Bapuant Nob. MgS

5. BLI‘II/ICJ'II/ITG, KaKO€ KOJIMYCCTBO BCIICCTBA COACPIKUTCA:

Bapuanr Nel. B 270 r amomunus Bapuanr Ne4. 8 10 r sopopona (Hz)

(AD)

Bapuaut No2. B 64 rkucnopona (O 7) | Bapuanr Ne5. 8 44 r yrioekucinoro rasa (CO0)
Bapuant No3. B 6.4 r mean (Cu) Bapuaut No6. B 180 r poast (H20)

6. Kakosa macca:

BapnasT Nel. Smome  HHO Bapnasr Ned. 2 moms H.S
BapuanT Ne2. Jvmome  Cn BapmareTr Ne5. 2 moms NH:
Bapuant Ne3. l moxze  H2S04 Bapmarr Ne6. 0.5 moas MgS

KoutpoabHas padora Ne 2 no TeMe «JIeKTPOJIUTHYECKAS AUCCONMAIUA. XUMUYECKHE
peakuuM B pacTBOpax»



Bapuant Ne 1,2,3
Yacts A

Al. CnaObIM 3JIEKTPOJIUTOM SABJIsICTCA(BAPHAHT -2: CHIBLHBIMH 3JIEKTPOJIMTOM SIBJISIETCSI;
BApHAHT -3: HEIJIEKTPOJIUTOM SIBJISIETCSI):

1)a3oTHas kuciora 2)ocdar Hatpus 3)annroMUHUN

4)yronbHas KUCJIOTa 9)XJIOpU]L HATpUs 6)okcua LIMHKA

A2. BemecTBa, oOpasyrolye npyu JUCCOLMALUN B KAYeCTBE KATUOHOB TOJIbKO HOHbI
BOJIOPOAa(BapUAHT-2 TOJbKO HOHBI METAJIOB; BAPHAHT-3 HOHBI MEeTAJLIbI U BOIOPO/IA),
SBJISIOTCSL:

1 )kucioramu 2)menovyamMu 3)cpeaHUMU COJIIMHU 4)KUCIBIMH COJISIMHU

A3. B pe3ysbrare AUCCOIHMAIIMN HUTPUTA HATPHS (BapHAHT-2:Cy/ab(aTa Kalus; BAPHAHT-
3:xsopuna meau (11)) odpasyrores:

1)Na* +3NO-  2)Na*+NO2°  3)Na*+NOs 4)K'+S04%>  5)2K* +S04%
6) K* +S03*  7)Cu*+CL 8) 2Cu* +CL°  9) Cu?* + 2CL-

A4. Cynbdua-uoH(Bapuan-2: cyjibpaT-nuon; Bapuanrt-3: cyjab(ua-uoH) o0pasyercs npu
M CCOLMALIUU

1) NazS 2) BaSOq4 3) K2S0s3 4) K2SO4
AS. BapuanTtl: [IpaBmibHO 3anucaHo MOJTHOE HOHHOE YPaBHEHUE PEAKIINH, CXeMa KOTOPO
Bapuant-2: [louemy 5Ta peakius Ha3pIBaeTCs HEUTpanu3anum?

Bapuar-3: Bribepu To HOHHOE ypaBHEHHE, I/I€ TPABIIIBHO MMOKa3aHa TUCCOILUAIUS
00pa3oBaaBIICHCs COIU U BOJBI.

H2S04 + NaOH — Na2S04 + H20
1)2H* + SO4* + Na* + OH = 2 Na * + SO4% + H,0
2)2H* + S04% + 2 Na* + 20H = 2 Na* + SO4% + 2H.0
3)2H" + S04 + 2 Na*+20H =2 Na* + SO4% +4H" + 20H".
4)H?* + SO4% + Na* + OH = Na ?* + S04% + H,0

A6. Peakius mexxay pactBopamu KOH 1 HCl(BapuanT-2: ruapokcux 6apusi u cepHasi
KHCJI0Ta; BAPHAHT-3: KAapOOHAT KNS H COJISTHASI KHCJI0TA) MPOTEKAeT /10 KOHIIA, TaK KaK

1)063 BCIICCTBA ABJIAKOTCA JJICKTPOJIUTAMU 2)BBIHO,Z[3.CT (0167:91(0)



3)obpa3zyercst cnabbIil SIEKTPOIUT BOJA 4)obpazyercs ra3

A7. K 06pa3zoBanuio ocagka(BapHMaHT-2: KHCJIO0M COJIM; BAPHAHT-3: ra3a) IpuUBeICT
CMENIMBAHUE PACTBOPOB, COACPKALIUX HOHBI

DH ' uNO* 2)Zn*uCl  3)Fe* nOH  4)Fe?* uS04% 5)Na* u HSO4  6)
2H* n CO3%

A8.CoxkpaméHHoMy HoHHOMY ypaBHenuio Fe®" + 30H = Fe(OH)s| (BapuanTt-2: Ag* +CL"
=AgCL |; Bapmant-3: 2H* + CfD22'= H20 +CO2 ) COOTBETCTBYET PEAKITHS MEKILY

1)xnopunom xene3a(1l) u Bomoit 2)Kene30M METaUIMYECKUM U BOJION

3)xnopuaom xenesa(Ill) u ruapokcuom Kamus 4)xnopunom xeneza(ll) u
THIPOKCHUIOM HATpHs

5)autpaTom cepedpa U XJIOPUIOM KaHs 6) cepeOpa U COJISTHOM KUCIIOTHI

7) cepebpa u XJopuaa Kaaus 8) xyopua cepedpa U a30THON KUCIOTHI

9)kapboHaTa HATPHUS U COJITHON KHCAOTHI  10) YIIICKKCIIOro ra3a u BOIbI

11) yrnekucioro ra3a v ruipokcuaa Hatpusi  12)pasniokeHne kapooHaTa KaubIIHs
Yacrs b

B1. YcranoBuTe COOTBETCTBUE MEXKY JIEBOUM M PABOM YaCTSMHU YPAaBHEHUS JUCCOLMALINY.

JIEBASI YACTh [TPABASI YACTH

A)H2S04 DK* + SO4%

B)K2S04 2)K* + OH

B)KOH 3)2K* + SO4%
4)2H* + SO4*
5)H* + S04%

Omeem 3anuuiume 6 euode madauybl:

A b B

B2. YcranoBuTe COOTBETCTBHE MCKAY pCarcHTaMu U COKpaH_[éHHBIMI/I HOHHBIMHU
YpaBHCHHUAMU peaKuHﬁ, MMPOTCKAOMIUX MCKAY HUMHU.



PEAT'EHTBI YPABHEHUA

A)FeSO4 1 NaOH 1)Fe(OH)s + 3H+ = Fe®* + 3H,0
B)Fe(OH)s u HI 2)2H+ + FeS = Fe?* + H20 + HzS1
B)FeS u HCI 3)H*+ OH = H20

4)Fe?* + 20H = Fe(OH)2|

Omeem 3anuwiume 6 eude madauybl:

A b B

Yacts C
Cl.

Jlonuimmre MONEKYJISIPHBIE M COCTABbTE MOJHBIE U COKPAIIEHHBIC HOHHBIE YPABHEHHUS
peaKuuii:

BapuanT-1 Bapuant-2 Bapuant-3
1. MgClz + NaOH = FeCl> +KOH= Zn + H2SO4=
2. Ba0 + H2S04 = CuO + HCI = Ca0 +CO2=

C.2. Pemutsh 3aauy.
Bapuant-1

BbruuciuTh Maccy oy, BBIMABIIYIO B 0CAJI0K ITPH B3aUMOJIEHCTBUM 64 T. CEpPHOM KUCIIOTHI €
58 r. xnopuaa Gapus.

BapuanTt — 2

BrruuciuTs Maccy BbINaBIIETo ocajaka, mpu B3aumoaectsuu ximopuna meau(ll) 64 r. c
TUAPOKCHUIO HATPHUSL.

BapwuanT -3

Boruncnuth po6beM BbIIEIUBIIETOCS Ta3a, IPH B3aUMOJEUCTBUN 64 T MarHusl ¢ CEpHOMU
KHCIIOTOH.

KonrpoabHnas padora Ne 3 mo teme «BaxkHel e HeMeTaJUIbl M UX COeIMHEHHU
Bapmant 1,2,3

Yacts A



Al.2nekTpoHHast GOpMysIa BHEITHETO YHEPIreTUIECKOro YpOBHS noHA Br(BapuanT-2:Xe;
BapuaHT-3:Se;):

A) 4s%4p® B) 4s%4p® B) 5s°5p° I') 4s%4p*

A2.B psany xumndeckux snemeHToB Te — Se — S — O (Bapuanrt-2:C-As-P-N; Bapuant-3:1-
Br-CI-F;): crtocoOHOCTh HEMETAITIOB IIPUCOETUHSTD

AJEKTPOHBIL:
A) Ymenbmaetcs B) He usmensercs
b) YBenuuusaercs I') I3aMensiercst nepuogudecku

A3.0Oxcubl ¢ obmeit popmyioit D02 u yieTyure BOAOPOIHBIC COSTUHEHUS ¢ 001Ieit
dbopmynoit

OH4 o0pasyeT 371eMeHT:

A) yriiepon b) azor B) cepa I') drop

A4. Cepa nposBIISET CTENIEHb OKUCICHUS +4 B COCTUHECHUU:

A) H2S 6) K2S04 B) K2S03 I') SO3.

AS. Okcun yriepona (II) mposiBisier BOCCTaHOBUTEIbHBIE CBOMCTBA MTPU HATPEBAHUU C:
A) Fe203; b) N2; B) Fe; I') CO2.

Yacts B

B 1. YcranoBute cOOTBETCTBHE MCKAY UCXOJHBIMH BCIICCTBAMU, BCTYIIAIOIIINMH B
PCaKInIO

0o0MEeHa, ¥ COKPAILIEHHBIMA HOHHBIMU YPABHEHUSIMH 3THX PEaKLuii:
1. MgCI2 + NaOH =

Hcxonnsie BenectBa CokpallleHHbIE HOHHBIE YPaBHEHUS

1) H2S04 u BaCl2 A) Al3+ + 30H- =AI(OH)3

2) Ba(OH)2 u K2CO3 b) Ba2+ + SO4

2- = BaSO4

3) AI(NO3)3 u KOH B) Na+ + Br- = NaBr

4) BaBr2 u Na2SO4 I') Ba2+ + CO3



2-=BaCO3

DHK

++ NO3

-=KNO3

B2. Beibepute 3 mpaBuIbHBIX OTBETA.

Oxkcun yriepona (IV) BzaumoneiicTByer c:

1) Oxcunom kanbius 4) Marauem

2) KonuentpupoBaHHo# a30THOM KucinoTtoi 5) Kucnoponom
3) PactBopom kapOonara kanus 6) Oxcugom cepsl (IV)
Yacts C

C1. 3anummure ypaBHEHUS peaKiHii, C TOMOIIbIO KOTOPHIX MOKHO OCYILIECTBUTH CIEIYIOIINE

npeBpainieHus no cxeme. PaccMorpute nepexoa 1 ¢ TOUKH 3peHHS POIECCOB
OKHCJICHUSIBOCCTAaHOBJIEHUS, a 1epexoj S — B cere T/,

S—S02 —-S0O3 — H2504 — K2504 — BaSO4
C2. Brrunciure maccy coiy, oIy4eHHOHM npu B3aumozeiicrsun okcnga meau (1) ¢ 10 %-m

pPacTBOPOM CEpHOI KUCTOTHI Maccoit 40 r.

KontpoabHnas pa6ora Ne 4 no teme «Baxkneiilue MeTaNIbl U UX COeUHEHUSD»

1. 1) CocraBbTe 21IEKTPOHHYIO (HOPMYILY U CXEMY pacrpeIeNieHus JIIEKTPOHOB IO
opOUTAaNISIM aTOMOB HAaTpUSI.
2) Kakue creneHu OKUCIIEHUsI HATpUW IPOSBISET B coeAnHeHusx? CocTaBbTe
(OpMyITBI BBICIIIETO OKCH/JIA M TUAPOKCHIA, a TAKXKe THAPUIA HATPHS.
3) Pacnonosxute cumBoIbl xuMuueckux dnneMeHToB (Na, Rb, Li, Cs, K) B mopsiake:
a) BO3pacTaHHs aTOMHOTO paauyca



0) BO3pacTaHusi BOCCTAHOBUTEILHOW CIIOCOOHOCTH
B) ocabJeHUsI OCHOBHBIX CBOMCTB 00pa3yeMbIX THAPOKCUIIOB.
Kaxkoit Bu1 XUMHUYECKOM CBSI3U U TUI KPUCTAJUTMYECKON PEHIETKU Y KanbIus?

Hcnonb3ys 3Ha4Ku N300pa3uTe CXeMy CTPOCHUS KpUcCTaia KaJ'IBI_[I/IH.O @ ¢

W3 nepeurciaeHHbIX METANIOB — HATPUH, XpOM, cepedpo, pTYTh — BbIOEPUTE CaMblii
1) 251eKTpONPOBOIHBIM ; 2) TJIACTUYHBIN ; 3) XpyIKHid ; 4)
TSOKEITBIN ; 5) MATKHMA ; 6) TBEpABIT ; 7) MEeTKOIJIaBKU I

[IpuBenuTe npuMep MeTauIa, BCTPEUYAIOIErocsl B IPUPOAE TOJIBKO B BUJIE
COCIMHEHU I . Kak taxoii metann nonyyatot? Ilpusenure
COOTBETCTBYIOLIEE YPABHEHHE PEAKIIUU.

N3yuuTe cxemy, OMHMCHIBAIOIIYIO XUMHUECKUE CBOMCTBAa METAJIOB (CM. Tabi. 28 B
yuebHuke). [IpuBenuTe no ogHOMY npuMepy i Kax 10 rpyIIibl peakiui.
CocraBbTe ypaBHEHHS COOTBETCTBYIOIINUX PEAKIIHIA.

a) 3aKOHUMTE YpaBHEHUS PEaKIIUiA:

1) MoO3 + H2 »t— ;4)Zn + NaOH + H20 —t— ;
2)K+02 —t— ; 5) Cu+ HNO3(koH1.) —t— ;
3) Fe304 + Mg —t— ; 6) Al+ H20 —»t—

6) Xnopua meau(Il) moxkno nomyunts: 1) B3aumonericteuem ruapokcuaa meau(lIl) c
COJITHOM KHCIIOTOM; 2) paCTBOPEHUEM B COJITHOM KUCIIOTE MPEABAPUTEITHHO
0003KEHHOM Ha BO3yXe Meau; 3) mpu ropeHun Meau B xjope. CocTaBbTe ypaBHEHUS
peakui, yKaKuTe, Kakue U3 HUX OKUCIIUTEIbHO-BOCCTAaHOBUTENbHBIC. OmpeaenuTe
OKHUCJIUTEIb U BOCCTAHOBUTENb. [|JI peakiiuu HOHHOTO 0OMEHA COCTaBbTE
COKpAILEHHOEC MOHHOE YpaBHEHUE.

1) Paccmotpute pucynok. [loscHuTe mpuunHy BOZHUKHOBEHHUS HAKUIIM HA YalHUKE.
Kakue mporiecchl mpoucxXoIaT pH KUIsTYeHUU BoIbI? COCTaBbTE ypaBHEHUE PEAKIIUH.
Urto Takoe #ECTKOCTh BOABI? UTO Takoe BpeMeHHast

JKECTKOCTH?
Fe Fe
Sn
Pacrsop NaCl PactTsop NaCl

2)
UYro Takoe koppo3us Metaisios? Ilepea BaMu pUCyHOK, HA KOTOPOM M300pa’keHbI 1Ba
crakaHa. Kakue peakiuu OyayT npoucxoauts Tam? B KkakoMm cTakaHe peakius
npoma oeictpee? [louemy?

1) B npoGupky ¢ pactBopom conu X 106aBuim BemectBo Y. B pesynbrare peakunu
Ha0Iro1aM 00pa3oBaHre METajlia, UMEIOIIETO B CIIMTKE KpacHBIH 1BeT. 13
MIPEUI0KEHHOT0 TIepeyHs BEIECTB BbIOepHTE BemecTBa X U Y, KOTOPbIE MOTYT
BCTYIAaTh B OMMCAHHYIO peakiuio: 1) kapoonat kanus; 2) cynbdar meau(ll); 3) uunk;



4) xanmuii. CocTaBbTE ypaBHEHUE PEAKIINU:
2) B yeTbIpéx mpoHyMEpOBaHHBIX MPOOUPKAX HAXOATCS PACTBOPHI XJIOPUAOB MarHusl,
xene3a(ll), amromunanst u HaTpus. Kak unentudunmposats 3tu BeniectBa? CocraBbTe
IJIaH SKCIIEPUMEHTA U YPABHEHUSI COOTBETCTBYIOIINX PEaKIIUM.

PeakTuB FeCl2 MgClI2 NaCl AICI3
1)
2)
3)
4)

9. HammmmTe ypaBHEHHS PEAKIUH, C TOMOIIBI0 KOTOPBIX MOYXHO OCYIIICCTBHTH
CJEYIOILNE MTPEBPAICHUS:
1) FeS2 — Fe203 — Fe — FeCl2 — Fe(OH)2 — FeSO4
2) MeTasn KpacHOTO IIBETa COXIJIH B XJIOPE, a IPOAYKT PEaKIMH PACTBOPUIIH B
Bojie. B monydeHHbIi pacTBOp 10OABWIIH 1IET0Ub, BHITIABIINNA OCaJ0K CHHETO I[BETa
OT(QHUIBTPOBATHN U MPOKAIIWIIH, IPU HarPEBAHUU MPOAYKTA MPOKATMBAHUS YEPHOTO
[[BETa C KOKCOM OBUT TOTY4€H UCXOIHBIA METaL.
3) Hansl BemectBa: CaCO3, CuO, pactBopsl NaOH, K2SO4, HNO3, H202,
CaCO3. Vcnonb3ys BOy 1 HEOOXOIMMBIE BEIIECTBA TOJIBKO M3 3TOTO CIIHMCKA,
nonyuute B aBe ctaauu ruapokcua Mmeau(ll). Onummre npusHakyu TpOBOAUMBIX
peakuuit. [l OMHON peakUy HAIIUIINUTE COKPAIEHHOE HOHHOE YPABHEHUE
peakLuu.

10. Paccuwmraiite:
1) maccy okcuaa JUTHsI, KOTOPBIM 00paszyeTcs Mpu CKUTaHUH B Kuciopoae 4,2 T
JUTHS.
2) Maccy alIOMHHHUSA, TpeOYyeMOro JUlsl MOJIy4yeHHs BOAOPoAa (H.y.) U3 COJISIHOM
KHCJIOTBI, HEOOXOUMOTO /111 BoccTaHoBIeHus1 okcua meau(1l), oGpazoBasiierocs
npu paznoxxenuu 63,7 r ruapokcuaa meau(Il).
3) MaccoByIO JIOJII0 METAJIOB B CMECH aTIOMUHUS M MEJIM MPU B3auMoaercTeuu 10
T CMeCHU C U30BITKOM pacTBOpa CEPHOM KUCIOTHL. [Ipu 3TOM BBIACTHIICS BOJOPOT
obbemoM 6,72 11 (H. y.).

Ne 1.1) 2; 8; 2; 2) +1, Na2O; NaOH; NaH; 3) a) Li, Na, K, Rb, Cs; 6) Li, Na, K, Rb, Cs.

Ne 2. Merannuyeckast.

Ne 3. 3124124.

Ne 4, —.

Ne§. —.

Ne 6. a) 1) MoOs + 3H2 — Mo + 3H:0; 6) 1) Cu(OH). + 2HCI = CuCl2 + 2H:0.

Ne 7. 1) B BoJie pacTBOpEHBI THAPOKAPOOHATHI Kajblius U MarHust. OHU HEYCTONYMBBI K
HarpeBaHuIo;

2) He0OX0IMMO CPaBHUThH AKTUBHOCTb METAJUIOB, B IIEPBYIO OUYepeib pa3pyiaercs 6oiee
AKTUBHBIN METAJLI.

Ne 8. 1) cynbar menu(ll) + nunk; 2) Y 3THX coneil pa3HOe OTHOILIEHHE K PaCTBOPY IIETOYH.
Coennnenns xene3a(+2) J1erko OKUCISIOTCS KUCIOPOJOM BO3/TyXa M MEHSIOT LIBET.

Ne 9, 1) +Op; +CO; +HCI; +NaOH; +H2SO0q;

2) Cu + Cl, = CuCly; CuClz + 2NaOH = Cu(OH). + 2NaCl; Cu(OH). = CuO + H20; CuO +



C=Cu +CO;
3) CuO + HNO3 —; Cu(NOs); + NaOH —.
Ne10.1)9r; 2) 11,71 3) 54%.

Ipuio:xenune Ne 2

TEMBbI IIPOEKTOB (aas ®I'OC)

bezonacHocts 3¢hupHBIX Maces.

Buonoruveckue u numieBbie J00aBKH.

Bopn0a ¢ BpenuTensamu.

Bnusiaue TSDKENBIX METAJUIOB Ha aKTUBHOCTH (pepMEHTa KaTala3bl.

Brusiaue ¢ropua-nona Ha sMaib 3y00B.

Bona, koTopyro MbI beM

Bogopon kak anbTepHaTUBHBIN BHJI TOILITHBA.

Bogopon.

Boznyx, KOTOpPBIM MBI ABIIIUM

Bce o numie ¢ Touku 3peHuss XuMHKa

Ectb nmu namsaTh y BozibI?

3arpsi3HEHUE CHera.

3amaxu, KOTopbIe Jiedar ((puroreparnms).

WsrotoBnenue OaTapen TepMonap U U3MEpEeHUe TEMIIEPATYPHI.

N3rotoBnenune caMoeabHbIX IPUOOPOB /1J1s IEMOHCTPALIMU IEUCTBUS MAarHUTHOT'O TOJIS Ha
MIPOBOJHHK C TOKOM.

N3ydenne Bo3eHCTBUS KUCIOTHBIX JOXKAEH Ha OKPY’KaIoLyo cpeny (pacTteHus,
MMaMSTHUKH).

N3ydeHnue coctaBa u CBOMCTB MPOTUBOTIOJIONEAHBIX PEAr€HTOB, UCIIOJIB3YEMBIX Ha IOPOTax
ropoja.

Nzyuenne hepMeHTaTUBHOM aKTUBHOCTU OMOJOTUYECKUX KUIAKOCTEH.

N3ydyeHne XMMIU4eCKOi OCHOBBI MTUIIEBBIX 100ABOK.

HckyccTBeHHOE BhIpalliBaHUE KPUCTAJIIOB, B T. Y. )KEMUYT, aJIMa3.
Hcnonb30BaHne MUHEPATBHBIX YAOOPEHU.

Hcnonb3oBanne HEPTENPOAYKTOB.

HccnenoBanue BAMSHUSA KOHIIEHTPALUK PEArMPYIOLINX BEIIECTB, TEMIEPATYPHI U
KaTaJau3aTopa Ha CKOPOCTh XMMHUECKON pEeaKIUH.

UccnepoBanue opexoB MUHAANS HA COAECPKaHNUE IUAHU]T- UOHOB.

UccnenoBanue Gpu3NKO-XUMHUECKUX CBOMCTB Kpaxmala.

HccnegoBanne XMMUYECKUX CBOMCTB aCIMpPUHA U U3YUYE€HUE €r0 BIMSIHUS HA OPraHUu3M
YeJioBeKa.

HccnegoBanne XMMHUYECKOTO COCTaBa MapMelaja.

HccnenoBanne XMMHUYECKOTO COCTaBa yasl.

Kak momny4ats 371€KTpOIHEPTHIO U3 XUMUYECKUX B3aUMOJIEHCTBUM BEIIECTB
(TuTUEHUKEIbHBIE OaTapelKu U Ipyrue BUJIbI).

Kakue xumuyeckue peakiimu nepeBosT KUAKOCTh B YETBEPTOE arperaTHOE COCTOSIHUE
(mna3zma).

KapOoHOBBIE KHCIOTHI B )KU3HH YEIOBEKA.

Kopposus xenesa B pa3iuuHbIX cpeax.

Kpacurenu - HaTypasibHbI€ UM UCKYCCTBEHHBIE?

JIunioBslii 1 Men?



Meto/ibl 3aMOpaKkMBAHUS BOIBI.

«HapogHoe» nmpuMeHeHHEe HeYTHIIM3UPOBAHHBIX O0OYEK M3-T10]T XUMPEAreHTOB.
Hayxka Ha cTpaxke 310poBbs. BinsiHue yapTpa3Byka Ha OpraHu3M 4YelOBeKa U
YIIBTPa3BYKOBas TUarHOCTHKA.

HeO6naronpusaTHbIC 3KOJIOTHYECKHUE TOCIEACTBUS PaOOTHI TCIUIOBBIX JIBUTATE/ICH.
O, moxkonaz! [Tone3snoe unu BpeIHOE JAKOMCTBO?

OmpeneneHne KauecTBa BOJBI B HAIIIEM BOJIOEME.
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