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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



CTPYKTYPHO OpPraHH30BaHbl MO MPUHIUIY MOCIEAOBATEIbHOIO PAa3BUTHUS 3HAHWW 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.



OO01ee YUCIIO YacoB, OTBEACHHBIX IS U3ydEHUS XUMHUHU Ha YPOBHE OCHOBHOT'O OOIIETrO
oOpa3oBanus, coctaBisieT 136 dacoB: B 8 kinacce — 68 yacos (2 gaca B Hesleno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEPKAHUE OBYYEHUA

9 KVIACC

BeuecTBo M XMMHYeCKas peakuus

Ilepnonnueckuii 3akoH. Ilepumoauuyeckas cucrema xuMuyeckux »sieMeHro J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPHOIOB, Kalldsd, KalbLUUsi U HUX COCOUHEHUM B COOTBETCTBUHU C
IIOJIOKEHUEM AJIEMEHTOB B lleproanyeckoi cucteMe u CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKHUX PEHIETOK,
3aBUCHMOCTb CBOWMCTB BEIECTBA OT THUIA KPUCTALIMYECKOM PEIIETKM U BUJA XUMUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIACCAM HEOPraHMYECKUX COCIMHEHMM, I€HETHMYeCKas
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, [0 YYacCTHIO KaTalu3aropa). JK30- U
SHJOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUS.

[TonsiTue o cxopoctu xumuueckol peakuuu. IlonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. [lonsatue o
karamuse. IlonsaTme o0 XuMuyeckoM paBHOBecHMM. DakTOpBL, BIMAIOLNIME HAa CKOPOCTh
XUMUYECKON PEAKLIUN U MTOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKUCIUTEIBHO-BOCCTAHOBUTENBHBIE PEAaKIUH, SJEKTPOHHBIM OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBI€HHE YPABHEHMHM OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BAaHUEM METO/1a DJIEKTPOHHOr 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
aHUOHBI. MeXaHuU3M JOHMCCOLMALMM BEIIECTB C PA3JIMYHBIMU BHJAMHM XHUMHUYECKOU CBS3M.
Crenenb qucconnanui. CuiabHbIE U ClIa0ble SIEKTPOIHUTHI.

Peakuuu monHoro o6meHa. YcinoBHsl MPOTEKAaHUs peaKlMi MOHHOTO OOMEHa, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoICTBa KUCIOT, OCHOBaHHUI M COJe B CBETE
OpeICTaBIeHUH 00 >JIEKTPOTUTHUYECKONW aucconuanuu. KadecTBeHHBIE peakUMHW Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJCIIAMHM KPUCTANIMYECKHUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAa HATpHs),
UCCJICIOBAHUE 3aBUCUMOCTU CKOPOCTM XHMHMUYECKOW pEAKLUU OT BO3JIEHUCTBUS pPa3IUYHBIX
(akTOpOB, UCCIEIOBaHUE IEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, Mpoliecca AUCCOLMALUN
KHCJIOT, IIeno4ed M coned (BO3MOYKHO MCIIOJIb30BaHME BHUAECO MAaTEepHalOB), IPOBEACHUE
OTIBITOB, WJITIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHHs peakuuil MOHHOro obMeHa (oOpa3zoBaHME
ocajika, BBIAENICHHE Tra3a, 00pa3oBaHHME BOJbI), OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peaKUil (FOpeHue, peakluu pa3ioXkKeHUs, COEAMHEHUs),
pacrno3HaBaHWE HEOPTraHMYECKHX BEUIECTB C IIOMOIIBIO KAauyeCTBEHHBIX DPEaKUUN Ha HOHBI,
pELICHUE SKCIIEPUMEHTAIbHBIX 3a1a4.

HeMmerasibl M MX COeUHEHUSA

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



XWMHUYECKUE CBOMCTBA Ha MpHUMEpe Xjopa (B3aUMOJEHCTBHE C MeTaUlaMH, HEMETaJIaMH,
miesoyamu).  XusopoBopopod. ConsiHas KMCIOTa, XMMMUYECKHE CBOMCTBA, IOJIyYEHHUE,
npuMeHeHue. JlelicTBre XJIopa U XJIOPOBOAOPO/Ia Ha OPraHU3M uesoBeka. BaykHelme Xi1opuabl
U X HaXO0XJCHUE B IPUPO/IE.

O6mas xapakrtepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (hU3MYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
ceppl. CepoBofiopon, cTpoeHue, (U3NYECKHEe M XHUMHYecKHe cBoiicTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTA, PU3NYECKUE U XUMHYECKHE CBONCTBA
(oOme Kak MpeNCTaBHTENS Kilacca KUCIOT M crenudpuueckue). XUMHUYECKUE pPEeakluy,
JeXallue B OCHOBE MIPOMBIIIICHHOTO croco0a IMOJydeHHs] CepHOW KucioThl. [IpuMeneHue
cepHoit KkucioTel. Conu cepHOM KUCIOThI, KaueCTBEHHAs peaklus Ha cyibdaTr-uoH. Haxoxnenue
ceppl U €€ coelMHEHUH B TMpupoae. XHUMHUECKOE 3arps3HEeHHE OKpYKalolel cpenbl
COECIMHEHUSIMU Ccepbl (KUCIOTHBIE O, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
[PEOTBPALLICHUS.

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
CBOICTBa, nonydeHue u npuMeHenue. Coau aMMOHMS, UX (PU3HUECKHUE U XUMUYECKHE CBONCTBA,
npuMmeHeHue. KadecTBeHHas peakids Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJIyueHHe,
¢u3myeckue M XUMHUYECKHE CBoiicTBa (oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoap3oBaHWE HUTPATOB M COJIEH aMMOHMSI B KadeCTBE MHUHEPAJIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COSTUHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBl U BOAOEMOB). docdop, amaoTponHble MOIUPHUKAIMU
doctopa, puszndyeckue u xummuueckue cporctBa. Oxcua ¢ocdopa (V) u pochopHas kucnora,
¢usznueckue M XHMMHUYECKHE CBOWCTBa, noiyueHue. Vcmonb3zoBanue @ochaToB B KadecTBe
MUHEPATBHBIX YIOOpPEHUH.

OOmast xapakrepuctuka 31aeMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENEHH OKUCIEHHs. YTJIEepoJ], alFIOTPOIHbIE MOAN(UKAILIMK, PACIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XuMUIecKrue cBoiicTBa. AncopOiusa. KpyroBopot yrieposia B mpupo/ie.
Oxkcupapl yriaeposaa, ux (pU3NYecKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
NOJTy4eHHEe U MPUMEHEeHHEe. DKOJIOTHYeCKUe MPOoOJIeMbl, CBsI3aHHbIE ¢ okcuaoM yriaepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEIUICHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kucimora u eé
conu, UX (PU3MYECKHMe M XHMMUYECKHE CBOMCTBA, IMOJIyueHHE U INpuMeHeHue. KauecTBeHHas
peakuusi Ha  KapOoHar-uoHsl. lcmonwp3oBanme kapOOHATOB B OBITY, MEAMIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSX YIiiepoja
(MeraH, »TaH, OSTWJEH, AalETWIEH, JTaHOJ, IJHMIEpPUH, YyKCcycHas Kucnora). IlpuponHsie
UCTOYHUKU YTJIEBOJOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPTb), MPOAYKTHI UX HepepaboTKu
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [IOHATHE 0 OMOJIIOTNYECKH BaXKHBIX BEIIECTBAX:
XKHUpax, OelKax, yrieBoJaXx — M HMX pOJM B KU3HM YelIOBeKa. MarepuaabHOe €IMHCTBO
OpPraHMYECKUX M HEOPTaHMUECKUX COCTUHEHHH.

Kpemunii, ero ¢usuveckne M XUMHUYECKHE CBOWCTBA, TOJYYCHHE M IPUMEHEHHE.
Coenunaenuss kpemHusi B mpupone. OOmme mnpencraBieHuss o0 okcunae kpemuus (V) u
KpeMHHUEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue



CTPOUTEIIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGremsr
0€30MacHOTO UCIOJIb30BAHUS CTPOUTEIIBHBIX MATEPHUAIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumMenm:

U3ydeHrue o0paslloB HEOPraHUYECKUX BEIECTB, CBOMCTB COJISIHOM KUCIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIOJIEHUE MPU3HAKOB MX NMPOTEKAHUs, OMBITHI,
oTpaxkaromue (GU3NUECKUe M XUMHUYECKHE CBOIMCTBA TAJIOTCHOB M MX COCAMHCHH (BO3MOKHO
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIIEHHE C 0OpaslaMu XJIOpPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3uamMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJICOMATEpHaNoB), HaOmOJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIEHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCIIOTHI, TIPOBEJICHUE KAUECTBEHHOW peakiMu Ha Cynb(ar-HoH W HaAOIOJIEHUE TpH3HaKa e€
MPOTEKaHUs, O3HAKOMJICHHE C (PU3UYECKHMMH CBOWMCTBaMHU a30Ta, ¢ocdopa M UX COSAMHEHUUN
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yn0OpeHui,
MoJIydeHHe, coOupaHue, pacrlo3HaBaHWE W HW3y4YeHHWE CBOWCTB aMMHakKa, IMPOBEIACHUE
KAUeCTBCHHBIX peaknuid Ha HMOH aMMOHUsA U Qocdar-uoH W U3YYCHHE NPH3HAKOB HX
MPOTEKaHHUs, B3aMMOJICIICTBHE KOHIIEHTPHUPOBAHHOW a30THOM KHUCIOTHI C MeIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpadura, ¢ymwiepeHa, O3HAKOMIIEHHE C TPOIECCOM aICcOpOIMU PACTBOPEHHBIX BEIICCTB
AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOTra3a, MOJIydYeHHE, COOMPaHHe, paclio3HaBaHUE
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB HMX TMPOTEKAHUs, O3HAKOMJIEHHUE C MPOAYKIUEH
CHUJIMKATHOW TMPOMBIIIJICHHOCTH, PEIIEHNEe SKCIEPUMEHTAIBHBIX 3a/lad Mo Teme «Bakuenmue
HEMETaJUIbl U UX COCTUHEHUS.

MeTta/ibl M UX COCAUHEHUS

OO0mass xapakTepUCTHKAa XHUMHUYECKHUX DJIIEMEHTOB — METallIOB Ha OCHOBAaHUU UX
nonoxxkeHus B [lepuonnueckoit cucreme xumuyeckux aemMeHToB . 1. MenneneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. Meraumueckasi CBs3b M METATMYECKas KpUCTAJUTMYECKas
peméTka. DIEeKTPOXUMHUYECKUN psJ HanpsbDKeHU MeTamioB. Pu3MuecKue U XUMHUYECKHE
cBoiicTBa MeTaiioB. OOiue crnocoObl MoxydeHus: MeTaioB. [IoHATHE O KOPPO3UM METaJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3uu. CriaBsl (CTallb, YyT'yH, TIOPATIOMUHUMN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[[{enounble MeTalIbL: TIOJIOkKEHUE B [leproanueckoit cucteMe XMMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpo€HHE WX aTOMOB, HaXOXAEHHE B Mpupoje. Pu3nueckue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaywmsi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
MIEJIOYHBIX METAJIOB U UX COCTMHECHUM.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KajlbLUi: nonokeHue B Ilepuoamueckoit
cucreMe xumudeckux sneMeHToB JI. M. MenneneeBa, CTpoe€HHE UX aTOMOB, HaXOXKJIEHUE 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 siemeHtoB . U.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXKAEHUE B Npupoae. OPU3NuecKue U XMMUYECKUE CBOMCTBA
anmoMuHus. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA ATIFOMHHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XuUMUYecKuX a3nemeHtoB J[. H.
MenzeneeBa, CTpOEHHE aTOMa, HaXO0XIAEHUE B Npupoae. PU3HYECKHE U XMMHYECKUE CBOMCTBA
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 PE3YJIbTaTOB KOPPO3UU METAIIOB (BO3MOXHO HCIIOJNIb30BAHKME BHJICOMATEPUAIIOB),
0COOCHHOCTEH B3aMMOJCHCTBHS OKCUIA KaJbI[Us U HATPUS C BOJOM (BO3MOYKHO MCIHOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHUs Kee3a B
KHCToposie  (BO3MOXKHO  HCIIONB30BAaHUE  BUJCOMATEPHANIOB), TMPU3HAKOB  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 Kaiblidg (BO3MOXHO MCIIOJIb30BaHHE BUIEOMATEPUAJIOB), UCCiIe0BaHNEe aM(OTEPHBIX
CBOMCTB THJIPOKCHJIa aTFOMUHUS W TUIPOKCH/IA [IMHKA, PEIICHUE SKCIIEPUMEHTAILHBIX 3a/1a4 110
TeMme «BakHeWImne MEeTallyibl U UX COCIMHEHUS.

XuMHsA U OKpYsKaKOLIas cpeaa

BemectBa 1 maTepuansl B MOBCEJHEBHOW JKU3HH UYelIOBeKa. be3omacHoe HMCIonb30BaHHe
BCIICCTB M XUMHUYECKHX peaknuii B ObITy. IlepBas momoms TpH XUMHUYECKHX OXKOTax |
OTPaBJICHHSIX.

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

XumuuecKkuii IKcnepumenm:

U3ydeHHe 00pa3IoB MaTePHAIIOB (CTEKIIO, CIUIABBI METAIIIOB, ITOJIMMEPHBIC MATCPHUAIIHI).

Mesxicnpeomemmuoie ceasu

Peanuzarust MeXNpeAMETHBIX CBA3€H MPU M3yUYEHUU XUMUHU B 9 Kilacce OCyIIEeCTBISETCS
yepe3 UCIOJb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TOHSATHH, TaK ¥ IOHSATHH,
SIBIISTFOTIIAXCSI CHCTEMHBIMH TSI OT/ICTBHBIX TPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHs: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIH dPPEKT, TEXHOJIOTHS, MAaTCPUAITHI.

Oduznka: Marepusi, aToM, OJJIGKTPOH, NPOTOH, HEHUTPOH, WOH, HYKJIHJ, W30TOIIBI,
pPaIMOaKTUBHOCTb, MOJIEKYNa, DIEKTPUYECKUM 3apsii, MPOBOAHHUKH, MOJIYIPOBOJIHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIIeCcTBa, ras,
pacTBOp, PaCTBOPUMOCTH, KPUCTALIMYECKAs PEIIETKA, CIUIaBbl, (U3UYECKHE BEIUYHHEI,
€IMHHIIB I3MEPEHHS, KOCMHYECKOE TIPOCTPAHCTRO, TIAHETHI, 3BE3/TbI, COJHIIE.

buonorus: ¢orocunres, neixanue, O6mochepa, dKocucTeMa, MUHEPAIbHBIE YIOOpEHHS,
MHUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEeNIbHbIE BEIECTBA.

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



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 XUMUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

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

JIM9HOCTHBIE PE3YNbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CUCTEMOU MO3UTUBHBIX [IEHHOCTHBIX OPHEHTAIIMN U PACIIUPEHHE OIbITA IEATEIHHOCTH Ha e€
OCHOBE, B TOM YHUCIIC B YACTH:

1) naTPpHOTHYECKOTO BOCIIUTAHHUSI:

[IEHHOCTHOTO OTHOIICHUS K OTCYECTBCHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAyYHOMY HACJICIUIO0, TIOHUMAaHUsl 3HAUCHUS XUMHYCCKOH HAyKU B JKU3HU COBPEMEHHOTO
o011IecTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHON HH(OPMAIUEH O IEPEAOBIX JOCTHKEHHIX U
OTKPBITUSX MUPOBOM U OTEYECTBEHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUAX 00
YCTPOWCTBE MUpPA U OOIIECTBA;

2) rpasKIaHCKOro BOCTIMTAHUS:

MPEJCTABICHHUS O COLMAIBHBIX HOPMAax M MPaBUIAX MEXIMYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE, = KOMMYHHKATHBHOH  KOMIICTGHTHOCTH B  OOINEGCTBEHHO  IIOJIC3HOM,
y4eOHOMCCIICIOBATEIBCKOM, TBOPYECKOW M JPYTHX BHJAX JACSITEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOH NEATEIHHOCTH IPHU BBITOJHEHUU YYCOHBIX, MMO3HABATEIHHBIX
3a/la4, BBIMOJHEHUM XUMHUYECKMX OKCIEPHUMEHTOB, CO3JaHUU Y4YeOHBIX 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 MOCIIEACTBHIA MTOCTYITKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHPOBO33PEHUYECKHE TMPEACTABIECHUS O BEIIECTBE M XUMHUYECKOW PpeakKIHH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABJISIONINE OCHOBY JUIS
MOHVMAHHUS CYNIHOCTH HAy4YHOW KApTUHBI MHpA, TMPEJICTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs TMPHPOJBI, B3aUMOCBS3AX UYENOBEKa C MPUPOJTHON cpenoit, o
POJM XUMHUU B TIO3HAHUH STUX 3aKOHOMEPHOCTEIA;

MMO3HABATEIPHBIC MOTHBBI, HAMPABJICHHBIC HAa TIOJYyYEHUE HOBBIX 3HAHWHA 10 XHMHH,
HEOoOXOoUMBIC ISl OOBSICHEHHUS HAOIIOAeMBIX TPOIECCOB W SBICHHM, IMO3HABATEIHHOM,
WH()OPMAIIMOHHOW W YHMTATENbCKOW KYJIbTYPBI, B TOM YHCJIE HABBHIKOB CaMOCTOSTEIHLHOMI
paboTel ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOW JHUTEPATypOH, JOCTYIMHBIMU TEXHUYECKUMU
CpeICcTBaMHU MH(POPMAITMOHHBIX TEXHOJIOTHIA,

WHTEpEeC K OOYYECHHIO M TMO3HAHUIO, JII0OO3HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHUIO, TPOEKTHOM U UCCIIENOBATEIbCKON NEATENHHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPaBIEHHOCTH U YPOBHS OOYUYECHHUsI B TaTbHEHUIIIEM;

4) opMHUpOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAaHWE IICHHOCTH J>XW3HW, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO,
YCTaHOBKHM Ha 370pPOBBIA 00pa3 >KU3HH, OCO3HAHWE TOCIEACTBUNA W HEMPHUATHE BPETHBIX
MpUBBIYEK (YIMOTPEOICHHS alKOTOJsl, HAPKOTUKOB, KYPEHHUs), HEOOXOJUMOCTH COOIIOICHUS



npaBujl 0€30MacHOCTH MPHU OOpaIeHUH C XMMHUYECKHUMH BEIIECTBAMU B OBITY M pPEaIbHOU
KHU3HH,

5) Tpy10BOT0 BOCTIMTAHUS:

WHTEpPEC K TMPAKTUYECKOMY H3yUeHUIO0 TpodeccHii W Tpyda pasIuvdHOrO poja,
YBOKEHUE K TPYAYy U pe3ylbTaTaM TPYIOBOH IEATEIBHOCTH, B TOM 4YHCIE Ha OCHOBE
NPUMEHEHHS TIPEJAMETHBIX 3HAHUA TI0 XUMHH, OCO3HAHHBIH BBIOOP WHIMBUAYAILHOU
TPAEKTOPHUH MPOJOJKEHUS 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTH K
XUMHH, OOIIECTBEHHBIX HWHTEPECOB W TMOTPEOHOCTEH, YCHENHOH MpodecCHOHATBHON
NESTeIbHOCTH M Pa3BUTUS HEOOXOIMMBIX yMEHHH, TOTOBHOCTh aJalNTHPOBATHCS B
npoheCCHOHAIILHOM Cpejie;

6) 3K0JIOrHYecKOro BOCIIUTAHUS

IKOJIOTHYECKH IeJIeco00pa3HOe OTHOIICHHUE K TMPUPOAC KaK HMCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIeCTBOBAHHMS, IIOHMMaHUE [IEHHOCTH 37J0POBOTO M 0€30MmacHoro oopasa
KW3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U ICUXUYECKOMY
3I0POBBIO, OCO3HAHUE IIEHHOCTH COOJII0ICHUSI MPAaBUII O€30MIaCHOTO MTOBEJCHUS ITPU paboTe C
BCIICCTBAMM, a TAKKC B CUTyallUAX, YIPOXKAOIMINUX 3JOPOBbIO U JKU3HU HIOHGﬁ;

CIIOCOOHOCTH TIPUMEHSTh 3HAHHMS, MOJIy4aeMbIe NP M3YYCHUH XMMHUH, ISl PCIICHHUSI
3aja4, CBS3aHHBIX C OKPYKAWOIICH TNPUPOJHOW CPEIOW, I TOBBIIMICHUS YPOBHS
IKOJIOTHYECKON KYJIbTYPBI, OCO3HAHUS TIOOATLHOTO XapaKTepa KOJIOTHYECKUX MPOoOIeM U
HYTGf/'I HUX PpCHICHHUA IMOCPECACTBOM MECTOIOB XHWMHHU, SKOJOTMYCCKOr'O MBIINIJICHUS, YMCHUS
PYKOBOJICTBOBATHCSI KM B TIO3HABATEIILHOM, KOMMYHHKATUBHOM U COIMAIILHON MPAKTHKE.

METANIPEAMETHBIE PE3YJIbTATBI

B cocraBe MertanpeaMETHBIX PE3yJIbTaTOB BBLAEIAIOT 3HAYMMBbIE 71 GOPMHUPOBAHUS
MHUPOBO33PEHUS 00IICHAYYHBIC TIOHATHS (3aKOH, TCOPHsI, IPUHIIMII, THITOTE3a, (PaKT, CHCTEMA,
MPOLIECC, JKCHEPUMEHT U JIPYroe.), KOTOPbIE HCIONB3YIOTCI B €CTECTBEHHO-HAYYHBIX
y4eOHBIX TpeIMeTax W TMO3BOJSIOT Ha OCHOBE 3HAHUI U3 ATUX MpeaMeTOB (OopMHpPOBATH
MIPEJICTABJICHHUE O ICJIOCTHON HAyYHOW KapTHHE MHUpA, U YHUBEPCAIbHBIC YUeOHbBIE NCHCTBUS
(mo3HaBaTenpHble,  KOMMYHUKAaTHBHBIC,  PETYJISTHUBHBIE), KOTOpble  OOECHe4HUBaIOT
(¢bopMUpOBaHHE TOTOBHOCTH K CAMOCTOATEIHHOMY TIUIAHUPOBAHUIO W OCYIIECTBICHHUIO
y4eOHOI esATeTbHOCTH.

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHBIE YUeOHbIE NelCTBUS

Ba3oBble joruyeckue aeiicTBus:

YMEHHSI HCIONb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUS MPH OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICI XUMHUYECKHUX TIOHATUN (BBIAEIATH WX XapaKTepHbIE MPU3HAKH,
YCTaHaBJIMBATG B3aUMOCBA3bL C JPYIrHMHU HOHSITI/I?IMI/I), HUCIIOJB30BATh MOHATUA I
OOBSICHEHUS! OTHENbHBIX (DAKTOB U SBJIEHUHN, BBIOMPATh OCHOBAHMSI U KPUTEPUH JUIS
KJIacCU(PUKAIUN XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIUi, yCTaHABINBATh MPUYMHHO-
CIIEJICTBEHHBIC CBS3M MEXIYy OOBEKTaMH H3y4YeHHS, CTPOHUTH JIOTUYECKHE PACCYKICHUS
(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, UCIOIB3yEeMbIe B XUMHUU, MPeoOpPa30OBBIBATh IUPOKO
MpUMEHsIeMblE B XHMHU MOJEIbHbIE TPEACTABICHUS — XWUMUYECKHH 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 U3Y9aeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U



XMMHYECKHX PEAKLMH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, IPUUYUHHO-CIIECTBEHHBIE CBSA3U
U IPOTUBOPEYMSI B U3y4aEMBbIX NPOLIECCAX U SIBICHUAX.

Ba3oBble uccienoBarebckue 1eiCTBUS:

YMEHHE UCIOJIb30BaTh MOCTaBJICHHBIE 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
HKCIEPUMEHTOB, YMEHUE HAOII0AaTh 32 XOJIOM IPOIIEeCcca, CaMOCTOSTEIbHO POTHO3UPOBATh
€ro pe3ysbTaT, (OpMyIHpoBaTh OOOOLIEHHS M BBIBOJBI 10 pPE3ysibTaTaM MPOBEIEHHOIO
OIIbITA, UCCIIEOBAHUS, COCTABIIATh OTUET O MPOJIEIaHHOM paboTe.

Pabora ¢ undopmanmeii:

yMEHHUE BBIOMpATh, aHAJIM3UPOBATh U HMHTEPIPETUPOBATH HH(GOPMAIMIO PA3IUYHBIX
BUJIOB U (hOPM NIPEICTABICHHUS, IOIYYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAyYHO-IOMYJIIpHAS
JUTepaTypa XUMHUYECKOTO COJEp)KaHus, CIpaBOYHble IocoOusi, pecypcel HHTepHera),
KPUTHYECKH OIICHWBATh MPOTUBOPEYNBYIO U HETOCTOBEPHYIO MH(OPMAIIHIO;

YMEHHE MPUMEHSTh pa3jIUYHbIE METOJAbl U 3alpochl IpH TOUCKE MU OTOOpe
uHGOpMAllUd U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMUMBIX JIsi BBIIOJIHEHUS Y4EOHBIX U
[I03HABATENbHBIX 33Ja4 ONpEAeNEHHOro THIA, MPHOOpeTeHHe ombplTa B 00JacTH
WCIOJIb30BaHUSl HMH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJaJ€HUE KYJIbTYpOil
AKTUBHOI'O HCIIOJb30BAaHUS PAa3IMUHBIX ITOMCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BbIOMpATh
ONTUMaIbHYIO0 (popMy mpezacTaBieHuss HHGOPMALUU U WILIIOCTPUPOBATh pellaeMble 3ajauu
HECJIO’)KHBIMU CXE€MaMH, AarpaMMaMu, IpyruMu popMaMu rpaguKi U UX KOMOUHAIUSIMU;

YMEHHE UCIOJb30BaTh U aHAJIM3UPOBATh B Ipoliecce YUeOHOH M MCCie10BaTeIbCKON
NESTeIbHOCTH HWH(POPMALMIO O BIHUSAHUU TPOMBIIUICHHOCTH, CEIBCKOTO XO3SWCTBA W
TPAHCIIOPTA Ha COCTOSIHUE OKPYKAIOUIEH PUPOJHON CPEBL.

KoMMmyHuKaTHBHBIC yHHBeEpcaabHbIe y4eOHbIC JeHCTBHUA:

yYMEHHs 33/JaBaTh BOIPOCHI (B XoJe auaiora W (WIM) AUCKYCCHUH) IO CYIIECTBY
oOcyxxnaeMoi TeMmbl, (OPMYJIHPOBATh CBOM NPEUIOKEHHS] OTHOCHUTEIBHO BBIIOIHEHUS
IIPEIOKEHHON 3a/1a4H;

YMEHHs MPEICTaBIIATh IOJIYYEHHBIE DPE3YyJbTaThl IO3HABATEIBHOM JIESITEIBHOCTH B
YCTHBIX W THCbMEHHBIX TEKCTaX; JeNaTh [PE3EHTALUI0 pe3YyNbTaTOB BBINOJIHEHUS
XUMHUYECKOTO JKCIepuMeHTa (1abopaTOpHOTO  OMbITa, JIAOOPATOPHOW  paboThl  TO
HCCIIEIOBAaHHIO CBOICTB BEIIECTB, Y4€OHOT'O IIPOEKTA);

YMEHHUS Y4eOHOr0 COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOH MO3HaBaTeIbHOMN
U HCCIEeNOBATEIbCKON JIEATENbHOCTH IMPH PELIEHUH BO3HUKAIOIIMX MpOoOJIeM 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 yHUBEpPCAJIbHbIC Y4eOHbIE 1efiCTBUA:

YMEHHE  CaMOCTOSITENIbHO  ONpPENeNsTh  IeId  JIeATeNbHOCTH,  IUIAHUPOBATb,
OCYILLIECTBIATh, KOHTPOJUPOBATH M TPH HEOOXOJUMOCTH KOPPEKTHPOBAaTh  CBOIO
NeITeNbHOCTh, BbIOMpaTh HambOonee d(P(eKTUBHbIE CHOCOOBI peIIeHUs Y4eOHBIX U
MO3HABATENbHBIX 33/1a4, CAMOCTOSITEILHO COCTAaBJIATh WJIM KOPPEKTHUPOBATh MPEI0KEHHbIN
QITOPUTM JEHCTBUI IPH BBHIMOJHEHUM 3aJaHUM C y4€TOM IMOJIyY€HUs HOBBIX 3HAHUN 00
U3y4aeMbIX OOBEKTaxX — BEIIECTBaX M PEaKIMsX, OLEHHWBATh COOTBETCTBHUE MOIYYEHHOTO



pe3ynbTata 3asBICHHOM LEIM, YMEHHE HCIOIb30BaTh W AHAIM3UPOBATH KOHTEKCTBHI,
MpeAJiaraeMbl€ B yCJIOBUU 3a/1aHUM.

HNPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpenMeTHBIX pe3yiIbTaTOB IO OCBOCHHUIO 00S3aTENBHOTO COJCpIKAHUS,
YCTaHOBJICHHOTO JaHHOW (enepanbHOl paboyeil mporpamMmoi, BBIIESIOT: OCBOCHHbBIE
oOy4arolMMUCSl Hay4Hble 3HAHUS, YMEHHUS M CIOCOOBI ACHCTBHM, cnenuduveckue s
peaMeTHON 00aacTu «XUMHS», BUIBI JEATEIBHOCTH MO TMOJIYYEHUIO HOBOTO 3HAHUS, €T0
MHTEpOpEeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3MUYHBIX Yy4YeOHBIX M HOBBIX
CUTyalUsX.

K xonmy obydenus B 9 kiaacce npeaMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE JOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOMIUXCSI YMEHUI:

® PaCKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHUX MOHIATHI: XUMHYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTHOH, AaHHOH, IIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJIGHTHOCTb,  AJIEKTPOOTPUIATENIBHOCTh, CTENEHb OKUCJIEHHUS, XHUMHYECKas
peaxius, XUMHIecKast CBs3b, TEIIOBOU 3(PPEKT peakIuu, MOJb, MOJISPHBIA 00BEM,
pacTBOp, DJIEKTPOJUTHI, HEAIEKTPOJIUTHI, JJICKTPOIUTHYECKAs JUCCOLUALNS,
peaKkiuu MOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, 0OpaTUMBbIEC U
HEOOpaTHUMBIE PEaKIui, OKUCIUTEbHO-BOCCTAHOBUTEIIBHBIC PEAKIINN, OKUCITUTEINb,
BOCCTAaHOBUTENb, OKHUCJICHHE M BOCCTAaHOBIIEHHUE, aJUIOTPOMUs, amM(pOTEepPHOCTb,
XUMHUYECKas CBs3b (KOBaJCHTHAas, HWOHHAas, MeETaJUIMuecKas), KpUcTaiindecKas
peléTKa, KOPpO3Usl METaUIOB, CIUIABBI, CKOPOCTh XHWMHYECKOW PEaKIUH,
npeaesbHo gonycruMas konnenTpanus 11K 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 OKHUCICHHS XMMHYECKHX DIIEMEHTOB B
COEMHEHUAX PA3JIMYHOTO COCTaBa, NMPUHAMJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaccy COeIMHEHMH o ¢popMysIaM, BUJ XUMUYECKOM CBsI3U (KOBaJEeHTHAas!, MOHHAS,
METaJIJIN4YecKasl) B HEOPTraHMYECKUX COEIMHEHUSX, 3apsA] MOHA IO XUMHUYECKOH
(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 W  XapakTepu3oBaThb  TaOIM4YHYIO  opmy
[leproanueckoit cuCcTEMbl XUMUYECKUX 3JIEMEHTOB: pa3iiMyaTh MMOHATHS «TJ1aBHAs
noarpynna (A-rpymnmna)» u «rnobouynas noarpynna (b-rpynmna)», Mansle u 6onbine
NEPUOJIbl, COOTHOCUTh O0003HAUEHUs, KOTOpble HUMEIOTCA B MEPUOAMYECKON
TabNMUIe, C YHUCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHS aTOMOB XHWMHUYECKUX
AJIEMEHTOB (COCTaB M 3aps] sijipa, oOlee YUCIo 3JEKTPOHOB U paclpesieleHue ux
M0 DJICKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHME 3aKOHOMEPHOCTH B HW3MEHEHUU
CBOMCTB 3JIEMEHTOB U MX COEIMHEHHUI B IMpeiesaXx MajblX MEepUOJIOB U TJABHBIX
MOATPYII C Y4ETOM CTPOEHHUS UX aTOMOB;

e KJ1acCU(UIUPOBATH XUMHUUECKHE IEMEHThI, HEOPraHUYECKHE BEIleCTBA, XUMUUECKHE
peakuuu (MO 4MCIy U COCTaBy y4acTBYIOUIMX B pEaKLUU BEUIECTB, I10 TEILNIOBOMY
3 deKTy, M0 U3MEHEHHUIO CTETICHEH OKUCICHUSI XUMUIECKUX IICMEHTOB);



® XapaKTepu30BaTh (OMUCHIBATh) OOIIHME U CHeNU(PUUECKHE XUMHYECKHE CBOHCTBA
MPOCTBIX M  CJIOXKHBIX  BEIIECTB, IMOATBEpKJIas ONKHCaHWE MpUMEPaAMU
MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUI COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN;

® COCTaBJISITh YPABHEHUS JICKTPOJIUTHUYECCKON TUCCOLMAIIMN KUCIIOT, IEJI0UEH U COJIEH,
MOJIHBICE M COKpAIIEHHBIE YpaBHEHUS pEeaKIMii HWOHHOTO OOMEHa, ypaBHECHHS
peakuuii, TMOATBEPKAAIOIINX CYIIECTBOBAHUE TE€HETUYECKOW CBSI3U MEXAY
BEILIECTBAMH PA3JIMYHBIX KJIACCOB;

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

® IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT MX CTPOCHHUS, BOZMOXKHOCTH
MPOTEKaHUS XUMUYECKHUX MPEBPAILCHUIN B PA3JIMUHBIX YCIOBUSX;

® BLIYUCIISITH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JONI0 XUMHUYECKOr0 dJeMEeHTa Mo (OopMyle COEAMHEHMs, MAacCOBYIO OO
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
WHCTPYKIUSMH TIO0 BBITIOJIHEHUIO J1a0OpPaTOPHBIX XWUMHUYECKUX 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, 0000IIeHNEe, CUCTEeMAaTH3allUI0, BBISBIICHUE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JIJI1 U3YYEHHUSI CBOMCTB BEIIECTB M XMMHUUYECKUX PEAKIHI, €CTECTBEHHO-
HayyHblE METOABl IIO3HAHWUS — HaONIOJeHHWEe, HU3MEpPEHHe, MOJEIUPOBaHUE,
AKCIIEPUMEHT (peabHbI U MBICTICHHBIN).
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I MporpaMmMabl 0 ble padoThI KHe padoTbl
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3.1 CBOICTBA 4
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bubnnoreka IIOK
https://m.edsoo.ru/7f41
a636

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

Ne Kosau4vecTBO 4acoB
DJIEeKTPOHHbIE
Tema Bec  Kountrpo IIpaxkrm Aara uudgposbie
n O6Gopyno  u3yu
/ Ypoka er JbHbIE yecKHue — CHHS o0pasoBareib
I 0 padorel padoTHI HBbI€ pecypchbl
Ilepuonnue
CKHM 3aKOH.
Ilepuonnue
zii};eMa bubnuoreka
XAMUYECKH 1 LIOK
https://m.edsoo.
X ru/00adb59e
3JIEMEHTOB
. .
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a
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W3MCHCHUH
CBOMCTB bubnmoteka
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€CKHuXx
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Jatumk

Oxwucnuren TerIa
HO- Tarru bubnmoreka
9 BOCCTaHOBHU KHUCIIOPO/T HOK
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ru/0Oadcade
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AIIEKTPOJTAT ru/00add8b2
HYECKOM
T CCOITHAI]
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14 Ilonstue o Jatauk bubnmoreka
TUIPOJIU3e Teria [HOK
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ast pabora [HOK
Ne 2 o https://m.edsoo.
TeMe ru/00ade348
«Tonyuenu
€ COJISTHOM
KHCJIOTBI,
H3y4eHue
€€ CBOMCTBY
Brruucnenn [Iporpam
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ypaBHEHUS obecrieue
rHMquCKH me Excel bubnuoreka
21 X peaKIuu, 10K
ecm o https://m.edsoo.
ru/00ade488
u3
peareHTOB
JIaH B
HU30BITKE
Oo6mas Harauk
XapaKkTepuc Teria bubnuoreka
29 THKA Jatumk HOK
3JIEMEHTOB KHCJIOPOJI https://m.edsoo.
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blc pKHEBas
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Haxoxnaenun bubnuoreka
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24
¢buznyeckue aHMs https://m.edsoo.
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XHUMHUYCCKHU
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25

€ CBOWCTBAa

OKcuapl
CEpBI.
Cepnas
KHUCJIO0TA,
¢busnueckue
u
XAMHUYECKU
€ CBOMCTBA,
MIPUMEHCHH
e

[Tapocte
pKHEBast
MOJieTb

bubauoreka
LHOK
https://m.edsoo.

ru/00adea28

26

27

XHUMHUYECKH
€ peakiuu,
JIEKaIue B
OCHOBE
MPOMBIIILIE
HHOT'O
crrocoba
MOJy4YECHUS
CEepHOM
KHCJIOTHI.
XHUMHYECKO
e
3arps3HEHU
e
OKpY>KaroIi
el cpelbl
COCIMHCHHUS
MU CepBI

Breraucnenu
€ MacCOBOM
JIOJIN
BBIXOJ1a
MPOAYyKTa
peakuuu

Jaruuku:
pH,
KHUCJIOPOJ
a
YIIIEKHUCIT
Oro rasa,
TeIIa.

IIporpam
MHOE H
JTUTenpat
bHOE
obecmeue
nue Excel

buoOmmoreka
LHOK
https://m.edsoo.

ru/00adec8a

buoOmmoreka
LHOK
https://m.edsoo.

ru/00adec8a

28

O6mmas
XapaKTEPUC
THUKaA
9JIEMEHTOB
VA-
TPYIIIBL.
A3sor,
pacmpoctpa

bubmmoreka
HOK
https://m.edsoo.

ru/00adeeab


https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

HCHUE B
pupoie,
¢busnueckue
u
XAMUYECKH
€ CBOMCTBa

29

30

AMMHaxk,
ero
buznveckue
u
XUMHYECKU
€ CBOMCTBA,
MOJTy4eHUE
u
MIPUMCHCHH
e

IIpakTueck
ast pabota
Ne 3 o
TeMe
«Ilonyuenu
€ aMMHuaKa,
U3y4yeHue
€ero
CBOKWCTB»

bubmmoreka
1IOK
https://m.edsoo.

ru/00adf004

buoOmmoreka
LHOK
https://m.edsoo.

ru/00adf180

31

32

AzoTtHasg
KHCJIIOTa, €&
¢busnueckue
i
XAMHUYECKH
€ CBOMCTBa

Hcnonb3oBa
HHE
HUTPATOB U
colieit
aMMOHUS B
KadecTBe
MUHEpaTbH
BIX
ya0OpeHui.
XHUMHUYECKO
e
3arps3HEHU

Jatuuk
pH

JlaTuuk
pH

bubaunoreka
HOK
https://m.edsoo.

ru/00adf306

bubmmoreka
ILHOK
https://m.edsoo.

ru/00adf518



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

e
OKPY>KaIOI1L{
el cpelpl
COETMHEHUS
MU a30Ta

33

34

35

docdop.
Oxcup
docdopa
Mu
dbochopuas
KHCIIOTA,
buznveckue
"
XUMUYECKH
€ CBOMCTBA,
MOJTyYeHUE

Hcnonb3oBa
HUE
docdaros B
KauecTBe
MUHEpaJIbH
BIX
yI1oOpeHuit.
3arpsi3HEeHU
e
IIPUPOIHOMN
CpeIbl
dbocdharamu
Yraepon,
pacmpoctpa
HEHHE B
pupoie,
¢buznueckue
"
XUMUYECKU
€ CBONCTBA

JlaTuuk

bubmmoreka
1IOK
https://m.edsoo.

ru/00adf68a

buoOmmoreka
LHOK
https://m.edsoo.

ru/00adfc20

buoOmmoreka
LHOK
https://m.edsoo.

ru/00adfd9c

36

Oxcuabl
yrieposa,
X
¢buznueckue
u
XAMHYECKU
€ CBOMCTRA.

Jatuuku:
pH,

YTJIEKUCIT
Oro rasa.

bubmmoreka
[HOK
https://m.edsoo.

ru/00adfebe


https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe

DKOJI0THYEC

KHE
POOJIEMEI,
CBSI3aHHBIC
C OKCHJIOM
yriepojia
(V)
VTo/IbHAs Jaryuku: bubnnoreka
pH, LIOK
37  kucioraun
eé conu YTJICKHUCIT https://m.edsoo.
Oro rasa. ru/00ae006¢
[IpakTrueck
ast pabota
Ne 4 o
TeME
"Ilonyuenu
e bubnuoreka
38  yruekucior LHOK
0 raza. https://m.edsoo.
ru/00ae027e
KauectBenn
ast peaKIus
Ha
KapOoHaT-
noH"
[TepBonaua Ilapocte
JIbHBIC pKHEBas
ITOHATHUS 00 MOJIETTD
OpraHUYEeCK bubnuoreka
39 ux LHOK
BEIIeCTBAX https://m.edsoo.
ru/00ae054e
KakK o
COCIMHECHHMS
X yriepoja
Kpemuwuii u bubnnoreka
40 ero LHOK
COETMHEHUS https://m.edsoo.
ru/00ae080a
[IpakTnueck
a pabota bubnuoreka
TR LIOK
Perrenne https://m.edsoo.
IKCIIEPUMEH ru/00ae0bf2

TaJIbHBIX



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

42

3aJa4 1o
TeME
«Baxxnaenm
ne
HEMETaJIJIBI
H UX
COCITMHEHHUS
»

KonTposbn
ast pabota
Ne3 o teme
«Baxneim
ue
HEMETaJUIbI
U uX
COCIUHECHHUS
»

bubmmoreka
LHOK
https://m.edsoo.

ru/00ae0el8

43

44

OO6mas
XapakTepuc
THKA
XUMHYECKH
X
9JIEMEHTOB
METaJJIOB.
Merannuue
CKasl CBSI3b
it
METaJLTYeC
Kas
KpUCTAJLINY
eckas
peIéTKa.
duznuecku
€ CBOMCTBa
METaJJIOB

XHUMHUYECKHU
€ CBOMCTBa
METaJIJIOB.
DIIEKTPOXHU
MHYECKUH
pan
HanpsHKeHU

Jatuuk
TeMIrepar
YpBI
IMOBEPXHO
CTU
JlaTuuk
HaIpsHKe
HUS

JlaTuuk
TeMIepar
ypBI
MMOBEPXHO
CTH
Jatuuk
HanpsHKe

bubaunoreka
[HOK
https://m.edsoo.

ru/00ael03e

bubauoreka
[HOK
https://m.edsoo.

ru/00ael156


https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

W METaJIJIOB HUS
OO6mmue JlaTuuk
CIIOCOOBI TeMmrepar
MOJTy4YEeHUS YpBI
METaJLJIOB. MIOBEPXHO
Cnnassl. CTH
Brrunciienn Jatuuk
s 110 Harpsixe bubnmoreka
45 ypaBHEHUSA HHUS [HOK
M https://m.edsoo.
XUMHAYECKH ru/00ael156
X peakiuu,
€CJIU OJINH
u3
peareHTOB
COJICPKUT
puMecHu
HoHstie o bubnmmoreka
46  koppos3uu LOK
MCTAILIOB https://m.edsoo.
ru/00ael1278
JlaTuuk bubnuoreka
47 Ilenounbie pH u [HOK
METaJLTBI TeMIepar https://m.edsoo.
ypBI ru/00ael4b2
Oxkcuasl u Jlatamk bubnuoTeka
48 TUIPOKCHT pH HOK
bI HATPHUS U https://m.edsoo.
KaJInst ru/00ael4b2
[Ilenounoze Jlatamk
bubnuoreka
MEJIbHBIE pHu
49  mertamsl — TEMIEpaT HoK
Kb 1 ypbi https://m.edsoo.
. ru/00ael5e8
MarHui
Baxueiinu Jatamk bubnuoTeka
50 e pH, HOK
COEIUHEHNS YTICKUCIT https://m.edsoo.
KaJIbLHAS Oro rasa ru/00ae15e8
O60061eHue
51
cHUCTeMaTHu3

amus
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3HAHUNI

KéctkocTh Jatauk bubnuoreka
59 BOJEI U pH LHOK
CIIOCO0BI eé https://m.edsoo.
yCTpaHEHUS ru/00ae1886
[IpakTHueck
ast pabota
f;feno bubnuoreka
53  "XécrkocTh LOK
I https://m.edsoo.
) ru/00aelae8
METO/IbI €€
YCTpaHECHHS
iﬁEZKM bubnmmoteka
54  AnrOMUHHI ypbI ’ LIOK
HOBEPXHO https://m.edsoo.
ru/00aelc64
CTH
Il::[q)OTepH iﬁEZKM bubnnoreka
55 cBoiicTBa ypBI ’ LOK
- HOBEPXHO https://m.edsoo.
ru/00aelc64
THIPOKCH/IA CTH
ﬁ::IjZfHO bubnmmoreka
56  XKeneso i LOK
— https://m.edsoo.
" ru/00aeld86
OKCHUIbL, Jatauk
THJIPOKCH/T MarHuTHO bubnuoTeka
Bl U COJIU " [HOK
57
xenesa (1) WHTYKIIN https://m.edsoo.
U Kelesa U ru/00ae35e6
(r
O6o06menue
u
58 @ cucremarus
arys
3HaHUH
59 [IpakTuueck bubnnoreka
ast pabota [HOK



https://m.edsoo.ru/00ae1886
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60

61

62

Ne 7.
Pemenue
AKCIIEPUMEH
TaJbHBIX
3a11a4 1o
TEeMe
«Baxaenm
e METAJLIBI
H UX
COEIMHEHHUS
»

Brrancnenn
s 110
ypaBHEHUS
M
XUMHYECKH
X peakiuu,
€CJIN OIMH
H3
pearcHTOB
JaH B
H30BITKE
HIIH
COJICPKUT
MIPUMECH.
Breraucnenu
s MACCOBOM
JOIU
BBIXOJIa
MPOJIyKTa
peakimn
O6o06mmenue
i
CHCTEMAaTHU3
anus
3HAHHUH
KoHnTponsn
ast pabota
Ne4 o Teme
«Baxkaenm
HE METaJIBI
U UX
COEIMHEHMUS

https://m.edsoo.

ru/00ae3de8

bubaunoreka
LHOK

https://m.edsoo.

ru/00ael750
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»

BemecTBa u

MaTepHuabl bubanoreka
OK
63 1 .
[IOBCEHEBH https://m.edsoo.
OM JKU3HHA ru/00ae3f50
yej0BeKa
XUMHAYECKO
e bubanoreka
64 3arps3HEHU 1 HOK
e https://m.edsoo.
OKPYIKaroIIl ru/00ae4270
el cpeapl
P
OT );HMHH Bubnmoreka
B INCHU N
65 BKIZ)JIOFI/I‘IGC 1 HOK
i https://m.edsoo.
ru/00ae4270
pooem -
Pe3epBHbIi
Ypox. Bubnaunoreka
O06006111eH1E
66 wu 1 LIOK
CHCTOMATIS https://m.edsoo.
ru/00ae0dOa
anus -
3HaHUH
Pe3epBHbIit
Ypox. bubnuorteka
O06001IeHne
67 u 1 HOK
CTeMATH https://m.edsoo.
cnere 3 ru/00adb33c
anus -
3HaHUH
Pe3epBHbIit
YPOK- bubnunoTeka
O06006111EHIE
68 u 1 HOK
CHCTEMATI https://m.edsoo.
ru/00ad9cb2
anus
3HAHUH
OBILIEE
KOJIMYECTBO 68

YACOB I10



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

I[TPOTPAMME




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

CHHCOK JINTepaTypPhl 1JIsl YUALTHXCS:
YYyeOHUKH:

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

METOANMYECKHUE MATEPHUAJIBI V1A YYUTEJIA

Cnucok numepamyput 011 nedazoza

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

2. Pymzutuc I'.E. Xumus: 9 ki.: yue0. ans oOuieo0pa3oBar. YupexIeHui
/ T.E. Pymzutuc, ®@.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

IpunioxenneNe 1

KOHTPOJIBHO-U3MEPUTEJIBHBIE MATEPUAJIbI
Pe3ynbratel 00yueHHS XMMHUU JOJDKHBI COOTBETCTBOBATH OOIIMM 3ajayaM IpeaMeTra u
TpeOOBaHUAM K €0 YCBOCHHIO.



PesynbpTaThl 00yueHHs OLEHUBAIOTCS 1O NMATHOATBHON cucteMe. [Ipu olieHKe YUUTHIBAIOTCS
CIIeyIOIMe KaYeCTBEHHbIE TTOKA3aTEIN OTBETOB:
- riryOuHa (COOTBETCTBUE U3YYEHHBIM TEOPETHUYECKUM 0000IEHUSIM);
- OCO3HAHHOCTH (COOTBETCTBUE TPEOYEMbIM B MMPOTrpaMMe YMEHUSIM NIPUMEHSITH OTYyYECHHYIO
nHpOpMaIIHIO);
- MOJTHOTA (COOTBETCTBHE 00BEMY IIPOrpaMMbl U HH(POPMAIIUK YIeOHUKA).
[Ipu olmeHKe yYMUTHIBAIOTCS YHCIO M  XapakTep OMIMOOK (CYIIECTBEHHBIE WU
HecymecTBeHHbIe). CyliecTBeHHbIE OMIMOKM CBS3aHbl C HEIOCTATOYHOM TJIyOMHOW U
OCO3HAHHOCTBbIO OTBETa (HANpUMEp, YYEHHUK HENPABUIBHO YKa3ajl OCHOBHBIE NPU3HAKU
MOHATHM, SBJICHUHN, XapaKTepHbIe CBONCTBA BEIIECTB, HEMPABMIBHO CHOPMYIUPOBAT 3aKOH,
MPABWIIO U T. T. WJIM YYCHHUK HE CMOT IPUMEHHUTh TEOPETUUICCKHUE 3HAHUS ISl OOBSICHEHUS U
Mpe/icKa3aHusl SBJICHUHM, YCTAHOBJICHHUS NPUYUHHO-CJIEICTBEHHBIX CBs3€H, CpaBHEHHS U
Kiaccu(uKauuu sBIeHUNA U T. 1.). HecymecTBeHHbIe OMMOKK OMPEEIsOTCs HEMOTHOTON
oTBeTa (HampuMmep, yIyluieHHe U3 BHJa KaKoro-iubo HexapaKTepHOTo (akTa Mpu OMHUCAHUU
BellecTBa, mporecca). K HUM MOXHO OTHECTH OIOBOPKHM, ONMCKH, JONYLICHHBIE IO
HEBHUMATEJIBHOCTH (HaIlpUMep, Ha JIBa U 0oJiee ypaBHEHUS PEaKIIMil B TOJHOM MOHHOM BU/IE
JOMyIIeHa OJ{Ha OINOKa B 0003HAYCHUH 3apsiaa HOHA).

Pesynbratel 0OydeHUs MPOBEPSIIOTCS B MPOIECCe YCTHBIX U MHCHMEHHBIX OTBETOB
YYaIUXcsl, a TAKXKE MMPHU BBIITOJIHEHUU UMH XUMUYECKOTO IKCIIEPUMEHTA.
OueHka TeopeTH4ecKNX 3HAHN I
Ommemxka «5»:
OTBET TOJHBIM U MPaBWIbHBIA Ha OCHOBAaHUU W3YUYCHHBIX TEOPUH; MaTepuall U3JIOKEH B
ONpEAEICHHOW JIOTMYECKOM  MOCIEO0BATEIbHOCTH, JMTEPATypHBIM  SI3bIKOM;  OTBET
CaMOCTOSITENTbHBIM.
Ommemxka «4»:
OTBET TOJHBIM U MPaBWIbHBIA Ha OCHOBAHUU H3YUYCHHBIX TEOPUH; MaTepuall U3JIOKEH B
ONPENIETICHHOM JIOTHYECKON ITOCIIEN0BATEIBHOCTH, IIPH 3TOM JOIYILECHBI
JIBE-TPU HECYIIECTBEHHBIE OITHOKH, UCIIPABICHHBIE 110 TPEOOBAHUIO YUUTEIIS.
Ommemka «3»:
OTBET MOJIHBIM, HO TPH 5TOM JOMNyIIeHa CYIIECTBEHHAs OIMOKa WM OTBET HETOJHBIMH,
HECBS3HBIN.
Ommemxa «2»:
P OTBETE OOHAPYKEHO HEMOHMMAaHME YYallUMCS OCHOBHOI'O COJEpKaHUs Y4eOHOTo
MaTepuaga WIH JOMYIIEHbl CYIIECTBEHHbIE OIIMOKH, KOTOpbIC YYalIUHCAd HE MOXKET
WCIPABUTh NPU HABOJAIIMX Bompocax yuutens. Ommemka «I»: OTCYyTCTBHE OTBETA.
OuneHka dIKCIEPUMEHTAIBHBIX YMEHHUit
OneHka CTaBUTCSI Ha OCHOBAHWM HAOJIOJIEHUS 3a y4yallMMCS U MHUCbMEHHOTO OTYeTa 3a
paborty.
Ommemka «5»:
paboTa BBIMOJIIHEHA TTOTHOCTHIO U MTPABHIILHO, CICIaHbI IPABUIIbHBIC HAOMIOICHUS U BBIBOBL;
SKCIIEPUMEHT TPOBEJEH M0 IUIaHYy C YYETOM TEXHHKH O€30MacHOCTH WM MpaBUi palbOTHI C
BelleCTBAaMH U OOOpYyIOBAaHUEM; TMPOSIBICHBI  OPraHU3alMOHHO-TPYAOBBIE  YMEHUS
(moaepKUBaIOTCS YUCTOTA pabOYero MecTa U Mops/I0K Ha CTOJIE, SKOHOMHO HCIIOJIb3YIOTCA
pEaKTUBBI).
Ommemxa «4»:
paboTa BBIMIOJTHEHA MPAaBUIBHO, CIICITAaHbI TPABUIIbHBIC HAOTIOCHHS M BBIBOJIBI, HO MIPH 3TOM
9KCIIEPUMEHT IPOBEJEH HE MOJHOCTHIO WK JTOMYUIeHbl HECYIIECTBEHHbIE OIUOKH B padboTe
C BELIECTBaMHU 1 000pYyI0BaHHEM.
Ommemka «3»:




paboTa BBINOJIHEHA MPABWJILHO HE MEHEE YeM HAIMOJIOBUHY WJIM JOMYIIEHA CYIIECTBEHHAs
omuOKa B XOJI¢ DKCIIEPUMEHTa, B OOBSICHEHWH, B OGOPMIICHHH PadOTHI, B COOIIIOJICHHUH
MpaBWJI TEXHUKH OE30MacHOCTU TMpH paboTe C BelecTBaMU W 00OpYAOBaHUEM, KOTOpas
UCIIPABIIAETCS O TPEOOBAHUIO YUUTEIIS.
Ommemxa «2»:
JOMyIIeHbI 1Be (M Oosiee) CYIIECTBEHHBIE OMMUOKHK B X0JI¢ IKCIICPUMEHTa, B O0OBSICHCHHUH, B
opopmiieHnn pabOTHI, B COOJIOACHUM MPABWJI TEXHUKH OE30MacHOCTH MpU padore ¢
BEUIECTBAMH M O00OPYAOBAaHHUEM, KOTOpbIE Yy4YallUicid HE MOXET HCIPaBUTh Jaxe I0
TpeOOBAHUIO YUUTEIIS.
Ommemxa «1»: paboTa HE BBINOJHEHA, y Yy4allerocs OTCYTCTBYIOT SKCIIEPUMEHTAJbHBIC
YMCHHSL.
OueHka ymMmeHuil peliaTh pacuyeTHbIe 32124
Ommemka «5»: B JOTUYECKOM PACCYXKICHUM W PEIICHWH HET OMIMOOK, 3ajada pericHa
paloHaIbHBIM CIIOCOOOM.
Ommemra «4»: B JIOTHYECKOM PACCYKJICHUU M PEIICHUU HET CYNICCTBEHHBIX OIIMOOK, HO
3alaya pellieHa HEepalHUOHAIBHBIM  CIIOCOOOM WM  JONyIleHo He Oonee ABYX
HECYIECTBEHHBIX OLUIMOOK.
Ommemka «3»: B JTOTUYECKOM PACCYKICHMHM HET CYIIECTBEHHBIX OIIMOOK, HO JOIYyIIEeHA
CYIIECTBCHHAs OIIMOKA B MAaTEMaTHYCCKHUX pacyeTax.
Ommemxa «2». AIMEIOTCS CYIIECTBEHHBIEC OINOKU B JJOTHUYECKOM PACCYKICHUU U PEIICHUU.
Ommemka «1»: 3aa4a He pelieHa.
Ouenka NMCbMEHHBIX KOHTPOJIBHBIX padoT
Ommemxa «35»: OTBET MOJTHBIA U MPABUIBHBINA, BO3MOXKHA HECYIIIECTBEHHAS OIINOKA.
Ommemxa «4». OTBET HETIOIHBIN WK AOMYIIEHO He 0oJiee IBYX HECYIECTBEHHBIX OLIHOOK.
Ommemxa «3». paboTa BBINOJHEHA HE MEHEE YeM HaIOJIOBHHY, JONMYIIEHAa OJIHa
CYLIECTBEHHAs OIIMOKA U ABE-TPU HECYIIECTBEHHBIE.
Ommemxa «2»: paboTa BBINIOJIHEHA MEHEE YEM HAIOJOBUHY WJIM COJEPKHUT HECKOJIHKO
CYIIECTBEHHBIX OMIMOOK.
Ommemkxa «1»: paboTa HE BBIMOJTHEHA.

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

OTMmeTKa 3a UTOTOBYIO KOHTPOJBHYIO pPaboOTy KOPPEKTHpPYeT MpPEeaIIeCcTBYIONIHE
OTMETKH 32 YETBEPTh, IOTYTOIUe, TOI.

OreHka TECTOBBIX paboT.

TecThl, coCTOSIINE U3 MATH BOTIPOCOB MOKHO HCITOJIB30BATh MOCIIE U3yUSHUS

Kaxkgoro marepuana (ypoka). Tect u3 10—15 BompocoB ucnonb3yercs sl NIEPUOANUECKOTO
koHTposist. Tect uz 20—30 BOpocoB HEOOXOUMO HCTIONB30BATh JIJISi UTOTOBOTO KOHTPOJIA.

[Tpu orleHMBaHUM UCTIONB3YETCS CIIEAYIOIas IIKaa: sl TeCTa U3 MSATH BOIIPOCOB

* HET OLIMOOK — OIIEHKA «5»;

* O7lHA OIIMOKA - OLIEHKA «4;

* IBE OIIMOKH — OIICHKA «3%»;

* TPU OLTHOKH — OIEHKA «2.

Hnst recta 3 30 BOmpocoB:

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

* 19—24 npaBUIbHBIX OTBETOB — OLIEHKA «4;

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

* MEHbIIIE 12 TpaBWIBHBIX OTBETOB — OIIEHKA «2».
Ounenka pedepara.
Pedepat oreHuBaeTCs M0 CIICYIOIIAM KPUTCPUSIM:
* cobmoIeHne TpeboBaHU K €ro 0OPMIICHHIO;




* HE0OXOIUMOCTh M JJOCTATOYHOCTh IS PACKPBITHS TEMBI, IPUBEIECHHON B TeKcTe pedepaTa
nH(popManuu;

* yMEHHUE 00y4Jaromerocs cB00OIHO U3NlaraTh OCHOBHBIE UJIEH, OTPAKEHHBIE B pedepare;

* CIOCOOHOCTh OOyYaromierocsi TMOHSATh CYTh 3aJlaBacMbIX WICHAMH aTTECTAI[MOHHON
KOMHCCHUH BOIIPOCOB U CPOPMYITUPOBATH TOYHBIC OTBETHI HA HUX.



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

KonTpoasnas padora Ne 1 no reme «IloBTopenne u yriydjaeHue 3HAaHUH OCHOBHBIX
pa3aesioB Kypca 8 kiaccay.

BapmuanT -1,2,3

1. Jlatb xapakrepuctuky Ca v P 110 OJIOKEHHUIO B IEPUOJANYECKON CUCTEME XUMUUYECKUX
3JIEMEHTOB.

2. 3aKOHYUTH ypaBHEHUSI XUMUYECKUX PEaKLUi, pacCTaBUTh KO3 PHUIIMEHTHI, ONPEIeIIUTh
THI KaXJ0N peakiuu.

1) Ca(OH), + HCI =

2)Na+Clz =

3) Al + Fe;03 =

3. I3 ypaBHEHU# peakiiii BTOPOro 3aJjaHus BBIMHUCATh OTJAEIBHO (POPMYJIbI OKCHUIOB, COJIEH
Y OCHOBAaHUHU.

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

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

5. BBI‘II/ICJ'II/ITG, KaKO€ KOJIMYCCTBO BCHICCTBA COACPIKUTCA:

Bapuant Nol. B 270 r amoMuHHA Bapuanr Ned. 8 10 r sonopona (Hz)
(AD
Bapuant No2. B 6.4 r kucnoposa (O 2) | Bapuant Ne5. B 4.4 yrnexucnoro rasa (COs)
Bapuant No3. B 6.4 r meau (Cu) Bapuaut Nob. g 180 r poaut (H20)

6. Kaxkosa macca:

BapuanTt Nel. 5 MoIB H,O BapnarTr Ned. 2 mom H>S
BapnanT Nel. 3 MOIB CO» BapuagTt Ne5. 2 moms NH;3
BapnanT Nel. lvoae  H»SO4 BapmasTt Ne6. 0.5 moms MgS

KonTtpoabHas pa6ora Ne 2 mo temMe «J1eKTPOJIUTHYECKAS JUCCONNANUsA. XHUMHUYECKHUe
peakumuy B pacTBopax»

Bapuant Ne 1,2,3

Yacts A



Al. CnaObIM 3JIEKTPOIUTOM sBIsiCTCA(BapUaHT -2: CHIILHBIMM 3JIEKTPOJIMTOM SIBJISIETCS;
BAPHMAHT -3: HEIJIEKTPOJIUTOM SABJISIETCH):

1)a3oTHas KuciIoTa 2)docdart Hatpus 3)amTrOoMUHAK

4)yronbHas KUCJI0Ta S)xJyiopu HaTpus 6)okcu LIMHKa

A2. BemiecTtBa, 00pa3yrolue npu JUCCOLMAIIMN B KAYECTBE KATUOHOB TOJIBKO HOHBI
BOJIOPOAa(BAPUAHT-2 TOJbKO HOHBI METAJLIOB; BAPHAHT-3 HOHBI METAJLIbI U BOJIOPO/IA),
SIBJISTFOTCSI:

I)xucnoramu 2)menoyamMu 3)cpeaHuMU COISIMU 4)KUCIIBIMU COJIIMU

A3. B pe3ynbprare quccoryaniyd HUTpUTa HaTpus (BapuaHT-2:cyJab(aTa Kajausi; BApHAHT-
3:xnopuaa meau (1)) 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, Cynbhua-uoH(Bapuan-2: cyjb(paT-uoH; BapuaHT-3: cyJjb(ua-uoH) o0pasyercs npu
JUCCOLMALIUU

1) NazS 2) BaSOq4 3) K2S0s3 4) K2SO4
AS. BapuanTtl: [IpaBuibHO 3amucaHo MOJIHOE HOHHOE ypaBHEHUE PEaKlUU, CXeMa KOTOPOit
Bapuant-2: [Touemy 3Ta peakuus Ha3bIBaeTCs HEUTpanu3anuu?

Bapmuar-3: BriOepu TO HOHHOE ypaBHEHHE, TJI€ TIPABIIIBHO IMTOKa3aHa TUCCOIAAITUS
o0pa3oBaaBIIEHCsl COTU U BOJIBI.

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* + SO4% + 2 Na* +20H =2 Na * + SO4% + 4H* + 20H".
4)H?* + SO4% + Na* + OH = Na ?* + S04% + H,0

A6. Peaxmus mexny pactBopamu KOH u HCl(BapuanT-2: ruapoxcua 6apusi u cepHast
KHMCJI0TA; BAPDHAHT-3: KapOOHAT KaJIus U COJISTHAS KHCJIO0TA) IPOTEKAEeT /10 KOHIIA, TaK KaK

1)o6a BerecTBa SABISIOTCS JICKTPOIUTAMU 2)BBITOJIAET 0CAIOK

3)obpa3zyercs cnabblil SIEKTPOIUT BOJA 4)obpazyercs ra3



A7. K o0pa3oBanuio ocajka(BapuaHT-2: KUCJIO0H COM; BADHAHT-3: ra3a) NpHuBeIeT
CMELIMBAHHUE PACTBOPOB, COAEPIKALINX UOHBI

DH"'uNO* 2)Zn**uCl’  3)Fe®*mOH 4)Fe?* uSO4%> 5)Na* u HSO4  6)
2H" u CO3*

A8.CoxkpaméHHoMy HoHHOMY ypaBHenuio Fe®* + 30H = Fe(OH)s| (BapuanTt-2: Ag* +CL"
=AgCL |; Bapuant-3: 2H* + CI03%= H20 +CO2 ) COOTBETCTBYET PEAKIIS MEKILY

I)xnopunom xene3a(ll) u Bogoit 2)KeNe30M METaJUTMYEeCKUM U BOAOU

3)xnopuaom xene3za(lll) u ruapokcuiom Kanus 4)xnopunom xenesza(ll) u
THJIPOKCUIOM HATpPUs

5)autpaTom cepedpa U XJIOPHUIOM KaHst 6) cepeOpa U COJISTHON KUCIIOTHI

7) cepebpa 1 XJIoOpUIa KaIus 8) xyopuaa cepedpa U a30THON KUCTOTHI

9)kapOoHaTa HATPUS U COISTHON KUCIOTHI  10) YIIIEKHCIIOTo ra3a u BOJIbI

11) yrnekucioro ra3a u ruipokcuaa Hatpusi  12)pasniokeHne kapooHaTa KalbIIHs
Yacrs b

Bb1. YcranoBute COOTBETCTBUE MCKAY JIEBOH U npaBoﬁ YacCTsAMHU YpaBHCHUA JUCCOLHAIINU.

JIEBASI YACTb IIPABASI YACTb

A)H2504 K" + S04%

B)K2S04 2)K* + OH

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

Omeem 3anuwiume ¢ eude maduybl:

A b B

B2. YcraHoBUTE COOTBETCTBHE MEX/Y pEATr€HTaMU U COKpPAIEHHBIMU HOHHBIMU
YPaBHEHUSAMHM PEAKIUH, IPOTEKAOIINX MEXKIY HUMH.

PEAT'EHTHI YPABHEHUA

A)FeSO4 u NaOH 1)Fe(OH)3 + 3H+ = Fe3* + 3H20



B)Fe(OH)s u HI 2)2H+ + FeS = Fe?* + H20 + H2S?1
B)FeS n HCI 3)H*+ OH = H;0
4)Fe?* + 20H = Fe(OH)2|

Omeem 3anuuiume 6 uoe madauubL:

A b B

Yacts C
Cl.

Jlonuiure MONEKYJISIPHBIE U COCTABbTE MOJHBIE U COKPALIEHHbBIE HOHHBIE YPABHEHUS
peaKkuuii:

Bapuant-1 Bapuant-2 Bapuant-3
1. MgCl; + NaOH = FeCl, +KOH= Zn + H2SO4=
2. BaO + H2SO4 = CuO + HCI = Ca0 +CO2=

C.2. Pemiuts 3anauy.
Bapuant-1

BbraucinThe Maccy o, BBIABIIYIO B 0CAJI0K ITPH B3aUMOJICHCTBHH 64 T. CEPHOM KUCIIOTHI C
58 r. xsopunaa 6apusi.

Bapuant — 2

Brruuciuth Maccy BbINaBIIero ocajaka, mpu B3aumoaecteuu ximopuaa meau(ll) 64 r. c
TUAPOKCHUIO HATPHUSL.

Bapuanrt -3

Boeruncnuth po6beM BhIIEIUBIIETOCS Ta3a, IPH B3aUMOJCUCTBUU 64 T MarHusl ¢ CEpHOM
KHCJIOTOMH.

KountpoabHnas padora Ne 3 mo teme « BaxkHel e HeMeTaUIbl M UX COeIMHEHHUS
Bapmuant 1,2,3

Yacts A



Al.DnexTpoHHas (opMysa BHEHUIHETO YHEPTETHUECKOro ypoBHA 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 HEMETAIIIOB 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') dprop

A4. Cepa nposBIISET CTENIEHb OKUCICHUS +4 B COCTUHECHUU:

A) H2S 6) K2S04 B) K2S03T') 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 UCXOJHBIMU BE€IICCTBAMU, BCTYIIAIOIIINMU B
PCaKInIO

00MEeHa, ¥ COKPAILIEHHBIMA HOHHBIMU YPABHEHUSIMH 3TUX 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# a30THOH kucnoToi 5) Kucnoponom
3) PactBopom kapOonara kanus 6) Oxcugom cepsl (IV)
Yacts C

C1. 3anummure ypaBHEHUS peaKIIHii, C TOMOIIbIO KOTOPBIX MOKHO OCYILIECTBUTH CIIEIYIOIINE

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

S—S02 —-S0O3 — H2504 — K2504 — BaSO4
C2. Beluucnure Maccy CoJH, MOJYy4eHHOM mpu B3aumoaeicTeun okcuna meau (I1I) ¢ 10 %-m

pacTBOPOM CEpHOM KUCTOTHI Maccoit 40 T.

KourpoJabnas padora Ne 4 no teme «BaxkHeliine MeTaNJIbl U MX COETUHEHUS»

1. 1) CocraBbTe 31€KTPOHHYIO (POPMYITy U CXEMY pacIpeaesieH s 3JIEKTPOHOB 110
opOUTAaNIIM aTOMOB HaTpUS.
2) Kakue creneHy OKUCIIEHUs] HaTpUl NposiBiIseT B coequHeHnsax? CocTaBbTe
(bopMyITBI BBICIIETO OKCHJIA M THIPOKCH/IA, a TAKXKe THIPHU/IA HATPHUS.
3) Pacnonosxute cumBoibl xumMudecknx anneMmeHToB (Na, Rb, Li, Cs, K) B nopsiaxke:
a) BO3pacTaHHs aTOMHOTO paauyca
0) BO3pacTaHusl BOCCTAHOBUTENBHON CIIOCOOHOCTH
B) ocabJeHUs] OCHOBHBIX CBOMCTB 00pa3yeMbIX THAPOKCUIIOB.

2. Kakoit Bua XUMHUYECKOH CBS3H U THIT KPUCTANTMUECKON PEIIETKH Y KabIUs?

®
Hcnonb3ys 3Ha4KM U300pa3uTe CXeMy CTPOCHMS KpUCTaslla KaJIbLusl.

3. U3 mepedncieHHBIX METaNIOB — HATPHUH, XpOoM, cepedpo, pTyTh — BBIOEPHUTE CaMBbIii
1) 31eKTpONPOBOIHBIN ; 2) TUTACTUYHBIN ; 3) XpynKui ; 4)
TSKEIBIN ; 5) MSITKHi ; 6) TBEpABIN ; 7) IErKOTIaBKUM



4. llpuBenute npuMep MeTala, BCTPEYAIOIIErocs B IPUPOE TOIBKO B BUJIE

COETUHEHUN . Kak takoi metaiut nonydarot? [IpuBegure
COOTBETCTBYIOIIEE YPABHEHUE PEAKLIUU.

N3yuunTe cxemy, OMUCHIBAIONIYI0 XUMUYECKHE CBOMCTBA META/LIOB (CM. Ta0J1. 28 B
yuebnuke). [IpuBennTe mo ogHOMY IpuUMepy Uil KaX IO IPYIIIbl PeaKIHid.
CocraBbTe ypaBHEHHUS COOTBETCTBYIOLIUX PEAKIU.

a) 3aKOHUNTE YpaBHEHUS PEAKIIUMA:

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

0) Xnopua meau(Il) mosxkao omyunTs: 1) B3anMoaelicTBUEeM mnpoxcnﬂa meau(Il) c
COJISIHOHM KHMCIIOTOM; 2) paCTBOPEHUEM B COJISIHOM KHCIIOTE MPEABAPUTEIBHO
00030OKEHHON Ha BO3yXe Meau; 3) Ipu TopeHuu Meau B xyiope. CocTaBbTe ypaBHEHUS
peakuui, yKaKUTe, KAKUEe U3 HUX OKUCIIUTEIbHO-BOCCTAHOBUTENbHBIE. Onpenenure
OKHUCJIUTEIb U BOCCTAHOBUTENb. [l peakiiuu HOHHOTO OOMEHa COCTAaBbTE
COKpalI€HHOE HOHHOE YPaBHEHHUE.

1) Paccmotpute pucyHok. IlosicHute npruunHy BOSHUKHOBEHMSI HAKUIIM HA YallHUKE.
Kakue npoueccbl NpoucxXoaaT NIpy KUIsiueHUu Bobl? CocTaBbTE ypaBHEHUE PEAKLIUU.
Urto Takoe »EcTKocTh BOAbI? UTO Takoe BpeMeHHast

KECTKOCTH?
Fe Fe
Sn
Pacrsop NaCl Pactsop NaCl

2)
Yro Takoe koppo3us MetaiuioB? Ilepen Bamu pUCyHOK, Ha KOTOPOM U300paKEeHBI J1Ba
crakana. Kakue peakuuu OynyT npoucxoauth Tam? B kakoMm cTakaHe peakius
npoiia 6sictpee? [Touemy?

1) B nmpo6upky ¢ pactBopom conu X 100aBUIN BellecTBO Y. B pe3ynbrare peakuuu
HabroAaIM 00pa3oBaHKe MeTallla, UMEIOIIEro B CIIMTKE KpacHbIN 11BeT. U3
MIPEIJI0KEHHOTO MEePEeYHs BEUIeCTB BblOepuTe BemiecTBa X U Y, KOTOpbIe MOTYT
BCTYIATh B OMMCaHHYIO peakuuto: 1) kapOonar kanus; 2) cynbdar menu(Il); 3) nunk;
4) xanuii. CocTaBbTE ypaBHECHUE PEAKITUU:
2) B deThIpéx MpOHYMEPOBAHHBIX MPOOUPKAX HAXOIATCSA PACTBOPHI XJIOPHIOB MAarHus,
xene3a(ll), amromunus u Hatpust. Kak uaentuduimponars 3tu BemectBa? CocTaBbTe
IJIaH SKCIIEPUMEHTA U YPABHEHUS COOTBETCTBYIOINX PEAKLIUM.

PeakTuB FeCl2 MgClI2 NaCl AICI3

1)



2)
3)
4)

9. HanummuTe ypaBHEHHs peakLUi, C TOMOILBIO KOTOPBIX MOYKHO OCYILIECTBUTh
CJIEIYIOIINE TPEBPALLICHUS:
1) FeS2 — Fe203 — Fe — FeCl2 — Fe(OH)2 — FeSO4
2) Metaii KpacHOTO LIBETAa COKIVIM B XJIOPE, & IPOAYKT PEAKIIMH PACTBOPUIIM B
BoJie. B mosyueHHsIit pacTBOp 100aBUIIM 1IENOYb, BBINABIIMN 0CAJ0K CHHETO I[BETA
OT(UIBTPOBAIH U TPOKAIWIIN, IPU HATPEBAHUH MIPOAYKTA MPOKATMBAHUS YEPHOTO
I[BETA C KOKCOM OB MOJIy4€H UCXOJHBIN METaIll.
3) Hansi Bemecta: CaCO3, CuO, pactBopsl NaOH, K2SO4, HNO3, H202,
CaCO3. Hcnonb3ys Boly ¥ HEOOXOAMMBIE BEIIECTBA TOJIBKO M3 3TOrO CIHCKA,
noJjy4uTe B 1Be cragun ruapokcua Meau(1l). Onummnre npu3HaKy MPOBOAUMBIX
peakuuid. J{s o1HOM peakuuy HanuIIMTe COKpaéHHOE MOHHOE YpaBHEHHE
peakuuu.

10. Paccuwuraiire:
1) maccy okcuaa JIUTHsL, KOTOPBIM 00pazyeTcst Ipu CKUTaHUM B KUCIOpoae 4,2 T
JUTHUA.
2) Maccy alroMHUHUS, TpeOyeMoro JUIsl MOIY4eHUs BOJOpo/ia (H.y.) U3 COJITHON
KHCIIOTBI, HEOOXOAMMOTO JUIs BoccTaHOBIeHUs okcuna meau(1l), obpazoBasiuerocs
npu paznoxenuu 63,7 r ruapokcuna meau(ll).
3) MaccoBYIO 10110 METAJUIOB B CMECH aJIFOMUHMS U MeJiu Ipu B3aumoeicteuu 10
' CMECH € U30BITKOM pacTBOpa CEpHOM KUCIOTHI. [Ipu 3TOM BBIAETHIICS BOJOPO
o0vemMoMm 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. Merannnueckas.

Ne 3. 3124124.

Ne 4. —.

Ne§. —.

Ne 6. a) 1) MoOs + 3H2 — Mo + 3H20; 6) 1) Cu(OH). + 2HCI = CuCl> + 2H>0.

Ne 7. 1) B Bojie pacTBOpEHBI THAPOKAPOOHATHI Kajblius U MarHus. OHU HEYCTONYMBBI K
HarpeBaHuIo;

2) HEOOXOIMMO CPAaBHUTH AKTUBHOCTh METAJIJIOB, B TIEPBYIO OYEPEIb pa3pymiaeTcs 6osee
AKTUBHBIN MeTall.

Ne 8. 1) cynbdar meau(ll) + munk; 2) YV 31X coyiel pa3HOE OTHOIIEHUE K PACTBOPY IMIETOYH.
Coenunenus xene3a(+2) Jerko OKUCIAIOTCS KUCIOPOIOM BO3/lyXa U MEHSIOT I[BET.

Ne 9. 1) +O; +CO; +HCI; +NaOH; +H2SOg4;

2) Cu + Cl2 = CuClp; CuClz + 2NaOH = Cu(OH)2 + 2NaCl; Cu(OH), = CuO + H20; CuO +
C=Cu+CO;

3) CuO + HNO3 —; Cu(NQOs)2 + NaOH —.

Ne10.1)9r; 2) 11,7 1; 3) 54%.



Ipuioxenne Ne 2

TEMBbI IIPOEKTOB (aas ®I'OC)

be3onacHOCTh 3UPHBIX MaCeII.

buonornueckue u nuieBbie J00ABKH.

Boprba ¢ Bpenurensimu.

BrusiHue TspKENbIX METAJIJIOB HAa aKTUBHOCTD (DEpMEHTa KaTallashbl.

Brnusinue ¢propua-noHa Ha smMaib 3y00B.

Bona, koTopyro MbI beM

Bonopoa kak anbTepHaTUBHBIN BUJI TOILJIMBA.

Bonopon.

Bo3ayx, KOTOPBIM MBI JBIIIAM

Bce o nuiie ¢ Touky 3peHusi XUMHKa

Ectp 11 mamsiTh y BOJBI?

3arpsi3HEHUE CHera.

3amaxu, KOTOpbIe Jiedar ((puroreparnms).

N3rorosieHue 6arapen TepMoIiap ¥ U3MEpEeHHUE TeMITepaTyphl.

NsroroBnenue camoiebHBIX PUOOPOB ISl IEMOHCTPAIIUU ACHUCTBUS MarHUTHOTO TIOJIS Ha
ITPOBOJTHHUK C TOKOM.

N3ydenne Bo3eHCTBUS KUCIOTHBIX JOXKAEH HA OKPY’KaloLyo cpeay (pacTteHus,
MMaMSTHUKH).

N3yuenune coctaBa U CBOMCTB MIPOTUBOTOJIOJNEHBIX PEAreHTOB, UCIIOJIB3yEMbIX Ha I0pOorax
ropoja.

N3yuyenune hepMEHTATUBHOM aKTUBHOCTH OMOJIOTHUECKHX JKUIKOCTEH.

N3ydyeHne XuMIU4eCcKOi OCHOBBI MTUIIEBBIX 100aBOK.

HckyccTBeHHOE BBIpAIMBAaHNUE KPUCTAIIIOB, B T. 4. )KEMYYT, aIMa3s.
Hcnonb30BaHne MUHEPATBHBIX YAOOPEHU.

Hcnons3oBanne HEPTENPOTYKTOB.

HccnegoBanue BAUSHUS KOHIIEHTPALUK PEArMPYIOLINX BEUIECTB, TEMIIEPATYphl U
KaTaJin3aTopa Ha CKOPOCTh XUMHUUECKOU PEaKIIUH.

UccnepoBanue opexoB MUHAANS HA COAEPKaHUE IUAHU]T- UOHOB.

UccnenoBanue Gpu3NKO-XUMHUECKUX CBOMCTB Kpaxmala.

HccnegoBanne XMMUYECKUX CBOMCTB aCIMpPUHA U U3YUYEHUE €r0 BIMSIHUS HA OPraHUu3M
YeJI0BeKa.

HccnegoBanue XMMUYECKOTO COCTaBa MapMelaja.

HccnepoBanne XMMUYECKOTO COCTaBa vasl.

Kak momy4ars 371€KTpOIHEPTHIO U3 XUMUYECKUX B3aUMOJICHCTBUI BEIIECTB
(TuTUEHUKEIbHBIE OaTapelKu U Ipyrue BUJIbI).

Kakue xumnyeckue peakiiu nepeBoIsT KUAKOCTh B YUETBEPTOE arperaTHOE COCTOSIHUE
(mna3zma).

KapOoHOBBIE KHCTOTHI B )KU3HH YEJIOBEKA.

Koppo3sus xene3a B pa3IMdHbIX cpeaax.

Kpacurenu - HaTypasibHbI€ UM UCKYCCTBEHHbIE?

JlunoBeIit 1 Men?

Meroabl 3aMOpaXuBaHUsI BOJIBI.

«HapogHoe» mpuMeHeHHe HeYTHIIN3UPOBAHHBIX OOYEK M3-TI0]T XUMPEAreHTOB.
Hayxka Ha cTpaxe 310poBbs. BinsiHue yapTpa3Byka Ha OpraHu3M 4ellioBeKa 1



yJIBTpa3ByKOBasi TUarHOCTHKA.
HebnaronpusTHble 5K0JIOTHYECKUE TIOCIEACTBUS PA0OTHI TEIIOBBIX JBUTATENCH.

O, moxkonaz! [Tone3snoe unu BpeIHOE JAKOMCTBO?
OrmpeneneHne KauecTBa BOJIBI B HAIIEM BOJIOEME.
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