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INOACHUTEJIBHASA 3AIINCKA

[IporpamMma 1Mo XMMHUU Ha YpPOBHE OCHOBHOTO 0OOIIEero oOpa3oBaHHs COCTaBJ€Ha Ha
OCHOBE TpeOOBaHHI K pe3yibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTeIbHOM MPOTrpaMMBbl
OCHOBHOTO o0mmiero ob6pazoBanus, npenactaBieHHbix B @I'OC OOO, a Takke Ha OCHOBE
denepanbHOi pabouell MpoOrpaMMbl BOCIUTAaHUS W C YYETOM KOHLEIMIMUHU MPEroAaBaHUs
yueOHOTO0 npenMeTa «XuMus» B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanmu.

[IporpamMMa mo xumuM AaéT MpeACTaBICHHE O ILENsAX, OOIIeld cTpaTeruu OOydeHHs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CpPEACTBaMHU YYEOHOTO MpEeaMeTa, YCTaHABIMBAET
o0s3aTenbHOE PEIMETHOE COoepKaHue, MpeaIycMaTpUBaeT paclpeiesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IIporpamMMbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
M KayeCTBEHHBIE XAapaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYKO I10CIEA0BATEIbHOCTh
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOIMKH Y4eOHOTO
mpolecca, BO3pacTHBIX 0COOCHHOCTEH 00ydaroluxcs, onpeAensieT BO3MOXKHOCTH MpeAMeTa s
peanu3anyuy TpeOOBaHUM K pe3ysibTaTaM OCBOCHHSI OCHOBHOM 0Opa30BaTEeNbHON MPOTrpaMMBbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHUs, a TaKKe TpeOOBaHUM K pe3yabTaTaM 0O0yUeHHs] XUMUU
Ha YpOBHE L€Jeil u3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB yue€OHO-IIO3HABATEIbHOMN
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMHUM CIIY’)KUT OCHOBOHM 1711 ()OPMUPOBAaHUS MHUPOBO33PEHHUs 00ydarollerocs,
€ro MpeJCTaBJICHU O MaTepUaTbHOM €IWHCTBE MHUPA, BAXKHYIO POJb UTPalOT (HopMHpyeMbie
XUMHEH MPECTaBICHHS O B3aMMOIPEBPALICHUSX YHEPTUU U 00 3BOJIOIMU BEUIECTB B IPUPOJIE,
0 MYTAX pELIEeHUs TNI00ANBHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHS UYEIOBEYECTBA — CBHIPHEBOI,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

- CIIOCOOCTBYET pealHM3aluyd BO3MOXKHOCTEH Ui CaMOpa3BUTUS U (POPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPAaMOTHOCTH;

- BHOCHUT BKJIaA B (OPMHpPOBaHHE MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEH
00y4aroImuxcsi, HaBbIKOB UX CAMOCTOSITEJIbHON Y4eOHON /AeATEeIbHOCTH, SKCIIEPUMEHTAIBHBIX U
UCCJIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodecCuOHATBLHOMN 1 TeNbHOCTH;

- 3HAKOMMT CO CIEeUU(UKON HAYYHOI'O MBIIUICHMS, 3aKJIaJbIBA€T OCHOBBI 1I€JIOCTHOTO
B3IJI/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (JOPMHPOBAHUHU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0YYarOIINXCS,

- crnocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHMS K €CTECTBEHHO-HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTUYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlaHnHble HarpaBiieHUs B OOy4Ye€HUU XUMHUHU O0ECIEeYMBAIOTCS CIEUU(PUKON colep:KaHus
y4eOHOTro TpeaAMeTa, KOTOPBIM SIBIISETCS TMeJaroruvyeckyd aJanTUPOBAHHBIM OTpakeHUEM
0a30BOM HAyKU XMMUU Ha ONPEICIEHHOM dTarie €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTrO 0OOIIEro oO0pa3oBaHMs OPUEHTHPOBAH HAa OCBOCHUE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPTraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX IIOHATUN OPraHUYECKON XUMUHU.

CtpykTypa cofepxaHusi MPOrpaMMbl O XUMUU cHOPMHUPOBAHA HA OCHOBE CHCTEMHOI'O
noaxoja kK eé m3ydeHuro. CopepiaHHe CKJIAAbIBAETCSI U3 CHUCTEMBI NOHATHH O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CHUCTEMBI TOHATHH O XHUMHYECKOW peakiuu. O0e ATH CHUCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCIEAO0BATEIBHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX MPEJICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepuoanueckoro 3akona [[. 1. MenpaeneeBa Kak OCHOBHOTO 3aKOHA XUMHHU;
YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOU CBA3H;
MpeICTaBICHUH 00 IEKTPOIUTUYECKON JUCCOLMAIIMH BEILIECTB B PACTBOPAX.



Teopernueckne 3HaHUS pPAacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBLHO OT OJHOTO YpPOBHA K JApYyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 PUMEHEHHUS U MTOJTYyYEHHUs U3y4aeMbIX BEILIECTB.

OcBoeHme mporpamMmbl MO XHMHHU CIIOCOOCTBYET (DOPMHUPOBAHUIO MPEICTABICHHUS O
XMMUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM HpUPOJBI,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xummun
IPOUCXOAUT C TMpPHUBJICYCHHEM 3HAHUNW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Ipu n3yyeHUH XUMHU TPOUCXOAUT (GOPMUPOBAHME 3HAHUI OCHOB XMMHMUYECKON HayKu
Kak 00JacTh COBPEMEHHOI'O E€CTECTBO3HAHUS, NMPAKTHUYECKOW HEATEIbHOCTH YEJIOBEKa M Kak
OJIHOTO M3 KOMIIOHEHTOB MHPOBOM KyJIbTypbl. 3ajaya Y4eOHOTO MpeaMeTa COCTOUT B
(GOPMUPOBAHUN CHUCTEMBI XUMUYECKUX 3HAHWA — BAXHEUIIUX (AKTOB, MOHATUH, 3aKOHOB U
TEOPETUUECKHUX MOJIOKEHUN, JOCTYMHBIX 0000IIEHUN MHUPOBO33PEHUYECKOIO XapaKTepa, s3bIKa
HAyKH, B MPUOOLIEHUH K HAY4YHBIM METOJAaM [O3HAHUS MPU U3YYEHUH BEIIECTB U XMMHUYECKUX
peakiuii, B GOPMUPOBAHUU M PA3BUTUU MMO3HABATEIHHBIX YMEHHUIM U UX MPUMEHEHUU B y4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH TPaBUil OE30M1aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEITHEBHOM JKHU3HH.

[Ipy u3yyeHHM XUMHUHU HAa YpPOBHE OCHOBHOIO 00Iero oOpa3oBaHMs Ba)kKHOE 3HAUYEHUE
MPUOOpPEN TaKKe LeH, KaK:

— (popMUPOBAHNE MHTEIUIEKTYaIbHO Pa3BUTOM JMYHOCTH, FOTOBOW K CaMOOOpPa30BaAHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATUIO PEIIEHUH, CIOCOOHOM amanTHpOBaThCI K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HAMpaBJICHHOCTh OOY4YEHUS HAa CHUCTEMAaTHYeCKOe MpHOOIIeHHe OoOydarolmuxcs K
CaMOCTOSATEJIBHOM  ITO3HABATEJIBHOW  JEATENBHOCTH, HAy4YHbIM  METOAAM  IIO03HAHUA,
(bopMUPYIOLITUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH;

— o0ecrieueHre yCJIOBUM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO OOYYaIOIMMHUCS OTIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHUS M CAaMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIBHOCTH;

— opmupoBanue o611l QyHKIIMOHAIBHONW U €CTeCTBEHHO-HAyYHOU I'PaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh U OLIEHMBATh SIBJICHUS OKPY’KAIOLIEro MHUpa, HCIOJIb3ys 3HAHUS U
OTBIT, TOJYYECHHbIE MPU H3IyYEHUH XUMHUHU, MPUMEHATh HMX TNpPU pElIeHUH MnpobdieM B
ITOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (opmupoBaHue y 00y4arOIMXCsl TYMAHUCTHYECKUX OTHOILIEHUH, TOHUMAHUs LIEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MoBeneHus B OBITY U
TPYZAOBON JEATENBHOCTH B LENSIX COXPAHEHHS CBOETO 370POBbS M OKPYXaroLleW MpUPOJHON
Cpensl;

— pa3BUTHE MOTHUBALMM K OOY4EHHUIO, CIIOCOOHOCTE K CAMOKOHTPOJIO U
CaMOBOCIIUTAHUIO Ha OCHOBE YCBOEHHMs OOIIEYETIOBEUYECKUX I[IEHHOCTEeH, TOTOBHOCTU K
0CO3HAaHHOMY BBIOOPY NPOGWIIS U HAIIPABICHHOCTH AaJbHEHIEro 0OyueHus..

OO1iee 4ncI0 YacoB, OTBENEHHBIX AJI1 M3YYEHUS XMMHUHM Ha YPOBHE OCHOBHOTO OOIEro
oOpa3oBanus, coctaisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hefleno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA
9 KUIACC

BemecTtBo M XUMHYeCKasi peakIusi

[lepmonnueckuit  3akoH. Ilepuogmueckas cucremMa XHUMHYECKUMX d31eMeHTOB [l
U. Menneneea. CtpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB XMMHYECKHX
9JIEMEHTOB MEPBbIX TPEX MEPUOJOB, KalMsl, KaJIbLMsl U HUX COCIAUHEHHH B COOTBETCTBUU C
I10JIO’KEHHEM 3JIeMeHTOB B [leproauueckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbI XUMHUYECKOW CBsA3M. THIBI KPUCTAJUIMYECKHX PELIETOK,
3aBUCUMOCTb CBOWMCTB BEIECTBA OT THUIA KPUCTAIMYECKOM PEIIETKM M BUJA XUMHUYECKOU
CBSI3H.

Knaccupukanuss m HOMEHKJIaTypa HEOPraHWYECKHX BEIIECTB. XHWMHYECKHE CBOWCTBA
BEIIIECTB, OTHOCALIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHMYECKHX COCIUHEHUH, I'€HeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUUeCKUX peakUuil o0 pa3MyHbIM IpU3HAKaM (IO YHUCILYy U COCTaBY
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, IO TeIIoBoMYy 3(dekry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, IO Y4YacTHIO KaTajau3aTopa). JK30- U
SHI0TEPMUYECKUE PEAKIIUH, TEPMOXUMUYECKHUE YPABHEHUS.

ITonatue o ckopoctu xuMudeckoi peakuuu. [loHarue o6 oOpaTUMBIX U HEOOPATUMBIX
XUMHUECKUX peakuusax. [loHATHE O TOMOreHHBIX U TeTEepOreHHbIX peakuusx. I[lonstue o
katanuze. llonaTe o XuMmMuueckoM paBHOBecuH. DakTOpbl, BIHSIOLIME HA CKOPOCTh
XUMHUYECKON PEeaKIMK U MOJI0KEHNE XUMUYECKOTO PaBHOBECHSL.

OKuCIINTENbHO-BOCCTAHOBUTENIBHBIE PEAKIMU, 3JIEKTPOHHBIN OanaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO/1a HJIEKTPOHHOr 0 OanaHca.

Teopust 3MeKTPOIUTHUUECKON AUCCOLMALIMU. DIEKTPOIUTHI U HEINEKTPOoNUThl. KaTnoHsl,
AQHUOHBI. MexaHu3M JHCCOLMAlMM BELIECTB C pPa3jIMYHBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenens aucconuanuu. CHIbHBIC U CIa0bIe DIIEKTPOIUTHI.

Peakiun MoHHOTO OOMEHa. YCIIOBUS MPOTEKAHUS peakluil HOHHOTO OOMEeHa, TOJHbIE U
COKpallIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoicTBa KUCIOT, OCHOBaHHI M COJIE B CBETE
OpecTaBiIeHU 00 3JIeKTpoIUTHUYeCKOH auccornuanuu. KadecTBEeHHbIE peaklUd Ha HOHBI
[TonsTHE O THIPONIH3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJIEISIMM KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB —
METAIJIOB M HeMeTawoB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpuUs),
UCCJIEJIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOM peaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(bakTOpOB, UCCIEI0BaHUE JIEKTPOIIPOBOJHOCTU PACTBOPOB BEIIECTB, IMpolecca AUCCOLMALUU
KHUCJIOT, ILeNo4Yed U cojeil (BO3MOKHO HCIIOJIb30BAHME BUJEO MAaTepUalioB), IPOBEJICHUE
OTBITOB, WJITIOCTPUPYIOIUX NMPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajKka, BblAelieHHe Tra3a, oOpa3oBaHHE BOJbI), OINBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKLUUi (FOPEHHE, pPEaKLUU DPA3I0KEHUs, COCAUHEHHS),
pacro3HaBaHHE€ HEOPTraHMYECKHX BEIIECTB C IOMOIIBI0O KAaueCTBEHHBIX pPEaKIUil Ha HOHBIL,
pellIeHne SKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTajibl M MX coeJMHEeHUSA

OOmast xapaktepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CTpoeHwe M (U3HUecCKHe CBOICTBA MPOCTHIX BELIECTB — TaJOr€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJopa (B3auMOJEHCTBHE C MeTalllaMH, HeMeTaJlJIaMH,
nienoyamu).  XuopoBoaopod. ConsiHas KMCIOTa, XHUMHYECKHE CBOWCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPO/a Ha OPraHM3M 4elloBeKa. BaykHelmme XiIopuabl
U UX HaXO0XJIEHUE B IPUPO/IE.



OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOSHHSI aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHue U (pU3MUECKHE CBOMCTBA NMPOCTBIX BELIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUYECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOMCTBA. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHEe U XMMHUYECKHE CBOMCTBA
(oOme kak IpeIcTaBUTENs Kiacca KUCIOT M creuuduueckue). XUMHUYECKUE pPeakliuy,
JeKallue B OCHOBE MHPOMBIIUICHHOTO croco0a IMOoJydeHHUsl CepHOi KucioTel. Ilpumenenue
cepHOi kucinoTsl. CoM CepHOM KUCIOThI, KAUeCTBEHHAs peaklys Ha cyiabgaT-uoH. Haxoxnenue
ceppl M €€ CcOoequHEHHMH B Ipupofe. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpeabl
COEIMHEHUSMHU Ccepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmast xapakTepucTuka 3y1eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHEHHWE B NpUpoie, (HU3UYECKUue u
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoylyueHue u npuMmenenue. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIyYEHHE,
duznveckue W XUMHYECKHE CBOMCTBa (OOIIME KaK TMPENCTAaBUTENs Kilacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
yno0peHuit. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOIIeld cpeabl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHUE BO3[yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMU
docthopa, puznyeckne n xummueckue cBorictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢u3nueckue M XUMHMYECKHE CBOWCTBa, nosyyeHue. Mcmonb3oBaHue ¢ochaToB B KauecTBe
MUHEPAIBHBIX YIOOPEHUI.

OOmast xapakrepuctuka 31eMeHTOB [VA-rpynnbl. OcoO€HHOCTH CTpPOEHHsI aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHUS. YTJIEepo/l, aJUIOTPOIIHbIE MO (UKALIMM, PACIPOCTPAHEHHUE B
npupoe, pusnueckue 1 XuMU4eckue cBoictBa. Axcopbuus. Kpyropopor yriepoaa B mpupose.
Oxkcupapl yraepoaa, ux (pU3NYECKUe U XUMMUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJy4eHHE U NpUMEHEHHe. DKOJIOTHUeCKUe MPoOIeMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI100aIbHOTO MOTEIUIEHHUs KJIMMaTra, MapHUKOBBIM 3 ¢ekT. YronbHas Kuciora u eé
COJM, UX (PU3MUECKHE M XUMHMYECKHe CBOICTBa, MoiydeHue M mnpumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-uoHbl. Mcnonp3oBaHue  KkapOOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[lepBoHayanbHbIe TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COEAMHEHMSX yIiepoja
(MeTaH, 3TaH, JTWJIEH, AalETWUJIeH, ATAaHOJ, IJMIEPHH, YKCyCHas Kuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOJOPOAOB (Yroib, HPUPOJIHBIA Ta3, HEPTb), MPOAYKTHl HMX INepepaboTKu
(OeH3uH), UX poJb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OHOIOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJlOBeKa. MarepHallbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COCIUHEHHM.

Kpemuuii, ero ¢usnueckue M XUMHYECKHE CBOWCTBA, MOJYyYEHHE U IPUMEHEHHUE.
CoenuHenus kpeMmHuss B npupoje. OOmmue mpencrasieHuss o6 oxcuge kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeToH, kene300eToH. IIpobimembl
0€30MacHOro UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAJIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

M3y4YeHHe o0pa30B HEOPTaHUUECKUX BEIIECTB, CBOMCTB COJISIHONW KUCIIOTHI, POBEACHNE
Ka4eCTBEHHBIX PEaKUUi Ha XJIOPUA-UOHBI U HAOIIOJACHUE MPHU3HAKOB MX MPOTEKAHHS, OMBITHI,
oTpaxaromue (U3NUecKue U XUMUYECKHE CBOMCTBA TaJloT€HOB M MX COEIMHEHUHN (BO3MOXKHO
UCITIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMJIEHHE C O0pa3liaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMATEepHUaoB), HaOMIOJeHUEe Tpolecca OOYrJIMBaHMS — caxapa I[OJX  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yYeHHE XUMUYECKUX CBOWCTB pa30aBiIeHHON CEpHOM
KHCJIOTHI, MPOBEJICHHE KauyeCTBEHHOW peakIMM Ha Cyiab(paT-HOH M HaOIOJeHHE NMpU3HaKa eé
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NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUI
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPHATIOB), 0Opas3amMu a30THBIX U (GOCPOPHBIX YI0OpEHUH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3YYCHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUs U Qocdar-uOH U HU3YyYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBUE KOHLIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbIO (BO3MOXHO
HCIIOJIb30BAaHUE BUJCOMATEPHUATIOB), U3y4YEHHE MOJENIeld KpUCTAUTMYECKHX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TIPOIECCOM aAcOpOlMU PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, pacrlo3HaBaHue
U M3y4YCHHE CBOMCTB YTJIEKMCIIOTO ra3a, NMPOBEICHHWE KAYEeCTBEHHBIX PEaKlUWi Ha KapOoHAT U
CUJIMKAT-UOHbl M W3Yy4Y€HUE IMPU3HAKOB HMX IPOTEKAHUs, O3HAKOMJICHUE C MPOAYKIUEH
CUJIMKAaTHOM MPOMBILIJIEHHOCTH, PELICHUE 3KCIEPUMEHTAIBHBIX 3ajay 1o teme «Baxnenmue
HEMETAaJUIbl U UX COCTUHEHUSD.

Metabl M MX COeIMHEHH S

OOmiass xapakTepUCTUKa XUMHUYECKHMX DJJIEMEHTOB — METAJJIOB Ha OCHOBAHUU HX
nonoxkeHus B [lepuonnueckon cucreMe xumuueckux 3neMeHToB [[. 1. Menaeneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. Meraminueckass CBSI3b M METAJUIMYECKAs KPHUCTAJUIMYECKas
pemérka. DJIEeKTPOXUMHUYECKUM psAl HanpsokeHu MertamioB. dusnueckue U XUMHUECKHE
cBoiictBa MetayioB. OOmme cnocoObl MmoxydeHuss MeTauioB. [loHATHE O KOPPO3UU METANIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIUiaBsl (CTallb, YyT'YH, TIOPATIOMUHUIN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilesrounble MeTALIBL: MOJO0KEHUE B Ilepuoanueckor cucTeMe XMMHYECKUX 3JIEMEHTOB
. Y. MenneneeBa, CTpO€HUE UX aTOMOB, HaXOXACHUE B npupojae. PU3nyecKue U XUMMUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kainus). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenune
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[I{esrouHO3eMenbHBIE METAUIBI MarHMii M KainplUui: mosoxkeHue B llepuogmueckoit
cucreMe xumuueckux siemeHToB JI. V. MenaeneeBa, cTpoeHMe HMX aTOMOB, HaXOXICHUE B
npupozae. PU3NYECKUe U XMMHUYECKHE CBOMCTBA MarHusl U Kajiblusa. BaxkHedmme coeauHEHUs
KaiblMs (OKCU, THIPOKCHU, CON). KECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMmunuil: nonoxxeHue B Ilepmoandeckoil cHCTeME XUMHUYECKHX JJIEMEHTOB [l
W. MenneneeBa, CTpoe€HHME aTOMa, HaxOXJAeHUE B mpupoae. Puznyeckue M XHUMHUUYECKHE
CBOICcTBa amtOMUHUA. AM(pOTEpHBIE CBOMCTBA OKCUA U THAPOKCUAA aTFOMUHUS.

XKeneso: mnonoxenne B Ilepmonnueckoil cucTeMe XUMHYECKHX 2JIEMEHTOB /I
N. MenpeneeBa, CTpOEHHE aTOMa, HaxOXJIE€HHE B mpupone. Pu3nueckue U XUMHUYECKHE
cBoiicTBa xene3a. Oxcuabl, Tuapokcu bl u conu xkenesa (1) u xenesa (I11), ux cocras, cBoicTBa
U TIOJIy4YECHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C o00pasllaMd METalIOB U CIUJIaBOB, MX (PU3MYECKHMMH CBOWCTBAMHU,
U3y4eHHE pe3yJIbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJIB30BaHME BHIEOMAaTEpHaloB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCUA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO MCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), HCCIEI0BaHHE CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs JKeie3a B
KHUCIoposie  (BO3MOXHO  MCIIOJNB30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
Ka4eCTBEHHBIX pEaKIUil Ha MOHbBI: MAarHUs, KaJlblHs, aJIOMUHUA, [IMHKa, *kene3a (II) u xenesa
(I1I), meau (II), HaGmroieHNEe U ONMKMCAaHKE MPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMH HATpus,
KaJdus M KaJbLus (BO3MOXXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIIEIOBaHNE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aJIFOMUHUS U THUIPOKCH/IA IMHKA, PEeIIeHHE SKCIEPUMEHTAIbHBIX 3a7a4 110
TeMe «BaykHelre MeTallbl U UX COETUHEHUS».

XuMus M OKpyKaoLas cpeaa

BemecTtBa n MaTepuansl B IOBCEAHEBHOM JKU3HM 4eloBeKa. be3omacHoe ncnosib30BaHue
BEUIECTB M XUMHUYECKHX peakiuil B ObITy. IlepBasg momois mpu XUMHYECKHX OXOrax u
OTpaBJICHUSIX.

XuMuYeckoe  3arps3HEHHE  OKpyKaroled  cpenbl  (mpefenbHas — JIOMycTUMas
KOHIIEHTpalus BemecTs, Aajee — [1/1K). Ponb XuMuu B perieH# S3KOJIOTHIYECKUX MPOoOIeM.
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Xumuueckuii IKcnepumenm:

n3ydeHne o0pasIoB MaTepruaoB (CTEKIIO, CIUIaBbl METAJIJIOB, IIOJTUMEPHBIC MaTEPHUAIIbI).

Meosicnpeomemnule cea3u

Peanuzanust MeXIpeIMETHBIX CBSI3€H MPU U3YUYSCHUH XUMHUH B 9 Ki1acce OCYIIECTBISETCS
4yepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK | IOHSATHIA,
SIBIISTFOIIMXCSI CHCTEMHBIMH JIJIS1 OTACIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOme ecTecTBEHHO-HAYYHBIC TOHSATHS: HAay4HBI (PaKkT, THIOTE3a, 3aKOH, Teopus,
aHaM3,  CHHTE3,  Kiaccu(uKamusi,  MEPUOJUYHOCTh,  HAONIOJEHHE,  OKCIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHs, MaTepHabl.

®dusnka: Marepus, aTroM, O3JCKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, HW3O0TOIIbI,
pPaIuOaKTUBHOCTh, MOJIEKYyJa, DSJCKTPUYECKHNA 3apsAl, MPOBOJHHUKH, IIOJYIPOBOIHUKH,
TMDJICKTPUKH, (DOTOJIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHHUE BEIIECTBA, Tas,
pacTBOp, pacTBOPUMOCTb, KpPUCTAJUIMYECKas pEHIETKa, CIUIaBbl, (DU3MYECKHE BEIUYHHBI,
€IMHUIIBI U3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE31b1, COHIIE.

Buonorusi: ¢ortocunres, neixanue, Omocepa, dKOcCHCTEMa, MUHEPAJIbHBIE yIO0OpeHus,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIIbHBIC BEIIECTRA.

Il'eorpadus: armocdepa, rtuapocdepa, MHHEpaTbl, TOPHBIE MOPOIBI, IOJIE3HBIC
UCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PpE3yNbTaThl OCBOCHUS IPOrpaMMBI OCHOBHOTO 0O0IIero oOpa3oBaHuUs
JIOCTUTAIOTCS B XOZIe 00Y4EHUsI XMMUHU B €JUHCTBE Y4EOHOM M BOCIIUTATENbHOMN 1€ATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPAaBUIAMU M HOpPMaMM HOBEICHUS U
CIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLMATIM3AINN 00yYarOIIUXCS.

JIMYHOCTHBIE pe3yJbTaThl OTPAXKAIOT T'OTOBHOCTh OOYyYarOIUXCA PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHHUSI:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYpHOMY, HMCTOPUYECKOMY H
HAYYHOMY HACIIeIMI0, TMOHMMAaHUS 3HAYEHUS XWMHYECKOM HAyKH B JKH3HH COBPEMEHHOTO
o01iecTBa, CIIOCOOHOCTH BIa/eTh JOCTOBEPHOW MH(pOpManMel O MepeoBbIX JOCTHKEHUSIX U
OTKPBITUSIX MHUPOBOW M OTEUECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00
YCTPOMCTBE MUpPA U OOIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IPEJCTAaBICHUS O COLUAIbHBIX HOPMax M IpaBUIaX MEXKIMYHOCTHBIX OTHOUICHUH B
KOJJICKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUYECKOHN U APYrUX BHJIAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOM
COBMECTHOHM JIeSITEFHOCTH MPH BBITOJHEHUN YYEOHBIX, TIO3HABATEILHBIX 3314, BBHIIIOJHEHUU
XMMHUYECKHX 3KCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX IIPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMaHHIO
¥ B3aMIMOIIOMOINM B TIPOLIECCE JTOH y4eOHOW AEATENbHOCTH, TOTOBHOCTH OLIEHHBATH CBOE
NOBEJICHUE M TOCTYNKH CBOMX TOBapUIIEH C MO3UIMM HPABCTBEHHBIX U IPABOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCJIEICTBUI MIOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PDEHYECKHE MPEJICTABICHUS O BEIIECTBE M  XUMHUYECKOW  PEaKIIHH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAyKM M COCTABISIOLIME OCHOBY JJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOABI, B3aUMOCBA3SIX YellOBeKa C MPUPOAHOU cpelloi, 0 poiu
XMUMHHU B TIO3HAHUH ATHX 3aKOHOMEPHOCTEH;

MO03HaBaTeIbHbIE MOTHBBI, HAllpaBlIEHHbIE Ha IOJY4YE€HHE HOBBIX 3HAHUH MO XHMMHU,
HEOOXOMUMBIE Ui OOBSCHEHHS HAOIIOJAaeMbIX IPOIECCOB W SIBJICHUH, II03HABATEILHOM,
MH(POPMALIMOHHOM M YNTATENbCKOM KYJIBTYPHhI, B TOM YHCII€ HAaBBIKOB CAMOCTOSITEIILHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, JOCTYMHBIMH TEXHHUUECKUMH CpEICTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpeC K 0Oy4YeHHWIO W MO3HAHUIO, JTIOO03HATETLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUIO, MMPOSKTHON M HCCIENOBATEIbCKOW AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpaBJICHHOCTH ¥ YPOBHsI 00yUEHUS B JaJIbHEHIIEM;

4) popMupoOBaHUS KYJIbTYPbI 310POBbS:

OCO3HaHHME IICHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3II0OPOBBIO,
YCTAaHOBKM Ha 370POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI M HENpPHUATHE BPETHBIX
NpUBBIYEK (YHOTpPEOJIEHUS alKOrojsi, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOJIEHUS
npaBuil 0€30MacHOCTH NpU OOpalleHMH ¢ XMMHUYECKHMMM BeElIecTBaMH B OBITY U peaJbHOM
KH3HU;

5) TpyA0BOTO BOCIUTAHUS:

MHTEpEC K MPAKTUIECKOMY M3YyUSHHIO MPO(ecCHid M Tpy/Aa pa3IndHOTO POJa, YBAKCHHE
K TPyAy M pe3yjibTaTaM TPYJOBOH [eATENTbHOCTH, B TOM 4YHCIE Ha OCHOBE NPUMEHEHUS
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OPEIMETHBIX 3HAHMA 10 XWMHHM, OCO3HAaHHBIH BBIOOP HMHIMBUAYAJIBHOW TPAaeKTOPUHU
IPOJOJDKEHU 00pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMMH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmemHoi mpoecCuOHaIbHON AEATEIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAIBHON Cpesie;

6) 9KO0JIOTNYECKOT0 BOCTIUTAHUS:

HKOJIOTUYECKHU 1€J1eCO00pa3HOe OTHOILEHHE K IPUPO/E KAK MCTOUHUKY KU3HU Ha 3emIle,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOTO W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUECKOMY M IICUXMYECKOMY 310pPOBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TIPaBUII 0€30IMacHOTO MOBEACHUS MpU paboTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIINX 310POBbIO U KU3HU JIIOACH;

CMOCOOHOCTH MPUMEHATHh 3HAHUS, MOJy4YaeMble NPU H3YYCHUU XUMHH, JUIS PELICHHS
3a[a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPEIOH, Ul IOBBIIIECHUS YPOBHS YKOJIOTHYECKON
KYJBTYpBl, OCO3HaHUSA TNIO0ATBHOTO XapaKTepa SKOJIOTUYECKHX MpoOIeM U MyTed MX peuieHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOTMYECKOTO MBILIUICHUS, YMEHHUs PYKOBOJCTBOBATHCS UM B
IIO3HABATEJILHON, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAINPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampeIMETHBIX DPE3yJIbTAaTOB BBIIEISIOT 3HAYMMBbIE JUIsI (OPMHPOBAHUS
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUs, MPUHLUI, FUIO0Te3a, (aKT, CUCTEMA,
Ipolecc, 3KCIEPUMEHT U JIpYroe.), KOTOpble NCHOIb3YIOTCA B €CTECTBEHHO-HAYUYHBIX Y4EOHBIX
npeaMeTax M MO3BOJISIOT HA OCHOBE 3HAHHUW U3 ATHX MPEAMETOB (POPMUPOBATH MPEACTABICHHUE O
LIEJIOCTHOM HAy4YHOH KapTHHE MHpa, U YHUBEpCalbHble yyeOHble AEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PETYJISTHBHBIE), KOTOpbIE OOECIeYnBaOT (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIJIAHUPOBAHUIO M OCYILECTBICHUIO YU€OHOM! €ATEIbHOCTH.

Ilo3naBaTenbHbIE YHUBePCcAJIbHbIE YUeOHbIE JeiCTBUS

ba3oBble JJornueckue aeMcTBUs:

YMGHI/ISI HUCIIOJIB30BATh HpI/IéMI)I JIOTUYCCKOI'O MBIIIJICHUSA HpI/I OCBOCHHUH 3HaHHfII
pacKpblBaTh CMBICH XHUMHUYECKHX TOHSATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBJ'[I/IBaTI) B3aUMOCBS3b C I[pyrI/IMI/I HOHHTI/I?[MI/I), HUCIIOJIB30BATh ITOHATHUA IJIA 06T>SICH€HI/I$I
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATH OCHOBAHUS M KPUTEPUU s KIacCH(PHUKAIIUU
XUMHNYCCKHUX BCHIICCTB U XUMHNYCCKUX peaKuHﬁ, yCTaHaBJ'[I/IBaTI) HquHHHO-CHGHCTBeHHBIC CBsA3HU
MeX1y 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHYECKUE pacCykIeHus (MHAYKTUBHbIE, JeTyKTUBHEIE,
10 aHaJIOFI/II/I), JCJIaTh BbIBO/JbI U 3aKJIFOUCHHS,

yMEHHE MPUMEHSTH B MpoIlecce MO3HAHUS MOHATHS (MPEAMETHBIE U METalpeAMETHEIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa3OBBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI DJIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakuu — TMpU pelIeHud YydeOHo-
[I03HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATh U
xapaKTepmoBaTL CYIHCCTBGHHI)IG HpI/I3HaKI/I Hsyqaeme O6’beKTOB — XUMHNYCCKUX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CICACTBEHHBIE CBSI3U U
MIPOTUBOPEYHNS B U3YYa€MBIX IIPOLIECCAX U SABICHUSIX.

ba3oBble uccieaoBaTejibCkue AecTBUS.

YMCHI/Ie HCIIOJIBb30BATh ITOCTABJICHHBIC BOHpOCI)I B KA4ECTBEC I/IHCprMeHTa II0O3HaHHuA, a
Takke B KadecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBACMBIX CY)KHGHHﬁ;

MpUOOpEeTEeHHE OMbITA MO IJIAHHUPOBAHUIO, OPTaHU3AIMU U TPOBEACHUIO YUYEHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJII01aTh 32 XOJ0M MPOIECCa, CAMOCTOSITEIHHO MPOTrHO3UPOBATH €TI0



pe3ynbTar, (opMyIHpoBaTh O0OOIIEHHS W BBIBOJBI MO pe3yiabTaTaM HpPOBEAEHHOTO OIbITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O MpOeIaHHOM padoTe.

Pabora ¢ undopmanmeii:

yMEeHHE BbIOMpaTh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGPOPMAIUIO PaA3TUYHBIX
BUZOB U (OPM MPEICTABICHUS, IMOIydyaeMyl0 M3 Pa3sHbIX HWCTOYHHMKOB (HAYUHO-IIOMYJISIpHAS
auTepaTypa XHMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble mocodus, pecypcel HHTepHeTa),
KPUTUYECKH OIICHUBATh MPOTUBOPEUNBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHE MPUMEHSTH Pa3InYHbIe METObI U 3aMIPOCHI [P MOUCKE U 0TOOpe HHPOPMAIUH U
COOTBETCTBYIOLINX JAHHBIX, HEOOXOAMMBIX JJISl BBITOJHEHHS y4EOHBIX U MO3HABATEIbHBIX 3a/1a4
onpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B O0JACTH HUCIHOJIb30BaHUS HH(OPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAZICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIB30BaHMS PA3THUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOUPATh ONTUMAIbHYIO (opMy MpeacTaBiIeHUS
uHPOpPMALIMK U WUTIOCTPUPOBATH pEIIAaeMble 3a/lauid HECIOKHBIMH CXEMaMH, JUarpaMMaMH,
IpyrumMu popmamu rpa UKy U UX KOMOMHAITUSIMU;

YMEHHUE HCIOJb30BaTh M AHAIU3UPOBATH B Tpolecce yueOHOH W HMCCIeq0BaTENbCKOM
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU POMBIIUIEHHOCTH, CEIbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KomMyHHKaTHBHbIE yHHBepcaJIbHble Y4eOHbIe qelicTBUA:

YMEHHs 3a/laBaTh BONPOCHl (B Xoie auanora u (WIM) AUCKYCCHUHU) IO CYIIECTBY
oOcyxmaemMold Tembl, (HOPMYTUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIFHO BBIIOJHEHUS
peJIOKEHHON 3a1a4H;

YMEHHUSI TPEICTABIATh TOJXYYEHHBIC pPE3Yy/IbTaThl IM03HABATEIBHON JEATEILHOCTH B
YCTHBIX U MHUCbMEHHBIX TEKCTAX; JIeJaTh MPE3CHTALUIO PE3yIbTATOB BBIMOIHEHHS] XUMUUECKOTO
IKCIIEPUMEHTa (JIa0OpPaTOPHOTO OMBITA, JIAOOPATOPHOH pPAOOTHI MO WCCIEAOBAHUIO CBOHCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHUsI y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATEIBHOU U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OoOLIMX HMHTEPECOB M COIJIacoBaHMs MO3ULUN (0OCyXIeHHs, OOMEH MHEHMSIMHM, «MO3TOBbHIE
HITYpMBbI», KOOPJMHAIIU COBMECTHBIX JIEHCTBHM, ONpeesieHne KPUTEPUEB 1O OI[EHKEe KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTHe).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHUE CaMOCTOSITENIBHO ONPENENATh LEIU AEATEIbHOCTH, IIJIaHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIMPOBaThb W MpPU HEOOXOAWMOCTH KOPPEKTHPOBAaTh CBOIO JI€ATEIbHOCTh, BBIOMpATh
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelleHHs Y4eOHbIX M IO03HaBaTelIbHBIX  3ajady,
CaMOCTOSTENIBHO COCTABJIAITh WJIM KOPPEKTUPOBATh NPEIJIOKECHHBIA AITOPUTM JAEUCTBUH IPH
BBINMOJIHEHUH 33JaHUN ¢ y4€TOM MOJy4YeHHMs] HOBBIX 3HAHHUH 00 M3ydaeMbIX OOBEKTax —
BEILIECTBAX U PEAKLMIX, OLEHUBATh COOTBETCTBHE IOJIYYEHHOI'O PE3yNbTaTa 3asBJICHHON LIEIH,
YMEHUE UCIIOJIB30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPEIIaracMble B YCIIOBUM 3aJaHUM.

HHPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pE3yIbTATOB IO OCBOCHHIO O0OS3aTENLHOTO COJEpIKaHUs,
YCTAaHOBJIEHHOIO JaHHON (QenepanbHOil pabodeld mTporpaMMoil, BBIIEISAIOT: OCBOEHHbBIE
oOydJaromMMUCs Hay4YHbIE 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUH, crenuduyeckue s
npeaAMETHOM 00sacTh «XWMUS», BHIBI JIEATEIBHOCTH TIO TOJYYCHHIO HOBOTO 3HAHUA, €T0
UHTEPIIPETAINH, TPEOOPA30BAHUIO U PUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYaIIUSX.
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K konmy oOyuenus B 9 kJiacce mpeMETHBIE PE3yNbTaThl HA 0230BOM YPOBHE JTOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OO YJAIOIITUXCSI YMECHUM:

. pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHSITHI: XMUMHYECKUN 3IIEMEHT,
aTOM, MOJIEKyJia, HOH, KaTHOH, aHHOH, MPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, BaJICHTHOCTH,
ANEKTPOOTPHUIATEIIBHOCTh, CTENEHb OKHUCICHUS, XUMUYECKas pEeaKiusi, XUMHUYECKas CBS3b,
TEIUI0BOM 3P deKT peakiiu, MOJib, MOJIIPHBIM 00BEM, pacTBOP, AJIEKTPOJIUTHI, HEANEKTPOIUTHI,
AIIEKTPOJIUTUYECKAsT MCCOIMALUS, PEAaKIUd HOHHOIO OOMEHa, KaTajiu3aTrop, XMMHUYECKOe
paBHOBecue, oOpaTHMMble M HEOOpaTUMBbIE pPEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuy, OKUCIUTEIb, BOCCTAHOBUTEIb, OKUCIEHHE M BOCCTAaHOBJEHHE, aJJIOTPOIIMS,
aM(pOTEepHOCTh, XUMUYECKasi CBS3b (KOBAJICHTHAs, MOHHASI, METAJUIMUECKasi), KpUCTaTnYecKas
peméTka, KOpPpO3HWs METAUIOB, CIUIaBbl, CKOPOCTh XUMHYECKOM pEakluu, MPeaesIbHO
nonyctumas konuentpamus [1JIK Bemectna;

. WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHSATHM U IPUMEHSTH
9TH MOHATHUS NPU ONKMCAHUU BEIIECTB U UX MPEBPAILCHUI;

. UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY ISl COCTaBJICHHS (DOPMYJ BEUIECTB U
YpaBHEHUU XUMHUYECKUX PEaKLUi;

. ONPENIENATh BaJEHTHOCTh M CTENECHb OKHUCJICHHS XMMHYECKUX DJJIEMEHTOB B
COCIMHEHUSX PAa3JIMYHOrO COCTaBa, MPHUHAIJICKHOCTh BEIIECTB K OINpeAeNEHHOMY Kiaccy
COCIMHEHUH 10 (opMyiiaM, BUJ XUMUYECKON CBSA3U (KOBaJIEeHTHAs, MOHHAs, METa/NINUecKas) B
HEOPraHMYECKUX COCIMHEHUSX, 3apsj] HMOHAa 1O XHUMHUYECKOW (dopmylie, XapakTep cpedbl B
BOJHBIX pacTBOpax HEOPraHWYECKUX COCAMHEHUH, THUIl KPUCTALINYECKON  PEeHIETKU
KOHKPETHOT'O BEIIECTBA;

. packpeiBaTh  cmbicn  Ilepmogmueckoro 3akona JI. UW. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIUCHIBATh M XapaKTepu3oBaTh TaOIMUHYIO (opmy
[lepuonnueckoid cCUCTEMBbl XMMUYECKUX AJIEMEHTOB: pa3jiMyuaTh MOHATHS «TJABHAsl MOJATpPYyIa
(A-rpynna)» u «mobounas noarpynna (b-rpymnma)», maneie 1 60JbIINE MEPUOBI, COOTHOCUTD
0003HaYCHHSI, KOTOPBIC HMEIOTCS B TICPUOINICCKON TaOIUIIE, C YUCIOBBIMH XapaKTePUCTHKAMHU
CTPOEHHSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U 3apsll Aapa, oOIee YHciIo dIEKTPOHOB U
pacripeiefieHle uX 10 JIEKTPOHHBIM CJI0sIM), OOBACHSITH OOIIHE 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M MX COEJIMHEHHI B Mpelesax MajbIX MEePUOJOB U TJIABHBIX MOJATPYIIT C
y4E€TOM CTPOCHUS UX aTOMOB;

. KIACCU(UIIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOpPraHWYEeCKHE BEIIECTBA,
XUMUYECKHE PeaKIu (110 YUCIY M COCTAaBY yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIJIOBOMY
s¢dekTy, Mo N3MEHEHUIO CTeTIeHEe OKUCICHUS XUMHUECKUX DJIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATH) OOIIKME U CIENU(PUISCKHE XUMUUECKHE CBOMCTBA
MPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPK/1asl ONMKUCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIHM;

. COCTaBJISITh YPaBHEHHUS AJIEKTPOJUTUYECKON IUCCOLMALMU KUCIOT, LIEIOYe U
COJICH, TIOJHBIE U COKpANIEHHBIC YpaBHEHHUS peaKIuii MOHHOTO OOMEHa, ypaBHEHHUS PEaKIIHi,
MOATBEPKJAIOIINX CYIIECTBOBAHUE TE€HETUYECKOW CBS3M MEXKIY BELIECTBAMHM Pa3IUYHBIX
KJIACCOB;

. pacKkpbIBaTh CYILIHOCTh OKHCITUTEIbHO-BOCCTAHOBUTENbHBIX peaxiui
MOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajaHca STUX peaKiuii;

. MPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCUMOCTH OT MX CTPOCHHS,
BO3MOKHOCTH MIPOTEKAHMS XUMHYECKUX MPEBPAICHUHN B PA3TUIHBIX YCIOBUSX;

. BBIYHCIIATH OTHOCHUTENIbBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEILECTB,

MacCOBYIO JOJII0 XMMHUYECKOI0 3J€MEHTa 10 (GopMysie COEAUHEHUs, MaCCOBYIO JOJIO0 BEIIECTBA
B PAcTBOpPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOW PEAKINY;

. coOnrofaTh MpaBuUjiia MOJb30BAHUS XUMHUYECKOMW IMOCYIOW M J1abopaTOpHBIM
000pyI0BaHUEM, a TAaKXKe MpaBUiIa OOpAIEHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUAMHU
[0 BBIMOJHEHUIO Ja0OpaTOPHBIX XMMHMYECKHUX OIBITOB MO TMOJYYEHHUI0 U COOHpaHUIo
ra3o00pa3HbIX BELIECTB (aAMMHUAKa M YIIIEKHCIIOro Ta3a);
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. MPOBOJIUTh PEAKIUU, MOATBEPKIAIOIINE KAYECTBEHHBI COCTaB pa3IMYHBIX
BEIIIECTB: PACIO3HABaTh OMBITHBIM MYTEM XJIOpUI-, OpOMHI-, MOAMI-, KapOoHaT-, ¢ocdar-,
CWJIHMKAT-, CylIb(aT-, THIPOKCHI-UOHBI, KATHOHBI aMMOHWSI M HWOHBI HM3yYEHHBIX METaJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX paCTBOpPaX HEOPTaHMUECKUX BEIECTB;

. MPUMEHSATh OCHOBHBIC OIEpPALUU MBICIUTEILHON JEATEIbHOCTH — aHaIU3 |
CUHTE3, CpaBHEHHE, O0O0O0OIEeHHE, CHCTEMAaTU3allMi0, BbBISBICHHE MPUYMHHO-CIEICTBEHHBIX
CBSI3€M — JUISI WM3YyYECHUS CBOMCTB BEIIECTB M XMMHUYECKUX PEAKUUN, €CTECTBEHHO-HAay4YHBIE
METOJIbl MO3HAHUS — HAOJIOZCHHE, U3MEpPEHHE, MOJCIUPOBAHHE, DKCIEPUMEHT (peasibHbIl U
MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE

9 KUIACC

No | HaumeHoBaHue pa3ziesioB U TEM

KommyectBo yacos

DnekTpoHHbIe (IU(PPOBLIE)

POTPaMMBI Bcero | KontposbHbie [IpakTuyeckue o0pa3zoBaTeNnbHbIE PECYPCHI
paboThl paboThl
Paznen 1 IloBTOpeHne 0CHOBHBIX BOIIPOCOB Kypca 8 Kiacca
1.1 | BBonauslif unctpykrax no Th. 1 0 0 bu6nunoreka [IOK
[lepuonnyeckas cucrema /1. 1. https://m.edsoo.ru/7f41a636
Menneneesa
1.2 | Xumnueckas cBs3b. THIIBI 1 0 0 bubnnoreka IIOK
KPUCTAJUTHYECKUX PEIIETOK https://m.edsoo.ru/7f41a636
1.3 | XuMnueckue CBOMCTBA OCHOBHBIX KitaccoB | 1 0 0 bu6nuoreka [JOK
HCOPraHMYECKUX BEIIECTB https://m.edsoo.ru/7f41a636
1.4 | BBogHas KOHTpOJbHAs paboTa 1 1 0 bubmuoreka [JOK
https://m.edso0.ru/7f41a636
Wroro no pazneny 4
Pa3nes 2 MHoroo6pa3ue XuMHYECKMX peakIuii
2.1 | Knaccugpurayus xumuueckux peaxyutl 5 0 1 bubmuoreka [JOK
https://m.edso0.ru/7f41a636
2.2 | Dnexmponumudeckas Ouccoyuayusl 9 1 1 bubmmorexa [JOK
https://m.edsoo.ru/7f41a636
Hroro no paszneny 14
Pa3znen 3 Muoroo6pasue BemectB (38 1)
3.1 | I'anoecenwvi 6 0 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
3.2 | Kucnopoo u cepa 7 0 1 bubmmoreka [IOK
https://m.edsoo.ru/7f41a636
3.3 | Azom u pocghop 9 0 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
3.4 | Venepoo u kpemnuii 8 1 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41a636
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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

3.5

Obuwue ceoticmea memaiios

8

bu6nmoreka [IOK
https://m.edsoo0.ru/7f41a636

Wroro no pazneny

38

Pa3nes 4 Kparkuii 0030p BakHeHIIINX OPraHUYeCKHUX BellecTB

4.1 | Opranunueckas xumus. [IpenenbHbie 1 0 0 bubnmnorexka HOK
YIJIEBOIOPOJIBI. https://m.edsoo.ru/7f41a636
4.2 | HeHacblIIeHHBIE YTIIEBOJIOPO/IBL. 1 0 0 bu6nunoreka [IOK
[Monaumepsl. https://m.edsoo0.ru/7f41a636
4.3 | [IpousBoaHbIe yrieBogopoa0B. COUPTHI, 1 0 0 bu6nmoreka [IOK
KapOOHOBBIC KUCIIOTBI, CJIOXKHBIC 3(UPBI, https://m.edsoo.ru/7f41a636
HKHPBI.
4.4 | YrineBoabl. AMUHOKHCIIOTEL. benku. 1 0 0 bubnnoreka IIOK
https://m.edsoo.ru/7f41a636
4.5 | UToroBasi KOHTPoJIbHAsA padoTa Ne 4. 1 1 0 bubnmnorexka HOK
https://m.edsoo.ru/7f41a636
Hroro no paszneny 5
PesepBHOE Bpemst 3
OO11ee KOJIMYECTBO YacOB MO MPOrpaMMe 68 5 |7
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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

IHOYPOYHOE IIVNTAHUPOBAHHUE

9 kJaacce
Ne Tema ypoka KosmmuyecTBo yacos Jara usyyenus DJIeKTpOoHHbIe U (pPOBbIE
Bcero | Kontpoabubie | [IpakTuueckue o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThbI
1 | Boauslii unctpykrax no Th. 1 bu6mmoreka [JOK
[lepuonnyeckas cucrema /1. 1. https://m.edsoo.ru/00adb59e
Menneneesa
2 | Xumuueckas CBsi3b. THIIbI 1 bubmuorexa [JOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
3 | XuMHuecKre CBOMCTBA OCHOBHBIX 1 bubmuoreka [JOK
KJIACCOB HEOPTaHNUYECKHUX BEUICCTB https://m.edsoo.ru/00adb7e2
4 | BBoaHast KOHTpOJbHAs paboTa 1 1 Ha ypoxke npeaycMOTpeHO HCHOIb30BaHNE
CJICAYIOIINX THUITOB 3JIEKTPOHHBIX
00pa3oBaTeNbHBIX MAaTEPUAJIOB:
"luarHoctuueckas padora",
"N300paxkenue niu ¢oro", "Keiicsl o
pabote ¢ nndopmarmen".
5 | OKHCIHTENBHO-BOCCTAHOBHTEIHHBIC 1 bu6mmoreka [JOK
PEaKITHH. https://m.edsoo.ru/00adcade
6 | TerutoBbie 3D PEKTHI XUMHUSCKUAX 1 bubmuorexa [JOK
pEaKIui. https://m.edsoo.ru/00adc28c
7 | CKOpOCTh XUMHUYECKUX PEAKITHH. 1 bubnmnoreka [JOK
https://m.edsoo.ru/00adbe9a
8 | Ip. p. Nel. Uzyuenue BnusHUSA 1 1 [Tudposas nadbopaTopust M0 XUMHU
YCJIOBUU MPOBEACHUS XUMUYECKON
peakiuu Ha €€ CKOPOCTb.
9 | O6parumeie peakiuu. [TonsiTHe 0 1 bubnuotexa [JOK
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adbe9a

XUMHUYCCKOM PaBHOBCCHUHU.

https://m.edsoo.ru/00add5d8

10 | CymHocTs mporecca bubnmoreka [JOK
9JIEKTPOIMTUIECKOMN TUCCOIHALINN. https://m.edsoo.ru/00add5d8
11 | DnexTpoauTHUecKas AUCCOLUALNS bubmmorexa [IOK
KHCJIOT, OCHOBAHMIA U COJICH. https://m.edsoo.ru/00add5d8
12 | Cnabble ¥ CHIIBHBIC HJIEKTPOJIUTHL. bubnuorexa [JOK
Crenedb TUCCOLMALINAM. https://m.edsoo.ru/00adcd68
13 | ducconuanus. Peakiiuy HOHHOTO bu6mmoreka [JOK
obMeHa https://m.edsoo.ru/00add8b2
14 | T'uaponus coeid. bu6mmoreka [JOK
https://m.edsoo.ru/00add9d4
15 | IIp. p. Ne2. Pemenue [udposas nadboparopust 10 XUMUU
HKCIIEPUMEHTAIBHBIX 33134 .
16 | KauecTBeHHbIE peakun bub6nuorexa [IOK
https://m.edsoo.ru/00addd12
17 | O606mmenue o Teme: «MHOroooOpasue bubnuoreka [JOK
XMUMHUYECKUX PEaKIUi» https://m.edsoo.ru/00addd12
18 | KonTtponbHas pabota Nel no Teme: bub6nuorexa [IOK
«MHOr000pa3ne XMMUIECKIX https://m.edsoo.ru/00addecO
peaxkuuii»
20 | XapakTepucTHKa TaJIoTeHOB bubnuoteka [JOK
https://m.edsoo.ru/00addfe2
21 | CpoiicTBa XJ0pa bubnuorexa [IOK
https://m.edsoo.ru/00ade104
22 | CamocrosTenbHas padbota: «CBoiicTBa bubnuorexa [IOK
XJIOpay https://m.edsoo.ru/00ade104
23 | XJ10pOoBOIOPOI: TIOJTYICHHE U CBOMCTBA bubmmoreka [JOK
https://m.edsoo.ru/00ade104
24 | ConstHast KUCTIOTa U €€ COJTN bu6mmoreka [IOK

https://m.edsoo.ru/00ade488
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https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade488

25

IIp. p. Ne3. [Tonyuenue cosstHOM
KHUCJIOTBI U U3Y4YEHUE €€ CBOMCTB.

[udposas nabopaTopus Mo XUMUU

26 | XapakTepuCTHKa KMCJIOPO/Ia U CEPHI. bubmuoreka [JOK

https://m.edsoo.ru/00ade64a

27 | CBolicTBa ¥ IPUMEHEHUE CEPBI. bubmuorexka [JOK

https://m.edsoo.ru/00ade64a

28 | CepoBonopoa. Cynb(uabl. bubnnoreka [JOK

https://m.edsoo.ru/00ade802

29 | Oxkcun cepsr (IV). CepHucras Kuciora bubmmorexa [IOK
u € COJIH. https://m.edsoo.ru/00adea28

30 | Oxcun cepsr (V). CepHast kucnora u € bubmmorexa [IOK
COJIH. https://m.edsoo.ru/00adea28

31 | OkucauTeabHbIC CBOMCTBA bu6mmoreka [IOK
KOHIICHTPUPOBAHHOW CEPHOW KUCIIOTHI. https://m.edsoo.ru/00adec8a

32 | Ilp.p. Ne4. Pemrenne [udposas madbopaTopust M0 XUMHA
9KCIIEPUMEHTANBHBIX 3a7a4 10 TeEME
«Kucnopoa u cepay.

33 | XapakrepucTuka azota u pocgopa. bu6nuorexa [IOK
dusznyuecKkrue U XUMUYECKHE CBONCTBA https://m.edsoo.ru/00adeea6
a3oTa

34 | Ammuak. Coiicta. [lonmyuenue u bubnuorexa [JOK
IpUMEHEHHE. https://m.edsoo.ru/00adf004

35 | Ip. p. Ne5. TomyvyeHne aMmMuaka u [Mudposast maboparopust 10 XUMUN
U3y4EHHE €ro CBOMCTB.

36 | Comu aMMOHUS. bu6mmoreka [JOK

https://m.edsoo.ru/00adf518

37 | A30THas KHCIIOTA. bu6mmoreka [JOK

https://m.edso0.ru/00adf306

38 | Conu a30THOI KMCIOTHL. A30THBIE bu6mmoreka [JOK
y100pEHHS. https://m.edsoo.ru/00adf306

39 | ®ocdop. Amnorponus hocdopa. bubmmoreka [JOK
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https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306

CgoiictBa docdopa.

https://m.edsoo.ru/00adfc20

40 | Okcun docdopa (V). Dochopras bubnmoreka [JOK
kucinoTa u e€ conu. PochopHbie https://m.edsoo.ru/00adf68a
y100peHUSI. https://m.edsoo.ru/00adfc20
41 | XapakTepuCTHKa yIiepoia U KpeMHHS. bubmuorexka [JOK
AJioTpornus yriepoa. https://m.edsoo.ru/00adfd9c
42 | XuMHUYeCcKre CBOMCTBA yIaepoaa. bu6mmoreka [JOK
AncopOuusi. https://m.edsoo.ru/00adfd9c
43 | Okcun yriepona (I1) - yrapHsiii ras. bubnuorexa [JOK
https://m.edsoo.ru/00adfebe
44 | Oxcun yriepona (1V) - yriaekucisiii bubnuotexa [JOK
ras. https://m.edsoo.ru/00adfebe
45 | YrombHas KUCIIOTa U €€ COJIH. https://m.edsoo.ru/00ae006¢
Kpyrosopot yrinepozaa B mpupoze.
46 | IIp. p. Ne6. ITonydyenue okcuaa [Mudposas nadboparopust 10 XUMUN
yraepoaa (IV) u uzyuenue ero
cBoicTB. Pacrio3sHaBanue kapOOHATOB.
47 | Kpemunii. Oxcun kpemuus( 1V) https://m.edsoo.ru/00ae006¢
https://m.edsoo.ru/00ae054e
48 | KpemHeBas KHCIOTa U €€ COJH. https://m.edsoo.ru/00ae054e
Crexto. I{lemenT.
49 | O0o0Omenune o teMe: «Hemeraues» https://m.edsoo.ru/00ae054e
50 | KonrponbHas pabora Ne2 mo teme bubnuorexa [IOK
«HemeTtamibiy. https://m.edsoo.ru/00ae0e18
51 | XapakTepucTrKa METaIOB. bubmuorexa [JOK
Haxoxaenre MeTaioB B MpUPOJIE U https://m.edsoo.ru/00ae103e
o011me crnocoObl UX MOTYYEHHUS.
52 | XuMuueckue CBOMCTBA METAILIIOB. bu6mmoreka [JOK

DIJIEKTPOXUMHUYECKUH P HATPSIKEHUI
METaJJIOB.

https://m.edso0.ru/00ae1156
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https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adf68a
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
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

53 | CaBbl bu6mmoreka [JOK
https://m.edsoo.ru/00ae1156

54 | IllenoyHble METAILIBI. bu6mmoreka [JOK
https://m.edsoo.ru/00ae14b2

55 | Marauii. Kanenuii. JKécTKOCTh BOIBI. bu6mmoreka [JOK
https://m.edsoo.ru/00ae15e8

56 | AmromuHaui. Baxkueiimne coefuHEHNA bu6mmoreka [JOK
QITIOMUHUS. https://m.edso00.ru/00ae1886

57 | Kenezo. CoenuHeHUS KeTe3a. bubnuorexa [JOK

https://m.edsoo.ru/00ae1d86

58

IIp. p. Ne7. Pemenne
SKCIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
«MeTamiby.

[Mudposas nadboparopust 10 XUMUN

59 | O606meHue o Teme: «OO0ITHE bubmuoreka [JOK
CBOWCTBA METAJIJIOB) https://m.edso00.ru/00ae1750
60 | KonrponbHas pabota Ne3 o Teme bub6nuorexa [IOK
«O01IMEe CBONCTBA METAILIIOB https://m.edso0.ru/00ae1750
61 | Opranndeckas xumus. [IpenenbHble bu6nuorexa [IOK
YTJIEBOJIOPOJIBI. https://m.edsoo.ru/00ae3f50
62 | HeHacelllleHHbIE YTII€BOAOPOIbI. bub6nuorexa [IOK
[Monaumepsr. https://m.edsoo.ru/00ae3f50
63 | IIpou3BoHBIE YTIIEBOIOPOIOB. bubnuorexa [IOK

CnupTsl, KapOOHOBBIE KUCIIOTHI,
CJIO’KHBIE A(HPBI, )KUPBHIL.

https://m.edsoo.ru/00ae3f50

64

VYrineBoasl. AMUHOKHACIIOTEL. benku.

bubmuorexa [JOK
https://m.edsoo.ru/00ae3f50

65

Hrorosas koHTpoabHas pabora Ne 4.

Ha ypoxke npenycMOTpeHO UCTIOIb30BaHUE
CICOYIOMUX TUIIOB 3JICKTPOHHBIX
00pa3oBaTebHBIX MaTEPUAIIOB:
"JlmarHocTrueckas padora",
"N300paxkenne miu ¢oro", "Keiicsl o
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50

pabote ¢ nndopmarmein".

66

AHanau3 UTOroB KOHTPOJIbHOU PadOTBHI.

Ha ypoxke npeaycMOTpeHO HCIIOIb30BaHNE
CJIEIYIOIIHUX THUIOB 3JEKTPOHHBIX
00pa3oBaTeNbHBIX MATEPUAIIOB:
"JlmarHocTuueckas padora",
"N306paxenue unu goro", "Keiicol no
pabote ¢ nndopmarmen".

67
-68

Pemenne koMOMHUPOBAaHHBIX 3aj1a4

Ha ypoke npeaycMoTpeHO UCII0JIb30BAHNE
CJIETYIOIIUX THIOB 3JEKTPOHHBIX
00pa30BaTeIbHbIX MaTEPUAJIOB:
"JlmarHocTuueckas padora",
"N306paxenue unu gporo", "Keiicol no
pabote ¢ nndopmarmein".
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

1. Pymsuruc I'.E., ®enpaman @.I°. Xumus 9 knace. M.: «lIpocemenue», 2020r.
Meroanueckas 6unbnuoteka: ['apa H.H. COopHUK mporpamm 00pa3oBaTebHBIX YUPEIKICHUN
«Xumust» 8-9, 10-11 kmaccsl. M.: «IIpocBemenney, 2011r.

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

1. Pymsuruc I'.E., ®enpaman @.I". Metonuueckoe mocobue mist yuutens. — M.: [IpocBenienue,
2014.

2. I'apa H.H. Xumus. 3agaunuk ¢ moMmoutHukoM. - M.: IIpocsemenune, 2014.

3. Xumus noypoussle miaansl 9 kinace no yueonuky Pynsurtuc I'.E., @enpaman O.I'.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

[udposas (komnbroTepHas) tadoparopus (LJI), mporpamMmHO-anmapaTHbIii KOMILIEKC,
JaTYMKOBAsi CUCTEMA — KOMIUIEKT y4eOHOro 000py10BaHMsl, BKIOYAIOLINI H3MEPUTEIbHBIH
610K, nHTEp(EiiC KOTOPOTO MO3BOJISIET 00ECTIEYNBATD CBS3b C MEPCOHATLHBIM KOMITBIOTEPOM, H
Ha0Op AaTYMKOB, PETUCTPUPYIOIIUX 3HAUCHUS Pa3InYHbIX (PU3NYECKUX BEJTUUUH.

JlaTuuk Temneparypsbl MJIaTUHOBBIN — IPOCTOM U HAACKHBIN JaTUUK, IPEHA3HAYEH [
M3MEpPEHUS TEMIIEPATyphl B BOJHBIX PacTBOpax U B Ia30BbIX cpenax. MiMeer pasinyHbii
nuana3oH usmepenuit ot —40 1o +180 °C. TexHnyeckue XapakTepUCTUKU JaTYUKa yKa3aHbl B
MHCTPYKLMH T10 SKCIUTyaTaluu.

JlaTuuk Temnepatypbl TEpMOINIApHBIN MTpeIHa3HAYeH JUIsl U3MEPEHUS TeMIEpaTyp 10
9000C. Ucnoab3yeTcs pHU BHIIOIHEHNU pabOT, CBA3aHHBIX C U3MEPEHUEM TEMIIepaTyp
IJIAMEHH, TUIaBJICHUS U Pa3JI0KEHUs BEIECTB.

JlaT4MK ONTHYECKON TNIOTHOCTHU (KOJOPUMETP) — NpeAHAa3HAYEH I U3MEPEHUs
ONTUYECKOI MIOTHOCTH OKpAIlIEHHBIX PacTBOPOB. Mcrnonb3yercs npu u3yuyeHuu Tem
«PactBOpBI», «CKOPOCTH XMMUUYECKHUX PEAKLIMI», ONPEAEICHUN KOHIEHTPALlMN OKPAlIEHHBIX
MOHOB.

Hatunk pH- npenHa3zHaueH Juist ©3MEpEeHUs: BOJIopoJHoro nokaszarens (pH) BogHbIx
PacTBOPOB B Pa3IMYHBIX UCCIIEIOBAHUAX OOBEKTOB OKPYKAIOIIEH CpeIbl.

JlaTuuK 31EKTPONPOBOAHOCTH NIPEAHA3HAYUEH I U3MEPEHMSI YACIBbHOU
AIIEKTPONPOBOIHOCTH KHUAKOCTEH, B TOM YHCIIE U BOAHBIX pacTBOPOB BellecTB. [Ipumensercs
IIPY U3YYEHUH TEOPUH DIIEKTPOJIUTHUECKON AUCCOLUALMH, XapaKTEPUCTUK BOJHBIX PACTBOPOB

Muxkpockon undpoBoii npeJHa3HaYeH ISl U3y4eHHs] OPMbl KPUCTAIIIIOB U
HaOJII0IeHNUs 32 POCTOM KPHCTAJIIOB.
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