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HOACHUMTEJIBHAS 3AIITMCKA

[Tporpamma o XMMHUHU Ha YPOBHE OCHOBHOT'O 00IIeT0 00pa30oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0OO0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC OOO, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U ¢ YYETOM KOHIEMIMU IPErnoAaBaHus Y4eOHOro ImpeaMera
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanun.

[TporpaMmma mo XuMHHM Ja€T MPEACTABICHUE O IENAX, OOIIeH CTpaTrernu OOyYCHHS,
BOCIIUTAHUS W Pa3BUTHA OOYy4YaIOIIUXCSl CpEeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHaBIMBAET
o0s3aTenpHOEe MPEIMETHOE COoepKaHue, MPelyCMaTpUBAET paclpeesieHue ero mo Kjiaccam u
CTPYKTYpHUpOBaHME 110 pa3fesiaM U TEMaM IPOrpamMMbl 110 XUMHHU, ONPEAETSAET KOJIUUECTBEHHbIE
M KaueCTBEHHBbIE XapaKTEPUCTUKH COJEP’KAHUS, PEKOMEHIYEMYIO IIOCIEI0BAaTENbHOCTh
M3YYCHUS] XUMUHU C YU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
mpolecca, BO3PacTHBIX OCOOCHHOCTEH 00y4aromuXCcsi, ONpeAesieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHUS OCHOBHOM 00pa3oBaTeNIbHOI MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 001Ier0 00pa3oBaHus, a TaK)Ke TPEOOBaHMIA K pe3ysibTaTaM 00yYeHHUS XUMHH
HA YypOBHE IMeNell W3y4YeHHs MpeaMeTa W OCHOBHBIX BHJOB yueOHO-IIO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIerocs 1o OCBOCHUIO YUYEOHOTO COJIepiKaHusI.

3HaHUE XUMUH CIYKUT OCHOBOW /I (POPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOMIETOCS, €ro
NPEICTaBICHUN O MAaTePUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb HTPAIOT (POPMHUPYEMbIE XUMUECH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLIUU BEIIECTB B PUPOJIE, O MYTIAX
pelieHuss rI00albHBIX MPOOJIEM yCTOWYMBOTO pPAa3BUTHS YEIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3ydenue xumuu:

CHOCOOCTBYET peau3ali BO3MOXHOCTEM s camMopa3BUTHs U (OPMHUPOBAHUS
KYJIbTYpBI JIMYHOCTH, €€ 0011ei U (yHKINOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHKME MBILUIEHHUS] U TBOPUECKUX CIIOCOOHOCTEN 00ydarommxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATeIbHOCTH,  SKCIEPUMEHTAJIBbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
npodeccuoHaIbHOMN 1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOTO MBIIUIEHHUS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM TarloM B POPMUPOBAHUU
€CTeCTBEHHO--HAayYHON TPaMOTHOCTH 00yYaroIInXCs;

CHoCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTMYECKOE 0Opa3oBaHUE
oOyyJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH OOECIEUMBAIOTCS CHEeUU(UKON comep kaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS TNeJarornyecku aganTHPOBAaHHBIM OTpakeHHEM
0a30BOM HAYKW XMMHUU Ha OMPEJCIEHHOM dTare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOro 00IIero oOpa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00yYaroIKUMUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPraHUYECKOH XUMHU U
HEKOTOPBIX OTAEJIBHBIX 3HAUYMMBIX IIOHATUN OPTraHUYECKOW XUMHH.

CrtpykTypa coiepxaHHsl MporpaMmbl IO XUMHH chopMHpOBaHA Ha OCHOBE CHUCTEMHOIO
nonxona k e€ mzyueHuro. CopepiaHHe CKJIQJbIBAETCS U3 CUCTEMbI MOHATHI O XMMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI
CTPYKTYpPHO OpraHM30BaHbl 10 MNPUHLUIY IOCJIEI0BATEIbHOIO pPa3BUTHUs 3HAHMM Ha OCHOBE
TEOPETHUYECKUX MPEJCTABICHUN PA3HOTO YPOBHS:



— aTOMHO--MOJIEKYJIIPHOTO YYEHHSI KAK OCHOBBI BCErO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YY€HHUsSI O CTPOCHHUH aTOMa U XUMHUYECKOU CBSI3H;

— MpEICTaBICHUH 00 ANEKTPOITUTUIECKOM TUCCOIIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJIYYEHHBIX M
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IIOCIEOBATEILHO OT OJHOTO YpPOBHA K JApPyromy,
BBITIONHSSL (DYHKIIUM OOBSICHCHHS U TMPOTHO3HPOBAHUS CBOWMCTB, CTPOSHUS M BO3MOXKHOCTEU
MPaKTUYECKOr0 MPUMEHEHHUSI U TOJTYyUYEHHUS U3y4aeMbIX BEIIIECTB.

OcBoeHHe MPOrpaMMbl O XUMHUHU CIIOCOOCTBYET (HOPMHUPOBAHHUIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIICH HAYYHOM KapTUHbI MUpa B JIOTUKE €€ CUCTEMHOM MpPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHUS K HAyYHOMY 3HAHUIO U METOJIaM MO3HaHus B Hayke. M3yueHue xumuun
MPOUCXOAUT C TPHUBJICYCHHEM 3HAHWW W3 paHee W3YYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaronuit mup», «buonorus. 5—7 knacce» u «®duszuka. 7 Kaace».

[Tpu u3yyeHN XUMUU TPOUCXOAUT (HOPMHUPOBAHKE 3HAHUI OCHOB XUMHYECKON HAYKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJBTYpHI. 3afada y4eOHOTO MpeaMeTa COCTOUT B (POPMHPOBAHUU
CUCTEMBl XUMHYCCKHX 3HAHWA — BaXKHEHIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHUH MHPOBO33PEHUYECKOTO0 XapakTepa, S3blka HayKd, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HMX NPUMEHEHHUH B Yy4ueOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IeATeIbHOCTH, OCBOCHUH TPaBMJI OE3011aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B ITOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHHHM XUMUU Ha YpPOBHE OCHOBHOI'O OO0IIEro OoOpa3oBaHMs Ba)XHOE 3HAUCHHUE
NPUOOPETHN TaKKue LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEILHOMY MPHUHATUIO pEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HAaNpaBJICHHOCTh OOY4YEHMs] Ha CHCTEMaTH4YeCcKoe MpUOOIIeHHEe O00yYarImuxcsi K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIbHOM  JIEATENbHOCTH, HAyYHbIM  METOJaM  IO3HaHUS,
(GbopMUPYIOIIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMMUH;

— obecreyeHue YCIOBHMH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYaroIUMUCS OIbITa
pa3HoOOpa3HON AEATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KITFOYEBBIX HABBIKOB (KIFOUEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCATHHOE 3HAUCHHE JIJIS1 PA3TMYHBIX BUIOB JICATEILHOCTH;

— ¢opmupoBanue oO1el GyHKINOHATBFHON U €CTECTBEHHO-HAYUYHON TPaMOTHOCTH, B TOM
YUCJIe YMEHUN OOBSICHATH U OLICHWBATh SIBIICHUS OKPYIKAIOIIETO MUPA, WCIOJIb3Ys 3HAHUS U
OTBIT, TOJYYCHHBIE TPU H3YyUYEHUU XUMHUHU, MPUMEHSATh HMX TPHU pPEIIeHUU MpodieM B
NIOBCEAHEBHOM KU3HU U TPYIOBOM JEATEIILHOCTH,;

— ¢opMHpOBaHHE y 00YUAIOIMINXCS TYMAaHUCTUYECKUX OTHOIIECHUH, TOHUMAaHUS IIECHHOCTH
XUMHUYECKUX 3HAHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHUs B OBITY U
TPYZIOBOM JEATEIBbHOCTH B LIEJIAX COXPAHEHMsI CBOErO 3J0POBbA M OKPY’KAIOIIEW MPUPOAHOU
Cpensbl;

— pa3BUTHE MOTHUBAIIMHU K 00YUYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCTIHTAHHIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOODY
poQ WISl ¥ HAPABIEHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.



OOmiee KOIMYECTBO YaCOB, OTBEICHHOE UISI M3YYCHHUS XMMUHU HAa YPOBHE HAYaJIbHOTO
obmiero obpa3oBaHus, cocraBisieT 136 dacoB: B 8 kimacce — 68 wacoB (2 yaca B Hemeno), B 9
KJ1acce — 68 yacoB (2 yaca B HEJENIO).



COJAEP)KAHUE OBYYEHUA

9 KUIACC

BemecTBo M XUMHYeECKasi peaKkus

Ilepuonnueckuit 3akoH. Ilepmoamueckas cucrema xumudeckux saemeHtoB J[. .
MenpaeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHMM CBOWCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, Kalus, KajbLUsl U UX COEAUHEHUH B COOTBETCTBUM C
HOJIOKEHHUEM 3J1eMeHTOB B [leprnonnyeckoil cucteme U CTpOEHUEM UX ATOMOB.

CrpoeHue BeliecTBa: BHMIbl XHMHUYECKOH CBA3M. THIIBI KPUCTANIMUYECKUX PELIETOK,
3aBUCHMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTAIMYECKOM PEIIETKM M BUJA XUMHUYECKOU
CBSI3H.

Knaccugukanus ¥ HOMEHKJIaTypa HEOpPraHMYECKUX BEIIECTB. XHUMHYECKHE CBONCTBA
BEIIIECTB, OTHOCALIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKHX COECIUHEHUH, I'eHeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanus XMMUYECKAX PeaKkuil Mo pa3IudHbIM MPHU3HAKaM (IO YUCIY U COCTaBy
YYacTBYIOUIMX B peaKIUH BELIECTB, MO TEMmIoBOMY 3(deKTy, Mo HM3MEHEHHUIO CTeleHen
OKHCIICHUSI XMMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, IO YyYacTHIO KaTaau3aTopa). DK30- U
SHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNUE YPAaBHEHUS.

[TonsiTue o ckopoctn xumudeckoi peakuuu. IloHatue o0 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHATHE O TOMOreHHBIX M TIeTeporeHHbIX peakuusx. Ilonarue o
katannze. llonsaTe o Xumudeckom paBHOBecuH. DakTopbl, BIHAIOLIME HA CKOPOCTh
XUMHYECKON PEeaKIMU U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIUH, SJCKTPOHHBIA OanaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBIEHHE YPAaBHEHMM OKHCIIUTEIbHO--BOCCTAHOBUTEIIBHBIX
peakumii ¢ UCMOIb30BaHUEM METO/1a SJIEKTPOHHOr0 OasiaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEINEKTPOIUThl. KaTHoHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pa3IMYHbIMU BHJAAMHU XHMHUYECKOH CBS3U.
Crenens aucconuanuu. CUIbHBIC U CIa0bIE DIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YClIoBHs MPOTEKAHUS PEAKIM MOHHOIO OOMeHa, MOJIHbIE U
COKpAaIEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUI M COJEW B CBETE
NpEJCTaBICHUH 00 3IEKTPOIMTUYECKON aucconuanuu. KadecTBeHHblE peakuu Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenn.

O3HAKOMJICHHE C MOJEISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METAJIJIOB M HeMeTalyioB (rpadura M anmasza), CIOXKHBIX BEUIeCTB (XJIOpHIa HaTpus),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHMUECKON peakIuu OT BO3IACHCTBHS pa3MYHBIX
(bakTOpOB, HCCIEI0BaHHE IIEKTPOIIPOBOJIHOCTU PACTBOPOB BEIIECTB, IMpoOIecca AUCCOLMALUU
KHCJIOT, IIenodyed M coneld (BO3MOXKHO HCIIOJIb30BAaHHE BHUAECO MAaTepHalioB), IMpPOBEACHUE
OTBITOB, WITIOCTPUPYIOIIKUX IMPHU3HAKK NMPOTEKaHHs peakiuil MOHHOro oOMeHa (oOpa3zoBaHUE
ocajka, BblAelieHWe Tra3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX peaKuil (rOpeHue, peakiuu pasIokKeHUs, COEAMHEHUS),
pacro3HaBaHWE HEOPraHMYECKHX BEUIECTB C IOMOIIBI0O KAauyE€CTBEHHBIX DPEAKLUIl Ha HOHBI,
pelleHne SKCIepUMEHTaNbHBIX 33/1a4.

HemeTa/ibl U X coeJUHEHUS

OOmast xapakTepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTHIX BEIIECTB — TaJOI€HOB.



XWMHUYECKHE CBOMCTBA Ha MpHUMEpe XJopa (B3aUMOACHCTBHE C MeTaJJlaMH, HEMETaJIaMH,
miesnoyamu).  XusopoBopopod. ConsiHas KMCIOTa, XUMHYECKME CBOWCTBA, IOJIy4YEHHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOPOBOAOPOa Ha OPraHu3M uesnoBeka. BakHelue Xi10puabl
U X HaXO0XJIECHUE B IIPUPOJIE.

OO6mas xapakrtepucThka 3jeMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHne M (pu3MyUecKhe CBOWCTBA NMPOCTBHIX BEHIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOPOJa U Cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3MYEeCKHe M XHUMHUYecKHe cBoiicTBa. OKCHIbI cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHUYECKUE CBOICTBa
(oOme Kak MpeNCTaBHTENS Kilacca KUCIOT M crenudpuueckue). XUMHUYECKUE pPEeakluy,
JeKallue B OCHOBE MNPOMBIIUICHHOTO croco0a IMOoiydeHUs CepHO KucioTel. I[Ipumenenue
cepHoi KucnoTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peaklius Ha cyibdar-uoH. Haxoxaenue
ceppl M €€ COCIMHEHUM B IpupoAe. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKAIOWIEH cpeabl
COCIMHEHUSIMHU Cepbl (KHCIOTHBIC NOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
[PEIOTBPALLCHUS.

OOmast xapakTepucTuka 3J1eMeHTOB VA-rpymmbl. OcCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHMs. A30T, pacHpoCTpaHeHHWE B MpUpoie, (U3UYEecKue Hu
XHUMHYeCKHe cBoicTBa. KpyroBopoT azora B mpupoje. AMMHUaAK, ero GU3N4ecKue 1 XUMUIECKHIE
CBOICTBa, noydeHue u npumeHeHue. Coau aMMOHHUS, UX (PU3NYECKUE U XMMHUECKHUE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4eHUE,
¢u3nueckue M XUMHUYECKHE CBoOilcTBa (0oOLIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
yaoOpeHnii. XUMHYECKOe 3arps3HCHUE OKPYIKAIOMICH CpPebl COSIMHCHHSIME a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOuUBbI M BOAOEMOB). docdop, ammoTponHble MOIUPHUKALMU
docopa, puzndyeckue u xumuueckue cporctBa. Oxcun docdopa (V) u dpocdopnas xucnora,
¢usznueckue M XHMMHUYECKHE CBOWCTBa, moiydyeHue. lcmonwp3zoBanue QocharoB B KayecTBe
MUHEPATBHBIX yI00pEHUIA.

OOmast xapakrepuctuka 31aeMeHTOB IVA-rpynmbel. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble CTENCHH OKUCIEHHs. YTIEpoJ, alUIOTPONHbIE MOIU(BUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, Gpusndeckue U XuMU4yeckue cBorcTa. Ancopouus. KpyroBopot yrieposaa B mpupoe.
Oxkcuppl yraepoaa, ux pU3NYeCKUe U XUMMHUYECKHE CBOMCTBA, IEHCTBUE Ha JKUBBIE OPTaHU3MBbI,
NOJy4YeHHE U NMpUMEHEHHEe. DKOJIOTHYeCKUe MpoOaeMbl, CBsI3aHHble ¢ oKcuaoM yriepoaa (IV),
TUIOTe3a II100aJbHOr0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIA 3(P@ekT. YroibHas KuUCIOTa U eé
coiu, UX (PU3MYECKHMe M XHMMUYECKHE CBOMCTBA, IMOJIydeHHE U INpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHsl. lcmonb3oBanume kapOoHaToB B OBITY, MEIUIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHUSAX yTiepoja
(MeraH, »TaH, OSTWJIEH, AalETWIEH, JTaHOJ, IJHMIEpPUH, YKCycHas kucnorta). Ilpuponnsie
UCTOYHUKU YIJIEBOAOPOAOB (Yrojb, HNPHUPOAHBIM Ta3, HEPTh), MPOAYKTHI UX HepepaboTKu
(OeH3uH), UX pOJb B OBITY U MPOMBILIUIEHHOCTH. [IoHATHE O OMONOTNYECKH BaXKHBIX BEIECTBAX:
KHUpax, OelKkax, YIJIeBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpraHMYECKUX U HEOPTaHMYECKUX COCTUHEHHH.

Kpemuuii, ero ¢Qusuueckre u XUMHYECKHE CBOWMCTBA, IOJNy4YeHHE U IPUMEHEHHUE.
CoenuHenus kpemHusi B mnpupoje. OOmme mnpenctaBieHuss o0 oxcuge kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneimume



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiembr
0€30MacHOT0 UCIOJIb30BAHUSI CTPOUTEIIBHBIX MATEPUAIOB B TOBCEHEBHON KU3HH.

Xumuueckuii IKcnepumenmn.

U3y4YeHHE 00pa3ll0B HEOPraHMUYECKUX BEIECTB, CBOMCTB COJISIHOM KUCIIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPHUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpaxkaromue (QU3NYECKUe M XUMHUYECKHE CBONCTBA TaJIOTCHOB M MX COCIUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUJACOMATEPUAIOB), O3HAKOMIICHHE C 0OpaslaMu XJIOpPUAOB (TaJOTeHUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIHOJIb30BaHUE
BUJICOMATepHanoB), HaOmOJeHHe Tmpolecca OOyrauBaHUs — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XUMHUYECKHX CBOMCTB pa30aBICHHOIN CEpHOM
KHUCIIOTHI, TIPOBEJICHUE KAUeCTBEHHOW peakiMu Ha Cyib(ar-uoH W HaAONOJIEHUE NpH3HaKa e€
MPOTEKaHUs, O3HAKOMIIEHHE ¢ (PU3MYeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa U HX COeIUHEHUN
(BO3MOYKHO HCIIOJIb30BAaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THHIX U (pochopHBIX yaoOpeHui,
MoJIydeHue, coOupaHue, paclo3HaBaHWE W HW3YYEHHE CBOWCTB aMMHaKa, IMPOBEIACHUE
KAUeCTBCHHBIX pEaKknuid Ha HMOH aMMOHUsA U Qocdar-noH W U3YYCHHE NPH3HAKOB HX
MPOTEKaHHUs, B3aMMOJICHCTBHE KOHIIEHTPHUPOBAHHON a30THON KHUCIOTHI C MEIbI0 (BO3MOXHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3YUYEHHE MOJENel KPUCTATMYECKHUX PEHIETOK aamasa,
rpadura, ¢yepeHa, O3HAKOMIIGHHE C TIPOIECCOM aICcOpOIMM PacTBOPEHHBIX BEIIESCTB
AKTUBUPOBAHHBIM YTJIEM U YCTPOMCTBOM MPOTUBOTA3a, MOJIyYeHHEe, cOOUpaHue, pacro3HaBaHue
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Y4Y€HUE I[PU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHHME C MPOAyKUHUEH
CHUJIMKATHOW TPOMBIIIJICHHOCTH, PEUICHUE SKCIEPUMEHTABHBIX 3a/a4d 1o Teme «Baxueitme
HEMETaJUIbl U UX COCTUHEHUSD.

MeTtasjibl M X COCAUHEHUS

OO0mass xapakTepUCTHKAa XMMHUYECKHUX DJJIEMEHTOB — METajlIOB HAa OCHOBAaHUU WX
nonoxxenus B [lepuonnueckoit cucreme xumuieckux 3memeHToB . 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeTramueckas CBs3b M METATMYECKas KPUCTAJTMYECKast
pemeéTka. DIEKTPOXUMHUYECKUN psJ HanpspkeHUH MeTauioB. PU3MYECKMEe W XUMUYECKUE
cBoiicTBa MetaiyioB. OOmue cnocoObl MoxydeHusi MeTaioB. [loHATHE O KOPPO3UH METalIOoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBsl (CTalb, YyTyH, JOPATIOMAHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILJIEHHOCTH.

[[{enounble MeTaIbL: TIOJIOKEHUE B [leproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXJAEHHE B mpupoje. OPuznueckrue U XUMHYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
MIEJIOYHBIX METAJNIOB U UX COCTUHEHUM.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KalbLUi: nonokeHue B Ilepuoamueckoit
cucreMe xumudeckux sneMeHtoB JI. M. MeHneneeBa, CTpOo€HHE UX aTOMOB, HAaXOXKJIEHUE B
npupozae. OU3NYECKUEe U XMMHYECKHE CBOMCTBA MarHusl U KaJiblusa. BaxkHelmme coenruHEeHUs
KaJbpus (OKCU, TUAPOKCUM, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHtoB J[. WM.
MenieneeBa, CTpOCHHE aTOMa, HaXOXJIeHHE B mpupoje. OPuznyeckne U XMMUYECKHUE CBOWCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCH/IA ¥ THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepronnueckod cucteMe XuMUYecKux i3nemeHTtoB J[. H.
MenieneeBa, CTpO€HHE aTOMa, HaxOXJeHUe B mpupoae. Ouznyeckrue U XUMHUYECKUE CBOMCTBA
xkene3a. Oxkcupnwl, Tuapokcunbl u conu skenesa (II) m xenmesa (III), mx cocraB, cBoiicTBa U
MOJIyYEHHE.



Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3llaMu METa/lIOB M CIUIaBOB, MX (U3MYECKUMHU CBOMCTBAMH,
M3Yy4YeHUE Pe3yJbTAaTOB KOPPO3UM METaUIOB (BO3MOXXHO MCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJCHCTBHS OKCUIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KHCIIOpOoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUICOMATEPUANIOB), IPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEaKlMi HAa MOHBI: MarHus, Kajabllvs, aIIOMUHUS, [IMHKa, xene3a (I11) u xenesza
(I1), menu (II), HaOmroIEeHWE W OMKMCAHKE MPOLIECCOB OKpAIIMBAHUS TUIAMEHH MOHAMH HATpPHS,
KaJusl U KaJiblidg (BO3MOXHO MCIIOJIb30BAaHHME BHAEOMATEPUANIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA aTFOMUHUS M THAPOKCHJIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BakHeWIme MeTaibl U UX COCTUHEHUSD.

XuMHus 4 OKpYsKamoas cpeaa

BemectBa 1 MaTepuanbl B MOBCEJHEBHOM JKU3HH 4YeloBeKa. be3omacHoe MCIoyib30BaHUe
BCIICCTB M XUMHUYECKHX peaknuii B ObiTy. [lepBas momomp MpW XHUMHYECKHUX OXOTrax |
OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKPYXKarollel cpefbl (MpeaenbHas TOMyCcTUMas KOHLEHTPALUs
BeniecTs, gainee — [1/IK). Ponp xumuu B penieHuu 3K0I0THYECKUX MPOoOIIeM.

Xumuueckuii IKcnepumenm:

n3yueHue o0pasiioB MaTepuasoB (CTEKIIO, CIUIABbI METAJIJIOB, MOJUMEPHBIC MATEPUAJIBI).

Mesxicnpeomemmuoie ceasu

Peanuzamus MeXNpeAMETHBIX CBA3€H MPU M3yUYEHUU XUMUHU B 9 Kilacce OCyIIECTBISETCS
4yepe3 UCIOJIb30BaHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHATHH, TaK W IOHSATHH,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-Hay4yHbIe TOHITH: HAy4YHbIH (aKT, THUIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICIUPOBaHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE, TAPHUKOBBIN A((DEKT, TEXHOIOTHUSI, MAaTEPHAIIHI.

®dusnka: Marepus, aroMm, DdJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIWJI, W30TOIbI,
pPaIMOaKTUBHOCTb, MOJIEKYJa, DIEKTPUYECKHM 3apsi, MPOBOAHHUKH, MOIYHIPOBOJHUKH,
TUDIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TeNO, 00BEM, arperaTHOe€ COCTOSIHHME BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPHUCTAIMYECKAss peIIETKA, CIUIaBbl, (PU3WYECKHE BEJIMYMHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHILE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, d3KocucTeMa, MUHEpAIbHBIE YIOOpEHHUS,
MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATeIbHbIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpAIbl, TOPHBIE TIOPOJbI, IOJE3HbBIE
HCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUT'aOTCA B XO€ O6y‘-ICHI/I$I XUMHHN B €AUHCTBEC y‘IC6HOI>i U BOCHHUTATEIbHOMI ACATCIIBHOCTHU B
COOTBETCTBUU C TpaaAUuIIUMOHHBIMUA pOCCHfICKHMPI CONUOKYJIbTYPHBIMHA n AYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIaMU M HOpPMaMU TOBEJIEHUS U
CIOCOOCTBYIOT IPOLIECCaM CAMOIMIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN 00yYatOIIUXCsl.

JIngHocTHBIE PE3YJIbTAaThl OTpaXarOT T'OTOBHOCTH 06yqa10mnxc;1 PYKOBOACTBOBATHCA
CHUCTEMOM NO3UTHBHBIX IIEHHOCTHBIX OpI/ICHTaHI/Iﬁ U paCIUPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOI'O OTHOIIEHUA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HacCJICAU0, IIOHHMMAaHHA 3HAUYCHUA XUMHUYECKOU HayKH B JXU3HHU COBPCMCHHOI'O 06HI€CTB21,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 yCTpOWCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJICKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4e0HO-HCCIIeIOBATeIIbCKOMH, TBOPUYECKOH W JPYrUX BHUIAX JEATEILHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH IPY BBIMOJIHEHUH YY€OHBIX, TO3HABATEILHBIX 33134,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEeOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMOHMMAHHUIO ¥ B3aUMOIIOMOIIIM B TPOLIECCE 3TON Y4eOHOH AeITeTbHOCTH, TOTOBHOCTU
OLCHUBATH CBOE NMOBCACHUC W IIOCTYIIKHM CBOUX TOBapI/IHIeﬁ C MO3WIUKU HPABCTBCHHBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHHMS MOCIEACTBUMN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKH W COCTABISAIOIINE OCHOBY TSt
IIOHUMAaHU s CYIITHOCTHU HaquOﬁ KapTUHBI Mupa, MpCaACTaBICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aMMOCBS3AX YEJIOBEKA C MPUPOTHOW CPEIO, O pOJIH
XUMHH B TIO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATENbHBIE MOTHUBBI, HAIPABJICHHbIE HA IMOJYyYCHHE HOBBIX 3HAHUN MO XHMHH,
HEOOXOANMBIE I OOBSACHEHHS HAOIIOJaeMbIX MPOIIECCOB U SIBJICHHM, ITO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KyJIbTYypbl, B TOM YHCJI€ HAaBBIKOB CAMOCTOSITEIbHON padOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHON JUTEPATypOH, HOCTYMHBIMH TEXHUYECKUMH CPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHLHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTU U YPOBHS O0yUYeHUS B AaTbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHUE HLECHHOCTU JXWU3HHU, OTBCTCTBCHHOI'O OTHOMICHHUA K CBOCMY 3J0pPOBBIO,
YCTAaHOBKHM Ha 3JIOPOBBI 00pa3 >KW3HH, OCO3HAHHWE IOCICACTBHA W HENMPHITHE BPEIHBIX
MpUBBIYEK (YHMOTPEONEHUST alKOrojs, HAPKOTHKOB, KYypEHHUs), HEOOXOAMMOCTH COOIOICHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMHU B OBITY M pEaIbHOU
JKU3HH;

5) Tpy10BOT0 BOCTIMTAHMS:

HWHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO TPOodeccuil U Tpyaa pa3IMdIHOro poja, YBaXKCHHE K
TPy M pe3yJibTaTaM TPYJIOBOW JCATEIHHOCTH, B TOM YHCJIE€ HAa OCHOBE IPUMEHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIUBUAYAIbHONW TPAeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C yYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, yCIEenTtHON MpodecCHOHATLHON NEATeIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHI, TOTOBHOCTD aJIalITUPOBATHLCS B MPOPECCUOHATBHON CPEJIC;

6) 3K0JI0rH4eCcKOro0 BOCIIHTAHHUS:

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHONICHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHUS, MOHUMAHHUE IIEHHOCTH 370POBOTO M 0O€30MacHOro obpas3a >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCUXHUYECKOMY 3I0POBBIO,
OCO3HAHHE IICHHOCTH COOJTFOICHUS TIPAaBUJI OE30MaCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOIINX 310POBbIO U JKU3HU JIFOJCH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIy4aeMble NpPHU H3YyUYEHUU XUMHH, IS PEIIeHUs
3a]1a4, CBSI3aHHBIX C OKPYKAIOIIEH MPUPOIHOIN CPEOi, /Ui MOBBIIICHUS YPOBHS SKOJIOTHUECKON
KYJBTYpPbI, OCO3HaHUS TJIO0ATBHOTO XapaKTepa SKOJOTMUECKUX MPOOJIeM W MyTeH MX perieHus
HOCpeI[CTBOM METOAOB XHMMUH, DKOJIOTHYCCKOI'O MBINIIJIICHUA, YMGHI/IFI pYKOBOI[CTBOBaTI)CFI UM B
MO3HABATEJILHON, KOMMYHUKAaTUBHOM U COLIMATLHON MTPaKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATbBI

B COCTaBC MeTaHpeIIMCTHI)IX pe?,y.HI)TaTOB BBIACTIAKOT 3HAYUMBIC JIA q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33pEHUST OOIICHAYYHBIE MMOHATHUS (3aKOH, TCOPHs, MPUHIUI, TUTIOTE3a, (aKT, CUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JAPYTOe.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPeIMETOB (POPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOW HAayyHOM KapTHHE MHpa, U yHHMBEpCalbHbIE Y4eOHbIE J1elcTBUs (IIO3HABaTeNbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU e TENbHOCTH.

Ilo3naBaTe/1bHBbIC YHHBepCAJIbHbIE Y4eOHbIe 1eHCTBUS

Bba3oBrle Jlornuyeckue 1elcTBUA:

YMGHI/ISI HUCITIOJIB30BAThH HpI/IéMBI JIOTUYCCKOTO MBIIIJICHUS HpI/I OCBOCHHNU 3HaHHfIZ
pacKpbIBaTh CMBICII XUMUYECKUX MOHATHN (BBLACNIATH HMX XAapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSTUSMHU), UCIIOIH30BATh MOHATHUS I OOBACHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUH, BBIOMpATh OCHOBAHUS M KPUTEPUM Ul KiAcCU(PUKALUU
XUMHWYECKHNX BCHICCTB U XUMHNYCCKUX peaKHHﬁ, yCTaHaBJ'II/IBaTB HpI/I‘—II/IHHO-CJ'IeHCTBeHHI)Ie CBsA3HN
MEXy 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHBIE, IeyKTHBHBIC,
110 aHAJIOTHMH), IeJIaTh BBIBObI U 3aKJIFOUEHUS;

YMGHI/IG HpI/IMeHSITI) B npouecce ITIO3HAHUA ITOHATHUA (Hpe}IMeTHBIe " MeTaHpeJIMeTHI)Ie),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPeoOpa3oBbIBATH UIMPOKO
MPUMEHSIEMbIE B XUMHUU MOJIENbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
xuMudeckass ¢GopMylia W ypaBHEHHE XUMHYECKOW peaklud — TpU pelieHud ydeOHo-
ITIO3HABATCIIBbHBIX 3aaad, C y‘-IéTOM 3TUX MOACJIBHBIX Hpe,ZICTaBJ'IeHI/Iﬁ BBISIBJIIATH nu
xapaKTepmoBaTL CymeCTBeHHBIe HpI/ISHaKI/I Hsyqaeme O6’BGKTOB — XUMHUYECCKUX BCIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYHMHHO-CIICACTBCHHBIE CBSI3U U
MPOTUBOPEYUS B U3YUaEMBbIX MPOIEccaxX U SBICHUSIX.

Ba3zoBrbIe ncciaenoBareLCKue AeiiCTBHA.



yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXICHMI;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (OopMyIHpOBaTh OOOOLICHHS W BBIBOJBI IO pE3yJIbTaTaM IPOBEAEHHOTO OIIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
U GOpM MPEACTABICHHS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTepaTypa
XUMHYECKOTO COJEp)KaHUsA, CIPaBOYHBIE MOCOOMsA, pecypchl VHTepHeTa), KpPUTHYECKH
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpe UHGOPMAIUU U
COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JIJIsl BBIIIOJIHEHUS YY€OHBIX U IT03HABATEIbHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
uH(pOpMaLll U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1a4yd HECIOXHBIMU CXEMaMH, JuarpaMMami,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
JESTENIbHOCTH HH(POPMAIIUIO O BIUSHUU MPOMBIIIIEHHOCTH, CETLCKOTO X034ICTBa M TpaHCIIOPTa
Ha COCTOSIHME OKPY KAIoUIe MPUPOIHON CPEIbl.

KoMMmyHuKkaTHBHBIE yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

YMEHHUs 3aJaBaTh BOINPOCHl (B Xoie jauanora M (WIM) AUCKYCCHH) N0 CYILECTBY
oOcyxmaeMol TeMmbl, (HOPMYTUPOBaTb CBOM HPEJIOKEHUS OTHOCUTENIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUSI IPECTABIIATH OJyUYEHHBIE PE3yJIbTAaThl T03HABATEIBHOMN AESITETbHOCTU B YCTHBIX
U THMCbMEHHBIX TEKCTaxX; JAeNaTh IPE3CHTALUI0 PE3YJIbTaTOB BBIIOJIHEHUS XHUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHI MO HCCIETOBAHUIO CBOWCTB
BEIIIECTB, y4€OHOTO MTPOEKTA);

YMEHHsI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJIbLHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHHHM BO3HHUKAIOIIUX MpPoOjeM Ha OCHOBE ydéra
OOIIMX HMHTEPECOB U COrJacoBaHMs MO3MLUN (0OCyXkIeHUs, OOMEH MHEHUSMH, «MO3TOBbIE
LITYPMbD», KOOPAMHAILIUS COBMECTHBIX JEUCTBUMN, ONpe/IeeHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PeryasiTuBHbIe yHUBepcaJbHbIe y4eOHbIC eiiCTBUS:

YMEHHE CAMOCTOATEIBHO ONPEIENSTh LENU ACSITEIbHOCTH, IJIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBaTh W MPU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMPATH
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI pelleHus Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JIEHCTBUN IIpU
BBIMOJIHEHUH 331aHUN ¢ y4€TOM TMOJy4YeHHs] HOBBIX 3HaHMH 00 H3y4aeMbIX OOBEKTaxX —
BEIIECTBaX U PEaKIIMIX, OLIEHUBATh COOTBETCTBUE MOJyUYEHHOTO pe3yibTaTa 3asiBICHHOM e,
YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.

MNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB II0 OCBOEHHUIO 0053aTENBHOTO COJEPIKaHMA,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



oOydJalomuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObl JAeWCTBUM, creuuduyeckue s
npeaIMeTHOM o0nacTu «XHUMHUS», BHIBI ACSITEILHOCTH IO TOJYyYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYyAIIHSIX.

K konny oOyueHus B 9 kjacce mpeaMeTHBIE pe3yJbTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHUN: XUMUYECKUH SJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BELLIECTBO, BAJIECHTHOCTb,
AJIEKTPOOTPULIATEIBLHOCTh, CTEIEHb OKHUCIICHUS, XMMHUYECKas PpEeaklMs, XUMUYecKas
CBSI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSIPHBII 00BEM, PacTBOpP, INIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAIMUsS, pEeakUWd HOHHOrO OOMeHa,
KaTaJIn3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMbIE W HEOOpaTUMbIE pPEaKIuH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEIb,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, amM(pOTepHOCTb, XHMHUYECKas CBs3b
(koBalleHTHasi, HOHHAs, MeETAJJIMYecKas), KpPUCTAJUIMUecKas pemeéTka, KOppO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHYECKOH peakluu, MpelelbHO JOIyCTUMAas
koHueHrpauus [1/IK Bemecrsa;

WJUTFOCTPUPOBATHh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX IMOHATUM U MPUMEHATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMyJ BeEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

ONpEeNEeNsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUSAX PaA3JIMYHOIO COCTaBa, IMPUHAAJIEKHOCTh BEUIECTB K OMNPEACIEHHOMY
KJIacCy COeIMHEHUN Mo (QopmyliaMm, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAsl, MOHHAS,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COECIMHEHUSX, 3aps] HOHA IO XUMHYECKOH
dopMyiie, XapakTep Cpelbl B BOJAHBIX PacTBOpax HEOPraHWYECKUX COEIMHEHUH, TUI
KPUCTAJJIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro MOHUMaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy [lepuoanyeckoit
CHUCTEMBl XMMHYECKHX OHJIEMEHTOB: paszivuyaTh MOHATHS «TJaBHas mnojarpymma (A-
rpynna)» u «mnobouyHas mnoarpymnna (b-rpynma)», manele u OoJblive MEpUOJBI,
COOTHOCUTh O0O3HAuU€HUs, KOTOpbIE MMEIOTCS B MEPUOJUYECKON Tabiuue, ¢
YHUCJIOBBIMU XapaKTEePUCTHUKAMH CTPOCHMS aTOMOB XMMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsj szipa, o0lee YUCiIo NEKTPOHOB U PACIIPEICIIEHUE UX 110 AIEKTPOHHBIM CII0SIM),
OOBSACHATH O00IIME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUH B Ipeenax MalbIX NMEePHUOJ0B U TJIaBHBIX HMOATPYMI C YYETOM CTPOCHHS
UX aTOMOB;

KJIacCU(UIIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPraHWYEeCKHE BEIIeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENIEHEeH OKUCIEHHSI XUMUYECKHX 3JIEMEHTOB);
XapakTEepU30BaTh (OMUCHIBATh) OOmMKEe W CHEMU(UUECKHEe XHUMHYECKHE CBONCTBA
IIPOCTBIX U CIOKHBIX BEILECTB, MOATBEPXK/1asl ONUCAHUE TPUMEPAMU MOJIEKYJIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIHil;

COCTaBJIITh YPABHEHHUS JICKTPOJIUTHUECKON TUCCOUAIIMU KHUCIIOT, IEI0YEd U COJIEH,
MIOJIHBIE U COKpALIEHHBIE YPAaBHEHUS peaKIMii HOHHOrO OOMEHa, ypaBHEHUS peaKlUid,
MOJATBEPXKJIAIOIINX CYIIECTBOBAHME T€HETUYECKOM CBA3M MEXAYy BeEIllecTBaMU
pa3IM4YHbIX KJIACCOB;



pacKpbIBaTh CYUIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI IMOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

IPOTHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3MOXKHOCTHU
MPOTEKAaHUS XMMHUYECKUX MPEBPAILICHUN B Pa3IMYHbIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMyJie COeIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMHYECKON PEAKIIUY;

coONoiaTh  MpaBWJa TOJIb30BAaHUS XUMHYECKOW TIOCYIOW U J1abOpaTOpHBIM
00OpyI0BaHHEM, a TaKKe IpaBHUia OOpAIIeHUs C BEUIECTBAMH B COOTBETCTBUHU C
MHCTPYKUHUSMU O BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB I10 MOTYYCHHIO
1 cOOMPaHHUIO Ta3000pa3HBIX BEIIESCTB (AMMHAKA U YTIIEKUCIIOTO Ta3a);

IPOBOJIUTH PEAKLUH, TOATBEP)KIAIOIINE KAYECTBEHHBI COCTAaB PA3IMYHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHUI-, OpoMHI-, MOAMUI-, KapOoHat-, (ocdart-,
CWJIHMKAT-, CyJib(ar-, THIPOKCHJ-UOHBI, KATHOHBI AMMOHHS ¥ HOHBI HM3yYEeHHBIX
METAaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIC ONEpAIMU MBICIUTEILHON NEATEIbHOCTH — aHAllu3 U CHUHTE3,
cpaBHeHHE, OO0OOIIEHHE, CHUCTEeMAaTH3alUI0, BBISBICHWE NPUYMHHO-CIIEICTBEHHBIX
CBs3€M — JUIS M3y4YeHHUs] CBOWMCTB BEIIECTB M XMMHUYECKUX DPEAKIMi, eCTECTBEHHO-
HAy4YyHbIE METOJbl T[O3HAHUS — HaONIOJEHUWE, W3MEPEHUEe, MOJEIMPOBAHUE,
DKCIIEPUMEHT (peanbHbIi " MBICJICHHBIN).






