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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMma 1Mo XMMHUU Ha YpPOBHE OCHOBHOIO 0OOIIero oOpa3oBaHHs COCTaBJCHa Ha
OCHOBE TpeOOBaHMI K pe3yiabTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTelbHON IpOrpamMmbl
OCHOBHOTO o00mero ob6pazoBanus, npenacrtaBieHHbix B ®I'OC OO0, a Takxke Ha OCHOBE
(benepanbHOl pabodel HporpaMMbl BOCHUTAHUS M C YYETOM KOHLEMIUHM IPEnoAaBaHUs
yueOHOTO0 npenMeTa «XuMus» B 00pa3oBaTeNIbHBIX opranu3anusax Poccuiickoit denepanmu.

IIporpamma 1o XuMuuM J1a€T NpeACTaBIEHUE O LEsIX, OOIIed cTpaTeruu oO0ydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpEAMETa, YCTaHABIHUBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelyCMaTpUBaeT paclpeesieHue ero mo kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeEMaM IporpamMmbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
W KauyeCTBEHHBIE XapaKTEPUCTUKH COIEP)KaHUSA, PEKOMEHIYEMYIO IIOCIEN0BaTEIbHOCTD
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOTMKH Y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00ydaromuxcs, onpeaesseT BO3MOXKHOCTH MpeaMeTa s
peanu3anuu TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeNbHONW MPOTrPaMMBbI Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs XUMUU
Ha YpOBHE L€Jeil Wu3ydyeHHs INpeaMeTa U OCHOBHBIX BHJOB Yyu€OHO-IIO3HABATEIbHOMN
JeSITeIbHOCTH 00YUaroIIerocs 0 OCBOCHUIO y4eOHOTO COAEpIKaHus.

3HaHWE XUMHH CIY)KUT OCHOBOH JJIsi (JOPMHUPOBAHUS MHPOBO33pEHHs 00ydaromerocs,
€ro MpejACTaBICHUI O MaTepUaAIbHOM EIMHCTBE MHPA, BaXKHYIO pOJb UIpaioT (GopMupyembie
XUMHEH MPECTaBICHHS O B3aMMOIPEBPALICHUAX YHEPTUU U 00 3BOJIOIMU BEUIECTB B MPUPOJIE,
0 MyTSX peleHHs I00aJbHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHs YEIOBEYECTBA — CHIPHEBO,
HHEPTEeTUYECKOM, TUILEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peaju3alliii BO3MOXKHOCTEH JUIsi CaMOpa3BUTUSL M (DOPMHUPOBAHHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U HyHKINOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydarommxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CNEeUU(UKON HAYYHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IE€JIOCTHOI'O
B3IJI]1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (JOPMHPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0yYarOIINXCS,

CIOCOOCTBYET (DOPMUPOBAHHIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlaHnHble HarpaBiieHHUs B OOyYE€HUU XUMHUHU O0ECIEeUMBAIOTCS CIEUU(PUKON colep:KaHus
y4eOHOTro TpeaMeTa, KOTOPbIM sBISETCS NeJarornyeckd aJalTHUPOBAHHBIM OTpPaKEHUEM
0a30BOM HAyKU XMMUU Ha ONPEICIEHHOM dTarie e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIero oOpa3oBaHUS OPUEHTHPOBAH HAa OCBOEHUE
00y4JaroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPTraHUYECKOH XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPraHUYECKON XUMHH.

CtpykTypa cofepaHusi MPOrpaMMbl O XUMUU cHOPMHUPOBAHA Ha OCHOBE CHCTEMHOI'O
noaxoja kK eé msydeHuro. CopepiaHHe CKJIAAbIBAETCS U3 CHUCTEMBI MOHATHH O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbl MOHATHI O XuUMHYecKoM peakiuu. O0e 3T CUCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCJIEAOBATEIBHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J[. . MenzeneeBa kak OCHOBHOTO 3aKOHA XUMUU;
— YUYEHHS O CTPOEHUH aToMa U XUMUYECKOH CBSI3H;

— IpEACTaBICHUN 00 ANIEKTPOIUTHUECKON AUCCOIMAIIMM BELIECTB B pACTBOPAX.



Teopernueckne 3HaHUS pPAacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIEIOBATEIBLHO OT OJHOTO YPOBHA K JApPYromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
MIPAKTUYECKOr0 PUMEHEHHUS U MTOJTYyYEHHUs U3y4aeMbIX BEILIECTB.

OcBoenne mporpaMMmbl 10 XHMHH CIIOCOOCTBYET (DOPMHPOBAHUIO MPEICTABICHUS O
XMMUYECKOM COCTAaBJISIOIIECH HAYYHOM KAapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
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» 1 «Pu3uka. 7 Kiacey.

[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 XUMHUYECKUX 3HAHWA — BAXHEUIIUX (AKTOB, MOHATUH, 3aKOHOB U
TEOPETUUECKHUX MOJIOKEHUN, JOCTYMHBIX 0000IIEHUN MHUPOBO33PEHUYECKOIO XapaKTepa, s3bIKa
HAyKH, B NMPUOOIIEHUH K HAYYHBIM METOJIaM MO3HAHUs MPU U3YYCHUH BEIIECTB U XUMUYECKUX
peakiuii, B GOPMUPOBAHUU M PA3BUTUU MO3HABATEIbHBIX YMEHHUI U UX MPUMEHEHUU B y4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH TPaBUil OE30M1aCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEITHEBHOM JKHU3HH.

[Ipy u3yyeHMM XUMUHU HA YpPOBHE OCHOBHOIO 00Iero oOpa3oBaHMs Ba)KHOE 3HAUECHUE
NpUOOpPENHN TaKKe LeH, KaK:

— (opMHUpOBaHHE WHTEIUIEKTYaJIbHO pa3BUTOW JIMYHOCTH, TOTOBOW K CaMoOOpa3oOBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATUIO PEIIEHUH, CIOCOOHOM amanTHpOBaThCI K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HampaBJICHHOCTh OOY4YeHHMs] Ha CHCTEMaTH4eckoe MpuodieHrne oOydaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(bopMUPYIOLITUM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMHH;

— ofecrieyeHne YCIOBH, CHOCOOCTBYIOIIMX IPHOOPETEHUIO OOy4YaIOIMIMMHUCS — OIbITa
pa3HoOOOpa3HON AEATeTbHOCTH, MO3HAHUS M CAMOIIO3HAHUSA, KIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMIIETEHIIH ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIBHOCTH;

— (hopmupoBaHHe 0011IeH (YHKIIMOHAIBHOM U €CTECTBEHHO-HAyYHON I'PaMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSCHATH U OLICHUBATh SIBJICHHS OKPY)KAIOIIErO0 MMpA, UCIHOJB3YS 3HAHUS U OIIBIT,
MOJTy4YeHHBIC TIPH M3yYEHUU XUMHUH, MPUMEHSATh X MPH PEIICHUH MpoOJieM B MOBCEIHEBHOM
YKU3HU U TPYJIOBOM IE€SATEIbHOCTH;

— ¢QopmupoBaHue y O0OYYarOIIMXCS TYMAaHUCTUYECKUX OTHOIICHUW, MOHUMAHHS IEHHOCTU
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTUYECKH LielIecooOpa3HOro MOBEACHUS B OBITY U
TPYZAOBON JEATENBHOCTH B LENSIX COXPAHEHHS CBOETO 370POBbS M OKPYXaroLleW MpUPOJHON
Cpelibl;

— pa3BUTHE MOTHBALMU K OOYyUEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIIUTaHMIO HA
OCHOBE YCBOEHHsI OOIIEYETOBEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npouis U HaNPaBICHHOCTH JATbHEHIIIEro o0yueHusl.

OO11iee 4nciI0 YacoB, OTBEIEHHBIX AJI M3YYEHUS XMMHUHM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hefieno), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP)KAHUE ObYYEHUA

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuus

Ilepuonnueckuit  3akoH. Ilepuoguueckass cucTeMa XUMHUYECKHUX dJeMeHTOB  [l.
U. Menpneneea. CTpoeHue aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB XMMHMUYECKHUX
9JIEMEHTOB TIEPBBIX TPEX TMEPUOOB, Kalvs, KAIBIUS W HMX COCJUHEHUHW B COOTBETCTBUHU C
MOJIOKEHUEM AJIeMEeHTOB B lleprouyeckoit cucteme u CTpOEHUEM UX aTOMOB.

CtpoeHue BelIecTBa: BUIbI XHUMHYECKOW CBS3M. THIBI KPUCTALINYECKUX PEIHIETOK,
3aBUCUMOCTb CBOMCTB BEIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKH M BHJA XUMHYECKOU
CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKUX BEIIECTB. XHUMHUYECKUE CBOMCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCcaM HEOPTaHMYECKHX COCIMHCHHM, TeHETHYeCKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKHX peakUuid MO pa3audHbIM MpHU3HAKaM ([0 YHMCITy M COCTaBY
YYaCTBYIONIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3((eKTy, Mo H3MEHEHHIO CTEIeHEeH
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). JK30- U
SHIOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUUYCCKIE YPAaBHEHUSI.

[ToHsiTHE O CKOPOCTH XUMHUYECKON peakumu. [loHsATHE 00 OOpaTUMBIX M HEOOpPATUMBIX
XUMUYECKUX peakiusax. [loHsTHe O TOMOTeHHBIX M TETEePOreHHbIX peakiusax. [lonstue o
karanuze. I[loHsATHE O XWUMHUYECKOM paBHOBecHH. DaKTOPBI, BIMSIIONIME HAa CKOPOCTh
XUMUYECKON PEaKIIUU U TTOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIIMTENIbHO-BOCCTAHOBUTENIBHBIC PEAKIMH, DSJIEKTPOHHBIM OallaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBieHUE YPaBHEHUU OKHCIHMTEIbHO-BOCCTAHOBUTEIbHBIX
PEaKIMi ¢ UCIOIB30BAHMEM METO/Ia JICKTPOHHOTO OaaHca.

Teopus >MEKTPONTUTHUECKON TUCCOIUAIIMN. DIIEKTPOJIUTHI U HEIIEKTPOIUTHI. KaTuoHsl,
aHUOHBI. MeXaHU3M [HMCCOLMALMM BEIIECTB C Pa3JIMYHBIMHU BHUJIAMU XUMUYECKOM CBS3H.
Crenens aucconuanuu. CUIbHBIC U CIa0bIe DIEKTPOTUTHI.

Peakuinu moHHOTO OOMEHa. YCIIOBUSI MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBaHUI M COJel B CBETe
MPEJICTaBICHU 00 SIEKTPOIUTUYECKON Aucconuaiui. KadecTBeHHbIE peakIMd Ha HOHBI.
[TonsTHE O THIPONH3E CONEN.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE C MOJEISIMU KPUCTAJUTMYECKUX PEHIETOK HEOPTraHWYECKUX BEIIECTB —
METAIJIOB M HeMeTawioB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpuUs),
WCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHWMHUYECKOW PEAaKIMU OT BO3JEHUCTBHS Pa3IUYHBIX
(bakToOpoB, UCCIIEOBAHHUE SJEKTPOINPOBOAHOCTH PACTBOPOB BEIIECTB, MpOIECca JUCCOIUAINH
KHCJIOT, IIeJoueld U cojied (BO3MOXXHO HCIIOJIb30BAHHE BHJIEO MaTEpPHAJIOB), MPOBEJEHUE
OTIBITOB, WIITIOCTPUPYIOIIUX TMPHU3HAKK MPOTEKAHMs PeaKiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajKa, BBIJICICHUE Ta3za, o0pa3oBaHWE BOJBI), OMBITOB, WUIIOCTPUPYIOMINX TPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX peakiuii (TOpeHHe, pPeakluu pa3ioXKeHHs, COSAUHECHHUS ),
pacro3HaBaHUE HEOPTaHWYECKUX BEIIECTB C TOMOIIBI0 KAYECTBEHHBIX PEAKIMH Ha HOHBI,
pElIeHUE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTauabl ¥ X cOeAMHEHUS

OO6mass xapaktepuctuka raioreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
crenieHn okucieHus. CTpoeHrne U (PU3NYECKHE CBOMCTBA MPOCTHIX BEIMIECTB — TaJIOTCHOB.
XUMHYECKHE CBOWCTBA Ha MpHMepe XJjopa (B3aMMOICHCTBHE C MeTajUlaMU, HEeMeTaJllaMu,
menoyamu).  XjopoBoaopoa. ConsHas KHACIOTa, XHUMHYECKHE CBOWCTBA, IOJy4YeHUE,
npuMeHeHue. JleficTBre x10pa U XJI0pOBOIOPO/Ia HA OpraHu3M YelloBeKa. BaxHelmme XJ1opuabl
Y WX HAXOXKJICHHUE B TIPUPOJIC.



OObmas xapaxkTepuctuka 3i1eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHue M (pu3MyecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a M Cepbl. AJUIOTPOIHbIE MOJU(HUKAIIMN KUCIOPOJIa U Cepbl. XUMHUECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3MYeCKHe M XMMUYecKHe cBOMCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3UYECKHE M XMMHUYECKHE CBOWMCTBA
(oOmme Kak IpeIcTaBUTENs Kiacca KUCIOT M crneuudpudeckue). XUMHUYECKHE PEAKIHH,
JeKallue B OCHOBE HPOMBIIIICHHOTO croco0a IMoiydeHusl cepHOil KucioTel. [Ipumenenue
cepHOi kucinoTsl. CoM CepHOM KMCIOThI, KAUeCTBEHHAs peakliys Ha cyiabgaT-uoH. Haxoxenue
ceppl M €€ coequHeHUH B Ipupofe. XHMMHUYECKOE 3arpsA3HEHHE OKPYKAIOIIEH Cpeabl
COEIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
[IPEIOTBPALLECHUS.

OOmast xapakrepuctuka 3j1eMeHTOB VA-rpynmnbl. OcoOEHHOCTH CTPOEHHMsS aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHA. A30T, pacHpoCTpaHEHHWE B NpUpoAe, (QU3NYECKUe H
XUMHYeckHe cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMHUAK, ero Gu3n4eckue 1 XMMU4ecKHue
CBOWCTBA, MOJIyueHue u npuMeneHue. Conu aMMOHUs, NX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIOTa, €€ IOJy4YECHHE,
duzndeckue W XHUMHYECKHE CBOMCTBa (OOIIMEe KakK TMPENCTABUTENs Kilacca KHCIOT |
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEpaJIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOLIEH CpeIbl COCTUHEHUSIMHU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHUE BO3JyXa, MOuUBbI U BOAOEMOB). Docdop, amnoTporHble MOIUPUKALIH
docthopa, puznyeckne u xummueckue cBorictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MUHEPAIBHBIX YIOOPEHUI.

OOmas xapakrtepuctuka 3meMeHToB I[VA-rpynmsl. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHUS. YTJIEepo/l, aJUIOTPOIIHbIE MO (UKALIMH, PACIPOCTPAHEHNUE B
npupoze, pusnueckue U XuMudeckue cBoictra. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcupapl yriaepoaa, ux (pU3NYECKUe U XMMUYECKHE CBONCTBA, JIEUCTBUE HA >KUBbIE OPIaHU3MBI,
HOJydeHHe U NpUMEHEHHe. DKOJIOTHUeCKUe MPoOeMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a I100aJIbHOTO TMOTEIUIEHHUs KJIMMara, NapHUKOBBIM 3QQeKkT. YTroibHas KUCIOTa U €€
COJM, X (PU3MUECKHME M XUMHMYECKHE CBOMCTBa, MOJydyeHHEe W IpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBaHume  KkapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[lepBoHavanbHble MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KaK O COEIUHEHUSX Yriepojaa
(MeTaH, 3TaH, ATWUJIEH, AalleTUJIeH, ATAaHOJI, TJMIEPHH, YKCycHas kuciora). IIpupoaHsie
VCTOYHUKU YIJIEBOJOPOAOB (Yroib, HPUPOJHBIA Ta3, HEPTb), MPOAYKTHl HX NepepabOTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBILIUIEHHOCTH. [ToHATHE 0 OGMOJIOrNYECKH BaXKHBIX BEILIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU YeloBeKa. MarepuallbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTraHMYECKUX COCIUHEHHM.

Kpemuuii, ero ¢usnyeckue M XHUMHYECKHE CBOWCTBA, IOJYYEHHE U TNPUMEHEHHE.
CoenuHenus kpeMmHuss B mpupoje. OOmme mnpencrasieHus o0 okcuae kpemuus (IV) u
KpeMHUeBOU kucioTe. CUITMKAThI, UX UCIOIb30BaHKUE B OBITY, B IPOMBIIIIEHHOCTH. BaxxHeiimume
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, IEMEHT, OeToH, kene300eToH. IIpobimembl
0€30MacHOr0 UCMOJIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHEe 00pa3ll0B HEOPIaHUYECKUX BEIIECTB, CBOICTB COJITHON KHCIIOTHI, IPOBEICHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHHs, OMBITHI,
oTpaxaromue (uU3MYecKue U XUMHUYECKHE CBOICTBA raJIoT€HOB M UX COEAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMIIEHHE C OO0paszliaMd XJIOPUAOB (TaJIOT€HHJIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJ€OMaTEepHUaoB), HaOMIOJEeHUEe Tpolecca OOYrJIMBaHUS — caxapa IOx  JeicTBHEM
KOHIEHTPUPOBAHHOMN CEpHOI KUCIOTHI, U3yYeHHE XUMUYECKUX CBOWCTB pa30aBIIEHHOI cepHOM
KHCJIOTHI, TPOBEJICHHE KauyeCTBEHHOW peakiMM Ha Cyiab(paT-nOH M HaOIIOJeHHE NMpU3HaKa eé
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NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUIH
(BO3MOXHO HCTIOJB30BaHUE BUIEOMATEPUAIIOB), OOpa3iiaMu a30THRIX U (pocOopHBIX yaoOpeHUH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M HW3YyYEHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KAYeCTBEHHBIX peakuuid Ha HMOH aMMOHUs U Qocdar-uOH U HU3yYeHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJECICTBUE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJCOMATEPHUATIOB), M3YyYEHUE MOJIENed KPHUCTAUIMYECKUX PEHI€ToK anMmasa,
rpadura, ¢ymiepeHa, O3HAKOMIIGHHE C TIPOIECCOM aAcOpOlMU PacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojiydeHue, COOupaHue, pacrio3HaBaHHE
U U3YyYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEJCHHE KaueCTBEHHBIX peaklui Ha KapOoHAT u
CUJIMKAT-UOHbl M W3Yy4Y€HUE IMPU3HAKOB HX IPOTEKAHUS, O3HAKOMJIICHUE C MPOAYKIUEH
CUJIMKATHOM MPOMBILJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3ajay 1o teme «BaxHenmue
HEMETaJUIbl U UX COCTUHEHUSD.

Metayibl M X COeIMHEHUS

OO0miass xapakTepUCTUKAa XHUMHUYECKUX DJIEMEHTOB — METalIOB Ha OCHOBAaHMM HX
nonoxkenus B [lepuonnueckon cucreme xumuueckux 3neMenToB [[. 1. Menaeneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MeTramuiMueckass CBs3b M METAJUIMYECKas KpUCTAJUIMYeCcKas
pemérka. DJIEKTPOXUMHUYECKUM psAJl HanpsykKeHUM MeTauioB. PU3MYECKME M XUMHUYECKHE
cBoiicTBa MetayioB. OOmme crnocoObl Moxy4eHuss MeTauioB. [loHATHE O KOPPO3UU METaNIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uH. CIuiaBsl (CTallb, YYT'YH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounble MeTauIbL: MOJOKEHUE B [leproanueckoil CUCTEME XMMHUYECKUX 3JIEMEHTOB /1.
W. MenpeneeBa, CTpOGHHE MX aTOMOB, HaXOXAeHHE B mpupojae. Ouszmyeckue M XUMHUYECKUE
cBOiicTBa (Ha nmpuMmepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJNIOB U UX COCIMHEHUN.

[[{erouHO3eMeENBbHBIE METAJUIBI MAarHUW W Kalblui: moJoxkeHue B Ilepuonnueckon
cucreMe xumuueckux siemeHToB JI. V. MenaeneeBa, cTpoeHMe HMX aTOMOB, HaXOXICHHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHus M Kajblus. BaxkHeimme coennHeHus
KaJblMs (OKCU, THIPOKCHU, COH). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHHUs.

AmoMuHuii: mnonoxeHnue B Ilepuonnyeckoil cucTeMe XMMHMUYECKHUX 31eMeHTOB /I
W. MenneneeBa, CTpoe€HHME aTOMa, HaxOXJAeHHE B mpupoae. Pusznyeckue U XUMHUYECKUE
cBOicTBa amoMuHusA. AMQpOTEpHbIE CBOMCTBA OKCHA U THAPOKCUA ATFOMUHUS.

Keneso: mnonoxenne B llepuomanueckoil cucreMe XUMHYECKHX 3JIeMEHTOB /I
N. MenpeneeBa, CTpOEHHE aTOMa, HaxOXJIE€HHE B mpupone. Pu3nueckue U XUMHUYECKHE
cBoiicTBa xene3a. Oxcuabl, Tuapokcuabl u conu xkenesa (1) u xenesa (II1), ux cocras, cBoiicTBa
U IIOJIy4YECHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ oOpa3laMud METaJZIOB M CIIaBOB, MX (PU3MUECKMMU CBONCTBaMH,
U3y4eHHE pe3yJIbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJIB30BaHME BHIEOMAaTEpHAalOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUAA KaJbIUs U HATPHUS C BOJOW (BO3MOXHO MCIOJIb30BAHUE
BUJICOMATEPHUAIIOB), MCCIEAOBAHNE CBOWCTB JKECTKOM BOJBI, IpoOllecca TOPEHUsl JKEIe3a B
KHUCIoposie  (BO3MOXKHO — MCIOJBb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI: MarHWs, KaJblMsi, aTIOMUHUSA, IIMHKA, xkerne3a (II) n xenesa
(1), memu (I11), HaOarOIEHUE W ONKMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIus M KaJbLus (BO3MOXXKHO HCIIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIIEIOBAHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCH/IA IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 33]1a4 10
TeMe «BakHele MeTauibl U UX COSAUHEHUS».

XuMHus M OKpyKaouas cpeaa

BewectBa 1 mMarepualibl B OBCEJHEBHOW >KM3HM 4eJIOBEKa. be3onacHoe MCHOIb30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momols mpu XUMHUYECKHX O0XKOTax U
OTpaBJICHUSIX.

XUMHYECKOe 3arpsi3HeHUE OKpY»Karolleil cpefbl (MpezenbHas A0MycTUMas KOHIEHTpalus
BerecTs, ganee — [1JIK). Poib xumun B pereHun 5K0I0rn4eckux npooiiem.

6



Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIC MATEPUAJIBI).

Mestcnpeomemnule cea3u

Peanuzamnus MeXnpeaMETHBIX CBsI3ed IMpHU M3YyYECHUH XUMUU B 9 KJlacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
SBIISIOIIUXCSI CHCTEMHBIMHU IS OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKIIA.

OO011me ecTecTBEeHHO-HAYYHbIE MOHATHS: HAYYHBIH (DaKT, TMIIOTE3a, 3aKOH, TEOPUs, aHAJIN3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HaONIOJEHUE, OHKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEPEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA Y PEKT, TEXHOJIOTHSI, MAaTEPHAIIBL.

Ousuka: Marepus, aroM, O3JEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIUJA, H30TOIIbI,
pPaIMOaKTUBHOCTh, MOJIEKYyJa, DJIEKTPUYECKHHA 3apsAl, NPOBOJHHUKH, IOJIYIPOBOIHUKH,
TUDIIEKTPUKU, (POTOITIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, ras,
pacTBOp, pPacTBOPUMOCTh, KpPUCTAUIMYECKAs pEHIETKA, CIUIaBbl, (U3NYECKUE BEIUYMHBL,
€MHUIIBI U3MEPEHUSI, KOCMUYECKOe IIPOCTPAHCTBO, IJIaHEThI, 3BE3/1bI, CONHIIE.

buonorus: ¢otocunres, neixanwe, Omochepa, dKOcHCTEMa, MHHEpAIbHBIC YHIOOpPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, MTUTATENbHBIC BEIIECTBA.

['eorpadus: armochepa, ruapocdepa, MHHEpPAIbI, TOPHBICE TOPOJBI, IOJIC3HBIE
HCKOMaeMble, TOIUIMBO, BOJHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUSA YYEBHOI'O IIPEIMETA
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PpE3yNIbTAaThl OCBOCHMS IPOrPaMMBl OCHOBHOTO o0O0ImIero o0Opa3oBaHUs
JIOCTUTAIOTCS B XOZIe 00Y4YEHUsI XMMUU B €JUHCTBE y4EOHOM M BOCIIUTATENBbHOM JESITENbHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, NPUHATHIMM B OOILECTBE IpPaBUIAMU M HOpPMaMM IOBEJCHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3ANN 00yIarOIIUXCS.

JINYHOCTHBIE pe3yNbTaThl OTPAXKAIOT T'OTOBHOCTH OOYYarOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) NATPHOTHYECKOT0 BOCTIUTAHUS:

LIEHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U
HAYYHOMY HACIIeINI0, TMOHMMAHUS 3HAYEHUS XWMHYECKOM HAyKH B JKH3HH COBPEMEHHOTO
o01iecTBa, CIIOCOOHOCTH BIaJeTh JOCTOBEPHOW MH(pOpManMel O MepeoBbIX JOCTHKEHUSIX U
OTKPBITUSX MHUPOBOW M OTEUECTBEHHOW XHMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00
YCTPOMCTBE MUPA U OOILECTBA;

2) rpa:kKIaHCKOr0 BOCIIUTAHMA:

IPEJCTAaBICHUS O COLMAIbHBIX HOPMax M IpaBUJIaX MEXKIMYHOCTHBIX OTHOUICHUH B
KOJJICKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOLIECTBEHHO IIOJIE3HOH, Y4eOHO-
UCCIIEI0BATEIbCKON, TBOPUECKON U JPYTrUX BHJAX JEATEILHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HOM
COBMECTHOHM JIeSITEFHOCTH TPH BBITOJHEHUN YYEOHBIX, TIO3HABATEIBHBIX 3314, BBHIIIOJHEHUU
XUMHUYECKHX 3KCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX MIPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
¥ B3aMMOIIOMOIIM B TIPOLIECCE JTOH y4eOHOW AEATENbHOCTH, TOTOBHOCTH OIEHHBATH CBOE
NOBEJICHUE M TOCTYNKH CBOMX TOBapUIIEH C MO3UIMM HPABCTBEHHBIX U IPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS ITOCJIEICTBUI MIOCTYIIKOB;

3) LHEHHOCTH HAYYHOI'0 O3HAHUS!

MHUpPOBO33PEHYECKHE TMpPEJCTAaBICHUS O BEIIECTBE M  XUMHYECKOW  PEaKIuy,
COOTBETCTBYIOII[E COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKM M COCTaBIISIOLINE OCHOBY JJIs
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX YellOBeKa C MPUPOJHOM Cpelod, 0 posu
XMMHHU B TIO3HAHUH YTHX 3aKOHOMEPHOCTEH;

N03HABaTEeIbHbIE MOTHBBI, HAllpaBIEHHbIE Ha IOJYYE€HHE HOBBIX 3HAHUI MO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HAOIIOJAaeMbIX IPOIECCOB W SIBJICHWH, IO3HABATEILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPaTypOd, JOCTYMHBIMH TEXHUYECKUMH CPEICTBAMU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpeC K 0Oy4YeHHWIO W MO3HAHHUIO, JTIOO03HATETLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH M YPOBHsI 00yUEHUS B JalIbHEHIIEM;

4) (popMUPOBaHNS KYJIbTYPbI 310POBbS:

OCO3HaHHME IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3II0OPOBBIO,
YCTAaHOBKM Ha 370POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI W HEMPUSATHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUS alKOrojisi, HapKOTUKOB, KYypEHHs), HEOOXOAWMOCTH COOIOEHUS
npaBuil 0€30MacHOCTH NpU OOpalleHMH ¢ XMMHUYECKHMMM BeElIecTBaMH B OBITY U peaJbHOM
KH3HU;

5) TPYAOBOI0 BOCIIUTAHMA:

MHTEpEC K MPAKTUIECKOMY M3yUSHHIO MPOGEeCCHid M Tpy/Aa pa3IMdHOTO POja, YBaKEHUE
K TPyAy M pe3yibTaTaM TpPYJOBOH JEATEIbHOCTH, B TOM YHCIIE Ha OCHOBE NPHUMEHEHHS
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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, ycmeuHoi npogecCHOHaIbHON AEATEIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHHH, TOTOBHOCTh aJIallTUPOBATHLCS B MPO(HECCHOHAIBHON CpeIe;

6) IKOJIOTHYECKOr0 BOCTIMTAHUSA:

9KOJIOTUYECKHU 11€JIeCO00pa3HOe OTHOIIEHHE K IPUPOJE KaK UCTOUHUKY JKU3HU Ha 3eMIle,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0pPOBOTO W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DU3MUECKOMY M IICUXMYECKOMY 3I0POBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TIPaBUII 0€30IMacHOTO MOBEACHUS MpU paboTe C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIINX 30POBbIO U KU3HU JIFONCH;

CMOCOOHOCTH MPUMEHSATH 3HAHUS, MOJy4aeMble NpPU M3YYECHHH XHMUH, IJIS pEIICHUS
3a[a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPEIOH, Ul IOBBIIIECHUS YPOBHS YKOJIOTHYECKON
KYJIBTYpBI, OCO3HAHUSA TTIO0ATBHOTO XapaKTepa SKOJIOTUUYECKUX MPOOJIEM U MyTe WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHH, HKOJIOIMUECKOTO MBILIUICHUS, YMEHHUs PyKOBOJACTBOBAaThCS UM B
II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLMATIbHOM IPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B cocraBe merampeaMETHBIX pPE3YJIbTAaTOB BBIICISIOT 3HAYUMBIE ISl (POPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUIN, TUHOoTe3a, (aKT, CHCTEMa,
MPOILIeCC, IKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUCOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUI M3 ATUX MPeIMeTOB (JOPMUPOBATH MPEJICTABICHHUE O
[IEJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE ydeOHBbIC JEHCTBUS (ITO3HABATENBHEIC,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHON JEATEIIHOCTH.
Ilo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe AelCTBUS

ba3oBble Jlornueckue geicTBus:

YMEHUSl MCHOJIb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUIEHUS MpPU OCBOCHHUM 3HAHMIL:
PaCKpLIBATH CMBICJI XUMHWYCCKUX OHATHHU (BBII[CJ'I?ITI) HX  XapaKTCpPHBIC IIPpHU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJs O0BICHEHUS
OTIENbHBIX (PAKTOB W SIBIEHUN, BBIOMpATh OCHOBAaHUS M KpUTEpPUM MJi KiacCHU(pHUKaLUU
XUMUYECKUX BEUIECTB U XUMUYECKUX PEAKIUH, YCTAaHABIMBATh IPUUMHHO-CIIEICTBEHHBIE CBS3H
MeXly 00BEKTaMHU U3YyUEHHUsl, CTPOUTH JIOTUYECKUE PACCYKIeHUS (MHAYKTUBHBIE, IEAYKTUBHBIE,
110 aHAJIOTWH ), IeJaTh BBIBOJIBI M 3aKJIFOUEHHS;

YMEHHE MPUMEHSAThH B MPOIECCe MMO3HAHUS MOHATUS (IPEeIMETHbIE U METalupeaIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH IIHPOKO
MNPUMCHACMBIC B XUMHUH MOJCIIBHBIC MPCACTABICHUA — XUMHWYECKUN 3HAK (CI/IMBOJ'I BJ'ICMCHTa),
xumMudeckass ¢GopMylna M ypaBHEHHE XUMHUYECKOH pEakiuu — TpU pElIeHud YydeOHO-
IIO3HaABaTCJIbHBIX  3a/a4y, C y‘IéTOM 9TUX MOIACIBbHBIX HpeI[CTaBJ'IeHI/Iﬁ BBIABJISITH H
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aeMBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHNYCCKHUX peaKHI/Iﬁ, BBIABIIATH o6m1/1e 3aKOHOMCPHOCTHU, IMPHUYNHHO-CJICACTBCHHBIC CBA3U U
MIPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaX U SABJICHUSIX.

Ba3oBble uccienoBareibCKkue AeiCTBUA:

YMEHHUE HUCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHl B KAaU€CTBE MHCTPYMEHTA IMO3HAHMS, a
TaKXXE€ B KadyeCTBE€ OCHOBBI IJIsd q)OpMI/IpOBaHI/ISI THUIIOTE3bl 110 MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMBIX CY>KJICHHII;

HpI/IO6peTeHI/Ie OIIbITa IO INIAHUPOBAHHIO, OpraHHU3alvii W IMPOBCACHHUIO YUYCHUYCCKHX
AKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IPOIIecca, CAMOCTOSTENILHO MTPOTHO3HPOBATH €r0
pe3ynbTaT, (GOopMyIupoBaTh OOOOIIEHUS W BHIBOJABI MO pe3yjibTaTaM MPOBEAEHHOTO OIBITA,
WCCJICTOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM pabdoTe.

PatGora ¢ undopmanmeii:



YMEHHE BBIOWpATh, AHAIM3UPOBATh W HMHTEPIPETUPOBATH HH(POPMAIMIO Pa3THUHBIX
BUZOB W (OPM MPEICTABICHUS, IMONydaeMyl0 W3 Pa3HBIX MCTOYHHUKOB (HAyYHO-TIOMYJISIPHAS
JUTEepaTypa XHMHUYECKOTO COAEp)KaHUs, CIpaBOYHBIE TOCOOMs, pecypchl HMHTepHera),
KPUTHYECKH OIICHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

yYMEHHUE NMPUMEHATH Pa3IMuHbIe METO/IbI U 3aIIPOCHI IIPU MIOUCKE U 0TOOpe HH(pOpMAINU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JIJISl BBIOJHEHHS y4EOHBIX M MO3HABATEIBHBIX 3324
onpeAenéHHOr0 THIMA, MPUOOPETEHHWE OMNbITa B OO0JIACTH HUCIOJB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPO aKTUBHOT'O HCIIOJIB30BAHHS PAa3ITUIHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMYy MpenCTaBICHUS
UHPOPMALIMM M WIUTFOCTPHPOBATH pEIlacMble 3a/la4d HECIOKHBIMU CXEMaMH, JIHarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSAMU;

YMEHHE HCIIOJB30BaTh W aHAIM3MPOBATh B Mpollecce YYeOHOW M HMCCIIEeNOBATEIbCKON
JEeSITeIbHOCTH HH(POPMAIIHIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 XO35HCTBA U TPAHCTIOPTa
Ha COCTOSTHHE OKPY’KaIOLIeH MPUPOTHON CPEJIbI.

KomMyHHKaTHBHbIE yHHBepcaJIbHbIe Y4eOHbIe JelicTBUA:

yMEHUsSl 3a/laBaTh BOMNPOCHl (B XOA€ Auajgora W (WiIM) JUCKYCCHH) IO CYHIECTBY
oOcyxmaemMold Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCHUTEIHFHO BBITIOJHEHUS
NPEIOKEHHOM 3a/1a4H;

YMEHHUSI TPEIACTABIATh IOJIYYEHHBIC pPE3ylbTaThl IT03HABATEIHHOM MAEATEIBHOCTH B
YCTHBIX U MHUChMEHHBIX TEKCTaX; JIeJaTh MPE3CHTAIIUI0 PE3YIbTATOB BHIMOJIHECHUS XHMUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPaTOPHON pPaOOTHI IO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHHUsI y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATEIBHON U
UCCIICIOBATEIIbCKON JICATEIILHOCTU TPH PEIICHHH BO3HHMKAKOIIMX MPOOJeM Ha OCHOBE yuéTa
OOIIMX WHTEPECOB W COTJIACOBaHMS NO3MLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIUHAIIMS COBMECTHBIX JCUCTBUI, ONpEeIICHUEe KPUTEPHEB TI0 OIEHKE KauecTBa
BBITIOJIHEHHOU PabOThI U IpyTHe).

PerysisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe 1eiicTBHUS:

YMEHHE CaMOCTOSITEIIbHO OMPEENATh HEeln AeITeIbHOCTH, TUIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JESTEIbHOCTb, BBIOMpATh
HaubOosnee HS(PQEeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBUHA NpuU
BBHIITOJIHEHUH 33/J1aHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUsAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOIO pe3ysbTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3aIaHHH.

IMPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpenMeTHBIX pPeE3yNbTATOB IO OCBOEHUIO 0053aTETBHOTO COJEPIKAHMS,
YCTaHOBJICHHOTO JaHHOM (QenepanbHOil pabodeid TporpaMMoi, BBIIEISIOT: OCBOSHHBIC
0o0ydJaronMucs Hay4YHble 3HAHUS, YMEHHsS W CIIOCOOBI JEHCTBUM, crnenuduueckue s
npeaIMeTHOM o0nacTu «XUMHUS», BUIBl JEATEIBHOCTA IO TMOJIYYCHHIO HOBOTO 3HAHUS, €r0
WHTEPIPETAIHH, MPe0OPa30BAHUIO U TPUMEHEHHUIO B PA3JIMUHBIX YYCOHBIX M HOBBIX CHUTYaIHSX.

K xonmy obydenus B 8 kiiacce mpeiMeTHbIE pe3ylbTaThl HA 0A30BOM YPOBHE JIOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAFOIITUXCS YMEHHM:

o pacKpbIBaTh CMBICJ OCHOBHBIX XUMHUYECKHUX TMOHSATUNA: aToM, MOJEKYIa,
XUMUYECKUM DJIEMEHT, MPOCTOE BEIIECTBO, CIOXXKHOE BEIIECTBO, CMeCh (OJHOpOIHAS U
HEOJHOPO/IHAS), BAJIEHTHOCTb, OTHOCUTEIbHAS aTOMHAasg M MOJIEKYJSIpHAs Macca, KOJIUYECTBO
BEIIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas JOJS XUMHYECKOTO DSJEMEHTa B COCIWHCHUH,
MOJISIPHBIA O00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, COJb, AJIEKTPOOTPHUIATEIHHOCTh, CTENEHBb
OKHCJICHHUs, XUMHUUYECKasi PEeaKius, KiacCU(UKAIUs PEaKIMil: peaklMh COCIUHEHUS, PEaAKIIUU
pa3’oXKEeHUs, PEaKIMU 3aMeIleHHUs, peaklud OOMeHa, SK30- M SHIOTEPMHUYECKHE pPEaKIIHH,
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TETIOBON (P PEKT peakuuu, sIpo aToMa, SJIEKTPOHHBIN CI0H aToMa, aTOMHasi OpOUTaIb, pauyc
aToMa, XMMHYECKasl CBs3b, MOJISIPHAs M HEMOJIIPHAs KOBAJIECHTHAs CBSA3b, MOHHAs CBA3b, HOH,
KaTHOH, aHUOH, PacTBOP, MaccoBast J10Jis1 BeLIECTBa (IIPOLIEHTHAsl KOHLIEHTPAI1sl) B paCTBOPE;

. WITIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKUX IOHATHH U IPUMEHSTbH
9TH MOHATHS IPU ONHMCAHUU BEIIECTB U UX MIPEBPALLECHUI;

. UCIOJIb30BaTh XMMHMYECKYI0 CHUMBOJIUKY Ul COCTaBJIEHUS (DOpPMYJ BEILIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

. OIpesieNATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIICHb
OKHCJIEHHS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHA/IEKHOCTh BELIECTB K ONPEACIEHHOMY
KJlaccy COeAMHEHUH 1o QopMynam, BUJ XUMHUYECKOW CBs3M (KOBaJE€HTHass M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

. packpbiBaTh  cMmbicii  [lepmoamveckoro 3akona [ WM. Mengeneesa:
JEMOHCTPUPOBATh NOHUMAHUE NEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB
0T ux nosoxxkeHuss B Ilepuoauueckoil cucteme, 3aKOHOB COXPAHEHHMs Macchl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YUEHHUS, 3aKOHa ABOTaJipo;

. ONHUCBHIBATh M XapaKTepu3oBaTh TabauuHyro (opmy Ileproguueckoil cuUCTEMBI
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATHS «TJIaBHAs moArpynna (A-rpymma)» u «oOoyHast
noarpynna (b-rpynma)», manele U OojblinMe NEpUOIbI, COOTHOCUTH 0003HAu€HUs, KOTOpHIE
umerotcs B tabnuie «lleprmoanueckast cuctemMa xumudeckux nemMenToB [[. . MenaeneeBa» ¢
YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUsS] aTOMOB XMUMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsn
spa, 00IIee YICIIO IIEKTPOHOB U PACHPECTICHHE UX IO JIEKTPOHHBIM CIIOSM);

. KJaccu(uUUpoBaTh ~XUMHUYECKHE 3JIEMEHTbI, HEOPraHWYEeCKHE BEIEeCTBa,
XUMHUYECKHE peakuu (110 YUCIY U COCTaBY YYacCTBYIOIIMX B PEAKIMU BELIECTB, [10 TEIJIOBOMY
sdexry);

. XapakTepu3oBaTh (ONMUCHIBaTh) OOLIME XHMHUYECKHE CBOWCTBAa  BEILNECTB
pasIMYHBIX KJAcCOB, MOJTBEpXkJas OINUCaHME NPUMEpaMH MOJIEKYJISPHBIX ypaBHEHHM
COOTBETCTBYIOILIMX XUMUYECKUX PEAKIUl;

. MMPOTrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCHUMOCTH OT HX Ka4CCTBCHHOI'O
COCTaBa, BO3MOKHOCTHU IMPOTCKAHUA XUMHUYICCKHUX npeBpameHHﬁ B Pa3JIMYHBIX YCIIOBUAX,
. BBIUUCIIATH OTHOCHUTCIBHYIO MOJICKYJIAPHYIO W MOJIPHYIO MAcCChl BCHICCTB,

MAacCCOBYIO OO0 XMMHNYECKOT'O 3JICMCHTA IO @opMyne COCIUHCHM A, MAaCCOBYIO JOJIIO BCHICCTBA
B paCTBOPEC, IPOBOJAUTH paC‘IéTBI 110 YpaBHCHHUIO XUMHUYECKOH peaKknuun;

. MNPUMCHATH OCHOBHBIC OII€palun MBICIUTEIBHOM NEATEILHOCTH — aHalu3 Hu
CHUHTEC3, CPaBHCHUC, 0606H_ICHI/IC, CUCTEMATH3AallUIO, Knaccn(bm(aumo, BBIABJICHUC TIPUYUHHO-
CJIICACTBCHHBIX CBsI3CH — I HU3YUCHUA CBOMCTB BEIIECTB U XUMUUECKUX peaKHHfI, €CTCCTBCHHO-

Hay4yHble METOJbl TMO3HAHMUS — HAONIOJEHUE, U3MEpPEHHE, MOJCIUPOBAHHE, JKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN);
. CleoBaTh MpaBWJIaM TOJIb30BAHUS XHUMHUYECKON Mocynoil u 1abopaToOpHBIM

o0opynoBaHWEM, a TakKe TpaBWIaM OOpameHuss C BEImECTBAMH B COOTBETCTBHU C
WHCTPYKIMSMH TIO BBIMOJIHEHUIO Ja0OPAaTOPHBIX XHUMHYECKHX OIBITOB M0 TOJYYCHHUIO U
coOupaHnio Ta3000pa3HBIX BEMIECTB (BOAOPOJA M KHCIOPOJA), TPUTOTOBJICHHIO PACTBOPOB C
ompeAenéHHONM MaccoBOM JoJNeil pPacTBOPEHHOTO BEUIECTBA, IUIAHUPOBATH U MPOBOJIUTH
XUMHUYECKHE SKCIICPUMEHTHI 10 PACIO3HABAHHWIO PACTBOPOB IIEJIOYEH M KHUCIOT C IOMOIIBIO
WHAUKATOPOB (TakMyc, ¢heHondraiernH, METUIOPAHK U IPYTHE).

K xoHiy oOy4yeHust B 9 kjacce mpeaMeTHBIC pe3yabTaThl Ha 0a30BOM yYPOBHE JIOJKHBI
OTpakaTb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHHI:

. PacKphIBaTh CMBICT OCHOBHBIX XUMHYECKHX TOHATHH: XHMHYECKUH DJIEMEHT,
aToOM, MOJIEKYyJ]ia, WOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BaJCHTHOCTH,
AIIEKTPOOTPHUIIATEIILHOCTh, CTEIICHb OKHUCIICHHS, XHUMHUYECKas pPEaKIus, XUMHUYecKas CBS3b,
TEII0BOM 3P PEKT peakiiu, MOJIb, MOJSPHBIA 00BEM, PaCTBOP, AIIEKTPOIUTHI, HEANEKTPOIUTHI,
AIIEKTPOJINTHYECKAS JMCCOIUAINS, DPEAKIMK HWOHHOTO OOMEHA, KaTajau3aTop, XHUMHUYECKOe
paBHOBecHe, oOOpaTHMble ¥ HEOOpaTUMBIE pPEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIHHBIC
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peakly, OKHUCIUTEIb, BOCCTAHOBHUTENb, OKUCJICHHE M BOCCTAHOBJICHHUE, aJIOTPOIIHUS,
aM(pOTEepHOCTb, XUMUYECKasl CBS3b (KOBAJIEHTHAsl, MOHHAsI, METAJUIMUECKast), KpUCTaInyecKas
peméTka, KOpPpO3Wsl METAIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOW pEakluH, TMPeIeTbHO
nonyctumas konuentpanus [1JIK Bemectna;

. WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSITHH U NPUMEHSTH
3TU MOHATUS IIPU ONHUCAHUM BEIIECTB U UX IIPEBPAILCHMUII;

. UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY ISl COCTaBJICHHS (OPMYNT BEUIECTB U
YpaBHEHUN XMMHUUYECKUX PEaKIIUid;

. ONpENENsATh BaJEHTHOCTh M CTENEHb OKHUCICHHS XUMHUYECKUX DJEMEHTOB B
COEIMHEHUSX pa3JIMYHOTO COCTaBa, IPUHAJJIEKHOCTh BEIIECTB K OINPEACIEHHOMY KIaccy
coequHEHUH 1o (GopMyraM, BHJl XUMHYECKON CBsi3M (KOBaJCHTHAs, MOHHAS, METAILTUYCCKAs) B
HEOPraHMYECKUX COEIMHEHUSX, 3apsj] MOHA IO XUMHUYECKOH (opmyle, XapakTep cpeibl B
BOJHBIX pacTBOpPAX HEOPraHUYECKHX COEAUHEHHMH, THUI  KPUCTAUIMYECKOW  PEIIETKH
KOHKPETHOI'O BEILIECTBA;

. packpeiBaTh  cmbica  Ilepmogmueckoro 3akona J[. UW. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIUCHIBATh U XapaKTepU30BaTh TaOMUYHYIO (QopMy
[lepnonnueckoil CUCTEMBl XMMUYECKUX JJIEMEHTOB: pas3iinyaTh MOHSTHUS «TJaBHAas IMOATpyIa
(A-rpynna)» u «mobounas noarpynna (b-rpymnma)», maneie 1 60ibIINe MEPUOBI, COOTHOCHTD
0003HaYCHMSI, KOTOPBIC HMEIOTCS B TICPUOJIMYCSCKON TaOIUIIE, C YUCIIOBBIMH XapaKTEPUCTUKAMU
CTPOCHHSI aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB W 3apsj siapa, olliee 4uciao 3JIEKTPOHOB U
pacnpeelieHue uX 10 3JIEKTPOHHBIM CJI0SIM), OOBSACHATH O0IIHMe 3aKOHOMEPHOCTH B U3MCHCHHUU
CBOMCTB 3JIEMEHTOB M MX COCIMHEHHMI B Mpelerax MajblX MEPUOJOB U TJIABHBIX MOATPYIII C
y4€TOM CTPOCHUS UX aTOMOB;

. KIaCCU(UIIUPOBATh XUMHYECKHE DJIEMEHTBhl, HEOPraHMYeCKHe BeIIeCTBa,
XUMUYECKHE PEaKIHu (110 YUCIY M COCTAaBY yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIJIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);

. XapaKTepu30BaTh (OMHCHIBAThH) OOIIME W CICIH(PUICSCKHEe XUMUICCKUE CBOMCTBA
MPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPK/asl ONMKUCAHUE NMPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIH;

. COCTaBJISITh YPaBHEHHUS AJIEKTPOJUTUYECKON NUCCOLMALNUA KHUCIOT, LIEJIoUed M
COJICH, TIONHBIE U COKpANIEHHBIC YpaBHEHHUs pPEaKIMii MOHHOTO OOMEHa, YPaBHEHHS DPEaKIni,
MOATBEPKJAIOIINX CYIIECTBOBAHUE TE€HETUYECKOW CBS3M MEXKIY BEIIECTBAMHM Pa3IUYHBIX
KJIACCOB;

. PacCKpbIBATb CYIITHOCTDb OKHCIIUTCIBbHO-BOCCTAaHOBHUTCIIbHBIX peaKHHP’I
MOCPCACTBOM COCTABJICHHUSA SJICKTPOHHOT'O OajaHca 3THX peaKum‘/'I;

. MMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT WHX CTPOCHUA,
BO3MOXHOCTH IMTPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B PAa3JIMYHBIX YCIIOBUAX,

. BBIUUCIIATH OTHOCHUTCIBHYIO MOJICKYJIIAPHYIO W MOJIPHYIO MAcCChl BCHICCTB,

MacCOBYIO JOJII0 XMMHYECKOIO 3JIEMEHTa M0 (JOpMyJIe COCJUHEHNUs, MACCOBYIO JIOJI0 BELIECTBA
B PAcTBOpPE, IPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKINY;

. coOnrofaTh MpaBuUjia MOJb30BAHUS XUMHUYECKOMW IMOCYIAOW M J1abopaTOpHBIM
000pyI0BaHUEM, a TAaKXKe MpaBUiIa 0OpaleHHsl C BEIIECTBAMU B COOTBETCTBUU C HHCTPYKIUSAMHU
[0 BBIMOJHEHUIO Ja0OpaTOPHBIX XMMHMYECKHX OMNBITOB MO TMOJYYEHHIO U COOMpaHUIO
ra3o00pa3HbIX BEIIECTB (aAMMHUAKa M YIIIEKHCIIOro Ta3a);

. MPOBOAMTH pEaKLMH, MOJTBEP)KIAIONINEe KAayeCTBEHHBIN COCTaB pa3iIMyYHbIX
BEIIIECTB: PACMO3HABATh OIBITHBIM IMYTEM XJIOpUA-, OpOMHUI-, MOIUA-, KapOoHaT-, ¢docdar-,
CHWJIMKAT-, Cyib(aT-, THIPOKCHI-UOHbI, KAaTHOHBl aMMOHMS M HOHBI HM3yYEHHBIX METaJIOB,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOpax HEOPraHUUYECKUX BEILECTB;

. MPUMEHSTh OCHOBHBIE OIEpallMd MBICIUTENLHON MAESITEIbHOCTH — aHallu3 |
CHUHTE3, CpaBHEHHE, O00O0OIIeHHEe, CHCTEMAaTHU3aLUIO, BBIABICHHE MPUYMHHO-CIIEICTBEHHBIX
CBs3€M — I M3y4YeHMs] CBOMCTB BEIIECTB M XMUMHUECKHUX pEaKIUii, eCTeCTBEHHO-Hay4YHbIE
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METOJIbI TIO3HAHUS — HAOIIOJCHHME, U3MEPEHHE, MOJCIUPOBAHKE, IKCIEPUMEHT (peallbHbIN U
MBICJICHHBIN ).

13



TEMATHYECKOE IINTAHUPOBAHHUE

9 KVIACC
Het/ HaumeHnoBanue pa3ziesioB U TeM IpOrpaMMbl KosmmuecTBo wacos DnexTpoHHbIE (ITUPPOBEIC)
Bcero |  KonTposibHbie [IpakTnueckue o0pa3oBaTeNbHbIE PECYPCHI
paboThI paboThI
Pasznes 1. BenecTBO M XUMHYeCKHE PeaKIun
1.1 | IloBTrOpeHue u yrirybjaeHue 3HaHUI OCHOBHBIX pa3/IesioB ) 1 bubnnorexa [HOK
Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 | OcHOBHBIEC 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIHHA 4 bubnnorexa [HOK
https://m.edsoo.ru/7f41a636
1.3 | DneKTpoauTHYEeCKas JUCCOHAIUs. X UMUYECKUE 8 1 1 bu6mmoreka [IOK
peakiiu B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3nes 2. HemeTassibl M X COeIMHEHHS
2.1 | O6mas xapakTepucTUKa XUMHUYECKUX 31eMeHToB VIIA- 4 1 bubnuoreka [IOK
rpynmbl. ['agoreHs https://m.edso0.ru/7f41a636
2.2 | O61mas XxapakTepucTUKa XUMHUYECKUX 31eMEeHTOB VIA- 6 bubnuoreka [IOK
rpynnbl. Cepa u e€ coeTMHeHUs https://m.edso0.ru/7f41a636
2.3 | O6mmas xapakTepucTUKa XUMUYECKUX JIeMEHTOB VA- 7 1 bubnuoreka [IOK
rpynmbl. A30T, Gocop U UX COCAMHEHHUS https://m.edso0.ru/7f41a636
2.4 | O0mas XxapaKTepuCcTHKa XUMUIECKUX 1eMeHTOB [V A- 8 1 2 bubnnoreka [JOK
rpynibl. YTaepoJ ¥ KpeMHHH U UX COeIMHEHUS https://m.edsoo0.ru/7f41a636
Hroro no pazneny 25
Pa3nes 3. MeTa/liibl M HX COCAMHEHUS
3.1 | O0mue cBoOiiCTBa METAJIJIOB 4 bubnuorexa [JOK
https://m.edsoo.ru/7f41a636
3.2 | Baxwneiime MeTallIbl M KX COCAUHCHUS 16 1 2 bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus u okpyxaomasi cpeaa
4.1 | BemrecTBa 1 MaTepHanbl B )KU3HU YETIOBEKA 3 bu6nmoreka [JOK

https://m.edso0.ru/7f41a636
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Wroro no pazneny

PesepBHOE Bpemst

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/7f41a636

IHOYPOYHOE IIJNTAHUPOBAHMUE

9 KJIACC
Ne Tema ypoka Bcero Jara DNEeKTpOHHBIE U(PPOBBIE
n/n yacoB | IlnanoBas | daxTuueckas o0Opa3oBaTelbHbIE
pecypChl/IpUMEIaHne
1 Ilepuonnueckuii 3akoH. [lepuoauueckas cucreMma XUMHUYECKUX 1 but6mmoreka [IOK
snemenToB J[. 1. Menneneena https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB 1 bubnuoreka [IOK
HEePBBIX TPEX NEPUOIOB https://m.edsoo.ru/00adb6b6
3 Knaccugukaius 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIeCTB 1 bubnuorexa [IOK
https://m.edsoo.ru/00adb7e2
4 Buapl XuMu4eckoi CBA3M U TUIbI KPUCTAUNIMYECKUX PEILETOK 1 bubnuoreka [IOK
https://m.edsoo.ru/00adbac6
) KonTponbhas padota Nel no reme «IloBropenue u yriyoiaeHue 1
3HaHUI OCHOBHBIX pa3JieJioB Kypca 8 Kiaccay
6 Krnaccudukanust XaMUIeCcKuX peakiuii Mo pa3InaHbIM 1 bubnuotexa [JOK
pU3HaKaM https://m.edsoo.ru/00adbcb0
7 ITonsiTHE O CKOPOCTH XMMHUYECKOU peakiuu. [lonsaTue o 1 bubmuoreka [JOK
TOMOTE€HHBIX M T€TEPOTEHHBIX PEaKIUsIX https://m.edsoo.ru/00adbe9a
8 ITonsTHE O XNMHUYECKOM paBHOBECHH. DAKTOPHI, BIUAIOLIUE HA 1 bubmuoreka [JOK
CKOPOCTh XUMHUYECKON PEaKIUH U TTOJIOKEHNE XUMUIECKOTO https://m.edsoo.ru/00adc28c
paBHOBECHS
9 OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1 bubmuotexa [IOK
https://m.edsoo.ru/00adcade
10 | Teopwus anexTpoauTUyYecKoi auccouuanuu. CUibHbIE U c1alble 1 bubmuoreka [IOK
9JIEKTPOJTUTHI https://m.edsoo.ru/00adcd68
11 | MonHble ypaBHEHHS peaKkIIUi 1 bubmuoreka [IOK
https://m.edsoo.ru/00add448
12 XuMH4ecKre CBOMCTBA KUCIIOT U OCHOBAHUM B CBETE 1 bubanoreka LJOK

HpCI[CTaBJ'ICHI/Iﬁ 00 BHeKTpOHHTquCKOﬁ Jucconuanmmn

https://m.edsoo.ru/00add5d8
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13 XHUMHYECKUE CBOMCTBA COJICH B CBETE MPEJCTABICHUN 00 bubnmoreka [IOK
IICKTPOIUTUICCKON IUCCOIMAIIN https://m.edsoo.ru/00add8b2
14 [TonsiTe 0 TUIpOIU3E COeH bu6nmoreka [IOK
https://m.edsoo.ru/00add9d4
15 0O00011eHre U cUCTEMAaTU3ALNS 3HAHUI bu6nmmoreka [IOK
https://m.edsoo.ru/00addd12
16 | IlpakTuyeckas padora Ne 1. «PerieHue 3xcrepuMeHTaIbHbIX bubmuorexa [IOK
3a1au» https://m.edsoo.ru/00addbfa
17 | KonTponbHas pabota Ne2 o teme «NEeKTpoIUTHYECKAs Bbu6mmoteka [JOK
JHccolranusi. XMMUYECKUE PEaKIui B PACTBOPAX» https://m.edsoo.ru/00addecO
18 OO0m1as XxapakTepucTUKa rajJoreHOB. XMMUUYECKHE CBOMCTBA Ha bubmmoreka [JOK
nprMepe XJopa https://m.edsoo.ru/00addfe2
19 | XnopoBogopon. CosnsiHast KHCII0Ta, XUMUYECKUE CBOWCTBA, bubmmorexa [JOK
HOJTyYeHHE, TPUMEHEHHUE https://m.edsoo.ru/00ade104
20 | Ilpaktuueckas padota Ne 2 o reme «Ilomyyenue comstHOH Bbu6mmoteka [JOK
KUCIIOTBI, H3y4€HHE €€ CBOHCTBY https://m.edsoo.ru/00ade348
21 | BeruncneHus Mo ypaBHEHUSIM XUMUYECKUX PEAKIHA, €CITH OHH bubmmoreka HOK
U3 PEarcHTOB JIaH B N30BITKE https://m.edsoo.ru/00ade488
22 | OOmias xapakTepuCTHKA AIEMEHTOB VIA-TpyIIsI bubmmoreka HOK
https://m.edsoo.ru/00ade64a
23 | AmtotponHbie Moaudukanun cepbl. HaxoxaeHue cepsl u eé bubmuorexka [IOK
COEIMHEHUH B MpUpoie. XMMUYECKUE CBOWCTBA CEPBI https://m.edsoo.ru/00ade64a
24 | CepoBoJoOpO, CTPOCHUE, (PU3HUECKUE U XUMUYECKHUE CBOMCTBA bubmuotexa [IOK
https://m.edsoo.ru/00ade802
25 | Oxcunel cepbl. CepHast KUCIIOTa, GU3NYECKUE U XUMUUYECKHUE bubmuoreka [IOK
CBOMCTBA, TPUMECHEHUE https://m.edsoo.ru/00adea28
26 | XuMHYecKHe peaklny, JeKallue B OCHOBE MPOMBIIIIJIEHHOTO bubmuoreka [IOK
Crmoco0a MOTy4eHHsI CEPHOI KUCIOThI. XMMHUYECKOE 3arps3HEHHE https://m.edsoo.ru/00adec8a
OKpY’KaloIIeH Cpeibl COEAMHEHUSIMH CEPBI
27 | BeruncneHne MaccoBOM JOJIH BBIX0/1A TIPOYKTA PEAKIIUU bu6muoreka [JOK

https://m.edsoo.ru/00adec8a
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OO0m1as XxapakTepucTUKa 3JIEMEHTOB V A-rpymiibl. A30T,
pacmpocTpaHeHHe B MPUpPoe, GU3NIECKHE U XUMHUECKUE
CBOMCTBA

but6mmoreka [IOK
https://m.edsoo.ru/00adeea6

29 AMMHak, ero Gu3nYecKue U XUMUIECKUE CBOKWCTBA, TIOTyYeHUE bu6nunoreka LIOK
U IPUMCHEHHUE https://m.edsoo.ru/00adf004
30 | [Ipaktuueckas padora Ne 3 mo Teme «[lomyueHne ammmaka, bubmmoreka [JOK
U3yU4CHHE €r0 CBONCTBY https://m.edsoo.ru/00adf180
31 A3oTHas KUCI0Ta, €€ (PU3NIeCKHe U XUMUYSCKUE CBOWCTBA bubnunoreka LIOK
https://m.edsoo.ru/00adf306
32 | Ucnonb30BaHME HUTPATOB M COJICH aMMOHHS B KQU4eCTBE bubmmoreka [JOK
MHHEPAIbHBIX yI00peHH. XUMHUUECKOE 3arpsA3HEHIE https://m.edsoo.ru/00adf518
OKPY’KaIOIIEeH Cpeibl COEUHEHUSIMH a30Ta
33 | ®ochop. Oxcun dhocdopa (V) u pochopHas kuciora, bubmmoreka [JOK
bu3ryecKre ¥ XMMHUYECKHE CBOMCTBA, MOJYYECHHUE https://m.edsoo.ru/00adf68a
34 | Ucnonb3oBanue hochaToB B KAUECTBE MUHEPATHHBIX bubmmoreka [JOK
ynoOpeHui. 3arpsisHeHre NpUPOAHOI cpelbl hocharamu https://m.edsoo.ru/00adfc20
35 | Yrmepon, pacipocTpaHeHue B IpUpo/ie, pu3ndeckue u bubnuoteka [JOK
XUMHYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
36 Oxkcuapl yriaepojaa, ux pu3nyeckne 1 XUMUYECKUe CBOMCTBA. bubnuotexa [JOK
DKOJIOTHYECKHE TIPOOIIEMBI, CBSI3aHHBIE C OKCHIOM YTJIepoa https://m.edsoo.ru/00adfebe
(Iv)
37 VYronpHas KACIIOTa U €€ COIn bubnmorexa LIOK
https://m.edsoo.ru/00ae006¢
38 | Ilpaktuueckas pabota Ne 4 o Teme "[lonmyueHue yriekuciaoro bubmuotexa [IOK
raza. KauectBeHHas peakius Ha KapOOHAT-HOH" https://m.edsoo.ru/00ae027e
39 [TepBoHavanbHBIC TOHATHS 00 OPTaHMYECKUX BEIIECTBAX KaK O bubnuotexa [JOK
COEJMHEHUSX yriiepoa https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coenuHeHust bubnuotexa [JOK
https://m.edsoo.ru/00ae080a
41 | Ilpaktuueckas pabota Ne 5. Penienue skcriepruMeHTalbHbBIX bu6muoreka [JOK

3a1a4d o TeMe «BakHelIe HeMEeTallIbl M UX COSIUHCHUSI

https://m.edsoo.ru/00ae0bf2
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42 | KontposbHas pabota Ne3 mo teme «Baknelme HeMeTauibl 1 bubmuorexa [IOK
UX COCTUHCHUS https://m.edsoo.ru/00ae0e18
43 | OOmas xapaKTepuCTUKa XUMHYECKHX 2JIEMEHTOB — METaJIIOB. bubmuorexa [JOK
Meranyeckas CBSI3b U METAJUINYECKask KPUCTAILITHYECKAsT https://m.edsoo.ru/00ae103e
pemérka. ®u3nvecKre CBOMCTBA METAJIOB
44 | XuMHuecKre CBOMCTBA METAINIOB. DJIEKTPOXUMUYECKUH P Bbu6mmoteka [JOK
HanpsHKEHUH METaJJIOB https://m.edsoo.ru/00ae1156
45 | O6mme crocoOsl mosrydeHus MeTayuioB. CruiaBel. BeraucieHus bubmmoreka [JOK
110 YPaBHEHUSM XUMHUYCCKUX PEAKIIUH, €CIIM OJTUH U3 PEarcHTOB https://m.edsoo.ru/00ae1156
COJICPKHUT IPUMECH
46 | [lonsTHE O KOPPO3UU METAJIOB bubnnoreka [JOK
https://m.edso0.ru/00ae1278
47 | lllemo4HbIC METAJLIBI bubnnorexa [JOK
https://m.edsoo.ru/00ae14b?2
48 OKcuabl ¥ THAPOKCUIBI HATPUSA U KU bubmmoreka [JOK
https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METAIUTBI — Kb U MarHuu bubmuoreka [IOK
https://m.edsoo.ru/00ae15e8
50 Baxwueiimme coeTMHEHNS KalbIUs bubmuoreka [JOK
https://m.edsoo.ru/00ae15e8
51 O00011eHne U CUCTEMAaTU3ALNS 3HAHUI
52 | XKécTKoCTh BOJIBI U CIOCOOBI €€ YyCTpaHEHUS bubmuoteka [IOK
https://m.edso0.ru/00ae1886
53 [Tpaktuueckas padota Ne 6 mo Teme "JKECTKOCTH BOABI U METOBI bubmuorexka [IOK
e¢ ycrpaHeHus" https://m.edsoo.ru/00aelae8
54 | AnroMuHUHA bubnuotexa [JOK
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHUIA bubnuotexa [JOK
https://m.edsoo.ru/00aelc64
56 | XKeneso bubmmoreka [JOK

https://m.edsoo.ru/00ae1d86
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57 | Okcunpl, ruzpokcusl U conun xkenesa (I1) u sxenesa (I111) 1 bubmuorexa [IOK
https://m.edsoo.ru/00ae35e6
58 0O00011eHre U cUCTEMAaTU3ALNS 3HAHUI 1
59 | [Ipaktuueckas padora No 7. Pemenne skciepuMeHTaTbHBIX 1 bubmmoreka [JOK
3a7a4 110 Teme «Ba)xHeile MeTaiuIbl U UX COSIUHEHU https://m.edsoo.ru/00ae3de8
60 | Beruncnenus no ypaBHEHHSIM XMMAYECKUX PEaKIHii, €CIIu OJUH 1 Bbu6muotexa [JOK
13 PEareHTOB JaH B U30BITKE WU COAEPIKUT MPHUMECH. https://m.edsoo.ru/00ae1750
Brprunciienust MacCoBOM JOJIM BbIXOJIa MPOAYKTA PEAKIUU
61 | O0GoOmIeHne B CUCTeMaTH3aIHsI 3HAHUH 1
62 | KontponbHas padora Ne4 no teme «BaxkHeiilme MeTaibl U UX 1
COCIMHEHUS
63 | BemecTBa u Marepuaibl B IOBCEIHEBHOM KH3HH YEJIOBEKA 1 bu6mmoteka [JOK
https://m.edsoo.ru/00ae3f50
64 | XuMuyeckoe 3arpsi3HeHUE OKPYKaIOIIEeH Cpeibl 1 bubnnorexa [JOK
https://m.edsoo.ru/00ae4270
65 | Poab XuMHHM B PELIEHUH 3KOJIOIMYECKHX Mpo0ieM 1 bubmuoteka [IOK
https://m.edsoo.ru/00ae4270
66 | PesepBHbIif ypok. O6001IeHE U CCTeMaTH3allus 3HaHUH 1 bubmuotexa [IOK
https://m.edsoo.ru/00ae0d0a
67 | PesepBHbIii ypok. O6001IeHHE U cUCTEMAaTHU3aLUs 3HAHUH 1 bubmuotexa [IOK
https://m.edsoo.ru/00adb33c
68 | PesepBHebIit ypok. O00OIICHHIE U CUCTEMATH3AIIHS 3HAHHHA 1 bubnmoreka [JOK
https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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