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IHosicHuTEeILHAA 3aIIUCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 0Opa30BaHUs COCTABIEHA HA OCHOBE
TpeOOBaHUI K pe3yJapTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmiero oOpaszoBanus, npenacraBieHHbIX B @I'OC OOO, a takke Ha OCHOBE (QenepaibHOI
paboueii mporpaMmbl BOCIIUTAHUS U C YYETOM KOHIEHIMHU IPEroJaBaHus y4eOHOro MpeaMera
«Xumusi» B 00pazoBaTeNbHBIX OpraHu3anusiax Poccuiickoit deaepanum.

[IporpaMmma mo xuMHuHM Ja€T MPEACTABICHUE O IENAX, OOIIeH cTpaTternu OOydeHUs,
BOCIIUTAaHUST M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO NpEAMETa, YCTaHABIWBACT
o0s3aTenpHOEe MPEIMETHOE COoepx aHue, IPeIyCMaTPUBAECT paclpeielieHue ero mo kiaccaM H
CTPYKTYpUPOBAHHUE I10 pa3jiesiaM U TeMaM MPOrpamMMbl 110 XUMHH, ONpeIeseT KOJIUYECTBEHHbIE
Y KQueCTBEHHbBIE XapaKTEPUCTUKHU COAECPKAHMSL, PEKOMEHAYEMYIO [TOCIEA0BATEIbHOCTD U3yUEHUS
XUMHHU C YIETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH y4eOHOTO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEW 00YYaIOLINXCS, ONPEIEIIIET BO3MOXKHOCTH IPEAMETA IS peaTn3auu
TpeOoBaHUIl K pe3yibTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTENbHON MPOrpaMMbl HA YPOBHE
OCHOBHOTO 0011ero obpa3oBaHusi, a Takxke TpeOoBaHMI K pe3yinbTaTaM OOydeHUs XUMHUHU Ha
YpOBHE IIeJIell U3y4eHHUs MPeMETa U OCHOBHBIX BUJOB Y4€OHO-II03HABATEIbHON JESITEIbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COIePKAHUS.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (pOpMHpOBaHUS MUPOBO33pEHUsT 00y4daroerocs, ero
MPEJICTAaBICHUI O MAaTEPUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOpMUPYEMbIe XUMUEH
IIPEJICTaBICHUS O B3aUMOIPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLUHU BEILECTB B IPUPOJIE, O MYTAX
pelieHus Ta00albHBIX MPOOJEM YCTOMYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHUECKO 0e30MacHOCTH, MPOoOIeM 3JpaBOOXPAHECHHUS.

N3yyenue xumuu:

CIOCOOCTBYET peann3alii BO3MOXKHOCTEN JJIsi caMOpa3BUTHA U (POPMUPOBAHUS KYJIbTYpPbI
JMYHOCTH, €€ o011el n (yHKIIMOHAIbHOW IPaMOTHOCTH;

BHOCHT BKJIaJ] B (HOPMHUPOBAHHME MBILIUICHUS U TBOPUECKUX CIIOCOOHOCTEH O0y4aromxcs,
HAaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOH  NeATelNbHOCTH, OKCIEPUMEHTABbHBIX U
UCCIIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HH, TaKk U B
poeCCHOHAIBHON JESATEIHHOCTH;

3HAKOMHUT CO CHEHU(UKON HAYYHOTO MBIIIICHUS, 3aKJIaJbIBAa€T OCHOBBHI IIEJIOCTHOTO
B3TJIS11a HA €UHCTBO MPHUPOBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM TAarloM B (JOPMUPOBAHUU
€CTECTBEHHO--Hay4YHOI IrpaMOTHOCTH 00y4YaroluXcs;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAaHUSM, K TMPHPOJIE, K 4YEIOBEKY, BHOCHUT CBOH BKJaJ B OKOJOTHYECKOE 0Opa3zoBaHME
o0yJaromuxcs.

JlanHble HampaBiieHHs B OOy4Ye€HUH XUMHUHM OO€CredrBaroTCsl crenupuKon coaep kaHus
yueOHOro MpeiMeTa, KOTOPbIH SBIISETCS MeIarorn4ecky aJanTHPOBaHHBIM OTpa)keHneM 0a30BOM
HAayKU XMMUU Ha ONpeeIEHHOM dTare €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHMsS OPUEHTUPOBAH Ha OCBOEHUE
00yJaroNMMHUCS CUCTEMBbI TIEPBOHAYAIIBHBIX MOHATUM XUMHUH, OCHOB HEOPTAHHMYECKOM XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:kaHHsl MPOTPaMMbI MO0 XMUMHH C(HOPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noxxoja kK e€ mzydeHuro. CopeprkaHHMe CKIIAJbIBAETCS U3 CHCTEMbI MOHATUH O XMMHYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMbI TOHATHH O XHMHYECKOW peakiuu. O0e 3T CHCTEMBI
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CTPYKTYPHO OpraHM30BaHbl IO NPHUHIMIY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWW HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUE€HHsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

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

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IPEJCTABICHUN 00 AIIEKTPOTUTUICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH IMOJYYECHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSSA
GyHKIIMY OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U MOTYYCHUS U3y4aeMbIX BEILIECTB.

OcBocHHE MPOrpaMMBI MO0 XHUMHUHU CIOCOOCTBYET (OPMHPOBAHHIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HAHUIO U METOJaM MO3HaHUs B Hayke. M3yueHue xummun
MIPOUCXOIUT C TIPUBIICYCHUEM 3HAHHI U3 PAHEE H3yYCHHBIX YUCOHBIX IPEeIMETOB: «OKPYKAIOIINN
Mup», «bronorus. 5—7 knaccel» u «du3uka. 7 KiIacey.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAYKH KaK
00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AESITENbHOCTH YeJIOBEKa M KaK OJTHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajiada y4eOHOro mpeaMeTa COCTOUT B (POPMHUpPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHHA — BAXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TCOPETHYCCKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, Ss3blka HAyKH, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MMO3HAHUS IPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATENBHBIX YMEHUW M UX NPUMEHEHHUH B Yy4eOHO-
MO3HABATEIIEHON M y4eOHO-UCCIIC0BATEIHCKON NeATeIbHOCTH, OCBOCHUH TPaBHI OE30ITaCHOTO
oOpallieHus ¢ BEIIeCTBAMU B MTOBCETHEBHOM KM3HHU.

[Ipy u3ydyeHWHM XUMUU HA YpPOBHE OCHOBHOIO O0IIEro oOpa3oBaHMs Ba)KHOE 3HAUYCHUE
NPUOOPETHN TaKKe LIETH, KaK:

— (opMHUpOBaHKE MHTEIUIEKTYaIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOATEIHLHOMY TMPHUHSATUIO DELIEHUH, CIIOCOOHOW agamTHpPOBATHhCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaNpaBJICHHOCTh OOYYEHHUSI HA CHCTEMAaTHYECKOE TMPUOOIIEHHE OO0YyJarolmuxcs K
CaMOCTOSITEIbHOW ~ TMO3HABATEIbHOW  JEATENBHOCTH, HAy4YHBIM  METOJaM  IO3HAHUS,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— o0ecrnieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHHI0 OOYUYalOIIMMHUCS OIbITa
Pa3HOOOpPa3HOM NEeATENTFHOCTH, TMO3HAHUS M CaMOIO3HAHUS, KIIFOUEBBIX HABBIKOB (KITFOYEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATBHOE 3HAYCHHE JIJIS1 PA3IMIHBIX BUOB JICATCILHOCTH;

— ¢gopmupoBanue o61Iel PyHKIMOHATHHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM
qHcIie YMEHHUH OOBSCHATH U OIICHUBAThH SIBIICHUS OKPYKAIOIIET0 MUPA, UCIIONIb3Ys 3HAHHUS U OTIBIT,
MOJIYYCHHBIC TP W3YYECHUU XUMHUH, MIPUMEHSITh UX MPU PEHICHUH TPOOJIeM B TOBCETHEBHOM
JKU3HH U TPYJIOBOM JCSTEIHHOCTH;

— (opMupoBaHue y 00yJarOMMXCs TYMaHUCTHYECKUX OTHOIICHHH, TOHUMAaHUs [ICHHOCTH
XUMHUYECKUX 3HAHWHA A1 BBIPAOOTKM SKOJOTHYECKH I€IeCO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpenpbl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIO U CAMOBOCITUTAHHIO
HAa OCHOBE YCBOGHHUS OOIIEYENIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
poQ sl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUS.
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OO61iee yucno 4acoB, OTBEACHHBIX AJI1 U3YyYEHHs] XMMUHU Ha YPOBHE OCHOBHOTO OOIIETo
oOpasoBanusi, coctaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HefIeN0), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

Y4eOHuKH U ydeOHbIe TOCO0Us, KOTOPbIE UCTIOIB3YIOTCS B X0/1€ U3YUCHHUS IIPEAMETA!

- T'abpuensa O.C., OctpoymoB MW.I'., CnagxkoB C.A. Xumus. 8 kmacc. M3a.: Mockga,
«IIpoceemenney, 2023r;

- T'abpuensu O.C., OctpoymoB W.I'., CnagkoB C.A. Xumusa. 9 knacc. M3a.: Mocksa,
«IIpocsemenner, 2019r.

Conep:xkanue y4eOHOIo npeamera

8 KIIACC

IlepBoHavajibHbIEe XMMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJIOBEKa. XUMHS B CHUCTEME Hayk. Tema u
BeriecTBa. du3nueckue CBOMCTBA BEHIECTB. Arperatnoe coctosiuue Bemects. [loHsaTre o meTomax
no3HaHus B XuMuu. Yuctele BemecTBa u cmecu. CriocoObl pa3iesieHus cMeceil.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE HiIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[TpocThie U clloKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BemecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJsIpHAs Macca.
MaccoBas 105151 XMMHUYECKOTO 2JIEMEHTa B COSIMHEHUU.

Konungectso Beniectsa. Mosb. MoisipHas macca. B3auMocCBs3b KOJIMYECTBA, MACCHI U YUCIIa
CTPYKTYPHBIX €AMHMUII BeuiecTBa. Pacu€Tsl o hopMynaM XUMHUYECKUX COCTUHEHUI.

®u3nueckue M XHMMHUUYECKHE SIBICHUS. XUMHUYECKas peakuus M e€ MpU3HAKU. 3aKOH
COXpaHEHMs MacChl BEIIeCTB. XUMHUeckue ypaBHeHUs. Kinaccuduxarus XuMUYecKux peakuui
(coenuHeHus, pa3noKeHUs, 3aMeIICHUsI, 0OMEHa).

Xumuueckuii yIkcnepumenm:

3HAKOMCTBO C XMMHYECKOHW MOCYI0, MpaBuiiaMu paboThl B JabopaTopuud U mpuéMaMu
oOparmieHus ¢ j1a0opaTOpHbIM 00OpYIOBaHHWEM, W3YUYE€HHE W ONHUCAHHWE (PU3MUECKUX CBOICTB
00pa3IoB HEOPTraHMYECKUX BEIIECTB, HAOMI0IeHne (pr3nueckux (TUTaBJICHHE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
MPOKaTMBaHUE METHOM MPOBOJIOKH, B3aUMOACHCTBHE Mea C KUCIOTOW) SIBJICHUI, HAOI0 IeHUE U
OTHMCaHNe MPU3HAKOB MPOTEKAHUS XUMUYECKUX peakiuii (pa3iokeHne caxapa, B3auMOJIeHCTBHE
CEpHOHN KHUCIOTHI C XJopuaoM Oapusi, pasnoxkenue ruapokcuna menu (II) mpu HarpeBanuwm,
B3aUMOJICHCTBHE Kene3a ¢ pactBopoM cou meau (II), n3yuenune cmocoOoB pa3aeneHus: cMeceit:
C TIOMOINBI0 MarHuTa, QUIBTPOBAHUE, BBHIMMAPUBAHUE, AUCTUIULINS, Xpomarorpadus,
IPOBE/IEHUE OYMCTKU MOBAPEHHOH coyM, HAOMIOJEHUE M OMHMCAHUE PEe3yJbTaTOB IMPOBEIEHUS
OMbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl, CO3JaHHME MOJeNed MOJIEKYI
(I1apoCTepKHEBBIX ).

BaskHeiinue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopony — aneMeHT M IpOCTOE BELIECTBO.
HaxoxnaeHue kuciaopoja B mpupoje, GU3nyeckue U XUMUYECKHUEe CBOMCTBA (peakLUy TOPEHNUs).
Oxkcunpl. Ilpumenenue xucnopoga. CrnocoObl TONydyeHUs KUCIOpoJa B Jlaboparopuu u
npoMbIIIeHHOCTH. KpyroBopot kuciopona B mpupoae. O30H — amioTpornHas MoAuQUKaius
KHCIIOpO/a.
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TennoBoit 3)@PeKkT XUMHUUYECKOW pEaKIUh, TEPMOXHMHUUYECKHE YpaBHEHHUS, OK30- H
OHAOTEPMUYECKUE peakuuu. TomaMBO: yrosb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHJIEHHE
NapHUKOBOTO P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bopopon — anemeHT u npoctoe BeiecTBo. Haxoxaenue Boiopoaa B mpupoje, husnueckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MostydyeHus. Kuciaorsl u comnu.

Monsipublii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pacrtBoputrens. PactBopbl. Hacklmennsie u
HEHACBIIICHHbIE PAacTBOpbl. PacTBopuMOCTh BewlecTB B BoAe. MaccoBas [oyisl BellecTBa B
pacTBope. XUMHUECKUE CBOMCTBA BOoAbl. OcHOBaHUs. Poiab pacTBOpoB B MPUPOAE M B KU3HU
yenoBeka. KpyroBopor Boabsl B mpupoje. 3arpsi3HEHHE MPUPOAHBIX BojA. OXpaHa M OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanus nHeopranmueckux coeauHeHuid. Oxcunpl. Kiaccudukanus oxcuaos:
coneoOpa3ymolue (OCHOBHBIE, KUCIOTHBIE, aM(OTEpHBIe) U HeconeoOpasyomue. Homenknarypa
OKCHJI0B. PU3NYECKHE U XUMUYECKHE CBOWCTBA OKCUAOB. [lomyuenne okcuIoB.

OcnoBanms. Kiaccudukarnust OCHOBaHWE: HIENOYM M HEPACTBOPHMBIC OCHOBAHHUSI.
Homenknarypa ocHoBaHui. Pu3nueckMe M XUMUYECKHE CBOWCTBA OCHOBaHUU. [lomydyenue
OCHOBAaHUM.

Kucnorsl. Knaccudukanus xucnor. Homenknarypa kucinor. Ou3HUecKue U XUMHUYECKHE
cBoiicTBa kuciot. Psan akruBaoctu metamuioB H. H. bekerosa. [lonyduenue Kucior.

Conu. Homenknatypa cosieid. @u3nueckue U XUMHUUYECKHE cBoicTBa cojied. [lomydyenue
COJICH.

I'eneTnyeckas CBA3b MEXKIYy KJIACCAMHU HEOPTAHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIpe/IeNIEHUE CO/IepKaHMsl KHCIopoa B BO3/yXe, OJIyYeHHue, cooupaHue,
pacrio3HaBaHME W HU3y4Y€HHE CBOICTB KHCIOpOJa, HAOMIOJEHHWE B3aWMOJICHCTBHS BELIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHHUKHOBEHHS U INpEKpallleHusi ropeHus (mokapa), 03HaKOMJIEHHE C
oOpa3liaMu OKCHJOB M ONUCAaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHHE, paclo3HaBaHUE U
U3YyYeHHE CBOWMCTB BojAOpona (TOpeHue), B3auMojencTBue Bojopoaa c¢ okcugom meau (I0)
(BO3MO’KHO MCIOJIb30BaHUE BUICOMATEPHAIIOB), HAOII0IeHIEe 00Pa310B BEIIECTB KOJIMYECTBOM 1
MOJIb, MCCJIEI0OBAaHUE OCOOEHHOCTEH pacTBOPEHHUS BEILIECTB C Pa3IMYHOW pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJIEIICTBHE BOABI C MeTaJlaMH (HaTpueM U KajblMeM) (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEOBAaHHE OOpa3lloB HEOPraHMYECKHUX BEIIECTB Pa3IMYHBIX KIIACCOB,
HaOJII0/IEHUE W3MEHEHUs OKpacKM WHAMKATOPOB B pAacTBOpPAx KHCIOT U LIEJIIOYEH, U3ydyeHHe
B3auMoiecTBus okcuaa menu (I1) ¢ pacTBOpoM CEpHOIM KHCIOTHI, KUCIOT ¢ METAJIAMU, PEAKITAN
HENTpaan3aluy, NoJydYeHUE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHE OJJHOTO METAJlIa APYTUM
U3 pPacTBOpa COJM, PELIEHUE SKCIEPUMEHTANBHBIX 3ajad Mo TeMe «Baxneilmmne kmacchbl
HEOPTraHWYECKHUX COECTHUHEHUI.

IHepuoauuecknii 3axoH u Ilepuognyeckasi cucrema xumudeckux sjiemenros /. U.
Menpneseesa. Ctpoenne aToMoB. XUMH4YeCKasi CBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbBIEC
peakuumn

[IepBble MOMBITKU KJIaCCUPUKAUN XUMUYECKUX J1eMeHTOB. [IoHsATHE O TpyMax cXOAHbIX
AJIEMEHTOB (IIeJIOYHBIE U IE€J0YHO3EMENbHbIE METAIIJIbL, TaJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEepHbIE OKCHJIbI U TUJPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmoamueckass cucremMa xumuueckux a3memeHtoB . H.
MenneneeBa. KoporkomepuoaHass W aJMHHONIEpHOAHAss ¢opMbl [lepromnueckoid cHUCTEMBI
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xumudecknx snemeHToB J[. M. MenneneeBa. Ilepuonbt u rpynmbl. DHU3WYECKUA CMBICI
MOPSIZIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIHI JJIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX siziep. M3oTomnbl. DnekTpoHsl. CTpoeHHUE 3IEKTPOHHBIX
o0osouek aroMoB TepBbIX 20 xuMHuueckux diemMeHToB Ilepmommueckort cuctembr J[. M.
MenpneneeBa. XapakTepucTUKa XUMUYECKOr0 3JIEMEHTA MO €ro noJjioxkeHuto B llepuoanueckoi
cucreme /1. 1. Meneneena.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U IIEPUOJIAM.

3nauenue [lepuognueckoro 3akona u Ileproanueckoil cHCTEMbl XUMUYECKUX HJIEMEHTOB
JUIs pa3BUTHs HayKH U npakTuku. 1. 1. Menaenees — y4€HbIl U IPayKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenb  okucineHus. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbl
OKHCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTETN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3lloB BEIIECTB METANIOB U HEMETANIOB, B3aMMOJCHCTBHE THUIPOKCHIA
LMHKAa C pacTBOpamMu KUCIOT M IIEJIOYEH, IPOBEACHHUE OIBITOB, WIIIOCTPUPYIOLIUX HTPUMEPDI
OKHCITUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIMI (TOpeHre, peakliuy Pas3yioKeHHs, COSTUHEHNUS ).

Meoswcnpeomemmnnie ceasu

Peanuzanus MexXnpeIMeTHbIX CBSA3€H MpHU U3YYEHUH XMMHUU B 8 KJlacce OCYILIECTBISAETCA
yepes UCMOIb30BaHNE KaK OOUINX €CTeCTBEHHO--HAYYHBIX MMOHATHIH, TaK U MOHATHH, SIBISIOIIUXCS
CHUCTEMHBIMU ISl OTACJBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO0111e eCTECTBEHHO--HAYYHBIC TOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIN3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTh, HAONIOJEHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNE,
U3MEPEHHE, MOJIEIb, SBJICHHE.

®dusnka: Marepus, aroMm, DdJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHWJ, W30TOIbI,
PaauoOaKTUBHOCTb, MOJIEKYJa, JJICKTPUUYECKUU 3apsij, BEIIECTBO, TeNO, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BETUYMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPaIbl, TOPHBIE TMOPOJbI, IOJIE3HBIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMuU4yeckux »siemeHTtoB J[. .
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B M3MEHEHHHU CBOMCTB XHWMHUYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOJAOB, KalHs, KalbLMUs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [leproanyeckoit cucteme U CTpOEHHEM WX aTOMOB.

CTpoeHMe BeIIeCTBA: BHUIbl XUMHUYECKOW CBS3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTATUIMUECKON PEIIETKU U BUJA XUMHUUECKOU CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKHMX BEIIeCTB. XUMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIaccaM HEOPTaHMYECKUX COCIMHEHHM, TeHETHYeCKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUYECKHX PEeakuil 0 pa3IUYHbIM MpHU3HaKaM (TI0 YUCIYy U COCTaBy
YYaCTBYIOIINX B PEaKIIMH BEIIECTB, MO TeIIOBOMY 3D (eKTy, 0 N3MEHEHUIO CTENIEHEH OKUCIIEHUS
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XUMHMUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, IO Yy4YacTUIO KaTaau3aTopa). OJK30- H
OHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTne o cxopoctu XuMU4eckoil peakiuu. [Tonstue 06 0OpaTHUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [IoHATHE O TOMOIEHHBIX M TE€TEpPOreHHbIX peakuusx. Ilonstue o
karanuse. [IonsaTue 0 XuMu4eckoM paBHOBECHH. DAKTOPBI, BIMSAIOLIME HA CKOPOCTh XUMUYECKON
peaKLuy U MOJI0KEHUE XMMUUECKOIO PABHOBECHSL.

OKHCIUTENIBHO-BOCCTAHOBUTEIBHBIE PEAKIIMU, JJEKTPOHHBIM OajaHC OKUCIMTEIbHO-
BOCCTAHOBUTENBHON peakuuu. CoCTaBlICHHE YPaBHEHHMM OKHCIIUTEIbHO--BOCCTAaHOBUTEIIBHBIX
peakLmii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALUU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHOHBI,
aHUOHBI. MexaHM3M MCCOLMALIMKU BEILECTB C Pa3IMUYHbIMU BUJIAMU XUMUYECKOH cBsi3U. CTeneHb
nucconranui. CUIIbHBIE U CI1a0ble 3JEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcClIoBHs MPOTEKAHUS peakUil HOHHOIOo OoOMeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHHUIl M COJEd B CBETE
IpEJCTaBICHUH 00 3IEKTPOIMTUYECKON aucconuanuu. KadecTBEHHbIE pPEAKIMM Ha HOHBI.
[TonsiTvie 0 TUAPONIN3E CONEH.

Xumuueckuii Ixkcnepumenm:

O03HAKOMJICHHE C MOJCIIMM KPUCTANIMYECKHUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METAJUIOB M HeMeTauloB (rpaduTra W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIIEOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKLUM OT BO3ACUCTBHS PA3IUUYHBIX
(bakTOpOB, HCCIIEI0BaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IMpOLEcca AUCCOLMALIUN
KHCJIOT, 11€J104€el U cosel (BO3MOKHO UCII0JIb30BAHNE BUAEO MATEPHAIIOB), IPOBEICHUE OIBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKAHUS PEaKUWii MOHHOTO oOMeHa (oOpa3oBaHHE Ocajka,
BbIJICJIEHUE Ta3a, 0Opa30oBaHUE BOJIbI), OMBITOB, WILTIOCTPUPYIOIIUX HPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEINIBHBIX pEaKUuil (rOpeHue, peakluu pa3iokKeHUs, COeAMHEHHs), Paclo3HaBaHUeE
HEOPraHMYECKUX BEIIECTB C IOMOINBIO KAueCTBEHHBIX pEaklUid Ha MOHbI, pELICHHE
HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 1 MX COeJUHEHHSA

OOmast xapakTepucTuka TrajgoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHue M (PU3MUECKHE CBOMICTBA IMPOCTHIX BELIECTB — TaJOr€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMeTalulaMu,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHME CBOWCTBa, IOJIyu€HHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPO/a Ha OPraHM3M UelloBeKa. BaykHelmme XiI0puabl
U X HaXO0X/IEHUE B IPUPO/IE.

O6mass xapaktepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (hU3MUECKHE CBOMCTBA NMPOCTBHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHBIE MOJAM(PHUKAIMN KUCIOPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBomopos, cTpoeHue, (U3MYEeCKue M XUMHUUYECKHe CBOWCTBA. OKCHIBI Cephl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KuCIOTa, PU3NYECKHE M XMMHUYECKHE CBONCTBA
(oO1e Kak MpeacTaBUTeNs Kiacca KUCIOT U crieluduueckue). XUMUYECKHE peakiuy, JexKaliue
B OCHOBE IIPOMBIIIJICHHOTO CII0c00a MOJTY4YEeHUsI CEpHOM KUCIOThI. [IpumMenenne cepHOi KHCIOTHI.
Conu cepHOUl KHCIIOTHI, KadyeCTBEHHAas peakius Ha cyiabdar-uoH. Haxoxaenue cepel u eé
COEIMHEHUH B IpHUpoAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAOLIEH Cpelbl COSUHEHUSIMH CEPBI
(KMCTIOTHBIE I0XKIH, 3arpsS3HEHUE BO3IyXa U BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBpaILCHHS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymnibel. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEHH OKHUCICHMs. A30T, paclHpoCTpaHEHHWE B MpUpoJe, (U3UYECKUEe U
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XUMHYECKHe cBOMCTBa. KpyroBopot azora B mpupoje. AMMHUaK, ero pu3ndeckue 1 XUMHUYECKUE
CBOWCTBA, MOJIydeHue u npuMenenue. Conu aMMOHUs, UX (PU3NYECKHe U XMMUYECKHE CBOICTBA,
npuMmeHeHue. KauecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJyueHHE,
¢du3nyeckue M XUMHUYECKHE CBOicTBa (oOmIMe Kak MpeAcTaBUTENs Kilacca KUCIOT U
cneunduyeckue). Mcnonap3oBaHue HUTPATOB M COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
yno0peHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAroLIeh cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINN
docdopa, puznueckue u xumuieckue cpoiictBa. Okcuna dochopa (V) u dochopHas KuciIoTa,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosyyeHue. lMcmonb3oBanue ¢ochaToB B KauecTBe
MUHEPAJIbHBIX YI00PEHHA.

OO6mas xapakrepuctuka 351eMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHU OKUCICHMs. YTIIEepoJ, aJUIOTPONHbIE MOIUPUKALIMH, PACIIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMU4eckue cBoiictra. Ancopbuusa. Kpyropoport yriepoaa B mpupoe.
Oxkcupapl yriaepoaa, ux GU3NYECKUe U XMMUYECKHE CBOMCTBA, JIEHCTBUE HA JKUBbIE OPIaHU3MBI,
MOJIy4YeHUE U MPUMEHEHUE. DKOJOTHYECKUE MPoOJIeMbl, CBSI3aHHbIE ¢ OKcuioM yriepona (IV),
TUIoTe3a I100aJbHOr0 MOTEIUICHUs KiIMMaTa, NapHUKOBBIN 3¢ddekr. YronpHas kuciora u eé
COJM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, MOJydeHHe M npumeHeHue. KauecTBeHHas
peakuus Ha KapOoHaT-uoHbl. Mcnonp30Banue kapOOHATOB B OBITY, MEAUIIMHE, IPOMBILIUIEHHOCTH
U CEJIbCKOM XO35HCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHMSX YIiepoja
(MeTaH, 3TaH, THJIEH, alleTUJIEH, 3TaHOJ, IJIMLEPUH, YKCYCHast KucioTa). [IpupoHble HCTOUHUKU
YIIIEBOAOPOAOB (Yroib, IPUPOAHBIN ra3, HePTh), MPOIYKTHl UX MepepaboTKu (OeH3MH), UX POJIb
B OBITY ¥ IPOMBIIIICHHOCTH. [IoHSATHE O OMOJIOTMYECKH Ba)KHBIX BEUIECTBAX: KHUpax, OenKax,
yIJIEeBOAAX — M UX POJM B JKU3HU UeJOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX U
HEOPraHMYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWCTBA, IOJY4YEHHE M IPUMEHEHUE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencraBieHuss o0 okcune kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiimue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobiembl
0€30MacHOro UCNOIb30BaHMS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenn:

u3ydeHre o0pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEaKLUi Ha XJIOPUA-UOHBI U HAOIOJEHHE NMPU3HAKOB MX NMPOTEKAHUS, OIBITHI,
oTpaxaromue (pU3NUeCKue U XUMUYECKHE CBOMCTBA TaJloT€HOB UM MX COEJUHEHHH (BO3MOXHO
UCIIOJIb30BaHUE BHUJAEOMATEpUaoOB), O3HAKOMJIEHHE C 0OpasllaMd XJIOpUAOB (TaJOre€HUA0B),
O3HaKOMJIEHHE ¢ oOpa3namMu ceppl M €€ COEAMHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BU€OMaTepuasoB), HaOdIOfeHHEe Tpolecca OOYINMBaHUS — caxapa IOJ  JeicTBUEM
KOHIEHTPUPOBAHHON CEPHOI KHUCIOTHI, U3yYeHHNEe XUMHUUYECKUX CBOMCTB pa30aBiIeHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cylnb(aT-uoH U HaOIOJIeHuEe IpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMu a30THHIX M (POCHOPHBIX yIOOpEeHHUH,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE W U3yYE€HHE CBOMCTB aMMHaka, IPOBEJCHHE
KayeCTBEHHBIX peaklnii Ha MIOH aMMOHUA U (pocaT-noH U U3y4eHHE TPU3HAKOB X MPOTEKaHUs,
B3aMMOJIEICTBHE KOHLIECHTPUPOBAHHOW a30THOM KHUCJIOTBHI C MEbI0 (BO3MOXKHO HCIIOJIB30BAHUE
BUJEOMATEPHAJIOB), H3Y4YE€HUE MOJETCeH KpUCTAJUIMYECKUX peHIETOK anmasza, rpadura,
(ysiepeHa, 03HAKOMIJIEHHE € MTPOLECCOM aCOPOIIMM PAaCTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM
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yIJ1EM U yCTPOUCTBOM MIPOTHBOrasa, Mojly4eHrue, coOnpaHue, paclio3HaBaHue U U3y4eHHE CBOWCTB
VIJIEKUCIIOTO Ta3a, MPOBEICHHWE KAauyeCTBEHHBIX pEaKIMil Ha KapOOHAT M CHJIMKAT-UOHBI U
W3y4YCHUE TMPU3HAKOB HX MPOTEKAHHS, O3HAKOMJIEHHE C MPOAYKUHUEH CHIJIMKATHOU
MIPOMBILIUIEHHOCTH, PEIIEHHUE YKCIIEPUMEHTAIbHBIX 3aJ1a4 110 TeMe «BakHelmue HeMeTaJlIbl U UX
COCIMHEHUS».

MeTajibl M UX COeIUHEHUS

OO0m1as xapakTepUCTUKAa XUMUYECKHUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH UX TIOJIOKECHUS
B [lepmoanueckoil cucreme xumuueckux siemeHToB . M. MenaeneeBa u CTpOEHHsS aTOMOB.
Crpoenue MeramioB. Mertamnyeckas CBSI3b M METAUIMYECKAs] KPUCTAINIMYECKAS PELIETKA.
DNEKTPOXUMUYECKUNA psAJl HampsokeHuM MerauioB. DU3MYecKHe U XUMUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MoMyd4eHus: MetauioB. [ToHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CmuaBbl (CTaib, YyryH, AIOPATIOMUHUNA, OpOH3a) M UX
MPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounbie MeTauibl: ONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenpaeneeBa, CTpOEHHE UX aTOMOB, HAXOXIEHUE B Ipupoac. OPU3HMYECKHE U XUMHUYECKHE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HaTpusl U Kanus. [Ipumenenue
LIEJIOYHBIX METAIOB U UX COCIMHEHUN.

[I{erouHO3EMENBHBIE METAIUIBI MATHAN U KaJIbLUI: MI0JI0KeHKE B [lepuoanyueckoi cucreme
xuMmudeckux 3nemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HaXOXKJICHHUE B IMPHUPOJE.
®u3nueckue U XUMHUYECKUE CBOMCTBA MarHus M Kajbls. BaxkHelnme COeIMHEHHUs KalabLus
(oxcun, rugpokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHHSI.

AmoMuHuii: nonoxxenue B Ilepuonmyeckoil cucteme xumudeckux snemeHTo [ U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXKIAEHUE B npupoae. PU3NYECKHE U XMMHYECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH A ATFOMHHHSL.

Kenezo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OU3nvecKue 1 XMMHYECKHUE CBOMCTBA
xene3a. Oxkcuapl, rujapokeunbl u conu skenesa (II) m xenmesza (III), mx cocraB, cBoiicTBa u
MOJyYEHHE.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE ¢ 00pa3liaMy METAJJIOB U CIUIABOB, UX (PU3MUECKUMHU CBOMCTBAMU, U3yUYEHUE
pe3yabTaTOB KOPPO3UH METAIOB (BO3MOKHO MCIIOIH30BAHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aMMOJICHCTBUS OKCHJA KajbllUsi M HATpUS C BOJOM (BO3MOXKHO HCHOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs jKee3a B
KHUCTIOoposie  (BO3MOXKHO  MCIIOJIb30BaHME  BUAEOMATEpUAOB), IPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHWsl, KajbIlMs, aIFOMUHUS, [IMHKa, xene3a (I1) u xenesa
(IIT), memgu (II), HaGmroieHNE U OMKMCAHUE MPOIECCOB OKPAIIMBAHKS TJIAMEHW MOHAMH HATPHS,
Kamusi U KaJiblusg (BO3MOXHO HCIIOJNB30BAHHME BUAEOMATEPUAIOB), UCCIIEIOBaHIE aM(pOTEPHBIX
CBOWCTB T'HJIPOKCHAA AIFOMUHMS U THAPOKCUIA [IMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 33/1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa u MaTepuainsl B MOBCEIHEBHOM KU3HU 4YelIOBEKa. be3omacHOe MCIOJIb30BaHUE
BEIIECTB M XWMHUYECKHX peakiuii B ObiTy. [lepBas momMomp NpW XUMHUYECKHX OXOTax |
OTpaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpebl (MpeaenbHas A0MyCcTUMasi KOHIEHTpaLHs
Beriects, ganee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKCnepumenm:
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n3y4deHue o0pasIoB MaTeprajoB (CTEKIIO, CIIJIaBbl METAJIJIOB, TIOJIMMEPHBIC MATEPHAIBI).

Mestcnpeomemnvle cea3u

Peanuzanus MexXnpeaMETHBIX CBsI3€M MPU U3YYEHHUU XMMHH B 9 Kjacce OCYIIECTBIISETCS
Yyepe3 MCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK ¥ MMOHSTUH, SBISIOIIUXCSI
CHCTEMHBIMHU ISl OT/ICIBHBIX MPEJMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO01mure ecTecTBEeHHO-HAYYHBIE MOHSATHUS: HAYYHBIN (PaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHATTU3,
CHHTC3, Knaccn(bmcaum{, MNEpUOANYIHOCTD, Ha6HIOIIeHI/I€, SKCIICPUMCHT, MOACIIMPOBAHUC,
U3MEPEHUE, MOJICIIb, SIBJICHUE, TAPHUKOBBIA YPPEKT, TEXHOJIOTHSI, MATCPHAIIBL.

Odwusuka: Martepusi, aroM, O3JCKTPOH, TIPOTOH, HEWTPOH, HWOH, HYKJIHI, H30TOIIBI,
pPaIMOaKTUBHOCTh, MOJIEKYJA, DSICKTPUYCCKHHA 3apsii, TPOBOJAHHUKH, MOJIYIPOBOJHUKH,
JVBJICKTPUKHU, (POTOPIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTAILTUIECKasl PEIIETKA, CIUIaBbl, (U3HMUECKUE BETMYUHBI, CTUHHIIBI
U3MEpEHUs, KOCMUYECKOE MPOCTPAHCTBO, TIaHEeThl, 3BE3/1b1, COHIIE.

buonorust: ¢ortocuHTe3, apIXaHWE, OWOcepa, dKOCcHCTEMa, MUHEpAIbHBIC YIOOPCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BEIICCTBA.

['eorpadus: armocthepa, rumpocdepa, MHHEpPaJbl, TOPHBIE TOPOJIBI, TOJC3HBIC
HCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

Ilnanupyembie pe3ybTaThl H3y4YeHHs YUeOHOT0 mpeaMeTa

JINYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yJIbTaThl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIEro 0Opa30BaHUs
JOCTUT'AOTCA B XO1€ O6y‘~I€HI/I$I XUMHUHU B €AUHCTBC yqe6H0171 nu BOCHI/IT&TCJ’II}HOﬁ NCATCIIBHOCTH B
COOTBETCTBUU C TPAAUIMUOHHBIMU  POCCHUMCKHUMH  COLIMOKYIBTYPHBIMH ¥  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHITHIMU B OOIIECTBE MpaBUIaMH U HOPMaMH TOBEICHUS H
CIIOCOOCTBYIOT IIPOIIECCaM CAMOTIO3HAHUS, CAMOPA3BUTHS M COITHATN3AINN 00 YyIarOIIUXCSI.

HI/ILIHOCTHI)IG pe?;y.]'II)TaTI)I OTpa)KaIOT TOTOBHOCTH 06y11a101111/1xc;1 pYKOBOI[CTBOBaTBCﬂ
CUCTEMON TO3UTHBHBIX IIEHHOCTHBIX OPHEHTAIlMi M pacIIMpEHHE OMbITa ACSITENbHOCTH Ha e
OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOI'O OTHOIIEHHUSA K OT€YECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, TIOHMMAaHUS 3HAUeHUs XHUMHUYECKONM HayKH B J>KM3HHM COBPEMEHHOrO OOIIEeCTBa,
CIIOCOOHOCTH BJIQJIETh JOCTOBEPHOW MHGpOpMAIueil 0 MmepeaoBhIX JOCTUKEHHUSIX U OTKPBITUAX
MHUPOBON M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE
MHpa U O0IIECTBA;

2) rpa:KIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMMAIBHBIX HOpPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJIJICKTHUBE, KOMMYHHKaTHBHOfI KOMIICTCHTHOCTHU B 06H1€CTB€HHO HOH@SHOﬁ,
y4eOHO-HCCIIeIOBATEIILCKON, TBOPUYECKONM W JPYrHMX BHIAX JAESATCIBHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HON COBMECTHOM JESTEILHOCTH MPH BBIMOJHEHUN YUeOHBIX, TO3HABATEIBHBIX 3a7ad,
BBITIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aUMOIIOHUMAHHUIKO W B3aMMOIIOMOIIIN B npouecce 3TOI71 yqe6H0171 JACATCIIbHOCTU, I'OTOBHOCTHU
OIICHHUBATH CBOE IIOBECACHUEC 1N HOCTyl'IKI/I CBOHX TOBapI/IH_[eﬁ C IIO3UIINnn HpaBCTBeHHBIX nu HpaBOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOI'0 MO3HAHMS:
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MHUpPOBO33PEHYECKHE TIPEACTABICHUS O  BENIECTBE M  XUMHUYECKOW  pEaKIuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBISIONIME OCHOBY JUISI
MOHWMAHUS CYITHOCTH HAYYHON KapTUHBI MUpPA, IPEJICTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHSI IPUPOIBI, B3AMMOCBS3SX YEJIOBEKA C MPUPOIHON CPEAOH, O POJIH XMMHUU B ITO3HAHUU
ITHX 3aKOHOMEPHOCTEH;

MO3HABATEIIGHBIE MOTHUBBI, HAIPABJIICHHBIC HA IIOJIyYCHHWE HOBBIX 3HAHUN MO XHMHH,
HEOOXOMUMBIC Il OOBSCHEHUS HAOJIOIaeMBIX TMPOIECCOB U SIBJICHUMN, MO3HABATEIBHOM,
UH(POPMAIIMOHHON M YUTATEIBCKON KYJIBTYPhI, B TOM YUCIIC HABBIKOB CAMOCTOSITEIIEHOW pabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIMTEPATypOU, JOCTYMHBIMH TEXHUYECKUMHU CpPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYEHHI0 M TIO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa30BaHMIO, MMPOSKTHONW M HCCIIEIOBATEIBCKON JIEATEIILHOCTH, K OCO3HAHHOMY BBIOODY
HAIPABJICHHOCTH ¥ YPOBHsI OOYYCHUS B JAJIbHEHIIEM;

4) popmMupoBaHHSA KYJILTYPHI 310POBbSI:

OCO3HAHHUE IICHHOCTH XU3HHU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3/IOPOBBIO, YCTAHOBKHU
Ha 3JIOPOBBI 00pa3 >KU3HU, OCO3HAHHME TIOCJICACTBUNA M HENPHUITHE BPEIHBIX NPUBBIYCK
(ynotpebneHusi ankorojsi, HApKOTHUKOB, KypeHUs), HEOOXOIUMOCTU COOIIOACHHS TPaBUII
0€30MacCHOCTH MPHU OOPAECHUH ¢ XUMHUYCCKHUMH BEIIECTBAMH B OBITY M pEaTbHOMN KH3HHU;

5) Tpy10BOr0 BOCIIUTAHMS:

UHTEpEC K MPAKTUYCCKOMY M3YYCHHUIO MPODECCHii U Tpy/a pa3IudHOrO POJia, YBAXKCHHUE K
TPYAY U pe3yJibTaTaM TPYIOBOU IESATEILHOCTH, B TOM YHCJIC HA OCHOBE TPUMEHEHHS TIPEAMETHBIX
3HAHMA TI0 XHMHHW, OCO3HAHHBIA BBIOOP WHIWUBUIYATbHOW TPACKTOPUH TIPOJIOIDKEHUS
o0pa3oBaHUs C Y4E€TOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX
WHTEPECOB U TMOTPEOHOCTEH, ycHemHol mnpodeccHoHalbHON MAESITeNTbHOCTH W Pa3BUTHUS
HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATHCS B MPOGECCHOHATBLHON CPe/IE;

6) IKOTIOTrNYECKOT0 BOCTIUTAHMS

OKOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K TPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3JI0pPOBOTO M 0e30MacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HAHUE IIEHHOCTU COOJTIOJICHUS MPaBHJI O€30MaCHOTO TTOBEACHUS MPU pabOTe C BEIIECTBaMH,
a TaKKe B CUTYAIHSX, YIPOXKAOIIAX 370POBBIO U KU3HHU JTIOJICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MTOJTyJYaeMble IPU U3YYCHUH XUMHH, 7Sl pEIICHUs 3a/a4,
CBS3aHHBIX C OKPYXKAIOUIEH NPUPOTHONW Cpelnoil, MJisl TOBBIIMICHUS YPOBHS HKOJIOTHMYECKOM
KYJIBTYPBI, OCO3HAHUS TJI00ATHFHOTO XapakTepa dKOJIOTHYSCKUX MPOOJIEM U MyTeld WX perieHUs
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHUECKOTO MBIIUICHUS, YMCHHS PYKOBOJICTBOBATHCS M B
MO3HABATEIbHON, KOMMYHUKATUBHOW U COLIMATBLHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTanmpeaMETHBIX Pe3yJIbTaTOB BBIICISAIOT 3HAYMMEBIE IS (OPMHUPOBAHUS
MHPOBO33pEHHUsST OOIICHAYYIHBIC MOHATHS (3aKOH, TEOpHs, MPUHIUI, TUNOTEe3a, (aKT, CHCTEMa,
MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPhIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYeOHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATUX MPEIMETOB (OPMUPOBATH MPEICTABICHUE O
[IEJIOCTHOW HAyYHOW KapTHHE MHpa, U YHHUBEpPCAIbHBIC YUeOHBIC NEHCTBUS (ITO3HABATEIHHBIC,
KOMMYHHKATHBHBIC, PETYJATHBHBIC), KOTOpbIe 00ecreunBarOT (OPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOM e TEILHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble Jiornyeckue AeicTBUA:
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YMEHHS HCIOJIb30BaTh IPHUEMBI JIOTHYECKOIO MBIIUICHUS IIPM OCBOCHUM 3HAHUU:
pacKpbIBaTh CMbBICII XMMUYECKUX MTOHATUH (BBIAENIATH UX XapaKTEPHbIE IPU3HAKHU, YCTAHABINBATh
B3aUMOCBSI3b C JIPYTMMHU TOHATUSMH), HCIIOJNB30BaTh MOHATHS JUI OOBSCHEHHUS OTIEIbHBIX
(akTOB U SIBJIEHUH, BBIOUPATh OCHOBAHUS U KPUTEPUH JUTSL KIACCU(PUKALIMY XUMUYECKUX BEILECTB
U XMMHMYECKHX peaKIHi, YCTaHaBIMBATh MPUYUHHO-CIECJCTBEHHBIE CBSI3U MEXIY OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIAYKTUBHbBIE, NEAYKTUBHbBIC, [10 aHAJIOTUN),
JIeJ1aTh BbIBOJIbI U 3aKJIFOUEHUS;

yMEHUE NPHUMEHATh B MpOLEeCCe MO3HAHUSA MOHATHS (IPEAMETHbIE U MeTalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, IPeoOpa3oBbIBATH HIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XuMHu4yeckass ¢GopMyna M ypaBHEHHE XHMHYECKOH peakuud — TpU pPELlICHHH Y4eOHO-
IIO3HABATEJIBHBIX  3alad, C Y4E€TOM OTHUX MOJEIBHBIX NPEICTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U
XUMHYECKHX PEaKUWi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIC CBS3U H
IIPOTUBOPEYMS B U3y4aEMBbIX IIpOLECCaX U SIBJICHUSIX.

ba3zoBble ucciaenoBarenbcKue 1eHCTBUSA:

YMEHME HCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHl B KaueCTBE MHCTPYMEHTa IIO3HAHUSA, a
TaKK€ B KayecTBE OCHOBbI i (POPMUPOBAHUS THUIOTE3bl 10 IPOBEPKE IPABHIBHOCTU
BBICKA3bIBAEMBIX CYXJICHUI;

npuoOpeTeHue OmbiTa MO IUIAHUPOBAHMIO, OpraHM3allid U NPOBEICHHUIO YYEHHYECKHUX
9KCHEPUMEHTOB, YMEHHE Ha0JI0JaTh 3a X0/I0M MPOLIECCca, CAaMOCTOATENbHO IPOTHO3UPOBATh €r0
pe3ynbTar, (HopMyIHpOBaTh OOOOIICHHWS W BBIBOJBI IO pPE3yJIbTaTaM IPOBEAEHHOTO OIIBITA,
UCCJIEIOBAHMsI, COCTABIIATh OTUET O IPOJEIaHHON padoTe.

Pabora ¢ nnopmanmeii:

yMeHHue BbIOUpaTh, aHAIU3UPOBATh U HHTEPIPETUPOBATh HH(OOPMALIMIO PA3IMUHBIX BUI0B
1 (GOpM IPECTaBICHHUS, TOJYyYaEMYIO U3 Pa3HbIX HCTOUHUKOB (HAyYHO-TIONYJIsIpHAs JTUTepaTypa
XUMHYECKOI'0 COJIEpKaHus, ClIpaBOYHbIe MocoOus, pecypcsl IHTepHeTa), KpUTHYECKH OLIEHUBATh
IPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHUE NPUMEHSTh pa3INyHble METOIbl U 3alpOChl PU NOUCKE U 0TOOpe HHPOPMALIUU U
COOTBETCTBYIOILIMX JIaHHBIX, HEOOXOAMUMBIX ISl BBIIOJIHEHUS YY€OHBIX U MO3HABATEIbHBIX 3a7a4
ONpeAeNéHHOr0 THIA, MPUOOPETEHHE OMbITa B 00JIACTH HUCHOJIB30BaHUS HH(OPMALMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTHH, OBJIaJ€HUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTUMANBHYIO (opMy mpeacTaBiIeHUS
nH(pOpMallMl U WUIIOCTPUPOBATh pEIIaeMble 3a/aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduku U X KOMOUHALUSAMU;

YMEHHUE HCIONb30BaTh U aHAIU3UPOBaTh B Mpolecce y4yeOHOM M MCCIIeq0BaTENbCKOM
NeSITeIbHOCTH HH(POPMAIIMIO O BIMSHUM MPOMBIIIUIEHHOCTH, CEIbCKOT'0 X03IHCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY KaroIEeH IPUPOJHON Cpebl.

KoMmMyHHKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

yMEHHUsl 3agaBaTh BOINpPOCH (B XoJe auanora W (WIM) JAUCKYCCHH) TIO CYLIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATh CBOM MPEUIOKEHUS OTHOCUTEIIHO BBIOJHEHHS
MPEI0KEHHOM 3a/1a4u;

YMEHHUSI IPEACTABIATH MOJyYE€HHBIE PE3yJIbTaThl TO3HABATENIBHOM JAEATEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTaxX; JAejaTh IPE3CHTALMI0 PE3YJIbTaTOB BBIIOJHEHUS XHMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OINbITa, J1a0OPaTOPHOW pPabOTHl MO MCCIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);
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YMEHHUSI Yy4eOHOTO COTPYJHHMUYECTBA CO CBEPCTHUKAMU B COBMECTHOM I1O3HABAaTEIbHON U
UCCIIEIOBATEIbCKON JICATENIbHOCTH TPH PEIICHHHM BO3HHUKAIOIIUX MpoOJieM Ha OCHOBE ydéra
OOIIMX WHTEPECOB U COTJACOBaHMS NO3MLUH (00CYXKIEHHsS, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMbD», KOOPAUHALIAA COBMECTHBIX AEUCTBHH, ONIPENEICHUE KPUTEPUEB T10 OLICHKE KayecTBa
BBITIOJIHCHHOW pabOThI U IpyTue).

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHUE CaMOCTOSITENIBHO ONPEACIATh LENH ACSITEIBHOCTH, IIJIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJMPOBAaTh M INPU HEOOXOAWMOCTH KOPPEKTHPOBATh CBOIO JIEATENBHOCTh, BBIOUpPATh
HaunOoJsee 3P PeKTUBHbBIE CIIOCOOBI pellIeH s y4eOHBIX U [T03HABATEIbHBIX 3a/1a4, CAMOCTOSITEIbHO
COCTABJIATh UM KOPPEKTUPOBATH IPEJI0KEHHBIN aJITOPUTM JEHCTBUM IIPYU BBIIIOJIHEHUH 33 JaHUN
Cc y4€TOM NOJy4YeHHsS HOBBIX 3HAHUA 00 HM3y4aeMbIX OOBEKTaX — BEUIECTBAX M pPEAKLUsX,
OLICHUBATh COOTBETCTBUE IOIYYCHHOI'O PE3yiIbTaTa 3asBJICHHOMN LI€JIH, YMEHHE HUCIOJIb30BaTh U
AHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMbI€ B YCIIOBUH 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMeTHBIX pe3yJabTaTOB II0 OCBOCHHUIO O0S3aTEIBHOTO COACpKAHMS,
YCTAHOBJICHHOTO JaHHOM (¢exnepanbHON pabouell MporpamMMmol, BBIJIENAIOT: OCBOCHHBIE
o0yyarolMMHUCsT Hay4yHbIE 3HAaHUS, YMEHUS WU CIOCOObI JeicTBui, cneuuduyeckue ams
npeaMeTHOM oOnactu «XHUMHA», BUIBl JACATEIBHOCTH IO IOJIYYEHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALMU, IPEOOPA30BAHUIO U IIPUMEHEHUIO B PA3IIMYHBIX YUEOHBIX U HOBBIX CUTYAlLIUSX.

K xonuy oOyueHus B 8 kJiacce mpeaMeTHbIe pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX NOHATHI: aTOM, MOJEKYJA, XUMUYECKUN
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, CMech (OJHOpOAHAs U
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTENIbHAs aTOMHAass M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasi 10J1s1 XMMUYECKOT0 3JIEMEHTa
B COCJUHEHHUHU, MOJSpPHBIA 00BEM, OKCHA, KHUCJIOTa, OCHOBaHUE, COJb,
3IIEKTPOOTPHULIATENILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKasl peakiysl, Kiaccupukaus
PEaKIUi: peakuy COCAVNHEHUS, PEAKIINK Pa3JI0KEHHUs, PEAKLIUN 3aMELIEHUs, PEaKIIUU
o0MeHa, 7K30- U SHIAOTEPMHUUYECKUE PEaKIuu, TEIUIOBOM A (eKT peakiuu, Sapo aToma,
AJIEKTPOHHBIN CJION aTroma, aTOMHas OpOMTanb, PagUyC aToMa, XUMHYECKas CBs3b,
NOJISIPHAsE W HENOJSApHAas KOBAJIEHTHAas CBs3b, MOHHAs CBA3b, MOH, KAaTUOH, aHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B paCTBOPE;

¢ JUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMUYECKUX IOHATHA U MPUMEHATH JTU
MIOHATUS ITPU ONMCAHNMM BEIIECTB U UX MPEBPAICHUM;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJISi COCTaBIeHHS (OpMYyT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

® OmNpeleNisITh BaJeHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJIEKHOCTh BEHIECTB K
OTpeNieIEHHOMY KJIacCy COEIUHeHMH 1o QopMmynam, BHI XHUMHYECKOH CBS3H
(KOBaJICHTHasi U MOHHAs) B HEOPTaHMUECKUX COCTMHEHUSX;

e packpsiBath cMmbich Ilepuonnueckoro 3akona [I. M. MenpeneeBa: neMOHCTpUpPOBAThH
[IOHUMAHUE IEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX JJIEMEHTOB OT HX
nosoxkeHuss B Ilepuonnueckoil cucTeMe, 3aKOHOB COXPAHEHUS MacChl BEIIECTB,
ITOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOTaJIpo;

e ONUCHIBATH M XapakTepus3oBaThb TabmuuHyoo (opmy Ilepuoanyeckoit cucremsl
XUMHYECKHMX AJIEMEHTOB: pa3jinyaTh IMOHATUS «JaBHas noarpynmna (A-rpynma)» u
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«tobounas mnoarpynma (b-rpynma)», Mameie W OoibIIKE TEPHOIBI, COOTHOCHTH
0003HaueHHsI, KOTOphle UMetoTcst B Tabiuue «llepuonmyeckas cucreMa XMMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0llee YHUCIO JJIEKTPOHOB U
pacrpeziefieHue UX MO0 JICKTPOHHBIM CIIO0SM);

e iaccu(UIUPOBATh XUMUUECKHE 3JIEMEHThI, HEOPraHUYECKHE BEIIEeCTBA, XUMHUYECKHE
peakuuu (110 YMCIy M COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIUIOBOMY
dbdexry);

® XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XWMHYECKHE CBOWCTBA BEIECTB Pa3TUYHBIX
KJIaCCOB,  IIOJATBEP)KJas  ONHCAHUE IPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUii;

® [IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT UX KAa4ECTBEHHOI'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHHSI XUMUYECKHUX MTPEBPAIICHUI B Pa3JIMYHbIX YCIOBHSIX;

®  BBIYHUCIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTa 1Mo (hopMyIe COeTUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

® [PUMEHSTh OCHOBHBIE OINEPALMU MBICIUTEIBHON AESITENbHOCTH — aHalW3 U CUHTES,
cpaBHEHHE, 0000IIeHNE, CUCTEeMAaTH3aINI0, KIACCU(UKALNIO, BBISBICHUE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€M — JUJI1 M3Y4YEHUS CBOMCTB BEIIECTB U XMMHUYECKUX PEAKIIU,
€CTeCTBEHHO-Hay4YHbIE METOIbl TO3HAHUS — HAOIIOACHHE, U3MEPEHHE, MOJICIIUPOBAHHE,
AKCIIEPUMEHT (peabHbIi U MBICICHHBIN);

e cleloBaTh MpaBUjiaM [OJIb30BAHHUS XMMHUYECKOM TOCYAOH H  J1a00paTOPHBIM
o0opy/soBaHHEM, a TaKXkKe IMpaBHJIaM OOpaIlEeHUs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKILHUSMU 1O BBIMOJIHEHUIO 1a00paTOPHBIX XUMUYECKUX OIIBITOB MO MOJYUYEHUIO U
coOMpaHHI0 Ta3000pa3HBIX BEHIECTB (BOJOPOJAAa W KHUCIOpPOAA), MPHUTOTOBJICHHUIO
PacTBOPOB C OINPEAECIEHHON MacCOBOM I0JIEM PaCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
Y IIPOBOAMTH XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIEJIOUEH U
KHCJIOT C TIOMOIIIBI0 HHIMKATOPOB (JIakmyc, (heHondTaaenH, METHIOPAHXK U IPyTHUe).

K koHny oOydeHus B 9 kijacce NpeIMETHBIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI

oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHATHUN: XUMUYECKHI AJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEIECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
AIIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHUCIICHUS, XUMHYECKas PEaKLMsl, XUMHUUYECKas
CBSI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBIN 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsl JUCCOLMAIUS, peaklUud HMOHHOrO OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBbIE pPEaKIIUHy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUU,  OKUCINUTEIb,  BOCCTAaHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aMPOTEpHOCTh, XUMHUUYECKas CBA3b
(koBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpHUCTaJUIMuecKas peleéTka, KOppO3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XHMHMUYECKOM pEaKLUH, NPEIeNbHO JTOIyCTHUMas
koHuentpauus [1JIK Bemectsa;

® WJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHYECKHX INOHSITHUH W TPUMEHATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JJIsi COCTaBIeHHS (OpMYyT BELIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIN;
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e oOmpenensiTb BAJICHTHOCTh W CTENEHb OKHUCICHUS XHUMHYECKHX OJJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPHUHAJICKHOCTh BEIIECTB K OINPEeACIEHHOMY
KJIACCy COENMHEHUH 1o QopmynaMm, BUJ XUMUYCCKOW CBSI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps]l HOHA IO XUMHUYECKOH
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAIIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

e packpsiBath cMbich [lepuoguueckoro 3akona /. 1. MenaeneeBa u 1€MOHCTPUPOBATH
€ro MOHMMAaHME: OIMHUCHIBATH U XapakTepu3oBaTh TabnuuHyoo ¢opmy Ilepuonuueckoit
CHCTEMBbl XMMHMYECKHX OHJIEMEHTOB: pa3jHuaTh IMOHATHA «rJIaBHas noarpymma (A-
rpymnmna)» u «nobouynas mnoxarpymmna (b-rpynma)», manbie W OonblIMe MEPUOJBI,
COOTHOCUTBH 0003HAUEHUS, KOTOPbIE UMEIOTCS B IEPUOINYECKOM TaOIHIIe, C YUCIOBBIMU
XapaKTePUCTHUKAMU CTPOCHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsii A1pa,
o0Imiee YuCIIo AJICKTPOHOB U PaclpeielieHUue MX IO 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH
o01Ire 3aKOHOMEPHOCTH B W3MEHEHHHM CBONCTB SJEMEHTOB W HUX COCJAMHEHHUI B
npeJenax MajbIX MePUOJIOB U TJIABHBIX MOATPYII ¢ YUETOM CTPOCHHUS UX aTOMOB;

e Kiaccu(UUIUPOBATh XMMHYECKHE JIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMHUECKUE
peakiuu (10 YHCIy M COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTETNeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);

® XapakTepu3oBaTh (OMUCHIBaTh) OOmIME U cHerupUuYecKue XHWMHUYECKHUE CBOWMCTBA
IPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPKIasi ONMMCAHUE TIPUMEPAMH MOJICKYIISIPHBIX U
WOHHBIX YPaBHEHUU COOTBETCTBYIOIINX XUMHUYCCKUX PEAKIUH;

® COCTaBJIATH YPaBHEHUS JIEKTPOJUTHUUECKON AUCCOIMALMY KUCIIOT, IIEI04Yei U comei,
IIOJIHbIE U COKpPALIEHHBIE YPABHEHUS PEAKIMI HOHHOrO OOMEHA, ypaBHEHUS pEaKlUid,
HNOJATBEPXKIAIOIIMX ~ CYLIECTBOBAaHME TI'€HETHYECKOM CBA3M MEXAY BelLIeCTBaMHU
pa3IMYHBIX KJIACCOB;

® DACKpBIBATh CYIIHOCTh OKHUCJIMTEIbHO-BOCCTAHOBHUTEIBHBIX pEAKLUUI MOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOT0 OajlaHCca ITHX PeaKLuii;

e [IPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUH B Pa3INYHBIX YCIOBUSX;

® BBIYHCIATH OTHOCUTEIHHYIO MOJICKYISPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MacCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

e coOmoJaTh MpaBWJa IMOJB30BAHMSA XUMHYECKOM TOCyAoM U J1abOpaTOPHBIM
o0opy/soBaHuEM, a TakKe IpaBuiIa OOpallleHUs] C BELIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMH TIO BHIMIOJTHEHUIO T1a00paTOPHBIX XUMUUYECKUX OTBITOB IO MOJIYYCHUIO U
COOMpaHUIO ra3000pa3HBIX BELIECTB (aMMHAKa U YTIIEKUCIOTO ra3a);

® MPOBOJUTH PEAKIUU, MOJITBEPKIAIONINE KAYECTBEHHBI COCTaB Pa3jIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHI-, OpoMuI-, WOAMI-, KapOoHat-, Qocdar-,
CWJIMKaT-, Cynb(}ar-, THIPOKCHJ-UOHBI, KATHOHBI aMMOHHUS W HOHBI HM3y4ECHHBIX
METaJIJIOB, MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPraHMUYECKUX BEIIECTB;

® T[PUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON AESTENbHOCTH — aHalW3 U CUHTES,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMaTU3alUI0, BBIIBICHWE MPUYHMHHO-CIIEICTBEHHBIX
CBsi3el — JUI1 M3YyYeHHs] CBOMCTB BELIECTB M XMMUYECKHX PpEaKluil, eCTeCTBEHHO-
Hay4HbIE METO/IbI TO3HAHUS — HAOJI0ACHUE, U3MEPEHHE, MOICTTMPOBAHNE, IKCIIEPUMEHT
(peanbHBII U MBICTICHHBIH ).
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MMPOBEPSEMBIE TPEFOBAHMSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOI'PAMMBI

8 KUIACC
Kox .
IIpoBepsiemble NpeIMeTHbIE Pe3yabTATHI 0CBOCHHS OCHOBHOM
NpoBepsAeMoro .
o0pa3oBaTe/IbHON NMPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yabTara
1 ITo Teme: «IlepBoHaYaIbHBIE XUMUYECKUE TIOHITHUS»

PacKpbIBaTh CMBIC]I OCHOBHBIX XHUMHMUYECKUX MOHSATUNA: aTOM, MOJICKYJIa,
XUMHUYECKHUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIECTBO, CMEChH
(oHOpOHAS M HEOAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
Y MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAsI Macca,

1.1 MaccoBas JIOJS XMMHUYECKOTO 3JIEMEHTa B COCAMHEHUU, MOJISIPHBIN
00BEM, XHMHUECKas peakius, KiIacCUpUKalus peakluii: peaxiuu
COCIMHCHUS, PEaKIMHU PA3JIOKEHHUS, PEAKIUU 3aMEIICHUs, PEeaKInu
oOMeHa, 2K30- M DJHAOTEPMUYECKHE pEaKIMH, TermaoBord 3pdext
peakuuu, pacTBOp, MaccoBas 0 BewlecTBa  (NPOLIEHTHAas
KOHIIEHTpALlKs) B pacTBOpE

1.2 WJUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHMYECKHMX IIOHATUH U
MPUMEHSTH 3TU MOHATHUS IPU OMMCAHUU BEUIECTB U UX MPEBpallleHUui

13 UCIOJIb30BATh XUMHUYECKYIO CHUMBOJMKY JJIsi COCTaBICHHS (HOpMyI
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

1.4 PacKpbIBaTh CMBICII 3aKOHOB COXPaHEHUSI MacChl BEIIECTB, TOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yUEHUs, 3aKOHa ABOrapo

1.5 OTIpeEIATh BaJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COECUHEHMSIX

1.6 KJaccu(UIUpPOBaTh XUMHMUYECKHE peakiuu (10 YUCIy M COCTaBy
Y4acTBYIOUIUX B PEaKIMHU BEIIECTB, IO TEIIOBOMY 3D (DEKTY)

1.7 BBIUUCIISATH OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl
BEIIECTB

1.8 BBIUUCIIATh MAacCOBYIO JIOJI0 XMMHYECKOrO 3JeMeHTa 1o (opmyie
COETUHEHMS,

1.9 BBIUUCIIATH MACCOBYIO JOJIIO BEILIECTBA B PACTBOPE

1.10 MPUMEHSATh €CTECTBEHHOHAYYHBIE METO/bl MO3HAHWS — HaOJIOJICHHE,
U3MepeHue, MOICTUPOBAaHUE, SKCIIEPUMEHT (PeasIbHbII U MBICIIEHHBIN)

2 Ilo Teme: «BaxHelue NpeacTaBUTENN HEOPTAHUYECKUX BEILLIECTBY
71 PacKpbIBaTh CMBICIT OCHOBHBIX XMMHYECKUX MOHSATUI: OKCHJ, KHUCIOTA,

OCHOBAaHUE, COJIb

29 ONpPEAEIATh TNPUHAIJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIAcCy
coeuHeHui o popmynam

23 KJIaCCU(PUITMPOBATh HEOPTAHNIECKUE BEIIECTBA

XapaKTCPU30BaATh (OHI/ICBIBaTL) 06H_II/Ie XHUMHUYECKHE CBOMCTBA BEIIECTB
24 Pa3IMYIHBIX KJ1aCCoOB, IIOATBECPKAAA OITMCaHUuEC npumMepamMunu
MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKI_[I/Iﬁ
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MPOTHO3UPOBaTh  CBOMCTBA BELIECTB B  3aBUCHUMOCTH OT HUX
2.5 KaueCTBEHHOT0 COCTaBa, BO3MOXKHOCTHM MPOTEKAHUS XHUMHYECKUX
MIPEBPALCHUI B PA3JIUYHBIX YCIOBUSIX

ClIeZIOBaTh  IMpaBHJIAaM  [IOJIb30BAHUS  XUMHYECKOW  TIOCYyIOW U
1a00paToOpHEIM O0OpYIOBAaHUEM, a TaKXKe MpaBWIaM OOpaIICHHS C
BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIHUSMH 110 BBITOJTHEHUIO
1a00paTOPHBIX XMUMHYECKUX OIBITOB MO IMOJIYYCHHUI0O U COOMPAHUIO
2.6 ra3000pa3HbIX BEMIECTB (BOAOPOAAa M KHCIOPOJA), MPHUTOTOBICHHIO
pacTBOPOB C ONpPEAEIEHHON MaCCOBOM J0JIEW paCTBOPEHHOIO BELIECTBA,
IUTAHUPOBaTh ¥ TPOBOJUTh  XUMHYECKHE  DKCHEPUMEHTHI  TI0
pacro3HaBaHUIO pACTBOPOB INENOYEH M KHUCIOT C  IOMOIIBIO
WHIUKATOPOB (JIakmyc, heHoadTaaenH, METUIOPAHXK U IPyTUe)

2.7 IIPOBOJUTH PACYETHI 110 YPABHEHUIO XMMUYECKOM pEeaKIuu

IIo Tteme: «llepuommueckuidi 3akoH U Ilepuomuueckass cucrema
3 xumuyeckux onemeHtoB [[. U. MenaeneeBa. CtpoeHHE aTOMOB.
Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIBLHbBIC PEAKITUN))

PaCKpbIBaTb CMbBICII OCHOBHBLIX XHUMHUUYCCKUX TTOHATHH: AApo aroma,
BHCKTpOHHLIﬁ clIou aToMa, aToOMHasi Op6I/ITaJ'IL, paauyc aroma,

3.1 XUMHYCCKad CBA3b, IOJIIpHAad MW HCIOJIAPHAd KOBAJCHTHAA CBA3b,
QJICKTPOOTPpUIATCIbHOCTh, HOHHAA CBA3b, HOH, KATUOH, aHHUOH, CTCIICHb
OKHCJICHUA

3.2 KJ'IaCCI/Iq)I/H_[I/IpOBaTL XUMHNYCCKHEC 3JICMCHTBI

ONMCHIBAThL M XapakTepu3oBaTh TabnmuHyio (opmy Ileprommueckoit

33 CUCTeMBbl XUMHUYECKHX DJEMEHTOB: pa3nyaTh TMOHITHS «TJIaBHAsS
noarpymnma (Arpynmna)» u «obounas noarpynmna (brpymnma)y, «manbiex»
U «OOIBIIIHEY TEPUOIBI

packpbiBath cMbicn [lepuogmyeckoro 3akona J[.M. Menzeneesa:
3.4 JEMOHCTPUPOBATh MOHUMAHHME INEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX N0J0KeHud B [lepuoaunyeckont cucreme

COOTHOCUTh  00O3HAUYEHHS, KOTOpble  UMEIOTCS B  TabmuIe
«ITepuognyeckas cucrema xumudeckux sneMeHtoB .M. MenneneeBa»

3.5 C YHMCJIOBBIMU XapaKTEpUCTUKAMHU CTPOCHHMS aTOMOB XHMHYECKUX
JJIEMEHTOB (COCTaB M 3apsia sjpa, OOIIee YHCIO DJIJIEKTPOHOB U
pacnpesenieHre uX Mo 3JIEKTPOHHBIM CIO0SM)

3.6 OIPCACIIATL CTCIICHDb OKUCJICHUA 3JICMCHTOB B 6HHapHLIX COCOAUMHCHUAX

37 OTIpENIeIATh BUJ XHMHUYECKOW CBsI3W (KOBaJeHTHAas W MOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX

9 KJIACC

Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
NpoBepPsieMoro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHus
pe3yjabTara

1 IIo Teme: ((BGH_IGCTBO U XUMHYCCKas pCaKIus»
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pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKHX IOHATHH: pacTBOp,
ANEKTPOJIUTHI, HEIJICKTPOIUTHI, JIIEKTPOIUTHYCCKAS JIUCCOIHAINS,
peakiu HOHHOTO OOMEHa, KaTajau3aTrop, XMMHUYECKOE PABHOBECHE,
11 oOpaTtumeie u HeoOpaTuMbIe peakiuu, OKHCITUTEIBHO-
BOCCTAaHOBHUTEJIBHBIC  pPEaKIUH,  OKUCIUTEIb,  BOCCTAHOBHTEIb,
OKHCIICHME ¥  BOCCTAHOBIIEHHE,  QJUIOTPONHs, aM(pOTEPHOCTb,
XUMHAYECKass  CBs3b  (KOBaJICHTHAs, HMOHHAs, METaJUINYecKas),
KpUCTAJTUYECKas pEHI€TKa, CIUIaBbl, CKOPOCTh XUMUYECKON PEAKITUI
12 WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHYECKHX TIOHATUH |
MPUMEHSTH STH MMOHSTHUS TPU OMMUCAHUM BEIECTB U UX MPEBPAIICHHUHA
COCTABIISATh YPAaBHEHUS AJICKTPOJIUTUYCCKON JTUCCOIMALUU KHCJIIOT,

1.3 LIEJI0YEN U COJIEH, IOJNHBIE W COKPAIIEHHBIC YPAaBHEHHs pEaKIUil
HMOHHOT0 0OMeHa

14 pPacKpbIBaTh CYIIHOCTb OKUCIUTENHbHO-BOCCTAHOBUTEIBHBIX pPEaKIHUN
IIOCPEICTBOM COCTaBJIEHUS AJIEKTPOHHOI'O OajlaHCa 3TUX peaKLui

L5 MIPOBOAMUTH PACUETHI [0 YPABHEHUIO XUMUYECKON PeaKuu

) [To temam: «Hemeramnsl W MX coequHEHHs» U «MeTauibl M UX
COCJIMHECHU S

XapaKTepu30BaTh (OMKMCHIBATh) 00IIMe M crenu(uyecKkrne XUMHUIECKHe

21 CBOMCTBA IPOCTBIX M CJIOXHBIX BEILECTB, NOJATBEPXKJIas OINHCAHUE
IIpUMEpPaMU MOJIEKYJISPHBIX U MOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKHUX peaKIuii

22 COCTaBJIAITb YPABHCHUA peaKHHﬁ, MOATBCPIKAAOIUX CYHIECCTBOBAHUC
TCHETHYCCKOM CBSI3U MCKAY BEIICCTBAMH PA3JIMYHBIX KJIACCOB

MPOrHO3UPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOECHUS,
2.3 BO3MOXHOCTU INPOTEKAHUsI XUMUYECKUX NPEBPALIECHUM B Pa3IMYHBIX
YCIIOBUSX

CIeAOBaTh TMpaBWJIAM  T[OJb30BAaHHUS XMMHYECKOM TIOCYyIOH U
nabopaTopHbBIM 000pYAOBaHHEM, a TakKe IMpaBWIaM OOpaleHus ¢

24 BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSIMU TI10 BBITTOJIHEHUIO
mabOpaTOPHBIX XUMHUYECKHX OIBITOB IO TMOJTYYCHHI0 W COOMpaHHUIO
ra3000pa3HbIX BEHIECTB (aMMHUAKA U YTIIEKUCIIOTO ra3a)

NPOBOJUTh PEAKIMM, TOATBEP)KIAIOIME KAueCTBEHHBIH COCTaB
Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMUI,

2.5 uonua, KapOoHat, Qocdar, cuiukar, cyiabdaT, THAPOKCHIUOHBI,
KaTHOHBI aMMOHUSI, HOHBI M3yYEHHBIX METAJUIOB, NMPHCYTCTBYIOIINE B
BOJIHBIX PacCTBOpaxX HEOPTaHUYECKHUX BEILECTB

3 ITo Teme: «XuMHs U OKpYKaroIasi cpenay

31 pacKpbIBaTh CMBICI OCHOBHBIX xumuueckux nonaruid: [1/IK BemecTsa;
KOPpO3HsI METAJIOB

MIPUMEHSATHh OCHOBHBIE OTIEPAIIH MBICIIUTEIILHOMN e TETFHOCTH — aHAIHA3
U CHHTE3, CpaBHEHHE, O00O0OIIEeHHE, CHCTeMAaTH3allhi0, BBIIBICHUE

32 MPUINHHO-CIIEACTBEHHBIX CBSA3EH — ISl M3yYEHUSI CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIUH; €eCTEeCTBEHHOHAyYHble METOAbl MO3HAHUS —
Ha0II0/IeHNE, U3MEPEHNE, MOJICTUPOBAHUE, IKCIIEPUMEHT (peaTbHbIN 1
MBICJICHHBIN )
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ITPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 HepBOHa‘laJ'IBHBIe XUMHUYCCKUEC ITOHATHUA

1.1 [Ipenmer xumun. Ponap XMMUM B )KU3HU YeJIOBEKAa. XMMHUS B CUCTEME HayK. Tena
1 BeniecTBa. GU3nUeCcKue CBOMCTBA BEIIECTB. ArperaTHOE COCTOSTHUE BEIIECTB

1o [llonatue o Meronax nosHanus B Xxumuu. Yucteie BerecTsa U cMecu. CrnocoOsl
paszaeneHus cMecen

1.3 ATOMBI 1 MOJICKYJIBI. Xumuueckue 31eMeHThl. CHMBOJIBI XMMHYECKUX DJICMCHTOB.
HpOCTBIe H CJIOKHBIC BCIICCTBA. ATOMHO—MOJ’ICKy.]'ISIpHOC Y4CHUC

XumMuueckas (bopMyna. BajleHTHOCThP aTOMOB XHMMHYECKHX DJIEMECHTOB. 3aKOH
1.4 IIOCTOAHCTBA COCTaBa BCIICCTB. OrtnocurensHas aromHas Macca. OTHOCUTEIbHAS
MOJICKYJISIpHAass Macca. MaccoBas 1oasg XUMHYECKOI'0 3JIEMEHTA B COSIMHEHUU

KonnuectBo BemectBa. Monb. MousipHas macca. B3auMOCBA3b KOJIMYECTBA,
L5 maccel m wumcna CTPYKTYPHBIX €IMHHMII BeuiecTBa. Pacuérsl 1o Qopmyaam
XUMUYECKUX COCIUHEHUIN

Ou3nuecKue 1 XMMUUECKHUE SBICHUS. XUMUYECKast pEaKIys 1 e€ Mpr3HaK. 3aKOH
1.6 coxpamemms Mmaccel BemecTB. XHUMHUeCKHE ypaBHeHMs. Kmaccmpukaryis
XUMHUYECKUX PEeaKIUN (COeTUHEHMS, pa3I0KEHUs, 3aMelleHus, OOMeHa)

XUMUYECKUH SKCIEPUMEHT: 3HAKOMCTBO ¢ XMMHYECKOM MOCYI0H, C MpaBUIaMu
paGoTrbl B saboparopum U nOpuéMamMu oOpamieHus ¢ Ja00paTOPHBIM
o0opynoBaHUEM, H3ydy€HHE U oONucaHue (U3NYECKUX CBOWMCTB 00pasloB
HEOPraHMYEeCKUX BEILECTB, HaOM0IeHe pU3nUecKuX (TIaBlIeHUe BOCKA, TasHUE
JbJa, pacTUpaHHe caxapa B CTYyNKe, KHUIIEHWE M KOHJEHcalusl BOAbI) HU
XUMHUYECKUX  (TOpeHHe  CBeuYd, IMpPOKAJIMBAaHUE  MEIHOW  IMPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOW) SIBIEHUN, HAOMIOJICHUEe U OIUCaHue

L7 npusHakoB  mpoTekaHMs ~ XMMHYECKMX — peaKIMii  (pasioikeHHe — caxapa,
B3aMMO/ICIICTBIE CEPHON KUCIIOTHI C XJIOPHUAOM OapHsi, pa3iokKeHHe IMIpOKCcHia
meau(Il) mpu HarpeBanuu, B3aumMoelcTBrE xkene3a ¢ pactBopom coiu meau(Il),
M3y4eHue CrocoO0B pasJielieHus cMecel (C MOMOIIbI0 MarHuTa, GUIbTPOBAHHE,
BHIMIAPUBAaHUE,  JUCTWULIIMS,  XpoMarorpadusi), MPOBEACHHUE  OYHUCTKH
MOBapeHHOM coM, HAOMIOJEHUE U ONMMCAHUE PE3YIbTATOB IPOBEICHUS OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHWS MaccChl, CO3JaHUE MOJENEH MOJEKYII
(mapocTep>KHEBBIX)

2 Baxwneiiue MMpEACTAaBUTCIIN HCOPraHNYCCKNUX BCIICCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucimopom — 3jeMEHT W TpoCTOe
BemiecTBo. Haxoxnienue kuciopona B NpHUpone, (U3NYECKHEe U XUMHUYECKHE

2.1 cpoiicta (peaximm ropenms). Okcusl. Ilpuvenenue kncaopoga. CriocoGbl
MOJIyYeHUsl KHUCIIOpoJa B J1abopaTopuud M MPOMBIIIEHHOCTH. KpyroBopot
KHcioposa B mpupojie. O30H — alIoTporiHas MoupuKaius KUCIopoaa
TemnoBoil a3 hekT XuMUIeCKOl peakuy, TEPMOXUMHUECKUE YPAaBHEHUS, 9K30- U

2.2 suporepmmueckne peaxiuy. TOMIMBO: yrodb W METaH. 3arpsi3HEHHE BO3AyXa,
yCUJIEHHE TapHUKOBOTO 3 (ekTa, pazpylieHue 030HOBOTO €05
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Bonopon — anemeHT M mpocroe BemecTtBo. HaxoxneHne Bomopona B IpUpOZE,
2.3 usnuecKue H XMMIUECKHE CBOWCTBA, IPHMEHEHHE, CIIOCOOH! ToydeHus. Kucaorsr
U COJIU

2.4 MousipHblii 00BEM ra3oB. Pacu€rbl 10 XMMUYECKUM ypaBHEHUSAM

®dusnyeckue cBoiicTBa BoJbl. Boma kak pactBoputenb. PactBopbl. Hacklennbie
Y HEHACBILEHHbIE pacTBOpbl. PacTBOpUMOCTH BellecTB B Bojie. MaccoBast 10Jst

2.5  gemecrsa B pacTBope. XUMHYECKHE CBOMCTBa BOIbl. OcHOBaHuUs. Pob pacTBOpOB
B MPUPOJIC U B XKU3HMU uejoBeka. KpyroBopoT Bojabl B mpupoje. 3arpsisHEHUE
MpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJT

Knaccudukanmss Heopranuueckux coenuHeHuid. Oxcuapl. Kiaccudukarus

26 OKCHIOB: coseoOpasyomme (OCHOBHBIE, KHCIOTHBIE, aM{(OTEPHBIE) U
HecoseoOpasyronue. Homenknarypa okcuaoB. DuU3HUeCKME W XHUMHYECKUE
cBOKCTBa OKCHOB. [loryueHne okcuaoB

OcnoBanwust. Kimaccudukaiiys OCHOBaHUI: METOYHN U HEPACTBOPUMBIC OCHOBAHHS.
2.7 Homenxknarypa ocHoBanuii. @uU3nyYecKue U XUMUYECKUE CBOMCTBA OCHOBAHHIA.
[Tonydyenue ocHOBaHM

Kucnorel. Knaccudukanus xucnor. Homenkmarypa kucnor. Dusnyeckue u
2.8 xuMmuueckume CBOWCTBA KHCIIOT. Psan axtuBHoctu MetaisioB H.H. bekerosa.
[Tonyuenue kuciaor

29 Conu. Homenknarypa coneil. Dusnyeckue ¥ XUMHYECKUE CBOWCTBA COJICH.
[Tonyyenue conen

2.10 I'eneTnyeckas cBs3b MCXKAY KJIaCCaAMU HECOPTaHUYCCKUX COCI[I/IHeHI/Iﬁ

XUMUYECKUI SKCIIEPUMEHT: KaueCTBEHHOE OIPEEIIEHUE COIEP KaHUsI KMUCI0po/ia
B BO3JyXe, MOJy4YeHHE, COOMpaHHe, paclio3HaBaHME M M3yYCHHE CBOMCTB
KHCIIOpO/ia, HAOJI0/IEHNEe B3aMMOJIEUCTBUS BELECTB C KHUCIOPOJOM M YCIIOBHUS
BO3HUKHOBEHUS U MPEKpaleHNs ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3LamMu
OKCHJIOB M OIMCAHHE UX CBOMCTB, IOJIyd€HHE, COOMpaHue, pacro3HaBaHHE U
U3yueHHe CBOMCTB BOJOpoJa (FOpeHue), B3aMMOAECHCTBIE BOJOPOAA C OKCHAOM
meau(Il) (Bo3amoxkHO HcToNb30BaHUE BUIEOMATEPHUATIOB), HAOI0eHE 00pa3I0B
BEIIECTB KOJMYECTBOM 1 MOJIb, HCCIEOBaHUE OCOOEHHOCTEH pacTBOpEHHs
BEUIECTB C PAa3IMYHOM pPacTBOPUMOCTBIO, IPUTOTOBIEHHE PAaCTBOPOB C

2.11 ONpPEACIEHHON MAacCOBOM [JOJIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOIECHCTBUE
BOABI C MeTaJlaMu (HaTpueM M KajiblueM) (BO3MOXKHO MCIIOJIb30BaHHE
BUJIEOMATEPHAJIOB), ONpPEAEICHNE PAacTBOPOB KHMCIOT U ILENOYEH C MOMOIIbIO
MHMKAaTOPOB, HCCIIEOBaHUE 00pa3lloB HEOPTaHWYECKUX BEIIECTB Pa3IUYHbBIX
KJIaCCOB, HAOJIOICHNE U3MEHEHHsI OKPACKU MHIMKATOPOB B PACTBOpaxX KUCIOT U
uienioued, mzydenue B3zaumopenctBus okcuna menu(ll) ¢ pactBopom cepHoi
KHCIIOTBI, KHCIOT C MeETaJylaM{, pEakUuil HEeWTpalu3aluu, I0JIy4eHHE
HEPAaCTBOPUMBIX OCHOBAHMM, BHITECHEHHE OJJHOTO METallja IPyruM U3 pacTBOpa
COJIM, PELICHHE OHKCIEPUMEHTAIbHBIX 3aJau Mo Teme «BakHelmme Kiaacchl
HEOPraHUYECKUX COCIUHEHUI»

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucteMa XUMUYECKUX 3i1eMeHTOB J[. 1.
3 MenpeneeBa. CTpoeHne aToMOB. XHUMHYecCKas CBA3b. OKHCIUTEIBHO-
BOCCTaHOBUTEJILHBIE PEAKLIMU

IlepBble MOMBITKU KIacCU(DUKAUN XUMUYECKUX 37eMeHTOB. [loHaTue o rpymmax

3] CXOIHBIX DJIEMEHTOB (IIENOYHBIE M MICTOYHO3EMEIbHBIE METaJlIbl, [allOTEHBI,
WHEpTHBIE Ta3bl). DJEMEHThI, KOTOpble 00pa3yioT aM(pOTEepHbIE OKCUABI M
TUAPOKCHIBI
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[Tepuonuueckuii 3akoH. Ilepuognyeckas cucrema XxuMu4eckux snemeHToB [I.M.
39 Menneneesa. Koporkonepuonnas u mmunnonepuoanas Gpopmer I[epuomuueckon
cuctembl xumuueckux ssiemeHToB .M. MenaeneeBa. Ilepuoasl u rpynibl.
Pu3nUecKuil CMBICI OPSAIKOBOTO HOMEPA, HOMEPOB MEPUOa U IPYIIIHI SJIEMEHTA

Crpoenune aromoB. CocraB aTOMHBIX saep. M3otombl. DnexTponbl. CTtpoeHue
33 OJIEKTPOHHBIX 000J04YeK aroMOB MmepBbX 20 XMMHYECKUX  IIEMEHTOB

Ilepuonnueckoir cucremsl [[.M. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO

3JIeMEHTa MO ero nojoxxeHuro B [lepuonnueckoii cucreme J[.11. Menneneena

3aKOHOMEPHOCTH H3MEHEHHsA paguyca aTroOMOB XUMHYECKHX DJIEMEHTOB,

34  METAUIMYECKUX M HEMETAUIMYECKUX CBOUCTB 10 IPYIIaM U EpUoaM. 3HaUCHHE
Ilepuognueckoro 3akoHa u Ileproanyeckoi CHUCTEMBl XMMHUYECKUX DJIEMEHTOB
JUIsl pa3BUTUA HayKd U npakTuku. (.M. MeHneneeB — y4€Hbli U IpaskJIaHUH

35 Xumuueckas cBs3b. KoBaieHTHas (MOJNspHas M HEMOJSAPHAs) — CBS3b.
DIEeKTPOOTPULIATEIbHOCTh XUMUYECKUX 3JIEMEHTOB. lloHHAas CBA3b

3.6 Crenenp okuciieHnsl. OKHCIUTEILHO- BOCCTAHOBUTEIILHBIE pCaKIuu. Hpoueccm
OKHCJICHMS U BOCCTaHOBJICHUA. OKUCIUTEIIN U BOCCTAHOBUTEIIH

XUMHUYECKUI 3KCIIEPUMEHT: M3ydeHHe oOOpa3loB BEIIECTB METALIOB MU
37 HEMETAUIOB, B3aWMOJICHCTBHC THIPOKCHJIA LHMHKAa C pPacTBOPaMH KHUCJIOT H

LIEJI0YEH, MPOBEACHUE OIBITOB, WIIOCTPUPYIOIIMX MPUMEPBl OKUCIUTEIBHO-

BOCCTAaHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pa3yiokeHNs, COETUHEHMS)

9 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COAePKAHUSA
1 BemecTBo n xumunueckast peakuus. Ilopropenue

[lepuonnueckuii 3axoH. Ilepuonnueckas cucrema XMMUYECKUX d1eMeHTOB [.M.
MenaeneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOWCTB

1. xumuueckux smemenTtoB MEPBBIX TPEX MNEPUOAOB, KM, KalblUs W HX
COCAMHEHUN B COOTBETCTBUU C IIOJOXKEHUEM OJJeMEHTOB B Ilepuoanueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB

CrpoeHue BelecTBa: BUIAbl XUMUYECKON CBSI3U. THUIBI KPUCTAIIIMYECKUX PEIIETOK,
3aBUCUMOCTb CBOMCTB BEIECTBA OT THIA KPUCTAJUIMYECKOM DPEINETKU M BUOA

12  XHMHYeCKOi cBsi3u. Kiaccudukanus 1 HOMEHKIIATypa HEOPTaHUYECKHX BEIIECTB
(MexxoyHapoaHass W TpUBHajibHas). XHUMHUYECKHME  CBOWCTBA  BELIECTB,
OTHOCAIIMXCA K  PA3IM4HBIM  KJaccaM  HEOPraHWYECKHX  COEAMHEHUH,
TEHETUYECKas CBSI3b HEOPIaHUYECKHUX BEILECTB

Knaccugukanus XUMUYECKUX peaKUUi MO pa3iuYHbIM MpU3HAKaM (IO YUCITY U
COCTaBy YYacTBYIOIIMX B PEaKIMH BEIIECTB, MO TeIIoBOMYy 3(hdexTy, 1o

1.3 u3smenenmio creneHei OKHMCIIGHHsS XUMHYECKHX JIEMEHTOB, 110 0OPATUMOCTH, IO
YUYaCTHIO KaTaau3aTopa). DK30- U SHAOTEPMHUUECKHE PEAKIMH, TEPMOXUMHUUYECKHE
ypaBHeHus. [loHATHE O CKOPOCTH XMMHUYECKOHN peakuu

[Toustue o0 O6paTI/IMBIX n HeO6paTI/IMLIX XUMHYCCKUX PCAKIUAX. IlonsTtue o

1.4 TOMOT'CHHBIX U T'CTCPOIrCHHBIX PCAKIHAX. IlonsaTre 0 XMMHYECKOM PaBHOBCCHUU.
(DaKTopBI, BJIMAIOIIME Ha CKOPOCTH XUMHYECKOM peakiuu " IOJIOKCHUC
XUMHYECKOT'O paBHOBECHUA
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OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIC pEaKIum, AIIEKTPOHHBIN OaaHc

1.5 OKHCIHMTEIbHO-BOCCTAHOBUTENbHOH  peakuuu.  CocTaBleHWE — ypaBHEHHH
OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMiA ¢  HCIOJBb30BAaHUEM  METO/a
ANIEKTPOHHOTO OaslaHca

Teopust 27EKTPOIUTUUECKON IUCCOLMALUU. DJIEKTPOJIUTBI U HEIIEKTPOJIUTHI.
Karnonsl, aHnoHsl. MexaHu3M IUCCOLMALMU BEUIECTB C Pa3JIMYHBIMU BHIAMU
XuMu4eckoi cBsa3u. Crenenp nucconuanuu. CHIbHBIE U cIaOble 3JIEKTPOJIUTHL
1.6 Peaxkumu momHOro oGMeHa. YCIIOBHS MPOTEKAHHs PEaKIMii MOHHOTO OOMEHa,
IIOJIHBIE WU COKpAallléHHbIE HOHHbIE YypaBHEHHUS peakuuil. CBolicTBa KHCIOT,
OCHOBaHMUN M coJeil B CBeTe MpeICTaBICHUM 00 3IEKTPOIUTHUECKOMN
nucconuanuu. KauectBeHHble peakiuy Ha HOHBL. [IoHATHE O rHuaponu3e conei

XUMHUYECKUH DKCIEPUMEHT: O3HAKOMIICHHE C MOJCISIMU KPUCTALTHYCCKHX
PEIIETOK HEOPraHWYECKUX BEIIECTB — META/NIOB M HEMeTa/uioB (rpadura u
aJiMasa), CIIOKHBIX BEIIECTB (XJIOpHAA HATpPHS); UCCIICOBAHHE 3aBHUCHMOCTH
CKOPOCTH XHMMHYECKOM peakIMM OT BO3JICHCTBUS pa3jIMYHbIX (AKTOPOB;
HCCIICIOBAHKE SJICKTPOIIPOBOTHOCTH PACTBOPOB BEIIECTB, IPOIIeCcca JUCCOIIUAITTN

17 KHMCIOT, LIenodeld W coneidl (BO3MOXHO HCIIONBb30BAHUE BHIEOMATEPHANIOB);
MPOBEJICHUE OIBITOB, WUTFOCTPUPYIONUX TIPU3HAKK TPOTCKAHUS PEaKIUit
HOHHOTO OOMeHa (oOpa3oBaHHE OCajKa, BBIJCICHHE Ta3a, 00pa3oBaHHME BOJIbI);
OTBITOB, WJUTFOCTPUPYIOIINX MPHUMEPHl  OKHUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX
peakiuii  (TOpeHHE, PEaKIUU PA3JIOKECHHS, COCIMHEHHS); pPaclO3HABaHUE
HEOPTaHMYECKUX BEIICCTB C IOMOIIbI0 KAUECTBEHHBIX PEAKIUi Ha WOHBI;
peIlIeHHE YKCIIEPUMEHTAIbHBIX 3a1a4

2 Hewmeramis! u ux COCAMHCHUA

OO6mrast  xapakrtepucTuka rajoreHoB. (OCOOEHHOCTH CTPOEHHSI  aTOMOB,
XapaKkTepHble cTeneHu okuciaeHus. CTpoeHne u pu3ndYeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XWMHYECKHME CBOWMCTBA Ha MOpUMEpPE XJopa

2.1 (3ammopeiicTBHE C METAIIAMH, HEMETAIAMH, IIET049aMH). XI10pOBOIOPOA.
ConsiHast KMCIIOTa, XMMHUYECKHE CBOMCTBaA, MoJiyueHue, npumeHenue. JleiictBue
XJIOpa M XJOPOBOJOPOJA HAa OpraHU3M 4YeJloBeKa. BakHeliue XJIOpuabl U HX
HaXO0XJIEHHE B IPUPOJIE

OObmass xapaktepuctuka 531eMeHTOB VIA-rpynmbsl. OCOGEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHbIE CTENEeHU OKucieHus. CTpoeHue U (QU3MUEecCKUe CBOMCTBa
MIPOCTHIX BEIIECTB — KMCIIOPOAA U Cepbl. AJIOTPOIHbIE MOU(UKALIMYA KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOAOPOA, CTpOeHHE, (PU3UYECKUE U
XUMHYECKHE CBOMCTBA. OKCI/II[I)I CCPbI KaK MPEACTABUTCIIN KHUCIIOTHBIX OKCHIOB.

79 Cepnas kucnora, QusnYecKMe U XUMHYECKHE CBOWCTBA (00mMe Kak
Mpe/ICTaBUTENs Kjacca KHUCIOT U crenuuyeckue). XUMHUYECKUE pPEakiuH,
JIeKaIlie B OCHOBE IMPOMBIIUIEHHOTO CIOCO0a TMOJXY4EHHUS CEPHOM KHCIOTHI.
[Ipumenenue. Conu cepHOW KUCIIOTHI, KAUECTBEHHAsl peaklyds Ha Cyiab(aT-uoH.
Haxoxnaenue cepel M €€ coequHEHUN B Npupoae. XUMHUECKOE 3arpsi3HEHUE
OKpY)Karollled Cpeapl COENMHEHUSMU cepbl (KUCIOTHBIE OO, 3arpsi3HEHHE
BO3/yXa ¥ BOJOEMOB), CIIOCOOBI €T0 MPEJOTBPAILCHHS

OO1m1ast xapakTeprcTuKa 3J1eMeHTOB VA-rpynmnbl. OcOOEHHOCTH CTPOESHUS aTOMOB,
XapaKTepHbIe CTENEeHU OKHUCIEHUs. A30T, paclpoCTpaHEHHE B MPHUPOJE,
23  (usnyeckue u xumMuyecKue cBoUCTBA. KpyroBopor a3ora B mpupojie. AMMHaK, €r0
¢bu3nyueckre 1 XMMHYECKHEe CBOWCTBA, MOTyYeHue U npumMeHenne. Cou aMMOHUS,
ux (pU3NYECKUE U XUMHUECKUE CBOWCTBA, NpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUs. A30THasi KMCJIOTa, €€ MoJlydyeHue, (pU3N4EeCKue U XMMUYECKHUE
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cBolicTBa (OOmIME Kak TMPEICTABUTENs Kjacca KHUCIOT W crenuduaeckue).
Wcnonp3oBanue HUTPATOB U coleil aMMOHHA B KadecTBE MHHCPAJIbHBIX
ynoOpeHnid. XMMHUYECKOE 3arpsi3HEHHE OKPYKAFOIIEH Cpe/bl COCTMHEHUSIMU a30Ta
(KUCTIOTHBIE JJOK/IU, 3arPsI3HEHHUE BO3/1yXa, IOYBBI U BOJIOEMOB)

®ocdop, amrorponnsie Moaudukanuu ¢dochopa, GuU3NUECKHEe U XUMUYECKUE
24 cBoiictBa. Okenn pochopa(V) u hochopHas Kucnora, Gu3MIECKUe U XUMAIECKHE
cBolicTBa, mony4yeHue. lMcmonb3oBanue QocdaroB B KauecTBe MHUHEPATbHBIX
ynoOpeHui
O6mas xapaktepuctuka 3neMeHToB IVA-rpynmbel. OCOOGHHOCTH CTPOCHHS
aTOMOB,  XapakTE€pHbIE CTENEHU  OKUCIECHUA. YIUIEpOJ,  aJIOTPOIHbIE
Moau(UKaIMK, pacnpocTpaHeHHe B MpUpoAe, (U3MUECKHEe U XHUMHUYECKHE
cBoiicTBa. Asncopouus. Kpyrosopot yriepona B npupojae. OKcuabl yriepoaa, ux
¢busznueckue M XHUMHUYECKHE CBOICTBa, JAEWCTBHE Ha JKHUBBIE OPraHU3MBI,
2.5 momydenne M mpEMeHEHHE. DKOJTOTHYECKHE MPOOIEMBI, CBS3AHHBIE C OKCHIOM
yraepona(lV); rumoreza riao0anbHOrO TMOTEIUIGHHUS KIUMaTa; MapHUKOBBIN
a¢dekr. YrompHas KUCIOTa U €€ coyd, UX (PU3UYecKHe M XMMHUECKHUE CBOKCTBA,
noiydyeHue u npumeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEJUIIMHE, IPOMBIIIJIEHHOCTH U CEIBLCKOM
XO035IIMCTBE

[lepBoHayanbHble MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KAaK O COCAMHEHMSIX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, TaHOJ, [JIULIEPUH, YKCYCHAsl KUCIIOTA).
26 Wx cocraB M XUMHYECKOE CTpocHHE. IIOHSATHE O OHONOTHYECKH BaXKHBIX
BElLIECTBAaX: JXMpaX, OenKax, YIJIeBOJAaX — M HMX pOJIM B IKU3HU 4YEJIOBEKA.
MartepuanbHOE €IMHCTBO OPTAaHUYECKUX U HEOPTAaHUYECKUX COSAMHEHUN

Kpemuuii, ero ¢pusnyeckue u XUMUYECKUE CBOIMCTBA, OJyY€HUE U TIPUMEHEHUE.
Coenunenuss KpemHuss B mpupoje. OOmme npeacTaBieHus o0 OKcHae
27 Kkpemuus(IV) u kpemHueBoii kucnore. CHIMKATBI, HX HCIOJNB30BaHHE B OBITY,
MEIMIVHE, MPOMBIIUIEHHOCTH. BaxHellne CTpoUTelIbHBIE MaTepHaJIbL:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[Ipobrembr OGe3omacHOTO
UCIIOJIb30BAaHUS CTPOUTENIBHBIX MAaTEPHUAJIOB B IOBCEAHEBHON KU3HU

XUMUYECKUN DJKCIEPUMEHT: HU3ydeHHue oOpa3l0oB HEOPTaHWYECKUX BEIIECTB,
CBOMCTB COJISTHOUM KHCJIOTHI; TPOBEICHUE KAU€CTBEHHBIX PEAKIIMMA Ha XJIOPUI-HOHBI
1 HaOJI0ZeHNE PU3HAKOB WX MPOTEKAHUS; OTBITHI, OTpaXKarolue (Gpusndeckue u
XUMHUYECKHUE CBOWCTBA TAJIOTEHOB U MX COCAMHEHUHN (BO3MOXHO HCIOJb30BaHUE
BHUJICOMATEPHANIOB); O3HAKOMJICHHE C o0Opas3lamMH XJIOpPUIOB (TaJOTEHUOB);
03HaKOMJIEHHE € 00pa3liaMu cepbl U €€ COETMHEHUSIMU (BO3MOYKHO MCIOIb30BaHHUE
BUJICOMATEPHAIIOB); HaOIOIeHUE TIpoIiecca OOYTIMBaHUS caxapa MmoJi IeHCTBUEM
KOHIEHTPUPOBAHHOM CEPHOM KHUCJIOTHI, M3YYEHHE XHMHUYECKUX CBOWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, TPOBEEHNE KaYeCTBEHHOW peakiluy Ha CybdaT-
7§ HOH W HalIOJeHWe TpU3HaKa e€ MPOTEKaHHs; O3HAKOMIICHHE ¢ (H3MUCCKUMH
cBOMcTBamMH a3oTa, ¢ocdopa U UX COEAMHEHUU (BO3MOKHO HCIOIH30BAHUE
BHJIEOMATEPHAIOB), 0Opa3iaMu a30THBIX U (pochopHBIX ymoOpeHuii; MmonydeHue,
coOupaHHe, paclo3HaBaHHE W W3yYEeHUE CBOWCTB aMMHaKa; MPOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (pocdaT-woH U U3ydeHHne MPU3HAKOB
WX TNPOTEKAHMs, B3aUMOJACHCTBHME KOHUEHTPUPOBAHHOW a30THOM KHUCIOTHI C
Mebl0 (BO3MOXHO HCIOJb30BaHUE BHJIEOMATEPHANIOB); M3y4YEHHE MOjeel
KPUCTAINTMYECKUX pemEToOK anmasza, rpadura, QysuiepeHa; O3HAKOMIICHHE C
MPOIIECCOM  aJICOPOIUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM |
YCTPOMCTBOM MPOTHBOTA3a; MOyUYeHUE, COOMpaHUE, PACIIO3HABAHUE U M3yUCHUE
CBOMCTB YIJIEKUCIIOTO ra3a; MpoBeJICHNE KaUeCTBEHHbBIX pPeaklnii Ha KapOoHaT- U
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CUJIMKAaT-HOHbBI W H3YUCHUC IIPHU3HAKOB HX IPOTEKAHHA, O3HAKOMJICHUC C
HpOl[yKI.[HCﬁ CHJIMKATHOM IMPOMBIINIJICHHOCTH; PCUHICHUC OJKCIICPUMCHTAJIbHBIX
3aaa4 110 TEMC «BakHele HeMeTauIbl 1 HX COCANHCHUA

3 MeTtanisl 1 uxX COCIUHCHUA

OOwiast XapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU MX
nonoxenuss B Ilepuogudecko cucreme XMMHYECKUX diieMeHTtoB JI.M.

3.1 MenneneeBa u ctpoenus atomoB. CTpoeHHE MeTaIOB. MeTaimmueckas CBs3b 1
METAJJIMYECKasl ~ KpUCTAJIMYECKass  peliéTka.  JJIEKTPOXUMMUYECKUH  psf
HaIPSDKEHUN METAIIJIOB

Ouznyeckue U XUMHUYECKUE CBOICTBa MeTayuioB. OOmiMe crnocoObl MOTYYSHHS

32 Metawios. [lonstue 0 KOPpO3UM METAIIOB, OCHOBHBIE CHOCOOBI 3ALIUTHI UX OT
koppo3uu. CruiaBbl (CTajb, YyryH, AIOPATIOMUHUN, OpOH3a) U X INPUMEHEHHUE B
OBITY Y TIPOMBIIIUICHHOCTH

[llenounsle MeTayibl: mojoxxkeHue B Ilepuonuyeckoil cUCTEME XUMMUYECKHUX
utemenToB J[.M. MenzneneeBa; cTpoeHHe MX aTOMOB; HAXOXJAEHUE B IPUPOJE.

3.3 Qusmueckue ¥ XUMHYECKHE CBOWCTBA (Ha IIPUMepe HATPHS U Kaius). OKCHIbI 1
TMJIPOKCUABl HaTpus W Kanusa. lIpuMeHeHue IIeNOYHBIX METaulIoB M HX
COETUHEHUN

[IlenouyHO3eMeNbHBIE METAIIBI MATHUN U KajdbLui: osioxkeHue B [lepuoanueckoit
cucremMe xumuyeckux osneMeHtoB /[[.M. MeHneneeBa; CTpoeHHME HX aTOMOB;

3.4 maxox/eHue B npupoje. Puznueckue U XMMUYECKUE CBOMCTBA MAarHus U KaJIbLIMsl.
Baxneitmume coequHeHust KaIbIUs (OKCH, THAPOKCU]T, coin). JKECTKOCTH BOABI U
CrocoObl €€ yCTpaHeHus

AmoMuHuit: monoxkenue B [lepuoanueckoid cucreMe XumMuaeckux snementos JI.U.
3.5  Menpeneesa; CTPOCHHE aTOMa; HaXOXJIeHHE B Ipupoie. PU3nYecKre U XUMHUECKHE
CBOMCTBa amfOMUHUS. AMGOTEpHBIE CBOWCTBA OKCHA U TUAPOKCUA ATFOMUHUS

XKenezo: monoxxenue B [lepuoanyeckoit cucteme Xxumudeckux snemeHtoB [I.1.

36 Menneneesa; CTPOCHME AaroMa, HAxXOXKIeHHE B Tpupone. Dusndeckue u
XUMHYeCKHe cBoWcTBa jxene3a. Oxcunapl, ruapokcuabl u conu sxeneza(ll) u
xene3a(Ill), ux cocras, cBoicTBA U OTyYeHUE

XUMHYECKUH SKCIIEPUMEHT: 0O3HAKOMJIEHHE C 00pa3IiaMy METAJJIOB U CIIABOB, UX
(GU3MYECKUMHU CBOWCTBAMHU; U3YUYEHHE pEe3yIbTaTOB KOPPO3HH METAIJIOB
(BO3MOHO HMCIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aWMOICHCTBUSA
OKCH/Ia Kalbllud W HATpus C BOJOM  (BO3MOXKHO  HCIOJb30BAaHUE
BUJIEOMATEPHAIIOB); MCCIIEOBaHUE CBOMCTB KECTKON BOJIbI; MpoIlecca TOPEHUS

37 JKenlesa B KHCIOpoJe (BO3MOKHO MCIOJIb30BAHUE BHICOMATEPUANIOB); IIPU3HAKOB
MPOTEKAHUS KAYSCTBCHHBIX PEaKIMi Ha WOHBI (MarHus, KaJbIUs, aTIOMUHUSA,
uunka, xenesa(ll) u xeneza(Ill), meau(Il); HabnroneHre U onMcaHUe MPOIIECCOB
OKpalTWBaHUs ITUIAMCHH WOHAMH HATpUs, Kaausd W KaubIUs (BO3MOXKHO
WCIIOJIb30BaHNWE BUICOMATEPHUAIOB); HCCIEeNOBaHUE aM(OTEPHBIX CBONCTB
THAPOKCHIA AFOMUHHUS W THUAPOKCHIA IIMHKA; pPENIeHUE SKCIIEPUMEHTATBHBIX
3a/ad 1o Teme «BakHei1ne MeTamibl U X COSTUHEHMS

4 Xumus u okpyxaromas cpeia

HoBbie maTepuansl u TexHonoruu. BemectBa m Marepuansl B MOBCEIHEBHOM

4] OKHM3HH 4ernoBeka. XUMHUS U 3[0pOBbe. be3omacHoe MCIONIb30BAHUE BEIISCTB H
XUMUYECKUX peakuuid B ObITy. [lepBas momoImp MpW XUMHUYECKHX OXKOTrax M
OTPABJIEHUAX
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OCHOBBI 3KOJIOTUYECKON TPAMOTHOCTH. XHMMHYECKOE 3arpsi3HEHUE OKPYKAIOIIe
4, cpenst IJIK. Ponb xumuu B pemennn sxonorudeckux npobiem. I[lpuponnbie
UCTOYHHUKH YIJIEBOAOPOAOB (yrojb, NPUPOAHBIA ra3, HE(Th), MPOIYKTHI HX
nepepadoTKH, UX POJIb B OBITY U IPOMBIIIIICHHOCTH
43 XUMHYECKHH 3KCIEPHMEHT: M3y4EHHE OOPaslOB MATEPHATIOB (CTEKIO, CILIABBI
METAJUIOB, TOJIMMEPHBIE MaTEpHAIb)

IMPOBEPAEMBIE HA OI' IO XUMHUM TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHSA OCHOBHOM OBPA3OBATEJBLHOW ITPOITPAMMBI OCHOBHOI'O
OBHIET'O OBPA3OBAHUA

Kon IIpoBepsiemblie TpeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
NMPOBEPAEMOro 0a30BOr0 ypOBHSI 0CBOCHHMSI OCHOBHOI 00pa30BaTe/IbHOM
TpedoBaHMS NporpamMMbl OCHOBHOI0 0011ero oopazosanus Ha ocHoBe ®I'OC

1 [IpencraBnenue:

O TI03HABAa€MOCTH SIBJICHUM IpupoAbl, IOHHUMAHHC 00BEKTUBHOU
3HAYMMOCTH OCHOB XHMHYECKOM HAayKH Kak obOnactu COBpPCMCHHOT'O
1.1 CCTCCTBO3HAaHUs, KOMIIOHCHTA O6H.I€I71 KYJIbTYPBlI H HpaKTH‘IeCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCJIOBUAX COBPECMCHHOI'O O6III€CTBa;
IIOHUMAHHUEC MECTAa XUMHUH CPEAN NPYI'UX CCTCCTBCHHBIX HAYK

O HAY4YHBIX MCETOJAX IIO3HAHUA, B TOM HYHUCIIC SKCICPUMCHTAJIbHBIX U

1.2 TCOPCTUUCCKHUX  MCTOAAX  HMCCICAOBAHUA  BCIICCTB U  U3YUYCHUA
XUMHNYCCKHUX pCaKHHﬁ; YMCHHC UCITIOJIB30BATb MOJACIIN IJIA 00BsACHEHUS
CTPOCHUSA aTOMOB U MOJICKYJI

0 cepax mpodeccroHaTbHON ACATENHHOCTU, CBSI3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTUSMHU, OCHOBAHHBIMH Ha JIOCTHXKEHUSX

13 XUMHYECKOH HAyKH, YTO TIO3BOJUT OOYJAIONIUMCS pPAacCMaTPHBAThH
XUMHIO Kak cepy cBoeii Oyayiieit npodeccuoHanbHON ASSITENFHOCTU U
c/ieNlaTh OCO3HAHHBIM BBHIOOP XMMHH KaK MPO(UIBLHOTO MpeaMeTa MpH
nepexoie Ha YpOBEHb CpPeIHEro 001ero oopa3zoBaHus

o) Biranenne cucremMol XMMHYECKUX 3HAHUH U YMEHHE IPUMEHSTh CUCTEMY
XUMUYECKUX 3HAHUM, KOTOPasi BKJIIOYAECT:

BaOXHEHUIINE XWMUYECKHE TIOHATHS: XMMUYECKMH DJIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, MPOCTOE U CIIOKHOE BELIECTBO, OAHOPOAHAA U
HEOJHOPOHAsA CMECh, OTHOCUTEJIBHBIE aTOMHAsI U MOJIEKYJIIPHAsE MACCHI,
KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAsI Macca, MOJISIPHBIA 00bEM, OKCHI,
KHCIJIOTA, OCHOBaHHE, COJIb (CpemHssl), XMMUYECKasi pPeaklus, peakiiu
COCJMHEHUS, pPEaKUUU pPA3JIOKEHUs, pEeaKIuu 3aMelleHUusl, peakuuu
oOMeHa, TerIoBoi 3(pexT peakunu, IK30- U FHIOTEPMUUECKUE PEAKIIUH,
21 pacTBOp, MaccoBas J0JI1 XMMHYECKOrO »JJIEMEHTa B COEIMHEHUH,
MaccoBas J10JIs ¥ POLIEHTHAsl KOHIIEHTPALUs BEILIECTBA B PACTBOPE, SIPO
aToma, 3JIEKTPOHHBIM CJIOM aroma, aToMHas OpOuTallb, PaguyC aToma,
BaJICHTHOCTD, CTEIIEHb OKHCJICHHUS, XUMHYECKas CBSI3b,
ANIEKTPOOTPHUILIATENILHOCTD, MOJISIPHAsl U HEMOJIsIpHAasl KOBAJICHTHAs CBS3b,
HWOHHAs CBf3b, METAJUIMYECKAasl CBA3b, KPUCTAJUIMYECKAs peEIIETKa
(aTroMHas1, HOHHAs, METAJUTMYECKAs, MOJICKYJISIpHAs ), MOH, KATHOH, aHWOH,
QJICKTPOJIUT U HEAJICKTPOJIUT, SJICKTPOJIUTHICCKAA JUCCOHUALNSA, PCAKITUN
UOHHOTO  OOMEHAa,  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEaKLUH,
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OKHCIIUTEh M BOCCTAHOBUTENIb, OKHCICHHME U BOCCTaHOBJICHHE,
ANIEKTPOJIN3, XMUMUYECKOE pPaBHOBECHE, OOpaTHMble M HEOOpaTHMBbIC
peaKkiu, CKOPOCTh XUMUYECKOUN peakuuu, katanuzatop, [1JIK, kopposus
METAJUIOB, CILIABbI

OCHOBOIIOJIATAlOIINE 3aKOHbl XHMMHH: 3aKOH COXPAaHEHHUSI MAacCChl,
22 nepuoanueckuid 3akoH .M. MenaeneeBa, 3aKOH MOCTOSHCTBA COCTaBa,
3aKOH ABOTaJIpo

213 TEOPUH XHUMHU: aTOMHO-MOJIEKYJISIpHASI Teopus, TEeOpUsi
AJIEKTPOJIUTUYECKON JUCCOIUALINHT

3 Brnanenue ocHOBaMM XMMHUYECKON I'PaMOTHOCTH, BKJIFOYAIOLLIEH :

YMEHUE PaBUIbHO UCIIOJIb30BaTh U3yUEHHbIE BEIIECTBA U MaTepHalbl (B
TOM YHCJI€ MUHEpaJIbHBIC YIOOpEHUs, METaJUIbl U CIUIABBI, MPOJYKTHI
nepepaboTKU  NPUPOAHBIX  HCTOYHUKOB  YIJIEBOAOPOAOB  (yriui,

31 NPUPOJHOTO Ta3za, HepTH) B OBITY, CEIBCKOM XO3SHCTBE, Ha
IIPOM3BO/ICTBE U NOHUMaHHUE 3HAUYEHUS JKUPOB, OCIIKOB, YIIEBOAOB IS
OpraHM3Ma 4eJOBEKa; YMEHHME INPOTHO3UMPOBATH BIUSHUE BELIECTB U
XMMHUYECKHX HPOLIECCOB HAa OPraHU3M YeJIOBEKa U OKPYKAIOIIyIO
HIPUPOJHYIO Cpeny

32 YMEHUE HMHTErpUpOBaTh XUMHUYECKHE 3HAHUSA CO 3HAHUAMHU JIPYTHX
y4eOHBIX TIPEAMETOB

HaJIMYue ONbITa paboThl ¢ Pa3IUYHBIMU UCTOYHUKAMU MH(POPMALIUU 110
3.3 XUMHUM (HaydyHas W HAy4YHO-NIONYJISIpHAs JIMTEpaTypa, CJIOBapH,
CIPaBOYHHMKHU, UHTEPHET-PECYPCHI)

YMCHUEC 00BEKTUBHO OLCHUBATH I/IH(l)OpMaIII/IIO O B€HICCTBAX, HX
34 OpeBpalllICHUAX U MMPAKTUICCKOM IMPUMECHCHUN U YMCHUC HCIIOJIB30BATh
e€ AJI pCIICHUA yq€6HO-H03HaBaT€J'II)HI>IX 3aga4

Brnagenue ocHoBaMHM MOHSTUMHOTIO arnapara 1 CUMBOJIUYECKOTO sI3bIKa

4 XUMHH I COCTaBIeHHs (POPMYI HEOPTaHUYECKUX BEUIECTB, ypaBHEHU N
XUMUYECKUX peaKIlnil; ocHoBaMU xuMmuueckoil HomeHkIaTypsl (IUPAC
U TPUBUAJIBHOMN)

YMeHue oOBICHATH CBS3b MONIOKEHUs 3neMeHTa B [lepuomuueckoit
CUCTEMC C YHUCJIOBBIMHU XapaKTepI/ICTI/IKaMI/I CTpOGHI/ISI aTOMOB

5 XUMHUYECKHX OJJIEMEHTOB (COCTaB M 3apsia  sijpa, oOIiee YHcio
AJIEKTPOHOB), pPACHpEEICHUEM DJJIEKTPOHOB TIO SHEPTeTUUYECKUM
ypOBHSIM aTOMOB nemex TpéX HCpI/IOI[OB, KaJIngd U KaJIbIIUA
[IpencraBinenue 0 NEPUOANYECKON 3aBUCHMOCTH CBOMCTB XUMHYECKHX
JJIEMEHTOB (paAnyc aToMa, 3JIEeKTPOOTPHUIIATEIHHOCTh), MPOCTHIX U

6 CJIOKHBIX BCIIECCTB OT IIOJOXCHUS DJIICMCHTOB B HepnonnquKofI
cucteMe (B MaJibIX NEPHOJIax U TJIABHBIX MOATrPYNIaxX) U 3JIEKTPOHHOTO
CTPOECHUSA aTOMa

7 YMmeHue kinaccupuIpoBarh:
7.1 XUMHNYCCKHUEC DJICMEHTHI
7.2 HCOPraHNYCCKUC BCUICCTBA
7.3 XUMHNYCCKUEC pCaKIINU
8 YMeHue onpeaensTh:
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8.1 BAJICHTHOCTD U CTCTICHDb OKUCJICHUSA XUMHWYCCKUX 3JICMCHTOB, 3aps HOHA

) BUJT XUMHYECKOW CBS3M W THUIl KPUCTAUIMYECKOH CTPYKTYphl B
COEIMHECHUSIX
8.3 XapakTep cpeibl B BOJHBIX pacTBOpax BellecTB (KUCIOT, OCHOBAHUM)
8.4 OKHUCJIUTEIb U BOCCTAHOBUTEIb
9 YMeHue xapakTepu3oBath GU3NUECKHE U XUMUYECKUE CBOMCTBA:

MPOCTHIX BEIIECTB (KUCIOPO, 030H, BOAOPO, TpadHuT, ammas, KpeMHHIA,
9.1 a3oT, (ocdop, cepa, XJOp, HATPHWHA, Kalui, MarHui, KaJbIUH,
ATFOMUHHM, KEJe30)
CJIO’KHBIX BEIIECTB, B TOM YHCIIE UX BOJHBIX PacTBOPOB (BOJa, aMMHAK,
XJIOPOBOJIOPO/JI, CEPOBOJIOPOJ, OKCUJIBI U TUAPOKCHAbI MeTauioB [-ITA
92 rpynmn, amomunus, meau (1), nunka, sxenesa (11 u I11), okcuast yriepoaa
(IT u IV), kpemuus (IV), azora u pochopa (III u V), ceprr (IV u VI),
CepHHCTasi, CepHas, a30TUCTas, a30THas, QochopHas, yroibHasi,
KpEeMHHUEBasi KUCII0Ta U UX COJIN)

MPOrHO3UPOBATHh U XaPAaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH

93 OT MX COCTaBa U CTPOCHMS, IPUMEHEHUE BEILIECTB B 3aBUCUMOCTH OT UX
CBOWCTB, BO3MOYKHOCTb MPOTEKAHHUS XUMHUYECKUX [MPEBPALICHUN B
PAa3IMYHBIX YCIOBUAX

10 YMeHue cocTaBisTh MOJIEKYJISIPHbIE M MOHHBIE YpaBHEHUs peaklui, B
TOM YHCJIE:
10.1 peakiuii HOHHOTO 0OMeHa
10.2 OKHUCJIUTEITHHO-BOCCTAHOBUTEIIBHBIX PEAKITUI
10.3 WUTIOCTPUPYIOIINX XUMUYECKHE CBOMCTBA U3yUYEHHBIX KJIACCOB (TPYII)
HCOPraHNYCCKUX BCIUICCTB
10.4 MOATBEPHKIAIOIIUX TEHETUUECKYIO B3aUMOCBSI3b MEKIY HUMHU
11 YMeHue BRIYUCIATh (IPOBOAUTH PACU&ThI):
11.1 OTHOCUTCIIHYIO MOJICKYJISAPHYIO H MOJISIDHYIO MacChl BEIIECTB,
MacCOBYIO JIOJF0 XUMHUYECKOT0 DJIEMEHTA B COSIMHEHUH
11.2 MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
11.4 II0 YpaBHCHHAM XHUMHUYCCKUX peaKHI/Iﬁ U HaAXOOAUTh KOJHNYECTBO
BeleCcTBa, 00bEM U MacCy peareHTOB WM MPOIYKTOB PEaKluu
12 Bnanenue (3HaHme OCHOB):
OCHOBHBIMH METOJIaMU HAy4YHOTO MO3HAaHUS (HAOIIOJEHUE, U3MEpPEHHE,
12.1 OKCIICPUMCHT, MOJIeJ'II/IpOBaHI/Ie) P U3YUCHHUH BCIICCTB U XUMHUYCCKUX
SIBJIIGHUH; yMeHHEe cHopMyIHpoBaTh MpoOIEeMy U MPEATIOKUTh MYyTH €
pemeHus
12.2 O0e3zomacHOM pPabOTBI C XMMHYECKUMHU BEIIECTBAMH, XHUMHUYECKOM

MOCY101 1 1ab0paTOpHBIM 00OPYJOBAHUEM

12.3 MpaBUiiaMu 0€30MacHOTO OOpaIeHHs C BEIIECTBAMHU, UCTIOIh3YEMBIMH B
HOBCGIIHCBHOI\/'I JKU3HHU, IIpaBUJIaMU MOBCACHUSA B HCIIAX C6€pe)KCHI/I$I
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310pOBbSl M OKpYXKalOIIEH MPUPOAHON Cpelbl; MOHMMaHUE Bpena
(omacHOCTH) BO3JEHUCTBUS HAa JKUBBIE OPraHU3MBlI OINpPEACIEHHBIX
BEIIECTB, CIMOCOOOB YMEHBIICHHUS W MPEAOTBpAICHUS UX BPEIHOTO
BO3JEHUCTBUSA

13 Hanuuue MPAKTUYCCKUX HABBIKOB INUIAHUPOBAHUSA W OCYLICCTBJICHUA
CICAYIOMIUX XUMHYCCKUX SKCIICPUMCHTOB!

HU3Y4YCHUC U OIIMCAHHC (1)I/I3I/ILICCKI/IX CBOMCTB BC€IICCTB, O3HAKOMJICHHEC C
13.1 (1)I/I3I/I‘-IGCKI/IMI/I U XUMHUYCCKUMU SABJICHUAMMU, OIIBITHI, WJIJIFOCTPHUPYIOIIUC
IIPpHU3HAKU IPOTEKAHUA XUMHUYCCKUX peaKHI/Iﬁ

13.2 U3y4eHHe CIIOCO00B pa3JeNeHus cMecer

IIOJIYUYCHHE KUCTIOpOoaa U U3YUCHHUE €TI0 CBOI>'ICTB; IMOJIY4Y€HHE BOJAOpOaAa U
13.3 HU3YyUCHHUC €TO CBOfICTB; MOJIYUYCHHUEC YIJICKHUCJIOTO ra3a U U3y4YCHUC €TI0
CBOﬁCTB; MMOJIY4YCHHUEC aMMHaAKa U U3YUCHUC CTO CBOMCTB

13.4 IIPUTOTOBJIEHUE PAaCTBOPOB C  ONPEIEIEHHOM MAacCOBOM  J0OJEH
PacTBOPEHHOIO BEIIECTBA

13.5 MIPUMEHEHHUE UHANKATOPOB (JaKMyca, METHIIOpaHka U ¢peHonpTanenHa)
TUISL OTIPEJICJICHUS XapaKTepa CPeabl B paCTBOPAX KUCIOT U MIEI0Uei

HCCIIEIOBAHUE U OIMCAHUE CBOWCTB HEOPTaHMUYECKHUX BELIECTB Pa3IMYHbIX
KJIACCOB; HM3Y4Y€HHE B3aUMOJCWUCTBUS KUCIOT C METaulaMH, OKCHJIaMU

13.6 METAJIOB, PacTBOPUMBIMU M HEPACTBOPHUMBIMU OCHOBAHMSMH, COJISIMU;
MOJTyYeHHE HEpacTBOPUMBIX OCHOBAHMI{; BHITECHEHUE OJHOI0 MeTasuia
APYrMM H3 pacTBOpa COJM; HCCIENOBaHHE aM(OTEPHBIX CBOMCTB
T'MJIPOKCUIOB JIFOMUHUS U IIMHKA

peHICHUC SKCIICPUMCHTAJIBHBIX 3a/lad IO TEMaM: «OCHOBHEBIE KIIACCHI

13.7 HCOPTraHNYCCKUX COGHHHGHHﬁ)}; <<3JIGKTpOHI/ITI/I‘-I€CKa$I JUCCOLTHM AU,
«BaxHele HeMeTaIbl U X COCOAUHCHUSA, «BaxkHeiye MeTaibl U
UX COCINMHCHU A

XUMHAYECKHE SKCIIEPUMEHTHI, HIUTFOCTPUPYIOIINE MMPU3HAKHU TPOTEKAHUS
peaknuii  MOHHOro  OOMEHa;  KayecTBEHHblE  peakluu  Ha

13.8 MPHUCYTCTBYIONME B BOJHBIX PAaCTBOpaX HOHBI: XJIOPHA-, OpOMHI-,
nonua-, cynbdar-, pocdar-, kapOoHaT-, CUINKAT-AHUOHBI, THAPOKCU]I-
HOHBI, KATHOHBI AMMOHWSI, MarHUs, KaJIbIIUs, ATFOMUHUS, Kene3a (2+) u
xenesa (3+), meau (2+), LIUHKA

14 YmMmenue:
MPEACTABIATh  PE3YJIbTAaThl  AKCIIEpUMEHTa B  (OpME  BBIBOJIOB,
14.1 J0Ka3aTeNbCTB, TpaUKOB M TaONHMII M BBIABIATH DMIIUPUUYECKUE
3aKOHOMEPHOCTH

YCTaHABIIMBATh CBSA3M MEXAY peajibHO HAOII0JaeMbIMU XMUMHUYECKUMU
14.2 SBJIICHUSIMU M IIpOLIECCAaMH, IPOUCXOISAIIMMHA B Makpo- U MHKPOMHDE,
OOBSACHATH MPUYMHBI MHOTO0Opa3Hsl BEIECTB

INIEPEYEHb 3JIEMEHTOB COIAEPXAHUS, INPOBEPAEMBIX HA OCHOBHOM
I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1 HepBOHa‘IaJ'IBHBIe XUMHUYCCKUEC ITOHATHUA
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L1 Yycreie Bemectsa u cmecu. Crioco6s paszaeneHus cMecen

1.2 ATOMBEI 1 MOJICKYJIBI. Xumuaeckue 31aeMeHThl. CHMBOIBI XUMHYECKHUX 3JIEMEHTOB.
HpOCTHG 1 CJIOKHBIC BEIICCTBA.

1.3 Xumuueckas popmyina. BaneHTHOCTH aTOMOB XUMHYECKHX 25EMEHTOB. CTerneHn
OKHUCIICHUSA

3aKOH IIOCTOSHCTBA COCTaBa BCIIICCTB. OTHOcuTeNnbHAsA aTOMHAs Macca.
1.4 OrHocutenpHas MOJICKYJIsIpHasg mMacca. MaccoBas m0JIs1 XUMHAYECKOI'0 2JIEMEHTA B
COCINHCHNUU

1.5 Komnuectso BemectBa. Monb. Monsipnas macca. MonsipHblid 00bEM Ta30B.
B3anMocBs3b Koau4ecTBa, MacChl M YUCJIA CTPYKTYPHBIX €IMHUIL BEIIECTBA

1.6 dusnyeckre U XMMHYSCKHE ABJICHUS. XUMHYSCKas peaKkuus u eé IIPpU3HAKU. 3aKkoH
COXPAaHCHUSA MACChl BCIICCTB. XUMUYECKHUE YpaBHCHUA

o Ilepuommyecknii 3akoH u [leproanyeckas cucTeMa XUMUYECKHX dneMeHToB .M.
Menpeneea. CTpoeHHE aTOMOB

Ilepuonuueckuit 3akoH. llepuonanyeckas cucrema XUMUYECKHX 3yeMeHToB J[.U.
2.1 Menneneena. IIepuonsr u rpynmbl. PU3MYECKUN CMBICI MOPSIKOBOIO HOMEDA,
HOMEPOB MEepUOa U Ipynibl 3J€MEHTA

Ctpoenne aromoB. CocTaB aToMHbIX saep. M3ortombl. DnekTtpoHbl. CTpoeHHE
22 JJIEKTPOHHBIX ~ 000JI0YeK aToMOB mepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
Ilepuonuueckoii cucremsl JI.11. Menaeneena

3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XMMHYECKHX JJIEMEHTOB TEPBBIX TPEX
73 TEPUOJIOB, Kamus, Kaublus (paguyca aroOMOB, 3JIEKTPOOTPULATEILHOCTH,

METANTUYECKIX U HEMETANTINYECKUX CBOICTB) U UX COCIMHEHHI B COOTBETCTBHH C

MOJIOXKEHUEM dJIeMeHTOB B [lepronyueckoit cucteMe u CTpOEHHUEM UX aTOMOB

3 Crpoenue Bemecrsa

Xumudeckass CBs3b. KoBanmeHTHas (MOJsipHAas W HEMOJsIpHAsl)  CBS3b.
3.1 DNeKTpOOTPULATENLHOCTD XUMHYECKHAX 3JIEMEHTOB. Honnas CBSI3b.
Meraunueckas CBs3b

Turnsl KPUCTATINIMICCKUX peH_IéTOK (aTOMHaH, HWOHHas, MeTaJ’IJ’II/I‘{eCKaﬂ),
32 3aBHCHUMOCTE CBOMCTB B€IICCTBA OT THIIA KpHCTﬂJ’IJ’IH‘-ICCKOﬁ pCHIéTKI/I n BUJA
XHUMHUYECKOH CBSI3HU

4 Baxwneiimue MMPEACTAaBUTCIIM HCOPTraHUYCCKUX BCIICCTB. Hemerannel u wux
coequHEHHS. MeTaibl ¥ UX COSIMHCHUS

Knaccudpukanus u HOMEHKIAaTypa HEOPraHMYECKUX COEIUHEHHM: OKCHIIOB
(coneoOpasyroliye: OCHOBHbIE, KUCIOTHbIE, aM(OTepHbIE) U HECOJIe00pa3yoIlue;
4.1 ocropammit (mménoun u HEpacCTBOPHUMBIE OCHOBaHU); KHCJIOT
(xucnmopoacoepaiiie 1 OeCKUCIOPOIHbIE, OJJHOOCHOBHBIE 1 MHOT'OOCHOBHBIE);
coJiert (CpeTHUX 1 KHUCIIBIX )
4, DusMvecKre U XUMUYECKUE CBOWCTBA MPOCTHIX BELICCTB-HEMETAIIOB: BOJOPO/IA,
XJI0pa, KUCIOPOAA, Cephl, a30Ta, (pocdopa, yriepoaa, KpeMHUS
Ousnyeckue M XMUMHUYECKHE CBOMCTBA MPOCTHIX BEUIECTB-METAJUIOB: JIUTUS,
4.3 maTpus, KanMs, MATHES U KaNbIHs, ATIOMUHIS, XKelTe3a. DNeKTPOXHMHUUCCKHIT sl
HaIpsHKEHNH METaJUIOB
4.4 Du3MYECKHE M XHMHYECKHE CBOWCTBA BOJIOPOIHBIX COCIWHCHHH HEMETaJlIOB:
XJIOPOBOAOPOJA, CEPOBOAOPO/IA, AMMHAKA

[okymeHT co3aaH B anekTpoHHon chopme. Ne 108 ot 18.09.2025. UcnonHutens: Bensiesa P.P. 0 AIEKTPOHHbINA
CrpaHuua 29 3 36. CTpaHuua cosaaHa: 18.09.2025 13:17 =¥ TATAPCTAH



dusnyeckue M XHMHUYECKHE CBOWCTBA OKCHAOB HemetaioB: cepbl (IV, VI),
4.5 azora(Il, IV, V), docdopa(lll, V), yraepoma(ll, IV), kpemuus(IV). ITomydcHue
OKCHJIOB HEMETAJIIIOB
46 Xumuueckue cpoiicTBa okcunos: MertawioB [A-IIIA rpynm, uuaka, memu(Il) u
xeneza(ll, III). [Tonyyenne oKCUAOB METAIIIIOB

XUMHUYECKHE CBOWCTBA OCHOBAaHUN M aM(OTEPHBIX THUIPOKCHUIOB (Ha MpUMeEpe
4.7 rugpoKCHIOB ANIOMUHKS, XKelesa, IHHKa). [10TydeHie OCHOBAHMIT 1 aM(pOTEPHBIX

TUJIPOKCHUJIOB

OOme XUMHUYECKHE CBOMCTBA KHUCIOT: XJIOPOBOJOPOIHOH, CEPOBOIOPOIHOM,
48§ CEPHHUCTOH, CEpHOM, a30THOH, (HOCHOPHOH, KpeMHHEBOH, yroibHOH. Ocolbbie

XMMHUYECKHE CBOICTBA KOHIIEHTPUPOBAHHOM CEPHOW U A30THOW KHCIOT.

[Tonyyenue kucnot

4.9 O6mme xuMIUecKue CBOiCTBA cpeanux couseit. [lomyyenue conei

4.10 Ilomydenue, coOupaHue, pacro3HaBaHWE BOAOPOIA, KHCIOPOJa, aMMHMAKa,
YIJIEKHCIIOTO Ta3a B JIA00OpaTopuu

4.11 HOJ'Iy‘lCHI/IC aMMMakKa, CepHOﬁ M a30THOH KHCJIOT B IIPOMBIIIJIICHHOCTH. O6I_HI/IG
CITOCOOBI MMOJIY4YCHHA MCTAJIJIOB

4.12 I'eneTnyeckas cBs3b MCXKAY KiIaCCaMU HECOPTaHUYCCKUX COCJIMHEHU I

5 XUMHYECKHE pe€aKkuuu

Knaccudukanuss XUMHUECKUX peakUuil M0 Pa3IMYHbIM MpPU3HAKAM: TI0 YUCIY U
5.1 COCTaBy Y4YaCTBYIOLIMX B peakUUH BEIIEeCTB, MO TeIoBoMy 3ddekry, mo
M3MEHEHUIO CTEIIEHEW OKHMCIICHHSI XUMHUYECKUX 2JIEMEHTOB

59 Tennosoi 3hPekT XUMUUECKON PEAKIUHU, TEPMOXUMUIECKHE YPABHEHHS. DK30- U
SHAOTEPMHUUYECKHE PEaKINK. TepMOXUMHUECKNE YPAaBHEHUS

OKHCIUTEITEHOBOCCTAHOBUTEIILHBIC PCaKkuu. OKHCIUTEIN W BOCCTAHOBUTEIH.
53 Hpoueccm OKHCJICHUA 151 BOCCTAaHOBJICHHA. QHCKTpOHHHﬁ OaaHc
OKHCIIUTEIILHOBOCCTAaHOBUTEIILHOM p€akuuu

54 TeopHs dJIEKTPOIUTHYECKOM naucconraniu. KatuoHbl, aHHOHBI. JNEKTPOIUTHI U
HEeNIeKTPONUThL. CUITbHBIC U clla0ble NeKTPOoIuThl. CTeneHb AUCCOIUAIIH

55 Peakuun noHHOrO OOMeHa. VYCIIOBHMS NPOTEKaHWs DPEAKUMH HOHHOrO OOMEHa,
ITOJIHBIE Y COKPAIIEHHBIE HOHHBIE YPABHEHUS PEAKIINN

6 Xumus i okpyxKaromas cpeja

BemecrBa u Marepuansl B IIOBCEJHEBHOM >KM3HHM 4YeJOBEeKa. be3omacHoe
6.1  pcronp3oBaHKe BEIIECTB W XMMHUUYECKHX peakuuii B 1aboparopuu u O6wITy. [lepBas
IIOMOLIb IPU XUMHUYECKUX 0XKOTaX U OTPaBICHUSX

XUMHUYECKOE 3arpsi3HEHUE OKPY’KaIoIel cpelibl (KUCIOTHBIE JOXK/IH, 3arpsi3HEHUE
MOYBBI, BO3/lyXa W BOJOEMOB), CHOCOOBI ero mpenoTrBpamenus I[IpenenpHas

6.2  nomycrumas xommentparms Bemects (IIJK). Pomp XUMHH B pelICHHH
SKOJIOTMUECKUX TMpoOsieM. YcuieHue NapHUKOBOro 3¢dekra, paszpylieHue
030HOBOTO CJIOS

[Tpumenenue cepsl, a3ota, hocdopa, yraepoaa, KpeMHHSI U UX COSTUHEHUH B OBITY,
MEIHUIIMHE, MPOMBIIIJICHHOCTH U CEIhCKOM XO03siCTBE. [IpuMeHeHne MeTaljIoB U

6.3 crnmaBoB (cTanb, 4yryH, DIOpATIOMHUHE, GPOH3a) B OBITY U MPOMBIIUICHHOCTH HX
coenuHeHM. [loHsATHE O KOPPO3UM METAIOB, OCHOBHBIE CIIOCOOBI 3alTUTHI UX OT
KOppo3uu

[okymeHT co3aaH B anekTpoHHon chopme. Ne 108 ot 18.09.2025. UcnonHutens: Bensiesa P.P. 0 AIEKTPOHHbINA
CrpaHunua 30 u3 36. CTpaHuua cosaaHa: 18.09.2025 13:17 =¥ TATAPCTAH



6.4

[IpupoaHble HCTOYHUKU YTIIEBOAOPOJIOB (yroJib,

MPUPOAHBIN  ras,

He(TH),

MPOYKTHI X MepepadboTku (OCH3UH), UX POIb B OBITY U MPOMBIIUICHHOCTH

HepBOHa‘-IaIIbHBIG MOHATHI 00 OPraHMvYCCKHUX BCIICCTBAX KaK O COCAMHCHUAX

6.5

yriepoaa (MeTaH, OTaH, 3TUIICH, AlICTUIICH, 3TAHOJI, INTMICPHUH, YKCYCHasA KI/ICJ'IOTa).

IloHarre 0 OHOJIOrMYECKH BaXKHBIX BCHICCTBAX: KUPAX, 6em<ax, YIJICBOAaX — U UX
POJIK B ) KU3HH YCJIOBCKA

7 PacuéThr:

7.1 1o popmyiaMm XUMHUECKHX COETMHEHHUIA
7.2 maccel (MaccoBO#) TOJTH PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 [0 XMMHYECKHM ypPaBHCHHIM
TemaTuueckoe IJIAHUPOBAHUE
8 kiacc
Ne | HazBanue pasnena | BocnurareabHblit JJIeKTPOHHbIE Koanuec
m/ | TPOrpaMmsl, KOMIIOHEHT uu(ppoBbIe TBO
| HAMMEHOBaHHE TeMbl o0pa3oBaTe/bHbIE 4acoB
YpOKa pecypcsl
Pasznea 1.IlepBoHavaibHble XUMHYECKHE TIOHSTHS
1 Xumusgs —  BaxkHasg | DKOJIOTHYECKOE BOCIHTAHUE, 59
o0mnacThb CHOCOOCTBYIOIIEE
€CTEeCTBO3HAHUS u | pOpPMHPOBAHHIO bubmmorexa IIOK
IIPAKTUYECKON JKOJIOTMYECKON  KYyJbTypHl, | https://m.edsoo.ru/7f4183
JeSITEIbHOCTH YEeJIOBEKa | OTBETCTBEHHOI0, OepexHoro | 7¢
OTHOLIEHHA K  MPHUPOJE,
OKpY>Kalollen cpelie.
2 | BemecrtBa u | Tpynosoe BOCIIUTaHUE, 154
XUMHUYECKHE PEaKIUN OCHOBAHHOE HA BOCIHMTAHHH | pucivorera [[OK
YBAKCHIA K TPYAY | https://m.edsoo.ru/7f4183
TPYAAUIMMCS,  pesyibTatam |
Tpy#a (CBOETO M JAPYrHX | ~—
JIIOJICH )
Paspnen 2. BaxkHeilume npeacTaBuTe/ M HCOPraHMYEeCKUX BELeCTB
3 Hennoctu HAay4YHOTI'O 64
TO3HAHUA, OPUEHTHPOBAHHBIC | pamworerca [[OK
Bosnyx. Kucnopon. Ha  IIOJIyYeHHUE 3HaHUH, .
https://m.edsoo.ru/7f4183
[TonsiTrie 06 OKcHUIaxX | KAYECTBEHHOTO 00pa3oBaHUs e
C  yd4éTOM  JIMYHOCTHBIX | ~—
HWHTEPECOB.
4 Hennoctu HAay4YHOI'O 8y
B MO3HAHNA, OPHEHTUPOBAHHEIE | b6 rvorera TTOK
onopon. Ilomitie 0 | wa  momyuemme  sHamMil, | | a0 Tegs
KHCIIOTaxX U COJISAX Ka4eCTBEHHOTO o0Opa3oBaHus e
C  yuéToM  JIMYHOCTHBIX | —
WHTEPECOB.
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OTHOILIEHUA K  MPHUPOJE,
OKpY>Karollen cpenie.

5 Tpynosoe BOCIIUTaHUE, Su
Bona. PacTBophL. OCHOBAHHOE HA BOCHHMTAHMH | pu6ivorera [[OK
aKEeHUSA K T
ToustHe 06 yB PYAY> 1 https://m.edsoo.ru/7f4183
TPYASAIIUMCS,  pe3ybTaTam
OCHOBaHMSIX Ic
Tpyda (CBOero W JApyrux
JT0Aei)
6 DKOJIOTHYEeCKOE BOCIHUTAHHE, 1149
CrocoOCTBYIOIIEE
OCHOBHBIE KJIACCBI dbopmupoBaHmIO bubnnoreka [JOK
HCOPraHM4EeCKUX 9KOJIOTUYECKOM  KyJIbTypsl, | hitps://m.edsoo.ru/7f4183
COCTUHEHUI OTBETCTBEHHOTO, OepexHoro | 7¢

Pa3znen 3. Ilepuoanyeckuii 3akon u Ilepumoanyeckasi cucrema xumudeckux iementos /. U.
MenpeneeBa. CrpoeHue aToMoB. XMMHYeCKasi CBfA3b. OKHCIHUTEJIbHO-BOCCTAHOBUTEJIbHbIE

peakuumn

7 ITepuoanueckuii 3akon | [latpuornueckoe T4a
u HepHOHquCKaﬂ BOCIIMTaAaHHUC, OCHOBAHHOC Ha
CUCTEMAa XUMUYECKUX BOCIUTAHUH mooBH K bu6mmoreka [JOK
snemeHToB 1. U. POJIHOMY Kparo, https://m.edsoo.ru/7f4183
Metnereera, Crpoete HCTOPUYECKOE IMPOCBEIICHHUE. e

JIyXOBHO-HPaBCTBEHHOE
aToMa BOCIIMTAaHME  HA  OCHOBE
MaMSITH MPEJIKOB.

8 Xumudeckas CB3b. Tpynosoe BOCIIUTAHHUE, 8u
OKHCIUTEILHO- OCHOBAHHOE HA BOCIHMTAHMM | [~ o o IOK
BOCCTAHOBHMTE/IbHble | YBUKEHHA i AIPYAY: I pyyyg:/m edsoo.ru/7f4183
poaKIT TPYASIIUMCS,  pe3yJibTaTaM 7e

Tpyaa (CBOero U JIpyrux
JIIOJICH )
9 PesepBHOE Bpems Tpynosoe BocnuTaHue, | bubnmoreka HOK | 34
OCHOBAaHHOE Ha JIMYHOCTHOM | https://m.edsoo.ru/7f41837
CaMOBBIPAKEHUH B|C
MPOAYKTUBHOM, HPABCTBEHHO
JTOCTOMHOM Tpyne B
pPOCCHIICKOM 00111eCTBE.
Hroro 3a 8 xiaace 68 u.
9 kJacc

Ne | HazBanue pasaena | BocnurareabHbId DJIeKTPOHHbIE Koanuec

m/ | TPOrpamMmbli, KOMIIOHEHT undgposbie TBO

g | HAMMEHOBaHHE TeMbl o0pa3oBaTe/ibHbIE 4acoB
ypoKa pecypcbl

Pa3nen 1. BemecTBO M1 XMMHUYeCKHe peaKIuu

U] oo | aboee e | pumorsatiok [

o https://m.edsoo.ru/7f41a6
yriayOneHne 3HaHU YBaKECHUS K TPYAY, | 46
TPYIAIIMMCS,  pe3yjibTaTam |
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OCHOBHBIX Pa3/IeJioB Tpyaa (CBOETO | JIPYrUx
Kypca 8 Kiiacca JOJeH)
2 TpynoBoe BOCIIUTAHUE, 4y
OCHOBHBIE OCHOBAHHOC HA BOCHUTAHMH | o~ o IIOK
AKECHUS K T
3aKOHOMEPHOCTH yB pYAY, https://m.edsoo.ru/7f41a6
. | Tpyasmmmcs,  pe3yJsibTaram
XUMHYECKUX peaKIui 36
Tpyaa (CBOETO | JIPYrux
JTOAeH)

3 TpynoBoe BOCIUTAHUE, 8u
ONEKTPONUTHIECKAS. | ocoBaHHOE HA JTMYHOCTHOM Buborexa [IOK
Aucconuanusi. CaMOBLIpaKCHUU B

P https://m.edsoo.ru/7f41a6

XHUMHUYECKUE PEAKIIUU | TPOJYKTUBHOM, HPABCTBEHHO 36
B pacTBOpax ﬂOCTOﬁHOM TPpYyHae B -

POCCHIICKOM 00I11IeCTBE.

Pazgen 2. HeMeTaJJILI M X CO€IHHEHUS
4 06 DKOJIOTUYECKOE BOCIHTAHHE, 4q
Ihas CHoco0OCTBYIOIIEE

XapaKTepUCTHUKA GopMupoBaHUIO bu6mmoreka [IOK
XUMHYECKHUX OKOJIOTMYECKOH  KyJbTyphl, | https:/m.edsoo.ru/7f41a6
anemeHToB VIIA- OTBETCTBEHHOTO, OepexHoro | 36
rpynnsl. ['anorens OTHOIICHUA K IIPHPOJC,

OKpY>KaloIen cpejie.

5 OOmas OKOJIOTHYECKOE BOCIHUTaHUE, 64
XapaKTePUCTUKA CIIOCOOCTBYHOIIEE
XHMHYECKIX (hopMUPOBaHUIO Hasbikos | bronuoreka IIOK

OXpaHbI 3aMIUTHI https://m.edsoo.ru/7f41a6
aneMeHToB VIA- P ’ [HHTEL,
C . BOCCTAHOBJIEHUSI ~ IpHUpoAbL, | 36
TPYIIIEL. L-Cpa 1 ce OKPY>KaIOIIEH CpeIbl.
COCTMHEHUS

6 OOmas DKOJIOTHYECKOE BOCIHUTAHUE, T4a
XapaKTepPUCTUKA CHoco0CTBYOIIEE
XUMHYECKHUX (bOpMHpOBaHHEO bub6nuorexa [IOK

9KOJIOTHYECKOH  KYJIBTYPBI
3J1eMEeHTOB VA- YABTYPEL, https://m.edsoo.ru/7f41a6
A OTBETCTBEHHOTO, OEpeKHOT0 16
TPYIIHEL A3OT, OTHOIIGHUS K  TIpuUpojae, | ~—
hocdop n nx OKpY>KaloIllel cpene.
COCTMHEHUS

7 Ob6mas Tpynosoe BOCITUTAHHE, 8q
XapAKTEPUCTHKA OCHOBAHHOC Ha BOCIIMTaHHUH
XUMHUYECKHUX YBAKCHHIA K TPYAY: | BuGmmorexa [TOK

TPYAAITUMCS e3yJbTaTam
yeMmeHToB IVA- pyAsil » Pesy https://m.edsoo.ru/7f41a6
v Tpyda (CBOEro W JApyrux 16
Tpynmbl. YT u N
pym TIePOT Troei) 36
KPEMHHM U UX
COCTUHEHUS
Paznen 3. MeTajibl 1 X COeAMHEHUS
8 Ofme crojicrsa Tpynosoe BOCIMTAHHE, | pu6oyorera [TOK 44
OCHOBAaHHOE€ Ha BOCIHUTAHUH
https://m.edsoo.ru/7f41a6
METaJII0B YBaXKEHUS K TPYAY: | 3¢
TPYASIIUMCS,  pe3yibTaTam | ~—
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Tpyaa (CBOEro U JPYyrux

Jroeh)

7 Baxwueiimmre meTamibl I(I‘?Iiloﬂ];):}(l)lioe Ha i(;;réizzijlep; bubarorexa IOK o

https://m.edsoo.ru/7f41a6
U UX COETMHEHUS Ha TPYLOBYIO HEATENBHOCTD, |

noJry4eHue npodeccuu =

Pasznea 4. Xumus u okpyskamomas cpeia

10 | BewectBa u marepuansl | OKOJOTHYECKOE BOCIUTAHUE, 34

B YKM3HM Y€JIOBEKa CHOCOOCTBYIOIIEE

(1)OpMI/IpOBaHI/IIO bubanoreka [HOK

AKOJIOTUYECKOW  KYJbTYphl, | https:/m.edsoo.ru/7f41a6
OTBETCTBEHHOTO, OepexHoro | 36

OTHOLIEHUA K  IPHUPOJE,
OKpY>Karollen cpelie.

11 | Pe3epBHOe Bpems [TarpuoTnueckoe 34
BOCIIMTaHHE, OCHOBAHHOE Ha

BOCIIUTaHUN JIF00BH K BubmnoTeka HOK

ponHoMy Kpaio, https://m.edsoo.ru/7f41a6
HCTOPUYECKOE MPOCBEIICHUE. 16

JIyXOBHO-HPaBCTBEHHOE
BOCIIUTAaHHE HA  OCHOBE
MaMSITH TPEJIKOB.

Hroro 3a 9 xiacc 68 u

~\
JOKYMEHT ITIOAIMMUCAH
SJIEKTPOHHOMH TTIOAITUCBIO
CeptudmkaT: 1TFF27D00FBB1F0A8440216C1F7C10CAB
Bnapeney: benaesa PyawHa PuaoeHa
HencteuteneH ¢ 30.09.2024 no 30.12.2025
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Jluct cornacoBaHus k gokymeHTy Ne 108 ot 18.09.2025
MHununaTop cornacoBaHnus: bensiesa P.P. upekTop
CornacoBanune nHnyumnposaro: 18.09.2025 13:17

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMNoanucaHo
1 Bensesa P.P. A

18.09.2025 - 13:17
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