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MHOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yuyeOHOro mpeamMera «XuMus» s oOywaromuxcs 8-9 kiaccoB
COCTaBJI€Ha B COOTBETCTBUHU C HOPMATUBHBIMU JJOKYMEHTAMU:

1.®enepanpapiM 3akoHOM 0T 29 nexabpst 2012 r. Ne273-@3 «O06 obOpazoBaHuu B
Poccuiickoit ®enepanumy;

2.DenepanbHbIM TOCYJAPCTBEHHBIM 00pa30BaTENIbHBIM CTaHIAPTOM OCHOBHOT'O OOILEro
obOpazoBanus (yTBepKAEH mpuKazoM MuHHCTepcTBa mnpocBemenus P® or 31.05.2021 r.
Ne 287, 3apeructpupoBan MunuctepctBoM roctuiu P 05.07.2021 roga Ne 64101);

3.®enepanpHOil  00pa30BaTENLHOM MPOTPaMMON OCHOBHOTO O0IIero 0Opa3oBaHUs
(yTBepxknaeHa mnpuka3oM MunucrepctBa mnpocBeuienus PO or 18.05. 2023 r. Ne 370,

3apeructprpoBana MunucrepcTBoM ctuiu PO ot 12.07.2023r. Ne74223) ¢ yuéToMm:

4.1Ipuka3za Munnpocsemenus Poccun ot 22.03.2021 Ne 115 «O0 yrBepxnaenuu [lopsaka
OpraHu3allii ¥  OCYILECTBJIEHUS  OOpa30BaTENbHOM  JEATEIBHOCTH IO  OCHOBHBIM
o011eo0pa3oBaTesIbHBIM IIporpaMmMaM - 00pa3oBaTeIbHBIM IIPOrpaMMaM HadyajbHOro OOLIero,
OCHOBHOTO OOIIIETO U CPETHETO O0IIeT0 00pa3oBaHusD» (C AOMOIHEHUSIMU U U3MEHEHUSIMH);

5.IIpukasa Munnpocsemenuss Poccunm ot 04.10.2023 Ne738 «OO6 yTBep»KAECHUU
denepanbHOrO MEpeyHs AIEKTPOHHBIX  OOpA30BATEIbHBIX PECYpPCOB, JOMYIICHHBIX K
UCTOJNIb30BAaHUIO  TPU  peaju3allid  WMEIOMUX  TOCYAapCTBEHHYIO  aKKPEIUTALHUIO
00pa3oBaTeNbHBIX MMPOTPAaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero oOIIero
o0OpasoBaHus);

6.0cHOBHOI  00pa3oBaTeNbHONW  MPOrpaMMbl  OCHOBHOTO  0o0miero  oOpa3oBaHUs
I'OCYAAPCTEHHOI'O KA3EHHOI'O OBIIEOBPA3OBATEJIbBHOI'O VYUYPEXIEHWA
«"OPJIOBCKAS CAHATOPHAS LIKOJIA-UHTEPHAT Ne9» (yTBepkaena npukaszom ['KOY
«"OPJIOBCKAS CIIN Ne 9» ot 26.08.2024r Ne 119);

7.YuebHoro miuaHa oOcHOBHoro ooOmiero oOpasoBanus ['OCYIAPCTEHHOI'O
KA3EHHOI'O  OBHIEOBPA3OBATEJIBHOI'O  YUYPEXIEHUA «I"OPJIOBCKA#
CAHATOPHAS IHKOJIA-UHTEPHAT Ne9y;

8.Paboueit IpOrpamMMBbI BOCITUTAHUS OCHOBHOTO ob1ero o0OpazoBaHms
IT'OCYAAPCTEHHOI'O KA3EHHOI'O OBHIEOBPA3OBATEJIBHOI'O VYUYPEXIEHWA
«I"OPJIOBCKAS CAHATOPHAS HIKOJIA-UHTEPHAT Ne 9.

[TporpaMMa 1o XuMuu Ha YPOBHE OCHOBHOT'O 0OIIIETO 00pa30BaHMsI COCTaBI€HA Ha OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npeactaBieHHbIX B @I'OC OOO, a Taxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIUTAHUS U C YUETOM KOHIETIHMU MPENoIaBaHus y4yeOHOro mpenMeTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccutiickoii @eneparum.

[Tporpamma mo XuMuUM Ja€T NpeACTaBICHHE O ILesaX, oOmed crparernu oO0ydeHus,
BOCIIUTaHUA M Pa3BUTHA OOYYAlOIMXCA CpEACTBAMH Y4eOHOTo IpeaMeTa, YCTaHABIMBAET
00s3aTeIbHOE NIPEIMETHOE COJEpKAaHUE, NIPEyCMAaTPUBAET paclpeesieHne ero mo kjaccam u
CTPYKTYpHUPOBAaHUE T10 pa3fiesiaM U TeMaM MPOrpamMMbl 110 XUMHH, ONPEEsieT KOJINYeCTBEHHbIE
M KAauyeCTBEHHBbIE XapaKTEPUCTUKH COJEP/KAHUSA, PEKOMEHIYEMYIO IOCIEA0BaTEIbHOCTD
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U3yYCHHS] XUMHUH C YIETOM MEXKIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTHKH Yy4eOHOTO
npoliecca, BO3pacTHBIX 0COOEHHOCTEW 00ydaromuxcs, onpeAesseT BO3MOKHOCTH NpeaAMeTa i
peanu3anyy TpeOOBaHUM K pe3ysibTaTaM OCBOCHMS OCHOBHOM 0Opa3oBaTelbHOM MporpamMmbl Ha
YpOBHE OCHOBHOTO 0011IeT0 00pa3oBaHus, a Tak)Ke TpeOOBaHMIA K pe3ysibTaTaM 00yYeHHUsS XUMHUH
Ha YypOBHE LeJed W3ydeHHs] MpeaMeTa U OCHOBHBIX BHJOB y4eOHO-TIO3HAaBaTEIbHON
JeSITEIbHOCTH 00YUaIOIIErocs 10 OCBOCHHUIO yUEOHOTO COEP/KAHMSL.

3HaHUE XUMHUH CIYKHUT OCHOBOM [ (POPMUPOBAHUSI MUPOBO33pEHHSI 00YYaIOILIErocs, ero
NpEeCTaBICHUN O MAaTepUATIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (HOPMUpPYEMbIE XUMHEN
IPEJICTABICHUS O B3aUMOINPEBPAIICHUAX SHEPTUU U 00 IBOJIIOLMHU BEIIECTB B IPUPOJIE, O MYTSIX
peleHuss II00aNbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTUS 4YEJIOBEYECTBA — CBIPHEBOA,
HHEPreTUUECKOM, MUILEBON U 3KOJIOrHYecKoi 6€301acHOCTH, MPOOIIEM 3JpaBOOXPAHEHHUS.

N3ydeHue xumuu:

CIOCOOCTBYET pealu3alMi BO3MOXHOCTEH JJisi caMmMopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYpBbI JIMYHOCTH, €€ 001Iel U (yHKIHOHATIbHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHUE MBIIUIEHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB HMX  CaMOCTOSITEJIbHON  y4eOHOH  JEsITeIbHOCTH,  OKCIEPHUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHHUH, HEOOXOJUMBIX KaKk B IIOBCEJIHEBHOM JKM3HM, TaK U B
npoQeCCHOHATIBHOM 1eATEIbHOCTH;

3HAaKOMHUT CO CIEUU(UKON HAyYHOIO MBILIUICHUS, 3aKJIAJbIBACT OCHOBBI 1LIE€JIOCTHOIO
B3IJIA/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBISETCA OTBETCTBEHHBIM 3TAalloM B (HOPMUPOBAHUU
€CTECTBEHHO--HAyYHON I'PaMOTHOCTH 00yYaroIIHUXCs;

CHoCOOCTBYeT (OPMHMPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K TPHUPOJE, K 4YEJIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTMYecKoe OOpazoBaHHE
oOyyaroumxcsi.

JlanHbple HampaBieHHs B OOyYCHMM XUMHH O0ECIEUMBAIOTCS cHenu(UKON conepx aHus
y4eOHOro mpeaMeTa, KOTOPbIA SBISETCS IEJArorMueckyd aJanTHPOBAaHHBIM OTPaKeHUEM
0a30B0il HAyKH XMMHHU Ha ONpeAEIEHHOM dTarne e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOIO 0OIIEro oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOCHHUE
00y4arIUMHUCS CUCTEMbI [IEPBOHAYAIBHBIX MOHATUN XUMHUHU, OCHOB HEOPraHUYECKOW XMUMHUU U
HEKOTOPBIX OTAENIbHBIX 3HAUMMBIX MOHATUH OPTaHUYECKON XUMUH.

CrpykTypa copaepkaHUsl MPOrpaMMbl MO0 XUMHUHM C(HOPMUPOBAHA HAa OCHOBE CHCTEMHOIO
noaxoja kK €€ msyueHuro. CopepkaHue CKIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
AJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUN O XuUMHUYecKod peakuuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OpPTraHM30BaHbl M0 MNPUHLUIY IOCJIEI0BATEIbHOTO PA3BUTHUS 3HAHMM Ha OCHOBE
TEOPETUYECKHX MPEACTABICHUIN PA3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [Tepuonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHS O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3H;

— MpeACTaBIEHUI 00 EKTPOIUTHYECKOHN TUCCOLMALINN BEILIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PAcCMAaTPUBAIOTCS HA OCHOBE OSMIIMPUYECKH IIOJYUYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEJOBATEILHO OT OJHOTO YpPOBHSA K JPYromy,
BBIMOJHSAS (QYHKIUU OOBSICHEHHS U MPOTHO3MPOBAHUS CBOWMCTB, CTPOEHHUS M BO3MOXKHOCTEN
NPaKTUYECKOTI0 MPUMEHEHUS U MOJYyUYSHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mporpamMmbl IO XMMHHU CIIOCOOCTBYET (HOPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKON COCTAaBISIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTUKE €€ CUCTEMHOM IIPUPOIBL,
LEHHOCTHOT'O OTHOIIIEHHUSI K HAYYHOMY 3HaHUIO U METOJ/IaM M03HaHus B Hayke. M3yueHue xumun
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NPOMCXOMUT C TPHUBJICYCHWEM 3HAHUA W3 paHee M3YUYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpy>xaroruit Mmupy, «buonorus. 5—7 knacce» u «duszuka. 7 Kjaacc.

[Tpu u3yyeHNN XUMUHU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUN OCHOB XMMHUECKON HaYKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MIPAKTUYECKON JEATEILHOCTH YEJIOBEKa U KaK OJTHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJbTYpbl. 3ajaya y4eOHOro MpeiMeTa COCTOUT B (pOPMUPOBAHUU
CUCTEMbl XUMHYECKHX 3HAHUM — Ba)KHEHIIHUX (DAKTOB, MOHATHI, 3aKOHOB M TEOPETHUYECKHX
MOJIOKEHUH, JOCTYMHBIX O0O0OOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
npruOOIIEHNU K HAYYHBIM METOaM MO3HAHMS MTPU N3YYEHUH BEUIECTB U XUMUYECKUX PEaKIIHii, B
(GOopMUPOBAHMK M PAa3BUTHH IO3HABATEJIbHBIX YMEHHUH M HMX TNPUMEHEHUHM B Y4yeOHO-
MO3HABATEJILHON U yueOHO-UCCIIeIOBATEIbCKOM AeATeIbHOCTH, OCBOGHUU MPABHII 0€30IacHOIO
oOpaleHus C BeIECTBAMU B IIOBCEIHEBHON KHU3HU.

[Ipy M3y4eHMH XMMHUU Ha ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
NpUOOpEHN TaKKue LEIH, KaK:

— (popmHupoBaHUE MHTEIJIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHUHATHUIO DELICHUH, CIIOCOOHOM aaanTUpoBaThes K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HaINpaBJIEHHOCTh OOYyYEHHMs] Ha CHCTEMaTH4YecKoe NpUOOIIeHHe OOydaroIuxcs K
CaMOCTOSITEJIBHOW ~ ITO3HABATEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOJaM  IIO3HAHUS,
(GopMHPYIOIIUM MOTHBALIMIO U PAa3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecrieyeHue YCIOBH, CIIOCOOCTBYIOMIMX MPHOOPETEHUIO OOYYaIOIIUMHUCS OIIbITa
pa3HOOOpa3HOW AESTENbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCAIbHOE 3HAUCHUE JJI PA3IMYHBIX BUAOB JESATEIbHOCTH;

— (hopmupoBanue obmelt GpyHKIMOHAIBHOW U €CTECTBEHHO-HAYYHOW TPAaMOTHOCTH, B TOM
quciIe YMEHHHA OOBSCHATH M OIICHWBAThH SIBJICHHUS OKPY’)KAIOLIET0 MHpPA, UCHOJB3Yys 3HAHUS U
OMBIT, TOJIYYECHHBIE TMPU H3YUYECHUU XUMHUHU, OPUMEHSATH HUX NPH pEUICHUH MpolJjeM B
ITOBCETHEBHOM KU3HU U TPYIOBOH JEATEIBHOCTH;

— (opmMupoBaHue y 00y4yaronmxcs ryMaHUCTHYECKUX OTHOUICHHUM, TOHUMaHUs [IeHHOCTH
XUMHUYECKUX 3HAHUHM Ui BBIPAOOTKH SKOJIOTMYECKH ILIEJIECOO0Pa3HOr0 MOBEACHHS B OBITY U
TPYAOBOM JEATEIBHOCTU B LESAX COXPAHECHUS CBOETO 3J0POBbI M OKPYXKAIOUIEH MPUPOIHOMN
Cpelibl;

— pa3BUTHE MOTUBAIIMU K 00YyUEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHMS OOIEYETOBEYECKHX IEHHOCTEH, MOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduIIs M HaPaBICHHOCTHU JaJbHEUIIET0 00yUeHHS.

OO61iee yucino yacoB, OTBEAEHHBIX AJI M3YyYEHUS XMMHUHU Ha YpPOBHE OCHOBHOI'O OOIEro
obpasoBanus, coctaBisieT 136 yacos: B 8 kitacce — 68 yacoB (2 yaca B Hezieln), B 9 kinacce — 68
qacoB (2 gaca B HEJIEIO).



COJAEP/)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipenmer xumuun. Posib XMMUM B KU3HM 4YeJIOBEKa. XHMMHS B CUCTEME Hayk. Tema u
BemiecTBa. PU3MYECKHE CBOMCTBAa BEIIECTB. ATperarHoe cocTosiHue BemecTB. [lonsitue o
METOJIaX MOo3HaHus B XuMHU. YucTeie BemecTBa U cMecu. CriocoObl pa3iesieHus cMecel.

ATOMBI ¥ MOJEKYJbl. XUMHUYECKHE 3JIeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocThie U cil0KHbBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCcTaBa BellecTB. OTHOCUTENbHASA aTOMHas Macca. OTHOCHUTENIbHASI MOJIEKYJIIpHAs
Macca. MaccoBasi 1011 XMMHUYECKOI'O 2JIEMEHTA B COEJUHEHHH.

KomnuectBo BemecrBa. Monbs. MonsipHasgs macca. B3anmoCBsI3b KOJIMYECTBA, MacChl U
YHClla CTPYKTYPHBIX €AMHUIL BenlecTBa. Pacu€Tsl mo opmynamM XUMHUYECKUX COCTUHEHUI.

®u3znueckue M XMMHUYECKHE SIBICHHUS. XUMHUYECKas peakuuss U e€ MpU3HAKU. 3aKOH
COXpaHEHHs MacChl BEIIECTB. XUMHUYECKHUe ypaBHeHUs. Kimaccupukanuss XUMHUECKUX PEaKIun
(coemuHeHus, pa3IoKeHHs, 3aMEeIIeHUsI, 0OOMEHA).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XMMHYECKOHW MOCYJIOH, mpaBuwiamMu paboThl B Jaboparopuu U mpuéMamu
oOpamienuss ¢ gabopaTOpHbIM 00OpYy/IOBaHHEM, HW3YYE€HHUE W ONMUCAHHWE (U3UUYECKUX CBOWCTB
00pa3IoB HEOPTaHMYECKUX BEIIECTB, HAOMI0IeHNE (Pu3nUecKuX (TUTaBICHUE BOCKA, TasHUE JIbA,
pacThpaHue caxapa B CTyIKe, KUIIEHUE M KOHJICHCAIUS BOJbI) U XMMHUYECKHUX (TOpEeHuEe CBEYH,
MPOKaTMBAaHUE MEIHOM MPOBOJOKH, B3aMMOJIEHCTBIE MeJla C KHCIIOTOMN) SBICHUH, HaOII0IeHNE
W OINKCAaHWE TPU3HAKOB NPOTEKAHUS XMMHUYECKHX peakiuui (pas3lioKeHHe caxapa,
B3aUMO/ICHCTBHE CEPHOU KUCIOTHI C XJIOpUAOM Oapus, pasnoxenue ruapokcuaa meau (1) mpu
HarpeBaHUM, B3aUMOJCHCTBUE Keje3a ¢ pactBopoM coiu Mmenu (Il), m3ydenme crocoOoB
pa3fiesieHus CMeceil: C IOMOIIBI0 MarHuTa, (UIbTPOBaHHE, BbIIApPUBAHME, JAUCTUILIALINA,
xpomatorpadus, TpoBeIEHHWE OYUCTKHA TMOBAPEHHON COJHM, HaONIOJICHHE U ONHCaHUE
pE3yJIbTaTOB IPOBEJIEHUS OIIbITA, WIIOCTPUPYIOIIEIO 3aKOH COXPAHEHHUS MAacChl, CO3JAaHUE
MOJIeJIe MOJIEKYJT (IITapOCTEPIKHEBBIX ).

BazkHeiilue npeacTaBuTe I HEOPraHUYeCKMX BellleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — 37€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue kucinopona B mpupoje, Gu3nveckue U XUMUIECKUEe CBOMCTBA (pEaKIui TOPEHUs).
Oxkcunpl. Ilpumenenue xkucnopoga. CrnocoObl MMONy4eHHsS KHUCIOpoJa B JlabopaTopuu U
MPOMBINUIEHHOCTH. KpyroBopoT kucinopoaa B mpupoje. O30H — aljaoTporHas MOAU(PHUKAIUS
KHCIIOpOJIa.

TennoBoil 3¢ (deKkT XUMHUECKOW peakluu, TEPMOXMMHUYECKHE YpaBHEHUS, OK30- U
SHAOTEPMHUUYECKHE peaKIuu. TOMIMBO: Yroib M MeETaH. 3arps3HEHHE BO3[yXa, YCHIIEHHE
MapHUKOBOTO A deKTa, pa3pylieHne 030HOBOTO CIOsL.

Bonopon — »snemeHT M mpocroe BemecTBo. HaxokaeHue Boxopoaa B INPUPOJE,
(¢u3nyecKre 1 XUMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oyueHus1. Kucnorsl u comnu.

Moutsipablii 00bEM Ta30B. Pacu€Tel M0 XUMHUYECKUM yPaBHEHUSIM.

®dusnueckue cBoiicTBa BOAbl. Boxa kak pactBoputens. PactBopel. Hacklennsle u
HEHACBIIICHHbIE PacTBOpPbl. PacTBOpUMOCTh BeliecTB B Boje. MaccoBasi J0Jsi BELIECTBAa B
pactBope. XuMHUYecKne cBoicTBa BoAbl. OcHOBaHUA. Poib pacTBOpPOB B MPHUPOJE U B JKU3HU



yenoBeka. KpyroBopoT BoAbI B mpHpoie. 3arps3HEHUE NMPUPOIHBIX BoA. OXxpaHa W OYUCTKA
MIPUPOJHBIX BOJ.

Knaccudukanuss Heopranmdeckux coeauHeHuit. Oxcuapl. Kiaccudukanus OKCHIOB:
cojeoOpa3syromue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpa3zyrone. HomeHnknarypa
oKkcu0B. DU3NUECKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyuenne okcumaoB.

OcHoBanns. Knaccudukanuss ocHoBaHWW: MIENOYM M HEPACTBOPUMBIC OCHOBAHMSI.
Homenknarypa ocHoBanuil. duznueckue M XUMHUYECKUE CBOWCTBA OCHOBaHMM. llomyuenue
OCHOBAaHMH.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucior. @uzndyeckue U XUMHUECKUE
cBoiicTBa kuciot. P aktuBHoctu metamuioB H. H. bekerosa. Ilosnyyenue Kucior.

Comu. Homenknatypa coiseil. @Pu3znueckue U XUMHUUYECKUE CBoOicTBa coiiedd. [lomyuenue
COJICH.

['eneTndeckas CBSI3b MEXKIYy KiIacCaMl HEOPTraHUYECKUX COCTMHECHUM.

Xumuueckuii IKCnepumeHm:

KaueCTBEHHOE OTMpeEJIeNICHNE COJIEpKaHusl KUCIOpOoia B BO3AyXe, MOJIyUYeHHe, cobupaHue,
pacro3HaBaHWE W WM3yYEHUE CBOMCTB KHCIOPOJa, HAOMIOJCHHE B3aWMOJCHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBHS BO3HUKHOBEHUS M TIPEKpAICHUsI TOpeHHs (MoXkKapa), O3HAKOMIJICHHE C
o0Opa3lilaMu OKCHJOB U ONUCaHHE HX CBOMCTB, NOJy4Y€HHE, COOMpaHHE, pPACIIO3HABAaHUE U
U3yueHHE CBOWCTB BOAOpoAa (ropeHue), B3aumojeiictBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIF30BAHKE BUICOMATEPUAIOB), HAOMOIEHNE O0PA3IOB BEIIECTB KOJIUIECTBOM
1 Momnb, ucciaeaoBaHUE OCOOEHHOCTEH PAacTBOPEHHUS BEIIECTB C PA3IMYHONW PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM J0JeH pacTBOPEHHOIO BEILIECTBA,
B3aMMOJICIICTBHE BOJABI C MeTallaMH (HaTpueM M KajbIleM) (BO3MOXKHO HCIHOJIb30BaHUE
BUJICOMATEPHAJIOB), MCCIEAOBaHUE OOpPAa3IOB HEOPTAHWYECKUX BEIICCTB PA3IMUYHBIX KJIACCOB,
HaOJIOZICHUE M3MEHEHUsSI OKPAaCKH WHJMKATOPOB B pPAcTBOpaxX KHUCIOT U IIEJIOYeH, M3yueHue
B3aumoaeicTBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCIOT C MeETaIaMH,
peakuMii HeWTpaiau3aluH, IOJy4YeHHE HEpPAaCTBOPUMBIX OCHOBAHHWM, BBITECHEHHE OJHOIO
MeTajuia IpyTruM U3 pacTBOpa COJIU, PEILIEHUE SKCIEPUMEHTANIbHBIX 3a7a4 10 TeMe «Baxkuelue
KJIACCHI HEOPTaHUYECKUX COCTUHEHUI.

Ilepuonuyeckuii 3axoH u Ilepuoanyeckass cucrema xumudeckux sjiementos JI. U.
MemnpeneeBa. CtpoeHue aToM0OB. XUMHYECKaAA CBA3b. OKUCIANTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkiun

[TepBbie TOMBITKH KJIACCU(UKANIMA XUMHYECKHX JJIEMEHTOB. [loHsATHE O Trpymnmax
CXOJTHBIX 2JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAIIbI, TAJIOTEHbI, HHEPTHBIE Tas3bl).
DneMEeHTBI, KOTOpbIe 00pa3yroT aM(pOTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepuonnueckuii 3akoH. llepmoamueckas cucremMa xumuueckux a3yemeHtos JI. H.
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmbl [lepuoauueckoid cucTemsl
xumuueckux snemeHTtoB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. DHU3WYECKHNA CMBICT
MOPSIIKOBOTO HOMEpPa, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue artomoB. CoctaB artoMHbIX snaep. M3ortombl. Onexktponsl. CtpoeHue
AJIEKTPOHHBIX 000JIOUEK aTOMOB MepBbIX 20 XuMUYECKHUX 1eMeHTOB [leprnoanueckoil cuctemsl
. W. MenneneeBa. XapakTepUCTHKa XHWMHYECKOTO 3JIEMEHTAa 10 €ro IMOJOXKEHUI0 B
ITepuoanueckoii cucreme J[. 1. Menzaeneena.

3aKOHOMEPHOCTU U3MEHEHUs pauyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMUYECKUX U
HEMETAJUTMUYECKUX CBOMCTB MO IPYIINaM U IMEPUOIaM.



3nauenue [lepuoguueckoro 3akona u Ilepuoguveckoil CUCTEMBbI XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HayKu U npakTuku. J[. 1. MenaeneeB — y4€HbIi U TpakIaHKH.

Xumuueckas CBSI3b. KoBanentnas (monsipHas u HEMOJISIpHAs ) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b.

Crenenp  okucieHus. OKHUCITUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. [Ipomecch
OKHCJICHUS U BOCCTAaHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YCeHHE OO0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aMMOJICHCTBUE THIPOKCH]IA
[IMHKA C pacTBOpPaMHU KHUCIOT W IIEJIOYEH, MPOBEACHHUE OIBITOB, WUTIOCTPUPYIOMUX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKuil (TOpeHue, peakluu pa3ioKeHUs, COSTUHEHUS).

Mescnpedmemnnie ceasu

Peanuzanust MeXIpeAMETHBIX CBA3EH MPU U3YYCHUH XUMHH B 8 KJacCe OCYHIECTBIISIETCS
4yepe3 HCIMOJIb30BaHME KakK OOIIWX EeCTECTBEHHO--HAYYHBIX TOHATHH, TaK W TOHATHH,
ABJISIFOUIUXCSI CACTEMHBIMU JIJIs1 OT/IEIIbHBIX PEIMETOB €CTECTBEHHO--HAYYHOT' O [IUKJIA.

OO0mue ecTecTBEHHO--HAYyYHBIC TOHATHS: HAy4YHBIA (aKT, THIOTE3a, TEOpHs, 3aKOH,
aHaNM3,  CHUHTE3,  KiIacCUpUKalUs,  IMEePUOJUYHOCTh,  HAOIIOJEHUE,  IKCIEPHUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

®usnka: Marepus, aToM, D>JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJI, H30TOIIbI,
pPaZOaKTUBHOCTh, MOJIEKYJa, JSJEKTPUYECKUN 3apsl, BELIECTBO, TeJIO0, O0BEM, arperaTHOE
COCTOSTHUE BEIECTBA, ra3, (PU3NYCCKUE BEIWYHMHBI, CIUHHUIBI U3MEPEHHS, KOCMOC, TUIAHETHI,
3BE3151, ComHIIE.

buonorus: ¢porocunTes, npixanue, buocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpanbl, TOPHbIE MMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOIUIMBO, BOJAHBIE PECYPCHI.
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BemecTBo M XMMHUYeCKas peaKkuust

Ilepuonnueckuii 3akoH. Ilepmoanueckas cucrema xumuyeckux »sieMeHtoB J[. .
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBONCTB XHMHUYECKUX
AJIEMEHTOB TEPBBIX TPEX MEPUOMAOB, Kaldusi, KaJIbLMs W HUX COCAUHEHUN B COOTBETCTBUHU C
MOJIOKEHUEM AJIeMeHTOB B [lepronyueckoi cucteMe U CTPOCHUEM MX aTOMOB.

CrpoeHue BemecTBa: BHUABl XUMUYECKOM CBA3M. THNBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BeIllECTBA OT THUIA KPUCTANIMYECKOM PEHIETKH M BUJA XUMHUYECKOU
CBSI3U.

Knaccudukanus u HOMEHKIATypa HEOPTraHUYECKHX BEIIeCTB. XUMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCAILIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIECTB.

Knaccudukanus XUMUYECKUX peakiuil M0 pa3InIHBIM MPHU3HAKaM (IO YHUCITY U COCTaBY
YYaCTBYIOIIMX B PEAKIMHA BEIIECTB, MO TEIJIOBOMY 3(dekTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHUS XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHUIO KaTaiu3aropa). DK30- U
SHAOTEPMUYECKHE PEAKIINHU, TEPMOXUMUUYECKHE YPABHEHUS.

[TonsTe o ckopoctu xumuueckoil peakuuu. IToHsTe 00 0OpaTUMBIX W HEOOpaTHMBIX
XUMUYECKHX peakiusax. [IoHsATHE O TOMOTEHHBIX M TE€TEPOTCHHBIX peakuusx. [loHarue o
karanuze. IloHsTne o0 XuMuUyeckoM paBHOBecHMHM. DakTOPBI, BIHSIONIME HA CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUUYECKOTO PABHOBECHSI.



OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, DSJIEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTEJIbHOW peakiuu. CoCTaBlIeHUE YPaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peakImii ¢ UCMOIB30BaHUEM METO/1a HJIEKTPOHHOI 0 OanaHca.

Teopust 2NEKTPOIUTHYECKON TUCCOLMALUU. DJIEKTPOJIUTHI U HEIIEKTPOIUTH. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pa3IMYHbIMU BHJAMHU XHUMHUYECKOH CBS3H.
Crenens aucconnanuu. CUabHbIE U CIIA0bIE 3JEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YCIIOBHSI IMPOTEKAHUS peakiMii HOHHOrO OoOMEeHa, MOJHbIE U
COKpaIlEHHbIE MOHHBIE ypaBHEHHUs peakuui. CBONCTBa KHUCJIOT, OCHOBAaHUM U COJIEH B CBETE
IPEJCTaBICHUA 00 3IEKTPONUTHYECKOW aucconuanuu. KadecTBeHHblE pEakIMU Ha HOHBI.
[TonsiThe 0 rusIpoIN3€E CONEH.

Xumuueckuit IKcnepumennt:

O03HAKOMJIEHHE C MOJEISMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METAJJIOB M HEMEeTauloB (rpagura M anmasza), CJIOXKHBIX BEUIECTB (XJIOpHJa HaTpus),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHUMHUYECKOM peakUuu OT BO3JACHCTBUS pa3iIMYHbIX
(bakTOpOB, HCCIEAOBAaHHE 3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, MpOLECCa JUCCOLMALUN
KHUCJIOT, IIEN04Yel M cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUJIEO MAaTEpUAOB), IPOBEICHUE
OMBITOB, WIIIOCTPUPYIOIIUX IPU3HAKU NMPOTEKaHHUs peakluil MOHHOro obmeHa (oOpa3oBaHUE
ocajka, BBbIJEJICHHE ra3a, OOpa30BaHME BOJbI), OINbBITOB, WIIOCTPUPYIOIIUX [PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi (rOpeHue, peakiuH pa3iokKeHUs, COCAUHEHUs),
pacrno3HaBaHUE€ HEOPraHMYECKHX BELIECTB C IOMOILIBI0O Kauye€CTBEHHBIX pPEAKUUIl Ha HOHBI,
pelIeHne SKCIIEPUMEHTaIbHbBIX 3a/1a4.

HemeTa/uibl 4 MX cOeJUHEHHS

OOmast xapakrepucTuka rajgoreHoB. OcOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucieHusi. CTpoeHne M (PU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOI€HOB.
XVMHYECKHE CBOWCTBA Ha IMpHUMeEpEe Xjopa (B3aUMOJCHCTBHE C MeETalJlaMH, HeMeTallJlaMH,
nienoyamu).  Xnoposoaopon. ConsiHas —KUCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyYEHUE,
npuMeHeHue. JleficTBre xJjiopa ¥ XJI0pOBOJIOpOa Ha OpraHu3M yesloBeka. Bakneiue xnopuast
U X HaXO0XJICHUE B IIPUPOJIE.

OO6mas xapakrepuctuka s1eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune U (QU3NYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpO/ia U cepbl. AJUIOTPONHbBIE MOAU(DUKAIMN KUCIOpOJa U cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBoJOpOJ, CTpoeHue, (U3NYeCKHe M XHUMHUYecKHe cBOHCTBAa. OKCHIBI Cephl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIOTa, PU3NYECKHEe M XUMHUYECKHE CBOICTBa
(obmue kKak MpeACcTaBUTENS Kiacca KHUCIOT M crheruduueckue). XUMHUYECKHUE peakluH,
JeKallye B OCHOBE IPOMBIIUIEHHOIO CIOoco0a MOMy4eHus cepHoil kuciaoTel. [Ipumenenue
cepHoii KucinoTsl. CoJM CepHOM KMCIOTHI, KaUeCTBEHHAs peaklus Ha cynbpaT-uoH. HaxoxaeHue
ceppl U €€ COeNMHEHUM B MpHUpoAe. XHUMHUECKOE 3arpsi3HEHHE OKpY’Kalolled cpeabl
COEJIMHEHUSIMU Ccepbl (KUCIOTHBIE O, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
HpeOTBPALICHHUS.

OObmas xapaktepucTuka 3yeMeHTOB VA-Tpymnmnbel. OcoO€HHOCTH CTPOEHHUS AaTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, paclpoCTpaHEHHE B MpHPoOJE, (U3NYECKHE W
XUMH4Yeckue cBoiictBa. KpyroBopot azora B nmpupojie. AMMUak, ero pu3andyeckue 1 XuMUYecKue
CBOWCTBA, MoJlydeHue 1 npuMeHenue. Coinu aMMOHUS, UX (PU3NYEeCKHe U XMMUYECKHE CBOICTBA,
npuMeHeHre. KauecTBeHHas peaklds Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIyYEHHE,
¢u3uueckne M XUMHUYECKHE CBoOiicTBa (0OmIMe Kak TpeACTaBUTENs Kiacca KUCIOT |
cnenuduueckue). Mcnonp3oBaHue HUTPATOB MU COJIEH aMMOHMSI B KadeCTBE MHUHEPaJIbHBIX
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yao0peHuii. XUMHUECKOE 3arps3HCHUE OKPYIKAIOMICH Cpebl COSTUHEHHSIMH a30Ta (KUCIOTHBIC
JIOKJIA, 3arps3HEHUE BO3AyXa, MOUYBBI U BOAOEMOB). Docdop, amaoTpomHbie MoaUpHUKAIANA
dochopa, ¢puznueckue u xummuueckue cpoiictBa. Oxcun ¢ocdopa (V) u pocdopHas kucnora,
¢u3mueckue M XUMHYECKHE CBOICTBa, mosydeHue. Mcmonb3oBanue QochaToB B KauyecTBE
MUHEPAJIbHBIX yI00pEHUI.

OO6mas xapakrepucTtuka djaeMeHTOB IV A-rpymnmbl. OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIEe CTENIEHH OKUCIEHHs. YTJIEpOJ, aJFIOTPONHbIE MOIU(PUKAIIMH, PACIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMuIeckue cBoicta. Axcop6oms. KpyroBopor yriepoaa B mpupoe.
Oxcuppl yraepona, ux (U3NYecKue W XMMUYECKHE CBOWMCTBA, IEHCTBHE HA JKUBBIC OPTaHU3MBI,
HOJIy4CHUE U NMPUMEHEHHE. DKOJIIOTMYECKUe MpoOeMbl, CBI3aHHbIe ¢ okcuaoM yriepona (1V),
TUIOTe3a I100aJbHOI0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIM 3(dekt. YronpHas KucioTa U eé
conM, WX (PU3MUYECKHE M XMUMHYECKHE CBOICTBa, MOJy4YeHHE M mpuMeHeHue. KauecTBeHHas
peakuuss Ha  KkapOoHaT-uoHbl. Mcnonp3oBanume  kapOoHaTOB B OBITY, MEIUIUHE,
IPOMBIIIJICHHOCTH U CEJIbCKOM XO35HCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BELIECTBAX KAaK O COCIUMHEHUSAX yTIiepoja
(MeTaH, JTaH, ATWJEH, AalEeTWICH, JTaHOJ, TJHLEPHH, YKCycHas kuciora). I[IpupogHbie
UCTOYHUKU YIJIEBOAOPOJOB (Yrojb, HPUPOJIHBIM Ta3, HEPTh), HNPOAYKTbI UX NepepaboTKu
(OeH3MH), UX POJb B OBITY U MPOMBIIUICHHOCTH. [IOHATHE 0 OHOJOrMYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oelkax, YIJIeBOJaX — M MX pOJM B KM3HM ueloBeKa. MarepuaiabHOE €IMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHUH.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOMCTBA, MOJIYyYEHHUE U TPUMEHEHHE.
Coenunenuss kpemHusi B mpupone. OOmme mnpeactaBieHuss o6 okcuume kpemuws (1V) u
KpeMHHUEBOM kuciaoTe. CUIMKAThI, UX UCIOJIb30BAHKE B OBITY, B IPOMBIIICHHOCTH. Baxuelme
CTPOUTEIILHBIC MaTepHalibl: KepaMUKa, CTEKJIO, I[IEMEHT, OeToH, ene300eToH. I[Ipobiembl
0€3011aCHOT0 HCIIOJIb30BaHMS CTPOUTEIBHBIX MATEPHAIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3yuyeHue oOpa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IIPOBEIACHUE
Ka4eCTBEHHBIX PEAaKLUI Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpakaromue (U3NIEeCKUe U XMMHUYECKHE CBOMCTBA T'aJIOTEHOB M MX COCAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMIIEHHWE C 00pa3llaMH XJIOpUIOB (TaJIOT€HUIIOB),
O3HaKOMJIEHHE ¢ ofpa3uamMu cepbl M €€ COCIUHEHUSAMH (BO3MOXKHO MCIIOJIb30BaHHE
BUJEOMATEepHaoB), HaOdIofeHHWe Tpoluecca oOOYyIJIMBaHUS — caxapa TIOjA  JIeHCTBHEM
KOHIICHTPUPOBAHHON CEPHOI KUCJIOThI, U3yUYEHHUE XUMHUYECKUX CBOWMCTB pa30aBICHHON CEpHOM
KHCJIOTHI, TIPOBEJICHHE KAaUYeCTBEHHOW peakiuy Ha Cynb(haT-HOH W HaOIIOJeHHE TMpH3HaKa e
NPOTEKAaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHM a30Ta, (ocopa U UX COeIMHEHUH
(BO3MOKHO MCITIOJIb30BaHKUE BUEOMATEPHAIOB), 00pa3liaMu a30THBIX M (POCHOPHBIX yAOOpEHHIA,
nojy4deHue, coOupaHue, pacro3HaBaHWE M U3yUEHHE CBOWCTB aMMHUaKa, IPOBEACHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHS U (ocdaT-noH W H3YYCHHE TPHU3HAKOB UX
NPOTEKAaHUs, B3aUMOJCHCTBUE KOHILIEHTPUPOBAHHOM a30THOM KHCJIOTHI C MeNbl0 (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3y4YEHUE MOjeNell KPUCTAIUIMYECKUX PELIETOK anMasa,
rpapuTa, ¢yuiepeHa, O3HAKOMIIGHHE C TMPOIECCOM aacopOLUU pacTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YTJIEM M yCTPOHCTBOM NPOTHBOTa3a, MOJy4YeHHEe, COOMpaHue, pacro3HaBaHne
U M3y4YeHHE CBOWCTB YIJIEKHCIIOTO ra3a, NMPOBEJEHHE KAaueCTBEHHBIX PEAaKIMi Ha KapOoHAT U
CHJIMKAaT-UOHBl M M3Y4YCHHE MPU3HAKOB HUX IMPOTEKaHHs, O3HAKOMJICHHE C TPOIyKIHeH
CHJIMKaTHOW TPOMBIIIJICHHOCTH, PEIICHNE IKCIEPUMEHTANBHBIX 33/a4 1Mo Teme «Baxneimme
HEMETaJUTBI U UX COCTNHEHHS.



MeTa/lsIbl M UX COeUHEHUS

OO0mass xapakTepUCTHKAa XMMHYECKHUX DJIEMEHTOB — METa/VIOB Ha OCHOBaHUHM HX
nosioxenus B [lepuonnueckoit cucreme xumudeckux snemenToB /1. 1. Menneneesa u crpoeHust
atomoB. CTpoeHHE MeTauioB. MerayuiMueckas CBs3b M METAJIMYECKas KpUCTaUIMuecKas
pemérka. DJEKTPOXUMHUYECKUI psaJ HanpsHkeHU MerauioB. DU3MUECKME M XUMHYECKHE
cBoiicTBa MeTauioB. O0mue crnocoOwl moyrydeHus: MeTaioB. [loHATHE O KOPPO3WHM METaJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTaib, YyTyH, JIOPATIOMUHUN, OpOH3a) U
WX MPUMEHECHHE B OBITY W IPOMBIIIIJICHHOCTH.

[Ilenounbie MeTasuIbl: TTOJIOKEHUE B [leproanyueckoil cucteMe XUMUYECKUX 3JIeMEHTOB /1.
W. MeHnpneneeBa, CTpOCHHE MX aTOMOB, HaXOXIAEHUE B Npupoje. Pu3nuecKue U XUMUYECKHE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIbl U TUAPOKCU]IBI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[[{erouHO3eMeENbHBIE METAUIBI MarHui M KajapUui: nojoxkeHue B Ilepuogmueckoit
cucreMe xumudeckux 3yeMmeHTtoB [[. M. MeHneneeBa, CTpO€HHE KX aTOMOB, HaxOXKJICHUE B
npupoae. Puznueckue U XMMUUYECKUE CBOMCTBA MAarHus W Kanblus. BaxHeimue coeanHEeHUs
KaJpLus (OKCHUI, TUAPOKCU, cosin). JKECTKOCT BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AmomuHuit: nonoxenue B Ilepuonuyeckoil cucteme xumuueckux sieMmeHtoB [l U.
MenaeneeBa, CTpOCHHE aToOMa, HaxoJeHue B npupojae. Gusnyeckne U XMMUYECKUE CBOMCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCUAA U THIPOKCH/IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckor cucrteMe XumMuU4yeckux osnemenros /[l M.
MenneneeBa, CTpoeHHE aToMa, HaxoXAeHue B npupoje. duznueckue U XMMHUYECKUE CBOMCTBA
kenesa. Okcuapl, ruapokcuasl U coymm xenesa (1) m sxemesa (lll), ux cocras, cBolicTBa H
IIOJIyYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C OOpa3llaMH METaNIOB W CIUIABOB, HMX (U3UUYECKUMHU CBOIHCTBaMH,
U3y4YEHHUE pE3yJIbTaTOB KOPPO3UU METAJIOB (BO3MOXKHO MCIIOJIb30BaHUE BUAECOMATEPUAJIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUIA KaJbIUs U HATPUS C BOJIOM (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB), HCCIEJI0BaHHE CBOMCTB >KECTKOM BOJBI, Ipolecca TOPEeHHs JKene3a B
KHUCIOpoJe  (BO3MOXKHO  MCIIOJIB30BaHME  BUIEOMATEpHUAIOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHMs, KaJbIlUs, aFOMUHUS, ITMHKA, xene3a (I1) u xenmesa
(1), meau (I1), HabGMrOIEHHE M OMKMCAHHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMH HATpHS,
Kamusl U KaJiblusg (BO3MOXHO HCIIOJIH30BaHKUE BUACOMATEPUATIOB), UCCIEIOBaHUE aM(OTEPHBIX
CBOMCTB I'MJIPOKCH/Ia AJIFOMUHUS M THAPOKCH/IA LINHKA, PEIIEHUE 3KCIIEPUMEHTANIbHBIX 3aa4 110
Teme «BaxkHeume MeTaibl U UX COCTUHEHUSD.

XuMus M OKpy:KaoLias cpeaa

BemecTBa n MaTepuainsl B IOBCEHEBHOM JKM3HHM YeEJIOBEKA. be3omacHoe HMCIob30BaHKE
BEIIECTB M XHMHMUYECKHX peakiuil B ObiTy. [lepBas moMomip Npu XUMHUYECKHUX OXOTax u
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHHE OKPYKAroIIel cpe/pl (MpeaenbHas T0MyCcTUMasi KOHIIEHTPALUs
BemiecTs, fanee — [1JIK). Poib xuMuun B pereHun 5K0JI0rn4ecKux mpooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepuasioB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIE MAaTEpUaJIbl).

Meoscnpedmemnnie ceasu

Peanuzanust MexXnpeAMETHBIX CBA3€H MPU U3YYEHUH XUMHH B 9 Kiacce OCyHIeCTBISETCS
Yyepe3 HCIOJb30BAHME KaK OOMIMX €CTeCTBEHHO-HAYYHBIX IOHATHUH, TaK ¥ TOHATHH,
SBJISIOIIMXCSI CHCTEMHBIMHU ISl OT/AE€TBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO IIUKJIA.
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OO0mue ecTeCTBCHHO-HAy4YHBbIC TOHSITHS: HAYYHBIH (aKT, THIIOTE3a, 3aKOH, TEOPHs,
aHaJIM3,  CHHTE3,  KilaccupHKauusi,  MEPUOJUYHOCTb,  HAONIOAEHWE,  JKCIICPUMEHT,
MOJICTTMPOBAaHKE, H3MEPEHHE, MO/ICIb, SIBIICHNE, TAPHUKOBBINA 3((eKT, TEXHOIOTHS, MaTepHAIbI.

@dusuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUI, H30TOIIbI,
PAaaANOaKTUBHOCTD, MOJICKYJIa, SHGKTpH‘ICCKI/IfI 3apsn, IMPOBOJHUKU, MOJIYIIPOBOAHHKH,
JMRIIEKTPUKY, (POTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BEIECTBa, Tas,
pacTBOp, pacTBOPHUMOCTh, KPHCTAJUIMYECKas pEHIETKa, CIUIaBbl, (HU3MYECKUE BEIUYHHBI,
€IMHUIIBI U3MEPEHUs], KOCMHUECKOE IPOCTPAHCTBO, TUIaHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, 3KOcUCTEMa, MUHEPAJIbHBIE YIO0OpEeHMS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEIIECTBA.

['eorpadusa: armocdepa, ruzmpocdepa, MuUHEpasibl, TOpPHBIE MOPOJIbI, IOJE3HBIE
HUCKOIIaeMBbI€, TOILINBO, BOIHBIC PECYPCHI.
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INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JINMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHS NPOTPaMMBI OCHOBHOTO 00miero o0Opa3oBaHUs
JIOCTUTAIOTCS B XOZIe 00Y4YEHUsI XMMUHU B €IUHCTBE yUeOHOH M BOCIIUTATENBHOM JEATEIIEHOCTH B
COOTBETCTBUM C  TPAJAULUUOHHBIMU  POCCHUMCKMMHU  COLMOKYJBTYPHBIMH U  JYXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, TPUHATHIME B OOIIECTBE MpaBHJIAMH W HOPMaMH IOBEICHUS U
CIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHSI U COLIMAIN3ALINN 00yYatOIUuXCsl.

JIMYHOCTHBIE pe3yJIbTaThl OTPa)XKar0T TI'OTOBHOCTh OOYYAIOUIMXCS PYKOBOACTBOBATHCS
CUCTEMOH IO3UTHBHBIX LICHHOCTHBIX OPUEHTALUN U PAaCUIMPEHUE OIbITa JIEATEIbHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIUTAHUS

LIEHHOCTHOT'O OTHOILIEHUS K OTE€YECTBEHHOMY KyJIbTYPHOMY, HCTOPUYECKOMY U HayUYHOMY
HACJIINI0, TIOHMMaHMs 3HA4YeHHUsS XMMUYECKOM HAyKd B >KM3HHM COBPEMEHHOTO OOIIEeCTBa,
CHOCOOHOCTH BIIAJIETh JTOCTOBEPHOW MH(OpPMALUEH O MEPeIOBBIX JOCTHKEHHUAX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSIX 00 yCTpoHCTBe
MHpa ¥ 00IIEeCTBA;

2) rpasKIaHCKOT0 BOCIIUTAHMSA:

IIPEJICTABICHUST O COLMAIbHBIX HOpPMax M IPaBWJIaX MEKIMYHOCTHBIX OTHOLIEHUH B
KOJUIEKTHBE,  KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B OOILIECTBEHHO  IOJIE3HOMH,
y4eOHO-HMCCIIEeJ0BATENIbCKOM, TBOPUECKOM M JAPYrMX BHMJAaX JEATENbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOM /1€ TEIbHOCTH MPH BBIIIOJHEHUH yUeOHBIX, TO3HABATENIBbHBIX 3a/1a4,
BBIMOJIHEHHUH XMMHUYECKHX SKCIEPUMEHTOB, CO3JAaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHUIO M B3aUMOIIOMOILM B TPOLIECCE 3TOW yueOHOH NesATETbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE IIOBEJEHUE U TOCTYNKH CBOUX TOBApHUIIEH C MO3UIUH HPABCTBEHHBIX U
IPaBOBBIX HOPM C y4ETOM OCO3HAHMS MOCIEICTBUM MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO MIO3HAHUS

MHUPOBO33PEHUYECKUE  NPEICTABICHUSs O  BEUIECTBE UM  XMMHUYECKOM  peakluH,
COOTBETCTBYIOIINE COBPEMEHHOMY YpPOBHIO Pa3BUTHsSI HAyKH W COCTABIISIIOIINE OCHOBY JJIst
NOHMMaHMS  CYIIHOCTH HAy4yHOM KapTHMHbl MHpa, NpPEACTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJIOBEKA C IMPUPOJHOM CpeNoi, O posin
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MO3HAaBaTeJIbHbIE MOTHUBBI, HAIlpPaBJICHHbIE Ha IOJIyY€HHWE HOBBIX 3HAHUI MO XHMMMH,
HeoOXonuMble Ul OOBSCHEHHs HaOJI0JaeMbIX IIPOLECCOB U SBJICHUH, IO3HABATEJIBbHOM,
UH(POPMALIMOHHON M YUTATENbCKON KYJIbTYphl, B TOM YHCII€ HABBIKOB CAMOCTOSITEIbHOM paboOThI
C y4eOHBIMH TEKCTaMH, CIIPAaBOYHOH JIUTEPATypOU, JOCTYMHBIMH TEXHHYECKUMHU CPEICTBAMU
MH(GOPMALIMOHHBIX TEXHOJIOTHUI;

UHTEepec K OOyUeHHMIO M MO3HaHUIO, JIIOOO3HATENbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, MMPOSKTHONH M HCCIEI0BATEIbCKON JIEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpPaBJIEHHOCTH U YPOBHS 00yUYEHHS B ajbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBb:

OCO3HaHME IIEHHOCTU JKW3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 30pPOBBIO,
YCTaHOBKM Ha 370POBBIM 00pa3 JKM3HU, OCO3HAHME IIOCIEACTBUH W HENpPUSATHE BpPEIHBIX
NpUBbIUEK (YHOTpEOJIEHUS] aJKOTOJsl, HAPKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOIIOICHUS
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npaBuyl 0€30MaCHOCTH MpH OOpALEHUH C XMMHYECKMMM BEIECTBAMU B OBITY U peanbHOMU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUS:

UHTEpEC K MPAKTUYECKOMY M3YUYEHHIO Mpodeccuil 1 Tpya pa3InyHoOro poja, yBaKeHHE K
TPyZy H pe3yJbTaTaM TPYAOBOM JEATEIBHOCTH, B TOM YHCIE€ HA OCHOBE IIPUMEHEHUs
OPEIMETHBIX 3HAHUW 10 XUMHUH, OCO3HAaHHBIM BBIOOpP MHIMBUIYAJTBLHOM TpPaeKTOPUU
NPOJODKEHUS 00pa3oBaHUs C yYETOM IJMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoW MpohecCHOHATbHON AEATEIbHOCTH U
pa3BUTHSA HEOOXOIUMBIX YMEHUN, TOTOBHOCTh aJIalITUPOBATHCS B IPO(ECCUOHATILHON Cpelie;

6) 9KOJIOrNY€eCKOr0 BOCTIUTAHUS

HKOJIOTHUECKH 11eJIecO00pa3Hoe OTHOILEHHE K NPUPOJAE KaK UCTOUHUKY JKU3HU Ha 3eMile,
OCHOBe €€ CYIIEeCTBOBaHMs, MOHUMAaHHE LEHHOCTH 3JI0pPOBOIO M 0e30macHOro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U IICHXHYECKOMY 3/0pPOBBIO,
OCO3HaHHKE 1IEHHOCTH COOJIIO/ICHUS MPaBUil O€30MacHOT0 MOBEACHUS IIpU paboTe ¢ BelllecTBaMH,
a TaK)K€ B CUTYyalMsIX, YTPOXKAIOIIKX 340POBbIO U JKU3HHU JIIOACH;

CHOCOOHOCTH TPUMEHSTH 3HAHHWSA, MOJy4YaeMble NMPU U3YyUYCHHUH XUMHH, IS PEIICHUS
3a71a4, CBSI3aHHBIX C OKPY’KAIOIIEH NPUPOJHON CPEIOH, 1Sl TOBBILIECHHS YPOBHS 3KOJIOTHYECKOM
KyJbTYpPbl, OCO3HAHUS NI00ATBHOTO XapakTepa SKOJIOTHUYECKUX MPOoOJIeM U MyTel MX pelieHus
IIOCPEICTBOM METOJ0B XMMUH, YKOJIOTHYECKOTO MBIIUICHHs, YMEHHs PyKOBOJCTBOBAaThCS UM B
II0O3HABATEJIbHON, KOMMYHUKAaTUBHON U COLMAIIBHON IIPAKTHUKE.

METANPEIMETHBLIE PE3YJIbTATDBI

B cocraBe MerampeIMETHBIX pe3yibTaTOB BBIICISIOT 3HAUUMBIE IS (POPMHUPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIe MOHATHS (3aKOH, TEOpHs, MPUHILIMII, TUNOTe3a, (HaKT, cUcTeMa,
IpoIIecC, IKCIEPUMEHT U JIPYTroe.), KOTOPbIE MCIIONB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HAayyHOW KapTHMHE MHpa, U yYHHMBEpcalbHblEe yyeOHble NEHCTBUS (I103HABaTEIbHbIE,
KOMMYHHKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecreynBaroT (HOpPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSTEIIbHOMY IJIAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU AEATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jlornyeckue 1eMcTBUA:

YMEHHS UCIHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUs NPH OCBOCHUM 3HAHUM:
pacKpheIBaTh CMBICT XHMHYECKHX TOHATHH (BBLAEIATH MX XapakTepHble IPHU3HAKH,
YCTaHABJIMBATh B3aUMOCBSA3b C JAPYTUMU NOHATHUSMHU), UCIOJIb30BaTh MOHATHUSA U1 OOBSICHEHUS
OTNIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUM Ui KiacCU(pUKALUU
XUMUYECKHX BEUIECTB U XUMUYECKHX PEAKIUM, YCTaHABINBATh IPUUMHHO-CIIEICTBEHHBIE CBS3H
MEXy 00BEKTaMH U3Yy4EHUSs, CTPOUTH JIOTHYECKUE PACCYKACHUS (MHIYKTUBHBIC, 1€ TyKTHBHBIE,
10 aHAJIOTHH), AEJaTh BBIBOJbI U 3aKIIIOUEHUS;

yMEHHE TPUMEHSATh B MPOIecce MO3HAHUS MOHATHS (MPEIMETHBIC U METAlpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yeMble B XUMHH, MPeoOpa3oBBIBATH ITUPOKO
OpUMEHsIeMble B XUMHM MOJIeNbHbIE MPEICTABICHUS — XUMUYECKUN 3HAaK (CUMBOJI 3JI€MEHTa),
XuMHueckass (opMysia M YpaBHEHHME XUMHUYECKOM peakUuu — TMpU pEIIeHUuU ydeOHo-
MIO3HABATENIBHBIX 33/1a4, C YYETOM OTHUX MOJEIBHBIX MPEJACTABICHUN BBIABISITH U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH H3yYaeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKUX pPEaKLUH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CIICACTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B U3YYAEMBIX MIPOLIECCAX U SBIICHHUSX.

Ba3oBble uccienoBarebCKue AeCTBUA:
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YMEHHE HWCIOJB30BaTh IOCTABJICHHBIE BOMPOCHI B KAa4eCTBE MHCTPYMCHTA TO3HAHHS, a
Takke B KayecTBE OCHOBBI i (OPMUPOBAHUS THUINOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY>KICHHIA;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMU U TPOBEICHUIO YYEHUYECKUX
IKCIIEPUMEHTOB, YMCHHE HAOIIOAATh 32 XOJ0M IPOIlecca, CAMOCTOSATEIIBHO MTPOTHO3HPOBATH €TI0
pe3ynbTat, (GopMyIupoBaTh OOOOIIEHMS] M BBIBOJBI MO pe3ysibTaTaM IPOBEIEHHOTO OIbITa,
HCCJIETIOBAHMsI, COCTABIATh OTUET O MPOJeNIaHHOM paboTe.

PabGora ¢ undopmanmeii:

yYMEHHE BBIOUPATh, aHATM3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAIIUIO PA3INIHBIX BUIO0B
1 $hopM IpeCTaBICHUS, TOTyYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAsl IUTepaTypa
XUMHYECKOTO COJEp)KaHUsA, CIOpaBOYHBIE TMOcoOus, pecypchl WHTepHeTa), KpPUTUYECKU
OIICHUBAThH MMPOTUBOPECUUBYIO M HEJIOCTOBEPHYIO WH(OPMAILIUIO;

YMEHHE IPUMEHSATh Pa3IUYHBIC METOJIBI M 3aITPOCHI IPH IMOMCKE B 0TOOpe MH(GOPMAIUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAUMBIX JIJISl BBIIIOJIHEHUS yU€OHBIX U ITO3HABATEIbHBIX 3a/1a4
OmpeAeNEHHOr0 THIA, MPUOOPETeHHE OMNbITa B OOJIACTH HCHOIB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIb30BAHMS PA3TMYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMPATh ONTHUMAIBHYIO (OpMy TpeAcTaBICHUS
uHbOpMallMl U WUIIOCTPUPOBATh peEIIaeMble 33/1a4d HECJOKHBIMH CXEMaMHM, JHarpaMMaMH,
npyrumu popmamMu rpaduku U UX KOMOMHALIUSAMUY;

YMEHHE WCTOJIb30BaTh W aHAJIM3UPOBATh B TpOIlECCe YUEOHONW M HCCIEeIOBATEIbCKOU
JESTSIIBHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUICHHOCTH, CEITLCKOTO X03SMCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY KAIOIIe MPUPOAHOMN CPeIbl.

KoMMyHUKATHBHBIE YHUBEPCAIbHbIE YUeOHbIe TeiCTBUSL:

yMEHHUS 3aJlaBaTh BOIPOCHl (B XOJ¢ Auamora W (WiM) ITUCKYCCHUU) IO CYIIECTBY
oOcyxmaemMoil Tembl, (OPMYITHUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIHHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHUS PEACTABIIATH MOJyUYEHHBIE PE3yJIbTaThl T03HABATEIHHON AESITEILHOCTU B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTALMI0 PE3yJbTaTOB BBIMOJIHEHUS XUMHUYECKOTO
JKCIIEPUMEHTa (JIa0OpaTOPHOrO OMbITa, JTAOOPATOPHON pPadOTHI MO WCCIEAOBAHUIO CBOHCTB
BEIIIECTB, y4€OHOTO MTPOCKTA);

yMEHHS y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM MO3HABATEIbHOW U
HCCJIEIOBATENLCKON JIeATEIHbHOCTH MPH PEUICHHH BO3HUKAIOMIMX MPOOIEeM Ha OCHOBE yuéTa
0o0IIMX WHTEPECOB W COTJIACOBAHMS TMO3UIMH (00CYyXJaeHUs, OOMEH MHEHHSMH, «MO3TOBBIE
HITYPMBD», KOOPAWHAIIMS COBMECTHBIX JCHCTBHIA, ONPeIeIcHIEe KPUTEPHUEB IO OIICHKE KadyecTBa
BBITIOJITHEHHOW PabOThI U JIpyTHe).

Pery/isiTUBHBbIE YHHUBEpPCAJbHbIE YUeOHbIE AeiiCTBUS:

YMEHHE CaMOCTOSITETTLHO OMPENENITh el JACITeIbHOCTH, IIAHUPOBATh, OCYIIECTBIIATh,
KOHTPOJIMPOBATh W MPH HEOOXOJWMOCTH KOPPEKTHPOBATH CBOIO JIEATEIHHOCTh, BBIOMPATH
HaubOonee HS(PQEeKTUBHbIE CHOCOOBI pelIeHHs Y4eOHbIX H  TO3HaBaTeNbHBIX  3aj]ad,
CaMOCTOSITEILHO COCTABJISITh WJIM KOPPEKTHPOBATh MPEATIOKEHHBIM alrOpuUTM NEUCTBUN MpHU
BBITIOJTHCHUH 33J]aHU C Y4ETOM TMONYYCHHs] HOBBIX 3HAHHA 00 HM3y4aeMBIX OOBEKTax —
BEIIECTBAX W PEAKIIUAX, OIICHUBATh COOTBETCTBHE IOJIYYCHHOTO Pe3yJIbTaTa 3asBICHHOHN IS,
YMEHHE UCII0JIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCJIOBUHU 3a/IaHUH.

MNPEIMETHBIE PE3YJBTATHBI

B cocraBe mpenMeTHBIX pPE3yJbTATOB IO OCBOCHHIO O05S3aTEIHHOTO COJCPIKAHMS,
YCTAHOBJICHHOTO JIaHHOW (enepasibHOW paboyell TpOrpaMMoOi, BBIJCISIIOT: OCBOCHHBIC
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o0y4JalIMMHUCs Hay4yHble 3HAHUS, YMEHUS M CHOCOObI JEWCTBUM, crneuuduueckue s
OpeIMETHON 00sacTH «XUMHS», BHUIBl JEATEIBHOCTH IO IOJyYEHUI0 HOBOTO 3HAHUSA, €ro
UHTEpIpeTalnu, IPeoOdpa30BaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYalLlUsAX.

K xoniy oOydenus B 8 kJiacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Y 00YHaIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHSTHUHA: aTOM, MOJEKYJa, XUMUYECKHUM
AJIEMEHT, MpPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOpOIHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHasT M MOJIEKYJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHas Macca, MaccoBass JOJs XUMHUYECKOIO
9JIEMEHTa B COCIMHEHHWH, MOJSIPHBIA OO0BEM, OKCHA, KHCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPULIATEILHOCTh, CTENIEHb OKUCIICHHSI, XUMUUECKas peakliys, KiacCupuKanus
peakLMil: peaklMy COEAMHEHUS], PEAKLIMK PA3JI0KEHUS, PEAKLIUU 3aMELIEHUs, PEaKIIUU
oOMeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIiH, TeIUIOBON 3 (EeKT peakuuu, SApo aToMa,
AIIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOHTa b, PaguyC aTomMa, XMMHYECKas CBS3b,
NOJIIpHAsl M HEMOJIApHAasi KOBAJIECHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KaTUOH, aHUOH,
pacTBOp, MaccoBas A0JIs BelllecTBa (MPOIeHTHAs KOHIEHTPALKs1) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX MOHATHM M NPUMEHSTH 3TH
MOHATUS [IPU ONKMCAHUM BEIIECTB U UX IPEBPALICHUN;

UCIIOJIb30BAaTh XHMHUYECKYI0 CHUMBOJIMKY JJIsSi COCTaBJICHHS (QOpMyJ BEIIECTB U
YPaBHEHUN XUMUYECKUX PEaAKLIU;

OIpeNieNsITh BAJCHTHOCTh aTOMOB 3JE€MEHTOB B OMHAPHBIX COEAMHEHUSX, CTEIEHb
OKHCIICHHSI JJIEMEHTOB B OHMHApHBIX COEIMHEHUSX, NPUHAJIEKHOCTh BELIECTB K
OIpeNeIEHHOMY KJIacCy COeIMHEHMH 1o (QopMyniaM, BHJ XHUMHYECKOW CBSI3U
(xoBaJIeHTHAsl 1 MIOHHAs) B HEOPraHUYECKUX COECIMHEHUSX;

packpsiBaTh cmbica llepuoanueckoro 3akona [I. M. MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAHHUE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKUX 3JEMEHTOB OT HX
nosnoxeHuss B Ilepuonnueckoid cucTemMe, 3aKOHOB COXPAaHEHUS MAacChl BEILECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMs, 3aKOHAa ABOIaJipo;

ONMCHIBaTh M XapakTepu3oBaTh TabauuHyo ¢opmy Ilepuonnueckoit cucTembl
XUMHUYECKHUX JJIEMEHTOB: pa3jinyaTh IMOHATUS «IJaBHas moArpynmna (A-rpynma)» u
«mobounass moxarpynna (b-rpymma)», Mansie U OoJbIIME€ TEPHOJBI, COOTHOCUTH
o0o3HavyeHusi, KOTopble uMeroTcsl B Tabnuue «llepuoguueckas cuctemMa XUMHYECKHX
sanemenToB [[. 1. MeHneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XMMHUYECKHX JJIEMEHTOB (COCTaB M 3apsia  sapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeesieHre UX M0 3JIEKTPOHHBIM CIO0M);

KJIaccu(UIUPOBaTh XUMHUYECKUE 3JIEMEHTHI, HEOPTaHMYECKHE BEIECTBA, XUMUYECKHE
peakuuu (10 YHCIy W COCTaBy YYacTBYIOIIMX B PEAKIUH BEILIECTB, MO TEIUIOBOMY
dbdexty);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, MOATBEpP)KJas ONUCAHWE [pUMEpPaMU  MOJIKYJISIPHBIX  YpPaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMSI XUMUYECKUX ITPEBPALLICHUN B Pa3JIMYHBIX yCIOBUSIX;
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BBIYHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO ¥ MOJIIPHYIO MacChI BEIIIECTB, MaCCOBYIO
JIOJTF0 XUMUYECKOTO AJIEMEHTA 1Mo (hOpMyIsie COeTUHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI TI0 YPABHEHUIO XUMHYECKON PEaKIIHnH;

MIPUMCHSTh OCHOBHBIC OTICPAIlUU MBICTUTCILHON NEATEeIbHOCTH — aHAU3 M CHUHTE3,
cpaBHEHHUE, 0000IIEHHE, CUCTEeMATH3aINI0, KIaCCU(UKAINIO, BBISIBICHUE MPUYHMHHO-
-CIIEZICTBEHHBIX CBSI3€H — JJIS U3YYEHHUS CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIHA,
€CTECTBCHHO-HAYYHBIE =~ METOABI  TO3HaHWS  —  HAONMIOJAeHWe,  W3MEpEHHe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PEasbHBIM U MBICJICHHBIN);

CJIeIOBaTh TPAaBWJIAM IIOJIB30BAHHMS XMUMHUYECKOH IOCYJI0M U  J1a00paTOpHBIM
000pyZI0BaHHMEM, a TaKXe IMpaBWJIaM OOpAIEHUS C BEIICCTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU MO BBIIOJHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOIYYEHUIO
U CcOOMpaHUI0 Ta3000pa3HBIX BEIIECTB (BOJOPOAA M KHCIOPOJa), MPUTOTOBICHHUIO
pacTBOPOB € ONPEAECIEHHON MAaCCOBOM JOJIEW paCTBOPEHHOIO BEILIECTBA, INIAHUPOBATH
U TIPOBOJNTh XUMHUYCCKUE IKCIICPUMEHTHI 110 PACIIO3HABAHHUIO PACTBOPOB IICIIOYCH H
KHCJIOT C TIOMOIIbIO HHIUKATOPOB (JIaKMYC, eHOI(TalIenH, METUIIOPAHX U APYyTHE).

K koniy oOydenus B 9 kJiacce mpeIMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYUAIOLINXCS YMEHHMA:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHSATUN: XUMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, UOH, KATUOH, aHUOH, IIPOCTOE BEIIECTBO, CI0KHOE BELIECTBO, BAICHTHOCTb,
AIIEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHHS, XUMHUYECKas pPEaKIus, XUMHUYEecKas
CBSI3b, TEIUIOBOM 3((EKT peakluu, MOJb, MOJSPHBIA 00BEM, PacTBOP, HIEKTPOJIUTHI,
HEBJICKTPOJIUTHI, JIEKTPOJIUTUYECKAs JAUCCOLMAIMS, PEaKkUUd HOHHOro OOMEHa,
KaTaJn3aTop, XHWMHUYECKOE paBHOBecHe, OOpaTuMble M HeOOpaTUMbIe pEaKIHH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE  PEaKUUU,  OKHUCIUTENb,  BOCCTAHOBUTEIIb,
OKHCIICHME M BOCCTaHOBJEHHE, aJJIOTPONMs, aM(pOTEepHOCTb, XMMHYECKas CBS3b
(KoBaJieHTHasi, HWOHHAs, MeTaJuIM4ecKas), KpUCTAJUIMYecKas peleETKa, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTb XMMHMUYECKON peakluu, MpeleiabHO JOIyCcTUMas
koHueHtpanus [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKHX MOHSATUH M NPUMEHSTH 3TU
MOHSITHSI IIPU ONTMCAHUM BEILIECTB U X MPEBPAICHHUI;

UCIIOJIb30BaTh XHMHUYECKYI0 CHUMBOJIMKY JJIsi COCTaBJI€HHS (QOpMyJ BEIIECTB U
YpPaBHEHNN XUMUYECKHUX PEAKLIUI;

ONpeeNaTh BaJE€HTHOCTh U CTENEHb OKUCICHHMS XHUMHUYECKHUX JJIEMEHTOB B
COCIUHEHMAX Pa3IMYHOIO COCTaBa, IMPHHAIJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaccy COEAMHEHHH 1Mo (opmysiam, BHJ XMMHUYECKOH CBS3M (KOBaJE€HTHas, MOHHa,
METaJlJIM4yecKasi) B HEOPraHMYECKUX COEAMHEHHUAX, 3apsii HOHA 10 XUMHYECKOH
dbopMmyiie, XapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPraHWYECKUX COECTUHEHUH, TUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BELIECTBA;

packpsiBaTh cMbich [lepuoanueckoro 3akona JI. . MenneneeBa u 1€MOHCTpUPOBATH
ero MOHMMAaHHE: ONUCBHIBATh U XapaKTepu3oBaTh Tabnuunyto ¢opmy [lepuonndeckoit
CHCTEMBbl XMMHUYECKHX D3JIEMEHTOB: pa3iuyaTh IMOHATUS «TJIaBHas noarpynmna (A-
rpynna)» u «mnobounas mnoxarpymmna (b-rpynma)», Mansle W OOJbIIME MEPHOIBI,
COOTHOCUTb 00O03HAu€HMsl, KOTOpblE HUMEITCA B IEPUOAMYECKON Talnuue, C
YHUCIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHsI aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U
3apsiz sizpa, oolee YMUCIIo MIEKTPOHOB M PACIPEeNIeHHE UX 0 JIEKTPOHHBIM CII0SIM),
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OOBSCHATH OOIIME 3aKOHOMEPHOCTHM B HW3MEHEHUH CBOMCTB DJJIEMEHTOB W UX
COCMHEHHI B Mpelesiax MaJbIX MEPUOJ0B U TJIABHBIX MOATPYMHI ¢ YYETOM CTPOCHHUS
HX aTOMOB;

KJIacCU(PUIIUPOBATH XUMHUYECKHUE SJIEMEHTBI, HEOPTaHUYECKHE BEIeCTBA, XMMHUUECKUE
peakiuu (M0 YHCIy W COCTaBY YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTETICHEe OKUCIICHUS XUMHYECKHUX dJIEMEHTOB);
XapaKkTepu30BaTh (OMUCHIBATH) OOMME W CHENU(PUYECKHE XUMUYECKHE CBOWCTBA
MPOCTBIX U CJIOKHBIX BEUIECTB, MOATBEPKIAsA ONUCAHUE MPUMEPAMU MOJIEKYJISIPHBIX U
HMOHHBIX YPAaBHEHHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINM;

COCTaBJIATh YPABHEHUSI SJICKTPOJUTHUECKON AUCCOLMAIIMU KUCIIOT, IIEJI0YEH U COJEH,
MTOJIHBIC W COKpAIIEHHBIC YPABHEHUS PEaKIMid MOHHOTO OOMEHa, YpaBHEHHUS PEaKIIHi,
MOATBEPKIAIOIINX CYLIECTBOBAHUE TIE€HETUYECKOM CBSI3M MEXAY BeLIeCTBaAaMU
Pa3IMYHBIX KJIACCOB;

pacKphIBaTh CYLIHOCTb OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUU IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca STUX PEaKIuii;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOXKHOCTH
MPOTEKAHUSI XUMUYECKUX MTPEBPAILICHUI B Pa3JIMUHBIX YCIOBUSX;

BBIYUCIIATh OTHOCHUTEJIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYEO MAacChl BEILIECTB, MACCOBYIO
JTOJTF0 XUMHUYECKOT0 3JIEMEHTAa 10 (hOpMyJie COeTMHEHUSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMHUUECKON PEAKIIUU;

coOmoIaTh MpaBWJIa TOJB30BAHHMS XUMHUYECKOHM TOCYIOH W Ja0OpaTOPHBIM
o0opyloBaHMEM, a TaK)Ke IpaBuia OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMHU TIO BBIOJHEHHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYUYEHUIO
U COOMpaHHIO ra3000pa3HbIX BEIIECTB (aAMMHUAKa M YTIICKHCIOro rasa);

MPOBOJUTH PEAKIIMU, MOATBEPKAAIOIINE KAUECTBEHHBIM COCTAB Pa3JIMYHBIX BEILIECTB:
pacrmo3HaBaTh ONBITHBIM IMYyTEM XJIOPHI-, OpoMHI-, MOAMI-, KapOoHat-, (ocdart-,
CWJIMKAT-, CyJb(aT-, TUIPOKCUI-HOHBI, KATHOHBl aMMOHHUS W HWOHBI H3YYEHHBIX
METAJUIOB, MPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;
MPUMEHSTh OCHOBHBIE OINEPAlUM MBICIUTEILHON NIESITEIBHOCTH — aHAJIU3 M CHUHTE3,
CpaBHEHHE, 0000IIEeHUEe, CHCTeMAaTH3allhi0, BBIIBICHHE MPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUISI M3YYEHHS CBOWMCTB BELIECTB M XMMHYECKHX PEAKLHI, €CTECTBEHHO-
HAay4YHbIE METOABl TO3HAHWS — HAOMIOJIEHWe, W3MEPEHHE, MOJICITUPOBAHHE,
AKCIIEPUMEHT (peabHBIA U MBICTICHHBIN).
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