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ITosicuuTenbHAs 3aNIMCKA

PaGouas mporpaMmma 1o XMMUU Ha YPOBEHb OCHOBHOI'O 00111ero 00pazoBaHus it o0yJaromuxcs 9-
x ki1accoB MAOY COIII Ne31 pa3paboTaHna B COOTBETCTBUHU C TPEOOBAHUSIMHU:

e @epepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpa3zoBanmu B Poccuiickoi
denepanuny;

e mpukaza MunnpocBemenus oT 31.05.2021 Ne 287 «O06 yrBepkacHUH (enepalbHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOIO CTaHAAPTa OCHOBHOI'O OOIIEro 00pa3oBaHUs;

e mpukaza MunmnpocBenieHus ot 18.05.2023 Ne 370 «O6 yrBepxkaeHuu deaepaibHON
00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOT'O 00ILIEr0o 00pa3oBaHU»;

e mpukaza MunmnpocBemieHuss ot 22.03.2021 Ne 115 «O6 yrBepxknenun Ilopsinka
OpraHM3allil ¥ OCYIIECTBIICHUS O0pa30BaTEIbHONW JIEATEIHHOCTH IO OCHOBHBIM
o0mieo0pa3oBaTeabHbIM MporpaMmaM — 00pa30BaTeNIbHBIM IpOrpaMMaM HadalbHOTO
00111er0, OCHOBHOTO OOIIETO U CPEIHEro O0IIero 00pa3oBaHus»,

o Konnenuun npenogaBanus yqaeOHOTO peaMeTa « XUMUs»;

o KoHuenuuu sK00ruyeckoro oo0pa3oBaHus B cucTeMe 001ero oopazoBaHus;

e CII 2.4.3648-20 «CaHHUTapHO-3MTUAEMHUOIOTHYECKUE TPEOOBAHUS K OPTraHU3aAIHSIM
BOCTIMTAHHUS U OOYYCHHSI, OTJIbIXa U O3J0POBIICHUS JETCH U MOJOICKIY, YTBEPKICHHBIX
MMOCTaHOBJICHHEM TJIABHOTO CaHUTAapHOTO Bpada oT 28.09.2020 No 28;

e CanlluH 1.2.3685-21 «I'urneHuyeckne HOPMATUBBI M TpPeOOBaHUS K OOCCIICUCHHIO
Oe3zonmacHOCTH H (WiIM) OE3BPEIHOCTH I 4YesloBeKa (PaKTOpoB cpeabl OOWMTaHHUS,
YTBEP>K/ICHHBIX [IOCTAHOBJIEHUEM TJIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne 2;

e yueOHOro IUIaHa OCHOBHOIO 00Iero oOpa3oBaHUs, yTBEpXAEHHOro mpukazom MAOY
COII N9 or 30.08.2023 Ne 360 «OO0 yTBepKIESHUU OCHOBHOW 00pa3oBaTEIILHON
IIPOrpaMMbl OCHOBHOT'O OOIIIET0 00pa30BaHus»;

e (enepanbHOI paboueil mporpamMmbl 0 Y4eOHOMY IpeaMeTy «XHUMHUSI».

Pabouas nporpamma opreHTHPOBaHA Ha 11€JIeBbIE IPUOPUTETHI, chOpMyTUpOBaHHbIE B (heaepabHON
paboueii mporpamme BociTaHus U B paboueii mporpamme Bocriutanust MAOY COL Ne9.

[IporpaMMa 1o XMMHMHM Ha YPOBHE OCHOBHOIO 0OIIero o0pa3oBaHHs COCTaBJieHA Ha OCHOBE
TpeOOBaHUH K pe3ylbTaTaM OCBOEHHUSI OCHOBHOI 00pa3oBaTeIbHON MpOrpaMMbl OCHOBHOTO OOIIEro
obOpazoBanus, npexacraBieHHbIx B @I'OC OOO, a Takxke Ha OCHOBe (QenepalbHON paboueit
MIPOrpaMMbl BOCIIUTAHUS U C YYETOM KOHIIENIMM MPEenoJiaBaHusl yueOHOro mnpeamera «XuMus» B
oOpa3oBaTenbHbIX opranu3zanusax Poccuiickoit @enepanuu.

[Tporpamma o XMMUU JJaeT MPEJCTaBICHUE O LEINsAX, oOmel cTpaTterui oO0ydeHus, BOCIUTAHUS U
pa3BuTHs OOy4aromWXCs CpeACTBaAMH YYeOHOTO TMpenMeTa, YCTaHaBIMBAaeT O00sM3aTelbHOE
MPEIMETHOE CO/IepKaHKe, TPEeIyCMaTPUBAET pacIpeeNICHHE ero Mo KJIaccaM U CTPYKTypHpPOBaHHE
Mo paszzenaM M TeMaM MpOTrpamMMbl MO0 XMUMHHU, ONPEACTSeT KOJIMYECTBEHHBIE M KadeCTBEHHBIC
XapaKTEPUCTHKH COACPIKAHMS, PEKOMEHAYEMYIO MOCIIEI0BATEILHOCTh U3YYCHUSI XUMHU C yYETOM
MEXIIPEIMETHBIX W BHYTPUIPEAMETHBIX CBS3€H, JIOTMKM Yy4eOHOro Ipolecca, BO3pPACTHBIX
ocoOeHHOCTeH 00yUaroMxcs, onpeaessieT BO3MOKHOCTH MpeIMeTa I peaau3aliy TpeOoBaHuM K
pe3yabTaTaM OCBOECHHS OCHOBHOM 0Opa30BaTeNbHOW MpPOrpamMMbl Ha YPOBHE OCHOBHOI'O OOIIETO



oOpa3zoBaHMsl, a Takke TpeOOBaHUN K pe3yiabTaraM OOydeHHs] XMMHUHM Ha YPOBHE LI M3y4eHUS
IpeaMeTa ¥ OCHOBHBIX BUIOB Y4€OHO-TI03HABATEIILHOM AEATEIbHOCTH 00YJaIOIerocs 0 OCBOCHHUIO
y4eOHOTI0 Co/IepIKaHMsL.

3HaHUWE XUMHUH CIYXHT OCHOBOW Ui (POPMHUPOBAaHUS MHPOBO33PEHHS OOYdYaIOUIerocs, €ro
MPEJCTaBICHUNA O MaTepHAIbHOM €JMHCTBE MHPA, BAXKHYIO POJb UTPAIOT (POPMHpPYEMbIe XUMHEH
MPEJCTAaBICHUS O B3aMMOIPEBPALICHUSIX SHEPTHH M 00 SBOJIOLMHU BEIIECTB B NPUPOAE, O MYTAX
pelieHus riI00albHBIX MPOOJEM  yCTOMYMBOIO  pa3BUTHUsI  4YEJIOBEUECTBA —  CHIPHEBOM,
HHEPreTUUECKOM, MUIEBON U SKOJIOTHYeCcKOi 6€301acHOCTH, MPo0IeM 3paBOOXPAHCHHUS.

N3ydenue xumuu:

e CIIOCOOCTBYET peaii3allii BO3MOXKHOCTEH IS CAaMOPa3BUTHS U (POPMUPOBAHMS KYJIbTYPBI
JUYHOCTH, €€ 00IIeH U (YHKITMOHATBHOU IPaMOTHOCTH;

e BHOCHT BKJaJ B ()OPMHUPOBAHHE MBIIUICHUS U TBOPYCCKHX CITIOCOOHOCTEH OOydaromMxcs,
HaBBIKOB HMX CaMOCTOSATEIBHON y4eOHOW JEATEIIbHOCTH, OKCICPUMCHTAIBHBIX H
UCCIICIOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B TIOBCEAHECBHOHM JKU3HU, TaK U B
poeCCUOHATILHOM JIeATEITLHOCTH;

e 3HAKOMHUT CO CHEUU(PUKOW HAYYHOTO MBIILICHHS, 3aKJIaJbIBAET OCHOBBI IIEIOCTHOTO
B3MVIsAJa HAa EIUMHCTBO MPHPOJLI U YEJIOBEKa, SBIISIETCS OTBETCTBEHHBIM JTAalloM B
(bopMHPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YUarOIIUXCs;

e cmocoOcTByeT (HOPMHPOBAHUIO IICHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-HAYYHBIM
3HAHUAM, K MPHUPOJIE, K YEIOBEKY, BHOCHT CBOW BKJaJ B 3KOJOTHMUYECKOE 00pa3oBaHHE
oOyJaromuxcs.

HaHHHC HaIlpaBJICHUA B O6y‘leHI/II/I XHMHH 00ECIIEUNBAIOTCS CHGI.IPI(pPIKOfI COACPpIKaHUA yqe6H0r0
npeamera, KOTOpI)II\/'I ABJIACTCA MEAArOruicCKu aJariTHpOBaHHBIM OTPAKCHUEM 06a3oBoi HAayKH XUMHHU
Ha OIIPCACIICHHOM 3TallC €€ pa3BUTH.

Kpr XAMHU Ha YPOBHE OCHOBHOTO 06mer0 06p330BaHI/I$I OpPUCHTHPOBAH Ha OCBOCHHUC
O6y‘-IaIOHII/IMI/IC$[ CUCTEMBI TICPBOHAYAIBHBIX MOHSTUMN XHUMHUH, OCHOB HCOpFaHquCKOfI XUMHHU H
HEKOTOPBIX OTACJIbHBIX 3HAYNMBbIX MOHATHUH OpFﬁHH‘ICCKOfI XUMUU.

CrpykTypa coJepkaHusi MporpamMmbl 0 XUMUU CPOPMHUPOBAHA HA OCHOBE CUCTEMHOIO MOIX0Ja K
ee u3ydeHuto. ConepikaHuE€ CKIIQIbIBAETCS W3 CUCTEMbl MOHATHH O XHMHUYECKOM D3JIEMEHTE U
BELIECTBE U CHCTEMbI MOHATHH O Xumuueckod peakuuu. OOe 3TH CHCTEMBI CTPYKTYPHO
OpPraHW30BaHbl IO MPUHIUITY IOCIENI0BATEIBHOIO PAa3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKHX
IIPEACTABICHUI Pa3HOTO YPOBHSI:

e ATOMHO-MOJICKYJIIPHOTO YUYE€HHS KaK OCHOBBHI BCET'O €CTECTBO3HAHUS;
o [Ilepuonunueckoro 3akona J[.M. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMHHU;

e YUYEHHUS O CTPOCHHUU aTOMa U XMMHYECKOU CBSI3H;

e TIPEICTABIICHUI 00 ANEKTPOTUTHIECCKON AUCCOIMAIIMH BEIIECTB B pACTBOPAX.

Teopernueckre 3HaHUS paCCMaTPUBAIOTCS HA OCHOBE SMITMPUYECKH MOJYYEHHBIX U OCMBICIEHHBIX
(akToOB, pa3BHBAIOTCS IOCIEIOBATEILHO OT OJHOTO YPOBHSA K JAPYroMYy, BBINOJHAS (YHKIUU



OOBSICHEHHS U MMPOrHO3UPOBAHUSA CBOI\/JICTB, CTPOCHUA U BO3MOXKHOCTEH MPAKTUYCCKOI'0 MPUMCHCHUA
" IIOJIYUCHUSA U3YydaCMbIX BCILICCTB.

OcBoeHHE TIPOrpaMMBbI 10 XUMHUHU CIIOCOOCTBYET (DOPMHPOBAHHIO MPEJCTABICHUS O XHMMHYECKON
COCTAaBIIOLICH HAy4YHOM KapTUHbI MHpPA B JIOTUKE €€ CHUCTEMHOM MPUPOAbI, LEHHOCTHOIO
OTHOIIIEHUS K HAYYHOMY 3HAHUIO U METOJaM IO3HaHUs B Hayke. M3yueHne XUMUU MPOUCXOIHUT C
MPUBJICYCHUEM 3HAHUN W3 paHee W3YYCHHBIX YYEOHBIX TpeameToB: «OKpYKAIMUNA MUPY,
«buonorus. 5-7 xiacce» U «Pu3MKa. 7 KI1ace.

[Tpu n3yueHnr XUMHH IPOUCXOIUT (POPMUPOBAHNE 3HAHUN OCHOB XMMHYECKON HAYKH KakK 001acTH
COBPEMEHHOI0 E€CTECTBO3HAHMSI, IPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKAa M KaK OJHOIO U3
KOMIIOHEHTOB MUPOBOH KyJIbTYphbl. 3a7aua y4eOHOIro IpeMeTa COCTOUT B (POPMUPOBAHUU CHCTEMBI
XUMUYECKUX 3HAHMA — Ba)KHEHIIMX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETHUUECKUX IOJIOKEHHH,
JOCTYIHBIX 00001IEHNI MUPOBO33PEHUECKOr0 XapaKkTepa, A3blka HayKHu, B IPUOOLIEHUN K HAyYHBIM
METO/aM MO3HAHUS IIPU U3YUYEHUH BEILECTB U XUMHUYECKUX PEAKIMH, B GOPMUPOBAHUU U PA3BUTUU
MO3HABATENBHBIX YMEHHH W WX MNPUMEHEHHH B y4eOHO-TIO3HABAaTENbHOW W ydeOHO-
UCCIIEI0BATEIbCKON JEATEIBHOCTH, OCBOCHUH IpaBUJI 0€30I1aCHOTO OOpallleHHsl ¢ BELIECTBaMU B
IIOBCEIHEBHOM KM3HHU.

[Ipu U3yyeHUH XMMUU Ha YPOBHE OCHOBHOT'O 00IEero o0pa3oBaHUs BaXXKHOE 3HAYEHHE MPUOOpEnn
TaKue LeJH, KaK:

e (¢opMupOBaHHE HUHTEIJICKTYyaJbHO PA3BUTON JIMYHOCTH, TOTOBOM K CamM00Opa3OBaHUIO,
COTPYJIHUYECTBY, CAMOCTOSATEILHOMY IPUHATHUIO PEIIEHUH, ClIOCOOHOM ajanTUpOBaTHCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

e HANpaBJICHHOCTh OOy4YEHUS Ha CHUCTEMaTHUYecKoe TMpuoOIIeHre OoOydarmuxcst K
CaMOCTOATENIBHOM TO3HABAaTEIbHOM [JEATEIbHOCTH, HAyYHBIM METOJaM IO3HaHUs,
(GopMHPYIOLMM MOTHUBALIMIO ¥ pa3BUTHE CIOCOOHOCTEN K XUMUH;

e oOecrieueHHe YCIOBHH, CIOCOOCTBYIOIIUX MPHOOPETEHHIO OOYYaIOIIMMHUCSA —OIIbITA
pasHOOOpa3HOM JeATENbHOCTH, MO3HAHMSA M CaMOIO3HAHMSA, KIIIOUEBBIX HAaBBIKOB
(KJIFOYEBBIX KOMIETEHLHI), UIMEIOINX YHUBEPCAIbHOE 3HAUEHHE Ul PA3IUYHBIX BUI0B
JIeSATEIbHOCTH;

e (opmupoBaHue 00IICH (PYHKIIMOHAIBHOW W €CTECTBEHHO-HAYYHON TPAaMOTHOCTH, B TOM
YHClie YMEHUH OOBSCHATH U OLICHUBATD SIBJICHUS OKPYKAIOIIEr0 MUPA, UCTIONb3Ysl 3HAHUS
U OIIBIT, TIOJYyYEHHbIE NPU MU3YYEHUH XUMHUH, NPUMEHSITh UX MpPH pelIeHUuu MpoljeM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

e (opmupoBanue y 00y4aroUMXCs TYMAHUCTHYECKUX OTHOLICHWH, TOHUMAHUS IIEHHOCTU
XUMHUYECKHX 3HAHUH U1 BBIPAOOTKH SKOJIOTUYECKH 11€1eCO00pa3HOro MOBECHUS B OBITY
U TPYHAOBOM IEATEIBHOCTU B LEIAX COXPAHEHHS CBOETO 3J0POBbS U OKpPYXKarollen
IIPUPOJHOM CPELIbI;

e Ppa3BUTHE MOTHBAILMM K O0YUYEHHIO, CIIOCOOHOCTENW K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHUS OOIIEUEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis U HaNPaBICHHOCTH JlalbHEeHIIero o0yyeHusl.



OO111ee YnCIIo 9acoB, OTBEACHHBIX JIJIsl H3yYCHUS XMMHH Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus
B 9-M Kjacce — 68 yacoB (2 yaca B HEZCIIO).

Jlyis peanu3anii IporpaMMbl HCIIONIB3YIOTCS YYEOHHMKH, JOMYIICHHBIE K HWCIOJIB30BAHUIO IPHU
pealM3anuy UMEIOIINX TOCYAapCTBEHHYIO aKKPEIUTAIIUI0 00pa30BaTeIbHBIX IPOrPaMM HA4YaIbHOTO
00111eT0, OCHOBHOT'O 00IIETr0, CPEeTHETO O0IIET0 00pa30BaHUs OPraHU3alUIMU, OCYIIECTBISIONUMU
00pa3oBaTeNbHYIO JeATeIbHOCTD, MpuKa3oM MuHmpocsemieHus ot 21.09.2022 Neo 858:

e Xumus, 9 xkmacce/ I'abpuensia O.C., OctpoymoB U.I'., Cnaakos C.A., AO «3naTenbcTBo
"IIpocsenienue"»;
o <,..>,

BHCKTI)OHHBIC O6pa3OBaTCJ'II>HBIe peCypChl, ANOMYLICHHBIC K HCIIOJIB30BAHUIO IIpU pPCaIn3alluu
HUMCIOIIUX TOCYAAPCTBCHHYIO AKKPCAUTALIUIO O6paSOBaTeJ'IBHBIX IIporpamMm Ha4daJlbHOI'O 06mero,

OCHOBHOTO 00IIIEr0, CpeAHEro 001ero oopasoanus nprukazoM MunmnpocsemeHus ot 02.08.2022 Ne
653:

e Xwumus, 8 kiacc, DI'AOY HI1O «Axkanemust Munnpocemenust Poccuny;

e Xumus, 9 xknacc, DI'AOY [I1O «Axkanemuss Munnpocemienust Poccuny;

e DIEKTpOHHBIM o0Opa3zoBaTenbHbI pecypc «/lomamnue 3amanusi. OcCHOBHOE oOIIee
obpazoBanue. Xumus», 8—9 kiacc, AO «3narensctBo "[IpocBemenue »;

o Tpenaxep «O6mnaxo 3Hanui». Xumus. 8 kinacc, OO0 «Puzukon Jlady;

e Poccuiickas snekTpoHHas mkosa https://resh.edu.ru/

Coaep:xkanue yueOHOro nmpeamera
9-ii kJacc
BemecTBo M XMMH4YeCcKas peakuus

[Tepuonnueckuii 3akoH. Ilepuomnueckas cucrema xumuueckux daeMmeHToB .M. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHUHU CBOMCTB XMMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEpUOJIOB, KaJIMs, KajJblLHMs W MX COCIUHEHUNW B COOTBETCTBUU C IIOJOKEHUEM DJIEMEHTOB B
[Ieproanueckoit cucTeMe U CTPOCHUEM UX aTOMOB.

Crpoenne BemecTa: BUJIbI XUMUYECKOW CBSI3U. THIBI KPUCTAUIMYECKUX PEHIETOK, 3aBUCHMOCTh
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUIMYECKON PENIETKH U BUJ1a XUMHYECKON CBSI3H.

KHaCCI/I(I)I/IKaL[I/IH W HOMCHKIJIaTypa HCOPraHUYCCKUX BCHICCTB. XHUMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIUXCA K PpPas3sjiMdyHbIM KJIacCaM HCOPTraHUYCCKUX CO€)IPIH€HI/II>1, TCHETUYCCKasa CBiA3b
HCOPTraHNYCCKUX BCIICCTB.

Knaccupukanuss XUMHUYECKMX peakUuil MO pa3IUYHbIM NpU3HAKaM (IO YHUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKLUHU BELIECTB, [0 TEMJIOBOMY 3(p(PeKTy, IO U3MEHEHUIO CTENEHEW OKUCIIEHUS


https://resh.edu.ru/

XUMHAYECKHX AJIEMEHTOB, 110 00PaTUMOCTH, 110 YYACTHIO KaTaau3aTopa). K30- U SHJOTEPMUYECKHE
pCakuuu, TCPMOXUMHUYCCKUC YPABHCHUA.

IlousTue o CKOpPOCTHU XUMHYECKOM pPE€aKknuu. ITonstHe 00 O6paTI/IMHX nu H€O6paTI/IMI)IX XUMHUYCCKUX
pCaKIuAgX. ITonssTHEe 0 TOMOTI'ESHHBEIX U IF€TEPOrcHHbIX PCAKIHAX. Ilonstue o karanuse. [lonsaTue o
XUMHUYECKOM PABHOBECHHU. CDaKTOpI)I, BJIMAIOIIHUE HA CKOPOCTh XHUMHYECKOH PE€AKIIMK 1 IIOJOXKCHHUEC
XUMHUYCCKOT'O paBHOBECH .

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC p€akuunu, 3J'IeKTp0HHBII71 OanaHc OKHUCJIUTCIBHO-
BOCCTAaHOBHUTCIIEHOM PEaKIUu. CocraBnenue ypaBHeHI/Iﬁ OKHUCJIIMTCIIbHO-BOCCTAaHOBHUTCIIBHBIX
peaKHI/Iﬁ C UCITIOJIB30BAHUEM METOAa 3JICKTPOHHOI'O OajaHca.

Teopust MEKTPOIIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTHl U HEAIEKTPOJIUThl. KaTHoHbI, aHHOHBI.
MexaHu3M JuccOLManUM BEUIECTB C pa3IMUHbIMM BHJAMH XHMHUYecKOil cBsa3u. CreneHb
nucconuanui. CHIIbHbIE U C1a0ble 3JEKTPOIUTHI.

Peakuuu wnoHHOro oOMeHa. YCIOBUS MPOTEKaHMsS peaKUWid HOHHOro oOMEeHa, TOJHBbIE U
COKpalICHHbIE HOHHBbIE ypaBHEHMsI peakiuil. CBONCTBa KHCIOT, OCHOBaHMM U coyiell B CBeTe
MpeACTaBICHUI 00 IeKTpoIUTUIECKON nuccormanuu. KadecrBeHnsie peakiuu Ha HOHBL. [lonsTue
O THJIPOJIU3E COJIEN.

XuMHYECKH IKCTIEPUMEHT:

03HAKOMJICHHE C MOJEIISIMU KPHUCTAUTHICCKUX PEIICTOK HEOPTraHMYEeCKHX BEIISCTB — METAJUIOB U
HeMeTaJuIoB (rpaduTa 1 aiMasa), CII0KHBIX BEIIECTB (XJIOpU/Ia HATPUS ), UCCIICIOBAHKNE 3aBUCUMOCTH
CKOPOCTH XHMMHYECKOM pEaKIMh OT BO3JACHCTBUA pa3IMuHbIX (AKTOPOB, MCCIIECIOBAHUE
ANEKTPOMPOBOTHOCTH PACTBOPOB BEIIECTB, MpOIecca IUCCOIMAIMU KHUCIIOT, LIEN0Yeid U comei
(BO3MOKHO MCIIOJIb30BaHUE BHIEOMATEPUAIIOB), TPOBEICHUE OMBITOB, UJLTFOCTPUPYIOIINX TPU3HAKI
MPOTEKaHUS PeaKIfii HOHHOTO oOMeHa (00pa3oBaHUe OCaIKa, BBIICICHUE Ta3a, 00pa30BaHKUE BOJIbI),
OTIBITOB, WUTIOCTPUPYIOIIUX TPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue,
peaKiuu paszNoKeHHUs, COCJAMHEHHUS), PACMO3HABaHHE HEOPTaHMUYECKHUX BEIIECTB C IMOMOIIBIO
Ka4YECTBCHHBIX peaKHI/Iﬁ Ha MOHBI, pCIICHNUEC SKCIICPUMCHTAJIbHBIX 3aJ1a4.

HeMeTanasl 1 UX cOeTHHEHUS

OObmiass xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHbIE CTENEHU
okucnenus. CtpoeHue W (PU3MUYECKHE CBOWCTBA MPOCTHIX BEIIECTB — TAJOTCHOB. XUMHUYECKUE
CBOMCTBa Ha mpuMepe xjopa (B3aUMOJCICTBHE € MeTalylaMH, HEMeTalaMH, IIeJI0YaMH).
XnopoBoaopoa. CoiisiHasg KHUCIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHUE, MPUMEHEHHUE. [lelicTBue
XJOpa M XJIOPOBOAOpPOJA HAa OpPraHM3M 4YeJjoBeKa. BaxkHelmme XJIOpHIbl U UX HAXOXKICHHE B
MIPUPOJE.

O6mras xapakrepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB, XapaKTEepPHBIC
creneHu okucieHus. CTpoeHrne u (PU3NUECKHe CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U CEPHI.



AmnoTponHbie MOIU(GUKAIMKA KUCIOPOJAa U Cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPO,
CTPOCHHUC, (1)I/I3I/I‘ICCKI/IG M XUMHYCCKHE CBOMCTBA. OKCI/II[BI CCPbI KaK NPCACTABUTCIIN KHUCJIOTHBIX
okcuoB. CepHasi KUCIIOTa, (pU3HUECKUE M XMMUYECKHE CBOICTBA (00IIME KaK MPEICTaBUTEIS Ki1acca
KHCIIOT U crenuduueckne). XUMUYECKUE PEaKIlUH, JIKAIIUEe B OCHOBE MPOMBIIUIEHHOTO CIIoco0a
MOJIy4eHUs CepHOl KUCIOTHI. [IpuMenenune cepHoit KucinoTel. Conu CepHOM KUCIOThI, KaUeCTBEHHAS
peakuuss Ha cynbdar-uoH. Haxoxzaenue ceppl U €€ COEAMHEHUH B NpUpoJe. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEeH Cpelibl COSAMHEHUSIMU Cepbl (KUCIOTHBIE IO/, 3arpsi3HEHUE BO3TyXa
Y BOJIOEMOB), CIIOCOOBI €T0 MPeA0TBPAILICHUSI.

OO6mas xapakrepuctuka MeMeHTOB VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE
CTETIEHU OKHUCJICHHA. A30T, paclpoCTpaHEHUE B MpUpoje, (pu3nueckue U XMMUYECKHE CBOMCTBA.
KpyroBopot a3ora B npupoae. AMMHAK, ero (Gu3nuecKue U XMMHUYECKHE CBOWCTBA, MOMyYeHUE U
npumenenne. Coau aMMOHUS, UX (PU3HUECKHUE U XUMUYECKHE CBOMCTBRA, MpuMeHeHue. KauecTBeHHas
peaxius Ha MOHbl aMMOHUS. A30THas KUCJIOTA, €€ ModydeHune, Gu3nuecKue U XMMUYECKre CBOMCTBa
(oOmue Kak MpenCcTaBUTEINS Kilacca KUCIOT | crieruduaeckue). Vicnoap30BaHne HUTPATOB U COJIEH
aMMOHHS B Kaue€CTBE MHUHEpAJIbHBIX y100peHUll. XMMUYECKOE 3arps3HEHHUE OKPYKaIoLEH Cpeibl
COCMHEHUSIMH a30Ta (KUCIIOTHBIC JOXKIH, 3arps3HEHUE BO3yXa, MOYBBI M BOgoeMoB). Docdop,
ayutoTponHbie Moaudukanuu dochopa, pusnueckue U xumuueckue cpoicrea. Oxcua pocdopa (V)
u QocdopHas KuciaoTa, (U3NYECKHE W XHUMHUYECKHE CBOWCTBa, MNoiydeHue. lcnonp3oBaHue
docdaToB B kauecTBE MUHEPATbHBIX YAOOPEHUH.

Oo6mas xapakrepuctrka ieMeHToB |V A-rpymmbel. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE
CTENIEHU OKUCJICHHS. YTIJIEepoJ, aIOTPONHble MOAU(UKALMK, PaclpoCTpaHEHHE B IPUPOJE,
¢du3nueckne U XuMUYeckue cpoiicTBa. Ancop6buus. KpyroBopor yriaepoaa B npupopae. OKcHabl
yriaepoja, ux (Gu3nyecKrue U XMMHUECKHEe CBOMCTBA, IEHCTBUE HA )KUBbIE OPraHU3MBI, ITOJIyY€HUE U
IpUMEHEHHEe. DKOJIOTHYeCKHe MpoOieMbl, cBs3aHHblE C okcuaoMm yriepoaa (IV), rumoresa
r7100aNbHOTO MOTEIUICHUsS KJIMMaTa, MapHUKOBBIA 3¢ (dekT. YroipHas KUCIOTa U €€ CONH, X
¢u3nyeckue M XMMHUYECKHE CBOWMCTBA, MOJyueHHE M TNpUMeHeHHe. KauecTBeHHas peakius Ha
kapOoHaT-uoHbl. Vcnonb3oBaHue KapOOHATOB B OBITY, MEAULIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHaYaIEHBIC TOHATHS 00 OPTAaHWYECKHX BEIIECTBAX KaK O COSTUHEHUAX yriiepoaa (MeTaH, TaH,
STUJICH, AlleTUJIeH, 3TaHOJI, INIMLEPUH, YKCyCcHas KucyioTa). [IpupoiHbie HCTOUHUKHU YIIIEBOIOPOJIOB
(yrosib, NpUpPOAHBIA Ta3, He(PTh), MPOAYKTHl UX HepepadoTku (OeH3UH), MX poib B OBITY U
POMBIIIICHHOCTH. [IoHATHE 0 OMOIOTHYECKN BaXKHBIX BEIECTBAX: XKHpaX, Oenkax, yriaeBojax — u
UX pONM B KU3HHM 4YeJIOBeKa. MarepuanbHOE €IUHCTBO OpPraHMYEeCKUX MW HEOpPraHMYeCKUX
COCIUHCHHM.

Kpemuuii, ero ¢usnueckue U XMMHUYECKUE CBOICTBa, mosiyueHHe U npuMeHeHue. CoelnHeHHs
KpeMHUs B npupoje. O6mue npencrasieHuss o0 okcuae kpemuus (IV) u KpeMHUEBOW KucioTe.
CwimkaTbl, WX UCIONB30BaHUE B OBITY, B IPOMBIIUIEHHOCTH. BakHEHIIne CTpOUTEIbHBIC
MaTepuasbl: KepamMHKa, CTeKJo, IeMeHT, OeToH, kene3o0eToH. IIpobmembr Ge3omacHOTO
MCTOJIb30BAHUS CTPOUTENIBHBIX MaTEPUAIIOB B MIOBCEITHEBHON KHU3HH.



XuUMHYECKHH IKCIIEPUMEHT:

U3y4YeHHe O0O0paslloB HEOPraHHMYEeCKUX BELIECTB, CBOWCTB COJITHOM KHCJIOTBHI, IPOBEICHUE
KAueCTBEHHBIX pPEaKlMil Ha XJIOPUI-UOHBI M HAOJIO/IEHWE MPU3HAKOB MX IMPOTEKAHUS, OIbITHI,
oTpaxawiue (u3ndeckrue M XUMHUYECKHE CBOICTBAa TajoreHOB M HMX COEIWHEHUN (BO3MOXKHO
UCIIOJIb30BaHUE BUJEOMATEPHUANIOB), O3HAKOMJIEHHE C 0Opa3liaMu XJIOPUJOB (TaJIOT€HU[IOB),
O3HAKOMJICHHE C o0pa3uamMu cepbl M €€ COCIAMHEHHSIMH (BO3MOXHO HCIIOJIb30BaHUE
BUJCOMATEpPHAIOB), HaOJroJeHWe  mporecca  OOyriaMBaHMA — caxapa IOJA  JIeHCTBHEM
KOHIICHTPUPOBAHHOW CEpHOW KHCIOTHI, M3y4CHHE XMMHUYECKHUX CBOMCTB pa30aBICHHON CEpHOM
KHUCJIOTHI, MPOBEACHHWE KAuyeCTBEHHOW peakuuu Ha Ccynb(haT-moH W HAONIOJICHHE NpU3HAKa ee
MPOTEKaHUs, O3HAKOMJIEHHE C (U3NYECKUMHU CBOMCTBaMHU a3oTa, gochopa U MX COCTUHEHHI
(BO3MOKHO HCIIOJIb30BAHHE BHJIEOMATEPHAIIOB), 0Opa3aMu a30THBIX U (GocHOpHBIX YAOOpEeHUH,
MoJIyueHue, coorpanue, paclo3HaBaHUE ¥ U3y4eHHE CBOWCTB aMMHUaKa, IPOBEJCHHE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHUS U (hocdaT-MOH U W3YUYEeHHE MPU3HAKOB UX MPOTEKAHUs, B3aUMO/ICIICTBHE
KOHIICHTPUPOBAHHOW a30THOM KHCIIOTHI C Melbl0 (BO3MOYKHO HCIOJB30BAHUE BUICOMATEPHAJIOB),
M3ydeHHe MOJeNell KPUCTALNTMYECKUX pPEHIeTOK anMasa, rpaduta, QysiepeHa, 03HAKOMIICHHE C
MPOIIECCOM  aJICOPOLIMM  PAaCTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM yIJIEM H YCTPOMCTBOM
MPOTHBOTa3a, MOJy4YeHue, coOMpaHue, paclo3HaBaHWE M W3YyYEHHE CBOWCTB YIJIEKHUCIOIO rasa,
MPOBE/ICHNE KAYEeCTBEHHBIX PEaKIMii Ha KapOOHAT W CWIMKAT-UOHBI W W3YYEHHUE MPU3HAKOB HX
MPOTEKAaHUs, O3HAKOMJICHHE C TPOAYKUMEH CHUJIMKATHOW TMPOMBIINUIEHHOCTH, pEIlIeHue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «BajkHel e HeMeTallIbl U UX COSIUHEHUS.

MeTajliibl 4 UX COeAMHEHUS

OOmiast XxapakTepUCTHKa XMMHUYECKHUX HJIEMEHTOB — METAIJIOB Ha OCHOBAaHMU MX IIOJIOKEHHS B
ITepuonuueckoii cucreme xumMudeckux neMeHToB /I.11. MenneneeBa u ctpoenust atoMoB. CTpoeHue
METaUIOB.  Meramauueckass  CBA3b M MeTalIMuyeckas  KpUCTaJUIMYecKas  pelleTka.
DNEeKTPOXUMHUYECKUH psiji HAaNpsKeHUH MeTanaoB. @U3nyeckue 1 XUMUYECKHEe CBOMCTBA METAJUIOB.
OO6mue crnocoObl mosiyueHuss MeraioB. lloHATHE O KOPpPO3MM METAJUIOB, OCHOBHBIE CIOCOOBI
3aluUThl UX 0T Koppo3uu. CriaBsl (CTajdb, Yyr'yH, TIOpaTIOMUHUI, OpOH3a) U UX IPUMEHEHHE B OBITY
Y TIPOMBIIIIICHHOCTH.

[llenounsle Mmetambl: nonokeHUE B Ilepuommueckoil cucremMe XuUMHYECKHX 3iieMeHTOB J[.U.
MenneneeBa, CTpPOEHHE UX aTOMOB, HaX0XKJACHUE B IIpupoae. PU3HYECKUE U XUMUYECKUE CBOMCTBA
(Ha mpumepe HaTpus B Kaynusi). OKCUABI U TUIPOKCUIBI HATPHUS U Kanus. [I[puMeHeHue meI0uHbIX
METaJIJIOB M UX COEeTUHEHUM.

H_[CJ'IO‘-IHOSCMCJ'IBHBIC METaJUIbl MarHuil W KaJdbLIUM: IIOJIOXKEHHE B Hepno,unqecxoﬁ CHUCTEMC
XHUMHUYCCKUX DJBJICMCHTOB I[I/I MCH,Z[C.HCCBB., CTPOCHHUEC HX AaTOMOB, HAXOXKICHUC B MPHUPOAC.
du3nueckue 1 XMMHYECKHE CBOMCTBA MarHus M KalbliMs. BaxkHele coeIMHEHNS KaTbIIHs (OKCI/I,Z[,
THAPOKCHUN, COJ'II/I). KectkocTh BOJbI 1 CIIOCOOBI €€ YCTpaHCHUA.



AmomuHuii: nonoxenue B Ilepuonnueckoil cucremMe xumuueckux anemeHnTos .M. Menneneesa,
CTpPOEHHE aTOMa, HaxoxieHue B mnpupoae. dusmueckne M XMMHUECKHUE CBONCTBA aTOMUHUS.
AMpoTepHbIE CBOICTBAa OKCHJIA M THIPOKCHA AITFOMUHUSI.

Kenezo: nonoxenue B Ilepuogmyeckoil cucteme xumuueckux snemeHtoB [[.M. Menneneena,
CTPOGHHE aTOMa, HaXOXJeHUE B npupoje. Pu3ndeckue U XMMUYECKHUE CBOMCTBA xemne3a. OKCHbI,
ruapokcubl ¥ conu xenesa (1) u xxenesa (111), ux cocras, cBoicTBa U MOTyYEHUE.

XUMHUYeCKUI IKCIIEPUMEHT:

O3HAKOMJICHHE C O0pasllaMM METAaJUIOB M CIUIABOB, MX (U3UYECKUMHU CBOWCTBAMH, W3YyUCHHE
pe3yabTaTOB KOPPO3UM METAJUIOB (BO3MOKHO HCIIOJIb30BAHHME BHJIEOMATEPHAIOB), OCOOEHHOCTEH
B3aMMO/ICHCTBUS OKCHUIA KATBIIHS M HATPUS C BOJIOH (BO3MOYKHO MCTIOIH30BaHUE BUICOMATEPHUATIOB),
WCCIIC/IOBAaHNE CBOWCTB JKECTKOW BOJBI, TpOIECCAa TOPEHHS ’Kele3a B KHCIOpoae (BO3MOXKHO
WCIIOJIb30BaHNE BUICOMATEPHAJIOB), MPHU3HAKOB NMPOTCKAHHWS KAYEeCTBEHHBIX PEAKIIMA HA WOHBI:
MarHus, Kajablus, aATIOMUHUS, IIMHKA, XKene3a (1) u sxxenesa (1), menu (11), HabnroaeHue u onrcanue
MPOIECCOB OKPALIMBAHUS TNIAMCHH MOHAMH HATPHS, Kalus U KaJbIHsl (BO3MOXXHO HCIOJIh30BAHUE
BUJICOMATEPHAJIOB), MCCIICIOBaHNE aM(OTEPHBIX CBOWCTB THUAPOKCHIA ATIOMUHHS M THIPOKCHUIA
[IUHKA, PEIICHUE YKCIICPUMECHTAIBHBIX 33124 110 TeMe «BakHeHIne MeTaibl U UX COCAMHCHUS.

XuMus M OKpyxkamoLas cpeaa

BemecTBa u MaTCpHraJibl B HOBCGZ[HCBHOﬁ ’KHU3HU YeaoBeKa. be3onacHoe ncnoab30BaHUE BEIIECTB U
XUMHUYCCKUX peaKI_II/Iﬁ B 6BITy. HepBaﬁ IMOMOIIb ITPHU XUMHUYCCKUX OKOT'aX U OTPABJICHUAX.

XUMUYECKOe 3arpsi3HEHUE OKpY Karollel cpepl (IpeienbHast 10MycTUMas KOHIIEHTPpAIs BEIIECTB,
nanee — [1/1K). Posib XUMuM B pelieHMH SKOJIOTHYECKUX MTPOOIIEM.

XHMHYeCKHI IKCIIEPUMEHT:
u3yudeHre o0pa3loB MaTepHaIOB (CTEKIIO, CIIaBbl METAJUIOB, IOJIMMEPHBIE MAaTEPHATIBI).
MexnpeamerHblie CBA3U

Peanuszanus MeXNnpeaAMETHBIX CBsI3€d MpPU M3YYEHMHM XUMHH B 9-M Kilacce OCYIIECTBISETCS depes
UCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAyUHbIX MOHSITHM, TaKk W TOHATUN, SBISIOIIMXCS
CUCTEMHBIMU JJI OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAY4YHOI'O LIUKIIA.

OO0mme ecTeCTBEHHO-HAYYHbIE TTOHATHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAJIN3, CHHTE3,
KiIaccuukanusi, TEPHOIUIHOCTh, HAOIIOJCHHWE, SKCIEPUMEHT, MOJCIMPOBAHUE, HW3MEPEHHE,
MO/ICJTb, SIBJICHHE, TAPHUKOBBIN A (PEKT, TEXHOIOT U, MaTEPHAITHI.

du3uka: Marepus, aToM, SJICKTPOH, ITPOTOH, HCI>'ITpOH, HOH, HYKJINJ, U30TOIIbI, paAHOAKTUBHOCTD,
MOJICKYIJIA, BHCKTpI/I‘-IeCKI/Iﬁ 3apsad, OPOBOJHUKH, IMOJIYIIPOBOAHUKHU, AUIJICKTPUKH, (I)OTO3J'I€MCHT,
BCIICCTBO, TCIIO, O6’beM, arp€raTHo¢ COCTOSAHUC BCIICCTBA, TIa3, pacCTBOp, pPACTBOPUMOCTD,



KpuctajlindeCcKada peuicTKa, CIIJIaBbI, (1)I/I3I/I‘-IGCKI/IC BCJIMYHHBI, CAMHUIBI U3MCPCHUA, KOCMHUYCCKOC
MMPpOCTPAHCTBO, IJIAHCTHI, 3BE3/1bI, COJIHLIG.

buonorus: ¢otocunTe3, aAbixanue, Ouocdepa, dKOcHCTEMa, MUHEPAIbHBIE YAOOpEHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEJIbHbIE BEIIECTBA.

I'eorpadusa: atmocdepa, ruapochepa, MHHEpaNbl, TOPHBIE MOPOIbI, IOJE3HbIE HCKOMAEMBIE,
TOIUIUBO, BOAHBIE PECYPCHI.

IInanupyemble pe3yIbTaThl 0OCBOEHHUS Y4eOHOI0 IpeIMeTa
JINYHOCTHBIE Pe3yabTAThI

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOT'O O0IIEro 00pa3oBaHUs JOCTUIAlOTCS B
X07le 00y4eHUs] XMMUHU B €IMHCTBE Y4eOHON M BOCIUTATEIbHOM AEATENbHOCTH B COOTBETCTBUU C
TPaJULIUOHHBIMU POCCUICKMMHU COLUOKYJIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMHU ILICHHOCTSIMU,
INPUHATHIMU B OOILIECTBE MpaBUJIaMU M HOpPMaMH IIOBEJIEHUS U CHOCOOCTBYIOT Ipoleccam
CaMOIIO3HAHUs, CAMOPA3BUTHS U COLUAIN3ALUH 00yUYarOIIUXCSl.

JIndHOCTHBIC pPE3YyIbTAaThl OTPAKAKOT T'OTOBHOCTH o6yqafoumxc;1 PYKOBOACTBOBATHCA CHCTEMOH
IIO3UTHUBHBIX IICHHOCTHBIX OpI/IeHTaHI/Iﬁ " paCHIupCHUC OIIbITa ACATCIBbHOCTH Ha €€ OCHOBEC, B TOM
YHCJIC B YaCTH:

1) MNAaTPUHOTUYIECCKOI'O BOCIIMTAHUS

[[EHHOCTHOTO OTHOIIEHHS K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY H Hay4YHOMY
HACJEIUI0, TIOHMMaHUsl 3HAYeHHs] XHUMHUYECKOW HayKd B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BJIQJIETh JIOCTOBEPHOW WHQOpPMAIMEH O TEepPeOBBIX JIOCTIKCHHUSX W OTKPBITHUSIX
MHUPOBOM U OTEUECTBEHHOW XUMHH, 3aUHTEPECOBAHHOCTU B HAyYHBIX 3HAHUAX 00 yCTpOICTBE MHpa
H 00IIEeCTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMS:

MPpEACTABJICHUA O COLMAIBHBIX HOpMax W IpaBHIaX MEKINYHOCTHBIX OTHOIIIEHUN B KOJIJICKTHUBCEC,
KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, Yy4eOHO-HCCIE0BATEIbCKOM,
TBOPYECKOM ¥ JPYruX BHUJAX JESITCIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM
JeSTeIbHOCTH TIPY BBITIOJHEHUN Y4YeOHBIX, TMO3HABATEIBHBIX 3aJ]1a4, BBIMOJHEHUHW XUMHYECKHX
OKCIIEPUMEHTOB, CO3JIaHUM YYeOHBIX TMPOEKTOB, CTPEMJICHHS K B3aHMMOIOHUMAHUIO W
B3aMMOITOMOIITH B MPOIIECCe ITOW Y4eOHOM AesITeNbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE TIOBE/ICHUE
Y TIOCTYIIKM CBOMX TOBApHILEH C MO3ULIUU HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIE/ICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHMS



MHPOBO33PEHUYECKHUE IIPEICTABICHUS O BEUIECTBE M XUMHUYECKOM PEAKLUH, COOTBETCTBYIOILUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAayKHM M COCTAaBJISAIOIIHAE OCHOBY I IIOHUMAHHUS CYIIHOCTH
HAyYHOH KapTHHBI MHUpA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS IMPHPOIHI,
B3aMMOCBSA35X YEJIOBEKA C IIPUPOJHOMN CPEIOi, O POJIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

[I03HABATEIbHbIE MOTUBBI, HAIIPABJICHHBIE HA MOJYyYEHHE HOBBIX 3HAHUI 110 XMUMUHU, HEOOXOIUMbIE
Ui OOBSICHEHHUS] HAOJIOJJAEMBIX TPOLIECCOB U SIBICHUH, MO3HABATEIbHOM, MHPOPMALMOHHOW W
YUTATENILCKON KYJIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIEHOM paboThI C y4eOHBIMU TEKCTaMH,
CIPAaBOYHOW  JINTEPAaTypOH, MOCTYIMHBIMH TEXHHYECKUMH CPEACTBAMU HH(POPMALUOHHBIX
TEXHOJIOTHI;

UHTepeC K OOy4YeHHMIO W TO3HAaHUIO, JI0003HATEIbHOCTb, T'OTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMI0, NPOEKTHON U HCCIIEAOBATENIbCKON JESITEIbHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJIEHHOCTU U YPOBHS O0y4YEHUS B JajbHEHILIEM;

4) hopMHUPOBAHUS KYJIbTYPbI 3/10POBbI:

OCO3HAaHUE LIEHHOCTH »XU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/J0pPOBbIO, YCTAaHOBKHM Ha
3J10pOBBI 00pa3 )KU3HU, OCO3HAHUE TIOCIIEACTBUN U HETIPUSATUE BPEIHBIX NPUBbIUEK (YIIOTpeOIeHUs
QJIKOT0JIsl, HApKOTHUKOB, KYypeHHs), HEOOXOIMMOCTH COONIOACHMS IpaBWil OE€30MacHOCTH IpU
00palIeHny ¢ XUMHUYECKIMH BEIIECTBAMH B OBITY U pEIbHOM KHU3HH;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpPEC K MPAKTUYECKOMY M3YUYEHHIO ITpodeccuil U TpyJa pa3inyHOro poja, yBaxXeHHe K Tpyay U
pe3yibTaTaM TPyIOBOM IEATEIBHOCTH, B TOM YUCIIE HA OCHOBE IPUMEHEHUS ITPEMETHBIX 3HAHUU 110
XMMHUHU, OCO3HAHHBIM BBIOOP MHIMBHUAYaJIbHON TPAEKTOPUHU MPOJOJIKEHUS 00pa30BaHUS C yYETOM
JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XMUMMH, OOIIECTBEHHBIX MHTEPECOB U MOTpPeOHOCTEH,
yCIEIHOM NMpodecCHOHANIBHOM JeSTENTbHOCTH U Pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTh
alanTHPOBATHCS B MPO(ecCHOHANBHOM cpene;

6) 9KOJIOrNYECKOTO BOCTIUTAHUSI:

HKOJIOTHUYECKH I1eTiecoo0pa3Hoe OTHOILIEHUE K MPUPOJIE KaK HCTOUHUKY KM3HU Ha 3eMJie, OCHOBE e¢
CYIIECTBOBAHMSI, IOHUMAaHHNE IIEHHOCTH 3JJ0POBOTO U 0€30MacHOro 00pasa KU3HU, OTBETCTBEHHOE
OTHOIIIEHWE K COOCTBEHHOMY (U3MYECKOMY W TICHXHYECKOMY 370pPOBBIO, OCO3HAHHME IIEHHOCTH
coOmroIeHns TIpaBuil 0€30MacHOTO TOBEACHUS MPU padoTe C BEIIECTBAMH, a TAKIKE B CHUTYaIUsX,
YTPOXKAIOUIUX 370POBBIO M KU3HU JIIO/ICH;

CIOCOOHOCTH TPUMEHSTh 3HAHUWS, MOJydyaeMble MPU H3YUYEHUU XHMHH, i1 PEIIeHUs 3anaad,
CBSI3aHHBIX C OKPYXKAIOIIEN IPUPOIHOMN CPEIOM, I TOBBIIIEHUS YPOBHS YKOJIOTHUECKON KYJIbTYPHI,
OCO3HaHUs TJI00ALHOTO XapaKTepa SKOJOTHYECKUX MpoOJIeM U MyTel WX pelleHHs] OCPEICTBOM
METOJIOB XUMHH, FKOJOTMYECKOT0 MBIIIJIEHUS, YMEHHSI PYKOBOJICTBOBATHCS UM B MTO3HABATEIBHOM,
KOMMYHUKATUBHOM U COI[MAJIbHON MPAKTHUKE.



MeTal’[pe)IMeTHble pe3yJabTaThbl

B cocraBe MeTanpeaMeTHBIX Pe3yIbTaTOB BBIACIAIOT 3HAUUMBbIE JJ11 (JOPMUPOBAHUS MUPOBO33PEHHUS
oOlIeHay4HbIe MOHATHS (3aKOH, TEOpUS, IPUHIIUIL, TUTIOTE3a, PaKT, CUCTEMA, TPOIECC, IKCIIEPUMEHT
U Jp.), KOTOpbIE UCIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX yYEOHBIX MpPEAMETax U MO3BOJIAIOT Ha
OCHOBE 3HAHUI U3 ATUX NpeaMeTOB (POPMHUPOBATH MPEACTABICHUE O LIEIOCTHON HAYYHON KapTHHE
MUpa, U YHUBEpCAJIbHbIE YUEOHbIE 1eCcTBUS (103HABATEIbHbIE, KOMMYHUKAaTUBHBIE, PETYJIATUBHBIE),
KOTOpBIE o0ecneunBaoT (OPMUPOBAHUE TOTOBHOCTH K CAMOCTOSTEIBHOMY IUIAHHPOBAHUIO U
OCYILIECTBICHUIO YUEOHOH EATEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIE 1elCTBHS
Ba3oBble Jlornueckue geicTBUs:

YMEHHUS UCTIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHHS TPH OCBOCHUH 3HAHMIA: PACKPBIBATH CMBICI
XUMHUYECKUX TOHATUN (BBLAENATh MX XapaKTEpHblE MPU3HAKH, YCTaHABIMBATh B3aUMOCBS3b C
JIPYTUMHU TOHSTHSIMH), UCHOJIB30BaTh MOHATHS ISl OOBSICHEHUS OTAENbHBIX (DAaKTOB U SIBJICHHIA,
BEIOMpATh OCHOBAaHUS W KPUTEPHUH JUISI KiIacCHU(PHUKAIMM XUMHUYECKUX BEIIECTB W XUMHYCCKHX
peakiuii, yCTaHaBIUBaTh MPUYMHHO-CIEACTBEHHBIC CBSI3U MEXIY OOBEKTaMU H3YYCHHS, CTPOUTH
JIOTUYECKHE pacCykJAeHUs (MHIYKTHUBHBIC, ACIyKTUBHBIC, [0 aHAJOTWHU), MACJIaTb BBIBOJBI M
3aKJIIOUCHUS;

yMEHUE IPUMEHATh B IIpOLECCe IIO3HAHUS TMOHATHUA (TMpEeAMETHbIE U MeTallpeIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, MCIIOJIb3yeMble B XHMHH, NPEoOpa3oBbIBATh IIUPOKO
MpUMEHSIEMblE B XMMHM MOJIEJIbHBIE MPEICTaBICHUS — XUMHUYECKHM 3HaK (CHMMBOJ 3JIEMEHTa),
XuMHueckas GopMysia U ypaBHEHHE XMMHUECKOHN PEaKIu — [P PELIEHUH y4eOHO-T03HABATEIbHbBIX
3a/1a4, C y4€TOM 3THX MOJIEIbHBIX IPEICTABICHUN BBIABIIATh U XapaKTEPU30BaTh CYILIECTBEHHBIC
MIPU3HAKU U3Y4aeMbIX 00BEKTOB — XUMHUYECKUX BELIECTB U XUMUUYECKUX PEAKIUI, BBISBIATE OOIIIME
3aKOHOMEPHOCTH, NPUYUHHO-CIICJCTBEHHbIE CBSA3M U IPOTUBOPEYMS B U3Y4aeMBIX IIPOLECCAX U
SBJIICHUSAX.

ba3oBble ucciaenoBareabcKue AeiicTBUS:

YMEHHUE HCIIONb30BaTh IOCTABIICHHBIE BOIPOCHI B KaU4€CTBE MHCTPYMEHTA IO3HAHUA, A TAKXKE B
Ka4yecTBE OCHOBBI JUIs (DOPMHUPOBAHMS TMIIOTE3bI 1O MPOBEPKE NMPaBHILHOCTH BBICKA3bIBAEMBIX
CYXKIICHUN;

NpUOOpEeTeHUEe OMbITa MO IUIAHWPOBAHMIO, OpPraHU3allMd U  TPOBEACHHUIO YYECHHUUECKHUX
AKCIIEPUMEHTOB, YMEHUE HaOII0aTh 3a XOJ0M IMpOIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €0
pe3ynbTat, (QopMyaupoBaTh OOOOLIEHHS M BBIBOABI IO pe3yJlbTaTaM IPOBEAEHHOTO OIbITA,
HCCIIEIOBaHMsI, COCTABIISATh OTYET O MPOJIEIaHHON padoTe.



Paborta ¢ unopmanmeii:

yMEHHE BbIOUpaTh, aHATU3UPOBATh U UHTEPIIPETUPOBATh MH(GOPMALIMIO PA3IIUYHBIX BUIOB U (HOpM
MIpPE/ICTAaBJICHMS], TOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (HAy4yHO-TIOMYJSpHAs JIUTEparypa
XUMHUYECKOTO COJIEpKaHUs, CIIPaBOYHBbIE MOCOOMSI, pecypchbl MHTEPHETA), KPUTUYECKU OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHUE TPUMEHSATH pa3InYHble METOJbl W 3alpOChl NMPHU TOUCKE M 0oTOOpe HH(pOpMAIUN U
COOTBETCTBYIOLIMX JIAHHBIX, HEOOXOJUMBIX ISl BBIOJIHEHHUS y4eOHBIX M MO3HABATEIbHBIX 3a7a4
OIIPEJICJICHHOr0 THMA, IpUOOpeTeHHe OmblTa B 00JaCTH UCMOJIb30BaHUS HMH()OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOI'M, OBJaJEHHE KyJIbTypOH aKTHUBHOI'O MCIIOJIb30BaHMS PA3JIMYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTHMAaJbHYI (opMy mpeacTaBieHUs
uHbOpMallUd U WJUIIOCTPUPOBATh peLIaeMble 3a7ayd HECJIOKHBIMH CXEMaMH, JAuarpaMMamu,
apyrumu popmamu rpad@uKu U IX KOMOUHALIUSMU;

YMEHHE UCII0JIb30BaTh U aHAJTM3UPOBATh B Mpollecce YUeOHOM U HCCIeA0BaTEIbCKON NeATeIbHOCTH
MH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH, CETLCKOTO XO3SWCTBA M TPAHCIIOPTAa Ha COCTOSHUE
OKpY’Karollel MPUPOTHON Cpeibl.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC y'leﬁﬂble JelCcTBHUA:

YMEHHUS 3a/1aBaTh BOMPOCHI (B XOe auanora u (i) AUCKYCCUH) 10 CYIIECTBY OOCYKIaeMOU TEMBI,
(bopMyInHUpOBaTh CBOU MPEIOKEHUSI OTHOCUTEIBHO BBIMOJHEHUS MTPEIJIOKEHHON 3a/1a4H;

YMEHHS TPEACTABIATh IOJIyYEHHBbIE PE3yJIbTaThl IMO3HABATEIbHOW JESATENBHOCTH B YCTHBIX H
MMCBbMEHHBIX TEKCTaX; AeJaTh IPE3EHTAINIO PE3YJIbTAaTOB BHIMOIHEHHSI XUMUYECKOT0 AKCIIEPUMEHTA
(;1abopaTOpPHOro OMBITA, J1a0OPATOPHOM pabOTHI MO HCCIEIOBAaHHMIO CBOICTB BEILIECTB, Y4e€OHOTO
IIPOEKTA);

yMEHHSI Y4eOHOrO COTPYAHHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM IO3HABaTEJbHOH H
UCCIIEI0BATENIBCKON JEATEIbHOCTH IIPU PELICHUU BO3HUKAIOIIUX MIPOOJIEM Ha OCHOBE ydyeTa OOLINX
MHTEPECOB U COIJIACOBAaHUS MO3ULMKA (00CYyX/IeHHsS, OOMEH MHEHUSIMH, MO3IOBbIE ILITYPMBI,
KOOpJMHAIIMSI COBMECTHBIX JIEHCTBHI, ONpe/ieleHe KPUTEPUEB IO OLIEHKE KauecTBa BHIMOJIHEHHON
paboThI U Ap.).

PerynsiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1eHiCTBUSA:

YMCHHUEC CaMOCTOATCIBHO ONpPEACIATh LHCJIN JACATCIBbHOCTHU, IIJIAHUPOBATh, OCYIICCTBIIATH,
KOHTPOJIMPOBATH U IMPU HCO6XO,Z[I/IMOCTI/I KOPPCKTHUPOBATH CBOIO ACATCIILHOCTD, BBI6I/IpaTL HanOosee
S(I)(I)GKTI/IBHBIC CIIOCOOBI pemiCHuA y‘IC6HBIX M IIO3HABATCJIbHBIX 3a1a4, CaMOCTOATCIIBHO COCTAaBJIATh
HJIN KOPPCKTUPOBATH HpCIlJ'IO)KCHHHﬁ AJITOpUTM JencTBui IIpU BBIIIOJIHCHUHA 3aJlaHuM C ydaeTOM
MOJIYYCHHS HOBBIX 3HAHUH 00 HU3y4acMbIX 00BbEKTaX — BCIICCTBAX U pPCaKIHUAX, OLUCHHUBATH
COOTBCTCTBHE MMOJTYYCHHOI'O pE3yJjibTaTa 3asIBIICHHOM eI, YMCHUE UCII0Jb30BATh U aHAJIU3UPOBATH
KOHTCKCTEI, IIpE€aIara€Mbol€ B YCJIOBUU SaHaHHﬁ.



Hpe)IMeTHbIe pe3yJabTaThbl

B cocraBe mpeaMeTHBIX pe3yJbTaTOB M0 OCBOSHUIO 00S3aTEIBHOTO COACPIKAHHUS, YCTAHOBICHHOTO
naHHOHM (emepanbHO pabouelt mporpaMMou, BBIICISIOT: OCBOSHHBIE OOYYaIOIUMHKCS HAayYHBIC
3HAHMS, YMEHHS U CIIOCOOBI IEUCTBUH, crieruuIecKue A IPeIMETHONH 00J1acTh «XHUMHS», BUJIBI
NEATEIBHOCTH 110 TIOJIYYCHHIO HOBOTO 3HAaHMs, €r0 MHTEPIPETAIliU, NPEeoOpa3oBaHUI0 H
MPUMEHECHHIO B PA3JTUYHBIX YUCOHBIX H HOBBIX CUTYaI[UsX.

K xonny oOyuenus B 9-M kiiacce mpeaIMeTHbIE pe3ysbTaThl HA 0230BOM YPOBHE JOKHBI OTPaXKaTh
c(OpMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHUI:

e PACKpBIBaTh CMBICT OCHOBHBIX XUMHUYECKHUX TOHSTHH: XUMHUYECKHH 3JIEMEHT, arToM,
MOJIEKYJIa, UOH, KaTMOH, aHUOH, MPOCTOE BEILECTBO, CI0KHOE BEILECTBO, BAaJIEHTHOCTD,
ANEKTPOOTPHUIIATEIIBHOCTD, CTENICHb OKUCIICHUS, XUMUYECKAsl PEaKIIHsl, XUMUYECKas CBSI3b,
TEIIOBOMH 3(QeKT peaknuu, MOib, MOJSPHBIA O00BEM, pPAacTBOp, IJIEKTPOJUTHI,
HEDJIEKTPOIUTHI, AJIEKTPOJIUTUYECKAs] JUCCOIMALMS, PEaKIUd HOHHOTO OOMeHa,
KaTajau3aTop, XHMHUYECKOE paBHOBecHE, OOpaTUMble M HEOOpaTHMbIE pPeaKIuH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIEHUE U
BOCCTAHOBJICHHE, AJITOTPOIHSI, aM(POTEPHOCTh, XUMHUECKasl CBS3b (KOBaJIEHTHAs, HOHHAS,
METaJIJIMYECKast), KPUCTAIIMYECKAsl pelIeTKa, KOPPO3Hsl METAJUIOB, CIUIaBbl, CKOPOCTb
XHMHYECKON peakuu, npeaeinbHo gonycrumas konuenrpanus [1/IK Bemecrtsa;

e WJUIIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XUMHUYECKHUX MOHSATHH W TPUMEHSTH OTH
MOHSTHUS TIPH ONMCAHUH BEIIECTB M UX MPEBPAIICHUI;

e HCMOJB30BaTh XMMHUYECKYI) CUMBOJIUKY ISl COCTaBIEHUS (DOPMYIT BEIIECTB M ypaBHEHUI
XUMUYECKUX PEaKIUid;

e OMNpEIENATh BAJEHTHOCTh U CTETIEHb OKUCIEHHUS XMMHUYECKUX 3JIEMEHTOB B COCAMHEHUSX
pPa3IMYHOr0 COCTaBa, MPUHAJJIEKHOCTh BEIIECTB K ONMPEAEICHHOMY KJIacCy COEAUHEHUN
no ¢dopmynaM, BUA XHUMHYECKOH CBsS3U (KOBaJeHTHAas, HOHHAs, MeTajlindyeckas) B
HEOPTraHWYECKUX COCAMHEHUSX, 3apsij] MOHA M0 XUMUYECKON (hopmyIie, XapaKTep Cpebl B
BOJHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUHN, THIN KPUCTAJUIMUECKOW pPEIIeTKU
KOHKPETHOT'O BEIIIECTBA;

e packpsiBaTh cMbich [lepronnueckoro 3akona .M. MenaeneeBa u J€EMOHCTPUPOBATH €O
MOHMMAaHUE: OMUCHIBATh M XapaKTepu30BaTh Tabauunyto hopmy [leproaudeckoii cucTeMsl
XUMHYECKHX DJIJIEMEHTOB: pa3inuyaTh MOHSATUS «TJaBHas moarpymmna (A-rpymma)» u
«moboynas mnoarpynma (b-rpynma)», wmanble u OoNbIIME TEPUOABI, COOTHOCUTH
0003Ha4YeHHs, KOTOpble HMEIOTCS B MEPUOJUYECKONW TaONmuIle, C YUCIOBBIMH
XapaKTePUCTUKAMH CTPOCHHSI aTOMOB XMMHYECKHX AIJIEMEHTOB (COCTaB W 3apsj sjpa,
o011ee YMCI0 DJIEKTPOHOB M PACHpPENICTICHUE UX IO SJEKTPOHHBIM CJIOSM), OOBSICHATH
001I1e 3aKOHOMEPHOCTH B U3MEHEHUHN CBOWMCTB DJIEMEHTOB M MX COCIMHEHHM B Mpeenax
MaJIbIX TIEPHOJIOB U TJIABHBIX TIOJITPYIIT C YY€TOM CTPOSHHUS UX aTOMOB;

e KJaccU(PUIMPOBATH XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYECKUE BEIIEeCTBA, XMMHUYECKUE
peaxiuu (TI0 YUCITYy U COCTABY YUACTBYIOIIMX B PEAKIIMU BEIIECTB, IO TETJIOBOMY dPEKTY,
110 U3MEHEHUIO CTENEHEN OKUCIICHUSI XUMUYECKUX DJIEMEHTOB);



XapaKTepu30BaTh (OMHUCHIBATH) OOIIKE U CHENM(PUUSCKIE XUMHUUECKUE CBOWCTBA MPOCTHIX
U CJIOXHBIX BELIECTB, MOJATBEP)KIasi ONMCAHWE NPUMEPAMU MOJIEKYJISPHBIX M HMOHHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKLIHM;

COCTAaBJIATh YPABHEHMs SJIEKTPOIMTUYECKOM TUCCOLMALMU KHUCIIOT, LIEJIIOYEed M COJIEH,
IOJIHBIE U COKpAIllEHHbIC YpPaBHEHUS PEAKLMHA MOHHOTO OOMEHa, ypaBHEHHs peakuuil,
HNOJTBEPKIAIOIIMX CYIIECTBOBAHNE T€HETHUECKOM CBA3M MEXy BEILIECTBAMU Pa3JIMYHbIX
KJIaCCOB;

pacKpbIBaTh CYIIHOCTh OKHMCIHMTEIbHO-BOCCTAHOBUTENBHBIX PpEAKUU I[OCPEACTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa dTHX PEaKLuii;

IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTU OT HUX CTPOEHHUS, BO3MOYKHOCTU
[IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUI B Pa3JIMYHbIX YCIOBUSX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl BEIECTB, MAacCOBYIO
JIOJIF0 XMMHMUYECKOTO 3JIEMEHTa 10 (hopMysie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOAUTH PACUEThl IO YPAaBHEHUIO XMMUYECKOHN peakiui;

coOiogaTh MpaBWia  MOJb30BaHMA  XMUMMYECKOM mocylo M J1abopaTOpHBIM
o0opyJOBaHHEM, a TaKXe IpaBWiIa OOpalleHus C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKUUSAMU IO BBIIOJIHEHUIO JJAOOPATOPHBIX XUMHUYECKUX ONBITOB IO MOJIYYEHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

MIPOBOAUTh PEAaKLUU, MOATBEPKAAIOIINE KAYECTBEHHBIH COCTAB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM ITYTEM XJIOPUA-, OpPOMH/I-, HOAU-, KapOoHaT-, hochat-, cHIMKat-
, cynb(aT-, TUIPOKCHI-UOHBI, KAaTHOHbl aMMOHHUS M HOHBI H3YYEHHBIX METAJJIOB,
IPUCYTCTBYIOLIME B BOJHBIX PaCTBOPAX HEOPIaHUYECKHUX BEILECTB;

IIPUMEHSTh OCHOBHBIE OIEpAallMM MBICIUTEIBHON MESITEIIBHOCTH — aHAJlW3 WU CHUHTES,
CpaBHEHHE, 00001IEHNEe, CUCTEMATU3aIUIO, BbISIBIIEHHE PUYMHHO-CIIEICTBEHHBIX CBS3€H
— JUIsl U3YYEHUS CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUN, €CTECTBEHHO-HAYUHbIE METObI
MO3HAHUS — HaONIO/IEHUE, M3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT (pealbHbId U
MBICJICHHBIN ).

TemaTnuyeckoe MIAHUPOBAHHE

9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HanmeHnoBanue
(uudgposrbie)
n/ pa3eyioB U TeM Bcer Konrpoabnsr  IIpakruyecku
o0pa3oBaTe/IbHbI
1 NPOrpamMmMsbl 0 e padoThbI e padoThl
e pecypchl

Pa3jen 1. BemecTBo U XuMu4ecKne peakiun

11

[ToBTOpEenue u

Poccuiickas
yrayOsieHue
o AJICKTPOHHAS
3HAaHUH OCHOBHEIX 5 1
[IKOJIA

paszenoB Kypca 8
KJlacca

https://resh.edu.ru/
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1.3
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s JUCCOLIMALIHA.
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Hroro no pazneny

17

Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST

Poccuiickas
OJICKTpOHHAasA
IKOJIa
https://resh.edu.ru/

Poccuiickas
OJICKTpOHHAasA
IKOJIa
https://resh.edu.ru/

Oo6mas .
Poccuiickas
XapaKTePUCTHKA S eKTPOHHA
JIEKTPOHHAS
2.1 XUMHAYECKUX 4 P
[IKOJIa
3ieMeHTOB VIIA-
https://resh.edu.ru/
rpynmnsl. ['anorenst
Oo6mas
XapaKTEPUCTHKA Poccuiickas
XUMHUUYECKUX JIEKTPOHHAS
2.2 6
3reMeHToB VIA- [IKOJIa
rpymrsl. Cepa u eé https://resh.edu.ru/
COEIUHEHNS
O61mmas
XapaKTepUCTUKA
P P Poccuiickas
XUMHYECKUX
3IIEKTPOHHAS
2.3 351eMeHTOB VA- 7 p
Asor [IKOJIa
TPYIIIBIL.
pynt ’ https://resh.edu.ru/
¢dochop n ux
COEIMHEHNS
O6mas
XapaKTEPUCTUKA .
p p Poccuiickas
XUMHYECKUX
3IIEKTPOHHAS
24 3reMeHToB IV A- 8 p
Vrrepon LIKOJIa
rpymmsl. Yo
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Y KPEMHHH U UX
COEIUHEHUS
Hroro no paszneny 25

Paznen 3. Mera/iibl 1 X COeTMHEHUSA

3.1

OO01me cBolicTBa
METAIIOB

4

Poccniickas
3JIEKTPOHHAS


https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

IIKOJIAa
https://resh.edu.ru/
o Poccuiickas
Baxxueiinine
3.2 METaJUIBI M UX 16 1 2 DJICKTporHad
COEINHEHNS Hosa
https://resh.edu.ru/
Hroro mo pazaeny 20

Paznen 4. Xumus u okpyxamomas cpeaa

Poccuiickas
Bemectsa n E€KTPOHHAs
311
4.1 MaTepHalbl B 3 P
JKU3HHU YEI0BEKA Hosa
https://resh.edu.ru/
Utoro no pazneny 3
Poccuiickas
PesepBHOe Bpems 3 DICKTPOTHAA
[IKOJIA
https://resh.edu.ru/
OBLIEE KOJIMYECTBO
YACOB I10 68 4 7
[TPOT'PAMME

Crucox JIATCPATYPBI JI YHAIIUXCA U YUUTCIIA:

1. Xomuenko U. I'. COopHUK 3a7a4y U YINpa)kKHEHUN 1O XUMHUH Ul cpeaHeil mkosbl. — M.: PUA

«Hosas BonHa»: U3narensctBo YMepenkos, 2008.

2. 3amaunumk mo xumun. § kinacc. H.E. Kysneunosa, A.H. JIéskun, M3natensctBo «BeHTaHa-

I'padh»,2008.

3. COopHUK 33724 ¥ yIpaKHEHHH 110 xuMuH. 8 kiacc, M.A. Psi6oB, U3narenbctBo «Ok3ameny, 2013.

4. Tapa, H. . Xumusa: 3agayHUK C «IOMOLIHHUKOM». 8-9 Kimaccel  mocoOue ais yd-cs

obpazoBarensHbIX yupexaenuii/ H. H. apa, H. U. I'abpycesa. — 3-e u3a. - M.: [Ipocsemenue, 2011.

5. Xomuenko N.I'. COopHEK 3a1a4u ¥ yIpakKHEHUH 110 XuMuH i cpeaneit mkobl/ .1 XomueHko.

-2-¢ m3a. ucnp. u gon.— M.: PUA «Hogas BomHay: M3mparens Ymepenkon.-2010.-214 c.
MULTIMEDIA —noanep>xka npeamera

1.Yuebnoe snextporHoe nocodue. Xumus (8-11 knaccer). Bupryansnast naboparopusi. — Mapl' TV,

JlaGopatopus cucreM myibTuMenna, 2004


https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

2.Bupryansnas mkona Kupmia u Medoaus. Ypoku xumuu. 8-9 kimacesl. — M.: OO0 «Kupun u
Medoauii», 2004
3. Xumust. MynbTuMeuitHoe yaeOHoe mocodue HoBoro oopasna. — M.: 3A0 Ilpocsemenue - Meua,
2005
OGpasoBarenbHbie pecypchl cetu MHTepHeT:

1) http://www.dutum.narod.ru/element/elem00.htm (Paccka3sbr 00 asiemeHTax)

2) http://www.hemi.nsu.ru/ (OcHOBBI XUMHUH. DICKTPOHHBIH YU4COHUK)

3) http://yaroslaw.narod.ru/ (Kucmopoacoaepskaliye opraHn4ecKue COSIMHEHHS)

4)  http://lwww.himhelp.ru/ (ITonubii Kypc Xumun)

5) http://chemi.org.ru/ (YueOHuk Xumun)

6) http://home.uic.tula.ru/~zanchem/ (3anumarenbHas XUMus)

7) http://hemi.wallst.ru/ (Xumus. O6pa3oBaTeabHbIH CAUT IS IIKOJILHHKOB)

8) http://chemistry.narod.ru/ (Mup xumun)

9) http://www.alhimikov.net/ (ITone3nas nHGOPMALHSI IO XUMHH)

10) http://www.alhimik.ru/ (AJIXUMUK)

11) http://www.xumuk.ru/ (XuMuK.ru - caiiT o xumrmn)

12) http://www.hemi.nsu.ru (OcHOBBl XHMHUH: 0OOpa30BaTEIbHBIA CAWT IS IIKOJHHUKOB H

CTYJICHTOB)

13) http://www.chemistry.ru (Xumus B8 OTKpPBITOM KOJUISIKE)

14) http://webelements.narod.ru (WebElements: oHaiiH-CIpaBOYHUK XUMHUYECKHX 3JIEMEHTOB)

15) http://belok-s.narod.ru (bemok u Bce 0 HEM B OHOJIOTUH M XUMHH)

16) http://maratakm.narod.ru (BupryanbHas XumMudeckas mkosa)

17) http://all-met.narod.ru (3anumarenbHas XMMUS: BCE O METaJLIaX )

18) http://chem.km.ru (Mup xumun)

19) http://experiment.edu.ru (Komrekius «EcTecTBeHHOHAYYHBIE SKCIIEPUMEHTBI»: XHUMUS )

20) http://www.chemistry.ssu.samara.ru (OpraHuyeckas XUMHS: 3JICKTPOHHBIA Y4EOHUK JUIS

CpeIHEe MIKOJIbI )

21) http://school-sector.relarn.ru/nsm/ (Xumus s BceX: WILTFOCTPUPOBAHHBIE MaTEPUAIIBI IO

o0111Iei, OpraHNYecKOi 1 HEOpPraHNIEeCKOH XUMUH )
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