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NOACHHUTEJBHASA 3AITUCKA.

PaGoyas mporpaMMa Mo XUMHUHU TIOCTPOCHA Ha OCHOBE (YHIAMEHTAIBHOTO Spa COACPKAHUS
OCHOBHOTO 00111eT0 00pa3oBaHus, TPeOOBAHUIN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeNbHOM
MIPOrpaMMbI OCHOBHOTO 00111ero o0pa3oBaHus, TpeOOBaHUI K CTPYKTYpE OCHOBHOI 00pa30BaTeIbHOM
MPOrpaMMbl OCHOBHOTO 001ero o0pa3oBaHUs, MPOIMUCAHHBIX B DenepalibHOM TroCydapCTBEHHOM
o0pa30BaTeIbHOM CTaHJApTe OCHOBHOTO 0O0Iero obOpazoBaHus, a Takke KoHIenmwm TyXOBHO-
HPAaBCTBEHHOTO Pa3BUTHUS M BocmuTaHus rpaxkiaanuHa Poccum. Ha 6a3ze nentpa «Touka poctay
obecrieunBaeTcsi  peaju3alyst — O0pa3oBaTENbHBIX  MPOrpaMM  €CTECTBEHHO  -HAydHOH W
TEXHOJIOTMYECKOM  HAIpaBJIEHHOCTEHW, pa3paboTaHHBIX B COOTBETCTBHM C TpeOOBaHUSMU
3aKOHONATEIbCTBA B cepe obOpasoBaHus M C¢ yué€ToM pekomeHnanuii dexepanbHOro omeparopa
yueOHOro mpeamera «Xumus». OOpas3oBarenbHas mOporpaMma  IO3BOJIIET  MHTETPUPOBATH
peanu3yemMble  TOIXONBI, CTPYKTYpy H  COIEpKaHME TMpPH  OpraHu3alud  OOydeHUs
XUMHH B 8—9 Ki1accax, BBICTPOEHHOM Ha 0a3e J000ro M3 JOCTYHMHBIX Y4eOHO-METOAMYECKHX
komiuiekcoB (YMK). HMcnons3zoBanue obopynoBanust «Touka pocta» npu peanusanuu ganHoi OI1
MO3BOJIAET CO3/1aTh YCIOBHUS:

*JIJISL PACHIUPEHUS COJCPIKAHUS IIKOJILHOTO XUMHUYECKOTO 00pa30BaHUs;

* /17151 TIOBBIIIICHUS TI03HABATEILHOM aKTUBHOCTU O0YYAIOIIUXCSI B €CTECTBEHHO -HAyYHOU 007acTH;
*JUUIsl pa3BUTHSI IMYHOCTH PeOEHKA B Mporiecce 00y4eHUs1 XMMUH, €T0 CIIOCOOHOCTEH, (hopMupoBaHUs
Y yIOBJIETBOPEHUSI COIIMAIIBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEI;

oI pabOTHI C OMAPEHHBIMH TIKOJIBHUKAMH, OPTaHWU3AlMA WX Pa3BUTHA B Pa3IUYHBIX O00JIACTSIX
o0pa3oBaTeIbHON, TBOPUECKOM EATEIBHOCTH .

IMpenogasanue y4eOHOTO Kypca «XuMUs » B OCHOBHOIA IIIKOJIE OCYIIECTBIISICTCSI B COOTBETCTBHHU C
OCHOBHBIMU HOPMATUBHBIMHU JOKYMCHTAMU U HHCTPYKTHUBHO MCTOANYCCKUMU MaTCpUuajlaMu:

-3akoH Poccutickoii ®enepanuu «O06 oOpazoBanuu B Poccuiickoit denepanum» ot 29.12.2012 . Ne273-D3;
-DenepanbHBII TOCYIapCTBEHHBIN 00pa3oBaTeIbHBIN CTaHIAPT OCHOBHOTO 00IIEro 00pa3oBaHus,
YTBEPKACHHBIA MpukazoM MuHoOpHayku Poccuu ot 31.05.2021 Ne 287 "O6 yrBepkaeHUU (eepabHOro

00pa30BaTeIbHOr0 CTaHAapTa OCHOBHOIO 00111ero oopasosanus’ ;

-MeToanueckne peKOMEHIAINH TI0 PeaTU3aliy 00pa30BaTeIbHBIX MPOTPaMM €CTECTBEHHOHAYYHOU U
TEXHOJIOTMYECKON HANPaBJICHHOCTEH 10 XMMUU C MCIIOJIb30BaHUEM 000pyI0BaHus eHTpa «Touka pocTay.
MeTtonnueckoe nocooue. — Mocksa, 2021 1.;

-Pabouas nporpamma k iuann YMK O.C.I'abpuensa. Xumus. 8-9 knaccsl._https://rosuchebnik.ru/

B coorsercteun ¢ OOIT OO0 MBOY «Cpennss obieodpazoBarenbHas mikona 2 1.

[IporpaMma o XuMuM Ia€T MpeACTaBIECHUE O IIeNAX, 00IIel cTpateruu o0y4eH s, BOCIIUTAHUS U
pa3BUTHS 00yUAIOIINXCS CPEACTBAMU YUeOHOTO peaMeTa, YCTaHaBINBAET 00s3aTeIbHOE

IpeZIMETHOE COZIEPIKaHUE, MPETyCMaTPUBAET PacIpeieIeHHe ero 0 KJIaccaM M CTPYKTYPHUPOBaHUE
0 paszesaM M TeMaM MPOrPaMMBbI TI0 XUMHH, OTIPEIEIIsieT KOINYECTBCHHBIC H Ka4eCTBEHHBIC
XapaKTCPUCTUKHU COACPIKaHHA, PEKOMCHAYEMYIO ITOCICA0BATCIbHOCTh U3YYCHUA XUMHUH C y‘-IéTOM
MEXMPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO Mpoliecca, BO3PACTHBIX
0COOCHHOCTEH 00YJaIOIIMXCS, OIPENENIIECT BO3MOXKHOCTH TIPEIMETA JIJIsl peain3aiiui TpeOOBaHUN K
pe3yabTaraM OCBOSHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs, a TaKke TPeOOBaHMIA K pe3ylibTaTaM OOyueHHs XUMHH Ha YPOBHE LIENICH N3ydeHUs
npeIMeTa ¥ OCHOBHBIX BUJIOB YUeOHO-TIO3HABATEILHOMN e TEIEHOCTH 00YYaIOIIerocs o 0CBOCHUIO
y4eOHOT0o cofiep KaHusl.

3HaHHe XUMHHU CITY)KUT OCHOBOH JIIsl (GOPMUPOBAHUST MHPOBO33pEHHsI 00YJaloIIerocs, ero
NPE/ICTaBICHUN O MaTepPUATBHOM €JMHCTBE MHUPa, BAKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMUEH
MPE/ICTAaBICHNS O B3aNMOIIPEBPAIICHUAX SHEPTUH U 00 IBOJIIOIINH BEIIECTB B IPUPOJIE, O IYTAX
penIeHus IMo0aIbHBIX MPOOIEM YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPTETHIECKOH,
MUIIEBOI U 3KOJIOTNYeCKOl 0€30MacHOCTH, TPOOIIEM 3IpaBOOXPAaHEHUSI.

N3yuenne xumuu:
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-CIIOCOOCTBYET peaqu3ali BO3MOMKHOCTEH AJIi CaMOpa3BUTHS M (POPMUPOBAHUS KYJIBTYpPbI
JMYHOCTH, €€ o01el 1 (pyHKIIMOHATEHOW TPaMOTHOCTH;

-BHOCHUT BKJaJ B (popMupOBaHME MBIIIJICHUS M TBOPUYECKUX CIOCOOHOCTEH oOydarommxcs,
HaBBIKOB UX CaMOCTOATENIbHOM y4yeOHOW AeATeNbHOCTH, SKCIIEPUMEHTAIBHBIX U MCCIIE0BATENbCKUX
yYMEHUH, HeOOXOAUMBIX KaK B IOBCEJHEBHOM JKU3HU, TaK U B IPO(ECCHOHATIBHON AEATEIbHOCTH;

-3HAKOMUT CO CIEIU(HUKON HAYYHOTO MBIIUICHHUS, 3aKIaIbIBA€T OCHOBBI LEJIOCTHOTO B3IVIsIA
Ha €IUHCTBO MPHUPOJIBHI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM ATAloM B (HOPMUPOBAHUN €CTECTBEHHO
-Hay4HOM rpaMOTHOCTH OOy4arOLIUXCS;

-CII0COOCTBYET (POPMUPOBAHUIO LIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO -HAay4YHbIM 3HAHMSIM,
K IIPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIA]] B 9KOJOTHUYECKOE 00pa30BaHUEe OOYJaOLIHXCS.

JlaHHbIe HampaBieHUs B OOyYEeHHMM XUMHH OO0ECIEUMBAIOTCS CHEUU(UKONW CoJepKaHUs
yu4eOHOro Ipeamera, KOTOPbIM SBISETCS MENArorMyecky aJalTHUPOBAaHHBIM OTpaKeHUEM 0a30BOM
HAyK{ XMMHH Ha ONIPENEIEHHOM JTalle €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO 00IIero o0pa3oBaHHUs OPHUEHTUPOBAH Ha OCBOEHUE
OOy4JalOIIMMHCS CHUCTEMBbl TNEPBOHAYAIBHBIX IOHITHH XHMHH, OCHOB HEOPraHMYECKOW XHUMHU WU
HEKOTOPBIX OTAEJIBHBIX 3HAYUMBbIX [TOHITHH OpraHu4eCKON XUMUH.

CrpykTypa coiepXkaHHs INPOrpaMMbl [0 XHMUU C(HOPMHpPOBaHA HAa OCHOBE CHCTEMHOIO
noaxo/a k e€ nzydenuto. CopepkaHue CKJIaJbIBa€TCs U3 CUCTEMbI MIOHATUN O XUMUYECKOM 3JIEMEHTE
U BELIECTBE M CUCTEMBl MOHATHM O XuMuyeckod peakuuu. OOe 3T CHCTEMBI CTPYKTYPHO
OpPraHM30BaHbl 110 IPHUHLMILY IOCJIEJOBATEIBHOIO Pa3BUTUs 3HAHUM HA OCHOBE TEOPETHUYECKHUX
IIPECTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO Y4€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanyeckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— y4€HUs O CTPOCHHUH aTOMa U XMMUYECKOU CBSI3H;

— MpeACTaBIEHUHN 00 3IEKTPOIUTUYECKON JUCCOLUAIMH BEILIECTB B PaCTBOpaXx.

Teopernueckue 3HAHMS pacCMaTpUBAIOTCA HAa OCHOBE OMIIMPUYECKH IIONYYEHHBIX H
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IOCIIEA0BATEIbHO OT OJHOTO YPOBHS K APYrOMY, BBIIOIHSIS
GyHKIMM OOBSICHEHUS] W MPOTHO3WPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH MPAKTHUYECKOTO
MPUMEHEHHUS U TIOJTYyUYSHHS U3y4aeMbIX BEILECTB.

OcBoeHne nporpaMMbl MO XHUMHHM CIOCOOCTBYeT (OPMUPOBAHHIO MPEACTABICHUS O
XUMUYECKOM COCTaBIAIOIIEH HAay4yHOW KapTUHBI MHpa B JIOTUKE €€ CHUCTEMHOW IPUPOIbL,
LIEHHOCTHOI'O OTHOIIEHHUs K HAay4yHOMY 3HAHUIO M METOJaM IO3HaHus B Hayke. M3ydeHue xumuum
MIPOUCXOUT C MPUBJICUEHUEM 3HAHMM U3 paHee M3YyYEHHBIX yuyeOHBIX NpenmMeToB: «OKpyKaromuii
Mup», «buonorus. 5-7 knacce» u «®Pusnka. 7 Kimaccey.

[Ipu M3ydyeHUM XUMHUHM TPOMCXOTUT (POPMUPOBAHHE 3HAHUN OCHOB XMMMYECKOM HayKH Kak
00J1acTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEATEIbHOCTH YeJIOBEKa M KaK OIHOTO U3
KOMITOHEHTOB MUPOBOH KYIbTYphl. 3ajaya y4eOHOro npeaMeTa COCTOUT B (JOPMHUPOBAHUHN CHCTEMBI
XUMHAYECKUX 3HAHUH — BaKHEHIIMX (DaKTOB, MOHATHH, 3aKOHOB M TEOPETHUYECKUX MOJOKEHHH,
JOCTYIHBIX 0000IIEHUH MUPOBO33PEHUECKOTO XapaKTepa, A3bIka HayKu, B MPUOOILICHUN K HAYyYHBIM
METO/IaM MO3HAHMsI IPU U3YYEHUHU BELIECTB U XUMHUYECKUX peakiuii, B (OPMUPOBAHUU U Pa3BUTHU
MO3HABATENbHBIX ~YMEHMM W WX NOPUMEHEHMH B  y4yeOHO-TIO3HABaTE€IbHOM M y4yeOHO-
HCCIIEIOBATENIbCKON JIEATEIbHOCTH, OCBOCHMM MpaBUJl O€30IacHOro OOpalleHHs] C BEIEeCTBaMHU B
[IOBCEHEBHOM KU3HH.

[Ipy u3ydeHMHM XUMHM Ha YpPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHMs BaKHOE 3HAYCHHE
pruoOpeN Takue IeJaH, KaK:

— (OpMHpOBAHUE HUHTEUIEKTYalbHO Pa3BUTOM JMYHOCTH, I'OTOBOW K CaMOOOpa30BaHMIO,
COTPYAHHUYECTBY, CAaMOCTOATEILHOMY NPHHITUIO PELICHUH, CIIOCOOHOW aJanTHpPOBAThCS K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;



— HampaBJICHHOCTh OOYYEeHHS Ha CHCTEMAaTH4Yeckoe mpuoOiieHne oOyJarmmxcs K
CaMOCTOSITENILHON TIO3HABATEIHHON NEATEIBHOCTH, HAYYHBIM METOAaM IMO3HAHUS, (POPMHUPYIOIIUM
MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHUU;

— o0ecrieueHrue YCIOBUHM, CHOCOOCTBYIOIIMX MPHOOPETEHUI0 OOydYalOIUMUCS —OIbITa
pa3HOOOpa3HOW JEATEeIbHOCTH, IO3HAHHUS M CAMOIO3HAHMS, KIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMITETEHIIMH ), UMEIOLINX YHUBEPCATIbHOE 3HAYCHUE JJI Pa3IMUHBIX BUOB JESATEIbHOCTH;

— ¢opmupoBanue oOIIeH (YHKIIMOHATHHOH W E€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH, B TOM
quciae YMEHHH OOBSCHATH M OLIEHHBATH SIBJICHUS OKPYXKAIOIIETO MHUpPA, MCIIONb3Yysl 3HAHUS U OIIBIT,
MOJIy4YE€HHBIE TIPU U3yYEHUU XUMUH, IPUMEHSITh UX MPU PELICHUH MPOOJIeM B MOBCEAHEBHON JKU3HU
U TPYAOBOH J1€ATEIbHOCTH;

— (dopmupoBaHHEe y OOYYAIOUIMXCS TYMAHUCTHUECKUX OTHOILICHWH, NMOHMMAHUSA [EHHOCTH
XUMAYECKMX 3HAHUWA 11 BBIPAOOTKH SKOJIOTUYECKH LEIeCOO00pa3sHOro TOBEACHUS B OBITY H
TPYAOBOM AECATEIBHOCTH B LEIAX COXPAHEHUSI CBOETO 30POBbS U OKPYKAIOLIEH IPUPOJHON CPENBIL;

— pa3BUTHE MOTUBAIMHN K O0YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOIII0 M CAMOBOCIIHTAHUIO HA
OCHOBE YCBOCHHUS OOIeUeIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpPY Mpoduiist u
HAIpaBICHHOCTH JaJbHEHIIETO OOyUSHHS.

OOmiee 4yuCIIO 4YacoB, OTBENEHHBIX MJIS M3YYCHHS XUMHHM Ha YPOBHE OCHOBHOTO OOIIEro
obOpasoBanusi, cocraBisieT 136 yacoB: B 8 kiacce — 68 vacoB (2 yaca B Henenwo), B 9 kimacce — 68
4acoB (2 yaca B HEJICIIO).

COILEP)KAHUE OBYUYEHUSA

8 KVIACC

IlepBoHayaabHbIe XUMHYECKHE TIOHATHS

[Ipenmer xumuu. Ponb XuMuu B )KU3HU YeJoBeKa. XUMHS B CUCTeMe HayK. Tena u BelecTsa.
dusnueckue cBoicTBa BelECTB. ArperarHoe cocTosiHue BemecTB. [loHaTHe 0 MeToAax Mmo3HaHus B
xuMun. Yucrele BemecTBa U cmecu. CocoObl pa3iesieHus: CMeCei.

ATOMBI 1 MOJIEKYITbI. XUMUYECKHE 37IeMEeHThI. CHMBOJIBI XUMUYECKHX JIeMeHTOB. [IpocThie u
CJIO’KHBIE BELIECTBA. ATOMHO-MOJIEKYIISIPHOE YUEHHE.

Xumuyeckas Gopmyna. BaleHTHOCTh aTOMOB XMMHMYECKHX 3J€MEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BemlecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENIbHAs MOJIEKY/IsipHas Macca. MaccoBas
JOJISI XUMHYECKOTO DJIEMEHTA B COSIMHEHUH.

KonuuectBo BemectBa. Monb. MonspHas macca. B3auMocBs3b KOIWYEeCTBa, MacCchl M 4HCIa
CTPYKTYPHBIX €IMHUI] BemlecTBa. PacuéTsl mo popmynam XUMUUECKUX COCTUHEHHI.

Ouznueckne W XUMHUYECKHE SIBICHUSA. XHMHYECKas peaknuus U e€ TpU3HAKd. 3aKoH
COXpaHEHHSI MacChl BEIIECTB. XWUMHUYECKHe ypaBHeHUWs. Kiaccudukamumss XUMHUECKHUX peaKIui
(coenuHeHMs, Pa3NOKEHUS, 3aMEICHUs, OOMEHA).

Xumuueckuul 5Kcnepumenm:

3HaKOMCTBO C XHUMHUYECKOW MOCYHOH, TpaBWiIaMd pabOThl B J1a0OpaTopuul M TpUEMaMu
oOpamieHusi ¢ jgaboparopHbIM O0OpYIOBaHWEM, HM3YUYCHHE U OINUCAaHHE (HUIUISCKUX CBOMCTB
00pa3lloB HEOPraHMYECKUX BEIECTB, HaONMofeHue (U3MYecKux (TUIaBIEHUE BOCKA, TasHHUE JIbJa,
pacThpaHue caxapa B CTYyINKe, KHIIEHHEe W KOHJCHCAIMsl BOJABI) U XUMHUYECKHX (TOpEeHHE CBEYH,
MPOKAJIMBAaHUE MEIHON TPOBOJIOKH, B3aUMOJCHCTBHE MeJa C KUCIIOTOH) sIBJICHHWU, HaOIOJeHUE H
OIMMCaHWE TPHU3HAKOB TPOTEKAHMs XUMHUYECKHX PpeaKuil (pa3jiokeHHe caxapa, B3auMOJCHCTBHE
CEpHON KHUCIOTBI C XJopuaoMm Oapusi, pasznoxenue ruapokcuna meau (II) mpu HarpeBanuw,
B3auMojeiicTBre xene3a ¢ pactBopoM cosnn Meau (II), uzyuenue crocoboOB pasaeneHus cMecei: ¢
MOMOIIbI0 MAarHuTa, (pUIbTpoBaHHE, BbIMApUBAHUE, TUCTHIUIALMS, Xpomarorpadus, MpoBeIcHHE
OYMCTKM TIOBapeHHOM COJM, HAOMIONEHHE U OIMCAaHUE pe3yJabTaTOB IPOBEJEHUS OIbITa,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MAaCChl, CO3/1aHUE MOJIENIEH MOJIEKY (IIapOCTEP/KHEBBIX ).

Baskueiinue npeacTaBuTe I HEOPraHUYeCKUX BeLeCTB



Bo3gyx — cMmech razo. CocraB Bo3ayxa. Kucimopoa — 3JI€MEHT M MPOCTOE BEHIECTBO.
Haxoxnenue kuciopona B Tpupone, PU3NYECKUe W XUMHUYECKHE CBOWCTBA (PEaKIUU TOPEHUS).
Oxcupnpl. Ilpumenenune kucinopona. CrmocoObl TMONyYeHHUS KHUCIOpoAa B JladOparopuu W
npomeinuieHHOCTH. KpyroBopor kucimopona B mpupoae. O30H — auioTponHas MoOAH(PHUKAIMS
KHCJIOPOJA.

TeruioBoii  3¢ddekT XuUMHUECKONH peakiuh, TEPMOXUMHUYECKHE YpaBHEHUS, OJK30- U
SHAOTEPMUYECKUE peakuuy. TOIUIMBO: Yrojiib M METaH. 3arpsi3HEHUE BO3[yXa, YCUJIICHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CJIOSI.

Bonopon — anemeHT u npoctoe BemecTBo. HaxoxaeHue Bogopoaa B npupoae, Gpusndeckue u
XUMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI Tomy4deHus. KucioTs! u conu.

MonsipHblil 00bEM ra30B. Pacuérhl 10 XMMUYECKUM YPAaBHEHUSIM.

®usnueckue cBoMcTBa BOoAbl. Boma kak pactBoputens. PactBopsl. Hackliennsle u
HEHACBIICHHbIE pacTBOPbI. PacTBopuMoCTh BeniecTs B Boje. MaccoBasi 10715 BEIIECTBA B PACTBOPE.
Xumuueckue cBoiicTBa BoAbl. OcHoBaHus. Ponb pacTBOpOB B MpHUPOAE M B JKHU3HU UETOBEKA.
KpyroBopot Bojbl B mpupozie. 3arpsisHeHUE TPUPOIHBIX BoA. OXpaHa U OYMCTKA TPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHuid. Oxcunpl. Knaccuduxamuss OKCHIIOB:
coneoOpasyroiue (OCHOBHBIE, KUCIOTHBIE, aM(poTepHble) U HeconeoOpasyrome. Homenknarypa
okcu10B. U3NUECKNE U XUMUYECKHE CBOMCTBA OKCUAOB. [lonyueHne oKCuaoB.

OcHoBanusa. Krnaccudukamuss OCHOBaHWH: IIENOYM W HEPACTBOPUMBIC  OCHOBAHMSL.
Homenknarypa ocHoBanuii. ®usnyeckue U XHUMHYECKHE CBOilcTBa oOcHOBaHMU. [lomydyeHue
OCHOBaHMH.

Kucnorsl. Knaccupukanms xucnor. Homenkiarypa kucior. Pu3ndeckne W XUMHUECKUE
cBoricTBa KUCIOT. Py aktuBHocTH MetaioB H. H. bekerosa. [Tonydyenue Kucnior.

Conu. Homenknarypa cosneid. @u3nueckue u XMMU4ecKrue cBorcTBa coneil. [lonydyenue coneit.

I'eneTnueckas cBsI3b MEXKy KilacCaMl HEOPraHUYECKUX COCTUHEHMI.

Xumuyeckuu sxcnepumenm:

KaueCTBEHHOE OIpE/EJICHUE CONIEp)KaHUs KHUCIOpoJa B BO3AyXe, MOJNydyeHHUe, coOupaHue,
pacrno3HaBaHME€ W U3yYEHUE CBOMCTB KHUCIOpOJa, HAONIOJEHHE B3aUMOAECHCTBUSI BELIECTB C
KHCIIOPOJIOM W YCJOBHSI BO3HMKHOBEHHS W TIPEKpalleHHs] TOpeHHs (IMoXkapa), O3HAKOMIIEHHE C
oOpa3iaMu OKCHJIOB M OMHCAHHME UX CBOWCTB, MOJIyYeHHE, COOMpaHHE, PAaCO3HABAHUE U U3YYCHUE
CBOWMCTB Bojiopofia (TopeHue), B3auMojelcTBUE Bojpopona ¢ okcugoM wmenu (II) (Bo3moxkHO
WCIIOJIb30BaHUE BHUEOMATEpHUaNIOB), HaOMIOneHue oOpasloB BEIIECTB KOJIMYECTBOM | MOJb,
HCCIIeIOBaHNE OCOOEHHOCTEH PaCTBOPEHHS BEILIECTB C Pa3IMYHOI pacTBOPUMOCTHIO, IPUTOTOBIICHHUE
pacTBOpPOB C OINPEIEIEHHOW MAcCOBOM JOJIEM PaCTBOPEHHOIO BELIECTBA, B3aUMOJACHCTBHUE BOIBI C
MeTajylaMu (HaTpUeM U KajiblleM) (BO3MOXKHO HCIIOJIb30BAHHUE BUEOMATEpPUANIOB), UCCIIEIOBAHHE
00pasloB HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOEHWE W3MEHEHHS OKpPAaCKH
WHIMKaTOpOB B PAacTBOpax KHCIOT W IIeNodel, u3ydeHue B3aumojeiicTBusi okcuma menu (II) c
pacTBOpPOM CEPHOWM KHCIOTBI, KHUCIOT C METa/llaMH, pPEaKkUuid HeUTpalu3aluuu, MOJy4YeHUe
HEpPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOIO METaJla APYTUM W3 PACTBOpPA COJM, PEIICHHE
SKCIEPUMEHTAIBHBIX 33J1a4 10 TeMe «BaxkHenine Kiacchl HEOPraHUYECKUX COSTUHEHUIN.

Ilepuonuyecknii 3akoH u Ilepuonmyeckass cucrema xumMH4yeckux dviementos JI. H.
MenpeneeBa. CtpoeHne aroMoB. XMMHYeCKasi CBfI3b. OKHCIUTEJbHO-BOCCTAHOBUTEIbHbBIE
peakuumn

[TepBbie MOMBITKH KIACCU(UKAIIUN XUMHUUYECKUX DJIEMEHTOB. [IOHSATHE O Tpymnmax CXOIHBIX
AJIEMEHTOB (ILEJIOYHBIE U LIEIOYHO3EMENIbHBIE METAIbI, TaJOreHbl, UHEPTHBIE Ta3bl). DJIIEMEHTHI,
KOTOpBIE 00pa3yroT aM(OTEPHBIE OKCUIBI U THIPOKCHU/IBI.

[Tepuognueckuii 3akoH. [lepuonnueckas cucrema xumudeckux anementoB Jl. . Menneneena.
Kopotkonepuonnas u anuHHOnepuoaHas ¢opmsl [lepronndyeckoit cucTeMbl XUMUYECKUX JIEMEHTOB



. WU. Menneneesa. Ilepuonbr u rpynmbl. @U3HMYECKUH CMBICT MOPSIKOBOIO HOMEpPA, HOMEPOB
MepUO/Ia U TPYIIIbI AIEMEHTA.

Crpoenue aromoB. CocTaB aroMHbIX siziep. M3oronsl. DnekTpoHsl. CTpoeHHE 3IIEKTPOHHBIX
00o0o4ek atoMoB nepBbIx 20 XuMu4ecKkux neMeHToB [leproguueckoii cucremsl J[. . Menneneesna.
XapakTepucTuka XMMHUYECKOIO AJIEMEHTa Mo ero mnosnoxeHuto B Ilepuommueckoit cucreme [. .
Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHs PajJluyca aTOMOB XHMMHUYECKHX 3JIEMEHTOB, METANIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO TPyMIIaM U MEPUOJIAM.

3nauenue Ilepuoanueckoro 3akona u Ilepruoguyeckoll CUCTEMbI XUMHYECKUX 3JIEMEHTOB ISt
pa3BuUTHUSA HayKu U nipakTuku. [{. 1. MeHneneeB — yu€Hbli U rpaXkJaHUH.

Xumnueckas cBsizb. KoBasieHTHast (1OJIsipHAst M HEMOJISIPHAs) CBSI3b. DJEKTPOOTPUILIATETLHOCTh
XHMHYECKHMX 31eMeHTOB. oHHas CBI3E.

Crenenb okuciieHusi. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Ipoueccsl okucieHus u
BoccTaHoBJIcHUA. OKMCIUTEIN U BOCCTAHOBUTEIIM.

Xumuueckuu sxcnepumenm:

N3ydenne 06pa3iioB BELIECTB METAJUIOB U HEMETAJUIOB, B3aUMOCHCTBHE THIPOKCUAA [IUHKA C
pacTBOpaMM KHUCJIOT U LIEJIOYEH, IPOBEIECHUE OIBITOB, MJUTFOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBHUTEIIbHBIX PEAKIUi (TOPEHHE, PEAKIINH PA3JIOKECHHS, COSTUHEHN ).

Mescnpeomemmoie ceasu

Peanuzanus MexnpenMeTHbIX CBSA3EH MPU U3YYEHUU XUMUU B § KJIaCcCe OCYLIECTBIISIETCS Yepe3
UCIONIb30BaHUE KaK OOMIMX E€CTECTBEHHO -HAyYHBIX MOHSATHH, TaK W TOHATUH, SBISIFOIIMXCS
CHUCTEMHBIMU JIJI OTACIBHBIX MPEAMETOB €CTECTBEHHO ~HAYYHOTO IIHUKJIA.

OOmmue ecTeCTBEHHO -HayYHBIC MOHSATHUS: HAyYHBIA (DAKT, THIOTE3a, TCOPHs], 3aKOH, aHaJIW3,
CUHTE3, KJIacCU(UKaIUs, IEPUOJUIHOCTh, HAOMIOIEHNE, SKCIIEPUMEHT, MOACTUPOBAaHUE, U3MEPEHHE,
MOJICIIb, SIBIICHUE.

®usnka: wmarepus, aroM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaINOaKTUBHOCTb, MOJICKYJIA, SJIEKTPUUYECKHM 3apsi/l, BEIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHHUE
BEIECTBA, ra3, (U3NYECKHUE BEJIMUMHBI, €IMHUIIBI U3MEPEHHUS, KOCMOC, TUIaHETHI, 3BE3/1b1, COHILE.

buonorus: porocunres, apixanue, 6rnocdepa.

l'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIE MOPOABI, MOJE3HbIE HCKOMAeMBbIE,
TOIUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMHu4eckasi peakius

[Tepuognueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux anementos 1. . Menneneesa.
Crpoenue aromMoB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHYECKHX DJIEMEHTOB TEPBBIX TPEX
MEPUOJIOB, KaJlusl, KaJbllUd W WX COCAUHEHUHW B COOTBETCTBHU C TIOJIO)KCHHEM OJIIEMEHTOB B
[lepuonuueckoil cuctemMe U CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHAbl XHMHYECKOW CBA3U. THIBI KPUCTAUIMUECKUX PEHIETOK,
3aBUCHMOCTbH CBOMCTB BEIIIECTBA OT THUIA KPUCTAJUTMUYECKON PEMIETKH U BUA XUMHUYECKOU CBSI3U.

Knaccudukanus 1 HOMeHKIIaTypa HEOPraHUIECKHUX BEIIECTB. XMMUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIUXCS K Pa3jM4HbIM KJIacCaM HEOPTaHMYECKUX COEIUHEHUN, TEeHeTHYecKass CBS3b
HEOPraHUYEeCKUX BEIIECTB.

Knaccudukanuss XUMUYECKUX pEaKIUuil MO0 pa3IuyHBIM TpHU3HAKaM (10 YUCITYy W COCTaBy
YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, MO TEIJIOBOMY A(D(eKTy, T0 M3MEHEHHUIO CTETICHEH OKHUCIICHUS
XUMHYECKHUX JJIEMEHTOB, M0 OOPaTUMOCTH, 10 YYaCTHIO Karalnu3aropa). JK30- U dHAOTCPMUUECCKUE
peaKkIuu, TepPMOXUMHYECKUE YPABHEHHUS.

[TonsTne o ckopocTH XUMHUUYECKOW peakmuu. [loHsTHEe 00 00paTHUMBIX W HEOOPATUMBIX
XUMHYECKHX peakinusx. [IoHsITHe 0 TOMOTe€HHBIX M reTeporeHHbIX peakuusax. [londarue o karanmse.



[TonsiTie 0 XxuMHUYeCKOM paBHOBecUU. DaKTOPHI, BIUAIONIME Ha CKOPOCTh XUMUYECKON peakluu U
I0JIOKEHUE XUMUYECKOTO PaBHOBECHS.

OKUCINTENbHO-BOCCTAHOBUTENIBHBIE — PEAKIUH, JJIEKTPOHHBIA  OajaHC  OKUCIUTENBHO-
BOCCTaHOBHUTENbHOM peakuuu. CocTaBieHHE ypaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BAHUEM METO/Ia AIIEKTPOHHOr0 OajaHca.

Teopus >37EKTPONUTUYECKONW UCCOLMALMU. OJEKTPOIUTHI W HENIEKTpoiauThl. Karmowsl,
aHUOHBI. MexXaHu3M JUCCOLMAIMU BEIIECTB C Pa3jIMUHbIMU BUAAMHU XUMHUYECKOH cBs3u. CTeneHb
nuccouuanuu. CHIbHbIE U c1a0ble SIeKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. YCIOBUSA MPOTEKaHUs pPeakuil HOHHOro oOMeHa, MOJHbIE U
COKpalI€HHbIE WOHHBIE ypaBHEHHUs peakuuid. CBONCTBAa KHUCJIOT, OCHOBAaHHUH U COJIEH B CBETE
MIPENICTABICHUIA 00 IEKTPOIIMTUIECKON Arccoruanii. KadecTBeHHbIE peakiui Ha HOHBL. [loHsTHE 0
TUIPOJIU3E COJIEH.

Xumuueckuu sxcnepumenm.

03HAKOMJIEHHE C MOJIEJIIMU KPUCTAININYECKUX PEIIETOK HEOPTaHUYECKUX BEILIECTB — METAJJIOB
u HeMmeTtaioB (Tpadura W aiMasa), CIOKHBIX BEHICCTB (XJIOpPHAA HATPHUS), WCCIEIOBAHUE
3aBHUCHUMOCTH CKOPOCTH XMUMUYECKOW PEaKLMU OT BO3JEHCTBUS Pa3IMUHbIX (PAKTOPOB, UCCIIETOBAHHE
AIIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, IpoIlecca TUCCOLMAIMU KHUCIOT, MIENo4eld U cojei
(BO3MOKHO HCITOJIb30BaHUE BUJIEO MaTE€PHUAIOB), IPOBEIECHNE ONBITOB, WILTIOCTPUPYIOLINX MPU3HAKU
MIPOTEKaHUs peakluii HOHHOTO oOMeHa (00pa3oBaHUe OCa/Ka, BBIICICHHE Ta3a, 00pa30BaHUE BOJIbI),
OTBITOB, WIIIOCTPUPYIOIIUX TMPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuii (TopeHue,
peakuuu pas3loKeHHUs, COCIWHEHUs), pAClO3HAaBaHWE HEOPraHWYECKUX BEHIECTB C IOMOIIBIO
Kaue€CTBEHHBIX PEaKLUi Ha HOHBI, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTtasibl M MX coeIUHEHHS

OOmiast xapakTepucTuka rajoreHoB. OcoOOEHHOCTH CTPOEHMsI aTOMOB, XapaKTE€pPHbIE CTETEHU
okucineHus. CTpoeHune M (U3UYECKHE CBOMCTBAa MPOCTHIX BELIECTB — TaJOr€HOB. XHMHUYECKHUE
CBOMCTBAa Ha HpuUMepe Xjopa (B3aMMOJEICTBHE ¢ MeTajllaMH, HeMeTalllaMH, IeJI0YaMHu).
XnopoBonopoa. ConsiHasi KUCIOTa, XMMHYECKHE CBOMCTBA, MOJy4YeHHE, NMpuMeHeHue. JleiicTBue
XJIOpa W XJOPOBOIOpPO/a Ha OpraHuU3M uesjoBeka. BaxHeilline XIopuabl M HUX HAXOXKJIEHUE B
IIPUPOJIE.

OOmas xapakrepuctuka »s1MeMeHTOB VIA-Tpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHusd. CrpoeHune u (U3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia U Cepbl. AJUIOTPONHBIE MOAU(PHUKAIIMN KUCIOPOJa U cepbl. XUMUYECKHUE CBOWCTBA CEPHI.
CepoBoiopos, cTpoeHue, pU3ndeckue u XuMU4eckue cBoicTBa. OKCUABI cepbl KaK MPEICTaBUTENN
KHUCIOTHBIX OKcUAOB. CepHass KuCIOTa, (HU3MUECKHEe M XHMHUYECKHe CBOMCTBa (0oOliue Kak
MIpEeJICTaBUTENsl Kiacca KUCIOT U cnenuduueckue). XUMHUYECKUE PEeaklUu, JIeKallle B OCHOBE
MIPOMBIIIUIEHHOTO croco0a moiydeHus: cepHoil kucnotThl. [lpumenenue cepHoil kucnorsl. Comu
CepHON KHCIIOTHI, KaUeCTBEHHAs peakius Ha cyiabdar-uoH. Haxoxnenue cepsl U €€ COeTUHEHUN B
npupojie. XUMUYECKOE 3arps3HEHNE OKPY/KAIOLIEN CPENlbl COETMHEHUSAMU CEphl (KUCIOTHBIE 10K,
3arpsi3sHEHUE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro MPEeI0TBPAICHUSI.

OOmass xapakTepucTHka »5JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHHUS  aTOMOB,
XapaKkTepHbIE CTEMEHU OKHMCIECHUS. A30T, paclpoCcTpaHeHUe B pupone, pusnueckue U XUMHYEeCKHe
cBoiicTBa. KpyroBopor asora B mpupone. AMMHUAK, €ro (u3ndeckue U XMMHUYECKHE CBOMCTBA,
nosiyuyeHue u npuMenenue. Conu aMMOHUS, UX PU3NYECKUE U XUMHUUYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHass peakius Ha HOHbI aMMOHHS. A30THas KHUCJIOTa, €€ MoiydyeHue, (pusnvyeckue u
XUMHYECKHe CBOWCTBAa (OOIIME Kak TPEACTaBUTENS Kiacca KHCIOT W CICHU(PUYECKHe).
Hcnonb30BaHNe HUTPATOB M COJICH aMMOHHS B KauyeCTBE MUHEPAIbHBIX yIoOpeHui. XUMHUYecKoe
3arpsi3HEHUE OKPYXKAIOIIeH cpeibl COeAMHEHUSIMH a30Ta (KUCIOTHBIE TOXKAM, 3arpsi3HEHUE BO31yXa,
mouBsl U BojoémoB). Docdop, ammorponHsie Mmogudukanuu dochopa, GU3NIECKUe U XUMUYECKHE



cBoiictBa. Oxcua dochopa (V) u dochopnas kuciora, GU3NIECKHE U XUMHUUYECKHE CBOMCTBA,
nony4enue. Mcnonbs3zoBanue GpochaToB B KauecTBe MUHEPAIbHBIX YIOOPEHUH.

OOmas xapakrepuctuka os1neMeHTOB IVA-rpynmnbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKMCICHUA. YIVIEpo[, aJJIOTPONHbIE MOJAM(HKALMU, PACIpPOCTPAHEHUE B
npupoze, gusMueckue U XUMUYeckue cBoicTBa. Ancopbuusa. KpyroBopor yrieposa B mpupoze.
Oxcunpl yriaepona, ux (pu3nuecKkue M XMMHUYECKHE CBOICTBA, JIEHCTBHE HAa JKUBBIE OPIraHU3MBI,
MOJTyYeHUE M TPHUMEHEHHE. DKOJOTUYECKHE MPOoOJIeMbl, CBA3aHHBIE ¢ okcuaoMm yriepoaa (IV),
TUII0TE3a I00AJIbHOTO NOTEIICHHSI KJIMMara, MapHUKOBBIN 3P deKT. YroapHast KMCI0Ta U €€ COIH, UX
¢u3nyeckue M XMMHUYECKHE CBOMCTBA, IONy4YeHHE M HpuMeHeHue. KadyecTBeHHas peakius Ha
kapOoHaT-uoHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIHUIIMHE, MPOMBIIUICHHOCTH U CEIHCKOM
XO35IICTBE.

IlepBoHavanbHble MOHATUS OO0 OpPraHMYECKMX BEIIECTBAX KaK O COEAMHEHUSX YyIiepona
(MeTaH, 3TaH, TUJIEH, AlleTUJIEH, 3TAaHOJ, IIMLEPUH, YKCyCHas Kuciora). [IpupoaHble HCTOUHUKH
YIJIEBOIOPO/IOB (YIoJib, MPUPOAHBIN ra3, HEPTh), MPOAYKTH UX NepepaboTku (OEH3UH), UX POJib B
ObITy W TpoMbIUIeHHOCTH. [loHATHE O OMOJOTMYECKHM BaXKHBIX BEIIECTBAX: JKUpax, Oenkax,
yIJIeBOAaX — M MX PpOJM B JKU3HU YeJOBeKa. MarepuaabHOE €IMHCTBO OpPraHUYECKUX MU
HEOPraHMYeCKUX COeTUHEHUH.

Kpemnunid, ero ¢pusndeckne u XUMHYECKUE CBOWCTBA, MOydeHHe U mpuMenenue. CoemHeHus
KpeMHusi B npupone. O0mue npencrasieHuss o0 okcuae kpemHus (IV) u xpemHUEBOW KuCIOTE.
Cunukarbel, HMX UCHOJNb30BaHME B OBITY, B MPOMBIIUICHHOCTH. BakHeiline cTpouTeIbHbIe
Marepuaibl: KepaMHuKa, CTEKJI0, LIeMeHT, OeToH, kene300eroH. IlpoOiembl 6Ge3o0macHOro
HCIIOJIb30BAaHUS CTPOUTEIBHBIX MaTepHaioB B IIOBCEHEBHON HKU3HU.

Xumuueckuu SKCnepumenm:

u3yyeHHe oOpas3lOB HEOPraHWYECKHUX BEILECTB, CBOICTB COJITHOW KHCJIOTHI, MPOBEJCHUE
KAaueCTBEHHBIX DPEAKIMH Ha XJIOPUA-WOHBI U HaONIOAEHUE TNPHU3HAKOB HMX MPOTEKAHHs, OIIBITHI,
oTpaxkarolmue (U3NYeCKHMe U XUMHUYECKHE CBOMCTBA TaJlOTEHOB M HX COETUHEHHMH (BO3MOXKHO
HCIIOJIb30BaHUE BHJEOMAaTepHalioB), O3HAKOMJIEHME C oOpa3uamMu XJIOpUJIOB (TaJOTreHHUIOB),
O3HaKOMJIEHME ¢ oOpa3mamMu cepbl U €€ COEIMHEHUSMHU (BO3MOXKHO  HCIOJb30BaHUE
BUJleOMaTepuaioB),  HaOdroeHHe  mpouecca  oOymIMBaHMS ~ caxapa  [OJ  JEHCTBHEM
KOHLIEHTPUPOBAaHHON CEpPHOM KHUCIIOTHI, H3y4YeHHE XMMHUYECKHUX CBOWMCTB pa30aBIEHHOW CEpHOM
KHCIIOTBI, IPOBEJECHHE KaueCTBEHHON peakluu Ha cylb(par-uoH M HaOIIOleHuEe MpuU3HaKa eé
MIPOTEKaHusl, O3HAKOMJIEHHE C (U3NYECKUMU CBOWCTBaMHU a30Ta, ¢ochopa M UX COECIUHEHHH
(BO3MOYKHO HCHOJIB30BAaHHE BHJEOMATEpUaoB), oOpa3lamMu a30THBIX U (OCPOPHBIX YAOOpEHMIA,
NoJly4eHue, cooupaHnue, pacro3HaBaHUe U M3y4YeHUE CBOMCTB aMMHaKa, POBE/IeHNE KaueCTBEHHbBIX
peakuuii Ha MOH aMMOHHUS U Gocdar-uoH U W3y4YEeHHE MPU3HAKOB UX MPOTEKaHUs, B3aUMOJIEHCTBUE
KOHIIEHTPUPOBAaHHOM a30THON KHCIOTHI C MeNbI0 (BO3MOXKHO HCIOJb30BAHHME BHEOMAaTepHalIOB),
U3yYeHHE MOJeNel KpUCTAIUIMYECKUX PemIETOK aynMmasza, rpadura, (QysmiepeHa, O3HaKOMIICHHE C
MPOIIECCOM  aICOPOIIMM  PACTBOPEHHBIX BEIIECTB AaKTHMBHPOBAHHBIM YIIEM U YCTPOHCTBOM
MPOTUBOrasa, IoJy4YeHHe, coOupaHHe, pacllo3HaBaHWE U H3y4EHHE CBOWCTB YIVIEKHCIOrO Tasa,
MIPOBEJICHHE KAYeCTBEHHBIX PEaKIMil Ha KapOOHAaT M CHJIMKAT-UOHBI M HW3y4€HUE NPU3HAKOB HX
IIPOTEKAHUs, O3HAKOMJIEHWE C NPOAYKLUMEH CHJIMKATHOM  TMPOMBIIUIEHHOCTH, pELICHHUE
HKCTIIEPUMEHTAIbHBIX 33/1a4 N0 TeMe «BakHeilne HeMeTalsIbl M UX COSIUHEHUSY.

Metanibl 1 UX COeIMHEHUS

OO0mast XxapakTepuCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB HA OCHOBAHUU MX IOJIOKEHUS B
[lepuonnueckoii cucreme xumuyeckux emeHToB /. 1. MenpeneeBa u crpoenust aroMoB. CTpoeHue
MeTauloB.  Meraminyeckas  CBA3b M METAJUIMYECKass ~ KpHUCTaIM4ecKas  peméTka.
DIIEKTPOXUMHUYECKHI Psifi HAMPSHKEHUH METalIoB. PU3HMYECKUE U XUMUYECKUE CBOMCTBA METAJIOB.
O6mume crmocoObl MonMydeHuss MeTaioB. [loHATHE O KOpPpO3WM METAJJIOB, OCHOBHBIE CIOCOOBI



3aIUTHl UX OT Kopposun. CruaBsl (CTallb, YyTyH, JIOPATIOMAHUN, OPOH3a) U UX IPUMEHEHHUE B OBITY
U IPOMBILUIEHHOCTH.

[Ilesrounble MeTauIbl: MOJOXKeHUue B [lepuonuueckonl cucreMe XUMHYECKUX eMeHToB [[. M.
MenpeneeBa, CTpOEHHE UX aTOMOB, HaxXOXkAeHHE B npupoae. Ousnyeckne U XUMHUYECKUE CBOMCTBA
(Ha mpumepe Hartpus U Kanus). OKCUIBI U TUIPOKCUIBI HATpUs U Kanus. [IpuMeHeHue 1eno4HbIX
METAJVIOB U UX COCIMHEHUN.

[IlerouHO3€MENBHBIE METAJIBI MAarHUM M KajbLUW: MojoxeHue B llepuoandeckoinn cucreme
xuMuyeckux snmeMeHToB J[. M. MengeneeBa, CTpOEHME KX AarOMOB, HAXO0XJICHHUE B IMPUPOJIE.
duznyeckue 1 XMMUYECKHE CBOMCTBAa MarHusl U Kanblus. BaxHeine coequHeHus Kanblus (OKCHI,
TUAPOKCU, conn). JKECTKOCT BOABI U CIIOCOOBI €€ yCTpaHEHUS.

Amomunuii: nonoxenue B Ilepuonmueckoi cucreme XuMH4Yeckux oviemeHros [l M.
MenpeneeBa, CTpOEHHE aroMa, HaxXoKJAeHUE B mpupone. Pusnueckne M XUMUYECKHE CBOMCTBA
amoMuHus. AM(OTEpHbIE CBOIICTBA OKCUAA U THAPOKCHU]IA AITFOMUHHUS.

Kenezo: nonoxenne B Ilepuonnueckoit cucreme xumuyeckux smemeHToB . . Mennaeneesa,
CTpPOEHHE aToMa, HaxOoKJeHue B npupoje. Pusznueckue U XUMHUECKHE CBOMCTBA xkene3a. OKCUpl,
ruapokcuibl u conu xenesa (II) u xenesa (I1I), ux cocras, cBoICTBa U MOTYUYCHHE.

Xumuyeckuu sxcnepumenm:

O3HaKOMJIEHHE C o0pa3lamMu METalIOB U CIUIaBOB, UX (PU3MUECKUMHU CBOMCTBAMH, U3yueHUE
pPEe3YJIbTaTOB KOPPO3WU METAUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHJICOMATEPUATIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHJIA KaJbIUsl U HATPUS C BOJOM (BO3MOXKHO MCIOJIb30BaHHE BUACOMATEPHAIIOB),
UCCJIEIOBAHUE CBOMCTB >KECTKOW BOJBI, MpPOIECCAa TOPEHUs jKele3a B KHCIOpone (BO3MOXKHO
HCIIOJIb30BaHUE BUEOMATEpPUANIOB), NPU3HAKOB IPOTEKAHUS KAYE€CTBEHHBIX pEAKLUHUW Ha MOHBI:
MarHusi, KaJblus, aIFOMUHUS, ITuHKa, xKene3a (11) u xxenesa (I1I1), meau (1), Habmrogenune u onrcanue
MIPOLIECCOB OKPALIMBAHUS IJIAMEHH MOHAMHU HATpus, Kajdus U KaldblHsl (BO3MOXHO HCIHOJIb30BaHHUE
BUJIEOMATEpUANIOB), UCCIIe0OBaHHE aM(pOTEPHBIX CBOWCTB TMIPOKCHJA AIIOMUHHUS M THUAPOKCUAA
LIMHKA, PEHICHNE SKCIIEPUMEHTAIIBHBIX 3aad 110 TeMe «BakHeHIne MeTallIbl U UX COCIUHEHUS.

XuMHS U OKPY/KAKOIIASA cpeaa

BemectBa u Marepuanbsl B TOBCEJHEBHOW >XM3HM 4enoBeka. be3omacHoe wucnonb3oBaHuE
BEIIIECTB M XUMHUECKUX peakiuii B ObITY. [lepBas moMoIs MpU XUMHUECKUX O’KOTax M OTPaBICHUSX.

XUMHUECKOe 3arpsi3HEHHe OKpYyKarolleld cpeabl (MpelesbHas JOIMyCTHMAas KOHIEHTpalus
Bemects, najnee — [1JIK). Ponbs xuMun B perieHun 3KOJOTUUECKUX MPOOIIeM.

Xumuueckuu sKcnepumenm:

u3y4yeHue o0pa3loB MaTepuanoB (CTEKIO, CIUIaBbl METAIIOB, OJIMMEPHbBIE MaTepHaIbl ).

Mesrcnpeomemnmnuie ceazu

Peanu3anus MexXnpeIMeTHBIX CBA3€HM MPU U3yYEHUN XUMUU B 9 Kilacce OCYIIECTBIIIETCS Yepes
UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO -HAy4HbBIX IOHSATHM, TaKk W TOHSTUN, SBISIOIIMXCS
CUCTEMHBIMH JIJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO -~HAYyYHOI'O IIUKJIA.

OO1u1re ecTeCTBEHHO -Hay4yHbIE MOHATHUSA: HAy4yHBIH (aKT, TMIIOTE3a, 3aKOH, TEOpHs, aHalu3,
CUHTE3, KJIaccu(UKalus, epUOJUIHOCTh, HAOMIOIeHNE, SKCIIEPUMEHT, MOJICINPOBAHNE, U3MEPEHUE,
MO/IeJb, SIBJIEHUE, TAPHUKOBBIHN 3(h()EKT, TEXHOIOTHsI, MaTepHAIIbI.

®dusuka: Mmarepusi, aroM, DSJIEKTPOH, TIPOTOH, HEUTPOH, MOH, HYKJIHWJ, H30TOIIbI,
PaaMoOaKTUBHOCTb, MOJIEKYJIA, AIEKTPUUECKUI 3aps]l, IPOBOAHUKH, MTOJYIIPOBOAHUKY, TUMIEKTPUKH,
(dboTodrNIEMEHT, BEIIEeCTBO, TeNo, OO0BEM, arperaTHOe COCTOSIHME BEIECTBA, Tra3, pacTBOD,
PacTBOPUMOCTb, KPUCTAJUIMYECKAsl PEIETKA, CIIIaBbl, PU3NUECKUE BEIHUNHBI, €IUHUIBI U3MEPEHUS,
KOCMHMYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢Qorocunres, apixanue, Ouocdepa, HIKOCHCTEMa, MHUHEpAJIbHBIE YIOOpEHHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpaIbl, TOPHBIE TOPOMBI, TOJE3HBIC HCKOIIAeMBbIE,
TOIJIMBO, BOJTHBIE PECYPCHI.



INIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 110 XUMHNHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHMUSA
JUYHOCTHBIE PE3VIBTATbBI
JIMYHOCTHBIE pE3ylbTaThl OCBOEGHUS IPOrpaMMbl OCHOBHOIO 00wIero oOpa3oBaHUs
JOCTUTAIOTCS B X0Zle OOy4YeHMs XMMMU B €IMHCTBE Y4eOHOW M BOCIUTATENbHOH NEATENHOCTU B
COOTBETCTBUM C TPAJAMLMOHHBIMH POCCUMCKHMM COLMOKYIBTYPHBIMU U JyXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMHM, TPUHATHIME B OOINECTBE MpaBWJIAaMH W HOPMaMH IOBEJCHHUS M CIIOCOOCTBYIOT

IIpoIieccaM CaMOIIO3HAHUSA, CAMOPA3BUTHUS M COLIMATIM3ALMU O0YJarOLIUXCSL.

JIMYHOCTHBIE PE3YIbTAThl OTPAKAIOT TOTOBHOCTh OOYUYAIOLIMXCSI PYKOBOICTBOBATHCSI CUCTEMOM
IIO3UTUBHBIX LICHHOCTHBIX OPUEHTALMH M PACUIMPEHHE OIBITA ACSATEIBHOCTH HAa €€ OCHOBE, B TOM
YUCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCIUTAHUS

LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYyJIbTYPHOMY, MCTOPHUUYECKOMY M HAayYHOMY
HACJIEUIO, T[OHMMAaHUS 3HAYCHUS XUMHUYECKOM HAayKM B JKU3HM COBPEMEHHOIO OOIIECTBa,
CIOCOOHOCTH BJAJETh JIOCTOBEpHOW HWH(pOpPMALKEH O MEepelOBhIX MAOCTHXKEHUSX W OTKPBITHIX
MHUPOBOH U OTEYECTBEHHOW XMMMUHU, 3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSIX 00 YCTpoWCTBE MHpa U
o0111eCTBa;

2) rpa’kKIAaHCKOT0 BOCTIMTAHMSA:

IIPEACTABICHUS] O COLMAJIbHBIX HOpMax M IPAaBWIAX MEKINYHOCTHBIX OTHOLICHHH B
KOJUIEKTUBE, ~KOMMYHUKAaTHBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJIE3HOHW, y4eOHO-
HCCIIE/I0BATENIbCKOM, TBOPUYECKOM M JIPYruxX BHJAaX AEATENbHOCTH, TOTOBHOCTH K pPa3HOOOpa3zHON
COBMECTHOM JESTEIbHOCTH IPHU BBHIIOJHEHWU YUYEOHBIX, MO3HABATEIbHbBIX 3a/1ay, BbIIOJIHEHUU
XUMHUYECKHX HKCIEPHMEHTOB, CO3/1aHUU YYEOHBIX MPOEKTOB, CTPEMIIEHHS K B3aUMOIOHHUMAaHHIO U
B3aMMOITOMOIIH B IIPOLIECCE ITON y4eOHOM JesITeIbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEIACHHUE U
IIOCTYIIKA CBOMX TOBapHILEH C MO3ULUU HPABCTBEHHBIX M IIPABOBBIX HOPM C YYETOM OCO3HAHMS
IIOCJIEJICTBUI MOCTYIIKOB;

3) IEeHHOCTH HAYYHOTO MO3HAHUSL:

MHPOBO33PEHUYECKHUE TPEICTABICHUS O BEUIECTBE U XMMUYECKOW PEAKIMHU, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKM W COCTAaBJISAIOLIME OCHOBY JJIsl IOHUMAaHMs CYLIIHOCTH
HAy4yHOW KapTUHBI MHpa, NPEACTaBICHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX pa3BUTHs IMPUPOBI,
B3aMMOCBSA35X YEJIOBEKA C IPUPOAHON CPENOM, O POJIM XUMUH B ITIO3HAHUH ITUX 3aKOHOMEPHOCTEH;

II03HABATEJIbHBIE MOTHUBBI, HAIPABICHHBIE HA IIOJIy4CHHE HOBBIX 3HAaHUM 10 XHMHH,
HEOOXOonuMBbIe Ul OOBSCHEHMS HAONIONAaeMbIX IPOLIECCOB M SBJICHUHM, II03HABaTEIbHOM,
MH(GOPMALMOHHON M YUTATENbCKOM KYIBTYpPBI, B TOM YHCJIE HABBIKOB CAMOCTOSITENIbHOW pabOTHI C
y4eOHBIMM TEKCTaMH, CIPAaBOUYHOM JHUTEparypoil, JOCTYMHBIMH TEXHUYECKHUMH CpPEICTBAMU
MH(OPMAIIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYEHHUIO0 U IO03HAHMIO, JIF0OO03HATEIBHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
caM000pa30BaHMI0, MPOEKTHOM W MCCIIEI0BATEIbCKOM AEATENbHOCTH, K OCO3HAaHHOMY BBIOOPY
HaIpaBJIEHHOCTU U YPOBHs 00y4eHUs B JaJIbHEUIIEM;

4) hopMupOBaHHUSI KYJIbTYPhI 310POBbSI:

OCO3HAHUE LICHHOCTH KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3[0pPOBbIO, YCTAHOBKH Ha
3JI0POBBI 00pa3 KW3HU, OCO3HAHUE MOCIEACTBUM 1 HETPUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS
aJIKOTOJI, HApKOTHKOB, KYpPEHHMs), HEOOXOIUMOCTH COOJIOACHMSI TNpaBUI OE30MACHOCTH MpH
o0pallleHnu ¢ XMMUYECKUMHU BEIIECTBAMU B OBITY U peabHOM KU3HHU;

5) Tpy10BOr0 BOCIUTAHMS:

MHTEpEC K MPAKTHUECKOMY M3YYEHHUIO mpodeccuil U Tpyaa pazIMuHOro pojad, YBaKEHHE K
TPYLy U Pe3ynbTaraM TPYyAOBOM IESATEIBHOCTH, B TOM YHCIIE HA OCHOBE NPUMEHEHMS IPEIMETHBIX
3HaHUI 10 XMMHH, OCO3HAHHBINA BBIOOP MHIMBUAYAJIBHONW TPAEKTOPUU MIPOJODKEHUST 00pa30BaHMsI C



y4€TOM JIMYHOCTHBIX HWHTEPECOB U CIOCOOHOCTH K XUMHUHM, OOUIECTBEHHBIX HWHTEPECOB H
MOTpeOHOCTEH, yCIenHOW Mpo(hecCHOHANIBHON AEATeIbHOCTH U PAa3BUTHUSL HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aJIallTUPOBATHCS B MPO(PECCHOHATILHOMN Cpeie;

6) 9K0JIOrMYeCKOT0 BOCIIMTAHMS:

HKOJIOTUYECKH IIeJIecO00pa3HOe OTHOLIECHHE K NPUPOJEe KaK HMCTOYHHMKY XKU3HU Ha 3emie,
OCHOBE €€ CyIIECTBOBAaHUS, NMOHMMAaHWE IIEHHOCTH 3I0pOBOrO M 0Oe3omacHOro obpasza >KHU3HH,
OTBETCTBEHHOE OTHOILICHHE K COOCTBEHHOMY (DM3MUYECKOMY M IICUXHYECKOMY 37I0POBBIO, OCO3HAHHE
LIEHHOCTH COOMIONICHHS MpaBMil OE30MacCHOTO0 MOBENEHUS MpU paboTe ¢ BEIIeCTBaMU, a TAKXKE B
CUTYaLUsX, YTPOKAIOLIUX 30POBBIO U KU3HU JIFOJEH;

CIOCOOHOCTH TMPUMEHATH 3HAHMA, TMOJy4aeMble NMPH W3YYECHUH XUMUH, IJIS pEIIeHUs 3ajad,
CBSA3aHHBIX C OKPYXKAIOLIEH IIPUPOAHON CPEIOH, Ul ITOBBIIICHNUS YPOBHS 3KOJIOIMYECKOU KYIbTYPBI,
OCO3HaHMS TIIO0ATBLHOTO XapakTepa 3KOJIOTMYECKUX MpoOJeM M MyTell UX pelIeHHs MMOCPEICTBOM
METOJIOB XMMUH, 3KOJIOTHYECKOTr0 MBILIUICHHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B IO3HABATEIIbHOM,
KOMMYHUKAaTUBHOW M COLIMATIbHOM MTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATDI

B cocraBe wMmeTampeaMETHBIX pPE3YIBTATOB BBIACISAIOT 3HAYMMBIE JJIsi  (OPMHUPOBAHUS
MHPOBO33pEHHUs OOIIeHAYyYHbIE TOHATUS (3aKOH, TEOpHs, MPUHIIMI, TUIOTe3a, (aKT, cHCcTeMa,
MpoLecC, IKCIEPUMEHT M JIPYroe.), KOTOPhIE HCIONb3YIOTCSd B €CTECTBEHHO -HAyYHBIX Y4eOHBIX
IpeIMeTax M IMO3BOJISIIOT HA OCHOBE 3HAHWW W3 ATHX MPEIMETOB (POPMHPOBATH MPEICTABICHUE O
LIETTIOCTHOM HAyYHOM KapTUHE MHpa, W YyHHUBEpCaJIbHbIC ydeOHbIC IeHCTBUS (TIO3HABATENbHBIC,
KOMMYHHMKATHUBHBIC, PETYJISTUBHBIC), KOTOpbIe OOecneunBaroT (OpMUpPOBaHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOU eI TeIbHOCTH.

Ilo3naBaTebHBbIC YHUBEPCAJIbHBIE YUeOHbIe AeiCTBUS

ba3oBble JJornueckue aeHCTBUSA:

YMEHHS UCMOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS] TPU OCBOCHUM 3HAHUI: PacKpbIBaTh
CMBIC XMMHUYECKHUX TMOHATUH (BBIICTATh X XapaKTEepHbIE MPU3HAKH, YCTAHABINBATH B3aMOCBS3b C
JIPYTUMHU TIOHSTHSIMH), HCIOJNb30BATh MOHATUSA JUIS OOBSCHEHUS OTACNBHBIX (DaKTOB W SBICHUU,
BBIOMPATh OCHOBAaHUS WM KPUTEPUU JUIsI KIACCU(PUKAIMK XUMHUYECKUX BEIIECTB U XHUMHYECKUX
peaKkinii, yCTaHaBIMBATh MPUYMHHO-CIEJACTBEHHBIE CBS3UM MEXAY OOBEKTaMH H3y4eHHUs, CTPOUTH
JIOTUYECKUE pacCyXAeHHUs (MHAYKTUBHBIC, NEAYKTUBHBIE, IO aHAJOTWH), JelaThb BBIBOABI H
3aKJTIOUCHUS;

yMEHUE TPUMEHSITh B TIPOLIECCe TO3HAHUS TOHATUS (MIPEAMETHBIE M MeETalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOIb3YyeMble B XHMHH, MPEoOpa3oBbIBATh HIUPOKO
MpUMEHsSIeMblE B XHMHUU MOJENbHBIE MPEICTaBICHUS — XUMUYECKUH 3HAK (CHMBOJ SJIEMEHTA),
XUMHUYecKas GopMynna U ypaBHEHUE XUMHUECKOW peaklMy — MPHU PEIIeHUH yueOHO-TT03HABATEIbHBIX
3a7a4, ¢ YYETOM ATHUX MOJEJbHBIX MPEACTABICHHUI BBISBISATh W XAPAKTEPU30BAaTh CYIIECTBEHHBIE
MPU3HAKK H3y4aeMbIX 00OBEKTOB — XUMHUUYECKHUX BEIIECTB U XUMHUYECKUX PEAKIINi, BBISABIATH 00IINE
3aKOHOMEPHOCTH, NPUYMHHO-CIEACTBEHHBIE CBS3W W NPOTHUBOPEUYMS B H3y4aeMbIX MIPOLECCAX U
SIBIICHHSX.

Bba3oBble uccienoBarejabCcKue AeiicTBUS !

YMEHHE UCIOIb30BaTh MMOCTABICHHBIE BOIIPOCH B KAYECTBE MHCTPYMEHTA MTO3HAHUSA, a TAKXKE B
KauecTBe OCHOBBI Ml ()OPMUPOBAHUS TUIIOTE3bl MO MPOBEPKE MPABHIBHOCTH BBICKA3BIBAEMBIX
CYKJICHUM;

MpuoOpeTeHrne OMbITa MO IUIAHUPOBAHUIO, OPraHM3aIllMd W TIPOBEICHHUIO YUYCHUUYECKHUX
AKCIIEPUMEHTOB, YMEHHE HAOMIOaTh 3a XOAOM IPOIECCa, CaMOCTOSITEIBHO IMPOTHO3HPOBATH €ro
pesynbrar, GOopMyIHpoBaTh OOOOIIEHHWS W BBIBOABI 10 pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
WCCJIEIOBAHUSI, COCTABIIATH OTUET O MPOACTaHHON padoTe.

Pa6ora c nundopmanmueii:



yYMEHHE BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIMIO PA3IMYHBIX BUIOB U
dbopM mpencraBiIeHUs, MOTYy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYNISpHAs IUTepaTypa
XHUMHYECKOTO CONEpKaHMs, CIIpaBOYHBIE MOCOOUs, pecypchl VHTepHeTa), KpUTHUECKH OLIEHUBATh
MIPOTUBOPEUHBYIO M HEJJOCTOBEPHYIO HH(OPMAIHIO;

YMEHHE MPUMEHSTh Pa3IMuHble METOJbl M 3almpOChl MPU MOUCKE U 0oTOOpe MHGpOpMAIMU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX IS BBINOJIHEHHUS YYEOHBIX M IO3HABATEIbHBIX 337134
ONpEeNeNEHHOT0 THUMA, TNPUOOPETEHHE OMbITa B OOJIACTH UCIHOJIL30BaHUS WH(GOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJOTMH, OBJAJEHUE KYJIBTYpOH AKTUBHOIO MCIOJB30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CUCTEM, CAMOCTOSITENIbHO BBIOUpATh ONTUMANbHYIO (pOopMYy IpencTaBieHus: nHpopmanuu
U WJUTIOCTPUPOBATh pelIacMble 3aJa4l HECIIOKHBIMH CXEMaMH, JAUarpaMMaMu, OpyrumMu (Gopmamu
rpaduKu U UX KOMOMHALIUSMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIM3MpPOBAaTh B IIpollecce Y4eOHOM M HcCeloBareIbCKon
NEeSTeIbHOCTH MH()OPMALIUIO O BIMSHUU MPOMBIIUIEHHOCTH, CEIbCKOIO XO3SHCTBA U TPAHCIIOPTa Ha
COCTOSIHME OKPY)KaroIlel MPUPOTHON CPEJIbI.

KoMMmyHuKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1eHCTBUSA:

YMEHHUS 3aJlaBaTh BOIMPOCHI (B XOJ/€ Auanora u (WiM) AUCKYCCUH) IO CYIIECTBY 00CYXIaeMoii
TeMbI, (GOPMYTUPOBATH CBOU MPEIOKEHUSI OTHOCUTENIHFHO BBITOTHEHHS IPEVIOKEHHOM 3a/1auu;

YMEHHMSI MIPEJCTABISITh MOJyYEHHbIE PE3yJabTaThl O3HABATEIbHON JEATEIbHOCTH B YCTHBIX U
IIMCbMEHHBIX TEKCTaX; JIEJIaTh NPE3EHTALMIO0 PE3YJIbTAaTOB BBIOJHEHUS XUMUYECKOIO IKCIIEPUMEHTA
(;1aboparopHOro OIbITa, JTAOOPaTOPHON pabOTHI MO HKCCIEIOBAHHIO CBOWMCTB BEIIECTB, Y4eOHOTO
MIPOCKTA);

YMEHMsI y4yeOHOrO COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HaBaTelIbHOH U
MCCIIEIOBATEIbCKON JCSATEIBHOCTH MPH PEIICHIH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE ydéTa O0InX
MHTEPECOB U COIVIACOBaHMS MO3ULMHA (0OCYXJIeHHs, OOMEH MHEHHUSIMH, «MO3TOBbIE IITYPMBI,
KOOpJMHAIMS COBMECTHBIX JIEHCTBUM, ONPEAEICHUE KPUTEPUEB MO OLIEHKE KaueCTBA BBIITOJHEHHOU
paloThl U Apyrue).

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUS:

YMEHHME CaMOCTOSITEIbHO OINPEAENATh LEIN JESTeIbHOCTH, IUIAHUPOBaTh, OCYIIECTBISATH,
KOHTPOJIUPOBATh U MPU HEOOXOIMMOCTU KOPPEKTHPOBATH CBOIO AEATENbHOCTH, BEIOMpATh Haubosee
3 PeKTUBHBIE CITOCOOBI pelIeHus] y4eOHBIX M MMO3HABATENIBHBIX 3a/1a4, CAMOCTOSTEIBHO COCTABIAThH
WM KOPPEKTUPOBATh MPEIIOKECHHBIA aJITOPUTM JEUCTBUH IIPU BBINOJIHEHUM 3aJaHUA C y4ETOM
MOJIyYE€HUsI HOBBIX 3HaHUM 00 H3ydyaeMbIX OOBEKTaX — BELIECTBAX M pEaKLUAX, OLIEHUBATh
COOTBETCTBHE IIOJIYYEHHOI'O pe3yJbTara 3asBJICHHON LI€JIM, YMEHHE HCIIOJIB30BAaTh U aHAJIN3UPOBAThH
KOHTEKCTBI, IPEAJIaraéMbl€ B YCJIOBUU 33JIlaHUMN.

HOPEJAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 00s3aTE€IBHOTO  CONEpKaHus,
YCTAHOBJICHHOTO JTaHHOW  (QenepanbHOil  pabodeil  mporpaMMoil,  BBIJCISIOT:  OCBOCHHBIC
o0ydarolMMHCs Hay4dHbIE 3HAHUS, YMEHHUS M CIOCOObI NecTBUH, creruduyeckue uisd IpeaMeTHON
obnactT «XUMUS», BHUIBI JESITEIBHOCTH IO MOJYYCHHUIO HOBOTO 3HAHUS, €ro HHTEpIpeTaluH,
MpeoOpa30BaHUIO U MPUMEHEHHUIO B Pa3IMUHbIX YYEOHBIX U HOBBIX CUTYalLIHSIX.

K xonmy oOyuenuss B 8 kJiacce mpeaMeTHBIE pe3yibTarhl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTb C(POPMHUPOBAHHOCTD y OOYUAIOLINXCS YMEHU:

® DPACKpPBIBATh CMBICT OCHOBHBIX XUMHYECKUX TOHITHI: aTOM, MOJIEKYJIa, XHMHUYECKUMA PIIEMEHT,
MIPOCTOE BEI[ECTBO, CJIOKHOE BEIIECTBO, CMECH (OMHOPOAHASI U HEOJHOPOHAS ), BAICHTHOCTD,
OTHOCUTEJIbHAS aTOMHAsI U MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J0JIsI XUMUYECKOTO 3JIEMEHTA B COSAMHEHUH, MOJIAPHBIN 00bEM, OKCH/T, KUCITOTA,
OCHOBaHUE, COJIb, JIEKTPOOTPHUIIATEIIBHOCTD, CTETICHh OKHCIICHHSI, XUMUYECKasl peaKITus,
KJIacCUUKAIUS PEAKINI: peaKIUK COSTMHEHUS, PEaKIIUU PA3JIOKEHUS, PeaKIIH 3aMEIeHUS,
peakuuu oOMeHa, 9K30- ¥ SHJOTEPMHUUSCKHUE PEAKIINH, TeTIIOBON d3PPEKT peakInu, Ipo aroma,



AIIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTallb, paIUyC aTOMa, XUMHYECKasl CBSI3b, MOJSIpHAs U
HETOJISIpHAsI KOBAJIEHTHAs CBA3b, MOHHAS CBSI3b, HOH, KATUOH, aHUOH, PACTBOP, MaccoBast 10JIst
BellecTBa (MPOIICHTHAs! KOHIIEHTPALIKsI) B paCTBOPE;
® WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITHI U MPUMEHSTH 3TU MOHATUS
MIPU ONKMCAHUU BEUIECTB U UX MPEBPAILCHUI;
® JICIOJIH30BATh XUMHUYECKYIO CUMBOJIUKY ISl COCTABICHUS (JOPMYIT BEIISCTB U YPABHCHHIA
XUMHUYECKHUX PEaKIIUii;
® OIpeNesaTh BAJIGHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETICHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COETMHEHUSX, IPUHA/IICKHOCTH BEIIECTB K ONPEICIEHHOMY Kilaccy
COeMHEHMI 110 popMyliaM, BUJ XUMUYECKOHN CBSI3U (KOBaJICHTHASI U MOHHAS) B HEOPTaHUYECKUX
COCJIMHECHMUSIX;
e packpsiBath cMbIch [lepuoanueckoro 3akona /1. 1. MenneneeBa: 1eMOHCTPUPOBATh
MMOHUMaHHUE MEPUOUYECKON 3aBUCUMOCTH CBOMCTB XUMHUECKUX 3JIEMEHTOB OT UX MOJIOXKEHUS B
[lepuonuueckoii cucteme, 3aKOHOB COXPAaHEHUSI MAcChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHUs], 3aKOHa ABOTapo;
® OIMCHIBATH U XapaKTepU30BaTh TaOMMIHYIO (hopMy [lepromudeckoit CHCTEeMbl XUMUYECKUX
AIIEMEHTOB: pa3INy4aTh MOHATHUS «IVIaBHAs MoArpyIma (A-rpynmna)» u «nodoynas noarpynna (b-
TpyIna)y», Majible U OOJIbIINE TEPUOIbI, COOTHOCUTH 0003HAYEHUS, KOTOPbIE HMEIOTCS B Ta0NIUIIe
«Iepuonnueckas cucteMa XumMuiueckux iemMeHToB 1. 1. Menaeneesa» ¢ 4uCI0BbIMU
XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUECKHUX JIEMEHTOB (COCTaB | 3apsij sijapa, ollee
YHCIIO JEKTPOHOB U PaCIpeeNIieHUE UX MO AIEKTPOHHBIM CIIOSIM);
¢ KIaccH(PUIMPOBATH XUMHYECKUE IIEMEHTBI, HCOPTAHUYCCKUE BEIICCTBA, XUMHYCCKHEC
peakuuu (Mo YMCIy U COCTaBY YYaCTBYIOUIMX B PEAKI[UU BEILIECTB, MO TEIIIOBOMY dPEKTY);
® XapakTepu30BaTh (OMHUCHIBATH) OOIIME XUMUIECKUE CBOMCTBA BEIIECTB PA3TUYHBIX KIIACCOB,
MOATBEPXkKAasi ONKMCaHUE TPUMEPAMH MOJIEKYISPHBIX YPABHEHUI COOTBETCTBYIOIINX
XUMHYECKHX PEAKIIHIA;
® [IPOTHO3MPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOT'O COCTAaBa,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX MPEBPAIICHUH B PA3TUYHBIX YCIOBUSX;
® BBIUKCIIATh OTHOCUTENBHYIO MOJIEKYISPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTA 110 (GOpMyJie COSTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B PaCTBOpPE,
MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKIuu;
® TIPUMEHSATH OCHOBHBIE ONEPAIIMU MBICIIUTEIILHON JACSITEIIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHUeE, 0000IIeHIEe, CHCTEMATU3AIINIO, KIIACCU(UKAIIUIO, BBISIBICHUE TPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — ISl U3yUEHUsl CBOMCTB BEIIECTB M XUMHUECKUX PEaKIUi, ECTECTBEHHO-
Hay4YHBIE METOJIbI TO3HAHUSI — HAOIIOJIEHNE, U3MEPEHUE, MOJICITUPOBAHNE, YKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIN );
e CiieloBaTh MPAaBUJIAM MOJIB30BAHMS XUMUUECKON TTOCYION U 1ab0paTopHBIM 000PYIOBaHHUEM,
a TakKe TpaBuIaM OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKITUSIMH T10
BBITIOJTHEHHIO JIA0OPATOPHBIX XMMHYECKHUX OIBITOB IO MOTYYCHUIO U COOUpaHHIO Ta3000pa3HbIX
BEIIECTB (BOAOPO/A U KUCIOPOA), IPUTOTOBICHUIO PACTBOPOB C OMPENEIEHHON MacCOBOM
JI0JIel pacTBOPEHHOTO BEIIECTBA, TUTAHUPOBATH U TPOBOAUTH XUMHUECKHE YKCIIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IIEJIOUEH U KUCIIOT C IIOMOIIBI0 WHIUKATOPOB (JIAKMYC,
(benondragerH, METUIOPAHXK U IPYTHE).

K xoHiry oOy4enus B 9 kiiacce mpeMeTHbIE pe3ylIbTaThl Ha 0230BOM YPOBHE JIOJKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH Y OOYUAIOIINUXCSI YMEHHM
® DPACKpPBIBATh CMBICI OCHOBHBIX XUMHYECKUX MOHITHI: XUMHUYECKUI JIEMEHT, aTOM, MOJIEKYIa,
WOH, KaTHOH, aHUOH, IPOCTOE BEIIECTBO, CJI0KHOE BEIECTBO, BAJICHTHOCT,
EKTPOOTPULIATETBHOCTD, CTENIEHb OKUCIICHUS, XMMUYECKasl PEaKIIMsl, XUMHUUYECKasl CBA3b,
TeTI0BOM 3(h(heKT peaknu, MOJIb, MOJISIPHBIN 00BEM, paCTBOD, HNEKTPOJIUTHI, HEAIEKTPOIUTHL,



ANIEKTPOJIUTHYECKAs TUCCOLMALINS, PEaKIIMH HOHHOTO 0OMeHa, KaTaau3arop, XUMHUECKOe
paBHOBecue, 00paTuMble 1 HEOOPAaTHUMbIE PEaKIH, OKHCIUTEIbHO-BOCCTAHOBUTEIILHBIC
peaKIiy, OKHCIUTEb, BOCCTAHOBHUTENb, OKHCICHHE U BOCCTAHOBJICHHUE, aJNIOTPOIIHS,
amM(pOTEepHOCTh, XUMUUYECKas CBA3b (KOBAJICHTHAs, HOHHAS, METAJUTMUECKas ), KpUCTAJIMYecKas
pelérka, KOppo3us METaJIOB, CIJIaBbl, CKOPOCTh XUMUYECKOHN peaklnu, MPeaeIbHO
nonyctuMas konrenTpauus [1JIK BemecTsa;

® JUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMUYECKUX MOHATUIN U IPUMEHSITH 3TU MOHITUS
IIPU OTIMCAHHUH BEIIECTB U UX MPEBPAIICHUH;

® JICIOJb30BATh XUMUUYECKYIO CUMBOJIUKY ISl COCTaBICHUS (pOPMYIT BEIECTB U YPaBHEHHIA
XMMHYECKHX PEAKLIHIA;

® OIpelessaTh BAJIGHTHOCTD U CTENEHb OKUCIICHHSI XUMUYECKUX 3JIEMEHTOB B COSAMHEHMSIX
Pa3IUYHOTO COCTaBa, MPUHAICKHOCTD BEIIECTB K ONPEAeIEHHOMY KJIacCy COCTUHEHUN 110
dbopmynam, BUJ XUMUYECKON CBsA3H (KOBaJIEHTHAsI, NIOHHAs!, METAJUINYECKasi) B HEOPraHUYECKUX
COEMHEHUSX, 3apsij HOHA 110 XUMUYECKOU (hopMyIie, XapaKTep Cpebl B BOIHBIX PACTBOPAx
HEOPTraHMYECKUX COCTMHEHNUH, TUIT KPUCTAITMYECKON PEeIETKA KOHKPETHOTO BEIIECTRA,

e packpsiBath cMbich [lepuonuueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH €T0
MMOHMMAaHHMeE: ONKCHIBATh U XapaKTepH30BaTh TabmuuHyto ¢popmy lleproanyeckoit cuctemMsbl
XUMHAYECKHUX AJIEMEHTOB: Pa3JInYaTh MOHATHS «IVIaBHAS MOATpyNIa (A-rpyrnima)» u «no0odHast
noarpymnmna (b-rpymnmna)y, Manbie 1 OOJbIIIHe EPHUOAbI, COOTHOCUTH 0003HAYEHH S, KOTOPHIE
HUMEIOTCS B IEPUOANYECKON TAOIUIIE, C YHCITOBBIMU XapaKTEPUCTUKAMU CTPOSHUS aTOMOB
XUMHAYECKHUX AJIEMEHTOB (COCTaB | 3apsij sapa, 00IIee YMCIIO IEKTPOHOB U pacIpeie]ieHue uX
IO AJIEKTPOHHBIM CJI0SIM), OOBSICHATH O0IIME 3aKOHOMEPHOCTH B I3MEHEHUH CBOMCTB AJIEMEHTOB
Y UX COEIMHEHUH B Mpeenax MajblX MepUOJ0B U ITIABHBIX MOATPYII C YIETOM CTPOCHUS UX
aTOMOB;

e KJIAacCU(PUIHUPOBATh XMMUYECKHE HIEMEHTbI, HEOPraHNUECKHE BEIECTBA, XMMUYECKHUE
peaxiu (10 YHUCITy U COCTaBY YYacCTBYIOIIUX B PEAKIIMU BEIIECTB, 110 TEIIIOBOMY 3D EKTY, 10
W3MEHEHHIO CTETICHEH OKMCIIEHUS! XUMHUECKUX DJIEMEHTOB);

® XapakTepu30BaTh (OMMCHIBATH) OOLIME U crieU(pUUECKUe XUMUYECKHE CBOWCTBA MPOCTHIX U
CIIOKHBIX BEIIECTB, TIOATBEPIKAAsl OMMCAHNE TPUMEPAMU MOJIEKYISIPHBIX M HOHHBIX YpaBHEHUH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMA;

® COCTaBJIATh YPAaBHEHUS NEKTPOITUTUYECKON TUCCOUMAIMN KUCIIOT, IETOUE U COJIEH,
MIOJIHBIE U COKpAIIEHHBIE YPABHEHUS peakluii HOHHOTO OOMEHa, YpaBHEHMSI PeaKIHid,
MOATBEP)KJAIOIINX CYLIECTBOBAaHHE T€HETHUECKON CBSI3U MEX/1y BELIECTBAMU Pa3IMUHBIX
KJIACCOB;

® PaCKpbIBATh CYIIHOCTb OKHCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKLUI TOCPEACTBOM
COCTaBJICHUS SJICKTPOHHOTO OajlaHCca ATHX PeaKIuii;

® [IPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTHU OT X CTPOEHUS, BOZMOKHOCTH
MIPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B PA3INIHBIX YCIOBUSX;

® BBIYUCIIATH OTHOCUTENBHYIO MOJIEKYISPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJTIO
XUMHAYECKOTO dIEMEeHTa 10 (hopMyJie COeTMHEHHSI, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE,
MPOBOAMTD PACUETHI IO YPABHEHUIO XMMUYECKOI peakini;

e co0OmoAaTh NpaBuiia NOJIb30BAHMS XUMUUECKOH MOCYA0M U 1abopaTopHbIM 000pyIOBaHUEM, a
TaKXe MpaBuia 00paleHus ¢ BeIECTBAMU B COOTBETCTBHM C HHCTPYKIIUSMH IO BHITIOJIHEHUIO
712a00paTOPHBIX XUMHUECKUX OMBITOB IO OJTYYEHHUIO M COOMPAHUIO Ta3000pa3HbIX BEIECTB
(aMmMmaka M yIJIeKUCIoro rasa);

® TIPOBOIUTH PEAKIIMH, TIOATBEPKAAOIINE KaUeCTBEHHBIN COCTAaB Pa3IMYHbBIX BEIIECTB:
pacrmo3HaBaTh ONBITHBIM ITYTEM XJIOPHI-, OpOMU-, HOIUI-, KapOoHaT-, pocdar-, cuamkar-,
cynb(dar-, THAPOKCUI-UOHBI, KATHOHBl aMMOHHUS U MOHBI U3YYEHHBIX METAJUIOB,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOpaX HEOPTaHMUECKUX BELIECTB;



® TIPUMEHSATH OCHOBHBIE ONEPAIlMU MBICIIUTEIHON ACSITEIIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHUE, 0000IIeHNE, CHCTEMAaTU3AIINIO, BBISIBICHUE TPUYUHHO-CIICICTBEHHBIX CBSA3CH — TS
M3Y4YEHUS CBOMCTB BEIIECTB M XUMUUYECKUX PEAKITNi, €CTECTBEHHO-HAYYHBIC METO/IbI TO3HAHMS

— HaONroIeHUE, U3MEPEHHE, MOJIEITMPOBAHHE, IKCIIEPUMEHT (peabHbIN U MBICIIEHHBIH).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HawnmenoBanwme KomnaecTBo yacoB OnexkTpoHHBIE (UG POBEIE)
/T1 pasnesioB U TeM Bcero KonTpoinb [IpakTu o0pa3oBaTeNbHbBIE PECYPCHI
POTPAMMBI HBIC YecKue
paboThI paboThI
Pasnen 1. [lepBoHayaibHble XUMHYECKHE MIOHSATHS
11 XuMus — BaKHas 5 0 2 bubmuoreka [IOK
00acTh https://m.edso0.ru/7f41837c
€CTECTBO3HAHMS U
MPAKTUYECKON
JIeSITeNIbHOCTH
YyesioBeKa
1.2 BemecrBa u 15 1 0 bu6mmoreka [IOK
XUMHYECKHE https://m.edso0.ru/7f41837c
peakuuu
Wroro no pazgeny 20

Pa3ges 2. BaskHeiimme npeAcTaBUTeIM HEOPTaHUYECKUX BelECTB

2.1 Bosznyx. Kucnopon. 6 0 0 bubmuoreka [JOK
[TousTue 06 https://m.edso0.ru/7f41837¢
OKCHJIaX

2.2 Bonopon. [Tonsitue 8 0 1 bubmuoreka LIOK
0 KHUCJIOTax U COJISIX https://m.edsoo.ru/7f41837¢c

2.3 Bopa. PactBopsl. 5 1 1 bu6mmoreka [IOK
[TonsiTre 06 https://m.edso0.ru/7f41837c
OCHOBAHUSX

2.4 OCHOBHBIC KIIACCHI 11 1 1 bu6mmoreka [IOK
HEOPraHWYECKUX https://m.edsoo0.ru/7f41837c
COETMHEHUN

Hroro mo paznenry 30

Pasznea 3. [lepuonuyeckuii 3akon u [lepuognueckas cucrema xummnueckux daementos 1. U.
MenaeneeBa. CTpoeHue aToM0OB. XUMHYeCKas CBSA3b. OKUCIUTENIbHO-BOCCTAHOBUTE/IbHbIE

peakuuu
3.1 [lepunoguueckuii 7 0
3aKOH U
[Ieprognueckas
cHcTeMa
XHUMHUYECKUX
snemenToB /1. W.
Meuneneesna.

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c

Ctpoenue atoma

3.2 XuMH4ecKast CBSI3b. 8 0 bubmuoreka [IOK
OKHCIIUTENBHO- https://m.edso0.ru/7f41837c
BOCCTAHOBUTCJIIbHBIC
peaxkuuu

Hroro no pazneny 15
PesepBHOE Bpems 3 0 0 bubmmoreka [IOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO 68 4 5
YACOB IIO ITPOI'PAMME
9 KJIACC
Ne HaumenoBanue KomnyecTBo yacoB DieKTpoHHbIE (LIU(PPOBHIC)
/11 paszesioB U TeM Bcero  Kontponm  Ilpaktny  oOpa3oBareibHBIC pECYPChI
IIPOrpaMMBbI bHBIC eCKHUe
pabdoThl paboThl

Paznea 1. BemecTBo 1 XUMHYECKHE PeaKIIUN
11 [ToBTOpEHue u 5 1 0
yriyOsieHrue 3HaHu’
OCHOBHBIX Pa3/IeiioB
Kypca 8 kiiacca
1.2 OcCHOBHBIE 4 0 0
3aKOHOMEPHOCTH

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

bub6moreka [IOK
https://m.edsoo.ru/7f41a636

XUMHUYCCKUX

peaxkuuit

bubmuoreka [IOK
https://m.edso0.ru/7f41a636

13 DJNEeKTpOoNIUTHYECKas 8 1 1
JMCCOLMALIUS.
XuMHuuecKue
peaxiuu B

pacTBopax
Hroro no paszneny 17

Paznen 2. Hemerasjibl M UX COCAUHEHUSA

2.1 OO6mas 4 0 1 bub6moreka [IOK
XapaKTEePUCTHKA https://m.edso0.ru/7f41a636
XUMHUYECKHUX

snemMeHToB VIIA-
rpynnsl. ['anorenst

2.2 O6mas 6 0 0 bu6muoreka [IOK
XapaKTEePUCTHKA https://m.edso0.ru/7f41a636
XAMHUYECKUX

anemMeHToB VIA-
rpynmnbl. Cepa u eé
COETMHEHUS

2.3 O6mas 4 0 1
XapaKTepUCTHKA

Bbubmuoreka [IOK
https://m.edsoo.ru/7f41a636
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XUMHUYECKHX
2JIEMEHTOB VA-
rpynnsl. A30T,
docdop u ux
COCJIMHECHUS

2.4 O6mas 8 1 2
XapaKkTepUCTUKa
XUMHUYECKHUX
aneMeHToB [VA-
rpyIIbl. YIIepoa u
KPEMHHU U UX
COCJIMHECHUS

Wroro mo pazneny 25

Pazgen 3. MeTaJiIbl M UX COeAUHECHUSA

3.1 OO6mme cBolicTBa 4 0 0
METaJIJIOB
3.2 Baxnetimue 16 1 2
METaJUIbl U UX
COEIMHEHMS
Wroro mo pazneny 20

Pasnen 4. XuMus u okpy:kaomas cpeiaa
4.1 BemecTBa n 3 0 0
Marepualbl B KU3HU

YeII0BEKA
Hroro no paszneny 3
PeszepBHOe Bpems 3 0 0
OBUIEE KOJIMYECTBO 68 4 7
YACOB IIO ITPOT'’PAMME
IHOYPOUYHOE INIVTAHUPOBAHHUE
8 KIIACC
No Tema ypoka KonuuectBo uacos Hata
/o Bcero  Kontponms  [lpaktn  m3yuenus
HBIE YecKue
paboThI paboTsI
1 [Ipeamer xumuu. 1 0 0 02.09.24
Ponbs xumun B
JKU3HU YEI0BEKa.
Tena n BemecTBa
2 ITonsarue o MeTogax 1 0 0 05.09.24
IO3HAHUS B XUMHUU
3 Ipakmuyeckas 1 0 1 09.09.24

bubanoreka [IOK
https://m.edsoo.ru/7f41a636

bubmoreka [IOK
https://m.edsoo.ru/7f41a636
bubmuoreka [IOK
https://m.edsoo.ru/7f41a636

bub6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6muoreka [IOK
https://m.edsoo.ru/7f41a636

rouna\Procra
Hcnonb3oBanue
1ab0OPaTOPHOTO U
1u(poBOTO
o0opynoBanus (LEHTP
«Touka poctay).

Hudposas naboparopus
udpoBoit maTunk
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10

11

12

13

14

paboma Ne 1
«IIpaBwmia paboThI B
naboparopuu u
pUEMBI 0OpaILIEHUS
C JJaOOpaTopHbIM
00opyIOBaHUEMY
YucThle BelecTBa U
cMmecH. CnocoObl
paszesieHust cMecen
Ilpakmuueckasn
paboma Ne 2
«Pa3nenenue cmeceit
(Ha mpumepe
OUMCTKU
TTOBAPEHHOM COJIH )»
ATOMBI U MOJICKYJIbI
XUMHYECKUE
3JICMEHTHI. 3HAKH
(cuMBOJIBI)
XAMUYCCKUX
DJICMECHTOB
[IpocTblie U cnoXHBIE
BEIIECTBA

ATtoMHO-
MOJIEKYISIPHOE
y4eHHE

3aKOH MOCTOSHCTBA
cOoCTaBa BEIECTB.
Xnmuyeckast
dhopmymna.
BanentHOCTD
aTOMOB XHUMHUYECKHX
DJIEMEHTOB
OrHocHTeIbHAS
aToMHas Macca.
OTtHOCUTEIRHAS
MOJIEKYJISIpHAsi Macca
MaccoBas 10
XAMUYECKOTO
DJIEMEHTA B
COCIMHECHU U
KomnaectBo
BelecTBa. MoJb.
MomnsipHas macca
dusndeckue u
XAMUYECKUE
SIBJICHHSA.

12.09.24

16.09.24

19.09.24
23.09.24

26.09.24

30.09.24

03.10.24

14.10.24

17.10.24

21.10.24

24.10.24

TEMIIEPaTy Pl
CnuproBka Ceya.

Hudposas
nabopaTtopus.



15

16

17

18

19

20

21

22

Xumudaeckast
peakuus

IIpu3naku u
YCIIOBUSI IPOTEKAHUS
XUMHAYECKHUX
peaKkuuit

3aKOH COXpaHECHUS
MaccChl BEIISCTB.
Xumudeckue
ypaBHEHUS

Breraucnenus
KOJIMYECTBA, MAaCCHI
BEIIECTBA I10
YpaBHEHUSIM
XUMHAYECKHUX
peakuuii
Knaccudukanus
XHUMHYECKHX
peakiuii
(coenuHeHus,
pa3oKeHuUs,
3aMeIIeHHs], OOMEHA)
M. B. JlomoHOCOB —
Y4EHBIN-
DHITUKJIOIEICT.
O06o06meHue U
CHCTEMAaTH3aIUs
3HAHUH
Koumponvnasn
paboma Nel o Teme
«BemmectBa n
XAMUYECKUE
peaKIum»

Bo3nyx — cmech
razos. Cocras
Bo3ayxa. Kucnopon
— DJIEMEHT U
MIPOCTOE BEIIECTRBO.
O30H

duznueckre n
XHMHYCCKHE
CBOMCTBA KHCJIOPOAA
(peakuuu
OKHCJICHMS,
ropenue). [lonstue

28.10.24

31.10.24

05.11.24

07.11.24

11.11.24

14.11.24

25.11.24

28.11.24

Becn
TEXHOXUMUYECKHE WU
3IIEKTPOHHBIC; CBEYA;
K0JI0a IJTOCKOIOHHAS
250 mu1; T0KKa I
COKUTAHMS

BEIIIECTB



23

24

25

26

27

28

29

30

31

00 oKcHmax
CrniocoOsl
MOJTY4eHUS
KHCIIOpOJia B
naboparopuu u
MIPOMBIIIUICHHOCTH.
[Ipumenenue
KHCIIOpo/ia
Termosoit apdexr
XUMHYECKOMN
peaKkInu, MOHITHE O
TEPMOXUMUYECKOM
ypaBHEHUH, IK30- U
SHJOTEPMUYECKHUX
peaKkuusax

TorumBo (HedTh,
yrojb U METaH).
3arpsi3HeHUE
BO3/yXa, CITIOCOOBI
ero
MpeA0TBpaICHUS
Ilpakmuueckas
paboma Ne 3 1o
teme «llonyduenue u
cobupanue
KHCJIOpOAa,
W3Y4YEHUE €ro
CBOMCTB»

Bonopon — snemeHnt
Y TIPOCTOE
BEIIECTRO.
Haxoxnenue B
pupozae
dusnyecKue u
XUMHUYECKHUE
CBOMCTBA BOIOPO/IA.
[Ipumenenne
BOJIOpOJIA

[TonsiTue o kucIoTax
U COJIAX

Crnioco6b1
MOJTY4eHUS
BOZIOpOJIA B
nabopaTopuu
[IpakTrueckas
paborta Ne 4 o Teme
«Tonyyenue u

0

02.12.24

02.12.24

05.12.24

09.12.24

12.12.24

16.12.24

19.12.24

23.12.24

26.12.24

udposas nadoparopus
JeMoHcTpalmoHHOe
obopynoBaHue.
Kommuiext
000py/IOBaHHUs, TTIOCY/IBL,
PEaKTHBOB IS
YUEHUYECKUX OITBITOB.

udposas naboparopus
JleMOHCTpaInOHHOE
00opyI0BaHHE.



32

33

34

35

36

37

38

39

40

cobupanue
BOZOpO/A, U3yYECHUE
€r0 CBOMCTBY

MonspHslit 00bEM 1 0 0
razoB. 3aKOH

ABorajipo

Brorancnenus 1 0 0

00BbEMA, KOJIMYECTBA

BEIIECTBA ras3a Io

€ro U3BECTHOMY

KOJINYECTBY

BEILECTBA UIIN

00BEMY

Brruncienus 1 0 0
00BEMOB Ia30B IO

YPaBHEHUIO PEaKIuu

Ha OCHOBE 3aKOHa

00BEMHBIX

OTHOIIICHUH Ta30B

dusnueckue u 1 0 0
XAMHYECKHUE

CBOMCTBA BOJIBI

CocTaB OCHOBaHUM. 1 0 0
IToustue 06

WH/IUKATOPax

Bona xak 1 0 0
pacTBOPUTEIT.

Hacsiennsie u

HEHACHIIIICHHBIC

pactBopbl. MaccoBast

JI0J1s1 BEIlleCTBa B

pacTBope

[IpakTnueckas 1 0 1
pabota Ne 5 o Teme

«IIpurorosnenue

pacTBOpOB ¢

ONpeneIEHHON

MaccoBOM onei

PacTBOPEHHOTO

BEIIECTBa»

KonTponbHas pabota 1 1 0
Ne2 o teme

«Kucnopon.

Bonopoxn. Boga»

OKCHIBI: COCTaB, 1 0 0

Kommiekr
00opynoBaHus, MOCYIHI,
PEaKTHBOB IS
YUEHUYECKUX OIBITOB.

09.01.25
13.01.25
16.01.25
20.01.25
23.01.25 udposas naboparopusi.
udposoii pH. mwtarus c
32)KUMOM; TISITh
XMMHYECKHX CTaKaHOB
(25 mm);
27.01.25
30.01.25 ITpubop s ONBITOB €
SIEKTPUIECKUM TOKOM;
UCTOYHUK ITOCTOSTHHOTO
TOKa: IPOOUPKH — 2
IIT. TPOHYMEPOBAHHBIE;
JTy4YHHKa; CIIUPTOBKA;
npoOKu — 2 WiT,
MUHLET
03.02.25
06.02.25



41

42

43

44

45

46

47

48

49

50

KJIaccu(puKarms,
HOMEHKJIaTypa
[Tonyyenue u
XAMHYECKHE
CBOICTBa
KHCJIOTHBIX,
OCHOBHBIX H
aM(pOTEPHBIX
OKCHUIOB
OcHOBaHUA: COCTaB,
KIacCupUKaIus,
HOMEHKJIATypa

[Tonyuyenue n
XHUMHYECKHE
CBOMCTBA OCHOBaAHUM
Kucaotsl: cocras,
KJIaccu(pUKaIus,
HOMEHKJIaTypa
[Tonyuyenue n
XHUMUYCCKUC
CBOMCTBA KHCJIOT
Conu (cpennue):
HOMEHKJIaTypa,
CITOCOOBI
MOJIy4EHHUS,
XUMUYCCKHUE
CBOICTBa
Ilpakmuueckas
paboma Ne 6.
Pemrenue
AKCIIEPUMEHTAIIbHBIX
3aJ]a4 110 TeME
«OCHOBHBIE KJ1ACChI
HEOPraHUYeCKUX
COCIMHCHUI
I'eneTmueckas cBA3b
MEXy KJIaccamu
HEOPTraHUYECKUX
COCIMHECHHI
O06o061ieHue U
CHCTEMAaTH3aIUS
3HAaHUH
Koumponvuas
paboma Ne3 o Teme

0 10.02.25
0 13.02.25 Haruuk pH;
uudposas gaboparopus;
LITATUB C 32KHMOM;
MSATh XUMUYECKUX
CTakaHoB (25 mu);
MIPOMBIBAJIKA.
0 24.02.25
0 27.02.25 JlarTauk pH
0 03.03.25
0 06.03.25 Haruuk pH
1 10.03.25 Hudposas nadoparopus
Hudporoii pH. mrarus
¢ 3axuMoM. Komriext
000pyI0BaHus, MMOCYIbI,
PEaKTHBOB IS
YYEHUYECKUX OIBITOB .
0 13.03.25
0 17.03.25
0 20.03.25



51

52

53

54

55

56

57

58

59

"OCHOBHBIE KJIaCChI
HEOPraHUYECKUX
coequHeHnn"
IIepBble mONBITKU
KJ1acCuUKaIuu
XUMUYCCKUX
aneMeHToB. [lonsarue
O rpynmnax CXOIHbIX
3JIEMEHTOB
[Tepuognyeckuit
3aKOH B
IIepuonnueckas
cucrTeMa
XAMUYCCKUX
anemeHToB /I. 1.
MenneneeBa
[lepuonpl, rpymisl,
MIOATPYIIIIBI
CrpoeHue aToMOB.
CocTaB aTOMHBIX
saep. N3otomnsl
Crpoenue
AIEKTPOHHBIX
000JI04YEeK aTOMOB
2JIEMEHTOB
[Tepuognueckon
cuctemsl J]. U.
Meneneena
XapakTepucTuka
XAMHYECKOTO
3JIEMEHTA MO €ro
MOJI0KEHUIO B
[Tepuoguueckon
cucteme /1. H.
MeHpeneeBa
3HaucHHe
[Tepunonnueckoro
3aKOHA JIJIsl pa3BUTHUS
HayKH ¥ TPAKTUKHU.
. . MengeneeB —
Y4EHBIN, EAArOr U
rpaKJaHUuH
DneKTpooTpuLaTEIh
HOCTb aTOMOB
XAUMHUYECKUX
3JIEMEHTOB

HMonnas xumuaeckas

24.03.25

28.03.25

31.03.25

03.04.25

14.04.25

17.04.25

21.04.25

24.04.25

Hudposas 1abopaTopusi.



60

61

62
63

64

65

66

67

68

CBA3b

KoBanenTHas
MoJIsIpHAs
XUMHUYECKASA CBA3b

Kosanenrnas
HeTIOoJISIpHAS
XAMUYECKas CBI3b
CreleHb OKUCIICHUS
OKHCIUTEIBHO-
BOCCTaHOBHTCILHBIC
peaKIuu.
OxuciuTely u
BOCCTaHOBHTEIM.
Koumponvuasn
paboma No4 o Teme
«CTpoeHue aroma.
XuMu4decKas CBI3bY.
PesepBHbIii ypOK.
O06001menue u
CHCTEMAaTH3aIUs
3HAHUU.

PesepBHbIii yPOK.
O06o06meHue u
CHCTEMAaTH3aIUs
3HAHHUH

PesepBHBIii ypoK.
O06001menue u
CHCTEMAaTH3aI1s
3HAaHUM

OBLIEE KOJIMYECTBO
YACOB 110 ITPOI' PAMME

9 KJIACC

Ne
n/
it

1

Tema ypoxka

[Tepuognueckui

0 0
0 0
0 0
0 0
0 0
1 0
0 0
0 0
0 0
4 6

KonuuecTBo yacos

Kontpon [Ipaku

bHBIE YecKue

paboThI paboThl
0 0

28.04.25

05.05.25

12.05.25
15.05.25

19.05.25

22.05.25

26.05.25

30.05.25

02.06.25

Jlara
M3YICHUS

02.09.24

udpoBoit maTunk
TEMIIEPATYPHI
TJTATUHOBBIN; TaTUUK
TEMIIEPATYPBI
TEpMOIIapHBII

Hudposas nabopatopust
Hudposoit maTamk

TEMIIEPaTyphl
IUTATUHOBBIN; TaTUNK
TEMIIEPATYPBI
TEpMOIIapHBII

rounayProcra
Hcnonb3oBanue
J1a00paTOPHOTO U
11U poBOroO
o0opynoBaHusi (LIEHTP
«Touka pocray).



3aKOH.
[Tepuognueckas
cucrema
XUMHUYECKHUX
anemenToB /JI. H.
Menneneesa
3aKOHOMEPHOCTH B
W3MEHEHUHU CBOMCTB
XUMHUYECKHX
AIIEMEHTOB MEPBBIX
TPEX MEPUOIOB
Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
BEIIECTB

Buner xumuueckoit
CBSI3U U THIIBI
KPUCTANTNYECKUX
peLIETOK
Koumponvnasn
paboma Nel 1o Teme
«IToBTOpEHME U
yriyOneHue 3HaHu|
OCHOBHBIX Pa3/IeJioB
Kypca 8 Kiacca»
Knaccudukanus
XUMHUYECKHUX
peaxkuuii mo
pa3IUYHBIM
MIPU3HAKAM
[TonsTHE O CKOpOCTH
XUMHYECKON
peakiuu. [lonstue o
TOMOTEHHBIX U
TeTePOreHHBIX
peaKIusIx

Ilonstue o
XUMHUYECKOM
pPaBHOBECHH.
daxTopsl,
BIUSIONIINE HA
CKOpPOCTh
XUMHYECKON
peakuuu u
MOJIOKEHUE
XUMHYECKOTO
paBHOBECHs

05.09.24

09.09.24

12.09.24 Lndpposas nadoparopus
[udposoit faTunk

TEMIIEPaTy Pl
IIATHHOBBIN

16.09.24

19.09.24

23.09.24 Hudposas nabopaTopust
Hudposoit narunk
TEMIIEPaTy Pl
TUTAaTUHOBBIN

26.09.24 [udposas madoparopust
Hudporoit natunk

TeMnepaTypbl
IJIaTUHOBBINA



10

11

12

13

14

15

16

17

18

19

OKuCIUTEIIHHO-
BOCCTaHOBHTEILHBIE
peaxkuuu

Teopus
AIEKTPOITUTUYECKOU
JIACCOIIMAIINH.
CuibHbIE U cIa0bIe
AMEKTPOTUTHI
Honnble ypaBHEeHUS
peaKuuii

XUMUYECKHE
CBOICTBA KHUCJIOT U
OCHOBaHHUH B CBETE
IIpe/ICTaBICHUH 00
AIEKTPOITUTUYECKON
JTUCCOITUAIUH.
XUMUYECKHE
CBOICTBA COJIEH B
CBETE
MIpe/ICTaBICHH 00
ANEKTPOIUTUUYECKOM
JUCCOIHAITUT
ITonsitue o
TUAPOJIN3E CONIEH
O6001mmenue u
CUCTEMaTH3aLINs
3HAaHUU
Ilpaxmuueckasn
paboma Ne 1.
«Pemenue
AKCIIEPUMEHTAIIbHBIX
3a/1a9»
Koumponvnas
paboma No2 mio Teme
«INEeKTPOTUTHYECKA
sI TACCOIUALIUS.
XuMHUYecKue
peakiuu B
pacTBopax»

O61mmas
XapaKTEPUCTHKA
raJoreHoB.
XuMHUYECKHe
CBONCTBA Ha
puMepe XJiopa
XIJI0pOBOIOPOLI.

30.09.24

03.10.24

14.10.24

17.10.24

21.10.24

24.10.24

28.10.24

31.10.24

05.11.24

07.11.24

11.11.24

Hudposas nabopatopust
Hudposoit maTuamk

ANEKTPONPOBOTHOCTH

Hudposas maboparopus
Hudposoit maTuamk

SJICKTPOIIPOBOAHOCTHU

Hudposas nabopatopust
Ludposoit narunk

3NEKTPONPOBOJHOCTH

Hudporas nabopaTopust
Hudposoit narunk

AIEKTPOIPOBOJHOCTH

Hudposas sabopaTopust

udposas madopatopust



20

21

22

23

24

25

26

ConsaHas KuCIIoTa,
XUMUYECKHE
CBOICTBa,
MOJIy4eHHE,
MIPUMEHEHHE
[IpakTnueckas
pabora Ne 2 o Teme
«Tonyyenue
COJIIHOM KHCJIOTHI,
HU3y4YEHHUE €€
CBOMCTB»
Beruucnenus no
ypaBHEHUSIM
XUMHUYECKHUX
peaKkiui, eciu OANH
W3 pEareHTOB JIaH B
M30BITKE

Ob6mas
XapaKTePUCTHUKA
3nemMeHToB VIA-
TPYIIIBI
Annorpomnssie
MOIU(DUKALIUY CEPBHI.
Haxoxnaenue cepbl u
€€ COeZIMHEHNUH B
MIPUPOJIE.
XUMUYECKHE
CBOMCTBA CEPBI
Ceposonopon,
CTpOCHHE,
¢buznueckue u
XUMUYECKHE
CBONCTBA

Oxcuppl cepsl.
CepHas Kucnora,
¢buznueckue u
XUMUYECKHUE
CBOMCTBA,
MIPUMEHEHHE
XuMHuyeckKue
peaKInu, JIexKane B
OCHOBE
MIPOMBIIIUIEHHOTO
crioco0a morydeHust
CEpPHOM KHUCIIOTHI.
XHUMHYECKOE
3arpsi3HEHUE

14.11.24 Hudposas nabopatopust
Kommiekt

o0opynoBaHus, MOCYIHI,
PEaKTHBOB IS
YUYEHHYECKHUX OIBITOB.

25.11.24

28.11.24

02.12.24

05.12.24

09.12.24

12.12.24



27

28

29

30

31

32

33

34

OKPYKAIOLIEH Cpe/Ibl
COETMHEHUSIMH CEpBI
Brruncienue
MacCOBOM 101
BBIXO/1a MPOJIYKTA
peakiuu

O61mas
XapaKkTepUCTUKa
a1eMeHTOB VA-
rpyIIbL. A30T,
pacrpocTpaHeHue B
pupoze,
¢dusnyeckue u
XUMUYECKHE
CBOICTBa

AMMuax, ero
(dbuznveckue u
XUMHUYECKHE
CBOMCTBA,
MOJIy4eHHUE U
MIPUMEHEHHE
Ilpakmuueckas
paboma Ne 3 1o
teme «llonyyenue
aMMUaKa, U3y4yeHue
€ro CBOMCTB»
A3oTHas kuciora, eé
¢buznueckue u
XUMUYECKHUE
CBOMCTBA
Hcnonb3oBanne
HUTPATOB U COJIEU
aMMOHHUS B KQUeCTBE
MUHEPATbHBIX
yIOOpEHUH.
XUMHUYECKOE
3arpsi3HEHUE
OKpYKAIOIIEH Cpe/Ibl
COCIMHECHHSIMU a30Ta
docdop. Oxcnn
docdopa (V) u
dbocdopHas kuciora,
¢buznyeckue u
XUMHUYECKHE
CBOICTBa,
MoJTy4yeHue
Hcnonb3oBanue

0

16.12.24

19.12.24

23.12.24

26.12.24

26.12.24

09.01.25

13.01.25

16.01.25

Hudposas nabopaTopust
Komriekt

000pyI0BaHMsl, HOCYIBL,
PEaKTUBOB IS
YYEHHYECKHUX OIIBITOB.



35

36

37

38

39

40

41

dbocdaros B
Ka4eCTBE
MUHEPATbHBIX
yIOOpEHUH.
3arpsi3HeHue
IIPUPOIAHOU Cpenbl
dbocharamu
VYronepon,
pacnpoCcTpaHeHHUE B
pupozae,
¢dusnveckue u
XUMHUYECKHE
CBOMCTBA

Oxcuapl yrepona,
ux GU3NYECKUE U
XUMUYECKHUE
CBONCTBA.
DKOJIOTMYECKHE
poOIeMBl,
CBSI3aHHBIE C
OKCHJIOM yTJIepoza
(V)

VYronpHas KUCIIOTa U
e€ comu
Ilpaxmuueckasn
paboma Ne 4 1o
teMme "[lonydenne
YIJIEKHUCIIOTO ra3a.
KauectBennas
peakuus Ha
kapOoHar-uoH"
[TepBoHauanbHbIC
MOHSTHSI 00
OpraHuYeCKUX
BEIECTBAX KAK O
COEIMHEHUSX
yriepona
Kpemnuii u ero
COETMHEHUS
Ilpakmuueckas
paboma Ne 5.
Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJ1a4d 1o TeMeE
«Baxnenmmue
HEMETAJIJIBI U UX
COEIMHEHUS»

0

0

0

1

0

0

1

20.01.25

23.01.25

27.01.25

30.01.25

03.02.25

06.02.25

10.02.25

Hudposas nabopaTopust
Kommuiext

000pyI0BaHus, MMOCYIbI,
PEaKTHUBOB ISt
YUCHHUYCCKUX OIIBITOB.

Hudporoit naTank
ANEKTPOIPOBOTHOCTH .

Hudposas sabopaTopust
Kommnext

000pyaoBaHus, MOCYIHI,
PEaKTHBOB IS
YUEHUUYECKUX OIBITOB.

Hudposoii naTumnk
AJIEKTPOTIPOBOTHOCTH .



42

43

44

45

46

47

48

49

50

51

52

Koumponvuas 1 1 0
paboma Ne3 1o Teme

«Baxxneimue

HEMETAaJIbl U UX

COCIMHCHMS

OO6mias 1 0 0
XapaKTepUCTHKa

XHUMHYECKHX

3JIEMEHTOB —

METAaIOB.

Meramndeckas

CBS3b U

MeTaInJdecKas

KpUCTAIITUYECKas

pemeTka.

dusnyeckue

CBOMCTBa METAJIJIOB

XuMHYECKHUE 1 0 0
CBOICTBa METAJIJIOB.

DNEKTPOXUMUYECKHU

U sl HaPsKEHNUN

METAaIOB

OO6mrue crocoObl 1 0 0
MOJIy4eHUS

MeTamoB. CILTaBEL.

Breraucnenus 1o

YpaBHEHUSIM

XAMUYECKUX

pEeaKIHnii, €CIN OJJUH

W3 peareHTOB

COZIEP’KUT MPUMECH

ITonsTre o Koppo3uu 1 0 0
METaJIJIOB
Illenounbic MeTaIIBI 1 0 0

Oxcuabl 1 1 0 0
THJIPOKCHTBI HATPHS

M KaJns

[emouHo3eMeIbHbIC 1 0 0
MeTaJlIBl — KaJIBITNH

1 MarHum

Baxueimue 1 0 0
COCIMHEHHUS

KaJIbLIUA

O06001menue u 1 0 0
CHCTEMAaTH3aIus

3HAHHUH

JKécTkocTh BOIBI U 1 0 0

13.02.25

24.02.25

27.02.25

03.03.25

06.03.25

10.03.25

13.03.25

17.03.25

20.03.25

24.03.25

28.03.25



53

54
55

56

57

58

59

60

61

62

CrocoObl €€
yCTpaHEHUs
IIpakmuueckas
paboma Ne 6 o
teme "JKEcTkocTh
BOZIbI KU METOJIBI €€
ycTpaneHus"

AnroMuHHR
AmdorepHbie
CBOMCTBA OKCH/JIA U
THJIPOKCHIA
Keneszo

Oxcuupl,
THAPOKCUIIBI U COJIH
xenesa (I1) u xxenesa
(rm

O06001enue u
CHUCTEMAaTH3aLIMs
3HAHUH
Ilpakmuueckas
paboma Ne 7.
Pemienue
AKCIEPUMEHTATBHBIX
3a7a4 110 TeMe
«Baxxneiimue
METAJIIbI U UX
COCIMHEHUS
Breraucnenus 1o
YpaBHCHUSIM
XUMHYECKHX
peaxuui, eciiu oJuH
W3 pEareHToB JIaH B
HU30BITKE UIIN
COACPKUT MPUMECH.
Brraucnenus
MacCOBOH JOJIH
BBIXOJIa MPOTYKTA
peakuu
O06o061eHue u
CHUCTEMaTH3aIIMs
3HAHUH
Koumponvuas
paboma Ne4 o Teme
«Baxueimme
METAJIIbI U UX

1 31.03.25
0 03.04.25
0

0 14.04.25
0 17.04.25
0 21.04.25
1 24.04.25
0 28.04.25
0 05.05.25
0 12.05.25

udposas madoparopust
Kommexr

000pyI0BaHus, MOCYIHI,
PEaKTHBOB TS
YYCHUYECKUX OIBITOB.

Hudposas maboparopus
Hudporoit matank

JIaBIICHUS .

Hudposas nabopaTopust
Kommnnekr

000pyI0BaHMsI, HOCYIBL,
PEaKTUBOB IS
YYEHUYECKHUX OIIBITOB.



63

64

65

66

67

68

OBLIEE KOJIMYECTBO
YACOB I10 ITPOI' PAMME

COCTUHCHHUS)
BemecTBa n
MaTepuabl B
TIOBCETHEBHOM
JKM3HHU YeI0BEKa
XHUMHUECKOE
3arpsi3HEHUE

OKpY’Karollen cpeiibl

Pone xumum B
pereHun
SKOJIOTHYECKHUX
pooiieM

PesepBHbIii ypOK.

O06001IeHue 1
cUCTEMaTU3aLUs
3HAHUHU

PesepBHbIit ypoK.

0O0600uIeHNe U
CUCTEMATU3ALIMSA
3HAHUH

PesepBHbIii ypOK.
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YYEBHO-METOIANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOTI'O ITPOIECCA

OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JJIS1 YYEHHUKA.

* Xumus . 8 kimacc: 0a30BbIi ypoBeHb: yueOHuK; rmoa pea. ['abpuensa O.C., Octpoymos WU.T.,
CnanxoB C.A. M.: «IIpocsemenue» 2024.

* Xumus . 9 kimacc: 6a30BbIi ypoBeHb: yueOHuk; rmoa pea. ['abpuensa O.C., Octpoymos WU.T.,
CnanxoB C.A. M.: «IIpocsemenue» 2024.

METOANYECKHUE MATEPHUAJIBI IUISI YUUTEJIA

1. I'abpuensu O. C., Bocko6oitnukosa H. I1., AmykoBa A. B. HacTonbHast KHUTA yYUTEIS.
Xumus. 8 ki1.: Metoauueckoe mocobue. - M.: JIpoda, 2021.

2. T'abpuensn O. C., SmykoBa A. B. Terpaap aiis 1a00paTOPHBIX OINBITOB M MPAKTHYECKUX
pabot. 8 xi1. K yuebnuky O. C. I'abpuensna «Xumus. 8 knace». M.: Ipoda, 2022.

3. I'abpuensu, O. C. Metonuueckoe nocodue k yueouuky O. C. ['abpuensna « XumMus». 8 Kimacc
/ 0. C. I'abpuensa. — M. : [Ipoda, 2021. — 1009.

4. I'abpuensn, O. C. Meronuueckoe nocobue k yueonuky O. C. ['aGpuensna «Xumusy». 9 kiacc
/ 0. C. I'abpuensa. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHonorndeckue kaptol Kk yueOnuky O. C. 'abpuensna «Xumus. 8 kimacey :
meToauaeckoe mocooue / JI. . AcarnoBa. — M. : [lpoda, 2020

6. Xumus : TexHonorndeckue kaptol k yaueOHuky O. C. I'abpuensHa «Xumus. 9 kimacey :
meToaudeckoe mocooue / JI. . AcanoBa. — M. : [Ipoca, 2018

7. Xumus. 8 ki1.: KontponbHbie U ipoBepodHbie paboThl K yueOnuky O. C. 'abpuensna
«Xumust. 8» / O. C. T'abpuensn, I1. H. Bepeskun, A. A. Ymakoa u 1p. - M.: [Ipoda, 2022.
JaHHBIE

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
-http://www.chemnet.ru I'azera «Xumust» u cailt 1uis yuurens «5 uay Ha ypoK XUMHNY,
-http://him.1september.ru Equnas xomnexuus [{OP: [Ipeamernas komnekuust « XuMusi»;
-http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayYHBIC SKCIICPUMEHTHI:
xumust. Komneknus Poccuiickoro o01ieo0pa3oBaTesibHOTO opTala,

-http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii;

-http://www alhimik.ru Bcepoccuiickas omumnuaaa NKOJIbHUKOB [0 XUMUH,
-http://chem.rusolymp.ru Opranuueckast XuMusi: JJIEKTPOHHBIN YUYEOHUK TSl CPETHEHN TITKOJIBI;
-http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JIEKTPOHHBINA y4EOHUK;

-http://www hemi.nsu.ru OTKpBITBII KOJUIEK: XUMUS;

MPUMEPHBIN IEPEYEHH OGOPY/IOBAHUS J1JISI OCHAIEHAS KABUHETA XUMWM B
IEHTPAX OBPA3OBAHUA ECTECTBEHHO -HAYYHOM U TEXHOJIOT MYECKOM
HAIIPABJIEHHOCTEM "TOYKA POCTA":

HUDOPOBAS JIABOPATOPUSA YUEHUYECKASA

e IludpoBsie 1aTINKN SIEKTPONPOBOAHOCTH, pH, MOJI0KEHUS, TEeMIIEpaTypbl, a0COIIOTHOTO
JIaBJICHHUS;

Hudposoii ocrmorpaduIecKuii JaTIuK;

Becn1 anextponnsie yueousie 200 T;

Muxkpockor: u(poBOi WM ONTHYECKHIA ¢ yBearnueHueM ot 80 X;

HaOop 117151 H3roTOBJICHUSI MUKPOIIPENapaToB;

Muxpornpenapatsl (Ha060p);

CoennHUTENbHBIE TTPOBO/IA, TIPOTPAMMHOE 00eCTIeYeHre, METOINYECKUE YKa3aHNUs;

KOMIUIEKT NOCY Ibl U OBOPYJIOBAHUWA JUUIAA YYEHUYECKUX OIIBITOB

o IlltaTuB n1a0OpaTOPHBIA XUMHIECCKH:



e HaGop gamrek [leTpu:

e HaGop WHCTPYMEHTOB NMpenapoBaIbHBIX:

o Jloxka JuIs CKUTaHUsI BEIIECTB!

e Crynka dapdopoBast ¢ IECTHKOM:

e Habop 6aHOK, CKISHOK, (DJIAKOHOB TSI XPAHCHHS TBEPIBIX PCAKTHBOB;
e  HabGop mpubopok (ITX-14, ITX-16);

e [Ipubop 1s MOTYy4EHUS ra30B;

e CrnmpToBKa u roprouee s He;

o  QumpTpoBanbHas Oymara (50 mrT.);

¢ Konba koHnueckas;

e [lanouka cTexisiHHASA (C PE3MHOBBIM HAKOHEYHUKOM);

e Yammeuka /a5 BRITapUBaHKSA (BRITAPUTEIHHAS YallledKa),
e MepHblii UHIP (TUTACTHKOBBIA);

e Boponka crexnsHHas (Manasi);

e Craxkan crexisaubIH (100 Mi);

e ['a3ooTBOAHAS TpyOKa.

AJEMOHCTPAIIMOHHOE ObOPYJIOBAHUE

e  CTonuK MoJIbeMHBIH;

e [llTaTuB AEMOHCTPALMOHHBIN XUMUYECKUH;

e Amnmapat /Ui IPOBEJICHUS XUMHUYECKUX PEaKIIHi;

e HaGop /s srekTposn3a 1eMOHCTPAIIMOHHBIH;

e  KommiekT MepHbIX K0J0 Manoro oobema,

e HaGop ¢mnakonos (250 — 300 M1 1u1st XpaHEeHHs paCTBOPOB PEAKTHBOB);
e [IpuGop s OMBITOB IO XUMUH C ANEKTPUIESCKUM TOKOM (J1TA00PaTOPHBINA);
o [Ipubop s WILTFOCTPALIMK 3aKOHA COXPAHEHHUSI MACChl BELLIECTB;

e JlenuTenbHas BOPOHKA;

e VYcTaHOBKA [yl IEPETOHKU BEILECTB;

o [Ipubop 115 MOITYUEHUS ra3oB.;

e bans koMOMHHpOBaHHAsS JTA0OPATOPHAS

KOMIUIEKT XMMUYECKUX PECAaKTHUBOB

e Habop «Kucnotem;

e HaGop «I'unpokcuibi»;

e Habop «OKCcHIbI METAILTOBY;

e HabGop «lllemouHble U 1MIETOYHO3EMETBHBIC METAILTBI»;
e HabGop «Metamibiy;

e HabGop «lllemounbie U 1MIET0YHO3EMETHHBIE METAILTBI»;
e Habop «OrHeomnacHbIe BEMIECTBAY;

e HaGop «["anmorensi»;

e HabGop «[ anorenuisny;

e Habop "Kapbonats";

e HaGop "®ocdarel. Cunnkatsr";

e HaOop "Auneratsl. Poganuabsl. CoeuHeHus xenesa’;

e Habop "Coeaunenus mapranna”

KoMniekT KoIeKIuii U3 CIucKa

e Komnekuus "Bookna";

o  Komneknus "KameHHBIH yroib 1 IPOILYKTHI €ro nepepadoTku';
e Komrekuus "MeTalibl ¥ CIUTaBbl';

o  Kouexmus "MuHepansl 1 TopHbIe TOpoabl" (49 BHIOB);

o Komnekuus "MunepaibHble ynoOpenus'";

e Komnexnust "Hedth 1 npostykThI ee nepepabotku’;



e  Komnekuus "[Tmactmaccsr";

o  Komnexmus "Tormmmso",

e Komneknus "Yyrys u crans";

e Komneknus "Kayuyk";

e Komneknus "[lIkama TBepmocTu";

e HaGops! 11 MOAETUPOBAHHS CTPOSHUS OPTaHUYECKHX BEIIECTB (yUeHUYECKHe) He MeHee 4 IIT.

Kowmmbsrorepaoe o0opyaoBanne

e HoytOyku;
e MOV (npunrep, ckanep, KOmmp)
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