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MNOACHUTEJIBHASA 3AIINCKA

[TporpammMa 1o XMMHUHK Ha YpOBHE OCHOBHOTO 00IIeT0 00pa30oBaHUs COCTaBI€HA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOT'O
obmero obpazoBanus, npeacraBieHHbBIX B PI'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCIUTAHUS U € YY4ETOM KOHIICTILUU NPENnoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0med cTpaterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNIbHOE NIPEIMETHOE COIEpPXKAHUE, IPEyCMaTpUBAET paclpelesIeHue ero mo kKjaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IporpamMMbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYIO IIOCJIEI0BATEIBHOCTh
M3YYEHUS XUMUU C Y4ETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JOTHKU y4eOHOIO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaeseT BO3SMOKHOCTH MpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHus, a TaKXKe TPeOOBaHUI K pe3yibTaTaM O0y4eHHS] XUMUU
HA YypOBHE 1eleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JESTEIIbHOCTH 00YYaroIIerocs o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
IIPEJICTAaBICHUN O MaTepUAIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT (HOPMUPYEMbIE XUMHUEN
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O TYTAX
pelieHuss rI00albHBIX MPOOJIEM YCTOWYMBOTO pAa3BUTHS YEIIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, MUIEBON U SKOJIOTUYECKON 0€30IacHOCTH, POOIIeM 3JpaBOOXPAHECHUSI.

N3ydenune xumun:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJisi caMmMopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHOIN TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEHEBHOM JKWU3HHU, TaK U B
npodeccuoHaIbHOMN J1eTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI511a HA €JUHCTBO MPUPOJBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TarloM B POPMUPOBAHUU
€CTECTBEHHO-HAYYHOH I'PaMOTHOCTH 00YYarOLINXCS;

crocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHT CBOM BKJIQJ] B DJKOJOTHYECKOE OOpa3oBaHME
o0ydJaronuxcs.

JlanHble HampaBiieHUs B OOYUYEHHU XUMHUHU 00eCredyMBarOTCS CHEIU(PUKON colep:kaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS TEJarorHuyeckd aJalnTUPOBAaHHBIM OTpakKeHHUEM
0a30BOM HAyKW XMMUU Ha OMPECIEHHOM dTare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOrO OOIIEro 0Opa30BaHHS OPUEHTHPOBAH Ha OCBOCHHE
00y4JarOIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMHUHU, OCHOB HEOPTaHHMYECKON XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUMMBIX MOHATUM OPTaHUYECKOU XUMUHU.

CrtpykTypa coaep:kaHMsl MPOTPaMMbI MO0 XMMHUU C(OPMHUPOBAHA HA OCHOBE CHCTEMHOTIO
nonxona kK e€ mzydeHuro. CopepiaHue CKJIQJbIBAETCSI U3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBl MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— Mpe/CTaBIEHUI 00 EKTPOIUTUYECKOMN TUCCOLMALINY BEIIECTB B paCTBOPAX.

TeopeTnueckne 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASA (YHKIMU OOBACHEHHsS] W IPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHS U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOILECHUS K HAYYHOMY 3HAHUIO U METOJIaM II03HaHus B Hayke. M3yuenue xumun
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3yueHnn XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JEATENbHOCTH YEJIOBEKAa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHWI MHPOBO33PEHYECKOT0 XapakTepa, s3blKa HAyKH, B
IPUOOIIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKluil, B
(GopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
IIO3HABATEJILHOM U yueOHO-MCCIIEJOBATENIbCKOM 1eATEIbHOCTH, OCBOCHUH MPaBUII O€3011aCHOIO
oOpallieHus ¢ BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[lpy W3ydyeHWM XMMHU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
npuoOpenu Takue 1eu, Kak:

— (hopMuUpOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYeHHUS Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HAHUS,
(OopMHPYIOLIMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMMH;

— ofecrnieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHHUBEPCAIbHOE 3HAUEHUE [T PA3JINYHbIX BUAOB JACATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHWBATh SIBIEHUS OKPYXKAIOIIErO0 MHUpA, UCHONb3YysS 3HAHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TMPUMEHATh HMX TNpPU pElIeHUH MpoldieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU EATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, MOHUMAaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOTHON
Cpelibl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
HA OCHOBE YCBOGHHUS OOINEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO01miee Ynciio 4acoB, OTBEACHHBIX I M3YYCHUS XMMHU Ha YPOBHE OCHOBHOTO OOIIETrO
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NIOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTeMe HayK. Tena u
BeulecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeuiecTB. [lonsTue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJIEKYJbl. XHMHYECKHE HIIEMEHTbl. CHMBOJIBI XMMHYECKHX JJIEMEHTOB.
IIpocTeie u Ccll0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.

Xumnueckass ¢opmyna. BalleHTHOCTP aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COEJUHCHHH.

KomnuectBo BemectBa. Monb. MoisipHas macca. B3auMMOCBA3b KOJIMYECTBA, MAacChl U
qHCciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérel mo GpopmyniaMm XUMHUYECKUX COCTUHEHUH.

Ouznyeckue M XUMHUYECKHUE SIBJICHMS. XUMUYECKas peakluus U €€ IMpU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIECTB. XUMHUYecKUe ypaBHeHUs. Kiaccupukanus XMMHUYECKUX peakuuit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOH, MpaBWIaMU padOTHI B J1a0OpPaToOpuu M NMpUEMaMU
oOpartieHus ¢ 1a0opaTOpHbIM 00OpPYIOBAHUEM, HM3YUYEHUE U ONUCAHUE (PU3MUECKUX CBOWCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAO0JeHne GU3NYECKUX (IUIaBJIeHUEe BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (FTOpPEHUE CBEYH,
NPOKAIMBAaHUE MEIHOH MPOBOJIOKH, B3aMMOJICHCTBHE Mella ¢ KUCIOTOM) SIBJICHUN, HaOIIIOICHHUE
U OIMCaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUUYECKUX peakuuil (pasjoxkeHue caxapa,
B3aUMO/IEIICTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapus, pasioxeHue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >kene3a ¢ pactBopoMm coiu menu (II), m3ydenume crocoGoB
paszieneHus cMeceil: C IOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pE3yJIbTaTOB IPOBEJIEHUS OIIBITA, WUIIOCTPUPYIOIIErO 3aKOH COXPAHEHWS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopong — 3ieMeHT M IpPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — aioTporHas MOAM(pUKAIUs
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peaKUMM. TONIMBO: Yrosb M MeTaH. 3arpsi3HEHHE BO3AYyXd, YCHIIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxoxkaeHwe Bojopona B MPHPOJE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIocO0b! momydeHus. Kucinotel u conu.

MonsipHblii 00bEM ra30B. Pacu€Thbl Mo XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBoputens. PactBopbl. Hacklmennsle u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 0l BELIECTBa B
pacTBope. XUMHYeCKue cBoWcTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIiue (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIC) U HecosieoOpa3yromue. Homenknarypa
OKCcHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyenue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usndeckiue 1 XUMHYECKHE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPIaHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U MPEKpallleHUs ropeHus (mokapa), 03HAKOMIICHUE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
M3y4eHUEe CBOMCTB BojoOpoja (TOpeHue), B3auMojeicTBue Boaopona ¢ okcuaom Mmeau (I1)
(BO3MOYKHO HCIIOJIb30BAHHME BHJIEOMATEPUAIOB), HAOIIOAEHHE 00PA3I[0B BEIIECTB KOJIHMUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH PAaCTBOPEHHUS BEIIECTB C Pa3IM4HON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C METAUIaMU (HATpUEM U KajbllieM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHUAIIOB), HCCIEAOBaHUE OOpPAa3I[OB HEOPTaHUYECKUX BELIECTB PA3IMUYHBIX KJIACCOB,
HAOII0/IEHUE W3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydeHHE
B3aumoeiicTBusi okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTBHI, KHCJIOT C MeTaJlJlaMu,
peaKUHuil HEUTpalIu3alnu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkon u Ilepuoanyeckass cucrema xumuuyeckux jiementos /[, HU.
MenpeneeBa. CTpoeHue aToMOB. XUMHUYECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKALINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAJIIBI, TAJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuin 3akoH. llepuoanueckass cucremMa xumuueckux a3nemeHtos /. H.
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmel [lepuognueckoit cucTeMbl
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuonbl u rpynmbl. DOU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XuMUYECKHuX 3eMeHToB [leproaudeckoil cCHCTeMbI
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akona u [leproguyeckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucinenus. OKUCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu. IIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4yeHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCH]A
LMHKAa C pacTBOpamMu KHUCIOT M IIEJIOYEH, IPOBEACHHUE OIBITOB, WIIHOCTPUPYIOIINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYIIECTBISETCA
yepe3 UCIHOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAyYHBIX MOHATUH, TaK M IOHSATHIA,
ABJIAIOIUXCSI CHCTEMHBIMHU JUIsl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'0 LIMKIIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHOTE3a, TEOpHs, 3aKOH,
aHalW3,  CHUHTE3,  KiIacCH(pUKalus,  NEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHHE.

®uznka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

9 KVIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema xumuyeckux osiemeHtoB [l M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUHM CBOMCTB XMMHMUYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBA3M. THIBI KPUCTAIUIMYECKUX PELIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUNIMYECKOW PEMETKM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KJaccaM HEOPraHMYECKHUX COEIMHEHUH, IeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
kartanu3e. lloHsTne o XumMHueckoM paBHOBecHU. @DaKTOpbl, BIHUAIOIIME HA CKOPOCTh
XUMHYECKON PEaKIMU U TIOJI0KEHNE XUMUYECKOTO PaBHOBECHSI.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBlleHUE YpaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens aucconuanuu. CHUIBHBIC U CIIA0BIC AIEKTPOJIUTHI.

Peakuuu monHoro o6MeHa. YCIIOBHS NMPOTEKaHUsS PEaKIMii HOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O THAPONIU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METaUIOB M HeMeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIMM OT BO3ACUCTBUS pa3IMUHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcCa JUCCOLUALNU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHne SKCIePUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmass xapakTepucTHUKa rajoreHoB. OcCOOEHHOCTH CTPOEHUs aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYEeCKHE CBOWCTBA Ha MpHUMepe Xjopa (B3aMMOJICHCTBHE C MeTaUlaMH, HeMeTallJlaMH,
mienoyamu).  XuopoBopopod. ConsiHas KMCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 3JeMeHTOB VIA-rpynmbel. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3UYECKHE M XMMHUYECKHE CBOMCTBA
(obmue Kak MpeACcTaBUTENS Kiacca KHCIOT M cHenuduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJaydyeHUs cepHod Kuciothl. I[IpumeHenue
cepHoi KucinoThl. CoaM CepHOIl KUCIOThI, KadeCTBEHHAsl peakiys Ha cyiabpaTr-uoH. Haxoxenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OOmast xapakTepucTuka 3yeMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHS. A30T, pacHpoCTpaHeHHWE B Npupoie, (QHU3UUECKue u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XMMHYECKre
CBOICTBa, Mony4yeHue u npumeHeHne. Coau aMMOHUS, UX (pU3HUECKHe U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usmueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KaueCTBE MUHEPAIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COCTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAINN
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmnbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue U XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
NOJy4eHHE U TPUMEHEHHE. DKOJIOTHYEeCKHUe MPoOIeMbl, CBsI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTE3a TI00AIIEHOTO TOTEIUICHHUS KJIMMAaTra, MapHUKOBBIM 3PQeKT. YToNbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMUYECKHE CBOICTBa, IoJydeHue M npumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcnonb3oBaHue  KapOOHaToB B ObITY, MEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO035HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIiiepoJa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX poJIb B OBITY M MPOMBINUICHHOCTH. [[OHATHE 0 OMOIOTMYECKH BaXKHBIX BEIIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJy4Y€HUE M IPUMEHEHHE.
Coenunenns kpemHusi B mnpupone. OOmmue mpencrasienus o0 okcuae kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuit IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (pU3NUYecKue U XMMUYECKHE CBOMCTBA TaJOr€HOB M UX COEAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepuaoB), HaOdIofeHUWEe Tpolecca OOyIJIMBaHUS — caxapa TMOA  JIeHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH U HaOJ0JIeHuEe NpHu3HaKa eé
IPOTEKaHUs, 0O3HAKOMJIEHHE ¢ (PU3MUECKMMM CBOMCTBaMHU a3oTa, gocdopa M UX COeAUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX y10OpeHuH,
Hojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOICTBOM MPOTHBOrasa, MojayyeHue, cCoOupaHue, pacro3HaBaHue
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEIEHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHJIMKAaT-MOHBl M M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHE C MPOIyKIHEH
CHJIMKAaTHOW NPOMBIIIJICHHOCTH, PELICHHE IKCIEPUMEHTANbHBIX 3a7ad 1o Teme «Baxueimme
HEMETAJUIbl U UX COETUHEHUS.



MeTajiibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHMHYECKHUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHuE MeTaIOB. MeTalimyeckas CBsI3b M METAUIMYECKash KpHUCTaUIMYecKas
peméTka. DJIEKTPOXUMHUYECKUN PAJl HAOpsOKEHWM MeTauioB. DU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: osokeHue B [lepuoanueckoit cucteMe XUMUYECKUX AJ1eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayust). OKCUIBI M THAPOKCUJIBI HATpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbIE METAUIBI MarHUii M Kalblui: mosiokeHne B Ilepuoanueckoit
cucreme xumuueckux 3nemeHToB [[. M. MeHneneeBa, CTpOCHHE MX aTOMOB, HaXO0XJICHHUE B
npupozae. PU3NYECKUe U XMMHYECKUE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXIAEHUE B npupoae. PU3NYeCKre U XMMHYECKHE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYecKux anemeHtoB J[. U.
MenneneeBa, CTpoeHHUE aToMa, HaxoXAeHUEe B npupojae. dusznueckue 1 XMMHUYECKHE CBOMCTBA
xkene3a. Okcunbl, rugpokcuasl U conu xkenesa (1) m xenmeza (III), mx cocra, cBoiicTBa U
MOJTYy4YCHHE.

Xumuueckuit IKcnepumenn:

O03HAaKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
U3y4eHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXHO HCIIOJIb30BAHUE BHJICOMATEPHUAIIOB),
0COOEHHOCTEHN B3aMMOJCHCTBHS OKCUIA KaJbIMs U HATPHUS C BOJOHW (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucToposie  (BO3MOXKHO — HCIIOJNB30BAaHME  BUACOMATEpUAoOB), MPU3HAKOB MPOTEKaHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHUsl, KaJbIus, aJlOMUHUS, ITUHKA, kene3a (II) u xenesza
(I1I), mexau (II), HaGmtoieHNE U ONMMCAHKE MPOLIECCOB OKpAIIMBaHMS IUIAMEHW MOHAMM HaTpus,
Kamusl U Kaiblsg (BO3MOXKHO HCIIOJIb30BAaHHME BHIEOMATEPUANIOB), UCCIIENOBaHHE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUS.

XuMus M OKpykaoumas cpeaa

BemiectBa 1 Marepuansl B TOBCEIHEBHOM KU3HU YelloBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. IlepBas momoils MpH XUMHUYECKHX O0XKOTrax Hu
OTpaBJICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3ioB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIE MaTEPUAIBI).

Mestcnpeomemmnle ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSITHH,
SIBJISTFOIITUX CSI CACTEMHBIMHU JIJISI OT/ICIIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHAJIU3, CHHTE3, KIaccupUKanus, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MO/JICIMPOBAHKE, U3MEPEHUE, MO/JICIIb, SIBJICHUE, MAPHUKOBBIN 3(P(EKT, TEXHOIOT S, MATCPHAIBL.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJIEKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOEe COCTOSIHUE BELICCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTLI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTHBO, BOJTHBIC pecypehl.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA IIPOI'PAMMBI 110 XMMHWHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyIbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO O0IIEro 00pa30BaHUA
JOCTUI'alOTCA B XOJA€ 06yqu1/1;1 XUMHHU B €JUHCTBC y‘-IG6HOﬁ 1 BOCHIIUTATEIbHOMN ACATCIIbHOCTHU B
COOTBCTCTBHUU C TpaaAuLIMOHHBIMHA pOCCHfICKPIMPI COIIMOKYJIbTYPHBIMHA )51 AYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpaBUJIAaMU M HOPMaMHU TOBEIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATIN3ALIMN O0yYaOIIUXCS.

JInuHOCTHBIC PE3YyIbTaThl OTpaXar0T T'OTOBHOCTH 06yan0H1chs1 PYKOBOJACTBOBATHLCHA
CHUCTEMOM IMO3UTHUBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paClIUPCHUC OIIbITa ACATCIIBHOCTH Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

LEHHOCTHOI'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUIECKOMY U HAYYHOMY
HacCJICAU, IIOHHMMAaHHA 3HA4YCHUA XUMHYECKOHN HAayKH B JXHW3HHU COBPCMCHHOI'O O6HI€CTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HMHGpOpMAIUeil 0 mepeAoBbIX JOCTUKEHHUSIX U OTKPBITHUAX
MHUPOBON M OTEYECTBEHHOW XWMUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUST O COIMAIBHBIX HOpPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOUICHHH B
KOJUJIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, y4eOHO-
UCCIIEIOBATEIHCKON, TBOPUYECKOIM U APYrUX BHIAX IEATEILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOi
COBMECTHOM ACATCIIBHOCTH IIPU BBIITOJHCHUHU y‘Ie6HBIX, IIO3HAaBAaTCJIbHBIX 3aJa4, BBIIIOJIHCHUU
XUMHUYECKHX SKCIIEPUMEHTOB, CO3/IaHUU YU€OHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHUIO
¥ B3aMMOIIOMOINM B Tpollecce 3TOM y4yeOHOU AesITeNbHOCTH, TOTOBHOCTH OIICHMBATH CBOE
MOBEACHHUEC U IIOCTYIIKU CBOHUX TOBapI/IHIeﬁ C IO3MOWH HPABCTBCHHBLIX W IIPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUPOBO33PEHUYECKUE  NPEICTABICHHUS O  BELIECTBE M  XMMHMUYECKOM  pEaKlMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBISIOLIME OCHOBY JUIS
NOHMMAHUA  CYHIHOCTM HAy4HOM  KapTUHbl MHpa, HpPEICTaBI€HUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJIOBEKa C MPUPOJHON Cpeloi, 0 posn
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHUBBI, HAIpPaBIICHHbIE HA TMOJIyY€HHWE HOBBIX 3HAHUN MO XMMHH,
HEOOXOAMMBIE JIsi OOBACHEHHS HAOJIOaeMbIX TMPOILIECCOB U SIBJICHUM, IMO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHOI pabOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHOH JHUTEPaTypOd, MOCTYMHBIMU TEXHHUUYECKUMHU CpPEIACTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOYYCHHWIO M TO3HAHMIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW M HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTH W YPOBHS OOYUYECHHS B NalbHEHIIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHUE LECHHOCTU JXWU3HHU, OTBCTCTBCHHOI'O OTHOMICHHUA K CBOCEMY 3JJ0POBBIO,
YCTAaHOBKM Ha 3/0pOBbIii 00pa3 JKW3HM, OCO3HAHHE IOCIEACTBUI U HENpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIIOACHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHUS:

UHTEpEC K MPAKTUIECKOMY M3YYCHUIO MPOMECcCHii U Tpyaa pa3IndHOro poja, YBaKCHUE K
TPyAy W pe3ylbTaTaM TPYAOBOH JEATEIFHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C YYETOM JMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW NMpodecCHOHAIbHON JEATEIBHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCHOHATLHON CpeJie;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOE KaK MCTOUYHUKY KH3HH Ha 3emie,
OCHOBE €€ CyIICCTBOBAHWMs, MOHUMAaHHE [IEHHOCTH 3J0pPOBOTO M 0E30MacHOTO 00pasa KH3HH,
OTBETCTBEHHOEC OTHONICHWE K COOCTBEHHOMY (DHM3MUYECKOMY H TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIOIEHUS IPaBmiI 0€30IacCHOTO TIOBEACHHUS MPH paboOTe C BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YIPOXKAIOIINX 310POBbIO U )KU3HU JIIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHWSA, IMOJy4aeMbIC TPU W3YUYCHHUH XUMUH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPY’KAIOIICH MPUPOTHON CPEIOH, JUIsl IIOBBIMICHUS YPOBHS 3KOJOTHUECKOU
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHUA, YMCHUA PYKOBOJACTBOBATLCA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MerampenMeTHBIX pPe3ylIbTATOB BBIICISIOT 3HAYMMBIC Uil (OPMHPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYTO€.), KOTOPhIE UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHUN U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
[EJIOCTHOW HAY4YHOH KapTHHE MHpa, U YHUBEpPCAIbHbIE ydeOHBIC JEHCTBUS (ITO3HABATEIBHEIC,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHUIO M OCYIIECTBICHUIO YI€OHOM NeSTEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIpU  OCBOCHHUU 3HAHWUU:
pacKpbIBaTh CMBICH XHUMHUYECKHX TMOHSATHHA (BBIACNATh MX XapakTEpHbIE MPU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU MOHATUSMU), UCIIONIH30BATh MOHATHUS AJs OOBICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU s KIacCUPUKAIUU
XUMHWYCCKHNX BCIICCTB U XUMHNYCCKUX peaKuHﬁ, YCTaHAaBJIMBATb NPUYIMHHO-CIICACTBCHHBIC CBA3U
MEXy O0BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUYECKUE PACCYXKIeHUs (MHAYKTUBHEIE, IEAYKTUBHBIE,
M0 aHAJIOTHH), JeNaTh BBIBOBI U 3aKIIOUCHUS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, IpeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMu4deckas ¢GopMylia W ypaBHEHHE XUMHUYECKOH pEakiuu — TMpU pPEIIeHuHd Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y‘-IéTOM 9TUX MOIACIBHBIX Hpe}ICTaBHeHHﬁ BBISABJIISATH n
XapaKTEPHU30BaTh CYIICCTBCHHBIC IMPHU3HAKKW H3Yy4YaCMBbIX 00BEKTOB — XMUMHYECKHUX BCIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIECACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBble uccienoBareibCcKue 1elCTBUS:



YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIC BOIPOCHI B Ka4eCTBE WHCTPYMEHTa TO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

nproOpeTeHre OmbiTa 1O IUIAHUPOBAHHMIO, OPTaHM3alUU U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIATh 33 XOJ0M MpOoIlecca, CAMOCTOSTEIILHO MPOTHO3UPOBATh €To
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3IMIHBIX BUJIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMYHbIe METO/IbI U 3aMPOCHI IMPU TIOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHHE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BaHUS PAa3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeICTaBICHUS
UHPOPMALMK W WUTIOCTPUPOBATH pEIIAeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBATh B Mpollecce y4eOHOW M HCCIEI0BATENbCKON
NESITeIbHOCTH UH(POPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOT0 X03HUCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbIe el cTBHA:

YMEHUsSl 3aJaBaTh BONPOCHl (B XoJe auanora u (WIM) JAUCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYJIHUPOBATH CBOM TPEJIOKEHHS OTHOCUTEIBHO BBITIOJHECHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTh MOJTyYCHHBIE Pe3yIbTaThl TO3HABATEIBHON EATETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeslaTh MPEe3EHTALUI0 pPEe3yJIbTaTOB BBINOJHEHUS XHUMHYECKOIO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU TPU PEIIeHHMH BO3HHUKAIOIIMX IMPOoOJeM Ha OCHOBE Ydéra
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONPECIICHHE KPUTEPUEB TI0 OI[CHKE KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasiTuBHBIEe yHHBepcabHble Y4eOHbIe AelicTBHA:

YMEHHUE CAMOCTOSITENILHO ONPEAEIATh eI AesITeIbHOCTH, MIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATH CBOIO JIECATEILHOCTH, BHIOMpPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM JITOPUTM JEHCTBHNA NpU
BBIMOJIHEHUH 33J1aHUN ¢ y4€TOM TMOJNy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pPe3ysIbTara 3asBICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHATM3UPOBATh KOHTEKCTHI, IPE/JIaraeMbIe B YCIIOBUH 3a/IaHUIA.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENILHOTO COJIEPIKAHMS,
YCTAHOBIICHHOTO JaHHOW (enepambHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHHWS, YMEHHS M CIOCOOBI JEHCTBUM, crnenuduueckue s
HpeI[MeTHOﬁ O6HaCTI/I ((XI/IMI/IH», BUAbBI ACATCIIBHOCTHU IIO HOHY‘ICHI/IIO HOBOI'O 3HaHHA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xoniy oOyuenus B 8 KJjacce nmpeaMeTHbIC pe3y/IbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh C(HOPMHUPOBAHHOCTD Y OO YUAIOIIUXCSI YMCHHIA:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJEKYJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peaxkuuii: peakliuu COEIMHEHUs, PEaKLIUU Pa3JI0KEHUs, PEaKIIMK 3aMEIICHUs], peaKLIUU
0o0MeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, sApo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTal b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHasl U HEMOJIApHasi KOBAJICHTHAsl CBSI3b, MOHHAsl CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCITIOJIB30BAaTh XUMHUYECKYI0O CHUMBOJHMKY Ui COCTaBICHUS (opMyn BEImIeCTB u
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OINpEAEATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepuonnueckoro 3akona J[. M. MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreme, 3aKOHOB COXPAHEHMsI MacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblIMEe NEPHOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XMMHUYECKHX DJIEMEHTOB (CcOCTaB M 3apsija  sjapa, oOIlee YUCIO 3JIEKTPOHOB H
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIEeCTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH NPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUI B Pa3JIMYHbIX YCIOBUIX;
BBIUHCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIEMEHTa 10 (hopMyJsie COeTMHEHNUs, MaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnuu;



MPUMEHSTh OCHOBHBIC OMEPAIlUU MBICIUTEIHLHOW NEATEIHbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, 0000IIEHNE, CHCTEMATH3AINI0, KIACCH(PUKAIINIO, BBISIBICHUE MPUYUHHO--
CJIEJCTBEHHBIX CBSI3€M — JUISI U3Y4YEHUs CBOMCTB BEIECTB M XWMHYECKHX PEAKIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HAONMIOJAeHWEe,  HM3MEpEHHeE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (PeasIbHBI U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO Ta3000pa3HBIX BENMIECTB (BOJOPOAA M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XUMHYECKHE AKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C TIOMOIIBI0 MHIUKATOPOB (JIakmMyc, heHoadTaaenH, METUIIOPaHK U IPYTHUE).

K xonmy oOyueHust B 9 Kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIUXCS YMEHHUI:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX TMOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, IIPOCTOE BEILIECTBO, CJIOKHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMS, pPEaKIU HOHHOrO OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMbIC W HEOOpaTUMBIC pEaKIIUH,
OKHCIIUTENbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEepPHOCTh, XUMHUYECKas CBA3b
(koBasieHTHAsi, HMOHHAs, METAJUIMYECKasi), KpUCTaUIMUecKas pemérka, Koppo3us
METaJUIOB, CIUIaBBI, CKOPOCTh XHUMHUYECKON peakluH, MPEeACIbHO JOMyCTHUMAas
koHneHTpauus [1JIK BemnecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TMOHATUW W TPUMEHSTH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB U UX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHUMBOJIUKY IS COCTaBJCHHS (HOpPMYT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpENEeNsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHM 1o (opMysaMm, BUJ XUMHUYECKOW CBsI3U (KOBAJIEHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3aps] HOHAa [0 XHUMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHHH, TUI
KPUCTAJUIMYECKOM pEeIETKA KOHKPETHOTO BEILIECTBA;

packpbiBaTh cMbIich Ileproanueckoro 3akona JI. M. MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy llepuoanueckoit
CHUCTEMBbl XMUMHUYECKHX OJJIEMEHTOB: pa3juvaTh MOHATHS «TJlaBHas moxarpymnma (A-
rpymma)» u «mobounas moxarpymnma (b-rpymma)», Mameie W OONBIINE TMEPUOMIBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE HMEIOTCI B TMEPHOAMYECKOW Tabmuie, C
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOSHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB U
3apsj sapa, o01Iee YUCIIo AIEKTPOHOB U paclpeielieHUe UX IO AJIEKTPOHHBIM CIO0SM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHWW CBOWMCTB DJIEMEHTOB W WX
COEIMHEHUH B MpEJeNax MajblX MEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakiuu (IO YHCIy M COCTaBy YYacTBYIOIIMX B PEAKIMHM BEUIECTB, MO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIME M CHeHU(PUUYECKHEe XUMHUYECKHEe CBONCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUIN COOTBETCTBYIOLUX XUMUYECKUX PEaKLU;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJY BElIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUI MOCPEACTBOM
COCTaBJICHUS JEKTPOHHOTO OaJlaHCa ITHX PEaKLuii;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MOKHOCTHU
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJEKYISIPHYIO U MOJISIPHYIO Macchl BELIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh TMpaBWJa IOJIb30BAHHMSI XMUMHYECKOW TOCYIOH U JabopaTOpHBIM
o0opy/soBaHuEM, a TakKe IMpaBuia OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKIUSMHU TIO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
¥ COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a);

MIPOBOJIUTh PEAKLMHU, MOATBEPKAAIOIINE KAaUeCTBEHHBIM COCTaB PA3JIMYHBIX BEILECTB:
pacrmo3HaBaTh OMNBITHBIM IYTEM XJIOPHA-, OpOMHI-, HOAMA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynab(aT-, THIPOKCHA-UOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPIraHUUECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpALMU MBICIUTEIbHON NEATENbHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl I[O3HAHUS — HaONIOJIEHUWEe, W3MEPEeHHEe, MOJEINPOBAHUE,
DKCIIEPUMEHT (peanbHbIN nu MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
HauMeHOBaHHE KoandecTBO 4acoB

Ne JuaexkTpoHHbIe (HU(poBbHIE) 00pa3oBaTelbHbIE
pa3iesioB H TeM KoHTpoJibHbIe IIpakTHYeckue

n/n Bcero pecypcsl
NporpamMmmsbl padoTbl padoTbl

Paznen 1. HepBOHa‘la.ﬂbHBIe XUMHNYECCKHUC NTIOHATHUSA

XUMHS — BayKHas

001acThb bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
1.1 €CTECTBO3HAHUS U 5 0 2 https://resh.edu.ru/subject/29/
MPAKTUYECKOU https://www.yaklass.ru/p/himija

ACATCIIbHOCTH YCJIOBCKA

bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/lesson/4938/main/
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-

BemecTBa u o . - .
1.2 ecKiie pea 15 1 0 khimicheskikh-reaktcii-i-zakonomernosti-ikh-
XUMHAYECKU KU

peaxi protekaniia-212242/klassifikatciia-khimicheskikh-
reaktcii-po-chislu-i-sostavu-vstupivshikh-_-212243
https://vk.com/wall-208364184 289

Hroro no paszneny 20

Pa3nen 2. BaxkHeiiine npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB

bubnuoteka [{OK https://m.edsoo.ru/7f41837c

Bo3nyx. Kucnopogn.

2.1 6 0 0 https://resh.edu.ru/subject/lesson/2447/main/
IToustue 06 okcumax
Bozo - bubnmuoteka [{OK https://m.edsoo.ru/7f41837c
2.2 FOPOLLIOIATHE O 8 0 1 https://resh.edu.ru/subject/lesson/3119/main/

KHUCJIOTax U COJIAX



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/29/
https://www.yaklass.ru/p/himija
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/lesson/4938/main/
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-chislu-i-sostavu-vstupivshikh-_-212243
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-chislu-i-sostavu-vstupivshikh-_-212243
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-chislu-i-sostavu-vstupivshikh-_-212243
https://www.yaklass.ru/p/himija/9-klass/klassifikatciia-khimicheskikh-reaktcii-i-zakonomernosti-ikh-protekaniia-212242/klassifikatciia-khimicheskikh-reaktcii-po-chislu-i-sostavu-vstupivshikh-_-212243
https://vk.com/wall-208364184_289
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/lesson/2447/main/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/lesson/3119/main/

Bopna. PactBopsl.

bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
https://www.yaklass.ru/p/himija/8-klass/rastvory-

2.3 IToustue 06 5 58606/sostav-rastvorov-58607/re-9a9d2edd-f7f1-4c7c-
OCHOBaHUSX b106-9fbla2fac0f7
OCHOBHBIE KJIACCBI bubnmoreka [{OK https://m.edsoo.ru/7f41837¢c
2.4 HEOPTraHUYECKHUX 11 https://wika.tutoronline.ru/himiya/class/8/svojstva-
COEIMHEHNH osnovnyh-klassov-neorganicheskih-soedinenij
Hroro o pasneny 30

Pa3znea 3. [lepuoaguueckuii 3axon u [lepuoguyeckas cucrema xumuueckux 3j1eMeHToB /. U. MenaesneeBa. CTpoeHue aToMoOB.

Xumu4yeckas cBsizb. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE PC€aKIuu

[leproanueckuii 3aK0H
u [lepunonnueckas
CHUCTEMa XMMUYECKUX

bu6mmoreka LIOK https://m.edsoo.ru/7f41837c
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-

3.1 i 7 zakon-i-stroenie-atomov-163960
dnementos J1. M. https://resh.edu.ru/subject/lesson/2053/start/
MenneneeBa. CTpoeHue
aroma
XuMu4ecKas CBS3b.
39 OKHUCIUTENbHO- 8 bubmuoreka I{OK https://m.edsoo.ru/7f41837c
' BOCCTAHOBUTEIILHBIC https://resh.edu.ru/subject/lesson/3122/main/
peakiuu
Hroro no paszneny 15 bu6nuoreka LIOK https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmoreka LIOK https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41837c
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/sostav-rastvorov-58607/re-9a9d2edd-f7f1-4c7c-b106-9fb1a2fac0f7
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/sostav-rastvorov-58607/re-9a9d2edd-f7f1-4c7c-b106-9fb1a2fac0f7
https://www.yaklass.ru/p/himija/8-klass/rastvory-58606/sostav-rastvorov-58607/re-9a9d2edd-f7f1-4c7c-b106-9fb1a2fac0f7
https://m.edsoo.ru/7f41837c
https://wika.tutoronline.ru/himiya/class/8/svojstva-osnovnyh-klassov-neorganicheskih-soedinenij
https://wika.tutoronline.ru/himiya/class/8/svojstva-osnovnyh-klassov-neorganicheskih-soedinenij
https://m.edsoo.ru/7f41837c
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960
https://www.yaklass.ru/p/himija/8-klass/periodicheskii-zakon-i-stroenie-atomov-163960
https://resh.edu.ru/subject/lesson/2053/start/
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/subject/lesson/3122/main/
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

Ne | Haummenosanue | KosmyecTBo yacos
n/ | pa3uejioB uTeM | Bcee Konrpoann | IlpakTuueck duekTpoHHbIe (LM (POBBIE) 00pa3oBaTeIbHbIE PeCypPChl
n nporpamMmabl ro ble paboThl | He padoThI
Pa3nen 1. BemecTBO 1 XMMU4YeCKHe PeaKINU
[ToBTOpEHME U
yriayOnenue
11 3HaHUM 5 1 0 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
' OCHOBHBIX https://infourok.ru/povtorenie-kursa-klassa-po-himii-2531359.html
pa3aenoB Kypca
8 Kacca
OCHOBHBIE
bubnuoteka L{OK https://m.edsoo.ru/7f41a636
3aKOHOMEPHOCT _ . . o .
1.2 4 0 0 https://znanio.ru/media/prezentatsiya_osnovnye_zakonomernosti_himicheskih
1 XUMHYCCKUX ..
. _reaktsij_9 klass-63248
peakuuii
DIEKTPOTUTHYE
cxas bubmuoteka I{OK https://m.edsoo.ru/7f41a636
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-
HCCOoIhaIus.
1.3 ?{ tat 8 1 1 7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-
HIMITIECIKHE 7048767/re-f70d8290-eb5b-480b-ad54-64efa2a84217
peakuuu B
pacTBopax
Uroro no pazgeny 17
Pa3znen 2. Hemerasuuibl U MX coeIMHEHMSI
OO6mas bubmuoreka I{OK https://m.edsoo.ru/7f41a636
2.1 XapaKkTEepUCTUKA 4 0 1 https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-
XUMHUYECKUX 157456/galogeny-khlor-i-ego-soedineniia-161110/re-798cd5b5-38ea-48f2-



https://m.edsoo.ru/7f41a636
https://infourok.ru/povtorenie-kursa-klassa-po-himii-2531359.html
https://m.edsoo.ru/7f41a636
https://znanio.ru/media/prezentatsiya_osnovnye_zakonomernosti_himicheskih_reaktsij_9_klass-63248
https://znanio.ru/media/prezentatsiya_osnovnye_zakonomernosti_himicheskih_reaktsij_9_klass-63248
https://m.edsoo.ru/7f41a636
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767/re-f70d8290-eb5b-480b-ad54-64efa2a84217
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767/re-f70d8290-eb5b-480b-ad54-64efa2a84217
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767/re-f70d8290-eb5b-480b-ad54-64efa2a84217
https://m.edsoo.ru/7f41a636
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/galogeny-khlor-i-ego-soedineniia-161110/re-798cd5b5-38ea-48f2-aed3-2d2396cded6f
https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/galogeny-khlor-i-ego-soedineniia-161110/re-798cd5b5-38ea-48f2-aed3-2d2396cded6f

3JIEMEHTOB
VIHA-rpynmsl.
I"amorens:

aed3-2d2396cded6f
https://resh.edu.ru/subject/lesson/2075/main/

2.2

Ob6mas
XapaKTEPUCTHKA
XUMHYECKHUX
HIIEMEHTOB
VIA-rpynmsl.
Cepau eé
COEIMHEHUS

bu6mmoteka 1IOK https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/2434/main/

2.3

O6mas
XapaKTepUCTUKA
XUMHYECKHUX
37eMeHTOB VA-
rpynmsl. A30T,
docdop u ux
COCTMHEHUS

bu6mmoteka 1IOK https://m.edsoo.ru/7f41a636
https://100urokov.ru/predmety/azot-i-fosfor
https://videouroki.net/razrabotki/urok-khimii-obshchaya-kharakteristika-
elementov-v-a-gruppy-azot-fosfor-i-ikh-soedineniya.html

2.4

Oobmas
XapaKTepUCTHKA
XUMHYECKHUX
AJIEMEHTOB
IVA-rpynmsr.
Yraepon u
KPEMHHU U UX
COCIMHECHUSA

bubmmoreka ITOK https://m.edsoo.ru/7f41a636
https://100urokov.ru/predmety/uglerod-i-kremnij
https://resh.edu.ru/subject/lesson/2069/main/

Uroro no pazgeny

25

Pa3zgen 3. MeTasIbl M X COCIUHEHU S

3.1

OO0mue

4

0

bu6mmoteka 1IOK https://m.edsoo.ru/7f41a636



https://www.yaklass.ru/p/himija/9-klass/khimiia-nemetallov-157456/galogeny-khlor-i-ego-soedineniia-161110/re-798cd5b5-38ea-48f2-aed3-2d2396cded6f
https://resh.edu.ru/subject/lesson/2075/main/
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/2434/main/
https://m.edsoo.ru/7f41a636
https://100urokov.ru/predmety/azot-i-fosfor
https://videouroki.net/razrabotki/urok-khimii-obshchaya-kharakteristika-elementov-v-a-gruppy-azot-fosfor-i-ikh-soedineniya.html
https://videouroki.net/razrabotki/urok-khimii-obshchaya-kharakteristika-elementov-v-a-gruppy-azot-fosfor-i-ikh-soedineniya.html
https://m.edsoo.ru/7f41a636
https://100urokov.ru/predmety/uglerod-i-kremnij
https://resh.edu.ru/subject/lesson/2069/main/
https://m.edsoo.ru/7f41a636

CBOMCTBa https://resh.edu.ru/subject/lesson/1607/main/
METAJI0B

. bu6nmmoteka LIOK https://m.edsoo.ru/7f41a636
Baxxueinine

https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805

3.2 MCTAJLIIBL M X 16 https://resh.edu.ru/subject/lesson/3124/main/
COCIMHEHUS
Htoro mo pazneny 20

Pasznen 4. Xumus u oxkpyxamomas cpeaa

BemiectBa u

bu6mmoteka 1IOK https://m.edsoo.ru/7f41a636

4.1 MaTEPHAIIBI B 3 https://resh.edu.ru/subject/lesson/3504/conspect/
JKU3HU YeJI0BEKa
Hroro o pasneny 3
PezepBHOE Bpems 3 bu6nuoteka LIOK https://m.edsoo.ru/7f41a636
OBIIEE
KOJIMYECTBO 68
YACOBIIO

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/1607/main/
https://m.edsoo.ru/7f41a636
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/subject/lesson/3504/conspect/
https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontpoasnbie | IlpakTnyeckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Ipenmer xumuu. Ponp XuMuu B 5 KU3HU bubmorera [JOK
1 ) 1 https://m.edsoo.ru/ff0d210c
yenoBeka. Tema u BemecTa 0 0 05.09.2024 :
[TonsiTHe 0 METO/IaX TIO3HAHUS B bubmmorexa LOK
2 1 0 https://m.edsoo.ru/ff0d227e
XHMHH 0 05.00.2024 | "
IT o6ota Ne 1 «I1
;a;;;:r;eczgz p:lTOOTa « "paBI/IJ'Ia Bu6miorexa LOK
3 P HAOpATOPHH 1 IPHEMET 1 0 1 https://m.edsoo.ru/ff0d23dc
oOpartieHus ¢ 1a00paTOpHBIM 12.09.2024
000pyT0BaHUEM»
Yucrele BemecTBa 1 cMech. CiocoOb! bubmmorexa [JOK
4 ) 1 0 0 https://m.edsoo.ru/ff0d26ca
paszeneHus cMecei 12.09.2024 .
[TpakTrueckas padota Ne 2 bubnnoreka [JOK
5 P i 1 0 1 https://m.edsoo.ru/ff0d28c8
«PaznencHue CMeceHv (Ha mpumepe 19.09.2024 p
OUYMCTKHU TTOBAPEHHOU COJIN)»
bu6mmorekxa [IOK
6 A 1 0 0 https://m.edsoo.ru/ff0d2a6¢c
TOMBI U MOJICKYJIBI 19.09.2024 p
7 XUMHUYECKHUe AJIEMEHThI. 3HAKU 1 0 0 bubmuorexa [JOK
(CHMBOJIBI) XUMHYECKHX JICMEHTOB 26.09.2024 | https://m.edsoo.ru/ff0d2be8
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bubmuorexa [JOK

8 [IpocThie U CIOKHBIE BENIECTBA 26.09.2024 https://m.edsoo.ru/ff0d2a6c
bu6mmoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 03.10.2024 https://m.edsoo.ru/ff0d2d50
3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTB. bubmuorexa [JOK
10 zip;np;r;eiﬁii fgﬁ(ﬁgﬂ;?;jﬁ;{;:ocm 03.10.2024 https://m.edsoo.ru/ff0d2eae
11 OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAs Macca 10.10.2024 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMAYECKOIO bubmuorexa [JOK
3JIEMEHTAa B COCAMHECHUN 10.10.2024 | https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. bu6mmoreka [IOK
MounsipHast Macca 17.10.2024 | https://m.edso0.ru/ff0d5230
14 DU3NYECKUue U XUMUYECKUE SIBJICHUS. bu6mmorexa [IOK
XuMHUUecKasi peakius 17.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yclI0BUS IPOTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEaKIui 24.10.2024 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnunoreka [JOK
XUMHYECKUE YpaBHEHUS 24.10.2024 | https://m.edso0.ru/ff0d3b88
Brruncnenust KonmyecTBa, MacChl
17 BEIIIECTBA 110 YPABHEHHSIM XUMUYECKUX bubmorexa HOK
. 31.10.2024 | https://m.edsoo.ru/ff0d5708
peakimit
18 Knaccugukarus XuMHUeCKuX peakiui bubnnorexka [JOK
(coenMHEHUs, PA3I0KECHUS, 31.10.2024 | https://m.edsoo.ru/ff0d3f34
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3aMeIleHusI, 0OMEHa)

M. B. JIoMOHOCOB — y4€HBIN-

bubmuorexa [JOK

19 PHIMIIOTICIHCT. O6O6erHHe " 07.11.2024 | https://m.edsoo.ru/ff0d40c4
cHUCTeMaTu3alys 3HaHUI
20 Konrponsnas padora Nel mo teme bubnuoreka [IOK
«BermiecTBa U XUMUYECKUE PEAKLIUN 07.11.2024 | https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB
21 Bo3ayxa. Kucimopon — ajieMeHT u bubmorexa LOK
AR pol 14.11.2024 | https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
dusnyeckne 1 XUMHYECKHE CBOMCTBA
22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmorexa LHOK
POX {pearl ’ 14.11.2024 | https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 00 oxcugax
CrocoObI ITOAyYEHHST KUCIOpOa B
23 nabopaTopuu Zlqn OMBIH_IJ'IerH(leTI/I bubmmorexa [TOK
patop P ' 21.11.2024 | https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3¢ ekt XuMuueckoi
24 peaKuuu, MIOHATUE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM ypaBHEHUH, DK30- U 21.11.2024 | https://m.edso0.ru/ff0d4790
DHAOTEPMUUYECKUX PEAKIUAX
TommmBo (HepTh, Yroiab U METAH).
25 3ar HBHCI—EI/IC(11;03 ’ a, CIT0COOBI 2ro bubmorexa HOK
P X, 28.11.2024 | https://m.edsoo.ru/ffod4cda
MPEIOTBPALIICHHS
[Tpaktuyeckas padora Ne 3 o Teme
26 «ITonyuenue u cobnpanue KUCIOpoOaa bubmorexa HOK
" P posa, 28.11.2024 | https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €r0 CBOWCTBY»
97 Bonopoa — sneMeHT u npocroe bubnnorexka [JOK
BenlecTBo. Haxoxnenue B npupoje 05.12.2024 | https://m.edsoo.ru/ff0d4ddO
28 ®dusndeckue 1 XUMHUECKHE CBOMCTBA bubnuotexa [JOK
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Bojopoaa. [IpuMenenue Bogoposa 05.12.2024 | https://m.edsoo.ru/ff0d4dd0
29 [ToHsITHE O KHUCITOTAX M COJISIX bubmorexa [JOK
12.12.2024 | https://m.edsoo.ru/ff0d50d2
30 Cnioco0sI 1oTydeHust BOAOPO/Ia B bubmuorexa [JOK
nabopaTopuu 12.12.2024 | https://m.edsoo.ru/ff0d4ddo
[TpakTrueckas padora Ne 4 o Teme
31 «ITonyuenne u cobupaHue BogopoIa bubmorera [JOK
7 P AOPOAS, 19.12.2024 | https://m.edsoo.ru/ff0d4f42
U3YYCHHUE €TO CBOWCTBY
39 Monsipabiii 00BEM ra3oB. 3aKoH bubnuorexa [JOK
ABoranpo 19.12.2024 | https://m.edsoo.ru/ff0d542e
Brrunciaenus 00n€ma, KoJIM4yecTBa
33 BEILIECTBA r'a3a 110 €ro U3BECTHOM bubmorera [JOK
. N Y 26.12.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA HIIU 00BEMY
Berancnenus 00EM0B ra3oB 1o
34 ABHCHHUIO PEaKIIMM Ha OCHOBE 3aKOHA bubmorexa [JOK
P " P . 26.12.2024 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 duznyeckne 1 XUMUYECKHEe CBOMCTBA bubmuorexa [JOK
BO/IbI 09.01.2025 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHIUKAaTOpax 09.01.2025 | https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopurens. Hacwimmenanie
37 u HI;HaCHpeHHBIE aCTBOPBI B bubmotexa [JOK
B PacTROpHL- 16.01.2025 | https://m.edso.ru/ff0d5b40
MaccoBas 107151 BEIIECTBa B pacTBOpE
[Tpaktuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHue pacTBOpOB C bubnuoreka [IOK
onpeeEHHON MacCOBOM J10JIei 16.01.2025 | https://m.edsoo.ru/ff0d5eba

PacTBOPEHHOTO BEIIECTBA»
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Kontponbhas pabora No2 o teme

bubmuoreka [JOK

39
«Kucnopoa. Bomopoa. Boga» 23.01.2025 | https://m.edsoo.ru/ff0d6342
40 Oxkcuppl: cocTaB, KiacCU(UKAIINS, bubnmoreka [JOK
HOMEHKJIaTypa 23.01.2025 | https://m.edsoo.ru/ff0d664e
ITony4yeHue u XMUMUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa [TOK
’ P 30.01.2025 | https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHuUs: COCTaB, KJIacCCU(PUKALIHS, bu6mmoreka [IOK
HOMEHKJIaTypa 30.01.2025 | https://m.edsoo.ru/ff0d67ca
43 ITonyuenune u XuMHYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUM 06.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxaus, bubnuorexa [JOK
HOMEHKJIaTypa 06.02.2025 | https://m.edsoo.ru/ffOdfee2
45 ITony4yeHnue u XMUMUYECKUE CBOMCTBA bubnnorexa [HOK
KHUCIIOT 13.02.2025 | https://m.edsoo.ru/ffOdfee2
Co cpeaHue): HOMEHKIATypa,
46 CH(J)Ici)éI)II) HIE)I;H )e}II{I/I;VI X};IK;IH;[IZ(I:KHG bubmorexa HOK
. yi ’ 13.02.2025 | https://m.eds00.ru/00ad9474
CBOICTBa
[TpakTuueckast padota Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubnunoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUUECKHIX 20.02.2025 | https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)
48 ['eneTndeckas CBA3b MEXKIY KJIaCCaMH bu6mmoreka [JOK
HEOPTraHUYECKUX COCTMHCHUI 20.02.2025 | https://m.edsoo.ru/00ad9a50
49 O06o001IeHre U cucTeMaTHU3aIus bubmuorexa [JOK
3HaAHUU 27.02.2025 | https://m.edsoo.ru/00ad9ch2
50 KonTponbnas pabota Ne3 o teme bubnmnoreka [JOK
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"OCHOBHBIE KJIACCH HEOPTAaHMYECKUX 27.02.2025 | https://m.edsoo.ru/00ad9ela
coeuHeHuit"
[TepBbie MOMBITKY KIACCH(PUKAITUU
o1 XMMHYECKHX 3J1€MEHTOB. [loHsATHE O bubmorexa LOK
' 05.03.2025 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHbIX 3JIEMEHTOB
Ilepuoauueckuii 3aK0H U
52 [lepuonnueckas cucteMa XMMHUYECKUX bubmorexa OK
05.03.2025 | https://m.edsoo.ru/00ada52c
sanemenToB /I. 1. Menaeneera
53 [Tepuomapl, TPYIIIIBI, MTOATPYIIIBI bubmorexa [JOK
P > TPYHIEL by 12.03.2025 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnoreka [JOK
snep. M3oTtombl 12.03.2025 | https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000I0YeK
55 aToOMOB 35ieMeHTOoB [lepuonnyeckoii bubmorexa LHOK
19.03.2025 | https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MeHnaeneeBa
XapakTeprucTuka XUMHYECKOTO
56 AJIEMEHTA I10 €r0 MOJIOKEHUIO B bubnuotexa [JOK
[lepunonnueckoii cucreme /1. U. 19.03.2025 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3akoHa
57 JUIS pa3BUTHS HayKH U npakTuku. 1. W. bubnnoreka [JOK
MenneneeB — yu€HbIH, IEAAror u 26.03.2025 | https://m.edsoo.ru/00ada96e
rpakIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuotexa [JOK
XUMUYECKHUX AJIEMEHTOB 26.03.2025 | https://m.edsoo.ru/00adaab8
59 WNonnas xumudeckas CBsI3b bubmorera [JOK
09.04.2025 | https://m.edsoo.ru/00adac34
60 KoBanieHTHas mossipHast XMUMHYECKast bubnuotexa [JOK
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CBSI3b 09.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBanenTHas HEnonsipHasi XuMHYECKas 1 bubnunoreka [JOK
CBSI3b 16.04.2025 | https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Crenexs okHCICHNA 1 16.04.2025 https://m.edsocL).I ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 1 bubmnorexa LIOK
peaKnuu 23.04.2025 | https://m.edsoo.ru/00adb076
bubnuorexa [JOK
64 OKHCIMTEIH H BOCCTAHOBHTCIIH 1 23.04.2025 httsz://m.edSO(I)-.I ru/00adb076
KonTponbnas padota Ne4 o reme
65 «CtpoeHne aroma. XuMUYeCKas 1 bubmmorexa LOK
. 30.04.2025 | https://m.edsoo.ru/00adb486
66 PesepsHblit ypok. O60011ieHNe 1 1 bubnuoreka [IOK
cUCTeMaTu3aIus 3HAaHUI 30.04.2025 | https://m.edsoo.ru/00adb33c
67 PesepsHblit ypok. O6001ieHMEe 1 1 bubnuoreka [IOK
cHUCTeMaTu3aIus 3HAaHUI 14.05.2025 | https://m.edsoo.ru/00ad9ch2
68 PezepsHblil ypok. O6001meHue u 1 bubnuoreka [IOK
cHUcTeMaTHU3alys 3HaHUI 14.05.2025 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KVIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrtpoJsbnsie | IIpakrnyeckue
n/n Bcero U3YYeHUS oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl

Ilepuoanuecknii 3aK0H.
[Tepuonuueckas cucrema bu6mmoreka [IOK

1 1 0 0 06.09.2024
XAUMHYECKUX d1eMeHToB /I, . https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU BuG 1OK

N nonmoTexa

2 CBOMCTB XI/{MI/I‘IGCKI/IX 3JIEMEHTOB 1 0 0 06.09.2024 httos://m.edsoo.ru/00adbb6
MEPBBIX TPEX MEPUOTOB

3 Knaccugukanus 1 HOMEHKIaTypa 1 0 0 13.09.2024 bubnnoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunn xumuueckoit CBﬂ?I/I W TUIEI 1 0 0 13.09.2024 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme

5 «[ToBTOpEHUE U yrinyOiaeHue 3HaHUH 1 1 0 90.09.2024
OCHOBHBIX Pa3JiesioB Kypca 8
KJ1accay

6 Knaccudukamnms xumuaeckux 1 0 0 20.09.2024 | Bubmmoreka [IOK
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peaKHI/Iﬁ 110 pa3JIMYHbIM IIPpU3HAKaAM

https://m.edsoo.ru/00adbcb0

ITonsiTHE O CKOPOCTH XMMHYECKOU

bubmuorexa [JOK

7 peakuuu. [loHsTre 0 TOMOT€HHBIX U 27.09.2024 https://m.edsoo.ru/00adbeda
TETEPOreHHBIX PEaKIIMIX
ITonsATHE O XUMHYECKOM
aBHOBecuU. DaKTOPEHI, BAUSIOIINAE
8 fla CKOpOCTH XHMI/IqSCKOfI eaKmI/II/I 27.09.2024 bubnnorexa LIOK
p peakt R https://m.edsoo.ru/00adc28c
U TI0JIOKEHUE XUMHUIECKOTO
paBHOBECHS
9 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 04.10.2024 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 21EKTPOIIUTUYECKON BuG 10K
nOInoTEKa
10 nucconuanui. CUIbHBIE U cl1a0blie 04.10.2024 https://m.edsoo.ru/00adcd6s
AIEKTPOJIUTHI
bubmuorexa [JOK
11 n I 11.10.2024
OHHBIC YPABHCHHA peaiiutu 0.20 https://m.edsoo.ru/00add448
XuMHYecKre CBOMCTBA KUCIOT U
OCHOBaHHH B CBETE MPEACTABICHHI bubnuorexa [JOK
12 11.10.2024
00 BIEKTPOIUTUYECKON https://m.edsoo.ru/00add5d8
M CCOLAIIAN
XnMHu4yecKkre CBOMCTBA COJIei B BuG 1OK
noOInoTEKA
1 % 18.10.2024
3 cBete HpeHCTaBHeHI:M 00 8.10.20 https://m.edsoo.ru/00add8bh2
AIEKTPOJIUTUYECKON JUCCOIHAITTT
. bubnuorexa [JOK
14 IT 18.10.2024
OHATHE O THIPOJIMZE COICH 8.10.20 https://m.edsoo.ru/00add9d4
O06001IeHNe U CUCTEMATU3AIIHS bubnuorexa [JOK
15 25.10.2024
3HAHUH https://m.edsoo.ru/00addd12
16 [IpakTuueckast padora Ne 1. 25.10.2024 | bubmmoteka [JOK
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«Pemrenue OKCIICPUMCHTAJIBHBIX
3aJga4d»

https://m.edsoo.ru/00addbfa

KonTtponsHas padora Ne2 o reme

17 «QJIEKTpOIUTHYECKAs 08.11.2024 bubmumoreka [IOK
nucconuanusg. XuMudeckKue https://m.edsoo.ru/00addecQ
pEaKIfu B pacTBOpaxX»

OOm1ast XxapaKTEpUCTHKA raJIOTeHOB.
18 XHL;IHqGCKpHe CBEﬁCTBa Ha IpuMepe 08.11.2024 bubmmorexa [JOK
PUMED o https://m.edsoo.ru/00addfe2
XJiopa
XnopoBoaopoa. CossiHast KUCIIOTA,
19 XUMHUYECKUE CBOMCTBA, MOTYyYEHUE 15.11.2024 bubmorexa LHOK
> TTOIYH ’ o https://m.edsoo.ru/00ade104
IpUMEHEHHE
[IpakTuueckas padora Ne 2 o teme Bu6 10K
UOIMOTEKA
2 I1 i 15.11.2024
0 « OﬂyquHf: COHiIHOH KHEIOTL, > 0 https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOHCTB»
Brrauciienus mo ypaBHEHUSIM
21 XUMUYECKUX PEAKIUi, €CIIU OJUH 22.11.2024 bubmmorexa [TOK
peardiH, A o https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B U30BITKE

99 OO11ast xapaKTepUCTHKA SJIEMEHTOB 99 11.2024 bubnuoreka [IOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
AnnotponHsle MOAU(UKALIUY CEPBI.

o ;

93 aXO)K,Z[eHI/\I’e Cephl U eé 99.11.2024 bubnuoreka [IOK
COEIMHEHUN B IPUPOLE. https://m.edsoo.ru/00ade64a
XHWMHYECKHE CBOMCTBA CEPBI
CepoBo1opo/1, CTpOeHHE,

24 q)ninqefm};ei XI/II;/II/I‘ICCKI/IC 29.11.2024 bubmmorexa LIOK

. o https://m.eds00.ru/00ade802
CBOHCTBa
25 Oxcunppl cepbl. CepHas KMCIIOTA, 06.12.2024 | bubmuotexa LJOK
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(1)I/I3I/ILICCKI/IG 1 XUMHWYECKHE
CBOﬁCTBa, IIPUMEHCHUEC

https://m.edsoo.ru/00adea28

XUMHYECKUE PEAKLIUH, JICKAILNE B
OCHOBE IIPOMBIIIIIEHHOT 0 criocoba
IIOJIyYEHUS CEPHOM KUCIIOTBI.

bubmuorexa [JOK

26 XUMUYECKOE 3arpsi3HEHUE 06.12.2024 https://m.edsoo.ru/00adec8a
OKpY>Karolen cpeibl
COETUHEHUSIMH CEPBI
97 Brruncienue maccoBoM 10U 13.12.2024 bu6mmoreka [IOK
BbIX0/1a TPOJIYKTA PEAKLIUH https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepuCTHKa SJIEMEHTOB
VA-rpynmsl. A3or, BuG 10K
noInoTeKa
28 pacrpocTpaHeHue B IPUPO/IE, 13.12.2024 https://m.edsoo.ru/00adeead
bu3znuecKkrue 1 XUMUYEeCKHe
CBOMCTBa
AMMuak, ero puznueckue u BuG 1OK
B nonnoTexa
29 XMMHYECKHE CBOICTBA, ITOJIyYEHHE 20.12.2024 https://m.eds00.ru/00adf004
Y IpPUMEHEHUE
[IpakTuueckas padora Ne 3 o Teme Bu6 10K
nonnoTexa
30 «HonyqveHI/Ie aMMHaKa, U3y4eHue 20.12.2024 https://m.eds0o.ru/00adf180
€ro CBOWCTB»
A3oTHas Kuciora, e€ Gpu3nIecKkue u bubnuoteka [JOK
1 27.12.2024
3 XUMHUYECKHE CBOKCTBA 0 https://m.eds00.ru/00adf306
Hcnonb30BaHre HUTPATOB U coJiel
aMMOHHS B KQ4eCTBE MUHEPATHHBIX Bt OK
32 ynoOpeHnidi. XuMU4IecKoe 27.12.2024 nonmoreka L1

3arpsI3HEHUE OKPYXKAIOIIEN CpeIbl
COEMHEHUSAMH a30Ta

https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

docdop. Oxcun pochopa (V) u

bubmuorexa [JOK

33 dbochopuas KI/ICJ‘If)Ta, buzuvecKue u 10.01.2025 https://m.edsoo.ru/00adf68a
XMMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnonp3oBanue GocaToB B
34 KadecTBe MI/IHepaHBHBIXVyI[06peHI/II7I. 10.01.2025 bubnmoreka [JOK
3arpsi3HEHUE NPUPOTHON Cpeibl https://m.edsoo.ru/00adfc20
dbocdaramu
VYraepon, pacipocTpaHEeHE B
35 npu 2 2 E)I/IBI/II‘)IGCKII)/IC u 17.01.2025 bubmorexa LHOK
PHPOAS, y o https://m.edso0.ru/00adfd9c
XUMHUYECKHUE CBOICTBA
Oxcunel yriaepona, ux Gu3nveckue
Y XMMHYECKHE CBOMCTBA. BuG 10K
nOJIMOTEeKA
36 DKoJoru4ecKue npooIemsl, 17.01.2025 https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
. bubnuorexa [JOK
37 VYronbHast KUCHOTA U €€ CONU 24.01.2025 https://m.edsoo.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme
38 "ITomy4yeHue yrieKkucioro rasa. 94.01.2025 bubnuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00 Eub 10K
nOIMoTeKa
39 OpraHUYECKUX BEUIECTBAX KaK O 31.01.2025 https://m.edsoo.ru/00ae054e
COCIMHEHUSX yTIIepoaa
40 Kpemuuii u ero coenqunenus bubmmorexa [TOK
P A 31.01.20255 | https://m.edsoo.ru/00ae080a
41 [IpakTuueckas padora Ne 5. 07.02.2025 bubnnorexka [JOK

Pemenue SKCIICPUMCHTAIIbHBIX

https://m.edsoo.ru/00ae0bf2
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3a1ad4 1o reMe «Baxkneiine
HEMETAJIIJIBI U UX COEIUHEHUI

KontponsHas padora Ne3 o reme

. bubnmoreka [JOK

42 «BaxHeinme HeMeTaJlJIbl U UX 07.02.2025 https://m.edsoo.ru/00ae0e18
COCIMHCHH S
OOm1ast xapaKTepUCTHKA
XUMHUYCECKUX DJIEMEHTOB —

43 MeTaJIoB. MeTalinueckas CBs3b U 14.02.2025 bubmuorexa [JOK
MeTaJInYecKas KpucTajIndeckas https://m.edso00.ru/00ae103e
pemeéTka. GU3NUECKUE CBOMCTBA
METaJIJIOB
XUMHYECKHE CBONCTBA METAJITIOB. Eu6 LIOK

B noIMoTeKa

44 QHGKTpOXHI\fH‘IeCKHH pan 14.02.2025 https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO61ue cnocoObl MOTyYEHUS
MeTtasuioB. CrutaBel. BeraucieHus Eu6 1OK

noNIroTeKa

45 1o ypanHeHI/IﬁM XUMHUYECKUX 21.02.2025 https://m.edsoo.ru/00ae1156
peaxiuii, ecu OJJUH U3 PEeareHToOB
COJZIEPKUT TPUMECH

bu6nmoreka [JOK

46 [TonsTHE O KOPPO3UM METAIIIOB 21.02.2025 https://m.edsoo.ru/00ae1278

bu6nmoreka [JOK

47 28.02.202
IHesoqmEie MeTantE: 8.02.2025 https://m.edso0.ru/00ae14b2
OKcHIbl ¥ THAPOKCUIBI HATPUS U bu6mmoreka [JOK

48 KaJIus 28.02.2025 https://m.edsoo.ru/00ae14b2

49 H_[eJIOqIV{03eMeJleVLIe MEeTaJLIbI — 06.03.2025 bubmuorexa [JOK
KaJILIIUA Y MarHui https://m.edsoo.ru/00ael5e8

50 Baxkuetinine coequHeHN KaJbIUI 06.03.2025 bu6mmoreka [JOK
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O0001IeHre U cUcTeEMaTU3 AU

51 . 13.03.2025
3HAHUI
59 JKécTKoCTh BOJIBI M CIIOCOOBI €€ 13.03.2025 bubmuoreka [JOK
YCTPaHEHHUS https://m.edso0.ru/00ae1886
[IpakTuyeckas padora Ne 6 o Teme BuG 10K
O .. noNIMoTeKa
53 }KCCTKOCTB"BOI[LI Y METOJIbI €€ 20.03.2025 https://m.edsoo.ru/00ae1ac8
yCTpaHEHUS
. bubnuorexa [JOK
4 20.03.202
> AJIOMHHHH 0.03.:2025 https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHJIA U 97 03.2025 bubnnorexa [HOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso 21:03.2025 https://m.edso0.ru/00ae1d86
57 Oxkcuibl, TUIIPOKCUIBI U COJIU 10.04.2025 bubnuorexa [JOK
xenesa (I1) u sxenesa (IIT) https://m.edso00.ru/00ae35e6
58 O606HV16HHe 1 CHCTEMaTHU3aIINs 10.04.2025
3HAHUN
[IpakTuueckas padora Ne 7.
Pemenne skcriepuMeHTaIbHbBIX bubnuoreka [IOK
59 17.04.2025
3a7a4 no teme «BaxHeimme https://m.edsoo.ru/00ae3de8
MECTaAJIJIBI U UX COCAUHCHUA))
Beruucnenus no ypaBHeHHSIM
XUMHUYECCKUX peaKHI/Iﬁ, €CJIN OJUH
60 U3 pEareHToB J1aH B U30BITKE WU 17.04.2025 bubnnorexka [JOK

COACPKUT MpuUMecH. Brruncienus
MAacCOBOM J0JIA BBIXOJa IPOAYKTa
peakuuu

https://m.edsoo.ru/00ael750
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O0001IeHrEe U cUCTEMaTU3 AU

61 . 1 24.04.2025
3HAHUU
KonTponpnas padorta Ne4 mo Teme
62 «BaxuHenme MeTauibl 1 UX 1 24.04.2025
COETUHEHUS
63 Bemectsa u h/iaTepHanH B 1 15.05.2025 bubnunoreka [JOK
IIOBCEIHEBHOU JXU3HU YEI0BEKa https://m.edso0.ru/00ae3f50
X
64 I/IMI/IIIGCKOGUSanﬂ?;HeHI/IG 1 15.05.2025 bubnuorexa [IOK
OKpY>Karollen cpeibl https://m.edso00.ru/00ae4270
Posnb xumum B perieHuu bubnnoreka [JOK
65 1 22.05.2025
AKOJIOTUYECKUX TTPOOIeM https://m.edso00.ru/00ae4270
66 PesepBHbIit ypok. O606111eHI/Ie u 1 99 05.2025 bubnnorexa [HOK
cucTeMaTu3alis 3HaHU! https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O606iueﬂne " 1 99.05.2025 bubnuorexa [JOK
CUCTEMaTU3alUs 3HAHUN https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypok. 060611J;eHI/Ie " 1 99.05.2025 bubnunoreka [JOK
cucTeMaTu3alus 3HaHul https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

» Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOe
obmmectBo «M3narenscTBoO «IIpocBerienne

» Xumus, 9 xinacc/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A., AKunoHepHOe
obmmectBo «M3natenscTBO «IIpocBemenue

tabmuubl: [leproanyeckas cucrema xumudeckux anemenToB Jl. 1. Menneneesa, Tabnuma

PacTBOPUMOCTH, BHGKTPOXI/IMI/I‘-IGCKI/Iﬁ pAA HAITPAKCHUA METAJIJIOB

METOAUYECKHUE MATEPUAJIBI 1JISA YUUTEJ A
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypoBeHb.- Peann3arusi-
tpeboBanuii-OI'OC-0CHOBHOT0-00111er0-00pa3oBanus.-MeToinIecKoe-mocoone-1is-

yuutens.pdf

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://www.yaklass.ru/



