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[Iporpamma 1O XWMHM Ha YpPOBHE OCHOBHOTO o00ImIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YUYETOM KOHIISIIIIAN MPEMOaBaHusl yIeOHOTO MpeaMeTa « XUMUsD»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanmm.

[Iporpamma 1Mo XuMuM Na€T MNPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeaycMaTPUBAET pacIpeielieHue €ro Mo KiaccaM U CTPYKTYpUPOBAHHUE IO
pazzenaM M TeMaM MPOrpaMMbl 10 XHMHH, ONPENEsSeT KOJIWYECTBEHHBIE U
Ka4eCTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBAaTEIbHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM Yy4€OHOro Mmpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolmuxcs, ONpeAeNisieT BO3MOXKHOCTU TMpeaMera st
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTeIbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yapTaraM 00y4YeHUs] XUMUU Ha YPOBHE 1IeJIeH N3ydeHUsl MpeaMeTa 1 OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEILHOM JEATEIbHOCTU OOYYalolerocs IO OCBOCHUIO
y4eOHOTO CO/ICpKaHMS.

3HaHME XHUMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
posib UrparoT (GOpMUPYEMbIE XUMHUEWU MPEACTaBICHUS O B3aUMOIIPEBPAILCHUSIIX
SHEPrUM U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHnne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JaromMxcs, HABBIKOB HX CaMOCTOSITENIBHOW Y4eOHOW  JESTENbHOCTH,
HKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTOCTHOTO B3IJIsIa HA €JUMHCTBO MPUPOABI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJarOITNXCs;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B AKOJOTHYECKOE
o0Opa3oBaHHe 00Y4AIOIIHUXCS.



JlanHple HampaBieHUs B OOyYE€HHWH XUMUU OOECIIEUMBAIOTCS CHELM(PHKOMA
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHH W HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX MOHSITUU
OpTraHUYECKON XHUMUHU.

CrtpykTypa coiepkaHus MPOrpaMMbl MO XMMUU CPOPMHUpOBaAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uzydeHuro. CoJepKaHHE CKIIabIBAECTCS U3 CHUCTEMBI
MIOHATHM O XUMHUYECKOM JIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO€ 3TH CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl IO MPUHLHILY
IIOCJIEA0BATEILHOIO PA3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— Y4EHHS O CTPOCHHUM aTOMa U XUMHUYECKOH CBS3H;

— TPEACTaBIEHUN 00 JJIEKTPOJIUTUYECKOH JAMCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndyeckue 3HAaHKWS PACCMATPUBAIOTCA HA OCHOBE 3MIIMPUYECKU
MOJIYYEHHBIX U OCMBICIIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO
YPOBHSI K JPyromMy, BBIIONHIS (YHKUMA OOBACHEHHS M MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHsI U BO3MOXXHOCTEH ITPAKTUYECKOI'O IPUMEHEHUSA U IOIYYCHUS
M3y4aeMBbIX BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTEeMHOM NpPHUPOJABI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO M
METOJaM IIO3HaHMWS B Hayke. M3ydeHune XMMUM NPOUCXOAUT C IPUBICYECHUEM
3HaHUW M3 paHee H3YyYEHHBIX Y4EOHBIX MpeaMeToB: «OKpyKaloluil Mupy,
«buonorus. 5—7 knacce» n «Pusuka. 7 Kiace».

[Ipy wW3yyeHUH XHUMHHM MPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbBHOCTH 4YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbBl XHUMHUECKHUX
3HAHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX 000OIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, sS3blka HAayKH, B
OpUOOIIEHUM K HAy4YHBIM METOJaM I[I03HAHUS MpPH HM3YyYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuid, B (OpMUPOBAHUM U PA3BUTUU MO3HABATENIbHBIX YMEHUN U
UX TPUMEHEHUH B Y4YeOHO-TIO3HABaTENbHOM U y4eOHO-HCCIIEeI0BaTENbCKON



JESITEIbHOCTH, OCBOCHHM TPaBUJ O€30MacHOr0 OOpalieHHus C BELIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYEHUE MPUOOPENH TaKHe 11eJ1, KaK:

— (¢GOopMHUpOBaHHE WHTEIUICKTyaJIbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHATUIO PEIICHUH,
CIIOCOOHOM aIalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA  CHUCTEMAaTHYECKOE MPUOOIICHHE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATENHHON JEeATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUU;

— obecrnieyeHune yCcIoBHM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00YyHarOIUMUCS
OTbITa PAa3HOOOPA3HON NEATETLHOCTH, IMO3HAHWS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJTFOUEBBIX KOMITCTCHIINN), UMEIONMINX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICITCIHHOCTH;

— ¢opmupoBanue oOmEeld (YHKIUOHAIBHOM W  €CTECTBEHHO-HAYyYHOMU
IPAaMOTHOCTH, B TOM UYHCI€ YMCHHH OOBSCHITH W OIICHWUBATH SIBIICHUSA
OKPYXKAIOMIEr0 MHpA, WCIOJB3YysS 3HAHUS W OMbBIT, MOJYyYCHHBIC MPH H3YUYCHHUH
XUMHUH, TPUMEHSTh HMX MpPU pEUIeHWU TPo0JeM B TOBCEAHEBHOM >KU3HU H
TPYJOBOM NESATEIbHOCTH;

— ¢opmupoBaHHEe y OOydYalOIMXCAd T'YMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOTHON CPEJIBI;

— pa3BUTHE MOTHUBAIIMU K OOYUYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIUTAaHUID HAa OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo(uiisi U HANPABIEHHOCTH JajlbHEHIIEro
oOyJeHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HW3Y4YCHUS XHUMHH Ha YpOBHE
OCHOBHOTO 00111€T0 00pa3oBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIelN0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMHSI B CHCTEME HayYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U Cl0KHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOcHUTENbHAsT aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XUMHUYECKHUE ypaBHeHMs. Kiaccudukaius
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu pabOThI B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Meja C KUCIIOTOMN) SABJICHUI, HAOIIOCHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB pa3/esieHHs] CMECEe: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONHUCAHUWE  pEe3yJbTaTOB  MPOBEACHHS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTepKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3inemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYeHHUsST KHUCIIopoJa B JabopaTopuu W TPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM razoB. Pac4€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOZE€ U B KHU3HU 4esoBeka. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronme. Homenknatypa okcugoB. Du3nyeckue U XHUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenkinarypa kucior. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHusl TopeHus (Mmokapa), O3HAaKOMJICHHE C OOpa3llaMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, MCCIEOBAHUE OCOOCHHOCTEM pACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklUWil HEUTpau3aluH, IOIYYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XUMHYECKasl CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u Tpynmbl. OU3WYECKUI CMBICH MOPSAKOBOIO HOMEpPAa, HOMEPOB IEpUoAa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanyeckoint cucreme /. 1. Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yuy€HbIi U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tpornecchl OKMCIIEHUS K BOCCTAHOBIIEHUS. OKUCIUTENA U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUl
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIN HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE DJICKTPOMPOBOIHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHUE Tas3a, oO0pa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapakTepuctuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCIIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHue u (pu3myecKkue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3MYECKHE W XHMHYECKHE CBOMCTBA (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. Haxoxaenue ceppl u €€ COCOTUHEHHM B MpHUpoAe. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, pacIpOCTPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yn0oOpeHnil. XuMHUYECKOE 3arps3HEHUE OKPYIKAIOIIEH Cpelibl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyyenue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouusi. Kpyroopot yriepona B npupojae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX Kak O COCIMHEHUSX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: XKHUpax, OeJKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpencTaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEJIbHBIX MAaTEPUATIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajJjoreHOB M HX COCIUHEHUN (BO3MOKHO HCIIOJIb30BaHUE BHUICOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, H3YYEHHE XUMHYECKUX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOPEHUHl, MOITyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PocdaT-uoOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKAHUsI, B3ANMO/ICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEMIBIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTUBOras3a, MojyuyeHue, coOupaHue, paclio3HaBaHUE M H3yUCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxkHelnme HeMeTaJUIbI U UX COEIUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XkEHUE B Npupoae. PU3NUECKUE U XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHUJIA U THIAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U coyn kenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KaYE€CTBCHHBIX PEAKIMM HA MOHBI: MAarHus, KaJIbLHs, aIFIOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a71a4 M0 TeMe « Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B INOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTax U OTPABJICHUSIX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromeh cpeabl (MpeaeiabHas I0myCTUMAast
KOHIIeHTpalus BemecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOTHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasiioB MaTtepuanoB (CTEKJIO, CIJIaBBI METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToMm, DOJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaATIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOI'O OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOlIeCTBEe MpaBUJIaMd M HOPMaMHU IMOBEJIEHUS M CIOCOOCTBYIOT Mpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKECHUAX W OTKPBITUAX MHUPOBOM U OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YHUTATEJIbCKOW KYJIBTYpPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, MPOEKTHOW U  HCCIEN0BATENbCKOU
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHWE MOCIEACTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil U Tpyia pa3aIudHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYALIMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUITAHUPOBAHHUIO U OCYIIECTBIICHHIO Y4EOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIoaaTh 3a XOJO0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOWpATh, AaHAIM3UPOBATh U HHTEPIPETUPOBATH HHGOPMAIIHIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4Hble METObl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW AaHAJU3UpOBaTh B IIpollecce Y4YeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTh BONPOCHl (B XoA€ Juanora M (WIM) TUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOro OIbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIIOCOObI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIy oOyuenus B 8 kiiacce npeiMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
PacCKpbhIBaTh CMBICII OCHOBHBIX XWMHWYECKUX TIOHSATHUW: aTOM, MOJIEKYJa,
XAMUYECKUU 3JIEMEHT, TMPOCTOE BEHIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS W HEOJHOPOJHAs), BaJCHTHOCTb, OTHOCHTENIbHAs AaTOMHAas W
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JISI XUMUYECKOT'O 3JIEMEHTA B COSAMHEHUH, MOJIIPHBIM 00BEM, OKCU, KUCIIOTA,
OCHOBAaHHUE, COJb, JJEKTPOOTPULATEIBHOCTh, CTEICHb OKHCIICHUS, XWMHUYECKas
peakius, KiacCu(pUKaIMs PeaKIuil: Peakiiud COCANHCHHS, PEaKIINU Pa3I0KEHUS,
peakiMy 3aMeIleHUs, Peakiuu OOMEHa, JK30- U HHIAOTEPMHUYECKUE PEaKIIHH,
TEIJIOBOM 3(PQeKT peakiuu, sApOo aToma, SJICKTPOHHBIA CIIOM aToma, aToMHas
opOuTanb, paguyc aroMa, XUMHYECKas CBsA3b, IMOJSIpHAS U HEMOJsIpHAs
KOBAJICHTHAsI CBS3b, MOHHAS CBS3b, MOH, KATUOH, aHUOH, PACTBOP, MACCOBAsl JOJIA
BelecTBa (IIPOLICHTHAsI KOHIIEHTPAIUs1) B pacTBOPE;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX IOHATUNA U IPUMEHATH 3TU
IIOHATHS IIPU ONIMCAHUU BEILIECTB U UX MPEBPAILICHUN;
MCIIOJB30BaTh XMMHUYECKYI0O CUMBOJIMKY ISl COCTaBlieHUs (OpMyJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;
OTIPEJIENISITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTCTICHD
OKHUCJICHHS DJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX, MPUHAJICKHOCTh BEIIECTB K
OTIpeZICIEHHOMY KJIACCy COCIMHEHHM 1o QopMysaMm, BHUJ XUMHYECKOU CBS3H
(KOBaJICHTHAsl U MOHHAs1) B HEOPTraHUYECKUX COCTUHECHUSX;
packpeiBath  cMbic  I[lepmoamueckoro  3akona JI. WM.  Menaeneena:
JEMOHCTPUPOBATh  IIOHMMAHHWE  IEPUOJUYECKOM  3aBUCHUMOCTM  CBOMCTB
XAMHUYECKUX JJIEMEHTOB OT MX IOJIOKEHUS B llepuoanueckor cucreMe, 3aKOHOB
COXPAaHEHHS] MacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOIO
Y4EHHUs, 3aKOHAa ABOTrajipo;
OMHUCHIBATh U XapakTepu3oBaTh TabmuuHyro ¢opmy Ilepronnueckoil cucTeMbl
XUMHUYECKUX DJIEMEHTOB: pa3iuyaTh MOHATHUS «TJIaBHas noArpymnna (A-rpynmna)» u
«mobounas moarpynmna (b-rpymnma)», Manbie W OOJBIINE MEPUOABI, COOTHOCHUTH
o003HayeHusi, KOTOphle uMeTcs B Tabmuie «llepuoanueckas cucrema
xumuueckux syeMeHToB [[. Y. MeHnneneeBay € 4HMCIOBBIMU XapaKTEPUCTUKAMU
CTpOEHHUsI aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB W 3apsj siapa, oOIee Yucio
AJIEKTPOHOB U PACHPEACIICHUE UX MO JIEKTPOHHBIM CIIOSIM);



KJIacCU(PUIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKUE peakiuu (M0 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHUE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJISAPHYIO U  MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOIO JJIeMEeHTa 1o (¢dopmylie
COEIMHEHU S, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOW PEAKIUU;

MIPUMEHSTh OCHOBHBIE OINEPALMM MBICIUTENBHON AEATEIbHOCTA — aHaJU3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE MPUUYUHHO--CJICJCTBEHHBIX CBSA3EH — ISl U3YyUYECHHUS] CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
NMO3HAHUA — HAONIOJICHUE, U3MEpPEHUEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  IpaBWJaM  TMOJIb30BAHUA  XUMHUYECKOM  MOCYIOM W
7a00paTOpHBIM  O0OpYJOBAaHMEM, a TaKXKe IMpaBWIaM OOpAIlCHUS C
BEIIECTBAMA B COOTBETCTBUM C HWHCTPYKIHUSIMUA 10 BBINOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C OMNpPEACIEHHON MACCOBOM JIOJIEW PACTBOPEHHOIO BEILIECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XUMHYECKHE  AKCHEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIOT C TOMOIIbIO MHIUKATOPOB
(;makmyc, henondTanent, METUIIOPAHXK U APYTHE).

K xoHI1y 0OydeHus B 9 kiacce npeMeTHbIE Pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHMX NOHATHWA: XWMHUYECKHU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHWOH, IPOCTOE BELIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, DJJIEKTPOOTPULATEIBLHOCTh, CTEIICHb
OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU IPPeKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJMTUYECKAsT IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XWMHUYECKOe paBHOBECHE, OOpaTHUMbIE U
HEOOpaTUMbIE pPEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKUCIIUTENIb,  BOCCTAHOBHUTEIb,  OKHCIEHHE W  BOCCTaHOBJICHHUE,



aITOTpomUs, aM(pOTEPHOCTh, XUMUYECKass CBs3h (KOBAJICHTHAs, MOHHAs,
METaJUINYecKasi), KpHUCTAIUIMYECKass pEIETKa, KOppO3Us METAILIOB,
CIUIAaBbl, CKOPOCTh XHUMHUYECKOW peakuu, MpeAeiabHO JOMyCTUMast
koHueHtpanus [IJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSITH 3TU OHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONb30BaTh XHUMHMUYECKYI0 CHUMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMIA;

ONPENENATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpEeNEeNEHHOMY KJIACCY COEOWHEHUU Mo (opmyrnaMm, BHJ XUMHYECKOU
CBSI3U (KOBaJ€HTHAs, WOHHAS, METAJUIMYECKasl) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsijl MOHA M0 XUMHUYECKON (popMylie, XapaKTep Cpelibl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. Menneneera u
JIEMOHCTPUPOBATh €ro IOHHMMAaHHWE: OIKCHIBATh W XapaKTepU30BaATh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «rmobouyHas
noarpynna (b-rpynma)», mansie u OOJbIIME MEPUOJBI, COOTHOCUTH
0003HayeHusl, KOTOpPbIE HMEIOTCA B TNEPHUOJUYECKON Taldiuue, ¢
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XHUMHUYECKHX
JIEMEHTOB (COCTaB M 3apsia  sijapa, oOImee 4YUCIO DJIEKTPOHOB H
pacmpeiesieHie WX 10 JJIGKTPOHHBIM  CJIOSIM), OOBSCHITH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npezenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYMN C YYETOM CTPOCHHUS MX
aTOMOB;

KJ1acCUu(UIIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBa,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEHUPUIECKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
npuUMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIMUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEW, TIOJIHBIE U COKPAILIEHHBIE YPABHEHHUS PEAKIIUN HOHHOTO
oOMeHa, ypaBHEHHUS PEaKIui, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TE€HETHYECKOM CBSI3U MEXKy BEIIECTBAMU PA3JIMYHBIX KJIACCOB;



e pAaCKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEACTBOM COCTaBICHUS 3JIEKTPOHHOTO OajlaHca 3TUX peaKkiui;

e TMPOTHO3MPOBATH CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHUS,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX MPEBPAIICHUN B Pa3IUIHBIX
YCIIOBUSIX;

e BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOIO »JJIeMeHTa 1o ¢dopMyIie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHCHHUIO XUMUIECKOU PEaAKIIHH;

e coOmrofaTh  mMpaBWiIa  MOJB30OBAHHUS  XUMHUYECKOW  TMOCYIOH |
7a00paTOpHBIM  00OpPYNOBaHWEM, a TaKXe TMpaBWia OOpameHus ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSAMH TII0 BBHITIOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Trasa);

e TMPOBOJWUTH  PEAKIMH, TOATBEPXKIAIONINE  KAYECTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACTIO3HABATH OIMBITHBIM IMYTEM XJIOPUI-, OPOMUI-,
uoaMaI-, kKapOonart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTMOHbI aMMOHHUS W HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX pacTBOpPaX HEOPTAHUUECKUX BEIECTB;

e TPUMEHATH OCHOBHBIC OTICPAIIMH MBICIUTEIHPHOW NEATEIFHOCTH — aHau3
U CHHTE3, CpaBHEHUE, OOOOIIECHHE, CHUCTEMATHU3allMI0, BBISBICHUE
MPUYUHHO-CJICJCTBEHHBIX CBS3€H — I HU3y4YEHHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKluid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJI0ICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIIEPUMEHT (pealbHBbIA H
MBICJICHHBIN).

JlabopaTopHbIe ONbITHI, IPOBOAUMBIE € UCII0Jb30BAHHEM
obopynoBanus «Touka pocTa»

J1o xakoi1 TemriepaTypbl MOXKHO HarpeTh BELIECTBO

N3mepenune TemnepaTypbl KUIIEHHS BOJBI C TIOMOIBIO JAOOPATOPHOTO TEPMOMETPA U
JaTYuKa TEMIIEPaTyphl

Onpenenenue TemnepaTypsl IUIABJIEHUS U KPUCTAIUIM3ALMU METaIlIa

OrnpeneneHne BOJONPOBOIHON U JUCTUILIUPOBAHHOW BOJIbI

N3ydeHne 3aBUCMMOCTH PAaCTBOPUMOCTH BEILIECTBA OT TEMIIEPATYPbI

Habmroienue 3a pocToM KpUCTAILIIOB

IIepeceilieHHBIN pacTBOP

Paznoxenue kpucramioruapara



Onpenenenue pH B pa3HbIX cpenax
OcHoBanus. Peakuust HelTpanuzanuu
OmnpeneneHue KUCIOTHOCTH MOYBBI

IIpakTuyeckue padboThl, IPOBOAUMBIE C UCIIOJIb30BAHUEM 000PY10BAHNS
«Touka pocray»

N3ydenune cTpoeHus mIaMeHu

[TosrydyeHue MeTHOTO KyImopoca

Onpenenenrue KOHIEHTPAUMHA BEIIECTB KOJOPUMETPUYECKHUM METOAOM IO
KaJIMOPOBOUHOMY rpauKy

Onpenenenue pH pacTBOPOB KUCIOT U MIENOYEH

JleMOHCTpallHOHHBbIE IKCIIEPUMEHTbI, IPOBOAUMBbIE C MCIOJIb30BAHUEM
obopynoBanus «Touka pocTa»

BBII[CJ'ICHI/Ie H ITOTJIOIICHUC TCILIA — IIPU3HAK XUMHYECKOM pe€aKnuun

3aKkoH COXpaHCHHA MACChI BCUICCTBA

OcHoBanus. TenoBoit 3(1)(1)€KT PCAKINH THAPOKCHU A HATPUA C YIJTICKHCIIBIM I'a30M
TeMHepaTypa IUIABJICHHUA BCIICCTB C PA3HBIMU THIIAMH KPHUCTAJUIMYCCKUX PCIICTOK



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jieioB u
KoHTpoJbHbIE IpakTuyeckue JJiekTpoHHbIE (U (PPOBBIE)
n/n TeM NMPOrpaMmMbIl Bcero
paﬁorbl paﬁoTbl 06pa30BaTeJ’IBHbIe pecypchl
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
Xumusi — BaXkHas 00J1acTh

11 €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edso0.ru/7f41837c

yeJioBeKa

19 BemecTBa 1 xuMu4eckue 15 1 bu6nuoreka [IOK

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

Hroro no paszneny 20

Pa3nes 2. BaikHelilme npeacTaBuTe/ Il HEOPraHUYeCKUX BelllecTB
51 Boznyx. Kucnopog. Ilonstue 6 bubnuoreka [JOK

' 00 okcHmax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilondrue o kucimorax 8 1 bubnmnorexka HOK

' U COJISX https://m.edsoo.ru/7f41837c
53 Bopa. PactBops!. [lonsitue 06 5 1 1 bu6muoreka [JOK

' OCHOBaHHUAX https://m.eds00.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 11 1 1 bubmorexa [JOK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pasznea 3. [lepuoaguueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMoB.
XuMmnueckas cBsizb. OKMCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIHI



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

Ileproanueckuii 3aKOH U
Ilepunonnueckas cucrema

bu6nuoreka [IOK

3.1 7
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XUMHYECKas CBA3b.
3.2 OKHUCIATEIILHO- 8 buGnnorexa LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bubnnoreka IIOK
Hroro no pasery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 Bubmorexa ITOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoasubie | Ilpakruueckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peaKku
[ToBTOpenue u yriuyonenue 3HaHUN Bbu6mmoteka [JOK
1.1 5 1
OCHOBHBIX pa3/eoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxiuii https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubnnoreka [JOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.2 anemeHnToB VIA-rpynmel. Cepa u eé 6 Bubnmorexa [IOK
' pyIHInL. Lp https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubnmorexa LOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
2.4 anemeHToB |VA-rpynnsl. Yraepoa u 8 1 2 Bubmmorexa [IOK
' . DYIIBL po https://m.edsoo.ru/7f41a636
KPEeMHHUH U UX COCTUHECHUS



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro mo pazneny 25
Pasznea 3. Mera/liibl M MX COCIUHEHUS
. but6mmoreka [IOK
3.1 Obmpae cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. but6mmoreka [IOK
3.2 Baxueime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro o pasneny 20
Pa3znen 4. Xumus u oxkpy:xaomas cpeaa
4.1 B W3HU YEJIOBEKA 3 bubmorexa HOK
' CHICCTRA M MATCPUAIIBE B XK https://m.edsoo.ru/7f41a636
Hroro o pasneny 3
P 3 bu6nunorexa LIOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
N Jara uudposbie
Tema ypoxa Konrpouabnsie | IIpakrnyeckue o0pasoBaTejbHbIe
n/n Bcero H3yYCHUs
padoTbI padoThbI pecypchl H HCIOJIb3yeMoe
obopynoBanme «Touku
poctay (¥)
1 IIpeamer xumun. Ponb xumun B 1 bu6mmoreka [IOK
KU3HU yesoBeka. Tena u BelecTsa 05.09.2023 | https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
https://m.edsoo.ru/ff0d227e
5 [TonsiTue 0 MeTO1axX TO3HAHUSA B 1
XUMUHU 08.09.2023 | ,
JlaTunk TemriepaTypsl,
1M (pOBOH MUKPOCKOII
[IpakTuueckas padbora Ne 1 «IIpasuia bubmorexa LOK
. https://m.edsoo.ru/ff0d23dc
3 paboThl B 1a00paToOpun U NPUEMBI 1
oOpariieHus ¢ 1abopaTOpHBIM 12.09.2023 | JlaTauK TemmepaTyphi
000pyIOBaHUEM .
(TepMomapHbIii),CIMPTOBKA
4 YucTtele BemecTBa 1 cMecH. CriocoObl 1 bubmuorexa [JOK
pasneneHus cMecein 15.09.2023 | https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas pabora Ne 2
5 «Paznenenue cmeceil (Ha mpumepe 1 bubmorexa LHOK
A . PHMEp 19.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYHCTKHU TTOBAPEHHOU COJIM )»
bu6mmorexa [IOK
A 1
0 TOMPI H MOICHYIE 22.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bu6mmorekxa [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

XUMHYECKUX PEaKIui

(CUMBOJIBI) XUMHYECKUX 3JIEMEHTOB 26.09.2023 | https://m.edsoo.ru/ff0d2be8
8 [IpocThle U ClIOKHBIE BEIIECTBA bubmmorexa [TOK
P o 29.09.2023 | https://m.edsoo.ru/ffod2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE bubmorexa LHOK
YPIPHO®E A 03.10.2023 | https://m.edsoo.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas opmyia. BageHTHOCTB bubmorexa LHOK
Py 06.10.2023 | https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JIEMEHTOB
1 OTtHoCuTENBHAS aTOMHAs Macca. bubnuotexa [JOK
OTtHOocuTeNnbHAS. MOJIEKYJIIPHAS Macca 10.10.2023 | https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMUMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEJUHEHUH 13.10.2023 | https://m.edsoo.ru/ff0d350c
13 Komunuectso BemecTBa. Moiib. bu6nmoreka [IOK
Monsipaast macca 17.10.2023 | https://m.edsoo.ru/ff0d5230
bu6mmoreka [JOK
https://m.edsoo.ru/ff0d37fa
Ou3nYecKue U XUMHUYCCKHE SBIICHUSI.
14 * JIaT4MK TeMIEepaTypsl
XuMuueckasi peaxius 20.10.2023 .
(TepMonapHbIii), CHUPTOBKA;
BECHI DJICKTPOHHBIE
15 [Ipu3Haky u ycnoBus MPOTEKAHUS bubnnoreka [JOK
XUMHUYECKUX PEAKITUi 24.10.2023 | https://m.edsoo.ru/ff0d3al6
bu6mmoreka [JOK
3aKOH COXpaHEHHS MACCHI BEILIECTB. https://m.edso0.ru/ff0d3b88
16
XUMHUYECKNE YPaBHEHUS 27.10.2023
* Becsl 2IEKTPOHHBIE
Brruncnenus Komm4ecTBa, Macchl
17 BELIECTBA [10 yPaBHEHUSIM bubmmorexa [JOK
» P 07.11.2023 | https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

Krnaccudukanus XuMHIecKux

18 €aKIMi (COeMHEHUS, PA3TOKEHUS bubmmorexa [JOK
peartt A P : 10.11.2023 |  https://m.edsoo.ru/f0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHiuknoneauct. O0o0IIeHnE U bubmorexa LHOK
' B 14.11.2023 | https://m.edsoo.ru/ff0d40c4
CHCTEMATH3AIHs 3HAHWI
bu6mmorexa [IOK
KonTponbnas padota Nel mo teme
20 https://m.edsoo.ru/ff0d4290
«BeriecTBa 1 XUMUYECKHE PEAKITUH 17.11.2023 D
Bos — cMech raszos. Cocras
21 BO3 nya Kucaopon — dieMeHT H bubmnorexa [IOK
Y%, poa 21.11.2023 | https://m.edsoo.ru/ff0d448e
npocroe BemecTBo. O30H
dusnueckre 1 XUMUYECKHE CBOMCTBA bubmorexa LOK
99 https://m.edsoo.ru/ff0d4614
KHUCJIOpoJia (peaKkIuu OKUCIICHUS, 24.11.2023 | * HaGop xummieckux
ropenue). [lonsTue 006 okcumgax
PEaKTUBOB
Croco05I ITOJIyYEeHUs KUCJIOpoaa B
23 j1abopaTopuu zlqn OMI)IIHJ'IerH(;]CTI/I bubmmorexa [IOK
patop P ’ 28.11.2023 | https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa
TemnoBoii 3¢ hekT xumMudeckoin bubnmoreka [JOK
24 peakuuu, MOHSATHE O https://m.edsoo.ru/ff0d4790
TEPMOXUMHUYECKOM ypaBHEHUH, 3K30- 01.12.2023 | * Habop xumuueckux
1 DHJIOTEPMHUYCECKUX PEAKITUIX PEaKTUBOB
Tomnuso (HePTh, YTOJIb U METAH).
25 3ar HSH@I—EHG(II;OS - a, CIocoOBI iro bubmorexa LOK
P AR, 05.12.2023 | https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
26 [Tpaktuyeckas pabora Ne 3 o Teme bubnuoreka [IOK
«[Tomyuenue u cobupanue 08.12.2023 | https://m.edsoo.ru/ff0d4ae2
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KHMCJIOPO/1a, U3YUEHUE €T0 CBONCTBY»

* Habop XUMHUYECKUX

PEaKTHBOB
97 Bonopon — aneMeHT u npocroe bubnuoreka [IOK
BelecTBo. Haxoxienue B npupojie 12.12.2023 | https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
. https://m.edsoo.ru/ff0d4ddo
®dusnuecKknue ¥ XUMHUYCCKHE CBOMCTBA
28 *JlaTuuk TemIeparypsl
Bojopoja. [IpumeHeHue Bogopoia 15.12.2023 N
(TepMoOMIapHbIii),
CIIUPTOBKA
bubmuorexa [JOK
29 N https://m.edsoo.ru/ff0d50d2
OHSITHE O KUCJIOTaX M COJIAX 19.12.2023 | *Lluchposoii Muxpockor
* Jatuuk pH
30 Crioco0bl TToTy4eHust BOAOPO/Ia B bubnmnoreka [JOK
nabopaTopuu 22.12.2023 | https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
31 Hl?IaKTquCKaﬂ p aZOTa Ne 4 mo Teme https://m.edsoo.ru/ff0d4f42
«cromyerme o COVHpaHHe BOROpOAa, 26.12.2023 | * HabGop XxumMH4ecKux
W3YYCHHE €r0 CBOMCTBY
PEaKTUBOB
39 Monsipabiit 00BEM razoB. 3akoH bubnuorexa [IOK
ABoraapo 29.12.2023 | https://m.edsoo.ru/ff0d542e
Brrunciienus 00bEMa, KOJIMUECTBa
33 BEIECTBA rasa Mo ero N3BECTHOM bubmmorexa [JOK
» N Y 09.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucnenus 00bEMOB ra30B 10
34 ABHEHUIO PEaKIIMU Ha OCHOBE bubmorexa HOK
P "p . . 12.01.2024 | https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHH ra30B
35 duznueckre 1 XMMUYECKHE CBOMCTBA bubnmoreka [JOK
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BOJIbI 16.01.2024 | https://m.edsoo.ru/ff0d587a
bubmuoreka [JOK
36 CocraB ocnoBanuii. [Tonsitue 06 https://m.edsoo.ru/ff0d59e2
WHJIUKATOpax 19.01.2024 | * HaGop XMMUYECKUX
PEaKTUBOB
Bopa kak pactBoputesb.
37 Hacslliennslie 1 HEHACHIIEHHBIE bubnuotexa [JOK
pactBOpbl. MaccoBas 10Jis1 BelecTsa 23.01.2024 | https://m.edsoo.ru/ff0d5b40
B pacTBope
[IpakTuueckas padora Ne 5 mo Teme bubnuorexa [JOK
«IIpuroroBiieHre pacCTBOPOB C https://m.edsoo.ru/ff0d5eba
38 . . .
onpeneaEHHON MacCOBOM oI 26.01.2024 | * HaGop xuMHUUYECKHX
PacTBOPEHHOTO BEILIECTBAY PCaKTUBOB
39 KonTtponbHast pabota Ne2 o reme bubnnoreka [HJOK
«Kucnopoa. Bogopon. Bona» 30.01.2024 | https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KjIacCUpUKaIus, bubnuorexa [JOK
HOMEHKJIaTypa 02.02.2024 | https://m.edsoo.ru/ff0d664e
[TonydyeHnue nu XuMHUECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U bubmorexa [JOK
’ 06.02.2024 | https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
bu6mmoreka [IOK
42 OcHoBaHuUsI: cOCTaB, KJ1accupuKaIus, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa 09.02.2024 | * Habop XMMHYECKHX
PEaKTUBOB
bu6mmoreka [IOK
43 ITonyyenue u XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/ff0d67ca
OCHOBaHUI 13.02.2024 | * Habop xuMu4eckux

PEaKTUBOB
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Kucnorsl: coctas, kinaccudukanus,

bubmuorexa [JOK
https://m.edsoo.ru/ffOdfee2
*Jlatunk pH

44
HOMEHKJIaTypa 16.02.2024 | * Habop xummuueckux
pPEaKTHBOB
bu6mmoreka [IOK
45 [losryueHne U XUMHUYECKUE CBOKCTBA https://m.edsoo.ru/ff0dfee2
KHCIIOT 27.02.2024 | * Habop xumuuecKkux
pPEaKTHBOB
Conu (cpennue): HOMEHKIIATypa bubmorexa [JOK
46 CHOCO6I§ 0JT e.HI/ISI XHMHHZSK;IC https. Jiim.eds00.0/GOR0S4 72
. v ’ 01.03.2024 | * HabGop XxMMHUYECKHX
CBOICTBa
pPEaKTHBOB
[IpakTnueckas padora Ne 6. Pemenue bubnnoreka [JOK
47 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME https://m.edsoo.ru/00ad9b7c
«OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX 05.03.2024 | * HaGop XxuMHYECKUX
COeIMHEHUI» PEaKTHBOB
48 I'eneTnueckas cBsI3b MEKy KilacCaMmu bu6mmoreka [IOK
HEOPTraHUYECKUX COCTMHEHHI 12.03.2024 | https://m.edsoo.ru/00ad9a50
49 O06o001meHre U CHCTEMAaTH3aIIHS bubmuorexa [JOK
3HaHUH 15.03.2024 | https://m.edsoo.ru/00ad9ch2
KontponsHas pabora Ne3 o reme
50 "OCHOBHBIE KJIaCChl HEOPTAHUUECKUX bubmorexa HOK
o 19.03.2024 | https://m.edsoo.ru/00ad9ela
COCMHEHU I
IlepBble MOMBITKYU KJIaCCH(PHUKAIIUN
ol XUMUYECKUX IeMEeHTOB. [IoHATHE O bubmorexa HOK
' 22.03.2024 | https://m.edsoo.ru/00ad9ffa

rpymmnax CXOAHbIX 3JICMCHTOB
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[Tepuoanueckuii 3aKOH U
[lepuonnueckas cucrema

bubmuorexa [JOK

52
XUMHYECKHX d1eMeHTOB J[. U. 02.04.2024 | https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuoapl, TpymimsL, 10, TITIBI bubmoreia LOK
PHOABL, TPYIIEL TOATPY 05.04.2024 | https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCTaB aTOMHBIX bubnnoreka [JOK
sinep. Mzotonsr 09.04.2024 | https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 00010UeK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmorexa LHOK
PHOA 12.04.2024 | https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO0 €T0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuoanueckoii cucreme /. U. 16.04.2024 | https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa
57 JUIS pa3BUTUS HAYKH U IPAKTUKU. []. bubnuoreka [IOK
N. MenneneeB — yu€HbIN, Iearor u 19.04.2024 | https://m.edsoo.ru/00ada96e
Ipa)TaHuH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XUMHUYECKUX AJIEMEHTOB 23.04.2024 | https://m.edsoo.ru/00adaab8
59 HNonnas xumMuueckas CBs3b bubmorexa HOK
26.04.2024 | https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4ecKas bubnnoreka [JOK
CBSI3b 03.05.2024 | https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHast bubnuoreka [IOK
XUMHYECKas CBSA3b 07.05.2024 | https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubnmoreka [JOK
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https://m.edsoo.ru/00ada824
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14.05.2024 | https://m.edsoo.ru/00adae28
63 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubnuorexa [JOK
peakiumn 17.05.2024 | https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
o4 ORUCTHTEIIH 1 BOCCTAHOBHTEIH L 21.05.2024 | https://m.edsoo.ru/00adb076
Kontponbnas padota Ne4 o teme
65 «Ctpoenue aroma. XuMHU4uecKas 1 bubmorera [JOK
P ' 24.05.2024 | https://m.edso0o.ru/00adb486
CBSI3b)»
66 PezepBHbiit ypok. O6001meHue u 1 bubnnorexa [HOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6001eHne u 1 bubnuoreka [IOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O6o011eHuE 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
uudgpoBbie
N Jara oOpa3oBaTe/ibHbIE
. Tema ypoka Beero Kontpoabubie | IlpakTnueckue wayenus pecypchbl 1
padoThI padoThI HCIIO0JIb3yeMoe
obopynoBanme «Touku
poctay (¥)
Ilepnonnueckuit 3aK0H.

1 [Iepnonnueckas cucrema 1 bubnnorexa [HOK
XUMHYECKHX 31eMeHTOB J[. W. 05.09.2023 | https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOWCTB XUMHUYECKUX JIEMEHTOB 1 bubmorexa HOK

) 08.09.2023 | https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPUOIOB

3 Krnaccudukanusa u HoMeHKIaTypa 1 bubnuoreka [IOK
HEOPraHUYECKHUX BEIECTB 12.09.2023 | https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4eckoi CBSI3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAIITNYECKUX PEIIETOK 15.09.2023 | https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel mo reme
«IToBTOpeHue u yriydiaeHue 3HaHUH

5 1 1
OCHOBHBIX Pa3/IesioB Kypca 8 19.09.2023
KJ1acca»

6 Knaccugukanus XuMmuaeckux 1 bubnnoreka [JOK
peaxkuuii Mo pa3IMYHBIM IPU3HAKAM 22.09.2023 | https://m.edsoo.ru/00adbcb0

7 [ToHsiTHE O CKOPOCTH XUMUYECKOI 1 bubnnorexa [HOK
peakuuu. [IoHsTHE O TOMOT€HHBIX U 26.09.2023 | https://m.edsoo.ru/00adbe9a
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IreTCPOTrCHHBIX PCAKIIUAX

TlonsaTue o XMMHUYECKOM
paBHOBecuH. DakTOPBI, BIUAIOLINE

bu6mmoreka [IOK
https://m.edsoo.ru/00adc28c

8 Ha CKOPOCTh XUMUYECKOU PEAKITUH U 99.09.2023 *JlaTunK TEeMIepaTyphl
MOJIOYKCHHE XUMUYIECKOTO o (TepmoniapHbIii),
paBHOBECHs CIIUPTOBKA

bu6mmoreka [IOK
9 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC https://m.edsoo.ru/00adcade
peakuuu 03.10.2023 | * HabGop xumu4eckux
PCaKTUBOB
bubmuorexa [JOK
https://m.edsoo.ru/00adcd68
Teopus 21EKTPOIIUTUYECKON *JlaTuuk TEemMnepaTypbl

10 ncconuanuu. C e U clradbie TEPMOIIAPHbIi1),
AMICCORTAII, TATILHRIE H CHADH 06.10.2023 | (TEPMOTAPHELH)
AIEKTPOJIUTHI CHUPTOBKA, AaT4uK pH

* Habop XxuMUYeCcKuX
PEaKTUBOB
11 Wonuble ypaBHEHUS peaKIIuil bubmorexa [JOK
P P 10.10.2023 | https://m.edsoo.ru/00add448
bu6mmorexa [IOK
. https://m.eds00.ru/00add5d8\
XHUMHUYECKHE CBOMCTBA KUCIIOT U -
. . JlaTuuk TeMIiepaTypbl
OCHOBaHUU B CBETE MPEICTABICHHIA .
12 . (TepMomnapHbIii),
00 DIIEKTPOIUTUIECKON 13.10.2023
CHUPTOBKA, Aatuynk pH
JTUCCOTTHAITIHT
* HaGop xuMuuecknx
PCaKTUBOB
XHWMHYECKHUE CBOMCTBA COJIEH B bubnmoreka [JOK
13 CBeTe MpecTaBIeHuil 00 https://m.edsoo.ru/00add8b2
BETE IIPEICTABICHUU 17.10.2023 p

AIEKTPOJIUTUUYECKON JUCCOIHAITIT

* Habop XuMHUYEeCKUX
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pEaKTUBOB

14 Ilonsrue o rmapoanse cojei bubmmorexa [IOK
AP 20.10.2023 | https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CHCTEMATH3aLIH bubmuorexa [JOK
3HAHUH 24.10.2023 | https://m.edsoo.ru/00addd12
bu6mmoreka [IOK
16 H}faKmquKaﬂ padora Ne 1. https://m.edsoo.ru/00addbfa
«Pemenne sKCIepUMEHTATBHBIX 27.10.2023 | * HaGop ximmeckux
3a1a9»
PCaKTUBOB
KonTponbnas padora Ne2 o teme
17 «DIIEKTPOIUTHYECKAS JUCCOLIMALNS Bubmorexa ITOK
P A HHALI. 07.11.2023 | https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUH B PACTBOPAX)»
OO01ast XapaKTEPUCTHKA raJIOT€HOB.
18 anjnqeclee CBEfICTBa Ha IpUMepe Bubmorexa ITOK
pHMEp 10.11.2023 | https://m.edsoo.ru/00addfe2
XJIopa
XnopoBoaopon. ConsiHast KUCIIOTA,
19 XI/IMIl/jI‘leCIi[I/IS Ci[OﬁCTBa HOJIyUEHHUE Bubmorexa ITOK
’ v ’ 14.11.2023 | https://m.edsoo.ru/00ade104
MIPUMCHCHUE
bu6mmoreka [JOK
20 Hll_‘ol arTHaCCRat p a60Tfl No:2 o reme https://m.edsoo.ru/00ade348
« onyquH‘(.e COJ'Ij{HOI/I KHCJIOTBHI, 17.11.2023 | * HaGop xuvmaeckix
W3y4YCHHE € CBOMCTBY
PCaKTUBOB
Beruncnenus mo ypaBHEHUAM
21 XUMHUYECKUX PEAKIIUN, €CIIH OIUH U3 Eubmorexa IIOK
DeAKIiH, g 21.11.2023 | https://m.edsoo.ru/00ade488
peareHTOB J1aH B H30BITKE
99 OO01mas XxapakTeprCcTUKa SJIEMEHTOB bubnmoreka [JOK
VIA-rpynibl 24.11.2023 | https://m.edsoo.ru/00ade64a
23 ANOTpOITHBIE MOAU(PHUKALINN CEPHI. bubnuorexa [IOK
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HaxosxaeHue cepol U €€ COeMHEHU I 28.11.2023 | https://m.edsoo.ru/00ade64a
B MpUpoJie. XUMHUYECKHE CBOMCTBA
cepol
CepoBoa0pOI, CTPOEHHE,
24 (bl/II;I/IquKII/:e u XI/II;/II/IIIGCKI/IG bubmmorexa [JOK
. 01.12.2023 | https://m.edsoo.ru/00ade802
CBOMCTBA
bu6mmoreka [IOK
Oxkcunbl cepbl. CepHasi KMCIIOTA, https://m.edsoo.ru/00adea28

25 * Jlatunk pH
@HSFQCCKI/IC 1 XUMHYECKHE 05.12.2023 pil| p
CBOMCTBa, IPUMEHEHNE * Habop XUMUYECKHIX

PCaKTUBOB
XHWMHYECKHUE PEAKINH, JISKAITUE B
OCHOBE IMPOMBIIIJIEHHOTO CIIoco0a

26 MOJIy4YEHUS] CEPHOM KUCIIOTHI. bubnuoreka [IOK
XUMUYECKOe 3arpsi3HeHne 08.12.2023 | https://m.edsoo.ru/00adec8a
OKpY>KaroIlen cpelibl COETUHEHUSIMU
cephl

97 Brruncienne MaccoBoit oym bu6mmoreka [JOK
BBIXO0/1a TIPOJIYKTA PEaKIIUH 12.12.2023 | https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCcTUKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 acm poycl; aHCHUE B IIPUPOJIC bubmotexa [JOK
pactpocIp PHpOIE, 15.12.2023 | https://m.edsoo.ru/00adeea6
(du3HYeCKre U XUMUICCKHE
CBOMCTBa
AMMuak, ero ¢puznueckue u bubmmorexa [JOK

29 ’ . https://m.eds00.ru/00adf004
XUMHYECKHE CBOMCTBA, MTOJIYICHUE U 10.12.2023 | * HaGop ximmeckix

MIpUMEHEHNE

pPEaKTUBOB
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30

[IpakTrueckas padota Ne 3 o Teme
«[lonyyenune ammuaka, u3y4ueHue

bubmuoreka [JOK
https://m.edsoo.ru/00adf180

. 22.12.2023 | * Habop XuMHYECKHX
€ro CBOWCTBY»
PEaKTUBOB
bu6mmoreka [IOK
. https://m.eds00.ru/00adf306
A3oTHas KHUCIOTa, e€ pusnueckue u *
31 . Jatuuk pH
XUMHUYECKHUE CBOWCTBA 26.12.2023
* HaGop XUMUYECKUX
PEaKTHBOB
Hcnonp3oBaHue HUTPATOB U COJIECH
aMMOHHUSI B KQUECTBE MUHEPAIBbHBIX
32 oOpeHui. XMMHUYECKOe bubmorexa HOK
YAOOP ' . 29.12.2023 | https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIECH Cpe/Ibl
COCTMHEHUSIMH a30Ta
docop. Oxeun dochopa (V) u
33 (poc:ll))o pHasl KHCHH((I))Ta (b(blf?,ﬂ(qe)cxne u bubmorexa [JOK
P . 09.01.2024 | https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOICTBA, MOJIyYEeHHE
Hcnonb3oBanue GocaToB B
34 KayecTBE MUHEPAJIbHBIX YI0OpEHUH. bubnnoreka [JOK
3arpsi3HEeHUE TPUPOIHON CPEAbI 12.01.2024 | https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacrpocTpaHeHIE B
35 pu 2 )el gmnlt){ecgl)de u bubmorexa HOK
PHPOAE, y 16.01.2024 | https://m.edsoo.ru/00adfd9c
XUMHYECKHUE CBOMCTBA
Oxkcupl yriaeposa, ux puznyeckue
Y XMMHYECKHE CBOMCTBA.
36 DKOJOTHYECKHE MPOOTIEMbI bubmorexa HOK
P ’ 19.01.2024 | https://m.edsoo.ru/00adfebe

CBA3aHHLIC C OKCUAOM YTJICPOda
(Iv)
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bubmuoreka [JOK

37 0% ¢ https://m.edso00.ru/00ae006c
roJIbHAsI KUCJIOTa U €€ COJn 23.01.2024 | p
Jaruuk pH
[IpakTrueckas padota Ne 4 o Teme bubnnoreka [HOK

38 "[lonyueHne yriaekucioro rasa. https://m.edsoo.ru/00ae027e
KauecTBeHHas peakuus Ha 26.01.2024 | * HabGop XxuMHYECKHX
kapOoHaT-uoH" pEaKTUBOB
[TepBoHavasbHBIC TOHATHUS 00

39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa [JOK

P 30.01.2024 | https://m.edsoo.ru/00ae054e
COCIMHEHHSX YTIIepo/ia
40 KpeMuunii u ero coeiuHeHUs bubmorexa LIOK
P 02.02.2024 | https://m.edsoo.ru/00ae080a
[IpaxTuueckas padora Ne 5. bubnnoreka [JOK

a1 Pemrenne skciepuMeEHTAIBHBIX https://m.eds00.ru/00ae0bf2
3aja4 1o reMe «Baxneimue 06.02.2024 | * HaGop XMMHYECKUX
HEMETaJUTbl U UX COCTUHEHUS PEaKTUBOB
KonTponbnas padora Ne3 no teme

42 «BaxHeinme HeMeTauIbl U UX bubmorexa [JOK

09.02.2024 | https://m.edsoo.ru/00ae0el8
COEJIMHEHU S
OO6mrast XxapakTeprucTruKa
XUMHYECKHX 3JIEMEHTOB —

43 MeTajI0B. MeTajanyueckas CBs3b U bu6mmorexa [IOK
MeTaJlJIN4ecKasi KpUCTaNINYECKast 13.02.2024 | https://m.edso0.ru/00ae103e
pemérka. Pu3nUecKue CBOMCTBA
METaJIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIIEKTPOXUMHUYECKHUH S, bubmorexa [JOK

P b 16.02.2024 | https://m.edsoo.ru/00ae1156

HaIpsHKEHUN METaJUIOB



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

OO6u1re cnocoObl MOTyYSHHS
meTaiuioB. CruiaBel. Beruncienus mo

45 aBHEHMSIM XUMUUYECKUX PEAKIINI bubnnorexa LIOK
P pearti, 27.02.2024 | https://m.edsoo.ru/00ael1156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
puMecH
46 ITousiTre 0 KOPPO3UU METAILIOB buGnnorexa LIOK
PP 01.03.2024 | https://m.eds00.ru/00ael1278
bu6mmoreka [IOK
47
[esnoutie MeTantE: 05.03.2024 | https://m.edsoo.ru/00ael14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnnoreka [JOK
KaJTus 12.03.2024 | https://m.edsoo.ru/00ael14b2
49 Il{enro4YHO3EMENBHBIE METAILIIBI — bubmuorexa [JOK
KaJablIM¥ U MarHui 15.03.2024 | https://m.edsoo.ru/00ael15e8
50 BaxxHelnme coenMHEHNS KAJIbIUS bubmmorexa LOK
s t 19.03.2024 | https://m.edsoo.ru/00ael15e8
51 O0001IeHrEe U CUCTEMAaTU3AIUS
3HAHUNA 22.03.2024
59 JKEcTKOCTh BOJBI U CIIOCOORI €€ bu6mmoreka [JOK
YCTpaHECHHS 02.04.2024 | https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme bubmmorexa [JOK
53 " . https://m.edsoo.ru/00aelae8
eCTKOCTB"BOHH 1 METOARE e 05.04.2024 | * HaGop XuMHUYECKHX
YCTpaHECHHS
PEaKTUBOB
. bubnmoreka [JOK
54 A
JTOMHHHH 09.04.2024 | https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubnuoreka [IOK
THAPOKCH]IA 12.04.2024 | https://m.edsoo0.ru/00aelc64
56 Keneso bubnmoreka [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

16.04.2024 | https://m.edsoo.ru/00ae1d86
bubmuoreka [JOK
57 Oxkcubl, THIPOKCUIBI U COJTH https://m.edso0.ru/00ae35e6
xenesa (1) u sxemesa (111) 19.04.2024 | * HaGop xuMudeckux
PEaKTUBOB
58 O60061eHre 1 cucreMaTHu3anus
3HAHUU 23.04.2024
[IpaxTuueckas padora Ne 7. bubnnorexa [HOK
59 Pemenue skcnepuMeHTaIbHBIX https://m.edsoo.ru/00ae3de8
3a7a4 1o Teme «BakHewme 26.04.2024 | * HabGop XxuMHYECKHX
METaJIJIbl U UX COCIUHEHUS» PEaKTUBOB
Beruncnenus mo ypaBHEHUSM
XUMHYCCKHUX PEAKIIHiA, €CJIN OJIUH U3
60 peareHToB J1aH B U30bITKE WIIN bubnnoreka [JOK
COJIEPKUT MpHUMecH. Brruncnenus 03.05.2024 | https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIXOJa MPOAYKTA
peakuuu
61 O0600611eHre U cucTeMaTH3alus
3HaHUI 07.05.2024
KonTponbnas padora Ne4 o teme
62 B i
«BaxHele MeTauIbl U UX 14.05.2024
COCTUHEHUS
63 BemectBa 1 Mmarepuaisi B bubmuorexa [JOK
IIOBCEIHEBHOM KM3HU YeJIOBEKA 17.05.2024 | https://m.edso0.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKpY’Karolllen cpeibl 21.05.2024 | https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHnn bubnuoreka [IOK
IKOJIOTHYECKUX TTPOOIEM 24.05.2024 | https://m.edsoo.ru/00ae4270



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

PesepBHeIit ypok. O000IICHHE 1

66 1 bubmuoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o001eHue u 1 bubnuoreka [IOK
cUucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBubIil ypok. O600111eHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb?2
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kinacc/ 'abpuensn O.C., OctpoymoB WN.I'., Cnagkor C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner

» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

Xumus. Pabouas tetpans. 8 kinacce. ['abpuensu O. C., Cnaaxos C. A., OctpoymoB
N.T., M., IIpocBemnienue, 2023 t.

Xumus. Pabouas Tetpans. 9 kinace. ['abpuensn O. C., Cnankos C. A.,
Octpoymos U. I'., M., IIpocsemienue, 2023 r.

Xumus. Terpaab 175 1a00paTOPHBIX OMBITOB M MPAKTUYECKUX padOT. 8 KII.
[Nabpuensn O.C., Akcenoa U.B., Octpoymos WU.I"., M. ,ITpocsemienue, 2022 r.
Xumus. Terpaab s 1a00pPaTOPHBIX OMBITOB M MPAKTUYECKUX padoT. 9 K.

[Nabpuensu O.C., Akcenoa U.B., Octpoymos WU.I"., M. ,IIpocsemnienue, 2022 1.

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

VYpoxku xumuu B 8 kinacce. Meroaudeckoe nocodue, O. C. I'abpuensn, U. T
Octpoymos, C. A. Cnagkos, M., IIpocsemenne, 2023 r.

VYpoku xumun B 9 kiacce. Metonuueckoe nocodue, O. C. 'abpuensn, U. I'.
Octpoymos, C. A. Cnankos, 1. B. Akcenosa, M., IIpoceemienue, 2023 r.

"Xumust. 8-11 kmaccel. Cuctema 3aganuii mo TeMarudeckum oyokam. [Iporpamma

O. C. I'abpuensna", H.H.ITunsuukoBa ,Yuutens, 2020 r.



HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azera «Xumus» u caliT 1uist yautens «51 uay Ha ypok
XUMHUIN

http://him.1september.ru Equnas xomnekius LIOP: IIpeameTHast KOJUTSKITHS
«XuUMUsD

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
skcriepuMenThl: Xxumusl. Komnekuus Poccuiickoro o6mieo0pa3zoBaTeabHOrO
nopraia

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

http://www alhimik.ru Beepoccuiickas oumuaa nNKoJIbHAKOB 10 XUMHH
http://chem.rusolymp.ru Opranuueckast XAMUsL: 3JICKTPOHHBIA yU4eOHUK JIs
CpPEIIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHUH: 3JICKTPOHHBINH yU4COHUK
http://www hemi.nsu.ru OTKpeITHII KOJDIEIK: XUMUS
http://www.chemistry.ru JlucraHiiponHas OJIMMIIMAA [T0 XUMHH:

TEJIEKOMMYHUKALIMOHHBIN 00pa30BaTEIbHbIA MPOEKT
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