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HOSACHUTEJ/IBHAS 3AITNCKA

[Iporpamma 1Mo XMMUM Ha YpOBHE OCHOBHOTO 00IIEero oOpa3oBaHHs COCTaBJICHA HA OCHOBE TPEOOBAHUIl K
pe3ysibTaTaM ~OCBOCHHS OCHOBHOH  00pa30oBaTeibHONW NpOrpaMMbl  OCHOBHOrO  o0miero o0OpasoBaHus,
npezncraBieHHBIX B @T'OC OO0, a takxe Ha OCHOBe (herepanbHON pabodelt mporpaMMBl BOCITUTAHUS U C YIETOM
KOHIICTIIINH TIPETIofaBaHusl y4eOHOro mpeaMmera «XWMHUS» B 00pa3oBaTENbHBIX OpraHM3amuax Poccuiickoit
®denepanuu.

IIporpamma o XUMUHU Ta&T MPEACTaBICHAE O IEIIX, 00MIel cTpaTerni 00ydeHHs, BOCIIUTAHHS M Pa3BUTHSA
o0OyJaromuxcs CpencTBaMH YYeOHOTO TIpeAMeTa, YCTaHaBIHBAaeT 0O0s3aTeNbHOE TIPEIMETHOE COAEp KaHHe,
InpeaycMaTpUBaeT pacHpefesieHue ero Mo KjaccaM U CTPYKTYpHpPOBAaHHE IO pasfesiaM U TeMaM IpOorpaMMbl IO
XUMMH, OINpenAenseT KOJIMYECTBEHHBIE M KAueCTBCHHBIE XapaKTEPHUCTHKH COIEP)KaHUS, PEKOMEHIYEMYIO
MOCJIEIOBATEIEHOCTD U3YUCHUS XUMUH C YIETOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH y4eOHOTO
nporecca, BO3PAaCTHBIX OCOOEHHOCTEH OOYYalOIIMXCs, ONpelessieT BO3MOXKHOCTH IpeaMeTa Ui peau3aluu
TpeOOBaHUIl K pe3yabTaTaM OCBOCHHS OCHOBHOM 00pa30BaTENbHOW MPOrpaMMbl Ha ypOBHE OCHOBHOT'O OOILIEro
o0Opa3oBaHUs, a Takke TpeOOBaHMU K pe3ynbTaraM OOydYeHHs XMMHH Ha YPOBHE IleJied M3y4eHHs IpeaMera U
OCHOBHBIX BUIOB Y4eOHO-TIO3HABATEIIFHON ICATEIFHOCTH 00YUAIOMIEroCs 10 OCBOCHUIO Y4eOHOTO COJepIKaHuUs.

3HaHME XUMHUU CIY)KUT OCHOBOI1 [1s1 pOPMHUPOBaHHSI MUPOBO33PEHHsI 00Y4aIOIIErocs, €ro MpeICTaBICHHH O
MaTepUabHOM EIWHCTBE MHpa, BAXHYI0 pOJb HIrPaloT (QOpMUpYEMble XUMHEH TMPENCTaBICHUS O
B3aMMOTIPEBPAIICHUSIX YHEPTUH M 00 SBOINIOMUH BEMIECTB B MPHPOJL, O IMyTAX PEUICHHS TII0OaTbHBIX MpobdieM
YCTOWYMBOTO PA3BUTHSI YEIOBEUECTBA — CHIPHEBOM, DHEPTEeTUUECKON, MUILNEBON M HKOJOTMYECKOil 0e30macHoCTH,
mpo6ieM 3paBOOXpaHEHHSI.

N3yuyenune xumuu:

CIOCOOCTBYET peasiu3alii BO3MOXKHOCTEU Ui caMopa3BHTHs U (OPMHUPOBAHMS KYJIbTYPbl JMYHOCTH, €&
o0relt 1 QyHKIMOHATLHON TPAMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUpPOBAHWE MBIIUICHUS M TBOPYECKHX CHOCOOHOCTEW 00ydarommuxcs, HAaBBIKOB UX
CaMOCTOSTENIFHON y4eOHOW NeATeIbHOCTH, IKCIIEPAMEHTANBHBIX H UCCIIEIOBATEIFCKUX YMEHUH, HEOOXOAUMBIX KaK
B TIOBCEJIHEBHOM JKHM3HH, TaK U B MPOPECCHOHATIBLHON AEATEIbHOCTH;

3HAKOMMUT CO CHCHI/I(I)I/IKOI\/’I Hay4YHOI'0 MBINIJICHUSA, 3aKJIaAbIBA€T OCHOBBI ILICJIOCTHOI'O B3IrJidga Ha €AUHCTBO
MPUPOABI U YEJIOBEKA, SBISCTCS OTBETCTBEHHBIM 3TalioM B (DOPMHUpPOBAHWU €CTECTBEHHO--HAYYHOH T'PaMOTHOCTH
oby4aromuxcs;

croco0cTByeT POPMHUPOBAHHIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYUHBIM 3HAHUSM, K IPUPOJE, K
YEIIOBEKY, BHOCUT CBOW BKJIAJl B 9KOJOTHIECKOE 00pa3oBaHUE O0YJIArONTIXCS.

JlaHHBIC HaTpaBJICHUS B 00yYEHUH XUMHHU 00eCTIeYMBArOTCS CrieIM(HKOI comepikaHus yaeOHOTO TpeMeTa,
KOTOpLIﬁ SABJIACTCA NEAArort4yeCK agannTUpOBaAaHHBIM OTPAXKECHUEM 0a30BoOIt HayKl XUMHU Ha OHpeZ[eJ'IéHHOM oTarc
€€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIETr0 OOpa3oBaHHS OPHEHTHPOBAH HAa OCBOCHHE OOYJAIOIIMMUCS
CHUCTEMBI TIIEPBOHAYAIIBHBIX MOHATHHI XUMHHU, OCHOB HeOpFaHH‘IeCKOﬁ XUMHHU U HEKOTOPBIX OTACIIbHBIX 3HAYUMbBIX
HNOHATHHA OPraHUYECKON XUMUHU.

CrpykTypa cojaepkaHHs IMPOrpaMMBl 10 XUMHH C(HOPMHpPOBaHA HAa OCHOBE CHCTEMHOTO IMOIXOAa K e€
N3Yy4YCHUIO. CouepmaHHe CKJIaabIBACTCs HU3 CHUCTEMBI MOHATHH O XMMHUYECKOM DJIEMEHTE U BCIIIECTBE U CHUCTEMBI
MOHATHH 0 XUMUYECKOH peaku. O0e 3TH CHCTEMBI CTPYKTYPHO OPTaHW30BaHbI O MPHUHITUITY HOCIEI0BATEIFHOTO
pa3BUTHA 3HAHUM HA OCHOBE TEOPETHUUECKUX MPEACTaBIECHUI PA3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHNUS;

— Ilepuoanueckoro 3akona J[. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4EHUs O CTPOCHUH aTOMa U XUMHYECKOH CBSI3Y;

— NIPEJCTaBICHUH 00 3JIEKTPOIIMTHYECKOH ANCCOIMAIIN BELIECTB B PACTBOPAX.

TeOpeTI/I‘IeCKI/Ie 3HaHUA pacCMaTpUBaIOTCA HAa OCHOBE OMITUPUYCCKHU TMOJTYUCHHBIX U OCMBICJICHHBIX (baKTOB,
pa3BUBAIOTCS IOCIEJOBATENIEHO OT OJHOTO YPOBHS K JAPYyrOMY, BBIIONHSAS (YHKIMH OOBACHEHHS U
MPOTHO3UPOBAHUS CBOMCTB, CTPOECHUS U BO3MOXKHOCTEH MPAKTHUECKOrO NMPUMEHEHHS M TOIYyYEHUs U3y4daeMbIX
BEIIIECTB.

OcBoeHHe MPOTPAMMBI [0 XHMHH CHOCOOCTBYeT ()OPMHUPOBAHHIO TIPEACTABICHHS O XHUMHUYECKOH
COCTaBIISIOLIEH HAYYHOM KapTHUHBI MHpA B JIOTUKE €€ CUCTEMHON MPUPOJBI, [IEHHOCTHOIO OTHOIIEHUS K HAYYHOMY
3HAHUIO U METOJaM IMO3HAaHUS B Hayke. l3ydyeHue XMMHUU NPOUCXOIUT C TPHUBICYEHUEM 3HAHUHM U3 paHee
M3YYCHHBIX YUeOHBIX MpeaMeToB: «OKpyxKaromui Mup», «buomorus. 5—7 kiaccel» u «®Pu3nka. 7 Kiacey.



IIpr w3ydeHNMM XWMHH TPOUCXOAWUT (OPMHPOBAHHE 3HAHUII OCHOB XMMHUYECKOW HAyKH Kak o0O01acTu
COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUUECKON NEATEIHHOCTH YeJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOMU
KyJIbTYpHl. 3a/aua y4eOHOTO MpeAMeTa COCTOMT B ()OPMUPOBAHMM CHCTEMBl XUMHYECKUX 3HAHUN — Ba)KHEHIIHMX
(aKTOB, NOHATHIH, 3aKOHOB W TEOPETHYECKUX IIOJIOKEHUH, MOCTYIHBIX O0OOIIEHHH MHPOBO33PEHYECKOTO
XapakTepa, si3bIKa HayKW, B MPHOOIIEHNN K HAYYHBIM METOJaM ITO3HAHUS MPU W3YYCHHUH BEMIECTB M XUMHUYECKUX
peakuii, B (GOPMUPOBAHNN W PAa3BUTHH MO3HABATEIHHBIX YMEHHUH M UX MPUMEHEHUH B y4eOHO-TTO3HABATEINEHON U
yueOHO-HMCCIIeI0BATENLCKOM  JIEITEIbHOCTH, OCBOCHMHM NpaBWiI 0e30MacHOro OOpalieHUs] C BELIECTBAMHU B
MOBCEIHEBHOM JKU3HU.

[Ipn m3ydeHNH XMMUM HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs BakKHOE 3HAUCHHUE MPHOOPENH TaKue
LeNH, KakK:

— (opMHpOBaHUE MHTEIJIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaM00Opa30BaHUIO, COTPYIHUYECTRBY,
CaMOCTOSTETFHOMY TIPHHATHIO PEIICHHH, CIIOCOOHO aganTupoBaThes K OBICTPO MEHSIOIINMCS YCIOBHSAM JKU3HHU;

— HanpaBJIeHHOCTh OOYYEeHUs Ha CHUCTEMAaTHYECKOE IPHOOLICHHE OOy4arolmMXcsS K CaMOCTOSATEIbHOW
MO3HABATEJILHOM JIESATENbHOCTH, HAayYHBIM METOAaM IMO3HaHMS, (OPMHUPYIOIIMM MOTHBAIlMI0O W Pa3BHUTHE
CHOCOOHOCTEH K XHUMUW,

— ofecrieuyeHHE YCIOBHH, CIIOCOOCTBYIOIIUX IPHOOPETCHUIO OOYYArOIIUMUCS OIBITa pPa3HOOOpa3zHOU
JIeSITeIbHOCTH, IIO3HAHMS M CaMOIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETCHIMN), HMEIOIIUX
YVHHBEpCaJbHOE 3HAYCHHE AJIS Pa3IMYHBIX BUIOB ACATEIEHOCTH;

— ¢opmupoBanue o0mmel (QpyHKIMOHAIFHOW M €CTECTBEHHO-HAYYHOW T'PAaMOTHOCTH, B TOM YHCIIC yYMEHHH
OOBSICHATh U OLICHUBATH SIBJIICHHS OKPY’KAIOIIEro MHpa, HCIOJB3Ys 3HAHUS U ONBIT, MOJTY4YEeHHBIC NPHU U3yYCHUU
XUMUH, IPUMEHTH UX IIPU PELICHUH NPOo0JIeM B TOBCETHEBHOM KU3HU U TPYIOBOH JIEATSIBHOCTH;

— (opMupoBaHre y 0OydJarOIIHUXCS TYMAaHHCTHYCCKAX OTHOIICHUH, MOHUMAaHHUS LEHHOCTH XUMHYCCKHX
3HAHUU ISl BBIPAOOTKH JKOJIOTMYECKHU LeJIeCO00Pa3HOro MOBEJACHUS B OBITY M TPYAOBOIl JESATENBHOCTH B LIENAX
COXPaHEHHUs CBOETO 3[J0POBbs U OKPYKAIOLIEH IPUPOJHON CPEIbI;

— pa3BUTHE MOTHBAIlMH K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CaMOBOCIIHTAaHHIO Ha OCHOBE
YCBOGHHSI OOIIEYETIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BHIOOPY TpO(WIsl M HAmpaBICHHOCTH
JlanbHEHIero o0y4eHus.

OO6miee 4MCIO 4YacoB, OTBEAEHHBIX A HM3YYEHHUS XMMHU Ha YpPOBHE OCHOBHOI'O 00IIEro obpa3oBaHus,
cocraBisieT 136 yacoB: B 8 kiacce — 68 gacoB (2 yaca B HeJlenio), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEP KAHUE OBYUYEHUS

8 KJIACC

IlepBoHaYaJbHBIC XMMHYECKHE OHATHSA

IIpeamer xumuu. Poiab XMMHUM B )KM3HM 4esloBeKa. XUMHUS B cucTeMe Hayk. Tena u Bemecta. duznueckue
CBOICTBA BelIECTB. ArperaTHoe COCTOsIHUE BelecTB. [IoHsATHE 0 METOax MO3HAaHUS B XUMHUU. YHCThIE BEIIECTBA U
cmecu. CrocoObl pasJieNieHns: cMecel.

ATOMBI W MOJEKYJIBl. XUMHUECKHe 31eMeHThl. CHMBONBI XHMHYCCKUX 3JEMEHTOB. IIpocTeie U CIIOXKHEBIE
BeLIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHUE.

Xumnueckast ¢opmyna. BaleHTHOCTH aTOMOB XHMHMYECKHMX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemiecTB. OTHOCUTENbHAsg aToMHast Macca. OTHOCHUTeNIbHAasT MOJIEKYJIsipHas Macca. MaccoBasi IOJIsi XUMHUYECKOTrO
3JIEMEHTA B COCIUHEHUM.

KomugectBo Bemectsa. Monb. MonsdpHas macca. B3anMocBsA3b KOIMYecTBa, MACChl U YUCHIA CTPYKTYPHBIX
eIMHML BeuecTBa. Pacuérsl mo GopmynaMm XUMHUUECKUX COCANHEHUH.

®u3nYecKue U XUMHUYECKUE SIBICHUA. XMMHUYECKas peakuus U €€ NpPU3HAKU. 3aKOH COXPAHEHMsI Macchl
BeIIecTB. XUMUIECKUe ypaBHeHNs. Kitaccuukanns XuMUIecKAX peakuii (COeTNHEHHS, Pa3IIOKEHHS, 3aMEIICHS,
obmMeHa).

Xumuuecxkuii 3kcnepumenm:

3HAKOMCTBO C XHMHYECKOHM IOCYAOH, mpaBmiamMu pabOTHl B JabopaTopuu M TpUEMaMu OOpamieHus ¢
J1a00paTOpHBIM 000PYIOBaHUEM, U3YUYEHHE U ONMUCAaHUE (PU3NYECKUX CBOMCTB 00pa3liOB HEOPraHUUECKHX BEIECTB,
HaOmoaenue Guznyeckux (MIaBjIeHUE BOCKA, TasHUE JIbJa, PACTUPAHUE caxapa B CTYIKE, KHIICHUE U KOHACHCALUS
BOJBI) M XUMHUYECKUX (TOPCHHE CBEUH, NMPOKATMBAHHE METHOW IMPOBOJOKH, B3aMMOACWCTBHE Mela C KHUCIIOTOMH)
SIBIICHWH, HaONIOJICHHEe W ONHCaHWE TPU3HAKOB IMPOTEKAaHMS XUMHUUYECKHX peakluii (pas3liokeHue caxapa,
B3aUMOJICHICTBUE CEPHOM KHCJIOTHI C XJIOpuaoM Oapus, pasnoxeHue ruapokcuaa menu (1) npu HarpeBaHwuwy,
B3anMoJieiicTBre Jkeme3a ¢ pactBopoM coiu Menu (Il), m3ydeHme cmocoOOB pa3zmeneHus cMecei: C MOMOIIBI0
MarHuTa, QUIBTPOBaHNE, BHIIAPUBAaHUE, TUCTIUILAIN, XpoMaTorpadus, IPOBEICHHE OYHCTKH TOBAPSHHOW COJIH,
HaOJIOZIGHNe M OIMCAHUE pEe3YJbTaTOB IPOBEICHUS OIBITA, HWUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUs] Macchl,
CO3/1aHHe MOJIesIell MOJIEKYT (IIapOCTEPIKHEBBIX).

Baskneiilue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmecs rasos. CocrtaB Bo3myxa. Kucmopony — snmeMeHT M mpocTtoe BemiecTBo. HaxoskmeHue
KUCIIOpOAa B NpUpoje, (Gu3MYecKkue W XHMHUYeckHe cBoiicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue
kuciopoaa. CrocoOBl TOXYYEeHUs KHCIOpPOoJa B J1a0OpaToOpud W MPOMBINIICHHOCTH. KpyroBopoT Kuciopoaa B
npupoze. O30H — aATIOTPOIHAS MOTUPHKALIHS KUCIOPOIA.

TernoBoit 3ddexkT XUMHYECKOH peakiuuH, TEPMOXMMHUYECKHE YypaBHEHHsS, JK30- M OJHIOTEPMHUYECKHE
peakimu. TorumBo: yronb W MeTaH. 3arps3HEHHE BO3IyXa, YCHICHHE MapHUKOBOTO 3(PQeKTa, paspylicHHEe
030HOBOT'O CJIOSI.

Bonopox — anemenT u mpoctoe BemiectBo. HaxoxkaeHne Bogopoaa B Npupoje, GU3NIECKUe U XUMHUIECKUE
CBONCTBa, MPUMEHEHHE, CTIOCOOBI oTydeHusI. KUCIOTHI U COH.

MonsipHbIif 006EM Ta30B. Pacy&Thl M0 XMMUYECKUM ypaBHEHUSIM.

®usnyeckue cBoicTBa BOAbl. Boma kxak pacrBopurenb. PactBopsl. HachlllleHHBIE M HEHaChILICHHbBIE
pacTBOpbl. PacTBOpHMOCTB BemiecTB B Boje. MaccoBast OIS BEIIECTBA B pacTBOpe. XMMHUYECKHE CBONHCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B HpUpOAE U B KU3HM uenoBeka. KpyroBopoT Bonbsl B mpHpoje. 3arpsi3HEHHE
OpUPOAHBIX BoJ. OXpaHa U 0YHCTKA IPUPOIHBIX BOA.

Knaccudpukanus Heopranudeckux coemauHeHuid. Oxcuapl. Knaccudukamusi OKCHIOB: cOJIe00pa3yromime
(ocHOBHBIE, KHCIOTHBIE, aMQOTepHbIe) W HecosieoOpasytomue. Homenknarypa okcunoB. Pusmueckue M
XHUMHYECKHE CBOWCTBA OKCUAO0B. [loydeHne okcuos.

OcHoBanus. Kiaccupukanust OcCHOBaHWA: IENOYM W HEPACTBOpPHUMBIE OCHOBaHWs. HomeHkmarypa
ocHOBaHUU. PU3NUECKUE U XUMUUECKUE CBOMCTBA OCHOBaHUMU. [lomyyeHne ocHOBaHUM.

Kucnorsl. Knaccudukanus kucnor. HomeHnknarypa kucinor. @uznyeckie ¥ XMMHUYECKHE CBOMCTBA KUCIIOT.
Psin aktuBHoctu Metainos H. H. bekerosa. [lonyuenue kucior.

Comm. Homenknatypa coneid. @u3ndeckre 1 XUMAYeCKne CBOHCTBa coneil. [lomyduenune comeit.

I'eneTnueckas cBsI3b MEXKIy KJIACCAMU HEOPraHUYECKUX COEIUHEHUH.

Xumuueckuii IKcnepumenm:

KadeCTBEHHOE ONpeACTICHUE COACP)KaHMs KHCIOPoaa B BO3AyXe, MOIydYeHHE, COOMpaHue, paclio3HaBaHUE U
M3ydeHHE CBOMCTB KHUCIOPOIa, HAOIIOICHIE B3aNMOICHCTBHS BEIIECTB C KUCIOPOJOM U YCIIOBHS BOSHUKHOBCHHUS U



MpeKpalmeHnss TopeHus (ToXxapa), O3HAaKOMJICHHE C OOpa3laMHi OKCHIOB W ONMCAaHHE WX CBOWCTB, MOJyYCHHE,
coOupaHme, paclo3HaBaHUE U U3YUICHHE CBOMCTB BOAOpoAa (TOpeHwne), B3aNMOACHCTBIE BOJOPOIa C OKCHIOM MeIn
(1) (BO3MOXHO HCIOJIB30BAHKME BHUICOMATEPHANIOB), HAOIIOJEHHE OOpPAa3IOB BEINECTB KOJMYECTBOM | MOJb,
UCCIICIOBaHHE 0COOCHHOCTEH PacTBOPCHHS BEIIESCTB C PA3IMYHOIN PacTBOPUMOCTHIO, MPUTOTOBICHUE PACTBOPOB C
OTIpeneIEHHON MacCcOBOW JOJe pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOJABI C MeTalaMH (HATpHEM U
KaJgpyeM) (BOSMOXXKHO HCIOJBh30BaHUE BHICOMATEPHAJIOB), HCCIEAOBAHHE OOPA3IIOB HEOPTaHHYECKHX BEIIECTB
pa3IMYHBIX KJIACCOB, HAOJIIOJICHUE W3MCHCHUS OKPACKU WHAWKATOPOB B PACTBOPAX KHUCIOT U IIEJIOYCH, U3yUCHHE
B3anMoyieiicTBrs okcuaa meau (11) ¢ pacTBOpoM cepHOM KHUCIIOTHI, KUCIIOT ¢ METAIIAMH, PEaKIUi HeHTpalIn3aium,
MOJIyYeHNE HEPAaCTBOPHMBIX OCHOBAaHHH, BBITECHEHHE OJHOTO MeTalla APYTUM W3 pPacTBOpa COJH, pEIICHHE
9KCIIEPUMEHTANBHBIX 33124 M0 TeMe «BakHelIIne Kacchl HEOPraHUUEeCKUX COCTUHEHUI.

Iepuonnueckuii 3axkon u Ilepuoamyeckasi cucrema xumudeckux 3jiemeHtoB JI. M. MenpaeineeBa.
Ctpoenue aToM0OB. XuUMHYecKas cBf3b. OKHCIUTEIHHO-BOCCTAHOBUTEIbHbIE PeaKIUH

IlepBblc MOMBITKH KIACCU(PHUKAIIMKA XUMHUYCCKUX DSJIEMEHTOB. [IOHSATHE O Trpymmax CXOJHBIX JJICMCHTOB
(IIenoYHBIe W IICIIOYHO3EMENIBHBIC METAJUIbI, TaJOTCHbI, WHEPTHBIC Tra3bl). DJIEMEHTHI, KOTOpPhIE O00Pa3yIoT
aM(pOTepHBIC OKCHIBI ¥ THIPOKCHU/IEL.

Ilepuonuueckuii 3akoH. Ilepumonmueckass cucreMa xumuueckux »saemeHtoB JI. WM. Menneneesa.
Kopotkonepuognas u anuHHOTNEpHOAHAs (opmbl [lepuoauyeckoil cHUCTeMbl XuUMHYeCKHX dnemeHToB JI. U.
Menneneesa. Ilepuonsl u rpymmbl. OU3NYECKUH CMBICH TOPSIKOBOTO HOMEpPa, HOMEPOB IIEPHONA W TPYIIIHI
JJIeMEHTA.

Crpoenne atomoB. CocrtaB aTOMHBIX siiep. M3otonbl. DnektpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YEK
aToMoB NepBeIX 20 xuMuueckux sieMeHToB llepmoamueckoit cuctemsl J[. M. MeHneneeBa. XapakTepHCTHKA
XUMHUYECKOI0 3JIEMEHTA 10 ero nojioxkeHuto B [lepuoanueckoit cucreme 1. . Menaeneesa.

3aKOHOMEPHOCTH H3MEHEHHMsS pajadyca aTOMOB  XMMHMYECKHX  OJIEMEHTOB, METaJUIMYeCKUX U
HEMETAINTNYECKUX CBOMCTB IO TPYIIaM U MepHoIaM.

3nayenne [lepmommdeckoro 3akoHa M Ilepmoguueckoil CHCTEMBl XMMHUYECKHX JIIEMEHTOB UL Pa3BUTHS
Hayku U npaktuku. Jl. . MenneneeB — yuy€HbIN U IrpakIaHUH.

Xumnueckas cBsA3b. KoBasieHTHas (HOJsIpHAs M HEMOJISAPHAs) CBSI3b. DIEKTPOOTPHIATEIEHOCTE XUMUYECKHUX
aneMeHTOB. MloHHas CBs3b.

Crenenp  okucneHus. OKHCIUTEIBHO--BOCCTAHOBUTENFHBIE — peakiuu. lIpomecchl  OKHCICHHS |
BoccTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3ydeHne 00pa3loB BEUIECCTB METAJUIOB W HEMETAIUIOB, B3aMMOICHCTBIE THAPOKCHIA IIMHKA C PACTBOPAMHU
KACJIOT W IIENOYel, IMPOBEJCHHE OIBITOB, WITIOCTPUPYIOMUX MPUMEPHl OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu pa3ioKeHNs, COSTUHEHUS).

Mesicnpeomemnmnuie ceasu

Peanm3anuss MeXIpeIMETHBIX CBS3€d IpH W3YYEeHHWH XWMHA B 8 Kilacce OCYIIECTBISETCS depe3
WCIIONIb30BaHNE KaK OOIIMX eCTECTBEHHO--HAYYHBIX TMOHSITHH, TaK W TOHSATUH, SBISIOMUXCS CUCTEMHBIMH JIS
OTIIEIBHBIX MPEAMETOB €CTECTBEHHO--HAYTHOTO ITHKJIA.

OO0mme ecTecTBEHHO--HAyYHBIC TOHATHS: HAayYHBIA (DaKT, TUNOTE3a, TEOpHUsS, 3aKOH, aHANM3, CHHTE3,
KiIaccuUKaIus, MePUOTUIHOCTh, HAOIIOACHUE, SKCIICPUMEHT, MOICTUPOBAHUE, H3MEPEHHUE, MOICIIb, SIBIICHHE.

®dusznka: MaTepusi, aToM, dJIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIH]I, H30TOIbI, PAAHOAKTUBHOCTD, MOJIEKYJIA,
JJEKTPUYECKUI 3aps]], BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHMC BEIIECTBa, ra3, (U3MYECKHUC BEITHYMHEI,
€JMHUILIBI U3MEPEHUS, KOCMOC, TUIaHEeTh, 3BE€31b1, CoJHLE.

buonorwust: porocunres, apixanue, onochepa.

Teorpadust: atmocdepa, rumpocdepa, MHUHEpPAIBI, TOPHBIE IOPOMBI, MOJE3HBIC HCKOIIaeMbIe, TOILIHBO,
BOJHBIE PECYPCHI.

9 KJIACC

BemecTBOo M XUMHYeCKAasl peaKIusi

Ilepuonuueckuii 3axon. Ilepuoanyeckas cucrema xumuyeckux siemeHtoB . M. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB XUMHUYECKUX JIEMEHTOB MEPBBIX TPEX MEPHOIOB, KAJIHS, KaJIbIIHS
1 UX COCIMHEHUH B COOTBETCTBHH C TIOJIOKEHUEM 3JIeMEHTOB B [leproudeckoll CUCTEME U CTPOSHUEM HX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMUUECKON CBSI3U. THIBI KPUCTAIUIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB
BELIECTBA OT TUIA KPUCTAIIIMYECKON PEIIETKY U BUIa XUMHUECKOH CBSI3U.



Knaccudukamms u HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XHMHYECKHE CBOICTBAa BEIIECTB,
OTHOCAIIMXCS K Pa3MUYHBIM KJjlaccaM HEOPTraHMYECKUX COCIOMHEHUH, TCHEeTHUYeCKas CBSI3b HEOPraHMYeCKUX
BEIIIECTB.

Knaccudukanus XMMHUYECKUX peaklMid MO Pa3IM4YHbIM NpH3HaKaM (IO YHCIY M COCTaBy y4YacTBYIOIIMX B
peaKkuy BEIIeCTB, MO TEIUIOBOMY 3(P(QeKTy, Mo M3MEHEHHIO CTENeHEH OKUCICHHS XHMHYECKHX SJIEMEHTOB, IO
00paTUMOCTH, TIO YYACTHIO KaTaTu3aTopa). DK30- U SHIOTEPMUUECKUE PEAKIHH, TEPMOXIUMHUICCKIE YPABHECHUSI.

[lonsiTve 0 ckopocTH XuMmH4eckoi peakiuu. IloHsiTHe 00 OOpaTUMBIX M HEOOPATUMBIX XHUMHYECKHX
peakmuax. [IoHATHE O TOMOTEHHBIX M TETEPOTCHHBIX peakiusax. [loHsatne o karammse. [IoHATHE O XUMHYECKOM
paBHOBecun. DaKTOPHI, BIUAIONINE HA CKOPOCTh XUMUIECKOH PEaKINH 1 TTOJIOKEHIE XHMUIECKOTO PaBHOBECHSL.

OKHCIIMTENFHO-BOCCTAHOBUTEIILHBIE PEAKIMH, SJIEKTPOHHBIN OajlaHC OKUCIHMTENLHO-BOCCTAHOBUTEIBLHON
peakiuu. CocTaBleHHE YpPaBHEHHH OKUCIUTEIbHO--BOCCTAHOBHUTEIBHBIX pPEAaKLUIl C HCHOJIb30BAaHUEM MeEToJ]a
3JIEKTPOHHOTO OanaHca.

Teopus SNEKTPONIUTHUECKOW IUCCOLMAIMM. ONEKTPOIUTBI U  HEIJIEKTPONUThl. KaTHOHBI, aHMOHBIL.
MexaHHU3M AUCCOLUALIMY BEIIECTB C PA3IMYHBIMU BUJAMM XUMHUYecKol cBs3U. CTeneHs nucconuanuu. CUIbHbIE U
CITa0bIe IIEKTPOITHTHL.

Peakunu nonHOro oOMeHa. YCJIOBHS NMPOTEKaHHWS peakUWii HMOHHOTO OOMEHa, TMONHBIE W COKpAalIEHHBIC
WOHHBIE YypaBHEHMs peakuuid. CBOWMCTBa KHCIOT, OCHOBaHMI W CoOJed B CBeTe NPENCTAaBICHUH 00
SIEKTPOIUTHICCKON qucconmarui. KauecTBeHHBIC peakuny Ha HOHBL [[OHATHE O THIPOIH3Ee COICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE C MOJEISIMHM KPHUCTAIMYECKHX PEIETOK HEOPraHWYeCKHX BEIIECTB — METaUIOB U
HeMmeTalwioB (Tpadura M anmMmasa), CIOKHBIX BELICCTB (XJIOpHIa HATPHs), UCCICAOBAHHE 3aBUCUMOCTH CKOPOCTH
XIUMHYECKOH pEakIul OT BO3ICHCTBHSA Pa3MYHBIX (PaKTOPOB, HCCICIOBAHHE DIEKTPOIPOBOAHOCTH PAacTBOPOB
BEIIIECTB, IpoIlecca TUCCOIMALMN KUCIOT, IIenoded U coiel (BO3MOXHO HCIHOJBb30BAHHE BUIEO MAaTEpUAJIOB),
MPOBEJICHUE OIBITOB, MUTIOCTPUPYIOIIUX NMPHU3HAKU MPOTEKaHHUs PeakiMii HOHHOrO oOMeHa (0Opa3oBaHMe Ocajka,
BBIJICJICHUE Ta3a, 00pa30BaHUE BOJBI), OTBITOB, WIDTFOCTPHPYIONINX MPUMEPHI OKHACIUTEIFHO-BOCCTAHOBUTEIBHBIX
peaknuil (TOpeHHE, peakIiy Pa3JIOKEHUs, COCIMHEHUS), pacllO3HaBaHUEC HEOPTaHMYECKUX BEIIECTB C ITOMOIIBIO
Ka4eCTBEHHBIX PEaKLUil Ha HOHBI, pellIeHHe SKCIIepUMEHTAIbHBIX 3a/1a4.

HemeTtannbl U UX coeANHEHHS

OO0mast xapakTepUCTHKa rajoreHoB. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTEPHBIC CTCIICHH OKHCIICHUS.
Crpoenne U (u3nyecKre CBOWCTBA MPOCTHIX BELIECTB — TaJIOTeHOB. XHMMHYECKHE CBOMCTBA Ha MpHMepe Xjopa
(B3aumozeHicTBHE € MeTajulaMH, HeMeTaUlaMM, Ienodamu). Xisopoogopod. ConsHass KHCIOTa, XMMHUYECKHE
CBOWCTBa, TONYYCHHE, NMpUMeHeHne. JleiicTBre Xiopa M XIIOPOBOAOPOAa Ha OpPraHWM3M delOoBeKa. BakHeiimme
XJIOPUABI K UX HAXOXACHUE B IIPUPOJIC.

O6mas xapaktepuctka 3yeMeHToB VIA-rpymnmbel. OcOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHbBIE CTETICHH
okucnerns. CrpoeHne W (U3NYECKHE CBOWCTBA IPOCTHIX BEIIECTB — KHCIOPOAa W CEephl. AJIIOTPOIHEIC
MOTU(HKAIIMKA KHCIOpoJa W cepbl. XWMHYecKHe cBoiicTBa cepbl. CepoBOIOpOI, CTpOCHHE, (PHUIUUECKUE U
XUMHUueckre cBoicTBa. OKCHIBI Cepbl Kak IPEJCTAaBUTENN KUCIOTHBIX OKcuaoB. CepHasi KUCIOTa, (pU3UUECKHe U
XMMHUYECKHE CBOWCTBa (OOIIME Kak MPEICTaBUTENs Kiacca KHCIOT M crelupuueckre). XUMHUYECKUE PEaKIHy,
JIeKAIIe B OCHOBE MPOMBIIIICHHOTO CIIOC00a MOMYYeHUsT cepHOil KuCoThl. [IpuMeHenne cepHoit kucioTel. Conn
CEpHOW KHCIIOTHI, Ka4eCTBEHHasl peaknus Ha cyiabdar-noH. HaxoxaeHue cepbl M e€ COeIMHEHUH B TNPHPOJIE.
XUMHYECKOe 3arps3HEHNE OKPYKAIOMIEH Cpeabl COeTMHEHUAMH Cepbl (KUCIIOTHBIE J0XKIH, 3arPs3HEHIE BO3IyXa U
BOJIOEMOB), CITOCOOBI €r0 IPEIOTBPAILCHHUS.

OOmas xapakrepucTuka 31eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE CTEIIEHU
OKHCIICHHA. A30T, pacImpoCTpaHEHHE B TPHpone, (QU3MUECKHe M XUMHYEecKHe cBoiicTBa. Kpyromopor asora B
npupoje. AMMHAK, ero (PU3MUECKHe M XMMHYECKHE CBOMCTBa, MoiydeHHe M npuMeHeHue. CoJlM aMMOHUS, WX
(u3nueckre U XUMHYECKHE CBOMCTBa, MpUMeHeHne. KauecTBeHHast peaknusl Ha HOHBI aMMOHMA. A30THasl KHCIIOTa,
e€ momydeHwe, (U3MYECKHE M XUMHYECKHE CBoWcTBa (0oOm[pe Kak TMPeACTaBHTENs Kiacca KHCIOT U
cnennupudeckre). Vicnoiap3oBaHNe HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAJIBHBIX yI00peHU. XUMIYECKOe
3arpsi3HEHHE OKPYXKaIOIIeH cpelbl COeNMHEHHMSMH a30Ta (KHUCIOTHBIE NOX[IH, 3arps3HEHHE BO3JyXa, MOYBBI U
BonoéMOB). Docdop, amroTpornHble Moaudukamum ¢ocdopa, (uU3MUECKHEe W XUMHUYECKHe cBoiicTBa. OKCHI
dbocdopa (V) u pochopnas kucioTa, pusnveckre 1 XUMUIECKUE CBOMCTBA, MmoyrydeHne. MicnonszoBanue dpocdaton
B KaueCTBE MUHEPAIBbHBIX Y100OpEeHHH.

OOmas xapakTepucTHka 35eMeHToB |V A-rpymnmbsl. OcoOEHHOCTH CTPOEHUsI aTOMOB, XapaKTepHbIE CTEIEHU
OKHCIICHHUA. YTJIEPOJ, aUIOTPOIHBIE MOAW(HUKAINH, PAaCIpPOCTpPaHCHHWE B MpPUPOAC, (QHU3MUECKHE U XHUMHUICCKHE
cBoiicTBa. Axcopbmmsa. Kpyrosopor yrieponma B mpupone. OKCHABI yriepona, WX (U3NYecKHe M XHUMHUYIECKHE



CBOWCTBa, JIEHiCTBHE Ha JKUBBIC OPTAHW3MBIL, MOJyYCHNE M MPUMEHEHHE. DKOJIOTHIECKHUE MPOOIeMBI, CBSI3aHHBIE C
okcunoM yraepona (1V), rumoresa rmodanbHOTO MOTETUICHUS KINMAaTa, MApHUKOBHIN 3 GeKT. YToIbHAs KUCIOTA ’
e€ comu, ux (uU3MYECKHE U XUMHYCCKHE CBOWCTBA, IMOJIydeHHE U mNpHMeHeHHe. KadecTBeHHas peakius Ha
KapOOHAT-HOHBI. Mcronb30BaHNEe KApOOHATOB B OBITY, MEIUIIUHE, TIPOMBINUICHHOCTH U CEITLCKOM XO3SHCTBE.

[lepBoHauanbHBIE TOHATHS 00 OPraHMYECKUX BEMIECTBaX KaK O COCOMHEHUSAX yriepona (MeTaH, 3TaH,
STHIICH, AaleTHICH, AITAHOJ, TJIHIEPWH, YKCyCHas KHCIOTa). [IpuponHBIE MCTOYHHUKH YTIIEBOIOPOIOB (yrOib,
MPUPOHBIHA ra3, He()Th), IPOIYKTHl UX MepepaboTKU (OCH3MH), UX POJb B OBITY W MPOMEBIIUICHHOCTH. [loHATHE O
OHMOJIOTHYECKH BaYKHBIX BEIISCTBAX: XXHpaX, OelKkax, YIiIeBoJax — M UX POIH B XKU3HH 4YelIOBeka. MarepuanabHOE
€IMHCTBO OPraHMYECKUX U HEOPraHUUECKUX COSANHEHUH.

Kpewmuuii, ero gu3uueckue ¥ XUMHUUYECKUE CBOMCTBA, MojydeHUe W npuMeHeHne. COeMHEHUS KPEMHUS B
npupoze. O6mue npencraieHus 06 okcuae kpemuus (1V) u kpemuueBoi kucinote. CHITUKATHI, HX UCTIOJIE30BAHNE
B OBITy, B TIPOMBINUICHHOCTH. BaKHEWIHMe CTpOWTEIbHBIE MaTepHalbl: KepaMuKa, CTEKJIO, LEMEHT, OETOH,
xkene300eToH. [IpobiemMbl 0€30I1aCHOTO UCTIONB30BaHUs CTPOUTEIBHBIX MATCPHATIOB B IIOBCCIHEBHOM JKU3HU.

Xumuueckuii Ikcnepumenm:

H3ydeHHe O00pa3llOB HEOPTaHMYECKUX BEIISCTB, CBOHCTB COJITHOH KHCIOTHI, NPOBEACHHE KadeCTBEHHBIX
peaknmuii Ha XJIOPUA-MOHBI W HAONIOJCHHWE IMPHU3HAKOB WX MPOTEKAHWUS, OIBITHL, OTpakalomme (Qu3muecKue M
XMUMHUYECKHE CBOMCTBA TaJIOTEHOB M X COCTUHEHHH (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAIIOB), O3HAKOMIICHHE
¢ obOpa3mamMu XJIOPHUIOB (TAJIOTEHHUIIOB), O3HAKOMJICHHE C OOpa3maMu cepbl W e€ COeNWHCHHAMH (BO3MOXKHO
WCIIONIE30BAaHUE  BUACOMATEPHUANOB), HAONIONCHHWE TIpolecca OOYrMUBaHHA — caxapa IOA  JeHCTBHEM
KOHIICHTPUPOBAHHON CEpPHOM KHUCIIOTHI, M3YYCHHE XUMHUYCCKHX CBOWCTB pa30aBJICHHONW CEpHON KHCIIOTHI,
MPOBEICHUE KAUYCeCTBCHHOM peakiuy Ha Cyib(aT-MOH U HAONIOJCHHE MPH3HAKa e MPOTCKaHUs, O3HAKOMIICHHE C
(m3nyeckuMU CBOMCTBaMH a30Ta, (ocopa m MX coeAWHEHHMH (BO3MOXKHO HCIIONB30BAaHHE BUACOMATEPHUANIOB),
o0Opa3iaMu a30THBIX M (OCPOPHBIX YHAOOpPCHHM, MOTydYeHHE, COOMpaHUe, PACIO3HABAaHUEC W HM3YUYCHHUC CBOWCTB
aMMHaKa, MPOBEACHHUEC KA4YEeCTBCHHBIX pEakiMii Ha HMOH aMMOHHsA U (ocdarT-WOH M H3yUYCHHE MPU3HAKOB HX
MPOTEKAHUS, B3aUMOJCIHCTBHE KOHIICHTPHUPOBAHHON a30THOW KHCIOTHI C MeObi0 (BO3MOXKHO HCIOJIB30BaHUE
BHCOMATEPHAJIOB), H3YUCHHE MOJIENICH KPUCTAIUIMICCKIX PEMIETOK anMasa, rpadura, GpyuiepeHa, O3HaAKOMIICHHE C
MPOIIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOTA3a, MOJIyUYCHHE,
cobupaHue, pacrmo3HaBaHHWE W U3yYCHHE CBOMCTB YIJICKUCIIOTO ra3a, IPOBEICHHE KAaYSCTBEHHBIX PEaKIUil Ha
KapOOHAT M CHJIMKAT-HOHBI M W3YUYCHHE MPHU3HAKOB WX IMPOTEKAHWS, O3HAKOMIICHHE C TMPOIYKIUEH CHIMKATHOW
MIPOMBIIIIJIEHHOCTH, PEICHNE YKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHei e HeMeTallIbl U KX COSTUHEHUS .

MeTanabl 1 UX COeIMHEHH S

OOmas XapakTepuCTHKa XUMHYECKHX JJIEMEHTOB — METAIUIOB Ha OCHOBAaHMHM WX IIOJNIOKCHHS B
Ilepuonuueckoii cucreMe xumuueckux snemeHToB J[. M. MenneneeBa u crpoenust aromoB. CTpoe€HUE METaJIOB.
Mertannuueckasi CBsi3b W MeTAJUIMUECKas KPUCTATMYECKasl PemeéTKa. DJIEKTPOXUMUYECKUH Pl HAMpsKEHUH
MeTauioB. OuU3MUecKie U XUMHYECKHE CBOHCTBAa MerautoB. OOmme crocoObl moiydeHus MetamwioB. [loHsATHE O
KOPPO3HH METaJUIOB, OCHOBHBIE CIOCOOBI 3aIMUTHl UX OT Koppo3uu. CruiaBwl (CTajb, YyTyH, AFOPATIOMHAHUA,
OpoH3a) U UX MPUMEHEHHE B OBITY ¥ MPOMBIIIIIEHHOCTH.

[lenouynsie Metasibl: nonoxenue B [lepuoanueckoil cucreme xumuueckux 3nemeHToB /1. M. Menaeneena,
CTPOCHHE WX aTOMOB, HaXOXIeHue B mpupoae. Pusndeckne W XUMHUYECKHE CBOWCTBa (Ha IpUMepe HATpUS U
kanust). OKCHUIbI ¥ THAPOKCHUIBI HATPUS U Kanus. [IpuMeHeHre MeT0YHbIX METAJUIOB U MX COeIMHEHUH.

[lenoyHo3eMenbHBIE METAIBI MarHUM W KaJbLMi: mojioxkeHue B Ilepuoguueckoil cucreMe XMMHUYECKHUX
anemeHtoB [[. U. MeHnzeneeBa, cTpoeHHe HMX aTOMOB, HaXOXXJIEHUE B mpupoje. PU3NYECKUE U XUMHUUECKHE
CBOWCTBA MAarHusl W Kamblus. BakHeHIIne coequHEeHUsT KambIus (OKCHI, THAPOKCHA, coin). JKECTKOCTh BOIBI U
CrocoO0BI €€ yCTpaHeHus!.

AmomuHuit: nonoxenue B [leproguueckoit cucreme xumudeckux snementoB 1. . MenneneeBa, ctpoeHue
aToMa, HaXOXJAeHue B npupoje. Ousndeckre u XUMUYECKUE CBOWCTBA AMIOMHUHUSA. AMGOTEpHBIC CBONCTBAa OKCHIA
Y THJIPOKCHIA ATFOMHUHHS.

Kenezo: nonoxenue B Ilepuonnyeckoit cucreme xumuueckux anemeHTtoB Jl. M. MenpgeneeBa, ctpoeHue
aToMa, HaxokJeHue B mpupoje. Pu3nyeckrue U XUMHUYeckue cBoilcTBa xkene3a. OKCUABI, THAPOKCHIBI U COJH
xenesa (I1) u xxenesa (111), ux cocras, cBONCTBa ¥ MOJTyYeHHUE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3llaMd METAaJUIOB U CIUIABOB, MX (PU3MYCCKUMHU CBOMCTBAMU, M3yYCHHE PE3yJIbTATOB
KOPpPO3HH METAJUIOB (BO3MOXKHO HCIOJB30BaHUEC BHJICOMATEPHUANIOB), OCOOCHHOCTEH B3aMMOJCHCTBHS OKCHIA
KaJIBITUSl ¥ HATPHSI C BOJIOH (BO3MOKHO HCIIOJIb30BAHKE BHICOMATEPHUAIIOB), UCCIIEOBAaHNE CBOMCTB JKECTKOM BOJIBI,
mpo1iecca TOPEHUS JKelle3a B KUCIOoposae (BO3MOXKHO HCIOJIB30BaHHE BHACOMATEPHAIOB), IPU3HAKOB MPOTEKAHUS



KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHMs, KajbLus, alIOMUHMA, nuHKa, xenesa (1) u xenesa (1), mexu (1),
HaOJIOIGHUEe W ONMCAaHUE IIPOIIECCOB OKPAIIMBAHWS IUIAMEHH HWOHAMH HATPHS, Kalusd W Kb (BO3MOXKHO
UCIIOJIb30BAaHUE BHJCOMATEPHAJIOB), HCCIIE0BaHUE aM(OTEPHBIX CBOMCTB TMIPOKCHIA IIOMHHHUS U THIPOKCHIA
IIMHKa, PeLIeHUE IKCIIEPUMEHTAIbHBIX 33J1a4 10 TeMe «BaskHelIne MeTasIbl ¥ X COCJUHEHHUS.

XumMus 1 OKpy:Kaoas cpeaa

BemectBa M MaTtepuanbl B ITOBCEJHEBHOM JKM3HH dYelloOBeKa. be3omacHOe HCIOJIh30BaHUE BEUIECTB U
XMMHUYECKHX peaklui B ObITy. [lepBast moMomh pu XMMHUYECKUX 0)KOTaxX M OTPABJICHHSX.

XuMmudeckoe 3arpsi3sHeHNE OKpYysKaromie cpepl (TpeebHas JomycTUMas KOHIICHTPANHS BEIIECTB, Aajee —
[IAK). Pons XuMuH B pelIeHUH SKOJIOTHYECKUX TIPOOIeM.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3IoB MaTepHAIOB (CTEKIIO, CIUIaBbl METAJUIOB, TOJMMEPHBIE MATEPHUAIIBI).

Mesicnpeomemnmnuie ceasu

Peanmzanusi MeXIIpEAMETHBIX CBs3edl NpM M3YYeHMHM XHMHM B 9 Kiacce OCYIIECTBISIETCS dYepes
UCIIOJIb30BAaHUE KaK OOLIMX €CTeCTBEHHO-HAy4YHBIX MOHATHH, TaK W TOHATHUH, SBISIOIINXCS CHUCTEMHBIMU IS
OTJENBHBIX MTPEIMETOB €CTECTBCHHO--HAYIHOTO ITUKIIA.

OO0me ecTeCTBCHHO-HAyYHBIC ITOHATHS: HAy4YHBIH (DaKT, THIIOTE3a, 3aKOH, TEOPHS, aHaIW3, CHHTES,
Ki1accuuKanms, MepuoJMYHOCTb, HAONIOJCHUE, DKCIICPUMEHT, MOJACIMPOBAHUE, M3MEPEHHUE, MOJENb, SBICHUE,
MapHUKOBHIH 3(h(HeKT, TEXHOIOTHS, MAaTCPHAIIBL.

Om3mKa: MaTepus, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, FOH, HYKIIUA, U30TOTIBI, PaANOAKTHBHOCTE, MOJICKYJIA,
ANIEKTPUYECKUH 3apsijl, MPOBOAHHUKH, MOJYIPOBOJHHUKH, AWUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, O0BEM,
arperaTHoe COCTOSIHHE BEILleCTBa, I'a3, pacTBOP, paCTBOPHUMOCTb, KPUCTAIUIMYECKas! PEeHIETKA, CIUIaBbl, (hHU3HMYECKUE
BEJIMYMHEI, SAUHUIIBI I3MEPEHHS, KOCMUYECKOE IMPOCTPAHCTBO, IUTAHETHI, 383161, COHIIE.

buonorus: dorocunres, npixaHue, Ouocdepa, sKocucTeMa, MHHEpaIbHbIE YJOOPEHUS, MHKPOIJIEMEHTHI,
MAaKpO3JICMCHTHI, MUTATCIIbHBIC BEIIECTBA.

Teorpadust: atmocdepa, rumpocdepa, MHHEpPANbl, TOPHBIE HOPOIBI, IMOJE3HBIC HCKOMAaeMbIe, TOILTHUBO,
BOJIHBIC PECYPCHI.



INIAHUPYEMBIE PE3YJIBbTATbI OCBOEHUSI TIPOTPAMMBI IO XHWMHWH HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30BAHNUA

JINYHOCTHBIE PE3YJIbTATBI

JImgHOCTHBIE PE3yNbTaThl OCBOEHHS IPOTPaMMBI OCHOBHOTO O0IIEro oOpa3oBaHUs JOCTHTAIOTCS B XOJE
0o0y4ueHHs XMMHHU B CAMHCTBE Y4eOHON WM BOCIHTATEIBHOW ICATEIBHOCTH B COOTBETCTBUH C TPAIWIHOHHBIMU
POCCHHCKMMH COLMOKYJIbTYPHBIMU M JTyXOBHO-HPaBCTBEHHBIMHU LICHHOCTSIMU, PUHATHIMU B OOIIECTBE NpaBHIaMHU
W HOPMAMH TIOBEICHUS W CHOCOOCTBYIOT TIIpOIIECCAM CAaMOTIO3HAHHS, CaMOpa3BUTHA ¥ COMHAIH3AINH
00yJaroImuxcsi.

JIn4HOCTHBIE PE3YJIBTATHl OTPAKAIOT TOTOBHOCTh O0YUYAIOIIUXCS PYKOBOJICTBOBATHCSI CUCTEMO MO3UTHBHBIX
LIEHHOCTHBIX OPUEHTALMI U PacUIMPEHUE OIBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B YaCTHU:

1) maTpHOTHYECKOT0 BOCIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJNbTYpHOMY, UCTOPUYECKOMY U HAy4YHOMY HACIEIUIO,
MOHMMAaHHMS 3HAYEeHUs] XUMUYECKOH HayKH B KM3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIIAAETh JOCTOBEPHOM
HHpOpPMAaLHEH 0 IepeTOBHIX JOCTIDKCHUAX U OTKPBITHAX MHAPOBOW M OTEYECTBEHHON XMMUH, 3aHHTEPECOBAaHHOCTH
B HAYYHBIX 3HAHHUAX 00 yCcTpoiicTBe Mupa 1 00IIeCTBa;

2) rpa)IaHCKOro BOCIUTAHUS

MPEICTaBICHASA O CONUAJIbHBIX HOpPMax W TpaBWIaX MEXJIMIHOCTHBIX OTHOIICHUH B KOJUICKTHBE,
KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIGCTBECHHO IIOJIE3HOW, Y4eOHO-HMCCIEIOBATEIBCKON, TBOPUECKOW H
Apyrux BUAAX ACATCIBHOCTH, TOTOBHOCTHU K pa3H006pasH0171 COBMECTHOH JACATCIBHOCTH MPU BBIIIOJTHECHUN
y‘-ICGHI)IX, TMO3HAaBATCJIbHBIX 3aJia4, BBINIOJHCHUU XUMHUYECKHUX OJKCIEPHUMCHTOB, CO3JaHUU y‘Ie6HLIX IIPOCKTOB,
CTpeMJICHUS K B3aUMOIOHHMAHHWIO W B3aWMOIIOMOIIM B TIpoIecce 3TOW Yy4eOHOH IesTenbHOCTH, TOTOBHOCTH
OLICHUBAThH cBOE TMOBEACHUEC U MTOCTYIIKHU CBOUX TOBapHH.[efI C MO3MIUH HPAaBCTBCHHBLIX U IMMPABOBBIX HOPM C y‘léTOM
0CO3HaHMSA MOCIEICTBUN OCTYIIKOB;

3) HEHHOCTH HAYYHOTO0 MO3HAHUS:

MHpPOBO33PEHYECKHAE TMPEICTAaBICHUSA O BEMIECTBE M XWMHYECKOM pEaKkIUH, COOTBETCTBYIOIINE
COBPEMCHHOMY YPOBHIO pa3BUTHUA HAYKU U COCTABJIAIOIIUC OCHOBY /UJIA NOHMMaHHWA CYHIHOCTH Haqu0171 KapTHUHBI
MHUpA, NPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS NMPHUPOJBI, B3AUMOCBA3SX YeOBEKa C MPHUPOTHOM
Cpenoi, 0 pOJTM XMMHUH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

IMO3HABATCJIbHBIC MOTHBbLI, HAlIPABJICHHBIC Ha IOJYYEHHUE HOBBLIX 3HAHUU 110 XUMHUH, HCO6XOI[I/IMI)Ie JJIs1
00BsICHEHHS HaOJII0JaeMbIX TIPOLIECCOB U SIBJICHHUH, TIO3HABATEIHHOH, HH(OPMAIIMOHHON 1 YNTATEIbCKON KYIbTYPHI,
B TOM YHCIIC HABBEIKOB CAMOCTOSTEIFHON paboTHI ¢ y4eOHBIMU TEKCTAMH, CIIPABOYHOM JUTEPAaTypOi, JOCTYITHBIMU
TEXHUYECKAMH CPEICTBAMH WH(POPMAIMOHHBIX TEXHOJIOTHH;

HHTEpeC K O0Y4YEeHUIO M MO3HAHUIO, JIF0003HATENFHOCT, TOTOBHOCTh M CIIOCOOHOCTh K CaMO0OOpa30BaHUIo,
MPOEKTHOM W MCCIEeIOBATENBCKON NEATETFHOCTH, K OCO3HAHHOMY BBIOOPY HATIPaBICHHOCTH W YPOBHS OOy4YCHHS B
nanbHEHIIEeM;

4) ¢popMupoBaHHUs KYJbTYPHI 310POBbS:

OCO3HAHUE HNEHHOCTH KU3HHU, OTBECTCTBCHHOT'O OTHOLICHHA K CBOEMY 310POBbHIO, YCTAHOBKU Ha 3}10p0BbIﬁ
00pa3 JKU3HU, OCO3HAHHE ITOCIECICTBUI W HEMPHUATHE BPEAHBIX NMPUBBIYCK (YHOTPEOICHUS aJKOTOJA, HAPKOTHKOB,
KypeHHs1), HEOOXOAUMOCTH COOIIOCHUs MPaBUJI OE30MaCHOCTH NP OOpalleHnd C XMMHUYECKHMMH BEIIECTBAMH B
OBITY U peaslbHOM KU3HH;

5) Tpya0BOrO BOCIUTAHUS:

MHTEpEC K IPAKTUUYECKOMY M3YUCHHIO NpodeccHii W TpyAa Ppa3IM4HOrO poJa, YBAXKEHHE K Tpyay H
pe3yiabTaTaM pr}IOBOﬁ ACATCIBHOCTH, B TOM YHCJIC Ha OCHOBC INPUMEHCHHUA NPECAMETHBIX 3HAHUH 110 XHUMHH,
OCO3HaHHBIH BBIOOD MHIMBHIAYAIHHOH TPACKTOPUH IIPOJIOKEHUSI 00pa30BaHus ¢ yU4ETOM JIMYHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMMH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, yCremHOH podeccnoHanbHOM 1esTeNbHOCTH
Y pa3BUTHSI HEOOXOUMBIX YMEHH, TOTOBHOCTh QIalITUPOBATHCS B IPO(HECCHOHATILHOM CpeJie;

6) 9K0JOrNYeCKOro BOCIUTAHMSI:

9KOJIOTMYECKH Iiesiecoo0pa3Hoe OTHOLIEHWE K NPHUPOJE Kak HCTOYHHMKY J>KM3HM Ha 3emile, OCHOBE €€
CYyIIIECTBOBAHNS, MIOHIMaHUE LIEHHOCTH 30POBOTO M Oe30macHOro obpasa XKU3HH, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (PM3NYECKOMY U MCHXHUYECKOMY 3[J0POBBIO, OCO3HAHHE IEHHOCTH COOJIIOAECHHUS NMpaBuiI 0€301macHOro
MOBE/ICHHS TIPH pabOTe C BEIIECTBAMH, & TAK)KE B CUTYALUSIX, YTPOKAIOLIUX 3/I0POBBIO U JKU3HHM JIIOJICH;

CIIOCOOHOCTH NMPHUMEHSATh 3HAHUS, IOJlydaeMble NPH M3YYEHHHM XMMUH, JUIS PELIeHUs 3a]lad, CBSI3aHHBIX C
OKpYXAroIel MPUPOJTHON Cpemoi, NI TMOBBIMICHUS YPOBHS JKOJOTHUECKOH KyJNbTYpbl, OCO3HAHHS TJI00ATHLHOTO



XapakTepa 3KOJIOTHYECKHX MPoOIeM M IMyTeH WX pEMICHWS MOCPEACTBOM METOAOB XHMHH, HKOJIOTHYECKOTO
MBIIIICHNS, YMEHHUS PYKOBOJICTBOBATHCS! M B IIO3HABATENILHOM, KOMMYHHKATUBHOM M CONMANIBHOM MPaKTHKE.

METANPEJIMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeTHBIX pPE3yJbTaTOB BBLACIAIOT 3HAYMMBIE IS (OPMHUPOBAHHS MHPOBO33PEHHMS
oOIeHayYHbIe TOHATHS (3aKOH, TCOPHs, MPUHINIL, THIIOTe3a, (aKT, CHCTeMa, MPOIEeCC, IKCIIEPUMEHT U APYToe.),
KOTOpBIC HCIIONB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUEOHBIX NMpEIMETax M MO3BOJSIOT Ha OCHOBE 3HAHWH M3 3THX
npeaMeToB (GOpMHUPOBAThH IMPEACTABICHWE O IEJIOCTHOW HAaydyHOH KapTHHE MHUpa, W yHUBEpCajbHbIE y4dcOHbIC
JeWicTBusa  (IO3HAaBaTENbHBIE, KOMMYHHKATHUBHBIE, PETYNATHBHBIC), KOTOpBIE oOOecrednBaoT (HOPpMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IJIAHUPOBAHHIO U OCYIECTBICHHUIO yIEOHOH NEeATETbHOCTH.

IMo3naBaTesibHbIE YHHBEPCATbHBIE YUeOHbIE AeiiCTBHS

Ba3oBble Jornyeckue AeiicTBUA:

YMEHHS HCIIOIb30BaTh NPHEMBI JIOTHYECKOTO MBIIUICHUS IPH OCBOCHMM 3HAHUH: PacKphIBATh CMBICI
XUMHUYECKHUX MMOHATHH (BBIIENATD UX XapaKTepHbIe IPU3HAKH, YCTAaHABIMBATH B3aUMOCBSI3b C APYTUMH HOHITHSIMH),
UCIIOJIb30BaTh MOHSTHUS JJIsl OOBSICHEHUS OTAENBHBIX (DaKTOB W SIBJICHHH, BHIOMpPATh OCHOBAHUSI M KPUTEPUH IS
KIacCH(UKAMM XMMHUYECKUX BEIIECTB M XMMHUYECKHX PEAKINH, yCTaHABINBATh NMPHUMHHO-CIEACTBEHHBIC CBS3U
MEXAYy OOBEKTaMH H3Y4YCHHUS, CTPOHUTH JIOTHUECKUE pacCyXIeHHs (MHAYKTHBHBIC, NEAYyKTHBHBIC, [0 AHAJIOTUH),
JCJIaTh BBIBOAbBI U 3aKJIFOUCHU A,

yYMEHHE NPUMEHSTHh B IIPOIECCE MO3HAHMSA MOHATHA (NMPEIMETHbIE W METalpeIMETHBIE), CHMBOJINIECKUE
(3HAKOBBIE) MOJEINH, WCIOJIb3YEMbIE B XHMHUH, NMPEoOPa30OBHIBATH HIMPOKO NMPHUMEHSEMBIE B XHMHH MOJICIbHBIC
MPE/ICTABICHUS — XUMUYECKHUH 3HaK (CUMBOJI 3JIeMEHTa), XUMH4ecKasi popMyJsia U ypaBHEHUE XUMHUUECKOI peakLuu
— Ipu pPEeHICHUHU y‘-Ie6HO-HO3HaBaTeJ'H>HI)IX 3aga4dy, C y‘IéTOM 9THX MOJCIBbHBIX HpeL[CTaBHeHI/Iﬁ BBIABIISAITD H
XapaKTepU30BaTh CYIIECTBCHHBIC PH3HAKN M3Y9aeMbIX 00BEKTOB — XMMHUUCCKHUX BELIECTB M XUMHUECKHX PEAKIIUH,
BBISBIIATH O6IIII/I€ 3aKOHOMEPHOCTH, NMPUIUHHO-CJICACTBECHHBIC CBA3NW U MNPOTHUBOPECYUA B M3Yy4aCMbIX ITpoHECcCax U
SIBJICHUAX.

Ba3oBble ncciieqoBaTeIbcKue 1eiicTBUA:

YMEHHE HCIOJIB30BaTh MOCTABICHHBIE BOIIPOCHI B Ka4eCTBE MHCTPYMEHTAa MO3HAHMSA, a TaKKe B KayeCTBE
OCHOBBI 1JIs (I)OpMI/IpOBaHI/ISI THUIOTE3BI 1O IMPOBEPKE NPABUIIBHOCTU BHICKA3bIBAEMBIX Cy)K[[eHHﬁ;

ano6peTeH1/Ie OIlbITa IO IUIAHUPOBAHWUIO, OpraHU3alUUu W TMPOBECACHUIO YUYCHUYCCKHUX OKCIICPUMEHTOB,
yMeHHe HaOJIIoAaTh 3a XOJIOM IIpoliecca, CaMOCTOATENLHO IPOTHO3MPOBATH €r0 pe3yibTaT, (OpPMYIHNpOBATH
00001IeHUsT ¥ BBIBOJBI MO pe3yJbTaTaM MPOBEJAEHHOTO OIBITA, UCCIIEIOBAHUS, COCTABIATh OTUET O MPOCIaHHOM
paborte.

PaGora c undopmanueii:

yMEHHE BBIOWpPATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH WH(POPMAIMIO pa3IMYHBIX BUIOB U (opm
NpEACTAaBJICHUA, TOJIYy4Ya€MYK0 H3 pa3HblX HCTOYHHUKOB (Hay‘IHO-HOHyJ’IHpHaH JiuTeéparypa XHUMHYCCKOTO
COJIepKaHus, CIIPaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), KpUTHYECKH OLEHHWBATh IPOTHBOPEUUBYIO U
HEJIOCTOBEPHYIO HHPOPMAIIHIO;

yMEHHE IIPUMEHSTh pa3IM4yHble METOJAbl W 3alpoChl IPU TMOUCKE M O0TOOpe HHpOpMauuu |
COOTBETCTBYIOIIUX JTaHHBIX, HCO6XOI[I/IMI)IX JJIA BBIIIOJTHCHUSA y‘-Ie6HI)IX M IMO3HABATCJIBHBIX 3aJa4 onpe,uenéHHoro
THIIa, TNPUOOpPETEHHE OmbITa B 00NAaCTH HCHOJIB30BaHUS WH(POPMANNOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH,
OBJIaZICHUC KyHI;TypOﬁ AKTUBHOTO HCIOJIb30BAHUA PA3JIMYHBIX MOHUCKOBBIX CUCTEM, CAMOCTOATCIHBHO BBI6I/IpaTB
ONTHUMAIIEHYIO (OpMY MPEACTABICHUS HHPOPMAIIUY U WILTIOCTPUPOBATH pellaeMble 3314l HECTIOKHBIMH CXEMaMH,
JriarpaMMamH, IpyruMu Gpopmamu rpaduKu U UX KOMOMHALMSIMHY;

YMEHHE HCIIOJIb30BaTh ¥ AaHAIW3UPOBAaTh B Ipolecce y4yeOHOH M HCCIIEN0BATEILCKON AeATeIbHOCTH
uH(opMaLUIoO O BIMSHUM MPOMBILIUIEHHOCTH, CEIbCKOTO XO3SHCTBA M TPAHCIOPTA Ha COCTOSHHE OKPYKAIOIEH
MPUPOTHOH CpesIbL.

KoMMyHuKaTHBHBIC yHHBepcAJIbHbIC y4eOHbIC JeiiCTBHA:

YMEHHS 3a7aBaTh BOMPOCHI (B XOie auaigora M (WIM) AHUCKYCCHH) IO CYIIECTBY OOCYKZaeMOW TEMBI,
(hopMynHpOBaTh CBOW MPEIOKESHHUSI OTHOCUTENBHO BBIMIOJTHEHUS MTPEITIOKEHHON 3a1a4H;

YMEHHS NIPEACTABIATH NOIYyYSHHBIE Pe3yIbTaThl MMO3HABATEIBHON JEATEIBHOCTH B YCTHBIX M NMUCHMEHHBIX
TEKCTax; ACJaTbhb MNPE3CHTAIUIO PE3YJIbTATOB BBINOJIHCHUA XHUMHUYCCKOIO0 SKCIIEPUMCHTA (na6opaT0pH0ro OIIbITA,
1abopaTOpPHOH pabOTHI MO UCCIICTOBAHHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMeHHs y4eOHOTO COTPYAHUUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IMO3HABATEIBHON U MCCIIEI0BATEILCKOM
JIeITeIIbHOCTH TIPH PEICHUH BO3HUKAIONIUX MTPOOJIeM Ha OCHOBE Y4ETa OOLIMX WHTEPECOB U COTIACOBAHMS TTO3UIIUI
(obcyxnenns, oOMEH MHEHMSAMH, «MO3TOBBIC LITypMbI», KOOPAMHAIMS COBMECTHBIX ICHCTBHH, OIPEAEICHHE
KPHUTEPHEB IO OIICHKE KaueCTBA BHITOJHEHHOH paboOThI U APyTHE).



PeryasaTuBHBIEe YHHBepcadbHbIe YUeOHbIe 1elCTBUA:
YMEHHE CAMOCTOSITEIBHO ONPENENATh LEIU ACSITEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIATH, KOHTPOIUPOBATh U
MpU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JICATEIEHOCTh, BEIOMpPATh Hanboee 3(h(HEeKTUBHBIC CITOCOOBI PELICHHUS
Y4eOHBIX U MO3HABATEIBHBIX 33]1a4, CAMOCTOSTEIBHO COCTABISATh MM KOPPEKTHPOBATH MPEIOKEHHBIN aaropuT™
JIEHCTBUH TPU BBHITIOIHEHUH 3aIaHUH ¢ YIETOM ITOTydeHHS HOBBIX 3HAHUN 00 M3ydaeMBIX OOBEKTaX — BEIIECTBAX U
peakuusax, OLEHMBATb COOTBETCTBUE IIOJYUYEHHOIO pe3ysbTaTa 3asBICHHONW LENHM, yYMEHHE HCIOJIb30BaTh M
aHANM3UPOBATh KOHTEKCTHI, MpeJylaraéMble B YCJIOBUM 3aJaHUM.
NPEAMETHBIE PE3YJIBTATHI
B cocraBe mpeaMeTHBIX pPe3yIbTaTOB IO OCBOCHHUIO O0S3aTEIHHOTO COACPIKAaHUS, YCTAHOBICHHOTO NAaHHOM
(enepanpHOi paboyeil NpPOrpaMMOi, BBIACISIOT: OCBOSHHBIE 00YYaIOIIUMHUCS Hay4YHbIE 3HAHHS, YMEHUS M CIIOCOOBI
JeHcTBUH, crienuduyeckre Uil NPeAMETHOUW o0macTH «XWMHS», BHIBI ACATEIHHOCTUH 1O TOJIYYCHUIO HOBOTO
3HAHUS, €r0 HHTEPIIPETAINH, TIPe0OPa30BaHHUIO U IPUMEHEHHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CHTYaITHSX.
K xonmy oOydyeHus B 8 Kiacce mpeIMeTHbIC pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(hOPMHUPOBAHHOCTD Y O0YUIAFOIIUXCS YMCHHIA:
®  DPACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKUX MOHSATHIl: aTOM, MOJIEKYJIa, XUMUYECKHUI 3JIEMEHT, IPOCTOE
BEIIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OAHOPORHAS W HEOOHOPOJHAs), BAJICHTHOCTh, OTHOCHUTEIBHAS
aTOMHass M MOJEKyJIpHas Macca, KOJHMYECTBO BEIIeCTBa, MOJb, MOJApHAas Macca, MaccoBas A0
XIMHYECKOTO JJIEMEHTA B COCIMHCHHW, MOJSPHBIH OOBEM, OKCHI, KHCIOTa, OCHOBAaHHE, COJb,
3IEKTPOOTPHUIATEIIFHOCTh, CTENCHh OKWCICHUS, XHMUYECKas peakius, KIACCH(PUKANUsi peaKiuid:
peaKkUMH COCIMHEHHUS, PEeaKklUU pa3IoKeHMs, pPeaKklMu 3aMelICHUs, peakuuu oOMeHa, 9K30- M
OHJOTEPMHUYECKUE pEaKIMU, TEIUIOBOH 3((deKT peakiuu, SAPO aToMma, SJIEKTPOHHBIN CIOH aToMma,
aTOMHasi OpOHTaNb, paglyC aToMa, XUMHUYECKas CBA3b, MOJPHAS W HENOJSIPHAS KOBAJICHTHAs CBS3b,
WMOHHAs CBS3b, NOH, KATUOH, aHUOH, PACTBOP, MaccoBas JIOJIsI BellecTBa (MPOIICHTHAs KOHIIEHTpAIHs) B
pacTBope;
®  JUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MMOHITHH W MPUMEHATh 3T MNOHATUA MPHU
ONMCAaHUHU BEUIECTB U UX NPEBPAILECHUM;
®  KCIOJB30BaTh XUMHUYECKYIO CUMBOJIMKY Ui COCTaBJICHHs ()OPMYJI BEIIECTB M YPABHEHUH XUMUYCCKHX
peakuuit;
e  OmIpeAessITh BAICHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCTUHECHUSX, CTCIICHh OKUCIICHHS AJIEMEHTOB
B OMHApHBIX COEAMHEHUSAX, MPHUHAJJIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COEAWHEHUH 10
(hopmymnam, BUJ XUMUYECKOU CBSI3U (KOBaJICHTHASI U MOHHASI) B HEOPTAHUUECKUX COSAMHEHUSX ;
e packpbiBaTh cMbici Ilepuoanyeckoro 3axona JI. M. MenneneeBa: I€MOHCTPUPOBATH MOHUMaHUE
MEePUOINYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT MX MoJiokeHus B Ilepuonnueckoit
CHCTEME, 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--MOJEKYJISPHOTO
Y4EHHs, 3aKOHa ABOTaJpo;
®  ONWCHIBATh M XapaKTEePH30BaTh TaOMUIHYI0 (hopmy [leproamaeckoll CHCTEMBI XUMHIECKIX JIEMEHTOB!
pa3nuyaTh MOHATHSA «TJaBHAA MOATpymna (A-Tpymnmna)» u «nobounas noarpynmna (b-rpymnma)», mansie u
OoJpIIHe IePHOIbl, COOTHOCUTHh 0003HAYEHUS, KOTOpPBIe UMEIOTCs B Tadnuie «[lepnonndeckas cucrema
xumuueckux snemeHToB . M. MenneneeBa» ¢ 4HMCIOBBIMH XapaKTEpPUCTUKAMU CTPOEHMS aTOMOB
XUMHMYECKHX JJIEMEHTOB (COCTaB M 3apsj snapa, obliee YHCIO 3JIEKTPOHOB M pacHpefesieHHe UX I10
AIIEKTPOHHBIM CJI0SM);
e KIaccu(pUIUPOBATh XUMHUYCCKUE SJICMEHTBHI, HCOPTAaHMYCCKUE BEINECTBA, XMUMHYECCKHE peakiuu (1o
YHCIy ¥ COCTaBY YYaCTBYIOIINX B PEAKIMH BEIIECTB, IO TEINIOBOMY YPQEKTY);
®  XapakTepu3oBaTh (ONMHCHIBATH) OOIIME XHMHUYECKHE CBOWCTBA BEHIECTB Pa3JIMYHBIX KIJIACCOB,
MOJATBEPKIas ONHUCAHHE NpUMEpaMH MOJIEKYJSIPHBIX YPaBHEHHH COOTBETCTBYIOUIMX XHUMUYECKUX
peakuuit;
e TIPOTHO3UPOBATH CBOICTBAa BENIECTB B 3aBUCHMOCTH OT HMX KadeCTBEHHOTO COCTaBa, BO3MOXHOCTHU
MPOTEKAaHUsI XMMHUYECKUX MPEBPAIICHUN B pa3INYHBIX YCIOBUSAX;
®  BBIUUCIATH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO JOJIO
XAMHYECKOTO 3JIEMEHTa 10 (OpMylie COSIMHEHHs, MaCCOBYIO JIONIO BEIIECTBA B PacTBOpPE, MPOBOANUTH
pacy€Thl 10 ypaBHEHUIO XUMHUYECKOW PEaKIIy;
® [PUMEHATH OCHOBHBIE OIEpalMd MBICIUTEILHON JAESITeIbHOCTH — aHalIM3 U CHHTE3, CPaBHEHHE,
00001IeHNe, CUCTEMATH3AITNIO, KIACCU(PUKAIINIO, BBISIBJICHUE MPUIMHHO--CIIEJICTBEHHBIX CBSA3CH — IS
M3Y4YEHUs CBOICTB BELIECTB M XMMMUYECKHUX pEaKLUUM, €CTECTBEHHO-HAyYHbIE METOJbI IIO3HAHUSA —
HaOJIOICHUE, U3MEPEHUE, MOJICITUPOBAHUE, SKCIICPUMEHT (PEabHBIA U MBICIICHHBIH);



CJIE/IOBATH TPABHUJIAM MOJIb30BAHUSI XUMHYECKOH MOCYN0H U J1abOpaTOpHBIM 00OPYAIOBaHUEM, a TAKXKE
npaBHjiaM OOpAIlleHUs ¢ BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIUSMHE MO BBITIOJHEHHUIO JJAOOPATOPHBIX
XUMHYECKHX OIBITOB IO MOJYYCHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB (BOJOPONA U KUCIOPOJA),
MPUTOTOBJICHUIO PACTBOPOB C ONpPEeEHHON MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, UIAHUPOBATh
U TPOBOJUTH XUMHYECKHE OKCICPUMEHTHI IO PACIIO3HABAHHMIO PACTBOPOB MIETIOYEH M KHCIOT C
MOMOIIIBI0 MHIUKATOPOB (JIAKMYC, (peHONPTaNCHH, METIIOPAHXK U APYTHE).

K kxoHmy oOyueHus B 9 Kjacce INpegMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXaTh
c(hOPMHUPOBAHHOCTH Y O0YJAFOITIXCS YMEHHM:

PacKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHATHI: XMMHYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHUOH, aHWOH, IPOCTOE€ BEIIECTBO, CJIOKHOE BEIIECTBO, BaJEHTHOCTb, AJIEKTPOOTPULATEIBHOCTb,
CTCIICHb OKHCJICHUS, XMMHUYCCKAs PEaKlus, XUMHUYCCKass CBS3b, TEIUIOBOW S((EKT peakiuu, MOJIb,
MOJISIPHBI 00BEM, paCTBOD, SIEKTPOIUTHI, HEANEKTPOIUTHI, SJIEKTPOIUTHICCKAS JUCCOIUAIINS, PEAKITII
HOHHOTO OOMEHA, KaTajau3aTop, XMMHYECKOC pPaBHOBECHE, OOpaTHMbIC M HEOOpPAaTUMBIC PEaKIWH,
OKHCIIUTEJIbHO-BOCCTAHOBUTEBHBIE  PEAaKIMM, OKHUCJIUTENb, BOCCTAHOBUTENIb, OKHUCJIEHHE U
BOCCTAaHOBJICHHE, AJUIOTPONHs, aM(OTepHOCTb, XHMHYECKas CBsI3b (KOBAJICHTHAs, WOHHAs,
MeTaJUIN9ecKasi), KPUCTAIUITMYeCKas PemIéTka, KOpPpPO3HWs METalIOB, CIDIABBI, CKOPOCTh XHMHYECKOU
peakuuu, npeaensHo qomyctumas konnentpanus [1IK BemiecTsa;

WUTIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHH M NPUMEHSATh 3TU MOHATHS NpPHU
ONMCAaHUHU BEUIECTB U UX MPEBPAILECHUN;

HCIIOJIb30BaTh XMMHUYCCKYIO CUMBOJIUKY 11 COCTABICHHS ()OPMYIT BEIICCTB U YPABHCHUN XUMHUYCCKHX
peakiuii;

ONpPEENATh BAJICHTHOCTh U CTENEHb OKHUCIEHUS XMMHUYECKHUX 3JIEMEHTOB B COCAMHEHUAX PA3IUYHOIO
cocTaBa, IPUHAUICKHOCTh BEIICCTB K OMPEACIEHHOMY KJIACCY COCTUHECHUN MO (GopMyinaM, BHI
XUMUYECKON CBsI3U (KOBaJICHTHAsl, MOHHAS, METaJUINYecKas) B HEOPTaHUYECKUX COEAMHEHMAX, 3apsij
HMOHA TI0 XMMUYECKOH (GopMyIe, XapakTep Cpeibl B BOJHBIX PAaCTBOPaX HEOPTaHWYIECKUX COCIWHCHHIA,
THUI KPUCTAJUIMYECKOHN pEIIETKN KOHKPETHOTO BEILIECTBA;

packpbiBath cMmbic [lepuoanueckoro 3axona /I. V1. MenaeneeBa U 1eMOHCTPUPOBATh €ro MOHUMAHHUE:
OIMCHIBATh W XapaKTEePH30BaTh TabMMuHyI0 Gopmy [leproamdeckoii CHCTEMBI XUMUIECKHAX DIICMEHTOB!
pa3nnyaTh MOHATHS «TIaBHAS MOATpyNa (A-Tpymmna)» U «rnodounas moarpymma (b-rpymma)y», Mansie u
0OJBIIME MMEPHOMbI, COOTHOCHTH O00O3HAUYCHHS, KOTOPHIC HMEIOTCS B MEPHUOJUYCCKON Tabiuie, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMUMHUYECKHX JJIEMEHTOB (COCTaB M 3apsj sjpa,
olIIee 9YHCIO BIIEKTPOHOB M paclpelelieHHe HX 0 AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OO0IIHe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB M MX COEIMHEHUM B Ipejesiax MajblX MEepHUOJ0B U
[JIABHBIX MOATPYHI C YYETOM CTPOEHHUS UX aTOMOB;

KIacCH(UIMPOBATh XMUMHYCCKHE JJIEMEHTHI, HEOPraHWYEeCKHE BEIIeCTBA, XUMHUYECKHE peaknuu (1o
YHUCIy U COCTaBYy YYACTBYIOIINX B PEAKIIUH BEIIECTB, MO TEIUIOBOMY d(h(deKTy, 10 H3MEHEHHIO CTeIICHEH
OKHUCJICHHUS XUMHUECKHUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE M CIICHU(PHUSCKIE XUMIUSCKUE CBOHCTBA MPOCTHIX M CIOKHBIX
BELIECTB, IMOATBEP)KJas ONHCAHME NpUMEpPaMH  MOJIEKYJSIPHBIX U  HMOHHBIX  ypaBHEHUH
COOTBETCTBYIOLIUX XUMUUECKUX pEeaKIuii;

COCTaBJISITh YPaBHEHUS DSJIEKTPOJIUTHUYECKON JUCCOIMAIMM KHUCJIOT, LIEJoYed W cosieil, TOJIHbIE U
COKpaII€HHBIC YpaBHEHUS pPEaKIUHd HWOHHOTO OOMEHa, YpaBHCHHS pEaKIWid, MOATBEPIKIAOIINX
CYILIECTBOBAaHUE I€HETUYECKOM CBA3M MEXAY BEIIECTBAMU PA3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBHUTENIbHBIX PEAKIM MOCPEICTBOM COCTaBJIEHUS
3JIEKTPOHHOTO 0ayaHca 3TUX PEeaKIui;

MPOrHO3UPOBATh CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOXXHOCTH NPOTEKAHUS
XUMHUUYECKHUX MPEBPAIIEHUN B PA3JINYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCHUTENIBHYIO MOJIEKYJSIPHY0O W MOJSIPHYKO MacChbl BEIIECTB, MAacCOBYIO JOJIIO
XUMHYECKOTO 3JIEMEHTa 10 (OpMyJie COSIMHEHUS, MACCOBYIO JIONIO BEIIESCTBA B PAacTBOpPE, IPOBOIHUTH
pacy€Thl 10 ypaBHEHUIO XUMHUYECKOW PEaKIIy;

coOmoaaTh MpaBWiia TOJH30BAHUS XUMUYECKOW TIOCYAOH M Jab0paTOpHBIM O0OPYJOBAaHHEM, a TaKKE
MpaBrIa OOpAIICHUS C BEMIECTBAMU B COOTBETCTBUU C HHCTPYKIHSMH TI0 BHITIOJIHEHHUIO Ta0OpPaTOPHBIX
XAMHWYECKHUX OIBITOB MO IMOTYyYCHHUIO W COOMpPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa W YTIIEKHCIOTO
rasa);



NPOBOJNTH DPEAKLUH, MOATBEP)KAAIONINE KAaYEeCTBCHHBIH COCTaB PAa3jIMYHBIX BEIIECTB: PACIIO3HABATDH
OTIBITHBIM ITyTEM XJIOPHI-, OpoMua-, woaun-, kapboHar-, pocdar-, cuiamkar-, cynbdar-, THAPOKCHA-
WOHBI, KaTHOHBI aMMOHHS U HMOHBI HM3YYEHHBIX METAJUIOB, NPHCYTCTBYIOIIHME B BOJHBIX DPacTBOpax
HEOPraHMYECKHUX BEILECTB;

NPUMEHATH OCHOBHBIC OIEPALMHd MBICIUTENBHON JeATeIbHOCTH — aHalu3 ¥ CHHTE3, CpPaBHCHHE,
000011IeHHe, CHCTEMaTH3aIHIO0, BEISBICHHE NMPUYMHHO-CICACTBEHHBIX CBS3eH — I U3Y4EHHUS CBOHCTB
BEILECTB M XMMUYECKHX PEAKILUi, eCTECTBEHHO-HAaYYHbIE METOIbI TO3HAHKS — HAOJII0JICHNE, N3MEpEHUE,
MOJCIIMPOBAHUE, IKCIICPUMEHT (peabHBIA U MBICTICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne
n/n

Pasznen 1. HepBOHa‘{aJILHLIe XUMHYECCKHUE MOHATUHA

HaumeHoBaHue pa3jenoB u TeM
MpOrpaMMbl

KoanuecTBo yacoB

Bcero

KonrtposabHbie IIpakTnuyeckue

DJieKTpoHHbIe (1U(ppoBLIE)
o0pa3oBaTesIbHbIE pecypehbl

XuMus — BakHast 00J1acThb

1.1 €CTECTBO3HAHMS U IIPAKTUYECKOM 5 bubmmotexa OK
' P https://m.edsoo.ru/7f41837c
JIEATEILHOCTH YEJIOBEKA
bubaroreka [JOK
1.2 B 1
SIICCTRA 1 XUMIHCCKHE pearinm ° https://m.edsoo.ru/7f41837c
HWroro mo paszaeny 20

Paznen 2. BaxkHeiimue npeacTaBuTe I HEOPraHMYeCKUX BeleCTB

21 Boznyx. Kucnopon. [Torsatue 06 6 bubamoreka [TOK
' OKCHIax https://m.edsoo.ru/7f41837c
bubaroreka [TOK
2.2 B T
onopoa.IToHsATHE O KUCTOTaX U COISAX 8 https://m.edso0.ru/7f41837¢
23 Bopa. PactBopsl. [TonsiTue 00 5 Bubnuorexa IIOK
' OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OcCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 Bubmorexa [IOK
' coeMHEeHMit https://m.edsoo.ru/7f41837c
HWroro mo pasaeny 30

Paznen 3. Ilepuoauueckuii 3akon u llepnoauyeckas cucrema xumuieckux 3aeMeHToB . U. MenaeneeBa. CTtpoenne aToMoB. XUMHUYECKAasl CBSA3b.
OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIUN

3.1

3.2

Tlepuoauueckuii 3aKoH U
Hepnogmqecxaﬂ CHUCTEMA XUMHNYCCKUX
anemenToB JI. . Mennene-ena.
CtpoeHune aToma

Xumudeckas cBg3b. OKHCIUTEIHHO-
BOCCTaHOBUTEJIHHBIE PEAKITNH

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41837c

Bubmorexa [IOK
https://m.edsoo.ru/7f41837c
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bubamoreka [TOK

Hroromo pasaery 15 https://m.eds00.ru/7f41837¢
PesepBHOE BpeMms 3 BH6JI_HOTeKa LOK

https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KJIACC

KoauuyecTBo yacoB DJIeKTPOHHbIE
Ne HaunmeHoBaHue pa3aeioB H TeM (uudposbie)
KounrtposabHbie IIpakTnuyeckue
n/n MPOTrpaMMBbI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paspea 1. BemecTBo U XuMHUYecKHe peakuum
[ToBTOpenue u yriyOieHne 3HaHUH bubanorexa [JOK
11 5 1
OCHOBHBIX Pa3/JesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [TOK
' peaxuuit https://m.edsoo.ru/7f41a636
DNEKTPOAUTHYECKAS AUCCOLUALIMSL. bubamorexa [TOK
13 8 1 1
XuMHYECKHE PEaKIUK B paCTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pazgen 2. HemeTasnibl M MX COeTUHEHHUS
21 OO61ast XapaKTePUCTHKA XUMHYCSCKIX 4 1 bubaunoreka [JOK
' anemenToB VIIA-rpymnmel. ['agoreHst https://m.edsoo.ru/7f41a636
' TPYHIEL L-ep https://m.edsoo.ru/7f41a636
COCTUHCHUS
25 O6uias xape\t;c;epncmlca );I/IMI/I‘I(;CKI;X , . BuGuorexa LIOK
' DICMEHTOB FPYHIEL A30T, QOCGOp 71X https://m.edsoo.ru/7f41a636
COCTUHCHUS
y Ob6mras Xapr/TAepHCTHKa X;/IIMI/I‘IGCKI/IX . . , BuGmiorexa LIOK
' 3HeMeHTUOB TPYIIIbL. S TICPOIL https://m.edsoo.ru/7f41a636
KPEMHHIA ¥ UX COeTUHEHHS
Hroro no paszneny 25
Pazgen 3. Meraibl U UX COeAHHEHHSA
Bbubnuoreka [IOK
1 7 4
3 Obume croficTaa MeTamton https://m.edsoo.ru/7f41a636
bubnuorexa [IOK
3.2 B i 16 1 2
XHEHIIINE METAJIBI M UX COCTIMHCHUS https://m.eds00.ru/7f41a636
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Hroro mo paznmery 20
Pazgen 4. Xumus 1 okpyzkaromasi cpeja
4.1 BemiectBa 1 MaTepHabl B )KU3HU UeJIOBEKa 3 bubamorexa LIOK
' B P https://m.eds00.ru/7f41a636
Hroro mo pazneny 3
PesenBIOE Bhe 3 bubnuorexa [TOK
BHOE BpeMs
P P https://m.edso00.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHUE

8 KUIACC
N KoauuyecTBo yacoB Jara JyeKTpoHHbIE HUGPOBHIE
Tema ypoka Kontposabhbie  Ilpakruueckue 00pa3oBaTelbHbIE
n/n Bcero H3yYeHUsI
padoThI padoThI pecypchl

1 IIpenmer xumun. Ponb XuMuu B )KU3HU 1 bubanorexa [JOK
yesoBeka. Tena u BelecTBa 05.09.2023  https://m.edsoo.ru/ff0d210c

2 TTonsATHE O METOMAX TTO3HAHUS B XUMUHU 1 Bubmorexa LIOK

07.09.2023 | https://m.edsoo.ru/ff0d227e
IIpaxtudeckas padora Ne 1 «I[IpaBuina paboTsl
3 B §a60paT0pI/II/IpI/I TIPUEMBI 06pfmeHH$[Iz 1 1 bubamorexa LIOK
12.09.2023  https://m.edsoo.ru/ff0d23dc
nmabopaTopHEIM 000PYJOBaHUEM)

4 Yuctoie BemecTBa U cMecH. CriocoOsl 1 bubanoreka [JOK
paszeneHus cMecei 14.09.2023 = https://m.edsoo.ru/ff0d26ca
IIpaxtudeckas padora Ne 2 «Paznencuue

5 c1vr1)ecel71 (Ha npnrl)wepe OYHUCTKH noi[sapeHHoﬁ 1 1 bubamorexa LIOK

19.09.2023 = https://m.edso0.ru/ff0d28c8
COJIH)»
6 ATOMBI U MOJIEKYJIBI 1 bubamorexa LIOK
21.09.2023 |  https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUECKUE 3TEMEHTHI. 3HAKH (CHMBOJIBI) 1 Bubnuorexa IIOK
XUMHYECKHX DJIEMEHTOB 26.09.2023 = https://m.edsoo.ru/ff0d2be8

8 TIpocThie U CIIOKHBIC BEIECTBA 1 bubmorexa [IOK

28.09.2023 |  https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUeHHE 1 Bubmmorexa [IOK

03.10.2023 |  https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.

10 Xumuueckast popmyna. BaneHTIEOCTL aTOMOB 1 bubamorexa LIOK

05.10.2023 = https://m.edsoo.ru/ff0d2eae
XUMHYECCKHX JICMEHTOB

11 OTHocuTeNbHAsI aTOMHas Macca. 1 Bubmorexa [IOK
OTHocHUTeNbHast MOJIEKYJISIpHAs Macca 10.10.2023 = https://m.edsoo.ru/ff0d323c

12 MaccoBast 70151 XMMHUYECKOTO DJIEMEHTAa B 1 bubnnorexa [IOK
COEIMHEHUH 12.10.2023 = https://m.edsoo.ru/ff0d350c
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KonunuectBo Bemectsa. Moab. MossipHas

Bbubnnorexa [JOK

13 Mmacca 17.10.2023 | https://m.edsoo.ru/ff0d5230
14 ®duzndeckre U XUMUYCCKUE SBICHUS. Bbubnnorexa [JOK
XUMHUecKast peaKiust 19.10.2023 https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKy U YCIOBUS MPOTCKAHUS XUMUICCKUX bubmuoreka [TOK
peakuuii 24.10.2023 = https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUS MaCCHI BEIIECTB. Bbubnnorexa [JOK
XUMHUUYECKHE YpaBHEHHS 25.10.2023 |  https://m.edsoo.ru/ff0d3b88
Knaccudukanus XMMUYECKUX PeaKui
17 (COC}:[I/IHq;HI/I)IupaZ%HO)KeHI/ISI 3a£emeliim bubmmorexa [IOK
’ ’ ’ 09.11.2023 = https://m.edsoo.ru/ff0d3f34
oOMeHa)
18 BrIrunciaeHus KoJu4ecTBa, MacChl BEIIECTBA 110 bubanoreka [JOK
YPAaBHEHUSIM XUMHYECKUX PEaKIInit 14.11.2023 | https://m.edsoo.ru/ff0d5708
19 M. B. JIoMOHOCOB — Y4€HBIH-3HLUUKIONEIUCT. bubamoreka [JOK
OO0001IEHNE U CUCTEMATHU3ALIMS 3HAHUN 16.11.2023 https://m.edsoo.ru/ff0d40c4
20 Kontponbnas pabora Nel mo teme «Bemectsa bubnunorexa [JOK
U XUMHYECKHE PEAKIHI» 21.11.2023 | https://m.edsoo.ru/ff0d4290
Boznyx — cMech razos. CoctaB Bo3ayxa.
21 Kncﬁ}cl)pou — 3JIEMEHT U MPOCTOE BeIL[lileCTBo. Bubmmorexa IOK
23.11.2023 | https://m.edsoo.ru/ff0d448e
O30H
®dusnyeckue ¥ XUMUIECKHE CBONCTBA
22 KHCJIOpo/a (peaKkIuy OKUCIICHUS, TOPCHHUE). Bubmmorexa HOK
’ 28.11.2023 @ https://m.edsoo.ru/ff0d4614
TTonsiTHe 00 OKCHaax
CriocoObl MOTy4YeHHsI KUCIOPOa B
23 nabopaTopuu zrqnpommmne}lr;oﬂcm. bubamorexa LIOK
30.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenne Kucopoaa
TemnoBoit 3¢ (PpekT XUMUIECKON peaKIuu
24 MOHSTHE O T(i);)bMOXI/IMI/I‘IeCKOM y}I))aBH:Hm:I BuGmorexa LIOK
’ 05.12.2023 |  https://m.edsoo.ru/ff0d4790
9K30- U SHIOTCPMHUUCCKUX PEAKIIUAX
TormmmBo (HEPTH, yroib U METaH).
25 3arpﬂ3He1§He(11)30311}3]1xa CII0COOBI iro Bubmorexa [IOK
’ 07.12.2023 = https://m.edsoo.ru/ff0d4cda
MPEIOTBPAICHHUS
26 [Ipakrrueckas padora Ne 3 o Teme bubnmnorexa [JOK
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«[lonydenre u COGMpaHIe KUCIOPO/Ia, 12.12.2023 | https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €r0 CBOMCTBY
97 Bonopon — »aieMeHT 1 poCcToe BEUEeCTBO. Bbubnnorexa [JOK
Haxosxmenue B pupoie 14.12.2023 | https://m.edsoo.ru/ff0d4dd0
28 duznyeckue U XUMUUECKHE CBONCTBA bubmuoreka [TOK
Bojiopoza. [IpuMeHeHne Bogopoaa 19.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 TloHsTHE O KHCIIOTaX M COJIAX Brbmmorexa [IOK
21.12.2023 |  https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHust BOJ0poia B bubnuorexa [TOK
nabopaTtopuu 26.12.2023 = https://m.edsoo.ru/ff0d4ddO
IT 04
. : ﬁaKmquKag paZOTa Ne 4 o Teme BuGmorexa LIOK
CIYHICHHE 1 CODHPANHE BOAOPOAA, 28.12.2023  https://m.edsoo.ru/ff0d4f42
H3y4YEeHHE Er0 CBOMCTBY»
N " bubamoreka [JOK
32 Mosprtsiii 0GbEM rason. 3aKoi ARorazpo 09.01.2024  https://m.edsoo.ru/ff0d542e
. Berurcienus 06bpéma, KOIJ:I/I‘IGCTBa BEIECTBA Butmorexa LIOK
rasa Tlo €0 HIRECTHOMY KOMIHeeTEy Befllectsa 11.01.2024  https://m.eds00.ru/ff0d55a0
WK 00BEMY
" Beruucnenust 00bEMOB ra3oB 61'[0“ypaBH6HI/IIO Butmorexa LOK
PCAIIUHi1 Ha OCHOBE 3aiCOHa ODBEMHBIX 16.01.2024  https://m.eds00.ru/ff0d5708
OTHOIIICHUHU I'a30B
35 o « . . bubaroreka [TOK
HSHHCCIHE 1 XUMITCCIHE CROUCTRA BOMM 18.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [ToHsATHE 00 HHIUKATOpAX bubmmorexa LIOK
’ A P 23.01.2024 = https://m.edsoo.ru/ff0d59e2
. Boja kak pacTBOpUTEIIb. Ha]\C;IIIIeHHI)Ie " BuGmorexa 10K
HEHACHIIIEHHBIC pacTROPHL. AAcCoBai A0 25.01.2024  https://m.edso0.ru/ff0d5b40
BEILIECTBA B PACTBOPE
| S
puro ? © ue pae OP.O ¢ ONPEACIEHHO 30.01.2024 = https://m.edsoo.ru/ff0d5eba
MAacCOBO# J0Jielf paCTBOPEHHOTO BEIECTBAY
39 KonTtpoasHas padora Ne2 o teme «Kucmopo. bubamnoreka [JOK
Bonopox. Bona» 01.02.2024 | https://m.edsoo.ru/ff0d6342
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OKcHuAbl: cocTaB, KiIacCu(puKanus,

Bbubnnorexa [JOK

40 HOMEHKJIaTypa 06.02.2024 = https://m.edsoo.ru/ff0d664e
ITomyuenne n XUMHYECKHE CBOMCTBA
41 KI/ICH}:fHBIX OCHOBHBIX U aM()OTEPHBIX bubamorexa LIOK
’ 08.02.2024 = https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OCHOBaHWUsI: COCTaB, KJIaCCU(UKAIINS, bubnuoreka [TOK
HOMEHKJIaTypa 13.02.2024 = https://m.edsoo.ru/ff0d67ca
43 [MomyueHne U XUMHYECKIE CBOMCTBA Bubmmorexa IIOK
OCHOBaHHUH 15.02.2024 |  https://m.edsoo.ru/ff0d67ca
m KucnoTsl: cocTaB, KiaccupuKaIms, bubanoreka [JOK
HOMEHKJIATypa 20.02.2024 = https://m.edsoo.ru/ffOdfee2
45 [Noy4yeHune 1 XUMUYECKUE CBOICTBA KHCIIOT Bubamorexa LIOK
22.02.2024 = https://m.edsoo.ru/ffOdfee2
46 Comu (cpenHre): HOMEHKIIATYpa, CIIOCOOBI Bubmmorexa [IOK
MOJTyYeHHUS, XUMUUECKHE CBOMCTBA 27.02.2024 = https://m.edsoo.ru/00ad9474
[MpakTnueckas pabora Ne 6. Penienue
47 AKCIIEPUMEHTAJIBLHBIX 3a7a4 10 TeMe bubaunoreka [JOK
«OCHOBHBIE KJIACCHI HEOPrAaHUYECKHX 29.02.2024 = https://m.edsoo.ru/00ad9b7c
COEIMHEHUIT
48 I'eneTnueckas cBsI3b MEXy KJlacCaMu Bubnuorexa IIOK
HEOPTaHHYECKUX COCANHEHHI 05.03.2024 = https://m.edsoo.ru/00ad9a50
. bubaroreka [TOK
49 Obodmerie it cHETeMATHALI SR 07.03.2024  https://m.edso0.ru/00ad9ch?
50 KonTtpomnsnaas padora Ne3 mo teme "OcHOBHEIE Bubnuorexa IIOK
KJTACCHI HEOPTAHHMYECKUX COCNHEHNH" 12.03.2024 | https://m.edsoo.ru/00ad9ela
[lepBbIe MONBITKN KIIacCUPHUKALIIH
51 xmfmqecxnx 3JIEMEHTOB. E;OHH:HC 0 rpymnmnax bubamorexa LIOK
14.03.2024 | https://m.edsoo.ru/00ad9ffa
CXOJTHBIX JIEMEHTOB
Ilepuonnueckuii 3axoH u Ileproandeckas
52 CI/I(?[GMI; XUMHUYECKUX BHeMegTO}): . 1. bubmmorexa LIOK
19.03.2024 | https://m.edsoo.ru/00ada52¢c
Menneneena
53 Ilepuonsl, rpynmsl, NOArPYMIILI bubamorexa LIOK
’ ’ 21.03.2024 = https://m.edsoo.ru/00ada52c
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Crpoenne atomoB. CocTaB aTOMHEBIX SI/IEp.

Bbubnnorexa [JOK

>4 W3otomnst 03.04.2024 = https://m.edsoo.ru/00ada342
CTpoeHHE AIISKTPOHHBIX 000JI0YEK aTOMOB
55 SHEI‘,JMQHTOB Hepnponnqecxoﬁ cucremsr [. 1. bubmotexa IOK
04.04.2024 | https://m.edsoo.ru/00adaébc
Menneneena
XapakTepuCcTHKa XUMHUYECKOT'0 JIEMEHTA 110
56 el“Opl'IOJ'IOI:KeHI/I}O B [lepuomuueckoii cucreme /. Bubmorexa LIOK
09.04.2024 = https://m.edsoo.ru/00ada824
. Menneneera
3Hauenue [leproandeckoro 3akoHa I
57 pa3BUTHUA HayI:I)(I/I Ii[ npaktuku. J[. 1. li[/IeHzLeneeB Bubmiorexa IOK
. 11.04.2024 | https://m.edsoo.ru/00ada96e
— yuéHBIH, EAaror U TPaKIaHuH
58 DNEeKTPOOTPULIATEILHOCTh aTOMOB Bubmmorexa [IOK
XUMHYECKHX JIEMEHTOB 16.04.2024 | https://m.edsoo.ru/00adaab8
59 HonHast XuMHuJIecKas CBsI3b bubamorexa LIOK
18.04.2024 | https://m.edsoo.ru/00adac34
60 KoBasienTHas mossipHast XUMHYECKas CBS3b bubamorexa LIOK
23.04.2024 | https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemonspHas XMMHUYECKas CBSA3b bubamorexa LIOK
25.04.2024 |  https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHHUS Bubmmorexa HOK
30.04.2024 | https://m.edsoo.ru/00adae28
63 OKHCIMTENbHO-BOCCTAHOBHUTEIILHBIE PEAKIMN bubamorexa LIOK
02.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCITUTENTN ¥ BOCCTAHOBUTEIN Bubmmorexa HOK
07.05.2024 | https://m.edsoo.ru/00adb076
65 Konrponbhas padora Ned4 o teme «Ctpoenue bubnnorexa [JOK
aToMa. XUMHUECKAs CBI3b» 14.05.2024 = https://m.edsoo.ru/00adb486
66 PezepBHbIit ypok. O000mEeHne n bubnnorexa [JOK
CHCTEMATH3ALUS 3HAHUI 16.05.2024 https://m.edsoo.ru/00adb33c
67 Peseprusblit ypok. O600meHwe u Bu6mmorexa [IOK
CHCTEMATH3AaIHs 3HAHUH 21.05.2024 @ https://m.edsoo.ru/00ad9cb2
68 PezepBHbIit ypok. O000mEeHne n bubnmnorexa [JOK
CHCTEMATHU3ALU 3HAHUI 23.05.2024 https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoauuecTBo yacoB

DJIeKTPOHHBIE NU(POBLIE

Ne Jara
Tema ypoka Kontposabhbie  Ilpakruueckue 00pa3oBaTelbHbIE
n/n Bcero H3yYeHUs
padoThI padoThI pecypcbl
L | curens memaescorms sremenron L. 1. ) BuGmonexa LIOK
T 05.09.2023  https://m.edsoo.ru/00adb59e
Menzeneesa

, 3aK0H(;1\;IIe<pH030T: z I/I3(l)VI€HZHI/II/I CBOIZCTB . BuGmorexa LIOK

XMMHUYECKHX AJIEMEHTOB TEPBBIX TPEX
" BRI TP 07.09.2023 https://m.edsoo.ru/00adb6b6
MEpPHO/IOB

3 Knaccudukamnus u HOMeHKIaTypa 1 Bubmmorexa [IOK
HEOPraHHYECKHUX BEIECTB 12.09.2023 = https://m.edsoo.ru/00adb7e2

4 Buapl XUMHYECKOH CBA3H U THUIIBI 1 bubanoreka [JOK
KPUCTAIUTHYECKUX PEHIETOK 14.09.2023 | https://m.edsoo.ru/00adbac6
KontponsHas pabora Nel mo teme

I1 i 1 1

5 «IToBTOpEHHUE M yriybiaeHne 3HAaHUH 19.09.2023
OCHOBHBIX Pa3JIeNoB Kypca § Kiraccay

6 Knaccudukanms XuMiuaecKux peakiuii mo 1 Bubmmorexa [IOK
pa3IUYHBIM PU3HAKAM 21.09.2023 = https://m.edsoo.ru/00adbch0

, ngﬂTI/I: 2 czo;;ozm ngqueceKOOﬁ :eaxunn. . Bumorexa LIOK

HSTHE O TOMOT@HHBIX M T'€TePOreHHbBIX
P 26.09.2023  https://m.edsoo.ru/00adbe9a
peakusIx
[ToHsATHE O XUMUYECKOM PaBHOBECHH.

8 DaxTOPEI, BIHUSIONINE HA CKOPOCTh 1 Bubmmorexa [IOK
XUMHUYECKOH Peakiny 1 MOJI0KEHIE 28.09.2023 |  https://m.edsoo.ru/00adc28c
XMMHYECKOT'O PAaBHOBECHSI

9 OKHCIIUTENILHO-BOCCTAHOBUTE e pea 1 bubamorexa LIOK

KHCITUTENbHO-BOCCTAHOBUTEIIbHBI KUK
peaxtt 03.10.2023 https://m.edsoo.ru/00adcade

10 Teopus 3J1EKTPOIUTHUECKON TUCCOLMALIMNH. 1 Bu6mmorexa [IOK
CustbHBIE U CITA0bIE IEKTPOITUTHI 05.10.2023 = https://m.edsoo.ru/00adcd68

11 HonHble ypaBHEHUS peakLuii 1 Bubmmorexa IOK

P peaxtt 10.10.2023 = https://m.edsoo.ru/00add448
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XUMHUYeCKHe CBOMCTBA KMCJIOT M OCHOBAHMIA

12 B CBETE IPEACTABJICHUH 00 bubmorexa LIOK
5 12.10.2023 |  https://m.edsoo.ru/00add5d8
3JEKTPOIUTUICCKON TUCCOIMAIIUI
XUMHUYECKUE CBOMCTBA COJIEH B CBETE
13 MPEICTABICHUH 00 AIEKTPOIUTHIECKON Brbmmorexa [1OK
17.10.2023 |  https://m.edsoo.ru/00add8b2
JIICCOIIHAITIH
14 [onsaTue o ruapoImM3e conei BrGmorexa LIOK
19.10.2023 |  https://m.edsoo.ru/00add9d4
15 O06o00I1IeHHe U CUCTeMAaTH3alns 3HAaHUH Bubmorexa LIOK
24.10.2023 | https://m.edsoo.ru/00addd12

16 IIpakTrdeckas padora Ne 1. «Perrenue Bubmmorexa [IOK
IKCIEPUMEHTAITBHBIX 3219 25.10.2023 https://m.edsoo.ru/00addbfa
Konrposbnas pabota Ne2 mo Teme

17 «SHZETPOHI/ITI/EICCKaﬂ JIACCOLIUALINSL. Bubmorexa LIOK

09.11.2023 |  https://m.edsoo.ru/00addecO
XUMHUECKUE PEAKIMU B PACTBOPAX»

18 OO0mast XxapaKTepUCTHKA TaJIOTCHOB. Bubmmorexa [IOK
XUMHUYECKHE CBOMCTBA HA MMPUMEPE XJI0pa 14.11.2023 = https://m.edsoo.ru/00addfe2
Xinoposonopos. ConstHasi KHCIIOTa

19 XHMquCIi[MS cfaloﬁCTBa HOJ‘Iy‘IeHI/IS’ Bubmmorexa HOK

’ ’ 16.11.2023 | https://m.edsoo.ru/00ade104
pUMEHEHHE
IIpaktuueckas pabora Ne 2 o Teme
20 <<IPIonyquHe coljmﬁoﬁ KHCJIOTHI, M3y4eHue e bubamorexa LIOK
N ’ 21.11.2023 https://m.edsoo.ru/00ade348
CBOMCTBY
BrrurciieHus mo ypaBHEHUSIM XHMAYECKHX
21 peaKiuid, eciu o;IIfH U3 PEarcHTOB JaH B Brbmorexa LIOK
’ 23.11.2023 @ https://m.edsoo.ru/00ade488
N30BITKE

29 OO0mast xapakTepucTHKa 1eMeHTOB VIA- Bubmorexa [IOK
TPYIIIBI 28.11.2023 = https://m.edsoo.ru/00ade64a
AJTOTpOnHBIC MOAUGUKAIIUH CEPBI.

23 szgncrz)lcz:Hneiepi? I/I(beé ::eIII/II(-:IZII){I/Iﬁ B BuGmorexa LIOK

’ 30.11.2023 https://m.edsoo.ru/00ade64a
npupozae. XUMHAIECKHE CBOUCTBA CEPhI

24 CepoBoiopo, cTpoeHue, (hu3nIecKue u bubamnoreka [JOK
XUMHUYIECKHE CBOWCTBA 05.12.2023  https://m.edsoo.ru/00ade802
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Oxcunsl cepbl. CepHast KUCIIOTa, PU3MIECKUE

Bbubnnorexa [JOK

25
U XUMHYECKHE CBOHCTBA, TPUMCHCHHUE 07.12.2023 |  https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKINH, JIEKAIIE B OCHOBE

26 MPOMBIIIJICHHOTO CrI0c00a TOTyYeHHS Bubmmorexa IIOK
CEepHOM KHUCIOTHI. XUMHIECKOE 3arpsIi3HCHHE 12.12.2023 = https://m.edsoo.ru/00adec8a
OKPYXKaIOMIEH Cpelbl COCIMHEHNUSIMH CEPBI

27 Brrancnenue MaccoBOM JOJIU BBIX0O1a bubanorexa [JOK
OPOAYKTA PeaKIUH 14.12.2023 = https://m.edsoo.ru/00adec8a

’ Oo6mas x;paKTepI/ICTI/IKa 351eMeHTOB VA- BuGmorexa LIOK
TPYIIIBL. A3OT, PactipOCTPAHCHIE B HPHPOLE, 19.12.2023 | https://m.edsoo.ru/00adeea6
(usnyeckre 1 XUMHYECKUE CBOWCTBA

29 AMMUaK, ero Gu3NIecKue U XUMHUIECKUE Bubmmorexa [IOK
CBOMCTBA, MOJyYCHHUE U IPUMEHEHHUE 21.12.2023 = https://m.edsoo.ru/00adf004
II 0

YeHUE aMMU U3y4YCHHUE eTr
Y 1Y 26.12.2023  https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas kuciora, e€ pusnueckue u bubnnorexa [IOK
XUMHYECKHE CBOHCTBA 28.12.2023  https://m.edsoo.ru/00adf306
Hcnons30Banye HUTPATOB U COJIEH aMMOHHMS

32 B Ka4eCTBE MUHEPAIBHBIX YI00OpEHHIA. Bubmorexa [IOK
XuMHUYECKOE 3arpsi3HEHHE OKPYKAIOIICH 09.01.2024 | https://m.edsoo.ru/00adf518
Cpenbl COeIMHEHUSIMU a30Ta
) . \Y

33 ochop (}(?KCHH docdopa (V) u hochopuas BuGuorexa LIOK
KUCIIOTa, (GPU3MIECKHE U XUMHYECKHUE

o 11.01.2024 = https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJTy4eHHE

34 Hcnonb3oBanue @c(;c@aTouB 1; KauecTBe BuGmiorexa LIOK
MHHepaHHjHX YAOOPCHHH. JarpAsticHue 16.01.2024 = https://m.edsoo.ru/00adfc20
MPUPOIHOM cpenbl pocharamu

35 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnnorexa [JOK
(usnyecKre 1 XUMHYECKHE CBOWCTBA 18.01.2024  https://m.edso0.ru/00adfd9c
Oxcuppl yriepoja, ux Gpusndeckue u

36 XUMHYECKHE CBOMCTBA. DKOJIOTHYECKHE Bbubaunorexa [TOK
NpoOJIEMBI, CBSI3aHHBIE C OKCHIOM YIJIepoza 23.01.2024 | https://m.edsoo.ru/00adfebe

(v
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Bbubnnorexa [JOK

87 YrombRas KHCAOTA i ¢€ comt 25.01.2024 | https://m.edsoo.ru/00ae006¢
IIpaxTrdeckas padora Ne 4 o Teme

38 "l'IljonyquI/Ie yrrJ)IeKchoro rasa. bubamorexa LIOK

30.01.2024 | https://m.edsoo.ru/00ae027e
KauectBeHnHas peakuus Ha KapOoHAT-HOH"

39 IlepBoHauanbEHBIC TOHATHS 00 OPTaHUYECKUX bubnuoreka [TOK
BEI[ECTBAX KaK O COCUMHECHUSX yriiepoa 01.02.2024 | https://m.edsoo.ru/00ae054e

40 Kpemuuii u ero coennueHus Brbmmorexa [IOK

06.02.2024 | https://m.edsoo.ru/00ae080a
ITpaktuueckas padora Ne 5. Pemienue
41 SKI:ZHepI/IMeHTaHl:;HLIX 3agad 1o TeMe bubamorexa LIOK
. 08.02.2024 = https://m.edsoo.ru/00ae0bf2
«BaxHeiie HeMeTaTbl U UX COCTUHECHUS

42 KonTponbnas pabora Ne3 mo teme bubnunorexa [JOK
«BaxkHel1ne HeMETaIbl M UX COEMHEHHMS 13.02.2024 = https://m.edsoo.ru/00ae0el8
OO0mast XxapaKTepUCTHKA XUMAYCCKIX

43 3JIEMEHTOB — METAJJIOB. MeTaindeckast bubarorexa [JOK
CBSI3b M METAJUTHYECKAst KPUCTAIUTHYCCKAsT 15.02.2024 | https://m.edsoo.ru/00ae103e
pemérka. GU3n4eCKUe CBOUCTBA METAJLIIOB
XUMHYECKHE CBOWCTBA METAILIIOB.

44 DNIEKTPOXUMHUUECKHUN Psii HANpsLDKEHUN Bubmmorexa HOK

20.02.2024 | https://m.edsoo.ru/00ael1156
METAaJIOB
OO011He crIocoObI MOTYUICHUS METAILIOB.

45 CmnaBel. Beraucnenust o ypaBHEHUSAM bubaunoreka [JOK
XUMHUYECKUX PEAKIUiA, €CITU OJINH U3 22.02.2024 https://m.edsoo.ru/00ae1156
peareHTOB COACPIKUT MPHUMECH

46 IonsTHe 0 KOPPO3UN METAILIOB Bubmmorexa [IOK

27.02.2024 | https://m.edsoo.ru/00ael278
bubaunorexa [IOK

o Hlenortbte et 20.02.2024  https://m.eds00.ru/00ae14b2

48 OKCHIBI ¥ THAPOKCHUIBI HATPUS U KAJTHS bubmmorexa LIOK

05.03.2024 = https://m.edsoo.ru/00ael14b2

49 [IlenouHO3eMETBHBIE METAILTBI — KAJIBIUI 1 bubamnoreka [JOK

Marauit 07.03.2024 | https://m.edsoo.ru/00ae15e8
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Bbubnnorexa [JOK

50 Ba;HEUIIHE COe/MHEHTA kAL 12.03.2024 | https://m.edsoo.ru/00ael5e8
51 O0001ICHHE ¥ CUCTEMAaTH3aIHs 3HAHUH 14.03.2024
52 JK€cTtkocTh BOABI M CLIOCOOHBI €€ yCTpaHeHHs BH6H_HOTeKa Lok
19.03.2024 = https://m.edso00.ru/00ae1886
53 IIpaxTrdeckas padbora Ne 6 o Teme Bubmmorexa IIOK
"YKECTKOCTH BOIBI M METOIBI €€ YCTpaHEeHHS" 21.03.2024 https://m.edsoo.ru/00aelae8
54 N — bubanoreka [JOK
03.04.2024 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbie cBOIicTBa OKCHIA U bubnunorexa [JOK
THAPOKCHIA 04.04.2024 | https://m.edsoo.ru/00aelc64
bubanoreka [JOK
%6 Heneso 09.04.2024 https://m.edscl)lo.ru/Oan1d86
57 Oxcuzpl, THAPOKCHBI U conu xenesa (1) u bubnunorexa [JOK
xenesa (111) 11.04.2024 |  https://m.edsoo.ru/00ae35e6
58 O0001IeHIE ¥ CHCTeMAaTH3aIHsI 3HAHUH 16.04.2024
9 | stemepmcmmm A nore biorera L1OK
(BaKHGHIIHE MCTANIS 1 HX COCTHHCHHS 18.04.2024 | https://m.edsoo.ru/00ae3de8
Brruucnenus no YPpaBHCHUAM XUMHYCCKUX
o | o oo e o
BhIHCICHIA MACCOBOI AOJH BBXOA 23.04.2024 @ https://m.edsoo.ru/00ael750
MPOAYKTA PEaKIHU
61 O00011IeHNEe U CUCTEMATH3ALMS 3HAHUIA 25 04.2024
62 KonrponbHast padora Ned4 o teme
«BaxHelme MeTaJuIbl M UX COETUHEHUS 30.04.2024
63 Bemecrsa u Marepuaisl B IOBCEJHEBHON Bubmmorexa IIOK
’KU3HH YEIIOBEKA 02.05.2024 = https://m.edsoo.ru/00ae3f50
64 XuMHUECKOe 3arps3HEHUE OKPYKaroLen bubanorexa [JOK
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cpemsl 07.05.2024 = https://m.edsoo.ru/00ae4270
65 Ponb xumuu B penieHUH 5KOJIOrMYECKUX 1 bubnnorexa [JOK

pobIeM 14.05.2024 = https://m.edsoo.ru/00ae4270
66 PezepBHbIit ypok. O600mIEeHNE 1 1 bubnnorexa [JOK

CHCTEMAaTH3aIMs 3HAHUIT 16.05.2024 | https://m.edsoo.ru/00ae0dOa
67 PeseprubIit ypok. O600meHne u 1 Bubmmorexa IIOK

CHCTEMATH3alNs 3HAHUN 21.05.2024 https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O600mIeHnE 1 1 bubanorexa [JOK

CHCTeMaTH3aLMsI 3HAHUIT 23.05.2024  https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

» Xumus, 8 knace/ Pynsuruc I'.E., ®enpaman @.I'., AknnonepHoe obmiectBo «M3narensctBo «IIpocsemenues
* Xumus, 9 xnace/ Pymsuruc I'.E., ®enmpaman @.I'., Akunoneproe obmectBo «M3marenserBo «IIpocBemenuey

METOJUYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

Xummnst : ypoku B 8 kiacce : nocobue jyuist yunrens /H. H. 'apa

Xumust. Ypoku B 9 kiacce : mocobue s yuurens /H. H. 'apa

I'apa H.H. Xumus: 3agaunuk ¢ «momoriaukom»: 8-9 knaceel / H.H. Iapa. - M.: [Ipocseienue.

I'apa H.H. Xummus. Paboune nporpammel. [Ipenmvernas muaus yae6unkos ['.E. Pymsuruca, @.I'. ®enpamana. §-9
kiaccel/ H.H. I'apa. - M.: IIpocsemenue.

Pagenxuit A.M. Xumus: mupakrudeckuid Mmarepuai: 8-9 k. / A.M. Pagenkuii. - M.: [Ipocsemenue.

labpycesa H.W. Xumus: pabouas terpans: 8 k1. / H.U. T'abpycesa. - M.:

[Ipocewenue.

I'abpycesa H.M. Xumus: padovas terpans: 9 k. / H.U. Tabpycera. - M.: [IpocBerienue.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH HUHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/
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