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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 10 XUMHUKM Ha YpPOBHE OCHOBHOTO 00I1ero oOpa3oBaHUs
COCTaBJIeHA Ha OCHOBE TpeOOBaHUW K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTeNbHON MPOTPaMMbI OCHOBHOI'O 00111Ero 00pa30BaHus, IPEACTaBICHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (enepaabHON padoueil MporpaMmbl
BOCIIUTAHUS U C Y4ETOM KOHIENIIUHY MPENo1aBaHus y4eOHOT0 MpeaMeTa « XUMHSI»
B 0Opa3zoBarenbHbIX opranuzanusx Poccuiickoi denepanuu.

[lporpamma 1o XumMuM Na€T MPENCTaBICHUWE O LENsAX, OOIIeH CcTpareruu
00y4yeHMus, BOCHMTAHUS U Pa3BUTUS OOYYaAlOUMXCSA CPEACTBaMU Y4EOHOTO
npeaMeTa, — yCTaHaBiMBaeT  00Os3aTelibHOE  TMPEAMETHOE  COJEep)KaHue,
MpeayCMaTpuBaeT paclpelelieHne ero Mo KiaccaM W CTPYKTypUpPOBAaHHE IO
pazienaM M TeMaM TMPOTrpaMMbl IO XHWMHH, OTpPENesieT KOJMYECTBEHHBIC H
KauyeCTBEHHBIE XapaKTePUCTUKU CoJep KaHus, PEKOMEHTyEeMYIO
MOCJIEIOBATEIbHOCTh M3Y4YEHUS! XUMHUH C Y4ETOM MEXMIPEIMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4e€0HOTO TIpoIlecca, BO3PACTHBIX
OCOOCGHHOCTEH OOydJaroIMXCs, OMNPEAeIsIeT BO3MOXXHOCTH MpeaMeTa s
peanm3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTEbHOM
MporpaMMbl Ha YPOBHE OCHOBHOT'O 0OIIEr0 00pa30oBaHMs, a TaAKKe TpeOOBaHMUH K
pe3yibTaraM 00y4YeHUs] XUMHUU Ha YPOBHE 1eJIel U3yUeHuUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4€OHO-ITO3HABATEIbHON JACSATENLHOCTH OOYy4Yarolerocsi Mo OCBOEHUIO
y4eOHOTO COJIep KaHuUS.

3HaHUWE XUMUHU CIY)KUT OCHOBOU 11 (POpMUPOBAHHS MHUPOBO33PEHHUS
00yyJarouierocs, ero NpeaCcTaBlIeHU O MaTepUaIbHOM €IMHCTBE MUPA, BAKHYIO
pOJIb UrparoT (OpMUPYEMbIe XUMHEW MPEACTABICHUS O B3aMMOIIPEBPAILCHUSIX
SHEPrurM U 00 HBOJIOIMM BEUIECTB B MPUPOJE, O MyTIX PEIICHUs TI00aTbHbIX
npo0JieM YCTOMYMBOTO Pa3BUTHS YEJOBEUYECTBA — ChHIPbEBOI, SHEPTETUUECKOM,
MUIIEBON M SKOJIOTMYECKOM O€3011acCHOCTH, TPOOJIEM 31pABOOXPAHEHMUSI.

N3yuenne xumum:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH Jii  caMOpa3BUTHA U
(dbopmMupoBaHUS KyJIbTYpPbI JUIHOCTH, €€ 00IIeH 1 (PYHKIIMOHATHHOU TPaMOTHOCTH,

BHOCHUT BKJIJ B (POPMUPOBAHME MBILIUICHUS U TBOPUYECKHUX CIOCOOHOCTEN
00ydJaronmxcsi, HABBIKOB WX CAMOCTOSITEIILHOW y4eOHOW JesITeNbHOCTH,
AKCTIEPUMEHTAILHBIX M HCCIENOBATEeIbCKUX YMEHUH, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B IPOPECCUOHATHHOM e TENbHOCTH,

3HAKOMUT CO CHenu(PUKON HAYYHOTO MBIIUICHHS, 3aKJIaJIbIBAET OCHOBBI
[IEIOCTHOTO B3TJIsI/Ia HA €IMHCTBO MIPUPOIBI U YEIOBEKA, SIBIISIETCSI OTBETCTBEHHBIM
3TarnoM B (HOPMUPOBAHNH €CTECTBEHHO-HAYYHON I'PAMOTHOCTH 00 y4atOIIUXCs;



crocoOCTBYeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOINEHHUS K €CTECTBEHHO-
HAay4YHbIM 3HAHUAM, K IPUPOJIE, K YETTOBEKY, BHOCHUT CBOM BKJIAJ] B DKOJIOTUYECKOE
oOpa3zoBaHre 00yJarOIIIXCS.

JlaHHbIC HampaBiCHUS B OOYYECHHH XUMHUU OOCCIIEYMBAIOTCS CIIEIU(PUKON
colepkaHus y4eOHOrO0 TMpeaMeTa, KOTOPBIH  SBISETCS  TEAaroruvyecku
aIanTHPOBAHHBIM OTPAKEHUEM 0a30BOM HAYKH XUMHUH Ha ONPEAeIEHHOM 3Tane e¢
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001IIET0 00pa30BaHMsl OPUEHTUPOBAH Ha
OCBOEHHE OO0YYaIOIMMUCS CHUCTEMbI NMEPBOHAYAIbHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPraHMYECKOM XUMUM M HEKOTOPBIX OTAENbHBIX 3HAYUMBIX MOHATHU
OPraHNYECKON XUMUH.

CrtpykTypa coaepx’aHusi IpOTpaMMbl 110 XUMUHU CPOPMHUPOBAHA HA OCHOBE
CHCTEMHOTO MoaxoJa K €€ uzydeHuto. CoJiepiKaHue CKIAIbIBACTCS U3 CUCTEMBI
MOHATUN O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakuuu. OO0e 3TU CUCTEMBl CTPYKTYPHO OpPraHU30BaHbl MO MPUHIHUILY
MOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHHUM
Pa3HOI0 YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepunoanueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— Y4Y€HUS O CTPOEHUM aTOMa U XUMHUYECKOU CBSA3H;

— TpencTaBieHUN 00 SIEKTPOJMTHYECKOW JUCCOLMAIMU BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS pPACCMATPUBAIOTCS HA OCHOBE HJMIIMPHUYECKHU
MOJTy9€HHBIX M OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCSI TIOCJIE0BATELHO OT OJHOTO
YPOBHS K APYroMmy, BBITIONHSS (QYHKIUH OOBSCHEHHS W TPOTHO3UPOBAHUS
CBOWMCTB, CTPOCHHSI U BO3MOKHOCTEU MPAKTUYECKOTO MMPUMEHEHUS U MOJyYCHUS
M3y4aeMbIX BEILECTB.

OcBoeHne TmporpaMmbl 1O XHMHU CHOCOOCTBYeT (HOPMHUPOBAHUIO
MPEICTABIEHUS O XMMAYECKOU COCTABIISIIOLICH HAyYHOM KapTUHBI MHUPA B JIOTUKE
€€ CHCTEMHON MpPHUPOJbI, LEHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO U
METOJaM IMO3HaHWs B Hayke. M3ydeHue XUMHHM MPOUCXOJUT C IMPHBJIECYECHHUEM
3HAHUM W3 paHee HM3YYCHHBIX Y4eOHbIX NpeaMeroB: «OKpYKalolMil MHPY,
«buonorus. 5—7 knacce» u «Pu3uka. 7 Kiaccy.

[Ipy wu3ydyeHMHM XUMHUU TPOUCXOIUT (OPMHUPOBAHHE 3HAHUN OCHOB
XUMHUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOM
NEATEIbHOCTH YEJOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJbTYpBI.
3anaya yueOHOro mnpeamMera COCTOUT B (POPMUPOBAHUU CHCTEMbI XMMHUYECKUX
3HaHU — BaXXHENIIMX (AKTOB, MOHATHI, 3AKOHOB U TEOPETUYECKUX MOJIOKEHUH,
JOCTYNHBIX O000OUIEHNH MHMPOBO33PEHUYECKOrO0 XapakTepa, s3blka HayKH, B



NpUOOIIEHNM K HAyYHBIM METOJaM TO3HAHUA TPH H3YYCHUH BEIIECTB U
XUMHYECKUX PEaKiuii, B GOPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUHN U
WX TPHUMEHEHWU B YYEOHO-TIO3HABATEILHOW U Y4EOHO-UCCIIEIOBATEIHCKOM
JeSITEIbHOCTH, OCBOCHMU TMpaBWJI O€30MacHOTO OOpalIeHus C BEIIECTBAMU B
OBCEIHEBHOM JKNU3HU.

[Ipu n3yyeHnn XUMMUU Ha YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHus BaXKHOE
3Ha4YEHHE MPUOOPEIH TaKUE TEITH, KaK:

— (dopMHpOBaHNWE WHTEIUICKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
camMmo000pa3oBaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIPHOMY MPUHATHIO PEIICHUH,
CITOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBHUAM KU3HH;

—  HaNpaBJICHHOCTb OOyYeHHS Ha CHUCTEMATHYECKOE MpUOOIICHUE
o0ydJaronmxcss K CaMOCTOSATEIbHON TO3HABATEIILHOW JEATEIbHOCTH, HAyYHBIM
METOJIaM TI03HaHWsA, (GOPMHUPYIOIUM MOTHBALUIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMHH;

— obecrieyeHue yCJI0BHM, CIIOCOOCTBYIONHMX TPUOOPETEHUIO 00 yJarOIIUMHUC S
OTBITa PA3HOOOPA3HOW ACATEILHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KIFOYEBBIX
HABBIKOB (KITFOYEBBIX KOMIIETEHITNI), MMEIOIMX YHUBEPCATbHOE 3HAYCHHE IS
Pa3JIMIHBIX BUIOB JEATEIbHOCTH,

— (¢dopmupoBaHue o0OmEH (QYHKIMOHATBHOM M €CTECTBEHHO-HAYYHOU
IPAMOTHOCTH, B TOM YHCJE€ YMEHHH OOBSCHITH W OICHUBATh SIBJICHUSA
OKPY’KaIOIIIETO MHPA, WCIOJb3ys 3HAHUS W OTBIT, MOJyYEHHBIC MPU U3YUYCHUU
XUMHH, TPUMEHSITh WX MPU pEHICHUH TpoOJieM B TOBCEIHEBHOW KU3HH H
TPYAOBOU 1€ TETLHOCTH;

— (QopmupoBaHHe Yy OOyYAOIMXCA TYMAaHUCTHYCCKHX OTHOIICHHMA,
MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHUW [JI1 BBIPAOOTKHA HKOJIOTHYECKH
[IEIeCO00pPa3HOTO TOBENEHUS B OBITY M TPYAOBOHM NEATEIBHOCTH B IETSX
COXpaHEHUs CBOETO 37]0POBbSI M OKPYIKAIOIIEH IPUPOTHOM CPEIbI;

— pa3BUTHE MOTHBAIMA K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHS OOIICYEIIOBEYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPODUIS ¥ HANPABJICHHOCTH J1aIbHEHIIIETO
00y4eHus.

OOmiee YWCIIO YacoB, OTBEACHHBIX JUIT HM3YYCHHS XUMHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTanisieT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJleqo), B 9 kimacce — 68 yacoB (2 yaca B HEZICIIO).



COJAEP>KAHUE ObYUYEHUA

8 KUIACC

IlepBoHauyaabHbIe XMMUYeCKHE TOHATHS

[Ipenmer xumun. Ponb XUMHUM B KU3HU YE€IOBEKA. XUMUS B CUCTEME HayK.
Tena u BemectBa. Pu3znueckue CBOWCTBA BEIIECTB. ArpErarHoe COCTOSHHE
BeniecTB. [loHsiTHE O MeTOoAaxX MO3HaHUS B XUMUU. YHCThIE BENIECTBA U CMECH.
CnocoObl pa3feneHust CMECEeu.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE 3JIEMEHTbl. CHMBOJIBI XUMHUYECKHUX
a51eMeHTOB. [IpoCThI€ U CII0KHBIE BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BaleHTHOCTP aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHAas Macca.
OTHOcCUTeNbHAs MOJIEKYJIApHas Macca. MaccoBasi 10Jis1 XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTtBo BemecTBa. MoJsib. MosisipHas macca. B3auMoCBs3b KOJTUYECTBA,
Macchl M YHUCIA CTPYKTYPHBIX EIWHMI] BemecTBa. Pacuérel mo Qopmyrnam
XUMHUYECKUX COCTUHECHUH.

Ou3uvecKkre U XUMUUYECKHUE SABJICHUSI. XUMHUECKasl peakius U e€ MpU3HaKU.
3aKkoH COXpaHEHHs MaccChl BellecTB. XuMuuyeckue ypaBHenusa. Knaccudukarus
XUMHYECKUX peaKlnii (COSAUHEHHUSI, pa3JI0KEHUs, 3aMELICHUs, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XHUMHUYECKOU MOCYA0M, MpaBuiaMu paboThl B 1a00OpaTOPUH U
npuémamu oOpalieHus ¢ JJaboparopHbIM 000PYA0BaHUEM, U3YUCHUE U OTIMCAHUE
¢u3nuecKkux CBOWCTB 00pa3lOB HEOPTaHWYECKUX BEUIECTB, HaOIIOJCHUE
¢u3nueckux (IJIaBJIECHUE BOCKA, TasHUE JIbJa, PACTUpPAHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJIEHCALUs BOJbl) U XUMUYECKHUX (TOPEHUE CBEYH, NMPOKATUBAHUE
MEIHOM MPOBOJIOKH, B3aUMOIEUCTBUE MEJIa C KUCIIOTOW) SIBJICHUMN, HAOII0JEHUE U
ONMCaHUE IMPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakuui (pas3jioKeHue caxapa,
B3aUMO/ICCTBUE CEPHON KUCJIIOTHI C XJIOPUAOM OapHsi, pa3yioKEHHE TUAPOKCH A
menu (1) npu HarpeBaHuu, B3auMoIeUCTBHE )Keme3a ¢ pacTBopoM couMenu (I1),
U3y4eHHE CIIOCOOOB pa3feNieHus CMECEH: ¢ MOMOIIbI0 MarHuTa, (pUiIbTpOBaHUE,
BbITIApWBAHKE, TUCTHIUISIIN, XpoMaTorpadus, MPOBEICHUE OUUCTKH IIOBAp CHHO I
comu, HAOMIOJEHWE W  OMHWCAHWE PE3yJbTAaTOB  MPOBEIACHHUS  OTIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHHs] MAaCChl, CO3/IaHHE€ MOJENed MOJIEKYI
(IIapOoCTEPIKHEBBIX).

BaxHejilmme npeacTaBuTe/ M HEOPraHMYeCKUX BeleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopoa — 3jeMEHT U POCTOE
BemniecTBO. HaxokneHue Kuciopoja B mOpupojie, PU3NUECKHE U XUMUYECKUE
cBoiicTBa (peakuuu ropenus). Oxkcuabl. [Ipumenenme kucnopona. CrocoObl



NOJIy4€HUsI KHUCJIOpoJa B JabopaTopud M HOpOMbINLIEHHOCTH. Kpyrosoport
Kucyopoaa B mpupoae. O30H — aioTponHas MoAUGUKAIKS KACIOPOIa.

TemnoBoit 3 deKT XUMUYECKON peaklud, TEPMOXUMHUYECKHUE ypaBHCHHS,
9K30- M SHIAOTEPMUYECKHE peaKkiuu. TOIUIMBO: yrojib U METaH. 3arps3HEHHe
BO3/yXa, yCUJIEHHE MapHUKOBOTO ¢ deKTa, pa3pylieHue 030HOBOTO CIOS.

Bogopon — snemenT m mpocrtoe BemecTBo. Haxoxxknenue Bomoponaa B
npupoje, (Qusmyeckue M XUMHUYECKHE CBOICTBA, MNPUMEHEHHE, CIOCOOBI
noJrydeHusi. Kuciorsl u comm.

MousipHblit 00bEM Ta30B. Pacu€rbl M0 XMMHUUECKUM YPABHEHUSIM.

Odusznueckue CBOMCTBA BOJbL. Boaa Kkak pactBoputenb. PacTBOpBI.
HacpiieHHbIE 1 HEHACBIILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEWIECTB B BOJIE.
MaccoBas 70715 BelecTBa B paCTBOpE. XMMHUUECKHUE CBOMCTBA BOALI. OCHOBAHMUS.
Pousib pacTBOpOB B MpHUPOJIE€ U B )KU3HU YeJIOBEKa. KpyroBopoT BOAbI B IPUPO/IE.
3arpsi3HEHUE NPUPOAHBIX BOI. OXpaHau 0YMCTKA IPUPOIHBIX BOJI.

Knaccudukanus neoprannueckux coeguHenuil. Oxcuapl. Knaccudukanus
OKCHJIIOB: coJieoOpa3ywomme (OCHOBHbBIE, KHUCIOTHbIE, aM(oOTepHbIe) U
HecosneoOpasyroume. Homenknatypa okcuaoB. PuU3MYECKHE U XUMHYECKHUE
cBOMCTBa OKCUIOB. [losydenne okcuaos.

OcnoBanust. Knaccudukanuss OCHOBaHMM: WIENOYM U HEPACTBOPHUMBIE
ocHoBaHus. HoMmeHkmarypa ocHoBaHui. DPU3NYECKHE U XMMHUYECKHE CBOWCTBA
ocHoBaHui. [losryuenne ocHOBaHM.

Kucnoter. Knaccudukanus kuciaor. Homenknarypa kucior. Ouzndeckue u
XUMHYECKHUE CBOMCTBAa KHCJIOT. Pan aktuBHoctu MetayuioB H. H. Bekerosa.
[TosryueHue KucioT.

Comu. Homenknarypa coseil. @uzndeckue U XMMUYECKUE CBOMCTBA COJICH.
[Tosyduenue conen.

['enernueckast CBsI3b MEKY KJIACCAMU HEOPTaHUYECKUX COCTMHEHHI.

Xumuueckuit IKcnepumenm:

Ka4ye€CTBEHHOE OIPE/IEICHUE COAEPHKAHUSI KUCIOPO/1a B BO3AYXE, OJIyUECHHUE,
cobupaHue, pacmo3HaBaHWE W M3YUYEHHE CBOMCTB KHCJIOPOJA, HaOIIOJCHUE
B3aMMOJICUCTBUSL BEUIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS U
MpeKpalieHus ropeHust (mosxkapa), O3HAKOMJIEHHE C OOpa3laMu OKCHJIOB U
ONMCaHUEe HMX CBOICTB, MOJy4Y€HHE, COOHMpAHUE, PACIO3HABAHUE U H3YyUYECHUE
CBOMCTB BOJIOpoJa (ropeHue), B3auMoieicTBre Bojgopoaa ¢ okcuaom meau (1I)
(BO3MOYKHO MCIIOJIb30BAHUE BUAEOMATEPUAIIOB), HA0MI0eHHE 00pa310B BEILECTB
KOJIM4ecTBOM | MOJb, UCClienOBaHHE OCOOEHHOCTEH pPacTBOPEHMSI BEIIECTB C
Pa3IMYHON PpPacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHOU
MacCOBOM JI0JIEN PacTBOPEHHOTO BEILECTBA, B3aUMOJEHCTBUE BOJbI C METAJUIAMU
(HatpueM U KajblMeM) (BO3MOXKHO MCIIOJb30BAHUE BUACOMATEPHUAIIOB),



UccleIoBaHle OO0pa3l0B HEOPTraHWYECKUX BEIIECTB PAa3JUYHBIX KIACCOB,
HaOJII0/IeHe U3MEHEHHsI OKpacKyd MHANKATOPOB B PACTBOPAX KUCJIOT U MIETIOUEH,
n3ydyeHue B3aumojencTBus okcuaa meau (II) ¢ pacTBopoM cepHON KHCIIOTHI,
KUCJIOT C METAJUIAMH, PEAKUMNA HEUTPAIM3ALMM, IOJy4EHUE HEPACTBOPUMBIX
OCHOBAHMM, BBITECHEHUE OJHOTO METAUIA IPYTMM W3 PACTBOpA COJIM, PEIICHHE
DKCIIEPUMEHTAIBHBIX 330ad MO Teme «BaxHenmme KiIacchl HEOPTAHUYECKUX
COCIUHEHUN .

Ilepuoanueckuii 3axkoH u Ilepuoamnuyeckasi cucreMa XUMHYECKHX
iemeHTOB [I. . MenneneeBa. CtpoeHne aTtoMOB. XMMHYECKAsl CBSA3b.
OKHCJIUTETBbHO-BOCCTAHOBUTE/IbHbIE PEAKIINH

[lepBbie TOMBITKH KIACCU(PHUKAIMA XUMUYECKUX deMeHTOB. [loHsTHEe O
IPYIMIax CXOJHBIX JJIEMEHTOB (IIEJOYHBIE M IIEIOYHO3EMEIbHbIC METAILIbI,
raJIoTeHbl, THEPTHBIE a3bl). DJIEMEHTHI, KOTOpPbIe 00pa3yroT aM(POTEpHBIE OKC U 1B
Y TUJIPOKCUJIBI.

[Tepuonnueckuii 3akoH. [leppoanueckas cuctema XuMUYECKUX 3JIEMEHTOB /.
N. MengeneeBa. KoporkomepuoaHas W JUIMHHONEpHOAHas  (HOpMBbI
[Tepuonnueckoi cucteMbl xumudeckux 35eMeHToB J[. 1. MenneneeBa. [lepuoib
u rpynnbl. OU3NYECKUN CMBICI MOPSAIAKOBOTO HOMEpPA, HOMEPOB NEPUOJA H
TCPYIIIbI JIEMEHTA.

Crtpoenue atomoB. CocTaB aToMHBIX siaep. M3oTomnbl. Dnexktponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YeK aroMOB TMepBbIX 20 XUMHUYECKUX DIIEMEHTOB
Ilepuonuueckorn cuctemnl [[. M. MenneneeBa. XapakTepUCTUKA XHMHUYECKOTO
3JIEMEHTA M0 ero 1noJioxkeHuto B [lepuoanueckoii cucteme [. . Menneneena.

3aKOHOMEPHOCTH M3MEHEHHUS] paJuyca arOMOB XHUMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAUTMYECKNUX CBOMCTB IO TPYIIIAM U IEPUOJAM.

3Hauenue [lepuoauueckoro 3akoHa v [lepnoauueckoit CUCTEMbBI XMMUYECKUX
3JIEMEHTOB ISl pa3BUTUS Haykd W npaktuku. . V. MenaeneeB — yd€HbId U
rpaXKJJaHuH.

Xumuueckass cBs3b. KoBaneHTHast (MOJsipHAss W HEMOJSIPHAs) CBS3b.
DJEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHAas CBSI3b.

Crenenbp  okuciyieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEILHBIE  PEAKIIUU.
[Tpouiecchl OKUCIIEHUS M BOCCTAHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEINH.

Xumuueckuit IKCnepumenm:

M3y4yeHHe O0Opa3IoB BEIICCTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHUAA IIMHKA C pacTBOpaMU KHUCIOT M IIEJIOYEH, MPOBEICHHUE OMBITOB,
WUTIOCTPUPYIOIMX  IPUMEPbl  OKUCIMTEIbHO-BOCCTAHOBUTEILHBIX  PEAKIIUM
(ropeHue, peakiuy pas3ioKeHus, COSTUHEHUS ).

Mesxicnpeomemmnuie ceasu



Peammzanms MeXnpenMeTHbIX CBSI3€M NPHU M3YYEHUM XMMHMM B 8 Kiacce
OCYLIECTBIISIETCSI 4epe3 UCIOJIb30BaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATHUMN, SBIAIOIMXCS CUCTEMHBIMU I OTJEIbHBIX IPEIMETOB
€CTECTBEHHO-HAYyYHOTI'O LIMKJIA.

OO6mme ecTecTBEHHO-HAYYHbIEC MOHATHS: HAydHbIH (pakT, runoresa, Teopus,
3aKOH, AaHajgu3, CHUHTE3, KiIacCU(UKalus, TMNEePUOJAUYHOCTh, HAOIIOIECHUE,
AKCIIEPUMEHT, MOIEIMPOBAHNUE, U3MEPEHUE, MOJENb, SIBIIEHUE.

®usuka: marepus, aroM, O>JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIW]I,
M30TONBI, PAANOAKTUBHOCTD, MOJIEKYJA, SJIEKTPUUECKUIN 3apsJl, BEIECTBO, TEIO,
00bEM, arperaTHoe COCTOSIHME BEUIECTBA, ra3, GU3NUECKUE BETUUUHBI, €IUHUIIBI
M3MEPEHUSI, KOCMOC, IUIAHETHI, 3BE3 161, COJHIIE.

buonorus: potocuntes, npixanue, onocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpalbl, TOPHbIE MOPOJbI,
MOJIE3HBIE HCKOIIAEMBbIE, TOTUIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMHYECKas peaKIUs

[lepnoanueckuit 3akoH. lleproanueckas cucteMa XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aroMoOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB
XUMUYECKUX JJIEMEHTOB IIEPBBIX TPEX IMEPUOJOB, KaIWs, KaJIbIMUSI M HX
COCIMHEHNHA B COOTBETCTBUU C IIOJIOKEHHEM 3JIeMEHTOB B llepmonnueckon
CHCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUABI XMMHUYECKON CBS3U. THUIBI KPUCTALUTMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALIMYECKOMN PEIIETKU U
BUJIa XUMUYECKOU CBS3U.

Knaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEUIeCTB. XUMHUUECKHUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjlaccaM HEOPraHMYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTaHWYE€CKUX BEILIECTB.

Knaccudukarms XaMuaecKiX peakiyil Mo pa3inyHbIM MpU3HAKaM (110 YHCITY
M COCTaBY Y4YaCTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIJIOBOMY 3PQEKTy, Mo
M3MEHEHUIO CTEMEeHEeN OKHCJIEHUS! XMMHUYECKUX JIEMEHTOB, MO 0OpaTUMOCTH, 1O
y4acTHIO KaTaln3aropa). DK30- U SHIOTEPMHUUECKUE PEAKIIMU, TEPMOXUMUYECKHUE
yYpaBHEHUSL.

[lonsitTue o cxopoctu xumuueckoil peakuuu. Ilonarue o0 oOpaTuMbIX U
HEOOPATUMBIX XUMUYECKUX peakiusiX. [IoHsATHE 0 TOMOrEeHHBIX U T€TEPOTEHHBIX
peakumsx. [lonsatue o katamuze. [lorsTue o xumudaeckom paBHoBecun. PakTopwl,
BIIMSIOIIME HA CKOPOCTh XMMHYECKOW PEAKIUU U MOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHS.

OKHCIUTENIbHO-BOCCTAHOBUTEbHBIE ~ PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHOM  PEaKLMH. CocraBineHue  ypaBHEHUU



OKHUCJIUTENbHO-BOCCTAHOBUTEILHBIX ~PEAKIUA C  HCHOJb30BAHUEM  METOJIA
AJIEKTPOHHOTO OaJlaHca.

Teopus NEKTPOIUTUY €CKOM JUCCOUUALMHN. DIIEKTPOIUTHI U HEAJIEKTP OJIUTHI.
Katnonsl, aHnoHbl. MexaHu3M AUCCOUMAIMU BEIIECTB C PA3JIUMYHBIMU BUJAMHU
xuMu4deckoit cBa3u. Ctenens aucconuanuu. CUIbHBIE U CIa0bIE AIEKTPOJIUTHI.

Peaxruun nonHOTr0 0OMeHa. Y CI0BHS MPOTEKAHMS PEaKIMii HOHHOTO OOMEHa,
MOJIHBIE W COKpalll¢HHbIE HOHHBIC ypaBHEHMs peakiuil. CBOICTBa KHUCIOT,
OCHOBaHMM W COJIeH B CBETE€ TMPEACTABICHUM OO0 DJICKTPOJIUTHYECKOMN
nucconmanuu. KauecTBeHHbIE peakiiuy Ha MOHBL. [[oHSATHE O THAPOIN3E COJICH.

Xumuueckuit IKcnepumenm:

O3HAaKOMJICHHME C MOJEISIMU KPUCTAUIMUECKUX PEIIETOK HEOPTaHWYECKUX
BELIECTB — METAUIOB M HEMeTawIoB (rpadura U anMasa), CJIOKHBIX BEIIECTB
(xJIopuIa HATPHs), UCCIIENOBAHNE 3aBUCUMOCTH CKOPOCTH XUMUYECKOW peaKIuu
OT BO3JICUCTBUS PA3TUYHBIX (PAKTOPOB, HUCCJCAOBAHHUE DJIEKTPOIPOBOJTHOCTH
pacTBOPOB BEIIECTB, MPOIECCAa AUCCOLMAIMU KHUCJIOT, IIEIOYEe W COJeH
(BO3MOHO  HCMOJIb30BAaHUE BHJIEO MaTepHUANIOB), TMPOBEJCHUE OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKA  TPOTEKAHUSI  pPEeakuuMid HOHHOTO  OOMEHa
(oOpazoBanue oOcajaka, BblJI€JIeHUE Ta3a, oOOpa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIMX ~ IPUMEPbl  OKUCIMTEIbHO-BOCCTAHOBUTEILHBIX  PEAKIIU
(ropeHue, peakinu pa3yioKEHUs, COCIUHEHN ), PACIIO3HABAHUE HEOPTAaHUUECKUX
BEIIECTB C TNOMOIIBK) KAYECTBEHHBIX pEaKUW HA HWOHBI, PEIICHHE
AKCTIEPUMEHTAIbHBIX 3a71a4.

HeMeTanibl 1 MX CoOeIMHEHUSI

OO6mras xapakTepucTHKa TajgoreHoB. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbie cTerneHu okucieHus. CTpoeHne u (pusndeckne CBONCTBA MPOCTHIX
BEIIECTB — TaJlOreHoB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE XJopa
(B3auMOJICMCTBUE C MeETaUIaMH, HEMETAUIaMH, IIeloYamMu). XJIOPOBOJOPOI.
ConiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4yeHUE, MpUMeHeHue. JleiicTBre
XJIOpa M XJOPOBOJOPOJA HA OPraHU3M 4YeJOBEeKa. BaxHennme XJIOpuabl U UX
HAax0JIEHUE B MPUPOJIE.

OO6uras xapakrepuctuka sneMeHToB VIA-rpymnmbsl. OcoOeHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTereHn okuciaeHus. CTpoeHne W (U3NIECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOIa U CEPhI. AJUTOTPOITHBIE MOAUGUKAIIMKI KUCIOPOIa
U cepbl. XUMUYECKHE CBOMCTBA cephbl. CepoBOIOPOI, CTpOEHUE, (GU3UIECKUE U
XUMUYecKre cBOMCTBA. OKCHUIBI CEPbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepnHast kuciiota, (QU3MYECKHME W XUMUYECKHE CBOMCTBa (00IME Kak
MPEACTaBUTENST Kjacca KUCJIOT W crnenuduyeckue). XUMUYECKUE PEaKIUH,
JISKAIME B OCHOBE MPOMBIIUIEHHOTO CIOCO0a MOJYyYE€HUS CEPHOM KHUCIIOTHI.
[Tpumenenue cepHo¥ KUCIOThI. COJIM CEPHOM KUCIOThI, KAYECTBEHHAS PEAaKI[ U Ha



cynb¢ar-uoH. HaxoxxneHue cepbl U e€ COEOUHEHUN B Mpupoje. XUMHUYECKOE
3arps3HEeHUE OKPYKAIOIIEH Cpelbl COCNMHEHUSMH Cepbl (KUCIOTHBIC MOXKIH,
3arps3HeHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €T0 MPEI0 TBPAITICHUS.

OOmas xapakTepucThKa AIeMEeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTETIEHN OKUCICHHS. A30T, pacClpOCTpaHEHHE B TIPHUPO/IE,
duznueckue u XuMUIeckre cBoicTBa. KpyroBopoT azoraB nmpupoje. AMMHAK, €ro
du3nIecKre n XUMHYECKHUE CBOMCTBA, MOJTydeHue U nmpuMeHenne. CoJi aMMOHHS,
uX (PU3MUecKre U XMMUIECKUEe CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHUS. A30THas KHCIIOTa, €€ TOJMy4YeHHEe, (PU3NISCKUE U XUMUYCCKHUE
cBoiicTBa (00IME KaK TMPEACTAaBUTENS Kjacca KHUCJIOT U CHEHUPUUECKHUE).
Hcnonp30BaHWe HUTPATOB M COJIGH aMMOHHS B KAauyeCTBE MHUHEPATHHBIX
ynoOpennil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAOIIEH Cpeibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JOXKIW, 3arpsisHEHWE BO3Ayxa, MOuYBbl U BoAoémMOB). docdop,
aoTponHeie Moaubukammu ¢docdopa, GuUznUecKkue U XUMHUYECKUE CBOMCTBA.
Oxkcun pocdopa (V) u dochopHas kuciaoTa, puznueckre 1 XUMHUIECKHUE CBOMCTBRA,
noJsryyenue. Mcnonp3oBanue pocdaros B kauecTBE MUHEPAIBLHBIX Y100DESHHIA.

OO6uras xapakrepuctuka 3neMeHToB [VA-rpymnmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapakTepHblE€ CTENEHH OKHUCJIEHHs.  YTJIepoJd, aUIOTPOIHBIE
MOAU(UKAIINY, PACIPOCTPAHEHUE B TMpuponae, (U3NYECKUEe U XUMHUYECKHUE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepona s npupoje. Okcuasl yriiepoaa, ux
¢u3nyeckne W XUMHYECKHE CBOMCTBa, JAEWCTBUE HA IKUBBIE OPTaHU3MBI,
MOJIy4eHHE U MPUMEHEHHUE. DKOJOTHUECKUE MPOOJIEMbI, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumore3a rinoOambHOTO TOTEIUICHHWS] KIUMAaTa, MapHUKOBBIN
addexT. YronbpHas KUCI0Ta U €€ CONM, X (PU3UIECKUe U XUMHUECKUE CBOWCTBA,
noiqydeHne u mnpuMmeHeHue. KadecTBeHHass peakuus Ha KapOOHAT-MOHBHI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIHUIIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHavabHBIC MTOHATHS 00 OPTrAaHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriaepojia (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, STAHOJI, TJUIEPHUH, YKCYCHAasl KUCIIOTa).
[IpuponHble UCTOYHUKU YIJIE€BOJOPOJOB (Yyrojib, MNPUPOJHBIN Ta3, HEPTh),
MPOAYKTHl UX mepepadoTku (OEH3UH), UX POJIb B OBITY U MPOMBIILUICHHOCTH.
[TonsiTre 0 OMOJIOTUYECKU BKHBIX BEIIECTBAX: )KHUPaAX, OCIKaX, yriIeBOAaX — M UX
poJM B OKU3HM 4YelOBEKa. MarepuaibHOE€ €IMHCTBO OPTaHUYECKUX W
HEOPTAaHWYECKUX COCTUHECHNM.

Kpemuuii, ero ¢usndeckue W XUMHYECKHE CBOICTBA, IOJIy4YE€HUE U
npumenenne. CoenuHeHuss KpeMHHs B npupojae. OOmme mnpeacTaBieHus 00
okcuzae kpemuaus (IV) u kpemuueBoii kucinote. CUIMKATHI, UX UCIOJIb30BAHUE B
OBITY, B IPOMBIIUICHHOCTH. BakHelme cTpouTenbHble MaTepHaibl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. [Ipo6iaeMbl 6€301acHOTO HCIOIB30BaAHUS
CTPOUTENbHBIX MATEPUAIIOB B MOBCETHEBHOM )KU3HHU.

Xumuueckuit IKcnepumenm:

n3y4eHue 00pa3ioB HEOPTAHUYECKUX BEIIECTB, CBOMCTB COJITHON KUCIIOTHI,
MpOBEAEHNE Ka4eCTBEHHBIX PEaKIUi Ha XJIOPHUA-UOHBI U HAOIOeHIE MPU3HAKOB
WX TPOTEKAHUS, OIMBITHI, OTpaXKaronme (U3NUECKUE W XUMHUYECKHUE CBOWCTBA
TJIOTEHOB W WX COCIMHEHHWM (BO3MOYHO HCIIOJH30BaHUE BHUIACOMATEPHAIIOB),
O3HAaKOMJICHME C oOpa3maM XJOpUAOB (TalOT€HHUIOB), O3HAKOMJICHHE C
obOpazuamMu ceppl M €€ COEAMHEHUAMH (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEpPUAIOB), HaOIOIEHNE MpoIlecca 0OYTIMBaHUs caxapa I10]T IeUCTBUEM
KOHILICHTPUPOBAHHOMW CEPHOW KHUCJIOTBI, HW3YYE€HHE XUMHYECKHUX CBOWCTB
paz0aBiIEHHOM CEPHOM KHCIIOTHI, MPOBE/IEHNE Ka4eCTBEHHOM pEaKIMK Ha Cyb(aT-
MOH W HaOJIoJieHue MpU3HaKa e€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3UYEeCKUMHU
cBoiicTBamMu a3ota, (ocdopa U UX COEAMHEHUN (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEpUAIOB), 0Opa3liaMu a30THBIX U (POCHOPHBIX yIOOpEHUIl, MOTyUeHuUE,
coOupaHue, paclo3HaBaHHE€ U HW3YYEHUE CBOWCTB aMMHUakKa, NPOBEICHUE
KaueCTBEHHBIX PEAKIMil HA MOH aMMOHUS U (pochaT-uoOH U U3ydeHHEe NPU3HAKOB
MX MPOTEKaHUs, B3aUMO/IEVCTBUE KOHLIEHTPUPOBAHHOM @30 THOM KUCJIOTHI C MEBIO
(BO3MOHO  HCTOJIb30BAaHUE  BHUJICOMATEPUATIOB),  M3Yy4Y€HUE  Mojenen
KPUCTAUIMYECKUX PEETOK anmasza, rpadura, ¢yiuiepeHa, O3HAKOMIIEHHE C
IpOLECCOM aACOpPOLMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOUCTBOM MPOTUBOTa3a, MOJyYEHUE, COOMpaHUe, pacllO3HABAHUE U U3yUECHHE
CBOMCTB YTJIEKUCIIOTO Ta3a, MPOBEICHUE Ka4eCTBEHHBIX PEaKIii Ha KapOoHaT 1
CUJIMKAT-UOHbl MU HW3YyYEHHE NPU3HAKOB MX MPOTEKAHMS, O3HAKOMJIEHHE C
MPOJAYKUMEH CWIMKATHOW MPOMBIINUIEHHOCTH, PEUICHHE 3KCIEPUMEHTAIbHBIX
3aJ1a4 1o TeMe « BaxxHelnme HeMeTauIbl U UX COEIUHEHUS) .

MeTaJJIbl M KX COEIMHEHMSI

OO0mas xapakTepruCTHKa XUMUYECKUX JIEMEHTOB — METANIOB HA OCHOBAHUHU
UX nonoxeHus B llepmomnueckom cucTteMe XuMHuuecKux diemeHtoB J[. .
MenneneeBa u cTpoeHus: aroMoOB. CTpoeHue MeTaioB. MeTtaimueckas CBA3b U
METAUIMYECKAs] ~ KPUCTAUIMYECKAss  pPEIIETKA.  DJIEKTPOXUMHYECKHU PNl
HaIpsDKeHUH MeTaioB. OU3NYECKHe U XUMUYECKHE CBOMCTBA MeTauioB. O0IHe
CIOCOOBI TOJy4YeHUs: MeTawioB. [loHSATHE O KOPPO3UU METAUIOB, OCHOBHBIC
CIocoObl 3anmThl WX OT KOppo3uu. CruiaBel (CTajlb, YYT'YH, TIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIUIEHHOCTH.

[[lenounbie MeTaIBL: MOJOXKEHUE B [lepnoauueckoil cucteMe XUMUYECKUX
anemeHToB J[. 1. MeHneneeBa, CTpO€HUE MX aTOMOB, HaXOXKJECHHUE B MPUPO/IE.
du3nueckue U XUMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaimusi). OKCuasl U



TUAPOKCUABI HaTpusi W Kanmus. [IpuMEHEHME IIEJTOYHBIX METAUIOB U UX
COEIUHEHUM.

[[lenoyHO3EMENBHBIE METAUIBI MAarHUM W KaJIbIUMU: TIOJOKEHUE B
[lepunonuueckord cuctemMe xuMudeckux sneMmeHToB /. M. MenneneeBa, ctpoeHue
WX aTOMOB, HaXOXJeHUe B mpupoe. PU3nyecKkue 1 XMuMHUYECKHE CBOMCTBA MarHus
U Kanblus. BaxHeillme coeauHeHusi Kaiublus (OKCUZ, THUAPOKCHUM, COJIM).
XKécTkocTh BOABI M CITOCOOBI €€ yCTPaHEHUSI.

AmoMuHUI: oJio)keHue B [leproanyueckoil cucteMe XMuMUYECKUX AJIEMEHTOB
J. . MenneneeBa, CTpO€HHE aToOMa, HaxOXKJAEHUE B npupone. PU3nUEeCcKUe U
XUMHUYECKHE CBOMCTBA ATFOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCUAA M THAPOKCHUAA
ATIOMUHMUSL.

Kenezo: nonmoxenue B [lepuoanueckoil cCHCTEME XUMHUECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpoeHHE aToMma, HaXOXIAE€HHWE B npuponae. Puznyeckue U
XUMUYECKHE CBOMCTBaA Kene3a. OKcHbl, TuapoKcu bl v cos xenesa (II) u xxenesza
(IIT), ux cocTa, CBOKWCTBA U MTOJTyYECHUE.

Xumuueckui IKcnepumenm:

O3HaKOMJIEHME C OOpa3laMud METAUIOB U CIUIABOB, UX (U3UYECKUMU
CBOMCTBAMM, HW3YUYEHHE PE3YJIbTATOB KOPPO3UU METALIOB  (BO3MOXKHO
MCMOJIb30BaHUE BHJIEOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJCHCTBUSI OKCHJIA
KaJbllMd M HaTpusi C BOJOM (BO3MOXKHO HCIOJIb30BAaHUE BUICOMATEPHUAIIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOIIECCA TOPEHUS HKENE3a B KUCIOPOIE
(BO3MOHO  MCIOJB30BAHHE BHUACOMATEPHUANIOB), MPHU3HAKOB MPOTEKAHUS
KauE€CTBEHHBIX PEAKLU HAa MOHBI: MarHusi, KaJblMsl, aJlOMUHUS, LIMHKA, JKeje3a
(II) u xxene3a (III), memu (II), HAOMOMEHNE M OMHCAHUE TIPOIECCOB OKPAIIMBAHHUS
IJJAMEHM WOHAMM HATpUs, KaMsid W Kajdblusa (BO3MOYHO UCIOJb30BaHUE
BHJIEOMAaTEPUAJIOB ), UCCIIEA0BaHUE aM(DOTEPHBIX CBOUCTB TUAPOKCHIA ATTFOMHUHUS
Y TUJIPOKCHUIA [IMHKA, PEIICHUE SKCTIEPUMEHTATILHBIX 33]1a4 110 Teme « BakHei e
METAJUIBl U UX COCIUHEHUS».

XUMUA U OKpYKaWas cpeaa

BemectBa 1 Marepuanbsl B IOBCEIHEBHOW >KU3HHM 4Ye€JIOBEKa. be3zomacHoe
WCTIOJIb30BaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObITy. IlepBas momotp npu
XUMUYECKHUX 05KOTaX U OTPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKaroliel cpenbl (mpeaeibHas JoImycTUMas
KOHIIeHTpanus BemiecTs, nanee — [1JIK). Ponas xumuu B pereHnn 3K0JI0rn4ecKux
npooJieM.

Xumuueckuit IKCnepumenm:

M3y4yeHHEe 00pasIoB MaTepUaloB (CTEKJIO, CIUIAaBbl METALIOB, MOJHUMEPHbIC
MaTepuabl).

Mesicnpeomemmnuie ceasu



Peammzanms MeXnpenMeTHbIX CBS3€M NPHU M3YYEHUM XUMHMM B 9 Kiacce
OCYLIECTBIISIETCSI 4epe3 UCIOJIb30BaHME Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATHUMN, SBIIIOIIMXCS CUCTEMHBIMU I OTJAEIbHBIX IPEIMETOB
€CTECTBEHHO-HAYyYHOTI'O LIMKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAyYHBIA (DaKkT, TUMOTE3a, 3aKOH,
TEOpuUs, aHalW3, CHHTE3, KiIacCU(UKaLUus, MEPUOJAUYHOCTh, HAOIIOIECHUE,
AKCIEPUMEHT, MOJEIMPOBAHUE, HU3MEPEHHE, MOJIEb, SBICHUE, MNapHUKOBBIN
3¢ eKT, TEXHOIOTHS, MaTepHaJIbI.

®usuka: marepus, aroM, O>JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIW]I,
M30TONbI, PAAUOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUYECKHA 3apsil, MPOBOIHUKHU,
MOJIYyIIPOBOJAHUKH, JUANEKTPUKHU, (POTOIJIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperatHoe COCTOSIHUE BEIIECTBA, I'a3, PaCTBOP, pACTBOPUMOCTh, KPUCTAILTMYECKAT
peméTka, CruiaBbl, (U3MUECKUE BEIMYUHBI, €AUHUIBI U3MEPEHHS, KOCMUYECKOe
MIPOCTPAHCTBO, INTAHETHI, 3BE3/1bI, COJHIIE.

buonorust: porocunre3, npixanue, 6uocdepa, s3KocuUcTEMa, MUHEPATbHBIE
y100pEeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHhI, IUTATENIbHbIE BEIIECCTBA.

I'eorpadus: armocdepa, runpocdepa, MUHEpalbl, TOPHbIE MOPOMbI,
IIOJIE3HBIE HCKOIIAEMBIE, TOTUIMBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUsA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE pe3yJbTaTbl OCBOEHUSI NPOTPAMMbl OCHOBHOI'O OOILEro
00pa3oBaHusl JTOCTUTAIOTCS B XOJ€ OOy4YEHUS XMMHHM B €IMHCTBE y4eOHOU U
BOCIIUTATEIbHOU AEATEIbHOCTH B COOTBETCTBUY C TPAAULMOHHBIMUA POCCUNCKUMHU
COLMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU LEHHOCTAMM, NPUHATHIMUA B
o0IlIeCTBE NpaBWIaMU KW HOPMaMU IOBEJEHUS M CHOCOOCTBYIOT IpoLEccCaM
CaMOTIO3HAHMS, CAMOPA3BUTHSI M COLMATU3ALUHT 00YYarOIIUXCS.

JIMYHOCTHBIE  pe3yJdbTaThl  OTPAKAIOT TOTOBHOCTh  OOYYaIOLIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOW TO3UTHUBHBIX IEHHOCTHBIX OpHUEHTAUUH W
pacilMpeHue OMbITa IeITeIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOI 0 BOCTTUTAHMS:

LIEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAYyYHOMY HAcJEIUI0, MOHUMAHUS 3HAYEHUS XMMHYECKOW HAyKu B >KU3HH
COBpPEMEHHOTO OOINECTBa, CIIOCOOHOCTH BJAJETh HJOCTOBEPHOU MH(pOPMAIUEH O
MEPEAOBbIX JOCTHKEHUAX U OTKPBITHUSX MHPOBOM M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPONUCTBE MUpa U OOIIIECTBA;

2) rpa’KIaHCKOT0 BOCTIUTAHMS:

MPEACTABIIEHUSI O COUMAIbHBIX HOPMax M IMPAaBWIAX MEXIMYHOCTHBIX
OTHOILIEHUHA B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEILCKOM, TBOPYECKOW W JPYrux  BUAAX
JeSTEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM AESITENbHOCTU MpHU
BBIMIOJIHEHUU Y4E€OHBIX, IO3HABAaTEIbHBIX 33/7a4, BBINOJHEHUH XUMHUYECKUX
AKCIEPUMEHTOB, CO3JaHUH YUE€OHBIX TPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAHU IO
M B3aUMONIOMOIIM B Mpolecce ATOM Y4yeOHOM MAesTeNbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TMOBEIACHUE M IMOCTYIIKM CBOMX TOBAapUILEH C IMO3ULUA
HPABCTBEHHBIX U IIPABOBBIX HOPM € YYETOM OCO3HAHUS MTOCIIEACTBUM IOCTYIIKOB;

3) HEHHOCTH HAYYHOT' 0 IO3HAHMS:

MHUPOBO33PEHUYECKNE NPEACTABICHUS O BELIECTBE U XUMHMYECKOW pEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTaBIIAIOIINE
OCHOBY JJI1 TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTUHBI MUPA, MPECTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUSA MPHUPOJbI, B3aUMOCBS3SX YEJIOBEKAa C
MPUPOTHOM CPESOH, O POJIM XUMHUHU B MO3HAHUM 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHbIE MOTUBBI, HAMPABICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMHUH, HEOOXOAUMBIE 11 OOBSICHEHUS HAOIIOAAaCMBIX MPOIECCOB U SBJICHUM,
MO3HaBaTeIbHOM, MHPOPMAIIMOHHONW W YHUTATENbCKOW KYyJIbTYpPbhl, B TOM YHUCJIE
HABBIKOB CaMOCTOATEIbHON paboThl C Y4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPaTypoil, AOCTYNHBIMH TEXHUYECKUMH CpEACTBAaMU HH(POPMALMOHHBIX
TEXHOJIOTHH;

WHTEpEeC K OOYUYEeHHI0O W TO3HAHUIO, JIF00O03HATEIHbHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K CaMOOOpa3oBaHMIO, TIPOEKTHOM H  HCCJEI0BATENbCKOU
JeSTENIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBlICHHOCTH M YPOBHS OOydYeHHUS B
JlaJbHEHIIeM;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

OCO3HAaHWE LEHHOCTH JKM3HH, OTBETCTBEHHOIO OTHOUIEHHS K CBOEMY
3/I0pOBBIO, YCTAHOBKM Ha 370POBBbIN 00pa3 >KM3HU, OCO3HAHME IMOCIIEACTBUN U
HENpPUSITHE BPEAHBIX MPUBbIYEK (YIOTPEOJIEHUS AIKOTOJIs, HAPKOTUKOB, KypEHHsl ),
HEOOXOIMMOCTH COOJIIOJICHUSI TIpaBWU  O€30TMacHOCTH TPH  OOpaIieHUH C
XMUMHYECKUMU BEILIECTBAMU B OBITY U peaJIbHOM KU3HH;

5) Tpy10BOT0 BOCIIUTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MTpodecCHii U Tpyaa pa3auuHoOro poja,
YBOXEHHE K TPYLy M pe3yibTaTaM TPYAOBOW AEATEIbHOCTH, B TOM YHCJIE HA
OCHOBE NPUMEHEHUS MPEAMETHBIX 3HAHUM 1O XUMHH, OCO3HAHHBIM BBIOOD
VMHAUBUYAJIbHOM TPAEKTOPUU MPOJOJKEHUS 00pa30oBaHUs C y4ETOM JMUHOC THBIX
MHTEPECOB U CIOCOOHOCTU K XUMHUH, 0OIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN,
yCHENHOU PO (hecCuoOHATbHOM AESTENbHOCTH U pa3BUTHUSI HEOOXOIUMBIX yMEHUH,
TOTOBHOCTb 3/IalITUPOBATHCS B TPOPECCUOHATILHOM Cpee;

6) 3K0JI0rH4eCKOIro BOCIIUTAHUSL:

AKOJIOTUYECKH IEIeCO00pa3HOe OTHOIIEHUE K MNPUPOJAE KaK HCTOUYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBaHUS, IOHUMAaHUE LICHHOCTH 31I0POBOIO U
Oe3omacHOro oOpas3a KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznuecKoMy M TICUXHUYECKOMY 3J0POBBIO, OCO3HAHWE IICHHOCTH COOJIOCHUS
mpaBuiI 6€30MaCHOTO MOBEICHUS MPU PabOTE C BEIIECTBAMHU, a TAK)KE B CUTYAITHX,
YIPOKAIOIINX 310POBBIO U )KU3HU JIKOJIEU;

CIIOCOOHOCTH MPUMEHATh 3HAHUA, TOJlydaeMble MPH U3YYCHUH XUMUHU, JJIS
pEILIEeHUS 3a/1a4, CBI3aHHBIX C OKPYKAIOIIEH PUPOTHOU CPEIOH, I TOBBILIEHUS
YPOBHS  3KOJIOTHUECKOW  KYJIbTYpbl, OCO3HAHHS TJIOOAILHOIO XapakTepa
AKOJOTUYECKHUX MPOOJIEeM W MyTeW HUX pEIIeHUs MOCPEICTBOM METOJ0B XUMHH,
AKOJIOTUYECKOTO MBIIIEHUS, yMEHHSI PYKOBOJICTBOBAaTHCSA UM B IO3HABATEIbHOM,
KOMMYHHUKAaTUBHOM U COLMATIbHOU ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATbI

B cocrtaBe wmeranpeaMeETHBIX pPE3yJbTaTOB BBIACISAIOT 3HAYHUMBbIC IS
(GopMUpOBaHUST MHUPOBO33pPEHHUSI OOIICHAYyYHbIE TMOHATUA (3aKOH, TEOpHs,
MPUHIUI, TUNIO0TE3a, (aKT, CUCTEMA, IPOLIECC, IKCIIEPUMEHT U IPYTOE. ), KOTOPbhIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYyYHBIX YYEOHBIX MPEAMETAaX U IMO3BOJIIIOT Ha
OCHOBE 3HaHMWI U3 3TUX NPEIMETOB (POPMHUPOBATh NPEICTABIEHUE O LEIOCTHON



HAY4YHOU KapTHWHE MHpPA, U YHUBEpCAIIbHbIE YUeOHbIE JeiCTBUS (ITI03HABATEIbHbIE,
KOMMYHUKAaTUBHBIE, PErySITUBHBIE), KOTOphIE oOecTneuynBarOT (OpMHUPOBAHHE
TOTOBHOCTH K CaMOCTOATEIbHOMY IUIAHUPOBAHHWIO M OCYIIECTBICHHUIO Y4EOHOM
NEeATEIbHOCTH.

Io3naBaTe/ibHbIE YHUBEPCAJIbHbIE y4eOHbIE 1eCTBUS

ba3oBbleiornyeckue 1eMCTBUSA:

YMEHHSI UCTOJL30BaTh MPHUEMBI JOTUYECKOTO MBIIUICHUS TPU OCBOCHHUH
3HAHW: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATUN (BBIIEISATH MX XapaKTEpPHBIC
MPU3HAKKM, YCTAaHABJIMBATh B3aUMOCBSA3b C JPYTUMHU MOHATUSIMH), UCIIOJIb30BATh
MOHATHUS JJIs1 00BCHEHUS OTIENbHBIX (PAKTOB U SIBJICHUI, BHIOUPATh OCHOBAHUSA U
KpUTEpUH I KIacCU(PUKAIMU XUMUYECKUX BELIECTB M XUMHUYECKHX PEAKIIHM,
YCTaHABIMBATh MPUYUHHO-CJIEICTBEHHBIE CBSI3M MEXKAY OOBEKTAMHM H3Y4YEHUS,
CTPOUTH JIOTHUECKUE PACCYXACHUS (MHAYKTUBHbIC, IETYKTUBHBIE, 10 aHAIIOTHH),
JieNaTh BBIBOJIbI M 3aK/IIOUEHUS,

YMEHUE NPUMEHSITh B MPOLECCE IMO3HaHWS MOHATHS (MpEeIMETHbIE H
MeETanpeaIMEeTHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIEH, UCTIOb3YEMbIE B XUMU U,
peoOpa30BbIBATh IMPOKO NPUMEHSIEMbIE B XUMUN MOJIEIbHbBIE IPEICTABICHUS —
XUMHYECKUI 3HaK (CMMBOJ 3JIEMEHTAa), XUMHUYecKas ¢opmyia U ypaBHEHHE
XUMHYECKON peaklnu — MPU PELICHUH Y4eOHO-I03HABaTeIbHBIX 33/1a4, C YU4ETOM
ATUX MOJENbHBIX NPEICTABICHUI BBISBIATh U XapaKTEPU30BaTh CYILIECTBEHHBIE
OPU3HAKU M3YYaEMbIX OOBEKTOB — XUMUYECKHX BEIIECTB U XUMUYECKUX PEAKIINH,
BBISIBISITh  OOIME 3aKOHOMEPHOCTH, MPUYUHHO-CJICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B U3y4aEMbIX ITPOLIECCAX U SIBICHUSX.

Ba3oBble ncciieoBaresibCcKue 1eiC TBUS:

YMEHHUE HCIOJb30BaTh MOCTABJICHHBIE BONPOCHI B KAaY€CTBE MHCTPYMEHTA
MO3HAHMS, a TAaKKE€ B KadeCTBE OCHOBBI JJs1 (DOPMUPOBAHUSA THUIIOTE3BI TI0
MpOBEpKE MPaBUILHOCTH BHICKA3bIBAEMBIX CYKICHU;

MpuoOpeTeHne OmbITa MO IJIAHWPOBAHWIO, OPTAHMU3AIMU W TPOBEICHUIO
YUCHUYECKHX DSKCIIEPUMEHTOB, YMEHHE HaOMoIaTh 3a XOJOM TpoIliecca,
CaMOCTOSTENbHO MPOTHO3UPOBATH €0 PE3YNbTAT, POPMYIMpPOBaTH 000 OIICHUS U
BBIBO/IbI 10 pe3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIIEAOBAHUS, COCTABIISATh OTUET
0 MpoeNIaHHOM padoTe.

PaboTa c undopmanmeii:

yMEHUE BbIOMpATh, AHATM3UPOBATH W HUHTEPIPETUPOBATH HHPOPMAIIHIO
Pa3JIMYHBIX BUAOB U (POPM MPEICTABICHUS, IOJy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB
(HayyHO-TIOMyJsIpHAsE JIUTepaTypa XHUMHYECKOTO COJEp)KaHusl, CIpPaBOYHbIC
nocobusi, pecypcbl MHTepHeTa), KpUTUYECKH OLEHHUBATh MPOTUBOPEUUBYIO U
HEJI0CTOBEPHYIO HH(POPMAIIHIO;



yMEHHUE MPUMEHATh Pa3JIMYHbIe METOJbI U 3alPOCHI MPU MOUCKE U O0TOOpE
MHPOPMALIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX [JIsI BBINOJHEHUS
y4eOHBIX U M03HABATENbHBIX 33/1a4 OTPEEIEHHOT0 TUIIA, IPUOOPETEeHUE OTbITA B
o0acT MCMOJb30BaHUSA HMH(DOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHA,
OBJIaZICHUE KYJIbTYPOU aKTUBHOT'O UCTIOJIb30BaHUS PA3JIMUHbBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENBHO BEIOMPATh ONITUMATIBHYIO (hOPMY IpeICcTaBICHHUS HHPOPMAITUH U
WTIOCTPUPOBATh pelIaeMble 3a7adydl HECIOXKHBIMU CXEMaMH, JUarpaMMaMH,
apyrumu popmamu rpaduki U uX KOMOMHALIUAMU;

YMEHHE WCMOJb30BaTh M AaHAJIM3UPOBAaTH B IMpollecCce Y4yeOHOU H
MCCIIEI0BATENHCKOM ACSITENbHOCTH UHPOPMALIMIO O BIUSIHUM MPOMBIILICHHOCTH,
CEMbCKOT0 XO35MCTBAa M TPAHCIIOPTa HA COCTOSIHUE OKPY’KAIOLIEW MPHUPOIHON
Cpeabl.

KomMyHnKkaTHUBHBIE yHMBepcaJIbHbIE ydeOHble e iCTBHS:

yMEHHSI 3a/JaBaTh BOMPOCH (B XojJe Auajora U (Wiau) JUCKYCCHUH) TIO
CyLIECTBY  OOCyXkaaeMoil Tembl, (QOPMYIUPOBATH CBOU  MPEIJIOKEHUS
OTHOCUTEJIHHO BBITIOJIHEHUS IPEIJI0KEHHOM 3a/1a4u;

YMEHUSA  NPEICTABIATh  IOJyYEHHbIE  PE3yJbTaThl  IO3HABATEIbHOM
NEATEIbHOCTU B YCTHBIX M TNHCBMEHHBIX TEKCTaxX; JeJaTh MpPe3EHTALUIO
pPE3YyAbTATOB BBIMOJHEHUS] XUMHUECKOTO 3KCIIEPUMEHTA (J1a0OPaTOPHOIO OIbITA,
71a00paTOpHOM pabOTHI IO UCCIIETOBAHUIO CBOMCTB BEILIECTB, y4EOHOTO MPOEKTA);

yMeHUsI Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABAaTeIbHOM W MCCIEAOBATENbCKOM  JIEATENIbHOCTH IPU  PELICHUH
BO3HMKAIOIIMX MPOOJeM Ha OCHOBE yuéra OOIIMX HWHTEPECOB M COTJIACOBAHHUSA
no3uuui (o0cyxaeHuss, 0OOMEH MHEHUSIMHU, «MO3TOBbBIE IUTYPMbI», KOOPIUHALIUS
COBMECTHBIX JCHCTBH, ONpEJeleHHe KPUTEpUEB IO OIEHKE KadyecTBa
BBIIIOJIHEHHOM padOThI U IpyTHE).

PeryasiTuBHbIe YHUBEpPCaJIbHbIE y4eOHbIe 1eliCTBUA:

YMEHHE CaMOCTOSITEIbHO OMNPEAENATh LEIH JIEeATeIbHOCTH, MIAHUPOBATh,
OCYILECTBISITh, KOHTPOJIUPOBATH U MPHU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JesITEIbHOCTh, BbIOUpaTh HanboJiee 3pPekTrBHBIE CIOCOOBI PElIeHUs] YUeOHbIX U
MO3HaBaTeIbHBIX 33Jla4, CaMOCTOSATEIbHO COCTaBISITh WM KOPPEKTUPOBATH
MPEUIOKEHHBI aIrOPUTM JEHCTBUU IIPU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJIy4€HHUsSI HOBBIX 3HAaHMM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBAaTh COOTBETCTBUE MOJYYEHHOTO pe3yJbTara 3asBJIICHHOW LENu, yMEHHE
MCIIOJIb30BaTh U AHATU3UPOBATh KOHTEKCTHI, IPEAJIaraéMbl€ B YCJIOBUU 3aJaHUI.

HNPEAMETHBIE PE3YJIBTATHBI

B cocrtaBe mnpenMeTrHbIX pe3yibTaTOB IO OCBOEHUIO 0053aTEIbHOTO
COJEp>KaHUsA, YCTAaHOBJIEHHOTO [aHHOW (enepaipHON padodeil mporpamMmon,
BBIACIISIIOT: OCBOCHHbIE OOYYAIOIIMMUCS HAy4YHbIE 3HAHMS, YMEHHUS U CIIOCOOBI



neicTBui, crnenmuduueckue I TPEAMETHONW o0macTh  «XUMHs», BHUIBI
NEATEIbHOCTH MO TMOJYYEHHIO HOBOTO 3HAHWs, €ro HUHTEepIpeTaluu,
npeoOpa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX y4€OHBIX U HOBBIX CUTYyAIIHSX.

K koniry oOy4enus B 8 ki1acce npenMeTHbIE pe3ysIbTaThl HA 0a30BOM yPOBHE

JOJDKHBI OTpaXkaTh C(hOPMHUPOBAHHOCTD Y 00 yJArOIIMXCSI YMEHHN:

e PACKPBIBATH CMBICI OCHOBHBIX XHUMHYECKHX MOHSATHUN: aTOM, MOJIEKYJIA,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOPOTHAS ¥ HEOTHOPOIHAS ), BAICHTHOCTh, OTHOCUTEIILHAS aTOMHAS 1
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEUIECTBA, MOJIb, MOJSIpHAs Macca,
MacCcoBas 10JII XUMHAYECKOT0 DJIEMEHTA B COSUHEHUH, MOJISIPHBINA 00BEM,
OKCHJ], KUCJIOTa, OCHOBAHHUE, COJIb, AIEKTPOOTPHULATENBHOCTb, CTEIEHb
OKUCJICHUS, XUMHUYECKas pPeakius, KiIacCuUKaius peaxkiui: peakiuu
COCIMHEHUSI, PEAKUUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUS, PEaKIuu
oOMeHa, 3K30- U YHIO0TEPMUUYECKHUE PEAKIUH, TEIJIOBOM 3PPEKT peakiuu,
SAAPO aToMa, DJIEKTPOHHBINM CJIOW aroMa, aTroMHas OpOUTalb, paguyc
aToma, XUMHUYECKasi CBS3b, MOJIIPHAs U HEMOJSIpHAs KOBAJICHTHAsl CBS3b,
WOHHAsl CBSI3b, UOH, KATUOH, aHUOH, PacTBOP, MaccoBasi JOJIsl BEIIECTBA
(Mpo1IeHTHAs KOHIIEHTPAIIKsI) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX TMOHSITUU U
MPUMEHSTh 3TU MOHATHUS TPU OMUCAHUH BEIECTB U UX MPEBPAILICHUM;

e HCIOJBh30BaTh XUMHUYECKYI0 CHUMBOJIMKY [JIsI COCTaBIeHHS (GOpMy
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpEAeNsITh BAJICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKHUCJIEHHS  DJIEMEHTOB B  OMHApHBIX  COEAMHEHUSX,
MPUHAJIEKHOCTh BEHIECTB K OMNPEAEIEHHOMY KIIACCY COEIMHEHHM IO
dbopmynaMm, BHUI XUMHUYECKOW CBS3M (KOBAIGHTHass W HWOHHAs) B
HEOPTaHUYECKHUX COCTUHCHUSX;

e packpsiBatb cmbica llepuonuueckoro 3akona JI. U. Menpaeneesa:
JTEMOHCTPUPOBATh MOHWMAHUE TEPUOIUIECKON 3aBUCHUMOCTH CBOMCTB
XUMHYECKHUX 3JIEMEHTOB OT MX MoJoxeHus B llepuonnueckoin cucreme,
3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YUEHHUS, 3aKOHA ABOTaJIpO;

e OINKCHIBATh M XapakTepu3oBaTh TaOMuHyto Qopmy Ilepuoauueckoit
CUCTEMbl XMMHYECKHX DJIEMEHTOB: pa3inyarh TMOHATHUS «TJIABHAS
noarpynna (A-rpymnmna)» u «no6oynas noarpynna (b-rpynmna)», mansie u
0OJIbIIIUE TEPUOJIbI, COOTHOCHUTH OOO3HAYEHHUS, KOTOPHIE HUMEIOTCS B
tabmmuie «llepuonuueckass cuctemMa xumudeckux ssementoB JI. W.
MenpneneeBay C YUCIOBBIMU XapAKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTAB U 3apsij si/ipa, 0011Iee YUCIIO0 SIEKTPOHOB
Y pacrnpeiesieHUe UX Mo JIEKTPOHHBIM CJIOSM);

KJacCU(UIIMPOBATh XUMHUYECKUE SJIEMEHThI, HEOPTaHNYECKHE BEIIECTBA,
XUMHUYECKUE PEAKIMHU (M0 YUCIYy U COCTaBY YYaCTBYIOIIMX B PEAKIUU
BEIIIECTB, TI0 TEIIIOBOMY 3 (eKTy);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOWCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, TIOATBEPKAas ONTMCAHNUE TPUMEPAMH MOJICKYJISIP HBIX
YPAaBHEHUMN COOTBETCTBYIOLIUX XUMUUECKUX PEAKIINM;

MIPOTHO3UPOBATH CBOKMCTBA BEIIECTB B 3aBUCUMOCTH OT X KAYECTBEHHOT O
COCTaBa, BO3MOXXHOCTH TIPOTEKAHUS XWUMHUYECKHX TNPEBpAICHUA B
Pa3IMYHBIX YCIIOBUSX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MacChl
BEIIECTB, MACCOBYIO JIOJI0 XWMHUYECKOTO »3JeMeHTa 1o ¢opmyre
COEAMHEHHUSI, MaCCOBYIO J0JI0 BEILIECTBA B PACTBOPE, MPOBOIUTH pacyEThI
[0 YPABHEHUIO XUMHYECKOU PEaAKIINH;

MIPUMEHSTh OCHOBHBIEC OTIEPAIlUU MBICIUTEILHOU eI TEILHOCTH — aHAJIN3
U CUHTE3, CpaBHEHHE, 000OIICHHE, CUCTEMAaTU3allNI0, KIacCU(PUKAIIUIO,
BBISIBJICHHE MPUYMHHO-CJICJICTBEHHBIX CBSI3€A — JJIsl U3YUYEHUSI CBOWCTB
BEIIECTB U XUMHUYECKUX PEAKIMM, €CTECTBEHHO-HAYYHbIE METOIbI
MO3HAHUA — HAOIOJeHUE, WU3MEpPEHHE, MOJICIMPOBAHHUE, SKCIIEPUMEHT
(peanbHbIN U MBICIICHHBIN);

CIelnoBaTh  MNpaBWJiaM  TOJIb30BaHUS  XMUMHUYECKOW  Mmocynou U
naboparopHBIM 00OpYIOBaHWEM, a TaKKe NpaBWIaM OOpalieHHus ¢
BEILIECTBAMH B COOTBETCTBUM C HWHCTPYKUUSIMHU 10 BBIITOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKHX OIBITOB TO TMOJYYEHHI0O M COOHMPAHHUIO
ra3o00pa3HpIX BeEMmECTB (BOAOPOJAa M KHCJIOPOJaa), MPUTOTOBICHHUIO
PAacTBOPOB C ONPEAECIEHHON MAaCCOBOM JI0JIEW paCTBOPEHHOTO BELIECTBA,
IUITAHUPOBaTh W TPOBOJWUTH  XMUMHYECKHE  JIKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIENOYEH U KHCJIOT C TOMOIIbIO MHANKATOP OB
(;makmyc, perondranenH, METUJIOPAHX U JPYTHE).

K koHiry oOy4enus B 9 kj1acce npeMeTHbIE pe3ysIbTaThl HA 0a30BOM yPOBHE
JOJDKHBI OTpaXkaTh C(POPMHUPOBAHHOCTD Y 00yUaIOIINXCSI YMEHUI:

PacKpbhIBaTh CMBICI OCHOBHBIX XHMHUYECKHX ITOHSATHN: XUMHWYECKHMA
DJIEMEHT, aTOM, MOJICKYyJia, WOH, KAaTWOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO’)KHOE BEIIECTBO, BAJICHTHOCTbH, DJIEKTPOOTPHIIATEIILHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKash PEaKIus, XUMUIECKasl CBSA3b, TEIIOBOH d(dekT
peaKkiuu, MOJb, MOJSPHBIA  O00BEM, pacTBOp,  DIIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIMTUIECKAS JTUCCOIMAINS, PEAKIIMd HOHHOTO
oOMeHa, Karaqm3aTop, XUMHYECKOE paBHOBEcHe, OOpaTuMble U



HEOOpaTUMBbIE PEAKIUH, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIIMH,
OKHUCJIUTENNb,  BOCCTAHOBUTENIb, OKHUCJIEHHE W  BOCCTAaHOBIICHHUE,
amtoTponusi, aMpOTEPHOCTh, XUMHUUYECKasl CBSI3h (KOBAJICHTHAsI, HOHHAS,
METAUIMYECKAs), KpHUCTAUIMUECKas PEHETKa, KOpPpO3Us METAIUIOB,
CIUIaBbI, CKOPOCTb XHWMHWYECKOW PEaKIUH, IPEAEIbHO AOIyCTUMAas
koHueHtpauus [TJIK BemecTna;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHA U
MIPUMEHSATh 3TH NOHATHUS ITPU OMUCAHUU BELWIECTB U UX MPEBPAILEHUM;
UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY Ui COCTaBJieHUS (QOpMyI
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIINM;

ONIPEAEIIATH BAJICHTHOCTh U CTENEHb OKUCJIEHUS] XUHMUYECKHX 3JIEMEHTOB B
COCIVMHEHUAX pAa3JUYHOTO COCTaBa, IIPUHAJICKHOCTh BELIECTB K
OTIPEeACIEHHOMY KJIaCCy COEIMHEHMH 1o (opmysaMm, BUJ XUMHUYECKOU
CBSI3M (KOBA&JIEHTHAs, WOHHAsA, METaIMUYecKas) B HEOPraHMYeCKUX
COEAMHEHUSIX, 3apsij] MOHA [0 XUMUYECKOU (hopMylie, XapakTep cpenbl B
BOJIHBIX PaCTBOPAX HEOPTaHWY €CKUX COETMHEHU M, TUIl KPUCTAJUIMY ECKO U
PEETKN KOHKPETHOTO BEILIECTBA;

packpsiBath cMbica Ilepuoamyeckoro 3akona [I. M. MenpneneeBa u
JEMOHCTPUPOBATh €ro IIOHMMAHME: OIMCHIBATb M XapaKTEpU30BATH
tabnmuunyio ¢opmy I[leproauueckoil CUCTEMbl XUMUYECKUX AJIEMEHTOB:
pa3nuuarh TMOHATHS «IJaBHas mnoArpynma (A-rpynma)» U «mnobdodHas
noarpynna (b-rpynma)», mameie W OoJibIIME TMEPUOABI, COOTHOCHTH
0003Ha4YeHUs, KOTOpPHIE UMEIOTCA B MEPUOAUYECKON Tabiuie, C
YHCJIOBBIMH  XAPAKTEPUCTUKAMH  CTPOEHHS  aTOMOB  XMMHYECKHUX
AIIEMEHTOB (COCTaB MW 3apsa sapa, oOIlee YHCIO JJIEKTPOHOB U
pacrmpeneneHie HMX 10 DJJIEKTPOHHBIM CJOSIM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB AJIEMEHTOB U WX COCIUHEHUW B
Mpeenax MajblX NEPUOJA0B U IMIABHBIX MOJArPYNN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMHUUYECKUE 3JIEMEHThI, HEOPraHMUYECKHE BEIIECTBA,
XUMHYECKUE peaklud (M0 YUCIY U COCTaBY YYacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3PQEKTY, M0 U3MEHEHHUIO CTENEHEeW OKHCIICHUS
XUMHUYECKHUX JIEMEHTOR);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME W CHEHU(PUUECKHE XUMUYECKUE
CBOMCTBA MPOCTBIX U CJOXHBIX BELIECTB, IOJATBEPXKAAs ONHCAHUE
IIPUMEpPaMH MOJIEKYJSIPHBIX M HWOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKLUH;

COCTAaBJIATH YPABHEHUS AJIEKTPOJUTUYECKOM JUCCOLMALMU KHUCJIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMI HOHHOT O



oOMeHa, ypaBHEHHMsS pEaKlIUd, MOITBEPKIAIOUIMX CYIIECTBOBAHHE
TCHETUYECKOM CBSI3U MEXK/TY BEIIECTBAMHU PA3JIMIHBIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHUCJIMTEILHO-BOCCTAHOBHUTEIBHBIX —PEAKITHIA
MOCPEACTBOM COCTABJICHUS SJICKTPOHHOTO OallaHCca dTUX PeaKIuii;
MPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCHMOCTH OT MX CTPOCHUS,
BO3MOXHOCTH TMPOTEKAaHUS XUMHUYECKUX TMPEBpaIICHUH B Pa3IMYHBIX
YCIIOBHSIX;

BBIYUCJATh OTHOCHTEILHYID MOJIGKYJSIDHYIO W MOJISIPHYIO MacChl
BEIIECTB, MACCOBYIO JOJI0 XHMHUYECKOTO »3JeMeHTa 1o ¢opmyre
COEAMHEHMSI, MACCOBYIO JI0JIIO BEILIECTBA B PACTBOPE, MPOBOIUTH pacyEThI
10 YPaBHEHHUIO XUMHUYECKOU PEaKIIHH;

coOoaTh  TpaBWjia  TMOJB30BAaHUSA  XUMHYECKOM  TOCYIOW |
nabopaTopHbIM  000PYyIOBAaHUEM, a TakkKe MpaBuiIa OOpaleHus C
BEIIECTBAMU B COOTBETCTBMM C WHCTPYKIUSMH II0 BBITIOJHEHUIO
Ja00paTOPHBIX XUMHUYECKUX OMNBITOB MO TMOJYYEHUIO W COOUpPAHHUIO
ra3o0o0pa3HbIX BEUIECTB (AMMHAKa U YTJIEKUCIIOTO ra3a);

OPOBOJWTH  PEAKIMM, TOJTBEPXKIAIONIMEe KAaueCTBEHHBIM  COCTaB
Pa3JIMIHBIX BEIIECTB: PACIIO3HABATH OIMBITHBIM ITyTEM XJIOPHUI-, OPOMHU/I-,
uoaua-, kapOoHar-, ¢ocdar-, cwimkar-, cyibdar-, TUAPOKCUI-UOHBI,
KaTHUOHBI aMMOHHS M MOHBI W3YYEHHBIX METAUIOB, MPHUCYTCTBYIONIHE B
BOJTHBIX PaCTBOPaxX HEOPTAHWYECKHX BEIIECTB;

MPUMEHSITH OCHOBHBIE OTEPaIi MBICIUTEIHHOM JASSITEIbHOCTH — aHAIIU3
U CHUHTE3, CpaBHEHHE, O0O0O0OIIeHHWEe, CUCTEMATH3aIUIO, BHISBICHHUE
MPUIUHHO-CIICICTBEHHBIX CBSI3€H — 11 M3YyYEHHs CBOWCTB BEUIECTB H
XUMHUYECKUX PEAKIHA, ECTECTBEHHO-HAyYHbIE METOJbl TO3HAHUA —
HaOJII0/IeHNe, M3MEpPEHUE, MOJCITUPOBAHHUE, DKCIIEPUMEHT (PEaTbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos
Ne HaumeHoBaHMe pa3ieioB U JJeKTpoHHbIE (1 poBbIE)
KourtpoabHbie IIpakTuyeckue
n/n TeM NMpPOrpaMMbl Bcero o0pa3oBareJibHbIE peCypChl
padoTbI padoTbI
Paznea 1. [lepBoHavajibHbIe XUMUYECKHE MOHSITUSI
Xumusi — BakHast 00J1aCTh

11 €CTEeCTBO3HAHUS U 5 ) bubmuoreka IIOK

' MPAKTUYECKON ESITEIIbHOCTH https://m.edsoo.ru/7f41837¢

YeJoBeKa

12 BemectBa u xumuueckue 15 1 bubmmoreka [JOK

' peaxiuu https://m.edsoo.ru/7f41837¢

Hroro no pasneny 20

Pa3neu 2. BaxxHeiinmme npeacTaBuTe /M HEOPraHu4de CKMX BelleCcTB
21 Boznyx. Kucmopon. ITonstue 6 bubnnoreka [IOK

) 00 oKcHIax https://m.edsoo.ru/7f41837¢
29 Bonopon. Ilonsitue o kucimorax g 1 bu6mmoreka [JOK

' U COJIAX https://m.edsoo.ru/7f41837¢c
23 Bona. PactBopsl. [Tonsitre 06 5 | | bu6motexa LIOK

' OCHOBAaHHUSAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJT1aCChl 1 1 1 bubmuoreka IIOK

' HEOPTraHUYECKUX COCTMHEHU I https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paznean 3. [lepuoauueckuii 3axon u [lepuoanyeckas cucrema xumuyeckux 3jeMeHTOB JI. U. MennesieeBa. CTpoeHue aToMOB.

Xumuueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBHUTEJJIbHbBIE peaKknuun




Ilepuoauueckuii 3aKOH U

31 [lepnonnueckas cucrema ; bubnnoreka LIOK
' XUMHYECKUX 35eMeHToB J[. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue aToma
Xu .
52| Omenemio- ; Bsorea LIOK
) https//m.edsoo.ru/7f41837¢
BOCCTaHOBUTEIbHBIE PEAKIINU
Bu6nunoreka [JOK
4 15
TOTO HO pasierty https://m.edsoo.ru/7f41837¢
bu6nmoreka [JOK
PesepBHOE Bpems 3
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIACC

KosmuecTBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM @ poBbie
Ne n/mt P Konrpoabnsbie | IIpakTnyeckue (uacpp )
NMPorpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoTbI
pecypchl
Pa3neq 1. BemecTBo M XuMHYecKue peakiuu
11 [ToBTOpEeHME 1 yriyOeHne 3HaHUM 5 1 bubnuoreka LIOK
' OCHOBHBIX pa3/IesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnmoreka [IOK
' peaxmui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAs AUCCOLIMALHSL. g | | bubnmoreka [IOK
' XVUMHYECKHE PEAKIIMH B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Paznea 2. HemeTasibl M X coeIMHE HUSA
OOmast xapakTepuCTHKa XUMHYECKUX bubmuorexa [IOK
2.1 4 1
aneMeHTOB VIIA-rpynmel. ['anorens https:/m.edsoo.ru/7f41a636
OOmast XapakTepucTHKa XUMUYECKUX
2.2 BJIeLl\I;[liHTOE VIAp nbl. Cepau eé 6 Bubmmorera LOK
' [PYITHBL. £-ep https://m.edsoo.ru/7f41a636
COCTMHEHUS
06 apaKkTepuCTHKa ec
23| veventon VApymms Asor, dochop s | 7 || Budmorem LOK
) DJIEMEHTO “TPYHTIRL A30T, P https://m.edsoo.ru/7f41a636
COETMHEHHUS
06 Ka XUMHYECKHX
24| nevenron IVA-rpymm. Yeaepoa ; 1 , | BumoremlOK
) . . TPYIIIBL YTIICpON https://m.edsoo.ru/7f41a636
KPEMHUM U UX COETUHEHUS
Hroro no pasneny 25




Pa3znes 3. MeTa/sibl M X cOeIMHE HUS

3.1 OO0ume cBOWCTBA METAILIIOB 4 bubmnorexa [OK
https://m.edsoo.ru/7f41a636
bubmuoreka IIOK

2 B i 1
3 KHENIIME METAJUIBI U UX COETUHEHUS 6 https/m.edsoo.rw/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumusi u OKpyKawmas cpeaa
4.1 BemectBa 1 MaTepuansl B )KHU3HH YeJIOBEKA 3 buomorera IOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa [OK
p p https://m.edsoo.rw/7f41a636
OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68







IHHOYPOYHOE INTAHUPOBAHHUE

8 KJIACC
KosmnyecTrBo yacoB DJIeKTPOHHBbIE
Ne HMara uu@ poBbie
Tema ypoka Kourpoabnsie | Ilpakruyeckue
n/n Bcero HU3ydeHust o0pa3oBaTeJbHbIE
padoThbI padoTbI
pecypcesl
1 IIpenver xumuu. Poinp XuMuu B )KU3HA 1 bubnuoteka [IOK
yesioBeka. Terna u BelecTa 04.09.2024 | https://m.edsoo.ruw/ff0d210c
5 ITonsiTve 0 METOIaX TTO3HAHUS B 1 bub6auoreka [IOK
XUMHUH 06.09.2024 | https://m.edsoo.ru/ff0d227¢
[Tpakrnueckas padora Ne 1 «IIpaBuna
3 paboThI B 1a0OpaTOPUH U TIPUEMBI 1 bubnnoreka LIOK
oOpareHus ¢ 1a00paTOPHBIM 11.09.2024 | https://m.edsoo.ru/ff0d23dc
o0opynoBaHUEM)
4 Uucteie BemecTBa 1 cMecH. CiocoObl 1 bu6aunoreka [JOK
paszeneHus cMece 13.09.2024 | https://m.edsoo.ru/ff0d26ca
IT 6ota Ne 2
5 «I?;KT;IZ?{CI/I:S;{CI\I;;:; ZEH; npumepe 1 bubmmorexa LIOK
8 N PHNED 18.09.2024 | https://m.edsoo.ru/ff0d28c8
OUYHCTKU TTOBAPEHHOM COIN )»
bu6aunoreka [JOK
6 A 1
TOMBL T MOJICKYIBE 20.09.2024 | https://m.edsoo.ru/ff0d2a6¢c
. XUMHUYECKHAE DJIEMEHThI. 3HAKU | bubmuoreka [IOK
(CHMBOJIBI) XMMUYECKUX 3JIEMEHTOB 25.09.2024 | https//m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOKHBIE BEIIECTBA 1 bubmmorexa HOK
P 27.09.2024 | https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE yUCHUE 1 brbmmorexa TIOK
1YPPHOE YA 02.10.2024 | httpsy/m.edsoo.ru/fR0d2ds0




3aKOH MOCTOSHCTBA COCTaBa BCHICCTB.

bub6auoreka [IOK
10 Xu . B
Mirieckas qopuya. Baserriocrs 04.10.2024 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUUYECKHX IJIEMEHTOB
1 OtHocHUTeNbHAs aTOMHAs Macca. bu6muorexa [IOK
OTHOcCHUTEeNbHAs MOJIEKYJISIPHAS Macca 09.10.2024 | https:/m.edsoo.ru/ff0d323c
12 MaccoBast 10715 XHMHYECKOTO bu6mmoreka [IOK
AJIEMEHTA B COCIMHEHUHU 11.10.2024 | https://m.edsoo.ru/ff0d350c
13 KonundaecTBo BemectBa. Mojib. bubnuoreka [IOK
MounsipHas macca 15.10.2024 | https:/m.edsoo.ru/ff0d5230
14 DU3NYECKre U XMMUYECKUE SIBJICHUS. bu6moTteka [IOK
XUMUUECKas peakius 18.10.2024 | https://m.edsoo.rw/ff0d37fa
15 IIpu3Haku 1 ycinoBus MPOTEKaHUS bubmuotexa LIOK
XUMHUYECKUX PEaKITuit 22.10.2024 | https:/m.edsoo.rw/ff0d3al6
16 3aKOH COXpaHEHUS MacChl BEIIECTB. bubnuoreka [IOK
XUMHYECKUE YpaBHEHUS 25.10.2024 | https://m.edsoo.ru/ff0d3b88
B
|
CUECTBA O YpasHe 06.11.2024 |  https/m.edsoo.rw/ffod5708
peakiuii
Knaccugukanus XMMUYECKUX peakiuit
13 ( it — peaitt bu6muorexka [HIOK
COCMMHCHMA, Pason ’ 08.11.2024 | https//m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHuknoneauct. O0oO0IEeHne u bubmorexa LIOK
' . 13.11.2024 | https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3AIUs 3HAHUI
20 KonTtponpsHas pabora Nel o teme bubnunoreka LIOK
«BewecTBa U XMMUYECKUE PEAKLIMN» 15.11.2024 | https://m.edsoo.ru/ff0d4290
71 Bo3xyx — cmecs razos. Cocras bubnuorexa LIOK
Bo3ayxa. Kucinopom — ajieMeHT u 20.11.2024 | https://m.edsoo.ru/ff0d448e




IMpOCTOC BCHICCTBO. O30H

dus3nyecKre ¥ XMMUYECKHE CBOMCTBA

22 Kucopoza (peakiiuu OKUCICHUS brbmmorexa TIOK
PO K ’ 22.11.2024 | https//m.edsoo.ru/ff0d4614
roperue). [lonsrue 06 okcuaax
Crioco0Obl moTydeHus KUCIopoaa B
23 71a00paTOPUH U TTPOMBIIITIEHHOCTH bubmorexa [IOK
' 27.11.2024 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
TennoBoit 3ddexT XumMHuecKon
24 peakiuu, MOHsATUE O bu6muorexa [IOK
TEPMOXUMHUYECKOM YpPaBHEHUH, SK30- U 29.11.2024 | https:/m.edsoo.rw/ff0d4790
SHJOTEPMHYCCKUX PEAKITHSIX
T .
35| sarpemene novama, novotu e Bamoneia LIOK
P R 04.12.2024 | httpsy/m.edsoo.ny/f0d4c4a
MpeI0TBpAILCH U
IT 6ota Ne 3
%6 | lonyerne u cosupanne icropora Bubmonera LIOK
> b PO 06.12.2024 | httpss/m.edsoo.ru/ff0ddae
W3y4eHUE €ro CBOMCTBY»
27 Bonopox — aseMeHT u nmpocToe bubnuoreka [IOK
BewnecTBo. Haxoxnenue B npupoae 11.12.2024 | https://m.edsoo.ru/ff0d4dd0
)3 dusnyecKre 1 XUMUYECKHUEe CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [I[pumenenune Bogopoaa 13.12.2024 | https://m.edsoo.ru/ff0d4dd0
29 [lonATHE O KMCIOTAX U COISAX Bubmmorexa LIOK
18.12.2024 | https:/m.edsoo.ru/ff0d50d2
30 CniocoOsI moTydeHust BOAOPO/Ia B bubnuorexa [IOK
naboparopuu 20.12.2024 | https://m.edsoo.ru/ff0d4dd0
[Tpakruueckas pabota Ne 4 o Teme
31 «[Tonydernue u coOupanue BOAOpOIa bubmorexa [OK
’ 25.12.2024 | https://m.edsoo.ru/ff0d4f42

W3Y4EHHE €T0 CBOWCTBY»




0 MounsipHbIii 00bEM Ta30B. 3aKOH bubnmnorexa [IOK
ABorazpo 27.12.2024 | https://m.edsoo.ru/ff0d542e
Brruncnenust 00néMa, KOIU4eCTBa

33 BEILIECTBA ra3a 1o €ro u3BECTHOMY bubmmorera HOK

. 10.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA WJIH 00BEMY
Beruncnenus o05EMOB ra3oB Mo
34 YPaBHEHUIO PEAKIIMY HA OCHOBE 3aKOHA bubnorexa LIOK
. . 15.01.2025 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B

35 DU3NYECKNEe U XMMUYECKUE CBOMCTBA bub6auoreka [IOK
BOJEI 17.01.2025 | https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [TorsiTue 00 bu6mmoreka [IOK
WHIUKATOpax 22.01.2025 | https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBoputens. HaceimeHHbIE

37 u HHGHaCBIIII)IeHHBIIe) pacTBOpHI. B bubmmorera HOK

24.01.2025 | https://m.edsoo.ru/ff0d5b40
MaccoBas 101 BEIIECTBa B pacTBOPE
[Tpakruueckas pabora Ne 5 mo Teme

13 «lIpuroroBiieHrE PacCTBOPOB C bubnnoreka LIOK
onpeaesEHHON MaccoBOM Aose 29.01.2025 | https//m.edsoo.ru/ff0dSeba
pPacTBOPEHHOTO BEIIECTBAY

39 KonTponbHas padora Ne2 o reme bubmuotexa LIOK
«Kucnopon. Bonopoa. Boga» 31.01.2025 | https://m.edsoo.ru/ff0d6342

40 OKcHIBI: COCTaB, KITacCH PUKaIus, bu6mmorexka [IOK
HOMEHKIJIaTypa 05.02.2025 | https://m.edsoo.ru/ff0d664e
[Tonydenue n XMMHUYECKHE CBOWCTBA

41 KI/ICJ'?:THBIX, OCHOBHBIX 1 aM(POTEPHBIX Bubmmorexa LIOK

07.02.2025 | https://m.edsoo.ruw/ff0d664e
OKCHUJIOB

4 OCHOBaHHUS: COCTaB, KIacCH PUKaIus, bubnuoreka [IOK

HOMEHKJIaTypa 12.02.2025 | https:/m.edsoo.ru/ff0d67ca




13 [TomyyeHre U XUMHYECKHE CBOMCTBA bubnmnorexa [IOK
OCHOBaHUM 14.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kwucnotsr: cocras, ktaccuduranmsi, bu6mmoTeka [IOK
HOMEHKIIaTypa 19.02.2025 | https://m.edsoo.ru/ff0dfee2
45 IlomyyeHue U XUMUYECKHE CBOWCTBA bubnmnorexa [IOK
KHCJIOT 21.02.2025 | https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYpa,
46 CHOCO(61§ 1fon )eHI/ISI XI/IMI/I‘IZEKI/IG bubmmorexa TIOK
. Y ’ 26.02.2025 | httpsy//m.edsoo.ru/00ad9474
CBOMCTBA
[Tpakruueckast padota Ne 6. Pemmenue
47 AKCIEPUMEHTAIIbHBIX 3a7a4 110 TEME bubmmorexa [IOK
«OCHOBHBIE KJTACCHI HEOPTaHUYECKUX 28.02.2025 | https://m.edsoo.ru/00ad9b7c
COCIMHEHU
48 ['eHeTnyeckas CBsA3b MEK]y KlaccaMmu bubnuorexa [IOK
HEOPraHUYECKUX COCIMHEHUN 05.03.2025 | https://m.edsoo.ru/00ad9a50
49 O0o01meHNe U cCUCTeMaTU3al s bubmmnorexa [IOK
3HAaHUU 07.03.2025 | https://m.edsoo.ru/00ad9cb2
KontponbHasg padora Ne3 mo teMe
50 "O(I:{I;F(I))BIJ{IZIIZ IZIJII;CCL;F HEO FI;HI/ITLI::ICI@IX bubmmorexa [IOK
o P 12.03.2025 | https://m.edsoo.ru/00ad9e la
COeIMHEHNH
IlepBble MOMBITKU KIaCcCU(UKALIUT
51 mﬁnqecmx JJIEMEHTOB ?IOHHL;I/IG 0 bubmmorexa [OK
' 14.03.2025 | https://m.edsoo.ru/00ad9ffa
TpyNIax CXOTHBIX AJIEMEHTOB
Ilepnoanyueckuii 3aK0
52 Hepioﬂﬁzecﬁf CI/II(:T:MI: XUMHYECKUX bubmmorexa [OK
pHol 19.03.2025 | https://m.edsoo.ru/00ada52c
anemeHToB /1. 1. MenneneeBa
53 Ilepuonpr MBI, IO IIBI bubmmorexa [OK
PO, TPYITIBL, TTOATPYH 21.03.2025 | https://m.edsoo.ru/00ada52¢c




54 Ctpoenue atoMoB. COCTaB aTOMHBIX bubnmnorexa [IOK
anep. MzoTomnbl 02.04.2025 | https//m.edsoo.ru/00ada342
C 0
S5 | atowon wnewetton Teprozmucero Eutmorem 10K
PHOA 04.04.2025 |  https://m.edsoo.ru/00ada6be
cucremsl /1. 1. MenaeneeBa
XapakTepucTUKa XUMHYECKOTO
56 BIIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [IOK
Ilepnoanueckoii cucreme /1. 1. 09.04.2025 | https://m.edsoo.ru/00ada824
Meungeneesa
3nauenue [leproguyeckoro 3akoHa
57 JUISl pa3BUTHS HAyKu U npakTtuku. J[. W. bubnunoreka LIOK
MenneneeB — yu€HblIil, Iearor u 11.04.2025 | https://m.edsoo.ru/00ada96e
rpakJaHUH
PesepBHEIii ypok. O000mEHNE U
P 7P . bub6muorexa [IOK
58 cucTeMaTu3aIvs 3HaHu i /
. 16.04.2025 | https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
59 HNonnas xumuyeckasi CBs3b brbmmorexa TIOK
18.04.2025 | https://m.edsoo.ru/00adac34
60 DIIEKTPOOTPULIATETBHOCTh ATOMOB bubmmnorexa [IOK
XUMHUYECKUX DJIEMEHTOB 23.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBasienTHas HEmoIpHas XUMHUYeCKas bubnnoreka LIOK
CBSI3b 25.04.2025 | https://m.edsoo.ru/00adaab8
62 CreneHb OKUCIEHUS Bubmrorexa LIOK
02.04.2025 | https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEBHBIE bubnmnorexa [IOK
peakuuu 07.05.2025 | https://m.edsoo.ru/00adb076
64 OKHMCIUTENN U BOCCTAHOBUTEIHN Bubmmorexa LIOK
09.05.2025 | https://m.edsoo.ru/00adb076




KonTpoasHas padota Ne4 o reme

65 «CtpoeHue aroma. XuMu4eckas 1 bubnunoreka LIOK
cBs3b» / Beepoccuiickast mpoBepouHas 14.05.2025 | https://m.edsoo.ru/00adb486
pabora

66 KoBaneHTHas mosipHas XuMUdecKas | bubnmnorexa [IOK
CBSI3b 16.05.2025 | https:/m.edsoo.ru/00adaab8
PesepBubIit ypok. O600IIECHNE

67 CHCTEMaTU3al M 3HAHUH 110 TEME 1 bu6muorexa [IOK
«CTtpoeHue atoma. XUMHUYECKast 20.05.2025 | https://m.edsoo.ru/00ad9cb2
CBSI3b»

68 PesepBHbIit ypok. O000LIIEHUE U 1 bubnunoreka LIOK
cucTeMaru3alus 3HaHuu 23.05.2025 | https//m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIACC

KosmnuecTBo yacon DJIeKTPOHHBIE
Ne HMara uu@ poBbie
Tema ypoka Konrpoubnbie | IIpakTuueckune
n/m Bcero H3yYeHUs o0pa3oBareJibHbIE
padoThbI padoTbI
pecypchbl

Ilepnonnuecknii 3aK0H.

| [lepuonnueckas cucrema | bubauoreka [IOK
XUMHYeCKuX 3neMeHToB JI. 1. 04.09.2024 | https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHU U

2 CBOWCTB XUMHUYECKHUX 3JIEMEHTOB 1 bubmrorera IOK

. 06.09.2024 | https://m.edsoo.ru/00adb6b6

MEePBBIX TPEX MEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa ] bu6mmoreka [IOK
HEOPTraHUYECKUX BEIECTB 11.09.2024 | https://m.edsoo.ru/00adb7e2

4 Bu el XuMH4ecKkod CBS3H U THUITEI 1 bu6mmoTexka [IOK
KPUCTAJUIMUYECKUX PELIETOK 13.09.2024 | https://m.edsoo.ru/00adbac6
KonTposnbHas padora Nel o reme

5 d1 i 1 1
«[ToBTOpEHME U yryOJieHUEe 3HAHUN 18.09.2024
OCHOBHBIX pa3/IeioB Kypca 8 Kiacca

6 Knaccugukanus XaMuyeckux 1 bubnuoteka [IOK
peaxkuuii o pa3IuYHbIM IIPU3HAKAM 20.09.2024 | https://m.edsoo.ru/00adbcb0
Ilo € 0 CKOpOC €CKOM

7 eaHHTI:II/I 1'[0H;II')H/IeTI(/)I ::I\I/I/I:;:HHI;IE u 1 Brbmmorexa [IOK
DCAKIIIH. 25.09.2024 |  httpsy/m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEaKITUIX
Ilo €eo €CKO

8 aBIZ[(:IeCI/I:Im Cl\;l:;ro KI)IMB HSFOIIE 1 bubmorexa TIOK
p ' P, VH Hm 27.09.2024 | https://m.edsoo.ru/00adc28¢c
Ha CKOPOCTh XUMHYECKOH pPeakiuu 1




MOJIOKEHHE XUMUYECKOTO
paBHOBECHUS

OKHCITHTEIFHO-BOCCTAHOBUTEILHEIC

bu6mmoTeka [IOK

? peakiuu 02.10.2024 | https://m.edsoo.ru/00adcade
Teopus 2IIEKTPOIUTUYECKON
10 mucconuanuu. CHIILHBIE U clIa0ble Brbmaorexa HOK
04.10.2024 | https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HonHble ypaBHEHUS PEAKLIUU Brbnuoreia [IOK
09.10.2024 | https://m.edsoo.ru/00add448
XUMHYECKHEe CBOMCTBA KUCIIOT U
12 OCHOBAHHH B CBETE IPEACTABICHUN bubmmorexa [IOK
00 PJIEKTPOTUTHYECKOU 11.10.2024 | https://m.edsoo.ru/00add5d8
JIMCCOITUAITUU
XUMHYECKHE CBOMCTBA COJIeH B
13 CBeTe MpeICTaBICHU I 00 bubmorexa [IOK
. 16.10.2024 | https://m.edsoo.ru/00add8b2
AICKTPOIMTUIECKON TN CCOIHAITAN
14 IlonsAtue o ruaposnse coneu bubmorexa [OK
18.10.2024 | https://m.edsoo.ru/00add9d4
15 O0o00ImeHNEe U CHCTeMAaTU3AIHS bubnmorexa [IOK
3HaHUH 23.10.2024 | https://m.edsoo.ru/00addd12
IIpakruueckas padora Ne 1.
16 «IfemeHI/Ie 3KC1'IpepI/IMeHTaJ'IBHBIX bubmmorexa TIOK
25.10.2024 | https://m.edsoo.ru/00addbfa
3a/1a9»
KonTtponpHas padora Ne2 o Teme
17 «3J1e11<)rponnmzecxaﬂ JIUCCOITHAITHUS. buommorexa TIOK
06.11.2024 | https://m.edsoo.ru/00addecO
XUMUUYECKUE PEAKIIMU B paCTBOPaxX»
18 OOmmas xapakTeprucTUKa TaJOTeHOB. bubnuoreka [IOK
XUMHYECKHE CBOWCTBA HAa IPUMEPE 08.11.2024 | https://m.edsoo.ru/00addfe2




xjopa

Xnoposoaopoa. ComnsiHasi KUCIIOTa,

19 XUMUYECKHE CBOWCTBA, MOJTYYCHHUE bubarorexa LIOK
’ ’ 13.11.2024 | https://m.edsoo.ru/00ade 104
MpUMEHEHUE
[Ipakrrueckas pabota Ne 2 mo Teme
20 «[TomydyeHue COJISTHON KUCIIOTHI, bubmmorexa HOK
. N 15.11.2024 | https://m.edsoo.ru/00ade348
W3ydeHHE €€ CBOMCTBY»
Beravcienus mo ypaBHCHUSAM
21 XAMHUYECKUX PEAKLUU, €CIIU OUH U3 bubmorexa TIOK
20.11.2024 | https://m.edsoo.ru/00ade488
peareHTOB JIaH B H30BITKE
2 OOmast XxapakTepucTHKa 3JIEMEHTOB bubmmorexa [IOK
VIA-rpynmsl 22.11.2024 | https://m.edsoo.ru/00ade64a
AnnoTpornHsie MOAUQPUKAIIUN CEPBHI.
73 Haxoxnenue cepbl U €€ COeTMHEHU I bubnuorexa [IOK
B IIpUpOAE. XUMUYECKUE CBOMCTBA 27.11.2024 | https://m.edsoo.ru/00ade64a
cepol
24 CepoBoa0opoa, CTpOCHUE, bubnnoreka LIOK
dusnyeckue U XMMUYECKUE CBOMCTBA 29.11.2024 | https://m.edsoo.ru/00ade802
Oxcu el cepbl. CepHas KUCIIOTA,
25 du3nUecKne U XUMHYECKHE bubmorera [OK
. 04.12.2024 | https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMEHEHHUE
XUMUUYECKUE PEAKIINH, JISKAIIE B
OCHOBE ITPOMBIIITIEHHOTO CIIOco0a
%6 MIOJIyYEHUSI CEPHOM KU CIIOTBI. bubmuotexa LIOK
XUMUYECKOE 3arps3HEHNE 06.12.2024 | https://m.edsoo.ru/00adec8a
OKpYXKaroIllel Cpebl COCTUHEHHUSIMU
cepbl
27 Breruncienue MacCOBOM J0IM BBIXOJIa bu6aunoreka [IOK




MPOJYKTa PEAKIIUU 11.12.2024 | https://m.edsoo.ru/00adec8a
OOmas xapakTeprucTUKa JJIEMEHTOB

28 VA-rpynmsl. A30T, bubnuoreka [IOK
pacnpocTpaHeHHe B IPUPOJIE, 13.12.2024 | https://m.edsoo.ru/00adeea6
$U3uYECKe U XUMHUYECKHE CBOWCTBA
AmMMuak, ero gusndeckue u

29 XUMHYECKHEe CBONCTBA, ITOJy4CHUE U bubmorera OK

’ i 18.12.2024 | https://m.edsoo.ru/00adf004
MpUMEHEHUE
[Ipakrrueckas pabora Ne 3 mo Teme
30 «llonyyenue amMMHaka, M3ydeHHE €ro bubmnorexa TIOK
. ’ 20.12.2024 | https://m.edsoo.ru/00adf180
CBOHCTBY»

31 AzoTHas kucioTa, e€ guzndeckue u bubnunoreka LIOK
XUMHUUYECKHE CBOMCTBA 25.12.2024 | https://m.edsoo.ru/00adf306
Hcnons3oBaHWEe HUTPATOB U COJICH
aMMOHHUSI B KAYECTBE MHHEPATbHBIX

32 00peHn. XMMHUYECKOE ’ brbmorexa [OK
Yooperit. y 27.12.2024 | https//m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAOIIEH CpeJibl
COCTMHEHUSIMH a30Ta
®ocdop. Oxcu chopa (V) u

33 ¢ncégn;aﬂ Knélf?aqggsnieixne u brbmmorexa [IOK

P L 10.01.2025 |  https//m.edsoo.rw/00adf68a
XUMUYECKHE CBOMCTBA, MOTYUYEHUE
Hcnons3oBanue pochatoB B

34 KaueCTBE MHUHEPAIBHBIX YIOOPEHHUIA. bubmmnorexa [IOK
3arpsi3HEHHE PUPOTHON CPeIbl 15.01.2025 | https://m.edsoo.ru/00adfc20
docharamu
Yriepon, pactipocTpaHeHHE

35 nrﬁ z i gn3iiecZ§;1;E;MiquKﬂe bubmmorexa LOK

pHpOZE, 17.01.2025 | https://m.edsoo.ru/00adfd9c

CBOIICTBA




Oxcupl yraepoaa, ux GU3ndeckue u
XAMHUYECKHE CBOICTBA.

bu6mmoTeka [IOK

36
DKOJIOTHYECKHE TTPOOIIeMBI, 22.01.2025 | https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcHaoM yriepoaa (IV)
37 YroapHas KACIOTa U €€ colu Bubmzorexa LJOK
24.01.2025 | https://m.edsoo.ru/00ae006¢c
[IpakTnyeckas padora Ne 4 o Teme
18 '"TlonmydeHue yriekucioro rasa. bubnmnorexa [IOK
KauecTtBenHas peakius Ha kKapOOHAT- 29.01.2025 | https://m.edsoo.ru/00ae027e
noH"
Ilepsonauan e 1o 00
39 0 falj{;q;mbf Zle Hec:::l:ﬂlcax 0 bubmrorera IOK
p B 31.01.2025 | https://m.edsoo.ru/00ae054¢e
COCTMHEHHUSX YIIIepo/ia
40 KpeMmuuii u ero coequHeHust bubmrorera IOK
p A 05.02.2025 | https://m.edsoo.ru/00ae080a
[IpakTnyeckas pabora Ne 5.
41 Pemienne skcriepuMeHTanbHbIX 3344 bubmmnorexa LIOK
o TeMe «BaxkHelIIme HeEMETAJUIBI U 07.02.2025 | https://m.edsoo.ru/00ae0bf2
UX COEIMHEHU S
KontpoiabHas padora Ne3 mo teme
=P JUH)H % paooT HO TEM bu6mmoreka [IOK
42 «Baknelme HeMeTaJUIBI U UX
12.02.2025 | https://m.edsoo.ru/00ae0e18
COEIUHEHUSDY
OOmast xapakTepuCcTHKa
XHUMHUYECKUX DJIEMEHTOB —
13 MeTa/ioB. MeTajnueckasi CBSI3b U bub6anoreka [IOK
METAJTTMUECKasi KpUCTAIITNYECKast 14.02.2025 | https://m.edsoo.ru/00ae103e

pemerka. Ou3nyecKkue CBOMCTBA

MCTaJIJIOB




XUMHUYECKHE CBOMCTBA METAIJIOB.

44 DJIEKTPOXUMHUUECKUN PS5 brbmnorexa TIOK
p . AR 19.02.2025 | https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaIOB
O6ume crocoObl moTydeHus
MeTtannoB. CiiaBbl. Berauciienus mo
45 ABHECHUSIM XUMUYECKUX PEAKIIUIA brbmnorexa TIOK
P DeaKI, 21.02.2025 | https://m.edsoo.ru/00ael156
€CJIM OJIMH U3 PEAreHTOB COJEPKUT
MPUMECH
46 [ToHsiTHE O KOPPO3UN METAIIIOB bubmrorera IOK
PP 26.02.2025 | https://m.edsoo.ru/00ae 1278
bu6mmoTexka [IOK
47 eJIOYHBIE METaIbI
= 28.02.2025 | https://m.edsoo.ru/00ae 14b2
43 OKcHbl U THAPOKCUIBI HATPUS U bu6muorexa [IOK
KaJIu st 05.03.2025 | https://m.edsoo.ru/00ae14b2
49 [IlennouHo3eMeTbHBIE METAIIIBI — bu6mmoreka [IOK
KaJILIIMHA ¥ MarHuu 07.03.2025 | https://m.edsoo.ru/00ael5¢8
50 BaxxHeiinme coeuHEHU S KaJIbIIU I bubmorexa [OK
a t 12.03.2025 | https://m.edsoo.ru/00ae15e8
51 O06001EeHEe U CHCTEMATH3AI NS
3HaHUH 14.03.2025
57 JKécTkocTh BOIBI M CIIOCOOBI €€ bubauoreka [IOK
YCTpaHEHHUS 19.03.2025 | https://m.edsoo.ru/00ae 1886
[Ipakrudeckas paborta Ne 6 mo Teme
53 "YKEcTKOCTh BOABLI U METOLI €€ bubmmoreia OK
" a 8 21.03.2025 | https://m.edsoo.ru/00aeclae8
yCTpaHEHUst
. bu6muorexka [HIOK
>4 Amomunnii 02.04.2025 | https://m.edsoo.ru/00aelc64
55 AmoTepHbIE CBOWCTBA OKCUIA U bubmuoreka [IOK




TUAPOKCH A 04.04.2025 | https:/m.edsoo.ru/00ae 1c64
bu6aunoreka [JOK
36 Aereso 09.04.2025 |  httpsz/m.edsoo.rw/00ac1d86
57 OKXcu b, THAPOKCUIBI U COJIU JKeTe3a bubnunoreka LIOK
(IT) u xxene3a (III) 11.04.2025 | https://m.edsoo.ru/00ae35¢6
58 O0o00IeHrEe U CHCTEMAaTH3aIIUs
3HAHUM 16.04.2025
[Tpakrrueckas padora Ne 7.
59 Pemienre skciepuMeHTaIbHBIX 3a/1a4 bu6mmoteka [IOK
1o TeMe «BakHelmme MeTalTbl U UX 18.04.2025 | https://m.edsoo.ru/00ae3de8
COCTUHEHU S
Beruncnenus no ypaBHeHUSM
XAMHYECKUX PEAKIIU, €CITU OJNH U3
60 pEareHToB JaH B U30BITKE UIIU bubnuoreka [IOK
COIEPKUT IpUMECH. Boruncienus 23.04.2025 | https://m.edsoo.ru/00ae 1750
MacCOBOH JIOJIM BBIXOJ/Ia TIPOTyKTa
peakiuu
61 O0o00IeHEe U CHCTEMAaTH3aIIUs
3HAHUM 25.04.2025
KonTposnbHas padora Ne4 o reme
62 «BaxHeime MeTalibl U UX 30.04.2005
COCTUHEHHU S
63 BemectBa u maTepuainsl B bubnuorexa [IOK
MOBCEeIHEBHOM KU3HH YeI0BEKa 02.05.2025 | https://m.edsoo.ru/00ae3£50
64 XUMHYECKOE 3arps3HEHNE bubnmnorexa [IOK
OKpYXKarole Cpeabl 07.05.2025 | https:/m.edsoo.ru/00ae4270
65 Ponb xumuu B penieHuun bubnuoreka [IOK
HKOJIOTUUECKUX TTPOOIeM 14.05.2025 | https://m.edsoo.ru/00ae4270




66 PesepBHbIi ypok. O000IICHNE 1 ] bubnmnorexa [IOK
CHCTEeMaTU3alus 3HaHU I 16.05.2025 | https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O000IIEHUE U 1 bubnunoreka LIOK
CHCTeMaTH3aIlisl 3HAaHU 21.05.2025 | https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O6001IEHNE 1 i bubnmnorexa [IOK
cUCTEMAaTU3alisg 3HaHU I 23.05.2025 | https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I1O0 68
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YYEBHO-METOJUYECKOE OBECIIEYEHHME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYUEBHBIE MATEPHAJIBI IJI51 YYEHUKA

* Xumus, 9 xknacc/ 'abpuensa O.C., OctpoymoB U.T"., Cnagkos C.A.
AxmmonepHoe o01ecTBo «M3marensctBo «IIpocBemnicanes

* Xumusi: 8- kiacc: 0a30BbIN ypOBEHB: YUEOHUK; 5-€ U3JjaHue, epepadoTaHHOE,
8 ximacc/ I'abpuensn O.C., OctpoymoB.I'., Ciagkos C.A. AKIIMOHEpHOE
ob1ecTBo «M3narenscTBoO «IIpocBemenne»

* Xumust: 9-i knacc: 6a30BbIN ypOBEHB: YUEOHUK; 5-€ U3jaHue, epepadoTaHHOE,
9 xmacc/ I'abpuensa O.C., OctpoymoBI.I"., CnagkoB C.A. AKIMOHEPHOE

ob1ectBo «M3narensctBo «IIpocBemenHue»

METOIANYECKHUE MATEPHAJIBI 1JIAA YYUTEJIA

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI UPECYPCBI CETH

HUHTEPHET
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