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MMOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1Mo XMMHUHM Ha YpPOBHE OCHOBHOTO OOMIETO 00pa30BaHUs COCTaBJIEHA HA OCHOBE TPeOOBaHUIT K
pe3ynbTataM ~ OCBOEHHMS OCHOBHOW 00pa3oBaTelbHOM IMpOrpaMMbl  OCHOBHOTO  o0Omiero oOpa3oBaHUs,
npencraBieHHbX B PI'OC 00O, a takxke Ha OCHOBE (enepanbHOl paboueil mporpaMMBbl BOCIIUTAHUA U C YIETOM
KOHIIENIIMK TIperoJiaBaHusi ydeOHoOro mpenMmera «XuMHs» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
deneparuu.

[Iporpamma o xuMum AaET MpeACTaBICHUE O LENsIX, o0mmeil cTpaTterun 00ydeHusl, BOCIIMTAHUS U Pa3BUTHUS
00ydJaromuxcsl CpeICTBaMH Y4eOHOTO MpEeAMETa, YCTaHABIMBAcT 00sA3aTEIbHOE MPEAMETHOE COAEPXKAHUE,
MpeIyCMaTpUBAET PacHpelelIeHHe €ro Mo KjaccaM M CTPYKTYpHpOBaHHE IO pa3jiellaM M TeMaM IpOrpaMMsl MO
XMMHH, ONpeAeiIsieT KOJUYECTBCHHBIE M KAa4eCTBCHHBIC XapPaKTEPHCTUKU COACPIKAHHUS, PEKOMEHAYEMYIO
I0CJIEI0BATEIbHOCTD U3YyYECHHS XUMHUH C YIETOM MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH yIeOHOTO
npolecca, BO3PACTHBIX OCOOEHHOCTEH O0O0YydYaroIIMXCs, ONpenelsieT BO3MOXKHOCTH MpeaMera Ui peau3aluu
TpeOOBaHMI K Pe3yJabTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTEIbHOM MpPOrpaMMbl Ha YpOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus, a TakKe TPeOOBAaHMH K pe3yibraTaM OOydyeHHs XMMHU Ha ypOBHE Lieed W3ydeHHs IMpeiaMeTa U
OCHOBHBIX BH/IOB y1€OHO-TI03HABATEIBHON AEATEIBHOCTH 00YJaIOIIETOCS TI0 OCBOCHNIO YUeOHOTO COJIEPIKaHMS.

3HaHKe XUMHH CITY)KUT OCHOBOM /i1 (QOPMHUPOBAHUS MUPOBO33pPEHUS 00yUaIOIIErocs, ero NpeAcTaBIeHui o
MaTepHAIbHOM CIMHCTBE MHpA, BAXHYI0O pOJb HWrpaloT (OpMUpPYEeMbIE XHMHEH TPEACTaBICHHA O
B3aMMOIIPEBPAIICHHUSX YHEPTHH U 00 HBOJIOLMH BEIIECTB B MPUPOJIE, O MYTAX PEIIeHUs TI00aTbHBIX MpoliemM
YCTOMYMBOTO PA3BHUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPIETUUCCKOM, MHUIIECBONH M AKOJOTHYECKOW Oe30TMacHOCTH,
po0JIeM 3/paBOOXPaHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET peajM3alii BO3MOXKHOCTEH Ul caMOpasBUTHS U (OPMHUPOBAHMS KYJIBTYPHI JIHYHOCTH, €€
0011ei ¥ PYHKIIMOHAILHOW IPAMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHHE MBIIUICHUS M TBOPYECKHX CHOCOOHOCTEH OOYyd4aroIMXCs, HaBBIKOB HMX
CaMOCTOSATENIEHON y4eOHOM NesTeTbHOCTH, IKCIIEPIMEHTAIBHBIX U HCCIIE0BAaTEIECKUX YMEHUI, HEOOXOIUMBIX KaK
B MOBCETHEBHOMN JKM3HHM, TaK ¥ B IPO(HECCHOHAIBHOM NEeTebHOCTH;

3HAaKOMHUT CO CIeNM(UKONH HAyYHOTO MBINLICHUS, 3aKJIa/bIBAET OCHOBBI I[EIOCTHOTO B3IUIsAa HA €AWHCTBO
TIPUPOABI ¥ YEJIOBEKA, SIBISIETCSI OTBETCTBEHHBIM 3TAloM B ()OPMUPOBAHUM €CTECTBEHHO--HAYYHOI I'PaMOTHOCTH
o0yJaromuxcs;

CIoCcoOCTBYET (POPMHPOBAHHIO IIEHHOCTHOTO OTHOIIECHUS K €CTECTBEHHO--HAYYHBIM 3HAHUAM, K MPUPOJIE, K
YEeJIOBEKY, BHOCUT CBOM BKJIAJI B 9KOJIOT'MYECKOE 00pa30BaHHEe 00y4YarouXcsl.

JlanHble HanpaBJieHHUs B O0OYYCHUN XUMHHU 00€CIIeUMBAIOTCS CENN(HUKON ColepKaHusl yueOHOTro IpeMera,
KOTOPBIH SABJISIETCS MEIarornYecKy aJanTHPOBAaHHBIM OTpakeHHEeM 0a30BOI HAyKH XMMHU Ha ONPENENEHHOM dTare
e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIEro oOpa3oBaHMS OPHEHTUPOBAH Ha OCBOCHHE OOYYarOIIMMMCS
CHCTEMBI NEPBOHAYAIBHBIX MOHATHH XMUMHH, OCHOB HEOPIaHUYECKON XUMHU U HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX
IIOHATUHI OPTaHUYECKOU XUMMHU.

CrpykTypa coAepikaHHs MHpPOrpaMMBbl II0 XMMHH C(OPMHpPOBAHA Ha OCHOBE CHCTEMHOTO Mojxona K eé
n3ydennro. CojeprkaHue CKJIaIbIBAE€TCS U3 CHCTEMBI MOHATUN O XMMHUYECKOM 3JIEMEHTE U BELIECTBE M CUCTEMBI
MIOHATHH 0 XMUMHUYECKOH peaknun. O6e 3TH CHCTEMBI CTPYKTYPHO OPraHH30BaHbI 110 MPHHIHITY HOCIEA0BATEIEHOTO
pa3BUTHUS 3HAHUI Ha OCHOBE TEOPETUUECKUX MPEACTaBICHUIN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguueckoro 3akona Jl. . MeneneeBa Kak OCHOBHOTO 3aKOHA XUMHU;

— Y4YEHHUS O CTPOCHUU aTOMA U XMMHUYECKOU CBSI3H;

— NIpeACTaBICHUN 00 AIEKTPOIUTHUECKOH IUCCOIMAIINN BELIECTB B PACTBOPAXx.

Teoperndeckue 3HaHUS PACCMATPUBAIOTCSI HA OCHOBE SMIIMPHUYECKU MTOJIYYCHHBIX M OCMBICIICHHBIX (haKTOB,
pa3BUBAIOTCS TOCIENOBATENbHO OT OJHOTO YPOBHS K JPYroMy, BBINONHSA (YHKIMH OOBSCHEHHS H
MIPOTHO3UPOBAHMS CBOICTB, CTPOEHHS M BO3MOKHOCTEH INPAKTUYECKOTO MPUMEHEHUS U MOIY4EHUS H3y4aeMbIX
BEIIIECTB.

OcBoeHME TPOrpaMMBI IO XHMHH CHOCOOCTBYeT (POPMHPOBAHHMIO TIPEACTABICHHS O XUMHYECKOH
COCTAaBJIAIOLIEH HAYYHOM KapTUHBI MUpPA B JIOTMKE €€ CUCTEMHOM NPUPOJbl, LICHHOCTHOI'O OTHOILECHUS K HAYYHOMY
3HAHWUI0O M METOJaM IO3HaHHWA B Hayke. M3ydeHWe XHMMHH TNPOMCXOAUT C TNPHUBICYCHUEM 3HAHUM U3 paHee
M3YYEHHBIX y4eOHBIX npeaMeToB: «OKpyxaromuii Mup», «buosorus. 5—7 xknacce» n «Pusnka. 7 Kiaccy.



[Ipu u3ydyeHHWU XUMHUHM OPOUCXOMUT (OPMHUPOBAHHME 3HAHMH OCHOB XHMHYECKOW HayKW Kak oOnacTu
COBPEMEHHOTO €CTECTBO3HAHHMS, IPAKTUICCKOM NESITEIHPHOCTH YeNIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOH
KyJbTYpBhl. 3a/1aua y4eOHOTO MpeAMeTa COCTOUT B (POPMUPOBAHUH CHCTEMbl XMMHUYECKHX 3HAHUN — Ba)KHEHIINX
(aKTOB, TOHATHH, 3aKOHOB W TEOPETHYECKUX TOJOXKCHUH, NOCTYIMHBIX OO0OOMCHUH MHPOBO33PEHUECKOTO
XapakTepa, fA3blKa HayKu, B HpI/IO6I_HeHI/II/I K Hay4YHbBIM ME€TOAaM IMO3HaHUA NPHU U3YYCHUH BCUICCTB U XMUMUYCCKUX
peakuunii, B GOPMUPOBAHUY W PAa3BUTHU MMO3HABATEIIFHBIX YMEHUN M WX NPUMEHEHWH B y4eOHO-TTO3HABATEILHON U
y4eOHO-HMCCIIEeI0BATENbCKON  ISSITENBHOCTH, OCBOSHHMH IpaBWJI 0Oe30MacHOro oOpamieHusi C BellecTBaMU B
MOBCEIHEBHOM >KU3HU.

[Ipu u3yyeHMM XMMHUHM Ha YpOBHE OCHOBHOTO 00Iero o0Opa3oBaHHs Ba)KHOE 3HAauY€HHE NMPHOOpENN Takue
LIeNH, KakK:

— (hopMHpOBaHHE WHTEIUIEKTYaTbHO PAa3BUTOH JIMYHOCTH, TOTOBOW K CAaMOOOPA30BaHMIO, COTPYAHUIECTBY,
CaMOCTOSTEIIEHOMY IPHUHATHIO PEIICHUH, CTIOCOOHOM ananTupoBaThcs K OBICTPO MEHSIOIUMCSI YCIOBHSAM JKH3HU;

— HampaBICHHOCTh OOYUYCHHsSI Ha CHCTEMATHYeCKOe MPHOOHICHHE OOyJaroIHUXCS K CaMOCTOSTEIbHOM
No3HaBaTEIbHOU ACATCIIbHOCTH, HAaY4YHbBIM MCETOJaM IIO3HAHUA, q)Ole/Ipy}OIJ_ll/IM MOTHUBAIlUIO M pPa3BUTHUEC
CIIOCOOHOCTEN K XHUMUH;

— ofecrneyeHne YCIOBHH, CHOCOOCTBYIOIIUX TPHOOPETEHWIO OOYJAaIOUIMMIECS ONBITa pPa3HOOOpa3HOH
JEATeNIbHOCTH, TO3HAHWA M CAaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIIOUEBBIX KOMIICTEHIMI), HMEIOLIINX
YHHBEPCAJIbHOE 3HAUCHHE IS PA3THIHBIX BUIOB ACATEIHLHOCTH;

— (opmupoBanue oO0IIeH (YHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, B TOM YHCJIC YMCHUUN
OOBSICHATD W OICHUBATDH SIBJICHIS OKPYXAIOIIETO MHpA, MCIIOJNB3yS 3HAHWS W OMBIT, NOJYYEeHHBIE NPH W3yUCHHUU
XUMUH, TPUMEHSTD UX IIPU PEILICHUH MPO0JIeM B OBCEIHEBHOM )KU3HH U TPYJIOBOH JIESTEIILHOCTH;

— ¢opmupoBanue y oOydalOIIMXCS T'YyMaHUCTHYECKUX OTHOLICHUH, MOHMMaHUS IIEHHOCTH XUMHYECKHX
3HAHUHU IS BBIPAOOTKHU IKOJIOTHYECKH IeIeCO00pa3HOTr0 MOBEACHUSA B OBITY M TPYIOBON MESATEIHHOCTH B IIEIISX
COXpaHECHHS CBOETO 3[J0POBBS M OKPYKAIOMICH IPUPOIHOM Cpelbl;

— pa3BUTHE MOTHBAIMH K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIIMTAHHIO Ha OCHOBE
YCBOCHUS OOIIEUeNIOBEYECKUX [EHHOCTEH, TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MpOQMIs U HanpaBIEHHOCTH
JATBHEHIIETro 00yUeHHS.

OO1iee 4MCIIO YacoB, OTBEAEHHBIX Uil M3Y4CHUS] XMMHH Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHMS,
cocraiisieT 136 gacoB: B 8 kiacce — 68 dacoB (2 yaca B Hezienio), B 9 kimacce — 68 gacoB (2 Jaca B HEJIEIIO).



COJAEP)KXAHUE OBYYEHMUA

8 KJIACC

IlepBoHava/bLHBIC XUMHYECKHE TOHATHS

IIpenmer xumuu. Poap XMMHUM B )KM3HU 4YelOBeKa. XUMHS B cucTeMe Hayk. Tena u BeuiecrBa. @usndeckue
CBOICTBA BelIeCTB. ArperaTHoe cocTosiHue BeniecTB. [IoHATHE 0 METOAax MO3HaHUS B XUMUU. UHCThIE BelecTBa U
cMmecu. CriocoObl pa3iesieHus cMeceH.

ATOMBI U MOJEKYNbl. XUMHUUECKUE d1eMeHThl. CHMBOJIBI XMMHUYECKHX 3I1€MEHTOB. IIpoCcThle U ClIOXKHBIE
BemecTBa. ATOMHO-MOJICKYISIPHOE YICHHE.

Xumudeckas (opmyna. BaneHTHOCTP aTOMOB XHMHYECKHX SJIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemmecTB. OTHOCUTENbHAs aToMHast Macca. OTHOcHTeNbHasT MOJIEKYJsIpHas Macca. MaccoBasi TOJISI XMMHYECKOTO
AJIEMEHTA B COCJMHCHUH.

KommuectBo BemectBa. Monb. MonspHast macca. B3anMocBsI3p KOJIMYECTBA, MACCHl M YHCHIA CTPYKTYPHBIX
eWHUI] BerecTBa. Pacyérsl mo opMynaM XUMHUYIECKAX COCTIMHEHUH.

OusnyuecKkue U XUMHUYECKHUE SIBICHMs. XHUMHUUYECKash peakius U e€ MpU3HaKu. 3aKOH COXPaHEHHs] MacChl
BemecTB. XUMHUUYeCcKHe ypaBHeHUs. Kitaccupukanuss XUMA9IeCKAX peakuid (COSANHEHS, Pa3JIOKEeHHS, 3aMEIICHUS,
oOMeHa).

Xumuueckuii Ixkcnepumenm:

3HaKOMCTBO C XMMHWYECKOH TNOCYIOW, NMpaBWjaMH paOOTHl B J1a0OpaTOpyM W NpHEMaMM OOpaleHus: C
nabopaTOPHEIM 000PYIOBaHHEM, U3YUCHHUE U OMUCAHUE (PU3UICCKUX CBOMCTB 00paslioB HEOPraHWIECKUX BEIECTB,
HaOmonenue gpuznyeckux (IUIaBjieHNEe BOCKA, TasHUE JIbJla, pACTHPAHUE caxapa B CTYIKe, KUIIEHWE U KOHJCHCAlUs
BOJBI) U XUMHYECKUX (TOpPEHHE CBEYH, IMPOKATMBAHHE MEIHOW IMPOBOJIOKH, B3aUMOJCHCTBHE MeNa C KHCIOTOM)
SIBICHUH, HAOJIOJEHWE W OIMCaHWEe MPU3HAKOB IPOTEKaHHs XUMHYECKHUX peakluil (pas3lioKeHue caxapa,
B3aUMOJICHCTBHE CEPHOW KHCIOTHI C XJIOpuUIOM Oapwsi, paznokenue ruapokcuaa memu (ll) mpu HarpeBanuw,
B3auMoJieiicTBue Keje3a ¢ pactBopom coiu meau (l1), m3ydeHwe crmocoOOB pasjeneHusl CMeCei: ¢ MOMOIIIO
MarHuTa, QUIbTPOBaHUE, BhIMAPHBAHUE, AUCTHUILIALMUS, XpoMaTorpadusl, MPOBeACHHE OYNCTKU TTOBAPEHHOW COJIH,
HaOMIOZICHNE W ONMCAaHWE pE3yNbTaTOB MPOBEACHHS OIbITA, HIUIIOCTPUPYIOMIETO 3aKOH COXPAaHEHHS MaccChl,
CO3/IaHUE MOJIeNIeH MOJIEKYI (IIapOCTEPIKHEBBIX).

Baskneiiue npeacTaBuTeIM HEOPraHUYeCKUX BelecTB

Bosnyx — cmech razos. CocraB Bo3myxa. Kucimopony — siaeMeHT M mpoctoe BemiecTBo. HaxoxmeHnue
KHCIOpoda B TpUpoAe, (HU3MUECKHE W XUMHUYECKHe CcBoicTBa (peakumu TopeHus). Oxcumsl. [IpumeneHue
kucnopoaa. CrnocoOpl MOITydeHHUs KHUCIOpoJa B Ja0OpaToOpud M IMPOMBIINIICHHOCTH. KpyroBopoT kuciopoaa B
npupoje. O30H — aJuTOTPOITHAs MOAUGUKAIIHS KHCIOPOAA.

TennoBoli 3pdekT XMMHUUECKOH peakuuu, TEPMOXMMHUYECKHE YpPaBHEHHs, H9K30- M OSHAOTEPMHUYECKHE
peakmum. ToOIHMBO: yroidb W METaH. 3arps3HEHHWE BO3IyXa, YCHIIEHHE ITapHUKOBOTO 3(ddekra, paspymieHue
030HOBOTO CJIOS.

Bonopon — amemeHT U mpocToe BemecTBO. HaxoxkaeHne Bogopoaa B MpHpoje, GU3NIECKAe U XUMUICCKUE
CBO¥CTBA, MPUMEHEHHE, CIIOCOOBI MOJTydeHUs. KUCITOTHI U COJIH.

MonsipHbIi 006EM Ta30B. Pacu€Thl M0 XMMUYECKUM ypaBHEHUSIM.

®dusnueckue cBoicTBa BoAbl. Boga kak pactBopurens. PactBopsl. HacbllieHHBbIE U HEHACHIEHHBIE
pacTtBophl. PacTBOpUMOCTh BeliecTB B BoJe. MaccoBasi 10J1sl BEILIECTBA B PAcTBOpE. XUMUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBopoB B mIpupoAe M B JKU3HU dYeloBeka. KpyroBopoT Boabl B MHpupoje. 3arps3HeHHe
MpUpOIHBIX BoA. OXpaHa M OYMCTKA MTPUPOIHBIX BOJI.

Knaccudukaumss Heopranmueckux coeamHenuit. Oxcupapl. Kiaccudukaumss okcuuos: coseoOpasyromune
(ocHOBHBIE, KHCIOTHBIE, aM(oTepHble) U HecoseoOpasyromue. Homenknmatypa oxcuaoB. Duznyeckue u
XMMUYECKHE CBOMCTBA OKCUAOB. [losrydeHne OKCHaoB.

OcuoBanms. Kiaccngukanuss ocHOBaHM: HIENOYM M HEPAacTBOpUMBIE OcCHOBaHus. HomeHknatypa
ocHOBaHUU. PU3NYECKHUE U XUMHUYECKUE CBOMCTBa OcHOBaHUM. [lomydenre ocHoBaHUIA.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucnor. @u3ndeckue ¥ XMMHUUECKHE CBOMCTBA KUCIIOT.
Psn aktuBHocTu meramnoB H. H. bekerosa. [Tosmyuenue Kucior.

Conu. Homenknatypa coneit. duznyeckue u xuMudeckue cBoiictsa coneil. [lomydenue coneit.

['eHeTHUecKas CBSI3b MEXIY KIIaCCAMHU HEOPTaHUIECKUX COCTUHCHHN.

Xumuueckuit IKcnepumenm:

Ka4yeCTBEHHOE OIpe/eNieHIe COJep KaHus KHCIOpoaa B BO3AyXe, IOIyIeHHe, COOMpaHNe, pacliO3HaBaHUE U
M3y4YEHHUE CBOMCTB KHCIOpO/ia, HaOII0AeHHe B3auMOIEHCTBHUS BEIECTB C KUCIIOPOJIOM U YCIIOBHSI BOSHUKHOBEHHS U



MpeKparieHust ropenuns (moxapa), 03HaKOMJIGHHE ¢ 00pa3lilaMM OKCHJOB M OIIMCaHWE MX CBOMCTB, MOJydYeHHE,
cobupaHue, paclio3HaBaHNE U U3yUCHNE CBOIMCTB BOJOPOIa (TOpPEHHE), B3aNMOICHCTBIE BOJIOPOAA C OKCHIOM MEAN
(I1) (BO3MOKHO WCIIONB30BAHHE BHICOMATEPHATOB), HAOIOMCHHE OOPA3IOB BEIIECTB KOJUYSCTBOM | MOIb,
HCCIIEOBaHNE OCOOCHHOCTEH PacTBOPEHUS BEIIECTB C PAa3IMYHON PacTBOPUMOCTHIO, IIPUIOTOBIEHHE PACTBOPOB C
OTIpeNIeNIEHHON MaccOBOM o€l PacTBOPEHHOTO BELIECTBA, B3aWMOJEWCTBHE BOJBI C MeTaulaMd (HATPUEM H
KaJbpIeM) (BO3MOXHO FHCIIOJB30BAHHUE BHICOMATEPUANIOB), MCCIEIOBAaHHE OOpAa3OB HEOPraHMYECKHX BEIIECTB
Pa3JIMYHBIX KJIacCOB, HAaOJIOEHHE U3MEHEHHS OKPAacKd MHIMKATOPOB B PACTBOPAX KUCIIOT W ILIENIOYEH, U3ydeHue
B3anmMoaeicTBIs okcruaa menu (I1) ¢ pacTBopoM cepHO# KHCIOTHI, KHCIIOT C METaJlIaMH, PEaKIiid HeHTpanIn3any,
MOJTy4eHHE HEpPAaCTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOIO MeTajjla JPYTUM U3 PacTBOpa COJIM, pEIIeHHe
9KCTIEPUMEHTAIIBHBIX 3aJa4 10 TeMe «Ba)kHeHIre Ki1acchl HEOPraHUUECKUX COSANHEHUI».

Hepuoanueckuii 3axkon u Ilepuoguueckasi cucrema xumudeckux 3dijementoB JI. M. MenpgesneeBa.
Ctpoenue aToMoB. XuMHnyeckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbLHbIE PeaKIUA

[lepBble MOMBITKH KiTacCH(UKAIMU XUMHUYECKHX 3JIEMEHTOB. [IOHATHE O Tpymmax CXOJHBIX 3JIEMEHTOB
(IIesIoYHbIe M IIENOYHO3EMEbHbIE METAaJUIbl, T'aJIOTeHBbl, WHEPTHBIC Ta3bl). OJIEMEHTHI, KOTOpblIE O00pa3yioT
am(oTepHbIe OKCUIBI ¥ THIPOKCUIBL.

Ilepuonnueckuii 3axkoH. Ilepuomuueckass cucrema xumuyeckux avieMeHtoB JI. WM. Menneneesa.
Kopotkonepuonnass m anuHHonepuonHas Qopmbel Ilepronmdeckoit cucteMsl xuMuueckux snementos [l W.
Mengeneesa. Ilepuonsl u rpynnsl. PU3HYECKUH CMBICH INOPSAKOBOIO HOMEpa, HOMEPOB IEpHOJAa U PYIIIbI
JJIEMEHTA.

Crpoenue atomoB. CocrtaB aToMmHbIX siiep. M3ortombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0YeK
aToMOB mepBbiX 20 xumuueckux 3meMeHToB llepumonnueckoit cucremsl . WM. MengeneeBa. XapakTepucTuka
XMMHUYECKOI0 3JIEMEHTa 10 ero noJioxkeHuto B [lepuoauueckoii cucreme /. M. Menneneesa.

3aKOHOMEPHOCTH  M3MEHEHHsI paJiyca aTOMOB XHMHYECKHX JJIEMEHTOB, MCETAUIMYECKHX W
HEMETAJUINYECKUX CBOMCTB IO TPYNIaM U IepHOIaM.

3navenue [lepmogmueckoro 3akoHa W Ilepnoaudeckoil CHCTEMBI XMMHUYECKHX 3JIEMEHTOB JUISI Pa3BUTHA
Hayku u npaktuku. [I. . MenneneeB — yu€Hblil ¥ rpakJaHUH.

Xumudeckast cBsi3b. KoBaneHTHas (ITOJIIPHAsT M HETOJISPHAs) CBA3b. DIIEKTPOOTPHUIATENBHOCTh XMMHUIECKUX
aneMeHTOB. MloHHas CBA3b.

Crenenp  oxucneHusa.  OKHCIUTENBbHO--BOCCTAHOBHUTENBHBIE — peaknuu. lIpoleccsl  OKHUCICHHS W
BOCCTaHOBIICHNS. OKUCIUTENN W BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

n3ydeHue o0pasIoB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aMMOJICHCTBHE I'MJIPOKCHAA IMHKA C pacTBOpaMH
KHCJIOT ¥ IIENOYeH, NPOBEACHHE OIBITOB, HILUIIOCTPUPYIOIUX INPUMEPbl OKHCINTEIBHO-BOCCTAHOBHUTEIIBHBIX
peaknuii (ropeHne, peakiuy pa3ioXKeHns, COSANHEHMS).

Mesicnpeomemmunie ceazu

Peanmuzannsi MeXIIpeAMETHBIX CBs3€ll NpM M3yYEeHWH XHMHM B 8 Kiacce OCYIIECTBISIETCS depes
HCIIOJIb30BAHUEC KakK O6HH/IX €CTCCTBCHHO--HAYYHBIX HOHﬂTHﬁ, TaK H HOHHTI/Iﬁ, SIBJITFOIIUXCS CHUCTEMHBIMU 1A
OTJCTBHBIX IIPEAMETOB €CTECTBEHHO--HAYIHOTO IIUKIIA.

OOmmune ecTecTBEHHO--HAyYHbIE TOHATHS: HAy4HbBIH (aKkT, TUNOTe3a, TEOpHs, 3aKOH, aHallu3, CHHTE3,
KIaccu(puKamys, MeproIMIHOCTb, HAOTIOCHUE, IKCIIEPUMEHT, MOCIHPOBaHNE, U3MEPEHUE, MOJIEIb, SIBIICHHUE.

®dusuka: MaTepusi, aTOM, 3IEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJA, U30TOMbI, PaAMOAKTUBHOCTh, MOJIEKYJIA,
UIEKTPUUECKUAN 3apsif, BEIIECTBO, TENO, 00bEM, arperaTHOE COCTOSHHE BEIIECTBA, ra3, (pU3NYECKHE BEIWUHHBI,
€IMHUIIBI U3MEPEHMUs], KOCMOC, TUIaHeThl, 3B€3/1bl, CoJHIIE.

Buonorus: potocuuTes, IBIXaHUE, OHOChepa.

leorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE IOPOJBI, MOJE3HBIE HCKOMAeMble, TOILIMBO,
BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKas peaKnus

Ilepuoanyeckuil 3akoH. Ilepuonndeckas cuctema xumuueckux snemeHToB JI. M. Mengeneea. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBIX TPEX MEPHOAOB, KW, KaIbLIUsI
1 MIX COCJJMHEHHI B COOTBETCTBHH C MOJIOKEHUEM 3JIeMEHTOB B [leproanieckoii cucTeme u CTpOCHUEM HX aTOMOB.

CrpoeHne BemecTBa: BBl XUMHUYECKONW CBS3H. THIBI KPUCTAIMYECKHX PEHIETOK, 3aBUCUMOCTh CBOWMCTB
BEIIECTBA OT THIA KPUCTAUIMYECKOH PEHIETKH 1 BUAa XUMHIECKON CBSI3H.



Knaccupukanuss W HOMEHKIATypa HCOPTaHHYCCKHX BEIICCTB. XHWMHYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIMXCS K PAa3IMYHBIM KJlaccaM HEOPraHMYECKHX COEAMHEHWH, TeHeTHUYeCKas CBA3b HEOPraHHYECKHX
BEIIIECTB.

Knaccudukanms XxuMuYeckux peaknuii Mo pa3IH4YHBIM NPHU3HAKaM (M0 YHCIIYy M COCTaBy yJYaCTBYIOIIHX B
PEaKIMK BEMIECTB, MO TEIIOBOMY 3(PQEKTY, MO0 M3MCHCHHIO CTCICHECH OKHCIICHUS XHMHYECKUX 3JIEMEHTOB, IO
00paTHMOCTH, TI0 YJaCTHIO KaTaIu3aTopa). DK30- U S3HAOTEPMUIECKHUE PEaKINH, TEPMOXUMHICCKUE yPABHEHHUS.

[lonsite 0 ckopoctH Xxumuyeckoil peakuuu. [loHsTHEe 00 0OpaTUMBIX M HEOOPATUMBIX XMMHYECKHX
peaknusix. [IoHATHE O TOMOTEHHBIX M T€TepOreHHbIX peakuusax. [lonsrue o karamuse. IloHATHE O XMMHYECKOM
paBHOBecuHu. PaKTOPHI, BIUIONNE HA CKOPOCTh XMMUYECKOH peaKIy U MOJI0KEHHE XMMHUYECKOTO PaBHOBECHSL.

OKHCIUTENPHO-BOCCTAHOBUTENILHBIC PEAKIMH, JIEKTPOHHBIN OallaHC OKUCIHMTENLHO-BOCCTAHOBUTEIBbHOMN
peaknun. CocTaBlieHWE YpaBHEHHH OKHMCINTEIBHO--BOCCTAHOBUTEIBHBIX PEAKIMH C HCIOJIB30BAaHUEM METOJa
3NIEKTPOHHOTO OaxaHca.

Teopust ANIEKTPOIUTHUECKOM HCCONMAIMU. OJEKTPOJUTHI W  HEdIEKTPONUTHL. KaTHOHBI, aHUOHBI.
Mexanuszm JUuccoUanun BECIIECCTB C pa3JIMYHbIMU BUIaMHU XUMHA4YECKOH cBsi3u. CTEneHn JAucconuanuu. CulbHBIE U
citabbIe 3IEKTPOJIUTHIL.

Peakuuu noHHOTO OOMeHa. YCJIOBHUS HPOTEKaHWS peakiuié MOHHOrO OOMEHa, TOJIHbIE U COKpalEHHbIC
WOHHBIE ypaBHeHHs peakuuidl. CBOIHCTBAa KHCIOT, OCHOBAaHMH W CcOJied B CBETE NPEACTABICHUH 00
3NEKTPOIUTHYECKOH nucconuarui. KagecTBeHHbIe peakiiuy Ha HOHBL. [IoHATHE 0 rUApOIM3e CoTe.

Xumuueckuii 3kcnepumenm:

O3HAaKOMJICHHE C MOJEISIMH KPHUCTAIIMUECKHX PpEMETOK HEOPraHWYeCKUX BEIIECTB — METAIOB U
HeMmeTa/uloB (TpaduTa M anaMasa), CIOXKHBIX BEIIECTB (XJIOpWAA HATPHs), NCCIEJOBAaHHE 3aBHCHUMOCTH CKOPOCTH
XMMHUUYECKOH peakuuu OT BO3JCHCTBUS Pa3IMUYHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPONPOBOJHOCTH PacTBOPOB
BEIIIECTB, MPOIIECCa AUCCONMANNU KUCIOT, IIeJoYed M cojied (BO3MOXKHO HCIIOJIb30BAHHE BHJIEO MAaTEPHAJIOB),
IIPOBEJICHUE OIIBITOB, WILTIOCTPUPYIOIIUX MPU3HAKK IIPOTEKAHUs peakiii HOHHOro oOMeHa (0Opa3oBaHMe ocajKa,
BBIJICJICHNE Ta3a, 00pa30BaHUE BOJBI), ONBITOB, MIUIIOCTPUPYIOMNX MPUMEPBI OKHUCIUTEIHHO -BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakluy pa3joKeHUs, COCAUHEHUs), paclio3HaBaHWE HEOPraHWYECKHX BEIIECTB C IOMOILBIO
Ka4eCTBEHHBIX PEaKnnii Ha HOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTtanibl 1 MX coeqnHEHUsT

OO6m1ast xapakTepuCTHKa rajoreHoB. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE CTETIEHH OKHCICHUS.
Crpoenne M (QU3NYECKHE CBONCTBA MPOCTHIX BEHIECTB — TaJIOTCHOB. XMMHYECKHE CBOICTBA Ha IpHMeEpe XJopa
(B3amMopeiicTBHE C MeETaUlaMH, HeMeTaUlaMHM, IneiodyaMu). XyopoBojopond. CosHas KHCIIOTa, XUMHUYECKHE
CBOHCTBa, IOJydeHHe, NMpuMeHeHue. JleficTBHe Xyiopa M XJIOPOBOJOpOJa Ha OpPraHW3M 4eloBeka. Baxneiimme
XJIOPHUBI M UX HAXOKACHHUE B IPUPOJE.

O6mas xapakrepucTHka 31eMeHTOB VIA-rpynmbsl. OCOOEHHOCTH CTPOEHUSI AaTOMOB, XapaKTE€pHbIE CTEIICHU
okucnerns. CrpoeHne W (DU3NYECKHE CBOWCTBA TPOCTBIX BEMIECTB — KHCIOPOIAa U Cepbl. AJIIOTPOIHBIE
MOJIU(UKAMKA KHCIOPOJa M cepbl. XUMHYECKHe cBoiicTBa cepbl. CepoBomopox, cTpoeHHe, (HU3MYecKue u
XUMHYECKHE CBOMCTBA. OKCI/II[I)I CEPBI KaK MPEACTABUTEIN KUCIOTHBIX OKCHIOB. CepHaﬂ KHUCJorTa, (1)I/I3I/I‘ICCKI/IG u
XUMHAYECKHE CBONCTBa (0OIIMEe KaK MPENCTaBHTENS Kiacca KHCIOT W CIeHU(HIECKHe). XUMIUECKIE pPEaKIui,
JIeKale B OCHOBE NMPOMBIIUIEHHOTO crioco0a MONyYeHUs] CepHOU KHUCIOTHL. [Ipumenenue cepHoii kuciotel. Conu
CEpHOW KHCIOTHI, KauyeCTBEHHas peakmus Ha cyimbparT-noH. HaxoxkxaeHue cepbl W e€ COeNMHEHWH B TIPHPOIE.
XUMHUECKO€e 3arpsA3HEHHE OKPYXKAIOLIeH cpeapl COeAUHEHUSIMU cepbl (KUCIOTHBIE JOXK/IH, 3arpA3HEeHHe BO3ayXa U
BOZI0EMOB), CITOCOOBI €ro MPEeIOTBPAIICHHS.

OOmas xapakrepucTuka 31eMeHToB VA-Tpynnbl. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTepHbBIE CTEIECHU
OKHCIEHHS. A30T, pacnpocTpaHEHHE B NpHpoje, (HU3MUECKHe M XUMHUYecKne cBoiictBa. KpyroBopor asora B
npuposae. AMMHaK, ero (QpuU3NYecKHe W XUMHUYECKHEe CBOWCTBA, IOJydeHHe W npuMmeHenune. Conm aMMOHHS, MX
¢usnueckue ¥ XUMUYIECKUE CBOICTBa, IpuMeHeHne. KauecTBeHHas peakiysi Ha HOHbl aMMOHHA. A30THasI KHCIIOTa,
e€¢ mnoiyueHue, (QuanMUecKHMe M XUMHYECKHE cBoiicTBa (0OmME Kak IpeACTaBHTENs Kiacca KHUCIOT |
cnenuduieckue). Mcnoib30BaHne HUTPATOB M COJIEH aMMOHUS B KaUeCTBE MUHEPATBHBIX YA0OpeHHA. XUMHUYECKOE
3arpsi3HEHNE OKPYXKAIOIIEH Cpelbl COSIMHEHMSIMH a30Ta (KHCIOTHBIC JOXIHM, 3arpsi3HEHHE BO3JyXa, IIOYBBI U
BogoémoB). dDocdop, ammorpomuHble Moaupukarum ¢ochopa, GU3MUECKHE W XUMHUYECKHE cBoiicTBa. OKCHA
¢docdopa (V) u hochopHas kuciora, GU3NIECKUE M XUMHICCKIE CBOICTBa, moirydeHue. McmomszoBanue hocdaron
B KauecTBE MUHEPaIbHBIX YA0OpEeHUH.

O6mas xapakrepucTHKa 31eMeHTOB |V A-rpynmbsl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEePHBIE CTEIIEHU
OKHCJICHHsL. YTJepoi, alUIOTPONHbIe MOAU(DHKAIMH, PaCHpOCTpaHEHHE B HPHpOJe, (pu3nMueckue W XUMHUYECKUE
coiictBa. Ancopbumsa. Kpyrosopor yrimepoma B mpupozae. Okcuzasl yriaepona, MX (HU3MYECKHE W XUMUYECKHE



CBOﬁCTBa, JleﬁCTBPIe Ha XUBBIC OPraHu3Mbl, IMOJTYYCHUEC U MPUMEHCHUC. DKOJIOTHYECKHE HpO6HeMLI, CBs3aHHBIC C
okcunoMm yriaepona (1V), rumoresa rimo6anpbHOTO MOTEIUICHHS KIIMMaTa, TApHUKOBEIN 3 dekT. YrompHas kucioTa u
e€ conM, MX (U3MYECKME W XMMHUYECKHE CBOMCTBA, MOJYyYeHHWE W TNpHMeHeHue. KadecTBeHHas peakius Ha
KapOoHaT-HoHbI. Mcrionp30BaHne KapOOHATOB B OBITY, MEHUIIMHE, TIPOMBIIUIEHHOCTH 1 CEIHCKOM XO3SIHCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHWYECKHX BELIECTBAX KaK O COEAMHEHUSX yriepojaa (MeTaH, 3TaH,
STWJIEH, aleTWIEH, 3TAaHOJ, TJIMLEPHH, YKCYCHas KHCIOTa). lIpupoaHbBle HWCTOYHMKH YIJIEBOJOPOAOB (YroJb,
MIPUPOAHBII a3, HedTh), MPOJAYKTHI UX NepepaboTku (OCH3MH), UX POJb B OBITY M IpoMbInUIeHHOCTH. [loHsATHE O
OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX: JKUpaX, OeNKax, yrieBOJaXx — M MX POJH B JKMU3HM 4elloBeKa. MarepuanbHOoe
€ANHCTBO OPTaHUYCCKUX U HCOPraHNYCCKUX Coe[lIdHeHI/Iﬁ.

Kpemunii, ero ¢usndeckne u XUMHUIECKHE CBOWCTBA, MOIydeHUE U NMpuMeHeHne. COeTMHEHNSI KPEMHUS B
npupoae. O6mue npeacrasneHus oo okcunae kpemuus (1V) u kpemuueBoit kucnore. CHIMKATHI, UX HCIOJIb30BaHHE
B OBITY, B INPOMBIIUIEHHOCTH. BaxHeimne cTpouTenbHBIE MaTepuaibl: KepaMHKa, CTEKJIO, LEMEHT, OCTOH,
xene300eToH. [TpoGiiemMbl 6e3011acCHOTO MCTIOJIB30BaHHSI CTPOUTEIBHBIX MAaTEPHAIOB B TIOBCEJHEBHON JKU3HH.

Xumuueckuii Ixkcnepumenm:

n3ydeHne oOpasloB HEOPraHWYECKHX BEIIECTB, CBOWCTB COJITHOM KHCIIOTHI, NPOBEJCHHE KaueCTBEHHBIX
peaKLII/Iﬁ Ha XJIOpUA-UOHBI H Ha6HIO}IeHI/Ie IMIPU3HAKOB HX MNPOTCKAHHWA, OIBIThI, OTpPaXarolnue (bI/I?;I/I‘-IeCKI/Ie u
XMMHYECKHE CBOMCTBA TaJIOT€HOB M UX COEIMHEHHH (BO3MOKHO HCIIOJIb30BaHHE BU/ICOMATEPUAIIOB), 03HAKOMIICHNE
¢ oOpasnamu XJOPHUIOB (TaJIOTEHHIOB), O3HAKOMJICHHE C 00Opa3laMu cepbl W € COCAMHCHUSIMH (BO3MOXKHO
WCIIOJIb30BAaHUE  BHJEOMAaTepHaIoOB), HaONOAeHHE Ipoliecca OOyriIMBaHWS — caxapa IOJ  JCHCTBHEM
KOHIICHTPUPOBAaHHON CEpHOM KHUCIIOTHI, H3y4eHHE XHMHMYECKMX CBONCTB pa30aBiIeHHON CEpHON KHCIIOTHI,
MIPOBEJICHNE KAaueCTBEHHOW pEeakuuy Ha Cynb(paT-HOH M HaONIOACHUE MpU3HaKa €€ MPOTEKaHMs, 03HAKOMIICHHE C
¢u3nueckuMHu CBOWCTBaMH a30Ta, Qocdopa M Mx coequHEeHHH (BO3MOXKHO HCIIOJIB30BAHHE BHIEOMATEPHANIOB),
oOpa3maMu a30THBIX M (pocopHBIX ymoOpeHuH, moirydeHune, coOMpaHme, paclo3HaBaHWE W HM3YUYCHHE CBOMCTB
amMMHpaKa, MpOBEJCHUE KAYECTBEHHBIX PEAaKLUUi Ha WMOH aMMOHHUS M (ocdaT-MOH M H3y4EHUE INPHU3HAKOB HX
MIPOTEKAHMs, B3aUMOJICHCTBHE KOHIIGHTPHUPOBAHHOW a30THOH KHCIOTBHI C MEABI0 (BO3MOXXHO HCIOJIb30BaHNE
BHJIEOMATEPHAJIOB), U3yU4EHHE MOJIeIel KPHCTAJUIMUECKUX PEIETOK anmasa, rpaduta, QpymiepeHa, 03HaKOMIIEHHE C
MIPOIIECCOM aJCOPOLUH PACTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIVIEM M yCTPOWCTBOM MPOTHBOTa3a, MOJIy4eHHE,
coOupaHue, pacro3HaBaHHE M W3y4YE€HHE CBOWCTB YIJIEKHCIOIO Ta3a, IPOBEJCHHE KaueCTBEHHBIX peakuui Ha
KapOOHAaT W CHJIMKAT-HOHBI M W3YyYCHHE NPHU3HAKOB MX MPOTEKAHWSA, O3HAKOMJIEHHE C MPOIYKIHEH CHIMKATHON
MIPOMBIIIIEHHOCTH, PEHICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 0 TeMe «BakHelre HeMeTalabl U UX COSUHEHUS.

MeTaJuIbl M MX COEIMHEHUS

OOmast xapakTepuCTHKa XHUMHYECKHX JJIEMEHTOB — METAUIOB Ha OCHOBAHMHM WX TIOJIOKEHHUS B
ITepunonnyeckoii cucreme xumudeckux snemeHToB JI. M. MennaeneeBa u crpoeHus atomMoB. CTpoeHHE METaJLIOB.
Meraumdeckast CBSI3b M METaJUIMYECKas KPUCTAIMYECKAs pPemIéTKa. OJNEKTPOXUMHUYECKHH DA HanpspKeHUH
MeTauioB. DHU3MUECKHEe U XMMHUYECKHe CBOWCTBa MeTaiutoB. OOmme crmocoObl mosrydeHus: metamioB. [lonstue o
KOPPO3UHM METAJUIOB, OCHOBHBIE CHOCOOBI 3amMThl WX OT Koppo3uu. CruiaBel (CTaib, YYr'yH, IIOPAJIOMHUHHMH,
OpoH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIIJICHHOCTH.

Ilenounple MeTaybl: NoJokeHUe B Ilepuonnyeckoil cucteme xumuueckux snemeHTos [[. . Menneneesa,
CTpPOCHHE MX aTOMOB, HaxoxJeHHe B mpupoje. dusznuyeckue M XUMHUECKHE CBOMCTBA (Ha IpuUMepe HATpus U
Kanust). OKCHIBI ¥ THAPOKCHIB HATPUS U Kalusl. [I[puMeHeHNe MeT0YHbIX METAJUIOB U UX COETMHEHHH.

IllenoyHO3eMENBHBIE METAUIBI MAarHui U KaJbLMi: MOJIOKeHUE B Ilepronuueckoil cucTeMe XMMHMYECKUX
anementoB J[. M. MeHnpneneeBa, CTpoeHHE HMX aTOMOB, HaxO)KIeHUE B mpupoje. PU3NYECKHE U XUMHUYECKUE
CBOWCTBa MarHusi ¥ KajublMs. BakHelme coenHEHUS Kalblus (OKCHA, IMIPOKcuA, coiiv). JKECTKOCTb BOABI U
crocoOBI e€ ycTpaHeHHs.

AmomuHuil: nonoxenue B [lepuoandeckoit cucreme xumudeckux aeMmeHTos [[. 1. Menzeneesa, ctpoeHue
aToMa, HaxokJeHue B npupoje. Ousnueckue U XUMHYECKHE CBOMCTBA almtOMHUHHA. AM(OTEpHbIE CBOHCTBA OKCHIA
U THUJPOKCHUIA ATFOMUHMSL

Kenezo: monoxxenue B Ileproguueckoii cucreme xummudeckux snemeHToB JI. M. MennaeneeBa, cTpoeHHe
aToMa, HaxoxjaeHue B npupoje. duszndeckue U XUMUYECKHE CBOICTBA ikene3a. OKCHUIbI, THIPOKCUABI U COJIHU
xenesa (1) u xxemnesa (111), ux cocras, CBOICTBA U MOTyYCHHE.

Xumuueckuil IKCnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMH METaJIOB U CIUIaBOB, UX (DMU3MUECKUMH CBOICTBAMH, M3YUEHHE PE3YJIbTATOB
KOPPO3UH METAJUIOB (BO3MOXKHO HCIIOJIb30BAaHHE BHACOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHUCTBHSA OKCHZA
KaJbLIMs U HATPHUS C BOJOH (BO3MOXKHO HCIIOJIB30BAHNE BUACOMATEPHAJIOB), HCCIIEIOBAaHUE CBOMCTB KECTKON BOJBL,
IIpoIiecca TOPEHUs JKene3a B KHCIOpoJe (BO3MOXKHO HMCIHOJIb30BAaHME BHICOMATEPHAIOB), MPU3HAKOB HMPOTEKAHUS



KaueCTBCHHBIX PEaKIWii Ha MOHBI: MAarHWs, KaIbIUs, aJloMHHUs, nuHKa, xenesa (I1) u sxemesa (1), memu (11),
HaOMIOZICHUE W OINMCAHWE IPOLECCOB OKPAIIMBAHMS IUIAMEHH HOHAMHM HAaTpHs, Kalus W KaIbIHA (BO3MOJKHO
UCIIOJIb30BaHKE BHIEOMATEPHAJIOB), HCCIIEIOBaHNEe aM(OTEPHBIX CBOICTB TMAPOKCHIA ATIOMUHUS M THUAPOKCHIA
LIMHKA, PEIICHNE SKCIIEPUMEHTAIBHBIX 3a/1ad 110 TeMe «BajkHelme MeTauIbl M UX COSTUHEHUS».

XHMHS U OKPYKAOIIAA cpeaa

BemectBa m Mmarepuanbl B IMOBCEAHEBHOH MXHM3HM 4YelOBeKa. be3omacHOe HCIOIb30BaHME BEIIECTB U
XMMHUUYECKHUX peakuii B ObITy. [lepBasi OMOILb IPU XUMHYECKUX 0XKOTaX ¥ OTPABICHUIX.

XUMHYECKOE 3arpsi3HEHNE OKPYXKaIoIIel cpenbl (IIpenenbHas JOMyCTUMAas KOHIIEHTPALUs BELIECTB, Jajee —
[AK). Posb XMMUM B pelICHUN SKOJIOTUYECKUX ITPOOIIEM.

Xumuueckuil Ixcnepumenm:

n3ydeHue 00pasoB MaTepraoB (CTEKIIO, CIIIIaBbl METAJUIOB, OJIMMEPHbIE MaTepHaIbl ).

Mesicnpeomemnmvie ceasu

Peanu3anuss MEXIOpeqMETHBIX CBsS3€M HpH H3ydeHMH XUMUH B 9 Kjacce OCYIIECTBISETCA 4epe3
UCTIOJB30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHSATHH, TaK M TOHSITHUH, SBIIAIOUIMXCS CHUCTEMHBIMH IS
OTJEJBHBIX IIPEAMETOB €CTECTBEHHO--HAyYHOTO IIUKIIA.

OOuine ecTecTBEHHO-HAyYHbIE MOHSATHS: HAy4dyHbI (akT, TrUIoTe3a, 3aKOH, TEOpHs, aHaIMU3, CHHTES,
KiaccuduKanys, NepHOAUIHOCTh, HAOJIOIEHNE, SKCIIEPUMEHT, MOJEIMPOBaHHE, W3MEPEHHE, MOJIENb, SBICHHE,
NapHHUKOBBI A3Q(EKT, TEXHOIOTUS, MaTepUAITBI.

duzuka: Marepusi, aToM, IEKTPOH, IIPOTOH, HEUTPOH, MOH, HYKJIHU], H30TOIIbl, PaANOAKTHBHOCTh, MOJIEKYJIa,
QNIEKTPUUECKUN 3apsifl, MPOBOJHUKH, TMOJYNPOBOIHHUKH, IMAIEKTPHKH, (DOTOAIEMEHT, BEIIECTBO, TENO, O00BEM,
arperaTHoe COCTOSTHHE BEIIECTBA, I'a3, pacTBOP, PACTBOPHMOCTh, KPHCTAJUTMUECKAsl PEIIETKA, CIUIaBhl, (GH3HMUECKIE
BEJIMUMHBI, €IUHUIBI U3MEPEHUS, KOCMUUYECKOE IIPOCTPAHCTBO, MIaHETH, 3BE3/1b1, COJHIIE.

Buomorus: ¢orocunTe3, OpIXaHue, OMocdepa, SKOCHCTEMa, MUHEpPAIBHBIC YHOOPCHHS, MHUKPOAIEMEHTHI,
MaKpO3JIEMEHTBHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadms: armocdepa, ruapocdepa, MUHEpAIbl, TOPHBIE IOPOJBI, MOJE3HBIE HCKOMAeMble, TOILIMBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IIPOTPAMMBI 110 XMMHUHN HA VYPOBHE
OCHOBHOTI'O OBHIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PE3yJbTaThl OCBOCHHS IPOTPaMMBI OCHOBHOTO O0LIEro oOpa3oBaHMS JOCTHIAIOTCS B XOIe
o0y4eHHsT XMMHH B €AMHCTBE Yy4eOHOH M BOCIHTATENFHON NESTETbHOCTH B COOTBETCTBHM C TPaJULIMOHHBIMU
pOCCI/II\/'ICKI/IMI/I COIMMOKYJIBTYPHBIMH U TYXOBHO-HPABCTBECHHBIMU LHCHHOCTAMU, ITPUHATHIMU B O6H_ICCTBC ImpaBujIaMu
W HOpPMaMH TIIOBEJCHHUS M CIOCOOCTBYIOT TMIPOIIECCaM CaMOIO3HAHMS, CaMOPAa3BUTHS U COLMAIN3AINN
00yJarommuxcs.

JIMYHOCTHBIE PE3yNBTAThl OTPAXKAIOT TOTOBHOCTh O0YYAIOLIMXCS PYKOBOJCTBOBATHCS CHCTEMOM O3UTHBHBIX
LEHHOCTHBIX OPUEHTAIIMI U paCUIMPEHHUE OIIbITA JIESITEIbHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YaCTH:

1) maTpHOTHYECKOr0 BOCHUTAHMS:

HCHHOCTHOT'O OTHOHICHHA K OTCUCCTBCHHOMY KYJIbTYPHOMY, HUCTOPHYCCKOMY U HAYYHOMY HaACJICOUIO,
TIOHMMAaHUS 3HAYCHUS XUMHUYECKOIl HayKH B JKM3HH COBPEMEHHOTO OOLIECTBA, CIOCOOHOCTH BJIAJIETh JOCTOBEPHON
nHpOpMaIKeil O MepeaoBbIX TOCTIKEHUSIX U OTKPBITHSIX MUPOBOW M OTEYECTBEHHON XMMUH, 3aWHTEPECOBAHHOCTH
B HAayYHBIX 3HAHMAX 00 YyCTPOHCTBE MUpPa U 00IIECTBA;

2) rpaKIaHCKOro BOCHUTAHMUS:

NPENCTaBICHUS. O COLMAIBHBIX HOPMax M NPaBUIIaX MEXIMYHOCTHBIX OTHOIICHHH B KOJUICKTHBE,
KOMMYHUKaTHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOW, y4eOHO-MCCIIeIOBATENBCKOM, TBOPYECKOH |
IpYTUX BHAAX IEATENFHOCTH, TOTOBHOCTH K pPa3HOOOpasHOW COBMECTHOH MHESATENBHOCTH IIPU  BBIIIOJHEHUH
y4eOHBIX, MO3HABATENbHBIX 3a/lay, BBIOJIHEHHH XUMHYECKHX OSKCIIEPUMEHTOB, CO3JIAHUU YYEOHBIX IPOEKTOB,
CTpEeMJICHUsI K B3aMMOIIOHMMAHHMIO M B3aMMOIIOMOILIM B IIpoOLlecCe ITOH Y4eOHOW NeATeNbHOCTH, OTOBHOCTH
OLICHMBATh CBOE ITOBEJICHNE M TIOCTYIIKM CBOMX TOBApHILEH C MO3UIMK HPABCTBEHHBIX M MPABOBBIX HOPM C Y4ETOM
OCO3HaHUS NOCIEICTBHHI ITOCTYIIKOB;

3) HeHHOCTH HAYYHOTO NMO3HAHMSL:

MHPOBO33pPEHYECKHE MPEACTABICHUS O BEIIECTBE M XHMHUYECKOH pEakluH, COOTBETCTBYIOIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HayKH M COCTABIISIONINE OCHOBY ISl IOHUMAHUS CYIIHOCTH HAay9HOW KapTHHBI
MHpa, TPEACTaBICHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NMPHPOJBI, B3aHMOCBS3AX YEIOBEKa C MPUPOIHOM
CpeJoii, O pOJIM XUMHH B ITO3HAHUH 3THX 3aKOHOMEPHOCTEIH;

TIO3HABaTC/IbHBIE MOTUBBI, HAIIPABJICHHBIC HA IMOJYYEHHUE HOBBIX 3HAaHUU TI0 XHUMHH, HeO6XO}1HMI:-Ie I
0OBsICHEHHUS HAOII0JaeMbIX IPOLIECCOB U SIBJICHUM, N03HABATEIBHON, HHPOPMALOHHOM U YHTATENBCKON KYJIBTYPBI,
B TOM 4YHMCJIC HABBIKOB CAMOCTOSITEIBHON pabOThl ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHOM JIMTEPaTypoi, JOCTYHHBIMU
TEXHUYECKUMHU CPEACTBaMH MH(POPMALMOHHBIX TEXHOJIOTHIA;

UHTEpEeC K OOYYCHHUIO M MO3HAHUIO, JH0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaM000pa30BaHUIo,
MIPOEKTHOW M HMCCIIEI0BATENLCKON EATEIBHOCTH, K OCO3HAHHOMY BHIOOPY HAIPaBJICHHOCTH M YpPOBHS OOy4eHHUS B
JabHEeHIIeM;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAaHUE NLCHHOCTU XU3HHU, OTBETCTBECHHOT'O OTHOWLICHHA K CBOEMY 3J10POBbHIO, YCTAHOBKH Ha 3[[Op0BblI>lI
o0pa3 XKH3HH, OCO3HAHHE MOCJICACTBUIA U HENPUATHE BPEIHBIX NPHBBIYEK (YHOTpPEOJICHUS alKOToJIs, HAapKOTHKOB,
KypeHus1), HeoOXOIMMOCTH COOJIIO/ICHHS TpaBmil OE30MAaCHOCTH IIPH OOpAIeHHH ¢ XMMHYECKHMH BEIIECTBAMH B
OBITY U peaybHOM JKU3HHY;

5) TpynoBOro BocmuTAHUS:

HHTEpeC K INPAKTHYECKOMY H3Y4eHUIO IpodeccHii M TpyZa pa3IMuHOTO poOJa, yBaKeHHE K TPYAy MU
pe3ysbTataM TpPYJOBOW IESTEJFHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHUS NMPEAMETHBIX 3HAHUHM 110 XUMMH,
OCO3HaHHBIH BHIOOP HHAMBUAYATbHON TPAEKTOPHH IPOJOKEHHUSI 00pa30BaHUA € Y4ETOM JIMYHOCTHBIX HHTEPECOB
CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB M NMOTPEOHOCTEH, yCIenIHo# npodecCHOHABHON JIeSITeIbHOCTH
U pa3BUTHUS HEOOXOIUMBIX YMECHHUH, TOTOBHOCTh aIallTHPOBATLCS B MPO(HECCHOHATLHOM Cpere;

6) PKOJIOrH4ecKOro BOCHUTAHUS:

9KOJIOTMYECKH I1eJIecO00pa3Hoe OTHOLICHHWE K TPUPOJIe KaK HCTOYHHMKY JKM3HU Ha 3emie, OCHOBe o€
CYLECTBOBAHUs, MOHMMAHUE IICHHOCTH 3J0POBOTO M 0e30macHOro oOpasa »KHM3HH, OTBETCTBEHHOE OTHOIICHHE K
COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE LIEHHOCTH COOJIIO/ICHHUS TPaBUII OE30I1aCHOTO
MIOBEJICHUSI IPH paboTe ¢ BEIECTBAMH, & TAKXKE B CHTYaLHSX, YTPOXKAIOLINX 310POBBIO M )KU3HH JIIOICH;

CHOCO6HOCTI/I MMPUMEHATL 3HAHUS, MMOJYy4Ya€MbIC IIPU U3YYCHUUN XUMHHU, Ui PCIICHUA 3aj/ia4d, CBA3aHHBIX C
OKpYXKaIOIIei IPUPOIHOI CPemoif, Ul NOBBILICHHS YPOBHS 3KOJOTHYECKON KYNbTYPBI, OCO3HAHHS IJI0OAIEHOTO



XapakTepa 3KOJOTMYCCKHUX HpO6HeM n l'IyTeI‘/’I UX PpEHICHUA IMOCPEACTBOM METOJOB XUMHH, ISKOJIOTHYCCKOTO
MBIIIJICHUS], yMEHHUS PYKOBOJICTBOBATHCSA MM B ITO3HABATEIbHON, KOMMYHHUKaTUBHON M COIIMAIBHOM NPAKTHKE.

METANPEJIMETHBIE PE3YJIbTATHI

B cocraBe MerampenMeETHBIX pPE3yJAbTATOB BBIJCIAIOT 3HAYMMBIE IS (POPMHPOBAHUS MHPOBO33PECHUS
oOleHay4YHbIe MTOHATHS (3aKOH, TEOpHs, IPUHLIUII, THIIOTE3a, (aKT, CUCTeMa, MPOLECC, IKCIIEPUMEHT U APYToe.),
KOTOPBIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeaMeTax M MO3BOJIIIOT Ha OCHOBE 3HAHUM W3 3THX
npeaMeToB (OPMHUPOBATH ITIPEJCTABICHHE O LENOCTHOM HAydYHOW KapTHHE MHpa, W YHUBEpCAJIbHbIE y4eOHbIC
JelcTBHs (HO3HABATENbHBIE, KOMMYHHKATHBHBIE, PETYISATHBHBIE), KOTOpbIe oOecreunBaoT (HOpMHUpPOBaHKE
TOTOBHOCTH K CAMOCTOSITEIEHOMY IIJIAHUPOBAHHUIO U OCYILECTBICHUIO Y4eOHOH JIESITENbHOCTH.

IMo3naBaTenbHBbIE YHUBEPCATbHBIE YUeOHbIE JeiiCTBHS

Ba3oBhIe Joruueckue AeiicTBUA:

YMEHHS HCIIOJIb30BaTh MPHEMBI JIOTHYECKOTO MBIIUIEHHS TMPH OCBOCHUM 3HAHUM: PaCKPBIBATH CMBICI
XUMHUYECKHUX MOHATHH (BBIIENATh UX XapaKTepHbIe IPU3HAKH, YCTaHABIMBATH B3aUMOCBSI3b C IPYTUMH MOHATHIMH),
HCIIOJIb30BAaTh IIOHATHUA IJIA 00BIACHEHUS OTACIBHBIX (baKTOB u S{BJ’[GHI/If/'I, BI)I6I/IpaTI> OCHOBAaHHA U KPpUTCPpUU A
KJIaccU(PUKAMM XMMHAYECKMX BELIECTB W XMMHYECKMX PEAKIWH, YCTaHAaBIMBATh MPUYMHHO-CIEICTBCHHBIC CBS3U
MEXIy OOBEKTaMM HM3YUEHHs, CTPOUTH JIOTHUECKHE PAcCYXICHHA (MHAYKTHBHBIC, NEAYKTHBHBIC, [0 aHAJOTHN),
JIeTIaTh BHIBOJIBI U 3aKJIIOUCHHS;

YMEHHUE NPUMCHATH B MPOLECCCC TMO3HAHHSA TOHATUA (Hpel[MeTHI)Ie u MeTaHpeI[MeTHI:Ie), CUMBOJIMYCCKHUC
(3HaKOBBIC) MOJIENH, HCIOJb3yeMble B XHMHH, NpeoOpa3oBHIBATh MIMPOKO NPHUMEHSIEMbIE B XMMHH MOJECIbHBIC
NPE/ICTaBICHUS — XUMUYECKHH 3HAK (CUMBOJI DJIEMEHTa), XUMHUecKasi (opMya U ypaBHEHUE XUMUUECKOI peakiuu
— TpU pEIIECHHH YJeOHO-TIO3HABATENBHBIX 33Jad, C y4ETOM OTUX MOJIENBHBIX HPEICTABICHUH BBISBIATE U
XapaKTepU30BaTh CYLIECTBEHHBIE IIPU3HAKN U3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMHUECKUX PEaKIUH,
BBISIBIISITE OOIIME 3aKOHOMEPHOCTH, NMPUIMHHO-CIICCTBEHHBIE CBS3M M NMPOTHBOPEUHS B M3YYaeMBIX IpoIieccax U
SIBIICHUSIX.

Ba3oBbIe uccienoBareibCKue JeiCTBUA

YMEHHE HCIIOJIb30BaTh MOCTABJICHHBIE BOIPOCHl B KayeCTBE MHCTPYMEHTAa MO3HAHMs, a TAaK)Ke B KayecTBE
OCHOBBI 7151 (JOPMHUPOBAHMS THIIOTE3BI IO IPOBEPKE MTPABUIIBHOCTH BHICKA3bIBAEMBIX CY)KICHUH;

proOpeTeHre OmbITa 10 IUIAHUPOBAHHUIO, OPTaHM3alMM W IPOBEACHHIO YYEHHUYECKHX 3KCIEPUMEHTOB,
yMeHHE HaOmIoAaTh 3a XOJOM IIPOIEcca, CaMOCTOSITENBHO IPOTHO3MPOBATh €ro pe3ynabraT, (hOpMyIHpOBATH
0000mIeHNsT M BBIBOJBI TI0 Pe3yibTaTaM HpPOBEAEHHOTO OMBITA, UCCICAOBAHMUS, COCTABIITh OTYET O NPOAEIAHHOM
paborte.

Padora ¢ nndopmanueii:

yYMEHHE BBIOMpPATh, AHAIM3UPOBATH M HMHTEPIPETUPOBATH HMHGOPMALMIO PA3IMYHBIX BHUAOB H (GOpM
MIPEACTAaBICHUS, TIOJMY4aeMyl0 W3 pa3HbIX MCTOYHHUKOB (HAy4YHO-TIONMYJSpHAs JIMTEpaTypa XHMHYECKOTO
COJIp)KaHHUs, CIpaBOYHbIE MOCOOMs, pecypchl MHTepHera), KPUTHYECKH OLIEHMBaTh IPOTHBOPEUYMBYIO H
HEI0OCTOBEPHYIO HH(OPMAIIHIO;

yMEHHE MpPUMEHSTh pa3jIM4YHble METOJAbl M 3alpoChl IPH [OHMCKE U O0TOope wuHMOpMauu U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOANMBIX UIS BBIIOJHEHHS yIeOHBIX M MO3HABATENBHBIX 337a4 OMPEACIEHHOTO
TUIA, NpUOOpETeHHE OmbITa B 00NAacTH HCHOJIB30BaHUS HH(POPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
OBIIAJICHAE KyJIbTYPOW aKTHBHOTO HCIIOJIb30BAHHS PA3IMYHBIX IMOWCKOBBIX CHCTEM, CaMOCTOSITENBHO BBIOMPATH
ONTUMANTbHYIO (HOPMY MpEACTaBICHHS HH(OPMAIIMK U WILUTFOCTPUPOBATH PEIIaeMbIC 3a]a4l HECIIOKHBIMH CXEMaMH,
IuarpaMMamu, IpyruMu GopmMaMu TpaduKi U X KOMOMHAIHAMUY;

YMEHHE HCIIONIb30BaTh W aHAJIM3MPOBaTh B Ipoliecce Yy4eOHOW W HMCCIIeNOBaTEIbCKOW JIESITENIbHOCTH
MHGOPMAIMIO O BIHMSHUM NPOMBIIUICHHOCTH, CEIBCKOTO XO3SIMCTBA M TPAHCIOPTa HA COCTOSHHUE OKPY)KaIOIIEH
MIPUPOJTHOM CpPEBI.

KoMMmyHuUKaTHBHBIE YHHBEpCAJIbHBIE YUeOHbIE NelCTBHUS:

yYMEHHs 3a7aBaTh BONPOCH (B XOAe Auayora W (MiM) AMCKYCCHHM) IO CYIIECTBY OOCY)XIaeMOW TEMBI,
(opMyIHpOBaTH CBOU MPEUIOKCHUSI OTHOCUTEIBHO BBINOTHEHHS IIPEIUIOKECHHON 3a/1a4H;

YMEHHS IIPEACTABIATH MOJIYyYSHHBIE PE3y/IbTaThl M03HABATEIBHON AEATEIHHOCTH B YCTHBIX M IHCHMEHHBIX
TEKCTaX; JIe7aTh MPE3CHTAINI0 PE3YJIbTATOB BBIIOJIHCHUS XUMHUYECKOTO 3KCIEpHMEHTa (1aDOpaTOpHOro OIBITA,
71a00paTOPHON PabOTHI MO MCCIICTOBAHNIO CBOWCTB BEIIECTB, YUCOHOTO IPOEKTA);

yMEHUs y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHON MO3HABATEIIBHON U MCCIIEIOBATENbCKOM
JeATENIbHOCTH TIPH PELICHUH BO3SHUKAIONIMX MTPOOIEeM Ha OCHOBE y4éTa OOIIMX MHTEPECOB U COTJIACOBAHUS ITO3UIINI
(obcyxnenunsi, 0OMEH MHEHHMSMH, «MO3TOBbIE LITYPMBI», KOOPIMHAIMS COBMECTHBIX JIEHCTBHUi, OIpeaeneHHe
KPHUTEPHUEB IO OLIEHKE Ka4eCTBA BBIIIOJIHCHHON pabOThI M PYTHE).



PeryasiTuBHBbIE YyHMBepcaJbHbIe yUyeOHbIe IelCTBUS:

YMEHHE CaMOCTOATENILHO OIPENIEIATH LM ISSITENbHOCTH, MIIAHUPOBATh, OCYIIECTBIATh, KOHTPOIUPOBATh U
NpU HEOOXOAMMOCTH KOPPEKTHPOBAThH CBOIO JICSTENBHOCTh, BRIOMpATh Hanboiee 3p(heKTHBHBIE CIIOCOOBI PEIIeHUs
y4eOHBIX M ITO3HABATEIBHBIX 33724, CAMOCTOATENFHO COCTABIIATh MM KOPPEKTHPOBATh HPEIUIOKCHHBIN alJrOpUTM
JEUCTBHUH NPY BBHINIOJIHEHUH 33/1aHUH C YYETOM MOJIy4eHUs] HOBBIX 3HaHMH 00 M3y4aeMbIX 00bEKTaxX — BEIIECTBAX U
pEaKIHsIX, OLEHWBAaTh COOTBETCTBHE IIOJYYECHHOTO pe3yibTaTa 3asBICHHON IEJNH, YMEHHE MCIIOJNb30BaTh U
AQHAIM3MPOBATh KOHTEKCTHI, IIpeAIaraéMble B YCIOBHH 33/IaHHH.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe npenMeTHBIX pe3yibTaToOB 0 OCBOSHUIO 00S3aTENbHOTO COJEPIKaHMsI, YCTAHOBJIEHHOTO JIAHHOM
(benepanpHON paboyei mporpaMMoil, BEIIEIAIOT: OCBOCHHBIE 00YJaIOIINMHUCS HAydIHBIC 3HAHUS, YMEHHUS U CIIOCOOBI
JEUCTBHH, cnenu@uyueckue Uil NPeAMETHOH 00nacTH «XUMHS», BHIBI JCSATEIBHOCTH MO IOIYYEHHUIO HOBOTO
3HaHMA, €70 MHTEPIPETAINH, IPE0OPa30BaHHUIO U MPUMEHEHHIO B PA3JINUHBIX YI€OHBIX U HOBBIX CUTYalUsX.

K xoHmy oOyuenuss B 8 kJjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpakaTh

c(OpPMUPOBAHHOCTh Y OOYUYAIOLIMXCS YMEHUH:

o PpacKpbeIBaTb CMBICI OCHOBHBIX XUMHNYCCKHUX MMOHSTHH: aToM, MOJICKYJIa, XUMHAYECKUH OJIEMCHT, IPOCTOC
BEIIIECTBO, CJIOKHOE BEIECTBO, CMECh (OIHOPOJHAS M HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCHTEIIbHAS
aTOMHAasi W MOJIEKYJISIpHash Macca, KOJMYECTBO BEIeCTBA, MOJb, MOJSIpHAas Macca, MaccoBas OIS
XMMHYECKOTO »JJIEMEHTa B COCIMHEHHH, MOJIIPHBIH OOBEM, OKCHA, KHUCIOTa, OCHOBaHHE, COJIb,
ANIEKTPOOTPHLIATEIBHOCTD, CTEICHb OKHCJICHUS, XUMHUECKas peakiusi, KiIacCU(pUKAIMs PpEeaKIii:
pEeaKIy COCOVHEHHS, PEaKIWW DPAa3I0KEHWS, pPEaKIWH 3aMEUICHUs, PEakIuu OOMEHa, 3K30- W
SHJOTEPMHUYECKUE DPEaKIMH, TeIUIoBoM 3ddexT peaknuu, sSApO aToma, IJIEKTPOHHBIN CIIOW aToma,
aTOMHasi OpOWTalb, PagUyC aTOMa, XMMHYECKasl CBSI3b, MOJIIPHAS W HEIOJISpHAs KOBAJICHTHAS CBA3b,
WOHHas CBS3b, NOH, KATHOH, aHUOH, PacCTBOP, MaccoBas JI0JIs BEIIEeCTBa (IIPOLIEHTHAs KOHIEHTpALHs1) B
pacTBope;

¢  JUUIIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XHMHYECKHMX IOHSATHH M TPUMEHSTh STH HOHITUSA IpU
OTIMCaHUH BEIIECTB M UX IPEBPaICHUH;

®  HCIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUISi COCTaBJICHHS (POPMYIT BEIIECTB M YPAaBHEHUH XUMHUYECKUX
peakiuii;

L4 OompeAC/IATh BAJICHTHOCTL aTOMOB 3JICMCHTOB B 6I/IHaprIX COCANMHCHUAX, CTCIICHb OKHUCIICHUA 3JICMCHTOB
B OMHApHBIX COCIMHEHHSX, MPHUHAUIC)KHOCTh BELIECTB K OMPENCNEHHOMY KIAcCy COCOUHEHHH IO
(hopmynam, BUJI XUMUYECKOW CBsI3H (KOBAJICHTHAs M HOHHAsT) B HEOPraHUUECKUX COEANHEHUSX;

e packpeiBaTh cMbichn llepuommueckoro 3akonHa JI. WM. MeHnzeneeBa: JeMOHCTPHPOBAaTh IOHUMaHHE
MEPUOJNYECKOM 3aBUCMMOCTH CBOMCTB XMMHYECKHX DJIEMEHTOB OT MX IONOKeHHUs B Ileproandeckoi
CHCTEME, 3aKOHOB COXPAaHEHHS MacChl BEIIECTB, IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYISPHOTO
yUeHHsI, 3aKoHa ABOTAfpO;

®  ONKUCHIBATh U XapaKTepu3oBarh TabnuuHy0 Gopmy [lepruoauyeckoii cHCTEMbl XUMUYECKUX AJIEMEHTOB!
pa3nuyaTh MOHATHA «TTIaBHAs moAarpynmna (A-rpymma)» u «nobdounas noarpymma (b-rpymma)y, Mansie u
OoubIIMe TIEPHO/IBI, COOTHOCHTH 0003HaYECHUS, KOTOpBIe UMEIOTCs B Tabnuie «[lepromuueckas cucrema
xuMudeckux sneMmeHToB Jl. M. MenneneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB M 3apsi siipa, oOIee YHMCIO 3JIEKTPOHOB M paclpelielieHne UX I10
AIIEKTPOHHBIM CIIOSIM);

e  KIacCH(UIMPOBATh XMMHYECKHE SIIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMHUECKHE peakuuu (1o
YHCITY U COCTaBY YYACTBYIOLIHMX B PEAKIMH BELIECTB, [0 TEIUIOBOMY 3D (EKTY);

e  XapakTepu3oBaTh (ONMCHIBATH) OOIIME XUMHYECKHE CBOMCTBAa BEIECTB pa3iIMYHbIX KJIACCOB,
MOATBEPKAAsA OINMHMCAHUE TIPUMEpAMU MOJICKYIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHUYCCKUX
peakuuid;

® TPOTHO3MPOBATH CBOMCTBA BEHIECTB B 3aBHCHMOCTH OT MX KauyeCTBEHHOTO COCTaBa, BO3MOXKHOCTH
MPOTEKaHU XUMUYECKUX NPEBPALICHUI B Pa3IMYHBIX YCIOBUSIX;

®  BBHIYHCIATH OTHOCHUTENBHYIO MOJICKYISIDHYIO ¥ MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO IOJIO
XMMHYECKOTO 3JIEMEHTa 1Mo (popMylnie COCOUHEHHS, MAaCCOBYIO JIOJIO BELIECTBA B PACTBOPE, ITPOBOAUTH
pacdéThl 10 YpaBHEHHIO XUMHUYECKOH PEeaKIiH;

® [PUMCEHATH OCHOBHBIE OIEPAIlMM MBICIUTEIBHON JEATENbHOCTH — aHAIM3 W CHHTE3, CpPaBHEHHE,
0000I11IeHNE, CHCTEMATH3AIIMIO, KIAaCCU(UKAIMIO, BBISBICHHE MPUYMHHO--CICICTBCHHBIX CBSI3CH — JJIs
W3y4ECHUs] CBOWCTB BEIIECTB M XHMHYECKHX PEAKIUH, €CTECTBEHHO-HAyYHbIE METOIbl IMO3HAHMA —
HaOIoieHe, U3MEpPEHHE, MOICIMPOBAaHUE, SKCIIEPUMEHT (peaibHbIA 1 MBICIICHHBIN);



CJIe/IOBaTh TpaBHUiIaM MOJIb30BAaHHUS XHUMHUYECKOM MOCyNoi M J1a00paTOpHEIM 000pYIOBaHUEM, a TaKKe
npaBuiiaM 00palleHHs ¢ BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIHUSMHU IO BBIOJIHEHHIO J1a00PaTOPHBIX
XUMHYECKHX OTBITOB MO IMOJyYCHHIO W COOMpPaHUIO Ta3000pa3HBIX BEHIecTB (BOAOPOJa M KHCIOPOAa),
MIPUTOTOBJICHUIO PACTBOPOB C ONpeNeIEHHON MacCOBOM J0JIeil pacCTBOPEHHOIO BELIECTBA, IUIAHUPOBATh
U TIPOBOJUTH XMMHYECKHE OKCIEPHMEHTHI [0 PACIIO3HABAHMIO DPACTBOPOB IIEJIIOYEH M KHCIOT C
MOMOUIBIO UHJUKATOPOB (JIakKMYC, (heHondTanentH, METUIOPAHXK U APYTHUE).

K xoHiy oOyuenus B 9 KJjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPa)KaTh
c(OpPMUPOBAHHOCTh Y 00yUaIOUIMXCS yMEHUH:

pacKphIBaTh CMBICI OCHOBHBIX XMMHMUYECKMX MOHATHI: XUMHUYECKHH AJIEMEHT, aTOM, MOJEKYNa, HOH,
KaTHOH, aHHOH, INPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTh, 3JEKTPOOTPUIATEIBHOCTS,
CTENICHb OKWCIICHHS, XUMHYECKas pEeaKLus, XMUMHUYECKas CBs3b, TCIIOBOW 3(P(EeKT peakiuu, MOJb,
MOJISIPHBII 00BEM, PaCTBOP, AIEKTPOIUTHI, HEAJIEKTPOIIUTHI, JIEKTPOIUTHYECKAs TUCCOLMALINS, PEAKIIN
HOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBecHe, OOpaTHMble M HEOOpaTHMBIC PEaKIIHH,
OKHUCIIUTENIbHO-BOCCTAHOBUTEIbHbIE  PEAKI[UH, OKUCIUTENIb, BOCCTAHOBUTENb, OKHCIEHHE U
BOCCTaHOBJICHHE, AUIOTPONHUS, aM(pOTEpHOCTh, XHWMHYECKas CBA3b (KOBAIEGHTHAs, WOHHAs,
MeTaJuIn4ecKasi), KpUCTaNIM4ecKass peméTka, KOppo3us MeETajuloB, CIUIABbl, CKOPOCTh XHMHUYECKOH
peakuuu, npeaesbHo gonyctumas koHuenrpanus [1JIK BemecTsa;

WJLIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYECKHX IOHATHH M TNPHUMEHATh OTH IOHATUS IIPH
OMMCaHUY BEIIECTB U UX MPEBpaLLCHUH;

UCII0JIb30BATh XUMHUYECKYIO CUMBOJIUKY JUISl COCTaBJICHHsI ()OPMYJI BEIIECTB U YPaBHEHUH XUMHUYECKUX
peakiuii;

OTIpEAEIIATh BAJICHTHOCTh M CTENEHb OKHCICHHS XMMHUYECKUX JJIEMEHTOB B COCIMHEHUSX Pa3IMYHOTO
COCTaBa, NPUHAIICKHOCTh BEIIECTB K OIPEACIEHHOMY KIIacCy COEAMHEHHH 1o (opMyrnaM, BUA
XUMHYECKOH CBsI3M (KOBaJICHTHAs, MOHHAsI, METaJUIMYECKas) B HEOPraHMYECKUX COCAMHEHUSX, 3apsil
MOHA 10 XMMHUYECKOH (opMyrie, XapakTep Cpelpl B BOJHBIX pacTBOpPax HEOPTaHWYECKUX COCTUHEHUMH,
TUI KPUCTAJUIMYECKOHN peIIETKH KOHKPETHOTO BEIIECTBa,;

packpeiBaTh cMbich [lepuonndeckoro 3akoHa JI. V1. MenjeneeBa U JeMOHCTPUPOBATh €r0 MOHUMAHUE:
OTIMCHIBATh M XapaKkTepu3oBarh TabnnunHyo Gopmy Ilepruoauueckoil cHCTEMbl XHMHYECKUX 3JIEMEHTOB:
pa3nuuarh MOHATHS «TJaBHAs MoArpynmna (A-rpymnna)» u «mobdoynas noarpynna (b-rpymnma)», mansie u
OoJpIie  TIEPUOJBI, COOTHOCHUTH O00O3HA4YEHMS, KOTOpHbIE WMEIOTCS B TEPUOJAUYECKON Tabmuie, c
YHCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHHS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB W 3apsi spa,
oOliee YKMCIO DJIEKTPOHOB M paclpeselieHHe WX MO DJJIEKTPOHHBIM CIIOSIM), OOBSCHITH OOLIHe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB U UX COEIWHEHUH B Ipejenax MallblX MNEepHOJO0B U
TJIAaBHBIX MTOATPYII C YYETOM CTPOEHUS UX aTOMOB,

KJIaccU(UIMPOBAaTh XMMHUYECKHE DJIEMEHTHI, HEOPraHWYeCKHE BEIIeCTBa, XUMHYECKUE peakuuu (Io
YHCIIY M COCTaBY YYacTBYIOLIMX B PEaKINH BEIECTB, [0 TEIIIOBOMY 3(P(eKTy, 0 N3MECHEHHIO CTETICHEH
OKHUCIICHUS] XUMUYECKUX IEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOLIME U CreNU(DUIECKHE XUMHUYECKNE CBOMCTBA MPOCTHIX M CIIOXKHBIX
BEIIECTB, TMOATBEP)KIass OIHMCAHWE TMPHUMEpPaMHU  MOJEKYIAPHBIX W  HOHHBIX  ypaBHEHHIl
COOTBETCTBYIOIUX XUMHUYECKUX PEAKIU;

COCTaBJATh YPABHEHUS SIEKTPOJUTHUECKON AUCCOLUALIMU KHUCIOT, LIEJ0Yed M COJeH, HOJHblE U
COKpaméHHbIE YpaBHEHHs peakluii HMOHHOTO OOMEHa, ypaBHEHUS peaKIHi, ITOITBEPHKIAAIOINX
CyIIECTBOBaHNE T€HETHUECKON CBSI3U MEXy BEIIECTBAMH Pa3INYHBIX KIAaCCOB;

PacKphIBaTh CYHIHOCTb OKHCIHTEIBHO-BOCCTAHOBUTENBHBIX PEAKIMA MOCPEICTBOM COCTABIICHHS
AJIEKTPOHHOTO OajlaHCca ITUX PeaKlni;

MIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBHCUMOCTU OT HUX CTPOEHHUS, BO3MOXKHOCTU IPOTEKAHUS
XMUMHYECKHX NPEBPALICHUN B PA3IMYHBIX YCIOBUSIX;

BBIUUCIIATE OTHOCUTEIBHYIO MOJIEKYJSIDHYI0O M MOJIIPDHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XMMHYECKOTO 3JIeMEHTa 1Mo (popMylie COCIMHEHHS, MACCOBYIO JIOJIIO BELIECTBA B PAcTBOPE, ITPOBOAUTH
pacy€Thl 10 YPaBHEHUIO XUMHUYECKOW peaKIuu;

coOJII0/IaTh TpaBHiIa TOJIb30BAHUS XUMHYECKOHW MOCYIOW M JIaDOpaTOpHbIM 00OpYyZOBaHMEM, a TaKKe
IpaBmia 0OpaIeH!s ¢ BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIMSMH IO BBIMOJHEHHUIO 1a00PaTOPHBIX
XMMHYECKHX OIBITOB MO MOJYYEHHUIO ¥ COOMPAHMIO Ta3000pa3HBIX BEIIECTB (aMMHAaKa M YTIIEKHUCIOTO
rasa);



MPOBOAUTE PEAKINH, TOITBEPKIAIOMIAE KAUYCCTBCHHBIH COCTaB PAa3IMYHBIX BEIICCTB: PAacHO3HABATh
OTIBITHBIM MYTEM XJIOPHI-, OPOMUA-, HOIHI-, KapOoHAT-, ocdar-, CHIUKAT-, CyIb(ar-, THAPOKCUI-
WOHBI, KATUOHBl AMMOHHUSI M HOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOJHBIX PacTBOpax
HEOPraHUYCCKUX BEIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlUM MBICIUTCIBHON JIEATCIbHOCTH — aHalu3 W CHHTE3, CPaBHEHHE,
0000I1IeHNE, CHCTEMATH3AIMIO0, BBIIBICHUEC MPUYMHHO-CICACTBEHHBIX CBSI3CH — UI W3yUYCHHS CBOMCTB
BEIIICCTB U XUMHUYECKIX PEaKIUi, €CTCCTBEHHO-HAYYHBIC METO b IO3HAHUS — HAONFOICHHEe, U3MEPCHHIE,
MO/JICTUPOBAHHE, SIKCIIEPUMEHT (PEabHbIN U MBICICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacoB
Ne HaunMeHoBaHMe pa3iejiOB U TeM JJiekTpOoHHbIe (U (pOBHIE)
KonTponbnsie IIpakTHyeckue
n/n NMPOrpaMMblI Bceero o0pa3oBaTeIbHbIE PeCypchl
padoThI padoThI
Paznen 1. IlepBonayanbHble XAMUYeCKHE TOHSTHSI
o Xumus — BakHast 001aCcTh ) : , BuGmiorexa LOK
. K K
CCTECTBOSHAHMA H [PAKTHHCECKOH https://m.edsoo.ru/7f41837c
JIEATEILHOCTH YEJIOBEKA
1.2 BerecrBa 1 XUMHYECKHE PEAKIUN 15 1 bubmmorexa OK
' m peaxtt https://m.edso0.ru/7f41837¢c
HUroro mo pazaeny 20
Paznes 2. BaxkHeiilme npeacTaBuTe 1M HEOPraHUYECKUX BellleCTB
21 Bo3nyx. Kucnopon. Ionsitue 06 6 Bubnmoreka LIOK
' OKCHaX https://m.edso0.ru/7f41837¢c
bub OK
2.2 Bomopoa.ITousTre 0 KUCIOTaX U COMAX 8 1 htli{IpSJ,I:I;I/OrT:ZI::IaS(I)_E).ru 17§41837¢
23 Bona. PactBopsr. [TorsiTHE 00 5 1 1 bubnuoreka [TOK
' OCHOBAHHUAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCHI HEOPTaHMYECKIX 1 1 1 Bubmmoreka [IOK
' COCIMHEHU N https://m.edso0.ru/7f41837¢c
Hroro no pazneny 30

Pa3nexn 3. Ilepuoauyeckuii 3axon u [lepnoauyeckasn cucrema xumuueckux 3jaeMeHToB JI. . MenaeseeBa. CTpoenue aToMoB. XUMHUYECKasl CBSA3b.

OKHCINTEIHLHO-BOCCTAHOBUTEIbLHbIE peakuuu

Ilepuoanyeckuii 3aKOH U

31 [Tepuonuyeckas cucreMa XUMHYECKUX 7 bubauoreka [TOK
snemenTos JI. 1. Menaene-esa. https://m.edsoo.ru/7f41837c
Ctpoenne aToma

3.9 Xumudeckas cBsi3b. OKUCIUTEIBHO- 3 1 bubauoreka [TOK

BOCCTAaHOBHUTCJIbHBIC PCAKIIUN

https://m.edsoo.ru/7f41837c
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bubmuoreka [TOK

Hroro no pasxeny 15 https://m.edsoo.ru/7f41837¢c
PesepBHOe Bpemst 3 BH6H_HOTeKa LIOK

https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOI'PAMME



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

9 KJIACC

KonuuyectBo 1yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHuUe pa3esioB H TeM (uudposnie)
KonrpoJsbHbie IIpakTHyeckue
n/m NMPOrpaMMbI Bcero o0pa3oBaTeIbHBIE
padoThI padoThI
pecypchl
Pazgen 1. BeuecTBo 1 XUMHYecKHE peaKIINU
[ToBTopenue u yriyOneHue 3HaHU I Bbubmuorexa IIOK
11 5 1
OCHOBHBIX Pa3zIelioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [IOK
' peakiuit https://m.edsoo.ru/7f41a636
DNEKTPOIUTHYECKAsT TUCCOITHAITHSI. bubnunoreka [JOK
1.3 8 1 1
XUMHUYECKUE PEaKIiK B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo paznmery 17
Pa3nen 2. HemeTaibl M MX COeTUMHEHUS
21 OO0m1ast XapaKTepUCTUKA XUMUYECKHUX 4 1 bubmmoreka [ITOK
' anemenToB VIIA-rpymmsr. ["anorenst https://m.edsoo.ru/7f41a636
06
22 tewenton VIAcrpynmua Cepa n 6 buorera LIOK
' DYIUIRL- &P https://m.edsoo.ru/7f41a636
COCIMHEHUS
06
25| neweston VA-rpymas, Asor, docthop i ; ) bimorexa LOK
' DYHIBL ’ P https://m.edsoo.ru/7f41a636
COCIIITHEHUS
24| memon Nacepon. Jeseponn o ) 2 bimorera LIOK
' . PYIIBI. poi https://m.eds00.ru/7f41a636
KpEeMHHH U X COSTNHEHHUS
Hroro o pasgeny 25
Pazgen 3. MeTanibl 4 UX COeAMHEHHSA
bu6imoreka [IOK
3.1 06 i 4
HIHE CROHCTBA METAIIIOn https://m.edsoo.ru/7f41a636
3.2 Baxnetinme MeTauibl U UX COCTUHEHUS 16 1 2 bubnuoreka IIOK
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‘ | ‘ https://m.edsoo.ru/7f41a636
HUroro mo pazaeny 20
Pazpnen 4. Xumus u okpyskaomas cpeja
41 BeniecTBa 1 Marepuan 3 Q)¢ 3 bubmorexa OK
' HICCTBA H MATCPHATIBL B AKHIIH HENOBEK https://m.edso0.ru/7f41a636
Hroro no pazmeny 3
PesepBHOE BpeMs 3 bubmorexa IOK
p p https://m.edsoo.ru/7f41a636

IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KosnuecTBo 4acon Jara yeKTpoHHbIE IU(POBBIE
. Tema ypoka Kontpoasnsie | IlpakTHyeckue o0pasoBaTe/ibHbIE
n/n Bcero H3YYCHUS
padoThl padoThl pecypcsl
1 IIpeamer xumun. Poiab XUMUU B )KU3HU 1 bubnuoreka [TOK
yejioBeka. Tena 1 BelecTsa https://m.edsoo.ru/ff0d210c
2 ITo € 0 METOo/IaX Mo3Ha 1 brbmmorexa LIOK
HATHU MCT X IIO3HAHUA B XUMHUHU
A https://m.edsoo.ru/ff0d227e
, | Dot e |
patop P patl https://m.edsoo.ru/ff0d23dc
nabopaTOpPHBIM 000PYIOBaHUEM)
Yucrele BemecTBa 1 cMecH. CriocoObl bubnuoreka [TOK
4 . 1
pasmereHus cMecei https://m.edsoo.ru/ff0d26ca
- ZIp::eTUW(JeZKaﬂ pafoeTa; NQCZ «Pae(.)z[e;eeHm; ) . Butmiorexa LIOK
Mecei (Ha mpuM YHCTKA TIOBapEHHOU
piMep P https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI U MOJIEKYJIbI 1 brbmorexa HOK
Y https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKUE TEMEHTHI. 3HaKH (CHMBOJIBI) 1 bubnmoreka LIOK
XMMHYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie u cnoXHBIE BellecTBa 1 Bubmmoreka [IOK



https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/ff0d2a6c¢c

Bbubaunoreka [TOK

S ATOMHO-MOICKYIPHOC yiCHHE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumudeckas Gopmyia. BaﬂeHTIII:OCTb aTOMOB bubmorera LIOK
https://m.edsoo.ru/ff0d2eae
XHUMHUYECKHUX 3JICMECHTOB
11 OTHOcCUTENbHAs aTOMHAs Macca. Bubmmoreka [IOK
OTHOCHTENBHAS MOJICKYIISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10JI1 XHMHYECKOT0 JIEMEHTA B bubnnoreka [TOK
COEIMHEHUH https://m.edsoo.ru/ff0d350c
13 KonunyectBo BemecrBa. Mosnb. MossipHas bubnuoreka [TOK
Macca https://m.edsoo.ru/ff0d5230
14 duznvecKkre U XUMUYECKUE SBICHUS. bubnnoreka [TOK
XUMHUeCKast peaKiust https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycnoBuUs NPOTEKAHUS XUMUYECKUX Bbubmorexa [IOK
peaxrmit https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHHUS MACCHI BEIIECTB. Bu6mmoreka [IOK
XUMHUECKHE YpaBHEHHS https://m.edsoo.ru/ff0d3b88
17 Brruncienus KoJiMuecTBa, MacChl BEIIECTBA 110 bub6mmoreka [IOK
YPAaBHEHUSIM XUMHUYECKUX PEaKIIHi https://m.edsoo.ru/ff0d5708
Kiaccugukanys XMMHUUECKUX pEeaKLMi
18 (COQ)II/IH(ZHI/ISIH Pa3JI0KEHHSL 3a1\12eu1:Hm bubmorerca LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIoMOHOCOB — Y4€HBIN-3HLIUKIONEAUCT. bubnuoreka [IOK
O0600IeHre ¥ CHCTEMATH3ALHsI 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KonrponbHas padora Nel no teme «Bemecrsa Bubnmoreka LIOK
U XUMHYECKHE PCAKIHI» https://m.edsoo.ru/ff0d4290
Boznyx — cmecs rasos. CocraB Bo3ayxa.
21 Knci}(;()on — DJIEMEHT U IIPOCTOE Beily:CTBo. brbmmorexa LIOK
https://m.edsoo.ru/ff0d448e
O30H
Ou3nvecKue U XMMUIECKUE CBOHCTBA BuGmorexa LIOK
22 KHCJIOpoJa (peakiuy OKUCIIEHHs, TOPEHNeE).

TTousarue 06 oxcumax

https://m.edsoo.ru/ff0d4614
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Crnoco0bl 1oJTy4eHHst KUCIIOpoa B

23 ABonaTo o CHHOG bubnuoreka [TOK
TOPHUU U TPOMBIIIIJICHHOCTH.
FabOPATop P . https://m.edsoo.ru/ff0d497a
IIpumenenue kuciopoaa
T o N
9y znnos;)p(l) 3(£<bezT XI/IMI/I;GKC;OI/I p:ax:nn, BuGmiorexa LIOK
IIOHATHU TEPMOXUMHUY M BHCHHUU
P P ’ https://m.edsoo.ru/ff0d4790
9K30- M SHIOTEPMUYCCKHUX PEAKIIHIAX
T .
P A brmorera LOK
P Ay, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHS
II 6ota Ne 3
26 | lonyuere n cobupane kneoposa bitGmnorera LIOK
i . P posa, https://m.edsoo.ru/ff0d4ae2
H3YYCHHUE €r0 CBOWCTBY
27 Bonopon — aneMeHT U IpocToe BELECTBO. Bubmmoreka LIOK
Haxoxenue B npupojie https://m.edsoo.ru/ff0d4dd0
28 duznvecKkre U XUMHUYECKUE CBOMCTBA bubnnoreka [TOK
Bojopoaa. [IpumeHenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 Ilo € 0 KHCIIOTax U CO bubamorera LIOK
HATHU 351 TaxX U AX
. 5 https://m.edsoo.ru/ff0d50d2
30 Crioco051 morydeHnus BOA0poaa B Bubmorexa [IOK
maboparopun https://m.edsoo.ru/ff0d4dd0
II 6ota Ne 4
g | T
«lomyHerne u UHp HHE BOTOPOAE, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €T0 CBOHCTBY»
Bub6imoreka [IOK
32 M i1 0068 .3 Al
OJIAPHBIN 00BEM ra30B. 3aKOH ABOTAIPO https://m.edsoo.ru/ff0d542e
o | S e
rasat r VISBOCTHOMY KOIMACUIEY BEIIECTS https://m.edsoo.ru/ff0d55a0
Wi 00bEMY
o | o s s e
U1 H HOB H '‘BbEMHBIX
pedrtl . https://m.edsoo.ru/ff0d5708
OTHOILIICHUH I'a30B
bub. OK
35 dusnueckre 1 XUMHUYECKHE CBOMCTBA BOJIbI ubmmorexa L

https://m.edsoo.ru/ff0d587a
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bubaunoreka [TOK

36 C i, 11 0
octaB ocHOoBaHWH. [loHATHE 00 HHAWKAaTOpaX https.//m.edsoo.ru/f0d59e2
B .H
37 | nesacumenie pacraopi. Maceoraa o Borexa LIOK
n P pEL A https://m.edsoo.ru/ffod5b40
BEILIECTBA B PacTBOPE
II 6oTa Ne 5
3 | dipurotoneune pactaopon ¢ onpereaéioi Borexa LIOK
P N . P P ped https://m.edsoo.ru/ff0d5eba
MaccOBOH J0JIeli pacTBOPEHHOTO BEILIECTBA
39 KonrpounbsHas pabora Ne2 no teme «Kucimopoa. Bubnmoreka LIOK
Bopopos. Bona» https://m.edsoo0.ru/ff0d6342
40 OKCHJIBL: COCTAaB, KIaCCU(PHUKAIINS, Bubmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n o
41 rctomum, ocsomix n aborepinns Bimnorera LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OCHOBaHUS: COCTaB, KIIACCHU(PHUKALIAS, bubnuoreka [TOK
42
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [oryyeHne 1 XUMHYECKHE CBOMCTBA Bubmorexa [IOK
OCHOBaHHUH https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kimaccuukars, Bu6mmoreka [IOK
44
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [onmydenne u XUMHYECKHE CBOCTBA KUCIIOT bubamorexa LIOK
i https://m.edsoo.ru/ff0dfee2
Counu (cpemHue): HOMEHKIATYpa, CIIOCOOBI Bubnuorexa [JOK
46 .
MOJTy9IEHHUsT, XAMHIESCKHE CBOWCTBA https://m.edsoo.ru/00ad9474
[paktrueckas padora Ne 6. Peienne
47 SKCIIEPUMEHTAIILHBIX 3a7a4 10 TeMe Bubnuorexa [JOK
«OCHOBHbIC KITACCHI HEOPTaHMYECKHX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI»
48 I'eHeTnueckas cBsI3b MEXAY KilacCaMiu bubnmoreka LIOK
HEOPraHUYECKUX COCAUHECHHN https://m.edsoo.ru/00ad9a50
bub. OK
49 O000111eHIE U CUCTEMATH3AIMs 3HAHWI ubmmorexa L

https://m.edso0.ru/00ad9ch2
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KouTposneHast padota Ne3 o teme "OcHOBHBIC

bubaunoreka [TOK

S0 KJTACCHI HEOPTraHUUYECKUX COCTUHEHMU " https://m.edsoo.ru/00ad9ela
IlepBbie MOMBITKU KITACCH(PHUKAIUN
51 xm\pmqecxnx 3JIEMEHTOB. ?Ionﬂine 0 rpymmax brbmmorexa LIOK
https://m.edsoo.ru/00ad9ffa
CXOIHBIX 2JICMEHTOB
Tlepuouueckuii 3akoH u [lepuonnueckas
52 CI/I(?TeMI; XUMHUYECKUX SHGMGETOS .. brbmmorexa LIOK
https://m.edsoo.ru/00ada52c
MenneneeBa
53 IIepuonel, rpynmsl, NOATPYIIIEL Bubmoreica LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenune aroM0oB. COCTaB aTOMHBIX sIIED. Bubmmoreka [IOK
H3otomsl https://m.edsoo.ru/00ada342
CTpocHHE IMEKTPOHHBIX 000J0YEK aTOMOB
55 anTepMeHTOB HepTIfozLI/IquKOI‘/'I cuctemsr 1. W. bunmorexa [IOK
https://m.edsoo.ru/00adaébc
MenneneeBa
XapakTepHcTHKa XUMHUYECKOT'0 JIEMEHTA 110
56 CFOpHOJIOI:KeHI/IIO B [lepmommaeckoii cucreme /. bunmorexa [IOK
https://m.edsoo.ru/00ada824
. Menneneena
3nauenue Ileproaumaeckoro 3akoHa s
57 pa3BUTH Haylzm Ii[ npaktuku. . U. li[/IeHz(eneeB Bubamorera LIOK
. https://m.edsoo.ru/00ada96e
— y4€HBIH, Mearor U TpakJaHuH
DIEeKTPOOTPUIIATEITHPHOCTH ATOMOB bubnuoreka [TOK
58
XUMHYECKHX DIIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonHas xumMu4deckas CBS3b bubmiorexa HOK
https://m.edsoo.ru/00adac34
60 KoBasneHTHas mosipHas XAMUYECKas CBSI3b Brbmmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenonsApHAs XUMHUYECKAS CBS3b Brbmmorexa LIOK
https://m.edsoo.ru/00adaab9
62 CrerneHb OKHCICHHUS Bubmoreica LIOK
https://m.edsoo.ru/00adae28
Bbubaunoreka [TOK
63 OKHCITUTENEHO-BOCCTAHOBUTEIFHBIC PEaKIIH

https://m.edso00.ru/00adb076
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bubaunoreka [TOK

64 OKHCITUTENIN U BOCCTAHOBUTENN 1 https://m.eds00.ru/00adb076
65 KonrpounbHas padota Ned o reme «CtpoeHue 1 Bubnmoreka LIOK
aTromMa. XHUMHUYECKas CBSI3b)» https://m.edsoo.ru/00adb486
66 PezepBHbIii ypok. O0001IIEeH E 1 1 Bubnmoreka LIOK
CHCTEMATH3aLUs 3HAHUI https://m.edso0.ru/00adb33c
67 Pe3zepBHbIii ypok. O000mIeHNE 1 1 Bubnmmoreka LIOK
CHCTEMATHU3aLUs 3HAHUI https://m.edso0.ru/00ad9ch2
68 Pe3zepBHbIii ypok. O000mIeHne 1 1 Bubnmmorexa [IOK
CHCTEMATH3aLUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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9 KJIACC

KoanuecTBo yacoB

JJleKTpOHHEIe NH(POBBIE

Ne Jara
Tema ypoxa Kontpoabubie | IIpakTHueckue o0pasoBaTeJbHbIE
n/n Bcero HU3YyUYeHUs
pa6oThl pa6oTsbI pecypcsl
Ilepnonuueckuii 3akoH. [leproauueckas

1 pHoa proa v 1 Bubmmoteka [IOK

cucreMa XuMu4eckux anementos 1. U.

https://m.edsoo.ru/00adb59e
Menpeneesa
3aKOHOMEPHOCTH B U3MEHEHUH CBOICTB

5 P . 1 bubnuoreka [TOK

XUMHUYECKUX DJIEMEHTOB IEPBBIX TPEX

P P https://m.edso00.ru/00adb6b6
MEepUOJIOB
Knaccudukaryst 1 HOMEHKIaTypa Bubnuorexa [JOK

3 1
HEOPraHWYECKUX BEILICCTB https://m.edsoo.ru/00adb7e2

4 Buapl XUMHYECKOH CBSI3H U THITBI 1 Bbubauoreka [TOK
KPUCTAIUTNYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrpounbnast padora Nel o teme

5 «[loBropenue u yriryOneHue 3HaHUH 1 1
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiiaccay

6 Kiaccuukanmst XUMHYECKIX peakiuii 1mo 1 Bubnmoreka LIOK
Pa3IUYHBIM ITpU3HAKaM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMHYECKOH PEAKIHH.

7 I P P 1 bubaunoreka [TOK

OHATHE O TOMOTCHHBIX U T€TEPOTCHHBIX
P https://m.edsoo.ru/00adbe9a
peakIsx
[ToHsATHE 0 XUMUYECKOM PAaBHOBECHH.

8 DakTopbl, BIUAIOIIME HA CKOPOCTh 1 Bubmmoreka IIOK
XAMHYECKON PEaKINH 1 TOJI0KCHHE https://m.edsoo.ru/00adc28c
XMMHYECKOTO PaBHOBECHS

9 0 1 bubnnoreka [TOK

KHCITUTEIbHO-BOCCTAHOBUTEIIbHBIC PEaKLIUH
peardt https://m.edsoo.ru/00adcade
Teopus MEeKTPOTUTHIECCKON JUCCOIHALIHH. Bbubmorexa [IOK

10 1

CusbHBIC ¥ CTa0ble 3EKTPOIIUTHI https://m.edsoo.ru/00adcd68
. Bbub6mmoreka [IOK
11 HonHble ypaBHEHUS peakiuil 1

https://m.edsoo.ru/00add448
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XHUMHUYECKHE CBOMCTBA KUCIIOT M OCHOBAHUN

bubnuoreka [TOK

12 i
B CBETE Hper[CTaBJ'ICj—II/II/I 06 https://m.edsoo.ru/00add5d8
AJICKTPOIMTHICCKOHN TUCCOIIMAIIUT
X o N
o | et o
IT TAaBJICHUU T HUTHUY nu
PEACTARE FIEKIpOX https://m.edsoo.ru/00add8h2
JTUCCOIHAIIAN
14 ITo eo 0JIH3€E COJIEH Brbmmorera LIOK
FATHE O Tripot fen https://m.edsoo.ru/00add9d4
15 0606 . Bubmmoreka [IOK
OPHICHHC I CHETCMATHIALIA SHATHH https://m.edsoo.ru/00addd12
16 [TpakTnyeckas pabora Ne 1. «Pemenne Bubnmmoreka [IOK
IKCICPUMCHTATBHBIX 331295 https://m.edsoo.ru/00addbfa
K 6oTa Ne2
17 «S;IZII:: ncf;{;:nrfe;z Hc::[(()) Tne:I el/l;{ Brbmmorexa LIOK
P A LA https://m.edsoo.ru/00addecO
XuMHUYecKre peaKiiy B pacTBOPax»
18 O0mras xapaKTepUCTHKA FalOTSHOB. Bubmoreka [IOK
XuMHUecKne CBOMCTBA Ha TIpUMepe XJIopa https://m.edsoo.ru/00addfe2
. XHOPO::HOEZZ[;)?:M:MOKHCEOTEL’ Butmorexa LIOK
XUMHWYECKHE CBOMCTBA, MTOTyICHN
» TOAYH ’ https://m.edsoo.ru/00ade104
MIpUMEHEHHE
IT 6ota Ne 2
20 <<I§2szec};a;c[opa 0(:? c (I)I 0 TeMse eHue eé bubmorexa LIOK
vnyq HHC COIHOM KHCTOTHI, H3YHCHH https://m.edsoo.ru/00ade348
CBOMCTBY»
” B::{HCJEe}Zﬂ n(()) ypamzert::ng XI/;MI/I‘{aeCKI/IX Butmiorexa LIOK
PCAKIIITH, CCILH OIHH H3 pearchiton flad B https://m.edsoo.ru/00ade488
n30BITKE
Ob6mas xapakTepucTrka 3meMeHToB VIA- bubnuoreka [TOK
22
TPYIIITBI https://m.edsoo.ru/00ade64a
n | e e o
X HU bl U HNHCHUHU B
8 P fl https://m.edsoo.ru/00ade64a
npupojie. XUMHUYCCKHE CBOMCTBA CEPhI
24 CepoBo0pOI, CTPOCHHE, (PHU3UICCKUC U Bubmuorteka [JOK

XHUMHYECKHE CBOMCTBA

https://m.edsoo.ru/00ade802
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Oxcuppl cepbl. CepHast KUCIOTa, PU3HYECKUE

bubaunoreka [TOK

25 U XUMHUYECKHEe CBOUCTBA, IPUMCHCHHUE https://m.edsoo.ru/00adea28
XUMUYECKUE PeaKI[iH, JIeKAaIUe B OCHOBE
26 MIPOMBILIICHHOTO Ccr1oco0a MoJy4eHus Bubnmoreka LIOK
CEpPHOM KHUCIIOThI. XUMHUYECKOE 3arpsiI3HEHHE https://m.edsoo.ru/00adec8a
OKpY)KaroIllel Cpelibl COSMHEHUSIMU CEPbI
27 Brruncienne MaccoBOM JT0JTM BBIX01a Bbubnuoreka [TOK
MIPOJIyKTa PEaKIiH https://m.edsoo.ru/00adec8a
OO0mas xapakTepucTuKa MeMeHToB VA-
28 TPYIIIIEL. AI)30T IiI))aCHPOCTpaHeHI/Ie B IIpUpOJC Brubmorexa LIOK
’ N ’ https://m.edsoo.ru/00adeea6
(hu3nYecKre U XUMHYECKIE CBOCTBA
Ammuak, ero (U3NIECKUe U XUMUIESCKUC bubnunoreka [TOK
29 N
CBOWCTBA, MOJIyYCHNE U IPUMEHEHHE https://m.edsoo.ru/00adfo04
[paktudeckas padora Ne 3 o Teme
30 «HponyquI/Ie athI/IaKa H3YYCHHE €T Bubmoreica LIOK
N ’ https://m.eds00.ru/00adf180
CBOICTBY
31 AzoTHas KHCIIOTa, e€ puzmueckue u Bubmorexa [IOK
XAMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHUS
32 B Ka4eCTBE MIUHEPAJIBHBIX yIOOpEHHIA. Bubmorexa [IOK
XUMHUECKOE 3arpsA3HEHNE OKPYKaroei https://m.edsoo.ru/00adf518
CpeIpl COSAMHEHISIMA a30Ta
Docop. Oxenn pocdopa u pochopHas
33 Kchqc))Tz dmsnje(fmg) I/IpXI/IEV\I;)‘ICC(iHCq) ’ brbmmorexa LIOK
L https://m.edso0.ru/00adf68a
CBOIICTBA, MMOJTydCHNE
Hcnons3oBanue GocdaTroB B KauecTBe
34 MUHEPAIIbHBIX yz[qc)>6pd;HHﬁ. 3arpsizHeHue brbmorexa LIOK
. https://m.edsoo.ru/00adfc20
npupoiHOii cpenbl hocharamu
35 Yrunepon, pactipocTpaHeHHe B IPUPOJIE, bubnuoreka [TOK
(hu3HYECKHEe ¥ XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupl yraepona, ux Gpusnyeckue u
36 XUMHUYECKHE CBOMCTBA. DKOJIOTHYECKUE bubaunoreka [TOK

MpoOIeMBl, CBA3aHHBIE C OKCHIOM yIJIepoja
(v)

https://m.edsoo.ru/00adfebe
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bubaunoreka [TOK

37 Y ed
POPHAT KHETOTA 1 €€ cOlt https://m.edso00.ru/00ae006¢c
IT 6ota Ne 4
® | oyscue yrrewmcioro rase, brGmiorexa LIOK
Vi I j \ https://m.edsoo.ru/00ae027e
KavectBenHas peakius Ha KapOOHAT-UOH
39 [TepBOHaUaNBHBIE MOHATHS 00 OPraHMYECKUX Bubnmoreka LIOK
BEIIIECTBAX KaK O COCTUHCHUAX yriiepoia https://m.edsoo.ru/00ae054e
40 Kpe 1 ero COSMIHE Bubmmoreka [IOK
MHUH H eT' MHEHHS
P A https://m.edsoo.ru/00ae080a
II 6ota Ne 5. P
4 oxencpmentammix sas o e Bismorera L1OK
p . 8 https://m.edsoo.ru/00ae0bf2
«BaxHele HeMEeTaTbl U MX COSTUHCHHS»
Kontpompsras padora Ne3 mo teme Bubmmoreka [IOK
42 .
«BaxxHenmne HeMeTaulbl U UX COCIUHEHUS» https://m.edsoo0.ru/00ae0e18
O0mras XxapaKTepUCTHKA XUMHYECKUX
43 3JIEMEHTOB — METaJUI0B. MeTaueckas bubnuoreka [TOK
CBSI3b U METAJUTHUECKAst KPUCTAIITHYECKAsT https://m.edsoo.ru/00ae103e
peméTka. Pu3nveckne CBONCTBa METAJUIOB
“ )ginzmqe;cme CBeoCﬁCTVBa MCTE;JIJ]OB. - Butmorexa LOK
TIEKTPOXUMHUYECKUH s HAPsDKSHUH
P P Hatlp https://m.eds00.ru/00ae1156
METaJUIOB
Oo6urue crocoObl MOTYyIEHUST METAIIIOB.
CraBsl. Berancinenus mo ypaBHEHHSIM Bbubmorexa [IOK
45 .
XMMHUYECKHMX PEAKIUi, €CIM OJIUH U3 https://m.edso0.ru/00ae1156
peareHToB CONCP)KUT IIPUMECH
46 1 Bub6mmoreka [IOK
OHSATHE O KOPPO3UHU METAIIOB
PP https://m.edso0.ru/00ae1278
47 [{enounbie MeTaIIBI brbmorexa LIOK
https://m.edsoo.ru/00ae14b2
48 OKCHBI ¥ THIPOKCUIBI HATPHUS U KaJIHs Bubmoreica LIOK
A P AAbT HATP https://m.edsoo.ru/00ae14b2
49 [IlenouyHo3€eMeNbHBIE METANIIBI — KalbLUN U Bubnmoreka [IOK

Marsuui

https://m.edso00.ru/00ael15e8
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bubaunoreka [TOK

>0 BasiHelIie coeMMHEHI KaTb LS https://m.edsoo.ru/00ael15e8
51 O00011IeHE U CHUCTEMATH3AIMs 3HAHWI
52 JK€ctrocTs Bosbl M crIOCOOBI €€ ycTpaHEeHUs bubamorexa HOK
https://m.edsoo.ru/00ae1886
53 IIpaxkTugeckas pabora Ne 6 o Teme bubmuorexa [IOK
"¥Ké&cTkoCcTh BOIBI U METOIBI €€ yCTpaHEeHH" https://m.edsoo.ru/00aelae8
. Bubnmoreka LIOK
>4 ATOMHHi https://m.edscﬁ).ru/Oan1c64
55 AmdoTepHbIe CBOKWCTBA OKCHIIA U Bubnmoreka LIOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
Bubnmoreka LIOK
%6 Keneso https://m.edsﬁ).ru/Oan1d86
57 Oxcuppl, rugpoxcupl u conu xenesa (1) n Bubnmmoreka [IOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O060011IeHE ¥ CUCTEMATH3AIMS 3HAHWH
S5 | oxenepmenmam: s o Tone BuGorera LIOK
«BaxHelne MeTaIIIbl U UX COSANHEHUS htps://m.eds00.1/00ae3de8
Berunciienust o ypaBHEHUSIM XUMHUECKHUX
o | ot an o s
Berruncnenust MaccoBo# OJIM BBIXOJA htps://m.edso0./00ae1 750
MIPOJIyKTa PEaKIiK
61 O06001mmeHne 1 cucTeMaTH3alus 3SHaHUN
62 Konrponbsnast padora Ned o teme
«BaxHeiilye MeTalIbl ¥ UX COCIUHEHUS
63 BemiectBa 1 MaTepuaisl B HOBCEAHEBHOM Bubnmoreka LIOK
JKH3HHU YeIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsa3HEHUE OKPYKatoLen Bubmmoreka [IOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B peleHuH 3K0JI0rHUeCKUX Bubnmmorexa LIOK

npoOiemM

https://m.edso0.ru/00ae4270
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66 PesepBHblit ypok. O0001IeHNE U 1 Bubnmoreka [IOK
CHCTEMAaTH3aIs 3HAHHI https://m.edsoo.ru/00ae0d0a
67 PesepBHblii ypok. O000mIeH e 1 1 Bubnmoreka LIOK
CUCTEMATH3ALIMS 3HAHMIMA https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O000mIeHNE 1 1 Bubnmoreka LIOK
cHCTEMAaTH3alUs 3HaHUI https://m.edso0.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 ITIPOT'PAMME 68
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