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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOro 001Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWIl K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHOMN MTPOrpaMMbl OCHOBHOTO OOIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe denaepaibHON paboyeil TporpaMmbl
BOCITUTAHUS U C YYETOM KOHLEIIUU MPEnofaBaHus Y4eOHOro npeaMeTa « XuMHUs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XuMuu Aa€T MOpPENCTaBICHUE O IENAX, OOIeW CTpaTeruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOMIMXCA CPEACTBAMU Y4eOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTEIbHOE MPEIMETHOE COJZIEpKaHME,
NpeAyCMaTPUBAET PACIPENEICHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHE IO
pa3zenaM M TeMaM IPOrpamMMbl MO XUMHH, ONPENEISIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTepUCTUKU COJIepKaHus, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYaromuxcs, ONpeAessieT BO3MOXKHOCTH —IpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTelIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3ynbrataM oOy4eHHUs XUMUW Ha YPOBHE IeJIeH U3y4deHHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEJIbHOW JEATEIHOCTU OOYYalolIerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHUE XHMHH CIYXXUT OCHOBOW [JIsi (OPMHUPOBAHUS MUPOBO33PEHUS
0o0ydJaromerocs, ero mpeaCcTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GopMUPYEMBbIC XHMHUEH MPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
DHEPrud M 00 HSBOJIOLMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TrI00aibHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOMN M 9KOJIOTUUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPAaHEHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3alid  BO3MOXHOCTEM  JUIsi  CaMOpPa3BUTUS U
(dbopMHpoOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 0011eH U PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHLHOW  yd4eOHOU  JesTeIbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIICIOBATEIBCKUX YMCHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHenu(UKON HAaydHOrO0 MBIIUICHHS, 3aKJaJblBa€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCSI;



crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAayYHBIM 3HAaHHSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yJaIOIIHUXCA.

JlaHHbIe HampaBjieHUs B OOyYEHHUU XUMHH OOECIEUMBAIOTCS CHEIU(OUKON
COJCp)KaHUsl  y4yeOHOro  TpeaMeTa, KOTOpPBIH  SIBISETCS  IeIaroru4ecKu
alalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKU XMMUU Ha OMpPEACIEHHOM 3Tare e
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111er0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XHWMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSTUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUHU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona Kk €€ m3ydeHuro. CoaepkaHUe CKIAAbIBACTCS U3 CUCTEMBI
MOHATHUM O XMMHUYECKOM 3JIE€MEHTE M BEILIECTBE M CUCTEMbI IIOHATHI O XMMHUYECKOM
peaknuu. OO0e d3THU CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI TI0 TPHUHIIUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX IPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XWUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBS3H;

— TpencTaBieHUA 00 DICKTPOIUTHYCCKOM IUCCOIMAIlMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBIONHIS (GYHKIUA OOBSICHEHHS W IPOTHO3MPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXKXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJYyYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIAIOIICH HAYyYHOW KapTUHBI MHpA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
METOJIaM MO3HAaHUS B Hayke. M3ydeHWe XMMHUM OPOUCXOAUT C IPHUBJICUEHUEM
3HAHWW W3 paHee H3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpYKaOIUHd MUPY,
«buosnorus. 5-7 kimacce» n «Dusnka. 7 xinacc.

[Ipy w3yyeHWH XUMHUH TPOUCXOAUT (HOPMUPOBAHHWE 3HAHUN OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JEeSITETLHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
3HAHUNA — Ba)KHEUINUX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETUUYECKHUX TOJIOKECHUM,
JIOCTYITHBIX 00OOIICHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHUHM K HAyYHBIM METOJaM TIO3HAaHWS TPU U3YYCHHUU BEIIECTB U
XUMHUYECKHUX PEaKIHii, B GOPMUPOBAHMH U PA3BUTUU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YeOHO-TIO3HABATENBbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NeSATEIbHOCTH, OCBOCHMM NpaBUi 0€30MacHOro OOpallleHusi C BELIECTBAMHU B
MOBCEHEBHOM KU3HU.

[Tpu u3yyeHun XMMHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa3oBaHUSI BaKHOE
3Ha4YeHHE MPUOOPENU TaKUE LI, KaK:

— (dopmupoBaHHe MHTEIUIEKTYaJbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHITHIO PEIICHUMH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0OydJaromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00yUYaIOIUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIMO3HAHMS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJIOB ACSTEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAy4YHOU
rPaMOTHOCTH, B TOM 4YHCIE YMEHHM OOBSCHATP M OLIEHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpa, UCIOJb3YysS 3HAHMUS U OMbIT, MOJIYYCHHbIE MPU U3YYEHUU
XUMUHU, TPUMEHSATh MX TMpPU pPEIIeHHH MpoOJieM B MOBCEIHEBHOW XKU3HU U
TPYZIOBOM JEATEIIbHOCTH;

— ¢opmupoBaHue y OOydYalOMIMXCS TyMaHUCTHYECKUX  OTHOIICHH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA [UIsi BBIPAOOTKH SKOJIOTMUYECKU
1eJIecCO00pa3HOro0 TMOBEACHUS B OBITY M TPYAOBOM JEATENBHOCTH B HEISIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOAHON CPEAbL;

— pa3BUTHE MOTHUBALIMK K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HA OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(dUIIsS M HAIpPaBIEHHOCTU AANBHEHIIETO
oOyJeHwus.

OO1iee 4YMCIO YacoB, OTBEACHHBIX I H3YYEHUS XHUMHM Ha YpOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJICIIO).



COJEPKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMHS B CHCTEME HAYK.
Tena u BemectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BellecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U Cl0KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumudeckas ¢opmyna. BaaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CoOCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTENbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi J0JIsi XUMHUYECKOTO 3JIEMEHTA B
COCJINHEHUH.

KomnuectBo Beniectsa. Mosb. MonsipHas macca. B3aumocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHEHUM.

@u3N4eCKUe U XMMUUYECKUE SABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKU.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYEeCKHEe ypaBHeHMs. Knaccudukaius
XUMHUYECKUX PEAKIUH (COCTMHEHNS, PA3I0KCHUS, 3aMEIICHMS, OOMEHa).

Xumuyeckuui IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OIMKUCAHUE
(bU3MYeCKUX CBOWCTB 0O0pa3lloB HEOPTAHWYECKUX BEIIECTB, HAOJIOJCHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIMs BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONHUCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuid (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMo ieiicTBHE Kene3a ¢ pactBopoM cosu meau (11,
W3y4eHHE CIOCOOOB pa3jieieHUsi CMeced: ¢ MOMOIIbI0 MarHuTta, GUIbTPOBaHUE,
BBITIApYBaHUE, JUCTUUIIMS, XpoMaTorpadusi, mpoBeeHUEe OYHUCTKH MTOBAPEHHON
coid, HaOJMIOJEHWEe U  ONHWCAHWE  PEe3yJbTAaTOB  MPOBEJACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJICKYII
(ILIapOCTEePKHEBBIX ).

Baxueiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cmech razoB. CocraB Boznyxa. Kucimopon — 35eMEHT U MpoCToe
BemecTBO. HaxokneHuwe kuciopoga B TpUPOAE, (PU3MYECKHe U XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI



MOJYYEHHS] KHUCIOpOoJa B Jaboparopud U MOpOMbIIIIEHHOCTH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTporHas MoAU(pUKALNS KHCIOPOIaA.

TennoBoit 3¢(deKT XUMHUECKON peakiuud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE peakUuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJIEHHE MAPHUKOBOI0 3(pekTa, pazpylieHue 030HOBOTO CIOS.

Bonmopon — anemenTt M mpocrtoe BemecTBo. Haxoknenwe Bomopona B
npupoae, GU3MYECKHe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. KucnoTsl u comnu.

Monsipabiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnuyeckue cBoucTBa BOAbl. Boma kak pacrteBopurens.  PacTBOpEI
HaceiieHHble 1 HEHACBIIEHHBIE PAacTBOPBI. PacTBOPHUMOCTh BEMIECTB B BOJE.
MaccoBasi 0Jisl BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTtBOpOB B Ipuposie M B KU3HU 4esioBeka. KpyroBopot BoAbI B IPUPOJE.
3arps3HeHHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOIAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunnl. Knaccudbuxarus
OKCHUJIIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpasyromue. Homenknarypa oxcugoB. Dusnmdeckne ©W XUMHUYECKUC
cBOMCTBa OKCHUJIOB. [TomydyeHne okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHM: IIENOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3MYECKHME U XMMUYECKHE CBOMCTBA
ocHoBaHuM. [losryuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psan akruBHoctM MmetaimoB H. H. bekerosa.
[TosryueHue KUCIOT.

Conu. Homenkiatypa coseil. @u3nyeckre U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenune cosen.

['eneTnyeckas CBsI3b MEXKIY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KUCIOPOAA B BO3AYyXE, MOIYYEHHE,
coObupanue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOAa, HaOII0IeHNE
B3aHUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOoMJIeHHe ¢ oOpa3llaMH OKCHJIOB U
ONMHMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHUE, PpACIO3HABAHUE M H3y4YEHUE
CBOWCTB BoJOpoaa (ropeHue), B3auMojeicTBre Bogopoaa ¢ okcuaoMm mean (1)
(BO3MOXXHO HCITIOJIb30BAaHUE BUCOMATEPUAIOB), HAOIIOACHUE O0Opa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



uccieoBanne 00pa3lOB HEOPraHWYECKUX BEIIECTB PAa3JIMUHBIX  KJIACCOB,
HaOJIFOICHNE U3MEHEHUSI OKPACKM MHIANKATOPOB B PACTBOPAX KHCIIOT W IIEIIOYCH,
uzydeHue B3zaumojeinctsua okcuga meau (1) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeakUUil HEUTpaIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHWM, BBITECHEHHE OJHOIO METAJIa JIPYTHMM W3 PAacTBOpa COJIM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COEIUHEHUI.

IHepuoauueckui 3axkoH u Ilepuoguuyeckass cucreMa XUMHYECKHUX
iemeHnToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMHUYECKHX dJeMeHTOB. [loHsTnHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
NU. MenneneeBa. KopoTkomepuonHas W ATUHHONEpPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux nnemeHToB [{. . Menneneesa. Ilepuoas
u rpynmbl. OU3WYEeCKUi CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEpPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYeK aToMOB TepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MennpeneeBa. XapakTepUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Hayku W mnpaktuku. [l. V. MenneneeB — y4€HbIM U
IPaKIaHUH.

Xumuyeckass cBaA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsl) CBSA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okuciieHusi.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponecchl OKUCIIEHNs B BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

M3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PACTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuu pa3ioKeHUsl, COSUHEHU).

Mestcnpeomemmnuie ceasu



Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHU B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO011e ecTeCTBEHHO-HAY4YHbIE MOHATHUS: HAy4HbIH (akT, rurnoresa, Teopus,
3aKOH, aHalu3, CHHTE3, Kilaccu(ukanus, TMepuoIUuIHOCTh, HaOII0ICHUE,
DKCHEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHME BEILECTBA, Ia3, (pU3nyecKue BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/bl, COHLIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadusi: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE NCKOMAEMBIE, TOTLIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX dJIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHM CBOWCTB
XUMHUYECKUX DJIIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUusid MU HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepumoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHure BellecTBa: BHJBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTATUIMYECKONW PEHIETKHU U
BUJIA XUMHUYECKOMN CBSI3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECCKUE
CBOWMCTBA BEUIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanysa XuMuueckux peakimii Mo pa3iInyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, Io
W3MCHEHHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, M0 OOpPaTUMOCTH, TIO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHHUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakinusX. [IoHSITHE 0 TOMOTEHHBIX M TeTEePOTE€HHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIONIME HA CKOPOCTh XMUMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIILHON peakiuu. CocraBnenue YPaBHEHUMU



OKHCIINTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMM C  HCIOJb30BAHHEM  METOJA
3NIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiuu moHHoro ooMeHa. Y ciaoBUs MPOTEKaHUS! peakiuii HOHHOTO OOMeEHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE MNPEACTABICHUNA 00 3JICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKCnepumMenm:

O3HAKOMJIEHHME C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOM pEeaKIuu
OT BO3JCUCTBUSL PA3IMYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa AUCCOLUUALMU KHCJIOT, WIEJI0YEe H COJEN
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEPHANIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHWA  peakuMid HMOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BBIJACICHHE Ta3za, oO0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropeHue, peaklMH pas3yIoKEHHUs, COCIMHEHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TIOMOLIBID KAayeCTBEHHBIX pEAKUUMHA HAa HOHBI, PEIICHHE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBUE C METalaMH, HEMEeTa/llaMH, MIeno4amMu). XJIOpPOBOAOPO/I.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHUE. [lelicTBue
XJIOpa M XJOPOBOAOPOJa HAa OpPraHM3M 4YeJoBeka. BakHeWlme XJIOpUABI U HUX
HaxO0KJICHUE B IIPUPOJIE.

OOmas xapakTepuctuka 31eMeHToB VIA-Tpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble CTeneHu okucieHus. CTpoeHne u (Pu3nyeckue CBOMCTBA
IPOCTBHIX BEILIECTB — KUCIOPOJAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYEeCKue CBOMCTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3UUECKUE U
XUMUYECKHE cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (Qu3MUeCKue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENS Kijacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKHUE pEeakluu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJMYYEHUsS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucinoThl. Coau CEpHON KUCIOThI, KAYECTBEHHAs peaKlus Ha



cynedar-uon. Haxoxaenue cepbl U €€ COeAMHEHUH B MIpUpOJe. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COENHMHEHHSIMHU Cepbl (KUCIOTHBIE JTOXKIIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paclpOCTpaHEHHE B MPUPO/IE,
duznyeckue u xuMmuyeckue cBoiicrsa. KpyroBopot a3ora B mpupoae. AMMuUak, ero
duznyecKkne 1 XMMHUYECKHE CBOMCTBA, NOJyuyeHue U npuMenenne. Conn aMMOHuS,
ux (U3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHHue, (PU3NYECKue U XUMHUYECKUE
cBoMcTBa (0OIIME KaK TMPENCTaBUTEIS Kiacca KHUCIOT U  crheruduuecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHUSI B KadyeCTBE MHHEPAIbHBIX
ynoopeHuil. XuMU4eCKoe 3arpsi3HeHUE OKPYXKarolle cpepl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BoaoémoB). docdop,
ajuioTponHeie Moaudukanmu ¢ocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dbochopHas Kuciaora, Gu3MIecKre U XUMHIECKHUE CBOMCTBA,
nosyuerue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPECHUM.

OOmas xapakTepuctuka 31eMeHToB |VA-Tpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHHUA.  YTIEpoJ,  aJUIOTPOIHbIC
MOAU(UKALIMKM, PACHPOCTpaHEHUE B TpUpoAe, (PU3NYECKUEe U XUMHUYECKUE
cBoiicTBa. Ancopbuusa. Kpyrosopot yraepona B nmpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JCHCTBUE Ha JKUBbIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3AHHBIE C OKCHIAOM
yriaepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIMMaTa, NapHUKOBBIM
addekT. YroapHas KucioTa U €€ coiu, X GU3MYecKrue U XMMHUYECKHE CBONCTBA,
nojsyuyeHue W npumeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHbBIE MOHATHS 00 OPraHUYECKUX BEIECTBaX KaK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAsl KHCIIOTA).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, MPUPOIHBIA Tra3, HEPTH),
OPOAYKTHI WX mepepaboTku (O€H3WH), UX poJib B OBITY W TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaxX, YriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHenue. CoeauHeHHs KpemMHusi B mpupoae. OOume npeacraBieHuss o0
okcune kpemuus (IV) u kpemuueBoit kucnore. CUIMKAThI, UX HCIOJIb30BAaHUE B
ObITYy, B IPOMBILIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobraeMbl 6€30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEaKlMid Ha XJIOPUA-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIHE (PU3NUECKHE W XHUMHYECKHUE CBONCTBA
rajoreHoB M HX COEIMHEHUH (BO3MOXXHO HCIIOIb30BaHUE BHUIECOMATEPHUAIIOB),
O3HAKOMJIEHHE C oOOpa3laM XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEPHUAIIOB), HAOIIOACHUE Mpoliecca OOYIIMBaHUS caxapa IOJl IeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4Y€HUE XHMHYECKMX CBOMCTB
pa30aBIEeHHOMN CEPHOU KUCIOTHI, MPOBEICHNE KAaYeCTBEHHOM peaKIuu Ha Cybdar-
WOH W HaOJIOJICHWE MpHU3HaKa e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NUYECKUMU
cBOMcTBaMM a3o0Ta, (ochopa M uX coeguHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHui, moaydeHue,
coOupanue, pacrmo3HaBaHWE U W3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BOBMOXKHO  MCIIOJIb30BAaHUE  BHUJEOMATEpPHAJIOB), U3ydeHue  Mojelsen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadwura, ¢dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJy4yeHUe, COOMpaHue, pacro3HaBaHUE W W3YUYCHHE
CBOMWCTB YIJICKHUCIIOTO Trasa, MPOBECHHE KAYECTBEHHBIX PEaKkiMil Ha KapOOHAT U
CUJIMKAT-UOHBl U W3y4YCHUE TMPU3HAKOB HX TMPOTEKaHUs, O3HAKOMJIEHHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaykHeuIe HeMeTalIbl U UX COCIMHEHUS.

MeTtasiibl M X COeTUHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepmommyeckon cucreMe XuUMUYECKUX dieMeHToB [J[. U
MenneneeBa u crpoeHus aTroMoB. CTpoeHue mMeTauioB. Meranyeckasi CBsA3b U
METAJUIMYECKas ~ KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpsDKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CrocoObl Mody4YeHus: MeTamioB. [loHSATHE O KOpPpO3MM METajuioB, OCHOBHBIC
CrocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTanb, YyTyH, TIOPATIOMUHUMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[lenounble MeTaIIbl: MOJ0XKeHue B lleproguyeckoit cucTeMe XUMHUYECKHUX
anementoB JI. 1. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXXJIEHHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). Okcuuabl u



TUJIPOKCUABI HATpus W Kanud. lIpuMeHeHne mEenoYHbIX METANIOB M UX
COCJIMHCHU.

[[lenoyHno3emenbHble METAJUIbI MAarHMid M KaJblMH: IIOJIOXKEHHE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB . M. MenaeneeBa, crpoeHue
MX aTOMOB, HaxX0XJEHUE B Ipupoae. PU3NUEeCKUEe U XMMUUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUS KalblUsg (OKCHHA, THUIPOKCUI, COJIH).
XKécTrocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AJtoMUHUN: TI0J103keHKE B [leproindeckoil cucteMe XuMHUYECKUX JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3nueckue u
XUMHUYECKHE CBOMCTBA altOMUHUA. AMGPOTEpPHBIE CBOMCTBA OKCHAA M THAPOKCHIA
aJIIOMUHMS.

Keneso: nonoxenne B [lepuognueckon cucreMe XUuMHUYECKUX 3IIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoaec. Dusznyeckue u
XUMHUYECKHE CBOMCTBA xkese3a. OKcu b, Tuapokcuabl U conu xxenesa (I1) u sxenesa
(1), mx cocraB, CBOWCTBA U TOJTyUEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpas3lamMu METaIOB W CIUIaBOB, WX (U3HUYECKUMU
CBOWMCTBAMH, HW3YUYCHHE  PE3YyJbTaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJB30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, ITpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  IMPOTEKAHUs
Ka4ECTBEHHBIX PEAKIMid Ha MOHBI: MarHus, KajablUs, aTIOMUHHUS, IIUHKA, KeJe3a
(I u xenesza (111), meau (1), HaOMIOACHKE U ONMKCAHUE MPOILIECCOB OKPAIIMBAHUS
MJaMEHW MOHAMM HATpusl, Kajdusd W Kajdblusi (BO3MOXXHO HCHOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTFOMHHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 M0 TeMe «BakHenime
METAaJIJIbl U UX COCIMHCHU .

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Mmarepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAaHUE BEIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XMMHUYECKUX 05KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYXKarolleld cpesnl (MpeeibHas JOoMmyCcTUMas
KOHIIeHTpalus BeuiecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npobJieM.

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpaslloB MaTepuUalioB (CTEKJIO, CIUIABbI METAJIJIOB, MOJIMMEPHBIC
MaTepuabl).

Mescnpeomemmnbnie ceasu



Peanuzamnus MeXmpeaMeTHBIX CBS3€H MpU W3YYCHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUH, TaK W TOHATHH, SBJSIOMINUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOT'O ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, TMIIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHUHTE3, KiacCUpUKAKI, TMEPUOIUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJIeTb, SBICHUE, IMaPHUKOBBIN
s PekT, TEXHOIOTHS, MaTePUAITHI.

duszmka: Marepusi, aToM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
W30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsij, MPOBOIHUKH,
MOJIYIPOBOJHUKH, JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIITMNICCKAS
peméTka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, CAMHUIBI U3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEeHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaANIbl, TOPHBIE MOPOJBI,
TMI0JIC3HBIE UCKOTIaeMbI€, TOTTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOy4YeHHs] XMMHH B €IMHCTBE Y4YEOHOH U
BOCIIMTATEIIbHOU JEATEIBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOlIecTBE MpaBUiIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YJarOIINXC .

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTH  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAlUN W
paCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuoTHYECKOT0 BOCIIUTAHUSI:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
U Hay4YHOMY HAacCJeIHI0, NMOHMMaHHUS 3HAYEHHUS XHWMHUYECKOW HAayKH B >KH3HU
COBPEMEHHOr0 OOIIECTBA, CIOCOOHOCTH BJIAIETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpaskKAaHCKOr0 BOCUTAHUA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOH,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM M Jpyrux  BUAax
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUH Y4€OHBIX, IMO3HABATEIbHBIX 3aj]a4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOIIOMOIIM B IIPOLIECCE OTOM Yy4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IIOBEJCHWE M TMOCTYIKH CBOMX TOBAapUUIEH C MO3WLHA
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33pPEHYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH M COCTABIISIOLINE
OCHOBY I MMOHMMAaHUS CYIIHOCTH HAyYHOW KapTHUHBI MHUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJBI, B3aUMOCBS3SIX 4YEJIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XMMHUHU B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha IIOJIYYEHUE HOBBIX 3HAHWM II0
XUMHH, HEOOXOIUMBIE [UIsl OOBSICHEHHS HAOJII0JIa€MBIX IPOLECCOB U SIBJICHUM,
MO3HABATEJIbHOM, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEJIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHOU



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CpPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa3oBaHUIO, MPOEKTHOM W  HUCCIEeI0BATEIbCKOU
JeSATEeIbHOCTH, K OCO3HAHHOMY BbIOOPY HANpAaBIEHHOCTH M YPOBHSA OOy4YEHHUS B
JIaTbHEHIIEM;

4) popmMupoBaHUSs KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KYpPEHHUS),
HEOOXOMMMOCTA COOJIO/IEHNUS TIpaBWJ OE30MAaCHOCTH TMpU  OOpaIieHUuH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) TpyA0BOT0 BOCIIHTAHUSI:

MHTEpEC K MPAaKTUYECKOMY M3yUEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBXKEHHUE K TPYLy M pe3yjbTaTaMm TPYJOBOH JEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHCHHS TMPEAMETHBIX 3HAHWA [0 XWMHH, OCO3HAHHBIA BBIOOD
WHIUBUTyaIbHON TPACKTOPUU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaaIbHON IEeSITEIHPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B PO(HECCUOHATBLHOU CpefIe;

6) 3K010rMYeCcKOr0 BOCIIUTAHUSI:

HKOJIOTUYECKH 1EJIECO00pa3HOEe OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHMMAaHUE [IEHHOCTU 3/I0POBOTO U
Oe3omacHoro o0Opa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYECKOMY M TICUXHYECKOMY 3/I0pOBBIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
IpaBuJ 6€30MACHOTO MOBEIECHUS IPpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, I ITOBBIIEHNUS
YPOBHSI  OKOJIOTUYECKOW  KyJNbTYpPhl, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJEeM M IMyTel WX PEeMIeHUs MOCPEICTBOM METOJ0B XHWMHH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe wmeTanpeaqMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYUMBbIC IS
dbopMHpOBaHUS MHPOBO33PEHHS OOILEHAyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHOU



HAay4YHOUW KapTUHE MUpA, U YHUBEpCAJIbHbIE yueOHbIC AEHCTBUS (MO3HABATENIbHBIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphle oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
IPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), HCIOIb30BAThH
MNOHATHUS 1711 OOBSICHEHUS OTJIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIaCCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABJIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, JEIyKTUBHBIC, IO aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe IO3HAHUS TOHATUA (NIpEAMETHbIE U
METanpeIMETHbIEC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBLIBATh MIHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICITbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUuecKas ¢GopMmyna W YypaBHEHHUE
XUMHUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33/1a4, C YYETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYMS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble uccienoBarejbcKyue 1eHCTBUSA.

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (OPMHUPOBAHUS THUIOTE3BI II0
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUIA;

NpUOOpPETEHUE OIMbITa MO T[UIAHUPOBAHWIO, OPTraHU3alMU U MPOBEJACHUIO
YYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOJIoJaTh 3a XOJO0M IIpoIriecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (GopMyaHpoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 MpoJieJITaHHON paboTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAsg JUTeparypa XHUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIC
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MNPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IudYHbIe METOJbl W 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS
y4eOHBIX U MO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO THIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH ~ UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUM,
OBJIAJICHUE KYJIbTYpON aKTUBHOTO UCIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAILHYIO (JOpMY MpeACTaBICHUS HHGOPMAINH U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll HECIOXHBIMU CXEMaMH, JHarpaMMaMu,
apyrumu popmamu rpadyKu U UX KOMOHWHALIMSIMU;

YyMEHUE UCIOJIb30BaTh MW aHAJM3UpOBaTh B IIpollecce Y4YeOHOW U
UCCJIeI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIIiCTBAa M TPAHCIIOPTAa Ha COCTOSHUE OKPYKAIOIIEH MNPUPOTHON
CpPEIBl.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiCTBUSA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJe Juamora W (WiIM) IUCKYCCHHU) IO
CymecTBy  oOcyxJaaeMoil  TeMbl, (OPMYJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEIILHO BBIMIOJTHEHUS TTPEIIOKCHHON 3a/1a4H;

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJlaTh Mpe3eHTAIUIO
pEe3yIbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIIEpPUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIECTOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOW  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX MPOOJEeM Ha OCHOBE yuy€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpJIUHALUSA
COBMECTHBIX JCHCTBHM, OINpeaeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBepCAJbHbIE Y4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITEIbHO OMNPENENATh LEIN JAESITeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3(p(EeKTUBHBIE CIIOCOOBI PEIICHUsT YUYECOHbIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSTEJIPHO COCTaBJSITh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUM C YYETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOTO pe3yJbTaTa 3asBJICHHOW II€NH, YMEHHE
WCITIOJIB30BATh ¥ aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAyYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, cHenupuIecKue I TpeAMETHOW obmact «XHUMHS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO  3HaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAITUsIX.

K koHIy oOyuenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

e PpACKPBIBATH CMBIC OCHOBHBIX XMUMHUYECKHX MMOHATHUI: aTOM, MOJEKYIa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi peakius, KiIacCU(PUKAUSg PEaKIil: peaxIiuu
COCAUHEHHUsI, PEAaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, 3K30- U IHIAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 3P(DEKT peakini,
PO aTOMa, HJIEKTPOHHBIN CIIOM aroma, aroMHas OpOUTalb, PaJNYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBas JOJisI BEIIECTBA
(TpolieHTHAsI KOHIICHTpAIsi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMMHUYECKMX NOHATHA U
MPUMEHSITh 3TU OHSTHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILCHUII;

e HCIOJBH30BATh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BELIECCTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAsE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa J[. M. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX IOJIoKeHUs B llepuoamyeckoit cucreme,
3aKOHOB COXPAHEHHUsI MAacCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCBHIBATH U XapakTepuszoBaTh TabmuuHy0 ¢opmy Illepuonnyeckon
CHUCTEMbl XHMHUYECKHUX DJEMEHTOB: pa3iMyaTh TMOHITUS «TJIABHAA
noarpynna (A-rpynmna)» u «mnobounast noarpynmna (b-rpynmna)», mansie u
OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpbl€ MMEIOTCS B
tabnuie «llepuonuueckass cucteMa XuMuUdeckux a3nemeHtoB J[. .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIIO IEKTPOHOB
U pacTpeeieHUe UX MO SJIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMUYECKHE peakuuud (10 YMUCIy U COCTaBy YYACTBYIOLUIUMX B pPEAKIUU
BEILIECTB, 110 TETIOBOMY (D (eKTy);

XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAasi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMA;

POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W  MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JIOJII0 BELIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIIUU;

MPUMEHSATh OCHOBHBIC OTEPAIUU MBICTUTEIHHON NEATEIbHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000OIEeHHNE, CHCTeMAaTH3alluio, KiIacCHU(pUKAIHIO,
BBISIBJICHUE MPUYMHHO-CJIEACTBEHHBIX CBSI3ed — Ui M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHYECKUX pEaKIUi, eCTECTBEHHO-HAyYHbIE METOJIbl
NMO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICIUPOBAHMUE, AKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7abopaTOpHbIM  000pY/IOBaHUEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUUSMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOpOJAa M KHUCIOPOJAA), MPHUTOTOBICHHUIO
pAacTBOPOB C ONPEAECITEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BEUIECTBA,
IUIAaHUPOBATh M MPOBOAUTH  XUMHUYECKHE  SKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(;makmyc, peHondTanenH, METUIIOPAHXK U APyTHE).

K xonIy oOydenus B 9 kjiacce npeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCSl YMEHUI:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHM
JJIIEMEHT, aTOM, MOJEKYJIa, HOH, KaTHOH, AHWOH, IPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBS3b, TEIJIOBOU A deKT
peakiuyd,  MOJIb, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AIEKTPOJUTHYECKAS] IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKUCJIUTENb,  BOCCTAHOBUTENb, OKHUCIEHWE M  BOCCTAHOBJICHUE,
aIIoTpomnus, aM(pOTEpPHOCTh, XUMHUUYECKasd CBS3b (KOBAJIEHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOpPOCTb XUMHYECKOM pEaKUHH, TMPEIeIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHH U
MIPUMEHSThH 3TU OHATHUSA MPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJI€HHUS (HOpMys
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUM;

ONPEIENATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COEIMHEHMSIX pa3IMYHOTO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
ONPEACIEHHOMY KJIacCy COCAMHEHUM 1o (QopmyiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJe€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l HOHA 10 XUMHUYECKON (QopMmyJsie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAIUINYECKON
pPEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMbIica [lepuonmueckoro 3axona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHCBhIBAaTh W XapaKTEPU30BATh
Tabnuunyo (opmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpynmna (A-rpynma)» U «mododHas
noarpynna (b-rpynmna)», manble U OOJbIIHE TEPUOIbI, COOTHOCHUTH
0003HaUYeHHUs, KOTOphIE MMEIOTCA B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHSI  aTOMOB  XMMHYECKHUX
AIIEMEHTOB (COCTaB M 3apsii sapa, oOOIee YHCIO JJIEKTPOHOB U
pacmpejieieHue HMX [0 DJEKTPOHHBIM CIOSIM), OOBSACHATH OOILIHMe
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB DJIEMEHTOB M UX COCAMHEHUUN B
npenesiax MajlbIX MEePUOIOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XMMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YKCIy U COCTaBy YYAcCTBYIOLIMX B pPEAKLIUU
BEIECTB, MO TEMJIOBOMY 3(P(HEKTy, 0 WU3MEHEHUIO CTENEHENH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUECKHE XUMHUYECKHE
CBOMCTBAa IMPOCTBIX M CJOXHBIX BEIIECTB, IOATBEPXKIas ONUCAHUE
IIPpUMEpPAMH MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUSA DJIEKTPOJUTUYECKOW JNHCCOLMALMU  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMI HOHHOIO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Iy BEIIECTBAMU PA3IMYHBIX KIACCOB,;
pacKphIBaTh CYITHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTpPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0 »3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MaCCOBYIO JIOJIIO BELIECTBA B pacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOioaTh  MOpaBujia  MOJb30BAaHUS ~ XUMHUYECKOM  mocyAol U
Ja00paTOpPHBIM  O0OpYyJIOBaHMEM, a TakK)Ke IpaBWa OOpaIllCHUS C
BEIIECTBAMH B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYyYEHUIO W COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U yTICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TMOJATBEP)KTAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU/-,
uoaua-, kKapobonar-, docdar-, cwiMkar-, cyiabdar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI U3YyYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPAX HEOPTAHHUYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEpPAlUU MBICTUTENbHON J1EATEIbHOCTH — aHaIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHHEe, CHUCTEMATHU3alUI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€H — MJI1 M3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKUX pEaKlnid, €CTeCTBEHHO-HAyYHbIE METOJIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunyecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U JyieKTpOHHBbIe (LM pPOBbIE)
KoHTpoJibHbIE IIpakTuyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
XumMusi — BakHast 00J1acTh
11 €CTECTBO3HAHUS U 5 9 bubmuorexa [JOK
' PAKTHYECKOMN JIESITETBHOCTH https://m.edso0o.ru/7f41837c
YyeJoBeKa
12 BemecTBa 1 XuMuueckue 15 1 bu6mmoreka [IOK
' peakuuu https://m.edso00.ru/7f41837c
Hroro no pazueny 20
Pa3nes 2. BaskHelilme npeacTaBuTe I HEOPraHMYECKHUX BeleCTB
51 Boznyx. Kucnopon. [Tonsitue 6 bubmmoreka [JOK
' 00 okcumax https://m.edso00.ru/7f41837c
Bonopoa.Ilonstue o kucnorax Bbu6nuoreka [JOK
2.2 8 1
U COMSIX https://m.edsoo0.ru/7f41837c
53 Boga. PactBopsr. [Tonsitue 06 5 1 1 bubanorexka HOK
' OCHOBaHUSAX https://m.edsoo.ru/7f41837c
OCHOBHBIC KJIaCCHI bubmuorexa [JOK
2.4 . 11 1 1
HEOPTaHWYECKUX COCIUHECHUN https://m.edsoo.ru/7f41837c
HWroro no pazneny 30

Pasznea 3. [lepuoaguueckuii 3axoH u [lepuognyeckas cucrema xummnueckux 3jeMeHToB /I. U. Menaeneea. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN



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

[lepronnueckuii 3aK0H U

31 [Tepuonnueckas cucrema 7 Bbu6nuoreka [JOK
XUMHYECKHX 3J1eMeHTOoB []. 1. https://m.edso00.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMu4decKas CBI3b.

3.2 OKHCITUTEIBHO- 8 bubmorexa [IOK

https://m.edso0.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKITUU
Bbu6nmuoreka [JOK
Hroro o pasaeny 15 https://m.edso0.ru/7f41837¢
PeszepBHOE Bpems 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10O 68

I[TPOIT'PAMME



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

9 KUIIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudpoBbie
Ne n/m P Kontpoabubie | Ipakruueckue (mudpp )
NMpOrpaMMblI Bcero od0pa3oBaTejbHbIe
padoThI padoThI
pecypchl
Pa3znea 1. BeniecTBO M XUMHYeCKHE peaKIUun
11 [ToBTOpenue u yriyOiaeHue 3HaHUHI 5 1 bubmmoreka [IOK
' OCHOBHBIX Pa3ZiesioB Kypca 8 Kiiacca https://m.edsoo0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa HOK
' peakuuit https://m.edso0o.ru/7f41a636
13 DIJIEKTPOJUTHYECKAS AUCCOIALIMSL. 8 1 1 bubnmnorexka HOK
' XUMUYECKUE PEaKIuy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pasgeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
51 OO61mas xapakTepuCTHKa XUMUYECKUX 4 1 bubmmoreka [JOK
' anemeHToB VIIA-rpynmsl. ["amorens: https://m.edsoo.ru/7f41a636
OO01mast xapakTepuCTHKa XUMUIECKIX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [JOK
' pyHsL. £p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO01mast XxapakTepuCTHKa XUMUIECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, pochop u ux 7 1 bubmmorexa LHOK
' PYTHL ’ P https://m.edso00.ru/7f41a636
COCANHCHUA
OO1mast XxapaKTepPUCTHUKA XUMHUECKUX
24 anemeHToB |VA-rpynmsl. Yriaepon u 8 1 2 bubmorexa LHOK
' . DYHIBL PO https://m.edso00.ru/7f41a636
KpPpEMHHU U UX COCAUHCHUSA



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

HWroro no pazneny 25
Pa3gen 3. MeTaJsIbl M X COeTUHEHU S
3.1 O61ue cBoiicTBa METaNIOB 4 ng:;;f;;?ﬁﬁ £412636
3.2 Baxkneime Metayuisl 1 UX COEIUHEHUS 16 ng:;;f;;?ﬁﬁ £412636
Hroro no pazueny 20
Pa3nen 4. Xumus n okpy:kapmas cpeaa
4.1 BemecTBa 1 maTepuainsl B )KU3HU YEIOBEKA 3 bubmmorexa [TOK
https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHoe Bpems 3 bubmorexa HOK
https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoJsun4yecTBo 4acos DJIeKTPOHHbIE

Ne Hdara uudgposbie

Tema ypoka KonTpoabubie | IlpakTHueck
n/n Bcero U3yYeHUs oOpa3oBaTe/ibHbIE

padoThI ue padoThbl
pecypchl

[Ipenmer xumuu. Poiab XMMUH B )KU3HU bubmorexa LOK

1 P ] 1 03.09.2025 https://m.edsoo.ru/ff0d210
yesnoBeka. Tena u BelecTBa c
[TonsiTHE O METOAX TTO3HAHUS B bubmorexa LOK

2 1 05.09.2025 https://m.edsoo.ru/ff0d227
XUMUH .

[Tpaktuueckas padora Ne 1 «IIpaBuna
paboThl B 1a00OpaTOPUU U IPUEMBI bubmorexa LOK

3 1 1 10.09.2024 https://m.edsoo.ru/ff0d23d
oOpareHus ¢ 1abopaTopHBIM .
000pyI0BaHUEM) -

4 Yuctele BemecTBa E/I cmecu. CriocoObl 1 12.09.2025 bubmuorexa [JOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckast padora Ne 2 bubnumoreka [IOK

5 «Paznenenue cmeceii (Ha mpumepe 1 1 17.09.2025 https://m.edsoo.ru/ff0d28c
OUYNCTKH [TOBApPEHHOM COJN)» 8

Bbu6nmuoreka [JOK

6 ATOMBI U MOJIEKYJIBI 1 19.09.2025 https://m.edsoo.ru/Ffod2a6e
XUMHUYECKHUE AJIEMEHTBI. 3HAKU bubmorexa LOK

7 ) 1 24.09.2025 https://m.edsoo.ru/ff0d2be
(CUMBOJIBI) XUMHUYECKHX DJIEMEHTOB g

8 [IpocTsie 1 clnOXKHbBIE BELIECTBA 1 26.09.2025 bubnnorexa LIOK

https://m.edsoo.ru/ff0d2a6c¢c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

3aK0H IIOCTOSHCTBA COCTaBa BCIICCTB.

Bbu6nuoreka [JOK

cUCTeMaTH3alus 3HaHU!

9 Xumudaeckast popmyina. BaaeHTHOCTh 01.10.2025 https://m.edsoo.ru/ffod2eae
ATOMOB XMMHYECKHX 3JIEMCHTOB
OTtHocHTEIbHASI aTOMHAs Macca bubmorexa [IOK

10 ’ 03.10.2025 https://m.edsoo.ru/ff0d323
OTHOCcHTEIbHAS MOJICKYJIIpHAs Macca c
MaccoBast 1071 XUMHYECKOTO Bubmorexa IIOK

11 08.10.2025 https://m.edsoo.ru/ff0d350
3JIECMEHTa B COCIMHECHUHT c
KoauuectBo BemecTBa. Moib. bubmorexa HOK

12 10.10.2025 https://m.edsoo.ru/ff0d523
Momnsipnas macca 0

13 DU3NYECKUE U XUMUYECKUE SABICHUA. 15.10.2025 bubmuorexa [JOK
XuMuUecKas peakius https://m.edsoo.ru/ff0d37fa
[Tpu3HaKy U YCIIOBHS MTPOTECKAHUS bubmorexa [IOK

14 p Y . P 17.10.2025 https://m.edsoo.ru/ff0d3al
XUMHYCCKUX PCAKIIUN 6
3aKOH COXpaHCHHSI MAacChl BEIIECTB bubmorexa [IOK

15 P ' 22.10.2025 | https://m.edsoo.ru/ffod3b8
XUMHUYECKUE YpaBHEHUS 3
Brraucienus koindecTBa, MacChl bubmuorexa [JOK

16 BEIIIECTBA [10 YPABHEHUSM XUMHUYECKUX 24.10.2025 https://m.edsoo.ru/ff0d570
peaKkuuit 8
Knaccudukanmss XuMUIeCKuX peakiiii

17 (COEMHENHS, PA3IIOKEHHS 05.11.2025 | Duomorexa OK

8 P . o https://m.edsoo.ru/f0d3f34

3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4&HBIii- bubmuorexa [JOK

18 sHIMKIIoNeIUcT. O0O00IICHHE 1 07.11.2025 https://m.edsoo.ru/ff0d40c

4



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4

KonTtponsHas padora Nel no teme

Bbu6nmuoreka [JOK

19 12.11.2025 https://m.edsoo.ru/ff0d429
«BelecTBa 1 XUMUYECKUE PEAKITUNY 0
®u3nyecKkue 1 XUuMUIECKHE CBOMCTBA bubmuorexa [JOK
20 KUCIIOpo/a (peaKIiii OKUCIICHHS, 14.11.2025 https://m.edsoo.ru/ff0d461
ropenue). [Tousitue 06 okcuaax 4
CriocoObI MOTy4YeHHS KUCIIOPO/Ia B bubanorexa [HOK
21 71a00paTOpPUX U IPOMBIIIIEHHOCTH. 19.11.2025 https://m.edsoo.ru/ff0d497
IIpumeHeHue kucnopona a
TennoBoii 3pPeKT XuMUIECKOi
CaKIUH, ITIOHATUE O BI/I6JII/IOTCK3. HOK
22 PRI, 21.11.2025 | https://m.edsoo.ru/ff0d479
TEPMOXHUMHUYECKOM YPAaBHEHHH, IK30- 0
N DQHAOTCPMHUYCCKUX PCAKIUAX -
bu6mmoreka [IOK
23 ATOMHO-MOJIEKYJISIPHOE YUEHHE 26.11.2025 https://m.edsoo.ru/ff0d2d5
0
T .
o 301‘[J‘II/IB0 (HedTh, yroyp u M(e)gaHi ) N BuGmorexa LIOK
ArPASHCHHE BOSAYXA, CHOCODRT er o https://m.edsoo.ru/ff0d4c4a
NPEIOTBPALICHHS
IT 6ota Ne 3
25 ﬁaKTmeCKaﬂ paém; e HZTEM: a 03.12.2025 | Prommorexa LIOK
«lomyHenie COva HHe Kueiopoa, o https://m.edsoo.ru/ff0d4ae2
U3yYEHHE €ro CBOHCTBY
Bonopoa — sneMeHT u rpoctoe bubmorexa LOK
26 AOPOX P 05.12.2025 | https://m.edsoo.ru/ffod4dd
BeniecTBo. HaxoxaeHue B mpupojie 0
Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK
27 Bo3ayxa. Kucnopon — snement u 10.12.2025 https://m.edsoo.ru/ff0d448
npocrtoe BeuectBo. O30H e
28 du3nueckne 1 XUMHYECKHIE CBOMCTBA 12.12.2025 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e

Bojopoaa. [IpumeHenue Bogopoaa

https://m.edsoo.ru/ff0d4dd
0

Bbu6nmuoreka [JOK

29 [ToHsITHE O KUCIIOTaX U COJISAX 17.12.2025 https://m.edsoo.ru/ff0d50d
2
Crioco0bI MoTy4eHus BOAOPOia B bubmorexa [JOK
30 19.12.2025 https://m.edsoo.ru/ff0d4dd
nabopaTopuu 0
[TpakTrueckas padota Ne 4 o Teme Bu6 110K
HOJIMOTEeKa
31 «Ilonmydenue u co(vinpaHHe BOJIOpO/IA, 24.12.2025 https://m.edsoo.ru/FfOdAFA2
U3YYCHHE €r0 CBOMCTBY
. N bu6mmoreka [IOK
M .3
32 onApHbIi 00BEM rasos. Jakon 26.12.2025 | https:/m.edsoo.ru/ff0d542
ABoraapo o
Breruucnenus 00b€Ma, KOJIU4YeCTBa bubmuorexa [JOK
33 BEIIECTBA ra3a Mo €ro U3BECTHOMY 14.01.2026 https://m.edsoo.ru/ff0d55a
KOJIMYECTBY BEIIECTBA HIIH 00BEMY 0
BoruncieHuss 00bEMOB ra3oB 110 bubmuorexa [JOK
34 YPaBHEHHIO PEaKIMK Ha OCHOBE 3aKOHA 16.01.2026 https://m.edsoo.ru/ff0d570
00BEMHBIX OTHOIIICHUH T'a30B 8
DuU3NYECKUEe 1 XUMUYECKHE CBOMCTBA bubmorexa [JOK
35 21.01.2026 https://m.edsoo.ru/ff0d587
BOJIBI N
CocraB ocHoBaHui. [Tonsitue 00 bubmorexa [JOK
36 ' 23.01.2026 https://m.edsoo.ru/ff0d59e
HHIUKATOpax 2
Bona kak pactBoputens. HacwieHnHbie bubmmoreka [JOK
37 Y HCHACHIIIICHHBIC PACTBOPBI. 28.01.2026 https://m.edsoo.ru/ff0d5b4

MaccoBast J10JIs BEIIEeCTBa B pacTBOPE

0
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[IpakTuueckas padora Ne 5 o reme
«ITpuroroBieHue pacTBOPOB ¢

Bbu6nmuoreka [JOK

38 30.01.2026
onpeaeséHHON MacCOBOM 10JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

Bbu6nmuoreka [JOK

K 6oTa Ne2

39 OHTPOTILIIAN paboTa [ o TENE 04.02.2026 | https://m.edsoo.ru/ff0d634
«Kucnopoa. Bonopoxa. Boga» 5
Oxcuppl: cocTaB, KiaccupuKaIus bubmorexa LOK

40 ’ ’ ’ 06.02.2026 https://m.edsoo.ru/ff0d664
HOMEHKJIaTypa o
[ToryueHue U XUMHUYECKUE CBOWCTBA bubmmoreka [IOK

41 KHUCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX 11.02.2026 https://m.edsoo.ru/ff0d664
OKCHJIOB e

42 OcHoBaHUs: COCTaB, KJIacCHU(pUKAIIHS, 13.02.2026 bubmuorexa [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca

43 HonyquHve 1 XMMUYECKHE CBOWCTBA 18.02.2026 bubmmoreka [JOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccudukaus, 20.02.2026 bubanorexa HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
[TonydyeHne 1 XuMHUYECKHE CBOCTBA bubanorexa [HOK

45 KHCITOT 25.02.2026 https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIIATypa, bubmmoreka [JOK

46 CIIOCOOBI TIOJYyYEHUS, XHMUYIECCKHE 27.02.2026 https://m.edsoo.ru/00ad947
CcBOlCTBA 4
[IpakTuueckas padora Ne 6. Perenue
AKCIEPUMEHTAIBHBIX 3a71a4 110 TeMe bubmorexa HOK

47 p 04.03.2026 https://m.edsoo.ru/00ad9b7

«OCHOBHBIE KJTACChI HEOPTAHUUECKHUX
COCTUHEHUI)

c
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I'enernueckas cBI3b MCXKAY KilaCCaMu

Bbu6nmuoreka [JOK

48 N 06.03.2026 https://m.edsoo.ru/00ad9a5
HeOpI‘aHI/I‘IeCKHX COCINHCHNU O
O00011eHNEe U CUCTEMATU3ALMS Bubmiorexa LOK
49 . 11.03.2026 https://m.edsoo.ru/00ad9ch
3HAHWH »
KonTtponbHast padota Ne3 o teme bubnuoreka [IOK
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 13.03.2026 https://m.edsoo.ru/00ad9el
coequueHui" a
[TepBble TMOMBITKH KJIacCH(PUKAITAN
51 XUMHYECKHX deMeHTOB. [loHsiTre o 18.03.2026 bubmmorexa [IOK
) R https://m.edsoo.ru/00ad9ffa
rpynnax CXOHBIX 3JICMCHTOB
[lepuonuueckuii 3aKOH U Bbu6nmuoreka [JOK
52 [Teproaudeckas cHCTEMa XUMHUYICCKUX 20.03.2026 https://m.edsoo.ru/00ada52
anemenToB 1. Y. MenaeneeBa c
bu6mmoreka [IOK
53 [lepuonpl, TpymIIBL, TOATPYIIIBI 01.04.2026 https://m.edsoo.ru/00ada52
C
Crtpoenne atroMoB. CocTaB aTOMHBIX Bubmorexa IIOK
54 P ) 03.04.2026 https://m.edsoo.ru/00ada34
sanep. N3oTomsl 5
CrpoeHue 3J1eKTpOHHBIX 000JI0YeK bubnuoreka [IOK
55 aTOMOB 3JieMeHTOB [lepuonnyeckoit 08.04.2026 https://m.edsoo.ru/00ada6b
cucremsl [. 1. Menaeneesa c
XapakTepruCcTHKa XUMHUIECKOTO
3JE€MEHTA 110 €T0 MOJIOKEHUIO B Bubmorexa IIOK
56 . 10.04.2026 https://m.edsoo.ru/00ada82
ITepuonnueckoii cucreme /1. U. 4
MeHeneeBa -
57 3nauenwue [leproauyeckoro 3akoHa 15.04.2026 bu6mmoreka [IOK
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JUIsl pa3BUTHs HAyKU U npakTuku. . W.
MenpeneeB — y4€HbIN, NEIArOT U
TPaXXAaHUH

https://m.edsoo.ru/00ada96
e

DIIEKTPOOTPULIATETLHOCTH aTOMOB

bu6mmoreka [IOK

58 XUMUUYECKUX DIIEMEHTOB/ 17.04.2026 https://m.edsoo.ru/00adaab
Bcepoccutiickas mpoBepodHas paboTa 8
Bbu6nmuoreka [JOK
59 HNonHasg xuMuueckas CBI3b 22.04.2026 https://m.edsoo.ru/00adac3
4
KOBaJ'IGHTHaH ITOJIAPpHAid XUMHYCCKasa BI/I6J'II/IOTGK3 HOK
60 p 24.04.2026 https://m.edsoo.ru/00adaab
CBA3b 3
KOBaJ'IGHTHaH HCITOJJIAPHAs XUMHUYCCKasad BI/I6J'II/IOTGK3 HOK
61 p 29.04.2026 https://m.edsoo.ru/00adaab
CBSI3b 9
Bbu6nuoreka [JOK
62 CrereHb OKUCIEHUS 06.05.2026 https://m.edsoo.ru/00adae2
8
OKUCIIUTEIFHO-BOCCTAHOBUTEIHHBIE Bubmorexa IIOK
63 13.05.2026 https://m.edso0.ru/00adb07
peakuu 6
Bbu6nmuoreka [JOK
64 OKUCIUTEIN U BOCCTAHOBUTEIU 15.05.2026 https://m.edso0.ru/00adb07
6
Kontposbnas padota Ne4 o teme bubmmoreka [JOK
65 «CTpoeHue aroma. XUMHUYECKas 20.05.2026 https://m.edsoo.ru/00adb48
CBSA3b) 6
66 PesepBHslit ypok. O600111eH1E 1 99 05.2026 bubmmoreka [JOK

cUCTeMaTH3alus 3HaHU!

https://m.edsoo.ru/00adb33
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c

PesepBHeIil ypok. O600IICHHE 1

bu6mmoreka [IOK

67 . 1 21.05.2026 https://m.edsoo.ru/00ad9ch
cucreMaTui3aluia 3HaHUN 2
. Bbu6nmuoreka [JOK
P . 006006
68 C3CPBHBIN YPOK © 1H cHue u 1 23.05.2026 https://m.edsoo.ru/ff0d61c
cucTeMaTU3alys 3HaHUI 6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KUIIACC

KouunyecTBOo 4acoB JJIeKTPOHHbIE
ara ungpposbIe
Nen/m | Tema ypoka KonTpoabubie | IlpakTuueckue A op
Bcero HU3yYeHUs! o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[Tepuonuueckuii 3aK0H. BuG 1OK
noInoTeKa
1 [Tepuoamnueckas cucTeMa XUMUIECKUX 1 02.09.2025 https://m.edsoo.ru/00adb59e
anemeHToB /1. I. Menaeneena
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB BuG 1OK
i nonnoTeKa
2 XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 04.09.2025 https://m.edsoo.ru/00adb6b6
MEepPHOJIOB
3 Krnaccudukanus u HoMeHKIIaTypa 1 09.09.2025 bubmmoreka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bunipl xumuueckoun CBHiSI/I W THUIIBI 1 11.09.2025 bubnuoteka [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme
5) «[ToBTOpEHUE U yriyOaeHue 3HaHUI 1 1 16.09.2025
OCHOBHBIX Pa3/IeIoB Kypca 8 Kiacca»
K o
6 naccu@UKanus XUMUYECKUX peakuit 1 18.09.2025 bubmmoreka [JOK
0 Pa3JINYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsATHE O CKOPOCTU XUMHUYECKOMI Bu6 LIOK
nOIMOTEeKA
7 T 1 23.09.2025
PEARINMH. LIOHATHE O TOMOTEHHAIX 1 https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEeaKIMsIX
[TonsiTHE 0 XUMHYECKOM PaBHOBECHH.
3 DakTophl, BIUSAIONINE HA CKOPOCTh 1 25 09.2025 bubmunoreka LIOK

XUMHYSCKOMN PCaKMU U IMOJIOKCHUC
XUMHYCCKOT'O paBHOBECHU A

https://m.edsoo.ru/00adc28c
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OKMCIINTEIFHO-BOCCTAHOBUTEIIbHEIC

bubmunoreka LIOK

9 30.09.2025
peakuuu https://m.edsoo.ru/00adcade
Teopust 21EKTPONIUTHYECKON Bu6 10K
HOIHOTEKA
1 . 2.10.202
0 nuccornranuy. CHIBHEBIE U CIIA0BIE 02.10.2025 https://m.edsoo.ru/00adeds8
ANEKTPOJIUTHI
N but6mmoreka [IOK
11 HonHblE ypaBHEHUS pEeaKLIUi 07.10.2025 https://m.edsoo.ru/00add448
XHUMHUECKHE CBOMCTBA KUCJIOT U Bu6 10K
. . HOIHOTEKA
12 OCHOBAaHWUII B CBGTGUHpe,Z[CTaBJIeHI/II/I 00 09.10.2025 https://m.edsoo.ru/00add5d8
ANEKTPOIIUTUICCKON JUCCOITUAITUN
XUMHYeCKHe CBOMCTBA COJIEH B CBETE BuG 1OK
. . HOIHOTEKA
13 MPECTaBICHUN 00 3IEKTPOIUTHIECKOM 14.10.2025 https://m.edsoo.ru/00addgh?
IHACCOIAAIINN
N but6mmoreka [IOK
14 [TonsiTue o rugponuse coneit 16.10.2025 https://m.edsoo.ru/00add9d4
N but6mmoreka [IOK
15 O000111eHIE U CUCTEMATU3ALUS 3HAHUN 21.10.2025 https://m.edsoo.ru/00addd12
16 [TpakTuyeckas padora Ne 1. «Pemenue 93.10.2025 bu6nuorexa [IOK
SKCIIEPUMEHTAIBHBIX 33Ja4» https://m.edsoo.ru/00addbfa
KontponbHas padota No2 o teme i 1OK
HOIHOTEKA
17 «DNEKTPOIUTHYECKAS TUCCOITAALIHSL. 06.11.2025 https://m.edsoo.ru/00addecd
XUMHUYECKHE PEaKIIMH B PACTBOPAX)
OO6mr1ast xapaKTepuCTHKA rajJOTreHOB.
18 XUMHUUECKHE CBOMCTBA HA IPUMEPE 11.11.2025 bubmorexa LOK
PHMED o https://m.edsoo.ru/00addfe2
XJjopa
XinopoBogopoa. ColisiHast KUCIIOTa,
19 XUMHUYECKHUE CBOMCTBA, MOTyYEHHUE, 13.11.2025 bubmorexa [JOK

MIpUMEHEHNE

https://m.edsoo.ru/00ade104
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[TpakTuyeckas pabora Ne 2 o Teme

. bubmuoreka [{OK
20 «HonyquI/I“e COJ'IfIHOI/I KHCJIOTHI, 18.11.2025 https://m.edsoo.ru/00ade348
n3ydeHue e€ CBOHCTBY
BbruuciieHus mo ypaBHEHUSIM
21 XUMHUYECKUX PEaKIUi, ECIIH OJUH U3 20.11.2025 bubmorexa [JOK
peartnty, A o https://m.edsoo.ru/00ade488
pEearcHTOB JIaH B U30BITKE
99 OO01mast xapaKTeprCTHKA SJIEMEHTOB 25.11.2025 but6mmoreka [IOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AnnorponHsle MOAH(UKAIINU CEPHI.
23 Haxo>1<p eHue ce I;II[ I/I(beé ch)[e I/IHCII)-II/II\/'I B 27.11.2025 Bubmmorexa [IOK
8 P vﬂ o https://m.edsoo.ru/00ade64a
npupoae. XMMUYECKHE CBOHCTBA CEPBI
24 CepoBopopo, CTPOCHI/IC, ¢buznueckue u 02.12.2025 bubmmoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunppl cepbl. CepHasl KMCIIOTA,
25 ¢du3nveckue 1 XUMHUYECKHE CBOCTBA 04.12.2025 bubmmorexa LIOK
’ o https://m.edsoo.ru/00adea28
MPUMEHEHHE
XUMHUYECKUE PEAKLIUH, JICKALLNE B
OCHOBE ITPOMBIIIJIEHHOTO CIIoco0a
26 IIOJIy4EHUS CEPHOMN KUCIIOTHI. 09.12.2025 Bu6muotexa [JOK
XUMHYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIIel Cpebl COeTMHEHUSIMH
cepsl
97 Brruncinenne MaccoBoil J0JIM BBIX01a 11.12.2025 bubmmoreka LIOK
IIPOAYKTA PEaKLIUU https://m.edsoo.ru/00adec8a
OOm1ast XapaKTEpUCTHKA FIIEMEHTOB
28 VA-rpynnsl. A30T, pacipoCTpaHEHHE B 16.12.2025 bu6nuorexa [IOK

npupoje, Gu3ndeckue 1 XUMHIECKUE
CBOMCTBA

https://m.edsoo.ru/00adeeab
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AMMHaK, ero Gpu3nvecKue u

bubmunorexa LIOK

29 XUMHUYECKHUE CBOMCTBA, MOTyYEHUE U 18.12.2025 https://m.edsoo.ru/00adf004
MPUMEHEHHE
[TpakTuueckas padora Ne 3 mo Teme BuG 1IOK
nOIMOTEeKA
30 «HounyquHe aMMHaKa, U3y4eHHue ero 23.12.2025 https://m.edsoo.ru/00adf180
CBOWCTB»
A3oTHas Kuciora, € Gu3ndecKue u bu6nuoreka [IOK
31 XUMHYECKUE CBOICTBA 25.12.2025 https://m.eds00.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJIEH
aMMOHMSI B KQU€CTBE MUHEPAITBHBIX B 1OK
. nOIMoTeKAa
32 yoOpeHui. E(HMI/IIIGCKOG 3arpsi3HeHue 30.12.2025 https://m.edsoo.ru/00adf518
OKpYKaroIIel Cpeibl COeTMHCHUSMHU
azoTa
®ocdop. Oxeun dpochopa (V) u
33 q)ocg)o pHaSI ann(fm (b(blfm(qellme u 13.01.2026 | Prommorexa [IOK
P L R https://m.eds00.ru/00adf68a
XUMHYECKHUE CBOICTBA, MOJYyYCHUE
Hcnons3zoBanne GpocdaToB B Ka4ecTBE BuG 110K
N nOIMOTEeKA
34 MHHepanLIELIX ynoOpeHuii. 3arpsi3HeHNne 15.01.2025 https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hochaTamu
35 VYrnepoa, pacnpocTpaHeHuUE B HPHpOI[e, 90.01.2026 bubmmoreka [JOK
(bu3MYecCKre 1 XUMUYECKHIE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepoaa, ux pusudeckue u
36 XAMUYECKHE CBOMCTBA. DKOJIOTHUYSCKHUE 99 01.2026 bubmmoreka LIOK
MPOOJIEMBI, CBSI3aHHBIC C OKCHIOM https://m.edsoo.ru/00adfebe
yraepona (1V)
N bubmuoreka [IOK
7 27.01.202
3 ¥TombHas KHCIOTa 1 e€ comn 01.2026 https://m.edsoo.ru/00ae006¢c
38 [TpakTuueckas padora Ne 4 mo Teme 29.01.2026 | bubmuoreka [IOK
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"IlosrydeHne yrieKucioro rasa.
KauecTBeHHast peakiys Ha KapOOHaT-

n

HOH

https://m.edsoo.ru/00ae027e

[TepBoHayanbHbBIE MTOHATHS 00

bubmunoreka LIOK

.02.202
39 OpPraHMYECKUX BEIIECTBAX KAK O 03.02.2026 https://m.edsoo.ru/00ac054e
COEIMHEHUSIX yriepoaa
Bbubmunoreka LIOK
4 K i .02.202
0 DEMITHIL H £10 COSATHEm 05.02.2026 https://m.edsoo.ru/00ae080a
[TpakTuyeckas pabora Ne 5. Pemenue

41 3I<cnep1/nvweHTaanmx 3a/1a4 1o TeMe 10.02.2026 bubmmoreka [JOK
«BaxHennme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COETUHEHUS»

KonTtponsHas padora Ne3 o reme BuG 1IOK
nOIMOTEeKA

42 B i 12.02.2026
(DRHCHILHE HEMETALIR I X https://m.edsoo.ru/00ae0e18
COCJIMHECHU S
OO01mas XxapakTepuCTHKa XUMUYIECKUX
3JIEMEHTOB — METAJJIOB.

43 Merannuueckas CBsI3b U 17.02.2026 bubmoreka [IOK
MeTaJUIMYeCKasi KpUCTaUIM4ecKas https://m.edsoo.ru/00ae103e
pemérka. @u3nveckre CBOMCTBa
METaJJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB. Eu6 OK

44 DNEKTPOXUMHYECKUN Psiji HAIPSLDKEHUN 19.02.2026 htI'/[Isz:I/I;IrT:g;)(])_.[ru 100261156
METaJIJIOB
OOu1re cnocoObl MOTYyYSHHUSI METALIOB.

45 CnnaBel. Beruncnenus no ypaBHEeHUAM 24.02.2026 bu6nuorexa LIOK

XUMHUUYECKHUX PEAKLMM, ECIIM OIUH U3
pEareHTOB COAEPKUT IPUMECU

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

bubmmoreka LIOK

46 [TonsiTHE O KOPPO3UM METAJIIIOB 26.02.2026 https://m.edsoo.ru/00ae 1278
bu6mmoreka [IOK
47 LlenoureIe MeTab 03.03.2026 https://m.eds00.ru/00ae14b2
bu6mmoreka [IOK
48 OxcuIbl U THIPOKCHIBI HATPHS U KaTUs 05.03.2025 https://m.edsoo.ru/00ae14b2
49 H_[enoql;lozzeMenLHvHe METaJIJTbI — 10.03.2026 bubnuorexa [JOK
KaJIbIIMU U MarHui https://m.edsoo.ru/00ael15e8
N but6mmoreka [IOK
50 Baxuetimnine coequHeHns KajJbIUg 12.03.2026 https://m.edsoo.ru/00ae 1568
51 O0001IeHre U cUCTEMaTU3aIis 3HAHUI 17.03.2026
59 JKEcTkocTh BOABI M CIOCOOBI €€ 19.03.2026 Bbubmunorexa LIOK
YCTpaHECHUS https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme BuG 1OK
o " NOJIMOTEeKA
53 }KeCTKOCTb"Boz[H U METOJIbI €& 31.03.2026 https://m.edsoo.ru/00ae1ae8
yCTpaHEHUs
N but6mmoreka [IOK
>4 AsomHHi 02.04.2026 https://m.eds00.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHIA U 07.04.2026 bu6nuorexa LIOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
56 Keneso 09.04.2026 https://m.eds00.ru/00ae1d86
Oxcnpl, THIPOKCHUIBI U COJIU JKEJe3a bu6nuorexa LIOK
> (1) u xene3a (1) 14.04.2026 https://m.edso0.ru/00ae35e6
58 O0001IeHre 1 cUCTEMaTU3aINs 3HAHUI 16.04.2026
[TpakTuyeckas padora Ne 7. Pemenue BuG OK
59 9KCIIEPUMEHTAIBHBIX 3a4a4 110 TEME 21.04.2026 nommorexa L1

«Baxuennme MeTayibl U UX

https://m.edsoo.ru/00ae3de8



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

COCONHCHUA»

Beluncnenus no ypaBHeHUSAM
XUMUYECKUX PEAKLUN, ECIIM OJUH U3

60 peareHToB J1aH B U30BITKE WU 1 93.04.2026 bubmmoreka [JOK
COJIEPKUT IpUMeCH. Brruncnenus https://m.edsoo.ru/00ae1750
MaccOBOM JOJIH BBIX0Ja MPOAYKTA
peakuuu

61 O06o001IeHre U cucTeMaTU3alus 3HaHUH 1 28.04.2026
KontponbHas padota Ne4 o reme

62 «Baxueumme MeTauibl 1 UX 1 30.04.2026
COCITUHEHUS

63 BemecrBa u NiaTepHanH B 1 05.05.2026 Bbubmunoreka LIOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
X

64 I/IMI/I‘-IGCKOGV3an513HeHI/IG 1 07.05. 2026 bubnmoreka [JOK
OKpPY’KaroIlEen Cpebl https://m.edsoo.ru/00ae4270
Posb XxvMuM B pelieHUH 3KOJIOTUYECKUX bu6nuoreka [JOK

65 1 12.05.202
npooem 05.2026 https://m.eds00.ru/00ae4270

66 PesepBHBIit ypoK. O606£ueHI/Ie u 1 14.05.2026 bubmmoreka [JOK
cUcTeMaTHu3anus 3HaHUU https://m.edsoo.ru/00ae0d0a

67 PesepBHbIit ypok. 0606£ueHHe u 1 19.05.2026 bubmmoreka [JOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00adb33c

68 PesepBHbIit ypok. 0606£ueHHe u 1 91.05.2026 bu6nuoreka [JOK
CHCTEMATHU3aLNs 3HAHUN https://m.edso0.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumusi, 8 kimacce/ ['abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3aatensctBo «IIpocBenienue»
* Xumus, 9 kiacc/ I'abpuensu O.C., Octpoymon WN.I'., Cnankos C.A.,

AxnnonepHoe obmectBo «M3naTenscTBo «IIpocBemienue»

METOJINYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. I'a6puensu O.C., Bockoboiinukosa H.I1, SlmykoBa A.B. Hacronbnas kaura
yuntens. Xumus. 8 ki1.:Metoanueckoe nocodue.-M.:JIpoda, 2021

2. I'abpuensu O.C. AmykoBa A.B. Terpaas ju1s 1a00paTOPHBIX OMBITOB U
npaktudeckux padot 8 ki1. K yue6nuky O.C. I'abpuensna " Xumus.8 knace". M.:
Hpoda ,2022

3. Xumus 8 xi.: KontposbHbie 1 ipoBepouHbie paboThl K yueonuky O.C.
["abpuensna "Xumusa.8-9"/0.C. I'abpuensn, [1.H.bepeskun, A.A. Yurakosa u ap.-

M.: Ipoda, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



https://www.yaklass.ru/




