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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTebHOM MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsl, MPECTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOil pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLEIIUU NPEnoaBaHus Y4eOHOro mpeaMeTa « XUMHUs
B 00pa3oBaTeNibHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuu Aa€T TpENCTaBICHUWE O IENAX, OOIIel CTpaTteruu
oOy4yeHusi, BOCIUTAHUS W Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHaBJIMBAECT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeayCMaTPUBAET PACIPENEIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE IO
pa3ienaM M TeMaM MPOrpamMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTepUCTUKU COJIepKaHMs, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE IeJIeH U3yUeHHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEJIbHOU JEATEIHOCTU OOYYalolIerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHHM CIY)KUT OCHOBOW [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeaCTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GopMUPYEMbIC XHMHEH MPECTABICHUS O B3aWMOIIPEBPAIICHUIX
DHEPrUM M 00 HBOJIOLMHU BEHIECTB B MPUPOJE, O MyTAX PEHICHUS TrI00aibHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUYECKOM,
MUIIEBOMN M 9KOJIOTUUECKON O€30MacHOCTH, MPOOIIeM 3/[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
(dbopMHpOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 0011eH U PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CaMOCTOSATEIHHOW ydueOHOU  JesTeIhbHOCTH,
OKCIIEPUMEHTALHBIX W HCCICIOBATEICKUX YMCHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHeUUu(UKON HAaydHOrO0 MBIIUICHUS, 3aKJaJblBAa€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TaroM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIIUXCS;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HaHHSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
o0Opa3zoBaHue 00yJarOIHUXCA.

JlaHHbIE HampaBjieHUsS B OOYYEHHUU XUMHH OOECIEYMBAIOTCS CIEIU(DUKOMN
COJCp)KaHUsl  y4yeOHOro  TpeaAMeTa, KOTOpPBIM  SIBISETCS  IEIaroru4ecKu
alalITHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACTIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMHUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XHUMHH, OCHOB
HEOPraHUYE€CKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX TOHSTUN
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnojaxona Kk €€ m3ydeHuto. CoaepkaHUe CKIAAbIBAETCS U3 CUCTEMBI
MOHATHUM O XUMHUYECKOM 3JIEMEHTE M BEILIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peakiuu. OO0€ H3TH CHUCTEMBI CTPYKTYPHO OPTaHH30BaHbI IO TPHHIIUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUUECKUX IPEIACTABICHUM
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XWMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBSI3H;

— TpencTaBieHUd 00 DICKTPOTUTHYCCKON IUCCOIMAIlMM BEHIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JPyromMy, BBITONHIS (GYHKIUA OOBSICHEHHS W TMPOTHO3MPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXXHOCTEU NMPAKTHYECKOTO MPUMEHEHHS U TOJTYy4YECHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHME TMpOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABIIAIOIICH HAYyYHOW KapTUHBI MHpA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LUEHHOCTHOIO OTHOIIEHWS K HAyYHOMY 3HAHHUIO H
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHUM NPOUCXOAUT C IPHUBJICUEHUEM
3HAHWW W3 paHee H3YUYCHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaOIUH MUPY,
«buosnorus. 5—7 kimacce» n «Dusnka. 7 kmacc.

[Ipy w3yyeHWH XUMHUH TPOUCXOAUT (HOpMUPOBAHWE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUECKOU
JESITEILHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHYECKHUX
3HAHUNA — BaKHEUINUX (PaKTOB, MOHATHH, 3aKOHOB ¥ TEOPETUUYECKHUX TOJIOKECHUM,
JIOCTYITHBIX 00OOIICHU MHPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUHM K HAyYHbIM METOJaM T[IO3HAaHWS TPU U3YYEHHUU BEIIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHMH U PA3BUTUHU MO3HABATENIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATENIbCKON
NEeATEIbHOCTH, OCBOCHMHM NpaBU 0€30MacHOro OOpallleHusi C BELIECTBAMH B
MOBCEHEBHOM KU3HU.

[Tpu u3yyeHun XMMHUHU HA YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI BaKHOE
3Ha4YeHHE MPUOOPENN TaKUE LU, KaK:

— (opmupoBaHHe MHTEIUIEKTYaJbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEILHOMY NPHUHSITHIO PEIICHUM,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSM KU3HU;

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

— obecrieueHne ycaoBuil, CIOCOOCTBYIOIIUX MPHUOOPETEHUIO 00yUYaIOIUMUCS
OMbITa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHUBEPCAIbHOE 3HAUEHUE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (opmupoBanue oOmeNd (QYHKIMOHAIBHOW U  €CTECTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM YHCIE YMEHHH OOBSCHATP M OLIEHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIOJb3YsS 3HAHMUS U OMbIT, MOJTYYCHHbIE MPU U3YUYECHUU
XUMUHU, TPUMEHATh MX MpPU pPElIeHUH MpoOJieM B MOBCEIHEBHOW KU3HU U
TPYZIOBOM JESATEIIbHOCTH;

— ¢dopmupoBaHue y OOydYalOMIMXCS TyMaHUCTUYECKUX OTHOIICHHH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA [UIsi BBIPAOOTKH HSKOJIOTMUYECKU
1eJIeCO00Pa3HOr0 TOBEACHUS B OBITY M TPYAOBOM JEATENBHOCTH B HEISIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOAHON CPEAbL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCIIMUTAHUIO HA OCHOBE YCBOEHHS OOIIEUEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpOduis ¥ HAIpPaBIEHHOCTU AANbHEHIIErO
oOyJeHwus.

OO1iee YMCIO YacoB, OTBEACHHBIX I HM3Y4YEHUS 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).



COJAEPXKXAHME OBYUEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenust cMeceil.

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

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CoOcCTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs Macca.
OTHOcuTeNnbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi J0JIsi XUMHUYECKOTO 3JIEMEHTA B
COEIUHECHUMU.

KomnuectBo Bemectsa. Moib. MossipHas macca. B3aumocBsA3b KOJIMYECTBA,
MacChl W 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHEHUM.

@u3N4eCcKUue U XMMUUYECKUE SBICHUS. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYEeCKHEe ypaBHeHMs. Knaccudukainus
XUMUYECKUX PEAKIUH (COeTMHEHNS, Pa3I0KCHUSI, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOMU, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1abopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OINHUCAHUE
(bU3NYeCKuX CBOWCTB O0pa3lloB HEOPTAHWYECKUX BEIIECTB, HAOJIOJCHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIUs BOJABI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
ONMCaHWE TPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakuuid (pas3lioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoOJIeUCTBUE xkele3a ¢ pacTBopom conu meau (1),
M3yYeHHE CIOCOOOB pa3jieieHUsi CMeced: ¢ MOMOIIbI0 MarHuTta, GUIbTPOBAHUE,
BBITIApYBaHUE, JUCTUUIIMS, XpoMaTorpadusi, mpoBeeHUEe OYUCTKH MTOBAPEHHOU
coiid, HaOJIOJEHWE U  ONHUCAHWE  PEe3yJbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJIEKYII
(ILIapOCTEePKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 351€eMEHT UM MPOCTOE
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MUYECKHe W XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI



MOJYYEHHsS] KHUCIOpOJa B Jaboparopud U MOpOMbIIUIEHHOCTUH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTpoIHas MoAU(GUKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peaklnd, TePMOXUMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3JlyXa, YCUJIEHHE MAPHUKOBOI0 3(pdekTa, pazpylieHue 030HOBOTO CIOSI.

Bonmopon — nsnmemeHT M mpocTtoe BemecTBo. Haxoxknenwe Bomopona B
npupoae, GU3MYECKUe ¥ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucmotsl u comnu.

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

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEI
HaceimieHHble 1 HEHACBIICHHBIE PAacTBOPBI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBast 70Jis1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTtBOpOB B IpUpose U B KU3HU 4esioBeKa. KpyroBopor BOABI B IPUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUUCTKA MPUPOAHBIX BOJI.

Knaccudukanus neopranmveckux coemunennit. Oxcunnl. Knaccudbuxarus
OKCHJIOB:  coieoOpa3yromniie  (OCHOBHBIC, KHCIOTHBIE, aM(OTEepHBIE) U
HecosieoOpazyromue. Homenknatypa oxcugoB. Dusmyeckne ©W XUMHUYECKUC
CBOMCTBA OKCUJOB. [lonyueHne OKCuIoB.

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

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHYECKUE CBOWCTBAa KuUCHOT. Psan akruBHoctM MmetaimoB H. H. bekerosa.
[TosyuyeHue KUCIOT.

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

['eneTnyeckas CBI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

KaQ4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KUCIOPOAA B BO3AYyXE, MMOJIYYEHHE,
coObupanue, pacmo3HaBaHWE U W3YYEHUE CBOWCTB KHCIOpOaa, HaOII0IeHNE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHJIOB U
ONHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHUE, PpACIO3HABAHUE M H3y4YCHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojencTBue Bojioposia ¢ okcuaoM meau (II)
(BO3MOXXHO HCIIOJIb30BAaHUE BUCOMATEPUAIIOB), HAOIIOACHUE O0Opa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIIEOBAaHUE OCOOEHHOCTEM pacTBOPEHUS BEIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMNPEICIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJICOMATEPHUAIIOB),



uccieqoBane o0pa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOJIFOICHNE W3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIIOT W IEIIOYCH,
uzydeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpoM CEpHOW KHCIIOTHI,
KHCJIIOT C MeETajulaMHi, pPEeakUUil HEUTpaIM3alUM, IOJYyYCHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJIa JIPYTHMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMe «BaxHelmme Kiaaccbl HEOPraHUYECKUX
COEAUHEHUI.

IHepuoanueckuii 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHUX
iemeHnToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

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

[lepnonnueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonnas W AJUHHONEPHOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumuueckux annemeHToB [{. . Menneneesa. Ilepuoasr
u rpynmbl. DOu3nyecKuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DiekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JI0YeK aTOMOB TepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA T10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS pPAJANyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 TPYNIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMHUECKUX
AJIEMEHTOB I Pa3BUTUS Hayku W mnpaktuku. [l. M. MeHneneeB — y4€HbIM U
IPAKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okuciieHusi.  OKHCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponecchl OKUCIIEHNsI K BOCCTAHOBIIEHUS. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

H3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBHUE
TUJIPOKCUAA LIMHKA C PAcTBOPAMHM KHUCIOT W WIEJIOYEM, MPOBEICHUE OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropeHue, peakiuy pa3oKeHHsl, COSIUHEHU).

Mescnpeomemmnbnie ceasu



Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHUU B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAyUYHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIS1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO011e ecTeCTBEeHHO-HAY4YHbIE MOHATHUS: HAay4HbIH (akT, rumnoresa, Teopus,
3aKOH, aHaln3, CHHTE3, Kilaccu(ukaus, TMepuoIuIHOCTh, HAOII0ICHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00bEM, arperaTHOe€ COCTOSIHME BEIECTBA, Ia3, (pU3MUYeCKUe BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37bl, COHIIE.

buonorus: ¢orocunTes, qpixanue, 6unocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYECKas] peaKUMs

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOMCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalablUusig M HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEeHTOB B llepumoamueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTAUIMYECKONW PEHIETKHU U
BUJIA XUMHUYECKOMN CBSI3H.

Knaccudukanys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHUYECKUE
CBOWMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKAs CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanys XuMuueckux peakiuii o pa3InyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIUIOBOMY 3(PdeKTy, IMo
U3MEHEHUIO CTETEHENW OKHCIIECHUS XUMUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusX. [IoHSITHE 0 TOMOTEHHBIX U TeTEePOTeHHBIX
peakuusax. [lonsatue o xkaranuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TOJIOKEHUE XUMHYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIBHO-BOCCTAHOBUTEIILHON peaKiuu. CocraBnenue YPaBHEHUM



OKHCJIMTENbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIM €  HCIOJb30BAHHEM  METOJA
AJIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMu4ecKou cBsi3u. CteneHp Auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakiuu noHHoro ooMeHa. Y ciaoBUs MPOTEKaHUSI peakiuii HOHHOTO OOMeHa,
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 IKCnepumenm:

03HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEIIECTB — METAJUIOB M HEMETauloB (rpadurTa W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE BIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCA AUCCOUUALMU KHCJIOT, WIEJI0YEe H COJeH
(BO3MOXXKHO  HCHOJB30BAHME BUJEO MAaTEpPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  MPOTEKaHHWA  peakuuid HMOHHOrO  OOMEHa
(oOpazoBaHue oOcajaka, BBIJACICHHE Ta3za, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIIUX ~ NPUMEPBI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuu pa3iioKEHUs, COCTUHEHMs), pAclO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIbI0O KAYECTBEHHBIX pEaKIMd Ha HOHBI, pELICHUE
AKCNEPUMEHTAIIbHBIX 3a/1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METalaMH, HEMeTa/llaMH, MIeno4amMu). XJIO0POBOAOPO/I.
CosisiHasg KHCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHue. [lelicTBue
XJIOpa U XJOPOBOJOPOJa Ha OPraHU3M YeloBeKa. BakHeime XJIOpUAbl U HX
HAaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucTika 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHblEe CTeneHu okucieHus. CTpoeHue U (Pu3nyeckue CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUYeCcKue cBOMcTBa cepbl. CepoBOJOpO, CTpOeHHUE, (U3MUECKUe U
XUMUYeCKre cBoMcTBAa. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kuciota, (Qu3nueckue M XHUMHUYECKHE CBOMcCTBa (0oOIIMe Kak
NpeACTaBUTENS Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKHE pEeakluu,
JeXalue B OCHOBE MPOMBILIUIEHHOTO CHoco0a TMOJMYYEHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoit KucioThl. Cojii CEpHOU KHUCIIOThI, KAUECTBEHHAS] PEAKIIUsS HA



cynbdar-uoH. Haxoxaenue cepbl U €€ COEIMHEHUH B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COENMHEHHSIMHU Cepbl (KUCIOTHBIE JTOXKIIH,
3arpsiI3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €r0 MPeA0TBPAILCHHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, paCIpPOCTPAHEHHE B MPHUPO/IE,
duznyeckue u XxumMuyeckue cBoiictsa. KpyroBopot a3ora B mpupoae. AMMuUax, ero
buznyecKknue 1 XMMHUYECKHE CBOMCTBA, OMyYyeHUe U npuMeHenne. Conu aMMOHus,
ux (GU3MUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJOTa, €€ MoJiydeHHe, (PU3NYECKUe U XUMHUYECKUE
cBoMcTBa (0OIIME KaK TMPENCTaBUTENS Kiacca KHUCIOT W  cHeruduueckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KauyeCTBE MHHEPAIbHBIX
ynoopeHuil. XuMU4eCKoe 3arpsi3HeHUE OKpYXKarolle cpepl COeAMHEHUIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3AyXa, MOYBBI M BoaoémoB). docdop,
ajuioTponHeie Moaudukanmu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, Gu3MIecKre 1 XUMHIESCKUE CBOMCTBA,
nosryderue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPECHUI.

OOmast xapakTepucThka 31eMeHTOB [VA-rpynnbl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHUA.  YTIEpOoJ,  aJUIOTPOMHbIC
MOAM(UKALIMKM, PACHpPOCTpaHEHUE B TpUpoAe, (QU3NYECKUEe U XUMHUYECKUE
cBoiicTtBa. AncopOuusa. Kpyrosopot yriaepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JCHCTBUE Ha >KUBbIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbl, CBSI3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIWMaTa, MapHUKOBBIM
addekT. YroapHas KucioTa U €€ coiu, X GU3MYecKrue U XMMHUYECKHE CBOMCTBA,
noJiydieHrue W TnpuMeHeHwe. KauecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SIMCTBE.

[lepBoHavasIbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIIEH, 3TaHOJI, INIMLEPUH, YKCYCHAs! KHCIIOTA).
[IpuponHble HMCTOYHUKH YTIAEBOAOPOAOB (Yrojib, MNPUPOIAHBIM Tra3, HEPTH),
OPOAYKTHl UX mepepaboTku (O€H3WH), UX poJib B OBITY U TMPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaX, yriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOE €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJY4YCHHE U
npumeHeHue. CoenuHeHHs KpemMHusi B mpupozae. OOume mnpeacraBieHuss o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B MPOMBILIUICHHOCTU. BakHeiilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6e30macHOr0 MCIOJIB30BAHUS
CTPOUTENBHBIX MATEPUAIOB B TOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEaKlMi Ha XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BAaHUE BUICOMATEPHUATIOB),
O3HAKOMJIEHHE C oOOpa3naM XJIOPUIOB (TaJOTCHHJIOB), O3HAKOMJICHHE C
obpasnaMmu  ceppl M €€  COCAUHEHHSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJICOMATEpHUAIIOB), HAOJIIOAEHUE Mpoliecca OOYIIIMBaHMS caxapa IOJl JIeUCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIEeHHOIN CEPHOU KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHOM peaKInu Ha cyabdar-
MOH W HaOJIOJICHHE MpHU3HaKa e€ TMPOTEKaHWs, O3HAKOMJICHHE C (DU3NUYECKUMU
cBOMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuit, moaydeHue,
coOupanue, pacrmo3HaBaHWE U W3Y4YEHHWE CBOWCTB aMMHaKa, IIPOBEIICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C ME/IBIO
(BOBMOKHO  MCIIOJIb30BAaHUE  BHJEOMATEpPHAJIOB), U3y4YeHUe Moenen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadwura, dymwiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJy4eHUE, COOMpaHue, paclo3HaBaHUE U W3YUYCHHE
CBOMWCTB YIJICKHUCIIOTO Tra3a, MPOBECHHE KAYECTBEHHBIX PEakiMil Ha KapOOHAT U
CUJIMKAT-UOHBl U M3yYCHUE TMPU3HAKOB MX TMPOTEKaHUs, O3HAKOMJIEHHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE H3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHeuIre HeMeTaulbl U UX COCAUHEHUS.

MeTtasiibl M X COeTUHEHUS

OO01mast xapakTepUCTHUKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux nonoxenus B Ilepmommyeckon cucreMe XuUMUYECKUX dieMmeHToB [J[. U
MengneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Meramuyeckas CBs3b U
METAJUIMYECKasi ~ KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpspKeHU MeTaioB. Ousznueckue U XUMUUECKHE CBOMCTBAa MeTayioB. OO01ue
CrocoObl Mody4yeHus: MeTamioB. [loHSATHE O KOpPpO3UM METauiOB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Koppos3uu. CmaBbl (CTanb, YyTyH, TIOPATIOMUHUMN,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U TIPOMBIIIIICHHOCTH.

[lenounble MeTaIbl: MOJ0XKeHue B Ileproguyeckoit cucTeMe XMMHUYECKHUX
anementoB JI. 1. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXXJI€HHE B IMPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). Okcuiabl u



TUJIPOKCUABl HaTpus W Kanud. lIpuMeHeHne mEenoYHbIX METALUIOB M HUX
COCIUHEHUU.

[llenouyno3eMenbHbIE META/UIBI MAarHMd W KaJbLHW: TOJOXKEHUE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB Jl. M. MennaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHUE B Ipupoie. PU3nyecKue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUS Kalblus (OKCHHA, TUIPOKCUI, COJIM).
XKécTkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AOMUHHI: TI0JI0keHUE B [leproandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndecKue u
XUMHUYECKHE CBOMCTBA altOMUHMS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [leproguueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoaec. Duznyeckue u
XUMHUYECKHE CBOMCTBRA xene3a. OKcuibl, rTuapoKcuabl U coiu xenesa (1) u xxenesa
(IIT), ux cocra, CBOICTBA U MOTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C OOpa3lamMu METaUIOB W CIUIaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEHUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJB30BAaHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUAIIOB), TMPU3HAKOB  MPOTEKAHUs
Ka4ECTBEHHBIX PEAKIMid Ha MOHBI: MarHus, KajblUs, aTIOMUHHUS, [IUHKA, KeJe3a
(IT) u xxenesza (I11), mequ (11), HabnroAeHNE W OMMCAHUE MPOIECCOB OKpAIIMBAHUS
IJJaMEHH HWOHAaMU HATpus, KaJlus U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 3a/1a4 M0 TeMe «BaxHeniime
METaJUIbl U KX COCTUHEHUS».

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B NOBCEJHEBHOW JXKM3HU 4eEJIOBEKa. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XUMHUYECKUX OKOraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUe OKpyXkaroleid cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BeulecTs, aaiee — [1/IK). Ponb xuMun B penieHH 3K0JI0THYECKUX
npobJieM.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mestcnpeomemmnuie ceasu



Peanm3anust MeXnpeAMETHBIX CBs3€l NMPH W3yYeHUH XHMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX
TOHSITHH, TaK W TIOHATUHN, SBJISIONIMXCSA CUCTEMHBIMHU JJI OTICIBHBIX IMPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KiIaccu(puKauusg, NEPUOAUYHOCTb, HAOIIOEHHE,
IKCIIEPUMEHT, MOJCIMPOBAHNE, HW3MEPEHHE, MOJEIb, SIBICHUE, IapPHUKOBBINA
3¢ deKT, TEXHOIOTUSI, MaTEPHUAITHI.

duszmka: Marepusi, aToM, OJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIU]I,
U30TOIbI, PaMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, MPOBOIHUKH,
HOJYIIPOBOJTHUKHY, JTUAJIEKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHME BEILECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUINYECKas
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, CAMHUIBI U3MEPEHUS, KOCMHUYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIoOpeHUs, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIILHBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaANIbl, TOPHBIE MOPOJBI,
MOJIC3HBIE HCKOTIaeMbI€, TOTUTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOy4YeHHs] XMMHH B €IMHCTBE Y4YEOHOH U
BOCIIUTATEIIbHON JEATENBHOCTA B COOTBETCTBUM € TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoIeccam
CaMOIIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YJarOIINXC .

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAUN W
paCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUUYECKOMY
U Hay4YHOMY HAcCJEIHI0, NMOHMMAaHHUS 3HAYEHHUS XHWMHUYECKOW HAayKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEPHOW HMHQOpManuein o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOHCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
NOJIE3HOH,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM M Apyrux  BUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUHM Y4€OHBIX, IO3HABATEIbHBIX 3a7a4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOIIOMOIIM B IIpOLIECCE€ D3TOM y4yeOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBO€ IIOBEJECHWE M TOCTYIKH CBOMX TOBAapUUIEH C MO3WLHA
HPaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCJIEICTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHYECKNE TPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO DPAa3BUTHA HAyKH M COCTABIISIOLINE
OCHOBY I MMOHMMAaHUS CYIIHOCTH HAyYHOW KApTHUHBI MHUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS IIPUPOIBI, B3aMMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUM II0
XUMHH, HEOOXOIUMBIE ISl OOBSICHEHHs HAOJIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
MO3HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpPbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C Yy4eOHBIMM TEKCTaMH, CIPAaBOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHHUYECKHUMH CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, MPOEKTHOM U  HCCIEA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANpPAaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEUIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 »W3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrosl, HAPKOTUKOB, KypEHHUS),
HEOOXOAMMOCTA COOJIO/IEHUS TpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHUuH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY M peabHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAaKTUUYECKOMY M3yUYEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TPUMEHCHHS TMPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIA BBIOOP
WHUBUTyAIbHON TPAGKTOPUU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON EeITEIHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTD aJallTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYeCKOMY M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTH COOJIOCHUS
paBuJ 6€30MACHOTO MOBEICHUS MpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyalUsX,
YTPOKAIOIIMX 3J0POBBIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, JJI ITOBBIIIEHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00AJIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIeM M MyTed MX PEUICHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBIILICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHPOBO33PEHHS OOILEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O ILEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbBIC YUeOHBIC NEUCTBUS (MTO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

ba3oBble J1ornyeckue 1eicTBus:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIETSATh UX XapaKTEpHbIC
IPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), WCIOIb30BAThH
MNOHATHUS 1711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHHH, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUEHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe INO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBEIBATh MIUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUUA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmyna W YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-II03HABATENbHBIX 33/]1a4, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISBISATh U XapaKTEpHU30BaTh CYIIECTBEHHbBIC
MIPU3HAKN U3Yy4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XMMHUYECKUX PEAKIIHA,
BBISIBJISAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3UM U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarebcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI ISl (POPMHUPOBAHUS THUIOTE3BI II0
POBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKJICHUI;

NpUOOpPETEHUE OINbITa MO TUIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONIOAaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (GopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIICIOBAHUS, COCTABISATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6oTa ¢ undpopmaunmeii:

yMEHUE BBIOWpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAsg JIUTEpaTypa XHUMHUYECKOTO COJAEpKaHUs, CIPaBOYHbIC
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IudYHbIC METOJBl W 3alpOChl MPU MOUCKE W OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJIS BBIMOJTHEHUS
y4eOHBIX U TIO3HABATENbHBIX 33/a4 OMpPeNeIEHHOrO TUIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJIOTUM,
OBJIQJICHUE KYJIbTYPON aKTUBHOTO UCIIOJIb30BAHUS PA3IMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIILHYIO (hOpMY MpeICTaBICHUS HHHOPMAITIH U
WUTIOCTPUPOBATh pEIIaeMble 3aJadll  HECIOXHBIMU CXEMaMH, JHarpaMMaMu,
apyrumu opmamMu rpadyKu U UX KOMOWHALIMSIMU;

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpollecce Y4YeOHOW U
UCCJIEI0BATENCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIIIEHHOCTH,
CEJIbCKOTO XO3sIIiCTBa M TPAHCIIOPTAa Ha COCTOSHUE OKPY’KAIOIIEH MNPUPOTHON
CpPEIBl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

yMEHHUs 3aJlaBaTh BOIPOCHI (B XoJe Juamora W (WIM) IUCKYCCHHU) IO
CymecTBy  oOcyxaaeMoill  TeMbl, (OPMYJIHpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEILHO BBIMTOJHEHUS IPEIIIOKCHHON 3a/1a4H;

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JejlaTh MpPEe3eHTAIHUI0
pEe3yAbTaTOB BBHINOJHEHHUS] XUMHUYECKOTO JKCIIEpUMEHTa (JJaOOpaTOPHOIO OIbITa,
J1abopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO MTPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENbHOCTH MPU  PEIICHUU
BO3HMKAIOIIMX MPOOJeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAILUS
COBMECTHBIX JCHCTBHM, OINpeAeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Yy4eOHbIE 1eHCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JAESITeNIbHOCTH, IUIaHUPOBATD,
OCYILECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpaATh Hanbosiee 3p(EeKTUBHBIE CIIOCOOBI PEIIeHUsT YUYEOHBIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSITh WM KOPPEKTHUPOBATH
MPEIJIOKEHHBIM  AJITOPUTM  JIEUCTBUM IIPU  BBINOJIHEHUU 33JaHUM C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOTO pe3yJbTaTa 3asBJICHHOW IIENH, YMEHHE
WCITOJIB30BATh ¥ aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIC 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmact «XUMHS», BUIBI
JNEATEIPHOCTH IO  IOJYYEHUIO HOBOTO  3HaHWS, €ro  HWHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIlUsIX.

K konIy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUI:

e PpACKpBIBATH CMBIC OCHOBHBIX XMUMHUYECKHX IMOHATHI: aTOM, MOJEKYIa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KiIacCU(PUKAIUS PEaKIuil: peaxiuu
COCAUHEHHUsI, PEaKUUMU PA3JIOKEHUs, PEaKUUUd 3aMEUICHUs, peaKuuu
o0MeHa, IK30- U PHAOTEPMHUYECKUE PEaKIUHU, TEIJIOBOM 2(P(DEKT peakiuu,
AP0 aToOMa, JJIEKTPOHHBINA CIIOM aroma, aToMHas OpOUTalb, PaJNYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS U HEMOJSIpPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacCTBOP, MAccoBas JOJis1 BEIIECTBA
(mpolieHTHAsl KOHIICHTpAIs) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX MOHATUA U
MPUMEHSITH 3TU OHSATHUS MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

e WCIOJBH30BATh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BELIECCTB U YPABHEHUN XMMUYECKUX PEAKLINM;

e ONpENeNsATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAsE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa [J[. W. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOKCTB
XAMHUYECKUX BJIEMEHTOB OT MX IOJIokeHUs B llepumoamyeckoit cucreme,
3aKOHOB COXPAHEHHsSI MacChl BELIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHUS, 3aKOHAa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabMuuHy0 ¢opmy Illepuonnyeckoi
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3MyaTh TMOHITUS «TJIABHAA
noarpynna (A-rpynmna)» u «mnobounast noarpymnmna (b-rpynmna)», mansie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE MMEIOTCS B
tabmune «llepuoguueckass cucTteMa XuUMHUYeCKHX »djemeHToB [J[. W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO dJIEKTPOHOB
U pacmpeeeHUe X MO JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTAaHUYECKHUE BEIICCTBA,
XUMUYECKHE peakuud (M0 YUCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUIN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHA;

IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX [MpEBpalleHUil B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYI0O W  MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XMMHYECKOrO »3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIINU;

MPUMEHSATh OCHOBHBIC OMEPAIUU MBICTUTEIHHON NEATEIbHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 00OOIECHHE, CHCTeMAaTH3alluio, KiIacCHU(pUKAIHIO,
BBISIBJICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€M — JJII M3y4YEHHUS CBOWCTB
BEIIECTB M XHUMHYECKUX pEaKIUui, eCTECTBEHHO-HAyYHbIE METOJIbl
MO3HAHUS — HAONIOJCHHUE, W3MEpPEHUE, MOJICIUPOBAHHUE, AKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCyAOM U
7abopaTOpHbIM  000pY/IOBaHHEM, a TakXKe MpaBHiiaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C MHCTPYKUUSAMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYyYEHUIO W COOMPAHUIO
ra3zoo0pa3HpIX BEMIECTB (BOMOPOJAa ¥ KHUCIOPOJAA), MPHUTOTOBICHHUIO
pAacTBOPOB C ONPEAETEHHON MACCOBOM JOJIEM PACTBOPEHHOIO BEUIECTBA,
IUIAaHUPOBATh M MOPOBOAUTH  XUMHYECKHME  OSKCIEPUMEHTHl IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(makmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIy oOydenus B 9 kiacce npeIMeTHBIE PE3yIbTaThl HA 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHUM
JJIIEMEHT, aTOM, MOJEKYyJda, HOH, KaTHOH, AHWUOH, NPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIECHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKius, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIH,
OKUCJIUTENb,  BOCCTAHOBUTENb,  OKHUCIEHHE M  BOCCTAHOBJICHUE,
aIIoTponus, aM(pOTEepPHOCTh, XUMHUUYECKasi CBS3b (KOBAJIEHTHAasl, MOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOpPOCTb XUMHYECKOM pEaKUHUH, TMPEIEIbHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MIPUMEHSIThH 3TU TIOHATHUSA MPU ONMCAHUH BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJII COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUI;

ONPEIEATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHMSIX pa3IMYHOTO COCTaBa, IPUHAMJIEKHOCTh BEIIECTB K
ONPENCIEHHOMY KJIacCy COEAMHEHUM 1o (QopmyiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA M0 XMMHYECKON (Qopmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAILUINYECKON
PEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIich [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OINUCHIBAaTh W XapaKTEPU30BATh
Tabnuunyo Gopmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas mnoArpymmna (A-rpynma)» U «mooodHas
noarpynna (b-rpynma)», manbple U OOJbIIHME MEPUObI, COOTHOCHUTH
0003HaYEHHUs, KOTOphIE MMEIOTCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU ~ XapaKTEPUCTHKAMH  CTPOEHHSI  aTOMOB  XMMHYECKHX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacnpeneieHue WX TI0 DJIJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB DJIEMEHTOB M UX COCAMHEHUUN B
npejesiax MajbIX MEePUOJOB U INIABHBIX MOATPYIIT C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YHCIy U COCTaBy YYACTBYIOLIUMX B pPEAKLIUU
BEIIECTB, MO TEMJIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTENEHENH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUYECKHE XUMHUYECKHE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIIECTB, IOATBEPXKIas ONUCAHUE
IPpUMEpPAMH MOJIEKYJISIDHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUS DJIEKTPOJUTUYECKOW JNHCCOLMALMU  KHUCJOT,
LIEJI0YEH U COJIEH, TTOJHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIM;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTpPOECHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTENIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XMMHYECKOr0 »J3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIINU;

coOiogaTh  MpaBuja  MOJb30BAaHUS ~ XUMHUYECKOM  mocyAol U
Ja00paTOpPHBIM  O0OpYyJIOBaHMEM, a TaKKe IpaBWia OOpaIllCeHUS C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKUUSAMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TOJATBEPIKIAIONINE  KAauyeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kapobonar-, docdar-, cwiMkar-, cyiabhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI U3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PaCTBOpPaX HEOPTAHUYECKUX BEIIECTB;

IPUMEHSATH OCHOBHBIE ONEpPalliid MBICTUTENbHON JIEATEIbHOCTH — aHAIHU3
U CHHTE3, CpaBHEHHE, OOOOIIeHHEe, CHUCTEeMATHU3alMIO, BbISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJIi M3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKUX PEaKIUid, €CTeCTBEHHO-HAyYHbIE METOJIbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM (pPOBbLIE)
KouTtpoabHbie IpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHYECKHE NOHATHS
XuMusi — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 0 ) bubmuorexa [JOK
MPAKTUYECKON ESITETBHOCTH https://m.edsoo.ru/7f41837¢
YyesoBeKa
12 BerectBa 1 xuMu4eckue 15 1 0 Bbu6nmuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pa3znen 2. BaxkHeiilme npeacTaBuTeId HEOPraHU4eCKUX BellecTB
1 Boznyx. Kucnopoa. Ilonstue 6 0 0 bubnmoreka [IOK
00 okcugax https://m.edsoo.ru/7f41837¢
)9 Bonopoa.llonsitue o kucnorax 2 0 1 bu6mmoreka [IOK
U CONAX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK
OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChl 1 1 1 bubmnorexa [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c
Uroro no pazgeny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKNCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUI



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

11 [Tepuonnueckas cucrema 7 Bbu6nuoreka [JOK
XUMHYECKHX 3JIeMeHTOoB []. 1. https://m.edsoo.ru/7f41837¢
MengeneeBa. CTpoeHue aTroma

12| e ; buGorera LIOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUU
Bbu6nuoreka [JOK
Hroro mo pasery 15 https://m.edsof)l.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 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 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aeioB U TeM ungpposbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypcsbl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUuu
11 [ToBTOpenue u yriybiaeHue 3HaHUHA 5 1 0 bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnnorexa [HOK
' peaxiuit https:/m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIH. g 1 1 bubmmoreka [JOK
’ XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
21 OO01mast XapakTepuCTHKa XUMHUIECKUX 4 0 1 bubmmoreka [JOK
' snemeHToB VIIA-rpymnmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubmmorexa LHOK
' PYTHIRL- 2P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX Eub 10K
nonmoTexa
2.3 371eMeHTOB VA- . Asort, pocdo 7 0 1
JICMEHTOB TPYHIIH T, pocop u i https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LIOK
. o PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCANMHEHUS
Hroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU A

bu6mmoreka [IOK
1 I 4
3 Obmpae cBoHCTBa METAILIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aXHEeUIIe MeTaluIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Pasznen 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemtecTBa 1 MaTepualisl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
) = p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

IHOYPOYHOE INTAHUPOBAHUE

8 KJIACC
KosunuecTBo yacoB
Ne Tema ypoka Beer Kontpo IMpakT Jara DJIeKTPOHHBIE NU(POBLIE
n/n JIbHbIE YecKHe HM3Yy4YeHUsI o0pa3oBare/ibHbIEe pecypchl
° padoThI padoTsl
Bbubnauoreka [TOK
1 IIpeamer xumun. Posb XxuMuM B )KU3HU YesioBeka. Tena u BemiecTsa 1 04.09.2024 hitps://m.edsoo.ru/f0d210c
Bbubauoreka [TOK
2 1T 1 06.09.2024
OHSATHE O METOJaX TO3HAHUS B XUMUHU hitps://m.edsoo.ru/f0d227e
IIpaktuaeckas padora Ne 1 «[IpaBmita paboThl B Ta0OpaTOPUU U IPUEMBI bubnuoreka [TOK
3 1 1 11.09.2024
oOpamieHuns ¢ 1abopaTopHEIM 000pyIOBaHUEM) https://m.edsoo.ru/ff0d23dc
Bbubnauoreka [TOK
4 q .C § i 1 13.09.2024
HCThIE BemecTBa M cMecr. CImocoOBI pa3aelieHus: cMece hitps://m.edsoo.ru/f0d26¢a
IIpaktudeckas pabora Ne 2 «Pa3nenenue cMecell (Ha mMpuMepe OYUCTKH Bubimoreka [IOK
5 . 1 1 18.09.2024
TIOBapEHHOI COIN)» https://m.edsoo.ru/ff0d28c8
Bubimoreka [IOK
6 ATOMBI U MOJIEKYIbI 1 20.09.2024 hitps://m.edsoo.ru/f0d2a6¢
buo OK
7 XuUMHAYeCKHe dJIEMEHTHI. 3HAKH (CHMBOJIBI) XUMHYECKHX DJIEMEHTOB 1 25.09.2024 th::jl/(;;zjasi' W FOd2be]
Bubimoreka [IOK
8 IIpocThle u ca0XKHBIE BELIECTBA 1 27.09.2024 hitps://m.edsoo.ru/f0d2a6¢
Bbubauoreka [TOK
9 ATOMHO-MOJIEKYJISIPHOE yUCHHE 1 02.10.2024 hitps.//m.edsoo.ru/f0d2d50
3aKOH IMOCTOSHCTBA COCTaBa BEHICCTB. XUMHUYECKask opMyIia. Bubmuoreka [IOK
10 1 04.10.2024
BasleHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2eae
Bubimoreka [IOK
11 . 1 .10.2024
OTtHOcuTeNnbHAs aTOMHas Macca. OTHOCHUTENIbHAS MOJICKYJIIpHAs Macca 09.10.20 hitps.//m.edsoo.ru/f0d323c
buo OK
12 MaccoBast 10JI1 XAMHUYECKOTO JIEMEHTa B COSTUHEHIH 1 11.10.2024 th::jl/(;;zjasi' W/ FOd350c
13 KomunuectBo Bemecta. Mosb. MosnsipHast macca 1 16.10.2024 buomorexa [IOK

https://m.edsoo.ru/ff0d5230



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230

14

du3nyeckre ¥ XUMUYECKUE SIBJICHHSI. X UMUYCCKas peaKkuung

18.10.2024

Bubimoreka [IOK

https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku 1 ycnoBUs NPOTEKaHUSI XUMUYECKUX PEaKIHi 23.10.2024 Egg:f;ﬁ:i(i?:/ f0d3al6
16 3aKOH COXpPaHEHUS MAaCCHI BEIIECTB. XUMHUYECKUE YPAaBHEHHS 25.10.2024 E:;S:j;iiﬁ;i?rﬁ/ Ff0d3bs8

17 BrlunciieHus: KONMYECTBA, MACCHI BEILIECTBA 110 YPABHEHUSM XMMHUECKUX 08.11.2024 Bubimoreka [IOK
peakuuit https://m.edsoo.ru/ff0d5708

18 Knaccudukanus XuMudecknx peakiuii (COeANHEHNUS, Pa3I0KeHHs, 13.11.2024 Bubnmorexa LIOK
3aMelICHuUs, 00MeHa) https://m.edsoo.ru/ff0d3{34

19 M. B. JlomoHnocoB — yuéHbli-3HIEKIONeUCT. OO00IICHNE 1 15.11.2024 Bbubauoreka [TOK
CUCTEMaTH3aIHs 3HAHUHA https://m.edsoo.ru/ff0d40c4
20 KontponbHas pabora Nel mo teme «BelecTBa 1 XUMHUUCCKUE PCAKIIHM 20.11.2024 Egg:f;ﬁ:i(i?:/ 044290

)1 Bo3ayx — cmecsk razos. CocraB Bo3ayxa. Kucinopoa — aneMeHT u 22 11.2023 Bubmuoreka [IOK
npocroe BemectBo. O30H https://m.edsoo.ru/ff0d448e

2 dusndyecKkre 1 XUMUIECKHE CBOWCTBA KUCIOPOIa (pEeaKIuy OKUCIICHHUS, 27 11.2004 bubnuoreka [TOK
ropenue). [Torsitue 06 okcumax https://m.edsoo.ru/ff0d4614

23 CriocoOBbI oJTyYeHHs KHCIOPOAA B JIA00OPATOPUH U TIPOMBIIIIIICHHOCTH. 29.11.2024 Bubmuoreka [IOK
ITpumenenue kucmopoa https://m.edsoo.ru/ff0d497a

24 TernoBoit 3¢ pekT XUMHIECKOH peaKiuy, MOHATHE O TEPMOXHUMHUUECKOM 04.12.2024 Bubnmnorexa [IOK
YPaBHEHHH, 9K30- ¥ SHIOTEPMHUYECKHUX PEAKIHIX https://m.edsoo.ru/ff0d4790

25 TormmBo (HedTh, yroiab 1 MeTaH). 3arpsa3HEHUE BO3IyXa, CIIOCOOBI €ro 06.12.2024 bubnuoreka [TOK
TIPEAOTBPAIICHHUS https://m.edsoo.ru/ff0d4c4a

2% [Ipakrnueckas padora Ne 3 nouTeMe «[lony4enue u cooupanue 11.12.2004 Bubnmnoreka LIOK
KHCIJIOPOJIa, U3YUYCHHE €TI0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
27 Bonopoa — anemeHT u npoctoe Bemiectso. Haxoxnenue B npupoje 13.12.2024 Eﬁi;?;iﬁiilorﬁ/ Ff0d4ddo
28 duznyeckue U XUMUUECKe cBorCTBa Bogopoa. [Ipumenenne Bogopoaa 18.12.2024 Egg:f;ﬁ:i(i?:/ F0d4ddo

Bubmuoreka [IOK
29 [TonsATHE O KUCIIOTAX U COIAX 20.12.2024 https://m.edsi_}).ru/fdeSOdZ

30 Crioco0OkI mmosryyeHus BOIOpoia B 1abopaTopuu 25.12.2024 Bubmuoreka [IOK



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

https://m.edsoo.ru/ff0d4dd0

[pakrryeckas padora Ne 4 o Teme «Iloryuenue u cobupanne Bubnmorexa LIOK
31 N 27.12.2024
BOJOPO/A, H3YICHHE €TO CBOWCTBY https://m.edsoo.ru/ff0d4{42
Bbubauoreka [TOK
32 M it 00BE .3 A 10.01.2025
OJISIPHBII 00BEM ra3oB. 3aKoH ABOTagpo hitps://m.edsoo.ru/f0d542e
Brruncienns 06bp€Ma, KOMMYIEeCTBA BEIIECTBA I'a3a IO €r0 H3BECTHOMY Bubmmoreka [IOK
33 . 15.01.2025
KOJIMYECTBY BEIIECTBA M 00BEMY https://m.edsoo.ru/ff0d55a0
34 Beruncnenust 00bEMOB Ta30B 110 yPaBHEHHIO PEaKIMU HA OCHOBE 3aKOHA 17.01.2025 Bubnmnorexa [IOK
00BEMHBIX OTHOLIEHHUI Ta30B o https://m.edsoo.ru/ff0d5708
Bubmmoreka [IOK
35 ) i 22.01.2025
H3NYECKHE M XMMUUECKHE CBOMCTBA BOJIBI hitps.//m.cdsoo.r/f0d587a
. Bubimoreka [IOK
36 CocraB ocHoBanuii. [lonsTue 00 HHAMKATOpPAX 24.01.2025 https://m.cdsoo.ru/f0d59e2
37 Bona kak pactBoputens. HachlieHHbIE 1 HEHACHIILEHHBIE PACTBOPEI. 29.01.2025 Bubnmnorexa [IOK
MaccoBast 10515 BEIIECTBA B PacTBOpE o https://m.edsoo.ru/ff0d5b40
ITpaktudeckas padora Ne 5 mo Teme «I[IpuroroBieHre pacTBOPOB C bubnuoreka [TOK
38 . N . N 31.01.2025
OTIpeIeNIEHHON MacCOBOM JOJIEH pacTBOPEHHOTO BEIIECTBAY» https://m.edsoo.ru/ff0d5eba
Bbubauoreka [TOK
39 K 60Ta Ne2 K .B .B 05.02.2025
OHTpOJbHAS paboTa o Teme «Kucnopon. Bonopoxn. Bona» hitps://m.edsoo.ru/ff0d6342
Bubimoreka [IOK
40 o : 07.02.2025
KCHBL: COCTaB, KJIACCU(HKALHSI, HOMEHKIATYpa hitps://m.edsoo.ru/f0d664e
41 Ilony4yenue u XMMHYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U 12.02.2025 Bbubmmorexa [IOK
aM(OTEPHBIX OKCHIOB o https://m.edsoo.ru/ff0d664e
Bbubauoreka [TOK
42 o : 14.02.2025
CHOBAHUS: COCTaB, KNaccu(pUKanus, HOMEHKIATypa hitps://m.edsoo.ru/f0d67ca
. . Bubimoreka [IOK
43 [Tonyuenue u xumMuyecKue CBOMCTBA OCHOBAaHUIT 19.02.2025 hitps://m.edsoo.ru/f0d67ca
Bbubauoreka [TOK
44 Kucnotsl: cocras, kiaccudukanys, HOMEHKIATypa 21.02.2025 https://m.cdsoo.ru/f0dfec?
Bbubauoreka [TOK
45 I1 5 26.02.2025
OJIy4eHHE ¥ XMMHUYECKHE CBOICTBA KHUCIIOT hitps://m.edsoo.ru/ff0dfee?
46 Coum (cpenHre): HOMEHKIIATYpa, COCOOB! OTYIeHUS, XUMUICCKHE 28.02.2025 bubnuoreka [TOK

CBOMCTBA

https://m.edsoo.ru/00ad9474
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IIpaktudeckas padora Ne 6. Pemenue skciepuMeHTaNbHBIX 32,189 110 bubnuoreka [TOK
47 . 04.03.2025
Teme «OCHOBHBIE KJIACCHI HEOPTraHUUECKUX COCIMHEHUI https://m.edsoo.ru/00ad9b7c
. Bubmmoreka [IOK
48 I'enetnueckas CBs3b MEXKIY KJIAaCCAMH HEOPTaHUYECKUX COCTMHEHUI 06.03.2025 hitps://m.edsoo.ru/00ad9a50
. Bbubauoreka [TOK
49 O6o00mieHre 1 cucTeMaTH3aus 3HAHIHA 11.03.2025 hitps://m.eds0o.ru/00ad9ch?
KonTpoasHas padora Ne3 no teme "OCHOBHBIC KJIACChl HEOPTAHUIECKUX bubnuoreka [TOK
50 . 13.03.2025
coequHeHn" https://m.edsoo.ru/00ad9¢ela
[epBble MONBITKN KiIacCU(pHUKALNN XUMHUYECKHUX dJIeMeHTOB. [loHsaTHE O Bubnmorexa LIOK
51 18.03.2025
TPYIIax CXOJHBIX 3JICMCHTOB https://m.edsoo.ru/00ad9ffa
5 Ilepuonuueckuii 3akoH u Ileproaudeckasi cucTeMa XUMHUECKUX 20.03.2025 Bubnmorexa [IOK
anementos JI. . Menneneesa o https://m.edsoo.ru/00ada52¢c
Bubimoreka [IOK
53 Ilepuonsl, rpymnmsl, MOArPYIIILL 01.04.2025 hittps://m.edsoo.ru/00adas2c
Bbubnauoreka [TOK
54 C .C .1 03.04.2025
TpoeHue aToMoB. CocTaB aTOMHBIX siaep. M30Toms! hitps://m.edsoo.ru/00ada342
55 CTtpoeHune IEKTPOHHBIX 000J0YeK aTOMOB dJIeMeHTOB [lepronndeckoi 08.04.2025 bubnuoreka [TOK
cucremsl JI. 1. Menneneesa o https://m.edsoo.ru/00ada6bbe
56 XapakTepucTUKa XUMUYECKOT'0 AJIEMEHTa IO €ro MOJIOKEHHUIO B 10.04.2025 Bubmuoreka [IOK
Iepuoguueckoit cucteme J[. M. Menneneesa o https://m.edsoo.ru/00ada824
3navenue [leproauyeckoro 3akoHa AJs pa3BUTHUS HAYKHU U NpakTuku. /. Bubnmnorexa [IOK
57 . 15.04.2025
W. MenzneneeB — y4€HBIH, Ne1aror ¥ Irpak1aHUH https://m.edsoo.ru/00ada96e
Bubimoreka [IOK
58 ONeKTPOOTPULIATENIBHOCT ATOMOB XMMUYECKHUX SJIEMEHTOB 17.04.2025 hitps://m.edsoo.rw/00adaab8
Bbubauoreka [TOK
59 )41 22.04.2025
O XHMIACCKAT CBAD https://m.edsoo.ru/00adac34
Bubimoreka [IOK
60 K 24.04.2025
OBAJICHTHAS NOJISIPHAS] XUMHYECKAsl CBS3b hitps://m.cdsoo.ru/00adaab8
Bubimoreka [IOK
61 KoBanenTHas HenonsipHasi XUMHY€ECKas CBS3b 29.04.2025 hittps://m.edsoo.ru/00adaab?
Bbubauoreka [TOK
62 C 06.05.2025
TCTCHD ORHCICHILT https://m.edsoo.ru/00adae28
63 OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUU 08.05.2025 Bubmuoreka [IOK
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https://m.edso0.ru/00adb076

Bbubauoreka [TOK
64 o 1 13.05.2025
KHUCIIUTEIH U BOCCTAHOBUTEIH hitps://m.edsoo.ru/00adb076
65 Konrponbnast padora Ned4 o reme «CtpoeHue atoma. XuMudeckas | | 15.05.2025 Bubnmorexa LIOK
CBSI3bY o https://m.edsoo.ru/00adb486
o | o P e or |
TBOPOB) C HCIIOJIB30BAHNEM JI0JICH KOMIIOHEHTOB. HUE U .05.
p p N A IH https://m.edsoo.ru/00adb33c
CUCTEMaTH3alHs 3HAHIHA
67 PacuyeTsl, cBSI3aHHBIE C UCTIOJIB30BAHUEM MTOHSATHS "'MaccoBas 101 | 2 05.2025 Bbubnauoreka [TOK
npumecn” https://m.edsoo.ru/00ad9cb2
68 IToBTOpEHNE XUMUYECKUX CBOMCTB OCHOBHBIX KJIACCOB HEOPTaHMYECKUX | 24.05.2025 Bubmuoreka [IOK
COCIMHEHUI T https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 4 6
9 KJIACC
KonnuecTBo yacos
Kout
Ne Tema ypoka poJIbH _—— Jara DJIeKTPOHHBIE NU(POBLIE
n/n Bceero pIe p H3yYeHUs o0pa3oBaTebHbIE PECypChI
eckue
padot
padoTsl
bl
| ITepuoanueckuii 3axoH. [lepronnyeckas cuctemMa XUMHYECKUX | 05.09.2024 bubnuoreka [TOK
snementos JI. . Menzeneena o https://m.edsoo.ru/00adb59e
) 3aKOHOMEPHOCTH B I3MEHEHUH CBOWCTB XMMHUYECKUX 3JIEMEHTOB | 07.09.2024 bubnuoreka [TOK
MEPBBIX TPEX MEPUOIOB o https://m.edsoo.ru/00adb6b6
Bbubauoreka [TOK
3 K 1 12.09.2024
naccuuKaysa 1 HOMEHKIaTypa HEOPraHUIEeCKUX BEIIECTB hitps://m.edsoo.ru/00adbTe2
. .. Bubimoreka [IOK
4 Buas! XuMuueckoi CBA3U U TUIBI KPUCTAITMYECKUX PEIIETOK 1 14.09.2024 https://m.cdsoo.ru/00adbact
5 Konrponbnas padora Nel no teme «IloBTOpeHue u yriyOneHue 3HaHUH 1 1 19.09.2024
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OCHOBHBIX Pa3JIeJIoB Kypca 8 kiaccay

. Bbubauoreka [TOK
6 Knaccupukanus XUMHYECKHX PEAKIHMA M0 Pa3TUIHBIM MPHU3HAKAM 21.09.2024 hitps://m.edsoo.r/00adbeb0
ITonsaTue o ckopocTu XUMu4eckoil peakuuu. IToHsITHE O TOMOT€HHBIX U Bubnmorexa LIOK
7 26.09.2024
IeTepOreHHBIX PEaKIMsIX https://m.edsoo.ru/00adbe9a
. Z[(Z)H;;Tcue 0 XHMH::C;(E)M ;aBHOBeCI/I:. S)a:TOEBI, Bnm::ninz Ha 15092024 Butmorexa LOK
K Th XUMUYECKON PEAKIINH U TTOJIOKECHUE XUMHUIECKOT .09.
p peaxtt https://m.edsoo.ru/00adc28c
paBHOBeECHS
Bbubnauoreka [TOK
9 O - 03.10.2024
KHCJIUTENbHO-BOCCTAHOBUTEIIBHBIC PEAKIINHT htps-//m.edsoo.ru/00adcade
Teopus anexTponuTHueckon aucconuanuu. CUIbHbIC U c1a0bie Bubmuoreka [IOK
10 05.10.2024
JIEKTPOIHUTHI https://m.edsoo.ru/00adcd68
. Bubimoreka [IOK
11 HonHble ypaBHEHUS peakLuil 10.10.2024 hitps://m.eds0o.ru/00add448
XuMHYeCKne CBOWCTBA KUCIIOT U OCHOBAaHUII B CBETE MPEACTaBICHHUI 00 Bubnmorexa LIOK
12 N 12.10.2024
IIEKTPOIUTHUECKOM TUCCOLMALINH https://m.edsoo.ru/00add5d8
13 XUMUYECKUE CBOMCTBA COJIEH B CBETE MPEACTaBIECHUH 00 17.10.2024 Bubimoreka [IOK
DIIEKTPOJIUTHYECKON JUCCOIUALUM o https://m.edsoo.ru/00add8b2
. Bbubauoreka [TOK
14 IonsaTtue o runponuse coaeit 19.10.2024 hitps://m.edsoo.r/00add9d4
Bbubauoreka [TOK
15 00600 5 24.10.2024
00IIeHNE W CHCTEMATH3aLMsI 3HAHUH https-//m.edsoo.ru/00addd 12
Bubimoreka [IOK
1 II o 1. «P 26.10.2024
6 paktuudeckas padota Ne 1. «Pemenue skcriepuMEHTaIbHBIX 3a1a49 6.10.20 https://m.cdsoo.ru/00addbfa
KonrponbHas padora Ne2 1o teme «3IeKTPpOTUTHYECKas! JUCCOLMALMSL. Bubnmnoreka LIOK
17 07.11.2024
XUMHYECKHE Peaklii B pacCTBOPax» https://m.edsoo.ru/00addecO
18 OO0mIas xapakTepUCTHKA TajJOreHOB. XUMUYECKUE CBOWCTBA Ha TIpUMEpE 09.11.2024 bubnuoreka [TOK
XJ10pa o https://m.edsoo.ru/00addfe2
19 Xnoposomopon. ConsHasi KUCIIOTa, XUMHYIECKIE CBOUCTBA, MTOyICHHE, 14.11.2024 Bubimoreka [IOK
NPUMEHEHNE o https://m.edsoo.ru/00ade104
[MpakTryeckas padora Ne 2 o Teme «IlosrydeHue COISTHON KUCIOTBHI, Bubnmnoreka LIOK
20 o 16.11.2024
n3y4eHue e€ CBOWCTB» https://m.edsoo.ru/00ade348
21 Boruncnenus no ypaBHEHUSIM XUMUYECKUX PEAKIUH, €CIIH OAUH U3 21.11.2024 Bubnmorexa [IOK
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peareHToB JaH B U30BITKE

https://m.edsoo.ru/00ade488

Bbubauoreka [TOK
22 OO0mras xapakTepUCTHKA AIEMEHTOB VIA-Tpymmb 23.11.2024 hitps://m.edsoo.ru/00ade64a
AnnorporHble Mogudukanuu cepbl. Haxoxnenue cepsl u e€ Bubnmorexa LIOK
23 . . 28.11.2024
COCIIMHEHUH B MPHUPOJIc. XUMHYCCKUE CBOMCTBA CEPBI https://m.edsoo.ru/00ade64a
. Bubmmoreka [IOK
24 CepoBoiopoJi, CTpOCHHE, (PU3UICCKUC U XUMUYECCKHAC CBOUCTBA 30.11.2024 hitps://m.eds0o.ru/00ade802
Oxkcupbl cepbl. CepHast KHCIOTA, (PU3NICCKHAC U XUMHICCKIE CBOWCTBRA, Bubmuoreka [IOK
25 05.12.2024
NIpUMEHEHHE https://m.edsoo.ru/00adea28
XUMUYECKUE PEeaKIyy, JEKAIIHe B OCHOBE IMPOMBIIIIIIEHHOTO CIOC00a
26 . X N 07.12.2024 Bubmmoreka [IOK
MOJYYCHHSI CEPHOM KUCIOTHI. XMMUYECKOE 3arpsi3HEHHE OKPYXKa )7} 2.
Oy CepHO o CCIOE SATPIASHCHIE OKpyAioNte https://m.edsoo.ru/00adec8a
Cpeabl COSANHEHUSIMHU CEPhI
Bubimoreka [IOK
2 B i 12.12.2024
7 BIYHMCIIEHHE MACCOBOM JIOJIM BBIXO/1a IIPOAYKTA PEaKLMU 0 hitps.//m.edsoo.ru/00adec8a
)3 OO01mast XapaKTepuCTHKA DJIEMEHTOB V A-rpymibl. A30T, 14.12.2024 Bubnmorexa LIOK
pacrpocTpaHeHue B IPUPOE, PU3NIECKUE U XUMUYECKHE CBOHCTBA o https://m.edsoo.ru/00adeca6
29 AMMMUaK, ero Gu3HIecKiue U XUMHUIECKHE CBOHCTBA, TIOTY4YCHUE U 19.12.2024 Bubimoreka [IOK
NPUMEHEHNE o https://m.edso0o.ru/00adf004
30 IMpakTryeckas padora Ne 3 o Teme «IlosyyeHne ammuaka, n3ydeHue 21.12.2024 Bubnmorexa LIOK
€ro CBOHCTBY o https://m.edsoo.ru/00adf180
Bbubauoreka [TOK
31 A & i 26.12.2024
30THAs KHCJI0Ta, €€ (pU3nvecKue U XMMHUIECKHE CBOIICTBA hitps-//m.eds0o.r/00adf306
" I/Ic:g)nebsoljalg?e HI/IZIZ:aTO(;BBI:l cozelz aMeM(())HH;I Baf;qe;chie eMI/IHepanLHLIx 28 122024 Butmorexa LIOK
HUH. XUMHIYECK: SI3HEHHE OK )78 Bl 2.
yHobP P PyXatomet cpea https://m.edsoo.ru/00adf518
COCIMHEHUSIMH a30Ta
®docop. Oxeun pocdopa (V) u dpochopHas kuciaota, Gu3ndecKue u Bubmuoreka [IOK
33 . 09.01.2025
XMMHWYECKHE CBOWCTBA, MOIyUCHHE https://m.edsoo.ru/00adf68a
Hcnonbp3oBanue GocdaroB B KauecTBE MUHEPAIBHBIX yI00pEHHUIA. Bubnmorexa LIOK
34 . 11.01.2025
3arpsi3HeHue NpupoIHOH cpenbl GocdaTamu https://m.edsoo.ru/00adfc20
35 Yriepon, pacpocTpaHeHre B IpUPoJie, PU3NIECKUE B XUMHIECKHE 16.01.2025 bubnuoreka [TOK
cBoiicTBa o https://m.edsoo.ru/00adfd9c
36 Oxcusl yriaepoaa, ux GU3nueckue 1 XHMHYECKHUEe CBOWCTBA. 18.01.2025 Bubnmnoreka LIOK

DKoJornYecKue nmpoOIeMbl, CBA3aHHbBIE ¢ OKcHIoM yriepoaa (IV)

https://m.edsoo.ru/00adfebe
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Bubimoreka [IOK

& 23.01.202
37 VYronbHas KUCIOTa U €€ CONu 3.01.2025 hitps://m.eds0o.ru/00ac006¢
18 [IpaxTrueckas padora Ne 4 mo Teme "[losrydeHne yrieknucioro rasa. 25.01.2025 Bbubmmorexa [IOK
KauecTBennas peakuus Ha KapboHaT-uoH" o https://m.edsoo.ru/00ae027¢
[TepBOHauabHBIE NOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O Bubnmorexa LIOK
39 30.01.2025
COCIIUHCHUSX yriiepoaa https://m.edsoo.ru/00ae054¢
. Bubimoreka [IOK
40 Kpemuuii u ero coeannenus 01.02.2025 hitps://m.eds0o.ru/00ac080a
[MpakTuyeckas padora Ne 5. Pemenne skcrniepyuMeHTaNIBHBIX 33714 110 Bubnmorexa LIOK
41 . 06.02.2025
TeMe «BakHEHIIre HEMETAIUTBl U UX COCAMHCHUSI https://m.edsoo.ru/00ae0bf2
Konrpomnbnas padora Ne3 1o teme «BakHeife HeMeTaIbl 1 UX Bubnmorexa [IOK
42 08.02.2025
COCIAMHEHUS» https://m.edsoo.ru/00ae0e18
| e e onas | Do 10K
TAJUTIYECKasi CBA3b M METAJUINYECKask KPUCTAIIIECKas peméTKa. .02.
. p p https://m.edsoo.ru/00ae103e
du3nuecKkue CBOMCTBAa METAIIIOB
XuMuueckue cBOMCTBAa METAJUIOB. DIEKTPOXUMHUUECKUM Psif Bubnmnoreka LIOK
44 N 15.02.2025
HaIpspKeHUH METalIoB https://m.edsoo.ru/00ael156
Ob6mrue criocoOs! momyyenus MmeTamuios. CriaBel. Berancinenus mo
45 . 20.02.2025 Bubnmoreka [IOK
YPaBHEHHSIM XUMHUYECKUX PEakuuii, €CiIi OJUH U3 PEareHTOB CONEPKUT .02. hitps://m.edsoo.r/00ae] 156
IpUMecH
Bubimoreka [IOK
46 IonsaTue 0 KOppO3UH METAILIOB 22.02.2025 https://m.cdsoo.ru/00ae]278
Bbubauoreka [TOK
47 27.02.2025
Ilenoribte MeTaIIEL https://m.edsoo.ru/00ae14b2
Bubimoreka [IOK
48 OKcHIbI U TUIPOKCHUIBI HATPUS U KaJlus 29.02.2025 https://m.edsoo.ru/00ae] 4b2
. . Bubimoreka [IOK
49 [llenoyHo3eMenbHBIE METAUIBI — KAJIbIUH U MarHui 05.03.2025 hittps://m.edsoo.r/00ae] 58
Bbubauoreka [TOK
50 B i 07.03.2025
KHCHIIIE COCIUTHCHHA KaIbIHA https://m.edsoo.ru/00ael5e8
51 O0001ICHNE ¥ CUCTEMAaTH3AIHS 3HAHUI 12.03.2025
bub. OK
52 JK€ctkocTh BosBI M CIIOCOOBI €€ ycTpaHeHuUs 14.03.2025 nonmorexa 11

https://m.edso0.ru/00ael 886
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IIpaktudeckas padora Ne 6 mo Teme "XKECTKOCTH BOABI M METOABI €€ bubnuoreka [TOK
53 1 19.03.2025
ycTpaneHus" https://m.edsoo.ru/00aclae8
. Bubmmoreka [IOK
>4 Admomuini ! 21.03.2025 https://m.edsoo.ru/00aelc64
Bbubauoreka [TOK
55 A i 1 02.04.2025
MQOTEpHBIE CBOWCTBA OKCHIA B THIAPOKCHIA hitps://m.edsoo.ru/00ac] 64
Bubimoreka [IOK
56 Keueso ! 04.04.2025 https://m.edsoo.ru/00ae1d86
Bbubnauoreka [TOK
57 (0) 11 1T 1 09.04.2025
KCHJIBI, THAPOKCUIBI U coyn xeine3a (I1) u sxenesa (111) hitps://m.edsoo.ru/00ac35¢6
58 O06001IEHNE U CHCTEMATHA3ALMS 3HAHWI 1 11.04.2025
[IpakTudeckas padora Ne 7. Pemenue sKkciepuMeHTAIBHBIX 33]1a9 110 bubnuoreka [TOK
59 . 1 16.04.2025
TeMe «BakHeHIne MeTaIbl U KX COSTUHCHUS https://m.edsoo.ru/00ae3de8
o B:;q:cnsHm; 1o y};a;HeHem{M XCI/:)MI;I'JCCKI/IX pealézmn},gecnncoimH u3 1 5042025 Butmorexa LIOK
TeHTOB JIaH B H30BITKE WIIH JKUT TIpUMecH. Berauciienus .04.
p N A sep p https://m.edso0.ru/00ae1750
MacCOBOM JIOJIH BBIXOJa MTPOAYKTA PEAKIHH
61 O06001IEHNE U CHCTEMATHA3ALMS 3HAHWI 1 23.04.2025
62 Konrponbnas padora Ne4 1o teme «BakHeime MeTauIbl U UX | 25.04.2005
COCITUHCHUS
. Bubimoreka [IOK
63 BemecTBa 1 Matepualibl B IOBCEJHEBHON KU3HU YeJIOBEKA 1 30.04.2025 hitps://m.eds0o.ru/00ae3£50
Bbubauoreka [TOK
64 X i 1 02.05.2025
HMHYECKOE 3arps3HEHUE OKPYIKAOMICH Cpebl hitps://m.edsoo.r/00acd270
bub. OK
65 Poib XuMuM B pelieHAH SKOJIOTHUECKUAX TPoOIeM 1 07.05.2025 htl/tlpsj,j:l;l/(r)felzjasi. /00264270
Pewenue 3a1a4 ¢ UCNOIb30BAHUEM YPABHEHUS XMMUUECKON PEAKIMY Ha Bubimoreka [IOK
66 . 1 14.05.2025
HaX0XJICHHE MACCOBOU JOJIHM MPUMECH B HICXOTHOM BEIIECTBE https://m.edsoo.ru/00ae0d0a
Pemenue 3ama4 Ha HaX0XKIECHHE MPAKTUYECKOTO BBIXOJA MPOLYKTa Bubnmnoreka LIOK
67 1 16.05.2025
peaKLuy, BBIPQXKEHHOT'O B IPOLIEHTaX https://m.edsoo.ru/00adb33c
Pemrenre 3a71a4 Ha HaX0XkAE€HUE MACChl pacTBOpa BEILIECTBA, B3ATOTO Bubimoreka [IOK
68 N 1 21.05.2025
JUTSI TIPOBEICHUST XUMHUYECKOHN peaKInu https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 8 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiinonepHoe o011eCTBO
«3marensctBo «lIpocBemienue» « Xumus,

9 knacc/ Pymsuruc I'.E., ®enpaman @.I°., AKIioHepHOE 00IIECTBO
«3marensctBO «lIpocBemienre»

Beenure BapuaHT

METOJINYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
BreaureHactonbHas kaura yuntens. Xumust. 8 kiacc/ O. C. I'abpuensa, H. I1.
BockobOoitnukoBa, A. B. Slmrykosa. - M.: JIpoda, 2002. - 418 c.

Xumus 9 knace. Hacronenas kaura yuutens/ O. C. I'aGpuensu, . T'.

OcTtpoyMoB, - 2-e uznanue, crepeorturl. - M.: [Ipoda, 2003 - 400 c.naHHbIC

IHUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETHU
NHTEPHET

Beenutel. Poccuiickas snextponHnas mkona https://resh.edu.ru/loginfg

nanabie 2. Enunas komeknus nudpoBbIx 00pa3oBaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/

2. 2. 2. http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18
/p/page.html denepanbHbIil HIEHTP HHOOPMAITMOHHO-00PA30BATEILHBIX PECYPCOB
(PLHOP)

3. http://college.ru/himiya/ OTKpBITBIA KOJIEMK: XUMUS



4. http://www.chemnet.ru/ [Topran hyHaaMeHTaTHPHOTO XUMUYECKOTO
oOpazoBanus Poccun

5. http://him.1september.ru/ Bce nist yautenss Xumuu

6. http://school-sector.relarn.ru/nsm/ Xumus 17151 BCeX: WILTIOCTPUPOBAHHBIC
MaTepHuabl IO 00IIEH, OPraHNYECKON U HEOPTAaHUIECKON XUMHH

7. http://school -sector.relarn.ru/nsm/ Xumust 17151 BCeX: WIUTIOCTPUPOBAHHBIC
MaTepualibl o O0IIEH, OpraHMYeCKON U HEOPTaHUUYECKON XUMUU

8. Kypnan "Xumus u XKuznp - XXI Bex" http:// www.hij.ru/

9. Mup xumun http://chemistry.narod.ru/

10. Buptyansnas Xumuueckas [1Ikona http://him-school.ru/

11. Poccuiickas sanekTpoHHas mkosa https://mail.ru/search?t
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