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MNOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
o0pa3oBaTesIbHOI MpOorpaMMbl OCHOBHOT'O 00111ero 00pa3oBaHus, MPECTaBICHHbIX
B ®I'OC 000, a Taxxe Ha ocHOBE (heaepanbHO padouelt mporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHIENIMHK TMpernojlaBaHusi y4eOHOro mpeaMera «XUMHS» B
oOpa3oBaTeNbHBIX opranuzaiusiax Poccuiickoit deneparuu, a Takke Ha OCHOBE
METOIMYECKUX peKoMeHaauui «Peanuzanus o0pa3oBaTENbHBIX MPOrpPaMM IO
XUMHUU C HCIOJIb30BAaHUEM O0OpyaOBaHMs JeTcKoro texHomapka «lllkombHOTO
kBaHTOopuyma»» ( https://apkpro.ru/bankdokumentov/).

[Iporpamma mo XuMuu Aa€T MOpPENCTABICHUE O IENAX, OOIe CTpaTeruu
o0y4yeHHsi, BOCHUTaHUS W Pa3BUTHS OOYy4YAIOMIMXCA CPEACTBAMU Yy4eOHOIO
npeaMerTa, yCTaHaBIMBaeT  00sA3aTeNbHOE IPEeIMETHOE CoJIep KaHue,
pEeayCMaTpuBaeT pACIpENEICHUE €ro I0 KilaccaM M CTPYKTYpUPOBAHHUE IO
paszzmenaM M TeMaM MPOrpaMMbl TI0 XHMHH, OMPEETSeT KOJIWYECTBEHHBIE W
KaueCTBEHHbIE XapaKTEPUCTUKU coJlep KaHus, PEKOMEHTYEMYIO
NOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUM C YY4ETOM  MEXKIOPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
0COOEHHOCTEH  O0O0y4aromuxcsi, OMNpeAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzainuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TakKe TpeOOBaHMM K
pe3yJibTatamM 00y4YeHHs] XUMUM Ha YPOBHE II€JIEH M3yUeHHUsI TIpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JIEATEIHOCTH OOYYalomerocss Mo OCBOCHUIO
y4eOHOTr0 CoiepKaHMUS.

3HaHUE XHMHHM CIYXXUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
oOyyJarouerocs, ero mpejacTaBICHUN O MaTEpPUAIIbHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GOopMUPYEMBbIC XHMHUEH TMPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
DPHEPTUM M 00 HBOJIOIMU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, SHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOIIEM 3IpaBOOXPaHEHUSI.

N3yuenue xumun:

CIOCOOCTBYET  pealiM3allid  BO3MOXHOCTEH Uil  CamMOpa3BUTUSA U
dbopMupOBaHUS KYJIbTYpPHI IMYHOCTH, €€ 001IeH 1 (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIOCOOHOCTEH
oOyyJarouuxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOM  yuyeOHOU  JesTeNbHOCTH,
HKCIIEPUMEHTAJILHBIX W HCCIIEOBATEIbCKUX YMEHHMM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKMU3HU, TaK U B IPOPECCHOHATBHON ACSITEbHOCTH;



https://apkpro.ru/bankdokumentov/

3HaKOMUT CO CHeuu(PuKoil HAYYHOTO MBINUICHHS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIA/1a HA €AUHCTBO IPUPOABI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON IPaMOTHOCTH O0YyYaIOUINXCS;

CHOCOOCTBYET (POPMHUPOBAHUIO LEHHOCTHOTO OTHOILUEHUS K €CTECTBEHHO-
HAy4YHBIM 3HaHUSAM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJI B dKOJOTHYECKOE
o0Opa3zoBaHue 00yUJaIOIIUXCA.

JlanHble HampaBlieHUs B OOyUYE€HHWH XMMHUU OOECIIEUMBAIOTCS CHEIU(PUKOIM
collepkaHusl  y4eOHOro  MpeAMeTa, KOTOpBIM  SBISIETCd  ME€JAaroruuecku
alaliTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMUU Ha ONpPEAEIEHHOM 3Tale eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero o0pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHUCA CHCTEMbI TMEPBOHAYAIBHBIX MOHSITHH XWMHHU, OCHOB
HEOPraHWYECKOM XUMHUM U  HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX IIOHATHH
OpraHNYEeCKON XUMHH.

CTtpykTypa coaepxaHHsl MpOrpamMMbl MO XUMHUHU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K e€ uzydyeHuro. CoJepkaHue CKIAAbIBAETCS U3 CUCTEMBI
MNOHATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUI O XUMHUYECKOU
peakuuu. OO0e 3TU  CUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHLUIY
IIOCJIEIOBATEILHOIO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IIPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHHS;

— [Iepuonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHUs O CTPOECHUHU aTOMa U XUMHUYECKOM CBA3Y;

— TMPEACTaBIECHUN 00 JIEKTPOJIUTUYECKOW AMCCOLMAIMM BELIECTB B
pacTBopax.

TeopeTndyeckne 3HaHMS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
IOJIyYEHHBIX U OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEJOBATEIBLHO OT OJHOIO
YPOBHS K IpyTOMY, BBIIIOJIHAS (DYHKLIUU OOBSICHEHHSI U IPOTHO3UPOBAHHUS CBOMCTB,
CTPOEHHUS M BO3MOKHOCTEW NMPAKTHYECKOTO0 IPUMEHEHUS U MTOJIYUEHHS N3Y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMmbl IO XUMHHU  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEICTABIICHUS] O XMMUYECKOM COCTABIIAIOIIECH HAYYHOW KapTHHBI MUpa B JIOTHKE
€€ CHCTEMHOU IPUPOJIbI, IEHHOCTHOTO OTHOIICHHSI K HAYYHOMY 3HAHUIO U METOJaM
NO3HaHWA B Hayke. M3yuyeHne XMMHU NMPOUCXOAUT C NMPHUBJICUYCHHEM 3HAHUU W3
paHee M3YYECHHBIX yUeOHBIX MpeaMeToB: «Okpyxawomuid mupy», «buonorus. 5-7
KJIacCh» U «Pu3muka. 7 Kiaace».

ITpy u3yyeHUH XUMUM MHPOUCXOIUT (OPMUPOBAHME 3HAHUN OCHOB
XMMHYECKOM HAyKH KakK 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKA M KaK OJTHOIO U3 KOMIIOHEHTOB MUPOBOU KYJIbTYpbI. 3a7a4a
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y4eOHOTO TMpeaAMETa COCTOUT B (DOPMHUPOBAHUH CHCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
000011IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B NMPUOOILIECHUH K
HAyYHBIM METOJIaM IMO3HAHUS MPHU U3YUYCHHUH BEIIECTB U XMMHUYCCKUX PEaKIIHid, B
(GbOopMUPOBAHNY U PA3BUTHH ITO3HABATEIHLHBIX YMEHUH U UX PUMEHEHUH B y4eOHO-
MO3HABATENILHON M Y4eOHO-UCCIIeI0BATEIbCKON JEATeTbHOCTH, OCBOCHUU TPABHII
0e30macHOro 0OpaIIeHUs ¢ BEIIECTBAMH B TIOBCETHEBHOM JKU3HH.

[Tpu w3ydyeHUn XMMHUHU HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI Ba)KHOE
3HaYEHUE MPUOOPENN TaKue IeNH, KaK:

— (GOpMHUPOBaHHE WHTEIUIEKTYaIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aIaTUPOBATHLCS K OBICTPO MEHSIOIMIUMCS YCIOBUSIM KU3HU;

—  HampaBJICHHOCTh OOYyYEeHHs] Ha CHCTEMaTH4YeCKoe TMpUOOIIEHHUE
0o0ydJarmuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOW NEATEIbHOCTH, HAyYHBIM
METO/JaM TO3HaHUS, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMHUH,

— obecrnieyeHune yCIOBHM, CITOCOOCTBYIONMIUX MPUOOPETEHUIO 00YUIaIOIUMUCS
OTbITa Pa3HOOOPA3HOW AESITENHLHOCTH, MO3HAHUA W CAMOIO3HAHWS, KIFOUEBBIX
HABBIKOB (KJIFOUYEBBIX KOMIIETEHIMH), UMEIOIUX YHUBEPCAIbHOE 3HAYCHHUE MIJIs
Pa3TUYHBIX BUJOB JCSITEIBHOCTH;

— (¢opmupoBanue o0meld (QYHKIMOHABHOM H  €CTeCTBEHHO-HAay4YHOMH
TPaMOTHOCTH, B TOM WYHCJI€ YMEHHHA OOBSCHATh W OILIGHWBATH SIBICHUSA
OKpPYKaIoIIeT0 MHpa, WUCIIOJB3Yys 3HAHHWS W OMbIT, MOJTYYCHHBIE TPU H3YYCHHUU
XUMHH, TPUMEHSATH UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYIOBOU
NEeSATEeITLHOCTH;

— ¢opMmupoBaHHEe Y OOyYaOMHUXCS T'yMAaHUCTUYECKUX OTHOIICHHM,
MOHMMAaHUS IIEHHOCTH XUMHUYECKHX 3HAHMWA ISl BBIPAOOTKHM OKOJIOTHYECKU
IEJIeCO00Pa3HOTO TIOBEACHUS B OBITY W TPYAOBOH IEATEIHHOCTH B IEISIX
COXPaHEHMS CBOETO 370POBbS M OKPYKAIOIIEH TPUPOJHON CPEJIBL;

— pa3BUTHE MOTHBALMU K OOYYEHMIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO H
CaMOBOCIIMUTAHUIO HA OCHOBE YCBOEHHS OOIIEUYETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpOGMUIS M HANpPaBIEHHOCTH AAbHEHIIETO
00yueHus.

OO1iee unciio 4acoB, OTBENEHHBIX I U3YYCHHS] XUMUU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanwmsi, coctaBisieT 136 gacoB: B 8 kiacce — 68 gacoB (2 daca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BeliecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zenenus cMeceil.

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

Xumudeckas hopmyra. BareHTHOCTh aTOMOB XUMHYECKUX JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cOCTaBa BemlecTB. OTHOCHUTENNbHAsA aTOMHasi macca. OTHOCUTENbHAS
MOJIEKYJSIpHAst Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COCIUHEHHUH.

KomnuectBo Bemiectsa. Monb. MonsipHas macca. B3aumocBsA3p KOJIM4YECTBA,
MacChl W 4YHCJIa CTPYKTYpPHBIX EIWHUI] BemiecTBa. Pacuérel mo dopmynam
XAMHUYECKUX COCAUHECHUM.

@u3nuecKue U XMMUUYECKUE ABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHWs MacChl BeIEeCTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KECHHUSI, 3aMEIICHUS, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOM, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus ¢ JIabopaTopHbIM O00OPYAOBAaHUEM, U3YUEHUE U OIMHUCAHUE
bu3nUecKkux CBOMCTB 00pa3lloB HEOPraHMYECKUX BELIECTB, HAOJIIOJEHUE
bus3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAlMsI BOJAbI) U XMMUYECKUX (FOPEHUE CBEUHU, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICHCTBUE MeJla ¢ KUCJIOTON) SIBJICHUM, HAOII0/ICHUE U
OMMCaHUE MPHU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pa3ioxeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeUCTBUE xkele3a ¢ pacTBopoM conu meau (1),
U3Y4YCHUE CIOCOOOB PA3JICICHHS CMECEH: C MOMOINbI0 MarHuTa, (pUIbTPOBAaHUE,
BBITIApYBaHUE, JUCTUUIIMS, XpoMaTorpadusi, mpoBeeHUEe OYUCTKH MTOBAPEHHON
coiM, HaOJIOJICHWE W  OMNHCAaHUE  PE3yJbTAaTOB  MPOBEACHUS  OIbBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJIEKYJI
(IIapoCTEepKHEBBIX ).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 31eMEHT UM MpPOCTOE
BelecTBo. Haxoknenuwe kuciopoga B MpUpOAE, (PU3MYECKHE U XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenwe kucmopona. CrocoObI



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

TennoBoit 3¢(deKT XUMHUECKON peaklud, TePMOXMMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakUuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3JlyXa, YCUJIEHHE MAPHUKOBOI0 3(pekTa, pazpyuieHue 030HOBOrO CIOSI.

Bonopon — anemeHT n mpoctoe BemecTBo. Haxoxaenue Bogopoaa B npupoze,
bu3nYecKue 1 XUMUYECKHIE CBOMCTBA, MPUMEHEHUE, CTOCOOBI oTydeHust. Kucmotsl
U COJIH.

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

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEI
HaceimieHHble 1 HEHACBIICHHBIE PAacTBOPBI. PacTBOPHUMOCTH BEMIECTB B BOJE.
MaccoBasi 70Jis1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTBOpOB B IIpUpoZie M B KU3HU 4esioBeKa. KpyroBopor BoAbI B IPUPOJE.
3arps3HeHHne NpUPOIHBIX BoA. OXpaHa M OUMCTKA MPUPOAHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccudbuxarus
OKCHUJIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTepHbIE) U
HeconeoOpazyomue. Homenkiatypa oxcumoB. @Du3nmdeckue HU XUMHUYECKHE
cBOMCTBa OKCHUIOB. [TomydeHune okcuIoB.

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

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

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

['eneTnyeckas CBI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJIy4YECHHE,
coOupaHue, pacrlo3HaBaHHE M H3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
peKpalieHus ropeHus (rmoxapa), 03HaKOMJIEHUE ¢ 00pa3aMu OKCHUJIOB U ONIMCAHUE
UX CBOWCTB, IMOJy4Y€HUE, COOMpaHUE, paAClO3HABAaHUE M HU3YyYEHHUE CBOMCTB
BOJIOpoJia (ropeHue), B3aumoierictsue Bogopoaa ¢ okcuaoM meau (II) (BozmoxxHO
UCIIOJIb30BaHUE BUI€OMATEpUaoB), HAOIIOAeHHE 00Pa3IOB BEIIECTB KOJINYECTBOM
1 Monb, ucciaenoBaHue OCOOEHHOCTEH pAcTBOPEHHsS BEIIECTB C PA3IUYHON
PAaCTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C OMPEICIEHHOW MACCOBOM IOJICH
pPacTBOPEHHOTO BEILIECTBA, B3aMMOJIEUCTBHE BOJBl C METAUIaMU (HATpUEM H
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEIOBAHUE
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00pa3110B HEOPraHNYECKHUX BEIIECTB PA3IMYHBIX KIACCOB, HAOIIOACHUE U3MEHEHUS
OKpAaCKu MHAMKATOPOB B PACTBOPAX KHUCIIOT U LIEJIOYEN, N3yUYEHHUE B3aUMOIEUCTBUSA
okcuna meau (II) ¢ pacTBopoM CepHOM KUCIOTHI, KUCJIOT C METallJIaMU, pPEeaKIun
HEWTpaau3aluu, NOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHHE OJIHOTO
MeTaJljla IPYyTrUM U3 PacTBOpPA COJIM, PELICHUE SKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeNIMe KI1acChl HEOPTaHUYECKUX COEIUHEHUI.

Iepuoanyecknit 3akoH u Ilepuoamyeckass cucremMa XHMHYECKHUX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KiIAacCU(PUKAIMKU XUMUYECKHX dJeMeHTOB. [lonsitne o
IPYIIaXx CXOJHBIX 3JEMEHTOB (LIEJIOYHBIE W IIEJIOYHO3EMENIbHBIE METAJLIbI,
raJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yloT aM(POTEpPHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepuonnueckuit 3akoH. Ilepuoanueckas cucteMa XMUMAYECKUX dJIEMEHTOB /1.
U. Menneneea. KopoTkonepuoanas u qiuuHHONIEproaHas popmel [lepuonnueckoi
cucrembl xummueckux anemeHtoB JI. WM. Menneneesa. Ilepuoasl u rpynmsl.
DuU3NYECKUNA CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPHUOAA U TPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI04eK aTOMOB TMepBbIX 20 XUMHUYECKUX  JJIEMEHTOB
[lepnonnueckon cucremnl [[. 1. MenneneeBa. XapakTepUCTUKA XUMHYECKOIO
AJIEMEHTA T10 ero 1nojoxeHuro B llepnonnueckon cucreme J[. . Menneneesa.

3aKOHOMEpPHOCTH M3MEHEHUs pPAJANyca aTOMOB XHMHYECKHX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB MO IPyNnaM U MEepUoaaM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUECKUX
QJIEMEHTOB Ui pa3BUTUA Hayku U npaktuku. [[. WM. MenneneeB — yudéHbl U
IrpakKIaHUH.

Xumuueckass cBsizb. KoBasieHTHas (TMoJisipHass M HEMOJSpHasl) CBSI3b.
DIIEKTPOOTPULIATENIBHOCTh XUMUYECKUX 31EMEHTOB. MIOHHAs CBA3b.

Crenenb  okucieHus.  OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE  PEAKIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHUSI. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpas3lioB BEIIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
IMAPOKCUIA LHMHKAa C pPACTBOPAMHU KHUCJIOT M UIEJNOYEH, IMPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLIUN
(ropeHue, peakliuy pa3ioKeHHsl, COEUHEHU).

Mescnpeomemmnbnie ceasu

Peanusanus MeXNpeIMETHBIX CBSI3€d MPU W3YYEHHH XUMHHM B 8 KJlacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJb30BaHHE KaK OOMIMX €CTEeCTBEHHO-HAYYHBIX



NOHATUH, TaK U MOHATUH, SBJISIOIIMUXCS CUCTEMHBIMU JJII OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAyYHBIE TOHATUSA: HAYYHBIA (PaKkT, THUMOTE3a, TEOPHUs,
3aKOH, AQHaJINW3, CHHTE3, KIacCUpUKalusi, NEPUOJAUYHOCTb, HAOIIOJEHUE,
HKCIEPUMEHT, MOJEIIUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJICHUE.

®dusznka: Matepus, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, ©30TOIIbI,
panvoOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsii, BEIIECTBO, TEJIO0, OO0BEM,
arperaTHO€ COCTOSIHUE BEIECTBA, ra3, (PU3MYECKUE BEIUYMHBI, EIUHUIIBI
U3MEPEHMSI, KOCMOC, IIIaHEThI, 3BE3/1bl, CONHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOAbI, OJIE3HBIE
MCKOIIa€MBbI€E, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peakuus

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHre aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOIOB, KAJIHs, KAJIBLIHUS U X COETMHEHUN
B COOTBETCTBHM C IIOJIOKEHMEM 73JIeMEHTOB B Ilepuoauueckoit cucreme u
CTPOEHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHUABl XWMHYECKOW CBA3U. THIIBI KPUCTATIMYECKUX
pPEmETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKU U
BUJIa XUMUYECKON CBA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XUMHUYECKHUE
CBOICTBA BEIIECTB, OTHOCAIIUXCS K PAa3IMYHBIM KjlaccaM HEOPraHM4eCKUX
COEIMHEHMI, FTEHETUYECKasl CBSI3b HEOPraHUYECKHUX BEILECTB.

Knaccudukanus XuMHUEeCKUX peakiiil Mo pa3IuYHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKUUU BEIIECTB, IO TEINIOBOMY 3(PQeKTy, IO
U3MEHEHUIO CTENEHEH OKHUCIEHUS XUMHUYECKUX 3JIEMEHTOB, IO OOPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHHUS.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [lonsiTue 00 OOpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusax. [IoHATHE O rOMOreHHBIX M IeTEepOTreHHBIX
peakuusix. I[lonstue o karanuze. [loHaTue o XumMuueckoM paBHOBeCUH. PaKTOpHI,
BIUSIOIINE HAa CKOPOCTh XHMHYECKOW PEAaKIMH M IO0JOKEHUE XUMHUYECKOTO

pPaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  peaKIuu. CocraBneHue  ypaBHEHUU

OKHCJIMTEIIbHO-BOCCTAHOBHUTENIFHBIX ~ PEAKIUi €  HCHOJb30BAaHHMEM  METoJa
3JIEKTPOHHOTO OaaHca.



Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonbl, aHroHbl. MeXaHW3M AUCCOLMALMM BELIECTB C PA3JMYHBIMU BHJIAMU
xuMu4ueckoi cBsizu. Crenens aucconuanuy. CUabHbIE U ClIa0ble AIEKTPOJIUTHIL.

Peakuuy noHHOro oOMeHa. Y cinoBus NpOTEKaHUs peakluii HOHHOIO OOMEHa,
IIOJIHBIE WM COKpAallEHHbIE MOHHBIE YypaBHEHHs peakumid. CBolicTBa KHUCIOT,
OCHOBaHUH U COJIEH B CBETE MPEICTABICHU 00 3JIEKTPOIUTHUECKON TUCCOIHALINH.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHATHE O THApONIM3E CONEn.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEUIECTB — METAJUIOB U HEMETAUIOB (rpadurTa M anmasa), CIOXKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM PEaKIUU OT
BO3JCHCTBUS  pa3iMuYHBIX (PAKTOPOB, HCCIEIOBAHHE BIIEKTPONPOBOIHOCTU
PacTBOPOB BELIECTB, IpOLECCa AUCCOLUALIMHN KUCIIOT, LIEI0YEN U coJiell (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MATEPUATIOB), IPOBEIEHUE OIBITOB, HIUIIOCTPUPYIOIIMX
OpU3HAKKW TPOTEKAaHUS peakluuii HOHHOrOo oOMeHa (oOpa3oBaHHME OCAaJKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLUIUX MPUMEPHI
OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpPEHHE, PEAKUUU PA3I0KEHUs,
COCIMHEHMSI), PpACIIO3HABAaHWE  HEOPraHMYECKUMX  BEHIECTB C  MOMOUIBIO
KaueCTBEHHBIX PEaKIMi Ha MOHBI, pEHICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtanibl 4 MX cOeIMHEHUSA

OOmast xapaktepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (PU3MYECKHE CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMHUYECKHE CBOKWCTBA Ha ITpUMepeE Xjopa (B3auMoecTBHe
C MeTajylaMHM, HEMeTaulaMu, mienodamu). XiopoBoaopor. CoisiHas KHCIIOTA,
XMMHWYECKME CBOWCTBA, IIOJyYyeHHE, IpuUMeHeHue. JlencTteue Xxyopa W
XJIOPOBOJOPO/Ia HA OPTAHU3M 4YeJIOBEKa. BaykHENIIne XJIOpUAbl U UX HAXO0XKICHHUE B
IIPUPOJIE.

OOwmas xapaxkTepuctuka 31eMeHToB VIA-rpynmnbsl. OcoOOEHHOCTH CTPOEHHUs
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHune u ¢u3NYEeCKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOJa U CEpbl. AJJIOTPONHbBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XUMUYecKue CcBOMCTBa cepbl. CepoBOJOpO, CTpOeHHue, (U3NUEcCKue U
XUMUYECKHE CBOMCTBA. OKCHIABI CEPBl KaK MPEICTABUTENIN KHCIOTHBIX OKCHIOB.
CepHas kucioTa, puznueckrue 1 XUMHYECKHUe CBOMCTBA (00II1e KaK MpeIcTaBUTeNs
KJjlacca KHUCIOT M crnenuduyeckue). XUMHUUECKUE PEaKlMU, JieXkKallie B OCHOBE
IPOMBIIIJIEHHOTO CIoco0a MOJy4eHUs CEepHOM KuciotThl. llpuMenenue cepHOi
KUCIOThl. CONM CEepHOM KHUCJIOTHI, KayeCTBEHHAs peakius Ha CyJb(aT-HoH.
Haxoxnaenue cepsl U €€ COCOMHEHUN B INPUPOJE. XHUMHUYECKOE 3arpsi3HECHUE
OKpY>Kalollle cpeibl COCIMHEHUSIMU cepbl (KUCIOTHBIE OXIH, 3arpsi3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 MPEIOTBPAIICHHUS.



OOmast xapakrepucTuka 37eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, pacnpOCTPAHEHHE B MPUPOJIE,
duznyeckue u XxumMudyeckue cBoiictsa. KpyroBopot asora B mpupoae. AMMuUak, ero
bu3nUecKkue 1 XuMUYECKHUEe CBOMCTBA, MOJyyeHue U npuMmeHeHue. Conu aMMOHUS,
ux (pU3NUECKUEe U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MOJIydeHHe, (HU3UYECKUEe M XUMUYCCKUE
CBOMCTBa (0OmIME Kak TMPEACTAaBUTENST Kiacca KUCIOT W CHEIUPUUYECKUE).
Hcnonb30BaHre HUTPATOB U COJICH aMMOHMS B KAUECTBE MUHEPATIbHBIX YA00PEHUM.
XHUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arpsi3HEHUE BO3[yXa, MOYBBl M BOJOEMOB). Docdop, alIOTPOIHBIC
moaudukammu docdopa, uznueckre U xumudeckue cpoiictBa. Okcua docdopa
(V) u dochopnas kucmorta, HU3NIECKUEe W XUMUYECKHUE CBOICTBA, MOJTyUYEHUE.
Hcnonb3oBanue (ochaTtoB B KauecTBE MUHEPATIbHBIX YAOOPEHUH.

O6mas xapakrtepuctuka snemMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIC CTENICHU OKUCIICHUS. Y TJIepO1, AJTIOTPOITHBIE MOTU(DHUKAITNH,
pacnpocTpaHeHue B NpUpoje, PU3NUECKHEe U XUMHUYECKHE CBOMCTBA. AncopOrus.
KpyroBopor yriepoma B mnpupozae. Oxcuawsl yriepoma, ux (Qusudeckue u
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, MOJy4YE€HUE U
NpUMEHEHHE. JKOJIOTHYECKUE MPoOJIeMbl, CBSI3aHHbIe ¢ OokcuaoM yriaepoaa (IV),
TUNOTE3a II00ATbHOTO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIN 3(QekT. YronbHas
KHCIIOTa U €€ COoiM, WX (PU3NYeCKHe W XUMHYECKHE CBOWCTBA, MOJYYCHHUE U
npuMmenenrne. KauecTBenHas peakius Ha kapOoHaT-uoHBL Mcmonb3oBaHue
KapOOHATOB B OBITY, METUITUHE, TPOMBITINIEHHOCTH U CETHCKOM XO3S1CTBE.

[lepBoHavasIbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMIEPUH, YKCYCHas! KUCIIO0Ta).
[IpupogHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA Ta3, He)PTH),
NPOAYKTBl WX TepepaboTku (OEH3WH), WX POJb B OBITY W MPOMBIILICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKaX, yriieBoJax — U UX
poii B JKM3HU UeJOBeKa. MaTepuaqbHOE €IWHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHHUIM.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHeHue. CoenMHEeHHs KpeMHUs B pupoe. O01me npeacTaBieHus 00 OKCHIE
kpeMmuus (IV) u kpemuueBoit kucinore. CUIMKaThl, UX UCIOJIB30BAHUE B OBITY, B
IIPOMBITIUICHHOCTH. BaXHEHIe CTpOUTENbHbIE MaTepHualibl: KEpamMHuKa, CTEKJIO,
IIEMEHT, OeToH, >Kene300eToH. [IpoOmeMbl 0€30macHOTO  UCIMOJIB30BAHUS
CTPOUTEIHHBIX MaTEPHAJIOB B IIOBCETHCBHOM KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3O0B HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMN Ha XJIOPHUI-UOHBI U HAOIIOACHUE TPU3HAKOB
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WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIHME (PU3NUECKHE W XHUMHYECKHE CBOHCTBA
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPHUAIIOB),
03HaKOMJIEHHE ¢ 00pa3liaMu XJIOPHUIOB (TaJIOTEHUIOB), O3HAKOMJICHHUE C 00pa3iaMu
ceppl M €€ COEOUHEHUSIMH (BO3MOXHO UCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
HaOJII0ICHUE TIpoliecca OOYTIIMBaHUA caxapa Moj IeUCTBUEM KOHLIEHTPUPOBAHHON
CEPHOI KUCIIOTHI, U3yUY€HNE XUMUYECKUX CBOMCTB pa30aBIeHHON CEPHOM KUCIIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHON PEAKIMU Ha CyJIb(aT-uoH ¥ HAOIIOACHUE TTPU3HAKa e
MPOTEKaHMs, O3HAKOMJICHHE ¢ (PM3MYECKUMHU CBOWCTBaMU a3oTa, (ocdopa u ux
coeMHEHUI (BO3MOXKHO HCIIOJb30BAaHUE BHICOMATEPHAIOB), 00pa3iaMi a30THBIX
u ocopHBIX ynoOpeHUi, MmoayuyeHue, coOupaHue, pacro3HaBaHHE U H3Y4YCHUE
CBOWCTB aMMHUaKa, MPOBEJACHHWE KAYECTBEHHBIX pPEaKlMil Ha MOH aMMOHHS U
dochar-noH W W3yuyeHHWE TPU3HAKOB MX MPOTEKAHUS, B3aUMOJCUCTBUE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MeJbl0 (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB), HU3YYEHHE MOJENEeH KPUCTAUIMYECKUX PEIIETOK aaMasa,
rpaduta, (QyuiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJCOpPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM W YCTPOWCTBOM MPOTHBOra3a, IOIY4YEHHE,
coOupaHue, paclio3HaBaHWE M M3YUYEHUE CBOWMCTB YTJIEKUCIOTO Trasa, MPOBEICHUE
KaueCTBEHHBIX PEAKIMIA Ha KapOOHAT M CHJIMKAT-WOHBI U U3yUYCHHUE MPU3HAKOB UX
MPOTEKAHMS, O3HAKOMJICHUE C TMPOAYKIUEH CHIMKATHOW MPOMBIILUICHHOCTH,
pelIeHre SKCIEPUMEHTAIBHBIX 3a7a4 Mo TeMme «BakHeilne HeMeTalulbl U X
COECTMHEHUSD.

MeTaJibl 1 MX COeIMHEHUS

OO01mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux mnonoxeHusa B Ilepuomnyeckor cucremMe XUMHYECKUX 3yneMeHToB [[. U.
MengneneeBa u crpoeHus aToMoB. CTpoeHue meTamuioB. Merauyeckasi CBsA3b U
METAJUIMYECKas ~ KpUCTa/UIMUecKas  peme€Tka.  DJIEKTPOXUMUYECKUH  psll
HaIpspKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CrocoObl Mody4YeHusi MeTamioB. [loHSATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CIIOCOOBI 3aIIUTHI UX OT KOppo3uu. Criiael (CTalb, YyT'yH, JIOPATIOMUHHMA, OpOH3a)
U UX PUMEHEHUE B OBITY U TIPOMBITIUICHHOCTH.

[Ilenounsie mMeTambl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemeHtoB . M. MenzaeneeBa, CTpO€HHUE MX AaTOMOB, HAXOXKJICHUE B IIPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). Okcuiabl u
TUAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHHe IIeNOYHBIX METaNIOB M HX
COCJIUHEHUU.

[[lenoyHO3eMeNbHBIE METAJUIBI MarHMii M KaJblUMW: IIOJIOKEHHE B
[Tepuoanueckon cucreMe Xxumru4ueckux 3yeMeHToB . . Menaeneesa, ctpoeHue nux
aTOMOB, HaXOXJEHUE B IIpupoe. PU3NUecKue 1 XMMUYECKUE CBOMCTBA MarHus U
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KaJiblusl. BaxkHeiiine coefuHeHns! KanbIus (OKCU, TUIPOKCU/I, colin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmroMuHMIL: TIoJI0KeHUE B [lepruoanyeckoil cucteMe XMMUYECKUX JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. PU3nUecKue u
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHbIE CBOICTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Keneso: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoac. Dusznyeckue u
XUMHUYECKHE CBOMCTRA *kene3a. OKkcuibl, rTuapoKcuabl U cou xenesa (1) u xxenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE ¢ OOpa3lamMu METaIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMM, M3Y4YEHHE  PE3yJbTaTOB KOPPO3HUH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJb30BAaHHWE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJIBI, IIPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOKHO  KCHOJIb30BAHHE  BHJIEOMATEPHUANIOB), MPHU3HAKOB  IMPOTEKAHUs
KaueCTBEHHBIX PEaKIuii Ha MOHBI: MarHus, KaJblMs, aTFOMUHUS, ITMHKA, xKeme3a (1)
u xenesa (II), menu (I), HaOmromeHME W OMHMCaHWE IPOIECCOB OKpaIlMBaHUS
IJJaMEHH MOHAMU HATpus, KaJlus U Kalblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX CBOWCTB THAPOKCHIA ATTFOMUHUS U
TUJIPOKCUIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 Mo TeMe «Baxueimme
METaJUIbl U KX COCTUHEHUS».

XUMHA 4 OKPYKaWIIas cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XUMHUUYECKUX 0KOrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYyXkarolled cpeabl (mpeaeibHas AOMyCTUMAas
KOHIIeHTpalus BeuiecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3KOJIOTHYECKUX
npobJieM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepualbl).

Mestcnpeomemmnuie ceasu

Peanu3zanuss mMeXOpeaMETHBIX CBSI3€M MpU KM3yYeHUM XUMHUU B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBISIOLIUXCS CUCTEMHBIMH ISl OTAEIBbHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.
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OOmue ecTeCTBEHHO-HAYUYHBIC TMOHSTHUS: HAy4dHBINH (DakT, rUmoTes3a, 3aKOH,
TEOpWs, aHalM3, CHUHTE3, KiacCUPUKANKA, TMEPUOAUIHOCTh, HAOIIOACHHUE,
OKCIIEPUMEHT, MOJCIUPOBAHNE, HW3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

dwusuka: MmaTepusi, aToM, AIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU/I, H30TOIIBI,
PaOaKTUBHOCTD, MOJIEKYJIa, AIEKTPUIECCKUI 3aps, MIPOBOJTHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, Ta3, PaCTBOP, pACTBOPUMOCTH, KPUCTATIINYECKAs
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, C€AMHUIBI U3MEPEHHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHLHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaJIbl, TOPHBIE TOPOIBI, TOJIE3HBIC
UCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3YyJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIEro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMs] XMMHH B €IMHCTBE Y4YEOHOH Hu
BOCIIMTATEIIbHOU JEATENBHOCTA B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOlIecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpOIeccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COL[MANIN3AIINN 00yJarOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCSA CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OpPHEHTAaUd W
PaCLIMPEHHE OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LIEHHOCTHOTO OTHOLIEHHUS K OT€YECTBEHHOMY KYJIBbTYPHOMY, HCTOPUYECKOMY
U HAYYHOMY HACIEIWIO, NOHUMAHMS 3HAYEHUS XUMHUYECKOM HAyKH B JKHU3HU
COBPEMEHHOr0 OO0IIEeCTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HMHQOpMaluein o
IIEPENOBBIX JOCTW)KCHUSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M MpPaBHIAX MEXJIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
I0JIE3HOH, y4eOHOUCCIIEJOBATENBCKOM, TBOPUECKON U IPYTUX BUAAX JEATEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW [EATETLHOCTH TIPU BBHITIOJHEHUU
y4eOHBIX, TO3HABATEIbHBIX 3aJa4, BBIMOJIHEHUH XHUMHUYECKHUX SKCIEPHUMEHTOB,
CO3aHUU Y4E€OHBIX IPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO U B3aUMOIIOMOIIIN
B IIpOILIeCcCE ATON y4eOHOM JesATeIbHOCTU, TOTOBHOCTU OIICHUBATh CBOE TMOBEJICHUE
Y TIOCTYIIKM CBOMX TOBApUILEU C MO3ULMH HPABCTBEHHBIX M IIPABOBBIX HOPM C
y4ETOM OCO3HAHUSA IMOCIEACTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOIINE
OCHOBY JUIsl IOHUMAaHMs CYIIHOCTH Hay4HOH KapTUHBI MUpa, IpeJCTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS IPUPOIBI, B3aMMOCBSA3SIX YEJIIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUM II0
XUMHH, HEOOXOIUMBIE Uil OOBSICHEHHS HAOJIIOJIa€MBIX IPOLECCOB U SIBJICHUM,
MO03HABATEJIbHOM, MH(POPMAIIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIIE
HABBIKOB CaMOCTOSITEIbHOM paboThl C y4eOHBIMM TEKCTaMH, CIPAaBOYHOMN
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JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMHU CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyUYEHHUI0 U TO3HAHMIO, JIOO03HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K €aMOOOpa3oBaHUIO, TMPOEKTHOM W  HUCCIEeI0BATENbCKOU
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIEHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIEM;

4) GopMupoBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHHME ILIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBbIA 00pa3 *U3HH, OCO3HAHWE MOCIEICTBUNA U
HEIMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOAMMOCTA COOJIO/IEHUS TpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHUuH ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M pPEabHOU KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPAaKTUUYECKOMY M3yUYEHHUIO ITpodeccuil u TpyJia pa3IuyHOro poja,
YBaXKE€HHE K TPYAY U pe3ysibTaTaM TPYJI0BOU AEATEIbHOCTH, B TOM YKCIIE HA OCHOBE
NPUMEHEHUSI  MPEAMETHBIX 3HAaHWM 1O  XHWMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUTyAIbHON TPACKTOPUHU MPOAOKEHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
WHTEPECOB U CITIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON eITEIHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B PO(HECCUOHATBLHOM CpeIe;

6) 3K0J10rH4ecKOro BOCIMTAHUSA:

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UICTOUYHUKY JKU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHUMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznYeCKOMY M TICUXHYECKOMY 3/I0pOBBIO, OCO3HAHUE IEHHOCTU COOJIIOCHUS
paBuJI O€30MACHOTO MOBEICHUS IpU padOTe ¢ BELIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAIOIIMX 3J0POBbIO U KU3HU JIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEed IPUPOIHON CPENOU, I ITOBBIICHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00ANIbHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTel WX PEeIIeHUs MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTHYECKOTO MBILLJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wmeTanpeaqMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYMMBbIC IS
dbopMHpOBaHUS MUPOBO33pEHHUS O0IIEHAYYHbIE TOHITHS (3aKOH, TEOPHsl, TPUHIIUII,
runore3a, (Qakr, CUCTEMa, MPOLECC, OIKCIEPUMEHT U JPYyroe.), KOTOpbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O LEIOCTHOU
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HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (HOpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO Y4eOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1efiCTBUS

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
MOHATHUS J1J1s1 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCHU(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJEeHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TIO aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCEe INO3HAHUS TOHATUA (NIPEAMETHbIE U
METanpeIMETHbIEC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEINIU, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBLIBATH MIUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmyrna W YypaBHEHHUE
XUMHUYECKON PEAKIMU — MPU PEUICHUH Y4eOHO-IT03HABATENbHBIX 33/]1a4, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIAITH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
IPOTUBOPEYHS B U3YHAEMbBIX MPOLECCAX U SIBICHUSIX.

Bba3oBble ucciienoBarebcKye 1eHCTBUSA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHWUS, & TAK)KE B Ka4e€CTBE OCHOBBI JIsl POPMUPOBAHUS THUIIOTE3HI TIO MIPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHUIA;

NpUOOpPETEHUE OINbITa MO TUIAHUPOBAHWIO, OPTraHU3alMM U MPOBEJACHUIO
YYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOJNI0JaTh 3a XOJOM Iporiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (GopMyarpoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJieJITaHHOM paboTe.

Pa6oTa ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh W HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIApHAsg JUTEeparypa XHUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJIOCTOBEPHYIO UH(OPMAIHIO;
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YMEHHE MPUMEHATh Pa3INYHbIE METOJbl W 3aMpOoChl MPU MOHMCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIWUX JAHHBIX, HEOOXOJWMBIX I BBIMOJTHEHUS
y4eOHBIX U TO3HABATENbHBIX 33/a4 OMpPeneIEHHOrO TUIIA, MPUOOPETEHHUE OIbITA B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUM,
OBJIQJICHUE KYJIbTYPO aKTUBHOI'O MCIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIILHYIO ()OpMY MpECTaBICHUS HHHOPMAITIHN U
WUIIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMH CXEMaMH, JHarpaMMaMu,
apyrumMu opmamMu rpadyKu U UX KOMOWHALMSIMU;

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaThL B IIpollecce Y4YeOHOW U
UCCJIEI0BATENHCKONW JEATEIbHOCTH MH(POPMALUIO O BIUSHUU MPOMBILIIIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSIHUE OKPYKAKOLIEH NPUPOTHON
Cpenbl.

KoMMyHUKAaTHBHBIC YHHBEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

YMEHUS 33]1aBaTh BOIPOCHI (B X0JI€ IUAJIOTA U (UJTK) TUCKYCCUHU) IO CYILIECTBY
oOcyxgaeMoil  TeMmbl, (OPMYIUPOBATH CBOM IMPEAJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS MPEJITI0KEHHOM 3a/1auu;

YMEHUSI  MOPEACTABIATh  MOJYYEHHbIE  PE3yJbTaThl  MO3HABATEIBHOMU
JNEATEIBHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; JeJaTh IPE3EHTALUIO
pEe3yAbTaTOB BBINOJHEHHUS] XUMHUYECKOTO JKCIIEPUMEHTa (JJaOOpaTOPHOIO OIbITa,
J1abopaTopHOI pabOTHI MO MCCICTOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MIO3HABATEIbHOM WM HMCCJIEAOBATEIBCKOW  JESITENBHOCTH  INPU  PELICHUHU
BO3HMKAIOIIMX MpPOOJeM Ha OCHOBE yuy€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOpPJIUHAIUS
COBMECTHBIX JEHCTBUW, ONPEACICHUE KPUTEPUEB IO OLCHKE KayecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIC YyHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACIISATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYIIECTBJISATh, KOHTPOJUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanboiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
NIO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIbBHO COCTAaBJISATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUA C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIIEHMBAaTh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBICHHOW €U, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE/1JIaraeMbl€ B YCIOBUU 3aJaHUMN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlOIIMMHCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI
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NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmact «XUMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0 HOBOIO  3HAaHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYaIlUsIX.

K konIy oOyuenus B 8 kyacce npeiMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YYaIOUIUXCSl YMEHHUI:

e PpACKpBIBATH CMBIC OCHOBHBIX XMMHUYECKHX MMOHATHI: aTOM, MOJEKYIa,
XAMHUYECKUN DJIIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHWE, COJb, DAJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJICHUS, XMUMHYECKasi PEaKius, KiacCUu(PUKaius peakiuii: peaxiuu
COCAUHEHHUSI, PEAaKUUMU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPeaKuuu
o0MeHa, IK30- U IHIAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 3P(DEKT peakiinu,
SJIPO aToMa, dJIEKTPOHHBINA CIIOM aToMa, aTOMHAsi OpOUTAITb, paInyC aTOMa,
XUMHUYECKasl CBA3b, MOJSPHAST U HEMOJISIPHAS KOBAJIEHTHAs CBS3b, MOHHAS
CBSI3b, WOH, KAaTHOH, AaHWOH, pAacTBOpP, MaccoBasi JOJi1 BEIIEeCTBa
(mpolLieHTHAsl KOHIIEHTpAIusI) B pacTBOpPE;

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

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

e ONpENeNsATh BAJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOHW CBS3M (KOBAJICHTHAasS W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomuueckoro 3akoHa J[. W. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XMMHUUYECKUX 3JIEMEHTOB OT MX moJioxkeHus B llepronuueckoil cucreme,
3aKOHOB COXPAHEHHSI MAaCChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHAa ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabMuuHy0 ¢opmy Illepuonnyeckoi
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3MyaTh TMOHITUS «TJIABHAA
noarpynna (A-rpynmna)» u «mnodounast noarpymnmna (b-rpynma)», mansie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE MMEIOTCS B
tabmune «llepuoguueckass cucTteMa XuUMHYeCKuX »dyemeHToB [J[. W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHUKAMH CTPOEHUS aTOMOB
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XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij Aapa, 001Iee Yuciio SJIEKTPOHOB U
pacmpeneneHnue ux 1mo AIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBRA,
XUMUYECKHE peakuuud (M0 YMCIy U COCTaBy YYACTBYIOLIUX B pPEAKIUU
BEILIECTB, M0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

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

BBIYHCIIATh OTHOCUTEIEHYIO MOJICKYJIIPHYIO U MOJISPHYIO MacCChI BEIIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmyie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIuu;

MPUMEHSTH OCHOBHBIC OTIEPAIUU MBICIIUTEIILHOMN NEITETbHOCTH — aHATIN3 U
CHUHTE3, CpaBHEHHE, O0O0OOIIEHHE, CHCTeMaTH3alluio0, KiIacCHU(UKAIHIO,
BBISIBJICHUE MPUYMHHO-CJIEJACTBEHHBIX CBSI3€M — JJII M3y4YEHHUS CBOWCTB
BEIIECTB M XHUMHYECKUX pEaKIUui, eCTECTBEHHO-HAyYHbIE METOJIbl
MO3HAHUS — HAONIOJCHHUE, W3MEpPEHUE, MOJICIUPOBAHMUE, AKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

CJIeI0BATh MPABUIIAM MOJ30BAHUS XUMUYECKOM MOCY101 U 1a00paTOPHBIM
o0opynoBaHMEM, a TakKe IMpaBUjiaM oOOpalleHusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMU II0 BBINOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB IO TIOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoAa W KHUCIOpPOAA), MPUTOTOBJICHUIO PACTBOPOB C OINpPEICIEHHON
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOJIUTH
XUMHUYECKHE IKCIMEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT ¢ TIOMOIIbIO MHJIUKATOPOB (JTaKMycC, heHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xonIy oOydenus B 9 kjiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUIN:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX MOHATHWA: XUMHUYECKHUM
JJIIEMEHT, aTOM, MOJEKYyJ1da, HOH, KaTHOH, AaHWOH, NPOCTOE BEIIECTBO,
CJIO’KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKas peaKIusi, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd,  MOJib, MOJISIPHBIM  00BEM,  pacTBOp,  DJICKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U
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HEOOpaTUMBbIE PEaKIMH, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENb, BOCCTAHOBUTEINb, OKUCIEHUE U BOCCTAHOBIIEHHE, AJTIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBaJIeHTHaH, WOHHAas,
MeTajuInyecKas ), KpucTaInyeckas pemeTka, Koppo3usi METauioB, CIIABHI,
CKOpPOCTh XMMHYECKOW pEAKUHH, MPEIETbHO AOMYCTHMAasi KOHLIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MIPUMEHSIThH 3TU TIOHATHUSA MPU ONMCAHUH BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JJI COCTaBJ€HHS (HOpMys
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIUIM;

ONPEACIISITh BAJIGHTHOCTh U CTENEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEKHOCTh BEIIECTB K
ONPEACIIEHHOMY KJIacCy COEAMHEHUM 1o (QopmyiaM, BUJ XUMHUYECKOU
CBA3U (KOBaJE€HTHasi, HOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij MOHA 10 XUMHUUYECKOU (opmyJie, XapakTep Cpeabl B
BOJIHBIX PACTBOPAaX HEOPTaHUYECKUX COCAMHEHUU, TUM KPUCTATIUNYECKOU
PEHIETKN KOHKPETHOTO BEIECTBA;

packpsiBath cMmbIich [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OINHUCBhIBAaTh W XapaKTEPU30BATh
tabnmmunyio Gopmy [leproamdeckoil cUCTEMbl XMMHYECKUX DJIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas mnoArpymmna (A-rpynma)» U «mooodHas
noarpynna (b-rpynma)», manble U OOJbIIHME TEPUOILI, COOTHOCHUTH
0003HauYeHUs, KOTOPhIE UMEIOTCS B IEPUOANYECKOMN TabJIUIIE, C YHUCIIOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsn  Aapa, oOIIee YHCIO DSJEKTPOHOB M paclpenesieHHe UuX IIo
AJIEKTPOHHBIM CJI0SIM), OOBSACHSITH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB 3JIEMEHTOB M HMX COCIAMHEHUN B Mpeesiax MallbIX MEepUOAOB U
TJIABHBIX TOJATPYMI C Y4ETOM CTPOCHUS UX aTOMOB;

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKUE peakiuu (10 YKMCIy M COCTaBY YYacCTBYIOIIMX B pPEaKIHUU
BEIIECTB, N0 TEIJIOBOMY 3(P(HEKTy, 0 M3MEHEHHUIO CTEMEeHeHd OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIUUUECKHE XUMHYECKHE
CBOWMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAasi OMNUCAHUE
npuMepaMl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKLINM;

COCTaBJIATb YPABHEHUSA DJEKTPOJUTUYECKOW JNHCCOLMALMU  KHUCJOT,
LIEJIOYEN U COJIEH, TOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIMH HOHHOTO
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oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IMYHBIX KIACCOB;

e PAaCKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMA;

e TMPOTHO3MPOBATH CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT HX CTPOEHUA,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »3JeMeHTa Mo (opmyie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIU;

e COOJIFOATH MPaBUJIA TIOJIH30BAHUSI XUMHYECKOU MOCYI0N 1 TaOOpaTOPHBIM
o0opynoBaHMEM, a TakKe TMpaBuja oOOpalleHusi C BEIIECTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMU IO BBINOJHEHUIO J1A0OPATOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJIYICHHUIO M COOUPAHUI0 Ta3000pa3HbIX BEIIECTB
(aMMuMaka M yriaeKkuciioro rasa);

e TPOBOJUTH PEAKIINH, TIOJITBEPKIAIOIINE KAYECTBEHHBIA COCTAB PA3IMYHBIX
BEIIIECTB: PACMO3HABATH OMBITHBIM IMYyTEM XJIOPHUI-, OpOMUA-, HUOAMI-,
kapOoHat-, docdar-, cunukar-, cyiabdar-, THUIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJJIOB, MPUCYTCTBYIONIHNE B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

e TPUMEHATH OCHOBHBIEC OTIEPALIMH MBICIUTEILHON ACSTENbHOCTH — aHATU3 U
CUHTE3, CpaBHEHUE, 0000I1IEHNE, CUCTEMAaTH3alIMIO, BBISIBIIEHUE TPUUUHHO-
CJIEICTBEHHBIX CBSI3€W — JJI1 U3YYEHHS] CBOWCTB BEILECTB M XMMHUYECKUX
peakiuii, €CTECTBEHHO-HAYYHBIE METOJbl TIO3HAaHUS — HaOII0IeHUE,
U3MEpPEHUE, MOICIIMPOBAHNE, IKCIIEPUMEHT (PEaTbHbIN 1 MBICJICHHBIN ).

MATEPUAJILHO-TEXHUYECKAS BA3A «IIKOJIbHOIO KBAHTOPHUYMA»,
HCIIOJIB3YEMOT O JJISI PEAJIN3AIIMA OBPA3SOBATEJIBLHOM ITPOI'PAMMBI
O XUMHUHA 14 8 U 9 KITACCOB.

MarepuansHo-TexHUYecKas 06a3a «I1IkoTpHOT0 KBaHTOPHYMay BKIIOYAET B
ce0s coBpemeHHoe obOopynoBanue Releon, coBpeMeHHBIE M KITACCHYECKUE
puOOpHI.

Hudposas (komnbroTepHas) gadoparopus (LIJI), nporpammuo-
annapaTHbIA KOMILIEKC, CHCTeMA JaTYNKOB — KOMIUIEKT y4eOHOTO
000py10BaHus, BKIIOYAIOIINI U3MEPUTEIbHBIN OJI0K, MHTEP(EC KOTOPOTro
MI03BOJISIET 00ECTIeUNBATh CBSI3b C IEPCOHATBHBIM KOMITBIOTEPOM, U HAOOp
JaTYNKOB, PETUCTPUPYIONINX 3HAYCHUS PA3TMYHBIX BETHMUUH.

21



JaTyuk TeMneparypsl IVIATUHOBBIA — MPOCTON U HAAEKHBIN NATUHK,
MpeIHA3HAYCH JJ1s1 U3MEPEHUS TEMIIEPATYPhl B BOJHBIX PACTBOPaxX M B ra30BbIX
cpenax. Umeet pasnuunblil Auana3zoH uaMmepenui ot —40 go +180
°C. TexHHMYECKHE XapaKTEPUCTUKHU JATUMKA YKa3aHbl B UHCTPYKIIMU T10
AKCILTyaTalllH.

JlaT4YnK TeMIepaTypbl TEPMONAPHBIN NPEHA3HAUCH ISl U3MEPEHUS

temmnepatyp 10 900 °C, ucnoyib3yeTcs MpU BHIMOJHEHUH padOT, CBA3aHHBIX C
U3MEPEHUEM TEeMIIepaTyp IMJIaMEHH, TUIABJIICHUS U PA3JI0KEHHS BEIIECTB.

JMaTuyuk pH npennasHaden 111 ©3BMEpEeHUs BOJOPOHOTO Moka3arens (pH).
Hunanazon uzamepenuii pH ot 0—14. OH ucnonb3yercs 1y U3MEpEeHUs
BOJIOPOJHOTIO MOKA3aTeIsl BOJHBIX PACTBOPOB B PA3JIMYHBIX HCCIIETOBAHUAX
00BEKTOB OKPY>KAIOIIEH CPEIBL.

JlaTYUK ONTHYECKOM IIOTHOCTH (KOJIOPUMETP) — INpEIHA3HAYEH IS
MU3MEPEHUS ONITUYECKOMN IUIOTHOCTH OKPAILLICHHBIX PacTBOPOB. Vcronb3yercs npu
nuzydeHuu tem «PactBopb», «CKOPOCTh XUMHUYECKUX PEAKLIAI, ONPEAEICHUH
KOHLICHTPALMX OKPALIEHHBIX MOHOB WM COCIMHEHUHN. B KOMIUIEKT BXOJAT
JATYUKH C PA3JIMYHON JJIMHOW BOJIH MOJIYTIPOBOJHUKOBBIX HCTOYHUKOB CBETa: 465
u 525 uM. OOBEM KIOBETHI COCTaBISAET 4 MII, JJIMHA ONTUYECKOTo MyTH — 10 MM.

JlaTuMK 3J1eKTPONPOBOIHOCTH NPEAHA3ZHAYECH I U3MEPEHUS YICIbHON
AIEKTPONPOBOJHOCTH KHUJIKOCTEW, B TOM YUCIIE U BOAHBIX PACTBOPOB BELIECTB.
[IpumeHnsieTca npu U3y4eHUU TEOPUHU IICKTPOIUTUYECKON TUCCOLMALINH,
XapaKTEPUCTHUK BOJHBIX PACTBOPOB.

JlaTuuK XJI0PUA-UOHOB HCIIOIB3YETCS JJIsl KOJIMYECTBEHHOTO ONPEICICHUS
COAEP>KaHUS MOHOB XJIOPa B BOJHBIX pacTBOPax.

JlaTYMK HUTPAT-UOHOB NPEIHA3HAYEH ISl KOJIMYECTBEHHOTO OIPEICIICHUS
HUTPATOB B PA3IMYHBIX 00BEKTAX OKPYKAIOIIEH CPEIbI.

Muxpockon nudgpoBoii npeaHa3HAuYCH IJ1s1 U3ydeHUsT (POPMbI KPUCTAIIIIOB U
HAOJIOICHUS 32 POCTOM KPHUCTAJIIOB.

JlaTYMKH KHCJI0POJA M YIJIEKUCJIO0T0 ra3a npeaHa3HavueHbl 71 H3MEPCHUS
KOJINYECTBA T'a30B B BO3/IyXe, OKPYXKAIOIIeH cpejie.

IIlnanupyembie pe3yJbTaTbl OCBOCHHMS Y4YeOHOrO mpeaMeTa XHMHHM C
ucnojb3oBanueM odopyaosanus «IlIkoasHoro Kpantopuymar.

JIMYHOCTHBIE Pe3yJbTAThI

OOGy4aronuicst HOJIyYUT BO3MOXKHOCTD JiJIsl (DOPMUPOBAHUS CIEAYIOIINX
JIMYHOCTHBIX Y Y /1:

* OlpeJieNieHe MOTUBAIIMY U3YyUYE€HUSI yueOHOro MaTepuaa;

* OLICHMBAHKE YCBAaUBA€MOTO y4eOHOr0o MaTepuaia, UCXO/I U3 COI[UATbHBIX U
JIMYHOCTHBIX IIEHHOCTEH;
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* MIOBHITIICHUE CBOETO 00Pa30BaATEIHLHOTO YPOBHS U YPOBHS TOTOBHOCTH K
U3YYEHUIO OCHOBHBIX UCTOPUUYECKHUX COOBITUH, CBA3aHHBIX C UICTOPUEH Pa3BUTHS
XAMHH U 00IIeCTBA;

* 3HaHHE MPABUJ OBEJAECHUS B UYPE3BBIYANHBIX CUTYAIUAX;

* OLICHUBAHKE COLMAIBbHOM 3HAYNMOCTH NMPO(DECCUi, CBI3aHHBIX C XUMUEH;

* BJIaJICHUE MIpaBUJIaMu 0€30MacHOr0 OOpaIlleHUs C XUMUYECKUMHU BEIlIeCTBAMU U
000py1I0BaHUEM, MPOSIBIICHUE YKOJIOTUYECKON KYJIbTYPHI.

MeTtanpeameTHbie pe3yJbTaThl

PerynsatrBHbIE

OOyuaromuncs MOIyYUT BO3MOKHOCTD JIJIs1 (HOPMHUPOBAHUS CIEAYIOIINX
perynsaTuBHbIX Y Y /1:

* [[eJIernoJaraHue, BKII04ast IOCTAaHOBKY HOBBIX IIeJieH, mpeoOpa3oBaHue
MPaKTUYECKOM 3a/1a4Ml B IO3HABATEIbHYIO, CAMOCTOATEIbHBIN aHANIU3 YCIOBUI
JOCTHKEHHUSI 11€JIM HA OCHOBE Y4€Ta BBIJICJICHHBIX YUUTEJIEM OPUEHTUPOB ICUCTBUS
B HOBOM Y4eOHOM Marepuare;

* IJTAHUPOBAHUE TIYTH JOCTYKCHHSI IICIICH;

* YCTaHABJIMBAHHKE IIEJIEBBIX PUOPHUTETOB, BHIICIICHUE aTbTEPHATHBHBIX
CIOCOOOB JIOCTHKEHUS 1IeTTU U BBIOOp Hanbosee 3 PeKTUBHOTO Crocooa;

* YMEHHE CAMOCTOSITEIIbHO KOHTPOJIUPOBATh CBOE BPEMS M YIIPABJISAThH UM;

* yMEHUE MIPUHUMATh PEIICHUS B MPOOJIEMHON CUTYaIINH;

* IOCTAHOBKA YYEOHBIX 3a7a4, COCTaBJICHHUE TUIaHA U TTOCJIEI0BATEIILHOCTH
JICCTBUM;

* opranuzaius pabo4ero MecTa Mpu BHITTOJIHEHUH XUMUYECKOTO IKCTIEPUMEHTA;
* IPOTHO3UPOBAHUE PE3YJIBTATOB 00yUEHUsI, OIICHUBAHNE YCBOCHHOTO MaTepuara,
OIICHKA KaueCTBa U YPOBHSI MOJYyYEHHBIX 3HAHUH, KOPPEKIIMS IJIaHa U criocoda
JEUCTBUS MTPU HEOOXOIUMOCTH.

Ilo3HaBaTEIbHbIC

OOyyaromuics Moay4yuT BO3MOKHOCTb JIJIs1 GOPMHUPOBAHUS CIEAYIOIIHUX
MO3HaBaTeIbHbIX Y Y [1:

* IOMCK U BbIJIETICHIE UHPOPMALINH;

* aHaJIM3 YCJIOBUHM U TpeOOBaHUM 3a/1a4uu, BHIOOP, COMOCTABICHUE U 00OCHOBaHUE
criocoba peleHus 3a1a4u;

* BEIOOp HanboJsee 3PPEKTUBHBIX CIOCOOOB PEIICHUs 3a]]a4l B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBUH;

* BBIJIBIDKEHUE U 000CHOBAHWE THIOTE3bI, BEIOOP crioco0a e€ MpoBEPKY;

* CaMOCTOSITEIPHOE CO3/IJaHUE AITOPUTMA JIEATEILHOCTH MPU PEIICHUH MPOOIIeM
TBOPYECKOTO M MIOUCKOBOTO XapaKTepa;

* YMEHUS XapaKTEePU30BaTh BEIECTBA MO COCTABY, CTPOCHHUIO U CBOWCTBAM;

* OITMCHIBAHUE CBOMCTB: TBEPJBIX, )KHIKUX, Ta3000pa3HBIX BEIICCTB, BHIJICTICHUE
WX CYIIECTBEHHBIX IMPU3HAKOB,;

* N300payKeHNE COCTaBa MPOCTEHUIIUX BEIIECTB C MOMOIIBI0 XUMHUYECKHUX (OPMYII
U CYIIHOCTH XMMHYECKUX PEAKIIMHA C IIOMOIIIBI0 XHUMHUYECKUX YPaBHEHUI;
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* IpOBeIeHUE HAOTIOACHHI, OTICAHNE TPU3HAKOB U YCIOBUN TEUEHUS
XMMHUYECKUX PEAKLIUi, BBIMOJIHEHNE XUMUYECKOTO KCIIEPUMEHTA, BHIBO/IBI HA
OCHOBE aHaJIM3a HAOJIIOIEHUH 3a HKCIIEPUMEHTOM, PELICHUE 3a/]ay, II0JyUEHHUE
XUMHUYECKON MHPOPMAIUHU U3 Pa3INYHbIX HCTOUHUKOB;

* YMEHHME OPTraHU30BbIBaTh UCCIIETOBAHUE C LIETIbIO IPOBEPKU TUIIOTES;

* YMEHHE JIe1aTh yMO3aKIOUeHHs (MHAYKTUBHOE U 110 aHAJIOTUH) U BBIBOBI;

* yMEHHE 0OBEKTHBHO OIICHUBATH MH()OPMAIIUIO O BEIIECTBAX M XUMUYECKIX
nporeccax, KpUTHUYEeCKH OTHOCUTHCS K TICEBAOHAYYHON HH(pOpMaLIHHL.
KomMMyHHKAaTUBHBIE

OOy4aromuiics MoJIy4uT BO3MOXKHOCTH JIJIs1 POPMUPOBAHUS CIETYIOIINUX
KOMMYHUKATUBHBIX Y Y 1:

* [I0JJHOE ¥ TOYHOE BBIPAKEHHUE CBOUX MBICIIEN B COOTBETCTBUU C 3aJja4aMH U
YCIOBUSIMU KOMMYHUKAIIUH;

* aJICKBATHOE HUCIIOJIb30BAHUE PEUEBBIX CPEACTB JUISl yUacTUsl B AUCKYCCUU U
apryMeHTalluy CBOEH MO3ULMH, YMEHHE MIPEACTABIIATE KOHKPETHOE COAEPIKAHUE C
COOOIIEHUEM €ro B MMCbMEHHOW U YCTHOU (hopme, oripeiesieHne crnoco0oB
B3aUMOJIEUCTBUS, COTPYTHUYECTBO B IOUCKE U cOOpe HHPOpMALINH;

* y4acTHe B IHAJIOTE, IJIaHUPOBAHKUE OOIIMX CIIOCOO0B PabOThI, MPOSIBICHUE
YBOKHUTEIHLHOTO OTHOIICHHUSI K IPYTUM YUaIIUMCS;

* OTIMICAaHME COJICP KAHUS BBITIONHSIEMBIX JICUCTBUM C IEJIbI0O OPUCHTUPOBKH B
IPEIMETHO-IIPAKTUYECKOHN 1eATEeIbHOCTH;

* YMEHHUS YUUTHIBATh Pa3Hble MHEHHS U CTPEMHUTHCS K KOOPIMHAIIUHU Pa3IUYHbIX
HO3UIMI B COTPYAHUYECTBE;

* (hopMynHpoBaTH COOCTBEHHOE MHEHHE U MO3UIUIO, apTYMEHTUPOBATH U
KOOPAMHHUPOBATH €€ C MO3UIMAMH MAPTHEPOB B COTPYIHUYECTBE MIPHU BHIPAOOTKE
0OLIEero penieHust B COBMECTHOU JAESITeIbHOCTH;

* OCYIIECTBIJIATH B3aUMHBIA KOHTPOJIb U OKa3bIBaTh B COTPYAHHUUECTBE
HEO0OXOIMMYIO B3aMOTIOMOIIIb;

* [UIAHUPOBATH OOLIUE CIIOCOOBI PAOOTHI; OCYLIECTBISITH KOHTPOJIb, KOPPEKIIHIO,
OLICHKY JIeCTBUI MapTHEPA, YMETh yOEK1aTh;

* HCMOJb30BATH aJICKBATHBIE SI3IKOBBIE CPEICTBA I OTOOPAKEHUSI CBOUX
YYyBCTB, MbICJIEH, MOTUBOB U OTPEOHOCTEN; 0TOOpaxaTh B peuu (OMHCAHUE,
00BsICHEHHE) COIep )KaHNe COBEPIIAEMBIX JIEHCTBUH, KaK B (hOpMe TPOMKOI
COLIMAJIM3UPOBAHHON peuH, Tak U B (hopMe BHYTPEHHEH peun;

* pa3BUBaThb KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YS CPEJCTBA YCTHOM U
NUCHbMEHHOW KOMMYHMKAIUH NPU paboTe ¢ TEKCTaMH y4eOHUKA U
JIOTIOJIHUTEIbHON JIUTEPATYPOM, CIPABOYHBIMU TAOIUIIAMU, IPOSBIISATH
TOTOBHOCTB K YBa)KEHUIO NHOM TOUKU 3pEHUSI IPU OOCYX ACHUU PE3YJITATOB
BBITNIOJTHEHHOM pa0OTHI.

IIpenmeTHbIe pe3yJibTaThI

OOyyaromuiicss Hay4uTCs:

* IPUMEHATH OCHOBHBIE METO/IbI IO3HAHUS: HAOIIOACHUE, U3MEPEHUE,
HKCIIEPUMEHT;
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* OIMCBIBATh CBOMCTBA TBEPIBIX, KUAKUX, TA3000pa3HBIX BEIIECTB, BHIACISI UX
CYILLECTBEHHBIE TPU3HAKY;

* PacKpbIBaTh CMBICII 3aKOHA COXPAaHEHUSI MacChl BELIECTB, aTOMHO-MOJIEKYJISIPHOM
TEOpUH;

* pa3ianyaTh XMMUYECKUE U PU3NYECKUE SIBICHUS, HA3bIBaTh IPU3HAKU U YCIOBUS
IPOTEKAHUSI XMMUUECKUX PEaKIIN;

* coOoAaTh nMpaBuiia 6€30MacHO pabOThI TPU MPOBEICHUHN OMBITOB;

* [10JIH30BAThCSI TAOOPATOPHBIM 000PYIOBAHUEM U MOCY/IOM;

* [I0JIy4aTh, COOMPATh ra3000pa3HbIE BEIIECTBA U PACIIO3HABATH UX;

* XapaKTepu30BaTh GU3NYECKUE U XUMUYECKIE CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COEAMHEHUMN, IPOBOJAUTD OTBITHI, TOATBEPKIAIOIIHE
XMMHYECKHE CBOMCTBA U3yUYEHHBIX KJIACCOB HEOPTaHMUECKUX BEILECTB;

* PacKpbIBaTh CMBICI MOHSATHUS «PACTBOP», BBHIYUCISATH MAaCCOBYIO JOJIO
PacTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBUThH PACTBOPHI C OMPEAEIEHHON
MacCOBOM 1071€i1 pacTBOPEHHOTO BEIIECTBA;

* XapaKTepU30BaTh 3aBUCUMOCTh (PH3UIECKIX CBOMCTB BEIIECTB OT TUIIA
KPUCTATMYECKON PEIETKH, OMPEESATh BUI XUMHUECKOH CBSI3U B
HEOPTaHUYECKUX COCTMHEHUSX;

* PaCKpBIBaTh OCHOBHBIE MOJIOXKEHHS TEOPUH IEKTPOIUTHIECKON TUCCOLIUAIINH,
COCTaBIISITh YpaBHEHUS DJIEKTPOIUTHUECKON AUCCOIMAIIMH KUCIIOT, IIeTOYeH,
COoJIeH M peakInii HOHHOTO OOMEHa;

* PacKpbIBaTh CYITHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKLIUH,
OIpPEAEIATh OKUCIUTENb U BOCCTAHOBUTENb, COCTABIIATh YPABHEHUS
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH.

* Ha3bIBaTh (PAKTOPBHI, BIUSAIONINE HA CKOPOCTh XUMHUECKON pEaKIINH;

* XapaKTepU30BaTh B3aUMOCBS3b MEKIY COCTAaBOM, CTPOCHUEM U CBOWCTBAMU
HEMETAJUIOB U METAJIOB;

* IPOBOJUTH OMBITHI MO MOTYYCHUIO U U3YYECHUIO XUMUYECKUX CBONUCTB
pa3IMYHBIX BEIIECTB;

* IPaMOTHO 00paIaThCs C BEMIECTBAMU B TTOBCEHEBHOM KU3HH.

Oﬁyqamumﬁcsl MOJIYYUT BO3MOKHOCTb HAYYUTHCSH .

* BBIJIBUTATh U MIPOBEPSATH SKCIIEPUMEHTAIBHO TUIIOTE3bI O XUMUYECKUX CBOMCTBAaX
BEIIIECTB HA OCHOBE UX COCTaBa U CTPOCHUS, UX CITIOCOOHOCTH BCTYNAaTh B
XUMHYECKHUE PEAKIIMU, O XapaAKTEPE U MPOAYKTAX PAZTUYHBIX XUMUUECKHUX
peakuuit;

* XapaKTEepU30BaTh BEIMIECTBA IO COCTABY, CTPOCHUIO U CBOMCTBAM, yCTAHABIMBATh
MPUYUHHO-CJIEACTBEHHBIE CBSI3U MEKY JJAHHBIMU XapaKTEPUCTUKAMU BEIIECTBA,;

* COCTaBJISITh MOJICKYJISIPHBIE U MOJIHBIE HOHHBIE YPABHEHUS MO0 COKPAILIEHHBIM
VOHHBIM YPAaBHECHUSIM;
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* IPOTHO3UPOBATH CIIOCOOHOCTH BEILIECTBA MPOSBISATH OKUCIUTENbHBIE HITH
BOCCTAaHOBUTENIbHBIE CBOWCTBA C YUETOM CTENEHEW OKUCIIEHUSI SJIEMEHTOB,
BXOJSILIIUX B €r0 COCTaB;

* BBIJIBUTATh U MPOBEPSITH SKCIIEPUMEHTAIIBHO TUIIOTE3bI O PE3yJIbTaTax
BO3/ICICTBUS pa3INYHbIX (PAKTOPOB Ha U3MEHEHNE CKOPOCTH XUMUYECKON
peakuuu;

* HCIIOJIb30BATh MPUOOPETEHHBIE 3HAHUS ISl SKOJIOTUYECKH TPaMOTHOTO
IIOBEJICHUS B OKPY KAIOILEH Cpele;

* UCII0JIb30BATh MPUOOPETEHHBIE KIIFOUEBbIEe KOMIIETEHIIUH MPU BHIMOIHEHUN
IPOEKTOB U PEUICHUH y4eOHO-UCCIIeI0OBATENbCKUX 3a1a4 M0 U3YUYEHHUIO CBOMCTB,
coc00O0B MOJTyYEHUs U paclio3HaBaHUS BEILIECTB;

* 00BEKTUBHO OLIEHWBATh HH(OPMAIIMIO O BEIIECTBAX U XMMHUECKHUX MPOIECCax;
* 0CO3HABATh 3HAYECHHUE TEOPETUUECKUX 3HAHUM IO XUMUU ISl IPAKTHYECKOU
JESTEIIBHOCTH YEJI0BEKA;

* CO3/1aBaTh MOJIEIN U CXEMBI IJIsl PEIICHHs YUYEOHBIX U MO3HABATENbHBIX 33]1a4;
MOHUMAaTh HEOOXOIUMOCTh COOJIOICHUS PEANUCAaHUH, IPEIJIaraéMbIX B
MHCTPYKIUSX MO UCIIOJIb30BAHUIO JIEKAPCTB, CPEACTB OBITOBOM XUMUHU U .

MATEPUAJIBHO-TEXHUYECKAS BA3A «IIKOJBHOI'O KBAHTOPUYMA»,

HCHOJIb3YEMOTI'O JJ51 PEAJIM3AIIMA OGPA3OBATEJIBHOM ITPOT' PAMMBI

1O XUMMUU I 8 1 9 KITACCOB.

MatepuanbHo-Texuuueckas 6a3a «l1IkoapHOro KBaHTOPUYMa» BKIIIOYAET B
ce0s coBpeMeHHoe oOopynoBaHue Releon, coBpeMeHHbIE U KIaCCUUECKUE
npuOOpHI.

Hudposas (komnbroTepHas) Jadoparopus (LIJI), nporpammHo-
annapaTHbId KOMILJIEKC, CHCTEeMA JATYMKOB — KOMILIEKT y4eOHOTro
000py10BaHus, BKIIOYAIOIINI U3MEPUTEIbHBIN OJI0K, HHTEp(EIC KOTOPOTro
MO3BOJISIET 00ECIIEYUBATh CBSI3b C IEPCOHATLHBIM KOMITBIOTEPOM, U HAOOP
JATYMKOB, PETUCTPUPYIOIIUX 3HAYEHUS PA3ITMYHBIX BEJIHYUH.

Jaryuk TeMneparypsl IVIATHHOBBIA — MPOCTON U HAJEKHBIN TATUHK,
IpeIHA3HAYEH I U3BMEPEHUS TEMIIEPATypPhl B BOAHBIX PACTBOPAX M B ra30BbIX
cpenax. Mmeet paznuunblil Ananazon usMepenuii ot —40 g0 +180
°C. TexHuyeckue XapaKTEpPUCTHKM JATUMKA YKAa3aHbl B MHCTPYKLIHMH 110
IKCILTYaTALH.

JlaT4uK TeMnepaTypbl TEPMONAPHBINA NPEIHA3HAYEH ISl U3MEPEHUS
temriepatyp 10 900 °C, ucnosib3yeTcs Mpu BEITIOJHEHUN PaboT, CBI3aHHBIX C
U3MEPEHHUEM TEMIIEPATYp IIJIAMEHU, TUIABJICHHS M PA3JI0KEHHS BELIECTB.

JaTunk pH npennazHaueH Uit UsMepeHus: BoAopoaHoro nokasareis (pH).

Juanazon usmepenuid pH ot 0—14. OH ncrions3yeTcs A1 U3MEPEHUS
BOJOPOJIHOIO [TOKA3aTelIsl BOJHBIX PACTBOPOB B PA3JIMYHBIX UCCIIEIOBAHUSIX
00BEKTOB OKPYKAIOIIECH CPEJIbI.

JlaT4uK onTHYeCKOH NJIOTHOCTH (KOJOPUMETP) — MpEeJHA3HAYEH IS
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U3MEPEHHUSI ONITUYECKOM MIIOTHOCTH OKPALIEHHBIX pacTBOPOB. Mcnonb3yercs npu
u3ydeHuu teM «PactBopb», «CKOPOCTh XUMUYECKUX PEAKLIUI, OTIPEAECIICHUN
KOHIIEHTPALIMU OKPAIIEHHBIX HOHOB UJIM COEAMHEHUI. B KOMIIEKT BXOIAT
JATYUKH C PA3IMYHON JUIMHOM BOJIH MOJIYIPOBOJHUKOBBIX HICTOYHHUKOB CcBeTa: 465
u 525 uM. OOBEM KIOBETHI COCTABISAET 4 MII, JJIMHA ONTUYECKOTO MyTH — 10 MM.

JlaTYUK 3JIeKTPONPOBOIHOCTH IIPEAHA3HAYEH I U3MEPEHHUSI YAEIbHOU
AIEKTPOIPOBOIHOCTH KUJKOCTEH, B TOM YUCIIE U BOJAHBIX PACTBOPOB BEILIECTB.
[IpuMenseTcs py U3y4eHUH TEOPUH DIIEKTPOIUTUYECKON TUCCOLALNN,
XapaKTEPUCTUK BOAHBIX PACTBOPOB.

JlaT4MK XJI0PUA-HOHOB HCIOJIB3YETCS ISl KOJTUYECTBEHHOTO ONPEIEIICHHS
COJIepKaHMsI MOHOB XJIOpPa B BOJHBIX pacTBOpAX.

JIaTYUK HUTPAT-UOHOB TPETHA3HAYEH ISl KOJTUYECTBEHHOTO ONPEICICHUS
HUTPATOB B PA3JIMYHBIX 00BEKTAX OKPYKAIOIIEH CpeIbl.

Muxpockon nudgpoBoii npeaHa3HAuYCH IJ1s1 U3y4eHUsST (POPMBI KPUCTAIIIIOB U
HAOJII0/ICHUS 32 POCTOM KPUCTAILIOB.

JIaTYMKHN KHCJI0POJAa U YIJIEKHCJIOI0 ra3a NpeHa3HaueHbl 1JI1 U3MEPEHUS
KOJIMYECTBA I'a30B B BO3yXe, OKPYKAIOILIEH Cpejie.

IInanupyembie pe3yJbTaTbl OCBOCHHMs Y4YeOHOro mpeaMeTa XHMHHM C
ucnosb3oBanuemM ooopyaosanus «lIkoabHoro Kpanropuymar.

JIN4HOCTHBIE pe3yJIbTaThl

OOyyaromuiicst MOJyYUT BOZMOXKHOCTbD JiJ1s1 (POPMHUPOBAHUS CIEAYIOIINX
JIMYHOCTHBIX Y Y /1:

* OIpe/iesieHne MOTUBALUY U3YUYEHUs1 yueOHOTO MaTepHaa;

* OLICHMBaHHE YCBAaMBAEMOT0 Y4eOHOTO MaTepuaa, UCXOs U3 COLUATbHBIX U
JIMYHOCTHBIX LIECHHOCTEM;

* IOBBILLIEHUE CBOETO 00Pa30BaTEIbHOTO YPOBHS U YPOBHS TOTOBHOCTH K
U3YYEHUIO OCHOBHBIX UCTOPUYECKUX COOBITHI, CBSI3aHHBIX C UCTOPUEH pa3BUTHS
XHMHUH U 00IIECTBA;

* 3HaHWE MPABUI [IOBEJECHUS B UYPE3BbIYANHBIX CUTYALUAX;

* OLICHUBAHKUE COLMAIBLHON 3HAYMMOCTH NMPOPECCUid, CBA3aHHBIX C XUMHUEH;

* BJIaJICHUE MTpaBUJIaMu 0€30MacHOr0 OOpAIllEHUs] C XUMUYECKUMH BEIIECTBAMU U
000py0BaHUEM, IPOSBICHUE IKOJIOTUYECKON KYJIbTYPHI.

MertanpeaMeTHblie pe3yJbTAThI

PerynsatusHbie

OOyuaromuiics MoJIy4uT BO3MOKHOCTD 17151 (POPMUPOBAHUS CIETYIOIINX
perynaTuBHbIX Y Y /1:

* [IEJICIOJIAraHue, BKII0Yas IOCTAHOBKY HOBBIX LIEJIEH, MPeoOpa3oBaHue
IIPAKTUYECKOM 3a/1a4X B [IO3HABATEIBHYI0, CAMOCTOSATEIIbHBIA aHAJIN3 YCIOBUI
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JOCTH>KEHHUSI LI€JIM HA OCHOBE Y4€ETa BBIJICJICHHBIX YUUTEJIEM OPUEHTUPOB AEHCTBUSA
B HOBOM Y4€OHOM Marepuase;

* IJTAHUPOBAHUE MYTU JOCTHXKEHHUSI LIeJICH;

* YCTaHABJIMBAHUE 1IEJIEBBIX PUOPUTETOB, BbIICIICHUE aJTbTEPHATUBHBIX
CIIOCOOOB JIOCTHKEHHUS 1€ U BEIOOp Hanbosee 3 PeKTUBHOTO Crocooa;

* YMEHHE CaMOCTOSITEIbHO KOHTPOJUPOBATh CBOE BPEMsI U YIIPABJISTh UM;

* yMEHHUE MPUHUMATh PEIICHUs B MPOOJIEMHON CUTYAIINH;

* IOCTAHOBKA YYEOHBIX 3a71a4, COCTaBJICHHE TUIaHA U TTOCJICI0BATEILHOCTH
JICUCTBUM;

* opranuzaius pabo4ero MecTa Mpy BBHITTOJTHEHHH XUMUYECKOTO IKCIIEPUMEHTA;
* IPOTHO3UPOBAHUE PE3YNIbTATOB O0YUEHHS, OLIEHUBAaHNE YCBOEHHOTO MaTepuara,
OIICHKA KaueCTBa U YPOBHSI MOJYyYEHHBIX 3HAHUH, KOPPEKIIHS IUIaHA U criocoda
JEUCTBUS TP HEOOXOIUMOCTH.

Ilo3HaBaTEIbHbIC

OOyyaromuics Moay4yuT BO3MOXKHOCTD JIJIs1 GOPMHUPOBAHUS CIEAYIOIINX
MO3HaBaTeIbHbIX Y Y [1:

* IOMCK U BbIJIETICHIE HHPOPMALINH;

* aHaJIM3 YCJIOBUM U TpeOOBaHUM 3a/1auu, BBIOOP, COMOCTABICHUE U 00OCHOBaHUE
criocoba peleHus 3a1a4u;

* BbI0OOp Hanboiee 3(h(PEeKTUBHBIX CIIOCOOOB pEUIECHUs 33a/1a4l B 3aBUCUMOCTH OT
KOHKPETHBIX YCJIOBUH;

* BBIJIBIDKEHUE U 000CHOBAHWE THIOTE3bI, BEIOOP crioco0a e€ MpoBEPKU;

* CaMOCTOSITEIbHOE CO3/IaHNE AJITOPUTMA JIEATEIbHOCTH MPU PELICHUH MPOoOJIeM
TBOPYECKOT'O U MIOUCKOBOI'O XapakTepa;

* YMEHUS XapaKTEPU30BaTh BEILECTBA 10 COCTABY, CTPOECHUIO U CBOWCTBAM;

* OIIMCBIBAHNE CBOMCTB: TBEPIBIX, KUIAKUX, FTA3000pa3HbIX BEILIECTB, BbIICICHUE
UX CYUIECTBEHHBIX MPU3HAKOB,;

* U300pak€HUE COCTaBA MPOCTEHIINX BEIIECTB C TOMOIIBIO XUMUYECKHUX (HOPMYJT
U CYIIIHOCTH XMMHUYECKHUX PEAKIU C TOMOIILI0O XUMHUUECKUX YPABHEHUI;

* IPOBEACHUE HAOJIIOICHUIA, OTMCAHUE TIPU3HAKOB U YCIOBUM T€UEHUS
XUMUYECKUX PEAKIUH, BBIIOJHEHUE XUMUUECKOT0 SKCIIEPUMEHTA, BBIBOJIBI HA
OCHOBE aHaJIn3a HAOJIOIEHUH 32 SKCIIEPUMEHTOM, PEILICHUE 3a/1a4, OJy4YeHHE
XUMHUUYECKON MH(DOpMALIUK U3 PA3IMYHBIX HCTOUHUKOB;

* YMEHHE OpraHU30BbIBATH UCCIIEJOBAHUE C LIEJIbIO IIPOBEPKU TMIIOTES;

* YMEHHUE JIe1aTh YMO3AKIIOUCHHS (MHIYKTUBHOE U 110 aHAJIOTHH) U BBIBOIBI;

* yMeHHE 00bEKTUBHO OLICHUBATh MH(GOPMAIIHIO O BEIIECTBAX U XUMHUYECKUX
mpolieccax, KpUTUIECKH OTHOCUTBCS K TICEBOHAYYHOM MH(POPMAIIUH.
KomMMyHHKAaTUBHBIE

OOy4aromuiics MoJIy4uT BO3MOXKHOCTH JIJIs1 JOPMUPOBAHUS CIETYIOIINUX
KOMMYHUKAaTUBHBIX Y Y J1:

* IOJIHOE ¥ TOYHOE BBIPAKEHHUE CBOMX MBICIIEH B COOTBETCTBUU C 3aJja4aMH U
YCIIOBUSIMU KOMMYHUKAIIUH;
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* aJIEKBaTHOE HCIIOJIb30BAHUE PEUYEBBIX CPEACTB JJISl yU4aCTUs B TUCKYCCHUH U
apryMeHTalluu CBOEH MO3ULMH, YMEHHE NIPEACTABIIATE KOHKPETHOE COAEPIKAHUE C
COOOILIEHUEM €T0 B MMCbMEHHOM M YCTHOU (hopMe, orpesiesieHue crnoco0oB
B3aMMOJENCTBYSI, COTPYITHUUYECTBO B ITOMCKE U cOOpe MHPOpMaLuy;

* y4acTH€ B IHAJIOTe, TUIAHUPOBAHKE OOIIMX CIIOCOO0B pabOThI, IPOSBIICHUE
YBa)XKUTEIBHOTO OTHOUIEHUS K IPYTUM Y4allluMCS;

* OMMCAHUE COJICPKAHUS BBITIOJIHIEMBIX JIEUCTBUH C 11€JIbI0 OPUEHTUPOBKHU B
PEeIMETHO-TTPAKTUUECKOHN 1eITeIbHOCTH;

* YMEHHS YUUTHIBATh Pa3Hble MHEHHS U CTPEMUTHCS K KOOPIMHAIIUHU Pa3IUYHbBIX
NO3ULIUNA B COTPYJHUYECTBE;

* (hopmynHpoBaTH COOCTBEHHOE MHEHHE U MO3UIUIO, ApTYMEHTUPOBATH U
KOOPAMHUPOBATH €€ C MO3UIUSAMH MAPTHEPOB B COTPYTHUYECTBE MIPHU BHIPAOOTKE
0OLIEero penieHust B COBMECTHOU AESITeIbHOCTH;

* OCYILECTBIIATh B3aUMHbBI KOHTPOJIb U OKa3bIBATh B COTPYJHUYECTBE
HEO0OXOIMMYIO B3aMMOTIOMOIIIb;

* [UIAHUPOBATH OOLIUE CIIOCOOBI PAOOTHI; OCYLIECTBISTH KOHTPOJIb, KOPPEKIIHIO,
OILICHKY JIeMCTBUI MapTHEPA, YMETh YOEK1aTh;

* HCMOJB30BATh aJICKBATHBIE SI3bIKOBBIE CPECTBA JJIsI OTOOPAKEHUSI CBOUX
YYyBCTB, MbICJIEH, MOTUBOB U MOTPEOHOCTEN; 0TOOpaxaTh B peuu (OMHUCaHUE,
00BACHEHHE) COACPIKAHNE COBEPIIAEMBIX IEUCTBUI, KaKk B JOpME IPOMKOM
COIMAIM3UPOBAHHON PEUH, TaK U B PopMe BHYTPEHHEHN peun;

* pa3BUBaThb KOMMYHUKAaTUBHYIO KOMIIETEHTHOCTb, UCIIOJIb3YS CPEJCTBA YCTHOM U
NUCHbMEHHONW KOMMYHMKAIUH NPU paboTe ¢ TEKCTaMH y4eOHUKA U
JIOTIOJIHUTEIBHON JIUTEPATYPOM, CIPABOYHBIMU TAOIUIIAMU, IPOSBIISATH
TOTOBHOCTB K YBa)KEHUIO NHOM TOUKH 3pEHUSI IPU OOCYX ACHUU PE3YIbTATOB
BBITNIOJITHEHHOM paboThI.

IIpeamMeTHbIe pe3yabTaThl

OOyyaromuiicss Hay4uTCs:

* IPUMEHATh OCHOBHBIE METO/IbI IO3HAHUS: HAOIIOACHUE, U3MEPEHUE,
JKCIIEPUMEHT;

* OIMCHIBATh CBOMCTBA TBEPIBIX, KUAKUX, TA3000pa3HBIX BEIIECTB, BBIACISIS UX
CYILIECTBEHHbIC TPU3HAKH;

* PaCKpbIBaTh CMBICII 3aKOHA COXPAHEHUSI MACChI BEIIECTB, aTOMHO-MOJIEKYJISIPHON
TEOpUH;

* pa3ianyaTh XMMUYECKUE U (PU3NUYECKUE SIBICHUS, HA3bIBaTh IPU3HAKU U YCIOBUS
NPOTEKAaHUsI XMMUUECKUX PEaKIIN;

* coOr0IaTh NpaBuia 0e30nacHoN paboThl IPU MIPOBEIEHUU OIBITOB;

* [10JIb30BAThCSl JTAOOPATOPHBIM 00OPYIOBAaHUEM U NTOCYI0M;

* [10JIy4aTh, COOMPATh ra3000pa3HbIE BEIIECTBA U PACIIO3HABATH UX;

* XapaKTepu30BaTh GU3NUYECKUE U XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCAMHEHUMN, IPOBOAUTD OTIBITHI, IOJTBEPKIAIOIIHIE
XUMHUYECKHE CBOMCTBA N3YYEHHBIX KJIIACCOB HEOPraHUYECKHUX BELIECTB;
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* PaCKpbIBaTh CMBICI MOHSATHS «PACTBOP», BBIYUCIATH MACCOBYIO JOJIIO
PAaCTBOPEHHOTO BEIIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPEICIEHHON
MacCCOBOM JI0JIE paCTBOPEHHOTO BEILIECTBA;

* XapaKTepPU30BaTh 3aBUCUMOCTb (PU3UUECKUX CBOMCTB BEIIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH, ONPEAEIIATh BUJ XUMUYECKOU CBSI3H B
HEOPraHUYECKUX COCTMHEHUSX;

* pacCKpbIBaTh OCHOBHBIE MOJIOKEHUS TEOPUHU IIEKTPOJIUTUUECKON JUCCOLIUALINH,
COCTAaBJISATh YPABHEHHUS AJIEKTPOJIUTHYECKON AUCCOUMALMN KUACIIOT, IEII0YEH,
COJICH M peaKInii HOHHOTO OOMEHa;

* PacKpbIBaTh CYIIHOCTh OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN,
OIPEAEIATh OKUCIHUTEID U BOCCTAHOBUTEIb, COCTABIISATh YPABHECHUS
OKHUCJINTEIIbHO-BOCCTAHOBUTEILHBIX PEAKIIHM.

* Ha3bIBaTh ()aKTOPHI, BIUSIONIME HA CKOPOCTh XMMUYECKOM PeaKInu;

* XapaKTepU30BaTh B3aMMOCBS3b MEK]y COCTABOM, CTPOCHHEM U CBOMCTBAMHU
HEMETAIIJIOB U METAJIJIOB;

* IPOBOAMUTH OMBITHI 110 MOTYYEHUIO U U3YYECHUIO XUMHUYECKUX CBOKCTB
pPAa3JIUYHBIX BEILIECTB;

* IPaMOTHO OOpaIaThCsl C BEIIECTBAMU B MOBCEAHEBHOM KU3HMU.

O0y4aromuiics MoJIy4uT BO3MOKHOCTh HAYYUTHCS:

* BBIJIBUT'aThb U IIPOBEPATH dKCIEPUMEHTAIBHO TMIIOTE3bI 0 XMMUYECKUX CBOMCTBAX
BEIIECTB HA OCHOBE UX COCTaBa U CTPOEHUS], UX CLIOCOOHOCTH BCTyNaTh B
XUMUYECKUE PEAKLIMH, O XapaKTepe U NMPOAYKTAX PA3IUYHBIX XUMHUECKUX
peakuuii;

* XapaKTEepU30BaTh BELIECTBA I10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMNBATh
IIPUYMHHO-CJIEICTBEHHBIE CBSI3M MEXAY JaHHBIMHU XapaKTEPUCTUKAMU BEILIECTBA;

* COCTABJIATh MOJIEKYJISIPHBIE U TIOJIHBIE HOHHBIE YPABHEHHUS IO COKPAILEHHBIM
VOHHBIM YPaBHEHHUSIM;

* POTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIUTEIBHBIE HITH
BOCCTAHOBUTEJIBHBIE CBOMCTBA C YYETOM CTEIIEHEN OKUCIICHHUSI DJIEMEHTOB,
BXOJSAIIUX B €r0 COCTAB;

* BBIIBUTaTh U IIPOBEPATH SKCIEPUMEHTAIBHO TUITOTE3BI O PE3YJIbTATaX
BO3/ICICTBUS pa3IU4HbIX (DAKTOPOB Ha UBMEHEHUE CKOPOCTH XUMHUUECKON
peakuuy;

* MCII0JIb30BATh IPUOOPETEHHBIE 3HAHUS JUIsl SKOJIOTMUYECKH IPAMOTHOTO
IIOBEJCHUS B OKPYKAIOILEH Cpeae;

* MCII0JIb30BATh IPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHIIUY MPU BBINOJIHEHUN
IPOEKTOB U PELIEHUH YU4€OHO-UCCIIE0BATENbCKUX 3a1a4 110 U3YUEHHUIO CBOWCTB,
CIoco0O0B TMOJTyYEHHUs U PacliO3HABAHUS BEIIECTB;

* 00BEKTUBHO OLICHWBATh WH(OPMALIMIO O BEIIECTBAX U XUMHUUECKHUX MPOIEccax;
* 0OCO3HAaBaTh 3HAYEHNE TEOPETUYECKUX 3HAHUU 110 XUMHM [T IPAKTUYECKOU
NEATEIBHOCTH YEJIOBEKA;
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® CO3aaBaTb MOJZCJIIN U CXCMBbI JJIAA PCIICHUSA y‘-Ie6HBIX H I1O03HAaBaTCJIbHbBIX 3a4a4,
IIOHHMMAaTb HCO6XOI[I/IMOCTB CO6JIIOI[CHI/I}I HpC,IIHPIC&HHﬁ, npeajiaracMbuix B
HHCTPYKIHAX 110 UCIIOJIb30BAHUIO JICKAPCTB, CPEACTB OBITOBOM XMMHU U Aap.
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosun4yecTBo 4acos HUcnoan3oBanue
HaumenoBanme
Ne 000py10BaHUA JyeKTpPOHHBbIe (LM pPOBbLIE)
pa3aesioB U TeM KoutpoJbHbie IIpakTHyeckue
n/n Bcero «IkoabHOTO oOpa3oBaTe/ibHbIE pecypchbl
NPOrpamMmabl padoTsI padoThI
KBanTopuyma»
Paszgea 1. [lepBoHayaibHble XUMHYECKHE OHATUHSA
Hudposas

XUMHS — BaKHaS

naboparopus Releon
C JaTYMKOM BBICOKOM

obacTb TEeMITepaTypbl WU
L1 €CTECTBO3HAHUS U 5 ) BBICOKOM bubmuorexa [JOK
IIPAKTUYECKON TeMIIEpaTypBl, https://m.edsoo.ru/7f41837¢c
IEeATEILHOCTH nrdposas
YeloBeKa naboparopus Releon
C IaTYNKOM
AIIEKTPOTIPOBOTHOCTH
BemectBa u
1.2 XUMHYECKUE 15 1 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
peaxkuuu
Hroro no pazneny 20

Paznea 2

. BaxkHeiilme npeacTaBUTEIM HEOPraHUYECKHUX BellleCTB

2.1

Bosznyx. Kucnmopon.
[Toustue 06
OKCHOaX

[udposas
nabopatopus Releon

C JaTYUKOM
KHCJIOPOJIa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41837¢
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9 Bognopon. Ilonsarue 2 1 bubmmoreka [IOK
0 KHCJIOTax U COJIAX https://m.edsoo.ru/7f41837¢
Hudposas
naboparopus Releon
Bopna. PactBopsl. C JaTYUKOM
23 [onsarue 06 5 1 1 TEMIEPATYPHI WU bubmmorexa LIOK
i https://m.edsoo.ru/7f41837¢
OCHOBaHHMSIX BBICOKOM
TeMITepaTyphl,
MHUKPOCKOIT
OCHOBHBIC KIIACCHI
24 HEOPraHUYECKUX 11 1 1 bubmorexa [JOK
g https://m.edsoo.ru/7f41837¢
COCIUHCHUI
Hroro no paszneny 30
Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckasi cucrema xummueckunx djemeHToB JI. U. MenaeneeBa.
Crtpoenue aToMoB. XuUMHYeCKasl CBSA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUU
[lepuonnueckuii
3aKOH U
[Tepuonnueckas
31 cucrema 7 bubmuorexa [JOK
XUMHYECKUX https://m.edsoo.ru/7f41837¢
anemenToB 1. U.
Menneneena.
Crpoenue aToma
XumMudeckas CBS3b.
10 OKuCIUTENbHO- g ) bubmuorexa [JOK
BOCCTaHOBUTEIbHBIC https://m.edsoo.ru/7f41837¢
peakiuu



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

bubmmoreka [IOK

tiroro o prseny P https://m.edsoo.ru/7f41837c

PesepBHOE BpeMst 3 bu6mnoreka LIOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO

YACOB I1O 68

I[TPOI'PAMME
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9 KJIACC

KosmnuecTBo yacos HUcnonb3oBanue DJIEKTPOHHbIE
HaunmeHnoBanue
Ne 000py10BaHUA (undposbie)
pa3aesioB U TeM Kontpoabuble  IIpakTunuyeckue
n/n Bcero «IkoabHOTO oOpa3oBaTe/ibHbIE
MPOrpamMMbI padoThI padoTbl
KBanTopuyma» pecypcbl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUuu
IToBTOpeHue u
11 yriyOsieHre 3HaHuH 5 | bu6nuorexa [IOK
' OCHOBHBIX Pa3JeioB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
Hudposas
OcHOBHBIE naboparopus Releon
12 3aKOHOMEPHOCTH 4 C JaTYUKOM bubmuoreka [JOK
' XUMHUYECKUX TeMIIEpaTypbl WIH https://m.edsoo.ru/7f41a636
peakuuii BBICOKOH
TEeMITepaTypbl
DNEKTPOIUTHYECKAS Hudposas
TIACCOIIAAIINSL. nmaboparopust Releon
1.3 XUMHUYECKHE 8 1 1 c ;[aTIr){HK:M buGnnorexa LIOK
’ https://m.edsoo.ru/7f41a636
peakuuu B AJIEKTPONPOBOAHOCTH,
pacTBopax natuyukom pH
Hroro no paszneny 17
Pa3gen 2. HeMeTa/JILI M X CO€TUHEHUS
OOmas ndponas
2.1 XapaKTEepUCTUKA 4 1 nHa6¢£)paTo ust Releon bubmorexa HOK
' P p patop https://m.edsoo.ru/7f41a636
XHUMHYECKHX C JaTYNKOM
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snemeHToB VIIA-
rpynmnsl. ['anorensl

ONTHYECKOM
IUIOTHOCTH B
JaTYUKOM XJIOPHUT
HMOHOB, JaTyukoMm pH

2.2

OO6mas
XapaKTEePUCTHKA
XUMHYECKUX
aneMeHToB VIA-
rpynmnsl. Cepa u eé
COCMHEHHS

bubmunoreka LIOK

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

23

Oobmas
XapaKTepUCTHKA
XUMHYECKHX
31eMeHTOB VA-
rpymnmsl. A30T,
dochop u ux
COCANHCHUA

Hudposas
nabopatopus Releon

C JaTYUKOM HHUTpaT-
HOHOB

bubmunoreka LIOK

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

24

O61mas
XapaKTepUCTHKA
XUMHYECKHUX
a1eMeHTOB [VA-
IPYIIBL. YTIEpOa U
KPEMHHU U UX
COCIMHECHUS

[udposas
nabopatopus Releon

C JaTYUKOM
YTJIEKUCIIOTO ra3za

bu6mmoreka [IOK

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

Hroro no pazneny

25

Pa3zgen 3. MeTaaabl 1

HUX COeTUHEHM

3.1

OO01ue cBo¥icTBa
MECTAJIJIOB

4

[udposas
naboparopus Releon

bu6mmoreka [IOK

https://m.edsoo.ru/7f41a636
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C JTaTYUKOM BBLICOKOU
TeMIepaTypbl

Baxxueiinine

3.2 METaJUIBI U UX 16 1

COCIMHCHUA

but6mmoreka [IOK

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

Hroro no pazneny

20

Pa3nen 4. Xumus n okpy:kapmasi cpeaa

BemecTBa u
4.1 MaTepHaibl B )KU3HUA 3 bubnorexa LIOK
’ p https://m.edsoo.ru/7f41a636
yejI0BeKa
Hroro no pazneny 3
PesepBHOE BpeMs 3 Bubmmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHLIEE KOJIMYECTBO 68 4
YACOB I10 [TIPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHMUE

8 KUIIACC
N KouunyecTBO 4acoB HUcnoan3oBanue DJIeKTPOHHBIE
[
- Hpakrtuue Jlara o0opynoBaHusi uudposbIe
n/ Tema ypoka
i yp Beer KOHTpﬁom’H CKHe H3ydeHust «IlIxoabHOrO o0pa3oBaTe/bHbIE
0 bI€ paboThI paGoTsI KBanropuyma pecypchl
[Ipenmer xumuu. Posb
bu6mmoreka [IOK
1 XHMIHIH B AKHSHH 1 01.09.2025 - https:/m.edsoo.rw/ff0d21
yenoBeka. Temna n 06.09.2025 OCDS. m.edsoo.ru
BEIllECTBA T
T[ToHsATHE 0 METOAX 01.09.2025 - Bubmuorexa LIOK
2 1 https://m.edsoo.ru/ff0d22
[O3HAHUSA B XUMHUU 06.09.2025 ~e
Hudposas
nabopaTopus
[IpakTuyeckas pabora PaTop
Releon ¢ garunkom
Ne 1 «IIpaBuna paboTsl .
OopaTopuH BHICOIOH bubmuorexa [JOK
B Jla
. PATOP 08.09.2025 - TEMIIEPATYPHI
3 npuémbl 00paleHus ¢ 1 https://m.edsoo.ru/ff0d23
13.09.2025 (JdemoHCTpanmoHH
1a60paTOPHBIM N de
BI SKCIIEPUMEHT
000pyT0BaHUEM)
«Omnpenenenue
CTPYKTYphI
TIJIaMEHU»)
YucTele BellecTBa U nudposas
Hop bubmuorexa [JOK
cmecH. CriocoObl 08.09.2025 - naboparopus
4 . 1 https://m.edsoo.ru/ff0d26
paszencHus cMecei 13.09.2025 Releon ¢ matunkom ca
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https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

3JIEKTPOIPOBOIHOC
™
(IemoHCTpanuoHH
BIC SKCTICPUMEHTBI
«YucTtele BeniecTna
U CMECH,
«Ouncrtka BOJBI OT

MOCTOPOHHUX
npumecein»)
[IpakTrueckas pabota
No 2 «Paznenenue bubmuorexa [JOK
cMeceii (Ha mpumepe 15.09.2025 - https://m.edsocl)_.lru/fde28
20.09.2025
OYKMCTKH TTOBApCHHOM c8
COJTH)»
[udposas
naboparopus
Releon ¢ garunkom
TEMIEPATYPHI (MU
IaTYNKOM BBICOKOI
15.09.2025 - TEeMITepaTypHhl) bubmmnorexa IOK
ATOMBI U MOJIEKYJIbI https://m.edsoo.ru/ff0d2a
20.09.2025 (JemoHCTpanmoHH 6c
BI SKCIIEPUMEHT
«Omnpenenenue
TEeMITepaTypbl
KPUCTAITU3AIUN
BEILIECTBAY)
XuMu4yecKue
3JIEMEHTHI. 3HAKH 22.09.2025- EE::;;;T:;(;? ri/I;ﬂ)d,Zb
27.09.2025 — ]
(cuMBOJIBI) e8
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XUMHUYCCKUX

2JIEMEHTOB
[IpocThie U ClOXKHbBIE 22.09.2025- bubmorexa [TOK
8 https://m.edsoo.ru/ff0d2a
BeEIIlECTBA 27.09.2025 .
ATOMHO-MOJIEKYJISIPHOE 29.09.2025- bubmorexa HOK
9 https://m.edsoo.ru/ff0d2d
yUYEeHHUE 04.10.2025 0
3aKOH ITOCTOSHCTBA
COCTaBa BEIIECTB. B OK
10 Xumuaeckas hopmyia. 29.09.2025- htI;I H/IjOTe;(a 1 02
s://m.edsoo.ru e
Banentnocts aTOMOB 04.10.2025 2o D
XAMHUYECKUX o
3JIEMEHTOB
OTHOCHUTENLHAS Eub OK
|| | aToMmas macca. 06.10.2025- A » 03
OtnocurenbHas 11.10.2025 3ch. m.edsoo.ru
MOJICKYJISIpHAs Macca o
MaccoBas mois
i 06.10.2025- bubmuorexa [JOK
12 XHMMHYECKOT0 3JIEMECHTAa 11.10.2025 https://m.edsoo.ru/ff0d35
B COCMHEHUH o Oc
KonunuecTBo BemiecTna. 13.10.2025 bubmuorexa [JOK
13 Mous. MomnsipHas L https://m.edsoo.ru/ff0d52
18.10.2025
Mmacca 30
®dusznyeckue u 13.10.2025 bubmuorexa [JOK
14 XUMHUYECKHUE SIBIICHUS. 18‘ ) 0' 2025 https://m.edsoo.ru/ff0d37
XuMmudeckast peakius o fa
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[Ipu3naku u ycnoBus 20.10.2025- bubnnorexa HOK
15 MPOTEKAHUSA 25.10.2025 https://m.edsoo.ru/ff0d3a
XMMHYECKUX PEaKLUii 16
3aKOH COXpaHEHMUSI
16 MAacChl BEIIIECTB. 20.10.2025- ngg;;fg;gﬁ/lﬁm 43b
XUMUYECKHUE 25.10.2025 28
ypaBHEHUS
Brrunciaenus
KOJIUYECTBA, MaCChI
17 BEIECTBA I10 05.11.2025- }]?tilfg;l;?:;{sigrou/lﬁmdﬂ
08.11.2025
ypaBHEHUSIM 08
XUMHYECKHUX peaKIui
Knaccudukanus
XUMUYECKHX PEaKIIHH
18 (coe;[HHeHHﬂ,p ’ 05.11.2025- }]?til:g;lri?:;{sigg/lﬁmdﬁ
08.11.2025
pasmoxeHus, 34
3aMeIleHus], 0OMEHa)
M. B. JIoMOHOCOB —
Y4EHBIM-
o | omumrOneTCT. 10.11.2025- fgfg;;fg;ggﬁm 0
O6o0meHue u 15.11.2025 )
CHCTeMaTH3aIlHs
3HaHUH
KontponbHas pabora
pg el moreme 10.11.2025- ESSS/P/I;T:;{:)? rOu/IEﬂ)d42
«BemiecTBa u 15.11.2025 %0 E— :

XUMHUYCCKUC PCAKITU
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Bo3nyx — cMech

Hudposas

razoB. CocTas BO31yXa. 17.11.2005 na6opaTopI/I51 BubnuoTeka LHOK
21 Kucnopox — aiieMeHT 22'1 1' 02 5_ Releon ¢ matunkom | https:/m.edsoo.ru/ff0d44
¥ TIPOCTOE BEIIECTBO. o KHCJIOpOJa 8e
O30H
dusuyeckue u
XHMHYECKHUE CBOMCTBA 17.11.2025 bubmuorexa [JOK
22 KHCIIOpoJia (peakiuu 9 11.2005 https://m.edsoo.ru/ff0d46
OKHCIIEHUS, TOPEHUE). 14
[NousTie 00 okcHmax
Crioco6b! mosyueHust
KHCIIOpOJia B Eut6 OK
1ab0paTOpUH U 24.11.2025- nosmorexa L
23 https://m.edsoo.ru/ff0d49
MIPOMBILIJIEHHOCTH. 29.11.2025 o
[Ipumenenue T
KHCTIOpO/ia
Tennooii a3 dext
XUMHYECKON peaKIuu,
TIOHATHE O
TEPMOXUMHUIECCKOM 29.11.2005 ps://m.edsoo.1u
YPaBHEHUH, 3K30- U 90
SHAOTEPMHUECKUX
peaKusx
Tomnmueo (HedTh, Yroiab
(e, yr bubmmoreka [JOK
Y MeTaH). 3arpsi3HeHHE 01.12.2025-
25 https://m.edsoo.ru/ff0d4c
BO3/yXa, CITIOCOOBI €ro 06.12.2025 4a

NpeA0TBPALEHUS
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https://m.edsoo.ru/ff0d4614
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[IpakTuyeckas pabora Hudposas
Ne 3 mo Teme 01.12.2025 nabopaTopus bubimoreka [IOK
26 «[TonyyeHue u 0 6' 12' 202 5_ Releon ¢ gatuukom | https://m.edsoo.ru/ff0d4a
cobupaHue KHCI0poIa, o KHCIOpO/Ia e2
M3yYEHHE €r0 CBOMCTBY
Bonopong — snemeHT u
Bbu6nuoreka [JOK
MPOCTOE BEIIECTBO. 08.12.2025-
27 https://m.edsoo.ru/ff0d4d
Haxoxxnenue B 13.12.2025 s
npuponae T
dusnueckue u BuG OK
XMMHYECKHE CBOMCTBA 08.12.2025- nomorexa L
28 https://m.edsoo.ru/ff0d4d
BOAOPOAA. 13.12.2025 40
[Ipumenenue Bogopoaa o
ITonsTHE O KHCHOTAX U 15.12.2025- bubmorexa [IOK
29 https://m.edsoo.ru/ff0d50
COJISIX 20.12.2025
d2
CniocoOsbI TToTyde
30 HOCODRT TIOTYHEHIA 15.12.2025- }}?H@;"Tega HO/I;O T
BOJIOPOJIa B 20.12.2025 ttps://m.edsoo.ru.
naboparopuu do
[IpakTrueckas pabota
Ne 4 o Teme
31 I1 e 22.12.2025- }}?H6H/Ij OTe(I; ) HO/Iiﬂ)d4f
«[TonyuyeHue u 20.12.2025 ttps://m.edsoo.ru.
coOupaH#e BOJAOPO/Ia, 42
W3yYEHUE ETO CBOWCTB)
1 MounsipHbiii 00bEM 22.12.2025- E;Ie;n/ljom;{a HO/I;O 454
s://m.edsoo.ru
ra3oB. 3aKoH ABOTaapo 29.12.2025 2eD
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Brruncienus o0béma,
KOJIMYECTBA BEIIECTBA

rasa 1o €ro 12.01.2026- bubmorexa LIOK
33 https://m.edsoo.ru/ff0d55
HU3BECTHOMY 17.01.2026 20
KOJIMYECTBY BEIIECTBA
Wi 00bEMY
Brruncienus o06EM0B
ra3oB 10 YPaBHEHHIO 12.01.2026- bubmmoreka [JOK
34 pEaKIU Ha OCHOBE 17.01.2026 https://m.edsoo.ru/ff0d57
3aKOHA 00BEMHBIX 08
OTHOIIICHUM Ta30B
dusndeckue u 19.01.2026- Bbu6nmuoreka [JOK
35 XHMMHYECKHE CBOMCTBA 24.01.2026 https://m.edsoo.ru/ff0d58
BOJIbI Ta
CocTaB OCHOBaHHUM.
36 ITousTre 06 19.01.2026- }]?;I::?;I;?:;{sigrou/lﬁmdw
24.01.2026
VHIMKAaTOPax e2
Hudposas
naboparopus
Bopa kak Releon ¢ gaTunkom
PacTBOPHUTEINb. TEMIEPaTyphl (WU
Hacreimennsie u 26.01.2026- BEICOKOI bubaunoreka [IOK
37 HEHACHIIIICHHBIC 31 o1 2006 TEeMITepaTyphl), https://m.edsoo.ru/ff0d5b
pactBopsl. MaccoBas MHUKPOCKOIT 40
JIOJIS BEIIECTBA B (IemoHCTpanuoHH
pacTtBope bII DKCIIEPUMEHT
«IIepecslicHHBIE
pacTBOpLI»)
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[IpakTuyeckas pabora
Ne 5 mo Teme

«ITpuroroBnenue Eub OK
pacTBOpOB C 26.01.2026- nommoreka L

38 . . https://m.edsoo.ru/ff0d5e
OTpeIeIEHHOM 31.01.2026 ba
MacCOBOM J0JIer -
pacTBOPEHHOTO
BEIIECTBAY
KoHntponbHas padota Eub OK

3 Ne2moreme 02.02.2026- htlf “/IjOTe;‘a i 0des

s://m.edsoo.ru
«Kucnopoa. Bonopoz. 07.02.2026 420
Bona» o
Oxkc : cocta

0 KCHJIBI TaB, 02.02.2026. Eg@jjom;ca HO/I;Ud%
Kiaccudukanus, 07.02.2026 ps://m.edsoo.ru
HOMEHKJIaTypa 4e
[Tonyuyenue u

€CKHE CBOWCTBA

y XUMHYECKHE CBONCTB 09.02.2026. E;I@T/Ijme;ca HO/If‘ﬂ)d%
KHCJIOTHBIX, OCHOBHBIX 14.02.2026 ps://m.edsoo.ru
1 aM(OTEPHBIX 4e
OKCHJIOB
OCHOBaHUS: COCTaB,

“ HOBaHUS TaB 09.02.2026. E;I(SJ'.I/I;IOTG(I;S. LIO/I;ﬂ)d67
Kiaccudukanuys, 14.02.2026 ps://m.edsoo.ru
HOMEHKIJIaTypa ca
I1

. OJIy4eHHUE U ) 16.02.2026- }]?;1@;1;10%(1;3 L[O/I;ﬂ)d67
XI/IMI/I‘IGCK‘I:IG CBOWCTBa 21.02.2026 ps://m.edso0.ru
OCHOBaHUH ca
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

Kucnotsi: cocras, 16.02.2026 bubmuorexa [JOK
44 Kiaccudukanus, 21.02.2026 https://m.edsoo.ru/ffodfe
HOMEHKJIaTypa e2
I1
45 onyemded 24.02.2026- f;@;me;‘a HO/IEO »
XUMHUYECKHE CBOMCTBA £8.02.2026 ps://m.edsoo.ru e
KHUCJIOT €2
Counu (cpenuue):
(cp ) bu6mmoreka [IOK
HOMEHKIIATypa, 24.02.2026-
46 https://m.edsoo.ru/00ad9
CHOCOOBI OJTYyYCHHUS, 28.02.2026 474
XUMHUUYECKHUE CBOMCTBA o
[IpakTrueckas pabota
Ne 6. Pemenne
SKCHEPUMEHTAIBHBIX 02.03.2026- bubanorexa HOK
47 3a/1a4 110 TEME https://m.edsoo.ru/00ad9
07.03.2026
«OCHOBHBIE KJIACCHI b7c
HEOPTaHUYECKUX
COCTUHEHUI)
I'eHeTn4eckast cBA3L BuG OK
MESKITY KIIacCamu 02.03.2026- nommoreka [
48 https://m.edsoo.ru/00ad9
HEOPraHUYECKUX 07.03.2026 250
COCTUHEHUU T
0000
oO1eHue u 10.03.2026- bubmuorexa [JOK
49 cucTeMaTu3aIus https://m.edsoo.ru/00ad9
14.03.2026
3HAHUMN cb2
Kourponruas padora
50 | NBmomewe | 10.03.2026- e st 09
03 110 Teme 14.03.2006 ps://m.edsoo.ru/00a
"OCHOBHBIE KJ1aCChI ela
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

HEOPraHUYECKUX
coenuHeHun"

IIepBble ONBITKU

KJaccu(puKanuu Bt OK
5 | xmmecknx 16.03.2026- A 1 o0adf
351eMeHTOB. IoHsATHE O 21.03.2026 f DS:/.C500.IuERa
TPYIIaxX CXOAHBIX o
3JIEMEHTOB
[lepronnueckuii 3aK0H
u [lepnonnueckas 16.03.2026 bubanorexa [HOK
52 CHUCTeMa XUMHUYECKUX 21.03.2026 https://m.edsoo.ru/00ada
anemenToB 1. U. 52¢
Menneneena
[lepuonapl, rpyniel, 23.03.2026- bubmorexa HOK
53 https://m.edsoo.ru/00ada
[OATPYHIIBI 28.03.2026
S2¢
CTpoeHnE aTOMOB.
S P 23.03.2026- Eg@/‘j‘”i‘:a HO/ISO ;
OCTaB aTOMHBIX SIIEP. 72.03.2026 ps://m.edsoo.ru/00ada
M3oTtonsl 342
Ctpoenue
3JIEKTPOHHBIX
000JI0YEK aTOMOB
55 06.04.2026- f“@;omga HO/ISO ;
3JIEMEHTOB 11.04.2026 ttps://m.edsoo.ru/00ada
[leproanueckon 6bc
cucremsl JI. U.
Menneneena
Xa
paKTepUCTHUKA 06.04.2026. bubmuorexa [JOK
56 XUMHUYECKOI'0 3JIEMEHTAa 11.04.2026 https://m.edsoo.ru/00ada

I10 €I'0 II0JIOKCHHUIO B

824
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https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

[lepuonnueckon
cucteme /1. .

MenneneeBa
3HadecHUE
[Iepuonnueckoro
3aKOHA IS Pa3BUTHS 13.04.2006. Bu6inorexa LIOK
57 HayKH ¥ IpaKkTUKH. []. 18.04.2026 https://m.edsoo.ru/00ada
H. Meunenees — 96e
Y4€HBIH, egaror u
rpaKIaHUH
PesepBHBII ypOK.
0O0001eHue n
s Cuerewammsaus 13.04.2026- oo it 00
3HAHUH / 18.04.2026 136
Bceepoccuiickas T
npoBepoyHas pabota
KontponbHas padota
Ne4 o Teme
«CtpoeHnue aroma. 20.04.2026- buGnnorexa LIOK
59 https://m.edsoo.ru/00adb
Xumuueckas CBSI3b» / 25.04.2026 136
Bcepocculickas —
npoBepoyHas pabota
DIIEKTPOOTPULIATEIHLHO
Bbu6nmuoreka [JOK
60 CTh ATONOE 20.04.2026- https://m.edsoo.ru/00adaa
XUMHUYECKUX 25.04.2026 b8
2JIEMEHTOB
or | |Momarxmuriceis 27042026 oo o 00adc
CBs3b 11.05.2026

34
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https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34

KoBanenTtHas nossipHas 27.04.2026- bubmorexa HOK
62 1 https://m.edsoo.ru/00adaa
XMMHUYECKas CBSI3b 11.05.2026 b8
K
OBaJICHTHAs 19.05.2026- bubmuorexa [JOK
63 HEMOoJISIpHAS 1 https://m.edsoo.ru/00adaa
16.05.2026
XUMHYECKasl CBS3b b8
12.05.2026- bu6mmoreka [IOK
64 CTreneHp OKUCIECHUSI 1 https://m.edsoo.ru/00adae
16.05.2026
28
0) _
KHUCITUTEIHLHO 18.05.2026- Bbu6nuoreka [JOK
65 BOCCTAHOBUTEILHELIE 1 73.05.2026 https://m.edsoo.ru/00adb
peaKuuu o 076
OKHUCIITUTENN U 18.05.2026- buGnnorexa LIOK
66 1 https://m.edsoo.ru/00adb
BOCCTAHOBHUTEIIHN 23.05.2026
076
PesepBHBII ypOK.
O06o0061EHNE U Bt OK
CHUCTEMaTHU3aL s 25.05.2026- nommorexa L
67 . 1 https://m.edsoo.ru/00ad9
3HAHUM 10 TEME 26.05.2026 b2
«CtpoeHnue aroma. T
XUMHYECKAs CBA3LY
PesepBHBIH ypOK. BuG OK
O6o6meH e I 25.05.2026- nomorexa L
68 1 https://m.edsoo.ru/ff0d61
cCUCTeMaTHu3aIus 26.05.2026 o6
3HAHUHI -
OBHLIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME

49


https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KosmuecTBo yacos HUcnonb3oBanue DJIEKTPOHHbBIE
Ne JlaTa
o0opyaoBaHus uudgposbie
n/ Tema ypoka Bcer Kourpoabubl | IIpakTnueckn  HU3Y4Y€HH
«IkoabHOrO oOpa3oBaTe/ibHbIE
I 0 e padoThbl e padoThI A K
BaAHTOPUYMAa» pecypchl
[Tepuoanueckuit
3aKOH.
[Tepuonnueckas bubmunoreka LIOK
01.09.2025
cucrema 1 06.09.2025 https://m.edsoo.ru/00adb5
XUMHYECKHX 9e
anemenToB /l. U.
MeHnpaeneeBa
3aKOHOMEPHOCTH B
W3MECHECHUHU CBOMCTB 01.09.2025 Bbubmunoreka LIOK
2 XUMHUYECKHX 1 - https://m.edsoo.ru/00adb6
3JIEMEHTOB TIEPBBIX 06.09.2025 b6
TPEX NMEPUOIOB
Knaccudukanus n
HOMeHKIaTypa 08.09.2025 bubmunoreka LIOK
3 1 - https://m.edsoo.ru/00adb7
HEOPTraHUYECKHUX 13.09.2025 =
BEIIIECTB o
Buas xumudgeckoi
A — 08.09.2025 bubmunoreka LIOK
4 1 - https://m.edsoo.ru/00adba
KPUCTAJUTHYECKUX 13.09.2025 o6
pemeéToK o
15.09.2025
5 KonTponbHas 1 1 ]
pabota Nel mo Teme 20.09.2025
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https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6

«IToBTOpEHUE U
yriyoJieHne 3HaHU!
OCHOBHBIX pa3zesioB
Kypca 8 Kiacca»

Hudposas
naboparopus

Releon ¢ maTunkom

Knaccudukamms TEeMITepaTypbl UITH
XUMHUYECKHX 15.09.2025 | JaTYAKOM BBICOKHX bubmunoreka LIOK
peaKkuuii mo - TeMIIepaTyp https://m.edsoo.ru/00adbe
pa3InYHbBIM 20.09.2025  (JlemoncrpanuoHusl b0
[pU3HaKaM 1 DKCIIEpUMEHT

«OK30TEPMHUECKHE

U SHAOTEPMUYECKUE

peaKIum»)
ITonsatue o
CKOpOCTH
XHUMUYCCKOU 22.09.2025 bu6moreka [IOK
peakuuu. [lonstue - https://m.edsoo.ru/00adbe
0 FTOMOTECHHBIX U 27.09.2025 9a
TeTEPOreHHBIX
peaKIusax
ITonsatue o
XUMUYECKOM
PaBHOBECHH. 22.09.2025 bubmmoreka [JOK
DaKTOopHl, - https://m.edsoo.ru/00adc2
BIIHSIIONINE HA 27.09.2025 8c
CKOPOCTH
XUMHUYECKOU

51



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c

peaxIuu u

MTOJI0KCHHUE
XAMHYECKOTO
paBHOBeECHS
OKHCIUTEIBHO- 29.09.2025 but6mmoreka [IOK
9 BOCCTAaHOBHUTEIILHBIC - https://m.edsoo.ru/00adca
peakuuu 04.10.2025 de
Hudposas
naboparopus
Releon ¢ garunkom
AIEKTPONPOBOTHOCT
1 U JaTYUKOM
TeMITepaTyphl
(IemoHCTpannoOHHbI
Teopus 1 DKCIIEPUMEHT
AJIEKTPOJIUTHUYECKON 29.09.2025 | «DJIEKTPOIUTUYECK bu6mmoreka [IOK
10 JYCCOIIHAIINH. - ast IMCCOITHAITNS, https://m.edsoo.ru/00adcd
CunbHBIE U Cl1a0ble 04.10.2025  «CubHbIE U 68
AIEKTPOJIUTHI criadbie
AJICKTPOJIATHDY,
«Bnmsiane
TeMITepaTyphl 1
KOHIICHTPAIIUN
pacTtBopa,
pacTBOpUTEINS Ha
JIICCOIMALIMIO)
06.10.2025 bubnuoteka [JOK
11 HOHHH? YPaBHCHIA - https://m.edsoo.ru/00add4
peariuu 11.10.2025 48
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https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448

Hudposas

XUMHYECKUE nabopaTopus
CBOMCTBA KHACJIOT U Releon ¢ matunkom
N 06.10.2025 bubmunoreka LIOK
OCHOBAHMH B CBETE pH
12 - 06 - https://m.edsoo.ru/00add5
MIPEACTABICHUH O 11.10.2025 (IemoHCTpaInnoOHHBI a8
3JIEKTPOJINTUYECKON 1 DKCIIEpUMEHT
IHACCOIHAIAN «Omnpenenenue pH
pPacTBOPOBY)
[udposas
1a00paTo
XuMu4yecKue PATOpHA
. . Releon ¢ gaTunkom
CBOIiCTBA COJIEH B -
cBeTe 13.10.2025  BBICOKOH bu6mmoreka [IOK
13 e ICTABTCHILH OF - TeMIIepaTypbl https://m.edsoo.ru/00add8
pen 5 18.10.2025  (IemoHCTpamoHHBI =~ b2
AMEKTPOTUTUYECKOM M
1 DKCIIEpUMEHT
IUCCOLMAIAN
«Jlernaparamus
coJei»)
13.10.2025 bubmuoreka [{OK
ITonsTHE O
14 . - https://m.edsoo.ru/00add9
TUAPOIU3E COJICH 18.10.2025 44
O06o06mIcHNE U 20.10.2025 but6mmoreka [IOK
15 cucTeMaTu3anus - https://m.edsoo.ru/00addd
3HAHUU 25.10.2025 12
[IpakTnueckas
pabota Ne 1. 20.10.2025 bubmmoreka [JOK
16 «Pemrenue - https://m.edsoo.ru/00addb
3KCIIEPUMEHTAIIBHBI 25.10.2025 fa
X 3a1aud»
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https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

KoHnTponbHas
pabota Ne2 mo teme

«ONEKTPOIUTUYECK 05.11.2025 bubmmoreka [JOK
17 as TUccolanus. - https://m.edsoo.ru/00adde
XUMHUYECKHUE 08.11.2025 c0
peakuuu B
pacTBopax»
[udposas
nabopaTopus
OO6mas Releon ¢ maTankom
XapaKTepUCTUKA ONITHYECKOM
05.11.2025 bubmuoteka [JOK
TaJIOTeHOB. IJIOTHOCTH
18 X - https://m.edsoo.ru/00addfe
Hl\fI/I‘IeCKHe 08.11.2025 ,/E[GMOHCTpaI_II/IOHHH 2
CBOICTBa Ha I SKCTIEPUMEHT 10
MIpUMeEpE XJI0pa teme «CBOMCTBa
OpoMHO¥ (¥10THOIN)
BOJIBD»
Hudposas
naboparopus
X10poBOIOPOL. patop
Releon ¢ maTunkom
CongHas KucoTa,
10.11.2025 | XJIOpHA-MOHOB bubmunoreka LIOK
XUMHUYECKHE
19 . - (IemoHcTparmoHHbl | https://m.edsoo.ru/00adel
CBOWCTBa, M
15.11.2025 ' # skcniepuMEHT 110 04
MOJTyYeHUE,
0OHApYXKCHHIO
PUMEHEHUE
XJIOPUJI-MOHOB B
pacTBope)
[IpakTHyeckas 10.11.2025  Lndposas Bubmuoreka [IOK
20 pabota Ne 2 mo - nabopaTopus https://m.edsoo.ru/00ade3
teme «Ilomyuenue 15.11.2025  Releon ¢ naTunkom 48
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https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348

COJISTHOM KHUCIIOTHI,
HU3y4YEHHE €€
CBOMCTB»

pH (Peaxnus
HEUTpaJIU3aLIUH.
BsanmoneiicTeus
TUAPOKCHIA HATPUS
C COJITHOM
KHCJIOTOH)

Brruncnenus mo

YpaBHEHUSIM
17.11.2025 bubmunoreka LIOK
XHUMHUYECKHX
21 N - https://m.edsoo.ru/00ade4
peaKkIui, eciii OauH 22.11.2025 88
U3 PEareHTOB JIaH B
M30BITKE
O06mmas
17.11.2025 bubmunoreka LIOK
XapaKTEePUCTUKA
22 VIA - https://m.edsoo.ru/00ade6
SMICMCHTOB V1A~ 22.11.2025 4a
TPYIIIBI
AnnoTponHbie
Moau(UKAITIT
cepnl. Haxoxnenue
. 24.11.2025 bubmunoreka LIOK
cephl U eé
23 . - https://m.edsoo.ru/00ade6
COCHHHCHHMI B 29.11.2025 4a
pupoie.
XuMHyeckue
CBOMCTBA CEpBI
CepoBoaopon,
CTpOEHUE, 24.11.2025 bubnuotexa [JOK
24 dusnueckue u - https://m.edsoo.ru/00ade8
XUMHUYECKHE 29.11.2025 02
CBOMCTBaA
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https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802

Oxcuppl cepsl.
Cepnas KucjorTa,

01.12.2025 bubmunoreka LIOK
buzndeckue u
25 - https://m.edsoo.ru/00adea
XUMITHECIHE 06.12.2025 28
CBOMCTBA,
MPUMEHEHUE
XuMu4eckre
peaKInu, JIeKaImue
B OCHOBE
MIPOMBITITUIEHHOTO
crioco0a Moy4eHus
. 01.12.2025 bubnuoteka [JOK
CEPHOU KUCIIOTHI.
26 X - https://m.edsoo.ru/00adec
MMHHECKOC 06.12.2025 %a
3arpsi3HeHue
OKpYyKaroleun
cpenbl
COCAUHCHHUSIMHA
cepbl
Brrunciaenue
. 08.12.2025 bu6mmoreka [IOK
MacCOBOM J0JIH
27 - https://m.edsoo.ru/00adec
BRIXOZa MPOAYKTa 13.12.2025 8a
peakiuu
OO6mias
XapaKTepUCTUKA
3JIeMEHTOB V A- 08.12.2025 bubmunoreka LIOK
28 rpynnsl. A30T, - https://m.edsoo.ru/00adee
13.12.2025 a6

pacmpocTpaHeHHE B
npupoze,
dusnueckue u
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https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

XUMHNYCCKHUC
CBOMCTBA

AMMuak, ero
dusnueckue u

15.12.2025 bubnuotexa [JOK
XUMHUYECKHE
29 . - https://m.edsoo.ru/00adf0
CBOMCTBA, 20.12.2025 04
MOJTy9YCHUE U
pUMEHEHHE
[IpakTnueckas
pabora Ne 3 o 15.12.2025 bu6nuoreka [IOK
30 teme «llomyuenue - https://m.edsoo.ru/00adf1
aMMHaKa, U3ydeHHe 20.12.2025 80
€ro CBOMCTB»
Hudposas
naboparopus
Releon ¢ garunkom
A3OTHas KHCII0Ta,
" 22.12.2025  HHTPAT-UOHOB bubmmoreka [JOK
e€ ¢puzuveckue u
31 - (IemoHcTparmoHHbl | https://m.edsoo.ru/00adf3
XUMHYECKHE .
1 29.12.2025  { KCIIEPUMEHT 110 06
CBOWCTBa
0OHApYKEHHIO
HUTPAT-UOHOB B
pacTBope)
Hcnonb3oBanue [udposas
HUTPATOB U COJICH nabopaTopus
aMMOHHS B 22.12.2025  Releon ¢ natunkom  Bubnuorexa LIOK
32 KauyeCcTBe - HUTPAT-UOHOB https://m.edsoo.ru/00adf5
MHHEPATbHBIX 29.12.2025  (JlemoncTpanuoHusl 18
yaoOpeHuit. 1 SKCTIEPUMEHT 110
XuMu4eckoe
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https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

3arpsi3HEHUE
OKpYKaroleun
cpensl
COETUHEHUSIMU
azoTa

00HapyKCHHUIO
HUTPAT-UOHOB)

33

®dochop. Okcnn
docdopa (V) u
dbochopnas
KHCIIOTA,
buzndeckue u
XUMHNYCCKHUEC
CBOMCTBA,
MOJIyYEHHE

12.01.2026

17.01.2026

bubmunoreka LIOK
https://m.edsoo.ru/00adf6
8a

34

Hcnons3oBanue
dbocdaroB B
KauyecTBe
MUHCPAJIBHBIX
ynoOpeHuit.
3arpsi3HEHUE
MPUPOJAHON Cpebl
dbocdaramu

12.01.2026

17.01.2026

but6mmoreka [IOK
https://m.edsoo.ru/00adfc2
0

35

VYraepon,
pacrpocTpaHeHue B
pupoJe,
buzndeckue u
XUMHUYECKHE
CBOMCTBa

19.01.2026

24.01.2026

but6mmoreka [IOK
https://m.edsoo.ru/00adfd
9¢
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https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c

Oxkcuabl yriaepona,
X GU3HYECKUE 1

XUMUYECKHE
CBOIiCTBA. 19.01.2026 bubmunoreka LIOK
36 DKOJOTHUYECKHE - https://m.edsoo.ru/00adfeb
poOIeMsl, 24.01.2026 e
CBSI3aHHBIC C
OKCHJIOM yTJIepoJa
Iv)
VronbHAS KHCIOTa 26.01.2026 bubnuoteka [JOK
37 T o8 COMIL - https://m.edsoo.ru/00ae00
31.01.2026 6¢
[TpakTrueckas [udposas
pabota Ne 4 o nabopaTopus
teme "llonmydyenue 26.01.2026 = Releon ¢ maTunkom Bbubnuorexa LIOK
38 YIJIEKUCIIOTO Ta3a. - YIJIIEKUCIIOTo ras3a https://m.edsoo.ru/00ae02
KavecTBeHHas 31.01.2026 Te
peakuus Ha
KapOoHaT-HOH"
IlepBoHauanbHbIC
MIOHSATHS 00
OprAHHYCCKIX 02.02.2026 bu6nuorexa [IOK
39 - https://m.edso0o.ru/00ae05
BEIIIECTBAX KaK O 07.02.2026 de
COCTMHCHUSX
yriepoja
. 02.02.2026 Bbubmunorexa LIOK
Kpemnuii u ero
40 S — - https://m.edsoo.ru/00ae08
07.02.2026 Oa
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https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

41

[IpakTnueckas
pabota Ne 5.
Pewenne
3KCHEPUMEHTAIbHBI
X 3aJ1a4 10 TeMe
«Baxnenmue
HEMETaJUIbl U UX
COCTMHEHUS»

09.02.2026

14.02.2026

bubmunoreka LIOK
https://m.edsoo.ru/00ae0bf
2

42

KonTponbhas
pabota Ne3 mo Teme
«Baxnenmue
HEMETaJUIbl U UX
COCTMHEHUS»

16.02.2026

21.02.2026

bubmunoreka LIOK
https://m.edsoo.ru/00ae0e
18

43

OO6mas
XapaKTepUCTUKA
XUMHYECKHAX
3JIEMEHTOB —
METaJIOB.
Metammmueckas
CBSI3b U
MeTaJUImdecKas
KpHUCTaJUIMYECKas
peméTKa.
dusnyeckue
CBOMCTBA METAJJIOB

16.02.2026

21.02.2026

[udposas
nabopaTopus

Releon ¢ garunkom
BBICOKOM
TEMIIEPATYPHI
(JleMoHCTpaIIMOHHBI
1 DKCIIEPUMEHT
«3yuenne
(bU3UIECKUX
CBOICTB
METaJJIOB)

bu6mmoreka [IOK
https://m.edsoo.ru/00ael0
3e

44

XUMHAYECKHE
CBOMCTBa METAJIOB.
DIIEKTPOXUMUYECKHU

24.02.2026

28.02.2026

Bbubmunorexa LIOK
https://m.edsoo.ru/00ael 1
56
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https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

U psii HANIPSKEHUH
METAJIJIOB

Oo611ue crocoobl
MOJTyYeHUS
meTtautoB. CIUtaBbL.

Brruucienus no 02.03.2026 but6mmoreka [IOK

45 ypaBHEHUSAM - https://m.edsoo.ru/00ael 1
XUMHUYECKUX 07.03.2026 56
peaKuii, €CJI OJIUH
W3 pEearcHTOB
COJICPKUT TIPUMECH
Morsmie o 02.03.2026 bubnuotexa [JOK

46 - https://m.edsoo.ru/00aec12
KOPPO3UU METAJIOB 07.03.2026 78
Il{enoumbre 10.03.2026 Bbubmunoreka LIOK

47 - https://m.edsoo.ru/00ael4
MCTaJIbL 14.03.2026 b2
Oxcuanl 1 10.03.2026 bu6mmoreka [IOK

48 TUAPOKCHUIBI HATPUS - https://m.edsoo.ru/00ae14
A KaJIus 14.03.2026 b2
[[lemouHO3EMENBHBI 16.03.2026 bubmmoreka [JOK

49 € METaJIbI — - https://m.edsoo.ru/00ael5
KaJabLIMI U MarHui 21.03.2026 e8
Baxneiimme 16.03.2026 Bbubmunorexa LIOK

50 COCTUHCHMUS - https://m.edsoo.ru/00ael5
KaIbLHS 21.03.2026 e8
O06o06mIcHNE U 23.03.2026

51 CHUCTEMAaTU3aIU -
SHAHMI 28.03.2026
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

JK&cTKkoCTh BOJEI U 23.03.2026 but6mmoreka [IOK
52 CIIOCOORI €€ - https://m.edsoo.ru/00ael8
yCTpaHeH s 28.03.2026 86
[IpakTnueckas
pabota Ne 6 o 06.04.2026 bu6nuorexa [IOK
53 teme "JKECTKOCTE - https://m.edsoo.ru/00aela
BOJIBI U METOJIBI €6 11.04.2026 e8
ycTpaHeHus"
06.04.2026 bubmunoreka LIOK
54 AmroMuHUH - https://m.edsoo.ru/00aclc
11.04.2026 64
AmdoTtepHbIe 13.04.2026 bubmmoreka [JOK
55 CBOMCTBA OKCHA U - https://m.edsoo.ru/00aelc
THAPOKCUIA 18.04.2026 64
13.04.2026 bubnuotexa [JOK
56 Keneso - https://m.edsoo.ru/00aeld
18.04.2026 86
Oxcupsl,
20.04.2026 bubmunoreka LIOK
57 THAPOKCHIIBT 1 COTH - https://m.edsoo.ru/00ae35
wenesa (II) n 25.04.2026 6
xkenesa (I11)
O06o06mIcHNE U 20.04.2026
58 CHUCTEMAaTU3aIU -
AHAHH 25.04.2026
[IpakTnueckas
pabora Ne 7. 27.04.2026 bu6nuoreka [JOK
59 Pemienue - https://m.edsoo.ru/00ae3d
SKCIIEPUMEHTAIBHBI 11.05.2026 e8

X 3a7a4 10 TEME
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https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

«Baxueuiue
METaJUIBI U UX
COCTUHEHUS)

Breraucnenus mo
YpaBHEHUSAM
XUMHUYECKHX
peaKIuii, €CJI OJIUH

U3 pEareHTOB JIaH B 27.04.2026 bubmmoreka [JOK
60 M30BITKE WITH - https://m.edsoo.ru/00ael7
COJICPKHT ITPUMECH. 11.05.2026 S0
Brrunciaenus
MacCcOBOU J0JIN
BBIXO/Ia TPOTyKTa
peaxkuuu
O06o06mieHNEe U 12.05.2026
61 CHCTEMAaTHU3allH -
3HAHUI 16.05.2026
KonTponbhas
pabota Ne4 o Teme 12.05.2026
62 «Baxueitme -
METAJLIBI U UX 16.05.2026
COCTMHCHUSY
BemectBa u
18.05.2026 bubmunoreka LIOK
63 MaTCpHAIE B . - https://m.edsoo.ru/00ae3f5
ITOBCETHCBHOMU 23.05.2026 0
JKU3HH YeJIOBEKa
X UMIICCKOE 18.05.2026 bubnuotexa [JOK
64 - https://m.edsoo.ru/00ae42
3arpsi3HeHue 73.05.2026 20
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https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

OKpYyKaroleun
cpenbl
Poip xumun B
25.05.2026 bubnuotexa [JOK
perieHnn
65 1 - https://m.edsoo.ru/00aec42
SKOJIOTHYECKUAX 26.05.2026 20
npobiem
Pe3epBHbIil ypoK.
25.05.2026 bubmuotexa [JOK
O06o0061EHNE U
66 1 - https://m.edsoo.ru/00ae0d
CI/ICTel\faTI/ISaI_[I/IH 26.05.2026 0a
3HAHUI
PesepBHEIT ypOK.
P P bubmuoreka [IOK
O0001eHue n
67 1 https://m.edsoo.ru/00adb3
CHUCTEMATHU3ALUS .
3HAHUU RIY
PesepBHEIT ypOK.
P P bubmuoreka [IOK
O0001eHue n
68 1 https://m.edsoo.ru/00ad9c
CUCTEMAaTH3AINA b2
3HAHUU 02
OBIIEE KOJIMYECTBO
YACOB I10O 68
[TPOIT'PAMME
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJIBHOMN ITPOT'PAMMBbBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yabTAThHI 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

IIo Teme: ((HepBOHa‘-Ia.HBHBIG XUMHNYCCKUC ITOHATHA)

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHYECKHX ITOHSATHI: aTOM,
MOJIEKYJTa, XWMHUYECKUN JJIEMEHT, MPOCTOE BEIIECTBO, CII0KHOE
BEIIIECTBO, CMECh (OIHOPOJHAsS W HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCUTCJIbHAA aTOMHas1 H MOHGKy.]IHpHaH Macca, KOJIHUYCCTBO
BEIECTBa, MOJIb, MOJISIPHAs Macca, MaccoBas JOJII XHMHYECKOTO
AJIEMEHTa B COCIMHEHUH, MOJISPHBINH 00BEM, XUMUYECKAsT pPeaKIUs,
KIacCU(UKALUS  PEaKIHMi: PpPEaKkIMh COCAWHCHHS, PCaKIuu
pa3NoXKEHUs, PEaKIUH 3aMEIICHHs, peakluu OOMEHa, 9K30- U
SHJOTEPMUUYECKHUE PEAKIMH, TeTUIOBON 3 (EKT peakiuu, pacTBop,

MaccoBas J10JIsl BelleCcTBa (MPOLEHTHAsL KOHIIEHTPAIKs) B paCTBOPE

1.2

HIUTIOCTPUPOBATL B3aUMOCBSA3b OCHOBHBIX XHUMHUUYCCKHUX MMOHATHI U

IMIPUMCEHATH OTHU MOHATHUA IIPU OITMCAHHUU BEIICCTB U UX npeBpameHHﬁ

1.3

UCIIOJIb30BaTh XUMUYECKYI0O CUMBOJIMKY ISl COCTaBIIEHUS (OPMYJ

BEILIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIIUI

1.4

PaCKpbIBaATb CMBICII 3dKOHOB COXpaHCHHA MACChl  BCIHICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIPHOI'O YYCHHs, 3aKOHa

ABoraapo

1.5

OIMpCACIIATL BAJICHTHOCTL AaTOMOB  3JICMCHTOB B 61/IHapHBIX

COCINHCHUAX

1.6

KJaccu(UIUpPOBaTh XUMHYECKHE PEAKIHMU ([0 YUCIYy U COCTaBy

YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIIOBOMY (D deKTy)

1.7

BBIUHCIISATh OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJIAPHYIO MAacChl

BCIICCTB
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1.8

BBIUHCIISATH MACCOBYIO JIOJII0 XMMHUYECKOIO 3JIeMEHTa 1o dopmyse

COCIUHCHHUS,

1.9

BBIUUCIIATH MAaCCOBYIO JOJIHO BEIICCTBA B PACTBOPC

1.10

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METO/IbI TO3HAHUS — HAOTIOICHUE,
U3MEpEHUe, MOJETUPOBAaHUE, OKCIEpUMEHT  (peajbHBli U

MBICJICHHBIN )

ITo Teme: «BaxHenmue npeIcTaBUTENId HEOPraHUYECKUX BEILIECTB)

2.1

PaCKpBIBATh CMBICII OCHOBHLBIX XUMHWYCCKUX MOHSTHM: OKCH [,

KHCJIOTa, OCHOBAaHHE, COJIb

2.2

ONPEACIIATh NPUHAIEKHOCTh BEUIECTB K ONPEACIEHHOMY KIIACCY

COoeTMHEeHHH 1o popmyiam

23

KJIacCU(UIUPOBATh HEOPTaHUYECKUE BEIIeCTBA

24

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
BCIICCTB PA3JIMYHBIX KJIACCOB, MOATBCPIKAAsA OIMMMCAHUC TPUMCPAMU
MOJICKYJSIPHBIX ~ YPaBHEHWH  COOTBETCTBYIONIMX  XUMHYECKUX

peakuuii

2.5

IMPOTrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHCUMOCTH OT HX
Ka4€CTBCHHOI'0 COCTaBa, BO3MOXXHOCTU IPOTCKAaHUA XHUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B pa3JIMYHbIX YCIIOBUAX

2.6

CJICAOBATh IpaBWJIaM TIO0JIb30BAHUA XUMHUYECKOU HOC}’I[Oﬁ n
abopaTOPHBIM O00OpPYJOBAaHUEM, a TAKXKE IpaBUIaM OOpaIIEeHUS C
BCIICCTBAMH B COOTBCTCTBUH C HHCTPYKHHUAMU I10 BBIITOJIHCHUIO
71a00PAaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYEHHUIO U COOMPAHUIO
ra3000pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOJA), MPUTOTOBICHUIO
pacTBOpOB € OMNPEACTIEHHON MacCOBOM JOJIE pPacTBOPEHHOTO
BCIICCTBA, MJIAHUPOBATL U MMPOBOAHUTH XHUMUUCCKHUEC DKCIICPUMCHTLL
[0 Pacrno3HABAaHUIO PACTBOPOB MIEJIOYEH M KHUCJIOT C MOMOILbBIO

WHIUKATOPOB (JIakmyc, heHondTanenH, METUIOPaHXK U IPYTre)

2.7

MPOBOAUTH PACUETHI [0 YPaBHEHUIO XUMUYECKOM peakiuu

I[To Teme: «Ilepmoanueckuii 3akoH W Ilepumogmyeckas cucrema
xumuyeckux sneMeHToB J[. M. MenneneeBa. CTpoeHune aTOMOB.

Xumudeckas cBI3b. OKHCIHUTENFHO-BOCCTAHOBUTEIIHHBIE peaKkuuun»

3.1

PaCKpBIBATE CMBICII OCHOBHBIX XMMHUUYCCKHUX TTOHSATHUH: AApO aTroma,

AJIEKTPOHHBIA CJIOH aToMa, aTOMHas OpOWTanb, paauyc aroma,
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XAMUYECKAasl CBS3b, MOJISIPHASI M HETMOJISIPHAs KOBAJICHTHAsI CBS3b,
3JIEKTPOOTPULATENIBHOCTh, WOHHAs CBS3b, HOH, KAaTHOH, aHWOH,

CTCIICHb OKHCJICHUA

3.2

KJ'IaCCI/I(l)I/II_[I/IpOBaTI) XHUMHUYCCKUEC JICMCHTHI

3.3

OIMCHIBATh U XapaKTepu30BaTh Tabauunyro Gopmy Ilepuoanaeckoit
CUCTCMblI XMUMHYCCKUX JJICMCHTOB: pPa3jindaTb INOHATUSA «TJIaBHAd
noarpynma (Arpymnma)» u «mnobouynas mnoxarpymnma (brpymma)y,

«MaJIple» U «OOJIbIIHE) NepUoOabl

34

packpbiBaTh cmblci Ilepuoguyeckoro 3akona .M. Menzeneesa:
JE€MOHCTPHPOBATh  MOHMMaHUE MEPUOJUYECKON  3aBUCHUMOCTH
CBOMCTB XUMHNYCCKHUX 3JIEMCHTOB oT ux IIOJIOKCHU A B

[Tepuoauueckoit cucreme

3.5

COOTHOCUTh OOO3HAuUEHHUs, KOTOPbIE HMMEIOTCI B  TaOJHIe
«Ilepuogmyeckas  cuctemMa  XuMHYeckux  asnemeHtoB .M.
MenzeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX OJJIEMEHTOB (COCTaB M 3apsj sapa, oOliee YHcio

3JIEKTPOHOB U PACHPEACIICHUE UX TI0 SJIEKTPOHHBIM CIIOSIM)

3.6

OIIPCACIIATH CTCIICHDb OKHUCJICHUA DJIEMCHTOB B 6I/IHapHBIX

COCINHCHUAX

3.7

OTIpEeAEIATh BHUJl XUMHYECKOM CBA3M (KOBAJIEHTHAs W HOHHAs) B

HCOPTraHNYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThl 0CBOEHHS] OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

ITo Teme: «BeliecTBO M XMMUYECKask PEAKIUS

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMMHYECKHX ITOHSATHHA: pacTBOp,
AJIEKTPOJIMTHI, HEAIEKTPOJIUTHI, AIIEKTPOIUTHYECKAsT AUCCOLMAIINS,
peaKkIuy HOHHOTO OOMEHa, KaTalu3aTop, XUMUYECKOE PaBHOBECHE,
o0OpaTumble u HEoOpaTHUMBbIE peaxuuu,
OKHCIIUTEIIbHOBOCCTAHOBUTEILHBIC peakIum, OKHCIIUTEIb,

BOCCTAHOBUTCIIb, OKHUCJICHHUC W BOCCTAHOBJICHUC, aAJUIOTPOIINA,
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aM(pOTEepHOCTh, XHUMHYECKas CBA3b (KOBAJICHTHAs, WOHHAs,
METaJNTNYecKasi), KPHUCTAJUIMYECKasi pEemIéTKa, CIUIaBBI, CKOPOCTh

XUMHYECKON peaKiuu

1.2

HUIUTIOCTPUPOBATh B3aUMOCBA3b OCHOBHBIX XHMHYCCKHX MMOHATHHA H

MNPUMCHATH 5TU MOHATUA IIPU OITMCAHHUU BCIICCTB U UX HpeBpaH_IGHI/II\/'I

1.3

COCTaBJISITh YpPaBHCHHA BHGKTpOHHTHHGCKOﬁ Juccomuanuu KuUcCIoT,
1IEJI0YEH M COJICH, TMOJIHBIE M COKpAIIEHHBIE YPaBHEHUS PEAKLIMI

HOHHOr0 0OMeHa

1.4

PACKPBIBATH CYITHOCTH OKHUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ

MOCPENICTBOM COCTABIJICHUS SJICKTPOHHOTO OalaHca STHUX peaKinuit

1.5

MPOBOAUTH PACUETHI [0 YPaBHEHUIO XUMUYECKOM peakiuu

Ilo Temam: «Hemeramnsl m ux coeauHeHus» U «MeTauibl U UX

COCOUHCHUA»

2.1

XapakTepu3oBaTh  (OMHMCHIBaTh) oOOmMUEe W  crenuduuecKue
XHUMHUYECKHE CBOUCTBA MMPOCTBIX U CIIOXKXHBIX BEIICCTB, IOATBCPIKAAA
ONMCaHWE TPUMEpPAMH MOJICKYISIDHBIX W HWOHHBIX YpaBHEHHM

COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN

2.2

COCTAaBJISITb YPABHCHU A peaKHHﬁ, MOATBCPIKAAOIUX CYICCTBOBAHUC

TCHETHYCCKOM CBSI3U MECXKAY BEIICCTBAMU PA3JIMYHBIX KJIACCOB

23

IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMUUCCKHUX HpeBpameHHﬁ B pa3JIMYHbIX

YCIIOBUSAX

24

CNIeOBATh NpPABWJIAM TIOJNB30BaHMSA XMMHUYECKOW IOCYyJOH U
na0opaTOpHBIM 00OPYJOBaHUEM, a TAK)Ke MpaBHJIaM OOpaICHHS C
BEIIECTBAMH B COOTBETCTBUH C HHCTPYKIMSMH II0 BBITOJHEHUIO
71a00paTOPHBIX XMMUYECKHX OIBITOB MO MOJYYECHUIO U COOMPAHHIO

ra3000pa3HBIX BEIIECTB (aAMMHAaKa U YTIEKUCIIOTO ra3a)

2.5

NPOBOJUTH PEAKIMU, IOATBEPKIAAIONINE KAYECTBEHHBI COCTaB
Pa3IUYHBIX BEIIECTB: PACHO3HABATh OIBITHBIM IYTEM XJIOPHI-,
OpoMuza, wuoaun, KapOonar, Qocdar, cuiMkar, cyiabdar,
THJPOKCHUIMOHBI, KATHOHBI aMMOHWUSI, HOHBI M3y4YEeHHBIX METaJUIOB,

IIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPIAHUYECKUX BEIIECTB

ITo Teme: «XuUMUSA U OKpYXKaKOLas cpeaar
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pacKpbIBaTh CMBICII OCHOBHBIX XuMHueckux mnoHaruil: [IJIK

3 BEIIECTBA; KOPPO3US METAIUIOB
HpI/IMeH}ITB OCHOBHBIC OHGpaI_II/II/I MBICHHTGHBHOﬁ ACATCIIBHOCTU —
aHAIM3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMaTH3alluIo,
3 2 BBISIBJICHHUC HpI/I‘II/IHHO-CHeI[CTBeHHBIX CB}I3GI>'I — A I/I3y‘-I€HI/I}I

CBOMCTB BEIIECTB M XHMHYCCKHX peaKHHﬁ; €CTCCTBCHHOHAYYHEIC
METOJABI IIO3HAHUA — Ha6JIIOI[eHI/Ie, HU3MCPCHUC, MOACINPOBAHUC,

AKCTIEPUMEHT (PEATbHBIA U MBICTICHHBIN )
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

HepBOHa‘IaHBHBIG XUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumun. Ponp XMMUM B KU3HU 4YEJIOBEKAa. XUMHUSI B CUCTEME HAYK.
Tena n BemecTBa. @U3MUECKHUE CBOMCTBA BEMIECTB. ATperaTHOE COCTOSHUE

BC€IICCTB

1.2

ITonsaTue o MCTOJaX IIO3HAHUA B XUMHH. Yucteie B€IICCTBA 1 CMCCH. CnocoObl

pazzaeneHus cMecen

1.3

AToMBI U MOJICKYJIBI. Xumudaeckrue »iaeMeHTBl. CHMBOJIBI XHUMHYECKHX

aeMeHTOB. [IpoCcThie U COKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE

1.4

Xumnueckast popmyna. BaneHTHOCTh aTOMOB XMMUYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHocHTenbHAas  aToMHas — Macca.
OtHocuTenbHas MOJIEKYJsIpHass Macca. MaccoBas [10J11  XMMHUYECKOTO

3JICMCHTA B COCIUMHCHUU

1.5

KonunuectBo Bemectsa. Moinb. MosnsipHas macca. B3auMocBsi3b KOJIM4ecTBa,
Macchl W 4YUCJa CTPYKTYPHBIX €IMHHUI[ BelecTBa. Pacu€rel mo dopmynam

XUMHYECKUX COCAUHCHUN

1.6

Du3nyeCcKue U XMMHUYECKUE SIBJIEHUs. XUMHUUYECKasl peakUus U €€ IpU3HAKHU.
3aKOH  COXpaHEHUs]  MacChl  BEIIECTB. XWUMUYECKUE  ypaBHEHUS.
Knaccudukanus  XuMHUYECKHMX — peakuuil  (COeAMHEHHs, Pa3lOKCHUS,

3aMeIleHus], 0OMEHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOM MOCYIOH, C
npaBuiIaMu paboThl B 1abOpaTopuu U mpuéMamu oOparieHus ¢ 1abopaTOpHBIM
o0opymoBaHWEM, HW3YYCHHE W ONHCAaHWE (U3UIECKUX CBOWCTB 00pasIoB
HEOPraHMYECKUX BEIIeCTB, HAOMIOACHHE (QU3NYEeCKNX (IJIaBJICHHE BOCKA,
TasiHUE JIbJ1a, PACTUPAHKE caxapa B CTYINKE, KUIIEHUE U KOHJIEHCAIUs BOJIbI) U
XUMUYECKHX (TOpEHHE CBEYM, MPOKATMBAHHE MEIHONH  IPOBOJIOKH,
B3aMMOJICKCTBHE MeJa C KHCIIOTOW) SIBICHHUH, HAOMIOJCHHE M OIMCAHHE
NPU3HAKOB TMPOTEKAHWS XHMHUYECKUX peakiuil (pas3iokeHue caxapa,

B3aUMOJICICTBHE CEPHOM KHCIOTHI C XJIOPHAOM Oapusi, pasioKeHHE

ruapokcuaa menu(ll) mpu HarpeBanuu, B3auMOECHCTBUE Keje3a C paCTBOPOM
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comm meau(Il), m3ydenre cnoco0oB pa3iesieHus: CMecei (C TOMOIIBI0 MarHUTa,
¢mIbTpOBaHME, BHIMAPUBAHKUE, AUCTWILUIAIMS, XpoMarorpadus), mpoBeneHue
OYNCTKH TIOBAPEHHON COJIM, HaONIOJICHHEe W ONKCAaHUE pe3yabTaToB
MPOBEJICHUS OIBITA, WIUTFOCTPUPYIOMIETO 3aKOH COXPaHEHUSI MACChl, CO3/IaHUe

MoIeNIeld MOJIEKYIT (IIapOCTEePKHEBBIX )

Baxneliye npencraBuTeN HEOPraHUYECKUX BEIIECTB

2.1

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — sineMeHT u mpocToe
BelecTBo. HaxoxaeHne Kucmopoaa B mpupoje, GU3NIeCKue U XUMHUSCKUE
cBoricTBa (peakiuu ropenus). Okcuapl. [Ipumenenne kuciopona. CrocoOb
NOJYy4YEeHUsI KHUCIOpOoAa B JabopaTopud M MPOMBINUIEHHOCTH. Kpyroopor

Kucaoposa B mpupojie. O30H — ayuioTpornHas MoauuKalus KUCIopoaa

2.2

TennoBoir >(ppekT XUMHUUYECKONW peakluH, TEPMOXHUMHYECKHUE ypaBHECHWS,
9K30- U DQHAOTCPMHUYCCKUC PCAKIHU. Tonnuso: YroJjib 1 MCTaH. 3an513HeHI/I€

BO3/yXa, YCHJICHUE MTapHUKOBOTO (P (eKTa, pa3pylieHue 030HOBOTO CIIOS

23

Bonopon — snemenT u npoctoe BemiectBo. HaxoxneHnne Bomoposa B Mpupoe,
¢usnueckre M XUMHYECKHE CBOMCTBA, NMPHUMEHEHHE, CIIOCOObI MOIY4EHHs.

Kucinors! 1 comu

24

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUYECKUM YpaBHEHUSIM

2.5

®usnyeckue cBoicTBAa BoAbl. Boma Kkak pacTBopuTenb. PacTBOpBIL.
HacpliieHHble 1 HEHACBIILIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasg [osist BelecTBa B pacTBope. XUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoB B MpUpOJAE U B KU3HMU yenoBeka. KpyroBopor
BOABl B IpUpPOAE. 3arpsi3HEHUE MpUPOAHBIX BoA. OxpaHa M OUYUCTKa

MIPUPOHBIX BOJT

2.6

Knaccudukanust Heoprannuecknx coenunennii. Oxcunabl. Kmaccudukarms
OKCHJIOB: coJieoOpa3yromue (OCHOBHBIC, KHUCJIOTHBIC, aM(OTepHbIE) U
HecosieoOpaszyromnue. Homenkiarypa okcuaoB. OU3NMYECKHE U XUMHYECKUE

CBOMCTBA OKCUIOB. [lomyuenue okcuoB

2.7

OcnoBanus. Kraccudukanus ocCHOBaHHWI: INENOYM W HEPACTBOPHMBIE
ocHoBaHus. HomeHknatypa ocHoBaHuil. ®u3nueckue 1 XUMUYECKHE CBOMCTBA

ocHoBaHui. [loryuenne ocHOBaHUM

2.8

Kucnotel. Knaccudukamus xkucnor. Homenkmarypa kuciaor. Ouszndeckue u
XHMHUYECKHE CBOMCTBA KUCHOT. Pan aktuBHocTM MetaimioB H.H. bekerosa.

[Tonydyenue KuciIoT
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2.9

Comu. Homenkiarypa coseil. ®u3ndeckue U XUMHUYECKHE CBOMCTBA COJICH.

ITonyuyenue cosen

2.10

I'enernueckas cB3b MCKAY KiIaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMHYECKUN HKCIIEPUMEHT: KAueCTBEHHOE OINPEIEICHUE COJCPIKaHUS
KHCTIOpOJia B BO3JlyXe, MOJIyueHHEe, cOOMpaHue, paclio3HaBaHWE U U3ydeHUe
CBOWCTB KUCJIOPOA, HAOIOICHNE B3aUMOCHCTBHSI BEIIECTB C KUCIOPOIOM U
yCIIOBUSI BO3SHUKHOBEHHUS U MPEKpallleHrs TOpeHus (1okapa), 03HaKOMIIEHHUE ¢
o0Opa3iiaMd OKCHJIOB ¥ OIMCAHHE WX CBONCTB, IOJY4YCHHE, COOUpaHHE,
pacrno3HaBaHUe U HU3y4YeHHE CBOMCTB BOJOpoAa (TOpeHue), B3auMOJAeHCTBHE
BOJIOpOJIA c OKCHJIOM meau(Il) (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEPHAIIOB), HAOJIIOJCHUE OOPA3IlOB BEHIECTB KOJIUYECTBOM 1 MOJIb,
UCCIICIOBAaHNE OCOOCHHOCTEH pacTBOPEHHS BEHIECTB C  Pa3IUIHOU
pPacTBOPUMOCTBIO, MPHUTOTOBJIEHHUE PACTBOPOB C ONPEAENEHHON MaccoBOM
JIOJIE pAacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJbl C METAJUIAMHU
(HatpueM W KaimblieM) (BO3MOXKHO MCIOJIb30BaHUE BHICOMATEPHATIOR),
ONpeIeJICHUE PACTBOPOB KHCIOT M IIEIOYEeH C MOMOIIbIO HHIUKATOPOB,
UCCIIeJIOBaHHE OOpPAa3I[0B HEOPTaHWYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB,
HAOIO/ICHUE W3MEHEHUS OKpPAaCKH HWHAMKATOPOB B pAcTBOpax KHUCIOT U
miesovei, n3ydeHue B3aumoaencteus okcuaa meau(Il) ¢ pactBopom cepHoit
KUCJIOTBI, KHUCIOT C METAJUIaMH, PEAKUMN HEUTpAIU3alUH, IOJYYEHUE
HEPACTBOPUMBIX OCHOBAaHWN, BBITECHEHHE OJHOTO MeETajula JApYyTuM U3
pacTBOpa COJM, PELIEHNE IKCIIEPUMEHTAIBHBIX 3aJa4 10 Teme «BaxHenmue

KJIaCCbl HCOPTraHNYCCKUX COGHHHCHHﬁ))

Ilepuoanueckuii 3akoH u [leproanueckas cucTeMa XUMUYECKUX JIEMEHTOB
J.N. MenneneeBa. CTpoeHre aToMoB. XUMUYecKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIILHBIC PCAKIIUN

3.1

[lepBble TOMBITKM KJIACCHU(PUKAIMK XUMHUYECKHX 3JIeMEHTOB. lloHsTHe O
Ipynnax CXOAHBIX 2JEMEHTOB (ILLEJOYHBIE U IEI0YHO3EMENIbHbIE METaJlIb,
raJloTeHbl, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yloT amdoTepHbIe

OKCH/IbI i TUIPOKCHIBI

3.2

[lepuonnueckuii 3akoH. [lepronnyeckas cucremMa XUMHUYECKUX 3JIEMEHTOB
JA.UN. MenneneeBa. KopoTkomepuogHas U JUIMHHONEPHOAHAs (OPMBI
[lepuoauueckoit cucrembl xumuueckux saeMeHtoB J[.M. Menneneena.
IIepuonst u rpynmbl. @U3HMYECKUN CMBICT MOPSAAKOBOIO HOMEpPA, HOMEpPOB

nepuoja U rpymibl JJIeMEHTa
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33

Ctpoenne atomoB. CocTaB aTOMHBIX sanaep. M3otonbl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB TMepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuoanueckoit cucremsl /.. MenaeneeBa. XapakTepuCcTUKa XUMHUYECKOTO

AJIEMEHTA MO ero noyoxeHuro B [lepuoanyeckoii cucreme [I.11. Menneneena

3.4

3aKOHOMepHOCTI/I U3MCHCHHUA paJjuyca daTOMOB XHUMHYCCKUX JSJICMCHTOB,
METAJIMYECKUX M HEMETaNIMYECKUX CBOMCTB MO TpyIIaM U TMEepUOJaM.
3nauenue [leproanyeckoro 3akoHa u [lepuoguyeckoit CUCTEMbI XUMUYECKUX
3JIEMEHTOB JUISl Pa3BUTHUS HAaykKu W npakTuku. .M. MenaeneeB — yu€Hbld U

rpak1aHuH

3.5

Xumnueckasi cBsa3b. KoBaneHTHass (ToJiAipHAsT W HEMOJIApHAs) CBSA3b.

SHGKTpOOTpI/IHaTeJIBHOCTI) XHMHYECKHX 31eMeHTOB. MloHHas CBI3b

3.6

Crenenb okuciienusi. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl

OKHCJICHMS B BOcCTaHOBJICHHUA. OKHUCIUTEIN U BOCCTAHOBUTEIIHN

3.7

XVUMUYECKUH OSKCIEPUMEHT: H3y4eHHE OOpa3loB BELIECTB METAIOB H
HEMETAJUIOB, B3aUMOJICHCTBUE THUJIPOKCUJIA IIMHKA C PACTBOPAMU KHUCIOT U
niesouei, MpoBEACHUE OMBITOB, WILTIOCTPUPYIOIIUX TPUMEPBI OKUCIUTEIHHO-

BOCCTAHOBUTENBHBIX peaKluil (TOpeHue, peakliuu pas3yIoKeHHs], COEITUHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAEePKAHMS

BemecTBo 1 xumnueckas peakuus. [loBropenue

1.1

Ilepuonnueckuii 3akoH. Ilepuoanueckas cucTeMa XUMHUUYECKHUX DSJIEMEHTOB
J.1. MenneneeBa. CTpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
XUMHYECKUX DSJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KM, KalblUd M HUX
COEMHEHUN B COOTBETCTBUM C IOJIOKEHHEM 3JIEMEHTOB B Ilepmommueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CrpoeHue BemiecTBa: BHJbl XUMHUYECKOW CBA3M. THIIBI KPHUCTaNIMYECKUX
pEmETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUMNA KPUCTAUIMYECKOU
peIETKH M BHUAAa XUMUYECKOM cBs3u. Kiaccudukanuss ¥ HOMEHKIIATypa
HEOPraHMYECKUX BeUIeCTB (MEXIyHApOJIHAas W TpUBHANbHAS). XUMHYECKHE
CBOMCTBa BELIECTB, OTHOCSIIMXCSA K Pa3IMYHBIM KJIacCaM HEOPraHUYEeCKUX

COGHHHCHHﬁ, IFCHCTUYCCKAA CBA3b HCOPraHMYCCKUX BEIICCTB
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1.3

Knaccugukanus XMMHYECKUX PEaKIMi 110 Pa3IUYHbIM NPU3HAKaM (110 YUCITy
U COCTaBy y4YaCTBYIOUIMX B PEAKIIMU BEILIECTB, MO TEIUIOBOMY 3P (eKTy, 1o
U3MEHEHMIO CTENEHEH OKHCICHHMS XUMHUYECKUX AJIEMEHTOB, IO OOPaTUMOCTH,
[0 YYacTMIO KaTajau3aropa). OK30- M DJHIOTEPMUYECKHE DPEAKIMH,

TepMOXUMHUYECKHEe ypaBHeHUA. [IoHsITHE 0 CKOPOCTH XUMHUYECKOM peakinun

1.4

[TonsiTe 060 0OpPaTUMBIX U HEOOPATUMBIX XMMUYECKUX peaknusax. [lorstue o
TOMOICHHBIX W TCTCPOTCHHLIX PCAKIUAX. Iloustue 0 XHUMHYECCKOM
paBHOBecuH. DakTOpBI, BIMSIOIMIME HA CKOPOCTh XUMHYECKOW PpEaKIUH H

MOJIOKCHHUEC XUMHUYCCKOI'O PAaBHOBCCHUSA

1.5

OKHUCIUTENHLHO-BOCCTAHOBUTEILHBIE pcaKkuuu, BHGKTpOHHBIfI 6aJ1ch
OKHCJIMTEIbHO-BOCCTAHOBUTENBHON — peakiuu. (CoOCTaBJI€HHE ypaBHEHHM
OKHCIUTCIIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ C HCIHOJIb30BaHHCM MCTOJa

3JIEKTPOHHOTO OanaHca

1.6

Teopust IEKTPOIUTHIECKON JUCCOUUALIMHU. DIEKTPOTUTHI U HEATIEKTPOIUTHI.
Karnonsl, annonsl. MexaHu3M IUCCOLMALIMY BELIECTB € PA3INYHBIMUA BUJAMU
XuMH4eckoi cBsi3u. Crenenp qucconnannu. CUIIbHBIE U CIIa0ble 3JIEKTPOIUTHI.
Peakuuu noHHOTO OOMEHa. Y CIOBUS NMPOTEKAHUS PEaKIil HOHHOTO OOMeHa,
MOJHBIE M COKpall€HHbIE MOHHBIE YpaBHEHUs peakiuii. CBOHCTBA KHUCIIOT,
OCHOBaHMHA UM COJEW B CBeTe MPEICTaBICHUH 00 3JIEKTPOTUTHYECKON

nucconnanuu. KauectBeHHbIe peakiiuy Ha HOHBL. [loHaTHE 0 THApOIM3E conei

1.7

XUMHU4YeCcKui OKCIICPUMCHT: O3HAKOMJICHUC C MOACIISIMU KPUCTAIIMYCCKUX
PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAUIOB U HeMeTaioB (rpadura u
ayiMaza), CIOXKHBIX BELIECTB (XJOpHIA HATPHs); UCCIEIOBAaHUE 3aBUCUMOCTH
CKOPOCTH XHMHYECKOW PEaKIMH OT BO3ICHCTBUS PAa3IMYHBIX (PAKTOPOB;
UCCIICIOBAaHUE  BJIEKTPOIPOBOJHOCTH  pPAacTBOPOB  BEIIECTB, Ipoliecca
JVCCOIMAIIMU  KHUCIIOT, MIeNoYe W coiieli  (BO3MOXKHO HCIIOJIb30BaHHE
BUJIEOMATEPHUAIIOB); MPOBEACHUE OIBITOB, WIUIIOCTPUPYIOIINX MPU3HAKU
MIPOTEKAHUs peaKIrii HOHHOTO 0OMeHa (00pa3oBaHUe OCaIKa, BBHIJICIICHHE T'a3a,
o0pa3oBaHue BOBI); ONBITOB, WLTIOCTPUPYIOIIUX TMPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTEIIFHBIX PEaKIUi (TOpEHHE, PEaKIUU PA3IIOKEHHS, COCTNHCHHUS);
pacmo3HaBaHHE HEOPTraHWYECKHX BEIIECTB C IMOMOIIBI0 KAauyeCTBEHHBIX

peakuuii Ha MOHBI; pelIeHHEe HKCIIEPUMEHTAIbHBIX 3a7a4

HemeTamisr 1 ux COCOAMHECHU

2.1

OO6mass xapaktepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,

XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3UYECKHE CBOICTBa
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IIPOCTBIX BEILECTB — raJIOTEHOB. XMMHUYECKHE CBOMCTBA Ha IPHUMEPE XJIOpa
(B3auMOJICHCTBHE C METa/UIaMHU, HEMETAJUTAMH, IIEI0YaMH). XJIOPOBOIOPO/I.
ConsiHast KMCIOTa, XUMHMYECKHE CBOWCTBA, IIONY4YEHHE, IIPUMEHECHHE.
JeiictBue xJjiopa M XJIOPOBOAOPOAA Ha OPraHM3M deloBeKa. BakHeline

XJIOpUABI U NX HAXOXJICHUC B IIPUPOILC

2.2

OO6mas xapaktepuctuka 37JeMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTereHu okuciaeHus. CTpoeHue u Gpu3nveckue CBoicTBa
MPOCTHIX BEIIECTB — KHUCIOPOAAa W Cepbl. AJUIOTPONHBIE MoAU(UKAIMU
KHCII0pOJia U cepbl. XMMHUYECKHE CBOWCTBA cepbl. CepoBOIOPOA, CTPOEHHUE,
dusnueckue u XxumMuueckue cBoircTBa. OKCUABI cepbl KaK MpPeaCTaBUTENN
KHCJIOTHBIX OKcHIOB. CepHasi KUCI0Ta, (U3NUECKHE U XUMUYECKHE CBOMCTBA
(o0mre kak mpeacTaBUTENS Kilacca KUCIOT U cnenuduaeckue). XuMHUIECKUE
peaKIiy, JeKalue B OCHOBE MPOMBIIIICHHOTO Croco0a MOIY4YEeHUsI CEPHOM
kuciotel. [Ipumenenne. Conu cepHOM KHUCIOTHI, KAUECTBEHHAs! peakiusa Ha
cynbdar-uoH. Haxoxnenue cepsl 1 €€ COeTUHEHUN B MPHUPOJE. XUMHUYECKOE
3arpsi3HEHNE OKPY’KaIOLIEH Cpelbl COeTMHEHUAMU Cepbl (KUCIOTHBIE JOXKIH,

3arps3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €0 MPEI0TBPAILICHUS

23

OOmast xapakTepucTuka 3jeMeHTOB VA-rpymmbl. OcoOEHHOCTH CTpPOCHUs
aTOMOB, XapaKTEPHBIE CTENEHH OKHCIECHUS. A30T, pPacHpOCTpaHEHUE B
npupoe, pusnueckue U XuMuieckue cBoiictsa. KpyroBopot a3ora B mpupoze.
AmMuak, ero (U3MYECKHME M XHMHUYCCKHE CBOWCTBA, IONyYCHHE U
npuMeHeHne. Coiau aMMOHUS, UX (PU3MUYECKHE W XHUMHUYECKHE CBOMCTBA,
npumeHeHne. KauecTBeHHas peaknyns Ha HOHBI aMMOHHSA. A30THasI KUCIIOTa, €&
nosryueHue, Gu3ndeckrue U XMMHIECKHe CBOMCTBA (00IMe KaK MPeICTaBUTEIS
Ki1acca KucinoT W crenuduyeckue). Vcmomp3oBaHue HHUTPATOB M CONEH
aMMOHHSI B KaueCTBE MUHEPAIbHBIX yA0OpeHui. XUMHUYeCKoe 3arps3HeHue
OKpYXarollel cpeapl COSTMHEHMSIMU a30Ta (KHCIOTHBIC IO/, 3arpsi3HeHNE

BO3]1yXa, MOYBBI U BOJOEMOB)

24

®docdop, ammorponHbie MoaupuUKauu Gocdopa, GU3NIECKHUE U XUMHUICCKHE
cBoiictBa. Oxcun ¢ochopa(V) u dochopHas kuciaora, ¢(U3UUYECKUE U
XMMHYECKHE CBOWCTBaA, moiydeHue. Mcrmonp3oBanue ¢ochaToB B KadecTBe

MHUHEpAJIbHBIX YA0OpeHHi

2.5

OO0mast xapaktepucThka 37meMeHTOB [VA-rpynmnsl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTENEHM OKHUCIEHMs. YTJIepoJ, aJIOTPOIHbIE

Monu(dUKaIMK, pacHpoCTpaHEHUE B TpHupone, GU3NUYECKUE U XHUMHUYECKUE
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cBoricTtBa. Ancopouus. KpyroBopor yriepoaa B mpupojae. OKcubl yriepoa,
X (pu3MYecKkre U XUMUYECKUE CBOWCTBA, NIEHCTBHE HA YKUBHIC OPTaHU3MBI,
MOJIy4YeHUe U MPUMEHEHHE. DKOJIOTUYECKUE MPOOIeMbl, CBSI3aHHBIE C OKCHUIOM
yraepoaa(lV); rumore3a rio06ambHOTO TOTEIUICHHS KIMMAaTa; MapHUKOBBIMA
adext. YrompHas kuciaora U €€ coid, UX (U3NIECKHEe W XUMHUUYECKUE
CBOICTBa, MONy4YeHHE W NMpuMeHeHue. KadecTBeHHast peakiusi Ha KapOoHaT-
noHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U

CEJILCKOM XO03IUCTBE

2.6

[lepBoHauanbHbIe MOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yriaepoaa (MeTaH, 3TaH, STWIEH, alleTWIeH, 3TaHOJ, TIULEPUH, YKCycHas
kucinota). Ux coctaB um xumuyeckoe ctpoeHue. Ilonstue o Omonmormuecku
BaXHBIX BEIECTBAaX: XHUpax, Oelikax, yriaeBoJax — U MX POJHM B JKU3HU
yesnoBeka. MarepualbHOE €AMHCTBO OPraHMYeCKMX M HEOPraHMYECKUX

COCTMHEHNN

2.7

Kpemunii, ero ¢usnueckue W XHWMHYECKHE CBOWCTBA, TMOJy4YCHHE U
npumenenne. CoenuHeHus] KpeMHUsl B npupoxae. OOmme mpencraBieHust 00
okcune kpemuusA(IV) u kpemuueBoit kucnote. CHIMKATBI, X UCIOJIb30BAHUE
B 6I>ITy, MCOAUIIUHCE, IMPOMBIIIJICHHOCTH. Baxxueiinue CTPOUTCIIbHBIC
MaTepHuaybl: KepaMHuKa, CTEKIJIO, IIEMEHT, OCeTOH, kene300eToH. [IpobimemMbr
6G3OHaCHOFO HCIIOJIb30BAHUA CTPOUTCIIBHBIX MATCpPUAJIOB B HOBCGI[HGBHOﬁ

KHN3HHU

2.8

XYUMUYECKUH SKCIEPUMEHT: M3ydeHHe 00pa3lloB HEOPTaHUYECKUX BEIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IIPOBEICHUE KAUECTBEHHBIX PEAKIU HA XJIOPHUI-
MOHBl M HAOJIOJEHHE MPHU3HAKOB HMX IMPOTEKAHHUS; OMBITHI, OTpa)karollue
¢u3nUecKre 1 XMMUYECKUE CBOMCTBA raJIOT€HOB U UX COCMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB); O3HAKOMIICHHE ¢ 00Opas3liaMy XJIOPUIOB
(rajoreHuI0B); O3HAKOMJICHHE C O0Opa3laMu cepbl U €€ COeIUHEHUSIMHU
(BOBMOXKHO HCITOJIb30BAHME BHJIEOMATEPUANIOB); HAOMIOJEHUE Mpoiecca
0o0yrMBaHUs caxapa MoJ ACHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI;
U3yueHHe XUMHUYECKUX CBOMCTB pa30aBICHHOMN CEpHOM KUCIIOTHI, IPOBEICHNE
KayeCTBEHHOW peakuuu Ha cyiab(ar-uoH W HaOIIOAeHHe Npu3HaKa eé
POTEKaHUS; 03HAKOMJICHHE ¢ PU3MUECKUMH CBOHCTBaMH a30Ta, pocdopa 1 ux
COCTMHEHUHN (BO3MOXXHO WCIIOIb30BAaHUE BHJACOMATEpPHAIOB), oOpazmamMu
a30THBIX U (HOCHOPHBIX YAOOPEHUI; MOIyueHUE, COONpaHue, paclio3HaABaHHE

U N3YUCHUC CBOICTB aMMHakKa; IMpoOBECACHUEC KaYCCTBCHHBIX peaKuHﬁ Ha WOH
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aMMOHUs ¥ (¢Qocdar-MOH U U3ydeHHE MPU3HAKOB MX IPOTEKaHMs,
B3aMMO/ICHICTBHE KOHLIEHTPUPOBAHHOM a30THOM KHCIIOTHI C MEIbIO (BO3MOKHO
UCIOJIb30BaHUE BMJEOMATEPHANIOB); U3yYEHHE MOJENeH KpUCTAIUIMYECKHX
pem€rok anMasza, rpadura, ¢ymuiepeHa; O3HAKOMJIEHHE C IPOLECCOM
azicopOLMK pacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
IPOTHBOra3a; MoJlydeHue, coOupaHue, pacro3HaBaHUE U M3YyYCHHE CBOWCTB
YIJIEKHCIIOrO Ta3a; MpOBEIEHHE KadeCTBEHHBIX PEAaKUMH Ha KapOoHAT- U
CUJIMKAT-UOHBl U M3Y4YCHHME IPU3HAKOB MX IIPOTEKAHUSA; O3HAKOMIICHUE C
IPOAYKIMEH CUIMKATHOW MPOMBIIIJICHHOCTH; PEMICHUE YKCIIEPUMEHTAJIBHBIX

3aJ1a4 110 TeMe «BakHenIe HeMeTaJUIbl M UX COETUHEHUSI»

Metamisl 1 ux COCAUHCHHUA

3.1

O6H_Ia}1 XapaKTepI/ICTI/IKa XUMHUYCCKUX DJICMCHTOB — MCTAJIJIOB HAa OCHOBAHUHU
ux nojoxeHus B Ilepuonnueckor cucteMe XuMu4eckux snemeHToB J[.M.
MeH;[eneeBa nu CTpOGHI/I}I aTOMOB. CTpOGHI/Ie MCTAJIJIIOB. MeTaJIJII/I‘IeCKa}I CBA3b
U MeTaJUTMYecKass KpPUCTAJUTMYECKash pPEemI€TKa. OJIEKTPOXUMHUYCCKUU PsiT

HaIPSHKEHUN METalIoB

3.2

dusnueckue U XMMUYeCKue CBocTBa MeTayiioB. OO0IIHe criocoObl OTYYEeHUS
MmeTasuioB. [loHATHE 0 KOPPO3HH METAIIIOB, OCHOBHBIE CIOCOOBI 3aLIUThI UX OT
Koppo3uu. CruiaBsl (CTajib, YyTr'yH, JIOPATIOMHUHNANA, OpOH3a) U UX IPUMEHEHHE

B OBITY U IPOMBIIIJIEHHOCTH

33

[Ilenounble MeTaJUIBL: MOJOXKEHUE B Ilepuoauyeckoil cucreMe XUMHUYECKUX
aneMmeHToB .. MenzeneeBa; CTpOCHUE UX aTOMOB; HAXOXKJIECHUE B MPUPOJIE.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). Okcusl
WU TUAPOKCUIBI HATpusi M Kanus. [[puMeHeHHe MET0YHBIX METAIIOB U UX

COE€IUHEHUIN

3.4

[Ilenouyno3eMenbHBIE METaAAbl MarHUM ©M  KalbLMii: IIOJIOXKEHHE B
[lepuonuueckoit cucrtemMe xumuueckux d3nemeHTtoB .M. Mengeneesa;
CTPOCHHE UX aTOMOB; HaxoxJeHue B npupone. Ouznueckre U XUMHUECKUE
CBOWCTBa MarHusi W Kaublius. BaxHeWmne COoeIWHEHHsS KabIHs (OKCHI,

TUAPOKCHU, CoIn). JKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

AnromuHni: nonoxkenue B [lepronndeckoil cucreMe XMMHUYECKHX 3JIEMEHTOB
J.. Menneneesa; CTpO€HUE aTOMa; HAXOXKJEHUE B mpupojae. Puznyueckue u
XMMHYECKHE CBOMCTBAa amioMUHHMA. AMQOTEpHBIE CBOWCTBA OKCHAA H

THAPOKCH/IA ATFOMUHHUS
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3.6

Keneszo: nonoxenue B [lepnoandeckoi cuctreMe XuMuueckux 3neMenToB /1. 1.
MeHnneneeBa; CTpOE€HHUE aroMa; HaxOXAeHHEe B mpupoje. DPuznueckue u
XUMUYECKHE CBOMCTBA jkene3a. OKcuabl, TUApoKcHabl U conu xkenesa(ll) u

xkenesza(lll), ux cocras, cCBOMCTBA U MOIyYEHUE

3.7

XVMUYECKUH IKCIIEPUMEHT: O3HAKOMIIEHHUE C 00pa3liaMy METaJJIOB U CIIJIABOB,
uX (QU3NYECKMMH CBOWCTBAMH; M3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METAIIOB
(BO3MOXKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHUSL OKCHIAa KaJblUs W HATpus C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB); UCCIEIOBAHUE CBOMCTB JKECTKOU BOJIBI;
mpolecca TOpPEeHHsI Kelle3a B KHCIOpojAe (BO3MOXHO HCIIOJNb30BaHHE
BUJICOMATEPHAJIOB); PU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKIIUi HA HOHBI
(maraus, Kamblys, amoMmuHus, nuHka, skenesza(ll) m xemesa(Ill), memgu(Il);
HaOII0/IEHUE W OTIMCAHKE MTPOIIECCOB OKPAIIMBAHUS TIJIAMEHH HOHAMHY HATPHS,
Kamus W Kadblus (BO3MOXXKHO  HCIOJIB30BAaHUE  BUAEOMATEPUAJIOB);
UCClIeIOBaHNEe aM(POTEPHBIX CBOWCTB THAPOKCHAA ATFOMHHHS U THAPOKCUAA
IIMHKA; pelIeHNEe SKCIIEPUMEHTANIBHBIX 3a/1a4 0 TeMe «BaxHei1ne MeTaisl

U UX COCAUHCHU A

XHUMHA U OKpYXKarolas cpeaa

4.1

HoBsie maTepuansl 1 TexHOJIIOrMU. BelecTBa U MaTepuaibl B TOBCEIHEBHOM
JKA3HU YeJIOBeKa. XUMUA U 310poBbe. be3omacHoe ucnoap30BaHue BEIECTB U
XUMHUYECKHUX peakiuil B ObITy. [lepBas moMoms nNpu XUMHUYECKUX OKOTax U

OTpaBJICHUAX

4.2

OCHOBBI  JKOJIOTMUECKOM  TI'pPaMOTHOCTH.  XHMHYECKOE  3arps3HEHue
okpyxkarotiei cpeabl [IJIK. Posib XuMuu B penieHur 3KOJIOTHIECKUX MPOOIIEM.
[IpupoaHble MCTOUYHUKU YTIIEBOAOPOAOB (Yroib, MPUPOIHBINA Ta3, HEPThH),

IPOAYKTHI UX MEepepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

4.3

XUMUYECKUH SKCTIEPUMEHT: U3ydeHHEe 00pa3lioB MaTepHalioB (CTEKJIIO0, CTLIIABbI

METAJIJIOB, TOJINMEPHBIE MAaTEPUAIIbI)
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IPOBEPSIEMBIE HA OI'D 11O XUMHUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBLHOM
MPOI'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pPe3yJIbTATaM

MPOBEPAEMOro 0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa30BaTeILHOM

TpeOoOBaHMS NMPOrpaMMbl OCHOBHOI'0 00111ero o0pa3zoBanus Ha ocHoBe PI'OC
1 [Ipencrapnenue:

0 TO03HABA€MOCTH SBJIEHUN NPUPOJbI, MOHMMAaHHE OOBEKTHBHOMN
3HAYMMOCTH OCHOB XMMHYECKON HAayKH KaK 00JIACTH COBPEMEHHOTO
1.1 €CTECTBO3HAHMS, KOMIIOHEHTa OOIIEeH KYyJIbTYypbl M TMPAKTHUYECKOU
ACATCIIBHOCTH YCJIIOBCKAa B YCIOBUAX COBPCMCHHOTO O6H_I€CTBa;

IIOHUMaHHUEC MECTAa XUMHUH CPEAN APYIrUX CCTCCTBCHHBIX HAYK

0 HAYYHBIX METOJAaX IMO3HAHHA, B TOM YUCJIC SKCIICPUMCHTAJIbHBIX U
12 TCOPCTUUCCKHUX MCTOAAaX MCCICIOBAHUA BCHICCTB W HU3YUYCHHUA
XUMHUYCCKHUX peaKuHﬁ; YMCHHUEC HCIIOJb30BaTb MOACIMU  JJIA

0OBSICHEHUS! CTPOEHUS aTOMOB M MOJICKYJI

0 cepax nmpodeccnoHaTbHON AESITEIIBHOCTH, CBA3aHHBIX C XUMHEH
U COBPEMEHHBIMH TEXHOJOTHSMHU, OCHOBAaHHBIMH Ha JOCTHIKEHHSIX
XUMHYECKOW HAYKH, YTO IMO3BOJIUT OOYYAIONIMMCS pacCMaTpHBATh
1.3 XUMHIO Kak cdepy cBoeil Oyaymed  mpodeccHoHanbHOM
NESTeIbHOCTH W CHENIaTh OCO3HAHHBIM BBIOOD XHMHUHM Kak
npopMILHOTO MpeaMeTa NpU Mepexoie Ha YPOBEHb CPEIHEro

obmero oopa3oBaHus

Brnanenne cucteMoil XMMHMYECKHUX 3HAHMM W YMEHHE IMPUMEHSThH

CUCTCMY XUMHUYCCKUX 3HaHHI>'I, KOTOpasd BKIIKOYACT:

BOKHEHIIINE XMMUYECKUE TIOHATHUS: XUMHUYECKUH DJIEMEHT, aToM,
MOJICKYJIa, BEIIECTBO, IPOCTOE M CIOKHOE BEIIECTBO, OJHOPOIHAS U
HEO/IHOPOJHAsi CMEChb, OTHOCUTEIIbHBIE aTOMHAasi M MOJIEKYJsApHas
MAacchl, KOJMYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca, MOJISPHBIN
2.1 00BEM, OKCH, KUCIIOTAa, OCHOBAaHUE, CONb (CPeHHsIsl), XUMHUYECKAs
peaKkys, pPeaKiWy COCIUHEHMS, PEaKIUU DA3JIOKCHUs, PEaKIHH
3aMEIeHNs, Peakul 0OMEHa, TETUIOBON (P PEKT peakiuu, 3K30- U
SHJOTEPMHUYECKHE PEAKIMH, PAaCTBOP, MaccoBasi JOJISI XHUMHYECKOTO

OJICMCHTa B COCIMHCHUH, MaccoBasg O0JId U MIPOUCHTHAasd
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KOHIICHTpANKs BEIECTBA B PACTBOPE, PO aTOMa, HJICKTPOHHBIN CIION
aToma, aToMHasi OopOuTajb, PagUyC aTroMa, BaJECHTHOCTb, CTENECHb
OKHCIICHUS], XUMUYECKas! CBSI3b, AIEKTPOOTPULIATETILHOCTD, MOJISPHASL
U HEMOJISIpHAsi KOBAJICHTHAs CBS3b, MOHHAS CBs3b, METAIIMYECKas
CBSI3b, KPUCTAIMYECKAsI peIIETKA (AaTOMHAs!, HOHHAsI, METAJUTNYECKas,
MOJIEKYJISIpHAs), NOH, KaTHOH, aHUOH, 3JICKTPOJIUT M HEIJIEKTPOIIUT,
JNEKTPOJINTHYECKAs JUCCOIMAINS, pEaKnuud HMOHHOTO OOMEeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTENIBHBIE  PEAKIMM,  OKUCIUTEIb U
BOCCTAQHOBHTEINb, OKHCICHHE U BOCCTAHOBJICHHE, JJICKTPOIN3,
XMMUYECKOE paBHOBECHE, OOpaTUMble M HEOOpaTHMbIE PEaKLnH,
CKOpPOCTh XHMMHYECKOW peakuuu, Karamuzatop, I[IJIK, kopposus

MCETAaJlJIOB, CILJIaBBbI

2.2

OCHOBOIIOJIATAIOIINE 3aKOHbl XMUMHUHU: 3aKOH COXPAaHEHHUS MAacChl,
nepuoguueckuii 3akoH .M. MengeneeBa, 3aKOH MOCTOSHCTBA

COCTaBa, 3aKOH ABOTaJpo

23

TEOPUM  XUMHUH:  aTOMHO-MOJICKYJISIDHAas ~ TEOpHs,  TEOpHs

AJIEKTPOJIUTUYECKON JTUCCOIHAITIT

Branenne ocHOBaMM XMMHUYECKOW TPaMOTHOCTH, BKJIFOYAIOILIEH:

3.1

YMCHHUC TPaBUIIbHO HCIIOJb30BATH HU3YYCHHBIC BCHICCTBA U
Matepuaibl (B TOM YHUCIIE MHUHEpaIbHBIE yIOOPEHHUs, METAIUIBl U
CIUIaBBl, TPOMYKTHl  IEpepaboTKH TMPHPOJIHBIX  HCTOYHHKOB
yTII€BOOPOAOB (yTJIsi, MPUPOIHOTO Ta3a, HepTH) B OBITY, CETCKOM
X03$II>'ICTBG, Ha TPOU3BOACTBC U IIOHHMMAHUC 3HAYCHUSA IKHUPOB,
OenmKOB,  YIJIEBOJNOB  JUII  OpraHM3Ma  YEJIOBEKa;  YMCHHE
MMPOTrHO3UPOBATh BJIIMAHUC BCIICCTB U XUMHYCCKUX IIPOLCCCOB Ha

OpraHM3M YeJIOBEKa M OKPY>KAIOLYI0 MPUPOTHYIO CPENY

3.2

YMCHHUEC UHTCIPUPOBATE XMMHUYCCKHUEC 3HAHHUA CO 3HAHHUAMHU OPYIrUux

y4eOHBIX IPEIMETOB

3.3

HaJIMYME OMbITa paboTHI C Pa3TUYHBIMUA UCTOYHUKAMHU WH(pOpMAIUU
[0 XMMHUH (Hay4Has M Hay4dHO-NOMYJISIpHAsl JUTEparypa, CIOBapH,

CIPaBOYHUKHU, HHTEPHET-PECYPCHI)

3.4

YMEHHE OOBEKTHUBHO OILEHWBATh WH(OPMALUIO O BEIIECTBAX, HUX
IOpEeBpalleHUsIX M MPAaKTHUYECKOM TMPUMEHEHHUHM U YMEHHE

HCIIOJIB30BaTh €€ AJId pCIICHU A yLIGGHO-HOSHaBaTG.HBHBIX 3aJa4d
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BJ'IaI[eHI/Ie OCHOBaMHM TOHSITHHHOTO amnrmnapara U CHMBOJIMYECKOI'O

SI3bIKa XUMHH JJIS1 COCTaBJICHUS (HOpPMYJT HEOPTaHUYECKUX BEIIECTB,

4 YpaBHEHUN XHMHUYECKUX pPEaKIMi; OCHOBAMU XHUMHUYECKOMN
HoMmeHknarypsl (IUPAC u TpuBHanbHOI)
YMeHue oObsSICHITh CBSA3b MOJOXKEHHS dNeMeHTa B [lepuoamueckoit
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHUSI aTOMOB
5 XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3apsn sjpa, oOIee Yucio
3JIEKTPOHOB), paclpeieieHueM JJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TMEPBBIX TPEX NEPUOJOB, KATUS U KaJIbLUS
IIpencraBinenue 0  NEPUOAMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHYECKHX 3JIEMEHTOB (palyc aTroma, 3IeKTPOOTPULIATENIbHOCTD ),
6 MOPOCTBIX M CIOXHBIX BEIIECTB OT TOJIOKEHUS BJIEMEHTOB B
[lepmonnueckoid cucremMe (B MajblX IMEPUOJAX M  TJIABHBIX
MOATPYIINAX) U 3JIEKTPOHHOTO CTPOEHHUS aTOMa
7 YMmenue kinaccupumpoBarth:
7.1 XUMUYECKHUE JIEMEHTBI
7.2 HEOPraHWYECKHUE BEIIECTBA
7.3 XUMHUYECKHE PEAKIINHI
8 YMenue onpenensiTh:
g1 BAJICHTHOCTb M CTENEHb OKUCICHHUS] XUMUUYECKUX AJIEMEHTOB, 3apsiji
' HOHA
22 BUJI XUMHUYECKOM CBS3M U THUIN KPUCTAJUIMUECKOW CTPYKTYpHI B
' COETMHEHUX
8.3 XapaxkTep Cpebl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUH)
8.4 OKUCIUTENh U BOCCTAHOBUTEIIb
9 YMeHue xapakTepu3oBath (HU3NUEeCKHe U XMMUUYECKHUE CBOMCTBA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOIOpPOA, TpaduT, anamas,
9.1 KpeMHHI, a30T, ¢ocdop, cepa, XJIOp, HATPUM, KaIH, MarHHMH,
KaJIbIIUN, aJTFOMUHUM, JKEJIe30)
CIIOKHBIX BEIIECTB, B TOM YHCJIE€ MX BOJHBIX PacTBOPOB (BOJA,
97 aMMHAK, XJOPOBOAOPOJ, CEPOBOJAOPOM, OKCHABI U THIAPOKCUIBI

metaimioB [-ITA rpymnm, amromunus, meau (II), muaka, sxenesa (II u

I11), oxcuapt yrneponaa (I u IV), kpemuus (IV), azota u pochopa (111
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u V), cepel (IV u VI), ceprucras, cepHas, a3oTHCTas, a30THasd,

docdopHasi, yronpHas, KpeMHUEBAsI KUCIOTa U X COJIH)

IMPOrHO3UPOBATE W  XAPAKTCPHU30BATH CBOIMCTBa B€OICCTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, NIPHUMCHCHHUE BCIICCTB B

23 3aBUCUMOCTH OT HUX CBOMCTB, BO3MOXHOCTb IPOTEKAHHS
XUMHYECKHUX MPEBPAIICHNUN B Pa3IMUHbIX YCIOBHIX
10 YMeHue cocTaBiIsTh MOJIEKYIIPHbIE U MOHHBIE YPaBHEHUS PEaKIIU,
B TOM YHCIIE:
10.1 peakiuii HOoHHOTro 0OMeHa
10.2 OKUCITUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIIHI
103 WUTIOCTPUPYIOIIMX XHWMHUYECKHE CBOMCTBAa H3YYEHHBIX KJIACCOB
' (Tpyrin) HeOpraHUYEeCKUX BEUIECTB
10.4 MOJATBEPKIAIOLIUX FEHETUUECKYIO B3aMOCBSI3b MEXKAY HUMU
11 YMeHue BEIYUCIATH (IPOBOJUTH PACUEThI):
111 OTHOCUTEIIFHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB,
' MacCOBYIO JIOJI0 XMMHUYECKOT0 JIEMEHTA B COSMHEHUH
11.2 MAacCOBYIO JIOJIIO BEIIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MaccCy, 00beM Ira3oB
114 M0 ypPaBHEHUSM XHMHUYECKUX PEAKIUH M HAXOAUTHh KOJIHMYECTBO
' BellecTBa, 00bEM U Maccy peareHTOB WM MPOIYKTOB peakluu
12 Brnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJlaMH  HAy4YHOro TMo3HaHUS (HaOironeHue,
101 U3MEpEeHue, IKCIEPUMEHT, MOICTTMPOBAHNE) TPU U3YUYCHHH BEIIECTB
' U XMMHYECKHUX SIBJIEHUI; yMeHue chopMynupoBaTh MpodieMy u
MPEIJIOKUTH MMYTH €€ PEIICHUS
129 Oe3omacHOi pabOThl C XUMHUYECKHMH BEUIECTBAMH, XHUMHUYECKOMN
' MOCY/I0H ¥ J1aOOpaTOPHBIM 000PYI0BAHHEM
npaBujaMu 0e30MmacHOTO oOpareHus c BEILIECTBAMH,
UCIIOJIb3YEMBIMU B TOBCEIHEBHOM KM3HU, MTPaBUJIaMU TTOBEJCHUS B
193 Hensix cOepekeHus: 370pOBbsl U OKPYXKAIOIIEH MPUPOIHON Cpembl;

MOHMMaHUE Bpea (OMacHOCTH) BO3ACUCTBUS Ha )KUBbIE OPraHU3MBbI
OnpeAenEHHBIX BEILECTB, croco6oB YMEHBILIECHUS u

MIPEIOTBPAICHUS X BPEIHOTO BO3JACUCTBUS
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13

Hannane MPAKTUYCCKUX HABBIKOB INIAHUPOBAHHUA U OCYIICCTBIICHHUA

CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB!

13.1

HN3YUCHUC n OIIMCaHHEC (I)I/I3I/I‘-IGCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHCE C (1)I/I?>I/ILICCKI/IMI/I N XUMHWYCCKUMU ABJICHHUAMU, OIIBITHI,

WJUTFOCTPUPYIOLIME IPU3HAKU IIPOTEKAHUS XUMUYECKUX PEaKIUiI

13.2

U3y4eHHe CIIOCO00B pa3eeHus cMecer

13.3

NIOJIyYEHUE KHUCIOpPOJAa M H3YYEHHE €ro CBOMCTB; IIOJyYEHHUE
BOJIOpOJIa M U3YYEHUE €r0 CBOMCTB; MOIYYEHHE YIJIEKHCIIOrO Ta3a 1
U3Y4YEHHE €ro CBOMCTB; IIOJyYE€HHWE aMMHUaKa M HU3YyYEHUE €ro

CBOJCTB

13.4

MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MaCcCOBOW JOJEH

pacTBOPEHHOTO BELIECTBA

13.5

OpPUMEHEHHEe  MHAMKATOpoB  (JlakMyca,  METWJIOpaHXa U
¢denondranenna) s onpeaeNeHUsl XapakTepa cpelbl B pacTBOPax

KHCJIOT U IIeJIoYel

13.6

WCCIICIOBAHUE M ONMCAHUE CBOWCTB HEOPraHUYECKUX BEILECTB
Pa3IMYHBIX KJIACCOB; U3y4EHHE B3AUMOICHCTBHSI KMUCIIOT C METaJUIaAMHU,
OKCHJIaMM  METAJUIOB,  pPAacTBOPUMBIMM W HEPaCTBOPUMBIMH
OCHOBAHMSIMU, COJIIMU; TIOJIy4YEHHE HEPAaCTBOPUMBIX OCHOBAHMIA,
BBITECHEHHUE OJIHOIO MeETaula JpPYrUM M3 pPacTBOpa COJIH;
UCClIeIOBaHNEe aM(OTEPHBIX CBOWCTB THUIPOKCHIOB AIIOMHUHHS U

LIUHKA

13.7

pelieHne SKCIePUMEHTATBHBIX 3a7a4 10 TeMaM: «OCHOBHBIE KJIaCChI
HEOPTraHUYECKHUX COETUHEHUIY; «DNEKTPOIUTUYECKAS
IHUCccolManusy; «BakHeHIIne HeMETAUIBI W HUX COCAUHEHHUS;

«Baxxueime MeTajIbl U UX COSIUHEHUS

13.8

XUMHYECKHE  JKCIIEPUMEHTHI,  WIUIIOCTPUPYIOLIME  IIPU3HAKU
NPOTEKaHUS PEeaKIuii HOHHOTO OOMEHa; KaueCTBCHHBIC PEaKIUU Ha
NPUCYTCTBYIOLIME B BOAHBIX PAaCTBOPAX MOHBI: XJIOPHI-, OpOMUI-,
wonua-, cynbdar-, ¢ocdar-, KapOOHAT-, CHUIMKAT-aHUOHBI,
TUAPOKCUA-UOHLBI, KATUOHBI aAMMOHUS, MarHus, KaJIbIIU, aJIOMUHUS,

kenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

YMmenue:
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NPEJCTaBISATh pPE3yIbTaThl OSKCIEpUMEHTa B (opme BBIBOJOB,

14.1 JI0Ka3aTebCTB, TpaUKOB M TaOJIUI[ U BBIABIATH SMIIUPUYECKHE
3aKOHOMEPHOCTH
YCTaHABIWBATh  CBSI3M  MEXIY  pEalbHO  HaOII0JaeMBIMHU
14.2 XAMUYECKHUMHU SABJIEHUSAMH U MPOLECCAMH, IPOUCXOISIIIMMU B

MakKpo- U MUKPOMHUPE, OOBACHATH TPUUUHBI MHOTOOOPAa3Hsl BEIIECTB
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INEPEYEHD 2JIEMEHTOB COIAEPKXAHUSA, IIPOBEPAEMBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS
1 [lepBoHavalIbHBIE XUMUYECKUE TOHSATHUS
1.1 UucTteie BemecTBa 1 cMecH. CriocoObl pa3iesieHus cMecei
1o ATOMBI W MOJICKYJIbl. XHUMHUYECKHE dJIeMEHTbl. CHMBOJIBI XUMHUYECKUX
' anemMeHTOB. [IpocThie U cloXXKHBIE BEILIECTBA.
13 Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB.
' CreneHb OKHCICHUS
3aKOH TIOCTOSHCTBA cocTaBa BemlecTB. OTHOCHTENIbHAs aTOMHas Macca.
1.4 OTtHocuTenbHast MOJIEKYJIIpHas Macca. MaccoBast 107151 XMMHUYECKOT'0 2JIEMEHTA
B COCTMHEHHUH
Ls KonnuectBo BemectBa. Mok, MonsipHass macca. MoJisspHbIii 00bEM Ta30B.
' B3anMocBs3b KoTu4YeCcTBa, MacChl U YUCIA CTPYKTYPHBIX €IMHUI] BEIIECTBA
16 OuU3NYECKUE U XUMMHUYECKUE SIBIICHUS. XUMHUUECKasl PEaklus U €€ MpPU3HAKHU.
' 3aKOH COXpaHEHHUs MACChl BEUIECTB. XMMUUYECKHE YPAaBHEHUS
5 [Tepuonnueckuii 3axkoH U Ilepuonnueckas cucremMa XMMHUYECKHUX DJIEMEHTOB
J.1. MenneneeBa. CTpoeHre aTOMOB
[Tepuonuueckuii 3akoH. I[lepronnueckas cucTEMa XUMHYECKHX SJIEMEHTOB
2.1 .M. Menneneesa. Ilepuoasl u rpynmbsl. @U3NMUECKUN CMBICT MOPSIAKOBOTO
HOMEpa, HOMEPOB MEPHUO/Ia U TPYIIIHI JIEMEHTA
Crpoenne aromoB. CoctaB aTOMHBIX sijiep. M3otomnbl. DnekTpoHbl. CTpoeHne
2.2 AJIEKTPOHHBIX 000J0YeK aToMoB TMepBbIX 20 XMMHUYECKHX JJIEMEHTOB
[Tepuonuueckoii cucremsl [I.1. Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XMUMHYECKHUX JIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, Kalus, Kalblus (paguyca aTOMOB, 3JIEKTPOOTPULIATEIILHOCTH,
2.3 METAUTMYECKUX M HEMETAJUIMYECKUX CBOWCTB) M HX COCIMHCHUH B
COOTBETCTBUHU C TMOJOXEHHEM »3JeMeHTOB B Ilepuoaudeckoil cucreme u
CTPOCHUEM UX AaTOMOB
3 Crpoenue BemiecTBa
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3.1

Xumuyeckass cBsa3b. KoBaneHTHas (ToyispHasi W HEMOJIApHAsl) CBS3b.
DNEeKTPOOTPULIATETbHOCTh ~ XMMHYECKUX  3JieMeHTOB. oHHas  CBs3b.

MeTtannudueckas CBSI3b

32

Tunel KpUCTAUIMYECKUX pPEIETOK (aTOMHAs, HOHHAs, MeTauIndeckas),
3aBUCUMOCTBb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKOW PELIETKH U BUIA

XUMHUYECKOU CBA3U

Baxnerine mnpeacraBuTeNM HEOPraHMYECKUX BemiecTB. Hemertamibl u ux

COCIMHCHUSI. Metaminl 1 ux COCAUHCHHUA

4.1

Knaccudukanus ¥ HOMEHKIATypa HEOPTaHWYECKHX COCAMHCHHIA: OKCHIOB
(conmeobpa3yromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) "
HecoJieoOpa3yIInue; OCHOBaHUN (IIENOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHCIIOT (KUCIOpOACOAEpKaMe U OECKUCIOPOJIHBIE, OJHOOCHOBHBIE W

MHOTOOCHOBHBIE); COJIEH (CPeTHUX M KUCIIBIX)

4.2

dusnyeckue W XHMHYECKHE CBOMCTBa IMPOCTBIX BCIICCTB-HEMCTAJIIIOB:

BOJIOPOJa, XJIOpa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHS

4.3

du3znueckue U XMMHUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB-METAIOB: JHUTHS,
HaTpUsl, KaJus, MarHUs ¥ KaJbIUs, ATIOMUHUSA, JKeJe3a. DICKTPOXUMHUICCKUN

PsI HAPSKEHUN METAJLIOB

44

Pu3NYECKUE U XMMHYECKHE CBOMCTBA BOJOPOIHBIX COCIMHEHUN HEMETAILIOB:

XJIOPOBOJIOPOIa, CEPOBOAOPO/IA, AMMHAKA

4.5

dusnyeckue ¥ XUMHUYECKHE CBOMCTBA OKCHUIIOB HemeTauioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). [Tomyuenue

OKCHUJ0B HEMETAJIJIIOB

4.6

Xumudeckrue cBorcTBa OKCHIOB: MetaiwioB [A-IIIA rpynm, muaka, meau(Il) u

xene3za(ll, III). [Tomydenre okCUIOB METAIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAHUN U aM(OTEPHBIX TUIPOKCUIOB (HA TpUMEpe
TUAPOKCHIOB AJIIOMUHHMS, Kene3a, I[uHKa). llomydeHwe ocHOBaHUW U

aM(pOTEepHBIX TUIPOKCHUIOB

4.8

OO0mme XUMHYECKUE CBOMCTBA KHUCIIOT: XJIOPOBOJOPOAHOM, CEPOBOIOPOIHOM,
CEpHUCTOM, CepHOU, a30THOH, (hochopHOH, KpeMHHUEBOM, yronbHOU. OcoObie
XMMHYECKHE CBOWCTBA KOHUEHTPUPOBAHHONW CEpPHOM W a30THOM KHUCIIOT.

[Tony4yenue kucior

4.9

OOue xuMu4Yeckre cBoiicTBa cpennux coneil. [lomydenue coneit
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4.10

[Tony4yenne, coOupaHue, pacro3HaBaHUE BOAOPOAA, KUCIOpOJaa, aMMHUAKa,

YIIIEKUCIIOro Ta3a B 1abopaTopuu

4.11

[Tony4yenne ammuaka, CEpHOI M a30THOM KUCIJIOT B MPOMBIIIUIEHHOCTH. O01mune

CITOCOOBI IMOJIYYCHHA MCTAJIJIOB

4.12

I'enermueckas CBA3b MCXKIY KilaCCaMHU HEOPTaHUYCCKUX COGI[I/IHGHI/II\/'I

XHUMUYECKUE PEaKIINU

5.1

Krnaccudukanns XuMHUuecKruX peakui Mo pa3InyHbIM IPU3HAKaM: 110 YUCITY U
COCTaBy YYacCTBYIOLIMX B PEAKIMH BEIIECTB, MO TEMJIOBOMY 3(PQEKTy, IO

N3MEHEHMIO CTEIICHEH OKHMCIICHUS XUMHUYECKUX YJIEMCHTOB

5.2

TernoBoil »pdexT XUMHUYECKOH peakIH, TEPMOXMMUYECKHE YPaBHEHUS.

DK30- U 3HJI0TEpMUYECKUE peakluu. TepMoXuMudeckue ypaBHeHHs

53

OKHCIUTENTBHOBOCCTAHOBUTENIBHBIE peakiuu. OKUCINTENN U BOCCTAHOBUTEIIN.
[Ipomecchl  OKMCIIEHHST M BOCCTAHOBIICHHS.  DJEKTPOHHBIH  OamaHc

OKHCIIMTETLHOBOCCTAHOBUTEIILHOM pCaKknuuunu

54

Teopus >7EKTPOTUTHYECKON AUCCONMan. KaTHOHBI, aHUOHBI. DJIEKTPOIUTHI

1 HCOJICKTPOJIUTHI. CunbHbIE U cIa0bIe OJICKTPOJIUTHI. CreneHb Juccouanumn

5.5

Peakiiun noHHOTO OOMEHA. YCIOBHS NMPOTEKAHHS pEaKkIii MOHHOTO OOMEHa,

MIOJIHBIE U COKpAIEHHbIE HOHHBIE YPaBHEHHS peaklui

XUMUA U OKpYXKaroliasi cpea

6.1

BemectBa m marepuanbl B IOBCEIHEBHOW >KM3HU YeloOBeKa. be3omacHoe
WCIIOIb30BaHUE BEIIECTB W XMUMHUYECKHUX PEaKIMil B JIa0OpaTOpuu U OBITY.

HepBa;I IMOoMOIIb TP XUMHUYCCKUX OKOTaX U OTPABJIICHUAX

6.2

XUMHUYECKOE 3arpsi3HEHHWE OKpYKawIned cpeasl (KUCIOTHBIE O,
3arpsi3HEHUE TOYBBI, BO3/lyXa W BOAOEMOB), CIIOCOOBI €ro MpeAOTBpallCHUS
[Ipenenbuas nonmyctumasi xkoHueHtpamus BemectB (IIJIK). Ponp xumuum B
pEeIIeHUU JKOJOTHYECKUX TMpobseM. YcuiaeHue mapHUKoBOro 3ddekra,

pa3pylLieHue 030HOBOTO CIIOSI

6.3

[Tpumenenue cepsl, azota, Gocdopa, yriepoaa, KpeMHUS U UX COSIUHEHHIA B
OBITy, MEQUIMHE, NPOMBIIUICHHOCTH W CEIbCKOM Xo3siicTBe. [Ipumenenue
METAJUIOB M CIUIaBOB (CTallb, YYT'yH, MIOPATIOMUHHNA, OpoH3a) B OBITY M
IPOMBIIUICHHOCTH UX coeqrHeHMH. [IoHsATHE 0 KOPPO3UH METAIIIOB, OCHOBHBIC

CIOCOOBI 3aIIUTHI UX OT KOPPO3HHU

6.4

[TpupoaHble HWCTOYHHMKH YIIIEBOJOPONOB (yrojb, MPUPOIHBIN ra3, HE(Tb),

MPOYKTHI UX MepepaboTKu (OEH3MH), UX POJIb B OBITY M MPOMBIIIIIEHHOCTH
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HepBOHaLIaJ'IBHBIe MOHATHI 00 OpPraHM4YCCKHUX BEIICCTBAX KaK O COCAMHCHUAX

yraepojia (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, STAHOJL, TTIUIEPUH, YKCYCHAsl KUCIIOTA).

0> [NonsiTe 0 OMONOTHYECKN BaYKHBIX BEIIECTBAX: )KUPaX, OCJIKaX, YIIIeBoJax — M UX
POJH B KU3HH YEJIOBEKA
7 Pacuérsr:
7.1 o GpopmMynamM XUMHUYECKUX COSTMHECHUN
7.2 Macchl (MaccoBOi) 10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XUMUYECKUM YPaBHEHHSIM
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. Xwummusa: 8-i knacc: 6a3oBblii ypoBeHs: yueonnk/O.C. Iabpuensan, U.I. OctpoymoB,
C.A. Cnankos. — Mocksa: IIpocsenienue, 2025.

2. Xumus: 9-ii knace: 6a30Bblif yposenb: yueouux/O.C. Iabpuensn, U.I. Octpoymos,
C.A. Cnankos. — Mocksa: IIpocsenienue, 2025.

3. MeToauuecKue peKOMEH AN IS TPOBEIEHUS JabOPaTOPHBIX paboT 110 XMMHUH.

Releon, 2015 1.

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

1. Xumus: 8-if kiacc: 6a30BbIi YPOBEHbB: IPOBEPOUYHBIE U KOHTPOJIbHBIE pabOThI: yueOHOE
nocobue /O.C. I'abpuensn, U.I'. Octpoymos, C.A. CnagkoB. — Mocksa: [IpocBemienue,
2025.

2. Xumus: 9-i1 kiacc: 6a30BbIN YPOBEHB: IPOBEPOUYHBIE U KOHTPOJIbHBIE pabOThI: yueOHOE
nocobue /O.C. I'abpuensn, U.I'. Octpoymos, C.A. CnagkoB. — Mocksa: [IpocBemienue,
2025.

3. Meroanueckue peKOMEHAALNH s IPOBEACHHUS JTa0OPATOPHBIX pabOT 10 XUMHHU IS

npernonasatens. Releon, 2015 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

https://fipi.ru/oge OI'D

https://chem-oge.sdamgia.ru/ OI'2—2025, Xumusi: 3a4aHusl, OTBETLL, PEIICHUS

https://resh.edu.ru/subject/29/8/ Xumus - Poccuiickas 3eKTpoHHAs LIKOJIA

https://resh.edu.ru/subject/29/9/ Xumus - Poccuiickas 31eKTpoHHAs [IKOJIA

https://myschool.edu.ru/ IHIOC Mos llIkoia

89


https://fipi.ru/oge
https://fipi.ru/oge
https://chem-oge.sdamgia.ru/
https://chem-oge.sdamgia.ru/
https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://resh.edu.ru/subject/29/9/
https://myschool.edu.ru/
https://myschool.edu.ru/

		2025-08-28T14:47:17+0300
	Белаш Елена Александровна




