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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00I1Iero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOcCHOBe denaepalbHON paboyeil TporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLEIIUU NPENnogaBaHus Y4eOHOro mpeaMeTa « XuMHUs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo XxuMuu Aa€T MOpENCTaBICHUE O IENAX, OOIel CTpaTeruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOMIMXCS CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIMBAECT 00s13aTEIbHOE MPEIMETHOE coAepKaHue,
NpeAyCMaTPUBAET PACIPENEIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAaHHE IO
pa3ienaM M TeMaM IPOrpamMMbl MO XUMHH, ONPENEISIET KOJIMYECTBEHHBIE H
KaueCTBECHHbIEC XapaKTepUCTUKHU COJIepKaHus, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4€TOM MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO Tporecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TpeOOBaHMM K
pe3ynbrataMm oOy4eHHUs XUMUW Ha YPOBHE 11eJIeH N3yUYeHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-II0O3HABATEIbHOW JEATEIbHOCTU OOYYalolIerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHWE XHMHHM CIYXUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
oOydJaromierocs, ero mpeaCcTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrparoT (GopMUPYEMbIC XHMHUEH NPEICTABICHUS O B3aUMOIIPEBPAIICHUSIX
PHEPrud M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TrI00adbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEH  JUIsi  CaMOpPa3BUTUS U
(dbopMHpoOBaHUs KYJIbTYpPbI IMYHOCTH, €€ 001IeH U PYHKIIMOHAILHON TPaMOTHOCTH;

BHOCUT BKJIaJ| B (QOPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAaMOCTOSATEIHLHOW  ydeOHOU  JesTeIhbHOCTH,
DKCIIEPUMEHTATLHBIX W HCCIICIOBATEIHCKUX YMEHHH, HEOOXOJMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHenu(UKON HaydHOrO MBIIUICHUS, 3aKJaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATaroM B (POPMUPOBAHUHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONNXCSI;



crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K PUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
o0Opa3zoBaHue 00yJarOIIUXCA.

JlaHHbIe HampaBieHUs B OOYYEHHWU XHUMHH OOECIEYMBAIOTCS CIEIU(UKON
COJCp)KaHUsl  Yy4eOHOro  TpeaMeTa, KOTOpPBIH  SIBISETCS  IeIaroru4ecKu
alalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKHM XMMUU Ha ONpEACIEHHOM 3Tare e
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CUCTEMbl IMEPBOHAYAIBHBIX MOHATUNW XHUMHH, OCHOB
HEOPraHUYEeCKOW XUMHM M HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX TOHSITUU
OPraHUYECKON XUMHH.

CtpykTypa coaepKaHus MPOTPaMMbI IO XUMHUU CPOPMUPOBAHA HA OCHOBE
CHUCTEMHOI0 mojxoAa K €€ uzydeHuro. CoaepkaHUE CKIAAbIBAETCS U3 CUCTEMBI
MOHSATHUI O XUMHUYECKOM JIEMEHTE M BEIIECTBE M CUCTEMbI IIOHITUM O XMMUYECKOM
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTaHHM30BaHbI TI0 TPHUHIIUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUM
Pa3HOr0 YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3axkona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TIpEeACTaBICHHM 00 DJIEKTPOIUTUYECKONW JHUCCOLMAIIMU BEIIECTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX (haKTOB, Pa3BUBAIOTCS MOCJEA0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBINOJHSAS (PYHKIMH OOBICHEHUS U MPOTHO3UPOBAHMUS
CBOWCTB, CTPOCHHSI M BO3MOKHOCTEHM MPAKTUYECKOTO MPUMEHEHHS] U TOJyYEHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHHME MPOrpaMMbl IO XHUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJICTABICHUS O XMMUYECKOW COCTABJIAIOLIECH HAYyYHON KapTUHBI MHUpPA B JIOTUKE
e€ CHUCTEeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHONIEHWS K HAay4YHOMY 3HAaHHUIO U
MeTOoJaM TMO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBICYECHUEM
3HAHWM W3 paHee W3YYEHHBIX YUYeOHBIX mNpeaMeToB: «OKPYKAIOMUA MUDPH,
«buosorus. 5—7 kimacce» u «Dusnka. 7 xnacc.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJAUT (POopMHpOBaHME 3HAHMH OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
JEATEIIbHOCTH 4YEJIOBEKAa M KaK OJHOTO0 U3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3agaya ydeOHOro mpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHUYECKHUX
3HAHUNA — BaKHEUIMX (haKTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKHUX TOJIOKECHHM,
JOCTYIHBIX O00OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKH, B



NpUOOIIEHNM K HAyYHBIM METOJaM T[IO3HAaHWS TPU HU3YyYEHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (GOPMUPOBAHUH W PA3BUTUHU MO3HABATEIHLHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-NIO3HABATENbHOM U  y4eOHO-HCCIEeI0BATENIbCKON
JIeSITEIbHOCTH, OCBOCHHM TIPaBHJI OE€30MacHOrO OOpalleHHsl C BEUIECTBAMHU B
MIOBCEIHEBHOM JKM3HH.

[Tpu u3yyeHun XMMHHU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUSI Ba)KHOE
3HaYeHHE MPUOOPENU TaKUE 1IEeTH, KaK:

— ¢opMUpOBaHHE WHTEIUIEKTYaIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MPHUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBHSIM KU3HU;

— HampaBJICHHOCTh OOYy4YeHHs] Ha CHCTEMaTH4YeCKoe TMpUOOIIEHUE
o0y4Jaromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XHMHU;

— o0ecredeHue yCaoBUM, CIIOCOOCTBYIOIMIUX MTPUOOPETEHHUIO 00YyYarOIUMUCS
OTBITAa PA3HOOOPA3HOW MAESITENHLHOCTH, MO3HAHUA W CAMOIO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUYEBBIX KOMIIETEHIIMH), MMEIOIUX YHUBEpPCAIbHOE 3HAYCHHUE IS
Pa3TUYHBIX BUJOB JCSITEIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW H E€CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM UYHCJIE€ YyMEHHHA OOBSICHATH U OLICHWBATH SIBICHUSA
OKPY’KAIOIIETO MHPA, WCIOJB3Yysl 3HAHWUS WM OIBIT, MOJTYYEHHBIC TPU HU3YyUYECHUU
XUMUHU, TPUMEHATh WX TPU PEIICHHH MpoOJeM B TOBCEIHEBHOW KU3HU U
TPYZIOBOM JESATEIbHOCTH;

— (QopmupoBaHue y OOydJaromuxcs T'YMaHHUCTHYECKHX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XUMUYECKUX 3HAHWN IS BBIPAOOTKH OSKOJOTHYECKU
IEJIeCO00pa3HOTO0 TOBEACHHS B OBITY W TPYAOBOH EATEIHHOCTH B IENSIX
COXPaHEHUS CBOETO 37I0POBbsI U OKPYKAIOIICH MPUPOTHON CPEIIbI;

— pa3BUTHE MOTHBALlMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO H
CaMOBOCITUTAHWIO Ha OCHOBE YCBOEHHS OOIIECUYETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TIpO(MUIS M HANpPaBIEHHOCTH JAbHEHIIIETO
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YYEHHS XHMHM Ha YPOBHE
OCHOBHOTO 00111er0o o0pazoBaHus, coctabisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXKXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKHUE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YETOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemectBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BellecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BELIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

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

KomnuectBo Bemiectsa. Mosb. MonsipHas macca. B3aumocBsA3p KOJIM4YECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUMN.

@u3nvecKue U XMMUUYECKUE ABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HaAKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYeCKue ypaBHeHMs. Knaccudukanus
XUMUYECKUX PEAKIUH (COCTMHEHNS, Pa3I0KECHHUSI, 3aMEIICHUS, OOMeHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOH, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ JIabopaTopHbIM O00OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
bU3MYEeCKUX CBOWCTB O0pa3llOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJCHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JbJa, pPACTUPAHHE caxapa B CTYIIKE,
KUICHUE M KOHACHCAIUs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE Mejla ¢ KUCJIOTOM) SIBJICHUM, HAOII0/ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiui (pasiiokKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE xkee3a ¢ pacTBopom conu meau (1),
H3y4eHHE CIOCOOOB pa3jieieHUsI CMEced: ¢ MOMOIIbI0 MarHuta, GUIbTPOBAHMUE,
BBITIApYBaHUE, TUCTUUIAIMS, XpoMaTorpadusi, MpoBeeHUE OYHUCTKU MTOBAPEHHOU
CONM, HaONIOJEHWE W  ONMUCAaHWE  pe3yJIbTAaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEIIEM MOJICKYI
(ILIapOCTEPKHEBBIX ).

Baxueiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3lI€MEHT U MpOCToe
BemecTBO. Haxoknenuwe kucimopoga B TpUpOAE, (PU3MUecKHe UM XUMHUYECKUE
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopona. CrocoObI



MOJYYEHHS] KHUCIOpOJa B Jabopatopud M MOpOMbIIUIEHHOCTU. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOAU(GUKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peakluud, TePMOXHMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUe
BO3]lyXa, YCUJIEHHE MAPHUKOBOTO 3(pdekTa, pazpylieHne 030HOBOTO CIOS.

Bonmopon — anemenTt M mpocrtoe BemecTBo. Haxoxxnenwe Bomoponma B
npupoae, GU3NYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

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

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEI
HaceimieHHbsle 1 HEHAChIICHHBIE PAacTBOPBHI. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBasi 70Jis1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJIbI. OCHOBaHUSI.
Ponp pacTBOpOB B IIpUpoZi€ M B KU3HU 4YesioBeKa. KpyroBopor Boabl B IPUPOJE.
3arps3HeHne NpUPOIHBIX BoA. OXpaHa M OUMCTKA MPUPOIAHBIX BOJI.

Knaccudukanus neopranmdeckux coemunennit. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  cojieoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTEpHbIE) U
HecosieoOpasyromue. Homenknarypa oOkcugoB. Dusnmdyeckne ©W XUMHUYECKUC
cBOMCTBa OKCHUJIOB. [TomydyeHune okcuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHHWM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHMs. Homenknarypa ocHoBaHuii. PU3MYECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHuM. [losryuenne ocHOBaHMM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCIOT. Psan axktuBHoctu mertawioB H. H. bekerosa.
[TosryueHue KUCIOT.

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

['eHeTnueckas CBI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumenm:

KaQ4ECTBEHHOE OIPEICICHUE COAECPKAHUSI KACIOPOAA B BO3AYyXE, MOJIYYEHHUE,
coOupaHue, pacrlo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHJIOB U
OMMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHUE, PpACIO3HABAHUE M H3y4YCHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMoaencTBue Bojioposa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIIOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHUE O0Opa3IloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIeIOBaHUE OCOOCHHOCTEH pPacTBOPEHHUS BEIIECTB C
pa3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEICIEHHOU
MAacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJIBI C METAILUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHHE BHUJICOMATEPHUAIIOB),



uccieqoBaHne 00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMUHBIX  KJIACCOB,
HaOIIOICHNE W3MEHEHUSI OKPACKM MHANKATOPOB B PACTBOPAX KHCIOT W IIEIIOYCH,
uzydeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpOM CEpHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEeakUWil HEUTpaJM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJIa JPYTHMM W3 PAacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COCIUHEHUI.

[Hepuoanueckui 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCINTETBHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMA XUMHUYECKHX dJeMeHTOB. [loHsTHe o
rpynnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
rajioreHbl, HHEPTHHIE Ta3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonnas W ATUHHONEpPHOAHAS  (OPMBI
[Iepronnueckoit cucrembl xumuueckux anemMeHToB [[. . Menneneesa. Ilepuoast
u rpynmbl. OU3WYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremsl . WM. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJioxkeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUS pPAANYyCca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYNIIAM U IIEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoi CUCTEMbl XUMHUECKUX
DJIEMEHTOB I Pa3BUTUsS Hayku W mnpaktuku. . V. MenneneeB — y4€HbIM U
rpaXIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMUUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE  PEAKIIUHU.
[Iponiecchl OKUCIIEHNS K BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

H3ydeHue oOpa3loB BEIIECTB METAUIOB W HEMETAJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OIMBITOB,
WUIKOCTPUPYIOIIUX ~ MPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUIUN
(ropeHue, peakiuu pa3aoKeHus, COSIUHEHHUS ).

Mestcnpeomemmnuie ceasu



Peanu3zanuss MeXOpeAMETHBIX CBSI3€M MpU HM3YyYEHUM XUMHU B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIIMXCS CUCTEMHBIMU JJIs1 OTJACIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO011e ecTeCTBEeHHO-HAYUYHbIE MOHATHUS: HAay4dyHbIH (akT, rumnoresa, Teopus,
3aKOH, AaHaiIW3, CHUHTE3, KiIacCuPUKalus, TEePUOAUIYHOCTh, HAOIIOACHHUE,
DKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

@dusuka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BELIECTBO, TEJO,
00bEM, arperaTHOe COCTOSIHME BEIECTBA, Ia3, (PU3MUYECKUe BETUUYUHBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37b1, COoTHIIE.

buonorus: ¢orocuntes, qpixanue, 6umocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKas] peaKUMs

[lepnonnueckuit 3axoH. Ilepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB
XUMUAYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUONOB, Kajus, KalblUsi M HX
COCOUHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3IJIEMEHTOB B Illepuoanueckoi
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHure BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTAUIMYECKONW PEHIETKHU U
BUJIA XUMUYECKOMN CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPTaHWYECKUX BEMIECTB. XHUMHUYECCKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIACCAM HEOPraHUYECKUX
COEMHEHN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMuueckux peakimii o pa3InyHbIM NpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEaKIUU BEIIECTB, MO TEIUIOBOMY 3(PdeKTy, Io
W3MCHEHHUIO CTETICHEH OKWCIICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpPaTUMOCTH, TIO
YYACTHIO KaTajau3aropa). DK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[ToHsiTue O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusX. [IoHSITHE 0 TOMOTEHHBIX U TeTEePOTE€HHBIX
peakuusx. [lonsatue o xkaramuse. [lonstue o xumuueckoM paBHoBecuu. PakTopsl,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW pEAKUMH M TMOJIOKEHUE XUMHYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEaKLMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHON peakuu. CocraBnenue YPaBHEHUM



OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMM C  HCIOJb30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMu4eckon cBsizu. CteneHp Auccounanuu. CUIbHbBIE U CI1A0bIE JIEKTPOJIUTHI.

Peakinu monHoro ooMeHa. Y ciaoBUs MPOTEKAaHUS peakiuii HOHHOTO OOMEHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuii. CBoiicTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTaBICHUNA 00 3ICKTPOIUTHYECKON
nuccounanvu. KauectBeHHbIE peakiii Ha MOHBL. [IOHATHE O TMAPOIIU3E COIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMU KPHUCTAJUIMYECKUX PEIIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW pEeaKIuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE BJIEKTPONPOBOIHOCTU
pacTBOPOB BELIECTB, IMPOLECCAa UCCOLUUALMU KHCJIOT, WIEJI0YE H  COJEH
(BO3MOXXHO  HCIOJB30BAHME BUJEO MATEPHAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOMIMX ~ MPHU3HAKW  MPOTEKaHWA  peakuuid HMOHHOrOo  OOMeHa
(oOpazoBaHue oOcajaka, BbIJCICHUE Ta3za, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peaklMH pas3yIoKEHHUs, COCIMHEHHN), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C TOMOIIbIO KAYECTBEHHBIX pEaKIMid Ha HOHBI, pELICHUE
AKCIEPUMEHTAIIBHBIX 33/1a4.

HeMmeTaJyibl 1 MX COeIMHEHUS

OOmast xapakTepucTuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBHE C METaUlaMU, HEMeTalllaMH, [Ieso4amMu). XJIO0POBOAOPO/I.
CosisiHasgs KHCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YE€HUE, NMpUMEHEHue. [lelicTBue
XJIOpa U XJOPOBOJOPOJAa Ha OPraHU3M YeloBeKa. BakHeilme XJIOpUAbl U HX
HaxO0KJICHUE B IIPUPOJIE.

OOmast xapakTepucThka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUSA
aTOMOB, XapaKTepHblEe cTeneHu okucieHus. CTpoeHne u (Pu3nyeckue CBOMCTBA
IPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOJOpO, CTpoeHHue, (U3NUECKUe U
XUMUYECKHE cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, Qu3MUecKue W XUMHUYECKHE CBOMCTBa (00mIME Kak
NpeACTaBUTENs Kjacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKHUE pEeakluu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOJMYYEHUs CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucnoThl. COMu CEpHON KUCIOThI, KAUECTBEHHAs pPEeaKlys Ha



cynedar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Ccpeabl COENMHEHHSIMHU Cepbl (KUCIOTHBIE JTOXKIIH,
3arpsi3HEHHE BO3/1yXa M BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTpAHEHHE B MPHUPO/IE,
duznyueckue u xumMuyeckue cBoiicrsa. KpyroBopot asora B mpupojae. AMMuUak, ero
dusznyeckrue 1 XMMHUYECKHE CBOMCTBA, NOJyyeHue U npuMenenne. Conn aMMOHuS,
ux (U3MUECKUEe U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHUCJIOTa, €€ MoJiydeHHe, (PU3UYECKUe U XUMHUYECKUE
cBoMicTBa (0OIIME KaK TMPEICTaBUTES Kjacca KHUCIOT W  cHeruduuecKue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHUA B KauyeCTBE MHHEPAIbHBIX
ynoopeHuil. XuMHU4eCKoe 3arpsi3HeHUEe OKpYXarollei cpepl COeAMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3Ayxa, MOYBBI M BogoémoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas kuciaora, u3NIecKre U XUMHIESCKUE CBOMCTBA,
nosyderue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YIOOPEHUIA.

OOmas xapakTepuctika 31eMeHTOB [VA-rpynmbl. OcoOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHU  OKUCIEHHUA.  YTIEpoJ,  aJUIOTPOIHbIC
MOAM(UKALIMKM, PACIpPOCTpaHEHUE B TpUpoAe, (QU3NYECKUEe U XUMHUYECKUE
cBoiicTtBa. AncopOuusa. Kpyrosopot yriaepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JCHCTBUE Ha JKUBbIE OPTraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE TMPOOJIEMBI, CBSI3AHHBIE C OKCHIOM
yriaepoaa (IV), rumoreza riaoOaJbHOTO TMOTEIJICHUS] KIMMaTa, NapHUKOBBIM
s dekT. YroapHas KUcIoTa U €€ Colu, X GU3NYECKUe U XMMUYECKHE CBONCTBA,
nojsydyeHue W npuMmeHeHue. KauecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO3SMCTBE.

[lepBoHavasIbHbBIE MOHATHSA 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpuposnHble HMCTOUYHUKH YTIAEBOAOPOAOB (Yrojib, MNPUPOIHBIM Tra3, HEPTH),
OPOAYKTHI WX mepepaboTku (O€H3MH), UX pOJib B OBITY W TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, O€JIKaxX, YriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualbHOEe €AMHCTBO OpPraHUYeCKUX W
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBOWCTBA, MOJY4YCHHE U
npumeHeHue. CoeauHeHHs KpemMHusi B mpupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucinore. CUIMKAThI, UX HUCIOJIb30BAHHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHelilline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OeTOH, *kene300eToH. [IpobrmeMbl 6e30macHOr0 MCIOJIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B [IOBCETHEBHOW KU3HH.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3OB HEOPTaHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBE/ICHNE KAUECTBEHHBIX PEaKlMi Ha XJIOPUI-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpa)karouire (PU3NYECKUEe M XUMHUYECKHE CBOWMCTBA
raJIOr€HOB M WX COEJIMHEHHH (BO3MOXXHO HMCIOJIb30BAHUE BUIAECOMATEPUAIIOB),
O3HAKOMJIEHHE C oOOpa3naMu XJIOPUIOB (TajJOT€HHJIOB), O3HAKOMJICHHE C
oOpasmamu  ceppl U €€  COCIMHEHHUSIMH  (BO3MOXHO  HCIOJb30BaHUE
BUJICOMATEpUAIIOB), HAOJIIOCHUE Mpollecca OOYTIMBaHUS caxapa I0J| JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBiIeHHON CEPHOM KUCIIOTHI, MPOBEICHNE KAUeCTBEHHOW peakluu Ha CyJbgart-
MOH M HAOJI0JIeHWE NpHU3HaKa e€ MpPOTEKaHWs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBOMcTBaMM a3oTa, (ochopa M MX coeAMHEHUH (BO3MOXKHO HCIOIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHui, moaydeHue,
coOupaHMe, paclo3HaBaHHME M M3yYEHUE CBOMCTB aMMHaKa, MPOBEACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U PocdaT-uoH U M3ydeHHe MPU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOIEUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUe Mozelen
KPUCTAIUIMYECKUX pemeToK anMasa, rpadura, (QymnepeHa, O3HAKOMIIEHUE C
IPOLECCOM aACOpPOLMU PAaCTBOPEHHBIX BEUIECTB AaKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOras3a, MoJyuyeHHe, cOOMpaHue, paclo3HaBaHUE M U3yUYEHHE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJICHHE KaueCTBEHHBIX PEaKIUi Ha KapOOHAT U
CUWJIMKAT-UOHbl W M3YYEHHE TMPU3HAKOB UX MPOTEKAaHUS, O3HAKOMIIEHHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHeuIne HeMeTaulbl U UX COCAUHECHUS.

MeTaJibl 1 MX COeIMHEHUS

OO01mast xapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepmommyeckor cucreMe XuUMUYECKUX 3ieMmeHToB /J[. H.
MenpaeneeBa u ctpoeHus atoMoB. CTpoeHre MeTauioB. MeTtamyeckas CBsA3b U
METajuIMyecKass  KpUCTaUIMYecKas  pelérka.  DJEKTPOXMMHUYECKHH  psin
HaIpsOKeHUN MeTaioB. du3znueckue U XUMHUECKHE CBOMCTBAa MeTayioB. OO0Imue
CrocoObl Mody4YeHus: MeTamuioB. [loHSATHE O KOpPpO3UM METaIOB, OCHOBHBIC
CHocoObl 3amUThl WX OT Koppo3uu. CraBel (CTadb, YYTyH, TIOPATIOMHHHM,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[lenounbie MeTambl: MONOXKEeHUE B [lepronnueckoil cucTeMe XMMHUYECKUX
anementoB /. . MenneneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPHUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). OKcuiabl u



TUJIPOKCUABI HaTpuss W Kanud. lIpuMeHeHne mEeno4YHbIX METAUIOB M UX
COCIUHEHUU.

[[lemoyHO3eMENBHBIE METAIBI MarHuii W KajblUW: IIOJOXKEHUE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB Jl. M. MennaeneeBa, crpoeHue
UX aTOMOB, HaXO0KJICHHE B IIpupoie. Pu3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUS Kalblus (OKCHH, TUIPOKCUI, COJIH).
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

AOMUHHUI: TI0JI0keHUE B [Ilepuoandeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pu3ndecKue u
XUMUYECKHE CBOMCTBA allOMUHUSI. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [leprognueckon cucreMe XUuMHUYECKUX 3JIEMEHTOB /.
. MengeneeBa, CTpoeHHME aroma, HaxOXIeHUE B mnpupoae. Dusznyeckue u
XUMHUYECKHE CBOMCTRA *ene3a. OKcuibl, rTuapoKcuabl U cou xenesa (1) u xxenesa
(IIT), ux cocraB, CBOICTBA U MOTYyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHWE C OOpas3lamMud METaIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMM, M3Y4YEHHE  PE3yJbTaTOB KOPPO3HUH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KIbIIUSI W HATpus C BOJOM (BO3MOMKHO HCIIOJb30BAHUE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BaHWE  BHJIEOMATEPHUAIIOB), TMPHU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIMid Ha MOHBI: MarHus, KajblUs, aTlOMUHUS, [IUHKA, KeJe3a
(IT) u xxeneza (I11), meau (I1), HabnroAeHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAaMU HATpus, KaJus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe «BakHenime
METaJUIbl U KX COCTUHEHUS».

XHMHUS M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JXKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XUMHUYECKUX OKOrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HeHUE OKpYyXkarolled cpeabl (mpeaeiabHas AOMyCTUMAas
KOHIIeHTpalus BemiecTs, nanee — [1/IK). Ponb xuMun B pelieHHH 3K0JIOTHYECKUX
npooJieM.

Xumuyeckuii IKChepumenm:

u3ydyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAUIOB, MOJIMMEPHbIE
MaTepuabl).

Mescnpeomemmnbnie ceasu



Peanuzamuss MeXmpeaMeTHBIX CBS3€H NMpU W3YYCHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHSATHH, SBJSIOMUXCS CUCTEMHBIMU JJISI OTACIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpWsl, aHallu3, CHUHTE3, KiacCUPUKAIMA, TMEPUOIUIHOCTh, HAOIIOJACHHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHNE, W3MEPEHHUE, MOJENb, SBIICHHUE, ITAPHUKOBBIN
s PeKT, TEXHOIOTHS, MAaTEPUAITHI.

dwuszuka: Marepusi, aTroMm, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIH]I,
W30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, MPOBOIHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TeEJIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIECTBA, Ta3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIIMNIECCKAS
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, CAMHUIBI W3MEPEHHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEeHMS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaAIbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHHUsl JOCTUTAIOTCS B XOJ€ OOYy4YeHHMs] XMMHHM B €IMHCTBE Y4YEOHOH WU
BOCIIUTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIETYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpOIEccaM
CaMOIIO3HAHUs1, CAMOPA3BUTHUS U COLMATM3AINHI 00YJarOIINXCS.

JIMYHOCTHBIE ~ pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHUEHTAUN W
pacCLIMpPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpHMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUUYECKOMY
M HAay4YHOMY HAacCJEeIHI0, NMOHMMAaHUS 3HAYEHHUS XHWMHUYECKOW HAayKd B >KH3HU
COBPEMEHHOr0 OO0IIECTBa, CIOCOOHOCTH BJIAJETh JOCTOBEPHOW HMH(OpMaluein o
IIEPENOBBIX JOCTH)KCHMSX W OTKPBITUSAX MHPOBOM M OTECYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IPAaBWIAX MEXJIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
IOJIE3HOHM,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM M Apyrux  BUAAX
JESTEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUH Y4€OHBIX, ITO3HABATEIbHBIX 3a7a4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIIM B IIpOLIECCE OTOM Yy4eOHOW NEATEIbHOCTH, TOTOBHOCTH
OLICHMBaTh CBOE IIOBEJIECHWE M TMOCTYINKH CBOMX TOBapuIle C NO3ULUHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI IOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33pPEHUYECKNE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTAaBISAIOLINE
OCHOBY JUIsl IOHUMAaHUs CYIIHOCTH Hay4HOH KapTUHBI MUpa, IpeACTaBiICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOAbI, B3aUMOCBS3SX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha IIOJIYYEHUE HOBBIX 3HAHWUM 110
XUMHH, HEOOXOOUMbIE Uil OOBSCHEHUS HaOJI0JAaEMbIX MPOLIECCOB U SIBICHMI,
M03HABATEJIbHOM, MHPOPMAIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIPAaBOYHOMN



JUTEPATYPOH, JOCTYIMHHIMA TEXHUYECKHUMHU CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHIO U TO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMO00Opa3oBaHUIO, MPOEKTHOM W  HUCCIEI0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIaIbHEHIIEM;

4) popMupoBaHMs KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH J>KU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[I0POBbI 00pa3 *U3HH, OCO3HAHWE MOCIEICTBUNA U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrosi, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJIO/IEHUS TIpaBWJ OE30MAaCHOCTH TMpU  OOpaIieHUuH ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peabHOW KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUYECKOMY M3yUYEHHUIO ITpodeccuil u TpyJia pa3IiuyHOro poja,
YBaXKEHHUE K TPYLy M pe3yjbTaTaMm TPYJOBOH JEATEIIbHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHCHHS TPEAMETHBIX 3HAHWA 10 XWMHH, OCO3HAHHBIM BBIOOD
WHUBUTyAIbHON TPACKTOPUU MPOAOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CITIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHON eITEIbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aJalITUPOBATHCS B PO(HECCUOHATBLHOU CpeIe;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTHYECKU 1IE€JIECO00pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHUKY
KU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBAaHUS, NOHUMaHUE [IEHHOCTU 3I0POBOTrO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3NYECKOMY M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIOICHUS
IpaBuJI O€30MACHOTO MOBEICHUS IpU padOTe ¢ BELIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYECHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEed IPUPOIHON CPENOU, I ITOBBIIICHUS
YPOBHSL  3KOJIOTUYECKOW  KyJbTYpbhl, OCO3HaHHS TJ00AJIbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M IMyTeH WX PEeIIeHUs MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKAaTUBHON U COLMAIbHOU MPAKTHUKE.

METANIPEJMETHBIE PE3YJIBTATDBI

B cocraBe wMmeTanpeaMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYMMBbIC IS
dbopMUpOBaHUS MHUPOBO33pPEHUS OOIIEHAY4YHbIE TOHATHS (3aKOH, TEOpHs,
IPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEpPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (OpPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4eOHOU
NEeSATEITbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eficCTBUS

ba3oBble J10rnyeckue AeicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIENSATH UX XapaKTEpHbIC
IPU3HAKH, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTMUMU TOHSTHSIMH), WCIOIb30BaTh
MOHATHUS 1711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS U
KPUTEPUH [JIs1 KIACCH(PUKAIMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUEHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCe IO3HAHUS TOHATUA (NIpEAMETHbIE U
METanpeIMETHbIEC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEININ, UCIIOJIb3yEMbIE B XUMUU,
peo0pa3oBLIBATH MIHUPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ D3JEMEHTa), XUMHUuecKas ¢GopMmyrna W YypaBHEHHUE
XUMHUYECKON PEeaKuu — MpU pelIeHUH Y4eOHO-TI03HABATENbHBIX 3a/1a4, C YUYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISIBISATh U XapaKTEPHU30BaTh CYIIECTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITh  OOIIME€  3aKOHOMEPHOCTH, MPUUYMHHO-CJIEJCTBEHHBIE CBSI3M U
IPOTUBOPEYHS B U3YHAEMBIX MPOLIECCAX U SIBICHUSIX.

Ba3oBhIe uccieaoBaTe/ILCKHeE JeCTBUA:

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

NpUOOpPETEHUE OINbITa IO T[UIAHUPOBAHUIO, OPraHU3alMM U MPOBEJACHUIO
YUYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOJI0JaTh 3a XOJOM IIpoIriecca,
CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3yJbTaT, GopMyIupoBaTh 000OLIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIICIOBAHUS, COCTABIATh OTUET
0 TMpoJIeJIaHHOM paboTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, aHAMM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOIyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMyJIApHAsg JMUTeparypa XUMHUYECKOTO COAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAIHIO;



yMEHUE TPUMEHSATh Pa3IuYHbIe METOJbI U 3alpPOCHl MPU MOUCKE W OTOOpe
uH(OpPMAITMU U COOTBETCTBYIOIIWUX JAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS
y4eOHBIX U TO3HABATENIbHBIX 33/a4 OMpPeneIEHHOrO THUIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH ~ UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHUM,
OBJIQJICHUE KYJbTYpOH aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIILHYIO ()OpMY MpEICTaBICHUS HHHOPMAITIHN U
WUTIOCTPUPOBATh pEIIaeMble 3aadll HECIOXXHBIMU CXEMaMH, JuarpaMMaMu,
apyrumu opmamMu rpadyKu U UX KOMOWHALIMSIMU;

YyMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4YeOHOW U
UCCJIEI0BATENCKON JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBAa M TPAHCIOPTAa Ha COCTOSHUE OKPYKAIOIIEH MNPUPOTHON
CpEIBl.

KoMMyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

yMEHHUs 3aJlaBaTh BOINpPOCHI (B XoJie Jauamora W (WIM) IUCKYCCHUH) IO
CymecTBy  oOcyxaaeMoil  TeMbl, (OpPMYJIHpPOBaTh CBOM  MPEHJIOKEHUS
OTHOCUTEILHO BBIMTOJTHEHUS IPEITIOKCHHON 3a/1a4H;

YMEHUS  TPEJCTaBISATh  TOJYYCHHBIC  pPE3yJdbTaThl  IMO3HABATEIHHOU
NEeATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUI0
pPEe3yIbTaTOB BBINOJHEHHUS] XUMHUYECKOTO SKCIIEpPUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCICTOBAHNIO CBOMCTB BEIMIECTB, YICOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENbHOCTH  MpPU  PEIICHUU
BO3ZHMKAIOIIMX TPOOJEeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJIUHAIUS
COBMECTHBIX JCHCTBHI, OINpeAeNeHue KpUTEPUEB IO OICHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCAJbHbIE Yy4eOHbIe 1eHCTBUS:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JAESTeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJUPOBATh U NPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUYEOHBIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBJSITh WM KOPPEKTHUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUM IIPU  BBINOJHEHUU 3aJaHUA C YYETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBATh COOTBETCTBUE TMOJYYEHHOTO pe3yjbTaTa 3asBICHHOW IIEIH, YMEHHE
WCITIOJIH30BATh U aHAIM3UPOBATH KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTeIbHOIO
COJICp)KaHMsI, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, crHenupuIecKue i TpeAMETHOW o0mact «XUMHS», BUIBI
JEATENPHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CUTYAITUsX.

K koHIy oOyuenus B 8 kiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHHUI:

e PpACKpBIBATh CMBIC OCHOBHBIX XMMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XAMHUYECKUU DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BENIECTBO, 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, OCHOBAHHUE, COJb, IJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KIacCU(PUKAIUS PEaKIuil: peaxIiuu
COCIUHEHUS, PEaKIMU Ppa3JI0XKEHUs, pPEaKIUU 3aMEIICHUs, pEaKIuu
o0MeHa, 3K30- U IHIAOTEPMHUYECKUE PEaKIUU, TEIJIOBOM 3P (DEKT peakiui,
AIpO aTOMa, HJICKTPOHHBIN CIIOM aroma, aroMHas OpOUTalb, PaJNYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs W HEMOJSpHAs KOBAaJEHTHas CBSI3b,
WOHHAs CBsA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBas JOJIsI BEIIECTBA
(mpolieHTHAasl KOHIICHTpAIus1) B pacTBOpPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TOHATUA U
MPUMEHSITH 3TU OHSATHUS MPU ONMKMCAHUY BELIECTB U UX MPEBPAILICHUII;

e WCIOJBH30BATh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BELIECCTB U YPABHEHUN XMMUUYECKUX PEAKLIN;

e ONpENeNsATh BaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHS  DJIEMEHTOB B  OHMHApHBIX  COEIUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAasE W HMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa J[. M. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIOKeHUs B llepuoamyeckoit cucreme,
3aKOHOB COXPAHEHHsSI MAacCChl BEUIECTB, MOCTOSIHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

e ONUCHIBATH U XapakTepuszoBaTh TabMuuHyo ¢opmy Ilepuonnyeckon
CHUCTEMbl XHMHUYECKHX DJEMEHTOB: pa3inyaTh TMOHITUS «TJIaBHAA
noarpynna (A-rpynmna)» u «mnodounast noarpymnmna (b-rpynmna)», mansie u
OoJbpIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUS, KOTOpbIE MMEIOTCS B
tabnune «llepuonuueckass cucTteMa XUMHUYECKHX »diemeHToB [J[. W.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO dIIEKTPOHOB
U pacmpeeeHUe UX M0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHWUUYECKHUE BEIICCTBRA,
XUMHYECKHE peakuu (10 YUCIy M COCTaBy YYacCTBYIOIIUX B pPEaKIMH
BEILIECTB, 110 TETUIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYIISIPHBIX
yYpaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKITHI;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KauyeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHWS XUMHYECKHX TPEBpAIICHUA B
Pa3TUYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISPHYI0O W  MOJIIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIeMEeHTa 10 (opmyIie
COETMHEHMS, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, MPOBOIAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINU;

MPUMEHSATh OCHOBHBIC OTEPAIUUA MBICTUTEIBHON NEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 000OICHHE, CHCTeMAaTH3allui0, KIacCHU(UKAIIHIO,
BBISIBJICHHE MPUYMHHO-CIICACTBEHHBIX CBSI3€H — JUIsI M3y4YEHHS] CBOWCTB
BEIIECTB M XUMHUYECKHUX pEaKIUi, €eCTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICIUPOBAHHUE, JKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

cCleoBaTh ~ NpaBWJIaM  [OJIB30BAaHMSI ~ XMMHYECKOH  TOCyAOH W
7a00paTOpHBIM O0OpYIOBaHWEM, a TaKXe TNpaBWIaM OOpaIIeHus C
BEIICCTBAMH B COOTBETCTBUM C MHCTPYKIHMSIMH TII0 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO W COOMPAHUIO
ra3oo0pa3HpIX BEMIECTB (BOMOPOJAa M KHCJIOPOJAA), MPHUTOTOBICHHUIO
pAacTBOPOB C ONPEAETEHHON MACcCOBOW JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUTAHUPOBaTh U TPOBOAWTh  XUMHYECKHE  OKCIIEPUMEHTBHl  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(;makmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

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

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMUYECKHX NOHATHWA: XUMHUYECKUM
JJIIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, AHWOH, NPOCTOE BEIIECTBO,
CJIO’KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEIHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasl peaKius, XUMUYECKasl CBsI3b, TEIIOBOM 3 PexT
peakiuyd, MOJib, MOJISIPHBIM  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS IUCCOLUMALMSA, PEAKIUA HOHHOTO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHCIEHHE M  BOCCTAaHOBJICHHE,
aIIoTponus, aM(pOTEepHOCTh, XUMHUUYECKas CBS3b (KOBAJICHTHAsl, MOHHAS,
MeTajuInyecKas), KpHUCTAIUIMYEeCKas pemi€Tka, KOppo3us METaJUIOB,
CIUIAaBbl, CKOPOCTb XUMHYECKOW pEaKUHUH, IMPEIEIbHO JOMyCTHUMAas
xoHnuentpaus [1/IK Bemecrsa;

WUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYECKHX MOHATHH U
MIPUMEHSThH 3TU OHATHUSA IPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJIS COCTaBJICHUS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIHM;

ONPEIEATh BAIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKHUX JIEMEHTOB B
COEIMHEHMSIX pa3JIMYHOTO COCTaBa, MPUHAMJIECKHOCTh BEIIECTB K
ONPENCIIEHHOMY KJIacCy COCJAMHEHUM 1o (QopmynaM, BUJ XUMHUYECKOU
CBA3U (KOBaJeHTHasi, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XMMHYECKON (Qopmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTraHWYECKUX COEAMHEHHM, THI KPUCTAILUINYECKON
PEMIETKN KOHKPETHOTO BELIECTBA;

packpsiBath cMmbIich [lepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OINHCHhIBaTh W XapaKTEPU30BATh
Tabnuunyo Gopmy llepuoanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymnmna (A-rpynma)» U «moOodHas
noarpynna (b-rpynmna)», manble U OOJbIIHME TEPUOIBI, COOTHOCHUTH
0003HaYeHHUs, KOTOpbIE MMEIOTCA B TMEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHHS  aTOMOB  XMUMHYECKHUX
AJIIEMEHTOB (COCTaB M 3apsii sAapa, oOIIee YHCIO BJIEKTPOHOB H
pacmpejieieHue HMX [0 DSJEKTPOHHBIM CIOSIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B U3MEHEHUHM CBOMCTB DJIEMEHTOB M UX COCAMHEHUUN B
npejesiax MajlbIX MEepUOJOB U INIABHBIX MOATPYII C YYETOM CTPOEHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XMMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (IO YHCIy U COCTaBy YYACTBYIOLIUMX B pPEAKLIUU
BEIIECTB, MO TEMJIOBOMY 3(P(HEKTy, 0 W3MEHEHHUIO CTENEeHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEUPUUYECKHE XUMHUYECKHE
CBOMCTBAa IMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKIas ONUCAHUE
IPUMEpPAMH MOJIEKYJISIDHBIX M MOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUSA DJIEKTPOJUTUYECKOW JHCCOLMALMU  KHUCJOT,
LIEJI0YEH U COJIEH, TTOJHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMM NOHHOTO



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

BBIYHCIIATh OTHOCHUTENIbHYI0O MOJIEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »3JIeMEeHTa 1o (dopmyse
COEIMHEHMsI, MAaCCOBYIO JIOJIIO BELIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coOioaTh  MOpaBWia  MOJb30BAaHUS ~ XUMHUYECKOM  mocyaol U
Ja00paTOpHBIM  O0OpYyJIOBaHMEM, a TaK)Ke IpaBWia OOpaIllCeHUS C
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BbIIIOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TMOJYYEHUIO U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TOATBEPIKTAIONINE  KAa4yeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kKapobonar-, docdar-, cwimkar-, cyiabhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI U3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHUYECKUX BEIIECTB;

NPUMEHSTH OCHOBHBIE OINEpPAlUU MBICTUTENbHON JIEATEIbHOCTH — aHaIHU3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHHEe, CHUCTEeMATHU3alMI0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — MJI1 WM3Y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKlWid, €CTECTBEHHO-HAyYHbIE METOJIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, DKCIEPUMEHT (peajbHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos
Ne HaunmenoBanue pa3aeoBs u JIeKTPOHHBIe (M (POBHIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NMPOrpaMMbIl Bcero oOpa3oBaTejibHbIE pecypchbl
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMHYECKHE TIOHATHUS
XuMHsT — BaKHast 00J1acTh

11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK

' MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837¢

YyeJIoBeKa

12 BelectBa u XuMuyeckue 15 1 bubmuotexa [JOK

' peakuuu https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 20

Pa3nes 2. BaskHelilmme npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB
)1 Bosznyx. Kucnopon. [Tousitue 6 bubanorexa HOK

) 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bognopon.Ilonstue o kucinorax 2 1 bubmmoreka [IOK

' U COJISX https://m.edsoo.ru/7f41837¢
73 Boga. PactBopsr. [Tonsitue 06 5 1 1 bubanorexka [HOK

' OCHOBAHUSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIACCHI 1 1 1 bubmuorexa [JOK

’ HEOPraHUYECKUX COCTMHEHUIN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasznea 3. [lepuoaguueckuii 3axoH u Ilepuoguueckas cucrema xumnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH




[lepuoauueckuii 3aKOH U

31 IIepuoanueckas cucrema 7 bubnunoreka [IOK
XUMHUYECKHX deMeHTOoB /1. 1. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue aroma
XuMu4eckas CBs3b.

3.2 OKuCIUTENbHO- 8 bubmorexa HOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKIIUU
bu6mmoreka [IOK
Hroro no pasxexy 15 https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBILIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM undposBbie
Ne ni/m P Konrtpoabnbie  IIpakTnueckue (uubp )
NMPoOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBO U XuMU4ecKHne peakun
L1 [ToBTOpEHME 1 yriTyOJIeHHE 3HAHUIT 5 1 bubanorexka [HOK
’ OCHOBHBIX pa3ZiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
’ peaxiuii https://m.edsoo.ru/7f41a636
13 DIEKTPONUTHYECKAs JUCCOLIHAIIHSI. 2 1 1 bubanorexka HOK
' XHUMHUUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
)1 OO6m1as XapaKTepUCTUKA XUMHUIECKUX 4 1 bubnnorexa [HOK
’ sneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepuCTHKa XUMHUIECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 buommorexa LHOK
' PYTHIRL L-ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCTHKa XUMUIECKUX
23 aneMeHTOB VA-rpymmsl. A30T, Gpochop 1 ux 7 1 bubmmorexa LHOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriaepon u 8 1 2 bubmmorexa [TOK
' . PYIHEL pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Uroro no pazgeny 25




Pa3zgen 3. MeTaJsIbl M X COeTUHEHU S

Bbu6nuoreka [JOK
3.1 006 7| 4
HIME CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
3.2 Bakueinme MeTauisl 1 X COEIUHEHUS 16 bubmorexa LIOK
https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus n okpy:kapomasi cpeaa
4.1 BemecTBa 1 MaTepuanbl B >KU3HU YEJIOBEKA 3 bubmmnorera LIOK
) = p https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PesepBHOE BpeMs 3 buGnnorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugpossie
n/n Tema ypoka Bcero Kontpoapueie  IMpakruueckue u3ydyeHusi o0pa3oBaTesbHbIE
padoTbI padoThI pecypesI

| [Ipeamer xumun. Posb XUMUU B KU3HU 1 bubmunoreka LIOK
yeJioBeKa. Teja U BelnecTna https://m.edsoo.ru/ff0d210c¢

2 ITonsTue o MeToax IMO3HAHUS B XUMHUU 1 bubnnorexa LIOK

https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna

3 paboTel B 1ab0paTopun U MpUEMbI 1 bubmmoreka [JOK
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
o0opyIoBaHUEM)

4 Yuctele BemecTBa 1 cMecH. CriocoObl | bubnuoreka [JOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabota Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa OK

. https://m.edsoo.ru/ff0d28c8
OUYMCTKU IIOBApPEHHOU COJIN)»
but6mmoreka [IOK

6 ATOMEI H MOTICKYJIbI ! https://m.edsoo.ru/ff0d2a6c

7 XHUMUYECKHUE AIEMEHTHI. 3HAKU | bubmuoreka [{OK
(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u cnoxHBIE BELIECTBA 1 bubnnorexa LIOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 bubmorexa OK

https://m.edsoo.ru/ff0d2d50




3aKoH IMOCTOSIHCTBA COCTaBa BEIIIECTB.

but6mmoreka [IOK

10 X .B
mmiieckas popmysa. Banenthocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
1 OtHocuTeNnbHAs aTOMHAs Macca. bubmoreka [IOK
OtHocuTeNnbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XHMHYECKOTO bubmunoreka LIOK
3JIEMEHTAa B COCAUHECHUU https://m.edsoo.ru/ff0d350¢
13 KomuuectBo BemectBa. Mob. bubmuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 OuU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmoreka [IOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d3 7fa
15 IIpu3Haky U ycioBUs MPOTEKAHUS Bubmuotexa [JOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPaHEHHS MacChl BEIIECTB. bu6nuoreka [IOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koaudyecTBa, MacChl
17 BEIIECTBA [0 YPABHCHUSAM XUMHYCCKUX bubmorexa HOK
B . yp https://m.edsoo.ru/ff0d5708
peakmuit
Kiaccudukanus XuMHUIECKUX peaKIuit
18 (coe I/IHq;HI/ISIH a3JI0KCHUS e bubmorexa [IOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneauct. O000IICHHE 1 bubmorexa OK
t et Hf https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3aIys 3HaHUI
20 Kontponbnas padota Nel o teme bu6nuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmech razos. Cocras Bubmuorexa [JOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448¢




npocroe BemecTBo. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpo/ia (peaKkIuyu OKUCICHUS bubmorexa [IOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax
CriocoOsI MOTy4eHUs KUCIOpO/ia B
23 J1a00paTOpUH iqn OMBIH_UIGHpH(i:TI/I bubmmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpumMeHeHne Kucnopoaa
TennoBoit 3¢ ekt xumMuueckoit
24 peaxkuuu, MOHATUE O bu6nuorexa [IOK
TEPMOXMMHUYECKOM YPaBHEHHUH, 3K30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEAKIIUIX
TommmBo (HeTh, yroas U METaH).
25 3ar 513H€I§I/Ie(1];O3 . a, CTIOCOOBI iro Bubmmorexa [IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHUS
[TpakTrueckas padota Ne 3 o Teme
26 «ITonydenue u coOMpanme KuciIopoaa bubmorexa [IOK
v . P posa, https://m.edsoo.ru/ff0d4ac2
M3y4YEHHUE €ro CBOHMCTBY
7 Bonopon — anemeHT u mpocroe Bubmuotexa [JOK
BeliecTBO. HaxoxaeHnue B mpupoie https://m.edsoo.ru/ff0d4dd0
73 DOuU3nIeCKue U XUMHUYECKHUE CBOMCTBA bubnuoreka [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [IOK
29 IT
OFPITHE O RHCHOTAX 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TToTy4eHHsT BOAOPO/Ia B bubmuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
bubmunoreka LIOK
31 «[Tonydenne u coOupanue BoIOPOa,

W3yYEHHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d442




Momsipablii 00bEM ra3oB. 3aKOH

but6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIHYECTBA
33 BEIIIECTBA ra3a 110 €ro N3BECTHOM bubmmorexa [IOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brrunciienuss 00bEMOB ra30B 110
34 aBHEHMIO PEaKIIMHU Ha OCHOBE 3aKOHA bubmmorexa [IOK
yp . peartt . https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIICHMI Ta30B
35 DOuU3nYEeCKue U XUMHUYECKHUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanwmii. [TousTue 00 bubmuorexa [JOK
AHIUKATOPax https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBoputensb. HackleHHbIe
37 u HeHaCBIpeHHBIIe) acTBOPKI. MaccoBas bubmmorexa [IOK
Hl P Pl https://m.edsoo.ru/ff0d5b40
JIOJISL BEIIIECTBA B pacTBOPE
[TpakTuyeckas pabora Ne 5 o Teme
18 «IIpuroroBiieHr€e pacTBOPOB C bubmmoreka [JOK
ONpeACIEHHON MacCOBOU JT0IEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEIIECTBAY»
39 KonTtponsHas pabora Ne2 o reme bu6nuorexa LIOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: coCTaB, KJIacCU(UKAIUS, but6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
ITonyyenue u XMMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHusI: cOCTaB, Kiaccudukams, but6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue nu XuMHYECKHE CBOMCTBA bu6nuoreka [IOK
OCHOBaHU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kiaccudukanms, bubmunoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonyyenue u XMMHUYECKHE CBOMCTBA bu6nuorexa LIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIATypa,
46 CHOCOéBII) IOJI )GHI/ISI XHMHquKHe bubmorexa [IOK
. v ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTrueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bu6nuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIUHECHUI
43 ['eneTnyeckas cBsI3b MEXKIy Kilaccamu bubmmoreka [JOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
bubmunoreka LIOK
49 O06o0mmeHre 1 CHCTEMAaTH3alNs 3HAHUH
Hl 1 https://m.edsoo.ru/00ad9cb2
KonTtponsHas pabora Ne3 o reme
50 "OCHOBHEBIC KJI1aCChl HCOPTaHUYECKUX bubmmorexa [IOK
on p https://m.edsoo.ru/00ad9¢1la
COCIMHCHHI
[TepBbie TOMBITKY KIACCHPUKAITUU
51 XUMHUYECKHUX 3eMEeHTOB. IloHsaTHE O bubmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
IPYIIax CXOIHBIX AJIEMEHTOB
[Tepuonuueckuii 3aKOH 1
bu6mmoreka [IOK
52 [Tepuoanueckas cucTeMa XUMHUYECKHUX
https://m.edsoo.ru/00ada52¢c
anemeHToB /I. 1. Menneneesa
but6mmorexa [IOK
53 [Tepuonpl, rpyniibl, TOATPYIIIBI

https://m.edsoo.ru/00ada52¢c




Crpoenne atomoB. CocTaB aTOMHBIX

but6mmoreka [IOK

>4 sanaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI09eK
55 aToOMOB 3J1eMeHTOB [leprnoanueckoit buGnnorexa LIOK
https://m.edsoo.ru/00ada6bc
cucteMmsl [. . Menaeneena
XapakTepucTuka XMMUYECKOTO
56 3JIEMEHTA 10 €T0 MOJI0KEHHUIO B bubmuoreka [{OK
[Tepuonuueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meunngeneena
3nauenue [lepuoguueckoro 3akona s
57 pa3BUTHA HAaykH U npaktuku. J1. U. Bubmuotexa [JOK
MenneneeB — y4EHBIM, IENArOT U https://m.edsoo.ru/00ada96e
rpaX1aHUH
58 DNEeKTPOOTPULIATETLHOCTH ATOMOB bu6nuoreka [IOK
XUMHYECKHUX DJIEMCHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 Homast xuireckas cosp https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHas XuMH4uecKas bu6nuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HENOJsIpHAs XUMUYECKas bubmmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubmunoreka LIOK
62 Creneik okucneHiA https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [{OK
peakuuu https://m.edsoo.ru/00adb076
64 OkucauTeny 1 BOCCTAHOBUTEIU bubmorexa HOK
https://m.eds00.ru/00adb076
65 KonTpomnbnas padora Ne4 mo Teme bubmmoreka [JOK




«CtpoeHue atoma. XUMHUYECKasl CBA3b)

https://m.edsoo.ru/00adb486

66 PezepBHblit ypok. O0o011eHNE 1 | Bu6muotexa [JOK
cucTeMaTH3alus 3HaHUI https://m.edsoo.ru/00adb33¢c
67 PezepBHblit ypok. O6o01IeHNE U | bu6nuorexa LIOK
CHCTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
68 PeseprubIil ypok. O60011eHIE 1 | bu6nuoreka [IOK
cUcTeEMaTH3allus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugpossie
Tema ypoka Kontpoabnbie IIpakTuyeckue
n/n Bcero u3ydyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
IIepronrueckuit 3aKoH.

1 [lepuoauueckast cucrema 1 Bu6muotexa [JOK
XUMHYECKHX 3J1eMeHTOoB []. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHYECKUX 3JIEMEHTOB 1 bubmorexa [IOK

. https://m.edso00.ru/00adb6b6
MEePBbIX TPEX MEPUOIOB

3 Knaccudukanms 1 HOMEHKIaTypa 1 bubmuorexa [JOK
HEOPTraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunper xumudeckoii CBSI3U M THIIEI | bubmunoreka LIOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel mo reme

5 «[ToBTOpEHUE U yriaydneHue 3HaHu| 1 1
OCHOBHBIX pa3/JeoB Kypca 8 Kiaccay

6 Knaccudukanus xumMuaeckux 1 bu6nuorexa LIOK
pEaKUHi MO pa3IuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMUYECKOI

but6moreka [IOK
7 peakuuu. [ToHsATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIMIX
[TonsaTHe 0 XMMUYECKOM PaBHOBECHUHU.
bubmunoreka LIOK
8 @DaKTOpBbl, BIUSIOIINE HA CKOPOCTh 1

XHUMHYICCKOM PCAKIUU U IMOJIOXKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHYCCKOI'0 paBHOBECHUA

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHBIE

bubmunoreka LIOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTUIECKON
10 ncconuarmy. CUIIBHEIE U cl1a0bIe bubmmorexa LOK
A HHATIH https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HMonHurble ypaBHEHUS peaKIINil bubmmorexa LOK
yp peartt https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPECTaBICHUN bubmmorexa [OK
p VI[ https://m.edsoo.ru/00add5d8
00 DIIEKTPOIUTUIECKON JUCCOIIUAIIUU
XUMHYECKHE CBOKMCTBA COJIEU B CBETE
13 [IPEICTABIIEHUNA 00 bubmmorexa LOK
bed " https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIITT
14 IMTonsgaTue o ruaponnse coiaei bubmmorexa LOK
AP https://m.edsoo.ru/00add9d4
15 O06o001eHre 1 cucTeMaTru3aus bubmuoreka [IOK
3HAHUHI https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Perrenue DKCIIEpUMEHTAILHBIX buGnnorexa LIOK
p https://m.edsoo.ru/00addbfa
3agaqy»
KonTtponsHas padora Ne2 o reme
17 «DIIEKTPOIUTHYECKAS TUCCOLHAIIHAS bubmmorexa LOK
p A HHATI https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)
OO6m1as XxapakTepuCTHUKa rajJoreHOB.
18 XHUMHUYECKHE CBOMCTBA HA IIPUMEPE bubmmorexa [OK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBogopoa. ComnsiHast KHCIIOTA, but6mmoreka [IOK




XUMUYECKHE CBOMCTBA, MOJTyYEHHUE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[Ipaktrueckas padota Ne 2 o Teme
. bubmoreka [{OK
20 «ITonyueHnne COITHON KUCIIOTHI,
.. . https://m.edsoo.ru/00ade348
U3y4YeHUue €€ CBOMCTB»
Brruucnenust no ypaBHEHUSIM
21 XUMHUYECKHUX PEaKIUU, €CIIM OOUH U3 bubnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
2 OO01mas XapakTepUCTHKA dJIEMEHTOB bu6nuoreka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AJoTponHble MO (UKALIMY CEPBI.
7 Haxoxnenue cepbl U €€ cCOeTMHEHUI but6mmoreka [IOK
B IIpUpoOJIe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopon, CTpOeHHUE, bubmmoreka [JOK
bu3HYecKre U XUMHUYECKUE CBOMCTBRA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KMCIIOTa,
25 ¢u3nUecKkrue 1 XUMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHHE
XHUMHUYECKUE PEAKLINH, JIEKALLUE B
OCHOBE ITPOMBIIIJIECHHOTO CIIoco0a
2% MIOJIyYEHUS CEPHOIN KUCIIOTHI. Bubmuotexa [JOK
XHUMHUUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaroIlle cpeibl COeUHEHUSIMHU
cepbl
7 Beruucnenue MaccoBOi JJOIU BBIXO1a bubmuorexa [JOK
IPOAYKTa PeaKkUuu https://m.edsoo.ru/00adec8a
28 OO6m1as XxapaKTepUCTHUKa JIEMEHTOB bubmuoteka [JOK




VA-rpynimsl. A30T, pacnpocTpaHeHue
B IIpupoAe, GU3nIecKue u
XAMHYECKHUE CBOMCTBA

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

AmMMmuak, ero pusnyeckue u

but6mmoreka [IOK

29 XMMHYECKHE CBOMCTBA, ITOJIYUCHHE U
e https://m.edso0.ru/00adf004
pUMEHEHUE
[IpakTuueckas padora Ne 3 o reme
30 «ITonydyeHre amMmmuaka, U3y4yeHue ero bubmmorexa LIOK
. v Stk https://m.edsoo.ru/00adf180
CBOICTB»

31 A3oTHas KUCIoTa, €€ (hu3ndecKue u bu6nuoreka [IOK
XAMHYECKHUE CBOMCTBA https://m.edso0o.ru/00adf306
Hcnonb3oBaHre HUTPATOB U COJEH
AMMOHHSI B KQUeCTBE MUHEPAThHBIX

32 n00peHnii. XUMUYECKOE bubmmorexa [OK
yAo0p ) . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYXKAIOIIEH Cpebl
COCIMHEHUSIMU a30Ta
Docdhop. Oxenn bocdopa (V) n

33 (1)00(%)0 pHaSI KI/ICJI((l))Ta (bqnfm(qe)cxne u Bubmmorexa [IOK

P . https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTYyUYECHUE
Hcnonb3oBanue pocdaros B

14 KaueCcTBe MHUHEPATBHBIX YI00OpEHUH. bu6nuoreka [JOK
3arpsi3HeHUE MPUPOTHOUN Cpeibl https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacipocTpaHeHHE B

35 Ipu I(;z[e gmnrt){ecxrl)/le U XUMHAYECKHE bubnnorexa LIOK

P P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcupel yraepoaa, ux Gpuandeckue u bubmmoreka [JOK

XUMHUYECKUE CBOUCTBA.

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




DKOJIOTHYECKUE TTPOOTIEMBI,
CBsI3aHHbIE C OKcUJoM yriaepoaa (IV)

N bu6mmoreka [IOK
37 VYronbpHas KUCIIOTa U €€ COJTN
https://m.edso0.ru/00ac006¢c
[IpakTrueckas padota Ne 4 o Teme

13 "[Tony4yeHue yriieKuciaoro rasa. bu6nuoreka [IOK
KadectBennas peaxiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavabHBIC TOHATHS 00
bubmunoreka LIOK
39 OPraHMYEeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ac054¢
COCTMHEHUSX YIiIepoaa
. bubmuoreka [{OK
40 Kpemuuii u ero coeauHeHus
https://m.edsoo.ru/00ac080a
[TpakTuueckas padota Ne 5. Pemenue

A1 SKCHEPUMEHTAIBHBIX 3324 110 TEME bubmmoreka [JOK
«BaxHeimme HeMeTaubl U UX https://m.edso00.ru/00ac0bf2
COCTMHCHUS
KonTponpHas padora Ne3 o teme

. bubmuoreka [{OK
42 «BaxHeie HEMETaIbl U UX
https://m.edsoo.ru/00ac0e18
COCTMHCHUS
OO01mas XxapakTepuCTHKa XUMHUIECKUX
3JIEMEHTOB — METaJLJIOB.

43 Merannudeckas CBSI3b U bubmunoreka LIOK
METaJUTNYECKast KPUCTAJIIINIECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckKue CBOMCTBA
METaJIIOB
XuMHUYECKUE CBONCTBA METAJIIIOB.

. bubmuoreka [{OK

44 DNEKTPOXUMHUYECKUH psif

HanpsHKeHUH METAILIIOB

https://m.edsoo.ru/00ael 156




OO61ue cnocoObI MOTYyYEHUS
METAJIIIOB. CHHaBBI. BBI‘II/ICJ'IGHI/ISI 10

bu6mmoreka [IOK

45 7|
YPABHCHHAM XUMITACCKIX PCaKiliti, https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJAEPKUT
npuMecHu
but6mmoreka [IOK
46 11
OHATHE O KOPPO3HI METAILTOB https://m.edsoo.ru/00ac1278
bubmunoreka LIOK
47
[HenormEie MeTaIEL https://m.edsoo.ru/00ac14b2
43 OKcuabl U THAPOKCUJIBI HATPUS U bu6nuoreka [IOK
Kajaus https://m.edsoo.ru/00ac14b2
49 [IlenoyHO3eMENbHBIE METAILIBI — bu6nuoreka [JOK
KaJIbIIUA 1 MarHui https://m.edsoo.ru/00ael5e8
. but6mmoreka [IOK
50 Bakueiinme coeTMHEHNUA KLU
https://m.edsoo.ru/00aecl5e8
51 O00011eHNE U CUCTEMATU3ALMS
3HAaHUH
5 JKEcTKOCTh BOABI U CIIOCOOKI €& bubmunoreka LIOK
YCTpaHEHHUS https://m.edsoo.ru/00ac1 886
[Ipaktrueckas padota Ne 6 o Teme
53 "YKécTkocTh BOABI U METOJIBI €€ bubmmorexa IOK
" A A https://m.edsoo.ru/00aclae8
YCTpaHEHUS
but6mmoreka [IOK
54 A 7
JOMHIHH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCH/IA U bu6nuoreka [IOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ae1d86




OKcuapl, THAPOKCHUIBI U COJTH JKeJie3a

but6mmoreka [IOK

37 (IT) m sxenesa (I1I) https://m.edsoo.ru/00ae35¢6
58 O6o6nvleHI/Ie 1A CUCTEMATU3ALMs
3HaHUH’
[IpakTuueckas padora Ne 7. Perenue
59 SKCHEPUMEHTAIBHBIX 33714 110 TEME bubmmoreka [JOK
«BaxHenmme MEeTaJlJIbl U UX https://m.edsoo.ru/00ae3de8
COETUHEHUS
Borurcnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIINii, €CITH OJHNH U3
60 peareHToB /1aH B U30bITKE UIIH Bu6muotexa [JOK
COZIEPKUT IIpUMECH. BrrunciieHus https://m.edsoo.ru/00ael1750
MacCcOBOH J0JIH BBIXOJIa MPOIYKTA
peakuuu
61 O606LEI€HI/I€ U CUCTeMaTHU3aIUs
3HAHUH
Kontposbnas padota Ne4 o teme
62 «BaxHenmme MeTaJlIbl U UX
COCIMHEHUS
63 BemectBa u maTepuansl B bubmunoreka LIOK
IIOBCEIHEBHOM KU3HU UEIOBEKA https://m.edsoo.ru/00ae3f50
64 XMMHYECKOE 3arpsi3HEHUE Bubmuotexa [JOK
OKPY’KaIOILEeH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumun B periennn bu6nuorexa [IOK
9KOJIOTHYECKHUX TPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O600111eHHE U bubmmoreka [JOK
cUCTeEMaTH3alus 3HaHU! https://m.edsoo.ru/00aec0d0a
67 PesepBHslil ypok. O6001ICHHE 1 bubnmoreka [JOK




cUCcTeMaTH3alus 3HaHU!

https://m.edsoo.ru/00adb33c

68

PesepBHeIil ypok. O600IICHHE 1
cUCTeEMaTH3alus 3HaHU!

bubmunoreka LIOK
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUId YYEHUKA

» Xumusi, 8 kiacce/ ['abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienue»
* Xumus, 9 knacc/ I'abpuensu O.C., Octpoymon WU.I'., Cnankos C.A.,

AxnnonepHoe obmectBo «M3naTensctBo «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HacronbHas kHura yunrens. XuMus.8Ki1acc: METOJAUYECKOE
noco6ue/O.C.I"'abpuensn.-M.:[lpoda, 2012r

HacronbHas kHura yuurens. Xumus.9knacc: METOAUYECKOE
noco6ue/O.C.I"abpuensn.-M.:{poda, 2012r

Ypoku XUMHH ¢ TPUMEHEHHEM WH(OPMAITMOHHBIX TEXHOJIOTHi. MeTamsl. 9
KJjacc. Meronudeckoe mocodue ¢ 3eKTpoHHbIM npuiiokenueM/T.M.Connarosa.-

M.:Ilnanera, 2014.-288c.-(CoBpeMeHHas 1IKOJA).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETHU
NHTEPHET
https://m.edsoo.ru/ff0d227¢

https://infourok.ru/
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