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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no XuMuu Ha ypOBHE OCHOBHOT'O OOIIEro o0pa3oBaHMUs
COCTaBJICHA Ha OCHOBE TPeOOBaHUM K pe3yJIbTaTaM OCBOCHMS OCHOBHOM
00pa3oBarenbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus,
npencrabieHHbx B DI'OC OO0, a Taxxe Ha OCHOBE (henepaTbHON
paboueit mporpaMMbl BOCITUTAHUS U C YIETOM KOHIETITUN
MpernoIaBanms y4eOHOTo nmpeaMera « XuMus» B 00pa3oBaTeIbHbIX
opranusauusx Poccuiickoin @enepanun. [IporpamMmma opueHTHpOBaHa HA
peanu3aIyio B EHTpe 00pa30BaHMs €CTECTBEHHOHAYYHOU H
TEXHOJIOTUYECKOU HampasjaeHHoCcTeN «Touka pocTay, CO31aHHOrO Ha
6aze MKOVY «YepkacckonopeueHnckas COILLD» ¢ nenbro pa3BuTus y
00y4Jaroumxcsi €CTeCTBEHHOHAYYHOM, MATEMaTUYECKOM,
MH(OPMAIMOHHON IPAaMOTHOCTH, (POPMUPOBAHUSI KPUTUUECKOTO U
KPEAaTUBHOI'O MBIILIJIEHUS, COBEPILICHCTBOBAHNS HABBIKOB
€CTECTBEHHOHAYYHOW U TEXHOJOTHUYECKON HAIIPABIEHHOCTH, & TAK)KE
JUTSL IPaKTUYECKOW 0TpabOTKM yueOHOro MaTepualia 1o y4eOHbIM
npeameram «Duszukay,«Xumusny, «buonorus, « TexHomorus». Ha 6aze
neHTpa «Todka poctay obecnieunBaeTcsl pean3aius 00pa3oBaTeIbHbIX
MPOrPaMM €CTECTBEHHOHAYYHOW U TEXHOJIOTHYECKOW HAITPABICHHOCTEM,
pa3pabOTaHHBIX B COOTBETCTBUH C TPEOOBAHMSIMHU 3aKOHOIATEIHCTBA B
chepe oOpa3zoBaHus u ¢ yaéToM pexomeHaanuii denepaibHOTO
omeparopa yuebHoro npeamera «Xumusy. O6pazoBarenbHas mporpamma
MO3BOJISIET HHTETPUPOBATH PEATU3YEMBIE 3/IECH MTOAXO0bL, CTPYKTYPY U
coJiepaHue IpHU OpraHu3anuu oOy4eHuss XuMun B 8—9 kiaccax,
BBICTPOCHHOM Ha 0a3e JIto00ro M3 JAOCTYIHBIX Y4EOHO-METOANYECKUX
komruiekcoB (YMK). Mcnons3oBanue obopynoBanus neHTpa.« Touka
pOCTay MO3BOJISIET CO3AAaTh YCIOBUS:

AJI1 paCIpCHUS COACPIKAaHNUSA INKOJIbHOI'0O XUMHUYECKOI'O 06pa?>OBaHI/IH;

JUTSL TIOBBIIIICHUS TIO3HABATENbHOM aKTUBHOCTH O0YUaIOIIUXCS B
€CTECTBEHHOHAYYHOI 001acTH;

IUISL Pa3BUTHS JIMYHOCTH peOeHKa B IpoIiecce 0OyIeHUsT XUMUH, €ro
CIOCOOHOCTEH, OPMUPOBAHUS U YIOBIECTBOPEHUSI COIUATBLHO 3HAYMMBIX
MHTEPECOB U MOTPEOHOCTEH;

TUTs1 pabOTHI C OJTAPEHHBIMY IMIKOJLHUKAMU, OPTAHU3AIINN UX PA3BUTHUS B
pa3TUYHBIX 00JACTSIX 00pa30BATEIHHOM, TBOPUECKOM JIEATEITHHOCTH.

[Tpumensis nudpoBkie 1a00paTOPUK HA YPOKAX XUMHUHU, yIaITAECS
CMOTYT BBITIOJIHUTH MHOKECTBO JIA0OPATOPHBIX padOT U SKCTIEPUMEHTOB
10 ITPOrPaMM€e OCHOBHOU IIKOJIBI.



[IporpamMMa mo XuMmuHM AaéT MPEACTABICHUE O IENAX, OOIIeH CcTparernu
oOydeHHs, BOCIHTAHUS W PAa3BUTHS OOy4aIONIMXCA CPEICTBAMU y4eOHOTO
npeaMera, — yCTaHaBIMBAaeT  00s3aTeNbHOE  MPEIMETHOE  COJAEpKaHHE,
IpelyCMaTpUBAET pacHpeeieHne €ro Mo KiaccaM M CTPYKTypUpOBaHHE TIO
pasmenaM M TeMaM MPOrpaMMBI IO XUMHH, OINPEACNSeT KOJMYECTBEHHBIC U
KauyeCTBCHHBIC XapaKTePUCTUKHU CoJIepKaHus, PEKOMEHIYEMYIO
MOCNIEIOBATEIPHOCTh ~ M3YYEHUS XUMHH C  Y4ETOM  MEXKIPEIMETHBIX W
BHYTPUIIPEIMETHBIX ~ CBf3€H, JIOTUKM Y4eOHOTO TMpolecca, BO3PACTHBIX
0COOEHHOCTEH  O0y4aromuxcsi, OMNPEAeNIeT BO3MOXKHOCTH TMpeaMera s
peanm3zanu TpeOOBaHMI K PE3ysIbTaTaM OCBOCHHSI OCHOBHOW 00Opa3oBaTelbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO OOIIeTo oOpa3oBaHMs, a Takke TpeOOBaHUH K
pe3ynpTaTam oOy4eHHs XMMUU Ha YPOBHE 1€ U3yueHus MpeIMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENIbHON JAESITENbHOCTH OO0YyYaroulerocsi Mo OCBOEHUIO
y4e0HOTO COAEePIKAHMUS.

3HaHME XUMHH CIY)KUT OCHOBOW I (OPMHUPOBAHUS MHPOBO33PECHUS
00ydaromerocs, ero MpeaCTaBICHU O MaTepUalbHOM EIMHCTBE MHpPA, BAKHYIO
ponb urparT (GopMHpyeMble XUMHEH NpPEICTaBICHUS O B3aUMOIPEBPAILICHUSIX
HEPrUM U 00 HBOJIOLMU BEIIECTB B MPHUPOJAE, O MYTSAX PELICHUS TI00aTbHBIX
npo0JieM YCTOWYMBOTO Pa3BUTHSI UYEIOBEYECTBA — CBHIPHEBOM, YHEPTETUUYCCKOM,
MUIIEBON U KOJOTUYECKON OE30MacHOCTH, TPOOIIEM 3IpaBOOXPaHEHUSI.

N3yuenue xumuu:

CHOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH ISl  CaMOpa3BUTUA U
dbopMupOBaHUS KYJIbTYpPHI JMYHOCTH, €€ 001IeH 1 PYHKITMOHAIEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHPOBAHHE MBINUICHUSI W TBOPYECKHX CIOCOOHOCTEH
0o0ydJarImuXxcsi, HABBIKOB HX CaMOCTOSITENIBHON  y4eOHOW  JesSTeNbHOCTH,
DKCIIEPUMEHTATLHBIX W HCCICIOBATEIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEIHEBHOM JKMU3HU, TaK U B IPOGECCUOHATBHON ACSITEbHOCTH;

3HaKOMUT CO CHEeUU(PUKON HAYYHOTO MBIIIJICHHS, 3aKJIaJbIBA€T OCHOBBI
IIEJIOCTHOTO B3TJIsAa HA €IUHCTBO MPUPOBI U YETIOBEKA, SIBISETCS] OTBETCTBEHHBIM
3TarnoM B POPMHUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH O0YyUaIOIINXCS;

crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAYYHBIM 3HaHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTUYECKOE
00pa3oBaHue 00yJArOITUXCSI.

JlanHple HampaBlieHUS B OOyYE€HHWH XMMHH OOECIICUMBAIOTCS CHEIU(PUKOM
CONlep)KaHWs  y4eOHOro  mMpeAMeTa, KOTOPBIA  SIBISIETCS — MMEJaroruuecku
alaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMPEACTIEHHOM 3Tare e
pa3BUTHS.



Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero o0pa3oBaHUsI OPUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCA CHCTEMbI TMEPBOHAYANBHBIX MOHSITHH XHWMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM U HEKOTOPBIX OTAEIbHBIX 3HAYMMBIX [OHATUI
OpraHNYEeCKON XUMMH.

CrpykTypa coaepxaHMsl NporpamMmbl M0 XUMUU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa K €€ usydyeHuro. CoaepikaHHe CKJIAAbIBAETCS U3 CHCTEMBbI
MOHATHM O XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XMMUYECKOU
peakuuu. OO0e 53TU  CUCTEMBI CTPYKTYPHO OpPraHU30BaHbl [0 MIPUHLHUIY
IIOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TECOPETUYECKUX IIPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHU O CTPOCHUU aTOMa U XUMHUYECKOM CBA3HY;

— TMPEeACTaBIECHUN 00 JJIEKTPOJIUTUYECKOW JAMCCOLMAIIMM BELIECTB B
pacTBopax.

Teopernueckue 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIUPUYECKU
MOJTyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATEILHO OT OJJHOTO
YPOBHSL K JAPYroMmy, BBINONHSAS (YHKUUU OOBSICHEHHS W MPOTHO3UPOBAHMS
CBOMCTB, CTPOEHHUS U BO3MOYKHOCTEH NMPAKTUYECKOTO NMPUMEHEHMS U IOTYYEHUS
U3y4acMbIX BEILECTB.

OcBoeHue TmporpaMMmbl IO XUMHHU CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIOIIEH HAYyYHOW KapTUHBI MHPA B JIOTUKE
€€ CHCTEMHOW IpUPOJbI, LIEHHOCTHOIO OTHOILIEHUS K HAYYHOMY 3HAHUIO U
METOJAaM IIO3HaHUsA B Hayke. V3ydyeHHMe XMMHMM IPOUCXOIUT C NPHUBJICUYCHHUEM
3HAHUW W3 paHee U3YYEHHBIX YYEOHbIX MNpeaMeToB: «OKpyXKaroUi MUP»,
«buonorus. 5—7 xknacce» u «Pusuka. 7 Kiace».

[Ipy w3ydyeHWH XUMHUU MPOUCXOTUT (HOPMUPOBAHME 3HAHUN OCHOB
XMMHMUYECKON HayKH Kak 00JaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPAKTUYECKOU
JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYDBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUU CUCTEMBI XUMHYECKHX
3HaHUU — BaXHEUIINX (AKTOB, MOHITHI, 3aKOHOB U TEOPETUUECKHUX MOJIOKECHHM,
JOCTYMHBIX 000OIIEHUI MHUPOBO33PEHUECKOTO XapakTepa, fA3blKa HAyKH, B
OpUOOIIEHNM K HAay4YHbIM METO/JAaM I[I03HAHUS IPU HU3YYEHHHU BEILECTB U
XMMHUYECKUX peaKklUMi, B (OPMHUPOBAHUM U PA3BUTUU MO3HABATEJIbHBIX YMEHUM U
UX TPUMEHEHWH B Y4YeOHO-NO3HABATENbHOM U  y4eOHO-HCCIEeI0BATENIbCKON
JeSITEIbHOCTH, OCBOCHHHM NpPaBHJ O€30MacHOr0 OOpalleHHs C BEUIECTBAaMHU B
IIOBCEHEBHOM KU3HU.

ITpu u3yyeHun XMMHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUSI BaKHOE
3HaYEHUE NpUoOpeNr Takue LeNH, KaK:



— (dopmupoBaHHe MHTEIUIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY NPHUHSITHIO PEIICHUMH,
CIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSM KU3HU;

— HampaBJICHHOCTh OOy4YeHUss HA  CHCTEMaTHYECKOE MpPUOOILECHHE
o0yyJaroumxcsi K CaMOCTOSATENIbHON I103HABATENbHOU JIESITEIbHOCTH, HAay4YHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUM, CIIOCOOCTBYIOIIUX MTPUOOPETEHHIO 00YyYarOIUMUCS
OTIbITa PA3HOOOPA3HOW JESITEIBHOCTH, TO3HAHUS M CAMOIIO3HAHMS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIINM), UMEIOMNUX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB ACSITEIbHOCTH;

— (dopmupoBanne oOmel (QYHKIIMOHATBHOW H  €CTECTBEHHO-HAYYHOU
TPAaMOTHOCTH, B TOM YHCIE€ YMEHHH OOBSICHATh ¥ OICHUBATH SIBIICHUS
OKPY’KaIOIIET0 MHPA, UCIOJIb3Ys 3HAHWUSI U OIBIT, MOJYYEHHbIE MPU HU3YyUYEHUU
XUMUHU, TPUMEHSATh MX TMPU pPEIIeHHH MpoOJieM B MOBCEIHEBHOW XKU3HU U
TPYAOBOU JIESITENBHOCTH;

— ¢opmupoBaHue y OOy4YalOMIMXCS TyMAaHUCTUYECKUX OTHOIICHHH,
NOHUMAHUSl LEHHOCTH XUMUYECKUX 3HAHUM i BBIPAOOTKH HSKOJOTUYECKU
1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH MESITEIHHOCTH B IIENISIX
COXPAaHEHUS CBOETO 3I0POBBS U OKPYKAIOLIEH NPUPOJHON CPENBL;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCIIUTAHUI0O HAa OCHOBE YCBOCHHUS OOIINEUETOBEUYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(IIIs M HANpPaBICHHOCTU JAIBHEUIIIETO
00yueHus.

OO1iee YMCIO YacoB, OTBEACHHBIX IS HM3YYEHUS XHUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pazoBanwsi, coctaBiuseT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HEJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJCIIO).



COJEPKXAHUMUE OBYUYEHUA

8 KIIACC

IlepBoHaYyaIbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B KM3HU YEIOBEKAa. XMMHS B CUCTEME HAYK.
Tena u BemecTtBa. PU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHHE
BellecTB. [loHsATHE O MeTOgax MO3HAHMS B XMMHUM. UUCThIE BELIECTBA U CMECH.
CrniocoObl pa3zeneHus cMeceil.

ATOMBI ¥ MOJEKYJIbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJBI XUMHYECKHUX
aeMeHTOB. [IpocThie U Cl0KHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA CcocTaBa BewlecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuTeNbHAs MOJIEKYJIsIpHAs Macca. MaccoBasi J0JIsi XUMUYECKOTO 3JIEMEHTA B
COCJIUHEHUH.

KommuectBo Bemectsa. Moib. MossipHas macca. B3aumocBsA3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYpPHBIX EIWUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHEHUMN.

@u3nuecKrue U XMMUUYECKUE ABJICHUSA. XUMHUUECKasl peakluus U €€ MPU3HAKH.
3aKOH COXpaHEHHS MAacChl BELIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukainus
XUMUYECKUX PEAKIUH (COCTUHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMEHa).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOMU, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ J1adopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U OINKCAHUE
bu3NYeCKuX CBOWCTB OO0pa3lloB HEOPTAHWYECKUX BEIIECTB, HAOJIOJICHUE
bus3nueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCAIUs BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICUCTBUE MeJla ¢ KUCJIOTOM) SBJICHUM, HAOII0/ICHUE U
ONHUCaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakluid (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHA
menu (II) npu HarpeBaHuu, B3auMoJIeCTBUE kee3a ¢ pacTBopom conu meau (II),
U3y4eHUEe CIOCOOOB pa3JesieHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (pUiIbTPOBAHUE,
BbINIapUBaHUE, AUCTHILIISALMS, XpoMaTorpadus, MpoBeeHue OUUCTKU MTOBAPEHHOU
coid, HAOMIOJEHWE W  ONHWCAHWE  Pe3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJICKYJ
(IrapocTepKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — 3a€MEHT U mpocToe
BemecTBO. HaxokneHuwe kucimopoga B TpUPOAE, (PU3MYECKHEe W XUMHUYECKHE
cBorictBa (peakmuu rtopeHus). Oxcuzapl. [Ipumenenwme kucmopoma. CmocoObI



MOJIYYCHHUST KHUCIopoAa B JjabopaTopud W TMPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTporHas MoAU(pUKALNS KHCIOPOa.

TennoBoit 3¢(deKT XUMHUECKON peakluud, TePMOXHMUYECKUE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arps3HEHUE
BO3JlyXa, YCUJIEHHE MAPHUKOBOTO 3(pdekTa, pazpylieHue 030HOBOTO CIOSI.

Bonmopon — nsnmement u mpocrtoe BemecTBo. Haxoknenwe Bomopona B
npupoae, GU3MYECKHEe ¥ XUMUYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
noinyyeHus. KucmoTel u comnu.

Monsipablit 00bEM ra3oB. PacuéTbl M0 XUMHUYECKUM YPABHEHUSIM.

dusnuyeckne cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HaceimieHHble 1 HEHACBIIEHHBIE PAcTBOPBI. PacTBOpHUMOCTH BEHIECTB B BOJE.
MaccoBas 10Ji1 BEIIECTBA B PACTBOPE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponb pactBOpOB B npupojae U B KU3HMU 4esnoBeKa. KpyroBopoT BOAbl B MPUPOJE.
3arps3HeHne NpUpOaHbIX BoA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coemunennit. Oxcunbl. Knaccuduxarus
OKCHUJOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, aMQpOTepHbIE) U
HeconeoOpa3yomue. Homenknatypa oxcuaoB. @Du3nmdeckue HU XUMHUYECKHE
cBOMCTBa OKCHUJIOB. [TomydyeHune okcuIoB.

OcHoBanus. Knaccudukauuss ocHOBaHHM: IMIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3MYECKHME U XMMHUYECKHE CBOMCTBA
ocHoBaHMM. [lomyueHne oCHOBaHM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBAa KUCHOT. Psan axktuBHoctu mertamwioB H. H. bekerosa.
[TosryueHue KUCIOT.

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

['eneTnueckas CBI3b MEXKY KJIaCCAMU HEOPTAaHUYECKUX COEAUHEHUMN.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJAEPKAHU KUCIOPOJa B BO3yXE, ITOJyUYECHHE,
coOupaHue, pacrlo3HaBaHHE M M3yYEHUE CBOMCTB KHUCIOpOAa, HAOIIOACHHE
B3aHUMOJECUCTBUSA BEIIECTB C KHCJIOPOAOM H YCIOBUA BO3HUKHOBEHUS U
IpeKpalieHusi TopeHus (moxapa), O3HaKoMJieHHe ¢ oOpa3llaMH OKCHIOB U
OMHMCaHUE MX CBOMCTB, MOJydyeHHE, COOMpaHue, pACIO3HABAHUE M H3yUYCHUE
CBOWCTB BOJIOpOJia (rOpeHue), B3auMojaeicTBue Bojoposa ¢ okcujaoM meau (II)
(BO3MOXKHO HCIOJIb30BaHUE BHAEOMATEpUAIOB), HAOIIOAEHHE OOpa3IOB BEIECTB
KOJIMYECTBOM 1 MOJb, HCCIIEJOBAaHUE OCOOEHHOCTEH pacTBOPEHUSI BEILECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOTO BEMIECTBA, B3aMMOJECHCTBUE BOAbI C METAJJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),



UCCJICOBaHNE OO0pa3l0B HEOPTraHWYECKUX BEIMIECTB PA3IMYHBIX  KJIACCOB,
HaOIIOICHNE U3MEHEHUSI OKPACKH MHANKATOPOB B PACTBOPAX KHCIIOT W IIEIOYCH,
uzydeHue B3zaumojenctBua okcuga meau (II) ¢ pacTBOpOM CEpHOWM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEakUWil HEUTpaIM3aluM, IOJYyYCHUE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOIO METAJIa JPYTHMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMme «BaxHenmme Kiaaccbl HEOPraHUYECKUX
COCIMHEHUI.

IHepuoauueckuii 3axkoH u Ilepuoguueckasi cucreMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMMHYECKasi CBA3b.
OKHCIANTETBHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBbie TOMBITKH KiIAacCU(PHUKAIMA XUMUYECKHX dJeMeHTOB. [loHsTne o
rpynnax CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAILIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (GopMbl
[Ieprnonnueckoit cucrembl xumudeckux anneMeHToB [[. . Menneneesa. Ilepnoast
u rTpynmbl. Du3nyecKuil CMBICH MOPSAAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3oTonsl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MennpeneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA T10 €ro noJioxkeHuro B [lepuoauueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS pPAANYyCca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB U Pa3BUTUs Haykh W mnpaktuku. [l. V. MenneneeB — y4€HbIM U
IPpAKIAHUH.

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

Crenenbp  okuciieHusi.  OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIN.

Xumuueckuii IKcnepumenm:

U3ydeHue OoOpa3lloB BEIIECTB METAUIOB W HEMETAJJIOB, B3aUMOJCHCTBUE
TUJIPOKCUAA LIMHKA C PACTBOPAMM KHUCIOT W WIEJIOYEH, IMPOBEICHUE OMBITOB,
WUIKOCTPUPYIOLIUX  NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEAKUUN
(ropenue, peakiiiy pa3ioKeHUsl, COSTUHEHU).

Mescnpeomemmnbnie ceasu



Peanmu3anus MeXnpeagMETHbIX CBA3€H NpU M3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHSATUM, TaK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO011e ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4HbIM (akT, rurnoTesa, Teopus,
3aKOH, aHalW3, CHHTE3, KiIaccu(ukanus, TMepuoIUuIHOCTh, HAOII0ICHUE,
DKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@usuka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJIO,
00bEM, arperaTHO€ COCTOSIHME BEIECTBA, I'a3, (pU3MUYECKUe BETUUYUHBI, €AUHUIIbI
U3MEPEHHUsI, KOCMOC, TUIAHETHI, 3BE3/b1, COTHIIE.

buonorus: ¢orocunTes, qpixanue, 6nocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOpPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYecKasi peakius

[lepnonnueckuit 3axoH. [lepuoauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUAYECKUX DJIIEMEHTOB TMEPBBIX TPEX MEPUONOB, Kaiuus, KalblUsi M HX
COCIMHEHU B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHre BellecTBA: BHJIBI XUMUYECKOW CBSI3U. THIBI KPUCTAIIIMYECKHUX
PELETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKOW PELIETKU U
BHUJIA XUMUYECKOMN CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K pPa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEAMHEHU, TEHETUYECKas CBSI3b HEOPTaHUUECKUX BELIECTB.

Knaccudukanysa XuMU4ecKuX peakivii Mo pa3iInyHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(deKTy, Mo
U3MEHEHHUIO CTETEeHEW OKHCICHUS XUMHUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIAOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHMUS.

[ToHsiTHe O CKOPOCTHM XUMHUYECKOM peakuuu. [loHsiTue 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMHUYECKUX peakiusx. [loHATHe 0 rOMOreHHBIX M TeTePOTeHHBIX
peakuusx. [lonsatue o xkaranuse. [lonstue 0o xumuueckoM paBHoBecuu. MakTopsl,
BIIMAIOLIIME HA CKOPOCTh XMUMHUYECKOW pEAKUMH M TOJIOKEHUE XHUMHYECKOIO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEaKIMM,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHM. CocraBneHue  ypaBHEHUI



OKHCJIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKIUMM C  HCMIOJB30BAHHEM  METOJA
3JIEKTPOHHOTO OaaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALMU. DIAEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annonsl. MeXaHU3M [IHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHUYECcKO# cBsizu. CTeneHp auccounanuu. CHUIbHbBIE U CIA0bIE SJIEKTPOJIUTHI.

Peakin moHHoro ooMeHa. Y ciaoBUs IPOTEKAaHUS peakiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YypaBHEHHs peakuuii. CBoilcTBa KHCIOT,
OCHOBaHMM M COJIEM B CBETE€ MNPEACTaBICHUNA 00 3JICKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [IOHSATHE O TMApOIIU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa M anmasa), CIO0KHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIUuu
OT BO3JCUCTBUSL PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHHE DBIEKTPONPOBOIHOCTU
pacTBOPOB BEHIECTB, IMPOLECCAa AUCCOUMAIMUA KHUCJIOT, WIEJI0YEd H COJEH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MATEpPHAJIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKW  TMPOTEKAHHWA  peakuuid HMOHHOrO  OOMeHa
(oOpazoBaHue ocanaka, BBIJACICHHE Ta3za, o0O0pa3oBaHUE BOJIbI), OIBITOB,
WUIKOCTPUPYIOLIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKUUN
(ropeHue, peaklMH pa3yIoKEHHUs, COEIMHEHNs), PACIO3HABAHUE HEOPraHWYECKHUX
BEIIECTB C IIOMOIIbIO KAYECTBEHHBIX pPEaKUUMd Ha HOHBI, pELICHHe
DKCHEPUMEHTAJIbHBIX 3a/1a4.

HemeTaJuibl 1 X COeIMHEHUS

OOmast xapakTepuctuka rainoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3nUecKue CBONCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aUMOJEHCTBUE C METaUlaMU, HEMeTa/llaMH, [Ieno4amMu). XJIO0pPOBOAOPO/I.
ConsiHast KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHUE, NPUMEHEHHE. JlelicTBue
XJOpa W XJOPOBOJOPOAA HA OpPraHu3M YeloBeKa. BaxHelmme XJIopuapl U UX
HAaxO0XJICHUE B IIPUPOJIE.

OOmast xapakTepucThka 31eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue u (pumyeckue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJIIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUUeckue cBoiicTBa cepbl. CepoBOAOpO, CTpoeHHue, pu3NYecKue u
XUMUYECKHE cBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
CepHass kuclioTa, (QuU3MYECKHME M XUMHYECKHE CBOWcTBa (00mIMe Kak
NpeACTaBUTENS Kacca KHUCJIOT U crnenuduyeckue). XHUMHUYECKUE pEeakInu,
JeXaliue B OCHOBE MMPOMBIIUIEHHOTO CHoco0a TMOJIYYeHUsI CEPHOM KHUCIOTHI.
[Tpumenenue cepHoil KUCIOThL. COJIM CEPHOM KUCIIOThI, KAYECTBEHHAsl pEaKLUs Ha



cynedar-uon. Haxoxaenue cepbl U €€ COeIMHEHUH B MIpUpOJe. XUMHUYECKOE
3arpsi3HEHUE OKPYXAloIel Ccpelbl COENWHEHUSMU cepbl (KUCIOTHBIC MOXKIH,
3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €0 MPeA0TBPAICHHUS.

OOmmast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, PACIpPOCTPAHEHHE B MPHUPO/IE,
duznyeckue u XxuMmuyeckue cBoiicrsa. KpyroBopot a3ora B mpupojae. AMMuax, ero
buznyeckrue 1 XMMHUYECKHE CBOMCTBA, OMyYyeHUe U mpuMenenne. Conu aMMOHus,
ux (pU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KUCJIOTa, €€ MoyiydeHue, (PU3NYeCKue U XUMHUYECKUE
CBOMCcTBa (0OIIME KaKk MPEACTaBUTENs Kjacca KHUCIOT U cHenuuyeckue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHA B KaueCTBE MHUHEPAIbHBIX
ynoOpeHuil. XuMHUYeCKOe 3arps3sHEHNE OKPYIKAOIIECH CPEIbl COSTMHCHUSIMU a30Ta
(KUCIOTHBIE JOXKAM, 3arpsi3HEHHE BO3/AyXa, IMOYBbI U BOJ0EMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHUYECKHE CBOMCTBA.
Oxcun dhocdopa (V) u dbochopras kuciora, GU3NIECKUE U XUMUIECKUE CBOMCTBA,
nosyuenue. Mcnonb3oBanue pochaToB B KaUeCTBE MUHEPAIBHBIX yI0OpEHUIA.

OOmast xapakTepucTuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCIEHUS.  YTJepoi,  aJUIOTPOIHbIE
MOAM(UKALIMKM, PACOpPOCTpaHEHUE B TpUpoAe, (PU3NYECKHE U XUMHUYECKUE
cBoricTBa. Ancopbuusa. Kpyrosopot yraepona B mpuponae. OKCUIbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JACMCTBUE Ha JKUBBIE OPIraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCHIAOM
yraepoga (IV), rumoreza rnoGanbHOrO NOTEIUIEHUS KiIMMaTa, MapHUKOBBIN
abdexT. YronbHas kucinoTa v €€ coiu, uX (PU3MYecKue U XMMUYECKHUe CBOMCTBA,
nosyuyeHue W mnpuMmeHeHue. KadecTBeHHas peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM
XO34MCTBE.

[lepBoHaUasIbHbBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIO0TA).
[IpuponHble HMCTOYHUKH YTIEBOAOPOAOB (yrojib, NPUPOIHBIM Tra3, HEPTH),
OPOAYKTHI UX TepepaboTku (O€H3WH), UX pOJiib B OBITY U MPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKaxX, YriieBoJax — U UX
poid B KM3HM 4eloBeKa. MarepualibHOEe €AMHCTBO OPraHUYeCKUX W
HEOPraHUYECKUX COCAMHEHU.

Kpemuuii, ero ¢Qusmueckue M XUMHUYECKHE CBOWCTBA, IOJYyYEHUE H
npumeHeHue. CoenauHeHUs KpemMHusi B npupoae. OOume npeacraBieHus o0
okcuae kpemuust (IV) u kpemuueBoil kucnore. CUIMKAThl, UX HUCIOJIb30BAHKUE B
ObITYy, B MPOMBIIUICHHOCTU. BajkHeillline CTpOUTENbHbIE MaTepualbl: KEpPaMHKa,



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

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3lOB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MPOBE/ICHUE KAUECTBEHHBIX PEaKlMid Ha XJIOPU-UOHBI U HAOIIOACHUE MPU3HAKOB
WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIKME (PU3NUECKHE W XHUMHYECKHE CBONCTBA
TraJIOr€HOB M WX COEIMHEHHI (BO3MOXXHO MCIOJIb30BAHUE BUAECOMATEPUAIIOB),
O3HAaKOMJIEHWE ¢ oO0pa3uaMud XJOpUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpasmamu  ceppl U €€  COCIMHEHHMSIMH  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIOB), HAOIOCHUE TIpoliecca OOyTIMBaHUs caxapa IoJ| JeHCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBJICHHOI CEpHOI KUCIOTHI, TPOBEICHUE KaYeCTBEHHON Peaku Ha Cyib(aT-
MOH M HAOJIOJIeHWE NpHU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (PU3UYECKUMU
cBOMcTBaMM a3oTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BAHUE
BUJICOMATEPHAIIOB), 00pa3aMu a30THBIX U (HochopHBIX ynoOpeHuit, moaydeHue,
coOupaHue, pacro3HaBaHHE M M3yYEHUE CBOMCTB aMMHaKa, MPOBEIACHHE
KaueCTBCHHBIX PEaKIMii Ha MOH aMMOHUS U (PocdaT-uoH U M3ydeHHe NMPU3HAKOB
UX IPOTEKaHMUsI, B3AMMOICMCTBUE KOHIEHTPUPOBAHHON a30THOU KUCIIOTBI C MENIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MOJENEN
KPUCTAIUTMYECKUX pemEToK anmasza, rpadura, (QymiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  a7ICOPOITMU  PACTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOrasa, MojiyueHue, coOupaHue, pacrlo3HaBaHUE U U3yUEHUE
CBOMCTB YIJIEKHCIIOTO ras3a, MpOBEJCHUE KaueCTBEHHBIX pEaKIui Ha KapOoHAT U
CUJIMKaT-UOHbl W H3YyYEHUE I[IPU3HAKOB HX TMPOTEKAHUS, O3HAKOMIJICHHUE C
NPOAYKIIMEH CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o teMe « BaxxHenme HeMETAIUTbl U UX COCTUHEHUSI.

MeTaJuibl 4 X COeIMHEHU S

OO01mast XxapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxenus B llepmommyeckon cucreMe XuUMUYECKMX 3yemeHToB /J[. U
MenpaeneeBa u ctpoeHus aToMoB. CTpoeHre MeTauioB. MeTtamnuyeckas CBA3b U
METAJIMYEeCKas:  KpUCTa/UIMUecKas  pemeTka.  DIEKTPOXUMUYECKUU  psif
HaMpspKeHUH MeTaioB. U3nyeckre U XMMUYECKHUE CBOMCTBa MeTaiioB. Ooiiue
CrocoObl Mody4yeHus: MeTauioB. [loHsATHE O KOpPpO3UM METajuiOB, OCHOBHBIE
CrocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTanb, YyTryH, TIOPATIOMUHHMN,
OpoH32a) ¥ MX MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[[lenounble MeTaIbl: MONOXKEHUE B llepruonnueckoil cUCTEME XMMHUUYECKUX
anementoB /. . MenaeneeBa, CTpO€HHE MX aTOMOB, HaxOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTtpus U Kaius). OKcuuabl u



TUIPOKCUABI HaTpuss W Kanud. lIpuMeHeHne mEenoYHbIX METALUIOB M HUX
COCIUHEHUN.

[Ilenoyno3eMenbHbIE META/UIBI MAarHMd W KaJbLHW: TOJOXKEHUE B
[Tepuognueckon cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
UX aTOMOB, HaXOXKJICHHE B Ipupoie. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxuelive coequHEHUs Kanblus (OKCHA, TUIPOKCUI, COJIH).
XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHUSI.

AOMUHHI: TI0JI0)KEeHHE B [lepnoanyeckoi cucTeMe XMuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaxXOXIACHUE B Ipupoje. Pu3udeckue u
XUMHUYECKUE CBOMCTBA allOMUHHUSI. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Keneso: nonoxenne B [leprognyueckon cucreMe XUuMHUYECKUX JIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAXOXAeHUWE B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. Okcuibl, rTuapoKcuabl U conu xenesa (1) u xxenesa
(IIT), ux cocras, CBOICTBA U MOTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3llaMu METaIOB U CIUIAaBOB, WX (U3UYECKUMU
CBOMCTBaMM, M3Yy4YEHHE  PE3yJbTaTOB  KOPPO3HUH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCHU[A
KJIbI[USl W HATpus C BOJIOM (BO3MOXKHO HCIOJb30BAHUE BHUACOMATEPUATIOB),
VCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCAa TOPEHUS XKeJe3a B KUCIOPOJE
(BO3MOXXKHO  HCIOJB30BAHUE  BHUJAEOMATEPHATOB), IPU3HAKOB  MPOTEKAHUS
KAUECTBECHHBIX PEAKLMI HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LIUHKA, JKEJe3a
(IT) u xxeneza (I11), meau (11), HabmrOAEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH HWOHAMU HaTpus, KaJlus U Kaidblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUIA AITFOMUHUS
Y TUAPOKCUJIA IMHKA, PELIEHNUE SKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe «BaxHerume
METAJUJIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:KaoUias cpeaa

BemecTtBa m Mmarepuanbl B NOBCEJHEBHOW JKM3HU 4eEJIOBEKa. be3omacHoe
WCITOJIb30BAHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. [lepBas momornis mpu
XUMHYECKUX 0KOTraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYyXkaroleid cpeabl (mpeaeibHas AOMyCTUMAas
KOHIIeHTpalus Beulects, aanee — [1/IK). Ponb xuMun B pelieHHH 3KO0JIOTHYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepualbl).

Mesicnpeomemnmnuie ceasu



Peanuzamust MeXmpeaMeTHBIX CBS3€H MpU W3YYCHUHM XUMUHM B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHSATUH, TaK W TOHSATUH, ABJSIOMIUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpWs, aHalu3, CHUHTE3, KiacCUpUKAMI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITBI.

®duszmka: Marepusi, aToM, OJCKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJ,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUUYECKUN 3apsij, MPOBOIHUKH,
TIOJIYTPOBOJTHUKH, ~ TUAJICKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TeEJIO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, Ta3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITMNICCKAS
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, €AMHUIBI M3MEPEHUsS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocuntes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIOOpEHMS, MUKPOIJIEMEHTHI, MAKPODJIEMEHTHI, MUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdhepa, MHUHEpaANIbl, TOPHBIE MOPOJBI,
MI0JIC3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOU u
BOCIIUTATEIbHOU JEATENBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHU LICHHOCTSMH, IPUHATHIMU B
oOliecTBe MpaBUIaMM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpOIEccaM
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YJarOIINXCS.

JIMYHOCTHBIE  pE3ydbTAaThl  OTPAKAIOT  TOTOBHOCTh  OOYYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpPHUEHTAUUN W
pacLIMpPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HUCTOPHUUYECKOMY
U HAay4YHOMY HAcCJEIHI0, MOHMMAaHHUS 3HAYEHUs XUMHUYECKOM HAyKh B KU3HU
COBPEMEHHOr0 OOIIECTBAa, CIIOCOOHOCTH BJIAAETh JOCTOBEPHOW HHQOpMaue o
IIEPENOBBIX JOCTH)KCHUSAX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpaxaaHCKOr0 BOCIUTAHUSA:

IIPEACTABICHUS. O COLMAIBHBIX HOPMax M IPAaBWIAX MEXIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKAaTUBHOM KOMIIETEHTHOCTU B OOILECTBEHHO
NOJIE3HOH,  y4eOHOMCCIENOBAaTENbCKOM, TBOPYECKOM M Apyrux  BUAAX
JESITEIbBHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJITHEHUH Y4€OHBIX, TO3HABATENbHBIX 3a7a4, BBINOJHEHHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINIOMOIM B IIPOLIECCE OTOM y4yeOHOW MEATEeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEICHWE M MOCTYINKH CBOMX TOBapuIllel C NO3ULUHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHI MMOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 IIO3HAHUSL:

MHUPOBO33pPEHYECKNE TPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBISAIOIINC
OCHOBY JUIsl IOHUMAaHUs CYIIHOCTH Hay4HOH KapTUHBI MHUpa, IpeJCTaBiIeHHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
IIPUPOIHOU CPELOH, O POJIM XMMHUH B ITIO3HAHUM ITUX 3aKOHOMEPHOCTEW;

II0O3HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOJUMbIE Il OOBSCHEHUS HaOJMIOJAaEMbIX MPOLIECCOB U SIBJICHMI,
MO3HABATEJIbHON, MHPOPMAIMOHHON W YHUTATENbCKOM KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITENIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATypOi, JOCTYHHBIMU TEXHHUYECKHMMH CpEIACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHUI0 U TO3HAHMIO, JIOO03HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  €caMO0Opa30BaHUIO, MPOEKTHOM U HCCIEA0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BbIOOPY HANPABIEHHOCTH M YPOBHA OOy4YEHUS B
JIaTbHEHIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3[I0POBbIA 00pa3 »W3HH, OCO3HAHUE MOCIEICTBUIA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsi, HAPKOTUKOB, KYpEHHUS),
HEOOXOAMMOCTH COOJIO/IEHNUsST TIpaBWJ O€30MAaCHOCTH TMpU  OOpaIieHUuH ¢
XMMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUYECKOMY M3yUEHHUIO ITpodeccuil u Tpyia pa3IuyHOro poja,
YBaXEHUE K TPyAy U pe3yibTaTam TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE TMPUMEHEHUS MPEAMETHBIX 3HAHUA N0 XHMMHH, OCO3HAHHBIA BBHIOOD
UHIMBUAYAIbHON TPACKTOPUU MPOJIOJKEHHUS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AeTEILHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHON CPEIE;

6) 3K0JI0rH4eCKOr0 BOCIIUTAHMA:

HKOJIOTUYECKU 1IEJIECO00pa3HOE OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KW3HU Ha 3€MJIE, OCHOBE €€ CyIIECTBOBAaHHUS, IOHUMAHNUE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro o0Opa3a >KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznYeCcKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOJIOCHUS
IpaBuJ OE30MACHOTO MOBEICHUS MpU padoTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAIOIIMNX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTY4YaeMble MPU U3YYEHUU XUMHH, IS
pemeHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOJIHON CPENOU, AJIs ITOBBIICHHUS
YPOBHSL  DKOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJOOAIBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTed MX pPEUIeHHs] MOCPEIACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLJICHHS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKATUBHOM U COLMAJIbHON MTPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOILEHAyYHbIE TMOHATUS (3aKOH, Teopus,
NPUHIUI, TUNIOTE3a, (PAKT, cCUCTEMA, MPOLECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIE
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MUPA, U YHUBEPCAIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOphIE oOecreunBaioT (OPMHPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOU
NEATEIIBHOCTH.

Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUA

ba3oBble J10rnyeckue 1eicTBus:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUS! MPU OCBOCHUU
3HaHUI: PacKphIBaTh CMBICI XMMHYECKUX MOHSTHH (BBIIENSATh UX XapaKTEepHbIC
NPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMUMU TMOHSTHSIMHU), HUCIOIb30BAThH
MOHATHUS 711 OOBSICHEHUS OTNIEIbHBIX ()AKTOB U SIBJICHHI, BHIOMPATh OCHOBAHUS U
KPUTEPUH 711 KIACCH(PUKAINMK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIH,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIYy OOBEKTaMH H3YyYCHUS,
CTPOUTD JIOTHUECKHUE PacCyX IeHUsl (MHIYKTUBHbBIC, NEAYKTUBHBIEC, IO aHAJIOTHH),
JI€JaTh BBIBOJIBI U 3AKIIOYCHHS;

YyMEHHE TMPUMEHSATH B TMPOIECCE IMO3HAHUS TMOHATUS (MPEIMETHbIE U
METanpeIMETHbIE), CAMBOJIMUECKHUE (3HAKOBBIEC) MOJIECNIU, UCIOJIb3YEMbIE B XUMHUH,
peo0pa3oBEIBATH MIMPOKO MPUMEHSIEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI 3JEMEHTa), XUMHUuyeckas ¢GopMmyna W YypaBHEHHUE
XUMHUYECKON peakuu — MNPy PEIICHUH Y4eOHO-TT03HABATENbHBIX 3374, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISIBISATh U XapaKTEPHU30BaTh CYIIECTBEHHbIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECTB U XUMHUYECKUX PEAKIIHA,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MIPOTUBOPEYHS B U3yUaEMbIX IIPOLIECCAX U SIBIICHUSIX.

Ba3oBbIe HccieaoBaTe/ILCKHE JeCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI ISl (OPMHUPOBAHUS THUIOTE3BI II0
IIPOBEPKE NMPABUIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

NpUOOpPETEHUE OINbITa IO TUIAHUPOBAHUIO, OpPraHU3alMd U MPOBEACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAONIOAaTh 3a XOJOM IMpoIlecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (opMyIupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 Mpo/ieJIaHHOM padoTe.

Pa6ora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, aHAIM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOTYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIApHAsg JIUTEpaTypa XHUMHUYECKOTO COAEpKaHUs, CIPaBOYHbIC
nocobusi, pecypcel WNHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIuIO;



yMEHUE TPUMEHSATh Pa3IUYHbIe METOJIbI U 3aIPOCHI MPU TOUCKE M O0TOOpE
uH(OpPMAITMU U COOTBETCTBYIONIWX JAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 OMPEACIEHHOTO THIIA, TPUOOPETEHUE OMBITA B
00JIaCTH ~ UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJIOTH,
OBJIQJICHUE KYJbTYPON aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMAILHYIO (JOpMY MpEACTaBICHUS HHHOPMAINH 1
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll HECIOXXHBIMH CXEMaMH, JuarpaMMaMu,
npyrumu ¢popmamMu rpaduKu U UX KOMOUHAIUSIMU,

YyMEHUE UCIOJb30BaTh W aHAJM3UpPOBaThL B IIpolecce Y4YeOHOW U
UCCJIEI0BATENbCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIIIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HAa COCTOSIHUE OKPY’KAIOLIEH MNPUPOIHON
Cpenbl.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIE YYeOHbIe 1eiiCTBHA:

yMEHHUsI 3ajJlaBaTh BOINpPOCHI (B XoJi¢ nuasora W (WiIM) IUCKYCCHUHU) IO
CymecTBy  oOcyxnaeMoil  TeMbl, (OPMYyJIHpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCUTEIILHO BBIMOJTHEHUS TIPEIIOKCHHON 3a/1a4H;

YMEHUSI  TPENCTaBISATh  TOJYYCHHBIC  pPE3yJbTaThl  IO3HABATEIIHLHOU
NEATEIbHOCTH B YCTHBIX M THUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUI0
pe3ynbTaTOB BBHINOJHEHHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1aOOpaTOPHOIO OIbITa,
J1abopaTopHOI pabOTHI MO MCCICTOBAHUIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Yy4eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCJENOBAaTEIbCKOM  JEATENbHOCTH  MpPU  PEIICHUU
BO3HMKAIOIIMX MPOOJEeM Ha OCHOBE yuyéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuui (00cyxkaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJAUHAIUSA
COBMECTHBIX JCHCTBHI, OINpeAeNeHUE KpPUTEPHEB IO OICHKE KadyecTBa
BEITIOJTHEHHOW PabOThI U IPYTHE).

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Y4eOHbIe 1eCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENEsATh LEIN JACSTeNbHOCTH, IUIAaHUPOBATD,
OCYIIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOIAUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITEIbHOCTD, BEIOMpaTh Hanbosee 3p(HEeKTUBHBIE CIOCOOBI PEIICHUs yUeOHBIX U
MO3HABATENbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTaBISTh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIN  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHE IOJYYEHHOT'O pE3yJibTaTa 3asBICHHOHN €M, yMEHHE
WCITOJIB30BATh ¥ aHAM3UPOBATH KOHTEKCTHI, IPEJIaraeMbIe B YCIIOBUH 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 0053aTEeIbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHO pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalONIMMHCS HAay4HbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUN, CcHenuPUIecKue [ MpPeAMETHOM o0nacTh «XUMHUS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOIO  3HAaHWS, €ro HWHTEPHPETALNH,
peo0pa30BaHUIO W MPUMEHECHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CUTYAITUsX.

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

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHaIOUTUXCSl YMEHUIA:

e PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX ITOHATHH: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJb, IJIEKTPOOTPULIATEIBHOCTh, CTEIIEHb
OKHUCJICHUS, XMMHYECKasi PEaKius, KiIacCUu(PuKanus peakiuii: peaxiuu
COCAUHEHHUSI, pEaKUUMU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U PHJIOTEPMHUUECKUE PEaKINH, TeII0BOU 3pdeKT peakuuu,
SIPO aToma, JJICKTPOHHBIM CIIOM aroMa, aroMHas OpOUTab, PaJNYC
aTOMa, XMMHUYECKasi CBsI3b, MOJISIPHAS M HEMOJIIPHAs KOBAJCHTHAs CBS3b,
VOHHAs CBSI3b, HOH, KATUOH, aHWOH, PacTBOpP, MAaccoBas JOJs BELIECTBA
(mpoueHTHas: KOHLIEHTpaIusi) B PacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX NOHATHA U
MIPUMEHATH T MOHITHUS MPHU OMMCAHUU BEIIECTB U UX MPEBPALLICHUN;

e WCIOJBH30BAaTh XHWMHUYECKYIO CHUMBOJHMKY JUISI COCTaBJICHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHUUYECKUX PEAKIIUM;

e ONpENeNsATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COEAWHEHUU 10
dbopmynam, BHJ XUMHUYECKOHW CBS3M (KOBAJICHTHAasS W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa J[. W. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKONM 3aBUCHUMOCTU CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIOKeHUs B llepuoamueckoit cucreme,
3aKOHOB COXPAaHEHMS MAacChl BELIECTB, ITOCTOSHCTBA COCTABAa, ATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

e ONUCBHIBATh U XapakTepuszoBaTh TabMuuHy0 ¢opmy Ilepuonnyeckon
CHCTEMBl XHMHUYECKUX DJIEMEHTOB: pa3iInyaTh MOHATHS «IJIaBHAs
noarpynna (A-rpynmna)» u «mnodounas noarpynna (b-rpynmna)», mansie u
OoJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE HMMEIOTCS B
tabnuue «llepuoanueckass cucrema Xumuueckux saementoB . .
MenpneneeBa» € YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/ipa, 00IIee YMCIO0 IEKTPOHOB
U pacTpeeiCHUE UX 0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIy M COCTaBy YYAaCTBYIOUIUX B pPEAKIUU
BEILIECTB, IO TETUIOBOMY (D PeKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIMIA;

POTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUYECKHX [MpEBpalleHUl B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOrO »J3JIeMEHTa 10 (dopmyse
COEIMHEHMSI, MAaCCOBYIO JOJIF0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MPUMEHSATH OCHOBHBIC OTEPAIUU MBICTUTEIHHONU EITEILHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 000OICHHE, CHCTeMAaTH3alluio, KiIacCHU(UKAIIHIO,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€d — JJII M3YyYEHUs] CBOMCTB
BEIIECTB M XHMHYECKUX pEeaKIUi, eCTECTBEHHO-HAyYHbIE METO/bl
MO3HAHUS — HAONIOJCHWE, W3MEPEHHE, MOJICIUPOBAHHUE, DKCIICPUMEHT
(peasibHBIN U MBICIICHHBIN );

clenoBaTh  MpaBWjiaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCYAOM U
7abopaTOpHbIM  000pY/IOBaHUEM, a TakXKe TMpaBHiiaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMH 1O BbBIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB TIO TMOJYyYEHHUIO W COOMPAHHIO
ra3o00pa3HBIX BEMIECTB (BOMOPOJAa M KHUCIOPOJAA), MPHUTOTOBJICHHUIO
pacTBOPOB C ONPEAECTEHHON MACCOBOW JOJIEM PACTBOPEHHOIO BELIECTBA,
IUIAHUPOBATh M MPOBOAUTH  XUMHUYECKHE  SKCIEPUMEHTHl IO
pacro3HaBaHUIO PACTBOPOB MICIIOYEH W KUCIOT C MMOMOIIBIO HHIUKATOPOB
(maxmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonIty oOydenus B 9 kiacce npeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJla, WMOH, KaTHOH, aHWOH, IMPOCTOE BEILECTBO,
CJIOKHO€ BEIIECTBO, BAJIIEHTHOCTh, JJIEKTPOOTPHULIATEIBHOCTh, CTEIEHb
OKUCJICHHS, XUMHUUYECKasl peaKiusi, XuMUUYecKasl CBsA3b, TEIIOBOM A PeKT
peakiuyd,  MOJIb, MOJISIPHBIM  00BEM,  pacTBOp,  DICKTPOJIUTHI,
HEDJIEKTPOJIUTHI, AJICKTPOJIUTHYECKAS JHUCCOLMAIMS, PEAKIIUH HOHHOTO
oOMeHa, KaTaimM3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHCJIUTENIb,  BOCCTAHOBUTENb,  OKHCICHHME M  BOCCTAHOBJICHMUE,
aIIoTpomnus, aM(pOTEpPHOCTh, XUMHUUYECKas CBS3b (KOBAJICHTHAsl, MOHHAS,
MeTajuInyecKas), KpHUCTAJUIMYecKas pemeéTka, KOppo3us METaJUIOB,
CIUIaBbl, CKOpPOCTh XUMHYECKON pEaKUHWH, TMPEIebHO JOMyCTHUMAas
xoHuentpaus [1/IK Bemecrsa;

WJUTKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IIOHATHUM H
MPUMEHSTh 3TU NOHATHS MPU OMUCAHUY BEILIECTB U UX MPEBPALICHUN;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHUS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIINM;

ONPENEIIATh BAICHTHOCTD U CTEIIEHb OKUCICHUSI XUMUYECKUX DJIEMEHTOB B
COCAMHEHUAX PA3JIUYHOTO COCTaBa, IIPUHAIJIEKHOCTH BEUIECTB K
onpeneaéHHOMY KJacCy COEIMHEHHH 1Mo (opmylaM, BUJ XUMUYECKOH
CBA3U (KOBaJE€HTHasi, HOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XMMHYECKOH (QopMmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUW, TUI KPUCTALINYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpsiBath cMmbIica [lepuonnueckoro 3axona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OINHUCBhIBaTh W XapaKTEPU30BATh
Tabnuunyo (opmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymmna (A-rpynma)» U «moOovHas
noarpynna (b-rpynna)», manbie ¥ OoJbIIME NEPUOAbl, COOTHOCUTH
0003HaUEHHUS, KOTOpbIE MMEIOTCS B MEPUOJAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XApPAKTEPUCTHUKAMH  CTPOEHHUS  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB M 3apsii sAapa, oOOIIee YHCIO BJIEKTPOHOB H
pacnpeneneHue WX 10 DJJIEKTPOHHBIM CJIOSIM), OOBSCHITH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB JJIEMEHTOB U UX COECIMHEHUU B
npeaenax MajblX IEPUOIOB U IIaBHBIX MOATPYIIl ¢ YUETOM CTPOEHHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy U COCTaBY YYAcCTBYIOLIMX B pPEAKLIUU
BEIIECTB, MO TEMJIOBOMY 3(P(HEKTy, 0 W3MEHEHHUIO CTENEeHEeW OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U CHEUPUIECKHE XUMHUYECKHE
CBOWMCTBA IIPOCTBIX M CJIOKHBIX BEIIECTB, NOATBEPXKAAas ONMCAaHUE
NpUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUW COOTBETCTBYIOLIHUX
XUMUYECKUX PEAKLINN;

COCTaBJIATb YPABHEHUSA DJIEKTPOJUTUYECKOW JHCCOLMALUUA  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAIIEHHBIE YPABHEHUS PEAKLIMM NOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKIAOIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/Ty BEIIECTBAMH PA3TMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOr0o »J3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHYECKOU PEaKIINH;

coOmolaTh  MpaBWia  TOJB30BAaHUSI ~ XMUMHYECKOW  TIOCYIOM |
7ab0paTOpHbIM  00OpYIOBAaHMEM, a TaKXKe IMpaBUia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSIMH 1O BbIIIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OMBITOB TIO TMOJYYEHUIO H COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOJUTh  PEAKIMH, TMOATBEPIKTAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMU-,
uoaua-, kKapobonar-, docdar-, cwimkar-, cyiabhar-, THIPOKCUJ-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3yYEHHBIX METAJUIOB, MPUCYTCTBYIONIUE B
BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;

NPUMEHSTH OCHOBHBIE ONEpPAlUd MBICTUTEIBHONU JIEITEIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHHE, CHUCTEeMATHU3alUI0, BbISIBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJI M3Y4YEHHUS CBOWCTB BEUIECTB U
XUMUYECKUX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOIbl TIO3HAHUS —
HaOIOICHNE, M3MEpPEHNe, MOJCIUPOBAHUE, JKCICPUMEHT (peaabHBIA M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Koan4yecTBO 4acoB
Ne HaumeHoBaHue pa3ieioB u daekTpoHHbIE (LU(pPOBHIE)
KouTtpoJabHbie [MpakTHyeckne
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/IbHbIE pecypChl
padoThI padoThI
Pa3nea 1. IlleppoHayanbHble XHMHYECKHE IIOHATHSA
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 ) bubnuoteka [JOK
MPAKTUYECKOU JEATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyesroBeKa
12 BemrecTtBa 1 XuMHU4eCKHUE 15 | 0 bubmunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pazgen 2. BaxHeilune npeacTaBUTe Il HEOPraHUYECKHUX BelleCTB
)1 Boznyx. Kucnopon. [lonstue 6 0 0 Bubmuotexa [JOK
00 okcugax https://m.edsoo.ru/7f41837¢c
9 Bonopoa.Ilonsitue o kucnorax g 0 1 but6mmoreka [IOK
H COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 | 1 bubmunoreka LIOK
OCHOBAHHUSX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIC KIIACCHI 1 ) 1 bubmunoreka LIOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. llepunoanueckuii 3axkoH u [lepuognueckasi cucrema xumnueckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumunueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




[Tepuoanueckuii 3aKOH 1

31 [Tepuonnueckas cucrema 7 bubmunoreka LIOK
XAUMHYECKHX djieMeHToB 1. 1. https://m.edsoo.ru/7f41837¢
MenpeneeBa. CtpoeHue aToma

2 | 8

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEIBHBIE PEAKITUN
bubmunoreka LIOK
Hroro mo pasery 15 https://m.edsoc]fru/7f4l837c
Pe3epBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME




9 KVIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/l P Konrpoabusie IIpakruueckue (wicpp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. BenrecTBO U XUMHYECKHE PeaKIIUU
11 [ToBTOpenue u yriryOiaeHne 3HaHUH 5 ) Bbubmuotexa [JOK
’ OCHOBHBIX pa3/IesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [JOK
’ peakimit https://m.edsoo.ru/7f41a636
13 DNEeKTpOoNUTHYECKAs! JUCCOLUALIMS. 2 | 1 bubmmoreka [JOK
’ XHUMUYECKUE PEAKIIMU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3zgen 2. HemeTa/sIBI M HX COeTUHEHU S
)1 OO01mas XxapakTepuCTHKa XUMUIECKUX 4 1 bubmmoreka [JOK
’ anemeHToB VIIA-rpynmebl. ["agorenst https://m.edsoo.ru/7f41a636
OO61as XxapakKTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa [IOK
' PYHIIHL- &P https://m.edsoo.ru/7f41a636
COCTUHEHUS
OO11as xapaKTepUCTHKA XUMUYECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 bubmorexa OK
’ PYTUIBL. ’ p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepruCTHKa XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon n 8 1 2 bubmmorexa LIOK
' N PYHIEL pol https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCIUHEHUS
Hroro no pasneny 25




Pa3gen 3. MeTaaabl M HX COeIMHEHUA

bu6mmoreka [IOK
B i 4
3 Obmme coficTsa METAIIOR https://m.edsoo.ru/7f41a636
. bubmuoreka [{OK
2 B 1
3 aKXHEUIe MeTaJUIbI U UX COSIUHEHUS 6 hitps://m.cdsoo.ru/ 7412636
Hroro no paszneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 BemtecTBa 1 MaTepHualibl B )KHU3HH YeJIOBEKa 3 bubmorexa LIOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pasneny 3
PesepBHOE BpeMs 3 bubmmorexa IIOK
p P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
Ne KosmnuecTBo yacos JJIeKTPOHHbIE Hcnons3oBa-
11/- Tema ypoka B K I Hata uupposbie nye odopyosa-
M cer OHTPOJIBHBL PAKTHHEC — yaenus 00pa3oBaTeabHbIE HIL ICHTPA
n 0 e padoThbl KHe padoThl oOpazoBaHHs
pecypcsl
«Touka pocta»
[Ipenmer xumuu. Posb
XHMUH B KU3HHU Bbubnuoreka [JOK
yesoBeka. Tema u ! 0 0 04.09.2023 https://m.edsoo.ru/ff0d210¢
BEIIeCTBA
Hudposas
[TonsTue o metongax bubmmoreka [IOK nabopaTo-pust
1 0 0 05.09.2023
MO3HAHUS B XUMHUH https://m.edsoo.ru/ff0d227¢ =~ RELAB
[MpakTuueckas pabora No Hudposas
1 «IIpaBuia paboThI B nabopaTo-pust
< RELAB
1a0opaTopuu U MPUEMBI 1 0 ) 11.09.2023 bubmmoreka [IOK
oOpaleHus ¢ T https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM
000pyI0BaHUEM)
YucTele BelecTBa U BuG 10K
nOIMoTeKa
. 1 13.09.202
cmec. Criocods! . 0 0 3.09.2023 https://m.edsoo.ru/ff0d26ca
pazzeneHus cMmeceit
[IpakTuueckas pabora Ne
2 «P i
«Paznenenue cmeceit ) 0 ) 18.09.2023 bubmuorexa [JOK
(Ha mpUMepe OYMCTKH https://m.edsoo.ru/ff0d28c8
MOBAapPEHHOM COJIN)»
ATOMBI U MOJIEKYJIbI 1 0 0 20.09.2023 bubmuorexa [JOK




https://m.edsoo.ru/ff0d2a6¢c

XUMHYECKUE DIIEMEHTEL.

Bbu6nmuoreka [JOK
7 3HaK# (CHMBOJIBI) 25.09.2023 hitps:/m.cdsoo.ru/f0d2be8
XAMHYECKHUX JIEMECHTOB
IT
2 POCTBIE U CII0KHBIE 27.09.2023 bubnnorexka [HOK
BEILIECTBA https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE 02.10.2023 bubanorexka [HOK
y4eHUE https://m.edsoo.ru/ff0d2d50
3aKO0H IOCTOSIHCTBA
COCTaBa BEIIECTB. Eub 10K
nOInoTeKa
10 Xumuaeckas hopmyia. 04.10.2023 hitps://m.edsoo.r/f0d2eac
BanenTHocTh aTOMOB
XHUMUYCCKHX DJICMCHTOB
OtHocHUTenbHAsS aTOMHAs Bu6 10K
noOIMoTeKa
11 Macca. OTHOCHTEIbHAS 09.10.2023 hitps://m.cdsoo.ru/f0d323c
MOJIEKYJIIpHas Macca
MaccoBas moJs Bu6 10K
noOIMoTeKa
12 11.10.202
XUMITICCKOTO STIEMEHTa B 0.2023 https://m.edsoo0.ru/ff0d350c
COCAUHCHUH
K .
13 OJINYECTBO BEIIECTBA 16.10.2023 bubmuorexa [JOK
Mons. MonsipHas Macca https://m.edsoo.ru/ff0d5230
dusnueckue u G [OK Hpé‘prBa’I
noIMoTEKA nabopaTo-pus
14 XUMHYCSCKHE SIBJICHUS. 18.10.2023 hits://m.cdsoo.rw/f0d37fa  RELAB
XUMHUYECKas peakus
[Ipu3naku u ycinoBus BuG 10K
nOIMoTEKA
15 23.10.2023
P OTGK%HHH XHMITHECIIX https://m.edsoo.ru/ff0d3al6
peakiui
16 3aKOH COXpaHEHHUS 25.10.2023 bubnuorexa [JOK




Macchl BEIIECTB.
XUMHUYECKUE YpaBHEHUS

https://m.edsoo.ru/ff0d3b88

Brrunciaenus
KOJINYECTBA, MaCChl Bu6miorexa LOK
17 petectsa 1o 08.11.2023 https://m.edsoo.ru/ff0d5708
YPaBHEHUSM XUMHYECKHX
peaxkuuit
Knaccudukanus
XAMHYECKHUX peaKui BuGmorexa LIOK
18 (coenmuenns, 13.11.2023 https://m.edsoo.ru/ff0d3f34
pa3liokKEeHUs1, 3aMEILICHHUS,
oOMmeHa)
M. B. JlomoHOCOB —
YUEHBIN-3HIUKIIONEIUCT. bubnuoreka [IOK
19 O06o061enne u 15.11.2023 https://m.edsoo.ru/ff0d40c4
CHUCTEMAaTH3aLMS 3HAHU N
KonTtponbnas pabora Nel Bu6morexa [IOK
20 o TeMe «BeriecTBa u 20.11.2023 hitps://m.cdsoo.rw/f0d4290
XUMHUYECKHE PEAKITUN
Bo3nyx — cMech ra3os.
)1 CocraB Bo3ayxa. 22.11.2023 bubanorexka [HOK
Kucnopon — snement u https://m.edsoo.ru/ff0d448e
npocrtoe BeuiectBo. O30H
dusnveckue u Jarauku
XHMHYECKHE CBOMCTBA Bu6morexa IOK TEeMITepaTypbl
22 KHCII0poza (peariuii 27.11.2023 https://m.edsoo.ru/ff0d4614 | °
OKHCIICHHSI, TOPEHUE). pH-METp
[TonsTHE 00 OKCHIAX
23 CriocoOsI ToTydeHUs 29.11.2023 bubmuorexa [JOK




KHCIIOpO/Jia B
1abopaToOpUn U
MPOMBIIIIEHHOCTH.
[Ipumenenue kucmopoaa

https://m.edsoo.ru/ff0d497a

TemnnoBoit a3 ekt [Tudposas
XUMHUYECKON PEeaKIIuH, naboparopus
TIOHSATHUE O Eub 10K I;[ELAB
noIMoTeKa aTYUKU
24 04.12.2023
TEPMOXHMITICCKOM https://m.eds00.ru/ff0d4790  temnepatypsl
yYpaBHEHHH, dK30- U
SH/IOTEPMHUYECKUX
peaKusx
TommBo (HedTh, yroib u
’5 MeTaH). 3arpsi3HeHUE 06.12.2023 bubmmoreka [JOK
BO3/yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
NPEOTBPALICHHS
[IpakTuueckas pabora Ne
2% 3 no teme «llomyuenue n 11.12.2023 bubmmoreka [JOK
cobupaHue KUCIOpoa, https://m.edsoo.ru/ff0d4ae2
W3yYEHHE €r0 CBOMCTB)
Bonopong — snemeHT u
27 n (I)ICTpoeHBe ecTBO 13.12.2023  Dubmmorera LIOK
P HLECTRO. e https://m.edsoo.ru/ff0d4ddo
Haxoxnenue B mpuponae
dusnyeckue u
)% XHMUYCCKHE CBOMCTBA 18.12.2023 Bbu6nuoreka [JOK
BoJopoa. [Ipumenenue https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIA
I Hudposas
29 OHSITUE O KUCJIOTaX U 20.12.2023 bubmuorexa [JOK naGopatopis

COJIAX

https://m.edsoo.ru/ff0d50d2

RELAB,




PH-METP

Crioco0b! noyueHust

Bbu6nuoreka [JOK

30 25.12.2023
BOJIOpPO/Ia B JTaAOOpaToOpru https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne
31 4 no teme «llomyuenue u 27 12.2023 bubnuoreka [IOK
coOupaHue BOJAOPOIa, https://m.edsoo.ru/ff0d4f42
WU3yYEHUE ETO CBOWCTB)
0 ModnsipHblii 00BEM Ta30B. 08.01.2024 bubnuoreka [JOK
3akoH ABorazipo https://m.edsoo.ru/ff0d542e
Brruncienus o0béma,
KOJIMYECTBA BEIIECTBA Eub 10K
nOInOTEKA
33 rasa o ero u3BeCTHOMY 10.01.2024 hitps://m.edsoo.rw/f0d55a0
KOJIMYECTBY BEIECTBA
Wi 00bEMY
Brraucnenus 00EM0B
ra3oB 10 YPaBHCHHIO Eub 10K
nOIMOTEKA
34 peakuuu Ha“OCHOBe 15.01.2024 hitps://m.cdsoo.ru/fOdS 708
3aKOHa 00BEMHBIX
OTHOIIICHUM T'a30B
Hudposas
nmabopaTopus
dusndeckue u
35 XMMHYECKHE CBOMCTBA 17.01.2024 bubmorexa [TOK RELAB
o https:/m.edsoo.ru/ff0d587a ~ HaTduku
BOZBL TEMIEPATYPhI
,pH-METp
CocTaB OCHOBAHUIA. EuG [IOK Hpé‘prBa’I
nOIMOTEKA mabopaTopus
IT 22.01.2024
36 OHATHE 06 0120 https://m.edsoo.ru/ff0d59¢2 =~ RELAB

WHJIUKAaTOpax

Jartuuku




TEeMIIepaTyphl

,pPH-METp
Bopa xak pactBopuTes.
Hackbiiennbie u
37 HEHACHIIICHHEIS 24.01.2024 Bbubnuoreka [JOK
pactBopbl. MaccoBast https://m.edsoo.ru/ff0d5b40
JI0JIsl BEIIECTBA B
pacTtBope
[IpakTuueckas pabora Ne
5 mo teme
«IIpuroroBnenue Bu6 110K
nOIMoTeKa
38 P aCTBopc_)_B ¢ . . 29.01.2024 https://m.edsoo.ru/ff0d5eba
ornpeaenéHHON MaccoBOM
JI0JIENl paCTBOPEHHOTO
BEIIECTBA»
KonTtponbHnas padora Ne2 BuG 110K
nOIMoTeKa
39 o Teme «Kucnopos. 31.01.2024 hitps://m.cdsoo.rw/f0d6342
Bonopoa. Bona»
OKCHUJIBI: COCTaB, BuG 10K
noIMoTeKa
4 .02.2024
0 KIIacCU(pUKALS, 05.02.20 https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
Hudposas
[Tonyuenue u naboparopust
A1 XHMHYECKUE CBOMCTBA 07.02.2024 bubmnorexa [JOK RELAB
KHMCJIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d664e ~ HaTIHKK
aM(OTEPHBIX OKCHIOB TCMIICPATypPBbI
,pPH-METp
4 OcCHOBaHUS: COCTaB, 12.02.2024 bubmunorexa [JOK

KIIacCU(pUKaIs,

https://m.edsoo.ru/ff0d67ca




HOMEHKJIaTypa

[Hudposas
nmabopaTopus
[Honyuenue
43 ek cpoficTsa 14022004  Dubmroreia LIOK RELAD
N o o hitps://m.edsoo.ru/ff0d67ca ~ HaTduKH
OCHOBaHUU renTepaTypE
,pPH-METpP
Kucnorsr: cocras
’ Bbu6nuoreka [JOK
44 KiIaccuuKanus, 19.02.2024 https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
Hudposas
nmabopaTopus
[Honyuenue
45 H;Z:{Ie:jneﬂwoﬁcma 21.022024  Puomiorexa LIOK RELAB
) o hitps://m.edsoo.ru/ff0dfee2 ~ HaTduku
KHerot TEMIIEPATYPhI
,pPH-METp
Conu (cpennue):
HOMGH(KJII)aT a )CHOCO6I>I brbmmorexa LIOK
46 ypa, 26.02.2024 https://m.edsoo.ru/00ad947
MOJTYYCHHUS, XUMHUUCCKUE 4
CBOICTBA B
[IpakTuueckas pabora No Hudposas
6. Perenue nabopaTtopus
9KCHEPUMEHTATBHBIX Bu6muorexa [JOK RELAB
47 sazadno Teme 28022024 hitps://m.edsoo.rw/00adoby  AATIHKH
«OCHOBHBIE KJIaCChI c TCMIIEPATYPhI
HEOPTraHUYECKHUX »,PH-METP
COCTUHEHUI
I'enerndeckas cBs3b bubmuorexa [JOK
48 MEXIy KJIaccaMu 04.03.2024 https://m.edsoo.ru/00ad9a5

HEOPTaHNYCCKUX

0




COEIUHEHUN

0O000meHue n

bu6mmoreka [IOK

49 . 06.03.2024 https://m.edsoo.ru/00ad9cb
CHCTEMATHU3aLUs 3HAHUN )
KontponbHas padora Ne3
o TeMe "OCHOBHEBIE Bubmioreka LJOK

50 11.03.2024 https://m.edsoo.ru/00ad9e1
KJIACChI HEOPTAaHUYECKUX .
coequHeHui" -
IlepBbie mONBITKH
Kiaccuukanum Eub 10K

noOIMoTeKa

51 XUMHYECKHX DIIEMEHTOB. 13.03.2024 hitps://m.cdsoo.ru/00adoffa
[TonsiTue o rpynmax
CXOJHBIX DJIEMEHTOB
[lepronnyueckuii 3aK0H 1
Ilepronnueckas cucrema Bubmiorexa LIOK

52 18.03.2024 https://m.edsoo.ru/00adas2
XUMHYECKHUX DJIEMEHTOB .
. . MenneneeBa -
1§ (ST —— bu6mmoreka [IOK

53 p - TPY ’ 20.03.2024 https://m.edsoo.ru/00ada52
MOATPYTITIBI .
CrtpoeHune aTOMOB. bubnuoreka [IOK

54 CocraB aTOMHBIX sIEp. 01.04.2024 https://m.edsoo.ru/00ada34
W30Tonsl 2
CtpoeHue IEKTPOHHBIX
000JI0UYEK aTOMOB
SOMCHTOB bu6mmoreka [IOK

55 . 03.04.2024 https://m.edsoo.ru/00ada6b
[Iepronnueckon

cuctemsl /1. W.
Menneneena

C




XapakTepucruka
XUMHMYECKOT0 DJIEMEHTa

bu6nmuoreka [JOK

56 IO €T0 IOJIOKEHUIO B 08.04.2024 https://m.edsoo.ru/00ada82
[Teproauueckoii cucreme 4
J. . MenneneeBa
3Hauenue
[lepuoanueckoro 3akoHa
JIsI Pa3BUTHA HAYKHA U Bubmioreka LJOK
57 VP K 10.042024  hitps://m.edsoo.ru/00ada96
npaktuku. J[. . .
MenpeneeB — y4€HbIN, -
Mearor ¥ rpakJaHuH
DIEeKTPOOTPULIATETLHOCT bubmmoreka [JOK
58 b @aTOMOB XUMHYECKHUX 15.04.2024 https://m.edsoo.ru/00adaab
3JIEMEHTOB 8
HMonHas xumudeckas bubnmorera [IOK Harmk
59 17.04.2024 https://m.edsoo.ru/00adac3 3JIEKTPONPOB
CBSI3b
4 OIHOCTH
KoBanenTnas monspaas Bubmioreka LJOK
60 P 22.04.2024  hitps://m.cdsoo.ru/00adaab
XUMHUYECKAsI CBSI3b g
KoBanenThas bubnmuoreka [JOK
61 HETOJISIPHAs] XUMHUYECKast 24.04.2024 https://m.edsoo.ru/00adaab
CBSI3b 9
bu6mmoreka [IOK
62 CreneHns OKUCIEHUS 29.04.2024 https://m.edsoo.ru/00adae2
8
OKHCIIMTENIBHO- bu6mmoreka [IOK Hudposas
63 BOCCTAHOBUTEIILHBIE 06.05.2024 https://m.eds0o.ru/00adb07 = J1abopartopus
RELAB

peakiuu

6




Jartuuku
TEeMIEPaTypbl
,pPH-METp

OKUCITEI I bubmuorexa [JOK

64 1 08.05.2024 https://m.edso0.ru/00adb07
BOCCTaHOBUTEIHU p
PesepBHBIil ypoK. bubmmoreka [JOK

65 O060061IEHNE U 1 13.05.2024 https://m.edsoo.ru/00adb33
CUCTeEMaTHU3alus 3HaAaHUN c
Pe3zepBHBIil ypoK. bubmmoreka [JOK

66 O0001eHue n 1 15.05.2024 https://m.edsoo.ru/00ad9cb
cUcTeMaTH3aIus 3HaAaHUI 2
KonTtponpHas padota Ned
o Teme «CtpoeHue Bubmorexa IIOK

67 P | 20.05.2024  hitps://m.cdsoo.ru/00adb48
aTomMa. XuMu4eckKas p
CBS3b» -
PesepBHBI ypOK.

Bbubnuoreka [JOK

63 O6obmenne n . ! 22.05.2024 https://m.edsoo.ru/ff0d61c6

CUCTEMATHU3ALMs 3HAHUN
OBHIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME




9 KVIACC

N KounyecTBO 4acoB i JJIeKTPOHHBbIE Hcnonb3oBanue
] ara
undpoBbie 000pyI0BaHUS LIEHTPA
n/ Tema ypoka Bcer Kourpoabubl  IIpakTuuecku  HU3y4YeHH
oOpa3oBaTe/ibHbIE oOpazoBanus «Touka
n 0 e padoThI e padoThI A
pecypchbl pocTay
[lepuoanueckuit
3aKOH.
[Tepuoanueckas bubanorexa [HOK
cucrema 1 https://m.eds00.ru/00adb59
XUMHYECCKUX €
anemeHToB /l. U.
Menpeneena
3aKOHOMEPHOCTH B
M3MEHEHUHU CBOWCTB bubmuorexa [JOK
XUMHYECCKHX 1 https://m.edsoo.ru/00adb6b
3JIEMEHTOB IIEPBBIX 6
TpEX NEPUOJOB
Knaccudpukanus u
bu6mmoreka [IOK
HOMEHKJIaTypa
1 https://m.edsoo.ru/00adb7e
HEOPTraHUYECKHUX 5
BEILIECTB a
Bunsl xummnueckoi
bu6mmoreka [IOK
CBSI3U M THITBI
1 https://m.edsoo.ru/00adbac
KPUCTAJUTMYECKUX 6
pemeéToK B
KonTponbsHas
paborta Nel mo Teme 1 1
«IToBTOpEHUE U




yriIyONieHHe 3HaHUN
OCHOBHBIX pa3zesioB
Kypca 8 Kiacca»

Knaccudukanus Hudposas
XUMHUYECKUX Bu6mmoreka [JOK naboparopus RELAB
peaKuuii mo https://m.edsoo.ru/00adbcb Harauku

Pa3THYHBIM 0 TEeMIIEPaTyphl, pH-
IpHU3HAKaM MeTp

[TonsTue o Jatuuk

CKOPOCTH TEeMIIEPATYPhI
XUMHYECKON bubnuorexa [JOK

peakuuu. [lonsitue
0 TOMOT'€HHBIX U
TeTEPOreHHBIX
peaKIusax

https://m.edsoo.ru/00adbe9
a

ITonsarue o
XHUMHYSCKOM
paBHOBECHH.
DaKTOopHl,
BIIMSIONINC Ha
CKOPOCTb
XUMHUYECKOH
peakiuu u
IIOJIOKCHUE
XHUMHYECKOTO
paBHOBECHS

bubmuorexa [JOK
https://m.edsoo.ru/00adc28
C

OKHUCITUTENBHO-
BOCCTAHOBUTEIbHBI
€ peakuuu

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




Teopus Jataunk
AJIEKTPOJIUTHYECKON Bbu6nuoreka [JOK AJIEKTPOTPOBO/I-
10 JTUCCOITUAITNH. https://m.edsoo.ru/00adcd6 HOCTH
CunpHBbIE U clla0ble 8
AIEKTPOJIHTHI
Bbu6nuoreka [JOK
Honnbie ypaBHEHUSA
11 . https://m.edsoo.ru/00add44
peaxuuit g
XUMHUECKUE Hudposas
CBOMCTBA KHUCJIOT U Eub OK naboparopust RELAB
OCHOBaHU B CBETE nbmaorexa L Harauku
12 HpeJCTaBIeHHi 06 gttps://m.edsoo.ru/OOadde TeMIIepaTypBl, PH-
IEKTPOTUTUYCCKOM = METP.3JIEKTPOIPOBO-
JTUCCOIIMALINT AHOCTH
XUMHUYECKHE
CBOMCTBa coyiell B
Bbu6nuoreka [JOK
CBETE
13 . https://m.edsoo.ru/00add8b
MpeACTaBICHUI 00 )
3JIEKTPOJIUTHYECKON B
IIACCOIAAIAN
Bbubnmuoreka [JOK
Iloustue o
14 . https://m.edsoo.ru/00add9d
TUAPOIIU3E CoJeit 4
O6o0meHue u bubmuorexa [JOK
15 cucTeMaTu3aus https://m.edsoo.ru/00addd1
3HAHUI 2
[MpakTryeckas Bbu6nmuoreka [JOK Hudposas
16 pabora  Ne 1. https://m.edsoo.ru/00addbf =~ 1aboparopust RELAB
«Pemenne a Harauxn




JKCIIEpUMEHTAIIb-
HBIX 3a]1a4»

TeMIepaTypbl,  pH-
METP,3IIEKTOPIIPOBO/T
-HOCTH

Konrtponbnas
pabota Ne2 mo Teme
«INeKTpoIUTHYE- Bubmmoreka LIOK
17 CKas [ucconuanys. https://m.edsoo.ru/00addec
XuMudeckue 0
peakiuu B
pacTBopax»
O6mas
XapaKTEePUCTUKA
FAJIOFCHOB. bubmuorexa [JOK
18 https://m.edsoo.ru/00addfe
XuMudeckue )
CBOMCTBA Ha
npuMepe Xjaopa
XJ10poBOAOPO. Liudposas
ConsHas KUCII0Ta, nabopatopust RELAB
19 XUMHYECKHE EH@.I/P/IOTGCI;&‘ HO/I(<)O el Harauku
cROMCTBA, 4ttps. m.edsoo.ru/00ade TeMIIepaTypHhl,pH-
IIOJIy4ECHHUE, B METp
IPUMEHEHUE
[TpakTrueckas Hudposas
padota Ne 2 o nabopatopust RELAB
R e o
COJITHOM KHCJIOTEI, g — . TeMIICPaTyphl,pH-
U3y4CHHE €€ B METp
CBOMCTB»
21 Beruucnenus no bu6mmoreka [IOK




yYpaBHEHUSM
XUMHYECKHUX
peaKkuuii, eciu
OJIMH U3 PEarcHTOB
IaH B U30BITKE

https://m.edsoo.ru/00ade48
8

OOmas
bubmuorexa [JOK
XapaKTEePUCTUKA
22 https://m.edsoo.ru/00ade64
ajieMeHTOB VIA- .
TPYIIIIBI B
AmnoTponHsie
Mo auUKAITIT
cepnl. Haxoxnenue
N bubmuorexa [JOK
cepsl U eé
23 . https://m.edsoo.ru/00ade64
COCAUHCHHI B .
MPUPOJIE. -
XUMUYECKHUe
CBOICTBA CEPbI
CepoBoaopon,
CTpOEHUE, Bbubnmuoreka [JOK
24 buzndeckue u https://m.edsoo.ru/00ade80
XUMHYECKHE 2
CBOMCTBaA
Oxcuppl cepsl. Hudposas
Cepnas KuciorTa, Eub OK naboparopus RELAB
g5 Quswicckicn htlf H/Ij OTecllc " /00adea2 larmar
s://m.edsoo.ru/00adea
XMMHYECKUE " p TEMIIEpaTypPhI,PH-
CBONCTBA, = METp
IPUMEHEHUE
26 XuMu4yeckue bu6mmoreka [IOK




peaKInu, Jiexanimue
B OCHOBE
MPOMBIIIIIEHHOTO
croco0a Mmory4eHust
CEpPHOM KHUCJIOTHI.
XuMu4eckoe
3arpsi3sHEHUE
OKpYyKaroleun
Cpelibl
COCIMHEHUSIMU
cepbl

https://m.edsoo.ru/00adec8

a

Bruucnenne
MacCOBOH J0JIN

bu6mmoreka [IOK

27 https://m.edsoo.ru/00adec8
BBIXO/1a TPOTyKTa X
peakuu
Ob6mas
XapaKTepUCTUKA
3J1eMEeHTOB V A-
rpymnnsl. A3oT, bubmmorexa LIOK
28 pacrpocTpaHeHUE B https://m.edsoo.ru/00adeea
pupozae, 6
buzndeckue u
XUMHUYECKHE
CBOMCTBA
AMMHUak, ero Hudposas
dusnueckue u bubimoreka [JOK naboparopus RELAB
29 XUMHYECKHE https:/m.edsoo.ru/00adfo0 =~ HATIHKH
CBOICTBa, 4 TeMIICPaTyphl,pH-

MOJIY4YCHHUEC U

METp




IIPUMEHEHHUE

[TpakTrueckas Hudposas
pabora Ne 3 o Bu6mmoreka [JOK naboparopus RELAB
30 Teme «Ilomydenne https://m.edsoo.ru/00adflg =~ AATIHKH
aMMHMaKa, U3yueHHe 0 TEMIIEPATYPhI,PH-
€ro CBOMCTB» METp
A30THasI KUCIIOTA, Hudposas
5 bubnmoreka [IOK naboparopus RELAB
e€ ¢puzuveckue u
31 https://m.edsoo.ru/00adf30 Harankn
XUMHUYECKHE
6 TeEMIIEpATypPHL,pH-
CBOMCTBaA =
METp
Hcnonbs3oBanue
HUTPATOB U COJIEH
aMMOHUSI B
Ka4yecTBe
MUHEPATBHBIX
. bu6mmoreka [IOK
ynoOpeHuil.
32 https://m.edsoo.ru/00adf51
XUMHUYECKOE »
3arpsi3HEHUE h
OKpYyKaroleun
Cpelibl
COETMHEHUSIMU
azoTa
®ochop. Okeun Hudposas
doctopa (V) u naboparopus RELAB
13 dochopuas EH@.I/P/IOTGCI;&‘ HO/I(<)O . Jaruuku
KHCIIOTA, ttps://m.edso0.ru/00a TeMIIepaTypbl,pH-

dusnueckue u
XUMHUYECKHE

a

METp




CBOMCTBA,
MOJTYYCHHUE

34

Hcnonb3oBanue
¢docdartos B
KauecTBe
MUHEpaTbHBIX
yIOOpeHMIA.
3arpsi3HeHue
MPUPOJAHON Cpeibl
dbocdaramu

bu6mmoreka [IOK
https://m.edsoo.ru/00adfc2
0

35

Yraepon,
pacnpocTpaHeHue B
pUpoJe,
buzndeckue u
XUMHUYECKHE
CBOMCTBA

bu6nuoreka [JOK
https://m.edsoo.ru/00adfd9
c

36

Oxkcunpl yraepona,
ux GU3HIECKUE 1
XUMHUYECKHE
CBOMCTBA.
DKOJIOTHYECKHUE
poOIeMsl,
CBSI3aHHBIE C
OKCHJIOM YIJiepoja
av)

bubmuorexa [JOK
https://m.edsoo.ru/00adfeb
&3

37

YronpHasg KuciaoTa
" e€ coln

Bbu6nmuoreka [JOK
https://m.edsoo.ru/00ae006
c

Hudposas
naboparopus RELAB

Jarunku
TeMnepaTypbL,pH-




METp

38

[IpakTrueckas
pabora Ne 4 o
teme "[lonydenne
YIIIEKUCIIOTO Ta3a.
KauectBennas
peakuus Ha
KapOoHaT-HOH"

bu6mmoreka [IOK
https://m.edsoo.ru/00ae027
e

39

[IepBonavanbHbIE
MOHATHUS 00
OPraHNU4YeCKHUX
BEI[ECTBAX KAK O
COEIMHEHUX

yriepoaa

bu6mmoreka [IOK
https://m.edsoo.ru/00ae054
e

40

Kpemuunii u ero
COCIUHCHUA

bubmuorexa [JOK
https://m.edsoo.ru/00ae080
a

41

[IpaxkTrueckas
pabora Ne 5.
Pemenue
SKCHEPUMEHTAIbHBI
X 3aJ1a4 10 TeMe
«Baxnenmmue
HEMETaJUIbl U UX
COETMHEHUS»

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf
2

42

KonTponbHas
pabota Ne3 o teme
«Baxnenmmue
HEMETaJlJIbl U X

bubmuorexa [JOK
https://m.edsoo.ru/00ae0e1
8




COCOAUHECHUA

43

O06mmas
XapaKTEepUCTUKA
XUMHYECKHUX
3JIEMEHTOB —
METaJIOB.
Meramndeckas
CBSI3b U
MeTaTnyecKas
KpUCTAJUTMYECKas
peLIETKa.
duznueckue
CBOMCTBA METAJJIOB

bubmuorexa [JOK
https://m.edsoo.ru/00ae103
e

44

XUMHAYECKHE

CBOMCTBAa METAJIOB.

DneKTpoXuMHuyec-
KUH psil
HaIpsHKEHUN
METAJIJIOB

bubmuorexa [JOK
https://m.edsoo.ru/00ael 15
6

45

O01ue crroco0nl
MOJTYYeHUS
MeTaiutoB. CIIaBhbI.
Breraucnenus mo
YpaBHEHUSAM
XUMHYCCKHIX
peaKkuuii, eciu
OJIMH U3 PEareHTOB
COAEPKUT IPUMECH

bu6mmoreka [IOK
https://m.edsoo.ru/00ael 15
6

46

Ilonsarue o

bubmuorexa [JOK




KOPPO3UH METAJIIOB

https://m.edsoo.ru/00ael127
8

Hudposas
BubnuoTeka LHOK na6opaTopH51 RELAB
47 [Wenotmbie https://m.edsoo.ru/00ac14b =~ Hardnku
MCTaJLIEL 2 TEeMIIePaTyphl,pH-
MeTp
Oxcuasl 1 bubnmuoreka [JOK
48 TUJIPOKCHIBI https://m.edsoo.ru/00ae14b
HATpHS U KaJIHs 2
Hudposas
Illenouno3eMenb- bubnnorexa LIOK nabopatopust RELAB
49 HbIC METaJIJIbI — https://m.edsoo.ru/00acl5¢ =~ Harankn
KaJabLIMI U MarHui 8 TeMIICPATypPHI,pH-
MeTp
Baxueiimue bubmmnoreka [IOK
50 COCIIMHCHUS https://m.edsoo.ru/00aelSe
KaJbLUs 8
O6o0meHue u
51 CHCTEMAaTHU3alIH
3HAHUU
JKécTtkoCTh BOIBI U bubmuorexa [JOK JaTunku
52 CrocoOkI e https://m.edsoo.ru/00ae188 = 3IEKTPOIPOBOLHO-
yCTpaHEHUS 6 CTH
[IpakTnueckas Hudposas
pa6ota Ne 6 110 Bu6uorexa [JOK naboparopus RELAB
53 teme "KEcTKOCTh https://m.edsoo.ru/00aclae

BOJIbI 1 METOJIBI €€
ycTpaHeHUs"

8




bubmuorexa [JOK

54 AmroMuuui https://m.edsoo.ru/00aelc6
4
Hudposas
AmMoTepHbIC bubmuorexa [JOK naboparopus RELAB
55 CBOMCTBA OKCHIIA U https://m.edsoo.ru/00aelc6 Haranku
THIPOKCHIA 4 TEMIICPATYPbI,pH-
METp
bu6mmoreka [IOK
56 Kemneso https://m.edsoo.ru/00ac1d8
6
Oxcunpl,
bubmuorexa [JOK
TUAPOKCHJIBI U COJIN
57 https://m.edsoo.ru/00ae35¢
xenesa (1) u p
xenesa (I10) -
O000meHue n
58 CHUCTEMAaTU3aIU
3HAHUHN
[IpakTnueckas
pabora Ne 7.
Pemenne
bubmuorexa [JOK
SKCTIEPUMEHTATHHBI
59 https://m.edsoo.ru/00aec3de
X 3a/a4 10 TEME g
«Baxnenmnme -
METAJUIBI U UX
COETUHEHUS
Brruncienus no bubmuorexa [JOK
60 ypaBHEHUSAM https://m.edsoo.ru/00ael75

XUMHUYCCKHUX

0




peaKuuii, eciu
OJIMH U3 PEarcHTOB
ITaH B U30BITKE WIN
COJICPXKUT TIPUMECH.
Brrancaenus
MacCOBOM 01
BBIXO0/J1a TPOJIYKTa
peakiuu

O000meHne n

61 CHUCTEMAaTU3aIN
3HAHUI
KonTposbnas
pabota Ne4 o teme
62 «Baxuneimme
METaJUTBI U X
COETUHEHM
BemectBa u
MaTepuasbl B bubmmoreka [IOK
63 MOBCEIHEBHOM https://m.edsoo.ru/00ae3f5
0
J)KU3HU YeJIOBEKa -
XHUMHYECKOE
3arpsI3HEHUE bubnuorexa I_IOK
64 OKPYKaroIeh https://m.edsoo.ru/00ae427
0
cpenbl (]
Ponp xumun B
pELIECHUH bubnnorexa [HOK
63 JKOJIOTHUECKUX https://m.edsoo.ru/00ae427
0
npo0em £
66 PesepBHbIil ypok. bubmmoreka [JOK




O06o0061EHNE U
CUCTEMAaTH3AINA
3HAHUN

https://m.edsoo.ru/00ae0d0
a

PesepBHBI ypOK.

O06o0061EHNE U

bu6mmoreka [IOK

67 1 https://m.edsoo.ru/00adb33
CHUCTEMATH3ALUS .
3HAHUN -
PesepsHEIil ypok.
P P bu6mmoreka [IOK
O06o0061EHNE U
68 1 https://m.edsoo.ru/00ad9cb
CHUCTEMATHU3ALUS 5
3HAHUU =
OBIIEE KOJINMYECTBO
YACOB I1O 68

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus. 8 kiacc: yueo. s oomeoopazoBaTenbHbIX yupexaenuit / O.C.
["abpuensH. - 3-e uza., crpeorur. - M.: [Ipoda, 2022. - 286 c.

Xumus. 9knace: yaeb. ais oomeoopazoBaTenbHbIX yupexaennii / O.C.
["abpuensH. - 3-¢ uzn., ctpeotut. - M.: Jlpoda, 2022. - 288 c.

METOJINYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
1. 'a6puensu O. C., Bockob6oitnukosa H. I1., SurykoBa A. B. HactonbHast kHura
yuutens. Xumus. 8 kiI.: Metonuueckoe nocodue. - M.: IIpoda, 2021.
2. T'abpuensu O. C., AmykoBa A. B. Terpanp s 1a00paTOpHBIX OMBITOB U
npakTuueckux pabot. 8 ki1. K yuebnuky O. C. 'abpuensina « Xumus. 8 Kiaccy.
M.: ipoda, 2022.
3. I'abpuensu, O. C. Metoauueckoe nocobue k yueOnuky O. C. ['abpuensna
«Xumusy. 8 kmacc / O. C. T'abpuensa. — M. : Jlpoda, 2021. — 109.
4. I'abpuensH, O. C. Metoanueckoe nocodue k yueonuky O. C. ['abpuensna
«Xumust». 9 knace / O. C. I'abpuensn. — M. : [lpoda, 2021. — 108.
5. Xumus : TexHojoruueckue kaptol kK yaeonuky O. C. 'aGpuensna « Xumus. 8
Kjacey : metoaudeckoe nocodue / JI. . Acanoa. — M. : Jlpoda, 2020
6. Xumus : TexHosorudyeckue kaptol k yueonuky O. C. I'abpuensna «Xumus. 9
Kiacey : metoauyeckoe nocobue / JI. . Acanoa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KoHTposabHbIE 1 TpoBepoUuHble paboThl K yueOHuky O. C.



["abpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yiakoa u

ap. - M.: Jlpoda
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI

Oob6opynoBanne nuenrpa «Touka pocray»

HudpoBas (komnbrotepHasi) Jjadoparopusi (LIJI), nmporpammHo-
anmnapaTHbIi KOMILJIEKC, JaTYMKOBAsi CUCTEMa — KOMILUIEKT y4eOHOTO
00Opy/OBaHus, BKIIIOYAIOUIUN H3MEPUTEIbHBIA OJOK, HHTEpdeiic
KOTOPOTO  TIO3BOJISIET oOecrnevynBaTh CBSI3b C  MEPCOHAIBHBIM
KOMIIBIOTEPOM, W HA0Op MJAaTYUKOB, PETUCTPUPYIOIIUX 3HAYCHUS
pa3INYHbIX (PU3UYECKUX BEIUYHH.

JlaT4uK  TeMmepaTrypbl TEPMONAPHBIA  IPEIHA3HA4YCH UL
u3Mepenusi temnepatyp 10 900 oC. Mcnonbs3yeTcs: 1py BbINOJHEHUN
paboT, CBA3aHHBIX C U3MEPEHUEM TEMIIEpATyp IJIAMEHH, IUIABJICHUS U
Pa3I0KEHNS BELIECTB.

JJaTuuK ONTHYECKOH IUIOTHOCTH (KOJOPUMETP) — MpPEIAHA3HAYEH
IUISL W3MEPEHMS] ONTUYECKOM IUIOTHOCTH OKpPAIICHHBIX pPAacTBOPOB.
Hcnons3yercs mnpu u3yueHun t1em «PactBopb», «CKOpOCTBH
XUMUYECKUX PEAKLHiI», ONPEAEICHHUH KOHLEHTPAUUU OKpPAIIEHHBIX
VIOHOB.

Maryuk pH npennasnadyen misg u3MepeHusi BOLZOPOIAHOTO MOKA3aTeENs
(pH) BoaHBIX PAcTBOPOB B pa3IUYHBIX HCCIEAOBAHUAX OOBEKTOB
OKPYXKAIOIEH Cpebl.

JlaT4yuK JJIEKTPONPOBOJAHOCTH TNPEAHA3HAYEH [JI1 U3MEPEHUS
YAEIBbHOU 3JICKTPOIPOBOAHOCTH JKHAKOCTEHW, B TOM YHCJIE U BOJHBIX
pacTBOpOB  BemiecTB. lIpuMeHsieTcs 1pu  M3YyYEHHM  TEOpUHU
AJEKTPOJIUTUYECKOM  JUCCOLMALMM,  XApPaKTEPUCTUK  BOJHBIX
pPacTBOpOB

Mukpockon uugpoBoil npenHazHayeH A U3ydeHUs (HOPMBI KPUCTAIJIOB U
HaAOJII0/IEHUS 32 POCTOM KPHUCTAJLJIOB.

Iunerka-go3aTop —  OPUCHOCOOJIEHHE,  HUCIOJIB3yEeMOE B
nabopaTopur AJii OTMEPUBAHMS ONPENETEHHOTO 00BbEMA KUIKOCTH.
[luneTky BBIMTYCKAIOTCS TMEPEMEHHOTO U TIOCTOSIHHOTO o0bEMma. B
KOMIUJIEKTBI 00OpY/OBaHUS JIE MEAUIMHCKUX KJIACCOB BXOJST
yIOOHBIE TMUIETKH- J03aTOpPhl  OJHOKAHAJIbHBIE, IO3BOJIAIONINE
HACTPOUTh HEOOXOJMMBIM 00BEM OTOMpaEMON KHUIKOCTH B TPEX
Pa3JIMYHBIX IUANa30HAX.

bans koMOMHMpOBaHHAsl TpeJHA3HAYEHA JJIsi HAarpeBa CTEKJISHHBIX M
baphopoBBIX COCYIOB, Korja TpeOyeTcs co3daTh BOKPYT HArpeBacMoro
cCOoCy/a paBHOMEpPHOE TeMIIepaTypHOE IoJie, M30eXaTh HCIOJb30BAHUS
OTKPBITOTO IIJIAMEHU W PACKAIEHHOM SIEKTpuueckor crnupanu. Kopiyc



KOMOMHHpOBaHHOW OaHu caenaH w3 amoMuHus. JKHIKOCTHas dYacTb
KOMOWHUPOBAHHOM 0aHM 3aKpbIBAeTCs KOJIbLIAMH Pa3IMYHOIO AUaMETpa.
IIpuGop Ans moJydYeHUS] Ta30B UCHOJIB3YETCS Ui TOJTYUYECHUS
HEeOOJIBIINX KOJMYECTB Ta30B: BOAOPOAA, KUCIOpoAa (M3 MEepoKcHIa
BOJIOPO/IA), YIIIEKHUCIIOTO Ta3a.
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