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HOACHUTEJIbBHAA 3AIIMCKA

[Iporpamma 1O XMMHUHW Ha YpPOBHE OCHOBHOTO 0OIIero o0Opa3oBaHUS
COCTaBJieHa HAa OCHOBE TpEeOOBaHMH K pe3yJbTaraM OCBOEHHUS OCHOBHOM
00pazoBaTebHON MPOTPAMMBbl OCHOBHOT'O 0011IEro 00pa3oBaHus, MPEICTaBICHHBIX
B OI'OC OOO, a Takke Ha ocHOBe (denepanpbHON paboueld MPOrpaMMBbl
BOCTIUTAHMS U C y4ETOM KOHIICTIIIUU TIPEMNoJaBaHus yaeOHOTO mpenaMera « XUMHU
B 00OpazoBarenbHbIX opranu3anusax Poccuiickoit deneparmm.

[Iporpamma mo xumMuu Ja€T MPEACTaBICHUWE O IENsAX, OOIIel cTpaTeruu
oOydeHHsl, BOCIHUTAaHUS W Pa3BUTUI OOYYaIONIMXCS CpPEACTBAMHU Y4eOHOTO
npenaMera,  YCTaHaBIMBAaeT  O0s3aTelibHOE  MPEAMETHOE  COJIepIKaHMUE,
NpEenyCMaTpUBAET PACTPEEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHUE IIO
pa3zenaM W TeMaM MPOrpaMMbl 10 XHMHUH, OMPENENsieT KOJIMYECTBEHHBIE H
Ka4eCTBEHHBIC XapaKTepPUCTUKU COJIepIKaHus, PEKOMEHIYyEMYIO
MOCJICIOBATEIbHOCTh ~ U3YYEHHS] XUMHH C Y4ETOM  MEKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX ~ CBSI3€H, JIOTUKM Y4eOHOTO TpoIlecca, BO3PACTHBIX
OCOOCGHHOCTEH OOYyJarOIWMXCs, OMPEICIIeT BO3MOKHOCTA TpeaMeTa s
peanm3anuu TpeOOBAHWM K pe3yibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHOU
IIpoTrpaMMbI Ha YPOBHE OCHOBHOTO 00IIIero 00pa3oBaHus, a TakKe TPEOOBAHHUH K
pe3yibTataM 00y4eHHUs] XUMHUU Ha YPOBHE 1eJIel N3Y4eHHsI IPEeIMeTa 1 OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIHLHON JCATENLHOCTA OOYYaOIIErocsi Mo OCBOCHUIO
y4e0HOTO COJEpIKaHusI.

3HaHWEe XUMUHU CIY)KHUT OCHOBOM 1Jis1 (POPMHUPOBAHHUS MHUPOBO33PEHUS
00ydJaromerocs, ero MpeiCcTaBiICHUNA O MAaTepUAbHOM €IWHCTBE MHUPA, BAKHYIO
ponb urparT GopMUpYyEMble XHMHUEH MPEACTaBICHUS O B3aMMOIPEBPAIICHUSX
SHEPTUU U 00 DBOJIIOIHMH BEIIECTB B MPHUPOJE, O MyTAX PEHICHUS TI00aTbHBIX
npo0JIeM yCTOMYMBOTO pPa3BUTHUSI YEIOBEUYECTBA — CHIPHEBOM, SHEPrEeTUUECKOM,
MUIIEBON 1 SKOJIOTUYECKOM 0€30TIacHOCTH, PpoOJIeM 3/IpaBOOXPaHEHUS.

N3yyeHnue xumuu:

CIIOCOOCTBYET pealu3allid BO3MOXKHOCTEH 1T  CaMOpPa3BUTHS W
dbopmMupoBaHUs KyJIbTypbl JUMYHOCTH, €€ 0011l 1 (PYHKIIMOHATHHOU TPaMOTHOCTH,

BHOCHT BKJIaJ B ()OPMHUPOBAHHE MBINUICHUS W TBOPYECKHX CIIOCOOHOCTEH
0oOydJaronmxcsi, HABBIKOB WX CAMOCTOSTEILHOW y4eOHOW JesITeIhbHOCTH,
DKCTIEPUMEHTAIILHBIX W HCCJIENOBATEeIbCKUX YMEHUH, HEOOXOJMMBIX Kak B
MOBCETHEBHOM KU3HM, TaK U B MPO(PecCUOHATLHON eI TEILHOCTH;

3HAKOMUT CO CHEeUU(UKON HAYIHOTO MBINUICHUS, 3aKJIaJbIBaeT OCHOBBI
IIEJIOCTHOTO B3TJIsI7]a HA AMHCTBO IPUPOJIBI M UEIIOBEKA, SIBIISICTCS] OTBETCTBEHHBIM
ATarnoM B POPMUPOBAHUH €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOYYaIOIIUXCS;



CIOCOOCTBYET (POPMHUPOBAHHIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO -
-HAYYHBIM 3HAHUSIM, K IIPUPOJIE, K UEIIOBEKY, BHOCUT CBOU BKJIAJ] B DKOJIOTUYECKOE
oOpa3zoBaHue 00y4JarOIIXCS.

JlaHHpIe HampaBJeHUs B OOYYCHMH XUMHUHU O0ECTICUMBAIOTCS CHEHU(PUKOMN
coZiepkaHus  ydeOHOTO TMpeaMeTa, KOTOPBIM  SBISIETCS  TEIaroTHYeCcKu
alanTUPOBAHHBIM OTPpaXKEHUEM 0a30BOM HAYKH XMMUU HA ONPEEIEHHOM JTare e
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIEro 00pa3oBaHusi OpPUEHTHPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbI MEPBOHAYAIBHBIX MOHSATHI XUMUU, OCHOB
HEOPraHWYECKOM XMMHM M HEKOTOPBIX OTHAEIbHBIX 3HAYMMbBIX [OHSITUN
OPraHUYECKOU XUMUHU.

CtpykTypa coaepaHusi IporpaMMbl M0 XUMUK c(HOPMUPOBAHA HA OCHOBE
CHCTEMHOTO Mmoaxoja K €€ nzydeHuro. CoJiep:KaHue CKJIAIbIBACTCS U3 CHUCTEMBI
MOHSATUM 0 XUMHUYECKOM 3JIEMEHTE U BEIIIECTBE U CUCTEMBbI HOHSITHUI O XUMUYECKON
peakiuu. O0€ 3T CUCTEMBbl CTPYKTYPHO OpPraHW30BaHbl 10 TPUHIUITY
MOCJIEIOBATENIFHOTO PA3BUTHS 3HAHU HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYEHHSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHMS;

— [lepuonnueckoro 3akona /1. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XHUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMHYECKOU CBS3H;

— TMPEACTaBIICHUH 00 DIEKTPOJIUTHUUECKOW JUCCOIMAIMM BEUIECTB B
pacTBOpax.

Teopernueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE HMIMPUYECKHU
MOJTYYEHHBIX U1 OCMBICJIEHHBIX (DAKTOB, Pa3BUBAIOTCS IMOCJIE0BATEIHLHO OT OJTHOTO
YPOBHA K JAPYroMy, BBINOJHSAA (PYHKIUM OOBSICHEHHS] W TMPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH MPAKTHUYECKOTO NPUMEHEHHS U MOJTYYEHUS
M3y4acMbIX BEUIECTB.

OcBoeHue mnporpaMMmbl 1O XHUMHUU CIIOCOOCTBYET (DOpMUPOBAHUIO
MPECTABICHUSI 0 XUMUYECKOW COCTABIIAIONIEH HAYYHON KAPTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW MNPHUPOJAbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJIaM TIO3HaHUSI B Hayke. M3ydeHue XMMUM NPOUCXOIUT C MPUBJICUECHUEM
3HAHUN W3 paHEee HW3YUYEHHBIX YYEOHBIX MpeaMeToB: «OKpykKarolmi Mup,
«buomorus. 5-7 knmaccel» u «Pu3uka. 7 Kaace.

[Ipy wu3ydyeHUH XUMHUU TPOUCXOAUT (HOPMUPOBAHHE 3HAHMM OCHOB
XUMUYECKON HayKH Kak 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU
JEATEIIbHOCTH YEJIOBEKAa M KAaK OJHOTO0 M3 KOMIIOHEHTOB MHUPOBOU KYJIbTYPHI.
3agadya y4eOHOro mpeamera COCTOUT B (OPMHUPOBAHUU CUCTEMbI XUMHYECKHUX
3HAHUN — BaXKHEHTINX (H)aKTOB, OHSATUN, 3AKOHOB U TEOPETUUYECKUX TOJIOKEHUH,
JOCTYIHBIX 000O0IIEHNH MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HAyKH, B



OpUOOIIEHWH K HAyYHBIM METOJaM I[IO3HAHUS TPH H3YYCHHH BEIIECTB MU
XUMUYECKUX Peaklui, B GOPMUPOBAHUU U PA3BUTUH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHMH B Y4eOHO-TIO3HABATEIbHOW U Yy4eOHO-HCCIEI0BaTENbCKOMN
NeSITeTbHOCTH, OCBOCHMU TMpaBUi O€30MacHOro oOpallieHHus C BEIIECTBAMHU B
IIOBCEHEBHOM KU3HU.

[Ipn n3yyeHun XMMUM Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs BaXKHOE
3HaueHHe MPUOOpeNr TaKue LeNH, KakK:

— (opMHpoOBaHHE WHTEJIEKTYaIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHNIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY IMPUHSATUIO PEIICHU,
CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HH;

— HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYECKOE MpUOOIICHHE
0oOydJaronmxcsi K CaMOCTOATEIbHOM MO3HABATENLHON AEATENLHOCTH, HAYYHBIM
METOJIaM TO3HaHUs, (GOPMHUPYIOIIMM MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XHMWH,

— o0ecIieueHne yCIIOBHM, CTIOCOOCTBYIOIHX IPHOOPETECHUIO 00 yIaOIIMUCS
OTbITa Pa3HOOOPA3HON NEATEIHbHOCTH, MO3HAHUS W CAMOTIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJTFOYEBBIX KOMIIETEHIINI), MMEIONMX YHHBEPCAILHOE 3HAYCHHUE JIJIS
Pa3IMYHBIX BUJIOB JIEATEIHHOCTH;

— (¢dopmupoBanue o0miel (QYHKIMOHATLHOW U €CTeCTBEHHO-HAyYHOU
I'PaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBACHATH U OLIEHUBAThb SIBJICHUS
OKpPYKAIOILIETO MHUpPA, UCIOJIb3Yys 3HAHUS M OIBIT, MOJYyYEHHbIE NMPU H3y4EHUH
XUMUHM, TPUMEHATh MX IPU PEIICHWH NpoOJeM B MOBCEIHEBHOW >KU3HU H
TPYILOBOM JAEATENbHOCTH;

— (QopmupoBaHue y 0Oy4aloUMXCs TyYMaHUCTHYECKUX OTHOIICHUMH,
NOHUMAHMSI LIEHHOCTU XHUMHUYECKUX 3HAHUU [JIs1 BBIPAOOTKU 3KOJOTHUYECKU
LEJIECO00Pa3HOro0 TMOBENECHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LEJSAX
COXPAaHEHHUsI CBOETr0 30POBbs U OKPYKAIOLIEH IPUPOJHOU CPEBL;

— pa3BUTHE MOTHUBALIMU K OOYUEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIHMTAHUI0O HAa OCHOBE YCBOEHHMS OOIICYEIIOBEYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS U HAMPABICHHOCTU JalTbHEHIIIEro
00y4eHus.

OO6miee yuCIO YacoB, OTBEAEHHBIX MJII HM3YUYCHHUS XUMHUH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanHms, cocTaBsieT 138 gacoB: B 8 kimacce — 68 gacoB (2
yaca B He/lelnmo), B 9 kimacce — 68 gacoB (2 yaca B HEJEINIO).



COAEP>KAHUE OBbYYEHUA

8 KJIACC

IlepBoHayaibHbIE XUMHYECKHE MOHATUSA

IIpenmer xumuu. Ponb XUMUK B KU3HH YEJIOBEKA. XUMHS B CUCTEME HAYK.
Tena um BemecTBa. PU3NYECKUE CBOMCTBA BEILIECTB. ATrpPEraTHOE COCTOSHUE
BemiecTB. [loHATHE O MeToAax MO3HAHUS B XUMHH. YHCTHIC BEIIECTBA U CMECH.
Cnoco0bI pa3iesieHus CMECEH.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JeMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U Cc0KHBIE BelIeCTBA. ATOMHO-MOJICKYJIIPHOE YUCHHUE.

Xumuueckas Gopmyna. BaleHTHOCTP aTOMOB XHUMHYECKHX DJJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAs aTOMHas Macca.
OTHOcCHUTENbHAA MOJIEKYJIsipHas Macca. MaccoBas 40151 XMMUUYECKOTO 2JIEMEHTA B
COEJIMHEHUHU.

KomuecTBo BemecTtBa. Mosib. MossipHast macca. B3anmMoCBsI3b KOJIMYECTBA,
Macchl M YHCJAa CTPYKTYpHBIX €IMHMII BemiectBa. Pacuérel mo Qopmymnam
XUMUYECKUX COCTUHEHUI.

OU3NYECKUE U XUMUYECKHUE SABJICHUS. XUMHUYECKAs PEAKIMs U €€ MPU3HAKH.
3aK0oH COXpaHEHHs MacChl BelecTB. XuMU4eckue ypaBHeHus. Kiaccudukarms
XUMHUYECKUX PEaKIuil (COeMMHEHUS, PA3JIOKEHUS, 3aMeIIeHHUs, 0OMEHa).

Xumuueckuit Ikcnepumenm

3HAKOMCTBO C XUMHUYECKOW MOCYAO0H, MpaBuiIaMu paboThl B Ja00paTOpuu u
npuéMaMu oOpareHus ¢ J1adopaTopHBIM 000PYA0BAaHUEM, H3YICHUE M OTIMCAHNE
(GU3UYECKMX CBOWCTB 0Opa3sloB HEOPTAHWYECKHUX BEIIECTB, HAOJIOICHNC
dbusnueckux (MIaBJIeHUE BOCKA, TasHUE JbJa, pAaCTUpaHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJICHCAIUSl BOJIbl) U XUMUYECKUX (TOPEHUE CBEYM, MPOKATMBAHUE
MEJHOM MPOBOJIOKH, B3aUMO/ICCTBUE MeJla C KUCJIOTOM) SABJICHU, HAOIIO/IEHHE U
ONMCAHWE TPU3HAKOB MPOTEKAHUS XUMUYECKUX peakiui (pasyioKeHue caxapa,
B3aUMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUAOM Oapusi, pa3jioKeHUE THAPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMoIeCTBHE XKere3a ¢ pactBopoM cosm menu (11),
U3y4eHHe CTIOCOOO0B pa3JeieHus] CMECEH: C MOMOIIBI0 MarHuTa, (GUIbTPOBAHHUE,
BbINTAPUBAHUE, JUCTUUIALMSA, XpoMarorpadusi, TpOBECHNE OUYUCTKU TOBAPEHHOU
CONMM, HAOJIOJICHWE W  OINHUCAHHUE  PE3YyJbTaTOB  MPOBEIACHUS  OMbITA,
WUTIOCTPUPYIONIETO 3aKOH COXPAHEHUS MAaCChl, CO3J/[aHUE MOJENeH MOJIEKYJ
(IIapoCTEPKHEBBIX).

BaxuHeiime npeacTaBuTe M HEOPraHUYEeCKUX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 3J€MEHT U POCTOE
BelecTBO. HaxoxkaeHue kuciopoja B Tpupoje, (PU3MYECKHUE U XUMHUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcunbl. Ilpumenenue kuciopona. CrocoObl



NOJIyYEHUsI KHUCJIOpOJa B JabopaTopuu M HOpOMbIIUIEHHOCTH. Kpyrosoport
Kucaopoza B npupoje. O30H — aioTponHas MoAuGHUKaIMI KUCIOPOIa.

TennoBoit >PQPekT XMMUYECKON peaKlru, TEPMOXMMHUYECKUE YpaBHEHHUS,
9K30- U DHIAOTEPMHUYECKUE peaKkUuu. TOIUIMBO: yrojb M METaH. 3arpsi3HEHHE
BO3/1yXa, YCUJIEHUE MAapHUKOBOTO 3 deKTa, pa3pyluieHue 030HOBOTO CJIOS.

Bomopon — snemeHT M mpocToe BewmecTBo. HaxoxaeHue Bomopona B
npupoae, (U3MUEeCKMe U XUMHUYECKHE CBOWCTBA, NPHUMEHEHHE, CIOCOOBI
noxydyeHus. Kucyiotel u comu.

MounsipHblil 00bEM ra3oB. Pacuérel N0 XUMUYECKUM YpaBHEHHSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pactBoputens. PacTtBOpBHI.
HacelieHHbIE M HEHACHILLEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIECTB B BOJE.
MaccoBas 10151 BelmecTsa B pacTBope. XUMUYECKHE CBOKMCTBA BOJAbl. OCHOBAHUA.
PoJib pacTBOpOB B IpUPOJE U B )KU3HU YEJIOBEKA. KpyroBopoT BOJbI B IPUPOAE.
3arpsi3HeHue NpUpPOAHbIX BoA. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccuduxarms neoprannueckux coeaumHenuid. Oxcuapl. Knaccudukanums
OKCHUJIOB:  coJiecoOpazywomme (OCHOBHbBIE, KHUCIOTHbIE, aM(OTepHbIE) U
HecosieoOpazytonme. Homenknmarypa oxcunoB. ®Dusznueckue M XUMUUYECKUE
CBOMCTBA OKCHUIOB. [losrydeHne OKCHIOB.

OcnoBanus. Knaccudpukanuss oOCHOBaHUM: IIENOYM U HEPACTBOPHUMBIE
ocHoBaHus. HomeHkiarypa ocHoBaHui. Du3nM4eCcKUEe M XMMHUYECKUE CBOKCTBA
OCHOBaHuu. [lonydyeHue ocHOBaHMM.

Kucnotel. Knaccuduxamus kucinot. Homenknarypa kucinot. Ouszndeckue u
XUMHUYECKHE CBOWCTBA KuCJIOT. Psapx akrtuBHoctn merawioB H. H. bekerosa.
IlonyyeHne KucIor.

Coim. Homenknarypa coneil. @PU3n4ecKUe U XUMUYECKUE CBOMCTBA COJIEH.
[lonyuenue conei.

['enernueckas CBA3b MEXAY KJIacCaMU HEOPTaHUYECKUX COCTMHEHHIA.

Xumuueckuit IKCnepumenm:

Ka4y€CTBEHHOE OIPEEICHNE COAEP KaHUs KHUCIOPO/1a B BO3yX€E, TOITyUEHUE,
coOupaHue, pacrno3HaBaHWE W H3YyUYEHUE CBOICTB KHUCIOPOJA, HAOJIOJIEHUE
B3aMMOJICUCTBUS BEUIECTB C KUCJIOPOAOM U YCIOBHUS BO3HUKHOBEHUS U
npeKpaiieHus ropeHust (mokapa), O3HaKOMJIEHHE C oOpa3lamMHu OKCHUAOB U
OMHMCaHUEe HMX CBOWMCTB, MOJyd€HHUE, COOUpaHUE, paclo3HaBaHHE U H3y4YEHHUE
CBOMCTB Bojgopoaa (ropeHue), B3auMo/ieiicTBrue Bogopoaa ¢ okcugaom meau (11)
(BO3MOXHO HCIIOJh30BaHNE BHUIEOMATEPUAIOB), HAOMIOACHIE 00Pa3Il0B BEIICCTB
KOJIMYECTBOM | MOJb, HCCIEIOBaHHE OCOOEHHOCTEH PAcTBOPEHHUS BEUIECTB C
pPa3IMYHON pPacTBOPUMOCTBIO, NPUTOTOBJIECHHWE PACTBOPOB C OIPEACIEHHOU
MacCOBOM JOJIEN PACTBOPEHHOTO BEUIECTBA, B3AUMOJCHCTBUE BOABI C METAIIIAMU
(HaTpyeM W KajbIeM) (BO3MOXKHO HCIIOJIb30BAaHHWE BHUACOMATEPHATIOB),



UCCJIeJOBaHNEe OOpa3I[0OB HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJII0/ICHHEe U3MEHEHUsS] OKPACKH MHAMKATOPOB B PACTBOPAaX KUCJIOT U ILEIOYEH,
u3ydeHue B3aumojeincTBusa okcuaa meau (ll) ¢ pactBopom cepHOl KHUCIIOTHI,
KHCJIOT C METalUlaMH, PEaKUMW HEUTpAIU3alMH, IOJy4EHUE HEPACTBOPHUMBIX
OCHOBAaHMUM, BBITECHEHUE OJHOTO METAUIA APYTUM M3 PacTBOPA COJIM, PEIICHUE
DKCIEPUMEHTAIBHBIX 334a4 10 Teme «BaxHelnmme KiaacChl HEOPraHUYECKHUX
COEIMHEHUI.

Iepuoanyecknit 3axkoH u Ilepuoamyeckass cucTeMa XHMHYECKHX
yieMmenToB JI. . MenneseeBa. CrpoeHrne aTtoMoB. XMMHYECKAsl CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIC PeaKIMU

[lepBble MOMBITKM KIACCU(PUKALIMM XUMUYECKUX 3yeMeHTOB. [loHsTne o
IpyINIax CXOJHBIX 3JEMEHTOB (LIEJOYHbIE U UIEJIOYHO3EMENbHBIE METalIbl,
raJIOr€Hbl, UHEPTHBIE T'a3bl). DJIEMEHTbI, KOTOPbIE 00pa3yroT aM(POTEPHBIE OKCUIBI
U TUAPOKCUIBI.

[lepnoanueckuii 3akoH. [leproinueckas cucteMa XUMUYECKHUX JIEMEHTOB /.
. Menneneea. KopoTkonepuonHas Y JJIMHHONEPHOAHAA  (POpPMBI
Ilepuoanueckoyt cucteMbl XumMudeckux dieMeHToB [[. M. Menpaeneesa. Ilepuoabl
yu rpynibl. OU3MYECKU CMBICI MOPSAKOBOIO HOMEpPA, HOMEpPOB IEpUOAa U
CPYIIBI 3JIEMEHTA.

Ctpoenne atromoB. CoctaB aroMHbIX siziep. M3oTonel. Diektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aToMOB TMepBbiX 20 XUMHUYECKUX DJIEMEHTOB
ITepnoguueckor cuctemsl . M. MenneneeBa. XapakTepuUCTUKA XUMHUYECKOTO
AJIEMEHTA M0 €ro 10JIoKeHuto B llepuoanueckon cucteme 1. . Mennaeneesa.

3aKOHOMEPHOCTH HM3MEHEHHUS paJhyca arOMOB XHMHYECKHX 3JIEMEHTOB,
METAUTMYECKUX U HEMETAIUIMYECKUX CBOMCTB MO IPYIIIAM U MIEPUOIaM.

3Hauenue [lepuoanueckoro 3akoHa u lleproanueckoil CUCTEMbBI XUMHUYECKHUX
AJIEMEHTOB Ui pa3BuUTUs Hayku U mpaktuku. J{. M. MenneneeB — y4€HbIA U
rpakJIaHWH.

Xumuyeckas cBs3b. KoBajieHTHast (MOJsIpHass M HEMOJISIpHAsi) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMHUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  oxkucieHuss. OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKLUU.
[Ipouecchl OKUCIEHUST U BOCCTAHOBJIEHU. OKUCIIMTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

u3ydeHue oOpas3lloB BEUIECTB METALIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCUIA IIMHKA C PacTBOPAMH KHUCJIOT W WIEJIOYE, MPOBEAECHUE OIBITOB,
WUTIOCTPUPYIOIIMX — MPUMEPBI  OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX  PEAKIIHMA

(ropeHue, peakiuu pa3aoKeHHsI, COCTUHCHUS ).
Mesrtcnpeomemmnule ceasu



Peammzanms MeXnpenMETHBIX CBSI3€M NMPU M3YYEHUM XMMHMM B 8 Kiacce
OCYILECTBIIIETCSI 4YEpPE3 UCIOJIb30BaHHE KAaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATHUM, TaK U MOHITUH, SIBISIOIMIMXCA CUCTEMHBIMU I OTAEIBHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01me ecTeCTBEHHO--HAYUHbIE MOHSATHUS: HAYYHbIN (PaKT, THUIIOTE3a, TEOPHs,
3aKOH, AaHaJdM3, CHHTE3, KIaCCU(PUKAIMA, NEPUOJUYHOCTb, HAOIIOJCHHUE,
DKCIEPUMEHT, MOJEIAPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHUE.

@dusnka: Marepus, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIMUJ,
M30TOIBI, PAAUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUECKUMN 3apsl, BELIECTBO, TEIO,
00BbEM, arperartHoe COCTOSIHHE BEIIECTBA, I'a3, (PU3NUECKUE BEIMUUHBI, €IUHULIBI
U3MEpEHUs, KOCMOC, IIJIaHEThI, 3BE€3/b1, CoHIIE.

buosorus: otocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
MOJIE3HBIE UCKOTIAEMBIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo n XuMHYeCcKasi peaKus

[lepnoanueckuii 3akoH. [leproinueckas cucteMa XUMUYECKHUX JIEMEHTOB /.
N. Menpneneea. CtpoeHue aroMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB
XUMUYECKUX DJJIEMEHTOB IEPBBIX TPEX IMEPUOJOB, KaIWsA, KaJIbLHUSI M UX
COCOUMHEHUI B COOTBETCTBMU C IIOJIOKEHHEM 3JIEMEHTOB B Ilepmoamueckoint
CHUCTEME U CTPOEHUEM UX aTOMOB.

CtpoeHre BemecTBa: BHIBI XMMHUYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTALIMYECKON PELIETKU U
BHUJa XUMHUYECKOM CBSI3U.

Knaccuduxaiuss 1 HOMEHKIIaTypa HEOPTAHUYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBAa BEUIECTB, OTHOCSIIMXCS K PpAa3jJU4YHBIM KJIaccaM HEOPTaHUYECKHUX
COEMHEHUI, TEHETUYECKAsA CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccuduxaryst XaMu4ecKuX peakiyii o pa3JIuyHbIM pU3HaKaM (110 YUCITY
U COCTaBY Yy4YaCTBYIOUMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(ddekry, Mo
U3MEHEHHUIO CTEMEHEH OKUCIIEHUS] XMMHUYECKUX 3JIEMEHTOB, IO 0OpPaTUMOCTH, IO
YUaCTUIO KaTaln3aropa). DK30- U SHI0TEPMUUYECKUE PEAKIIUU, TEPMOXUMHUUECKUE
YpaBHEHUS.

[lonsitue o ckopocTu xumuyecko peakuuu. [lonsitue 06 oOpaTUMBIX U
HEOOpATUMBIX XUMHUUECKUX peakiusx. [IoHsATHE O TOMOTEHHBIX U IeTepOTeHHBIX
peakuusax. I[louatue o karammse. [lonsTue o xumudeckom paBHoBecun. MakTopsl,
BIIMSIIOIIME HA CKOPOCTh XMMHUYECKOW PEAaKIHMH M IMOJOXKEHHE XUMHYECKOTO
paBHOBECHS.

OKHCIIMTENNLHO-BOCCTAHOBUTEIbHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTENbHO-BOCCTAHOBUTENbHON  peakuuu.  CocTaBiieHME  ypaBHEHUU



OKHCJIUTENbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMM C HCIOJb30BAHUEM METOJA
AIIEKTPOHHOTO OajaHca.

Teopust 2nEKTPOIUTHUECKOH TUCCOLUUAIMH. DIEKTPOIUTHI U HEIJIEKTP OJIUTHI.
KarnoHnsl, annoHsl. MexaHu3M IUCCOLMAlMKA BEIIECTB C Pa3jJMYHBIMU BHJIAMU
XUMHUYECKOH CBsI3U. CTeneHnp auccounanui. CUIbHBIE U CJIA0BIE AIEKTPOIIUTHI.

Peakunn noHHOTO OOMEHA. Y ClI0OBUS MPOTEKaHUS PEaKLIMd HOHHOTO OOMEHa,
NOJIHBIE W COKpAlEHHbIE HMOHHBIE ypaBHEHUs peakuuil. CBoiicTBa KHUCIOT,
OCHOBaHMHM M COJIEH B CBET€ MPEACTABICHUA OO0 DIEKTPOJUTHUYECKON
nucconnanuu. KauecTseHHbIe peakiny Ha HOHBL. [IoHATHE O THIPOIM3E CONIEH.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHUE C MOJEISMH KPUCTALUIMYECKUX PEIIETOK HEOPTaHUYECKHUX
BEUIECTB — METAUIOB M HEMETAUIOB (rpadura U anMasa), CJIOKHBIX BEIIECTB
(xJlopuaa HaTpHsl), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTH XUMUYECKOU PEeaKIUU
OT BO3JEWUCTBUS pPa3IUUHBIX (PAaKTOPOB, HCCIEAOBAHUE DIIEKTPONPOBO JHOCTH
pacTBOPOB BEILECTB, MPOLECCA IHCCOLMALMMA KHUCIIOT, WIEJIOYE M COJIEH
(BO3MOKHO  HKCIOJb30BAaHUE BUAECO MaTrepUaOB), TMPOBEJICHUE OIBITOB,
WUIIOCTPUPYIOIIMX ~ MPU3HAKKM MNPOTEKaHWs  peakiuii HMOHHOro oOMeHa
(oOpazoBaHue oOcaJKa, BbIJEICHUE Ta3a, OOpa3oBaHHWE BOJbl), OIBITOB,
WUTIOCTPUPYIOIIMX ~ IPUMEPBI  OKUCIMTEILHO-BOCCTAHOBUTEIBHBIX  PEAKLIHN
(ropeHue, peakluy pa3yIoKEHHsI, COEIMHEHUS ), PacllO3HABaHUE HEOPTAHUYECKHUX
BEIIECTB C TMOMOUIbIO KAUYECTBEHHBIX PEAaKUM HA HOHBI, PELICHHE
DKCIEPUMEHTAIIBHBIX 33]1a4.

HeMmeTanbl 1 UX cOeITUHEHUS

OOmas xapakTepucThka TajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTerneHu okuciieHus. CTpoeHue u (pusmyeckne CBOMCTBA MPOCTHIX
BEIIECTB — TaJloOreHoB. XHMHYECKHE CBOWCTBA Ha MPHUMEPE XJOpa
(B3aMMOJEHCTBUE C METAUIaMM, HEMETaUlaMH, Ieoyamu). XJIOpPOBOJOPO/I.
CoJisiHasE KMCJOTa, XMMUYECKHE CBOMCTBA, MOJy4YEHUE, NpuMeHeHue. [leicTBue
XJIOpa U XJOPOBOJOPOJAa HA OPraHU3M 4YeJoBeKa. BaxHeuime XJIOpuabl U UX
HaXOK/JIEHUE B MIPHUPO/IE.

O6mras xapakrepuctuka 371eMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (pu3ndeckue CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOJaH CEPbl. AJNIOTPOIHBIE MOAUPHUKAIIMN KUCIOPOIa
U cepbl. XUMHUUeckue cBoiicTBa cepbl. CepoBOaOPOI, CTpOeHUE, HU3NUEeCKue U
XUMUYECKHE CBOMCTBA. OKCUIBI CEPhI KAK MPEICTABUTENN KUCIOTHBIX OKCUIOB.
CepnHas kucioTa, (Qu3nUeckue MW XUMHYECKHE CBOWcTBa (0OImmMe Kak
NpeICTaBUTENsl Kilacca KUCIOT M creuupuueckue). XUMHUUECKHE peakiHH,
JeXKalMe B OCHOBE MPOMBIIUIEHHOTO CMoco0a MOMydeHUs] CEpHON KHCIOTHI.
[Ipumenenue cepHoi KUCAOTHI. COJIM CEpHOM KUCIIOThI, KAYECTBEHHAsI PEAKIIUS Ha



cynbdar-uon. HaxoxxneHue cepbl U e€ COCAMHEHUN B MpUpoje. XUMHYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpelbl COENMHEHUSMH Cepbl (KUCIOTHBIE OK[IU,
3arpsi3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €0 MPEI0TBPAILICHUS.

OO6mas xapaktepuctuka 3meMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIEC CTENEHU OKUCIIEHHSA. A30T, paCIpOCTPAaHEHUE B MPUPOJIE,
duznueckue U XumMuIeckue cBoiictea. KpyroBopotazora B mpupojae. AMMHUAK, €ro
du3nyeckre U XUMUYECKHUE CBOMCTBA, MoJTydyeHue U mpuMeHenue. Coau aMMoHuUs,
uXx (pu3MYecKue 1 XUMHUECKHe CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHUS. A30THas KHCJIOTa, €€ MOJydyeHUe, (PU3NYecKHe U XUMUYECKUE
cBOMcTBa (00IME Kak TMPEACTAaBUTENSA Kiacca KHUCIOT W cruenuduyueckue).
Hcnonb3oBaHue HUTPATOB M COJIGH aMMOHHMA B KauyeCTBE MHUHEPAJIbHBIX
ynoOpeHuil. XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH Cpe/lbl COCAMHEHUSIMU a30Ta
(KMCJIOTHBIE JOXAM, 3arpsi3HEHHE BO3AyXa, MOYBbI M BOJN0EMOB). Docdop,
auoTponHble Moaupukauun (ocdopa, puanUecKkue U XMMHUYECKUE CBOMCTBA.
Oxkcun hocdopa (V) u pochopHas kuciaota, puznueckrie 1 XUMHUIECKHUE CBOMCTBRA,
nosyuenue. Mcnonb3oBanue pocdaroB B kKauecTBE MUHEPAIbHBIX Y0OPEHHUI.

OO6uras xapakrepuctuka 371eMeHTOB |VA-rpymnmbel. OcoOOEHHOCTH CTPOEHUs
aTOMOB,  XapakTepHbIE  CTENEHU  OKHUCJEHUS.  YTJEepoJ,  aUIOTPOIHbIE
Moau(UKalKK, pPacupoCTpaHEHWEe B MpUPOAE, (PUIUYECKHE U XUMUYECKUE
cBoiicTBa. Ancop6uusi. Kpyrosoport yriaepoaa B mpupojae. OKCHJbI yriaepoa, ux
busznueckue MW XUMUYECKHE CBOWCTBA, JCHCTBUE Ha JKHUBBIE OPraHU3MBI,
MOJIyYCHHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbl, CBA3aHHBIE C OKCHUAO0M
yraepoaa (1V), rumore3a TI00aTbHOTO TMOTEIICHHWS KJIMMara, MapHUKOBBIN
s dekt. YrosbHas KUCIOTa U €€ COJIM, UX (PU3NYECKUE U XMMUYECKHE CBOMCTRA,
nojyueHue u npumeHeHue. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM
XO35IUCTBE.

[lepBoHauanbHbIE NOHATHS 00 OPraHUYECKUX BEILIECTBAX KAK O COEIMHEHUSAX
yriaepoja (MeTaH, 3TaH, STUJIEH, alleTUJICH, STaHOJ, TJMIIEPUH, YKCYCHAs! KHCJIOTA).
[IpupoHbIE HMCTOYHHUKU YIJI€BOJOPOJOB (Yyrojb, MNPUPOAHBIN Tra3, HePTh),
OPOAYKTHI UX TepepadoTku (OEH3MH), MX POJib B OBITY M MPOMBIILIIEHHOCTH.
[lonsiTe 0 OMOIOTUYECKH BaXKHBIX BELIECTBAX: KUPaX, OCNKax, yrieBogax — U UX
poIM B OKM3HM 4YelloBeKa. MarepuaibHO€ €IMHCTBO OpPraHUYEeCKUX U
HEOPTaHNYECKUX COCITUHCHHM.

Kpemuuii, ero ¢Qusuueckne W XUMHUYECKHE CBOWCTBA, TOJyUCHHE U
npuMenenre. CoeauHeHuss KpeMHus B mpupoje. OOmme mpeacTaBicHUs 00
okcuae kpemuans (1V) u kxpemHueBout kuciore. CHUIMKATBI, X HCIIOJIh30BaHUC B
OBITYy, B MPOMBIIIJICHHOCTH. BaxkHeHIlne CTpOUTENbHbIE MaTepualibl: KepaMuKa,



CTEKJIO, IIEMEHT, O€eTOH, kene300eToH. [Ipo6iaeMbl 6€30MmMacHOTO WCTIOIB30BaAHUS
CTPOUTEINIbHBIX MAaTEPHUAIIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuit IKCnepumenm:

u3ydeHne o0pa3oB HEOPTAHUIECKHUX BEIIECTB, CBOMCTB COJISTHOM KUCTIOTHI,
MPOBE/IEHUE KaYECTBEHHBIX PEAKINI HA XJIOPUI-UOHBI U HAOIIOJEHUE IPU3HAKOB
WX TPOTEKAaHHUS, OMbBITHI, OTpaxkarolme (U3NYECKUE W XUMUYECKHE CBOMCTBA
TaJOr€HOB W WX COEAMHEHWH (BO3MOXHO HCIOJIb30BaHUE BHUICOMATEPHUAIIOB),
O3HAKOMJIEHHME C oOOpa3suamMu XJOpUAOB (TaJOT€HUAO0B), O3HAKOMIICHHE C
oOpasuamMu  ceppl M €€ COEAMHEHHAMH (BO3MOXKHO  MCIIOJIb30BaHUE
BUJIeOMaTepUaioB), HabIOIeHUE TIpoIlecca OOYIIIMBaHUS caxapa Mo/l JeHCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI, H3YYEHHE XUMHYECKUX CBOWCTB
pa30aBIIEHHOM CEpPHOM KUCIIOTHI, IPOBECHUE KaU€CTBEHHOW PEaKlMu Ha CyJb(hart-
MOH M HaOJIOJIEHUE TpHU3HAKa €€ MPOTEKaHUsl, O3HAKOMJICHHE C (U3UYECKUMU
cBoiicTBaMM a3oTa, ¢ocdopa M MX COENMHEHUH (BO3MOMXKHO HCMOJBL30BAHUE
BUJI€OMATEpUaAoOB), 0Opa3uamMu a30THBIX U POCHOPHBIX YA0OPEHHI, OIyUEHHUE,
coOupaHue, pacrno3HaBaHME U U3YYEHUE CBOWCTB aMMHakKa, HPOBEICHUE
KaueCTBEHHBIX PEaKIMii HA MOH aMMOHUA U (ocdaT-uoH U U3YyUYCHHE TTPU3HAKOB
UX IPOTEKAHUS, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEIBIO
(BO3MOKHO  HCIIOJIb30BAaHUE  BUACOMATEPUAIOB),  H3yYE€HUE  MOJeENeH
KPUCTAUTMUYECKUX PEIIETOK anMasa, Tpadura, ¢yiepeHa, O3HAKOMIIEHHE C
MPOIECCOM aACOPOIMKU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, NOJyueHHEe, COOMpaHue, paclno3HaBaHUE U U3YUCHHE
CBOWCTB YIJIEKHCIIOTO Ta3a, MPOBEJACHNE KaueCTBEHHBIX PEaKIMid Ha KapOoHAT U
CWIMKAT-UOHbl M M3YYCHUE TMPHU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHHUE C
MPOJYKIIMEN CWIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHUE 3KCHEPUMEHTAIbHBIX
3a/1a4 Mo TeMe « BaxHellme HeMETaIUIbl U UX COECAUHEHUS.

MeTaJJIbl U X COEAMHECHUS

OO6u1as xapakTepUCTHUKAa XUMUYECKUX AJIEMEHTOB — METAIUIOB HA OCHOBAHUU
ux mnojioxkeHusi B Ilepuonuueckoil cucrteme xumuueckux osnemeHtoB JI. W.
MenpeneeBa u ctpoenusi aroMoB. CTpoeHue MeTauioB. Merauueckas CBsI3b U
METAUIMYECKAA  KPUCTAUIMYECKAsT  PEIIETKA.  DJEKTPOXMMHYECKHWA P
HanpspDKeHUH MeTauioB. Ousndeckue U XUMUYECKHE CBOCTBa MeTawioB. OO1mme
crocoObl moslydeHus MeTauioB. [loHsiTHE O KOPPO3MM METAUIOB, OCHOBHBIE
CIOCOOBI 3ammThl UX OT Koppo3uu. CiutaBwl (CTaab, YYTyH, JIOPATIOMHHHM,
OpoH3a) U UX MPUMEHEHHUE B OBITY M MPOMBIILICHHOCTH.

[[lenoyHble MeTaJUIBL: MOJOXKEHUE B [lepnoanyeckoil cucTeMe XUMUYECKHUX
anemeHtoB . M. MenpaeneeBa, CTpOCHUE MX aTOMOB, HaXOXXJACHHUE B MPUPOJIE.
du3nyeckne 1 XUMUYECKHUEe CBOMCTBA (Ha mpuMepe HaTpus U Kamms). OKCHUIIBI U



TUAPOKCUABI HaTpusa W Kanmus. [IpuMeHeHue MIETOYHBIX METAUIOB M UX
COEJIMHEHUH.

[llenouyHo3eMeENbHBIE METAUIBI MAarHUi W KaJIbLMU: IIOJIOKEHUE B
[lepnonnueckon cucreme xumuueckux snemeHToB . M. MenneneeBa, cTpoeHue
MX aTOMOB, HaX0XJeHue B pupoae. Du3zndyeckue 1 XuMu4eCK1ue CBOMCTBA MarHUs
U Kanbuus. BaxHeilmme coenuHeHUs Kaiblus (OKCHJI, THAPOKCHUI, COJH).
XKécTKoCTh BOABI U CITIOCOOBI €€ YCTpaHEHHUS.

AnroMuHMIN: 0JI0keHUE B [leproinueckoi cucTeMe XUMHUYECKUX JIEMEHTOB
J. . MenneneeBa, CTpOCHHE aroMa, HaxOXKJAeHUE B npupojne. Pusnyeckue u
XUMHYECKUE CBOMCTBA alOMUHUSA. AM(OTEpHBIC CBONCTBA OKCHIA U TUAPOKCHIA
AITFOMHUHMUSL.

Keneso: nosoxenue B [leproinueckoit cUCTEME XUMUYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHME aTrOMa, HAXOXJAEHUE B mnpupone. dPuznueckue u
XUMUYECKHE CBOMCTBA keme3a. OKcuibl, TuApoKcH bl ¥ cosn kene3a (1) u xxenesa
(1), ux cocTaB, CBOWCTBA U TOJyYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHME C oOpa3llaMM METAUIOB M CIUIABOB, UX (PU3UUECKUMU
CBOWMCTBaMM, U3Y4YEHHE pE3yJbTaTOB KOPPO3UU METALIOB  (BO3MOKHO
UCIIOJIb30BaHUE BUAEOMATEPUANIOB), OCOOEHHOCTEH B3aUMOJCHCTBUSA OKCHJIA
KaJdblMsl W HATpHsl C BOJAOM (BO3MOXKHO HCIIOJb30BaHHE BUIECOMATEPUANIOB),
HCCJICIOBAHUE CBOMCTB KECTKOW BOJIBI, MPOLIECCA TOPEHUSA KEJIe3a B KUCIOPOJIE
(BO3MOKHO  MCIIOJIb30BaHME  BUJIEOMATEPHUATIOB), MPHU3HAKOB MPOTEKAHUS
KAYECTBEHHBIX PEaKUWii HA MOHBI: MarHus, KaJbLHs, AIFOMUHUSA, IUHKA, JKEJIe3a
(I u xene3a (111), meau (I1), HaGnrOIEHNE W OMUCaHKE TIPOIIECCOB OKPAIIMBAHUS
IUIAMEHU HOHAaMU HATpUs, Kalusig W Kaiblug (BO3MOXHO MCIOJb30BaHNE
BUJI€OMATEpUAIIOB), UCCIIEI0OBAaHIE aM(POTEPHBIX CBOMCTB THIPOKCHUIA ATFOMUHUS
Y TUAPOKCHUIA IMHKA, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme « BaxHeime
METAJUIbI U KX COECTUHEHUS .

XuMHUA U OKPYKAKOIIAs cpeaa

BemectBa u marepuansl B IOBCEIHEBHOM XU3HU 4elloBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB U XUMHUYECKUX peakiuil B ObITy. [lepBas momours npu
XUMUYECKUX 0KOTaX U OTPABIICHUSX.

XUMHUYECKOEe 3arpsi3HEHUE OKpY»Karollel cpefpl (MpeaenbHasi JoImyCcTuMast
KOHIIEHTpauus BewecTs, gaiee — [1JIK). Poas XuMum B pemieHnH 3K0JI0THY €CKUX
npooJiem.

Xumuueckuut IKCnepumenm:

u3ydeHne oO0pa3loB MarepuaioB (CTEKJIO, CIUIABBI METAIOB, MOJMMEPHBIC
Marepuabl).

Mescnpeomemnwle ceasu



Peammzanms MeXnpenMEeTHBIX CBSI3€M NMPHU M3YYEHUM XMMHMM B 9 Kiacce
OCYIIECTBJSIETCST 4Yepe3 MCIOJb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATHUM, TaK U MOHATUH, SABIIIFOLMXCSI CUCTEMHBIMU JUJIs1 OTAEIBHBIX ITPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01me ecTecCTBEHHO-HAYYHBIC MOHSATHUS: HAYYHBIA (aKT, THIOTE3a, 3aKOH,
TEOpHsl, AaHAIW3, CHUHTE3, Kiaccu(uUKaluus, MEPUOJUYHOCTb, HAOIIOJCHHUE,
DKCHEPUMEHT, MOJEIUMPOBAHUE, W3MEPEHHUE, MOJIEIb, SBICHUE, NapHUKOBBIN
3 eKT, TEXHOJIOT U, MaTEPUAIIBI.

@dusnka: Marepus, aroM, 3JIEKTPOH, NPOTOH, HEWTPOH, WOH, HYKJIMI,
WU30TOINBI, PAAUOAKTUBHOCTB, MOJIEKYNA, JJIEKTPUYECKUN 3apsii, NPOBOJIHHUKH,
NOJIYIIPOBOJHUKH, JUAJIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TENO, OOBEM,
arperaTHoe COCTOSTHHE BEILIECTBA, I'a3, PACTBOP, PACTBOPUMOCTb, KPUCTAIUIHY ECKasI
peléTKa, CIulaBbl, (U3MUECKUE BEIUUYMUHBI, €AUHUIBI MU3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE31bl, COJHLE.

buonorus: ¢orocunTe3, apixaHue, 6uocdepa, F3KOCHUCTEMA, MUHEPAIbHBIC
y10OpEeHusi, MUKPOXJIEMEHThI, MAaKPOAJIEMEHTHI, MUTATEIbHbIE BELLIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpPAIbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOTIAEMBIE, TOIUIMBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMHHOCTHBIE PE3YJIbTATHI

JIngyHOCTHBIE pE3yibTaThl OCBOCHHUS IIPOTPAMMBbI OCHOBHOTO OOIIETro
oOpa3oBaHusl JOCTUTAIOTCA B XOJA€ OOy4YeHHs] XMMUU B €IUHCTBE Y4EOHOU U
BOCTIUTATEIILHOM IEATEIHHOCTA B COOTBETCTBUU C TPATUITMOHHBIMU POCCUNCKUMHU
COLIMOKYJIbTYPHBIMH W JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH, TPHUHSATHIMA B
oOIllecCTBE TMpaBWIAMU W HOPMaMu TOBEACHHS W CIOCOOCTBYIOT Mpolieccam
CaMOIIO3HAHHUS, CAMOPA3BUTHS M COLMATM3AINH 00YJarOIIUXCSI.

JIngaHOCTHBIE  pe3yJabTaThl  OTPAKAIOT TOTOBHOCTH  OOYYarOIMIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW TIO3WUTHBHBIX IIEHHOCTHBIX OpHCHTAlMK U
pacumpeHre OIbITa ASITEIIbHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOTO BOCITUTAHMS:

LEHHOCTHOT'O OTHOIIEHUS K OTE4ECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HACJIEJIMIO, TMOHMMAaHWs 3HAYECHHUS XUMHUYECKOW HAYKH B >KU3HU
COBPEMEHHOTO O0OIIeCTBa, CIOCOOHOCTH BJIAJACTh IOCTOBEPHON MHMOpPMAIHEH O
NEPEAOBbIX JOCTHKEHUSAX U OTKPBITHSIX MHUPOBOM M OTEYECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA,

2) TPa’KIAHCKOT0 BOCTIMTAHUS:

MPEACTABICHUSI O COUMAIbHBIX HOPMax M MPaBWIAX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJUIEKTHUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-HCCIICOBATEIbCKON, TBOPYECKOM ©  JIPYrUX BHAAX
JeSTEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOW COBMECTHOM ACSITEIHHOCTH MPHU
BBITIOJTHEHUU YYEOHBIX, TIO3HABATENbHBIX 3a/1a4, BBIMOJHECHUH XUMHUYECKUX
HKCTIEPUMEHTOB, CO3/IaHNU YUEOHBIX MPOEKTOB, CTPEMJICHUS! K B3aUMOIIOHUMAHHIO
W B3aMMOIIOMOINM B TpOIECCe ATOM Y4eOHOW MAeATENLHOCTH, TOTOBHOCTHU
OIIECHMBAaTh CBOE TMOBEACHUE U TOCTYNKA CBOUX TOBAPHUILEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBUI MOCTYNKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSI .

MHUPOBO33PEHUECKUE TPEACTABICHUS O BEUIECTBE U XMMHUUYECKOW pEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTaBJISIOIINE
OCHOBY Il IOHUMAaHUSI CYIIIHOCTU HAYYHOW KapTUHBI MUpPA, PEACTaBJICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3aUMOCBA3SIX YEJIOBEKA C
MIPUPOJTHOU CPEAOH, O POJIM XMMHUHU B IO3HAHUU ATUX 3aKOHOMEPHOCTEM;

MO3HABATE/IbHbIE MOTHUBBI, HAMPABJICHHBIC HA MOJIYYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOAUMBIE Ui OOBsICHEHHUS HAO0JII0aeMbIX MPOIECCOB U SIBJICHU,
MO3HABaTEIbHOM, MH(QOPMAIIMOHHON M YMUTATEIbCKOW KYJIbTYpbl, B TOM YHCJIEC
HABBIKOB CaMOCTOSITEIbHOM paboThl C y4eOHBIMM TEKCTaMHU, CHPaBOYHOMU



JUTEPATypOi, JOCTYIMHBIMH TEXHHUYECKUMHU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYYEHMIO M TO3HAHHWIO, JIF0O03HATENbHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K €aMOOOpa30BaHMIO, TMPOEKTHOM U  HUCCIEeN0BaTeNbCKOU
JESTEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPAaBICHHOCTH W YPOBHSA 00y4YeHUS B
JlabHEUIIeM;

4) popMupoBaHNs KYJIbTYPbI 310POBbSI.

OCO3HAaHHE LEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3/I0pOBbIO, YCTAHOBKHM Ha 3J0pOBBIA 00pa3 >KU3HHU, OCO3HAHUE MOCIEICTBUNA U
HEMPUSITHE BPETHBIX MPUBBIYEK (YIOTPEOICHUS AIKOT0JIsI, HAPKOTUKOB, KypEHUs),
HEOOXOJIMMOCTH COOJIIOJICHUS] TpaBWi O€30MacHOCTA MpU  OOpalIeHUu C
XUMUYECKUMU BEUIECTBAMHU B OBITY U PEaTbHOM KU3HU;

5) Tpy10BOTO BOCTIMTAHMSA:

MHTEpEC K MPAKTUYECKOMY U3YyUEHHUIO IPOQecCuil U Tpyia pa3IMdyHOTO poJa,
YBOKEHUE K TPYAy U pe3yibTaraM TPYAOBON JEATEIbHOCTH, B TOM YMCJIE Ha
OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUU 10 XHUMHH, OCO3HAHHBIM BBIOOD
VHAUBUIYaTbHON TPACKTOPHH MPOJOJDKEHUS 00pa30BaHMsI C Y4ETOM JIMYHOCTHBIX
MHTEPECOB U CTIOCOOHOCTH K XUMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHenHo#i mpodhecCUOHaIbHOM 1EATENbHOCTH U Pa3BUTHSL HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJalTUPOBATHCS B NMPO(ecCUOHATLHOM CPEE;

6) K0JIOrMYeCKOro BOCIIUTAHUS:

HKOJIOTMYECKH 1I€JIeCOO0pa3HOE OTHOILUEHHE K MPHUPOJIE KaK HCTOUHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHMS, TOHUMAHKUE LIEHHOCTH 3/I0POBOTO U
0e3omacHoro oOpa3a >KHM3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY
buznuecKkoMy M TMCUXUYECKOMY 3J0POBbIO, OCO3HAHUE LIEHHOCTU COOJIIO/ICHUS
npaBui 0€30MaCHOTO MOBEICHUs ITPU padoTe ¢ BEUIECTBAMH, a TAK)KE B CUTYyalIUsIX,
YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIFOEH;

CIIOCOOHOCTH MPUMEHSATh 3HAHUS, MOJydaeMble MPU U3YyYECHUU XUMUH, JJIs
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYXKAIOUIEH PUPOTHOU CPEIOH, IS TOBBIIIEHUS
YPOBHSL  3KOJIOTMUECKOW  KYJIbTYpbl, OCO3HaHHUsS TJIOOQILHOIO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM U MyTel WX pElIeHUs MOCPEACTBOM METO/JIOB XHUMUH,
HKOJIOTUYECKOTO MBIILICHUS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOU U COLMAIIbHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe MeranpenMeTHBIX pe3yJbTaTOB BBIJIEISIOT 3HAYKUMBIC IS
bopMHUpOBaHUS MHPOBO33PCHHS OOIICHAy4YHBbIC TMOHATHS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, GaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYTOE. ), KOTOpPbIE
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpEAMETax W IMO3BOJIIIOT Ha
OCHOBE 3HaHHUM M3 3TUX MPEAMETOB (HOPMUPOBATH MPEIACTABICHUE O IETOCTHOM



HAYYHOU KapTHWHE MHpA, U YHUBEpCATbHbIC YUeOHbBIC AeHCTBUS (T0O3HABATEIbHbIC,
KOMMYHHUKaTHUBHBIC, PETryIATHBHBIC), KOTOphIE oOecmeduBaroT (popMHUpOBaHUE
FOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIJAHUPOBAHUIO U OCYIIECTBJICHUIO Y4E€OHOMU
NEATEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE HelCTBUS

ba3oBble JlornyecKkue 1eCTBUA:

YMEHHUSl UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINUICHUS TPU OCBOCHUU
3HAHUU: PACKPBIBATh CMBICI XUMUYECKUX MOHSITHI (BBIICISATH UX XapaKTEpPHbIE
MPU3HAKY, YCTAaHABJIMBATh B3aUMOCBSI3b C JPYTMMH MOHSATHUSIMU), UCTIOJIb30BaTh
MOHATHUS 1711 00BICHEHUS OTACIBHBIX (DAKTOB W SIBJICHUM, BRIOMpPATh OCHOBAHUS U
KpUTEPUU I KJIACCU(PUKAIMU XUMHUYECKUX BEIIECTB M XMMHUYECKHUX PEaKIuH,
yCTaHaBJIMBATh MPUYUHHO-CJICJCTBEHHBIE CBSI3U MEXJY OOBEKTAaMU H3Yy4ECHUS,
CTPOUTH JIOTUUECKUE pacCyXICHUs (MHIYKTUBHbBIC, JEAYKTUBHBIE, IO aHAJIIOTUN),
JIe7aTh BBIBOJIbI U 3aKJIFOUCHHUS;

YyMEHUE TPUMEHSATH B TMPOIECCE IMMO3HAHUS TOHATUS (NIPEAMETHBIE U
MeTanpeaMETHbIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOIEIIN, UCTIOJIb3YEMbIC B XUMUH,
peoOpPa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUHU MOJIEIbHBIE PEICTABICHUS —
XUMUYECKUI 3HAK (CUMBOJI JJIEMEHTA), XUMUYeckas (opMmysia W ypaBHEHHE
XUMHUYECKOM peakiu — MPU PEIICHUH y4eOHO-TT03HABATENbHBIX 33/1a4, C YUETOM
ATUX MOJIEIBHBIX MPECTABICHUN BBIABIISThL U XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUECKUX BEIIECTB U XUMUYECKUX PEAKIIUA,
BBISBJISITE  OOIME 3aKOHOMEPHOCTH, MPUUYMHHO-CJICACTBEHHbIE CBSI3U W
MPOTUBOPEUHUS B U3Y4AEMbIX MIPOIIECCaX U SIBJICHUSIX.

ba3oBbie ucciieqoBarebCKue JeCTBUS !

YMEHHUE HCIIOJb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI i1 (DOPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPaBUILHOCTH BHICKA3bIBAEMBIX CY>KJICHHIA;

MpUOOpETEeHNE ONbITa MO IUIAHUPOBAHUIO, OPTaHU3AMK W TPOBEICHUIO
YUYCHHUECKUX DJKCIIEPUMEHTOB, YMEHHE HAOJII0aTh 3a XOJIOM IIpoliecca,
CaMOCTOSTEILHO MPOTHO3UPOBATh €ro pPe3yibTar, PopMyaupoBaTh 0000IIECHUS U
BBIBO/JIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OTIBITA, UCCIICIOBAHUS, COCTABIISATh OTUET
O TMPOJIeTTAaHHON padoTe.

Pabora c undopmanueii:

yMEHHE BBIOMpATh, AHATU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIIHIO
pa3IMYHBIX BUAOB U (POpM IpeACTaBICHUS, MTOTYy4aeMyIO U3 Pa3HbIX HCTOUYHHKOB
(HaygHO-TIOMYJISIpHAsl  JUTEpaTypa XUMHYECKOTO COJEpKaHHs, CIPaBOYHbBIC
nocobusi, pecypchl VHTepHeTa), KpUTUYECKUA OIICHUBATH IMPOTHUBOPEUHBYIO U
HEI0CTOBEPHYIO HHPOPMAITHIO;



YMEHHE NPUMEHATh PA3JIMYHbIE METOJbI U 3aPOChl MPHU MOUCKE U OTOOpE
UHPOPMAIIUM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOJIUMBIX I BBINOJHEHUS
y4€OHBIX U MTO3HABATENbHBIX 33/1a4 ONPEIEIEHHOTIO THUIIA, TPUOOPETEHUE OMbITA B
o0facTd HCMOJb30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYPOI aKTUBHOT'O UCIIOJIb30BAHUS PA3JINYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTENBbHO BIOUPATh ONTUMATIBHYIO (POpMY MPEACTABICHUS HH(DOPMALUU U
WUTIOCTPUPOBATh PEIIAEMbIE 33JauyMd HECJIOKHBIMU CXEMaMH, JuarpaMmMaMu,
apyrumu popMamu rpaduky ¥ UX KOMOMHALUSMU;

YMEHHE HCHOJIb30BaTh M aHAJIM3UPOBATH B IMpoOLECCE Y4eOHOU H
UCCJIEI0BATENbCKOM IeITEIbHOCTH UHPOPMALIMIO O BIUSHUM ITPOMBIILIEHHOCTH,
CEINbCKOTO XO35MCTBA M TPAHCIIOPTAa HA COCTOSIHUE OKPYXKAKOLIEH MPUPOIHOU
Cpensbl.

KomMMmyHMKaTHBHBIE YHUBEpPCaJIbHble Y4eOHbIE 1eHCTBHS:

YMEHHs 3a7aBaThb BOMPOCHI (B Xoj€ auaiora u (WIiM) OMCKYCCHUHU) TIO
CyLIECTBY  OOCyXmaeMoil Tembl, (OpMyIMpoBaTh CBOU  MPEAJIOKECHHUS
OTHOCHUTEJIbHO BBINIOJIHEHUS MTPEAJIOKEHHON 3a/1a4H;

YMEHHUS  TPEJCTABIATh  IOJyYEHHBIE  PE3yJIbTaThl  O3HABATEIbHOM
NESATEIbHOCTU B YCTHBIX M TNHUCBMEHHBIX TEKCTax; JelaThb MPE3CHTAIUI0
PEe3yIAbTaTOB BBIMOJHEHHUS] XUMHUYECKOTO 3KCIEpUMEHTa (JIAOOPATOPHOTO OIBITA,
J7a00paTOpHOM pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEUIECTB, Y4€OHOTO MIPOEKTA);

yMEHHUS Y4eOHOrO COTPYIHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEIbHOM U HCCIEAOBATENbCKOM  JEATENILHOCTH MPU  PELICHUH
BO3HUKAIOIIMX MpoOJieM Ha OCHOBE yuyéTa OOIIMX MHTEPECOB M COTJIACOBAHMS
no3uimii (00CcyxaeHusi, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMbD», KOOPAUHALIMS
COBMECTHBIX JCHCTBUM, ONpelNeJeHUe KPUTEPUEB MO OLIEHKE KayecTBa
BBITIOJTHEHHOM pabOThI U IPYTHE).

PeryasiTuBHble YHHBepPcaJIbHbIEe YUeOHbIE JeCTBUA:

YMEHHUE CaMOCTOSITEIbHO OMpPEAENsATh LEMU JEATEIbHOCTH, IJIAHUPOBATH,
OCYILECTBIIATh, KOHTPOJUPOBATh U NMPU HEOOXOJUMOCTU KOPPEKTHUPOBATH CBOIO
NesITeNIbHOCTh, BbIOUpaTh HanboJiee 3pPekTrBHbIE CIOCOODBI pElIeHUs! YUeOHbIX U
MO3HABATENbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBISATh WM KOPPEKTUPOBAThH
MPEJIOKEHHBIA AITOPUTM JEUCTBUM NPU BBINOJHEHUW 33JaHUM C Y4ETOM
MOJIy4Y€HHS HOBBIX 3HAaHUWA 00 M3ydaeMbIX OOBEKTaX — BELIECTBAX M PEaKLUsX,
OIICHUBAaTh COOTBETCTBHE IOJYYEHHOTO pe3yibTara 3asBJICHHOW IIETH, YMEHHUE
UCII0JIb30BaTh M aHAIM3UPOBATh KOHTEKCTHI, IIPEJIaraéMble B YCIOBUHU 3a/IaHUM.

INPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe mnpeaMeTrHbIX peE3yabTaTOB IO OCBOEHHUIO O0053aTEIbHOTO
COJIep>KaHWs, YCTAaHOBIIEHHOTO JaHHOUW (denepanbHON paboueld mporpammoi,
BBIJICIISIIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



neucTBul, cnenuduyeckue s OpeaMEeTHOM oOnactu  «XuMHs», BHJIbI
JNEATENIbHOCTH MO  IOJYYEHUID HOBOTO 3HAHWSA, €ro  MHTEPIpETaluu,
npeoOpa3oBaHUIO U MPUMEHEHHIO B PA3JIMIHBIX YICOHBIX M HOBBIX CUTYaITUSX.

K koHiry oOyuenus B 8 kj1acce nmpeMeTHbIE pe3yabTaThl Ha 6a30BOM YpOBHE

JOJDKHBI OTPaXKaTh C(HOPMUPOBAHHOCTD Y OOYUAIOITMXCS YMEHHIA:

e PpacKpbIBAThb CMBICI OCHOBHBIX XMMHWYECKUX MOHSATHI: aTOM, MOJIEKYJIA,
XUMHAYECKUM DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEIIECTBO, CMECH
(0IHOpOIHASI U HEOJTHOPO/IHAA ), BAJIGHTHOCTh, OTHOCHUTEIbHASL AaTOMHAS U
MOJIEKYJISIDHAsE Macca, KOJMYECTBO BENIECTBA, MOJIb, MOJIpHAs Macca,
MacCcoBas JI0JIs1 XUMHYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJIIPHBIN 00BEM,
OKCHUJl, KHCJOTa, OCHOBAaHUE, COJb, JIEKTPOOTPHULATEIBHOCTh, CTEICHb
OKUCJICHUSI, XUMUYECKas peakius, KiIacCU(pUKaIMs peaKiui: peakiuu
COCIMHEHUSI, PEAKUMU Pa3JIOKEHUs, PEAKIUU 3aAMEIICHUS, PEaKIUU
00MeHa, 9K30- U SHAOTEPMUUYECKHUE PEAKIUH, TEIIOBOM 3P dEeKT peakiiuu,
AIpO aroMa, BJEKTPOHHBIN CIIOM aroMa, aroMHas OpOWTalb, PaauycC
aToMa, XMMHYECKas CBS3b, MOJISIPHAS U HEMOJSIpHAs KOBAJICHTHAS CBSI3b,
MOHHAs CBSI3b, MOH, KATUOH, aHUOH, PAaCTBOP, MACCOBAsl JI0JI1 BEIIECTBA
(MpOI1IEHTHAs KOHIIEHTpAIKs1) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX TMOHSATAU U
MPUMEHSTh 3TU MOHATHUS NPU ONMKUCAHUHU BEIIECTB U UX MPEBPALLCHUN;

e HCTIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY ISl COCTaBjieHUS (HOpMYI
BEILIECTB U YPABHCHUIN XUMUYECKUX PEAKIIUM;

e OIpPEIEIATh BAICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKHCJICHHMS  JJIEMEHTOB B  OWHApHBIX  COCIHMHCHHSX,
MPUHAJIEAKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy COEAWHEHHU IO
dbopMynaM, BHUJ XUMHUYECKOW CBA3M (KOBAJCHTHAas W WOHHAasi) B
HEOPraHUYE€CKUX COCAUHCHUSIX;

e packpsiBatb cmbica llepuomnueckoro 3akona JI. W. Menpneneesa:
JIEMOHCTPUPOBATh MOHUMAHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJIoKeHus B [lepuoanueckoin cucreme,
3aKOHOB COXPAHEHUSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HHUsI, 3aKOHa ABOTajpo;

e ONUCHIBATh M XapakTepu3oBaTh TaOiuuHyro ¢opmy Illepuoanyeckoit
CUCTEMBl XMMHUYECKHUX DJIEMEHTOB: pa3ivyaTh IOHATHS «TJIABHAs
noarpynna (A-rpymnmna)» u «mnod6ounas noarpynna (b-rpynmna)», mansie u
OoJbIIE€ TIEPUOJIBI, COOTHOCHUTH OOO3HAYEHHUS, KOTOPHIE HUMEIOTCS B
tabmuie «lleproguueckas cuctema xumudeckux smementoB JI. W
MenpeneeBa» C 4YHUCJIOBBIMM XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB



XUMHUYECKHX JIEMEHTOB (COCTaB U 3apsij s/ipa, 00Iee YUCIIO AIEKTPOHOB
Y pacupesiesIeHUE UX MO AIEKTPOHHBIM CJIOSAM);

KJIacCU(PUUMPOBATh XUMHUYECKHUE 3JIEMEHThI, HEOPraHUUECKUE BELIECTBA,
XMMHUYECKUE peakUMU (IO YUCIY U COCTaBY YYacTBYIOUIMX B PEAKIMH
BEIIECTB, MO TEIIIOBOMY P EKTY);

XapakTepU30BaTh (OMUCHIBAaTh) OOIIME XUMHUYECKHE CBOMCTBA BEUIECTB
Pa3JIMYHBIX KIACCOB, OATBEPIK/1asi ONMCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOUIMX XUMUYECKUX PEAKLINN;

IIPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOTO
COCTaBa, BO3MOYKHOCTM IIPOTEKaHHWsI XHMHYECKUX MPEBPALICHUN B
Pa3JIMYHBIX YCIOBUSAX;

BBIYUCJISITh OTHOCUTEIBHYIO MOJIEKYJSIDHYIO U MOJISIPHYIO MaccChl
BEUIECTB, MACCOBYIO JOJIO XHMHUYECKOrO »dJeMeHTa 1o ¢dopmyJe
COEIMHEHHU S, MaCCOBYIO JI0JIIO BELLIECTBA B PACTBOPE, NPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKOU pEeaKInu;

IPUMEHSITh OCHOBHBIE OIEPALIMA MbICIUTEIbHOMN AESITENbHOCTH — aHAIIN3
U CHHTE3, CpPaBHEHHUE, 0000IIeHUE, CUCTEMAaTHU3alHI0, KIacCU(PUKAIUIO,
BBISIBIICHUE MPUYMHHO--CJICICTBEHHBIX CBA3EH — JJI1 U3yYEHUSI CBOMCTB
BEUIECTB M XUMHMUYECKUX PEAKIHUM, €eCTECTBEHHO-HAYYHBIE METObI
NO3HAHUA — HaOJIOJEHUE, U3MEPEHUE, MOJIEIMPOBAHUE, HKCIIEPUMEHT
(peabHBIN U MBICJICHHBIN);

ClIeAoBaTh  IIPaBWIAM  [OJIB30BAHUSA  XUMHUYECKOM  IOCYIOW U
Ja0opatopHbIM O00OpYJOBaHWEM, a TaKXKe MpaBUiIaM OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSIMU TIO BBITIOJHEHUIO
Ja00paTOPHBIX XMMHUYECKUX OIBITOB MO TMOJYYEHUI0 U COOMpaHUIO
ra3oo0pa3HbIX BeHIeCTB (BOJAOPOJA M KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C ONPEAETIEHHON MaCCOBOMW J10JIEW paCTBOPEHHOTO BEUIECTBA,
IUIAaHUPOBaTh W MPOBOJUTH  XUMHUYECKHE  HKCIIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOUEH U KUCIOT C TOMOIIBIO HHIUKATOPOB
(;rakmyc, penondranenH, METUIIOPAHX U APYTHUE).

K xonIty oOyueHus B 9 kJ1acce rnpeaMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIMXCS YMEHHIA:

PACKpBIBATh CMBICI OCHOBHBIX XWMHUYECKHUX MOHATHI: XUMHYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTMOH, aHWOH, NPOCTOE BEUIECTBO,
CJIO’)KHO€ BEUIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULATEILHOCTh, CTENEHb
OKHUCJICHHSI, XUMUUECKasi peaKiysi, XUMUIeCcKasi CBsI3b, TEIIOBOM 3¢ ekt
peakiuu, MOJb, MOJSIpHBIH  O0O0BEM, pacTBOp,  DIEKTPOJHUTHI,
HEDJIEKTPOJIUTBI, 3JEKTPOJIMTUYECKAs JUCCOLMAIMS, PEAKIMH HOHHOTO
oOMeHa, Karaqu3aTop, XUMHYECKOE€ paBHOBECHE, OOpaTuMble U



HEOOpaTUMBbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUH,
OKUCJIUTENb, BOCCTAaHOBUTENIb, OKHUCIEHWE M  BOCCTAHOBJICHHUE,
aJuIoTponus, aM(pOTEePHOCTb, XUMHUUECKas CBA3b (KOBaJECHTHAs, MOHHAs,
METAJUIMYECKasd), KpPUCTAUIMYECKass PEMETKa, KOppO3Us METAJUIOB,
CIUIaBbl, CKOpPOCTb XUMHUYECKOW pEaKlMH, NPEIEIbHO JOIyCTUMAs
koHueHrpauus 111K Bemectsa;

WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IOHATHA U
IPUMEHATH ITH MOHATHS IPU ONMCAHUU BELLIECTB U UX MPEBPAICHUM;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JUIsI COCTaBJIEHUA (QOpMyI
BEILECTB U YPABHEHUI XUMUYECKUX PEaAKIINI;

OTPENESITh BAICHTHOCTb U CTENIEHb OKUCJICHUS XUMUUECKUX PJIEMEHTOB B
COCAMHEHUAX Pa3IMYHOTO COCTaBa, NPHUHAIJICKHOCTh BELIECTB K
ONpPENEIEHHOMY KJIACcCy COEAUMHEHMH MO (opMysiam, BHJI XUMHUYECKOU
CBSI3M (KOBA&JIEHTHAsA, HMOHHAsA, METAUIMYECKasi) B HEOPraHMYECKUX
COEMHEHUAX, 3apsij MOHA [0 XUMUYECKOU (opMyJsie, XapakTep Cpebl B
BOJIHBIX PACTBOpPAaX HEOPTaHUYECKUX COEIUHEHUM, TUIl KPUCTAJUIMYECKOU
PEIIETKN KOHKPETHOTO BEILECTBA;

packpeiBath cMbIch [lepuonnueckoro 3axkona JI. M. MeHnneneeBa u
JIEMOHCTPUPOBATh €ro IOHMMAaHUE: OIMUCHIBaTh W XapaKTepHU30BaTh
tabimunyto ¢opmy llepuoguueckoid cUCTEMBbl XUMHUYECKUX 3JIEMEHTOB:
paziMyaTh TOHSATUS «TJaBHas mnoarpymna (A-rpynma)» U «mnoOodHas
noarpynna (b-rpynma)», manbie W OOJIbIIME MEPUOABI, COOTHOCHUTH
0003Ha4YeHMs, KOTOpbIE MMEIOTCA B MEPUOAMYECKON Tabiuue, C
YUCJIOBBIMU  XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB  XMMHUYECKHUX
AIIEMEHTOB (COCTaB M 3apsj] sapa, oOIlee YHCIO JJIEKTPOHOB U
pacmpenenieHue WX 0 JJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JIEMEHTOB M MX COCIUHEHUI B
npenenax MajblX MEPUOJ0B U TJIABHBIX MOATPYII C y4ETOM CTPOCHHS UX
aTOMOB;

KJacCU(UUMPOBATh XUMHUUYECKHE 3JIEMEHThI, HEOPraHMUYECKUE BEIIECTBA,
XUMHYECKHE peakluu (MO YMCIy M COCTaBy YYacTBYIOIIMX B pEaKLUU
BEIIIECTB, IO TEIUIOBOMY 3(PhEKTy, 0 U3MEHEHHUIO CTENEHEH OKHUCIICHUS
XUMHUYECKHUX AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIMME W CIENU(PUUICCKUE XUMUYECKUE
CBOMCTBa MPOCTBHIX M CJIOKHBIX BEIIECTB, MOATBEPKIAs OIMHUCAHUE
npuMepaMu MOJIEKYJSAPHBIX W HOHHBIX YpPaBHEHHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKIINM;

COCTABJIATb YPABHEHMS DIIEKTPOJUTHYECKOW JUCCOLMAIMU KHCJOT,
LIEJIOYEH U COJIEN, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINA HOHHOTO



oOMeHa, YypaBHEHHMS pEaKlUWd, MOATBEPKIAIONIUX CYIIECTBOBAHHE
TeHEeTUYECKON CBSI3M MEXK/Y BEILIECTBAMU PA3JIMUHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKUCIHUTEIbHO-BOCCTAHOBUTEIbHBIX —PEAKIHIA
NOCPEICTBOM COCTABJICHUS AJIEKTPOHHOTO OanaHca 3TUX PEeaKIIni;
NPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOEHHS,
BO3MOKHOCTH TPOTEKAHUS XUMHUYECKUX MPEBpPALICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIUHMCIIATh OTHOCHUTEIILHYIO MOJIEKYJSIDHYIO ¥ MOJISIPHYIO MaccChl
BEIIECTB, MACCOBYIO [OJIO XHUMHYECKOTO »J3JeMeHTa 1o dopmyse
COEIMHEHMSI, MACCOBYIO JI0JIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOH peakiuy;

coOoaTh  MpaBWia  TOJb30BaHHUA  XUMHYECKOW  TOCYIOoH U
Ja0opaTopHbIM  OOOpYIOBaHMEM, a TaKXe IMpaBuWia OOpaleHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH 110 BBITIOJHEHHUIO
Ta00paTOPHBIX XUMHUYECKUX OMNBITOB MO TMOJYYECHUIO M COOUpPaAHHUIO
razoo0pa3HbIX BEIIECTB (AaMMHUaKa U YTIJIEKUCJIOTO ra3a);

OPOBOJUTh  PEAKIMH, IOJTBEPKIAIONIME  KAueCTBEHHBIM  COCTaB
Pa3NMYHBIX BEIIECTB: PACIIO3HABAThH OIMBITHBIM MYyTEM XJIOPH[ -, OPOMHUI-,
uoaua-, kapOoHar-, ¢ocdar-, cuimkar-, cynbdar-, TUIPOKCH]I-UOHBI,
KaTHOHbI aMMOHHS M WOHBI U3YYEHHBIX METAJUIOB, MPHUCYTCTBYIOLHE B
BOJHBIX PaCTBOPaX HEOPTAaHUYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIE OTIEPAIIMU MBICIUTEIbHON eI TEIHHOCTH — aHAIN3
U CHUHTE3, CpaBHEHHE, O0O0O0OIlEeHHEe, CHUCTEeMAaTU3aIMI0, BBISBIICHUE
NPUYUHHO-CIICICTBEHHBIX CBS3€H — JJII M3y4YEHHs] CBOMCTB BEIIECTB U
XAMUYECKUX PEaKIUil, €CTeCTBEHHO-HAyYHBIE METOAbl TIO3HAHHUS —
HaOJFO/ICHNEe, M3MEPEHUE, MOJICIMPOBaHHUE, SKCTIEPUMEHT (peajbHBIA U
MBICJICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUIACC
KoauvecTrBo yacos
Ne HaumeHoBaHMe pa3nesioB U JJleKTpoHHbIE (LU poBHIE)
KouTpoJsbHbI€ IIpakTnueckue
n/n TeM IPOrpaMMbl Bceero o0pa3oBareJ/ibHbIE peCypChl
padoThI padoThI
Paznean 1. [lepBonayajibHbIe XUMUYeECKHE OHSTHS
Xumusi — BakHast 00J1aCTh

11 €CTEeCTBO3HAHUS U 12 3 bu6muoreka [IIOK

' MPAKTUYECKON ACATEIBHOCTH https://m.edsoo.ru/7f41837c¢

YeJioBeKa

12 BemecTtBa u xumMmuueckue 7 1 bubmuoreka [IOK

' peakuuu https://m.eds00.ru/7f41837¢

Hroro mo pazneny 19

Pa3znen 2. BakHelime npeacTaBuTe/ M HEOPraHU4e CKUX BelleCTB
21 Boznyx. Kucnopoa. [lonstue 5 1 bu6mmoreka [IOK

' 00 OKcHIax https://m.eds00.ru/7f41837¢
99 Bonopon.Ilonsitue o kucmorax 10 1 1 bubmuoreka [IOK

' U COJISIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [lonsitre 06 5 1 1 bubmotexa [IOK

' OCHOBaHHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJacChl 13 1 1 bubmmoreka [IOK

' HEOPTraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c

Uroro no pazneny 34

Paznean 3. [lepuoanuecknii 3akoH u Ilepuoguyeckas cucrema xummuieckux 3jaeMeHToB /. U. Menneeea. CTpoeHne aToMOB.
Xumuyeckas cBsizb. OKHCJINTEJIHbHO-BOCCTAHOBUTEIbHbIE PeaKIHl



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

[Iepyuoauuecknii 3aK0H U

31 [lepronnueckas cucrema 6 bubnnoreka [IOK
' XUMHUYECKHX 3jeMeHToB /1. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
Xu :
' https://m.edsoo.ru/7f41837¢c
BOCCTaHOBUTEIILHBIC PEaKIIUU
bu6nunoreka [IOK
Hroro o paszeny 13 https://m.edsoo.ru/7f41837¢c
[ToBTOpenue. PezepBHoe Bpems 2 bromorexa [IOK
p ' p P https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I1O 68

[NIPOTPAMME



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

9 KVIACC

KoJunuyecTBo yacos DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uug posbie
Ne ni/m P Kontposabnsie | Ilpakruueckue (mpp )
NporpaMMmbl Bcero o0pa3oBaTeJbHbIE
padoThI padoThI
pecypcsbl
Paznen 1. BemiecTBO M XUMHYeCKHE peaKIIUH
11 [loBTOpeHue u yroydiaeHue 3HaHUN 5 1 bubnnoreka LIOK
' OCHOBHBIX pa3/IeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubnuoreka [IOK
' peakiui https://m.edso00.ru/7f41a636
13 DJIEKTPOJIUTHYECKAS] JUCCOIUALIHSI. 8 1 1 bubmmoreka [IOK
' XUMHUYECKHE PEAKIUH B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nen 2. HemeTasIbI M X COeTHHE HUS
21 OO0mas xapakTepucTHKa XUMHUYECKUX 4 1 bubnmnoreka [IOK
' siementoB VIIA-rpynmbl. [anorensr https://m.edsoo.ru/7f41a636
06
I1asi XapaKTepUCTHKA XI/IMI/I‘ICCK{/IX BuGmiorexa LOK
2.2 anemeHTOB VIA-rpynmel. Cepan eé 6 httos//m.edsoo.ru/7f41a636
COEIMHEHUS ) '
06
MIAsT XapaKTePUCTHKA XUMUIECKUX Bu6miorexa LOK
2.3 aneMeHTOB VA-Tpynbl. A30T, dochop u ux 7 1 1 https://m.edsoo.ru/7f41a636
COEAMHEHUS
06
IIIas] XapaKTePUCTUKA XUMHUYECKIX BuGmiorexa LOK
2.4 aneMeHTOB |IVA-rpynnsl. Yriepoa u 8 1 2 https//m.edsoo.ru/7f41a636
KPEMHUU M UX COCIMHEHUS
Hrtoro 1o paznerny 25



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

Paznea 3. MeTajLi1bl M UX CO€TMHE HUS

. bubmuoreka [IIOK
3.1 Obmpe cofCTEA METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
3.2 Baxnelnme MeTamibl U UX COSAMHEHUS 16 https//m.edsoo.ru/7f41a636
Hroro mo paznmeny 20
Paznen 4. Xumus u okpyskamomas cpeaa
41 B 3 bu6mmoreka [IOK
: eIIeCTBA M MaTepPHAIIbl B )KU3HU YEIIOBEKa https://m.eds00.ru/7f41a636
Hroro no pasneny 3
P 3 bu6nunoreka [JOK
C3CPBHOC BpeM https://m.edsoo.ru/7f41a636
OBIHIEE KOJIMYECTBO YACOB I10O I[TPOIT'PAMME 68



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

IHHOYPOYHOE INTAHUPOBAHHUE

8 KUIACC
KoJsmmuecTBo yacos JIeKTPOHHBIE
ara uud poBbie
Nen/m | Tema ypoka Kontpoabubie | [lpakTuyeckue A op
Bcero u3ydeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypcebl
1 [Ipenmer xumuu. Ponb xumuu B 1 bu6nunoreka [JOK
YKU3HU YEJIOBEKa. https://m.edsoo.ru/ff0d210c
[TonsiTne o MeTo1aX MO3HAHUS B
5 1 Bu6nunoreka [JOK
XUMUH. ATPraTHbIE COCTOARHA https://m.edsoo.ru/ff0d227e
BEILIECTB.
[pakruueckas padota Ne 1 «lIpaBuna
paboThI B 1aOOPAaTOPHU U TPUEMBI bu6muotexa LIOK
3 1 1 _
oOpartieHusI ¢ TaOOPATOPHBIM https://m.edsoo.ru/ff0d23dc
00opymoBaHUEM»
4 [Ipakrudeckas padora Ne 2 1 1
«Habmroienue 3a ropsiuei cBeuoi»
dusnyecKue SBJICHUS — OCHOBA bubmuoreka [IOK
6 . 1
paszieneHus cMecei. https://m.edsoo.ru/ff0d26ca
6 [Ipaktuueckas pabdora Ne 3 «Ananus 1 1 bubnnoreka LIOK
ITOYBBD. https://m.edsoo.ru/ff0d28c8
Bu6nunoreka [JOK
7 A 1 https://m.edsoo.ru/ff0d2a6c
TOMHO-MOJICKYJISIPHOE yYCHHE.
P ¥ bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d2d50
8 3Haku (CUMBOJIbI) XKMHUYECKUX 1 bubmuoreka IIOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

anemeHTOB. [lepuoanyeckas Tabmuia
J.1. MenganeeBa.

https://m.edsoo.ru/ff0d2be8

3aKOH IOCTOSIHCTBA COCTaBa BCIICCTB.

bu6nunoreka [JOK

9
Xumuueckas dopmyria https://m.edsoo.ru/ff0d2eae
OTHOCHUTENbHAs aTOMHAs Macca. bubmuoreka IIOK
10 :
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d2eae
11 MaccoBas 10715 XMHMHYECKOTO bubmuoreka [IOK
3JIEMEHTA B COCTUHCHUU https://m.edsoo.ru/ff0d323c
12 BaneHTHOCTh aTOMOB XUMHUYECKUX bu6nmoreka [IOK
3JIEMEHTOB . https://m.edsoo.ru/ff0d350c
13 Du3NUeCcKre U XUMUYECKUE SIBIICHUSL. bubmmoreka [IOK
XuMHUecKas peaKius https://m.edsoo.ru/ff0d37fa
14 [Tpu3Haku 1 yCIOBUsI MPOTEKAHUS bubnnoreka LIOK
XUMHUUYECKUX PEaKUUU https://m.edsoo.ru/ff0d3a16
15 3aKOH COXpaHEHUsI MACChl BEIIECTB. bubnmoreka [IOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
BbrumncieHus KoJIM4ecTBa, MacChl
16 BEILECTBA 10 YPAaBHECHHSAM bubmaorera HOK
B P . https://m.edsoo.ru/ff0d5708
XAMHYECKHX PEaKIIUn
Knaccudukamus XaMuaecKux
17 ea mg) ((:0;I VHEHUSI, pa3I0KEHU bromoreia LIOK
peardi g P ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHHs, OOMEHa)
O0o001eHe U cucTEMaTU3aIUs 3HAHU N
18 B I 1 bu6nmoreka [JOK
110 TeMe « LICpBOHATAIBHBIC https://m.edsoo.ru/ff0d40c4
XUMHYCCKHE TTOHSATHSD)
19 KonTponbHas padora Nel o reme
«BerecTBa ¥ XUMHUYECKUE PEAKIIHN»
20 Bo3ayx wu ero cocras. bu6nmoreka [IOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

https://m.edsoo.ru/ff0d448e

Ddus3nYecKue U XMMUYECKHE CBOMCTBA

21 bubmunorexa [IOK
KHCTIOPOTa (PEAKIIMHA OKHCIICHR, https://m.edsoo.ru/ff0d4614
TOpEHHUE).
CniocoObI TOTydeHMs KUCIOpOaa B
22 1a00paTOpUU U MTPOMBIITICHHOCTH.
[Ipumenenue kuciopoaa
[pakruueckas pabota Ne 4 o reme
23 «[lonyuenue u cobupaHue KUCIOPOaa bubmiorexa LIOK
yi _ p poaa, https://m.edsoo.ru/ff0d497a
U3y4eHHUE ero CBONCTBY»
bubnuoreka [IOK
24 Tonsmhe 06 oxcunax https://m.edsoo.ru/ff0d4790
Boaopox — sneMeHT u mpocToe
o5 BelecTBO. du3nyeckue u Bu6nunoreka [JOK
XUMHUUYECKHE CBOKCTBA BOJOPOA. https://m.edsoo.ru/ffOd4c4a
[IpumeHeHue Bogopoaa
26 Crnoco0bl IostydeHust BOAOpoaa B bubmuotexa LIOK
nabopaTopuu https://m.edsoo.ru/ff0d4ae2
IIpakruueckass pabota Ne 5 Mo Teme
97 d'P} P 5 Bu6nunoreka [JOK
(IOJIYHCHHE I CODHPAHHE BONOPO, https://m.eds00.ru/ffod4ddo
W3Yy4eHUE ero CBOMCTBY»
28 [TonyronoBast mpomeKyTouHast bubmuoreka [IOK
aTTecTanusl. https://m.edsoo.ru/ff0d4dd0
29 IlonsaTHe o KucioTax
30 ITousTre 0 coax
31 KomnuectBo BemecTBa. MoJib. bubmorexa [OK

MounsipHas macca

https://m.edsoo.ru/ff0d50d?2



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

MossipHBIif 00bEM Tra3oB. 3aKOH

Bu6nunoreka [JOK

32 ABorajzpo https://m.edsoo.ru/ff0d4dd0
Brrunciienust 00bEMa, KOJIMYeCTBA

33 bubmunorexa [IOK
BCIECTBA Tasa 110 €10 HSBeCTH?}VIy https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WJIH 00BEMY
Berancnenust 00bEMOB ra3oB 1o

4 Bu6nunoreka [JOK
ypaBHeHmO"peamHH Ha OCHO]fe https://m.edsoo.ru/ff0d5708
3aKOHa 0OBEMHBIX OTHOIICHHUH T'a30B

35 dusnueckre u XUMHYCCKAEC CBOMCTBA Bu6nunoreka [JOK
BOJBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHui. [lonsrue 00 bubmuoreka IIOK
WHUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pacTBopuTeNb.
HacplmeHHbIC M HEHACHIILICHHBIE bubmuoreka [IOK

37
pactBopbl. MaccoBast 1071 BellecTBa https://m.edsoo.ru/ff0d5b40
B pacTBope
[pakruueckas pabota Ne 6 o reme
«lIpuroroBienue pacTBOpoOB ¢ bu6muotexa LIOK

38 . . .
onpeaeéHHON MacCoOBOM J101ei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIICCTBA

39 [ToBTOpeHMEN 000OIIIECHHE TEM «
Kucnopoa. Bonopoa. Boxa»

40 Kontponbnas padora Ne2 o teme bubnuotexa LIOK
«Kucnopoa. Bogopoxn. Bona» https://m.edsoo.ru/ff0d6342
OKcHuIBI: cocTaB, KiaccupuKarus, bubmmoreka [IOK

41
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

42 [lonydyeHue u xuMHuyecKue CBOMCTBA bubnuoreka LIOK

KHCJIOTHBIX, OCHOBHBIX 1 aM(I)OTepHBIX

https://m.edsoo.ru/ff0d664e



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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OKCH 0B

OcHoBaHWUS: COCTaB, KIacCU(UKAIIHS, Bu6nunoreka [JOK
43 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
44 [lonmyyeHne u XuMHUYECKHE CBOMCTBA bubmuotexa LIOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
Kucnotsi: cocras, knaccudukanus, Bu6nunoreka [IOK
45
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
46 [lonydyeHne u XuMHUYECKHE CBOMCTBA bubnuotexa LIOK
KUCJIOT https://m.edsoo.ru/ffOdfee2
47 Comu (cpenHue): HOMEHKIATypa, bubnunoreka [IOK
CIOCOOBI OJTYYEHUSI. https://m.edsoo.ru/00ad9474
48 XuUMHYECKHEe CBONCTBA COJIEH.
I'enetnueckas CBSA3b MEXKIY KIaccaMu bubnuotexa LIOK
49-50 . -
HEOPTaHUYECKUX COCTMHEHU I https://m.edsoo.ru/00ad9b7c
[Ipakruueckas paborta Ne 7. Pemenue
51 AKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubmuoreka [IOK
«OCHOBHBIE KJ1acChl HEOPraHMYECKUX https://m.edsoo.ru/00ad9a50
COCTUHEHUN)
O0o0Imenne U cucTeMaTu3aus
52 Hf O ) bubnunoreka LIOK
3HAHUH 110 TEME : « CHOBHLI(:, KITacChI https2/m.edsoo.r/00adoch?
HEOPTaHUYCCKUX COCTUHCHU I
KonTtponsHas pabota Ne3 o teme
53 "OCH(I))BHLIe I2)100131 HEOPTAaHMIECKUX bubmorera [OK
VI:H P https://m.eds00.ru/00ad9%1a
COCIMHEHUM
EcrecTBeHHbBIE CEmMeNCTBA
54 XUMHUYECKHX DJIEMEHTOB bubmorera HOK
cc OJICMEHTOB. https://m.edsoo.ru/00ad9ffa
AMPOTEpPHOCTD.
55 [leproanyecknii 3aK0H U bu6nmoreka [IOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

[lepronuueckas cuctemMa XUMHUYECKHX
snemenToB JI. . MenneneeBa

https://m.edsoo.ru/00ada52¢c

56 OCHOBHBIE CBEICHUS O CTPOEHUHU 1 bubnnoreka [IOK
aTomMma. https://m.edsoo.ru/00ada342
CTpoeHue JIEKTPOHHBIX 000JI0YEK
57 aTOMOB 2JIeMeHTOB [lepromuueckoi 1 Bubmuorexa IIOK
p https://m.edsoo.ru/00ada6bc
cucremsl J[. 1. MenneneeBa
XapakTeprucThuka XMuMHYECKOTO
58 3JIEMEHTa 10 €ro MOJ0KEHUIO B 1 bubmuoreka IIOK
[lepnonnueckoit cucreme Jl. U. https://m.edsoo.ru/00ada824
Menneneena
bubnuoreka [IOK
59 HoHHAA XUMUICOKAT CBA3. 1 https://m.edsoo.ru/00adac34
60 KoBanenTHas monsipHas XaMuieckas 1 bubnnoreka LIOK
CBS3b. https://m.edsoo.ru/00adaab8
KoBanenTnas Heno a
61 PATCHTHAT HE T/IIPH g 1 bu6nunoreka [JOK
XUMITACCKad ChAsh. VeTallIHecKad https://m.edsoo.ru/00adaab9
CBSI3b.
bubnuoreka [IOK
2 1
6 Crenens oxucaeHus https://m.edsoo.ru/00adae28
63-64 OKXHUCITUTEIIPHO-BOCCTaHOBUTEIIBHBIC 1 bubmuoreka [IOK
i peakuuu https://m.edso0.ru/00adb076
65 [ToBTOpeHUME 1 00O0IIICHNUE TEM « 1
Crpoenue aToMa. XUMHUUYECKAs CBSI3b
66 T'ogoBast mpoMeKyTodHasi aTTeCTaIlHs
67-68 Pemenue 3amau.
OBILEE KOJIMYECTBO YACOB I1IO 68

[MPOTPAMME
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9 KVIACC

KosmuecTrBo yacos DJIeKTPOHHbIE
ara U@ posbIe
Nen/m | Tema ypoka Kontpoabubie | IlpakTuyeckue A op
Bcero U3yuyeHusi | oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcebl
[leprnonnueckuii 3aKoH.

1 [lepnonuueckas cucrema 1 Bu6nunoreka [JOK
XAUMHYEeCKuX dnemMeHToB []. U. https://m.edsoo.ru/00adb59
MenieneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XMMHUYECKUX IJIEMEHTOB 1 bubmorexa [OK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOAOB
Krnaccudukanust 1 HOMEHKIaTypa bu6muotexa LIOK

3 1 :

HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMudeckoil CBS3H U THUIIBI 1 Bu6nunoreka [JOK
KPUCTAIUTMUECKUX PEUIETOK https://m.edsoo.ru/00adbac6
KonTponbHas padora Nel o reme

5 «[loBTOpEHME U yrimydieHUe 3HaHUN 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

5 OKHCITUTEIIPHO-BOCCTaHOBUTEIIBHBIC 1 bubmuoreka [IOK
peakuuu https://m.edsoo.ru/00adbcb0
TeroBoi ddpekT XUMHUUECKOI bubnunoreka LIOK

7 1
peaKuuu. https://m.edsoo.ru/00adbe9a
[lonsiTHE O CKOPOCTH XUMHYECKON

8 eakuuu. [IoHATHE O TOMOTEHHBIX U butmorera LIOK
DeaKIIH. https://m.edsoo.ru/00adc28c
TeTEePOreHHbIX PEaKIIUIX

9 [pakruueckas padota Ne 1 « 1 1



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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https://m.edsoo.ru/00adc28c

N3yuenus BausHUSA yCIOBUU
IIPOTEKaHUsl XMMUYECKON peakKiuy Ha
€€ CKOPOCTB»

TlonsTrue o XUMHYECKOM PAaBHOBCCHH.

10 @®akTophl, BAUAIOLME Ha CKOPOCTh bubnuotexa LIOK
XUMHUYECKON PEaKLUH U MOJOKECHHE https://m.edsoo.ru/00adcade
XUMUYECKOTO PaBHOBECHUS
Teopust 3IEKTPOIUTUYECKOU

11 mucconuanuu. CHIILHBIE U cl1a0ble Brbmiorexa HOK

' https://m.edsoo.ru/00adcd68
AJICKTPOJTUTHI
12 n . bu6nmoreka [JOK
OHHPBIC YpaBHCHHA peakiiii https://m.edsoo.ru/00add448
XUMHYEeCKHEe CBOMCTBA KHUCJIOT, COJICH
13 1 OCHOBAHHUH B CBETE MPEACTABICHUN bubmorera HOK
“p 8 https://m.edsoo.ru/00add5d8
00 PJICKTPOTMTHYECKON JTUCCOIUAITUN
14 TloHsgTHE O TMApPOIN3E coel bubmuorexa [IOK
P https://m.edsoo.ru/00add9d4

15 O0001EHE U CHCTEMATH AL bu6nmoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTtuueckas pabora Ne 2.

16 «Perenne KCIIEPUMEHTAIBHBIX bubmuorexa [IOK

P https://m.edsoo.ru/00addbfa
3371249
Konrtponsaas padora Ne2 1o teme
17 «:-)JIeII:T OJ'II/ITI/IIzIeCKa}I ACCOLIMAITNS bubmotexa TIOK
P g HaruL. https://m.edsoo.ru/00addecO
XVWMUYECKAE PEAKIIMU B pacTBOPax»
OO01@s XxapaKTePUCTHUKA TAJIOTEHOB.
Tt xap P . Bu6nunoreka [JOK
18 XUMHUYECKUE CBOMCTBA HA TPUMEPE

XJopa

https://m.edsoo.ru/00addfe2
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Xnopoogopoa. ComnsiHas KucnoTa,

bubmmoreka [IOK

19 XAUMHYECKHE CBOMCTBA, MOJydeHUE
’ ya ’ https://m.edsoo.ru/00ade 104
MIPUMEHCHHE
[Ipakrrdeckas padora Ne 3 mo Teme
20 «I_P}O eHue cop STHOW KUCJIOTBI butmorexa LIOK
i N Hv HACITOTHL, https://m.edsoo.ru/00ade 348
n3ydeHue e€ CBONUCTBY
Berancnenus no ypaBHEHU M
21 XUMHYECKUX eaypnﬁ €CJIM OJIUH U3 buommorera LIOK
peadii, a https://m.eds00.ru/00ade488
peareHTOB /1aH B U30BITKE
29 OO0ups XapakTepucTUKa 3JIEMEHTOB bubmuotexa LIOK
VIA-rpynmbl https://m.edsoo.ru/00ade64a
ANnoTponHbie MOAU(PUKAIIUU CEPHI.
23 Haxoxnenue cepsl u €€ coeqmHEeHU I bubnnoreka LIOK
B IIpUpoie. XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBonopo, CTpoeHue, Gru3nIecKue bubnmoreka [IOK
1 XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxcuanl ceprl. CepHast KUCIOTAa,
25 Q)HBquCIG/IS u menqecme CBOMCTBA brbmmorexa [IOK
’ https://m.edsoo.ru/00adea?28
MIPUMEHCHHE
XUMUYECKUE PEAKLNH, JISKAIHE B
OCHOBE IIPOMBIIITICHHOTO CIIOCO0a
26 MOJTy4EHU S CEPHOMN KUCIIOTHI. bubmuotexa LIOK
XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYXKAIOIIEH Cpeabl COETUHEHUSIMU
cephl
97 Boerancienre MaccoBOM JOJIM BBIXO/1a bubmuoreka [IOK

MPOJIyKTa peakiuu

https://m.edsoo.ru/00adec8a
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https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

OO0mas xapakTepucTHKa 3JIEMEHTOB
VA-rpymmnsl. A30T, pacripocTpaHeHue

28
B Ipupoie, GUu3nyeckue u
XUMUYECKUE CBOMCTBA
AMMuax, ero pu3H4ecKue U

29 XUMHUYECKHUE C(ioﬁCTBa MOJIydeHH e U bubmorexa [IOK

- THOTIYH https://m.edsoo.ru/00adf004
npUMEHEHHe
[Ipaktuyeckas padora Ne 4 mo Teme

30 d_P} P bubmmoreka [IOK
) OfyquHe AMMHALa, H3YICHHE ero https://m.edso0.ru/00adf180
CBOWCTBY»

31 A3zoTHas KuCIOTa, e€ (puznueckue u bubmuoreka [IOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanne HUTPATOB U COJIEH
AMMOHHS B KAUeCTBE MUHEPATbHBIX

32 noOpeHn. XMMUYECKOe buomaorera HOK
yA00p ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY)KAIOIIEH CpeJibl
COCIMHEHUSIMH a30Ta

33 [TonyrogoBas mpomeKyTouHast
aTTecTalus .
®docdop. Oxeun docopa (V) u

chopHast kuciaora, GU3nYECKue u
SI/(I)Mi(‘)IZCKI/Ie CBoﬁCTB;b MOJy4eHUE bubmorexa TIOK
34 - o q)a’ Y https://m.edsoo.ru/00adf68a
cnosib3oBaHue (pochaToB B KaUeCTBE
5 . bubnmnoreka [IOK
MHHEPATLHBIX YO peHI{H' https://m.edsoo.ru/00adfc20
3arpsi3HEHHE IPUPOTHON CpeIb
tdochatamu
Yriepon, paciipocTpaHeHHE B
POAL, Pacipoctp bubmnorexa [IOK
35 npupoje, Pu3ndeckue U XHMUYECKHE

CBOICTBA

https://m.edsoo.ru/00adfd9c



https://m.edsoo.ru/00adf004
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Oxcupl yraepona, ux pusndeckue u
XUMHUYECKHE CBOMICTBA.

bu6nuoreka [JOK

36 DKoJOrnyecKre npoOiIemsl, https://m.edsoo.ru/00adfebe
CBsi3aHHBIE ¢ oKkcuoM yriepoaa (1V)

37 VronbHa cJIoTa U €€ co bubmorexa TIOK

FOJIbHAT KICIoTa 1 ™ https://m.edsoo.ru/00ae006c
[pakruueckas pabota Ne 5 mo reme

38 "TlonmydeHue yriekucioro rasa. bubnuotexa LIOK
KauectBennas peakuusi Ha kapOoOHAT- https://m.edso0.ru/00ae027e
noH"

IlepBoHavanbHbBIE TOHSATHS 00
39 0 faHHHCCMX BEIIECCTBAX KaK O bubmorexa [IOK
p - https://m.edsoo.ru/00ae054¢
COEMHEHHUSIX yraepoaa
40 Kpemuunii u ero coequnenus bubmuorexa [IOK
P https://m.edsoo.ru/00ae080a
[Ipakrrueckas padora Ne 6. Pemenue
SKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubmnorexa [IOK

41 .

«BaxkHelnme HeMeTasllbl U UX https://m.edsoo.ru/00ae0bf2

COCAVMHCHU S

KonTponbHas padota Ne3 o reme

42 «BaxHeime HeMeTalIbl U UX bubmorexa [OK

https://m.edsoo.ru/00ae0el18

COCAMHCHU S

OO0m@as xapakTepucTUKa XHMUYECKAX

3JIEMEHTOB — METAJIJIOB.

43 MeTtammueckas CBSI3b U Bbu6nuoreka [JOK
MeTaJNInYeCcKasl KpUCTAIIINYECKast https://m.edsoo.ru/00ae103e
pemerka. dusnyeckrue CBOMCTBA
METAJIJIOB

44 XHMHYECKHE CBOICTBA METAJIJIOB. bubmunorexa [IOK
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DJIEKTPOXUMUYECKUN Pl
HaIpsHKEHUH METaJlIOB

https://m.edso0.ru/00ae1156

O6ume crnocoObl HoMydeHust
MetaiuioB. CraBbl. Beruucienus mo

45 . bubmuoreka IIOK
YPaBHCHHAM XHMHUHCCKUX PCAKIIHH, https://m.edsoo.ru/00ae1156
€CIIA OJIMH U3 PEarecHTOB COACPIKHUT
PUMECH

46 TlousTHEe 0 KOPPO3UHU METALIIOB Bu6morexa HOK

pp https://m.edsoo.ru/00ae1278
bu6nmoreka [JOK

47 [Henotnpie merael https://m.edsoo.ru/00ae14b2

48 Oxcuibl ¥ THAPOKCUIBI HATPUS U bubnmoreka [IOK
KaJIus https://m.edso0.ru/00ae14b2

49 [lenoyHo3eMeTbHBIC METAILIBI — bubmuoreka IIOK
KaJIBIIMHA 1 MarHui https://m.edsoo.ru/00ae15e8

50 Baxnelnme coequHEHNS KaIbLIU bubmuorexa [IOK

a H https://m.edsoo.ru/00ae15e8

51 O00011IEHE U CHCTEMATH3AIIUS
3HAHUHI

59 JKécTtkocTh BOIBI M CTOCOOHI €€ bubmuoreka [IOK
YCTpaHEHHUs https://m.edsoo.ru/00ae 1886

. bubmuoreka [IOK

53 AIOMUHUH https://m.edsoo.ru/00aelc64

54 AmdoTepHbIe CBOHCTBA OKCUIA U bu6motexa LIOK
TUAPOKCUAA https://m.edsoo.ru/00ae1c64

Bbu6nunoreka [JOK
K
> e1es0 https://m.edsoo.ru/00ae1d86
56 OKcHIbI, THUIPOKCHJIBI M COJIH JKeJe3a bu6nmoreka [IOK
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(1) u xene3a (I11)

https://m.edso0.ru/00ae35e6

O0001EeHrE U cCUCTEMATH3ALIMS

S7 .
3HaHHUI
[pakruueckas pabota Ne 7. Pemenue
58 AKCIIEPUMEHTAIBHBIX 33]1a4 [0 TEME bubnmnoreka [IOK
«BakHelilme MeTauibl U UX https://m.edsoo.ru/00ae3de8
COCITMHCHHUSDY
Beraucnenus mo ypaBHEHU M
XAMHWYECKUX PEAKLUMN, €CIIU OAUH U3
pEeareHToB JIaH B U30BITKE UITU bubmuotexa LIOK
59 -60 _
COACPKUT pUMecH. Boruncienus https://m.edso0.ru/00ae1750
MacCOBOM JIOJIH BBIXO/A MPOJIYKTa
peaxknuu
61 O06001eHNEe U cucTeMaTU3aIus
3HAHUU
KonTponbHas padora Ne4 o reme
62 «BakHelilme MeTaibl U UX
COCIMHCHHUS
63 BemectBa 1 Marepuaiibl B bubnnoreka [IOK
MOBCETHEBHOM JKM3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
XUMUYECKOE 3arps3HEHUE bubnnoreka LIOK
64 . _
OKpY)KaIOILIeH CpeJibl https://m.edso0.ru/00ae4270
65 Ponw xumuu B pemennun bubnunoreka LIOK
9KOJIOTUYECKUX TTPOOIIeM https://m.edso0.ru/00ae4270
. bubmunoreka [IOK
66 O0600eHNe 1 cucTeMaTU3aIus 3HaHU |
B 8 https://m.edso0.ru/00ae0d0a
Bu6nunoreka [JOK
67 T'opoBast mpoMexyTodHasi aTTecTalus .

https://m.edso0.ru/00adb33c
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68

Pemenue 3amau.

Bu6nunoreka [IOK
https://m.edso0.ru/00ad9ch?

OBIIEE KOJIMYECTBO YACOB IIO

[TPOTPAMME
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https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI V1A YYHEHUKA

» Xummus, 9 xmacc/ 'abpuensa O.C., OctpoymoB W.I"., Cnagkos C.A.,
AxtmonepHoe o61mecTBo «M3narensctBo «IIpocBemenne»
» Xummnst, 8 knacc/ 'abpuensa O.C., Octpoymos W.I"., Cnagkos C.A.,

AK]_[I/IOHepHOG O6I_HGCTBO «31arensCcTBO ((HpOCBeH_[eHI/Ie»

METOAUYECKHUE MATEPHUAJIBI JIVIS1 YUUTEJISA
PaGouas terpans k yaeOnuky O.C. 'abpuensna , . I' Octpoymona. C. A
CnankoBa Xumus 8 Kiacc.

COopHUK 337124 U yIPaKHEHHI.

IOUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbl CETU MHTEPHET

bu6mmoteka [IOK






