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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHMIl K pe3yJibTaTaM OCBOCHHUS OCHOBHOMU
00pa3oBaTenbHON MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMUs, MPECTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OcCHOBe denepalbHON pabodyelt TPOrpaMmbl
BOCITUTAHUS U C YYETOM KOHLEIIUU MPEnofaBaHus Y4eOHOTo peaMeTa « XUMHUSI»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma mo xumMuu Aa€T MOPENCTABICHUE O IENIX, OOIel CTpaTreruu
oOy4eHusi, BOCIUTAHUS W Pa3BUTHSI OOYYAOMIMXCS CPEACTBAMH Y4YEOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTEIbHOE peAMETHOE COJIepKaHue,
NpEeAyCMaTPUBAET pPACIpPENEICHUE €ro Io KiaccaM M CTPYKTYpPUPOBAHHE IO
pasjenaM M TeMaMm MpOrpamMMbl MO XUMHH, OMNPENEISIET KOJIMYECTBEHHBIE U
Ka4eCTBEHHbIC XapaKTePUCTUKU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJEAOBATEILHOCTh HM3YYEHHS] XHUMHUU C YU4E€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEN  OO0yYalolUXCs, OMNpeAeNseT BO3MOXHOCTU MpeaMera s
peanuzauuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 0Opa3oBaTEIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pe3ynbrataMm oOy4eHHs] XUMUW Ha YPOBHE IeJIeH N3yUYeHHUs MPeIMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHON JIEATEIbHOCTH OO0YYalolerocss Mo OCBOEHUIO
y4e0HOT0 CO/IepKaHUsI.

3HaHME XHMHUHM CIYXUT OCHOBOW Il (OPMHUPOBAHUS MHUPOBO33PEHUS
00ydJaromerocs, ero mpeaCTaBICHUA O MATEPHAIBHOM €IWHCTBE MHPA, BAKHYIO
poJib WrparoT (GOPMUPYEMBIC XUMHEW MPENCTABICHUS O B3aMMOIPEBPAIICHUSIX
PHEPIrUM U 00 HBOJIOIUHU BEIIECTB B MPUPOJE, O IMYTAX PEHIeHUs TriI00aibHBIX
npo0seM YCTOMYMBOIO PA3BUTHUS YEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUUECKOM,
MUIIEBOM M KOJIOTHYECKOU 0€30MacHOCTH, MPOOIIeM 3IpaBOOXPAHEHUS.

N3ydenne xumuu:

CIIOCOOCTBYET  peaju3alud  BO3MOXHOCTEH  JUII  CaMOpPa3BUTUS U
dbopMHpOBaHUs KYJIbTYpPbI JIMYHOCTH, €€ 0011el U PyHKIIMOHAILHON T'PaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
o0ydJaronmmxcsi, HABBIKOB HMX CAaMOCTOSATEIHLHOW ydeOHOU  JesTeIbHOCTH,
DKCIIEPUMEHTATLHBIX W HCCIICIOBATEIbCKAX YMEHHH, HEOOXOJMMBIX KakK B
MOBCETHEBHOM JKM3HU, TaK U B MPOPECCUOHATILHOMN S TENbHOCTH;

3HAKOMUT CO CHenudUKOl HAaydHOrO MBIIUICHHS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIsiAa HA €AUHCTBO MPUPOBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUHN €CTECTBEHHO--HAYYHON TPaMOTHOCTH 00YJaIONTUXCS;



crocoOCTByeT (OPMHPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOM BKJIAaJ B 3KOJOTHYECKOE
o0Opa3oBaHue 00yUJarOIUXCA.

JlaHHbIe HampaBjeHUS B OOyYEHWH XUMHHU OOECIEUYUBAIOTCA CHElU(UKON
colep)kaHusl  yuyeOHOro  TpeAMeTa, KOTOpPBIA  SBIAETCS  IMEAaroru4ecku
alaliTHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha OMpPEAeIEHHOM 3Tare e
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIUMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHATUH XUMHH, OCHOB
HEOPraHUYEeCKOW XUMHU M HEKOTOPBIX OTACIbHBIX 3HAYMMBIX TMOHSITUM
OPTaHUYECKON XUMHH.

CtpykTypa coAepKaHus MPOTPaMMbI IO XUMHH C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTO MmojaxoAa Kk €€ m3ydeHuro. CoaepkaHue CKIaIbIBACTCS U3 CUCTEMBI
MOHATHUM O XUMHUYECKOM D3JIEMEHTE M BEIIIECTBE U CUCTEMbI ITOHATHI O XMMHUUYECKOM
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 IPHUHLMILY
MIOCJIEIOBATEILHOTO PA3BUTHS 3HAHMM HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
Pa3HOTO YPOBHS:

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

— Ilepuonnyeckoro 3akona J{. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XWUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMUYECKOW CBSI3H;

— TpencTaBieHUN 00 DICKTPOJUTUUYECKON NHCCONMAIUMA BEIIECTB B
pacTBopax.

Teoperuueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (haKTOB, Pa3BUBAIOTCS MOCEI0BATEIBLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBITIOJHSAS (PYHKIMH OOBSACHEHUS W IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEU MPAKTHYECKOTO MPUMEHEHHS U TOJTYyYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJCTABICHUS O XMMUYECKOW COCTABJIAIOLICH HAYYHON KapTUHBI MHUpa B JIOTHKE
€€ CHCTEMHOM MPHUPOAbI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUKO U
METOJIaM MO3HAaHUS B Hayke. M3yueHWe XMMHUU TPOUCXOAUT C IPHUBJICUEHHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYyKalOUMHA MUpY,
«buonorus. 5—7 knacce» U «Pu3KKa. 7 KiIace.

[Ipy wu3ydyeHUH XUMHH TPOUCXOAUT (POpMHUpOBaHUE 3HAHUN OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECCKOU
JESATEIbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3agaya y4eOHOro mpeaMera COCTOMT B (DOPMUPOBAHUU CHUCTEMbl XUMHUYECKHUX
3HAHUN — Ba)KHEUIUX (haKTOB, MOHATHM, 3aKOHOB U TEOPETUYECKHUX TMOJIOKECHHM,
JOCTYIHBIX OO0OOIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAyYHbIM METOJAM T[O3HAHMS MPU HU3YYCHHH BEIIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUHN U PA3BUTUU MMO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4eOHO-TIO3HABaTENbHOM U  y4eOHO-MCCIIEeI0BATEIbCKON
NESTEIIbHOCTH, OCBOCHUM NpPaBWJI 0O€30IaCHOr0 OOpalleHUs] C BELIECTBAMHU B
IIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHun XMMHHU Ha YPOBHE OCHOBHOT'O OOIEro 0Opa30BaHUSI BaKHOE
3Ha4YeHHE MPUOOPENN TaAKUE LI, KaK:

— (¢dopMUpOBaHHE HWHTEIUIEKTYaJIbHO PAa3BUTOM JIMUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MPHUHATHIO PELICHHIH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YecKoe MpUOOIIeHHE
oOy4aromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne yciIoBuil, CIOCOOCTBYIOIIUX MPHOOPETEHUIO 00YUYaIOITUMUCS
OMbITAa Pa3HOOOPA3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIIO3HAHMS, KIIFOUEBBIX
HaBBbIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIUX YHUBEPCAJIBHOE 3HA4YEHUE JIs
pa3IMYHBIX BUIOB JEATEIBHOCTH;

— (¢opmupoBanue o0Omeld (YHKIUOHAIBHOM M €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUW OOBSICHATH U OLEHUBATH SIBICHUSA
OKpPY)KaIOIIeT0 MHpa, WUCIONB3YysS 3HAHMUS U OMbIT, MOJTYYCHHbIE MPU U3YHYCHUU
XUMHH, TPUMEHSTh WX MPU PEUICHUH MpoOJeM B MOBCEAHEBHOW KHU3HU H
TPYAOBOH AESTEIBHOCTH;

— (QopmupoBaHue y OOy4yarolmuxcs T'YMaHUCTHYECKHX OTHOIICHUH,
NOHMMAHUSA LEHHOCTH XUMHUYECKHX 3HAHUWA [UIsi BBIPAOOTKH SKOJIOTMYECKU
LEJIeCO00Pa3HOro MOBEACHUS B OBITY M TPYAOBOM JEATENBHOCTH B LEISIX
COXPAHEHHUs CBOETO 37J0POBbS U OKPY’KAIOLIEH NPUPOJHON CpeIbl;

— pa3BUTHE MOTUBALMM K OOYYEHMIO, CIIOCOOHOCTEW K CAaMOKOHTPOJIO U
CaMOBOCIIMTAHUID HA OCHOBE YCBOEHHMS OOIIEUEIOBEYECKUX LIEHHOCTEM,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOpY HpO(UiIS M HANpaBJIEHHOCTU AAJIBHEHIIETO
oOyJeHwus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HU3YyYEHHS XHMHHM Ha YPOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).

KontponbHbie paboThl 3a § Kjacc B3ATHI U3 cOopHUKA: XuMusa. § Kiacc.
O.C.I'abpuensn, I'.I'.JIsicoBa. IlpoBepouHble M KOHTPOJBHBIE pabOThI. — M.:
[Ipoceemenne, 2021r. KontponpHasi pabora Nel «BemectBa m XuUMHUYECKHE
peakUuu COOTBETCTBYET KOHTpPOJbHOW pabore «llepBoHauanbHblE XUMHYECKHE
noHsatus». KontponbHas padora Ne2 «Kucnopon, Bonopon, Bona» coorBercTByer



KOHTPOJIbHOM paboTe «BakHeine mnpeiacTaBUTENN HEOPraHUYECKUX BEIIECTB,
KonuuectBennsie otHomeHus B xumun». KontponpHas pabora Ne3 «OcHOBHBIE
KJIACChl HEOPTaHMYECKHUX BEIIECTB» COOTBETCTBYET KOHTPOJBHON pabote
«['eneTnueckas cBsA3b MeXxAy Kinaccamu BeuiecTB». KoHTposbHas pabota Ned
«CTpoeHue atomMa» COOTBETCTBYET KOHTpPOJIbHOM pabote «llepuonnueckuii 3akoH
U MepuoanyecKas cucreMa xumuueckux annemeHToB J[.M.MenneneeBa. CTtpoeHue
atoma». KoHTponbpHas paboTa « XMMHUUYECKasi CBSI3b» COOTBETCTBYET MPOBEPOUHOMN
pabote «TUnbl XUMHUYECKON CBSI3N.

KoHnTponbHbie paboThl 32 9 kjacc B3SIThl M3 cOOpHUKa: XuMmusa. 9 kiacc.
O.C.I'a6puensu, I'.I'.JIeicoBa. [IpoBepouHble MU KOHTPOJBHBIE PabOTBL. — M.:
[IpocBemenne, 2021r. KourponsHas pabota Nel —«DmekTpojuTHUYECKas
qucconuanus. XMMUYECKHE Peakluyd B PacTBOPAax» COOTBETCTBYET KOHTPOJIbHOU
pabote «DnexTponuTuueckas Auccouuanus». KonTpomnbHas pabota  No2
«BaxHelmre HeMeTauTbl ¥ UX COSTMHEHHS» COOTBETCTBYET KOHTPOJILHOM paboTe
«Hemetainel». KoHTposbHas pabora Ne3 «Baxuedmme MeTaibl M HX
COEIMHEHUS] COOTBETCTBYET KOHTPOJIbHOM paboTre «MeTaibh».



COIAEPKAHUE OBYYEHUASA
8 KUIACC

IlepBoHaYa/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMHUM B )KM3HH 4YeJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena wm BemiecTtBa. Du3nMueckue CBOWCTBA BEMIECTB. ATrpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeTOnax MO3HAaHWS B XMMHH. UUCThIE BElIECTBA U CMECH.
CriocoObl pa3aesieHnust CMECei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKHE 3JIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckasi ¢opmysna. BajgeHTHOCTb aTOMOB XUMHUYECKUX 3JIEMEHTOB.
3akOH TMOCTOSHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OTHOcHUTeNbHAS MOJIEKYJIsIpHas Macca. MaccoBasi 0Jisi XUMUYECKOTO 3JIEMEHTa B
COEJMHEHUH.

KomnuectBo BemiectBa. Mosb. MonsipHas macca. B3anmocBsA3b KOJIMUECTBa,
MacChl M 4YHCJIAa CTPYKTYPHBIX €IuHUI] BemnlecTBa. Pacu€rel mo dopmynam
XUMHUYECKUX COCAUHECHUM.

Ou3nyecKue U XUMHUUYECKUE ABJICHUSL. XUMHUYECKasl peakius U €€ MpU3HaAKU.
3aKOH COXpaHEHHUs MacChl BeIleCTB. XHUMHUUYecKHe ypaBHeHusa. Knaccuduxanus
XUMHUYECKUX PeaKIil (COeIMHEHUS, PA3JI0KEHNUs, 3aMEIlIeHUsI, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XHMHWYECKOH IMOCYI0H, MpaBuiaMu padOTHl B J1a00OpaTopuu 1
npuémMamMu 00paIeHus ¢ JJabopaTopHBIM 00O0PYAOBAaHUEM, N3YUEHUE U OINMCAHUE
dbu3nyeckux CBOMCTB 00pa3lOB HEOPraHMYECKUX BELIECTB, HAOJIOJECHUE
¢busnueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pAaCTUpPaHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJIEHCAlMsI BOJAbI) U XUMUYECKHX (TOPEHUE CBEUHU, MPOKAIMBAHUE
METHOW MTPOBOJIOKU, B3aMMOJICHCTBHE MeJla C KUCIOTON) SIBJICHUM, HAOMIOACHUE U
ONMCAaHWE NPU3HAKOB MPOTEKAHUS XMUMHUYECKHX peakluid (pas3iioKeHHe caxapa,
B3aUMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3iioKeHHe TUIAPOKCHIA
menu (I1) mpu HarpeBanuu, B3auMoJIeUCTBUE Kese3a ¢ pacTBopoM coiu meau (1),
U3Y4YCHUE CIOCOOOB PA3JECHHS CMECed: C MOMOIIBbI0 MarHuTa, (GUIbTPOBAHUE,
BBITIAPUBAHUE, JUCTHILISAINS, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPECHHON
coid, HaOJMIOJEHWEe U  ONHUCAHME  PEe3yJbTAaTOB  MPOBEIEHUS  OIbITA,
WUTKOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE MOJEIEH MOJIEKYII
(ImapocTepKHEBbIX ).

Bakueiue npeacTaBUTe M HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — 31€MEHT U MPOCTOE
BelecTBo. HaxokneHuwe kuciopoga B MNpUpoae, (PU3MYECKHe U XUMHUYECKUE
cBoicTBa (peakiuu ropenus). Oxcupapl. [lpumenenuwe kuciopoga. CrocoObl



MOJIYYCHHUSI KHCIOpOoJa B JIA0OpaTOpuu ¥ MPOMBINUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTporHas MoAuGUKAIISI KACIOpoa.

TennoBoit 3¢(deKT XUMHUUECKON peaklud, TePMOXHMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb U METaH. 3arps3HCHHE
BO3/lyXa, YCUJIEHHE MAPHUKOBOTO 3(pekTa, pazpylieHue 030HOBOTO CIIOSI.

Bonmopon — snemeHTt M mpocTtoe BemecTBo. Haxoknenwe Bomoponma B
npupoae, GU3NYECKUe ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noxyyeHus. Kucnorsl u comnu.

MomnsipHbiii 00bEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpBIL
HaceiieHHble 1 HEHACBIIEHHBIE PACTBOPHI. PacTBOpHUMOCTh BEHIECTB B BOJE.
MaccoBas 10J1 BEILIECTBA B PaCTBOpE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAHHS.
Ponp pacTBOpoB B Ipupozi€ U B KU3HU 4desioBeka. KpyroBopor BoAbI B IPUPOJE.
3arps3HeHre NpUpOaHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmveckux coemuHennit. Oxcumsl. Knaccudukarms
OKCHUJIIOB:  cojeoOpasytonue (OCHOBHBIE, KHCIOTHBIC, amMQpOTEpHbIE) U
HecosieoOpazyromue. Homenknatypa oxcugoB. Dusumdeckne ©U XUMHUYECKUC
CBOMCTBA OKCUJIOB. [lomyueHne OKCUI0B.

OcHoBanusi. Knaccudukanuss ocHOBaHHMM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHMs. Homenknatypa ocHoBaHui. PU3MYECKHME W XUMUYECKUE CBOMCTBA
ocHoBaHuM. [loyuenne ocHOBaHUM.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. dusnyeckue u
XUMHUYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoctu meramwioB H. H. bekerosa.
[TosryuyeHue KUCIOT.

Conu. HomeHnkinatypa coneil. @u3nyeckre U XUMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEICIICHUE COAEPKAHUSI KACIOPOAa B BO3AyXE, MOJYYCHHUE,
cobupaHue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOAa, HaOIIOIeHNE
B3aMMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
NpeKpalieHus TopeHus (moxapa), O3HAKOMJIEHME ¢ oOpa3laMH OKCHIIOB U
OMHMCaHUE MX CBOMCTB, MOJy4yeHHE, COOMpaHWE, PACIO3HABAHUE M H3yUEHUE
CBOWCTB BOJIOpoJia (rOpeHue), B3auMojaencTBue Bojoponaa ¢ okcuaoM meau (II)
(BO3MOKHO HCITIOJIb30BAHUE BUIECOMATEPUAJIOB), HAOMIOACHUE O0pa3IloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAHUE OCOOEHHOCTEM pacTBOPEHHUS! BEIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOU
MacCOBOM AOJIEd pacTBOPEHHOTO BEWIECTBA, B3aMMOJECHCTBUE BOAbI C METAIIAMU
(HaTpyeM ©  KajibllueM) (BO3MOXKHO HCHOJIb30BAHHE BHJIEOMATEPHUANIOB),



UCCIIeIOBaHME O0O0pa3lloB HEOPraHMYECKHX BEIIECTB pPAa3IMYHBIX KJIAcCOB,
HaOJIIOICHNE W3MEHEHHUSI OKPACKH MHIAMKATOPOB B PACTBOPAX KHCJIOT M IIEJIOYCH,
uzydeHue B3zaumopeictBusa okcuga meau (II) ¢ pacTBOpoM CEpHOM KHCIIOTHI,
KHCJIOT C METajulaMHi, pPEakUWil HEUTpaIM3alHM, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJla JPYTMM W3 PacTBOpa COJM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 N0 TeMme «BaxkHenmme Kiaaccbl HEOPraHUYECKUX
COEUHEHUID.

IHepuoauueckuii 3axkoH u Ilepuoanueckasi cucreMa XUMHYECKHX
iemeHToB JI. U. MenageneeBa. CtpoeHne aroMoB. XUMHYECKAs] CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKM KiIAacCU(PHUKAIMKA XUMUYECKHX dJeMeHTOB. [loHsTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEepHbIE OKCUIbI
Y TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoauueckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
HU. MengeneeBa. KopoTkomepuonHas W JAIUHHONEpHOAHas  (QOpMBI
[Tepronnueckoit cucrembl xumuueckux aemMeHToB J[. . Menneneesa. Ilepuoas
u rpynnbl. Ou3nyecKuil CMBICH MOPSAAKOBOIO HOMEpPA, HOMEpPOB IEpUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JIOYeK aTOMOB TMepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
[Tepuognueckon cucremnl . M. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepunogunueckoii cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUS pPAaJANyca aTOMOB XHMHYECKHUX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOVCTB IO IPYIIIAM U IIEPHUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoi CUCTEMbl XUMHUECKUX
DJIEMEHTOB JUIA Pa3BUTUA Haykh W mnpaktuku. [[. V. MenneneeB — y4€HbIM U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBSA3b.
DNEKTPOOTPUIIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenb  okucneHus.  OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iponecchl OKUCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHre oOpa3loB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aWMOJACHCTBHE
TUIPOKCUAA LIMHKA C PAacTBOPAMHM KHUCIOT W WIEIOYEH, MPOBEACHUE OIBITOB,
WUIIOCTPUPYIOLIMX ~ MPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKUUN
(ropeHue, peakiuy pazioKeHHsl, COSTUHEHU).

Mescnpeomemmnbnie ceasu



Peanuzarust MeXnpenMeTHBIX CBS3eM TPW WM3YYEHWHW XHMHH B 8 Kiacce
OCYIIECTBISIETCS dYepe3 WCIOJb30BaHUE KaK OOIMX eCTECTBEHHO--HAYYHBIX
MOHSITHH, TaK W TIOHATUH, SBJISIONINXCS CUCTEMHBIMHU IS OTICIBHBIX IMPEIMETOB
€CTECTBEHHO--HAYYHOTO ITHKJIA.

OO1mme ecTeCTBEHHO--HAyYHbIE TIOHITHS: HAydHBIN (akT, TUIIOTE3a, TEOPHS,
3aKOH, aHalM3, CHHTE3, Kilaccu(ukanums, TMepuoIuIHOCTh, HAOII0ICHHE,
HKCIIEPUMEHT, MOJICITUPOBAHNE, U3MEPEHHUE, MOJICNTb, SIBICHHE.

®dusnka: Marepus, aToM, DOJEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIIH]I,
W30TOTBI, PAJAMOAKTUBHOCTD, MOJICKYJa, SJIEKTPUYSCKHHA 3apsj, BEIIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIECTBA, T'a3, (PH3WYECKUE BEITUUYUHBI, CIMHHIIBI
WU3MEPEHHUsI, KOCMOC, TUTAHEThI, 3BE37b1, COTHIIE.

buonorus: ¢orocunTes, qpixanue, 6uocdepa.

['eorpadusa: armochepa, ruapochepa, MHHEpaIbl, TOPHBIC TOPOJIHI,
TI0JIC3HBIC UCKOITaeMbIe, TOILINBO, BOJAHBIC PECYPCHI.

9 KIIACC

BemecTBo U XMMHYeECKasi peakus

[Iepnognueckuit 3axoH. Ilepuoguyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
H. MenneneeBa. CrpoeHue aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHUHM CBOMCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX IMEPUOMNOB, KaWsd, KAJIBLHUI M HX
COCIMHEHMM B COOTBETCTBUM C IIOJIOKEHUEM JJeMEHTOB B Ilepmomnueckon
CUCTEME U CTPOCHUEM HUX aTOMOB.

CrpoeHue BellecTBa: BHUABl XWMHYECKOW CBA3U. THIBI KPUCTAIIMYECKUX
pEmETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XMMUYECKOU CBSA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHMYECKHX BEIIECTB. XUMHUECKHE
CBOMCTBA BEUIECTB, OTHOCSIIMXCS K Pa3IM4HBIM KJIACCAM HEOPraHWYECKUX
COEMHEHN, TEHETUYECKas CBSA3b HEOPTAaHUYECKUX BELIECTB.

Knaccudukanus XuMHUUeCKUX peakuil 0 pa3IuuHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pPEaKUUU BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, IO
U3MEHEHUIO CTETEeHEW OKHCIEHUS XUMUYECKHX 3JIEMEHTOB, MO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue o ckopoctn xummdeckon peakuuu. [lonsTue 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakuusx. [IoHATHEe O rOMOreHHBIX U IreTepOTreHHBIX
peakuusax. [lonstue o xaramuse. [lonstue o xumuueckoM paBHoBecuu. PakToOpHI,
BIIMAIOIIME HA CKOPOCTb XUMHWYECKOW PEAKUWH M TOJIOKEHUE XHWMHYECKOIO
PaBHOBECHSI.



OKHUCITUTETFHO-BOCCTAHOBUTENIBHBIC ~ PEAKIMU,  JJIGKTPOHHBIA  OanaHc
OKHUCIIUTEJIbHO-BOCCTAHOBUTEILHOM peaKkiuu. CocraBrienue ypaBHEHUI
OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIIMA C  HCHOJIb30BAHUEM  METOJIa
AIIEKTPOHHOTO OanaHca.

Teopus PNEKTPONUTUIECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexXaHu3M AHUCCOLMAIMU BEIIECTB C Pa3IMUYHBIMH BUJAMU
xumMudeckon cBs3u. CteneHs aucconuanuu. CHUIbHBIC U CTA0bIE SJIEKTPOJIUTHI.

Peakiium noHHOTO 0OMeHa. Y CII0BUS NMPOTEKAHUS PEAKIIUH MOHHOTO OOMEHa,
MOJHBIE M COKpalI€HHbIE HWOHHBIE YpaBHEHUs peakuui. CBOMCTBA KHUCIOT,
OCHOBAaHMM M COJIE B CBeTE€ MNPEACTABICHUNA 00 AICKTPOTUTHYECKON
nuccormanuu. KauectseHHble peakunu Ha HOHBL. [[oHSATHE O TUapOIN3E CoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHME C MOZEISIMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEILIECTB — METAJIOB W HEMETaoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJmopuaa HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JCUCTBUS PA3NUYHBIX (PAKTOPOB, HCCICAOBAHHUE DJICKTPOMPOBOIHOCTH
pacTBOPOB BEWIECTB, IMPOLECCAa AUCCOUMAIMU KHCJIOT, IIEJI0YEM H  COJeH
(BO3MOXXHO  HCHOJB30BAHME BUJEO MaTEpPUAOB), MPOBEJACHHE  OIbBITOB,
WUIIOCTPUPYIOIIUX ~ NPHU3HAKK  NPOTEKAHWS  peakluuii HMOHHOro  oOMeHa
(oOpazoBanme oOcajaka, BBIIETICHHUE Tas3a, oOpa30BaHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOUIUX ~ NPUMEPBI  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiMy pas3yIoKeHUs, COCIMHEHNUs), PaclO3HABAaHUE HEOPTaHWYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pEAaKUUMd Ha HOHBI, pELICHUE
DKCIEPUMEHTAJIbHBIX 3a]1a4.

HeMmeTaunibl 4 MX coeIMHEHU S

OOmast xapaktepuctuka rajnoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHre U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XMMHMYECKHME CBOWCTBA Ha MNPUMEPE  XJopa
(B3aMMOJAEICTBHE C MeETa/llaMH, HEMETajulaMH, IIeJo4yaMu). XJIIOPOBOJOPO/I.
ConsiHasi KMCIIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHUE, NpUMeHeHue. [lelicTBue
XJOpa W XJOPOBOJOPOAA HA OpPraHu3M YelOBeKa. BaxHeumme XJIopuapl U UX
HAax0JICHUE B IIPUPOJIE.

O6mast xapakrepuctuka 3nemMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHne u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOIU(MUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOAOPO, CTpOoeHHUE, (U3HMUYECKUE U
XUMH4Yeckue cBorctBa. OKCHABI CEpbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, @uU3MyeckMe M XUMHUYECKHE CBOWCTBa (00IIME Kak
MPEACTaBUTENS KJacca KHUCJIOT U crnenududeckne). XUMHYECKUE PEaKINH,



JeKale B OCHOBE IMPOMBIIUIEHHOTO CHoco0a MOJTY4YeHHs] CEpHOM KHUCIOTHI.
[Tpumenenue cepHoil KHUCIOThL. COJIM CEPHOM KHUCIIOThI, KAYECTBEHHAsI PEAKIUS Ha
cynb¢ar-uoH. Haxoxaenue cepbl U €€ COEAMHEHUH B MIpUpoOJe. XUMUYECKOE
3arpsi3HEHUE OKpY’KAroIIel cpelbl COSAUHEHUSIMU Cepbl (KUCIOTHBIE IO,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CLIOCOOBI €ro MPEAOTBPAILECHUS.

OOmiast xapakTepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTENIEHH OKUCIECHUA. A30T, paclpocTpaHEHHE B MPHUPO/IE,
busnyeckue u xumMnueckue cBoicta. KpyroBopor a3ora B npupojie. AMMHAK, €ro
bu3nUecKue 1 XuMUYECKHUE CBOMCTBA, MOJydeHue u npuMeHeHue. Conu aMMOHUS,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHCIIOTa, €€ MojyueHue, (Pu3nueckue M XUMHUYECKHe
CBOHMCTBa (00mME Kak TPEACTABUTENS Kiacca KUCIOT W CHEIUpUYECKHeE).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyeCcTBE MMHEpAJIbHBIX
ynoOpeHuil. XuMu4yeckoe 3arps3HeHre OKPY>KaloIIe Cpelibl COeAMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXAW, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOJoEMOB). Docdop,
annoTpornHeie Monupukanuu ¢ocdopa, (usMUEecKUe U XMMHUYECKHE CBOWCTBA.
Oxcun dhocdopa (V) u dhochopras kucnora, GU3nIecKrue 1 XUMHUIECKHUE CBONCTBA,
nonydyeHue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPATBHBIX YI0OPEHUN.

O6mast xapakrepuctuka snemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapakTEepHbIE  CTENEHU  OKUCJICHHUA.  YTJIEpOoH,  aJUIOTPOIHbIE
Monu(duUKalMKU, pacIpoCTpaHEeHHEe B TpHUpoJe, (PUINYECKUE U XUMHUYECKHE
cBoicTBa. Ancopouus. Kpyrosopot yriaepona B npupone. OKCUIbl yriiepoaa, ux
dbu3nyeckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBI, CBSI3AHHBIE C OKCHIOM
yraepoaa (IV), rumoreza ro0ampbHOrO MOTEIUICHHS KIWMaTa, MapHUKOBBIN
s dexT. YronpHas KucioTa u €€ Cou, uX (PU3NIECKue U XUMUYECKHUE CBOWCTBA,
noyjyyeHue u mnpumeHeHwe. KadecTBeHHas peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3oBaHue kapOOHATOB B OBITY, MEIULIMHE, TIPOMBIIUIEHHOCTH U CEIbCKOM
XO3MCTBE.

[lepBoHayanbHbIE TOHATHSA 00 OPraHUYECKUX BEUIECTBAX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIMLEPUH, YKCYCHAs! KUCIIO0TA).
[IpupoaHble HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, NPHUPOAHBIA ra3, He(Tb),
NPOAYKTHl WX TMepepaboTku (OEH3MH), WX POJb B OBITY W IPOMBIILICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU Ba)KHBIX BEILIECTBAX: KHUpax, OeNKax, yrieBojgax — U ux
poIM B OKM3HM 4YeloBeka. MarepuanbHO€ €IMHCTBO OPraHUYEeCKHX H
HEOPTaHUYECKUX COEJIMHEHUN.

KpeMHuuii, ero ¢usznueckue M XUMHYECKHE CBOMCTBA, IMOJIY4YEHUE U
npumeHenue. CoeauHeHUs KpemMHuUsi B npupoae. OOume npeacraBieHus o0
okcune kpemuus (IV) u kpemuueBoil kucnore. CUIMKAThl, UX KCIOJIb30BAaHUE B



ObITy, B MPOMBIIUIEHHOCTH. BakHelIne CTPOUTENbHbIE MaTEepHalbl: KEpaMHKa,
CTEKJIO, IIEMEHT, OC€TOH, *kene300eToH. [IpobmeMbl 6€30macHOTO MCIOIB30BAHUS
CTPOUTEIILHBIX MAaTEPUAJIOB B [IOBCETHEBHOW KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3OB HEOPTAHUYECKHX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
IPOBEJCHNE KAaueCTBEHHBIX PEAKIMI Ha XJIOPUI-HOHBI U HAOIIOJEHIE MPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXKarolue (QPU3NYECKUE M XUMUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE BUACOMATEPUATIOB),
O3HAKOMJIEHWE ¢ o0pa3uaMud XJOpUIOB (TaJIOTEHHUIOB), O3HAKOMJIEHHE C
oOpasmamu  ceppl U €€  COCIMHEHUSIMHU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJICOMATEPHAIOB), HaOIIOICHHE TIpoliecca OOYIJIMBaHUs caxapa IMoj AeWCTBUEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBbI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBlIeHHON CEPHOM KUCIIOTHI, IPOBEICHNE KAUECTBEHHOM peakuu Ha CyibQaT-
MOH W HAOJI0JeHHWE NpHU3HaKa e€ MPOTeKaHUs, O3HAKOMIIEHHWE C (U3UUYECKUMU
cBoicTBamH a3zota, (ochopa m mx coeguHEHUN (BO3MOKHO HCIIOIH30BAHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX B (HochopHBIX yaoOpeHuil, moaydeHue,
coOupaHue, pacrno3HaBaHHE M M3yYEHUE CBOMCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHbIX PEaKUUid HA MOH aMMOHHS U QocdaT-uoOH U U3yuYeHHE MPHU3HAKOB
UX MPOTEKAHUS, B3aUMOCHCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEBIO
(BO3MOXHO  HCHOJBb30BAHME  BUIAEOMATEpUATIOB),  HM3y4YEHHE  MOJENEH
KPUCTAIUIMUECKUX pelETOK anmasza, rpadura, (QymnepeHa, O3HAKOMIIEHHE C
IPOLIECCOM  a[COPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHBOrasa, MojlyueHue, coOMpaHue, pacrlo3HaBaHUE U M3yUEHUE
CBOMCTB YTJIEKHCIIOTO ras3a, MpOBEJICHUE KaueCTBEHHBIX peakiuil Ha KapOOHAT U
CWIMKAT-MOHBl M M3YyYECHHE MPU3HAKOB UX MPOTEKAHHUS, O3HAKOMIIEHHE C
OPOAYKUMEN CHIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a1a4 o TeMe «BaxkHeiime HeMeTauibl U UX COEIUHEHUS».

MeTtasibl 1 MX COeTUHEHUS

OO1ast XxapakTepUCTUKa XMMHUUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHHUU
ux nonoxeHus B Ilepmommueckor cucreMe XuUMUYECKUX 3ieMmeHToB [[. U
MenpaeneeBa u ctpoeHus atoMoB. CTpoeHre MeTayuioB. MeTaimuyeckas CBA3b U
MeTajuInyecKkasi  KpucTajuihueckas  pemérka.  ODJEKTPOXMMUYECKHH  psin
HaMnpsHpKeHUH MeTaioB. OU3nyeckrue U XMMUYECKHe CBOWCTBa MeTaiioB. OOiue
crnocoObl monydeHuss MeTawioB. [loHsATHE O KOpPpO3WM METauIOB, OCHOBHbBIE
crocoObl 3amuThl WX OT Koppo3uu. CrmaBel (CTadb, YYTyH, TIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY M POMBIIIJIEHHOCTH.

[lenounble MeTaIbl: MOJ0XKeHue B lleprognyeckoil cucteMe XUMUYECKHX
anementoB JI. 1. MeHnneneeBa, CTpoeHHE MX aTOMOB, HaXOXXJICHHE B MPHUPOJIE.
duznyeckre U XMMUYECKUE CBOKCTBA (Ha mpuMepe HaTpus U Kanus). OKcuabl u



TUJIPOKCUIBI HAaTpusi W Kamus. lIpuMeHeHue MmEenoYHbIX METALUIOB M UX
COCIMHEHUU.

[Ilenoyno3emenbHblE METaUIbl MAarHMd W KaJbLWW: TIOJOKEHUE B
[Tepuognueckon cucreMe xumudeckux snemeHToB Jl. M. MenpaeneeBa, crpoeHue
MX aTOMOB, HaXO0KJIeHHE B Ipupoe. PU3nyeckue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelive coelUHEHUS Kaiblus (OKCUJA, TUIPOKCUI, COJIM).
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUS.

AJFOMUHHUIN: TI0JI0)KEeHUE B [leproandeckoi cucTeMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE atoma, HaXOXIACHUE B Ipupone. PU3UUECKUe U
XUMHUYECKUE CBOMCTBA allOMUHUS. AM(POTEpHbIE CBOMCTBA OKCUAA U THAPOKCH]IA
AJIOMUHHSL.

Kenezo: nonoxenne B [lepuoanueckor cucteMe XUuMHUYECKUX IIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aToMa, HAaXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xkene3a. Okcuibl, rTuApokcuabl U conu xenesa (1) u xxenesa
(IIT), ux cocra, CBOICTBA U MOTYyUYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3laMu METalIOB U CIUIAaBOB, WX (HU3UYECKUMU
CBOMCTBaMM, M3y4Y€HHE  PE3yJbTaTOB KOPPO3HMH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPHANOB), OCOOCHHOCTEH B3aUMOJCHCTBUS OKCHJIA
KaJIbLIUSl W HATpus C BOJOM (BO3MOXKHO HCMOJb30BAHUE BHUACOMATEPHUATIOB),
VCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, ITPOLECCAa TOPECHUS XKeje3a B KUCIOPOAE
(BO3MOXHO  HCIOJB30BAHME  BHUJAEOMATEPHUATIOB), MPU3HAKOB  MPOTEKaAHUS
KAUYECTBECHHBIX PEAKIMI HAa MOHBI: MarHus, KajbLMs, AJIFOMUHUS, LUHKA, KEJe3a
(IT) u xxeneza (I11), meau (11), HabnrOEHNE W OMMCAHUE MPOIECCOB OKPAIIMBAHUS
IJJaMEHH MOHAaMU HATpus, KaJlus U Kaublusig (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HCCIIeI0BaHNe aM(pOTEPHBIX CBOWCTB THIPOKCHUIA ATFOMUHUS
Y TUAPOKCUJIA IMHKA, PEICHNUE SKCIIEPUMEHTAIBHBIX 3aJa4 10 TeMe «Baxunenmue
METAJJIbl U KX COCIUHEHHUS.

XHMHUS M OKpY:Kalolas cpeaa

BemecTtBa m Marepuanbl B IOBCEIHEBHOW JKM3HU YEJIOBEKa. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momons mpu
XUMHYECKUX 0KOTrax U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHUE OKpYyXaroleld cpeabl (mpeneiabHas AOMyCTUMas
KOHIIeHTpanus BeilecTs, aanee — [1/IK). Ponb xuMun B pelieHnH 3K0JI0THYECKUX
npooIieM.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslioB MaTepualioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHbBIE
MaTepualbl).

Mescnpeomemmnuie ceasu



Peanuzanusi MeXmpenIMETHBIX CBsI3ed NMpU HM3yYEeHUM XUMHUH B 9 Kiacce
OCYIIECTBIISIETCS. 4Ye€pe3 HCIOJIb30BaHHE Kak OOIIMX €CTeCTBEHHO-HAYUYHBIX
MOHATUH, TaK W TOHSATHH, SBISIOMUXCS CUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAYYHBIA (DaKT, THIIOTE3a, 3aKOH,
TEOpus, aHalu3, CHHTE3, KiIaccupuKaluusg, NEePUOAUYHOCTb, HAOIIOIEHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MaPHUKOBBIN
s peKT, TeXHOIOTUSI, MAaTEPHAIIBI.

duszuka: Marepusi, aTroMm, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKUN 3apsii, MPOBOIHUKH,
MOJyIPOBOJIHUKY, AUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeEl0, OO0bEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIUYECKas
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, C€AMHUIIBI W3MEPEHHUsS, KOCMHYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MUHEPATHHBIC
yI0OpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHbIE MOPOJBI,
MIOJIC3HBIE HCKOTIaeMbI€, TOTUTUBO, BOJTHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XNMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETo
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOY4YeHHMs] XMUMHH B €IMHCTBE Y4YEOHOH HU
BOCITUTATEIbHOM JEATENBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMH, IPUHATBIMUA B
oOlIecTBe MpaBUIaMUM M HOPMamMHM IIOBEJIEHUS W CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLMATIM3ALMU 00yUaIOIIUXCS.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IO3UTHBHBIX IIEHHOCTHBIX OPHUEHTAlUd W
pacUIMpPEHKE OIIbITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M Hay4YHOMY HAcCJeIHI0, NMOHMMaHUs 3HAYEHHUS XHMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOT0 OOIIECTBAa, CIOCOOHOCTH BJAAETh OCTOBEPHOW HMH(OpMaluei o
IIEPENOBBIX JOCTH)KCHMSX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOM XWUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS. O COLMAJIBHBIX HOPMax W IPAaBWIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
NOJIE3HOHM,  y4eOHO-HMCCIIEN0BaTENbCKOW, TBOPUECKOM W JApPYyrux  BUAAX
JeSITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpPH
BBIMIOJTHEHUHM Y4€OHBIX, TO3HABATENbHBIX 3a7a4, BBINOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOINOMOIIM B IIPOLIECCE D3TOM y4yeOHOW JEATEeIbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE TMOBEJECHWE M MOCTYIKH CBOMX TOBApUIIEH C MO3ULUHU
HPaBCTBEHHBIX U MMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOI'0 O3HAHUSL:

MHUPOBO33PEHYECKNE MPEACTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsI HAayKH M COCTaBISAIOIINE
OCHOBY ISl IOHUMAaHMs CYIIHOCTH Hay4YHON KapTHUHBI MHUpa, IpeacTaBiIeHHs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOJIbI, B3aUMOCBA3SX YEJIOBEKAa C
IIPUPOIAHOU CPENOH, O POJIM XMMHUU B ITIO3HAHMM ITHUX 3aKOHOMEPHOCTE;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJYYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOJUMbIE Il OOBSCHEHHUS HaOMIOJAaeMbIX MPOLECCOB U SIBICHMI,
MO3HABATENbHON, MHPOPMAIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CIpPaBOYHOU



JUTEPATypOil, JOCTYMHBIMU TEXHUYECKUMH CPEACTBAMH HH(OPMAIIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyUYEHHUI0 U TO3HAHHIO, JTI0003HATEIHHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOEKTHOM UM  HUCCIEeJA0BATEIbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSA OOy4YeHHUsS B
JIaIbHEHIIIEM;

4) popMupoBaHMs KYJbTYPHI 310POBbSI:

OCO3HAHHME LEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3J0pOBbIM 00pa3 »KW3HH, OCO3HAHUE MOCIEICTBHU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOIEHUS aIKOrojsi, HAPKOTUKOB, KypEeHHUS ),
HEOOXOMMMOCTH COOJNIO/IEHNUsT TIpaBWUJ O€30MAaCHOCTH TpU  OOpaIieHuu ¢
XUMHYECKHMH BEIIECTBAMU B OBITY U peajbHON KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPaKTUUYECKOMY U3yUEHHUIO Tpodeccuil u TpyJia pa3IuyHOro poja,
YBaXEHUE K TPyAYy U pe3yibTaTam TPYAOBOW NEATEIBHOCTH, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHHUS MPEAMETHBIX 3HAHUW N0 XHMHH, OCO3HAHHBIM BBHIOOD
WHIMBUIYaIbHON TPACKTOPUH MPOJOIKEHHUS 00pa30BaHusl C yUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpodhecCUOHATBLHON AeTEIbHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHH,
TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMA:

HKOJIOTHYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIIeCTBOBAaHHUS, IOHUMAHNE LIEHHOCTH 3J0POBOTO U
O0e3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYeCKOMy M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHUE IEHHOCTU COOIOECHUS
paBuJ O€30MaCHOTO MOBEICHUS MpU padoTe ¢ BELUIECTBAMH, a TAKKE B CUTyaIUsX,
YTPOKAKOIIMUX 3J0POBbIO U KU3HU JOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJTy4YaeMble MPU WU3YYEHUU XUMHH, IS
pemenus 3a1a4, CBA3aHHbBIX C OKPYKaIOLEH IPUPOIHON CPENOU, JIs ITOBBILICHNUS
YPOBHSL  3KOJIOTUYECKOW  KYyJIbTYpbl, OCO3HaHHS TJ00aIbHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEeM M MyTed MX PEUICHHUs] MOCPEACTBOM METOJOB XHMHH,
HKOJIOTHYECKOTO MBILLICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COLMAIILHOW MPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOPbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeJAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABIECHUE O IEIOCTHOU



HAay4YHOU KapTUHE MUPA, U YHUBEPCAJIbHbIEC YUeOHbIE NeCTBUS (I103HABATEIIbHbIE,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphIE oOecnednBaloT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO Yy4eOHOM
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3oBble Jiornyeckue aeiicTBUA:

YMEHHUSI HCNOJIb30BaTh MNPUEMBI JIOTHYECKOTO MBIIUIEHUS MPU OCBOCHUU
3HAHUN: PACKPbIBATh CMBIC] XUMUUYECKUX TMOHATHM (BBIJCIATH MX XapaKTEPHBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/EIbHBIX (PAaKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH 11 KIACCH(PUKAINK XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUM,
yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIYy OOBEKTaMH H3yYCHWSI,
CTPOUTH JIOTMUECKHE PACCYXKJICHHS (MHIYKTHBHBIE, JEYKTUBHBIC, TI0 aHAJIOTHH),
JIeJaTh BBIBOIBI M 3aKJIIOUYCHUS;

YyMEHHE TMPUMEHSATH B TMPOIECCE IMO3HAHUS TOHATUS (MPEIMETHbIE U
METanpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUH 3HAK (CMMBOJ 3JIeMEHTa), XuMudeckas (opMmysa W ypaBHEHHUE
XUMHUYECKOW pEeaKIUi — MPU PelIeHUH Yy4eOHO-TI03HABATEIbHBIX 3aJ1a4, C Y4ETOM
ATUX MOJEIBHBIX NPEACTABICHUN BBISBISATH U XapPAKTEPU30BATH CYIIECTBECHHBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJICTBEHHBIE CBSI3M U
MIPOTHUBOPEYHS B U3yUAEMbIX MPOLIECCAX U ABJICHUSIX.

ba3oBbie ucciaenoBarebCKue JeCTBUA:

YMEHHUE MCIIOJIb30BATh IMOCTABIICHHBIE BOMPOCHI B KAaYECTBE HHCTPYMEHTA
MO3HAHUSA, & TaKKe B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3bI II0
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

NMPUOOpPETEHUE OMbITa 10 IUIAHUPOBAHUIO, OpPraHU3allMd W IPOBEIACHUIO
YYEHUYECKUX JKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €T0 PEe3ynbTar, (OpMYIUPOBaTh 000OIICHHS 1
BBIBOJIBI 110 PE3YJIbTATAM ITPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIIATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BHIOWpATh, aHAMM3UPOBATh M HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, TIOJyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KpPUTHYECKH OIEHUBATh IPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYI0 HH(POPMAIIHIO;



yMEHUE TMPUMEHSATH Pa3IUYHbIE METOJbI W 3alPOCHI MPH MOWUCKE W OTOOpE
uH(OpPMAITMU U COOTBETCTBYIONIMX JIAHHBIX, HEOOXOIWMBIX JJIS BBITIOJHEHUS
y4eOHBIX W TI03HABATEIBHBIX 3a7a4 ONMPENCIEHHOTO THITA, TPUOOPETEHUE OMBITA B
00JIaCTH  MCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTHA,
OBJIQJICHUE KYJIbTYpOH aKTUBHOTO UCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpATh ONTUMAILHYIO (JOpMY MpEACTaBICHUS HHPOPMAIINH 1
WUTIOCTPUPOBATh pEIIaeMble 3a7a4ll HECIOXHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu opmamMu rpaduku U UX KOMOWHAIUSIMU,

YMEHUE UCIOJNb30BaTh W aHAJM3UpPOBaTh B IIpolecce Y4YeOHOU U
UCCJIeI0BATENLCKONW JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIOPTAa HA COCTOSIHUE OKPY>KAIOLIEH MPUPOIHON
CpEIIbI.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe NeiiCTBHA:

yMEHHUsI 3aJlaBaTh BOINPOCHI (B Xojie nauanora W (WiM) IUCKYCCHH) IO
CylecTBy  oOcyXnaemMoil  TeMbl, (OPMYyJIHUpPOBaTb CBOM  MPEAJIOKEHUS
OTHOCUTEJILHO BBITIOJTHEHUS MTPEIJIOKCHHON 3a/1a4H;

YMEHUSI  TPENCTaBIsATh  TOJYYCHHBIC  pe3yJabTaThl  IO3HABATEIILHOU
NEATEIbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTaX; JeJiaTh MpPEe3EHTAIHUI0
pEe3yIbTAaTOB BBHINOJHEHHUS] XUMHUYECKOTO SKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
JabopaTopHOI pabOTHI MO MCCIIECIOBAHNIO CBOMCTB BEIIECTB, YYCOHOTO MPOCKTA);

yMeHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
MO3HABATENIbHOM W MCCJENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3HMKAIOIIMX TMPOOJeM Ha OCHOBE yuéra OOIIMX HMHTEPECOB U COIJIACOBAHUSA
no3uuuid (00CcyxaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOpJIUHALUSA
COBMECTHBIX JCHCTBHI, OINpeAeNieHue KpUTEPHEB IO OICHKE KadyecTBa
BBITIOJITHEHHOUW PaOOThI U JPYTHE).

PerynasiTuBHbIE YHHMBepCcAJbHbIE Yy4eOHbIe 1eHCTBUSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LN JACSITeNbHOCTH, IUIAaHUPOBATH,
OCYIIECTBISATh, KOHTPOJIMPOBATh U MPU HEOOXOMAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanbosee 3(pEeKTUBHBIE CIIOCOOBI PEIIeHUsT YUeOHbIX U
MO3HABATENIbHBIX 3a7a4, CaMOCTOSITEJIPHO COCTAaBISITh WM KOPPEKTHPOBATH
MPEVIOKEHHBIM  AJITOPUTM  JIEMCTBUM IIPU  BBINOJHEHUM 33JaHUM C YYETOM
MOJIyYeHHUs] HOBBIX 3HAHUUA 00 M3y4aeMbIX OOBEKTAaX — BEIECTBAX U PEAKIMSIX,
OLICHUBATh COOTBETCTBHE MOJYYEHHOI'O pE3yJibTaTa 3asBICHHOMN €W, yMEHHE
WCITIOJIB30BATh U aHATM3UPOBATH KOHTEKCTHI, IPEIaraeMbIe B YCIIOBUU 3aJIaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aTE€IbHOTO
COJICp)KaHMsI, YCTAaHOBJEHHOIO JIaHHOW QeaepanpbHON pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYAlONIMMUCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



NEUCTBUM, crnenupuyYecKkne s TpeaMeTHON oOnactu  «XuMus», BUIBI
JEATEIbHOCTH IO  IOJYYEHUIO HOBOIO  3HaHWS, €ro HWHTEPHPETALNH,
peo0pa30BaHUIO U MPUMEHECHUIO B PA3IMYHbBIX YYCOHBIX U HOBBIX CUTYAITUsX.

K koHIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSI YMEHUIA:

e PAacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHH: aTOM, MOJIEKYJa,
XMMHUYECKUN DJIEMEHT, MPOCTOE BEIMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTAa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHUE, COJb, DJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XMMHYECKasi PeaKius, KIacCH(PUKAIUS PEaKIHil: peaxKiuu
COCAUHEHHUs, PEAKUMU PA3JIOKEHUs, pEaKUUyd 3aMEUICHUs, peaKuuu
oOMeHa, PK30- U SHJIOTEPMHUUECKUE PEaAKIINH, TeII0BOM 3PeKT peakuu,
SIPO aToMa, JJIEKTPOHHBIA CIIOM aroMa, aTOMHas OpOWTalb, PaJNYC
aTOMa, XMMHUYECKasl CBs3b, MOJISIPHAS M HENOJIPHAs KOBAJCHTHAs CBS3b,
VOHHAs CBSI3b, HOH, KATUOH, aHMOH, PacTBOpP, MAaccoBas JOJs BELIECTBA
(MpoueHTHasE KOHLIEHTpaIusi) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX NOHATUHA U
MIPUMEHATH 3TU MOHITUA NPU OMUCAHUU BELIECTB U UX MTPEBPALICHNUN;

e WCIOJBH30BaTh XHWMHUYECKYIO) CHUMBOJHMKY JUIsI COCTaBieHHS (Hopmyl
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMIA;

e ONpENEeNsATh BAaJEHTHOCTb aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHCIIEHHUS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K ONMPEACIEHHOMY KIIACCY COEAMHEHUHW 10
dbopmynam, BHUJ XUMHUYECKOH CBs3M (KOBAJICHTHAass W WOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

e packpeiBaThb cMbIcia Ilepuomnueckoro 3akona [J[. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUUYECKONM 3aBUCHUMOCTU CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MoJioxkeHus B llepunomuyeckoil cucreme,
3aKOHOB COXPAaHEHWs MAacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHUS, 3aKOHAa ABOTraapo;

e ONUCHIBATh U XapakTepuszoBaTh TabmuuHyro Qopmy Ilepuonnyeckoi
CHCTEMBl XHMHUYECKHUX DJIEMEHTOB: pa3iIv4aTh TMOHATHS «IJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpynmna)», maneie u
OOJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbIE€ HMMEIOTCS B
tabnuue «llepuognueckass cucrema xumuueckux saementoB [ U.
MenpneneeBa» € YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHS ATOMOB



XUMUYECKHUX IJIEMEHTOB (COCTaB U 3apsij s/pa, 00IIee YICIO dIEKTPOHOB
U pacTpeeieHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMHUYECKUE peakuuu (10 YUCIy UM COCTaBy YYAacCTBYIOUIUX B pPEAKIUU
BEIIIECTB, 10 TETUIOBOMY (D PEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB
pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIINIA;

POTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XWMHUUYECKHX [MpEBpalIeHUl B
pPa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIIPHYIO W MOJIIPHYIO MAacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIeMEeHTa 10 (dopmylie
COEIMHEHMSI, MAaCCOBYIO JIOJIIO BEILIECTBA B PacTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOW PEaKIINH;

MPUMEHSTH OCHOBHBIC OTEPAIMA MBICTUTEIHHONU ESITEIILHOCTH — aHAIHN3
U CUHTE3, CpaBHEHHE, 000O0IICHHE, CHCTeMAaTH3allUI0, KIacCU(UKAIIHIO,
BBISIBJICHUE MPUYUHHO--CJIEACTBEHHBIX CBS3€H — JJIsl M3Y4YEHHUs CBOICTB
BEIIECTB M XHUMHYECKUX pEaKIUh, EeCTECTBEHHO-HAyYHbIE METO/Ibl
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIEPUMEHT
(peasibHbBI U MBICIICHHBIN );

clenoBaTh  MpaBWjaM  [OJb30BAHMS ~ XMMHUYECKOM  MOCYAOH U
7a00paTOpHBIM  000pY/IOBaHMEM, a TakXKe MpaBwiiaM OOpalleHusl ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUHUSIMH 1O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3zoo0pa3HbIX BEMIECTB (BOMOPOJAa ¥ KHUCJIOPOJAA), MPHUTOTOBICHHUIO
pAacCTBOPOB C ONPEAECIEHHOW MAaCCOBOM JOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAaHUPOBATh M NPOBOJAUTH  XUMHUYECKHME  SKCIEPUMEHTHl IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(maxkmyc, peHondTanenH, METUIOPAHXK U APYTHE).

K xonIy oOydenus B 9 kj1acce npeIMETHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINUXCS YMEHUH:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX TMOHSATUN: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WMOH, KaTHOH, aHWOH, MPOCTOE BEILECTBO,
CJI0KHO€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHUIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKiusi, XUMUYECKasl CBsI3b, TEIJIOBOUN 3 deKT
peakuuu, MOJib, MOJSIpHBIH  00BEM,  pacTBOp,  DJIEKTPOIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOIUTHUECKAsT HUCCOIMAIUs, PEaKIMd HOHHOTO
oOMeHa, KaTalu3aTtop, XHUMHUYECKOE paBHOBecHe, oOpaTUMble H



HeoOpaTUMble PEAKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEAKIIHH,
OKHCJIUTENIb,  BOCCTAHOBUTEJb,  OKHCIEHHME UM  BOCCTAHOBJICHHE,
aIoTpomnus, aM(pOTEepHOCTh, XUMHUYECKasA CBS3b (KOBAJICHTHAsi, MOHHAS,
METaJIJIMYecKas), KpUCTAJUIMYECKass pemérka, KOppo3us METaloB,
CIUIaBbI, CKOPOCTb XHUMHYECKOW pPEaKkUWH, NPENebHO OIyCTHMas
xoHuentpaus [1/IK Bemecrsa;

WUTKOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX IOHATHU U
IIPUMEHSATH ITH MOHATHS IIPUA OIIMCAHUU BELIECTB U UX NPEBPALLCHUN;
UCIIOJB30BaTh XHUMMUYECKYI0 CHUMBOJMKY [UIsl COCTaBieHUS (opMyl
BEILECTB U YPAaBHEHUM XUMHUUECKUX PEAKIIN;

ONPENEIIATh BAJICHTHOCTD U CTEIEHb OKUCIICHNS] XUMUYECKUX DJIEMEHTOB B
COCAUHEHUAX PA3JIUYHOTO COCTABA, IIPUHAMIEKHOCTH BELIECTB K
ONpeAeNEHHOMY KJIAcCy COEIMHEHU 1Mo ¢opMysiaM, BHJ XUMHUYECKOU
CBA3M (KOBaJE€HTHas, HOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX
COEIMHEHMSIX, 3apsi/l MOHA M0 XUMHUYECKON (Qopmysie, XapakTep cpelbl B
BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCAVUHEHUN, TUI KPUCTAIIINYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMbIcH [lepuommueckoro 3akona [I. WM. MenneneeBa u
JEMOHCTPUPOBATb €ro IIOHUMAaHHE: OIMCHIBaTh U XapaKTEPU30BaTh
Tabnuunyto Gopmy lleproanueckoil cuCTEMBl XMMHUYECKHX SJIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymnmna (A-rpynma)» U «mo0ovHas
noarpynna (b-rpynma)», Manbsle u OosbliMe NEPUONbI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpbIE MMEIOTCS B NEPUOAMYECKOM Tabmuue, ¢
YUCJIOBBIMU  XapaKTEpPUCTUKAMU  CTPOCHUS  aTOMOB  XMMHUYECKHX
AJIIEMEHTOB (COCTaB H 3apsii sAapa, oOOIee YHCIO JJIEKTPOHOB U
pacmpejieieHue HMX IO DJIEKTPOHHBIM CIOsIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B U3MEHEHHMM CBOMCTB DJIEMEHTOB M MX COCAVUHEHUHN B
Ipesesiax MajblX IIEPUOJ0B U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS HUX
aTOMOB;

KJIACCU(PUIIMPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHE peakuud (10 YHUCIy U COCTaBY YYAcCTBYIOLIUMX B pPEAKLIUU
BELIECTB, N0 TEIUIOBOMY 3P(EKTy, MO M3MEHEHUIO CTEIEHEN OKUCIIECHUS
XUMHYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME U CHEHU(PUUECKHE XUMUYECKHUE
CBOMCTBA IIPOCTBIX M CJOKHBIX BEIIECTB, NOATBEPXKAAs OIMCAHUE
IPUMEPAMHU MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHHMM COOTBETCTBYIOIIHX
XUMHUYECKUX PEAKLUM;

COCTABJISITh YPAaBHEHHUs JJIEKTPOJUTUYECKOM JMCCOLMALAUA  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHNS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIWii, TMOATBEPKAAOIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIUTEIHBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHS SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;
POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
BO3MOXKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHMCIIATh OTHOCHUTEIIbHYIO MOJEKYJISIPHYIO W  MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO J3JIeMEeHTa 10 (dopmylie
COEIMHEHMsI, MAaCCOBYIO JIOJIIO0 BEILIECTBA B PAcTBOPE, MPOBOJAUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKIINH;

coOmoaTh  MpaBWia  TMOJB30BAHMS ~ XUMHUYECKOM  TOCYIO0Ml U
7a00paTOpHBIM  00OpYNOBaHMEM, a TaKXKe IMpaBUia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSMH 1O BBIIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTBITOB TIO TOJYYEHUIO WU COOMPAHHIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIMH, TOJATBEPKIAIONINE  KAuyeCTBCHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMU-,
uoaua-, kapbonar-, docdar-, cwiMkar-, cyibhar-, THIPOKCUJI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HWOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEIIECTB;

IPUMEHSTH OCHOBHBIE ONEpPALUd MBICTUTEIbHONU J1€SITEIbHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0O0OOIIeHHEe, CHUCTEeMATHU3alUIO, BBISBICHUE
NPUYMHHO-CJIEICTBEHHBIX CBSI3€M — I M3Y4YEHHUs CBOWCTB BEUIECTB U
XUMUYECKAX PEaKIid, €CTeCTBEHHO-HAYYHbIE METOJIbl TIO3HAHUS —
HAOIOICHNE, W3MEpPEHHe, MOJCIUPOBAHNE, IKCICPUMEHT (peajbHbIA M
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumeHoBaHme pa3iesioB u daexkTpoHHbIe (LH(pPOBbHIE)
KonTpoabHsbie IIpakTnueckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/IbHBIC PeCypChI
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHUYECKHE NIOHATHS
Xumusi — BaxkHast 00J1aCTh
€CTECTBO3HAHUSA U bubnmorera LOK
1.1 . 5 2 https://m.edsoo.ru/7f41837¢
IIPAKTUYECKON AESITEIbHOCTU .
Hudposoit Mukpockomn
4eJloBeKa
Bemwectsa ccKte but6mmoreka [IOK
TBA U XMMHYECKH
1.2 . 15 1 https://m.edsoo.ru/7f41837¢ JlaTunk
peaxkuuu
TeMIeparyp
Wroro no pazneny 20

Pasznen 2. BaxxHeiiiue npeacTaBuTeIu

HEOPraHnvIeCKUuX BEIIECTB

Boznyx. Kucnopona. [lousitue bubmrorexa LIOK
2.1 6 https://m.edsoo.ru/7f41837¢ JlaTuuk

00 okcHgax
TEMIEPATYPH
bubnunorexa [IOK

29 Bonopoa.Ilonstue o kucnorax 3 1 https://m.edsoo.ru/7f41837¢ pH-

U COJISIX METp, AATUUK
INEKTPOOTPHULIATEILHOCTU
bubnunorexa [IOK

73 Bopna. PactBopsr. [Tonsitie 06 5 | | https://m.edsoo.ru/7f41837¢ pH-

OCHOBAHUAX

METp, AATYUK
JIEKTPOOTPHULATETLHOCTU




24

OCHOBHEIE KJIacCEI

HCOPTraHNUYCCKUX COGI[I/IHGHI/Iﬁ

11

bubnunorexa [IOK
https://m.edsoo.ru/7f41837¢ pH-
MeTp, AaTYUK
AMEKTPOOTPHUIIATETEHOCTH

Hroro no pazneny

30

Pasznea 3. [lepuoanueckuii 3axoH u [lepuoguveckas cucrema xumnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuU

[Tepuonnueckuii 3aKOH 1

11 [Tepuoanueckas cucrtema 7 bubnunorexa [IOK
XAMHYECKHX dj1eMeHToB /1. . https://m.edsoo.ru/7f41837¢
Menaene-eBa. CtpoeHne atoma
XHUMHU4YEeCKas CBS3b.

3.2 OKHCIUTEIBHO- 9 bubmorexa [JOK

https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEJIBHBIE PEAKITUN
bubnunorexa [IOK
Hroro no pasaeny 16 https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMms 2 bubmmorera IHOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KJIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undposbie)
Ne n/m Kontpoabubie  IpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypen
Pa3zgea 1. BemecTBo U XUuMH4YeCcKHe peaKkun
L1 [ToBTOpEeHue u yroyOneHre 3HAaHHIA 5 bubnmoreka [JOK
OCHOBHBIX pa3JIeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX bubmmorexa [OK
1.2 . 4 https://m.edsoo.ru/7f41a636
peakiui
JlaTuuk TemmepaTyp
Bbu6nmuoreka [IOK
13 DJIEKTPOJIMTHYECKAS AUCCOIUALIMS. g 1 1 https://m.edsoo.ru/7f41a636
XUMHUYECKUE PEAKIIMU B pacTBOpax pH-meTp, naTumnk
3IEKTPOOTPHUIIATEIBHOCTH
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUSI
bu6mmoreka [IOK
21 OO0mas XxapaKTepUCTUKa XUMHUIECKUX 4 | https://m.edsoo.ru/7f41a636
aneMeHToB VIIA-rpynnsl. ["anorensr pH-meTp, naTunk
3IEKTPOOTPHUIIATEIBHOCTH
bu6mmoreka [IOK
OO01mas XxapakTepruCcTHKa XUMUIECKIX https://m.edsoo.ru/7f41a636
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé€ 6 pH-meTp, naTunk
COETMHEHUS TeMIeparyp, JaTYUK
3IEKTPOOTPULATEIBHOCTH
2.3 OO01mas XxapakTepruCcTHKa XUMUIECKIX 7 1 bubnmoreka [JOK




aneMeHTOB VA-rpymnmsl. A30T, pocdop u ux
COCIMHECHHUS

https://m.edsoo.ru/7f41a636
pH-meTp, naTumnk

3IEKTPOOTPHUIIATEIBHOCTH

OO61mas xapakTepuCcTHKa XUMUYECKIX

Bbu6nuoreka [IOK
24 3HeMeH{0B IVA-rpymmet. Yrepor n 8 https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHCHHUSI
Hroro no pasneny 25
Pa3zgen 3. MeTaJJIbI M BX COeIUHEHUS
. bubmuorexa [JOK
3.1 Obmpae cBOHCTEA METANIOR 4 https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
3.2 Bakueiiume MeTaiuibl U X COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
pH-metp
Uroro no pazgeny 20
Pa3nen 4. Xumus n okpy:kapmasi cpeaa
4.1 BemecTBa 1 MaTepuansl B >KU3HHU YEJIOBEKA 3 bubmmorexa LIOK
) t p https://m.edsoo.ru/7f41a636
Uroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




HOYPOYHOE INTAHUPOBAHHUE

8 KJIACC
KosmmuecTBo yacos Aata wsyuenns JaeKTponHLIe
Ne nugpossie
Tema ypoka
n/n Beero Konrtpoabnbie  IIpakTnueckue ILnan daxT o0pasoBaTejbHbIe
padoTsI padoThbI pecypchl
[Ipenmer xumuu. Posb
1 XHMHH B )KU3HHU YeIOBEKa 1 1.09 bubmorexa [OK
’ ' https://m.edso0.ru/ff0d210c
Tena u BemiecTBa
[TonsTue o meromax buGnnorexa LIOK
2 g 1 4.09 https://m.edsoo.ru/ff0d227¢
MO3HAHUS B XUMHUU .
[{udposoit Mukpockor
[Ipakruueckas padora Ne 1
«[IpaBuna paboThl B
3 nabopatopuu U IPUEMBI | 2.09 bubnmoreka [JOK
obpareHus ¢ ’ https://m.edsoo.ru/ff0d23dc
1a60paTOPHBIM
000pyT0BaHUEM)
YucThle BEIECTBa U CMECH.
4 CrniocoOsI pazaenenus 1 11.09 bubmorexa [OK
. pasa ’ https://m.edsoo.ru/ff0d26ca
cMmeceit
[IpaxTuueckas pabora Ne 2
«Paznenenue cmeceit (Ha bubmuorexa [{OK
5 1 15.09
MpUMEPE OUYNUCTKH https://m.edsoo.ru/ff0d28c8
MTOBAPEHHOM COJIN)»
bubnunorexa LIOK
6 A 1 18.09
TOMPL I MOJCKYTH! https://m.edsoo.ru/ff0d2a6c




XUMHUYECKHUE DIIEMEHTHI.

bubnunorexa [IOK
! 3naKw (CuMBOIIB) 22.09 https://m.edsoo.ru/ff0d2be8
XUMHUYECKHUX IJIEMEHTOB
2 IIpocTsle U C0XKHBIE 2509 bu6nuorexa [IOK
BEIIIECTBA ' https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE 2909 bu6muoreka [IOK
yUYCHUE ’ https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
BENIECTB. XUMHUECKas
10 dbopmyna. BaneHTHOCTD 2.10 bubmorexa [TOK
pMyJIa. ’ https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHUX
3JIEMEHTOB
OTHOCHUTENbHAA AaTOMHAs
11 Macca. OTHOCUTENbHAS 6.10 bubmorexa [JOK
) ’ https://m.edsoo.ru/ff0d323¢
MOJICKYJIIpHas Macca
MaccoBas oms
12 XHMHYECKOTO 3JIEMEHTA B 9.10 bubmorexa [OK
' https://m.edsoo.ru/ff0d350¢
COCTMHCHUHT
13 KonmuaecTBo BemiecTna. 13.10 bubnuoTexa [{OK
Mons. MonsipHas Macca ' https://m.edsoo.ru/ff0d5230
DU3NYECKUE U XUMUYECKHE bubmuorexa [{OK
14 sIBJICHUSL. XUMHYECKas 16.10 https://m.edsoo.ru/ff0d37fa
peakuus JaT4uuk Temreparyp
[Ipu3Haku u ycaoBus bubnmoreka [JOK
15 MPOTEKAHUSA XUMHYECKUX 20.10 https://m.edsoo.ru/ff0d3al6
peaxkuuit Jatuuk Temneparyp
16 3aKOH COXpaHEHHUsI MacChl 73,10 bubnmoreka [JOK

BellecTB. XUMHUUECKUE

https://m.edsoo.ru/ff0d3b&88




YpaBHEHUS

Brranciaenus KOJINYECTBA,
MacCcChI BE€IIECTBA I10

but6mmoreka [IOK

17 YPaBHEHUSM XUMUYECKUX 27.10 https://m.edsoo.ru/ff0d5708
peaxkuuit
Knaccudukammst

13 XUMHYECKHUX PEaKIUi bu6muoreka [JOK
(coenuHEeHMSI, pa3TI0KECHHS, https://m.edsoo.ru/ff0d3{34
3aMeleHus, OOMeHa)

M. B. JlomoHOCOB —

19 YUEHBIN-OHIUKIOTIEUCT. bu6muoreka [IOK
O0001eHne u https://m.edsoo.ru/ff0d40c4
crucTemMaTu3alus 3HaHUI
Kontponbnas padora Nel mo

20 TeMe «BemecTBa u bubnnorexa LHOK

https://m.edsoo.ru/ff0d4290
XUMHUYECKHE PEaKIuu»
Bo3nyx — cMmech ra3os.

)1 Cocras Bo3nyxa. Kucnopon bubnmoreka [JOK
— BIIEMEHT U MIPOCTOE https://m.edsoo.ru/ff0d448e
BenrecTBo. O30H
®dusnveckue U XMMUYECKUE
CBOICTBA KUCJIOPOJa

22 (peakiuy OKUCTIEHUS, bubmorexa [JOK

https://m.edsoo.ru/ff0d4614
ropenue). [lorstue 00
OKCHAaX
Crioco0b! mosyueHust
3 KHUCITIOpO/i1a B JTA0OpaTOpUU U bubnmoreka [JOK

MPOMBIIIIIEHHOCTH.
[Ipumenenue kuciopoaa

https://m.edsoo.ru/ff0d497a




TennoBoit a3 et
XUMHYECKON peaKIluu,
MIOHATHE O

bubnunorexa [IOK

24 https://m.edsoo.ru/ff0d4790
TEPMOXUMHUYECKOM
JlaTuuk Temmeparyp
YpaBHEHUU, IK30- U
SHAOTEPMHUYECKUX PEaKIIUIX
TommmBo (HedTh, yroiab u
)5 MeTaH). 3arpsi3HeHUE bubnmoreka [JOK
BO3]1yXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
PEOTBPALLCHUS
[Ipaxtuueckas padora Ne 3
26 no teme «llonyuenune n bubnmoreka [JOK
cobupaHue KUCIOpoa, https://m.edsoo.ru/ff0d4ae2
M3yYEHHE €r0 CBOMCTB)
Bonopong — snemeHT u
27 1} (I)ICTpoeﬂBe €CTBO bubmorexa [JOK
P HLECTRO- https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpuponae
®dusnveckue U XMMUUECKUE
28 CBOICTBa BOJAOPOJIa Bubmmorexa [IOK
AOPOAR. https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa
but6mmoreka [JOK
29 TTonsTue 0 KUCTOTaX U https://m.edsoo.ru/ff0d50d2
COJISIX pH-MeTp, naTumnk
3MEKTPOOTPHUIATETEHOCTH
30 CriocoOsI MoTy4eHus bubnmoreka [JOK
BOJIOpOJIa B TabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTtuueckas padota Ne 4
but6mmoreka [IOK
31 1o reme «Ilonyuyenue u

coOupaH#e BOJ0pO/Ia,

https://m.edsoo.ru/ff0d4{42




W3YUYEHHE ETO CBOWCTB)

Momnsipablid 00bEM Ta3oB.

but6moreka [IOK

32
3akoH ABoraapo https://m.edsoo.ru/ff0d542e
Brruncnenus o0béMa,
KOJIMYECTBA BEIIECTBA rasza
33 10 €r0 U3BECTHOM bubnmorexa LOK
y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH
00BEMY
Brrunciaenus 00L,EMOB ra3oB
14 10 YPaBHEHHUIO PEAKIUHU Ha bubnmoreka [JOK
OCHOBE€ 3aKOHAa 00BLEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B
but6mmoreka [JOK
35 duznueckre 1 XUMHUIECKHE https://m.edsoo.ru/ff0d587a
CBOMCTBA BOJBI pH-MmeTp, naTumnk
ANEKTPOOTPHUIATETLHOCTH
CocTaB OCHOBaHUH bubnnorexa LOK
36 ’ https://m.edsoo.ru/ff0d59e2
[TonsiTHe 06 MHIUKATOpAX
pH- metp
Bopa xak pacTBopuTeb.
Hacpnnennsie u
37 HEHACBIIIIEHHbLIE PACTBOPEI Bubmiorexa ITOK
p ppL. https://m.edsoo.ru/ff0d5b40
MaccoBas noiist BelecTBa B
pactBope
[TpakTuyeckas padora Ne 5
1o reme «lIpurorosienue
.. bubmuorexa [{OK
38 pacTBOPOB C ONpeAeIEHHON

MacCOBOH JoJIeH
PacTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/ff0d5eba




KontponsHnas padora Ne2 o

39 teme «Kucmopoa. Bomopo, bubmorexa [JOK
PO BOMOPOL. https://m.edsoo.ru/ff0d6342
Boma»
OKcHabl: COCTaB,
40 KIIacCU(UKALIUS bubmorexa LOK
L https://m.edsoo.ru/ff0d664¢
HOMEHKJIATypa
[TonydyeHue nu XuMHYECKHE

A1 CBOMCTBA KHUCJIOTHBIX, bubmuorexa [{OK
OCHOBHBIX U aM(OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB
OCHOBaHUS: COCTaB, bubmuorexa [{OK

42 Kiaccudukanys, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa pH-meTp

43 [Tomy4yenue u XUMUYECKHE bubnmoreka [JOK
CBOICTBAa OCHOBAHUH https://m.edsoo.ru/ff0d67ca
Kucnotsl: coctaB bubmorexa [JOK

) ’ https://m.edsoo.ru/ff0dfee2

44 Kiaccudukanms,

pH-MmeTp, naTumnk
HOMEHKJIaTypa
ANEKTPOOTPHUIIATETLHOCTH

45 [Tomy4yenue u XUMUYECKHE bubnmoreka [JOK
CBOIWCTBA KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue):

46 HOMEHKJIATypa, CIIOCOObI bubnunoreka [IOK
TIOJTYYEHHUS, XUMUYECKUE https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpaxTuueckas padora Ne 6.

47 Pemienue bubnunorexa [IOK

OKCIICPUMCHTAJIbHBIX 3a1a4
1o TeMe «OCHOBHBIE KJIACChI

https://m.edsoo.ru/00ad9b7¢c




HEOPTaHUYECKUX

COECIUHEHUN
I'enernueckas CBA3b MEXKIY
48 KJIacCaMM HEOpraHU4eCKUX bubmmorera LOK
. https://m.edsoo.ru/00ad9a50
COCTMHCHHI
49 O06o06micHNe bubnuoTexa [{OK
CHUCTEMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
KonTtponbnas padora Ne3 mo
50 TeMe "OCHOBHBIE KJIACCHI bubnunorexa [IOK
HEOPTaHUYECKUX https://m.edsoo.ru/00ad9ela
coequHeHun"
IIepBble ONBITKU
Kiaccuukammum
51 XI/IMI/I‘IS():KI/IXH:)HGMGHTOB. bubmorexa LOK
https://m.edsoo.ru/00ad9ffa
[Tonsatue o rpynmnax
CXOJTHBIX JIEMEHTOB
[lepuoanueckuii 3aKOH U
5 [Tepunonnueckas cucrema bubnunorexa [IOK
XHUMHYECKHUX 3JIEMEHTOB []. https://m.edsoo.ru/00ada52c
H. Meunenecena
53 [lepuoael, rpynimnsl, bu6muoteka [JOK
MOATPYIIIIBL https://m.edsoo.ru/00ada52¢c
54 Ctpoenne atomoB. CocTaB bu6muoreka [IOK
aTOMHBIX sizep. M3oTomsl https://m.edsoo.ru/00ada342
CTpoeHue IeKTPOHHBIX
55 000JI0YCK aTOMOB bubnunorexa [IOK

aneMeHToB [lepuoanyeckoii
cuctemsl J. 1. Menaeneera

https://m.edsoo.ru/00ada6bbc




XapakTepucruka
XUMHMYECKOT0 DJIEMEHTA 110

56 €T0 MOJIOKEHUIO B Bubmiorexa ITOK
o https://m.edsoo.ru/00ada824
[lepuoanueckoii cucreme /1.
H. Meunenecena
3nauenue [lepuonnyeckoro
3aKOHa I Pa3BUTHS HAYKU
57 . aKTiIKI/IpII " Ve bubmuorexa [{OK
P R https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIH,
MeIaror v rpaKJJaniuH
DIIEKTPOOTPHULIATEIHLHOCTD
58 aT0M0]I3) XI/II\I/I)I/I‘];ICCKI/IX bubnnorexa LHOK
https://m.edsoo.ru/00adaab8
3JIEMEHTOB
bubnunorexa LIOK
59 "
OHHAM XUMIHCECKAA CBAD https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipuas bu6muoteka [JOK
XUMHUECKas CBI3b https://m.edsoo.ru/00adaab8
61 KoBanentnas HenosspHas bu6muoreka [IOK
XUMHUECKas CBI3b https://m.edsoo.ru/00adaab9
but6mmoreka [JOK
62 C
TCHCHb OKHCIICHHA https://m.edsoo.ru/00adae28
OKHCIUTENBHO-
63 BOCCTAaHOBUTEILHELIE bubnmorexa LOK
https://m.edsoo.ru/00adb076
peakiuu
64 OxucnuTenn u bubnunorexa [IOK
BOCCTaHOBUTEIIHN https://m.edsoo.ru/00adb076
65 KonTtponpsHnas padora Ne4 o bubmuoteka [JOK

TEMC ((CTpOGHI/Ie aToMa»

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




66 KonTtponpsHas padora Ne5 o | bu6muoteka [JOK
Teme "XuMudeckas CBs3b" https://m.edsoo.ru/00adb33c
Peze i YpOK.
67 O6og Biizeyg 1 bubmorera [IOK
= . https://m.edsoo.ru/00ad9cb2
cHUCTEeMaTh3aIus 3HAaHUI
PesepBHBI ypOK.
68 O6og eHI/Ieyi 1 bubmorera [IOK
- . https://m.edsoo.ru/ff0d61c6
CHUCTEeMaTH3aIs 3HAaHUI
OBIIEE KOJIMYECTBO YACOB 68
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9 KJIACC

Kosn4yecTBo 4acoB Jdara uzyuenus DJIeKTPOHHbIE
Ne undposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThbI padoTsI ILian dakr pecypen
[Tepuonuueckuii 3aK0OH.
| [Tepuonuueckas cucrema 1 1.09 bubnnorexka HOK
XUMHYECKUX 3eMeHTOB /l. U. ) https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH
) CBOMCTB XMMHYECKUX 1 6.09 bubnnorexa [JOK
AJIEMEHTOB TIEPBBIX TPEX ) https://m.edsoo.ru/00adb6b6
MEPUO/IOB
Kiaccudukanus n
3 HOMeHK(Ji'I)aT LIa HEOPraHUYECKNX 1 8.09 buommorexa HOK
P P ’ https://m.edsoo.ru/00adb7e2
BEIIECTB
Bunnl XuMHu4ecKou CBSI3U U
4 TUMBI KPUCTATUTHYECKHUX 1 13.09 bubmorexa [IOK
) P ' https://m.edsoo.ru/00adbac6
peméTox
OxuciuTenbHo- bubmnorexa LIOK
5 1 15.09
BOCCTAHOBHUTEJIBHBIE PEAKIUN https://m.edsoo.ru/adb076
Knaccudukamnms xumuaeckux bubnnorexka HOK
6 peakuuil o pa3InyHbIM 1 20.09 https://m.edsoo.ru/00adbecb0
MpU3HAKAM JlaTuuk TemmepaTyp
[TonsiTue o ckopocTu
7 xuMudeckon peakuuu. [lonstue 1 22.09 buommorexa HOK
PCAKILHIH. ) https://m.edsoo.ru/00adbe9a
0 TOMOT€HHBIX U T€TePOTreHHBIX




peaKImsIx

IToHsaTue 0 XUMHUYECKOM
paBHOBecuu. DaKTOpHI,
BIIMAIOIINE HA CKOPOCTh

bu6mmoreka [IOK

8 27.09
XMMHYECKON PEaKIUU U https://m.edsoo.ru/00adc28c
MOJIOKEHHE XMMHUYECKOT'O
paBHOBECHS
OKuCIUTENbHO- bubmuorexa [JOK
9 29.09
BOCCTAHOBHUTEJIBHBIE PEAKIUN https://m.edsoo.ru/00adcade
Teopus 3neKTPOIUTHIECKOM bubmorexa LOK
p p https://m.edsoo.ru/00adcd68
10 nucconuaryu. CUIbHBIE U 4.10
JaTunk
cy1adble AIEKTPOITUTHI
3JIEKTPOOTPULIATETEHOCTH
Bubnmuoteka [IOK
11 HonHble ypaBHEHHS peakinii 6.10
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCJIOT
1 OCHOBAHUI B CBETE bubmorexa LIOK
. https://m.edsoo.ru/00add5d8
12 MpEACTABICHHUI 00 11.10
. pH-meTtp, naTunk
AJIEKTPOIUTUYECKON
3JIEKTPOOTPULIATELHOCTH
JIUCCOIHAITNHT
XUMHYECKUE CBOMCTBA COJICH B Bbu6nmuoreka [IOK
13 CBETE MpeICTaBICHUI 00 13.10 https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON ' pH-meTp, naTumk
JTUCCOIHAITNHT 3JIEKTPOOTPULATEHOCTH
Bubnmuoteka [IOK
. https://m.edsoo.ru/00add9d4
14 [TonsiTe o ruaponan3e conen 18.10
pH-meTtp, naTunk
3IEKTPOOTPHUIIATEIBHOCTH
15 O0001IeHrEe U CHUCTEMAaTU3ALIHS 20.10 bu6mmoreka [IOK




3HaHUH

https://m.edsoo.ru/00addd12

[TpakTuueckas padota Ne 1.

bu6mmoreka [IOK

1 P 25.1
6 «Pemienne 3kCriepuMeHTaIbHbIX 5.10 hits://m.cdsoo.rw/00addbfa
3a71a9»
Kontponbras padora Nel mo
17 Teme «JIEKTPOTUTUYECKAs 2710 bubnnorexka HOK
nucconuanusg. XuMu4ecKue ) https://m.edsoo.ru/00addec0
peaKklu B paCTBOPaAX»
OO0mras xapakTepuCTHKa
18 raJII(I)IFeHOBp XI/IMI:/I‘IGCKI/IC bubmorexa HOK
. ' https://m.edsoo.ru/00addfe2
CBOICTBa Ha IPUMEPE XJI0pa
Xnoposogopoa. ConsiHast bubmoreia HOK
POBOZIOPOAL. . https://m.edsoo.ru/00ade104
19 KHCJI0Ta, XMMHYECKHE CBOMCTBA,
pH-meTp, naTunk
MoJTy4eHue, IPUMEHEHUE
3IEKTPOOTPHUIIATEIBHOCTH
[TpakTrueckas padota Ne 2 o
20 teme «llomyueHue conssHOM bubmorexa [TOK
i . . https://m.edsoo.ru/00ade348
KHUCJIOTBI, U3y4€HHUE €€ CBOMUCTBY
Brruucnenus mo ypaBHEHUSIM
)1 XMMHUYECKUX PEaKIUi, eClu Bbubnmuoreka [IOK
OJMH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade488
U30BITKE
2 OO0mmas xapakTepucTHKa bubnmoreka [JOK
31eMeHTOB VIA-rpynmbl https://m.edsoo.ru/00ade64a
AmnnotponHbie MoaUpUKAITIH
3 cepnl. Haxoxenue cepsl 1 €€ bubnnorexka HOK

COEIMHEHHI B IIPUPOJE.
XHUMHYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/00ade64a




CepoBoiopoi, CTpOEHHUE,

24 (hU3UYECKHEe U XUMUYECKUE bubmorexa [JOK
. https://m.edsoo.ru/00ade802
CBOICTBa
Bubnmuoteka [IOK
Oxkcunpl cepbl. CepHas KUCIIOTAa, https://m.edsoo.ru/00adea28
25 (hU3UYECKHEe U XUMUYECKUE pH-meTtp, naTunk
CBOICTBa, TPUMEHEHNE 3IEKTPOOTPULIATEIHLHOCTH,
JaTYUK TEMIIEpaTyp
XHUMUYECKUE PEAKIINH,
JIeXKAIIe B OCHOBE
MIPOMBIIIIJICHHOTO CIIoco0a
26 IIOJIy4EHUS CEPHOU KUCIIOTHI. fgfj;;fg;gﬁ}é 0adecSa
XUMHYECKOE 3arpsi3HEHUE
OKpY>Karolleu cpebl
COEIMHEHUSIMU CEPbI
7 Beruucnenune maccoBoit Jom bubmuotexa [JOK
BBIXOJ1a IPOAYKTA pEaKLUU https://m.edsoo.ru/00adec8a
OO6mras xapakTeprucTuKa
37eMEHTOB V A-rpynbl. A30T, BuG OK
28 PACTIPOCTPAHCHHE B HPHPOAE, h‘cl;lpg/l;lr?lf;{sigru/OOadee%
(hU3UYECKHEe U XUMUYECKUE
CBOKCTBA
AMMHak, ero Gpu3ndecKue u Bu6miorexa LOK
29 XHMITHECIHE CBOHCTRa, https://m.edsoo.ru/00adf004
MOJTydCHUE U TIPUMEHEHUE
[TpakTuueckas pabota Ne 3 o
30 teme «llonyyenue ammuaka, ngg;;f;;gg}g 0adf180
W3y4YEHHUE €ro CBOHCTBY
31 A3orHag Kucnora, cé Bubnmuoteka [IOK




¢busnvecKkrue 1 XUMHYECKHE
CBOMCTBa

https://m.edsoo.ru/00adf306
pH- meTp, naTumnk

3IEKTPOOTPHUIIATEIBHOCTH

Hcnonb3oBaHne HUTPATOB U
COJIEd aMMOHHUS B Ka4eCTBE
MUHEPAJIbHBIX YI0OPECHHUI.

bu6mmoreka [IOK

32 XHUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adf518
OKpY>Karolleu cpenbl
COEIMHEHUSIMU a30Ta
docdop. Okcnn pochopa (V) u
13 dbocdopnas kucnora, bubnnorexka HOK
¢busnvecKkrue 1 XUMHYECKHE https://m.edsoo.ru/00adf68a
CBOMCTBA, IIOJIy4CHUE
Ucnons3oBanne GocdaTos B
14 Ka4eCTBE MUHEPAIbHBIX bubnnorexka HOK
ynobpeHuil. 3arpsa3HeHue https://m.edsoo.ru/00adfc20
NPUPOJHOM cpeabl pocdaramu
Vruepon, pacpocTpaHeHHE B
35 npmpgnz, gmn{){ecﬁe u bubmorexa [TOK
g https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Oxkcuabl yriaepojaa, ux
¢buznyecKkrue 1 XUMHUYECKUE
36 CBOMCTBA. DKOJIOTHYECKUE bubmmorexa HOK
https://m.edsoo.ru/00adfebe
poOJIeMBbl, CBSI3aHHBIC C
okcuaom yriepona (IV)
N bubmuorexa [{OK
37 YrobHas KUCIOTa i €€ conn https://m.eds00.ru/00ae006¢c
13 [IpakTueckas paborta Ne 4 o bubnmoreka [JOK

teme "[lonyyenue yriekuciaoro

https://m.edsoo.ru/00ae027¢e




ra3a. KauectBeHHas peakius Ha
KapOoHaT-MOH"

[TepBoHauanbHbBIE MTOHATHUS 00

bu6mmoreka [IOK

39 OpraHn4YeCcKUX BEIIECTBaX KaK O
p https://m.edsoo.ru/00ae054¢e
COEIMHEHUSX YIiIepoa
40 KpeMmunii u ero coequHeHN bubmmorexa [IOK
P https://m.edso0.ru/00ae080a
[TpakTuueckas padota Ne 5.
41 Pemenue skcnepuMeHTaIbHBIX bubnnorexka HOK
3a7a4 1o TeMe «Bakaelmue https://m.edsoo.ru/00aec0bf2
HEMETAJLIBI U UX COEIUHEHUI
Kontponbras padora Ne2 mo
. bu6mmoreka [IOK
42 TeMe «BakHeHIne HeMeTaulbl
https://m.edsoo.ru/00ae0el8
A UX COEIUHEHUS)
OO6mras xapakTeprucTuKa
XUMHAYECKHUX DIIEMEHTOB —
MeTaJIoB. MeTalutnueckast
43 CBSI3b U METaJLUIYeCKast bubmmorexa IOK
. https://m.edsoo.ru/00ael103e
KpUCTAJUTMYECKasi peméTka.
dusnueckue cBOMCTBA
METAJIJIOB
XuMHUYecKre CBOMCTBA
44 METAJIIOB. DIIEKTPOXUMHUYECKUHA bubmmorexa IOK
) Up https://m.edsoo.ru/00ael156
pAI HANPSKEHUN METaIOB
OO6mwme crmocoOb! MOTyYSHUS
MeTtainioB. CIIaBbl.
bu6mmoreka [IOK
45 Brruncienus o ypaBHEHHUSIM

XUMUYECKUX PEAKLUH, ECIIH
OJIMH U3 PEAr€HTOB CONEPKUT

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




IIpUMECH

46 ITonsTHE O KOPPO3MHU METAJIJIOB bubmorexa LOK
PP https://m.edsoo.ru/00ae1278
Bubnuoteka [IOK
4
7 Ienoumpie MeTaL bl https://m.edsoo.ru/00ac14b2
OKCHIBI ¥ THAPOKCHUILI HATPUS bubmorexa LOK
48 g AP a p https://m.edsoo.ru/00ael14b2
H KaIus
pH- metp
49 [eno4HO3eMENBHBIE METAIIIBI — bubmmoreka [JOK
KaJIbIIMA 1 Mardui https://m.edsoo.ru/00aecl5e8
50 Baxneiime coeJuHEeHUS bubnuotexa [JOK
KaJIbIHs https://m.edsoo.ru/00ael 58
51 O0001IeHrE U CHUCTEMaTU3ALIH
3HAHUH
5 JKEcTkocTh BOABI M CLIOCOOBI €€ Bbu6nuoreka [IOK
YCTpaHEHHUS https://m.edsoo.ru/00ae1886
[TpakTuyeckas padora Ne 6 1o
53 TeMe "JKECTKOCTEL BOALI U bubmmorexa IOK
.. A " https://m.edsoo.ru/00aclae8
METO/bl €€ YCTpaHEeHUS
bu6mmoreka [IOK
54 An I
TOMHHIH https://m.edsoo.ru/00aeclc64
AMpoTepHbIe CBOICTBA OKCHIA bubnuoreka [JOK
55
U TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
K
>6 1es0 https://m.edsoo.ru/00ac1d86
57 OKcuapl, THIPOKCUABI U COTH bubnnorexka HOK
xenesa (I1) u sxenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O0001IeHrE U CHUCTEMAaTU3ALIHS




3HaHUH

[TpakTuueckas padota Ne 7.
Pemrenne skciepuMeHTaIBHBIX

bu6mmoreka [IOK

> 3ajJ1a4 1Mo TeMe «BakHelme https://m.edsoo.ru/00ae3de8
METAJLIBI U UX COCIUHCHUS»
Brruucnenus mo ypaBHEHUSIM
XUMHUYECKUX PEaKIUi, €CIIH
OJIMH U3 PEareHTOB JIaH B
60 I/136I>ITKCI:I)/IJII/I COJICPKUT bubmmorexa LIOK
https://m.edso0.ru/00ael1750
npuMecHu. Beranciienus
MaccOBOM J0JIM BBIXOJ1a
MPOYKTA PEAKIINH
61 O06001IeHNEe U CUCTEMATU3 AL
3HAHUU
Kontponbras padora Ne3 mo
62 TeMe «BakHeHIIre MeTaibl 1
WX COCTUHCHHS
63 BeniectBa 1 maTepuaisl B Bbu6nuoreka [IOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bubnnorexka HOK
OKpY>Karolleu cpenbl https://m.edsoo.ru/00ae4270
65 Ponb xumum B pemenuu bubnnorexka HOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001eHne u bubnmoreka [JOK
cucTeMaTH3allis 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PezepHblit ypok. O6o011eHne 1 bubnuoreka [JOK
cUCTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PeseprHbIil ypok. O600611eHIE U bubnuotexa [JOK




cUCTeEMAaTH3anud 3HaHUU

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

OBIIEE KOJMYECTBO YACOB I10
[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumus, 8 knacc/ 'abpuensia O.C., OctpoymoB WN.I'., Cnagkos C.A.,
AxrmmonepHoe o6mectBo «M3aatenbetBo «lIpocBemenuer
» Xumusi, 9 kimace/ I'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A.,
AxrmmonepHoe o6miectBo «M3aatenbetBo «lIpocBemenue»

METOJUYECKHUE MATEPHUAJIBI JIJI1 YYUTEJIA

1. Xumus. 8 knacc: yueonuk / O.C.I'abpuensa. — M.: IIpocsenienue, 2020r.

2. Xumus. 8 kiacc. O.C.I'abpuenss, I'.I'.JIbicoBa. [IpoBepouHbIie U KOHTPOJILHBIE
pabotsl. — M.: [Ipocsemienue, 2021r.

3. Xumus. 9 knacc: yueonuk / O.C.I'abpuensa. — M.: IIpocsemnienue, 2020r.

4. Xumus. 9 knacc. O.C.I'abpuenss, I'.I".JIsicoBa. IIpoBepouHbie 1 KOHTPOJIBHBIE
pabotel. — M.: IIpocBemenue, 2021r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
HUHTEPHET
1. http://www.fipi.ru Ilopran ®UIIN — denepaibHbIif HHCTUTYT MEAarOTHYECKUX
W3MEPEHUM.
2. http://www.ege.edu.ru Iloptan EI'D (undopmanmonHoi moanepxku EI'D)
3. http://www.probaege.edu.ru [Toptan Enunsrii sx3amen
4. Poccuiickasi 3JIEKTpOHHAs IIKOJIa
5. Hudposas naboparopus no xumuu "Touku pocra"



JIMCT KOPPEKTHUPOBKI

Haumenosa | OTBeTcTBE

Ne i/t

Hara
BHECEHUS
U3MEHEHUN

Kpartkoe cogep>xanue BHECEHHBIX
U3MEHEHUN

YeM BBI3BaHBI
(mpuyauHbI)
H3MEHEHHU,
JIOTIOJTHCHUS

HUE pa3ziena HHOE
(myHKTa) JIOJDKHOCT
TUIaHa, Kyaa | HOe JIUIO
BHECCHBI U €To

N3MCHCHUA pocnucCh
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