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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPEnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3zoBaTeNbHBIX opraHnm3aiusx Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CpPEACTBAMHU Y4e€OHOIro
npeaMera, YCTaHABIIMBAET 00s13aTENIbHOE MIPEAMETHOE COJIepKaHue,
MpeayCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM M CTPYKTYpPUPOBAHHE MO
pazienaM M TeMaM MpOrpaMMbl MO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM Yy4€OHOro  Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEH OOydJarolIUXCs, ONpeaAesieT BO3MOXXHOCTH TIpeaMera s
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3ynbratam oOy4eHHs] XUMUHU Ha YPOBHE IeJIeH M3YUYEHUs MPeMEeTa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEILHOW JEATEbHOCTU OOYYalolerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XHUMHUHU CIY>KUT OCHOBOM il (DOPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACcTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
posib WrpatoT (GopMuUpyeMble XUMHEWU MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPrUM U 00 DBOJIIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
mpo0eM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 3IpaBOOXPaHEHHS.

N3yuenue xumun:



CHOCOOCTBYET  peanu3alMyd  BO3MOXKHOCTEH i1 CaMOpa3BUTHS U
dbopMHUpOBaHUS KYJIbTYPHI JIMTYHOCTH, €€ 0011el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ, B (DOPMUpOBAHUE MBIIUICHUS U TBOPUECKUX CIOCOOHOCTEM
OOy4aroluxcs, HaBBIKOB HUX CAMOCTOSTENBHOM Yy4eOHON  JeSATeTbHOCTH,
HKCIIEPUMEHTAJILHBIX M HCCIEJOBATEIbCKUX YMEHUN, HEOOXOJIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCHOHATILHOM 1€ TEIbHOCTH;

3HaKOMUT CO CHeuu(PUKoi HAYYHOTO MBINUICHUS, 3aKJIaIbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIA1a HA €IUHCTBO PHUPObI U YEJIOBEKA, SIBIISETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YJarOIINXCS;

criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-HAYYHBIM 3HAHUSAM, K IPUPOJIE, K YEJIIOBEKY, BHOCUT CBOW BKJIa/l B IKOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYarOITUXCSI.

JlanHble HampaBlieHUS B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
COJepKaHusl  y4yeOHOro IMpeaMera, KOTOPbIM  SBISETCS  I€Aaroru4ecKH
aJanTUPOBAHHBIM OTpa)KeHUEM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro oOpa3oBaHHsi OPUEHTHPOBAH HA
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATHUN XUMHUHU, OCHOB
HEOPTaHWYECKONM XUMHUU W HEKOTOPHIX OTIEIbHBIX 3HAYMMBIX TOHSITHI
OPraHUYEeCKON XUMUH.

CtpykTypa coiep>kaHus MPOTrpaMMbl IO XMMUU CPOPMHUpPOBAHA HA OCHOBE
CHUCTEeMHOTO Tonaxoja kK e€ m3ydeHuro. CopepKaHHe CKIAIbIBACTCS M3 CHUCTEMBI
MOHSTUNA O XUMUYECKOM IJIEMEHTE U BEIIECTBE U CUCTEMBI TIOHATUH O XUMHYECKON
peakuuu. OOe 5TH CHUCTEMBbI CTPYKTYpPHO OPTraHU30BaHbl 1O TMPUHIIUAITY
MOCIIEZIOBATEIHLHOTO PA3BUTHUSI 3HAHWH HAa OCHOBE TEOPETUUYECKUX MPEACTABICHUN
pa3HOro YpOBHS:

— aTOMHO--MOJICKYJISIPHOTO YYCHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS,;

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YUCHUA O CTPOCHHUU aTOMaA U XUMHUYECKOMN CBA3U,



— TMPEACTaBIECHUN 00 DIIEKTPOJIUTUYECKOH JAUCCOLMAllMM BEUIECTB B
pacTBopax.

Teopernueckue 3HaHUS PAacCMATPUBAKOTCS HA OCHOBE HMIIMPUYECKH
HOJIyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OJHOIO
YPOBHSL K JPYroMmy, BBINONHAS (YHKIUU OOBSICHEHHS U TPOTHO3MPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEW NMPAKTHYECKOIO NMPUMEHEHHUs U IOJIy4EeHUS
M3y4aeMbIX BEILIECTB.

OcBoeHHME TpOrpaMMbl IO XHMHUH  CIOCOOCTBYeT  (DOPMHPOBAHUIO
IIPEICTABIICHNS] O XMMUYECKOM COCTABISAIOIIECH HayYHOW KapTUHBI MUpPA B JIOTHKE
e€ CHCTEMHOW MpHUPOJbl, LIEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAHUIO H
METO/JAaM IO3HaHUs B Hayke. V3yueHne XMMHHM NPOMCXOIWUT C NPHUBJICUYECHHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpyX aroluid Mup»,
«buonorus. 57 kinacce» U «PuU3nKa. 7 KIacc.

[Ipy w3yyeHUHM XUMHUM MOPOUCXOAUT (OPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HAYKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOro IMperMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMBI XMUMHUECKHUX
3HAHUN — BaXXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JOCTYNHBIX 000OIIEHUII MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKd, B
OpUOOLIEHMM K HAy4YHbIM METOJaM I[IO3HAHMS TP HW3YYEHUH BEIIECTB U
XUMHUYECKUX PEeaKUui, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATENbHOM U  y4eOHO-HCCIEeI0BaTEIbCKON
NEeATEIbHOCTH, OCBOCHHMM NpPaBUJI 0€30MacHOr0 OOpalleHusT C BELIECTBAMH B
IIOBCETHEBHOM KU3HH.

[Ipu M3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaKHOE
3HauYEHHE MPUOOPENH TaKUE 11U, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIbBHOMY NPHUHITHIO PEIICHUH,

CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;



— HalpaBJEHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
MeToJaM NO3HaHMs, (POPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CHOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIUMUCS
OIbITa Pa3HOOOpPA3HOM [EATEIbHOCTH, MMO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUIOB JIE€ATEIbHOCTH;

— ¢opmupoBanue o0meld (YHKIMOHATBHOM M  €CTeCTBEHHO-HAyYHOMN
IPaMOTHOCTH, B TOM UYHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAaIOLEro MHUpA, MCHOJIb3YsSd 3HAHUS W OMNbBIT, MOJYYECHHbIE MPU H3YYECHHH
XUMHMH, TPUMEHATh HUX IpPU PEIIEHUHM NpoOJeM B TMOBCEJHEBHOW XKU3HU MU
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsi T'yMaHUCTHUYECKUX OTHOILIEHUI,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUW U1 BBIPAOOTKH 3KOJOTUYECKU
1eJIecO00pa3HOro MOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHUE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo(uiisi U HANPABIEHHOCTH JalbHEHIIEro
oOyJeHus.

OOmiee 4uCIO 4YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTI0 00111eT0 00pa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2

yaca B HeJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMHSI B CHCTEME HAYK.
Tena wm BemecTtBa. du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObI pa3aeieHust CMECEi.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CiOKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckasi ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAasT aTOMHas —Macca.
OTHocuTeNnbHAsT MOJICKYJIsIpHAsi Macca. MaccoBasi 0Ji1 XUMHUYECKOTO dJIEMEHTa B
COECIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €IWHUI[ BemiecTBa. Pacuétel mo Qopmynam
XAMHUYECKUX COCIUHECHUMN.

du3nuecKue U XUMUUYECKHUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHu.
3aKOH COXpAaHEHHsS] MacChl BEIIECTB. XHMMHUYECKHe ypaBHeHus. Knaccuduxarus
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNUs, 3aMEIIIeHUsI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamu oOpalleHus: ¢ JIabopaToOpHbBIM 00OPYAOBAHUEM, U3YUEHHE U OMHCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOJIIOJCHUE
bus3nueckux (MJIaBJICHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHWE W KOHJCHCALMS BOJIBI) U XUMHYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOW MPOBOJIOKH, B3aUMOJICHCTBHE Mea C KUCIIOTOMN) SIBJICHUH, HAOMIOACHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,

B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA



meau (11) mpu HarpeBaHuM, B3aMMOCHCTBHE Jkelie3a ¢ pacTBopoM coyi meau (11),
U3yYEHHE CMOCOOOB pa3leieHHus CMeceil: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbINIApUBaHUE, AUCTWLISAIUA, XpoMaTorpadusi, MPOBEACHUE OUYUCTKH MMOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUWE  pEe3yJbTaTOB  IPOBEACHHS  OMbITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUS MACChl, CO3JAaHUE MOJEIEH MOJIEKYII
(IrapocTepKHEBBIX ).

Ba:kHeiilmue npeacTaBUTe/ I HEOPraHNYECKUX BeLIECTB

Bo3gyx — cMmech razoB. CocraB Bo3nyxa. Kucmopon — anemMeHT U mpocToe
BemecTBo. HaxoknmeHuwe kucimopoma B TpupoAe, (U3HUYECKHE W XUMHUYCCKUE
cBoiictBa (peakiuu ropeHusi). Oxcuiabl. IIpumenenune kuciopoaa. CrocoObl
MOJIyYeHHUs] KUCIopofa B JabopaTOpuud W MPOMBINUIEHHOCTUH. KpyroBopor
KHclIopoaa B mpupoae. O30H — auioTpoIHas MoAU(pUKAIUA KACIOPOAA.

TemnoBod »hdEKT XUMHUUECKOW peakly, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOIO 3(pekTa, pazpylieHue 030HOBOTO CIIOSI.

Bomopon — »snemeHT M mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupone, GuMyecKkue ¢ XUMHYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI
noixyuyeHus. KucimoTsl u comnu.

MonspHbiii 00bEM ra3oB. Pac4&Tsl Mo XUMHUYECKUM YPaBHCHHSIM.

dusnueckne CBOWMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHbIE PacTBOPBI. PacTBOpUMOCTH BEUIECTB B BOJIE.
MaccoBasi 10J1s BellecTBa B pacTBOpe. XUMUUYECKUE CBOMCTBA BOABL. OCHOBaHUS.
Ponp pacTBOpoB B Mpupojie U B KU3HU uyesioBeka. KpyroBopot BoAbI B MPUPOJIE.
3arps3HeHne NpUpoOaHbIX BoJI. OXpaHa U OUKMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunbl. Kiaccuduxanus
OKCHUJIOB:  coyieoOpa3yromuie  (OCHOBHBIC, KHCJIOTHBIE, aMdoTepHbIe) W
HecosieoOpazyromue. Homenknarypa oxcugoB. Duzmdeckue U XUMHUYECKUC

cBOMCTBa OKCHUIOB. [lorydeHne okCuaoB.



OcnoBanusa. Knaccudpukanus ocHOBaHMIA: IIETOYM M HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHuid. PU3NYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHui. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccudpukanus kuciaor. Homenknatypa kucior. Ousndyeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamioB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Conu. Homenkinarypa cosieil. @U3ndyeckrue U XMMHYECKHUE CBOWMCTBA COJICH.
[Tomyuenue conen.

['eHeTnueckas CBA3b MEXAY KJIACCaAMU HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuii IKCnepumenm:

KAauECTBEHHOE OIPEEIICHUE COACPKAHUS KUCIOpOJa B BO3AyX€E, ITOIYUYEHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOWMCTB KHCIOPOJa, HAOIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpalieHus TOpeHus (moxapa), O3HAKOMJIEHHE ¢ oOpasllaMu OKCHJIOB U
OMHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpaHHE, PACHO3HABAHME U HU3YUYCHHE
CBOKMCTB Bojiopoja (ropeHue), B3ammojeiictBue Bogoponaa ¢ okcumom meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3ll0B BEIIECTB
KOJIMYECTBOM 1 MOJb, HMCCIEAOBaHHWE OCOOEHHOCTEM pacTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBIIEHUE pACTBOPOB C OMNPENEIEHHON
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOABI C METAIJIAMHU
(HatpueM ©  KanbplieM) (BO3MOXKHO  HCIIOJIb30BAaHUE  BHJIEOMATEPHAIIOB),
UCCJEIOBAaHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaOJII0ICHNE U3MEHEHUS OKPACKU MHIMKATOPOB B PACTBOPAX KUCIOT M ILIEIOYEH,
u3ydeHue B3aumojeiictBus okcuma menu (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCIIOT C MeTalllaMH, pPEaKUuid HEeUTpanu3aluu, MOJIy4YeHHE HEepPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHUE OJIHOTO MeETajlla JPYTMM U3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANIBHBIX 33/lad Mo TeMme «BakHeilllne KiIacchl HEOPraHUYEeCKUX

COCIMHEHUIN.



Iepunoanuyecknit 3akoH u Ilepuoamyeckast cucreMa XHUMHYECKHX
iemMenToB JI. M. MenpgeneeBa. CtpoeHue aroMoB. XMMHYECKasl CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PHUKAIUU XUMUYECKHUX 3jeMeHTOB. IloHsiTne o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIe 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y THUJIPOKCHU/IBI.

[Iepuoguueckuii 3akoH. [lepuoanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnsl. DU3NYECKUH CMBICI TMOPSAAKOBOIO HOMEpPA, HOMEpPOB INEpHOJa H
TPYIIIIbI JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sep. M30Tonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JI04eK aroMoB mepBbix 20 XMMHYECKHX  3JIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme /. . Menzaeneena.

3aKOHOMEPHOCTH HW3MEHEHUs paJuyca aTOMOB XHUMUYECKHX 3JEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
DJIEMEHTOB Ui pa3BuTUA Hayku W npaktuku. . M. MenneneeB — yd€Hblii H
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJjisipHass M HEMOJSIpHasl) CBSI3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucineHus.  OKHCINTEIbHO--BOCCTAHOBUTEIBHBIE — PEAKLUU.
[Iponiecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENINA U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE

TMAPOKCHUAAa IHHUHKAa C pPacTBOpaMH KHUCJIOT U H.IGJ'IO‘IGfI, IMPOBCACHNEC OIIbITOB,



WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropenue, peakliMy pa3ioKEeHUs], COETUHEHU).

Mescnpeomemnbnie ceasu

Peanmnsannss MeXOpeIMETHBIX CBSI3€W INPU W3YYEHHM XMMHM B 8 KJlacce
OCYUIIECTBJISICTCS. 4epe3 MCMIOJIb30BAHME KaK OOIIUX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHM, SIBISIOMIMXCS CUCTEMHBIMH IS OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOTO LIMKJIA.

OO011e ecTeCTBEHHO--HAy4YHbIE TOHITH: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TMepPUOIUIHOCTh, HAOIIOIEHHE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE.

@du3nka: Marepus, aTroM, D3JIEKTPOH, MIPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAJMOAKTUBHOCTb, MOJIEKYJA, SJIEKTPUUECKUNA 3apsill, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHETHI, 3BE311bI, COIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOIAeMbl€, TOIINBO, BOJAHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKIus

[lepnonmueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, Kalaus, KaJIbIUs U HUX
COCMHEHUN B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM UX aTOMOB.

CtpoeHue BeIlIeCTBA: BHUJBl XUMHUYECKOM CBSI3M. THUIBI KPUCTATTUYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIA KPUCTAJUIMUYECKOM PEIIETKUA U

BUJIa XUMHUYECKOM CBS3H.



Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEHIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJAacCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanuys XuMHUECKUX PEAKIHM 10 Pa3IUYHbIM MPU3HAKaM (IO YUCITY
U COCTaBy YYAaCTBYIOIIMX B PEAKIMM BEHIECTB, MO TEIIOBOMY 3(deKkTy, 1o
U3MEHEHUIO CTENEeHEeN OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, 0 00paTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U SHIOTEPMHUUYECKUE PEAKLIUU, TEPMOXUMUYECKUE
YpaBHEHMUSL.

[Tonsitue o ckopoctu xumuueckoi peakuuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusX. [IoHsITHE 0 TOMOT€HHBIX U IeTEepPOre€HHBIX
peakuuax. Ilonsarue o xkaranuse. Ilonsatue o XumMuyeckoM paBHOBecuU. PaKToOphl,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEAKUUU U IIOJOKECHHUE XUMHUYECKOTO
paBHOBECHS.

OKUCANTENBbHO-BOCCTAHOBUTEIbHBIE ~ PEaKLUHU,  AJIEKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKuuu. CocraBienue YPaBHEHUI
OKHUCIIUTEIIBHO--BOCCTAHOBUTENIBHBIX ~ PEAKLMM C  HMCIOJIb30BaHUEM  MeEToza
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Kartnonsl, annoHsl. MeXaHU3M IHUCCOLMALIMU BEILIECTB C PaA3JIMYHBIMUA BUIAMU
xuMuueckoit cBsa3u. Crenenp aqucconuanuu. CUiabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CI0BHS MPOTEKAHUS PEAKIIM HOHHOTO OOMEHa,
IOJIHBIE M COKpAIIEHHBIE HMOHHBIE YypaBHEHUS peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAaHMM W cojJell B CBeTe MPEACTaBICHUH 00 AIEKTPOIUTHYECKOU
nucconnanyu. KauecTBeHHbIE peakiiuv Ha HOHBI. [IoHsATHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJECISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB U HEMETauioB (rpaduTra U ajnmasza), CIOKHBIX BEIECTB
(xopuaa HaTpus), HCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XMMHUYECKON peakiuu

OT BO3JICUCTBHUS PA3IUYHBIX (DAKTOPOB, HCCIENOBAHUE DJICKTPOIPOBOIHOCTH



pacTBOPOB BEWIECTB, IMpOLECCAa IUCCOLMALMU KHCIOT, MIEJIOYEeH U COJIeH
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), MPOBEJACHHE  OIbITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOJAbI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUIUN
(ropeHue, peakiuu pasyIoKEeHHs, COSUHEHUS), paclliO3HABAaHUE HEOPraHMYECKUX
BEIIECTB C IIOMONIbIO KAYECTBEHHBIX pPEAaKUUMW Ha HOHBI, pELICHUE
HKCIEPUMEHTAJIbHBIX 33/1a4.

Hemerayibl 1 X cOeIMHEHHU S

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMoJIelicTBUE C MeETallJlaMH, HeMeTallylaMH, LiejiodaMu). XJIOpPOBOJOPOI.
ConsHast KHCIIOTa, XMMUYECKHE CBOMCTBA, IOJIy4eHHE, NpuUMeHeHue. JleicTeue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YEJIOBEKa. BaXHEWIHe XJIOpUIBl U HX
HaxO0XJICHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (u3NyYECKUe CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAa U Cepbl. AJIIOTPONHbBIE MOAUDUKAIIMN KUCTIOPOia
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QuU3NUECKHe U XHUMHYECKHE CBOMCTBa (00mIME Kak
NpEACTaBUTENS Kjacca KHUCIOT W crneurduyeckue). XUMHUYECKHE pPEaKIuHu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOco0a MOMY4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COau CEpHOM KUCIOTHI, KAYECTBEHHAs PEAKLMS Ha
cynb(dar-uon. Haxoxxnenue cepbl U €€ COCNMHEHHA B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEW Cpeabl COCIMHEHHUSAMM Cepbl (KHCIOTHBIE JOXKIH,

3arpsi3HeHHE BO3/4yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.



OOmas xapaktepuctuka 37meMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC CTENEHH OKUCICHHA. A30T, paclpocTpaHEHHE B MPUPOJIE,
dbusnyeckue U XuMHueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, €ro
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMyyeHHe U npuMenenue. Conu aMMOHMS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOMCTBA, MpUMeHeHHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenu(puIecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoopenuil. XuMHUUeCKOe 3arpsi3HEHUE OKPYKAIOIIeH Cpebl COCAMHEHUAMH a30Ta
(KUCIIOTHBIE JOXKIW, 3arpsi3HEHUE BO3AyXa, MOYBBI U BOA0EMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, GU3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XMUMHUUECKHUE CBOMCTBA,
nosryuerue. Mcnons3oBanue GpocdaToB B KAYECTBE MUHEPATBHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTE€pHbIE  CTENEHH  OKHUCIEHHUSA.  YTIEpOJ,  aJIOTPOITHBIC
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3MYECKUE U XUMHUYECKHE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B mpupone. Okcuabl yriepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIyYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumoresza riao0anbHOrO TOTEIJICHUS KIMMaTa, MNapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XUMHYECKHUE CBOMCTBA,
noilyuyeHue W TnpuMeHeHne. KadecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUICHHOCTH U CEITECKOM
XO34MCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHECHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTAaHOJI, TJIMIIEPUH, YKCYCHAsI KACTIOTA).
[IpupogHbie HMCTOYHWKU YTIEBOJAOPOAOB (yrojib, TMPUPOIHBIN Ta3, HEDTH),
NPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.

ITonsaTne 0 OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: JXHpPaAX, 6em<ax, YIIIEBOJax — U UX



poJii B KM3HM 4YeJlOBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COCTUHCHUI.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IOJIyYCHHE H
npuMenenue. CoenuHeHuss KpeMHusi B mpupoje. OOuue mnpeacrtaBieHus 00
okcuzae kpemuus (IV) u kpemHueBoil kucinote. CHIMKaThl, UX UCIOJIb30BAaHUE B
ObITYy, B MIPOMBIIIUICHHOCTU. BakHeliline cTpouTeNnbHble MaTepHallbl: KepaMuKa,
CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobnempr 6€30MacHOTO HMCIOIL30BAHMUS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumeHm:

M3y4eHHE 00pa3ll0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOIOJCHHUE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (U3NIECKHE U XUMUUYECKHUE CBOMCTBa
TaJIOTEHOB M WX COEIWHEHUU (BO3MOXKHO HCIIOIb30BAHUE BHUICOMATEPUATIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €€  coeAUMHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUs caxapa Mo JACUCTBHEM
KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBl, M3YY€HUE XHMHYECKHX CBOMCTB
pa30aBlIEHHOI CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHON PeaKInK Ha Cyabdar-
WOH W HaOJIOJieHWEe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEPHAIIOB), 00pa3aMu a30THBIX M (POChHOPHBIX yIOOpPEHUM, MOJIydeHUEe,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
Ka4ueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
YX MPOTEKAHHUsI, B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEIBIO
(BO3MOKHO UCII0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4eHue Moenen
KPUCTAJUIMUECKNX PEmETOK anmasa, rpadura, ¢yiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  afCOPOITMM  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTUBOras3a, MojydyeHue, coOupaHue, paclio3HaBaHUE U U3yUEHHE

CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEICHNE KauyeCTBEHHBIX pEaKkluii Ha KapOoHAT |



CUJIMKAT-HOHbl W W3YYCHUE IMPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BakHelme HeMeTaluIbl U UX COCIUHEHUSD.

MeTajuibl 4 UX COCAMHEHUS

OO01mast xapakTepUCTHUKAa XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUHU
ux TnonoxeHusa B llepuomndeckor cucreMe XHUMHUYECKUX diemMeHToB [J[. .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTraindeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAll
HaIpspKeHUi MetauioB. Ou3nyeckne U XMMUYECKUE CBOMCTBAa MeTauioB. O0nue
crocoObl Toy4yeHuss MeTauioB. [loHATHE O KOppo3WM METAIIOB, OCHOBHBIE
CrocoObl 3amMThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoOH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHUUECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXJECHUE B IPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCHUABL HaTpusd W Kanusa. [IpuMeHeHue 1IeNOYHbIX METauIOB U HX
COCIVHEHNH.

[IlenouyHo3eMenpHbIE META/UIBl MAarHMM W KaJbLUUWM: TIOJIOKEHUE B
IIeprnonnueckoin cucreMe xumudeckux snemeHToB [[. Y. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanpluda. Baxseimme coeauHEHUS Kaiublidsg (OKCUJ, THUIPOKCHI, COJIH).
JKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AlroMuHUN: TIo10)keHue B [lepronueckor CUCTeME XUMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpOE€HHUE aToma, HaxOxAcHHE B mpupone. Pusnyueckue u
XUMHUYECKUE CBOMCTBA altoOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHIA U THIPOKCHIA
AJIOMUHUSL.

Keneszo: monoxenue B [leppuoanyeckor cUCTEME XUMUYECKHUX AJIEMEHTOB [l.

. MenpgeneeBa, CTpoeHME aroma, HaxOXIeHUE B mnpupoaec. Dusznyeckue u



XUMHUUYECKUE CBOMCTBA xkene3a. Okcubl, ruipokcuibl U conu xenesa (I1) u sxxenesza
(1), ux cocraB, CBOMCTBA U MOJydEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpaslaMy METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UU  METAIOB  (BO3MOYKHO
HCIIOJIb30BaHUE BHUJCOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJEHUCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, TpoIlecca TOPEHUS JKejie3a B KUCIOPOJIe
(BO3BMOKHO  KCHOJIb30BAHHE  BHJICOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KAUYeCTBECHHBIX PEAKIM HAa MOHBI: MarHus, KajbllMs, aJIIOMUHUS, IMHKA, JKeye3a
(1) u xene3a (1), meau (11), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMEHH MWOHAMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB T'MIPOKCHUIA ATTFOMUHUS
U THIPOKCHU/IA [IMHKA, PEIIEHNE SKCIIEPUMEHTANIBHBIX 3aj1a4 1o TeMe «Bakneiiive

MCTAJIJZIbI 1 UX COCAUHCHUS).

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemectBa m Marepuasnibl B IIOBCEIHEBHOM KHU3HM YEJIOBEKAa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momomib mpu
XUMHUYECKUX 0KOTraxX U OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeesnbHas IOomycThUMas
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemieHun 3K0JIOrHYECKUX
npooem.

Xumuueckuii IKCnepumenm:

H3y4ueHHue oOpaslloB MaTepuUasioB (CTEKJIO, CIUIABBI METAJIJIOB, MOJMMEPHBIC
MaTepualbl).

Mesicnpeomemmnuie céasu

Peanuzaiiusi MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUM B 9 Kiacce

OCYHICCTBJCTCA 4YCPC3 HCIIOJIB30BAHUC KakK O6HII/IX CCTCCTBCHHO-HAYYHBIX



MOHSATUH, TaK U TIOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJISI OTACTHHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHE, MOJIelb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®usuka: Marepus, aroM, OJJIEKTPOH, NIPOTOH, HEUTPOH, WOH, HYKIHUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KPUCTAITNIECKas
peméTKa, CruiaBbl, (U3MUECKUE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorusi: dorocunres, npixanue, O6mocdepa, 3KOCUCTEMA, MHUHEPATHHBIC
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHUHEpPATbI, TOPHBIE MOPOJIHI,

IMOJIC3HBIC UCKOIIACMBIC, TOIINIMBO, BOAHBIC PCCYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE pe3yNIbTaThl OCBOCHHS MPOTPaMMBl OCHOBHOTO OOIIETO
o0Opa3oBaHMs JOCTUTAIOTCS B XOA€ OOydYeHHsS XHMHU B EIUHCTBE y4eOHOW |
BOCTIUTATEIILHOU JIEATEIHPHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMHA POCCUHCKUMU
COIMOKYJIBTYPHBIMA ¥ JyXOBHO-HPABCTBCHHBIMU IICHHOCTSIMHU, TNPHHSTHIMH B
oOIecTBe MpaBWJIaMH W HOPMAaMH TIOBEJCHHS M CIIOCOOCTBYIOT TIpoIleccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLMATHM3AINN 00YJIaFOIIUXCA.

JInyHOCTHBIE ~ pe3ynbTaTbl  OTPaKalOT  TOTOBHOCTh  OOYYAIOLIMXCS
PYKOBOJICTBOBATBbCS ~CHCTEMOM IMO3UTHBHBIX IIEHHOCTHBIX OpHEHTAlMH |
pacuIpeHue OmbITa IeSITEILHOCTH Ha €€ OCHOBE, B TOM YKCIIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IICHHOCTHOTO OTHOIIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPHUECKOMY
YU HAy4YHOMY HACIEIWIO, TIOHUMAaHHS 3HAYCHUS XHMUYCCKOH HAYKH B KU3HH
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEPHOU WH(pOpMAIMeil o
NEPEIOBBIX JOCTHIKCHUSAX W OTKPBITHAX MHUPOBOW M OTCUSCTBCHHOW XHWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHUCTBE MUpPa U OOIIECTBA;

2) rpasKAaHCKOr0 BOCITUTAHMS:

NPEJCTABICHUS O COIHUAIBHBIX HOPMax M MPaBHIAX MEKIUIHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-MCCIEAOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NEeSITETLHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOW IESTEIBbHOCTH MpPU
BBITIOJTHCHAHM YYE€OHBIX, IT03HABATEIBHBIX 3a7a4, BBIMOJTHCHUA XHUMHYCCKHUX
IKCIICPUMEHTOB, CO3JJaHUH YUYCOHBIX MPOCKTOB, CTPEMJICHHSI K B3aUMOTIOHUMAHUIO
¥ B3aWMOIIOMOINM B TMPOLECCE ITOM Yy4eOHOW MeATeNbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TMIOBEJCHUE M TIOCTYNIKH CBOMX TOBapHIICH C TIO3MIIUU

HPAaBCTBCHHBLIX W IIPABOBLIX HOPM C y‘IéTOM OCO3HaHUuA HOC.HCJICTBHfI IMOCTYIIKOB,



3) HeHHOCTH HAYYHOT0 MO3HAHUSI

MHPOBO33PEHUYECKUE TPEJCTABICHUS O BEHIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKH WU COCTAaBIISIONIUE
OCHOBY JIJII TTIOHUMAHUS CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPHUPOIbI, B3aUMOCBS34X 4YEJIOBEKa C
MPUPOIHON CPENOi, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[TI03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMHUHM, HEOOXOJIUMBIE Jisi OOBSCHEHHS HaOJII0JaeMbIX MPOILECCOB U SIBICHUH,
MO3HABATEIILHON, WH()DOPMAITMOHHOW M YHUTATEIBCKOW KYJIbTYpPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMU
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpeJCTBaMU HH()OPMaIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O003HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JIEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBJICHHOCTH W YPOBHS OOyUEHHS B
JTaJIbHEHIIIEM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE [IEHHOCTH JKW3HHU, OTBETCTBEHHOI'O OTHOLICHUS K CBOEMY
3JI0POBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHHUE MOCIEACTBUN U
HETPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpEHUS),
HEOOXOJMMOCTH COOMIOJICHUS] TpaBuid 0€30IacHOCTH TIpU  OOpallieHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U peajbHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTHUYECKOMY U3yUYeHHUI0 TTpodeccuii u Tpyaa pa3TudHoOro poja,
YBOKEHUE K TPYAYy M pe3yJbTaTaM TPYJIOBOW AEATEIBHOCTH, B TOM YHCJIE Ha
OCHOBE TMPUMEHEHUs TMPEJAMETHBIX 3HAHWW 10 XWUMHUHU, OCO3HAHHBIA BHIOOD
WHIUBUTyaJIbHON TPAEKTOPUU MPOJOHKCHHUS 00pa30oBaHUsI C YIETOM JIMYHOCTHBIX

WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEN,



yCTHENTHON TPOo(heCCUOHATFHOM ASATENHHOCTHA M PA3BUTHs HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aJJalITUPOBATHCS B IPO(HECCHOHATILHOM CpeIe;

6) 3K0JI0rNYecKOTr0 BOCIIUTAHUS:

HKOJIOTMUECKHU 11eJIeCO00pa3HOE OTHOIIECHHE K MPUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHMUSA, MTOHUMAaHUE [IEHHOCTH 3I0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
GU3MYECKOMY W TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBui 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaIHSIX,
YTPOKAIOMIUX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble MPU U3YYCHUU XUMUH, IS
pelIeHUs 3a7a4, CBSI3aHHBIX C OKPY KAIOIIEeW MPUPOIHON CPENOM, AJI MTOBBIIECHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TIJIOOAJIBLHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M IMyTell MX pelieHUs MOCPEIACTBOM METOJOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHHKATUBHOW U COLMAJIBHOM TTPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeAMETHBIX pE3yJbTAaTOB BBIACISIOT 3HAUYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHUS OOIEHAyYHbIE TOHATUS (3aKOH, TEOopus,
MPUHITUI, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPhIE
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMETax U IMO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ITUX MPEAMETOB (OPMHUPOBATH MPEACTABICHHUE O IETOCTHOU
HAay4YHOUW KapTHUHE MHUpa, U YHUBEpCAIbHbIC YUeOHbIE NeUCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATHUBHBIE, PETyJISATHBHBIE), KOTOpbIE 0O€CneurnBatOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBJICHUIO Y4eOHOM
JeATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

YMEHHUSI HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TP OCBOCHUU

3HAHUMW: PACKPBHIBATH CMBICI XUMUYECKUX MOHSATHUN (BBIACISTh UX XapaKTepHbIC



MpPU3HAKKU, YCTAaHABIIMBATh B3aUMOCBSI3b C JPYTMMU MOHSTUSMH), HUCIOJIb30BATh
TIOHATHS 1711 OOBSICHEHUS OT/ICIBHBIX ()aKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMM XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3Y4YCHHS,
CTPOUTH JIOTUYECKHUE PACCYkACHUS (MHAYKTHUBHBIC, I€TyKTUBHbBIC, 10 aHAJIOTUHN),
JienaTh BBIBOJIBI M 3aKITFOUCHUS;

YMEHHUE TMPUMEHSITH B TPOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yeMble B XUMUH,
peo0pa3oBEIBATh MIHUPOKO MPUMEHSIEMbIC B XUMHUHA MOJCIIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HaK (CUMBOJ JJIEMEHTAa), XUMHUYeckas (opMysia W ypaBHEHUE
XUMHUYECKON peakIuu — MpU PEHICHUH Y4eOHO-TI03HABATEIbHBIX 33/a4, ¢ YYETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEAKIIHA,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

ba3oBble ucciaeaoBarebCKue 1eHCTBUA:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe€ B KayeCTBE OCHOBBI ii (OPMHUPOBAHUS THUIOTE3BI T10
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AlMU W TMPOBEIACHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yybTaT, PopMyaupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TIOJydaeMyl0 U3 Pa3HbIX UCTOYHHKOB

(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC



nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTHUBOPEUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHATh PA3INYHbIE METOJbI M 3aIllpOChl NPU IOUCKE U OTOOpE
UHGOpPMAIlMU W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX Ui BBINOJHEHUS
y4€OHBIX U MO3HABATEJBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, IPUOOPETEHUE OIBITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3NIUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIBHYIO (DOpMY MpEACTaBICHUS UH(DOpPMALIUU U
WLTIOCTPUPOBATh pEIIaeMble 3a/ladydl HECIOXHBIMA CXEMaMH, JuarpaMMaMu,
apyrumu popmMamu rpaduKi U KX KOMOMHAIUSAMY;

YMEHHME HCIIOJIb30BaTh M AaHAJIM3UPOBAaTh B Ipouecce Yy4yeOHOH u
MCCJIEI0OBATENBCKON JEATEIbHOCTH MH(MOPMALUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCIOPTa HA COCTOSIHME OKpYXKArolled HpHUpPOIHOM
Cpelbl.

KoMMyHHKAaTHBHBIE YHHBePcaIbHbIe YueOHbIe JeliCTBHUS:

YMEHMs 3a/JaBaThb BONPOCH (B XoA€ Juanora M (Wid) IOUCKYCCHM) IIO
CylIecTBY  oOCyXJaemMoil  TeMbl, (POPMYJIHpPOBATH CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHMSI  IPEICTaBIATh  IMOJYYEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
NESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh IPE3CHTAINIO
pe3yJabTaTOB BBIMOJIHEHUS XHMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
nabopaTopHOI pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHsI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABaTEJIbHOM U HMCCIIEOBATENbCKON  JEATENBHOCTH  MPH  PEIICHUU
BO3HUKAIOIINUX TPOOJIEM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uiuil (00CcyX1eHuss, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYPMbI», KOOPIWHAIUS
COBMECTHBIX JICWCTBUN, OIpelnejeHre KpPUTEpUeB IO OLIEHKE KauecTBa
BBITIOJTHEHHOUN pabOThI U JpyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHSA:



YMEHHUE CaMOCTOATENIIBHO OIPEEIATh LEIU ACATEIbHOCTH, IIAaHUPOBATD,
OCYIIECTBIISATh, KOHTPOJUPOBATh M TPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JIeATEIIbHOCTh, BRIOUpaTh Hanbosee F3(pPeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX U
MO3HABATEIbHBIX 33J]a4, CAMOCTOSATEIIBHO COCTABIATh WM KOPPEKTUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUKA TIPYA  BBIMIOJHEHUM 3aJaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3ASBICHHOM €U, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbl€ B YCIOBUU 3aJaHUMN.

HPEJIMETHBIE PE3YJIBTATHI

B cocrtaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTEeIBHOTO
coJlepKaHMs, YCTAHOBJIEHHOTO JIaHHOW denepalbHON pabodeil mporpaMMoH,
BBIJICTISIIOT: OCBOEHHBIE OOYYarONIMMUCS HAy4HbIC 3HAHHS, YMEHHUS M CIIOCOOBI
JNEUCTBUN, crnenupuyecKkue Il MpeAMETHOW obnactu «XUMHS», BUbI
JNEATEIbHOCTH 10  IIOJYYEHUIO HOBOIO  3HAHMS, €ro  HWHTEpPHpPETALUH,
peoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K konIy oOydenus B 8 kiacce npeIMeTHbIC Pe3yIbTaThl HA 6a30BOM YpOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBasi J10JIsl XUMHUUECKOTO JIEMEHTa B COSAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHJ], KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEHEHb
OKHUCJICHHS, XMMHUYECKasi peakius, KiacCU(pUKAIUS pPEaKIUi: peakiuu
COCMHEHUSA, PEAKLIMH PA3JIOKECHUS, PEAKUUU 3aMEIICHUS, PEaKIUuu
oOMeHa, K30~ ¥ SHJOTCPMHUUECKHUE PEAKIINH, TEII0BON 2((EKT peakiin,
AP0 aTOMa, JJIEKTPOHHBIM CIIOW aroma, aToMHas OpOWTallb, PagUyC

aToMa, XUMHUUYCCKaA CBsA3b, IIOJIAAPHAsA M HCIIOJAPHAA KOBAJICHTHAA CBA3b,



WOHHAs CBSA3b, MOH, KATMOH, aHUOH, PACTBOpP, MAaccoBas J10Jsl BEIECTBA
(IpolieHTHAs! KOHIICHTPAIlUs) B PACTBOPE;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJiCHHS (HopMyl
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIMIL;

OTIPEIENSITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHCHUSX,
CTENIEHb  OKUCIEHUSI  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEILIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUU 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBAJIGHTHAasT M HOHHAas) B
HEOPTaHUYECKUX COEAUHEHUSX;

packpeiBath cmbica [lepuommueckoro 3akona [[. WM. Mengeneena:
JEMOHCTPUPOBATh TMOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT MX MojoxxkeHus B Ilepuogmyeckoid cucreme,
3aKOHOB COXpPAHEHUs MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHA ABOTrajipo;

OMHUCBHIBATh M XapakTepu3oBaTh TaONMuHyo ¢dopmy Ilepuoanueckoit
CUCTEMbl XHMHMYECKHUX OJJIEMEHTOB: pa3iuvaTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», maneie u
OOJIbIIIE TIEPUOJIbI, COOTHOCUTH OOO3HAYCHMS, KOTOpPhIE HUMEIOTCA B
tabmuie «llepuomnueckas cucTteMa XuMmudeckux diemedHToB [J[. H.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMHUUYECKUX DJIEMEHTOB (COCTaB M 3apsij siipa, 00IIee YUCI0 PIECKTPOHOB
U pacrpeAesieHue UxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUu

BEIIECTB, M0 TETIOBOMY (D PeKTy);



e XapaKTEepHU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasl OMUCAHUE MMPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e TPOTHO3UPOBATH CBOWCTBA BEMIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAIICHUNA B
Pa3INYHBIX YCIOBUSX;

e BBIYUCIISITH OTHOCHUTEIBHYIO MOJEKYJSIPHYIO W  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHMYECKOTO »dJIeMeHTa 10 ¢opmyre
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e TPUMEHATH OCHOBHBIE OMEPAIMU MBICTUTEIHHONU JIEATEIbHOCTH — aHaJIu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, Kilaccu(uKaiuio,
BBISIBJICHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — Il U3y4Y€HUs CBOICTB
BEIIECTB M XHUMHUYECKUX pEaKIUil, €eCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

e CJIENOBATh  IpaBWJIaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOM W
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O WU COOMPAHUIO
ra3oo0pa3HbIX BENIeCTB (BOMOpOJa ¥ KHUCJIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C OMNPEIEIEHHON MAaCCOBOM JIOJEH PAaCTBOPEHHOIO BEILIECTBA,
IJIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIbI0 HHAUKATOPOB
(;rakMmyc, dheHondTanenH, METUIOPAHK U JPYyTUe).

K xonIy oOydenus B 9 kiiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITNXCS YMEHUM:
e pacKpbhIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHATHH: XHMHYECKUI

AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHMOH, MPOCTOE BEUIECTBO,



CI0KHOE BEUIECTBO, BAJCHTHOCTb, 3JIEKTPOOTPHULIATEIBHOCTh, CTENIEHb
OKHUCJICHHS, XUMUYECKasl PEaKITns, XUMUIECKast CBS3b, TEIUIOBOU ekt
peakiuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs HUCCOLMALNS, PEAKIMU WOHHOTO
oOMeHa, KaTauu3aTop, XHUMHYECKOe paBHOBecHe, oOOpaTUMble W
HEeoOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
aIIOTponus, aM(pOTEPHOCTh, XMMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METAJJIMYEeCKas), KpUCTAINIMYECKasi pemerka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTb XHMHYECKOM PEAKUHH, MPEAETbHO JIOMyCTUMAas
koHueHTpanus [TJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX IOHATHH U
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JJIS COCTaBJICHHS (HOpMyT
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONPEAEIATH BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUYECKUX DJIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
OTpEeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBAJCHTHAs, WOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOPax HEOPraHUYECKUX COCAUHEHUM, TUI KPUCTATUIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbichn Ilepuogmueckoro 3akona [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHUMAaHHWE: ONMUChIBATH U XapaKTepPU30BaTh
Tabauunyo Gopmy Ilepuogndeckoid CUCTEMbl XUMHYECKUX AIIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHas mnoAarpymnma (A-rpynma)y U «mobodHas
noarpynmna (b-rpynma)», manbie u  OonbIMe TMEPUOABI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B IMEPUOAUYECKONM Taliuie, C

YU CJIIOBBIMHA XapaKTCPUCTHKAMHU CTpOCHUA aTOMOB XUMHNYCCKHUX



AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacnpeneieHue WX 0 DJJIGKTPOHHBIM CJIOSIM), OOBSCHITH OOIIHE
3aKOHOMEPHOCTH B U3MEHEHHHM CBOWMCTB DJIEMEHTOB U UX COCAMHEHUUN B
npejenax MaJiblX MEPUOJIOB U TJIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HUX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3(P(HEKTy, M0 U3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEU(UUECKHE XUMHUYECKHUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
NpuUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XUMUYECKUX PEAKIINN;

COCTaBIISAITb YPABHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKINA HOHHOTO
oOMEHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSA3U MEXK/y BEIIECTBAMU Pa3IMUHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCa ITHX PEaKIni;
MPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HX CTPOCHUS,
BO3MOXHOCTH MPOTEKAHUS XUMHUYECKHX MPEBpPAlICHUNA B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO »dJieMeHTa 10 ¢opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU PEAKIUU;

coONMOaTh  MpaBuUja  TOJB30BAHUSA  XUMHYECKOW  TMOCYAOH W
Ja00paTOpHBIM  O0OPYJIOBaHMEM, a TaKXKe IMpaBWIa OOpaIlleHUS C

BCICCTBAaMM B COOTBCTCTBHM C HWHCTPYKOUAMH 110 BBIIOJIHCHHUIO



71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJMYYEHUI0O U COOMPAHUIO
ra3000pa3HbBIX BEMIECTB (AMMHAaKa U yTIICKUCIIOTO Ta3a);

NPOBOJANTh  PEAKIUH, TMOATBEPXKAAIOIINE  KAYeCTBEHHBIH  COCTaB
pPa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OpoMu-,
noaua-, kKapOoHat-, ¢ocdar-, cuiIMkKar-, cyibdar-, THIPOKCHUI-HOHBI,
KaTHOHBl aMMOHHUS W MOHBI W3YYCHHBIX METAJUIOB, NMPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaX HEOPTAHMYECKUX BEIIECTB;

PUMEHSATH OCHOBHBIE OTEPAIMN MBICTUTEILHON NEATEIFHOCTA — aHAJIN3
U CHHTE3, CpaBHECHHE, OOOOIICHHWE, CHCTEMAaTHU3AINIO, BBISIBICHUC
MPUYUHHO-CJICACTBEHHBIX CBS3€H — JUIA M3Yy4YEHUS CBOWCTB BEIICCTB U
XAMHYECKUX PEaKIHid, eCTECTBEHHO-HAyYHBIC METOABl IMO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (pealbHBIA M

MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB u dieKkTpoHHbIe (LM pPOBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoThI
Pa3nean 1. [lepBoHayanbHble XUMUYECKHE TIOHATHS
XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHUS U . ) bubmuorexa [JOK
' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c
YenoBeKa
BeliecTBa 1 XuMu4eckue bubmuorexa [JOK
1.2 15 0
peakuuu https://m.edso0.ru/7f41837¢
Hroro mo pazueny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
’1 Boznyx. Kucnopon. Ilonsitue 6 1 bubnmnorexka HOK
' 00 okcugax https://m.eds00.ru/7f41837c
55 Bonopon.Ilonsitue o kucnorax g L bubmmoreka [JOK
' U COJIAIX https://m.edsoo.ru/7f41837c
)3 Boga. PactBopsl. [lonsitue 06 . 1 bubmmoreka [JOK
' OCHOBaHUX 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

24 OCHOBHBIE KJIaCChI 1 bubmuorexa [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro mo pazueny 30

Pa3znea 3. [lepuoagnueckuii 3axoH u [lepuoguyeckas cucrema xummuueckux 3jemMeHToB /. U. MenaeneeBa. CTpoenune aToMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€akuu

[lepuoauueckuii 3aKOH U

31 [Iepnoanueckas cucrema ; bubnuoreka [JOK
' XUMHYECKHX 3eMeHToB /l. U. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHHE aTOMa
XuMudeckas CBs3b.
bubmuorexa [JOK
3.2 OKUCIUTENBHO- 8
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUU
bubmmoreka [IOK
Hroro no paszneny 15
https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
PeszepBHOE Bpems 3
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME



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

9 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBO M1 XMMHYecKHe peaKIIuu
11 [ToBTOpEeHuE U yrinyoieHne 3HaHu . L 0 bubnnorexa [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
1o OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX A 0 bubnnorexa [JOK
' peaKuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. g 1 ! bubmmoreka [JOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
’1 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX A 1 bubnnorexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
bubnunorexa LIOK
2.2 anemeHTOB VIA-Tpymmer. Cepa u eé 6 1 0
https://m.edsoo.ru/7f41a636
COETMHEHUS
but6mmoreka [IOK
2.3 OO011ast XxapaKTepUCTHKA XUMHYECKUX 7 1 1

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

anemMeHToB VA-Tpymmsl. A30T, Gpochop u ux

COCAUMHCHUS

OO01mas XxapakTepUCTHKA XUMUIECKUX

bubnunoreka LIOK
24 anemeHToB |VA-rpynmel. Yriepon u 8
https://m.edso0.ru/7f41a636
KPEMHHUH M UX COCAMHCHUS
Hroro mo pazneny 25
Paznen 3. MeTasjibl M UX COeIMHEHMSI
bubmuoreka [{OK
3.1 OO0I11e CBOMCTBA METAJINIOB 4
https://m.edso0.ru/7f41a636
bubnuoreka [{OK
3.2 Baxneiimre MeTalibl B UX COCIUHCHHUS 16
https://m.edso0.ru/7f41a636
Hroro mo pazueny 20
Pa3nen 4. Xumus n okpy:kawmasi cpeaa
bu6nunorexa LIOK
41 BemectBa 1 MaTepransl B )KM3HU YEJIOBEKa 3
https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
bu6nunorexa LIOK
PesepBHOE Bpems 3
https://m.edso0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpa3oBaTejbHbIE
padoThI padoTshI
pecypcsl
. [Ipeamer xumun. Poib XuMUU B KU3HA . bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUH 1
https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuna
3 paloThI B 1a00paTOPUU U PUEMBI ) bubnnoreka [JOK
oOparieHust ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
A Yucrtele BemecTBa U cMecu. CiocoObl . bu6mmoreka [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas pabora Ne 2
5 bubmuorexa [JOK
5 «Paznenenue cmeceit (Ha mpumepe 1
https://m.edsoo.ru/ff0d28c8
OYHUCTKHU NTOBApEHHOW COJIN)»
bu6mmoreka [IOK
6 ATOMBI U MOJIEKYJIBI 1

https://m.edsoo.ru/ff0d2a6c¢c



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

XUMHUYSCKUE DJIEMEHTBI. 3HAKH

bubmuorexa [JOK

7
(CMMBOJIBI) XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmuoreka [JOK
8 [IpocTeie U ClI0KHbBIE BEIIECTBA
https://m.edsoo.ru/ff0d2a6c
bubmuoreka [JOK
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
bu6mmorexa [IOK
10 Xumudeckas popmyna. BaneHTHOCTD
https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHX JIEMEHTOB
1 OTtHocuTenbHAas aTOMHAs Macca. bubnnorexa [HOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast JoJIs1 XUMHYECKOTO bu6mmorexa [IOK
3JIEMEHTA B COSIUHEHNU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Mouib. bu6mmoreka [IOK
MounspHas macca https://m.edsoo.ru/ff0d5230
14 DuU3NYECKUE U XUMUYECKUE SBICHUS. bubnuoteka [JOK
XHUMHUUYECKas peaKkus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBus MPOTEKAHUS bubnnorexka [JOK
XUMHYECKUX PEaKIUI https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
17 Brorancienuns konmmaecTBa, MacChl bu6mmoreka [IOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

BCIICCTBA IO YPABHCHHUAM XUMHNYCCKUX

peakuuii

https://m.edsoo.ru/ff0d5708

Krnaccudukanus XuMHUECKUX peaKIui

bubmuoreka [JOK
18 (coemuHeHuUs, pa3IoKEeHHUS,
https://m.edsoo.ru/ff0d3f34
3aMelIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
bubmuoreka [JOK
19 sHImKIoneauct. O0o0IEeHne 1
https://m.edsoo.ru/ff0d40c4
CHCTEMAaTHU3alUs 3HAHUI
20 KonTponbnas pabora Nel mo teme bubnuorexa [JOK
«BelllecTBa 1 XUMHYECKUE PEAKITUM https://m.edsoo.ru/ff0d4290
Boznyx — cmech razos. Coctas
bu6mmoreka [IOK
21 Bo3ayxa. Kucinopong — snement u
https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
dusnueckre 1 XUMUYECKHE CBOMCTBA
bu6mmoreka [IOK
22 KHCIopo/ia (peakinu OKUCICHHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lonstTue 06 okcumax
CriocoOslI oNTy4eHus KHCI0poia B
bu6mmoreka [JOK
23 1ab0paTOpUH U IPOMBIIIUICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Tpumenenue kuciopoaa
TemnnoBoit 3¢ ekt xumMuueckoit
bubmuorexa [JOK
24 peaxkuuu, MoHsATUE O

TEPMOXUMHUYCCKOM YPaBHCHHH, DK30- U

https://m.edsoo.ru/ff0d4790



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790

OHAOTCPMHUYCCKUX PCAKIHUAX

TormBo (HedTh, yroiab U METaH).

bu6mmoreka [IOK
25 3arpsi3HeHue BO34yXa, CIIOCOOBI €ro
https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHHUS
[Ipaktuyeckas padora Ne 3 o Teme
bu6mmoreka [IOK
26 «[lony4yenne u coOupanue KUCIOPOIa,
https://m.edsoo.ru/ff0d4ae2
W3Y4YE€HHE €ro CBOMCTBY
”7 Bonopon — anemeHT u npocroe bubnuoreka [IOK
BeliecTBO. HaxoxkaeHnue B npupo/ie https://m.edsoo.ru/ff0d4dd0
28 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
29 [ToHsiTHE O KUCIIOTAX U COMSX
https://m.edso0.ru/ff0d50d2
30 CrniocoOsI MostydeHus BOAOPOa B bubnuoteka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
ITpakTruyeckas padora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomyuenue u cobupanue BOI0OpoOa,
https://m.edsoo.ru/ff0d4f42
W3YyYECHHUE €r0 CBOMCTB)
2 MossipHblii 00BEM ra30B. 3aKOH bubnuoreka [IOK
ABoraapo https://m.edsoo.ru/ff0d542e
23 Breruucnenus o00béMa, KoaudecTBa bu6mmoreka [IOK

BCIICCTBA rasa 1o €ro u3B€ECTHOMY

https://m.edsoo.ru/ff0d55a0



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

KOJINYECTBY BELIECTBA MIIN 00BEMY

Brruucienus 006EMOB ra3oB IO

bu6mmoreka [IOK
34 YpaBHEHHUIO pEaKIIMU Ha OCHOBE 3aKOHA
https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOILIEHUH Ta30B
35 du3nvecKue 1 XUMHUUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwii. [lonsitue 06 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pactBoputens. HacbieHHbie
bubmuorexa [JOK
37 Y HEHACHIIICHHbIE pacTBOPHL. MaccoBas
https://m.edsoo.ru/ff0d5b40
JI0JIS1 BEIIECTBA B PACTBOPE
[IpaxTuueckas padora Ne 5 o reme
38 «IIpuroroBiieHrE paCTBOPOB C bubnuoteka [JOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponbHast padota Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJIacCupUKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue n XuMHUYECKHE CBOMCTBA
bu6mmorexa [IOK
41 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX

OKCHUI0B

https://m.edsoo.ru/ff0d664e
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OcHoBaHHUS: COCTaB, KJIacCHU(UKAIIHS,

bubmuorexa [JOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
3 [Tonyyenue u XMuMHUYECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
4 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue n XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIIATypa,
bubmuorexa [JOK
46 CTIOCOOBI OJTYYCHHUS, XUMHUUECKUE
https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTuueckas padora Ne 6. Pemenue
47 JKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnorexka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 I'enernueckas cBsI3p MEXKy Kilaccamu bubnuotexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o0061IeHre U cucTeMaTH3alus 3HaHu|
https://m.edso00.ru/00ad9ch2
KonTponbnas padorta Ne3 o teme
bubmuorexa [JOK
50 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCH(PUKAITUN

bubmuoreka [JOK
51 XAMHUYECKHX dJIeMEHTOB. IloHsaTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuonuueckuii 3aKOH U
bubmuoreka [JOK
52 [Tepuoanueckas cucTeMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anemeHToB /1. 1. Menaeneena
£3 - bubmuorexa [JOK
€pHO/IbI, TPYIIIBI, TTOATPYIIIIHI
https://m.edsoo.ru/00ada52c
£ Crpoenune atoMoB. CocTaB aTOMHBIX bubnnorexa [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
5 bu6mmoreka [IOK
55 aToMoB 3JieMeHTOB [leprnoandeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHYECKOTO
c6 3JIEMEHTA 10 €T0 MOJIOKEHUIO B bubnuoteka [JOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa ass
- pa3BuUTHA Hayku U npakTuku. J[. 1. bubnuorexa [IOK
MenneneeB — y4€HBIN, IEJArOT U https://m.edsoo.ru/00ada96e
rpa)xJIaHuH
58 DIEeKTPOOTPHUIIATEITFHOCTh ATOMOB bubnmuotexa [JOK



https://m.edsoo.ru/00ad9ffa
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XUMHYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 Wonnast xumuueckast cBsi3b 1 Butmotexa [{OK
https://m.edsoo.ru/00adac34
KoBanentHas nosnsipHas XuMuueckas bubnmoreka [JOK
°0 CBA3b ' https://m.edsoo.ru/00adaab8
KoBanentHas HenossipHas XUMHUYECKast bubnmoreka [JOK
oL CBS3b ' https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS 1 Bumorexa [IOK
https://m.edsoo.ru/00adae28
OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC bubmuorexa [JOK
> peakuun . https://m.eds00.ru/00adb076
64 OxkucnuTenu u BOCCTAHOBUTENIH 1 Bubmorexa [IOK
https://m.eds00.ru/00adb076
KonTtpomnsHast padora Ne4 o reme bubnuoreka [IOK
° «CtpoeHue aroma. XUMUYECKasI CBSI3bY . https://m.edso00.ru/00adb486
PezepBHblit ypok. O6o011eHNE U bubnnoreka [JOK
%0 CHCTEMAaTH3aINsI 3HAaHUH : https://m.edsoo.ru/00adb33c
PezepBHblit ypok. O6o011eHNE U bubnnorexa [JOK
o cucTeMaTu3alus 3HaHui . https://m.edso0.ru/00ad9cb2
PezepBHblit ypok. O600111eHNE U bubnnoreka [JOK
8 cucTeMaTu3auus 3HaHUN : https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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ITPOTPAMME




9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Kourpoabnbie IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl

[Iepnonnueckuit 3aK0H.
[lepuoauueckas cucrema 1 bu6mmorexa [IOK
XHUMUYCCKHX dJ1eMeHTOoB []. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH

5 bu6mmorexa [IOK
CBOWCTB XUMHYECKUX 3JIEMEHTOB 1

https://m.edso0.ru/00adb6b6

MIEPBBIX TPEX MEPUOIOB
Knaccugukaius 1 HoMeHKIaTypa . bubnnorexka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Byl XuMUUYeCKoM CBA3U U TUIIBI 1 bubnuotexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel mo teme
«[ToBTOpEHUE U yriaydaeHue 3HaHui 1 1
OCHOBHBIX Pa3/IeoB Kypca 8 Kiaccay
Knaccudukanus xumMmudeckux ) bubnnorexa [JOK

peaAKIH MO pa3IMYHBIM IPU3HAKAM

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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[ToHsATHE O CKOPOCTH XUMHUYECKOMN

bubmuoreka [JOK
7 peakuuu. [IoHATHE O TOMOTCHHBIX U
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[ToHsiTHE O XUMHYECKOM PAaBHOBECHH.

8 ®akTOopbl, BIUSIOLIAE HA CKOPOCTh bubnmoreka [JOK
XUMHYECKON PEAKIMU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOT'O PAaBHOBECHUSI

o OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust SIEKTPOTUTHUCCKOM

bubmuoreka [JOK
10 nuccormanny. CHIBHEBIE U CIIA0bIe
https://m.edsoo.ru/00adcd68
AJIIEKTPOIUTHI
5 bu6mmoreka [IOK
11 HonHble ypaBHEHMSI peaKui
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
. . bubmnoreka [IOK
12 OCHOBAaHUU B CBETE MPEACTABICHUI
https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAIIIHI
XHUMHUECKHE CBOMCTBA COJICH B CBETE
5 bubmuorexa [JOK
13 IpeJICTaBIeHUH 00
https://m.edsoo.ru/00add8b2
AJIEKTPOJIUTUYECKON JUCCOITHAITIHI
5 bu6mmoreka [IOK
14 [TonsTue o rugponuse coneu

https://m.edsoo.ru/00add9d4
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O00011eHUE U CUCTEMATU3 AL

bubmuorexa [JOK

15
3HAHUI https://m.edso0o.ru/00addd12
[IpaxkTuueckas padora Ne 1.
bubmuoreka [JOK
16 «Pemenune sKcrepuMeHTaIbHbIX
https://m.edsoo.ru/00addbfa
3a/1au»
KonTtponbHast padora Ne2 o reme
bubmuoreka [JOK
17 «DNEeKTPONUTHYECKAs] TUCCOIHALIHSL.
https://m.edsoo.ru/00addecQ
XVMUYECKUE PEaKIUU B PACTBOPAX»
OO61mas xapakTepuCcTHKa raJIOr€HOB.
bu6mmorexa [IOK
18 XHUMHUYECKUE CBOMCTBA HA TIPUMEPE
https://m.edsoo.ru/00addfe2
XJopa
Xnoposogopoa. CossiHas KHCIIOTa,
bu6mmoreka [IOK
19 XUMHUYECKHUE CBOWCTBA, MOTyYEHHUE,
https://m.edsoo.ru/00ade104
IPUMCHEHUE
[TpakTuyeckas padora Ne 2 o Teme
bu6mmoreka [JOK
20 «[Tomy4deHne COJITHON KUCIIOTHI,
https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Berurcnenus o ypaBHEHUSIM
bubmuorexa [JOK
21 XUMHUYECKHUX PEAKIIHA, €CITH OJIHH U3
https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
- OO0m1as XxapaKTepuCTHUKa JIEMEHTOB bubimoreka [IOK

VIA-rpymiibt

https://m.edsoo.ru/00ade64a
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AnnoTpornHbie MOAU(UKALIUY CEPHI.

Haxoxnenue cepbl U €€ COeTMHEHUIN

bubmuoreka [JOK

2 B NMpUpOoJie. XUMUYECKHE CBOMNCTBA https://m.edsoo.ru/00ade64a
cepbl

Y CepoBoaopo1, CTPOCHHUE, bubnmoreka [JOK
¢du3nueckre 1 XUMUYECKHE CBOWCTBA https://m.edso00.ru/00ade802
Oxkcuabl cepsl. CepHasi KMCIIOTA,

bu6mmoreka [IOK
25 (bu3HYEeCKHe U XUMHUYECKUE CBOMCTBA,
https://m.edsoo.ru/00adea28

IPUMEHEHNE
XUMUYECKUE peaKkilui, JexKallue B
OCHOBE ITPOMBIIIJICHHOTO CIIOcO0a
IIOJIy4EHUS CEPHOU KUCIIOTHI. bubnuoreka [IOK

20 XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYXKaroIllel Cpelibl COEANHEHUAMHU
cepbl
Brrurciienne MaccoBoi 10JIM BBIXOJa bubnuotexa [JOK

! IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO11ast XapaKTepUCTHKA 3JIEMEHTOB
VA-rpynnsl. A30T, paclipocTpaHeHHE bubnnoreka [JOK

2 B IIpUpojie, PU3NYEeCcKue u https://m.edsoo.ru/00adeea6
XHMHYECKHUE CBOMCTBA

29 AMMHuak, ero ¢puznueckue u bubnnorexa [JOK
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XUMHUYCCKUC CBOﬁCTBa, MMOJIYYCHHUEC U

IIPUMCHCHHUEC

https://m.edsoo.ru/00adf004

[IpakTuueckas padora Ne 3 o reme

bubmuoreka [JOK
30 «Ilomydyenne amMmmuaka, u3y4eHue ero
https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€¢ Gu3nvecKue u bubnmoreka [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

_ bu6mmorexa [IOK
32 ynobpenuit. XumMuueckoe
https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH Cpebl
COCTMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u
bu6mmoreka [JOK
33 docdopnas kuciora, pusndeckue u
https://m.edso00.ru/00adf68a
XMMHYECKHE CBOMCTBA, MOJyYeHUE
Ucnonb3oBanue ¢ocdaTtos B

24 KaueCcTBE MHUHEPATLHBIX YA0OPEHUH. bubnunorexa [JOK
3arpsi3HEeHUE IPUPOAHON Cpeb https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHeHue B

bu6mmorexa [IOK
35 npupoe, Gu3nYeckue 1 XUMHUYECKUe

CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcuppl yraepoaa, ux Gpusndeckue u

XMMHYECKHE CBOMCTBA.

bubmuoreka [JOK

36
DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHOM yriiepoaa (1V)
) bubnuoreka [IOK
37 VYrosnbHast KucnoTa u e€ coiu
https://m.eds00.ru/00ae006¢c
[TpakTiueckas paborta Ne 4 o reme
38 "IlonyuyeHue yriaekuciaoro rasa. bubnnorexa [JOK
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"
[TepBoHavanbHbIe MOHATHS 00
bubmuorexa [JOK
39 OpPTaHMYECKUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COCTMHEHUSX YTIIepo1a
5 bu6mmoreka [IOK
40 KpemHuii u ero coequHeHus
https://m.eds00.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue
a AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubnunorexa [JOK
«BaxkHenmme HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»
Kontponbnas pabota Ne3 mo teme
5 bubmuorexa [JOK
42 «Baxueimme HeMeTaTbl U UX

COCOUHCHUA

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



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

OO01mas XxapakTepUCTHKA XUMUIECKUX

3JICMCHTOB — MCTAaJIJIOB.

3 Meramnyeckas CBSI3b U bubmuorexa [JOK
METAJINYECKask KPUCTAIIIMYECKAS https://m.edsoo.ru/00ae103e
peuérka. PU3n4YecKue CBOMCTBA
METaJIIOB
XUMHYECKUE CBOMCTBA METAJIOB.

5 bu6mmorexa [IOK
44 DIEKTPOXUMUYECKUIN P
https://m.edso00.ru/00ae1156
HaIpsHKEHUH METalIOB
OO6mrme crocoObl MoTydeHHs
meTaisioB. CriaBel. Beraucienus mno
; bu6mmorexa [IOK
45 YPaBHEHUSAM XUMHUYECKUX PEaAKIIU,
https://m.edsoo.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJIEPIKUT
IPUMECH
bu6mmoreka [IOK
46 [TonsiTHie 0 KOPPO3UM METAIIIOB
https://m.eds00.ru/00ae1278
bu6mmoreka [JOK
47 [IlenoyHbIe METAILITBI
https://m.edsoo.ru/00ae14b2

48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnuorexa [JOK
KaJIus https://m.edsoo.ru/00ae14b2

49 IllenouHO3eMeTbHBIC METAILTBI — bubmuorexa [JOK

KaJBLIIUA U MarHui

https://m.edsoo.ru/00ael5e8
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bubmuorexa [JOK

50 Baxueiimue coefMHEHUS KaJIbIUI
https://m.edsoo.ru/00ae15e8
51 O0001IeHNE U CHCTEMATH3AIUS
3HAHUMN
- JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubmuorexa [JOK
YCTpaHEHHUS https://m.edso00.ru/00ae1886
[TpakTiueckas paborta Ne 6 o Teme
bubmuorexa [JOK
53 "YKEcTKoCTh BOABI M METOJIBI €6
https://m.edsoo.ru/00aelae8
ycTpaHeHus"
5 bu6mmorexa [IOK
54 ATroMUHUI
https://m.edsoo.ru/00aelc64
- AMdoTepHbIe CBOMCTBA OKCHIA U bubnuorexa [JOK
TUJPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso
https://m.edsoo0.ru/00ae1d86
- OKcuIbl, THAPOKCUIBI U COJIM JKeJle3a bu6mmoreka [IOK
(1) u xene3a (1) https://m.edso0.ru/00ae35e6
- O00011eHNEe U CUCTEMATU3 AL
3HAHUN
[TpakTuueckast pabora Ne 7. Pemenue
bubmuorexa [JOK
59 AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME

«BaxHel1ne MeTaJuIbl U1 X

https://m.edsoo.ru/00ae3de8
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COCOAUHCHUA

Brluucnenus no ypaBHEHUAM

XUMHUYCCKUX peaKLII/IfI, €CJIM OJUH U3

PE€arcHToB J1aH B HU30BITKE WUJIN

bubmuorexa [JOK

°0 COAEPKUT puMecH. Beruucienus https://m.edso00.ru/00ae1750
MacCcOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
O00011IeHNE U CUCTEMATH3AIUS

oL 3HaAHUU
Kontponbnas pabota Ne4 o reme

62 «Baxueime MeTauibl 1 UX
COETUHEHUS
BemectBa 1 Marepuansl B bubnuoreka [IOK

03 IIOBCEIHEBHOU KU3HU UeJI0BeKa https://m.edsoo.ru/00ae3f50
XHUMHUUYECKOE 3arpsA3HEHUE bubnnorexka [JOK

o OKPY’KaroIlEeH cpebl https://m.edso00.ru/00ae4270
Ponp xumuu B pelieHuu bubnnorexka [JOK

% HKOJIOTHYECKUX TIPOOIEM https://m.edso00.ru/00ae4270
PesepBublit ypok. O0o01IeHNE U bubnnorexka [JOK

o0 cucTeMaTu3alus 3HaHui https://m.edso0.ru/00ae0d0a

57 PesepBublit ypok. O0o0mIeH e U bubnnorexa [JOK

cHCTeMaTHU3alus 3HaHU!

https://m.edsoo.ru/00adb33c
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63 Peseprublit ypok. O6o0mIeHnE U ) bubmumoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 63
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https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O
MHNPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JISA YYHEHUKA
» Xumus, 8 knace/ Pyasurtuc I'.E., ®enpnman @.I°., AkiimonepHOE OOIIECTBO
«M3narenbctBO «IIpocBemeHue
* Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., AKiimoHepHoe 00IIeCTBO
«3marensctBo «lIpocBemienre»
» Xumus, 8 kinacc/ Kysnernosa H.E., Tutoa .M., I'apa H.H., AxuronepHoe
obmectBo «M3aatenbeTBo «IIpocBemenner
* Xumus, 9 knacc/ ,Kysnernosa H.E., Tutoa U.M., I'apa H.H. Axunonepnoe

06HICCTBO «H3paTenbcTBO «HpOCBGHleHI/Ie»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

"Xumus. 8 kiacc. [loypounsie minansl no yueonuky ['.E.Pyasutuca,
O.['.Oenpamana

"Xumust. 9 knacc. [loypounsie mnansl o yueouuky ['.E.Pyn3uruca,

d.I'.denpamana"

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://www.yaklass.ru/?h

https://oge.sdamgia.ru/

https://onlinetestpad.com/ru/tests/chemistry/8class
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