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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 0O0IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaHUS
U C Y4€TOM KOHIENIMK TpernojaBaHus ydyeOHOro mpeaMera «XHUMHsS» B
oOpasoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma mo Xxumuu Oa€T TPEACTABICHHE O LENAX, OOIIEeH cTpareruu
oOy4yeHHUs, BOCHUTAHUSI M Pa3BUTUSA OOYYAIOUIUXCS CPEACTBAMHU Yy4EOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MIPEAMETHOE COJIEp)KaHueE,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHUE 10
pazienaM M TeMaM MpOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIC U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUCHHS XHUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIPEIMETHbIX  CBs3€H, JIOTUKM Yy4eOHOTO Ipollecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3aiuu TpeOOBaHHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKe TPEOOBaHUM K
pesynbTaTam 00y4eHUs XUMUU Ha YPOBHE I1€JIeH M3YUYeHUs MPeMeTa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIIbHOW JCATECIBHOCTH OOYYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XUMHUHU CIY>XUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
oOyyJaromierocsi, ero MpeACTaBICHUM O MaTEpUaIbLHOM €IUHCTBE MHPA, BAXKHYIO
poJib UrpatoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIOO0ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOM 0€30MacHOCTH, TPOOJIeM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMUPOBAHUE MBIIJICHUS W TBOPYECKUX CIOCOOHOCTEM
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOW  y4eOHOM  JIeSITEIhHOCTH,
OKCIIEPUMEHTATLHBIX M HCCICJOBATEIIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQbIBAET OCHOBBI
LEJIOCTHOTO B3IVIsia HA €AUHCTBO MPUPOBI M YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYUYHON IPaMOTHOCTH 00YYaIOIIUXCS;



CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B OKOJIOTUYECKOE
oOpa3zoBaHHe 00YUYarOIITUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
colepKaHUsl ~ y4eOHOro  MpeAMeTa, KOTOpbI  SBIAECTCA  MEAArOrMYECKH
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIET0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYyYalOIMMUCS CUCTEMBbl NEPBOHAUYAIbHBIX MOHATUNH XUMHH, OCHOB
HEOPraHWYEeCKOM XUMHUU U HEKOTOPbIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CrpyKTypa coaepKaHUs NMPOTpaMMbl IO XUMHUHM CPOPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopepkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATAN O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHIATUN O XUMUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYPHO OPraHHU30BaHbl IO MPUHLHITY
MTOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KAK OCHOBBI BCET'O €CTECTBO3HAHUS,

— [Tepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— TMpEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAUCCOLMAIMM BELIECTB B
pacTBopax.

TeopeTudyeckne 3HAaHMS PACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K JIpyrOMY, BBINOJIHAS (DYHKIIMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBOMCTB,
CTPOCHUS U BO3MOXKHOCTEHN MPAKTUYECKOTO IPUMEHEHUS U IOJyYEHUS U3y4aeMbIX
BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKON COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM IPUPO/IbI, IEHHOCTHOTO OTHOUIEHUS K HAYYHOMY 3HAHUIO U METOJaM
NO3HaHHs B Hayke. V3ydyeHue XUMUU MPOMCXOAMUT C NMPHUBJICUYEHUEM 3HAHUU U3
paHee M3yYEeHHBIX Y4eOHBIX mpeameToB: «Oxpyxkatomuid mup», «buonorus. 57
KJIacCh» U «Pu3uka. 7 Ki1acey.

[Ipy wW3yyeHMH XUMHHM MPOUCXOAUT (HOPMUPOBAHME 3HAHUI OCHOB
XUMHUYECKON HAayKH Kak O0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPBI. 3aaa4a
y4e0HOT0 MpeaIMeTa COCTOUT B (POPMHUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaKHEUIIUX (PAKTOB, MOHITHUM, 3aKOHOB M TEOPETHUUECKUX MOJOKEHUMN, JOCTYTHBIX



0000IIEeHNIT MHPOBO33PEHUECKOTO XapaKTepa, S3bIka HayKd, B MPHOOIICHUU K
HAYYHBIM METOJIaM TMO3HAHUS MPU M3YYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(OpMUPOBAHNY U Pa3BUTUU IT03HABATEIbHBIX YMEHHUM U UX IPUMEHEHUH B YUEOHO-
NO3HABATEJIbHON U y4yeOHO-UCCIIEI0BATENbCKOM AESITEIbHOCTH, OCBOCHUHU MTPaBUII
0e301macHOro o0paIieHus ¢ BeleCTBAMH B TIOBCETHEBHOM KU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYEHHUE NMPUOOPENN TAKUE LIETH, KaK:

— (OpMHUPOBAHHE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CaMOCTOSTEIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEeHHUE
oOyyarolmxcs K CaMOCTOSITENIbHOM MO3HABAaTEJIbHON JESITENbHOCTH, HAyYHBIM
MeTOoJaM NO3HaHMs, (HOPMUPYIOIMIMM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMHH,

— o0ecredeHue yCIoBUM, CITIOCOOCTBYIOMIUX MPUOOPETEHUIO O0YyYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEpPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHATIBHOM U  €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKpY>KaIoIlIeT0 MHUpa, MCIOJb3ysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YUYEHUU
XUMHH, TPUMEHATh UX IPU PELIEHUH MTPOOJIEM B IOBCEIHEBHOM KU3HU U TPYIOBOU
NeSITEJIbHOCTH;

— (QopmupoBanue y o0Oydarommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EeJIecO00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATENIBHOCTH B IIEJIAX
COXPAHEHUS CBOETO 3710POBbsI U OKPYKAIOIIEH NPUPOAHON CPEbl;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

Oo011ee 9Kciio 4acoB, OTBEAEHHBIX JIJIsl U3YUYE€HUS XMMUHU HAa YPOBHE OCHOBHOT'O
oOmero oOpazoBanus, cocrasisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemiecTtBa. DuU3KMUECKUE CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTOmax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CrniocoObl pa3zesieHust cMecei.

ATOMBI U MOJIEKYJbl. XHUMHYECKHE dJIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocTeie U cioXKHBIE BemecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas popmysa. BaneHTHOCTh aTOMOB XUMUUYECKHUX AJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOcHUTENNbHAsE aToMHasi macca. OTHOCUTENbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO JJIEMEHTA B COEIUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBsSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYeCKUe U XMMHUUYECKHUE SBJICHUS. XMMHUECKas peakuus U €€ MpU3HaKu.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHMs. Knaccudukarus
XUMUYECKUX pPEeaKIUil (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ JIabopaTopHBIM 00OpPYAOBaHUEM, U3YUCHUE U OMUCAHUE
(¢u3MUecKuX CBOMCTB O00pa3OB HEOPraHUYECKHX BEIIECTB, HAOIIOJACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
meau (II) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM conu meau (II),
W3Y4YEHUE CIOCOOOB PA3JCICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MPOBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONHUCAaHWE  pEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WJUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHUS MAcChl, CO3JaHUE MOJEIEH MOJIEKYJI
(IIapoCTEepPKHEBBIX ).

BaxHeliue npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopox — 3jneMeHT u mpocroe
BelecTBo. Haxoknenue kucimopoaa B mpupoie, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu TopeHusi). Oxcuabl. [Ipumenenue xuciopoaa. CrocoObl



MOJIYYCHHUST KUCTopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
KucIopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIIS KACIOPOaa.

TernoBoit 3h(dEeKT XUMHUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yrojib U METaH. 3arps3HEHuE
BO3lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemMeHT u mpoctoe BemecTBo. Haxoxnenue Bogopoaa B IpUpoze,
bu3nUecKue 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnors
U COJIH.

MoutsipHbIiit 00BEM Ta30B. Pacu€Thl 0 XUMHUYECKUM YPaBHEHUSIM.

dusnyeckne CBOMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpHI.
HaceolllieHHble ¥ HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBast 10JI BEIIECTBAa B pacTBOpe. XUMHUYECKUE CBOKMCTBA BOAbl. OCHOBaHUA.
Ponp pacTBOpoB B IpUpPOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IpUPO/IE.
3arpsi3HeHre NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasyromue (OCHOBHBIE, KHUCJIOTHBbIE, aM(OTEepHbIE) U
HecosieoOpaszyrone. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanus. Knaccudpukauuss ocCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHrne ocCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[lonyueHnue KUCIoT.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomyuyeHue counei.

['eHeTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHU.

Xumuyeckuui IKCnepumenm:

Ka4eCTBEHHOE ONMPEECTICHHUE COEPKaHUs KUCIOpOoAa B BO3AYyXe, MOJyYEHHUE,
coOupaHue, pacro3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HAOJI0JICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHCJIOPOJAOM M YCIOBHS BO3HHUKHOBEHUS U
MpeKpanieHus TopeHus (rmoskapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCHUIOB U OTTUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHHE M U3Y4YEHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3aumo/iericTeue Bojopoaa ¢ okcuaom meau (1) (BozmoxxHO
WCITOJIb30BAHUE BUCOMATEPUATIOB), HAOIIOACHUE 00PA3II0B BEMIECTB KOJINYECTBOM
1 Momb, ucCcIenoOBaHHE OCOOEHHOCTEH pPACTBOPEHHs BEIIECTB C Pa3TMYHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MAaCCOBOU JOJIEH
pPacTBOPEHHOTO BEILIECTBA, B3aMMOJECHCTBHE BOJbl C MeETaIaMU (HATpUEM H



KaJIbI[u€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIECAOBAHUE
00pa3IoB HEOPTAaHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOEHNUE N3MCHCHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, U3YUEHNE B3aUMOIECHCTBUS
okcuga meau (II) ¢ pacTtBopoM CepHOM KHUCIOTHI, KUCIOT C METalIaMH, PEaKIIHii
HEUTpANIU3alMU, TOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJula APYTUM U3 PacTBOPA COJIM, PEUICHUE SKCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine KJ1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckud 3axkoH u Ilepuognuyeckass cucreMa XUMHYECKHX
iemeHToB /. W. MengeneeBa. CtpoeHune aroMoB. XHUMHYECKASl CBA3b.
OKHuCIUTETIbHO-BOCCTAHOBUTEIbHbBIC PeaKIUU

[lepBble MOMBITKK KiIaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMENbHBIE METaLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aMpOTEPHbIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckunii 3axoH. Ilepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. Menneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucreMbl xumuueckux sneMeHToB JI. WM. Menpaeneesa. Ilepuoasl u Trpymnmsl.
@uU3NYECKUN CMBICII TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnekTponsl. CTpoeHue
AIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoit cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA 10 ero noyoxeHuro B Ilepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajhyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnonnueckoro 3akona u [leproandeckoil CuCTEMbI XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass CBsa3b. KoBajieHTHast (TOJIIpHAsT UM HEMOJISIPHAs) CBS3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 31€EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl OkucIeHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, TMPOBEICHUE OMBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHusl, COeAUHEHNUS).

Mescnpeomemmnbnie ceasu



Peanmnsanuss MeXNpeIMETHBIX CBS3€M INPU W3YYEHHH XMMHM B 8 Kilacce
OCYIIECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHU, SIBISIOMINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYUYHBIC TIOHSATHUS: HAy4YHBIN (DAaKT, TUTIOTE3a, TEOPHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHoe COCTOSIHME BEIIeCTBa, Ta3, (U3WYECKUE BEIWYUHBI, €IUHUILIBI
MU3MEPEHUS, KOCMOC, IUTAHETHI, 3BE31bI, COonHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE TIOPO/IbI, TOJIE3HbIC
HCKOMaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkius

[Tepuognueckuii 3akoH. [leproguyeckas cucreMa XMMUYECKUX 3JIeMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NMEPUOJIOB, KAJIUsI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUM C TMOJIOKEHUEM »dJeMeHTOB B Ilepuomuueckoit cucreme u
CTPOCHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAIITMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiuyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccuduxanys XuMUYECKUX peakIuid Mo pa3IMuHbIM MpU3HaKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHEeW OKMUCJICHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
Y4acCTHUIO KaTaiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
ypaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepPOTEHHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE 0 XMMHUUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HAa CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
PaBHOBECHSI.



OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW ~ pPEaKIIMH. CocrtaBneHue  ypaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEaKlMid C  HUCIOJIb30BAHUEM  METOJa
AJIEKTPOHHOTO OallaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XuMHU4eckoil cBsizu. CreneHp auccounanuu. CUIIbHbBIE U CJIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAHUU U COJIEH B CBETE MPEACTABICHUM 00 3JICKTPOJUTUUECKON TUCCOIIUAIUY.
KauecTBeHHbIE peakiuu Ha HOHBI. [IoHsATHE O THIpONIH3E CoNEl.

Xumuueckuii IKCcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPraHMYECKUX
BEILIECTB — METAUVIOB UM HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEAKIIUHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BEILIECTB, ITPOIECCa JUCCOLMALIMHN KUCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIOJIb30BaHUE BUAECO MAaTEpUajIOB), IMPOBEACHHE OIBITOB, WILIIOCTPUPYIOLINX
NPU3HAKM TNPOTEKAHMsS] peakuid HMOHHOro obOmeHa (oOpa3oBaHuEe Ocajka,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BO[Ibl), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKINi (FOpeHue, PEeaKIuu pas3sIoKeHUs,
COCUMHEHMsI), pAaclO3HABaHME HEOPraHMYECKHX BELIECTB €  MOMOUIbIO
KaUuEeCTBEHHBIX PEAKLHU HA HOHBI, PEIICHUE PKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemertanbl u MX coeinHeHU

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUEcCKrue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBHE
C MeTajulaMH, HeMeTallylaMu, uienodamu). XsopoBojopord. CossiHas KHUCIOTa,
XAMUYECKUE CBOWCTBA, IIOJIyd€HUE, IIpuMeHeHue. [JlelictBue xyopa U
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIOBEKA. BaxkHENIIME XJIOPUIBI U KX HAXOXKIECHUE B
IPUPOJE.

Oo6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHue M (pumyeckue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuUeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NIECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJlacca KUCIOT U crneuuduyeckue). XUMHUUECKUE PEaKlUH, JIeKalue B OCHOBE



10

IPOMBIIIJIEHHOTO CIOco0a MOJIyYeHHs CEpHOM KHUCIOTHL. [IpuMeHeHue cepHOi
kucnoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peaklus Ha CyJb(ar-uoH.
Haxoxnenue cepbl U €€ COEQUHEHUN B MpuUpojie. XUMHUUYECKOE 3arps3HeHUE
OKpYXalollel Cpellbl COCOUHEHUSIMU Cepbl (KUCIOTHBIC JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €r0 MPeI0TBPALICHHUS.

OOmas xapakTtepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHUSA. A30T, paclpoCTpaHEHUE B MPHUPOJIE,
busnyeckue U XuMrIeckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, €ro
¢uznyecKkue U XMMHUYECKHUE CBOMCTBA, MoJyueHue U npuMeHnenue. Con aMMOHMUS,
uX (U3NYECKUE U XMMUYECKHE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakius Ha
VMOHBI aMMOHMS. A30THAsl KHUCIIOTa, €€ MOJydeHHE, (PU3MYECKHME U XHUMHYECKUE
cBOMcTBa (0OOLIME Kak TMpEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonp30BaHue HUTPATOB U COJIE aMMOHHUS B KAU€CTBE MUHEPAJIbHBIX YIOOPEHUH.
XHUMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arps3HEHUE BO31yXa, MOYBBl M BOJOEMOB). Pocdop, alIOTPONHBIE
Moaudukanuu docdopa, puznyeckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u docdopHas kuciora, GU3NYECKUE U XUMUYECKUE CBOMCTBA, MOJyYCHHUE.
Hcnonps3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHU OKUCIEHUS. Y TIIepO/, ATTIOTPOIHbIE MOIU(DUKAUY,
pacnpocTpaHeHHe B NMpUpoje, Gu3nueckue U XUMUYECKUE CBOMCTBA. AJICOpOIIHSL.
Kpyrosopor yraepoga B mnpupoge. Okcuuabl yriepojga, HX (uU3HUECKHE U
XUMUYECKHE CBOWCTBA, JIEWCTBUE Ha JKUBBIE OPraHU3MBbl, [OJYyYEHUE U
MPUMEHEHHUE. JKOJIOTUUECKHE MpoOJieMbl, CBA3aHHbIE C OKcuaoMm yriepoaa (IV),
TUI0TEe3a TJI00AJBLHOTO TOTEIJICHUS KJMMarta, MapHUKOBBIM 3¢ dexT. YronbHas
KUCTIOTa U €€ coNM, UX (PU3MUecKHe U XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-vOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHbBIE TOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[TpuponHble HCTOUYHUKH YTIAEBOAOPOAOB (Yrojb, NPUPOAHBIA Ta3, HedTb),
MPOAYKTHI WX TmepepaboTku (OCH3MH), UX POJb B OBITY W TPOMBIIICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKH BaXKHBIX BEILIECTBAX: KUpaX, OesKax, yriieBoJax — U X
poiii B OKM3HM 4eJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue ¥ XUMHUYECKHE CBOMCTBA, TOJNyYCHHE W
npuMmenenne. CoequHeHus KpeMHus B pupoje. O61ume mpencTaBieHust 00 OKCHIe
kpeMmuus (IV) u kpemuueBoit kuciore. CUIUKATBI, UX UCIOJIb30BaHUE B OBITY, B
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MPOMBIIICHHOCTH. BakHeHllne CTPOUTENIbHbIE MaTepHallbl: KepaMmMHuKa, CTEKIIO,
IIEMEHT, OeToH, kene300eToH. [IpobOrmeMbr 06e30macHOr0  WCTHOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B TOBCETHEBHOMN KU3HHU.

Xumuueckuii IKcnepumenm:

M3YyUYeHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJI-UOHBI U HAOIOJACHHUE MPU3HAKOB
UX TIPOTEKAHMsI, ONBIThI, OTpa)Kalwoliue (QU3NYECKHUe M XHUMHUYECKHE CBOMCTBa
raJIOTEHOB M WX COEIMHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHHIOB), 03HAKOMIIEHHE C 00pa3iiamMmu
ceppl M €€ COEAUHEHUSIMU (BO3MOXXHO MCIOJb30BaHUE BHJIEOMATEPHUAIIOB),
HaOJII0ICHUE Tpolecca 00yTIMBaHUs caxapa MoJl JeMCTBUEM KOHIIEHTPUPOBAHHOM
CEpPHOM KHUCIIOThI, U3YYECHUE XUMUUECKUX CBOMCTB pa30aBICHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KAaUYEeCTBEHHOW PEaKIMu Ha CyJb(aT-uoH U HAOIIOIeHUE MTPU3HaKa e
NPOTEKaHUs, O3HAKOMJIEHUE C (PU3UUECKMMU CBOWCTBaMH a30Ta, ¢ochopa U HUX
COEIMHEHUN (BO3MOKHO MCIIOJIb30BaHUE BUECOMATEPUAIIOB), 00pa3iaMu a30THBIX
u (ocopHbIX ynOOpeHUM, MoTyuyeHue, cooOupaHue, pacrio3HaBaHUE U U3y4YCHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX pEAKLIHWM HA HOH aMMOHHUS U
dbochar-uoH U U3yuyEHHE TMPU3HAKOB HX TMPOTEKAHMS, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHOW a30THOM KHCIOTHI C MEAbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUATIOB), HM3y4YEHHE MOJeNeld KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, QymuiepeHa, O3HAKOMJICHHE C IPOIECCOM aJcopOIHH pacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOWCTBOM HPOTHUBOrasza, IOJIyYEHUE,
coOupaHue, pacro3HaBaHUE M U3YUYEHUE CBOWCTB YTJIEKMCIIOTO Ta3a, MPOBEICHHE
Ka4eCTBEHHBIX PEAKIMi HA KapOOHAT M CUJIMKAT-UOHBI U M3YUYECHHE NMPU3HAKOB UX
MPOTEKAaHMs, O3HAKOMJIEHHWE C TPOAYKIMEH CHJIMKATHOW MPOMBIIIJICHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3a/Jad Mo TeMme «BaxkHellline HeMeTaibl U X
COEJIMHEHHUSD.

MeTaibl 1 MX COeIMHEHUS

OO01mast xapakTepUCTHUKAa XUMMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux mnoyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTajuioB. MeTtajindeckasi CBsi3b U
METAJJIMYECKasi  KpUCTa/UIMUecKas  pelmi€Tka.  DJIEKTPOXUMUYECKUH Pl
HaIpspKeHU MeTaiioB. u3znueckue U XUMHUECKHE CBOMCTBA MeTayioB. O0mue
crocoObl Tosy4eHus: MeTayioB. IloHATHE O KOpPpPO3UM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aITUTHI UX OT Koppo3uu. CriiaBsl (CTallb, UyTYH, TIOPATIOMUHIN, OpOH32)
Y UX PUMEHEHUE B OBITY U TIPOMBIIIICHHOCTH.

[Ilenouynbie MeTamibl: nonoxkenue B [leproanueckoil cucTeMe XUMUYECKUX
anemenToB JI. . MeHnaeneeBa, CTpO€HHE MX aTOMOB, HAXOXKJIEHHE B IMPHUPOJIE.
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duznyeckne U XUMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kanus). OKCUIbl U
TUAPOKCHUIIBI HATpusi W Kainusa. [IpuMeHeHue IIeNOYHbIX METAUIOB M HX
COEJIMHEHUMH.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii W KaJblMW: IIOJIOKEHHE B
[lepnognueckon cucreMe XuMrudeckux iuemMeHnToB 1. . Menneneesa, ctpoeHue ux
aTOMOB, HaAXOXJeHNE B pupoje. PU3ndecKkue U XUMUYECKUE CBOMCTBA MarHus 1
KaJblus. Baxknelue coeuHeHus Kaablus (OKCHI, TUIPOKCHI, colin). KEcTKocTh
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUSI.

AnroMHHMIL: TI0JI0’KeHKE B [leproaudeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHHE aToMma, HaxOKICHHE B mnpupone. Pusznueckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
ATIOMHUHUSL.

Kenezo: nonoxenue B Ilepuoanyeckoil cucteMe XUMUYECKHUX JIEMEHTOB /.
N. MeHnneneeBa, CTpOCHHE aTroMa, HAaXOXAeHUWEe B mnpupoae. dusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKcH b, rTuapoKcuabl U conu xenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C o00pa3llaMM METaUIOB M CIUIaBOB, WX (PU3HYECKUMU
CBOMCTBAMH, M3yYEHHE  PpE3YyJIbTaTOB KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJIbIUS W HaTpusl C BOJOW (BO3MOJKHO HCIIOJIB30BAHHE BHJIEOMATEPUAIIOB),
UCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUA Kejle3a B KUCIOPOJe
(BOBMOXKHO  HCIIOJIb30BaHHWE  BUIEOMATEpPHUANIOB), NPHU3HAKOB  MPOTEKaHUs
KAueCTBEHHBIX PEAKLIM HA HOHBI: MArHUs, KaJIbIUs, aIFOMUHUS, IMHKa, kene3a (II)
u xenesa (II), menu (II), HaOmiomeHUe W omMcaHUE MPOIECCOB OKpaIlIMBaHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus M Kaiublug (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEA0BaHNE aM(OTEPHBIX CBOWCTB THAPOKCHUA ATFOMUHUS U
IUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «Baxnelmue
METAJJIbl U KX COCIUHEHHUS.

XUMHA M OKPYXKAIOLIAS cpeaa

BemectBsa m Marepuanibl B ITOBCEIHEBHOM KWU3HM YeEJIOBEKAa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUECKUX peakuuil B ObiTy. IlepBas momoins npu
XUMHUYECKUX OKOTaX U OTPABJICHUSX.

XHUMHUECKOE 3arpsi3HEHHE OKpyKarouled cpenbl (MpefenbHas I0mycTUMas
KOHIIEHTpalus Bemlects, nainee — [1/IK). Ponb xuMuu B pemieHun 3K0JIOrMYeCKUX
po0aem.

Xumuueckuii IKcnepumenm:
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u3ydeHre o0pasloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJIOB, MOJMMEpPHBIC
MaTepHuabl).

Mescnpeomemmubnie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MpU HM3yYEHUHM XMUMHHM B 9 Kiacce
OCYIIECTBIISICTCSI 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TIOHITHH, SIBISIONIAXCS CUCTEMHBIMH JIJII OTACTBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DakT, TUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KJIacCU(PUKALMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJeb, SIBICHHUE, MAaPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dwuszrka: MaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, KOH, HYKJIUI, U30TOIIbI,
PaIMOAKTUBHOCTD, MOJIEKYJIa, AIEKTPUUECKUIN 3aps, IPOBOTHUKH,
MOJyIPOBOJHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTH, KPUCTAJUTMYECKAs
peméTKa, CIUIaBbl, (PM3WYECKHE BEIWYUHBI, CAMHHUIIBI W3MEPECHHs, KOCMHUYECKOE
MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, IKOCUCTEMA, MHUHEPAIHHBIC
yA00peHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TTOPO/IbI, MOJIE3HBIC
MCKOIIaeMbIe, TOTIJIMBO, BOJTHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE PE3yJNbTAThl OCBOEHUS MPOTrPaMMbl OCHOBHOTO OOLIEro
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOyYeHHs] XUMHUU B €IUHCTBE y4eOHOH H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEIEHUS M CHOCOOCTBYIOT Ipolieccam
CaMONO3HAaHUs, CAMOPA3BUTHUS U COLIMAIIA3AIIMN O0yYaArOIINXCA.

JIn4HOCTHBIE  pe3yNIbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacHIMpEeHUEe ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUSA:

IIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJBbTYPHOMY, HCTOPUUYECKOMY
M HAYyYHOMY HACIEOUI0, TTOHUMAaHUS 3HAYCHUS XUMHUYECKON HAyKH B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popMalnuen o
MEPEJIOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTpOMCTBE MUpPA U OOILIECTBA;

2) rpaskaaHCKOr0 BOCIIUTAHMS:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUIaX MEKINYHOCTHBIX
OTHONIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
M0JIE3HOM, Y4EOHOMCCIIEA0BATENIbCKOM, TBOPYECKOM U IPYTUX BUJAX ACSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BHIIOJIHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3aJ1a4, BBITOJHECHHUH XWMHUUYECKHX DSKCIEPUMEHTOB,
CO37IaHUH YUYE€OHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHHUIO ¥ B3AMOTIOMOIIIH
B MPOLECCE ATON yueOHOM AesATENbHOCTH, TOTOBHOCTH OLIEHUBATH CBOE MOBEJCHUE
W TOCTYIIKM CBOMX TOBApHINEH C MO3UIIMKM HPABCTBEHHBIX U MPABOBLIX HOPM C
y4E€TOM OCO3HAHUS MOCJIEICTBUNA MOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW pEakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM W COCTaBIIAIOIIME
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI NPUPOJIbI, B3aWMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJyYEHUE HOBBIX 3HAHUU IO
XUMHUHM, HEOOXOIUMBbIE JJii OOBSICHEHHUs HaOJII0OaeMbIX MPOLECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOM M YUTATEIbCKOM KYJbTYpbl, B TOM YHCIIE
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HABBIKOB CaMOCTOSITEIBHOM pabOThl C y4YeOHBIMH TEKCTaMH, CIPaBOYHON
JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpEeC K OOYUYEHHI0O U TO3HAHHIO, JH0003HATEIbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  CcamMO0Opa30BaHUIO, TMPOCKTHOM W HUCCIEN0BATENIbCKON
JESITEIbHOCTH, K OCO3HAHHOMY BBIOOpY HAIIPaBICHHOCTH M ypOBHS OOydeHHUs B
JaJIbHEHIIIEM;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAHME [IEHHOCTH JKWU3HHM, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY
3I0pOBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HH, OCO3HAHWE MOCIEICTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOT O, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTU COOJIFOJIEHUSI TpaBWi OE30MACHOCTH TpU  OOpalleHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

S) TPY10BOr0 BOCIINTAHUS:

MHTEpEC K MPAaKTUUYECKOMY M3YyUYEHHIO TPO(eCcCuil U Tpyla pa3InyHOro poja,
YBaXEHUE K TPYAY U pe3yabTaTaM TPYIOBOM IE€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUs MPEAMETHbIX 3HAHUHM 1O  XMMHMM, OCO3HAaHHBIH  BBIOOp
VH/IMBUYaJIbHON TPAEKTOPUH MPOJOJKEHHSI 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEmHON NpodhecCUOHATBbHON AESATENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/1alITUPOBATHCA B MPO(HECCHOHATIBHOM Ccpenie;

6) PK0JIOrHYeCcKOro BOCIIMTAHUS

HKOJIOTUYECKH 11€TIECO00pa3HOEe OTHOLIEHHE K IPUPOJIE KaK HCTOUHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CyIIEeCTBOBaHMUS, MOHMMAaHWE IIEHHOCTH 3J0pOBOr0 M
Oe3omacHOoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznyecKkoMy M TICUXHYECKOMY 3/I0pOBbIO, OCO3HAHME IIEHHOCTU COOJIOJCHMUS
paBuJ O€30MaCHOTO MOBEAEHUS IIpU padoTe ¢ BEUIECTBAMH, a TAKKE B CUTyalUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMUU, IJIS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH PUPOJIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSL  JKOJIOTMYECKOW  KYyJbTYpbl, OCO3HaHUS TJ00AJIbHOIO  XapakTepa
HKOJIOTUYECKUX TpOoOJIeM M MyTeld MX peIIeHHUs MOCPEACTBOM METOAO0B XHMMUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHHMKAaTUBHOU U COLMAIIBHOMN IIPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaMETHBIX pPE3yJbTAaTOB BBIICISAIOT 3HAYUMBIE JUIS
(dbopMUpOBaHK MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHs, TPUHLIHII,
runoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpble
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UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUE€OHBIX MpEAMETax U IMO3BOJIAIOT Ha
OCHOBE 3HaHUHN M3 ATUX MPEAMETOB (HOPMHPOBATH MPEACTABICHHUE O IEIOCTHOMN
HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yUeOHbIE IeWCTBUS (I103HABATEIIbHbIC,
KOMMYHUKATHUBHBIC, PETYJISITUBHBIC), KOTOphIE OO€cleurnBaloT (QOopMUpPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

Bba3oBble Jjornueckue JeMicTBUA:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS MPU OCBOCHUU
3HAHWM: PACKPBIBAaTh CMBICI XUMHUYECKHX MMOHATHHA (BBIAEIATh WX XapaKTEPHBIE
MPU3HAKKU, yCTaHABIIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSTHUSMH), WCIOJIB30BaTh
MOHATHUS NIl OOBSICHEHUS OTJIEIBHBIX (PAKTOB U SBJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3YUYCHWS,
CTPOUTH JIOTUUECKUE PACCYXIEHUS (MHAYKTUBHBIC, ICAYKTUBHbBIC, 10 AHAJIOTUN),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

yMEHUE TMPUMEHSTh B TIPOlLIECCe TO3HAHUA TOHATHS (NIPEAMETHBIE U
MeTaIpeJMETHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJIETH, UCIIOJIb3yEeMble B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE TIPEACTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XUMHudeckas (opmysia W YpaBHEHUE
XUMHUYECKON peaKIuu — MPU PEIICHUH Y4eOHO-TI03HABATENbHBIX 3371a4, C YUYETOM
TUX MOJICTBHBIX MPEJICTABICHUN BBISIBIISITH U XapaKTEPU30BATh CYIIECTBEHHbIE
MPU3HAKN U3Yy4aeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIUH,
BBIABJISITh  OOIME  3aKOHOMEPHOCTH, MPUYHMHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYUMS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

Bba3oBble ucciaegoBare/ibCKue 1eiCTBUA:

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOIMPOCHI B KAu€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (POPMUPOBAHUS TUIIOTE3HI 110 TIPOBEPKE
MIPAaBUWJIBHOCTH BBICKA3bIBAEMBIX CYKJICHH;

MPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OpPraHU3AlMU M TMPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOATEIILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIHpOBaTH 00OOIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeNIaHHOM padoTe.

Pa6ora ¢ nundopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATHP W WHTEPIPETUPOBATH HHGPOPMAIHIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOIyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJISIpHAs ~JUTEepaTypa XUMHUYECKOTO COJEpX aHUs, CIPABOYHBIC



17

nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OIEHUBATh NPOTHBOPEUYMBYIO U
HEJIOCTOBEPHYIO UH(POPMAIIHIO;

yMEHUE MPUMEHSTh Pa3udyHble METOJAbl U 3aMpOChl MPU MOUCKE U OTOOpe
uH(OpPMAIlMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMpPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANIBHYIO (hOpMy TpeacTaBieHus] HHPOpMaAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/adyd HECIOXHBIMU CXEMaMH, JuarpaMMaMi,
apyrumu popmamu rpaduKi U KX KOMOMHALIUSAMY;

YMEHHE WCIONIb30BaTh M AaHAIM3UPOBAaTh B IIpolecce Y4eOHOH W
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO3MCTBA M TPAHCHOPTa HA COCTOSIHME OKpPYXKarolled HpHUpPOIHOM
Cpellbl.

KoMMyHuKAaTHBHBIE YHHBePcaJIbHbIe YyueOHbIe 1eliCTBUS:

YMEHHUS 33]]aBaTh BOMPOCHI (B X0/i€ TUajiora v (MJIM) JUCKYCCUH) MO CYIIECTBY
oOcyxnaemMol TeMmbl, (OPMYIMPOBAaTH CBOM MPEIIOKEHUS OTHOCUTENIBHO
BBITNIOJIHEHMS TIPEIJIOKEHHON 3a/1a4H;

YMEHHSI ~ TPEIACTaBIATH  TMOJY4YEHHBIE  Pe3yNbTaThl  MMO3HABATEIHHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JenaTh MPE3CHTALUI0
pe3yJIbTaTOB BBHIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (71a00paTOPHOrO OIbITa,
1abopaTopHOI pabOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEIbHOM M HMCCIIEOBATENBCKON  JEATENBHOCTH  TPH  PEIICHUHU
BO3HUKAIOIIKUX TPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIMUHAIUS
COBMECTHBIX JICWCTBUH, OIpelNeJeHHe KpPUTEpUEeB IO OLIEHKE KauyecTBa
BBITIOJTHEHHOHN pabOThI U PyTHE).

PeryjsiTUBHBbIE YHUBEpPCAJbHbIE YUeOHbIEe AeilicTBHUS:

YMEHHE CaMOCTOSTEIbHO OMPEACNATh IENH JeATEIbHOCTH, IJIaHHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeATeTLHOCTD, BRIOUpaTh Harbosee 3pheKTUBHBIC CIIOCOOBI pelieHusT y9eOHbIX U
MO3HABATENBHBIX 33Ja4, CaMOCTOSITENIBHO COCTaBIATh WM KOPPEKTUPOBATH
MIPEUIOKEHHBIM  QJITOPUTM JCHUCTBUUA [PU BBINIOJHEHUM 33JaHUM C YYETOM
MOJlyYEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLIEHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yJibTaTa 3asBJICHHOW LEIH, YMEHHUE

MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaracMbl€ B YCIOBUHN 3aJaHUN.
ITPEAMETHBIE PE3YJIBTATDBI
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B cocraBe mnpeaMETHBIX PE3yNbTATOB 10 OCBOCHHUIO 00s3aTEIHLHOTO
CoNlep KaHMs, YCTAHOBJICHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIOCOObI
JnercTBul, crnenuduueckue IS IpeAMETHONM o0nactu  «XHUMHS», BB
JEATCIbHOCTH MO  TMOJYyYEHUI0O HOBOIO  3HaHWS, €ro HWHTEpIpeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOydenus B 8 kj1acce nmpeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0OYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHN: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOHAs), BaJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIsl XUMHUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIUS peakiuil: peakiuu
COCIMHEHUS, PEaKIMU PAa3JIOKEHUS, PEaKIUU 3aMelIeHUs, peaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON 2 EKT peakiunu,
AJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalIb, pauyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHASI U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAS
CBSI3b, WOH, KaTHOH, AaHWOH, pacTBOpP, MaccoBas JIOJis BEIIEeCTBa
(mporieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSThH 3TU NOHATHUS MPU OMKUCAHUU BELIECTB U UX MPEBPALLICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OINPEACIEHHOMY KIIACCY COCIAUHEHUU I10
dbopmyiaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJieHTHass W HMOHHAs) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIci [lepuonnueckoro 3akona JI. W. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHA ABOTrajpo;

e ONHUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoi
CUCTEMbl XHUMHMYECKHUX OJJIEMEHTOB: pa3iauvaTh IMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnodouHas noarpymnmna (b-rpynmna)», manbsie u
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OOJBIIME TIEPHOJBI, COOTHOCHTh OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabnmuie «llepuonnyeckas cuctema xumMudeckux osiementoB . U.
MenpeneeBay C YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XUMHUYECKUX JIEMEHTOB (COCTaB U 3aps]l siApa, OOIIEe YUCIIO IEKTPOHOB U
pacnpeiesIieHUue UX 0 IEKTPOHHBIM CIIOSIM);

e KIAacCUPUIMPOBATH XUMHUYECKUE SJIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY M COCTaBY YYACTBYIOUIMX B PEAKIHUH
BEILIECTB, 0 TETIOBOMY (D eKTy);

e XapakTepu3oBaTh (ONMUCHIBATH) OOIIME XMMHMUYECKHE CBOWCTBA BEILECTB
pa3IUYHBIX KJIACCOB, MOJATBEPXkAAsl ONUMCAHUE MPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUMN COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIINN;

e IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTU IIPOTEKAaHUS XUMHUYECKUX IPEBPALLCHUN B
Pa3IUYHBIX YCIOBUSX;

e BBIYUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYO MAacChl BELIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMyse COECIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOAUTH PACUYETHI 10 YPABHEHHIO
XUMHUYECKOMN pEaKInH;

e TPUMEHATH OCHOBHBIE OTIEPALIMH MBICIUTEILHON AESITENIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3alluio, Kiaccuukaiuio,
BBISIBJICHUE IPUYMHHO-CIEACTBEHHBIX CBSI3€d — JUISI U3YyYEHHsI CBOMCTB
BEIIECTB M XHWMHMYECKHX PpEaKIUi, ECTECTBEHHO-HAy4YHbIE METOJbI
NO3HaHUs — HAOIIOJEHUE, M3MEpPEHHE, MOJEIMPOBAHUE, SKCIEPUMEHT
(peasibHBINA U MBICIICHHBIN);

e CIEAO0BaTh IPaBUJIaM MOJIb30BAHUS XUMUYECKOM MOCY 10 U TaO0PaTOPHBIM
o0OpyJOBaHMEM, a TaKXe mpaBuiIaM OOpalleHHs C BeIIeCTBAMU B
COOTBETCTBUM C HWHCTPYKLUUSMU IO BBINOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BomopoJia M KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHOU
MAacCOBOM JO0JIE pPAaCTBOPEHHOIO BEIIECTBA, IIAHUPOBATH U IPOBOJIMUTH
XUMHUYECKHE 3KCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C MOMOIIBI0 MHAUKATOPOB (JIAKMYC, (peHon(Tanent, MeTUIOpaHK
U IpyTHE).

K koHIy 0Oydenus B 9 kjiacce npeIMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSl YMEHHIA:

e PpACKpBIBaTh CMBICI OCHOBHBIX XHWMHYECKHUX MOHSATHUNA: XUMHUYECKUM
JIIEMEHT, aTOM, MOJEKyJa, WOH, KaTUOH, aHWOH, MPOCTOE BELIECTBO,
CJIOHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPUIATEIBHOCTb, CTEIMEHb
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OKHUCJICHHS, XUMUYECKasl PEaKITisl, XUMUIECKast CBs3b, TEIUIOBOU ekt
peakiuu, MOJIb, MOJISIpHBIA  O00BEM,  PacTBOp,  BJIEKTPOJIUTHI,
HEDJICKTPOJIMTHI, JJICKTPOJIMTUYECKAs IUCCOIMALIMS, pPEaKIMd HOHHOTO
oOMeHa, KaTaJIu3aTrop, XHMHYECKOE€ paBHOBecHE, oOOpaTUMble U
HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(OTepHOCTb, XUMHUYECKast CBSI3b (KoBaJIeHTHaH, HMOHHas,
MeTaJlTn4YecKas ), KpucTaindeckas peneéTka, Koppo3us METaIOB, CIUIABHI,
CKOPOCTh XMMHUYECKOW pEeaKUuu, MPEAEIbHO JOMYyCTUMAasi KOHLEHTPALUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MIPUMEHATH THU MOHSTHUSA MPU OMTMCAHUU BEILIECTB U UX MPEBPAILICHUN;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBJICHUS (OPMYT
BEIIECTB U YPABHECHUN XMMHUYECKUX PEAKIUN;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAs, MeETaUIMYecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTATUTMYECKON
PEIETKN KOHKPETHOTO BEUIECTBA;

packpbiBath cMbIci Ilepuomnueckoro 3akonHa [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyto (popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX DJIEMEHTOB:
paziuuath MOHATHUS «rjaBHas mnoarpynmna (A-rpynmna)» u «mnooouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHU s, KOTOPBIE UMEIOTCS B IEPUOIMUECKOM TabIHUIIE, C YNCTOBBIMHU
XapaKTepUCTUKAMHM CTPOCHHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsin  snapa, oOllee YHCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AJIEKTPOHHBIM CJIOSIM), OOBSICHITH OOIME 3aKOHOMEPHOCTU B M3MEHEHUU
CBOMCTB AJIEMEHTOB M WX COCIUHEHUHN B Mpejerax MajblX NEPUOJIOB U
TJIABHBIX HMOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy ¥ COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO0 TEIIOBOMY 3P (HEKTy, IO U3MEHEHHUIO CTENEeHEH OKUCICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECCKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OIMNKHCAHUE
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pUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHUH COOTBETCTBYIOIINX
XAMHWYECKUX PEAKIUN;

COCTABJISITh YPaBHEHHUS JJICKTPOJUTUYECKON JHUCCOIMAIMU  KHUCIIOT,
HIeJI0YEH U COJIeH, MOJHbIE U COKPAIlIEHHbIE YPABHEHUS PEAKIIMM MOHHOTO
oOMeHa, ypaBHEHHUS pPEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMH PA3IMYHBIX KIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUn
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca 3THX PeaKIuid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »dJjeMeHTa Mo (opMmysie COeIUHEHHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XAMHUYECKOMN pEeaKIuy;

co0JIro1aTh IpaBUiia MOJIH30BAHUS XUMUYECKOM MOCY0M U 1Ta00paTOPHBIM
o0opyJ0BaHMEM, a TakKe IMpaBuja OOpalleHuss C BEHIECTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OIBITOB IO TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTJIEKUCIIOro ra3a);

MPOBOJIUTH PEAKITUH, MTOATBEPKIAIOIINE KAYeCTBEHHBIN COCTAB Pa3TUYHBIX
BEII[ECTB: PACMO3HABATH OIBITHBIM IMYyTEM XJIOPUI-, OpOMUI-, HOAMI-,
kapOonat-, (docdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIONINE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTI€pPAIIU MBICIIUTEILHOM IEATeTbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CJICIICTBCHHBIX CBSI3€H — JIJIT M3YyYCHHS CBOWCTB BEIIECCTB M XMMHYCCKUX
peaKmuii, ECTECTBEHHO-HAyYHbIC METOABI IO3HAHUS — HaOIOICHHE,
U3MEpEeHUEe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeabHbIM U MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
JaekTpoHHbIe (HU(POBHIE)
KouunvecTBo 4yacoB o0pa3oBaTe/ibHbIE PeCYpPChI
HaumeHnoBaHue pa3/aesioB U TeM
Ne i/
NporpamMmbl
Kontpoabsubie  IlpakTHuyeckue
Bcero
padoThI padoThI
Paznei 1. IlepBoHayaibHble XUMHYECKHE TIOHATHUS
Xumus — BakHas 00J1acTh
1.1 €CTECTBO3HAHUS U IIPAKTUYCCKOM 5 2 bubmorexa [JOK
' p https://m.edsoo.ru/7f41837¢c
JIEATEeTLHOCTH YeJIOBEKa
bu6mmorexa [IOK
1.2 B 15 1
CHICCTBA 1 XHMUACCKHIE PEaKiii https://m.edsoo.ru/7f41837¢c
Uroro no pazneny 20
Pasnen 2. Baxkneiimme npeacTaBuTe/ I HEOPraHUYECKUX BelIECTB
bu6mmorexa [IOK
2.1 B .K Nl 6 1
O31YX. RHUCTOpOA. LIOHATHE 00 oxennax https://m.edsoo.ru/7f41837¢c
bubmuoreka [JOK
2.2 B Bit 8 1
OAOPOALLIOIUITHE © KHEIOTax 1 COMAX https://m.edsoo.ru/7f41837¢
bubmuorexa [JOK
2. Bopna. P ! 5 1 1
3 ona. PactBopsl. [lonaTue 06 ocHOBaHUSAX hitps//m.cdsoo.ru/7f41837c
54 OcHOBHBIE KJIaCChl HEOPraHUYECKUX 1 | | bubmuoreka [IOK
' COEIMHEHU N https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30
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Pasznea 3. [lepuoguyeckuii 3axon u [lepuoauveckas cucrema xumuueckux 3j1eMenToB /[. U. MenaeseeBa. CTpoeHue aToOMOB.
XumMnueckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIuu

IIepnonnueckuii 3axoH u [lepuoanueckas
bubmuorexa [JOK
3.1 cUcTeMa XMMHUYECKUX d1eMeHToB JI. U. 7
https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
39 Xumuueckas cBsi3b. OKHCIUTEIHLHO- 3 bubmuorexa [JOK
' BOCCTaHOBUTEJIbHBIEC pEaKLIUU https://m.edsoo.ru/7f41837¢
bubmuorexa [JOK
n 15
TOTO TO pasAety https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
PesepBHoe Bpems 3
https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME
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9 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3jesioB U TeM (undposbie
Ne i/ P Konrpoabnbsie IIpakTHyeckue op )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypcsbl
Paznea 1. BemecTBo M XuMH4yeckmne peakuun
11 [ToBTOpenue u yriryOiaeHue 3HaHUN 5 | Bu6mmotreka [JOK
' OCHOBHBIX pa3/IesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxkuuit https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUCCOLUALUA. g | | bubnuoreka [IOK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HeMeTasIbl 1 HX COeIMHEHUS
71 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 | bubmmnoreka HOK
' anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
i bubmuoreka [IOK
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6
https://m.edsoo.ru/7f41a636
COETMHEHUS
OO011ast XapaKTepUCTHKA XUMHUECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PyIHBL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS




OO61mas xapakTepuCTHKa XUMUYECKUX
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bubnunorexa LIOK
2.4 3neMeHTuOB IVA-rpynnel. Yraepoa u 8 https://m.edsoo.ru/7f41a636
KPEMHUU U UX COCTUHECHUS
Uroro no pazaeny 25
Pazgen 3. MeTa/uIbl M HX COeTUHEHU S
. bubnuorexa [IOK
3.1 Obmwe cpojicTsa MeTayIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [{OK
3.2 Baxknelme MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus u okpy:xaiomas cpeaa
4.1 BemecTtBa 1 MaTepuansl B JKU3HU YeJIOBEKA 3 bubmorexa LHOK
' ettt p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
p 3 bu6mmoteka IIOK
C3CPBHOC BpeMi https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Kontpoabubie IIpakTnueckue A op
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl

| [Ipeamer xumuu. Ponbs xumuu B | bubnuoreka [IOK
JKW3HU yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c

) IlonsaTue o MeTOgaX MO3HAHUA B 1 bubnuoreka [IOK
XUMUHA https://m.edsoo.ru/ff0d227e

3 CrapToBas KOHTpOJIbHas paboTa 1mo 1 |
XUMUU
[IpakTuueckas padbora Ne 1 «IIpaBuiia

4 paboThl B 1a00paTOPUU U IPUEMBI | | bubnuoreka [IOK
oOparieHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)

5 Yucteie BemecTBa U cMech. CIocoObl | bubnmorexa LIOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2

6 «Paznenenue cmeceil (Ha nmpumepe 1 1 bubmmorexa [IOK

! . PHNEP https://m.edsoo.ru/ff0d28c8
OUYHUCTKYU TTOBAPEHHOU COJIN)»
bub OK

7 ATOMBI U MOJIEKYJIBI 1 nomorexa L

https://m.edsoo.ru/ff0d2abc

2 XUMHUYECKHE PJIEMEHTBI. 3HAKU ] but6mmorekxa [IOK
(CMMBOJIBI) XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
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3aMeleHus, oOOMeHa)

bubnmoreka [IOK
9 [IpocTeie u cl0KHBIE BEIIECTBA
https://m.edsoo.ru/ff0d2a6c
10 ATOMHO-MOJICKYJISIPHOE YUCHHE bubmorexa HOK
yipHoe Y https://m.edsoo.ru/ff0d2d50
3aKoH IMOCTOSHCTBA COCTaBa BEIIICCTB.
11 Xumudeckas popmyia. BaaeHTHOCTh bubmorexa HOK
pMyJIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX DJICMCHTOB
12 OTHOCHUTENbHAs aTOMHAs Macca. bubnnoreka [JOK
OTtHocuTeNnbHASE MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323¢
13 MaccoBast 1011 XHUMHAYECKOr0o bubnunoreka LIOK
3JIEMEHTA B COeJUHECHUN https://m.edsoo.ru/ff0d350c
14 KomnuuectBo BemiectBa. MoJib. bubmuoreka [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
15 DOU3NYEeCKUEe U XUMUYECKUE SIBIICHUS. bu6mmoteka IIOK
XUMUYecKas peakius https://m.edsoo.ru/ff0d37fa
16 [Ipu3Haky u yciioBHs IPOTEKAHUS bubmmnoreka HOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
17 3aK0oH COXpaHEHHUs MacChl BEIIECTB. bubnmorexa LIOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienus koaudecTBa, MacChl
18 BEIIIECTBA 10 YPaBHEHUSIM bubmorexa HOK
B YPaBHen https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEAKIUN
Knaccudukanms xumuaecknx
. bubnuotexa [JOK
19 peakuuii (CoequHEeHus, Pa3IoKEeHuUs,

https://m.edsoo.ru/ff0d3f34




M. B. JIoMOHOCOB — y4€HBIii-
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bubnunorexa LIOK

20 sHuuKIoneauct. O0o0mEeHe 1
. https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3aIys 3HaHUI
)1 KonrtponsHas padora Nel mo reme | Bu6muoteka [JOK
«BellecTBa 1 XUMHYECKHUE PEAKIIUI https://m.edsoo.ru/ff0d4290
Bo3agyx — cmecsk razos. Cocras
bubnuoreka [{OK
22 Bo3ayxa. Kucimoposx — 3ieMeHT u
https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3nyecKkue 1 XMMUYECKHE CBOMCTBA
23 KHUCJIOpoJia (peaKIuy OKUCTICHUS bubmmorexa [TOK
poa (peait ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstTue 06 okcumax
CriocoOslI MoTy4eHUs KUCI0po/ia B
24 71a00paTOPHH U IIPOMBIIIICHHOCTH bubmorera OK
paTopHi 1 TP ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3¢ ekt xumuueckomn
)5 peaKuuu, MOHITHE O bu6mmoteka IIOK
TEPMOXUMHYECKOM YPaBHEHHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKIIMIX
Tonnuso (HedTh, yroiab U METaH).
but6mmorekxa [IOK
26 3arpsi3sHEHHE BO3TyXa, CITIOCOOBI €T0
https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPALLECHUS
[IpakTuueckas pabora Ne 3 o Teme
bubnunorexa LIOK
27 «Ilonyuyenue u coOupanue
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YUCHHUE €TO CBOMCTBY
)3 Bonoponx — anemMeHT u pocroe bubmuoteka [IOK

BelecTBO. HaxoxxaeHnue B nmpupoie

https://m.edsoo.ru/ff0d4dd0
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29 du3nYeCKre U XMMUYECKUE CBOMCTBA bubnuorexa [IOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

bubnunorexa LIOK

30 IlonsTre o xuciIoTax 1 COJIIX

https://m.edsoo.ru/ff0d50d2

31 CriocoOsI oTy4eHHs BOAOPOa B bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme

32 «ITonyuenne u coOnpanue BOIOPOIa bubmmorexa [IOK

y . P ALOpoaa, https://m.edsoo.ru/ff0d4{42
M3y4YEHHUE €ro CBOMCTBY»

1 Monsipabiii 00BEM ra3oB. 3aKOH bubanoreka [JOK
ABorazipo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIMYeCTBa

34 BeIeCcTBa ra3a 1o ero u3BeCTHOM bubmmorexa HOK

B MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brrunciaenus 006MOB ra3oB 110

35 aBHEHMIO peaKI[Ud Ha OCHOBE bubnmorexa OK
yp "p H . https://m.edsoo.ru/ff0d5708
3aK0HA 00BEMHBIX OTHOIIECHHI Ta30B

36 dusnueckne U XUMUYECKHE CBOMCTBA bubnunorexa LIOK
BOJIbI https://m.edsoo.ru/ff0d587a

37 CocraB ocHoBanui. [TonsTue 00 bubmuoreka [IOK
WHIAKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.

o Hacriienspie 1 HeHACHIIIIEHHBIC but6mmorekxa [IOK

pacTtBopbl. MaccoBas 01151 BellecTBa
B pacTBOpe

https://m.edsoo.ru/ff0d5b40




[IpakTrueckas padota Ne 5 mo Teme
«IIpuroroBiienue pacTBOpOB C
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bubnmorexa [IOK

39
onpeaeIEHHON MacCOBOM JT0IeH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEILIECTBA»
40 KonTponbnas padorta No2 o teme | bubmmoreka [JOK
«Kucnopoa. Bogoposa. Boga» https://m.edsoo.ru/ff0d6342
A1 Oxcuael: cocTaB, KIacCU(PUKALINS, bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tony4yeHue U XUMHUYECKUE CBOMCTBA
bubnuoreka [IOK
42 KHCJIOTHBIX, OCHOBHBIX B
https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
13 OcHoBaHus: cOCTaB, KJ1accupUKaIus, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
44 [Tonyuenue n XuMHU4ECKHE CBOMCTBA bubmmnoreka HOK
OCHOBaHU https://m.edsoo.ru/ff0d67ca
45 Kucnotsl: cocras, kinaccudukaus, bubnmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
46 ITonyuyenue u XMMHUYECKUE CBOMCTBA bubmmnoreka HOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMEHKIIATypa,
(cp ) P but6mmorekxa [IOK
47 CIOCOOBI MOJTYYEHHS, XUMHUYECKHE
. https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padbora Ne 6. Pemenue
43 AKCTIICPUMEHTAIIBHBIX 33724 110 TEME bubnmoreka [JOK

«OCHOBHBIE KJTACCHI HEOPTAHUYECKHUX
COEIUHEHUN)

https://m.edsoo.ru/00ad9b7c




I'enernueckas cBA3b MCXKAY

31

bubnunorexa LIOK

49 KJIaCCaMH HEOPTaHUYECKHX
. https://m.edsoo.ru/00ad9a50
COCAMHCHHI
50 O06001IeHNEe U CUCTEMATU3 A bubnuorexa [IOK
3HAHHUH https://m.edsoo.ru/00ad9cb2
KonTponbnas padora Ne3 no teme
" bubnuoreka [IOK
51 OcHOBHBIE KJIacChl HEOPTaHUYECKUX 1
on https://m.edsoo.ru/00ad9ela
COCIMHEHUI
[TepBbIie MOMBITKH KIacCUPUKAITII
52 XUMHYCECKHX 3eMeHTOB. IloHsaTHe 0 bubmmorexa [OK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX AJIEMEHTOB
[Tepuoanueckuii 3aKOH U
53 [lepuonnueckas cucrema bu6nunorexa LIOK
XAMUYECKHX dieMeHToB /1. U. https://m.edsoo.ru/00ada52c
Menneneena
54 Ilepuonapl, rpynnbl, IOATPYIIIbI Bubmiorexa IIOK
P > TPYHTIRL, py https://m.edsoo.ru/00ada52c
55 Crpoenne atoMoB. CocTaB aTOMHBIX bubmmnoreka HOK
sanep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000709eK
. bubnuotexa [JOK
56 aToMOB 35ieMeHToB [lepuonnyeckoii
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
XapakTepucTuKa XUMHIECKOTO
57 3JIEMEHTA MO €r0 MOJOKEHUIO B bubnuotexa [JOK

[Tepnonnueckoii cucreme /1. U.
MeHnpeneeBa

https://m.edsoo.ru/00ada824




3nauenue [lepuoanyeckoro 3akoHa
JUTSl pa3BUTHS HAYKH U MPAKTHKU. J1.

32

bubnmorexa [IOK

58 ..
N. MenaeneeB — yu€Hblid, eaaror 1 https://m.edsoo.ru/00ada96e
rpaKJIaHUuH
DIEeKTPOOTPHUIIATETLHOCTh ATOMOB
bubnunoreka LIOK
59 XAMHAYECKHUX DIIEMEHTOB/
. https://m.edsoo.ru/00adaab8
Bcepoccuiickas npoBepouHas pabota
b K
60 Honnas xumudeckas CBsI3b noamotexa O
https://m.edsoo.ru/00adac34
61 KoBasieHTHas nonsipHast XuMU4ecKas bubmmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
2 KoBanentHas nenonsipuas bubnnorexa [JOK
XUMHYECKas CBSI3b https://m.edsoo.ru/00adaab9
bu6nunorexa LIOK
63 CreneHnb OKHCIIE
TCHEHD OKICITCHIA https://m.edsoo.ru/00adae28
64 OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnmnoreka [JOK
peakunu https://m.edsoo.ru/00adb076
65 OKHUCIUTEIN U BOCCTAHOBUTEIU bubnuorexa [IOK
https://m.edsoo.ru/00adb076
KonrtponsHast padora Ne4 o reme
66 «CtpoeHune atoMa. XUMHYECKas 1 bubnnorexa [IOK
P ' hitps://m.edsoo.ru/00adb486
CBSI3b)
67 PezepBHblit ypok. O0001eHNE 1 bubmuorexa [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O60011eHne u bubmuoreka [IOK

cUCTEMaTH3aInsI 3HaHUH

https://m.edsoo.ru/00ad9cb2
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9 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hdara uudgposbie
Tema ypoka Kontpoabubie IIpakTHnueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Ilepnonnueckuit 3aK0H.
| IIepnonnueckas cucrema | bubnuoreka [IOK
XUMHYECKUX 31eMeHTOB [[. U. https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUHU
2 CBOWCTB XMMHUYECKHUX DJIEMEHTOB 1 bubmroreia LIOK
. https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOOB
3 Knaccugukanus 1 HOMEHKIATypa | bubmmnoreka HOK
HEOPraHNYeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XMMUYECKOI CBS3U U TUIIBI | bubmuorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel nmo teme
5 «IToBTOpenue u yroybnenue 1 1
3HAaHUI OCHOBHBIX pa3/elioB Kypca
8 Kiracca»
6 Krnaccudukanus XumMuueckux | bubnunorexa LIOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOM
but6mmorekxa [IOK
7 peakuuu. [loHsTHE O TOMOT€HHBIX U 1

TETCPOTCHHBIX PCAKIUAX

https://m.edsoo.ru/00adbe9a




IloHsTHE 0 XUMHUYECKOM
PaBHOBCCHHU. CDaKTOpI)I, BJIMAOIIUC

35

bu6nmmoreka [IOK

3a1a9»

8 Ha CKOPOCTh XMMHUYECKOMN peakiinu
https://m.edsoo.ru/00adc28c
1 TOJI0KEHNUE XUMHYECKOTO
paBHOBECHs
9 OKHCIUTEBHO- bubnunoreka LIOK
BOCCTAaHOBUTEJIbHBIE PEAKIINU https://m.edsoo.ru/00adcade
Teopus 21EKTPOIIUTUYECKON
bubnunoreka LIOK
10 nucconnanui. CHIbHBIC U Cl1abbIe
https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
. bubnuorexa [IOK
11 HonHbIe ypaBHEHHS peakui
https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KUCIIOT U
12 OCHOBaHHH B CBETE MPEACTABICHHI bubmuorexa [IOK
00 PIIEKTPOIUTUIECKON https://m.edsoo.ru/00add5d8
JMCCOLMaIun
XuMHYECKHE CBOMCTBA COJICH B
. bubnuoreka [{OK
13 CBETE TMPE/ICTaBICHUI 00
. https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAITTT
. bubmuoreka [JOK
14 [TonsiTe o ruaponuse conen
https://m.edsoo.ru/00add9d4
s O06o001meHre U CHCTEMAaTH3aIIHS bubmuoreka [IOK
3HAHHUH https://m.edsoo.ru/00addd12
ITpakTuyeckast padora Ne 1.
bubnunorexa LIOK
16 «Pemenne 3KkcriepuMeHTaIbHbIX

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




KontponbHas padota No2 o teme
«ONeKTpoIuTHYeCcKas

36

bubnmorexa [IOK

17 1
nucconuanug. XuMu4ecKue https://m.edsoo.ru/00addecO
peaKkIu B PaCTBOPAX»

OO6m1as XxapakTepruCcTHKa rajJOreHOB.
. bubnuorexa [JOK
18 XUMUYECKHE CBOMCTBA HA MPUMEPE
https://m.edsoo.ru/00addfe?
xJjopa
Xnopopoaopoj. ConsiHast KUCIIOTa,
P P . bubnuorexa [JOK
19 XUMHYECKHUE CBOMCTBA, MOJyYEHUE,
https://m.edsoo.ru/00ade 104
MPUMEHEHUE
[IpakTuueckas padbora Ne 2 o teme
N bubmuoreka [IOK
20 «ITonmyueHne COMAHON KUCITOTHI,
. . https://m.edsoo.ru/00ade348
n3yueHue e€ CBONCTB»
Brruucnenust no ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIIUH, €CIIU OQUH bubnuorexa [IOK
p ’ A https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30bITKE

” OO1as xapakTeprCcTHUKa SJIEMEHTOB bubmuorexa [IOK
VIA-rpynimsl https://m.edsoo.ru/00ade64a
AnnoTpomnHbie MOIU(DUKAIIUU CEPHI.

o Haxoxnenue cepol u €€ bubnuotexa [JOK
COEIMHEHMH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoag0poI, CTPOCHIIE,

POROTOPOA, CIP Bu6mmotexa 1JOK

24 ¢bu3nyeckrue 1 XuMUYeCcKHe

CBOWCTBA

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




Oxkcunpl cepol. CepHas KUCIIOTAa,
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bubnunorexa LIOK
25 (bU3UYECKHEe U XUMHUYECKUE
. https://m.edsoo.ru/00adea28
CBOICTBa, IPUMEHEHNE
XUMHYECKUE PEAKLIUH, JICKAILNE B
OCHOBE IMPOMBIIIJIEHHOTO CIIoco0a

26 MOJTyYEHHUSI CEPHOMN KUCIIOTHI. Bbu6mmoteka [JOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarollen Cpeibl
COCJIMHEHUSIMU CEPBI

7 Brruucnenune maccoBoil Joimu bubnunoreka LIOK
BBIXOJ1a IPOAYKTA pEaKIUU https://m.edsoo.ru/00adec8a
OO01mmas xapakTeprCcTUKa SJICMCHTOB
VA-rpynmnsl. A30T,

28 acIpoCTpaHEHHE B TIPUPOJIC bubmmorera OK
pactpoctp pHp ’ https://m.edsoo.ru/00adeeab
¢busznyecKkrue 1 XuMHUYeCKHe
CBOICTBa
AMMuak, ero ¢puznyeckue u

. bubmuoreka [IOK
29 XUMHYECKHE CBOMCTBA, MOJTyYeHUE
https://m.edsoo.ru/00adf004
U IPUMEHEHUE
[IpakTuueckas pabora Ne 3 o Teme
30 «ITonydyenne aMmMuaKka, H3ydeHHE bubmmorexa [IOK
v 1Y https://m.eds00.ru/00adf180
€ro CBOMCTBY

31 A3oTHas kuciora, e€ Gusndeckue u bubnunorexa LIOK
XHUMHUYECKHE CBONCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH

but6mmoreka [IOK
32 aMMOHUS B KAU€CTBE MUHEPATIbHBIX

ynoOpeHuit. Xumuieckoe

https://m.edsoo.ru/00adf518




3arpsi3HEHUE OKPYIKaroleil cpebl
COETMHEHUSIMH a30Ta

38

docdop. Oxcun dpocdopa (V) u

bubnunorexa LIOK

33 ocopHas Kkuciora, GU3NICCKUC U
Gocgop ota, § https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOWCTBA, IMOTYyYEHUE
Hcnonp3oBanue GocaToB B
34 Ka4eCTBE MUHEPAIbHBIX bubnnorexa [JOK
yA0OpeHuii. 3arpsi3HEHUE https://m.edsoo.ru/00adfc20
MIPUPOITHOM cperbl hocdhaTamu
VYraepon, pacrpocTpaHeHIE B
35 npu Ic)me g)mnr:{ecxie u bubmmorexa [IOK
pHpoze, - https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcunsl yraepoaa, ux pusudeckue
1 XHUMHYECKHE CBOICTBA.
36 DKOJIOTHYECKHE IMPOOIEMBI bubmorexa HOK
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(Iv)
bu6nunorexa LIOK
37 VYronpHas KUCIoTa U €€ COn
https://m.edsoo.ru/00ae006¢
[TpakTuueckas pabota Ne 4 o Teme
18 "[losydyeHue yriekucioro rasa. bubmuoreka [IOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ae027¢
kapOoHaT-1oH"
[TepBoHayanbHbBIE MOHATHUS 00
bubnunorexa LIOK
39 OpraHUYEeCKUX BEUIECTBAX KaK O

COCTMHEHHSX YTJIepoaa

https://m.edsoo.ru/00ae054¢e
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. bubnmoreka [IOK
40 Kpemuuii u ero coeguHeHus
https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5.

41 Pemenue skcnepuMeHTaIbHBIX bubnmnoreka HOK
3ajJa4 no teMe «BaxHenme https://m.edsoo.ru/00aec0bf2
HEMETAJIBI U X COCIUHEHUS
KonTponbnas padota Ne3 mo teme

. bubnuoreka [IOK
42 «BaxkHelIMe HEMETAIIIBI U UX 1
https://m.edsoo.ru/00ae0e18
COEIMHEHUS
OO6m1as xapakTepucTUKa
XUMHYECKHUX DIIEMEHTOB —

43 METaJIOB. MeTalutnuecKast CBSI3b U bubnunoreka LIOK
MeTaInYeCKast KpUCTaTINIECKast https://m.edsoo.ru/00ae103e
pemérka. PU3nYeCKue CBOMCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMUUECKHUH PSIT bubnmorexa OK

p . p https://m.edsoo.ru/00ael156
HaIpsHKEHUH METaJIOB
OO6mme crmocoOb! MoTyYeHUs
MetauioB. CriaBel. Beraucnenus
but6mmorekxa [IOK
45 10 YPaBHEHUSM XUMHUYECKUX
N https://m.edsoo.ru/00ael156
peakiuii, eciii OIMH U3 PearecHTOB
COJIEPKUT MPUMECH
46 ITonsaTHE O KOPPO3UN METAJIJIOB bubmorexa HOK
PP https://m.edsoo.ru/00ael1278
Bubmunorexa IIOK
47 IIleno4yHble MeTaIbI 1

https://m.edsoo.ru/00ae14b2
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43 Okcuabl ¥ THAPOKCUBI HATPUS U bubmmoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [llenouHo3emMenbHBIC METAILIBI — bubnuorexa [IOK
KaJIblIMA U Maroui https://m.edsoo.ru/00ael5e8
. bu6nmoreka [IOK
50 Baxneiimme coeJUHCHHS KaIbIIUs
https://m.edsoo.ru/00ae15e8
51 O00011IeH1E U CHCTEMATHU3ALIHS
3HAHUH
57 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bubmuoreka [IOK
YCTpaHEHU https://m.edsoo.ru/00ac1886
[IpakTuueckas padbora Ne 6 o Teme
S . bubnunoreka LIOK
53 JKECTKOCTEL BOABI U METOILI €6
" https://m.edsoo.ru/00aeclae8
YCTpaHEHHS
b K
54 AJFOMUHMI momorexa 110
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubmmnoreka HOK
TUApOKCcUIa https://m.edsoo.ru/00aelc64
b K
56 Weneso noaroreka 1O
https://m.edsoo.ru/00ac1d86
57 OKcupl, THIPOKCUIBI U COJIU bubnmoreka [JOK
xenesa (II) u xenesa (11I) https://m.edsoo.ru/00ae35e6
53 O0o001IeHNEe U CHCTEMATH3aLIHS
3HAaHUH
59 [IpakTuueckas padora Ne 7. bu6muoreka [JOK

Pemenue SKCIICPUMCHTAIILHBIX

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




3a7a4 1o teMe «Baxkueiimue
METAJUIBI U UX COSIUHEHUS

41

Brrunciienus 1o ypaBHEHHUSIM
XUMHYECKUX PEAKIMH, ECIIU OJUH
W3 pEareHTOB JIaH B M30BITKE WIIH

bubnunorexa LIOK

60 COJAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIXOJa MPOAYKTa
peaxkuuu
61 O06o0meHne 1 cucTeMaTU3aIUs
3HaHUU
KonTponbnas padora Ne4 o teme
62 «BaxkHenme MeTaJlIbl U UX 1
COETUHEHUS
63 BemectBa u marepuassl B bu6nmorexa LIOK
MOBCEIHEBHON XU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUUECKOE 3arpsA3HEHUE bubmmnoreka HOK
OKpYKarolleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumum B periennu bubmuoreka [IOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 HToroas KOHTpOJIbHASA paboTa 3a | bubmuoreka [IOK
KypC XMMHUH CPEIHEN LIKOJIbI https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0001IeHNE 1 bubmuorexa [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O60011eHue u bubmuorexa [IOK

cUCTEeMaTH3aInsI 3HaHUH

https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumusi, 8 kimacce/ I'abpuensa O.C., Octpoymo N.I'., Cnagkos C.A.,
AxmmonepHoe obuiectBo «M3aarensctBo «lIpocBemenne»
» Xumus, 9 kimacce/ I'abpuensa O.C., Octpoymon U.I"., Cnaakos C.A.,

AKHI/IOHepHOG O6H_[€CTBO ((HSI[&TGJ'IBCTBO «HpOCBeIHGHI/IC»

METOAUYECKHUE MATEPHUAJIbI 1JIS1 YYUTEJIA

1. O. C. I'abpuensn, U. B. Axcénora, C. A. CnankoB. Mertoaudeckue
pPEKOMEHIAIUK )i yuuTens K yueOHuky Xumus. 8 kiacc. O. C. ['abpuensiHa,
M. T. Octpoymona, C. A. CrmagkoBa. — M.: IIpocsemenue, 2019.

2. T'abpuensa O.C., OctpoymoB N.I'. Xumus. 8 kiacc: HactonpHas kHUTa
yuutens. - M.: Jlpoda, 2008.

3. I'abpuensu O.C. Xumus. 8 kiacc: KOHTPOJIbHBIE U TPOBEPOUHBIE PAOOTHI. -
M.: dpoda, 2013.

4. HactonpHas kaura yuurtens. Xumus 8 kiacc. ['abpuensa O. C.,
Bockob6oitnukosa H.I1.- M.: Jlpoda, 2010 r.

5. Xumus B TecTax, 3ajavax, ynpaxHeHnusx. 8-9 knacc. 'adbpuensu O. C.,
Bockob6oitnukosa H.I1.- M.: Jlpoda, 2008 .

6. 'abpuensu O.C. Pabouas nporpamma: k iuaun Y MK O.C. I'aGpuensina.
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Xumus. 7-9 knaccel. M.: IIpocsemenue, 2019.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

https://lesson.edu.ru/

https://www.yaklass.ru/

https://videouroki.net/

https://edu.skysmart.ru

https://resh.edu.ru/

https://docs.google.com/forms/
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