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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma Mo XuUMHM Ha YPOBHE OCHOBHOIO OOIIEro o0Opa3oBaHMs
COCTaBJICHA Ha OCHOBE TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM
o0OpazoBaTebHOMN MIpOrpaMMBbI OCHOBHOTO o01ero o0pa3oBaHusl,
npeactasieHHBIXx B @I'OC 00O, a taxke Ha ocHOBe (emepaabHON padouei
MpOrpaMMbl BOCIIUTAHHUS M C YYETOM KOHIUEMIIMM MPENoJaBaHusl yueOHOro
npenMera «XuUMHUsS» B 00pa3oBaTeNbHbIX — OpraHu3ainusax Poccuiickoi
denepauum.

[Iporpamma mo xumum Aaé€T MpeACTaBICHUE O IENAX, OOIIeH cTpaTeruu
oOy4eHHs, BOCIHUTAHUS W Pa3BUTUS OOydYAIOUIUXCA CPEJICTBAMHU Y4eOHOIO
npeAMeTa,  yCTaHaBJIMBAeT  00s3aTeIbHOE  MPEIMETHOE  COJIepIKaHMUeE,
peaycMaTpUBAET paCIpeieIeHHe €ro Mo KiaccaM M CTPYKTYpUpPOBaHUE IO
paszienamM M TeMaMm MpPOTpaMMbI MO XUMHUH, OMPENEISeT KOJIUYECTBEHHbBIE U
KaueCTBEHHbIE XapaKTepUCTUKHU CoAeprKaHUs, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh M3YYEHUS XUMHUHU C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKHM Yy4eOHOro mpoliecca, BO3PACTHBIX
0COOEHHOCTEW OO0y4aroluxcsi, OMNpeNeIsieT BO3MOXXHOCTH MpeaMeTa s
peanu3anuu TpeOOBaHMM K pe3yIbTaTaM OCBOEHHUS OCHOBHOUM 00pa3oBaTenbHOM
MpOrpamMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus, a TaKKe TPEeOOBaHMIA
K pe3yibTaTaM OOy4YeHUs XUMHUM Ha YpPOBHE IleNied M3y4YeHUs MpeAMeTa U
OCHOBHBIX BHUJIOB y4e€OHO-TIO3HABATEIBLHOU JEATEIbHOCTH OOYy4Yarolierocs Io
OCBOCHHIO YYEOHOI'O COJIEP>KaHMUS.

3HaHWE XUMHUM CIY>KUT OCHOBOU JUisi (POPMHUPOBAHUS MHUPOBO33PEHUS
00yyarolierocs, ero npeCcTaBlIeHU 0 MaTepUaIbHOM €IMHCTBE MUPA, BAKHYIO
pOJIb UTPAtOT (PopMUpYyEMBbIE XUMUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPruud ¥ 00 SBOJIOLMHU BEIIECTB B MPUPOJE, O MYTAX PEIICHUS TII00ATbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, SHEPIETHUUECKOM,
MHAIIEBOM M SKOJIOTHISCKON O€30IMacHOCTH, MPOOIEM 3IpaBOOXPAHCHUS.

N3yuenne xumuu:

CIIOCOOCTBYET peaiM3allii  BO3MOXKHOCTEM IS CaMOpPa3BUTHS U
dbopMupoBaHus KyJIbTYphl JUYHOCTH, €€ oOmed ©u QyHKIUOHAIBHOU
IPaMOTHOCTH,;

BHOCHUT BKJIaJ B (JOPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
0o0yy4arommxcsi, HABBIKOB KX CaMOCTOSATEIIBHOM Yy4eOHON MesITebHOCTH,
AKCIIEPUMEHTAIbHBIX M HCCIEAOBATEIbCKUX YMEHHUM, HEOOXOJIMMBIX KaK B
MTOBCETHEBHOM JKM3HU, TaK ¥ B TPOECCHOHAIBHOM JIeITEIIbHOCTH;

3HAKOMHUT CO CIEeNU(PUKON HAYyYHOTO MBIILICHUS, 3aKJIaJIIBAET OCHOBBI
LEJIOCTHOTO B3MUIsiJa HA E€IUHCTBO MPUPOJABI U  YEJIOBEKa, SBISAETCS
OTBETCTBEHHBIM 3TarioM B (JOPMHUPOBAHUU €CTECTBEHHO-HAYUYHOU TPAMOTHOCTH
oOyyJaromumxcs;

crocoOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
Hay4YHbIM 3HAHUSIM, K TMPUPOJE, K UEJIOBEKY, BHOCHUT CBOM BKJIaJ B
HKOJIOTMYECKOE 00pa3oBaHUE 00YUarOIIUXCS.

JlanHble HampapieHUs B OOYYEHHH XMMHUU 00ECTeUnBarOTCS crienuduKoit
colepkaHusi y4eOHOro TpeaMeTa, KOTOpPbIA SIBISETCS  IeIaroruyecku
aJanTUPOBAHHBIM OTpa)KeHHEeM 0a30BOM HAYKH XMMHH Ha OMPEICIEHHOM dTare
€€ pa3BUTHUAL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIIETO 0Opa30BaHUS OPUEHTHUPOBAH
Ha OCBOCHHME OOYYalOIMMHUCA CHUCTEMbl TEPBOHAYAIBHBIX TOHATUNA XUMUH,



OCHOB HEOPTraHMYECKON XMMHUHU M HEKOTOPBIX OTACIbHBIX 3HAUYMMBIX MOHATHM
OPraHNYECKON XUMHH.

CrpykTypa cofep:kaHusi MPOrpamMMbl IO XUMUU ChOPMUPOBaHA Ha OCHOBE
CUCTEMHOI0 Moaxoaa K €€ uzyueHuro. CoaepKkaHue CKIAAbIBAETCA U3 CUCTEMBI
IOHATUM O XHMMHUYECKOM JJIEMEHTE W BEIIECTBE M CUCTEMBI IIOHATHH O
xuMuyecko peakuuu. OO€ 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbI MO
MPUHIMITY TOCIEIOBATEILHOIO Pa3BUTHS 3HAHWM HA OCHOBE TEOPETUUYECKUX
MPEJCTABICHNUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona [[. M. MenaeneeBa kak OCHOBHOT'O 3aKOHa
XUMUU;

— YYE€HHUS O CTPOCHUHU aTOMa U XUMHUYECKOW CBS3H;

— TMpPEACTaBICHUN 00 JIEKTPOJUTUUYECKON JHUCCOIMAlMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHHWS pPACCMATPUBAIOTCA HA OCHOBE JMIIUPUYECKH
MOJIYYCHHBIX W OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEAOBATEILHO OT
OJIHOTO ypOBHS K JPYrOoMy, BBINOJHSIS  (PYHKIIMM  OOBSCHEHUS W
IPOTHO3UPOBAHUSL CBOMCTB, CTPOEHUS W BO3MOXKHOCTEH IMPAKTHYECKOTO
IIPUMEHEHHUS U MOJYYEHUs U3Yy4aeMbIX BELIECTB.

OcBoeHue mporpaMMbl TIO XUMHUU CHOCOOCTBYET (POPMUPOBAHUIO
MPEACTABICHAS] O XUMHUYECKOW COCTAaBIAIONIEM HAYYHOM KapTHHBI MHUpa B
JIOTUKE €€ CUCTEMHOW MPUPO/IbI, IEHHOCTHOIO OTHOIIEHHUS K HAYYHOMY 3HAHUIO
¥ METOJIaM MO3HAHMS B Hayke. M3yueHue XUMUU NPOUCXOIUT C MIPUBICYEHUEM
3HAHUW W3 paHee H3YyYCHHBIX Y4YEOHBIX MpeaMeToB: «OKpYyKaIOUUHA MUDPY,
«buosorus. 5—7 xiacce» u «dPusuka. 7 Kiuaccy.

[Ipy wu3ydeHUHM XUMHUU TPOUCXOAUT (POpMHUpPOBAHME 3HAHUM OCHOB
XUMUYECKOM  HAyKM  Kak  O0O0JlaCTU  COBPEMEHHOTO  €CTEeCTBO3HAHMS,
IPaKTUYECKON JESATEIbHOCTH 4YEJIOBEKA M KAaK OJHOTO W3 KOMIIOHEHTOB
MHUPOBOW KYJIBTYphI. 3aJada y4eOHOTO MpeaMeTa COCTOMT B (OPMUPOBAHUHU
CUCTEMbl XMUMHYECKUX 3HAHUM — BaXXKHEUIIMX (DaKTOB, MOHATHI, 3aKOHOB U
TEOPETUYECKUX TMOJIOKEHUH, JOCTYMHBIX OOO0OMIEHHIT MUPOBO33PEHUYECKOTO
XapakTepa, A3blKa HayKH, B MPUOOIICHUN K HAyYHBIM METOJaM MO3HAHUS MPHU
U3YYCHHH BEIIECTB M XUMHYECKUX peakiuii, B (OPMHUPOBAHUU U PA3BUTHH
MO3HABATEIbHBIX YMEHUW M UX NPUMEHEHHH B Y4€OHO-MIO3HABATEIIBHOW U
y4€OHO-UCCIIeIOBATENILCKON JESTEIbHOCTA, OCBOCHUU MpaBWl 0€30MacHOro
oOpallleHHsl C BElIeCTBaMH B TOBCEAHEBHOM JKU3HU.

[Ipy wu3ydyeHHH XWMHUU Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
BaXHOE 3HAYCHHUE MPUOOPETTN TaKUe e, KaK:

— GopMHpOBAaHWE HWHTEIUICKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM0o00Opa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY TIPUHSATHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM JKU3HU;

— HampaBJIeHHOCTh OOy4YeHHS Ha CHUCTEMAaTHYECKOE MPHOOIICHUE
0Oy4JaroImuXCcs K CaMOCTOSITEIbHOW TO3HABATEILHON NEATeITbHOCTH, HAYIHBIM
MeTOJ[aM MO3HaHUs, (OPMHUPYIOIIUM MOTHUBAIMIO U Pa3BUTUE CIIOCOOHOCTEN K
XUMUH;

—  ofecrieyeHue  YCJIOBHIA, CHOCOOCTBYIOIIMX  MPUOOPETEHUIO
OOyJarOIIMMHCS  ONBITA  PAa3HOOOPA3HON  NEATEIBHOCTH, TIO3HAHUS W
CaMOITO3HAHUS, KJIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), WMEIOIINX
YHUBEPCAIBLHOE 3HAUCHUE ISl PA3JIMYHBIX BUJOB JE€ATEILHOCTH;

— QopmupoBanue o0mel (QYHKIIMOHATBHOM M €CTECTBEHHO-HAY4YHOH
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHHUH OOBSCHATH U OICHUBATH SBIICHUS



OKPY’KaIOIIEr0 MUpPA, UCIOJb3Yysl 3HAHUS U OIBIT, MOJTYYEHHbIE NPHU U3YUYEHUU
XUMUH, TPUMEHATh UX NPU PEUICHUH MpoOJeM B MOBCEIHEBHOM >KU3HU U
TPYAOBOU AEATEIILHOCTH;

— ((QopmupoBanre y o0Oy4yalomUXCAd TyMaHUCTUYECKUX OTHOLICHUH,
MOHUMAHUS I[EHHOCTH XWMUYECKMX 3HAHWH NJs BBIPAOOTKU SKOJOTUYECKU
IIEJIECO00Pa3HOTO TOBEACHUS B OBITY W TPYJAOBOW NEATEIHHOCTH B IEIAX
COXPAHEHMS CBOETO 3[I0POBbS U OKPYKAIOLIEH MPUPOJIHOU CPEIBL;

— pa3BUTHE MOTHUBAIUU K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTAHHIO HAa OCHOBE YCBOCHHMS OOIIEUETIOBEUYECKUX IEHHOCTEM,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY Tipoduiii W  HANpaBICHHOCTH
JaJIbHEHNIIero o0y4yeHusl.

OO6miee YUCIO 4YacOB, OTBEAEHHBIX JUIsl WM3YyUYCHHS] XUMHUHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, cocTaBisieT 136 JyacoB: B 8 kiacce — 68 4yacoB
(2 gaca B Heen0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIE XUMHUYECKHE TOHATHS

[IpeameT xumuu. Posib XuMuK B )KU3HU YETTOBEKA. XUMHUS B CUCTEME HAYK.
Tema n BemecTBa. PU3NUYECKUE CBOWMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUEC
BemlecTB. [loHdATHE O METOAAX MO3HAHUS B XUMHUU. UUCTBIE BENIECTBA U CMECH.
Crioco0nI pasjeneHus: cMecei.

ATOMBI M MOJEKYJbl. XUMHUYECKHE 3IEMEHThl. CHMBOJIBI XMMHUYECKHX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckast (opmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB.
3aKkOH TMOCTOSIHCTBA COCTaBa BemiecTB. OTHOCUTENIbHAsE AaTOMHAas Macca.
OtHOocCuTENpHASE MONEKYISIpHAs Macca. MaccoBas A0Js1 XUMUYECKOTO AJIEMEHTA
B COCJMHEHHUH.

KommuectBo BemectBa. Mons. Momsapras Macca.  B3anmocss3b
KOJINYECTBA, MACChl M YHUCIIA CTPYKTYPHBIX €JIMHUIl BeHlecTBa. Pacuérsl mo
dbopmysiaM XUMHUYECKUX COSTUHEHUM.

Pu3nueckue W XHUMHYECKHUE SBJICHHS. XHUMHYECKas peakius U €€
OPU3HAKUA. 3aKOH COXPAaHEHUSI MacChl BEIIECTB. XHUMHUYECKHE YpaBHEHHS.
Knaccudukarys XuMu4ecKux peakiuil (COeTMHECHUS, PA3TIOKCHUS, 3aMEIIEHNUS,
obmeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCY/J0M, MpaBuiaMu paboThl B JabopaTopun
u mpuémMamMu oOpalleHus C J1abopaTOpHBIM O000pPYIOBAaHUEM, H3YYCHUE U
omucaHue (PU3NYECKUX CBOWCTB O0Opas3IlOB HEOPTraHWYECKHX BEIIECTB,
HaOmonieHne pusnueckux (MIaBJICeHUE BOCKA, TasHUE JIbJIa, paCTUPAHHE caxapa
B CTYINKE, KAMEHHE U KOHJIEHCALMS BOJIbI) U XUMHUYECKUX (TOpPEHHE CBEYH,
NpOKAJIMBAaHUE MEIHOW TMPOBOJIOKH, B3aMMOJCHCTBHE MeJa C KHCIIOTOM)
SABJICHUM, HAOMIOJCHUE M ONUCAHHE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX
peakiuii (pasyioxKeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPHUIOM
Oapusi, pasznoxenue ruapokcuga meau (II) mpu HarpeBaHuu, B3anMOJCUCTBUE
xesnesa ¢ pactBopom coiu meau (I1), uzyuenue cnocoboB pazaeneHus: cMecei: ¢
MOMOIIbI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BBIMAPUBAHUE,  JUCTUIUIALIMS,
xpomaTtorpadus, MPOBEACHUE OYNCTKH TOBAPEHHOW CONM, HAOIIOJIECHUE U
ONMCAHUE PE3YJAbTATOB MNPOBEACHUS OMNbITa, WUIIOCTPUPYIOIIETO 3aKOH
COXpaHEHUs1 MaCChl, CO3/IaHue MOeNIeld MOJIEKY (IIapOCTEP>KHEBBIX ).

Bakueimme npeacTaBuTe M HEOPraHMYEeCKUX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciaopos — 3JIeMEHT U MPOCToe
BellecTBo. HaxoxkaeHue kuciiopona B npupoje, puznyeckue u XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Okcupwl. Ilpumenenune kuciopoaa. CrocoObl
MOJIyYeHHsI KHUCJIOpoJa B JabopaTopuu W NpOMBIIUIEHHOCTH. KpyroBopoT
Kucnopoza B mpupojie. O30H — almoTponHas Moau(PUKaIMs KUCIOPO/Ia.

TennoBoit 3pPexT XUMUIECKON PEeaKITUU, TEPMOXUMUYECKAE YPaBHEHUS,
9K30- U DHJIOTEPMHYECKHE PEAKIHMHU. [OIUIMBO: Yrojib U METaH. 3arpsa3HEHUE
BO3JlyXa, YCUJICHHE MapHUKOBOTro 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonmopon — snemeHT M mpoctoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, ¢Gu3MUECKHe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHHE, CIOCOOBI
nonnyuyeHuns. Kucnorsl u conmu.

Monsipablit 00bEM ra3oB. Pacuérsl Mo XMMUYECKUM YPaBHEHUSIM.

duznyeckue CBOWCTBa BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HaceolllleHHbIE U HEHACBIIEHHBIE PACTBOPHI. PacTBOPUMOCTh BEIIECTB B BOJE.



MaccoBass nonsg BemecTBa B pacTBOpe. XUMHYECKUE CBOWCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpOB B NPHUPOAE W B KU3HU 4YesnoBeKa. KpyroBopor
BOJIbI B IPHUPO/IE. 3arpsi3HEHUE MPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOTHBIX
BOJ.

Kinaccudukanus Heopranndeckux coeauHennid. Oxcuapl. Knaccudukarus
OKCHJIOB: cojieoOpasytomue (OCHOBHBIC, KHCIOTHBIC, aM(OTEepHBIC) U
HecoseoOpazywonme. Homenknatypa okcugoB. DPU3MYECKHE U XUMHUYECKHE
CBOMCTBA OKCUIOB. [lomyueHne oKCUI0B.

OcHoBanusi. Krnaccudukaiusi ocHOBaHMIA: IIENOYHM M HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHnkiarypa ocHoBaHui. Ou3znueckne U XMMHYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenkinarypa kucior. Ousnueckue
U XMMHUYECKHUE CBOWMCTBA KUCIOT. Panx aktuBHOcT mMetaiuioB H. H. bekerosa.
[Tony4yeHune KucIor.

Comu. Homenkiarypa coneil. ®u3myeckue M XUMHUUYECKHE CBOMCTBa
conent. [lonydyenue comnen.

['eneTnueckas CBsI3b MEXKIY KJIaCCAMU HEOPTaHUYECKUX COCIUHECHUM.

Xumuueckuil IKcnepumenm:

KAQUECTBEHHOE OIPEICICHUE COAECPKAHUS KHUCIOpOJa B  BO3IYyXE,
MoJyyeHue, coOupaHue, paclio3HaBaHHE M U3YYEHUE CBOMCTB KHUCIOpOAA,
HaOJIOJICHUE  B3aWMOJICUCTBUSA  BEIIECTB C  KHUCIOPOJAOM U YCIOBHUSA
BO3HUKHOBEHHUSI U TpEKpalleHus TropeHus (Mokapa), O3HAKOMJIGHHE C
oOpa3llaMl OKCHJOB M OINMCaHUWE HUX CBOWCTB, IMOJy4eHUE, COOHpaHue,
pacro3HaBaHWE€ W W3YyYEHHE CBOWCTB BOJOpOJa (FOpeHHUE), B3aUMOJACHCTBHE
BoJIopoja ¢ okcusioM meau (II) (BO3MOXKHO HUCIOIB30BaHUE BUICOMATEPUATIOB),
HaOJIo/IeHre O00pa3lloB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBAHUE
OCOOEHHOCTEM pPACTBOPEHHUS BEIIECTB C PA3NIMYHOM  PaCTBOPUMOCTHIO,
IPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MAacCOBOM JOJEH PacTBOPEHHOIO
BEILIECTBA, B3aUMOJCICTBHE BOJbI C MeTaulaMu (HATpUEM U KallbI[UEM)
(BO3MOXKHO UCIIOJB30BaHUE BUJIEOMATEpPUANIOB), HCCIIEIOBaHKE O0pa3lioB
HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB, HAOJIOJACHUE W3MEHEHUS
OKpacKM MHIUKATOPOB B pacTBOpax KHUCIOT U IIEJIOYEH, H3yYeHUe
B3auMozeiicteus okcuna meau (II) ¢ pacTBOpoMm cCepHOIl KHCIOTHI, KHCIOT C
METAJUIAMU, PEAKLINI HEUTPaAIU3alllY, ITOJYYEHHE HEPACTBOPUMBIX OCHOBAHHM,
BBITCCHEHHE OJHOTO MeTajuia JPYrUM W3 PacTBOpa COJIM, PEUICHUE
AKCHEPUMEHTAJBHBIX 3aa4 MO TeMe «BaHellne Kiacchl HEOPTraHMYECKUX
COCIUHCHUI.

Iepuoanueckuit 3akoH u Ilepuoamuyeckass cucreMa XHMHYECKHX
iemeHToB JI. . Menneneea. CrpoeHue aTroMoB. XHMMHYECKasi CBSA3b.
OKHCIUTEIBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBbie MOMBITKH KiIacCUPUKAIMK XUMHUYECKUX 3JIeMEHTOB. [loHsTHE O
IPYIIAaxX CXOJHBIX 3JEMEHTOB (IEJIOYHBIE U IIEIOYHO3EMENIbHBIE METAJIbI,
TaJIOTeHBI, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpPhIE O00pa3yrT amQoTepHbIC
OKCHJbI U THAPOKCHU/IBI.

ITepuonnueckuit 3akoH. Ilepuoanueckas cucTeMa XUMUUYECKUX DJIEMEHTOB
H. W. Menneneea. KopoTkonepuogHass W UIMHHONEPUOAHAS (OPMBI
[lepuonuueckoit cucrtembl xumuueckux odiemeHtoB JI. . Menaeneena.
Ileprogel n rpynnel. PU3WUYECKUN CMBICT IOPSAKOBOIO HOMEpPA, HOMEPOB
NEpUO/JIa U TPYNIIBI AJIEMEHTA.

Crpoenne artomoB. CocTaB aTOMHBIX sfep. HM30Tombl. OIEKTPOHBI.
CtpoeHne 2IEKTPOHHBIX 0007109€K aTOMOB TEepBHIX 20 XUMHUECKUX JIEMEHTOB



[Tepnomnueckoii cucremsl Jl. . MenaeneeBa. XapakTrepucTuKa XUMHAUYECKOTO
3JIEMEHTA IO ero nosoxeHuro B [lepuoanueckont cucreme . 1. Menneneena.
3aKOHOMEPHOCTH WM3MEHEHHUS pajuyca aTOMOB XHMHYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAINIMYECKUX CBOMCTB M0 TPYIIIaM U IEPUOIAM.
3nauenue Ilepumoamueckoro 3akoHa u llepuoanueckoil cUCTEMBI
XUMHYECKUX 3JIEMEHTOB JUISl Pa3BUTHS Hayku W npakTuku. J[. . Mennenee —
Y4EHBIN U TPAKIAHUH.

Xumuueckast cBsizb. KoBajeHTHast (MojsipHass W HEMOJIAPHAs) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. VIOHHAsI CBS3b.

Crenenp okucieHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.
[Ipoueccel okuciieHrs U BOCCTAaHOBICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3loB BEIECTB METAUIOB U HEMETAJIOB, B3aUMOJEHCTBUE
TUAPOKCUIA LIMHKA C pAacTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPbl  OKHUCIHUTEIIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUl
(ropeHue, peakiuu pa3iokKeHusl, COSTUHEHHUS ).

Mescnpeomemmnoie ceazu

Peanuzaumss MexXnpeaMeTHbIX CBS3€H MPU U3YYEHHM XMMHUU B 8 Kiacce
OCYIIECTBIISIETCS 4epe3 HKCIOJIb30BAHHE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAaK W TOHATUH, SBISIONIUXCS CUCTEMHBIMM MJII OTJEJIbHBIX
MPEJIMETOB €CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO0mue ecTecTBEHHO-HAyYHbIC TOHATHUSA: HAay4yHbIM (akT, THUIOTE3a,
TEOpUs, 3aKOH, aHalu3, CHUHTE3, KiIacCUUKaIus, MNePUOIUIHOCTD,
HaO0II0ICHNE, SKCTIEPUMEHT, MOICIUPOBAHUE, U3MEPEHUE, MOJIETh, SIBJICHUE.

®usuka: MarTepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHI,
M30TOMbI, PAJUOAKTUBHOCTh, MOJIEKYJA, 3JIEKTPUYECKHN 3apsjl, BEIIECTBO,
TENO, 00bEM, arperaTHOE COCTOSIHUE BeIleCTBa, Ia3, (PU3NYECKUEe BEIUYUHBI,
€IUHULIBI U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, COIHIIE.

buonorus: dporocunres, apixanue, onocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpPANbl, TOPHBIE TOPOJBI,
MOJIE3HBIE UCKOTIAEMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBO M XMMH4YeCKasi peaKkuusi

[Tepunonnueckuii 3akoH. [leprnoguueckas cucteMa XMMHYECKUX 3JIEMEHTOB
. . MenneneeBa. CTpoeHUE aTOMOB. 3AKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB
XUMUYECKUX JJIEMEHTOB MEPBBIX TPEX NEPUOAOB, KaJWs, KAIbIUA M HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B llepuomnueckoi
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BeliecTBa: BUAbl XUMUYECKON CBA3U. THIBI KPUCTATUITMYECKUAX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT TUNA KPUCTAIUNIMYECKON PEIIETKH
Y BUJIa XUMHAYECKOU CBS3H.

Knaccudukanms ©u  HOMEHKIIaTypa  HEOPTraHMYECKHUX  BEIIECTB.
XUMHYECKHE CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccam
HEOPraHUYECKUX COCAUHECHUHN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccuduxanuss XUMUYECKUX PEAKIUA MO Pa3IU4YHBIM IpPU3HAKaM (I10
YHUCIIy U COCTAaBY yYaCTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3D PeEKTy,
[0 W3MEHEHHIO CTEIEHEHW OKHUCICHUS XHUMHUYECKHMX  DJJIEMEHTOB, IO
o0paTUMOCTH, MO YYAaCTHIO Karajnu3aTopa). OJK30- M SHJIOTEPMUYECKHE
pEaAKLINH, TEPMOXUMUUECKUE YPABHECHMUSI.

[Tonsitue o ckopocTn XxMMUyeckor peakuuu. [lonstue 06 oOpaTUMbIX U
HEOOpaTUMBIX ~ XUMHUYECKUX peakuusx. [loHsATHE O TOMOTEHHBIX U



reTeporeHHbix peakuusx. llonstue o karanuze. lloHsiTHE O XUMHUYECKOM
paBHOBecuU. DaKTOPhI, BIMSIONIME HA CKOPOCTh XUMHUUYECKON peakiuu u
MOJIO’KEHUE XUMUYECKOTO PaBHOBECHSI.

OKHCIUTENHHO-BOCCTAHOBUTEIBHBIE  PEAKIMU, JJIEKTPOHHBIM OayiaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. (CocTaBiieHHE  ypaBHEHUU
OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX ~PEAKIHUM C UCIOJb30BAaHUEM METOAA
AJIEKTPOHHOTO OasaHca.

Teopuss  JJIEKTPOJIMTUYECKOW  JUCCOLUALNM. DIIEKTPOIUTHI 151
HEANEKTpoNUThl. KaTMOHBI, aHMOHBI. MeEXaHU3M JAHCCOLMALMU BEIIECTB C
pPa3IMYHBIMUA BUJAMU XUMHUYECKOM cBsi3U. CteneHp nuccounanuu. CuibHbIE U
c1a0ble 3JIEKTPOJIUTHI.

Peakuun wnoHHOro oOMeHa. YcinoBUSI NPOTEKAHMS PEAKUUNA HOHHOTO
oOMeHa, TIOJIHbIE M COKpall€éHHble HMOHHBIE YypaBHEHHUs peakuuil. CBoHcTBa
KHUCIIOT, OCHOBAaHUM M COJIEH B CBETE MPENCTaBICHUN 00 3JIEKTPOIMTUYECKOU
nucconnanu. KauecTBeHHbIEC peakiiui Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

Xumuueckuit IKCnepumenm:

03HAKOMJICHUE C MOJICTSIMH KPUCTATITMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJUIOB U HEMETAJUIOB (rpadura M ajiMasa), CIOKHBIX BEIIECTB
(xsopuaa HaATpHsl), HUCCIEAOBAaHUME 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM
peaknmuu  OT  BO3JCWUCTBHSI  PAa3NUYHBIX  (AKTOPOB,  HCCIICTOBAHUE
ANEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MpOLECCa TUCCOLMALIMU KHUCIIOT,
miesioueit u coseit (BO3MOKHO MCIOJIb30BAHKUE BUIEO MAaTEPUAIIOB), IPOBEICHUE
OTBITOB, WUTIOCTPUPYIOIINX MPU3HAKUA MPOTEKAHUS PEaKlUidi HOHHOTO OOMeHa
(oOpazoBanue ocajka, BBIJCJICHHE Ta3a, O0Opa30BaHHE BOABI), OIIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHl  OKHUCIHUTEIIbHO-BOCCTAHOBUTENBHBIX —PEaKIUi
(ropenue, peakuuu pa3NoXKEeHMUs, COEJIMHEHHUS ), pacno3HaBaHUE
HEOPraHMYECKUX BEIIECTB C ITOMOIIbIO KAUYECTBEHHBIX PEAKIUI HAa HOHBI,
pelIeHNE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTanbl ¥ uX coelMHeHUS

OO6miast xapakTtepucTuka rajnoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u GU3NIeCKue CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHUMHMYECKHME CBOWCTBA Ha MpPUMEPE XJOpa
(B3aMMOJIECTBHE C METallJIaMHM, HEeMeTa/ulaMM, Ieiaodamu). XJIOPOBOJIOPO.
ConsiHast KUCNIOTa, XUMUYECKHUE CBOMCTBA, MOJyYeHUE, MpuMeHeHue. JlelicTBre
XJIOpAa U XJIOPOBOJIOPOJA HA OpPraHU3M YeJIOBeKa. BakHeuIlne XJopuabl U UX
HaXO0XJICHUE B IPUPO/IE.

O6mas  xapakrtepuctuka 2yeMeHTOB  VIA-rpynmel.  OcobGeHHOCTH
CTpOEHUS aTOMOB, XapaKTEepHbIE CTENEHU OKHUCIeHHs. CTpoeHue u HU3NIecKue
CBOMCTBA TMPOCTBIX BEHIECTB — KHUCIOpPOJAAa U  cepbl. AJUIOTPOIHbIC
MOJAU(PUKALNUUA KUCIOPOJIa U cepbl. XUMUYECKUE CBOKCTBA cepbl. CepoBOI0pO,
CTpoeHue, ¢u3MUeckue U XHUMHuYeckue cBoiicTBa. OKCHUIBI Cepbl  Kak
NPEICTAaBUTENNM KHUCIOTHBIX OKCUAoB. CepHas KHCIOTa, (QU3NYECKUE U
XUMUYECKUE CBOMCTBa (OOmIME Kak NpeACTaBUTENs Kiacca KUCIOT U
crnenuduyeckue). XUMUYECKUE PEAKIUH, JICKAIINE B OCHOBE MPOMBIIICHHOTO
crnocoba mnoxydeHus: cepHoil kucnoTel. [IpuMenenue cepnoit kucnotel. Conu
CCPHOI1 KHCIIOTHI, Ka4eCTBCHHAs! Peakiys Ha cynbdar-noH. HaxoxneHue cepsl
U €€ COeAMHEHUN B MpUpoje. XUMHUECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpeibl
COCMHEHUSIMU Cepbl (KUCIOTHBIC JOX/U, 3arpsS3HEHUE BO3/JyXa U BOJOEMOB),
CIOCOOBI €0 MPEOTBPALLEHUS.

O6mas xapakTepuctuka 31eMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIC CTENEHH OKHUCIECHUSA. A30T, paclpoCTpaHEHHUE B



npupoe, GusndecKkue u XuMIUIeckne cBoiicTBa. KpyroBopot azora B mpupo/e.
AMMHak, ero puznyeckue U XMMUYECKUE CBOWCTBA, OJIYYEHUE U TPUMEHEHHUE.
Conu aMMmoHMS, HUX (PU3MYECKUE M XUMHUYECKHE CBOICTBA, MNpPUMEHEHHUE.
KauectBenHast peakuusi Ha MOHbI aMMOHUS. A30THAasl KHCIIOTa, €€ MOJy4YeHue,
dusznueckre W XUMHUYECKHE CBOMCTBa (0OlIMEe Kak MpeJCcTaBUTENS Kiacca
KHCIIOT W crnenududeckue). Mcnomp3oBaHne HUTPATOB W COJIEH aMMOHHUS B
KaueCTBE MUHEPAIbHBIX YI0OpeHUH. XUMHUYECKOE 3arpsi3HEHHUE OKPYKarollen
cpeabl COeAMHEHUAMH a30Ta (KUCJIOTHBIE JOXK/H, 3arpsI3HEHUE BO3/yXa, MOUYBBI
u BojoéMoB). Docdop, amutorpornHsie Moaudukanuu docdopa, Guznueckue u
xumudeckue cBoiictBa. Oxcun ¢ocdopa (V) u  docdhopnas kucniora,
dbu3nUecKre U XMMUYECKUE CBOMCTBA, oryyeHue. Mcnonbs3oBanue pocdaTon B
KaueCTBE MUHEPAJIbHBIX YI0OpECHUIA.

O6mas  xapakrtepuctuka aneMeHToB [VA-rpynmbel.  OcoOGeHHOCTH
CTpOEHHUSI aTOMOB, XapaKTEPHbIC CTETICHH OKUCJICHUS. YTJIEpO, alFIOTPOIHbBIC
MOU(UKAIIUKA, DPACTIPOCTPAHCHUE B MPUPOJE, (PU3NUYECKHE U XUMHYECCKUE
cBoiictBa. Ancop6uus. Kpyrosopor yraepona B npupone. OKcuasl yriepoja,
uX (QuU3NYeCKHe W XUMHUYCCKHE CBOMCTBA, JCHCTBHE HA YKUBHIC OPTaHU3MBEI,
MOJIyYeHHUE U MPUMEHEHUE. DKOJOTUYECKHUE MPOOJIEMbI, CBI3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoreza riao6anbHOr0 MOTEIUICHUS KIMMaTa, MapHUKOBBIN
abdext. YrompHas kuciaora U €€ coid, WX (PU3NUECKHE W XUMUYECKUE
CBOMCTBa, MOJyuyeHHEe U NpuMeHeHue. KauecTBeHHass peakiusi Ha KapOoOHAT-
noHbl. VMcnonbs3oBaHnue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIICTBE.

[lepBoHauanbHple TOHATHS 00 OpPraHWYECKHUX BEIHIECTBAX KakK O
COEIMHEHUSX yriiepona (MeTaH, 3TaH, STWIEH, aleTWICH, 3TaHOJ, TJIUUEPHH,
YKCYCHast  kuciorta). lIpupojgHble HCTOYHUKU  YIIIEBOAOPOAOB  (yrodib,
PUPOJIHBIN ra3, He(PTh), TPOIYKTH X MepepaboTku (OCH3UH), UX POJIb B OBITY
U TPOMBINIUIEHHOCTH. [loHATHE O OMONOTMYECKM Ba)KHBIX BEIIECTBAX: KHUPAX,
Oenkax, yriaeBoJax — U UX POJU B KU3HH 4YeJIOBeKa. MaTeprallbHOE €UHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX COCAMHEHUH.

Kpemnuii, ero ¢usuueckue M XUMUYECKUE CBOMCTBA, MOJyYCHHE U
npumeHeHue. CoenuHeHus: KpemMHusi B mnpupojge. OOume mnpenctaBieHus o0
okcugie kpemuus (IV) u kpemaueBoi kucnore. CHUIMKAThI, UX UCIOJIb30BAHUE B
OBITY, B MPOMBINIJIEHHOCTH. BaskHeWIe cTpouTebHbIE MAaTEPHAIIBI: KEpaMUKa,
CTEKJIO, IIEMEHT, O€TOH, xeje300eToH. [TpobdiiemMbl O€30MacHOTO UCTOIb30BAHUS
CTPOUTENIBHBIX MATEPUAIIOB B TOBCETHEBHON KU3HH.

Xumuueckuii IKCnepumenm:

u3ydeHrne oOpa3IoB HEOPraHWYECKHUX BEIISCTB, CBOWCTB COJISTHOM
KHCIIOTBI, TPOBEICHNE KAUECTBEHHBIX PEAKIIUN HA XJIOPUI-UOHBI  HAOIIOICHUE
MPU3HAKOB WX MPOTEKAHUS, OMBITHI, OTpaXKaOIMNe PU3NIECCKUEC W XUMHUUYECKHE
CBOICTBA TaJlOTEHOB M HUX COEJAMHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), O3HAKOMJICHHE C OOpas3laMu XJIOPHUAOB (TajJOre€HHUIOB),
O3HAKOMJIEHME C o0Opa3lamMud cepbl M €€ COCIMHEHUAMH (BO3MOXKHO
MCIIOJIb30BAaHUE BHJIEOMATEPHANIOB), HAOJIOJEHHE Mpouecca OOyIJIMBaHUS
caxapa mnoJ JCWCTBUEM KOHUEHTPUPOBAHHOW CEPHOM KHUCIOThI, H3Y4YECHHUE
XUMHUYECKUX  CBOMCTB  pa30aBIEHHONM CEpHOM  KHCIOThI, MPOBEJICHUE
KaueCTBEHHON peakiuu Ha CylabpaT-uoH © HAOIMIOJCHUE TNpH3HaKa ¢
MPOTEKaHUs, 03HAKOMIICHHE C (PH3NYECKUMH CBOMCTBAMU a30Ta, ¢ocdopa u ux
COEIMHEHU (BO3MOXKHO HCIIOJIb30BaHHWE BHJIEOMATEPHUANIOB), 0Opa3LamMu
a30THBIX U QOocPOpHBIX yI0OpeHuUid, oJydeHue, cCoOrpanue, pacno3HaBaHue U
U3YYCHHE CBOWCTB amMMHUaKa, MPOBEJCHUE KAaYECTBEHHBIX pEaKIHMii Ha HOH



aMMOoHMST W ¢dochaT-MOH U HU3YYEHUE TPHU3HAKOB HX IMPOTECKaAHUS,
B3aMMOJICCTBHE KOHUEHTPUPOBAHHOM a30THOM KHUCIOTBHI C MEJbIO (BO3MOKHO
WCIIOJB30BaHUE BUICOMATEPHUATIOB), HU3YYEHHE MOJCIICH KPUCTAITMYECKUX
pemi€Tok anmasa, rpadura, QyiepeHa, O3HAKOMJIEHHE C IPOILIECCOM
azcopOIK pacTBOPEHHBIX BEIIECTB aKTHBUPOBAHHBIM YIJIEM U YCTPOWCTBOM
MPOTUBOTAa3a, MOJIydeHHue, coOMpaHHe, pPaclO3HABaHHE M W3YYEHHUE CBOWCTB
VIJIEKUCIIOTO Ta3a, MPOBEJCHUWE KAYeCTBEHHBIX peakiui Ha KapOoHAT U
CUJIUKAT-MOHbl M M3YyYECHUE IMPU3HAKOB HUX MPOTECKAHMS, O3HAKOMIICHUE C
IPOAYKIIMEN CHIMKATHOM MPOMBINUIEHHOCTH, PEUIEHHUE 3KCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BaxxHenmme HeMeTalIbl U UX COCIMHEHUSY.

MertaJuibl 4 UX COCAUHEHUS

OO0miasi xapakTepuUCTUKa XHUMHUYECKHX DJJEMEHTOB — METAJIOB Ha
OCHOBAHUHU UX NOJIOKEHHUS B [lepnoanueckoil cucteMe XUMHYECKUX JIEMEHTOB
. 1. MeHnneneeBa u ctpoeHusi atroMoB. CTpoeHre MeTaioB. Meramndeckast
CBSI3b M METAJUIMYECKasl KpUCTAIIMYECKas: PeIIETKA. DIEKTPOXUMUYECKHUIN psif
HalpsOKEHUM MeTauioB. PU3MYECKME W XHMHUYECKHE CBOMCTBA METAJUIOB.
OO6mue cnocoObl momyyeHus: MmetaiioB. lloHsTHE O KOPpPO3UMM METAIIOB,
OCHOBHBIE€ CITOCOOBI 3amUThl WX OT Koppo3uu. CmiaBbl (CTajlb, YYTYH,
TIOpPATIIOMUHUMN, OpOH3a) U UX PUMEHEHUE B ObITY U IPOMBIIIICHHOCTH.

[[lenounble  Metayuibl: MoOJIo)keHHEe B llepuoamyeckorr  cucteme
xuMudeckux ameMeHToB /. 1. MenneneeBa, CTpoeHHE UX aTOMOB, HAXOXKICHUE
B npupojie. Puznueckue W XUMHYECKHE CBOMCTBA (Ha MpPUMEpPE HATpUs U
kanusi). OKCHIbl U THAPOKCHUIIBI HATpus W Kanus. [IpumeHeHWe MIeNTOYHBIX
METAJUIOB U UX COEUHECHUMN.

[[lenoyHO3EeMENbHBIE METAIbl MAarHuii W KaJbLIMW: TMOJ0XKEHHE B
[lepnognueckoii cucreMe xumudeckux anemeHTtoB J[. WM. Menneneena,
CTPOCHHE HMX aTOMOB, HaxOXJA€HUE B npuponae. PuU3nMUecKue U XUMHYECKHE
CBOMCTBA MarHusi W Kaublus. BaxkuHeimme coequHeHUst Kanblusg (OKCHUI,
TUAPOKCHU], con). JKECTKOCTh BOABI U CIOCOOBI €€ YCTPaHEHHUS.

Amomunui: mnonoxeHue B llepuoanueckonm CcuUCTEME XUMHMYECKHX
anemeHtoB JI. M. MeHpneneeBa, CTpOCHUE aroma, HAXOXKIACHHUE B MPUPOJE.
Ouznyeckue M XUMHUYECKHE CBOWMCTBA agtoMUHMS. AMGPOTEpHBIE CBOMCTBA
OKCHJA U TUAPOKCHUIA AITFOMUHUS.

Keneso: monoxenue B [leppoandeckor CHCTEME XUMUUYECKUX 3JIEMEHTOB
1. . MenpeneeBa, CTpoeHUE aTOMa, HaxOKJAEHUE B npupoje. dusnyeckue n
XUMHUYECKHE CBOWCTBA kene3a. OKcuabl, TuApokcuabl U conu >kenesza (I1I) u
xenesa (III), ux coctas, cBOMCTBA U MOJIYUYEHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C O00OpasmamMu METAUIOB W CIUIABOB, WX (HU3UYCCKUMU
CBOMCTBaMH, U3yUYE€HHE pE3yJbTaTOB KOPPO3UU METAJIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHUEOMATEPUATIOB), OCOOCHHOCTEH B3aUMOJICUCTBHUS OKCHIA
KaJIbIIUS U HATpUs C BOJAOW (BO3MOKHO HCIOJIb30BAaHHE BUIECOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOWCTB )KECTKOW BOJBI, TPOL[ECCA TOPEHUS KEIE3a B KUCIOPOJIE
(BO3MOXXHO UCIIOJB30BaHUE BHJIEOMATEPUANIOB), IMPU3HAKOB MPOTEKAHUS
KAQUYECTBEHHBIX PEaKIMii HA MOHBI: MATHUS, KAJIbIM, ATFOMUHUS, [IMHKA, KeJe3a
(II) m xeneza (III), memu (II), HaOmomeHWE | ONMKHCaHWE IIPOIIECCOB
OKpallMBaHMs IJJAMEHUM HWOHAMU HAaTpHsl, Kalaus M Kaiublus (BO3MOXKHO
WCIIOJB30BaHUE BUICOMATEPHUAIOB), HccieAoBaHUE aM(pOTEPHBIX CBOICTB
TUJIPOKCHIA ATIOMUHHS W TUJIPOKCUJA LIMHKA, PEUICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BakHeNme MeTauuibl U UX COSTUHEHHUS.

XuMHA U OKpPYKAKOIIaA cpeaa



BemecTtBa 1 MaTepuaibl B IOBCEIHEBHOM KM3HU YelOBEKa. be3omacHoe
WCIIOJB30BaHUE BEIIECTB U XUMUYECKUX peakiuid B ObITy. [lepBast momolp npu
XUMHUYECKUX 0KOTaxX M OTPaBJICHUSIX.

XUMHYECKOe 3arps3HEHUE OKPY Karollel cpefibl (peenbHas 10mycTuMas
KOHLIeHTpauus: Bemects, panee — I[IJIK). Pomp xumum B pemieHun
9KOJIOTHYECKUX MPOOIIEM.

Xumuueckuit IKCnepumenm:

U3y4eHre 00pa3IioB MaTEPUAIOB (CTEKJIO0, CTIABBI METAJIIOB, MOJIUMEPHbIC
MaTepHuaJbl).

Mescnpeomemmuoie ceasu

Peanuzanmst mMeXnpeaMeTHbIX CBSA3EH NMPU W3YYEHMM XMMUU B 9 Kiacce
OCYIIECTBIISIETCSL 4Y€pe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHATUWA, TaK W TIOHATHUM, SBISIOMIMXCS CUCTEMHBIMH JJIs OTHEJNbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIC TIOHATHS: HAYYHBINA (PaKT, TUTIOTE3a, 3aKOH,
Teopwsi, aHaIW3, CHUHTE3, KiacCUpUKAIMA, TEPUOTUIHOCTh, HAOII0ICHNE,
AKCIIEPUMEHT, MOJIECIUPOBAHUE, HU3MEPEHHUE, MOJIENb, SBICHHUE, MapHUKOBBIN
3¢ deKT, TeXHOIOTHS, MAaTEPHUAITHI.

dusznka: marepusi, aToOM, dJECKTPOH, MPOTOH, HEUTPOH, WOH, HYKIH],
W30TOIbI, PaJIMOAKTUBHOCTb, MOJEKYIa, SJIEKTPUUECKUN 3apsij, MPOBOIHUKH,
MOJYNPOBOJHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BELIECTBO, TEIO0, OO0BEM,
arperaTHO€  COCTOSIHME  BEIECTBA, TIa3,  pacTBOp, PacTBOPUMOCTb,
KpUCTAUIMYECKasi peméTka, CIUIaBbl, (QPU3UYECKUE BEIIMYUHBI, €IUHUIIBI
M3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, MIIAHETHI, 3BE€3/b1, COJIHIIE.

buonorus: ¢porocunres, npixanue, Ouocdepa, IKOCHCTEMa, MUHEPATIbHbIC
yA0OpeHuUsi, MUKPORJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPOIbI,
MOJIE3HbIE HCKOIMaeMbIE, TOIUIUBO, BOJHBIE pecypcBhl.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pEe3yJabTaTbl OCBOCHHS MPOrpaMMbl OCHOBHOTO OOIEro
00pa3oBaHMsI JTOCTUTAIOTCA B XO0J€ OOYYEHHs] XMMHUU B €JUHCTBE y4eOHOHl u
BOCIIUTATEJIbHOW  JESATEIBHOCTA B COOTBETCTBUM C  TPAAULMOHHBIMU
POCCUHCKUMH COLUMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMH,
OPUHATHIMA B OOIlECTBE MPAaBUWJIAMH W HOPMaMH IMOBEJICHUS M CIIOCOOCTBYIOT
poreccaM caMONO3HaHUsl, CAMOPA3BUTHSI U COLIMATIM3ALNN 00yUYaIOLUXCA.

JIM4HOCTHBIE  pe3ynbTaTbl  OTPAXAKOT TOTOBHOCTh  OOYYArOIIMXCS
PYKOBOJCTBOBATbCA CUCTEMOM TO3UTUBHBIX ILIEHHOCTHBIX OpPHUEHTALMH U
pacIIMpEHUE OIbITa ACSATEIbHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) naTpHOTHYECKOr0 BOCIIMTAHMA '

LIEHHOCTHOI'O  OTHOIIEHUS K  OTEYECTBEHHOMY  KYJIbTYpHOMY,
HMCTOPUYECKOMY M HAyYHOMY HACJIEOUIO, ITOHMMAaHUS 3HAYCHUS XUMHUYECKOU
HAyKU B )KM3HU COBPEMEHHOr0 OOIIECTBa, CIOCOOHOCTU BIAAETh JOCTOBEPHOU
uHpopMaIleil O TMepefoBbIX JOCTHXKEHHMSIX U OTKPBITHSIX MHUPOBOM U
OTEYECTBEHHOM XHMMHH, 3aWHTEPECOBAHHOCTH B HAyuYHBIX 3HAaHUAX OO0
YCTPOMCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIUTAHUS

NPEACTABIEHUA O COLMAIBHBIX HOPMax M MPaBWIAX MEXKIMYHOCTHBIX
OTHOLIEHW B  KOJUIEKTHMBE, KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B
OOIIECTBEHHO IMOJIE3HOM, y4eOHOUCCIEN0BATEIbCKONW, TBOPYECKOM M JPYTUX
BUJIAaX AESITEIBHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOI COBMECTHOU EATEIbHOCTU
IIPY BBITIOJIHEHUH YYEOHBIX, TO3HABATEIbHBIX 33/1a4, BHINOTHEHUN XUMUYECKUX
AKCIIEPUMEHTOB,  CO3JaHUM  Yy4E€OHbIX  TPOEKTOB,  CTpEMJIEHUS K
B3aMMOIOHMMAHUIO ¥  B3aUMOIIOMOIIM B  Tpolecce dATOM  yueOHOoi
JNEATEIBHOCTH, TOTOBHOCTH OLICHMBATh CBOE ITOBEJICHHE W IOCTYIIKM CBOMX
TOBAapUUIEH C MO3UIIMU HPAaBCTBEHHBIX U IPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJIEICTBUM TOCTYIIKOB;

3) HEHHOCTH HAYYHOTO TO3HAHMSA '

MHUPOBO33PEHUYECKHAE IIPEACTABICHUS O BEIIECTBE U XUMUUECKON PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU M COCTABIISIOIINE
OCHOBY JUIsl IOHUMAHMSI CYITHOCTH HAyYHON KapTUHBI MUPA, PEJACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUSL MPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
IIPUPOAHOM CPEIOM, O POJIM XUMHUU B IO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJIy4YEeHUE HOBBIX 3HAHUUI
M0 XWUMHH, HEOOXOAWMBIC i OOBSICHEHUS HAOMI0MaeMbIX TIPOIECCOB H
ABJICHUM, MO3HABATEIbHON, MHPOPMALMOHHON M YUTATENIbCKON KYyIbTYpHI, B
TOM 4YHCJE HaBBIKOB CaMOCTOATENbHOM padOThl € Yy4E€OHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpPOM, JOCTYNHBIMH  TEXHUYECKMMHM  CPEICTBAMU
MH(OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpEC K OOYYEHHMIO M TO3HAHHUIO, JIOOO3HATEIBbHOCTb, TOTOBHOCTh U
CHOCOOHOCTh K  €aMOOOpa30BaHUIO, IMPOEKTHOM U  HCCIIEIOBATENbCKON
JEeSITENbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABJICHHOCTH U YPOBHSI 00yUYeHUS B
JIaTbHEUIIIEM;

4) popMHpPOBaHUS KYJILTYPbI 3/I0POBBS:

OCO3HAaHHME IIEHHOCTH >XU3HHM, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY
3JI0pOBbIO, YCTAHOBKHM Ha 370POBBIM 00pa3 >KM3HU, OCO3HAHUE IMOCIEACTBUNA U
HENpUATUE BPEAHBIX NPUBBIYEK (YNOTPEOJIEHUsT alKOrojisi, HapKOTUKOB,



KypeHHsi), HEOOXOJUMOCTH COONIOJICHUS TpaBuUi  OE30MacHOCTH  TPHU
oOpallleHUH ¢ XUMHUYECKUMH BEIIECTBAMU B OBITY U peallbHOU KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEPEC K MPAKTHYECKOMY HM3y4EeHMIO Mpodeccuid U TpyAa pa3uyHOro
poJa, yBaXKEHHUE K TPYIy U pe3ysibTaTaM TPYIAOBOU NEATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHMSI MPEAMETHBIX 3HAHUN MO XHWMHH, OCO3HAHHBIN BBIOOD
WHJIUBUIYAIbHOM  TPAaeKTOpPUM NPOJOJDKEHHUS OoOpa3oBaHUA C  YyU4ETOM
JUYHOCTHBIX UHTEPECOB U CIIOCOOHOCTU K XUMHH, OOIIIECTBEHHBIX UHTEPECOB U
NoTpeOHOCTEH, yCNemHoH MNpodhecCUOHATBHON JEATEeIbHOCTH U Pa3BUTHUA
HEOOXOJIMMBIX YMEHMM, TOTOBHOCTh aJaliTUPOBAThCA B MpodeccHoHaTIbHOMN
cpene;

6) IKOJIOrHYeCKOr0 BOCIIUTAHHUSA:

AKOJIOTHYECKU II€1eCO00pa3HOe OTHOLIEHUE K MPHUPOJE KAaK HCTOUHHUKY
AKU3HU Ha 3eMJIe, OCHOBE €€ CYILIECTBOBaHUS, TOHUMAHHUE LIEHHOCTH 3I0POBOTO
u Oe3omacHOro 0oOpasza >KW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3HIEeCKOMY U TICHXWYECKOMY 3JI0POBBIO, OCO3HAHUE IEHHOCTH COOJIOICHUS
npaBuil 06€30MacHOTrO TOBEJCHMS MpU paboTe C BEIIECTBAaMHU, a TaKXKe B
CUTYaLIUSX, YTPOKAIOIIMX 3/IOPOBBIO U KU3HU JIIOJCH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, TOJTyYaeMble MPU U3yUYECHUU XUMUH, JIS
pelIeHusT 3ajlad, CBSA3AHHBIX C OKPYXKAIOWIEW MPUPOJHOM CpEeNou, IS
MOBBIIIIEHUS YPOBHS DKOJIOTHYECKOW KYJIbTYPbl, OCO3HAHUSI TJI00aTbHOTO
XapakTepa SKOJIOTHYECKMX MpoOJeM W MyTe HuX pelieHus IOCPEACTBOM
METOJIOB XMMHH, IKOJIOTUYECKOTO MBIIIICHUSI, YMEHUSI PYKOBOJICTBOBATHCS UM
B [I03HABATEIbHON, KOMMYHUKATUBHON U COLIMATIbHOU MPAKTUKE.

METAIIPEIMETHBIE PE3YJIBTATDHI

B cocraBe MeranpenMeTHBIX PE3ylbTAaTOB BBIJACISIOT 3HAYUMBbIC IS
(dopMUpOBaHUST MHUPOBO33PEHUS] OOIIEHAYYHbIE TOHATUS (3aKOH, Teopus,
OPUHIIMI, TUMoTe3a, ¢akT, CcHUcTeMa, MPOIECC, SKCIEPUMEHT W ApPYyroe.),
KOTOPBIE HWCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTax u
MO3BOJIAIOT HAa OCHOBE 3HAHUW M3 OATUX NPeAMETOB  (POpMUPOBATH
IIPEIACTABJICHUE O LEJIOCTHOM HAay4YyHOUM KapTUHE MHUpa, U YHUBEPCAIbHBIC
yueOHble JelcTBUs (IMO3HABATEIbHbIE, KOMMYHUKATUBHBIC, PETYJISTUBHBIC),
KOTOpbIE O0ecrneunBaroT (POPMUPOBAHUE TOTOBHOCTU K CaMOCTOATEIHLHOMY
MJIAHUPOBAHHIO M OCYIIECTBICHUIO YUY€OHOU NIEATETLHOCTH.

Ilo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicCTBUSA

ba3zoBble 1ornyeckue AeicTBu:

YMEHUS HCIOJIb30BATh NPUEMBI JTOTUYECKOTO MBILIUIEHUS MPU OCBOEHUU
3HAHUMN: PACKPHIBATH CMBICII XUMUYECKUX MOHATUM (BBLACISTh UX XapaKTEPHBIC
MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C APYTUMU MOHSITUSIMH ), UCIIOJIH30BATh
MOHATHUS JJ1s1 OOBICHEHUS OTJEIbHBIX ()aKTOB U SBJICHUHN, BHIOUPATh OCHOBAHMS
U KpUTepUM JUIsl KiacCU(UKAIMM XMMHYECKHX BEIIECTB M XHUMHYECKHUX
peaKkiuii, yCTaHABIMBATh MPUYHMHHO-CJICJACTBEHHBIC CBSI3U MEXIY OObEKTaMHU
W3Y4YEHUSI, CTPOUTH JIOTUYECKHE PaACCYykACHUSA (MHIYKTUBHBIC, J€YKTUBHBIE,
10 aHAJIOTUH ), JIeJaTh BBIBOJIbI U 3aKJIFOUECHUS,

yMEHUE TIPUMEHSATh B TIpoIlecce IO3HAHUS TOHATUS (MPEeIMETHhIC U
METanpeIMeTHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B
XUMHUH, TPeoOpa3oBbIBATh IIUPOKO TNPUMEHSEMbIE B XHUMHH MOJICIbHBIC
MPEJCTaBICHUS] — XUMUYECKHUM 3HAK (CUMBOJI 3JIEMEHTA), XUMu4eckas (popmyna
U YpaBHEHHE XUMUUYECKON peakiuu — MpHU pelieHuHu yueOHO-TI03HABATEIbHbBIX
3ajay, C y4€TOM OTUX MOJEIbHBIX MPEJCTAaBICHUN  BBIABIATH U
XapaKTepu30BaTh  CYIIECTBEHHbIE MPHU3HAKM  HM3y4aeMbIX OOBEKTOB —



XUMHYECKUX  BEHIECTB M  XMMHUYECKHMX PpEaKUUi, BBIABIATH  OOIIME
3aKOHOMEPHOCTH, IPHYMHHO-CJIEJICTBEHHbIE CBSI3M W MPOTHBOPEYUS B
M3y4aeMbIX IPOLECcCax U SIBICHUSX.

Ba3oBble ucciieqoBarejbcKkue 1eCTBUA.

YMEHHME MCIOJIb30BaTh NOCTABIECHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHMS, a TaKXKe€ B KayeCTBE OCHOBBI Ui (OPMHUPOBAHHUS THUIOTE3BI IO
MIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKJICHUN;

NpUOOpETeHHE OMbITa MO IUIAHUPOBAHUIO, OPTaHU3ALMKU U MPOBEICHUIO
YUEHUYECKUX OKCIEPUMEHTOB, YMEHHE HaO0JaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €T0 Pe3yibTaT, POPMYIHPOBATH 0OOOIICHUS
Y BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUSA, COCTABIATh
OTYET O MpoJIeJIaHHOU padoTe.

Pabora ¢ undpopmanmeii:

yMEHHE BbIOMpaTh, aHAJIU3UPOBATh U HUHTEPIPETHUPOBATH MH(POPMAIUIO
pa3iaMuYHbIX BHAOB U (OpPM MPEACTABICHUS, IMOJIy4aeMyl0 M3 pa3HbIX
HMCTOYHUKOB (HAay4YHO-TIONYJIIpHAsl JIMTEpaTypa XUMHUYECKOTO COJEp KaHus,
CIpaBOYHbIE MOcoOMs, pecypchl VHTepHeTa), KpPUTHUYECKH OLEHUBATH
IPOTUBOPEUUBYIO M HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHE MPUMEHATh pa3IU4HbIe METO/IbI U 3aIIPOCHI IPU MOUCKE U 0TOOpe
uH(GOPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMUMBIX IJISi BBITIOJHEHUS
y4eOHBIX M MO3HABATENbHBIX 33/1a4 ONPEAEIEHHOIO TUIIA, IPUOOPETEHNE ONBITA
B 00JIACTH HUCIIOJIb30BaHUS MHPOPMAIMOHHO-KOMMYHHMKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJbTYpPOl AKTUBHOI'O MCIIOJIb30BAHUS PA3JIMYHBIX IMOWCKOBBIX
CUCTEM, CAMOCTOSITEIbHO BBIOMpATh ONTUMAalbHYIO (OpMY TMpeACTaBICHUS
MH(pOpMaIMU U WUIIOCTPUPOBATH PEIIAEMbIE 3aJa4l HECJIOKHBIMH CXEMaMH,
auarpaMMaMu, JpyrumMu GopMamu rpadukd U UX KOMOMHAIUSIMU;

YMEHHE UCIO0JIb30BaTh U aHAJM3UpOBaTh B IMpollecce Yy4yeOHOU W
UCCIIEN0BATEIBCKOM NEATENbHOCTH UH(GOpPMALIHIO 0 BIIMSIHUU
IIPOMBINUIEHHOCTH, CEJIbCKOIO0 XO3SIIICTBA W TPAHCIOpPTa HAa COCTOSHHE
OKpPY’KarOLIEN TPUPOJTHON CPEBI.

KoMMyHUKaTHUBHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eiicTBUS:

YMEHHS 3aJaBaTh BOINPOCHI (B Xoj€ Auanora u (Wiu) AUCKYCCHH) TIO
CyuiecTBy  00cyxkaaeMoil Tembl, (OpMYyIHUPOBATh CBOU  MPEIAJIOKEHUS
OTHOCHUTENIBHO BBITTOJIHEHUS NIPEJI0KEHHOH 3a1a4uH;

YMEHHUS NPEACTABIATh IMOJYYEHHbIE pE3yJbTaThl IMO3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX M MHCBMEHHBIX TEKCTAX; JI€JaTh IPE3EHTALUIO
pe3yabTaTOB  BBIINOJIHEHHUS XUMHYECKOIO 3KCIEpUMEHTa (J1abopaTopHOro
OTbITa, Ja0OPaTOPHOI pabOThI MO UCCIETOBAHUIO CBOICTB BELIECTB, Y4€OHOTO
IIPOEKTA);

YMEHHUSI Y4E€OHOrO0 COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABAaTEIbHOM M  HUCCIEAOBATEIbCKOM  JEATENbHOCTH NPU  PEUICHUHU
BO3HHUKAIOLIUX NPoOJeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COIJIACOBAHUS
no3urii  (oOcykaeHus, OOMEH  MHEHMSIMH, «MO3TOBBIE  IITYPMBD,
KOOpJIMHALIUS COBMECTHBIX JACHCTBHUI, OINpEIETIeHUE KPUTEPHUEB IO OLIEHKE
KaueCTBa BBITIOJIHEHHOUN pabOThI U APYTHE).

PeryasitTuBHbIe YHUBepPCaJbHbIE YUeOHbIE 1eiiCTBHUA:

YMEHHUE CaMOCTOSITEJIbHO ONPENEIATh e ACSITEIbHOCTH, INIAHUPOBATh,
OCYUIECTBIISITh, KOHTPOJUPOBATh U NIPH HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTb, BBIOMpaTh Hanbosiee 3PPEeKTUBHBIE CIOCOOBI PEIICHUS YYEOHBIX
U TI03HABATEJbHBIX 3a/1a4, CAMOCTOATENIBHO COCTABJIATh WM KOPPEKTUPOBATH
IPEUIOKEHHBIM QITOPUTM ACHCTBUUM NPU BBINOJHEHUM 3aJaHUA C Y4ETOM



MOJIYYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX O0OBEKTaX — BEIIECTBAX U PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE MOJYYECHHOTO PE3yJIbTaTa 3asBIICHHON LEJIH, YMEHHUE
WCMOJIb30BaTh M AHAIM3UPOBATH KOHTEKCTHI, IpEIIaracMble B YCIOBHH
3aJIaHUM.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTEIbHOTO

CoJiep>KaHMs, YCTaHOBJIEHHOTO JaHHOW (enepasbHOW pabouell Mmporpammoi,
BBIJICJISIIOT: OCBOCHHBIE 00YUYaIOIIMMUCS Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI
JNEUCTBHUM, crenuuyeckre JUisi TpeAMETHON o0ysactT «XuMHUS», BUIBI
JNEATENIbHOCTH IO TMOJYYEHHIO HOBOIO 3HAHUs, €ro HMHTEPIPETALNH,
peoOpa30BaHUIO U MTPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xonmy oOydeHuss B 8 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM

YPOBHE JOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCSI YMEHUM ;

e PACKpbIBATh CMBICII OCHOBHBIX XHUMHYECKUX IMOHSATHUI: aTOM, MOJIEKYJa,
XUMHYECKUHM DJIEMEHT, MPOCTOE BEIIECTBO, CI0XKHOE BEIIECTBO, CMECH
(oIHOpO/IHASI M HEOJTHOPOIHAS ), BAJIEHTHOCTh, OTHOCUTEIbHASI aTOMHAs
M MOJIEKYJIIpHas Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJIApHAs
Macca, MaccoBas JOJi1 XHMHUYECKOrO »JJIEMEHTa B COEIUHEHHH,
MOJIIPHBI ~ 00BEM,  OKCHJ,  KHCIOTa,  OCHOBAaHHE,  COJb,
AJIEKTPOOTPULIATENBHOCTh, CTENIEHb OKUCICHUS, XUMHYECKAS pEeaKIus,
KJ1accuuUKaIys peakiuii: peakiiuyi COSTMHECHUS, PEaKIINU Pa3I0KEeHUS,
peaKIuu 3aMelleHus, peakiud OOMEHa, 9K30- W DJHJO0TEPMUYECKHUE
peakiuu, TEIoBoM 3PheKT peakuuu, ApOo aToMa, JIEKTPOHHBIN CIIOoi
aToma, aToOMHas oOpOuTanb, pagdyc aroma, XUMHUYECKas CBS3b,
MOJSIPHAs W HENOJISIpHAs KOBAJEHTHAasl CBSI3b, MOHHAs CBSI3b, HOH,
KaTUOH, aHWOH, pacTBOp, MaccoBas JOJisl BellecTBa (MPOIEHTHAS
KOHIIEHTpAaIusi) B paCTBOPE;

e WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHI U
MIPUMEHATH ITU MTOHATHUS IPHU OMIMCAHUU BEIIECTB U UX MPEBPALLICHUMN;

e HCTIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY [UJIsi COCTaBjieHus Gopmyi
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUM;

e OTIPEIEIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKHUCJICHHMS] JJEMEHTOB B  OWHAPHBIX  COCJAMHECHHSX,
MPUHAJIEKHOCTh BEHIECTB K OMPEAEIEHHOMY KJIACCY COEOUHEHUU 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJiGHTHAasi W HWOHHAs) B
HEOPTaHUYECKUX COCTUHEHHUSIX;

e packpbiBath cmbica llepmommueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh MOHMMAHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHYECKUX AJIEMEHTOB OT UX IMOJ0XeHUs B [leproanueckon cucreme,
3aKOHOB COXPAHEHUSI MAaCChl BEIIECTB, MOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHHUSI, 3aKOHA ABOrajipo;

e OMMMCHIBATh M XapakTepu3oBaTh TaOmuuHyto Qopmy Ilepuoamaeckoit
CUCTEMbl XHMHUYECKHX JJIEMEHTOB: pa3inyarh IOHATHS «IJIaBHAs
noarpynmna (A-rpynna)» u «nodounas noarpynna (b-rpymnma)», Masnsie
1 OOJIbIIIUE MEPUOJIbI, COOTHOCUTH 0003HAYEHUS, KOTOPhIe UMEIOTCS B
tabnuie «llepuonnueckas cucrtema xumuueckux siaemeHtoB JI. W.
MengeneeBay € YHMCIOBBIMHU XapaKTEPUCTUKAMHU CTPOCHHUS ATOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB W 3apsl sapa, oOOIIee Yucio
AJIEKTPOHOB U PACIPEACIICHUE UX MO JIEKTPOHHBIM CIIOSIM);



e KJTACCU(PUITMPOBATH XUMUYECKHUE DIIEMEHTHI, HEOPTAaHUYECKUE BEIECTBA,
XUMUYECKUE peakiuu (MO YKUCIYy U COCTaBy YYaCTBYIOIIUX B PEAKIMU
BELIECTB, M0 TEIJIOBOMY 3D PeKTy);

e XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHUE CBOICTBA BEIIECTB
pa3sNUYHBIX  KJIAcCOB,  MOATBEpPXkIash  ONHUCAHWE  MPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIHIA;

e IPOTHO3UPOBATh  CBOMCTBA  BEIIECTB B  3aBUCMMOCTH OT  HUX
KaueCTBEHHOI'0 COCTaBa, BO3MOKHOCTH TMPOTEKAHUS XUMHUUYECKUX
NPEBPAILEHUN B Pa3IUYHBIX YCIOBUSIX;

e BBIYUCIISATH OTHOCUTEIBHYIO MOJICKYISIPHYI0O W MOJISIPHYKO MaccChl
BEILIECTB, MAacCOBYIO JIOJII0 XHMMHYECKOrO »3JIeMEeHTa 1o (opmyie
COEJIMHEHHUS, MAacCOBYIO [IOJII0 BEIECTBA B PAacTBOPE, IPOBOJUTH
pacy€Thl 0 YPABHEHUIO XUMUYECKON pEeaKIUU;

e IPUMEHSTH OCHOBHBIC OTEPAIIMHA MBICIUTEIHHON JAESITEILHOCTH — aHAJIN3
1 CHHTE3, CpaBHEHHE, 0000IIeHIE, CHCTEMAaTH3aINI0, KiIacCU(BUKAITHIO,
BBISIBJICHUE TTPUUYUHHO-CJICJICTBEHHBIX CBS3EU — JUIsl U3YUEHUSI CBOMCTB
BCIIECTB M XUMHUYECKHUX PEAKIUMA, €CTeCTBEHHO-HAYYHBIE METO]IbI
NO3HaHUsl — HAOJIO/IeHNEe, U3MEpPEHNE, MOJICTUPOBAHKUE, IKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CIICJIOBATh  MpaBWJIaM  [OJb30BAaHUS  XUMHUYECKOM  TMOCYyJAOH U
JTa00paTOpHBIM 00OpPYJOBaHUMEM, a TaKKe IMpaBWiaM OOpalleHUs C
BEILIECTBAMHU B COOTBETCTBUM C HWHCTPYKIUSIMU IO BBITIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO IOJYyYEHUI0O U COOMpaHUIO
ra3oo0pa3HbIX BeHIecTB (BOAOPOJAa W KHUCIOPOAA), MPUTOTOBIECHUIO
pacTBOpPOB C  ONPEICIEHHOM MAacCOBOM JOJEH PACTBOPEHHOIO
BEILIECTBA, MJIAHUPOBATH U MPOBOAUTH XUMHUYECKUE IKCIIEPUMEHTHI IO
pacno3HaBaHMIO PACTBOPOB WIEJOYEH U KHUCIOT C  IOMOIIBIO
WHJUKATOpOB (TakMyc, ¢peHoTanernt, MeTUIOPaHXK U IpyTHUe).

K xonmy oOydenus B 9 KJjacce mpeaMETHBIE pe3yibTaTbl Ha 0a30BOM

YPOBHE JIOJIXKHBI OTPakaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCSI YMEHUM:

e PACKpBIBaTh CMBICII OCHOBHBIX XUMHYECKUX TOHATUN: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO,
CJIO’)KHO€ BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPULATEIBHOCT, CTEICHb
OKHCIICHUS, XUMHUYECKas peakius, XUMHUYECKas CBs3b, TEIUIOBOU
addext peakuuu, MoJib, MOJSPHBI 00BEM, PaCTBOP, SIEKTPOIUTHI,
HEAJIEKTPOIUTHI, FIEKTPOIUTUYECKAS TUCCOLMALINS, PEAKIIMM MOHHOIO
oOMeHa, KaTaJu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMblE U
HEOOpaTUMBIE PEAKIIUU, OKUCIUTEIBHO-BOCCTAHOBUTEIHHBIC PEaKITUH,
OKUCIIUTENb, BOCCTAHOBUTENb, OKHUCJICHHME U  BOCCTAHOBJICHHUE,
ajuioTponusi, aM(OTepHOCTh, XUMHUYECKas CBsI3b (KOBaJIGHTHas,
WOHHAsi, MeTajuInueckKas), KpUCTAUIMYECKas peléTka, Koppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XHWMHMYECKOM pEaKIUu, MPEIebHO
nonyctumast KonueHrpanus [IJIK Bemectsa;

e WJUTIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX TMOHATHH U
MIPUMEHSITh ATH TOHSATHUS MPU OMMCAHUU BEIIECTB U MX MPEBPAILICHHI;

e UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJII COCTaBlieHUS (GOpMyI
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUK;

e OIIPEACIISITh BaJIEHTHOCTh M CTENEHb OKUCJICHUS XUMUYECKUX 3JIEMEHTOB
B COCIUHEHUSX PaA3JIMYHOIO COCTaBa, MPUHAJJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACcCy COeAMHEHHMM 1o dopmynaMm, BUJl XUMUYECKON
CBs3M (KOBaJE€HTHasi, WOHHAs, METaJUIMUECKas) B HEOPraHUYECKHX



COCIMHEHHUSX, 3apsA]l MOHA M0 XUMHUYECKOU (popmyrie, XapakTep cpeibl
B BOJHBIX  pacTBOpax HEOPraHUYECKUX  COCAUMHEHUM,  THUI
KPUCTAJUIMYECKON PEIIETKM KOHKPETHOI'O BEIIECTBA;

e packpbiBath cMbIch [lepuomnueckoro 3akona J[. M. Menneneesa u
JEMOHCTPUPOBATh €ro IMOHMMAaHWE: OMNHUCHIBATh U XapaKTepHU30BaTh
tabmmmunyto Gopmy Ilepromudeckoit cCHCTEeMbl XUMUYECKUX JIEMEHTOB:
pasnuyaTh MOHATUS «rjaBHasg noAarpynna (A-rpynmna)» u «mobodyHas
noarpynna (b-rpynma)», Manele ¥ OOJbIIME TEPUOABI, COOTHOCHUTH
0003HayYeHUsl, KOTOPhIE HUMEIOTCSI B TIEPUOJMYECKOM TalIuIEe, C
YUCJIOBBIMU  XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XUMHYECKUX
AJIEMEHTOB (CocTaB M 3apsij siapa, oOIlee 4YUCIO BJIEKTPOHOB U
pacrpeielieHe HMX M0 JJIEKTPOHHBIM CJI0SIM), OOBSICHSATH OOIUe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB U UX COCAMHEHUH B
npeaenax MajiblX MEPUOJOB U TJIABHBIX MOATPYIIl C YYETOM CTPOCHHS
UX aTOMOB;

e KJIACCU(UIIMPOBATH XUMUYECKUE AJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBy YYacTBYIOIIUX B PEaKIMU
BEIIECTB, [0 TEIUIOBOMY J(p@eKTy, MO0 HU3ZMEHEHHUIO CTeneHen
OKHUCIICHUS] XUMUYECKHUX 3JIEMEHTOB);

 XapaKTepHU30BaTh (OMUCHIBATh) OOIMME W Crenu(PUIecKue XUMHYECKHUE
CBOMCTBA TMPOCTHIX U CJOXKHBIX BEHIECTB, MOATBEPXkIasi OMHCAHUE
MpuUMepaMHi MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHN COOTBETCTBYIOIIUX
XUMHUYECKUX PeaKITnii;

e COCTaBIIATh YPaBHEHUSI JJIEKTPOJIUTUYECKON AUCCOLMAIMUA KHCIOT,
LIEJI0YEH M COJIEW, IIOJHBIE M COKPAIIEHHBIE YPABHEHUS DPEAKIUN
MOHHOTO  OOMEHa, YypaBHEHUS  pEaKlHil,  MOATBEPKIAIOIIUX
CYIIIECTBOBAHUE T€HETUUYECKOW CBSA3M MEXK]y BEIECTBAMH Pa3IUYHBIX
KJIACCOB;

e PACKpBIBATh CYIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIIUMA
MOCPEJICTBOM COCTABJICHHSI JIEKTPOHHOTO OajlaHCa ATUX PEaKIIMii;

e IPOTHO3UPOBATh CBOMCTBA BEIICCTB B 3aBUCHUMOCTH OT HUX CTPOCHWS,
BO3MO>XHOCTU MPOTEKAHUS XMMHUYECKUX MPEBPAIICHUI B Pa3IUYHBIX
YCIIOBUSIX;

e BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO MaccChl
BELIECTB, MAacCOBYIO JIOJII0 XMMHYECKOr0o »3JIeMEeHTa 1o Qopmylie
COCIMHEHHUs, MAcCCOBYIO [IOJII0 BEIECTBA B PAacTBOPE, IPOBOJUTH
pPacy€Thl IO YPaBHEHHUIO XUMHUUYECKOM pEeaKln;

e COONMIONIAT,  TMpaBUJia  TOJIB30BAaHUS  XHMHYECKOW  TOCYIOW W
nabopaTopHBIM 000pYIOBAaHWEM, a TaKXe IMpaBuja OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU 110 BBHITIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKUX OINBITOB MO MOJYYEHUI0O U COOMpaHUIO
ra3000pa3HbIX BEIIEeCTB (aMMHUaKa M YIJIEKUCIIOTO rasa);

e IPOBOAUTH  PEAKIMU, MOATBEPKAAIOIIME KAuyeCTBEHHBI  COCTaB
pPa3IMUHBIX BEIIECTB: PACMO3HABATh OMNBITHBIM MYyTEM XJIOPHU/-,
OpoMun-, wuoaua-, KapoObonar-, docdar-, cuiamkar-, cyiabdart-,
TUAPOKCU-MOHBI, KATUOHBI aMMOHHUSI U MOHBI M3YYEHHBIX METaJUIOB,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOpPAX HEOPTaHMUECKUX BEIECTB;

e IPUMEHSTh OCHOBHbBIC ONEPAIIUU MBICIUTEILHON AESITEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, OOOOIIECHHE, CHUCTEeMATU3AIUI0, BBISBICHUE
MPUYMHHO-CJICICTBEHHBIX CBA3EH — JJI U3yYEHUsI CBOMCTB BEILIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHbIE METOAbl IMO3HAHUS —



HaOII0/ICHHE, U3MEPEHNE, MOACIIMPOBAHUE, SKCIIEPUMEHT (peaIbHbBINA 1
MBICIICHHBI ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
HaumeHoBaHue KoanuecTBo yacoB
Ne DJIeKTPOHHbIe (LU (POBbIE)
pa3aejioB 1 T€EM KonTpoJibHbie IIpakTHyeckue
n/n Bcero o0pa3oBaTejibHbIE PeCypPChI
MPOrpamMmmbl padoThI padoThI
Pasznen 1. [lepBoHayaibHble XMMUYECKHE TOHATHS
XUMUS — BaKHAs
11 00J1aCcTh €CTECTBO3HAHMS 5 ) bubnnoreka LIOK
' U [IPAKTHYCCKON https://m.edsoo.ru/7f41837c
NesITEIbHOCTU YellOBeKa
12 BemrecTtBa u XUMHUECKUE 15 1 Bub6nunoreka [JOK
' peaxiuu https://m.edso0.ru/7f41837¢c
Hroro no pazmeny 20
Pasznen 2. BaxHeiinmue npeacraBuTe/ M HEOPraHN4eCcKNX BellecTB
91 Boznyx. Kucnopog. 6 Bbubnuoreka [JOK
' [Monsitie 06 OKCHIax https://m.edsoo.ru/7f41837c
99 Bonopoa.ITonstue o g 1 bubnuoreka [JOK
' KHCIIOTaX U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PacTBopsiI. 5 1 1 bubnnoreka LHOK
' [TousTHE 00 OCHOBAHHAX https://m.edso0.ru/7f41837¢c
OCHOBHBIE KJ1acChl Bu6 OK
2.4 HEOPraHUYECKUX 11 1 1 nommorera L1

COeqMHEHUN

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

Hroro no pazneny 30

Pasnen 3. [lepuonnueckuii 3axkon u [lepuoauyeckasi cucrema xumuieckux 31eMmeHToB /[[. U. MenaeseeBa. CTpoeHue aToMOB.
Xumuyeckasi cBsi3b. OKHCINTEIbHO-BOCCTAHOBHUTE/IbHbIE PEAKIIMU

[Teproguueckuii 3aK0H 1
[Tepuoanueckas cucrema

bubmunoreka IJOK
3.1 XUMHYECKUX DJIEMEHTOB 7

https://m.edsoo.ru/7f41837¢

. . Menneneena.
Crpoenue aroma

XUMHNYECKAA CBA3b.

3.2 OkucauTenbHO- g 1 bubmuoreka [JOK
' BOCCTAHOBUTEIILHBIE https://m.edsoo.ru/7f41837¢c
peaxuu
bubmunoreka IHOK
Hroro mo paszery 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubnuorexa [OK

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

OBIIEE KOJIMYECTBO

YACOB 10 [TPOTPAMME 68 4 5



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

9 KUIIACC

HanmenoBanue

KoanuyecTBo 4acoB

Ne DJIeKTpPOHHbIe (LM (poBbIE)
pa3aecjioB 1 T€M KonTpoJibubie IIpakTHyeckune
n/n Bcero o0pa3oBaTesibHbIE PeCypChl
NporpamMmbI padoThbI padoThbI
Pasnea 1. BemecTtBo M XMMH4YeCKHe peaKIUH
[ToBTOpEHME N
11 yrayOneHne 3HaHun 5 1 bubnnoreka LIOK
' OCHOBHBIX pa3lieyIoB https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
OcHOBHBIE
1.2 3aKOHOMEPHOCTH 4 bubmmorexa LTOK
' p . https://m.edso0.ru/7f41a636
XUMHUYECKUX PEaAKIUi
DNeKTpOIUTUYECKAs
13 JTUCCOLIUAITHS. g 1 1 bu6mmoreka [JOK
' XUMHUUYECKUE PEaKiuu B https://m.edso0.ru/7f41a636
pacTBopax
Hroro no pazaeny 17
Pa3znen 2. HemeTanibl M UX COeAMHEHUS
OO6mrast xapakTepucTUKa
2.1 XUMUYECKUX DJIEMEHTOB 4 1 bubmmorexa LIOK
' https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["anorenst
OO01mas XxapakTepucTuKa
0 P P bu6mmoreka [JOK
2.2 XUMHUYECKUX 3JIEMCHTOB 6

VIA-rpynnel. Cepa u eé

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

COCTMHCHHMS
OO1as xapakTepucTHKa
53 XHMHUYECKHX DJIEMEHTOB 7 bubnuoreka [IOK
' VA-rpymist. A3or, https://m.edsoo.ru/7f41a636
dbocdop 1 ux coeAMHEHUS
OOm1as xapakTepuCTUKa
XUMHYECKUX JICMCHTOB Eubs 10K
nomorexa
2.4 IVA- Y
rp}:HHH fiepoi 8 https://m.edsoo.ru/7f41a636
KPEMHUH U UX
COCTMHCHHMS
Hroro no pazaeny 25
Paznen 3. MeTa/lIbl M X COeANHEHUS
OO6mwme cBolicTBa bubmuoreka [JOK
3.1 4
METAJIJIOB https://m.edso00.ru/7f41a636
3.9 Baxwuerie MeTauibl U 16 bubmuoreka [JOK
' WX COEMHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. XuMus 4 OKpy:Ka0as cpeiaa
41 BemectBa 1 MaTepHasbl B 3 bubaunoreka [IOK
' JKM3HH YeJIOBEKa https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 butmorexa LIOK
P P 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

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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IHHOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
N4 KosaunyecTBo yacoB
DJIEeKTPOHHbIE
1| dara nugposbie
Tema ypoka KonTpoabubie IIpakT4yeckue
/ Bcero U3y4eHHus o0pa3oBaTeJIbHBIE
padoThI padoTsI
n pecypcsbl
[Ipeamer xumun. Poibs Xxumuu B bubnunoreka [JOK
KU3HU YelioBeka. Tema n 1 04.09.2023 https://m.edsoo.ru/ff0d21
BEILECTBA 0c
YucTteie BeleCTBa U CMECH bubmmorexa [OK
n . 1 06.09.2023 https://m.edsoo.ru/ff0d26
Crioco0bl pazieneHus cMecen e
[ToHsiTHE O METO/IaxX MMO3HAHUS B bubmorexa HOK
A 1 11.09.2023 https://m.edsoo.ru/ff0d22
XUMHH
7e
[IpakTnueckas padora Ne 2 bubnunoreka LHOK
«Paznenenue cMecelt (Ha mpumepe 1 13.09.2023 https://m.edsoo.ru/ff0d28
OYHUCTKHU TTOBAPEHHON COJIN)» c8
[TpakTuueckas padora Ne 1
«ITpaBuna paGotsl B 1abopaTopun bubmmorera IIOK
P . P 1 18.09.2023 https://m.edsoo.ru/ff0d23
1 IpUEMBI 0OpaIeHus ¢ dc
1ab0paToOpHBIM 000PYTOBAHHEM)) T
bu6mmoreka [IOK
ATOMBI U MOJIEKYJIBI 1 20.09.2023 httos://m.edsoo.ru/ff0d2a



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

6¢

XHUMHUYECKHE DIIEMEHTEL. SHAKHA

bub6munoreka [JOK

(CMMBOJTBI) XUMHYECKUX 25.09.2023 https://m.edsoo.ru/ff0d2b
3JIEMEHTOB e8
bubmnoreka IJOK
ITpocThie U CITOXKHBIC BEIIECTBA 27.09.2023 https://m.edsoo.ru/ff0d2a
6¢c
bubmnoreka IJOK
ATOMHO-MOJICKYJISIPHOE YUCHHE 02.10.2023 https://m.edsoo.ru/ff0d2d
50
3aKOH IMOCTOSHCTBA COCTaBa
BEIIECTB. XUMUYecKas popmyna bubmorexa [JOK
= ’ pMYJIa. 04.10.2023 https://m.edsoo.ru/ff0d2e
BaneHTHOCTH aTOMOB 2
XUMHYECKHX DJIEMEHTOB o
OTHOCHTENIbHAs aTOMHAs Macca. bubmuoreka [JOK
OTHOCHTENbHAST MOJICKYIISIpHAST 09.10.2023 https://m.edsoo.ru/ff0d32
Mmacca 3c
MaccoBast 107151 XUMHYECKOT0 bubmorexa HOK
A 11.10.2023 https://m.edsoo.ru/ff0d35
3JIEMEHTA B COCAMHEHHUH oc
dusnyeckre U XUMHYECKHE bubmmorexa [OK
16.10.2023 https://m.edsoo.ru/ff0d37
SIBJICHHSI. X UMHUECKAs peaKIIust P
[Ipu3Haky U yCa0BUS MPOTEKAHUS bubmmorexa [OK
P Y . P 18.10.2023 https://m.edsoo.ru/ff0d3a
XUMHUYECKUX PEaKIIHid 16
KonnuecTBo BemecTtsa. Moiib. 23.10.2023 bu6mmoreka [JOK



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

MonsipHas macca

https://m.edsoo.ru/ff0d52
30

3aKOH COXpaHEHMsI MaCChI

bubmnoreka I[JOK

BEIECTB. X UMHUYCCKUE 25.10.2023 https://m.edsoo.ru/ff0d3b
YpaBHEHUA 88
Brranciienust KoJaudecTBa, MacChl bu6muoreka [JOK
BEIIECTBA 110 YPaBHEHUSIM 08.11.2023 https://m.edsoo.ru/ff0d57
XUMHYECKUX peaKIuii 08
Krnaccuduxanus xuMuyeckux
peakiuii (coeuHeHus bubmmorexa [IOK

’ 15.11.2023 https://m.edsoo.ru/ff0d3f
Pa3IOKEHUS, 3aMEIICHU, 34
oOMeHa) sS4
M. B. JIoMOHOCOB — y4&HBIii- bubnnoreka LHOK
sHIMKIoneancT. O600meHue u 20.11.2023 https://m.edsoo.ru/ff0d40
CHUCTEMaTH3alHsl 3HAHUH c4
Konrtponbnas padora Nel mo teme bubnunoreka LHIOK
«BelmecTBa 1 XUMUYECKHE 22.11.2023 https://m.edsoo.ru/ff0d42
peakuum» 90
Boznyx — cmecsk razos. Cocrtas bub6nunoreka [JOK
Bo3ayxa. Kucimopom — aneMeHT u 27.11.2023 https://m.edsoo.ru/ff0d44
npoctoe BemiectBo. O30H 8e
DU3NYECKUE U XUMUUYECKHUE
CBOICTBA KHUCTIOpO/a (peakiuu bubmmorexa [IOK

29.11.2023 https://m.edsoo.ru/ff0d46

okucienus, ropeaue). [lonstue 14
00 okcuax =
CriocoObI OTydeHHS KUCTIOpOoaa 04.12.2023 bubnuoreka [JOK



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

B 1a0OpaToOpuu 1
IIPOMBIIUIEHHOCTH. [Ipumenenue
KHUCTIOpoJia

https://m.edsoo.ru/ff0d49
7a

TennoBoit 3¢ ekt XuMuaeckoit
peakuuu, MOHIATHE O

Bbub6nunoreka [JOK

TEPMOXHUMHUYECKOM YPaBHCHHH, 06.12.2023 https://m.edsoo.ru/ff0d47
9K30- U DHAOTEPMUYECKUX 90
peaxusax
TorumBo (He(Th, yroiab U METaH). bubaunoreka L{IOK
3arps3HeHue BO3/yxa, CllocoObl 11.12.2023 https://m.edsoo.ru/ff0d4c
€ro IpeIOTBPAIEHUS 4a
[Tpaktruueckas padora Ne 3 o
teme «Ilonydyenue u cobupanue bubmmorera IOK
yi p 18.12.2023 https://m.edsoo.ru/ff0d4a
KHUCTIOPO/1a, U3yUEHUE €TO o2
CBOMCTBY» o
Bonopoa — aneMeHT u poctoe Bbub6nunoreka [JOK
BelecTBo. HaxoxaeHue B 20.12.2023 https://m.edsoo.ru/ff0d4d
IpUpOJIE do
OuU3NYECKHE U XUMUYECKHE bubnuoreka [JOK
cBoMcCTBa Boopona. [Ipumenenue 25.12.2023 https://m.edsoo.ru/ff0d4d
BOJIOPOJIA do
Bbu6nunoreka [JOK
[ToHsITHE O KMCIIOTaX U COJIAX 27.12.2023 https://m.edsoo.ru/ffod50
d2
CrocoObI OJTyYEeHHS BOJIOPOJIa B bubmorera LIOK
i P 10.01.2024 | hitps://m.edsoo.ru/ffod4d

nabopaTtopuu

do



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

[TpakTrueckas padora Ne 4 o
teme «llomydyenue u cobnpanme

bubmuoreka [JOK

15.01.2024 https://m.edsoo.ru/ff0d4f
BOJOPO/IA, U3yUEHUE Ero 42
CBOMCTB» _
. N bu6muoreka [JOK
M 0 .3
C/VIPHEIH ODBEM Fa308. JAKOH 17.01.2024 | nhttps://m.edsoo.ru/ffods4
ABoraapo %
Brruncienus 00b€Ma, KOJIHYSCTBA BuG 1OK
HOIMoTEKA
BOIECTBA rasa [0 Ero HIBeCTHOMY 22.01.2024 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WU 20
00BEMY o
Brruuciaenus 00EMOB T'a30B 110 Bu6 110K
nOINOTEeKa
ypaBHeHmo"peaKunn Ha OCHO]je 24.01.2024 https://m.edsoo.ru/ff0d57
3aKOHa 0OBEMHBIX OTHOIIICHUH 08
rasoB Uo
DOU3NIECKUE U XUMHUYECKHE bubmorexa LOK
. 29.01.2024 https://m.edsoo.ru/ff0d58
CBOMCTBA BOJIBI 2
. bu6mmoreka [JOK
C LI 0
OCTaB OCHOBAHIH. LIOHATHE O 31.01.2024 https://m.edsoo.ru/ff0d59
WHIUKATOpax &
Bona kak pactBopuTeIb. Eu 10K
nOJIMOTEKa
H
ACBIUICHIBIC H HEHACHITICHHEIC 05.02.2024 https://m.edsoo.ru/ff0d5b
pacTBOpbl. MaccoBas foms 40
BEIIIECTBA B paCTBOpPE _
IT 6ora Ne 5
pakTudeckas padora o 07.02.2024 bubmmoreka LIOK

TEMC «HpI/IFOTOBJ'IeHI/Ie PacTBOPOB

https://m.edsoo.ru/ff0d5e



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

C ONPENEIEHHON MacCOBOM JOJIEeH
PacTBOPEHHOTO BEIIECTBAY

ba

KonTtponbnas padora Ne2 mo teme

bu6mmoreka [JOK

12.02.2024 https://m.edsoo.ru/ff0d63
«Kucnopon. Bonopoa. Boga» 42
OKcHIbl: COCTaB, KiIacCH(pHUKAIIUS bubmmorera [OK
] ’ ’ 14.02.2024 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
de
[Tonyuenue u xuMu4eckue bubmuoreka LIOK
CBOMCTBA KUCIIOTHBIX, OCHOBHBIX 19.02.2024 https://m.edsoo.ru/ff0d66
¥ aM(OTEPHBIX OKCHJIOB 4e
OcHoBaHus: cocTaB bubmorexa [TOK
’ ’ 21.02.2024 https://m.edsoo.ru/ff0d67
KJIaccuUKaIys, HOMEHKIaTypa ca
[Tonydyenune n XuMu4decKue bubmorexa HOK
qu . 26.02.2024 https://m.edsoo.ru/ff0d67
CBOWCTBA OCHOBaHUI ca
Kucnotsr: cocraB bubmorexa [JOK
' ’ 28.02.2024 https://m.edsoo.ru/ffOdfee
Kiaccudukanys, HOMEHKIATypa 5
[TonydyeHue u XuMUYECKHE bubmorera [OK
uyq 28.02.2024 https://m.edsoo.ru/ffodfee
CBOMCTBA KHCIIOT )
Conu (cpeaHue): HOMEHKIIATYpa, bubnmoreka [HOK
CITIOCOOBI MTOTYYEHUS, 04.03.2024 https://m.edsoo.ru/00ad9
XUMHYECKHE CBOMCTBA 474
[TpakTudeckas padora Ne 6. 06.03.2024 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474

Pemenue skciepuMeHTATbHBIX
3a1a4 no teme «OCHOBHEBIE
KIIACChl HEOPTAHUYECKUX
COEIMHEHU I

https://m.edsoo.ru/00ad9
b7c

I'eneTnyeckas cBs3b MCKIAY

Bbub6nunoreka [JOK

KJIaCCAMH HEOPTaHUYECKUX 11.03.2024 https://m.edsoo.ru/00ad9a
COeTUHCHUIN 50
O0001IeHE U CHCTEMATH3AIAA Buomorexa HOK
. 11.03.2024 https://m.edsoo.ru/00ad9c
3HAHUM
b2
KonTtponbnas padora Ne3 mo teme bubamnoreka [HOK
"OCHOBHEBIE KJIACCHI 13.03.2024 https://m.edsoo.ru/00ad9e
HEOPraHWYECKUX COCTUHEHUI" la
IlepBble MONBITKA
KJIacCU(DUKAITUNA XUMUYISCKUX Bubmaorexa ITOK
18.03.2024 https://m.edso00.ru/00ad9f
anemeHToB. [loHaTHE O TpymIax fa
CXOOHBIX 2JIEMEHTOB T
[Teproguueckuii 3aK0H U
[Tepuoauueckas cucrema Bubmiorexa OK
p 20.03.2024 https://m.edsoo.ru/00ada5
XUMHuYecKux saemenToB /1. U. 2¢
MenpeneeBa B
bu6mmoreka [JOK
[Tepuossl, rpynmbl, MOATPYIIIIHI 01.04.2024 https://m.edsoo.ru/00ada5
2c
Ctpoenne atromoB. CocTaB Bubmaorexa ITOK
P ' 03.04.2024 https://m.edsoo.ru/00ada3

aTOMHBIX siaep. M3oTonbl

42



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342

CrtpoeHnue 3eKTpOHHBIX
000JI0YEK aTOMOB AJIEMEHTOB

bubmuoreka [JOK

N 08.04.2024 https://m.edsoo.ru/00ada6
ITepunonnueckont cucrems! 1. M. be
Meunneneena _
XapakTeprucTuka XHMHYECKOTO
bu6mmoreka [JOK
3JIEMEHTA MO €ro MOJIOKEHUIO B
N 10.04.2024 https://m.edsoo.ru/00ada8
IIepunonnueckoii cucreme /1. U. 24
Menpeneena o
3nauenue [lepuoanueckoro
3aKOHA UIS1 Pa3BUTHUSA HAYKU U bubmmorexa [OK
P K 15.04.2024 https://m.edsoo.ru/00ada9
npaktuku. [[. . MenaeneeB — 6e
Y4EHBIM, NEAAror U rpakJ1aHuH _
DIIEKTPOOTPHUIIATETHHOCTD bubmorera IOK
17.04.2024 https://m.edsoo.ru/00adaa
ATOMOB XUMHNYCCKUX DJICMCHTOB b8
bu6mmoreka [JOK
HonHasg xuMu4eckast CBA3b 22.04.2024 https://m.edsoo.ru/00adac
34
KoBanenTtHas monspHas bubmorexa HOK
p 24.04.2024 https://m.edsoo.ru/00adaa
XUMHUYCCKasad CBA3b b8
KoBanenTHast HemosipHast bubmorexa HOK
P 29.04.2024 https://m.edsoo.ru/00adaa
XAMHYECKas CBSI3b b9
bubmuoreka [JOK
CreleHb OKUCIEHUS 06.05.2024 https://m.edsoo.ru/00adae

28



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28

bu6mmoreka [JOK

6 _
Oxicm1enbHO 1 08.05.2024 https://m.edsoo.ru/00adb
3 BOCCTAaHOBUTEIILHBIC PEAKITUU 076
6 bu6munoreka [JOK
4 OKXUCIATETN U BOCCTAHOBUTEIIN 1 13.05.2024 https://m.edsoo.ru/00adb
076
6 Kontponbnas padora Ne4 o teme bu6mmoreka [IOK
5 «CtpoeHHe aToMa. XUMUIecKas 1 15.05.2024 https://m.edsoo.ru/00adb
CBSA3b) 486
. bu6mmoreka [JOK
6 P . 0600
CICPBIEIH YPOK © EHeHHe " 1 20.05.2024 https://m.edsoo.ru/00adb
6 CHCTEMaTHU3aliA 3HAHUI
33c
. bu6mmoreka [JOK
6 P . 0600
CICPBILLIL YPOK © EHeHHe . 1 20.05.2024 https://m.edsoo.ru/00ad9c
7 CUCTEMAaTHU3AlU 3HAHUM b2
N bu6munoreka [JOK
6 P . 0600
CICPEIBIT YPOK © EueHHe . 1 22.05.2024 https://m.edsoo.ru/ff0d61
8 CHCTEeMAaTHU3aliA 3HAHUI o6
OBHIEE KOJIMYECTBO YACOB 68

110 ITIPOTPAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne Konn4yecTBo yacos
DJIEeKTPOHHBIE
Hara uudposbie
n | Tema ypoka KonrpoJsbublie IIpakTnyeckue
Bcero U3yYeHUus: o0pa3oBaTe/IbHbIE
/ padoThI padoTsbI
0 pecypcsl
[Iepnonnueckuil 3aKoH.
[Tepnognueckas cucrema bubmmorera [OK
1 1 04.09.2023 https://m.edsoo.ru/00adb59
XUMHUYECKHX 71€MEHTOB J1. o
U. Menpeneena -
3aKOHOMEpPHOCTH B
U3MECHEHUU CBOMCTB bubmorera [OK
2 1 06.09.2023 https://m.edsoo.ru/00adbéb
XMUMHUYECKHX JIEMEHTOB 5
IIEPBBIX TPEX MEPUOIOB B
Knaccudukanms n Bubnnorexa [IOK
3 HOMEHKJIaTypa 1 11.09.2023 https://m.edsoo.ru/00adb7e
HEOPraHWYECKUX BELIECTB 2
Buanl xumMuueckod cBSI3U U bubmuoreka IIOK
4 THUIBI KPUCTAIUTMYECKUX 1 13.09.2023 https://m.edsoo.ru/00adbac
PEIETOK 6
KonTponbsHas padora Nel
o reme «IloBTopenue u
5 yrayOiieHne 3HaHui 1 1 18.09.2023

OCHOBHBIX pa3JieJIoB Kypca
8 Kiraccay



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

Knaccudukanus bubnunoreka [HOK
6 XUMHAYECKUX PEAKIHH 1O 20.09.2023 https://m.edsoo.ru/00adbcb
Pa3IMYHBIM MMPU3HAKAM 0
[TonsTHe 0 ckOpOCTH
XUMHUYECKON pEAKIINH Bubmuorexa IJOK
7 P ' 25.09.2023 https://m.edsoo.ru/00adbe9
ITousaTHE O TOMOTE€HHBIX 1 N
TCTCPOrCHHBIX PCAKIIUAX h
TlousaTre 0 XUMHUYECKOM
paBHOBecuH. PaKTOPBHI,
BJIMASIOLIME HAa CKOPOCTH Bubmiorexa LIOK
8 . P 27.09.2023 https://m.edsoo.ru/00adc28
XUMHYECKON peakinu 1 c
[IOJIOKEHUE XUMUUYECKOTO B
paBHOBeECHUS
OkucnurenbHo- bu6muorexa ITOK
9 BOCCTAaHOBUTEJILHBIE 02.10.2023 https://m.edsoo.ru/00adcad
peakumn e
Teopus
IEKTPOIUTUICCKON Bubmiorexa LHIOK
10 p 09.10.2023 https://m.edsoo.ru/00adcd6
mucconuanuu. CUIbHBIE U 3
cia0ble DJICKTPOITHUTHI -
Honnsie ypaBHeHUS Bubmiorexa HOK
11 ° P 09.10.2023 https://m.eds00.ru/00add44
peakuit g
XUMHYECKHUE CBOICTBA
KHCJIOT U OCHOBAaHUH B Buommorexa HOK
12 11.10.2023 https://m.edsoo.ru/00add5d

CBETE MPE/CTABICHUIA 00
3JIEKTPOJIUTUYECKON

8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

IMCCOLIUAIUNA

XMUMHYECKHE CBOICTBA
COJIEH B CBETE

bu6nmoreka [JOK

13 | mnpexncraBieHuit 06 16.10.2023 https://m.edsoo.ru/00add8b
IJIEKTPOIUTUIECKOM 2
JUCCOLIHAIIUT
IlonsTre o ruaponanse bubnnorexa [OK
14 ' AP 18.10.2023 https://m.eds00.ru/00add9d
coiei
4
bu6nunoreka [JOK
15 Obobmenne i . 18.10.2023 https://m.edsoo.ru/00adddl
CUCTEMATHU3AIIMS 3HAHHUH )
[Ipaktuyeckas padora Ne 1.
«PelICHIe bu6nmoreka [JOK
16 23.10.2023 https://m.edsoo.ru/00addbf
OKCIICPUMCHTAJIbHBIX a
3a1a49» a
KonTponbnas padora Ne2
10 TeMe
«DIIEKTPOIUTHIECCKAS bubmorexa LHOK
17 P 25.10.2023 https://m.edsoo.ru/00addec
JIUCCOLTHAITHS. 0
XUMHUYCCKUE PEAKIIUU B B
pacTBopax»
OO6I1ast XxapaKTepUuCTUKa
ranlcl)lreHOBp XI/IMI?/IHGCKI/IG bubmmorexa [OK
18 . ) 08.11.2023 https://m.edsoo.ru/00addfe
CBOICTBA Ha IpUMEPE 5
XJopa B
19 | Xmnoposogopoa. ConsiHast 13.11.2023 bub6mmoreka [IOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

KUCJIOTA, XUMUYECKUE
CBOMCTBA, NIOJIy4CHHUE,
IPUMEHEHNE

https://m.edsoo.ru/00adel10
4

[IpakTnueckas padora Ne 2
no Teme «I[lomyuenue

bu6nmoreka [JOK

20 . 15.11.2023 https://m.edsoo.ru/00ade34
COJISTHOHM KHCIIOTBI, 3
W3y4EHHE €€ CBOMCTBY -
Breruucnenus mo
ABHEHUSIM XUMHUUYECKUX bubmorera [OK
o1 | P . 20.11.2023 https://m.edsoo.ru/00ade48
pEaKIui, ecIu OJIUH U3 3
peareHTOB J1aH B U30BITKE -
OO01mas xapakTepucTuKa bubmorexa HOK
22 Tt Xaparctep 22.11.2023 | https://m.edsoo.ru/00ade64
snemeHToB VIA-rpynmsl X
AJIOTpOIHbBIE
MO (UKAIIMH CEPHI.
Haf:oi eHLI/IIe ce II:I u eé bubmorexa HOK
23 A . P 27.11.2023 https://m.edsoo.ru/00ade64
COCIMHEHUI1 B IPUPO/IC. N
XHMMHYECKHE CBOMCTBA -
cephl
CepoBomopoi, CTpoeHue, bubnunoreka LHOK
24 | (¢dusnyeckre U XUMHUYECKHE 29.11.2023 https://m.edsoo.ru/00ade80
CBOMCTBA 2
Oxcnppl cepsl. CepHast
KHUCIIOTa, PU3NIECKHUe U bubmorexa [HOK
25 ’ 04.12.2023 https://m.edso0.ru/00adea2

XUMHUYECKHNE CBOMCTBA,
pUMEHEHNE

8



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

XUMUYECKUE PEaKIIHH,
JeKallre B OCHOBE
MPOMBIIIUIEHHOT O crIoco0a

Bub6nunoreka IJOK

26 | momydeHHs cepHOU 06.12.2023 https://m.edsoo.ru/00adec8
KHCJIOTbI. XUMHYECKOE a
3arpsi3HEHUE OKPYKAIOMIEeH
Cpelbl COeTMHEHUSIMU CEePBI
Brruncnenune maccoBoi Bu6nunorexka [JOK

27 | 1o BBIXO/A MPOJYKTA 11.12.2023 https://m.edsoo.ru/00adec8
peaxiuu a
OO0m1ast xapakTepucTuKa
3JeMEeHTOB VA-Tpynibl. bubmuoreka [JOK

28 | A30T, pacnpocTpaHEHUE B 13.12.2023 https://m.edsoo.ru/00adeea
npupojie, PU3NIECKue u 6
XUMHYECKHE CBOMCTBA
AMMHak, ero pusndecKkue bubnnoreka [HOK

29 | u XUMHYECKHE CBOMCTBA, 18.12.2023 https://m.edso00.ru/00adf00
MOJTy4YeHUE U IPUMEHEHHE 4
[IpakTuueckas padbora Ne 3
o teme «llonyuenue bubmorexa HOK

30 20.12.2023 https://m.edsoo.ru/00adf18
aMMHaKa, H3y4eHue ero 0
CBOMCTB» =
A3oTHas Kuciora, eé bubmnoreka IJOK

31 | ¢usnyeckue U XUMHUYECKHE 25.12.2023 https://m.edsoo.ru/00adf30
CBOMCTBA 6

32 | Hcnonb3oBaHue HUTPATOB 27.12.2023 butamorexa LIOK

https://m.edsoo0.ru/00adf51



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

U COJIell aMMOHUS B
KaueCTBE MUHEPATbHBIX
ynoopenuit. XumMuueckoe
3arpsI3HEHUE OKPYKAIOLIEH
Cpenbl COeTMHEHUSIMHU
azora

[ee)

®dochop. Oxeun pochopa
(V) u pochopHas kuciora,

bubmuoreka [JOK

33 10.01.2024 https://m.edsoo.ru/00adf68
(bU3MYeCKre U XUMHUYECKUE N
CBOMCTBA, IIOJIy4YCHHUE -
Hcnons3oBanue dhocharos
B KQYECTBE MUHEPAIbHBIX bubmuoreka [JOK
34 | ynmoOpeHuit. 3arpsi3HeHHE 15.01.2024 https://m.edsoo.ru/00adfc2
HOPUPOIHOMN CPEIbI 0
tbocharamu
VYraepon,
bub6nunoreka [JOK
35 | PacTPOCIpAHCHHE B 17.01.2024 | https://m.edsoo.ru/00adfd9
npupoze, pusnyeckue u c
XUMHUYECKHE CBOMCTBA
Okcuipl yriepoja, ux
¢busndyeckre 1 XUMHUIECKHE bubnnoreka LIOK
36 | cBoiicTBa. DKOJIOTHYCCKHE 22.01.2024 https://m.edsoo.ru/00adfeb
pOOJIEMBI, CBSI3aHHBIC C €
okcuaoMm yriepona (IV)
VYronpHas KUCIIOTa U €€ bubmorexa [HOK
37 24.01.2024 https://m.edso0.ru/00ae006

CoJIn

c



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c

[Ipaktrueckast pabora Ne 4
no teme "Tlonydenue

bu6nmoreka [JOK

38 | yrmekucioro rasa. 29.01.2024 https://m.edsoo.ru/00ae027
KauecTBenHas peaknus Ha €
KapOoHaT-noH"
[TepBoHavabHBIC TTOHATHUS
00 OpraHu4yecKux Bubmuorexa [JOK
39 P 31.01.2024 https://m.edsoo.ru/00ae054
BEIIECTBAX KaK O o
COEJIMHEHUSX YTIIEpOIa -
KoeMHuii 1 ero bubmuoreka [IOK
40 P 05.02.2024 https://m.eds00.ru/00ae080
COEIUHEHHUS N
[Ipaktuyeckas padora Ne 5.
Pemenne
DKCIIEPUMEHTAILHBIX 3a1a4 Bubmiorexa LHOK
41 P . 07.02.2024 https://m.edsoo.ru/00ae0bf
o TeMe «BaxHelime 5
HeMeTaJIbl U UX B
COEINHEHNS
Kontponbnas padora Ne3
o reMe «BaxHelmue Bubmiorexa HOK
42 12.02.2024 https://m.edsoo.ru/00ae0el
HEMETAJIbI U UX 3
COCIIMHCHU S -
OO0m1as XxapakTepucTUKa
XHMHYECKUX AJICMEHTOB — bubnuoreka [JOK
43 METaJUI0B. MeTamindecKkast 14.02.2024 https://m.edso0.ru/00ae103

CBA3b U MCTAJJIMYCCKas

KPUCTAJUINYECKast PEIIETKA.

e



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e

dusnuyeckue cBoricTBa

METaJII0B
XUMHUYECKHE CBOMCTRA
METAILIOB bubmuoreka [JOK

44 ) . 19.02.2024 https://m.edso0.ru/00ael115
DNEKTPOXUMUYECKUHN PSIT 5
HaINpsHKEeHUH METAIIIOB -
O0611ue croco0nl
MOJTyYEHUST METAIIJIOB.
CunaBsl. Beraucnenus mo bubmunoreka IJOK

45 | ypaBHEHHSIM XMMHYECKHX 21.02.2024 https://m.edsoo.ru/00ae115
pEeaKIMil, eCIIM OJMH K3 6
pEareHToB COACPKHUT
npuMecu
IlonsTre o Koppo3uu bubnnorexa [OK

46 PP 26.02.2024 | https:/m.edsoo.ru/00ae127
METaJIJIOB g

Bubnunoreka IJOK
47 | IllemoyHble METAILIBI 28.02.2024 https://m.edsoo.ru/00ael4b
2

OKCHJIBI ¥ THAPOKCHIBI budmiorexa [JOK

48 P 04.03.2024 https://m.edsoo.ru/00ael14b
HATpUS U KaJIus )
Illenoyno3emenbHBIC bubnuoreka [JOK

49 | MeraIbl — KaabLMi U 06.03.2024 https://m.edso00.ru/00ael5e
MarHui 8

50 Baxneiimme coeuHCHNS 11.03.2024 bub6nunoreka [JOK

KaJIbIHS

https://m.edsoo.ru/00ael5e



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

[ee)

O0001IeHue n

51 . 13.03.2024
cucreMarmnialuda 3HaHUUu
JK&cTkocTh BOABI U bubmorera [OK
52 . g 18.03.2024 https://m.edsoo.ru/00ae188
CIOCOOBI €€ yCTpaHeHUs 5
ITpakTtuyeckas padora Ne 6 bub6muoreka IIOK
53 | mo Teme "KEcTKOCTH BOIBI 20.03.2024 https://m.edsoo.ru/00aelae
U MeTojIbI €€ ycTpaHeHus" 8
Bub6nunoreka [JOK
54 | AnromuHUR 01.04.2024 https://m.edsoo.ru/00aelc6
4
AmpoTtepHbIe CBOIMCTBA bubmorexa [JOK
55 P 03.04.2024 https://m.edsoo.ru/00aelc6
OKCH/JIa U THIPOKCH/IA 4
bu6mmoreka I[JOK
56 | XKemneso 08.04.2024 https://m.edsoo.ru/00ae1d8
6
OKcuipl, THIPOKCUIBI U bubnnoreka [HOK
57 | comu xene3a (II) u xxene3a 10.04.2024 https://m.edsoo.ru/00ae35e
( 6
gg | OOodmennen 5 15.04.2024
CHCTEMaTHU3allusl 3HAHUI
[Ipaktuyeckas padora Ne 7.
Pelere bu6nmoreka [JOK
59 17.04.2024 https://m.edsoo.ru/00ae3de

SKCIEPUMEHTAIBHBIX 3a7a4
o teMe «Baxuenmme

8



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8

MCTaJIJIBI 1 UX
COCANHCHU A

Beruncienus no
YpaBHEHUSM XUMHUYECKUX
peaxiui, ecim OJUH U3
peareHTOB J1aH B H30BITKE

bu6mmoreka I[JOK

60 22.04.2024 https://m.eds00.ru/00ael75
nJIn COIIep)KI/IT HpI/IMeCI/I. O
Brranciaenus MmaccoBoit -
JIOJTM BBIXOJ1A TIPOTYKTa
peaxiuu
gy | QOoOmennen § 24.04.2024
cucreMarus3anvs 3HaHUUu
Kontponbnas padora Ne4
62 o TeMe «BaxHelmme 90.04.2024
METAJLIBL U UX
COEIMHEHU)
BemecTBa u maTepuansl B bubmuoreka [{OK
63 [IOBCEIHEBHON XU3HU 06.05.2024 https://m.edso0.ru/00ae3f5
YyeJoBeKa 0
XUMHYECKOE 3arpsA3HEHNE Bubmorexa LHOK
64 . p 08.05.2024 https://m.edsoo.ru/00ae427
OKpY’KaroIen cpeibl 0
Ponp xuMuu B pellieHun Bubmaorexa IIOK
65 P 13.05.2024 https://m.edso0.ru/00ae427
9KOJIOTHUECKUX MPobIeM 0
66 PesepBHbIit ypoK. 15.05.2024 bubnnoreka LIOK

O060061EeHE U

https://m.edso0.ru/00ae0d0



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cucTeMaTH3alus 3HaHU! a
PesepBHbIi ypoK. bu6mumoreka [IOK

67 O6001menue u 1 20.05.2024 https://m.edsoo.ru/00adb33
cUCTeEMAaTH3aUA 3HAHUN c
Pe3epBHbIil ypoK. bubnnoreka [HOK

68 O06006111EeH1E U 1 22.05.2024 https://m.edsoo.ru/00ad9ch
cucTreMaTu3anusa 3HaHui 2

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O IPOLUECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVIS1 YHEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIeCTBO
«3narensctBO «IIpocBeenne»

» Xumus, 9 xnacc/ ,Kysnenosa H.E., Tutopa .M., I'apa H.H. Akunonepnoe

obmectBo «M3marenbctBO «IIpocBemienue

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
xumus. 8-9 knacesl Ky3nenosa H.E., Tutoa U.M., I'apa H.H.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

xumus 8-9 knaccel. nporpamma CD-auckom
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[JOKYMEHT MOAMWUCAH 3MEKTPOHHOM NOAMUCHIO
4OV "LLKOJIA "AL", XapuHa HaTtanbsi BnagucnasosHa, FeHepanbHbli AMpekTop 14.11.23 10:12 (MSK) MNpocTas noanucb




