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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWIl K pe3yJibTaTaM OCBOCHHUSI OCHOBHOMU
00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO O0IIIETO 00pa30BaHMsl, MPEICTABICHHBIX
B ®I'OC 00O, a Taxxe Ha ocHOBE (heaepanbHOM padouel mporpaMMbl BOCIIUTAHUS
U C Yy4€TOM KOHIEMIMHU TMpenojiaBaHusi y4eOHOro mpeaMera «XUMHS» B
oOpazoBaTeNbHBIX opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo XxuMuu Aa€T MpPENCTaBICHUE O IENAX, OOIIel CTpaTeruu
oOydeHHsi, BOCIHUTAHUS W Pa3BUTHSI OOYYAIOMIMXCA CPEACTBAMU Y4YEOHOTO
npeaMera, yCTaHaBJIMBAET 00s13aTEIbHOE peAMETHOE coJiepKaHue,
NpEeAyCMaTPUBAET pPACIpPENEICHUE €ro IO KiaccaM M CTPYKTYpUPOBAaHHE IO
pa3ienaM M TeMaMm IPOrpamMMbl MO XUMHH, ONPENEISIET KOJIMYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTepUCTUKHU COJIepKaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHS] XHUMHUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTO Tporecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanuzainuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a TaKKe TPeOOBaHMM K
pesynbpTaTam oO0y4eHHUs XUMUW Ha YPOBHE 1eJIeH M3yUeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IIO3HABATEJIbHOW JEATEIbHOCTU OOYyYalolierocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHMUSI.

3HaHUE XHMHHM CIYXUT OCHOBOW [l (OPMHUPOBAHUS MHUPOBO33PEHUS
o0ydJaromerocs, ero mpeacTaBICHUNH O MaTEPHAIILHOM €IWHCTBE MHpPA, BAKHYIO
poJib WrpaioT (GopMUPYEMbIC XHMHUEH NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
SHEPrUd U 00 SBOJIOLUMU BEUIECTB B MPUPOJIE, O MYTAX pPEUICHUs TI00aTbHBIX
npoOJjieM yCTOMYMBOTIO Pa3BUTHSI YEJIIOBEUECTBA — CBHIPhEBOM, SHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUUECKON 0€30MacHOCTH, MPOOIIEM 3[paBOOXPaHEHUS.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM Ui  CaMOpPa3BUTUS U
dbopMHpoOBaHUs KYJBTYpPbl JUYHOCTH, €€ 0011eH U PYyHKIIMOHAIbHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (POPMUPOBAHUE MBILIUICHUS M TBOPYECKUX CIOCOOHOCTEH
oOydJaronmxcsi, HABBIKOB HMX CAaMOCTOSATEIHLHOW  yd4eOHOW  JesTEeIhbHOCTH,
OKCIIEPUMEHTANLHBIX W HCCIICIOBATEIBCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITENbHOCTH;

3HAKOMUT CO CHEHU(UKON HAyYHOrO MBIIUICHUS, 3aKJaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €AUHCTBO MPUPOIBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUYU €CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarONTXCs;



crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHbIM 3HAHMSIM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJOTHYECKOE
o0Opa3zoBaHue 00yUJarOIIHUXCS.

JlanHble HampaBlieHUs B OOYYEHHM XUMHMH OOECNeYMBaIOTCs CcrHelupuKon
colepXaHusi y4eOHOro mpeaMera, KOTOPBIA  SIBJISETCS  MeNaroru4ecku
alalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMpPEACIEHHOM 3Tare e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOT'O 00IIer0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHE OOYyYalOUIMMHUCS CHCTEMbl MEPBOHAYAIBHBIX IMOHATUNA XHWMHH, OCHOB
HEOPTaHMYECKOM XHMHMM H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATUN
OPraHUYECKON XUMHH.

CtpyKkTypa coaepxaHHsl MpOrpamMMbl MO XUMHUHU C(HOPMUPOBAHA HA OCHOBE
CHUCTEMHOTrO mnoaxona K €€ mzyudeHuro. ColepraHHe CKIIAJbIBAETCS W3 CHUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKON
peakiuu. OOe O3TU CUCTEMBl CTPYKTYPHO OpraHH30BaHbl [0 MPUHLUITY
NIOCJIEIOBATEIBHOIO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX IPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /I. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOMN CBSI3H;

— TMpelacTaBieHUd 00 BIEKTPOJUTHYECKON JHUCCOLMAllMM BEUIECTB B
pacTBopax.

TeopeTnduecknue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJIHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHSASI PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOWCTB,
CTPOCHUS U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS U MOJYYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MPEACTABICHUS] O XUMHYECKON COCTABIIONIEN HAYyYHOW KapTUHBI MUpA B JIOTHKE
€€ CHCTEMHOM MPUPOJIbl, IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBICUCHHEM 3HAHUU W3
paHee M3Y4YEHHBIX yueOHBIX MpeaMeToB: «Okpyxaromuid mupy», «buonorus. 5-7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHMH XUMHUHM MPOUCXOAUT (HOpPMUPOBAHHE 3HAHUH OCHOB
XMMHYECKOM HAyKH KaK OOJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUECKOU
NEATEIbHOCTH YEJIOBEKA M KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOU KYJIBTYpPBIL. 3a7a4ua
y4eOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUNA —
BaKHEUIIUX (PAKTOB, MOHITHI, 3aKOHOB ¥ TEOPETUUECKUX MOJIOKEHUM, JOCTYITHBIX
00001IeHnT MHUPOBO33PEHUYECKOTO0 XapaKTepa, si3blka HayKH, B MPHUOOIIEHUH K



HAyYHBIM METOJAaM TIO3HAHUS MPHU U3YYCHUHU BEIIECTB U XUMUYECKUX PEAKIU, B
(GbopMHUPOBaHNUY U PA3BUTUU MO3HABATEIHHBIX YMEHHUIA U MX TPUMEHEHUU B YIEOHO-
MO3HABATENILHON M Y4eOHO-UCCIIeI0BATEIbCKON EeATeTLHOCTH, OCBOCHUU TPABHII
0e301acHOro 0OpaIIeHNs C BEIECTBAMH B TIOBCETHEBHOM JKU3HHU.

[Tpu w3ydeHUn XMMHHU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUSI BaXKHOE
3HAYCHHE MPUOOPEITN TaKue IeNH, KaK:

— (¢dopmupoBaHHEe WHTEIUICKTYadbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIHPHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM aTalTUPOBATHLCS K OBICTPO MEHSIOIMIUMCS YCIOBHUSIM KU3HU;

— HampaBJICHHOCTh OOYy4YEeHUS HA CHUCTEMAaTHYECKOE MPUOOIICHHE
o0ydJaronmmxcsi K CaMOCTOATEIbHON ITO3HABATEIIbHONW NIEATEILHOCTH, HAyYHBIM
METO/JaM TO3HaHUs, (GOPMHUPYIONMM MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— o0ecredeHue yCIOBUM, CIIOCOOCTBYIOMUX MTPUOOPETEHHIO 00YyYarOIUMUCS
OTIbITa PA3HOOOPA3HOW MESITEIBHOCTH, TMO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUYEBBIX KOMIICTEHIMH), MMEIOIUX YHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB JIEATEIHHOCTH;

— ((dopmupoBanue oOmel (QYHKIIMOHATBHOW H €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM UYHCJIE€ YMEHHHA OOBSICHATH W OLIEHWBATH SIBICHUSA
OKPY’KAIOIIET0 MHpa, WCIOJBb3YS 3HAHHUS W OIBIT, MOJYYCHHBIE TMPU H3yYCHUH
XUMUH, MPUMEHSITh UX TPU PEIICHUH TTPOOJIEM B IOBCETHEBHOW KU3HU U TPYAOBOU
NEeSATEeITLHOCTH;

— (QopmupoBaHue y OOydYalomUXCs T'YMaHUCTUYECKHMX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XUMWYECKUX 3HAHWN IS BBIPAOOTKH OSKOJOTHUYECKU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYMOBOH MESITEIHHOCTH B TIIENSIX
COXPaHEHUs CBOETO 37I0POBbsI U OKPYXKAIOIICH MPUPOTHON CPEIIbI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEW K CAaMOKOHTPOJIO H
CaMOBOCITUTAHMIO HAa OCHOBE YCBOEHHS OOIICYETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMUIS M HANpPaBIEHHOCTH JabHEHIIIETO
00yueHus.

O011ee 9nco 4acoB, OTBENEHHBIX I U3YYCHHS XUMUU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanwmsi, coctaBisieT 136 gacoB: B 8 kiacce — 68 dacoB (2 daca B
HeJeno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIO).



Peanu3anus BoCIMTATEJIBHOI0 KOMIIOHEHTA HA YPOKaxXx XUMHUH

(dbopMHUpOBaHUE POCCUMCKUX TPATUITMOHHBIX TYXOBHO-HPABCTBEHHBIX U
COIIMOKYJIbTYPHBIX [IEHHOCTEW, IEHHOCTHOTO OTHOILICHHUS K
OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY ¥ HAYYHOMY HACIIEIUIO,
MNOHMMAHUS 3HAYEHUSI XUMAYECKON HAYKHU B )KU3HU COBPEMEHHOTO
o011ecTBa, COCOOHOCTH BJIAJIETh JOCTOBEPHON MHGOpMALIHEH O TepeT0BbIX
JOCTUKEHUSX U OTKPBITUAX MUPOBOM U OTEYECTBEHHOM XUMMUM;
BOCIIUTAHUE Y YUYAITUXCS JOTUUECKON KYIbTYPbl MBIIIUICHUS, CTPOTOCTH U
CTPOMHOCTH B YMO3AaKJIFOUEHHUSX;

MO3HABATEJIbHbIC MOTUBbI, HAIIPABJICHHBIE HA MOJyY€HUE HOBBIX 3HAHU MO
XUMUH, HEOOXOIUMBIE TSI OOBSICHEHHS HAOJI01aeMBIX MPOIIECCOB U
SIBJICHUM, IO3HABATEIHHON, WH()OPMAITMOHHON 1 YU TATEIIbCKOW KYJIBTYPHI;
CIIPABEIJIMBOCTD U YECTHOCTD.



COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIe XUMHYECKHUE TOHATHS

[Ipenmer xumuun. Ponb XMMUM B )KU3HH YEIOBEKa. XMMHS B CHCTEME HayK.
Tena u BemiecTBa. PU3NYECKHE CBOWCTBA BELIECTB. ATpPEraTHOE COCTOSIHUE
BellecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BELIECTBA U CMECH.
CriocoObl pa3zeseHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CoKHBIE BellleCcTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudaeckas hopmyra. BanreHTHOCTh aTOMOB XMMHYECKUX JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cOCTaBa BemiecTB. OTHOCHUTENbHAsA aTOMHass Macca. OTHOCUTENbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTA B COEIUHEHHH.

KomnuectBo Bemiectsa. Mosb. MonsipHas macca. B3aumocBsA3p KOJIM4YECTBa,
MacChl M 4YHCJIAa CTPYKTYpPHBIX eIWHUI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHUH.

@u3NYeCKUe U XMMHUUYECKUE SABJICHUSA. XUMHUUECKasl peakuus U €€ MPU3HAKH.
3aKOH COXpaHEHHUs MacChl BeIEeCTB. XMMHUUYecKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KECHUSI, 3aMEIICHUS, OOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOMU, MpaBujiaMu paboThl B JabopaTopuu U
npuémMamu oOpalleHus ¢ JIabopaTopHbIM O00OpPYOBAaHUEM, U3YUEHUE U OINHUCAHUE
bu3nUecKkux CBOMCTB 00pa3ll0B HEOPraHMYECKUX BELIECTB, HAOJIIOJECHUE
bu3ndeckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYTIKE,
KUIIEHUE U KOHJEHCALMs BOJbI) U XMMUYECKHX (FOPEHUE CBEUU, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE Mejla ¢ KUCJIOTON) SBJICHUM, HAOII0/ICHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHMS XMMHUYECKUX peakiuil (pa3iioxkeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (II) npu HarpeBanuu, B3auMoJIeCTBUE kele3a ¢ pacTBopom conu meau (1),
W3Y4YEHUE CIOCOOOB PA3JIEICHHs] CMECEH: C MOMOINbI0 MarHuTa, (GUIbTPOBAHUE,
BBITIApWBaHUE, JUCTUUIAIMS, XpoMaTorpadusi, mpoBeeHUEe OYUCTKH MTOBAPEHHON
coNM, HaOJIOJICHWE W  OMNHUCAaHUE  PE3yJbTaTOB  NPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUSI MAacChl, CO3JaHUE MOJEJIEd MOJIEKYJ
(IIapoCTEepKHEBBIX ).

Baxkueiue npeacraBuTe M HEOPraHUYECKUX BelleCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — 3eMEHT U MpoCTOe
BelecTBo. HaxokneHuwe kuciopoga B MpUpoAe, (PU3MYECKHEe U XUMHUYECKUE
cBoiictBa (peakmuu ropeHus). Oxcupapl. [Ipumenenue kucmopona. CrocoObI
MOJYYEHUS] KHUCIOpOJa B Jaboparopud U HOpOoMbIIUIEHHOCTUH. Kpyrosopor
Kuciopoaa B mpupoze. O30H — aioTporHas MoAupUKaIs KUCI0poaa.



TennoBoit 3¢(deKT XUMHUECKON peaklnud, TePMOXHMUYECKUE YpaBHEHHS,
9K30- M JHAOTEPMHUYECKHE peakiuu. TOIIMBO: yrojib W METaH. 3arps3HEHue
BO3lyXa, YCWJICHHE MAPHUKOBOTO 3(pekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u npoctoe BeuecTBo. Haxoxaenue Bogopoaa B Npupoze,
bu3nYecKue 1 XuMUYECKHUE CBOMCTBA, IPUMEHEHUE, CTOCOOBI ToTyueHusl. Kucnotsl
Y COJIN.

Mosnsipabiii 00BEM Ta30B. Pac4€ThI M0 XUMUYECKUM YPaBHECHUSIM.

dusnueckue cBoucTBa BOAbl. Boma kak pacrtBopurenb.  PacTBOpBI
HacellieHHbIE M HEHACBIIIEHHBIE PACTBOpPBI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBast 10Jis1 BEHIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJbI. OCHOBaHMS.
Ponb pacTBOpoB B Npupoje U B KU3HU 4esoBeka. KpyroBopoT BOJbI B MPUPOJIE.
3arpsi3HeHHe NpUPOHBIX BoJI. OXpaHa U OUUCTKA MPUPOIAHBIX BOJI.

Knaccudukanusa neopranndeckux coenuHenuit. Oxcuawl. Knaccudukarms
OKCHUJIOB:  cojieoOpa3ytome  (OCHOBHBIE, KHCIOTHBIE, aMQOTepHbIE) U
HecosieoOpasyromue. Homenkmnatypa oxcugoB. Dusndeckue ©W XUMHUYECKUC
CBOMCTBA OKCHIIOB. [lonyueHune okcuaos.

OcHoBanus. Kmaccudpukanmst ocHOBaHW: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. Homenkiatypa ocHoBaHui. PU3UYECKME U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lonmydyeHne OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinor. @usndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psanm aktuBHOocTM MetaimoB H. H. bekerosa.
[TosrydyeHue KUCIOT.

Conu. Homenknatypa cosieil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJICH.
[Tosyuenue conen.

['eHeTnueckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONPENEIICHUE COJEPKAHU KUCIOPOJa B BO3IyX€E, IMOJyUYECHHE,
coOupaHue, pacno3HaBaHWE M HW3YYEHUE CBOWCTB KHUCIOpOAa, HaOJ0/IeHHe
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM H YCIOBHUS BO3HHUKHOBEHUS U
IpeKpanieHus ropeHus (1moskapa), 03HaKOMJIEHUE ¢ 00pa3IiaMy OKCHJIOB U OTIMCAHUE
WX CBOWCTB, IOJy4YeHUE, COOMpaHUE, pACMO3HABAHMUE W W3YYCHHE CBOMWCTB
BOJIOpoJia (ropeHue), B3auMoieicTue Bogopoaa ¢ okcuaoM meau (1) (BozmokHO
WCIIOJI30BaHUE BUJICOMATEPUATIOB), HAOIIOIEHHE 00pa3II0B BEIIECTB KOJIUYECTBOM
1 Momb, uCCIENOBaHHE OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C Pa3THMYHON
PacTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C ONPENEIEHHOW MAaCcCOBOM JOJIEU
pPacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJBI C MeETaUIaMu (HAaTpUEM H
KaJbllieM) (BO3MOXKHO HCIIOJIb30BaHUE BHUEOMATEpPUATIOB), HCCIEIOBAHUE
00pa3I0B HEOPTAHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOJIOICHUE U3MEHEHUS
OKpacCKu MHANKATOPOB B pACTBOPAX KUCIIOT U IIEIOYEH, N3yUeHHE B3aUMOJIEUCTBUSA



okcuna meau (II) ¢ pacTBopoM CepHOM KUCIOTHI, KUCJIOT C METaJlJIaMHU, pPEeaKIUn
HEUTpaNIU3alUU, MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHE OJHOIO
MeTaJula APYTUM U3 PacTBOPA COJIU, PEIICHUE IKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«BaxkHenme Ki1accbl HEOPraHMYECKUX COCAUHEHUI.

HHepuoauueckuii 3axkoH u Ilepuoguuyeckass cucreMa XUMHYECKHUX
yiemMenToB JI. U. MengeneeBa. Ctpoenne aroMoB. XHMMHYECKasl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMKM XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX AJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMENbHbIE METaLIbl,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpblEe 00pa3yloT aM()OTEpHbIE OKCUIBI
Y TUJIPOKCUIBI.

[lepnonnueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menpneneesa. KopoTkonepuoanas u qiauHHonepuoaHas hopmsl [lepuoauyeckoit
cucrtembl xumudeckux anemeHtoB . M. Mengeneesa. Ilepuonbl W rpyImbl.
OU3NYECKUN CMBICI NOPSAKOBOTO HOMEPA, HOMEPOB MNEPUOAA U TPYMIIbI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3oTonbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0OYeK aToOMOB TMepBbIX 20 XUMHUYECKHX  JJIEMEHTOB
[Tepuomnueckon cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA I10 €ro MoJiokeHuro B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH WM3MEHEHUs pPaJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYIIIAM U IIEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leprnoanyeckoil CUCTEMbI XUMHUECKUX
AJIEMEHTOB I Pa3BUTUsS Haykh W mnpaktuku. [l. M. MenneneeB — y4y€HbIM U
IpAKIAHUH.

Xumuyeckass cBA3b. KoBajneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Iponiecchl OKMCIIEHUSI U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4deHHe OoOpa3loB BEIIECTB METAUIOB W HEMETAJUIOB, B3aWMOJCHCTBUE
TUJIPOKCUIA LIMHKA C PACTBOPAMHM KHUCIOT W WIEJIOYEH, IMPOBEACHUE OMBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiiiu pa3ioKeHUsl, COSUHEHU).

Mescnpeomemmnbnie ceasu

Peanu3zanust mMeXOpeAMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHU B 8 Kiacce
OCYILECTBIISIETCS Yepe3 MCIOJb30BaHUE Kak OOIIMX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIONIMXCS CUCTEMHBIMH ISl OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.



OO0mue ecTeCTBeHHO--HAYYHbIE TIOHSTHS: HAy4HbIN (aKT, TUTIOTE3a, TEOPUs,
3aKOH, aHalnW3, CHHTE3, Kilaccu(uKanus, TMepuoIudHOCTh, HaOII0ICHUE,
DKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusukKa: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUI, U30TOIIBI,
PaIOaKTUBHOCTb, MOJEKYJIa, AJIEKTPUUYECKUN 3apsiji, BEIIECTBO, TEJIO, O00BEM,
arperaTHO€ COCTOSIHHE BEIIeCTBa, Tra3, (U3UYECKUE BEIMYHMHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1b1, COJHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TTOPO/IbI, MTOJIC3HBIC
HCKOIIa€MbI€, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKas] peaKUMs

[Tepuonnueckuii 3akoH. [lepuoguueckas cucteMa XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHHUM CBOWCTB
XAMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX NMEPUOIOB, KAIHS, KAIBIUA U UX COCTUHCHUIN
B COOTBETCTBUU C IIOJIOKECHHEM »JJEMEHTOB B llepuomnueckor cucreme u
CTPOCHHUEM KX aTOMOB.

Crpoenue BemiecTBa: BHUJbI XMMHYECKOW CBS3U. THUMBI KPUCTALIMYECKHUX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukainys u HOMEHKIaTypa HEOPTaHWYECKUX BEMIECTB. XUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PpAa3JWYHBIM KJacCaM HEOPTraHMYECKUX
COCIMHEHU, TEHETUYECKas CBA3b HECOPTAHUYECKUX BEILIECTB.

Knaccuduxanys XuMUYECKUX PEeaKIIUi MO pa3IuYHbIM MPU3HAKaM (110 YHUCITy
W COCTaBy YYacCTBYIOIIMX B pEaKIMU BEIIECTB, MO TeIioBoMy 3ddexrty, mo
U3MCHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, MO0 OOpPaTUMOCTH, TIO
y4acTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE
ypaBHEHHS.

[Tonsitue o ckopoctu xumuueckoil peakuuu. [lonsiTue 00 OOpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusiX. [IoHsITHEe 0 TOMOTE€HHBIX M Te€TEPOTE€HHBIX
peakuusx. [lonsarne o karammse. [loHsTre 0 XuMH4YeCKkOM paBHOBecUU. DAKTOPBHI,
BJIUSIIOIIME HAa CKOPOCTh XUMHYECKOW pEaKIUMW M TOJO0XKEHUE XHUMHUYECKOIO

paBHOBECHS.
OKUCAUTENPHO-BOCCTAHOBUTEIbHBIE ~ pEaKLWH,  JJIEKTPOHHBIA  OamaHc
OKHCJINTEIIbHO-BOCCTAHOBUTEIIBHOM  PEAKLIHM. CocraBneHue  ypaBHEHUH

OKHUCJIUTEIIFHO--BOCCTAHOBUTEIILHBIX ~ pPEaKIWid C  HCIOJIb30BAaHHEM  METO/a
AJIEKTPOHHOTO OajaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonbl, aHMoOHbl. MeXaHW3M AUCCOLMALIMKM BELIECTB C PA3JMYHBIMU BHJIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanuy. CUIbHBIE U CIA0BIE SJIEKTPOJIUTHI.

Peakuny noHHOro oOMeHa. Y cinoBus NpOTEKaHUs peakluii HOHHOIO OOMEHa,
IIOJIHBIE WM COKpAalIEHHbIE MOHHBIE YypaBHEHHs peakuuid. CBoilicTBa KHUCIOT,
OCHOBAaHUH U COJIEH B CBETE MPEICTABICHUIA 00 3JIEKTPOTUTHUECKON TUCCOIHALINH.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHATHE O THApONIM3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJEISAMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX
BEUIECTB — METAJUIOB U HEMETAUIOB (rpadura M anmasa), CIO0XKHBIX BEIIECTB
(XJopuaa HaTpus), UCCIAEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON PEaKIUU OT
BO3JICICTBUS  pa3iMyYHBIX (PAKTOPOB, HCCIECIOBAHHE  AIIEKTPOIPOBOIHOCTU
PacTBOPOB BELIECTB, IpOLECCa AUCCOLUALIMHN KUCIIOT, LIEJI0YEN U coJiel (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MATEPUATIOB), IPOBEJIEHHUE OIBITOB, HILTIOCTPUPYIOLINX
OpU3HAKKW TPOTEKAaHUS peakluii HOHHOro oOMeHa (0Opa3oBaHHE OCAaJKa,
BbIJIEJICHUE Ta3a, OOpa3oBaHHE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIUN (TOpPEHHE, PEAKUUU PA3I0KEHUs,
COCIMHEHMSI), PpACIO3HABAaHWE HEOPraHMYECKMX  BEHIECTB C  MOMOUIBIO
KaueCTBEHHBIX PEaKIMil Ha MOHBI, pEHICHUE IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTtanibl 1 MX cOeIMHEHUA

OOmast xapaktepuctuka ranoreHoB. (OCOOCHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHble cTeneHu okuciaeHus. CTpoeHue U (PU3MUECKHe CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XUMHUUYECKNE CBOKMCTBA HA IIpUMeEpeE Xjopa (B3auMoAecTBHE
C MeTajylaMH, HeMeTaulaMu, mienodamu). XiopoBoaopor. CosisiHas KHCIIOTA,
XMMHWYECKME CBOWCTBA, IIOJy4ye€HHE, IpuMeHeHue. [JlencrtBue xyopa W
XJIOPOBOJOPO/Ia Ha OPTAHU3M YeJIOBEKa. BaykHeNIIne XJI0pUAbl U UX HAXOXKICHHUE B
npUpoe.

OOwmast xapakTepuctuka 31eMeHTOB VIA-rpynmnbl. OCoOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHune u (u3NYECKUe CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOJIa U Cepbl. AJIOTPOIHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XUMHUYecKue cBOMCTBa cepbl. CepoBOOpO, CTpOeHHUE, (U3HUECKUe U
XUMUYECKHEe CBOMCTBA. OKCHUIABI CEPbl KaK MPEICTABUTENIN KHCIOTHBIX OKCHIOB.
CepHas kucioTa, pu3nueckrue 1 XUMHYECKHUe CBOMCTBA (00I1e KaK MpeICcTaBUTENs
KJjlacca KHUCIOT M crnenuduyeckue). XUMHUUECKUE PEaKIMU, JieXkKallle B OCHOBE
IPOMBIIIJIEHHOTO CIoco0a MOJy4eHHusl CepHOil kucnoTel. IlpuMeHnenue cepHoi
KUCIOThl. CONM CEepHOM KHUCJIOTHI, KAayeCTBEHHAs peakius Ha CyJb(aT-HOH.
Haxoxnaenue cepsl U €€ COCOUHEHUN B INPUPOJE. XHUMHUYECKOE 3arpsi3HECHUE
OKpY’KaIOIIe Cpelbl COCIMHEHUSIMU Cepbl (KUCIOTHBIE [OXIU, 3arpsi3HEHHE
BO3]lyXa U BOJOEMOB), CITOCOOBI €T0 TPEIOTBPAIIICHHS.



OOmas xapaktepucTuka 371eMeHTOB VA-rpynmbl. OcoOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIE CTEMEHH OKUCICHUA. A30T, paclpocTpaHEHHE B MPUPOJIE,
duznyeckue u XxuMudyeckue cBoiictea. KpyroBopot a3ora B mpupoae. AMMuUak, ero
bu3nUecKkue 1 XMMUYECKHUe CBOMCTBA, MOJydeHue u npuMmeHeHue. Conu aMMOHUS,
ux GU3MYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THas KHCJIOTa, €€ ToJiydeHHe, (PU3UYECKUe M XUMUYECKUE
CBOMCTBa (00mME Kak TMPEACTABUTENS Kiacca KHUCIOT W CHEIUpUYECKUE).
Hcnonb30BaHre HUTPATOB U COJICH aMMOHMS B KAUECTBE MUHEPATIbHBIX yA00pEHUM.
XHUMHUECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IM, 3arpsi3HEHUE BO3[yXa, MOYBBl M BOJOEMOB). Docdop, alIOTPOIHBIC
moaudukammu docdopa, uznueckre U xumudeckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucinota, HU3NIECKUEC W XUMUYECKHUE CBOICTBA, MOJTy4YEHUE.
Hcnonb3oBanue (hochaTtoB B KauecTBE MUHEPATbHBIX YA0OPEHUH.

O6mast xapakrepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTEPHbIE CTENICHH OKUCIICHUS. Y TIEPO, aJUIOTPOITHBIE MOAU(PUKALINH,
pacrnpocTpaHeHHe B Mpupoze, pusnueckrue u XMMHUUECKHUE CBOMCTBA. ACOpPOIIHS.
Kpyrosopor yrnepoga B mnpupone. Oxcuabl yriaepoaa, uX (QHU3MYECKHE H
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPraHU3Mbl, [OJyYE€HUE U
NPUMEHEHHE. JKOJIOTHUYECKUE MPOoOJIeMbl, CBSI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUMOTE3a II00ATbHOrO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIN 3(QekT. YronbHas
KHCIIOTa U €€ COoiu, WX (PU3NYecCKne W XUMHYECKHE CBOWCTBA, MOJyYCHUE U
npuMmenenne. KauecTBenHass peakius Ha KapOoHaT-uoHBL Mcmonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, POMBITINIEHHOCTH U CETCKOM XO3S1CTBE.

[lepBoHavasIbHbBIE MTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yraeposaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, dTaHOJ, TIMLEPUH, YKCYCHas! KUCIIOTA).
[IpupomHble HWCTOYHUKH YTJIEBOJOPOJOB (Yrojib, TPHUPOIHBIM Ta3, HEPTH),
MPOAYKTBI WX TepepaboTku (OEH3WH), WX POJb B OBITY U MPOMBIINLICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPAX, O€JIKaX, yriIeBoJax — U UX
poii B JKM3HU UeJOBeKa. MaTepuaibHOE €IWHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCIUHEHHUM.

Kpemuuii, ero ¢Qusmueckue M XUMHYECKHE CBOWCTBA, MOJIY4YEHHE U
npumeHeHue. CoeMHEeHUs KpeMHUS B nipupoie. O01me npeacTaBieHus 00 OKCHUIe
kpeMmuus (IV) u kpemuueBoit kucinore. CUIMKaThl, UX UCIOJIB30BAHUE B OBITY, B
MIPOMBITIIUICHHOCTH. BaKHEHIe CTpOUTENbHbIE MaTepHualibl: KEpamMHuKa, CTEKJIO,
IIEMEHT, OeToH, >kene300eToH. [IpobOmeMbr 0e30macHOTO  MCIMOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAaJIOB B MOBCEAHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4yeHue 00pa3OB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIMN HA XJIOPHUI-UOHBI U HAOIIOACHUE MPU3HAKOB



WX TIPOTEKAHWs, OIBIThI, OTPAKAMOIIKE (PU3NUECKHE W XHUMHYECKHE CBONCTBA
rajoreHOoB M HX COEIUHEHUH (BO3MOXXHO HCIIOIb30BaHUE BHUIECOMATEPHUATIOB),
03HaKOMJIEHHE ¢ 00pa3iiaMu XJIOPHUIOB (TaJOTEHUIOB), O3HAKOMJICHHUE C 00pa3iaMu
ceppl M €€ COEOUHEHUSAMH (BO3MOXHO UCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
HaOJI0ICHUE TIpoliecca O0YTIIMBaHUA caxapa Moj IeMCTBUEM KOHLIEHTPUPOBAHHOU
CEPHOI KUCIIOTHI, U3yUYE€HNE XUMUYECKUX CBOMCTB pa30aBIeHHON CEPHOM KUCITOTHI,
MIPOBE/ICHNE KAaYeCTBEHHON PEAKIMU Ha CyJb(aT-uoH ¥ HAOMIOACHUE TTPU3HaKa e
MPOTEKaHMs, O3HAKOMJICHHE ¢ (PM3MYECKUMHU CBOWCTBaMU a3oTa, (ocdopa u ux
coeMHEHUM (BO3MOXXHO HCIOJBb30BAaHUE BHACOMATEPHUAIOB), 00pa3iaMi a30THBIX
u ocopHBIX ynoOpeHui, MoayueHue, coOupaHue, pacro3HaBaHHE M U3Yy4YEHUE
CBOWCTB aMMHUaKa, MPOBEJACHHWE KAYECTBEHHBIX pPEaklWil Ha HOH aMMOHHS U
dochar-noH W W3yUYeHHE TPU3HAKOB WX MPOTEKAHUS, B3aUMOJCUCTBUE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTBHI C MeIb0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HU3YYEHUE MOJENEeH KPUCTAUIMYECKUX PEIIETOK aaMasa,
rpaduta, (QyiepeHa, O3HAKOMIIEHHE C MPOIECCOM aJCOpPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIJIEM W YCTPOWCTBOM MPOTHBOTa3a, IOIY4YEHHE,
coOupaHue, paclo3HABaHWE M M3Y4YEHUE CBOWMCTB YTJIEKUCIIOTO rasa, MpOBEICHUE
KaueCTBEHHBIX PEAKIMA Ha KapOOHAT M CHJIMKAT-WOHBI U U3YyUYEHHUE MPU3HAKOB UX
MPOTEKAHMS, O3HAKOMJIEHHE C MPOAYKIHUEH CHIMKATHOW MPOMBIILICHHOCTH,
pelIeHrEe SKCIEPUMEHTAIBHBIX 3a7ad Mo TeMme «BakHeillne HeMeTalbl U X
COETMHEHUSD.

MeTaJibl 1 MX COeIMHEHUS

OO61mast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux mnonoxeHusa B Ilepuonnyeckor cucremMe XUMHYECKUX 3neMeHToB [[. U.
MenneneeBa u crpoeHus aToMoB. CTpoeHue mMeTamuioB. Meramnuyeckasi CBA3b U
METAJUIMYECKas  KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMHUYECKUH  psll
HaIpsDKeHUN MeTaioB. u3znueckue U XMMHUYECKHE CBOMCTBAa MeTayioB. OO0Iue
CHoCcOObI MOdy4YeHusi MeTauioB. [loHSATHE O KOpPpO3MM METauIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOppo3uu. CriiaBel (CTalb, YyTYH, JIOPATIOMUHHM, OpOH3a)
Y UX PUMEHEHUE B OBITY U TIPOMBITIUICHHOCTH.

[Ilenounsie mMeTambl: nonoxeHue B llepuognueckon cucteMe XMMHYECKUX
anemeHntoB /. M. MenzaeneeBa, CTpO€HHME MX AaTOMOB, HAXOXKJICHUE B IIPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumepe HaTpus U Kaius). OKcuiabl u
TUAPOKCUIBI HATpuss W Kanus. [IpuMeHeHHe WIENOYHBIX METalIOB M HX
COCJIUHEHUU.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii M KaJblMW: IIOJIOKEHHE B
[Tepuoanueckon cucreMe XumMru4ueckux 3yeMeHToB . . MenaeneeBa, ctpoeHue nux
aTOMOB, HaXOXJEHUE B Ipupoe. PU3NUeCKUe U XUMUYECKUE CBOMCTBA MAarHus U



KaJiblusl. BaxkHeiiire coeJuHeHns! KanbIus (OKCU, TUIPOKCU/I, colin). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmroMHuHMIL: TIoJI0keHUE B [lepruoanyeckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. PU3nuecKue u
XUMHUYECKHE CBOMCTBA aTtOMUHUS. AM(POTEpHBIE CBOMCTBA OKCUAA U TUAPOKCH]IA
ATFOMHUHMUSL.

Kenezo: nonoxenne B [lepuognueckon cucreMe XUuMHUYECKUX JIEMEHTOB /.
. MengeneeBa, CTpoeHME aroma, HaxoXIeHUEe B mnpupone. Dusznyeckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKkcuibl, TuApoKCcH bl U coiu xenesa (1) u sxenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ O0Opa3laMu METaIOB W CIUIaBOB, WX (U3HUUYECKUMU
CBOMCTBaMM, M3y4YEHHE  pPE3yJbTaTOB  KOPPO3HUH  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCHU[A
KIbIIUSI W HATpus C BOJIOM (BO3MOMKHO HCIIOJb30BAaHUE BHUACOMATEPHUAIIOB),
UCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, IpOIlEcCa TOPEHUS KeJe3a B KUCIOPOJIe
(BO3MOKHO  HCHOJIb30BAHME  BHUJIECOMATEPHUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIuii Ha MOHBI: MarHus, KaJblMsl, aTFOMUHUS, ITMHKA, *Kese3a (1)
u xenesa (II), menu (II), HaOmromeHWE W OMHMCaHWE IPOIECCOB OKpaIMBaHUS
IJJaMEHH MWOHAaMU HATpus, KaJus W Kalblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEAOBaHNE aM(DOTEPHBIX CBOWCTB THAPOKCHIA ATTFOMUHUS U
TUIPOKCUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/lau mo TeMe «BakHeiime
METAJITbI U UX COSTUHEHUS.

XUMHUSA U OKPYKAOLIAs cpeaa

BemecTtBa m Marepuanbl B IOBCEJHEBHOW JKM3HU YEJIOBEKA. be3omacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XUMHUYECKUX 0KOrax U OTPABIICHUSIX.

XHUMHUECKOE 3arps3HeHUe OKpyXaroled cpeabl (mpeaeibHas AOMyCcTUMas
KOHIIeHTpanus BemiecTs, naiee — [1/IK). Ponb xuMun B pelieHHH 3KO0JIOTHYECKUX
npobJieM.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEpPHbIE
MaTepuabl).

Mescnpeomemmnbnie ceasu

Peanuzanuss mMeXOpeaMETHBIX CBSI3€M MpU KM3YyUYEHUM XUMHUU B 9 Kiacce
OCYILIECTBIISIETCS 4Yepe3 HCIOJb30BaHWE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SBISIOIIMXCS CUCTEMHBIMH ISl OTAEIBbHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOT'O LINKJIA.



OOmue ecTeCTBEHHO-HAYUYHBIC TMOHSATHUS: HAy4YHBINH (DakT, rUmoTe3a, 3aKOH,
TEOpWs, aHallM3, CHUHTE3, KiacCUpUKAKsI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJENb, SBIICHHE, IMMAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPUAITHI.

dusuka: MmaTepusi, aTOM, AIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJTU/I, H30TOIIBI,
PaOaKTUBHOCTD, MOJICKYJIa, AIIEKTPUUCCKUM 3aps, MIPOBOJTHUKH,
MOJIyIIPOBOJHUKH, JTUAJIEKTPUKHA, (POTOIIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, Ta3, PaCTBOP, pACTBOPUMOCTH, KPUCTAJINYECKAs
peméTka, CruiaBbl, (pU3MYECKHE BEJIMYMHBI, CAMHUIIBI U3MEPEHHUsS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COITHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yAOOPEHUS, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MUTATEIHLHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaJIbl, TOPHBIE TOPOBI, TIOJIE3HBIC
HCKOTIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBILIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHSA MPOTPAMMBI OCHOBHOTO OOIIETro
o0pa3oBaHMUsl JOCTUTAIOTCS B XOJ€ OOYy4YEeHHs] XMMHH B €IMHCTBE Y4YEOHOH U
BOCIIUTATEIIbHOU JEATENBHOCTH B COOTBETCTBUM € TPAJULMOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMHM, IPUHATHIMU B
oOlIecTBE MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpOIEccaM
CaMOITIO3HAHUs, CAMOPA3BUTHUS U COLMATM3AINH 00YyYarOINXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYyYaIOIIUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTAUN W
PaCLIMPEHME OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) maTpMOTHYECKOr0 BOCIIMTAHUA:

LEHHOCTHOI'O OTHOILIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
U Hay4YHOMY HACJEIHI0, NMOHMMaHUS 3HAYEHHUS XHWMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOr0 OOIIECTBAa, CIOCOOHOCTH BJIAJETh JTOCTOBEPHOW HMHQOpMaluei o
IIEPENOBBIX JOCTH)KCHUSX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XWUMUH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTpPOMCTBE MHUpa U O0IIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IMpPaBHIAX MEXIJIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTU B OOILLECTBEHHO
IOJIE3HOH,  Y4eOHO-HMCCIEN0BaTENbCKOM, TBOPUECKOM W JAPYTHX  BUAAX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JAESITENBbHOCTH MpU
BBIMIOJITHEHUHM Y4E€OHBIX, ITO3HABATEIBHBIX 3aja4, BBIMNOJHEHHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aMOITOMOIIY B POLIECCE 3TOM yUEOHOM NeATEIBHOCTH, TOTOBHOCTH OLICHUBATH
CBOE IMOBEJECHUE M TMOCTYIKM CBOMX TOBApUILEH C MO3ULUUU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C YUETOM OCO3HAHUS NOCIEACTBUN MTOCTYIKOB,;

3) HEHHOCTH HAYYHOI'0 NO3HAHUSL:

MHUPOBO33pPEHUYECKNE TPEICTABICHUS O BEIIECTBE M XMMHUUYECKOW pPEaKLUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBIAIOLINE
OCHOBY ISl IOHUMAaHMs CYIIHOCTH HAay4HOH KapTUHBI MUpa, IpeACTaBiICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS NPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUHU B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWUM II0
XMUMHH, HEOOXOOUMbIE Il OOBSCHEHUs HaOJII0JAaEMbIX MPOLIECCOB U SIBJICHMI,
M03HABATEJIbHON, MHPOPMAIIMOHHON W YHUTATENbCKON KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM paboOThl C y4eOHBIMM TEKCTaMH, CIPAaBOYHON



JUTEPATYpPOH, JOCTYMHBIMH TEXHHUUYECKHUMHU CpPEACTBAMH HH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYUYEHHIO U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH W
CIIOCOOHOCTh K €aMO0Opa3oBaHUIO, MPOEKTHOM W  HUCCIEeI0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH U YPOBHA OOy4Y€HUsS B
JIaIbHEHIIEM;

4) popMupoBaHMS KYJbTYPHI 310POBbSI:

OCO3HAHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3[I0pOBbI 00pa3 *U3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOrojsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOMMMOCTH COOJNIO/ICHUS TIpaBWJI O€30MAaCHOCTH TMpU  OOpaIieHun ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peabHOW KU3HU;

5) TPy10BOI0 BOCIIMTAHMS:

MHTEpEC K MPaKTUYECKOMY M3yUEHHUIO Tpodeccuil u TpyJia pa3iuyHOro poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYyI0BOM IE€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  MPEAMETHBIX 3HAaHMM 1O  XHWMHHM, OCO3HAaHHBIA  BBIOOP
WHIUBUTyTBHON TPACKTOPUHU MPOJOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIeHoN npodeccuoHaIbHON IeITEIHPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTD aJaliTUPOBATHCS B MPOPECCHOHATBHOMN CPEIE;

6) 3K0JIOrMYeCKOro BOCIIMTAHMSA

HKOJIOTHYECKH 11eJ1eCO00pa3HOe OTHOIICHHE K MTPUPOJIE KaK UICTOUHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IMOHUMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
GuznyecKOMy M TICUXHYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTU COOJIIOCHUS
IpaBuJ €30MIaCHOTO MOBEICHUS IpU padOTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YIPOXKAKOIMIMUX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJIy4YaeMble MPU WU3YYEHUU XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKalOLEeH IPUPOIHON CPENOU, I ITOBBIICHHUS
YPOBHSL  3KOJIOTUYECKOW  KYyJbTYypbl, OCO3HaHHs TJ00AJIbHOIO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M IMyTeH WX PEIIeHUS MOCPEICTBOM METOJ0B XHWMHUH,
HKOJIOTHYECKOTO MBIILJICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATENBHOM,
KOMMYHUKAaTUBHON U COLMAIHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B cocraBe wMmeTanpeIMETHBIX pe3yJbTaTOB BBLACIAIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MUPOBO33pEHHUS O0ILIEHAYYHbIE TTOHITHS (3aKOH, TEOPHsl, TPUHIHII,
runore3a, (Qakr, CUCTEMa, MPOLECC, OIKCIEPUMEHT U JpPYyroe.), KOTOpbIe
UCIIOJIb3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeIMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAaHUW M3 ITUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHUHE MHUPA, U YHUBEPCAIbHbBIC YUCOHbIC NEUCTBUS (MIO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIE), KOTOphlE oOecneunBaioT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIAHUPOBAHUIO M OCYIIECTBICHUIO YUeOHOU
NEeSATEITbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eficCTBUS

ba3oBble J10rnyeckue 1eicTBus:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS] MPU OCBOCHUU
3HaHWI: PacKphIBaTh CMBICH XMMHYECKUX MOHSTHH (BBIIETSATH UX XapaKTEpHbIC
IPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMHU), KCIOIb30BAThH
MOHATHUS 1711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHUI, BHIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIACCH(PUKAIMKH XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIU,
yCTaHABIMBATh TMPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHIYKTUBHBIE, JEyKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUEHHUS;

YMEHHE TMPUMEHSATH B TMPOIECCEe IO3HAHUS TOHATUA (NIpEAMETHbIE U
METanpeIMETHbIEC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIU, UCIIOJIb3yEMBIE B XUMUU,
peo0pa3oBEIBATH MIUPOKO MPUMEHSEMbIE B XUMHH MOJIEIbHBIC TTPEACTABICHUS —
XUMUYECKUNA 3HAK (CUMBOJ 3JEMEHTa), XUMHUueckas ¢GopMmysia U YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-II03HABATENbHBIX 33/1a4, C YUYETOM
ATUX MOJIECIBHBIX MPEJICTABICHUI BBISBISATh M XapaKTEPHU30BaTh CYIICCTBEHHbBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIICCTB U XUMHUYECKUX PEAKIIHA,
BBISBJISITh  OOIIIME€  3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBIE CBSI3M U
IPOTUBOPEYHS B U3YHAEMBIX MPOLECCAX U SIBICHUSIX.

Ba3oBbIe HccieaoBaTe/ILCKHeE JeCTBUA:

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAueCTBE HMHCTPYMEHTA
MO3HAHUS, & TAK)KE B Ka4e€CTBE OCHOBBI JIsl POPMUPOBAHUS THUIIOTE3HI TIO IIPOBEPKE
PaBUILHOCTH BBICKA3bIBAEMBIX CYKICHHUIA;

NpUOOpPETEHUE OINbITa IO T[UIAHUPOBAHUIO, OPraHU3alMM U MPOBEJACHUIO
YYCHHYECKUX OKCIIEPUMEHTOB, YMEHHE HAONIOJaTh 3a XOJOM Iporiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTar, (hopMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpoJieJIaHHOM paboTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh WM HWHTEPIPETHPOBATH HWHOOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYyJISIpHAsg JUTEparypa XUMHUYECKOrO COJAEp>KaHUs, CIPaBOYHbIE
nocobusi, pecypcsl WNHTepHETa), KPUTUYECKH OILEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAIHIO;



yMEHHE MPUMEHATh Pa3InYHbIe METOJbI W 3alpOoChl MPU MOUCKE U OTOOpE
uH(OpPMAITMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX IS BBIMOJTHEHUS
y4eOHBIX U MO3HABATENbHBIX 33/a4 OMpPeNeIEHHOrO TUIIA, MPUOOPETEHHUE OTbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHHUKATUBHBIX  TE€XHOJOTHUM,
OBJIQJICHUE KYJIbTYPOH aKTUBHOI'O MCIOJIb30BAHMS PA3JIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTUMANIbHYIO ()OpMY MpeCTaBIeHUS HHHOPMAITIN U
WUIIOCTPUPOBATh pEIIAEMbIE 3aJaul HECIOXXHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpadyKu U UX KOMOHWHALIMSIMU;

yMEHUE UCIOJNb30BaTh W aHAJM3UpOBaTh B IIpolecce Y4yeOHOW U
UCCJIeI0BATENHCKONU JEATEIbHOCTH MH(POPMALIUIO O BIUSHUU MPOMBILIUIEHHOCTH,
CEJBbCKOIO XO3SIMCTBa M TPAHCIOPTA HA COCTOSIHUE OKPYXAIOLEH NPUPOAHOU
cpensl.

KoMMyHUKAaTHBHBIC YHMBEpPCaJIbHbIC Y4eOHbIe JeHCTBUS:

yMEHHUS 33]1aBaTh BOIPOCHI (B X0JI€ IUAJIOTA U (UJTK) TUCKYCCHUU) TIO CYIIECTBY
oOcyxaeMoil  TeMmbl, (OPMYJIUPOBATH CBOM IMPEAJIOKEHUS OTHOCHTEIHHO
BBITIOJTHEHUS MPEJITI0KEHHOM 3a/1auu;

YMEHHSI  MOPEACTABIATh  MOJYYEHHbIE  PE3YyJbTaThl  MO3HABATEIbHOMN
JNEATEIBHOCTH B YCTHBIX M THCBMEHHBIX TEKCTaX; JeJaTh IPE3EHTALUIO
pPEe3yJbTAaTOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIIEPUMEHTa (JJaOOpaTOPHOIO OIbITa,
JabopaTopHO# pabOTHI MO MCCICTOBAHNIO CBOMCTB BEMIECTB, YYCOHOTO MPOCKTA);

yMEHHsSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOI
MO3HABATEJIbHOM W MCCJIEAOBATEIBCKOW  JESITENBHOCTH  INPU  PELICHUHU
BO3ZHMKAIOIIMX TPOOJEeM Ha OCHOBE Yyu€Ta OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAILUS
COBMECTHBIX JEHCTBUW, ONPEAECICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIC yHUBEpPCAJIbHbIC YUeOHbIE 1elCTBHS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNIATh LENU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJUPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpaATh Hanbosiee 3p(EeKTUBHBIE CIIOCOOBI PEIICHUsI YUeOHbIX U
NIO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIBHO COCTAaBJISATh WM KOPPEKTHUPOBATH
MPEIOKEHHBIM  AJITOPUTM  JIEUCTBUM IIPU  BBINOJHEHUU 3aJaHUKM C Y4YETOM
MOJIyYeHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OIICHMBAaTh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHOW €U, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE/1JIaraeMbl€ B YCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3yJabTATOB IO OCBOEHHUIO 0053aTEeIbHOTO
COJICp)KaHMsI, YCTAaHOBJEHHOIO JIaHHOW (QeaepanbHOM pabouelt MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYaIOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeaAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHWI0 HOBOIO 3HAHWS, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYAITUSIX.

K koHIy oOydenus B 8 kjacce npeMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YyHAIOUIUXCSl YMEHUI:

e PpACKpBIBATH CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATUM: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJb, DAJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJICHUS, XMUMHYECKasi Peakius, KiacCUu(PuKaius peakiuii: peaxiuu
COCIUHEHUS, PEAaKIMU Ppa3JI0XKEHUs, pEaKIUU 3aMEIICHUs, pEaKIuu
o0MeHa, 3K30- U IHIAOTEPMHUYECKHUE PEaKIUU, TEIJIOBON 3P(DEKT peakini,
SJIPO aToMa, JIEKTPOHHBINA CIIOM aToMa, aTOMHAsi OpOUTAITb, PaInyC aTOMa,
XUMHYECKasl CBA3b, MOJSPHAS U HEMOJISIPHAS KOBAJIEHTHAs CBSA3b, MOHHAS
CBSI3b, WOH, KaTHOH, AaHUOH, pAacTBOpP, MaccoBasi JOJi1 BEIIeCTBa
(TpolieHTHAsl KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TOHATUA U
MPUMEHSITH 3TU OHSATHUS MPU ONMKMCAHUY BEUIECTB U UX MPEBPAILICHUII;

e WCIOJBH30BAaTh XHWMHUYECKYI) CHUMBOJHUKY ISl COCTaBJiCHHUS (Hopmyl
BELIECCTB U YPABHEHUN XMMUYECKUX PEAKLINM;

e ONpENEeNsATh BAJCHTHOCTh aTOMOB AJIEMEHTOB B OMHApPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHHUS  DJEMEHTOB B  OMHApHBIX  COEIUHEHUSX,
MIPUHAJIEXKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCY COEOUHEHUU I10
dbopmynam, BHJ XUMHUYECKONM CBsI3M (KOBAJIGHTHAs W WMOHHAs) B
HEOPTaHUYECKUX COEAUHEHHUSIX;

e packpeiBaThb cMmbicia Ilepuomnueckoro 3akoHa J[. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTU CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT uX mnoJioxkeHus B Ilepronuueckoil cucreme,
3aKOHOB COXPaHEHMS MAacChbl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YUYE€HUS, 3aKOHAa ABOTraipo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonnyeckoi
CHUCTEMBbl XHMHUYECKHX DJEMEHTOB: pa3inyaTh TMOHITUS «TJIaBHAA
noarpynmna (A-rpymnma)» u «mnobdounas noarpynmna (b-rpymma)», maisie u
OoJbpIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE MMEIOTCS B
tabnune «llepuonuueckass cucteMa XuMuU4eckux »dyemeHToB [J[. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUUYECKUX JIEMEHTOB (COCTaB U 3apsiji A7pa, 00Iee YUCIIO SJIEKTPOHOB U
pacnpeneneHre ux 1mo AIEKTPOHHBIM CJIOSIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA,
XUMUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOIIMX B pPEAKIUU
BEILIECTB, M0 TETIOBOMY (D eKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPIKAAsi OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIMIA;

POTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUSI XUMHUYECKHX [MpEBpalleHUil B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChI BEITIECTB,
MacCOBYIO JIOJII0 XMMHYECKOTO »dJeMeHTa Mo (opmylie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, IPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIuU;

MPUMEHSTH OCHOBHBIE OTIEPAIIUU MBICIIUTEIILHOMN NESITETbHOCTH — aHATIN3 U
CHUHTE3, CpaBHEHHE, O0OOOIIEHHE, CHCTEeMAaTH3alluio0, KiIacCU(UKAIHIO,
BBISIBJICHUE MPUYUHHO--CIIEACTBEHHBIX CBS3€H — JJIsl M3Y4Y€HHUs CBOICTB
BEIIECTB M XHMHYECKUX pEaKIUh, eCTECTBEHHO-HAYYHbIE METO/bl
MO3HAHUS — HAONIOJCHUE, W3MEPEHUE, MOJICIUPOBAHUE, AKCIICPUMEHT
(peaJibHBIN U MBICIICHHBIN );

CJIeI0BATh MPABUIIAM MOJ30BAHUS XUMUYECKOM MOCY 101 U 1a00paTOPHBIM
o0opyloBaHMEM, a TakKe IMpaBuUjiaM oOOpalleHusi C BEIIEeCTBAMH B
COOTBETCTBUM C HWHCTPYKIMSIMA IO BBINOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB IO TIOJIYYCHHUIO M COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(BomopoAa W KHUCJIOpPOAA), MPUTOTOBJICHUIO PACTBOPOB C OINpPEICIEHHON
MacCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U MPOBOJIUTH
XUMHUYECKHE IKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHUCIIOT ¢ TIOMOIIbIO MHJIUKATOPOB (JTaKMycC, heHON(PTAICHH, METUIOPAHK
U IpyTHE).

K xonIy oOydenus B 9 kj1acce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YJAIOIINXCS YMEHUI:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMYECKHUX MOHATHWA: XWMHUYECKHM
JJIIEMEHT, aTOM, MOJIEKyja, WOH, KaTHOH, AHWOH, NPOCTOE BEIIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIEHTHOCTbH, AJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas peaKIus, XUMUYECKasl CBSI3b, TEIJIOBOU A deKT
peakiuyd, MOJIb, MOJISIPHBIM ~ 00BEM,  pacTBOp,  DJIEKTPOJUTHI,
HERJIEKTPOJIMUTHI, AJEKTPOJIUTHYECKAS IUCCOLUMALMSA, PEAKIUA HOHHOIO
oOMeHa, KaTaqu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE PEAKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENb, BOCCTAHOBUTEINb, OKUCIEHUE U BOCCTAHOBIIEHUE, AJTIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKas CBSI3b (KoBaJIeHTHaH, MOHHAas,
MeTajuInyecKas ), KpucTaJinyeckas pemeTka, Koppo3usi METauloB, CILIABHI,
CKOpPOCTh XMMHYECKOW pEAKUHH, MPEIETbHO AOMYCTHMAasi KOHILIEHTpaIus
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATUI U
MIPUMEHSTH 3TU OHATHUSA IPU ONMCAHUM BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBlieHUS (GopMys
BEILIECTB ¥ YPABHEHUI XMMHYECKUX PEAKIIUM;

ONPEACIISITh BAJIGHTHOCTh U CTENEHb OKUCIEHUS] XUMUYECKUX 3JIEMEHTOB B
COCIMHEHMSX pa3IMYHOTO COCTaBa, MPUHAMAJIEKHOCTh BEIIECTB K
ONPENCIIEHHOMY KJIacCy COCAMHEHUM 1o (QopmysiaM, BUJ XMUMHUYECKOU
CBA3U (KOBaJE€HTHasi, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COCIMHEHMSIX, 3apsij] MOHA 10 XUMHUUYECKOU (opmyJie, XapakTep Cpeabl B
BOJIHBIX PACTBOPAaX HEOPTraHWYECKUX COCAMHEHUU, TUM KPUCTATIMYECKOU
PEIETKN KOHKPETHOTO BEIECTBA;

packpsiBath cMbIica [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OIHUCBhIBAaTh W XapaKTEPU30BATh
tabnmmunyio (opmy [leproamdeckoil cUCTEMbl XMMHYECKUX DJIEMEHTOB:
pa3nuuaTh TMOHSATHS «TJaBHas moArpymna (A-rpynmna)» U «moOovHas
noarpynmna (b-rpynma)», manble u OOJbIIHME TEPUOJLI, COOTHOCHUTH
0003HaueHUs, KOTOPhIE UMEIOTCS B IEPUOANYECKOM TabJIUIIE, C YHCIIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apsn  Aapa, oOIIee YHCIO DSJIEKTPOHOB M paclpeniesieHHe UuX Io
AJIEKTPOHHBIM CJI0SIM), OOBSACHSATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMWCTB 3JIEMEHTOB M HMX COCIAMHEHUN B Mpejesiax MaJlbIX MEepUOAOB U
TJIABHBIX TOJATPYII C Y4ETOM CTPOCHUS UX aTOMOB;

KJIaCCU(DUIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIICCTBA,
XUMHUYECKUE peakiuu (10 YKMCIy W COCTaBy YYacCTBYIOIIMX B pPEaKIHUU
BEIIECTB, N0 TEIIOBOMY 3P (HEKTy, 0 M3MEHEHHUIO CTEMEeHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKHE XUMHYECKHE
CBOWMCTBA TMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKAas OMNUCAHUE
npuMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKLINM;

COCTaBJIATb YPAaBHEHUSA DJEKTPOJUTUYECKOW JHCCOLMALMU  KHUCJOT,
LIEJIOYEN U COJIEH, TOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHHUS peEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOU CBSI3M MEXK/y BEIIECTBAMH PA3THMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHUS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMi;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
BO3MOKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIIO XMMHYECKOTO »3JeMeHTa Mo (opmylie COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOJIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKON PEaKIWU;

coOJr01aTh TIpaBuJIa MOIL30BAHMS XUMUYECKON TTOCYI0N 1 Ta00paTOPHBIM
o0opyOBaHMEM, a TakKe TMpaBuja oOOpalleHUusT C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIMSIMH IO BBINOJHEHUIO JIA0OPATOPHBIX
XUMHUYECKUX OMBITOB 0 TIOJIYYCHHUIO M COOUPAHUI0 Ta3000pa3HbIX BEIIECTB
(aMMuMaka M yrieKHucIIoro ras3a);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAB PA3TUIHBIX
BEIIIECTB: PACMO3HABATH OMNBITHBIM IMYyTEM XJIOPHUI-, OpOMUA-, HMOAMI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THIPOKCUI-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI W3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTaHUYECKUX BEICCTB;

NPUMEHSTH OCHOBHBIE ONEPALIMU MBICIIUTENIbHOMN JAESITEIbHOCTH — aHATIU3 U
CUHTE3, CpPAaBHEHUE, 0000IIEHUE, CUCTEMATU3AIUIO, BBISIBICHUE PUYUHHO-
CJIEJICTBEHHBIX CBSI3€d — JJI1 U3Y4YEHHS] CBOMCTB BEIECTB M XMMHUYECKUX
peakiuii, €CTECTBEHHO-HAYYHBIE METOJBl TO3HAaHUS — HaOII0IeHUE,
U3MEPEHHE, MOJICIIUPOBAHUE, IKCIIEPUMEHT (PEaTbHBIN 1 MBICJICHHBIN ).
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HaumenoBanue Koan4yecTBo yacon
Ne daekTpoHHble (uudpoBbIE)
pas3aesioB U TeM KonTpoJbHbIe IpakTuyeckue
n/n Bcero o0pa3oBaTeJibHbIE Pecypchl
NMPOrpamMmbl padoTbI padoThI
Paznea 1. IlepBoHavajibHbIe XMMHYECKHE TOHATHUSA
XuMusl — BaKHast
00JacTh
11 5 ) bu6morexa IJOK
: €CTECTBO3HAHUS U
. https://m.edsoo.ru/7f41837¢
MPAKTUYECKON
NEATEIIbHOCTH YEJIOBEKa
BemectBa n bu6mmoreka [JOK
1.2 15 1
XUMHYECKHE PEaKuu https://m.edsoo.ru/7f41837¢
Uroro no pazneny 20

Pa3pnen 2. BaxkHelilnue npeacTaBuTe Il HEOPraHU4eCKMX BellecTB

21 Bosznyx. Kucnopon. 6 bubmoreka IJOK
' [Torsatue 00 oxcumax https://m.edsoo.ru/7f41837¢c
29 Bopopon.Ilonsitue o g | bubmoreka [JOK
' KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c¢
Bopa. PactBopsl.
2.3 [Tousartue 00 5 1 1 bubmmorexa [TOK

OCHOBAHUAX

https://m.edsoo.ru/71f41837¢c
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54 S 1 bu6mmoreka [JOK
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p . https://m.edsoo.ru/71f41837¢c
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Uroro no pazneny 30
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[Tepuoanueckuii 3aK0H
u [lepuonnueckas

31 CHCTEMa XMMHUUYECKHX . bu6morexa IJOK
snemenToB []. U. https://m.edsoo.ru/741837¢
MeHnpene-eBa.

Crpoenue atoma
XuMU4ecKas CBSI3b.

19 OKHUCIIHTEIBHO- g bu6moreka IJOK
BOCCTAHOBUTEIIbLHBIC https://m.edsoo.ru/7f41837¢
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9 KJIACC

KoauuecTBo yacoB JJIeKTPOHHBbIE
HauMeHoBaHuUe pa3ienoB U uudpoBbie
Ne n/m P Konrpoabueie IIpakTnyeckue (uitpp )
TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Paspnen 1. BemecTBo M1 XMMHYeCKHE PeaKIMu
L1 | somh oononmaon popenon | 3 1 bitsmorera LIOK
' basi https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubmuoreka [JOK
' XUMHUUYECKUX PEaKIIUi https://m.edsoo.ru/7f41a636
1.3 3H::§pozﬂmq)e(cmﬁ ecKue 8 1 1 bubmiorexa [OK
: " nanus. XuMAYeCKH
A HHat https://m.edsoo.ru/7f41a636
peaKkiiy B pacTBOpax
Uroro no pazneny 17
Paznen 2. HemeTasibl M MX cOeIMHEHUS
. OO6mias xapakTepucTuka Vil ) 1 BuGmorexa LIOK
: XUMHUYECKUX JJIEMEHTOB -
https://m.edsoo.ru/7f41a636
rpymmnsl. ['anorenst
OO6m1as xapakTepucTuka
29 XUMHYECKHUX 3JIEMEHTOB VIA- 6 bu6morexa IJOK

rpynimbl. Cepa u eé
COEIUHEHHUS

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




OO6mras xapakTepucTuka
XUMHAYECKUX DJIEMEHTOB VA-

bu6moreka [JOK

2.3 7
rpynnsl. A30T, Gocdop u ux https://m.edsoo.ru/7f41a636
COCIUHCHUS
OO6m1as xapakTeprucTuKa
54 XUMHYECKHUX 31eMeHTOB [V A- g bu6moreka [JOK
' rpynnsl. YTiaepoa u KpeMHHH U https://m.edsoo.ru/7f41a636
X COCTUHCHUS
Uroro no pazneny 25
Pa3gen 3. MeTa/ljibl M MX COeTUHEHMS
3.1 OOmpe cBOMCTBA METAJIJIOB 4 Bubamorexa TIOK
' o https://m.edsoo.ru/7f41a636
319 Baxxneiimme MeTauIbl 1 UX 16 bu6moreka IJOK
' COEIMHEHNS https://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Paznen 4. Xumus n okpy:kamomas cpeiaa
41 BemecTBa u maTepuainl B 3 bubmoreka IJOK
' JKM3HU YeJIOBEKa https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
bubmorexa IJOK
Pe3epBHOe Bpems 3

https://m.edsoo.ru/7f41a636
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8«A» KJIACC 1D 3021573 Xaraamamxkxusaa Hage:xxna OBanecoBHa

KoauvecTBo 4acoB DJIEeKTPOHHBbIE
Ne u@posbIe
Tema ypoka Bcer | Konurpoann | Ipakruueck | Jar tpp
n/n o0pa3oBaTesbHbIE
0 ble padoThI ue padoThl a
pecypchbl
[Tpenmetr xumuu. Ponb xumuun 010 bu6mnoreka [JOK
1 B )KM3HU YeJioBeKa. Tena u 1 9 ' https://m.edsoo.ru/ff0
BemiecTBa. MHcTpykTax no Th d210c
bu6mnoreka [JOK
2 BH)(ZE;I/ITHH; 0 METO/aX TO3HAHMA 1 86'0 https://m.edsoo.ru/ff0
d227e
[TpakTrueckas pabora Ne 1
waoparopus A e os.o | PrOmorexa L1OK
3 paTop P 1 1 ' https://m.edsoo.ru/ff0
oOpaitieHus ¢ 1abopaTOpHBIM 9
d23dc
000py0BaHUEM»
HNucrpykrax no Th
HucTele BelllecTBa U CMECH. 13.0 brbmorexa [TOK
4 . 1 https://m.edsoo.ru/ff0
Cnioco0nlI pasjieneHust cMecei 9
d26ca
Bateremte oueooh (2 15 | Bibmorera IOK
5 A 1 1 ' https://m.edsoo.ru/ff0
MIPUMEPE OUUCTKHU 9
. d28c8
MIOBAPEHHON COJIM)»
6 ATOMBI U1 MOJIEKYJIbI 1 20.0 | bubmuoteka [IOK




https://m.edsoo.ru/ff0
d2a6¢

XUMUYECKHUE DJIEMEHTHI.

bu6moreka IJOK

7 3HaKu (CUMBOJIbI) 32'0 https://m.edsoo.ru/ff0
XUMHYECKHUX 3JIEMEHTOB d2be8
2 [IpocThie U CIIOKHBIE 27.0 Eggi@ﬁiﬁiiﬁi £0
BEILECTBA 9
d2a6c
bu6mnoreka [JOK
9 A::;ZO-MOHGKYMP Hoe 39'0 https://m.edsoo.ru/ff0
Y d2d50
3aKO0H IMOCTOSHCTBA COCTaBa
BEILIECTB. XUMHUUECKAsI 04.1 bu6mmoreka IJOK
10 dopmyna. BaneHntHoCTh 0 ' https://m.edsoo.ru/ff0
aTOMOB XMMHUYECKHX d2eae
3JIEMCHTOB
OtHocuUTeIbHAsE aTOMHas 06.1 bu6mnoreka [JOK
11 Macca. OTHOCUTENbHAS 0 ' https://m.edsoo.ru/ff)
MOJIEKYJIsIpHAsl Macca d323c¢
12 MaccoBast 10JIs1 XUMHUYECKOTO 11.1 Eggﬁ;ﬁiﬁ;iﬁi £0
9J€MEHTA B COCAUHCHUH 0
d350¢c
KomnuecTBo BemiectBa. MoJib. 13.1 bubmrorexa [IOK
13 Mosipras macca 0 https://m.edsoo.ru/ff0
d5230
14 DU3NYECKUE U XUMUYECKHE 18.1 | bubmmoreka IJOK




SIBIICHUS. XUMUYECKas 0 https://m.edsoo.ru/ff0
peakus d37fa
[Ipr3Haku u ycioBus bubanorexa [JOK
20.1
15 MPOTEKAHUS XUMUYECKUX 0 https://m.edsoo.ru/ff0
peaximii d3al6
3aKOH COXpaHEHUS MACCHI 751 bubmuoteka [[OK
16 BEIICCTB. XUMHUYCCKUE ' https://m.edsoo.ru/ff0
0
ypaBHEHUS d3b88
11| more 0k
17 aBHeHI/II;IIIM IMIECKIX 0 ' https://m.edsoo.ru/ff0
yp H d5708
peakuui
T s | Bimorea LK
18 peaitit A ’ ' https://m.edsoo.ru/ff0
pa3iI0XKEeHUs, 3aMENICHUS, 1
d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIN- 10.1 bu6moreka [JOK
19 sHIMKIoNeaucT. O600meHne ) ' https://m.edsoo.ru/ff0
U CUCTEMATH3alUs 3HAHUN d40c4
Kontponsnas padota Nel o 15.1 bu6moreka [JOK
20 Teme «BemmecTsa u ) ' https://m.edsoo.ru/ff0
XUMHUYECKHUE PEAKIUI d4290
Cooras sosnyra, Knonepos— 171 | Bubmorera IOK
21 Ayxa. oA ' https://m.edsoo.ru/ff0
AJIEMEHT U MPOCTOE BEUIECTBO. 1

O30H

d448e




dusnyeckre U XUMHUUYECKHUE

CBOMCTBA KHUCJIOpOa (peakiuu 22.1 buommorexa [TOK
22 FIOpOAa (peaKtl ' https://m.edsoo.ru/ff0
OKHUCJICHHS, TOPEHUE). 1
d4614
ITousiTre 00 okcumax
I?I/l;[:;(? 6(? : 2111 (;HJZ;SG; P;o 150581 24.1 bubmiorexa [OK
23 PO parop ' https://m.edsoo.ru/ff0
IIPOMBITIUICHHOCTH. 1
d497a
[Ipumenenune kuciaopona —
Tennosoii 3¢ ekt
XMMHUYECKOMN peaKIuu, 291 bu6mnoreka IJOK
24 MOHSTHE O TEPMOXUMHUYECKOM ) ' https://m.edsoo.ru/ff0
ypaBHEHUH, IK30- U d4790
SHAOTEPMUYCCKUX PEAKITUIX
eranh. Sarpsmane sy 011 | Bubmorexa LIOK
25 L AYRE, ' https://m.edsoo.ru/ff0
CIIOCOOBI €ro 2
d4cda
IIPEIOTBPAICHUS —
o1 | Bimorea oK
26 Y ' https://m.edsoo.ru/ff0
coOupaHue KHCIopoa, 2
y d4ae2
U3YUYCHHUE €TO CBOMCTBY
Bogopon — anemeHT u 08 1 bu6mnoreka IJOK
27 IIPOCTOE BELIECTBO. ) ' https://m.edsoo.ru/ff0
Haxoxaenue B npupoje d4ddo
o DU3UYECKUE U XUMUYECKHUE 13.1 | bu6aumoreka [JOK
CBOMCTBA BOJOPO/A. 2 https://m.edsoo.ru/ff0




[Ipumenenune Bogopoaa

d4ddo

bu6mnoreka [JOK

29 [ToHsTHE O KUCAOTAX U COIAX ;5'1 https://m.edsoo.ru/ff0
ds50d2
bu6mmoreka [{JOK
30 E:OOCOSI); 1]130;1;16q06HaHT;(1) - ;O'l https://m.edsoo.ru/ff0
JA0pOL patop d4ddo
v llomaemen 22,1 | Brémorexa LLOK
31 5 y ) ' https://m.edsoo.ru/ff
cobupanue Bozlop(v)z[a, JAfAD
U3YUYCHHUE €TO CBOMCTBY -
MognsipHblit 00bEM ra3oB. 27.1 bubmmorexa TIOK
32 3akoH ABOFATNO ) https://m.edsoo.ru/ff0
7P d542e
Brrancienust o0béMa,
KOJIMYECTBA BEIICCTBA rasa 1o bu6mmoreka [JOK
29.1
33 €ro U3BECTHOMY KOJINUECTBY ) https://m.edsoo.ru/ff0
BEIIECTBA WU 00BEMY d55a0
Nuctpykrax no Th
0 | Bismorsa ok
34 P prar ' https://m.edsoo.ru/ff0
OCHOBE 3aKOHA 00BEMHBIX 1
. ds5708
OTHOIIICHUH Ta30B
bu6mmoreka [JOK
35 Cbnsunqecmle 1 XUMHYECKHUE 12.0 hitps:/m.edsoo.ru/ff0
CBOMCTBA BOJbI 1

d587a




bu6moreka IJOK

36 Sg ;f;ﬂ?;igiiiﬂﬂ' Homstne i 70 https://m.edsoo.ru/ff0
d59¢2
Bona xak pacTBOpHUTEIb.
HacelmenHssie u 19.0 bu6moreka IJOK
37 HEHACBHIIIIEHHBIC PACTBOPBI. ) ' https://m.edsoo.ru/ff0
MaccoBast 10Jis BEIeCTBa B d5b40
pacTBope
[TpakTrueckas padota Ne 5 o
teme «IIpuroroBnenue bu6moreka [JOK
. 24.0
38 PacTBOPOB C OMPEICTEHHOM ) https://m.edsoo.ru/ff0
MacCOBOM J0JI€eH d5eba
PacTBOPEHHOTO BEIECTBA
Kontponsnas padota Ne2 1o 26.0 bu6morexa [JOK
39 teme «Kucmopoa. Bomopos. ) ' https://m.edsoo.ru/ff0
Bona» d6342
OKcHJIBI: COCTaB, 310 bu6moreka [JOK
40 KJ1accudukanus, ) ' https://m.edsoo.ru/ff0
HOMEHKJIaTypa d664e
]IO??H@HH@IIXHMHH@CKHC Bubmmorexa [IOK
CBOMCTBA KUCJIOTHBIX, 02.0
41 OCHOBHEIX 11 aM(OTEPHEIX ) https://m.edsoo.ru/ff0
doo64e
OKCHJIOB
OcHOBaHMS: COCTaB, 07.0 bu6moreka [JOK
42 KJ1accudukanus, ) ' https://m.edsoo.ru/ff0

HOMEHKJIaTypa

d67ca




bu6moreka IJOK

43 HonuyquI/Ie 1 XHMITICCRHE 09.0 https://m.edsoo.ru/ff0
CBOMCTBA OCHOBAHUM 2
d67ca
Kucnotsl: cocras, 14.0 bu6mnoreka [JOK
44 KIaccuukanus, ) ' https://m.edsoo.ru/ff0
HOMEHKJIaTypa dfee2
bu6moreka IJOK
45 HonuyquI/Ie Y XUMUYECKHUE 16.0 https:/m.edsoo.ru/ff0
CBOMCTBA KHUCIIOT 2
dfee?
Sgﬁgﬂ(gaef HHae)(::Hoco6L1 21.0 bromorexa [TOK
46 o ‘ICHI/I}Iyil/I,MI/I‘ICCKI/Ie ) ' https://m.edsoo.ru/00a
yICHL d9474
CBOMCTBA
[TpakTrueckas pabora No 6.
IBDIT(I;III'IZHII//II?/ICHTELHBHHX 3aja4 1o 28.0 Bubmorexa LIOK
47 P A ' https://m.edsoo.ru/00a
Teme « OCHOBHBIE KJIACChl 2
d9b7c
HEOPTaHUYECKUX
COCIUHEHUID)
['eneTnyeckas CBA3b MEXKIY bubanorexa [JOK
01.0
48 KJIacCaMU HEOPTaHMYECKHUX 3 https://m.edsoo.ru/00a
COEIMHEHUN d9as0
bu6mnoreka [JOK
49 Obobmenne n . 06.0 https://m.edsoo.ru/00a
CHCTEMATU3AIMS 3HAHUN 3
d9cb?2
50 Kontponsnas padota Ne3 o 13.0 | BbubGmmoteka [IOK




teMe "OCHOBHBIE KJIACCHI 3 https://m.edsoo.ru/00a
HEOPTaHWYECKUX COCTMHECHUN" d9ela
anﬁcii?l)ingg; I;I{I/IMI/I‘{CCKI/IX 15.0 bubmmorexa [OK
51 H ' https://m.edsoo.ru/00a
aneMmeHToB. [loHstue o 3
doffa
IPYIIax CXOJAHBIX AJIEMEHTOB
[lepronnyeckuil 3aKOH U Bubmorexa LIOK
[Tepronnueckas cuctema 20.0
52 https://m.edsoo.ru/00a
XUMUYeCKuX saeMeHToB [{. U. 3
da52c
MeunneneeBa -
bu6mnoreka [JOK
53 E:p ;Ioﬂlfllj’;pynnm’ 52'0 https://m.edsoo.ru/00a
Py da52c
Crpoenue atomoB. CocTaB 03.0 bubmorexa [TOK
54 A TOMHLIX seb. M30TOMEL 4 https://m.edsoo.ru/00a
HEp: da342
CtpoeHue 3JeKTPOHHBIX Bu6morexa LIOK
000JI0YEK aTOMOB DJIEMEHTOB 05.0
55 . https://m.edsoo.ru/00a
ITepuoanueckon cucremsl /1. 4
da6bbc
H. Meungeneena
XapakTepucTuka
XHUMHYECKOT0 3JIEMEHTA I10 bu6moreka IJOK
10.0
56 €ro MoJIOKEHHUIO B 4 https://m.edsoo.ru/00a
[Tepuonuueckoii cucteme /1. da824
H. Menneneena
57 3nauenue [leproandeckoro 12.0 | bub6amoreka [JOK




3aKOHa JJIs Pa3BUTHUS HAYKH U 4 https://m.edsoo.ru/00a
npakTtuku. [. 1. Menzaenees dad6e
— YU€HBIH, NIEAAror u
TrpaKIaHUH
DNeKTpOOTPULATENBHOCTD bubmnorexa [JOK
17.0
58 aTOMOB XUMHUYECKUX 4 https://m.edsoo.ru/00a
DJIEMEHTOB daab8
190 bu6mnoreka [JOK
59 NoHHasg XuMu4deckas CBS3b 4 ' https://m.edsoo.ru/00a
dac34
bu6mnoreka [JOK
60 KoBanentHas noJisipHas 24.0 https://m.eds0o.ru/00a
XAMHUYECKAs CBA3b 4
daab8
bu6moreka IJOK
61 KoBasieHTHas HenosipHas 26.0 hitps://m.edso0o.rw/00a
XUMHYECKas CBA3b 4
daab9
03.0 bu6mnoreka [JOK
62 CreneHp OKHUCIECHUS 5 ' https://m.edsoo.ru/00a
dae28
bu6mnoreka [JOK
63 goitiiiiiﬁii;Hme €Ak 28.0 https:/m.eds00.ru/00a
peart db076
bu6moreka IJOK
64 SOIZPLCTJEZ?;?;]H éS.O https://m.edsoo.ru/00a
db076
65 KonTtponbshas padora Ne4 o 17.0 | bubmmoreka [JOK




Tteme «CTpoeHue aToma. 5 https://m.edsoo.ru/00a
XHUMUYECKas CBI3b)» db486
. bu6moreka [JOK
66 PesepaHbtit ypok. O606HIEHHC 1 220 https://m.edsoo.ru/00a
Y CUCTEMAaTHU3aIMs 3HAHUN 5
db33c¢
. bu6moreka IJOK
67 PesepBHBIif ypok. O606H.I?HI/I€ | 24.0 https://m.edsoo.ru/00a
U CUCTEMaTHU3aIMS 3HAHUN 5
d9cb2
. bu6mnoreka [JOK
68 Pesepaibiit ypox. 0606111? fHe 1 https://m.edsoo.ru/ff0
U CUCTEMATHU3AIIMS 3HAHUN
d61c6
OBILIEE KOJIMYECTBO YACOB 68

I10 ITIPOI'PAMME




8«b» KJIACC 1D 3021573 Xataamamxusaa Hane:xna OBanecoBHa

KoauvecTBo 4acoB DJIEeKTPOHHBbIE
Ne u@posbIe
Tema ypoka Bcer | Konurpoann | Ipakruueck | Jar tpp
n/n o0pa3oBaTesbHbIE
0 ble padoThI ue padoThl a
pecypchbl
[Tpenmetr xumuu. Ponb xumuun 04.0 bu6mnoreka [JOK
1 B )KM3HU YeJioBeKa. Tena u 1 9 ' https://m.edsoo.ru/ff0
BemiecTBa. MHcTpykTax no Th d210c
bu6mnoreka [JOK
2 BH)(ZE;I/ITHH; 0 METO/aX TO3HAHMA 1 87'0 https://m.edsoo.ru/ff0
d227e
[TpaxTrueckas pa6ora Ne 1
waoparopus A e 11 | Bubmoresa LIOK
3 paTop P 1 1 ' https://m.edsoo.ru/ff0
oOpaiteHus ¢ 1abopaTOpHBIM 9
d23dc
000py0BaHUEMY
HNucrpykrax no Th
YucTele BEIECTBA U CMECH. 14.0 bubmiorexa [IOK
4 . 1 https://m.edsoo.ru/ff0
Crnioco0nlI paszjieneHust cMecei 9
d26ca
Bateremte oueooh (2 15 | Bibmorera IOK
5 A 1 1 ' https://m.edsoo.ru/ff0
MIPUMEPE OUUCTKHU 9
. d28c8
MIOBAPEHHON COJIM)»
6 ATOMBI U1 MOJIEKYJIbI 1 21.0 | bubmuoteka [IOK




https://m.edsoo.ru/ff0
d2a6¢

XUMUYECKHUE DJIEMEHTHI.

bu6moreka IJOK

7 3HaKu (CUMBOJIbI) 35'0 https://m.edsoo.ru/ff0
XUMHYECKHUX 3JIEMEHTOB d2be8
2 [IpocThie U CIIOKHBIE 28.0 Eggi@ﬁiﬁiiﬁi £0
BEILECTBA 9
d2a6c
bu6mnoreka [JOK
9 A::;ZO-MOHGKYMP Hoe 82'1 https://m.edsoo.ru/ff0
Y d2d50
3aKO0H IMOCTOSHCTBA COCTaBa
BEILIECTB. XUMHUUECKAsI 05.1 bu6mmoreka IJOK
10 dopmyna. BaneHntHoCTh 0 ' https://m.edsoo.ru/ff0
aTOMOB XMMHUYECKHX d2eae
3JIEMCHTOB
OtHocuUTeIbHAsE aTOMHas 09 1 bu6mnoreka [JOK
11 Macca. OTHOCUTENbHAS 0 ' https://m.edsoo.ru/ff)
MOJIEKYJIsIpHAsl Macca d323c¢
12 MaccoBast 10JIs1 XUMHUYECKOTO 12.1 Eggﬁ;ﬁiﬁ;iﬁi £0
9J€MEHTA B COCAUHCHUH 0
d350¢c
KomnuecTBo BemiectBa. MoJib. 16.1 bubmrorexa [IOK
13 Mosipras macca 0 https://m.edsoo.ru/ff0
d5230
14 DU3NYECKUE U XUMUYECKHE 19.1 | bu6mmoreka IJOK




SIBIICHUS. XUMUYECKas 0 https://m.edsoo.ru/ff0
peakus d37fa
[Ipr3Haku u ycioBus bubanorexa [JOK
23.1
15 MPOTEKAHUS XUMUYECKUX 0 https://m.edsoo.ru/ff0
peaximii d3al6
3aKOH COXpaHEHUS MACCHI 6.1 bubmuoteka [[OK
16 BEIICCTB. XUMHUYCCKUE ' https://m.edsoo.ru/ff0
0
ypaBHEHUS d3b88
) | momorea 0k
17 aBHeHI/II;IIIM IMIECKIX | ' https://m.edsoo.ru/ff0
yp H d5708
peakuui
T 1| Bismorea o
18 peaitit A ’ ' https://m.edsoo.ru/ff0
pa3iI0XKEeHUs, 3aMENICHUS, 1
d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIN- 16.1 bu6moreka [JOK
19 sHIMKIoNeaucT. O600meHne ) ' https://m.edsoo.ru/ff0
U CUCTEMATH3alUs 3HAHUN d40c4
Kontponsnas padota Nel o 201 bu6moreka [JOK
20 Teme «BemmecTsa u ) ' https://m.edsoo.ru/ff0
XUMHUYECKHUE PEAKIUI d4290
Cooras sosnyra, Knonepos— 23,1 | Bubmorera LOK
21 Ayxa. oA ' https://m.edsoo.ru/ff0
AJIEMEHT U MPOCTOE BEUIECTBO. 1

O30H

d448e




dusnyeckre U XUMHUUYECKHUE

CBOMCTBA KHUCJIOpOa (peakiuu 27.1 buomorexa [TOK
22 FIOpOAa (peaKtl ' https://m.edsoo.ru/ff0
OKHUCJICHHS, TOPEHUE). 1
d4614
ITousiTre 00 okcumax
I?I/l;[:;(? 6(? : 2111 (;HJZ;SG; P;o 150581 30.1 bubmiorexa [OK
23 PO parop ' https://m.edsoo.ru/ff0
IIPOMBITIUICHHOCTH. 1
d497a
[Ipumenenune kuciaopona —
Tennosoii 3¢ ekt
XUMHUYECKOMN peaKIuu, bu6mnoreka IJOK
04.1
24 MOHSTHE O TEPMOXUMHYECKOM ) https://m.edsoo.ru/ff0
ypaBHEHUH, IK30- U d4790
SHAOTEPMUYCCKUX PEAKITUIX
eranh. Sarpsmane sy 07, | Bubmorea LIOK
25 L AYRE, ' https://m.edsoo.ru/ff0
CIIOCOOBI €ro 2
d4cda
IIPEIOTBPAICHUS —
11| Bomorea oK
26 Y ' https://m.edsoo.ru/ff0
coOupaHue KHCIopoa, 2
y d4ae2
U3YUYCHHUE €TO CBOMCTBY
Bogopon — anemeHT u 14.1 bu6mnoreka IJOK
27 IIPOCTOE BELIECTBO. ) ' https://m.edsoo.ru/ff0
Haxoxaenue B npupoje d4ddo
o DU3UYECKUE U XUMUYECKHUE 18.1 | bu6mamoreka [JOK
CBOMCTBA BOJOPO/A. 2 https://m.edsoo.ru/ff0




[Ipumenenue Bogopoaa

d4ddo

bu6mnoreka [JOK

29 [ToHsTHE O KUCIOTAX U COJISIX ;1'1 https://m.edsoo.ru/ff0
d50d2
bu6mnoreka [JOK
30 E:OOCOSI); 1]]30;3]6[1061{;;:) - ;5'1 https://m.edsoo.ru/ff0
A0pOAa patop d4ddo
J51 | Bsmors 0%
31 5 y ) ' https://m.edsoo.ru/ff0
cobupanue Boz[op(u)z[a, JAfAD
U3YUYCHHUE €TO CBOMCTBY —
MounsipHbiii 00BEM Ta30B. 11.0 bubmnorexa [JOK
32 3akoH ABorajipo. MHCTpyKTax ) ' https://m.edsoo.ru/ff0
o Th d542e
f;;ii(;ii:is 61221\;:;1 raza 1o 15.0 bubmrorexa [IOK
33 t ' https://m.edsoo.ru/ff0
€0 U3BECTHOMY KOJIHUYECTBY 1
i d55a0
BEIIECTBA WU 00BEMY B
s | Brbmonaa o
34 yp P ,,H ' https://m.edsoo.ru/ff0
OCHOBE 3aK0HA 00BEMHBIX 1
. d5708
OTHOIIIEHUH Ta30B
bu6moreka IJOK
35 iﬁ;iii?;: I:)IXHMH%CKHC ?2'0 https://m.edsoo.ru/ff0
A d587a
36 CoctaB ocHoBaHuil. [TonsaTue 25.0 | bubmmoreka [IOK




00 MHAMKaTOpax 1 https://m.edsoo.ru/ff0
d59¢2
Bopna kxak pactBopurens.
Hacruimennsie u 290 bu6mnoreka [JOK
37 HEHACBHIIICHHBIE PACTBOPHI. ) ' https://m.edsoo.ru/ff0
MaccoBast 10JIs1 BEIIECTBA B d5b40
pacTBope
[IpakTuyeckas padora Ne 5 mo
teme «[Ipurorosnenue bubmnorexa [IOK
. 01.0
38 PacTBOPOB ¢ OMpeAeaEHHON ) https://m.edsoo.ru/ff0
MaccOBOM J101€i d5eba
PacTBOPEHHOIO BELIECTBA»
KonTponbnas padora Ne2 mo 05.0 bubmnorexa [JOK
39 teme «Kucnopona. Bogopos. ) ' https://m.edsoo.ru/ff0
Boma» d6342
OKcHJIBI: COCTaB, 08.0 bu6moreka [JOK
40 KJIaCCU(UKAITHS, ) ' https://m.edsoo.ru/ff0
HOMEHKJIaTypa d664e
cnotorma wcnom, 12 | Bubmoresa LIOK
41 OCHOBHEIX H AN (bOTep’HHX ) ' https://m.edsoo.ru/ff0
doo64e
OKCH/JIOB
OcHoOBaHUS: COCTaB, 15.0 bu6mnoreka [JOK
42 KiIaccuukanus, ) ' https://m.edsoo.ru/ff0
HOMEHKJIaTypa d67ca
43 [Tomy4yeHue u XMMUYECKUE 19.0 | bub6amoreka [JOK




CBOICTBA OCHOBAHUH 2 https://m.edsoo.ru/ff)
d67ca
Kucnotsr: cocras, 290 bu6moreka IJOK
44 KJ1accudukanus, ) ' https://m.edsoo.ru/ff0
HOMEHKJIaTypa dfee2
bu6moreka IJOK
45 HonuyquHe U XUMUYECKUE 26.0 hitps:/m.edsoo.ru/ff0
CBOMCTBA KHUCJIOT 2
dfee2
}(ch());gl{(lfﬁaef Hﬂae);noco6bl 29.0 buomorexa [OK
46 Hon ‘IGHI/I}IYEI/I,MI/I‘ICCKI/IC ) ' https://m.edsoo.ru/00a
2’ ) d9474
CBOMCTBA I
[IpakTudeckas padorta Ne 6.
Pe;neeHHe N sana 04.0 bu6mmoreka IJOK
47 IKCIICPUMCHTAIILHBIX 3121 110 ' https://m.edsoo.ru/00a
TeMe «OCHOBHBIE KJIACCHI 3
d9b7c
HEOPTaHUYECKUX E—
COECIMHEHUN)
['eHeTnyeckas CBsI3b MEXKIY bu6mnoreka IJOK
07.0
48 KJIACCAaMU HEOPTaHUYECKHUX 3 https://m.edsoo.ru/00a
COEIMHEHUN d9as0
bu6moreka IJOK
49 Obobmerne 1 . 1.0 https://m.edsoo.ru/00a
cUCTEMaTU3alus 3HaHUN 3
d9cb2
50 KonTponbnas padota Ne3 mo 14.0 | bubmmorexa [JOK
teMe "OCHOBHBIE KJIACCHI 3 https://m.edsoo.ru/00a




HEOPraHUYECKUX COEAUHEHUI"

d9ela

[TepBbi€ MONBITKH

bu6moreka IJOK

51 KJIacCU(PUKAIN XUMUIECKUX 18.0 hitps://m.edso0o.rw/00a
aneMeHToB. [loHsTHE O 3
d9ffa
TPYIIax CXOAHBIX JIEMEHTOB -
[lepronnyeckuil 3aKOH U Bubmorexa [IOK
[Tepuonnueckas cucrema 21.0
52 https://m.edsoo.ru/00a
XUMHYECKUX 3jieMeHToB J[. W. 3
da52c
Menpaeneena
bu6moreka IJOK
53 Ssplljloz[;;;pynnm, 2 1.0 https://m.edsoo.ru/00a
Arpy da52¢c
bu6mnoreka [JOK
54 S;f;;flie:?w;;oigi? 24'0 https://m.edsoo.ru/00a
HEP- da342
CtpoeHue 3JeKTPOHHBIX Bu6motexa LIOK
000JI0YEK aTOMOB DJIEMEHTOB 08.0
55 . https://m.edsoo.ru/00a
[lepnonnueckou cucremsr /1. 4
da6bbc
H. Menneneena -
XapaKTepUCTUKA
XUMHUYECKOTO 3JIEMEHTA MO 11.0 bu6moreka IJOK
56 €ro MOJI0KEHUIO B 4 ' https://m.edsoo.ru/00a
[Tepuoanueckoii cucreme /1. dag824
H. Menneneena
3nauenue [lepuoauueckoro 15.0 | bubmmoreka [JOK
57
3aKOHa JIJIsl Pa3BUTHUS HAYKHU U 4 https://m.edsoo.ru/00a




npaktuku. [. 1. Mennenees
— Y4€HBIN, IIEJAror u
rpaKJaHUuH

da96e

DNEeKTPOOTPULIATENHHOCTD

18.0

bu6mnoreka [JOK

58 aTOMOB XHMUYECKUX 4 https://m.edsoo.ru/00a
2JIEMEHTOB daab8
270 bu6moreka [JOK
59 HMonnas xumMuyeckas CBs3b 4 ' https://m.edsoo.ru/00a
dac34
60 KoBaneHTHas nomnsipHas 25.0 Egg:jl/?;-eeﬁ;i?rf 1002
XUMHYECKasl CBI3b 4
daabd
61 KoBanenTHas HenossipHas 02.0 Eggﬁ;ﬁiﬁiiﬁfm 0a
XUMHUUYECKas CBSA3b 5
daab9
06.0 bu6mnoreka [JOK
62 CrerneHb OKUCICHUS 5 ' https://m.edsoo.ru/00a
dae28
bu6moreka IJOK
63 ]CB)OIZI/(I??[J;EZZJII/II”F}GI:J)I;HBIC peaKuu ;3.0 https://m.edsoo.ru/00a
db076
Kontponsnas padota Ned o bu6moreka [JOK
teme «CTpoeHue aToma. 16.0 https://m.edsoo.ru/00a
64 XumMmuueckast 5 ' db486

CBA3bY OKUCIUTENU U
BOCCTAHOBUTEIIH




bu6moreka IJOK

65 SOIZI/ZJ;EZ?E;H 1 ?O'O https://m.edsoo.ru/00a
db076
. bu6mnoreka [JOK
66 Pesepaibiit ypox. 0606111? fHe 1 230 https://m.edsoo.ru/00a
M CUCTEeMaTU3alus 3HAaHUI 5
db33c
. bu6moreka [JOK
67 PesepsHbId ypok. O606HIEHHC 1 https://m.edsoo.ru/00a
M CUCTEMaTU3alus 3HAHUI
d9cb2
. bu6moreka IJOK
68 PesepHbiit ypox. O606m?HHe 1 https://m.edsoo.ru/ff0
Y CUCTEMATHU3AaLM 3HAHUN
d61cb
OBIIEE KOJIMYECTBO YACOB 63

I10 [TIPOI'PAMME




8«B» KJIACC ID 3021573 XaTaamamxkusaa Hage:xxaa OBanecoBHa

KosauvecTBo yacoB DJIeKTPOHHbIE
Ne ugposbie
Tema ypoka Bcer | Konrpoann | Ilpakruueck | Jar tp
n/n oOpa3oBarejibHbIEC
0 ble padoThI ue padoThl a
pecypchbl
[Ipenmer xumun. Pons xumun 01.0 bu6moreka IJOK
1 B JKHU3HU YesioBeka. Tena u 1 9 ' https://m.edsoo.ru/ff0
BemecTBa. Muctpykrax mo Th d210c¢
bu6moreka IJOK
2 SEE;TI/IH; © METOAAX MOSHARIA 1 85'0 https://m.edsoo.ru/ff0
d227e
[TpakTryeckas padora Ne 1
;;poaB;IrJ:)a 51316;1) ?IlféMbI 08.0 bubmmorexa [TOK
3 paTop P 1 1 ' https://m.edsoo.ru/ff0
oOpaiieHus ¢ 1adbopaToOpPHBIM 9
d23dc
000opyI0BaHIEM»
Nuctpykrax no Th
YucTrle BELIECTBA U CMECH. 12.0 bubmorexa LHOK
4 . 1 https://m.edsoo.ru/ff0
CriocoObl pa3aenenus cMecei 9
d26ca
vnerente oueosh (12 15 | Bibmorera IOK
5 A 1 1 ' https://m.edsoo.ru/ff0
IpUMEPE OYUCTKU 9

MIOBAPEHHOMN COJIM)»

d28c8




bu6moreka IJOK

6 ATOMBI U MOJICKYJTBI ;9'0 https://m.edsoo.ru/ff0
d2a6¢
XUMHUYECKUE IJIEMEHTHI. 290 bu6mnoreka [JOK
7 3HaKu (CHMBOJIBI) 9 ' https://m.edsoo.ru/ff0
XHMHYECKUX DJIEMEHTOB d2be8
bu6moreka IJOK
8 Hpoctsie i cnoskpre 26.0 https://m.edsoo.ru/ff0
BELIEeCTBA 9
d2a6c¢
bu6moreka IJOK
9 AIIT:;I[/I};O_MOHGKYHHPHOG ;9'0 https://m.edsoo.ru/ff0
Y d2d50
3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB. XUMUYECKAS 03.1 bu6moreka [JOK
10 dbopmyia. BaneHTHOCTH 0 ' https://m.edsoo.ru/ff0
aTOMOB XHMUYECKUX d2eae
AJIIEMEHTOB
OTHOCHUTEIbHAS aTOMHAs 06.1 bu6moreka [JOK
11 Macca. OTHOCUTEeIbHAs 0 ' https://m.edsoo.ru/ff0
MOJIEKYJIsIpHasi Macca d323c
bu6moreka IJOK
12 MaccoBast 710151 XUMAY€CKOTO 10.1 https:/m.edsoo.ru/ff0
AJIEMEHTA B COCMHECHHH 0
d350c¢
KommnuecTBo BemiectBa. MoJib. 13.1 bubmorexa LHOK
13 https://m.edsoo.ru/ff0
MousipHast Macca 0

d5230




dusnyeckre U XUMHUUYECKHUE

bu6moreka IJOK

14 SIBJICHUS. XUMUYECKast (1)7'1 https://m.edsoo.ru/ff0
peaxius d37fa
[Ipu3HaKy U yCIOBUS bu6moreka [JOK
20.1
15 NPOTEKAHUS XUMHUECKUX 0 https://m.edsoo.ru/ff0
peaxiui d3al6
3aKOH COXpaHEHUS MACCHI 241 bubmuoteka [[OK
16 BEIECTB. XUMHUYECKHE ' https://m.edsoo.ru/ff0
0
ypaBHEHUS d3b88
171 | Bimorea ok
17 aBHeHHI;lM UMHICCKIX 0 ' https://m.edsoo.ru/ff0
YPaBHen d5708
peaximii
T T 1 | Bomorea 0k
18 beartl A ’ ' https://m.edsoo.ru/ff0
Pa3JI0KEHUs, 3aMELICHUS, 1
d3134
oOmeHa)
M. B. JIoMOHOCOB — y4EHBIii- 10.1 bubmuoteka [[OK
19 sHIUKIoneaucT. O0o0IIeHnE ) ' https://m.edsoo.ru/ff0
Y CHCTeMaTH3aIus 3HAaHUI d40c4
KonTponbnas padorta Nel mo 14.1 bubmnorexa [JOK
20 teMe «BelecTsa u ) ' https://m.edsoo.ru/ff0
XUMHUYECKUE PEAKIIUM d4290
Bo3nyx — cmech razos. 17.1 bubmuotexa [JOK
21 CocraB Bo3ayxa. Kucinopon — ) ' https://m.edsoo.ru/ff0

9JICMCHT U IPOCTOC BECIICCTBO.

d448e




O3oH

duznveckre U XUMHIECKUE
CBOICTBA KUCIIOPOIa (PEaKIIH

21.1

bu6moreka IJOK

22 https://m.edsoo.ru/ff0
OKHUCIICHHS, TOPEHUE). 1
d4614
[Tonsarue 00 okcHumax
N — 241 | Bubmorera LIOK
23 poa patop ' https://m.edsoo.ru/ff0
MIPOMBIIIJIEHHOCTH. 1
d497a
[Ipumenenue kucnopoaa
Tennosoii 3¢ ekt
XUMHUYECKOUN peaKIiuu, 731 bu6mnoreka [JOK
24 MOHSATHE O TEPMOXUMHUYECKOM ) ' https://m.edsoo.ru/ff0
ypaBHEHUH, IK30- U d4790
HHJOTEPMHUYECKUX PEAKITUIX
sorany, Sarprnne ooty 01,1 | Bumotexa LIOK
25 - 4P YR, ' https://m.edsoo.ru/ff0
CIIOCOOKI €70 2
d4cda
npeaoTBpaIlCHUS
s | Bimorea o
26 Y ' https://m.edsoo.ru/ff0
cobupaHue KUCI0po/a, 2
y d4ae?
W3YUYCHHE €T0 CBOUCTRBY
Bopopon — snemeHT u 08 1 bu6mnoreka [JOK
27 IIPOCTOE BELIECTBO. ) ' https://m.edsoo.ru/ff0
Haxoxaenue B npupojie d4ddo
28 DU3UYECKUE U XUMUYECKHUE 12.1 | bubamoreka [JOK




CBOICTBa BOJOPO/IA. 2 https://m.edsoo.ru/ff0
[Tpumenenue Botopoia d4ddo
15.1 bu6moreka [JOK
29 [ToHsATHE O KUCIIOTaX U COJIAX ) ' https://m.edsoo.ru/ff0
d50d2
bu6moreka IJOK
30 E:;OC;S;; zojfggze;laiipﬂﬂ ;9' ! https://m.edsoo.ru/ff)
d4dd0
HpaKTII/I—}{CCKa}I pabota Ne 4 o i Bu6miorexa [IOK
31 Zzl\gz (IOTYHCHAC 1 ' https://m.edsoo.ru/ff)
paHue Boz[opcu)z[a, 2 4442
U3YUYCHHUE €TO CBOMCTBY
. N bu6mnoreka [JOK
32 g/;zgipizlfr;)g;shd rasoe. ;6'1 https://m.edsoo.ru/ff0
ds42e
Brrauciiennst o0béMa,
KOJIMYECTBA BEIIECTBA r'a3a 110 9.1 bu6mmoreka [JOK
33 €0 U3BECTHOMY KOJUYECTBY ) ' https://m.edsoo.ru/ff0
BEILIECTBA UM O0BEMY. ds55a0
HNucrpykrax no Th
Brruuciaenns 00EMOB ra3oB Bubmiorexa LJOK
34 11O YPABHCHHIO pealfunn fa 09.0 https://m.edsoo.ru/ff0
OCHOBE 3aKOHA 00BEMHBIX 1
. d5708
OTHOIIICHHH T'a30B
35 dU3NYeCKrue U XUMUYECKHE 12.0 | bu6mmoreka IJOK
CBOMCTBA BOJIbI 1 https://m.edsoo.ru/ff0




d587a

bu6mnoreka [JOK

36 Sg ;f;ﬂ?;igiiiﬂﬂ' Homsrne } 6.0 https://m.edsoo.ru/ff0
d59¢2

Bona xak pacTBOpHUTEIb.
HaceimenHnsie u 19.0 bu6moreka IJOK

37 HEHACBHIIIICHHBIE PACTBOPHI. ) ' https://m.edsoo.ru/ff0
MaccoBast 10Jis BEIeCTBa B d5b40
pacTBope
[TpakTrueckas pabota Ne 5 o
teme «IIpurotoBnenue 3.0 bu6moreka [JOK

38 PacTBOPOB ¢ OMpeAeaEHHON ) ' https://m.edsoo.ru/ff0
MacCOBOM J0JIeH d5eba
PacTBOPEHHOTO BEIIIECTBAY
Kontponsnas padota Ne2 1o 26.0 bu6moreka [JOK

39 teme «Kucmopoa. Bomopos. ) ' https://m.edsoo.ru/ff0
Bona» d6342
OKcHJIBI: COCTaB, 300 bu6moreka [JOK

40 KJ1accudukanus, 1 ' https://m.edsoo.ru/ff0
HOMEHKJIaTypa d664e
HonuyquHe U XUMUYECKUe Bubmorexa [IOK
CBOMCTBA KHCJIOTHBIX, 02.0

41 OCHOBHBIX 11 aM(OTEPHEIX ) https://m.edsoo.ru/ff0

doo64e

OKCHJIOB

47 OcHOBaHUS: COCTaB, 06.0 | bu6mmoreka [IOK
KJ1accudukanus, 2 https://m.edsoo.ru/ff0




HOMEHKJIaTypa

d67ca

bu6mnoreka [JOK

43 ]IO??H@HH@IIXHMH?@CKHG 09.0 hitps:/m.edsoo.ru/ff0
CBOMCTBA OCHOBAaHHUH 2
d67ca
Kucnotsl: cocras, 13.0 bu6mnoreka [JOK
44 KiIaccuukanus, ) ' https://m.edsoo.ru/ff0
HOMEHKJIaTypa dfee2
bu6mmoreka IJOK
45 ]IO??HCHHGIIXHMHHECKHC 16.0 https:/m.edsoo.ru/ff0
CBOMCTBA KHUCJIOT 2
dfee?
Eﬁﬁ:éﬁngHifinoco6H 20.0 bubmmorexa [OK
46 Hon HGHHHYEH&MHCCKHC ) ' https://m.edsoo.ru/00a
y 5 do474
CBOICTBA =2
[TpakTrueckas padora No 6.
Elfglzmlfweﬂmnbﬂmx 3aja4 1o 27.0 bubmorexa [OK
47 P A ' https://m.edsoo.ru/00a
TeMe «OCHOBHBIE KJIACCHI 2
d9b7c
HEOPTaHUYECKUX -
COCJIMHCHUI
['eneTnyeckas CBA3b MEXKIY 01.0 bubmnorexa [JOK
48 KJIacCaMu HEOPTaHMYECKUX 3 ' https://m.edsoo.ru/00a
COEIMHEHUN d9as0
bu6mmoreka [JOK
49 Obobmenne u . 05.0 https://m.edsoo.ru/00a
cUCTEeMaTH3aIMs 3HaHUI 3

d9cb2




KonTponbuas padora Ne3 mo 12.0 bubmnorexa [JOK
50 teMe "OCHOBHBIE KJIACCHI 3 ' https://m.edsoo.ru/00a
HEOPraHUYEeCKUX COCTUHEHMIT" d9ela
Knifciz?bgngg; I;I(I/IMI/I‘-ICCKI/IX 15.0 Bubmotexa LIOK
51 ! ' https://m.edsoo.ru/00a
ayeMeHToB. [loHusarue o 3
d9ffa
IpyImax CXOJAHBIX 3JIEMCHTOB E—
[Tepnoanuecknii 3aK0H U BuGmorexa [JOK
[lepuonnueckas cucrema 19.0
52 https://m.edsoo.ru/00a
XUMHYECKUX 3jieMeHToB J[. U. 3
da52c
MenneneeBa
bu6mnoreka IJOK
53 Sspfon;;;pynnm, 52'0 https://m.edsoo.ru/00a
Py da52c
bu6mnoreka IJOK
54 S:f;;flie:?w;éo(;g;z? 22'0 https://m.edsoo.ru/00a
AEP- da342
CrtpoeHue 3JeKTPOHHBIX Bu6motexa LIOK
000JI04YEK aATOMOB DJIEMEHTOB 05.0
55 N https://m.edsoo.ru/00a
[Tepnonmueckoi cucremsr /1. 4
da6bbc
H. Menneneena -
XapakTepucTrka
XUMHUYECKOTO DJIEMEHTA [0 09.0 bu6mmoreka [JOK
56 €ro MOJIOKEHUIO B 4 ' https://m.edsoo.ru/00a

[Tepuoanueckon cucreme /l.
H. Menneneena

da824




3nauenue [lepuoanueckoro

3aKOHAa [T pa3BUTHUS HAYKU U 12.0 bubmmotexa [[OK
57 npaktuku. [{. 1. Menneneen 4 ' https://m.edsoo.ru/00a
— y4€HBbIi, egaror u da96e
IpaKIaHUH
DJIEKTPOOTPULIATEILHOCTD bu6moreka [JOK
16.0
58 aTOMOB XUMHUYECKUX 4 https://m.edsoo.ru/00a
DJIEMEHTOB daab8
19.0 bu6moreka [JOK
59 NonHas xumMnyeckas CBA3b 4 ' https://m.edsoo.ru/00a
dac34
bu6mnoreka IJOK
60 KoBaneHTHas nomnsipHas 23.0 hitps://m.edsoo.ru/00a
XUMHUYECKAS CBA3b 4
daabg
bu6mnoreka IJOK
61 KoBaneHTHas HenoisipHast 26.0 hitps://m.edsoo.ru/00a
XAMHUYECKAs CBA3b 4
daab9
03.0 bu6moreka [JOK
62 CreneHp OKUCIEHUSA 5 ' https://m.edsoo.ru/00a
dae28
bu6moreka IJOK
63 Soiiiiﬁf)iii}z;ﬂme EaKIUU (5)7.0 https:/m.eds00.ru/00a
peartt db076
bu6mnoreka IJOK
64 Oxucureni 1 14.0 https://m.edsoo.ru/00a
BOCCTAHOBUTEIIU 5

db076




KonTponbnas padorta Ne4 mo

bu6moreka IJOK

65 Tteme «CTpoeHue aToma. 1 ;7'0 https://m.edsoo.ru/00a
XUMHUYECKas CBI3b» db486
. bu6mnoreka [JOK
66 Pesepaibiit ypox. 0606111? fHe 1 210 https://m.edsoo.ru/00a
Y CHCTEMAaTHU3aIvs 3HaHUI 5
db33c
. bu6moreka [JOK
67 Pe3epBHBIi ypoOK. O606H1?HH6 1 24.0 hitps://m.edsoo.rw/00a
Y CHCTEMAaTH3aIis 3HaHUI 5
d9cb2
. bu6moreka IJOK
68 Pesepsibiit ypok. O606m?HHe 1 https://m.edsoo.ru/ff0
U CHCTEeMaTH3alus 3HaHUI
d61c6
OBHIEE KOJIMYECTBO YACOB 63

I10 [TIPOI'PAMME




9 «A» KJTACC ID 3021573 Xaraamakusaa Hage:xaa OBanecoBHa

KosinuecTBO 4acoB BHEKTpOHHbIe
Ne i/m | Tema ypoka Bcer Kontpo | Mpaktuy | [lara unpposrre
JbHbIE ecKue no oOpa3oBarejibHbIE
0 padoTrbl | padoTHI IUIaHy | pecypchbl

[leprognyecknii 3aKOH.
[Tepronnueckas cuctema bu6mmoreka IJOK

1 XUMHYECKHUX d1eMeHToB JI. U. 1 05.09 https://m.edsoo.ru/00
MenneneeBa. MacTpyKTax 1o adb59e
Th
3aK(U)H0MepHOCTH B U3MCHEHHH Bu6morexa LIOK

2 ;EZEEE];S:B;?{;;I;H: . 1 07.09 https://m.edsoo.ru/00

PBRIX Tpex adb6b6

IEPUOJIOB
Knaccuduxanus n bubmuoteka [[OK

3 HOMEHKJIATypa HEOPTaHUYECKUX 1 12.09 | https://m.edsoo.ru/00
BEIIECTB adb7e2
Buabsl XuMnueckon CBSI3U U bu6anoreka [JOK

4 THUIIBI KPUCTAITTNIECKUX 1 14.09 | https://m.edsoo.ru/00
peéToK adbac6
Kontponbshas padora Nel o

5 TeMe «HOBTOpCHI/IGUI/I 1 1 19.09
yTITyOJIeHnEe 3HAHU OCHOBHBIX
paszaesioB Kypca 8 Kiacca

6 Knaccuduxanus XuMU4eCKux 1 21.09 bu6mmoreka IJOK




pPEaKIuy 10 Pa3InYHbIM
pU3HaKam

https://m.edso0.ru/00
adbcb0

[TonsiTHE O crkOpoCcTH
XAMUYECKOMN peakuuu. [lonsarue

bu6mmoreka [JOK

7 26.09 https://m.eds00.ru/00
0 TOMOTEHHBIX U TE€TEPOTCHHBIX
adbe9a
peaxIusax
[lonaTHe 0 XUMHUYECKOM
e G, Bionss 10K
8 o . P 28.09 https://m.edsoo.ru/00
XUMHUUYECKOHN peaKiuu U
adc28c
MIOJIO’KCHHE XUMHUICCKOTO
paBHOBECHUS
OKHCIUTENBHO bubmorexa [OK
9 03.10 https://m.eds00.ru/00
BOCCTAaHOBHUTEJIbHBIE PEAKIIUH
adcade
Teopust FNEKTPONTUTUIECKON bubmuoteka [[OK
10 nuccoruanyi. CHIbHEIC U 05.10 https://m.edsoo.ru/00
cia0bIe IIEKTPOIUTHI adcd68
bu6anoreka [JOK
11 Honnble ypaBHEHUS peaklnii 10.10 | https://m.edsoo.ru/00
add448
XUMUYECKHUE CBOMCTBA KUCJIOT
1 OCHOBAHUM B CBETE bu6mmoreka IJOK
12 npeCcTaBICHU 00 12.10 | https://m.edsoo.ru/00

AIIEKTPOIUTUYECKOU
JTVCCOLHALINT

add5d8




XUMHYECKUE CBOUCTBA COJIEU B

CBETE IPEJICTaBICHHI 00 bubmorexa [IOK
13 EKT (FHPII[TquCKOﬁ 17.10 https://m.edsoo.ru/00
P add8b2
JTUCCOTTHAITIT
O06001IeHNEe U CUCTEMATH3aIIHS bubmorexa [OK
14 N 19.10 https://m.edsoo.ru/00
addd12
Kontponsnas padota Ne2 1o Bubmiorexa LIOK
15 TEME (ICKTPOINTHHCCKaS 24.10 | https://m.edsoo.ru/00
aucconuanus. XuMHIeCKHue
addec0
pEeaKkIuy B pacTBOpax»
bu6mnoreka [JOK
16 [TonsiTe o ruaponmn3e coyei 26.10 | https://m.edsoo.ru/00
add9d4
[TpakTuueckas padora Ne 1. bu6moreka [JOK
17 «Pemrenue 3KciepuMeHTaNbHbBIX 07.11 https://m.eds00.ru/00
3amau» Mactpykrax mo Th addbfa
OO0mast xapaKTepuCTHKA bubmuoteka [[OK
18 rajJjloreHoB. X UMHUYECKHE 09.11 https://m.edsoo.ru/00
CBOMCTBA Ha IIpUMEPE XJI0pa addfe2
Xnoposoaopona. ConsiHas bubmnorexa [JOK
19 KHCJI0Ta, XUMHYECKHE CBOMCTBA, 14.11 https://m.edsoo.ru/00
MOJy4Y€HUE, MPUMEHEHUE adel04
[IpakTuyeckas padora Ne 2 o bu6mnoreka [JOK
20 teme «Ilomydenue consiHo 16.11 https://m.eds00.ru/00

KUCJIOTBI, U3Y4YEHUE €€ CBOMCTBY»

ade348




Brrunciienns no ypaBHEHUSIM

- bu6moreka IJOK
21 zHMquCKHX PCAKIHH, cCi 21.11 https://m.edso0.ru/00
JIMH U3 PEareHToB JiaH B adedss
n30bITKE
OO0mast xapaKTepuCcTHKa bubmorexa [OK
22 >eMenToB VIA-Tpymmb! 23.11 https://m.edsoo.ru/00
ade64a
ANIOTpOIHbIE Monmpnxaum{ Bu6morexa LIOK
23 cCepHl- Haxovxc JICHHE COPBL I €¢ 28.11 https://m.edsoo.ru/00
COEIMHEHHI B MPUPO/IE.
. ade64a
XUMHUUYECKHE CBOWCTBA CEPBI
CepoBoaopo/1, CTPOCHHUE, bu6moreka [JOK
24 duznyecKrue 1 XuMHUYECKUE 30.11 https://m.eds00.ru/00
CBOMCTBA ade802
Oxkcunpl cepbl. CepHas KUACIIOTA, bu6moreka [JOK
25 buznyecKkrue 1 XuMHUYECKUE 05.12 | https://m.edsoo.ru/00
CBOICTBa, MPUMEHEHUE adea28
XUMHUYECKHUE PEAKIIUH,
JeXallyue B OCHOBE
IPOMBIIIJIEHHOTO CI0c00a bubmnorexa [JOK
26 MOJTYYEHHUSI CEPHOM KHUCIIOTHI. 07.12 https://m.edsoo.ru/00
XHUMHUECKOE 3arpsi3HEHHE adec8a
OKPYKAIOILIEH Cpeabl
COEIMHEHUSIMU CEPbI
27 Brrunciaenune maccoBoi 10U 12.12 bu6anoreka [JOK

BbIXO/JIa ITPOAYKTA PCaKIMU

https://m.edsoo.ru/00




adec8a

OO11as xapakTepucTuka
aneMeHTOB VA-rpynmnsl. A30T,

bu6moreka IJOK

28 pacrnpocTpaHeHHUe B IPUPO/IE, 14.12 https://m.edsoo.ru/00

duznyecKkrue 1 XUMHUYECKHUE adeeab

CBOMCTBA

AMMHuak, ero puznueckue u bubanorexa [JOK
29 XHUMHYECKHE CBOMCTBA, 19.12 https://m.edsoo.ru/00

MOJIy4Y€HHUE U IPUMEHEHHE adf004

[TpakTuueckas padora Ne 3 mo bu6moreka IJOK
30 teme «I[lomydyenue aMmmuaxka, 21.12 https://m.edsoo.ru/00

W3YUYCHHE €T0 CBOUCTRBY adf180

A30THas KUCJI0Ta, €€ bu6mnoreka [JOK
31 buznyecKkrue 1 XuMHUYECKUE 26.12 | https://m.edsoo.ru/00

CBOMCTBA adf306

Hcnonp30BaHne HUTPATOB U

coJieii aMMOHUS B Kaqecr?e BuGmiorexa [JOK
32 MUHCPAIILHEIX Y 00peHHMI. 28.12 https://m.edsoo.ru/00

XUMHUYECKOE 3arpsI3HEHNE

. adf518

OKpY>KaIoIIel cpebl

COCTMHEHUSIMU a30Ta

dochop. Oxeun dhocdopa (V) u

dbocdhopHas kucioTa, bubmoreka [JOK
33 bU3HYeCcKue 1 XUMHIECKHE 09.01 https://m.edsoo.ru/00

CBOMCTBA, MOJIYUYEHHUE.
Nuctpykrax no Th

adf68a




HcnonszoBanue docdaros B
Ka4eCTBE MUHEPATLHBIX

bu6moreka IJOK

34 . 11.01 https://m.eds00.ru/00
ya06peHH?. 3arps3HeHHE adfc20
pupoaHOM cpeapl pocharammu -
Yraepon, pacipoCTpaHEHUE B bubmuorexa [[OK
35 npupojie, pusznueckue u 16.01 https://m.edsoo.ru/00
XHMHYECKHE CBOMCTBA adfd9c
Oxcupl yriepoaa, ux
duznyecKrue 1 XuMHUYECKHUE bubanorexa [JOK
36 CBOMCTBA. DKOJIOTHUUECKHE 18.01 https://m.eds00.ru/00
po6JIeMbl, CBSI3aHHBIE C adfebe
okcuzioM yriepoza (IV)
bu6moreka IJOK
37 VroapHas kuca0Ta U €€ COn 23.01 https://m.eds00.ru/00
ae006¢
HpaK"'l:I/I‘-IeCKaﬂ pabota Ne 4 o Bu6morexa LIOK
38 reme "lloinyserte yriekucnoro 25.01 https://m.eds00.ru/00
ra3a. KauecTBeHHas peakius Ha
ae027¢
KapOoHaT-UOH"
[TepBoHaUaTbHBIE TTOHSITHS 00 bubmuoteka [[OK
39 OPraHMYECKHX BEIECTBaX KakK O 30.01 https://m.edsoo.ru/00
COEJIMHEHUSIX yTriepoaa ae054e
bu6mnoreka [JOK
40 Kpemuuii u ero coenuHeHus 01.02 | https://m.edsoo.ru/00
ae080a
41 [TpakTudeckas padorta Ne 5. 06.02 bu6mmoreka IJOK




Pemenune sxcnnepumMeHTaIbHbIX
3aJ1a4 no TeMe «BaknHeiimmue
HEMETaJlJIbl ¥ UX COSTMHEHU S

https://m.edso0.ru/00
ae0bf2

Kontponsnas padota Ne3 o

bu6anoreka [JOK

42 TeMe «BaxxHele HeMeTalIbl 08.02 https://m.edsoo.ru/00

U UX COCIUHEHUS) aelell

OO1as xapakTepucTUKa

XAMHYECKUX DJIEMEHTOB —

METaJIJI0B. MeTaminyeckas bu6moreka IJOK
43 CBS3b U METaJUITMYeCKas 13.02 https://m.eds00.ru/00

KpUCTaJUIMYECKasi peIETKA. acl03e

DU3NYECKHE CBOWCTBA

METaJJIOB

XUMHUYECKHUE CBOMCTBA bu6mnoreka [JOK
44 METAJJIOB. DIEKTPOXUMHUYECKHI 15.02 | https://m.edsoo.ru/00

PAl HAIPSKEHU M METAJUIOB aell56

OO1ue cnocoObl MOTyYeHHS

MeTajoB. CriaBbl.

Brruucnenus no ypaBHEHUSIM buomorexa [OK
45 . 20.02 https://m.edsoo.ru/00

XUMHUUYECKUX PEaKIUi, ecliu 1e1156

OJIMH U3 PEareHTOB COACPKUT -

IPUMECHU

bu6moreka IJOK
46 [ToHsaTHE O KOPPO3UH METAIIIOB 22.02 https://m.edsoo.ru/00
ael278

47 [[lenouHbIe METaIBI 27.02 bu6mnoreka [JOK




https://m.edso0.ru/00
ael4b2

OKcHUABI U TUIPOKCUIBI HATPUS

bu6moreka IJOK

48 N 29.02 https://m.edsoo.ru/00
acl14b2
bu6moreka IJOK
49 ]J_[enoquoseMenm{He METAILIRE = 05.03 https://m.edsoo.ru/00
KaJbIMH ¥ MarHui
acl5Se8
Baxueinnime coeTuHeHUS bubmorexa LHOK
50 07.03 https://m.edsoo.ru/00
KaJabILUs
acl5Se8
51 O606HvleHHe U CHCTEMAaTH3aIs 12.03
3HAHMI
JKEcTKOCTh BOMIBI U CITIOCOOKI €6 bubmorexa LOK
52 yeTpaneHus 14.03 https://m.edsoo.ru/00
acl886
[IpakTuueckas padora Ne 6 mo bubmnorexa [JOK
53 teme "JKECTKOCTH BOJBI U 19.03 https://m.edsoo.ru/00
METO/IbI €€ ycTpaHeHus" aclae8
bu6moreka IJOK
54 AMIOMUHUH 21.03 https://m.edsoo.ru/00
aclc64
AmM@oTepHbIie cBONCTBA OKCHIA Bubmotexa LIOK
55 02.04 https://m.edsoo.ru/00

Y TUIPOKCUAA

aelc64




bu6moreka IJOK

56 Keneso 04.04 https://m.edsoo.ru/00
ac1d86
OKcHIbI, TUAPOKCUIBI U COJIU bubmmorexa HOK
57 Keresa (,H) 1 skenesa (I10) 09.04 https://m.edso0.ru/00
ae35¢6
53 O606HvleHHe Y CHCTEMAaTH3aIs 11.04
3HAHUH
[IpaxkTueckas padora Ne 7.
Pepﬂ_IeHI/Ie aKcneI;HMeHTaHLHLIX buomorexa [OK
59 - 16.04 https://m.edsoo.ru/00
3a71a4 o TeMe «BakHenmme
ac3de8
METAJIJIbl U BX COCTUHCHHMSDY
Brruucnenus no ypaBHEHUSIM
XUMHYECKUX PEAKLIUM, €CIIN
OJIMH W3 PEarceHTOB JIaH B bu6mmoreka IJOK
60 U30BITKE UITH COACPKUT 18.04 | https://m.edsoo.ru/00
npumecH. Berancnenus ael750
MacCOBOH JI0JIM BBIXOJ1a
MPOYyKTa PEaKIIun
61 O606HvleHHe Y CHCTEMAaTH3aIs 23,04
3HAHUH
Kontponbnas pabota Ne4 mo
62 TeMe «Baxxneime MeTauibl 1 25.04
UX COCIUHCHUS
63 BemectBa n maTepuaiinl B 02.05 bu6moreka [JOK

MMOBCEIHEBHOM KM3HH Y€JIOBEKaA

https://m.edsoo.ru/00




ae31f50

XUMHUYECKOE 3arpsi3HEHUE

bu6mnoreka [JOK

64 OKDVIKAIOLICH ChOTET 1 07.05 https://m.edso0.ru/00
PYHQIOTICH CPea 2e4270
Posnp xuMuu B perieHnn bubmorexa LHOK
65 P 1 14.05 https://m.edso0.ru/00
IKOJIOTUYECKUX MPOOIEM
ae4270
. bu6moreka [JOK
66 PesepsrbIi ypok. 0606511 crme n 1 16.05 https://m.edsoo.ru/00
cucTeMaTu3anus 3HaHuil
ae0dOa
. bu6moreka IJOK
67 PesepHbiit ypox. 0606111 e v 1 21.05 https://m.edsoo.ru/00
cucTeMaTru3anus 3HaHuil
adb33c
. bu6anoreka [JOK
68 Pe3epaHbiit ypok. O606£H cHmc 1 23.05 https://m.edso0.ru/00
cUcTEMATHU3ALA 3HAHUI
ad9cbh2
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME




9 «b» KJIACC ID 3021573 Xataamamxuaa Hane:xna OBanecoBHa

KosinuecTBO 4acoB BHCKTpOHHbIe
Ne i/m | Tema ypoka Bcer Kourpo | Tpakruy unpposrre
JbHbIE ecKue Jara | oOpa3oBaTejibHbIE
0 padoThI padoThI pecypchl
Ileproanyecknii 3aK0H.
ITepnoanyeckas cucrema bu6mmoreka IJOK
1 XUMHYECKHUX dremMeHToB 1. U. 1 05.09 | https://m.edsoo.ru/00a
MenneneeBa. THCTpyKTax 1o db59e
Th
3aKE)HOMCpHOCTI/I B I3MCHCHHUH Bu6morexa LIOK
2 ;igﬁgiij:ﬁ?fﬁ;ﬂx . 1 07.09 | https://m.edsoo.ru/00a
Y Tpex db6b6
MEepUO0B
Knaccudukanus n bubmuoteka [[OK
3 HOMEHKJIATypa HEOPTaHUUECKUX 1 12.09 | https://m.edsoo.ru/00a
BEIIIECTB db7e2
Buasr xuMnueckoi CBSI3U U bu6mnoreka [JOK
4 THUIIBI KPUCTAILTUYECKIX 1 14.09 | https://m.edsoo.ru/00a
petéToK dbac6
Kontponbsnas padora Nel mo
5 TEME «HOBTOpeHI/ICuﬂ 1 1 19.09
yriIyOJIeHue 3HaHUI OCHOBHBIX
paszenioB Kypca 8 Kiiacca»
6 Knaccuduxanust XuMru4ecKux 1 21.09 | bub6mmoreka [JOK




peaKui 10 pa3IndHbIM
IIpU3HAKaM

https://m.edsoo.ru/00a
dbcb0

ITonsaTHe o ckopoctn
XAMU4YeCcKou peakuuu. [Tonstue

bu6mnoreka [JOK

7 26.09 | https://m.edsoo.ru/00a
0 TOMOTEHHBIX U TE€TEPOTCHHBIX
dbe9a
peaxIusax
[TonAaTHE 0 XUMHUYECKOM
e G, i aorss 10K
8 o . P 28.09 | https://m.edsoo.ru/00a
XUMHUYECKON peakinu 1
dc28¢
ITOJI0KEHUE XHMUYISCKOTO
paBHOBECHUS
OKHUCIUTENBHO bubmorexa [TOK
9 03.10 | https://m.edsoo.ru/00a
BOCCTAHOBUTEJIBHBIE PEAKIIUU
dcade
Teopus NEKTPOIUTUIECKON bubanorexa [JOK
10 mucconany. CUIIbHBIC 1 05.10 | https://m.edsoo.ru/00a
ciadbIe AIEKTPOIUTHI dcd68
bu6mnoreka [JOK
11 Honnble ypaBHEHHS peakuuii 10.10 | https://m.edsoo.ru/00a
dd448
XVWMUYECKHE CBOMCTBA KUCIOT
1 OCHOBAaHHUM B CBETE bu6mmoreka IJOK
12 npecTaBIeHU 00 12.10 | https://m.edsoo.ru/00a

BJIEKTPOIIUTUYECKOU
TUCCOLAALINHT

dd5d8




XUMHYECKUE CBOMCTBA COJIEH B

CBETE IIPEJICTABICHHM 00 bubmorexa IIOK
13 3neKTp(fﬂIfTquc1<oﬁ 17.10 | https://m.edsoo.ru/00a
dd8b2
JTUCCOTIHAITIT
O06001IeHNE ¥ CUCTEMATH3aIIHS bubmorexa [TOK
14 N 19.10 | https://m.edsoo.ru/00a
dddi2
KonTtpoarnas padota Ne2 1o Bubmiorexa LIOK
15 TEME «ICKTPOIHTHHECKas 24.10 | https://m.edsoo.ru/00a
aucconuanysa. XuMHUICCKUE
ddec0
pPEaKIny B paCTBOPAX»
bu6mmoreka [JOK
16 [TonsiTe 0 TUAPOIN3E CONEH 26.10 | https://m.edsoo.ru/00a
dd9d4
[TpakTuyeckas padora Ne 1. bu6moreka [JOK
17 «Pemienue 3KkciepuMeHTaIbHbBIX 07.11 | https://m.edsoo.ru/00a
3agaw» NHcTpykTax no Th ddbfa
OO6mrast xapaKTepUCTHKA bubmuotexa [[OK
18 rajoreHoB. XMMHUYECKUE 09.11 | https://m.edsoo.ru/00a
CBOICTBA Ha MpUMEpPE XJIopa ddfe2
Xnoposoaopoa. CossiHas bubmuotexa [[OK
19 KHCJIOTa, XUMHYECKHE CBOMCTBA, 14.11 | https://m.edsoo.ru/00a
MOJTy4YCHHE, TIPUMCHCHHUE del04
[IpakTuyeckas padorta Ne 2 o bu6mmoreka IJOK
20 teme «[lomydyenue comnsiHoiM 16.11 | https://m.edsoo.ru/00a

KUCJIOTBI, U3y4YE€HUE €€ CBOMCTBY»

de348




Brruncienns no ypaBHEHUSAM

. bu6moreka IJOK
21 EHMH%CKHX PEAKIIH, cCiH 21.11 | https://m.edsoo.ru/00a
JIMH U3 PEareHToB JaH B de4ss
M30bITKE
OO6mr1ast xapaKTepUCTHKA bubmorexa [TOK
22 >1eMenToB VIA-Tpy I 23.11 | https://m.edsoo.ru/00a
deb4a
AnnoTporHbie MOI[I/I(bI/IKaHI/II/{ Bu6morexa LIOK
23 cCeprl- Haxounc ACHHE COPBL I €¢ 28.11 | https://m.edsoo.ru/00a
COEJIMHEHUI B PUPO/IE.
. deb4a
XUMHYECKHE CBOVMCTBA CEPBI
CepoBoaopo/i, CTpOCHHUE, bu6moreka [JOK
24 buznueckne 1 XuMHUYECKHIe 30.11 | https://m.edsoo.ru/00a
CBOMCTBA de802
Oxcunpl cepbl. CepHas KUCIOTA, bu6moreka [JOK
25 buznueckne 1 XuMHUYECKHIe 05.12 | https://m.edsoo.ru/00a
CBOMCTBA, TPUMEHEHUE dea28
XUMHYECKUE PEAKINH,
JeKallre B OCHOBE
MPOMBIIIJIEHHOTO CIoco0a bubmnorexa [JOK
26 MTOJTYYCHHS CEPHOUN KHUCIIOTHI. 07.12 | https://m.edsoo.ru/00a
XUMHUYECKOE 3arpsi3HCHHE dec8a
OKPYXaroUIen Cpebl
COEIMHEHUSIMU CEPbI
27 Brrunciaenune maccoBoil 10U 12.12 bu6mnoreka [JOK

BbIXO/Jd IMPOAYKTa pCaKIuu

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




dec8a

OO01as xapakTepucTUKa
aneMeHToB VA-rpynmsl. A30T,

bu6moreka IJOK

28 pacrpocTpaHeHHe B IPUPOJIE, 14.12 | https://m.edsoo.ru/00a
(bU3HYEeCKUEe U XUMUUIECKHE deeab
CBOMCTBA
AmMMuak, ero pu3nvecKue u bu6moreka IJOK

29 XHUMHYECKHE CBOMCTBA, 19.12 | https://m.edsoo.ru/00a
MOJTyYeHUE U TIPUMECHECHHE dfoo4
[IpakTuueckas pabora Ne 3 o bubanorexa [JOK

30 teme «Ilomyyenne amMmmuaka, 21.12 | https://m.edsoo.ru/00a
U3y4CHHE €r0 CBOMCTBY df180
A30THas KUCJIO0Ta, €€ bu6mnoreka [JOK

31 buznuecKkne 1 XuMHUYECKHUe 26.12 | https://m.edsoo.ru/00a
CBOMCTBA df306
Hcnonb30BaHre HUTPATOB U
coJieit aMMOHHUS B KaquT?e BuGmiorexa [JOK

32 MHHCPAILHBIX Y/I00PCHHH. 28.12 | https://m.edsoo.ru/00a
XI/IMI/I‘I€CKOCU33FP}ISHCHI/I€ 4f518
OKPY KaIoIIel cpeibl E—
COCTMHEHUSIMH a30Ta
docdop. Oxcun dhocdopa (V) u
dhochopHas kucnora, bu6moreka [JOK

33 (U3UYECKUEe M XUMHUICCKHEC 09.01 | https://m.edsoo.ru/00a

CBOMCTBA, MOJIYUYECHHUE.
HNuctpykrax o Th

df68a




Hcnons3oBanue ¢pocdatos B
Ka4eCTBE MUHEPAITbHBIX

bu6mmoreka IJOK

34 . 11.01 | https://m.edsoo.ru/00a
y,Z[O6pCHI/I%. 3arps3HeHHE d£c20
pUpOHON cpensl pocharamu
Yraepon, pacnpoCTpaHEHUE B bubmuoteka [[OK
35 npupojie, Guznyeckue u 16.01 | https://m.edsoo.ru/00a
XHMUYECKHE CBOMCTBA dfd9c
Oxcwupl yriaepojaa, ux
buznueckne 1 XuMHUYECKHIe bubmnorexa [JOK
36 CBOMCTBA. DKOJIOTHUYCCKHUE 18.01 | https://m.edsoo.ru/00a
MPOOJIEMBI, CBSI3aHHBIE C dfebe
okcusioM yriepoaa (IV)
bu6moreka IJOK
37 VYrojbHas KHCI0Ta U €€ COJIn 23.01 | https://m.edsoo.ru/00a
€006¢
Hpalcfuqecxaﬂ pabota Ne 4 o Bu6morexa LIOK
38 reme "loxyuenne yraekucaoro 25.01 | https://m.edsoo.ru/00a
ra3a. KauecTBeHHas peakius Ha
e027¢
KapOoHaT-noH"
[lepBoHayanbHbIE MOHATHUS 00 bubanorexa [JOK
39 OpraHUYECKHUX BEIIEeCTBaX KakK O 30.01 https://m.edsoo.ru/00a
COEIMHEHUAX yIJIepoaa c¢054¢
bu6mmoreka [JOK
40 Kpemuuii u ero coennueHus 01.02 | https://m.edsoo.ru/00a
€080a
41 [TpakTudeckas padora Ne 5. 06.02 | bubmmoteka [IOK




Pemenne s3xcnepuMeHTanbHbIX
3az1a4 no teme «Baxxkgenmme
HEMETAJUIBI U UX COETUHECHUI

https://m.edsoo.ru/00a
e0bf2

KonTtpoarnas padota Ne3 o

bu6mmoreka [JOK

42 TeMme «BakHelIe HeMeTauIbl 08.02 | https://m.edsoo.ru/00a
1 UX COCTMHCHUS elel8
OO01as xapakTepucTuKa
XUMUYECKUX IJIEMEHTOB —
METaJlJIOB. MeTamnuecKkas bu6moreka [JOK
43 CBSI3b U METaJInUecKas 13.02 | https://m.edsoo.ru/00a
KPUCTAJUINYECKas PEIIETKA. el03e
DuU3n4YeCcKrue CBOMCTBA
METaJIJIOB
XUMHUYECKHUE CBOMCTBA bu6mnoreka [JOK
44 METaJJIOB. DIIEKTPOXUMUYECKUI 15.02 | https://m.edsoo.ru/00a
PAI HANIPSKEHUN METAJIIOB ell56
O61ue cnocoObl MOy YeHHS
MeTaiioB. CIuiaBsl.
Brruucnenus mo ypaBHEHUSIM buomorexa [OK
45 . 20.02 | https://m.edsoo.ru/00a
XUMUYECKUX PEaKIUi, eclu 1156
OJINH U3 PEareHTOB COACPIKUT -
IpUMECH
bu6moreka IJOK
46 [ToHsTHE O KOPPO3UM METAIIIOB 22.02 | https://m.edsoo.ru/00a
e1278
47 [[lenoyHbIle METAIIBI 27.02 | bubmmoreka [JOK




https://m.edsoo.ru/00a
el4b2

OKCHUIBI ¥ TUIPOKCU/IBI HATPUS

bu6moreka IJOK

48 N 29.02 | https://m.edsoo.ru/00a
e14b2
bu6moreka [JOK
49 LHenoquIo:;eMeanvme METAILIBL = 05.03 | https://m.edsoo.ru/00a
KaJIbIUA ¥ MarHuu
el5e8
Baxuennime coeuHeHUS bubmorexa LHOK
50 07.03 | https://m.edsoo.ru/00a
KaJIbIUs
el5e8
51 O6o6uvleHI/Ie U CHCTEMAaTH3aIUs 12.03
3HAHHUI
JKEcTKOCTh BOJIBI U CLTOCOOKI €€ bubmorexa LHOK
52 P 14.03 | https://m.edsoo.ru/00a
¢1886
[IpakTuueckas pabora Ne 6 o bubanorexa [JOK
53 Teme "JKECTKOCTH BOJBI U 19.03 | https://m.edsoo.ru/00a
METO/IbI €€ yCTpaHeHus" elae8
bu6moreka IJOK
54 ANIOMUHUI 21.03 | https://m.edsoo.ru/00a
elcb4
AmM@doTepHbIE CBOWCTBA OKCHA Bubmotexa LIOK
55 02.04 | https://m.edsoo.ru/00a

Y TUJIPOKCUA

elcod




bu6moreka IJOK

56 Keneso 04.04 | https://m.edsoo.ru/00a
e1d86
OKcuIbl, TUAPOKCUIIBI M COTTU bubmorexa HOK
57 ’ 09.04 | https://m.edsoo.ru/00a
xene3a (II) u xxenesa (111)
e35¢6
53 O6o6HUJeHI/Ie U CHCTEMAaTH3aIUs 11.04
3HAHUH
ITpakTrueckas padora Ne 7.
P:HICHI/Ie BKCHeI:I))I/IMeHTaJIbHBIX bubmmorexa [IOK
59 . 16.04 | https://m.edsoo.ru/00a
3a7a4 1o TeMe «BaxkHenmme 3de8
METaJIIbl U UX COCAUHCHHUS) -
Brruucnenus no ypaBHEHUAM
XUMHAYECKUX PEAKLINN, €CIIN
OJIMH W3 PEareHTOB JIaH B bu6mmoreka [JOK
60 U30BITKE WU COJCPKUT 18.04 | https://m.edsoo.ru/00a
npumecu. Beraucienus el750
MacCOBOH JI0JIM BBIXOJa
MPOyKTa PEAKIIUN
61 O6o6HUJeHI/Ie U CHCTEMAaTH3aIUs 23.04
3HAHUH
Kontponbnas padora Ne4 mo
62 TeMe «Baxkneiilme MeTamibl 1 25.04
X COETUHEHHUS»
63 BemecrBa nu matepuaisl B 02.05 bu6moreka IJOK

IIOBCEIHEBHOMU KM3HU YEJIOBEKA

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




e3f50

XUMHUYECKOE 3arpsi3HEHHE

bu6mnoreka [JOK

64 eif coe 1 07.05 | https://m.edsoo.ru/00a
OKPYIKaIOIIEeH Cpebl <4270
Posp xuMuu B pereHnn bubmorexa LHOK
65 P 1 14.05 | https://m.edsoo.ru/00a
HKOJIOTMYECKUX MPOOIeM
e4270
. bu6moreka [JOK
66 PesepsHbId ypok. O6O6EH crme n 1 16.05 | https://m.edsoo.ru/00a
cUCTEMAaTH3alUs 3HAHUI
e0d0a
. bu6moreka IJOK
67 PesepHbiit ypok. 0606511 crme v 1 21.05 | https://m.edsoo.ru/00a
cUCTEMATH3alHA 3HAHUI
db33c
. bu6mnoreka [JOK
68 PesepBHbiit ypok. 0606? cHme o 1 23.05 | https://m.edsoo.ru/00a
CUCTEMATH3aMs 3HAHUIN
d9cb2
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME




9 «B» KJIACC ID 3021573 Xataamamxxusaa Hane:xxna OBanecoBHa

KoauuyecTBO 4acoB

DJIeKTPOHHBIE
Kourpo 1pakt Jlara uu(ppoBbIe
Ne i/ | Tema ypoka Bceer HYECKH
JIbHbIE o oOpa3oBarejibHbIE
0 padoThI ¢ IIARy pecypchl
padoTbI
[Teprnoanueckuii 3aK0H.
Ilepnonnyeckas cucrema bubmmorexa [JOK
1 XUMHYECKHUX dneMeHToB Jl. 1. 1 06.09 https://m.edso0.ru/00
MenneneeBa. MHCTpyKTax 1o adb59e
Tb
3aK9HOMepHOCTH B U3MEHEHUU BuGmorexa LIOK
2 ;igﬁg;g:ﬁ?qggiﬂx i 1 07.09 https://m.edso0.ru/00
PBRIX Tpex adb6b6
MIePUOJIOB
Knaccudukanus n bubmoteka [JOK
3 HOMEHKJIaTypa HEOPTaHUYECKUX 1 13.09 https://m.edso0.ru/00
BEILIECTB adb7e2
Buabsr xuMuueckou CBSI3U U bu6moreka IJOK
4 TUTBI KPUCTATUTUUECKUX 1 14.09 https://m.edso0.ru/00
petéToK adbac6
KonTtpoarnas padota Nel o
5 TeMe «HOBTOpeHI/IevI/I 1 1 20.09
yrayOJieHue 3HaHUM OCHOBHBIX
pazziesioB Kypca 8 Kjaccay




Knaccudukanus xuMuaeckux

bu6moreka IJOK

6 PEaKIHA 10 PA3TUIHBIM 21.09 https://m.edsoo.ru/00
IpU3HAKaM adbcb0
cmemoenois peanemn. Tlorras butmtorexa LIOK
7 PCATIIHH. 27.09 https://m.edsoo.ru/00
0 TOMOTEHHBIX U TE€TEPOTCHHBIX
adbe9a
peaKInsIX
[ToHsATHE O XUMHUECKOM
e e 0K
8 o . P 28.09 https://m.edso0.ru/00
XUMHUYECKOMN peaKInu u
adc28c
ITOJIOKEHUE XHMUYISCKOTO
paBHOBECHSI
OKMCIIUTEIIFHO bubmmotexa [TOK
9 04.10 https://m.edsoo.ru/00
BOCCTAHOBUTEJIHHBIC PEAKITNH
adcade
Teopus 31EKTPOIUTUIECKON bubmmorexa [JOK
10 nuccorpanu. CUibHbIE U 05.10 https://m.edsoo.ru/00
cl1a0ble ANEKTPOJIUTHI adcd68
bu6moreka IJOK
11 HNonHble ypaBHEHUS peaKIIUi 11.10 https://m.edso0.ru/00
add448
o 10K
12 12.10 https://m.edsoo.ru/00

npeAcTaBiIeHUN 00
AIEKTPOITUTHICCKOMN

add5d8




Jucconuanmnmn

XUMHUYECKUE CBOUCTBA COJIEU B
CBETE MpeACTaBICHUI 00

bu6moreka [JOK

13 I ——— 18.10 https://m.edso0.ru/00
add8b2
JMCCOITAAITIHI
O0001IeHNE U CHCTEMATH3AIHS bubmorexa TIOK
14 N 19.10 https://m.edsoo.ru/00
addd12
KonTtpoarnas pabota Ne2 o Bubmorexa LIOK
15 TEME «ICKTPOTHTHUCCKAs 25.10 https://m.edsoo.ru/00
JTUCCOIANMS. XUMHUECKUE
addec0
PEaKIMK B pacTBOPax»
buomoreka IJOK
16 [TonsiTe 0 TUAPOIN3E CONEH 26.10 https://m.edsoo.ru/00
add9d4
[TpakTuyeckas padora Ne 1. bubmoreka [JOK
17 «PernieHne SKCepuMEHTATbHBIX 08.11 https://m.edso0.ru/00
3agaw». Muctpykrax no Th addbfa
OO6mr1ast xapaKTepUCTHKA bubmoreka [JOK
18 rajoreHoB. X MMHUYECKHE 09.11 https://m.edso0.ru/00
CBOMCTBA Ha IPUMEPE XJI0pa addfe2
XnopoBoaopoa. ConsiHas bubmoreka IJOK
19 KHCJIOTa, XUMHYECKHE CBOMCTBA, 15.11 https://m.edsoo.ru/00
MOJy4Y€HUE, MPUMEHEHUE adel04
20 [IpakTudeckas padora Ne 2 o 16.11 bubmoreka [JOK

teme «llomydyenue constHon

https://m.edso0.ru/00




KHUCJIOThI, U3YYECHUE €€ CBONCTBY

ade348

Beruncienus no ypaBHEHUsAM
XUMHAYECKUX PEAKLINN, €CIIN

bu6moreka [JOK

21 OJIVIH 13 PEATeHTOB Jai B 22.11 https://m.edsoo.ru/00
ade488
M30bITKE
OO6mr1ast xapaKTepUCTHKA bubmorexa TIOK
22 >tementos VIA-Tpyms 23.11 https://m.edsoo.ru/00
ade64a
AnnoTporHbie Mozm(bHKaum/{ BuGmorexa LIOK
23 cCepHl- Haxovnc ACHHE COPBL I €¢ 290.11 https://m.edsoo.ru/00
COEJIMHEHUI B MPUPO/IE.
. ade64a
XHUMHUUYECKHE CBOMCTBA Cepbl
CepoBoaopo/1, CTpOCHHUE, bubmoreka [JOK
24 buznuecKkne 1 XuMHUYECKHUe 30.11 https://m.edsoo.ru/00
CBOMCTBA ade802
Oxcunpl cepbl. CepHas KUCIOTA, bubmoreka [JOK
25 (bu3nyecKue 1 XuMUYECKUe 06.12 https://m.edso0.ru/00
CBOICTBA, MPUMEHEHUE adea28
XUMHYECKUE PEAKINH,
JeKallre B OCHOBE
MPOMBIIIJIEHHOTO ClIoco0a bubmmorexa [JOK
26 MOJIyYEHHUsI CEPHOMN KUCIIOTHI. 07.12 https://m.edsoo.ru/00
XHUMHUUYECKOE 3arpsi3HEHUE adec8a
OKPYXaroUen Cpeibl
COEIMHEHUSIMU CEPbI
27 Brrauncienue MmaccoBou 107U 13.12 bubmorexa IJOK




BBIXO/Ia MPOAYKTA pEAKIUU

https://m.edso00.ru/00
adec8a

OO01as xapakTepucTuKa
aneMeHTOB VA-rpynmsl. A30T,

bu6moreka IJOK

28 pacnpocTpaHEeHHUE B PUPOJIE, 14.12 https://m.edsoo.ru/00
(dbu3nyecKue 1 XUMUYECKUE adeeab
CBOWCTBA
AMMuak, ero GpU3NYECKue u bubmoreka [JOK
29 XHMHUYECKHE CBOMCTBA, 20.12 https://m.edsoo.ru/00
MOJIyY€HUE U MMPUMEHEHNE adf004
[IpakTuyeckas padora Ne 3 mo bubmoreka [JOK
30 teme «Ilomyyenne amMmmuaka, 21.12 https://m.edso0.ru/00
U3YYEHUE €r0 CBOMCTBY adf180
A30THas KucIoTa, eé bu6moreka IJOK
31 (hu3nyecKue 1 XuMUYECKUe 27.12 https://m.edso0.ru/00
CBOICTBa adf306
Hcnonb30BaHre HUTPATOB U
coJieii aMMOHUS B Kaqecnuae Bu6morexa LIOK
32 MHHCPAJILHEIX Y/100PCHHH. 28.12 https://m.edsoo.ru/00
XUMHUYECKOE 3arpsi3HEHUE
. adf518
OKpY>KaroIIen CpeIbl
COCTMHEHUSIMH a30Ta
®docdop. Oxeun pochopa (V) u BuGmorexa LIOK
33 $ocopuas kucnota, 10.01 https://m.edsoo0.ru/00

(I)I/IBI/I‘ICCKI/IC N XUMHUYCCKHUEC
CBOﬁCTBa, IMOJIy4CHHC.

adf68a




Nuctpykrax no Th

Ucnonb3oBanue gocdaros B
KadyeCTBE MHUHEPAITbHBIX

bubmoteka [JOK

34 . 11.01 https://m.edso0.ru/00
yz[o6peHI/I%. 3arpsi3HeHue adfc20
pUpPOHON cpensl pocharamu -
Yraepon, pacnpoCTpaHEHUE B bubmoteka [JOK
35 npupoe, GU3NYECKUe u 17.01 https://m.edsoo.ru/00
XHMHYECKHE CBOMCTBA adfd9c
Oxcwupl yriaepoja, ux
buznueckne 1 XuMHUYECKHIe bubmmorexa [JOK
36 CBOMCTBA. JKOJIOTHUUECKHE 18.01 https://m.edso0.ru/00
poOJIeMbl, CBSI3aHHBIC C adfebe
okcusioM yriepoaa (IV)
bu6moreka IJOK
37 VYroapHas KuCI0Ta U €€ COn 24.01 https://m.edso0.ru/00
ae006¢
IIpakTrueckas padota Ne 4 mo
Tepiv[e "HonyquFI)/Ie YIJIEKUCIIOTO bromorexa [TOK
38 25.01 https://m.edso0.ru/00
ra3a. KauecTBeHHas peakius Ha
ac027¢
KapOoHaT-noH"
[lepBoHayanbHbIE MOHATHUS 00 bubmmorexa [JOK
39 OpPTraHUYECKUX BEIIECTBAX KakK O 31.01 https://m.edsoo.ru/00
COEIMHEHUAX yIJIepoa ac054e
bubmorexa IJOK
40 Kpemuuii u ero coenvnenus 01.02 https://m.edsoo.ru/00

ae080a




[IpakTiueckas pabora No 5.
Penrenune skcriepiMeHTaIbHBIX

bu6moreka [JOK

41 . 07.02 https://m.edsoo.ru/00

3a7a4 1o TeMe «BakHenme

ac0bf2

HEMETAJIIbI U UX COSCAUHCHUS

KonTponbnas padora Ne3 mo bubmmorexa [JOK
42 TeMe «BakHennme HeMeTallIbl 08.02 https://m.edsoo.ru/00

1 UX COCIAMHECHUS aelell

OO0mas xapakTepuCTHKA

XUMHYCCKHUX IJIIEMEHTOB —

METaJLUI0B. MeTajndeckas buomoreka IJOK
43 CBSI3b U METaJUIMYECKas 14.02 https://m.edsoo.ru/00

KpUCTAJUINYECKas PEIIETKA. acl03e

DU3NYEeCKrue CBOMCTBA

METaJIOB

XUMHYECKHE CBOMCTBA bu6moreka [JOK
44 METaJJIOB. DIIEKTPOXUMUYECKUI 15.02 https://m.edsoo.ru/00

PAL HAIPSDHKEHUN METAJIOB aell56

OOG1ue crocoObl MOTyYEeHUS

MeTamioB. CraBbl.

Brruucnenus no ypaBHEHUSAM bubmorexa [OK
45 . 21.02 https://m.edsoo.ru/00

XUMUYECKUX PEaKIU, ecln e1156

OJIVH W3 PEareHTOB COJICPIKHT S

npuMecu

bubmorexa IJOK

46 [TonsiTHe 0 KOPPO3UH METAIIIOB 22.02 https://m.edsoo.ru/00

acl278




bu6moreka IJOK

47 [Ileno4HbIe METAILIBI 28.02 https://m.edsoo.ru/00
acl4b2
OxcHuabl U TUAPOKCUIBI HATPUS bubmorexa LHOK
48 A AP A p 29.02 https://m.edso00.ru/00
1 KaJIusd
acl4b2
[IlenouyHo3eMeNbHBIE METATIIBI — bubmorexa [IOK
49 . . 06.03 https://m.edsoo.ru/00
KaJIBIIMI 1 MarHui
aecl5e8
Baxneiimme coequHeHNA bubmorexa [IOK
50 A 07.03 https://m.edsoo.ru/00
KaJIbLIUS
aelSel
51 O606I£ICHI/IC A CUCTEMATH3AIIUI 13.03
3HAHUHA
JKEcTKOCTEL BOIBI M CITOCOOBI €6 bubmorexa [IOK
52 CTDAHCHIS 4 14.03 https://m.edsoo.ru/00
yerp 2e1886
[IpakTuyeckas padorta Ne 6 o bubmoreka [JOK
53 teme "JKEcTKOCTE BOIIBI 1 20.03 https://m.edso00.ru/00
METO/Ibl €€ ycTpaHeHus'" aclae8
bubmoreka IJOK
54 AroMuHUR 21.03 https://m.edsoo.ru/00
aclc64
AmM@doTepHbIE CBOWCTBA OKCHIA bubmmorexa LIOK
55 p A 03.04 https://m.edsoo.ru/00

Y TUAPOKCHA

aclc64




bu6moreka IJOK

56 Keneso 04.04 https://m.edsoo.ru/00
ac1d86
OKcuIbl, TUAPOKCUIIBI M COTTU bubmmotexa [TOK
57 eresa (,II) 1 skenesa (I10) 10.04 https://m.edsoo.ru/00
ae35e6
53 O6o6uvleHI/Ie U CHCTEMAaTH3aIUs 11.04
3HAHUH
IIpaxTnueckas padora Ne 7.
P:HICHI/IG BKCHeII))I/IMeHTaJILHBIX bubmmotexa [TOK
59 . 17.04 https://m.edsoo.ru/00
3a7a4 1o TeMe «BaxkHenmme
ac3de8
METaJIIbl U UX COCAUHCHHUS)
Brruucnenus no ypaBHEHUAM
XUMHAYECKUX PEAKLINN, €CIIN
OJIMH W3 PEareHTOB JIaH B bubmoreka IJOK
60 U30BITKE WU COJCPKUT 18.04 https://m.edsoo.ru/00
npuMecH. Berancnenus ael750
MacCOBOH JI0JIM BBIXOJa
MPOyKTa PEAKIIUN
61 O6o6uvleHI/Ie U CHCTEMAaTH3aIUs 24,04
3HAHUH
Kontponbnas padora Ne4 mo
62 TeMe «BaxkuHeiime MeTamibl 1 25.04
UX COCIHHCHUSI
63 BemecrBa nu matepuaisl B 02.05 bu6moreka IJOK

IIOBCEIHEBHOMU KM3HU YEJIOBEKA

https://m.edsoo.ru/00




ae3f50

XUMHUYECKOE 3arpsi3HEHHE

buomoreka IJOK

64 OKDVKATOMICH ChHETET 1 08.05 https://m.edso00.ru/00
PYAIOTIEH Cpe 2e4270
Posp xuMuu B pereHnn bubmorexa HOK
65 P 1 15.05 https://m.edso00.ru/00
HKOJIOTMYECKUX MPOOIeM
ae4270
. bu6mmoreka [JOK
66 PesepsHbId ypok. O6O6EH crme n 1 16.05 https://m.edsoo.ru/00
cUCTEMAaTH3alUs 3HAHUI
ae0dOa
. bu6moreka IIOK
67 PesepHbiit ypok. 0606511 crme v 1 22.05 https://m.edsoo.ru/00
cUCTEMATH3alHA 3HAHUI
adb33c
. bubmoreka IJOK
68 PesepBHbiit ypok. 0606? cHme 1 1 23.05 https://m.edso00.ru/00
CUCTEMATH3aMs 3HAHUIN
ad9cb2
OBHIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 kinacc/ 'abpuensia O.C., Octpoymon WN.I'., CnagkoB C.A., AkiinonepHoe ooiiectBo «M3marenscTBo
«IIpocBemieHue»
» Xumust, 9 kimacce/ I'abpuensa O.C., OctpoymoB W.I'., Cnaakos C.A., AkimonepHoe o0miecTBo «M3marenscTBo

«IIpocsemenue»

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[Topran PEII

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

bubmoteka [JOK
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