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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIMIUU MPEernoJaBaHus Y4eOHOro npeaMera « XuMHUshH)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJIep>KaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh W3YUYEHHUS] XUMHU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHUs, a TakyKe TpeOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATeTbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepPUAIbHOM EIWHCTBE MHUpPA, BAXKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, SHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAMOTHOCTH;

BHOCUT BKJIAJ] B (POPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBA€T OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYarOLUXCS;



CocOOCTBYET (POPMHUPOBAHUIO LIEHHOCTHOIO OTHOIIEHHUS K €CTECTBEHHO--
Hay4YHBIM 3HAHUSM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XMMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUU CPOpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKHUX MPEICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMW,

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelacTaBieHUA 00 DIEKTPOJUTUYECKON JHUCCOIMAIMMA BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAKOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENHHO OT OJHOTO
YPOBHSI K JIPyromy, BBITIONHSS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U TMOTYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHHUIO U
MEeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MHpY,
«buosnorus. 5—7 xiacce» u «dusnka. 7 Kinacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH KakK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHMHM CHUCTEMbBl XHUMHUYECKHUX
3HAHUN — BaXHEUNX (PAaKTOB, MOHATHMA, 3aKOHOB M TEOPETUUYECKUX TOJIOKEHUM,
JIOCTYITHBIX 00OOIICHU MHUPOBO33PEHUYECKOTO XapakTepa, SA3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B GOPMHUPOBAHUM U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUH B YYEOHO-IIO3HABATEIIbHOM M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MTOBCEIHEBHOM KU3HH.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (dopmMupoBaHHEe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
OoOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JE€ATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHBEpPCAJIbHOE 3HAUYEHHUE MAJIs
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHATILHOM U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SIBJICHUS
OKpPYXaIOIEr0o MHUpa, MCIHOJIb3Ys 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YYECHUU
XUMUH, TPUMEHSITh MX MPU PEIIeHHH MpoOJieM B MOBCEIHEBHOM KU3HU U
TPYAOBOU JIE€ATEIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOLIEHU,
NOHUMAaHUSl LEHHOCTH XUMUYECKHMX 3HAHMA HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1eJIecOo00pa3HOro TOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKAOLIEH NPUPOIHOM CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JAlbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEAEHHBIX I HW3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKA. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJEKYJIbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajleHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAas aToOMHas Macca.
OTHOocuTenbHAs MOJIEKYJsIpHass Macca. MaccoBasi 40JII XUMHYECKOTO 3JIEMEHTa B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COCTUHEHUM.

Du3NYEeCKUEe U XUMHUUYECKUE SBJICHUS. XUMHUUECKasl peaklus U €€ MPU3HAKHU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Knaccudukarms
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, MpaBujIaMu paboThl B JIabOpaTopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) M XMUMHUYECKUX (FOpEHHE CBEYM, MPOKAJIUBAHWE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuid (pasjoKeHHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *Kene3a ¢ pactBopoM cosd meau (I1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUWE  PEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3nemMeHT U mpocToe
BelecTBo. Haxoknenue kucimopoia B mIpupoie, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. [lpumenenue xkucnopona. CrnocoOsbl



MOJIYYCHHUST KHUCTIopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alyIoTpoIHas MOIU(GUKALNS KHCIOPO/a.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TePMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — anemMeHT um mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHCHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepileHHbIE ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4deloBeKa. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCIOTHBIE, aM{OTepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcunoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUN.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHue coien.

['eneTnyeckas CBSI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COECAUHEHHUI.

Xumuueckuii IKCnepumenm:

KAUYECTBEHHOE ONPENEIICHUE COAEpKaHUsI KUCIOpOAa B BO3AyX€, MTOIYUEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHMUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpojia (TOpeHue), B3auMojaeiicTBue Bojopoaa ¢ okcuaom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUANIOB), HAOIIOJEHUE OOpa3lloB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEIOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),



WCCJICIOBAaHUE OO0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3aumojeicTBusa okcupga menu (II) ¢ pacTBOpoM cepHOM KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM U3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COECTMHEHUI.

IMepuonuueckui 3axkoH u Ilepuognuyeckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie TOMBITKK KiIacCCU(PUKAIMK XUMHUUYECKUX 3JeMeHTOB. l[loHsitHe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnogmueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpPUOAHAS  (OPMBI
[Tepronnueckoit cucrembl xumudeckux 3nemeHToB JI. . Menneneesa. Ileprnoast
u rpynmbl. OU3WYEeCKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromnel. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. U. MenneneeBa. XapakTepuCTUKAa XUMHUUYECKOTO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [leproanueckoro 3akona u [leppoanveckoil CUCTEMbI XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyé€Hbli U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHass (ToJisspHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATETLHOCTh XUMUYECKUX J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl okuceHus U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEIECHUE OIMBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS).

Mescnpeomemmnbnie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIUX EeCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHEThI, 3BE31bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHbIM KJaccaM HEOPTaHUYECKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTuIHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TemaoBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKMUCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 00OpPaTUMOCTH, IO
YYaCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMUYeckoi peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [losaTne o xumMmuyeckoM paBHoBecuu. DakToOpBI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJICKTPOHHBIN  OajaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKiuu. CocraBienue YpaBHEHUI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconnanuu. CHUIbHbBIE U C1a0bIe SJIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE U COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBoOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIIEKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [[OHSATHE O TMAPOIIU3E COIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUUYECKOU peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIOYEe U COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKAHUS  peakuuil HMOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(ropenue, peakiuu pasfioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BCIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIuid Ha HOHBI, pEIICHUE
AKCIEPUMEHTAIbHBIX 33]1a4.

HemeTausibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aMMOJIEHCTBHE C METaUIaM{, HEMETaUlaMU, IIeJIo4aMu). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeEJOBEKa. BakHEHIIHMEe XJIOPUIbl U UX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUUYECKHEe CBOMCTBA. OKCHUIBI Cepbl KaK MPEIACTABUTEIIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUST CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KUCIOThl. CONM CEpHON KUCIIOThI, KAYECTBEHHAs pEaKLMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Ccepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmiast xapakTepucTuka 3j1eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTEIEHU OKHUCIECHHsA. A30T, paclpOCTPAaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyeckre u XMMHUYECKUE CBOMCTBA, MOMy4YeHne U mpuMeHenue. Conu aMMOHus,
uX pU3NYEeCKue U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHUCIOTa, €€ MOoJydyeHHUe, (PU3NYECKUEe U XUMUYECKUE
CBOMcTBa (0OOLIME Kak TMPEACTaBUTENS Kjacca KHUCIOT M CHenu(Uueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yn00peHunil. XuMHUYECKO€e 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3nIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YIOOPEHUH.

OOmas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMKM, pPACIPOCTpaHEHHE B TNPUPOJE, (PU3MUECKHME U XUMUYECKUE
cBoiicTtBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rnoGanbHOrO TOTEIUICHUS KJIMMaTa, IMAPHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl WX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIIECTBAaX: KMpax, OeJKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue M XUMHYECKHUE CBOMCTBA, IMOJy4YE€HUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcunie kpemaust (IV) u kpemaueBoi kuciore. CUIMKATBI, UX UCIOJb30BAHUE B
ObITYy, B IPOMBIIUICHHOCTH. BakHeWIMe CTPOUTEIbHbIE MaTEpHAIbl: KepaMuKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [IpobiemMbr 6€30macHOr0 MCIOIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)karonre (QU3UUYeCKHe M XUMHUYECKHE CBONCTBA
TraJIOT€HOB M WX COEIWHEHHH (BO3MOXKHO HCIIOJIB30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIOICHUE TIpoliecca OOYTiIMBaHUs caxapa Ioj AeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJI0O[eHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa M HX COEOTUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOpEHUH, MOIyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydeHHe NPHU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHUEHTPUPOBAHHON a30THOW KUCIJIOTBI C MEJIBIO
(BO3MOXHO UCIIOJIB30BaHNE BUJICOMATEPHUAIIOB), U3y4YeHUE Mozelen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAaT-UOHBl M M3yYECHHE IIPU3HAKOB MX MPOTEKAHUS, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHE HSKCIEPUMEHTAIbHbIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUSY.

MeTtasiibl U X COCAUHEHUSA

OO1ast XapakTepUCTUKA XMMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHHUU
ux noyiokeHus B llepuommueckod cucreme xumuyeckux diaemeHtos I U.
MenneneeBa u ctpoeHus: aToMoB. CTpOeHHE METaJUIOB. MeTtamnueckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMUECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METaIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
anemenToB /. . MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKICHHE B IPUPOLIE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuoanueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHHE atoma, HAXOXAEHUE B mpupojae. Pusnueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoit cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoxJacHUEe B mnpupoac. Duzmueckue u
XUMHYECKHEe CBOMCTRBA kene3a. OKCHIbI, THAPOKCUIBI U conn kene3a (1) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIIOJIb30BAaHWE  BHJICOMATEPHAIOB), TPH3HAKOB  IMPOTEKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTICPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS Cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XUMHYECKUX peakuuii B ObITy. IlepBas momortb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouled cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemecTB, nainee — [1/1K). Ponb xumMun B pemieHun dK0JIOTHYECKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemmnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3el MpH W3YYeHHMM XMUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SBISIONINXCS CUCTEMHBIMHU JJISI OTJAECIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, HM3MEPEHUE, MOJIEb, SIBJICHHE, TMapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
MI0JIC3HbIE UCKOTIaeMbIE, TOILIIUBO, BOJIHBIE peCypChl.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBbI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATHIMU B
oOIIeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIU3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yabTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOMIMXCS
PYKOBOJICTBOBaTbCA CHCTEMON TO3WTUBHBIX ILIEHHOCTHBIX OpPUEHTALMA U
pacIlIMpeHne OIbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4yHOMY HACJEIUI0, TTOHMMAaHUS 3HAYCHUS XUMHUUYECKOM HAyKu B KU3HU
COBPEMEHHOT0 O0OIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU MH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpaKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUS O COLUMAJIBHBIX HOPMax M TMpPaBWIAX MEXIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATEeNIbCKOM,  TBOPYECKOM W APYrMX  BHAAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW Yy4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJECHHWE M TIOCTYNKU CBOUX TOBApUIIEH C TO3UIUHU
HPABCTBEHHBIX U MPABOBLIX HOPM € YUETOM OCO3HAHUS MOCIEICTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHUYECKOW peakilvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUA HAyKH U COCTaBIISIONINE
OCHOBY I TIOHUMAaHUS CYIIHOCTH HAYYHOW KapTUHBI MHUpa, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSI TPUPOJLI, B3aUMOCBS3SX 4YEJIOBEKAa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0acMbIX IMPOIIECCOB M SBIICHHM,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpEC K OOYyYCHHMIO M TIO3HAHUWIO, JIO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HUCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU >KU3HH, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js, HAPKOTUKOB, KypEHHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYEHHUIO TTpodeccuil 1 Tpyaa pa3aIuyHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJVMBUAYAJTLHOW TPACKTOPUU MPOJOKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpohecCuOHATBLHOM AESTENHHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS :

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKWU3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE I[EHHOCTU COOJIIOJICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBSI3aHHBIX C OKPYKAIOWIEN TTPUPOIHON CPEION, I MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0OB XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM M COLMAJIBHOM ITPAKTHKE.

METANIPEIJMETHBIE PE3YJIBTATbDI

B cocraBe MeTanpeaMETHBIX PpE3yJbTaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE IEWCTBUS (ITO3HABATEIIbHBIEC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 0O0ECIeUnBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUITAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUH ISl KJacCU(PUKAIIUU XUMHUYECKUX BEIIECTB M XUMHUUYECKUX PEAKIUM,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKHUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUS (MPEIMETHBIE U
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHUMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABaTEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYHMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEYUMS B U3YUAEMbBIX MPOIIECCAX U ABJICHUSIX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

PUOOPETCHUE OMbITa 110 IUIAHUPOBAHUIO, OpPraHU3aIlMd M IIPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECYUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3Iu4HbIE METOJAbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 337a4 ONPEEIEHHOrO TUIA, TPUOOPETEHUE ONBITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIO0XXHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHAJNM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa Ha COCTOSIHHE OKPYKAloWEHd NpUpPOJTHOU
Cpelbl.

KoMMyHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEIbHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYAHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyxeHusi, oOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPENCICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW deaepaibHOM pabouell MmporpamMmmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAaHWA, €ro HMHTEpIpeTaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B Pa3IMUHBIX YUYEOHBIX U HOBBIX CUTYAIIHSIX.

K xonIy oOyueHus B 8 kjacce npeMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e paCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHAYECKUN JJIEMEHT, INPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10JIs1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOT4, OCHOBAaHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XMMHUYECKasl peakiusi, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEAKIINH, TEIIOBOU 3PPEKT peaKiuH,
AIpO aTOMa, HJIEKTPOHHBIA CIOM aromMa, aroMHas OpOUTallb, PAIUYC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHAS. U HEMOJISIpHAsl KOBAJEHTHAs! CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TOHATUUA U
MPUMEHSITH 3TU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJIE€HHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKHCIIEHUS  DJJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaThb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B lleproguueckoil cucrteme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Illeprogudeckoit
CUCTEMBbl XHMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh [MOHSATUS «TJaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manbeie u
OonbllIe TEPUOAbl, COOTHOCUTH O003HAUEHMsS, KOTOpPbIE HMEIOTCS B
tabmume «llepuoamueckas cucrema xummudeckmx osaementoB I .
MengeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMU CTPOECHHS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE PeaKIuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEaAKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3IUYHBIX YCIOBUSAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KilacCcu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIUil, EeCTECTBEHHO-HAyYHBIE METOJIbI
MO3HAHUS — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHBIM  000pY/IOBaHHWEM, a TaKXKe TMpaBUiiaM OOpallleHus C
BEI[ECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMH TII0 BBITIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O WU COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W TPOBOAUTH  XUMHYECKHE  OJKCIEPUMEHTHI IO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICI OCHOBHBIX XWUMMUYECKUX MOHATHUN: XWMHUYECKHAU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas pPeaKisi, XUMUYeCKasi CBSI3b, TEIIOBON ekt
peakiuu, MOJb, MOJSIPHBIM  00BEM,  pacTBOp,  BJICKTPOJMTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE U  BOCCTaHOBJICHHE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMII;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTaHWYECKUX COCAMHEHUN, TUI KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHYECKUX DJIEMEHTOB:
paznuyaTh MOHATUS «TJIaBHas mnoarpynna (A-rpymnma)» u «modouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij  sjapa, OOIIee YHUCIO JJIEKTPOHOB W
pacmpenieieHue HMX IO JJICKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYHN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUEe BEIIECTBa,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO0 TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, MOATBEPKaas OMHCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUN HOHHOTO



oOMeHa, ypaBHEHHUS pEaKluid, MOATBEPKIAIOIINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
ra3o000pa3HbIX BEUIECTB (AMMHUAaKa U YTIECKUCIIOTO Tra3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUSI M HMOHBI M3yYEHHBIX METAJIOB, MPHUCYTCTBYIONINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHN3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICICTBEHHBIX CBA3€H — NJIsi WM3Y4YCHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoumnuectBo yacos
Ne HaumenoBaHue pa3jiesioB u duekTpoHHbIE (LU (POBbHIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
I'nasa 1. [lepBoHayajbHbIe XMMUYECKUE TOHATHS
Xumusi — BakHas 00J1acTh
11 ©CTECTBO3HAHUS U 5 1 9 bu6mmoteka IIOK
' MPAKTUYECKOU JI€SITEIIbHOCTH https://m.edsoo.ru/7f41837c
YenoBeKa
19 BemecTBa 1 xuMu4eckue 15 1 4 bubmnoreka IIOK
' peaknuu https://m.edso0.ru/7f41837c
Hroro 1o pasneny 20 2 6
I'maBa 2. BaskHeiilune npeACcTaBUTEIN HEOPraHUYECKUX BelleCTB
51 Boznyx. Kucnopon. Ilonsitue 3 1 1 bubmuoreka [JOK
' 00 okcHmax https://m.edso00.ru/7f41837c
Bonopon. Ilonsarue o kucmorax bubmuoreka [JOK
2.2 4 1 2
U COJIAX https://m.edsoo.ru/7f41837c
Boga. PactBopsl. [Tonsitue 06 bubnunorexa LIOK
2.3 10 1 2
OCHOBaHHMSAX https://m.edso0.ru/7f41837c
3 I'maa 3. OcHOBHBIE KJ1aCChI 11 1 5 but6mmorekxa [IOK
HEOPraHUYECKUX COCIUHEHUN https://m.edso00.ru/7f41837c
Hroro 1o pasneny 28 4 10

I'naBa 4. llepuoanuyecknii 3axkoH u [lepuoanyeckasi cucrema Xumuieckux 3jemenToB /[. M. MengeineeBa. CTpoeHne aToMoB.

Xumuuyeckasi cBsi3b. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuU



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

[lepuoauueckuii 3aK0H U

4 [Tepuonnueckas cucrema 10 3 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB J[. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumuJeckas CBS3b. Bumiorexa LIOK

> OxucnuressHo- 10 2 https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Hroro o paszeny 20 5 s limstiponu7181637c
bubnuorexa [JOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10 68 21

[TPO'PAMME



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

9 KUIIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
(undposbie)
Ne i/ HaumeHoBaHue pa3jaesioB ¥ TeM IPOrPaMMBbI KoHTPOJIbLHBI IIpakTHyeckue
Bcero oOpa3oBaTe/ibHbIE
e padoThbl padoThI
pecypchl
I'naBa 1. O600menue 3HaHui o Kypey 8 kiacca. XumMmnuyeckue peakuuu
bubmuorexa [JOK
WTtoro no pasaeny 4 1 0 https://m.edsoo.ru/7f41a63
6
I'naBa 2. XuMu4ecKue peakimu B pacTBopax
bu6mmoreka [IOK
Wtoro no pasgeny 10 1 3 https://m.edsoo.ru/7f41a63
6
I'nasa 3. HeMeTa/uIbl M MX COeIUHEHUS
bu6nmoreka [JOK
Hroro no paszneny 29 5 7 https://m.edsoo.ru/7f41a63
6
I'maBa 4. MeTaJJIBI M HX COeTHHEHHS
bu6mmoreka [IOK
WTtoro no pasaeny 18 1 8 https://m.edsoo.ru/7f41a63
6
0 0
I'naBa 5. Xumus u okpykawmas cpeia 2
I'naBa 6.u06061ue1me 3HAHUI M0 XUMHH 32 KypC 5 0 0 Egggﬁ;fiigﬁﬁfﬂa%
OCHOBHOM IIKOJIBI 6
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 8 18



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

ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontposbnbie | IIpakTnueckn
n/n Bcero U3YYeHU s o0pa3oBaTe/ibHbIE PeCypchbl
padoThI e padoThbl
Inasa 1. llepeonauanvrole
Xumuyeckue nOHsAmusl bu6mmoreka [IOK
1 [Ipenmer xumumu. 1 0 0 03.09.2024 https://m.edsoo.ru/ff0d210c
bubmuorexa [JOK
P . .09.
2 0/1b XMMUM B XKMU3HWN YeNoBeEKa 1 0 04.09.2024 https://m.edsoo.ru/ffod227e
YPOK-AMCKYyCCHA Ha Temy: «Xemoduansa bu6mmoreka [IOK
1 10.09.2024
3 N xemodobusa: aprymeHTbl 1 GaKkTbi» 0 0.09.20 https://m.edsoo.ru/ff0d23dc
bu6mmoreka [JOK
M . .09.
4 eTo/ibl U3yYeHUs XUMUM 1 0 11.09.2024 httos://m.edsoo.ru/ffod26ca
bu6mmorexa [IOK
A .09.
5 rperaTHble COCTOAHUA BELLECTB 1 0 0 17.09.2024 https://m.edsoo.ru/ff0d28c8
[TpakTuyeckas padora Nel
«[IpaBuia TeXHUKU OE30MACHOCTH U BuG 1OK
nOIMoTeKa
6 HEKOTOpBbIE 131/1)1131 pabot B 1 0 1 18.09.2024 httos://m.edsoo.ru/fi0d2a6e
XUMHUYECKOH J1abopaTopuu
(xabuHeTe XUMUHN)
[TpakTuyeckas padora Ne2 bubnnoreka [JOK
7 1 0 1 24.09.2024
«Habnronenue 3a ropsieit cBeuoin» https://m.edsoo.ru/ff0d2be8
8 duznveckue s[BneHum — OCHOBa 1 0 0 25092024 bu6mmorexa [IOK
pa3zeneHusl CMECE B XUMUU https://m.edsoo.ru/ff0d2a6c
[TpakTrueckast padota Ne3 «Ananus bubnmoreka [JOK
o TIOYBBD) 1 0 L 01.10.2024 https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

ATOMHO-MOJIEKYJIIPHOE YUEHUE.

bubmuorexa [JOK

10 XUMHUYECKUE DTIEMEHTBI 02.10.2024 https://m.edsoo.ru/ff0d2eae
3HAaKH XUMUYECKHUX 3JIEMEHTOB. BuG 10K
nOIMOTEKA
11 [Tepuoamuaeckas tadmmna J1. 1. 08.10.2024 https://m.edsoo.ru/f0d323c
Meupeneena
bubmuorexa [JOK
12 Xumuyeckue GopMyIsl 09.10.2024 httos://m.edsoo.ru/f0d350¢
bu6mmoreka [IOK
P : 10.
13 eLienne sanst 15.10.2024 https://m.edsoo.ru/ff0d5230
bubmuoreka [JOK
B .10,
14 anenTHOCTE 16.10.2024 https://m.edsoo.ru/ff0d37fa
bu6mmoreka [IOK
15 XUMHYECKUE PEeaKIIUU 22.10.2024 httos://m.edsoo.ru/ff0d3al6
bu6mmorexa [IOK
16 XVMMHYECKUE YpaBHEHUS 23.10.2024 https://m.edsoo.ru/Ff0d3be8
CocraBneHnue ypaBHeHUN bubnnorexka [JOK
17 05.11.2024
XAMHYECKUX PEaKUi https://m.edsoo.ru/ff0d5708
N bubnuorexa [JOK
18 Tunbl XUMHYECKUX PEaKIIHi 06.11.2024 https://m.edsoo.ru/ff0d3f34
bu6mmoreka [JOK
19 Pemerre 3a1a< 12.11.2024 https://m.edsoo.ru/ff0d40c4
CamocTonATenbHan paboTa Eu6 1IOK
nOIMoTEKA
n A1,
20 «MepBOHaYaNbHbIE XMMUYECKME 13.11.2024 httos://m.edsoo.ru/f0d4290
NOHATUAY
Tnasa 2. Baoicuetiuue
npeocmasumen HeOpPeaHU4ecKux
sewecms. Konuuecmeenuovle bubmuorexa [JOK
21 OMHOWEHUS, 8 XUMUU 19.11.2024 https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

BOB,I[yX " €ro cocrans

bubmuorexa [JOK
22 Rucnopona 20.11.2024 https://m.edsoo.ru/ff0d4614
MpakTnyeckasa pabota Ne4 B LIOK
noIMoTEKa
23 «MonyyeHne, cobupaHme un 26.11.2024 https://m.edsoo.ru/ff0d497a
pacrno3HaBaHWe KUCNopoaa»
bu6mmoreka [IOK
24 Okcnas! 27:11.2024 https://m.edso0.ru/ff0d4790
bu6mmoreka [IOK
B
25 OAOPOA 03.12.20234 | https://m.edsoo.ru/ff0d4c4a
MpakTuyeckan pabota Ne5
bu6mmoreka [IOK
n A2,
26 «MonyueHune, cobmpaHme un 04.12.2024 https://m.edsoo.ru/ffodAae?
pacnosHaBaHue BoAOpOAa»
bu6mmoreka [JOK
27 Kucnote! 10.12.2024 https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
28 | Com 11.12.2024 1 tps:/im.edsoo.ru/ffodaddo
C 0
2 | Banmetiume mpoerasmrens 17.12.2024 | Dubmorexa LOK
(GANENIIHE Hpea . e https://m.edsoo.ru/ff0d50d2
HEOPTaHMYECKUX BEIIIECTB)
Konnuectso BelwecTsa. MonspHas bubnuotexa [JOK
30 macca 18.12.2024 https://m.edsoo.ru/ff0d4dd0
o . bubnuorexa [JOK
31 MonsipHbIi1 06bEM rasos 24.12.2024 https://m.edsoo.ru/FfOdAfA2
B, bubmuorexa [JOK
32 PacuéTbl N0 XMMNYECKMM YPaBHEHMAM 25.12.2024 https://m.edsoo.ru/ffod542
33 Boaa. OcHoBaHusA 14.01.2025 bubmorexa [IOK

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
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PactBopsl. MaccoBas 1ost

bubmuorexa [JOK

34 15.01.2025
pPacTBOPEHHOTO BEIIECTBA https://m.edsoo0.ru/ff0d5708
bubmuorexa [JOK
3 Pelenne 3axad 21.01.2025 https://m.edsoo.ru/ff0d587a
MpakTnyeckas pabota No6
«MpuroTtoBneHne pacrTsopa ¢ 3a4aHHOM bu6mmoreka [IOK
22.01.202
36 MaccoBOW [,0/1ei pacTBOPEHHOIO 012025 https://m.edsoo.ru/ff0d59e2
BelecTsa»
CamocrositenbHas padora BuG 10K
n0IMOTEKA
37 «KoanyecTBeHHBIC OTHOIICHUS B 28.01.2025 https://m.edsoo.ru/Ffod5hA0
XAMHH
Inasa 3. Ocrosnvie knaccol
HEOpeaHUYecKux coeOuHeHull
38 Oxcunpl, UX KJIaCVCI/I(bI/IKauI/Iﬂ u 99.01.2025 bu6mmorexa [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d5eba
. . bubnuorexa [JOK
39 CocraBieHne ypaBHEHUN peaKkMii 04.02.2025 https://m.edsoo.ru/Ff0d6342
40 OcHoBanus1, X K\J’IaCCI/ICI)I/IKaLII/IH u 05.02.2025 bubnnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d664e
. . bubmuotexa [JOK
41 CocraBieHne ypaBHEHUN peakyii 11.02.2025 https://m.edsoo.ru/Ffod664e
42 Kucnotsl, nx Knavccn(bmcaunﬁ u 12.02.2025 bubnnoreka [JOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/ff0d67ca
bu6mmoreka [JOK
43 P 18.02.2025
elienne safat https://m.edsoo.ru/ff0d67ca
Conu, ux Knaccudukauma u bu6mmoreka [JOK
44 XMMMYECKMe CBOICTBa 19.02.2025 https://m.edsoo.ru/ffOdfee2
45 CocTaBneHune ypaBHEHU XMMUYECKNX 25.02.2025 bu6mmoreka [IOK



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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peakuuii https://m.edsoo.ru/ffOdfee2
I'eneTnyeckas CBI3b MEXK
46 KJIaccaMt HEO FaHI/I‘leCKI/II;(y 26.02.2025 bubmorexa OK
. p T https://m.eds00.ru/00ad9474
COCAUHCHMI
[TpakTuyeckas padora N7
47 «PemieHune 3KkCriepuMEHTaIbHbBIX 04.03.2025 bubmumorexa [IOK
3a7a4 1o TeMe «OCHOBHbBIC KIIACCHI https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKHUX COCTMHCHHIN
CamocTosiTenpHas padoTta Eu6 1IOK
nOJInoTEKA
4 05.03.2025
8 «Ocuopmpie Kracey! . https://m.edsoo.ru/00ad9a50
HEOPraHUYECKHUX COCTMHCHHIN
naea 4. MNepuoduveckuli 3aKOH U
Mepuoduyeckas cucmema Xumu4ecKux
anemeHmos [.1. MeHoeneesa.
CmpoeHue amoma BuG OK
49 EcTecTBeHHble CEMeCcTBa XMMMUYECKMX 11.03.2025 nomorexa L
https://m.edso0.ru/00ad9ch2
3/1eMeHTOB. AMPOTEPHOCTb
P
50 eleHne iap,aq 1 HanucaHue ] 12 03.2025 bubmuorexa [JOK
YPaBHEHMIN XMMUYECKUX peaKkLnii https://m.edsoo.ru/00ad9ela
OTKpbITHE [eprnoanyeckoro 3aKoHa bu6mmorexa [IOK
51 18.03.2025
O.N. MeHaeneesbim https://m.edsoo.ru/00ad9ffa
OCHOBHble CBeAEeHMWA O CTPOEHUN bu6mmorexa [IOK
19.03.2025
52 aToma https://m.edsoo.ru/00ada52¢
53 CTpoeHue AIeKTPOHHBIX 000I0YEK 01.04.2025 bubnmuorexa [JOK
aToOMOB https://m.edsoo.ru/00ada52¢
bu6mmorexa [IOK
P 2.04.202
>4 etienve sapad 02.04.2025 https://m.edsoo.ru/00ada342
55 Mepuoamnueckasn cMcTema XMMUYECKNX 08.04.2025 Bbubmmoreka [JOK



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

anemenToB .M. MeHaeneeBa

https://m.edsoo.ru/00ada6bc

bubmuoreka [JOK

56 Peluete 3anay 09.04.2025 https://m.edsoo.ru/00ada824
X
57 | nonomenmo s Nepuommeekoh 15.04.2025 | Bromorexa LIOK
nox PUOA T https://m.edsoo.ru/00ada96e
cucteme
CamocTtonTenibHasA paboTa
58 ;:ezzoﬁ::i:: 2::TK:I\:\|3MXMMMH€CKMX 16.04.2025 bubmmorexa [IOK
phoa o https://m.edsoo.ru/00adaab8
anemeHTOoB [.UN. MeHaeneesa.
CtpoeHune aToma»
lnasa 5. Xumuyeckas ceAase.
OKuCumMenbHO-80CCMAHOBUMESbHbIE
peaxkyuu bu6mmoreka [JOK
59 MNoHHaaA XMmunuyeckas casb 22.04.2025 https://m.edsoo.ru/00adac34
bu6mmoreka [JOK
60 KoBaneHTHaa XMMHYecKasn cBA3b 23.04.2025 https://m.edsoo.ru/00adaab8
KoBaneHTHasa HenonspHasa v NonapHas bubmuorexa [JOK
61 XMMMUYECKas CBA3b 29.04.2025 https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
.04.202
62 MeTannmyeckas XMMmnyeckas caasb 30.04.2025 https://m.edsoo.ru/00adae28
bu6mmorexa [IOK
63 CTeneHb oKUceHun 06.05.2025 https://m.edso0.ru/00adb076
bu6mmoreka [JOK
P 07.05.2025
64 eluerne sapad https://m.edsoo.ru/00adb076
OKMCNTENbHO-BOCCTAHOBUTE/IbHbIE bubmuorexa [JOK
13.05.2025
05 peakuunn https://m.edsoo.ru/00adb486
66 PeweHue 3aaay 14.05.2025 | bubmmoreka [IOK
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https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00adb33c
CamocToaTenbHas paboTa Eu6 OK
67 «XummyecKkas cBszb. OKUCIUTENBHO- 1 1 0 20.05.2025 htI;Isz:I/I;Ir(::;szgru/OOad%bZ
BOCCTaHOBUTE/IbHbIE peaKunmn
bubmuoreka [JOK
0606 6 .05.
68 obLweHne yuebHoro matepuana 1 0 0 21.05.2025 https://m.edsoo.ru/Ff0d61c6
bubnuoreka
[HOKNhttps://m.edsoo.ru/ff0d61c
OBUIEE KOJIMYECTBO YACOB I10 68 3 21
ITPOIT'PAMME
9 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontposbubie | IlpakTuueckue
n/n Bcero U3Y4YEeHUS o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
I'nasa 1. Ob6obwenue sHanuii no Kypcy
8 knacca. Xumuueckue peaxyuu.
1 Knaccudukanus XuMuaecKux 1 0 0 03.09.202 bu6mmoreka [JOK
COEeTUHEHNN 4 https://m.edsoo.ru/00adb59e
2 Knaccudukauma XMMUHECKUX peaKumii 1 0 0 24.09.202 Egggﬁ;f;igroulléoadbem
3 CKOPOCTb XMMUYECKUX peaKkumii. Katanus 1 0 0 3.10.09.202 ngg;;fé?)gg};oadb?ez



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2

KoHTposbHaa paboTa no Teme

bubmuorexa [JOK

11.09.202
4 «XMMUYECKME peakLumn» 4 https://m.edsoo.ru/00adbac6
nasa 2. XumuyecKue peaKkyuu e
pacmeopax
5 INEeKTPOAUTHYECKAA Auccoumauma 17.09.2024
6 OcHOBHble nonomeljvm Teopum 18.09.202 bubnuorexa [JOK
3NEKTPONUTUYECKOM ANCCOLMALUN 4 https://m.edsoo.ru/00adbcb0
PelweHue 3a0a4 1 HanucaHne ypasBHeHU
7 no Teme «3/1Aem on VITVNECKaﬂyp 24.09.202 bubmorexa HOK
P o https://m.edso0o.ru/00adbe9a
auccouymayman 4
8 XuMH4ecKre CBOMCTBA KHCIIOT KaK 95 09.202 bu6nmoreka [JOK
JIEKTPOIUTOB 4 https://m.edsoo.ru/00adc28c
9 XMMUYeCcKne CBOMCTBA OCHOBaHMI KaK 01.10.202 bubmuorexa [JOK
3/1eKTPONTOB 4 https://m.edsoo.ru/00adcade
PelwleHue 3a0a4 1 HanucaHne ypasHeHUN
10 no Teme «Xmﬂnmqecme csoﬁc::: KMCNOT U 02.10.202 bubmotexa [JOK
. o https://m.eds00.ru/00adcd68
OCHOBaHWIA KaK 3/1€KTPOJITOBY 4
1 XuMHYecKre CBOMCTBA COJIEH Kak 08.10.202 bu6mmoreka [JOK
3JIEKTPOJIUTOB 4 https://m.edsoo.ru/00add448
bu6mmoreka [JOK
r " 09.10.202
12 MAPOAINS Coneu 4 https://m.edsoo.ru/00add5d8
13 MpakTnueckan pabota Nel Bbub6mmoreka [JOK



https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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https://m.edsoo.ru/00adcade
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https://m.edsoo.ru/00add5d8

PelleHne 3KCnepMMeHTaIbHbIX 33434 No 15.10.202 https://m.edso0.ru/00add8b2
Teme «I1eKTPOAUTMHECKanA 4
anccoumaumsa»
14 CamocTonATesibHaa paboTa no teme 16.10.202 bubmuorexa [JOK
«XrMmYecKme peaKkumm B pacTBopax» 4 https://m.edsoo.ru/00add9d4
[nasa 3. Hememansel u ux coedUHeHUA bubmuorexa [JOK
22.10.202
15 O61Lan xapaKTepUCTUKa HEMETaN/108 4 https://m.edsoo.ru/00addd12
0611as xapaKkTepucTka anemeHTtos VIIA- bu6mmoreka [IOK
23.10.202
16 rpynnbl - raforeHos 4 https://m.edsoo.ru/00addbfa
17 I'Ipafmqecr(aﬂ p?60Ta «M3yyveHmne 05.11.202 bu6mmoreka [JOK
CBOWCTB CONAHOMN KUCNOTbI» 4 https://m.edsoo.ru/00addecO
CamocTonATesibHas paboTa no Teme bubmuorexa [JOK
18 «TanoreHbl» 26'11'202 https://m.edsoo.ru/00addfe2
bu6mmoreka [IOK
19 Xanokorens. Cepa 12'11'202 https://m.edsoo.ru/00ade104
bu6mmorexa [IOK
20 CepoBOAOPOA 1 CyNbPUAI 13'11'202 https://m.edso0o.ru/00ade348
bu6mmorekxa [IOK
21 KuncnopogHble coeguHeHus cepbl 3.19.11.202 https://m.edsoo.ru/00ade48s
22 MpakTuyeckas pabora «M3yyeHue bubmuorexa [JOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
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CBOWCTB CEPHOM KMUCNOTbI» 20.11.202 https://m.edsoo.ru/00ade64a
4
23 CamocTonTenbHan paboTa no teme 26.11.202 bubnmoreka [JOK
«XanbkoreHbl. Cepa» 4 https://m.edsoo.ru/00ade64a
O61an xapaKTepuCcTUKa snemeHTos VA- bu6mmoreka [IOK
27.11.202
24 rpynnol. A3oT 4 https://m.edsoo.ru/00ade802
bubmuorexa [JOK
A ) 12.202
25 MMIaK. Conn ammoHua 23 0 https://m.edsoo.ru/00adea28
[TpakTideckas pabora «I[lomydenue bubnnoreka [JOK
26 . 04.12.202
aMMHaKa U U3y4YEHHUE €r0 CBOMCTBY 4 https://m.edsoo.ru/00adec8a
bu6nmoreka [JOK
27 KucnopogaHble coeinHeHUn a3oTa 3.10.12.202 https://m.edsoo.ru/00adec8a
28 CocTtaBneHune ypaBHeHWI 1 pelleHne 11.12.202 bu6mmoreka [JOK
3a4ay4 no Teme «3nemeHTbl VA-rpynnbi» 4 https://m.edsoo.ru/00adeeab
bu6mmorekxa [IOK
29 docdop 1 ero coeanHeHMs 3.17.12.202 https://m.edsoo.ru/00adf004
30 KoHTponbHasa paboTa no teme 18.12.202 bu6mmorexa [IOK
«InemeHTbl VA-rpynnbi» 4 https://m.edsoo.ru/00adf180
31 OO0m1as XxapaKTepuCcTUKa 3JIEMEHTOB 24,12 202 bubnnoreka [HOK

IVA-rpynmel. Yraepon

4

https://m.edso0.ru/00adf306



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

bubmuorexa [JOK

32 Kucnopoanbie coequHeHus yriepoia 25.12.202 https://m.edsoo.ru/00adf518
33 MpakTuueckaa paboTa «KauecTBeHHas 14.01.202 bubmuorexa [JOK
peaKkumsa Ha KapboHaT-MOHbI» 5 https://m.edsoo.ru/00adf68a
KoHTposibHas paboTa no Teme bu6mmoreka [IOK
15.01.202
34 «3nemeHTbl IVA-rpynnbi» 5 https://m.edsoo.ru/00adfc20
bu6mmoreka [IOK
21.01.202
3% yrnesoaopoat 5 01.20 https://m.edsoo.ru/00adfd9c
36 Kucnopoacoaepskalime opraHmyeckue 99 01.202 bu6nmoreka [JOK
coeamHeHuA 5 https://m.edsoo.ru/00adfebe
37 CocTaBneHune ypaBHeHU 1 pelleHune 98.01.202 bu6nmoreka [JOK
3a/1a4 No Teme «YrnesoAopoabi» 5 https://m.edsoo.ru/00ae006¢c
o bubmuorexa [JOK
K .01.
38 PEMHMI 1 ero coeMHeHNs 29 01.202 https://m.edsoo.ru/00ae027e
bu6mmoreka [JOK
C 04.02.202
39 WANKaTHasA NPOMBbILLNEHHOCTb : https://m.edsoo.ru/00ae054e
c .
10 | sagmenorene akpemminero 05.02.202 | BuGmorera LIOK
A P o https://m.eds00.ru/00ae080a
coeaAnHeHUA» 5
41 MonyyeHne HemeTanN0B bubmuorexa [JOK



https://m.edsoo.ru/00adf518
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11.02.202 https://m.edsoo0.ru/00ae0bf2
5
42 I‘IonyqumeuBamHeﬁLumx XMMUYECKUX 12.02.202 bubmumoreka [IOK
coeMHEHNI HEMeTannoB 5 https://m.edsoo.ru/00ae0el18
43 KoHTponbHasa pabota no Teme 18.02.202 bu6mmoreka [IOK
«HemeTannbl U UX coenHEHNA» 5 https://m.edsoo.ru/00ae103e
[nasa 4. Memansel u ux coeduHeHus bubmuorexa [JOK
19.02.202
44 O6uian xapakTepmncTMKa MeTanios 5 https://m.edsoo.ru/00ael1156
45 XrMuyeckune cBOMCTBa METaNN08B 25.02.202 bubmorexa LIOK
5 https://m.edso00.ru/00ae1156
C € YpaBHEHW 1 pelueHmne
46 3: C:B:: ::MZ ixil:fe”cfmi culJao::TBa 26.02.202 | Dnommorexa LIOK
8 A https://m.eds00.ru/00ae1278
METa10B» 5
47 0611asa XxapaKTepUCTMKa s3nemeHTos IA- 04.03.202 bu6mmoreka [JOK
rpynnbl 5 https://m.edso0.ru/00ae14b2
48 CocTtaBneHune ypaBHeHUI 1 pelieHne 05.03.202 bu6mmorekxa [IOK
3a4ay4 no Teme «3nemeHTbl IA-rpynnbi» 5 https://m.edsoo.ru/00ae14b2
49 O61an xapakTepucTuka anemeHTos lIA- 11.03.202 bu6mmorexa [IOK
rpynnbl 5 https://m.edsoo.ru/00ae15e8
50 CocTtaBneHune ypaBHeHUI 1 peleHune 12.03.202 bu6mmoreka [IOK

33434 no Teme «3nemeHTbl lIA-rpynnsi»

5

https://m.edsoo.ru/00ael15e8
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JKEcTkoCTh BOIBI U CIIOCOOEI €6

51 18.03.202
yCTpaHCHHS 5
[IpakTuyeckas padora o Teme Bu6 LOK
. . noOIMoTEKA
52 «KécTrocTb BOABI U CIOCOORI €€ 19.03.202 https://m.edsoo.ru/00ae 1886
YCTpaHCHHS 5
y bubnuorexa [JOK
A 1.04.202
53 JHOMMIFIN 1 €10 COCANRERNA g 04.20 https://m.edsoo.ru/00aelae8
CocTtaBiieHne ypaBHEHUI 1 pelleHne B 1IOK
nOIMoTeEKa
4 A " 2.04.202
5 33434 nNo Teme «AJIIOMUHUI 1 ero 02.04.20 httos://m.edsoo.ru/00ae1c64
coegnHeHua» 5
bu6nmoreka [JOK
K .04.202
55 G830 N €10 COCANHERWA 28 04.20 https://m.edsoo.ru/00aelc64
CocTtaBneHune ypaBHeHWI 1 pelleHne Bt 1IOK
noInOTEKA
K .04.202
56 3aga4 no Teme «¥eneso un ero 09.04.20 https://m.edsoo.ru/00ae1d86
coeguHeHna» 5
ITpakTuueckas padora
57 meeHHe 31<cnep MMEHTAIbHBIX 3a71a4 15.04.202 bubmorexa HOK
p a 5 https://m.edsoo0.ru/00ae35e6
o TeMe «MeTaib»
58 Koppcjavm MeTann0B 1 cnocobbl 3aLuThl 16.04.202
OT Heé
5
59 MeTannbl B npupoge. MNoHATHe 0 99 04.202 bu6mmoreka [JOK
MeTannyprum 5 https://m.edsoo.ru/00ae3de8
60 CocTaBneHune ypaBHeHul 1 pelleHune Bbub6mmoreka [JOK



https://m.edsoo.ru/00ae1886
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3aga4 no Teme «MeTanibl U Ux 23.04.202 https://m.edso0.ru/00ae1750
coeamHeHua» 5
61 KonTponbHas pabota mo Teme 99.04.202
«MeTaiIbpl M UX COSIMHCHUS 5
Iy 5. X 0
71a8a wl/lun U OKpyxarowas cpeda 30.04.202
62 XUMKUYeCKUIA cocTas niaHeTbl 3emnA 5
63 OxpaHa oKpyKatowwen cpeabl oT 06.05.202 bu6mmoreka [IOK
XMMMUYECKOTO 3arpsasHeHns 5 https://m.edsoo.ru/00ae3f50
nasa 6. 06obweHuUe 3HaHUl no xumuu
30 Kypc OCHOBHOU WKosbl. [Tod20mosKa K
OcHOBHOMY 20cy0apcmeeHHOMy
3K3zameHy (O3
y (0r3) 07.05.202 Bu6moreka [IOK
64 Beuwlecrsa 5 https://m.edso0.ru/00ae4270
bu6mmorexa [IOK
X 13.05.202
65 MmMurecie pearinn 53 0520 https://m.edsoo.ru/00ae4270
bu6mmoreka [JOK
0 7 14.05.202
66 CHOBbI HEOPraHNMYECKON XUMUU - 0 httos://m.edsoo.ru/00ae0d0a
bu6mmoreka [JOK
7 P I 20.05.202
6 C3CPBHBIN YPOK 5 https://m.edsoo.ru/00adb33c
68 Pe3epBHbIN ypOK bubnnorexa LIOK
P P 21.05.202 https://m.edso0.ru/00ad9ch?2
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumusi, 8 kiace/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

» Xumus, 9 kimace/ ['abpuensa O.C., Octpoymos U.I"., Cnaakos C.A.,
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBemienue»

tabauuel: [lepuoaudeckas cucremMa XuMuyeckux 3nemeHToB . U.
Menneneena, TabnuIa pacCTBOPUMOCTH, SJIEKTPOXUMHUECKUNA Psii HAIPSKEHUS

MCTAJIJIOB

METOINYECKHUE MATEPHUAJIBI JIUISA YUYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypOBCHb. -
Peanuzanus-tpedoBanuii-OI'OC-0cHOBHOT0-00111€T0-00pa30BaHUsL. -

Mertoaunueckoe-nocooue-ais-yunrtens.pdf

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/



