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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B OI'OC OOO, a Takxke Ha OCHOBEe (QenepanbHOl paboueil MporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPEIOoJaBaHusl yYeOHOTo IpeaMeTa « XUMUsD)
B 00pa3oBaTeNbHBIX opranu3anusix Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOyudeHusi, BOCIUTAHUS M PA3BUTHUA OOYYAIOMIMXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIPENECICHUE €ro IO KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU coiep KaHus, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00Opa30oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs NPEAMETAa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIILHOW JCATECIBHOCTH OOYYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHME XHWMHH CIYXUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHHUS
oOyy4aroIierocsi, ero MpeACTaBICHUN O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOU U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peajiM3alldd  BO3MOXKHOCTEM  JJIi  CaMOpas3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI JMYHOCTH, €€ 0011eH U (PyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JKM3HU, TaK U B TPOPECCHOHATILHOMN NS TEIHHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LETOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH O0YYaIOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIMPUKON
collepKaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTUPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX MOHSATHN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uazydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYyroMy, BBINONHSS (GYHKIUU OOBSICHEHHS M IPOTHO3MPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMHAYECKON COCTABISAIOLICH HAYYHOU KAPTUHBI MUpPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MEeTOJlaM TO3HaHMWS B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeTOB: «OKpyXKalomuil MUpY,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kmacey.

[Ipy w3ydyeHMH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWA OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHW MHPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKiuid, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHHWU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YCHHE MPUOOPESTU TaAKUE 11T, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YeHMs] Ha CHCTEMAaTH4YECKOE MpUOOILIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JE€ATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO W PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yclioBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— ((opmupoBanue oOmEeld (QYHKIUOHAIBHOM H €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UHCJIE€ YMEHUH OOBSICHATP U OLEHUBATH SIBICHUSA
OKpPYXAIOILIEr0 MHpA, MCIOJIb3Ysl 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YUECHHUH
XUMUH, TPUMEHSATh MX MPU PEIICHUH MpoOJeM B MOBCEAHEBHON >XH3HU U
TPYAOBOU JIEATEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAHUSI LEHHOCTM XUMUYECKUX 3HAHUM Jid BBIPAOOTKH HKOJIOTHYECKU
1eJecOo00pa3HOro TOBEAEHUS B OBITY U TPYAOBOH JEATEIBHOCTH B IENAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKArOUIEH IPUPOIHON CPEIbI;

— pa3BUTHE MOTHBALMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HW3Y4YEHUST XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPKAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€JNOBEKA. XUMHS B CUCTEME HAyK.
Tema u BemectBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATPETaTHOE COCTOSTHHE
BellecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnyeckass ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAs aTOMHAs —Macca.
OTHOcuUTEeNnbHAsT MOJIEKYJIsIpHast Macca. MaccoBast 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUIL] BemiecTBa. Pacué€rel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEAKIUH (COETUHEHNs, Pa3JI0KEHHUsI, 3aMEIEeHUs], OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIOACHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKMCAHWE MPU3HAKOB MPOTEKAHWA XMMUYECKHX peakuuid (pasyioKeHHe caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MpoBEACHNUE OYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJeH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHeliue npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT u mpocroe
BelecTBo. Haxoknenue kucimopoaa B mOpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunbl. [lpumenenue xkucnopona. CrocoOsl



MOJIyYCHHUST KUCIopoAa B J1abopaTopuu W TPOMBINIUIGHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢h¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOI0 3 eKTa, pazpyuieHue 030HOBOTO CIIOSI.

Bopopon — anemMeHT u mpocrtoe BemectBO. Haxoxaenue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxy4yeHust. KucimoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacd€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBAa BOJbl. Boma kak pactBoputesib. PacTBOpHI.
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpOJZI€ U B KU3HU 4eloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHre NpUpOIHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyoiniue (OCHOBHBIE, KHCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. Duznueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [loryuenne okcuaos.

OcHoBanusi. Kimaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [TosryueHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCIOT. Psan axktuBHoctm meramoB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEIECICHUE COAECPKAHUS KUCIOPOAa B BO3AYyXE, MOJyUYEHHE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHME W W3YyUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3auMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEM paCTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAJIOB),



UCCJIeIOBaHNEe O0pa3l0oB HEOPTraHWYECKWX BEIIECTB PA3IMYHBIX  KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzyuyeHue B3aumozeiictBusa okcupa menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJIHOTO METajla JPYTMM W3 PacTBOpa COJM, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeilne Kiacchl HEOPraHUYECKUX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIaCCU(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPBhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. Ilepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIIMHHONEpPUOAHAs  (OPMBI
[Tepronnueckoii cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoas
u rpynmbl. Ou3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
IPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otomnel. Dnektponsl. CtpoeHune
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUSl paJuyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IpyMnraM U nepuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKJIaHVH.

Xumuyeckass cBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJISIPHAs)) CBS3b.
DJIEKTPOOTPHUIIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenbp  okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3yueHHEe OOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBUE
TUAPOKCUIA IMHKA C PAacTBOpPAMHM KHCJIOT U IIEJIOYEH, MPOBEJICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmoie ceazu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B § Kiacce
OCYILIECTBIISIETCS 4YE€pe3 MHCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO011e ecTeCTBEHHO--HAyUHbIE MOHATHS: HAYy4YHbIN (akT, TUMOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TEePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKUIN 3apsiji, BEMIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (U3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMUAYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUi U HX
COCMHCHUM B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTATITUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMUECKONW PEHIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiysa XuMAYeCKUX peakiuii Mo pa3auyHbIM MPU3HAKAM (TI0 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TEIIoBoMy Hddekty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
y4acCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUUMU M TMOJIOKEHUE XUMUUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOM peaKIuu. CocraBiieHue ypaBHEHUI



OKHUCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUUA C  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 31EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMH4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakuun noHHoro oOMeHa. Y cioBUsl MPOTEKAHUSI peaKid HOHHOTO 0OMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBoMCTBa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [IOHSATHE O TMAPOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJICIISIMA KPUCTALUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEUIECTB, IMpOLECCAa JHCCOUMALMU KHUCIOT, MIEJIOYEe U  COJIEH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  OoOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOLINX — MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEaKLUU
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

HemeTausibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TranoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaMy, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBA, MOJydeHUEe, NpumeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWIlHne XJIOpUIbl U HX
HaXOXJICHUE B IPUPOJIE.

O6mas xapaktepuctuka 31neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOa
U cepbl. XuMU4eckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PUBHUECKHE U
XUMHUYECKUE cBoOMCTBA. OKCHUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciiora, (HU3WYECKHE W XHUMHUYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W ChenupuiecKkrue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CMOC00a TMOJyYeHUS CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIUs Ha



cynabdar-uoH. HaxoxaeHue ceppl u €€ coequHEHUl B mpupoge. XUMHUECKOe
3arpsi3HEHHE OKPYJKAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmast xapakrepucTuka 371eMeHTOB VA-rpymmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, PacHpOCTpaHEHHE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKUE CBOMCTBA, MoyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ TOoJydeHHe, (PU3MYECKUE U XUMHYECKUE
cBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  crenuduyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYECKOe 3arpsi3HEHUE OKPY KAIOIIEH Cpebl COETMHEHUIMU a30Ta
(KUCIIOTHBIE JIOKIM, 3arpsi3HEHUE BO3/AyXa, MHOuYBbl U BoJnoEMOB). docdop,
aJyoTpornHele Moaupukanmuu ¢docdopa, puU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaota, Pu3NIecKue U XUMHUUECKHUE CBOMCTBA,
nosnyuyenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPATBHBIX YJIOOPEHUN.

Oo6mas xapakrtepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMK, PACIpPOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. Okcuabl yriepoja, ux
du3nueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KUCI0Ta M €€ COMH, X (PU3HMYECKUE W XUMHUYCCKHE CBOMCTBA,
nojiydeHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3zoBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yriepoja (MeTaH, 3TaH, dTUJIEH, alleTUIICH, TaHOJI, TJIMLEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOJAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEIECTBAX: )KMpaX, OeNKax, yrieBojgax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcuae kpemuus (1V) u kpemuueBoit kuciaore. CHIMKATBI, X HCIOJb30BaHUE B
ObITY, B MPOMBIIIEHHOCTH. BaxkHeline CTpouTeNbHblE MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTpaKawImue (PU3NYECKHe W XWMHUYECKHE CBOMCTBA
rajoreHOB M HUX COEJUHEHHI (BO3MOXKHO MCIOJIb30BAHUE BHUICOMATEPHUATIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3y4YCHUE XHUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha CyJbdar-
WOH W HAOJIOJeHWE TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3laMu a30THBIX U (HocOpHBIX yaoOpeHul, MoayyeHue,
coOupaHue, pacrno3HaBaHUE U U3YyUYCHUE CBOMCTB aMMMaKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3YyUYCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢QyuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3yuUCHUE
CBOMCTB YTJIEKMCJIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 o teMe «BakHelnme HeMeTauIbl U UX COEIUHEHUS.

MeTaJibl 1 X COEIMHEHUS

OO01mast XxapakTepUCTHKa XUMHUYECKUX dJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux TmnonoxeHus B llepmoamdeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE MeETaUIOB. MeTtayudeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTaiuioB. OO0mue
CIOCOOBI TIONTydeHUs MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YYTYH, AIOPATIOMHHUH,
OpoH3a) ¥ UX MPUMEHEHHE B ObITY ¥ IPOMBIIIJIEHHOCTH.

[Ilenounsie MeTamnel: nonoxeHue B [lepuoanyeckon cucreme XMMHUUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJICHUE B IMPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUJIPOKCUABl HaTpus MW Kanusa. lIpuMeHeHne 1EenoYHbIX METAUIOB W UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kaublius. Baxueilive coequHeHUs KalblUs (OKCHUI, THUAPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJltoMUHUN: TIoJ1I0’)keHue B [leproanueckoi cuCTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aroma, HaxoxacHue B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA AIFOMUHMSA. AM(POTEpHBIE CBOMCTBAa OKCHIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mnpupoac. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI M con xkemesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJIbTaTOB KOPPO3WHU  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MTpOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIMM HA MOHBI: MarHus, KIbIHS, aJIOMUHUS, [IMHKA, JKEIe3a
(1) u xene3a (1), meau (1), HaOMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a71a4 Mo TeMe «BaxkHeunime
METAaJlJIbl U UX COCAMHCHUS.

XHMUA ¥ OKpPY:KaUas cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObiTy. IlepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arps3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas I0MyCTUMAast
KOHIIeHTpalus BemiecTs, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrM4eCKUX
npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemnuwie céasu



Peanuzamus MeXnpeaMeTHBIX CBs3€d MpH WM3yYeHHMM XUMHUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAay4HOT0 LMK,

OO1ue ecTecTBEHHO-HAYUYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAITBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PAJUOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUH 3apsijl, NPOBOJHUKHU,
MOJyIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIuiaBbl, (pU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npixaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMd M HOPMaMHU TMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIUN 00YYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpHUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAUI0, NMOHWMAaHUWS 3HAYEHUS XUMHYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKECHUAX W OTKPBITUAX MHUPOBOM U OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) TPaKIAHCKOTO BOCTIMTAHMA:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIIEIOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpH
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIbHBIX 3aJay, BBIOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpoOllecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TPEJCTABICHNUS O BELIECTBE M XUMHUUYECKOW PEAKLUU,
COOTBETCTBYIOLIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTAaBISIOLIUE
OCHOBY I TIOHUMAHMS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATENbCKOW KYJBTYpPhl, B TOM YHCJIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMM, CIPABOYHOU



JUTEPATypOi, MOCTYHNHBIMH TEXHHUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHHIO, JTI0003HATEIBHOCTh, TOTOBHOCTH WU
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, TIPOEKTHOW U  HMCCIEN0BATENbCKON
NeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICHHOCTH U YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HaHHWE IIEHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEICTBUA U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOIsI, HAPKOTUKOB, KYpEeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMH BEIIECTBAMU B OBITY U pEabHOU KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUYECKOMY M3YUYEHHIO Npodeccuil U Tpyia pa3IudHoro poja,
yBaXEHUE K TPyAy U pe3yjibTaTamM TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHuUsl C yUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEemHOW npoeCcCUOHATBHON IEATEIbHOCTH U PAa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliITUPOBATHCS B IPO(HECCUOHATIBHOU CpeEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU II€JIECO00PAa3HOE OTHOIIEHHWE K MpPHUpPOJie KaK HCTOYHHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBui 0€30MMACHOTO MOBEECHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, ISl TOBBIILICHUS
YPOBHSI  AKOJIOTUYECKOM  KYJbTYpPhl, OCO3HaHUS TIJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHUs MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pE3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (HOPMHPOBATH MPEACTABICHHE O LEIOCTHON



HAyYHOW KapTHMHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPBHIE 0O€CIeunBarOT (GopMUpOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jlornueckue JaeicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABIIMBATh B3aMMOCBS3b C JPYTMMHU TOHSATHUSMH), UCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH H3YUYCHMS,
CTPOUTH JIOTUUECKUE PaCCyXIeHUs (MHIYKTHUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIpOIECCEe TMO3HAHMS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TTPEACTaBICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKXKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €0 pe3yibTar, (opMyJIUpoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (POPM MPEACTABICHUS, MOJyYaeMyIO0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHPOPMAIMU W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOM aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX [TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce y4yeOHOH U
UCCJIEI0OBATENLCKONU JEATEIbHOCTH HUH(MOPMAIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHHUKATHBHBIC YHHBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS:

yMEHHUsSl 3aJlaBaTh BOMPOCHI (B XoJie auanora W (Wiu) JHUCKYCCHM) IIO
cymectBy  oOcyxaaemMoill  TeMbl, (OPMYJIMPOBATH  CBOU  MPEMAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTAaTOB BBINOJHEHUS] XUMHUUYECKOTO IKCIEPUMEHTa (J1a00paTOpHOTO OIbITa,
nabopatopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIEHUU
BO3HUKAIOIIKMX MPOOJEeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHHE CaMOCTOSTENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEUCTBUM NPH BBINOJHEHUU 33JaHUM C YYETOM
MOJly4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble€ B YCJIOBUU 33/IaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmpeaMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAy4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crnenupuiecKkue JUisi TpeaMEeTHOW obmactu «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYyYEHUI0 HOBOIO 3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsX.

K konIy oOydenus B 8 kj1acce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUIN:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKyJa,
XAMHWYECKUN 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BENIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTENEHD
OKHCIICHUS, XUMHYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, pPEaKUUU 3aMEUICHUs, pPEeaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAIAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PACTBOP, MAccoBas JOJIs BEIIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUU H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI) CHUMBOJUKY JJIS COCTaBJieHUs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHUM 10
dbopmyinaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJ€HTHAasT W HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuognueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuomnyueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OOJBINIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHHUs, KOTOPHbIE HMMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMHYeckux siaemernToB [J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUE UX M0 JIEKTPOHHBIM CIIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMMCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIMNX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJBSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IlEeHUEe, CHCTEMAaTU3alluIo, KiacCu(puKaluio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIi U3Y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEaKIUi, €eCTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeoBaTh  NpaBWJIaM  TOJIb30BAaHUA  XHUMHYECKOM  TMOCY/IoN
7abopaTopHbIM  000pY/IOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHiy o0ydenus B 9 kyiacce npeaMeTHbIe pe3ysibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX TMOHSATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUECKas pPeaKisi, XUMUYeCKasi CBSI3b, TEIIOBON ekt
peakuuu, MOJb, MOJISIPHBIM  00BEM,  PacTBOp,  AJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAsT OUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHUYECKOE paBHOBecHe, OOpaTuMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakuuu, MpEeAeiabHO IOIMyCTUMas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEILIECTB U YPABHEHNUI XUMHUYECKUX PEAKIIHIL;

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBsS3M (KOBAJCHTHAs, WOHHAsg, METAJUIMYECKas)) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIUCHIBAaTh W XapaKTepHU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AJIEMEHTOB:
pa3ivyuarh TMOHSTHS «rJaBHas mnoarpynmna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOJUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjpa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpefieieHde HMX 1O JJICKTPOHHBIM CJIOsIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MaJblX NEPUOIOB M TJIaBHBIX MOATPYMHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEIJIOBOMY 3(P(dEKTy, 0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJITBEPXKIAs OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOM IHUCCOLMAIMU  KHUCJIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMKA HOHHOIO



oOMeHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3JITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUN
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO  MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEeHTa 1o (dopMyIie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TIOIYYEHUI0O W COOMpaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIHUH, TOATBEPKIAIOIMIMNE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyibdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIliI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3YYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KosunvecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U duekTpoHHbIE (LM POBbHIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznen 1. [lepBoHayanbHble XUMHUYECKHE TOHATHSA
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubnuoreka [{OK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyeaoBeKa
12 BerecrBa 1 xumMuueckue 15 1 bubnunoreka LIOK
' peakuuu https://m.eds00.ru/7f41837¢
Hroro mo pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBuTe I HEOPraHUYECKUX BellecTB
Bosznyx. Kucnopoa. [Tonsitue bubmmoteka IIOK
2.1 6
00 okcugax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonsitue o kucnorax bu6nmorexa LIOK
2.2 8 1
U CONSIX https://m.edso00.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK
' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasnen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1emeHToB [I. U. MenaesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCINTENbLHO-BOCCTAHOBHUTEIbHbIE PC€aAKIHHU



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

Ileproanueckuii 3aKOH U
Ilepnonnueckas cucrema

bubnunorexa LIOK

31 XUMHUYECKHX dJ1eMeHToB 1. 1. ! https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMu4decKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK
https://m.edso0.ru/7f41837¢
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KUIIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne /i P Konrpoabnbsie IIpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcbl
Paznen 1. BemecTBo 1 XUMHYECKHE PeaKIun
11 [loBTOpEeHue u yriuyOneHue 3HaHUM 5 1 Bbu6mmotreka LJOK
' OCHOBHBIX Pa3JIesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLIMALIHS. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3znea 2. HeMeTaJJIBI M HX COeTMHEHHS
51 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubmuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 aemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' py - -eP https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepucTUKa XUMUIECKIX
2.3 anemMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PyHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapakTepuCTHKa XUMUYSCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ’ PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro no pazneny 25



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

Pa3gen 3. MeTaJJIbI M UX COCIUHEHU S

. bu6nmoreka [IOK
3.1 Obmue cBolcTsa MeTaNIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [{OK
2 B 1
3 aKHEHUIINEe METAIIBL U UX COEUHEHNS 6 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pasznen 4. Xumus u oxkpy:xamomas cpeaa
4.1 Berectsa 1 MaTtepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpemst 3 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

IHOYPOYHOE IIVTAHUPOBAHUME

8 «A» KJIACC
KoauvecTBo yacoB DJIeKTPOHHbIE
No
° Tema ypoka Konrpoasr  IIpakruuec Jata uupposbie
n/n Bceero HbBIE KHe OﬁpaSOBaTeJIbeIe
U3ydeHust
padoTbl padoThI pecypchl
1 [Ipenmer xumun. Posb XumMuu B KU3HH 1 04.09 2023 bubnuoreka [IOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
bubnuoreka [{OK
2 IT 1 07.09.2023
OHSITHE O METOJIaX IMO3HAHUS B XUMHUHU https://m.edsoo.ru/ff0d227e
[TpakTiueckas pabota Ne 1 «IIpaBuna paGoTsl B
3 1abopaToOpuu U MIPUEMBI OOPAIICHHS C 1 11.09.2023 bubmorexa [JOK
patop P pait R https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYI0BAaHUEM
4 Yuctele BelecTBa VI/I cmecu. CriocoObl 1 14.09.2023 bubmmoteka IIOK
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
5 [Ipaktrueckas padota Ne 2 «Paznenenue cmeceit 1 18.09.2023 bubmuoreka [IOK
(Ha IPUMeEpPE OYHUCTKH ITOBAPEHHOM COJIH )» o https://m.edsoo.ru/ff0d28c8
bubnunorexa LIOK
A 1 21.09.2023
6 TOMBL I MOIISRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HaKH (CUMBOJIBI) 1 25.09.2023 bubmmnoreka [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubnunorexa LIOK
IT 1 28.09.2023
8 POCTHIE 1 CIOAHHIE BEecTa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE 1 02.10.2023 bubmmorexa [IOK

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

3aKO0H ITOCTOSHCTBA COCTaBa BEILIECTB.

bubnunoreka LIOK
10 X .B 05.10.2023
umudeckas popmyia. BaneHTHOCTh aTOMOB https://m.edsoo.ru/ffod2eae
XUMHYECKHX 3JIEMEHTOB
OtHocuTenbHas aToMHas Macca. OTHOCUTEIbHAS bubmuorexa [JOK
11 09.10.2023
MOJIEKYJIIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1071 XUMAYECKOTr0 DJIEMEHTA B 12102023 bu6nmoreka IIOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
bubnuoreka [{OK
13 K . Mons. M 16.10.2023
oNM4ecTBO BemlecTBa. Monbs. MossipHas macca https://m.edsoo.ru/Ff0d5230
14 Ou3nYecKue U XUMUYECKHE SBICHUSI. 1010.2023 bubmmoreka [JOK
XuMuueckas peakius https://m.edsoo.ru/ff0d37fa
15 HpmHaUKH Y yCIJIOBUSI POTEKAHUSI XUMUYECKHUX 93.10.2023 bubmmoreka [JOK
peaKuuit https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHUsl MacChl BEIIECTB. 26.10.2023 bubnnorexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brpruncnenus konmuecTBa, MacChl BEIIECTBA 110 bubmuoreka [IOK
17 . 06.11.2024
YPaBHEHUSAM XUMHUYECKUX PEAKLIUN https://m.edsoo.ru/ff0d5708
Knaccudukanms XumMruaeckux peakiuit bubmuoreka [JOK
18 09.11.2024
(coenuHeHus, pa3oXKeHHs, 3aMeIIeHUsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
M. B. JIoMOHOCOB — y4€HBII-2HUIUKIIONEIUCT. bubmuoteka [IOK
19 . 13.11.2023
O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KontponbHas padora Nel no reme «BermiectBa u 16.11.2023 bu6muoreka [JOK
XUMHYECKUE PEAKIHID o https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razoB. CoctaB Bo3ayxa.
21 KI/ICJ‘I}(]) Ol — DJIEMEHT U MPOCTOE Beﬂy:cmo 20.11.2023 bubmorexa [IOK
poA P - ’ o https://m.edsoo.ru/ff0d448e
O30H
99 du3nyeckre 1 XUMAYECKHE CBOMCTBA 93.11.2023 bu6nunorexa LIOK

KHCJIOpO/ia (peaKIIuu OKUCIICHUS, TOPCHHE).

https://m.edsoo.ru/ff0d4614



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
https://m.edsoo.ru/ff0d4614

TTonsaTue 00 oxcugax

CrniocoOblI osty4eHus KUCI0po/ia B 1abopaToOpuu

bu6nmoreka IIOK

23 27.11.2023
Y IIpOMBINUIEHHOCTHU. [IpuMeneHune kuciopoaa https://m.edsoo.ru/ff0d497a
TennoBoii 3 PeKT XUMUIECKON peaKInu,

24 MHOHATHE 0 TEPMOXUMHUYECKOM YPaBHEHUH, PK30- 30.11.2023 buGnuorexa [IOK

P P ’ - https://m.eds00.ru/ff0d4790
1 DHIAOTEPMUYECKHUX PEAKIIHSIX
TormuBo (He(Th, Yroiib M METaH). 3arps3HCHUE bubmmoreka [JOK

25 04.12.2023
BO3/yXa, CIIOCOOBI €r0 MPeI0TBPALCHUS https://m.edsoo.ru/ff0d4c4a
[IpakTuueckas padora Ne 3 o reme Bu6 110K

HOIHOTEKA
2 I1 07.12.2023
6 « OJIyIIf:HI/Ie 1 cOOMpaHue KUCIOPO/Ia, U3yUCHUE https://m.edsoo.ru/ffod4ae?
€ro CBOMCTB»

97 Bomopoa — siemMeHT ¥ IpoCcTOe BENIECTRO. 11.12.2023 bu6nmnorexa LIOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
DuU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIOPOA. bubmuoreka [IOK

28 14.12.2023
IIpumenenue Bogoponaa https://m.edsoo.ru/ff0d4dd0

bu6mmoreka IIOK

29 IT 18.12.2023

OHATHE O KHCJOTaxX 1 COIAX https://m.edsoo.ru/ff0d50d?2
bubmmoteka IIOK

30 21.12.2023
CniocoOslI oty4eHus BOAOPOa B TaO0OpaTopuu https://m.edsoo.ru/f0d4ddo
[IpakTuueckas pabora Ne 4 o teme Bu6 110K

HOIHMOTEKA

31 11 25.12.2023
« OJ'Iy‘{fDHI/IC U coOupaHue BOJIOPOa, U3yUCHHE https://m.edsoo.ru/FfOdAFA2
€ro CBOMCTB»

, bubnuotexa [JOK
32 M I . A 28.12.2023
OJISIpHBINA 00BEM razoB. 3akoH ABOraapo https://m.edsoo.ru/ff0d542e
Brranciaenust 00n€Ma, KOJIUYECTBA BELIECTBA
33 rasa o ero U3BeCTHOMY KOJIMUYECTBY BEIECTBA 08.01.2024 bubmorexa LIOK
3 Y Y R https://m.edsoo.ru/ff0d55a0
W 00bEMY
34 Brruucnenus 005EMOB ra30B 10 YpaBHEHUIO 11.01.2024  bubmuoteka [JOK



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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0

peaKkuy Ha OCHOBE 3aKOHA 0ObEMHBIX
OTHOILIEHUH ra30B

https://m.edsoo.ru/ff0d5708

bubnunoreka LIOK
o i 15.01.2024
35 W3WYECKUE U XUMUYIECKUE CBOWCTBA BOJIBI httos://m.edsoo.ru/ff0d587a
bubnunoreka LIOK
7. 18.01.2024
36 CocraB ocHoBanui. [TonsiTne 06 HHIUKATOpPaAX https://m.edsoo.ru/ffod59e2
Bopa xak pactBoputens. HacblleHHbie 1
37 HEHACBIILICHHBIE pacTBOPbL. MaccoBas J0JIst 22.01.2024 bubmorexa HOK
P pEL o https://m.edsoo.ru/ffod5b40
BEIIIECTBA B PaCTBOPE
[IpakTrueckas padora Ne 5 o reme
38 «I[IpuroToBiIeHHE PACTBOPOB C ONPEACIEHHON 25.01.2024 bubmmorexa [JOK
P N N p p . ped . https://m.edsoo.ru/ff0d5eba
MacCOBOM J10JIel paCTBOPEHHOTO BEIIIECTBA»
39 KonTponbnas pabota Ne2 no teme «Kucnopos. 99.01.2024 bubnnorexa [JOK
Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KnaccupuKaius, 01.02.2024 bubmmoteka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuyenue u XxuMuyeckue cBOWCTBa bubmuoteka [IOK
41 05.02.2024
KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHMusI: cOCTaB, Kinaccuduxarms, 08.02.2024 bubnmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
bubnunorexa LIOK
43 II i i 12.02.2024
OJly4eHHEe U XUMUYECKIE CBOWCTBA OCHOBAHUI https://m.edsoo.ru/fod67ca
44 Kucnotsl: cocras, knaccuduxanus, 15.02.2024 bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
but6mmorexa [IOK
45 II i 19.02.2024
OJTy4eHHEe U XUMUYECKHE CBOMCTBA KUCIOT https://m.edsoo.ru/ffodfee?
46 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI 22 02.2024 bubnuotexa [JOK

MOJIy4YCHUS, XUMHUYCCKUC CBOMCTBaA

https://m.edsoo.ru/00ad947



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474

[IpakTuueckas padora Ne 6. Pemenue

4

bu6nmoreka IIOK

47 AKCTIIEPUMEHTAIBHBIX 3a7a4 110 TeMe «OCHOBHBIC 26.02.2024 | https://m.edso0.ru/00ad9b7
KJIACCHI HEOPTaHUYECKUX COCTUHECHUIN) c
['eneTrdeckas CBA3b MEXKIY KJIaCCaMH bubmorexa LIOK
48 . 29.02.2024  https://m.edsoo.ru/00ad9a5
HEOPraHWYECKUX COCTMHCHUI 0
bubmuoreka [{OK
49 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 04.03.2024 | https://m.edsoo.ru/00ad9ch
2
50 Kontponbnas padota Ne3 no teme "OcHOBHbIE 07.03.2024 bubmmoreka [JOK
KJIACChl HEOPTraHUYECKUX COCAMHEHU" A https://m.edsoo.ru/00ad9ela
[TepBbIe MOMBITKH KIACCUPUKANN XUMHUECKUX
51 3JIeMEHTOB. IIoHATHE O IpymIIaX CXOIHBIX 11.03.2024 bubymorexa [IOK
' py A o https://m.edso00.ru/00ad9ffa
3JIEMEHTOB
Ilepnoaunueckuii 3akoH u Ileprnogndeckas
pHOA PHOA bubnuoreka [{OK
52 CUCTEMa XUMMHYECKUX d1eMeHToB JI. W. 14.03.2024
https://m.edsoo.ru/00ada52¢c
Meneneesa
bu6nmorexa LIOK
53 IT 18.03.2024
CPHOIRL, TPYTUIBL, TIOATDYIHTIBL https://m.edsoo.ru/00ada52c
Ctpoenue atoMoB. COCTaB aTOMHBIX sIJIEP bubmmorexa TIOK
54 ) ) 21.03.2024  https://m.edsoo.ru/00ada34
M3oTomsl )
CTpoeHue IeKTPOHHBIX 000T0YEK aTOMOB BuG 110K
nOInOTEKA
55 IT i .. 04.04.2024
sanemeHToB llepuoguueckoit cuctems /] https://m.edsoo.ru/00adasbe
MenneneeBa
XapakTepUCTUKA XMMUYECKOIO DJIEMEHTA 110 €r0 bubnuorexa [IOK
56 nonoxxeHutro B [lepuognueckoit cucreme /1. 1. 08.04.2024 = https://m.edsoo.ru/00ada82

Menneneesa

4



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824

3nauenue [lepuoanyeckoro 3akoHa st

bubnunoreka LIOK
A 11.04.2024
57 paSBI/I}“I/Iﬂ i—Ia}H(H u npaktuku. /1. 1. Menneneen https://m.edsoo.ru/00adagee
— yu€HBIi, Me1aror U rpaKIaHuH
58 DIIEKTPOOTPULIATEILHOCTh ATOMOB XUMHUUYECKHUX 15.04.2024 bubnmnoreka HOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmmoreka [IOK
4! 18.04.2024
59 OHHAT XHMITICCKAT CBASE https://m.edsoo.ru/00adac34
bubnuoreka [{OK
K 22.04.2024
60 OBAJICHTHAS TOJIIPHAsi XUMHUYECKast CBS3b httos://m.edsoo.ru/00adaab8
bubnunoreka LIOK
1 K 25.04.2024
6 OBJICHTHAS HETIOJISIPHAS XHMHYSCKAsl CBS3h httos://m.edsoo.ru/00adaab
bubnunoreka LIOK
29.04.2024
62 Crenenp okucneHia https://m.edsoo.ru/00adae28
bu6mmoteka IIOK
63 OKHCITUTEIIEHO-BOCCTAHOBUTEIIBLHBIC PEAKITHH 02.05.2024 = https://m.edsoo.ru/00adb07
6
bubmmoteka IIOK
64 OKHCIUTEIN U BOCCTAHOBUTEIIN 06.05.2024  https://m.edsoo.ru/00adb07
6
bu6nmorexa LIOK
KonTponbsHas padora Ne4 o teme «CTpoeHue
65 p p p 13.05.2024  hitps://m.eds00.ru/00adb4s
aToMa. XMMHUYECKas CBI3b» 6
. bubnunoreka LIOK
Pesepeubriit ypok. O600menne u
66 p P EII 16.05.2024 https://m.edsoo.ru/00adb33
CHUCTEMaTH3alus 3HAaHUI .
. but6mmorexa [IOK
Pesepubriit ypok. O600menne u
67 DRERIL YP " 20.05.2024  https://m.edsoo.ru/00adach
CHUCTEMaTH3aIus 3HAaHUI 9
68 PesepBHbIil ypok. O6001IeHNE 1 23.05.2024 = bubOmmoreka [IOK



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

CUCTEMAaTHU3al U 3HaAaHUN

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d61c6

9 «A» KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabusbie IIpakTnueckue
n/n Bcero H3y4eHusi 00pa3oBaTebHbIC
padoThI padoThI
pecypcsl
[lepunonnueckuii 3akoH. [lepuonnueckas
1 CHCTEMa XUMHYECKHUX 3emMeHToB /1. 1 1 04.09.2023 bubmotexa [JOK
T o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XUMHMYECKHUX 3JIEMEHTOB IEPBBIX TPEX 1 06.09.2023 bubmmorexa [IOK
p P o https://m.edsoo.ru/00adb6b6
NEPHOJI0B
Kn

3 accu(uKaIus 1 HOMEHKIIaTypa 1 11.09.2023 bubmmoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
B .

4 HJIBI XUMHAYECKOM CBS[?I/I W THTTBI 1 13.09.2023 bubnuoreka [{OK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o treme

5 «IToBTOpEHNUE U yriayOsieHue 3HaHu 1 1 18.09.2023
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca»

Ki o

6 accu(UKaIs XUMUYECKUX PEeaKIuit 1 20.09.2023 bubmuoreka [IOK
10 Pa3JIMYHBIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU Bu6 110K

nonroTexa

7 Nl 1 25.09.2023
PEAICI. LIOMATHE O TOMOTCHHAX https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.

o
3 aKTOPBI, BIUAIOLIME HA CKOPOCTh 1 2509.2023 bubmuortexa [IOK

XHUMHYISCKOM PCAKIMN U IMOJIOKECHUEC
XUMHUYCCKOI'0 paBHOBECHUSA

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubnunorexa LIOK

9 27.09.2023
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONIUTHYECKON Bu6 110K
nOIMoTEKA
1 . 02.10.2023
0 AuccoupanuH. CHIIBHBE 1 C1a0sie https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
bu6nmorexa [IOK
11 n i 04.10.2023
OHHBIC YPanHEHHA peariind https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U By 10K
nOIMOTEKA
12 i i 09.10.2023
OCHOBaHHH B CBeTevaeILCTaBJIeHI/II/I 00 https://m.edsoo.ru/00add5d8
ANEKTPOIUTUUECKON JUCCOLMAIIIHI
XuMHUYECKHEe CBOMCTBA COJICH B CBETE By 10K
nOIMOTEKA
13 i1 00 5 11.10.2023
MIPEACTABICHHUI 00 AJICKTPOIUTHICCKOM https://m.edsoo.ru/00addgh?
JIACCOINAITAN
bubnmorexa LIOK
14 IT 5 16.10.2023
OIUITHE O THAPOIHSE CoTeH https://m.edsoo.ru/00add9d4
bubnmorexa LIOK
1 i 18.10.2023
5 O00011eHne U cCUCTEMaTU3aLNS 3HAHUI https://m.edsoo.ru/00addd12
16 [TpakTuyeckas padora Ne 1. «Pemenne 93.10.2023 bubmuoteka [IOK
JKCIIEPUMEHTAJIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTponbHnas pabora Ne2 no teme Bu6 110K
nOIMoTEKA
17 . 25.10.2023
«OMeKTPOTHTHYECKas HCCOUHALIHS https://m.edsoo.ru/00addecO
XYUMUYECKUE peaKlui B PACTBOPAX»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XuUMHUYecKre CBOMCTBA HA IPUMEPE 06.11.2023 bubmorexa HOK
pumMep o https://m.edsoo.ru/00addfe2
xXJIopa
XnopoBogopoa. ComnsiHast KUCIIOTa,
19 XUMUYECKHE CBOWMCTBA, MOJTyUYEHUE, 08.11.2023 bubmrorexa LHOK

MpUMEHEHUE

https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
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[IpakTuueckas padora Ne 2 o reme

bubnunorexa LIOK

20 I1 i 13.11.2023
« OﬂyquH,,e COHfI HOM KHCHOTEL, https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOUCTB»

Brruncnenus o ypaBHEHUSIM
21 XUMHAYECKHUX PEAKIINU, €CIIU OQUH U3 15.11.2023 buGnuorexa [IOK
P ’ o https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE

99 OO61mas xapakTepuCcTUKa 3JIEMEHTOB 20.11.2023 bubnnorexa [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.

23 Haxo;xp €HHUE Cce LIII I/I(1)eé c:e I/IHCII)-II/Iﬁ B 22.11.2023 bubmorexa HOK

5 P ! o https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOICTBA cephbl

24 CepoBopopoy, CTvpoeHHe, (usmueckue u 27 11.2023 bubmmorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,

25 ¢duznyecKkue 1 XUMHUYECKHE CBONCTBA 29.11.2023 bubmmorexa [TOK

’ o https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XYUMUYECKUE peaKilui, JexKalinue B
OCHOBE IIPOMBIIIIEHHOTO Coc0o0a B LIOK
noIMoTeKa

26 i . 04.12.2023
TOJLYHEHHA CCPHOM KHCIOTRT . https://m.edsoo.ru/00adec8a
XUMHYECKOE 3arps3HEHNE OKPY KAOIIEH
Cpenbl COeTUHEHUSIMU CEPBI
B .

97 BIYMCJICHUE MAaCCOBOM J0JIM BBIXO/a 06.12.2023 bubmuoreka [{OK
IIPOYKTA peaKkuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTuka 3JeMeHTOB VA-

78 rpynnsl. A30T, pacipOCTpPaHEHHE B 11.12.2023 bu6muoreka [JOK
npupoe, Gu3ndeckue 1 XUMHUYECKUe https://m.edsoo.ru/00adeeab
CBOMCTBA

29 AmMMuak, ero pusndeckue u 13.12.2023  bubnuoteka [JOK



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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

XUMHUYCCKUC CBOfICTBa, IMMOJIYYCHHUEC U
IIPUMCHCHHUEC

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

[IpakTuueckas padora Ne 3 o reme

bu6nmoreka [IOK

30 11 , 18.12.2023
« OvﬂyquHe AMMHAKa, H3YHCHHe ero https://m.edso0.ru/00adf180
CBOMCTB»

31 A30THas KI/ICJ‘IOTS}’, e€ ¢pusznueckue u 20.12.2023 bubnmnoreka HOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX BuG 10K

NOJIMOTEKA

32 0 . X 25.12.2023
YAODPCHHH . FMHIHCCROC SATPASHEe https://m.edsoo.ru/00adf518
OKpYXKAaIoIIeH cpelibl COeAMHEHUSIMU
azoTa
®ochop. Okeun docdopa (V) u

33 (poc:g)o pHa;I ann((l))Ta (1)(1)1/11)31/1(1163:1(1/16 u 27.12.2023 bubmmorexa [JOK

p N o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOJIyYCHHE
Hcnonws3oBanne GpocdaToB B Ka4eCTBE B 110K
HOJIMOTEeKA

34 0 i. 3 08.01.2024
MHHepanB}fHX YAODPCHHH. SarpAsHERHe https://m.edsoo.ru/00adfc20
npupoaHoii cpenbl hocharamu

35 Yrnepon, pacpocTpaHeHUE B H?I/IPOJIG, 10.01.2024 bubnnorexa [JOK
bu3HYecKre U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux Gpuandeckue u

36 XHMHYECKHE CBOMCTBA. DKOJOTHUYSCKHE 15.01.2024 bu6nmnorexa LIOK
po0OJIeMBbI, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yraeposa (1V)

n bubmuoreka [{OK

37 17.01.2024
YrobHast KHEIOTa 1 €€ con https://m.edsoo.ru/00ae006¢c

38 [IpaxkTuueckas padora Ne 4 o reme 92 01.2024 bubmuoteka [IOK

"IlosrydyeHne yrieKuciioro rasa.

https://m.edsoo.ru/00ae027e



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
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KauecTBenHnas peakuust Ha KapOOHaT-

HOH

[TepBoHauanbHBIE MOHATUS 00

bu6nmoreka [IOK

39 24.01.2024
OPTAMHCCIix BEIIECTRAX KAk O https://m.edsoo.ru/00ae054e
COEMHEHUSX yriepoaa

bu6nmorexa [IOK
40 K i 29.01.2024
PEMITHH I €10 Coequmern https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue

41 3KCH€pH§/I€HTEL]IBHBIX 3a/1a4 110 TeEMe 31.01.2024 bubnuoreka [IOK
«Baxueie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCJIMHEHUS
KonTponbnas paborta Ne3 mo teme Bu6 110K

nOIMoTEKa

42 B 5 05.02.2024
(DAAHCHIING HEMETALIBT 11X https://m.edsoo.ru/00ae0e18
COCJIMHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
3JIEMEHTOB — METaJLJIOB. Bu6 OK

43 Mertannuueckast CBsI3b U METAINTUYECKAS 07.02.2024 nosmorexa I

. https://m.edsoo.ru/00ae103e
KPHUCTAJUIMYECKasl pEIIETKa.
dusnveckue CRONCTBAa METAIIIOB
XUMHUYECKUE CBONCTBA METAIIIIOB. Eub6 110K
nOIMOTEKA

44 e) % % 12.02.2024

AICKTPOXHMITICCKIHI PAR HANIPIDRCHIN https://m.edso0.ru/00ae1156
METaJIJIOB
OO6mue cnocoObI MOTYYEHUST METAJIIOB.

45 Cnnassl. BLIchneHHV;I 110 YPaBHEHUSIM 12.02.2024 bu6muoreka [JOK
XAMUYECKUX PEAKLUM, €CIIU OUH U3 https://m.edsoo.ru/00ae1156
PEareHToB COJAEPIKUT MPUMECH

b K

46 [TonsTHE O KOPPO3UM METAIIIOB 14.02.2024 nommorexa O

https://m.edso0.ru/00ae1278



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
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https://m.edsoo.ru/00ae1278

bubnunorexa LIOK

47 19.02.2024
[lenousbie MeTaLIb https://m.edsoo.ru/00ael14b2
bu6nmoreka [IOK
48 0] 21.02.2024
KOHARL H THAPORCIIDE HATPHA H RaTHA https://m.edsoo.ru/00ael14b2
49 LHenoun{ozeMenLHuHe METaJIJIbI — 26.02.2024 bubnuorexa [JOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
. bubnuorexa [JOK
28.02.2024
50 BaxkueHime coeMHeHus KabIus https://m.edsoo.ru/00ael15e8
51 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 04.03.2024
59 JKEcTKoCTh BOJIBI M CLIOCOOBI €€ 06.03.2024 bubnuoreka [{OK
YCTPaHEHUS https://m.edsoo.ru/00ae1886
[TpakTiueckast pabota Ne 6 o Teme Bu6 110K
noIMoTeKa
53 "Ke & 11.03.2024
eCTKOCTL"BOHH 1 METOMRL Ee https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubmmoteka IIOK
54 A i 13.03.2024
FHOMHHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHIA U 18.03.2024 bubmmnoreka HOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmmoteka IIOK
56 XK 20.03.2024
e1eso https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIU KeEJe3a 03.04.2024 but6mmorekxa [IOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AaIMs 3HAHUI 08.04.2024
[IpakTuueckas padora Ne 7. Perenue
59 3KcnepH1v\4eHTanLHHx 3a/1a4 110 TeMe 10.04.2024 bubmuortexa [IOK
«Baxueie MeTaibl U UX https://m.edsoo.ru/00ae3de8
COETMHEHUS
60 Brruncnenus mo ypaBHEHUSIM 15.04.2024  bu6muoreka [JOK



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

XUMUYECKUX PEaKIUd, €CIIM OJIUH U3
pEareHToB JIaH B U30BITKE WITH
COJICPXKUT IpUMECH. Berancienus
MacCOBOMH JI0JIM BbIXO[a MPOIYKTa
peaKIuu

https://m.edsoo.ru/00ae1750

61 O0o01IeHre U CHCTeMaTU3alus 3HAHUH 1 17.04.2024
KonTponbnas paborta Ne4 o teme
62 «BaxHennme MeTaJIbl U UX 1 22.04.2024
COCTMHCHUS
63 Beecra u NiaTepI/IanLI B 1 24.04.2004 bubnunoreka LIOK
IOBCEIHEBHOM KU3HU YEI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHUE OKPY KaOIIEH 1 20.04.2024 bubmmorexa [JOK
cpenbl https://m.edsoo.ru/00ae4270
Ponb xumMuu B penieHnH 3K0JI0rHUeCcKUX bubmuoteka [IOK
65 1 06.05.2024
npoOem https://m.edso0.ru/00ae4270
66 PesepBHbIit ypok. 06061116Hne u 1 08.05.2024 bubnmoreka [JOK
CHCTEMATU3aLNS 3HAHU N https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. O6o61ueH1/1e " 1 15.05.2024 bubmuoreka [IOK
cUcTeMaTH3alus 3HaHuH https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypok. O6o6£ueHHe u 1 20.05.2024 bubnnorexa [JOK
cHUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
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https://m.edsoo.ru/00ad9cb2

9 «b» KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpouabusie IIpakTHueckue
n/n Bcero H3y4eHusi 00pa3oBaTebHbIC
padoThI padoThI
pecypcbl
[Tepuoanueckuii 3akoH. [lepuoanueckas
1 CHCTEMa XUMHYECKHUX 3emMeHToB /1. 1 1 01.09.2023 bubmotexa [JOK
T o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XUMHMYECKHUX 3JIEMEHTOB IEPBBIX TPEX 1 07.09.2023 bubmmorexa [IOK
P P o https://m.edsoo.ru/00adb6b6
MEePHUOIOB
Kn

3 accu(uKaIus 1 HOMEHKIIaTypa 1 08.09.2023 bubmmoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
B .

4 HJIBI XUMHAYECKOM CBSI.C";I/I W THITBI 1 14.09.2023 bubnuoreka [{OK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o treme

5 «IToBTOpEHNUE U yriayOsieHue 3HaHu 1 1 15.09.2023
OCHOBHBIX Pa3ZeiIoB Kypca 8 Kiacca»

K1 .

6 accu(UKaIs XUMUYECKUX PEeaKIuit 1 91.09.2023 bubmuoreka [IOK
10 Pa3JIMYHBIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOU Bu6 110K

nonroTexa

7 Nl 1 22.09.2023
PEAICI. LIOMATHE O TOMOTCHHAX https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[lonsTHE O XUMHUYECKOM PAaBHOBECHH.

o
3 aKTOPBI, BIUAIOLIME HA CKOPOCTh 1 98.09.2023 bubmuortexa [IOK

XHUMHYISCKOM PCAKIMN U IMOJIOKECHUEC
XUMHUYCCKOI'0 paBHOBECHUSA

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubnunorexa LIOK

9 29.09.2023
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONIUTHYECKON Bu6 110K
nOIMoTEKA
1 . 05.10.2023
0 AuccoupanuH. CHIIBHBE 1 C1a0sie https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
bu6nmorexa [IOK
11 n i 06.10.2023
OHHBIC YPanHEHHA peariind https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U By 10K
nOIMOTEKA
12 i i 12.10.2023
OCHOBaHHH B CBeTevaeILCTaBJIeHI/II/I 00 https://m.edsoo.ru/00add5d8
ANEKTPOIUTUUECKON JUCCOLMAIIIHI
XuMHUYECKHEe CBOMCTBA COJICH B CBETE By 10K
nOIMOTEKA
13 i1 00 5 13.10.2023
MIPEACTABICHHUI 00 AJICKTPOIUTHICCKOM https://m.edsoo.ru/00addgh?
JIACCOINAITAN
bubnmorexa LIOK
14 IT 5 19.10.2023
OIUITHE O THAPOIHSE CoTeH https://m.edsoo.ru/00add9d4
bubnmorexa LIOK
1 i 20.10.2023
5 O00011eHne U cCUCTEMaTU3aLNS 3HAHUI https://m.edsoo.ru/00addd12
16 [TpakTuyeckas padora Ne 1. «Pemenne 26.10.2023 bubmuoteka [IOK
JKCIIEPUMEHTAJIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTponbHnas pabora Ne2 no teme Bu6 110K
nOIMoTEKA
17 . 27.10.2023
«OMeKTPOTHTHYECKas HCCOUHALIHS https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XuUMHUYecKre CBOMCTBA HA IPUMEPE 09.11.2023 bubmorexa HOK
pumMep o https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. ComnsiHast KUCIIOTa,
19 XHMHYECKHUE CBOMCTBA, MOTyYCHUE, 10.11.2023 bubmrorexa LHOK

MpUMEHEHUE

https://m.edsoo.ru/00ade104



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
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[IpakTuueckas padora Ne 2 o reme

bubnunorexa LIOK

20 I1 i 16.11.2023
« OﬂyquH,,e COHfI HOM KHCHOTEL, https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOUCTB»

Brruncnenus o ypaBHEHUSIM
21 XUMHAYECKHUX PEAKIINU, €CIIU OQUH U3 17.11.2023 buGnuorexa [IOK
P ’ o https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE

99 OO61mas xapakTepuCcTUKa 3JIEMEHTOB 93112023 bubnnorexa [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.

23 Haxo;xp €HHUE Cce LIII I/I(1)eé c:e I/IHCII)-II/Iﬁ B 24.11.2023 bubmorexa HOK

5 P ! o https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBOICTBA cephbl

24 CepoBopopoy, CTvpoeHHe, (usmueckue u 30.11.2023 bubmmorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,

25 ¢duznyecKkue 1 XUMHUYECKHE CBONCTBA 01.12.2023 bubmmorexa [TOK

’ o https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XYUMUYECKUE peaKilui, JexKalinue B
OCHOBE IIPOMBIIIIEHHOTO Coc0o0a B LIOK
noIMoTeKa

26 i . 07.12.2023
TOJLYHEHHA CCPHOM KHCIOTRT . https://m.edsoo.ru/00adec8a
XUMHYECKOE 3arps3HEHNE OKPY KAOIIEH
Cpenbl COeTUHEHUSIMU CEPBI
B .

97 BIYMCJICHUE MAaCCOBOM J0JIM BBIXO/a 08.12.2023 bubmuoreka [{OK
IIPOYKTA peaKkuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTuka 3JeMeHTOB VA-

78 rpynnsl. A30T, pacipOCTpPaHEHHE B 14.12.2023 bu6muoreka [JOK
npupoe, Gu3ndeckue 1 XUMHUYECKUe https://m.edsoo.ru/00adeeab
CBOMCTBA

29 AmMMuak, ero pusndeckue u 15.12.2023  bubnuoteka [JOK



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
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

XUMHUYCCKUC CBOfICTBa, IMMOJIYYCHHUEC U
IIPUMCHCHHUEC

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

[IpakTuueckas padora Ne 3 o reme

bu6nmoreka [IOK

30 11 21.12.2023
« OvﬂyquHe AMMHAKa, H3YHCHHe ero https://m.edso0.ru/00adf180
CBOMCTB»

31 A30THas KI/ICJ‘IOTS}’, e€ ¢pusznueckue u 92 122023 bubnmnoreka HOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX BuG 10K

NOJIMOTEKA

32 0 . X 28.12.2023
YAODPCHHH . FMHIHCCROC SATPASHEe https://m.edsoo.ru/00adf518
OKpYXKAaIoIIeH cpelibl COeAMHEHUSIMU
azoTa
®ochop. Okeun docdopa (V) u

33 (poc:g)o pHa;I ann((l))Ta (1)(1)1/11)31/1(1163:1(1/16 u 29.12.2023 bubmmorexa [JOK

p N o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MOJIyYCHHE
Hcnonws3oBanne GpocdaToB B Ka4eCTBE B 110K
HOJIMOTEeKA

34 0 i. 3 11.01.2024
MHHepanB}fHX YAODPCHHH. SarpAsHERHe https://m.edsoo.ru/00adfc20
npupoaHoii cpenbl hocharamu

35 Yrnepon, pacpocTpaHeHUE B H?I/IPOJIG, 12.01.2024 bubnnorexa [JOK
bu3HYecKre U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux Gpuandeckue u

36 XHMHYECKHE CBOMCTBA. DKOJOTHUYSCKHE 18.01.2024 bu6nmnorexa LIOK
po0OJIeMBbI, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yraeposa (1V)

n bubmuoreka [{OK
37 y 19.01.2024
POBHAT KHCHOTa 1 €¢ COoMt https://m.edsoo.ru/00ae006¢c
38 [IpaxkTuueckas padora Ne 4 o reme 25 01.2024 bubmuoteka [IOK

"IlosrydyeHne yrieKuciioro rasa.

https://m.edsoo.ru/00ae027e



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e

KauecTBenHnas peakuust Ha KapOOHaT-

HOH

[TepBoHauanbHBIE MOHATUS 00

bu6nmoreka [IOK

39 26.01.2024
OPTAMHCCIix BEIIECTRAX KAk O https://m.edsoo.ru/00ae054e
COEMHEHUSX yriepoaa

bu6nmorexa [IOK
40 K i 01.02.2024
PEMITHH I €10 Coequmern https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue

41 3KCH€pH§/I€HTEL]IBHBIX 3a/1a4 110 TeEMe 02.02.2024 bubnuoreka [IOK
«Baxueie HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCJIMHEHUS
KonTponbnas paborta Ne3 mo teme Bu6 110K

nOIMoTEKa

42 B 5 08.02.2024
(DAAHCHIING HEMETALIBT 11X https://m.edsoo.ru/00ae0e18
COCJIMHEHUS
OO01mas xapakTepucTUKa XUMUYECKIX
3JIEMEHTOB — METaJLJIOB. Bu6 OK

43 Mertannuueckast CBsI3b U METAINTUYECKAS 09.02.2024 nosmorexa I

. https://m.edsoo.ru/00ae103e
KPHUCTAJUIMYECKasl pEIIETKa.
dusnveckue CRONCTBAa METAIIIOB
XUMHUYECKUE CBONCTBA METAIIIIOB. Eub6 110K
nOIMOTEKA

44 D % i 15.02.2024

AICKTPOXHMITICCKIHI PAR HANIPIDRCHIN https://m.edso0.ru/00ae1156
METaJIJIOB
OO6mue cnocoObI MOTYYEHUST METAJIIOB.

45 Cnnassl. BLIchneHHV;I 110 YPaBHEHUSIM 16.02.2024 bu6muoreka [JOK
XAMUYECKUX PEAKLUM, €CIIU OUH U3 https://m.edsoo.ru/00ae1156
PEareHToB COJAEPIKUT MPUMECH

b K

46 [TonsTHE O KOPPO3UM METAIIIOB 22.02.2023 nommorexa O

https://m.edso0.ru/00ae1278



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
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https://m.edsoo.ru/00ae1278

bubnunorexa LIOK

47 23.02.2023
[lenousbie MeTaLIb https://m.edsoo.ru/00ael14b2
bu6nmoreka [IOK
48 0] 29.02.2023
KOHARL H THAPORCIIDE HATPHA H RaTHA https://m.edsoo.ru/00ael14b2
49 LHenoun{ozeMenLHuHe METaJIJIbI — 01.03.2024 bubnuorexa [JOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
bubnunoreka LIOK
50 B i 07.03.2024
DIHCHILHE COCAMHEHIA Kalbiit https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 14.03.2024
59 JKEcTKoCTh BOJIBI M CLIOCOOBI €€ 15.03.2024 bubnuoreka [{OK
YCTPaHEHUS https://m.edsoo.ru/00ae1886
[TpakTiueckast pabota Ne 6 o Teme Bu6 110K
noIMoTeKa
53 "Ke & 21.03.2024
eCTKOCTL"BOHH 1 METOMRL Ee https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubmmoteka IIOK
54 A i 22.03.2024
FHOMHHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHIA U 04.04.2024 bubmmnoreka HOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmmoteka IIOK
56 XK 05.04.2024
e1eso https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIU KeEJe3a 11.04.2024 but6mmorekxa [IOK
(1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3AaIMs 3HAHUI 12.04.2024
[IpakTuueckas padora Ne 7. Perenue
59 3KcnepH1v\4eHTanLHHx 3a/1a4 110 TeMe 18.04.2024 bubmuortexa [IOK
«Baxueie MeTaibl U UX https://m.edsoo.ru/00ae3de8
COETMHEHUS
60 Brruncnenus mo ypaBHEHUSIM 19.04.2024  bu6muoreka [JOK



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
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https://m.edsoo.ru/00ae1c64
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XUMUYECKUX PEaKIUd, €CIIM OJIUH U3
pEareHToB JIaH B U30BITKE WITH
COJICPXKUT IpUMECH. Berancienus
MacCOBOMH JI0JIM BbIXO[a MPOIYKTa
peaKIuu

https://m.edsoo.ru/00ae1750

61 O0o01IeHre U CHCTeMaTU3alus 3HAHUH 1 25.04.2024
KonTponbnas paborta Ne4 o teme
62 «BaxHennme MeTaJIbl U UX 1 26.04.2024
COCTMHCHUS
63 Beecra u NiaTepI/IanLI B 1 02.05.2024 bubnunoreka LIOK
IOBCEIHEBHOM KU3HU YEI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arps3HEHUE OKPY KaOIIEH 1 03.05.2024 bubmmorexa [JOK
cpenbl https://m.edsoo.ru/00ae4270
Ponb xumMuu B penieHnH 3K0JI0rHUeCcKUX bubmuoteka [IOK
65 1 10.05.2024
npoOem https://m.edso0.ru/00ae4270
66 PesepBHbIit ypok. 06061116Hne u 1 16.05.2024 bubnmoreka [JOK
CHCTEMATU3aLNS 3HAHU N https://m.edsoo.ru/00ae0d0a
67 PesepBHbIit ypok. 0606?1eH1/1e u 1 17.05.2024 bubmuoreka [IOK
cUcTeMaTH3alus 3HaHuH https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypok. O6o6£ueHHe u 1 93.05.2024 bubnnorexa [JOK
cHUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 8 kimacce/ ['abpuensa O.C., Octpoymon U.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»
* Xumus, 9 kinacc/ I'adpuensu O.C., OctpoymoB W.I'., Cnagkor C.A.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

1. I'abpuensu O. C., Bockoooiinukosa H. I1., fliykoBa A. B. HactonbpHas kaura
yunrtens. Xumud. 8 ki1.: Metoaudeckoe nocooue. - M.: Jlpoda, 2021.

2. T'abpuensu O. C., SmykoBa A. B. Tetpanp /1t 1a00paTOpHBIX OIBITOB U
npaktudeckux padot. 8 k. K yueOnuky O. C. ['abpuensna « Xumus. 8 Kiaccey.
M.: dpoda, 2022.

3. IN'abpuensn, O. C. Meroauueckoe nocodue k yueonuky O. C. 'abpuensna
«Xumusy. 8 xkinacc / O. C. 'abpuensa. — M. : Jlpoda, 2021. — 109.

4. T'abpuensn, O. C. Metonuueckoe nocobue k yueonuky O. C. ['abpuensna
«Xumusy». 9 xinace / O. C. I'abpuensa. — M. : JIpoda, 2021. — 108.

5. Xumus : rexHonoruueckue kaptol Kk yaueOHuky O. C. I'abpuensna «Xumus. 8
Kjaccey : metoauyeckoe nocodue / JI. . Acanoa. — M. : JIpoda, 2020

6. XuMus : TexHoJiornueckue kapThl K yueouuky O. C. 'abpuensna «Xumus. 9

Kjaccey : metoaudeckoe nocodue / JI. . Acanoa. — M. : [Ipoda, 2018



7. Xumus. 8 ki1.: KontposasHbie u mpoBepouHbie padboThl kK yueoHuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yiakosa u

ap. - M.: Jlpoda, 2022. nanabie

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www.chemnet.ru I'azera « Xumusi» u caliT 1uist yautens «51 uay Ha ypok
XXMM

http://him.1september.ru Equnas xomrekmus [IOP: TIpeameTHas kKouteKus
«XUMUD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC
sKcrepuMeHThl: xumus. Koiekius Poccuiickoro o01ieo0opa3oBaTeibHOTO
nopraia

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas omumnuana nkoJIbHAKOB TI0 XUMHH
http://chem.rusolymp.ru Opranuueckast XuMus: 3JICKTPOHHBIA YUSOHUK IS
CpPEIIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OcHOBBI XUMHUH: 3JIEKTPOHHBINH yUCOHUK
http://www hemi.nsu.ru OTKpsITHIH KOJISIK: XUMHUS
http://www.chemistry.ru JluctaniimoHHas OJTMMITHAA [TO XUMUU:

TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTeIbHBIN MPOEKT






