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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO o00Iero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
00pa30BaTeNbHOM MPOTrPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUs, MTPEICTABICHHBIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C Y4ETOM KOHLEIIIUU MPEnoAgaBaHusl yaeOHOro npeamMera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1mo XuMuM Oa€T MNPEACTABICHUE O LENAX, OOLIEH \CTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CpEACTBaAMM, Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s3aTeNIbHOE IPEIMETHOE CoJlepKaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHHUE 10
paszzienam M TeMaM MPOrpaMMbl MO XHMHH, OMNPEIEISET KOJUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTYEMYIO
MOCJIEAOBATEABHOCTh  U3YYEHUS] XHMHUU C Yy4€TOM . MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM  y4eOHOTO . Mpollecca, BO3PACTHBIX
O0COOCHHOCTEM  OOyyaroluXxcs, OINpEeAeseT. BO3MOKHOCTU IpeAMeTa s
peanuzaiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
IpOrpamMMbl HA YPOBHE OCHOBHOI'O OOLIEr0 00pasoBaHMs, a Takxke TpeOOBaHMUN K
pe3ynbratam oOy4eHHUs XUMUU Ha YPOBHE HENeN U3ydeHUs MpeMeTa U OCHOBHBIX
BUJIOB y4Y€OHO-TIO3HABATEJILHON JESITeIbHOCTH O00YydYaromerocs MO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHUWE XUMHUHU CIY>KHT OCHOBOM Uit (OPMUPOBAHMUS MHUPOBO33PEHUS
oOy4aronierocsi, ero npeACTaBiCHUII O MAaTepUaIbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (QOPMUPYEMbBIC XMMHUEH MPEICTABICHUS O B3aWMOIPEBPAIICHUSIX
PHEPTrUM M 00 HBOIIIOIMU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PA3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOIL. M 3KOJOTUYECKON O€30MacCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumuu:

e CIOCOOCTBYET pealiM3allii BO3MOXXHOCTEH IS CaMOpa3BUTUS U
(¢opMUpOBaHUS KYJIbTYPhl JUYHOCTH, €€ 00Iel U (yHKIMOHATIHLHOU
IPaMOTHOCTH;

e BHOCUT BKJaJg B (OPMUPOBAHUE MBIILIICHUS UM  TBOPUYECKUX
CHOCOOHOCTEN 00yJarommxcs, HABBIKOB UX CAMOCTOSTEILHON yueOHOM
JEATEeIIbHOCTH, YKCIEPUMEHTAIbHBIX M HUCCIEHOBATEIbCKUX YMEHUN,
HEOOXOJMMMBIX Kak B  TOBCEJHEBHOW JKM3HH, TaKk W B
npodeccuoHaNbHOMN eI TeIbHOCTH;

e 3HAaKOMUT CO cCHEHUPUKOW HAYYHOTO MBIIUICHUS, 3aKjaJblBaeT
OCHOBBI LIEJOCTHOIO B3IVIA/la HA €IWHCTBO IPUPOJbI M YEJOBEKa,
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SBJIIETCSI OTBETCTBEHHBIM 3TarioM B (OPMUPOBAHHHM €CTECTBEHHO-
HAyYHOU TPaMOTHOCTH O0YYaIOIINUXCS;

e CHOCOOCTBYeT  (OPMHUPOBAHUIO  IICHHOCTHOTO  OTHOIICHHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSIM, K IPUPOJIC, K YEIOBEKY, BHOCUT CBOU
BKJIA]T B 9KOJIOTHYECKOE 00pa30oBaHre 00yJIaroITuXCsl.

JlanHbIC HampaBlICHUS B OOYYCHHH XWMHUHM OOCCICUMBAIOTCS CICIIHM(PUKON
CoJllep)KaHMsl  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBISETCS  IeJarornyecku
aJanTHPOBAHHBIM OTpakK€eHHEM 0a30BOM HAYKH XMMHH Ha OINpeAeIEHHOM, dTare eé
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHCTEMBI TMEPBOHAYAIBHBIX TMOHATUM XUMHUHA, OCHOB
HEOPraHWYECKOM XUMHM W HEKOTOPBIX OTACIbHBIX 3HAYMMBEX TOHSATHH
OPTaHUYECKON XUMMUHU.

CtpykTypa coiepKaHusi MPOrpaMMbl IO XUMUU CPOpMHUpOBaHA HA OCHOBE
CUCTEMHOI0 mojaxoaa K €€ mzydeHuro. ConaepkaHue CKIIAABIBACTCS U3 CHCTEMBbI
MOHSATHUI 0 XUMHUYECKOM DJIEMEHTE M BEIISCTBE U CHCTEMBI TIOHSITHN 0 XUMHUYECKOU
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO. OPTaHW30BaHbI 110 IPHUHIIMITY
MOCJIEAOBATEIBHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TCOPETUYECKUX IPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YY€HUS KaK'OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona [ M. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YUYCHHS O CTPOCHHUHM aTOMa U XMMHUYECKOM CBSI3H;

— TIPEACTaBICHHH 00 DAEKTPOJMTHYCCKON JTUCCOIIMAIIMM BEIISCTB B
pacTBopax.

Teopernueckue . 3HaHASI PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX M. OCMBICIICHHBIX (DaKTOB, Pa3BHUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JIPYTOMY, BBITIONHSASA (PYHKIUM OOBSCHEHHS U IIPOTHO3UPOBAHUS
CBOMWCTB, CTPOCHUSI U BO3MOKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS W TOJYYCHUS
M3y4aeMbIX-BEIECTB.

OcBo€HHE TMporpaMMbl [0 XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEACTABJICHNUS 0 XUMUYECKOW COCTABIAIOLIECH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHHUIO H
METOJIaM MO3HAaHUs B Hayke. M3ydeHHe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeAMeToB: «OKpyXKalomuil MUp,
«buonorus. 5—7 knacce» n «Pu3MKa. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWM OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JIESITEIbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX
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3HaHUU — BaXHEUIIUX (AKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKHUX MOTOKECHHM,
JOCTYIIHBIX O0OOIIEHHI MHPOBO33PEHUYECKOr0 XapakTepa, sSA3blKa HAyKH, B
OpUOOIIEHUM K HAy4YHbIM METOJaM I[IO3HAaHWS TPU U3YYCHUH BEIIECTB MU
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHHWU B Y4YEOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NPAaBWJI 0€30IacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MOBCEHEBHOM JKU3HU.

[Ipu M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMsI BayKHOE
3HAaYEHUE MPUOOPENH TaKHe 11eJ1, KaK:

— (opmMupoBaHHE MHTEIUIEKTYalbHO pPAa3BUTON JMYHOCTH; TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMaTHYECKOE . MIpUOOIIEHUE
oOy4JaronmMxcss K CaMOCTOSATEIbHON IO3HABATEIbHON J@ATeJbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIMIO W Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX HPUOOPETEHUIO 00YUYatOITUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, IMO3HAHUS, U CAMOIIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHLIMI), UMEIQIHUX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IUYHBIX BUIOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeH  PyHKIIMOHAILHOW U €CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM 4YHCJE YMEHHUW OOBSCHATH U OICHUBATh SBJICHUS
OKPY’KAIOUIEr0 MHUpPa, MCHOJIb3yS+3HAHUS U OIbIT, MOJYYEHHBIE MPU H3YyUYECHHUH
XUMUH, TPUMEHSATHh MX TPU ‘PEUICHUd MpoOJeM B TIOBCEAHEBHOW KWU3HU U
TPYIOBOU JI€ATENBHOCTH;

— (QopmupoBaHue, y o0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
MOHUMAaHUs ~ TIEHHOCTH XUMHUYECKUX 3HAHUM MJI BBIPAOOTKH IKOJIOTHYECKHU
1e71eco00pa3HOro .« MOBEJICHUSI B OBITY W TPYJAOBOM JACATEILHOCTH B IENAX
COXPaHCHUI CBOErO0 3/I0POBbs U OKPYKAIOIIEHU IPUPOLHOUN CPEBIL;

— . pa3BUTHE MOTHBALlUM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CaMOBOCHHUTAaHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpOoGuis U HAmpaBIECHHOCTU AaJbHEHIIIEro
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX IS HW3YYEHUST XHMHM 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 OBYUYEHUA

8 KIIACC

IlepBoHaYaILHbIE XUMUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU YEJNOBEKA. XUMHS B CUCTEME HayK.
Tena wm BemecTtBa. du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSIHUE
BeulecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObI pa3ziesieHus CMeCei.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE BJeMEHThl. CHMBOJBI  XUMHYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckasi ¢opmyna. BajgeHTHOCTh aTOMOB XUMHUYECKUX QJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BenlecTB. (OTHOcHUTENbHAs aTOMHAs Macca.
OTtHocuTeNbHAsg MOJEKYJsIpHas Macca. MaccoBasi A0S XMMUYECKOI0 AJIEMEHTA B
COCIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas Macca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX eAWHHI] BeliecTBa.. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

Du3nuecKue U XMMUUECKUE SBJICHUS. XUMMYCCKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHMMHYECKUE ypaBHeHMs. Knaccudukarus
XUMHUYECKUX PEaAKIHi (COeMHEHMS, PA3IIOKCHUS, 3aMeIIeHHUsI, 0OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW TIOCYJIOH, TIpaBuiIaMu paboOThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ JIabOPATOPHBIM 00OPYAOBAHUEM, U3YYCHHE U OMUCAHUE
bu3nYecKkux CBOWCTB ©OOPa3LOB HEOPraHWYECKUX BEIIECTB, HAOJIOJACHUE
busnueckux (MIaBjleHHE BOCKa, TasHUE JIbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTICHUE M KOHICHCAIMS BOJBI) U XMMHUYECKUX (TOpPEHHE CBEYH, MPOKATUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTON) SIBICHUM, HAOII0/ICHUE U
OMHUCaHuE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCIIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (1) mpu HarpeBaHnuu, B3auMoeiicTBHE Xkene3a ¢ pactBopoM conu meau (1),
U3YUYeHHE CIOCOOOB Pa3JICICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIAPUBAHUE, TUCTUUIAIMS, XpoMaTorpadus, mpoBeeHUEe OYUCTKH MTOBAPEHHON
COJIM, HaAONIOJIEHUE W  ONHCaHWE  PEe3yJbTAaTOB  MPOBEACHUS  OMbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcChl, CO3JaHUE MOJIENIEd MOJIEKYII
(IIapoCTEepKHEBBIX ).

BaxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeElIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucimopon — anemMeHT u mpoctoe
BelecTBo. Haxoknenuwe kucimopoia B mpupoae, (HU3MUECKUE U XUMUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenme xucmopoma. CmocoObI
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MOJIYYCHHUST KHUCIopoAa B JabopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
Kucaoposa B mpupojie. O30H — alIoTpoIHas MOIU(GUKALINS KHCIOPO/Ia.

TernoBoit »hdEKT XUMHUUYECKOW pPEakiuu, TePMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHME CBOMCTBA, IPUMEHEHUE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

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

dusnyeckne CBOMCTBA BOAbl. Boma kak pacTBOpuTens. PacTBOpHI.
HacpileHHble ¥ HEHACHIIMIEHHBIE PAacTBOPbL. PacTBOPMMOCTH- BEIIECTB ‘B BOJE.
MaccoBast 10711 BellIeCTBa B PacTBOpE. XMMHUECKUE CBOKWCTBA BOABL. (OCHOBAHUS.
Ponp pacTtBOpoB B MpUpOZIE€ U B KU3HU 4esloBeKa. KpyroBopoT BoAbI B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccuduxanus Heopranndeckux coenuHeHuit. Oxeuabl. Kinaccuduxanus
OKCUJIOB:  cojeoOpasyronue (OCHOBHBIE, KHCIHOTHBIC, aM{(pOTepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. . Pusmueckue U XUMHYECKUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudpukauuss oOCHOBaHMM: WHIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHu, PU3NYECKHE W XHUMHYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHre oCHOBaHUH.

Kucnotsl. Knaccuduxanusg knenor. Homenknarypa kucior. dusndeckue u
XUMHYECKUE CBOMCTBAa KHUCIOT. Psan axktuBHoctu metamnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Comu. Homenknatypa cosieil. @U3N4EeCKue U XMMHUYECKUE CBOMCTBA COJICH.
[TomyuyeHue conen.

['eHeTudecKkas CBsA3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckun IkCnepumenm:

Ka4eCTBEHHOE ONpENEIICHUE COAEpKaHUs KUCIOpOAa B BO3yX€, MTOIYYEHHUE,
coOupaHue, . pacrno3HaBaHWE€ M M3YyYEHHE CBOMCTB KHCIOpOJa, HAOIIOACHHE
B3aUMOJEUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUS W
MPEKpAUICHUST TOpeHHs (MoXkapa), O3HAKOMJIEHHE C o0pa3laMu OKCHUIOB U
OMHMCAaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHHE, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJIOpo/a (TOpPeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIOJIB30BaHUE BHICOMATEPUAIIOB), HAOIIOIECHHE 00Pa3I0B BEIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOJbI C METAJLIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpHAJIOB),

6



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3yueHue B3aumojeiictBus okcuaa meau (l1) ¢ pactBopom cepHOW KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peaklWil HEUTpal3aluH, IOIYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHUWE OJHOTO METaljla JAPYTMM W3 PacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHEeWIne KIacChl HEOPraHMYECKHX
COEIMHEHUI.

IMepuonuueckui 3axkoH u Ilepuognueckass cucremMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aTroMoB. XHMHYECKasl CBA3b.
OKuCIUTETIbHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBbie TOMBITKK KiIaCCU(PUKAIMM XUMUUYECKUX 3JIeMEHTOB. LIoHsTHE O
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMETbHbBIE METALIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yloT aM(pOTEPHBIE OKCHIbI
Y TUJIPOKCUBI.

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XUMUIECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas W .. AJuHHONEpUoAHas  (OpPMBbI
IIepronnueckoii cucrembl xumuueckux 3yemMeHToB /. Y. Menneneesa. Ilepuonasr
u rpynnbl. Ou3ndeckuil CMBICI IOPSAAKOBOLO HOMEPA, HOMEPOB IIEPUOAA U
IPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX SAEP. M30Tomnbl. Dnektponsl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI0OUYEeK  aTOMOB . MEpBbIX 20 XUMHUYECKUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOIO
3JIEMEHTA 110 ero noyoxeHuro B [Tepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH. M3MEHEHUS paguyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETATMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB JUIsA. pasBuTusa Hayku W mpaktuku. [[. . MenngeneeB — y4yéHbli U
rpaXJaHHUH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJjisipHass W HEMOJSIpHAsl) CBSI3b.
DJIEKTPOOTPULATETLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crencup  okucienusi.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporieechl OKucIeHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuiui IKcnepumenm:

- W3y4eHHe OOpa3IOB BEIIECTB METAJIOB U HEMETAJJIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LHMHKA C PACTBOPAMH KHUCJIOT M IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS).

Mescnpeomemmnbnie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIICCTBJISICTCS. 4Yepe3 MCIIONb30BAaHUE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHSA: HAYYHBIA (DaKkT, TMIOTE3a, TEOpHS,
3aKOH, aHalW3, CHHTE3, Kiaccuukamus, TePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH," . HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsAll, BEWIECTBO,, TENIO,
00bEM, arperaTHoOe€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKUE BEIMYMHBL, CAUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE31b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MuUHEpalbl, TOPHbIE MOPOJHI,
MOJIE3HBIE UCKOMAaeMBbIE, TOILUIUBO, BOJIHBIEC PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuonuueckuii 3axoH. [leproguyeckas cucteMa XMMUYECKUX 3JIeMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJIEMEHTOB TIEPBBIX TPEX MHEPUOJOB, Kalaus, KaJIbIUs U HUX
COCMHEHUNW B COOTBETCTBUU C TQJOKEHUEM »3JIeMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIBl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THIIA KPUCTAJUIMUYECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxanust, 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYEeCKUX
COEIMHEHNI; TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccuduxauys XuMUIECKUX PeaKIuid 1Mo pa3IMuHbIM NMpU3HaKaM (1o YUCITY
U COCTaBY ~yUaCTBYIOIIUX B PEAKIUM BEIIECTB, MO TeIIoBoMy 3ddekrty, Mo
W3MEHEHUIO CTENICHEeW OKHMCJICHUS XMMUYECKUX AJIEMEHTOB, IO 00OpPaTUMOCTH, IO
YUACTHUIO KaTann3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUUECKUE
YpaBHEHMUSI.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOT€HHBIX M IeTepOTEHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBECHSL.
OKHCIUTETbHO-BOCCTAHOBUTENILHBIE ~ PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHOW  pPEAKIIMH. CocraBneHue  ypaBHEHUH
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OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUU C  HCHOJIb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
xuMHueckoil cBsa3u. Crenenpb qucconuanuu. CUIbHbBIE U CIa0ble STIEKTPOIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHbIe peakiii Ha HOHBL. [[OHATHE O THAPOIIKA3E COJIEN.

Xumuueckuii IKCnepumenm:

- O3HAKOMJICHUE C MOJEISIMH KPHUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura u anmasza), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH. XUMUUECKON peaKIuu
OT BO3JEUCTBHUSL PaA3UYHBIX (PAKTOPOB, HCCIEIOBAHKE. BICKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHCIOT; IIEJIOYEed W  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUAJIOB);. TPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKU  MPOTEKAHMS, pEaKHuii HOHHOTO  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHUE Ta3a, . 00pa3oBaHHWE BOJbI), OIbBITOB,
WIJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHTEABHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropenue, peakiuu pasfioKeHUs, COSIUHCHMS), paclo3HABaHUE HEOPTraHUYECKUX
BEIIECTB C I[IOMOIIBKO KA4YECTBEHHbIX pEaKUMd HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl M UX cOeAMHEHUS

OO6mast  XapakTepuCTUKa «.rajoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble CTeNeHU OkueiaeHus. CTpoeHue W (pu3nyueckue CBOMCTBA MPOCTHIX
BEIIECTB — _ rajloreHoB. XMUMHYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3auMOJIeHCTBUE "€ METaUlaMU, HEMeTa/laMH, IIeio4amMu). XJIIOPOBOIOPO/I.
ConsiHasL KHCII0Ta;, XMMUYECKHE CBOMCTBA, IMOJY4YEHHE, NMpUMEHEHHE. [lelicTBue
XJIOpa. U XJOPOBOAOPOJa HA OPraHW3M 4YeJOBEKa. BakHeWIme XJIOpUIbl U UX
Hax0>KJIEHUE B IPUPOJIE.

Oo0mas xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPOa U Cephbl. AJUIOTPOIHBIE MOIU(PUKAIIMN KUCTOPOa
U cepbl. XuMUYeckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYeCcKue cBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIA KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHWMHUYECKHE pPEaKInu,
JeXalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKLUs Ha
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cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsA3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH Ccepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HEHHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €TI0 IIPEI0TBPAICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHS. A30T, pacIpOCTPAHEHHE B MPUPOJIE,
¢dbuznyeckre U XuMUYecKue cBorcTBa. KpyroBopoT a3ora B mpupojie. AMMUAK, €ro
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJydyeHue U npumeHeHue. Coiau aMMOHUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3UYECKUE U XUMHYECKUE
cBOMcTBa (0OIIME KaK TMPEICTaBUTENSl Kiacca KHUCIOT W cHelu(HUuecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIEW aMMOHMS B KayecTBE MHUHEPAIbHBIX
ynoopeHnil. XuMrU4ecKoe 3arpsi3sHeHUE OKPYKaIoIIel cpeibl COCTUHEHUSIMU a30Ta
(KUCTIOTHBIE NOXKAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U . BOA0EMOB). Docdop,
ajloTponHele Moaudukauuu (ochopa, (PU3NUECKUE M XUMHUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, pusndeckre M XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaueCcTBE MUHEPATBHBIX YI0OPEHUH.

O6mast xapaktepuctuka 3neMeHToB |V A=rpynmbt. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHM  OKUCIEHUS.  YTJepoid,  auIOTPOITHbIE
Moau(dUKALIUKM, paCpOCTpaHEHHWE B MPUPOAC, (U3NYECKHUE U XUMUUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriaepoga B npupoje. Okcuabl yriepoja, ux
buznueckue W XUMUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIyYCHHE U TPUMEHEHHE. DKOJOTUYECKHUE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (1V), rumoresa Tin06albHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekt. YronpHas KUCIOTa U €€ oM, uX (PU3MUecKrne U XMMHUYECKHUE CBOMCTBA,
nojgyyeHue U TmpuMeHeHue. KauecTBeHHass peakinuss Ha KapOOHAT-UOHBI.
Hcnonbp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TTPOMBIIINIEHHOCTH M CEIHCKOM
XO35UCTBE.

[lepBoHavaIbHBIE MTOHATUS 00 OPraHUYECKUX BEILIECTBAX KaK O COCIUHEHUSX
yraepojia (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[TpupomgHpie. MCTOYHUKUA YTIEBOAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEPTh),
MPOAYKTHI WX TmepepaboTku (OCH3WH), UX POJIb B OBITY W TPOMBIIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KMUpaX, OeNkax, yrieBojax — U ux
poiii B OKM3HM UeJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBA, TMOIy4YECHUE U
npumeHenue. CoenuHeHHs KpeMmMHHs B mpupone. OOmme mpeacTaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B MPOMBIIIUICHHOCTU. BakHelilline cTpouTeNnbHble MaTepHallbl: KepaMuKa,
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CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [Ipobaembr 6€30macHOro0 MCIOIb30BaAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

- U3y4eHue o0pa3iioB HEOPraHMYECKUX BEUIECTB, CBOWCTB COJITHOM KUCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITMN Ha XJIOPUJ-WOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalwImue (PU3NYECKHe W XWMHYECKHE CBOMCTBA
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIICHHE C
oOpasulamu ceppl €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJIB30BAHHE
BUJICOMATEPUAIIOB), HAOJIIOACHUE TMpoliecca OOyIIMBaHUS caxapa Mo/l achcTBuEeM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, W3Yy4YCHUE XHUMHYECKHUX CBOMCTB
pa30aBlIEHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peaKIinu.Ha cylibdar-
WOH W HaOJIOJIeHWEe TNpHu3HaKa €€ MPOTEKaHUs, O03HAKOMIIECHHUE:.C. (hHU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHA (BO3MOYKHO HCIIOJb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX  YAOOPEHUH, MOTyUYEHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYCHHE CBOMCTB. aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdaT-uoH U U3yuyeHHE MPU3HAKOB
WX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCITIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4eHue Mojenen
KPUCTAUIMYECKUX PpEIIETOK aliMa3a, rpaduTa, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  afICOPOIMU  PAacTBOPEHHBIX, BEIIECTB AaKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJdyueHHe, coOupaHue, paclo3HaBaHUE U U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBEISHNE KauyeCTBEHHBIX pEeakluii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3Y4Y€HHe “HPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CUJIMKATHOM “IPOMBIIUICHHOCTH, PEIICHHE HSKCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxkHenmye HeMEeTaIUIbl U UX COCIUHEHUS.

MeTaJuibL U BIX COeIMHEHU S

OOmiast xapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
uX ToJoxeHus. B Ilepuomnueckont cucreMe xumuueckux diemeHToB J[. U.
MenpeneeBa U ctpoeHusi atoMoB. CTpoeHrue MeTaioB. Merayinueckasi CBsi3b U
MeTaJUIMYEeCKasi  KpUCTa/UIMUecKas  pemi€Tka.  DJIEKTPOXUMUYECKUU Pl
HaMpsHKeHUN MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rue
CrocoObl TONy4eHus: MeTaiioB. [loHATHE O KOppPO3UMM METaIOB, OCHOBHBIE
crocoObl 3anuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMHHUH,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoamyeckon cucreme XMMHUYECKHX
anementoB /. . MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXJIECHHE B IPHUPOJE.
duznyeckre U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kamus). OKCUIbl U
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TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[llemoyHO3eMEIbHBIE METAIbl MAarHuid MW KajJbLIMH: TOJIOKEHHE B
[Tepuognueckont cucreMe xumuueckux aneMeHToB [[. M. MenpaeneeBa, crpoeHue
VX aTOMOB, HaX0XJeHUE B npupoae. PU3ndecKkue 1 XUMHYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelmue coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKEcTroCTh BOJIBI M1 CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TTo10keHue B [leproindeckoil CuCTeMe XUMUYECKUX FIEMEHTOB
. . MenpgeneeBa, CTpoeHHE aTtoma, HaXOXAeHWE B mpupoae. DPusuueckue u
XUMHUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA M TUIPOKCH]IA
aJIIOMHHHUSI.

Kenezo: nonoxenue B [lepuoguueckoii cucremMme XMMUYECKUX 3AE€MEHTOB /1.
. MengeneeBa, CTpOCHHE aToma, HAXOXKICHUE B MNpUPOAC.. PUNYECKHE U
XUMHUYECKUE CBOMCTBA xkene3a. OKCubl, rTuipokcuibl U conu xkenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJJIOB. W CIUIABOB, HX (DU3NYECKUMU
CBOMCTBaMH, H3y4YCHHE  pE3YJbTATOB _ KOPPO3UM  METAIIOB  (BO3MOKHO
WCIIOJIb30BaHUE BHUJCOMATEPUATIOB), OCOOEHHOCTEH B3aWMOJCUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOJKHO. MCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
WCCJIEIOBAHUE CBOMCTB MKECTKOM BOJIBL, IIPOIIECCA TOPEHUS XKeEJe3a B KUCIOPOJE
(BO3MOXKHO  HCIOJIb30BaHHWE | BHJICOMATEPHAIIOB), TMPHU3HAKOB  IPOTCKAHUS
Ka4eCTBEHHBIX PEaKIMii HAa MOHbI; MarHus, KajbllUs, aJFOMUHUS, IIMHKA, JKeJe3a
(1) u xeneza (1), meau (I1); HaGrONEHNE U OMKICAHUE MPOIECCOB OKPAIIUBAHUS
MJJaMEHH MWOHAaMU HATpUS,  KaJlus W Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHUAJIOB), HUCCIICIOBAaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA aTIOMUHUS
Y TUAPOKCU A HUHKA, PEIICHUE YKCTIEPUMEHTAIbHBIX 3a71a4 1o TeMe «Baxknenime
METaJIJIBL M UX COCAMHCHUS.

XuMus 4 OKpYyKawiias cpeaa

Bemiectsa m Marepuanbl B TOBCEIHEBHOM JXKM3HM 4YeJlOBEKa. be3zomacHoe
WCITQJTb30BAHUE BEIICCTB M XUMUYECKUX peaknuii B OwbiTy. [lepBas momomib mpu
XAMUYECKUX 05KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYKarolleh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOTHYECKUX
po0aem.

Xumuyeckuii IKCnepumenm:

- U3y4deHrne oOpasIoB MaTepuaIoB (CTEKIIO, CTUIaBhl METAJUIOB, TTOJIMMEPHBIC
MaTepuabl).

Mescnpeomemmnbnie ceasu
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Peanuzammsi MeXIpeaMETHBIX CBSI3€M MPW HM3yYEeHWH XWMHH B 9 Kiacce
OCYILIECTBIISICTCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATHUH, SIBJISIOIIUXCS CUCTEMHBIMU I OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHUE, MOJIeNb, SBIICHHE, IMAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, IMPOTOH, HEUTPOH, WOH;. HYKIUI,
W30TOMBI, PAJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsiyl; . IPOBOIHUKH,
MOJyIPOBOHUKH, JUDJIEKTPUKH, (HOTORIEMEHT, BEIIECTBO, . TEIQ,  00BEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOP, PAaCTBOPUMOCTD, KpUCTATUTMUECKas
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPECHHs, KOCMHYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorusi: ¢orocunres, npixaHue, Ouocdepa,. IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, ITUTATEIABHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, . MHUHEpPaIbl, TOPHBIE TMOPOJHI,
M0JIE3HBIE UCKOIIAeMbI€, TOIUIMBO, BOJAHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHHs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMHU M JYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHITBIMU B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT TIpOLEccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3ALNHI 00yUYarOIIUXCS.

JIMYHOCTHBIE  pe3ydbTAaThl  OTPAKalOT  TOTOBHOCTH . OOYYAKOLIUXCS
PYKOBOJCTBOBATbCA CUCTEMOM IIO3UTHBHBIX LICHHOCTHBIX OPUEHTALUW W
pacIIMpeEHNE ONbITA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHNS:

- I[IEHHOCTHOTO  OTHOWICHHWS K  OTEYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HaCIEOUI0, IIOHMMaHUs ‘3HAYEHUs XUMHUYECKOU
HAayKH B YXU3HU COBPEMEHHOro OOIIECTBa, CHOCOOHOCTH BIIAJETh JIOCTOBEPHOU
uH(popManuerd O TMepeAoBbIX JOCTHKEHUSIX M OTKPBITUAX MHPOBOM U
OTE€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTU B HAYUYHBIX 3HAHUSAX 00 YCTpOWCTBE
MUpa 1 O0IIEeCTBa;

2) rpaKAaHCKOr0 BOCITUTAHMAS

IIPEACTABICHUS O COLMAIBHBIX HOPMax M MPaBUIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHMKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIEA0BATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JESTEIbBHOCTH, TOTOBHOCTH. K Pa3HOOOpa3HOW COBMECTHOM JAEATEIBbHOCTU NpHU
BBIMIOJITHEHUM Y4€OHBIX, [103HABATEIbHBIX 3a7ay, BBIMOJIHEHUH XHUMHYECKHX
HKCIIEPUMEHTOB, CO3[aHUN YUEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
W B3aUMOIIOMOINM B TIpollecce€ OITOM y4YeOHOM JeSITEIBbHOCTH, TOTOBHOCTH
OLICHUBATh . CBOE  MOBEAEHUWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS ITOCIEACTBUM MIOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 O3HAHMSL

- \MHUPOBO33PEHUYECKHUE MPEACTABIICHHS O BEIIECTBE M XUMUYECKOW pEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTAaBIISIOLINE
OCHOBY I IOHMMAHHUS CYITHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Ppa3BUTHS NIPUPOIBI, B3aUMOCBS3AX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

- TI03HABATEJIbHBIC MOTUBBI, HAIPABJIICHHBIE HA NOJIyYEHNE HOBBIX 3HAHUU MO
XUMHUH, HEOOXOJUMBbIE JJisi OOBSICHEHHS HaOJI0aeMbIX MPOLECCOB U SIBICHUM,
M03HABATENIbHOM, MHPOPMAIMOHHON U YHTATEIbCKOM KYyJIbTYpbl, B TOM YHCIIE
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HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMH TEKCTaMH, CHPaBOYHON
JUTEPATypOi, MOCTYMHBIMH TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

- MHTEpeC K OOYYEHUIO M TO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K  camMO0Opa3oBaHUIO, MPOEKTHOW W  HMCCIIEJOBATEIbCKOM
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIECHHOCTH M YPOBHS OOy4YEHUS B
JaJIbHEHIIIEM;

4) ¢popMuUpPOBaHUS KYJbTYPHI 3[10POBb:

- OCO3HAaHHE LIEHHOCTU JXU3HH, OTBETCTBEHHOI'O OTHOILICHHS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCHACACTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT0Js, HAPKOTUKOB,; KYPEHNUs),
HEOOXOJMMOCTU COOJIFOJICHUSI TpaBuil OE30MACHOCTH IIpU  OOpalEHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEaJIbHOM JKU3HU;

5) Tpy10BOT0 BOCIIMTAHUSI:

- MHTEpEeC K MPAKTUYECKOMY HM3YYEHHIO NPO(eccCHil. u Tpylna pa3aIudHOro
poJia, yBaXX€HUE K TPYAYy U pe3ysibTaTaM TPYAOBO. I€ATCIBHOCTH, B TOM YUCJIE Ha
OCHOBE TPUMEHEHMs TMPEAMETHBIX 3HAaHUN MO, XMMUHU, OCO3HAHHBIN BBIOOD
VH/MBHUIYAJIbHON TPAeKTOPUU MPOJOJKEHUS] 00Pa30BaHusl C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUU, OOHICCTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMmHON NpodhecCUOHATBbHON ASSATENbHOCTH Y Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/IalITUPOBATHCA B MPO(EcCHOHANBHOM cpenie;

6) IK0JIOrHYECKOr0 BOCTIHTAHMS:

- SKOJIOTUYECKH I1eJIeC000pa3HOe OTHOLICHHE K MPHUPOJAE KaK HCTOUYHUKY
JKW3HU Ha 3eMJIE, OCHOBE €€ CYIIECTBOBAHMUS, IOHUMAaHUE LIEHHOCTH 310pPOBOTO U
O0e3omacHOro o00pa3a, XH3HM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznyeckoMy M HCUXHYECKOMY 3/I0pPOBBIO, OCO3HAHME LEHHOCTU COOJIIOECHUS
paBuJ 0€30MacHOTO MOBEICHUS MPU padOTe ¢ BEIIECTBAMM, a TAKXKE B CUTYyalMsIX,
YTPOKAIMINX 340POBBIO U KU3HU JIIOAEH;

- CNIOCOOHOCTY PUMEHSTh 3HAHUSI, MOTyYaeMble NMPU U3YYCHUH XUMUHU, IS
peLIEeHUs 3a4a9, CBA3AHHBIX C OKPYKAIOIIEH MPUPOJIHON CPEIOU, ISl ITOBBILLICHUS
YPOBHS. . SKOJIOTUYECKOW  KYyJIbTYphl, OCO3HaHUS TJO0AJIBHOTO  XapakTepa
HKOJIOTMYECKUX TPOoOJIeM M MyTed HMX peIIeHHUs MOCPEACTBOM METOJ0B XHMMHUH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUS PYKOBOACTBOBAaThCS UM B MO3HABATEIBHOM,
KOMMYHHMKAaTUBHOU U COLMAJIBHOMN IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaIMETHBIX pPE3yNbTATOB BBIIEISAIOT 3HAYMMbBIE IS
dbopMUpOBaHHA MHPOBO33PEHUSA OOIIEHAYyYHbIE TMOHATHS (3aKOH, TEOpus,
IPUHLMII, TUIIOTE3a, PaKT, cucTeMa, MPOIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE
UCIOJIBb3YIOTCS B €CTECTBEHHO-HAYUYHBIX Y4E€OHBIX IpeIMeTax M IO3BOJIAIOT Ha
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OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IEIIOCTHOU
HAyYHOW KapTHUHE MHpA, M YHUBEpPCAJIbHbIC yUeOHbIE MEeWCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHUBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYLIECTBJICHUIO Y4eOHOM
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiicCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

- YMEHHUS HUCIOJIb30BaTh MPUEMBI JIOTUUYECKOTO MBIIUICHHUS MPU ‘QCBOCHHUU
3HAHWI: PacKpbIBaTh CMBICT XUMHUYECKUX MOHATUMA (BBIAEIATH HMX.XapaKTepHbIC
MIPU3HAKHN, YCTaHABJIMBATh B3aMMOCBSI3b C JIPYTUMHU TIOHSATHIMH), HCHOB30BAThH
TIOHATHS JIJI1 OOBSICHEHHUS OTJEIBHBIX (JaKTOB M SBJICHHUM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMKU XUMHYECKUX BEIIECTB U XHMHUUYECKHX pPEaKIUH,
yCTaHaBJIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIY O0OBCKTaMHU H3yUCHHS,
CTPOUTH JIOTHYECKHUE PACCYXKACHUS (MHIYKTUBHBIC, ACIYKTUBHBIC, 110 aHAJIOTHN),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

- yMEHHE TPUMEHATH B TMPOIECCe TMO3HAHUS -HOHATHS (MPEIMETHBIC W
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIC), MOJICIH, UCIIOJIb3YEeMbIE B XUMUU,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIC B XUMUKU MOJICIIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XMmudeckas Gopmysia W YypaBHEHHUE
XUMHUUYECKON peakiny — MpU PEIICHUM YUeOHO-TI03HABATENbHbBIX 33J1ad, ¢ YYETOM
ATUX MOJIETBHBIX TPE/ICTABICHUN BBISIBIST, U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKH M3Yy4YaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B M3YIACMbBIX TIPOLECCAX U SIBJICHUIX.

Ba3oBble uccienoBareabckue 1eHCTBUA .

- YMEHHE. MCIHO0JIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHUSA, @ “TAaK)Ke B KA4yeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI IO
MIPOBEPKE MPABUITBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

- TIproOpeTreHre OMmbITa MO TUIAHUPOBAHUIO, OpPraHU3AIllMd U TMPOBEJACHUIO
YUYCHMUYECKHX - DKCIIEPUMEHTOB, YMEHHE HaOJoJaTh 3a XOJOM Ipoliecca,
CaMOQCTOATEINHHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBL TI0 PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, HCCIICIOBAHUS, COCTABISATH OTUET
O MpoJIeTIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

- yMEeHUE BBIOMpaATh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOJIyIaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaygHO-TIOMyJIApHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPABOYHBIC
nocobusi, pecypcsl MHTepHEeTa), KpPUTUYECKH OIIEHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO UH(DOPMAIIHIO;
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- YMEHHUE MPUMEHATH Pa3IMYHbIe METOMABI M 3aMpPOChl MPU MOUCKE U 0TOOpE
uH(OpPMAITMU U COOTBETCTBYIONIUX JAaHHBIX, HEOOXOIUMBIX JIsi BBITOJTHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7[a4 OMPE/IEIEHHOTO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTKOCTPUPOBATh pEHIAEMbIE 3aa4d  HECIIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
npyrumu ¢popmamMu rpadku U UX KOMOWHAIUSMU,

- YMEHHUE WCIOJb30BaTh U AHAIM3HPOBATH B MpOIECCE. YY4ECOHOU W
UCCJIEI0BATENBCKON JEATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMbBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’Karolled HPUPOIHOM
Cpelbl.

KoMMyHUKATHBHBIC YHHUBEpPCAJIbHbIE Y4eOHbIC HeHCTBUSE:

- YMEHHMS 3aJlaBaTh BOIPOCHI (B XOA€ AHaiora M . (MiM) TUCKYCCHH) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH, . CBOM  IPEIJIOKECHHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a1a4H;

- yYMEHHS MPEACTABIATh IOJYYEHHBIE  pE3yNbTaThl I103HABATEIBHOU
JEATEIBHOCTH B YCTHBIX M TMHCHBMEHHBIX' TEKCTaX; J€JaTh MPE3CHTALHUIO
pPE3YNbTATOB BBIMOJHEHUS XMMHUYECKOT0, SKCTIEPUMEHTa (J1a00paTOPHOroO OMbITA,
nabopatopHOi pabOThI O UCCIIEI0OBaHUIQ CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

- yMEHHMS Y4YeOHOIro COTpPYAHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIbHOM WM MCCJIEAOBATEIBCKOW  NESITEIBbHOCTH MPU  PEUICHUU
BO3HUKAIOIIKMX MpoOJIeM Ha' OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unuii (00cyXIeHusi, 0OMeH MHEHHUSIMHA, «MO3TOBBIC IITYPMbI», KOOPIWHAIUS
COBMECTHBIX JEHCTBUM, OHpPEIECICHHE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH paOQTHI U ApyTHUe).

PeryassTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIe 1eliCTBHS:

- YMEHHE CaMOCTOATEIBHO ONPENEATh LEIN ACSATENbHOCTH, MJIAHUPOBATH,
OCYUIECTBJISITh, "KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeATeIIbHOCTh, BRIOUpaTh Hanbosee 3(PPeKTUBHBIC CIOCOOBI pelIeHUs] YYeOHBIX U
MO3HABATEIbHBIX 33/1a4, CAMOCTOATEIIBHO COCTAaBJISATh WA KOPPEKTUPOBATH
MPEJIOKEHHBIM  ITOPUTM  JEUCTBUA NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYeHHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pE3yJbTaTa 3asBICHHOW 1I€JIM, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/1JIaraeMble B YCIOBUU 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (enepanbHON pabodeil mnporpamMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI
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NEUCTBUN, crhenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIIUsX.

K xonIy oOydenus B 8 kiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

- pacKpbIBaThb CMBIC OCHOBHBIX XHUMHUYECKUX TIOHSTUH: aTOM, MOJIEKYJa,
XUMUYECKUH DJIEMEHT, IPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS W HEOJHOPOJHAs), BaJCHTHOCTb, OTHOCHTENIbHAs aTOMHas W
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBast
JIOJIsT XUMUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJISIPHBIN 00bEM, OKCUI, KUCIOTA,
OCHOBAHHUE, COJb, JJIEKTPOOTPULIATEIBHOCTh, CTEIECHb OKHUCIAECHHUS, XHUMHUYECKas
peakius, KiaccupuKaiusa peakui: peakiiui COSUHEHUs, PEAKIIUN-PA3TI0KEHUS,
peakiMy 3aMeIleHUs, peakiuu OOMEHa, SK30- U DSHIOTEPMUYECKHUE PpEaKIIUH,
TEII0BOM A(PPEKT peakuuu, SApo aToma, DJICKTPOHHBIN.CHOW aToma, aTOMHas
opOuTanb, paguyc aroMa, XHUMHYECKas CBS3b, « MOJSPHAS U HEMOJIsIpHas
KOBAJICHTHAsI CBS3b, MOHHAS CBS3b, MOH, KATUOH, aHWUOH, PACTBOP, MACCOBAasl JOJIA
BellecTBa (MIPOLIEHTHAS KOHIICHTPAIUsI) B PACTBOPE;

- WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHATUN U IPUMEHSTh
9T TIOHSATHUSI IPU OTIMCAHUY BEILIECTB U UX MPEBPAIICHUI;

- WCTO0JIb30BaTh XUMHUYECKYIO CUMBOJIMKYJJIS COCTaBJICHUSI (DOPMYJT BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

- OMpeNeNsITh BAJICHTHOCTh [@TOMOB JJEMEHTOB B OMHAPHBIX COCAMHECHMSIX,
CTENIEHb OKUCIICHUS DSJEMEHTOB “B. OMHAPHBIX COEIWHEHUSX, MPUHAJIC)KHOCThH
BEILECTB K ONpPEACIEHHOMY Kaccy COeAMHEHUN Mo (GopMyiiaMm, BUJI XUMUYECKON
CBsI3U (KOBaJICHTHAsl M. MOHHAs1) B HEOPTaHUYECKUX COCIUHECHUSX;

- packpeiBathb cMmbIC Ilepuommnueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATH - IOHUMAaHUE  MNEPUOJAMYECKOM  3aBUCHUMOCTH  CBOWMCTB
XAMHUYECKUX DJIEMEHTOB OT MX MOJIOXKEHUS B [lepuoanueckor cucteMe, 3aKOHOB
COXpPAHCHMS~MacChl BEILIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOIO
Y4EHHUS, 3aKOHA ABOTrajipo;

- OITUCHIBATh U XapaKTepu3oBaTh TabmuuHyt0 dopmy [leprnoanueckoil cucTemsl
XUMHUUYECKUX BJIEMEHTOB: Pa3/inyaTh MOHATUSA «TJaBHas moArpymmna (A-rpymnmna)» u
«moboyHass noarpynmna (b-rpynna)», Maneie U O0JblIME MEPUOABLI, COOTHOCHUTH
o003HauyeHusi, KOTOophle wuMeTcs B Tabmuue «llepuonuueckas cucrema
XuUMUYeCKuX d3iieMeHToB [[. M. MeHneneeBa» C 4HMCIOBBIMU XapaKTEPUCTUKAMU
CTpOEHHUsI aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB W 3apsj siapa, oOIee Yucio
AIIEKTPOHOB U PACHPEACIICHUE UX MO 3JIEKTPOHHBIM CIIOSIM);
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- KJaccu(pUIUpPOBATh XUMHUYECKHE OJEMEHTHI, HEOPraHWYeCKHe BEIECTBa,
XUMHUYECKHUE PeaKiuu (M0 YUCIy U COCTaBy YYaCTBYIOUIUX B PEAKIUU BEIIECTB, MO
TerioBoMy b PexTy);

- XapakTepu30BaTh (ONHUCHIBATH) OOIIME XWMHUYECKUE CBOMCTBA BEILECTB
pa3IMyYHBIX KJIAcCOB, TIOATBEPXKIas OIMCAaHUE TPUMEPAMU MOJICKYISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

- NPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX KAaue€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH MPOTEKAHMUSI XUMHUYECKHUX TMPEBPAIICHUNA B pPa3iINYHbIX
YCIIOBHUSIX;

- BBIYUCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JieMeHTa Mo (opMyje COECAMHEHUS, MACCOBYIO
JIOJII0 BEIIECTBA B PacTBOPE, MPOBOJAUTH PAaCUETHl MO YPaBHEHHUIOwXMMUYECKON
peakiuy;

- TPUMEHATH OCHOBHBIC OMNEPAINU MBICIUTEIBHOW AEATEIBHOCTH — aHAIU3 H
CUHTE3, CpaBHEHHE, 0000IIECHNEe, CHCTEMAaTH3aIINI0, KIACCU(DUKAITUIO, BHISIBJICHHUC
NPUYUHHO-CIEICTBEHHBIX CBSI3€ — [ UW3YUEHHsL ~CBOWCTB BEIIECTB U
XUMHUYECKUX PEaKIUid, €CTECTBEHHO-HAYYHbIE METO/Ibl TIO3HAHUSI — HAOJIO/ICHUE,
U3MEpPEHUEe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PEaTbHbIN U MBICIICHHBIN );

- CJIeI0BaTh NpPaBWJIAM IMOJIb30BAaHUS XUMHYECKOW MOCYJI0M M J1abOpaTOpHBIM
00opyIOBaHUEM, a TaK)Ke MpaBuiIaM QOpaIlieH!s C BEUIECTBAMHU B COOTBETCTBUH C
WHCTPYKIIUSIMA 110 BBIMOJTHEHUIO JIA00PATOPHBIX XUMHUYECKHX OIBITOB TIO
MOJIYYCHUIO ¥ COOMpaHUIO0 Tra3000pa3HbIX BEIHIECTB (BOMOpOJA M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB |C OMPEIEIIEHHON MacCOBOM J0OJIEW PaCTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATH W “.IIPOBOJAWTH XHMHUYECKHE OKCIEPUMEHTHI IO
pacno3HaBaHHUIO PACTBOPOB. IIIEJIOYEH W KHUCIOT C MOMOIIBI0 HHAMKATOPOB
(;makmyc, henoadTarenH; METUIIOPAHXK U APYTHE).

K xonuy oOyuenus B 9 kiiacce npeIMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBL OTPaXXaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

- PaCKPHIBaTh~CMBICII OCHOBHBIX XMMHUYECKUX MOHSITHNA: XMMUUYECKUN DIIEMEHT,
aTOM, MOJIEKYyJa, WOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CJIOKHOE BEIECTBO,
BaJIGHTHOCTh, DJIEKTPOOTPHUIIATEIILHOCTh, CTETICHh OKHUCJICHHS, XHMHUYECKas
peaKinsi, XkMUYECKast CBSI3b, TETIIOBOU d(PPEKT peakiinu, MOJIb, MOJISIPHBIA 00BEM,
pacTBOp, DIIEKTPOJIMTHI, HEIIEKTPOJIUTHI, HJIEKTPOJUTHYECKAs IUCCOLHUALNSA,
peakiy HOHHOTO OOMeHa, KaTalau3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMbIE U
HEoOpaTUMble peaxiuu, OKHUCJIUTEIILHO-BOCCTAHOBUTEIHHBIC peaKiuu,
OKHCIIUTENIb, BOCCTAHOBUTENb, OKHCJICHHE U BOCCTAHOBJICHHE, AaJlJIOTPOIUS,
aMm(pOTepHOCTh, XMMHUYECKas CBA3b (KOBAJIEHTHAs, HOHHAs, METaJUIMYEcKas),
KpUCTaJUIMUECKasl pelérka, KOppo3us METaJIOB, CIUJIaBbl, CKOPOCTh XUMUYECKON
peakiuu, npeaenbHo gonyctumas konuentpanus [1/1K Bemectsa;
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- WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHI U MPUMEHSThH
9T MOHATHUSI IPU ONUCAHUU BEILIECTB U UX MPEBPAILICHHUII;

- KCTIOJIb30BaTh XMUMHUUYECKYI0O CUMBOJIUKY JIJIsl COCTaBJIEHUSI (POPMYJT BELIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

- ONpEAeNiATh BaJEHTHOCTb M CTENEHb OKUCIEHUS XUMHYECKHX 3JEMEHTOB B
COEJIMHEHUAX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COeAMHEHWH 1o ¢dopmyiaM, BHJA XUMHYECKOW CBs3M (KOBaJEHTHa,
WOHHAs, MeTaJUIMuecKasi) B HEOPraHWYECKUX COCAMHEHUSX, 3apsj “HOHA IO
XUMHUYECKON (opmysie, XapakTep Cpelbl B BOAHBIX PacCTBOPAaX HEOPTaHUYECKHUX
COEJIMHEHUM, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BELIECTBA;

- packpeiBath cMbicn Ilepuonnueckoro 3akona JI. WM.  MeHneneera wu
JIEMOHCTPUPOBATh €r0 MOHUMAHHE: OMUCHIBATH M XapaKTePU30BaATh. TAOIUYHYIO
¢dopmy Ilepuoanueckoit cucTeMbl XMMHUYECKUX AJIEMEHTOB: PAa3iUyaTh MOHSATHS
«rnaBHas noArpynna (A-rpymnmna)» u «mnodouynas noarpynna (b-rpynna)y», mansie u
OONBIIME TEPUOJbl, COOTHOCUTh OOO3HAUYCHHMs, KOTOpbIE HMEIOTCS B
NEPUOJIMYECKON TaONMIE, C YUCIOBBIMH XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj s1apa,; OOIIee YHUCIO 3JIEKTPOHOB U
pacnpeeneHre uX Mo AJIEKTPOHHBIM CIIOSIM), 00BACHATH O0IINE 3aKOHOMEPHOCTH
B U3MEHEHHUH CBOICTB JIEMEHTOB U MX COCIUHEHUN B MpEeNax MaJIbIX NEPUOOB
Y TJIABHBIX MOATPYII C YYETOM CTPOCHUS X AaTOMOB;

- KJIaccu(uuUpoBaTh XUMHUYECKHE DJEMEHThl, HEOPraHWYECKHUE BEIECTBa,
XUMHUYECKHE PEAKIINH (110 YUCIIY U COCTaBY YYaCTBYIOLIMX B PEAKLIUH BEIIECTB, 110
TerioBoMy 3(G(deKTy, MO | U3BMEHEHUIO CTENeHEH OKUCICHUS XUMHUYECKHX
AJIEMEHTOB);

- XapakTepusoBaTh, (OMUCBIBATH) OOIIME U cHeHUPUUIECKUE XUMHUYECKHE
CBOMCTBA MPOCTBHIX U CIOXHBIX BEUIECTB, MOJTBEpPKIas ONHCAHUE MPUMEpPAMHU
MOJIEKYJISIPHBIX. i HOHHBIX YPAaBHEHU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

- COCTaBJISITh YPABHEHUS DJIEKTPOIUTHUECKOW AUCCOLMALIMMA KUCIIOT, HIEN0Ye U
COJIEH, TTOJIHBIC W COKPAILIEHHbIE YPABHEHUS PEAKIIUH HOHHOTO OOMEHa, YpaBHEHUS
peaKivify, TMOATBEPXKIAIOIMIMX CYIIECTBOBAHUE TE€HETUYECKOM CBA3U MEXAY
BELIECTBAMM PA3JIMYHBIX KJIACCOB;

- pacKpblBaTb  CYHIIHOCTb  OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMA
MOCPEJICTBOM COCTABJICHMSI SJIEKTPOHHOTO OajlaHCa ATUX PEaKIIHii;

- MPOTrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUA,
BO3MO>XHOCTH MPOTEKAHUS XUMHYECKUX MTPEBPAICHUN B pa3JIUYHBIX YCIOBUSX;

- BBIYUCJIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAcChl BEILECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (opMyJie COCAUHEHHS, MACCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOAUTH PACUYETHI MO YPABHEHHUIO XMUMHUYECKOU
peakuuu;
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- coOMrofaTh TMpaBWIa TMOJIH30BAHUS XUMUYECKOW TOCYI0M W J1aOOpaTOPHBIM
o0opyZoBaHUEM, a TAaK)Ke MpaBUiIa OOpAIICHHs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIMSAMU TI0 BBIMOJHEHUIO JIA0OPATOPHBIX XHUMHUYECKHX OIIBITOB IO
MOJTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHaKa U yIieKUCIIOro ra3a);

- TPOBOJUTH PEAKIMH, TOJTBEPIKIAIONINEC KAauyeCTBEHHBIH COCTaB Pa3IMYHBIX
BEIIECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAUI-, KapOOHAT-,
dbocdar-, cwmkar-, cynbhar-, THIPOKCU-UOHBI, KaTHOHBl aMMOHHUS U HOHBI
HM3YYEHHBIX METAJIJIOB, IPUCYTCTBYIONINE B BOJHBIX PAaCTBOPAaX HEOPTAHMYECCKUX
BEIICCTB;

- TIPUMEHSATh OCHOBHBIE OIEpaIlii MBICTUTEIIBHON NEATCIbHOCTH ~ aHAAN3 W
CUHTE3, CpaBHEHHE, OO0OOIIEeHNWEe, CHUCTEMATH3allUI0, BBIABICHUE IMPUUYUHHO-
CJICJICTBEHHBIX CBSI3€H — JJI1 M3YYEHHUS CBOWMCTB BEIIECTB M XUMUUCCKUX PEaKIUi,
€CTEeCTBEHHO-HAyYHbICE  METOJbI TIO3HAHMS — HaAOOJCHUE, HW3MEpeHue,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PeaibHbIA U MBICTICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
NN\
KosauuecTBo yacoB
Ne HaunmeHnoBaHue pa3jesioB u . JuekTpoHHbIe (UHPPOBLIE)
KonTposabHbie IIpakTH4eckue
n/n TeM NPOrpaMMsbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
XuMus — BaxHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubnunoreka LIOK

' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c

YeloBeKa

12 BeitectBa 1 xumMu4eckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.eds00.ru/7f41837¢c

Hroro 1o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTe I HEOPraHUYeCKUX BeUIECTB
51 Boznyx. Kucnopon. Ilonsitue 6 ! bubmuoteka [IOK

' 00 oKkcuaax | https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o kucnorax 8 1 bubmmnoreka HOK

' M COJTSIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonstue 06 5 1 1 bubmmnoreka HOK

' OCHOBaHUSIX | https://m.edsoo.ru/7f41837¢
54 OCHOBHBIC KJIaCCHI 11 1 1 bubmuoreka [{OK

' HEOPraHWYECKUX COEAUHEHH, https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /1. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu
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Ileproanueckuii 3aKOH U

31 [lepuonuueckast cucrema 7 Bbu6muoteka [JOK
XUMHUYECKHX 31eMeHToB /. U. https://m.edso00.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XumMu4decKas CBI3b. BuGmorexa LIOK

32 OxicImTenbHo- 8 1 https://m.edso0.ru/7f41837¢
BOCCTAHOBUTCIIbHBIC PCAKIITUN

Hroro o paszeny 15 ﬁfﬁ%ﬁ;gﬁﬁmmgn

HazBanue MmoayJist

PesepBHOE Bpems 1 bubmorexa [JOK
https://m.edso0.ru/7f41837¢

OBUIEE KOJIMYECTBO YACOB I10 66 4

I[TPOT'PAMME
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9 KJIACC

KoauvecTBo yacoB .. DJeKTpOHHBbIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbie
Ne /it P Konrposnbubie  Ilpakruyeckue (undpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThl padoTbI
pecypcbl
Pa3zgea 1. BemmecTBO M XUMHYeCKHEe peaKkul
11 [ToBTOpeHue n yrinyoieHne 3HaHum 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHX 4 bubmmoreka [JOK
' peaxiui https://m.edso0o.ru/7f41a636
13 DIEKTPOIUTHIECKAS JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEakiuu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17 |
2N L
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubnmnorexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmorexa LOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYESCKUX
2.3 anemeHToB VA-rpymnmbl. A3ot, Gpochop u ux 7 1 bubnmorera LHOK
' g ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0mmast xapaKTepUCTHKA XUMHUIECKIX Bt OK
2.4 anemeHToB |V A-rpynnsl.. Yriaepoa u 8 1 2 nommoreka I

erMHI/Iﬁ " UX COCAUHCHU S
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Hroro mo pazneny 25
Pa3zgen 3. MeTa/JIbI M BX COeTUHEHU ST
Bubnunorexa LIOK
A I 4
3 Obume cBolCTBA METAILIOR https://m.edso0.ru/7f41a636
. bubnuoreka [JOK
3.2 Baxkueiiue Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Paszpnen 4. Xumus u oxkpyxaomas cpeaa
4.1 BerectBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edso0o.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 2 bubnnorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 67
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HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacos DJIeKTPOHHbBIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero H3YYeHHs o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
1 IIpenmer xumuu. Pone XuMuu B KU3HU 1 4 bubnuorexa [JOK
yejgoBeKka. Tena u BelecTBa 05.09.2024 | https://m.edsoo.ru/ff0d210c
5 Ilonsatue o MeTo1aX NMO3HAHUS B 1 bu6mmorexa [IOK
XUMHH 06.09.2024  https://m.edsoo.ru/ff0d227e
[Ipaktuyeckas padora Ne 1 «IIpaBuia
3 paboThI B 1ab0OpaTOpUH U IPUEMBI 1 1 bubnnoreka [JOK
oOparteHus ¢ 1a00paTOpHBIM 12.09.2024  https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Yucteie BemecTBa U cMecu. CIocoObl 1 bu6mmoreka [JOK
pasnueneHus cMecei 13.09.2024  https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
5 «Paznenenue cmeceii (Ha mpumepe 1 bubmorexa HOK
g . pHMEp 19.09.2024  https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBaPEHHOU COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBLH MOJCKYJIB! 20.09.2024 = https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE IIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CHMBOJIBI) XUMHYECKHX DICMEHTOB 26.09.2024  https://m.edsoo.ru/ff0d2be8
8 [IpocTbie 1 crnoKHBIE BELIECTBA 1 bubmorexa HOK
P N 27.09.2024  https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 bubmuotexa [JOK
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03.10.2024  https://m.edsoo.ru/ff0d2d50
3aK0H OCTOSIHCTBA COCTaBa BEIIIECTB.
10 Xumuuaeckas opmyia. BareHTHOCT bubmorexa [JOK
MY 04.10.2024 | https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHYECKHUX JIEMEHTOB
1 OTtHOcuTeNbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENBHAS MOJICKYJIIpHAs Macca 10.10.2024  https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
AJIEMEHTa B COCIMHEHUN 11.10.2024  https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bubmuorexa [JOK
MougsipHas macca 17.10.2024  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bu6mmorexa [IOK
XuMHUYEcKast PeaKIus 18.10.2024  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciI0BHs POTEKAHUS bubnuoreka [IOK
XUMUYECKUX PEeaKIui 24.10.2024 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnunoreka [JOK
XVMMHYECKUE YpaBHEHUS 25.10.2024  https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KoJim4ecTBa, MacChl
17 BEII[ECTBA 10 YPABHCHHUSIM XHMHUYECKUX bubmorexa HOK
n . P ! 07.11.2024  https://m.edsoo.ru/ff0d5708
peaxiui
Knaccupukanus XMMHYECKUX PEAKIH |
18 (coemuHeHNs, pa3TIOKECHUS bubmorexa HOK
’ ’ 08.11.2024  https:/m.eds00.ru/ff0d3f34
3aMelIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€EHBIH=
19 sHmukiIoneuct. O000IIeHNE U bubmnorexa [IOK
] . 14.11.2024  https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3aIVsI 3HAHH I
20 KonTtponbHast padora Nel o reme 1 bub6nuorexa [IOK
«BemiecTBa U XUMUYECKUE PEAKLIUN 15.11.2024  https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kuciaopon — sneMeHT u bubmorexa LHOK
AR e 21.11.2024 https://m.edsoo.ru/ff0d448e
npocToe BeuiecTBo. O30H
du3nvecKrue U XUMUYECKHE CBOMCTBA
22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [TOK
poAa peaich ’ 22.11.2024  https://m.edsoo.ru/ff0d4614
ropenue). [lonsitue 06 okcumax
CriocoOblI MOTy4YeHHS KHCIIOpO/ia B
23 nabopaTopuu Zlqn OMBIIHJICHpH(;Z::TH bubmorexa [JOK
patop P ' 28.11.2024  https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O bu6mmorexa [IOK
TEPMOXMMHYECKOM ypaBHEHUH, IK30- 29.11.2024  https://m.edsoo.ru/ff0d4790
U HJIOTEPMUYCCKUX PCAKIUAX
TommBo (HedTh, yroiab U METaH).
25 3ar HBHGIEI/qu];O?» . a, CIIOCOOBI Zro bubmorexa LHOK
P VX, 05.12.2024  https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALIICHHS
[IpakTuueckas padbora Ne 3 o Teme
26 «Ilonydenre 1 coOMpaHUe KUCIOpOaa bubmorexa LHOK
v N P poaa, 06.12.2024  https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonoponx — anemeHT u pocroe bubnuoreka [IOK
BemecTBo. Haxoxnenue B mpupoie 12.12.2024  https://m.edsoo.ru/ff0d4dd0
28 dusnveckue U XMMUYECKUE CBOMCTRA bu6mmorexa [IOK
Bozopoaa. [IpuMenenue Bogopoaa 13.12.2024  https://m.edsoo.ru/ff0d4ddo
29 [ToHsTHE O KHCITOTAX W COJISIX bubmorera [JOK
19.12.2024  https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MOTY4ECHUSBOJOPOIA B bubnmnoreka [JOK
nabopaTopun 20.12.2024  https://m.edsoo.ru/ff0d4dd0
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[IpakTuueckas padora Ne 4 o reme

31 «[Tonydyenue u cobupanue Bogopoa bubmmorexa [JOK
e P HOPOE, 26.12.2024  hitps://m.eds00.ru/ff0dATA2
W3YYCHHUE €T0 CBOWCTBY
32 MoutsipHbIii 00bEM ra30B. 3aKOH bubnnoreka [JOK
ABoraapo 27.12.2024  https://m.edsoo.ru/ff0d542e
Brruncnenus o0b€Ma, KonMuecTBa
33 BEIIIECTBA r'a3a M0 €ro U3BECTHOM bubmmorexa [JOK
. N Y 709.01.2025  htps://m.eds00.ru/ff0d55a0
KOJIMUECTBY BEILECTBA WK 00BEMY
Brruucnenust 00b€MOB ra3oB 1o
34 aBHEHUIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
b pediatin 10.01.2025  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHUH Ta30B
35 ®du3nvecKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIbI 16.01.2025  https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstue 06 bubnnoreka [JOK
WHIUKATOpax 17.01.2025  https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbleHHbie
37 u leHaCLIpeHHBIIe) acTBOPBI B bubmorexa HOK
. PACTBOPB. 23.01.2025 https://m.eds00.ru/ff0d5bA40
MaccoBasi 101 BELIECTBAa B pacTBOpE
IIpaxtudeckas pabota Ne 5 o Teme « |
38 «ITpuroroBieHue pacTBOPOB ¢ \ bubnuotexa [JOK
ompeIeIEHHON MacCOBOM JT0JICH 24.01.2025 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas pabota Ne2 no.reme 1 bubmuorexa [IOK
«Kucmnopox. Bonopox. Boga» 30.01.2025  https://m.edsoo.ru/ff0d6342
40 OKcuppl: cOCTaB, KIacCupuKalus, bubnmoreka [JOK
HOMEHKJIAaTypa 31.01.2025  https://m.edsoo.ru/ff0d664e
41 [lonydyeHne n XUMHYECKUE CBOKCTBA bubmmorexa [OK

https://m.edsoo.ru/ff0d664e
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KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 06.02.2025
OKCHJIOB .\ N\
42 OcHoOBaHHUS: COCTaB, KJIacCH(PUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa 07.02.2025  https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnne u XxuMHu4yeCcKkue CBOWCTBA bubmumoreka [IOK
OCHOBaHUI 13:02.2025  https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarmus, bu6mmoreka [IOK
HOMEHKJIaTypa 14.02.2025  https://m.edsoo.ru/ffOdfee2
45 [lony4yeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK
KHUCJIOT 20.02.2025  https://m.edsoo.ru/ffOdfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CHOCOéIf HHOJI )CHI/I}I XI/IMI/I‘{Z(I;)KI/IC bubmorexa [JOK
) YHEHI 21.02.2025  https://m.edso.ru/00ad9474
CBOMCTBa
[IpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuoteka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUUECKHUX 27.02.2025  https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
48 I'eneTndeckas cBsI3b MEXKIy KilaccaMu bubnmnorexa [JOK
HEOPTraHUYECKUX COCTUHEHUI 28.02.2025 | https://m.edsoo.ru/00ad9a50
49 O06o0meHre U cucTeMaTH3aIus bubmuorexa [JOK
3HaAHUHN 06.03.2025  https://m.edsoo.ru/00ad9ch2
KonTponbnas pabota Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTaHUUYECKUX 1 bubmorexa HOK
. P 07.03.2025  https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[TepBble TOMBITKU KJIACCU(PUKALTUU
51 XUMHYECKHX dJIeMeHTOB. [TonsTHE 0 bubmorexa [JOK
' 13.03.2025  https:/m.edso0.ru/00ad9ffa

IPYIIAx CXOIHBIX AJIEMEHTOB
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Ileproanueckuii 3aKOH U

52 IIepuoanueckast cicTeMa XUMHYECKUX bubmnorexa [IOK
pHOA 14.03.2025 | https://m.edsoo.ru/00ada52c
sanemenToB /I. 1. Menaeneera
53 ITepuonsl TIIIBI, HOATPYIIIEI bubmorexa [IOK
PHOMPL, TPYTUIRL, HOATPY 20.03.2025 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
saep. M3oTormbl \.21.03.2025 | https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI0UEK
55 aToMOB 31eMeHTOoB llepnoanueckoit bubnmorexa LOK
PHOA 03.04.2025  https://m.edsoo.ru/00adaébc
cucrtemsl /. 1. MeHnaeneeBa
XapakTeprucTuKa XUMHIECKOTO
56 3JIEMEHTA MO0 €T0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepunoanueckoii cucreme /. U. 04.04.2025  https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUIsL pa3BUTHS HAyKH U nipaktuku. J[. 1. bubnuoreka [IOK
MenneneeB — y4€HBIN, IEATOT U 10.04.2025  https://m.edsoo.ru/00ada96e
TpaXKTaHUH
DNEKTPOOTPUIIATENILHOCTh AaTOMOB
58 XUMHYECKHUX DIIEMEHTOB/ bubmmorexa [IOK
. 11.04.2025 | https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepoyHas padboTa
59 HMonnag xumudeckas CBA3b bubmmorexa [TOK
17.04.2025  https://m.edsoo.ru/00adac34
60 KoBanenTHas noysipHast XuMudecKas bubnuorexa [JOK
CBS3b 18.04.2025  https://m.edsoo.ru/00adaab8
61 KoBanentHas HemoJisipHasi XMMUYeCKast bubnmnoreka [JOK
CBS3b 24.04.2025  https://m.edsoo.ru/00adaab9
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bu6mmoreka [IOK

62 Crenexs okHCICHNA 1 25.04.2025  https://m.edsoo.ru/00adae28
63 OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIC 1 N bubmuorexa [JOK
peakuu 15.05.2025 ' https://m.edsoo.ru/00adb076
bubmuoreka [JOK
o4 ORMCTHTENH H BOCCTARORHTEH 1 16.05.2025 https://m.edsogru/OOadbO76
KonTtponsnast padora Ne4 o reme
65 «Ctpoenue aroma. XuMu4eckas 1 1 bubmorexa LIOK
. 22.05.2025 @ https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O6o01IeHNE U 1 bubnuoreka [IOK
CHCTeMaTH3aIrs 3HaHUH 23.05.2025  https://m.edsoo.ru/00adb33c
OBUIEE KOJIMYECTBO YACOB I10 66 4

I[TPOT'PAMME
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9 KJIACC

KounvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3yYeHH s o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
[Tepuonuueckuii 3aKoH. -

1 [Tepuonuueckas cuctema 1 bu6mmorexa [IOK
XAMUYECKUX dieMeHToB /1. 1. 04.09.2024  https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTU B U3MEHEHUH

2 CBOMCTB XUMHUYECKHUX DJIEMECHTOB 1 bubmorexa LHOK

R 05.09.2024  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HOMEHKIIaTypa 1 bubnuoreka [IOK
HEOPraHUYECKHX BEIIECTB 11.09.2024  https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4eckoi CBSI3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAININYECKUX PEIIETOK 12.09.2024  https://m.edsoo.ru/00adbac6
KonTtponsHast padora Nel no reme

5 11 7 1 1
«[ToBTOpEHue u yrnyOiaeHue 3HAaHHH 18.09 2024
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiaccay

6 Krnaccudukanus XuMuueckux 1 bubnnoreka [JOK
peaKkIuii Mo pa3IuYHBIM MMPU3HAKAM 19.09.2024  https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMUYECKON

7 eakiuu. [ToHSITHE 0 TOMOTEHHBIX 1 1 bubmorexa HOK
DA, 25.09.2024  https://m.edsoo.ru/00adbe9a
TeTEPOTCHHBIX PEAKIHSIX
[ToHsATHE O XUMHYCCKOM

8 aBHOBecHHU. DAKTOPHI, BIUSIONINE 1 bubmorexa HOK
P ’ b B 26.09.2024  https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XUMHYECKOMN pCaKkuun n

33



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

I10JIO)KEHUE XMMHUECKOT O
paBHOBECHS

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

9
peakuuu # 02.10.2024 ' https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIIUTUYECKON
10 nccorranu. CHIbHBIE U ci1a0ble Enbmiorexa IOK
A HHat. 03.10.2024  https://m.edsoo.ru/00adcd68
AJIIEKTPOJIUTHI \
11 HMonnrle ypaBHEHUS peakIinn Bubmiorexa ITOK
P peaxtt 09.10.2024 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHHI B CBETE NMPEACTABICHHI bubnmnoreka [JOK
00 JIEKTPOIUTUICCKON 10.10.2024  https://m.edsoo.ru/00add5d8
IUCCOLAIIAN N
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpeACTaBIEHNI 00 Bubmzorexa LIOK
peat . 16.10.2024  https://m.edsoo.ru/00add8b?2
ANEKTPOIUTUICCKON TUCCOITUAITIU \
14 ITonsaTue o THApOIN3E CONIEH bubmaorexa [JOK
AP 17.10.2024  https://m.edsoo.ru/00add9d4
15 O06001IeHne U CUCTEMATU3AIIHS bubnuoteka [JOK
3HAHUHA 23.10.2024  https://m.edsoo.ru/00addd12
ITpakTuyeckas padora Ne 1.
16 «PeneHue 3KCriepuMeHTaAIbLHBIX Bubmzorexa LIOK
p 24.10.2024  https://m.edsoo.ru/00addbfa
3amauy 4 U
KonrtponbHast pabota Ne2 1o reme
17 «DINEKTPOIUTHUECKAS THUCCOIUAIINA 1 bubmmorexa LIOK
P A priatisl 06.11.2024  https://m.edsoo.ru/00addecO
XUMHUYECKHE PEeaAKIIUMK B PACTBOPAX)»
18 OO1m1ast XxapakTepUCTHKA raJIoreHOB. bubmorexa HOK

https://m.edsoo.ru/00addfe2
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XUMHUYECKHE CBOMCTBA HA PUMEPE

07.11.2024

XJIopa W
Xnopooaopon. ConsiHasi KUCIIOTa,
19 XI/IMII/)IIIGCITI/IS cIB[oi/'ICTBa MOJTy4eHHUe bubmorexa LHOK
> HOIYH ’ 13.41.2024  https://m.edsoo.ru/00ade104
MIPUMCHECHUE y \ \
[IpakTrueckas padota Ne 2 o Teme
20 «[TomydeHne coNsTHOM KUCITOTHI 1 bubmmorexa [JOK
YHCHTE €077 ’ 14.11.2024  https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruncnenus mo ypaBHEHUSM
21 XUMUYECKUX PEAKIUi, €CIIH OJUH U3 bubmorexa LHOK
PeAiIuHL, A 20.11.2024  https://m.edso0o.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnnoreka [JOK
VIA-rpynnsl 21.11.2024  https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUY CEPHI.
93 Haxoxnenue cepsl U €€ coeTMHEHU I bubnmnorexa [JOK
B IIpHpoie. XUMUYECKHE CBOMCTBA 27.11.2024  https://m.edsoo.ru/00ade64a
cephl
24 CepoBoiopoJ1, CTpOEHHUE, bubnuoteka [JOK
¢bu3nuecKkrue 1 XUMHUYEeCKHe CBOMCTRA 28.11.2024 = https://m.edsoo.ru/00ade802
Oxcupl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nuecKkrue 1 XuMHYECKHe bubmmorexa [OK
. 04.12.2024  https://m.edsoo.ru/00adea28
CBOWCTBa, MPUMEHEHUE
XUMUYECKUE peakIlny; JIexKaIne B
OCHOBE TIPOMBIIIICHHOTO CTOC00a
26 ITOJTyYEHUSI CEPHOU KHCIOTHL. bubnnoreka [JOK
XHUMHYECKOE 3arps3HEHNE 05.12.2024  https://m.edsoo.ru/00adec8a

OKpY>KaIoIlEel Cpe/lbl COETUHEHUSIMU
cepbl
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BriunciieHrne MaccoBOil JOJIU BBIXOa

bu6mmoreka [IOK

27
MPOAYKTA PEAKIIHU 11.12.2024  https://m.edsoo.ru/00adec8a
OOm1ast XapaKTEPUCTHKA AIIEMEHTOB

08 VA-rpynmsl. A30T, bubnnoreka [JOK
pacrpocTpaHeHue B IPUPO/IE, 12.12.2024  https://m.edsoo.ru/00adeea6
(du3nUeCKre U XUMUIECKIE CBOHCTBA
AmMHaK, ero Gu3nvecKue u

29 XUMHUYECKHUE CBOMCTBA, MTOJYYCHUE U bubmorexa HOK

> HOYH 18.12.2024  https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpakTuueckas padora Ne 3 o Teme
30 «[TonydeHne aMmmMHuaKa, U3y4eHue ero bubmorexa LHOK
o 1Y 19.12.2024  https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KUCIOTA, €€ (PU3MIecKue bubnuorexa [JOK
XUMHUYECKHE CBOMCTBA 25.12.2024  https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U CONEN
aMMOHHS B KQ4eCTBE MUHEPATHHBIX

32 oOpeHui. XuMHUUYECKOe bubmorexa HOK
yAOOP ' . 26.12.2024  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
docop. Oxeun docdopa (V) u

33 q)ocg)o pHafl KI/ICHJ'I((I))Ta (b(l)IfI)SI/I(lIeiKI/Ie u bubmorexa HOK

P L 09.01.2025  https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, ITOJIYICHUE
Hcnonb3oBanue GochaToB B

34 KaueCTBE MUHEPAIbHBIX YAOOPEHUH. bubnmoreka [JOK
3arpsi3sHEeHUE TPUPOTHON CpPEAbI 15.01.2025  https://m.edsoo.ru/00adfc20
dbocharamu

35 Yraepon, pactipocTpaHEHHE B bubnmuotexa [JOK
npupoje, Gu3ndeckue 1 XUMHYECKHe 16.01.2025  https://m.edsoo.ru/00adfd9c
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CBOMCTBA

Oxcuppl yriaepona, ux pusndeckue u
XUMHUYECKHE CBOICTBA.

bu6mmoreka [IOK

36
DKoJoru4eckue npooIemsl, 22.01.2025 ' https://m.edsoo.ru/00adfebe
CBsi3aHHbBIE ¢ OKcuIoM yrieposa (1V) y v\
37 VrospHas KUCIIOTA U €€ COJIN bubnnorexa [IOK
+.23.01.2025 | https://m.edsoo.ru/00ae006¢
[IpakTuueckas padora Ne 4 o Teme
38 "[losrydeHue yrieKuciioro rasa. bubnnorexa [HOK
KadectBenHnas peakiys Ha kapOoHaT- 29.01.2025  https://m.edsoo.ru/00ae027e
noH"
[TepBoHavyaIbHBIE TOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O Bubmorexa ITOK
P 30.01.2025 | https://m.edsoo.ru/00ae054e
COCIIMHEHUSX yIIIepo/ia
40 Kpemuunii u ero coequHEeHHUS Bubmorexa ITOK
P 05.02.2025  https://m.edsoo.ru/00ae080a
ITpakTruyeckas pabora Ne 5. Pemenue
41 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuoteka [JOK
«Baxueiinme HeMeTaIbl U UX 06.02.2025 | https://m.edsoo.ru/00ae0bf2
COEIUHEHNS
KonTponbnas padorta Ne3 no teme
42 «Baxueiinme HeMeTaUTBI M UX 1 bubmmorexa LHOK
12.02.2025  https://m.edsoo0.ru/00ae0el8
COEIUHEHNSD)
OO0mmas XxapakTeprueTHKa XUMHUISCKIX
3JIEMEHTOB — METAJIIOB.
43 Metannuueckas ¢BSI3b 1 bubmmorexa LOK
13.02.2025  https://m.edsoo0.ru/00ae103e

METaJUINYECKasl KpUCTaJIInYecKas
pemérka. PU3NYECKUE CBOMCTBA
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METAaJlJIOB

XHUMHUYECKHE CBOMCTBA METAJLIIOB.

bu6mmoreka [IOK

44 BHGKTPOXHI\:IH%CKHH P 19.02.2025 > https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB WY
OO6u1re cnocoObl MOTyYSHHS
MeTtanioB. CriaBel. Berauciienus mo
45 aBHEHMSIM XUMUUYECKUX PEAKIIUI bubmorexa LIOK
P pearia, 20.02.2025  https://m.edso0.ru/00ae1156
€CJIM OJTUH U3 PEareHTOB COJCPKUT
puMecH
46 ITousiTre 0 KOPPO3UU METAIIOB bubmmorexa [TOK
PP 26.02.2025  https://m.edsoo.ru/00ael278
bubmuorexa [JOK
47
Ilenotnpre Meraubi 27.02.2025  https://m.edsoo.ru/00ael14b2
48 Okcubl ¥ THAPOKCUBI HATPUS U bubnnoreka [JOK
KaJus 05.03.2025  https://m.edso0.ru/00ael14b2
49 [lenoyno3emMenbHBIE METAIIITBI — bubnuoteka [JOK
KaJIBIWN U MardHui 06.03.2025 | https://m.edsoo.ru/00ae15e8
50 Baxxueinne coeqMHEHNUS KaJIbIAA bubmmorexa [IOK
s t 12.03.2025 | https://m.edsoo.ru/00ael15e8
51 O000I11IeHIE U CUCTEMATU3AIUS
3HAHUH 13.03.2025
59 JKEcTroCTh BOMBI U CITOCOOBI €€ bu6mmorexa [IOK
YCTpaHEHHUS 19.03.2025  https://m.eds00.ru/00ae1886
[IpakTuueckas pa6ota Ne 6 o Teme
53 "KEcTKOCTDL BOALI M METOIBI €€ bubmiorexa LIOK
" \ . 20.03.2025  https://m.edsoo.ru/00aelae8
yCTpaHEHUS
54 AmoMuHUR bu6mmoreka [JOK
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02.04.2025  https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOMCTBA OKCHIA U bubnmoreka [JOK
TUJIPOKCH]IA 03.04.2025., https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
%6 Keneso 09.04.2025  https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TUIPOKCUIBI U COJIU XKeje3a bubnnoreka [JOK
(1) u xene3a (1) 10.04.2025  https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3AIUS
3HAHUH 16.04.2025
[IpakTuueckas padbora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuorexa [JOK
«BaHeime MeTaIbl B UX 17.04.2025  https://m.edsoo.ru/00ae3de8
COCAUHCHHMS
Beruncnenus mo ypaBHEHUSIM
XUMHYECKHUX PEAKIIHiA, €CJIN OJIHH U3
60 peareHToB /1aH B U30BbITKE WU bubnnorexka [JOK
COJIEPKUT pUMecH. Brruncnenus 23.04.2025  https://m.edsoo.ru/00ae1750
MacCcOBOM JOJIH BBIXOJa MPOIYKTA
peakuuu
61 O06o001meHre U CHCTEMaTH3aIIHS
3HAHUUI 24.04.2025
Kontponbnas padota Ne4 o Teme
62 «Baxxueume MeTaibl ¥ UX 1 30.04.2025
COEIMHEHHS
63 BemectBa u Mmatepualisl B bubmuorexa [JOK
MOBCEIHEBHOM KU3HU YeTOBEKa 07.05.2025 | https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHNE bubmmorexa [OK

https://m.edso0.ru/00ae4270
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OKpY>Karollen cpeibl

14.05.2025

65 Ponp xumuu B perieHnn 1 bubnmoreka [JOK
HKOJIOTMYECKUX MPOOIeM 15.05.2025,, https://m.edsoo.ru/00ae4270
66 O06o001IeHNEe U CHCTeMAaTH3aIINS 1 bubnmoreka [JOK
3HAHUU 21.05.2025  https://m.edsoo.ru/00ae0dOa
67 O06o001IeHre U CUCTEMaTH3aIs 1 bubmuorexa [JOK
3HaHUI 22.05.2025  https://m.edsoo.ru/00adb33c
OBIEE KOJIMYECTBO YACOB I10 67 4

I[TPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» Xumusl: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; 5-¢ U3aHUE,
nepepabotanHoe, 8 kinacc/ 'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.
Axk1monepHoe obuiectBo «M3marensctBo «lIpocBeienue»

» Xumus: 9-i knacc: 6a30BbIi YPOBEHb: YUECOHUK; 5-€ U3aHUE,
nepepabotanHoe, 9 knacc/ 'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBeienue»

METOANYECKHUE MATEPUAJIBI JIUISA YUUTEJIA

1. 'a6puensu O. C., Bockoboiinukosa H. I1., Amykosa A. B. HacroibHas
KHUTa yuurtena. Xumus. 8 ki1.: Mertoaudeckoe nocooue. - M. Jlpoda, 2021.

2. T'abpuensn O. C., AmykoBa A. B. Tetpanp 1u1st 1a00paTOPHBIX OHBITOB U
npaktuyeckux padot. 8 ki1. K yuebnuky O. C. ['abpuensHa «Xumus. 8 kiacey.
M.: dpoda, 2022.

3. IN'abpuensn, O. C. Meroguueckoe nocooue k yueoHuky O. C. ['abpuensna
«Xumus». 8 kiacc / O. C. 'abpuensa. — M. : Ipoeda, 2021. — 109.

4. T'abpuensn, O. C. Metonuueckoe nocobue k yuebuuky O. C. ['abpuensina
«Xumus». 9 knacc / O. C. 'abpuensa. — M. : Hpoda, 2021. — 108.

5. Xumus : TexHosorndeckue kaptel Kk yaeoHuky O. C. 'abpuensna « Xumusl.
8 kiacey : metoaudeckoe nocoodue / JI.'U. ‘AcanoBa. — M. : JIpoda, 2020
6. Xumus : TexHojorndeckue kaptsl K ydeonuky O. C. 'abpuensHa « Xumusi.
9 knaccy : Meronundeckoe nmocodue /JIL M. Acanosa. — M. : [Ipoda, 2018
7. Xumust. 8 ki1.: KoHTposbHbIE U HPOBEpOUYHbIe padoThl K yueOHuKy O. C.
lNabpuensna «Xumus. 8» /0. C.Labpuensn, I1. H. bepeskun, A. A. YiakoBa
u ap. - M.: [Ipoda, 2022. nanusie
HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET
http://www.chemnet.ru T'azeta « Xumust» u caliT as yuutens «S uay Ha ypok
XUMUN

http://him.1september.ru Enunas kosrekuus LIOP: IlpenMerHas KoJuieKmus
«XuMus»
http://school-collection.edu.ru/collection/chemistry ~ EctecTBeHHO-Hay4YHBIE
skcriepuMenThl: xumus. Kommekmmst Poccuiickoro o0rieo0pa3oBaTenbsHOTO
noprajia
http://experiment.edu.ru  AJIXUMUK:  caiir JLIO.  AnuxOGepoBoii
http://www alhimik.ru Bcepoccuiickas oaummnuana MKOJILHHUKOB MO XUMHHU
http://chem.rusolymp.ru Opranvnueckas XuMHs: SJICKTPOHHBIA YYCOHUK IS
CpenHeEn IIIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: DJICKTPOHHBINA YYSOHHK
http://www.chemistry.ru  JlucranimonHas  oJuMMIHaAa IO  XHMHHU:
TEJICKOMMYHHUKAIIMOHHBIN 00pa30BaTEIHHBIN MPOCSKT
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