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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOTIO OOIIEro 0Opa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCITUTAHUSA U C YUYETOM KOHIICTIIIUN MPENOAaBaHUs YIeOHOTO TIpeIMeTa « X UMHUSI»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
OoOy4eHMs, BOCIUTAHUS M PaA3BUTHS, OOYYAIOIIUXCS CPEJICTBAMH y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE cojiep>KaHue,
npeaycMaTpUBaET paclpeielieHue €ero Mo KiaccaM W CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarouIuxcsi, OMNpPEAeNseT BO3MOXXHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30oBaHMs, a TaKKe TPEOOBaHMM K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIel N3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIILHOM JEATEIbHOCTU OOYYalollerocs IO OCBOCHUIO
y4e0HOTO co/iepKaHusl.

3HaHWEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOy4Jaromierocsi, €ro MpeACTaBICHUN O MaTepUaIbHOM E€AMHCTBE MHUpPA, BAXKHYIO
pOJib UTPAtOT (POpPMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTHUYECKON O€30MacHOCTH, MPoOIIeM 3IpaBOOXPaHEHUSI.

N3ydenue xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupoOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PyHKIIMOHATILHON I'PAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOpPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB HX CAMOCTOSITEIHHOW  Y4EOHOM  JIESITEIIBHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JIeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJTIOCTHOTO B3IJIsa HA €JUHCTBO MPUPOBI U YETIOBEKA, SIBJIIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUY €CTECTBEHHOHAYYHON TPAMOTHOCTH 00YYaIOMUXCS;



criocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B SKOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJIep)KaHHMs  y4eOHOTO  MpeaMeTa, KOTOPBIM  sBISETCS  IeJaroruyecku
aJanTHPOBAHHBIM OTpakK€eHHEM 0a30BOM HAYKH XMMHH Ha OINpeeIEHHOM dTare e&
pa3BUTHUSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111eT0 00pa3oBaHUs OPUEHTUPOBAH HA
OCBOCHHE OOYYAIOIIMMHUCS CHCTEMBI TMEPBOHAYATIBHBIX TMOHATUM XWUMHUU, OCHOB
HEOPraHUYECKOW XUMHMM M HEKOTOPBIX OTACIbHBIX 3HAUYMMBIX IOHSATUU
OPraHUYECKON XMMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl MO XUMHUHU C(OPMHUpPOBAHA HA OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Colaep:kaHue CKIIAIBIBACTCS U3 CHUCTEMBbI
MOHATHN O XUMHUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUI O XUMUYECKON
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpPTaHU30BaHbI 110 TPHUHIIMITY
MOCJIEAOBATEIBHOTO PA3BUTHUSL 3HAHWM HA OCHOBE TEOPETUYECKUX IMPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TIPEACTaBICHHH 00 JJICKTPONMTHYCCKON HUCCOLMAIIMU BEIIESCTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCIEAOBATEIBLHO OT OJHOTO
YpPOBHS K JPYyroMy, BBITIONHSASA (QYHKIUM OOBSCHEHUS W IIPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUUYECKOTO MPUMEHEHUS U TOJTYYECHHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XMMHUUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C MIPHUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeaMeToB: «OKpyXKalomuil MUp,
«buomnorus. 5-7 xknaccel» u «dusnka. 7 Kmaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHHWE 3HAHWN OCHOB
XUMUYECKON HAyKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3agaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CUCTEMbl XUMHYECKHUX



3HAHUN — BaXKHEHIIMX (PAaKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX IMOTOKEHUH,
JIOCTYIIHBIX 00O0OIIEHNIT MHPOBO33PEHUECKOr0 XapakTepa, s3blka HAayKH, B
NpUOOIICHUM K HAyYHBIM METOJaM T[O3HAHUS TMPU M3YYCHUU BEUIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWHM B Y4YEOHO-IIO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MTOBCEHEBHOM KU3HHU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHUE MPUOOPENH TaKUE LU, KaK:

— (opmupoBaHUE HHTEIUICKTYIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIIECHHE
oOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIMMUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINI), UMEIONINX YHHBEPCAIbHOE 3HAYCHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOM
IPAMOTHOCTH, B TOM UYHCIE€ YMEHUW OOBSICHATH U OLICHUBATH SIBJICHUS
OKPY’KaIOIIEro MHUpa, MCIHOJIb3ys 3HAHWUS U OIBIT, MOJYYEHHbIE TMPU H3YyUYCHHUU
XUMUM, TPUMEHSATh HUX TMPU PEUIEHUU MNpoOJeM B TOBCEIHEBHOM JXHU3HU H
TPYAOBOU JIE€SATEIBHOCTH;

— (opMupoBanne y o0OydarOlmUXCd TyMAHUCTUUYECKUX OTHOIICHUH,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHWM MJi BBIPAOOTKH IKOJIOTHYECKHU
11€JIECO00Pa3HOr0 TOBENCHUS B OBITY W TPYIOBOM NEATEIHHOCTH B IEIAX
COXPaHEHUsI CBOETO 3/I0POBbs U OKPYKAKOIIEU IPUPOLHON CPELBIL;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Mpo¢uiisi U HANPaBIEHHOCTH JalbHEHIIETo
oOy4eHus.

OOmiee YMCIO 4YacoB, OTBEAEHHBIX JMJIA W3Y4YEHUS XUMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 gacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEP)KXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayabHBIE XMMHYECKHE TOHATHSA

[Tpenver xumuu. Ponb XMMUHN B JKU3HU 4ellOBeKa. XUMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeTOAax MoO3HaHHS B XUMHUHU. UMCThIE BEIIECTBA M CMECH.
CriocoObI pa3aeieHust CMECEei.

ATOMBI M MOJIEKYJbl. XHUMHUYECKUE 3JeMEHTbl. CHMBOJIBI XHMUYECKUX
a51eMeHTOB. [IpocThie U ci0XHbIe BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHUE.

Xumuyeckasi ¢opMyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX DIIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsT aToOMHas Macca.
OTHOCUTENbHAs MOJIEKYJISIpHast Macca. MaccoBast 10711 XMMHUECKOTO 3JIEMEHTa B
COETUHEHUH.

KonuuecTtBo BemectBa. Moabs. MonsipHas Macca. B3auMocBs3b KOJIMYECTBa,
Macchl M 4YHCIIa CTPYKTYPHBIX €IUHHI] BemecTBa. Pacuy€rel mo Qopmynam
XUMHYECKHUX COCTUHECHHIA.

dusnueckre 1 XUMUYECKUE SBICHUS. XUMHUUECKasl peaklys U e€ MpU3HaAKU.
3aKOH COXpaHEHHs MaccChl BELIECTB. XUMHUYECKHe ypaBHeHUsA. Kiaccudukanus
XUMUYECKUX PEeaKIUi (COETUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpallieHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KATICHWE W KOHJICHCAIUS BOJbBI) U XUMHUYECKHUX (TOpEHHE CBEYM, MPOKAJIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONKCaHUE TPU3HAKOB MPOTEKAHUS XHMHUYECKUX peakuuil (pas3iiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3jiokeHHe T'HMIPOKCHIa
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBHe kenes3a ¢ pactBopoM cos meau (1),
U3yYeHHE CMOCOOOB pa3/eNieHHs CMEecei: C TOMOIIbI0 MarHuTa, (UIbTPOBAaHUE,
BbIMIApMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
CONMM, HaONIOACHHE W  ONHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WLTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUS MAacChl, CO3/aHHWE MOJEJCH MOJCeKY
(I1IapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cMech razoB. CocrtaB Bo3ayxa. Kucnmopon — anemMeHT U mpocToe
BenlecTBo. Haxoxxaenwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHYECKUe



cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenue kucimopoaa. CrocoObl
MOJIyYeHHUs] KUclopoda B JabopaTOpuu W TPOMBIIUIEHHOCTUH. Kpyrosopor
Kucaoposa B mpupojie. O30H — alyIoTpoIHas MOIU(GUKALINS KHCIOPO/a.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHuE
BO3]lyXa, YCUJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bonopon — anemMeHT um mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHUE, CIIOCOOBI
nony4yeHust. Kucmorel u comnu.

MoutsipHblit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllieHHbIe M HEHACBIIIEHHBIE PacTBOPBHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XMUMHUYECKUE CBOMCTBA BOALI. OCHOBaHUS.
Ponp pacTBOpOB B IpupoJie U B KU3HU 4yeloBeka. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxkarnusa neopranuueckux coenuHeHuid. Oxcuzabl. Knmaccudukanms
OKCUJIOB:  cojeoOpasyroniue (OCHOBHBIE, KHUCJIOTHBIE, aM{(OTEpHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
cBoMcCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Kmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHrne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctn mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKIY KJIacCaMU HEOPTAHUYECKUX COETUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpEICNICHHE COJEpKaHUsl KUCIOpoAa B BO3yXe, MOITYUYEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOJa, HAOIIOJCHHE
B3aMMOJICHCTBUSl BEIIECTB C KHCJIOPOJAOM M YCIOBUS BO3HUKHOBEHUS U
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C o0pa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOCHCcTBHEe Bojgopona ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIO/ICHUE O0pa3lloB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIIEHUE PpPACTBOPOB C ONPEIEIEHHON



MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aMMOJCHCTBUE BOABI C METAJJIAMU
(HaTpueM ©  KanblueM) (BO3MOXKHO HCIIOJIb30BAaHUE  BHJIEOMATEPHAIIOB),
uccienoBaHe oOpa3lOB  HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX  KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzydyeHue B3aumojeiictBusa okxcuga meau (1) ¢ pactBopoM cepHO KHCIIOTHI,
KHCJIOT C METajulaMHi, pEeakUWil HEUTpalU3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO METaljla JAPYIMM M3 PacTBOpa COJU, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3aJ1ad N0 TeMe «BaXHEeWIne KIacChl HEOPraHMYECKHX
COCIVHEHUI.

IHepuoanueckuit 3axkoH u Ilepuoaumyeckass cucTreMa XUMHYECKHX
iemeHToB JI. W. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKAsl CBA3b.
OKHuCIUTEIbHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIe 00pa3yoT aMm(pOTEPHBIE OKCHUIbI
Y TUIPOKCUIBI.

[Tepronnueckuii 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonnas ©  JIMHHONEpPUOAHAS  (OPMBI
[Tepuoanueckou cucrembl xumuueckux aneMeHToB [[. 1. MenneneeBa. [lepruoasl
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IMEPHUOAA U
IPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oTomnel. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepuCTUKAa XHUMHUYECKOIO
3JIEMEHTA I10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paguyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [leproauueckoil CUCTEMbI XUMHUECKUX
DJIEMEHTOB Ul pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumudeckass cBsa3b. KoBajieHTHast (TOJiipHAss M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATELHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBNEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuiui IKcnepumenm:

H3yueHHe oOpasloB BENIECTB METAUIOB M HEMETAJIOB, B3aMMOJICHCTBUE
TUAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT M IIEJIIOYEH, MPOBEACHUE OIBITOB,



WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCINUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKkUUl
(ropeHue, peakliuu pas3iokKeHHsl, COEITUHEHU).

Mesicnpeomemmuoie cea3u

Peanmnsanpss MeXOpeIMETHBIX CBSI3€W INPU W3YYEHHM XMMHM B 8 KJlacce
OCYILECTBIISIETCSl 4YEpe3 MCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO--HAyYHBIX
IOHATUH, TAK W NOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX NPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIE MOHATHS: HAYYHBINH (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, AaHaJU3, CHHTE3, Kiaccu(ukanusi, NEePUOJUYHOCTb, HAOJIIOJEHUE,
DKCIEPUMEHT, MOACIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

dusuka: Marepus, aroM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHI,
M30TOIIbI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKHUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE€37bl, COoHIE.

buonorus: dorocunres, apixanue, 6nocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHbIE MOPOJBL,
ITOJIE3HBIE UCKOMAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMH4YecKasi peakuus

[Iepunonnueckuit 3akoH. Ileproanueckas cucreMa XUMUUECKHUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOWCTB
XUMHYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalaus, KaJIbLUA W HX
COCIMHEHNH B COOTBETCTBUM C IIOJOKEHUEM JJIEMEHTOB B llepmomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUJBI XWMHYECKOW CBSA3U. THIIBI KPHUCTAIUITMYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BEHIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K Pa3jIM4YHbIM KJIaccaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanysa XuMuyeckux peakuuii o pa3audyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacCTBYIOIIMX B pEaKIMHM BEHIECTB, MO TEIUIOBOMY 3(deKTy, 1o
U3MEHEHHUIO CTETEeHENW OKHMCIEHUS XUMHUYECKHX 3JIEMEHTOB, IO OOpPaTUMOCTH, IO
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[Tonsitue o ckopocTH xumudeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMHUYECKUX peakiusaX. [IoHATHE O TOMOr€HHBIX U I'€TEPOTrEeHHBIX
peakuusax. [lonsatue o xaramuse. IlonsaTue 0 xumMuueckoM paBHoBecuu. PakTopHl,



BJIMAIOONINC Ha CKOPOCTb XUMHYECKOU PCAKONHU MU IIOJOKCHHC XHUMHUYCCKOI'O

paBHOBECHS.
OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHCJINTEIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIHH. CocraBieHue  ypaBHEHUI

OKHUCIIUTEIIBHO--BOCCTAHOBUTENIBHBIX ~ PEAKUUA C  HCIOJIB30BAaHMEM  METOJA
3JIEKTPOHHOT'O OajlaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoit cBsa3u. Crenenp aucconyanuul. CUIbHbBIC U CIA0bIE DJICKTPOJIUTHI.

Peakuuy noHHOro oOMeHa. YcioBuUsl MPOTEKaHUs PEAKIMil HOHHOTO OOMEHa,
IIOJIHBIE M COKpAlIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBoHCTBa KHUCIOT,
OCHOBAHMM W cOJell B CBeTE€ MPEACTaBICHUHA 00 AIEKTPOIUTHYECKOU
nucconnanyu. KauectseHHble peakuny Ha MOHBL. [IOHATHE O TMApOIA3E CONIEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPTaHMYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpaduTa U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM peakuuu
OT BO3JICUCTBHS pa3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, IpoLEcca AMCCOLMALMU KHUCIOT, IIEJIOYed U COJIeU
(BOBMOXKHO  MCIIOJIb30BAaHME BHJAEO MaTepuasioB), IMPOBEICHHE  OIBITOB,
WUIIOCTPUPYIOIIMX ~ NPHU3HAKM  NPOTEKAHMS  peakuMid HOHHOro  OoOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOAbI), OIBITOB,
WUIKOCTPUPYIOLIMX ~ NPUMEPBI  OKHUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUU
(ropeHue, peakUuu pas3ioKEeHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKUU HA HOHBI, pEIICHUE
DKCIEPUMEHTAJIBHBIX 3a/1a4.

HemeTauibl 1 X COeIMHEHUS

OOmast xapakrtepucTuka ramoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUECKHue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEHCTBUE C METallaMU, HEMeTallaMH, WIeJo4amMu). XJIOPOBOAOPO/I.
ConsiHast KWCIOTa, XUMUYECKHE CBOMCTBA, IMOJY4YEHHE, NMpUMEHEHHUE. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YelOoBeKa. BakHeWnue XJIOpHIbl U HX
HAaxO0JICHUE B IIPUPOJIE.

Ob6mas xapaktepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue M (pu3amyeckue CBOMCTBA
IPOCTBIX BELIECTB — KMCIOPOAA U CEPbl. AJTIOTPONHbBIE MOAUDPUKAILIMN KUCIOPOIa
U cepbl. XuMUUeckue cBoiicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NUYECKUE U
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XUMHUYecKue cBOMCTBa. OKCUIIBI Cepbl KakK MPEACTaBUTEIN KUCIOTHBIX OKCHIIOB.
Cepnass kuclioTa, (QU3NYECKHME M XUMUYECKHE CBOMcTBa (0OIlIue Kak
IpeICTaBUTEN Kilacca KHCIOT H crneuuduueckue). XUMHUECKHE pEaklvu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHOCO0a MOJY4YEHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil kucnoThl. Cosii CEpHOI KUCIIOTHI, KAUECTBEHHAs! PEaKIIMs Ha
cynbdar-uoH. HaxoxneHnue cepbl U €€ COEIMHEHMA B mpupojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHUS.

OOmast xapakrepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. A30T, paclpoCTpaHEHHUE B MPUPO/IE,
¢uznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B npupoje. AMMHaK, ero
duznyecKkre u XMMHUECKUE CBOMCTBA, OMy4YeHne U mpuMeHnenue. Conu aMMOHMUS,
uX pU3NYECKNe U XUMUYECKUE CBOICTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KHCIOTa, €€ MOoJdydyeHHe, (PU3NYECKUe U XUMUYECKUE
CBOMcTBa (OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonp30BaHWe HUTPATOB M COJEM aMMOHHS B KAauyeCTBE MHUHEPAIbHBIX
yno0peHuil. XuMUYEeCKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COETMHEHUSIMU a30Ta
(KUCIIOTHBIE MOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BOA0EMOB). Docdop,
aloTponHeie Moaudukammu (ochopa, U3MUECKHE W XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u bochopHas kuciaora, Gu3HIecKue U XUMHIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GpocdaToB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrepuctuka 3nemMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCJIEHUS.  YIJIepoA,  aJUIOTPOIHBIE
Moau(puUKalMKU, PpacIpoCTpaHEHWEe B MpuUpoae, (U3MUECKHEe U XUMHUYECKHUE
cBoiicTBa. AncopOiusa. KpyrosopotT yriepoaa B npupoje. OKCUIbI yriiepoaa, ux
duznyeckne W XUMHYECKHE CBOWCTBA, JACWCTBHE Ha JKUBBIE OPTaHU3MBI,
MOJIy4YeHUE U MPUMEHEHUE. DKOJOTMYECKHUE MpOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), rumoreza rnoGanbHOTO TOTEIUICHUS KJIMMAaTa, TMAPHUKOBBIMA
addekr. YronpHas KuUcaoTa U €€ coM, uX (PU3HYECKHe U XHUMHYECKHUE CBOMCTBA,
nojsyuyeHue u npumeHenue. KadecTBeHHass peakuuss Ha KapOOHAaT-HOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO3SIMCTBE.

[TepBoHayanbHbIe MOHATHS 00 OPraHUYECKUX BEUIECTBaX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTHUJICH, 3TAHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX MepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[ToHsiTHE 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUpaX, OesKax, yriieBoJax — U ux
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ponu B OKM3HM 4YeJOBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTaHUYECKUX COCAUHEHHUI.

Kpemuuii, ero ¢Qusmueckue u XUMHYECKHE CBOWCTBA, TMOJY4YCHHE U
npumeHenue. CoenuHEHHS KpemHHUs B mpupojae. OOmme mnpeacraBieHus 00
okcuzae kpemuus (IV) u kpemHueBoil kucnote. CHIMKaThl, UX UCIOJIb30BAaHUE B
ObITYy, B IIPOMBIIIUICHHOCTU. BakHelIlne cTpouTenbHble MaTepHalibl: KepaMuKa,
CTEKJIO, IIEMEHT, O0eTOH, kene300eToH. [Ipobiempr 6e30MacHOTO HMCIOIB30BAHMUS
CTPOUTEIBHBIX MATEPHAIIOB B MOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHEe 00pa3lioB HEOPTAaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KUCIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJI-MOHBI U HAOIOCHHUE MPU3HAKOB
UX TPOTEKAHMSI, OMBITHL, OTPAKAIOIIUE (PU3NYECKHE M XHWMHYECKHE CBOMICTBa
TaJOT€HOB M HX COEIMHEHHH (BO3MOXKHO HCIIOIb30BAHUE BHUAEOMATEPUATIOB),
O3HaKOMJIEHME C oOpa3lamMu XJOpPUAOB (TaJOT€HUAOB), O3HAKOMIIEHUE C
oOpasmamu  ceppl M €€  COCOUHEHUSMH  (BO3MOXKHO  MCIOJIb30BaHHE
BUJICOMATEPHUAIOB), HAaOIIOIEHNE TIpoliecca OOYIIMBaHUs caxapa IO JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Y4YCHHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyb(dar-
WMOH U HaOJIoJeHHe MpHU3HaKa e€ MpPOTEeKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W UX coelWHEHUN (BO3MOXKHO HCIOJb30BAHUE
BHJIEOMATEpUAIIOB), oOpa3iiaMu a30THBIX U (POCHOPHBIX YIO0OpEeHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEACHHE
KAUECTBEHHBIX PEaKUMid Ha MOH aMMOHMS U (pocdar-uoH U U3ydyeHHne NpU3HAKOB
MX MPOTEKAHHUsI, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHOM a30THOW KHCJIOTHI C MEJIBIO
(BO3MOXHO HCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mojielen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MPOTHBOrasa, MoJIy4eHHe, COOMpaHHe, paclio3HaBaHUE U W3YUYCHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEJACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYEHHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIMEH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHUE 3KCIEPUMEHTATbHBIX
3aza4 1o reme «BakHele HeMeTauIbl U UX COSIUHEHUS.

MeTaJibl 1 MX COeIMHEHU S

OO0mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenpneneeBa u cTpoeHus: atoMoB. CTpOoeHHE MeETaUIOB. MeTtaundeckasi CBsi3b U
METAJIMYECKAs] ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HanpsOKeHUN MeTayuioB. OU3nUeckrue U XMMHYECKHe CBOMCTBA MeTauioB. Oouue
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criocoObl ToydeHuss MeTauioB. [loHATHE O KOppO3WHM METAJIOB, OCHOBHBIC
criocoObl 3amuThl WX OT Koppo3uu. CriaBel (CTajlb, YYTYH, JIOPATIOMUHUM,
OpoH32a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHUX
sanemenToB /. 1. MenpaeneeBa, CTpOCHHME MX ATOMOB, HaXOXKJICHUE B MIPHUPOJE.
dusznyeckue U XMMHUYECKHEe CBOMCTBA (Ha mpuMmepe HaTtpus U Kamus). OKCUIbsl U
TUJIPOKCUABl HaTpus W Kanusa. [IpuMeHeHHWe WIENOYHBIX METAUIOB MU HUX
COCJIMHCHUU.

[[lenoyno3emenbHble METAUIbI MarHMii W KalblMH: IIOJIOXKEHHE B
[Tepuomuueckon cucreMe xumuueckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaxOXJIeHUE B pupoae. PU3nN4ecKue 1 XMMUYECKUE CBOMCTBA MAarHUs
U Kanblusa. Baxuelive coequHEHHUS Kbl (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AlroMuHUN: TTookeHue B [leproandeckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpoeHHE atoma, HaXOXAeHWE B mpupojae. duznueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIa U THAPOKCHIA
AJTFOMUHUSL.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOCHHE aTOMa, HaxXOXKJAeHUE B mpupoae. Pusnmyeckue Hu
XUMHUYECKHEe CBOMCTBA xkene3a. OKCHIbI, THIpOKCcH bl U conu xxene3a (I1) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ oOpa3llaMd METAJIOB U CIUIABOB, WX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4YEHHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
HCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MPOIECCAa TOPEHUS Kee3a B KUCIOPOJE
(BOBMOXXHO  MCIIOJIB30BAHME  BHIEOMATEpPUANIOB), IPU3HAKOB  MPOTEKAHUSA
Ka4eCTBEHHBIX PEaKIMii Ha MOHBI: MarHus, KajJabllMs, allOMUHUS, IIMHKA, JKeje3a
(1) u xene3a (1), meau (11), HaGMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
IJJaMEHH MWOHAMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATFOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxknenime
METAJUIbI ¥ KX COCTUHCHHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuasnbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
HCIIOJIb30BaHNE BEILIECTB M XMMHMUYECKUX peakiuii B ObITy. [lepBas momoinp npu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.
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XUMUYECKOE 3arpsi3HEHUE OKpY’Karolled cpefbl (MpeaesibHas J0ImycTUMast
KOHIIEHTpalus Bemects, aanee — [1JIK). Ponb xumuu B pelieHuu 3KOJ0THYECKUX
npobJieM.

Xumuueckuii IKCnepumenm:

u3ydyeHrue o0pasloB MaTepuanoB (CTEKJIO, CIUIaBbl METAJJIOB, MOJIMMEPHBIE
MaTepualbl).

Mesicnpeomemmuwie céazu

Peanmnsanuss MeXnpeIMETHBIX CBSI3€M INPU W3YYEHHH XUMHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 MCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TAK W NOHITHUM, SIBISIOIUXCS CUCTEMHBIMU JUJISL OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOT'0 [IMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: HAY4YHBIM (DAKT, TMIOTE3a, 3aKOH,
TEOpHsl, aHaM3, CHUHTE3, KIACCH(PUKALMS, TEPUOJAUYHOCTh, HaOIIOIEHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IapPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHAIIBI.

®duznka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, WOH, HYKJIUJ,
U30TOINbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsj, MPOBOJHHKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, paCTBOP, PACTBOPUMOCTb, KPUCTAIUTUYECKAS
pemérka, CriaBbl, (U3MUECKUE BEIMYUHBI, €IUHUIBI U3MEPEHUsS, KOCMUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, CoHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yIA00pEeHHs, MUKPO3JIEMEHThI, MAKPO3JIEMEHThI, TUTATEIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE TOPOJIBHI,
II0JIE3HBIE UCKOIIAEMBIE, TOILINBO, BOJAHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJbTaTbl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHON EATEIIBHOCTH B COOTBETCTBUU C TPAIAULIHOHHBIMA POCCUHMCKUMU
COLIMOKYJIbTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMHU, IPUHATBIMU B
o0miecTBe MNpaBWIaMM M HOPMAaMM IIOBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYaIOIIUXCSl.

JIMYHOCTHBIE  pe3yJbTaTbl  OTPAXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHUBHBIX LEHHOCTHBIX OpHEHTAUUMWd U
pacILIMpEHUE OIbITA ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YHCJIE B YAaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHNA

LIECHHOCTHOI'0 OTHOWIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEIUIO, TTOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOT0 OOILECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMaIMeil o
IIEPENOBBIX JOCTMIKEHHUSAX M OTKPBITUAX MHUPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 yCTPOICTBE MHUpa U OOIIECTBA;

2) rpaskKJAaHCKOr0 BOCIUTAHMS:

NIPEACTABICHAS. O COLMAIBHBIX HOPMAax W MNPAaBUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIENOBATENLCKOM, TBOPYECKOW W JIPYTUX  BHJIAX
JESITEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTU IpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABAaTEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3[JaHUU YYEOHBIX IPOEKTOB, CTPEMJICHUS K B3aUMONIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoLEcce OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TMOBEAEHHWE M IIOCTYNKM CBOMX TOBApPHUILEH C ITO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MIO3HAHUS

MHPOBO33PEHYECKHUE TPEJCTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKHM U COCTaBIISIOLINE
OCHOBY I TOHMMAHHUS CYITHOCTH HAyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aUMOCBS3SX YEJIIOBEKa C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MIO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA TOJIyYEHUE HOBBIX 3HAHUM IO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHON, MHPOPMAIIMOHHON W YHUTATEIbCKOM KyJIbTYphl, B TOM YHUCIE
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HABBIKOB CaMOCTOSITENIbHOM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPON, JIOCTYNMHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, MPOEKTHOM U  HCCIEIOBATEIbCKON
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 37I0pOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEICTBUA U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUUYECKOMY U3yUEeHUIO MTPOQPECCUil U TpyJla pa3InyHOTO POJa,
YBaXKEHHUE K TPYAy M peE3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHON IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOAE KaK HCTOUHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJ 0€30MacHOT0 MOBEICHUSI IPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU M3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJIHOU CPEIOH, ISl MIOBBIIIEHHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYpbl, OCO3HAHHMS TJIOOAJIBHOrO  XapakTepa
HKOJIOTMYECKUX MPOOJEM M IMyTed UX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeAMETHBIX pE3yJIbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TMOHATUS (3aKOH, Teopwus,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE



16

HCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX IpeAMETax U IO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ITHX MPEeIAMETOB (OPMHUPOBATH IMPEJCTABICHUE O IIEJIOCTHOU
HAay4YHOW KapTHUHE MHUpA, U YHUBEpCAIbHbIC YUeOHbIE NeUCTBUS (IT03HABATEIbHbIC,
KOMMYHUKATHBHBIC, PETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBAOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATESIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUM: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIACIATH UX XapaKTEPHBIC
MpY3HAKW, YCTAHABJIMBATh B3aWMOCBSA3b C JIPYTMMHU IOHSTHSMH), HCIOIb30BATh
MOHATUS JIJIs1 OOBACHEHUS OT/EIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUU ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
yCTaHaBJIMBATh MPHUYMHHO-CJICICTBEHHBIE CBS3M MEXKIYy OOBEKTaMH H3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXJeHus (MHIAYKTHUBHbBIC, JCTYKTUBHbBIC, 10 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpoOIECCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIETU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBATH MIMPOKO IMIPUMEHSIEMbIC B XMMUU MOJICIbHbBIC TIPEACTaBICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YpaBHEHHUE
XUMHUUYECKON peaklny — MpU PEIICHUH Yu4eOHO-TIO3HABATENbHbBIX 3aj1ad, ¢ Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiefoBarTe/ibCKHe J1eiicTBUS.

YMEHHUE MCIOJIb30BATh IMOCTABICHHBIE BOMPOCHI B KA4ECTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAadeCTBE OCHOBBI JJI1 (POPMHPOBAHHMS THIIOTE3BI 10
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NMPUOOPETEHUE OIBITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTYET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB M (pOPM MpPEACTaBICHUS, MOJyIaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp>KaHUs, CIPaBOYHBIE
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nocobust, pecypcbl VHTepHeTa), KPUTUYECKHM OLEHUBATh IMPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHUE NPUMEHATH Pa3Iu4Hble METOABI M 3alpOChHl MPU MOUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4€OHBIX U MO3HABATEJbHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, TPUOOPETEHUE OIBITA B
o0nacTh MCHOJB30BaHUS  HMHPOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOl aKTUBHOTO MCIOJIb30BAHUS PAa3IMYHbBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d  HECJIOKHBIMU CXEMaMH, JuarpaMmamu,
apyrumu hopmMamu rpaduki 1 UX KOMOMHAIIUSAMY,

YMEHHME HCIOJIb30BaTh M AaHAJIU3MPOBATh B Ipolecce YydyeOHOH
MCCJIEI0BATENBCKON JEATEIbHOCTH MH(POPMALKMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHHKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTb BONPOCH (B XoA€ Juanora M (WJIM) JOUCKYCCHM) IO
CyLIECTBY  OOCYKJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHHSI PEJI0KEHHOM 3a1a4H;

YMEHUS  NPEJICTaBIATh  MOJYYEHHBIE  pe3yJibTaTbl  ITO3HABATEJIBHOM
JNEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pE3yNbTATOB BBIMOJHEHUS XMMHYECKOTO JKCIEpUMEHTa (J1a0OpaTOPHOIO OIbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPoOJEeM Ha OCHOBE yuéra OOLIMX HMHTEPECOB U COTJIacOBAHUS
no3uuui (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBHITIOJITHEHHOW PaOOThI U IPYTHE).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIBHO OMNPENEATh LEIN JAESITEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3ppeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MIO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIIBHO COCTAaBJISTh WJIH KOPPEKTUPOBATH
MPEJIOKEHHBIM  QITOPUTM JEUCTBUA NPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE

UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, [IPEJIaraéMble B YCIOBUU 3aJaHUN.
INPEAMETHBIE PE3YJIBTATDBI
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B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM denaepalbHOM paboyeil mporpaMMoH,
BBIJICIISIFOT: OCBOCHHBIE OOYYAIOIMMHCS HAyYHBIE 3HAHUSA, YMEHUS U CIIOCOOBI
JNEUCTBUN, crIenupuIecKue I TpeAMETHOW o0macth «XUMHS», BUIBI
JNEATEIBHOCTH 1O  TMOJYYEHHID HOBOIO  3HAaHUS, €ro  HWHTEpIpETalUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIlUsX.

K xoH1y 00yueHus B 8 kj1acce npeIMETHBIE PE3YNIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YUAIOIIUXCSI YMEHUI:

e PaCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHSATUN: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpPOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COETMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMUMHUYECKasl peakius, KiacCU(pUKAIUS pPEeaKIui: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, pPEeaKuuu
0OM€Ha, 3K30- U SHJOTEPMHUYECKHE PEAKIIMH, TEIIOBOU 3P (EKT peakiuu,
AIpO aToMa, JJEKTPOHHBINM CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHASA W HEMOJSpPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOP, MAcCOBasl JOJIsI BEIIECTBA
(TpolLieHTHAs! KOHIIEHTPAIUs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MPUMEHSITH 3TU TTOHSTUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHMKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENEeNsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKWUCIEHUS  BJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH IO
dbopmynam, BHJ XUMHUYECKONW CBsI3M (KOBAJIGHTHAas W HMOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpeiBaThb cmbich Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT HMX MoJIokeHus B llepuogmyeckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYEHUS, 3aKOHAa ABOTraJpo;

e ONUCBHIBATH M XapakTepuszoBaTh TabMUuHyr0 Qopmy Ilepuonnyeckoi
CUCTEMBbl XMMHMYECKMX OJJIEMEHTOB: pa3iau4aTh I[IOHATHUS «TJIaBHAs
noarpynna (A-rpynmna)» u «mnodounast noarpynmna (b-rpynmna)», maneie u
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OOJbIIME TEPUOJbI, COOTHOCHUTH OOO3HAYEHHUS, KOTOPbIE MMEIOTCS B
tabmuie «llepuoanueckass cucremMa XxuMuyeckux osiementoB . .
MenaeneeBay C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj spa, 00IIee YrciIo dJIEKTPOHOB
U pacrpeeieHle uX Mo 3JIEKTPOHHBIM CIIOSIM);

e KJIACCU(PUIUPOBATH XMMHUYECKHE AJIEMEHTHI, HEOPraHUYECKHUE BEIIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

e XapakTepU30BaTh (ONHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e TPOTHO3UPOBATH CBOMCTBA BEIMIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOTO
COCTaBa, BO3MOXXKHOCTH TIPOTCKAHUS XUMHUYCCKUX TIPEBpAlICHUN B
Pa3IUYHBIX YCIOBUSX;

e BBIYUCIIATH OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJISIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e TPUMEHATH OCHOBHBIC OTEPAIMU MBICTUTEIHHONU NEATEILHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3aIlIo, KiIacCu(UKaIuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3CH — I M3y4YEHUS CBOMCTB
BCIIECTB M XHWMHUYECKHX pEaKIMi, eCTCCTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CIEAOBaTh TMpaBWIaM  TIOJb30BaHUS ~ XMMHUYECKOW  TOCYIAOM U
Ja00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWaM OOpaIlCHUS C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJIYYEHUI0O U COOMPAHUIO
ra3zoo0pa3HBIX BEMIECTB (BOMOpOJa ¥ KHUCJIOPOJA), MPHUTOTOBICHHUIO
PAacCTBOPOB C OMNPEACIEHHON MaCcCOBOM JOJE€W pacCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K xonIy oOyuenus B 9 kjiacce npeIMeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHHUM:

e pacKpbhIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TMOHSATHH: XHMHYECKUI
AJIIEMEHT, aTOM, MOJIEKyJa, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEMIECTBO, BAJIEHTHOCTH, 3JICKTPOOTPHUIIATEIHLHOCTh, CTCIICHb
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OKHUCJICHHS, XUMUYECKasl peaKIusi, XUMUYecKas CBs3b, TEIUIOBOU 3PdeKT
peakiuuu, MOJib, MOJSIpPHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, SJIEKTPOJIUTHYECKAS JUCCOLMAINS, PEAKIHH HOHHOIO
oOMeHa, KaTaau3aTop, XUMHYECKOE€ paBHOBecHE, OOpaTuMble U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTAaHOBJICHHUE,
aIyoTponus, aM(pOTEepHOCTh, XUMHUYECKasi CBS3b (KOBAJICHTHAsl, MOHHAs,
METaJUINYecKasi), KpHUCTAJUIMYECKass pEmETKa, KOppO3Us METAILIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOM peaKIuu, TMPEeAeNbHO JOMyCTUMAs
koHueHTpanus [1/IK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHA U
MPUMEHSITH 3TU TOHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHS (HOPMYT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OIPENENSATh BaJIEHTHOCTh U CTEIIEHb OKUCIICHHUS] XHMUYECKUX 2JIEMEHTOB B
COCIMHEHUAX Pa3JIMYHOIO COCTaBa, MPHUHAIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCYy COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJECHTHAs, HMOHHAsg, METAJUIMYECKasi) B HEOPraHUYECKUX
COEMHEHMSIX, 3aps] MOHA MO0 XMMHUYECKOH (opmyre, XapakTep cpelsl B
BOJHBIX PAaCTBOPAaX HEOPraHWYECKUX COECIWHEHHH, THUIl KPHUCTAITMYECKOM
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbichn Ilepuogmueckoro 3akona [[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMMAaHHE: OIHUCHIBATh U XapaKTEPU30BATh
TabnnuyHyo (opmy llepuoanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymnma)» U «mododyHas
noarpynna (b-rpynma)», manbsie u OOJbIIME MEPUOJBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B NEPUOJMYECKOM Taldmuue, C
YUCJIOBBIMU  XapaKTEpUCTHKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsii sapa, oOIee YHCIO JJIEKTPOHOB U
pacmpesieieHue HMX IO 3JEKTPOHHBIM CJOSIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B
npenesiax MajlbIX MEePUOIOB U TJIABHBIX MOJTPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (10 YMCIy U COCTaBy YYAaCTBYIOUIUMX B pPEAKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);
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XapaKkTepu3oBaTh (OMUCHIBATh) 0OIIME W crenuduueckrue XUMHUYECKHE
CBOMCTBAa TPOCTHIX M CIOXHBIX BEIIECTB, MOJTBEpPXk Aasi OINHUCAHUE
pUMEPaMH MOJICKYJSIPHBIX W HMOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTABJISITh  YPaBHEHUS AJIEKTPOJUTHUYECKON AMCCOLMALUUA  KHUCIIOT,
HIeJI0YEH U COJIeH, MOJTHBIE U COKPAIlIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3ITMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITAN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ATHX PEaKIui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XHWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISPHYIO U  MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO »dJIeMeHTa 10 ¢dopmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0JaTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7a0b0paTOpHBIM  00OpYNOBaHMEM, a TaKXKe TMpaBWia oOOpaimieHus ¢
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O WU COOMPAHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa U YTJIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMH,  TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOPUII-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OTEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3Y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KIIACC
KosauuecTBo 4yacoB
Ne HaumenoBaHue pa3jiesioB U deKkTpoHHbIE (LM (POBbLIE)
KonTposabHubie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHavaibHble XUMHUYECKHE TOHATHUS
XuMus — BaxHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 2 bubnunoreka LIOK

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

YeloBeKa

19 BemecTBa 1 xuMu4eckue 15 1 bubmmoteka IIOK

' peakuuu https://m.eds00.ru/7f41837c

Hroro 1o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmuoteka [IOK

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

' U COJISIX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [IOK

' OCHOBAHHUSX https://m.edso00.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 11 1 1 bubmuoreka [{OK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30



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
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Pa3nen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE Pe€aKknuu

[lepuoauueckuii 3aK0H U
31 [Tepuonnueckas cucrema 7
' XUMHYECKHX di1eMeHToB JI. 1.
Mennene-eBa. CTpoeHue aroma
Xumuueckas CBSI3b.
3.2 OKHUCIHUTEIHLHO- 8 1
BOCCTAaHOBUTEJIbHBIC PEAKITUU
Htoro no paznemny 15
Pe3epBHOE Bpems 3
OBILIEE KOJIMYECTBO HACOB I10 68 4

I[TPOTPAMME

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bubnuoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuoreka [IOK
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
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9 KIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (uidpp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. BemecTBO 1 XUMHYeCKHEe peaKkun
11 [ToBTOpEeHUE U yriryOieHne 3HaHun 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edso0o.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XHMMHUYECKUE PEAKIIMK B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeIMHEHUS
51 OO0m1as XxapakTepuCTUKa XUMHUUECKUX 4 1 bubnmnorexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 Bubnmorexa [IOK
' PYTHEL Lep https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakKTepUCTHKA XUMUISCKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, pocop u ux 7 1 bubnmorexa LHOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
54 OO0mas XxapakTepuCcTUKa XUMHIECKIX 3 1 5 bubnmnorexa [JOK

anemeHToB |VA-rpynnsl. Yraepoa u

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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KPEMHUU U UX COCUHECHUS

Wroro no pazueny 25
Pasznea 3. Mera/liibl M MX COCIUHEHUS
. bu6nmoreka [IOK
31 Obume caoiicTsa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [IOK
3.2 Baxkneiime Metamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Htoro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BeliecTBa 1 Matepuaibl B )KU3HU YeJIOBEKA 3 bubmorexa [JOK
' m P https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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

8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IlpakTuuyeckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 IIpenmer xumuu. Pone XuMuu B KU3HU 1 bubnuorexa [JOK
yejioBeka. Teja 1 BemecTBa 04.09.2023 | https://m.edsoo.ru/ff0d210c
5 IlonsaTue o MeTo1aX MO3HAHHUS B 1 bu6mmorexa [IOK
XUMHH 06.09.2023  https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00OpaTOpUU U IPUEMBI 1 bubnunorexa [JOK
oOpartieHus ¢ 1a00paTOpHBIM 11.09.2023  https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yucteie BemecTBa U cMecH. CIocoObl 1 bu6mmoreka [JOK
paszeneHus cMecei 13.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTnueckas padora Ne 2
5 «1£)a3 eJeHue CI\IZeceﬁ (Ha mpumepe 1 bubmorexa HOK
a . PHMEP 18.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bu6mmorexa [IOK
A 1
6 TOMBLH MOJCKYJIB! 20.09.2023 = https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE IIEMEHTBI. 3HAKU 1 bubnmnoreka [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 25.09.2023  https://m.edsoo.ru/ff0d2be8
8 [IpocTsie 1 crnoKHbBIE BELIECTBA 1 bubmorexa HOK
P B 27.09.2023  https://m.edsoo.ru/ff0d2a6c



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
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9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE bubmmorexa [TOK
YHIpHOE YA 02.10.2023  https://m.eds00.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuuaeckas opmyna. BaaeHTHOCT bubmorexa LHOK
Py 04.10.2023 = https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX JIEMCHTOB
1 OTtHocuTenbHAs AaTOMHAs Macca. bubnnorexa [HOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca 09.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMUYECKOTO bu6mmorexa [IOK
AJIEMEHTa B COCIMHEHUU 11.10.2023  https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemectBa. Moib. bubmuorexa [JOK
Momnspaast macca 16.10.2023  https://m.edsoo.ru/ff0d5230
14 Pu3nyecKue 1 XUMHUYECKUE SBICHUS. bubnuorexa [JOK
XuMHUecKasi peakuus 18.10.2023  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u yciaoBHs IPOTEKaHUS bubnuoreka [IOK
XUMUYECKUX PEaKIui 23.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnunorexa [JOK
XUMHYECKUE YpaBHEHUS 25.10.2023 = https://m.edsoo.ru/ff0d3b88
Boruncnenus KonuyecTBa, MacChl
17 BEIIIECTBA 10 YPABHEHHSIM XUMHUYECKUX bubmorexa HOK
. P 08.11.2023  https://m.edsoo.ru/ff0d5708
peaxiuit
Knaccudukanus XuMHUuecKux peakuui
18 (coemuHEeHNS, pa3IOKECHUS bubmorexa HOK
P ’ 13.11.2023  https://m.edso0.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHmukiIoneaucT. O000IeHne 1 Eubmorexa IIOK
] 15.11.2023  https://m.edsoo.ru/ff0d40c4

cUcTeMaTHu3anus 3HaHUHU



https://m.edsoo.ru/ff0d2d50
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
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Kontponsnast padora Nel mo treme

bu6mmoreka [IOK

20
«BermiecTBa U XUMUYECKUE PEAKLIUN 20.11.2023  https://m.edsoo.ru/ff0d4290
Bo3nyx — cMmech razos. CoctaB
21 Bo3ayxa. Kucimopon — 3jieMeHT U bubmorexa LOK
AR, POA 22.11.2023 = https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
dusnuecKue U XUMHUECKHE CBOMCTBA
22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmorexa LHOK
POX {peart ’ 27.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
CriocoO0BbI MOTy4eHHs KHCIIOPO/Ia B
23 71a00paTOPHH U MPOMBIILIEHHOCTH bubmorexa HOK
patop P ' 29.11.2023  https://m.edsoo.ru/ff0d497a
[TpuMeHeHre Kucaopoa
TennoBoii 3¢ ekt XuMuIecKoi
24 peaKkIuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHYECKOM YPaBHEHHH, IK30- U 04.12.2023  https://m.edsoo.ru/ff0d4790
SHAOTEPMHUECKUX PEaAKIIUIX
To o (HedTH, yro €TaH).
25 3.':1rH J;Zzeéieq;l; a aHI():;IOl:O;B:IiFO bubmorexa [JOK
P AR 06.12.2023  https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[Tpaktuyeckas padora Ne 3 o Teme
26 «ITonyuenue u coOrpaHue KHCIOpoaa bubmorexa [JOK
o P posta, 11.12.2023  https://m.edsoo.ru/ff0d4ae?2
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u mpocToe bubnnorexka [JOK
BeniecTBo. HaxoxneHnue B npupoe 13.12.2023  https://m.edsoo.ru/ff0d4dd0
28 ®duznvecKkue U XUMUYECKUE CBOMCTBA bu6mmorexa [IOK
Boziopoja. [Ipumenenne Bogopoaa 18.12.2023 | https://m.edsoo.ru/ff0d4dd0
29 IlonsATHE 0 KMCIOTAX U COIIAX bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
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20.12.2023  https://m.edsoo.ru/ff0d50d2

30 CrniocoObI noty4eHus BOAOPoia B bubnmoreka [JOK
naboparopuu 25.12.2023  https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme

31 «Ilonmydenue u coOMpaHue BOIOPOIA bubmorexa OK

” P POz 27.12.2023  https://m.edsoo.ru/ff0dAf42
U3YYEHHUE €ro CBOMCTB)

32 MonsipHblii 006EM Ta30B. 3aKOH bubnuoreka [IOK
ABoraapo 10.01.2024  https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIHYECTBA

33 BEILIECTBA r'a3a 10 €ro U3BECTHOM bubmorera [JOK

. Y 15.01.2024  https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEILLECTBA WK 00BEMY
Brrunciienus 00EMOB ra3oB 110

34 ABHEHHUIO pPeaKIIMy Ha OCHOBE 3aKOHA bubmorexa HOK
P " peaitt . 17.01.2024  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B

35 ®dusnvecKkue U XUMUYECKHUE CBOMCTBA bu6mmoreka [IOK
BOJIBI 22.01.2024  https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
MHAMKATOpax 24.01.2024  https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiennbie

37 u HI;HaCLIpeHHBIE aCTBOPBI B bubmorexa [JOK

H PacTBOpEL 29.01.2024  https://m.edsoo.ru/ff0d5b40
MaccoBas 10515 BelIeCTBa B pacTBOpE
[TpakTiueckast padora Ne 5 o Teme

38 «IpurorosiieHrE paCTBOPOB C bubnnoreka [JOK
onpeeNEHHON MacCOBOM J10JIei 31.01.2024  https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA

39 KonTponbras padorta N2 o Teme bubmmoreka [JOK
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«Kucnopoa. Bonopoxn. Boga» 05.02.2024  https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccuUKaIus, bubmuoreka [JOK
HOMEHKJIaTypa 07.02.2024  https://m.edsoo.ru/ff0d664e
[TonmydyeHnue 1 XMMHYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa [JOK
12.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHMsI: COCTaB, Kaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa 14.02.2024  https://m.edsoo.ru/ff0d67ca
43 [lony4yeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHUM 19.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa 21.02.2024  https://m.edsoo.ru/ffOdfee2
45 [Tonydyenve u XxuMHu4yeckue cBOWCTBa bubnuoreka [IOK
KHUCIIOT 26.02.2024  https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 CHOCOéLI;) nzi)nyq)eHHﬂ XHMHqZEKHe bubmorexa HOK
. ’ 28.02.2024  https://m.edso0.ru/00ad9474
CBOMCTBA
[Tpaktuyeckas padora Ne 6. Pemenue
47 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuotexa [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKHUX 04.03.2024  https://m.edsoo.ru/00ad9b7c
COCITUHEHUIN»
48 I'eneTnueckas cBsI3b MEKY KilaccaMmu bu6mmorexa [IOK
HEOPTraHUYECKUX COCAMHEHUI 06.03.2024  https://m.edsoo.ru/00ad9a50
49 O06o0menne U cucTeMaTru3aIus bubnmoreka [JOK
3HaHUHI 11.03.2024  https://m.edso0.ru/00ad9cb2
50 KonTponsHas padora Ne3 o teme bubnmoreka [JOK
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"OCHOBHBIE KJIACCHI HEOPTaHHMYECKUX 13.03.2024 = https://m.edsoo.ru/00ad9ela
coequueHui"
[TepBbIie MOMBITKH KIacCUPUKAITTN
51 XHUMHYECKHX 3JIEMEHTOB. IToHsITHE O bubmorexa LOK
' 18.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
[Tepunonnueckuii 3aKoH U
52 ITeproauueckast cucTeMa XUMHYECKUX bubmorexa [JOK
pron 20.03.2024 | https://m.edsoo.ru/00ada52c
sneMenToB [. 1. MenneneeBa
53 Ilepuopl, TPYIIIBL, TOATPYIIIIEI bubmorexa HOK
PHOEL, TPYTHIEL, TOMPYH 01.04.2024  https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnoreka [JOK
snep. M3oTombl 03.04.2024  https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000I0YEeK
55 aToMoB dJeMeHTOB Ileproamueckoit bubmorexa [JOK
proA 08.04.2024 | https://m.edsoo.ru/00adaébc
cucremsl /. 1. MeHaeneeBa
XapakTeprucTUKa XUMHIECKOTO
56 3JIEMEHTA 10 €0 MOJI0KEHUIO B bubnnorexka [JOK
[lepuonnueckoii cucreme /1. U. 10.04.2024  https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenwne [lepuoanveckoro 3akoHa
57 JUISl pa3BUTHS HAyKH U npakTuku. 1. W. bubnnoreka [JOK
MenieneeB — y4€HbIN, IEJAror U 15.04.2024  https://m.edsoo.ru/00ada96e
rpaXTaHUH
58 DJIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XHUMUYECKHX DJIEMEHTOB 17.04.2024  https://m.edsoo.ru/00adaab8
59 HonHas xumudeckas CBI3b bu6mmoreka [JOK



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
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22.04.2024  https://m.edsoo.ru/00adac34

60 KoBasieHTHas nosisipHas XuMH4YECKast 1 bubnmoreka [JOK
CBSI3b 24.04.2024  https://m.edsoo.ru/00adaab8

61 KoBanenTHast HenossipHas XUMUYecKas 1 bubmmorexa [IOK
CBSI3b 06.05.2024  https://m.edsoo.ru/00adaab9

bubmuorexa [JOK
62 CTerens okuCICHIA 1 08.05.2024 https://m.edsogru/OOadae28

63 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 1 bubnnorexa [HOK
peaxkiuu 13.05.2024  https://m.edsoo.ru/00adb076

bubnuorexa [JOK
o4 ORHCTHTEIN H BOCCTAHOBHTEH ! 15.05.2024 https://m.edsogru/OOadbO76

KonTponsHnas pabora Ne4 o teme

65 «CtpoenHue aroma. XUMHUYECKas 1 bubmmorexa [JOK
BN 20.05.2024  https://m.edsoo.ru/00adb486

66 PesepBHblit ypok. O6o01IeHNE U 1 bubnuoreka [IOK
cHUCTeMaTU3aIs 3HaHUI 22.05.2024  https://m.edsoo.ru/00adb33c

67 PesepsHblil ypok. O600111eHNE 1 1 bubnnoreka [JOK
CHCTEMATU3aLNS 3HAHU N https://m.edsoo.ru/00ad9ch2

68 PesepBublit ypok. O60011eHME U 1 bubnuoreka [IOK
cUCTeMaTH3alus 3HaHuH https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE

Ne Hara uudposeie

Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YYeHU S oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypchbl

[Tepnoanueckuii 3aKoH.

1 [Tepuonuueckas cuctema 1 bu6mmoreka [IOK
XAMUYECKUX deMeHToB /1. U. 01.09.2023  https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa LHOK

R 05.09.2023  https://m.edsoo.ru/00adb6h6
MEPBBIX TPEX MEPUOTOB

3 Krnaccudukanusa u HoMeHKIaTypa 1 bubnuorexa [IOK
HEOPraHUYECKHUX BEIIECTB 08.09.2023  https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4eckoi CBSI3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAITINYECKUX PEIIETOK 12.09.2023  https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel no reme

5 11 i 1 1
«[ToBTOpEHue u yrnyOiaeHue 3HAaHHA 15.09.2023
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca

6 Knaccudukanus XuMuueckux 1 bubnnorexka [JOK
peaKkmuii Mo pa3IuIHBIM NMPU3HAKAM 19.09.2023  https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakuuu. [ToHATHE O TOMOT€HHBIX U 1 bubmorexa HOK
PEAE. 22.09.2023  https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX

8 IlonsaTne 0 XUMHYECKOM 1 bu6mmoreka [JOK
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paBHOBecun. DAKTOPHI, BIUSIONINE 26.09.2023  https://m.edsoo.ru/00adc28¢c
Ha CKOPOCTb XUMHUYECKOU PEAKLIMU U
IIOJIOKEHHE XUMUYECKOTO
paBHOBECHs
9 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuorexa [JOK
peakiuu 29.09.2023  https://m.edsoo.ru/00adcade
Teopus 2IEKTPOIUTHUECKON
10 rnccorranuu. CHIbHBIE U cl1a0ble bubmiorexa IJOK
A HHALHH. 03.10.2023  https://m.edsoo.ru/00adcd68
AJIICKTPOJIUTHI
11 HoHHbBIE YpaBHEHUS peaKil bubmmorexa LIOK
P peaxt 06.10.2023  https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHHH B CBETE MPEACTABICHHI bubnuoteka [JOK
00 PIEKTPOIUTUYECKON 10.10.2023 @ https://m.edsoo.ru/00add5d8
IUCCOLIMAIIAN
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTAaBIECHUN 00 Bubmorexa ITOK
best . 13.10.2023 | https://m.edsoo.ru/00add8b?2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 ITonsaTue o ruAPOINU3E CONEH Bubmorexa ITOK
AP 17.10.2023  https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3AIIHS bubnuorexa [JOK
3HAHUH 20.10.2023 | https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Penrenue KkcriepuMeHTaIbHBIX Bubmaorexa LOK
p 24.10.2023  https://m.edsoo.ru/00addbfa
3a1a9»
17 KonrtponsHas padora Ne2 o reme bub6nuorexa [IOK
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«DNEKTPOIUTUUCCKAS TUCCOLIHALTHSL. 27.10.2023  https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMH B PACTBOPAX)»
OO01mas XxapakTepuCTHKA raJlOr¢HOB.
18 XHUMUYECKHE CBOMCTBA HA IIPUMEPE bubmorexa [JOK
PrMEp 07.11.2023  https://m.edsoo.ru/00addfe2
XJIopa
XnopoBogopoa. CojisiHas KUCIIOTA,
19 XHME%CIZI: CIBLoﬁCTBa MOJy4YCHHUE bubmorexa [JOK
> HOIYHE ’ 10.11.2023  https://m.edsoo.ru/00ade104
IIPUMEHECHHE
[IpakTuueckas pabora Ne 2 o teme
20 «ITomyuyeHne COISTHON KUCIOTHI bubmorexa [JOK
YHICHITE COT ’ 14.11.2023  https://m.edsoo.ru/00ade348
u3yueHHe e€ CBOHCTBY
Beruncnenus mo ypaBHEHUSIM
21 XAMUYECKHUX peaKIUii, €CIIH OIMH U3 bubmorexa [JOK
DAL, A 17.11.2023  https://m.edsoo.ru/00ade4ss
peareHTOB J1aH B U30BITKE
99 OO1as xapakTepuCcTUKa SJIEMEHTOB bubnmnoreka [JOK
VIA-rpymmsr 21.11.2023 @ https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(UKALIUN CEPHI.
93 HaxoxneHnue cepsl U €€ COeTMHEHUI bubnnoreka [JOK
B IIpUpOJie. XUMUYECKHE CBOMCTBA 25.11.2023 @ https://m.edsoo.ru/00ade64a
cephl
24 CepoBoziopoj, CTpoeHue, bubnuorexa [JOK
(bu3nyuecKre U XUMHUYECKHEe CBONCTBA 28.11.2023  https://m.edsoo.ru/00ade802
Oxcunpl ceprl. CepHas KUCIIOTA,
25 qmsnzecmlre) u menqecxne bubmmorexa LIOK
. 01.12.2023  https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
26 XUMHUYECKUE PEaKLUU, JIeKAIINE B bu6mmoreka [JOK
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OCHOBE ITPOMBIIINICHHOTO CIIOco0a 05.12.2023  https://m.edsoo.ru/00adec8a
MOJTy4EHUSI CEPHOU KUCIIOTHI.

XUMHUYECKOE 3arpsAI3HEHUE

OKpY’KaloIen cpeibl COeTMHECHUSIMU

cepol

97 Beruucnenue MaccoBoOM J0JIM BBIXO/1a bubmuorexa [JOK
MPOAYKTa PEAKIINU 08.12.2023  https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTeprucTHKa JIEMEHTOB

08 VA-rpynmsl. A30T, bubnuoreka [IOK
pacrpocTpaHeHue B IPUPO/IE, 12.12.2023  https://m.edsoo.ru/00adeea6
(du3nyYecKre U XUMUICCKIE CBOHCTBA
AMMHaK, ero pU3nYecKue u

29 XAMHUYECKHE CBOMCTBA, MOJIYUYCHHUE U bubmorexa HOK

> HOAYH 15.12.2023  https://m.edsoo.ru/00adf004
MIPUMEHEHNE
[IpakTuueckas padora Ne 3 1o Teme
30 «I?IOJ'I [9317( athHaKa W3y4YEeHHUE ero bubmorexa LHOK
ali > YA 19.12.2023 https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubnuoteka [JOK
XHMHYECKHUE CBOMCTBA 22.12.2023  https://m.edso0.ru/00adf306
Hcnonp30BaHnE HUTPATOB U CONEN
aMMOHHS B KQ4eCTBE MUHEPATHHBIX

32 o0peHuiti. XUMHYECKOe bubmorexa HOK
yAODP ' . 26.12.2023  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHMSIMU a30Ta
dochop. Oxcna pochopa (V) u

33 (1)00(%)0 pHaSI KH?H((I))Ta (bq»II)zn(qe)cxne " bubmmorexa [JOK

p ’ 29.12.2023  https://m.edsoo.ru/00adf68a

XHUMHUYCCKUC CBOfICTBa, IMMOJIYYCHHUE



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

38

Hcnonp3oBanue GocgaToB B
Ka4yecTBE MHUHEPAIbHBIX YIOOPEHUH.

bubmuorexa [JOK

34
3arpsisHEeHUE TPUPOIHON CPEbI 12.01.2024  https://m.edsoo.ru/00adfc20
dbocdaramu
VYraepon, pacipocTpaHeHUE B
35 pu E)Je g)mnl?{ecxie 1 XUMHYECKHE bubmorexa [JOK
PUPOAS, 16.01.2024  https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxcunpl yriaepona, ux Gpusndeckue u
36 XUMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJOTUYECKHE MPOOIIEMEI, 19.01.2024  https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcuaoM yriepoaa (1V)
37 VYronbHas KUCI0Ta U €€ COTU bubmorexa [JOK
23.01.2024  https://m.edsoo.ru/00ae006c
[IpakTuueckas padbora Ne 4 o Teme
38 "[losrydeHne yrieKucioro rasa. bubnnorexka [JOK
KayecTBeHHast peakiys Ha KapOoHaT- 26.01.2024  https://m.edsoo.ru/00ae027e
noH"
[TepBoHaYaIbHBIE TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa OK
30.01.2024  https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiIepo/ia
40 Kpemuuii u ero coequHeHHS bubmorexa [JOK
P A 02.02.2024  https://m.edsoo.ru/00ae080a
[TpakTuueckast paborta Ne 5.
41 Pemrenue skcnepuMeHTaNbHBIX 3a7a4 bubnmnoreka [JOK
1o TeMe «BakHelie HeMeTaubl U 06.02.2024  https://m.eds00.ru/00ae0bf2
WX COCIMHCHUS
42 KonrtponsHas padora Ne3 o reme bubnuoreka [IOK
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«BaxkHenme HeMeTauIbl U UX 09.02.2024  https://m.edsoo.ru/00ae0el8
COEIUHEHND)

OO6m1as XxapakTeprucTruKa

XUMHAYECKHAX DJIIEMEHTOB —

43 METaJI0B. MeTanuecKkas CBsI3b U bubmuorexa [JOK
MeTaJuTM4ecKasi KpucTauInaecKas 13.02.2024  https://m.edsoo.ru/00ae103e
pemérka. PU3nYecKue CBOMCTBA
METAJUIOB
XUMUUECKHE CBOMCTBA METAILIOB.

44 DIEKTPOXUMHUUECKUH PsI Bubmorexa ITOK

P N b 16.02.2024 = https://m.edsoo.ru/00ae1156
HaIpPsDKCHUH METAIIIIOB
O61ue cnocoObl MOTydeHHs
MmetaiuioB. CriaBel. Beruucinenus mo

45 aBHEHUSIM XUMHYECKUX PeaKInil Bubmorexa ITOK
P P ’ 20.02.2024  https://m.edsoo.ru/00ae1156
€CJIM OJINH U3 PEareHTOB COJICPIKHT
MIPUMECH

46 IToHsATHE O KOPPO3UU METAIIIIOB Bubmorexa ITOK

PP 27.02.2024 | https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK

47
IHesourEre MeTanbI 01.03.2024  https://m.edsoo.ru/00ae14b2

48 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJTus 05.03.2024  https://m.edso0.ru/00ael14b2

49 [IlerouHO3EMENBHBIE METAIIIBI — bubnnoreka [JOK
KaJablIMU U MarHui 12.03.2024  https://m.edsoo.ru/00ael15e8

50 Baxxueinue coequHEHNUS KaIbIAA bubmaorexa LIOK

A 15.03.2024 | https://m.edsoo.ru/00ael5e8
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O0001IeHYE ¥ CUCTEMATU3 AU

>1 3HAHUUI 19.03.2024
59 JKEcTKOoCTh BOMBI U CIIOCOOBI €€ bubmuorexa [JOK
YCTpaHECHUSA 22.03.2024 = https://m.edsoo.ru/00ae1886
[IpakTuyeckas padora Ne 6 o Teme
53 "YKEcTKoCTh BOJBI M METOIEI €6 bubnmorexa LOK
" 02.04.2024  https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubnuorexa [JOK
>4 AdromHiiit 05.04.2024  https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [JOK
THAPOKCH]IA 09.04.2024 | https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
o Keneso 12.04.2024  https://m.edsoo.ru/00ae1d86
57 Oxcuipl, TUIIPOKCUIBI U COJIU XKeye3a bu6mmoreka [JOK
(1) u xene3a (1) 16.04.2024  https://m.edsoo.ru/00ae35e6
58 O06001IeHNe U CUCTEMATU3 AT
3HAHUH 19.04.2024
ITpakTuueckas padora Ne 7.
59 Pemrenne skciepUMEHTANIBHBIX 3a1a4 bubnnorexka [JOK
1o TeMe «BaxkHelie MeTauibl U UX 23.04.2024  https://m.edsoo.ru/00ae3de8
COCJTMHCHH S
Beruncnenus mo ypaBHEHUAM
XUMHYECKHUX PEaKIIHid, €CIIK OJIUH U3
60 peareHToB J1aH B U30BITKE UITU bubmmorexa [TOK
26.04.2024  https://m.edsoo.ru/00ael750

COACPIKUT MPHUMECH. Brrunciaenus
MacCOBOM J0JIHY BEIXOJa MMpoOAYKTa
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peakiumn
61 O06o001IeHNe U CUCTEMATU3AIIHS 1
3HAHUI 03.05.2024
KonrtponsHas padora Ne4 o reme
62 «BaxuHenme MeTauibl 1 UX 1 07.05.2024
COETUHEHUS»
63 BemecTBa u maTepuaisl B 1 bubnnoreka [JOK
TOBCETHEBHOM KU3HH YEIOBEKa 14.05.2024  https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE 1 bubnnoreka [JOK
OKpY’Karollen cpebl 17.05.2024  https://m.edsoo0.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnnorexa [HOK
AKOJIOTUYECKUX TTPOOIeM 21.05.2024  https://m.edsoo.ru/00ae4270
66 PesepBHblil ypok. O6006111eHNE U 1 bubnuoreka [IOK
CHUCTEMATH3AINI 3SHAHUN 24.05.2024 | https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/00adb33c
68 PesepubIiil ypok. O6006111eHIE 1 1 bubnuoteka [JOK
cucTeMaTu3anus 3HaHUN https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHUAJIBI JIUISI VUEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBerienne»
» Xumust, 9 kimacce/ IN'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

AxknmonepHoe obmectBo «M3aarenberBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

Xumus, 8 knace/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxkrmonepHoe o6miectBo «M3narensctBo «lIpocBemienue»

* Xumus, 9 knacc/ 'adpuensa O.C., OctpoymoB WU.I'., Cnagkos C.A.,

AxknmonepHoe obuectBo «M3aarenbetBo «lIpocBemienne»

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
1. Interneturok.ru2. Videouroki.net3. Resh.edu.ru 4. Infourok.ru 5.

Rosuchebnik.ru, bubdmuorexa [JOK



44



