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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuu [Oa€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IpPOrpamMMbl MO XUMHHU, OMPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, OMNpeaeNseT BO3MOXHOCTH IMpeaMeTa Uit
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATETbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAIICHUIIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEH i1 CaMOpa3BUTUSI U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEICKUX YMEHHUM, HEOOXOJMMBIX KakK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yYarOIMnXCs;
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CrIoCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aIalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAyKH XUMUH Ha ONpeAeIEHHOM dTane eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMHH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTaHU30BaHbl MO MPHUHIIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromMy, BBITIONHSAS (GYHKIUM OOBSICHEHHS U MPOTHO3UPOBAHUSA
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX mpeAMeToB: «OKpyKalomuil MUpY,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAUT (HOPMUPOBAHKWE 3HAHWK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAaHUN — BaKHEUIHX (paKTOB, MOHATHM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B
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OpUOOIIEHNH K HAayYHBIM METOJaM I[IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH W PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHWH B YYEOHO-IIO3HABATEIIbHOM M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (¢$opMUPOBAHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJarommxcss K CaMOCTOSTEIbHON MMO3HABATEIbHON JESATEIbHOCTH, HAaYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMONO3HAHUS, KIIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o00meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IrPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSICHATH U OICHUBATh SIBJICHUS
OKpY’KaOIlIer0o MHUpa, MCIOJB3ysl 3HAHUS U OIBIT, MOJYYCHHbIE MPH H3y4YEeHUU
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIeco00pa3HOro MOBEACHHUS B OBITY M TPYAOBOM JEATENbHOCTH B LEIIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpO(uUiIs U HampaBlIE€HHOCTU JajbHEHIIero
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHWMHW Ha YpPOBHE
OCHOBHOTO 00111ero oOpa3zoBanus, coctaBisier 168: B 8 kimacce — 68 yacoB (2 yaca
B Henelto), B 9 kiacce — 102 yaco (3 yaca B HEJEIO).
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COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HaHWUS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHTENbHAsE aTOMHAas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlectBa. Pacu€rel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIIA
meau (1) mpu HarpeBanuu, B3aumoieicTBre xkene3a ¢ pactBopom cosd meau (II),
U3Y4YCHUE CIOCOOOB PA3JICJICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenuwe xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
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MOJIYYCHHUST KHUCTIOpoJa B JIA0OpaTOpHUM H MPOMBINIIEHHOCTH. KpyroBopot
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — anemeHT m mpocrtoe BemectBo. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boabl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuHeHui. Oxcunbl. Knmaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HomeHknatypa ocHoBaHmid. PU3MYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coneil. @U3NYECKUe U XUMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHUE MW M3YYCHUE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojehncTBiue Bojoposa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOI'O BEIIECTBA, B3aWUMOJECHUCTBUE BOABI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),
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WCCIIeIOBaHNE O0pa3loB HEOPTraHWYECKHX BEIMIECTB Pa3IMYHBIX KJIACCOB,
HaOJIFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KHUCIOT W IIEIIOYECH,
u3ydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/ad N0 TeMe «BaXHeWlme KiIacchl HEOPTraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3ytoT aM()OTEpPHBIE OKCHIBI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [leproanueckasl cucteMa XUMAYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Onexkrponsl. CtpoeHne
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTM H3MEHEHUs paanyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHasT W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemmnuie ceasu
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Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH WM3YyYEHHM XMMHHM B 8 Kjacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHHE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHSTHS: HAay4HbIN (akT, TUNoTes3a, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUECKUIN 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpandbl, TOPHBIE MOPOJIBHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPUOJOB, Kalaus, KaIblUsi U HX
COCMHEHUNM B COOTBETCTBHMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukanuys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MpU3HaAKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHECHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[TonsiTue 0 cKOpOCTHM XUMHUYECKOW peaknuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

pPaBHOBCCHA.
OKI/ICJ'H/ITGJ'H:HO—BOCCTaHOBI/ITCJ'II)HI)Ie pCaKuuu, BHCKTpOHHHﬁ 6aJ1ch
OKHMCJIHUTEIILHO-BOCCTAHOBUTEIBHOU PCaAKINU. CocraBienue ypaBHCHI/Iﬁ
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OKHCIIUTEIIbHO--BOCCTAHOBUTENbHBIX ~PEAaKIUd C HUCIOJb30BAaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DJIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpalll€éHHbIE HWOHHBIE YpaBHEHUs peakiuid. CBOICTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuyeckuii IKChepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BENIECTB, MpOLECCAa JUCCOUMALMU KHCIOT, IIEIOYed U COJeH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUN
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHrne U (PU3NUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHMe XJIOpUIbl U HX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKHEe CBOMCTBA. OKCHUIBI CEpbl KaK MPEIACTABUTEIIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcIoThl. COMM CEpHON KUCIIOThI, KAYECTBEHHAs PEaKLIUs Ha

[okymMeHT co3aaH B anekTpoHHon chopme. Ne 146 ot 01.09.2023. UcnonHuTens: ManHynnuH P.P. r.I’BJTEKTPOHHbIﬁ
CtpaHunua 9 n3 47. CtpaHnua cosgana: 29.09.2023 14:52 =¥ TATAPCTAH



cyiabdaT-uoH. Haxoxnenue ceppl U €€ COSAMHEHHM B MpPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKHUCIEHHUS. A30T, pacnpOCTPaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
bu3nYecKue 1 XUMUYECKHUE CBOMCTRBA, TOJydeHne u mpuMeHeHue. Coam aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIM aMMOHHMS B KaueCTBE MHUHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MOAU(UKAIIMKM, PACIPOCTPAaHEHUE B MpuUpojae, (U3NUYECKUE U XUMHUYECKHE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha >KUBBIE OPTraHU3MBI,
MOJIyYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumoresa riao6anbHOr0 TMOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojayyeHue W TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHaUaIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKTBl UX TepepaOOoTKu (OEH3WH), WX POJb B OBITY W IPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

Kpemnuii, ero ¢usumyeckue W XUMHUYECKHE CBONCTBA, IOJyYEHUE W
npumeHenue. CoenuHEeHHs KpeMmMHHs B mpuponae. OOmme mnpeacTaBieHus 00
okcuae kpemHusa (IV) u kpemuueBoi kuciore. CHIMKAThl, UX HCIIOJb30BAHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTeIbHbIE MaTepHallbl: KepaMuKa,
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CTEKJIO, IIEMEHT, 0eTOH, xene300eToH. [IpobmemMpl 6€30MacHOTO MCIOIh30BaAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTPAKAIOIMNE (PU3NUECKHE W XUMHUYECKHE CBOMCTBA
rajJoreHOB M HX COCIWHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUATIOB), HAOMIOICHUE TIpoliecca OOYTIIMBaHUs caxapa IMoJj JACHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON PEaklMK Ha Cyab(dar-
WOH W HaOJIOJIeHWEe NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3HMUECKHUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uoOH U M3yUYCHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYE€HHE MPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE HSKCIEPUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u ctpoeHusi arToMoB. CTpoeHue MeTauioB. MeTtaminyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CIOCOOBI TIONTy4eHHUs] MeTauioB. [loHATHE O KOppPO3WM METAIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1
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TUJIPOKCUIBl HaTtpusi W Kanuda. [IpuMeHeHHWe MIeNOYHBIX METaIOB W HX
COCIUHCHUM.

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

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoEHHE atoma, HaXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoxJacHUE B mpuponec. Duszmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (11) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, H3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3HMH  METALIOB  (BO3MOXKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPH3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xeneza (III), mequ (I1), HaGnrOAEHNE W OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mescnpeomemmnbnie ceasu
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Peanuzamus MeXnpeIMETHBIX CBSI3ed NMpU HM3YYECHHUH XMMHH B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TMOHATUH, SBJSIONINXCS CUCTEMHBIMHU JJISI OTJECIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHHE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAITNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOIJIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, IPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBAaTbCS CUCTEMOW TMO3UTUBHBIX IIEHHOCTHBIX OpPUEHTAUMU U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTU BIANETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABJICHNUS] O COLUMAIBHBIX HOPMax M MNPABWIAX MEXIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3a]lay, BBIMOJHEHUH XHUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY [ TIOHUMAaHMSI CYIIHOCTH HAYYHOW KapTUHBI MUpa, TIPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBIICHHM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN
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JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CPEICTBAMH HWHGOPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOY4YeHHUI0 U TMO3HaHWIO, JI0O003HATEIHHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEaIbHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOJKEHUS 00pa30BaHus C YUYETOM JIMUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHME LIEHHOCTU COOJIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEIOM, IS MOBBIIICHHUS
YPOBHSI  DKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIBb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM
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HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4EOHOU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HaHUMU: PACKPBIBATh CMBICT XHUMHUYECKHX MOHATHU (BBIICIATh UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTAMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJIENIN, UCTIOJIb3yEeMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBIABIATh M XapaKTEPU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUS:

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

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOJoaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPNPETHUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHHE MPUMEHSATh Pa3IUYHbIE METOJbl U 3aIpOChl MPHU MOUCKE U O0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJBb30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U aHAJIM3UpoBaTh B Ipolecce Yy4eOHOM U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTb BONPOCHl (B XOA€ Juajora W (MiIM) JUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W IMCBMEHHBIX TEKCTax; JeJIaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEOBAaTEIbCKOM  JEATEIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTaTa 3asBICHHOW IIE€JH, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIFOT: OCBOEHHBIE OOYYalOIIMMKCS Hay4dHbIE 3HAHUS, YMEHUS U CHOCOOBI
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NeUCTBUM, crenupudecKkue s TpeAMETHOW o0mact  «XUMHS», BHIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XAMHUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peakius, KiacCUuPUKalus peakiuid: peaxkiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON Ah(EKT peakiumy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasi CBs3b, MOJSPHAs U HEMOJSIpHAsh KOBAJICHTHAsl CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (Qopmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynmna (b-rpymnma)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
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XUMUYECKHUX DJIEMEHTOB (COCTaB W 3apsij spa, 001Iee 9ucio JIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

e KJIACCH(PUIIUPOBATh XMUMHUYECKHE DJIEMEHTHI, HEOPTaHUUYECKHUE BEIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTEpPHU30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHUE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

e BBIYUCIISITH OTHOCHUTCIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e TPUMEHATH OCHOBHBIC OTICPAIMHA MBICIUTEIHLHON JCSITCIBHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3y4YEHHUs CBOICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCITHUPOBAHHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIEAOBaTh TMpaBWJIaM  TIOJB30BaHUS ~ XMMHUYECKOW  TOCYAOM U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYCHUIO W COOUPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;takmyc, dhenondraient, METUIIOPAHXK U JIPYTHE).

K xonIy o0yueHus B 9 Kj1acce npeJIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PacKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TOHSATHH: XUMHYECKUUN
DJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, IPOCTOE BEIIECTBO,
CJIOKHOE BEIIECTBO, BaJICHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTD, CTEICHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJICKTPOJIUTHI, JJIEKTPOIUTHYECKAsT UCCOIUAIUS, PEAKIIMU HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U
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HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTaJuInuecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKUX TMOHITUH H
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

e HCIOJb30BAaTh XHMUYECKYIO CHUMBOJMKY JJI COCTaBJICHUS (HOpMYT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

e OIpPEIETSATHh BAJCHTHOCTh U CTETNICHb OKUCIICHUSI XUMUUYECKUX IJIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopmysiaM, BUJ XUMHUYECKOM
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpbiBaTh cMmbIca Ilepuonnueckoro 3akonHa JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
pa3nivyath TMOHSTHS «rJaBHas mnoAarpynna (A-Tpynma)» u «moOouyHas
noarpymnmna (b-rpynma)», manbie u OOJbIIME NEPUOIbl, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

e KJacCUPUIIMPOBATH XMUMHUYECKHUE AJIEMEHTHI, HEOPTAaHMYECKHUE BEILECTRA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIJIOBOMY 3P hEeKTy, MO0 U3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

e XapakTepu3oBaTh (OMHUCHIBATH) OOIIME U CHEHUPUUYECKUE XHUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMHl MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

e COCTABJSITh YPaBHEHUS HJIEKTPOJUTUYECKOM JUCCOLMALMM  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO
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oOMeHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;

e TIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIUHCIATH OTHOCUTENBHYIO MOJIEKYJISAPHYIO W  MOJSPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e CcOONIOAATH  TpaBWIA  MOJB30BAHMS  XUMHUYECKOM  TOCyqoll U
7a00paTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

e TMPOBOJWUTH  PEAKIMH, TOATBEPKIAIONINE  KAYSCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPHUI-, OpOMU/I-,
uonua-, kapbonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

e TPUMEHATH OCHOBHBIE OTIEPAIMH MBICIUTEIHHOU NESITEIILHOCTH — aHaJu3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHe, MOJCIMPOBAHUE, SKCIEPUMEHT (peaabHbIM U

MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 0 ) bubmuoreka [IOK

’ MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢

YyeoBeKa

12 BertectBa 1 xuumudeckue 15 1 0 bubnunoreka LIOK

' peaxImu https://m.edsoo.ru/7f41837¢

Uroro no pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonsitue 6 0 0 bubmmnoreka HOK

' 00 okcHIax https://m.edsoo.ru/7f41837¢
) Bonopoa.Ilonstue o kucnorax g 0 1 bubnmorexa LIOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmmoteka IIOK

' OCHOBaHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 1 | 1 bubnuotexa [JOK

’ HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

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

Xumuuyeckas ¢cBsi3zb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu

[okymeHT co3aaH B anekTpoHHon chopme. Ne 146 ot 01.09.2023. UcnonHuTens: ManHynnvH P.P.
Ctpanuua 22 n3 47. Ctpanuua cosgara: 29.09.2023 14:52

r' IIEKTPOHHBIA
=¥ TATAPCTAH


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

Ilepronnueckuii 3aKOH U

I[TPOT'PAMME

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dJ1eMeHToB JI. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIUTENBHO- 8 bubmorexa HOK

https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 2 | 0 bubmmoreka [JOK
' OCHOBHBIX pa3/IeioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX . 0 0 bubnnoreka [JOK
' peakimit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLINALIHS. 14 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 29
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO0mas XxapakTepuCTUKa XUMHUUECKUX 6 0 ) bubmuoreka [IOK
' anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 10 1 0 bubmmorexa [TOK
) PYIIBL. £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
23 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 10 0 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mas XxapakTepuCTUKa XUMHIECKIX
2.4 sanemeHToB [VA-rpynmnsl. Yriepon u 12 1 2 Bubmmorexa [IOK
’ . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Uroro no pazgeny 38
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Pa3zgen 3. MeTauibl M HX COeIMHEHUA

bub6nmoreka [IOK
.1 7
3 Obmme cpoiicTra MeTaLIOB > https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B 7 1
3 aXKHEHUIIe MeTaJUIbl U UX COCIUHCHUS 8 hitps://m.cdsoo.ru/ 7412636
Hroro no pazgeny 23
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BemecTtBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
’ B p https://m.edsoo.ru/7f41a636
[ToBTOpeHUE 6
Htoro no pazneny 9
PesepBHOE BpeMs 3 buGnuorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC
KonuyecTBo yacos
Ne Hara DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka KonTposibHbIe IIpakTuyeckue
n/n Bcero U3y4YeHUus o0pa3oBaTe/bHbIC PecypChl

padoThI padoTshI

Paznen 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
XuMusi — BasKHasi 00J1aCTh €CTECTBO3HAHMS M MPAKTHYECKOM 1eSITeJIbHOCTH YesioBeka (5)

IIpenmer xumuu. Ponb xumun

1 B JKHU3HHU 4yeoBeKka. Tena u 1 0 0 1 Heq ceHT buGnuorexa [IOK
’ 8 https://m.edsoo.ru/ff0d210c
BEILIECTBA
Ilonsarue o MeTomax bubmuoreka [{OK
2 1 0 0 1 "Hex ce
NO3HAaHUA B XUMHUH HEA conT https://m.edsoo.ru/ff0d227¢

[TpakTuueckast paborta Ne 1

«[IpaBuna paboThI B
bu6nmorexa LIOK

.. 1 5
3 1abopaTOpUM U MPUEMBI 0 0 HEJ CEHT hitps:/m.cdsoo.ru/f0d23dc

oOpaitieHus ¢ 1abopaTOpHBIM

000pyT0BaHUEM
Yucreie BelecTBa U CMECH. bubnmorexa LIOK
4 . 1 0 0 2 HeJ CCHT
Cnioco0nI paznieneHus cMecein https://m.edsoo.ru/ff0d26ca

[TpakTuyeckas padora Ne 2

«Paznenenue cmeceii (Ha but6mmorexa [IOK
5 1 0 0 3 Hep CeHT
[IPUMEPE OYUCTKHU https://m.edsoo.ru/ff0d28c8
MOBAapPEHHOM COJIN )»
BemecrBa n xummnueckue peakuuu (15)
bu6nmnorexa LIOK
6 ATOMBI H MOJIEKYJIBI 1 0 0 3 Hex CeHT
Y https://m.edsoo.ru/ff0d2a6¢
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XUMHUYECKHE IIEMEHTHI.
7 3HaKk# (CHMBOJIBI) 4 Hex CeHT bubmmorexa [IOK
8 https://m.edsoo.ru/ff0d2be8
XUMHYECKHUX DIIEMEHTOB
IIpoctsle U cnoXKHBIE bubnuoreka [JOK
8 4 Hex ceHT
BEILIECTBA https://m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJIEKYJISIPHOE bubnmnoreka HOK
9 1 He OKT
y4yeHue https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB. XUMHUYECKas
10 dbopmyna. BaneHTHOCTD 1 Hex okT bubmmorexa [IOK
pMyIa. A hitps://m.edsoo.ru/ff0d2eac
aTOMOB XHUMHYECKUX
3JIEMEHTOB
OTHOCHUTENbHAs aTOMHAs
11 Macca. OTHOCHUTEIILHAS 2 HeJl OKT bubmorexa HOK
' a https://m.edsoo.ru/ff0d323c¢
MOJIEKYJIIpHas Macca
MaccoBas 10511 XMMHYECKOTO bubmmoreka [IOK
12 2 HEeJ OKT
JJIEMEHTa B COSAUHECHUN https://m.edsoo.ru/ff0d350c
KonunuectBo BemiecTna. bubnmorexa LIOK
13 3 Hed OKT
Monb. MonsipHas macca https://m.edsoo.ru/ff0d5230
duznyeckre U XUMHUUECKIE
14 SIBJICHUS. XUMHUYecKas 3 HeIl OKT bubmmorexa HOK
’ 4 https://m.edsoo.ru/ff0d37fa
peakuus
[Ipu3naku n ycnoBus
15 OPOTEKAHUS XUMHYECKHUX 4 Henm OKT bubmmorexa TIOK
p . a https://m.edsoo.ru/ff0d3al6
peakuuit
3aK0oH COXpaHEHUsI MaCcChl
16 BENIECTB. XUMHUUECKUE 4 HeJ OKT bubnnorexa [IOK
B ' a https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
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I uemeepmo — 16 uacoe
Brraucnenns kojamdecTna,
MAaccChl BeIllecTBa 10 Bubmmnorexa [IOK
17 1 0 0 2 HeJ HOSI0 a
YPaBHEHUSAM XUMUUYECKUX https://m.edsoo.ru/ff0d5708
peaKuuit
Knaccudukanmst XumMuaeckux
eaKIui (CoeTMHEHNS, bu6nmoreka [IOK
18 p ( 1 0 0 2 HeJ HOSI0 a
pasiioxeHus, 3aMeIeHus, https://m.edsoo.ru/ff0d3{34
obMmeHa)
M. B. JlJomoHOCOB —
6HBII-YHIIUKIIONEIUCT. bubnuoreka IIOK
19 yi H a 1 0 0 3 Hex HOS0 s
O06o061IEHNE U https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHui
KonrponsHas padora Nel o
20 TEME l?(Bemechcl;a u 1 1 0 3 Hexr HOSO buGnuorexa [IOK
https://m.edsoo.ru/ff0d4290
XUMUYECKHUE PEAKIIM
Pasnen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
Bozayx. Kuciaopoa. Ilonsitue 00 okcupnax (6)
Bo3ngyx — cMmech ra3os.
CocraB Bo3nyxa. Kuciopo, bubmnorexa [IOK
21 yx po 1 0 0 4 gen HOSIO 3
— DJIEMEHT U IIPOCTOE https://m.edsoo.ru/ff0d448e
BemecTBo. O30H
Dusnueckre 1 XUMUUECKHE
CBOMCTBA KMCJIOPOJIa
22 (peakiuu OKUCIICHUS 1 0 0 4 gex HOSIO bubmmorexa TIOK
P ’ https://m.edsoo.ru/ff0d4614
ropenue). [Touarue 06
OKCHIax
23 Crioco0sI ToTy4eHUS 1 0 0 5 Hen HOSIO bubnuoteka [JOK
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KHCJIOPO/ia B JIAOOPATOPUH U https://m.edsoo.ru/ff0d497a
IIPOMBIIIJICHHOCTH.
ITpumeHeHne kucaopoa

TemnoBoii a3 ekt

XUMHYECKON PEAKIIUH, BuGmorexa LOK

1
24 MOHSITUE O TEPMOXHUMHUYECKOM 0 0 5 "Hen HOAO hitps//m.cdsoo.ru/f0d4790

YpaBHCHHH, DK30- U
OHAOTCPMHUUYCCKUX PCAKIUAX

Tonnuso (He(Th, Yroiab U

eTaH). 3arpsi3HEHUE b K
’5 MeTaH). 3arpsi3HeHU 1 0 0 | Het 1ieK nomuoreka 11O
BO3/yXa, CITOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MPEIOTBPALICHHS
[TpakTudeckas padora Ne 3
o teMe «[lonmyuenue bub K
26 10 TEM JIy4€HHE U 1 0 1 | Hex ex nosmotreka 1O
coOMpaHue KUCIOPOoa, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHUE €r0 CBOMCTBY»
Bopopoa.llonsitue o kucsaorax u couasx (8)
Bonopon — siieMeHT u
HOPOA bubmmoteka IIOK

27 IIPOCTOE BELIECTBO. 1 0 0 2 HeJ ek

https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B mpuponae

dusnyeckue 1 XUMUYECKHE
bubmmoteka IIOK

3 . ) 2
28 CBOYCTBA BOZOPOAA 0 0 HEAACK https://m.edsoo.rw/f0d4ddo

IIpumenenue Bogoponaa

but6mmorexa [IOK
29 ITo € 0 KHCJIOTaX u CO 1 0 0 3 Hen ek
FUTTHE O KHCTOTax H COIIx ala https://m.edsoo.ru/ff0d50d2
CrrocoOBI TOJTYYEHHS B K
30 v | 0 0 3 Heyt ek nommorexa O
BOJIOpO/Ia B JTaOOpaTopuu https://m.edsoo.ru/ff0d4dd0
31 [IpakTuyeckas padora Ne 4 1 0 1 4 Hen ek bubnmnorexa [JOK
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o teMe «llonmyuenue u https://m.edsoo.ru/ff0d4{42
cobupaHue Boaopoaa,
M3yYEHHE €r0 CBOMCTBY
MonspHblii 00bEM Ta30B. Bbubnnoreka IIOK
32 P 0 0 4 nex gex 1
3akoH ABorazpo https://m.edsoo.ru/ff0d542¢
ITuemeepmo — 16 uacos
Brruncienus o0néma,
KOJINYECTBA BEILIECTBA r'a3a Mo bubnuorexa [IOK
33 0 0 2 HE SIHB
€ro U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIECTBA UITH 00bEMY
Brruucienus o0bEMOB ra3on
10 YPAaBHECHHUIO PEaKIIUX Ha b K
34 yp p “II 0 0 2 HeJt SHB noanoreka 11O
OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B
Bopna. PactBopsbl. [lonsitue 06 ocHoBanusx (5)
DOu3nYeCKrue U XUMUYECCKHE bubmnoreka IIOK
35 . 0 0 3 Hen SHB nosmotexa Il
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanui. [lonsitue bubmuoreka [IOK
36 0 0 3 Hen SHB
00 UHIUKaTOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTes.
Haceimennsie u
37 HCHACKIIIICHHBIE PACTBOPEI 0 0 4 Hen SIHB bubmmorexa [TOK
B p PBL. g https://m.edsoo.ru/ff0d5b40
MaccoBas 1o BeliecTBa B
pacTBope
[TpakTiueckas pabora Ne 5
o TeMme «IIpurorosieHue b K
38 P . 0 1 4 Hen sHB nommorexa [0
pacTBOPOB C OMPENETEHHON https://m.edsoo.ru/ff0d5Seba
MacCOBOH JoJIeH
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pacTBOPEHHOTO BEILLIECTBA»
Kontponbnas pabora Ne2 mo
39 teme «Kucnopoz. Bogopo 1 1 0 5 Hen SIHB bubmmorexa [TOK
POA. BOROPOL. A https://m.edsoo.ru/ff0d6342
Bona»
OcHOBHBIE KJIACChI HEOPraHuYecKux coequnenmi (11)
OKCHUJIBI: COCTaB, Bu6 LIOK
noIMoTEKa
40 , 1 0 0 1
Kaccupuiai Hen ges https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tonyuyenue n xummudeckue
CBOMCTBA KUCJIOTHBIX, bubmuoreka [{OK
41 1 0 0 2 Hen de
OCHOBHBIX U aM(POTEPHBIX Hen pen https://m.edsoo.ru/ff0d664e
OKCHIOB
OcHOBaHHUsI: COCTaB, Bu6 110K
noIMoTeKa
42 1 2
KnacenuKanys, 0 0 HEL QOB ibs://m.cdsoo.ru/f0d67ca
HOMEHKJIaTypa
ITony4yenue u XuMHU4ECKUE bubmmnoreka HOK
43 1 0 0 3
CBOMCTBA OCHOBaHUU Hen ben https://m.edsoo.ru/ff0d67ca
KucnoTsr: cocTas, B LIOK
nOIMoTEKA
44 1 0 0 3
KacenpuKanus, Hex ges https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
[lonyuenue u xumMnyeckue bubmuoteka [IOK
45 1 0 0 4
CBOMCTBA KUCJIOT Hex ges https://m.edsoo.ru/ff0dfee2
Conu (cpenuue):
HOMEHKJIaTypa, CIIOCOObI bubnunorexa LIOK
46 1 0 0 4 nen den
MOJIy4YEHUS, XUMAYECKUE Ak https://m.edsoo.ru/00ad9474
CBOICTBA
[IpaxTuueckas padora Ne 6. bu6muoreka [IOK
47 1 0 1 5
Pemenue Hen (e https://m.edsoo.ru/00ad9b7c
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SKCIICPUMCHTAJIbHBIX 3a/1a4
1o TeMe «OCHOBHBIE KJIACChI

HEOPraHUYECKHUX
COEIUHEHUI)
I'enernueckas CBA3b MEXKIY
1 Hen bubnunorexa LIOK
48 KJIJacCaMM HEOPraHUYECKUX
N MapTa https://m.edsoo.ru/00ad9a50
COCTMHCHU I
O6o0meHue u bubmuorexa [JOK
49 . 1 Hen mapta
CHUCTEeMaTHU3alus 3HaHUU https://m.edsoo.ru/00ad9cb2
KonTponbnas pabota Ne3 no
50 Teme "OCHOBHBIE KJIaCChI 2 Hen bubmuoreka [{OK
HEOPraHUYECKUX MapTa https://m.edsoo.ru/00ad9¢1a
coeMHeHUM"

Pasznea 3. [lepuoanueckuii 3axon u [lepuogudeckas cucrema xummuueckux 3j1emMenToB /. U. MengeneeBa. CTpoenne aToMOB.
Xumuyeckasi ¢Bsizb. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE PEeAKIIUT

IMepuoanueckuii 3axon u [lepuoanueckas cucrema xumuueckux 3jiemenToB /. U. MenaesneeBa. Ctpoenue atoma (7)

IlepBble MONBITKH

51 KJIaCCU(PUKAIUU XUMUYECKUX 2 Hex bubnmorexa LIOK
a1eMeHTOB. [lonsaTue o MapTa https://m.edsoo.ru/00ad9ffa
rpynnax CXOJIHbIX JIEMEHTOB
Ileproauueckuii 3aK0H U

5 [lepnonnueckas cucrema 3 Hen bubnmorexa LIOK
XUMHYECKHX d3i1eMeHTOB /[1. 1. MapTa https://m.edsoo.ru/00ada52¢c
Menneneena

53 Ilepuonsl, rpymisl, 3uen bubnuoteka [JOK
MOATPYIIIIBI Mapra https://m.edsoo.ru/00ada52c
Ctpoenue atomoB. Coctas bu6muoreka [IOK

54 1 Hen anp
aTOMHBIX sA1ep. M3oTomnsl https://m.edsoo.ru/00ada342
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11T yemeepmo — 22 uaca

CtpoeHue 3JIeKTPOHHBIX

000JI09€K aTOMOB JIEMEHTOB bubmuorexa [IOK
55 . 1 0 0 1 "en amp
IIepuonnueckont cucremsl /. https://m.edsoo.ru/00ada6bbc

. MenneneeBa

XapakTepucTuKa

XUMHUYECKOT0 DJIEMEHTA 110
bub6nmoreka [IOK

56 €ro IMOJIOKEHHUIO B 1 0 0 2 "Hen amnp hitps-//m.cdsoo.rw/00adag24

[Iepnoanueckoii cucreme /.
N. Menneneesa

3HaueHHuE HepI/IOI[I/I‘leCKOFO
3aKOHa UIsA Pa3BUTHA HAYKU U

57 npaktuku. J[. 1. Mennenees 1 0 0 2 "Hen amp bubmmorexa [IOK

https://m.edsoo.ru/00ada96e

— Y4€HBIN, NeAaror u
rpakx1aHuH

Xumnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBUTEIbHbIC peakuuu (8)

DIEeKTPOOTPULIATETLHOCTh

bubmmoteka IIOK
58 aTOMOB XMMHYECKHUX 1 0 0 3 Hen ann
Laip https://m.edsoo.ru/00adaab8
3JIEMEHTOB
bubmmoteka IIOK
59 HMonnag xumudeckas CBA3b 1 0 0 3 Hep a1
sLanp https://m.edsoo.ru/00adac34
KoBanenTnas nonspuas bubmnorexa [IOK
60 P 1 0 0 4 wen anp 1
XUMHYECKas CBSI3hb https://m.edsoo.ru/00adaab8
KosanenTHas HemonsapHast Bubnuoreka IIOK
61 P | 0 0 4 wep ap 1
XUMHYECKas CBSI3hb https://m.edsoo.ru/00adaab9
bubnunorexa LIOK
62 CreneHs OKUCIEHUS 1 0 0 1 Hen mast
4 https://m.edsoo.ru/00adae28
63 OKHUCIUTENBHO- 1 0 0 2 Heq Mas bubmuorexa [IOK
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BOCCTaHOBUTEJIbHBIE PEAKLIUU https://m.edso0.ru/00adb076
OxucnuTenu u bubnuorexa [JOK
64 BOCCTaHOBUTEIINU ! 0 0 2 nen mas https://m.edsoo.ru/00adb076
Kontponbnas pabora Ne4 mo
65 TeMe «CTpoeHne aToMa 1 1 0 3 Hex Mast bubmorexa [IOK
P ' A https://m.eds00.ru/00adb486
XumMudeckas CBSI3b»
PesepBHBIi ypOK.
bubnunorexa LIOK
66 Obobmenne n . I 0 0 3 Hen Mas https://m.edsoo.ru/00adb33¢c
CHCTEMAaTU3alusl 3HaHUH
PesepBHBII ypOK.
bubnuoreka [{OK
67 0600 1 0 0 4
ObHCHHE 1 . Hea Mas https://m.edsoo.ru/00ad9cb2
CHCTEeMAaTU3alys 3HaHUI
PesepBHBIil ypok. o 10K
HOINOTEKA
1 4
68 O6obmenme u § 0 0 HEAMAT 1 1 ps://m.edsoo.ru/f0d61c6
CHCTEeMAaTU3alys 3HaHUH
1V uemeepmso — 14 uacoe
OBIIEE KOJIMYECTBO YACOB 68 4 4
110 I[TPOI'PAMME
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9 KJIACC

KosanuyecTBO 4acoB JJIeKTPOHHbIE
New/m  Tema ypoka Konrpoanneie IIpakruueckue Aata wHppopbIe
Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI pecypen
IToBTOpEHuUe M yriydJjieHue 3HAHNH OCHOBHBIX pa3/iesioB Kypca 8 kiacca (8)
[Iepnonrueckuit 3aKoH.

1 [lepuonuueckast cucrema | 0 0 1 nen bubnnorexa [JOK
XUMHYECKHX 31eMeHTOB /1. H. CEHT https://m.edsoo.ru/00adb59¢
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHYECKUX 3JICMEHTOB 1 0 0 1 ren bubmorexa HOK

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

3 Kiaccudukanust 1 HOMEHKIIaTypa | 0 0 1 Hen bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB CEHT https://m.edsoo.ru/00adb7e2

4 Buapl xuMuueckoil CBSI3U U THIIBI | 0 0 2 Hen bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK CEHT https://m.edsoo.ru/00adbac6

5 OCHOBHBIE KJIACChl HEOPTAHUYECKUX | 0 0 2 Hen bubnuotexa [JOK
COCIMHEHUN: UX CBOMCTBA. CEHT https://m.edsoo.ru
PacueTsl Mo XUMHYECKUM
ypaBHeHUsM. Pemenue 3a1a4 Ha

6 BBIUMCJICHHE MACChI WU 00beMa | 0 0 2 Hen
MPOJIYKTa PEAKIIUH 110 U3BECTHOU CEHT
Macce MM 00beMa UCXOIHOTO
BEILIECTBA, COAEPKAIIETO IPUMECH.

7 ['eneTndeckas CBA3b MEXIY | 0 0 3 Hen bu6mmoreka [JOK
KJIACCAMU HEOPTAHUYECKHUX CEHT https://m.edsoo.ru
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COCIMHEHU I
Kontpoisbnas padora Nel o teme
. 3 Hen
8 «[loBTOpEHUE U yriayOieHue 3HaHuI 1 1 0
CEHT
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
OcHOBHbIE 32aKOHOMEPHOCTH XUMHYECKHUX peakuuii (7)
9 Knaccudukanuss XUuMHIeCKuX | 0 0 3 Hex bubnmoreka [JOK
PEaKUH MO pa3IMYHbIM IPU3HAKAM CEHT https://m.edsoo.ru/00adbcb0
10 OKHMCIHUTEbHO-BOCCTAHOBUTEIbHBIE | 0 0 4 nen bubnnoreka [JOK
peakuuu CEHT https://m.edsoo.ru/00adcade
1 Baxxnabie oKHCIUTEIN U 1 0 0 4 nen bu6mmorexa [IOK
BocctaHoBuTend. KMnOgy CEHT https://m.edsoo.ru
TernoBoii a3 ekt XxumMuaeckux
. 4 Hen bu6mmorexa [IOK
12 peakuuii. OK30- U S3HIAOTEPMHUUYECKUE 1 0 0
CEHT https://m.edsoo.ru
peakiuu
Pacuersl Mo TEPMOXUMHUYECKUM bubmuorexa [JOK
13 P 1 0 0 1 Hexq OKT 1
YpPaBHEHUSM. https://m.edsoo.ru
IToHsATHE O CKOPOCTH XUMUYECKOUN
14 eakuu. IIoHsATHE O TOMOI€HHBIX U 1 0 0 1 Hex OKT bubmmorera [TOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIMIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.
DakTopHhl, BIUAIONIME HA CKOPOCTh bubmnoreka [JOK
15 p . p 1 0 0 1 Hex OKT &
XUMHUYECKOU PEAKIIUU U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUSI
DJIEKTPOJIMTHYECKAasl AUCCOnUans. XUMHYECKHe peakiui B pacTeopax (14)
CyILHoCTh Ipolecca Bubnmoreka IIOK
16 y p N 1 0 0 2 HeIl OKT 1
3JIEKTPOIUTHYECKON TUCCOLMALIUA https://m.edsoo.ru
Teopus AEKTPOTUTHUECKON bu6mmoreka [IOK
17 P P 1 0 0 2 HEeJ OKT 1
nuccoraiui. CUIIbHBIE B clla0ble https://m.edsoo.ru/00adcd68
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AIIEKTPOJIUTHI
DIIEKTPOIUTHYECKAsS JUCCOIHAIINS bubnuoreka IIOK
18 P y ! | 0 0 2 He OKT 1
KHMCJIOT, OCHOBAaHMU U COJICH. https://m.edsoo.ru
bu6mmoreka [IOK
19 Honnrle ypaBHEHUS peaKIIni 1 0 0 3 HeIl OKT
P peaKh s https://m.eds0o.ru/00add448
Peakiinyu noHHOrOo 0OMEHa U YCIOBUS bubnuoreka IIOK
20 Y | 0 0 3 HeJT OKT 1
X IIPOTEKAHUSL. https://m.edsoo.ru
XHUMHYECKHE CBOMCTBA KUCJIOT U
21 OCHOBAHUI B CBETE MPEICTABICHUN 1 0 0 3 HeO OKT bubmmorexa LHOK
pu https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XHUMHYECKHE CBOMCTBA COJICH B CBETE Bu6 LIOK
HOINOTEKA
22 [IpEACTABIIEHUI 00 1 0 0 4 Hex OKT
p . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOLMAIIIHI
bubmuorexa [JOK
23 IlonsiTre 0 TUAPOJIN3E COJIEH 1 0 0 4 Hex OKT
P https://m.edsoo.ru/00add9d4
HonHuple ypaBHEHNS THAPOIN3A bubnuoreka IIOK
24 1bIC VP P | 0 0 4 Heyt OKT 1
cojieu https://m.edsoo.ru
I uemeepmp — 24 uaca
Pacuers! mo xuMuueckum 2 Hen
25 1 0 0
YpaBHEHUSM. HOSI0
PacueTsl Mo XUMHYECKUM
2 Hex
26 ypaBHeHUsAM. Perenue 3anau Ha 1 0 0 5
o HOA
MPaKTUYECKUH BBIXO]T
O0001IeHNE U CHCTEMATH3AIINS
7 3HaHUH «DJIEKTPOJINTUYECKAs | 0 0 2 Hen bubnuoreka [IOK
quccouranvs. XMMAYECKUE peakuu HOSI0 https://m.edsoo.ru/00addd12
B PacTBOpPax»
28 [IpakTuueckas padbora No 1. 1 0 1 3 Hen bubnmnoreka [JOK
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«PenieHne 3KCepruMEHTATBHBIX HOSIO https://m.edsoo.ru/00addbfa
3aJauy
Kontponsnast padora Ne2 o reme
29 «DIIEKTPOIUTHYECKAS JUCCOLHALHS 1 1 0 3 men bubmnorexa [IOK
p A HHATUL HOSIO https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B PACTBOPAX)»
Pa3zgen 2. HeMeTa/JILI M X CO€IHHEHUS
OO0mas xapakTepucTHKAa XMMU4eCKUX 3JieMeHTOB VIIA-rpynnbl. I"'anorensi (6)
3 Hen bu6mmoreka [IOK
30 06 . 1 0 0
HHas XAparTepUCTIia ranoreros HOS0 https://m.edsoo.ru/00addfe2

31 XUMHUYECKUEe CBOMCTBA IraJIOT€HOB Ha 1 0 0 4 nen bubnuorexa [JOK
npuMepe xJiopa HOs10 https://m.edsoo.ru
XIIOpOBOAOPOI: XUMUYECKUE bu6 K

37 Up 0poxa 1 0 0 4 Hex Hos6 noauoteka 11O
CBOMCTBA, NOJIYYEHHE, TPUMEHECHHUE https://m.edsoo.ru/00ade104

4 He
33 CoJstHasg KUCI0Ta U €€ COJMH. 1 0 0 A Bubmorexa ITOK
HOS0 https://m.edsoo.ru
[Ipaktrueckas padora Ne 2 o teme
34 «ﬁon €HHUe corJ)I;IHoﬁ KHUCJIOTBI 1 0 1 3 HeZ bubmorexa HOK
i .. . ’ HOSIO https://m.edsoo.ru/00ade348
U3y4YeHUue €€ CBOMCTB»
Brruucnenus mo ypaBHEHUSIM
35 XUMHUYECKUX PEAKIIUNA, €CIIH OQUH U3 1 0 0 > Hen bubmmorexa LHOK
DEAKHIH, g HO5I0 https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
OO0mas xapakrepucTuka XuMudeckux 3jeMeHToB VIA-rpynnel. Cepa u eé coequnenus (10)

36 OO01mas xapakTepuCTHKa dJIEMEHTOB ) 0 0 S Hexn bubnuotexa [JOK
VIA-rpynmsl HOA0 https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPBHI.

Haxoxnenue cepbl ¥ €€ coeTMHEHNH b K

37 A p A | 0 0 | megpex  Drommorexa O
B IIpUpoOJie. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
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CepoBoI0pOJI, CTPOCHHUE, Bbubanoreka [IOK
38 POBOZIOPOZL, CTP . 1 0 0 1 Hex ziex 1
bu3HYEeCKHe U XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcup ceprl (IV). Cepuucras
pet (IV). Cep bu6mmoreka [IOK
39 KHCTI0Ta, GU3NUYECKUE M XUMUICCKHEC 1 0 0 1 Hen nex
. https://m.edsoo.ru
CBOMCTBA, IPUMEHEHUE
Oxkcwup cepsl (VI). Cepnast kuciora,
40 (bU3HYEeCKHEe U XUMHUYECKUE CBOMCTBA 1 0 0 2 HeJ IEeK Bubmaorexa ITOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
OxuciuTeNIbHBIE CBOMCTBA
41 KOHIICHTPUPOBAHHON CEPHOU 1 0 0 2 HeJ EK bubmmorexa LHOK
pHp p https://m.edsoo.ru
KHCJIOTHI
XHUMHUYECKUE PEAKLINH, JIEKALUE B
OCHOBE MPOMBIIIIEHHOTO CItoco0a
MMOJIYYEHHS CEPHOM KMCIIOTHI. bubnuoreka IHOK
42 yi p 1 0 0 2 HeJ EK &
XUMHUYECKOE 3arpsI3HEHHNE https://m.edsoo.ru/00adec8a
OKpY’KaroIlle cpeabl COeAMHEHUSIMU
cepbl
Breruucnenue MaccoBo#l JOIM BBIXOJ1A bu6mmoreka [IOK
43 1 0 0 3 Hend AeK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
TectupoBanue o teme: «Kucnopon u
44 cepa» 1 1 0 3 Hen aex
Brruucnenus no ypaBHEHUSIM
XUMHUYECKHUX PEaKIMi MacChl UIN bubnunoreka IOK
45 p 1 0 0 3 Hen ek 1
o0bema, ecii OJIH U3 PEeareHToB JaH https://m.edsoo.ru/00adec8a
B U30BITKE
O0mas xapakTepucTHKa XUMHYECKHUX 3J1eMeHTOB VA-rpynnbl. A30T, pocdop u ux coennnenus (10)
OO01as XxapakKTepUCTHKA DJIEMEHTOB Bbubaunoreka [IOK
46 p p 1 0 0 4 Hen nex H
VA-rpynmsl. A30T, paclipOCTpaHEHHE https://m.edsoo.ru/00adeeat6
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B IIpupoze, Gpu3ndeckue u
XHUMHUYECKHE CBOMCTBA
AMMHaK, ero pu3nvecKue u
47 XUMHUYECKHE CBOUCTBA, IIOJIYUEHUE U 0 4 Hen ek bubmnorexa [IOK
’ i https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[TpaxTrueckas padota Ne 3 o Teme
48 «[Tonyyenne aMmmMuaka, U3ydeHue ero 0 4 yen nex Bubmaorexa ITOK
= 13V htps://m.edsoo.ru/00adf180
CBOCTB»
II uvemeepmo — 24 uaca
49 A3oTHas KuCI0Ta, e€¢ (PU3NIeCKue U 0 ) bubnnoreka [JOK
. HEJI STHB
XUMHYECCKHE CBOMCTBA https://m.edsoo.ru/00adf306
OKuCIUTEIbHbIC CBOMCTBA a30THOM bubmuorexa [JOK
50 0 2 HeJ SIHB
KHUCJIOThI https://m.edsoo.ru
Hcnonp3oBanne HUTPATOB U COJIEH
aMMOHHUS B KQY€CTBE MUHEPATbHBIX
51 TOoOpeHnii. XUMUYECKOE 0 2 HeJ STHB bubmmorera [TOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLIEl CpeIbl
COCIMHCHUSMH a30Ta
®dochop. AoTponus U CBONCTBA bubnnorexka [JOK
52 0 3 Hex IHB
docdopa. https://m.edsoo.ru/00adf68a
Oxcup docdopa (V) u pochopnas
docgopa (V) 1t bocgop bubmuorexa [JOK
53 KHCIJIOTa, PU3MUECKHE U XUMUUYECKHE 0 3 Hen SIHB
. https://m.edsoo.ru
CBOMCTBA, TTOJIYYCHUE
Hcnons3oBanue pochatos B
Ka4eCTBE MUHEPAIbHBIX YIOOPEHUH. Bubnmoreka IIOK
54 P \,y P 0 3 Hex SHB 1
3arpsi3HEeHUE MPUPOJTHON CpeJIbl https://m.edsoo.ru/00adfc20
dbocharamu
55 Beruucnenus no XuMHYECKUM 0 4 wen suB |~ bubmmoreka [JOK
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YPaBHEHHUSIM https://m.edsoo.ru

O0mast xapakTepUCTHKA XUMUYeCKHUX 3JieMeHTOB IVA-rpynnbl. Yrjepoa u KpeMHuii 1 ux coeauHenus (12)

[TonoXeHue yrnepoaa H KPeMHHS B BuGmiorexa LIOK
56 [ICXD, crTpoeHMe MX  aTOMOB. 1 0 0 4 nent AHB

https://m.edsoo.ru
AunnoTponus yriepojaa

Yraepon, pacmpocTpaHeHHUE B
PO, PACTIPOCTD bubmuoreka [JOK

57 1 0 0 4
npUpozie, GU3HYECKHE M XUMHICCKHE HEL AHB https://m.edsoo.ru/00adfd9c

CBOMCTBA

Oxkc epona(ll) - yra i ras:
xeun yraepoaa(ll) - yrapusri r Bu6morexa [IOK

58 CBOMCTBA, PU3UOTIOTHUECKOE 1 0 0 5 Hen aHB
»§ 8 https://m.edsoo.ru

HeﬁCTBHe Ha OpraHus3M 4C€JI0BCKa

Oxkcup yriepoaa (IV), ux

59 ¢u3nUecKrue ¥ XUMHYECKHE CBOWCTBA. | 0 0 S Mol B bubnnorexa [HOK
DKkonoruyeckue npoOIemsl, A https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuJoM yriaepoaa (IV)
" bubnuoteka [JOK
60 v 1 0 0 5
rojbHasi KUCJIOTa U €€ COIU HeJl SIHB https:/m.edsoo.ru/00ac006c
[IpakTuueckas pabora Ne 4 o teme
"Tlony4eHne yriekucioro rasa.
61 JIYYEHUE YTIIEKUCIIOTO T | 0 | I Hex des bubnuotexa [JOK
KavecTBeHHast peakius Ha KapOOHaT- https://m.edsoo.ru/00ae027e
HOH"
[lepBonauanbHble MOHATUSA 00
62 OpraHNYECKHUX BEIECTBAX KAK O 1 0 0 1 Hen e bubmmorexa [OK
P B A https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yriepoaa
63 KpemHnii u ero coequHeHns 1 0 0 1 Hen des Bubmmorexa LIOK

https://m.edsoo.ru/00ae080a

Pemenue 3a1ay Ha BeIYMCTICHUE
64 1 0 0 2 "Hen der
Macchl WM 00beMa MPOAyKTa
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peaKkuuu 1o HU3BECTHOM Macce Uin
obbeMa HCXOOHOI'0O BEUICCTBA,
COACPpKAIICTO MPUMECHU

[IpakTuueckas padora Ne 5. Pemenue

AKCIIEPUMEHTAJIBHBIX 33a4 10 TEME bubmumoreka [IOK
65 . 1 0 1 2 uen ¢es
«Baxuenme HeMeTaJUIBI U UX https://m.edsoo.ru/00ae0bf2
COCIMHEHU S
O0001IeHNE U CHCTEMATH3AIUS
66 3HaHui 110 TeMe: «Baxknelmue 1 0 0 2 Hen ¢es
HEMETAIIBI U UX COEANHEHUS)
KonTponbnas paborta Ne3 mo teme
. bubmuorexa [JOK
67 «Baxuenime HeMeTaUIbI U UX 1 1 0 3 Hen e
https://m.edsoo.ru/00ae0e18
COEIMHEHUS
Pa3zgen 3. MeTa/iIbI M UX COeIUHEHU ST
Oo61mme cBoiicTBa MeTaLLI0B (5)
OO01mas xapakTepUCTHKa XUMUYECKUX
3]IEMEHTOB — METAJIJIOB.
MerTtamnunueckast CBSI3b U bubnuoreka IIOK
68 I 0 0 3 nen hes i
METAJUINYECKAsT KPUCTAIINYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKue CBOMCTBA
METAJLJIOB
XUMHUYECKHE CBOMCTBA METAJIOB. Bu6 110K
HOINOTEKA
69 DIEKTPOXUMUUECKUN PSI 1 0 0 3 Hex deB
p . P ¢ https://m.edsoo.ru/00ael 156
HaIpsHKEHUH METaJNIOB
OO0m1e crmocoOsl HONTYyUYEHUS Buommoreka IIOK
70 i 1 0 0 4 ven es 1
MeTamioB. CIjiaBbl. https://m.edsoo.ru
Brruncnenus mo ypaBHEHUSIM Bbub6anorexa [IOK
71 ypas | 0 0 4 went den 1
XUMUYECKUX PEAKIUH, €CIIN OJIUH W3 https://m.edsoo.ru/00ael156
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peareHTOB COJICPKUT MPUMECH
bu6mmoreka [IOK
72 1L 1 0 0 4
OHATHE O KOPPO3HI METAILIOB Hen ges https://m.edso00.ru/00ael1278
BaxxHeiinmue MeTa/iibl U UX coequHenus (18)
1 Hen bubmuoreka [JOK
73 €JI0YHBIC METaJIJIbI 1 0 0
= mapTa https://m.edsoo.ru/00ae14b2
74 OKcubl U THAPOKCUJIBI HATPUS U | 0 0 1 Hen bubnmoreka [JOK
KaJIus Mapra https://m.edsoo.ru/00ae14b2
75 IlenouyHO3eMEIbHBIC METAILIBI — 1 0 0 1 Hen bubmuorexa [JOK
KaJIbIIUA U Mardui Mapra https://m.edsoo.ru/00ael5e8
2 Hen bu6mmorexa [IOK
76 Baxneiimme coequHECHNS KalbIIHs 1 0 0
A t Mapra https://m.edsoo.ru/00ael5e8
77 JKEcTKoCTh BOJIBI M CLIOCOOBI €€ | 0 0 2 "Hen bu6mmorexa [IOK
YCTpaHEHUS Mapra https://m.edsoo.ru/00ae1886
[TpakTrueckast pabota Ne 6 o Teme
o i 2 Hen bubmuorexa [JOK
78 JKEcTKOCTE BOJBI M METOMEI €€ 1 0 1
" mapra https://m.edsoo.ru/00aelae8
YCTpaHEHHUSI
O0o001IcHNEe U CHCTEMATH3aIINS 3 He
3HAaHUHU MapTa
20 Brrunciaenne MaccoBO 10JIM BRIXOAa | 0 0 3 Hen
MPOJIYKTa PEaKIIUH MapTa
3 Hen bu6mmoreka [JOK
81 AmomMuHui 1 0 0
Mapra https://m.edsoo.ru/00aelc64
IIT yemeepmo — 33 uaca
AMdoTepHBIe CBOMCTBA OKCHIA U b K
%) dorep a | 0 0 I Hex amp n6moreka L0
THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
83 XK 1 0 0 1
eI1e30 Hesanp https://m.edsoo.ru/00ae1d86
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Oxcuipl, TMAPOKCHUIBI U COJIN JKEJe3a bubmumoreka [IOK
84 1 0 0 1 men amp
(IT) u xxene3a (III) https://m.edsoo.ru/00ae35¢6
O06o001IeHNEe U CHCTeMAaTH3aIINS
85 o t 1 0 0 2 wen anp
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
SKCIIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
86 1 0 1 2 Hen an
«BaxHeinme MeTaJlJIbl U UX A atp https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
Boruncnenus o ypaBHeHUAM
XMMHYECKHX PEAKIUN, €CIIU OJUH U3 b K
]7 peaki )i\ 1 0 0 2 Hex anp nommoreka 11O

pEareHToB JIaH B U30BITKE WITN https://m.edsoo.ru/00ael750

COACPIKUT IMMPUMECHU

Brruncinenus MaccoBoii 10
88 1 0 0 3 "Hex anp
BBIXO/Ia MPOJyKTa peaKiuu

20 O06o00mIeHne U cucTeMaTU3aIHs 1 0 0 3 Hep anp

3HAHUH

Konrtponsnas padota Ne4 o reme
90 «Baxueime MeTajlIbl U UX 1 1 0 3 Hen amnp
COEIUHEHUS

BemecTBa u MaTepuaJibl B )KM3HU 4es10BeKka (3)

BemiecTBa 1 MaTepuainl B Bbubanoreka [IOK
91 5 p 1 0 0 4 "en amnp 1
MOBCEIHEBHOMN KU3HU YeIOBEKa https://m.edsoo.ru/00ae3f50
XHUMHYECKOE 3arpsA3HEHNE Bubnmoreka IIOK
92 . p 1 0 0 4 "en amnp 1
OKPY’KaroLlIe cpenbl https://m.edsoo.ru/00ae4270
Ponp xuMun B perieHnu bub6anorexa [IOK
93 P 1 0 0 4 ven anp 1
HKOJIOTHUECKUX MPOoOIIeM https://m.edsoo.ru/00ae4270
IoBTOpenue ()
[okymeHT co3aaH B anekTpoHHon chopme. Ne 146 ot 01.09.2023. UcnonHuTens: ManHynnvH P.P. r'.?ﬂEKTPOHHbIﬁ
CTtpanuua 44 n3 47. Ctpanuua cosgara: 29.09.2023 14:52 =¥ TATAPCTAH


https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
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https://m.edsoo.ru/00ae4270
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Ilepronnueckuii 3aK0H.
I P https://resh.edu.ru/
epuoanYecKas cuctemMa
94 1 0 1 e mas
XHUMHYECKHX dj1eMeHToB 1. 1.
Meunpeneena
B3auMocCBsI3b CTpOEHHS U CBOWCTB https://resh.edu.ru/
95 R 1 0 1 Hen mas
BEILIECTB
9 Kﬂaccn(ubHKauH;I XUMHYCCKHX ! 0 2 wen mas https://resh.edu.ru/
peaKkIuil o pa3InyHbIM MPU3HAKAM
97 [TpoCThIE U CIIOXKHBIE BEIIECTBA: { 0 2 wex as https://resh.edu.ru/
METaJIJIbl U HEMETAaJLIbI
08 [eHeTHYECKAS CBA3D MEKILY { 0 3 et mas https://resh.edu.ru/
KJIaCCaMU HEOPTraHUYECKUX BEIIECTB
99 TectupoBanue no Kypcy 9 kiacca 1 | 3 Hen Mas https://resh.edu.ru/
Peseprubiit ypok. O600111eHIE U bubnuoteka [JOK
1 1
00 crucTeMaTu3alus 3HaHUI 0 3 Hex Mas https://m.edsoo.ru/00ae0d0a
101 PesepBHbIil ypoK. O606i].16HI/I€ u | 0 4 e mas bubnunorexa [JOK
cUCcTeMaTHU3alus 3HaHUU https://m.edsoo.ru/00adb33c
PesepBHblit ypok. O0001IeHNE U bubmmorexa [IOK
102 1 0 4
cHUCTeMaTU3alus 3HaHUI reA A https://m.edsoo.ru/00ad9cb2
V uemeepms — 21 uac
OBUIEE KOJIMYECTBO YACOB I10 102 6
[MPOTPAMME
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YYEBHO-METOJJNUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3narensctBO «IIpocBenienue»
» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkimonepHoe o0IIeCTBO

«3narensctBO «lIpocBemienue»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA
O.C.I'abpuensu, H.I1.BockoboiinukoBa, A.B.fmrykoBa. HactonbHast kHura

yauTtens. 8 kimacce, 9 kimacc M.: Jlpoda, 2009

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

https://resh.edu.ru

bu6mmoteka IIOK https://m.edsoo.ru
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Inct cornacoBaHusa k gokymeHTy Ne 146 ot 01.09.2023
WHunuymnaTtop cornacosaHua: MannynnuH P.P. Oupektop
CornacoBaHue nHnummpoBaHo: 29.09.2023 14:52

JlucT cornacoBaHus Twn cornacoBaHus: nocriegoBartesibHoOe
N° (017 (0] Cpok cornacoBaHusi PesynbTat cornacoBaHuss  3ameuvaHus
LiMNognncaHo

1 TannynnuH P.P. 29.09.2023 - 14:52
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