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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrPaMMBbl OCHOBHOTO 00IIEro 00pa3oBaHus, MPEACTaBICHHBIX
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 1o XuMuM Na€T MNPECTaBICHUE O LEJsAX, OOIIeH CTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHUHU, ONPEIENAECT KOJIMYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
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 JIEATENHHOCTH OO0YyYaromerocss Mo OCBOCHUIO
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 B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIOIMHU BEIIECTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX 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 POPMHUPOBAHUU €CTECTBEHHO--HAYYHON IPAMOTHOCTH O0YYaIOIIUXCS,;
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CIIOCOOCTBYET (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  y4eOHOro  MpeaMeTra, KOTOpPbIM  ABJSIETCS  NEJaroruuyecku
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

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 OHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuognueckoro 3akona J[. 1. MenneneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEI0BATEIHLHO OT OJIHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEJICTABJICHNUS] O XMMHUUYECKOW COCTAaBIIAIOLIECH HAYYHON KapTUHBI MHUPA B JIOTUKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX MpeaMeToB: «OKpyX alwoluil MUp»,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOro TpeaMeTra COCTOMT B (POPMUPOBAHWUU CHUCTEMBl XUMHUUYECKHUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 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 M PA3BUTUHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHUSI BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUST HA  CHUCTEMaTHYECKOE MPUOOIIECHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o00meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM UYHCJE YMEHUU OOBICHAITH M OIICHUBATH SIBJIICHUSA
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHMM IS BBIPAOOTKH HKOJOTHYECKH
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAHMIO HAa OCHOBE YCBOGHMs OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOGuUiis ¥ HAMPaBIECHHOCTH aTbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).

[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne 19 ot 17.05.2024. UcnonHutens: LWWanxytauHosa I.J1. r.I’BJTEKTPOHHbIﬁ
CtpaHunua 4 n3 42. CtpaHnua cosgaHa: 17.05.2024 13:59 =¥ TATAPCTAH



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudgeckas ¢opmyna. BaaeHTHOCTP aTOMOB XWUMHUYECKHUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX peaKui (COeTMHEHMS, Pa3I0KEHUs, 3aMeIeHNs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiui (pasjiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (1) mpu HarpeBanuu, B3aumoieicTBre xkene3a ¢ pactBopom cosd meau (II),
U3Y4YCHUE CIOCOOOB PA3JICJICHHs] CMECEH: C MOMOIIBI0 MarHuTa, (PuIbTpoBaHUE,
BBITIApUBAHUE, AUCTHILISAINSA, XpoMaTorpadusi, MpoBECHNE OUYNCTKH TOBApEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue 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 MoAUGUKAIISI 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 — anemMeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

Odusnyeckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. 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 BoJ. OXpaHa U OUMCTKA NPUPOJHBIX BO/I.

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

OcHnoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

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

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBSA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEETICHUE COACPKaHUs KUCIOPOJa B BO3AyXE, MOJYyYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, PACMO3HABAHWE W U3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NIPUTOTOBJIEHHE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOAbI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),
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WCCIIeIOBaHNE O0pa3loB HEOPTraHWYECKHX BEIMIECTB Pa3IMYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJIHOTO METajlla JPYTUM M3 PacTBOpa COJU, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad MO0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

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

[lepBble TOMBITKK KIaCCU(PUKAIMK XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[Tepunonnueckuit 3akoH. [leproanueckas cucteMa XUMUYECKHUX 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 siaep. M3oronsl. Dnexkrponsl. CtpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUsI paJnyca aTOMOB XHMHYECKHUX 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.

Xumuyeckas cBa3b. KoBajneHTHass (ToJisipHass M HEMOJISIpHAsl)  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: HAy4YHbIN (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, DJIEKTPUUYECKHUI 3apsjl, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOpPHBIE MOPOJBI,
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 IIEPBBIX TPEX MEPHOJOB, Kalus, KaJIbLUI U HUX
COCMHEHUNM B COOTBETCTBHMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAIUIMYECKOW PEHIETKHU U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukanys XuMA4eCcKUX peakivii Mo pa3IudHbIM MPU3HAKaM (IO 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
YpaBHEHHSI.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TOJOXKEHUE XUMHYECKOTO

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 JUCCOLMALIMHI. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
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 COKpall€éHHbIE HWOHHBbIE YypaBHEHUs peakiuil. CBoiCcTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuyeckuii IKChepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTANTMYECKUX 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 BEUIECTB, IMpOLECCa JHCCOUUAIMUA KHCJIOT, IIEJI0YEe U COoJei
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIU
(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. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBA, MOJyYeHHUE, NpUMEHeHue. [lelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe 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
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENIN KHUCIOTHBIX OKCHUJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenuduyeckne). XHUMHUUYECKHE PEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha
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cyiabdaT-uoH. Haxoxnenue ceppl U €€ COCAMHEHHM B MHpUpoje. XHMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTETIEHW OKUCIICHHS. A30T, pacnpoCTpaHEHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MOoJIyueHHe, (PU3UYECKUEe U XUMHUYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIeM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOJ0EMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KauecTBE MUHEPAIBHBIX YAOOPEHUN.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3MYECKUE U XUMHUYECKHE
cBoicTtBa. Ancopouus. Kpyrosopot yriepoaa B npupoje. Okcuabl yriaepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha >KUBBIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumoresa riao6anbHOr0 TMOTEIJICHUS KIMMaTa, MapHUKOBBIN
s dekr. YronpHas KUCa0Ta U €€ coM, uX (PU3HYECKHEe M XMMHUYCCKHE CBONCTBA,
nojayyeHue W TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHaUaIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJI, TJIMLEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

Kpemnuii, ero ¢usnueckue H XHUMHYECKUE CBOMCTBa, TMOJyYEHUE W
npumeHenue. CoenuHEeHHs KpeMmMHHs B mpuponae. OOmme mnpeacTaBieHus 00
okcuae kpemHusa (IV) u kpemHueBoi kuciaore. CUIMKaThl, UX HCMHOJIb30BaHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTeIbHbIE MaTepHallbl: KepaMuKa,

[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne 19 ot 17.05.2024. UcnonHutens: LWWanxytauHosa I.J1. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 10 3 42. CTpanuua cosaaHa: 17.05.2024 13:59 =¥ TATAPCTAH



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl 6€30MacHOTO WCIIOIh30BaAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3l0B HEOPTaHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajoreHoB M HUX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHACOMATEPHUANIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YCHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON PEaklMK Ha Cyab(dar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEpUAIIOB), 0Opa3laMu a30THBIX U POChHOPHBIX yIOOpPEHUi, MOTyUYEHHE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3YUYCHHE Mozenen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyueHHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX pPEaklnii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYE€HHE MPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
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 atoMoB. CTpoeHue MeTauioB. MeTtammyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEImETKAa.  DJIEKTPOXUMHUYECKUU  psil
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, 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.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u
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TUJIPOKCUIBI HaTpuss W Kanud. [IpuMeHeHne mIeNOoYHBIX METAUIOB W UX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblius. Baxueilue coequHEHHUs Kalblusg (OKCHUJA, THUIPOKCUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (11) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHICOMATEPHUANIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xene3a (III), mequ (I1), HaGnrOAEHNE M OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEUICHUE SKCTIEPUMEHTAJIBHBIX 3a7a4 1Mo Teme « BaxxHemue
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 OKpYKaroUel cpeapl (MpeleibHasl IO0MyCcTUMAast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mescnpeomemmnbnie ceasu
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Peanuzamus MeXINpeIMETHBIX CBSI3ed NMpU M3YyYEeHUH XUMHH B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOT'0 IIUKIIA.

OO1ue ecTeCTBEHHO-HAyYHbIE MOHATUSA: HAY4YHbIM (akT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupUKalusi, MepUOJUYHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaAHMOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUI 3apsiji, MPOBOJHUKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKast
pemérka, CIulaBbl, (PU3MUECKHE BEIMYMHBI, €IWHULBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HbIE UCKOIIaeMbI€, TOIIIUBO, BOJAHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
oOpa3oBaHUs JOCTHTAIOTCS B XOJI¢ OOYYCHHS XMMHUU B CAWHCTBE YYCOHOU M
BOCHIUTATEJILHON JAEATEIBbHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUINCKUMHU
COILMOKYJIbTYPHBIMH U JTYXOBHO-HPAaBCTBCHHBIMU II€HHOCTSIMHU, TPHUHSATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMH IIOBEJACHHUS M CIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMAIIA3AINHN 00yYarOIIHXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh 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:

MPEACTABJICHUSI O COLNUAIBHBIX HOpPMax M TMpPaBWIAX MEKIMYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4eOHO-MCCIEAOBATENIbCKOM, TBOPYECKOW W JIPYTUX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
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 TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPEIOM, O POJIM XMMHUHU B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOW paboOThl C Yy4YEeOHBIMM TEKCTaMH, CIIPABOYHOMU
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JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CPEICTBAMH HWHGOPMAITMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOIs1, HAPKOTUKOB, KypeHus),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO ITpodeccuil u Tpyaa pa3inyHOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) 3K0JI0TrNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJle, OCHOBE €€ CYLIECTBOBAaHUs, TOHUMAHUE [IEHHOCTH 310POBOIrO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMHU, a TAKXKE B CUTYaLIUIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  DKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJieM M MyTell MX pelieHusi MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHbIE TMOHATHS (3aKOH, TeOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MpPeAMETOB (OPMHUPOBATH IMPEACTABICHHUE O I[€TOCTHOU
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HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), HCIIOIB30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKHUE pacCyXJeHUs (MHAYKTHUBHBIC, ACAYKTUBHBIC, IO aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
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 MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIHM,
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 TaKXKe B KayeCTBE OCHOBBHI i (POPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyIupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyUYaeMyI0 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 MPUMEHATh Pa3IUYHbIE METOJbl U 3aIpOChl MPHU MOUCKE U 0TOOpe
uHGOpPMAIlMM W COOTBETCTBYIOUIMX JaHHBIX, HEOOXOJUMBIX IS BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpaTh ONTUMATIBHYIO (HOpMY MpeAcTaBIeHUS HHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEI0OBATENBCKON JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CylIecTBY  OOCyXJaemMol  TeMbl, (POPMYIMPOBATH CBOU  MNPEHAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (1a00paTOpHOrO OIbITA,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX NPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIacOBaHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENEHATh LENU JAESITEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEHUCTBUM NPU BBINOJHEHUU 33JaHUM C YUYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI

[okyMeHT co3aaH B 3nekTpoHHon chopme. Ne 19 ot 17.05.2024. UcnonHutens: LWWanxytauHosa I.J1. r.I’BJTEKTPOHHbIﬁ
CtpaHunua 17 us 42. CTpanuua cosaaHa: 17.05.2024 13:59 =¥ TATAPCTAH



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 npeMEeTHbIE 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, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAaKUUU PAa3JIOKEHUS, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON Ah(EKT peakiumy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KAaTHOH, aHUOH, PACTBOpP, MaccoBas JI0Jsl BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JUJISI COCTaBJICHUS (HopmyJ
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 (KOBaJlGHTHAasT W HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

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

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maibsie 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 M 3apsij spa, 001Iee Yuciio dJIEKTPOHOB
U PaCTIPEIEIICHHUE UX 0 SJIEKTPOHHBIM CIIOSIM);

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

e XapaKTEepHU30BaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

e BBIYUCIISITH OTHOCHUTCIBHYIO MOJEKYJSIPHYIO 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 MBICIUTEIHHONU NEATCIHOCTH — aHau3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3y4YEHHUs CBOICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJIbHBINA U MBICIICHHBIN);

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 TIO0 TOIYYCHUI0O WU COOMPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHUCJIOpPOJAA), IPHUTOTOBICHHIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakMmyc, dheHondTanenH, METUIOPAHK U JPYTHUe).

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, IMPOCTOE BEIICCTBO,
CJIOKHOE BEIIECTBO, BAJICHTHOCTH, 3JIEKTPOOTPHUIATEIHFHOCTD, CTEICHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJICKTPOJUTHI, DJIEKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIUU HOHHOTO
oOMeHa, KaTaiu3aTop, XHMHUYECKOE€ paBHOBecHe, oOOpaTUMble H
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HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemérka, KOppo3Hs METaJUIOB,
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 XHWMUYECKYIO CHUMBOJMKY JJIsI COCTaBiCHHUS (HopmMys
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

e OIpPEIETSATHh BAJCHTHOCTh U CTETNICHb OKUCIICHUSI XUMUUYECKUX IJIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMUecKas)) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpsiBaTh cMmbIci 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-rpymnma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONW TalauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU 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 TEIIOBOMY 3P (hEKTy, MO0 W3MEHEHUIO CTENEeHEH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

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

e COCTAaBJSITh YPAaBHEHUS AJIEKTPOJMTHUYECKOM JTUCCOLMALMMU  KHUCIIOT,
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 OTHOCHUTENBHYIO MOJIEKYJISAPHYIO W MOJSPHYID MAacCh
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
7abopaTOpHbIM  00OpYy/IOBaHHMEM, a TaKXKe IMpaBWia oOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

e TMPOBOJWUTH  PEAKIMH, TOATBEPXKIAIONINE  KAYEeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM MYTEM XJIOPUI-, OpOMU/I-,
uonua-, kapbonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

e TPUMEHATH OCHOBHBIE OTEPAIMU MBICTUTEIHHONU NEATEIbHOCTH — aHaJu3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H

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
Paznean 1. [lepBoHayaibHble XUMUYECKHE IOHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 4 0 1 bubmuoreka [IOK

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

YyeoBeKa

12 BertectBa 1 xuumudeckue 16 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 7 0 0 bubnmorexa LIOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [Tonsitue 06 6 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
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Ilepronnueckuii 3aKOH U

I[TPOT'PAMME

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
’ XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue atoma
X €CKasl CBA3b.
39 OEMWI 8 OBH b 2 bubnunorexa LIOK
' HCTHTEIbH https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEJIbHBIC PEAKIIUU
bubnunorexa LIOK
Hroro no pasnexy 15 https://m.edsoo.ru/7f41837¢
P 3 bubnunoreka LIOK
C3CPBHOC BpeMit https://m.edsoo.ru/7f41837¢
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 5 | 0 bubmmoreka [JOK
' OCHOBHBIX pa3/IeioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnoreka [JOK
' peakimit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLINALIHS. 2 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 0 bubmuoreka [IOK
' anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 0 0 bubmmorexa LIOK
) PYIIBL. £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
23 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 0 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mas XxapakTepuCTUKa XUMHIECKIX
2.4 sanemeHToB [VA-rpynmnsl. Yriepon u 8 1 1 Bubmmorexa [IOK
’ . Py ' PO https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Uroro no pazgeny 25
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Pa3zgen 3. MeTauibl M HX COeIMHEHUA

bub6nmoreka [IOK
.1 7
3 Obmpae croficTBa MeTaNIOB > https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
2 B i 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 5 hitps://m.cdsoo.ru/7f4 12636
Hroro no pazgeny 20
Pa3znean 4. Xumus 1 OKpysKamomas cpeaa
4.1 BemecTtBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P htps://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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HOYPOYHOE INIVIAHUPOBAHUE

8 KUIIACC
KoanyecTBO 4acoB
Jdara nzyyenus
Ne DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoxka
n/n Bcero o0pa3oBaTe/ibHbIE PECYPCHI
IInanu-  dakru-
pyeMas = 4deckas
i [Ipeamer xumuu. Posib XuMuM B KU3HU | 02.09 bubmuoreka [JOK
yenoBeka. Tena u BemecTsa ' https://m.edsoo.ru/ff0d210c¢
bu6mmorexa [IOK
2 11 1 04.09
OHSATHUE O METOAAaX ITI03HAHUS B XUMHU hitps:/m.cdsoo.ru/f0d227c
[Ipaktuueckas padora Ne 1 «IIpaBuna
paboThI B 1a0OpaTOpUH U IPUEMBI Bu6mrorexa LIOK
3 oOparteHusi ¢ 1a00paTOpHBIM | 09.09 https://m.edsoo.ru/ff0d23dc
obopynoBanuem» [Ipaktuyeckas pabora Ne ' https://lesson.edu.ru/lesson/af558710-
2. Pa3nenenue cMmeceli (Ha mpuMepe OYUCTKU 6318-445-9939-df152092846d
MOBAapPEHHOM COJIN)
Yucrele BemecTBa 1 cMech. CriocoObl bu6mmoreka [IOK
4 . 1 11.09
paszzeneHus cMecen https://m.edsoo.ru/ff0d26¢ca
bu6mmoreka [JOK
A 1 16.09
> TOMBLH MOJICHY IR https://m.edsoo.ru/ff0d2a6¢
6 XUMHUYECKHUE JIEMEHTHI. 3HaKU (CUMBOJIBI) | 18.09 bubnunorexa [JOK
XHMHYECKHUX DJIEMEHTOB ' https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
IT 1 23.09
/ POCTRIC 1 CITOMHEIE BELIECTBA https://m.edsoo.ru/ff0d2a6¢
bubmuorexa [JOK
A - 1 25.09
8 TOMHO-MOJIEKYJISIPHOE YUCHHE https://m.edsoo.ru/ff0d2d50
9 3aK0H OCTOSHCTBA COCTaBa BEIECTB. 1 30.09 bu6mmorexa [IOK
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Xumnueckas popmyina. BaieHTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX SJIIEMEHTOB
OTHoOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
10 02.10
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c¢
1 MaccoBast 10JIs1 XUMHYECKOTO DJIEMEHTA B 07.10 bubmuorexa [JOK
COEIMHEHUU ' https://m.edsoo.ru/ff0d350¢
12 KonuuecTtBo BeniectBa. Mosb. Mossipras 09.10 bubnmoreka [JOK
Macca ' https://m.edsoo.ru/ff0d5230
13 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. 14.10 bubmuoreka [JOK
XuMu4ecKas peakuus ' https://m.edsoo.ru/ff0d37fa
14 IIpr3Haku U ycioBUsS MIPOTEKAHUSA 16.10 bubnuorexa [JOK
XUMHYECKUX peaKIui ' https://m.edsoo.ru/ff0d3al6
15 3aK0H COXpaHEHUsI MaCChI BEIIECTB. 21.10 bubnuorexa [JOK
XUMHUYECKUE YPaBHEHUS ' https://m.edsoo.ru/ff0d3b&8
16 O0001Ienne U cucTEMaTH3alNs 3HAHUN 23.10
17 Beruncnenus koau4uecTBa, MacChl BEMIECTBA 1111 bu6mmoreka [IOK
10 YPAaBHEHUAM XUMHUUYECKUX PEAKIUN ' https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMruaeckux peakiuii
18 (coenuHeHus, pa3oKeHUs, 3aMEIICHUS 13.11 bubmorexa [JOK
A -P ’ B ’ ' https://m.edsoo.ru/ff0d3£34
obMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKJIoNneaucT. O000IEeHNEe U 18.11 bubmmnorexa [IOK
I JCT. Hf ' https://m.edsoo.ru/ff0d40c4
cHUCTEMAaTHU3aLUs 3HAHUN
20 KonTtponbHas padora Nel o treme 20.11 bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN ' https://m.edsoo.ru/ff0d4290
Bos — cMechb ra3oB. CocTaB BO3ayxa.
21 KI/ICJJI'IZXO — DJIEMEHT U IIPOCTOE Beﬂy;(CTBO 25.11 bubmmorera [IOK
0 pos p B ’ ' https://m.edsoo.ru/ff0d448e
30H
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®du3nYecKue U XMMUYECKUE CBOMCTBA
22 KHCJIOpOJia (peaKIuu OKUCIICHUS, TOPEHUE) 27.11 bubmorexa HOK
PO " > TOP ’ ’ https://m.edsoo.ru/ff0d4614
[TonsiTne 06 okcumax
Crioco0BbI MOTy4eHHS KHCIIOPO/Ia B
1a00paTOPUU U MTPOMBILIUICHHOCTH. Bu6nmorexa [IOK
3 IIpumenenune xkucinopona. [Ipaktuueckas 02.12 https://m.edsoo.ru/ff0d497a
pabota Ne 3 o Teme "[lonyuenue u ' https://lesson.edu.ru/lesson/58cce711-
co6paHpIe KHucCI0poaa, N3y4eHue ero 1b81-4d4a-8e80-27¢051fcadf0
CBOMCTB"
TemtoBoit 3 PeKT XUMUIECKON PEeaKIIHH,
24 MOHSTHUE O TEPMOXHMHYECKOM YpaBHEHUHU 04.12 bubmorexa [JOK
P P ’ ' https://m.edsoo.ru/ff0d4790
9K30- M SHJIOTCPMHUCCKUX PEAKIIHIX
TormuBo (He(Th, YrOiIb U METaH).
25 3ar 5I3H€}EI/I€(1];O3 ’ a, CIIOCOOBI iro 09.12 bubmmorexa [IOK
P Ayxa, ' https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
26 Bozmopox — 31€MeHT U IPOCTOE BEILECTBO. 1112 bubmorexa LIOK
Haxoxienue B mpupo/ie ' https://m.edsoo.ru/ff0d4dd0
dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
27 16.12
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
28 II 18.12
OIPITHE O KUCIOTAX | COMAX https://m.edsoo.ru/ff0d50d2
Crioco0bI 1oTy4eHus: BOJ0Opoaa B bubnuoteka [JOK
79 nabopatopuu [Ipaktrueckas padora Ne 4 o 2312 https://m.edsoo.ru/ff0d4dd0
teme "[lonydyenue u cobupanue BOAOPOAA, ' lesson.edu.ru/lesson/d1760e9c-
U3y4eHHE €ro CBOMCTB" 4d36-49b3-b1{5-c6e5ea203819
30 O0001IeHne 1 cucTeEMaTU3aINs 3HAHUI 25.12
Momnsipabiii 006E€M ra3oB. 3aKkoH ABOTaapo. bubmorexa LIOK
31 BEIIC eI OB LEMA. KOTHIECTEA BOIICCTRA 13.01 https://m.edsoo.ru/ff0d542¢
T » KOII B https://m.edsoo.ru/ff0d55a0
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rasa o ero u3BECTHOMY KOJUYECTBY
BEIIIECTBA WU 00BEMY
Brruncnenus 005EMOB ra30B M0 ypaBHEHUIO
32 €aKIIMM Ha OCHOBE 3aKOHAa 00BEMHBIX 15.01 bubmorexa HOK
peartt . ' https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Tra30B
bu6mmoreka [IOK
) 5 20.01
33 U3UYECKHUE U XUMHUUYECKUE CBOMCTBA BOIbI 0.0 hitps://m.cdsoo.r/f0d587a
34 CocraB ocHoBanuii. [lonsarue 00 2201 bubmuorexa [JOK
UHIMKaTOpax ' https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBoputens. HaceleHHbIE 1
35 HEHACHIILICHHBIC PACTBOPLI. MaccoBast 4oJIst 27.01 bubmorera [JOK
B PacTBOpEL. A ' https://m.edsoo.ru/f0d5b40
BEIIIECTBA B paCTBOPE
[IpakTrueckas padora Ne 5 o reme
«IIpuroroBienue pacTBOpOB ¢ bubnuorexa [JOK
36 .. . . 29.01
OIpeIeNIEHHOW MacCOBOM JOJIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBAY
. https://lesson.edu.ru/lesson/be898258-
37 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN 03.02 b059-43b1.b888.7ba34054633d
18 Konrtponsnas padora Ne2 o treme 05.02 bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» ' https://m.edsoo.ru/ff0d6342
Oxkcupsl: cocTaB, KiaccupuKaIus, bu6mmoreka [IOK
39 10.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHue 1 XUMHYECKHE CBOMCTBA
40 KHCJIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX 12.02 bubmorexa [TOK
’ P ' https://m.edsoo.ru/ff0d664e
OKCHJIOB
41 OcHoOBaHUS: COCTaB, KJIacCCU(PUKAIIHS, 17.02 bubnmnoreka [JOK
HOMEHKJIATypa ' https://m.edsoo.ru/ff0d67ca
42 [TonyuyeHue u XMMUYECKHE CBOMCTBA 19.02 bub6nuorexa [IOK
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OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kitaccudukanms, bubmuorexa [JOK
43 24.02
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
bu6mmoreka [IOK
44 I1 5 26.02
OJIy4YECHHE U XMMUYECKUE CBOMCTBA KUCIOT hitps://m.cdsoo.ru/ff0dfec?
45 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI 02.03 bubnunoreka [HOK
MOJYy4YEHMS, XUMUYECKUE CBOMCTBA ' https://m.edsoo.ru/00ad9474
[IpakTuueckast padora Ne 6. Pemenue
JKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME bubnuorexa [JOK
46 04.03
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI)
47 I'enernueckas cBs3bp MEXKY KiIacCaMu 09.03 bubnuorexa [JOK
HEOPraHUYECKUX COCIUHEHUI ' https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
48 00606 i 11.03
ODIICHHE I CHCTEMATHATI SHAHIH https://m.edsoo.ru/00ad9cb2
KonTponsHnas pabora Ne3 no teme
49 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX 16.03 bubmmorexa [TOK
. p ' https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKY KIACCH(PUKAIIUU
50 XUMUYECKUX AieMeHTOB. [loHsaTue o 18.03 bubmmorexa [TOK
) ) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
[Tepnonuueckuii 3akoH u [leprnoanyeckas
51 CI/IfTeMI:l XUMHAYECKUX 3JleMeII:T0§ pIm Gt 01.04 bubmorexa HOK
T ' https://m.edsoo.ru/00ada52c
Menpeneena
bu6mmorexa [IOK
2 IT .04
> CPHOARL TPYITHAL, TOMTPYIIHET 06.0 https://m.edsoo.ru/00ada52c
53 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. 08.04 bubnmuotexa [JOK
H3oromsl ' https://m.edsoo.ru/00ada342
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CTpoeHue AIEKTPOHHBIX 000JI0YEK aTOMOB
54 anemeHToB Ilepuoanueckoit cucremsl . 1 13.04 bubmorexa HOK
pHoA T ' https://m.edsoo.ru/00ada6bc
Meupeneena
XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA I10
. bubnmoreka [JOK
55 ero noJioxkeHuro B [lepronnueckoit cucreme 15.04
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [leproanueckoro 3akoHa s
56 pa3BuTus Hayku U npaktuku. 1. 1. 20.04 bubnuoreka [IOK
MenpeneeB — y4€HbIN, MTEArOT U ' https://m.edsoo.ru/00ada96e
rpaKJIaHUH
57 DJIEKTPOOTPULIATEILHOCTh AaTOMOB 2904 bu6mmoreka [IOK
XHUMHUYECKHUX DJIECMEHTOB ' https://m.edsoo.ru/00adaab8
58 Honnast xuMu4ieckast CBsI3b 27.04 bubnnorexa LIOK
https://m.edsoo.ru/00adac34
59 KoBanenTHas nosisipHas XuMu4decKas CBsi3b 29.04 bubmorexa HOK
https://m.edsoo.ru/00adaab8
60 KoBaseHTHas HenoysspHas XUMUYeCKas 04.05 bubnuoreka [IOK
CBSI3b ' https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
61 06.05
Crenens, okucienns https://m.edsoo.ru/00adae28
2 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE 11.05 bubnnoreka [JOK
peakinuu ' https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
13.
63 OKHCIIMNTEIM U BOCCTAaHOBUTEIN 3.05 hitps://m.edsoo.r/00adb076
bu6mmorexa [IOK
64 O060011IeHNE U CUCTEMATHU3AaLMs 3HAHUN 18.05 https://lesson.edu.ru/lesson/be898258-
b059-43b1-b888-7ba34054633d
bu6mmorexa [IOK
65 K o0ota Ne4 20.05
OHTPOJILHAA pabOTA ST O TEME https://m.edsoo.ru/00adb486
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«CtpoeHue atoMa. XMMUYECKasl CBSA3b

[NPOTPAMME

66 PesepBHbIil ypok. O0001ICHHE U | 25,05 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O60011€HNE U | bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHeiit ypok. O600ICHHE U | bubnmoreka [JOK
CUCTEMAaTH3alMs 3HAHU N https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

[okymeHT co3aaH B anekTpoHHon copme. Ne 19 ot 17.05.2024. NcnonHutens: LWWanxytavHosa I.J1.

Crpanuua 33 n3 42. CtpaHuua cospaHa: 17.05.2024 13:59

Il INIEKTPOHHBIN
=¥ TATAPCTAH


https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoanuyecTBo 4yacoB

Jara uzydyenus

DJIeKTPOHHBbIE HU(POBHIE

Ne n/m Tema ypoka
Bcero o0pa3oBaTejibHbIE PeCypChI
IInann-  daktn-
pyemas =~ dYeckas
ITepunomnueckuii 3akoH. Ilepunoamueckas
1 CI/I(I:FeMa XUMHUYECKHUX C-)HGMEHTOB A 1 02.09 bubmmorexa [IOK
T ’ https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBOHCTB
2 XHUMHYECKHUX 3JIEMEHTOB MEPBLIX TPEX 1 04.09 bubmmorexa LOK
PBRIX TP ' https://m.eds0o.ru/00adb6b6
MIEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa 1 09.09 bubnnorexa [JOK
HEOPraHUYECKUX BEILIECTB ’ https://m.edsoo.ru/00adb7e2
4 Buabl XUMHUYECKOH CBSI3U U THUIIBI | 11.09 bubnunoreka LIOK
KPUCTAJUIMYECKUX PELIETOK ' https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpeHue u yriyoneHue 3HaHU 1 16.09
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca
6 Knaccuukanus XuMU4ecKkux peakiui no 1 18.09 bubmuoreka [IOK
pasIuYHBIM IIPpU3HAKAM ’ https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUUYECKOMN
7 eakuu. IToHSITHE 0 TOMOT€HHBIX U 1 23.09 bubmmorexa HOK
PCAKIIH. ’ https://m.edsoo.ru/00adbe9a
TETEePOreHHBIX PEaKIMIX
[TonsTHE 0 XUMHYECKOM PAaBHOBECHH.
DaKTOPHI, BIUSIIONME HA CKOPOCTh b K
2 p 111 p 1 2509 noaroreka 1O

XUMHYSCKOU pCaKkuu U IMOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUA

https://m.edsoo.ru/00adc28¢c
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OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bubnunoreka LIOK

npumenenue [Ipaktuueckas padorta Ne 2
o teme "[lonydenne constHON KUCIOTHI.

9 30.09
peakuuu https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON
10 nccoumany. CUiIbHEIE U ci1a0ble 02.10 bubnmorexa LHOK
A HHATHIH. ’ https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
bu6nmoreka IIOK
11 n 7 07.10
OHHDIC YPABHCHI peaiiini https://m.edso0o.ru/00add448
XUMHYECKHEe CBOMCTBA KHUCIOT U
12 OCHOBAaHHUII B CBETE IIPEACTABICHUI 00 09.10 bubmorexa LOK
Hpea ' htps://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOIHAIITN
XUMUUECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHNUI 00 DIIEKTPOIUTHUECKON 14.10 bubnunorexa [IOK
bex P ' https://m.eds00.ru/00add8b2
JIHUCCOLMAIIAN
bubnuoreka [IOK
14 I1 I 16.10
OHATHE O THAPOJIHSE ol https://m.edsoo.ru/00add9d4
bu6nmorexa LIOK
1 i 21.1
5 O000111eHIE U CUCTEMAaTH3alis 3HaHUI 0 hitps-//m.cdsoo.rw/00addd12
KonTtponbHast pabota Ne2 o reme
16 «DIIEKTPOIUTHYECKAS JUCCOIINALINS 23.10 bubnmorexa [IOK
p a HHATHA. ) https://m.edsoo.ru/00addecO
XUMHYECKHUE PEAKIIUU B PACTBOPAX)»
ITpakTuyeckas pabora Ne 1. «Pemenune bubmmnoreka HOK
17 11.11
JKCIIEPUMEHTAJIBHBIX 33139 https://m.edsoo.ru/00addbfa
18 OO6mrast XxapakTepUCTHUKA raJOTeHOB. 1311 bubmuoreka [IOK
XHMMHUYECKHE CBOMCTBA HA PUMEPE XJI0pa ’ https://m.edsoo.ru/00addfe2
XnopoBogopoa. ColisiHast KUCTIOTa, Bbu6mmoteka IIOK
19 XMMHYECKHE CBOMCTBA, MOJYYEHUE, 18.11 https://m.edsoo.ru/00ade104

https://lesson.edu.ru/lesson/2fa56edb-

24b8-48de-8807-edb0b851cab9
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n3ydyeHue e€ cBoucTB"
Brruucienus mo ypaBHEHUSIM XUMHYECKUX
20 €aKIUi, €CJIM OJUH U3 PEarcHTOB JaH B 20.11 bubnmorexa LHOK
PeaKiui, A p A ) https://m.edsoo.ru/00ade488
N30BITKE
. https://lesson.edu.ru/lesson/5714ad33-
21 O000111eHE U CUCTEMATH3AaLU 3HAHUI 25.11 0594.4£47-8448-db8b1 84673a0
” OO01mmas xapakTepucTuka 3J1eMeHTOB VIA- 2711 bubnunoreka LIOK
CPYIIIBI ’ https://m.edsoo.ru/00ade64a
Aimnorponusie MOU(MUKALIUHA CEPLI.
23 Hax0>1<p €HUE ce ij I/I(beé C(I)le I/IHCII){I/Iﬁ B 02.12 bubnuorexa [IOK
A p fl ’ https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEPhI
CepoBozopo, cTpoeHue, (pU3NYECKUE U
P P up ¢ bubnnorexa [{OK
XUMHUYECKUE cBOKCTBA. OKCHUIBI CEPBI.
24 Cepias KueoTa, U3IIECKHE I 04.12 https://m.edsoo.ru/00ade802
p 1 3 https://m.edsoo.ru/00adea28
XUMHUYECKHUE CBOWCTBA, IPUMEHECHHE
XUMHUYECKHUE PEAKIUH, JIEKALUE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOC00a MOTy4YeHUS
)5 CEpPHOU KUCIOThI. XUMUYECKOE 09.12 bubnnorexa [JOK
3arpsAI3HEHUE OKPYXKAIOLIEH CPeIbl ' https://m.edsoo.ru/00adec8a
COCJIMHEHUSIMU CEPBI
BrruncieHue MaccoBOM TOJIH BEIXOJA
26 MIPOAYKTA PEAKIIUNA ’ ! 11.12 Bubmiorexa IIOK
POZIyKTa peakdl ’ https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTeprucTHUKa JIEMEHTOB V A-
TPYIIbL. A30T, paCIIPOCTPaHCHHUE B
27 anIH ozie (bmuzeCKEe I/ITEI/IMI/I‘-ICCKI/Ie 16.12 Bubmmorexa [IOK
p P AC ’ https://m.edsoo.ru/00adeea6
CBOICTBa
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AMMuak, ero (pU3NYeCcKue U XUMUIECKUE
. bubmuorexa [IOK
CBOMCTBA, OJIYYCHUE ¥ IPUMECHCHHE
28 IIpaktrueckas padora Ne 3 o teme 1 18.12 https://m.edso0.ru/00adf004
"I_II) p - ’ https://lesson.edu.ru/lesson/61b70096-
OIYICHILC AMMHa, HSYHCHHE ero 8592-42a5-9139-f6cce232476b
CBOICTB
A3oTHas KHUCIOTa, e€ pusnueckue u
XUMHYECKHE cBoMcTBa. Mcronbp3oBanue
. bubnunorexa LIOK
HUTPATOB M COJICH aMMOHUS B Ka4eCTBE
29 MHHEDATLHLX VI06heHI. XMIeCKoe 1 23.12 https://m.edsoo.ru/00adf306
p YAOOp N https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KaIOIIEH Cpelibl
COEIMHEHHSIMU a30Ta
30 O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI 1 25.12 bu6nunorexa LIOK
®dochop. Oxenp pochopa (V) u
31 (1)00(%)0 pHasI KI/I?JI((l))Ta ¢)¢§3H(qe3:me " 1 13.01 bubmmorexa LIOK
p N ’ https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOTyYEHUE
Hcnons3oBanue ¢pocdaTtoB B KauecTBe
32 MHUHEPAIBHBIX YI0OpeHU. 3arps3HeHue 1 15.01 bubnmorexa [IOK
p . yRoop - 2arp ) https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hocdaTamu
bu6nmorexa LIOK
33 O000111eHIE U CHCTEMATH3aIlUs 3HAHUI 1 20.01 https://lesson.edu.ru/lesson/5714ad33-
9594-41d7-8448-db8b184673a0
34 Yraepon, pacipocTpaHEHHE B TPUPOJIE, 1 2701 bubmuoreka [IOK
¢bu3nuecKkre 1 XUMHUYeCKHe CBOMCTBA ' https://m.edsoo.ru/00adfd9c
Oxkcupl yriaepoja, ux puznyeckue u
35 XHMHYECKHE CBOMCTBA. DKOJOTHICCKHE | 2700 bubmuoreka [{OK
po0JIeMBbI, CBSI3aHHBIEC C OKCHUIOM ) https://m.edsoo.ru/00adfebe
yraepona (IV)
36 VYronbHas KUCI0Ta U €€ COu | 29.01 bubmuorexa [{OK
[TpakTrueckas padota Ne 4 o Teme ’ https://m.edsoo.ru/00ae006¢c
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"[lTonydyenue yriexkuciaoro rasa. https://lesson.edu.ru/lesson/ab5d6455-
KavecTBeHHas peaklys Ha KapOOHaT-HOH" a0ca-4f28-8617-07a52ad8f618
[TepBoHayabHbBIE TOHATHUS 00

37 OpraHUYECKUX BEUIECTBAX KaK O 1 03.02 bubmmorexa [TOK

https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepo/ia
38 O06o001meHne U cucTeMaTHU3alysl 3HAHUI 1 05.02 bu6nmoreka IIOK
. bubnuorexa [{OK

39 Kpemuuii u ero coeguneHus 1 10.02 hitps-//m.cds00.ru/00ac080a
[Ipaktuueckas paborta Ne 5. Pemenue

40 SKCIEPUMEHTAIBHBIX 3a7]a4 10 TEME 1 12.02 bubmmoreka [JOK
«BaxHeinme HeMeTaJUIbl U UX https://m.edsoo.ru/00ae0bf2
COCIMHEHUS»

41 O06o001meHre u cucTeMaTr3alus 3HaHHK 1 17.02 }912[913:i/zilfzs;.(;grzzg?&?é:)elszzg/;;alo%@3-
KonTponbnas padora Ne3 o teme

42 «BaxkHeuIme HeMeTaJuTbl U UX 1 19.02 bubmorexa HOK

https://m.edsoo.ru/00ac0el8
COCJIUHECHHU S
OO61mas xapakTepuCTHKa XUMUIECKUX

43 3JIEMEHTOB — MeTajioB. MeTaminueckas 1 24,00 bubnmnorexa [JOK
CBS3b U METAJUINYECKask KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
peméTka. Pu3nUecKue CBOMCTBA METAIIIOB
XUMHYECKUE CBOMCTBA METAIIIIOB.

44 DNEKTPOXUMHUYECKUN PsiJi HAIPSDKEHNI 1 26.02 bubmmorexa LIOK

https://m.edsoo.ru/00ael 156
METAJLJIOB
OOu1re criocoObl MOTYyYeHHUS METAILIOB.

45 Crnnasel. Beruncnenus no ypaBHEHUAM ] 02.03 bu6muoreka [JOK
XUMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael 156
pEareHToB COJAEPKUT MPUMECH
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PesepBHelil ypok. O600ICHHE 1

https://lesson.edu.ru/lesson/5714ad33-

46 cucTeMaTu3alus 3HaHUu| 04.03 9594-4£d7-8448-db8b184673a0
bubnunorexa LIOK
4 I1 .
7 OHSITHE O KOPPO3UU METAJIOB 09.03 hitps://m.cdsoo.rw/00ac278
bu6nunorexa LIOK
43 [lenourpie MeTan bl 11.03 https://m.edsoo.ru/00ae14b2
bubnunoreka LIOK
49 OKcHuIbI M TUAPOKCUIBI HATPUS U KaJIUSI 16.03 hitps://m.cdsoo.ru/00ac] 4b2
[Ilesn0uHO3EMENBHBIE METAILIBI — KaJbIIMI bubnuorexa [{OK
50 N 18.03
1 MarHum https://m.edsoo.ru/00acl5e8
bubnunoreka LIOK
1 B I 1.04
> WKHCHIITHE COCMMHCHIA KabIIA 01.0 https://m.edsoo.ru/00ael5e8
52 O000111eHrEe U CHCTEMATH3AIIMs] 3HAHUI 06.04
JKEcTKOCTh BOIBI U CLIOCOOEI €€
53 ycrpanenus [Ipaktuyeckas padora Ne 6 o 08.04 bubnnorexa [JOK
TeMe "JKECTKOCTEL BOJBI K METOILI €€ ’ https://m.edsoo.ru/00aec1886
ycTpaHeHus"
bu6nmorexa LIOK
4 A I 13.04
> THOMHHHH 3.0 https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOMCTBA OKCHA U 15.04 bubmuoreka [IOK
THIPOKCHIA ’ https://m.edsoo.ru/00aelc64
bu6nmorexa LIOK
56 K 20.04
cI1es0 https://m.edso00.ru/00ac1d86
57 Oxcunsl, TUIPOKCH B U comu xkene3a (11) .04 but6mmorekxa [IOK
u kenesa (II1) ' https://m.edsoo.ru/00ae35e6
58 O0001IeHre B cCUCTeMaTH3as 3SHAHUH 27.04
[IpakTuueckas padora Ne 7. Pemenue
59 p p 29 04 bubmuorexa [{OK

OKCIICPUMCHTAJIBHBIX 3ajJla4d 110 TEME

https://m.edsoo.ru/00ae3de8
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«BaxkHenmye MeTalIbl U UX COCIUHEHUS))

Bbruuciienus no ypaBHeHUSIM XUMHUYECKUX
peakuui, eciiv OVH U3 PEarcHTOB JaH B

bu6nmorexa [IOK
. 1 4.
60 M30BITKE WU COHep)KI/I:'F IIpUMECH 04.05 hitps://m.cdsoo.r/00ac1 750
Boeruucnenust MaccoBoil 101U BbIXOa
MPOAYKTa PEaKIU
61 O0600611eHre U cucTeMaTu3alus 3HaHU! 1 06.05
6 KOHT‘pOJ:I’BHa}I pabota Ne4 o Teme 1 11.05
«BaxxHele MeTaibl U UX COSTUHEHUS
BemectBa u Matepuanbl B IOBCEIHEBHOM bubnnoreka [JOK
63 1 13.05
JKW3HU YEJT0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE OKpYXkKarolen 1 18.05 bubanorexa [JOK
cpebl ’ https://m.edsoo.ru/00ae4270
65 Ponb xumMuM B perieHny 3KOJIOTHYECKUX | 20.05 Bbu6mmoteka [JOK
npobem ' https://m.edsoo.ru/00ae4270
PesepBHblil ypok. O6006111eHNE U bubmuoreka [IOK
66 . 1 25.05
cucTeMaTu3alus 3HaHul https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O6o011eHNE U 1 bubmuoreka [IOK
cucTeMaTHu3alsl 3HaHuH https://m.edsoo.ru/00adb33c
68 Pesepubiil ypok. O6006111eHIE 1 1 bubmuoreka [JOK
cucTeMaTHu3alusl 3HaHuH https://m.edso0.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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YYEBHO-METOJJNUYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensu O.C., OctpoymoB WN.I'., CnagkoB C.A.,
AxknronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»
» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkimonepHoe 0011eCTBO

«3narensctBO «lIpocBemienue»

METOJNUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
Xumus. [Ipumepnast paboyast mporpamMma U METOIMYECKUE PEKOMEHAAIINH.

YMK T'abpuensna O.C. u ap. 8-9 kinacchbl

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HHTEPHET

https://onlinetestpad.com/ru/tests/chemistry/8class

https://onlinetestpad.com/ru/tests/chemistry/9class
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Jluct cornacoBaHus k gokymeHTy Ne 19 ot 17.05.2024
Wuuumatop cornacoBanus: lWanxytanHosa IM.J1. dupektop
CornacoBaHune nHnyumnposaHo: 17.05.2024 13:59

Jluct cornacoBaHus Twn cornacoBaHus: nocnegoBaTenbHOe

N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus

LiMoanucaHo

1 Wanxyranosa I'J1. 17.05.2024 - 14:00
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