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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanum.

[Iporpamma 1Mo xuMuM NHa€T MpEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyuyeHusl, BOCIUTAHUS M PaA3BUTUI OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABIIMBAET 00s13aTeNbHOE peaMETHOE coJiepKaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAaHHUE MO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHHU, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAaMeTa U
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs MpeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-IIO3HABATEILHON JEATETbHOCTH O0O0yYaromerocs MO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MNPEACTaBICHUS O B3aUMOIIPEBPAICHUSIIX
SHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenue xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U (PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW y4uyeOHOW  JIeSTEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCETHEBHOM XKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IUHCTBO MPUPObI U YEIIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
ATaroM B POpMHUPOBAHUHU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0YyYarOIIMnXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIaJl B KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHHM XUMHH OOECHedYMBalOTCs crerupuKon
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSITHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHUMHH H HEKOTOPBIX OTIEIBHBIX 3HAUYMMBIX MOHSITUU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU C(HOpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAAbIBAETCA U3 CHUCTEMBbI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuoanueckoro 3akona J[. I. MeneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOM CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HAa OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K JPyromy, BBITIONHS (GYHKIMA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TMOIYyYCHHS
M3y4aEeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MPOUCXOAUT C TMPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeAMEeTOB: «OKpyXKalomuil MUpY,
«buonorus. 5—7 knacce» u «Pu3uka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEeATEIBHOCTH 4YeJOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3amaua y4eOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHSATHM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JIOCTYITHBIX 00OOIICHUI MHMPOBO33PEHUYECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOLIEHMM K HAy4YHbIM METOJAM I[IO3HAHMS IPU HW3YYEHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro oOpalieHusi ¢ BEUIECTBAMH B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHUpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUM,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJIEHHOCTh OOy4YEeHUST HA  CHUCTEMAaTHYECKOE MPUOOIIECHHE
OoOy4JaronmMxcss K CaMOCTOSTEIbHOM MO3HABATEIBbHOM JE€ATEIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHWS U CAMOIO3HAHUS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), UMEIONIUX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBaHue o0OmeNd (YHKIMOHAIBHOM M €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OIICHUBATh SIBJICHUS
OKpPYXaIOLIEro MHUpA, MCHOJIb3Yyd 3HAHUS W OMNbBIT, NOJYyYECHHbIE MPU H3YUYECHHUH
XUMUHU, TPUMEHATh WX TMPH PEIICHHH MpoOJeM B TOBCEAHEBHON J>KM3HU U
TPYAOBOU JIEITEIBHOCTH;

— (¢opmupoBaHHEe y OOydYalOMIMXCA TIyMAHUCTUYECKUX OTHOILEHHUI,
NOHUMAaHUSl LEHHOCTU XUMUYECKUX 3HAHUM HJi1 BBIPAOOTKH 3KOJOTHYECKHU
1EeJIecO00pa3HOro TOBEAEHUS B OBITY MU TPYAOBOM JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/I0POBbsl U OKPYKAKOLIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIOCOOHOCTEW K CaMOKOHTPOJIIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpOoGuis U HANPaBIEHHOCTH JaTbHEHIIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctaBisieT 136 yacos: B 8 kimacce — 68 gacos (2
yaca B HeJlelo), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIe XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B KU3HU 4Y€JIOBEKA. XUMHSI B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HAaHUS B XUMHUU. UHCTBIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemnlecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OTHOocuTeNnbHAsT MOJIEKYJIsIpHAass Macca. MaccoBasi 401 XUMHUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYeCKUe U XUMHUYECKHUE SBICHUS. XUMHUECKasd peakius U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Kiaccudukanus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUsI, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU H
npuémMamMu 0OpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(Gu3MUecKuX CBOMCTB O00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAONIOJACHUE
¢u3nueckux (MJaBJI€HUE BOCKA, TasHUE JbJA, PACTUPAHHE caxapa B CTYIIKE,
KUICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE Meja C KUCIIOTOMN) SBJICHUH, HAOIIOACHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE THAPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMOJIeUCTBUE kele3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB pa3feICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PuIbTpOBaHUE,
BBITIApUBAHUE, AUCTHLISAIUA, XpoMaTorpadusi, MPOBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHelne npeacTraBuTe 4 HCOPraHUYECKHUX BELIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopoa — 3nemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenune kucimopoaa. CrnocoObl



MOJIyYeHHUST KHUCIopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

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

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bomopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

MonsipHabiii 00bEM razoB. Pacd€Tsl Mo XUMHUYECKUM YPaBHEHUSIM.

duznueckue CcBOMCTBa BOJbl. Boma Kkak pactBoputelb. PacTBOpEI.
HacepilieHHbIE ¥ HEHACBIIIEHHBIE PAacTBOpPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHHS.
Ponp pacTtBOpoB B IpUpoOZiE€ U B KU3HU 4esioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuil. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBbIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpaszyrone. Homenknatypa oxcuaoB. dusnueckue U XHUMHUYECKHE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KHUCHOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[TonydyeHue KUCIoT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eHeTnueckas CBsA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OMPEIECIICHHUE CONECPKaHUS KUCIOpOAa B BO3AYyXeE, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUSA U
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJYy4YeHHE, COOMpaHHE, PACIO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIO/ICHHE O0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOI'O BEILIECTBA, B3aUMOJECHCTBUE BOABI C METAJIAMHU
(HaTpueM ©  KajibllueM) (BO3MOXHO HCHOJIb30BAHHE BHJICOMATEPUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHu, peakUWil HEUTpalh3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. WU. MenaeneeBa. CtpoeHne aroMoB. XHUMHYECKasl CBSA3b.
OKHCANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIACCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. l[loHsiTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3ytoT aM()OTEpPHBIE OKCUIBI
Y TUAPOKCUJIBI.

[lepnognueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. DOuU3nyecKui CMBICH MOPSAJKOBOTO HOMEpPA, HOMEpPOB NEpUOAa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoii cucremsl [[. U. MenneneeBa. XapakTepuCTUKA XUMHUYECKOIO
AJIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM v NEPUOIaM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

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

Xumuueckuii IKcnepumenm:

u3y4yeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaAaMHU KHCJIOT W IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHUS).

Mesicnpeomemmnuie céasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHHE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK W MOHATHUM, SIBIAIONIUXCS CUCTEMHBIMU ISl OTAEJIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO011e ecTeCTBeHHO--HAy4YHbIE TOHSTHS: HAYyYHbIN (akT, TUNoTEe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MepPUOIUIHOCTh, HAOIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IUIaHEThI, 3BE3/1bl, COJIHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkius

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMUYECKHX dJIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB, Kalaus, KaIbLUI U HX
COCMHEHUN B COOTBETCTBHUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJIbI XMMHUYECKOW CBSI3U. THUIBI KPUCTAIIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K Pa3JIMYHBIM KJaccaM HEOPraHMYeCKHUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanuysa XuMA4eCcKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeroBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEUW OKUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOpaTUMOCTH, MO
YYaCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [lonstre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0O TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTHE 0 XUMHUYECKOM paBHOBecuU. DakTOpBHI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIHLHOM peaKIuu. CocraBiieHue YpaBHEHHI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIIbHBIX ~ PEAKUMA C  HCHOJB30BAHUEM  METOJA
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4eckoil cBsizu. CteneHs aucconuanuu. CUIbHBIE U ClIa0ble 3JEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IoHATHE O TMApONIH3E COoNeil.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAILUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3NIMYHBIX (PAKTOPOB, MCCIIENOBAHUE BJICKTPOIPOBOJIHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALMU KHUCIOT, IIEJIOYEed W COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpa3oBanue ocajika, BbIJEJIEHHE Tas3a, oOpa3oBaHHWE BObI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HemeTaunibl 1 MX cOeIMHEHU S

OO6mast xapaktepuctuka TranoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHiCTBUE C METaUlaMU, HEMeTa/UlaMH, I[Ieo4amMu). XJIIOpPOBOIOPO/I.
CosisiHass KUCJIOTa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHU3M YeJIOBeKa. BakHEWIlHWe XJIOpUIbl U HX
HaXOXJCHUE B PUPOJIE.

Oo6mas xapaktepuctuka 3nemMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUyeckue cBoilicTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUECKHE U
XAMHUYECKUE CBOMCTBA. OKCHIBI CEepbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwuciora, (QHU3WUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W chenu(uieckrue). XHUMHUUYECKHE pPEaKIuu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAs pEaKLIMs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoje. AMMHaK, ero
dusznyecKkue u XMMHUECKHUE CBOMCTBA, oMy4yeHue U npuMenenue. Conu aMMOHUS,
ux pU3NUECKUe U XUMUYECKHE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUEe U XHUMHYECKUE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpaIbHBIX
yno0peHnil. XuMHUYeCcKoe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJNOEMOB). Docdop,
aJoTpornHele Monupukanmuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciaora, Pu3ndIecKue U XUMHUIECKUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUM.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTEIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(UKalMM, PACIPOCTpaHEHUE B TNPUPOJE, (PUNYECKUE U XUMHUYECKUE
cBorcTtBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
¢u3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao0alpbHOTO TMOTEIJICHUS KIKMMaTa, MapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHne KapOOHATOB B ObITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
IPOAYKTHl WX mepepaboTku (OEH3MH), UX POJb B OBITY W MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOIOTHYECKU BAXKHBIX BEIIECTBAX: )KHpax, OeKax, yriieBojgax — U UxX
poJiM B JKH3HM UEJIOBEKa. MaTepualbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpeMHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenue. CoenuHeHUs KpeMHHUs B mnpupoje. OOmme mnpeacTaBieHus o0
okcunie kpemuusi (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITY, B MPOMBIIUIEHHOCTH. BaxxHeie cTpouTelbHble MaTepHalbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpazuiamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpollecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, W3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHON pEaklMK Ha Cyab(dar-
WOH W HaOJI0OJiIeHWEe TNpu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHMS U PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO UCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3y4YCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK anMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOTas3a, MoJyuyeHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYEHHE MNPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CUJIMKATHOM MPOMBIIUICHHOCTH, PEIICHHE HSKCIEePUMEHTAIBHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUSY.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKa XUMMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nonoxkeHus B llepmomgmyeckor cucrteMe XUMHUeCKHX diaeMeHToB . .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTtaiuioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJEKTPOXUMUYECKHMH  pAX
HarnpsHKeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO0rue
CIOCOOBI TIONy4YeHUs MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIE
criocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMHHUH,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nosnoxeHue B llepuoanyeckon cucreme XMMHUYECKHUX
sanemeHntoB JI. M. MenpaeneeBa, CTpo€HHME WX aTOMOB, HAaXOXJIEHUE B MPHUPOJIE.
du3nyecKue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuognueckont cucreMe xumuueckux 3neMeHToB [[. M. MenpaeneeBa, crpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TTo10keHue B [leproindeckoil CuCTeMe XUMUYECKUX JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucremMe XMMHUECKUX 3JIEMEHTOB /1.
. MenpgeneeBa, CTpoeHHE aroma, HaxoxJaeHue B mnpupone. Duszmueckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conn xkenesa (I1) u xenesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (DU3UUYECKUMU
CBOMCTBaMH, H3y4YCHHE  pE3YJbTATOB KOPPO3UM  METAIOB  (BO3MOKHO
WCIIOJB30BaHUE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHJA
KaJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), mequ (1), HaGrOAEHUE M OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH WOHAaMU HaTpus, Kalius MW Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THMAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAbHBIX 3a7a4 10 TeMe «Baxknenime
METAaJIJIbl U UX COCAMHCHUS.

XHMMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObiTy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouled cpeabl (MpeaeiabHas IO0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBJSIFOIIMXCS CUCTEMHBIMHU JJISi OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO--HayYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAMs, TEePUOANIHOCTh, HAOIIOICHUE,
HKCIEPUMEHT, MOJECIHPOBAHUE, HM3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsiyi, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KPUCTAITUIECKAs
pemérka, CruiaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpPATbl, TOPHBIE MOPOJIBI,
10JIE3HBIE UCKOIAEMbI€, TOILJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIIeCTBE MpaBUJIaMd M HOPMaMHU IMOBEJIEHUS M CIOCOOCTBYIOT IMpoleccaM
CaMOITO3HAHUS, CAMOPA3BUTHS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUM H
pacCIIMpPEHUE OIBITA ACSITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, MOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAyKH B KHA3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpaA U OOIIIECTBA;

2) rpaxJaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax H MPaBUIAX MEKINYHOCTHBIX
OTHONIIECHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4Y€OHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM [eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEAECHUE W TOCTYNKHM CBOMX TOBApPUIIECH C MO3UIMU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUSI O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKU WU COCTABJISIOLIUE
OCHOBY JIJI1 TIOHUMAHMS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA TMOJYYEHHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHUS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTENbHON, MH(GOPMAIIMOHHOW M YHUTATENbCKOW KYJBTYpPhI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €caMOOOpa3OBaHMIO, TPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) opMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0Js, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOJIIO/IEHUST TpaBui  OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEILIECTBAMU B OBITY U PEAbHOU KU3HH;

S) TpPyAOBOro BOCIIUTAHUS:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO MTpodeccuil U Tpyia pa3iudHoro poja,
YBaXEHUE K TPyAYy U pe3yibTaTaM TPYAOBOW NEATEILHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHON TPAEKTOPUU MPOAOHKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIemHOM Npo¢eCCUOHAIBHON 1EATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBHOM CpEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKU II€JIECOO0PAa3HOE OTHOIICHHWE K MpPHUpOJie KaK HCTOYHHUKY
YKU3HM Ha 3emJle, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(buU3MYEeCKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEMIECTBAMH, a TAKKE B CUTYALIMSIX,
YTPOKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTHh 3HAHUS, MOJIydaeMble NMPU U3yUYEHUU XUMUH, NI
peneHns 3a1a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOJHON CPENOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B IO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3ylbTaTOB BBIIEIAIOT 3HAYUMBIE ISt
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAYyYHbIe TMOHATHUS (3aKOH, TEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMA XUMHYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUYECKHUE pacCyXaeHus (MHIYKTUBHBIC, JCTYKTUBHBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TpOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XHUMHYecKas Gopmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIuh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaTh CYIIIECTBEHHbBIC
MPU3HAKHA U3Yy4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaE€MbIX MPOIIECCaX U SBICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiCTBUS:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUS THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
0 MPOJIeTTaHHOM padoTe.

Pa6ora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
UHGOpPMAIlMM W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX MJi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKON JEATEIbHOCTH MUH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juaiora M (WJIM) IUCKYCCHM) IIO
CyllIecTBy  oOcCykmaemMol  Tembl, (GOpPMYJIHpPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEIBHO BBIITOJHEHMSI MPEJI0KEHHOM 3a]auH;

YMEHUSl  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  IMO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEpPUMEHTa (J1a00paTOpHOTO OMNbITa,
1abopaTopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACSATENIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CAaMOCTOSITENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yUeOHbIX U
MO3HABATEJIbHBIX 337a4, CaMOCTOSITENIbHO COCTaBJSATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEUCTBUM TNPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTy4YEHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaraeMble B YCJIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeAMETHBIX pPeE3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
collep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crHenupuIecKue JUisi TpPeAMETHOW o0mact «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUIN:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XAMHUYECKUN 3JIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHYECKasl peaKkuus, KiacCUPUKAIMS peakiuil: peakiuu
COCIVMHEHUSA, PEaKIUU PAa3JIOKEHUSA, PEAKIUU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinu,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
MOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOP, MAaccoBasi JOJIs BEIIECTBA
(mporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCHOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUMKY IS COCTaBlIeHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAs) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpeiBaThb cMbIci Ilepuoanueckoro 3akona JI. WM. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3iudaTh I[IOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymma)y, manbeie u
OOJNBIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOPHhIE HMEIOTCS B
tabmune «llepmomnueckass cucTteMa XuMmudeckux siaemeHToB [J[. H.
MeHnieneeBay € UHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIHU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs ONMUCAHUE MPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO ¥ MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICTUTEIBHON NEATCILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHre, CHUCTEMaTHU3alluio, Kiaccu(uKaIuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsl U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX pEeaKIUi, EeCTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJIbHBINA U MBICIICHHBIN );

ClIeOBaTh  NpaBWJIaM  TOJB30BAaHUS  XUMHUYECKOM  MOCyIOH
7abopaTopHbIM  000pYJIOBaHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BCI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TONYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH W KUCIIOT C MTOMOIIBIO WHIWKATOPOB
(Jrakmyc, dheHondraient, METUIIOPAHXK U JIPYTHUE).

K xoHiy 00ydenus B 9 kjiacce rnpeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUH:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, HWOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0’)KHOE BEIIECTBO, BAJICHTHOCTb, 3JICKTPOOTPHUIATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYIECKast CBs3b, TEIUIOBOU ekt
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJICHUE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XHMHUYECKOW peaKkUuu, MPEAeabHO JOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WOHHAs, METaUIMUecKasi) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKOU
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OINHUCHIBAaTh W XapaKTepPHU30BAThH
Tabnuuynyo (opmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noxarpynmna (A-rpynma)» U «1no0odyHas
noarpynmna (b-rpynma)», manbie u OoONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKOM Tabnuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjapa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpefieieHue MX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHHI B
npeaenax MajblX NEPUOIOB U IJIaBHBIX MOATPYHN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCCU(ULIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTETIEHEH OKHCIICHUS
XHMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUUECKHE XUMHUYECKUE
CBOMCTBAa TIPOCTBIX U CJOXHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPAaBHEHUSI BJEKTPOIUTHYECKOW JTUCCOLUMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (opmyre
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSMHU 110 BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TIONYYCHUI0O W COOMPAHHUIO
ra3zo00pa3HbIX BEIIECTB (aMMHUaKa M YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPUI-, OpOMUJI-,
uonu-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIEC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIluI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
11 BertecrBa 1 xumMu4eckue 15 | | bubnunoreka LIOK

' peakuuu https://m.edsoo.ru/7f41837¢

Xumust — BakHasg 00J1acThb

12 €CTECTBO3HAHUS U 5 0 | bubmuoreka [IOK

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

yeoBeKa

Hroro no pazneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Bonopoa.Ilonstue o kucnorax 2 0 | bu6nmorexa LIOK

' M COJISIX https://m.edsoo.ru/7f41837¢c
29 Boznyx. Kucnopon. Ilonsitue 6 0 | bubnmnoreka [HOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmuoreka [IOK

' OCHOBaHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJ1aCChl 1 | | bubnuorexa [{OK

) HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.
XumMnueckas cBsizb. OKMCJINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHME U yriyOJeHHE 3HAHUH 5 | 0 bubnmnoreka HOK
’ OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmmoreka [JOK
’ peakuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpAxX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMUYECKUX 4 0 | bubmuoreka [IOK
) anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubamorexa LOK
' PYHHEL Tep https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.3 anemeHToB [VA-rpynmel. Yraepon u 8 1 2 bubmorexa HOK
) . PYHIEL post https://m.edsoo.ru/7f41a636
KPEMHUH B WX COSAMHCHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 0 1 bubmmorexa LIOK
' pYTHEL ’ P https://m.edsoo.ru/7f41a636
COCTMHECHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
31 Obume cBoiicTBa METAILIOR 4 hitps://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps:/m.cdsoo.ru/7f4 12636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B )KU3HU 4EJIOBEKA 3 bubnuorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
Ha3Banue MmoayJist
PesepBHOE Bpems 3 bubmmorexa LIOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




ITOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcebl
[Ipenme .P
| peameT XxuMuM. Pojib XUMUU B KU3HU 1 0 0 02.09.2024 bubmuoreka [JOK
yeJioBeKka. Tena 1 BeniecTsa https://m.edsoo.ru/ff0d210c
2 ITousTHe 0 MeTOAaX IMO3HAHUS B XUMHU 1 0 0 04.09.2024 bubmmorexa LIOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna
abo aboparo ¢
3 paboThI B 1a00OpaTOpUU U IPUEMBI 1 0 | 09.09.2004 bubnnorexa [HOK
oOpareHus ¢ 1a00paTOpHBIM https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEM
q .C 0
4 HCTBIC BEIICCTBA j/I cmecu. CrrocoObl | 0 0 11.09.2004 bubmuorexa [JOK
paszaeneHus cMmeceun https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas padora Ne 2 Bu6 10K
noImoTeKa
5 P i 1 0 1 16.09.2024
«rasfiernenme CMeceI{ (na npumepe https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBApEHHOM COJIN)»
bu6mmoreka [JOK
6 A 1 0 0 18.09.2024
TOMBI M MOJICKYJIBT https://m.edsoo.ru/ff0d2a6c¢
XUMHUYECKHUE AJIEMEHThI. 3HAKH b
7 1 0 0 23.09.2024 ~ DHOmoTeia LOK
(CMMBOJIBI) XUMHYECKHX JICMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
8 IIpocteie u cn 1 0 0 25.09.2024
P OHBIC BetecTa https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 0 0 30.09.2024 bubmorexa [IOK

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK

10 X .B 02.10.2024
pmiecKas (popuyna. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX JIEMEHTOB
MaccoBast 101 X e eMe

1 I HUMHYECKOT0 dJIEMEHTA 07.10.204 bubmuorexa [JOK
B COCIUHECHUU https://m.edsoo.ru/ff0d350c
OTtHOCHUTEIbHAS aTOMHAs Macca.

12 THOCHUTEJIbHAS aTOMHAs M 00.10.2024 bubmuoreka [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
KonmuaectBo Be . Mons.

13 JINYECTBO BemiecTBa. MoJib 14.10.2024 bubmuorexa [JOK
MougnspHas macca https://m.edsoo.ru/ff0d5230
(o) )

14 W3UYECKUE U XUMUUYECKHE SIBIICHUS 16.10.2024 bu6mmoreka [IOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
ITpu3na CJ10

15 PU3HAKYU U yCII BH;[U IIPOTEKaHUs 21.10.2004 bubnnorexa [HOK
XUMHUYECKUX PEaKIIUU https://m.edsoo.ru/ff0d3al6
3aKoH coXpaHeH .

16 p WSl MacChl BEIIECTB 13.10.2004 bubnnoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciaenus konmyecTBa, MacChl BuG OK

17 BEIIIECTBA [0 YPAaBHEHUSIM XUMUYIECKUX 06.11.2024 nbnmotexa 11

. https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukamnms XuMruaeckux peakiumit
18 (coemuHeHus, pa3IoKeHHS, 3aMEICHUS 11.11.2024 Brbmmozexa [IOK
ds ’ ’ o https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN- Bu6 OK
19 sHIMKIoneauct. O6o01enne u 13.11.2024 nbnnotexa 11
. https://m.edsoo.ru/ff0d40c4
cUCTEMAaTHU3aLMs 3HAHUH

20 KonTtponbHast padora Nel o teme 18.11.2004 bubmuoreka [IOK
«BellecTBa U XUMUUECKHE PEAKIHHY o https://m.edsoo.ru/ff0d4290
B — .

)1 031yX — cMech razo. CoctaB 20.11.2024 bubnuorexa [JOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BECUIECCTBO. O30H

duznueckre 1 XUMUYECKHE CBOICTBA

bubmuoreka [JOK
22 € e 25.11.2024
KHCIOPOZA (peaKiH OKHCIICHI, https://m.edsoo.ru/ff0d4614
ropenue). [Tonstue 06 okcumax
Crioco6bI mostydeHus KHCI0poa B
23 nabopaTopuu iqn OMLIH_UIGHPHOCTI/I 27.11.2024 bubmoreia HOK
patop P ' o https://m.edsoo.ru/ff0d497a
[IpumeHeHnue kucnopoaa
TennoBoii 3¢ hexkT XuMuIecKoi
24 peaKIuu, MOHSITHE O TEPMOXHUMHUUECKOM 02.12.2004 bubnnoreka [JOK
YPaBHEHUU, 3K30- U SIHIAOTEPMUYECKUX https://m.edsoo.ru/ff0d4790
peaKIusax
TomnuBo (He(Th, Yroiab U METaH).
25 3arpsi3HEHHE BO3]lyXa, CIOCOOBI €ro 04.12.2024 bubmorexa HOK
p yxa, o https://m.edsoo.ru/ff0d4cda
MpEeA0TBPALCHUS
[TpakTrueckas padora Ne 3 o Teme BuG 10K
nonInoTeKa
26 IT 0 09.12.2024
(CoTyacHAe A COVHpaHHe KHEHOpOnd, https://m.edsoo.ru/ff0d4ae2
M3Y4YEHUE €r0 CBOMCTBY»
7 Bonopoa — snemeHT 1 npocroe 11.12.2024 bubnuotexa [JOK
BelecTBo. Haxoxxaenue B mpupojae https://m.edsoo.ru/ff0d4dd0
)% du3nyeckrue U XUMAYECKHE CBOMCTBA 16.12.2004 bu6mmoreka [JOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 1T 18.12.2024
OHATHC O KHCTIOTaX 1 COJIAX https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B 23.12.2024  bu6numoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpaxkTuueckas padora Ne 4 o reme Bu6 OK
31 «[Tomyuenue n cobupanue BoJ10poJa, 25.12.2024 nosmotera Il

HU3YUCHHUC €TO CBOICTBY

https://m.edsoo.ru/ff0d4f42




MoutsipHbIii 00bEM Ta30B. 3aKOH

bu6mmoreka [IOK

32 30.12.2024
ABorazpo https://m.edsoo.ru/ff0d542e
Brrunciaenus o6néMa, KOJIMYECTBA Eub 10K

noIMoTEKa

33 ele e e 13.01.2025
BLIECTBA Tasa T Er0 H3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Brruncienns o0bEMOB ra3os 110 Bu6 10K

noOIMoTEKa

34 aBHCHUIO peak a OCHOBEC 3aKOHa 15.01.2025
YPABHEHIIO PEaKilitil fa OCHOBE SAKOH https:/m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIIEHHUH ra30B

35 ®du3nvecKue U XUMHUYECKUE CBOMCTBA 20.01.2025 bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
C i. I1 o

36 ocTaB ocHoBaHuM. ITonsTue o 9012095 bu6mmoreka [IOK
HHIUKATOPAX https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbleHHbie

37 1 HEHACHIIIICHHBIE PacTBOPBL. MaccoBas 27.01.2025 bubmmorexa LHOK

H PACTBOPHL. e https://m.edsoo.ru/fi0d5b40
JIOJISI BEIIIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o teme
«IIpuroroBiaeHNE pacCTBOPOB C

18 pur T BII im pacTs Vp B ) 20.01.2005 bubnnorexka [JOK
OIpeAeIEHHON MAacCOBOM J10JIE https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA

39 Kontponbnas padota No2 no teme 03.02.2005 bubnnoreka [JOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
@) :

40 KCHJIBI: COCTaB, KIIacCU(UKALINS, 05.02.2005 bu6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[Tony4yeHue u XMUMHUYECKUE CBOMCTBA Bi6 LIOK

HOJINOTEKA

41 10.02.2025
KHUCTIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX hitps:/m.cdsoo.ru/f0d664c
OKCHJIOB

4 OcHoBaHUs: COCTaB, KJIacCCU(PUKAIIHS, 12.02.2005 bubnmnorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




I1 €Hue €CKHe 7
43 oy4 HI/IU Y XMMHYECKHE CBOMCTBA 17.00.2025 bubnunoreka [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
K :
44 UCJIOTHL: COCTaB, KilaccuUKalus, 19.02.2005 bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
ITo 7
45 JIy4EHUE U XUMHYECKHE CBOMCTBA 24.00.2005 bubnnoreka [HOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIaTypa,
(cp ) P bu6mmoreka [IOK
46 CIOCOOBI MOYUYEHUSI, XHMUYECKUE 26.02.2025
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuueckas pabota Ne 6. Pemenue
47 SKCHEPUMEHTAIBHBIX 3324 110 TEME 03.03.2005 bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCMHEHU I
r
43 €HETUYECKasl CBSI3b MEXY IfnaccaMI/I 05.03.2005 bubnnorexa [HOK
HEOPraHUYECKUX COCIUHEHUMN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 0606 Vi 10.03.2025
ODIICHHE H CHCTEMATHSAIIT SHAHHH https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 no teme Eub OK
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX 12.03.2025 nosmotexa I
. https://m.edsoo.ru/00ad9ela
COETMHEHU I
[TepBbie MOMBITKY KIacCUpUKAITTT Eub OK
51 XAMHYECKHX 3J1€MEHTOB. [loHsiTHE O 17.03.2025 nommoteka I
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
Ilepronnueckuii 3aKOH U BuG OK
52 [lepnonnueckas cucteMa XMMHUYECKUX 19.03.2025 nommoreka L
https://m.edsoo.ru/00ada52c
anemenToB 1. . Menaeneena
53 [lepuoael, rpynmnsl, IOATPYIIIBI 31.03.2025 bubmmorexa [TOK

https://m.edsoo.ru/00adaS52c




Ctpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54 02.04.2025
anep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK Bu6 OK
55 aToMOB 3JieMeHTOB [leproanueckoit 07.04.2025 nbnnotexa 11
https://m.edsoo.ru/00adabbc
cuctemsl J. 1. Menpaeneepa
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTa Mo erf) MOJIOKEHUIO B 00.04.2025 bubnmoreka [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa st
57 pa3BUTHUS HAYKU I/I"Hpaj(TI/IKI/I. . . 14.04.2025 bubnnorexa [JOK
MenpeneeB — y4€HbIH, MIEIArOT U https://m.edsoo.ru/00ada96e
rpakiaHuH
53 DNEeKTPOOTPULIATEIBHOCTh AaTOMOB 16.04.2025 bubnuoreka [IOK
XUMUUYECKUX BIJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka [JOK
n 21.04.2025
59 OHHAA XMMHIHCCKad CBA3D https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossspHas XUMU4ecKas 23.04.2005 bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaseHTHas HenosipHas XUMUYeCKas 28.04.2005 bubnnorexka [JOK
CBS3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
2 30.04.2025
6 Crenenp okucneHis https://m.edsoo.ru/00adae28
63 OKHUCIHTENBHO-BOCCTAHOBUTEIHHBIC 05.05.2005 bubnuotexa [JOK
peaxkuuu https://m.edsoo.ru/00adb076
bu6mmorexa [IOK
64 0] 07.05.2025
KHCITITTCIIT 1 BOCCTAHOBHTEH https://m.eds00.ru/00adb076
65 Kontponbnas pabota Ne4 o teme 12.05.2025  bubauoteka [JOK




((CTpOCHI/Ie aroma. XUMHU4YECKasl CBS3b»

https://m.edsoo.ru/00adb486

66 PesepBHbIil ypok. O6o6iueH1/1e u | 14.05.2005 bubnmoreka [JOK
cCHUCTeMaTHu3aus 3HaHUM https://m.edsoo.ru/00adb33c
P 7| .

67 €3E€pBHBIN YPOK 0606111eHHe u 1 19.05.205 bubnnoreka [HOK
cHUCTeMaTHu3alus 3HaHUU https://m.edsoo.ru/00ad9cb2

68 Pe3epBHBII ypOK. O606£Il€HI/I€ u 1 21.05.2005 bubnunoreka [JOK
CHUCTeMaTHu3aus 3HaHUM https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne ara muppoBbIe
Tema ypoka Konrpoabnbsie IIpakruuyeckue A dp
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
Ilepnonnueckuit 3aK0H.
[Tepuonnueckas cucrema
1 pHo | 0 0 02.002024  PuOmorexa LIOK
XUMHYECKHUX 31eMeHTOB /JI. . https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTU B U3MEHEHUH Bt OK
2 CBOMCTB XMMHUYECKHX AJICMEHTOB 1 0 0 04.09.2024 nomorexa L
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOJOB
Knaccudukainus u HoMeHkaTypa
3 Purcan P 1 0 0 09.092024  PuOmaorexa [OK
HEOPraHWYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
Buibl XuMuuecKkon CBS3U U TUITBI
4 A : 1 0 0 11092024  Prommorexa IOK
KPUCTAUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
5 «IToBTOpenue u yriy0neHue 3HaHU 1 1 0 16.09.2024
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
Knaccudukanus XuMUIeCKX
6 Puica 1 0 0 18.09.2024  DHommorexa HOK
peakumu 1o pa3JInYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN Bu6 OK
7 peakuuu. [IoHsATHE O TOMOI€HHBIX U 1 0 0 23.09.2024 nommoreka L
https://m.edsoo.ru/00adbe9a
TETEPOTreHHBIX PEAKLUAX
[ToHsiITHE O XMMUYECKOM PAaBHOBECHHU. Bu6 LIOK
nOIMOTEKa
8 ®akTOpHI, BIUAIONINE HA CKOPOCTh 1 0 0 25.09.2024
p . B p https://m.edsoo.ru/00adc28c
XMMHYECKON PEAKIIMU U MTOJO0KEHUE




XUMHYECKOI'O paBHOBECHU A

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC

bubmuoreka [JOK

9 30.09.2024
peakunu https://m.edsoo.ru/0O0adcade
Teopus 31EKTPOIIUTUYECKON BuG 10K
HOINOTEKA
10 ccomuanuu. C € U ci1a0ble 02.10.2024
AIMICCOHATIT, LHITHHBIC 1 C1aDbT https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
bu6mmoreka [IOK
11 Ho ¢ ypaBHE CaKIINi 07.10.2024
HHBIS YPABHCHIA peatiind https:/m.eds0o.ru/00add448
XUMHYECKHE CBONCTBA KUCJIOT U Bu6 110K
HOINOTEKA
12 7| 7 09.10.2024
OCHOBAHUH B CBCTC Hp?HCTaBHeHHH https://m.edsoo.ru/00add5d8
00 IIEKTPOIIMTUICCKON AUCCOIUAIIIH
XUMHYECKHE CBOMCTBA COJIEH B CBETE BuG 1OK
HOINOTEKA
13 1 00 14.10.2024
TpEACTABIICHIH O . https://m.edsoo.ru/00add8b2
AICKTPOJIUTUYECKON JUCCOLHAIITT
o bu6 K
14 [TonsiTue o ruaponuse coneun 16.10.2024 nbmorexa 1O
https://m.edsoo.ru/00add9d4
00600
15 0] uvleHI/Ie U CHCTeMaTHh3allus 21.10.2004 bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
[IpaxTnueckas padora Ne 1. Bu6 LIOK
noInoTeKa
1 P 23.10.2024
6 (CHICHHE IRCICPHMEHTATLHBIX https://m.edsoo.ru/00addbfa
3aJauy
KonTponbnas padora Ne2 o teme
17 «INEKTPOIUTHIECKAS JTUCCOITHAITHS 06.11.2024 bubmmorexa [TOK
p A HHATI. o https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B PACTBOPAX))
OO01mast xapakTepUCTHKA TaJIOT€HOB.
18 XHUMHUYECKUE CBOMCTBA HA IPUMEPE 11.11.2024 bubmorexa [TOK
p p o https://m.edsoo.ru/00addfe2
XJjopa
19 XnopoBogopoa. ColisiHast KUCTIOTa, 13.11.2024 = bubauoreka [JOK




XHUMHUYCCKUC CBOﬁCTBa, IIOJIYYCHHE,

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

MIPUMEHEHHE
[IpakTrueckas padota Ne 2 o Teme

20 «IlomyueHue constHOM KUCIOTHI 18.11.2024 bubmoreia HOK

YHOHUS COI : o https:/m.edsoo.ru/00ade348
M3y4yeHue e€ CBOMCTB»
Brruucnenust no ypaBHeHUSIM
21 XMMHYECKUX PEAKIMH, ECIIU OJUH U3 20.11.2024 bubmoreia HOK
PEarIHi, A o https://m.edso0.ru/00ade488
peareHToB J1aH B U30BITKE
OOm1ast XxapaKTEPUCTHKA HIEMEHTO

2 11ast XapaKTEepUCTUKA 3JIEMEHTOB 25.11.2004 bubnuoreka [IOK
VIA-rpynmel https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUY CEPHI.

Haxoxnenue cepsl U €€ coeTMHEHU I

23 it P Ilv 27 11.2004 bubmuorexa [JOK
B IIpUpoOJie. XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepol

24 CepoBojsiopoj, CTp(v)eHI/Ie, busnueckue 02.12.2004 bubnuorexa [JOK
1 XUMHUYECKHE CBOUCTBA https://m.edsoo.ru/00ade802
Oxcupl cepbl. CepHasi KHCIIOTA, Eub 1OK

nonmoTexa

25 W3WMYCSCKHUE U XUMHYISCKHIE CBOMCTBA, 04.12.2024
¢ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a

oJIy4e CEPHON KHUCIIOTHI.

26 ITOJTyYEHUS] CEPHOU KUCIIOTHI 09.12.2004 bubnnoreka [JOK
XHWMHYECKOE 3arpsi3sHEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolllel cpe/ibl COeTMHEHUSIMU
cepbl
B .

7 BIYMCIIEHNE MAaCCOBOM TOJIM BBIXOZA 11.12.2004 bubmuorexa [JOK
MPOIYKTa peakuuu https://m.edsoo.ru/00adec8a

28 OO1mas XxapakTepUCTUKA SJIEMEHTOB 16.12.2024 = bubnuotexa LJOK




VA-rpynmel. A30T, pacripocTpaHEeHHE
B IIpUpoze, GU3nvYecKue u
XMMHYECKHUE CBOMCTBA

AMMuak, ero ¢puznyeckue u

https://m.edsoo.ru/00adeea6

bu6mmoreka [IOK

29 €CKHE CBOI €Hue 18.12.2024
RHMIFECICHE CEOUCTEA, TOMYHCHHE | https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpakTuyeckas padora Ne 3 o Teme

30 «Tonnyuenne ammuaka, u3y4eHHe ero 23.12.2024  bubmmorexa [IOK

T > YA https://m_eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KI/ICJIOTE\IJ, e€ pusndeckue u 25122024 bubnnoreka [JOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUECTBE MUHEPATBHBIX Eub 10K

nOIMoTeKa

32 0 . X 30.12.2024
YAODPEHHI. AUMHIACCROE . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPY)KAIOIIEH Cpe/Ibl
COEIMHEHUSIMH a30Ta
Docpop. Oxenn pochopa (V) u

33 (1)00(%)0 pHaﬂ KI/ICJ'I((I))Ta (bq)lfm(qe)cxne u 13.01.2025 bubmorexa LOK

p N o https://m.edsoo.ru/00adf68a
XUMHAYECKHE CBOWCTBA, TTOyYeHHE
Hcnonb3oBanue GpochaToB B KauecTBe
0 78

34 MUHEPAIBHBIX Y0 peH%I/I 15.01.2025 bubnuoreka [IOK
3arpsi3HEeHUE IPUPOTHON CpEbI https://m.edsoo.ru/00adfc20
dbocdaramu
VYraepon, pacnpocTpaHeHHE B

35 pu E e ;HMII)JGCKII)R Y XUMUYECKUE 20.01.2025 bubmorexa HOK

P P Ae o https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepona, ux pusndeckue u 2.01.2025 bubnnorexka [JOK

XUMHUYECKHE CBOMCTBA.

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




DKoJIorn4YecKre mpoOIeMBbl,
CBsA3aHHBIE ¢ OKcHIoM yrieponaa (IV)

N bu6mmoreka [IOK
37 v eé 27.01.2025
FOTRHAT KMCIOTA H €€ COTH https://m.edsoo.ru/00ae006¢
[Ipaktrueckas padota Ne 4 o Teme
"[lony4yeHue yriieKuciaoro rasa.

38 YHCHHE YT 20012025  Promiorexa [IOK
KadectBennas peakiys Ha kapOoOHAT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavabHBIC TOHATHUS 00 BuG OK
39 OpPraHUYECKUX BEIIECTBAX KaK O 03.02.2025 nbnnotexa 11
https://m.edsoo.ru/00ac054¢e
COEIMHEHMSX YriiepoJia
N bu6 OK
40 Kpemuuii u ero coequHeHus 05.02.2025 nbnnotexa 11
https://m.edsoo.ru/00aec080a
[IpakTuueckas pabora Ne 5. Pemenue

41 3KcnepH§4eHTanLHHx 3a1a4 10 TemMe 10.02.2025 bubnuorexa [JOK
«BaxkHeume HeMeTaJUTbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHEHUS»

Kontponbnas padota Ne3 no teme Eub 1OK
nOIMOTEKA

42 «BaxkHeume HeMeTaJUTbl U UX 12.02.2025

https://m.edsoo.ru/00aec0Oe18
COCUHEHUS»
OO6m1ast XapakTepruCTUKa XUMUYECKHUX
3JIEMEHTOB — METAJLJIOB.
Mertanueckas CBs3

13 TaJUIMYECKas CBSA3b U 17.00.2025 bu6mmoreka [IOK
MeTaInYecKast KpUCTaIInIecKast https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA
METAJIJIOB
XUMHYECKHE CBONCTBA METAJITIOB. Eu6 OK

44 DAEKTPOXUMHUECKUN Psijt 19.02.2025 nosmotera Il

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edsoo.ru/00ael 156




OO6mwme crmocoOb! MOTyYeHUS
meraiuioB. CiuiaBel. BerauciieHus mo

bu6mmoreka [JOK
45 7| 24.02.2025
YPABHCHIAM XUMITACCKHIX PCaKiii, https://m.edsoo.ru/00ael156
€CJIM OJINH U3 PEareHTOB COJICPKHUT
MIPUMECH
46 ITonsATHE O KOPPO3UH METAILIOB 26.02.2025 bubmorexa HOK
https://m.edsoo.ru/00ae1278
47 [lenounbie MeTaIIbI 03.03.2025 bubmorexa HOK
https://m.edsoo.ru/00ae14b2
Okc OKC a
43 KCHUJIbl U THAPOKCUIBI HATPUS U 05.03.2005 bubnuoreka [IOK
KaJlns https://m.edsoo.ru/00ae14b2
49 H_[enoqI;I03eMeJILHvbIe METAJLIbI — 10.03.2005 bubmuorexa [JOK
KaJIbIIU U MarHum https://m.edsoo.ru/00ael5e8
50 Baxueiinme coefMHEHNUA KaJIbIUA 12.03.2025 bubmaorexa IJOK
https://m.edsoo.ru/00aecl5e8
00600
51 0 HvleHI/Ie U cCUCTeMaTu3aIus 17.03.2005
3HAHUU
JKécTkocTh BO CII0COObI €€
50 TKOCTh BOJIBI U CII Bl 19.03.2025 bu6mmoreka [IOK
YCTpaHEHUA https://m.edsoo.ru/00aec1886
ITpakTuyeckas padora Ne 6 o Teme Bu6 OK
53 "YKEcTKOCTL BOIBI M METOMEI €€ 31.03.2025 nomaorexa L
" https://m.edsoo.ru/00aclae8
YCTpaHECHUS
54 ATIOMHUHMIT 02.042025  Promiorexa [IOK
https://m.edsoo.ru/00aelc64
AmboTtepHBIe CBOMICTBAa OKCUIA U
55 orep s 07.04.2005 bubnmoreka [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso 09.04.2025 bubnmorexa LIOK

https://m.edsoo.ru/00ae1d86




OKCI/I,I[BI, TUAPOKCUABI U COJIM JKEIIE3a

bu6mmoreka [IOK

57 14.04.2025
(I1) u xxene3a (1II) https://m.edsoo.ru/00ae35e6
O600mmeHue e

53 0 I_Iul HUE U CUCTEMATU3ALIUS 16.04.2025
3HAHUU
[TpakTuyeckas padora Ne 7. Pemenue

59 3KcnepmvweHTanLHHx 3aJ1a4 110 TEME 21.04.2025 bubmumoreka [IOK
«BaxkHeume MeTasibl U UX https://m.edsoo.ru/00ae3de8
COCIUHEHUS»
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUM, €CIIM OUH U3

€areHToB J1a 30BITKE

60 pEareHToB J1aH B U30bITKE WU 73.04.2005 bu6mmoreka [IOK
COAEPKUT pUMecH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOH J0JIM BbIX0OJa POIYKTa
peakuuu
O06o01IeHre U cucTeMaTn3a

61 PEHHE 1 CHCTEMATIEAN 28.04.2025
3HAHUH
KonTponbHas padota Ne4 mo teme

62 «BaxxHeumme MeTaIbl B UX 30.04.2025
COCJIUHECHHU S
B

63 elecTsa u NiaTepI/IaJIH B 05.05.2005 bubnnoreka [JOK
IIOBCEAHEBHOM KU3HU YEJIOBEKa https://m.edsoo.ru/00ae3f50
X €CKO€ 3arpsi3HEHHE

64 MMHUYECK g TPSI3HEHU 07.05.2005 bubnnoreka [JOK
OKPYXKarollen cpeabl https://m.edsoo.ru/00ae4270
Po elie

65 JIb XUMUU B PELLICHUU 12.05.2005 bubmuoreka [IOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
P i . 0606

66 e3epBHbIN ypok. 000 iueHHe u 14.05.2025 bubnnoreka [JOK
cucTeMaTu3alus 3HaHUu! https://m.edsoo.ru/00ae0d0a

67 PeseprubIil ypok. O60061eHIE 1 19.05.2025  bubauoteka [JOK




cucreMarusanuia 3HAHUM

68 PezepHblit ypok. O6o01IeHNE U

cucreMarusanuia 3HAHUM

21.05.2025

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

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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