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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTrO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBe (henepanbHOi pabouel mporpaMMbl BOCIIUTAHUS
U C Y4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUA» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPECTABICHUE O LENsAX, OOILIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PA3BUTHUA OOYYAIOMIMXCS CPEIACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE coJiepKaHue,
MpeayCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU cojiepKaHusl, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpolecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0Opa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XWMHH CIYKHUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PECHHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTPAtOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00111el U PyHKIIMOHAIILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4uyeOHOM  JIeSITEIhHOCTH,
AKCIIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOMN ACATEIHHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYaIOIIMNXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOyYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsl  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJanTUPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX IOHSATHN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ uaydeHuro. CoaepkaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM JJIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3U;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHSI K IpyTroMY, BBITIOJIHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYECHUST N3yYaeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHUPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYyYHON KapTUHBI MHUPA B JIOTUKE
€€ CUCTEMHOM TPUPOAbI, IEHHOCTHOI'O OTHOILIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUS B Hayke. M3yueHne XMMHUM MPOUCXOJUT C MPUBJICYCHUEM 3HAHUN W3
paHee M3yYECHHBIX y4eOHBIX MpeameToB: «Okpyxarommuii mup», «buomorus. 5—7
KJIACCh» U «Pu3uka. 7 Kiacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEeSITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbl. 3a7aya
y4eOHOTO TpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUITUX (PaKTOB, MOHITHI, 3aKOHOB ¥ TEOPETHUECKUX MOJIO0KEHUM, JOCTYITHBIX
00001IIeHnlT MHUPOBO33PEHUECKOTO XapaKTepa, sS3blKa HAayKW, B MPHOOIIEHUU K



HAy4YHBIM METOJIaM IMO3HAHUS MPU M3YUYEHHUU BEIIECTB U XMMHUYECKUX PEaKIIHii, B
(GbopMUPOBAHUY U PA3BUTUU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO03HABATEJIbHON U y4eOHO-UCCIIeIOBATENBCKOM ACSITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipn M3yyeHUU XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHMs Ba)KHOE
3Ha4YeHHUE MPUOOPENTU TaAKUE 1IETH, KaK:

— (dopmupoBaHHEe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTb OOy4YeHUSI Ha  CHUCTEMaTHYECKOE MPUOOIIECHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHHUIO 00YyYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0OmeNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBACHATH U OLEHUBATh SIBJICHUSA
OKpY’KaIOIlIeEr0 MHUpa, MCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITEIbHOCTH;

— (QopmupoBanue y O0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUs CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

—pa3BUTHE MOTUBAIMU K OOYYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOyJeHus.

Oo1ee 9rco 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKAa. XUMHSI B CUCTEME HayK.
Tena u BemiectBa. PU3WYECKHE CBOWCTBA BEIIECTB. ATpEraTHOE COCTOSTHHE
BemlecTB. [loHsATHE O MeTofax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zeseHust cMecei.

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

Xumnyeckasi hopmyia. BareHTHOCTh aTOMOB XUMHYECKHX AJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Moisib. MonsipHas macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYEeCKUe U XUMHUUYECKHUE SBICHUS. XUMHUECKasd peakus U €€ MPU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEAKIUH (COETUHEHNS, Pa3I0KEHHUsI, 3aMEIICHUs], O0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiIaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpallieHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 00pas3llOB HEOPTaHMYECKUX BEIIECTB, HaOI0IeHNe
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XUMHUYECKUX peakiui (pasjiokKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILIBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPOBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONUCAaHWE  PEe3yJIbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX).

BaxHeline npeacTraBuTe i HCOPraHUYECKHUX BeElIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — aneMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoOsbl
MOJIyYeHHUs] KUclopoda B JabopaTopuud W IPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoa B mpupoae. O30H — ajuioTporiHas MoAuGUKAIsS KUCIOPOoaa.



TennoBoit 3p(deKT XUMHUECKONW peaklud, TEPMOXMMHUYECKHE ypaBHEHUS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJIEHHE TApPHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — aneMeHT u mpoctoe BeulecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B MpUpOZI€ M B KU3HU 4YeiiOoBEKa. KpyroBopoTr BoAbI B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukaims
OKCHUJIOB:  cosieoOpa3syromire  (OCHOBHBbIC, KHUCJIOTHBIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss OCHOBaHM: WIENOYM W HEPACTBOPHUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBA KHUCIOT. Psanm aktuBHOocTM MetaimioB H. H. bekerona.
[TonydyeHue KUCIoT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomyuyeHue conen.

['eHeTnyecKkas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEIECIICHUE COAEPKaHUsI KUCIOPOAa B BO3AYyXE, IMOJIyYEHHE,
coOuMpaHue, pacrno3HaBaHWE U M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (rmoxkapa), 03HaKOMJICHHE C 00pa3aMy OKCUJIOB M OTICAHUE
WX CBOMCTB, TMOJy4YeHUE, COOMpaHHWE, pACIO3HABAHUE U U3YYEHUE CBOWCTB
BOZIOpo/ia (TOpeHue), B3auMoieicTBre Bogopoia ¢ okcuaom meau (1) (Bo3zmoxHO
WCITOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOACHUE 00PA3I[0B BEMIECTB KOJINYECTBOM
1 ™Monb, wuccienoBaHue OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTBC PA3IMUYHON
PacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONMPEIEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOIEHUE U3MEHEHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yYEHUE B3aUMOICHCTBUS



okcuna meau () ¢ pactBopoM cepHOM KUCTOTBI, KUCIOT ¢ METANIAMH, PEAKIIUil
HEWTpanu3aluu, MOJy4YeHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTajula APYTUM U3 PacTBOPA COJIH, PEIIEHUE IKCIEPUMEHTAIBHBIX 3a71a4 110 TEME
«BaxHeiilne KJ1acchl HEOPTraHUYECKUX COCTUHEHUIN.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIIMU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuii 3axoH. Ilepuoandeckast cuCTeMa XUMHUYECKUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas Gopms [lepuonnyueckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonbl W TpyIIibL.
Du3NYECKU CMBICI TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oronsl. Onexktponsl. CtpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XMUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSI pajJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METATMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPpyIaM U Mepruoiam.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — y4yéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pAacTBOPAaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAMHEHNUS).

Mescnpeomemmuoie ceazu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HKCIOJIb30BaHME KaK OOIMUX ECTECTBEHHO--HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.



OO1ue ecTecTBEeHHO--Hay4HbIe MOHATHS: HAYYHbIN (pakT, TUIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, Kilaccudukamus, TMePUOIUIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

duznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUYECKHE BEIWYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TIOPO/IbI, MOJIE3HbBIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Teproguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKUX 3JIEMEHTOB /1.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOI0B, KM, KATbIUA U X COSAUHEHUM
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B llepuoanueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAIUIMYECKOU PEIIETKHU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4eCcKUX peakivii Mo pa3aTudHbIM MPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKUE
YpaBHEHMUS.

[ToHsiTue 0 ckOpocTH xuMmuyeckoil peakuuu. llonstue 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTepPOTCHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSAIOLIME HA CKOPOCTh XHMHUYECKOW pEaKUUW U TMOJOXKEHHUE XHUMHYECKOIO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMi ¢  HCIOJIb30BaHUEM MeETOja
AIIEKTPOHHOTO OajaHca.



Teopus 3NEKTPOIUTHYECKON JUCCOIUALMU. DIEKTPOIUTHI U HEIJIEKTPOJIHUTHI.
Karnonbl, aHMOHbl. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanuy. CHUIbHBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJIHbIE W COKpAll€HHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTAINIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HEMeTaioB (rpadura W anmasa), CJIOKHBIX BELIECTB
(xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IIpOLEcCca AUCCOLUAIIMH KUCIIOT, HIeJI0Uel U coJiei (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKM TPOTEKAHMsS peakuil HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbl), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMil (FOpEeHUe, pPEeaKIuu pas3lIoKEeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanibl u MX coeiMHEeHUSA

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — FAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xuopoonopod. ConsHas KUCIOTa,
XMMHUYECKME CBOMCTBa, IIOJy4YeHUE, MNpuMeHeHue. JleiictBue xjaopa U
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIOBeKa. BaskHelume X10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka smemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJIIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCcKue U XUMUYECKUE CBOMCTBA (001I1e KaK MpeACcCTaBUTeNs
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JIKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
kucaoTbl. CoOJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJab(paT-HOH.
Haxoxnenue ceppl U €€ COCIMHEHUW B TPUPOJIC. XUMHUYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpelbl COECOUHEHUSIMH cepbl (KHUCIOTHBIE JOXAM, 3arpsA3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro Mpe0TBPaIEHHUS.



OOmas xapakrepuctuka 3aeMeHToB VA-rpynmbel. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIECHUA. A30T, paclpOCTPaHEHHE B MPHUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHue U npuMeHerue. Coiu aMMOHUS,
ux GU3NUECKUE U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
VWOHBI aMMOHMS. A30THasl KUCJIOTa, €€ MOJIy4eHHE, (PU3UUYECKUE M XUMHUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monudukammu gocdopa, Guzndyeckue u xumuueckue cporctsa. Oxeun docdopa
(V) u dochopnas xuciora, pusmueckue M XUMHUYECKHE CBOWCTBA, TOJIYYCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaueCTBE MUHEPAIBbHBIX y100pEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHue B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrimepona B mnpupoae. Okcuabl yriepoaa, HUX (uU3MYecKue u
XMMHUYECKHUE CBOMICTBa, JEHCTBHE HA JKUBbIE OpPraHU3Mbl, I[OJIyY€HUE U
IpUMEHEHHEe. DKOJIOTHYecKue NmpoOiieMsbl, CBs3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ COJM, UX (PU3NYEeCKHEe M XHMHYECKHE CBOWCTBA, MOJIyYEHHE U
npuMmeHenue. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, METULIUHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO341CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIICH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILLIECTBAX: )XKMpax, OejKax, yrieBojgax — U ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COEIMHEHUN.

KpeMHuuii, ero Qusnueckue W XHUMHUYECKHE CBOMCTBA, NOJYyYEHHE H
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemuus (1V) u xpemuueBoit kuciore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
IMPOMBIIIUIEHHOCTU. BaxkHelre cTpouTeNnbHbIE MaTepualbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MacHOTO  MCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEITHEBHOM JKMU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3I0B HEOPTaHUUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBEICHNE KAY€CTBEHHBIX PEAKIUi Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB



X TPOTEKAHMS, OMBIThI, OTPpAKAMOIIHMEe (PU3NUYECKHNE W XUMHYECKHE CBOMCTBA
rajoreHoB M HUX COCIWHEHUI (BO3MOXKHO MCIOJIb30BAHUE BHACOMATEPHUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3IiaMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOTBI, U3Y4EHUE XUMUUYECKHX CBOMCTB Pa30aBIEHHON CEPHOM KUCIIOTHI,
IpOBEJICHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEeKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U uUx
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEpPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yIoOpeHui, NmojlydeHue, coorupanue, pacro3HaBaHUE U U3YUYEHUE
CBOMCTB aMMHakKa, MPOBEIACHUE KAYECTBEHHBIX PEAKIUM HA HOH aMMOHHUS U
dbochar-uoH W U3ydEeHHUE TPU3HAKOB UX MPOTEKAHUsA, B3aUMOJECHCTBUE
KOHIIEHTPUPOBAHHOW Aa30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK animasa,
rpadura, (QymiepeHa, O3HAKOMJICHHE C MPOLECCOM aJICOPOLIMU PacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NPOTHUBOTrasza, IOJIydEHUE,
coOupaHue, paclio3HaBaHUE M U3YYEHUE CBOMCTB YIVIEKMCIIOTO rasa, MpOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE NMPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeline HeMeTalibl U HX
COEIUHECHUSD.

MeTaJibl 1 X COeIMHEHUS

OO01mast xapakTepUCTHUKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux noyioxkeHuss B llepumommueckor cucreme xumuyeckux diemeHTtoB . U.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUU Pl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONTy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U TPOMBIILJICHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
sanemeHnToB JI. 1. MenpaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUIBI HaTpusit W Kanus. [IpuMeHeHue MIeIOYHBIX METAUIOB M MX
COEJIMHEHUMH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUM W KaJbLUHM: TIOJOXKEHUE B
[Tepnoauueckoit cucreMe xumudeckux 3siemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA MarHusi U



KaJiblusl. BaxkHeiiire coeuHeHns Kanblus (OKCUT, TUAPOKCHI, coin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOMCTBA OKCHAA U THAPOKCUIA
ATIOMUHHS.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HaXOXAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCcubl, THAPOKCHIBI U comu xxene3a (11) u sxenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMH, H3yUYCHHE  PE3YJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJCUCTBHUS OKCH[A
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIH, ATFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (Ill), menu (Il), HaGmomeHne M ommMcaHue IPOIECCOB OKpAaIMBAHUS
MJJaMEHH MWOHAMU HATpus, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), CClieJoBaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHHE SKCIEPUMEHTANBHBIX 3aJay 1o teme «Baxuelme
METAJUJIbI U KX COCIUHEHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKAroUIeH cpeanl (MpeaenbHasl T0MyCTUMAst
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooeMm.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.



OOmume ecTeCTBEHHO-HAYYHbBIE MOHSTHS: HAy4YHBIH (DAKT, TUMIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCH(PUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusnka: MaTepus, aTOM, DJICKTPOH, IIPOTOH, HEHTPOH, MOH, HYKJIHI, H30TOIIHI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOJTHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSIHUE BEIECTBA, T'a3, PACTBOP, PACTBOPUMOCTD, KpHUCTaTHYSCKAsI
peméTKa, CIuIaBbl, (PU3MYCCKUC BCIMYMHBI, SIUHUIBI H3MEPCHHUS, KOCMHYECKOES
IIPOCTPAHCTBO, IUIaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocunHTe3, npixanwe, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE TTOPO/IbI, MTOJIE3HbIE
HCKOTaeMbIe, TOTUIMBO, BOJIHBIEC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEJILHOMN JAEATEIBbHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUICKUMHU
COILMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHSATHIMU B
oOlllecTBE TMpaBWJIaMH W HOPMaMH TIOBEJCHHS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBATbCSl CHUCTEMOW TMO3UTUBHBIX IICHHOCTHBIX OpHUEHTAllUM |
pacCIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)naTpuoTHYECKOro BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, TOHMMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B KW3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOM HH(pOpMaIMeil o
MEPENOBBIX JIOCTUKEHUAX M OTKPBITUSIX MHUPOBOM M OTCYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2)rpaskIaHCKOro BOCIIUTAHUSA:

MPEACTABJICHUSI O COLMAIBHBIX HOPMAaxX H MPaBWIAX MEXKINYHOCTHBIX
OTHOIIICHHH B KOJIJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOINECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JIeATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAESATENbHOCTU MpH
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMMOIIOMOIIY B TIPOLIECCE ITON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TOBEJAECHHWE W TMOCTYNKM CBOMX TOBApUIIEH C TO3WUIMKM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MOCTYIIKOB;

3)LIEeHHOCTH HAYYHOI'0 MO3HAHUSA!

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABJISAIOLIME
OCHOBY [IJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJYYEHHE HOBBIX 3HAHWUU I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HABATENIbHOM, MH(DOPMAMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4E€OHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATypoO, IOOCTYNHBIMH TEXHHYECKHMMH CpPEIACTBAMH HMH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHWI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TIPOEKTHOM M HCCIEIOBATEIbCKON
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4)¢popMuUpOBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COOJIIO/IEHUSI TpaBui OE30MAaCHOCTH TpU  OOpaleHUH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEATbHOU KU3HH;

5)Tpy10BOro BOCIIMTAHMSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil U Tpyia pa3iudHoro poja,
YBaXXEHUE K TPYAY U pe3ybTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHON po(eCCUOHATBHON IE€ATEIBHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJalITUPOBATHCS B IPO(HECCHOHATIBHOU CpEIE;

6)3K0JI0rN4eCKOr0 BOCIIUTAHMS

HKOJIOTUYECKU 11€TIECO00pa3HOE OTHOUICHHE K IPUPOJIE KAK HCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHMUS, NOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MMACHOTO MOBEECHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, NI
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I TOBBIIEHUS
YPOBHSI  AKOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yIbTaTOB BBIACISAIOT 3HAYUMBIE IS
(bopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHHE O LEIOCTHON



HAyYHOW KapTUHE MHPA, U YHUBEpCAJIbHbIC ydeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBbIE YHMBEPCAJIbHBbIE YUeOHbIe HeiiCTBHS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HKCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHU (BBIACISATH WX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), UCIOJIB30BAThH
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUSI U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKHE PaCCyXIAeHUS (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIEcCCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BaATh CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMUYECKUX PEAKIIUM,
BBIBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, @ TAKXKE B KAYECTBE OCHOBBI JIs1 GOPMUPOBAHUS TUIIOTE3BI 10 TPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJO0M Mpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyJIUpoBaTh 000OIICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpoChl NMPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B Ipolecce Yy4eOHOH U
UCCJIEIOBATENBCKONU JEATEIbHOCTH MUH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHKATHBHBIE YHHMBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi TeMmbl, (POPMyIUPOBaTH CBOU TMPEIJTOXKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS NPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEpPUMEHTa (J1a00paTOpHOTO OMbITa,
nabopaTopHOI pabOThI O UCCIIEAOBAHUIO CBOIMCTB BEIIECTB, yUe€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX WMHTEPECOB U COTJIACOBAHUSA
no3uuil (00cyx1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSTENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBAThH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aJNTOPUTM JEUCTBUW NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BATh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaraeMble€ B YCJIOBUU 33JIaHUU.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe nmnpeaMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NeNUCcTBUM, crnenupudeckue JUisi TPEAMETHOW o0macTu  «XUMHS», BUIBI
JNEATeIBHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 ki1acce npeiMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTAa, OCHOBAHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCupUKalus peakiuid: peaxkiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU A EKT peakinmu,
AJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAST U HEMOJISIpHAs KOBAJCHTHAs CBS3b, HOHHAS
CBSI3b, HWOH, KaTWOH, AaHUOH, pacTBOp, MaccoBas JOJs BEIIEeCTBa
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JUJIS COCTaBlIeHHS (Qopmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIL;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHHUM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpeiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnojioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHA ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3judaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnodounas noarpynna (b-rpymnmna)y, manbeie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepuomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB M 3apsi si7pa, 0011Iee YUCITO SJICKTPOHOB U
pacmnpeneneHue uX 1Mo JIEKTPOHHBIM CIIOSM);

KJacCU(PUIMPOBAaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKIasi OMUCAHUE MMPUMEPaAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO ¥ MOJIIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO JjeMeHTa 1o ¢GopMmyse COECIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIMH MBICITUTEIILHOMN NEITEITEHOCTH — aHATN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsl U3y4Y€HUs CBOMCTB
BEIIECTB M XHUMHUYECKHX pEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJICIUPOBAHHUE, SKCIEPUMEHT
(peaJibHBINA U MBICIICHHBIN);

CJIEIOBATH NMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa0OPaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB T10 TIOJYYCHHUIO i COOMPAHUTO Ta3000pa3HbIX BEIIECTB
(Boopoa M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIAUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JaKMycC, (PeHONPTAICHH, METUIOPAHK

U ApyTHE).

K xonIy o0yueHus B 9 Kj1acce npeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKMX TMOHSATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHUOH, IPOCTOE BEIIECTBO,
CJI0)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUYIECKast CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJIIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAsT IUCCOLMALMSA, PEaKUUH HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAs,
MeTaJlTn4yecKas ), KpucTaindeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JIOMYCTUMAas KOHIICHTpaIHs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH ITHU MOHSTHUS MPU ONMMMCAHUM BEILIECTB U UX MPEBPAILCHU;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJiCHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPENIEeNATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, IPUHAJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCY COEIWHEHUU To (dopmyiaM, BUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMbich Ilepumommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHUYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manbie ¥ OOJbIIME MEPUOAbl, COOTHOCUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U paclpeesieHue HX 0
ANIEKTPOHHBIM CJIOSIM), OOBSACHSTH OOIIUE 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B Mpeenax MajblX NEPUOJIOB U
INIABHBIX MOJATPYI C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATH XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIECTB, TMOJITBEPXKIAs OMNHUCAHUE
puUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOTO



oOMeHa, ypaBHEHUS PEaKIUid, TOATBEPKIAIOMIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacCChI BEIIIECTB,
MaCCOBYIO JIOJIFO XHMHYECKOIo JJIeMeHTa Mo ¢Gopmylie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKON pEaKIu;

COOJTI0IaTh TIPaBHIIA MTOJIB30BAHUS XUMUYECKOHN TIOCY0U B Ta00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIeCTBaMU B
COOTBETCTBMM C HHCTPYKIHUSMHU TIO BBIIOJHEHHUIO J1A0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TTIOATBEPIKIAIOIINE KaUeCTBEHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IYyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, Gocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMH MBICIIUTEIIBHOM JIEATEIIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNEe, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
HU3MEpEHne, MOJCINPOBaHUE, IKCTIEPUMEHT (pEeaJIbHBIN U MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KounvecTBO 4acoB
Ne HaumeHnoBaHue pa3iesioB U DJiIeKTpOoHHbIE (HU(POBHIE)
KonTposabHbie IpakTnyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pasznea 1.IlepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
XuMHS — BaXkHas 00J1aCTh
11 €CTEeCTBO3HAHUS U 5 9 bu6mmoreka [IOK
' MPAKTUYECKOU NEeSATEIbHOCTH https://m.edso0.ru/7f41837c
YeJIoBeKa
19 BemecTBa 1 xuMuueckue 15 1 bu6nuoreka [IOK
' peaxiuu https://m.eds00.ru/7f41837¢
Utoro no pazneny 20
Paznen 2.BaxuHeiimme npeacTaBuTe/ M HEOPraHNYECKHUX BelIeCTB
21 Boznyx. Kucnopoa. Ilonstue 6 bubnuoreka [JOK
' 00 oKcHIax https://m.eds00.ru/7f41837¢c
Bonopon.Ilonstue o kucinorax bubnmnorexka HOK
2.2 8 1
U COJISAX https://m.edso0.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6nuoreka [IOK
' OCHOBaHHSX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIACChI 1 1 1 bubmuorexa [JOK
' HEOPraHUYECKUX COCIUHEHUN https://m.edso00.ru/7f41837c
Hroro mo pazneny 30

Pazpnen 3.011epuoanyeckuii 3akoH u [lepuoguveckasi cucrema xumnueckux 3jaemMeHToB /. U. MennesieeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU




[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

bu6nmoreka [IOK
3.1 XMH;I;EZZ%ZE:?%ZH;HO;H. = ! https://m.edSO(I)l.ru/7f41837c
aroma
XUMHUECKas CBSI3b. BuGorexa LIOK
3.2 OxucamTensHo- 8 https://m.eds00.ru/7f41837c
BOCCTAHOBUTCIIbHBIC PCAKIINN
Hroro mo paszery 15 ﬁtﬁﬁﬁgjg;gﬁﬁmsm
PesepBHOE Bpems 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB H TeM uugpoBbie
Ne i/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Pa3nes 1.BemecTBo U XUMH4YeCKHE PeaKIMU
11 [ToBTOpeHue U yriaydieHne 3HaHu| 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxiui https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHIECKAsS JUCCOIHAITHSI. 8 1 1 bubnnoreka [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpPAX https://m.edso00.ru/7f41a636
Utoro no pazneny 17
Paznes 2.HemeTanibl 1 UX cOeINHEHUSI
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepUCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 brbmmorexa LTOK
' PYHIRL. 2-€p https://m.edsoo.ru/7f41a636
COEZIMHEHUs
OO0m1as XxapakTepUCTUKa XUMHUECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmorexa LOK
' PYHIEL. ’ P https://m.edsoo.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmmorexa [JOK
' . PYHIEL poa https://m.edso0o.ru/7f41a636
KPEMHUH B UX COCAMHCHUS
Hroro no paszneny 25




Paznen 3.MeTa/LlIbI M UX COeAUHEHUS

. bubnnorexa [JOK
3.1 Obmpe cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 B 16
KHEHUIINE METAIIJIBI U UX COSINHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pasznen 4.Xumus n okpyskawuas cpeia
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4eJIOBEKA 3 bubnnorexa [JOK
' B p https://m.edso00.ru/7f41a636
Utoro no pazneny 3
PezepBHOE Bpemst 3 bubmorexa HIOK

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne HMara uugposbie
Tema ypoxa Konrpoabusie IIpakTuueckue
n/n Bcero H3Y4YeHH S o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 [Ipeamer xumuu. Ponb xumuu B 1 bubnunoreka LIOK
JKU3HU 4ejIoBeKa. Tera U BelecTsa 04.09.2023 ' https://m.edsoo.ru/ff0d210c
5 Ilonsatue o MeTo1aX MO3HAHHUS B 1 bubmuoreka [{OK
XUMHH 07.09.2023  https://m.edsoo.ru/ff0d227¢
[TpakTuueckast padorta Ne 1
3 «[IpaBuna paboThl B 1abopaTopuu u 1 1 bubnnoreka [JOK
npUEMBI OOPALIIEHUS C 11.09.2023  https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
4 Hucreie BelecTBa U CMECH. 1 bu6mmoteka IIOK
CrniocoOsI pa3aenenus cMmeceit 14.09.2023  https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 1 bubmorexa [TOK
s . PHMEp 18.09.2023 | https://m.edsoo.ru/ff0d28c8
OUYMCTKHU MTOBaPEHHOM COJIN)»
bu6nmorexa LIOK
A
6 TOMBLH MOJCKYJIB! L 21.09.2023  https://m.edsoo.ru/ff0d2a6c
7 XuMHUYECKHUe AJ1€MEHThI. 3HAKU 1 but6mmorekxa [IOK
(CHMBOJIBI) XUMHYECKHX JICMEHTOB 25.09.2023  https://m.edsoo.ru/ff0d2be8
8 [TpocThie 1 CIIOKHBIE BEIIECTBA 1 bubmorexa [JOK
P 28.09.2023  https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 bubmorexa HOK
SIAPHOE I3 02.10.2023  https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa
BeIeCTB. XUMUYeCKasi hopMyIia.

bub6numoreka [IOK

1
0 BaneHTHOCTL aTOMOB XUMHYECKUX 05.10.2023 | https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
OTHOCHUTENbLHAA aTOMHAsi Macca.
11 OTHOCHUTENbHASA MOJIEKYIIAPHAs Bubmaorexa ITOK
YIp 09.10.2023 | https://m.edsoo.ru/ff0d323c
macca
12 MaccoBas 1o XUMHYECKOTO bubnunoreka LIOK
3JIEMEHTA B COEAMHEHUH 12.10.2023 | https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemiectra. MoJib. bubmuoreka [{OK
Momnspaast macca 16.10.2023  https://m.edsoo.ru/ff0d5230
14 dusnyecKkrue U XUMHUYECKUE SIBICHUS. bubnuoreka [IOK
XuMHUYecKasi peaKius 19.10.2023 | https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yCIOBUS MPOTEKAHUS bubnunoreka LIOK
XUMUYECKHUX PEaKInuid 23.10.2023 @ https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubnmnorexa [JOK
XUMHUYECKUE YPABHEHHS 26.10.2023  https://m.edsoo.ru/ff0d3b88
BrrunciieHus KoJan4ecTBa, MacChl
17 BEIIECTBA 10 YPaBHEHUSIM bubnnorexa [JOK
n P . 06.11.2023 | https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEAKITHHA
Knaccudukams XUuMAYECKHAX
18 eaK Hlif (co;l WHEHUS, Pa3JI0KEeHUS bubmorexa LHOK
peartt A P ’ 09.11.2023  https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIuknoneauct. O6obIeHne U bubmmorera TIOK
1 AHCT: Hvl 13.11.2023 = https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3aLMs 3HAHUH
20 KonTponbnas padorta Nel o teme bubmuoteka [IOK
«BerecTBa 1 XUMUYECKHE PEAKITAN 16.11.2023  https://m.edsoo.ru/ff0d4290




Bo3ayx — cMmech razos. CoctaB

bu6nuoreka [IOK

21 BO3Ayxa. KHCIIOpOL ~— eMeHT 20.11.2023  https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
duznueckrue 1 XUMUYECKHE
99 CBOMCTBA KHCJIOPO/ia (peaKkIuu bubnmnoreka HOK
okucienus, ropenue). [loustue 06 23.11.2023  https://m.edsoo.ru/ff0d4614
OKCHIaxX
CriocoObI MmotyueH s KUCIopoa B
23 nabopaTopuu iqn OMBIH_U'IerH(leTI/I bubmmorexa [JOK
patop P ’ 27.11.2023  https://m.edsoo.ru/ff0d497a
[TpumeHeHue Kuciopoaa
TernoBoit 3¢ hexT XuMUIecKoi
24 peaKIuu, MOHSITHE O bubnunoreka LIOK
TEPMOXUMHUYECKOM ypaBHEHUH, IK30- 30.11.2023  https://m.edsoo.ru/ff0d4790
Y SHJIOTEPMUYECKUX PEAKIIHIX
TormuBo (He(Th, YrOiIb U METaH).
25 3ar 5[3H€I§I/I€ql;O3 ’ a, CIIOCOOBI Zro bubmorexa LIOK
P AR 04.12.2023  https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «[Tonydyenue u cobupanue bubmmorexa [TOK
i P . 07.12.2023  https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, M3y4eHUE €T0 CBOHCTBY
97 Bonoponx — anemeHT u pocroe bubmuoreka [IOK
BenlecTBo. HaxoxneHnue B npupoe 11.12.2023 @ https://m.edsoo.ru/ff0d4dd0
du3nyecKre 1 XUMUICCKHE
28 cBoiicTBa Bojgopoaa. [Ilpumenenue Bubmmorexa [IOK
HOPOAR TP 14.12.2023  https://m.edsoo.ru/ffod4ddo
BOJIOpOA
29 [ToHsiTHE O KUCIOTAX U COJSAX bubmmorexa [JOK
18.12.2023  https://m.edsoo.ru/ff0d50d2




Crnioco0sI 1oTydeHust BOAOPO/Ia B

bu6nmoreka [IOK

30
nabopaTopuu 21.12.2023  https://m.edsoo.ru/ff0d4dd0
[TpaxTuueckas padota Ne 4 o Teme
31 «ITonyuenne u cobupaHue Bogopoia bubmorexa HOK
7 P AOPOA, 25.12.2023  https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €TI0 CBOHCTBY
32 MomnsipHblii 00bEM Ta30B. 3aKOH Bbu6muotexa [JOK
ABorazpo 08.01.2024  https://m.edsoo.ru/ff0d542e
Brruncaenus 00n€ma, KoJIrM4yecTBa
33 BEII[ECTBA r'a3a 10 €ro U3BECTHOM bubmorexa HOK
. Y 11.01.2024  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BELLECTBA WK 00BEMY
Brrunciienus 00EMOB ra3oB 110
34 ABHCHUIO PEaKIIMU HAa OCHOBE bubmorexa [JOK
7P "p B . 15.01.2024  https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIIICHHH ra30B
35 DOHU3NYECKUE U XUMUYECCKHE bubnunoreka LIOK
CBOWCTBA BOJbI 18.01.2024 @ https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuoreka [{OK
WHIUKAaTOpax 22.01.2024 @ https://m.edsoo.ru/ff0d59e2
Boga kxak pactBopuTens.
37 HacplieHHble 1 HEHACHIIIIEHHBIE bubmuoreka [{OK
pactBopbl. MaccoBas 10J1sI BEIIECTBA 25.01.2024  https://m.edsoo.ru/ff0d5b40
B PacTBOpE
[TpakTtuyeckas padora Ne 5 o teme
38 «IIpuroroBiieHne pacTBOpOB C bubmuoreka [IOK
ompeeEHHON MaCCOBOM JTOJIeH 29.01.2024 @ https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEWIECTBA»
39 KonTtponbHas padora Ne2 o reme bu6muoreka [IOK
«Kucnopoa. Bonopoxa. Boga» 01.02.2024  https://m.edsoo.ru/ff0d6342




OKcuIpl: COCTaB, KiIaccuUKaIus,

bu6nmoreka [IOK

40
HOMEHKJIaTypa 05.02.2024  https://m.edsoo.ru/ff0d664e
[TonydyeHnune u XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U bubmorexa [IOK
’ 08.02.2024  https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUJIOB
42 OcHoBaHwusI: cOCTaB, Ki1accuduxams, bubnunorexa LIOK
HOMEHKJIaTypa 12.02.2024  https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XuMU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHMI 15.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiiaccudukanms, bubnunoreka LIOK
HOMEHKJIaTypa 19.02.2024  https://m.edsoo.ru/ffOdfee2
45 [lonyuyeHnue u XxuMuyeckue cBOWCTBa Bbu6moteka [IOK
KHUCJIOT 22.02.2024  https://m.edsoo.ru/ffOdfee2
Couu (cpeaHue): HOMEHKIIATYpa,
46 cnocoéblj HI;JI )eHI/Iﬂ XI/IMI/I‘IZEKI/IG bubmorexa LIOK
. i ’ 26.02.2024  https://m.eds00.ru/00ad9474
CBOMCTBa
[Tpaktuyeckas padora Ne 6. Pemenue
47 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME bubnmnorexa [JOK
«OCHOBHBIE KJIACCHl HEOPraHMYECKHUX 29.02.2024  https://m.edsoo.ru/00ad9b7c
COETUHEHUIN)
['eHeTnyeckas CBSI3b MEXKIY
48 KJlaccaMH HEOPTraHMYECKHX bubmorexa HOK
N P 04.03.2024 = https://m.edso00.ru/00ad9a50
COCTMHCHU I
49 O06o0menre U cucTeMaTr3aIus bubnuotexa [JOK
3HAHUM 07.03.2024 = https://m.edsoo.ru/00ad9ch2
KonTponbnas padota Ne3 o teme
50 "OCHOBHBIE KJIacChl HEOPTaHUYECKUX bubmmorexa [JOK
11.03.2024  https://m.edsoo.ru/00ad9ela

coequHeHuin"




[IepBble NOMBITKY KJIACCH(PUKALIUU

ol XMMHUYECKHX 3J1€MEHTOB. [loHsATHE O bubmorexa LOK
14.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJTHBIX 3JIEMEHTOB
[lepuoauueckuii 3aKOH U
59 [lepuoauueckas cucrema bubnmnoreka HOK
XUMHYEeCKUX deMeHToB Jl. U. 18.03.2024  https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuompl, TPyYIIIbI, MOATPYIIIBI bubmmorexa [IOK
21.03.2024  https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COCTaB aTOMHBIX bubnnorexa [JOK
snep. M3oTombl 01.04.2024  https://m.edsoo.ru/00ada342
CtpoeHue AIIeKTPOHHBIX 000I04YeK
95 aToMoB 3JieMeHTOB [lepuoanueckoii bubmorexa HOK
04.04.2024  https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTepucTuKka XMMHYECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKEHUIO B bubnuoreka [{OK
[lepnonnueckoii cucreme /1. U. 08.04.2024  https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenpneneeB — yu€HbIi, IeAaror u 11.04.2024  https://m.edsoo.ru/00ada96e
rpaXkIaHUH
58 DIIEeKTPOOTPUIIATETHHOCTh aTOMOB bubmuoreka [IOK
XUMUYECKHUX AJIEMEHTOB 15.04.2024  https://m.edsoo.ru/00adaab8
59 HonHast XuMu4deckast CBsI3b bubmorexa HOK
18.04.2024  https://m.edsoo.ru/00adac34
50 KoBanenTHast nonsipHast XuMu4ecKas bubmuoteka [IOK
CBSI3b 22.04.2024  https://m.edsoo.ru/00adaab8




61 KoBanenTtHas HenossipHas 1 bubnmnoreka HOK
XUMUYECKas CBS3b 25.04.2024  https://m.edsoo.ru/00adaab9
bubnmoreka [JOK
62 CTeneth okucICHis L 02.05.2024 https://m.edsoi_.[ru/OOadanS
63 OKHCIUTENIbHO-BOCCTAaHOBUTEIIBHBIC 1 bubmuorexa [JOK
peakiuu 06.05.2024 = https://m.edsoo.ru/00adb076
bubmuorexa [IOK
o4 OKHCIHTEIIN 1 BOCCTAHOBHTCIIH L 13.05.2024 https://m.edsocL).IrUIOOadb076
KonTponbnas paborta Ne4 o teme BuGmiorexa LIOK
65 «CTtpoenue aroMa. XuMUYECKast 1 16.05.2024 https://m.eds0o.ru/00adbAgs
CBSI3b»
66 Peseprublit ypok. O600mIeHNE U 1 Bbu6moteka [IOK
cucTeMaTu3aIus 3HaHUI 20.05.2024  https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O600111eHUE U 1 bubnuoreka [IOK
cucTeMaTu3aIus 3HaHUI 23.05.2024  https://m.edsoo.ru/00ad9ch2
68 PesepBHslit ypok. O600111eHNE U 1 bubnmoreka [JOK
cHUCTeMaTU3aIs 3HaHUI 27.05.2024  https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68
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9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Kourpoubnbie IIpakTHyeckue
n/n Bcero H3Y4YeHH S o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Ilepnonnueckuit 3aK0H.

1 [lepuoauueckast cucrema 1 Bbu6mmotreka [JOK
XHMHYECKHX 31eMeHTOB J[. H. 02.09.2023 = https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMUYECKUX HJIEMEHTOB 1 bubmmorexa [JOK

. 06.09.2023  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHUYECKHUX BEIECTB 09.09.2023  https://m.edsoo.ru/00adb7e2

4 Buiel XumMHu4ueckoil CBSA3U M THIIBI 1 bu6mmoteka IIOK
KPUCTAININYECKUX PEIIETOK 13.09.2023 @ https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme
«[loBTOpEHUeE u yrnyonaeHue

) . 1 1
3HAHUH OCHOBHBIX Pa3zeiioB Kypca 16.09.2023
8 Kkimacca»

Knaccudukanms xumuaecknx

6 €aKIUH 10 Pa3TMIHBIM 1 bubmorexa HOK
P P 20.09.2023  https://m.edsoo.ru/00adbch0
MPU3HAKAM
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakuu. [ToHsITHE O TOMOTE€HHBIX 1 bubmorexa HOK
peAKiT. 23.09.2023  https://m.edsoo.ru/00adbe9a

U I'CTCPOTCHHBIX PCAKIIUAX




IlonsTHE 0 XUMHUYECKOM
PaBHOBCCHUU. d')aKTopr, BIIHUAOIINC

8 Ha CKOPOCTh XUMHUYECKON pEaKIINU Bubmaorexa ITOK
P peaxt 27.09.2023 @ https://m.edsoo.ru/00adc28c
U IIOJIOKEHUE XUMHUYECKOTO
paBHOBECHS
9 OKHCIUTEBHO- bubmuorexa [JOK
BOCCTAHOBUTEIBHBIE PEAKIIUU 30.09.2023  https://m.edsoo.ru/00adcade
Teopust 37K TPOTUTHUCCKOM
10 muccouuanuu. CUIbHBIE U ca0ble buGnuorexa [IOK
' 04.10.2023  https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HMonnrle ypaBHEHUS peakIinn Bubmiorexa HOK
P P 07.10.2023 https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHHI B CBETE MPEICTABICHHI bubnnorexa [JOK
00 JIEKTPOIUTUICCKON 11.10.2023  https://m.edsoo.ru/00add5d8
JIUCCOLTHAINA
XHUMHU4YeCKHUEe CBOMCTBA cojell B
13 CBETE IIPEICTAaBICHUN 00 Bubmiorexa IOK
P ! 14.10.2023  https://m.eds0o.ru/00add8h2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 ITonsatue o ruapoIN3€E CONEH bubmorexa LOK
AP 18.10.2023 | https://m.edsoo.ru/00add9d4
15 O06001IeHre U cucTeMaTU3aIIHS bubmuoreka [IOK
3HAHUNA 21.10.2023  https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Penrenue 3KcriepuMeHTaIbHBIX Bubmorexa IOK
p 25.10.2023 | https://m.edsoo.ru/00addbfa
3a1a9»
17 KonrtponbHast padora Ne2 o reme bubmuoteka [IOK
«QJIEKTpOIUTHYECKAs 28.10.2023  https://m.edsoo.ru/00addecO




nuccoruanusi. XUMHUYECKHE
pEeaKkIK B paCTBOpPax»

OO6mas xapakTepucTHKa

bubnunoreka LIOK

18 . X i
HAIOTEHOB. AUMITECKHE CBotcTba 08.11.2023  https://m.edsoo.ru/00addfe2
Ha TIpUMepe XJopa
XinopoBogopoa. ColisiHast KUCIOTA,
19 XUMHUYECKHUE CBOWCTBA, MOTyYEHUE bubmorexa [JOK
> HOAYHERHE, 11.11.2023  https://m.edso0.ru/00ade104
MIPUMEHEHUE
[IpakTuueckas pabora Ne 2 o teme
20 «[lomy4deHne CONSTHOM KUCITOTHI bubmorexa [JOK
.. ’ 15.11.2023  https://m.edsoo.ru/00ade348
M3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUsIM
21 XUMHUYECKHUX PEAKIIHiA, €CIIH OJTUH bubmorexa [JOK
P ’ 18.11.2023  https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30BITKE
99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynmst 22.11.2023  https://m.edsoo.ru/00ade64a
AnnoTtponHbsle MOIU(pUKALIUN
23 cepnl. HaxoxieHue cepsl U €€ bubmuoreka [IOK
COEIMHEHUH B IPUPOJIE. 25.11.2023  https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOKWCTBA CEPBI
CepoBoa0pO, CTPOEHHUE,
24 @HI;quCKIEe u xnzmqecm/le bubmmorexa [TOK
. 29.11.2023  https://m.edsoo.ru/00ade802
CBOWCTBa
Oxkcunpl cepbl. CepHas KUCIOTAa,
25 ¢bu3znyecKkrue 1 XuMHUYEeCKHe bubmorexa OK
. 02.12.2023  https://m.edsoo.ru/00adea28
CBOWMCTBA, MPUMECHCHUE
26 XHUMHUYECKUE PEAKIINH, JIEIKAIINE B bubmuoteka [IOK
OCHOBE TIPOMBIIIUIEHHOTO criocoba 06.12.2023  https://m.edsoo.ru/00adec8a




MTOJIy4EHHS] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsAI3HEHUE
OKpY>Karollen cpeibl
COCJIMHEHUSIMU CEPBI

Brruncienue MmaccoBoy 10U

bub6numoreka [IOK

27 09.12.2023
BBIXOJ[a TPOIYKTA PEAKLINHU https://m.edsoo.ru/00adec8a
OO01mmas XxapakTeprcTHKa SJICMEHTOB
VA-rpynmsl. A30T,

28 acn po}:; aHeHHUeE B IIPUPOJE bubmorexa [IOK
PAcpocIp pHpoIe, 13.12.2023 @ https://m.edso0.ru/00adeeab
(hbU3UYECKHEe U XUMUYECKUE
CBOMCTBa
AmMHEaK, ero Gu3nvecKue u

29 XAMUYECKHE CBOMCTBA, IOIyUYEHUE bubmorexa [IOK

> HOIYH 16.12.2023  https://m.edsoo.ru/00adf004
Y IPUMEHEHHUE
[IpaxTuueckas pabora Ne 3 o Teme
30 «ITonyuenne aMMuaKa, u3yueHue bubmorexa [IOK
yqv » 13YH 20.12.2023  https://m.edsoo.ru/00adf180
€ro CBOMCTBY

31 A3oTHas KuC0Ta, €€ (U3nIecKue bubnunorexa LIOK
M XMMHAYECKHE CBOMCTBA 23.12.2023  https://m.edso0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHHS B KaU€CTBE MHUHEPATbHBIX Bub 10K

N nOIMOTEKA

32 ynobpenuit. Xummuueckoe ) 27.12.2023 https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COEIMHEHHMSIMHA a30Ta
docdhop. Oxcun dpocdopa (V) u

33 dbocdopHas kucnora, pusndeckue bubnmnoreka [JOK
M XMMHUYECKHE CBOMCTBA, 10.01.2024 | https://m.edsoo.ru/00adf68a

MOJTyYeHHE




Hcnons3oBanue pocdaros B
KaueCcTBE MUHEPATHHBIX

bub6numoreka [IOK

34
ynoOpeHuil. 3arps3HeHUE 13.01.2024  https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hocdaTamu
VYriepos, pacpocTpaHeHUE B

35 npu E Ie[ g)mimie u 17.01.2024 ~ Dubmuorexa [JOK

PHPOAC, - R https://m.edsoo.ru/00adfd9c
XUMHYCECKHE CBOKMCTBA
Oxcupl yriaeposa, ux pusndeckue
1 XMMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKHE IMPOOIEMBbI bubmorexa [JOK
P ’ 20.01.2024  https://m.edsoo.ru/O0adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepojia
(V)
37 VronpHas KUCIOTa U €€ COIIN bubmorexa OK
24.01.2024  https://m.edsoo.ru/00ae006c
[IpakTuueckas pabora Ne 4 o Teme
"H .

38 OJIyYEHHE YTJIEKHCIIOro ra3a 97 01.2024 bubmuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"

[TepBoHaYaIbHBIE TOHATHS 00 Bub 10K
noIMoTeKa
1.01.2024

39 OpPraHUYECKUX BEIIECTBAX KaK O 31.01.20 httns://m.edsoo.ru/00ae054e
COCIIMHEHUSX YIIIepo/ia

40 Kpemuuii u ero coequHeHus bubmorexa HOK

P % 03.02.2024  https://m.edso0.ru/00ae080a
[TpakTuueckast paborta Ne 5.
41 Pemrenne skciepUMEHTAIBHBIX 07.02.2024 bubmuoreka [JOK

3a71a4 110 TeMe «BakHenmme
HEMETAJJIBI U UX COSOUHEHUI

https://m.edso0.ru/00ae0bf2




KontponbHas padota Ne3 no teme

42 «BakHeH111e HeMeTaIbl U UX bubmmorexa [JOK
10.02.2024  https://m.edsoo.ru/00ae0el8
COCAUHEHMS
OO6m1as xapakTeprucTruKa
XAMUYECKHUX DJIEMEHTOB —

43 MeTaJI0B. MeTajindeckas CBsI3b 1 bubmuorexa [JOK
MeTaJuIM4ecKasi KpucTauinieckas 14.02.2024  https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA
METAJIJIOB
XuMHYECKHE CBOMCTBA METAJIIIOB. By 10K

. HOJIMOTEKA

44 9J‘IeKTpOXI/II\:II/I‘IeCKI/II/I pan 17.02.2024 https://m.edsoo.ru/00ae1156
HaIPsDKCHUN METAIIJIOB
O61ue cnocoObl MOTydYeHHs
MeTanoB. CriaBel. Beraucnenus

45 10 YPaBHEHHUSAM XUMHYECKUX bubmorexa LHOK

P . 21.02.2024 | https://m.edsoo0.ru/00ae1156
peaxiui, ecu OJJUH U3 PeareHToOB
COJICPKUT TIPUMECH
bu6nmorexa LIOK

46 ITonsTHE O KOPPO3UH METAIIIOB 28.02.2024 https://m.eds00.ru/00ae 1278

bu6nmorexa LIOK

47
[Henormsie MeTanet 06.03.2024  https://m.edsoo.ru/00ael4b2
OKcubl ¥ THAPOKCUIBI HATPUS U bu6mmoteka IIOK

48 02.03.2024
KaJus https://m.edsoo.ru/00ae14hb2

49 IHenoquoseMenLI{He METaJLTbI — 06.03.2024 bubmuoreka [{OK
KaJblIMM U Maruui https://m.edsoo.ru/00ael15e8

50 Baxueilinme coenMHEHNS KaJIbIIH 13.03.2024 bubnnorexa [JOK

https://m.edso0.ru/00ae15e8




O0001IeHrEe U cUCTEMAaTU3 AU

51 . 16.03.2024
3HAHUU
59 JKécTkocThb BOBI U CIOCOOEI €€ 90.03.2024 bubnunoreka LIOK
YCTpaHECHUS https://m.edso0.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o Teme Bu6 10K
. . noIMoTeKa
53 }KGCTKOCTL"BOI[H Y METOJIbI €& 23.03.2024 https://m.edsoo.ru/00ae1ac8
yCTpaHEHUs
. bubnuorexa [{OK
>4 AJTIOMHHHH 03.04.2024 https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCHA U 06.04.2024 bubnuorexa [IOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubnuoreka [IOK
>0 Keneso 10.04.2024 = https://m.eds0o.ru/00ae1d86
Okcupl, THIPOKCUIBI U COJTH bubnunoreka LIOK
57 13.04.2024
xenesa (1) u sxemesa (111) https://m.edsoo.ru/00ae35e6
58 O606HVICHI/I€ U CUCTEMaTU3alus 17.04.2024
3HAHUU
ITpakTuueckas padora Ne 7.
59 Pemenne skcriepuMeHTaIbHBIX bubmuoreka [IOK
3aja4 1o reme «Baxueiime 20.04.2024  https://m.edsoo.ru/00ae3de8
METAJUTBI ¥ UX COCIMHEHUS
Brruncnenus mo ypaBHeHUSIM
XUMHYECKHUX PEAKIIHid, €CIIU OJUH
50 U3 PEareHToB JIaH B 30BITKE WIN 94.04.2024 bubmuorexa [IOK

COACPKUT MpuMecH. Beruncnenus
MacCOBOM J0JIM BBIXOJa IIPOIYKTA
peakuuu

https://m.edso0.ru/00ae1750




O0001IeHrEe U cUCTEMAaTU3 AU

61 . 1 27.04.2024
3HAHUU
Kontponbnas padota Ne4 o reme
62 «Baxknele MeTamibl U UX 1 04.05.2024
COETUHEHUS»
63 BemectBa u NiaTepHamﬂ B 1 08.05.2024 bubmmoreka [JOK
[MOBCEJHEBHOW KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
X
64 I/IMI/IIIGCKOCUSanﬂSHeHI/IG 1 15.05.2024 bubnnoreka [JOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
Ponp xumuu B perienun bubmmoreka [JOK
65 1 18.05.2024
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHblIil ypok. O606?ICHH€ u 1 50.05.2024 Bbu6moteka [IOK
cUCTEMaTU3alus 3HAaHUU https://m.edsoo.ru/00ae0dOa
67 PesepBHbIi ypoK. O6o6iueHI/Ie u 1 22.05.2024 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHbIit ypoK. O6o6iueHI/Ie u 1 55 05.2024 bubnmoreka [JOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/00ad9cb?
OBIIEE KOJIMYECTBO YACOB I1O 68
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YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» Xumus, 8 knacc/ I'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxrmmmonepHoe o6rmiectBo «M3marensetBo «lIpocBemenuey, 2019

» Xumus, 9 kimacce/ IN'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

AxrmmmonepHoe obmectBo «M3aarenbetBo «lIpocBemenuney, 2020.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1) KoHTpoJibHBIC U IPpOBEepOUHbIe pa0boThI 10 XuMuu: 8 kiaacc/I".A. Illunapuesa,
C.B. JlaBrrukuna. - M.: M3narenbcTBO «OK3amen», 2020.

2) 3auerHbie padoThl o xumuH: 9 kiacc./T.A. BopoBkux. — M.: M3nareiabcTBO
«9K3ameny, 2019.

3) Xumus. Jlunaktinaeckuii Mmatepual. 8-9 Kiracchl: mocoOue i yduTenen
o01ieo0paszoBaTebHBIX yupexaenuid. / A.M. Pagenkuii. — M.: [IpocBemnienue,
2011.

4) Ypoku xumuu B 8 kinacce: meroanueckoe nmocobue / O.C. 'abpuess,
N.I".OctpoymoB, 1.B. AkcénoBa. — M.: IIpocsenienue, 2022.

5) COopHUK 3a/1a4, yIPaXHEHUIH U TECTOB IO XUMUH : 8-9 Kiacchr /
H.J.CeepmiioBa. — M.: I3gaTenbcTBO «OK3aMen», 2021.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETH

NHTEPHE

https://m.edsoo.ru
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