MHWHHUCTEPCTBO MPOCBEIIEHUS POCCUIICKOM ®EJEPAIIUU
MHUHUCTEPCTBO OBPA3OBAHUSA N HAYKHU PECITYBJINKHU
TATAPCTAH
MKY "¥Ynpasienue o0pazoBaHus ''bajTacMHCKOro paiioOHHOTO

HCIIOJTHHUTECJIBHOI'0O KOMHUTETA

MBOY Bbypo6amckas COILI
PACCMOTPEHO COI'NTACOBAHO YTBEPXJIEHO
Ha METOJINYECKOM 3aMECTUTEIb JMpeKkTop mKOIbI
00bEIMHEHU N pykoBoauTens mo YP
M.T.Cubaratynnux
P.M.I'y6aiinynnun P.V.Bamnepa 1PHKa3 116 o1 «31» asrycr
[Homep npukaza] ot «28» [Homep npukaza] ot «29» 2023 .
aryct 2023 . aBryct 2023 r. .
JOKYMEHT ITIOAIMMUCAH

SJIEKTPOHHOM IMOAITUCHIO

CBEAEHWA O CEPTUOWKATE 3N

CeptudwkaT: 00856E7640B39AB9351E62FFBB724BF556
Bnapeney: CuBaratynnud Manuk TumepxaHoBud
HeictevteneH ¢ 14.10.2022 oo 07.01.2024

.
PABOYAS ITPOT'PAMMA

(ID 452138)

yueOHoro npeamera «Xumusi. bazoBblil ypoBeHb)

11t o0y4arommxcs 8 — 9 kiaccos

LokymeHT co3aaH B anekTpoHHown copme. Ne 40 ot 15.11.2023. UcnonHutenb: Cnbaratynnui M.T. B SINNEKTPOHHbIA
CrpaHuua 42 u3 86. CTpaHuua cosaaHa: 15.11.2023 10:13 =¥ TATAPCTAH



Bypo6am 2023 rox

LokymeHT co3aaH B anekTpoHHown copme. Ne 40 ot 15.11.2023. UcnonHutenb: Cnbaratynnui M.T. B SNNEKTPOHHbIA
CrpaHunua 43 u3 86. CTpanuua cosaaHa: 15.11.2023 10:13 =¥ TATAPCTAH



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha oOcHOBE (henepaabHON paboueit mporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHusamnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpamMMbl MO XUMHHU, OMPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, OMNpeAeNseT BO3MOXHOCTH IMpeaMeTa Ui
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATETbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUSIIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

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

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

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATaroM B OpMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yYaroInXcs;
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CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XHMHUM OOECMEYMBAIOTCS CHEIU(pUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEIACTABICHUN
Pa3HOrO YPOBHS:

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

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TMpeacTaBlieHUd 00 3NEKTPOJUTHYECKON JMCCOLMAlUU BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE  OMIIMPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYECHUST N3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CUCTEMHOM TPUPOAbI, IEHHOCTHOT'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUS B Hayke. M3yyeHne XMMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUN W3
paHee M3Y4YEeHHBIX Y4YeOHBIX mpeaMeToB: «Oxkpykawomuii Mupy, «buonorus. 5-7
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETIbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPHI. 3a7aua
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIO0KEHUN, JOCTYITHBIX
00001IIeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, S3blKa HAyKH, B MPHUOOIIEHUU K
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HAy4YHBIM METOJaM IMO3HAHUS MPU W3YYCHHUU BEUIECTB M XUMUYECKUX PEaKIui, B
(GbopMUPOBAHNY U PA3BUTHU MTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHus ¢ BEeIIECTBAMH B MTOBCEIHEBHOM JKU3HMU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (dopmupoBaHHEe HHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTb OOy4YeHUSI Ha  CHUCTEMaTHYECKOE MPUOOIIECHHE
O0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUi, CIIOCOOCTBYIOIIUX MTPUOOPETEHHUIO 00YyYaIOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOTIO3HAHUA, KIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHATBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM YHUCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaloIllero MHUpa, WCIOJIb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUH
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBALMM K OOYYEHHUIO, CIIOCOOHOCTEM K CAMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JalbHEWUIIETO
oOy4eHus.

Oo11ee 9rciio 4acoB, OTBEACHHBIX JIJIS U3YYCHUS XMMUHU 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).
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COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE 3SJIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudaeckas hopmyra. BareHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOocTaBa BemiecTB. OTHOcHUTENbHAsE aTOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
Macchbl W 4YHCIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYeCKUe U XUMHUUYECKHUE SBJICHUS. XMMHUECKas peakiuus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, 0OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus ¢ JIabopaTopHBIM O00OPYAOBaHUEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
menu (I1) nmpu HarpeBanuu, B3auMoJeCTBHE Kele3a ¢ pacTBopoM coiu meau (II),
U3y4YeHUE CIOCOOOB Pa3esIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHUISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3ylbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsi MacChl, CO3JaHUE MOJENeH MOJIEKY
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcuabl. [Ipumenenue xkuciopoaa. CrocoObl
MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.
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TennoBoit 3h(deKT XUMHUECKONW peaklnd, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pEakUud. TOIIMBO: yroiab M METaH. 3arpsa3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — aneMeHT u mpocToe BeuecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBaHUS.
Pose pacTBOpOB B mpupo/ie U B XKU3HU 4esioBeKa. KpyroBopoT BoAbI B MPUPOJIE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpasytomye  (OCHOBHbIE, KHUCIOTHbIE, aM{(OTEepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHrne ocCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenkinarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTraHUYECKUX COCIUHEHU.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJICUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUSA U
npeKpalieHus ropeHus (moxkapa), 03HakoMJIEHUE ¢ 00pa3liaMu OKCUI0B U OITUCAHUE
UX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACMO3HABAaHWE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumo/ierictsue Bogopoaa ¢ okcuaom meau (II) (Bo3moxxkHo
WCITOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOACHUE 00Pa3II0B BEIIECTB KOJIMUESCTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMsI BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbllu€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJIEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIOEHNE N3MECHECHHUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOAECHCTBUS
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okcuna meau (II) ¢ pacTBOpoM cepHOM KUCIOTHI, KUCIOT ¢ METalJIaMU, peaKIui
HEUTpANIU3alMU, TOJYYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IHepuoauueckui 3axkoH u Ilepuoguyeckast cucremMa XUMHYECKHUX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe 0
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOphIe 00pa3yoT aM(pOTEPHBIE OKCHUIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux sneMeHToB JI. WM. Menaeneesa. Ilepuoasl u rpynmsl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHYECKUX DIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoanyueckoil CUCTEMbl XUMHUECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisspHAss W HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iporniecchbl OKMCIEHNs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakinu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€d MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HWCMOJIb30BaHHE KaK OOIMHUX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TaK U MOHATHH, SIBISIONIUXCS CUCTEMHBIMU JUISI OTEIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.
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OO1ue ecTecTBEeHHO--Hay4HbIe MOHATHS: HAY4YHbIN (PaKkT, TUIIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE3/1b1, COJHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE MOPO/IbI, TOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepuognuecknii 3akoH. [lepuoanueckasi cucteMa XUMUYECKUX 3JIeMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbI XUMHUYECKOW CBSI3U. THIBI KPUCTALIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMUECKOW PEIIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxkaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHU4YEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOPaTUMOCTH, MO
YYaCTHUIO KaTajau3aropa). DK30- U IHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKIE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonsTre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsatne o xumMmuyeckoM paBHoBecuu. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIILHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHue  ypaBHEHUU

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIHMi ¢  HCIOJb30BaHUEM  METOja
AIEKTPOHHOTO OajaHca.
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Teopus 3MEKTPOIUTHYECKON JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenens qucconuanuu. CUIbHBIC U CIa0bIe 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUS PEAKIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHATHE O THApONIM3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICMCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHMS] peaKkUuil HOHHOro oOmeHa (oOpa3oBaHHME OCaJKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJbI), OIBITOB, WJUIFOCTPUPYIOUIUX MPUMEPDI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEaKIMNil (FOpEHUE, pEeaKIuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KauEeCTBEHHBIX PEAKLIU HAa MOHBI, PEIIEHUE AKCIEPUMEHTAIIBHBIX 33/1a4.

HemeTaJyuibl 1 X COeIMHEHHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEII[ECTB — FAJIOT€HOB. XMMUUYECKHE CBOMCTBA HA MPUMEpE XJIopa (B3auMOIEHCTBUE
C MeTajulaMM, HEMeTaJlaMH, wienodamu). Xsopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IIpUpPOJIE.

O6mast xapaktepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBoiOpoJ, CTpoeHue, (GU3NYEecKue u
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHoco0a MOdy4YeHus CepHOM Kuciotel. [IpuMeHeHue cepHoi
kucaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbpl M €€ COCNUMHEHUUW B TpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpenbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3]lyXa U BOJOEMOB), CITIOCOOBI €r0 MPEI0OTBPAILICHHUS.
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OOmast xapakTepucTuka 3aeMeHTOB VA-rpynmnbsl. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MoJlydeHue U npuMeHeHue. Conu aMMOHUS,
ux GU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakilus Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMe Kak TMPEACTaBUTENS KJlacca KHUCIOT M CHEHUPUICCKHE).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
Moaudukauuu docdopa, puznyeckue U xumudeckue cpoiictBa. Okcua gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOUCTBA, MOJy4YCHUE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

OOmast xapaktepuctuka 31eMeHToB [VA-rpynnbsl. OCoO€HHOCTH CTPOEHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TJIepO, AJTIOTPOIHbIE MOIU(DUKALIUH,
pacnpocTpaHeHue B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojna, UX (U3HYECKUE U
XUMUYECKUE CBOWCTBA, [EUCTBME HA JKUBBIE OPraHU3Mbl, I[IOJyYEHUE U
IpPUMEHEHHE. DKOJIOTUYEeCKUe MpoOJIeMbl, CBI3aHHbIE ¢ okcuaoM yriaepoaa (IV),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ CONM, UX (PU3NYEeCKHe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBI. Mcmonbp3oBaHue
KapOOHATOB B OBITY, METULIUHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO3A1CTBE.

[lepBoHaUaNIbHBIE TTOHATHSL 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIJIEBOAOPOAOB (yroib, NPUPOAHBIA Ta3, HePTb),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, IMOJyYeHUE U
npuMmeHenue. CoequHeHus KpeMHus B pupoze. O01re npeacTaBieHus 00 OKCHie
kpemuus (IV) u kpemaueBoit kucinore. CUITUKATHI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBIIIUICHHOCTU. BaxkHele cTpouTeNbHbIE MaTepualibl: KEpaMmHKa, CTEKJIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIIOJECHUE MPU3HAKOB

LokymeHT co3aaH B anekTpoHHown copme. Ne 40 ot 15.11.2023. UcnonHutenb: Cnbaratynnui M.T. r.lBﬂEKTPOHHbIﬁ
CrpaHunua 52 13 86. CTpanuua cosaaxa: 15.11.2023 10:13 =¥ TATAPCTAH



X TPOTEKAHMS, OMBITHI, OTpAKAMOIHMEe (PU3NUECKHNE W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEJWHEHHH (BO3MOXKHO HCIIOJB30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUMHEHUSMU (BO3MOXKHO MCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha CyJb(haT-uOH U HAOII0eHIE TpU3HaKa e
MPOTEKaHUs, O3HAKOMJICHHUE ¢ (PU3MYECKUMU CBOWCTBaMHU a30Ta, ¢ocdhopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, NPOBEJACHUE KAYECTBEHHBIX PEAKIMA HA HOH aMMOHHUS U
dbochar-uoH W U3ydEeHHUE TPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBHUE
KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QysiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOIMU PacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIy4EHUE,
coOupaHue, pacro3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJICHHE C MPOAYKUMEH CUIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeline HeMeTalibl U HX
COETUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosiokeHuss B llepuogmueckon cucreme xumuyeckux snemeHroB [, .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  PAl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocOOBI TIONy4eHUs MeTauioB. [loHATHE O KOPpPO3WHM METAIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[[{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCTEME XUMUYECKUX
anemeHToB . . MenaeneeBa, CcTpoeHHE MX aTOMOB, HaXOXJIEHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckoit cucteMe xumudeckux 35eMeHToB /. Y. MenaeneeBa, cTpoeHne nux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA MarHusi U
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Kayiblusl. Baxkueiire coequHeHns KabIus (OKCU, TUAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIosiokeHue B [lepuoandeckoi cucreMe XuMUYeCKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHUIA U THAPOKCUIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOCHHE aToMa, HAaXOXIAEHHWE B mnpupone. dusznueckue u
XUMHUYECKUe CBOMCTBA xkene3a. OKcubl, THAPOKCcH bl U coiu xkenesa (II) u xenesa
(IIT), mx cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMH, M3yUYCHHE PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLIECCA TOPEHHUS XKeje3a B KUCIOPOAE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIUii HAa MOHBI: MAarHusl, KaJbIIHs, aTIOMUHUS, ITUHKA, sxerne3a (1)
u xenesa (III), menu (II), HabGmroeHWE W OMHMCaHWE IPOIIECCOB OKpaITMBAHUS
MJJaMEHH WOHAaMU HATpus, Kajlusg M Kalblus (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'HAPOKCHUIA ATTFOMUHUS U
TUAPOKCHAA LIMHKA, PELICHUE SKCIIEPUMEHTAIBHBIX 3aj1a4d 1o Teme «BaxHeunmme
METaJUIBl U KX COCTUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuanbsl B IOBCEIHEBHOM >KM3HM 4YeloBeKa. be3omacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYyKarolleh cpenbl (MpeaesibHas IOomycThUMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKcnepumenm:

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

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€d MPU M3YYEHHM XUMHUH B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.
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OO1ue ecTeCTBEHHO-HAyUHbIE MOHATHSA: HAY4HbIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KIacCupUKalusi, TMEepUOJUYHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJIEKYIa, AIEKTPUUYECKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH,  TUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MUYECKHE BEIMYMHBI, CAUHUIIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorusi: ¢orocunres, npixanwe, OuMocdepa, IKOCUCTEMA, MUHEPAIbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, MTOJIE3HbIC
HCKOIIaeMbI€, TOTLJIMBO, BOJIHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

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

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TNO3UTUBHBIX [IEHHOCTHBIX OpPHUEHTAUU U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAWI0, TOHMMAaHUS 3HAYEHUS XUMHYECKOW HAyKu B JKH3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABJICHNUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIbHBIX 3aJay, BBIIOJHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMMOIIOMOIIIY B TIPOLIECCEe ITON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TMOBEJACHMWE W TMOCTYNKH CBOUX TOBApUIICH C MO3WUIMKM HPABCTBEHHBIX H
MIPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY [IJI1 TIOHUMAaHUS CYIIHOCTH HAyYHOW KapTHHBI MHpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHCHHS HAOJFOAAEMBIX MPOIIECCOB M SIBIICHHM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN
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JUTEPATYPOH, JTOCTYMHBIMA TEXHHYECKHUMHU CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 W TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U pEabHOMN KU3HMU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  MPEAMETHBIX  3HAaHMM MO  XUMHHM, OCO3HaHHBIM  BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJalTUPOBATHCS B PO(ECCUOHATBHOM CpEIE;

6) 3K0JI0TrNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTHYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEeH TPUPOIHON CPENOH, I OBBIIIEHUS
YPOBHSI  DKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TIJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMHUpOBaHUST MUPOBO33pEHHUS O0IIIEHAYIHBIC TIOHITHS (3aKOH, TEOPHS, TPUHITHTI,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O LIEJIOCTHOM
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HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC ydeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE oOecmeunBaroT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUM: PACKPBIBATH CMBICI XUMHUYECKUX TMOHSATUM (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCTIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PEIICHUH Y4eOHO-TI03HABATEIbHBIX 3aJ1a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/ibCKHe AeiCTBUSA:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3BI TTO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHUIO, OPTaHU3AIMH W IIPOBEIACHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOust, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATh MPOTUBOPECUMBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIMSIMU;

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

KoMMyHUKATHBHBIC YHHBEPCAJIbHbIE Y4eOHbIE JeHCTBUS:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYLECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JIEATEIBHOCTH B YCTHBIX M TMHCbMEHHBIX TEKCTaX; JelaTh MPE3CHTAIUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC YUeOHbIe 1eliCTBHS:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOUpaTh Hanbosiee 3PpPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIHSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTaTa 3asBICHHON 1M, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
Collep KaHMs, YCTAHOBJIEHHOTO JIaHHOW denepalibHON pabodeil MmporpaMMoid,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI
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NeHCcTBUM, crnenupudecKkue I TpeAMETHOW o0macth  «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaIlUsX.

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

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON Ah(EKT peakiumy,
SAJIpO aToMa, JIEKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BeIEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUSA MPU ONMKMCAHUM BEILIECTB U UX MPEBPAIICHUIH;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNpEAeIEHHOMY KJacCy COEIUHEHHUM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

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

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iu4aTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maibsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
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XUMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 00I1Iee YUCIo JIEKTPOHOB U
pacrnpezieNieHUue UX MO0 AIEKTPOHHBIM CIIOSIM);

e KIAcCU(PUIMPOBATH XUMHUECKUE SJIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
pa3IMYHBIX KJIACCOB, MOATBEP:K/Iasl OMMCAHUE MTPUMEPAMHU MOJIEKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TIPEBpAICHUNA B
Pa3IMYHBIX yCIOBHSIX;

e BBIYHCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHHUIO
XUMHYECKON pEAKLINH;

e TPHUMEHSTH OCHOBHBIC OTICPAIlMU MBICTUTEIHHON ACSITENFHOCTH — aHATIN3
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHUE NMPUYMHHO--CJIEACTBEHHBIX CBSI3€d — JUJISl M3YYEHHs CBOWCTB
BEUIECTB M XUMHUYECKUX pEaKkUud, €CTECTBEHHO-HAYyYHbIE METO/IbI
MO3HaHUS — HaAOMIOJeHNE, M3MEpPEeHHe, MOICIHMPOBAHUE, SKCIICPHUMEHT
(peanbHBIN U MBICICHHBIN);

e CJIEIOBATh IIPAaBUJIaM MOJIb30BAHUS XUMUYECKOW IOCY 101 1 J1abopaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBUM C HWHCTPYKLUUSMU IO BBINOJHEHUIO J1abOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoia M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MaccoBOM J10JIell pacTBOPEHHOTO BELIECTBA, IUIAHUPOBATH M MPOBOAMTH
XUMHUYECKHE SKCIEPUMEHTHI 10 PAclO3HABAHUIO PACTBOPOB IEJOYeH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK
U pyTHE).

K xoniry oOyuenus B 9 kiacce nmpeMeTHBIE pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

e DAacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX MOHITHHA: XHUMHUYECKUN
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, TPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPUIIATEIHHOCTh, CTEMEHBb
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakuuu, MOJb, MOJISIPHBIM ~ 00BEM,  pPAcTBOp,  BJIEKTPOJIHTHI,
HERJIEKTPOJIUTHI, 3JEKTPOIUTUYECKAs IUCCOLMALIMSA, PEaKUUU HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U
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HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHUYECKas CBSI3b (KoBajieHTHaH, HMOHHAs,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JOMYCTUMAas KOHIICHTpaIs
ITJIK BemiecTBa;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKUX TMOHITUH H
MIPUMEHATH ITHU MOHITUA MPU OMTMCAHUHU BEIIECTB U UX MPEBPAILICHU;

e HCIOJIb30BaTh XUMHYECKYI0 CHMBOJHUKY JJI1 COCTaBJieHUs (QopMyi
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

e ONPEAEHATHh BAJICHTHOCTh U CTEIEHb OKUCICHHUSI XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OMpeNeIEHHOMY KJIacCy COeIMHEHUM 1o (opMyniaM, BHUI XHMHUYECKOMN
CBs3U (KOBaJICHTHAs, WOHHAS, MeTaUIM4YecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPaxX HEOPraHUYECKHX COCAMHEHUH, TUI KPHUCTAJUITMYECKON
PELUIETKA KOHKPETHOI'O BEILIECTBA,

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenngeneeBa u
JICMOHCTPUPOBATh €r0 IOHMMAHMWE: OINHUCHIBATh U XapaKTepPU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
pa3iIvyath TMOHSTHS «rjaBHas mnoarpynmna (A-Tpymnma)» W «moOodHas
noarpynmna (b-rpynma)», manele u OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HaYCHUSI, KOTOPHIE UMEIOTCS B IEPUOANIECCKOM TabIINIIE, C YUCITOBBIMU
XapaKTEPUCTUKAMHU CTPOCHHUSI aTOMOB XMMHUUYECKUX AJIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 10
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 2JIEMEHTOB M WX COCJAMHEHMI B Mpeaenax MallblX MEPUOJO0B U
IJIABHBIX MOJATPYHI ¢ YYETOM CTPOCHHS X aTOMOB;

e KJacCUPUIIMPOBATH XMUMHUYECKHUE DJIEMEHTHI, HEOPTAaHUYECKHUE BEILECTRA,
XUMHUYECKUE peakiuu (10 YMUCIy W COCTaBy YYaCTBYIOIIMX B PEAKIIUH
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHUYECKUX JJICMEHTOB);

e XapaKTepH30BaTh (OMHCHIBATH) OOIMHME M CHENU(PUICCKHE XHUMHUYCCKHE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, TMOJITBEPKIAs OIMNKHCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

e COCTAaBJSITh YPaBHEHHUS HJIEKTPOJUTUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIMA MOHHOTO
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oOMEHa, ypaBHEHHUS PEaKIUid, TOATBEPKIAIOMINUX CYIIECTBOBAHUE
TEHETUYECKOM CBS3HM MEXKy BEIICCTBAMHU PA3JIMYHBIX KIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATUX PeaKInii;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMUYECKHX TMPEBPAIIEHUNA B Pa3TUIHBIX
YCIIOBHSIX;

e BBIYHCIISITH OTHOCUTEIIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIIECTB,
MacCCOBYIO JIOJIF0O XHMHYECKOIo J3JIeMeHTa Mo ¢dopmylsie COCIUHEHUS,
MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pEaKIny;

e COOJIFOIATH MPaBUJIA TIOJIH30BAHUS XUMHYECKOU MTOCYI0N B TaOOpaTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

e TPOBOJUTH PEAKIINH, MIOTBEPIKIAOIIE KAUeCTBEHHBIA COCTAB PA3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpPUI-, OpOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI U HWOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPTraHWIECKUX BEIIECTB;

e TMPHUMEHATH OCHOBHBIC OTIEpPAIIMH MBICIUTEILHOMN ACATEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000ITICHNEe, CHCTEMAaTH3aIINIO, BBISBIICHUE IPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHX
peakmuii, E€CTECTBEHHO-HAyYHbIC METOABI TO3HAaHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoauuecTBO yacoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumust — BaxkHas o0J1acThb

L1 €CTECTBO3HAHUS U 5 ) bubnuoreka [{OK

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

YyeJIOBEKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

' peakunu https://m.edsoo.ru/7f41837c

Uroro no pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK

’ 00 oKcumax https://m.edsoo.ru/7f41837¢
2 Bonopoa.Ilonsitue o kucnorax g 1 bu6nmorexa LIOK

' U COJIIX https://m.edsoo.ru/7f41837¢
73 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka IIOK

' OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 1 | 1 bubnuotexa [JOK

' HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

Paznen 3. [lepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB [I. U. MenneseeBa. CTpoeHune aToMOB.

XumMuueckasi cBA3b. OKHCINTENbHO-BOCCTAHOBUTEIbHbIE p€aKkuuu
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[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

I[TPOTPAMME

3.1 XAUMHYECKUX djeMeHToB /I, U. 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41837¢
Mengaene-eBa. CtpoeHue
aToma
XUMHYECKAS CBA3b.
3.2 OKHUCIINUTENBHO- 8 bubmorexa [IOK
’ https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKLINH
bubnunoreka LIOK
Hrroro no pasnery 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa [IOK
P p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE 1 yruyOneHue 3HAHUIA 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. ? 1 1 bubmmorexa [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazueny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 ) bubmuoreka [IOK
' anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa [TOK
) PYIIBL. £-€p https:/m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
23 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mas XxapaKTepruCcTUKa XUMHIECKIX
2.4 sanemeHToB [VA-rpynmnel. Yraepon u 8 1 2 Bubmmorexa [IOK
) . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS
Hroro no pazneny 25
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Pa3gea 3. MeTaaabl M UX cOeIMHEHUA

bu6nmoreka [IOK
A i 4
3 Obuwme cBoiicTra MeTaIOB https://m.edsoo.ru/7f41a636
bubnunorexa LIOK
2 B 7 1
3 aXKHEHUIIe MeTaJUIbl U UX COCIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazaeny 20
Pa3znen 4. Xumus U OKpysKamomas cpeaa
4.1 BemiecTtBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE INIVIAHUPOBAHUE

8 KIIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
JaTAa 1o
Ne Hara uudgposbie
Tema ypoka daxkry,
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
NpUMeYaAHUSA
pecypchl
1 [Ipenmer xumuu. Poiap XuMuM B 5KU3HU 1 bu6nmoreka [IOK
yeJioBeKa. Teia u BellecTna 04.09.2023 = https://m.edsoo.ru/ff0d210c
2 ITonsatre o MeTOdaX MO3HAHUSA B XUMHUH 1 bubmmorera HOK
A 05.09.2023 | https://m.edsoo.ru/ff0d227¢
[TpakTuyeckas padora Ne 1 «IIpaBuia paboTs
3 B 1a00OpaTOPUH U IIPUEMBI OOPALLIEHNS C 1 bubmorexa LOK
patop p p 11.09.2023 = https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHUEM)
4 Yucrelie BemecTBa 1 cMecu. CiocoObl | bubnuorexa [JOK
pasaeneHus cMecen 12.09.2023  https://m.edsoo.ru/ff0d26¢ca
IIpaxTrueckast padora Ne 2 «Pasnenenne
5 calfljeceﬁ (Ha I/III)VIC € OYUCTKU H()I;a €HHOM 1 brbmmorexa [TOK
P P p 18.09.2023  https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMEBI U MOJIEKYJIBI 1 bubmmorexa OK
Y 19.09.2023 @ https://m.edsoo.ru/ff0d2a6¢
. XUMHYECKHUE DJIEMEHTHI. 3HaKU (CMBOJIBI) | bubnmnoreka [JOK
XUMHUYECKHUX DJIEMEHTOB 25.09.2023 = https://m.edsoo.ru/ff0d2be8
8 IIpocThle U ClI0KHBIE BEllleCcTBa 1 buGnnorexa LHOK
p B 26.09.2023 @ https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYIISIPHOE YUEHUE 1 bubnmorexa LOK
R i 02.10.2023 = https://m.edsoo.ru/ff0d2d50
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3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyia. BaaeHTHOCTh aTOMOB bubmorexa [IOK
PMyE. 03.10.2023  https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX DJIEMEHTOB
1 OtHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca 09.10.2023  https://m.edsoo.ru/ff0d323¢c
12 MaccoBast JoJIsI XUMHUYECKOT0 DJIEMEHTA B bu6nmmoreka [IOK
COCIUHECHUH 10.10.2023 | https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecrBa. Moisb. Mosipaast bu6mmoreka [IOK
Macca 16.10.2023 | https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius 17.10.2023 @ https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKaAHUS bubnmnoreka [HOK
XUMHYECKUX PeaKIui 23.10.2023  https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [HOK
XUMHUYECKUE YPAaBHEHUS 24.10.2023  https://m.edsoo.ru/ff0d3b88
17 Brruncienus Koau4decTBa, MacChl BENECTBA bu6nuoreka [IOK
[0 YPABHEHUSIM XUMHYECKUX PEaKIUN 07.11.2023  https://m.edsoo.ru/ff0d5708
Knaccudukarus XuMHU4eCKux peakiui
18 (coe I/IH(I;HI/I}IH a3JI0KEHUS 3a1\I;e eL:{I/I;I bubmorexa [TOK
a P ’ B ’ 13.11.2023  https://m.edsoo.ru/ff0d3134
oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKJIONIETUCT O60gnI eHUE U brbmmorexa [TOK
B AReT: Hf 14.11.2023 | https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
20 KonTponbnas pabora Nel no teme «BemiectBa bu6muoreka [JOK
U XUMUYECKHE PEAKIIH 20.11.2023  https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa.
21 Knci}(;xo — BIIEMEHT U TPOCTOE Beﬂy:CTBO bubmorexa [TOK
One pol P HHECTRO. 21.11.2023  https//m.edsoo.ru/f0d448e
H
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du3nyecKkne U XMMHUUECKHUE CBOMCTBA
22 KHCJIOpoJia (peaKkIuyu OKUCIICHUs, TOPEHUE) bubmorexa [IOK
poAa (peartt » TOP ’ 27.11.2023  https:/m.edsoo.ru/ff0d4614
[TonsiTHe 00 OKCHIax
CrocoObI IOTYYCHUS KHCIIOPOJia B
23 nabopaTopuu Zlqn OMLIHJJIGHF;{(?CTH bubmmorexa LIOK
patop P ' 28.11.2023  https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOHN peaKIuu,
24 MMOHATHE O TEPMOXUMHUUYCCKOM YPaBHCHUH bubmorexa [TOK
P P ’ 04.12.2023  https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEaAKIIHSIX
TomnuBo (HedTh, yroyb U METaH).
25 3ar }I3HeI§I/Ie(1];03 . a, CII0COOBI lro bubmorexa [TOK
P Ay, 05.12.2023  https://m.edsoo.ru/ff0d4cda
MPEAOTBPALICHHUS
[IpakTuueckas padbora Ne 3 mo Teme
26 «ITonmyyenue u coOMpaHue KUCIOPOaa bubmorera OK
i . P posa, 11.12.2023  https://m.edsoo.ru/ff0d4ae2
W3Y4YE€HHE €ro CBOMCTBY
7 Bonoponx — 31€MeHT U IPOCTOE BEIIECTBO. bubnmoreka [JOK
Haxoxnenue B mpupoe 12.12.2023  https://m.edsoo.ru/ff0d4dd0
)3 du3nyecKre 1 XMMUYECKUEe CBOMCTBA bubmuorexa [JOK
Bostopoaa. [Ilpumenenne Bogopoaa 18.12.2023  https://m.edsoo.ru/ff0d4dd0
29 IlonsTHE 0 KMCIIOTaX U COJIAX bubmorera [OK
19.12.2023 | https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHus1 BOAOPO/Ia B bubmuotexa [JOK
nabopaTopuu 25.12.2023  https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padora Ne 4 mo Teme
31 «ITomyuenne u cobupanue BOgOpoIa bubmorexa HOK
i oup HOPORE, 26.12.2023  https://m.edsoo.ru/fR0d442
M3y4YeHHUE €ro CBONCTBY
N bubnuotexa [JOK
32 M i 00 .3 A
OJIPHEI ODBEM TA30B. JaKOH ABOTAIPO 09.01.2024 = https://m.edsoo.ru/ff0d542¢
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Brrunciienus 00bEMa, KOJIMUECTBA BEILECTBA
33 rasa 1o e€ro H3BeCTHOMY KOJIMYECTB bubmmorexa LIOK
.. y 4 15.01.2024  https://m.edsoo.ru/ff0d55a0
BEIIECTBA W 00BEMY
Brruncnenus 00bEMOB ra30B M0 ypaBHEHUIO
34 €aKIMH Ha OCHOBE 3aKOHA 00BEMHEIX bubmmorexa LIOK
peai . 16.01.2024  https://m.edsoo.ru/ff0d5708
OTHOILICHUI Ira30B
35 du3nyecKue U XMMHUECKIE CBOMCTBA BOIbI bubmmorexa LOK
A 22.01.2024 = https://m.edsoo.ru/ff0d587a
16 CoctaB ocHoBanuii. [Tonstre 06 bubnuorexa [HOK
WHIUKATOpax 23.01.2024  https://m.edsoo.ru/ff0d59¢2
Boga xak pactBoputenb. Hacwieansie u
37 He}?acm epHHI)IG paCTBo Bl MaI(i:OBaa 01 bubmmorexa HOK
5 P Pl A 29.01.2024  https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o teme
38 «IIpuroroBneHuE pacCTBOPOB C OIPEACIEHHOM bubmorera [TOK
P o . P p bed 30.01.2024 | https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEIIECTBAY
39 KonTtponbHast pabota Ne2 o reme bubmuoreka [JOK
«Kucnopoa. Bonopoa. Boga» 05.02.2024 @ https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KjIacCupUKaIus, bubmuoreka [JOK
HOMEHKJIaTypa 06.02.2024  https://m.edsoo.ru/ff0d664e
[TonydyeHnue nu XuMHUECKHE CBOMCTBA
41 KHMCIJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX bubmmorexa LOK
’ p 12.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHHUS: COCTaB, KJIacCU(UKAIIHS, bu6nuoreka [IOK
HOMEHKJIaTypa 13.02.2024 | https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bu6mmoreka [JOK
OCHOBaHU 19.02.2024  https://m.edsoo.ru/ff0d67ca
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44 Kucnotsl: cocras, kinaccudukaus, bu6nuoreka [IOK
HOMEHKJIaTypa 20.02.2024  https://m.edsoo.ru/ff0dfee2
45 [TonydyeHne 1 XuMHUYECKHUE CBOMCTBA KUCIOT bubmorexa HOK
i 26.02.2024  https://m.edsoo.ru/ff0dfee2
46 Conu (cpeqHue): HOMEHKIATypa, CIIOCOObI bubnmoreka [JOK
MOJIyYEHUs, XUMUYECKUE CBOMCTBA 27.02.2024  https://m.edsoo.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue
47 JKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [HOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX 04.03.2024  https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
43 I'enernueckas cBsi3b MEKy KJIacCaMu bubnuorexa [HOK
HEOPraHWYECKUX COCIMHEHUN 05.03.2024  https://m.edsoo.ru/00ad9a50
. bubmuorexa [JOK
49 0606
OOTICHIE 1 CHETCMATHSAMIA SHAHHH 11.03.2024  https://m.edsoo.ru/00ad9cb2
KonTponbnas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmorexa HOK
. P 12.03.2024 = https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MONMBITKH KIacCUPUKAITIT
51 XMMHYECKHUX 31eMeHTOB. [loHsTHE O rmax bubmorera [OK
’ eyt 18.03.2024  https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuonnueckas
52 CI/IfTeMI; XAMUYECKUX SHCMGII;TOBI[ A" bubmorexa HOK
o 19.03.2024  https://m.edsoo.ru/00ada52¢
Menneneena
53 [Tepuoapl, rpynIibl, TOATPYIIIBI bubmorexa HOK
P > TPYITIEL 124 01.04.2024  https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIJIEP. bubnuotexa [JOK
N3oTomnsl 02.04.2024  https://m.edsoo.ru/00ada342
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CtpoeHue 3IIeKTPOHHBIX 000I0YEK aTOMOB
55 aneMmeHTOB Ileproanyeckoii cucremsr J. 1 bubmmorexa LIOK
PHOA T 08.04.2024  https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA 10
56 ero nojoxxeuuro B Ilepuonuueckon cucremMe Bubmrorexa ITOK
p 09.04.2024  https://m.edsoo.ru/00ada824
. 1. MenneneeBa
3nauenue [leprnoanyeckoro 3akoHa aJis
57 pa3BuTUA HAayKu U npaktuku. . 1. bubnunoreka [JOK
MenpeneeB — y4€HBIM, IEJAror U 15.04.2024  https://m.edsoo.ru/00ada96e
rpaKIaHUH
53 DJIEKTPOOTPULIATEILHOCTh aTOMOB bu6nmoreka [IOK
XUMHUUYECKHUX IJIEMEHTOB 16.04.2024  https://m.edsoo.ru/00adaab8
59 HMonnag xumudeckas cBsI3b Bubmaorexa IIOK
22.04.2024  https://m.edsoo.ru/00adac34
60 KoBasieHTHAas mIOIIpHAST XUMUYECKAsI CBI3b bubmaorexa LIOK
p 23.04.2024 = https://m.edsoo.ru/00adaab8
61 KoBanenTHast HenonsapHasg XuMHUueckas CBI3b Bubmoreia [TOK
p 29.04.2024  https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62
Creneip okucneHis 30.04.2024  https://m.edsoo.ru/00adae28
63 OKHUCIINTEIHFHO-BOCCTAHOBUTEIBHBIE PEAKIINHU Bubmuoreia [IOK
beakit 06.05.2024  https://m.edsoo.ru/00adb076
64 OKHUCIIUTEIN U BOCCTAHOBUTEIN Bubmoreia IJOK
07.05.2024 @ https://m.eds00.ru/00adb076
65 KonTponbnas padora Ne4 no teme «CtpoeHue bu6muoreka [JOK
aToMa. XUMHUYECKas CBA3bLY» 13.05.2024 | https://m.edsoo.ru/00adb486
66 PesepBHblil ypok. O60011eH1E 1 bubmuoreka [JOK
cucTeMaTu3alus 3HaHu| 14.05.2024  https://m.edsoo.ru/00adb33¢c
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I[TPOTPAMME

67 PezepHblit ypok. O6001eHue u 1 bubmmoreka [IOK
cucTeMaTu3alus 3HaHU! 20.05.2024  https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O6o01eHue 1 1 bubnunoreka [JOK
CHCTeMaTHu3alus 3HaHuI 21.05.2024  https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10O 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Jara o
Ne Hara uudgposbie
Tema ypoka daxkry,
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
NpUMeYaAHUSA
pecypcbl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 CHCTEeMa XMMHUYEeCKHUX snemMeHToB . U 1 bubmorexa [TOK
T 04.09.2023  https://m.edsoo.ru/00adb59e
MeneneeBa
3aKOHOMEPHOCTHU B U3BMEHEHHUH CBONCTB
2 XAUMHUYECKHUX DJIEMEHTOB IIEPBBIX TPEX 1 bubmorera OK
PERIX TP 05.09.2023  https://m.edsoo.ru/00adb6b6
MEepUOJIOB
3 Knaccudukanus 1 HOMEHKIATypa | bubnmnorexka HOK
HEOPraHWYECKUX BEILECTB 11.09.2023  https://m.edsoo.ru/00adb7e2
4 Buapl XuMu4decKkoi CBS3U U THITBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIIETOK 12.09.2023 = https://m.edsoo.ru/00adbac6
KonTtponbHast pabora Nel no reme
5 «IToBTOpEHUE M yrIyOJICHHE 3HAHUI 1
P Yy 18.09.2023
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»
6 Krnaccudukanys XuMHUECKUX peaklnui 1o ) bubnmnorexka [HOK
Pa3JIMYHBIM IIPU3HAKAM 19.09.2023  https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMHUYECKOMN
7 eaknuu. IIoHsITHE 0 TOMOT€HHEIX U 1 Bubmorexa ITOK
P ’ 25.09.2023 = https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIHUSIX
[ToHsATHE 0 XUMHYECKOM PaBHOBECHH.
g @dakTophl, BIUSAIONINE HA CKOPOCTh | bu6nuoreka [IOK
XMMHYECKOHN PEAKIUU U MOJ0KEHUE 26.09.2023 https://m.edsoo.ru/00adc28¢
XUMHUYECKOTO PAaBHOBECHUS
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IMPUMCHCHUC

9 OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC bu6nuoreka [IOK
peakuuu 02.10.2023 https://m.edsoo.ru/00adcade

10 Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. bubnunoreka [JOK
CunbHbIe U crabble AJIEKTPOIHUTHI 03.10.2023  https://m.edsoo.ru/00adcd68

11 HNoHnusle ypaBHEHUS peaKIIuil bubmorexa LOK

P beartt 09.10.2023 hitps://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
12 OCHOBAHUI B CBETE MPEACTABICHUN 00 bubmorexa LIOK
o bea 10.10.2023 https://m.edsoo.ru/00add5d8
AJICKTPOJUTUYECKON JUCCOIHAIITT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIEHUNA 00 DIIEKTPOJIUTHUECKON bubnnorexa LIOK
pest P 16.10.2023 https://m.edsoo.ru/00add8b2
IUCCOLIMAIINT
14 ITonsaTue o ruApoOIN3€E CONIEU bubnnorexa LIOK
AP 17.10.2023 https://m.edsoo.ru/00add9d4
bubnnoreka IIOK

15 %

OGobmieHHe 1 CHCTEMATH3AIMS 3HAHKHA 23.10.2023 https://m.edsoo.ru/00addd12

16 [IpakTnueckas padora Ne 1. «Pemenue bubnmnorexka [HOK
AKCIEPUMEHTAIBHBIX 33724 24.10.2023 https://m.edsoo.ru/00addbfa
KonTtponbHast padota Ne2 o reme

17 «DIIEKTPOIUTHYECKAS TUCCOLIMALNS bubnmnorexa LIOK

P A HHAtI. 07.11.2023 https://m.edsoo.ru/00addecQ
XUMHUYECKHUE PEAKIIUU B PACTBOPAX)»

13 OO01mas XxapakTepuCTHKA raJIOTeHOB. bubmuotexa [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa 13.11.2023 | https://m.edsoo.ru/00addfe2
Xaoposomopoxa. ConstHas KHCIOTA,

19 XHMquCIJjHS c);oﬁcma IOJIYUCHHUE bubnmorexa LOK

’ i ’ 14.11.2023 https://m.edsoo.ru/00ade104
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[IpakTuyeckas pabora Ne 2 o Teme

bu6nuoreka [IOK

20 11 7
«.. ony?eHHe COIHOK KHCTIOTHL, H3y:etue 20.11.2023 = https://m.edsoo.ru/00ade348
e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM XUMHYECKUAX
21 €aKUUi, €CJIM OJUH U3 PEArcHTOB J1aH B bubmorexa HOK
peardiH, A P A 21.11.2023 | https://m.edsoo.ru/00ade488
H30BITKE
” OO6m1as XxapakTeprucTrUKa 3JIeMeHTOB VIA- bubnmnoreka HOK
IPYIIIbI 27.11.2023 = https://m.edsoo.ru/00ade64a
AnIoTpOomnHbIC MOAU(UKAITUN CEPBHI.
23 Haxo>1<p €HUE Cce LIII I/ICbeé coe I/IHCII?II/II‘/'I B bubmorexa HOK
! P o 28.11.2023  https://m.edsoo.ru/00ade64a
npupojie. XUMHUYECKHE CBOMCTBA CEPhI
24 CepoBojnopo, ctpocHHe, (U3HUECKUAC U bubnuorexa [HOK
XHMHYECKHUE CBOMCTBA 04.12.2023 = https://m.edsoo.ru/00ade802
Oxcunpl ceprsl. CepHas KUCIIOTA,
25 (1)I/I3I/If:eCKI/II; u xmfnqecxme CBOMCTBA bubmmorexa [TOK
’ 05.12.2023 = https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMHUYECKHUE PEAKIUH, JIEKALUE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOC00a MOTy4YeHUS
26 CEpPHOM KUCIOThl. XUMUYECKOE bubmorexa HOK
P ' . 11.12.2023 https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COCJIMHEHHSIMU CEPBI
7 Brruncnenne MaccoBoi 101 BbIXO/a bubmuorexa [JOK
MIPOAYKTA PEaKLIUU 12.12.2023  https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa dJ1eMEeHTOB VA-
73 rpynnsl. A30T, paclipoCTpaHEHHE B bu6muoreka [JOK
npupoje, Gpu3ndeckue 1 XUMUYECKHe 18.12.2023  https://m.edsoo.ru/00adeca6

CBOMCTBA
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AMMHaK, ero Gpu3n4ecKkue 1 XUMHIECKUE

bu6nuoreka [IOK

29
CBOMCTBA, OJIyYCHHE U TPUMEHEHUE 19.12.2023  https://m.edsoo.ru/00adf004
[Tpaktuyeckas padora Ne 3 o Teme

30 «Ilonydyenne aMmmmuaka, u3yuyeHue ero bubmmorexa [TOK

. v » 15X 25.12.2023  https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gpu3nIecKkue u bubnnoreka HOK
XUMHUYECKHUE CBOWCTBA 26.12.2023 = https://m.edsoo.ru/00adf306
Hcnonbs3oBaHne HUTPATOB U COJIEH

1 aMMOHHMS B KAYECTBE MUHEPAJIbHbBIX bubnuorexa [HOK
ynoopenuit. XuMuueckoe 3arpsisHeHue 09.01.2024 = https://m.edsoo.ru/00adf518
OKpY’Karollen cpeabl COeTMHEHUSIMHU a30Ta
®ocop. Oxeun pochopa (V) u

33 (1)00(;[1))0 pHa}I KI/I(J;[J'I((i))Ta q)(bPI;)BH(IlelKHe u bubmorexa HOK

p L 15.01.2024  https://m.edsoo.ru/00adf68a
XMMHYECKHE CBOICTBA, MOJIyYeHHE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MUHEpaIbHBIX yI0OpeHH. 3arps3HeHue bubmorexa HOK
p N YAO0P - 24P 16.01.2024  https://m.edsoo.ru/00adfc20
MIPUPOIHOM cpenbl hocdaTamu

35 VYrnepoa, pacnpocTpaHeHUe B IPUPOJIE, bubnmnoreka [JOK
¢du3nyeckrue 1 XUMHUYECKHE CBOMCTBA 22.01.2024  https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepona, ux Gpusnveckue u

16 XUMHUYECKHUE CBOMCTBA. DKOJIOTHYECKUE bubmuorexa [JOK
MpOoOJIeMBbI, CBSI3aHHBIE C OKCHJIOM 23.01.2024  https://m.edsoo.ru/00adfebe
yriepoaa (IV)

37 VYronbHasg KUCIIOTA U €€ COU brbmorexa [OK

29.01.2024  https://m.edso00.ru/00ae006¢
[IpakTuueckas pabora Ne 4 o Teme
38 "[lonydyeHue yrieKuciioro rasa bubmorexa [TOK
i T ' 30.01.2024  https://m.edsoo.ru/00ae027e

KauecTtBeHHas peakuus Ha kKapOoHAT-HOH"
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[TepBoHavabHEBIE TOHATHUS 00

bu6nuoreka [IOK

39 e elre
OPTAHITCCKHX BEIECTRAX KAk O 05.02.2024 https://m.edsoo.ru/00ae054¢
COCAMHEHHMSX YIJIepojia

40 Kpemunii u ero coequHeHus bubmmorexa HOK

P A 06.02.2024 https://m.eds00.ru/00ac080a
[IpakTrueckas padota Ne 5. Permenue

A1 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnmnoreka HOK
«Baxxuelnme HeMeTaJUIbI U UX 12.02.2024 https://m.edsoo.ru/00ac0bf2
COEIMHEHUS
KonTponbnas pabota Ne3 mo teme

42 «BaxHelmue HeMeTaIbl U UX Bubmaorexa ITOK

13.02.2024 https://m.edsoo.ru/00ac0el8
COEIMHEHUS
OO6m1ast XxapakTepruCcTHKa XUMHYECKHUX

13 3JIEMEHTOB — METAJUIOB. MeTajuinyeckas bu6mmoreka [IOK
CBSA3b U METAJUINYECKAsT KPUCTAILUINYECKASA 19.02.2024  https://m.edsoo.ru/00ae103e
pemérka. PU3n4YecKre CBOMCTBA METAJIIIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.

44 OIEKTPOXUMHUUECKUIN P HAIPSOKEHUH bubmotexa LOK

P AR p 20.02.2024 https://m.edso0.ru/00ac1156
METAJIJIOB
OO6mme crmocoOb! MOTYyYeHUsI METAJIIOB.

45 CruiaBbl. BerauciieHust o ypaBHEHUSIM bubmuoreka [JOK
XUMHUYECKUX PEAKIUi, €CIIM OJUH U3 26.02.2024 https://m.edso0.ru/00ael 156
pEareHTOB COJAEPKUT MPUMECH

46 IToHsATHE O KOPPO3NH METAIIIIOB bubnnorexa LIOK

pp 27.02.2024 https://m.edsoo.ru/00ae1278
but6mmoreka [IOK

47 €JIOYHBIE METAIbI
i 04.03.2024 https://m.edsoo.ru/00ac14b2
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bu6nuoreka [IOK

48 OKCHBL i FHAPOKCHABL HATPHS H KIS 05.03.2024  https://m.edsoo.ru/00ae14b2
49 [I{enoyHO3eMENIbHBIC METAIIIBI — KAIBIUN U bubmuorexa [JOK
MarHum 11.03.2024 = https://m.edsoo.ru/00ael5e8
50 Baxueiinme coefMHEHNUA KaJIbINA buGnnorexa LHOK
12.03.2024  https://m.edsoo.ru/00ael5e8
51 O06o01IeHre U CHCTeMaTU3alus 3HAHUN 18.03.2024
5 JKEcTKOCTh BOMBI U CITIOCOOBI €€ bubmuorexa [JOK
YCTpaHECHUS 19.03.2024  https://m.edsoo.ru/00ae1886
[IpakTuueckas padora Ne 6 o Teme
53 "YKECTKOCTh BOJBI I METOIEI €6 Bubmorexa ITOK
| 01.04.2024 = https://m.edsoo.ru/00aclae8
yCTpaHEeHUs
. bubnuorexa [HOK
>4 Admomuimil 02.04.2024 https://m.edsogru/Oanlc64
55 AMpoTepHbIe CBOMCTBA OKCHIA U bubnuoreka [JOK
THAPOKCH]IA 08.04.2024  https://m.edsoo.ru/00aelc64
bubnmnoreka [JOK
>6 Keneso 09.04.2024 https://m.edSO(])_.Im/Oanld86
57 Oxcupl, TuIpOKCU b U conn kenesa (1) u bubmuorexa [JOK
xenesa (I11) 15.04.2024  https://m.edsoo.ru/00ae35¢e6
58 O06001eHre U cucTeMaTu3aIus 3HaHU 16.04.2004
ITpakTuyeckas pabora Ne 7. Pemenue
59 AKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubmorexa [TOK
(BasKHEHIIIHE MCTAILIB! H HX COCTHHCHISY 22.04.2024  https://m.edsoo.ru/00ae3de8
60 Beruncnenus no ypaBHEHUSIM XUMUYECKUX bubmuoreka [JOK
peakLuil, eciii OVH U3 PEareHTOB JaH B 23.04.2024  https://m.edsoo.ru/00ael750
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M30BITKE WA COJIEPIKUT IPUMECH.
Brruncnenus MaccoBoii 1011 BhIXOAA
MIPOJYKTa peaKuu
61 O06o01IeHre U CHCTeMaTU3alus 3HAHUN 1 29.04.2004
2 Kontponbnas padota Ne4 o teme 1
«Baxuelnme MeTayibl U UX COCOUHEHUS 30.04.2024
63 BemectBa u Marepuansl B NIOBCEIHEBHOM 1 bubnuorexa [HOK
YKU3HH YEJIOBEKA 06.05.2024 = https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arpsi3sHEHUE OKPYKarolen 1 bubnmnoreka HOK
Cpenbl 07.05.2024  https://m.edsoo.ru/00ae4270
65 Poibp XxumuM B pelieHnn SKOJI0THYECKUX 1 bubnmnoreka [HOK
po0Giem 13.05.2024  https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6001eHne 1 1 bubnmnorexka HOK
cucTeMaTu3als 3HaHUH 14.05.2024 https://m.edsoo.ru/00aec0d0a
67 PesepBHblil ypok. O6006111eHNE 1 | bubnuoreka [JOK
cucTeMaTu3alus 3HaHui 20.05.2024 https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O60011eHNE U 1 bubmuoreka [JOK
cucTeMaTu3anus 3HaHUN 21.05.2024  https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO

«3marensctBO «lIpocBemienne»

METOJIUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
KoHTponbHO-U3MepHUTENbHBIE MaTEpUabI 8-9 Kiacc.
Xumust B TaOMUIAX U cXeMax Jiis MoAroToBku k OI'D
YMK CO6opHuk 17151 petieHus 3aaa4

M.IO.T'opkoBenko I[loypounsie pa3paboTku o xumMuu 8, 9 kiacc

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
Poccuiickas snexkrponHas mkoina https://resh.edu.ru

Anxumuk. http://www.alhimik.ru/
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JIuct cormacoBanus k qoxkymenty Ne 40 ot 15.11.2023
WNunnmatop cornacoanus: Cubararymnun M. T. Jlupektop
CornacoBanue uaunuupoBano: 15.11.2023 10:13

JIMCT coryiacoBaHusi Tum coriracoBaHus: MOCJAeA0BATEIbLHOE

N°e D®UO Cpoxk corjiacoBaHusi Pe3yabTaTt corinacoBanus 3ameuanust

LiIMoamucano

1 Cubararymma M.T. 15.11.2023 - 10:13
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