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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMH TpernojaBaHus ydyeOHOro mnpeameTa «XuUMHUS» B
oOpasoBaTeIbHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeAyCMaTPUBAET pPACIpPEIEICHUE €ro IO KiaccaM M CTPYKTYpPUPOBAHHE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4eOHOTrO  mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM 00y4YeHUs] XUMUM Ha YPOBHE 1I€JIEW U3ydeHUs IpeaMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATETbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaromierocs, ero MpeACTaBICHUM O MaTEePUATBLHOM EIUHCTBE MHUpPA, BAXKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIeM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

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

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATEJIbHOM y4eOHOW  JesATEeTbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOABI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0yYarOIMnXCs;
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CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
-HAyYHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIOMUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3zoBaHusi OpPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja k €€ mzydeHuro. ColiepaHU€ CKIIQJbIBA€TCSI U3 CUCTEMBI
MOHATUM 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 OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TTOTYUYECHUS U3YUaeMbIX
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
MO3HaHMUS B Hayke. M3yueHne XUMUU NPOUCXOAUT C MPUBJICUYCHUEM 3HAHUW W3
paHee M3Yy4YEeHHBIX YUEOHBIX mpeamMeroB: «Okpyxkaromuii Mupy, «buonorus. 5—7
KJIACCh» U «Pu3muka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JIESITETbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpBI. 3a7a4a
y4eOHOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIO0KEHUN, JOCTYITHBIX
00001IIeHniT MHUPOBO33PEHUECKOTO XapakTepa, S3bIKa HAyKH, B MPUOOIIECHUU K
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HAy4YHBIM METOJaM IMO3HAHUS MPU U3YYCHHH BELIECTB U XUMUYECKUX PEaKUui, B
(GbopMUPOBAHNY U PA3BUTHU MTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM AESITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00OpallleHus ¢ BEIIECTBAMH B IIOBCEIHEBHOM KU3HH.

[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 MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTb OOy4YeHUSI Ha  CHUCTEMaTHYECKOE MPUOOIIECHHE
oOyJaromuxcss K CaMOCTOSTEIbHON MMO3HABATEIBHON JESTENbHOCTH, HAayYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yJarOIIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIBHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIIIOYEBBIX
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, UCIHOJb3Ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUH
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS UEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1EJeCO00pa3HOro TMOBEACHUS B OBITY M TPYIOBOM JESITEIIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBAllUM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Npo(uisi U HampaBlIE€HHOCTU JajbHeHIIero
oOy4eHus.

Oo1ee 9rciio 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).
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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
BellecTB. [loHsATHE O MeToax MO3HAaHHWS B XUMHH. UYUCThIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumudaeckas hopmyra. BareHTHOCTh aTOMOB XUMHUYECKHUX JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOcHUTENbHAsE aToOMHasi Macca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMocCBsI3b KOIMYECTBA,
Macchbl W 4YHCla CTPYKTYPHBIX €IMHMI] BemiecTtBa. Pacuétel mo dopmynam
XUMHUUYECKUX COCTUHEHUH.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus 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 H
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THAPOKCH]IA
menu (I1) npu HarpeBanuu, B3auMoJIeCTBHUE kele3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB Pa3esIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHUISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MTOBAPEHHOMN
CONM, HaONIOJICHWE W  ONUCaHWe  PEe3yJbTaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (U3HMYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenune kucinopoaa. CrnocoObl
MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.
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TennoBoit 3p(heKT XUMHUECKONW peaklud, TEPMOXUMUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIOS.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B IpUpoJeE,
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.
Ponp pacTBOpOB B IIpuposie U B )KU3HU 4YeloBeKka. KpyroBopor BoAbI B IpUpPOJE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukanms
OKCHJIOB:  cosieoOpasyromue  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusmyeckue M XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

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

Kucnotel. Knaccudukanusa kucinor. HomeHnkinarypa kucnor. @usznyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

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

['eneTnyeckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEAECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (rmoxkapa), 03HakKoMJIEHUE ¢ 00pa3aMy OKCHJIOB U ONIMCAHUE
UX CBOWCTB, MOJy4YeHUE, COOMpaHHE, pACMO3HABAaHWE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTsue Bogopoaa ¢ okcuaom meau (1) (BozmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHUE 00PA3IIOB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHe OCOOEHHOCTEH pacTBOPEHHs BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbllu€M) (BO3MOKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3IioB HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOIEHNE N3MEHECHMUSI
OKpacCKH UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOAECHCTBUS
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okcuna meau (II) ¢ pacTBOpoM cepHOM KUCTOTHI, KUCIOT C METANIAMH, PEaKIUil
HEUTpaNIN3alUy, IOJyYE€HUE HEPACTBOPUMBIX OCHOBAHWW, BBITECHEHUE OJHOIO
MeTaJula APYTUM U3 PaCTBOPA COJIU, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine K1acchl HEOPraHUYECKUX COCTUHEHUIN.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
aemMenToB JI. WU. MenpgeneeBa. CtpoeHne aroMoB. XHMHYECKAsl CBS3b.
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 aMm(pOTEPHBIE OKCHIbI
Y TUJIPOKCUBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsl [lepuonnyueckoi
cucreMbl xumuueckux asneMeHToB JI. WM. Menneneesa. Ilepuonsl u TpyImmbl.
DU3NYECKNN CMBICI OPSAKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYMIIBI JJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

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

3nauenue [lepuoanueckoro 3akoHa u [lepruoanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. M. MeHneneeB — y4y€Hbli U
IpaKIaHUH.

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

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tpornecchl OKMCIIEHUS K BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLIUN
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHUS ).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€d MPU HM3YYEHHM XUMHUH B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HWCMOJIb30BaHHE KaK OOIMHUX ECTECTBEHHO--HAYYHBIX
MOHSATUH, TAK U MOHSATUM, SIBJISIIOIIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.
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OO1ue ecTecTBEeHHO--Hay4HbIe MOHATHS: HAY4YHbIN (PaKkT, TUIIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MePUOIUNIHOCTh, HAOJIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@u3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIN]I, ©30TOIBI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIWYWHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPaIbl, TOPHBIE TOPO/IbI, MOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguuecknii 3akoH. [lepuoanueckast cuctreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIIA KPUCTAJUIMYECKONW PEHIETKH U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxkaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAas CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3auyHbIM MMPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeraoBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKUE
YpaBHEHMUS.

[ToHsiTue 0 ckopocTH xumuyeckoil peakuuu. llonsTre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUU U TMOJOKEHUE XUMHUYECKOTO

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

OKHCIIUTEIIbHO--BOCCTAHOBUTEIBHBIX ~ PEaKIHMi ¢  HCIOJIb30BaHUEM  MeETOja
AIIEKTPOHHOTO OajaHca.
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Teopus 3MEKTPOIUTHYECKON JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CIOBHS MPOTEKAHUsI PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPOIPOBOJIHOCTHU
pPacTBOPOB BELIECTB, ITPOIECCa JUCCOLMALIMHN KHCIIOT, IIEJI0YEN U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEaKIMNil (FOpEHUE, pEeaKIuu pas3lIoKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil Ha MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

HemeTaJyuibl 1 X COeIMHEHHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOICTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xyopooaopod. ConsHas KHUCIIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUE, MNOpuMeHeHue. JleiictBue xjaopa U
XJIOPOBOJIOPO/Ia Ha OPTaHU3M 4YesioBeKa. BaskHelume XJ10puabl U UX HAX0XKICHUE B
IIpUpPOJIE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUE U XUMUYECKUE CBOMCTBA (001ME KaK MPEACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKIMH, JISKAIIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHenue cepHoit
kucaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbl M €€ COCNMHEHUW B TIpUpoJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXalolEel Cpenbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPeIOTBPAILICHHUS.
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OOmast xapakTepucTuka 3aeMeHTOB VA-rpynmbel. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUEeCKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoidydyeHHe, (QU3NUECKUe U XUMUYECKUE
cBOiicTBa (00OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CrHenu(puIecKue).
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, puznyueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOUCTBA, MOJy4YCHUE.
Hcnonb3oBanue (hochaTtoB B KauecTBE MUHEPATBHBIX YAOOPEHUI.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHUE B IPHUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AncopOLus.
Kpyrosopor yriepona B mnpupoae. Okcuisl yriepoaa, HUX (U3MYECKUE U
XUMUYECKHE CBOMCTBA, JEHCTBUE HA JKHUBBIC OpPraHuW3Mbl, MOJyYCHHUE U
npUMEHEHUEe. DKOJIOTMYEeCKUe MpoOJIeMbl, CBsI3aHHbIE ¢ OKcUaoM yriepona (IV),
TUIIOTE3a TJI00AJTBHOTO MOTEIUICHUSI KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KHCIIOTa U €€ CONM, UX (PU3NYEeCKHe U XMMHUYECKHE CBOMCTBA, MOJYyYECHHUE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBI. Mcmonbp3oBaHue
KapOOHATOB B OBITY, MEUITMHE, TPOMBIIIJICHHOCTH M CETbCKOM XO035HCTBE.

[lepBoHavasIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJIYKTHl WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: JKUPaAX, O€NIKaX, yriieBoJax — U X
poJiMi B JKM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

Kpemnuii, ero ¢usnueckue H XHUMHYECKUE CBOMCTBa, TMOJyYEHUE W
npumeHnenue. CoequHeHus KpeMHus B npupoze. O01re npeacTaBieHus 00 OKCHie
kpemuus (IV) u kpemuueBoit kucinore. CUIUKATHI, UX UCIOJIL30BaHUE B OBITY, B
MPOMBIIIUIEHHOCTU. BaxkHelre cTpouTeNnbHble MaTepualbl: KepaMHKa, CTEKIIO,
IEeMEeHT, OeToH, ene300eToH. I[Ipobiembl 6€30MacHOTO  MCIOJIb30BAHUS
CTPOUTEIHHBIX MAaTEPHAIIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCcnepumenm:

U3y4eHUE 00pa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBEICHUE KAY€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOCHHE MPU3HAKOB
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X TPOTEKAHMS, OMBITHI, OTpAKAMOIHMEe (PU3NUECKHNE W XUMHYECKHE CBOMCTBA
raJlor€HOB M WX COEIMHEHHH (BO3MOKHO MCIOJIB30BAHHE BUIACOMATEPUAIIOB),
O3HAKOMJICHHUE ¢ 00pa3aMu XJIOPUI0B (TAIOTCHUIOB), 03HAKOMIJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOI KUCIIOTHI, H3yUYEHUE XUMUYECKUX CBOMCTB pa30aBICHHON CEPHOI KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha CyJb(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a3oTa, ¢ocdopa U uUx
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAIIOB), 00pa3liaMu a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacro3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX PEAKIUM HA HMOH aMMOHHUS U
dbochar-uoH W U3ydEeHHUE TPU3HAKOB UX MPOTEKAHUsA, B3aUMOJCHCTBHUE
KOHIIEHTPUPOBAHHOW Aa30THOW KHUCJIOTHI C MEAbI0 (BO3MOXKHO HCIIOIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJEIEH KPUCTAUIMYECKUX PEIIETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIy4EHUE,
coOupaHue, paclio3HaBaHUE M M3YUYEHUE CBOWCTB YIJIEKHCIIOrO rasa, MpOBEICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeline HeMeTalibl U HX
COETUHEHUSD).

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux nosioxkeHuss B llepuommueckor cucreme xumuyeckux diaemeHTtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CrocoObl TIONy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CHOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U TIPOMBIIILICHHOCTH.

[[{enounble MeTambl: nonoxkeHue B [leproanueckoil cuCTEME XUMUYECKUX
anemeHToB . 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUILI HaTpusi M Kaius. [IpuMeHeHHe IIeNIOYHBIX METAUIOB U HX
COEJIMHEHUH.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepnoanueckoit cucreMe xumudeckux 3jiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHrEe B pupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA MarHusi U

[okymeHT co3aaH B 3nekTpoHHon chopme. Ne P26 ot 02.02.2024. VcnonHutens: PusatauHos A.T. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 11 u3 48. CTpanuua cosaara: 02.02.2024 07:36 =¥ TATAPCTAH



KaJiblusl. BaxkHeiire coeuHeHns Kanblus (OKCUI, TUAPOKCU]T, coJn). KECTKOCTD
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUNA: TIoyioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXoXAcHWEe B mnpupoae. Dusumueckue u
XUMHUYECKUE CBOMCTBA allOMUHUS. AMQPOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HaXOXAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, TuApoKcu bl U cou xxenesa (1) u sxenesa
(IIT), ux coctaB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJICUCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, ITPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCHOJIb30BAHHE  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIUi HA UOHBI: MarHus, KaJIbIIUs, AIFOMUHUS, IUHKA, xene3a (1)
u xenesa (III), menu (II), HabGmomeHHMe M omHMCaHHE IPOIECCOB OKpAIMBAHUS
MJJaMEHH MWOHAMU HaTpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieJ0BaHuE aM(OTEPHBIX CBOMCTB T'HAPOKCHUIA ATTFOMUHUS U
TUAPOKCUIA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJay 1o teme «Baxunelime
METAJUJIbI U KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XM3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOrax U OTPABIICHUSIX.

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

Peanuzanusi MEXNpeIMETHBIX CBsI3€M MpU W3YYEHUM XUMHUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O IIUKJIA.
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OO1ue ecTeCTBEHHO-HAyUHbIE MOHATHSA: HAY4HbIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KIacCupUKalusi, TMEepUOJUYHOCTh, HAOIIOACHHE,
IKCIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: maTepusi, aToM, JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIBI,
PaNOaKTUBHOCTb, MOJIEKYJIa, AIEKTPUUYECKUI 3apsi, MIPOBOHUKH,
MOJYIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHUE BEIIECTBA, a3, pacTBOP, pACTBOPUMOCTb, KpUCTAJIINYECKas]
pemérka, CIulaBbl, (PU3MYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPasIbl, TOPHBIE TOPOAbI, TOJIE3HbIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO  OOIIETO
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
oOlIIeCTBE TMpaBUJIaMU U HOPMaMHU IMOBEJEHUS M CIHOCOOCTBYIOT MpoOIEeccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

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

1) naTpUOTHYECKOT0 BOCTIMTAHMS

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

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHUMAHUIO
¥ B3aMMOIIOMOIIIY B TIPOLIECCEe ITON yUeOHOM IeATeTbHOCTH, TOTOBHOCTH OIICHUBATh
CBO€ TOBEJAECHUWE W TMOCTYNKM CBOUX TOBApUIIEH C TO3WUIMKM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHUS O BEUIECTBE M XUMHUUYECKOW PEAKLUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATENIbCKOW KYJIbTYpPhl, B TOM YHCJIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN
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JUTEPATYPOH, JTOCTYMHBIMA TEXHHYECKHUMHU CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, TPOEKTHOW U  MCCIEI0BATENbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE MOCIEACTBUNA WU
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO Mpodeccuil u Tpyia pa3audHoro poja,
YBaXXEHUE K TPYAY U pe3ysbTaTaM TPYI0BOM I€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEAMETHBIX  3HAaHWM 1O  XHMMHHM, OCO3HaHHBIA  BBIOOP
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) 3K0JI0TrNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKH 11e7IeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMHU, a TAKKE B CUTYALIMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

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

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3ylbTaTOB BBIACISAIOT 3HAYMMBIE IS
dbopMHUpOBaHUST MUPOBO33pEHHUS O0IIIEHAYIHBIC TIOHITHS (3aKOH, TEOPHS, TPUHITHTI,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MpeAMETOB (GOPMUPOBATH MPEACTABICHHE O ILEIOCTHON
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HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC ydeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), HCIOJIB30BATh
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 JIOTUUECKHE pacCyXJeHus (MHAYKTUBHBIC, JSAYKTUBHBIC, IO aHAJIOTHUH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMUYECKUX PEaKIIHM,
BBISBJIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI ISl (POPMUPOBAHUS TUIIOTE3bBI IO IPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTYyUYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOJUMBIX I BBIIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOUM aKTUBHOTO HCIIOJIb30BaHUS PA3IMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

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

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEe 1eHCTBHS:

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

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JelaTh MPE3CHTAIUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO IKCIEpUMEHTa (11a00paTOPHOTO OIbITA,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX WHTEPECOB U COTJIACOBAHHUSA
no3unuid (00CcykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPAHHAIIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PeryasiTuBHbIC yHUBEpPCAJIbHbIEC YUeOHbIe 1eliCTBHS:

YMEHUE CAMOCTOSTENIBHO ONPENEHATh LEIN JACSITEIBHOCTH, IUIAaHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUM NPU BBINOJHEHUU 33JaHUM C YYETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIHSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI
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NeUCcTBUM, crnenupudecKkue JUisi TPEAMETHOM o0macT «XuMHS», BHUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

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

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0OYHAIOITUXCS YMEHUIA:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA4, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUS, PEAKIUU 3aMENICHUs, PEaKUuu
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, WOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBasi JOJis BEIIeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

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

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

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

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maibsie u
OOJNBINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPHIC HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
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XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011ee YnuCiIo 3JIEKTPOHOB U
pacrnpezieNieHUue UX MO0 AIEKTPOHHBIM CIIOSIM);

e KIAcCCUPUIMPOBATH XUMHUECKHUE SJIEMEHTbHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
pa3IMyYHBIX KJIACCOB, MOATBEPK/Iasi ONMUCAHUE TPUMEPAMHU MOJECKYIISPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

e BBIYHCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEUIECTB,
MacCOBYIO JIOJIF0 XHMHUYECKOrOo »3JeMEeHTa Mo (opMyse COeAUHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B pACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHHUIO
XAMHUYECKOMN pEaKIuy;

e TPHUMEHSTH OCHOBHBIC OTICPAIlMU MBICTUTEIHHON ACSITENFHOCTH — aHATIN3
CUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTeMaTu3aluio, Kiaccu(ukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3y4YEHHUs CBOICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
NMO3HaHUs — HaAOMIOJeHNE, M3MEpPEeHHe, MOICIMPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIEJOBATh IIPaBUJIAM MOJIL30BAHUS XUMUYECKOM MTOCY10H 1 TaO0paTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoa M KHCIIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpEACIEHHON
MacCoOBOM JoJiell pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK
U pyTHE).

K xoniry oOyuenus B 9 kiacce nmpeMeTHBIE Pe3yabTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PacKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TOHSATHH: XUMHYECKUUN
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, TMPOCTOE BEIIECTBO,
CIIO)KHOE BEIIECTBO, BAJICHTHOCTh, JJIEKTPOOTPUIIATEIHHOCTh, CTEMEHBb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DICKTPOJHTHI,
HEAJICKTPOJUTHI, DJIEKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIUU HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U
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HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIIEHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHUYECKas CBSI3b (KoBajIeHTHaH, HOHHAs,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JOMYCTUMAas KOHIICHTpaIs
ITJIK BemiecTBa;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKHX TIOHSATUH U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;

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

e ONPEAEHATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI 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 PACTBOPAX HEOPraHMYECKUX COEAUHEHUMN, TUI KPUCTAIIUNYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenngeneeBa u
JICMOHCTPUPOBATh €r0 IOHMMAHMWE: OINHUCHIBATh U XapaKTepPU30BaTh
Tabnuynyo Gopmy llepuoanmdeckoil CUCTEMBbl XUMHUYECKUX JJIEMEHTOB:
pa3nivyath TMOHSTHS «rJaBHas mnoAarpynna (A-Tpynma)» u «moOouyHas
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 pacHpeiesieHue HX 0
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 XUMHYECKUE DJIEMEHTHI, HEOPTAaHUYECKUE BEILECTRBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
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, MOATBEPKIAsd OMUCAHHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

e COCTAaBJSITh YPaBHEHHUS HJIEKTPOJUTUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIMA MOHHOTO
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oOMeHa, ypaBHEHUS pEaKIHWid, MOATBEPKIAIOMNUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;

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

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

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

e COOJIFOIATH MPaBUJIA TIOJE30BAHUS XUMHUECKOU TTOCYI0N B Ta00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBMM C HHCTPYKIUSIMH TIO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKUX OIBITOB TI0 TIOJYYCHHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkHucIioro rasa);

e TPOBOJUTH PEAKITUH, IIOTBEPIKIAOIINE KAaUeCTBEHHBIA COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpPUI-, OpOMHI-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

e TMPHUMEHATH OCHOBHBIC OTIEpPAIIMH MBICIUTEILHOMN ACATEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, 0000ITICHNEe, CHCTEMAaTH3aIINIO, BBISBIICHUE IPUYNHHO-
CJICJICTBEHHBIX CBSI3€H — JJII M3YYEHUSI CBOMCTB BEIIECTB U XUMHYECKHUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).

[okymeHT co3aaH B 3nekTpoHHon chopme. Ne P26 ot 02.02.2024. VcnonHutens: PusatauHos A.T. r.I’BJTEKTPOHHbIﬁ
CrpaHunua 21 u3 48. CTpanuua cosaara: 02.02.2024 07:36 =¥ TATAPCTAH



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
Xumusi — BaxkHast 00J1aCTh

L1 €CTECTBO3HAHUS U 5 ) bubnuoreka [{OK

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

YeJIoBeKa

12 BemrecTBa 1 XuMHU4ECKHUE 15 1 bubnunoreka LIOK

' peaxImn https://m.edsoo.ru/7f41837¢

Uroro no pazneny 20

Pa3nea 2. Bakneiimme npeacTraBuTe I HEOPraHMYECKHUX BELECTB
21 Boznyx. Kucnopoz. [lonsitue 6 bubmmnoreka HOK

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

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

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

' HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckasi cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHue aToMoB.

XumMuueckasi cBA3b. OKHCINTENbHO-BOCCTAHOBUTEIbHbIE peakuumn
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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-rpynmbl. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa [TOK
) PYIHIBL. £-€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-rpynmnsl. Yriepon 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/ 7412636
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 htps://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

[okymeHT co3aaH B anekTpoHHon chopme. Ne P26 ot 02.02.2024. VicnonHutens: PusatauHos A.T.
Crpanuua 25 n3 48. CtpaHuua cospana: 02.02.2024 07:36

Il INIEKTPOHHBIN
=¥ TATAPCTAH


https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

[okymeHT co3aaH B anekTpoHHon chopme. Ne P26 ot 02.02.2024. VicnonHutens: PusatauHos A.T. 0 INEKTPOHHbIA
CTtpanuua 26 ns 48. Ctpanuua cosgara: 02.02.2024 07:36 =¥ TATAPCTAH



HOYPOYHOE INIVIAHUPOBAHUE

8 KUIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kourpoabnbie IIpakTnueckue
n/n Bceero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Pois xumuu B 1 bu6nunorexa LIOK
JKU3HU 4YejioBeka. Tema u BemecTa 05.09.2023  https://m.edsoo.ru/ff0d210c
) [ToHsTHE O METOIaX MO3HAHUS B 1 bubnunoreka LIOK
XHMUH 07.09.2023  https://m.edsoo.ru/ff0d227¢
[IpakTrueckast padora Ne 1
3 «[IpaBuna paboTsl B 1abopaTopuu u | Bbu6mmoteka [JOK
npuéMbl 00paIeHHs C 12.09.2023  https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAHUEM
4 YucTeIe BEMIECTBA U CMECH. | bubnmorexa LIOK
Crnioco0sl pazzeneHus: cmecei 14.09.2023 = https://m.edsoo.ru/ff0d26ca
5 ATOMEI 1 MOJIEKYJIbI 1 bubmmorexa [TOK
4 19.09.2023  https://m.edsoo.ru/ff0d2a6¢
6 XuMHU4YecKue 3J1eMEHTHI. 3HAK! | bubmmoreka IIOK
(CHIMBOJIBI) XUMHYECKHX JIEMEHTOB 21.09.2023  https://m.edsoo.ru/ff0d2be8
7 IIpocThie U clIOKHBIE BEIIECTBA 1 bubmorexa HOK
P - 26.09.2023 = https://m.edsoo.ru/ff0d2a6c¢
8 ATOMHO-MOIIEKYJIIPHOE YUCHUE 1 bubmmorexa [IOK
P i 28.09.2023  https://m.edsoo.ru/ff0d2d50
9 3aKOH MOCTOSHCTBA COCTaBa | bubnuotexa [JOK
BEIIEeCTB. XUMHUUecKas popmyIa. 05.10.2023  https://m.edsoo.ru/ff0d2eae
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BaneHnTHOCTh aTOMOB XMMHUYECKUX
3JIEMEHTOB
10 «Paznenenue cmecelt (Ha mpumepe bubnmnoreka HOK
OUYMCTKHU [TOBAPEHHOM COJIN)» 03.10.2023  https://m.edsoo.ru/ff0d28c8
OTHOcuTeNbHAs aTOMHAs Macca.
11 OTtHOocHUTENnbHAS MOJSKYISIpHAs bubmorexa OK
FIEP 10.10.2023  https://m.edsoo.ru/ff0d323¢
Macca
2 MaccoBast 1011 XUMAYECKOTO bubnunoreka LIOK
3JIEMEHTA B COEIUHEHUHU 12.10.2023 | https://m.edsoo.ru/ff0d350¢
13 KonunuectBo BemiectBa. MoJib. bubnuoreka [IOK
Momnsipaast macca 17.10.2023  https://m.edsoo.ru/ff0d5230
14 DdusnyecKkrue U XUMHUYECKUE SIBICHUS. bubmuoreka [{OK
XumMuyeckas peakius 24.10.2023  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 yciaoBUs IPOTEKAHUS Bu6mmoreka [JOK
XUMHYECKUX peaKIui 26.10.2023  https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MacChl BEIIECTB. bubnnorexa [JOK
XUMUYECKUE YPABHEHUS 07.11.2023 | https://m.edsoo.ru/ff0d3b88
Brrunciienust konuuecTBa, MacChl
17 BEIIIECTBA 10 YPaBHEHUSIM bubmmorexa [IOK
» P . 09.11.2023 | https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIui
Knaccudukamms XuMuueckux
18 €aK Hlif (co;l WHEHUS, PA3JIOKEHUS bubmmorera OK
peardt A P ’ 14.11.2023  https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0IeHNE 1 bubmorexa [IOK
1 AHET- H;I 16.11.2023  https://m.edsoo.ru/ff0d40c4
cHCTeMaTU3aIvs 3HaHUI
20 KonTponbnas padorta Nel o teme bubmuoteka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI 21.11.2023 = https://m.edsoo.ru/ff0d4290
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Bo3ayx — cmech razos. Cocras
21 Bo3nyxa. Kuciopon — 3j1eMeHT U Bubmorexa HOK
Y% PO 23.11.2023  https://m.edsoo.ru/ff0d448¢e
npoctoe BeniecTBo. O30H
dusuyeckue U XUMUYECKUC
” CBOMCTBA KHCJIOpOJia (peakuu bubmmoreka [JOK
okucieHus, ropeaue). [lonstue 06 28.11.2023 | https://m.edsoo.ru/ff0d4614
OKCHIIax
Croco0Bb!I MOJIYUYEHHST KUCIIOPOIa B
23 J1abopaTopun iqn OMBIIHJIerH(iTI/I Bubmiorexa OK
patop p ' 30.11.2023 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 3 PeKT XMMUIECKOI
24 peaKIuu, MOHSITHE O bubnnorexa [JOK
TEPMOXHMHUYECKOM YPAaBHEHUU, IK30- 05.12.2023  https://m.edsoo.ru/ff0d4790
U DHJIOTCPMUICCKUX PEAKITUSIX
TommmBo (HedTh, Yroiab U METAH).
25 3ar 513H61§1/1e(11;o3 o a, CIT0COOBI iro bubnnorexa [IOK
P AYXE, 07.12.2023 | https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
IIpaktrueckas padora Ne 21mo teme
26 «ﬁon €HUE U 12061/1 aHue bubmotexa LOK
v P . 12.12.2023 | https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/Ia, U3YYE€HHE €T0 CBOMCTBY
7 Bonoponx — snemeHT u mpocroe bubnuoreka [JOK
BelecTBO. HaxoxaeHnue B npupoje 14.12.2023 = https://m.edsoo.ru/ff0d4dd0
dusznueckre U XUMHUUECKUE
28 CBOMCTBa Bonopoja. [IpuMenenue Bubmorexa OK
Aopona. 1'p 19.12.2023  hitps://m.edsoo.ru/f0d4ddo
BOJZIOpO/A
29 IloHsiTHE 0 KHCIOTAaX U COIIX bubnmorexa LOK
21.12.2023  https://m.edsoo.ru/ff0d50d2
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[IpakTuueckas padora Ne 3 o reme
30 «ITonyuenue u coOnpanue Bogopoaa bubmorexa [IOK
7 . P AOPOAS, 26.12.2023 | https://m.edsoo.ru/ff0d4{42
W3y4EHUE €TI0 CBOHCTBY
31 Crioco0bI MoTy4eHus BOAOPOia B bubnmnoreka HOK
nabopaTopuu 28.12.2023 = https://m.edsoo.ru/ff0d4dd0
1 MoutsipHbiii 00bEM ra30B. 3aKOH bubnmnoreka HOK
ABoranpo 09.01.2024  https://m.edsoo.ru/ff0d542¢
Breruucienns o0béMa, KOIU4ecTBa
33 BEILIECTBA r'a3a MO €ro U3BECTHOM bubmorexa [IOK
. N Y 11.01.2024 | https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA WJIK 00BEMY
Brruucnenust 00b€MOB ra3oB 1o
34 ABHEHUIO PEaKIIMM HA OCHOBE bubmorexa [IOK
P “p B . 16.01.2024  https://m.edsoo.ru/ff0d5708
3aKOHa OOBEMHBIX OTHOIIICHHH ra30B
35 DU3NYECKUE U XUMUYECKUE bubnuoreka [{OK
CBOMCTRBA BOJIbI 18.01.2024 | https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanui. [TonsTue 06 bubmmnoreka HOK
WHJIUKaTOpax 23.01.2024  https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTes.
37 HackimienHbie 1 HEHACHIIICHHBIC bu6mmoteka IIOK
pacTBOpbl. MaccoBas 70JIsl BelecTBa 25.01.2024 = https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuueckas pabora Ne 4 o Teme
18 «ITpuroroBieHue pacTBOPOB ¢ bubmuoreka [IOK
OnpeAcNEHHON MacCOBOU J10IEN 30.01.2024  https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BEILIECTBA
19 KonTponbnas padorta Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» 01.02.2024 = https://m.edsoo.ru/ff0d6342
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40 Oxkcuppl: cocTaB, KacCU(UKAIINS, bubnunorexa LIOK
HOMEHKJIaTypa 06.02.2024  https://m.edsoo.ru/ff0d664e
[TonmydyeHue 1 XMMHYECKHUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmorexa OK

’ 08.02.2024 = https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB

4 OcHOBaHUS: COCTaB, KJIaCCU(PUKAIIHS, bubmuorexa [IOK
HOMEHKJIaTypa 13.02.2024  https://m.edsoo.ru/ff0d67ca

13 [TonyyeHue u XUMHYECKUE CBOMCTBA bubmmoreka [JOK
OCHOBaHMI 15.02.2024 | https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kinaccudukarus, bu6nmorexa LIOK
HOMEHKJIaTypa 20.02.2024  https://m.edsoo.ru/ff0dfee2

45 [lony4yeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK
KHUCJIOT 22.02.2024  https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIIATypa,

46 CHOCOéIf II0JI )CHI/I}I XI/IMI/I‘{Z(I:)KI/IC bubmorexa HOK

N i ’ 27.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas pabora Ne 5. Pemenue

47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmuoreka [IOK
«OCHOBHBIE KJIACCHI HEOPTAHUUECKHIX 29.02.2024  https://m.edsoo.ru/00ad9b7c
COEIMHEHUID)

I'eneTnyeckas cBsI3b MEXITY
48 KJIacCaMH HEOPTraHUYECKUX bubmmorexa [OK
N P 05.03.2024  https://m.edsoo.ru/00ad9a50
COCTUHCHUI
O06o0mIeHre U cucTeMaTH3aIus
49 3HaHUH 110 TeMe "OCHOBHBIC KJIACCHI bubmmorexa [IOK
on 07.03.2024 @ https://m.edsoo.ru/00ad9cb2
HEOPTraHWYECKUX COCTMHCHUI
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KonTtponsnast padora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYESCKUX bubmorexa LIOK
“n P 12.03.2024 | https://m.edsoo.ru/00ad9ela
COeMHEHUI
[TepBbIe MOMBITKY KIIACCH(PUKAITUU
51 XUMHUYECKHX 3JIeMeHTOB. IloHsTHE O bubmorexa LIOK
' 14.03.2024  https://m.edsoo.ru/00ad9ffa
IPYIIax CXOTHBIX AJIEMEHTOB
[lepuoauueckuii 3aK0H U
57 IIepnoanueckas cucrema bubnunoreka [JOK
XUMH4YECKHX 31eMeHToB /l. 1. 19.03.2024  https://m.edsoo.ru/00ada52c
MenpaeneeBa
53 Ilepuoapl, TPyIIbL, TOATPYIIILI bubnuorexa [IOK
PHOAPL TPYIIEL TOATPY 21.03.2024  https://m.edsoo.ru/00adas2c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
snaep. N3oTomsl 02.04.2024 @ https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UEK
55 aToMOB 3J1eMeHTOB Ilepuoanaeckoi bubmorexa LHOK
pHOA 04.04.2024 @ https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 0 €T0 MOJIOKECHUIO B bubnuoreka [{OK
[Tepuoanueckoii cucreme /1. U. 09.04.2024  https://m.edsoo.ru/00ada824
Menpaeneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U IPaKTUKH. [I. bubmuoteka [IOK
N. MenneneeB — y4€HbIN, IEIaror 1 11.04.2024 @ https://m.edsoo.ru/00ada96e
TpaKIaHUH
53 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuotexa [JOK
XUMHUYECKHUX DJIEMECHTOB 16.04.2024  https://m.edsoo.ru/00adaab8
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59 HMonnag xumuyeckas CBA3b 1 Bubmiorexa HOK
18.04.2024 = https://m.edsoo.ru/00adac34
60 KoBaneHntHas nonsipHas XxumMuueckast | bubnmnoreka HOK
CBSI3b 23.04.2024  https://m.edsoo.ru/00adaab®
61 KoBanieHTHas HenonspHas | bubmmoreka [JOK
XAMHYECKasl CBAI3b 25.04.2024  https://m.edsoo.ru/00adaab9
bubnunorexa LIOK
62 C 1
TCTICHD ORHCICHI 30.04.2024  https://m.edsoo.ru/00adae28
63 OKHCITUTEIIbHO-BOCCTAHOBUTEIIBHBIC | bubmuoreka [{OK
peakuuu 02.05.2024  https://m.edsoo.ru/00adb076
64 OKHUCIIUTENN U BOCCTAHOBUTEIU 1 Bubmorexa HOK
07.05.2024 | https://m.eds00.ru/00adb076
KonTtponpnast padora Ne4 o reme
65 «Ctpoenue aroma. XuMHUYECKas 1 1 bubmorexa [IOK
' 14.05.2024 @ https://m.edsoo.ru/00adb486
CBA3bY»
O00011eHNEe U CUCTEMATU3ALIS
66 3HaHu# "CocTaBieHHE YpaBHEHU | bubmuoreka [IOK
OKHCJINTEIBHO-BOCCTAHOBUTEIILHBIX 16.05.2024 @ https://m.edsoo.ru/00adb33¢c
peakuuit"
O00011eHNEe U CUCTEMATU3ALIS
67 3gaHui "Pelenne pacueTHBIX 3a1a4 1 Bubmiorexa IIOK
" P A 21.05.2024  https://m.edsoo.ru/00ad9cb2
10 XUMHUH
O000IIIeHNE U CUCTEMATHU3ALHS
68 3HaHuN. PojIb XUMUH B KU3HU 1 Bubmuorexa LIOK
] 23.05.2024  https://m.edsoo.ru/ff0d61c6
genoBeka. IloaBenenne HToros roaa.
OBIIEE KOJIMYECTBO YACOB I10 68 4 4
[TPOI'PAMME
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoubusie IIpakruueckue
n/n Bceero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
[lepuoauueckuii 3aK0OH.
[lepuoaunueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
| MenpeneeBa. XapakTepucTHKA 1 bubnnorexa [JOK
XUMHYECKOT0 JIEMEHTa Ha 02.09.2023  https://m.edsoo.ru/00adb59%e
OCHOBAHUH €T0 MOJIOKEHUS B
NEPUOANYECKON crcTeMe
Menpeneesa [.1.
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMUYECKHUX HJIIEMEHTOB
MIEPBBIX TPEX MEPUOMOB.
bubmmnoreka HOK
2 XapakTepucTUKa XUMUUECKOTO 1 1
06.09.2023  https://m.edsoo.ru/00adb6ob6
3JIEMEHTA MO0 KUCIOTHO-OCHOBHBIM
CBOICTBaM 00pazyeMbIX UM
COCIMHEHU.
3 Knaccudukarmus 1 HoMeHKIaTypa | bubmuorexa [IOK
HEOPraHUYECKUX BELIECTB 09.09.2023  https://m.edsoo.ru/00adb7e2
4 Buabl XuMHUUeCcKOM CBS3U U THITBI | bubmuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK 13.09.2023  https://m.edsoo.ru/00adbac6
5 Knaccudukanus xumudeckux 1 bu6muoreka [JOK
pEeaKuuid 10 pa3IMYHbIM IIPU3HAKAM 16.09.2023  https://m.edsoo.ru/00adbcb0
6 KonTponbnas padora Nel o teme | |
«[loBTOpEeHue u yriaydneHue 20.09.2023
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3HaHMI OCHOBHBIX Pa3JeioB Kypca
8 Ki1acca»
[ToHsATHE O CKOPOCTH XUMHUYECKOMN
peakiuu. [loHsTre 0 TOMOTeHHBIX
7 U T€TEPOTrCHHBIX PEAKLUAX. 1 bubmorexa [IOK
23.09.2023  https://m.edsoo.ru/00adbe9a
[IepBble pencraBieHus O
Karajuse.
OO6patumbie U HEOOpaTUMBIE
peakiuu. [lonsTre 0 XuMUYECKOM
2 paBHOBecHuH. DAaKTOPHI, BIUSIONINE 1 bubmmoreka [JOK
Ha CKOPOCTh XUMUYECKON pEaKLINHU 27.09.2023 | https://m.edsoo.ru/00adc28c
Y TIOJIOKEHUE XUMUYECKOTO
paBHOBECHUS
9 OxucauTenbHO- 1 bubnuorexa [IOK
BOCCTAHOBUTEIIbHBIE PEAKIIUU 30.09.2023  https://m.edsoo.ru/00adcade
Teopus 2MEKTPOIUTUYECKON
10 mucconuanuu. CHUIbHBIE U c1a0ble 1 bubmorexa HOK
04.10.2023  https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
Peakuuu nonHoro ooMeHa u
1 yCIIOBUS UX MIPOTeKaHus. Peakunn | bubmuoreka [IOK
MEK]ly PaCTBOPaMH DJIEKTPOJIUTOB. 07.10.2023 = https://m.edsoo.ru/00add448
HoHHbIE ypaBHEHHS peakuui
XUMHUUYECKUE CBOWCTBA KUCIIOT U
12 OCHOBAaHMH B CBETE NPEACTABICHUI 1 bubnuotexa [JOK
00 DIIEKTPOIUTUIECKON 11.10.2023  https://m.edsoo.ru/00add5d8
JUCCOIMAIIN
XHUMHUYECKUE CBOMCTBA COJIEH B
13 CBETE MpEJCTaBICHUN 00 1 Bubmmorexa [IOK
. 14.10.2023  https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON AUCCOLMALIIHI
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bubnunorexa LIOK

14 II 7| 1
OIATHE O THAPOIH3E CoTeH 18.10.2023 | https://m.edsoo.ru/00add9d4

O00011IEHNE U CUCTEMATHU3AIUS
3HaHuii. XUMHUYECKUE CBOICTBA

OCHOBHBIX KJIACCOB
bubnunorexa LIOK

1 I 1
> HCEOPTAMHHACCIHIX COCIUHCHIH B 21.10.2023 = https://m.edsoo.ru/00addd12

CBeTe MpeACTaBICHUHN 00
OKHUCIIUTENLHO-
BOCCTAHOBUTEIBHBIX PEAKIIHSIX

KonTtponbnast padora Ne2 o reme
«OIEeKTpoIUTUYECKAs Bbu6mmoteka [JOK

16
IUCCOLMAMI. XUMUYECKUE 25.10.2023  https://m.edsoo.ru/00addecO

p€aKuuu B paCTBOpaAX»

[IpakTuueckas padora Ne 1.
«Pemenune 3KCIIepUMEHTATBHBIX
3a7a4 1o teme «CBOMCTBA KUCJIIOT,
OCHOBAHMH U COJIEHN KaK bubmmoteka IIOK

17 1 1
3JeKTpoIUTOBY "U3yueHue 28.10.2023 |  https://m.edsoo.ru/00addbfa

BIUAHUA YCHOBI/Iﬁ IIpOBCACHUA
XUMHUYCCKHUX peaKHI/Iﬁ Ha €€
CKOPOCTBH»

OO011ast XxapakTepUCTHKA raJIOr€HOB.
XUMHUYECKUE CBOWCTBA HA IIPUMEPE

18 XJopa. buonoruyeckoe 3HayeHue U 1
IIPUMEHEHNE TAJIOTEHOB U UX

bubnmorexa LIOK
08.11.2023 | https://m.edsoo.ru/00addfe2

COCTUHEHUN.
XnopoBogopoa. ConsHas KUCIIOTa
19 XI/IMIF/)I‘{eCKI/I: CBOMCTBA, MOT eHI/IC’ 1 buomorexa HOK
> THOTLYHEHHE, 11.11.2023  https://m.edsoo.ru/00ade104
MMPUMCHCHUC
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20

21

[IpakTuueckas padora Ne 2 o reme
«TonyyeHue COJIIHON KUCIIOTHI,

M3y4YEHHE €€ CBOMCTBY. 1
«[lonyuyenue u cobupanue

BOJIOPOJIa, U3YUYEHHE €r0 CBOICTBY.

Brpluucnenus no ypaBHEHUAM

XUMHYECKUX PEaKIUi, eClIu OduH 1
13 pearcHTOB JIaH B H30BITKE

15.11.2023

18.11.2023

bubnunoreka LIOK
https://m.edsoo.ru/00ade348

bubnunoreka LIOK
https://m.edsoo.ru/00ade488

22

23

24

OO6m1as XxapakTepucTUKa 3JIEMEHTOB
VIA-rpynnel. [Tonoxenue
KHCJIOPOJIa U CEPHI B
NEPUOANYECKON crcTeMe
XUMHYECKHX 3JIEMEHTOB U
CTpOeHHE UX aTOMOB. Bo3myx.
Kucnopona. O3on. ®uznueckue u
XAMHYECKHE CBOMCTBA KUCIOPOA.
[Tonyuenne u npumeHeHue
KHCIIOpO/1a.

AnnoTtponHsie MoIU(UKAIIH

cepbl. Haxoxnenue cepel u e€

COEIMHEHUH B IPUPOJE. 1
XUMUYECKUE CBOWCTBA U

MIPUMEHEHUE CEPhI

CepoBonoponi, CTpOEHHUE,

buznUecKre 1 XUMUIECKHE

cBoiicTBa. Cynbhub. 1
KauecTBenHas peakuus Ha

cynbhuIbI

22.11.2023

25.11.2023

29.11.2023

bubnunoreka LIOK
https://m.edsoo.ru/00ade64a

bu6nmorexa LIOK
https://m.edsoo.ru/00ade64a

bubnmorexa LIOK
https://m.edsoo.ru/00ade802
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25

26

Oxkcuasl cepsl (IV), (VI).
CepHucras KMCII0Ta, €€ COJH.
KavecTBeHHast peakius Ha
cynburhl. CepHast KMCIOTa,
bu3nyeckrue 1 XUMUUYECKHE
CBOMCTBA, IPUMEHEHUE.
Pacno3naBanue cynb(haT HOHOB B
pacTBope.

OKuCIHUTENbHBIE CBOICTBA CEPHOM
KHUCJIOThl. XUMHYECKUE PEAKIUH,
JIeKalIe B OCHOBE
MPOMBIIIICHHOTO CII0c00a
IIOJIy4EHUS CEPHON KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKPY’Karolllel cpebl
COEIMHEHUSIMU CEPbI

02.12.2023

06.12.2023

bub6numoreka [IOK
https://m.edsoo.ru/00adea28

bubnuoreka [{OK
https://m.edsoo.ru/00adec8a

27

28

29

30

Brruncienue MaccoBoit A0u

BBIXO0/Ia TIPOJIYKTA PEAKIIUU

OO01mas xapakTepuCTHKa SJIEMEHTOB
VA-rpynmnsl. A3or,

pacpocTpaHeHHEe B IPUPOJIE, 1
bu3HYecKue 1 XUMHUYECKIE

CBOICTBA

AmMHak, ero puznvecKue u
XUMHUYECKHE CBOMCTBA, TOIy4EHHE 1
U TIpYUMEHEHUe

[IpaxkTuueckas padora Ne 3 o reme

«ITonyuenne ammuaka, U3ydeHue 1
ero cBoucTBy. «llonyuenue u

09.12.2023

13.12.2023

16.12.2023

20.12.2023

bubnmorexa LIOK
https://m.edsoo.ru/00adec8a

bu6nmorexa LIOK
https://m.edsoo.ru/00adeeab

bubnmnoreka LIOK
https://m.edsoo.ru/00adf004

but6mmoreka [IOK
https://m.edsoo.ru/00adf180
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coOMpaHue KUCIOPO/ia, U3YUeHHE
€r0 CBOMCTBY»

Oxcuipl a30Ta, CBOKMCTBA. A30THas
KHCTI0Ta, e€ pu3uveckue u

AnnoTponHbie Mo (DUKAIIH
yraepoaa. AacopOuus.

31 XUMHYECKHUE CBOMCTBA 1 bubmorexa [IOK
23.12.2023  https://m.edsoo.ru/00adf306
(pazbaBieHHas U
KOHIICHTPUPOBaHHAS )
Comnu a30THOM KUCTIOTHI.
Hcnonb30BaHre HUTPATOB U COJICH
1 aMMOHHUS B KAU€CTBE MUHEPATIbHBIX 1 bubmmoreka [JOK
ynoOpeHuit. XuMu4yeckoe 27.12.2023 | https://m.edsoo.ru/00adf518
3arpsi3HCHUE OKPYKAKOIIEH Cpelibl
COCJIMHEHUSIMH a30Ta
®dochop. Amtorponus pocdopa.
CsoiictBa docdopa. Okcu
33 bocdopa (%/) nd)q)ﬂc@o v i bubmorexa [IOK
P P 10.01.2024  https://m.edsoo.ru/00adf68a
KHUCTI0Ta, GPUBUYECKUE U
XUMHYECKHE CBOICTBA, MOJIyUYEHHUE.
Comu ¢hochopHON KUCIIOTHI.
Ucnonb3oBanue ¢pocdaTtos B
34 KaueCTBE MHUHEPAITbHBIX 1 bubmmorexa OK
N P 13.01.2024  https://m.edsoo.ru/00adfc20
ynoOpeHuit. 3arpsi3HeHne
npupoaHoii cpenbl hocharamu
Yraepon, pacipocTpaHEeHHE B
npupojie, GU3NIECKUE U
35 XII/)IMI;IqECK(ie CBOICTBA 1 bubmorexa HOK
) 17.01.2024  https://m.edsoo.ru/00adfd9c
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Oxkcupel yriaepojaa, ux pusudeckue
Y XMMHYECKUE CBOMCTBA. YTapHbIN

ra3, CBOMCTBa, (PU3HOIOTHYECKOC
bubnunoreka LIOK

36 7 . 1
JICHCTBHE Ha Opratusu 20.01.2024 = https://m.edsoo.ru/00adfebe

Dkonoruyeckue npooIemsl,

CBSI3aHHBIE C OKCHUJIOM yTJIepo/ia
Iv)
VYrosbHasg KUCI0Ta U €€ COJIU. bubnuorexa [JOK

37 1
Kpyrosopor yriepona B npupoe. 24.01.2024 = https://m.edsoo.ru/00ae006¢

[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. Bbu6mmoteka [JOK

38
KauecTBenHas peakius Ha 27.01.2024 | https://m.edsoo.ru/00ae027¢

KapOoHaT-HOH"

[TepBoHauaNbHBIE TOHATHS 00
OpPTaHMYECKHUX BEIIECTBAX KaK O
COCIMHEHUSX YTIIepo/a.
YreBogopoasl: MeTaH, 9TaH,
stuneH. Kucnopoaconepskaniue
COETMHEHUS: CIIUPTHI (METAHOM, bubnuoreka [{OK

39
9TaHOJ, TJIUIIEPUH), KapOOHOBBIE 31.01.2024  https://m.edsoo.ru/00ae054¢

KHUCTIOTHI (YKCYCHasl KHCIIOTA,
aMHMHOYKCYCHasl KHCJIOTa,
CTEapHHOBAs U OJICMHOBAs
KHCJIOTHI). bronornuecku Baxxabie
BEIIIECTBA: JKUPBI, TTIIOK03a, OENIKH.

KpemHunii u ero coequHeHus. bubnmnoreka LIOK
CrexIto, IIeMEHT. 03.02.2024  https://m.edsoo.ru/00ae080a

[IpaxkTuueckas padora Ne 5. bu6muoreka [JOK
Pemenue skcniepuMeHTaNbHbBIX 07.02.2024  https://m.edsoo.ru/00ac0bf2

40

41
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3aJ1a4 110 TeMe «BakHeinme
HEMETAJJIBI ¥ UX COEIUHEHUI»

KonTtponsnast padora Ne3 o reme
bu6nmoreka [IOK

42 B i 1 1
(BWKHCHIIHIC HEMETALIBL I HX 10.02.2024 @ https://m.edsoo.ru/00ae0e18

COCOAUHCHU A

OO61mas xapakTepucTHKa
XUMHUYECKHX 3JIEMEHTOB —

MeTaJuI0B. MeTtayummueckas CBSI3b U
bubmuoreka [{OK

43 1
MeTajLIHeECkad KpucTalacciad 14.02.2024 | https://m.edsoo.ru/00ac103e

pemérka. PU3n4YecKue CBOMCTBa
MeTaiioB. M3ydenne o0pasinos
METAaJJIOB.

XUMHYECKHE CBOMCTBA METAIJIOB.
bubmuoreka [{OK

44 i 1
DIEKTPOXUMHIECKHH P 17.02.2024 @ https://m.edsoo.ru/00ael 156

HaIPsHKEHUN METaJIOB

HaxoxneHne MeTajuioB B IPUpPOJIE.
O6111e crnocoObl MoTy4eHUst

MeTtaiuioB. I[lorsTue o
bubnmorexa LIOK

4 } . 1
> meTantypri. Crinaset 21.02.2024  https://m.edsoo.ru/00ael 156

Brruucnenus no ypaBHEHUSAM
XUMUYECKHUX PEaKLUN, €CIIU OJUH
U3 pEearcHTOB COJAEPIKUT IIPUMECH

46 [TonsaTHe 0 KOppO3UM METAIIOB. | bu6nmorexa LIOK
Croco0bI 3aUTHl OT KOPPO3UH. 24.02.2024  https://m.edsoo.ru/00ac1278
[IIenounsie MmeTamibsl. Haxoxaenue
47 METaJI0B B pupoje. dusndeckue 1 bubmmorexa [IOK
PP . 28.02.2024 = https://m.edsoo.ru/00ae14b2
U XUMHYECKHE CBOMCTBA
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OKCHIIBI ¥ THIPOKCH]IBI HATPHS U
48 kanmus. [IpuMenenne meaIouHbIX buGnuorexa [IOK
P B 02.03.2024 @ https://m.edsoo.ru/00ac14b2
METAJLIOB

49 [IlenoyHO3EMENBHBIE METAILIBI — bubnmnoreka HOK
KaJIbIIUA U Mardui 06.03.2024 | https://m.edsoo.ru/00ael5e8
Baxxueiinue coefTMHEHNS KAJIbIIYS.

50 XwnM. BemecTBa kak cTpouTeIbHBIE Bubmaorexa ITOK

- et P 09.03.2024 | https://m.edsoo.ru/00ael5e8
U TIO/ICJIOYHBIE MaTEePUATbI
O000I11IeHNE U CUCTEMATU3AIUS

51 3HAHUH U peIIeHUE 3a/1a4 110 TeMaM
"[llemoyHbIC U MICIOYHO- 13.03.2024
3eMeJIbHBIE METAJIBI"

5 JKécTkocTh BOABI M CLIOCOOEI €€ bubnunoreka LIOK
YCTpaHEHUS 16.03.2024  https://m.edsoo.ru/00ae1886
[IpakTrueckas padora Ne 6 o Teme

53 "XEcTKOCTH BOIBI 1 METOMEI €€ bubnmorexa [IOK

" 8 A 20.03.2024  https://m.edsoo.ru/00aclae8
YCTpaHEHHUsI

54 Amomunuii. Haxoxaenue B bu6nmorexa LIOK
npupoe. CBONCTBa aIOMUHUS. 23.03.2024 = https://m.edsoo.ru/00aelc64
AmMpoTepHbIe CBOMCTBA OKCHIA U
THAPOKCUIA ATFOMUHHUSA.

55 H(ff eHIfe THAPOKCHIA aJIFOMUHUS bubnuorexa [IOK

i " AP A 03.04.2024  https://m.edsoo.ru/00aelc64
U B3aUMOJIEUCTBHE €T0 C
KHACJIOTAMH U LIEJI0YaMH

56 Kenezo. Haxoxxaenue B mpupoJe. bubnuotexa [JOK
CBolicTBa XKene3a 06.04.2024  https://m.edsoo.ru/00ael1d86

57 OKcubI, THAPOKCUIBI U COJIHA bubnuotexa [JOK
xenesa (I1) u sxenesa (III). 10.04.2024  https://m.edsoo.ru/00ae35¢e6
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Ka‘{eCTBeHHBIe peaKL[I/II/I Ha NOHBI
Fe2+ u Fe3+

58

O00011IcHIE U CHCTEMATHU3AIINS
3HaHMUH 110 TeMaM "AJTIOMHUHUH U
xeine30". Pelmenne pacueTHbIX
3a71a4

13.04.2024

59

60

[TpakTuueckas padota Ne 7.
Pemenne skciepuMeHTAIBHBIX
3a7a4 no reme «BaxHeimue
METaJUIbl U UX COCTUHEHUS

Brluucnenus no ypaBHEHUSIM
XUMUYECKHUX PEaKUU, €CIU OJUH
U3 PEareHTOB JIaH B U30BITKE WIH
COJIEP’KUT IpUMecHu. Brruncienus
MaccOBOH J0JIM BBIX0Ja IPOAYKTa
peakuuun

17.04.2024

20.04.2024

bub6nmoreka [IOK
https://m.edsoo.ru/00ae3de8

bubnuoreka [{OK
https://m.edsoo.ru/00ae1750

61

62

63

O000111eHHE U CUCTEMATU3ALMS
3HaHu# 110 TeMe "Meramisr"

Konrtponsnas padora Ne4 o treme
«BaxHenmme MeTaibl U UX
COEIMHEHUS

BemectBa u maTepuansl B
MMOBCEIHEBHOM KU3HU YeJIOBEKa.
XUMHYECKHUI COCTaB IJIAaHETHI
3emis.

24.04.2024

27.04.2024

04.05.2024

bubmmoreka IIOK
https://m.edsoo.ru/00ae3150

64

XUMHUYECKOE 3arpsi3HEHNE
OKpYKaroIlei cpebl

08.05.2024

but6mmoreka [IOK
https://m.edsoo.ru/00ae4270
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65 Ponb xumuu B penieHnu 1 Bu6mumotexa [JOK
9KOJIOTUYECKHX TTPOOIeM 11.05.2024  https://m.edsoo.ru/00ae4270
O06001IeHNEe U CHCTeMAaTH3aIINS

66 3HaHui no Teme "Pemenue 1 bubmorera OK

" 15.05.2024  https://m.edsoo.ru/00ac0d0a
pacYeTHBIX 3324
O000111eHrE U CUCTEMATU3 AL

67 3HaHu# "PenieHne reHeTHIecKux 1 bubmuorexa [JOK
LETIOYEK TPEBPALLCHUI 18.05.2024  https://m.edsoo.ru/00adb33c
HEOPraHWYECKUX BEIeCTB"

O0600I11IeHNE U CUCTEMATU3ALUS
68 3HaHUU. Posib XUMUU B )KU3HU 1 bubmmorexa [TOK
] 22.05.2024 @ https://m.edsoo.ru/00ad9cb2
YeJIOBeKa.
OBLIEE KOJIMYECTBO YACOB I1O 68
ITPOI'PAMME
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ I'abpuensua O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET
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Jlnct cornacosanus k gokymeHTy Ne P26 ot 02.02.2024
WHnunaTop cornacoBanus: PusatamHoB A.l'. npekTop
CornacoBanune nHnyuunposaro: 02.02.2024 07:37

JIlncT cornacoBaHus Twvn cornacoBaHus: nocneaoBaTenibHOE
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyaHus
LiMoanucaHo
1 PwusatanHos A.l'. A
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