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HHOACHUTEJBHAA 3AIIMCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 001IeTr0 00pa3oBaHus COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJpTaTaM OCBOECHHS OCHOBHOI 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npenacraBieHHbBIX B @I'OC OOO, a takke Ha OCHOBE deaepalbHON
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHIEHIMHM MpPErnojaBaHus y4eOHOTo IpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma 1o XuMHHM Ja€T MPEACTABICHUE O IENIX, OOIIeH CTpaTerud OOYyYCHWS,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOUIUXCS CpeICTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
o0s3aTenpHOEe MPEIMETHOE COoZepKaHue, MpelyCcMaTpUBaAEeT paclpeesieHue ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM MPOrpaMMbl [0 XUMHH, OIPEJEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBbIE XapaKTEPUCTUKH COJEp’KaHUS, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00ydaromuXxcsi, OnpeaesieT BO3MOXKHOCTU MpeaMeTa AJis
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENIbHOM MporpamMMbl Ha
YpOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs] XUMUU
HA YypOBHE ILeleil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSTEIIbHOCTH 00YYaroIIerocs o OCBOSHUIO y4eOHOTO CO/IepIKaHuUs.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (POpMHUPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
NPECTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOIIOLUU BEIIECTB B MPHUPOJE, O MYTIX
pemieHuss TriI00albHBIX MPOOIEM YCTOWYMBOTO pAa3BUTHS YEIOBEYECTBA — CBHIPHEBOIA,
HHEPreTHUUECKOM, MUILEBOM U AKOJIOTUYECKON 0€30I1acHOCTH, MPOOJIeEM 31paBOOXPAHEHUS.

N3ydenune xumun:

CIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH s camMopa3BUTHUA U (POPMUPOBAHUS
KYJIbTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yJaromuxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOMUMBIX KaKk B TIOBCEIHEBHOW JKU3HH, Tak H B
npodecCHOHATBHOMN 1eITeTbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIIIEHUS, 3aKIaJbIBa€T OCHOBHI IEJIOCTHOTO
B3TJIsA/Ia Ha €TMHCTBO MPUPOJIBI M YEITOBEKA, SIBISIETCS OTBETCTBEHHBIM ATAlloM B (JOPMUPOBAHUHT
€CTECTBEHHO--HAYYHON TPAMOTHOCTH O0yYaIOIINUXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKy, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUeE
o0ydJaronuxcs.

JlanHble HampaBiieHHss B OOy4E€HHH XUMHUHU OOecredyMBaroTCsl CHelU(UKON colep:kaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISIETCS TENarorHueckd aJanTHPOBAHHBIM OTPaKeHHUEM
0a30BOIi HAYKN XUMHUU Ha ONPEJICIEHHOM dTarie € pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTrO 001Iero o0pa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHHUE
00y4JaroIMMHUCS CUCTEMBI MIEpBOHAYATIBHBIX MOHSATUH XUMHUHU, OCHOB HEOPraHMYECKONH XUMHUH U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATUN OPTaHUYECKOU XUMUHU.

CtpykTypa coaep:KaHHsl MPOTPaMMBI MO0 XUMHH C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
noaxoaa K €€ uszydyeHuro. ConaepiaHue CKIaJAbIBACTCS W3 CHUCTEMBI MOHATHH O XUMHUYECKOM
9JIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XUMHUYecKoW peakuuu. OOe 3T CUCTEMbI
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CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKUX NPEIACTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[[. . MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— Y4YEHMSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— MPEACTaBIEHUI 00 EKTPOIUTHYECKOM TUCCOLMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE SMIIMPUYECKHM IIOJYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCS IMOCJIEIOBATENIBHO OT OJHOTO YPOBHSI K JApPYromy,
BBIMOJIHAS (DYHKIUU OOBSACHEHHS W TPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mnporpaMMmbl 0 XMMHUHU CIIOCOOCTBYET (OPMHMPOBAHUIO IPEACTABICHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILIEHUs K HAy4YHOMY 3HaHHUIO U METOJaM II03HaHUsA B Hayke. M3ydenue xumun
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buomnorus. 5-7 knaccel» u «duzuka. 7 Kiacc.

[Tpu u3yyeHH XUMUU NPOUCXOANUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUECKON HAyKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHPOBOH KYJIBTYpHL. 3ajada yueOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUHU
CUCTEMbl XUMHUYECKUX 3HAHUH — BaXXHEWIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOr0 XapakTepa, s3blka HayKd, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM MTO3HAHUS IPU U3YYEHHUH BELECTB M XUMUYECKUX pEaKiuil, B
(GOpMUPOBAHMM M DPA3BUTHH [O3HABATENbHBIX YMEHUH M HUX TNPUMEHEHUHM B Yy4yeOHO-
MIO3HABATEJILHOM U yueOHO-MCCIIEI0BATENIBCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl G€3011aCHOTrO
oOpallleHus C BeL[ECTBAMU B MIOBCEIHEBHON KHU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHUE
NpPUOOPENTH TaKHUe LIETH, KaK:

— (hopMuUpOBaHHE MHTEIJIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY IPHHATUIO pELICHUH, CIOCOOHOW aJanTHpoBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM XKHU3HU;

— HaNpaBJIeHHOCTh OOYyYEeHHsS Ha CHUCTEMaTHYecKoe TMpUOOIIEeHHEe O0O0y4aromuxcs K
CaMOCTOSITENIBHOM  ITO3HABATEJIbHOW  JEATENbHOCTH, HAay4YHbIM  METOAAM  IIO3HAHUA,
(bOopMHPYIOLTMM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— obecrieyeHue YCIOBHUM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOIIUMHUCS OIIbITa
pa3zHOOOpa3HON NeATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUE€HUE JJISl PA3IMYHBIX BUAOB JAESTEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
qucae YMEHMH OOBSACHATH M OLICHHWBAThH SIBJICHUS OKPYKAIOIIETO0 MHUPA, HMCIONB3Ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMHH, TNPUMEHATh MX TMpH peleHuH npobieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBaHue y 00yqaromuxcs I'yMaHUCTUUECKUX OTHOUIEHUH, TOHUMaHUsI IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKU SKOJIOTMYECKU IIeIECOO0Pa3HOro MOBENCHHSI B OBITY H
TPYIOBOM JEATEIBHOCTH B LIEIAX COXPAHEHMs CBOETrO 3I0pPOBbA U OKPYXKAIOLIECH MPUPOAHOU
Cpenbl;
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— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKHX I[EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npodis ¥ HAIIPaBJICHHOCTU AajbHEUIIero 00yueHHs.

OO01miee 4nciio 4acoB, OTBEACHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacos (2 yaca B Hezent), B 9 kimacce — 68
yacoB (2 yaca B HEJIEIIO).
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COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajibHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HaykK. Temna u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocrositHue BemiecTtB. [lonstue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieNieHus: CMeceil.

ATOMBI U MOJIEKYJbl. XHMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
IIpocTble u cioXkHbIE BeniecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemectBa. Monb. MossipHass macca. B3auMocCBsi3b KOJIMUECTBA, MAacChl U
Yrclia CTPYKTYPHBIX €IMHUIL BerlecTBa. Pacuérel mo hopMynaM XMMHUUYECKUX COSTUHEHHH.

O®usnyeckue M XUMHUYECKHUE SIBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB. XuMUueckue ypaBHeHUs. Kiaccudukanus XUMUYECKUX peakuuil
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpateHust ¢ 1abOpPaTOpPHBIM OOOPYIOBAaHUEM, M3YUCHHE W ONMHUCaHWE (PU3NICCKUX CBOUCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0JeHne (GU3NUECKUX (TUIaBJIeHUEe BOCKA, TassHUE JIbJa,
pacTupaHue caxapa B CTyINKe, KUIIEHHE U KOHJEHCAllUs BOJIbI) U XUMHUECKUX (TOpEeHUE CBEYH,
IIPOKAJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) SABIEHU, Habt01eHue
U ONHCAaHWE TMPU3HAKOB IMPOTEKAHHWA XUMHUYECKHX peakuud (pas3jokeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIOTHI C XJIOpUAOM Oapus, paznoxenue ruapokcuna meau (1) mpu
HarpeBaHuu, B3auMoJeicTBue sxene3a ¢ pactBopoM coiau meau (II), m3yuenuwe crnocoOoB
paszienieHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISLINS,
XxpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHON COJM, HAONIOJEHHE U ONHMCAHUE
pE3yJIbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MAacCChl, CO3JaHHE
MoJiesielt MOJIEKYIT (IIapOCTEPIKHEBBIX ).

BaskHeiilue npeacTaBUTe M HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoa — 3J€MEHT W IPOCTOE BEIIECTBO.
HaxoxnaeHnue kuciaopoja B mpupojae, Gu3nyeckue U XMMUYECKHUEe CBOWCTBA (peakluy TOPEHHUs).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIIIeHHOCTH. KpyroBopot kuciopona B mpupoge. O30H — autoTporHas MOJU(pHUKaINS
KHCIJIOPOJIa.

TemoBoil 3(dexT XuMHUECKONW peakIuH, TEePMOXMMHMUYECKHE YypaBHEHHUS, 3K30- H
OHAOTEPMUYECKUE peakuMU. TOmaMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJIICHHE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — »smemMeHT uM mpoctoe BemiecTBO. Haxoknenue Bogopoga B IPUPOJE,
buznyecKkue 1 XuMHUYeCKHe CBOMCTBA, MPUMEHEHHE, CIIOCOObI mosydeHus. KucioTs! u comu.

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelmennsie u
HEHACBIIICHHBIE PAcTBOpPBl. PacTBOpHMOCTh BellecTB B BOJe. MaccoBas J0Js BELIECTBA B
pactBope. XHUMHUYECKHE CBOWMCTBA BOJbI. OcHOBaHUA. Pojib pacTBOpOB B MPUPOJE U B KU3HU
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yenoBeka. KpyroBopoT BoOJbl B IpHUpoAe. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeamHeHuid. Oxkcunpl. Kimaccupukamust OKCHIOB:
cojieoOpa3ymomue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lonmyyeHue okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHM: HIENOYM M HEPACTBOPUMBIE OCHOBAHMUS.
Homenkiarypa ocHoBaHuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucnot. @usndeckiue 1 XUMHYECKUE
cBoicTBa KUCHOT. Panx akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenxknarypa coneil. ®du3znueckue U Xxumudeckue cpoictBa coieil. [lomydenue
COJICH.

['eneTnueckast CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEZENIEHUE COJCPKaHUs KUCIOpPOoJa B BO3AYyXE, MIOJIy4eHHUE, COOMpaHUeE,
pacno3HaBaHME M HM3YyY€HUE CBOICTB KUCIOPOJa, HAOIIOJEHHE B3aUMOJAEWUCTBUS BEILECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABAaHUE U
M3y4eHUEe CBOMCTB BojoOpona (TopeHue), B3auMojeiicTBue Boaopoaa ¢ okcuaom menu (1)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPAacTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MAacCOBOM JOJEH pPacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMaTEpHUAIIOB), MCCIEAOBAHNE OOpPA3I[0B HEOPIaHWYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HAOI0/IeHUE M3MEHEHHSI OKPAaCKH WHIAMKATOPOB B PAaCTBOpPAx KHUCIOT U IEJIOYel, U3ydeHue
B3aumojeiicteus okcuga menu (II) ¢ pacTBopom cepHOM KHCIOTHI, KUCIOT C MeTallaMH,
peaKuHuil HEUTpalnu3aluu, MOJYYEHHE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTaJljla IPYTUM U3 pacTBOPA COJIM, PEIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxHeiiime
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

IHepuoauyecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpaeneeBa. CtpoeHne aToM0OB. XUMUYECKas CBSA3b. OKHUCIUTENIbHO-BOCCTAHOBUTEJIbHbIE
peakuuu

[lepBrle TOMBITKA KIACCU(PUKALUKM XUMHUECKUX dieMeHToB. [loHsTHE O Trpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE U HIEJIOYHO3EMEIbHBIE METAILIbI, TaJOTE€HbI, UHEPTHBIE Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMuU4YecKux »siemeHTtoB J[. .
MengeneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HYECKHH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. W3otombl. InekTpoHbl. CTpoeHHe
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEPBbhIX 20 XUMUYECKUX AJIeMeHTOB [leprnoaudeckoii CUCTEMBI
. W. MenneneeBa. XapakTepUCTHKAa XHMHMYECKOIO DJJIEMEHTAa II0 €ro IIOJIOKEHUIO B
ITepuoanueckoii cucreme JI. 1. Mengeneena.

3aKOHOMEPHOCTH U3MEHEHHUs paguyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.
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3nauenue [lepuonnyeckoro 3akona u [lepuoauueckoil CUCTEMbl XUMUYECKUX JJIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . MenneneeB — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 2JIEMEHTOB. MloHHAas! CBSI3b.

Crenenp  okucieHus.  OKHCIMTENBHO--BOCCTAaHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJICHHS U BOCCTaHOBJIEHHs. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

U3ydeHHe OOpa3lOB BEIIECTB METAUIOB M HEMETAJJIOB, B3aHMMOJACHUCTBHE THUAPOKCHIA
LIMHKA C PacTBOpaMHU KHCJIOT U ILEJIO0YEH, MIPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN (TOpEeHHE, peaKIuH pa3ioKeHUs, COEeIUHEHNS).

Meoswcnpeomemmnbnie ceasu

Peanu3zanus MexXnpeaMeTHBIX CBsI3€H MPU U3YYEHUU XMMHMU B 8 KIIacCe OCYILIECTBIISIETCS
yepe3 MCIOJIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX IOHATUH, TaK W IOHATHIH,
ABJIAIOIUXCSI CACTEMHBIMHU JUISL OTAEIBHBIX NIPEIMETOB ECTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHamM3,  CHHTE3,  Kilaccuukauusi,  TEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIHWJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, J3JEKTPUUECKUN 3aps]l, BELIECTBO, TEJI0, O0BbEM, arperarHoe
COCTOSIHWE BEUIECTBA, ra3, (hM3MUYECKHE BEIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, neixanue, ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbBIE
HCKOIIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo u XUMHYECKasi peaKkust

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx »diemeHToB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJIbLUs U UX COCOUHEHHM B COOTBETCTBUH C
IIOJIO’KEHUEM DJIEMEHTOB B [leproandeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CTpoeHHe BeIIeCTBA: BHUIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATUIMYECKUX PEIIETOK,
3aBHCHUMOCTbh CBOICTB BEIIECTBA OT THIA KPUCTAJIMYECKOW pEmETKHM M BUJA XMMHYECKOM
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOpPraHMYECKHMX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COETUHEHMH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakuil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B PpEaKIUH BELIECTB, IO TEIIOBOMY 3(PQeKTy, M0 H3MEHEHHUIO CTereHeH
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMHUUYECKHE PEAKIIMH, TEPMOXUMHUYECKHE YPABHEHUS.

[TonsiTue 0 cxopoctu XuMHUUeckoi peakiuu. [TonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M Te€TeporeHHbIX peakuusx. I[lonstue o
karanuse. llomarme o XxumuueckoM paBHOBecHU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON PEAKIMH U TIOJIOKEHNE XUMUYECKOTO PaBHOBECHS.
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OKHCTUTENIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, DSJCKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAaHOBUTENIBbHON peakuuu. COCTaBlI€HHE YPABHEHMM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTUUECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTnoHBI,
AQHUOHBI. MexaHH3M [HUCCOIMAIlMM BELIECTB C pPa3jIMYHbBIMH BHJAMU XHUMHYECKOH CBS3U.
Crenenp auccoruanyy. CUIbHBIE U C1a0bIe AIEKTPOJIUTHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEHa, TOJHbBIE U
COKpalEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBOICTBa KUCIIOT, OCHOBAaHUI M COJEN B CBETE
MpEJICTaBICHU 00 3IEKTPOIUTUYECKON aucconuanui. KadecTBeHHbIE peakIMud Ha HOHBL
[TonsiThe 0 rupoIN3€e COJEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIECTB —
METaUIOB M HeMeTauioB (rpadura W anamasa), CJIOKHBIX BEIIECTB (XJOpUIa HATPHS),
WCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHMUYECKOH peakIuu OT BO3ACHCTBHS PAa3IUYHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpOLEcca JAUCCOLUALNU
KHUCJIOT, ILIEeNo4Ye U cojieil (BO3MOYKHO HCIIOJIb30BAHME BHUIEO MAaTepUalIoB), IPOBEIECHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHMs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajka, BblIelieHHe ra3a, oOpa3oBaHUE BOJbBI), OIBITOB, WJUIIOCTPUPYIOUINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKUUi (FOpeHHE, peakUuu pas3ioKeHUs, COCAUHEHHUS),
pacno3HaBaHUE HEOPraHMYECKUX BELIECTB C IIOMOIIbIO KAayeCTBEHHBIX pEaKkUUi Ha HOHBI,
pEIIeHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtauibl 1 MX cOeJUHEHHSA

OOmiass xapakTepucThUka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHBIE
crenieHn okucieHus. CTpoeHne M (U3HUECKHe CBOICTBA MPOCTHIX BEIIECTB — TraJOr€HOB.
XUMHUECKHE CBOMCTBAa Ha MpuMepe xJopa (B3auMOJIEHiCTBHE ¢ MeTallaMH, HeMeTallJIaMH,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4yeHHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpOBOAOPOJia Ha OpraHu3M 4esloBeka. BakHeimme Xnopuis
U X HaXO0XJIEHUE B IPUPO/IE.

OOmast xapakrepuctuka 37aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (hu3NyYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONHbIE MOIU(UKALUN KUCIOPOJa U cepbl. XUMUYECKHE CBOICTBa
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHEe M XUMHUYECKHEe CBOMCTBA. OKCHUIBI CEpPhI Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3NYECKHe M XMMHUYECKHE CBOMCTBA
(oOme Kak MpeaCTaBUTENs Kiacca KUCIOT M crenuduyeckue). XUMHYECKUE pPeakluy,
JeXale B OCHOBE IPOMBIIUIEHHOTO croco0a MoJdydyeHus cepHoW Kuciothl. [Ipumenenue
cepHoll KucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaT-uoH. HaxoxneHnue
ceppl M €€ COEeIMHEHUH B MpUpoAe. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH Ccpenbl
COEIMHEHUSIMU Cepbl (KHCIOTHBIE TOXAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALLICHUS.

OOmas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B MpuUpoie, (HU3UYECKUue Hu
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B npupoje. AMMHUaK, ero (pu3ndeckue U XuMUYECKHe
CBOICTBa, Moy4yeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3MUECKHE U XUMUYECKHE CBOMCTBA,
npuMmeHenue. KadecTBeHHass peakuus Ha MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MOJIyuyeHUe,
¢u3nueckue M XUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kilacca KHUCIOT U
cneuuduyeckue). Mcnoiap3oBaHWEe HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
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ynoOpeHnii. XUMHUYecKoe 3arpsi3HEHHE OKpY’Karolleld Cpeibl COeINHEHUSIMU a30Ta (KUCIOTHBIE
JIOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTpomHble MOAUPHUKAIUIH
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u docdopnas xucnora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosyueHue. Mcmomb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapaktepucThka 3jeMeHTOB I[VA-rpymmbl. OCOOCHHOCTH CTPOCHHUST aTOMOB,
XapaKTepHbIE CTENEHH OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoje, Gu3ndeckne u XUMUIECKUEe CBOMCTBa. Ancopbuus. KpyroBopot yriepona B mpupoe.
Oxcuapl yriaepona, UX pU3NYEcKue U XMMUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
IOJy4eHHE U IPUMEHEHHEe. DKOJIOTHYecKue MpobieMbl, cBsi3aHHble ¢ okcuaoM yriepoaa (IV),
TUIOTE3a TII00aJBHOTO TMOTEIUICHUsS KiIMMarta, MapHUKOBBIN 3¢ dekr. YrompHas kucimora u e
CoNM, WX (PU3MUECKHME M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauectBeHHas
peakuus Ha  KapOoHaT-umoHbl.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAULUHE,
HIPOMBIIIJICHHOCTH U CEJIBCKOM XO3HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KaK O COEAMHEHMSIX YIJIepoJa
(MeraH, »TaH, OSTWIEH, alETWIEH, JTaHOJ, IJMIEpPUH, YyKCycHas Kkuciora). Ilpuponnsie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX HepepabOTKu
(OeH3uH), UX poJb B OBITY U MPOMBILUIEHHOCTH. [IoHATHE 0 OGMOJIOrMYECKH BaXKHBIX BEILIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJIOBeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX U HEOPTaHMYECKUX COCTUHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBa, IOJyuY€HHE M NpPUMEHEHHE.
CoenuHenus kpemHusi B mnpupoje. OOmme mnpencraieHus o0 okcuae kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpPOUTENIbHBIE MaTepHUalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. I[IpobGiiembr
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaT€PHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCIIOTHI, MPOBEICHUE
KaUeCTBEHHBIX pPEaKIUi Ha XJOPUA-WOHBI M HAOJIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIOJIb30BaHUE BHJCOMATEpPHANIOB), O3HAKOMJIEHHE € O0pa3liaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHAJIOB), HAONMIOJCHWE TMporecca OOyriauBaHMs  caxapa TMOJ  JCHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYeHHE XUMHUECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peaklMM Ha Cyiab(paT-HOH M HaOJIOJeHHE NMpU3HaKa eé
MIPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUN
(BO3MOYHO HCIIOJIb30BaHKUE BHIEOMATEpUANIOB), 00pa3iaMu a30THBIX U POochHOpPHBIX yn0OpeHuH,
NoJydeHue, coOupaHue, pacrno3HaBaHWE M HU3yYEHHE CBOWCTB aMMHUakKa, MpPOBEJICHHE
Ka4eCTBEHHBIX pEaKIMd Ha HMOH aMMOHMA M (ocdar-uOH M H3yuYeHHE MPHU3HAKOB HX
MIPOTEKaHUs, B3aHMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPUANIOB), M3Y4YE€HUE MOJENeH KPUCTAUIMUECKUX PEIETOK anMasa,
rpapuTa, ¢yuiepeHa, O3HAKOMIIGHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM MPOTHBOra3a, NoJydeHrue, COOUpaHue, paclo3HaBaHue
U U3y4YECHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHE KAaYEeCTBEHHBIX PEaklMi Ha KapOoOHAT U
CHJIMKAaT-UOHbl ¥ M3y4YEHHE IPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHE C MNpOIyKLIHeH
CUJIMKATHOM IPOMBIIIICHHOCTH, PELIEHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BakHenmue
HEMETAJIIBl U UX COCTUHEHUS.
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MeTa/lIbl M UX COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nostoxkenus B Ilepuonnueckoi cucreme xumudeckux anemenTos 1. 1. Menneneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckasi CBs3b M METAUIMYECKas KpUCTAJUITMYECKas
peméTka. ODJIEKTPOXUMHUYECKUN ps HanpsDKeHUH MeTawioB. PU3MUECKHe U XUMUYECKHE
cBoiicTBa MetayyioB. OO1Me cnocoObl MoiaydeHus: MeTayyioB. [loHATHE O KOPPO3UM METaJUIOoB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, YyT'yH, JFOPATIOMUHUN, OpOH3a) U
WX PUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoi cucreMe XMMUYECKUX 31eMeHTOB /1.
W. MenpneneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XMMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCMHECHUM.

[[{enouHo3emenbHbIE METAJUIBI MarHui M KainbUui: nojoxkeHue B [lepuogmyeckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIEHUE B
npupozae. PU3NYECKUe U XMMHUYECKHE CBOMCTBA MarHusd M Kajblus. BaxkHeimme coennHeHus
KabIUsl (OKCH, TUAPOKCU, COJIN). JKECTKOCTE BOJIBI M CITOCOOBI €€ YCTpaHCHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHTtoB J[. WM.
MeneneeBa, CTpO€HHUE aTOMa, HaxoJeHue B npupoje. Gusnyeckue U XMMHUYECKHE CBOMCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3o: mnonoxenue B Ilepuonnueckoi cucrteMe Xumuyeckux odaeMentoB J[. U
MenneneeBa, CTpOEHHE aTOMa, HaxOoXAcHUE B npuponae. PuU3nuecKkue 1 XMMUYECKUE CBOMCTBA
xkene3a. Okcunwl, Tuapokcunsl u conu skenesa (II) m xenmesa (III), mx cocras, cBoiicTBa u
IIOJIyYECHHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3llaMH MeTalIoOB M CIUIaBOB, HMX (DU3HUECKUMU CBOICTBaMH,
U3YYEHHE PE3YNbTAaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIOJNB30BAaHHE BHAEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCU/IA KAJIBIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BHJIEOMATEPHAIIOB), KCCIICIOBAHWE CBOMCTB >KECTKOM BOJBI, IMpOIECCa TOPEHHS >Kele3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MarHUs, KaJbIlUs, alllOMUHUS, NWHKA, *kene3a (II) u xenesza
(I1T), mexu (II), HabmtoieHNE U ONMMCAaHKE MPOLIECCOB OKpAIIMBAHUS TJIAMEHM MOHAMU HaTpus,
KaJIisg ¥ KaJIbIus (BO3MOXKHO HCIIOB30BaHUE BHUIECOMATEPUAIIOB), UCCIIeAOBaHNE aM(DOTEpHBIX
CBOMCTB THJIPOKCH/JIA aFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BaxkHeline MeTasulbl U UX COSTUHEHUSD.

XuMHus M OKpyKaoLias cpeaa

BemectBa n Matepuansl B MOBCEIHEBHOM KW3HU 4YeloBeKa. be3omacHoe MCHOJIb30BAHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTPABIICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (TpeaeibHas 0MyCcTUMas KOHIIEHTPaIus
BemecTs, ganee — [1/1K). Poib xuMuu B pereHun 3K0JIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3IoB MaTepHANIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUAITHI).

Meostcnpeomemnuwie ceasu

Peanuzanus MexnpeIMeTHBIX CBA3E€H MPHU MU3YYEHHH XMMHUHU B 9 Kilacce OCYIIECTBISETCA
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHIA,
SBJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/ICNIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.
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OO1Me eCTeCTBEHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHS,
aHamu3,  CHHTE3,  Kiaccu(uKauus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

®usuka: Marepusi, aroM, O3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOJHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMmETKA, CIUIaBbl, (HU3UYECKHE BEIMYUHEI,
€IMHUIIBI U3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUIaHEThI, 3BE31b1, COHIIE.

buosorus: ¢dorocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATE/ILHBIC BEIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBIC IOPOJBI, IIOJC3HBIC
HCKOITAaCMbIC, TOIIJINBO, BOAHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yJbTaThl OCBOEHHUS MPOTrPaMMbl OCHOBHOTO OOIIEr0 0Opa3oBaHUs
JIOCTUTAIOTCS B X0/1e¢ 00YYEeHHsI XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIbHON J1eATEIHbHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMA  POCCHMCKUMH  COIIMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMH, MPUHITHIMU B OOINECTBE MpaBUJIAMU M HOPMaMH TOBEICHUS H
CIOCOOCTBYIOT ITPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALINN 00yYaOIUXCSL.

JIndHOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJACTBOBATHCS
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHCHTAIMH M PACIIMPEHHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOT0 BOCTTUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJICTh JTIOCTOBEPHON WMH(POpPMAIUEH O TEPEOBBIX JOCTHIKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOMCTBE
Mupa 1 oOIIeCcTBa;

2) rpaskIaHCKOT0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMMAIBHBIX HOPMax M MPaBWJIAX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJUJIEKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO MOJIE3HOM,
yueOHO-UCCIeIOBATENbCKOM, TBOPUYECKON W JPYrHMX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSITEIHLHOCTHU MPHU BHITIOJIHEHUH YYEOHBIX, TO3HABATEIBHBIX 33/1a4,
BBITIOJTHCHUH XHUMHYECKHX JKCICPUMEHTOB, CO3JaHWHM YUYCOHBIX IPOCKTOB, CTPEMJICHHS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TIpOIlecce 3TOM y4eOHOH AedaTeIbHOCTH, TOTOBHOCTH
OIICHMBAaTh CBOE TOBEJIEHHUE M TOCTYNKH CBOUX TOBapHINEHd C TO3WIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIICJCTBUI MTOCTYITKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJICTaBICHHUS O  BEIIECTBE U  XUMHYECKOH  peakIiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M COCTaBISIONIME OCHOBY JUIS
MOHWMAHUA  CYINIHOCTH HAYYHOW KapTHUHBI MHpa, TMPEJICTaBiICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOJIBI, B3AUMOCBS3IX YeJIOBEeKa C MPUPOIHOU CPEIOH, O pOJIn
XUMHH B IIO3HAHUT 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIE MOTHBBI, HAIPABIICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XHMHH,
HEOOXOoauMBbIe Il OOBSCHEHUS HAONIOIaeMbIX TMPOILECCOB U SIBICHUMN, MMO3HABATEIBHOM,
WH(OPMAITMOHHON W YUTATEIBCKOM KYJIBTYPhI, B TOM YHCJIC HaBBIKOB CAMOCTOSITEIIBHON PabOTHI
C Y4eOHBIMH TEKCTaMH, CIIPABOYHOH JUTEPATypOH, MOCTYIMHBIMH TEXHUYCCKHMMH CpPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYyYeHHI0 M TO3HAHHIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHuI0, IPOEKTHOM U HCCIEA0BATENbCKOM NEATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPaBJIEHHOCTU U YPOBHS 00y4YeHHs B NajbHeHIIeM;

4) popMHUpPOBaHUSI KYJIBTYPbI 310POBbSI:

OCO3HAaHHWE IIEHHOCTH JKHU3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JIOPOBBIO,
YCTaHOBKHM Ha 3/J0pOBbIi 00pa3 >KM3HM, OCO3HAHHE MOCIEACTBHUM U HENMPUSATHE BPEIHBIX
MPUBBIYEK (YMOTPEOJICHUST AJIKOTOJs, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOIOACHUS
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npaBuil 0€30IaCHOCTU HpU OOpallleHMM ¢ XMMHUYECKHMMM BELIeCTBaMHU B OBITY U peabHOMN
JKU3HH;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPOodeccHii U TpyAa pa3iIudyHOro pojia, yBAKEHHE K
TpyAy W pe3yibTaraM TpPyIOBOM JEATEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IIPUMEHEHUS
OPEIMETHBIX 3HAaHWM 10 XHWMHHM, OCO3HAaHHBIH BBIOOP MHIMBUAYAJIBHOW TPAaeKTOpUU
IPOJOIDKEHUS 00pa3oBaHUSl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, yCHemHol mpodecCHOHAIbHON AEATEIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAIBHON Cpese;

6) IKOJIOTHYEeCKOT0 BOCTIUTAHMS:

HKOJIOTMUYECKHU 1I€JIECO00Pa3HOE OTHOIIEHUE K IPUPOJIE KaK UCTOYHHUKY U3HU Ha 3eMIe,
OCHOBE €€ CyIIeCTBOBAHMs, IMOHUMAaHHE LIEHHOCTH 3J0POBOTO W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICHUXMUYECKOMY 30POBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHsI IpaBUJl 0€30MacHOrO MOBEACHUS MIpU paboTe C BElEeCTBAMH,
a TaK)K€ B CUTYyaLUAX, YIPOXKAOIINX 310POBbIO U )KU3HU JIIOJEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, IOJIydaeMble NPU H3YyYEHUU XUMHHM, IS PEIEHUs
3a]a4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPEOH, Ul MOBBIIIECHUS YPOBHS YKOJIOTHYECKON
KYJIBTYpBbl, OCO3HaHUS INI0O0ATBHOTO XapaKTepa 3KOJIOTMYECKUX IpoOjaeM U IMyTed MX pelieHus
IIOCPEJICTBOM METOJOB XMMUH, DKOJIOTMYECKOTO MBIIUICHHS, YMEHHsI PYKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocrtaBe MerampenMeTHBIX pPE3YyIbTATOB BBIIENAIOT 3HAYUMBbIE A (OPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHS, NMPUHIUI, TMIOTe3a, (akT, CUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMN U3 3TUX MPeAMETOB (pOPMUPOBATH MPEACTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEHUCTBUS (IIO3HABATENbHBIE,
KOMMYHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTenbHBIC YHHMBEPCAJIbHbIC Y4eOHbIC NeHCTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHUS MCIOJIb30BaTh IPUEMBI JIOTUYECKOIO MBIIIIEHUS IMPH OCBOCHHMM 3HAHMIL:
pacKpblBaTh CMBICI ~XMUMHMUYECKHX MOHATHM (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C APYTUMH MOHSTUSAMH), UCIIOIb30BATh MOHATHS ISl OOBICHEHUS
OTJENbHBIX (DaKTOB W SBJICHHH, BBIOMpATh OCHOBAHHS M KPUTEPUM IS KiaccuUKaluu
XUMHYECKHUX BEUIECTB U XMMUYECKHUX PEAKIUM, YCTAaHABIMBATH IPUUMHHO-CIICCTBEHHBIE CBSI3H
MeXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE pacCykIeHus (MHAYKTUBHbIE, JeTyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOBI U 3aKIIIOUEHUS;

YMEHHE MPUMEHATHh B MPOLIECCE NMO3HAHMS MOHATHUS (IMPEAMETHBIE U METAlPEIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
IPUMEHSEMbIE B XUMHH MOJEIbHBIE MPEICTABICHUS — XMMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYecKkass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — NpU pElIeHHH Y4eOHO-
[IO3HABATEJIBHBIX 3a1a4, C Y4€TOM OTUX MOJEIbHBIX MPEICTAaBICHUN BBIABIATH U
XapaKTepu30BaTh CYILECTBEHHbIC MPU3HAKU H3Yy4aeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB U
XMMHYECKHX PEaKLUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CICACTBEHHBIE CBS3U U
IIPOTUBOPEYHS B U3yYaEMBbIX IIPOLIECCAX U ABJICHUSIX.
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Ba3oBrble ucciaenoBareLCKue AelCTBHSA.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIC BOMPOCHI B KAUeCTBE MHCTPYMEHTA IMO3HAHUS, a
TakKe B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIOTE3Bl IO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA,

MpPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3alMM M IPOBEICHHUIO yYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 XOJI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3ynbTat, (GOpMyIUpOBaTh OOOOIICHWS W BBIBOJLI IO PE3yJIbTaTaM IPOBEIEHHOTO OIIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUNYHBIX BUI0B
1 GOpM IIPEICTABICHHUS, TTOJTYyIaEMYIO U3 Pa3HBIX UICTOYHUKOB (HAYYHO-TIOMYJISIPHAS IUTEpATypa
XUMHUYECKOTO COJICPIKAaHMS, CIPABOYHBIC TOCOOMS, pecypchl WHTepHETa), KPUTHYECKU
OLICHUBATh IPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMALIHIO;

YMEHHE MPUMEHSThH Pa3IN4HbIe METOIbI U 3aIPOCHI MPU MOUCKE U 0TOOpe MHGOpMAIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIMMBIX JIJISl BBIMTOJTHCHUS YI€OHBIX M MIO3HABATEIBHBIX 3314
OTpEeACIEHHOrO THIA, MPUOOPETEHHE ONBITA B OOJIACTH HCIOJIL30BaHUS HH(DOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHHE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3TUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOATEIbHO BBIOMPATh ONTUMAIbHYIO (OpMy MpeacTaBIcHUS
uH(pOpMAIMM ¥ WJUTIOCTPUPOBATH pEIIaeMbIe 3a/la4d HECIOXKHBIMA CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHE HCMOJb30BaTh W aHAIM3UPOBATh B MpoIllecce Y4eOHON W HCCIeI0BaTENbCKON
NEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU POMBIIUIEHHOCTH, CETLCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIBI.

KoMMyHUKaTHBHBIE YHHBePCAIbHbIE YUeOHbI€E TeHCTBUS:

YMEHHsI 3aJaBaTh BOMPOCH (B XoJe auanora ©u (WiIu) OUCKYCCHU) MO CYIIECTBY
oOcyxmaemMoii Tembl, (OpPMYIHpPOBaTH CBOM MPEATIOKEHUS OTHOCUTEIHHO BBIMOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHSI PECTABIISATE MOJMydEHHBIC PE3yIbTaThl MO3HABATEIIBHON JIEITETHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAIMI0 pPEe3yIbTaTOB BBIMOIHEHUS XHUMHUYECKOTO
DKCIIEpUMEHTa (J1abopaTOpPHOTO OMBITA, JTAOOPATOPHOM pPAaOOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIECTB, YU€OHOTO MTPOCKTA);

YMEHHsI Y9eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW IMO3HABATEIILHON U
HCCIIEIOBATENLCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
Oo0IIMX MHTEPECOB W COTJIacOBaHMs TMO3UIUHN (0OCYXJaeHHs, 0OMEH MHEHHMSIMH, «MO3TOBBHIE
HITYPMBI», KOOPJAWHAIMS COBMECTHBIX JCHCTBHIA, ONPE/ICIICHIEe KPUTEPHUEB IO OIICHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepPCaJbHbIE y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOATEIBHO OMPENENSITh e AeATEIbHOCTH, MIIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh W TPH HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JICATEIHHOCTH, BBIOMPATH
HanOosiee 3¢G(dEKTUBHBIE CMOCOOBI  pemIeHHWs Y4YeOHBIX M TMO3HABATENbHBIX  3ajad,
CaMOCTOSITENILHO COCTABJIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIA AITOPUTM NCUCTBUU TpHU
BBITIOJTHEHUH 33JaHUM C Y4€TOM IMIOJIYYCHHS HOBBIX 3HAHMHA 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEaKIIUSIX, OLICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3ysbTaTa 3asBJICHHON 1€y,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUM.
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HPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pPE3YJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMS,
YCTAHOBJICHHOTO JaHHOM (exepanbHOW pabodell MporpamMMmoi, BBIIENAIOT: OCBOCHHBIC
0o0y4aromyMMHUCsT Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JeHCTBHMH, cnenuduyeckue s
npeaIMeTHOM o0nacTu «XHUMHUSA», BUIBl JAEATENBHOCTH IO MOJYyYEHUI0 HOBOTO 3HAHHS, €ro
MHTEPIIPETANU, TPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYAILIUSX.

K xonmy oOyueHust B 8 kjacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHX TOHSTHI: aTOM, MOJIEKYJa, XUMHUYECKUM
9JIEMEHT, [MPOCTOE BEHIECTBO, CIIOXKHOE BEIIEeCTBO, CMeCh (OZHOpOIHAs U
HEOJIHOPO/IHASA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJSpHas Macca, MaccoBas JOJsS XUMHYECKOIO
JJIEMEHTAa B COEAMHEHMM, MOJIIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAaHUE, COJIb,
3IEKTPOOTPUIIATENILHOCTD, CTENICHh OKUCIICHUS, XUMUYECKas peakius, KiaccCupukanus
peaKkuil: peakiuu COeIMHEHUs, PEaKIIUU Pa3I0KEeHHs, peaKIIMK 3aMeIICHUs, PeaKlIuu
o0OMeHa, 9K30- ¥ YHJIOTEPMUYECKHE PEAKINH, TETIOBOK AP (PEKT peakuny, siIpo aToMa,
AJICKTPOHHBIA CJIOW aroMa, aTOMHas OpOWTalb, paguyC aroMa, XUMHUYECKas CBS3b,
NOJIIpHAsl M HETOJIApHAs KOBAJIGHTHAsl CBSI3b, MOHHASI CBsI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi J10JIsI BelllecTBa (MPOIIEHTHAs KOHILIEHTPALIKs) B PaCTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUW U TPUMEHSTH 3TH
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

UCIIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UISI COCTaBi€HHS (OpMyn BemiecTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

OTIpEeIeNATh BAJIEHTHOCTh aTOMOB JJEMEHTOB B OWHAPHBIX COCIUHEHHSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJICKHOCTh BEIIECTB K
onpeAeNéHHOMY KJaccy COEAMHEHMH 1o QopmyrnaMm, BHJ XHMHUYECKOM CBS3U
(koBasIeHTHAs! ¥ MOHHAs) B HEOPTAaHUYECKUX COCTMHECHUSIX

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. Y. MenpaeneeBa: n1eMOHCTpUPOBATH
MOHUMAaHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonnyeckoil cucreme, 3aKOHOB COXPAHEHHs MacChl BEIECTB,
MOCTOSTHCTBA COCTaBa, ATOMHO--MOJIEKYJIIPHOTO YYE€HHUsI, 3aKOHAa ABOTaIpo;
OMKCHIBATh M XapakTepus3oBaTh TabmuuHylo (opmy Ilepuoamueckoit cucTeMbl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh IMOHATUS «JIaBHas moArpymnmna (A-rpynma)» u
«mmobounast moxarpymnma (b-rpymma)», Manaeie W OOdbIIHE TEPHOMBI, COOTHOCHUTH
o0o3HadYeHHsI, KOTOpble UMEIOTCs B Tabnuie «lleprogudeckas cucteMa XUMHUYECKHX
sanemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsii sapa, OO0IIee YHCIO 3JIEKTPOHOB U
pacrnpeziefieHue X Mo JIEKTPOHHBIM CII0SM);

KJIaCCU(UIIMPOBATh XMMUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIeCTBA, XMMHUYECKHE
peakiuu (IO YHCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIUIOBOMY
spdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWMCTBA BEIECTB PA3THMYHBIX
KJIaCCOB, TOATBEpPXKJasi ONUCAaHUE TMpPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEaKLIU;
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MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAaYECTBEHHOTO COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUUYECKUX MTPEBPAILICHUI B PA3JIMUYHBIX YCIOBUSX;
BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa 110 (hOopMyJie COSMHEHHSI, MaCCOBYIO JIOJIFO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUUYECKON peakilnu;

MPUMEHSTh OCHOBHBIE OIEpPAllUM MBICIUTEILHON JEATCIIbHOCTH — aHAJIU3 M CHUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBIABICHUE NMPHUYUHHO-
-CIICICTBEHHBIX CBSI3€H — Il M3Y4YEHHUs CBOMCTB BEIIECTB U XUMUYECKUX PEAKIIUH,
€CTCCTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HaOmoaeHUe, U3MEpPEHHE,
MOJICIUPOBAHUE, IKCIIEPUMEHT (pPEaJIbHBIN U MBICIICHHBIN );

CleloBaTh TMpaBUJiaM TIOJIb30BAHUSA XUMHYECKOM TMOcyaod U J1abopaToOpHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWJIaM OOpalleHUs C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKIUSIMHU IO BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
U coOupaHuio Ta3000pa3HBIX BEIIECTB (BOAOPOAA W KHUCIOpPOAA), IMPUTOTOBICHHUIO
pPacTBOPOB € OMPEACIEHHON MAacCOBOM JI0JIE pacTBOPEHHOTO BEIIECTBA, MIIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI 110 PacloO3HaBaHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIIBIO HHIMKATOPOB (JIAKMYC, (PeHOIPTAICNH, METHIIOPAHXK U JPyTHE).

K xonny oOyueHus B 9 Kjacce nmpeIMeTHbIE pe3ysibTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BELECTBO, CI0KHOE BELLECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPHULIATEILHOCTD, CTENEHb OKHUCIICHUS, XUMHUYECKass PEaKLUs, XMUMHUYECKas
CBSI3b, TEIIOBOM 3P PEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAIUS, pEeaklUWd HOHHOrO OOMeHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBecHE, OOpaTUMble U HEOoOpaTUMbIE pPEaKlluy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUUYECKAs CBA3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIABbI, CKOPOCTb XMMHMYECKOM pEaKUuu, MpeleibHO JOIyCTUMAs
xoHueHTpauus [T/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHI M NPUMEHATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCMOJIb30BAaTh XUMHUECKYIO CHMBOJHMKY JJISi COCTaBlIeHHMS (OpMYa BeELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCJIEHHMS XUMHUYECKHMX JJIEMEHTOB B
COCIMHEHUSAX PaA3IMYHOIO COCTaBa, MPHUHAAJIE)KHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJIJIMYECKAsl) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsii MOHA IO XHWMHUYECKOU
dopmyre, xapakTep Cpelbl B BOAHBIX PAacCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKNA KOHKPETHOTO BELIECTBA;

packpsiBaTh cMbIch [lepuonnueckoro 3akona . . MeHneneeBa U 1eMOHCTPUPOBATh
€ro MOHUMAaHME: ONMCHIBATh U XapaKTepu3oBaTh TabnnuHyto (opmy [leproanueckoi
CHUCTEMBbl XMMMYECKMX OHJIEMEHTOB: pa3iNuyaTh IMOHATHS «TJ1aBHas noxrpynma (A-
rpynna)» u «nobouyHas mnoxarpynmna (b-rpynma)», manbie W OonblIve MEPHUOABI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCd B IEpHOAMYECKON Tabnuie, C
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YHCJIOBBIMHM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizipa, o0Iee YMUCio AMEKTPOHOB U PACIPEeNIEeHHE HX M0 AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH O00IIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B IpeJeNax MaJbIX MEPUOJIOB U TJIABHBIX HNOJArPYNI C YYETOM CTPOEHUS
UX aTOMOB;

e Kiaccu(UUUpPOBATh XMMHUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);

e XapakTepu3oBaTh (ONHUCBIBaTh) o0OLIMEe U cHeuuuyeckrue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, TOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHU COOTBETCTBYIOILIUX XUMUYECKUX PEaKLU;

® COCTaBJISITh YPABHEHHUS ICKTPOJIUTUUECKONW JUCCOUMALMU KUCIOT, HIEI0YEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPABHEHUS PEaKLMi HOHHOrO OOMEHa, ypaBHEHUS pPEaKlUid,
HOJATBEPXKIAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BelLleCTBaMHU
pas3INYHbIX KJIACCOB;

® DACKpBIBATh CYIIHOCTb OKHUCJIMTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKLUUN MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKLuii;

® [IPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMYHbIX YCIOBUSX;

® BBIYNCIATH OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hopMysie COeMHEHHs, MAaCCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKOH peaKIty;

e CcoOmOJaTh NpaBWJAa IOJb30BAaHUS XMMHMUYECKOHM TOCYyloll U J1abopaTOpPHBIM
o0opyJOBaHUEM, a TaK)Ke IpaBHUia OOpaIleHUs C BELIECTBAMH B COOTBETCTBUHU C
MHCTPYKLHUSMH 10 BBITOJHEHUIO Ja00PaTOPHBIX XUMHUYECKUX OIBITOB IO MOJTYYEHUIO
¥ cOOMpaHMIO ra3000pa3HbIX BELIECTB (aMMHUAaKa M YIJIEKHCIIOro rasa);

® [IPOBOJUTH PEAKLUH, MOATBEP)KJAIOLINE KAUECTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKaT-, cyiab(dar-, TUJIPOKCHI-UOHBI, KATHOHbBI AMMOHHS M HOHBI H3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;

® T[PUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON AESITENbHOCTH — aHalW3 U CUHTES,
cpaBHeHHE, O0O0OOIIEHHEe, CHUCTEeMaTU3alUI0, BBIBICHUE MNPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMs] CBOWMCTB BELIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIeHHWEe, W3MEPEeHHEe, MOJEIMPOBAHUE,
SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoauuecTBo yacoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIE (LM (POBbLIE)
KonTposbHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUS
XuMus — BaxHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubnunoreka LIOK

' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c

YeloBeKa

12 BeitectBa 1 xumMu4eckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso00.ru/7f41837¢c

Hroro 1o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmuoteka [IOK

' 00 oKcHIax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonstue o kucnorax 8 1 bubmmnoreka HOK

' 1 COJISX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmnoreka HOK

' OCHOBAHHUSX https://m.edso0.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 11 1 1 bubmuoreka [{OK

' HEOPraHMYECKUX COEAMHEHMIM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/7f41837c
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Ileproanueckuii 3aKOH U

31 [lepuonuueckast cucrema 7 Bu6muotexa [JOK
XUMHUYECKHX 31eMeHTOB /l. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMu4decKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa LJOK

https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKIIUU
bu6nmorexa LIOK
Hroro no pasnexy 15 https://m.edsocL).I ru/7f41837c
PesepBHOe Bpems 3 bubmmorexa [OK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

,ﬂ,OKyMeHT noanucaH 3J'IeKTpOHHOﬁ noanucbio.

9 KIIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbie
Ne n/m P Kontpoabnsie IlpakTuueckue (uidpp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. BeniecTBO M XUMHYECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHun 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3JIelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
51 OO0m1as XxapakTepuCTUKa XUMHUUECKUX 4 1 bubnmnorexa [JOK
' snementoB VIIA-rpymisl. [anores: https://m.edso0.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 3ne§eHT01§) VIAl-Dr nbl. Cepa u eé 6 brbmmorexa LTOK
' PYTHEL Lep https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakKTepUCTHKA XUMUISCKUX
2.3 aneMeHToB VA-Tpymimsl. A30T, pochop 1 ux 7 1 bubnmorera LHOK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakKTepUCTHKA XUMUISCKUX Bt OK
2.4 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2 nommoreka L1

erMHI/Iﬁ 1 UX COCIUHECHU S

https://m.edsoo.ru/7f41a636
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Hroro mo pazneny 25
Pa3zgen 3. MeTa/JIbI M BX COeTUHEHU ST
bubnunoreka LIOK
A I 4
3 Obume cBolCTBA METAILIOR https://m.eds00.ru/7f41a636
. bubnuoreka [JOK
3.2 Baxxueiimue Metasuibl ¥ UX COSIUHEHUS 16 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Paszpnen 4. Xumus u oxkpyxaomas cpeaa
4.1 BerecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [IOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

8 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 IIpenmer xumuu. Pone XuMuu B KU3HU 1 bubnuorexa [JOK
yejgoBeKka. Tena u BelecTBa 06.09.2023 | https://m.edsoo.ru/ff0d210c
5 IlonsaTue o MeTo1aX MO3HAHHUS B 1 bu6mmorexa [IOK
XUMHH 08.09.2023  https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna
3 paboThI B 1a00OpaTOpUH U IPUEMBI 1 bubnnoreka [JOK
oOparteHus ¢ 1a00paTOpHBIM 13.09.2023  https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yucteie BemecTBa U cMecH. CIocoObl 1 bu6mmoreka [JOK
paszeneHus cMecei 15.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTnueckas padora Ne 2
5 «1£)a3 eJeHue CI\IZeceﬁ (Ha mpumepe 1 bubmmorexa [OK
a . PHMEP 20.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBL I MOTICRY L 22.09.2023  https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE IIEMEHTBI. 3HAKU 1 bubnmoreka [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 27.09.2023  https://m.edsoo.ru/ff0d2be8
8 [IpocThie u coXXHBIE BEllleCTBa 1 bubmorexa HOK
P B 29.09.2023  https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 bubmorexa LHOK
YPIPHO® ¥4 04.10.2023 https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
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3aKO0H IIOCTOSHCTBA COCTaBa BEILECTB.

bu6mmoreka [IOK
1 X .B
0 mitieckas popuyna. Banenrrocts 11.10.2023  https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JICMECHTOB
1 OTtHocuTenbHAas aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAsE Macca 13.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMAYECKOTO bubmuoreka [JOK
3JIEMEHTA B COEMHEHUHU 18.10.2023  https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemiectra. MoJib. bu6mmoreka [IOK
Momnspaast macca 20.10.2023  https://m.edsoo.ru/ff0d5230
14 Ddusznyeckrue U XUMUYECKUE SBICHMUS. bubmuorexa [JOK
XuUMHYecKasi peaKius 25.10.2023  https://m.edsoo.ru/ff0d37fa
15 IIpr3HaKku U ycii0BUS NPOTEKAHUSA bubnuorexa [JOK
XUMUYECKHUX PEaKIuid 27.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnnoreka [JOK
XUMHYECKUE YPAaBHEHHS 08.11.2023  https://m.edsoo.ru/ff0d3b88
BrrunciaeHust KoaudecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKUX bubmorexa [JOK
N . P 10.11.2023  https://m.edsoo.ru/ff0d5708
peakuit
Knaccudukanus XuMHIECKUX peakiuit
18 (coenMHEHUs, Pa3NOKECHUS bubmorexa HOK
P ’ 15.11.2023  https://m.edsoo.ru/ff0d3f34
3aMeleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCT. O600IIeHNe U bubmorexa HOK
] B 17.11.2023 https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3aIus 3HAaHUI
20 KonTponbnas padorta Nel o teme bubnuorexa [IOK
«BerecTBa 1 XUMUYECKHE PEAKITAN 22.11.2023  https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bub6nuorexa [IOK
Bo3nyxa. Kucnopon — snemeHT u 24.11.2023  https://m.edsoo.ru/ff0d448e
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npoctoe BeuiecTBo. O30H

dusnyeckre U XUMUYECKHE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmorexa LHOK
e B ’ 29.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
Crioco0bI MOTy4eHHS KHCIIOPO/Ia B
23 nabopaTopuu iqn OMBIMHerH(f[CTH bubmmorexa [JOK
PATOpHI TP ' 01.12.2023  https://m.edsoo.ru/ffod497a
[TpumeHeHnne Kuciopoaa
TennoBoit 3¢ ekt XuMUIecKoi
24 peaKIuu, MOHSITHE O bu6mmorexa [IOK
TEPMOXUMHYECKOM ypaBHEHUH, IK30- U 06.12.2023  https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYUCCKUX PEAKIIUIX
To o (HedTH, yro €TaH).
25 3arH J;Zfleéieq];:; ’ aHI;;Iol\clotTSb?iro bubmmorexa [JOK
P AR 08.12.2023  https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIIICHHS
[Tpaktuyeckas padora Ne 3 o Teme
26 «[Tonydyenue u coOupaHue KHCIOPOIa bubmmorexa [TOK
7 P PO, 13.12.2023  https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
97 Bonxopon — aneMeHT 1 mpocToe bubnnorexka [JOK
BenlecTBo. HaxoxneHnue B npupoe 15.12.2023  https://m.edsoo.ru/ff0d4dd0
28 ®du3nvecKue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bosiopoza. [Ipumenenue Bogopoaa 20.12.2023 = https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIOTAX U COJAX bubmmorexa [JOK
22.12.2023 @ https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MoTy4eHus BOA0POia B bubnmuotexa [JOK
naboparopuu 27.12.2023  https://m.edsoo.ru/ff0d4dd0
[TpakTiueckast pabota Ne 4 o Teme
31 «[Tonyyenue u codbupanue BOAOPOIA bubmmorexa LOK
Y P PO, 29.12.2023  https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC €TO CBOICTB»
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32

MomnsipHblii 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

ABoraapo 10.01.2024  https://m.edsoo.ru/ff0d542e
Brrunciaenus o6néMa, KOJIMYECTBA
33 BEIIECTBA ra3a I10 €ro U3BECTHOM Bubmaorexa ITOK
B .. Y 12.01.2024  https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEUIECTBA MM 00BbEMY
Brraucienust 00EMOB ra30B 10
34 ABHEHUIO PEAaKIIMH Ha OCHOBE 3aKOHA buGnnorexa LIOK
P . peartt . 17.01.2024  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHUN Ta30B
35 ®du3nvecKue U XUMUYECKUE CBOMCTBA bu6mmorexa [IOK
BOJBI 19.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lonsarue 00 bubmuorexa [JOK
WHIUKATOpax 24.01.2024 | https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuresns. HaceieHHEBIE
37 u HI;HaCHpeHHbIE aCTBOPEL B Bubmorexa ITOK
H P pEL- 26.01.2024  https://m.edsoo.ru/ff0d5b40
MaccoBasi 1011 BELIECTBAa B pacTBOpE
[IpakTuueckas pabora Ne 5 o Teme
38 «IIpurorosiieHHE PaCTBOPOB C bubnnorexka [JOK
onpeeaEHHOI MacCOBOM J10Ie 31.01.2024  https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
39 KonTponsHnas pabora Ne2 no teme bubnnorexka [JOK
«Kucnopoa. Bonopon. Boga» 02.02.2024 | https://m.edsoo.ru/ff0d6342
40 OKcuIpl: COCTaB, KiIacCuUKaIs, bubnmoreka [JOK
HOMEHKJIaTypa 07.02.2024  https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmmorexa LOK
’ P 09.02.2024  https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaHUs: COCTaB, KJIaCCU(PUKAIIHS, bubnmuotexa [JOK
HOMEHKJIAaTypa 14.02.2024  https://m.edsoo.ru/ff0d67ca
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43 [TonyueHne u XuMU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUM 16.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiiaccudukanms, bubnnoreka [HOK
HOMEHKJIaTypa 21.02.2024  https://m.edsoo.ru/ffOdfee2
45 [TonydyeHnne u XxuMHuyecKkue CBOWCTBA bubmumoreka [IOK
KUCJIOT 23.02.2024 = https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIIATypa,
46 CHOCOéBII) HHOJI )eHI/Iﬂ XI/IMI/I‘IZ(IZ)KI/IG bubmorexa [JOK
y VA ’ 28.02.2024  https://m.eds00.ru/00ad9474
CBOMCTBa
[TpakTuueckast pabota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX 01.03.2024  https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
48 I'enernueckas cBsA3b MEXKIy Kilaccamu bubnuoreka [IOK
HEOPraHUYECKUX COCANHEHUI 06.03.2024  https://m.edsoo.ru/00ad9a50
49 O06o01eHre U cucTeMaTru3aIus bubnuoteka [JOK
3HAHUU 08.03.2024  https://m.edsoo.ru/00ad9ch2
KonTponsHnas padora Ne3 o teme
50 "OCHOBHBIE KJIacChl HEOPTaHUYECKUX bubmorexa HOK
. 13.03.2024  https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbie MOMBITKY KIACCH(PUKAITUU
51 XUMHYECKHX 3JeMEHTOB. [loHsiTHE O bubmorexa HOK
' 15.03.2024  https://m.edsoo.ru/00ad9ffa
TPYIIax CXOTHBIX AJIEMEHTOB
Ilepronnueckuii 3aKOH U
52 [lepuoanueckas cucteMa XUMHUYECKUX bubmorexa LHOK
P 20.03.2024  https://m.edsoo.ru/00ada52c
anemenToB J[. . Menzaeneesa
53 [Tepuoapl, rpynnsl, NOATPYMIIIbI bubmorexa [JOK
PHOAPL, TPYHIEL HOAPY 22.03.2024  https://m.edsoo.ru/00ada52c
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Crpoenue atromoB. COCTaB aTOMHBIX

bu6mmoreka [IOK

>4 anep. M3oTomnbl 03.04.2024  https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 0007104YeK
55 aToMoB 3JieMeHTOB [lepuoanueckoit Bubmaorexa ITOK
05.04.2024  https://m.edsoo.ru/00ada6bc
cucremsl [[. 1. Menaeneesa
XapakTeprucTuKka XMMHYECKOTO
56 3JIEMEHTA 110 €r0 MOJIOKEHUIO B bubnmoreka [JOK
ITepuoanueckoii cucreme /1. U. 10.04.2024  https://m.edsoo.ru/00ada824
MenneneeBa
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUIS pa3BUTHS HAyKU U npaktuku. 1. W. bubnuorexa [JOK
MenzeneeB — y4€HbIN, IeIaror u 12.04.2024  https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIIEeKTPOOTPULIATETLHOCTH aTOMOB bubnuorexa [JOK
XUMHUYECKHUX AJIEMEHTOB 17.04.2024 @ https://m.edsoo.ru/00adaab8
59 HNonnas xuMudeckas CBsI3b bubmmorexa [JOK
19.04.2024  https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossspHas XUMU4ecKas bubnnorexka [JOK
CBSI3b 24.04.2024 = https://m.edsoo.ru/00adaab8
61 KoBasieHTHAs HENOIsIpHAs XUMUYECKas bubnnorexka [JOK
CBSI3b 26.04.2024  https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHUS bubmmorexa [JOK
01.05.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnnorexka [JOK
peakuuun 03.05.2024  https://m.edsoo.ru/00adb076
64 OKUCIATENN U BOCCTAHOBUTEIH bubmorexa HOK
08.05.2024  https://m.edsoo.ru/00adb076
65 KonTtponbHast padora Ne4 o reme bub6nuorexa [IOK
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«CrtpoeHue atoma. XMMUYECKast 10.05.2024  https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBHbIil ypok. O0001ICHHE U 1 bubnnoreka [HOK
CUCTEeMAaTH3aIusg 3HaHUI 15.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O0001eHue u 1 bubmumoreka [IOK
cucTeMaru3anus 3HaHuil 17.05.2024  https://m.edsoo.ru/00ad9ch2
68 Peseprublit ypok. O600mIeHNE U 1 bubnuoreka [IOK
cucTeMaTu3aIus 3HaHUI 22.05.2024  https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME 08 4 4
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9 KJIACC
KoanyecTBO yacon DJIeKTPOHHbBIE

Ne Hara uudposeie

Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bcero U3YYeHU S oOpa3oBaTe/ibHbIE

padoThI padoThI
pecypchbl

[Tepuonuueckuii 3aK0OH.

1 [Tepuonuueckas cuctema 1 bu6mmorexa [IOK
XAMUYECKUX deMeHToB /1. U. 06.09.2023  https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKHUX DJICMECHTOB 1 bubmorexa [JOK

R 08.09.2023  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [IOK
HEOPraHUYECKHUX BEIIECTB 13.09.2023  https://m.edsoo.ru/00adb7e2

4 Bupl XuMu4ecKkoi CBS3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAININYECKUX PEIIETOK 15.09.2023  https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel mo teme

5 11 i 1 1
«[ToBTOpEHue u yrnyOiaeHue 3HAaHHA 90.09.2023
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca»

6 Krnaccudukanus XuMuueckux 1 bubnnoreka [JOK
peaKkIuii Mo pa3IuYHBIM MPU3HAKAM 22.09.2023 @ https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakuuu. [ToHATHE O TOMOTEHHBIX U 1 bubmotexa [JOK
PEaIiH. 27.09.2023  https://m.edsoo.ru/00adbe9a
TeTePOTreHHBIX PEAKIIHIX
[ToHsATHE O XUMHYECKOM

8 aBHOBecHHU. DAKTOPHI, BIUSIONINE 1 bubmorexa [JOK
P ’ PEL B 29.09.2023  https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XHUMHYECKOMN pCaKkuun n
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I10JIO)KEHUE XMMHUECKOT O
paBHOBECHS

OKHCINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6mmoreka [IOK

9
peakuuu 04.10.2023  https://m.edsoo.ru/0O0adcade
Teopus 37IEKTPOIIUTUYECKON
10 rnccorranuu. CHIbHBIE U ci1a0ble Eubmorexa ITOK
A HHatHH. 06.10.2023  https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HMonnrle ypaBHEeHUS peakIinn Brommozexa [OK
P peart 11.10.2023  https://m.edsoo.ru/00add448
XUMHYECKUE CBOUCTBA KUCIOT U
12 OCHOBaHHH B CBETE NMPEACTABICHUI bubnmnoreka [JOK
00 JIEKTPOIUTUICCKON 13.10.2023  https://m.edsoo.ru/00add5d8
IIUCCOLAIIAN
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTABICHUN 00 bubmaorexa [JOK
beA . 18.10.2023  https://m.edsoo.ru/00add8b?2
ANEKTPOIUTUICCKON TUCCOITUAITIT
14 ITonsatue o ruapoIN3€E CONEH bubmmorexa HOK
AP 20.10.2023 = https://m.edsoo.ru/00add9d4
15 O06001IeHne U cCUCTEMaTU3AIIHS bubnuoteka [JOK
3HAHUNA 25.10.2023  https://m.edsoo.ru/00addd12
ITpakTruueckas padora Ne 1.
16 «Penrenue 3KcriepuMeHTaIbHBIX Bubmiorexa LIOK
p 27.10.2023  https://m.edsoo.ru/00addbfa
3amauy
KonrtponsHas padora Ne2 o reme
17 «DIEKTPOIUTHYECKAS JUCCOIHALIUS bubmmorexa LIOK
P A HHAHI 08.11.2023  https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»
18 OO6m1ast XapaKTepUCTHKA TaJOTEHOB. bubnmuotexa [JOK
XHUMHUYECKHE CBOMCTBA HA IPUMEPE 10.11.2023  https://m.edsoo0.ru/00addfe2
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XJiopa

Xnopooaopon. ConsiHasi KUCIIOTa,

bu6mmoreka [IOK

19 i
XAMITICCIHE CROUCTBA, HOTYICHe, 15.11.2023  https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[Tpaktuyeckas padora Ne 2 o Teme
20 «ITomydeHne coNsTHOM KUCIOTHI bubmmorexa [JOK
YHCHrE €077 ’ 17.11.2023  https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruncnenus mo ypaBHEHUSIM
21 XUMHYCCKHUX PEAKIIHiA, €CJIN OJIUH U3 bubmmorexa LIOK
P ’ 22.11.2023  https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
99 OO01mmas xapakTepucTHKa SJICMCHTOB bubnmnoreka [JOK
VIA-rpynmsr 24.11.2023 @ https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(MUKALIUU CEPHI.
93 Haxoxnenue cepbl 1 €€ coeTuHeHU I bu6mmoreka [IOK
B IIpUpOJie. XUMUYECKHE CBOMCTBA 29.11.2023 @ https://m.edsoo.ru/00ade64a
cephl
24 CepoBomopo1, CTpOEHHUE, bubnuoteka [JOK
¢bu3nuecKkre U XUMHUYeCKHe CBOMCTBA 01.12.2023  https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
25 (bu3MYeCcKre U XUMHUYECKUE bubmorera [JOK
. 06.12.2023  https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMECHCHUE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE TIPOMBIIIICHHOTO Crioco0a
26 MTOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XUMUYeCKOoe 3arpsi3HeHne 08.12.2023  https://m.edsoo.ru/00adec8a
OKpY’KaroIen cpeabl COeTMHEHUSIMU
cephl
27 Brrunciaenue MaccoBoii 10K BBIXO4a bu6mmorexa [IOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

,ﬂ,OKyMEHT noanucaH 3J'IeKTpOHHOﬁ noanucbio.

MPOAYKTa PEaKINU 13.12.2023  https://m.edsoo.ru/00adec8a
OOm1ast XapaKTEpPUCTHKA AIIEMEHTOB

98 VA-rpynmsl. A30T, bubnnoreka [HOK
pacrpocTpaHeHUE B IIPUPOJE, 15.12.2023  https://m.edsoo.ru/00adeea6
(du3nUecCKre U XUMUYIECKIE CBOHCTBA
AmMHaK, ero Gu3nvecKue u

29 XUMHUYECKHUE CBOMCTBA, MOTYYCHUE U bubmorexa [JOK

> HOIYH 20.12.2023  https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpaxTuueckas padbora Ne 3 o Teme
30 «[TonydeHne aMmMHuaKa, U3y4eHue ero bubmmorexa LIOK
S 1Y 22.12.2023  https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KUCIOTA, €€ (hU3MIecKue u bubnnoreka [JOK
XUMHUYECKHUE CBOWCTBA 27.12.2023  https://m.edsoo.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJIECH
aMMOHHS B KaUeCTBE MHUHEPATbHBIX

32 oOpeHui. XuMHUUYECKOe bubmorexa HOK
yAOOP ' . 29.12.2023  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
docop. Oxeun docdopa (V) u

33 (poc:ll))o pHaH I(I/I(I)[J'I((I))Ta (b(blfl)?,n(qe)cxne " bubmmorexa [JOK

P L 10.01.2024  https://m.edso00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIyICHUE
Hcnonb3oBanue GochaToB B

34 KayecTBE MUHEPAJIbHBIX YIOOpEHUH. bubnnoreka [JOK
3arpsi3sHEeHUE TPUPOTHOU CpEAb 12.01.2024  https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B

35 npu E g ;HSJieC;iCIIXHMquCKHe brbmorexa [TOK

PHPOAE, 17.01.2024  https://m.edsoo.ru/00adfd9c

CBOMCTBA
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Oxcunel yriaepona, ux pusnveckue u
XMMHYECKHUE CBOMCTBA.

bubmuoreka [JOK

36
DKOJOTUYECKHEe MPOOIIEMBI, 19.01.2024 @ https://m.edsoo.ru/00adfebe
cBsi3aHHBIE ¢ OKcHIoM yrieposa (1V)
37 VYronbpHas KUCIoTa U €€ COu bubmorexa LHOK
24.01.2024 | https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 o Teme
38 "[lonyueHune yriaekuciioro rasa. bubnuoreka [IOK
KauecTtBenHas peakuus Ha kKapOoHaT- 26.01.2024  https://m.edsoo.ru/00ae027e
noH"
[TepBoHavabHBIC TOHATHUS 00
39 OpraHMYeCKHX BEIICCTBAX KakK O bubmorexa [JOK
P B 31.01.2024  https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepo/ia
40 Kpemnuii v ero coe fuHEHUS bubmorexa HOK
P A 02.02.2024  https://m.edso00.ru/00ae080a
[IpakTnueckas padora Ne 5.
41 Pemrenue skciepuMeHTABHBIX 33724 bu6mmoreka [JOK
o Teme «BakHeiie HeMeTaIbl U 07.02.2024  https://m.edso0.ru/00ae0bf2
HX COCTUHEHUS
KonTponbnas padota Ne3 mo teme
42 «BaxHelmme HeMeTaIIbl U UX bubmorexa LOK
09.02.2024  https://m.edsoo.ru/00ae0el8
COETMHEHUS
OO01mas xapakTepucThKa
XUMHYECKUX DJIEMEHTOB —
43 MeTauioB. Merayuinueckas CBsA3b U bubnmnoreka [JOK
MeTaJUTHYecKasi KpuCTauTHaecKas 14.02.2024  https://m.edsoo.ru/00ae103e

pemérka. @u3nveckre CBOMCTBa
METaJIIOB
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XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DIEKTPOXUMHUUECKUH PsI Bubmaorexa ITOK
p . AR 16.02.2024 @ https://m.edsoo.ru/00ae1156
HaMpPsDKCHUN METAIIOB
OO6mmwme crmocoOb! MOTyYeHUS
MmeraiuioB. CiuiaBel. BeruuciieHus mno
45 aBHEHHUSIM XUMUYECKUX PEeaKIUU Bubmaorexa ITOK
P PCAKHiH, 21.02.2024  https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
MIPUMECH
46 ITonsaTHe 0 KOPPO3UU METAIIIOB bubnmorexa [IOK
pp 23.02.2024  https://m.edsoo.ru/00ael1278
bu6mmorexa [IOK
47
[Hesnotmere MeTas: 28.02.2024  https://m.edsoo.ru/00ael14b2
48 Okcubl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
KaJus 01.03.2024  https://m.edsoo.ru/00ae14b2
49 [IlenouHO3eMETBHBIE METAILIIBI — bubmuorexa [JOK
KJIBIAN 1 MarHui 06.03.2024 | https://m.edsoo.ru/00ae15e8
50 BaxxHelnme coenMHEHNS KAJIbIUS bubmmorexa HOK
A t 08.03.2024 = https://m.edsoo.ru/00ael15e8
51 O0001IeHre U CUCTEMAaTU3AIUS
3HAHUNA 13.03.2024
59 JKEcTKOoCTh BOMBI U CIIOCOOBI €€ bu6mmoreka [JOK
YCTpaHECHHS 15.03.2024  https://m.edso0.ru/00ae1886
IIpakTuyeckas pabora Ne 6 o Teme
53 "YKEcTKoCTh BOABI M METOJEI €6 bubmmorexa LOK
" A A 20.03.2024 = https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnmuotexa [JOK
4 A
> JTOMITHITH 22.03.2024  https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bub6nuorexa [IOK
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TUAPOKCH]IA 03.04.2024  https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
>0 Keneso 05.04.2024  https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TUIPOKCUIBI U COJIU XKeye3a bubnmoreka [JOK
(1) u xene3a (1) 10.04.2024  https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U cuCTeMaTH3aIus
3HaHUI 12.04.2024
[IpakTuueckas padora Ne 7.
59 Pemenue skcriepuMeHTaNbHBIX 337124 bubnnoreka [JOK
1o TeMe «BaxkHelie MeTauibl U UX 17.04.2024  https://m.edsoo.ru/00ae3de8
COCJIUHECHHU S
Brruncnenus no ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHii, €CIIU OJIUH U3
50 peareHToB J1aH B U30BITKE UITU bubnnoreka [JOK
COJIEPKUT MpHUMecH. Brruncnenus 19.04.2024  https://m.edsoo.ru/00ae1750
MacCOBOM JOJM BbIXOJIa IPOIYKTa
peakiuu
61 O0600611eHre U cucTeMaTH3amus
3HaHUI 24.04.2024
KonTponbnas padora Ne4 o teme
62 «BaxHeHme MeTaIbl ¥ UX 26.04.2024
COEJIMHEHU S
63 BemectBa u matepuasi B bubmuorexa [JOK
IIOBCEIHEBHOM KM3HU YeJIOBEKaA 01.05.2024 | https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKpY’Karolllen cpebl 03.05.2024  https://m.edsoo.ru/00ae4270
65 Ponps xumuu B perreHnn bubnnorexa [JOK
IKOJIOTHUECKUX TPOOIEM 08.05.2024  https://m.edsoo.ru/00ae4270
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66 PezepBHblit ypok. O6o0mieHne u 1 bubnuoreka [IOK
CHUCTEMaTHU3aIlusl 3HAHUM 10.05.2024  https://m.edso0o.ru/00ae0dOa
67 PesepBHbIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
CHCTEMAaTH3aIusI 3HAaHUHN 15.05.2024  https://m.edsoo.ru/00adb33c
68 PesepBHeIil ypok. O000IICHHE 1 1 bubnmoreka [JOK
CUCTEMATH3AN 3HAHUI 24.05.2024 @ https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3aaTensctBo «IIpocBemienue»
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

AxknmonepHoe obmectBo «M3aarenberBo «lIpocBemenne»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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JOKYMEHT NOJANUCAH 3JIEKTPOHHOHU MOJANUCHIO

MOJJIUHHOCTD JIOKYMEHTA HE TOATBEPK/JEHA.
w MMPOBEPEHO B [IPOT'PAMME KPUIITOAPM.

MOJNNUCH

O6wui cTaTyc noanucu:

CeptuduKar:
Bnapeneu;:

Usparensb:

Cpok peiicTBus:

[ata v Bpema co3pganua 3

Mognucn matemaTnyecku KOPPEKTHbl, HO HET MOZTHOIro AoBePUA K OAHOMY
U HECKOJIbKUM CepTVId)VIKaTaM noanucu

078C09D2C05476DC28079A2E5048FF95

MYHULUMNANBHOE KA3EHHOE OBLLLEEOGPA3OBATE/IbHOE YYPEXAEHMUE
"CPEAHAA OBLLEOEPA30BATE/NIbHAA LLUKOJIA" C.oPOJ/IOBKA
NAPTU3AHCKOTO MYHULMMNANIBHOTO PAMOHA, Boliko, TaTbAHa
BopucoeHa, prim.buh@mail.ru, 252401776521, 2524005715, 07034615838,
1032501024577, MYHULUMUNANBHOE KA3SEHHOE OBLLEOBEPA3OBATE/IbHOE
YYPEXKOEHWE "CPEOHAA OBLLEOBPA3OBATE/IbHAA LLUKONA"
C.®PO/10OBKA MAPTU3AHCKOIO MYHULUUMNANBHOIO PAMOHA, OupekTop,
c. ®ponoska, ya. /1aso, 9, Mpumopcknin kpan, RU

KasHauelctBo Poccum, KasHavelicteo Poccuun, RU, r. MockBa, bonbLuoi
31aTOYCTUHCKUI Nepeynok, A. 6, cTpoeHune 1, 1047797019830, 7710568760,
77 MockBa, uc_fk@roskazna.ru
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