FOCYJAPCTBEHHOE BIOA/KETHOE OBLIUEOBPA3OBATEJ/JILHOE YYPE/KIEHHE
«CPEJIHSIS IUKOJIA Ne 19 TOPOJACKOH OKPYT MAPUYITIOJ/Ib»

PACCMOTPEHO
Ha 3aceaaunu 1HIMO
[Tporokon Ne__ ot

« »asrycra 2024 r.

Pykosoaurens LHIMO

v

T.C .Llﬂ:yuua

JJOHEUKOH HAPOJHOM PECIIYBJIMKH

COITTACOBAHO YTBEPKIEHO
%MZCWON no YBP JIpeKkTop mKonm
/ &7
E.B.Tsepaoxneé -~ B.A.Cupora
« »asrycra 2024 r. « pasrycra 2024r.

PABOYAS INTPOI'PAMMA

yueOHoro npeamera « Xumus»

A1 oOyyatoumxes 8-9 kiaccos

PaGouyio nporpamMmy cocraBmi:
Jlxocan A.B.

2024-2025 yuebHblii rof



HNOACHUTEJIBHASA 3ATINCKA

[IporpamMmMa mo XMMHUK Ha YPOBHE OCHOBHOTO 001IIeTO 00pa30BaHMsl COCTaBJICHa HA OCHOBE TPeOOBaHMH K
pe3yJbpTaTaM OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON NPOrpaMMBbl OCHOBHOTO 00IIero 00pa3oBaHHs, PEICTaBICHHBIX
B ®I'OC 00O, a Takke Ha OCHOBE (elepanbHON padoueil MporpaMMbl BOCIIUTAHUS U ¢ YIETOM KOHLETILAN
MperoAaBaHus yueOHOTo peaMeTa «XUMUs» B 00pa30oBaTeNbHBIX opraHu3almsix Poccutickoit deaeparum.

[IporpamMma o xuMuu TaéT NMPeACTABICHHUE O LENSIX, OOIIEH CTpaTernu O0YUYCHHUS, BOCIIUTAHUS U Pa3BUTH
00yYaroIXcs CPeICTBAMU YU€OHOTO MPEeIMETa, YCTaHABIUBACT 00s13aTeIbHOE MIPEIMETHOE COACPKaHHUE,
MpeAyCMaTPUBACT PACTIPEICIICHHUE €ro MO KlaccaM U CTPYKTYPUPOBaHUE 0 pa3esiaM U TeMaM IpoTrpaMMBI 0
XUMUH, ONPEACNAeT KOJTUUCCTBCHHBIC U KAUECTBEHHBIC XapaKTEPUCTUKU COACPKAHUS, PEKOMEHAYEMYIO
MOCIIEI0BATENBHOCTD N3YYCHUS XUMHUH C YIETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JJOTHKH YIeOHOTO
TMporiecca, BO3pacTHBIX 0COOEHHOCTEN 00YJarOMNXCsl, OTPEAEIIAeT BO3MOXKHOCTH TIPEeIMETa JUTSI peaTn3allii
TpeOOBaHU K pe3yJIbTaTaM OCBOCHUSI OCHOBHOMN 00pa3oBaTeNbHOMN MPOrpaMMbl Ha YPOBHE OCHOBHOTO O0IIIEro
o0pa3oBaHus, a TaKKe TPeOOBaHUIT K pe3ynbTaTaM 00yUCHUSI XUMHY Ha YPOBHE IIeJIel U3yUCHHUS TpeIMeTa U
OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIHHOM JIESITETPHOCTH 00YYAIOIIErocs 0 OCBOCHHIO yUeOHOT'O COePIKaHHS.

3HaHWE XUMHH CITY>KUT OCHOBOU 151 ()OPMUPOBAHUS MUPOBO33PEHUS 00YUAIOIIET0Cs, ero MPeICTaBICHAN O
MaTepruaIbHOM €IMHCTBE MHUPA, BAKHYIO POJIb HTPAIOT (hOPMUPYEMbIe XUMHEH TPECTaBICHHS O
B3aMIMONPEBPAIICHUSAX SHEPTUHN U 00 IBOJIONNH BEIECTB B MPUPOJIE, O MyTAX PEIICHHUS TII00ANbHBIX IPodIeM
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, SJHEPTCTHUECKOM, TUIIEBON 1 IKOJIOTUICCKONW O€30TIaCHOCTH,
po0JIeM 3pPaBOOXPaHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET peasin3aliiii BO3MOKHOCTEH JUIsl caMOpa3BUTHS U (POPMUPOBAHUS KYIbTYphI IHIHOCTH, €€
o01meit 1 PyHKITMOHAIBHOH TPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHPOBAHKE MBIIIJICHUS] K TBOPUYECKUX CIIOCOOHOCTEH 00yUaromuXcs, HABBIKOB UX
CaMOCTOSITETIFHON Y4eOHOH NesiTeNbHOCTH, KCIIEPIMEHTAIBHBIX U UCCIIEN0BATENILCKUX YMEHHH, HEOOXOAMMBIX KaK B
MTOBCETHEBHOW KU3HH, TaK U B MPOPECCHOHATLHON AeSITeTHHOCTH;

3HAKOMHT CO CIICI(PHUKON HAYYHOTO MBIIUICHUSI, 3aKJ1a{bIBAET OCHOBBI IIEJIOCTHOTO B3MJISA/Ia HA €TUHCTBO
MIPUPOJIBI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHIH €CTECTBEHHO-HAYYHOU TPaMOTHOCTH
00yJarouIxcs;

croco0cTByeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K IPUPOJE, K
YeJIOBEKY, BHOCUT CBOM BKJIaJ B KOJIOTHYECKOE 00pa30BaHue 00Y4atOIHXCSl.

JlaHHBIC HaITpaBJICHUS] B O0OYYCHUN XUMUU 00ECTICUNBAIOTCS CIielU(UKON copepkaHus y4eOHOTO IpeaMeTa,
KOTOPBI SBISACTCS MEAArOTUICCKH aalTHPOBAHHBIM OTPaXKCHUEM 0a30BOM HAYKH XUMHH Ha OIPEIEIEHHOM dTarne eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIETO 00pa30BaHMsI OPUCHTUPOBAH Ha OCBOCHHE O0Y4aIOLIMUCS
CUCTEMBI MIEPBOHAYANIBHBIX MOHATHI XUMUU, OCHOB HEOPTaHUYECKON XUMUU U HEKOTOPBIX OTAEIbHBIX 3HAUUMBIX
MOHSITUN OPraHUYEeCKON XUMUHU.

CrpykTypa coaepKaHusl IPOrPaMMEI 10 XUMHUH ¢(DOPMHUPOBaHA HA OCHOBE CUCTEMHOTO MOAX0/a K €
n3ydeHnto. CosneprkaHue CKIIabIBaeTCs U3 CUCTEMBI TOHATUH O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI
MOHSITUN O XUMHUYECKOH peakimu. O0e 3TH CUCTEMbI CTPYKTYPHO OPTraHU30BaHbI 110 IPUHITUITY TIOCIEIOBATEILHOTO
pa3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPECTABICHUMN pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepnonnueckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUYEHUS O CTPOCHUH aTOMa U XUMUYECKON CBS3H;

— MPEJICTaBICHUH 00 ANEKTPOIMTHYECKON TUCCOIMAIINN BEIIECTB B PACTBOPAX.

TeopeTrueckue 3HaHMSI PACCMATPUBAIOTCSI HA OCHOBE SMITUPUICCKH IMOTYICHHBIX ¥ OCMBICIICHHBIX (haKTOB,
Pa3BHUBAIOTCA MOCIIEAOBATEIILHO OT OAHOTO YPOBHS K JPYTrOMY, BBITIONHSS ()YHKIIMH OOBSICHEHUS U IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHUS U BO3MOKHOCTEH MPAKTUUYECKOT0 MPUMEHEHHUS U TIOTyUYCHUS U3YyYaeMbIX BEILIECTB.

OcBoeHHE IPOTPaMMBI TI0 XUMHUU CIIOCOOCTBYET (POPMUPOBAHHIO MPEACTABICHUS O XUMHUECKOM
COCTaBIIAIONIEN HAYYHOU KapTHUHBI MUpPa B JIOTUKE €€ CUCTEMHOM MPUPObl, IECHHOCTHOTO OTHOIIEHHUS K HAYYHOMY
3HAHUIO U METOAaM IMO3HaHMA B Hayke. V3ydeHne XMMUHU IPOUCXOIUT C TIPUBIICYCHNEM 3HAHHUH U3 pPaHee N3yUYEeHHBIX
y4eOHBIX TpeaMeToB: «OKpyskatonuii Mupy», «bronorus. 5—7 knaccen» u «du3uka. 7 Kiaacey.



[Ipu u3y4eHnn XUMUU POUCXOIUT POPMHUPOBAHHUE 3HAHUIN OCHOB XMMHUYECKOW HAYKH KaK 00JIacTH
COBPEMEHHOT'O €CTECTBO3HAHUSI, TPAKTHUYECKON JEATSILHOCTH YEI0BEKa U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOH
KyJIbTYpHL. 3aaya y4eOHOTO peIMeTa COCTOUT B (DOPMUPOBAHUU CHCTEMbI XHMHUYECKUX 3HAHUN — BayKHEHIIINX
(haKTOB, MOHATHIA, 3aKOHOB U TEOPETUICCKHUX MOJIOKEHHUIA, JOCTYITHBIX 0000IICHUH MHUPOBO33PEHYCCKOTO XapaKTepa,
sI3pIKAa HAyKH, B IPUOOIIEHNH K HAYYHBIM METO/IaM TIO3HAHUS MPU U3YYCHUH BEIICCTB U XUMUYCCKUX PEAKIIUN, B
(hOpMUPOBaHWY U Pa3BUTHUH MTO3HABATEILHBIX YMEHUH U UX IPUMEHEHUH B Y4€OHO-TIO3HABATEIHLHON M Y4€OHO-
HCCIICIOBATEIBCKOM ACSITEILHOCTH, OCBOCHUH TPABUII O€30ITACHOT0O OOPAIICHHUS C BEIECTBAMH B ITOBCEIHEBHOM
KU3HU.

[Ipu u3yveHnn XMMUU Ha YPOBHE OCHOBHOTO O0IIEro 00pa30BaHUs BAXKHOE 3HAUYCHUE PHUOOPEITH TaKUe TICIH,
KaK:

— GopMHUpOBaHHE UHTEIUICKTYaIbHO PA3BUTOMN TMYHOCTH, TOTOBOW K caMOOOPa30BaHHIO, COTPYIHHUYECTBY,
CaMOCTOSITEJIbHOMY MPHHSTHIO PEIICHUH, CTOCOOHON aJanTHPOBATHCS K OBICTPO MEHSIOIIUMCSI YCIIOBUSAM YKU3HH;

— HaIpaBJICHHOCTh OOYYEHHS Ha CUCTEMaTHYECKOe MPHOOIICHNE 00YUYAIOIINXCS K CAMOCTOSTEITbHON
MMO3HABATENFHON JAESTETFHOCTH, HAyYHBIM METOaM ITO3HAHUS, (DOPMHUPYIONINM MOTHBAIIHIO M Pa3BUTHE
CIIOCOOHOCTEN K XMMHMH;

— obecrieueHre YCIOBH, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUarOIIIMMUCS OIbITa Pa3HOOOpa3HOM
JeSTebHOCTH, TIO3HAHUS F CAMOIIO3HAHUS, KITFOUEBBIX HABBIKOB (KITFOUEBBIX KOMITETEHITHI), IMETOIIINX
YHHUBEpCAITbHOE 3HAYCHUE JIJIsl PA3IMYHBIX BUIOB ICATEIHHOCTH;

— ¢opmupoBanue 0011 QYHKIIMOHATIBHON M €CTECTBCHHO-HAYYHOM IPaMOTHOCTH, B TOM YHCJIC YMCHHM
OOBSICHSTH U OIICHWBATH SIBICHUS OKPY’KAIOIIETO MHUPA, UCTIONB3Ys 3HAHUS U OIIBIT, IOJyYeHHBIE IPU H3yUSHUH
XUMHH, TIPUMEHATh UX TIPU PEIICHUH PoOJIeM B TOBCEIHEBHOM KU3HU U TPYAOBOH JIEATEIbHOCTH;

— GopMupoBaHHe Y 00YJaIONIMXCS T'YMAaHUCTHYECKIX OTHOIICHHIA, TOHUMAaHUsI IEHHOCTH XUMIYECKIX 3HAHUH
JUTS BEIPaOOTKH SKOJIOTUYECKH LIEIECO00Pa3HOTO OBEACHHS B OBITY U TPYIOBOU ACSITETHFHOCTH B LIEJISIX COXPaHEHUS
CBOETO 3/I0POBbS U OKPY>KaroUIEl MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIUH K O0YIEHHIO, CTOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCIIMTAHUIO HA OCHOBE
YCBOEHHS 00IIEYETIOBEUSCKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NPO(HIIS U HANIPABICHHOCTH
TadbHEHIIIeTo 00yUeHUsI.

Oomiee 4ncIio YacoB, OTBEAEHHBIX IS U3YUCHUSI XUMHUY Ha YPOBHE OCHOBHOTO 00IIET0 00pa3oBaHus,
coctaBisieT 136 gacoB: B 8 kimacce — 68 gacoB (2 4aca B HeZenm0), B 9 kiacce — 68 gacoB (2 gaca B HEACIIO).

COJEP)KAHUE OBYYEHUSA

8 KJIACC

[epBoHayadbHbIEe XUMHYECKHE TIOHATHUS

[Mpenmet xumun. Posib XuMuY B )KH3HH YeJIOBeKa. XVMHUS B CUCTeME HayK. Tena u BemecTBa. Ousnveckue
CBOICTBA BEIIECTB. ATperaTHOE COCTOSIHHE BellecTB. [[oHATHE 0 MeTOaX MTO3HAHUS B XUMUH. YHCTHIC BEIIECTBA U
cmecH. CriocoOBI pa3ieTICHUsT CMECEH.

ATOMBI M MOJIEKYJBI. XMMHUYIECKUE 37IeMEHTHI. CUMBOJIBI XUMHUYECKHX 371eMEeHTOB. [IpocThie U clioKHBIC
BeIECTBA. ATOMHO-MOJICKYJISIPHOE YUCHHE.

Xumudeckas popmyna. BaJeHTHOCTh aTOMOB XUMUYECKHX 3JIEMEHTOB. 3aKOH IMOCTOSTHCTBA COCTaBa BEIIECTB.
OTtHocuTenbHas aToMHas Macca. OTHOCHTEIbHASI MOJICKYJIIpHAs Macca. MaccoBast oIl XUMUYECKOTO dJIEMEHTA B
COCAMHEHHH.

KonmuecTBo BemectBa. Monb. Momnsipaas Macca. B3aMOCBS3b KOJIMYECTBA, MACCHI U YUCIIA CTPYKTYPHBIX
¢JIMHUII BeniecTBa. Pacu€Tel o hopMyniaM XUMUYECKUX COSAMHCHUH.

dusndeckre U XUMUIECKHE SBJICHHUS. X UMUYCCKast PeaKIus U e€ MPU3HAKU. 3aKOH COXPaHECHUS MaCChI
BEIIECTB. XUMUYCCKHE ypaBHeHMsI. Kitaccu(ukaIys XUMIUIECKUX peakiuil (COSTUHEHUS, PA3JIOKEHUS, 3aMCIICHUS,
obMeHa).

Xumuueckuil IKCnepumenm:

3HAKOMCTBO C XUMHUECKOH MOCYA0H, paBuiIaMu paboThI B JIA00OPATOPHU U TpuEMaMu 00palieHus ¢
J1abopaTOPHEIM 000PYIOBaHUEM, HU3YICHHE B OITUCAaHUE (PU3MUECKIX CBOMCTB 00pa3IloB HEOPTAaHNIECKUX BEIICCTB,



HaOmoieHne pr3rueckux (TUTaBlIeHUE BOCKA, TassHUE JIbJla, PACTUPAHHUE caxapa B CTYIKE, KUTICHUE W KOHICHCAITHS
BOJIbl) M XUMHYECKUX (TOPEHUE CBEUH, MPOKATTMBAHUE METHOW TIPOBOJIOKH, B3aMOICHCTBUE MeJla C KHCIIOTOM)
SIBIICHUH, HA0JTIOJICHUE U OITMCaHNE ITPU3HAKOB MPOTEKAHUS XUMUIECKHIX peaklni (pa3ioxkeHHne caxapa,
B3aMIMOJICHCTBHE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus, paznnoxkeHnue ruapokcuna meau (I11) mpu mHarpepanum,
B3anMo/JeiicTBHIE Kelne3a ¢ pacTBopoM conu meau (II), u3yduenue crnocoOoB pa3meneHust CMecei: C MOMOIIBIO
Maraura, QuIbTPOBaHUE, BEITAPUBAHUE, TUCTULIALNS, XpoMaTorpadus, IPOBEICHUE OYUCTKH MTOBAPEHHON COJIH,
HAOJIIO/ICHUE U OTMCAHUE PE3YJIHTATOB MIPOBEACHUS OTBITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHECHHUS MacChl, CO3JaHNe
MOJIeTICH MOJIEKY (IIIapOCTEPIKHEBBIX ).

Baskneiiimue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Boznyx — cmecs razos. CocraB Bo3ayxa. Kucnopoxa — anemeHT u nmpoctoe BelecTBo. HaxoxkaeHue kucnopoaa
B IIpHpo/Ie, PU3HUECKHe U XUMHUECKHE CBOMCTBA (peakiiuu ropenus). Okcuapl. [Ipumenenne kucinopoaa. CriocoOsl
MOJTy4eHHs] KUCIIOPOIa B Ta0opaTOpHH 1 IpoMbInmieHHOCTH. KpyroBopot kuciopoza B mpupose. O30H —
AJIIOTPOITHAS MOAM(HUKAIMS KHCIOPO/Ia.

TerutoBoii 3¢ ekt XUMUIeCKON peakIny, TEPMOXUMIYECKIE YPaBHEHHS, IK30- U SHIOTEPMHUUECKHE PEAKIINH.
TormnuBo: yrois 1 MeTaH. 3arps3HEHHE BO3/IyXa, YCHICHUE MAPHUKOBOTO 3(h(deKTa, pa3pyIieHue 030HOBOTO CIIOSI.

Bogopon — anemenT u poctoe BemecTBo. HaxoxxaeHrne Bogopoa B mpupo/ie, Pr3uueckre 1 XUMHUIeCKHe
CBOWCTBa, IPUMEHEHHE, CTIOCOORI MoTydeHusI. KHcaoTs! u comm.

MossipHBIH 00BEM Ta30B. PacuéThl M0 XUMHYECKIM YPaBHEHUSM.

dusnveckre cBocTBa BoJibl. Bojia kak pacTtBoputenb. PactBopbl. HacklllieHHbIE 1 HEHACHIIIIEHHBIE PACTBOPHI.
PactBopuMOCTS BemmiecTB B Bojie. MaccoBas T0JIsI BEIIECTBA B pacTBOpe. XUMUUIECKHE CBOMCTBA BOIbI. OCHOBaHMS.
Pounb pacTBOpOB B Ipupoze U B )KU3HH YesloBeka. KpyroBopoT BojbI B mpupoe. 3arpsa3HeHre IPUPOIHBIX BOJ.
OxpaHa 1 OYMCTKA MPUPOJHBIX BO/I.

Knaccuduxkanus Heoprannmaeckux coequaenHuin. Oxcupl. Kiaccudukanus okcuioB: coleodpas3yromime
(ocHOBHEIE, KUCIIOTHBIC, aM(poTepHBIE) U HeconeoOpasyromnie. HoMeHkmatypa okcumoB. Ou3ndeckue 1 XUMAIECKHE
cBoKcTBa OKCcHJIOB. [ToydeHne oKCHoB.

Ocnoranus. Knaccudukarus oCHOBaHWHN: MENOYN U HEPACTBOPHUMEBIE OCHOBaHMA. HoMEeHKIaTypa OCHOBaHHUH.
du3NYeCcCKre U XUMUYECKHUE CBOMCTBAa OcHOBaHMM. [loyyeHrne ocHOBaHUIM.

Kucnotsr. Kimaccndukamus kucinor. HomenknaTtypa kuciaor. @u3ndecKkue 1 XUMHIECKHE CBOWCTBA KUCIIOT. Psi
aktuBHOCTU MeTaioB H. H. bekerosa. IlonmydeHune Kucior.

Comm. HomeHkatypa coneir. @u3ndeckne 1 XUMHIECKHe CBOMCTBa coseil. [lomydenue comneit.

['eneTnueckas cBsA3b MEXKIY KJIacCaMH HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii Ixcnepumenm:

KaueCTBECHHOE OIPE/ISIICHNE COJICpKAHUS KHCIOPO/ia B BO3IyXe, MOJIyICHUE, COONpaHue, paclio3HaBaHUE U
M3Yy4YCHUE CBOWCTB KUCIOPOa, HAOMIOACHIE B3aMMOICHCTBUS BEIECTB C KUCIOPOJIOM U YCIIOBHSI BOSHUKHOBEHUS H
MpeKpamieHus ropeHns (1oxapa), 03HaKOMIJICHHE ¢ 00pa3IiaMu OKCHIOB U OITMCAHHUE WX CBOMCTB, MOydeHHE,
coOupaHue, pacro3HaBaHUe U U3yUEeHUE CBOMCTB BOAOPOAa (TOPEHNUE), B3aUMOACHCTBHE BOJOPOIA C OKCUIOM MEAN
(IT) (B03MOKHO HCIIOJIBL30BAaHUE BUCOMATEPHUATIOB), HAOIIOICHUE 00PA3IIOB BEIIECTB KOJIUIECTBOM | MOJb,
WCCIICIOBAaHUE 0COOCHHOCTEH pacTBOPEHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO, IPUTOTOBIICHUE PACTBOPOB C
OTpeIeNEHHON MacCOBOM J0JIeH PaCTBOPEHHOTO BEIIECTBA, B3aUMO/ICHCTBUE BOJIBI C METaNIaMHU (HATPUEM U
KaJbIueM) (BO3MOXHO UCTIONh30BaHHUE BUACOMATEPHAIIOB), UCCIICIOBAHNE 00Pa3I0B HEOPTAHUICCKHUX BEIIISCTB
Pa3IUYHBIX KIACCOB, HAOIOICHUE H3MEHEHUS OKPACKU MHIMKATOPOB B paCTBOPaX KUCJIOT U MIEJIOYCH, H3yUCHHE
B3aumozeiicTBus okcuna meau (II) ¢ pacTBopoM cepHOM KUCIIOTHI, KUCIIOT ¢ METAJUTaAMU, PEaKIIUi HEUTpaTu3aIiui,
MOJIyYeHHE HEPACTBOPUMBIX OCHOBAHUM, BEITECHEHHE OJHOI0 METaJula IPYTUM U3 pacTBOpa COJH, pelIcHUE
SKCIIEPUMEHTAIBHBIX 337a4 10 TeMe «BaxkHeliue KI1acChl HEOPTaHUYECKUX COCTUHEHUIN.

Iepnonuyecknii 3axkoH u [lepuoguyeckasi cucrtema xumudeckux 3jemMeHnToB JI. U. MengeseeBa.
Ctpoenue aToMoB. XuMH4ecKas cBsA3b. OKHCIUTEIHLHO-BOCCTAHOBUTE/IbLHbIE PeAKIIUA

[lepBple NOMBITKY KIACCUPUKAIINA XUMHUYECKUX IeMEHTOB. [IoHATHE O TpyMIax CXOIHBIX 3JICMCHTOB
(1Ie7I0YHBIE U MIETOYHO3EMENTbHBIC METAIUTI, TAJIOTSHBI, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPBIC 00Pa3yIoT
aM(pOTEepHBIC OKCHUJIBI U TUAPOKCHUJIBI.

ITepuoanueckuii 3axoH. Ilepuonnueckas cuctema xumudeckux anemeHToB J[. 1. Menneneena.
Kopotkoneproanas u mimHHOTIEpHOAHAS (OpMBI [leproaudeckoi cueTeMbl XUMHYECKHX dJ1eMeHTOB 1. 1.
Menneneea. [lepuoabl U rpyrmnbl. PU3MYECKUN CMBICIT TOPSKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIbI
JJIEMEHTA.



Crpoenue aromoB. CocTaB aTOMHBIX siiep. M3oTombl. DnekTpoHbl. CTpOSHHUE AIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xumuyeckux 3neMeHToB [lepuoanueckoii cuctemsl [. Y. MenaeneeBa. XapakTepucTuka XUMUYECKOTO
3JIEMEHTA 10 €ro nosiokeHuto B [lepuonngeckoit cucreme . 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHSI PaInyca aTOMOB XUMUYECKUX DIIEMEHTOB, METAJUIMIECKUX U HEMETAJLTHISCKUX
CBOWCTB IO TPYIMITaM U TIEPUOJIAM.

3nauenue [lepuoanueckoro 3akona u [lepnomuieckoli CHCTEMbl XUMHUSCKUX AIIEMEHTOB TSl PA3BUTHS HAYKH
u npaktuku. I. . MenaeneeB — yu€HbIN U IpaXkJaHUH.

Xumudeckas cBs3b. KoBaneHTHas (TIOISpHAS ¥ HEMOJISIPHAS) CBSA3b. DJICKTPOOTPUIIATEIIEHOCTh XUMHYECKUX
anemMeHTOB. loHHAs CBS3b.

Crenenp okuciaeHus. OKUCIUTETHPHO-BOCCTAHOBUTENBHBIC peakiuu. [Iporiecchl OKUCICHUS U BOCCTAHOBIICHMSL.
OxucauTenn 1 BOCCTAaHOBUTEIIH.

Xumuueckuit IKCnepumeHm:

M3ydeHne 00pa3IoB BEIIECTB METAIIIOB M HEMETAJIOB, B3aNMOAEHCTBHE THAPOKCHIA ITMHKA C PACTBOPAMH
KHCIIOT U IIEJI0Yel, TPOBEICHUE OIBITOB, HIUTIOCTPUPYIOIIHX MPHUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEeaKIIUi
(TopeHwme, peakiuy pa3IoKEeHUs, COCTUHCHUS).

Mescnpeomemnule ceazu

Peanm3arnmst MeXIpeIMETHBIX CBSI3eH TPY M3yUEHUH XUMUH B 8 KJIACCE OCYIIECTBIISIETCS Yepe3 HCIIOIb30BaHue
KaK OOIIMX eCTECTBEHHO-HAYYHBIX TIOHATHH, TaK ¥ MOHSATHH, SBISIOIINXCS CHCTEMHBIMU JJIS1 OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecrecTBEHHO-HAYYHbIE MMOHATHS: HAyYHBIN (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJIHN3, CUHTES,
KJIaCCU(UKAIHS, IEPHOANYHOCTH, HAOMIOIEHNE, SKCIIEPUMEHT, MOACTUPOBAHIE, N3MEPEHNE, MOJIEITb, SIBJICHHUE.

dwu3muKa: MaTepusi, aTOM, DIIEKTPOH, IPOTOH, HEHTPOH, MOH, HYKITHA, H30TOIBI, PaAHOAKTUBHOCTD, MOJIEKYJIA,
ANEKTPUIECKHIA 3apsi/l, BEIIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHHE BEIIECTBA, ra3, PU3NIEeCKUe BETMIUHBI,
€AMHUIIBI U3MEPEHHSI, KOCMOC, TTAHETHI, 3BE3/61, COITHIIE.

Buonorust: poTocunTes, npixanue, orochepa.

I'eorpadus: atmochepa, runpocdepa, MUHEpaIIbl, TOPHBIE TOPOJBI, MTOJIE3HBIE UCKOTIAEMBIE, TOTUINBO, BOJTHBIC
pecypchl.

9 KUIACC

BenecTBo M xuMnyeckas peakuus

[Teprnonnuecknii 3axoH. [lepnonnueckas cucreMa xumudeckux daemenToB J[. 1. Menneneera. CtpoeHue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUECKUX JICMEHTOB MEPBBIX TPEX NMEPUOIOB, KAIIUs, KAIBIUSI U
HX COCTMHEHUH B COOTBETCTBUU C MOJIOKEHUEM 3TIEeMEHTOB B [leproandeckoil cucteMe U CTPOSHUEM UX aTOMOB.

CrpoeHue BelecTBa: BUIbI XUMHUECKOH CBSI3U. TUMBI KPUCTAUIMYECKUX PEHIETOK, 3aBUCUMOCTh CBOWCTB
BEIECTBA OT TUIA KPUCTALTHYECKOM PENIETKY U BUIa XUMUYCSCKOU CBSI3U.

Krnaccudukanus v HOMEHKIIATypa HEOPTraHMYECKUX BEIIECTB. XUMUUECKUE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K
Pa3IUYHBIM KJIACCAM HEOPTaHWYECKUX COCTUHCHUN, TEHETHUECKAS CBSA3b HEOPTaHUYECKHIX BEIIECTB.

Krnaccudukarms XuMU4eCKUX peakiiuil o pa3IuIHBIM MIPU3HAKaM (110 YUCITY B COCTABY YYaCTBYIOIINX B
PEaKIU BEIIECTB, 10 TEIUIOBOMY 3(P(PEKTY, IO U3MEHEHHUIO CTCIICHEH OKUCIICHUS XUMUYECKUX DIIEMEHTOB, TI0
00paTUMOCTH, TI0 YYaCTHIO KaTau3aTopa). IK30- U SHAOTEPMUYCCKHUE PEAKITUH, TS PMOXUMUICCKHE YPABHEHMUSI.

[onsiTre 0 cKOpPOCTH XUMHUYECKOH peakiuu. [ToHsITHE 00 00PAaTUMBIX H HEOOPATUMBIX XUMUYECKUX PEAKIIUAX.
[TonsiTHe 0 TOMOTEHHBIX ¥ TE€TEPOreHHBIX peakiusx. [loHnsaTre o katanuse. [loHsATHEe 0 XUMUYIECKOM PaBHOBECHH.
DakTopHI, BIHUAIONIUE HA CKOPOCTh XMMHUYECKOM PEAKIIMH U TIOJI0XKEHHE XUMHUYECKOTO PABHOBECHSL.

OKHCIUTETHHO-BOCCTAHOBUTENBHBIE PEAKITUH, JICKTPOHHBIN 0aJlaHC OKHCIUTEIHLHO-BOCCTAHOBUTEIHHOMN
peaknuu. CocTaBieHUE YPaBHEHUN OKUCIUTEIIEHO-BOCCTAHOBUTEIBLHBIX PEAKIIUi ¢ UCMIOIB30BaHUEM METO/Ia
AJNIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTHICCKON TUCCONUAIINU. DIESKTPOIUTHI U HEANEKTPOIUTEL. KaTnoHbl, aHnOHBI. MeXaHu3M
JTUCCOITUAIINH BEIIECTB C Pa3JIMYHBIMU BHJIAMU XUMUYECKOH cBs3u. CreneHs aucconuanuu. CHUIbHBIC U Clla0ble
AJNEKTPOJIUTHIL.

Peaknnu noHHOTO 0OMEHA. Y CIOBHS MPOTEKAHUS PEaKIUi HOHHOTO 0OMEHa, MOJTHBIC U COKPAIEHHBIC HOHHBIC
ypaBHeHUS peakinii. CBOHCTBA KHCIIOT, OCHOBAHUH M COJICH B CBETE MPEACTABICHHUH 00 JIEKTPOTUTHICCKOM
nuccoruanuu. KauectseHHble peakuuu Ha HOHBI. [IoHsATHE O ruApoIn3e Coe.

Xumuueckuit IKCnepumeHm:



03HAKOMJICHHE C MOJICIISIMHA KPUCTAJUIMICCKIX PEIIETOK HEOPTaHUIECKHUX BEIIECTB — METAIIIOB U HEMETAJLIIOB
(rpadura n amMaza), CIOKHBIX BEIIECTB (XJIOPUAA HATPUS ), UCCIICIOBAHUE 3aBUCUMOCTH CKOPOCTA XUMUYESCKON
pEeaKIuu OT BO3ICHCTBUS Pa3IUYHBIX ()aKTOPOB, UCCIICOBAHUE ICKTPOIIPOBOTHOCTH PaCTBOPOB BEIIIECTB, ITPOIlecca
JTUCCOIUAIINH KHUCIIOT, IIEI0YeH U coel (BO3MOXKHO UCTIONh30BaHNE BUACO MAaTEPUAIIOB), IPOBEICHHUE OITBITOB,
WUTIOCTPUPYIOIINX MIPU3HAKY MPOTEKAHUS PEaKIIMii HOHHOTO 0OMeHa (00pa3oBaHUe OCa/iKa, BEIICTICHHC Ta3a,
00pa30BaHKE BOJIBI), OMBITOB, HJUTFOCTPUPYIOIINX MPUMEPHI OKUCITUTEIIEHO-BOCCTAHOBUTEIILHBIX peaKlui (TopeHue,
PEeaKIuU pas3IoKEHUsI, COSTUHCHHS ), pACTIO3HABAHUE HEOPTaHUYECKHUX BEIIECTB C MOMOIIBIO KAYeCTBEHHBIX PEaKIuil
Ha MOHBI, PEIICHUE AKCIICPUMEHTAILHBIX 3a/1a4.

HemeTasnabl 1 UX coeTUHEHUS

OO0mmas xapakTepucTrKa raoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTCPHBIE CTCIICHH OKHCIICHUS.
Crpoenue u (hr3nyuecKre CBONCTBA MPOCTHIX BEIIECTB — FAJIOTEHOB. XMMHYECKHE CBOWCTBA Ha MPUMeEPE XJIopa
(B3auMoIeliCTBHE ¢ METAJUIaMH{, HEMETaJIaMH, Iiesiouamu). XiopoBoaopoa. ConsHas KUCIOTa, XUMUYECKUE
CBOMCTBA, NOJIy4eHue, IpuMeHeHue. JleficTBrUe Xj1opa 1 XJIOpOBOAOpOa Ha OpraHu3M velioBeka. Baxkuelme
XJIOpUIBI M UX HAXOXKACHUE B IIPUPOJE.

OO6mrast xapakTepucTrKa 3J1eMeHTOB VIA-rpymel. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpPHBIC CTCIICHU
okucienus. CTpoeHre U (pu3nueckre CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOIa M Cephl. AJUIOTPOIHBIE MOAM(PHUKAIIH
KHCIIOPOJIa M Cepbl. XUMHUYECKHe CBOMCTBa cepbl. CepoBOOPOI, CTpOCHHUE, (pr3muecKkre M XUMHUYECKHEe CBOWCTRA.
OKCHIIBI cephl KaK MPEJICTABUTENN KUCIOTHBIX OKCHIOB. CepHas KHCI0Ta, GU3NUECKUE U XUMHUYECKIE CBOWCTBA
(oOrmue Kak MpeACTaBUTEI Kilacca KUCIIOT U Crieln(udeckre). XUMUYIECKHUE PEaKITHH, JICHKAIIIE B OCHOBE
MIPOMBITIUICHHOT'O CITOCO0a TOTydeHUsT CepHOU KUCIOTHL. [IpuMmenenune cepHoit KuciaoTel. Colli CepHON KHUCIIOTHI,
KadeCcTBeHHAs peakmusl Ha CyibdaT-noH. HaxoxaeHue cephl U €€ COeTMHCHUH B IPUpOe. XUMHIECKOE 3arps3HEeHIE
OKpY’KaroIIel cpeapl COEAMHEHUSIMH CephI (KUCIOTHBIE TOKH, 3arpsI3HEHHIE BO3AyXa U BOJOEMOB), CTIOCOOBI €T0
MPEIOTBPAIICHHUS.

OO6mrast XxapakTepUCTHKA JIEMEHTOB V A-rpynmbl. OCOOCHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIE CTCTICHH
OKHCIJIEHUS. A30T, paclIpOCTpaHEeHNE B PUpPOe, (M3NUecKue U XUMHIeCKne cBoricTBa. KpyroBopor azora B mpupo/e.
AMMHaK, ero GU3HIECKHE U XUMHUIECKUE CBOMCTRA, MOTydeHHE 1 mpuMeHeHne. Com aMMOHUS, UX PU3NIECKUe U
XUMUYECKUE CBOICTBA, NpUMeHeHHEe. KauecTBeHHas peakuys Ha HOHbBI aMMOHUS. A30THasI KUCIOTA, €€ MOJyYECHUE,
(bm3udecKue u XUMUYIECKHEe CBOMCTBA (00IIHe KakK MPeJACTaBUTEIS Kilacca KHCIIOT U crienududeckne). Mcmons30Banme
HUTPATOB M COJICH aMMOHHS B Ka4eCTBE MHHEPATBHBIX YIO0OpeHNH. XMMHUYECKOE 3arpsi3HEHUE OKPY KAFOIIEH CpeIbl
COEIMHEHHUSIMH a30Ta (KUCIIOTHBIE 0K/, 3arpsi3HEHNE BO3/yXa, MOUBHI 1 BOJ0EMOB). Docdop, amutoTponHbie
Moaudukanuu dochopa, pusnueckue u xumudeckue cBoiictea. Oxcua pocdopa (V) u pocdopHas kucnora,
(m3nYecKue U XMMHYECKUE CBONCTBA, mosryueHue. Mcnons3oBanue pochaToB B KauecTBe MUHEPAIHHBIX YIOOPEHUIA.

OO0mas xapakTepucTrka 31eMeHTOB [V A-rpynmbel. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIC CTETICHH
OKUCIICHUS. YTIIEPO/, aJUTIOTPOITHBIC MOAN(UKALINY, PACTIPOCTPAHCHUE B IPUPOAEC, (GU3UICCKUEC U XUMUICCKHUEC
cBoiicTBa. Ancop6isi. Kpyrosoport yriepoza B npupoje. OKCUIbI yriepoaa, X GU3NIeCKUe U XUMUICCKHUES
CBOWCTBA, JICWCTBUE HA XKUBBIC OPTAHNU3MEI, ITOJTyUYCHUE W TPUMEHEHUE. DKOJOTHIESCKHUE TTPOOIEMBI, CBI3aHHBIC C
okcuzoM yriepoaa (IV), runoresa rimo0anbHOTO MOTETUICHUS KIIMMATa, ITAPHUKOBBIN 3 deKT. YronpHas Kuciaora u eé
colu, UX (pu3MYecKre U XUMHUUECKHUE CBOWCTBA, TIOIYUYCHUE U TpuMeHeHne. KauecTBeHHas peakius Ha KapOoHAaT-
noHEbI. Vcronb30BaHne KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIIICHHOCTH U CEIbCKOM XO35HCTBE.

[MepBoHaYambHBIC TOHATHS 00 OPraHUYECKHUX BEIECTBAX KaK O COSAMHCHUSAX yriepoia (MeTaH, 3TaH, STHIICH,
aIeTHIICH, STAHOJ, TIUICPUH, YKCYCHAs KUcioTa). [IpupoiHble HICTOYHUKH YTICBOAOPOI0B (Yroiih, IPUPOIHBIH Ta3,
He(Th), MPOAYKTHI HX MepepadoTKu (OCH3UH), UX POJb B OBITY M MPOMBINUICHHOCTU. [[OHATHE 0 OMOIOTHYECKH
BRXHBIX BEIIECTBAX: )KHUPaX, OCIKax, yriaeBoJaxX — U UX POJIH B XKHU3HU YeIOBeKa. MaTepranbHOe €IMHCTBO
OPraHUYECKUX U HEOPTAaHUUYCSCKUX COCITUHEHUIM.

Kpemumuii, ero ¢pusnveckue 1 XUMUYECKHE CBOMCTBA, OAy4YeHHE U TpuMeHeHne. CoeTMHEHMSI KpEMHUS B
npupone. O0mume npencraieHus o0 okcuae kpemuus (IV) u kpemuuneBoi kucnote. CHIMKATHI, MX UCTIOIB30BAHUE B
OBITY, B IPOMBITIUICHHOCTH. BaxkHelne CTpouTeNbHBIC MaTepHaibl: KEpaMHKa, CTSKIIO, IIEMEHT, OSTOH,
xene300eToH. [IpobiieMbr 6e30MacHOTO UCITOIL30BAaHUS CTPOUTENBHBIX MAaTEPHAIIOB B IIOBCEAHEBHON JKU3HU.

Xumuueckuii Ixcnepumenm:

M3ydeHne 00pa3oB HEOPTAaHNIECKHIX BEIIECTB, CBOWCTB COJISHON KHUCIIOTHI, POBEIEHNE Ka9eCTBEHHBIX
peakiuii Ha XJIOPUA-NOHBI U HAOIIOeHHE MTPU3HAKOB WX MPOTEKaHMs, OMBITHI, OTpaXkarolue Gu3ndeckrue u
XIMHYECKHE CBOWCTBA TAJOT€HOB M X COEAMHEHUI (BO3MOKHO HCITOIB30BAaHIE BUEOMATEPHAJIOB), 03HAKOMIICHHE C
obpasmamu XJI0pUA0B (TAIOTCHHUIOB), 03HAKOMIICHHE C 00pa3liaMu Cephl U €€ COSTUHEHUAMH (BO3MOXKHO



WCTIOJIb30BaHMUE BHJICOMATEPUAJIOB), HAOIIOICHUE TIPOIIecca OOYTIIMBaHUS caxapa Mo/ ICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KUCIOTHI, U3yUYEHUE XUMHUUECKUX CBOHUCTB pa30aBICHHON CEPHOMN KUCIIOTHI, MPOBEICHHUE
KaueCTBCHHOH peakuu Ha CyIb(aT-uoH U HAOJI0IeHUE MTpr3HaKa e€ MPOTeKaHuUs, 03HAKOMIICHUE ¢ (PU3HMYECKUMU
CBOICTBaMU a30Ta, pocdopa u uX CoeMHEHUH (BO3MOXXHO UCIIOIB30BaHUE BUACOMATEPHAIIOB), 00pa3iaMu a30THBIX
1 dochopHBIX ynoOpeHwid, TOIyYeHHEe, COOMpaHUe, PACIO3HABAHUE U U3YYCHUE CBOWCTB aMMHaKa, TPOBEIICHHE
KaueCTBCHHBIX PEaKIIMii HA MOH aMMOHUS 1 (pochaT-noH U N3ydeHUE MPU3HAKOB UX MPOTCKAHMS, B3aUMO/ICHCTBUE
KOHIICHTPUPOBAHHOW a30THOU KUCIIOTHI ¢ MEIbIO (BO3MOXKHO HCITOJIB30BAHUE BHICOMATEPUATIOB), H3YUCHHUE MOJICIICH
KPUCTAIUITMYECKUX PEIIETOK anMasa, rpadura, GpyiepeHa, 03HaKOMIJICHHE C TMPOLIECCOM aJICOPOITUY PaCTBOPEHHBIX
BEIICCTB aKTUBUPOBAHHKIM YTJIEM U YCTPOHCTBOM MTPOTUBOTA3a, MOIYUYCHUE, COOMpaHUe, PacliO3HABAHUE U U3yUCHUEC
CBOWCTB yTJIEKUCIIOTO ra3a, MPOBEICHUE KAaYSCTBECHHBIX PEAKITNA HA KapOOHAT M CHIMKAT-UOHBI H U3YYCHUE
MPU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHHE C MPOIYKIIHEH CHIIMKATHOMN MPOMBIIIJICHHOCTH, PEIIeHAE
JKCIIEPUMEHTAIBHBIX 334 110 TeMe «Ba)kHelre HeMeTaluTbl U UX COeIUHEHUD.

MeTaybl 4 UX COeTHHEHHA

OO6mas XxapakTepUCTHKa XUMHUUECKHUX 3JIEMEHTOB — METAJUIOB Ha OCHOBAHWH X TO0xeHnd B [leproanueckot
cUCTeMe XMMHUYecKuX neMeHToB J1. M. MenneneeBa u crpoernst aToMoB. CTpoeHHE METAUTOB. MeTalmideckas CBs3b
1 METaJUTHYECKasi KpUCTAUTHYECKas! PErETKA. DICKTPOXUMUICCKUHN PsIT HAITPSHKCHUH MeTaliIoB. OU3HUIECKHE U
XMMHUYECKUE cBoicTBa MeTaiioB. O0IIue criocoObl OTydeHHs MeTauioB. [IoHATHE 0 KOPPO3UK METAILIOB, OCHOBHBIC
CITOCOOBI 3aIUTHI MX OT Koppo3uu. CIutaBsl (CTaslb, YyTYH, JIOPATIOMUHUHN, OpOH3a) M UX IPUMEHECHHE B OBITY U
MIPOMBIIIEHHOCTH.

[llenounbie MeTaIbl: NoJiokeHKe B [lepruonnueckoil cucteMe xumuueckux anemedToB J[. 1. Menzeneena,
CTpOCHHE WX aTOMOB, HAXOXACHNE B Ipupoze. PU3ndecKkne 1 XUMHUIECKHe CBOMCTBA (Ha MpUMepe HATPHUS U KaJH).
Oxcuapl ¥ THAPOKCUIBI HATpUs U Kanus. [[puMeHeHe MIeI0YHBIX METAJIOB B X COeTUHEHHH.

[Iles0uHO3EMENBHBIE METAIIIBI MArHUI M KaNbLMii: NI0J0KeHHe B Ilepuonnyeckoil cucteMe XUMHYECKUX
aneMenToB J[. 1. MeHzieneeBa, CTpO€HHE UX aTOMOB, HAX0XKJI€HUE B IIpupojie. PU3nvecKkre 1 XUMUIECKHUE CBOMCTBRA
MarHus ¥ Kajablus. Bakaeimme coequHeHIS KaIbIus (OKCHII, THIPOKCH I, COJH). JKECTKOCTH BOJIBI M CITIOCOOKI €€
YCTpaHEeHHS.

AmromuHWMIA: TojokeHne B [lepuomndeckoit cucteme xummdeckux 3meMeHToB J[. M. MenneneeBa, ctpoeHue
aToMa, HaxOXKICHUE B Ipupoze. Pusndeckre 1 XUMUYECKHE CBOMCTBA aTFOMUHNSL. AM(POTEPHBIC CBONCTBA OKCHIA U
THAPOKCH/IA ATFOMUHUS.

Keneso: nonoxenue B [lepuonnueckoil cucteme xumuueckux anemeHToB /1. 1. Menpeneesa, cTpoeHue aToma,
HaxoXJeHue B nmpupoae. duznueckne u XUMUUECKUE CBONCTRA jkene3a. OKCHUIbI, TUAPOKCUABI 1 cou xkene3a (1) u
xene3a (I1I), ux cocras, CBOKCTBA U MOJTyYCHUE.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C 00pa3I[aMi METAJIJIOB U CIUIABOB, UX (PM3MUECKUMU CBOWCTBAMU, U3YUCHUE PE3YIHTATOB
KOPPO3UH METaJLTOB (BO3MOKHO HCITOJIb30BAaHUE BHICOMATEPHAIIOB), 0OCOOEHHOCTEH B3aUMOICHCTBHS OKCHU/IA
KaJIBITUS M HATPUS C BOJIOH (BO3MOXKHO UCTIOIH30BAHHUE BUACOMATEPUAIIOB), UCCIICIOBAHUE CBOMCTB KECTKON BOJIBI,
Mpoliecca TOpeHHs kKelle3a B KUCI0Poie (BO3MOXKHO HCIOJL30BAHUE BUICOMATEPHAIIOB), IPU3HAKOB POTCKAHHS
Ka4yeCTBEHHBIX peaKk1ii Ha HOHBI: MarHusl, KaJbLus, aTIOMUHUS, UHKA, sxene3a (1) u xenesza (11I), mequ (1),
HaOJIIO/ICHUE U OTHCAHUE MPOIECCOB OKPAITUBAHUS IJITAMCHH HOHAMU HATPUS, KAJIUsS ¥ KaIIbIUs (BO3MOKHO
WCTIOJIb30BAHKE BHJICOMATEPUAIIOB), HCCICIOBaHIE aM()OTEPHBIX CBONUCTB TMAPOKCHIA AIFOMUHUS U THAPOKCHIIA
LMHKA, pElIeHUE SKCIePUMEHTAIbHBIX 33/1a4 Mo TeMe «BakHeine MeTamibl U UX COCIUHCHUS.

XuMHSA ¥ OKpYXKaIOIIasi cpeaa

BemectBa u MaTepuansl B TOBCEIHEBHOM XKU3HU YesoBeKa. bezonacHoe HCIonb30BaHUE BEIIECTB U
XUMHYECKUX PEaKIuil B ObITY. [lepBasi MOMOIIb ITPY XUMHUYECKUX 03KOTaX M OTPABJICHUSX.

XuMHYECKOE 3arps3HCHUE OKPYKAIOIIEH cpebl (Mpe/ieibHas JOMyCTUMAasi KOHIICHTPAIUs BEIIECTB, 1ajiee —
[TAK). Ponb xuMun B pelieHu# SKOJIOTHUECKUX MPOOIIEM.

Xumuueckuii Ixcnepumenm:

M3y4YeHHE 00pa3IoB MaTePUAIIOB (CTEKIIO, CTUIABEI METAIIIIOB, TOJUMEPHBIC MAaTCPHAIIHI).

Mescnpeomemnmunie ceasu

Peanm3anmst MeXIpeIMETHBIX CBSI3eH TPY N3yUSHUH XUMHH B 9 Kilacce OCYIIECTBIISETCS Yepe3 HCIIOIb30BaHue
KaK OOIIMX eCTECTBEHHO-HAYYHBIX TIOHATHH, TaK ¥ MOHSATHH, SBISIOIINXCS CHCTEMHBIMU JJIS1 OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.



OO6uire ecTeCTBEHHO-HAYUHBIE TIOHITHS: HAYYHBIH (aKT, TUTIOTE3a, 3aKOH, TEOpHs, aHATTU3, CHHTE3,
KJaccuuKanys, IepuoANIHOCTh, HAOIIOACHUE, IKCIIEPUMEHT, MOACTHUPOBaHIE, N3MEPEHUE, MOJIEIb, SIBIICHHE,
MAapHUKOBBIHN 3P PEKT, TEXHOIOTUSI, MATEPHAJIBI.

dusuka: MaTepusi, aTOM, MEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUA, U30TOIBI, PAAHOAKTHUBHOCTb, MOJIEKYJIA,
AIIEKTPUIECKUH 3apsi, TPOBOJAHUKH, TOTYIPOBOJHUKH, TUAIEKTPUKH, (POTORTIEMEHT, BEIIECTBO, TEIO0, 00BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, Ta3, paCTBOP, pACTBOPUMOCTb, KPHUCTAIUTMYECKasl pEIETKa, CTUIABBI, (PH3HYECKHE
BEJIMYMHBI, EAUHUIBI N3MEPEHUS, KOCMHUYECKOE MTPOCTPAHCTBO, IUIaHETHI, 3BE3/1bI, COHIIE.

Buonorus: gorocuntes, npixanue, buocdepa, IKocrucTeMa, MUHEPAIbHbBIE YIOOpEHHs, MUKPO3JIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATENBHbIE BEIIECTBA.

I'eorpadus: atmocdepa, runpocdepa, MUHEpaIbl, TOPHBIE TOPOABI, MTOJIE3HBIE UCKOMIAEMBIE, TOTUINBO, BOJHBIE

pecypchL.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JImaHOCTHBIE pe3yNbTaThl OCBOSHHSI MTPOTPaMMBI OCHOBHOTO OOIIETO 00pa30BaHUs IOCTUTAIOTCS B XO/IE
0o0ydJeHHs] XUMUH B €TUHCTBE YUeOHON M BOCITUTATEIBHON AEATEIHPHOCTH B COOTBETCTBHH C TPAAUIIMOHHBIMHU
POCCHHCKMMHU COLMOKYIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMH IIEHHOCTAMH, IPUHATHIMU B OOIIIECTBE TPABHIIAMU U
HOpPMaMH TIOBEJICHUSI U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHUS M COLUAIN3AIMH 00YIarOIHXCSI.

JImaHOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH 00YYAIONIUXCS PYKOBOJCTBOBATHCS CUCTEMOM MTO3UTHBHBIX
[IEHHOCTHBIX OPHEHTAIMH U pacUIMpEeHNE OMbITa IEATEIEHOCTHA Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTpUOTHYECKOT0 BOCIIMTAHUS:

[IEHHOCTHOTO OTHOIICHHUS K OTE€YECTBEHHOMY KYJIbTypHOMY, HICTOPUYECKOMY U HAYYHOMY HACJIETHIO,
MOHUMAaHUs 3HAYCHHS XUMUYECKOW HAYKH B XKU3HH COBPEMEHHOTO O0IIeCcTBa, CIOCOOHOCTH BJIaJIeTh JIOCTOBEPHOMH
nH(pOpMaIueil 0 MepeIoBHIX TOCTIKEHUIX U OTKPBHITUSIX MUPOBOW U OT€YECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B
Hay9HBIX 3HAHUSAX 00 YCTPOUCTBE MHUpa M OOIIECTBA;

2) rpakIaHCKOr0 BOCIUTAHMA:

MIPEICTABICHUS O COIMAIBHBIX HOPMaX U MPaBUIaX MEKINIHOCTHBIX OTHOIIIEHUH B KOJUIEKTHBE,
KOMMYHHKAaTHBHON KOMIIETEHTHOCTH B OOILIECTBEHHO MOJIE3HON, YUeOHOHCCIIEeJ0BATELCKON, TBOPYECKOH U IPYyTUX
BUZAX JIESTETBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM AEATEILHOCTH MPY BBIOTHEHNUH YUEOHBIX,
MMO3HABATEIBHBIX 33124, BRITIOJTHCHHNA XUMUYECKUX YKCIICPUMEHTOB, CO3/IaHUHN YISOHBIX MPOCKTOB, CTPEMIICHUS K
B3aMMOIIOHUMAHHMIO ¥ B3aMMOIIOMOIIIY B MPOLEcce 3TON y4eOHOH eI TeIbHOCTH, TOTOBHOCTH OLICHUBATH CBOE
MOBEJICHNE 1 MTOCTYIIKM CBOMX TOBApHUIIEH C O3UIUK HPABCTBEHHBIX M MPABOBBIX HOPM C YIETOM OCO3HAHUS
MOCJEACTBUHN MMOCTYIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

MHUPOBO33PEHUYECKHUE MPEACTABICHHS O BELIECTBE U XUMHUYECKON pPEaKkiiy, COOTBETCTBYIOLINE COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M COCTABIISIONINE OCHOBY ISl IOHMMAHUS CYIITHOCTH HayYHOUW KapTHHBI MHPA,
NpeacTaBiIeHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS IPUPOIBI, B3AMMOCBSI3SIX YeJIOBEKa C IPUPOTHON Cpesoid, O
POJIM XUMUU B MIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HaBaTEILHBIC MOTHBEI, HATIPABJICHHBIC HA MOJTyYEHUE HOBBIX 3HAHUMA M0 XUMHUH, HEOOXOIUMEIC IS
00BsICHEHHS HAOJI0JaeMBIX TTPOIIECCOB U SBJICHUH, IIO3HABATEIBHOM, HHPOPMAITMOHHON U YNTATEILCKON KYIBTYPEI, B
TOM YHCJIC HABBIKOB CAMOCTOSTEIHHON padOThI ¢ Y4EOHBIMH TEKCTAMH, CITPABOYHON JTUTEPATYPOU, TOCTYITHBIMU
TEXHUYECKUMU CPEACTBAMU HH(DOPMAIIMOHHBIX TEXHOJIOTHH;

HHTEpeC K 00YUYCHHUIO U MO3HAHUIO, TF0003HATEIEHOCTh, TOTOBHOCTH U CLIOCOOHOCTH K CaM000pa30BaHUIo,
MPOEKTHOH U HCCIIEeA0BATENLCKON e TEILHOCTH, K OCO3HAHHOMY BBHIOOpPY HalpaBICHHOCTH U YPOBHS 00y4YeHHUs B
JaabHEHIIEM;

4) popMupoBaHus KyJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KM3HH, OTBETCTBEHHOT'O OTHOIIEHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3[I0OPOBBI 00pa3
YKU3HU, OCO3HAHNE TIOCIEICTBUI 1 HEMPUATHE BPEIHBIX MTPUBBIYEK (YIIOTPEOICHHUS aIKOTOJIsl, HAPKOTUKOB, KYpeHHS),
HEOOXOAMMOCTH COOITIOICHNUS TIPABIIT 0€30MTACHOCTH MPH O0PAIICHUN ¢ XMMHUYESCKIMHE BEIIECTBAMH B OBITY U
peaIbHOM KU3HU;



5) TpynoBOro BociuTaAHUA:

MHTEPEC K MPaKTHYSCKOMY M3YUYCHHUIO MPOodeccuii U TpyAa pa3imyHOro Poja, yBaXKEHUE K TPYIy U
pe3ynbTaTaM TPYAOBOH EATEIEHOCTH, B TOM YKCJIC HA OCHOBE IIPUMEHEHUS NPEAMETHBIX 3HAHUH 110 XUMHH,
OCO3HAHHBIN BHIOOP MHIWBUAYATBHON TPACKTOPUH MPOIODKEHUS 00Pa30BaHUs C YIETOM JIMYHOCTHBIX UHTEPECOB U
CIIOCOOHOCTU K XMMHH, OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIIEITHOM MPo(hecCHOHATbHOMN NeATEbHOCTH U
Pa3BUTHUS HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJIalITUPOBATHCS B TPO(ECCUOHAIBEHOU Ccpejie;

6) 3K0J10rHYeCKOr0 BOCIIMTAHMS

AKOJIOTHYECKH I1eTIeco00pa3HOe OTHOIMICHUE K MPUPOJIC KaK UCTOYHHUKY KU3HU Ha 3eMIie, OCHOBE e&
CYIIECTBOBaHUS, IOHUMAHHE [IEHHOCTH 3JI0POBOTO M O€30MacHOr0 00pa3a XKU3HH, OTBETCTBEHHOE OTHOIICHHUE K
COOCTBEHHOMY (PM3MUECKOMY U IICUXHYECKOMY 37I0POBBIO, OCO3HAHUE IICHHOCTH COOIOICHUS TIPaBU O€30IacHOTO
MOBE/ICHNUS TIPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYAIHIX, YTPOXKAIONINX 3TOPOBBIO M KU3HH JIIOJEH;

CIIOCOOHOCTH IPUMEHSTH 3HAHMS, TOJTydaeMble TIPY N3yUSHUH XVMHUH, JJIS1 PEeLIeHNS 3a/1a4, CBA3aHHBIX C
OKpY>KaroIe MPUPOIHOIN CpeIol, IS MOBBIIICHUS YPOBHS SKOJIOIMUCCKOM KYJIBTYPhl, OCO3HAHUS TJI00aIbHOTO
XapakTepa SKOJIOTHYECKUX TPoOIIeM U ITyTel UX PEeUICHHs MOCPEACTBOM METOI0B XUMHUH, SKOJIOTHIECKOTO
MBIIIICHASA, YMEHUS PYKOBOJCTBOBATHCSA UM B IMIO3HABATEILHOM, KOMMYHUKAaTHBHOW M COLIMATBHOMN MPaKTHKE.

METAINPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMeTHBIX pPe3yIbTaTOB BBIACISIOT 3HAYUMEBIE [T (POPMHUPOBAaHUST MUPOBO33PEHHUS
o0IeHayJIHbIe TOHATHS (3aKOH, TEOPHS, IPUHITHI, TUIIOTE3a, PaKT, CUCTEMA, MPOIIeCcC, IKCIIEPUMEHT U IPYTOE. ),
KOTOpBIE UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YIEOHBIX TPEAMETax U MO3BOJISIOT HA OCHOBE 3HAHUH U3 3THX
npeaMeToB (hOpMHUPOBATH MPENCTABICHNE O IIETIOCTHON HAYYHOW KapTHHE MUPA, ¥ YHUBEPCAIbHBIC YUeOHbIC
neiicTBUs (TI03HABATEbHBIC, KOMMYHUKATHBHBIE, PETYJIATHBHEIE), KOTOPBIE 00eCTICUUBAIOT (HOPMHUPOBAHHUE
TOTOBHOCTH K CAMOCTOSITEIbHOMY TUITAHUPOBAHHUIO M OCYIIECTBICHHUIO YIeOHOM e TeNFHOCTH.

Ilo3HaBaTeJibHbIE YHHBePcAJIbHbIE yueOHbIe qelcTBUSA

Ba3oBble jjoruyeckue 1eiicTBus:

YMEHHS UCTIONB30BATh MPUEMBI JIOTHYECKOTO MBIIIICHUS TIPYU OCBOSHHUH 3HAHUHN: paCKpPBIBATH CMBICIT
XUMHYECKUX MTOHITHN (BBIIEIATH MX XapaKTEpHbIE MPU3HAKH, YCTAHABINBATH B3aUMOCBS3b C APYTUMHU MOHATHIMH),
WCTIOJIb30BaTh MOHATHSI Il OOBSCHEHHUS OT/ICIBHBIX (PAKTOB M SBICHU, BBIOMPATh OCHOBAHUS U KPUTEPUH IS
KJIACCHU(UKAIIIHI XUMHUECKUX BEIIECTB U XMMUUIECKUX PEAKIIHiA, yCTAaHABINBATH IPUIHMHHO-CIIEICTBEHHBIE CBSI3U
MEXIy 00bEeKTaMU U3y4UeHUs], CTPOUTH JIOTHYECKHE PacCyKAeHUs (MHAYKTUBHBIC, Ie{yKTHBHBIE, 10 aHAJIOTHH),
JIeNIaTh BBIBOBI U 3aKITIOUEHUS;

YMEHHE MTPUMEHSATH B TIPOIIECCE MO3HAHUS MOHATUS (TIPEAMETHBIC U METANIPESIMETHBIC), CHMBOJINYCCKHEC
(3HAKOBBIC) MOJICITH, UCITOJIL3YEMbIE B XUMUH, TPEOOPA30BLIBATH MIUPOKO MPUMEHSEMbIC B XHMHU MO/ICIIBHEIC
MIPENICTABJICHUS — XMMHUYCSCKUH 3HAK (CHMBOJI AJIEMEHTA), XUMUYecKas PopMyia U ypaBHCHHE XUMHUYCCKOW PEAKITIH —
MIPH PEIICHUH Y4eOHO-TIO3HABATEIBHBIX 33/1a4, C YYETOM 3TUX MOJICIBHBIX MPEICTABICHUHN BBISBISATh U
XapaKTEepPU30BaTh CYIIECCTBCHHBIC MPU3HAKU U3y4aeMbIX O00ObEKTOB — XMMUYCCKHX BEIIECTB U XUMUYECCKHUX PEaKIUH,
BBISIBJISITH OOIITUE 3aKOHOMEPHOCTHU, IPUIMHHO-CJICICTBEHHBIC CBSA3U U MPOTUBOPEUHSI B U3YYaEMBIX MIPOIECCaX U
SIBIICHUSX.

ba3oBble uccienoBaTe/IbCKUe 1eHCTBUSA:

YMEHHE HCIIONH30BaTh MOCTABJICHHBIC BOTPOCHI B KAUECTBE HHCTPYMEHTA MTO3HAHNUS, a TAKIKE B KAYECTBE
OCHOBBI T (HOPMUPOBAHUS TUIIOTE3HI TI0 IPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYKICHUN;

MPHOOPETEHUE OTIBITA IO IIAHUPOBAHHIO, OPTaHU3AIMY U MPOBEICHUIO YUCHIUUECKUX IKCIICPUMEHTOB, YMCHUC
HaOJII0/IaTh 32 XOJIOM ITPOIIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATH €r0 Pe3yiIbTaT, (OPMYIUPOBATH 0000IICHHS U
BBIBO/IBI 110 Pe3yJIbTaTaM MPOBEAEHHOTO OITbITA, UCCISIOBAHUS, COCTABIISATh OTYET O IPOACTIaHHON paboTe.

Pabota ¢ ungopmanueii:

YMEHHE BEIOMPaTh, aHAIM3UPOBATH U HHTSPIPETUPOBATh HH(OPMAITUIO PA3IIUYHEIX BUAOB U (GOPM
MPEICTaBICHUS, IOTY9aeMYF0 M3 PA3HBIX UCTOYHHUKOB (HAYYHO-TIOMYJISIPHAS JINTEPATYypa XUMUIECKOTO COJICPHKAHMS,
CIpaBOYHEIC MOCOOUS, pecypchl IHTEpHETa), KpUTHYECKU OLICHUBATH MPOTUBOPEUYHMBYIO U HEIOCTOBEPHYIO
UHPOPMALIHIO;

YMEHHE MPUMEHSAThH PAa3IMYHBIE METOJbI M 3aMPOCHI IIPH MOUCKE B 0TOOpe MH(POPMAIIUN M COOTBETCTBYFOIINX
JIAHHBIX, HEOOXOJUMBIX JIJIsI BBITIOJTHEHUST YIEOHBIX U TO3HABATEILHBIX 33124 ONPEAeIEHHOTO THIIA, TPHOOpEeTEHHE
OIIbITa B 00JIACTH MCIIOIh30BaHMS HHPOPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBIaJICHHE KyIbTYPOM
AKTHBHOTO HCIIOB30BaHUS PA3ITUYHBIX TIOUCKOBBIX CHCTEM, CAMOCTOSITEIIHHO BEIOUPATH ONTUMAIBEHYIO (OpMY



MPEICTaBICHUS HHPOPMAIIMY U WIUTFOCTPUPOBATH PEIIaeMbIC 33]]a4H HECIIOKHBIMUA CXEMaMH, THarpaMMaMH,

OpyruMu popMaMu rpaduki ¥ UX KOMOMHALIUSIMI;

YMEHHE HCIIONH30BaTh H aHAIM3UPOBATH B MPOIIECCE YUSOHOH U UCCIIeI0BATEIBCKON ACSITEITLHOCTH
MHGOPMAITUIO O BIUSHUH MTPOMBIIUICHHOCTH, CEITLCKOTO XO03SHCTBA U TPAHCIIOPTA HA COCTOSTHAE OKPY KAIOIICH
MIPUPOTHOM CpEJIbI.

KoMMyHnKkaTHBHBIe YHUBepCAJIbHbIEe y4eOHbIe TeHCTBHUS:

YMEHHSI 33]1aBaTh BOMPOCHI (B XOJI¢ TUANIOTa U (WJIH) JUCKYCCHH) TIO CYIIECTBY OOCYKIaeMOH TeMEI,
(hopMyITUPOBATH CBOU MPE/UTOKESHUS OTHOCUTEIBHO BBIOJHEHHUS TIPEITIOKEHHON 3a/1a4;

YMEHHSI MTPEICTABIISITH MOTyYEHHBIE PE3YJIBTAThI TO3HABATEIILHOM ACSITETLHOCTH B YCTHBIX U ITMCBMEHHBIX
TEKCTax; JIeIaTh MPE3CHTAIUIO PE3YJIBTATOB BBHITIOJHEHHUS XUMHYECKOTO SKCIIEPUMEHTA (J1a00paTOPHOTO OTIBITA,
nabopaTopHOI pabOTHI IO UCCIICTOBAHUIO CBOMCTB BEIIECTB, YICOHOTO IPOEKTA);

YMEHHSI y9e0HOTO COTPYTHIYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIBHOMN U UCCIIEI0BATEIHCKON
JEeSTeNFHOCTH TIPU PEIICHUH BO3HUKAIONINX MPo0IeM Ha OCHOBE y4€Ta OOIINX HHTEPECOB M COTIIACOBAHUS TTO3UIIHI
(obcyxaennsi, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYPMBI», KOOPAMHAIINS COBMECTHBIX ICUCTBHUH, OTpeieNieHIe
KpUTEpHEB 0 OIIEHKE KauyecTBa BBHITIOJTHEHHOH paboOThI U IpYTHE).

PeryisiTuBHBIEC yHHBepCAJIbHbIE y4eOHbIe JeliCTBUS:

YMEHHE CAaMOCTOSITENIFHO ONPEAETATh HETH AeSTeIbHOCTH, INIaHNPOBATh, OCYIIECTBISATh, KOHTPOINPOBATh U
pH HeOOXOIUMOCTH KOPPEKTUPOBATh CBOIO EATEIbHOCTD, BRIOUPATh Harboee 3 GeKTHBHBIC CIIOCOOBI PELICHHUS
y4e0HBIX U MTO3HABATEIBHBIX 33/1a4, CAMOCTOSTEIFHO COCTABIISTh UM KOPPEKTHPOBATH MPENIOKEHHBIA alTOPUTM
JEHCTBUI TIPY BBITTOTHCHUH 3aIaHUHA ¢ yIETOM TIOyYEHNS HOBBIX 3HAHMM 00 M3ydaeMbIX 00BEKTaX — BEIIECTBAX U
peakusix, OIIEHNBATh COOTBETCTBUE TIOTYICHHOTO pe3ylibTaTa 3asiBICHHON LEIH, YMEHHE HCIIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTEHI, IIpeIjiaraeMbie B YCJIOBHH 3aJaHUN.

HPEJIMETHBIE PE3YJIBTATBI

B cocraBe mpenMeTHBIX pe3yIbTaTOB IO OCBOSHUIO 0053aTEIbHOTO COIEP)KaHMUs, YCTAHOBICHHOTO TaHHOU
(benepanbHOt paboyeid mporpaMMoi, BEIICIISIOT: OCBOCHHBIE 00YYAIOIIMMUCS HAYyYHbIC 3HAHWS, YMEHHS U CITOCOOBI
JICWCTBUM, CTIeU(pIUECKIe IS IPEIMETHON 00JIaCTH « XUMHS», BUJIBI JESTEIBHOCTH I10 MOTYYSHUIO0 HOBOTO 3HAHHMS,
€ro MHTepIpeTany, TpeoOpa3oBaHNIO U MPUMEHEHHIO B PA3IMYHBIX YIEOHBIX F HOBBIX CHTYaIIUAX.

K xonIy oOy4enms B 8 kjiacce npeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE JODKHBI OTPaKaTh
c(OPMHPOBAHHOCTh Y O0YYAOIIMXCS] YMEHUI:
®  PacKpHIBaTh CMBICJI OCHOBHBIX XUMUUECKUX MMOHATHIA: ATOM, MOJICKYJIa, XAMUUECKUH 3JIEMEHT, TIPOCTOE

BEIIECTBO, CIIO’KHOE BEIIECTBO, CMECh (OTHOPOAHAS U HEOTHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJTMYECTBO BEIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBasl I0JII XUMUYECKOTO JIEMEHTa B
COCJIMHEHHH, MOJISIPHBIA 00bEM, OKCHI, KHCIIOTa, OCHOBAHHE, COJIb, JICKTPOOTPHIIATEIILHOCTD, CTECIICHb
OKHCIICHUS, XUMHYUECKasl Peakins, KiIacCu(hUKaINs PeaKkInid: peaKkIiy COeTNHEHHS, PEaKINH PA3I0KEHHUS,
peaKIuy 3aMeleHus], peaKiui 0OMeHa, 9K30- ¥ SHIOTEPMUIECKUE PEaKIIHH, TEIUIOBOH 3 (HeKT peakiuu, spo
aToMa, dJIEKTPOHHBIHN CIIOH aTOMa, aTOMHasi OpOUTalTh, paANyC aTOMa, XUMHYECKAs CBS3b, MOJSIPHAS U
HEToJIsIpHas KOBAJICHTHAS CBS3b, HOHHAS CBSI3b, HOH, KATHOH, aHUOH, PACTBOP, MacCOBast IOJISl BEIIECTBA
(TIporteHTHAS KOHIICHTPAIHS) B PAaCTBOPE;

®  UIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUYECKHX MOHSATHI U IPUMEHSATh 3TH TIOHSATHUS TIPU OMTUCAHUH
BEIIECTB U UX MIPEBpAICHUN;

®  HCIOJIL30BaTh XUMUYECKYIO CUMBOJIUKY ISl COCTABIICHUSI (POPMYIT BEIIECTB U yPABHEHUM XMMHUECKUAX PEaKITHIA,

®  OIpEJEINsATh BaJICHTHOCTh ATOMOB DJIEMCHTOB B OWHAPHBIX COCMHEHMUSIX, CTETICHh OKUCIICHHS DIIEMEHTOB B
OMHAPHBIX COCIUHEHUIX, TPUHAIIICKHOCTD BEIIECTB K ONPEACIEHHOMY KIIACCY COSTUHEHHI 10 (hOpMYyJiaM, BH]T
XUMHYECKOH CBsI3M (KOBaJICHTHAS M MOHHAS) B HCOPTaHUYECKUX COCIMHCHUSX;

e packpbiBaTh cMbIch [lepuonuueckoro 3akoHa JI. V1. MenzeneeBa: 1eMOHCTpUPOBATh MIOHUMaHUE MTEPUOANIECKON
3aBHCHMOCTH CBOMCTB XMMHYECKHX JJIEMEHTOB OT WX IMOJIOXKeHHUs B Ilepronnyeckoit cucreme, 3aKOHOB
COXpPaHEHHS MacChl BEIIECTB, TOCTOSTHCTBA COCTAaBa, aTOMHO-MOJIEKYJISIPHOTO YUSHHSA, 3aKOHA ABOTaIpo;

e  ONHCHIBAThH U XapaKTepu30BaTh TabmmuHy0 Gopmy lleprnonndeckoit cuCTEMbl XUMHYECKUX 3JI€MEHTOB:
pas3nuyaTh MOHATHS «TJIaBHAs moATrpymmna (A-rpymma)» u «mmodounas noarpymma (b-rpymma)y, manbsie u Oonbme
MEePHUOABI, COOTHOCHTH 0003HaUEHUs, KOTOpPBIe UMEIOTCs B Tabnuie «llepronndeckas cucreMa XUMHIECKAX
anemenToB /I. 1. MeHaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOSHHSI aTOMOB XUMHUYECKUX AJIEMEHTOB
(coctaB u 3apsn sAapa, o0IIee IUCIIO IICKTPOHOB U PACTIPEACIICHAE UX TI0 AJICKTPOHHBIM CIIOSM);



KJIACCU(UIMPOBATh XUMHUYECKUE DJIEMEHThI, HEOPTaHUYECKHE BEUIeCTBA, XUMUIECKHIE PEaKIHH (10 YHCITy U
COCTaBY YYaCTBYIOIIMX B PEAKIIUHU BEUICCTB, IO TEIIIOBOMY d3(h(deKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIINE XUMUIECKIE CBOMCTBA BEIIECTB PA3NIUIHBIX KJIACCOB, TIOTBEPKAAS
OTCaHue MPUMEPAMHU MOJIEKYJSIPHBIX YPaBHEHHI COOTBETCTBYIOIINX XUMHUYECKIX PEAKIIHA;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOT'O COCTaBa, BO3MOXKHOCTU POTEKAHUSA
XIMHYECKUX MIPEBPAIICHUN B Pa3TUIHBIX yCIOBHSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJII0 XUMUYECKOTO
AJIEMEHTA 10 POPMYJIe COSTUHEHHS, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XUMUYECKOHN peakiuy;

MIPUMEHATH OCHOBHBIE OIIEPAINY MBICIUTEIBHOMN NEATEIbHOCTH — aHAIN3 U CHHTE3, CpPaBHEHHE, 0000IIIeHue,
CUCTEMAaTHU3aINIO0, KIIACCU(UKAIINIO, BRISBICHUE IPUYNHHO-CIICJICTBEHHBIX CBA3CH — JUI U3YYCHUS CBOVCTB
BEIIECTB U XMMHYCCKUX PEAKIIHIA, €CTECTBEHHO-HAYYHBIE METO/IBI IIO3HAHUS — HAOIOCHNE, N3MEPEHUE,
MOJICTTUPOBAHUE, IKCIICPUMEHT (PeasbHBIA U MBICIICHHBIN );

CJICZIOBATh MPaBUIIaM TT0JIb30BAHUS XUMHUYECKOHN TTOCYI0H 1 1aO0OpaTOPHBIM 000PY/I0BAaHUEM, 4 TAKXKE TIPaBIIIaM
oOpalleHus ¢ BEIECTBAMU B COOTBETCTBUH C HHCTPYKIUSMH TI0 BHITTOITHEHHUIO JIAOOPATOPHBIX XUMHUYECKHX
OTIBITOB IO MOJTYYCHUIO ¥ COOMPAHHIO T'a3000pa3HBIX BENIECTB (BOJOPO/IA U KUCIOPO/Ia), IPUTOTOBICHUIO
pacTBOPOB € OMNpEAEIEHHON MaCCOBOM JI0JIEN pacTBOPEHHOTO BELIECTBA, INIAHUPOBATH U MIPOBOJIUTh XUMHUYECKUE
9KCIIEPUMEHTHI IO PACTIO3HABAHUIO PACTBOPOB IIEI0YEH M KUCIOT C IOMOIIBIO HHANKATOPOB (JIAKMYC,
(deHondTanenH, METUIOPAHXK U IPYTHE).

K xonHmy oOyuenus B 9 kj1acce npeaMeTHBIE Pe3yJIbTaThl Ha 0A30BOM YPOBHE AOJLKHBI OTpakaTh CHOPMHUPOBAHHOCTD

y o0y4aromuxcs yMEHHH:

PacKpBIBaTh CMBICII OCHOBHBIX XUMHUECKUX TMOHATHIA: XUMHYECKUH DJIEMEHT, aTOM, MOJIEKYJIa, HOH, KaTHOH,
aHWOH, POCTOE BEIIECTBO, CII0’KHOE BEMIECTBO, BAJICHTHOCTD, AIEKTPOOTPUIIATEIFHOCTD, CTETIEHh OKACICHHUS,
XIMHYECKas peaKIns, XUMHUIeCKasl CBsI3b, TEIUIOBOH 3 (heKT peakiu, Mok, MOJSIPHBIA 00BEM, pacTBOp,
ANEKTPOIUTHI, HEITEKTPOIUTHI, DJIEKTPOIUTHIECKAS TUCCOIUAIIHS, PEaKIIF HOHHOTO 0OMEHa, KaTaJln3aTop,
XMMHYECKOE PaBHOBECHE, 00paTUMbIE U HEOOPATUMBIE PEaKIINU, OKUCIUTEIIbHO-BOCCTAHOBUTEIILHBIE PEaKIINY,
OKHCIIUTEINb, BOCCTAHOBHUTEb, OKHCIIEHHE W BOCCTAHOBIICHHUE, aJUIOTPONHA, aM(POTEPHOCTh, XUMHUIECKAs CBI3b
(xoBasleHTHasI, MOHHAS, METAJUTMYECKasl ), KpUCTAJUINYecKas peméTka, KOppo3us METAIIIOB, CIUIABbI, CKOPOCTh
XUMHUYECKOHN peakiinu, npeenbHo gonycrumas konenTpanus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IPUMEHSTH 3TU MOHATHUS IPU OMUCAHUU
BEIIECTB U UX MIPEBpAICHU;

WCTIOJIb30BaTh XUMHUYECKYIO CUMBOJIMKY IS COCTABICHHS (DOPMYII BEIIECTB U YPABHCHUI XUMUYCCKUX PEAKIIHIA;
OTIPEIETISATH BAJICHTHOCTH M CTETIEHb OKUCIIEHUS! XUMUYECKHX 3JIEMEHTOB B COSMHEHUSAX Pa3IMIHOTO COCTaBa,
MIPUHAJICIKHOCTh BEIIECTB K ONMPEACIEHHOMY KIIACCY COSIMHEHUHN 10 (hOpMyJiaM, BHJT XUMUYECKON CBSI3U
(KoBaJIeHTHAsI, MOHHAsS, METAJUINYECKas) B HEOPTaHUIECKUX COSAMHCHUSX, 3aps/l HOHA TI0 XUMHYECKOU hopMmyie,
XapaxkTep cpeAbl B BOAHBIX pACTBOPaX HEOPraHUUECKUX COCAUHEHUM, THUIT KPUCTAITMYECKON peETKU
KOHKPETHOT'O BELIECTBA;

packpsiBaTh cMbIch [lepuoanueckoro 3akona [{. . MeneneeBa u IeMOHCTPUPOBATh €70 TIOHUMAaHHE:
OIKCHIBATh U XapaKTepu30BaTh Ta0mmuHyto hopmy [leproaudeckoit CHCTEMBI XUMUYECKUX DJIEMEHTOB:
pasnuuaTh MOHATHS «TJaBHas moArpymnmna (A-rpymnmna)» u «nodouHas noarpymnna (b-rpymrma)y, mManbie u Gonbime
MEPHUOBI, COOTHOCHTh 0003HAUEHUS, KOTOPHIC UMEIOTCS B IEPHOAMYECKON TaOJIHUIIE, C YHCITOBEIMHU
XapaKTePUCTUKAMU CTPOCHUS aTOMOB XUMUYECKHX 3JICMEHTOB (COCTAB U 3apsijl spa, 00Ilee YHCII0 JIEKTPOHOB
Y pacIpeieICHUEe UX 10 AJICKTPOHHBIM CJI0SIM), OOBACHSITH O0IIHE 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
AJIEMEHTOB U UX COCIUHEHUH B Ipeiesax MajblX IEPUOAOB U IMIABHBIX MOATPYII C YIETOM CTPOCHUS UX aTOMOB;
KJIACCU(UIPOBATh XUMHUYECKHE DJIEMEHThI, HEOPTaHUYECKHE BEUIeCTBA, XUMUYIECKHIE PEaKIUH (110 YHCITy U
COCTaBY YYaCTBYIOIIMX B PEAKIIUHU BEIIECTB, 10 TEIIOBOMY 3D (EKTy, 10 M3MEHEHHIO CTETICHEH OKUCIICHUS
XUMHYECKUX JJIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OOIIUE U CIICIU(PUISCKAE XUMUYSCKIE CBONCTBA MTPOCTHIX M CIIOXKHBIX BEIICCTB,
MOATBEPIKJasi OMUCAHUE TPUMEPAMH MOJIEKYJIIPHBIX U HOHHBIX YPaBHEHHH COOTBETCTBYIONINX XUMUYECKIX
peaKuunii;



COCTaBIIATh YPABHEHUS 3JIEKTPOJIUTUUECKON JUCCOIMALIMM KUCIIOT, 11eJI0YEH U COJIeH, MOJHBIE U COKpaIIEHHBIE
YpaBHEHUS peaKInii HOHHOTO 0OMEHa, YPaBHEHHUS PEAKINI, TTOATBEPKAAIONINX CYIIIECTBOBAHNE T€HETHIECKOM
CBSI3U MEX]y BEIIECTBAMU PA3IUYHBIX KJIACCOB;

PacKpBIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTENBHBIX PEAKIINN IOCPEICTBOM COCTABIICHHS SJIEKTPOHHOTO
OaylaHca dTUX PEaKIIHiA;

MIPOTHO3UPOBAThH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOCHHUSI, BO3BMOXXHOCTH MPOTEKAHUS XUMUUECKIX
MPEeBPAIICHAN B PA3TUYHBIX YCIOBUAX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO OO0 XUMUYECKOTO
AJIEMEHTA 10 POPMYJIe COSTUHEHHS, MACCOBYIO JOJIO BEIIECTBA B PACTBOPE, TPOBOJIUTH PACUETHI 110 YPABHEHHUIO
XUMHYECKOHN peaKIu,

coOJIOIaTh TpaBUJIa MOJIE30BAHUS XUMUYECKOH MOCYI0H U Tab0paTOpHBIM 000PYIOBaHUEM, a TAKXKE ITPaBHUIIA
oOpaIlieHus ¢ BEIECTBAMU B COOTBETCTBUN C MHCTPYKITUSMHU T10 BBIITOJIHEHHUIO JIAOOPATOPHBIX XUMUYECKIX
OTIBITOB TIO MOJTYYEHUIO M COOUPaHMIO Ta3000pa3HBIX BEIIECTB (aMMHaKa U YTIIEKHUCIIOTO ra3a);

MIPOBOANTH PEAKIINH, TIOATBEPIKAAIONTIE KaueCTBEHHBII COCTaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM
myTEM XJIOpUJI-, OpOMU/I-, HOU -, KapOoHaT-, hochar-, cumKar-, cynbdar-, THAPOKCHI-HOHBI, KATHOHBI
aMMOHUS M HOHBI U3YYEHHBIX METAJIIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
MPUMEHSATH OCHOBHBIC OIICPAIINN MBICIUTEIBHON ICATEIHHOCTH — aHAIM3 U CHHTE3, CPaBHEHHE, 0000IIIeHHE,
CUCTEMAaTH3aINIO, BBIABICHHE TPHYUHHO-CIIEACTBEHHBIX CBSA3EH — I N3yUEHUS! CBOWCTB BEIIECTB U
XIMHYECKUX PEaKIfii, eCTECTBEHHO-HAYYHBIE METOBI IO3HAHNUS — HAOI0IeHIE, U3MEPEHNE, MOICTUPOBaHHE,
AKCTIEPUMEHT (peaTbHBIN W MBICIICHHBIH).



TEMATUYECKOE IINTAHUPOBAHUE

8 KJIACC
Koau4yecTBo yacoB DJIeKTPOHHbIE
Ne HanmeHoBaHHe Pa3/1eJIOB H TeM KouT Mpaktn  (W(ppoBEIE)
n/n NMPOrpamMMmal Bcero  Posibnble  ueckme |~ 00pasoBaTesibHble
padoTel | padoThI pecypcnl
Paspea 1. [leppoHayanbHble XUHMAYEeCKHE TOHATHS
11 Xumust — BakHast 00J1aCTh €CTECTBO3HAHUS U 5 ) Bubnunoreka [JOK
MIPAKTHYECKOH IEATSIILHOCTH YeI0BEeKa https://m.edsoo.ru/7f41837¢
1.2 BemectBa 1 xuMudeckue peakiuu 15 1 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20

Pasneu 2. Basxkneiimue npeacTaBuTe M HEOPraHu4vec

KHX BelIeCTB

Bubnunoreka [JOK
2.1 B LK L
0syx. Kucnopox. Iowsrie 06 okcraax 6 https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
2.2 B I 1
OAOPOA.LIOIITHE O KHCIOTaxX H comIx 8 https://m.edsoo.ru/7f41837¢c
Bubnunoreka [JOK
23 Boga. P N 0 5 1 1
ona. PactBopsl. [lonsTHE 00 OCHOBAHMSX https-//m.edsoo.ru/7f41837c
24 OCHOBHBIC KJTaCChl HEOPTaHUUECKUX 1 1 1 bubnunoreka [JOK
’ COCTMHEHUHA https://m.edsoo.ru/7f41837¢
Hroro o pazmeny 30

Pasnea 3. [lepnonnyecknii 3axkon u [lepnoanyeckas
Ctpoenne aTroM0oB. XuMHnieckas cBsi3b. OKHCJIUTEIBLHO-BOCC

cucreMa xumudeckux djiemenToB JI. U. MenpaesieeBa.

TAHOBUTCJ/IbHBIC PCAKIIUHA

[Tepuonuueckuii 3axoH u Ilepuoanueckas

3.1 CHCTeMa XUMHUYECKHUX dJieMeHTOB J[. 1. 7 bubmmorexa OK
https://m.edsoo.ru/7f41837¢c
MenpeneeBa. CTpoeHue aToma
39 Xumunueckas cBa3b. OKUCIUTEIBHO- 2 ) Bbubnunoreka [JOK
BOCCTaHOBUTEJIbHBIC PEAKIIUU https://m.edsoo.ru/7f41837¢
Wroro no pazneny 15 bubamoreta LIOK
https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpems 3 bubmmorexa OK
https://m.edsoo.ru/7f41837¢c
OBLIEE KOJIMYECTBO HACOB I10 68 5 5

I[MPOI'PAMME




9 KJIACC

KoanvecTBo yacos
Ne HaumeHoBaHHe pa3iesioB H TeM Kour Mpaktn = 71eKTPOHHbIE (1M (pPOBELIE)
n/n NporpamMmbl Bcero  poabhbie weckme = 00pa3’oBaTesIbHbIE pecypehbl
padoTel | paGoThI
Pa3nen 1. BemecTBo U XMMHUYeCKHE peaKINH
[ToBTOpeHMe U yriyOacHHe 3HAHUI Bubnunoreka [IOK
1.1 5 1
OCHOBHBIX pa3ZIefioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMUYECKUX 4 Bubnmnorexa [IOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYISCKAS TUCCOITHAITHS. 2 | 1 Bubnunoreka [IOK
’ XVMHUUYECKHE PEaKLIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Paszpnen 2. Hemeranbl U X coeJMHEHUS
21 OOm1as xapaKTepUCTHKA XMMUYECKUX 4 | Bubmumoreka [TOK
' anemenToB VIIA-rpymnmel. ["amoress https://m.edsoo.ru/7f41a636
e | S e[
’ PYHIHL -€P https://m.edsoo.ru/7f41a636
COEIMHEHHUS
| e s | | ook
' HICMEHTOR FPYHIHL. A3CT, b uux https://m.edsoo.ru/7f41a636
COEIMHEHHUS
' . PYIHIBL: poa https://m.edsoo.ru/7f41a636
KPEMHHUH B UX COCJAMHEHHUS
Hroro no pazneny 25
Pa3znen 3. MeTasuiibl M MX COeIMHEHUS
. bubnuoreka [JOK
31 Obmme croficTsa meTamios 4 https://m.edsoo.ru/7f41a636
bu6 OK
3.2 Baskueiinme MeTaIIbBI M UX COETUHEHHUS 16 1 2 h;piiﬁjii‘m 176412636
Wroro no pazneny 20
Pasnes 4. Xumus u okpy:kaomas cpeaa
4.1 BemecTtBa u MaTepua 3 eJIoBeKa 3 bubamoreia LIOK
' HICCTBa 1 MBTCPUAIIEL B HHIHH Hel0BeK https://m.edsoo.ru/7f41a636
Hroro mo paznmeny 3
PesepBHoe Bpems 3 bubmorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB T10 68 4 7
MMPOT'PAMME




IroCYJIAPCTBEHHOE BIOJVKETHOE OBIIEOBPA3ZOBATEJIBHOE YYPEXK/IEHUE
«CPEJHAA IIKOJIA Ne 19 'OPOJACKOHM OKPYI' MAPUYIIOJIb»

NOHEILIKOM HAPOJJHOM PECITYBJIUKHA

PACCMOTPEHO COI'ZTACOBAHO YTBEPXIEHO
Ha 3aceganun [IIMO 3am. gupekropa o YBP JMpeKTop MIKOJIbI

[IpoTokon Ne ot

« » aBrycra 2024 r. E.B.TBepI[OXJ'IC6 B.A.CI/IpOTa
PykoBomureins ILIIMO « »asrycra 2024r. « »asrycra 2024r.
T.C.lllepOuna

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHHUE

yueOHOro npeamera « XuMH»

TS 00yJarommxcs 8-9 KiaccoB

Pa3zpaborano yuurenem:
Jxocan A.B.

2024-2025 yueOHslii rox



NNOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KouanuecTBo 4acoB DJIeKTPOHHBIE

Ne Tema ypoka Konr Mpaxrn  AaTa ungposbIe

n/n Bcero | poabnbie  weckme | HM3Yy4YeHUs o0pa3oBaTesbHbIE

padoTrbl | padoTHI pecypchbl

| [Ipeamer xumun. Poirb xumMuu B | bub6mmoreka [JOK
JKM3HH YejoBeKka. Tena u BemecTra https://m.edsoo.ru/ff0d210c

) IlonsaTre 0 MeTOax ITO3HAHHKS B 1 Bbubnunorexa [JOK
XUMUH https://m.edsoo.ru/ff0d227¢
[Ipaktraeckast padora Ne 1

3 «[IpaBwuiia paboTHI B 1abOpaTOpUu U | Bubnunorexa [JOK
MpUEMBI OOpaICHUS C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHEIM 000PYIOBAHHEM)

4 YucThle BelecTBa U CMECH. | bu6mmoreka [JOK
CrniocoOsl pazaeneHus cMmeceit https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2

5 <<I?8.3,Z[CHCHI/IC cﬁeceﬁ (ma mpumepe 1 bubmmorexa LOK

N https://m.edsoo.ru/ff0d28¢8
OYHCTKY TIOBAPECHHOMN COJIN)»
bu6mmoreka [JOK

6 AATOMBI H MOTICKYITEI ! https://m.edsoo.ru/ff0d2a6¢

7 XuMuYeCcKue dJICMEHTEL. 3HAKU 1 Bubnunorexa [JOK
(CMMBOJIBI) XUMHYECKUX 3JICMCHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie u cnoXkHBIE BELIECTBA 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJIIPHOE YICHUE 1 bubmorexa [OK

https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSHCTBA COCTaBa

10 BEIEeCTB. XUMUUecKas popmyra. | bubmuorexa [IOK
BaJleHTHOCTh aTOMOB XMMHYECKHX https://m.edsoo.ru/ff0d2ecac
JJIIEMEHTOB
OTHOCHUTEBbHAS aTOMHAs Macca.

11 OTHOCHUTEbHAS] MOJICKYJISIpHAS 1 bubmorexa LOK

https://m.edsoo.ru/ff0d323c
Macca

12 MaccoBast 10151 XUMHYISCKOTO 1 Bubnunoreka [JOK
JJIEMEHTA B COEAUHEHHHI https://m.edsoo.ru/ff0d350c

13 KomuuectBo BemecTBa. Modib. | bu6mmoreka [JOK
MomsipHast Mmacca https://m.edsoo.ru/ff0d5230

14 du3nUecKue U XUMUICCKUE | Bbubnunorexa [JOK
SABJICHUS. XMUMHUYECKas peaKus https://m.edsoo.ru/ff0d37fa

15 [IpusHaky u ycloBUs NPOTEKAHUS 1 Bbu6mmorexa LIOK
XUMHUYCCKUX PEaKIuit https://m.edsoo.ru/ff0d3al6

16 3aK0H COXpaHEHHS MacChl BEIIECTB. | bubmuorexa [IOK
XVMUUECKHE YpaBHCHUS https://m.edsoo.ru/ff0d3b88
BrIuncieHus KOIMYECTBA, MACChI BuGmorexa [IOK

17 BEIIIECTBA 10 YPaBHEHUSIM 1

XUMHUYECKUX pPeakinil

https://m.edsoo.ru/ff0d5708




Kiraccudukanus XuMIIecKux

18 peakuuii (CoenMHEHMS, Pa3I0KCHUS bubmmoreia OK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeneHusi, 0OMeHa)
M. B. JIoMoHOCOB — y4EHBII-
19 SHIMKJIOTICIHUCT. 060gmeHne u bubmmorexa OK
B https://m.edsoo.ru/ff0d40c4
CHUCTeMAaTH3alus 3HAHUH
KontponpHas padota Nel 1o Teme
20 <<BCH1peCTBa u PIZI/IMI/I‘-IeCKI/Ie bubmmorexa LOK
https://m.edsoo.ru/ff0d4290
peaKITIm
Bo3nyx — cmech razos. Cocrtas
21 Bo3;yy;a. Kucnopog — sneMeHT u bubmmorexa OK
https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
DOuznYeCcKue U XUMHUICCKUE
2 CBOICTBa KHCIIOpO/ia (PeaKIiu bubnmnoreka [JOK
okucnenus, ropeaune). Ilonstue 06 https://m.edsoo.ru/ff0d4614
OKCHIIaX
Crioco0ObI OIYYCHHS KHCIOPOa B
23 naboparopuun ZI npOMLImJIerHOI::TH. bubmmorexa HOK
https://m.edsoo.ru/ff0d497a
ITpumenenue kuciaopoaa
TerutoBoii 3¢ hekT XUMUISCKOH
24 peaKIIiy, TIOHATHE O bubmuorexa [IOK
TEPMOXUMHYECKOM YpaBHEHHH, https://m.edsoo.ru/ff0d4790
9K30- U YHJAOTEPMHUIECCKUX PEAKITHSIX
Tormmgo (HedTh, yroJib 1 METaH).
25 3arp;13HeIEHeq};o3;}]/§(a CIIOCOOBI Z:ro bubmorexa LOK
’ https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIICHHUS
[MpakTuueckas padora Ne 3 mo Teme
26 <<l?[0nyquHe u 2o6npaHHe bubmorexa [OK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJIa, M3YUCHHUE €TI0 CBOHCTBY
7 Bonopon — anemeHT u npocToe Bbu6mmoreka LIOK
BelecTBo. HaxokaeHue B mpupoe https://m.edsoo.ru/ff0d4dd0
DOuznYeCcKue U XUMHUICCKUE
28 cBoiicTBa Bogopona. [Ipumenenmne bubmorexa LOK
https://m.edsoo.ru/ff0d4dd0
BOZIOpOAA
29 [ToHsITHE O KHCTTOTaX M COMISAX bubmmoreia OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI OIyYCHHS BOJOPOA B bubmuoreka [IOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpaxTrueckas padota Ne 4 o Teme
31 «ﬁonyqeﬂne u io6npaHI/Ie bubamoreta LIOK
. https://m.edsoo.ru/ff0d4{42
BOJIOPOIa, U3YUCHHUE €TO CBOWCTBY
1 MossipHBIH 00BEM Ta30B. 3aKOH bubmuoreka [IOK
ABorazapo https://m.edsoo.ru/ff0d542¢
Brruncnenust 00€Ma, KonHYecTBa
33 BEIIIECTBA T'a3a M0 €T0 H3BECTHOMY bubmmorexa OK
. https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WA 00BEMY
Brruncnennst 006EMOB razoB 110 BuGmorexa LIOK
34 YPaBHEHUIO PEAKLIUHA HA OCHOBE

3aKOHAa 00BEMHBIX OTHOIIEHHUN ra30B

https://m.edsoo.ru/ff0d5708




DOU3NIECKUE U XUMHUISCKHUE

bub6mmoreka [JOK

35 CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanHui. [TonsaTue 06 Bbutnnorexa [JOK
WHAWKaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pacTBOpuUTEIS.

37 HacrlmmeHHbIe 1 HEHACHIIICHHBIE bu6mmoreka [JOK
pacTBOpBL. MaccoBast osst https://m.edsoo.ru/ff0d5b40
BEIICCTBA B PacTBOpE
[Ipaxtrueckast padora Ne 5 o Teme
«IIpuroToBneHne PacCTBOPOB C bubmuoreka [{OK

38 .. N .
ompeneéHHON MacCOBOM Aomei https://m.edsoo.ru/ff0d5Seba
PacTBOPEHHOT'O BEILIECTBAY

39 KouTtponbHas pabora Ne2 o teme bubmuorexa [IOK
«Kucnopon. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTas, KaccupuKanus, Bubnunorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydeHue u XMMUYECKUE CBOM

41 KI/?CH};TiIBI; OCHOBHLT)((: u S bubmorexa [OK

’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCUIOB

47 OCHOBaHUS: COCTaB, Bbutnnorexa [JOK
KJIaCCU(HUKAIMA, HOMEHKIIATYpa https://m.edsoo.ru/ff0d67ca

43 [Tomydyenune u XuMUIeCKHUe CBOMCTBA bubmuorexa [IOK
OCHOBaHUi https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocTaB, kaaccuduKaius, bu6mmoreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tomyuenue U XMMHYECKUE CBOMCTBA Bbu6mmoreka LIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpennme): HOMEHKIIATypa

46 CHOCOéBII) nzzmyq)eHm XI/IMI/I:Z(I?KI,/Ie bubmorexa LOK

N ’ https://m.edsoo.ru/00ad9474
CBOIiCTBa
[MpakTuueckas padora Ne 6.

47 Pemrenne skcriepuMeHTaTBHBIX bubmuoreka [IOK
3anad 1o TeMe «OCHOBHBIC KJIACChI https://m.edsoo.ru/00ad9b7¢c
HEOPTaHMYECKUX COCTUHCHUI
I'enerndeckast CBSI3b MEXK,

48 KJIacCaMHu HeopraHqucmiy bubmorexa LOK

N https://m.edsoo.ru/00ad9a50
COCTMHEHUI

49 O06001IeHIE U CHCTeMaTH3aIUs Bbutnuorexa [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
Konrponbsnas padora Ne3 o teme

50 "Oc;zBHHe KJII;CCLI bubmmorexa OK

o https://m.edsoo.ru/00ad9¢ela
HEOPTaHUYECKUX COCTUHCHUH
IlepBrie HOMBITKY KIACCHPHKALIMH
51 xpfl\lz)mq:mzx BJICMCHT(():]:. ?IOH}II’;II/IC o bubmorexa [OK
https://m.edsoo.ru/00ad9ffa
TPYMIIax CXOJHBIX JIEMEHTOB
[Tepuonnueckuii 3aK0H U
5) [Teprnonmnueckas cucrema bubmuorexa [IOK

XUMHUYECKUX 3eMeHToB [[. U.
MenneneeBa

https://m.edsoo.ru/00ada52c




bub6mmoreka [JOK

>3 TlepHoze!, rpymIl, MOArpYIITIb ! https://m.edsoo.ru/00ada52¢
54 Crpoenue atoMoB. COCTaB aTOMHBIX | bubnunoreka [JOK
saep. M3otomns https://m.edsoo.ru/00ada342
CrpoeHnue 37eKTPOHHBIX O60J‘IO‘ICKU BuGmorexa [[OK
55 aToMOB 3jieMeHTOB [lepuonnueckoit 1
https://m.edsoo.ru/00ada6be
cuctemsl /. 1. MenneneeBa
XapakTepucTHKa XMMHUYIECKOTO
56 3JIEMEHTA MO ero MOJIOKEHUIO B | bu6mmoreka [JOK
[epuoanueckoii cucteme . U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauueckoro 3akoHa
57 IUISL pa3BUTHUS HAYKU U TIPAKTHKH. J]. | bubmuorexa [IOK
U. MenneneeB — y4€Hblii, megaror https://m.edsoo.ru/00ada96e
U TPaXTaHUH
58 Bcepoccuiickast mpoBepouHast 1
pabota
59 HMoHHas xumudeckas CBS3b 1 bubmmorexa HOK
https://m.edsoo.ru/00adac34
o | meemme |
https://m.edsoo.ru/00adaab8
XUMHYECKask CBA3b
61 KoBaneHTHas HEMOJISIpHAS | bubmuoreka 1HOK
XUMUYECKas CBI3b https://m.edsoo.ru/00adaab9
62 CTeleHb OKUCTICHUS 1 bubmmoreia OK
https://m.edsoo.ru/00adae28
63 OKHUCIUTEILHO-BOCCTAHOBUTEIILHEBIC | bu6mmoreka [JOK
peakiuu https://m.edso0.ru/00adb076
bu6mmoreka [JOK
64 OKUCIHATETN ¥ BOCCTAHOBUTETH 1 hittps-/m.eds00.ru/00adb076
Kontponbnas padota Ne4 o teme
65 «CtpoeHne aroma. XuMHIeCKast | bubmuoreka [IOK
cBs3b» / Beepoccuiickas https://m.edsoo.ru/00adb486
poBepoyHas padboTa
66 PeszepsHelii ypok. O600mmeHue u 1 Bbu6mmoreka LIOK
CHUCTeMAaTH3alUs 3HAHUI https://m.edsoo.ru/00adb33¢c
67 PesepBHblit ypok. O000IICHHE U | bubmuoreka [{OK
CHCTEeMAaTH3al¥s 3HAaHUH https://m.edsoo.ru/00ad9cb2
68 PesepsHeiii ypok. O600mmeHue u | Bbu6mmorexa LIOK
CHUCTeMAaTH3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KosauuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoka Kont Mpaktn  AaTa uudpossie
n/n Bcero | poanmbie | ueckme u3ydyeHusi oOpa3oBaTe/ibHbIE
padoThI padoThI pecypcehl
ITepuoanueckuii 3akoH. [lepuoanueckas Bubnmnoreka [IOK
1 crcTeMa XMMHYecKuX semenTos [1. U. 1 https://m.edsoo.ru/00
Menneneena adb59%¢
3aKOHOMEPHOCTH B I3MECHEHUHU CBOMCTB Bubnunoreka [IOK
2 XUMUYECKHX DJIIEMEHTOB MEPBBIX TPEX 1 https://m.edso00.ru/00
TIEPHOIOB adb6b6
Knaccudukarus u HOMEHKIATypa Brbmmorera LIOK
3 HEOPIAHHMECKITX BIECT 1 https://m.edsoo.ru/00
adb7e2
Buabl XuMUYECKON CBS3HM M THIIBI buomiorexa LHOK
4 KPUCTAITIHECKHX PELIETOK 1 https://m.eds00.ru/00
adbac6
Kontponbnas padota Nel mo teme
5 «IloBTOpEeHME U yriTyOaeHUE 3HAHUH 1 1
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiaccay
Knaccudukaiiys XMuMUIeCKUX PEakiiui mo bubmiorexa [OK
6 e — 1 https://m.edsoo.ru/00
adbcb0
TlonsiTHE O CKOPOCTH XUMHUYECKOM Bubnunoreka [IOK
7 peakuuu. [ToHSATHE O TOMOTEHHBIX H 1 https://m.edsoo.ru/00
TETEPOTECHHBIX PEAKITUIX adbe9a
[TonsITHE O XUMHYECKOM PaBHOBECHHU.
®DakTOpHI, BIUSIONINE HaIZKOpOCTB Bubmiorexa LIOK
8 . 1 https://m.edsoo.ru/00
XUMHYECKOHN PeakIui U MOJI0KESHUES 2de)Sc
XUMHUYECKOTO PaBHOBECHS -
bubmuorexa IIOK
OKHCIUTETHLHO-BOCCTAHOBUTEIHHBIC
9 S— 1 https://m.eds00.ru/00
adcade
Teopus 2IEKTPOTUTHIECKON Bubnmnorexa [{OK
10 nqucconnaiuy. CHabHBIE U c1a0ble 1 https://m.eds00.ru/00
JNEKTPOJIUTHI adcd68
bubmuorexa IIOK
11 Wonnble ypaBHEHHS peaKIuid 1 https://m.edsoo.ru/00
add448
XUMHUYECKHE CBONCTBA KUCIIOT 1 bubmuorexa IJOK
12 OCHOBaHHUH B CBETE MPEACTaBICHUH 00 1 https://m.edso00.ru/00
JIEKTPOIUTHICCKOMN TUCCOITHAITII add5d8
XuMHYECKHEe CBONCTBA COJIEH B CBETE bubmuorexa IIOK
13 MPEICTABICHUH 00 JCKTPOIUTHUECKON 1 https://m.edso00.ru/00
JIUCCOLAALAN add8b2
bubmuorexa IIOK
14 [TonsiTHe 0 TUAPOIU3E COJICH 1 https://m.eds00.ru/00

add9d4




bubmuorexa IIOK

15 O0o0mIeHne U ccTeMaTU3aIs 3HAHUN https://m.edsoo.ru/00
addd12
bubmuorexa IIOK
16 g{iii;?;gﬁ::ﬂiﬁ?iiﬁaL'»«PeHIEHHe https://m.edso00.ru/00
addbfa
Kontponbnas padora Ne2 1o Teme Bubnroreka [IOK
17 «DNEKTPOTUTHYECKAS TUCCOIIHAITHSI. https://m.edsoo.ru/00
XUMHYECKHE PEaKINH B PACTBOPAX) addecO
OO01mas XxapaKkTepUCTHKA TaJOTCHOB., bubmorexa LIOK
18 XUMHYECKHE CBOMCTBA Ha IPUMEPE XJIopa hitps://m.edsoo.ru/00
addfe2
XnopoBopopon. ConstHast KUCIOTA, Bubnmoreka [IOK
19 XMUMHYECKHE CBOMCTBA, IMOJTyYeHNUE, https://m.edsoo.ru/00
MIPUMEHEHUE adel04
[Ipaktryeckas padota Ne 2 o Teme Bubmumoreka [TOK
20 «[lomyuyeHne CONAHON KUCIIOTHI, U3yUCHUE https://m.edso00.ru/00
e€ CBOHCTBY ade348
Breruucienus mo ypaBHEHUAM Bubnunoreka [IOK
21 XUMHAYECKHUX PEaKLUH, eCIi OAUH U3 https://m.edso00.ru/00
pearcHTOB JaH B N30BITKE ade488
2 OO0mast xapakTepucTHKa 2IeMeHTOB VIA- ﬁ;:iiﬁjii‘or}é 100
FPyHIH ade64a
ANnoTponHbie MOJU(PHUKALIUK CEPEL. Bubmumoreka [TOK
23 HaxoxneHue cepsl U €€ COeTMHEHU B https://m.edso0.ru/00
npupoje. XUMUYECKUE CBOMCTBA CEPhI ade64a
CepoBomopo, CTpoeHue, Pu3ndecKkue u Bubmiorexa LIOK
24 . https://m.edso00.ru/00
XUMHUYECKHUE CBOWCTBA 2de802
Oxkcunpl cepbl. CepHast KUCIIOTA, Bubnroreka [IOK
25 (u3nveckne 1 XUMHUUECKHE CBOUCTBA, https://m.edso00.ru/00
MIpUMEHEHNE adea28
XUMHUUECKHIE PEaKIINH, JekKAaIUe B
OCHOBE IPOMBIIIIEHHOTO CIoc00a Bubnunoreka [IOK
26 MOJTYYCHUS] CEPHOI KHCIIOTHI. https://m.edso00.ru/00
XUMHYeCKOe 3arpsi3HCHUE OKPYIKAOIICH adec8a
Cpelbl COeTUHEHUSIMH CEPBI
Brruucienue MaccoBoi 10JIM BBIXOJa Bubmiorexa LIOK
27 HpOAYKTa peaKi https://m.edso00.ru/00
adec8a
O011as XapakTepUCTHKA 3JICMEHTOB VA- BuGmorexa LOK
)3 rpynmbl. A30T, pacClipOCTpaHCHHE B hitps-//m.edsoo.rw/00
HpPIPOI[C, (du3nuecKue 1 XUMHYCCKHE adecab
CBOHCTBa
AmMuaxk, ero puzndeckue 1 XUMUIECKHE bubamorexa LIOK
29 ’ https://m.edsoo.ru/00

CBOﬁCTBa, MOJIYy4YCHUC U ITPUMCHCHUC

adf004




[Ipaktryeckas padota Ne 3 o Teme

bubmuorexa IIOK

30 «Ilony4yeHre amMmmMuaKka, U3y4eHHE €ro https://m.eds00.ru/00
CBOMCTB» adf180
A 5 d Bubnmnoreka [IOK
30THAsl KUCIIOTA, e€ pu3uyeckre U
31 HMIECKHe CROMCTRA https://m.edsoo.ru/00
adf306
Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHUS B KAUE€CTBE MUHEPAJIBHBIX Bubmumoreka [TOK
32 ynoOpeHuit. XuMU4ecKoe 3arps3HeHue https://m.eds00.ru/00
OKPY’KaFOIIEeH CPeIbl COCTUHEHUSIMHA adf518
aszoTa
®docdop. Oxcun hocdopa (V) u Bubnmnoreka [IOK
33 dhocdopHas kucioTa, GU3NIECKUE U https://m.edso0.ru/00
XUMUYECKHUE CBOMCTBA, OTyUCHUE adf68a
Hcnonk3zoBanue gochaToB B kKauecTBe Bubnmnorexa [IOK
34 MUHEpAIbHBIX yI0OpeHuil. 3arps3HeHne https://m.edso00.ru/00
IPUPOIHOU cpesl hocharaMu adfc20
v Bubmoreka [TOK
TJIEPOJI, PaCIPOCTPAHCHUE B IIPUPOJIC
35 POZ, Pactipoctp Iv) POAE, https://m.edso0.ru/00
(u3nvecKkre U XUMHUYECKUE CBOWCTBA
adfd9c
Oxcunbl yriteposa, ux pusndeckue u
JibL YIIIep Hv ¢ Bubnmnorexa [IOK
XUMHYECKHE CBOMCTBA. DKOIOTHIECKUE
36 https://m.edsoo.ru/00
MPOOJIEMBI, CBSI3aHHEIE C OKCHIOM
adfebe
yraepoaa (IV)
bubmuorexa IIOK
37 YronpHas KHCIIOTa U €€ COMN https://m.edsoo.ru/00
ae006¢c
IIpakTudeckas pabota Ne 4 o Teme
HI_I[) P bubmmoteka IIOK
ONTyYCHHUE YTIICKHUCIIOTO ra3a.
38 y s https://m.edsoo.ru/00
KauecTBeHHas peakiusi Ha KapOoHAT-
" ac027e
WOH
ITepBOHaYabHbIC IOHATHSA 00 Bubnroreka [IOK
39 OpPraHMYECKUX BEIIECTBAaX KakK O https://m.eds00.ru/00
COCIMHECHUSIX yraepoaa ae054e
bubmuorexa IIOK
40 KpeMHuii u ero coequHeHUs https://m.eds00.ru/00
ac080a
IIpakTrnueckas padora Ne 5. Perienne
P p bubmuorexa IJOK
IKCIICPUMEHTAITLHBIX 337124 10 TEME
41 p . g https://m.edsoo.ru/00
«BaxHeiine HeMeTallTbl U HX
ac0bf2
COCITUHCHUS
KonTponbhas pabora Ne3 o Teme bubmuorexa IIOK
42 «Baxxueiiime HeMeTaIbl U UX https://m.edsoo.ru/00
COETUHEHU S ae0ell
OO0mast XxapakTeprCTUKa XUMUIESCKHX
3JIEMEHTOB — METAJI0B. MeTaiinyeckas Bubnmoreka [IOK
43 CBSI3b U METAJUIMYECKAs KPUCTaIInIeCcKast https://m.eds00.ru/00

peméTtka. du3nyeckue CBONCTBA
METaJIJIOB

acl03¢




XHUMHUYECKHE CBOMCTBA METAJLIOB.

bubmuorexa IIOK

44 DJIEKTPOXUMHUYCCKHUI Psijl HAITPSDKEHUIH https://m.eds00.ru/00
MECTaJIJIOB acll56
OO6I1He crmocoOb! MOJYyYCHUS METaJLIOB.
CHJ]'-IuaBBI. BLI‘{I/ICIICHI/IZI,LI'IO YpPaBHEHUSIM bubmiorexa [OK
45 . https://m.edsoo0.ru/00
XUMHUYECKUX PEaKIUi, €CIIN OJIUH U3 ae1156
PEareHTOB COICPIKUT MPUMECH —
bubmuoreka IIOK
46 [ToHsITHE O KOPPO3UHU METALIOB https://m.eds00.ru/00
ael278
bubmuorexa IIOK
47 I1lenoYHbIC METATIIBI https://m.edsoo.ru/00
ael4b2
bubmuorexa IIOK
48 OKcHIBI U TUAPOKCHUIBI HATPUS U KaJTHS https://m.edsoo.ru/00
acl4b2
. Bubmmoreka [TOK
49 H_[eJ'IO‘leBeMeJH:HLIe METaJUIbI — KaJIbLMMA hitps://m.cdsoo.rw/00
M Marsui ae1508
bubmuorexa IIOK
50 Baxneiiime coeTMHEHHS KaIbIV https://m.edsoo.ru/00
ael5e8
51 O60011IeHEe U CHCTEMATH3AIMS 3HAHU
JKEcTkoCTh BOJIBI U CITOCOOBI €€ bubmiorexa [OK
52 - https://m.edsoo.ru/00
acl1886
IIpakTudeckas pabora Ne 6 o reme Bubnroreka [IOK
53 "YKECTKOCTh BOJBI K METOMBI €& https://m.eds00.ru/00
ycTpaHeHus" aclae8
bubmuoreka IIOK
54 ATFOMUHHI https://m.edsoo.ru/00
aelc64
AmMoTepHbIe CBOMCTBA OKCHIA U Bubmiorexa LIOK
55 https://m.edsoo.ru/00
THIPOKCHU/IA aelc6a
bubmuorexa IIOK
56 Keneso https://m.eds00.ru/00
acl1d86
Oxcunsl, TUAPOKCUABI 1 coiu xenesa (1) butmorexa IOK
57 1 senesa (IIT) https://m.edsoo.ru/00
ae35e6
58 O6o001IeHre U CHCTeMaTH3aIUs 3HAHUI
[Ipaktnyeckas padota Ne 7. Pemenue Butmorexa LIOK
59 3KCHCpPIE/ICHT3JIBHBIX 3a/1a4 110 TeMe hitps://m.edsoo.ru/00
«BaskHelIIe MeTalIbl U X
ae3de8
COEIMHEHHMSI
Breruucienus mo ypaBHEHUAM Bubnunoreka [IOK
60 XUMHUYECKUX PEaKIUil, €CIIN OJIUH U3 https://m.eds00.ru/00

PpCarcHToB 1aH B HM30BITKE UITH COACPIKUT

ael750




npuMecHy. BeraucneHnust MaccoBoi 1onu
BBIXOJIa TIPOAYKTA PEaAKIIHH

61 O00011IeHNE ¥ CUCTEMATH3ALUA 3HAHUI 1
Kontponbnas padora Ned mmo Teme
62 «Baxxueinme MeTabl 1 UX 1
COEIUHEHUS
BemecTBa 1 Matepuaibl B IOBCEIHEBHON bubmorexa [OK
63 H p a 1 https://m.edso0.ru/00
SKM3HH 4EJI0BEKa
ae3150
X €CKoe 3arpsi3HEHUE O aroniei bubmorexa [OK
AMUYECK SI3HEHHE OK 374
64 CDeILL P pysaiott 1 https://m.edsoo.ru/00
peA ae4270
Poiie X¥MUH B pELIEHHH DKOJIOTMYECKUX bubmmorexa [OK
65 I p 1 https://m.edsoo.ru/00
P ae4270
PesepsHblil ypok. O0001IEHHE T butmorexa OK
66 p Ypox. 1]1 1 https://m.edsoo.ru/00
cHCTEMaTHU3alHs 3HAaHUI
ae0dOa
bubmuorexa IIOK
P 5 .
67 CICPBIbI YPOK 06061]1 cHe 1 1 https://m.edsoo.ru/00
CUCTEMAaTU3aLNs 3HAaHUMI
adb33c
bubmuorexa IIOK
P 7 . 00600
68 C3CPBHBIH YPOK ODIICHHE H 1 https://m.edsoo.ru/00

CHUCTCMAaTHU3alsA 3HAHUH

ad9cb2

OBUIEE KOJIMYECTBO YACOB I10
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YYEBHO-METO/JMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MMPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

METOANUYECKHUE MATEPHUAJIBI UIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET






