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HHOACHUTEJIBbHAA 3AIINCKA

[IporpamMma 1o XMMHM Ha YpOBHE OCHOBHOT'O 00IIEro 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yiabTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOM IpPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npeactaBieHHbIX B @I'OC OO0, a Takxke Ha OCHOBe (QenepaabHON
paboueil mporpaMMbl BOCIIMTAHUS U C YYETOM KOHLEIIHUHU MPEnoJaBaHusl yueOHOro mpeamera
«Xumus» B 00pazoBaTenbHbIX opranuszanusax Poccuiickoit denepannu.

[Iporpamma no xuMuum JIa€T MpeACTaBICHHE O ILENsAX, oOmel cTpareruu oOydeHus,
BOCIIUTaHHUS W Pa3BUTHA OOYyYaroIIUXCS CpPEACTBAMU YUEOHOTO TIpeaMeTa, YCTaHABIMBAET
00s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpeyCMaTpUBAeT paclpe/iesieHue ero mo Kjiaccam u
CTPYKTYpUpPOBaHHUE I10 pa3zesiaM U TeMaM IIPOrpaMMBbl [0 XUMHUHU, ONPEIEISIET KOJINYECTBEHHBIE
U KAauyeCTBEHHBIE XapaKTEPUCTUKH COJEP)KAHUA, PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTD
U3Y4YEHUS XUMHUU C Y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKH y4eOHOTO
Ipoliecca, BO3pacTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeensieT BO3MOXKHOCTH IpeaAMeTa Jis
peanu3anuy TpeOOBaHUI K pe3yabTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTEIbHOM IpOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00111er0 00pa30BaHus, a Takke TpeOOBaHUN K pe3ysabTaTaM 00yYeHHUs XUMHUU
Ha YpOBHE LeJell u3ydeHHs NpeIMeTa U OCHOBHBIX BHJOB yue€OHO-TIO3HABATEIbHOU
JeSTEIbHOCTH 00y4aroIIerocs 0 OCBOCHUIO y4EOHOT0 COEPIKAHUSL.

PabGouass mporpamMma cocTaBjlieHa C Y4Y€TOM aBTOPCKOM MporpamMmbl MO XUMHUHU: XHUMHUS.
Ilpumepnsie paboume nporpammsbl. Ilpenmernas nunus yuebnukoB O.C. I'aGpuensna, W.T.
OctpoymoBa,C.A. CrnankoBa. 8-9xmaccel :yde0. mocobue mjis 001meoopa3oBaT. opraHu3anuii /
0O.C. T'abpuensn, C.A. CnaakoB -Mocksa.: [Ipocsemnienue, 2019.-80 c.
B cBsa3u ¢ orkpeiteM Jgerckoro TexHomapka «lIIKoJIbHBIH KBaHTOPUYM» U OCHAIIEHHEM
o011eo0pa3oBaTeNpHON OpraHU3alui 00OPYJIOBaHHEM, CPEICTBAaMU OOYUEHUS M BOCTIHTAHUS
BHECEHbl M3MEHEHHSI B COJEpKaHHE TeM YPOKOB B YacTH IPOBEIEHHUS NMPAKTUYECKUX padoT,
7a00paTOPHBIX  ONBITOB W JEMOHCTPAIIMOHHBIX OKCIIEPUMEHTOB €  HCIIOJIB30BAHUEM
pexomMeHaanuii Metoaudeckoro nocodus. (Peanuzanus oOpa3zoBaTeNbHBIX IPOrpaMM MO XUMHHU
C HCIIOJIb30BAaHHEM O00OpYIOBaHMs JAeTCKOoro TexHomapka «lIIKOJIbHBIA KBaHTOPUYM).
Metoauueckoe nmocodue. - I1. U. becnanoB M.B. [lopodees, Mocksa, 2021 1. )

3HaHUe XUMHH CIYXKUT OCHOBOU 1151 (GOPMUPOBAHHS MUPOBO33PEHUS 00YUaIOIIEerocs, ero
MIPEICTABICHUH O MaTEpUAIbHOM €MHCTBE MUPA, BaXKHYIO POJIb UTPAIOT (OPMUPYEMbIE XUMHEN
MIPEICTABICHHUS O B3aUMONPEBPALICHUAX YHEPTUU U 00 SBOJIIOLIMU BEUIECTB B MPUPOAE, O MyTAX
pelieHust TiI00albHBIX MpOOJIEeM YCTOHYMBOIO pa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOM,
HHEPreTUYECKOH, MUIIEBOM U SKOJOTHUECKON 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHECHUSI.

B ycnoBusix Bo3pacTaromero 3HA4€HUS XUMHMHM B JKU3HM OOILIECTBA CYLIECTBEHHO
MOBBICHJIACh POJIb XUMHUECKOT0 00pa3oBaHus. B rutane conuanuzanyy OHO SBISETCS OJHUM U3
ycI0BUN (POPMHUPOBAHUS UHTEIIEKTAa IMYHOCTU U TAPMOHUYHOI'O €€ Pa3BUTHS.

CoBpeMEHHOMY 4EJIOBEKY XMMMUYECKHE 3HAHUS HEOOXOAMMBI i1 NIPHUOOpETEHMS
OOIIEKYJIBTYPHOI'O YPOBHS, MO3BOJIAIONIETO YBEPEHHO TPYAMTHCS B COLMYME M OTBETCTBEHHO
y4acTBOBaTh B MHOT00Opa3HOW >KM3HM OOIIECTBA, Ui OCO3HAHHS BaXHOCTH Pa3yMHOTO
OTHOILEHUS K CBOEMY 3JIOPOBBIO M 3I0POBBIO APYTHX, K OKPYXKalOUIEH MPUPOJHON cpere, I
IPaMOTHOIO TIOBEJEHUS IIPU UCIOIb30BAaHUM PA3IIMYHBIX MAaTEPUATIOB U XMMHUECKHUX BEILECTB B
MTOBCETHEBHOM KU3HMU.

Xummuueckoe o0pa3oBaHHE B OCHOBHOW IIKOJIE SBISICTCS 0a30BBIM IO OTHOIICHHIO K
cucTeMe 00Iero Xumuyeckoro oopasopanus. [103ToMy Ha COOTBETCTBYIOIIEM €MY YPOBHE OHO
pearm3yeT NpUCYIIHEe O0IEeMy XMMHUYECKOMY OOpa30oBaHMIO KIIOYEBBIE HEHHOCTH, KOTOpPHIE
OTPaXKalOT TOCYNapCTBEHHbIE, OOILIECTBEHHbIE U WHIUBUIYaJbHbIE MOTPEOHOCTH. OTUM
OTIpeNIeNAeTCsl CYIIHOCTh OOMIeH CTpaTernu oOy4YeHHs, BOCIIUTAHHUS U Pa3BUTHS OOYJaIOLIHXCS
CpeICcTBaMuU y4eOHOTr0 mpeaMeTa « XUMHUS.

N3ydenue xumuu:



CHOCOOCTBYET peaju3allid BO3MOXHOCTEW sl caMopa3BUTHS U (OpPMHUPOBAHUS
KYJIbTYpPbI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS! U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromumxcs,
HaBBIKOB  HMX  CaMOCTOSITEIbHOM  y4yeOHOM  JAESITENbHOCTH, OKCHEPUMEHTANbHBIX U
UCCIIEZIOBATENIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B TIIOBCEJHEBHOW JKM3HH, TaK U B
npo¢eCcCUOHATBHON JEATETLHOCTH;

3HAaKOMHUT CO CIEUU(UKON HAYYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IVIs1/1a HA €JUHCTBO MPHUPOJIbI U YEJIOBEKA, ABISETCS OTBETCTBEHHBIM 3TarioM B ()OPMHUPOBAHUU
€CTECTBEHHO-HAYUYHOW I'PaMOTHOCTH 00YJatOINXCs;

CHocOOCTBYET (POPMUPOBAHHMIO LEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHUSM, K TPHUPOJIE, K 4YEJIOBEKY, BHOCHUT CBOHl BKJIaJ] B SKOJOTMYECKOe OOpazoBaHHE
0o0ydJaronmxcs.

JlaHHbIe HampaBieHUs B OOYYEHHH XMMHU OOECIEUMBAIOTCS CIEIU(PUKON COaepKaHUs
y4eOHOro mpeAMeTa, KOTOPBIM SABISETCS TMEJarorndeckd aJalTUPOBAaHHBIM OTPAKEHUEM
0a30BOIf HAYKW XUMHUU HA ONPEICIEHHOM dTare e€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOIO 0OILIEro 00Opa3oBaHHUsS OPUEHTHPOBAH Ha OCBOCHHE
00y4aromuMHCs CUCTEMBI NTEPBOHAYATIBHBIX TOHATHI XUMUHU, OCHOB HEOPTaHMYECKONH XUMHH U
HEKOTOPBIX OTAEJIBHBIX 3HAYUMBIX IIOHATUN OPTraHUYECKON XUMUHU.

CrpykTypa comepkaHUsl MPOrpaMMbl 10 XUMHH C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOTO
noaxona k e€ msydeHuro. CopeprkaHUE CKIAABIBACTCS M3 CUCTEMBI IOHATHH O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CHCTEMbl MOHATUH O XUMHUYEeCKOW peakuuu. OO€ 3T CUCTEMBI
CTPYKTYPHO OpPraHW30BaHbl MO INPUHIUIY IOCIEJOBATEIBHOIO Pa3BUTHsA 3HAHMNA Ha OCHOBE
TEOPETHYECKUX NPEACTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoanueckoro 3akona /[. 1. MeHeneeBa Kak OCHOBHOTO 3aKOHA XUMHH;

— Y4YEHMsI O CTPOCHUH aTOMa U XMMHYECKOH CBS3H;

— IPEJCTaBICHUN 00 AJIEKTPOIUTHUECKON TUCCOMAIIH BEILIECTB B pAaCTBOPAX.

TeopeTnueckne 3HaHUS pAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYyYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCIEJOBATEILHO OT OJIHOTO YPOBHS K JIPyromy,
BBINOJIHASA (YHKUHUU OOBSICHEHUS M MPOTHO3UPOBAHMS CBOMCTB, CTPOEHHSI U BO3MOXKHOCTEH
MIPaKTUYECKOro MPUMEHEHUS U MOJTyYEHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mnporpaMmbl MO XHMHUH CHOCOOCTBYET (POPMHUPOBAHUIO IPEICTaBICHUS O
XUMUYECKON COCTAaBISIOIIEH HAYYHOW KapTUHBI MHUpAa B JIOTHKE €€ CHUCTEMHOM IIPUPOJBI,
LIEHHOCTHOT'O OTHOIIEHUS K HAYyYHOMY 3HAHHIO U METOAAM MO3HAaHUA B Hayke. M3ydueHue xumun
MPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUH U3 pPaHEe M3YyYCHHBIX YUEOHBIX MPEAMETOB:
«Oxkpyxaromuit Mup», «bruonorus. 5-7 knacce» u «Pusuka. 7 Kiaacey.

[Ipu u3yyeHnn XUuMUM NPOUCXOAUT (HOPMHUPOBAHUE 3HAHUI OCHOB XUMHUECKON HAYKHU KaK
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, PAKTUUYECKOI NEATEIbHOCTH YeJIOBeKa U KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOH KyJbTYpbI. 3ajada y4eOHOro mpeaMera COCTOMT B (pOpMUPOBaHUU
CHUCTEMBbl XMMHYECKUX 3HAHUN — BaXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETHYECKUX
IIOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MMPOBO33PEHUECKOr0 XapakTepa, s3blka HayKd, B
NpUOOLICHUN K HAYYHBIM METOJIaM IO3HAHMS MPH U3YYE€HUH BEIECTB U XMMUYECKHUX PEaKLuil, B
(GOpMHpPOBAaHMM U pa3BUTHM [103HABATEIbHBIX YMEHMH M HX IPUMEHEHUHM B Yy4eOHO-
MIO3HABATENBHON M yueOHO-HCCIIEeI0BATEIbCKOM JEATEIbHOCTH, OCBOCHUU IPaBUJI 0€30MacHOrOo
o0pallleHHs C BEIECTBAMU B IIOBCEAHEBHON XKU3HH.

[lpyn M3ydYeHMH XMMUU Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHHS Ba)XHOE 3HAUYECHUE
proOpeNn Takue e, Kak:

— (hopMHUpPOBaHHE MHTEIUIEKTYaJbHO PAa3BUTOM JMYHOCTH, TOTOBOM K caMOOOpa30BAHUIO,
COTPY/HUYECTBY, CAMOCTOSITCJIbBHOMY IPHHATUIO PpEIIeHUH, CHOCOOHOM aianTHpOBaThCS K
OBICTPO MEHSIOMIMMCS YCIIOBHSIM KH3HH;



— HaNpaBJICHHOCTh OOYYEHHs Ha CHUCTEMaTHYecKoe MpuoOIeHne oOydaromuxcs K
CaMOCTOSITCIIGHOM ~ TMO3HABATCIIBHOH  JIEATEIBHOCTH,  HAyYHBIM  METOJaM  IO3HAHWUS,
(hOpMUPYIOIIUM MOTHBAIIHUIO U PA3BUTUE CTIOCOOHOCTEH K XUMUM;

— ofecrnedyeHre YCJIOBUN, CHOCOOCTBYIOUIMX MPHUOOPETEHHIO OOYYalOIIMMUCS OIIbITa
pa3HOOOpa3HOW AESITeNbHOCTH, TMO3HAHUS M CAMOTIO3HAHUS, KIFOYEBBIX HABBIKOB (KIFOYEBBIX
KOMITETSHITHH ), UMEIOIINX YHUBEPCATbHOE 3HAUCHHE SIS PA3IMYHBIX BUIOB JIEATSIHHOCTH,

— ¢gopmupoBanue o601mel GyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
YHclie YMEHHH OOBSCHATH M OLICHUBATDH SIBICHUS OKPYKAIOLIETO MHUpa, UCMOJIb3ysd 3HAHUS U
OTBIT, TIOJNIYYCHHBIC MPH W3YYCHUH XUMHUHU, MPUMEHATh HMX TPU PEIICHUH MpodiIeM B
MOBCEAHEBHOM KM3HU U TPYAOBOM JAEATEIBHOCTH;

— ¢opmupoBaHue y 00YJIaAOIIUXCS TYMAHUCTUYECKUX OTHOIICHHH, TOHUMAaHUS IICHHOCTH
XUMHUYECKUX 3HaHWM A1 BBIPAOOTKU SKOJOTHYECKHU LeJecoo0pa3HOro MOBEeACHUsS B OBITY U
TPYIOBOM JEATEIBHOCTH B LESAX COXPAHEHHS CBOETO 340POBbS M OKPYXKAIOWIEH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTHBALIMHU K O0YYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCTIUTAHUIO
Ha OCHOBE YCBOGHHUSI OOIIEUYETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npouiIs ¥ HAMPaBICHHOCTH JaTbHEHIIEro o0 yueHusl.

OO1iee yucino 4acoB, OTBEAEHHBIX AJIA M3y4EHHs] XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisieT 136 yacoB: B 8 kimacce — 68 gacoB (2 gaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEZCIIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHbIEe XUMHYECKHE TOHATHSA

IIpenmer xumuu. Posb XMMHM B JXKHM3HM uelnoBeKa. XHMHs B CHCTEME HayK. Tema u
BemecTBa. duU3MUEcKHe CBOMCTBAa BemIeCTB. ArperaTHoe cocTosHue BemiecTB. lloHsTue o
METO/1aX MO3HAHUS B XUMHH. YHCThIC BemecTBa 1 cMecu. CriocoObl pa3aesieHUs] CMECEH.

ATOMBI ¥ MOJEKYNbl. XHUMHYECKHE 3JIeMEHTbl. CHMBOJIBI XUMHUYECKHX DJIEMEHTOB.
[IpocTeie U cil0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XUMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOcTaBa BellecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHas
Macca. MaccoBas J10J1s1 XUMHYECKOTO 3JIEMEHTA B COEUHEHUU.

KommnuectBo BemectBa. Monbs. MonsipHasg macca. B3anmoCBsA3b KOJIMYECTBA, MAcChl U
YHclia CTPYKTYPHBIX €IMHUIL BeriecTBa. Pacu€Tsl mo opMmynaM XMMHUUYECKUX COCTUHEHHH.

®usnyeckue U XMMHUYECKHUE SIBICHUS. XUMUYECKas peakiuss U €€ INpU3HAKU. 3aKOH
COXpaHEHMs MAacCChl BeIIeCTB. XUMHUEcCKHe ypaBHeHUsA. Kinaccupukanyus XuMHUUECKUX PEaKIHii
(coenuHeHMS, Pa3I0KEHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHYECKOW TMOCYIOW, MpaBWIaMu pabOTHI B J1a0OpaTopuu W MpHEMaMU
oOpaieHuss ¢ 1abopaTOpHBIM OOOpYIOBAHUEM, M3YYEHHE U OINUCaHuEe (U3NYECKUX CBOMCTB
00pa3Ii0B HEOPraHUYECKUX BEIIECTB, HAOM0IeHne (hu3ndecKuX (TIaBJICHUE BOCKA, TAsHUE JIBJIA,
pacTHpaHue caxapa B CTyIKe, KHTIEHHE M KOHJIEHCAIUs BOJbI) U XUMHUYECKHX (TOpeHHEe CBEYH,
MIPOKAJIMBaHNUE MEJHON MPOBOJIOKH, B3aUMOJEHCTBUE MeJla C KHCIOTOMN) sIBJIEHUH, HaOII01eHNnE
UM ONHCAaHHWE TPU3HAKOB TMPOTEKAHWA XHUMHUYECKUX peakuuid (pa3jioxeHue caxapa,
B3aUMMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOpHUIOM Oapus, pasinoxkeHue ruapokcuaa menu (1) npu
HarpeBaHWH, B3aWMOAeicTBHe jxene3a ¢ pactBopoMm comu menu (ll), mzydenme cmocoboB
paszienieHus cMeced: ¢ IMOMOIIbI0 MarHura, (UIbTPOBAHME, BbIIApPUBAHME, IUCTUILISLIMS,
xpomaTtorpadusi, TpPOBEIEHHWE OYUCTKA TOBAPEHHOW coONM, HAONIONEHHE U OINHCaHUE
pe3yJIbTaTOB MPOBEJIEHUS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAacChl, CO3/IaHHE
MoJieiel MOJIEKYI (I1apOCTEePKHEBBIX).

BasHeiiluue npeacrtaBuTe/ M HEOPraHMYECKUX BelleCTB

Boznyx — cmech rasos. CocraB Bo3gyxa. Kuciaopon — 37I€MEHT M IIPOCTOE BEIIECTBO.
HaxoxneHnue kucinopoja B mpupoje, Gpu3ndeckue U XMMUYECKHUE CBOWCTBA (peakluy TOPEeHHUs).
Oxcunpl. Ilpumenenue kuciaopoga. CrocoObl THOJTy4eHHUs KHCIOpoAa B JIabOpaTopuu U
npoMblnuieHHOCTH. KpyroBopot kuciopoaa B npupone. O30H — auioTpomnHasi MOAU(pUKALUs
KHCIIOPOA.

TeroBoil 3¢pdekT XUMHUECKONW peakluH, TEePMOXUMHUYECKHE YpaBHEHHs, 3K30- U
SHAOTEPMHUYECKHE pEaKUUU. TOIIMBO: Yroib M MeTaH. 3arpsA3HEHHME BO3/yXa, YCHICHHUE
MapHUKOBOTO (P dekTa, pazpyiieHne 030HOBOTO CIIOS.

Bonopon — »anemeHT M mpocroe BemecTBo. HaxokneHue Boaopona B NPUPOZE,
(u3nueckue u XUMHUYECKUe CBOWCTBA, MPUMEHEHHUE, CIIOCO0BI MmostydeHus. Kuciorsl u comu.

MossipHblii 00bEM ra30B. Pacu€Thl 10 XUMHUYECKUM YPaBHEHHSIM.

®dusznyeckue cBoOMcTBa BoIbl. Boma kak pactBoputenb. PactBopbl. HackimeHnuele u
HEHACBILLEHHbIE PAacTBOpPbl. PacTBOpUMOCTH BellecTB B Boje. MaccoBas 10Ji1 BEIIECTBA B
pactBope. XUMHUYECKHE CBOMCTBA BOjAbl. OcHOBaHUA. Poiib pacTBOpOB B MPUPOJE U B KU3HU
yesoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHHE NPUPOAHBIX BoJA. OXpaHa M OUYMCTKA
MIPUPOJIHBIX BOJ.

Knaccudukanus nHeopranmueckux coenuHeHuid. Oxcunbl. Knaccuduxanus OKCHIOB:
cosieoOpa3yrolire (OCHOBHBIC, KHCIIOTHBIE, aM(OTepHBIC) U Hecosieoopasyomue. HomeHknaTypa
oKkcu10B. DU3NUECKUE U XUMUYECKUE CBOMCTBA OKCHUIOB. [lonydyeHue okCuaoB.



OcHoBanus. Krnaccudukanuss ocHOBaHMN: MIETOYM W HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknatypa ocHoBanmii. duznueckne W XHUMUYECKHE CBOWCTBA OCHOBaHWU. [lomydenue
OCHOBaHM.

Kucnorel. Knaccudukanus xkucnor. Homenknatypa kucinor. Ou3ndeckne U XUMHUUECKUE
cBoiicTBa KUCHoT. P aktuBHocTn MetauioB H. H. bekerosa. [lonydyeHnue kucnor.

Comu. Homenknarypa coneil. @uzndeckne U XUMUYECKUE CBOWCTBa cosel. Ilomyuenue
COJIEN.

I'eneTnyeckas cBsI3b MEXKy KJIacCaMU HEOPTraHUYECKHUX COCTMHEHHM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpEJEICHUE COJIepKaHUs KHCIOpOAa B BO3/yXe, MOJydeHue, cooupaHue,
pacro3HaBaHUE U HM3yYEHHE CBOMCTB KHUCIOPOJa, HAOIIOJEHHWE B3aUMOJCHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HHUKHOBEHHS U MpEKpaIleHHus TopeHus (moxapa), 03HAaKOMIIEHHUE C
oOpa3liaMi OKCHJIOB U ONHCAHWE WX CBOMCTB, MONTYy4YeHUE, COOMpaHUE, PACIO3HABAHUE U
H3yYeHHE CBOWMCTB BoopoAa (ropeHue), B3ammojeiicTBue Bomopoma ¢ okcumom wmeau (1)
(BO3MOKHO HCIIOIH30BAHKE BHICOMATEPHUAIOB), HAOIOJEHUE 00PA3I[OB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHUE OCOOEHHOCTEH pPacTBOPEHUS BEIIECTB C Pa3jIMYHON PAacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIEH pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOJABI C MeTallaMH (HaTpueM M KajbIleM) (BO3MOXXHO HCHOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIEIOBAaHHE OOPa3IOB HEOPTAaHWYCCKUX BEIICCTB PA3TMYHBIX KIIACCOB,
HaONII0/IeHNe M3MEHEHHs] OKpPAacKd WHIUKATOPOB B PACTBOPAX KHUCIOT U IEJIOYel, u3ydyeHue
B3aumozeiictBus okcuga meau (ll) ¢ pacTBopom cepHOM KHMCIOTBI, KHMCIOT C METaJUIaMH,
peakuuil HeWTpaau3aluM, I[OJIy4eHHE HEepacCTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTaJjla IPYTUM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeiime
KJIaCChl HEOPTaHUYECKUX COCTUHEHUID.

IMepuoanyeckuii 3axkoH u Ilepuoanueckasi cucrema xumuuyeckux djaemenros /. H.
MenpaeseeBa. CtpoeHne aToMOB. XUMH4YeCKasl ¢BA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie TOMBITKH KIACCU(PUKALUKA XHUMHUYECKHX »JJieMeHTOB. [loHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U MIETOYHO3EMEIbHBIC METAJUIbI, TaJOT€HbI, HHEPTHBIC Ta3bl).
DneMEHTBI, KOTOpbIe 00pa3ytoT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepmoamueckas cucrema xumudeckux anemeHtoB JI. H.
MenpeneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmbl [leprogudeckoid CUCTEMBI
xumuueckux aiiemeHToB Jl. M. MenneneeBa. Ilepuonbl u rpynmbl. DU3HYECKHUNA CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIILI DJIEMEHTA.

Crtpoenne aromoB. CoctaB atoMmMHbIX saep. W3orombl. Onektponbl. CrTpoeHue
ANEKTPOHHBIX 000J0YEK aTOMOB MEPBbIX 20 XUMUYECKUX AIEMEHTOB [leprnoaudeckoii CUCTEMBI
. W. MengeneeBa. XapakKTepUCTUKA XHWMHYECKOIO 3JIEMEHTAa IO €ro IOJIOKEHHID B
Ilepuonnueckoii cucreme /I. . Menneneesa.

3aKOHOMEPHOCTU W3MEHEHHUS pailyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOIaM.

3nauenue llepunonnueckoro 3akoHa u Ilepuoguyeckoil CUCTEMbl XUMHUYECKHX 3JIEMEHTOB
JUIs pa3BUTUA HayKU U npakTuku. [[. . Mennenees — y4€HbIl U IpayKJaHUH.

XuMuueckas CBS3b. KoBasientHas (nonsipHas u HEMnoJIsipHasi) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHUECKUX 3JIeMEHTOB. MloHHasI CBs3b.

Crenenp  okucineHus. OKHCIUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponeccsr
OKHUCJICHUSI U BOCCTAaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumMeHm:

M3y4yeHue o0pa3lioB BEIIECTB METAJIOB W HEMETAIOB, B3aUMOJEHCTBHUE THIIPOKCUIA
LMHKAa C pacTBOpaMU KHCJIOT M ILIEJIOYEH, IMPOBEACHUE OINBITOB, WIIIOCTPUPYIOIIHUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX Peaklnii (ropeHre, peakiiuy pa3ioKeHHsl, COSTUHEHNUS ).

Meostcnpeomemmnwie ceasu



Peanuzanus MeXNpeaMETHBIX CBS3€H MPU U3yUYEHUU XMMUHU B 8 KJIacce OCYIIECTBISETCS
yepe3 HCIOJb30BaHHWE Kak OOIIMX €CTECTBEHHO-HAyYHBIX TMOHSATUH, Tak U TOHSATHI,
SIBJIAIOIIMXCS] CUCTEMHBIMU ISl OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKJIA.

OOmue ecTecTBEHHO-HAYYHbIE IOHATHSA: HAy4YHbIM (akT, TUIIOTe3a, TEOpHs, 3aKOH,
aHanmu3,  CHHTe3,  Kiaccuukauusi,  TMEepHUOAMYHOCTb,  HAONIOJEHHE,  HKCIEPUMEHT,
MOJIENTUPOBaHNE, U3MEPEHNE, MOJIEIb, SIBJICHHE.

®dusuka: MaTepus, aTOM, DJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIbI,
PaANOaKTUBHOCTh, MOJIEKYNa, SJEKTPUUYECKHH 3apsij, BEIIECTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIEeCTBA, ra3, (pU3MYECKHe BEIWYMHBI, €IUHHIIBI U3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE3161, ComHIIE.

buonorus: porocunres, neixanue, 6uochepa.

l'eorpadusa: armocdepa, ruapochepa, MHUHEpAIbl, TOPHBICE TOPOABI, TIOJIE3HBIC
HCKOIIa€MBbI€, TOIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYeCKas peakusi

[lepnonnueckuit 3akoH. Ilepmoanueckass cuctema XuMHUYecKHX dieMeHtoB J[. .
MenpeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOWCTB XUMHYECKHX
3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kajus, KaJbLMs U HUX COCJUHEHUH B COOTBETCTBUHU C
I0JIOKEHHEM JIEMEHTOB B [lepnonyeckoil cucteMe U CTPOEHHEM X aTOMOB.

CrpoeHue BemecTBa: BHIBl XMMHYECKON CBA3U. THUIBI KPUCTAIIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEIlECTBA OT THUIIA KPUCTAUIMYECKON PEIIETKM M BUAA XUMHYECKOM
CBS3U.

Knaccudukamnuss u HOMEHKIATypa HEOPTaHHMYECKUX BEIICCTB. XUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIACCAM HEOPraHMYECKUX COEIMHEHMI, TeHeTHYecKas
CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanms XuMU4ecKuxX peakiuui Mo pa3iuyHbIM MPU3HAKAM (110 YUCTY U COCTaBy
yJacTBYIOIIMX B PEAKIMH BEHIECTB, IO TEIJIOBOMY 3(PQeKTy, M0 H3MEHEHHUIO CTeleHeH
OKHUCJICHHUS XUMUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKIH, TEPMOXUMHUECKUE YPaBHEHUSI.

[lonsiTne o cxopoctu xumuueckoil peakiuu. [lonstue 06 0OpaTHUMBIX U HEOOPATUMBIX
XUMHUYECKHX peakuusx. [IoHsATHE O TOMOreHHBIX M TeTeporeHHbIX peaknusx. [lonsarue o
karanuse. [loHsaTne o XxXumudeckoM paBHOBecHH. DakTOpbl, BIMAIOIIAE HAa CKOPOCThb
XMMHUYECKON peaKIMU U MOJI0KEHUE XUMUYECKOTO paBHOBECHSI.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE PEAKIMM, 3JIEKTPOHHBIA OaJlaHC OKHUCIUTEIbHO-
BOCCTaHOBUTEIbHON peakuuu. CocTaBleHHE YPaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxIyii ¢ UCTIOJIb30BaHHUEM METO/A JIEKTPOHHOTO OanaHca.

Teopust 3neKTPOAUTUYECKON TUCCOLMALMU. DIEKTPOJIUTHI U HEIEKTPOIUThl. KaTHOHBI,
QHUOHBL. MeXaHu3M JHMCCOLMALMKM BEIIECTB C PAa3IMYHBIMU BHUJAMHU XUMUYECKOWU CBSI3HU.
Crenens aucconuanuy. CUIbHBIE U CJ1a0ble JIEKTPOJIUTHL.

Peakuuyn moHHoro oOMeHa. YCIIOBUS MPOTEKaHUs peaKlUil HOHHOrO OOMEHa, MOJHbIE U
COKpaIllEHHbIE MOHHBIE ypaBHEHMS peakuuil. CBOMCTBAa KHCIOT, OCHOBAHUN U COJIEH B CBETE
NPEICTaBICHUH 00 SIEKTPOIUTHUYECKOW Iuccoumanuu. KadecTBeHHBbIE pEaKIMUM Ha HOHBI.
[TonaTue o ruiponIn3e CoJIei.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJEISIMM KPHCTANIMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB —
METaJNIOB M HeMeTauioB (TpaduTa ¥ anMasa), CIO0XKHBIX BEIIECTB (XJIOpUAA HATPHS),
HCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XHMHMUYECKOM pEakIMH OT BO3JECUCTBHUS Pa3INYHBIX
(akTOpOB, MCCIIEAOBAHUE SJIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, MpOLECCa TUCCOLUAINN
KHCIIOT, IIeJioued M cojied (BO3MOXHO HCIIONb30BAaHUE BHUJEO MAaTepuajoB), IMPOBEICHUE
OTIBITOB, WJUTIOCTPHPYIOIIUX TMPHU3HAKK MPOTEKAHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocaJika, BbIJiCJIEHWE Tra3a, oOpa3oBaHHE BOJIbI), OMNBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIMii (rOpeHue, peakiuy pa3iokKeHUs, COeAMHEHUs),
pacno3HaBaHUE HEOPraHMYECKUX BEIIECTB C IMOMOINBIO KAaYECTBEHHBIX pEaKluil Ha HOHBI,
pelIeHNE FKCIIEPUMEHTAIbHBIX 3a/1ay.

HemeraJibl M MX coeJUHEHUS

OOmast xapakrepucTuka TajgoreHoB. OcCoOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHue M (U3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TraJOrEHOB.
XUMHUYECKHE CBOICTBa Ha NpuMepe xyopa (B3aUMOJCHCTBHE C MeTajllaMH, HEeMeTallJlaMH,
menouaMu).  XsopoBogopoa. ConsiHas —KHCIIOTa, XUMHUYECKHE CBOWCTBA, TIOJyYCHHE,
IIpUMEHEeHHe. [[elicTBre XII0pa U XJIOPOBOAOPOIa HA OPraHU3M 4esloBeKa. BakHenme XiIopuisl
U UX HaXO0XJIEHHUE B IPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTpPOEHHSI aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTtpoeHue M (PU3MUYECKHe CBONCTBA MPOCTHIX BEIIECTB —
KHUCJIOpOAa U cepbl. AJUTOTPOIHbIE MOJU(HUKAIIMM KUCIOPOJa U cepbl. XUMUYECKHE CBOHCTBA
cepel. CepoBopopoj, cTpoeHue, (GU3MYEeCKue M XUMHUYecKHe cBoWcTBa. OKCHABI CEphl Kak
MPEICTaBUTEIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XMMHYECKHE CBOICTBa
(obmme Kak MpeACTaBUTENs Kilacca KHUCIOT U crenududeckue). XUMHUYECKHE peakluy,
JeXallie B OCHOBE MMPOMBIIUICHHOTO croco0a TMONydeHHs CEpHOM KUCIOTHL. llpumenenue
cepHoit KucioTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakius Ha cyabdaT-uoH. Haxoxnenue
ceppl M €€ COEOUHEHHMH B npupoAc. XHMHUYECKOE 3arpsi3HCHHE OKPYKAIOIIEH Cpensl
COCIMHEHUSIMU Ccepbl (KHCIOTHBIE IOXKIH, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
MIPEIOTBPALLEHUS.

Obmass xapaktepuctuka d1eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENEHM OKHUCIEHHUsA. A30T, paclpocTpaHeHHE B NpuUpoje, (GU3NYECKUE WU
XUMHUYecKue cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMHAK, €ro (GU3MYecKHe U XUMUYECKUE
CBOWCTBA, MOJIydeHHe 1 nnpuMenenue. Conu aMMOHHUS, UX (pU3HYeCKUe U XUMHUYECKIE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakius Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ MOJydeHHeE,
¢usnvyeckne W XHWMHYECKHE CBOMCTBa (0OmIMe Kak TpPEACTABUTENs Kiacca KUCIOT |
cneruduueckue). Mcnonp3oBaHUE HHUTPATOB U COJNEH aMMOHMS B KadeCcTBE MHUHEPaJIbHBIX
ynoopeHuit. XuMHUYeCKOoe 3arpsi3HEHUE OKPYKAIoUIeh cpeabl COSNIMHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHUE BO3JyXa, MOYBBl U BOAOEMOB). Docdop, amroTporHbie MOAUPUKALH
¢docdopa, dpuznueckue u xumuyeckue cporctBa. Oxeun docdopa (V) u docopHas kuciora,
¢u3nyeckue M XUMHUYECKHE CBOMCTBa, mosyueHue. Mcmonb3oBanue (ochaToB B KauecTBe
MUHEpaJIbHBIX y100pEHUIl.

OOmas xapakrepuctuka 37eMeHTOB |VA-rpynmnsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIICHUS. YTIEpo]l, aJUIOTPOIHbIE MOIU(UKAINH, pacCIPOCTPAaHEHHUE B
npupoje, GU3nUecKue u XuMU4Ieckue cBoiictea. Ancop6uust. Kpyropopot yriepoaa B mpupoe.
Oxcuppl yriaepoaa, ux pU3NYECKUE U XMMUYECKHE CBOWCTBA, I€WCTBHE HA >KUBBIE OPraHU3MBbl,
MOJYYCHHUE U NMPUMEHCHHE. JKOJIOTMYECKHEe MPOOJIeMbl, CBsI3aHHBIC ¢ okcuaoM yriepoaa (1V),
TUIO0TEe3a INI00aJIbHOTO MOTEIUICHHUS KJIMMaTa, MapHUKOBBIM 3QekT. YronpHas Kuciora U eé
CONM, WX (PU3MUECKHE M XUMHUYECKHE CBOMCTBA, MOJy4YeHHE U NpuMeHeHue. KauecTBeHHas
peakmusi Ha  kapOoHaT-woHbl.  Mcmomp3oBaHue  kapOoOHATOB B OBITY, MEIMIIMHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO031CTBE.

[lepBoHayasibHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KAK O COEIMHEHHSX yriepoja
(MeraH, 9TaH, STHJCH, alETWIEH, STaHOJ, TJUIEPUH, YKCycHas Kuciorta). IlIpupoaHbie
WCTOYHHUKHU YTJIEBOJOPOJIOB (Yrojb, MPUPOJHBIN ra3, HedTh), MPOAYKTHl HX MepepabOTKH
(Oen3uH), UX poJib B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OMOIOTHYECKH BaXKHBIX BEIECTBAX:
KHUpax, Oelkax, yrieBoJax — W HMX pOJM B KHU3HU 4YeJlOoBeKa. MarepHalbHOE €IUHCTBO
OpraHMYECKHUX ¥ HEOPraHMYECKUX COSIUHEHUH.

Kpemuuii, ero ¢Qusmueckre u XUMHUYECKHE CBOWMCTBA, IOJY4Y€HHE M IPUMEHEHUE.
Coenuaenuss kpemHusi B npupoje. OOmme mnpencraBieHuss o0 okcuae kpemuus (V) u
KpeMHHUeBoil kucioTe. CUIIMKAThI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIIEHHOCTU. BaxkHeiimue



CTPOUTENbHBIE MaTepHalbl: KepamMHKa, CTEKJIO, IEMEHT, OeTOoH, ene300eToH. [Ipobremsr
0€301acHOTO UCITOJIH30BAHUS CTPOUTEIFHBIX MaTEPUAJIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3ydeHne o0pa3lioB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOW KHUCIIOTHI, MPOBEICHUE
KaueCTBEHHBIX PEaKlUi Ha XJOPUA-UOHBI M HAONIO/ICHHUE MPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpakaromue (HU3NIECKre W XUMHUYECKHE CBOMCTBA TaJIOTEHOB M MX COCAMHEHHH (BO3MOXKHO
WCIIOJIb30BaHNE BUCOMATEPHANIOB), O3HAKOMJICHHE C OOpa3lamMu XJIOPUAOB (TaIOreHHIOB),
O3HaKOMJIEHHE C oOpa3liaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXXHO HCMOJIb30BaHHUE
BHUJICOMATEPUANIOB), HAOIIOJIEHUE TMpollecca OOyrIuBaHUS — caxapa TOJ  JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YYCHUE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHCIIOTHI, TIPOBEJCHUE KAYECTBEHHOH peakiuu Ha cynb(ar-uoH U HaONIOJIeHHE TMpH3HaKa e
MPOTEKaHUs, O3HAKOMJICHHE C (DU3NYECKUMH CBOWCTBaAMHU a3oTa, gocdopa M MX COCTUHECHUH
(BO3MOXKHO HMCITONIb30BaHKUE BUAECOMATEPHATIOB), 00pa3iaMu a30THBIX M (POCHOPHBIX YI0OpeHHIA,
MoJIyueHue, coOupaHue, paclo3HaBaHUE M H3YYEHHE CBOICTB aMMHakKa, IpOBEJCHUE
KAueCTBEHHBIX peakuii Ha HWOH aMMOHUsA U Qocdar-uOH W U3YYCHHE TPHU3HAKOB HX
MPOTEKaHUs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
WCIIOB30BaHUE BHUCOMATEPHUATIOB), M3YUYEHUE MOJEICH KPUCTAUIMUECKUX PEIIETOK aaMasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TMPOIEeccOM aAcopOLUM pPAcTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YTIEM M YCTPOUCTBOM MPOTUBOTa3a, MOJy4yeHUue, COOUpaHue, pacrlo3HaBaHue
Y U3yYEHHUE CBOMCTB YIJIEKHCIIOTO rasza, MpOBEJeHHE KadeCTBEHHBIX peaklui Ha KapOoOHAT U
CUJIMKAT-UOHBl M U3YYCHUE IMPU3HAKOB HX TMPOTEKAHUSA, O3HAKOMJICHHE C MPOAYKIMEH
CUJIMKAaTHOM MPOMBINUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a1ady 1o Teme «BaxHeimue
HEMETAJIJTbI U UX COCTUHEHUS.

MeTa/u1bl M UX COCIUHECHUSA

OOmass XapakTepUCTHUKA XHUMHYECKHX OJJIEMEHTOB — METaUIOB HAa OCHOBAaHUU WX
nonoxeHus B [lepuonnueckoil cucteme xumudeckux snemeHToB J1. M. Menzaeneesa u ctpoeHust
atomoB. CTpoeHue MeTauioB. Merajumueckas CBs3b M METAJUIMYECKas KpUCTaJUTMuecKas
peméTKa. OJIEKTPOXUMHUYECKUN psl HampskeHud MertauioB. dusmyeckue U XUMHUYECKHE
cBoicTBa MeTaiuioB. OOmMe crnocoObl MoyueHuss MeTauioB. [IoHITHE O KOPPO3UU METAILIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI X OT Koppo3uu. CIuiaBsl (CTallb, YYT'YH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHUE B OBITY M POMBIILJICHHOCTH.

[{enounble MeTaILIBL: TIOJIOKEeHUE B Ileproanyueckoi cucteMe XMMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpoeHHE MX aTOMOB, HaXOXiAeHUE B mpupone. OU3NMUECKUE U XUMHUYECKUE
CBOIiCcTBa (Ha mpuMmepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATpUs U Kaius. [IpumeHeHue
MIEJTOYHBIX METAJUIOB U UX COCTHMHCHUH.

[[lenoyHO3eMENBHBIE METAUIBl MAarHU M KalbLMil: mnojoxeHue B Ilepuogmueckoit
cucremMe xuMudeckux anemeHtoB [[. M. MeHneneeBa, CTpOEHUE HMX aTOMOB, HAaXO0XJICHUE B
npupoge. dusnyeckue ¥ XUMUYECKHE CBOMCTBA MarHus M Kajablus. BakHeHue cOeauHEHUs
KaJIbIHsl (OKCHJI, TUAPOKCH, CONH). JKECTKOCTH BOABI U CITOCOOHI €€ YCTpaHEHUSI.

Anromunuil: nonoxenue B Ilepuoguueckoil cucteme xumuueckux snemeHtos I, U.
MenpeneeBa, CTpO€HHE aTOMa, HaxoXkAeHUuEe B npupoje. Ouznueckue U XMMUYECKUE CBOMCTBA
anmroMuHuSI. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THAPOKCHU/IA ATFOMUHHUSL.

Kenezo: mnonoxenue B Ilepuoguueckoil cucreme Xumudeckux d3yemeHtoB J[. .
Menaeneesa, CTpOEHHE aTOMa, HaxoXkAeHUEe B npupoje. Ouznueckne 1 XMMUYECKUE CBOMCTBA
xkene3a. Okcunbl, ruapokcuasl u comm xene3a (1) m xemesa (ll), ux cocras, cBoiicTBa u
MOJTy4eHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3l[aMH METa/NIOB M CIUIAaBOB, WX (DU3UYECKHUMH CBOHCTBaMH,
W3Y4YE€HHE PE3YJIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO MCIIOJIB30BAHHE BHUACOMATEPHUAIIOB),
O0COOEHHOCTEH B3aUMOJICHCTBUS OKCHJIA KAJIBIUS U HATPUsI C BOJIOM (BO3MOXKHO MCIIOJIb30BAaHUE
BUJICOMaTEpPHAJIOB), HCCIIEJOBAHME CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEeHUs JKeleza B



KHCIopose  (BO3MOXKHO  HCIOJB30BAaHHE  BUJECOMATEPHANIOB), TMPU3HAKOB MPOTEKAHUS
Ka4eCTBEHHBIX PEaKIMii HAa MOHBI: MarHUs, KalbllUs, AIFOMUHUSA, IMHKA, xene3a (1) u xenesa
(1), menu (1), HaOIrOICHUE ¥ OMHCAHUE TPOIIECCOB OKPAIIMBAHMS IJIAMCHU MOHAMH HATpPUS,
KaJIus M KaJbIHs (BO3MOYKHO HCIIOJIB30BaHUE BUIACOMATEPHAIIOB), HCCICIOBaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCH/Ia allFOMUHHUS ¥ TUIPOKCHA [IMHKA, PEIICHHE SKCTIEPUMEHTANBHBIX 33/1a4 110
TeMme «BakHeire MeTamibl U UX COCTMHEHUSD.

XMMHSA U OKPYKAIIAS cpeaa

BemectBa u Marepuainsl B MOBCEJHEBHOW KM3HU 4YeJIOBeKa. be3omacHoe MCIoJib30BaHUE
BEIIECTB M XUMHUYECKUX peakiuii B ObITy. [lepBas moMomIb NP XUMHUYECKHUX OXKOTraxX H
OTpaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpesl (MpeaenbHas TOMyCTHMasi KOHIICHTPAIUs
BemecTs, najnee — [1/1K). Poib xuMum B pemieHnn SKOJI0THYECKHUX TTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTepHUaoB (CTEKIIO0, CIIJIaBbl METAILIOB, TIOJIMMEPHBIC MAaTEPUATIBI).

Mesicnpeomemmuie ceazu

Peanmu3zanus MexXnpeaAMETHBIX CBsI3€d MpU U3YUYEHUU XUMHU B 9 Kilacce OCYIIEeCTBISETCS
yepe3 WCIOJb30BaHHWE KaK OOIIMX ©CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TOHSATHH,
SIBJIFOIINUXCS] CHCTEMHBIMH JIJISI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (aKT, THIOTE3a, 3aKOH, TEOPHs,
aHanM3,  CHUHTE3,  KilacCUpUKalus,  MEePUOJUYHOCTb,  HAOIMIOJEHUE,  DKCIEPHUMEHT,
MOJICTTUPOBAHUE, H3MEPEHUE, MOICITb, SIBJICHHE, TAPHUKOBHBIN 3 PEKT, TEXHOIOTHS, MATEPUAITHI.

@duzuka: MaTepus, aTOM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIWJ, H30TOIbI,
pPaIMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECCKUI  3apsl, MPOBOJHUKH, IOJYIPOBOJIHHUKH,
TUDIIEKTPUKHU, (POTOITIEMEHT, BEIIEeCTBO, TENO, O0BEM, arperaTHOE€ COCTOSIHHE BEIIEeCTBa, ras,
pacTBOp, PACTBOPUMOCTh, KPHUCTAJUTMUECKAS PEMIETKA, CIUIABbI, (U3WYSCKHE BEITHMYUHBI,
€MHUIIBI U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIaHEThI, 3BE3/1bI, COHIIE.

buonorus: ¢otocunTes, apixaHue, O6uocepa, 3KOCHCTEMA, MUHEpAJIbHbIE YAOOpEHMS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHbIC BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE MOPOJIBI, IOJE3HBIC
HCKOMAaeMbIe, TOIIJIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JUYHOCTHBIE PE3YJBbTATHI

JIMYHOCTHBIC pE3yJabTaThl OCBOCHHUS TPOTPaMMBbI OCHOBHOTO 0OIIEro 0Opa3oBaHUS
JOCTUT'AKOTCA B X01€ O6y‘~ICHI/I5[ XUMHUHN B CINHCTBEC y‘-IC6HOI\/’I n BOCHHTaTeJ’IBHOﬁ HCATCIBbHOCTU B
COOTBCTCTBUU C TpaI[I/H_[I/IOHHBIMI/I pOCCHfICKHMH COL[I/IOKyHLTypHBIMI/I 58 ,Z[yXOBHO'
HPABCTBCHHBIMHU IICHHOCTSMH, NMPUHATHIMA B OOIIECTBE NMPABHWJIAMA M HOPMaMH ITOBEJACHHS U
CHOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHMSI, CAMOPA3BUTHUS M COIMATM3AINN 00YIaOIHXCS.

JIMIHOCTHBIC PE3YJIbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTCMOP'I IIO3UTHUBHBIX HCHHOCTHBIX OpI/ICHTaLII/Iﬁ nu pacumpeHI/Ie OIIbITa OCATCIIbHOCTHU Ha eé
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoOTH4YeCKOro BOCHIUTAHUSA:

IIEHHOCTHOTO OTHONIICHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAyYHOMY
Hacjacauw, INOHUMaHHUA 3HAUYCHUA XPIMH‘-ICCKOfI HaYKI/I B JKU3HU COBpeMeHHOFO OGH.ICCTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW MH(pOpPMAIUEH O MepeOBBIX JOCTHKCHHSIX U OTKPBITHAX
MHPOBOM M OTEUECTBEHHOW XMMMWH, 3aUHTEPECOBAHHOCTH B HAyUYHBIX 3HaHMUSIX 00 YCTpOMNCTBE
MHUpa ¥ 00IIECTBA;

2) rpakKIaHCKOIr0 BOCTIMTAHUSI:



MIPEICTABIEHUS] O COLMAIBbHBIX HOPMAax M NPAaBWJIAX MEXJIMYHOCTHBIX OTHOIIEHHH B
KOJIJIEKTHBE, KOMMYHHUKaTHUBHON KOMITETEHTHOCTH B 001IECTBEHHO MOJIE3HOM,
y4eOHOHCCIIeI0BaTeIbCKONW, TBOPUECKOM M JAPYrMX BHJAAX JIEATEIBHOCTH, T'OTOBHOCTU K
pazHo00pa3HO COBMECTHOW JEATEIbHOCTH MPH BBIMNOJIHEHWN Y4eOHBIX, TO3HABATENbHBIX 3314,
BBINOJIHEHUH XMMHUYECKHX OSKCIIEPHUMEHTOB, CO3JaHMM YYE€OHBIX MPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHUMAaHHUIO M B3aUMOIIOMOIIM B Ipoliecce 3TOW yuyeOHOU IesTeIbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE IOBEJEHUE M IIOCTYIKM CBOMX TOBapHILUEH C IO3ULUU HPABCTBEHHBIX U
IIPaBOBBIX HOPM C Y4ETOM OCO3HAHMSI ITOCIEICTBUH MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUS

MHPOBO33PDEHUECKHE  MPEACTaBICHUS O  BEIIECTBE W XUMHYECKOM  PEaKuuH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTAaBISIOIIUE OCHOBY JUIS
NOHUMaHMsI  CYIIHOCTH HAyyHOW KapTHUHbI MHpa, INPEACTaBIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPHUPOABI, B3aUMOCBS35IX YEJIOBEKAa C IPUPOJIHON Cpesoi, 0 posn
XMMHH B [TO3HAHUU 3THUX 3aKOHOMEPHOCTEN;

[I03HABATE/IbHBIE MOTHUBBI, HAIIPABICHHBIE Ha IIOJYYEHHE HOBBIX 3HAaHUN IO XUMHH,
HEOOXOoAMMBIE [UIsl OOBACHEHMs HAONI0JaeMbIX IPOLECCOB U SABJICHHH, IO3HABATEIbHOMH,
MH(POPMAIIMOHHOMN M YUTATEIbCKON KYJIBTYphI, B TOM YMCIIE HABBIKOB CAMOCTOSITEIBHOM pabOThI
C y4yeOHBIMH TEKCTaMH, CIIPAaBOYHOHN JIUTEpaTypoi, HOCTYMHBIMM TEXHHUYECKUMH CpEeACTBaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEepeC K OOYy4eHMIO M TO3HAHUIO, JIF0OO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCThH K
camM000pa30BaHUIO, MPOSKTHONH M MCCIENOBATEIbCKON NEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTU U YPOBHsI 00yueHUs B JaJIbHEHIEM;

4) hopMupoBaHHSs KYJIbTYPHI 3/10POBbSI:

OCO3HAaHHWE LEHHOCTH JKW3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY 3[0pPOBBIO,
YCTAaHOBKH Ha 3I0pOBBI 00pa3 >KU3HU, OCO3HAHHME IIOCIEACTBUI M HENPUSITHE BPEIHBIX
NpUBbIUEK (YHNOTPEOJIEHUS aJKOroJisi, HApKOTHKOB, KYpEHHs), HEOOXOIUMOCTH COOJIIOJCHHS
npaBwil 0€30IIaCHOCTH IMpH OOpallleHuu C XMMHMYECKHMHU BELIECTBAaMU B OBITY U pealbHOMN
KHU3HU;

5) Tpy/10BOT0 BOCIIUTAHHUSI:

MHTEpeC K NMPAKTUYECKOMY M3Y4YeHHUIO npodeccuil u Tpyaa pa3InyHOro poja, yBaKeHHE K
TpyAy U pe3ynbTaTaM TPYJOBOW JE€ATEIbHOCTH, B TOM YHCIE HA OCHOBE IPUMEHEHUS
NPEIMETHBIX 3HAHUI 1O XMMHH, OCO3HAHHBIA BbIOOp HWHAMBUIYAJIBHOM TpaeKTOpPHUU
MPOJOJKEHHUSI O00pa30BaHUsS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMMH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEUHONH NpOoecCUOHATBHON AEATENbHOCTH U
pa3BUTHA HEOOXOIUMBIX YMEHUH, TOTOBHOCTh aJIallTUPOBATHLCS B IPO(ECCUOHATILHON Cpeie;

6) 9K0JIOTHYECKOr0 BOCIIUTAHMSA:

9KOJIOTMUYECKHU 11eeco00pa3Hoe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBe €€ CyIIEeCTBOBaHMS, IOHUMAHME LEHHOCTH 3JI0pPOBOTO M Oe30omacHOro obpasza >KH3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (U3MYECKOMY M IICUXMYECKOMY 30POBBIO,
0CO3HaHME IIEHHOCTH COOIOICHHS MpaBmi 0€30IaCHOT0 MOBEACHHUS MPH paboTe C BEIIECTBAMH,
a TaKKe B CUTYalUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIIOJIEH;

CHOCOOHOCTH NPUMEHSTHh 3HAHMA, MOJy4YaeMble NPU H3YYCHUH XUMHH, Ui PEIICHUS
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH IPUPOJHON CPEIOH, ISl TOBBIIIEHUS YPOBHS AKOJIOT MUECKON
KYJIBTYpbl, OCO3HaHHA IJI00aJBHOTO XapaKTepa SKOJIOTUYECKUX MPOOJIeM U MyTel MX pelieHus
IIOCPEJCTBOM METOJOB XMMMH, YKOJIOTMYECKOIO MBIIUICHHS, YMEHHUS PYKOBOJICTBOBATbCS UM B
[I03HABATEIIbHOW, KOMMYHUKATUBHON U COLIMAJIBHON IIPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaMeTHBIX pPE3YyIbTATOB BBIACIAIOT 3HAUYMMBIE AT (POPMUPOBAHUS
MHUPOBO33pEHUS OOIEHAYYHbIe MOHATHS (3aKOH, TEOpHs, MPUHLMUII, IMIOTe3a, (aKT, CUCTEMA,
MpoIecc, SKCIEPUMEHT U JAPYroe.), KOTOPbIE MCIIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YU4EOHBIX
IIPEeIMETax M MO3BOJISAIOT HA OCHOBE 3HAHUH U3 ITUX MPeAMETOB (OPMUPOBATH MPEACTABICHUE O



I[EJIOCTHOM HAay4yHOW KapTHHE MHpa, U YHHBEpCaJbHbIE ydeOHbIe NEHCTBUS (MO3HABAaTEIbHBIE,
KOMMYHHUKATHBHBIE, PETYISTHBHBIE), KOTOPBIE OOECIEUMBAIOT (OPMHPOBAHHUE TOTOBHOCTH K
CaMOCTOSTEIbHOMY TUTAHUPOBAHHUIO M OCYIIECTBICHUIO y4eOHOM A TeTbHOCTH.

IMo3naBaTenbHble yHHBepPCcAIbHbIE yUeOHbIE AeiicTBUSA

Ba3zoBble Jioruyeckue aeicTBUs:

YMEHUSI HCTOJIB30BaTh NPUEMBI JIOTHYECKOTO MBIIUICHNAST TPU OCBOSHUHM 3HAHUM:
pacKpbpIBaTh CMBICT XHUMHYECKHX TMOHATHA (BBIOCISATH MX XapaKTEpHbIE MPU3HAKH,
yCTaHaBIMBATh B3aMMOCBSA3b C JPYrUMH MOHSATUSMU), UCIIOIBH30BATh MOHATHS AJs1 00bICHEHUS
OTNENbHBIX (DaKTOB W SBIICHWH, BBIOMPATh OCHOBAHUS M KPUTEPUU ISl KJIACCH(PUKAIIUU
XMMHUYECKHUX BEIIECTB M XMMHUECKHUX PEaKkiuii, ycTaHaBIUBATh MPUYMHHO-CJIE/ICTBEHHBIE CBS3H
MEXITy O0BEKTaMHU U3YYEHUsI, CTPOUTH JIOTHUECKHE PACCYX ICHUS (WHAYKTUBHEIE, IeTyKTHBHBIE,
10 aHAJIOTUH), JIeJIaTh BBIBOJBI U 3aKIIIOUEHUS;

YMEHHE MPUMEHSITHh B IMpoIecce MO3HAHUS MOHATHS (MIPEIMETHBIE U METANpPEIMETHEIC),
CUMBOJINYECKHE (3HAKOBBIE) MOJENH, HCIOJb3YeMble B XHUMHH, MNPeoOpa3oBbIBaTh IIHPOKO
NpUMEHSIEMbIE B XUMHH MOJEIbHBIC MPEICTABICHHUS — XUMUYECKHIA 3HAK (CHMBOJI JIEMEHTA),
XuMHueckass ¢opMyla M ypaBHEHHE XHMHUECKOW peaklud — TpU peHIeHuH YydeOHo-
NO3HABATENBHBIX 33/7a4, C Y4YETOM OTHUX MOJENIBHBIX TPEACTABICHUH BBIBIATD U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKH H3y4aeMBIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMHYECKHUX PEAKIIMH, BBISBISATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICJICTBEHHBIC CBS3H U
IPOTHUBOPEYHSI B U3yYaEMBIX MPOIIECcax U SIBICHUSX.

Ba3oBble uccienoBarebcKue 1eiicTBUS:

yYMEHHE HCMOJIb30BaTh MOCTABJICHHbIE BONPOCHI B KaueCTBE MHCTPYMEHTA IMO3HAHUA, a
TaKKE€ B KayeCTBE OCHOBBI Ui (OPMHUPOBAHUS THIIOTE3Bl 1O IPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYXKICHUM;

MpUOOpPETeHNE OIbITa O TUIAHWPOBAHUIO, OPTaHHW3allMd W TPOBEICHUIO YYCHUYECKHX
JKCIIEPUMEHTOB, YMEHHE HAOIIOaTh 32 XOJIOM IPOIECCa, CAMOCTOATEIHFHO MPOTHO3UPOBATH €r0
pe3yibTat, (GopMyIHpoBaTh O00OOIICHHS W BBIBOABI NO pe3yiabTaTaM HpPOBEAEHHOTO OIbBITA,
UCCJIETOBAHMsI, COCTABIIATh OTUYET O MpOAeTaHHOU paboTe.

Pabora ¢ unopmanmeii:

YMEHHE BBIOMPATh, AaHATU3UPOBATH U UHTEPIPETHUPOBATH MH(OPMALIUIO PA3IUYHBIX BHIO0B
1 GOPM IpEIICTABICHUS, TOTYIaEMYIO U3 PAa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JINTEpaTypa
XUMHUYECKOTO COJEp)KaHUsA, CIpaBOYHBIE T0coOMs, pecypchl MHTepHeTa), KPUTUYECKU
OLIEHUBATh MIPOTHBOPECUYNBYIO U HEIOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSATh Pa3IUYHbIE METOBI M 3allPOCHI IPU MOUCKE B 0TOOpe MH(MOpMAIUU U
COOTBETCTBYIOIIHX JaHHBIX, HEOOXOAMMBIX JIJISl BHITIOJTHEHUST yIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTpeAeNEHHOrO THIMA, MPUOOPETEHHE OMbITa B OOJIACTH HUCIOIB30BaHUS HH(OPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYpO aKTHBHOTO HMCIIOJIB30BAHMS Pa3TMIHBIX
MOMCKOBBIX CHCTEM, CAaMOCTOSITENIbHO BBIOMpPATh ONTHUMAIBHYIO (opMy MpeacTaBICHUS
nH(pOpMallUd ¥ WUIIOCTPUPOBATH peEIIaeMble 3aJaud HECJIOKHBIMU CXEMaMHM, JAHarpaMMaMu,
apyrumu popMamu rpaguk ¥ ©X KOMOUHALIUSAMU;

YMEHHME HCIOJIb30BaTh U aHAJIM3UPOBATh B Ipollecce y4eOHOH U HCCie10BaTelbCKON
JEeSTEIBHOCTH HH(POPMAIIUIO O BIUSHUU MPOMBIIUICHHOCTH, CEJIHCKOTO X031CTBA U TPAHCIIOPTa
Ha COCTOSIHUE OKPYKAIOILIEH MPUPOJHON CPEbI.

KoMMmyHuKaTHBHbBIE YyHUBEpcaibHbIe YueOHbIe /IeiiCTBHUS:

YMEHHUSI 3aJlaBaTh BOIPOCHI (B X0J€ auaiora W (WiW) JTUCKYCCHUU) IO CYIIECTBY
oOcyxnaeMoil TeMmbl, (HOPMYIHPOBATH CBOM NPEJIOKEHUS] OTHOCHUTENIHO BBIMOJTHEHUS
MPEITIOKEHHOM 3a/1a4H;

YMEHHUS MPEICTABISATH OTyUYEeHHBIC PE3yAbTaThl TO3HABATEIILHOM JIEATETHHOCTH B YCTHBIX
U THCbMEHHBIX TEKCTax; JeNaTh MPE3CHTALUI0 PEe3yJbTAaTOB BBIMOJHEHUS XHMHYECKOTO
JKCIIepUMeHTa (JIa0OpaTOPHOTO OMbITA, JTAOOPATOPHOW pPabOTHI MO WCCIEIOBAHUIO CBONCTB
BEIIIECTB, y4eOHOTO MTPOCKTA);



YMEHHsI y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW MO3HABATENBHOU U
HCCJIEeIOBATEeNIbCKON JEATEIbHOCTH MPU PEIIEHUM BO3HHUKAIOUIMX MpoOJieM Ha OCHOBE yuéTa
Oo0IIMX HMHTEPECOB W COTJIACOBaHHS MO3UIMKA (00CYX)HeHHsS, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMbI», KOOPAUHALIUA COBMECTHBIX AEHCTBUM, ONpe/ieJIeHNe KPUTEPUEB MO OLIEHKE KayecTBa
BBHITIOJTHEHHON paOOTHI U IPYTHE).

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUA:

YMEHUE CaMOCTOSITEIbHO ONPEACIISTh LUENH ACSTEIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBaTh W TNPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAEATEIHHOCTb, BBIOMpPATH
Haubosiee HPQPEKTHBHbIE CIOCOOBI pElIeHHs YYeOHBIX M IO3HABATEJbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WJIM KOPPEKTUPOBATH MPEJIOKEHHBIH aNropuUTM ICHCTBHI MpH
BBIMIOJIHEHUH 33/JlaHUMl ¢ y4€TOM TOJYy4YeHHs HOBBIX 3HAHUU 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUsiX, OIIEHUBATh COOTBETCTBUE MOJYUEHHOTO pe3yibTara 3asBICHHON 1€y,
YMEHHUE UCIOJIb30BATh U aHATU3UPOBATH KOHTEKCTHI, IIPeAjiaracMble B YCIOBUH 33 JaHUN.

INPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpenMeTHBIX pE3yIbTaTOB 10 OCBOEHHIO 0053aTEIbHOIO COAEpIKAHMUSA,
YCTaHOBJIEHHOTO JaHHON (enepanbHoil pabodeil mporpaMMoil, BBIIETSIOT: OCBOCHHBIE
0o0y4yaromMMHUCs HAy4YHbIE 3HAHUS, YMEHHUS M CHOCOOBI JEUCTBHM, CHEHU(pUUECKUE IS
MpeaMeTHON obOnmacTu «XUMHUS», BUIBI ACATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX Y4COHBIX U HOBBIX CHTYAIIHSX.

K konmy oOydeHus B 8 kjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCS YMEHUI:

. PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHI: aTOM, MOJEKYJa, XUMHUYECKHUI
3JIEMEHT, MPOCTOE BEILIECTBO, CJOKHOE BEIIECTBO, CMeCh (OJHOpPOAHAs U HEOJIHOPOIHAs),
BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsi U MOJIEKYJsipHasi Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBasi J10JIsI XUMHUYECKOTO 3JIEMEHTa B COEIMHEHUH, MOJISPHBIA O0BEM,
OKCHUJI, KUCJI0Ta, OCHOBAHHE, COJIb, JIEKTPOOTPULIATETLHOCTh, CTEIIEHb OKUCIIECHUS, XUMHUECKas
peakuus, KiacCUPUKAIUs peakluuid: peakuu COEAMHEHHUS, PEaKIHHU pPAa3JIoKEeHHsS, PEeaKIuu
3aMeIleHus], peakui 00MeHa, 9K30- M YHIOTEPMUUYECKUE PEAKIIUH, TETUIOBOM YPPEKT peakiiuy,
SIPO aTOMa, DJICKTPOHHBIN CIION aToMa, aTOMHasi OpOUTalb, pauyC aToMa, XUMHUYECKast CBS3b,
MOJISIpPHAsT M HETOJSIpHasi KOBaJEHTHasi CBsA3b, MOHHAsI CBSI3b, MOH, KaTHOH, aHWOH, PacTBOD,
MaccoBasi 10J1s BELeCTBa (MPOLIEHTHAs! KOHIIEHTPAIHs) B paCTBOPE;

J WUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XWMUYECKHX TOHSTHH W TNPUMEHSTH AITH
MOHSTHUSA MIPU ONKMCAHUU BEUIECTB U UX MPEBPALICHUN;

. UCIIOJIb30BAaTh XMUMHUYECKYI0 CHMBOJUKY JJIg cOCTaBieHHs (OpMyNl BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIU;

J OMpEAENATh BAJCHTHOCTh aTOMOB D3JIEMEHTOB B OWHAPHBIX COEAMHEHUSX, CTENEHb
OKHCJICHHUS 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAIJIC)KHOCTh BEIIECTB K OIPENEIEHHOMY
KJIAcCy COeQuHEeHW 1o ¢opMynaM, BHJ XUMHUYECKOW CBs3M (KOBAJIGHTHass W HOHHAs) B
HEOPraHNYECKUX COCTUHEHUSX;

. packpeiBaTh cMbica llepumoanueckoro 3akona JI. M. MenneneeBa: AE€MOHCTPUPOBATH
MMOHUMaHUE NEPUOTUYECKOIN 3aBUCUMOCTH CBOMCTB XUMUYECKHUX 3JIEMEHTOB OT UX MOJIOKEHHUS B
[lepuoanueckoit cucteme, 3aKOHOB COXPaHEHMSI MacChl BEIIECTB, TOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOT'O YUEHHsI, 3aKOHAa ABOTaipo;

o ONUCHIBATH U XapakTepu3oBaTb TabmuuHyro ¢opmy [lepuognueckoir cucTeMbl
XUMUYECKHUX DJIEMEHTOB: pa3iMuaTh MOHSITHS «TJlaBHAs noArpynna (A-rpyrma)» U «rmododHas
noarpynna (b-rpynma)», Mameie U OONbLIME TEPUOMABI, COOTHOCUTH 0003HAYECHHS, KOTOPHIE
umerotcst B Tadmune «llepuoandeckas cucrema xumuueckux snemeHToB Jl. M. MenneneeBa» c
YHCIIOBBIMU XapaKTEPUCTHKAMHU CTPOCHUS AaTOMOB XMMHYECKUX 3JIEMEHTOB (COCTaB M 3apsn
s1Ipa, 00IIee YMCIIO AIEKTPOHOB U PACIIPECIICHUE UX T10 SIEKTPOHHBIM CIIOSIM);



. KIIACCU(UIIUPOBATh XMUMHUYECKHE DSJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMHUYCCKHE
peakuuu (1Mo YUCIy U COCTAaBY YUaCTBYIOIIUX B PEAKIMU BEIIECTB, IO TEIULIOBOMY (D (DEKTY);

. XapakTepu30BaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBOMCTBAa BEHICCTB PA3TUYHBIX
KJIACCOB, MOJTBEpXkAasi OMUCAHWE MPUMEPAMHU MOJIEKYISPHBIX YPaBHEHUU COOTBETCTBYIOIIMUX
XUMHUYECKUX PEAKIUM;

. MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Kaye€CTBEHHOT'O COCTaBa,
BO3MOKHOCTH NPOTEKAHUSI XMMUYECKUX MPEBPALIECHUN B PA3JIMYHBIX YCIOBUSIX;
. BBIUKCIISATH OTHOCUTENBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO

JIOJTF0 XUMHUYECKOTO 3JIEMEHTa 1Mo (popMyiie COeMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B paCTBOPE,
MIPOBOAUTDH PACUETHI 10 YPABHEHUIO XUMUYECKOM peakinu;

o MIPUMEHATh OCHOBHBIEC OIEPALMA MBICIUTEILHON JEATEIbHOCTH — aHAJIW3 U CHHTE3,
CpaBHEHHE, O0OOIIeHHe, CHCTEMaTU3allMio, KilacCU(UKAIMIO, BBISIBICHHE MPUYUHHO-
CJICICTBEHHBIX CBSI3€H — JJIs1 M3yUEHUSI CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIINNA, €CTECTBEHHO-

HayyHbIe METOJbl TO3HAHWS — HAONIONCHHWE, W3MEpPEHHE, MOJCITUPOBAHUE, AKCIECPHUMEHT
(peasbHBIN ¥ MBICTICHHBIN ),
J ClIeIOBaTh TPaBHJIaM  TOJIb30BAHUS XUMHYECKOW TMOCyAoH U  1ab0paTopHBIM

o0OpyJIOBaHMEM, a TakXKe NpaBWwiIaM oOpalleHUss C BeleCTBAMU B COOTBETCTBUU C
WHCTPYKUHMSMU IO BBIIOJHEHUIO JaO0OPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYEHUIO U
coOupaHuIo ra3000pa3HbIX BELIECTB (BOJOPOJAa U KHUCIOPOAA), MPUTOTOBICHHUIO PAaCTBOPOB C
onpeAea€éHHON MacCOBOM JOJIEM pacTBOPEHHOrO BEUIECTBA, IUIAHWUPOBATH M MPOBOAUTH
XMMHUYECKHE DKCIEPHUMEHTHI IO PaclO3HABAHMIO PACTBOPOB ILEJIOYEH M KHUCIOT C MOMOLIBIO
HMHANKATOPOB (JaKkMyc, (heHosdTanent, MEeTUIOPaHX U APYTHUE).

K koHIy o0yueHus B 9 kJiacce npeIMeTHbIE pe3yIbTaThl HA 6a30BOM YPOBHE JTOJIKHBI OTPaXaTh
c(OpPMUPOBAHHOCTH Y O0yUaIOIIUXCSl YMEHHI:

J pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHSATHI: XUMHUYECKUI 3JEMEHT, aToM,
MOJIEKYyJa, HMOH, KAaTHOH, aHUOH, IPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, BAJICHTHOCTD,
ANEKTPOOTPHUIATENBHOCTh, CTENEHb OKUCJICHMS, XUMHUYECKas peaklusi, XUMHUYecKas CBS3b,
TEIUIOBOM 3(PPEeKT peakiuu, MOJb, MOISPHBIA 00BEM, PacTBOP, AJIEKTPOIUTHI, HEAIEKTPOIUTHI,
ANEKTPOJIUTUYECKAST JUCCOLMALMS, PEAaKIMM HOHHOTO OOMEHa, KaTalu3aTrop, XHMUYECKOE
paBHOBecHE, OOpaTUMble M HEOOpaTHMbIE pPEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
peakluy, OKUCJIUTENb, BOCCTAHOBHUTEIb, OKHCJIEHHE M BOCCTAaHOBJEHHE, aJIOTPOINMSI,
aM(pOTEpPHOCTb, XMMHUYECKasi CBsA3b (KOBaJIECHTHAas, MOHHAs, MEeTaJNIM4yecKas), KpucTalndyecKast
pemérka, KOpPpO3usi METAJIOB, CIUIaBbl, CKOPOCTb XHMHYECKOW peakIHUH, MpeleiabHO
nomyctumast koHueHnTpauus [1/1K Bemectsa;

. WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TOHSATUH W MPUMEHSTH 3TU
MOHSTHS TIPU ONMCAHUU BEILIECTB U X IIPEBPALICHU;

o UCTOJb30BaTh XHWMHUYECKYI0 CHMBOJMKY Ui COCTaBiIeHHMs (OpMya BeIIeCTB U
YpPaBHEHUN XUMUYECKUX PEAKIUH;

J OTIPEAEIIATh BAJIEHTHOCTh U CTENIEHb OKUCIEHUS] XMMHUECKHUX JIEMEHTOB B COEIMHEHUSAX
pa3IMYHOIO COCTaBa, INPHUHAJIEKHOCTb BEUIECTB K OINPEACIEHHOMY KJIACCY COCOUHEHHMM II0
(dbopMynaM, BUJI XUMUYECKOM CBS3M (KOBaJICHTHAs, HOHHAsI, METAJJINYECKas ) B HEOPraHUYECKUX
COEJIMHEHUSX, 3apsi/l MOHA MO0 XUMHUYECKOW (opmyre, XapakTep cpeAbl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COCTUHEHHM, TUIl KPUCTANINYECKON PEIIETKY KOHKPETHOTO BEILECTBA;

. packpbiBaTh cMbIca llepuogudeckoro 3akona /I. 1. MenneneeBa u 1eMOHCTpUPOBATH €0
MMOHMMAaHME: ONMCHIBATH M XapaKTepu3oBaTh TalOaMuHyro ¢opmy Ileproauueckoil cucTembl
XUMHUYECKHX HJIEMEHTOB: pa3inyaTh MOHATUS «TJaBHAs MOATpynna (A-rpymmna)» U «no0o4yHas
noarpynma (b-rpynma)», manple u OOJbIIME TEPHOBI, COOTHOCUTH 00O3HAYEHUS, KOTOPHIC
UMEIOTCSI B TIEPUOJUYECKON TalnHIle, ¢ YUCIOBBIMH XapaKTEPUCTHUKAMH CTPOCHHUS aTOMOB
XMMHUYECKHX JIEMEHTOB (COCTaB U 3apdll siapa, o0llee YnciIo 3JIEKTPOHOB M paclpesiesieHne X
T10 3JIEKTPOHHBIM CJIOSIM), OOBSICHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JICMEHTOB



U UX COEJUHEHMI B Ipelenax MajblX NEPUOAOB U IVIABHBIX MOATPYHI C YYETOM CTPOECHHS HMX
aTOMOB;

J KJIaccu(pUIUpoBaTh XMMHUYECKUE 3JIEMEHTHI, HEOPraHMYECKHE BEIIeCTBA, XMUMUYECKUE
peakiuu (10 YUCIy M COCTAaBy y4aCTBYIOUIMX B PEAKIMH BEILECTB, IO TEMJIOBOMY 3PQEKTY, 10
HM3MEHEHUIO CTENEHEN OKUCIEHUS! XUMUYECKUX JIEMEHTOB);

. XapakTepu3oBaTh (ONHMCHIBaTh) oOIMEe U crnenupuuecKue XUMHYECKHEe CBOMCTBa
MIPOCTBIX M CJIOKHBIX BEIIECTB, MOJATBEPKIAsl ONMKUCAHUE MPUMEPAMH MOJIEKYISIPHBIX U MOHHBIX
YPaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIAN;

o COCTaBJIATh YPABHEHUS 3JIEKTPOJIUTUYECKOHN TUCCOLMAMU KUCIIOT, Liejoueil u cosiel,
MOJIHBIE M COKpAIIEHHbIE YypaBHEHUS peakuuid HOHHOrO OOMEHa, YpaBHEHHS peaKIUi,
MOATBEPXKAAIOIINX CYIIECTBOBAHUE TIE€HETUYECKOW CBSI3M MEXKAY BELIECTBAMHU pPa3IMYHBIX
KJIACCOB;

J pacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKIUNA IOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOIO OajlaHCa ITHX peakLuil;

J IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHHS, BO3MOXKHOCTU
IIPOTEKAHNS XMMUUYECKUX IPEBPAIICHUN B PA3IMUHBIX YCIOBUSX;

. BBIUUCIISATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAacChl BEIECTB, MAacCOBYIO
JIOJIF0 XUMHUYECKOT'0 JIEMEHTA 10 (popMyIie COeAMHEHNS, MACCOBYIO JIOJII0 BEILIECTBA B PaCTBOPE,
IIPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peakLnu;

o coOuogaTh IpaBWiIa IOJb30BAaHUS XMMHUYECKOM IOCyloM U 1a00paTOpHBIM
000py0BaHUEM, a TAaKXKE MpaBUIIa 0OpAIICHHS C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUUSIMHU
[0 BBINOJHEHUIO JAa0OPAaTOPHBIX XHMMHYECKHUX OINBITOB IO IOJYYEHUIO M COOMPAHUIO
ra3000pa3HbIX BEUIECTB (aMMHUaKa M YTIIEKUCIIOro rasa);

. IPOBOJUTH PEaKIMM, MOATBEPXKIAOLINE KAaYeCTBEHHBIH COCTaB PAa3JIMYHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM MYTEM XJOpHUI-, OpoMHJI-, HOAMI-, KapOoHAT-, gocdar-, cumuKar-,
cynbdar-, THIPOKCHUI-UOHBI, KATHOHBI aMMOHHS M HOHbl H3YYEHHBIX  METaJJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;

J IIPUMEHSATh OCHOBHBIE OIIEPALIMHU MBICIUTEIBHON AESITEIBHOCTH — aHAJIU3 M CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEMAaTH3ALHIO, BbISBICHUE TPUYNHHO-CIICACTBEHHBIX CBA3EH — JUIs
M3Y4YEHHs CBOMCTB BEILECTB M XUMUYECKUX PEaKLUH, €CTEeCTBEHHO-HAayUYHbIE METO/Ibl MO3HAHUS
— Ha0JIr0/IeHNe, U3MEepeHNe, MOJICIMPOBaHNE, SKCIIEPUMEHT (peabHbII U MBICIECHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne i/ HaumeHoBaHMe pa3/iesioB U TeM NPOrPaMMbl Kosn4yecTBo 4acoB DJIeKTPOHHbIE
Bcero Kontpoabnsie | Ilpaktnyeckue | (uudpoBbIe)
padoTbI padoTbI o0pa3oBaTe/bHbIE
pecypchl
Pasnea 1. IleppoHayajibHble XUMHYECKHE IOHATHS
11 Xumus — BakHasi 00J1aCTh €CTECTBO3HAHUS U 5 2 bu6mmoreka [IOK
MPAKTUYECKOM JIeSITEILHOCTH YEJI0OBEKa https://m.edsoo.ru/7f41837c¢
1.2 BemectBa 1 XuMHuecKue peakuuu 15 1 bubnuorexa [IOK
https://m.edso00.ru/7f41837¢
Hroro no pazueny 20
Pasznea 2. BaxkHeiilme npeacTaBuTe]IM HEOPraHM4YeCKNX BelecT
2.1 Boznyx. Kucnopoa. Ionsitue 06 okcumax 6 bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c
2.2 Bonopon.IlonsiTie o KuCIOTax v COMAX 8 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
2.3 Bona. PactBopsl. [lonsiTue 06 ocHOBaHUSIX 5 1 1 bu6nuorexa [IOK
https://m.edso0.ru/7f41837c
2.4 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COCUHEHUIN 11 1 1 bubnnorexa [IOK
https://m.edso00.ru/7f41837¢
Htoro no pazneny 30

Pa3zpnen 3. Ilepnonnueckuii 3axon u [lepuoanyeckasi cucrema xumuieckux 3j1eMmeHToB /I. U. MenaeneeBa. CTpoenne aToMOB. XUMHYeCKast

c¢Bsi3b. OKHCJIUTEIbHO-BOCCTAHOBHUTEJIbHbIE P€aAKIIuN

3.1 [Tepuonnueckuii 3akoH u Ilepronnueckas cuctema 7 bu6nunorexa LIOK
xuMudeckux 31nemenToB [l. . Menneneesa. CtpoeHue https://m.edsoo0.ru/7f41837c
aToma

3.2 Xumundeckas cBsI3b. OKUCIHTEILHO- 8 1 bu6nuorexa LIOK
BOCCTaHOBUTEJIbHBIC PEAKIIMHI https://m.edso0.ru/7f41837c

Hroro no pazaeny 15 bubmuorexa [IOK
https://m.edso00.ru/7f41837¢
PeszepBHoe Bpemst 3 bubnmnoreka [JOK
https://m.edso00.ru/7f41837c
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68 4 5
9 KJIACC

‘ Ne n/m ‘ HaunmeHnoBaHue pa3/ies10B M TeM IIPOrPpaMMbl

KoauuecTBo yacoB

| DiexTponHbIe
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Bcero Kontpoabusie | IIpaktuyeckue | (uu(ppoBbie)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypchbl
Paznea 1. BemecTBo M XMMHYeCKHe PeaKIIUH
1.1 [ToBTOpeHME U yriyOJieHHe 3HAHUH OCHOBHBIX 5 1 bubmuorexa [JOK
paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OcCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHUX PEAKIUM 4 bu6mmorexa LIOK
https://m.edsoo.ru/7f41a636
1.3 DJIEKTPOIUTHYECKAsT AUCCOLUALINSA. XUMUYECKUE 8 1 1 bu6mmorexa [IOK
pEaKLHU B pacTBOpax https://m.edso0.ru/7f41a636
Wroro no pazueny 17
Pa3zpnen 2. HemeTa/uibl M X COCUHECHUSA
2.1 OO61mas XxapakTepUCTUKa XUMHUECKUX DJIEMEHTOB 4 1 bubmuorexa [JOK
VIIA-rpynnsl. I'anorenst https://m.edso0.ru/7f41a636
2.2 OOmrast XxapaKTepUCTHKa XUMHUYECKUX dyieMeHTOB VIA- | 6 bub6mmorexa [IOK
rpynmnbl. Cepa u €€ COeTUHEHUS https://m.edso0.ru/7f41a636
2.3 OO1m1ast XxapaKTepUCTHKa XUMHUYECKUX AJIEMEHTOB V A- 7 1 bubnuorexa LIOK
rpynnsl. A30T, Gochop U UX COeTUHEHUS https://m.edsoo.ru/7f41a636
2.4 OOmast xapaKTepUCTHKA XUMHUECKUX dyieMeHToB IVA- | 8 1 2 bu6nmoreka [IOK
IpyHIbL. YTIIEpOa U KPEMHUN U UX COCIUHEHUs https://m.edso0.ru/7f41a636
Wroro mo pazneny 25
Pasnea 3. MeTa/libl M HX COeIMHEHUS
3.1 OO011Ke CBOMCTBA METAJJIOB 4 bubmuoreka [JOK
https://m.edsoo.ru/7f41a636
3.2 Baxkueliniie MeTamisl ¥ UX COETUHEHUS 16 1 2 bu6nuoreka [IOK
https://m.edso0.ru/7f41a636
Hroro o pasneny 20
Paznen 4. Xumus u okpyskamomas cpeia
4.1 BemectBa 1 MaTepuaibl B )KM3HU Y€JIOBEKa 3 but6mmoreka [IOK
https://m.edso0.ru/7f41a636
Wroro o pasneny 3
PesepBHOE BpeMms 3 bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 7
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HNOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
Ne Tema ypoka KoJsnyecTBo 4acoB Hara Hcnonb3yemoe /3 DJIeKTPOHHbIE
Bcero | KP | IIP | nuaan | ¢akr o0opynoBaHue nugpossie
1| + o0opynoBaHue o0pa3zoBaTe/ibHbIE
/ JIETCKOI0 TeXHONAapKa pecypchbl

1| «KBanTopnym»

1 | llpenmer xumuu. Poib 1 bubnuorexa [IOK
XAMHWH B KU3HU YEJIOBEKA. https://m.edsoo.ru
Tena u BemecTBa [ff0d210c

2 | IlonsTHe 0 MeToIaX 1 JlaTuuk TemMmepaTypsl bubmuotexa [JOK
MO3HAHUS B XUMHUH IUTATUHOBBIN, TEPMOMETD, https://m.edsoo.ru

AIICKTPUYECKAsK TUINTKA. [ff0d227e
JlaT4uk TeMneparypsl
(TepMoTIapHbIii)
3 | [Ipaktuueckas padota Ne 1 1 BBITIHACATH bubmuorexa [IOK
«IIpaBuna paboThI B Ipasuna https://m.edso0.ru
71a00paTOPHH U TIPUEMBI Texnuxn [ff0d23dc
o0Oparenus ¢ 1a60paToOpHBIM besomachoct
000pyI0BaHUEM» u B kabuHere
XHAMHUH,
KOTOpPBIMU
MOXHO
IIOJIB30BaThC
s 10Ma

4 | YucTsle BellecTBa U CMECH. 1 JlaTuuk 351eKTpO &4 bubnmoreka [JOK
CriocoObI pa3aencHus [POBOIHOCTH, https://m.edsoo.ru
cMmecei 1U(PPOBOK MHUKPOCKOIT ymp ¢ 28 [ff0d26ca

5 | [Ipaktuueckas padota Ne 2 1 CocraBuTh bubnmoreka [JOK
«Pasnenenue cmeceit (Ha OTYET https://m.edsoo.ru
NpUMepe OYUCTKU [ff0d28c8
TIOBAPEHHOM COJIN)»

6 | ATOMBI U MOJICKYJIBI 1 JlaTyuK TeMnepaTypbl bu6nmorexa [IOK
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[JIATHHOBBIM https://m.edsoo0.ru
[ff0d2a6c¢
7 | XMMHYECKHUE DJICMCHTHI. bubmuorexa [IOK
3Haku (CMBOJIBI) https://m.edsoo.ru
XUMHUYECKHX DJIEMEHTOB [ff0d2be8
8 | IIpocThie U CIIOKHBIC [TpuGop /ist OMBITOB € BeryunThb bubnmoreka [JOK
BEIECTBA IEKTPUIECKUM TOKOM. OIpeICIICHUS https://m.edsoo.ru
[ff0d2a6c
9 | ATOMHO-MOJIEKYIISIPHOE bubmuotexa [IOK
y4yeHHe https://m.edsoo.ru
[ff0d2d50
10 | 3akOH MOCTOSTHCTBA COCTaBa bu6mmoreka [IOK
BEIIECTB. XUMHUYECKast https://m.edsoo.ru
dbopmya. BaieHTHOCTD [ff0d2eae
aTOMOB XHUMHUYCCKUX
3JICMEHTOB
11 | OTHOCHTENbHAS aTOMHAS bubmuorexa [IOK
macca. OTHOCHTEIbHAS https://m.edsoo.ru
MOJIEKYJIIpHAs Macca [ff0d323c
12 | MaccoBas qoasd bu6nuoreka [IOK
XMMHYECKOT'O DJIEMEHTA B https://m.edsoo.ru
COEIUHEHUH /ff0d350c
13 | KonnuecTBo BelecTsa. bubmuorexa [IOK
Moss. Mossiprast macca https://m.edsoo.ru
/f0d5230
14 | ®usnyeckue U XMMUYECKUe bubmuorexa [IOK
SIBIICHHSI. XUMHUYCCKas https://m.edsoo.ru
peaKIst [ff0d37fa
15 | [IpusHaku u ycnoBus bubnnoreka [IOK
MPOTEKAHHS XUMUYIESCKIX https://m.edsoo.ru
peaxiuii [ff0d3al6
16 | 3akoH coXpaHEHUS MaCChI Bechl an1ekTpoHHbIe bubmuotexa [IOK
BEIICCTB. XUMHUYCCKUE https://m.edsoo.ru
YpaBHCHHUSI /ff0d3b88
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17 | BeraucieHus: KOJIMYECTBa, bu6mmoreka [IOK
MAacChl BEIECTBA I10 https://m.edsoo0.ru
YPaBHEHUSIM XUMHUESCKHX [ff0d5708
peakuui

18 | Kimaccudukarms bubmmorexa [IOK
XMMHUYECKHX PEaKIUii https://m.edsoo.ru
(coeMHEHMS, PA3TIOKEHHS, [ff0d3f34
3aMenieHus, OOMEHa)

19 | M. B. JlomoHOCOB — bubmuorexa [IOK
YUYEHBIA-3HIIUKJIOTICMCT. https://m.edsoo.ru
O0o0meHne n [ff0d40c4
CHUCTeMaTU3alus 3HaHUI

20 | KonTtponbHas padota Nel mo bubmuorexa [JOK
Teme «BemecTBa u https://m.edsoo.ru
XHUMHUYECKHE PEAKIIHI) [ff0d4290

21 | Bo3nmyx — cMmech ra3oB. [Tpubop mns onpeneneHus bu6nmmoreka [IOK
Cocras Bo3nyxa. Kucnopon cocTaBa BO3/yXa https://m.edsoo.ru
— DJIEMEHT U IPOCTOE [ff0d448e
BemiecTBo. O30H

22 | ®u3nYecKnue U XUMHUCCKUC bu6mmoreka [IOK
CBOKMCTBa KHUCIOPOA https://m.edsoo.ru
(peaku OKUCIICHHUS, [ff0d4614
ropenue). [Toustue 006
OKCHJIaX

23 | CriocoOBI OTydeHUs bubnmorexa [IOK
KHCJIOPO/a B 1a00OpaTopuu U https://m.edsoo.ru
MPOMBIIUICHHOCTH. [ff0d497a
IIpumeHeHne Kuciopoaa

24 | Temnooit 3¢ ekt Hatuuk pH, no3atop bubmmorexa [IOK
XHUMHYECKON PEaKIiH, 00BEMa JKHUIKOCTH, https://m.edsoo.ru
MOHSATHE O OropeTKa, TaTYhK /ff0d4790

TEPMOXUMHUYECKOM
YpaBHEHUH, K30~ U
SHAOTEPMHUYECKUX PEAKIIUIX

TeMIepaTypbl
MIATHHOBBIN, TaTYNK
JaBJICHHS, MarHATHAs
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MCIIaJiIka

25 | TorumBo (He(dTh, yroyb U bubmuorexa [IOK
MeTaH). 3arpsi3HeHUE https://m.edsoo.ru
BO3/1yXa, CIIOCOOBI €T0 [ff0d4c4a
IPEI0TBPAIICHHSI

26 | Ilpaktuueckas pabora Ne 3 bubmmorexa [IOK
o Teme «Ilonmyyenue u https://m.edsoo.ru
coOMpaHue KKCI0PO/a, [ff0d4ae2
W3YUYCHHE €r0 CBOHCTBY

27 | Bomopon — snemMeHT U bubnuorexa LIOK
IIPOCTOE BEIIECTBO. https://m.edsoo.ru
Haxoxnenue B mpupoje [ff0d4dd0

28 | ®OusznyecKue 1 XUMHUCCKUE bubmuorexa [IOK
CBOWCTBA BOJAOPO/IA. https://m.edsoo.ru
[TpumeHneHue Boopoaa [ff0d4dd0

29 | [ToHsATHE O KUCIIOTAX U COJIAX bu6mmoreka [IOK

https://m.edsoo.ru
[ff0d50d2

30 | CriocoOBI OTydeHUs bubnmoreka [JOK

BOJIOPO/Ia B JIabOpaTopuu https://m.edsoo.ru
[ff0d4dd0

31 | [Ipaktrueckas padota Ne 4 bubmuotexa [JOK
no Teme «Ilonyuenue u https://m.edsoo.ru
coOupaHue BOI0OpPO/Ia, [ff0d4f42
W3YyYECHHUE ET0 CBOMCTB)

32 | MomnsipHBbIif 00bEM Ta30B. bubnmoreka [JOK
3akoH ABOraapo https://m.edsoo.ru

[ff0d542e

33 | Beruuciienus 00béMa, bubmuotexa [IOK
KOJIMYECTBA BEIECTBA ras3a https://m.edsoo.ru
0 €r0 U3BECTHOMY [ff0d55a0
KOJINYECTBY BEIIECTBA WU
00BEMY

34 | Beruuciienus 00bEMOB ra3oB bubmmorexa [JOK



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0

10 YPaBHEHHUIO PEaKIU Ha

https://m.edsoo.ru

OCHOBE 3aKOHA 00BEMHBIX [ff0d5708
OTHOIIIEHUH Ta30B

35 | dusnueckre U XUMHUYCCKHE bu6nmoreka [IOK

CBOICTBA BOJBI https://m.edsoo.ru
[ff0d587a

36 | CocraB ocHoBaHui. [TonsiTHE bubmuorexa [IOK

00 MHAMKATOpax https://m.edsoo.ru
[ff0d59e2

37 | Bona xak pacTBOpUTEb. JaT4uk TemMrepaTypsl bubnuorexa LIOK
Hacelmenusie u IUTATHHOBBIN https://m.edsoo.ru
HEHACHIILIEHHBIC PACTBOPBI. udposoit MUKpPOCKOIT [ff0d5b40
MaccoBas goJis BelecTBa B
pacTBope

38 | IIpaktuyeckas padora Ne 5 bubnmoreka [IOK
o Teme «IIpurorosienue https://m.edsoo.ru
pPacTBOPOB C OMpPeICAEHHOM [ff0d5eba
MacCOBOMU J1oeH
pacTBOPEHHOTO BEIIECTBA»

39 | KonrponbHas padora Ne2 1o bubnmoreka [JOK
teme «Kucmopona. Bomopos. https://m.edsoo.ru
Bona» [ff0d6342

40 | Okcumpl: cocTas, bubnmorexa [IOK
KIaccupuKanus, https://m.edso0.ru
HOMEHKJIATypa [ff0d664e

41 | [MomyyeHue U XUMHUYECKHE bubmuotexa [JOK
CBOICTBA KMCIIOTHBIX, https://m.edsoo.ru
OCHOBHBIX U aM()OTEPHBIX [ff0d664e
OKCHJIOB

42 | OcHOBaHHMS: COCTaB, bubmuorexa [IOK
Kiaaccu(uKanms, https://m.edsoo.ru
HOMEHKJIaTypa [ff0d67ca

43 | Tlony4yeHe U XUMHYECKHE Hatuuk pH bubmuotexa [IOK

CBOMCTBa OCHOBaHUIA

https://m.edso0.ru
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[ff0d67ca

44 | KHCIIOTHI: COCTaB, bu6nmmoreka [IOK
Kinaccudukanms, https://m.edsoo.ru
HOMEHKJIaTypa [ffOdfee2

45 | IlonyyeHune U XUMHYECKHE Hatuuk pH, bubmuorexa [IOK
CBOMCTBA KHCJIOT [{udppoBOI MUKPOCKOIT https://m.edsoo.ru

[ff0dfee2

46 | Conu (cpenuue): bubnmnoreka [JOK
HOMEHKJIATypa, CIIOCOObI https://m.edsoo.ru
MOJTy4YCHHUs, XUMUUECKUE /00ad9474
CBOICTBA

47 | IIpaxktuueckas padora Ne 6. bubmuotexa [JOK
Pemmenune https://m.edsoo.ru
AKCICPUMEHTAIBHBIX 3344 /00ad9b7c
1o TeMe «OCHOBHBIE KJIaCChI
HEOPraHMYECKHUX
COCJIMHEHUI»

48 | I'eneTudeckast CBSI3b MEXKIY bubmuotexa [IOK
KJIaccaMH HEOPTaHHYECKHX https://m.edsoo.ru
COEIMHEHUI /00ad9a50

49 | O6o6meHne n bubnmoreka [JOK
CHUCTEMATU3aLUA 3HAHUN https://m.edso0.ru

/00ad9cb?2

50 | KonTtponbHas padota Ne3 o bubmuotexa [JOK
TeMe "OCHOBHBIE KJIACCHI https://m.edsoo.ru
HCOPTraHUYECKUX /00ad9ela
coequHeHun"

51 | IlepBble MONBITKH bubmmorexa [IOK
KJIacCH(pHUKAINU XUMHUYECKUX https://m.edsoo.ru
aneMeHToB. [ToHsTHE O /00ad9ffa
IPYINIAX CXOAHBIX 3JICMCHTOB

52 | Ilepuoaudeckuii 3aKOH U bu6nuoreka [IOK
[Meproanyeckas cuctema https://m.edsoo.ru
XUMHUYECKUX IJIEMEHTOB /] /00ada52c
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W. MenneneeBa

53 | [lepuonpl, rpymnmsl, bubmuorexa [IOK
HOATPYIIITBI https://m.edsoo.ru
/00ada52c
54 | Ctpoenue aromoB. CocTaB bubnunoreka [IOK
aTOMHBIX sifiep. M30Torbl https://m.edsoo.ru
/00ada342
55 | CtpoeHue MEeKTPOHHBIX bubnuorexa [IOK
000JI04eK aTOMOB 2JIEMEHTOB https://m.edsoo.ru
[lepuoanueckoii cucremst /. /00ada6bc
W. Menneneena
56 | XapakTtepucTrka bubnmoreka [JOK
XAMHAYECKOI0 DIIEMEHTA 110 https://m.edsoo0.ru
ero MOJI0KEHHIO B /00ada824
Ilepunonnueckoii cucreme /.
H. MenneneeBa
57 | 3nauenue [leprogmaeckoro bu6nuoreka [IOK
3aKOHa JIJIsl Pa3BUTHUS HAYKU https://m.edsoo.ru
u npaktuku. J1. U. /00ada96e
MenneneeB — y4€HBIN,
MIEIaror U TpakJaHuH
58 | DneKTpOoOTPULIATENEHOCTh bubnuorexa LIOK
aTOMOB XMMHUYECKHX https://m.edsoo.ru
AJIIEMEHTOB /00adaab8
59 | MonHas XuMHYeCKas CBS3b bubnmoreka [JOK
https://m.edsoo.ru
/00adac34
60 | KoBasieHTHas OsIpHAS bubnmoreka [JOK
XUMHUYECKasl CBS3b https://m.edsoo.ru
/00adaab8
61 | KoBasieHTHast HEMOJISIpHAS JlaTuuk TemMreparypsl bubmuotexa [IOK
XAMHUYECKas CBA3b [JIATUHOBBIN, TaTYUK https://m.edsoo.ru
TEMITEPATYPHhI /00adaab9

TEpMONIApHbIN
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62 | CrerneHb OKUCIICHUS bu6nmmoreka [IOK

https://m.edsoo.ru
/00adae28

63 | OKHUCIUTEITBHO- bubmuorexa [IOK

BOCCTaHOBHTEIIbHBIC PEAKIINU https://m.edsoo.ru
/00adb076

64 | OxucnuTeny u bu6nuorexa LIOK

BOCCTaHOBUTEIIH https://m.edsoo.ru
/00adb076

65 | Konrponbnas pabota Ne4 o bubnuorexa LIOK

TeMe https://m.edsoo.ru
«CtpoeHue aToma. /00adh486

XHUMUYECKasi CBSI3b

66 | Pe3epBHBII ypOK. bubmuorexa [IOK

OO6o01eHue 1 https://m.edsoo.ru
CHCTEMATU3ALNS 3HAHUN /00adb33c

67 | Pe3epBHBI ypOK. bub6muorexa [IOK

OO6o01eHue 1 https://m.edsoo.ru
CHCTEMATH3ALNS 3HAHUN /00ad9cbh?2

68 | PezepBHBIil ypOK. bubnuorexa [IOK

OG6o01eHue 1 https://m.edsoo.ru
CHCTEMAaTH3alMs 3HAHHIMA [ff0d61c6

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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9 KJIACC

Ne Tema ypoka KouanyecTBo yacos Hara DJIeKTPOHHbIE n/3
n/n Bcero | KP 1P uudposBbIe
wiad | ¢pakT | 00pa3zoBaTeJbHbIE
pecypchl
IloBTOpEHME 3a 8 Kiacc
1 [lepuonnueckuii 3aKoH. 1 bu6nunorexa [IOK
Ilepuoanueckas cucrema https://m.edsoo.ru/00adb59e
XUMHYECKHX d1eMeHToB /1. M.
Menneneena
2 3aKOHOMEPHOCTH B 1 bubnnoreka [IOK [ToBTOPUTH MOPSIIOK
W3MEHCHHUHU CBOMCTB https://m.edsoo.ru/00adb6b6 | n3mMeHeHuit B nepuoze U
XUMHMYECKHX 3JIEMEHTOB rpyrme IICX9
IIEPBBIX TPEX MEPUOIOB
3 Knaccudukanus u 1 bubnmnoreka [JOK [ToBTOpUTH KIaccuduKaImro,
HOMEHKJIaTypa https://m.edso00.ru/00adb7e2 | crrocoOBI MOTyUEHHS U
HEOPTraHUYECKHUX BEILECTB CBOMCTBA KJIACCOB
HEOPraHUYECKUX
COCJIMHEHUH
4 Bunnl xumMudeckou ¢BsI3U U 1 Bbubnuorexa [IOK [ToBTOPUTH MEXaHU3MBI
TUTBI KPUCTATUTMYECKHUX https://m.edso00.ru/00adbacé | oGpa3oBaHMs HOHHOI U
pELIETOK KOBAJIEHTHOW XUMHYECKOU
CBA3EH
5 Kontponsnas padota Nel no 1 1
teMe «lloBTOpeHune n
yriryOJaeHue 3HaHUH
OCHOBHBIX Pa3/esioB Kypca 8
KJIaccay
6 Knaccupukanmss XuMU4IeCcKux 1 bubnmoreka [JOK
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peaKuui o pa3IndHbIM
IpHU3HaAKaM

https://m.edsoo.ru/00adbch0

7 [lonsiTue o ckopocTu bubmmorexa LIOK
XUMHYECKOW PEaKIUH. https://m.edsoo.ru/00adbe9a
[ToHsATHE O TOMOTEHHBIX U
TE€TEPOTreHHBIX PEAKIIHIX
8 [loHsATHE 0 XUMHUYECKOM bubmuorexa [IOK
paBHOBecuu. DakTOpHI, https://m.edso0.ru/00adc28c
BIIUSIIOIIME HA CKOPOCTh
XMMHYECKOW PEaKUUU U
MOJIOKEHUE XUMHUECKOTO
paBHOBECHSI
9 OKHCIUTEHHO- bu6mmoreka [IOK
BOCCTAaHOBUTEJIbHBIC PEAKLIUH https://m.edsoo.ru/00adcade
10 Teopus 371€KTPOIUTUUECKOIN bub6mmoreka [IOK
nucconuanui. CUIbHBIE U https://m.edsoo.ru/00adcd68
ci1a0ble SJIEKTPOIUTHI
11 HonHble ypaBHEHMsI peakui bubnnoreka [IOK
https://m.edsoo.ru/00add448
12 XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
KHUCIIOT U OCHOBAaHUH B CBETE https://m.edsoo.ru/00add5d8
npeacTaBiIeHUl 00
3JIEKTPOJIUTUYECKON
JIACCOIUAITAN
13 XHUMUYECKUE CBOMCTBA COJICH bu6nmmoreka [IOK
B CBETE MPEJCTABICHUNA 00 https://m.edsoo.ru/00add8b2
AIIEKTPOJIUTUUECKON
JMCCOIMAIUN
14 [onsiTue o ruaponuse coneit bubnnoreka [IOK
https://m.edsoo.ru/00add9d4
15 0O0001eHne 1 bu6mmoreka [IOK
cucTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00addd12
16 [Ipaktuyeckas padora Ne 1. bubmmorexa [IOK

«Pemenue

https://m.edsoo.ru/00addbfa
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OKCIICPUMEHTAJIBHBIX 3a1a4»

17 KonTtponbhas padora N2 mo bubnuorexa [IOK
TeMe «DIEKTPOIUTHYECKAS] https://m.edsoo.ru/00addecQ
nucconuanus. XUMH4eCcKHue
pEaxIu B paCTBOPaX»

18 OO01mas xapakTepuCTHKA bubnmoreka [JOK
rajgoreHoB. XMMUYECKUE https://m.edsoo.ru/00addfe2
CBOICTBA HA MPHUMEPE XJIOpa

19 XnopoBoaopoa. ComnsiHast bubmuorexa [IOK
KHCJIOTa, XUMHYECKHUE https://m.eds00.ru/00ade104
CBOICTBA, MOJTyYCHHE,
IPUMEHEHHE

20 [IpakTraeckas padora Ne 2 bubnmoreka [JOK
o teme «Ilonyuenue https://m.edsoo.ru/00ade348
COJISHOM KHUCJIOTBI, U3y4EHUE
€€ CBOMCTB)»

21 Brruncnenus no ypaBHeHUsAM bub6numorexa [IOK
XUMUYECKHUX PEAKLNN, ECIIU https://m.edsoo.ru/00ade488
OJIMH U3 peareHToB J1aH B
U30BITKE

22 OO01as xapakTepuCTHKA bubnnorexa [IOK
asieMenToB VIA-rpynmsl https://m.edso0.ru/00ade64a

23 AnnotrponHbie MOIU(DUKAIINN bubnmoreka [JOK
cepsl. Haxoxnenue cepsl u eé https://m.edsoo.ru/00ade64a
COCAMHEHUH B IIPUPOJE.
XHUMUYECKUE CBOMCTBA CEPbI

24 CepoBoaopo, CTpOCHHE, bubmuorexa [IOK
(u3nYecKre U XUMHUECKUE https://m.edsoo.ru/00ade802
CBOMCTBA

25 Oxcuppl cepsl. CepHast bub6mmorexa [IOK
KHCJIO0Ta, GU3NYECKUE U https://m.edsoo.ru/00adea28
XMMHUYECKHE CBOMCTBRA,
IpUMEHEHNE

26 XUMUYECKUE peaKiii, bubnnoreka [IOK
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JeKalue B OCHOBE
HPOMBIIIJIEHHOTO CIIoco0a
MOJTy4EHUSI CEPHOM KUCIOTHI.
XUMHYECKOE 3arpsi3HEHUE
OKpY>Karolleu cpebl
COEJIMHEHUSIMU CEPbI

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

27 Berancnenue MaccoBoi 107u bu6mmoreka [IOK
BBIX0JIa IPOJYKTa PEAKUUU https://m.edsoo.ru/00adec8a

28 OO01mas xapakTepucTHKa bubnnoreka [JOK
371eMEeHTOB VA-Trpylbl. https://m.edsoo.ru/00adeea6
A30T, pacipocTpaHeHHUe B
npupojie, GpuznyecKue u
XMMHYECKHE CBONCTBA

29 AmMuak, ero puznyecKue u bu6nuorexa LIOK
XUMHYECKHE CBOMCTBA, https://m.edso0.ru/00adf004
MOJIy4CHUE ¥ IPUMEHEHHE

30 [TpakTuaeckas padora Ne 3 bubnmoreka [JOK
no teme «Ilonyuenue https://m.edso0.ru/00adf180
aMMUaKa, U3y4eHue ero
CBOMCTB»

31 A3oTHas KucjoTa, cé bubmuorexa [IOK
duznyeckrue 1 XuMH4YeCKue https://m.eds00.ru/00adf306
CBOMCTBA

32 Hcnonp3oBaHne HUTPATOB U bubnmorexa LIOK
COJIEW aMMOHHSI B KaYECTBE https://m.edso00.ru/00adf518
MUHEPATBHBIX YIO0OPECHHIA.
XUMHUYECKOE 3arpsi3HEHUE
OKpYKarolleu cpebl
COEJIMHEHUSIMU a30Ta

33 dochop. Oxeun pocdopa (V) bubmuorexa [IOK
u ¢pocdopHas KuCiIoTa, https://m.edsoo.ru/00adf68a
(bu3nueckre U XUMUYECKHE
CBOMCTBA, MTOJIy4YEHUE

34 Hcnonws3zoBanue docdaTos B bubnmoreka [JOK



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a

KaueCTBE MUHEPATBHBIX
ynoopeHuii. 3arps3HeHue
MPUPOIHOMN CpebI
¢dbocdaramu

https://m.edsoo.ru/00adfc20

35 Yraepon, pacnpocTpaHEHHUE B bubnuorexa [IOK
npupoje, GU3HIecKue u https://m.edsoo.ru/00adfd9c
XMMHYECKHE CBOMCTBA

36 Oxcupsl yriaepoaa, ux bubmmoreka [JOK
(bU3nYeCKUe U XUMUYCCKHE https://m.edsoo.ru/00adfebe
CBOICTBa. DKOJIOTHYECKUE
po0JIeMBbI, CBSI3aHHBIE C
okcuziom yriepona (1V)

37 VYronpHas KUCIIOTa U €€ COTH bu6mmoreka [IOK

https://m.edso00.ru/00ae006¢

38 [TpakTrueckas padota Ne 4 bubmuorexa [IOK
no teme "[lonydenne https://m.edsoo.ru/00ae027e
YTJIEKUCIIOTO Tasa.

KauecTBeHHas peakuus Ha
KapOoHaT-noH"

39 [lepBoHayanbHbBIE MOHATHUS 00 bub6numorexa [IOK
OPTaHMYECKUX BEIIECTBAX KaK https://m.edsoo.ru/00ae054e
0 COEJIMHEHHUAX yriepoa

40 Kpemnuii u ero coennHeHus bubnmoreka [JOK

https://m.edso00.ru/00ae080a

41 [paktuyeckas padota Ne 5. bubnnoreka [IOK
Pemenue https://m.edso00.ru/00ae0bf2
IKCIIEPUMEHTAILHBIX 33724
o teMe «Baxnenmue
HEMETAJIIBI U UX
COEJIMHEHUS

42 KonTponbaas padora Ne3 mo bubnmnoreka [JOK

TeMe «Baxuennime
HEMCTAJIJIbI U UX
COETMHEHS

https://m.edsoo.ru/00ae0el18



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18

43

OO61as xapakTepucTHKa
XAMUYECKHUX DJIEMCHTOB —
MeTaIoB. MeTtanandeckast
CBSI3b U METAJNINYCCKAs
KPUCTAJUINYECKAs PEUIETKA.
du3nueckue CBOMCTBa
METAaJlJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ael103e

44 XHUMUYECKUE CBOMCTBA bubmuorexa [IOK
METAJIOB. https://m.edso0.ru/00ae1156
DIIEKTPOXUMHUYECKUHN P
HaIPsHKEHUN METaJUIOB

45 OO6mme crocoObl MOTydeHUs bubnuotexa [IOK
MeTaiuioB. CIijiaBbl. https://m.edso0.ru/00ae1156
Berurcnenus mo ypaBHEHUSM
XUMHUYECKHUX PEaKIHii, eciu
OJIMH U3 PEareHTOB COACPKHUT
npUMeCH

46 [Tonsitue o xoppo3uu bubnmoreka [JOK
METAJJIOB https://m.eds00.ru/00ae1278

47 IllenouHbIe MEeTaIBI bu6nmoreka [IOK

https://m.edso00.ru/00ael4b2

48 Okcuabl ¥ TUAPOKCHIBI bu6nuoreka LIOK
HATpHs U Kaaus https://m.edso00.ru/00ae14b2

49 IllenouHO3EeMETEHBIC bu6nmmoreka [IOK
METaJlJIbl — KaJIbIUi 1 https://m.edso0.ru/00ae15e8
MarHuu

50 Baxueiinme coenuHeHus bu6nmmoreka [IOK
KaJIbITUAS https://m.edso0.ru/00ae15e8

51 O06o06mmenue u
CHUCTEeMaTH3aIus 3HAaHUI

52 JKEcTkocTh BOABI M CIOCOOBI bu6nuorexa [IOK
€€ yCTpaHEHHUs https://m.eds00.ru/00ae1886

53 [IpakTrueckas padota Ne 6 bubmuorexa [IOK

o teme "YKEcTKoCcTh BOABI 1

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

METOJIbl €€ YCTpaHEHHUS "

54 AtoMUuHHN bu6nmoreka [IOK
https://m.edsoo.ru/00aelc64
55 AmboTepHbIe CBOICTBA bub6numorexa [IOK
OKCHJIa ¥ THIPOKCUAA https://m.edsoo.ru/00aelc64
56 Keneso bubnmorexa [JOK
https://m.edso0.ru/00ae1d86
57 OKcuIpl, THIPOKCUIBI K COTH bu6nmmoreka [IOK
xenesa (I) u xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O6o06menne u
CUCTeMaTH3aIlHsl 3HAHUH
59 [TpakTrueckas padora Ne 7. bubnunoreka [JOK
Pemenue https://m.edsoo.ru/00ae3de8
JKCIIEPUMEHTANBHBIX 3aa4
1o teme «Baxxueiimme
METaJUTbI U UX COCTMHCHUS
60 Boruucienus mo ypaBHeHUSIM bubnmoreka [JOK
XUMHYECKHUX PEaKIUid, €CIIN https://m.edso00.ru/00ae1750
OJIMH U3 PEareHTOB JIaH B
U30BITKE WU COJAEPIKUT
npumecu. Beraucinenus
MacCOBOM JOJTU BBIXOJIa
POJYKTA PEAKITUU
61 O6o0menne u
CUCTeMAaTH3aIHsI 3HAHUH
62 Kontponbnas padota Ne4 o
TeMme «BakHeilre MeTasibl
Y UX COCTMHCHUSD
63 BemecTBa 1 Marepuaisl B bubnmoreka [JOK
IMOBCEIHEBHOM XU3HU https://m.edso00.ru/00ae3f50
YeJIOBEKa
64 XUMHUECKOE 3arps3HEHUE bubnmoreka [JOK
OKpY>KaloIleu cpeibl https://m.edso00.ru/00ae4270
65 Ponb xumuu B perieHun bubnnorexa [JOK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

9KOJIOTHUECKHX MpobiieM

https://m.edso0.ru/00ae4270

66 PesepBHbIii ypoK. 1 bubnuorexa [IOK
O6o06menue u https://m.edsoo.ru/00ae0dOa
CUCTEMaTH3aIlHs 3HAHU

67 PesepBHblIit ypok. 1 bu6mmorexa LIOK
O6o06menne u https://m.edsoo.ru/00adb33c
CUCTEMaTH3allMs 3HAHUM

68 PesepsHblil ypok. 1 bub6nmorexa [IOK
O06o0menue n https://m.edsoo.ru/00ad9ch2
CUCTeMAaTH3aIHsI 3HAHUH

OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Xumwst: 8- kiacc: 0a30BbIN YPOBEHb: YUCOHUK; 5-¢ u3anue, nepepadboranHoe, 8 kiacc/
I'a6puensn O.C., OctpoymoB N.T'., CnankoB C.A. AkumonepHoe obmiectBo «M3aareabcTBo
«IIpocBenienue»

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

1. Xumus. 8 knacc. Yuebnuk (aBtopsl O. C. I'abpuensn, . I'.

OctpoymoB, CragkoB).

Xumust. 9 knace. Yuebnuk (aBropsl O. C. I'abpuensn, U. I'. OctpoymoB, Crankos).

2. Meroauueckoe nocooue. 8 kiacc (aBropsl O. C. I'abpuensu, U. I'.Octpoymos, U. B.
AKCeHOBA).

3. [Iporpamma kypca xumun 17151 8—9 KaccoB 0011e00pa30BaTeIbHBIX YUPEKACHUN
(aBroper O. C. I'abpuensn, C. A. CnagkoB)

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
UHTEPHET

1. http://chemistry-chemists.com/ — «Xumus 1 XumMukm» - GopyMm xKypHaia (IKCIIEPUMEHTBI
10 XUMUH,

IpaKTUYeCcKas XUMHUs, IpoOIeMbl HAyKH U 00pa3oBaHMs, COOPHUKY 3a/1a4 JUI OArOTOBKU
K OJIUMITHAJaM

110 XUMHH).

2. OcHOBBI XMMHHU: 00pa30BaTEIbHBIN CAUT JJI HIKOJIBHUKOB U CTYAEHTOB
http://www.hemi.nsu.ru

3. BupryanbHas xumudeckas mikoja http://maratakm.narod.ru

4. 3aHuMaTenpHas XuMus: Bce 0 Metasuiax http://all-met.narod.ru

5. Komnekuus «EcTecTBeHHOHAayUYHBIC SKCIIEpUMEHTBI»: xumus http://experiment.edu.ru

6. XuMus 1715 BCeX: MIUTIOCTPUPOBAHHBIC MaTEpPHaJIbl IO 001N, OpraHMYeCcKon 1
HEOPraHUYECKON

xumun http://school-sector.relarn.ru/nsm/

7. UIxonsHast xumus http://schoolchemistry.by.ru

8. Ilepuonnyeckas Tabmuma

3JIEMEHTOB
http://www.informika.ru/text/inftech/edu/edujava/physics/Periodic/Periodic.html
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