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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (heaepanbHOl paboueii MporpaMMbl BOCIIUTAHUS
U ¢ Yy4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHMS M pAa3BUTHUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOIro
MpeaMeTa, YCTaHABIIMBAET 00s3aTeNbHOE IIPEAMETHOE COJIEpKaHue,
MpeAyCMaTPUBAET PACIPEAECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
O0COOEHHOCTEW  O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanu3anuu TpeOOBaHUI K pe3ysbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEeNbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTUM M 00 HBOJIIOIUMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHs TI00aThHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOIN U 3KOJOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPHI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATEHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4yeOHOM  JIesITEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOJMMBIX KaK B
MTOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHHOCTH;

3HAKOMHUT CO CHENU(GUKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHOU rpaMOTHOCTH O0y4aronIuXxcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHWS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOU BKJIAa/l B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHUS B OOYYEHHHM XUMHH OOECHedYMBalOTCs CrerupuKon
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHUU H HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiep>kaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydueHuro. CoaepkaHue CKIAAbIBACTCA U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanyeckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMW,

— YYEHUS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpenctaBieHUNd 00 AIEKTPOTUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HAa OCHOBE OJMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENHHO OT OJHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOCHHS ¥ BO3MOXKHOCTEH MPAKTUYECKOT0 MPUMEHEHHUSI U TTOTYUYEHUS N3y4aeMbIX
BEIIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYYHON KapTUHBI MHUPA B JIOTHKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIICHHUS K HAYYHOMY 3HAHUIO U METO[aM
MO3HAaHUSI B Hayke. VM3ydeHue XMMHUU MPOUCXOJUT C MPUBJICYEHUEM 3HAHUU W3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 57
KJIACCh» U «Pu3uka. 7 Kiacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHHWE 3HAHWK OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbBHOCTH YEJIOBEKA U KaK OHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYPBI. 3a/1a4a
y4eOHOTO TMpeaMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BaXXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOXKEHUM, TOCTYITHBIX
00001IeHnI T MHPOBO33PEHUECKOTO XapaKTepa, s3blKa HAyKW, B MPHOOIIEHUU K



HAyYHBIM METOJIaM TMO3HAHUS MPU W3YYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHUY U Pa3BUTUU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHOM U y4eOHO-UCCIEN0BATENbCKON IEATEIbHOCTH, OCBOCHUH MPABHII
0€e3011acHOro 0OpaleHHsI C BEHIECTBAMH B IOBCETHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIero oOpa3oBaHMs Ba)KHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— ¢$opMUpOBaHHE WHTEIUICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA CHUCTEMAaTHYECKOE MPUOOIICHHE
OoOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHON JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOITMUCS
OMbITa PAa3HOOOPA3HON NEATETBbHOCTH, MO3HAHHUS W CAMOINO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHATIBHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaIoIller0o MHUpa, MCIOJIb3YySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUU
XUMHH, TPUMEHATH UX TIPH PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
NesTEeIbHOCTH;

— (QopmupoBaHue y oOyyaromuxcs TyMaHUCTHYECKMX OTHOILEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eecoo0pa3HOro TOBEICHUSI B OBITY W TPYJOBOM JAESATEIBHOCTH B LEJSIX
COXpaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTUBAllMU K OOYYEHMIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJIbHEUIIETO
oOy4eHuUs.

KonuuecTBo 4acoB, OTBeAEHHBIX JIsl U3YUYEHUSI XUMHUH, COCTABIIAET B 8 Kiacce
68 yacoB (2 Jaca B HEJIEINIO).

COJEPKXAHUE OBYUYEHUA

8 KVIACC
IlepBoHayabHBIEe XMMHYECKHE TOHATHSA



[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTB. [loHsATHE O MeTOAax MO3HAHHWS B XMUMHHU. UHCTbIE BEIIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumnyeckas popmyina. BaneHTHOCTh aTOMOB XMMHUECKHUX 3JIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTEIbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KonunuectBo BemectBa. Moabs. MoisipHass Macca. B3anMOCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHUI] BemiecTBa. Pacu€rsl mo dopmynam
XUMHUYECKUX COCIMHEHU.

Du3NYECKUE U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, MpaBuiaMu paboThl B 1aOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHHe T'MJIPOKCHIIA
meau (I1) mpu HarpeBaHuu, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3y4YeHUE CIOCOOOB Pa3esIeHHUs] CMECEH: C MOMOILbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHWLISAIUA, XpoMaTorpadusi, MPOBEACHNUE OUYUCTKA TTOBAPEHHON
CONMM, HaONIOCGHHE W  OMNHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaskHejinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3neMeHT U mpocToe
BeecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenne kucinopoaa. CrnocoObl
MOJIy4eHHUs] Kuciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KUCIOPOa.

TennoBoit 3¢p(heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakUuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3]lyXa, YCUJIEHHE MAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.



Bonopon —snemenT u npoctoe BeniectBo. Haxoxnenne Bogopoaa B Ipupoze,
bu3nYecKue 1 XUMUIECKHE CBOMCTBA, IPUMEHEHHE, CTIOCOOBI MoTyueHus. Kucmotsr
Y COJIN.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznueckue CBOMCTBa BOJbl. Boma kak pactBoputelib. PacTBOpEI.
HaceplllieHHbIE M HEHACHIIIEHHBIE PAacTBOPBLI. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpOB B IpupoZie U B KU3HU 4eloBeka. KpyroBopor BoAbI B MPUPOJE.
3arps3HeHne NpUpPOAHbIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcuasl. Knaccudukarms
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. ®dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHMM: WIENOYM U HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[Tonydyenue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPENICIICHHE COJAEpKaHUsl KUCIOpOoAa B BO3yXe, MOITYUEHHUE,
coOupaHue, pacro3HaBAaHUE UM U3YUYCHHE CBOMCTB KHUCIOpOJa, HaOI0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HUKHOBEHUS U
MpeKpanieHus TopeHus (1moskapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCUIOB U OTTUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpAaHHWE, pACMO3HABAHUE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoieicTue Bojopoaa ¢ okcuaom meau (1) (BozsmoxxHo
MCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMS BEIIECTB C Pa3IMYHOMN
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEACIEHHOW MacCOBOM J0Jiei
PacTBOPEHHOIO BEIIECTBA, B3aUMOJCIHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U
KaJbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATEpPUANIOB), HCCIEIOBAHUE
00pa31l0B HEOPTraHUYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIIOEHUE U3MEHEHMUSI
OKpacCKH UHIMKATOPOB B PACTBOPAX KUCIIOT U LIETOYEH, U3yUEHHUE B3aUMOICUCTBUS
okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajulaMu, peaKkiui
HEWTpanu3aluu, MOJy4YeHHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO



MeTaJljIa IPYyTUM U3 PacTBOPA COJIM, PEIICHHE DKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COETUHEHUI.

Ilepuoguvecknii 3axkoH u Ilepumoamyeckasi cucreMa XHMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIC PEAKIUH

[lepBble TOMBITKM KIACCU(PHUKAIMU XUMUYECKHUX 3JeMeHTOB. [lonsTnHe o
IPYIIax CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METAJLIbL,
rajlOre€Hbl, THEPTHBIE ra3bl). DIEMEHThI, KOTOPbIE 00pa3yroT aM(OTEPHbBIE OKCUIbI
Y TUIPOKCHUIBI.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. KopoTkonepuoanas u qiuuHHonepuoanas popmel [lepuonnyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonsl u rpymisl.
PuU3NYECKUNA CMBICII ITOPSAIKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sep. M30Tonsl. DiekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000J04eK aroMOB HepBbIX 20 XUMUYECKHUX  DJIEMEHTOB
[lepnommueckon cucremnl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIAaM U IIEPUOIAM.

3nauenue [leprnonnueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKJaHUH.

Xnmuueckass cBsi3b. KoBasieHTHas (MOJsipHAss M HEMOJISIPHAs)  CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX IEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucneHus.  OKHUCIUTEIBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUH.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3ydyeHrue OoOpa3lOB BELIECTB METAUIOB M HEMETAJUIOB, B3aWMOJCHUCTBUE
IMAPOKCUIA LMHKA C pAacTBOPAMHM KHCIOT M IIEJIOYEH, MPOBEIACHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakiiy pa3ioKeHUs], COSTUHEHU).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXIpEeAMETHBIX CBS3€M MPU HM3YYEHHMM XUMUM B & Kjacce
OCYUIIECTBJISIETCS. 4epe3 MCHOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX
IIOHATUH, TAK U NOHITHUM, SBISIOIMUXCS CUCTEMHBIMU IS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAayUHbIe MOHATHS: HAY4YHbIN (aKT, TUIIOTE3a, Teopus,
3aKOH, aHalu3, CHUHTE3, Kilaccu(ukaus, TMNEepUOJUIHOCTh, HaOIIOCHNE,
DKCIIEPUMEHT, MOJIECIIMPOBAHUE, U3MEPEHUE, MOJIEINb, SIBJIICHUE.



dusuka: maTepusi, aTOM, HJIEKTPOH, TIPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIIHI,
pPalOaKTUBHOCTb, MOJICKYJA, JJIEKTPUUYECKUI 3apsj, BEIIEeCTBO, TENO, OO0BEM,
arperaTHoe COCTOSHHUE BEIECTBA, Tra3, (U3MUECKHe BEIHYMHBI, €IMHULIBI
U3MEpEHHUS, KOCMOC, TIJIaHEThI, 3BE3/1bI, COHIIE.
buonorus: dorocunTes, apixanue, onocdepa.
['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOPHBIE TOPOBI, TTOJIE3HBIC
UCKOTIaeMble, TOIUIMBO, BOJIHBIE PECYPCHI.
INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XNUMHUHU HA YPOBHE OCHOBHOI'O OBIHIETI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIbTATbI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHS MPOrpPaMMbl OCHOBHOTO OOIIETo
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYEHUS XMMHUU B E€IUHCTBE y4yeOHOU U
BOCIIUTATENBHOMN IEATEIIBHOCTH B COOTBETCTBUU C TPAAULIHOHHBIMA POCCUHUCKUMU
COLIMOKYJIbTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, IPUHATBIMU B
oOLIeCTBE MpaBUJIaMU W HOPMAaMHU IMOBEJIEHUS M CIHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN O0yYaOIIUXCSl.

JIMYHOCTHBIE  pe3yJdbTaThl  OTpPakalOT  TOTOBHOCTh  OOYyYarOLIUXCS
PYKOBOACTBOBATbCA CHCTEMOM TMO3WUTHMBHBIX LEHHOCTHBIX OpHEHTAUUMHd U
paclIMpeHue OIbITA IEATEIBHOCTU Ha €€ OCHOBE, B TOM YHCIIE B YACTHU:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA

LIEHHOCTHOI'0 OTHOILIEHUSA K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAYyYHOMY HACIEAUIO, NOHUMAHMs 3HAYECHUS XUMHUYECKOM HAyKU B JKU3HU
COBPEMEHHOT0 OOILECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW HH(pOpMaIMei o
MEPENOBBIX JOCTUKEHUAX W OTKPBITHUSAX MHUPOBOM M OTE€YECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPONCTBE MHUpa U OOIIECTBA;

2) rpaKAaHCKOr0 BOCITUTAHMS:

IPEICTABICHNUS] O COLMAJIBHBIX HOpPMax M MPABUJIAX MEXKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JESITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM MAESITENbHOCTH MpU
BBIMIOJITHEHUHM Y4€OHBIX, I103HABATEIbHBIX 3a7a4, BBIMOJHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX POEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
¥ B3aMMOIIOMOIIH B IIPOLiecce 3TON yueOHOM 1eATeTbHOCTH, TOTOBHOCTH OLIEHUBAThH
CBOE MOBEACHUE M IOCTYNKH CBOMX TOBAPHUILEH C IO3ULUU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMSI TIOCIIEICTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHYECKUE TPEICTABICHUSA O BEILIECTBE U XMUMHUYECKOU pPEaKIMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO DPa3BUTUA HAyKU U COCTaBISAIOLIUE
OCHOBY I TOHMMAHUS CYITHOCTH HAYYHOW KapTHHBI MHpA, MPEACTaBICHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHs NPUPOIBI, B3aHUMOCBS34X 4YEJIOBEKa C
MIPUPOIJHOM CPEZION, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HaBaTEJIbHbIE MOTHBBI, HAIIPABJICHHBIE HA TOJYyYEHUE HOBBIX 3HAHUU T10
XUMHUHM, HEOOXOJIUMBIE Jisi OOBSCHEHHS HaOJII0JaeMbIX MPOILECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOM M YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIBHOM pabOThl C y4eOHBIMH TEKCTaMH, CHpPaBOYHON
JUTEPATypOi, MOCTYMHBIMH TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

MHTEpeC K OOYyYEeHMIO M TO3HAHWIO, JIO0O03HATEIBHOCTh, TOTOBHOCTH H
CHOCOOHOCTh K  CcaMOOOpa30BaHUIO, MPOEKTHOM U  HCCIEN0BATENIbCKON
JeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPABICHHOCTH M YPOBHS OOy4YeHUS B
JlaTbHEHIIEeM;

4) hopMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHME [IEHHOCTHU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUNA WU
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOIMMOCTH COOJIOJEHUS TpaBWi OE€30MaCHOCTH MpU OOpaIllEHUH C
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,

5) TPpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Tpodeccuil u TpyJia pa3IMyHOro poja,
YBaXEHUE K TPYAY U pe3yibTaTaM TPYI0BOM IE€ATEIbHOCTH, B TOM YHCJIE Ha OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIA  BBIOOP
VHAMBHUIYAJIbHON TPAeKTOPUH MPOJOJIKEHHsSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHEMmHON NpohecCUOHATBHON AESTENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aIallTUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKH 11eTIeCO00pa3HOe OTHOLICHHE K MPUPOJIE KaK HCTOUHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CyIEeCTBOBaHMUS, MOHMMAaHWE IIEHHOCTH 3I0pPOBOTO U
Oe3omacHOoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYEeCKOMY M TICUXMYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
paBuJ OE30MACHOTO MOBECHUS MPU padoTe ¢ BEUIECTBAMH, a TAKKE B CUTyaIUsX,
YIPOKAIOLIUX 3I0POBBIO U )KU3HU JIIOJIEH;

CTIOCOOHOCTH TPUMEHSTH 3HAHUs, MOJy9aeMble MPU M3yUYECHUU XUMUH, IS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIEH MPUPOTHON CPEIOH, /JI TOBBILLICHUS
YPOBHSI  3KOJIOTMYECKOM  KYyJIbTYpbl, OCO3HaHHUS IJ00aJbHOTO  XapakTepa
HKOJIOTUYECKUX TPOoOJIeM M MyTed HMX peHIeHHs MOCPEACTBOM METOAOB XHMMHUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHsI PyKOBOJICTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOM U COLMATIBLHOM MPAKTHKE.



METAINIPEAMETHBIE PE3YJIbTATHI

B cocrtaBe MertampenMeTHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIC IS
(dbopMUpOBaHKS MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TE€OPHS, TPUHLIHII,
runores3a, (axkT, CHCTeMa, MpOIEecC, OSKCIEPHUMEHT U JPYyroe.), KOTOphIe
UCTIONB3YIOTCS. B €CTECTBEHHO-HAYUHBIX Y4YE€OHBIX IpeIMeTax M IMO3BOJSIOT Ha
OCHOBE 3HAHUU M3 3TUX MPEAMETOB (HOPMUPOBATH MPEACTABICHUE O IEIIOCTHOMN
HAYYHOW KapTHHE MUpPa, U YHUBEpCAIbHbIC yueOHbIC IEHCTBUS (TMI03HABATEIbHBIC,
KOMMYHUKATHBHBIE, PETYJIATUBHBIC), KOTOpbIE OOECHeuyuBaroT (OPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSATEIbHOMY IUIAHUPOBAHHIO U OCYILECTBJICHHUIO y4eOHOM
NESTEIBHOCTH.

Ilo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIe JeliCTBUS

Bba3oBble Jioruyeckue JAeiicTBUA:

YMEHHSI HUCHOJIb30BaTh NPUEMBI JIOTMUECKOIO MBIIUIEHUS] HpPU OCBOCHUU
3HAHWI: PacKphIBaTh CMBICI XMMHYECKUX MOHATUN (BBIACIATh MX XapaKTEpHBIC
NpU3HAKW, YCTAHABIMBATH B3aWMOCBS3b C JPYTMMH TOHATHUSMH), HCIIOJIB30BAThH
MOHSTUS JJI1 OOBSICHEHHUS OTJCNIbHBIX ()aKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U
KPUTEpUU IS KJIACCU(PUKALUNA XUMUYECKUX BEIIECTB M XMMHUYECKHX PEaKIuH,
yCTaHaBIMBATh IMPUUYMHHO-CJIEACTBEHHbIE CBSI3U MEXAY OOBEKTaMU H3Y4EHMS,
CTPOUTDH JIOTUYECKUE PaCcCyX AEeHUs (MHIYKTHBHbBIC, J€TYKTUBHBIE, 10 aHAJIOTHH),
JIeNaTh BBIBOJIBI U 3AKITIOUCHUS;

YMEHHE TPUMEHATh B TMPOIECCe TMO3HAHUS TOHATHS (TpEeIMETHBIE U
MeTanpeIMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MO/, UCIOIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMHUHU MOJEIIbHBIE MPEACTaBICHUS —
XUMHYECKUH 3HAaK (CHMBOJI 3JIEMEHTAa), XUMHUYecKas QopMmyja M ypaBHEHUE
XUMHYECKON peaKIny — MPU PeIIeHnH y4eOHO-TI03HABATEeNIbHBIX 3a7a4, ¢ YUYETOM
OTHX MOJENBHBIX IMPEACTABICHUN BBIIBISATh M XapaKTEPU30BATh CYIICCTBCHHBIC
NPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMUYECKUX BEUIECTB U XUMUUYECKUX PEaKIIH,
BBISBJISITH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CIEICTBEHHbIE CBSI3U U
IPOTUBOPEYHS B M3yYaeMbIX MPOIIECCAX U SIBICHUSX.

Ba3oBrbIe ucciaeaoBarejbCcKHe A1eHCTBUA.

YMEHHE HWCIOIh30BaTh TMOCTABJICHHBIE BOMPOCHI B Ka4eCTBE WHCTPYMEHTA
MO3HAHMsI, a TAKXKE B Kaue€CTBE OCHOBBI /Il (HOPMHUPOBAHMS TUTIOTE3bI IO IPOBEPKE
NPaBUIBHOCTH BBICKA3bIBAEMBIX CYKIICHHIA;

npuoOpeTeHne OmbITa MO IUIAHUPOBAHUIO, OPTaHWU3alMd W TMPOBEICHUIO
YUYEHHUYECKUX OSKCIIEPUMEHTOB, YMEHHME HaOIIoJaTh 3a XOJIOM Ipoliecca,
CaMOCTOSITENIFHO MPOTHO3UPOBATh €TI0 Pe3ysbTaT, (OpMyIupoBaTh 00OOLICHUS U
BBIBOJIbI IO Pe3yJbTaTaM MPOBEAEHHOTO OIbITa, UCCIECIOBAHMS, COCTABIATh OTUET
O MIPOJIEIaHHOM pabdoTe.

Pa6ora ¢ unpopmanmeii:



yMEHUE BBIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HHPOPMALMIO
pa3IMYHBIX BUAOB U (HOPM MPEACTABICHUS, MOTYyIaeMyI0 U3 Pa3HbIX UCTOUYHUKOB
(HayyHO-TIONyJIApHAs JIUTEpAaTypa XUMHUYECKOIO COJEpXkAaHUSA, CIPABOYHBIC
nocoOusi, pecypcsl MHTepHEeTa), KpPUTUYECKHU OIICHUBATH MPOTUBOPEUYHUBYIO H
HEJI0OCTOBEPHYIO HH(OPMAIIHIO;

YMEHUE NPUMEHATh Pa3ju4HbIE METOJbl U 3aMpPOChl MPU NOUCKE U OTOOpE
uHGOpPMAIlMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIs BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 ONPE/IEIEHHOTO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O UCIIOJB30BAHUS PA3IUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOATENILHO BBIOMPATh ONTUMANIBHYIO (DOpMY IIpeACTaBICHUS HHPOPMALUU U
WUTIOCTPUPOBATh PpEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpamMmamu,
apyrumu hopmMamu rpaduki U ©X KOMOMHAIIUSAMY,

YMEHHME HCIIOJIb30BaTh M AaHAJIM3UPOBAaTh B Ipouecce Yy4yeOHOH u
MCCJIEI0OBATENBCKONW JEATEIbHOCTH MH(MOPMALMIO O BIMSHUU IPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHHKaTHBHBIE YHHBepPCAIbHbIe YueOHbIe 1eliCTBUSA:

YMEHHUsI 3a]1aBaTh BOMPOCHI (B XO€ Auaiora v (Win) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi TeMmbl, (POPMyIUpPOBaTH CBOU TMPEIJOXKEHUS OTHOCUTEIHLHO
BBITIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ IPEIACTaBIATh  IMOJYYEHHbIE  pe3yJbTaThl  [1O3HABATEIbHOU
NESATEIbBHOCTH B YCTHBIX W IHCbMEHHBIX TEKCTax; JelaTh [PE3eHTALHUIO
pe3yJbTaTOB BBHIMOJIHEHHUSI XUMUYECKOTO 3KCHEpUMEHTa (J1ab0paTOpHOro OMbITa,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NO3HABATEJIbHOM M MCCIIEOBAaTEIbCKOM  JACSATENBHOCTH  IPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUSA
no3uuuid (o0cyxaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JICUCTBUM, OINPEACICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U IPYTHE).

PeryisiTuBHBIe YHUBepCaJbHbIEe y4eOHbIe AeiicTBUS:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JeATEIIbHOCTh, BRIOUpATh Hanbosee 3(pGeKTUBHBIE CIIOCOOBI PEIICHUs YYCOHBIX U
MO3HABATEJIbHBIX 33/Ja4, CaMOCTOSTEIIBHO COCTAaBJISTh WIH KOPPEKTHPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEWCTBUM IIPA  BBINOJHEHUM 33JaHAW C YYETOM
MOJTyYEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,



OLICHUBATh COOTBETCTBHUE IOJYYEHHOTO PE3yJIbTaTa 3ASBICHHOM €U, YMEHUE
WCMOJIB30BaTh U AHAJU3UPOBATH KOHTEKCTHI, MPEJIAra€MbIE B YCIIOBUU 3a/IaHUU.

HPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pPE3yNbTATOB IO OCBOCHHUIO 00s3aTEIHHOTO
coJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM denepaibHON pabodeil mporpaMMoH,
BBIJICTISIIOT: OCBOEHHBIE OOY4YarONIMMHUCS HAy4HbIC 3HAHUS, YMEHHUS U CIIOCOOBI
JNEUCTBUN, CHemuPUIECKUe I TPEAMETHOW o0mactTh «XUMHS», BHUIBI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAaHUS, €ro  HWHTEpIpETaluH,
npeo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyAIUsX.

K xonIty oOyueHus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TOHATHH: aTOM, MOJIEKYIIA,
XUMHYECKUN JJIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpPOAHAS M HEOJHOPOHAS ), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10JIsl XUMHUUECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBaHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJICHHS, XMMHUYECKasl Peakius, KiacCU(UKAIUS pPEaKIui: peakiuu
COCIMHEHUSA, PEAKIMU PA3JIOKEHUS, PEAKUUU 3aMEUICHUs, pPEeaKIuu
0OMEHa, 3K30- ¥ SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU AP (EKT peakiuu,
SAJIpO aToMa, JIEKTPOHHBIN CII0M aToMa, aTOMHasi OpOUTallb, paANyC aToMa,
XUMHYECKasl CBS3b, MOJISIPHAS U HEMOJISIPHAS] KOBAJIEHTHAs! CBSI3b, MOHHAs
CBsI3b, WMOH, KATHOH, AaHWOH, pacTBOP, MaccoBas [OJs BEUIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aWUMOCBSI3b OCHOBHBIX XHMHUYECKHUX TMOHSATHU W
MIPUMEHSITH ATU TTOHSATHUS MPU ONUCAHUU BEIIESCTB U UX MPEBPAIICHU;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJISI COCTaBJCHHUS (HOPMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e OIpENENSATh BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIMHCHUSX,
CTENIEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OINPEAECIEHHOMY KJIACCy COCIUHEHUU I10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAs W HMOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT UX MOJoxkeHus B llepuonnueckoin cucreme,
3aKOHOB COXPAaHEHMS MACChl BEUIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHA ABOTrajipo;



ONMKCHIBATh M XapakTepu3oBaTh Tabmmunyio Gopmy [leproamaeckoit
CUCTEMbl XMMHMUYECKUX OJJIEMEHTOB: pa3iauvaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maneie u
OoJbIIME TEPHUOJbI, COOTHOCUTh OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuie «llepuoanueckass cucremMa XxuMuyeckux »saementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, 00LIee YUCIIO FIEKTPOHOB U
pacrpeiesieHrue UX 1Mo AIEKTPOHHBIM CIIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlECTBa,
XUMHUYECKUE Peakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIINH
BEILECTB, M0 TEIIOBOMY 3D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/IAsi OMUCAHUE MPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX IMPEBpaAllEHUA B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHUYECKOr0 »3JieMeHTa Mo (opMmyse COeAUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN peaKiuu;

MPUMEHSITH OCHOBHBIE OINEPALIMK MBICIUTEIBHON JEATEIbHOCTH — aHAJIN3 U
CHUHTE3, CpaBHCHHE, OOOOIICHHEe, CHCTeMaTH3aIuio, Kiaccu(uKamuio,
BBISIBJICHUE MPUYUHHO--CJICACTBEHHBIX CBA3EH — ISl U3YyUYECHHUS] CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKIHM, €eCTeCTBEHHO-HAYYHbIE METOMbI
NO3HAaHUA — HAONIOJICHUE, W3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peaJIbHBI 1 MBICIICHHBIN );

CJIEIOBATH MPaBUJIaM MOJIH30BaHUS XUMHUECKOU MOCYA0U 1 JIA0OPATOPHBIM
o0opyZoBaHHEM, a TaKXe mpaBuwiaM oOpalleHHs C BeElleCTBaMU B
COOTBETCTBHUM C HWHCTPYKIMSIMU TIO BBITIOJIHEHUIO JIA0OPaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYESHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BomopoAa W KHUCJIOpPOJA), MPUTOTOBJIEHUIO PACTBOPOB C OINpPEICIEHHON
MacCOBOM J10JIell pacTBOPEHHOIO BEIIECTBA, IMIAHUPOBATh M MPOBOJIUTH
XUMHUYECKHE DKCIEPUMEHTHI MO PACMO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYyC, (eHON(PTAICUH, METUIOPAHK

U ApyTHE).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KVIACC

N HaunmenoBanue
- pa3aesioB U TeM

n/n

NPOrpaMmbl

KoauuecTBO
4acoB

Paspnea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS

JuaexkTpoHHbIe (HU(pPOBbHIE)
o0pa3oBaTe/bHbIE Pecypchl

XUMHS — BayKHas

11 00J1aCTh €CTECTBO3HAHMS 5 bubmuorexka [JOK
Y IIPAKTUYECKOU https://m.edso0.ru/7f41837c
JICATEILHOCTH YeIOBEKA

12 BemecTBa u xuMuueckue 15 bu6mmoreka [JOK

peakiuu

Hroro no pasneny

20

https://m.edsoo.ru/7f41837¢c

Pazjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

91 Bo3nyx. Kucnopoa. 6 bu6mmoreka [IOK
' [MousTie 00 okcUmax https://m.edsoo.ru/7f41837c
29 Bopopon.Ilonsitue o 8 bubmmorexa [IOK
' KHUCJIOTaX U COJISIX https://m.edso0o0.ru/7f41837c
5
53 Bona. PactBopsl. bu6mmoreka [JOK
' IToHsATHE 00 OCHOBAHUIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCCHI 11
bu6mmoreka [JOK
2.4 HEOPraHUYECKUX

COeTMHEHNN

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

Hroro no pazneny

30

Pa3nea 3. Ilepuoauyeckuii 3akon u Ilepuoguyeckas cucrema XMMHYECKHX
ajiemeHnToB JI. U. MenaeneeBa. CTpoeHue aToM0OB. XMMHUYECKAsl CBSA3b.

OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE pe€aKIuu

Ilepronnueckuii 3aKOH 1
[Iepnoanueckas cucrema

bu6mmoreka [IOK
3.1 XAMHUYECKUX DJIEMEHTOB 7
https://m.edsoo.ru/7f41837c
J. . Mennene-ena.
Crpoenue aToma
XUMHYECKASA CBIA3b.
3 OKHCITUTEITEHO- 8 bubmmoreka [JOK
' BOCCTAaHOBUTEIbHBIE https://m.edso00.ru/7f41837c
peakuu

Hroro no pazneny

15

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
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PesepBHOE Bpems 3 bubmmorexa [JOK
P P https://m.edsoo0.ru/7f41837c
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOI'PAMME
INOYPOYHOE INIJIAHUPOBAHHUE
8 KJIACC
KosnyecTtBO  DJIeKTPOHHBIE
Tema ypoka 4acoB uudposbie
n/n o0pa3oBaTe/bHbIE
Bcero
pecypchl
1 [Ipenmer xumuu. Posb xumuu B 1 bubnuoreka [IOK
’KM3HM YesloBeKa. Tea u BelecTra https://m.edsoo.ru/ff0d210c
5 [TonsTHE 0 METOIaX TTO3HAHUS B 1
XUMUHU
[IpakTuueckas padora Ne 1
3 «IIpaBuia paboThl B 1abopaTopuu 1 1 bubnuorexa [JOK
pUEMBI OOpaIICHHS C https://m.edsoo.ru/ff0d23dc
1ab0paTOpPHBIM 000PYIOBAHUEM
4 UucTele BelecTBa 1 CMECH. 1 bu6mmoreka [IOK
CriocoObl pa3zieneHus: cMecei https://m.edsoo.ru/ff0d26ca
[Ipa eckast pabora Ne 2
5 «lfagKT;;;H;e tﬁece; (Ha mpumepe 1 bubmmorexa [JOK
a . buMep https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
bu6mmoreka [JOK
A 1
6 TOMBE I MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE AIEMEHThI. 3HAK1 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie u Cl0XKHBIE BENIECTBA 1 bubmorexa HOK
P H https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 bubmmorexa [JOK
YIEpHO®S ¥1 https://m.edso0.ru/ff0d2d50
3aK0H IMOCTOSTHCTBA COCTaBa
BEIECTB. XUMHUYECKas (hopmyIa. bubnmoreka [JOK
10 1
BaneHTHOCTE aTOMOB XMMHUYECKHX https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
OTHOCHUTEIbHAS aTOMHAs Macca.
11 OTHocUTeNbHAs MOJIEKYJISIpHAs 1 bubmorexa HOK
acca YIp https://m.edsoo.ru/ff0d323c
M
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12 MaccoBas 10151 XUMHUYECKOTO bubnuorexka [JOK
3JIEMEHTA B COCIUHEHHUU https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecTBa. Mok, bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
1 dusnyuecKkrue 1 XUMUUECKHUE SIBJICHUSI. bubnmoreka [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycnoBusi MPOTEKAHUS bubnunoreka [JOK
XMMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnunoreka [JOK
XUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brrancnenus Komm4ecTBa, Macchl
17 BEILIECTBA 10 YPABHCHUSIM bubmmorexa [JOK
B P . https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHii
Krnaccudukanus XuMHIECKUX
18 CaKIMK (COCAMHCHUS, PA3JIOKEHUS bubmorera [JOK
P P ’ https://m.edsoo.ru/ffod3f34
3aMeIeHus, OOMEeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHuukioneauct. O6o0eHne bubmmorexa [JOK
H AT H https://m.eds00.ru/ff0d40c4
CUCTeMAaTH3aIVsl 3HAHUH
20 KonTponbnas paborta Nel mo teme bubnnoreka [JOK
«BellecTBa 1 XUMHYECKUE PEAKITUIY https://m.edsoo.ru/ff0d4290
Bo3ngyx — cmech rasos. Cocras
21 Bo3ayxa. Kucinopong — snemeHt u bubamorexa LOK
Y%, poa https://m.edsoo.ru/ff0d448e
npoctoe BemiecTBo. O30H
Ou3NYECKUe U XUMUICCKHE
29 CBOMCTBA KHCJIOPO/a (peaKkiuu bubnuoteka [JOK
okucneHus, ropenue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHJIax
CriocoObl ToTy4eHust KUCIIOPOa B
23 J1a00paTOpUH zlqn OMLIIHJ'IerHOI[CTI/I bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHne kucnopoaa
TennoBoit 3¢ ekt xumMuueckoit
24 peaKkIuu, MOHATHE O bu6mmoreka [JOK
TEPMOXUMHUYECKOM YPAaBHEHUH, FK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMHUYCCKUX PEAKITUIX
TonnuBo (HedTh, Yroib U METaH).
25 3ar ;13He1§ne¢1;03 . a, CIIOCOOBI ()31“0 bubmmorexa [JOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
IIpakTuyeckas padora Ne 3 o Teme
bu6mmorexa [IOK
26 «[Tomyuenue u cobupanue

KHcJopoaa, U3y4d€HUucC €ro CBOMCTB»

https://m.edsoo.ru/ff0d4ae2
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97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BelecTBO. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4ddo
du3nYeCKUe U XUMUYECKUE

28 cBolicTBa Bojopoa. [Ipumenenne bubmorera [JOK

Aopond. 1P https://m.eds00.ru/ff0d4ddo
BOJIOpOA
bu6mmoreka [JOK
29 I1
OIUITHE O KUCHOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2

30 CriocoObI ToTy4eHHsT BOAOPO/Ia B bubmuoteka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme

31 «ITomyuenne u coOnpanue BogOpoIa bubmoreia HOK

yi N p AOPOAa, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE €ro CBOHCTBY

32 MoutsipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABorazipo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIMYeCTBa

33 BEIIIECTBA rasa 110 €ro U3BeCTHOM bubmotexa [JOK

H . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MM 00BEMY
Brrunciienuss 00bEMOB T'a30B 110

34 ABHCHUIO PCAKI[UU HA OCHOBE bubmorera [JOK
P peard ° https://m.eds00.ru/ff0d5708
3aKOHAa 00OBEMHBIX OTHOIIICHUM ra30B

35 DOU3NIECKre U XUMHUYECKHUE bu6mmoreka [IOK
CBOICTBA BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanwmii. [Tonstue 00 bubmuoreka [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBopuTeb.

37 HacpliienHbie 1 HeHACHIIIEHHbIE bubmuoreka [JOK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuueckas padora Ne 5 mo Teme

38 «IIpurorosiieHre pacTBOPOB C bubnuoteka [JOK
ONpeAcIEHHON MacCOBOM J10Ier https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

39 KonTponbnas padora Ne2 o teme bubnuorexa [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 OKcupl: cOCTaB, KJIacCuUKAIs, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA

41 KHCIIOTHBIX, OCHOBHBIX U bubmotera [JOK

’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB

42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmorexa [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43 [lonydyeHne u XUMHUYECKUE CBOWCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiaccudukarms, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumorexa [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOéBI: () )eHI/ISI XI/IMI/I‘-IZ(I))KI/IG bubmorexa HOK
. i ’ https://m.eds00.ru/00ad9474
CBOICTBa
[IpakTrueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIIbHBIX 33724 110 TEME bubnunoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHECHUIN»
I'enetnueckas CBSI3b MEKAY
48 KJIaCCaMH HEOPTaHHUYECKUX bubmorexa HOK
. P https://m.edso0.ru/00ad9a50
COCTMHEHU I
49 O06o0011eHNe U cucTeMaTU3alus bubnuorexa [JOK
3HaHUI https://m.edsoo.ru/00ad9ch2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX bubmorera [JOK
o P https://m.edsoo.ru/00ad9ela
COCTMHEHU I
[TepBbIe TOMBITKY KIACCHPUKAITUN
ol XMMHYECKHUX 31eMEHTOB. [loHsTHE O bubmmorexa [JOK
) https://m.edsoo.ru/00ad9ffa
IpyMIax CXOIHBIX JICMCHTOB
[Iepuoanueckuii 3aK0H U
59 Ilepnonuueckas cucrema bu6nuorexa [IOK
XUMHYECKUX 3eMeHTOB J[. U. https://m.edsoo.ru/00ada52c
Menneneena
53 Ilepuonsl, TPYIIIBL, TOATPYIIHE bubmnorexa [IOK
P > TPYHTIEL 124 https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmnoreka [JOK
sanep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J0UeK
55 aToMOB 351eMeHTOB [lepunoanueckoit bubmmorexa [OK
pHoL https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapaKkTeprucTUKa XUMHUECKOTO
56 3JIEMEHTA MO €r0 MOJOKEHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
57 3nauenue llepuonnueckoro 3akoHa bubnuorexa [IOK

JUISl pa3BUTHS HAYKH U NTPAKTUKU. J1.

https://m.edsoo.ru/00ada96e
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N. MenneneeB — yd4€HBIN, IIEAATOT U
rpa)xJIaHuH
58 DIEeKTPOOTPHUIIATEILHOCTh ATOMOB 1 bubnnoreka [JOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoreka [JOK
> Horast XuMIteckas CBsb 1 https://m.edsogru/OOadac34
60 KoBanentHas nosisipHas XuMuueckas 1 bubnmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanientnas nenomnsipHas 1 bubmmoreka [JOK
XUMHUYECKas CBSA3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 CTeneHs okucIeHiA 1 https://m.edsocI)_Fru/OOadanB
63 OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC 1 bubnuoreka [JOK
peakuuu https://m.edso0.ru/00adb076
bubnnoreka [JOK
64 OxucIUTENN ¥ BOCCTAHOBUTEIU 1 httos://m.e dSO(I)J.:ru 100adb076
KonTponbnas padota Ne4 mo teme
65 «Ctpoenue atroma. XUMHUYECKast 1 Bubmmorexa LIOK
https://m.edso00.ru/00adb486
CBSI3bY»
66 PezepBHblit ypok. O6o011eHUE U 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PezepBHbiit ypok. O600meHne u 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O6o011eHNE U 1 bu6nuorexa [IOK
CUCTEMaTH3alUs 3HAHUU https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68
I[MPOTPAMME

YYEBHO-METOJINYECKOE OBECIIEYEHHUE

OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Xumus, 8 kiacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiinonepHoe o011ecTBO

«M3parenscTBO «IIpocBenienne»

» Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.1°., AkiimonepHoe o011eCcTBO

«M3parensctBO «IIpocBenienne»
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METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Panmeukuit A. M. Jlunaktuyeckue Marepraiibl o xumuu 8-9 kiacc. Mocksa,
[Ipoceenienne. 2023

Panenkuit A. M. TpeHHpOBOYHBIE U TPOBEPOUHBIE paOOThL. XuMus 8-9 kmacc.

Mocksa, [Tpocsemienue. 2023

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://m.edsoo0.ru

https://myschool.edu.ru/

https://resh.edu.ru
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