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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTABICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCIIMUTAHUS U C YUETOM KOHIICIMHU MPENOIaBaHusl Y4EOHOTO MpeIMeTa « XUMHUS»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MNPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABIIMBAET 00s13aTeNIbHOE peAMETHOE coJiepKaHue,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh  U3YYEHUS] XUMHH C YYETOM  MEXIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYarolmuxcsi, ONpenenseT BO3MOXHOCTH TMpeAMeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHMs, a TakKe TPeOOBAHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOM JEATENbHOCTU OOYYalolerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHMEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MaTepPUATBLHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPatOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DSBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MIUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHCHHUSI.

N3ydyeHnune xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpoOBaHUS KYJIbTYpbI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (DOpPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOW  JIESITENIbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEIU(UKON HAYYHOTO MBINUICHUS, 3aKJIaJlbIBaeT OCHOBBI
LETTOCTHOTO B3IJIsa HA €UHCTBO MPUPObI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATaroM B OPMHPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOYyYarOIIMnXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMUU CPOpPMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TIpEACTaBICHUN 00 DBJIEKTPOIUTHYECKONW JTUCCOLMAIMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAaHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKW Kak 00JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHUSI, MPAKTUYECKOU
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEHUINX (paKTOB, IMMOHATHHA, 3aKOHOB M TEOPETUICCKHX ITOJIOKCHHM,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEIHLHBIX YMEHUU U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4JarommMxcss K CaMOCTOSATEIbHOM MO3HABATEIbHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HON NIEATENLHOCTH, MO3HAHHWS M CaMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), UMEIONIUX YHHBEPCAJIbHOE 3HAYEHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXaIOLEr0o MHpA, MCHOJIb3Yysd 3HAHUS U ONBIT, MOJYyYEHHBIE MPU H3YYECHHUU
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJeco00pa3HOro MOBEACHUA B OBITY M TPYAOBOM JEATENbHOCTH B LEISIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpPY MpOo(dWIis U HAMPaBICHHOCTH NaTbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

IlepBoHaYaIbHbIC XUMHUYECKHUE TOHATHS

[Ipenmer xumuu. Ponp XuMHUM B JKM3HU 4YEJIOBEKA. XHMUSI B CUCTEME HayK.
Tena u BemjectBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAAaxX MO3HAHMS B XUMHH. YHCTBIE BEUIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CloXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckass ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JIIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTHocuTenbHAsE MOJIEKYJIsIpHAass Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHNUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECTUHEHUN.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl peakus U €€ MPU3HAKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMUMHUYECKHe ypaBHeHUA. Kiaccudukaus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJ0M, MpaBuiIaMHu padoThl B JabopaTtopuu u
npuéMaMu oOpalieHust ¢ J1abopaTOPHBIM 00OPYJOBaHUEM, U3YyUEHHE U ONHCAHUE
¢u3nyecKkux CBOMCTB OO0pa3lOB HEOPraHMYECKHX BEIIECTB, HAOJIOJEHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIICHUE W KOHJACHCALMS BOJAbI) U XMMHUYECKUX (FOPEHHE CBEYHM, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONKCaHUE NPU3HAKOB NPOTEKAHUS XMMHUYECKUX peakuuil (pas3siokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pazioKeHHE THAPOKCHIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xkene3a ¢ pactBopoM conu meau (11),
U3y4YeHUE CIOCOOOB PA3JEJICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbIMIapUMBaHueE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHUE OUUCTKHU ITOBAPEHHOMN
CONMM, HaONIOACHHE U  ONHMCAHME  PE3yJIbTaTOB  NPOBEACHHSI  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeElIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BemecTBo. Haxoxxaenuwe kuciaopoga B mIpupoje, (u3nueckue M XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl
MOJIyYeHHUs] KUclopoda B JabopaTopud W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupojie. O30H — aJIoTpoIHas MOU(UKALNS KHUCIOPO/a.



TennoBoit 3¢h(HeKT XUMHUECKON peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS,
9K30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIOS.

Bomopon — anemeHT M mpoctoe BemecTtBo. HaxoxkaeHuwe Bomopona B
npupoae, GU3MYECKUEe ¢ XUMHUYECKHME CBOMCTBA, NPUMEHEHHUE, CIOCOObI
nony4yeHust. Kucmorel u comnu.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacelllleHHbIE M HEHACBIIIEHHBIE PAcTBOPbl. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10JI BEIIECTBA B PaCTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpoB B MpupoJie U B KU3HU YeloBeka. KpyroBopoT Bozbl B IPUPO/IE.
3arpsi3HeHre NpUpoOaHbIX BoJI. OXpaHa U OUMCTKA MPUPOJAHBIX BOJI.

Knaccudukanusa neopranumdeckux coenuHenuit. Oxcuasl. Kiaccudbuxarus
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccudpukanuss oOCHOBaHMI: WIIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHuil. PU3MYECKHE U XHUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccudukanus kucinot. Homenkinarypa kucinor. Gusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[Tony4yeHne KUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKUE U XUMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COSTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMPENICIICHHE COJAEpKaHUsl KUCIOpOoAa B BO3yXe, MOITYUEHHUE,
coOupaHue, pacrno3HaBaHWE M M3YYCHHE CBOMCTB KHUCJIOPOJa, HAOII0JECHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
NpeKpalieHusi TopeHus (moxkapa), O3HAKOMJIEHME C oOpa3uaMu OKCHUIOB U
OMHMCAHWE WX CBOWMCTB, MOJYy4YEHUE, COOMpaHHE, PACHO3HABAHME U HU3YUYCHHE
CBOMCTB BOJOponaa (ropeHue), B3aumMozcicTBue Bomopoaa ¢ okcuaoMm meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEW PACTBOPEHMS BEUIECTB C
pa3MYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJABI C METAJJIaMU
(HaTpeM ©  KaiblueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpPUAIIOB),
UCCJICIOBAaHUE O0pPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3UYHBIX KIIACCOB,
HaOJII0/ICHNEe U3MEHEHUsI OKPACKW WHJUKATOPOB B PacTBOpaxX KUCJOT W IIEJIOUEH,
uzydyeHue B3zaumojeiictBus okcuga menu (IlI) ¢ pacTBopoM cepHOW KHUCIIOTHI,
KHCJIOT C MeETajulaMHu, peakluil HeUTpalu3aluy, MOJTYYEHHE HEepPaCTBOPUMBIX



OCHOBAHUM, BBITECHEHUE OJHOTO METaljla JAPYIMM M3 PacTBOpa COJU, PELICHUE
DKCIIEPUMEHTAIIBHBIX 33/a4 N0 TeMe «BaxHeWmme KiacChl HEOPTaHUYECKUX
COCIUHCHUI.

IMepuoauueckuii 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsitHe o
IPYINax CXOJHBIX DJIEMEHTOB (IIEJIOYHBIE M IIEJTOYHO3EMEIbHbIC METaJLIbI,
rajJioreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yroT aMbOTEepHBIC OKCHIbI
Y TUJIPOKCHUJIBI.

[lepnonmueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Tepuomuueckont cucrembl xumuueckux aneMeHToB /. M. MenneneeBa. [leprobl
u rpymnbl. PU3NYECKUH CMBICT IOPAJAKOBOTO HOMEpAa, HOMEpPOB IepHoAa |
TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTomnel. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEeK aToMOB TepBbIX 20 XHUMHYECKHUX  DJIEMEHTOB
[Tepuomuueckont cucremnl . M. MenneneeBa. XapaKTepUCTHKA XUMHUYECKOTO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHYECKUX DIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB MO IPYyNIIaM U MEPUOIaAM.

3nauenue Ileproanueckoro 3akoHa u [leprnoan4eckoil CuCTEMbI XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. WM. MenngeneeB — yuy€Hbli U
rpaXkaHuH.

Xumudeckass CcBa3b. KoBajieHTHast (ToJisspHAass M HEMOJISIpHAs)) CBSI3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okuclieHUs.  OKHCIMTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Tporieccrl OKUCIICHUSI U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3yueHHe OOpaslloB BEHIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LHMHKA C pAacTBOPaMHM KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTFOCTPUPYIOIMIUX  MPUMEPbl  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIUHU
(ropeHue, peakiuu pa3aoKeHUs, COSTMHEHNS).

MesricnpeomemHuuwle céazu

Peanuzanus MeXnpeaIMETHBIX CBA3€M MPU HM3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HKCMIOJIb30BaHHE KaK OOIMUX ECTECTBEHHO--HAYYHBIX
MOHSITUM, TaK U MOHATUM, SBJISIFOIIMXCS CUCTEMHBIMH JISl OTJACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OO01mue ecTecTBEHHO--HAYUYHbIE TTOHATHS: HAYYHBIM (akT, TUIoTe3a, Teopus,
3aKOH, aHallu3, CHHTE3, KilaccuuKauus, TMEePUOAUYHOCTh, HAOIIOJICHUE,
AKCIIEPUMEHT, MOJICITMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBICHHUE.



@usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHI,
U30TOIIbI, PaJAMOAKTUBHOCTh, MOJIEKYJa, JICKTPUUECKUN 3apsii, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3M4YecKre BEIMYUHBI, €AMHUILIBI
U3MEPEHMSI, KOCMOC, IIJIaHEThI, 3BE3/1bl, CoNHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOIBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOTLITUBO, BOAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEJILHOMN JEATEIBHOCTU B COOTBETCTBUM C TPAJAULMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSMU, NPUHSATHIMU B
oOIIecTBe MpaBUJIaMd W HOPMaMH TMOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JIn4HOCTHBIE  pe3yNIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYarOIIUXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIECHHOCTHBIX OpUEHTAlUUW U
pacIIMpEeHUE OIbITA ICSITEIbHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEpPHOM WH(pOpMaIMeil o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rPasKAaHCKOT0 BOCITUTAHMS:

MPEJCTABJICHNUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKIUYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTU B OOIIECCTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJIHGHUU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMIOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4eOHOU NESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApUIIEH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU WU COCTABJISIONIUE
OCHOBY JIJIl TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTHUHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJYYEHHE HOBBIX 3HAHHUU I10
XUMHUH, HEOOXOJMMBIE i1 OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUH,
MO3HaBaTeNbHOM, MH(OPMAIIMOHHOW M YWUTATEJIbCKOW KYJIBTYpPHI, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEIbHONM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYeHHUI0 W TO3HaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOJOHKEHHUS 00pa3oBaHus C YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PAa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPUPOJIe KaK HCTOUYHUKY
JKU3HM Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHME LIEHHOCTH COOIIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  3KOJIOTMUYECKOM  KyJIbTYpbl, OCO3HaHUs TIJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYUMBIC JJIA
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
UCIIOJB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX NpeAMEeTax U IO3BOJIAIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O IEIOCTHOMN
HAyYHOW KapTHMHE MHPA, U YHUBEpCAJIbHbIC yUeOHbIE EUCTBUS (IT0O3HABATEIIbHBIC,



KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO Y4EOHOU
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiicCTBUS

Bba3oBble jJjoruueckue JeMicTBUA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHWH: PACKPBIBAaTh CMBICI XHUMHUYECKHX MMOHATUN (BBIACIATh WX XapaKTePHbBIC
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHS NIl OOBSICHEHUS OTJIEIBHBIX (PAKTOB M SBJICHU, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMU XUMHUYECKUX BEIIECTB M XMMHUYECKHX pPEaAKIUH,
yCTaHABIMBATh MPUIUHHO-CICJACTBEHHBIC CBS3M MEXKIYy OOBEKTaMH H3YyYCHHSI,
CTPOUTH JIOTUYECKHUE PACCYXKACHUS (MHAYKTUBHBIC, HCIYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (NPEAMETHBIE U
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XuMudeckas (opmylia W YypaBHEHUE
XUMHUYECKON peakIuu — MpU PEHICHUH Y4eOHO-TI03HABATEIbHBIX 331a4, ¢ YYETOM
ATUX MOJIENbHBIX MPEJICTABIICHUN BBISIBISATh U XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKN W3Yy4aeMbIX O0BEKTOB — XUMHUYCCKUX BEIIECTB U XUMHUCCKUX PEAKITUH,
BBISABJISITh  OOILIIME€  3aKOHOMEPHOCTH, MPUYMHHO-CIICJCTBEHHBIE CBSI3M U
MPOTUBOPEYHS B U3YHAEMbBIX MPOIIECCAX U SIBJICHUSX.

ba3oBble ucciaeaoBarebCKue 1eHCTBUA:

YMEHHUE HCIOIb30BaTh MOCTABJICHHBIE BOIPOCH B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [Jii (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUM;

NpPUOOpPETEHUE OIMbITa M0 TUIAHUPOBAHUIO, OPraHU3AIMH W TPOBEJICHUIO
YYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOJIoJaTh 3a XOJO0M IMpoIllecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
0 MpOJIeTITaHHOM padoTe.

Pabora c nunopmanueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH WU HWHTEPHPETUPOBATH HWH(OOPMAIUIO
pPa3JIMUHBIX BUJOB U (POPM Mpe/ICTABICHUS, MOTYyUYaeMYI0 U3 Pa3HbIX UCTOUHUKOB
(Hay4HO-TIONYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

yMEHUE TPUMEHSATh Pa3IudYHbIe METOABl W 3aMpOChl MPU MOUCKE U OTOOpE
uH(OpPMAIIMU W COOTBETCTBYIONIUX JAHHBIX, HEOOXOIUMBIX JJIs BBITOTHCHUS
y4eOHBIX U MO3HABATEJIHHBIX 33/1a4 OMPEACIEHHOTO THUIA, MPUOOPETEHUE OIbITA B
0o0JaCTH  WCTOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,



OBJIAJIEHUE KYJbTYpOH aKTUBHOT'O MCIOJb30BAHMS PA3IMUHBIX IOUCKOBBIX CHUCTEM,
CaMOCTOSITENIHO BbIOMpaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS HHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
Ipyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpoBaTh B Ipolecce Yy4yeOHOW U
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpellbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:

yMEHHUsI 3ajJlaBaTh BOIPOCHI (B XOJe auajora W (WJIM) JIUCKYCCHH) TIO
CylllecTBy  oOcyXkjgaemMoil  Tembl, (OpPMYJIUpPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI IPEJI0KEHHOM 3aauH;

YMEHMSI ~ IPEIACTaBIATh  IMOJYYEHHBIE  Pe3yJbTaThl  [103HABATEIbHOU
NESATEIbBHOCTY B YCTHBIX W IHCbMEHHBIX TEKCTax; JelaTh MPE3EHTALNIO
pPE3yNbTATOB BBINOJHEHUS XMUMHYECKOTO IKCIEPUMEHTa (J1a00paTOPHOrO OMBITA,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuuid (00cyXaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JEHUCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTsa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PeryJsiTuBHBIe YHHBepCaJbHbIe y4eOHbIe 1elicTBUS:

YMEHHE CaMOCTOSTEIbHO ONpEAENATh LENH JESTENbHOCTH, IJIaHHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEIbHO COCTaBISATh WM KOPPEKTUPOBATH
MIPEUIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYeHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEILIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIAraéMbl€ B YCIOBUH 33]IaHUN.

IHNPEJIMETHBIE PE3YJIBTATBI

B cocrtaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTE€IBHOTO
COJIEpKaHMsl, YCTAHOBJICHHOTO JaHHOW (denepalbHONM paboueil mnporpamMMon,
BBIJICJISIFOT: OCBOCHHBIC OOYYaIOIIUMHKCS HAy4YHBbIE 3HAHUS, YMEHUS M CIOCOOBI
JIeWCTBUH, crnermuduUecKue Mg IPEAMETHOH 001acTh  «XHUMHS», BB
JNESATENbHOCTH 1O  IIOJYYEHUIO HOBOIO  3HAHMS, €ro  HWHTEPHpPETALNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIIHSX.

K xoHiy o0yueHus B 8 kjiacce rnpeaMeTHbIe pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:



PacCKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSITHUH: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI ATOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCIICHUS, XUMHUYECKasl peaKkius, KiIacCUPUKAMS pEeakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30~ ¥ SHJOTEPMHUUYECKHUE PEAKIINH, TEII0BOU A((EKT peakiu,
AIpO aTOMa, HJIEKTPOHHBIM CIOM aroma, aToMHasi OpOUTallb, PaJUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHHOH, PACTBOP, MaccoBas J0Ji BeEIEeCTBa
(MporeHTHAsE KOHILIEHTpAIKsi) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHA U
MPUMEHSITh 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUJI COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUN;

OTPEJIENSATh BAJICGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPTaHUYECKUX COEAUHEHUSX;

packpsiBaTh cmbici llepmomnueckoro 3akona [[. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKON 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAHEHMsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUsI, 3aKOHa ABOTrajipo;

ONMKCHIBATh M XapakTepu3oBaTh Tabmuunyio ¢dopmy [lepuoanueckoii
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», mManeie U
OOJbIIME TEPHOJbI, COOTHOCHUTH OOO3HAYEHUsS, KOTOpbIE HMEIOTCS B
tabmuie «llepromnueckas cucTteMa XuMmudeckux siemednToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sAlpa, 00Ilee YUCIIO 3JIEKTPOHOB
U pacrpeeieHre UX Mo 3JEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEIIECTB, M0 TETIOBOMY (D PeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMMCAHUE NMPUMEPAMH MOJIEKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;



MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTU OT UX KaUY€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTECKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJISPHYIO U  MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMEeHTa 10 ¢opmyre
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSTH OCHOBHBIE OIEpAllMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
U CUHTE3, CpaBHEHHE, 0000IICHHE, CHCTeMATH3aluio, KJIaCCHU(PUKAIIUIO,
BBISIBJICHUE MPUYUHHO--CIICACTBEHHBIX CBSI3€H — JJIsl U3y4Y€HUs CBOICTB
BCIIECTB M XHWMHYECKHX pEaKIMi, eCTECTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCINPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

ClIeIoBaTh  NpaBWJaM  MOJb30BAaHUA  XUMHUYECKOM  MOCyAod |
7a00paTOpHBIM  O0OpYJOBAaHMEM, a TaKXKe IMpaBWaM OOpaIlCHUS C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O W COOMPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAa M KHUCJIOPOJa), MPUTOTOBIICHUIO
pAacTBOPOB C ONPEAECIEHHOW MAacCOBOW JIOJIEM PacCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KUCIOT C MIOMOIIBIO0 HHIUKATOPOB
(;makmyc, henondTanent, METUIOPAHXK U APYTHE).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

Kosau4yecTBo 4acoB JJIeKTPOHHbIE
Ne  HammeHoBaHmue
(undposbie)
n/ pa3eyioB U TeM Bcer  Konrpouabn IIpakTH4eck
oOpa3oBaTe/ibHbIE
n NPOrpaMMsbl 0 ble padoThI ue padoTbl
pecypchl
Paszgea 1. [lepBoHayaibHbIe XUMUYECKHE TOHATHUSA
Xumust —
Ba)KHas 00J1acTh
bubmuoreka [JOK
€CTECTBO3HAHMS U
1.1 . 5 2 https://m.edsoo.ru/7f418
MIPAaKTUYECKOU
37c
NEeSATEIbHOCTH
YeJoBeKa

BemectBa u bu6mmoreka [IOK
1.2 XAMUYECKHE 15 1 https://m.edsoo.ru/7f418
peakunu 37c
Hroro o pasneny 20

Pa3znen 2. BaxxHelilue npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB

Boznyx.
7 bubmuorexa [JOK
Kucnopon.
2.1 6 https://m.edsoo.ru/7f418
[Tousitue 06
37c
OKCHIax
Bogopona.Ilousaru bubnuoreka [IOK
2.2 € 0 KHCJIOTax U 8 1 https://m.edsoo.ru/7f418
COJIAX 37¢
Bona. PactBopsl. bubnnoreka [JOK
2.3 Ilousitue 06 5 1 1 https://m.edsoo.ru/7f418
OCHOBAHUSIX 37¢
OCHOBHEBIE
S bu6mmoreka [IOK
2.4 11 1 1 https://m.edsoo.ru/7f418
HeOpFaHI/ILIeCKI/IX 37C
COeTMHEHUN -
Hroro no paszneny 30

Pasznea 3. [lepuoanueckuii 3axoH u [lepuoguyeckas cucremMma XuMu4ecKux 3jaemMeHToB /1.

N. MenaeneeBa. CtpoeHue arToM0OB. XUMHYECKas CBA3b. OKUCIUTEIBHO-

BOCCTAHOBUTEC/IbHBIC PCAKIIUH

[lepuoanueckuii
3aKOH U
3.1 [Tepunoamuaeckas 7
cucTema

XUMHNYECKUX

bu6nmoreka [JOK
https://m.edsoo.ru/7f418
37c
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anemeHToB /[. U.
Mennene-eBa.
Ctpoenue aToma

XumMmudeckas
CBSI3b. bubnuorexa [JOK
3.2 OxucCIUTENHHO- 8 https://m.edsoo.ru/7f418
BOCCTAaHOBUTEJIBH 37c
bI€ peaKIuu
bubmuoreka [JOK
Wroro no pazueny 15 https://m.edsoo.ru/7f418
37c
bu6mmoreka [IOK
PeszepBHOE Bpems 3 https://m.edsoo.ru/7f418
37c
OBUIEE
KOJIMYECTBO 68
YACOBIIO

[NPOT'PAMME



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

8 KUIACC
No KoauyecTBO 9acoB 1 JJIeKTPOHHbIE
ara
KonTpoa pakTuye uupposbie
Tema ypoka Bce usyue
n/ bHbIE cKHe st o0pa3oBaTe/bHbI
L ro padoThbI padoThI e pecypchl
[Ipeamer xumumu.
bu6mmoreka [IOK
Posis xumuu B
1 https://m.edsoo.ru/ff
JKU3HH YEJIOBEKA. 0d210¢c
Tena u BelecTBa
[TonsiTue o bubnuorexa [JOK
METOJIax MTO3HaHUsA 1 https://m.edsoo.ru/ff
B XUMHU 0d227e
[IpaxTrueckas
pabora Ne 1
«[IpaBuna paboTsI
B naGopaTopHH H bubnunoreka [JOK
. 1 https://m.edsoo.ru/ff
IPUEMBI 0d23dc
oOparieHus ¢
J1a00paTOPHBIM
000pyIOBaHUEM
Yucrele BelecTBa
bubmuorexa [JOK
u cmecu. CriocoObl
1 https://m.edsoo.ru/ff
pa3ne{eHHﬂ 0d26¢ca
cMmecen
[IpakTrueckas
pabota Ne 2
«Pa3znenenue bu6mmoreka [IOK
cMmeceit (Ha 1 https://m.edsoo.ru/ff
OpHMEpe OYUCTKH 0d28c8
[IOBapEHHOMN
COJIN)»
ATOMEL I bubmuorexa [JOK
1 https://m.edsoo.ru/ff
MOJIEKYJIbI 0d2a6e
XuMH4ecKue
AJIEMEHTHI. 3HAKU bubnmoreka [JOK
(cUMBOJIBI) 1 https://m.edsoo.ru/ff
XUMHUYECKUX 0d2be8
3JIEMEHTOB
[Ipocteie u bubnuorexa [IOK
CJIOKHBIE 1 https://m.edsoo.ru/ff

BCIICCTBA

0d2a6c


https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c

ATOMHO-

bu6mmoreka [IOK

9 MOJICKYJIIPHOE https://m.edsoo.ru/ff

y4eHHUe 0d2d50

3aKkoH

ITOCTOSIHCTBA

COCTaBa BEIICCTB.

Xumuyeckas bubmuoreka [JOK
10 dhopmyia. https://m.edsoo.ru/ff

Baneurnocts 0d2eae

aTOMOB

XUMHUYCCKUX

3JICMCHTOB

OrtHocuTenbHas

aToMHasg macca. bu6mmoreka [IOK
11 OrtHocuTenbHas https://m.edsoo.ru/ff

MOJIEKYJIApHAs 0d323c

Macca

MaccoBas 1o

NUMIECKOro bu6mmoreka [IOK
12 S CMCHTA B https://m.edsoo.ru/ff

0d350c

COCIMHCHUH

KonuuecTBo bu6mmoreka [IOK
13 BemiecTsa. MoJib. https://m.edsoo.ru/ff

MonspHas Macca 0d5230

dusznueckue u

XAMUYECKHE bu6mmoreka [JOK
14 SIBIICHUS. https://m.edsoo.ru/ff

Xumuueckas 0d37fa

peaxius

[Ipu3naku n

yCIIOBUS bubnnoreka [JOK
15 IIPOTEKAHUS https://m.edsoo.ru/ff

XHUMHYECKHX 0d3al6

peakuui

3aKOH COXpaHEHUS

MacChl BEIIECTB. bubmorexa [JOK
16 IMITeCKIe https://m.edsoo.ru/ff

0d3b88

ypaBHEHUs

Brrancnenus

KOJINYECTBA,

MacChl BEIeCTBa bubmorexa [JOK
17 https://m.edsoo.ru/ff

10 YPAaBHEHUSIM
XUMHYECKUX
peakuui

0d5708



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
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https://m.edsoo.ru/ff0d5230
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https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

Knaccudukanus

XUMHYECKUX

peakmuit bubmmoreka [JOK
18 (coenuueHus, https://m.edsoo.ru/ff

pasIoKeHUS, 0d3f34

3aMelIeHHUs,

oOMeHa)

M. B. JlomonoCOB

— y4EHBI-

SHIHKJTOMETHCT. bubmuoreka [JOK
19 O6oGmenHe 1 https://m.edsoo.ru/ff

0d40c4

cHUCTEeMaTHu3aIus

3HaHUHU

KonTponbhas

pabora Nel mo bubnuorexa [JOK
20 Teme «BemecTBa u https://m.edsoo.ru/ff

XAMUYCCKHE 0d4290

peaKIum

Bo3nyx — cmech

razoB. CocraB

BO3/lyXa. bubnuorexa [IOK
21 Kucnopon — https://m.edsoo.ru/ff

3JIEMEHT U 0d448e

poCTOe

BemiecTBo. O30H

dusnveckue u

XUMHUYCCKHE

CBOMCTBa

KHCJIOpO/Ia bu6mmoreka [JOK
22 (peaxiyu https://m.edsoo.ru/ff

OKHCJICHUS, 0d4614

TOpeHue).

[Tonstue 06

OKCHIaX

Crioco0bl

MOJTy4eHUs

KHCJIOPOJIa B bubnnorexka [JOK
23 nabopaTopuu u https://m.edsoo.ru/ff

MPOMBIIIUIEHHOCTH 0d497a

. [IpumeHenne

KHCJIOpO/ia

TemnoBoii a3 ekt bubmmoreka [JOK
24 XAMHUYECKOU https://m.edsoo.ru/ff

pCaKuu, MOHATUC

0d4790



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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0
TEPMOXHUMHUYECKO
M YpaBHCHUH,
9K30- U
IHIOTEPMHUYECKHIX
peaKuusx
TommuBo (He( TS,

YTOJIb U METaH).
3arpsi3HeHue

bubmuorexa [JOK

25 5 https://m.edsoo.ru/ff

BO3/lyXa, CIIOCOOBI 0d4cda

ero

MPEeAOTBPALLECHUS

[IpakTuueckas

pabota Ne 3 o

teMe «llonyyenune bubnnorexa [JOK
26 U coOupaHue https://m.edsoo.ru/ff

KHCJIOPO/Ia, 0d4ae2

M3y4YEeHUE ero

CBOWCTB»

Boaopon —

AJIEMEHT U

DOCTOE bubmuorexa [JOK
27 P https://m.edsoo.ru/ff

BEILIECTBO. 0d4ddo

Haxoxnenue B

pUpoe

du3nyecKue u

XUMUYECKUE

cBONCTBA bubmuorexa [JOK
28 https://m.edsoo.ru/ff

BOAIOpoIa. 0d4ddo

IIpumeHeHue

BOJOpOAA

Horsimie o bu6mmoreka [IOK
29 https://m.edsoo.ru/ff

KHUCJIOTaX U COMSIX 0d5042

CrniocoOsr

OIVCHIS bubnnoreka [JOK
30 i https://m.edsoo.ru/ff

BOZlopona B 0d4ddo

naboparopuu

IIpaxTrueckas

pabota Ne 4 o

bubmuorexa [JOK

teme «llomyuenue

31 https://m.edsoo.ru/ff

1 cobnpaHue
BOJIOpPO/Ia,
W3YYCHHE er0

0d4f42



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
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https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42

CBOWCTB»

Mosipablii 00bEM

bubmuoreka [JOK

32 ra3oB. 3aKOH https://m.edsoo.ru/ff
ABoraapo 0d542e
Beruncnenus
00BEMa,

KOJIMYECTBA

BEILIECTBA rasa 1o bubmorexa LOK
33 ero H3BECTHOMY https://m.edsoo.ru/ff

0d55a0

KOJIMYECTBY

BEILIECTBA MJIN

00BEMY

Brruncienus

00BEMOB Tr'a30B 110

YpaBHEHHUIO bubnuorexa [IOK

34 peakiuu Ha https://m.edsoo.ru/ff
OCHOBE 3aKOHa 0d5708
00BEMHBIX
OTHOIIICHUI Ta30B
Qusnueckue u bubmnoreka [JOK

35 XHMHYECKHE https://m.edsoo.ru/ff
CBOMCTBA BOBI 0d587a
Cocrasn

. bubmuorexa [JOK

36 OCHOBATHH. https://m.edsoo.ru/ff
[TonsiTue 06 0d5962
WHKATOpaxX
Bona kak
PacTBOPUTEIb.

Hacprmennsie u
HEHACHIIICHHBIC bubmorexa [IOK

37 https://m.edsoo.ru/ff
PacTBOPBL. 0d5b40
MaccoBas 107
BEILIECTBA B
pacTBope
[TpakTrueckas
pabota Ne 5 o
TeMe
«IIpurorosienue bubnnorexka [JOK

38 pacTBOpOB ¢ https://m.edsoo.ru/ff
onpeaeIEHHON 0OdSeba
MacCOBO# Jgonei
PacTBOPEHHOTO
BEILIECTBAY

39 KonTponsHas bubnuorexa [IOK



https://m.edsoo.ru/ff0d542e
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https://m.edsoo.ru/ff0d5b40
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pabota Ne2 mo
teme «Kucnopoa.
Bonopoa. Boga»

https://m.edsoo.ru/ff
0d6342

OKcCHuIBI: COCTaB, bubmuorexa [JOK
40 Kiaccudukanus, https://m.edsoo.ru/ff

HOMEHKJIaTypa 0d664e

[Tonydenue u

XUMHUYCCKUE

CBOMCTBA bubmuorexa [JOK
41 KHCJIOTHBIX, https://m.edsoo.ru/ff

OCHOBHBIX U 0d664e

aM(pOTEepHBIX

OKCHJIOB

OcHoBaHUS:

bubmuorexa [JOK

42 cocTas, https://m.edsoo.ru/ff

Knaccuukanus, 0d67ca

HOMEHKJIAaTypa

[Tonyuenue u

bubmuorexa [JOK

43 XHMUquCKHe https://m.edsoo.ru/ff

CBOICTBa ) 0d67ca

OCHOBaHHI I

Kucnorsr: cocras, bu6mmoreka [IOK
44 Knaccuukanus, https://m.edsoo.ru/ff

HOMEHKJIaTypa Odfee2

[Tonyuenue n bubnnorexka [JOK
45 XUMHUYECKHE https://m.edsoo.ru/ff

CBOMCTBA KHUCIIOT Odfee2

Conu (cpennue):

HOMEHKJIATypa,

C10COBhL bu6mmoreka [IOK
46 — https://m.edso0o.ru/0

’ 0ad9474

XUMHUYCCKHE

CBOMCTBa

IIpaxTrueckas

pabota Ne 6.

Pemenne

JKCIIEPUMEHTAIbH bubnuoreka [IOK
47 BIX 3aJ1a4 I10 TEME https://m.edsoo.ru/0

«OCHOBHEBIE 0ad9b7c

KJIaCChI

HEOPTaHUYECKUX

COEJTUHEHMI»
48 I'eneTnueckas bu6nmoreka [JOK

CBs3b MCXKIY

https://m.edsoo.ru/0



https://m.edsoo.ru/ff0d6342
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https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

KJIaccaMH
HEOPTaHUYECKHUX
COETUHEHUN

0ad9a50

O06o0meHue u bubmuorexa [JOK
49 CUCTEMaTH3aIUs https://m.edsoo.ru/0

3HAHUHU 0ad9ch2

KonTposbnas

pabota Ne3 mo

TeMe "OCHOBHBIC bubmmorexa [IOK
50 TACCEL https://m.edsoo.ru/0

Oad9ela

HEOPraHUYECKUX

coeauHeHMn"

IIepBble mONBITKH

KJIaCCU(UKAIAN

XAMUYECKHUX bu6mmoreka [IOK
51 3JIEMEHTOB. https://m.edso00.ru/0

ITonsatue o Oad9ffa

rpynmnax cXOIHbIX

3JICMEHTOB

[Tepuoanueckuii

3aKOH B

[Iepuonnueckas bubnuorexa [JOK
52 cucrema https://m.edso0o.ru/0

XUMHUYECKHAX Oada52c

anemenToB . U.

Menneneena

Ilepuonsl, bubnnoreka [JOK
53 TPYIIIBL, https://m.edsoo.ru/0

HOATPYIIIEI Oada52c

CrtpoeHue aTOMOB. bubnuoreka [IOK
54 CocTaB aTOMHBIX https://m.edso00.ru/0

sanaep. M3oTonsl Oada342

Crtpoenue

ANEKTPOHHBIX

000JIOUEK aTOMOB bu6nmoreka [JOK
55 3JIECMEHTOB https://m.edso00.ru/0

[Tepuonnueckon Oada6bc

cuctemsl /. H.

MeHnaeneeBa

XapakTepucTrka

XHMHYECKOTO bu6mmoreka [IOK
56 3JIEMEHTa MO ero https://m.edso00.ru/0

IIOJIOYKEHUIO B
IIepuonnueckon

0ada824
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cucrteme /1. W.
Menneneena

3HaueHue
IIepuonnueckoro
3aKOHa JJIs
pa3BUTHUS HAYKU U

bu6mmoreka [IOK

57 u https://m.edsoo.ru/0
npaktuku. J[. U. 0ada96e
Meunnenees —

Y4EHBIN, IEaror
Y TpaKJIaHUH
OneKTpooTpHULIaTe
PooTP bubmuorexa [JOK
JILHOCTb aTOMOB

58 . https://m.edsoo.ru/0
XUMHYECKHAX 0adaabs
DJIEMEHTOB
Vommas bu6mmoreka [IOK

59 https://m.edsoo.ru/0
XUMHAYECKAs CBA3b Oadac3a
KoBanenTHas bu6mmoreka [IOK

60 TOJIIpHAs https://m.edsoo.ru/0
XUMHUYECKAS CBSI3b Oadaab8
KoBanenTtHas bu6mmoreka [IOK

61 HETIOJISpHAs https://m.edso00.ru/0
XUMHUYECKAS CBSI3b Oadaab9
CrreweHE bubmuorexa [JOK

62 https://m.edsoo.ru/0
OKUCIICHUS 0adae?28
OKHCIUTEITBHO- bu6mmoreka [JOK

63 BOCCTaHOBHUTEIILH https://m.edsoo.ru/0
bl€ PEAKIUK 0adb076
OKHCANTEN 1 bu6mmoreka [IOK

64 https://m.edsoo.ru/0
BOCCTAaHOBUTEIN 0adb076
KonTponbHas
pabota Ne4 o
teme «CtpoeHue bubmiorexa LOK

65 https://m.edso0.ru/0
aToma. 0adb486
XuMuueckast
CBSI3b»

Pe3epBHEII YPOK.
P P bubnmoreka [JOK
O0006111EH1E U

66 https://m.edso0.ru/0
CI/ICTel\faTI/ISaHI/ISI 0adb33c
3HAHUI E—

67 PesepBHbIil ypok. bubnuorexa [IOK

O0600mIeHne 1

https://m.edso0.ru/0
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cucreMatruni3anuia
3HaHUHU

0ad9ch2

Pe3epBHbIit ypok.

O0600111eHE U

bu6mmoreka [IOK

638 CHCTeMATHIAIHS 1 https://m.edsoo.ru/ff
. 0d61c6
3HAHUU
OBIIEE
KOJMYECTBO 68
YACOB IIO

[NPOT'PAMME
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