[MPMJIOXEHUE Ne 14
x OOIT1 OO0

PABOYAS ITIPOI'PAMMA

y4eOHOTO0 TIpeIMeTa

XUMUSAI
(B cooTBeTcTBHU ¢ DI'OC OO0O-2010, DOIT OO0)

TaBga, 2023



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpebOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalnbHOl padodeil mnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIUN MPEMOAaBaHusI YIeOHOTO MpeaMeTa « XuMUsD)
B 00pa3zoBaTeNbHBIX opranm3aiusax Poccuiickoit deneparum.

[Iporpamma 1mo xumuu Oa€T TPEACTABICHHE O LEJAX, OOIIEH cTpareruu
oOy4eHMs, BOCHHTAHMS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABIIMBAET 00s13aTEIBHOE MIpEAMETHOE COJIepKaHue,
npeaycMaTpUBAET paclpeelieHde €ro Mo KiaccaM M CTPYKTYpUpPOBAaHHE IO
pazienaM M TeMaM MPOrpaMMbl MO XHWMHUH, OINpPEIETseT KOJWYECTBEHHBbIC U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanu3aiuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3ynbrataMm oOy4eHHs XUMUU Ha YPOBHE IeJIe N3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENIHOM JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHWE XUMHUHU CJIY>KUT OCHOBOU it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM E€IMHCTBE MUPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XMMHUEH MPECTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOMN M 9KOJIOTUYECKON O€30MaCHOCTH, MPOOJIeM 3IpaBOOXPaHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUSA |
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (QYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIIJICHUS W TBOPYECKUX CIIOCOOHOCTEM
OOy4JaromMXcs, HABBIKOB HX CAMOCTOSITEIBHOM Y4EOHOM JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIbCKUX YMEHUN, HEOOXOIMMBIX KaKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIsA/1a HA €IUHCTBO MPUPOJIbI U YEIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUH E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITHXCS;



criocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIC, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B SKOJIOTUYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHH XUMUHU OOCCIICUMBAIOTCS CICIM(PUKON
COJIepKaHMsl ~ y4eOHOTrO  MpeIMeTa, KOTOPBIM  SABJISIETCA  NEJaroruyecku
aJanTHPOBAHHBIM OTpakK€HHEM 0a30BOM HAYKH XMMHH Ha OINpeeIEHHOM dTare e&
pa3BUTHA.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0OIller0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOCHHE OOYYaIOIMMHUCS CHCTEMBI TMEPBOHAYATIBHBIX TMOHATHUN XUMHUU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSITUN
OPraHUYECKON XUMMUHU.

CtpykTypa coaepskaHusi MPOrpaMMbl IO XUMHH C(POpMHpOBaHA Ha OCHOBE
CUCTEMHOI0 Tojaxoaa K €€ mzydeHuro. CoaepkaHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATHN O XUMHUYECKOM JIEMEHTE M BEIECTBE M CUCTEMbBI IOHITHH O XMMHUYECKON
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbBI 110 IPHUHIIMITY
MOCJIEAOBATEIBHOTO PA3BUTHUSL 3HAHUM HA OCHOBE TECOPETUUYECKUX IPEIACTABICHUN
PAa3HOTO YPOBHSA:

— aTOMHO--MOJIEKYJIIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS,

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

— YUYCHHS O CTPOEHHM aTOMa U XUMHUYECKOM CBSI3H;

— TIPEACTaBICHHH 00 DJICKTPOJMTHYCCKON JTUCCOIMAIIMM BEIISCTB B
pacTBOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIHLHO OT OJHOTO
YPOBHSI K JPyroMy, BBITIONHSSA (PYHKUIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOTO NMPUMEHEHUS U IOJTYyYEHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHPOBAHUIO
IIPEJCTABJICHNS] O XUMUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHUU NPOUCXOIUT C MHPHUBICUCHUEM
3HAHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXalomuid MUpy,
«buonorus. 5—7 knaccel» U «PU3KKA. 7 KIIAcC.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITEIPHOCTH YEJIOBEKA M KaK OJHOIO W3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHWU CUCTEMbl XUMHYECKHX
3HaHUN — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUCCKUX MOJIOKEHUH,
JIOCTYIHBIX O00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHUM K HAy4YHBIM METOJaM I[I03HAHUS IIPU M3YyYEHUU BEUIECTB MU
XUMHUYECKUX peaklui, B (OPMUPOBAHUM U PA3BUTUU IO3HABATEIIbHBIX YMEHUM U
UX TPUMEHEHUU B YYEOHO-IIO3HABATENbHONM U y4eOHO-HUCCIEN0BATENbCKON
JESITEIbHOCTH, OCBOCHHHM TIPaBWJ O€30MacHOro OOpalieHus C BEIIeCTBAMH B
ITOBCETHEBHOM KU3HH.

[Tpu u3yyeHUn XMMHUU Ha YpPOBHE OCHOBHOI'O 0OIIEro oOpa3oBaHMs Ba)KHOE
3HaYeHHUE NMPUOOPENTU TAKUE LU, KaK:

— (OpPMHUPOBAHHME HWHTEIJICKTYaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CaAMOCTOSITEJIbBHOMY HPHUHSITHIO PEIICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIIOBUSM KU3HU;

— HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOe IMpUOOIIEHUE
oOyyarolmmxcs K CaMOCTOSITENIbHOM IO3HABaTEJIbHON JESITENbHOCTH, HAyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUH,

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYaOIMMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOIMO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmeld (QYHKIMOHAILHOM U  €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SBIICHUS
OKpY’KaloIllero MHUpa, UCIOJIb3ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUH
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOsieM B IOBCEIHEBHOM JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HAaHUW JUIg BBIPAOOTKH 3KOJOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JE€ATEIbHOCTH B LEJIAX
COXPaHEHUsI CBOETO 3/I0POBbS U OKPYKAOIIEU IPUPOJHOU CPELBI;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMISI W HAMPABICHHOCTH JATHHEUIIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX JMJIi M3YyUYEHUS XHMHUM Ha YPOBHE
OCHOBHOTI0 00111eT0 00pa3oBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Posib XMMUU B KU3HU YelOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiectBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHWCTHIC BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI W MOJICKYJIBI. XHUMHYECKHE »dJeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckasi ¢opmyna. BajgeHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aK0H TOCTOSHCTBA cocTaBa BemecTB. (OTHOCHWTENbHAass aTOMHas Macca.
OTHOCHTENbHAS MOJIEKYJIsIpHasS Macca. MaccoBasi J0JIT XUMUYECKOTO AJIEMEHTa B
CO€JIMHEHUHU.

KonuuectBo BemectBa. Moabs. MossipHas Mmacca. B3auMocBsI3b KOJMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHECHUH.

du3nyecKkre U XUMUYECKUE SBIICHUS. XUMHUYECKasl peakiusa U e¢ MPU3HAKH.
3aKOH COXpAaHEHHsS] MacChl BEIIECTB. XMMHUUYeCKHe ypaBHeHUs. Knaccuduxarus
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3JI0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XUMHUYECKOH IMOCYI0H, paBuiIaMu paboThl B JTaOOpAaTOPUU H
npuémMamMu 0OpaIeHus ¢ JIabopaTOpHBIM O00OpPYAOBAaHUEM, U3YUEHUE U ONHMCAHUC
bu3MYecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJACHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEHOW MPOBOJIOKH, B3aUMOJICHCTBHE Mejla ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
OMHMCAaHWE TMPU3HAKOB MPOTEKAHWS XWMUYECKUX peakiuii (pa3iloKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHE THAPOKCHUIIA
Meau (II) mpu HarpeBaHuM, B3auMOAEHCTBHUE Keje3a ¢ pacTBopom coiid meau (11),
H3YYCHUE CIIOCOOOB PA3JICIICHHS] CMECEH: ¢ MOMOIINBI0 MariuTa, (pUIbTpoBaHUE,
BBITIApUBAHUE, UCTHLIAIUSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH MTOBAPECHHOMN
CONM, HaONIOJICHWE W  ONUCaHWE  PEe3ylbTaTOB  MPOBEICHHS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWS MAacCChl, CO3/JaHHE MOJIEIeH MOJICKYII
(ILIapOCTEePKHEBBIX ).

BaskHelinmue npeacTaBUTE M HEOPraHNYECKHUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — a3neMeHT U mpoctoe
BemecTBo. HaxoknmeHue kucimopoma B Tpupoae, (GU3MUYECKHE W XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenue xuciaopoma. CrocoObI



MOJIyYeHHUs] Kuciopoda B JabopaTopud W TPOMBIIUIEHHOCTUH. Kpyrosopor
KHciopoa B mpupozae. O30H — auioTporiHas MoAuUKaIs KUCI0poaa.

TernoBolt 3hdekT XUMHUUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- W DHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bomopon — »snemeHT UM mpoctoe BemecTtBo. HaxoxkaeHuwe Bomgopona B
npupoae, GU3MYECKUEe ¢ XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nosny4yeHust. Kucmorel u conu.

Momnsipabiii 00BEM razoB. PacyéTsl N0 XUMUUECKUM YPaBHEHUSIM.

dusnyeckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHbIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10J BEIIECTBAa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpupozie U B KU3HU 4enoBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEHHE NTPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxainusa neopranuueckux coenuHeHuid. Oxcupapl. Kimaccudukanms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenknatypa oxcujoB. Dusmdyeckue U XUMUYECKHE
CBOMCTBA OKCUJIOB. [lonmyueHnune okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3WUYECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [lomyyeHre ocCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm metanmnoB H. H. bekerosa.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coiseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEKIY KJIaCCaMU HEOPTraHUYECKUX COCIMHEHMUI.

Xumuyeckuui IKCnepumenm:

Ka4ECTBEHHOE OIPEAECICHHUE COIEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOpOJa, HAOIOICHHE
B3aMMOJICHCTBUSI BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpaileHus TopeHus (Mmokapa), O3HAaKOMJICHHE C O0Opa3laMu OKCHIOB U
OMMCaHWE WX CBOMCTB, IMOJy4YeHHE, COOMpaHUEe, PACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJI0poJia (TOpeHue), B3auMojelcTBUe Bojopoaa ¢ okcujaoMm menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUACOMATEPUAJIOB), HAOIIOJACHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHUE OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd pacTBOPEHHOIO BEIIECTBA, B3aMMOJECHCTBUE BOABI C METAJJIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIOJb30BAHUE BUJIEOMATEPHUANIOB),



UCCJIEIOBAHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKU MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiicTBus okxcuga menu (II) ¢ pacTBOpoM cepHOM KHUCIOTHI,
KUCJIOT C METaulaMH, pPEaKkUMi HEUTPAIN3aLWM, IIOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHHWMH, BBITECHEHHWE OJHOIO0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPraHUYECKHUX
COEIMHEHUI.

Iepuoanuecknii 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
aemMenToB JI. M. MenpeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBf3b.
OKHCINTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKH KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
rajoreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCUJIBI.

[Iepunonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuonnas u  JJIMHHONEpUOAHAs  (OPMBI
[Iepronnueckoit cucrembl xumuueckux iemeHToB JI. . Menneneesa. [lepuoasr
u rpynnbl. OHU3NYECKUH CMBICH MOPSAKOBOTO HOMEPA, HOMEpPOB NEPHONA U
IPYMNIBI JJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3otonel. DnekTponsl. CTpoeHue
JMEKTPOHHBIX  000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnognueckon cucremnl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUS pajJnyca aTOMOB XWUMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYyNIIaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [leproauyeckoil CUCTEMbBI XUMUYECKUX
DIIEMEHTOB Ul pa3BuUTHA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
rpaXJaHMH.

Xumuyeckass cBA3b. KoBajeHTHass (TOJIsipHAsT W HEMOJISIPHAs)) CBS3b.
DNEeKTPOOTPUIATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBSI3b.

Crenenb  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIUU.
[Iporniecchbl OKMCIIEHNs U BOCCTAHOBIIEHUSI. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiiy pa3ioKeHUsl, COSTUHEHNS).

Mescnpeomemmnbnie ceasu



Peanuzanuss MeXIpeaMETHBIX CBS3€M IIPUM HM3YyYEHHHM XMMHMM B 8§ Kiacce
OCYILIECTBIISIETCSl 4YEpe3 MCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO--HAyYHBIX
NOHATUH, TAK U NOHATHUH, SBJISAIOIINUXCS CUCTEMHBIMU JUIsSI OTAENIBHBIX IIPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIE MOHATH: HAYYHbIN (aKT, TUIIOTE3a, TeOpus,
3aKOH, aHallu3, CHUHTE3, KilacCU(UKaIMs, M[EePUOJUYHOCTb, HAONIO/ICHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJIICHUE.

®usuka: Marepus, aroM, OIJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJIA, JJIEKTPUUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIaHETHI, 3B€3/b!1, CoNHIIE.

buonorus: dorocuntes, Apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNIbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XuMH4YecKasi peakius

Ileprognyeckuii 3akoH. Ilepuoanueckas cuctreMa XMMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalaus, KaIbLUA U HX
COCIVMHEHUN B COOTBETCTBUHM C IIOJIOKEHHUEM DJJIeMEHTOB B llepumomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBl XMUMHUYECKOW CBSI3H. THIBI KPUCTALIMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanysa XuMuyeckux peakuuii Mo pa3anvyHbIM MpU3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHMCICHHUS XMMHYECKHX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
YpaBHEHMUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoHATHEe O TOMOT€HHBIX M I'e€TepOTreHHBIX
peakuusx. [lonstne o karanuse. [loHssTHe 0 XUMHUUEeCKOM paBHOBeCUU. DAKTOPBHI,
BIMSIOIIAE HAa CKOPOCTh XHMHUYECKOW PEaKIMH U IOJIOKEHUE XHMHYECKOTO
PaBHOBECHSI.

OKHUCIAUTENBbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLUM,  AJIEKTPOHHBIM  OasiaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMI C  HCIOJb30BAHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH cBs3U. CTeneHp Auccouranui. CHUIbHBIE U CIA0bIE JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peaknuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W coliell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTALNIMYECKUX PEHIETOK HEOPraHMYECKUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpaduTa U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKON peaklHu
OT BO3JICUCTBHS PA3JIUYHBIX (DAKTOPOB, MCCIENOBAHUE 3JIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoOLEcca JUCCOLMALMM KHCIOT, IIEIOYEeHd U COJIed
(BO3MOYKHO  MCIIOJIb30BAaHME BHJEO MaTepuaioB), IPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MpPU3HAKW  [POTEKaHWs  peakuuid HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJCICHHE Ta3a, oO0pa3oBaHUE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakUuu pas3yioKEeHUs, COCIMHEHUs), PacllO3HaBaHUE HEOPraHMYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKUUM HAa HOHBI, pEIIECHUE
HKCIIEPUMEHTAJIbHBIX 3a]1a4.

HemeTtanibl U MX coeIMHEHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUECKHue CBOICTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJENCTBUE C METallaM{, HEMeTallaMH, WIeJo4amMH). XJIOPOBOAOPOI.
ConsiHast KuCIOTa, XMMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMeHeHue. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpraHM3M 4YeloBeKa. BakHelnue XJIOpHIbl U HX
HAXO0XKJEHUE B IPUPOJE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTerneHu okucieHus. CTpoeHue u (pU3MYecKue CBOICTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
Cepnass kucioTa, (Qu3nyeckue U XUMHUYECKHE CBOMcTBa (oOmue Kak
MpEeACTaBUTENSl Kjacca KHCIOT W crneuuduyeckue). XHUMUYECKHE pPEaKIuHu,
JeXaliue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Tpumenenue cepHoil KUCIOTBI. COJIM CEpHOI KUCIIOThI, KAUECTBEHHAs! pEaKLUs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B TMPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmas xapaktepucTuka 31eMeHTOB VA-rpynmbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHBIC CTENIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
busnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHue U npuMeHenue. Cou aMMOHUS,
X QU3NYECKUE U XUMUYECKHE CBOMCTBA, MpUMeHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHE, (U3MYCCKUE U XHUMHYCCKUE
cBOMcTBa (0OIIME KaK TMPEJICTAaBUTENSl Kiacca KHUCIOT W cHenudUuuecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEPAJIbHBIX
ynoopeHuil. XuMu4yeckoe 3arps3HeHUe OKPYKaIOIIeH Cpelibl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI W BOA0EMOB). Docdop,
altoTponHele Moaudukauuu (ochopa, (pU3NUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dbochopHas kuciaoTa, Gu3NIecKre U XUMHUIECKUE CBONCTBA,
nosyderue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMs.  YTJIEpoHd,  auIOTPOITHBIE
MOAM(UKAIINK, PACIpPOCTPaHCHUE B TpHUpojae, (QHU3MYECKHEe W XHUMHYCCKHC
cBoiicTBa. Ancop6Orus. Kpyrosopot yriepoaa B npupojge. OKcuabl yriaepoja, ux
buznueckue W XUMUYECKHE CBOMCTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJy4YeHUE U TMPUMEHEHUE. DKOJOTUYECKHE TPOOJEMBbI, CBA3aHHBIE C OKCUIIOM
yriaepoaa (IV), rumore3a riao0anbHOrO TOTEIJICHUSA KIMMaTa, MNapHUKOBBIN
s dekt. YronpHas KuciaoTa u €€ coyu, uX Pu3nuecKkue U XMMHYECKHUE CBOMCTBA,
MoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYaIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTHJICH, dTaHOJI, TJIMIIEPUH, YKCYCHAsI KACTIOTA).
[IpupogHbie HMCTOYHWKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOIYKTHI WX TepepaboTku (OCH3WH), UX POJb B OBITY WU TPOMBIIUICHHOCTH.
[TonsiTHE O OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KUpaX, Oelkax, yrieBojgax — U uX
ponM B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYECKUX W
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npumeHenue. CoeauHeHHs KpemMHUsT B mpupoge. OOume npeacraBieHus o0
okcuzae kpemuus (IV) u kpemuueBoil kucnore. CHIMKaThl, UX UCIOJIb30BAaHUE B
ObITYy, B IPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHble MaTepHallbl: KepaMuKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HCIOJIb30BAHUS
CTPOUTENIBHBIX MATEPUAJIOB B IOBCEAHEBHOM KU3HMU.

Xumuyeckuii IKChepumenm:

M3y4eHHE 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEICHNE KAY€CTBEHHBIX PEAKIIMN Ha XJIOPUJ-UOHBI U HAOIOJACHHUE MPU3HAKOB
WX TIPOTEKAHMsI, OIBIThI, OTpaKAIOIIHUE (PU3NYECKHE M XUMHUYECKHE CBOICTBA
raJIOTEHOB M WX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3laMu XJIOPHAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu  cepel ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAaHHE
BUJICOMATEPUAIIOB), HAOJIIOJICHUE Tpoliecca OOyIIIMBaHUS caxapa IoJ JeHCTBUEM
KOHIICHTPUPOBAHHON  CEPHOM  KHUCJIOTBI, H3YYEHUE XHUMHYECKUX CBOICTB
pa30aBlIEHHOMN CEpPHOM KUCIIOTHI, MPOBE/ICHNE KAaUeCTBEHHOM peakIuu Ha Ccylbdart-
MOH W HaOJIOJICHWE MpU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3otra, (ochopa M HX COEAUHEHHH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAO0OpEeHUH, MoIyyeHue,
coOuMpaHue, pacro3HaBaHWEe M M3YYCHHE CBOICTB aMMHaKa, IPOBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Mpu3HAKOB
UX IPOTEKaHHUsI, B3AMMOJIEUCTBAE KOHIEHTPUPOBAHHON a30THOU KHUCIIOTHI C MEIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), W3y4YEHUE MoJeen
KPUCTAJUIMUECKUX PEImETOK anmasa, rpadura, ¢yiiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aACOPOIIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIyYE€HUE, COOMpaHue, pacro3HaBaHWE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJAECHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYEHHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MNPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenume HeMETaIUIbl U UX COCTUHEHUSD.

MeTajibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux nosioxkeHuss B llepmogmueckon cucreme xumuyeckux siaemeHtoB . U.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTaJUIoB. MeTayuindeckasi CBsi3b U
METAJJIMYECKas ~ KpPUCTA/UIMUeCKass  peli€TKa.  DJIEKTPOXUMUYECKUU  pAll
HaIpsHDKeHUN MeTaioB. u3znueckue U XUMHUYECKHE CBOMCTBA MeTayioB. OO0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIC
CrocoOBI 3amuThl UX OT Kopposuu. CrutaBel (CTalb, YYTyH, AIOPATIOMUHUH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounbie MeTambl: nonoxkeHue B [leproanueckoil cUCTEME XUMUYECKUX
anemeHToB /. M. MenzaeneeBa, CTpO€HHE UX aTOMOB, HaXOXIECHHUE B NIPUPO/IE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpuMepe Hatpus U kanusi). OKcUabl u



TUAPOKCUABl HATpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB U HX
COEJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii HW  KaJblUW: IIOJIOKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, crpoeHne
MX aTOMOB, HaX0XJAeHUE B Ipupoae. PU3ndecKue 1 XUMHYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxueimue coeauHeHHs Kaiblus (OKCUJ, THUIAPOKCHI, COJIN).
JKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHue aTtoma, HaxoKIeHHE B mnpupone. Pusndeckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
ATIOMHUHUSL.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XMMUYECKUX 31€MEHTOB J1.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUYECKUE CBOMCTRA xkene3a. OKcuibl, TMAPOKCcHabl U conu xenesa (II) u sxenesa
(III), ux coctaB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, M3Y4YE€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KIbIIUSI W HATpus C BOJOM (BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB XECTKOM BOJBI, ITpOLECCa TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAaHME  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQYECTBEHHBIX PEAKIMi HA WOHBI: MarHus, KajJblHs, AJTIOMUHUS, [IMHKA, JKEJIe3a
(1) u xeneza (III), meau (1I), HaOnrOAEHME U ONMUCAHUE MPOLECCOB OKPALLIMBAHMS
IJIaMEHU HWOHAMHU HaTpusl, Kaldusd MW Kaiublug (BO3MOXKHO UCIOJIb30BAaHUE
BUJIEOMATEPHUAITIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THJIPOKCHUIA ATFOMUHUS
Y TUJIPOKCHUJIA [IMHKA, PEHICHUE SKCIIEPUMEHTAIIBHBIX 3aj/1a4 Mo TeMe «Baknenue
METaJUIbl U KX COCTMHEHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuanibl B ITOBCEIHEBHOM KW3HM YEIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momMomib mpu
XAMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromeh cpeabl (MpeaeiabHas I0mycTuMast
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xuMuu B pelieHun 3KOJIOrMYeCKUX
po0Iem.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOpaslioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIE
MaTepuabl).

Mesicnpeomemnmnuie ceasu



Peanuszanus MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHUM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIUXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOTO [UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallM3, CHHTE3, KJIacCU(pUKALMs, TEePUOJUYHOCTh, HAOIIOACHHE,
DKCHEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, IMTAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUATTBI.

®usuka: Marepus, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
W30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JIEKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILUINYECKAs
pemeTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, IKOCUCTEMA, MHUHEPATBHBIE
yI00pEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIC3HbIC HCKOIIaeMbIE, TOIJIUBO, BOJIHBIC pecypchl.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHUS IPOrPaMMbl OCHOBHOIO  OOIIETro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOA€ OOyYEHHUS XMMHUU B E€IUHCTBE y4yeOHOU U
BOCIIUTATENBHOU IEATEIIBHOCTH B COOTBETCTBUU C TPAIAULIMOHHBIMA POCCUMCKUMU
COLIMOKYJIbTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMHU, IPUHATBIMU B
oOIIecTBe MpaBWIaMM M HOPMAaMH TOBEACHHS M CIIOCOOCTBYIOT IIpoIeccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yYaOIIUXCSl.

JIMYHOCTHBIE  pe3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOLIUXCS
PYKOBOJCTBOBATbCA CHCTEMOM TO3WTHUBHBIX LEHHOCTHBIX OpHEHTAUUMHd U
pacIIMpEHNE ONbITA ACSITEILHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUSA:

LIECHHOCTHOI'0 OTHOWICHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAyYHOMY HaCIEOUI0, TMOHUMAaHMS 3HAYECHUSA XUMHUYECKOM HAyKU B JKU3HU
COBPEMEHHOr0 OOILECTBA, CIIOCOOHOCTU BIAJETh JOCTOBEPHOW MH(pOpMaIHMeil o
MEPENOBBIX JOCTHMKEHUAX W OTKPBITHUSAX MHUPOBOM M OTEYECTBEHHOM XHMHH,
3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTPOIICTBE MHUpa U OOIECTBA;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHAS] O COLMAIBHBIX HOPMAax W MNPABUJIAX MEKINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKAaTUBHONM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JeSITEIbBHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HONW COBMECTHOM JAESITENbHOCTH MpU
BBIMIOJITHEHUM Y4€OHBIX, I103HABATEIbHBIX 3a7a4, BBIMOJIHEHUH XHUMHUYECKUX
HKCIIEPUMEHTOB, CO3JJaHUU YUEOHBIX POEKTOB, CTPEMJIEHUS K B3aMMOIIOHUMAHHIO
YW B3aUMOIIOMOIIM B TIpoliecce ATOW Yy4yeOHOM JeATeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBO€ TIOBEJACHHE M IIOCTYIKM CBOMX TOBApUILEW C IO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS IOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHYECKHUE TPEJICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHA HAyKH U COCTaBIISIOLINE
OCHOBY I TOHMMAHHUS CYITHOCTH HAyYHOW KapTHHBI MHpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHS NIPUPOIBI, B3aUMOCBA3AX 4YEJIOBEKa C
MIPUPOIHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

ITO3HABATEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUW IO
XUMHH, HEOOXOIUMbIE IJi1 OOBSCHEHUS HAOIIOJAeMbIX IPOLIECCOB U SIBICHUH,
MO3HABATEJIbHOM, MHPOPMAIIMOHHON U YHUTATEIbCKOM KYyJIbTYpbl, B TOM 4HCIE
HABBIKOB CaMOCTOSITENIBHOM paboOThl C y4e€OHBIMH TEKCTaMH, CIpPaBOYHON



JUTEPATYPOH, JIOCTYNMHBIMU TEXHUUYECKHUMH CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHMIO M TO3HAHWIO, JI00O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  CcamMO00pa30BaHUIO, TMPOEKTHOW W  HMCCIIEJOBATEIbCKOM
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHS OOy4YEHHS B
JaJIbHEHIIIEM;

4) popmupoBaHusi KyJbTYPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3IOPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHUE TMOCIEACTBUUA U
HEMPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS AJIKOTOJISI, HAPKOTUKOB, KypeHUs),
HEOOXOAMMOCTU COOJNIOJIEHUs TpaBui OE€30MacCHOCTH TMpU OOpalleHHH ¢
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) TpyA10BOIr0 BOCIIUTAHUS:

MHTEPEC K MPAKTUYECKOMY M3YUYCHUIO Tpodeccril U Tpy1a pa3IudHOTo poja,
YBOXKEHHUE K TPYAy M peE3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TMPUMEHEHUs TMPEAMETHBIX 3HAHUW 1O XUMHUH, OCO3HAHHBIA BBHIOOD
WHIUBUIyaJIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcreurHon npodeccuoHaaIbHON EeSITENbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) 7K0JIOrHYecKOro BOCIIMTAHUS

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HHU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHMMAaHUE LIEHHOCTU 3JI0POBOTO U
O0e3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYEeCKOMY M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIOICHUS
mpaBuiI 0€30MaCHOTO MOBEECHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUSIX,
YTPOXKAIOIIUX 3[0POBbIO U KU3HU JIFOJIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJydaeMble MPU U3YYCHUU XUMHH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOILIEH MPUPOJHON CPENOM, I MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJBTYpPhl, OCO3HaHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTeH UX peIIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOU MPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDHI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC I
dbopMHpOBaHUS MHUPOBO33PEHHS OOIlEHAyYHbIE TOHSATUS (3aKOH, TeopHus,
INPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IICIIOCTHOU



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHUBHBIE, PETYJISTHUBHBIE), KOTOpblE 0OecneuynBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiicCTBUS

Bba3oBble Jjornueckue JeicTBUA:

YMEHUSI MCMOJb30BaTh NPHUEMBI JIOTMUECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HAHWI: PACKPBIBAaTh CMBICI XMMHUYECKHX MMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKHN, YCTAaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
TIOHATHS JIJI1 OOBSICHEHHUS OT/IECIBHBIX ()aKTOB M SBJICHHUM, BEIONPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMKU XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIIECJACTBEHHBIE CBA3U MEXIAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXKACHUS (MHAYKTUBHBIC, ACIYKTUBHBIC, 110 aHAJIOTHH),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

yMEHUE TPUMEHSTh B TIPOILIECCE TO3HAHUSA TOHATHS (NIPEIMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUKU MOJCIIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XuMHu4eckas (opmylia W YypaBHEHHUE
XUMHUUYECKON peakly — MpU PEIICHUH Y4eOHO-TTO3HABATENIbHbBIX 3aj/1au, ¢ Y4ETOM
TUX MOJIETBHBIX TPEJICTABICHUN BBISIBIISITH U XapaKTEPU30BaTh CYIIECCTBEHHbIE
MPU3HAKH M3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIUH,
BBISABJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYHMHHO-CIEJACTBEHHBIE CBSI3M U
MPOTUBOPEYHS B U3YIAEMBIX TIPOIIECCAX U SIBICHUSIX.

Bba3oBble uccienoBaTelbcKme 1eiiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HHCTPYMEHTA
MO3HAHWSA, a TaKKe B KayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKICHU;

MPUOOPETEHUE OMbITa 10 IJIAHUPOBAHUIO, OpPraHU3allMd W TPOBEIACHUIO
YYCHHUYECKUX JKCIIEPUMEHTOB, YyMEHHWE HaOMomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSATEIFHO MPOTHO3UPOBATH €0 Pe3yJbTar, (PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OTbITA, HCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pPa3TUYHBIX BUIOB U (HOPM MPEICTABICHUS, TOTyd4aeMyl0 U3 Pa3HbIX UCTOYHHUKOB
(HayyHO-TIOMyJIIpHAs JHUTEpaTypa XUMHUYECKOTO COJEpXaHUs, CIPABOYHBIC
nocobusi, pecypchl NHTepHETa), KpPUTHUYECKH OLEHUBATH MPOTHUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHUE TPUMEHSATh Pa3jIM4yHbIe METOJbl U 3aMpOChl MPU MOUCKE U OTOOpE
uH(MOpPMAIUU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [Jisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIBHBIX 3a7a4 ONPE/ICIEHHOTO TUIA, TPUOOPETEHUE ONBITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMANIBHYIO (hOpMY TpeacTaBieHus] HHPOpMaAIUU U
WUIIOCTPUPOBATh pEHIAEMbIE 3a/Ja4d  HECJIOKHBIMH CXEMaMH, JUarpaMMaMH,
npyrumu popmamu rpauKu U UX KOMOWHAIUSIMU;

YMEHUE UCIIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipouecce Yy4eOHOH U
UCCJIEI0BATENBCKOW JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSIHME OKPYKAIOIIEH INPUPOJAHON
CpEBbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe 1eHCTBUS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJe Juajiora W (WiM) JIUCKYCCHUHU) TIO
CyLIeCTBY  OOCYyXKJaeMol  TeMbl, (OpPMYJIUPOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJI0KEHHOM 3a1a4H;

YMEHUS  NPEICTABIATH  IOJYYECHHBIE  pPE3yJbTaTbl  ITO3HABATEIBHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJaTh MpPE3EHTALUIO
pPE3yNbTATOB BBIMOJHEHUS XMUMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOrO OMbITA,
1abopaTopHOIl pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIE€OHOTO MTPOCKTA);

YMEHMsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOM
MO3HABATEIbHOM WM MCCJIEAOBATENbCKOW  NESITENBHOCTH  IPU  PELICHUHU
BO3HMKAIOIIMX NpOoOJeM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COrJIaCOBAHMS
no3uuuid (o0cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIpEACICHHE KPUTEPUEB II0 OLEHKE KayecTBa
BBITNIOJIHEHHOM pabOThl U JpyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIBHOCTH, IUIAHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U TNPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeATeILHOCTh, BBIOMpaTh Hanbosee 3pheKTUBHBIC CIIOCOOBI pelieHusT yUeOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSITENIBHO COCTAaBJISATh WIH KOPPEKTHUPOBAThH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA [PU BBIIIOJHEHUM 33JaHUM C Yy4ETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbl€ B YCIOBUU 33]IaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX pPE3YNbTATOB IO OCBOCHHUIO 00s3aTEIBHOTO
COJIEpKaHMs, YCTAaHOBJICHHOTO JaHHOW (denepanbHON pabodeil mnporpamMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



JNeucTBul, crnenuduueckue I TpeAMETHONM o0nactu  «XUMHS», BB
JNEATEIBHOCTH MO  MOJYYEHHI0O HOBOIO  3HAaHWS, €ro  HWHTEpIpETalUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIlUsIX.

K xonIy oOyueHus B 8 kjacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PpACKpBIBAaTh CMBICI OCHOBHBIX XMMHUYECKHX IMOHSATHN: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEHIECTBO, CMECH
(oHOpO/IHAst M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIPHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBasi J10J1s1 XUMHUYECKOTO 3JIEMEHTa B COSAMHEHUHU, MOJIIPHBIA O0BEM,
OKCHJl, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakiusi, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCMHEHUS, PEAKIHH PA3JIOKECHUS, PEaKUUW 3aMEUICHUS, PEaKUUU
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJOM aroma, aTOMHasi OpOHUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSPHAs KOBAJICHTHAsl CBA3b,
VOHHAs CBS3b, UOH, KATUOH, aHWOH, PacTBOp, MAaccoBas J0Js BELIECTBA
(IpolLieHTHAs! KOHIICHTpAaIusi) B pacTBOPE;

e WUIIOCTPUPOBATH B3aWUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHSATHU W
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPALLICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJHMKY JJIS COCTaBJCHHUS (HOPMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

e OIpENENSATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKHUCJICHHMS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIACcCy COCIMHEHHUU IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeBaThb cmbicia Ilepuomnueckoro 3akona [J[. WM. Menneneena:
JIEMOHCTPUPOBATh TOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTU CBOWCTB
XAMHUYECKUX 3JIEMEHTOB OT MX MOJoXkeHus B llepromnueckoin cucreme,
3aKOHOB COXPaHEHMSI MACChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHA ABOTrajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHUMHMYECKHUX OJJIEMEHTOB: pa3iaudaTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, Mansie U
OoJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabnuue «llepuoanueckass cucremMa XxuMmuyeckux osaementoB . .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOllee Yucio 3IeKTPOHOB
U pacrpeesieHue UX M0 3JIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIIMPOBATh XUMUYECKHUE JJIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKHE peakuud (10 YUCIy U COCTaBy YYAacTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPK/IAsl OMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpaAllCHUA B
pPa3JIMYHBIX YCIIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYKO MacChl
BEILIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOrO 3JIEMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOWU PEAKIUU;

MPUMEHSTh OCHOBHBIE OINEPALMA MBICIUTENBHON AEATEIbHOCTA — aHaJU3
U CHHTE3, CpaBHEHHE, 0000IleHuEe, CHUCTEMAaTU3alNI0, KIAacCU(PUKALHUIO,
BBISIBJICHUE MPUUYUHHO--CIICJCTBEHHBIX CBS3EH — ISl U3YyUYECHHUSI CBOMCTB
BEIIECTB U XUMHUYECKUX PEaKLHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
NMO3HAHUA — HAOJIOJCHUE, W3MEpPEHUEe, MOJEINPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIEN0BAaTh  MpaBWjaM  TMOJIb30BAHUA  XUMHUYECKOM  TMOCYJIOH W
Ja00paTOpHBIM  O0OpYJOBAaHMEM, a TaKXKe IMpaBWiaM OOpaIleHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJA), TPUTOTOBIECHUIO
pPacTBOPOB C OMPEACTEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO BEIECTBA,
MJIaHUPOBATh M MPOBOJAUTH  XUMHYECKHE  DKCIEPUMEHTHI  T0
pacIio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METHIIOPAHXK U APYTHE).

K koHiy oOyuenus B 9 kjacce npeIMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC OCHOBHBIX XHMHUYECKUX TOHSATHUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHMOH, MPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPHULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMUYECKasl peaKI[usi, XUMUYecKas CBs3b, TEIUIOBOU >PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, DJIEKTPOJIUTUYECKAST JTUCCOLMAINS, PEaKIUU HOHHOIO
oOMeHa, KaTaiuM3aTop, XWMHUYECKOE€ paBHOBecHe, oOOpaTUMble U



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUINYecKasi), KpHUCTAUIMYECKass pEImETKa, KOpPpO3Us METALJIOB,
CIUIaBbl, CKOPOCTh XUMHYECKOW peakluu, MpeeabHO JOMyCcTUMast
koHueHtpanus [IJIK BemniecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCITOJIP30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBJICHHS (HOPMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCY COEOWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsi3U (KOBaJ€HTHAs, WOHHAs, MeETaUIMYeCcKas) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapaKkTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cmbich Ilepumoamueckoro 3akona [[. M. MeHnneneeBa u
JIEMOHCTPUPOBATh €ro IOHMMaHUE: OINUCHIBAaTh U XapaKTepHU30BaATh
tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rjaBHas moxarpymnmna (A-rpynma)y U «mnobodHas
noarpynna (b-rpynma)», manbsie u OOJbIIME MEPUOBI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B TMEpUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOCHHMSI  aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB M 3apsija  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpeneieHue WX TI0 DJEKTPOHHBIM CIIOSIM), OOBICHITH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOEHUS HX
aTOMOB;

KJIacCU(UIMPOBAaTh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
IIPUMEpPAMH MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKINN;

COCTAaBIISAITb YPAaBHEHUS DJEKTPOIUTHYECKOW JTUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAILEHHBIC YPABHEHUS PEAKINA HOHHOTO



oOMeHa, YypaBHEHHS pEaKIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKON CBSI3U MEXK/y BEIECTBAMH Pa3IMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MOCPEICTBOM COCTABJICHHS DJIEKTPOHHOTO OajaHca ITHX PEaKIInii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BCII[ECTB, MACCOBYIO JIOJII0 XHMHYECKOTO »JJIEMEHTa 10 (dopmyIie
COCIMHEHHUS, MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEaKInu;

cOONIOJaTh  MpaBUjia  TOJIB30BAHUS  XMMHUYECKOW  MMOCyIOW U
7a00paToOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TNpaBujia oOpalieHust ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Tra3a);

OPOBOJUTh  PEAKIMM, TOATBEPXKIAIOINIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OpOMUSI-,
uoaua-, kKapbonar-, ¢ocdar-, cuwimkar-, cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKHUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJH3
U CHHTE3, CpaBHEHHE, O0O0OOIlEHHE, CHUCTEMATU3aIMI0, BBISIBJICHUE
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKluid, €CTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOJMI0ICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pealbHBbIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HaumeHoBaHue pa3iesioB u JaekTpoHHbIe (HU(pPOBbHIE)
KonTposabHbie IpakTnyeckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypchbl
padoThI padoThI
Pasznea 1. [lepBoHayaibHble XUMHUYECKHE TOHATHUS
Xumust — BakHasg 00J1acThb
O — https://lesson.academy-
1.1 . 5 0 2 content.myschool.edu.ru/04/08
MPaKTUYECKON JIeATEIbHOCTH
YyeJIOBEKa
BeliectBa 1 XuMHUeCKHE https://lesson.academy-
1.2 15 1 0
peaKkuu content.myschool.edu.ru/04/08
Uroro no pazneny 20
Pa3nes 2. Baskneiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
Boznyx. Kucnopon. [Toustue https://lesson.academy-
2.1 6 0 0
00 okcHaax content.myschool.edu.ru/04/08
Bonopona.Ilonsitue o https://lesson.academy-
2.2 8 0 1
KHCJIOTaX U COMIIX content.myschool.edu.ru/04/08
Boga. PactBopsl. [Tonsitue 06 https://lesson.academy-
2.3 5 1 1
OCHOBaHHUSIX content.myschool.edu.ru/04/08
OCHOBHBIE KIaCCHI https://lesson.academy-
2.4 . 11 1 1
HEOPraHUYECKUX COECIUHEHUN content.myschool.edu.ru/04/08
Uroro no pazgeny 30

Pasnen 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu




[lepuoauueckuii 3aKOH U
[Iepuoanueckas cucrema

https://lesson.academy-

31 XHMIHECKHX JEMEHTOB . 7 content.myschool.edu.ru/04/08
N. Mennene-eBa. CtpoeHue
aroMa
39 gHMquCKaﬁ CRASL: 3 https://lesson.academy-
' KHCIITEIbHO content.myschool.edu.ru/04/08
BOCCTAaHOBHUTEIIBHBIE PEAKIIHU
Hroro no pazneny 15
PesepBHoOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME




9 KUIIACC

KoaundecTBO 9acoB
HaumeHoBaHue pa3aeioB U TeM DJieKTpoHHbIE (HH(POBHIE)
Ne n/m Kounrpoabnsie | IIpakruueckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Pa3zgea 1. BemmecTBo U XUMHYeCKHEe peakul
11 [loBTOpEeHue u yrioyOneHue 3HaHUM 5 | 0 https://lesson.academy-
) OCHOBHBIX pa3/eloB Kypca 8§ Kiacca content.myschool.edu.ru/04/09
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 https://lesson.academy-
. peakiuii content.myschool.edu.ru/04/09
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g 1 1 https://lesson.academy-
. XUMHUYECKHE PEaKIHH B PACTBOPAX content.myschool.edu.ru/04/09
Hroro no paszneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO61mas xapakTepUCTHKA XUMUYECKUX 4 0 | https://lesson.academy-
' aneMeHToB VIIA-rpymmsl. ["anorenst content.myschool.edu.ru/04/09
OO011as XapaKTepUCTUKA XUMUYECKHUX
29 B pV IAp C . 6 0 0 https://lesson.academy-
. 2JIEMEHTOB -rpymnsl. Cepa u eé
py p content.myschool.edu.ru/04/09
COEIUHEHUS
OO01Ias XapaKTepUCTUKA XUMHUYECKHUX
)3 B pV A P A docd 7 0 | https://lesson.academy-
. 2JIEMEHTOB -rpymmsl. A3ot, hochop u
Py p content.myschool.edu.ru/04/09
HUX COEIUHEHUS
OO01Ias XapaKTepUCTUKA XUMHUYECKHUX
24 B pIV Ap y g | ) https://lesson.academy-
. 2JIEMEHTOB -IpyHIbl. YIiepoa u
. by po content.myschool.edu.ru/04/09
KPEMHUI U UX COSAMHCHUS




Hroro no pazueny 25
Pazgen 3. MeTa/IbI M BX COeTUHEHU ST
3.1 OO01e CBOMCTBA METAILIIOB 4 https://lesson.academy-
’ B content.myschool.edu.ru/04/09
3.2 BakHelimme MeTaiIbl 1 UX COSTUHEHHUS 16 hutps://lesson-academy-
’ 8 content.myschool.edu.ru/04/09
Hroro no pazneny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
41 BemectBa 1 MmaTepuanbl B )KU3HU 3 https://lesson.academy-
) YyeJoBeKa content.myschool.edu.ru/04/09
Uroro no pazueny 3
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




ITOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
KonuyectBo yacos
Ne
u/ Tema ypoxa Kontpo IpakTnyec
- Bcero | JbHBIE KHe
padoThI padoThI
1 [Tpenmer xumuu. Ponp XuMun B )KU3HU YeJIOBEKA. Tella U BEmecTBa 1 0
2 [TousgaTue 0 MeTOomax MO3HAHUSI B XUMUU 1 0
3 [Tpaktuyeckas padora Ne 1 «I[IpaBuna paboTsl B 1a00paTOpHH U MPUEMBI OOpPAIIEHUS C | 0 |
71a00paTOPHBIM 000PYI0OBAaHUEM
4 Yucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus cMecei 1 0 0
5 [Tpaktuyeckas pabora Ne 2 «Pa3nenenue cMeceil (Ha mpuMepe OYUCTKU MOBApEHHON | 0 |
COITN)»
6 ATOMBI U MOJIEKYJIBI 1 0 0
7 XUMHYECKHUE 3JIEMEHTBI. 3HAKH (CUMBOJIbI) XUMHUUECKHUX 3JIEMEHTOB 1 0 0
8 ITpocTele U CII0KHBIE BEIIECTBA 1 0 0
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE 1 0 0
10 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB. XUMHUecKas popmyiia. BaneHTHOCTh aTOMOB | 0 0
XUMHYECKHUX AJIEMEHTOB
11 OtHocurenbHast aroMHast Macca. OTHOCUTENBbHAS MOJIEKYJISIpHAs Macca 1 0 0
12 MaccoBast 101151 XUMHYECKOTO dJIEMEHTA B COEINHEHUHN 1 0 0
13 KonnuecTBo BemecTBa. Monb. MosnsipHas macca 1 0 0
14 dusnuecKkue U XUMUUECKHUE SBICHUSA. XUMHAYECKAs peaKkus 1 0 0
15 [Ipu3HaKky ¥ ycaoBUs NPOTEKAHUS XUMUYECKUX PEaKIUN 1 0 0
16 3aKOH COXpaHEHMsI MACChl BEILIECTB. XUMHUECKUE YPaBHEHUS 1 0 0




17 Brlunciienus KomuecTBa, MacChl BEIIECTBA 110 YPABHEHUSAM XUMHUUYECKUX PEaKIMi 1 0 0

18 Knaccudukanust XuMuuecKuX peakiuii (CoeAMHEHUS, Pa3I0KEHUs, 3aMEIIICHHS, OOMeHa) 1 0 0

19 M. B. JIoMmOHOCOB — y4éHBIH-3HITMKIIONEeTUCT. O000IICHNE U CUCTEMATH3AIIHS 3HAHUHA 1 0 0

20 Kontponbnas padora Nel mo Teme «BemiecTBa 1 XUMHUYECKUAE PEAKITHI 1 1 0

)1 Boznyx — cmecs razos. CoctaB Bo3nyxa. Kuciaopo — 351eMEHT U IPOCTOE BELLECTBO. | 0 0
O30H

2 duznyeckue 1 XMMUYECKHE CBOMCTBA KUCIOPOa (peakuy OKUCIEHUS, TOPEHUE). | 0 0
[Tonstne 06 okcumax

3 CrniocoOblI MoTy4eHus KHCIopo/ia B 1a00opaTOpuu U MpombliuieHHoCTU. [Ipumenenue | 0 0
KHCII0poJia

24 TennoBoit 3 pexT XuMudeckoi peakiuu, MOHITHE O TEPMOXUMUYECKOM ypaBHEHUH, IK30- | 0 0
U DHJIOTEPMUYECKUX PEaKIUIX

25 TonnuBo (He(Th, yroiab U MeTaH). 3arpsi3HeHHUE BO3/yXa, CIIOCOOBI €ro MPeI0TBPALCHHS 1 0 0

26 [Tpaktrueckas padota Ne 3 o reme «Ilonmydenue u cobupanue KUCIOPOa, H3YUCHHUE €TO | 0 |
CBOWCTB»

27 Bonopon — anemeHT u nmpocrtoe BemecTBo. HaxoxaeHue B mpupone 1 0 0

28 ®dusnyeckue U XUMUUECKHE CBOMCTBA Bojopoaa. [I[puMenenue Bogoposaa 1 0 0

29 [TonsaTHe 0 KUCTOTAaX U COJIAX 1 0 0

30 Crioco6bI nostyueHust BOAOPOAa B 1ab0paTopuu 1 0 0

a1 [Tpaktuueckas padota Ne 4 o teme «llonmydenue u cobupanue BoA0poIa, U3YICHUE €TO | 0 1
CBOMCTB»

32 Monsipablii 00BEM razoB. 3akoH ABoraapo 1 0 0

133 Brruncnenus 00pEMa, KOJTMYECTBa BEIIECTBA ra3a MO €ro U3BECTHOMY KOJIMYECTBY | 0 0
BEIIIECTBA UITH 00BEMY

34 Boruncnenust 00bEMOB ra30B 10 ypaBHEHUIO PEAKIIMKM Ha OCHOBE 3aKOHA 00BEMHBIX 1 0 0

OTHOILIEHUH r'a30B




35 dusnyeckre U XUMUYECKHUE CBOMCTBA BOIEI 1

36 CocraB ocHoBanui. [Tonsitue 06 MHIUKATOpaX 1

37 Bona kak pactBoputens. HachllieHHbIE M HEHACHIILIEHHBIE pacTBOPBI. MaccoBast 10J1st | 0 0
BELIECTBA B pacCTBOPE

18 [TpakTrueckas padota Ne 5 o teme «lIpurorosieHue pacTBOPOB C ONPEACTIEHHON | 0 1
MacCOBOH J0JI€H PACTBOPEHHOIO BEILIECTBA»

39 KoHnTtponbnas padora Ne2 o teme «Kucimopoa. Bogopon. Boga» 1 1 0

40 Oxkcuppl: cocTaB, KiacCu(UKAIMs, HOMCHKJIATypa 1 0 0

41 [Tomyuenue 1 XuMHUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHIOB 1 0 0

42 OcHoBaHHUsI: COCTaB, KiaccuuKalys, HOMEHKIaTypa 1 0 0

43 [TosryueHue 1 XuMHUYECKUE CBOMCTBA OCHOBAaHUI 1 0 0

44 Kucnotsr: coctas, knaccuduxaiys, HOMEHKIATypa 1 0 0

45 [TosryueHue 1 XuMHU4YECKHE CBOMCTBA KUCIIOT 1 0 0

46 Conu (cpennue): HOMEHKIATypa, CIIOCOOBI MOTyYeHUsI, XHMUYECKHUE CBOWCTBA 1 0 0

47 [TpakTuaeckast pabota Ne 6. Perenne skcriepuMeHTaNbHBIX 337124 10 TeMe «OCHOBHBIE | 0 |
KJIACChl HEOPraHUYECKUX COECTMHEHUI»

48 I'eneTnyeckas CBA3b MEXIY KJIaCCAMH HEOPTAHMYECKUX COECUHEHUN 1

49 O0001IeHNe U cCUCTEMAaTU3aLNS 3HAHUI 1

50 KonTponbaas padota Ne3 mo Teme "OCHOBHBIE KJTaCChl HEOPTAaHUYECKUX COSTUHEHUIT" 1

51 [TepBbIie MOMBITKH KIacCH(PUKAIINI XUMHUECKUX 71eMEHTOB. [[OHATHE O Tpynmax CXOIHBIX | 0 0
3JIEMEHTOB

57 ITepnonnueckuii 3akoH u [lepuonnueckas cuctema XMMUYECKUX 351eMeHToB /1. 1. | 0 0
MenneneeBa

53 Ilepuonsl, rpymnmsl, HOATPYIIIbI 1

54 Crtpoenue atomoB. CoctaB aTOMHBIX sifiep. M30Tombl 1

55 CtpoeHue AIeKTPOHHBIX 000109eK aTOMOB 3ieMeHTOoB [lepuonudeckoii cuctemsl /1. U. 1 0




Meupeneena

XapaKTepI/ICTI/IKa XHMHUYECKOI'0 3JICMCHTA I10 €I'0 IIOJIOKCHHIO B HepHOHH‘IeCKOﬁ CHCTEMCE

>6 J. . MenneneeBa ! 0 0
57 3H?,‘-I€I{I/Ie IIepuonnueckoro 3akoHa Juist pa3BUTUA HayKu U npaktuku. J[. . MennaeneeB — | 0 0
Y4€HBIN, IEAAror v rpakJIanuH

58 DIIEKTPOOTPULIATEILHOCTh ATOMOB XUMHUECKHUX 3JIEMEHTOB 1 0 0
59 HNonHas xumuyeckas CBs3b 1 0 0
60 KoBasneHnTHas nosspHas XUMUYECKas CBA3b 1 0 0
61 KoBanenTHas HenonsipHas XUMHYECKasl CBS3b 1 0 0
62 CreneHb OKUCIEHUS 1 0 0
63 OKHCIUTENBHO-BOCCTAHOBUTEIHHBIC PEAKIINH 1 0 0
64 OKuCIUTENN U BOCCTAHOBUTEIN 1 0 0
65 Kontponbnas padora Ne4 o reme «CtpoeHne atoMa. XUMHYECKasi CBSI3b)» 1 1 0
66 PesepBublil ypok. O600111eHIE U CHCTeMaTH3alHsI 3HAHUN 1 0 0
67 PesepaHblil ypok. O600111€HHE U ccTeMaTH3alMs 3HaHUH 1 0 0
68 PesepBubIil ypok. O600111eHHE U CUCTEMATH3aIIMsI 3HAHUIA 1 0 0

OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 4 6

9 KIIACC

KoJsn4yecTBo yacos
Ne Tema ypoka Kontpo | Ipakruyec
n/m Bcero | JabHBIE KHe
padoThbI padoTbI

1 Ilepuoanueckuii 3akoH. [lepuoanueckas cucremMma XuMHIECKUX 31eMeHToB JI. 1. | 0 0

Meupgeneena




3aKOHOM€pHOCTI/I B U3MCHECHHUH CBOMCTB XMMHYECKHUX DJICMECHTOB IIEPBBIX Tpex

2 1505 (Vi (0):]
Knaccudukanust 1 HOMEHKIJIaTypa HEOPTaHMYECKUX BEIIECTB

4 Buabl XuMUUYECKOM CBA3U U TUIIBI KPUCTAJUIMYECKUX PELIETOK

5 Kontponbnas padora Nel no teme «IloBTOpeHue u yriy0OiaeHrne 3HaHUH OCHOBHBIX
pa3ziesoB Kypca 8 Kiaccay

6 Knaccudukanmst XaMHUUECKHX PEaKIMi 10 Pa3IMIHBIM ITPU3HAKAM

7 [ToHsiTHE O CKOPOCTH XUMHYECKON peakiuu. [IoHsITHE 0 TOMOTE€HHBIX U T€TEPOreHHBIX
peaKumsax

3 [ToHsiTHE O XUMUYECKOM paBHOBECHH. DaKTOPBI, BIUSIONIME HA CKOPOCTh XUMUYECKOU
PEAKLIHH U MOJIOKEHUE XUMUYECKOTO PABHOBECHS

9 OKHUCIUTENbHO-BOCCTAaHOBUTEIIBHBIE PEAKIIUU

10 Teopus snekTpoUTUUECKON quccoranuu. CUIbHbIE U ClTa0ble SJIEKTPOJIUTHI

11 HonHbIe ypaBHEHUS peakuil

12 XUMHYeCKUEe CBOWCTBA KUCIOT U OCHOBAaHUH B CBETE MPEICTaBICHHM 00
ANEKTPOJUTUYECKON AUCCOLMALIIHI

13 XUMHYECKUE CBOMCTBA COJIEH B CBETE MPEICTABICHUM 00 SJIEKTPOTUTHIECKOM
JIUCCOLMAIAN

14 [TonsTHE O TUIpONIH3E CONEN

15 O06o0meHre U cucTeMaTr3aIus 3HaHUH

16 [TpakTrueckas padota Ne 1. «PemieHue skcriepuMeHTaNIbHbBIX 3a/1a4»

17 KonTtponbnas padota No2 o TemMe «JIeKTpOIUTUIECKasi TUCCOITUANNsl. XUMUIECKHE
pEaKIuu B pacTBOpax»

18 OO01mas XxapakTepuCTHKA raloreHOB. XMMUYECKHE CBOMCTBA Ha MIPUMEPE XJI0pa

19 XmopoBogopoa. CoJisiHast KHCI0Ta, XAMUYECKHUE CBOMCTBA, MOTyYeHNE, TPUMEHEHNE

20 [Tpaktuyeckas padora Ne 2 o teme «llomydeHue coysiHOM KUCIOTHI, U3yYeHUe e€




CBOMCTB»

21

BbruncieHus o ypaBHEHUSAM XUMHUYSCKUX PEaKIUi, €CJIM OJIUH M3 PEarcHTOB JIaH B
n30BITKE

22

OO61as xapakTepucThKa 31eMeHTOB VIA-rpynmbt

23

AnnorponHsle Moaudukanuu cepsl. HaxoxaeHnue cepbl U €€ COeIMHEHUH B IPUPOJIE.
XHUMHYECKUE CBOMCTBA CEPBI

24

CepOBO,I[OpOI[, CTPOCHHC, (1)I/I3I/IIIGCKI/IC M XUMHYECKHE CBOMCTBA

25

Oxcunel cepbl. CepHast KHCIIOTa, (PU3HUSCKUE U XUMUYCCKUE CBOWCTBA, TIPUMCHEHUE

26

XUMHUECKUE peaKiiHy, JIeXKallie B OCHOBE IPOMBIIIUIEHHOI'O CIIOCO0a MOJTy4eHHs
CEpHOU KUCIIOThl. XUMUYECKOE 3arpsA3HEHNE OKPYKAIOLIEH cpe/ibl COEMHEHUSIMU CEPBI

27

Brruncnenune maccoBoit AO0JIK BbIXOJa ITPOAYKTa pCaKIINN

28

OO01as xapakTepUCTHKA 3JIEMEHTOB VA-Tpynnbl. A30T, paclipoCTpaHEHHUE B IPUPOJIE,
¢duznyecKknue 1 XuMUYECKHE CBONCTBA

29

AMMI/IaK, €ro (1)I/ISI/I‘I€CKI/IG U XUMHNYECKHUEC CBOfICTBa, MOJIYYCHHEC U ITPUMCHCHUEC

30

[Tpaktuyeckas pabora Ne 3 o teme «IlonyueHne aMMuaka, U3y4eHUE €ro CBOUCTBY

31

A30THas KUCI0Ta, €€ (rU3NuecKue 1 XUMUYECKHE CBOWCTBA

32

Hcnonp30BaHre HUTPATOB U COJICH aMMOHUS B KaUECTBE MHUHEPAIbHBIX YI0OpEHUH.
XUMHYECKOE 3arpsiI3HEHNUE OKPYKAIOIIEH CPEbl COCTMHEHUSIMU a30Ta

33

®Dochop. Oxeun docdopa (V) u pochopHas kucnora, Gpus3nuecKue U XUMUIECKUE
CBOWCTBA, MOJyYCHHE

34

Hcnons3oBanue ¢pocaToB B KaueCTBE MUHEPAIbHBIX YI00peHUN. 3arpsa3HeHne
IpUPOHOIL cpenbl hochaTtamu

35

VYrnepon, pacipocTpaHeHue B MpUpoie, GU3NIECKHNE U XUMHUYECKHE CBOMCTBA

36

Oxcunpl yriaepoja, ux (pu3nuecKkue U XMMHUYEeCKHUe CBOMCTBA. DKOJIOTHYECKHE
npo0JeMbl, CBS3aHHBIE C OKCUAOM yriaepona (IV)

37

VYronpHasg KUCI0Ta U €€ COJIN




[Tpaktrueckas padora Ne 4 o teme "llomydenue yriiekucioro raza. KauecrBennas

38 1 0 1
peaknus Ha KapOoHAT-HOH"

39 [IepBoHavanbHbIe MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSAX Yriepoaa 1

40 Kpemnuii u ero coenunenus 1 0

41 [TpakTrueckas padota Ne 5. Penenue skcriepuMeHTaNbHBIX 33]1a4 10 TeMe «BakHenme | 0 1
HEMETaJUIbl U UX COCTUHEHUS

42 Kontponbhas padota Ne3 no teme «BaxkHeiiline HeMeTauIbl U UX COSTUHEHUS 1 1 0

43 OO011as XapakTepUCTUKA XUMUYECKUX AJIEMEHTOB — METAJUIOB. MeTajuinueckas CBs3b U | 0 0
MeTaJlIIM4ecKasi Kpucrauinyeckas pemerka. dusnueckue cBONCTBa METAIIIOB

44 XVMHYECKHE CBOWCTBA METAJIJIOB. DJIEKTPOXUMHUYECKHUH s/ HAPSKEHUM METaIOB 1 0 0

45 O6mmue crioco6b! moayyeHus: MetayuioB. CriiaBel. BerauciaeHus mo ypaBHEeHUSIM | 0 0
XUMHYECKHUX PEAKIIHii, €CIM OJIUH U3 PEareéHTOB COACPIKUT MPUMECH

46 [TonsaTHe 0 KOPpO3UN METATIOB 1 0 0

47 [llemounbIe MeTAIIITBI 1 0 0

48 Oxcupl ¥ TMAPOKCHUIBI HATPUS U Kallus 1 0 0

49 [IlenoyHO3eMENBHBIE METAIUTBI — KAJIBIIMI U MarHui 1 0 0

50 BakHetimnme coeqMHEHUS KaJIbIIUI 1 0 0

51 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1 0 0

52 KécTkocTh BOJBI U CLIOCOOBI €€ YyCTpaHEHUs 1 0 0

53 [IpakTuueckas padora Ne 6 o teme "JKEcTKOCTb BO/IBI U METO/IbI €€ yCTpaHEeHHs " 1 0 1

54 AmroMuHUT 1 0 0

55 AmMdoTepHbIE CBOMCTBA OKCHIA U THIPOKCHUIA 1 0 0

56 Keneso 1 0 0

57 Oxkcupl, Tuapokcusl u conm xenesa (II) n xemnesa (111) 1 0 0

58 O0o01IeHre U cucTeMaTu3alus 3HaHUN 1 0 0

59 [TpakTrueckast padota Ne 7. Pemienue skcriepuMeHTaIbHBIX 3a7a4 1o TeMe «Baxkueiinime 1 0 1




METaAJIbl U UX COCAUHCHUS)

Brraucnenus no YpaBHCHHUAM XUMHUYECCKHUX peaKuHﬁ, €CJIM OAVH U3 pCarcHTOB 1aH B

60 M30BITKE UK COJICPKUT MPUMECH. BhIuncaeHns MacCOBOM J0JTM BBIXOJ1a TIPOyKTa 1 0 0
peaKIuu

61 O0o01IeHre U CHCTeMaTU3alus 3HAHUH 1 0 0
62 KonTponpHas padora Ne4 mo teme «BaxxHeiIne MeTallIbl ¥ X COCTUHEHUS 1 1 0
63 BemecTBa u maTepuaibl B TOBCETHEBHOM KU3HU YEJIOBEKA 1 0 0
64 XUMHYECKOE 3arpsA3HEHNE OKPYKAIOIIEH Cpebl 1 0 0
65 Poibp XxumMuM B pelieHnn dKOJOTHYECKHUX TTPOOIeM 1 0 0
66 PesepBHbIii ypok. O60011I€HNEe U cCCTeMaTU3alus 3HAaHUN 1 0 0
67 PesepBubIil ypok. O600111eHIE U CHCTeMaTH3alMsI 3HAHUN 1 0 0
68 PesepBHblit ypok. O600111I€HNE U CHCTeMAaTU3alus 3HAHUHA 1 0 0

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7




[TpunoxxeHnue k pabodeit mporpamme
«®opMbl yueTa padbodeil NPOrpaMmMbl BOCIIMTAHMSD)

PeaJII/IBaHI/IH IIKOJIBHBIMHU II€AaroraMu BOCIIMTATCIIbHOT'O ITIOTCHIINAJIa YPOKa
mpearoaracTt CJICAyromicc:

® YCTAHOBJICHUE JOBEPUTEIBHBIX OTHOLIEHUU MEXIY YYUTEIEM U €ro
YYEHUKaMH, CIIOCOOCTBYIOIIUX MO3UTUBHOMY  BOCIIPHUSTHIO
VYaIUMHCS TpeOOBAaHWHW W TIPOCHO YUMTENs, MPHUBJICUCHHUIO WX
BHUMaHHS K 00Cy)XK/IaeMoi Ha ypoke WH(OpMAIuu, aKTUBU3AIUNA WX
MO3HABATENLHOM €SI TEIbHOCTH;

® [00YXJEHUE LIKOJIBHUKOB COONIOAATh Ha YpOKE OOLIECHPHUHSTHIE
HOPMBI MOBEJICHUS, MIpaBUia OOIIEHHUS CO CTapIIUMH (YUUTEISIMU) U
CBEpCTHUKaMH (OOyJarOUIMMHUCS), TPUHIUIIBI Y4eOHOU TUCHMILIUHBI
Y CaMOOpraHu3aluy;

® [IpUBJCYCHHE BHHUMAHHUS IIKOJHbHUKOB K IICHHOCTHOMY acCIEKTY
U3y4aeMbIX Ha YypoKax sBJCHUH, opraHuzanus HuX paboTbl C
MOJIy4aeMOi Ha YpOKE COIMAIbHO 3HAYuMON uHpopMmainuen —
WHUIIMAPOBAHUE €€ OOCYKICHUS, BHICKA3bIBAHUS YUAIIMMICS CBOETO
MHEHHUS TI0 €€ TTOBOY, BHIPAOOTKU CBOETO K HEM OTHOIIEHUS,

® UCIOJBb30BAHWE  BOCIHUTATEIBHBIX  BO3MOXXHOCTEH  COJEp>KaHUS
y4eOHOTO TMpeaMeTa 4Yepe3 JAEMOHCTPAIMI0 JIETSIM TPUMEPOB
OTBETCTBEHHOTO, TPaKJAHCKOTO MOBEICHUS, IPOSIBJICHUS
YEIIOBEKOJIOOMS u n00poCepACYHOCTH, yepes moaoop
COOTBETCTBYIOIIMX TEKCTOB [IJIi YTEHHUS, 3a7ad JJig pelieHus,
MPOOJEMHBIX CUTYALMH 17151 00CYKIEHHSI B KJIAaCCE;

® [IPUMEHEHHWE Ha YPOKE HHTEPAKTHUBHBIX (OPM pabOThl yYAIIUXCA:
WHTEJUICKTYaJbHBIX, JACJIOBBIX, CUTYAI[MOHHBIX UTP, CTUMYIUPYIOIIHNX
MMO3HABATEIIbHYI0O MOTHBAIMIO IIKOJIHHUKOB; JHUCKYCCHUM, KOTOpPHIC
JAI0T  yYalluMCsi BO3MOXKHOCTh  NMPUOOPECTH  OMBIT  BEIACHUS
KOHCTPYKTHBHOT'O JMAJIOra; IPyInoBoi paboThl Wi paboThl B mapax,
KOTOPBIC yYaT MIKOJLHUKOB KOMaHIHOM paO0OTe M B3aUMOJICUCTBUIO C
JIPYTUMU JICTbMH;

e BKJIIOYCHHUE B YPOK HWIPOBBIX TPOIEAYP, KOTOPHIC ITOMOTAOT
Mo/IepKaTh MOTUBAIIUIO JIETEH K MOJYYCHHUIO 3HAHUH, HaJa)KHUBAHUIO
MO3UTHUBHBIX MEXKIMYHOCTHBIX OTHOIICHWNH B KJIacce, MOMOTaIoT
YCTaHOBJICHUIO JOOPOKEIATeIbHOM aTMOCc(ephl BO BpEMS ypOKa;



opranuzanusi 1medCcTBa, HACTaBHUYECTBA MOTHUBHPOBAHHBIX U
3PYIUPOBAHHBIX y4aImxcs HaJ ux HEYCIIEBAIOIIUMHU
OJIHOKJIACCHUKAaMH, MJAlOLIEr0 IIKOJbHUKAM COIMAIbHO 3HAYMMBbIN
OTBIT COTPYIHUYECTBA U B3AaUMHOU MOMOIIY;

VHHULIMUPOBAHUE W TOJIJIEPKKA MCCIENOBATENBCKOU JEATEIBHOCTH
IIKOJIBHUKOB B paMKax peaju3allid HMH HWHAUBUAYAJbHBIX U
IPYIIIOBBIX HMCCIEAOBATEIBCKUX IPOEKTOB, YTO JOACT ILIKOJBbHHKAM
BO3MOXHOCTh TPHUOOPECTH HAaBBIK CaMOCTOSITEJIBHOIO —PpEIICHUs
TEOPETUYECKON MPOOJIEMbl, HaBBIK T€HEPUPOBaHUS U OGOpPMIICHUSA
COOCTBEHHBIX HJICW, HABBIK YBAXKHUTEIHHOTO OTHOIICHHUS K YYKHUM
uaesM, opopMIIEHHBIM B pabOTax ApPYrUX HUCCIeNOoBaTeNed, HaBbIK
MyOJIMYHOTO BBICTYIUIEHUS MEpes ayJIUTOpHEH, apryMeHTUPOBaHUS U
OTCTauBAaHUS CBOEU TOUYKH 3PECHUS.



YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

» Xumusi, 8 kiace/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AximonepHoe obuiectBo «M3aarenbectBo «lIpocBemenne»

» Xumus, 9 knacc/ 'abpuensua O.C., OctpoymoB WN.I'., Cnagkos C.A.,
Ax1monepHoe o6miectBo «M3marensctBo «lIpocBemnienue»

tabmuubl: [lepuonnyeckas cucrema XuMu4yeckux snemeHTos /. M.
MenneneeBa, Tabyinila paCTBOPUMOCTH, STIEKTPOXUMUUECKUHN P/l HATIPSKEHUS

MCTAJIJIOB

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xvumusi-6a30BbIii-ypOBEHb.-
Peanuzauus-tpedoBanuii-@I"OC-0CHOBHOT0-00111€T0-00pa30BaHusl. -

Mertoauueckoe-nocooue-isa-yunrtens.pdf

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
MUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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