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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabHON POrpaMMbl OCHOBHOTO 00111er0 00pa30oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalnbHOl padoueil mnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHusI YIeOHOTO MpeaMeTa « XuMUsDH)
B 00pa3zoBaTeNbHBIX opranm3aiusix Poccuiickoit deneparum.

[Iporpamma 1Mo xuMuM MaéT MPEACTABICHHUE O TIIENAX, OOIICH CTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIMBAET 00s13aTENIbHOE MIPEAMETHOE COJIepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazieiiaM M TeMaM MPOrpaMMbl MO XHMHUH, OINPEACNSCT KOJIUYECTBEHHBIE U
Ka4eCTBEHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh HW3YYEHHS] XHUMHUU C YYETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouIuxcsi, OMNpPEAeNSeT BO3MOXXHOCTH TMpeaMera s
peanu3aiuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamMm 00y4YeHUsI XUMUU Ha YPOBHE 1IeJIeH U3YUYEHUs MPEeMEeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OOYyYalolerocs IO OCBOCHHIO
y4e0HOTO Co/IepKaHusl.

3HaHUWE XUMHUHU CJIY>KUT OCHOBOW it (OPMUPOBAHHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPIUM U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEW  JUJII  CaMOpa3BUTUA U
dbopmMupoBaHUsI KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIIJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMXxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMEHTAJLHBIX M HCCIICOBATEILCKAX YMEHUM, HEOOXOIMMBIX Kak B
MTOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHON eI TEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsI1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO--HAYYHON TPaMOTHOCTH 00YYaIOIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJE, K UEJIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
cCoAepKaHUs  y4yeOHOro  MpeaMeTa, KOTOPBIA  SABISAETCS  MEAaroru4ecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPEeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMHCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHI XUMHUHU, OCHOB
HEOPraHWUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX IOHSITUU
OpraHUYECKON XUMUHU.

CtpykTypa coiepkaHus MPOTrpaMMbl IO XMMHUU CPOPMHUpOBAHA HA OCHOBE
CUCTEMHOTO Ioaxoja K €€ m3ydeHuro. Coaep:kaHue CKIAIbIBACTCA U3 CUCTEMBI
MOHATUI O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MTOHITUN O XUMHYECKOU
peakiuu. O0e 3T CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl MO0 MPHUHIUITY
IIOCJIEIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX IPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUsI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUSI;

— Ilepunoanueckoro 3akona /Jl. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHUYECKOU CBA3H;

— TmpencTaBieHUd 00 AIEKTPOJUTHYECKOW JIMCCOIMAIlMU  BEIIECTB B
pacTBopax.

TeopeTndueckne 3HaHHMS PACCMATPUBAKOTCA HA OCHOBE OMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIBLHO OT OJIHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYyYCHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHUYECKOM COCTABIIAIOIIEN HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM IIPUPOAbI, LEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUs B Hayke. M3ydeHHe XMMHM NPOUCXOIUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpYX oMUl MUpP»,
«buosorus. 5—7 xkiaccel» u «dusuka. 7 Kmacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITEIPHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOM KYJIBTYDHI.
3ajmaya y4eOHOro mnpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAaHUN — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX O00OOIIEHH MHMPOBO33PEHUYECKOTO XapaKTepa, s3blKa HayKd, B



OpUOOIIEHMM K HAy4YHbIM METOJaM [IO3HAHMUS TpPU U3YYEHUH BEIIECTB MU
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU W PA3BUTHH MO3HABATEIbHBIX YMEHUHN U
UX TPUMEHEHHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipu u3ydeHUU XMMUU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa30BaHUsSI BaKHOE
3HaYEHHE MPUOOPENH TaKHe 11U, KaK:

— (dopmMupoBaHHEe HHTEIJIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM SKU3HU;

— HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABaTEJIbHON JESITENbHOCTH, HAyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MTPUOOPETEHUIO 00YUaOIIMMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE ISt
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmEeld (QYHKIMOHAIBHOM W €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHA OOBSCHATh M OLIEHUBATH SIBICHUSA
OKpY’KaIoIllEr0 MHUpa, UCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYECHUU
XUMHM, TPUMEHATh UX IPU pEHIeHUH NpoOJieM B IOBCEIHEBHOM JXUM3HU U
TPYIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUECKUX OTHOLIEHU,
NOHMMAaHHS LEHHOCTH XUMHUYECKUX 3HAaHUW Ui BBIPAOOTKH HKOJIOTUYECKU
1eJ1eco00pa3HOT0 TOBEJICHUSI B OBITY W TPYIOBOM JAEATEIBHOCTA B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBALlMM K OOYYEHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIO M
CaMOBOCIMTAHUID HAa OCHOBE YCBOEHHMS OOIIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOyJeHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUsT XHMHU Ha YpPOBHE
OCHOBHOTI0 00111er0 00pa3zoBanus, coctaBiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHauyajbHbIE XMMHYECKHE TOHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeTOAax MO3HaHMS B XUMHUHU. UMCTbIE BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI M MOJIEKYNbl. XHUMUYECKUE dJeMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumuueckas ¢opmysna. BajaeHTHOCTH aTOMOB XUMHUYECKHUX DIJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToMHas Macca.
OTHOCUTENbHAS MOJIEKYJISIpHAs Macca. MaccoBasi ot XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonunuecTtBo BemectBa. Mosb. MonsipHast Mmacca. B3auMocBsi3b KoJu4ecTBa,
Macchl M 4YHCJIa CTPYKTYPHBIX €IUHUI] BewecTBa. Pacu€rsl mo Qopmynam
XUMHYECKHUX COCTUHEHHA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakius U e€ MpU3HaKH.
3aKOH COXpaHEHHs Macchl BEUIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX peakluil (COeAUHEHUS, PA3JI0KEHU ], 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3nUecKuX CBOWCTB 00pa3lOB HEOPraHUYECKUX BEIIECTB, HAOJIOJCHHE
¢usnyeckux (IUIaBJI€HHWE BOCKA, TasHUE JIbJla, PAacTUpaHUE caxapa B CTYIIKE,
KUTICHWE W KOHJEHCAIUS BOJbBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHON MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) sSBICHUM, HaOII0IeHIE U
ONKCaHUE MPU3HAKOB NMPOTEKAHUS XMMUYECKUX peakuuil (pas3iiokeHHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCHIa
memu (1) mpu HarpeBanuu, B3aumoielicTBre xene3a ¢ pactBopom cosu meau (II),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILIBI0 MAarHuTa, (UIbTPOBAHUE,
BBbIMIApMBaHWE, TUCTUILIALMSA, XpoMaTtorpadus, TpoBeIeHIE OYHCTKH MMOBAPECHHON
CONMM, HaONIOACHHE W  ONHCAHHWE  Pe3yJbTaTOB  MPOBEACHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHE MOJEJeH MOJeKys
(IIapOCTEePKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHMYeCKHX BellecTB

Boznyx — cMech razoB. CocrtaB Bo3ayxa. Kucimopom — sneMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3Hueckue M XUMHUYECKUe
cBoiictBa (peakuuu TopeHus). Oxcunpl. [lpumenenue xkucnopoma. CrocoOsl



MOJIyYeHHUs] Kuciopoda B JabopaTopud W TPOMBIIUIEHHOCTUH. Kpyrosopor
Kuciopoja B mpupoze. O30H — auioTporiHas MoAupUKaIs KUCI0poaa.

TernoBolt 3hdekT XUMHUUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

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

Momnsipabiii 00bEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbBl. Boma kak pactBoputenb. PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J11 BEIIeCTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpuposie U B XKU3HU 4YelioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOJIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukaims
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznueckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenne okcuaos.

OcHoBanus. Knaccupukanuss oOcHOBaHMM: IMIENOYM U HEPACTBOPUMBIE
ocHoBaHud. HoMeHknatypa ocHoBaHui. DPU3HYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [losmyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm metamnoB H. H. bekerona.
[lony4yeHne KACIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[Tonmydyenue conen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIMHEHUI.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEIECIICHUE COEPKaHUsl KHUCIOPOAa B BO3AYyX€, MOIYUYECHHUE,
coOupaHue, pacrno3HaBaHWE U W3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUS BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHHUS W
NpeKpalieHus TropeHus (moxapa), O3HaAKOMJIEHWE C oOpa3uaMu OKCHUIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YEHUE, COOMpaHHe, PAClNO3HABAaHUE MU HU3YUYEHUE
CBOMCTB BOJI0OpoJia (TOpeHue), B3auMojencTBUe Bojopoaa ¢ okcujaoMm Mmenu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUACOMATEPUAJIOB), HAOIIOJACHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEAOBaHHME OCOOEHHOCTEW PACTBOPEHMSI BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpUAIIOB),



UCCJIEIOBAHUE O0pa3lOB HEOPraHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJI0ICHHE U3MEHEHHUS OKPACKM MHAMKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus okcuga menu (II) ¢ pacTBopoM cepHOW KHUCIOTHI,
KUCJIOT C METaulaMH, pPEeaKkUWi HEUTPAIN3aLUH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHWE OJHOI0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCHEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPraHUYECKHUX
COEIMHEHUI.

Hepuoanuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemMenToB JI. M. MenpeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBAA3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKH KIAacCU(PUKAIMKM XUMUYECKUX djemMeHToB. [loHsitHe O
IpyNIax CXOJHBIX 3JEMEHTOB (LIEJIOYHbIE U IIEIOYHO3EMEIbHBIE METAUIbI,
rajioreHbl, HHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUJIPOKCUBI.

Ilepronnyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. KopoTkonepuonHas W JUIMHHONEpUOAHAs  (HOpMbI
IIepuonnueckoit cucrembl xumuueckux iemeHToB JI. . Menneneesa. [lepuonasr
u rpynmbl. OU3NYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnsl. DiekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX ~ 000JI04eK aroMoB MepBbiXx 20 XMMHYECKHX  3JIEMEHTOB
[lepnogmueckon cucremnl [[. 1. MengeneeBa. XapaKTEepUCTHKA XUMHYECKOTO
3JEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUS paJhyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPYyNIIaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BUTUA HAayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
IPpaKIaHUH.

Xumuueckasi cBsizb. KoBasieHTHass (TOJisipHAsE W HETMOJSIpPHAs) CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX JIEMEHTOB. FIOHHAs CBA3b.

Crenenp  okucineHus.  OKHCINUTEIbHO--BOCCTAHOBUTEIBHBIE — PEAaKLUU.
[Iponiecchbl OKuCIEHNs U BOCCTaHOBIEHNS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIJIOB W HEMETAJUIOB, B3aUMOJACHCTBUE
IMAPOKCUIA LIMHKA C pPacTBOPAMM KHCJIOT M IIEJIOYEH, IPOBEIACHUE OIIBITOB,
WUIKOCTPUPYIOLIUX  NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakiiy pas3ioKeHUs], COSTUHEHUS).

Mexcnpeomemmnoie ceasu



Peanuzanmss MeXNpeaMETHBIX CBSA3€M NP M3YyYEHHH XMMHMHM B § Kiacce
OCYILIECTBIISIETCSl 4YEpe3 MCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO--HAyYHBIX
IOHATUH, TAK W NOHITHUM, SBISIOIUXCS CUCTEMHBIMU JUIS OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAayUHbIE MOHATHS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHS,
3aKOH, aHallu3, CHUHTE3, KilacCU(UKaIMs, M[EePUOJUYHOCTb, HAONIO/ICHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIb, SIBJIICHUE.

®usuka: Marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUECKUM 3apsiji, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (pU3MUecKHe BETHYMHBI, €IUHULIBI
WU3MEPEHHUsI, KOCMOC, IUIAaHETHI, 3BE€3b!1, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOAEMBIE, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeiecTBo U XuMH4YecKasi peakuus

Ilepronnyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUM CBOMCTB
XUMHYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPUONOB, Kalausd, KalabUusig M HX
COCIMHEHUN B COOTBETCTBUHM C IIOJIOKEHUEM »JJIEMEHTOB B llepunomnueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHIBI XUMHUYECKOW CBSI3U. THIBI KPUCTATIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanys XuMUYecKUX peakluuid Mo pa3anvyHbIM MIpU3HAKaM (110 YKCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKMCICHHUS XMMHUYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUYaCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKHE
YpaBHEHHUS.

[TonsiTue 0 CKOPOCTH XUMHUYEecKOW peakiuu. [loHsiTue 00 0OpaTUMBIX U
HEOOPAaTUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOT€HHBIX M T'eTepOTreHHBIX
peakuusx. [lonsarre o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOIIME HA CKOPOCTh XMMHYECKOW PEAKIUU U TMOJOKEHUE XUMUYECKOTO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OalaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON  PEaKLUU. CocraBineHue  ypaBHEHUI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKLIMI C  HMCIOJb30BaHUEM  METOJA
AJIEKTPOHHOTO OallaHca.

Teopus 3NEKTPONTUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIJEKTPOJIUTHI.
Karnonbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH cBs3U. CTeneHp Auccouranui. CHUIbHBIE U CIA0bIE JIEKTPOJIUTHI.

Peakiuun noHHOTO OOMeHa. Y CI0BUS MPOTEKAHUs PEAKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE HWOHHBIE YypaBHEHUs peakiuil. CBONCTBA KHUCIOT,
OCHOBaHMII W colell B CBET€ MPEACTABICHUN 00 3ICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHble peakiiuy Ha HOHBL. [IoHATHE O THIPOIIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpaduTa M anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakluu
OT BO3JICUCTBHS Pa3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoLEcca JUCCOLMALMM KHCIOT, IIEIOYeHd U  COoJIed
(BO3BMOYKHO  MCIIOJIB30BAaHME BHJEO MaTepuaioB), IMPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MpPU3HAKW  [POTEKaHWs  peakuuid HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakUuu Pas3ioKEeHMs], COCIMHEHUs), PAacClO3HABAHUE HEOPTaHMUECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEAaKIUi HAa HOHBI, pEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl U MX coeiMHEeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3MUecKHue CBOICTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWUMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBUE C METalJlaM{, HEMeTaUlaM{, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KucCioTa, XUMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMeEHeHue. [lericTBue
XJIOpa M XJOpPOBOJOPOJA HAa OpPraHM3M 4YeJlOBeKa. BakHeluue XJIOpHIbl M HX
HaXOXKJEHUE B IPUPOJE.

O6mast xapaktepuctuka smneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUEe CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJUTOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUUeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3NUecKue W XUMHYECKHE CBOMCTBa (00mIME Kak
NpEeACTaBUTENSl Kjacca KHUCIOT W crneuuduyeckue). XHUMHUYECKUE pEeaklnu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucnoThl. Coau CepHON KUCIOThI, KAYECTBEHHAs! pEeaKIUs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COSIUHEHHM B MPHUPOJIC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCNUHEHMSIMU Ccepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmiast xapakrepucTuka 371eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKHUCIEHHUS. A30T, pacnpoCTpaHEHHUE B MPUPOJIE,
busnueckue U xumMrueckue cBoiictsa. KpyroBopor azora B npupojie. AMMHUAK, €To
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHue U npuMeHenue. Cou aMMOHUS,
X QU3NYECKUEe U XUMUYECKHAE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJIydeHHE, (U3UYECKUE W XUMHUUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CrHenupuIecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpAIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHUE OKPYKaIoIIel Cpeibl COeTMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHUE BO3Ayxa, MOYBbI W BOAoEéMoB). Docdop,
ajuioTponHeie Mojaudukanuu ¢gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, pu3MIeCKre U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdartoB B KauecTBE MUHEPAIBHBIX YI00PEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKHUCICHMS.  YTIEpoHd,  auIOTPOITHBIC
Moau(dUKALUKM, pacIpOCTpaHEHHWE B NpUpoae, (U3NYECKHUE U XUMHUUYECKHUE
cBoiicTBa. Ancop6Ouus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriaepoja, ux
buznueckue W XUMUYECKHE CBOMCTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJyYeHHE U MPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCUJIOM
yriaepoaa (IV), rumore3za riao0albHOTO TOTEIJICHUS KIWMaTa, MNapHUKOBBIN
s dekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
noyiyueHue W mnpuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHbIC MOHITUSL 00 OPTraHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yriepozaa (MeTaH, 3TaH, STUJICH, alleTUIIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAasl KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
MPOJIYKTHI WX TepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[ToHsaTre 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: XKUPaX, OCIKax, yriieBoJax — U ux
ponu B OKM3HM 4eJoBeka. MarepuaibHOe €IMHCTBO OPraHUYECKUX W
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMeHenue. CoenuHeHHs KpeMHHs B mpupoje. OOuiue mpejcTaBlieHus 00
okcusie kpemausi (IV) u kpemaueBor kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJICHHOCTH. BaxHeline cTpouTeIbHbIE MaTepHalibl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HCIOJIb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KU3HHU.

Xumuyeckuii IKChepumenm:

M3y4YeHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MIPOBEICHNE KAY€CTBEHHBIX PEAKIIMN Ha XJIOPUJ-UOHBI U HAOIOJICHHUE MPU3HAKOB
WX TIPOTEKaHMS, OMBITHI, OTpaxkaromue (GU3UIECKHE U XUMHUUYECKHE CBOMCTBa
raJloreHOB M WX COEIUHEHHMH (BO3MOXKHO HMCIIOJIb30BAaHHE BHJICOMATEPUAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPHAOB (TaJOTEHUIIOB), O3HAKOMJICHHE C
oOpaslamu  cepel ®W €€  CcOeAUHEHUSMHU  (BO3MOXHO  HCIIOJB30BAaHHE
BUJICOMATEPHUAIIOB), HAOIIOCHHE TIpollecca OOYTIIMBAaHUS caxapa IO JACUCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3y4YEHHWE XUMHYECKUX CBOMCTB
pa30aBIECHHON CepHOM KUCIIOTHI, TPOBEICHNE KaueCTBEHHON peaKIuy Ha cyJbdar-
MOH W HaOJIOJICHWE MpHU3HaKa €€ TMPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEepHUAIIOB), oOpa3iaMu a30THBIX B (POCHOPHBIX YI0OpEHUH, MOJydeHUE,
coOupaHue, pacro3HaBaHWE HW HM3y4YCHHE CBOMCTB aMMHaKa, IIPOBEIACHUE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uoOH M M3yYEeHHE IPU3HAKOB
UX IPOTEKAHHUsI, B3AMMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBEO
(BO3MOXKHO HCIIOJIb30BAaHUE BUJICOMATEPUAIIOB), W3y4YECHUE Moee
KPUCTAUIMYECKUX peImEToK anMasza, Tpadura, QyiepeHa, O3HAKOMJICHHE C
MPOIIECCOM  afcOpOLIMM PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJIydeHUE, COOMpaHUE, paclOo3HABAHUE U M3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX pEaKIMid Ha KapOoHAT U
CUJIMKAT-UOHbl M M3YYCHUE TMPU3HAKOB HMX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKIHUEN CUIMKATHOM TPOMBIINUIEHHOCTH, PEIICHUE SKCIEPUMEHTATBHBIX
3aJ1a4 1o TeMe «BakHeune HeMETauIbl 1 KX COCTUHCHUS.

MeTajuibl 1 UX COeIUHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJIOB Ha OCHOBAaHUU
ux noyiokeHuss B llepmommueckor cucreme xumuyeckux siaemeHtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTaimdeckas CBS3b U
METaJUIM4YeCKass  KpUCTa/UIM4YecKas  pemerka.  DJIeKTPOXUMUUYECKUM  psia
HamnpspKeHu MetauioB. duznueckue U XMMHUECKHUE CBOMCTBAa MeTayioB. OO0mue
crocoObl ToydeHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIE
CrocoOBl 3amuThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIINICHHOCTH.

[Ilenounsie meTampl: nonoxkeHue B [lepuoanyeckol cUCTEME XUMHYECKUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAXOXKJICHUE B IPUPOJE.
dusnyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUIbsl 1



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

[[lenoyHO3eMENbHBIE METAJUIBI MarHuii W KalbUUW: IIOJOKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, crpoeHne
UX aTOMOB, HaXxoXJeHue B npupoze. Gusndyeckne 1 XUMUYECKUE CBOMCTBAa MarHus
U Kanpuusa. Baxueimue coeauHeHHs Kaiblus (OKCUJ, THUIAPOKCHI, COJIN).
XKécTkocTh BOJIBI U CITOCOOBI €€ yCTpaHEHUSI.

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHHne aTtoma, HaxOKJIE€HHME B npupone. Pusnueckue u
XUMHUYECKHE CBOICTBa amtoMuHUsA. AMOTEpHbIE CBOMCTBA OKCHIA U THIPOKCHIA
ATIOMHUHUSL.

Kenezo: nonoxenue B Ilepuoanyeckoil cucTeMe XUMUYECKHUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWe B mnpupoae. dusznueckue u
XUMUYECKUE CBOMCTBA kene3a. OKcH b, rTuapoKcHabl U coau xenesa (11) u xenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHME C o00pa3llaMM METaUIOB M CIUIaBOB, HUX (PU3NYECKUMU
CBOMCTBAMH, HM3YyYEHHE PpE3YyJbTaTOB KOPPO3UUM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KaJblUsl M HATpus C BOJOM (BO3MOXKHO HCIIOJIb30BAHHUE BUAEOMATEPUAJIOB),
VICCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOLECCA TOPEHUS JKEIE3a B KHUCIOPOIE
(BO3MOXXHO  HCIOJB30BAHWE  BHUJAEOMATEPHUAIOB), MPU3HAKOB  MNPOTEKAHUS
KAUECTBEHHbBIX PEAKIM Ha MOHbBI: MarHusi, KaJbLMs, aJlOMHUHHUS, LIMHKA, Keye3a
(IT) u xeneza (I1I), meau (I1), HaOatOAEHUE U ONMCAHKE POLIECCOB OKpAIIMBAHUS
IJIaMEHU WOHAMHU HaTpusl, Kaldus M Kaiublusg (BO3MOXKHO MCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB IMIPOKCHIA aTOMUHUS
Y TUPOKCH]IA IMHKA, pEHIEHUE HKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BaxxHenmme
METaJUIbl U KX COCAMHEHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemectBa m Marepuanbl B IOBCEIHEBHOM >KM3HM 4YeJOBEKa. be3zomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. [lepBas momomib mpu
XUMHUYECKUX 0KOTaX U OTPaBJICHUSX.

XUMHUECKOE 3arps3HeHHE OKpyKaroueh cpenbl (MpefenbHas IomycTUMas
KOHIIEHTpalus Beulects, nainee — [1/1K). Ponb xuMuu B pelieHnH 3K0JIOrMYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

H3yueHHe oOpaslloB MaTepUalioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemnmnuie ceasu



Peanuszanus MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHUM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK U MOHATHH, SBISIONIMXCS CUCTEMHBIMU JUISI OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKalMs, TEePUOJAUYHOCTh, HaOII0/ICHUE,
DKCHEPUMEHT, MOJICTUPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MNapHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MAaTEPHUATTBI.

®usuka: Marepus, aroM, 3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIbI, PaJUOAKTUBHOCTh, MOJICKYJa, 3JICKTPUYECKUM 3apsii, MPOBOJHUKH,
MOJIYIPOBOJHUKH, JTUAJICKTPUKHU, (POTOAIEMEHT, BEIIECTBO, Telo, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILUINYECKAs
pemeTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHMIBI W3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunres, npixanuwe, O6mocdepa, 3KOCUCTEMA, MHUHEPATHHBIC
yI00pEeHHs, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIEC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMH POCCUUCKUMU
COITMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITHIMU B
oOIIecTBe MpaBUJaMH W HOPMaMH TIOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00yUYaIOIIUXCS.

JIn4HOCTHBIE  pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHUEHTAUM U
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM UHCJIE B YACTH:

1) naTpHMOTHYECKOr0 BOCIMTAHUS:

LIEHHOCTHOI'0 OTHOILIECHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAyYHOMY HACIEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKON HAyKH B IKU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BJIAAETh JOCTOBEpHOM HH(pOpMaIuUei o
MEPEJIOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MPEJICTABJICHUSI O COLUMAIBHBIX HOPMaX M MPABWIAX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTHUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOILECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTMX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM EATENbHOCTH TMpHU
BBITIOJIHGHUU YYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBIMIOJIHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM y4EOHOU MESITEIBbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHHE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3ULMUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO NMO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEUIECTBE M XMMHUUYECKOW PEaAKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIIONIUE
OCHOBY 11 TIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MUpA, TMPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
MPUPOIHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEJIbHBIC MOTHBBI, HAlPABJICHHBIC HA TMOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIC I OOBSICHEHHUS HAOJI0JIaeMbIX IMPOIECCOB U SIBIICHU,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KYJIbTYpPhI, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHONW pal0OThl C Yy4YeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JH0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K €caMOOOpa3oBaHWIO, TPOEKTHOW W  HCCIEIOBATEIBCKOU
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) popMuUpOBaHUSA KYJIbTYPbI 310POBb:

OCO3HAHUE IICHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0pPOBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE TMOCIEACTBUH U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOJIs, HAPKOTUKOB, KypEHUs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBuid O€30MacHOCTH TpH  OOpalleHud C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HH;

S) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPAKTUYECKOMY U3YUYCHUIO TPOoPeccril U Tpy1a pa3IudHOTo poja,
YBaXKEHHUE K TPYAy M peE3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHIUBUyaJIbHON TPAEKTOPUU MPOJOJIKEHUS 00pa30BaHus ¢ YUYETOM JTMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaabHON eSITENHbHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTUYECKH 11€JIeCO00pa3HOe OTHOIICHHE K MPUPOAEC KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYIIEeCTBOBAHUSI, IOHUMaHUE IIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYecCKOMYy M TICHXHMYECKOMY 3JI0pPOBBIO, OCO3HAHME IIEHHOCTH COOJIOACHUS
npaBui1 0€30MaCHOTO MOBECHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYAIIUSX,
YTPOXKAIOIINX 3J0POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSITH 3HAHUS, MOJydYaeMble MPU U3YYECHUU XUMUH, IS
pELIEeHUs 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIECH MPUPOJHOU CPEIOH, ISl OBBILICHHS
YPOBHSI  DKOJIOTUYECKOW  KYJNbTYpbl, OCO3HaHUS TJ00albHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M TMyTell UX pelIeHUs MOCPEACTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIILHOM,
KOMMYHUKAaTUBHOMN U COLMAJIHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAUYUMBIC JJIA
dbopMupOBaHUSI MHUPOBO33PEHUSI OOIIEHAy4YHbIE TIOHATUS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTEe3a, (GaKT, CUCTEMA, MPOIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpbhIe
HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUE€OHBIX MpEeAMETax U IO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O IIEJIOCTHOM



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHHUIO U OCYUIECTBJICHUIO Y4eOHOM
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiicCTBUS

Bba3oBble Jjornueckue JeicTBUA:

YMEHUSI MCMOJb30BATh MPUEMBI JIOTUUECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWH: PACKPBIBaTh CMBICT XUMHUYECKHX TMOHATHHA (BBIACIATH UX XapaKTEepPHBIC
MPU3HAKHN, YCTAaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TIOHSTHSIMH), UCIOJIB30BATh
TIOHATHS JIJIs1 OOBSICHEHUS OTJIEIBHBIX (P)AaKTOB M SBJICHU, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKALMM XUMHUYECKUX BEIIECTB U XMMHUYECKHX pPEaAKIUH,
yCTaHaBIMBATh MPUYUHHO-CIICJCTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3YyUCHHS,
CTPOUTH JIOTHYECKHUE PACCYXKACHUS (MHAYKTUBHBIC, NCTYKTUBHBIC, 110 aHAJIOTHN),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yEMbI€ B XUMUU,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCJIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XUMHuYeckas (opmylia W YypaBHEHUE
XUMUYECKON PEAKIUU — TMPH PEIICHUN YIeOHO-TTO3HABATEIBHBIX 3a7a4, ¢ YIETOM
ATUX MOJIENBHBIX MPEJICTABICHUN BBISIBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKN U3Yy4YaeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUM,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUIX.

ba3oBble uccienoBaTebCcKHe 1eiiCTBUS:

YMEHHUE HCIOJIb30BaTh MOCTABICHHBIE BOIPOCHl B KauyeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KadeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKIECHU;

MPUOOPETEHUE OMNbITA IO TUIAHUPOBAHWIO, OPTaHU3AMH W TIPOBEICHUIO
YUYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHME HaONI0AaTh 3a XOJOM Ipoiiecca,
CaMOCTOATENILHO MPOTHO3UPOBATH €0 Pe3yJbTar, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO OMbBITA, UCCIIEIOBAHUS, COCTABIATH OTUET
O MpoJieNITaHHOM padoTe.

Pabora ¢ unpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH WU WHTEPIPETHPOBATH HWHOOPMAIUIO
pPa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TOTyd4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaygHO-TIOMyJIApHAs JUTEpaTypa XUMHUYECKOTO COJEpXKaHUS, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHHE MPUMEHATh PA3IMYHbIE METOJbI M 3alpOChl MPU IOUCKE U OTOOpE
UHPOpMAllMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIs BBIITOJHEHUS
y4€OHBIX U MO3HABATEJBHBIX 33/1a4 ONPEJEIEHHOTO TUIIA, TPUOOPETEHNE OIBITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BbIOMpaTh ONTUMAJIbHYIO (POpMY MpEACTaBICHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3a7a4d HECIOKHBIMU CXEMaMH, JuarpamMmamy,
npyrumu popmamu rpauKu U UX KOMOWHAIUSIMU;

YMEHUE UCIIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipouecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIEATEIbHOCTH HMH(POPMAIMIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPYIKAIOIIEW IPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

YMEHHUs 3aJlaBaTh BOINPOCHI (B XOJ€ Jauanora W (WIh) JIUCKYCCHHU) TIO
CyLmIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUpOBaTh CBOU  IPEIJIOKECHHUS
OTHOCHUTEJBHO BBIITOJIHEHMS PEJIOKEHHOM 3a1a4H;

YMEHUS  NPEICTaBIATh  MOJYyYEHHBIC  pe3yibTaTbl  IIO3HABATEJIBHOM
NEATEIbHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTax; JellaTb MPE3ECHTALUIO
pPE3yNbTATOB BBINOJHEHNUS XUMHYECKOTO IKCIIEPUMEHTa (J1a00OpaTOpHOro OMbITA,
71a00paToOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMM B COBMECTHOMU
MO3HABATEIbHOM W MCCJENOBAaTEIbCKOM  AEATEIBHOCTH  TPU  PELICHUU
BO3HMKAIOIIMX NpOoOJIeM Ha OCHOBE Y4yé€Ta OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuuid (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JCHCTBUM, OIPEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITNIOJITHEHHOM paboThl U JpyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSTENIbHO ONPEEesITh LENH JEATebHOCTH, MIAaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesTeIbHOCTh, BBIOUpaTh Harbosee 3pheKTUBHBIC CITOCOOBI pelieHusT yUeOHbIX U
NIO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
[IPEUIOKEHHBIM  QJITOPUTM  JCHUCTBUUA [PU BBINIOJHEHUM 3aJaHUM C Y4YETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOTO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIT0JIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 33IaHUN.

MNPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTaTOB IO OCBOCHHUIO 00s3aTEIBHOrO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJIETISIIOT: OCBOEHHBIE OOYYalOUIMMHCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



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

K xoHiy 00yueHus B 8 kijiacce rnpeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHU:

e PACKPBIBATh CMBICII OCHOBHBIX XUMHUYECKUX IOHSATHI: aTOM, MOJIEKYIa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEUIECTBO, CMECH
(oHOpO/IHAsT M HEOJHOPOAHAs), BaJIECHTHOCTh, OTHOCUTEIIbHASI aTOMHAs U
MOJICKYJISIPHAsA Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO 3JIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJI, KHCIIOTA, OCHOBAHHUE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIIECHBb
OKHUCJICHHS, XUMHUUYECKasi peakius, KiacCuUKaIus peakluidl: peakiuu
COCOMHEHUS, PEAKIHH PA3JIOKECHUS, PEaKUUU 3aMEUICHUS, PEaKUUU
00OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aroma, aTOMHasi OpOUTallb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJSIpHAs KOBAJIEHTHAsl CBS3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWUOH, PAcCTBOpP, MAccoBas JI0Js BEIECTBA
(mpolieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA H
MPUMEHSThH 3TU NOHATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;

e ICTIOJI30BATh XUMUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUS (POPMYIT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

e OTIPEJICTSATh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OWHApPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OWHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAasT W HOHHAas) B
HEOPTaHUYECKUX COCTUHEHUSX;

epackpbiBaTh cmbicn llepuonmueckoro 3akona J[I. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjiokeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHUsI MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

¢ ONMMCHIBATh U XapakTepuszoBaTh TabmMuHyr0o ¢opmy Ilepuoanueckoit
CUCTEMbl XHUMHUYECKHUX OJJIEMEHTOB: pa3iaudaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynmna (b-rpymnma)y, Mansie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OO0O3HAYCHMS, KOTOPhIE HUMEIOTCA B
tabmune «llepuoauueckass cuctemMa Xumudeckux osgemeHToB [J[. U.
MenzeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, 00Iiee YUCIo IEKTPOHOB
U pacrpeesieHue UX M0 3JIEKTPOHHBIM CJIOSIM);

e KJIaCCU(UIIUPOBATh XUMHUYECKHUE DIJIEMEHTBHI, HEOPraHWYECKHUE BEIIECTBA,
XUMHUYECKHE peakuud (0 YUCIy U COCTaBy YYAacCTBYIOLIMX B pPEAKIUU
BEIIECTB, [0 TEIJIOBOMY 3D (PeKTy);

e XapaKTEepU30BaTh (OMUCHIBATH) OOIIHE XUMHYECKHE CBOWCTBA BELIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

e IPOTHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCHMOCTH OT UX KAaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3IUYHBIX YCIOBUSAX;

e BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIDPHYIO MAacChl BEILIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO 3jeMeHTa 1o (opMysie COEIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B PAcTBOpE, MNPOBOAWTH PACUETHI IO
YPaBHEHUIO XUMHUYECKOUN pEeaKlInH;

e IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIbHON NEATEIIBHOCTH — aHAIN3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHEe, CHCTeMaTH3aIuio, Kilaccu(uKalmio,
BBISIBJICHUE MPUUYUHHO--CJICJCTBEHHBIX CBSA3EH — ISl U3YyUYECHHUS] CBOICTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAONIOJCHUE, U3MEpPEHUEe, MOJICIUPOBAHHUE, IKCIICPUMEHT
(peanbHBIN U MBICJICHHBIN);

e CJIEIOBATh MPaBHUJIaM MOJIb30BAHUSI XUMHUYECKOU MOCYI0M U J1a00paTOPHBIM
o0opyZoBaHMEM, a TaKXe NpaBuwiaM oOOpalleHHs C BEIIeCTBaMU B
COOTBETCTBHUM C HHCTPYKIHUSIMU TIO BBITOJHEHUIO JIA0OPATOPHBIX
XUMUYECKUX ONBITOB MO TOJYyYEHUIO U COOMPAHUIO Ta3000pa3HBIX
BEUIECTB (BOJOpOJAa W KHCIOpPOJAA), IPUTOTOBJICHHIO PACTBOPOB C
ONPEAECIEHHON MACCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
Y TIPOBOJUTH XMMUYECKHE IKCIEPUMEHTHI MO PAaCIO3HABAHUIO PACTBOPOB
HIeJIOYEH U KHUCJIOT C MOMOIIbI0 MHAMKATOPOB (JTakmyc, (henondraneunH,
METHUJIOPAHXK U JPYTHUE).

K konIy oOyuenus B 9 kj1acce npeIMeTHbIE PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBIC OCHOBHBIX XHMHUYECKMX TMOHATHUM: XUMHYECKUM
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHUOH, aHHOH, IPOCTOE BEILECTBO,
CIIOKHO€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIEHb
OKHCJICHUsI, XUMUYECKasi peaKiysi, XMMUYecKasi CBsI3b, TEIUIOBOM 3P DEKT
peakiuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, JJIEKTPOJIMTHYECKAs TUCCOIMAIUS, PEAKIMH HOHHOTO
oOMeHa, Karaau3aTop, XWMHUYECKOe paBHOBECHE, OOpaTHUMbIE U



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJuInYecKasi), KpHUCTAIUIMYECKass pEmETKa, KOPpO3Hs METaJUIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM peaKIuu, TMpEeAeNbHO JOMyCTUMAs
koHueHtpanus [IJIK BemniecTna;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATHHA H
MPUMEHSITH 3TU OHSTUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

¢ ICTIOJIB30BaTh XUMHUYECKYIO CUMBOJIMKY JJIsi COCTaBJICHUs ()OPMYJI BEIIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINN;

e OTIPEJIETISATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHUX DJIEMEHTOB B
COCIMHEHUAX PpA3IUYHOrLO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
ONpeAeNnEHHOMY KJIACCy COEIMHEHUW 1o (opmyjaM, BUA XUMUYECKON
CBA3M (KOBAJEHTHAs, HOHHAsA, MeETaJUIMYecKas) B HEOPraHMYECKUX
COCJIMHEHHUSX, 3apsijl MOHA M0 XUMHUYECKON (QopMylie, XapaKkTep cpelbl B
BOJHBIX PACTBOPAX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PEIETKN KOHKPETHOTO BEILECTBA;

e packpbiBaTh cmbica Ilepmogmueckoro 3akona JI. WM. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIMUCHIBaTh W XapaKTEpHU30BaTh
tabnnuHyo ¢opmy lleproanueckoil cucTeMbl XMMHUYECKHUX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «mobouyHas
noarpynna (b-rpynmna)», manble u OOJbIINE MEPUOJBI, COOTHOCHUTH
0003HayYeHUsl, KOTOpbIE HMEIOTCA B TNEPUOJUYECKON Taldiume, ¢
YUCJIOBBIMU ~ XapaKTePUCTHUKAMH  CTPOCHHUSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsij  sijapa, oOIee 4YUCIO DJIEKTPOHOB H
pacmpeieieHue HMX MO D3JEKTPOHHBIM CJOAM), OOBSICHATH OOIIMe
3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB 3JIEMEHTOB M MX COEIMHEHUU B
npenesax MajlbIX NMEPUOIOB U TJIABHBIX MOJATPYIIl C YYETOM CTPOEHUS UX
aTOMOB;

e KJTaCCU(UIIUPOBATh XUMHUYECKHUE DIJIEMEHTHI, HEOPTraHWYECKHUE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKUUU
BEIIIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 W3MEHEHHIO CTEIEHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

e XapaKTEepPU30BaTh (OMHCHIBATH) OOMME M CHEHUPUISCKHE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJITBEPKIAs OMNHUCAHUE
NpUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEaKLUN;

e COCTaBJIATh YPABHEHUS AJIEKTPOIUTUUECKON TUCCOMALIMU KUCIIOT, IEI04Yei
U COJICH, TIOJTHBIE U COKpAIIEHHBIC YPaBHEHUS PeaKI[uii HOHHOTO OOMEHa,



yYpaBHEHHUs peaKlui, MOATBEPKIAIONINX CYIIECTBOBAHUE T€HETUYCCKOU
CBSI3M MEX/Ty BEIIECTBAMH Pa3IMUHBIX KJIACCOB;

e PACKpBIBATh  CYITHOCTh  OKHCJIUTEIHHO-BOCCTAHOBUTENBHBIX  PEAKITHI
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHca ITUX PEeaKIIHii;

o MPOTHO3MPOBATH CBOWMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHUS,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

¢ BBIYHUCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJII0 XHMHUYECKOTO »3JieMeHTa Mo (opMyse COeAHMHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pPacTBOpE, IMPOBOAUTH pacCUYETHl IO
YPaBHEHUIO XUMHYECKON peaKIInu;

e COOJMTIOAATH TIpaBUJjIa MOJIb30BAHUSI XUMUYECKON MOCYI0M M J1a00paTOPHBIM
o0opy/ioBaHMEM, a TakKXe TMpaBwia oOOpalleHUuss C BEIIECTBAMU B
COOTBETCTBHHM C WMHCTPYKIHMSIMH TIO BBITOJTHCHHUIO J1abOpaTOPHBIX
XUMHUYECKUX OTBITOB IO TMOJIYYEHUIO M COOMpPAaHUIO Ta3000pa3HbIX
BEIECTB (aMMHaKa 1 YTJIEKHCIIOTO ra3a);

o IPOBOJIUTH PEAKIIUH, MOATBEPKIAIOIINE KAYECTBEHHBIN COCTaB pa3IMYHBIX
BCIIIECTB: PACMO3HABATh OMBITHBIM IyTEM XJIOPHI-, OpPOMHUI-, HOIHU-,
KapOoHart-, (ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-UOHBI, KATHOHBI
aMMOHHUSI U HMOHBI M3YYECHHBIX METAJUIOB, NMPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

e IPUMEHSITh OCHOBHBIE OIIEPAIIMHA MBICTUTECIIBHON JEATEILHOCTH — aHAJU3 U
CUHTE3, CpaBHEHHE, O0O0O0OIIeHHe, CHUCTEMaTHU3allUl0, BBISABJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€H — I W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKlUid, €CTeCTBEHHO-HAy4YHbIE METOJbl TIO3HAHUS —
HaOJMI0ICHUE, M3MEpPEHHe, MOJCIMPOBAHUE, SKCIEPUMEHT (peajbHbId U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
XuMusg — BakHas 00/1aCcTh
11 ©CTECTBO3HAHUS U 5 5 bubnuorexa [{OK
' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJIOBEKa
12 BemecTBa 1 xuMu4eckue 15 | bu6nunorexa LIOK
' peakuun https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax 2 1 bubnmnoreka [HOK
’ U COMSIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmuorexa [JOK
’ OCHOBAaHHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJIaCChI
24 1 1 1 bubmuorexa [{OK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHUYecKHe peaKkIuA
L1 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 1 bubnuoreka [IOK
’ OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
’ peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 2 | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
)1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuoreka [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYTHEL L¢P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
23 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [IOK
' ) PYIIBL 2 THERoA https://m.edsoo.ru/7f412636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
3.1 Obmwe cpojicTsa MeTaIIOB 4 https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/741a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
' H p hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PeszepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Xumus. 8 kiace: ['abpuensu O.C.., OctpoymoBa U.I'., Cnankos C.A.. - M.: AO M3naTenbCcTBO
«IIpocsiienue,

Xumus. 9 knacc: 'adbpuensa O.C.., Octpoymona N.I'., Cnankos C.A.. - M.: AO M3gatenscTBO
«ITpocsienue.

tabmuuel: [leproanueckas cuctema xumMuieckux snemenToB Jl. 1. Menneneesa,

TabIMIIa PACTBOPUMOCTH, IIEKTPOXUMUYECKUNA PSIJI HAMIPSDKEHUS] METAIIJIOB
METOANUYECKHUE MATEPUAJIBI U1 YYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypoBeHb.- Peanu3zaius-

tpeboBanuii-OI"OC-0cHOBHOT0-00111eT0-00pa30oBaHus.- MeToinuecKkoe-1mocoone-1is-

yuurens.pdf

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

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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