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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOl pabdoueil MNporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1Mo XuMuM Na€T MPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
npeaycMaTpUBAET paclpeielieHue €ro Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpPOrpaMMbl O XHMHUH, OINpPEIETseT KOJUYECTBEHHBbIC U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEIbHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYarolmuxcsi, OMNpeaeNsieT BO3MOXHOCTH MpeaMeTa i
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1eJICH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH O00YyYaromerocs IO OCBOCHHIO
y4e0HOT0 coIepKaHUsl.

3HaHUWE XUMHUH CIY>KUT OCHOBOM il (OPMUPOBAHMS MUPOBO33PEHUS
0o0yy4aroIerocsi, ero MpeACcTaBICHU O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAXKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIIPEBPAILCHUSIX
SHEPrUM U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealm3allid  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTHS |
dbopMHpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4JaromMxcs, HABBIKOB HX CAMOCTOSITEIBHOW  Y4eOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX W HCCIIEOBATEIbCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3IJIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUaIOIINXCS;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B KOJIOTHYECKOE
oOpaszoBaHue 00YyUYarOITUXCS.

JlanHble HampaBlICHUS B OOYYEHHH XWMHUHM OOECIEYMBAIOTCS CHEIU(UKON
collepKaHusi  yd4eOHOTO  MpeAMeTa, KOTOPBIM  SBIAETCS  TEAarorMYecKH



alaliTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OINpeleIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero oOpa3oBaHMsl OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMBI NEPBOHAUYAIBHBIX IOHATUNH XUMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX ITOHSATHI
OpraHU4eCKON XMMHH.

CrpykTypa coaepkKaHHsl NPOrpaMMbl IO XUMHUHM CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0o nmojaxonaa K €€ m3ydeHuto. CoaepkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATHM O XUMHYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHHM30BaHbl IO MPUHLHILY
ITOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NMPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akoHa J[. 1. MenneneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUM aTOMa U XUMHUYECKOH CBS3H;

— TMpPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAMCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTnyeckne 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKHU
MOJIyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOIO
YPOBHSL K JpYromy, BBINOJHAS (YHKUUM OOBSICHEHHS U IPOTHO3UPOBAHUSA
CBOMCTB, CTPOCHHSI U BO3MOXXHOCTEH IPAKTUYECKOIO NMPUMEHEHUS U IOIYYCHHS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (POPMHPOBAHUIO
IIPEACTABIICHNAS] O XUMHYECKON COCTABIISIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CHCTEeMHOW NpPHUPOABI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOJaM TO3HaHMS B Hayke. M3ydeHne XuMuUM NPOUCXOAUT C TNPHUBJICUECHUEM
3HaHUW M3 paHee M3YyYEHHBIX YYEeOHBIX MpeaMeToB: «OKpyKaroumili Mupy,
«buonorus. 5-7 knacce» u «du3uKa. 7 Kiacc.

[Ipy wu3yuyeHUHM XUMHUM MOPOUCXOAUT (OPMUPOBAHHME 3HAHUI OCHOB
XMMHYECKOM HAayKHd KakK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPaKTUYECKOU
NEATEIIBHOCTH 4YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYDHI.
3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHPOBAHMM CHUCTEMBI XMUMHUECKHUX
3HAHUN — BaKHEUIINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETUUCCKUX TOJIOKCHUH,
JOCTYIIHBIX O00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B
OpUOOLIEHUM K HAyYHbIM METOJaM T[O3HaHUS MpPU H3YyYEHUU BEIIECTB U
XUMUYECKUX peaKui, B (GOPMUPOBAHUM U PA3BUTUU MO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHWU B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM NpaBUJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBAMU B
MOBCEIHEBHOM KU3HU.

[Tpu u3yyeHUM XMMHUU Ha YpPOBHE OCHOBHOT'O 0OIIEro oOpa3oBaHUs BaXKHOE
3Ha4YeHHE NMPUOOPENU TaAKUE LIETH, KaK:



— (GOpMHUPOBaHHE WHTEIUICKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIBPHOMY MPHHSITHIO PEIICHUH,
CTIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOIIUMCSI YCIOBUSM KHU3HU;

—  HampaBJICHHOCTh OOYyYEeHHsI Ha CHCTEMaTH4YeCKoe TMpUOOIIEHUE
OO0yJarommxcss K CaMOCTOSITEIPHON MO3HABATEIBHON MCSITEILHOCTH, HAyYHBIM
METOoJlaM TIO3HAaHMsI, (POPMHUPYIOIIUM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHMHU;

— obecrneyeHne yCIOBHM, CITOCOOCTBYIONMIUX MPUOOPETEHUIO 00YJIarOIITUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIMO3HAHUA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEpPCaIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o00med (YHKIIMOHATBHOM M  €CTeCTBEHHO-HAYYHOMH
ITPaMOTHOCTH, B TOM YHCJI€ YMEHHMH OOBSICHATH U OLEHUBATH SIBICHUSA
OKpY’KalOMIeT0 MUpA, HUCIONb3Ysl 3HAHUS M OIbBIT, MOJYyYCHHbIE MPH W3Y4YECHUU
XUMUHU, TPUMEHATh WX TMpPH pPEIIeHHH NpoOJeM B TOBCEAHEBHOW KHU3HH U
TPYAOBOH AESITENBbHOCTH;

— (¢opmupoBaHue y oOyyaroummxcs T'yMaHUCTHYECKHMX OTHOIICHUH,
NOHUMaHMsI LEHHOCTH XUMHUYECKUX 3HAaHUU HJs BBIPAOOTKH HKOJIOTUYECKU
1EeJIecO00pa3HOro MOBEAEHUS B OBITY WU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBALlUM K OOYyYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpO(Uis U HAMpaBIEHHOCTH AajbHEHIIEro
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHMHU Ha YpPOBHE
OCHOBHOTI0 00111€er0 0Opa3zoBanus, coctaisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

[lepBoHauyajibHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Poslb XMMUM B KU3HU 4YeJIOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiecTBa. DU3MYECKHE CBOMCTBA BELIECTB. ArpPETraTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOHax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
Crioco0bl pa3aeneHus: CMECEH.

ATOMBI M MOJIEKYNbl. XHUMHUYECKUE 3JeMEHTbl. CHMBOJBI XHMUYECKUX
aneMeHTOB. [IpocTsie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0 XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHass Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHClIa CTPYKTYpPHBIX €IuHMI] BemecTBa. Pacué€rel mo Qopmyrnam
XUMHUYECKUX COEUHEHUH.

du3nyeckre U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XMUMHUYECKUX peakluil (COeUHEHUS], Pa3I0KEHUs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B 1aOOpaTOpUU U
npuémMamMu oOpalleHus: ¢ JIabOpaTOpHBIM O00OPYAOBAHUEM, U3YUCHHE U OMUCAHUE
(Gu3MYeCKuX CBOMCTB O00pa3loOB HEOPraHMYECKUX BELIECTB, HAOIIOJEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJHOM MPOBOJIOKHU, B3aUMOJEHCTBUE MeNa C KUCIOTOMN) SBJICHUN, HAOIIOIEHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUsSI XUMHYECKHX pEeaklMil (pasiiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPUIOM Oapusi, pa3iokKeHHe T'MIpPOKCcHIa
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE Xkee3a ¢ pacTBopoM cosu meau (1),
U3y4EHUE CIOCOOOB pa3JesieHus CMeceil: C MOMOIbI0 MarHuTa, (UIbTPOBAHHE,
BbIMIapUMBaHueE, UCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHUE OUUCTKH ITOBAPEHHOMN
CONMM, HaONIOAGHHE W  OMNHMCAHME  PE3yJIbTaTOB  MPOBEACHUS  OINBITA,
WUIFOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MAacChl, CO3JaHME MOJEIEH MOJIEKYJ
(IIapOCTEePKHEBBIX ).

BaskHejinmue npeacTaBuTe/ M HEOPraHNYECKUX BellleCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — s3neMeHT U mpoctoe
BelecTBo. Haxoknenuwe kucimopopa B mpupoae, (U3MUYECKHEe M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. I[lpumenenne xucimopoaa. CrnocoObl
MOJIyYeHHUs] KUCIopoAa B JabdOpaTopud W MIPOMBINUIEHHOCTU. Kpyrosopor
KHciopoaa B mpupoae. O30H — auioTporHas MoAupUKaIsa KUCI0pOoaa.

TennoBort »h(dEKT XUMHUECKOW pPEaKlud, TEPMOXUMUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE pPeakUuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJIEHHE TApHUKOBOTO 3P eKTa, pa3pylieHrne 030HOBOTO CIIOSL.



Bonopon — nsnemMeHT uM mpocrtoe BemecTBO. Haxoxaenue Bomopona B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
noxyyeHus. KucmoTsl u comnu.

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

duznueckue CBOMCTBA BOJbl. Boma Kkak pactBoputelib. PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuUpoOZie M B XKU3HU 4esnoBeKa. KpyroBopot BOAbI B IpUpoOJE.
3arpsi3HeHHe NpUPOIHBIX BoJ. OXpaHa U OUMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmdeckux coemuHennid. Oxcupapl. Kmaccumdukamms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyrommue. Homenkmarypa oxcuaoB. Du3nveckue U XUMHUYECCKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMbIC
ocHoBaHua. HoMeHknatypa ocHoBaHui. DPU3NYECKHE W XUMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. dusndeckue u
XUMHUYECKHE CBOMCTBA KHUCHOT. Psan axktuBHoct MmertamioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @uU3M4ecKue U XMMHYECKUE CBOMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTraHUYECKUX COCITMHEHMUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEEICHUE COAECPKaHUs KHUCIOPOAa B BO3AYyX€, MOJIYUEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusi TOpeHus (Mmoxapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACNO3HABAHHE W H3YyYCHHE
CBOMCTB BOJOponaa (ropeHue), B3aumMozcicTBre Bogopoaa ¢ okcugoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IlOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEM pAaCTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOI'O BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpUAIIOB),
uccienoBane oOpa3lOB  HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHUsI OKPACKH WHJUKATOPOB B PacTBOpaxX KUCJOT W IIEJIOUEH,
uzydyeHue B3aumojeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHUCIIOTHI,
KUCJIOT C METaJJIaMH, PEaKIuid HEeUTpalu3alyu, MOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METaJUla APYTMM K3 PACTBOPaA COJIA, PEIICHUE
AKCIEPUMEHTANIBHBIX 33/lad Mo TeMme «BakHeilllne KiIacchl HEOPraHUYEeCKUX
COEOMHEHUI.



IHepuoanueckunit 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHbIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnonmueckuit 3aKoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Teprnonnueckoit cucrembl xumuueckux iemMeHToB J{. . Menneneesa. [lepuoas
u Tpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB NEPUONA U
TPYIIBI DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sifep. M3oTonbl. DiekTpoHbl. CTpoeHue
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
3JIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IrPpyInaM U Nepruoaam.

3nauenue [lepuoguueckoro 3axkoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
AJIEMEHTOB Ui pa3BUTUA Hayku W Ipaktuku. J[. WI. MenneneeB — yuy€Hbli U
rpakJIaHUH.

Xumuyeckas cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipoueccrl OKKCIIEHUST U BOCCTAHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHue oO0pas3lloB BEHIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCUIA LMHKA C pAacTBOPAMHM KHCJIOT U IIEJIOYEH, MPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiy pas3ioKeHHs, COSTUHEHNS).

Mesxwcnpeomemnbnie ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUH XUMHUH B § Kilacce
OCYIIECTBJISIETCSL 4Yepe3 HCIIOJIb30BAaHME KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBJISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAY4YHbIE MOHATHS: HAay4YHBIM (DakT, rumoresa, Teopusl,
3aKOH, aHaliu3, CHHTE3, KiIaccudukanus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBJICHUE.

dusuka: Marepus, aroMm, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH]I,
M30TOIIbI, PAJMOAKTUBHOCTh, MOJIEKYJA, YJIEKTPUUYECKUI 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, (U3NUYECKUE BEIUMYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE311bI, COoHIIE.

buonorus: dorocunres, apixanue, onocdepa.



['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOJIBI,
II0JIE3HBIE HCKOIIAEMBIE, TOILUINBO, BOAHBIE PECYPCHI.

9 KIIACC

BeurecTBo M XUMHYECKasi peaKIus

[lepunonnuecknii 3akoH. [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aToOMOB. 3aKOHOMEPHOCTH B H3MEHEHHMHM CBOMCTB
XUMHUYECKUX DJIEMEHTOB INIEPBBIX TPEX IEPUONOB, Kalus, KalblUUi H UX
COCIMHEHNUN B COOTBETCTBUM C IIOJOKEHUEM »JJIeMEHTOB B llepmomnueckon
CHUCTEME U CTPOCHHEM UX ATOMOB.

CrpoeHre BellecTBa: BHJBI XMMHUYECKOW CBS3M. THIIBI KPHUCTATUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTraHMYECKHX BEHIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COCIMHEHUN, TCHETUYECKas CBsI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMHUECKUX PEAKIUM 110 Pa3IMYHbIM MIPU3HAKaM (IO YUCITY
U COCTaBy YYacTBYIOIIMX B pPEAKIUH BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YUacCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHUS.

[loHsiTHE O CKOPOCTHM XUMHUYECKOM peakuuu. lloHsTHe 00 00paTUMbIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusx. [IoHsITHE 0 TOMOTre€HHBIX U TeTEepPOre€HHBIX
peakiusx. [lonsatue o xkaranuse. [lonstue o xumuueckom paBHoBecHU. DAKTOPBHI,
BIIMAIOIIME HA CKOPOCTh XHMHYECKONW PEAaKIUU U TMOJOKEHUE XUMHUYECKOTO

paBHOBECHSL.
OKUCIUTEIPHO-BOCCTAHOBUTENIBHBIC ~ PEaKIMU,  JJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTEIILHOU peaKunu. CocraBienue YpPaBHEHUU

OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUU C  KCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPOTUTHIECKON TUCCOUUALIMU. DIEKTPOJIUTHI U HEIJIEKTPOIIUTHI.
Katnonsl, aHnoHbl. MexXxaHu3Mm AucCOLMAllMM BELIECTB C PAa3JIMYHBIMU BUIAMHU
XuMu4eckou cBsizu. CteneHs Aucconuanuu. CHUIbHBIC U CIA0bIe DJIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
IOJIHBIE M COKpAIIEHHBIE HMOHHBIE YypaBHEHMS peakuuil. CBOWCTBA KHCIOT,
OCHOBAaHMM W cojJell B CBeTe€ MPEACTaBICHUH 00 AIEKTPOIUTHYECKOM
nuccormanyu. KauecTBeHHbIE peakiiui Ha MOHBL. [[OHSITHE O THAPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAJIOB W HEMeTaIoB (rpadura M anMmasa), CIOXKHBIX BEILECTB
(xJopuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEaKIuu
OT BO3JICUCTBHS PA3UYHBIX (HAKTOPOB, HCCICIOBAHUE DIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEWIECTB, IpoOLEcca AWCCOLMALMU KHUCIOT, IIEJIOYed U COJIeU
(BO3MOKHO  HCHOJIb30BAHUE BHUAEO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,



WUTIOCTPUPYIOMIMX ~ MPHU3HAKM  MPOTEKaHUs  peakuuil  HMOHHOTO  OOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Ta3a, oO0pa3oBaHUWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuui
(ropeHue, peakiMu pasyIoKEeHHs, COCIMHEHHUS), PACIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOUIBIO KAYECTBEHHBIX pEaKIUid Ha HOHBI, pEIICHUE
HKCIIEPUMEHTAJILHBIX 3a]1ay.

Hemertanibl U MX coeinHEeHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne W (U3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOTEHOB. XHUMHUYECKHME CBOWCTBA Ha MpUMEpe XJopa
(B3aMMOJEHCTBHE C METaUIaM{, HEMETaUIaMH, IIEeJI0YaMH). XJIOPOBOJOPO/I.
ConsHast KMCIOTa, XMMUYECKUE CBOMCTBA, NOJy4YE€HHE, NMpUMEHEHue. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OpPraHW3M YeEIOBEKa. BaxxHelmme XJIopuabl U UX
HaX0XJIEHUE B IPUPO/IE.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTereHu okuciaeHus. CTpoeHue U (PU3NYEeCKue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAa U CEpbl. AJIIOTPONHbBIE MOAUDPUKAIIMN KUCIIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHUE, (PU3NYECKUE U
XUMHUYECKHEe CBOMCTBA. OKCHUIBI Cepbl KaK MPEICTaBUTENIN KHUCIOTHBIX OKCHUJIOB.
Cepnast kucinoTta, (QU3NYECKME M XUMHUYECKHE CBoicTBa (oOmme Kak
NPEeACTaBUTENS Kjacca KHUCIOT U crnenudpuyeckue). XHUMHUYECKUE PEaKIHH,
JeXallue B OCHOBE MMPOMBILUIEHHOTO CHOCO0a MOJMY4YEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUCaOThl. COMM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMs Ha
cyabdar-uoH. HaxoxeHue cepbl U €€ COEIMHEHHA B Mpupojie. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOMIeH Cpelbl COCIMHEHUSIMU cepbl (KUCIOTHBIC HOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €0 MPEI0TBPAILICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHH OKUCIECHUSA. A30T, paclpocTpaHEHHE B MPUPOJIE,
¢duznyeckue U XxuMudeckue cBoiictea. KpyroBopot a3ora B nmpupone. AMMuax, ero
duznyeckue 1 XMMHUYECKHUE CBOMCTBA, oJyyeHue U npuMeHeHnue. Conn aMMOHMUS,
ux GU3NUECKUE U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KadecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THasi KHUCIOTa, €€ MoJydyeHue, (U3NYECKUe U XUMUYECKUE
CBOMCTBa (0OIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  ClenudpuiecKue).
Hcnonp30BaHWe HUTPATOB M COJEM AaMMOHHA B KauyeCTBE MHHEPAIbHBIX
yno0opeHnil. XuMrU4YecKoe 3arpsi3HeHUE OKPYKaIoIIel Cpe/ibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHHE BO3Ayxa, MOYBBI W BoaoéMmoB). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Guznueckue M XUMHYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3MIecKue U XUMHUIECKHUE CBOMCTBA,
nosnyuyenue. Mcnonp3oBanue GocdaroB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.

Oo6mas xapaktepuctuka snemMeHToB IV A-rpynmbei. OCOOCHHOCTH CTPOCHHS
aTOMOB,  XapaKTE€pHbIE  CTENEHH  OKHUCIEHHUSA.  YTIEpoJ,  aJIOTPOIIHbIE
Moau(uUKalMKU, PpAcIpoCTpaHeHWEe B MpUPOAe, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. Ancop6Oiusa. Kpyrosopot yriepoaa B npupojge. OKCuabl yriaepoja, ux



bu3nYecKkue W XUMHUYECKHE CBOWMCTBA, JCHCTBUE HA IKHUBBIE OpPTaHU3MBEI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (1V), rumoresa riao6anbHOrO TMOTEIJICHUS KIWMaTa, MNapHUKOBBIN
abdexT. YronbHas KucnoTa U €€ coiu, ux (U3MUYECKue U XMMHYECKUE CBOICTBA,
noiyyeHue U npumeHenwe. KadecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35MICTBE.

[lepBoHayanbHbIE MOHATHSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIIEH, 3TaHOJI, TJINLEPUH, YKCYCHAs KUCIIOTA).
[IpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yroiab, NPUPOAHBIA Ta3, HedTh),
OPOAYKTHI WX TepepaboTku (OeH3WH), UX pOJib B OBITY W MPOMBIILICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BaXKHBIX BEILIECTBAX: XKHUpax, OelKax, yrieBojgax — U ux
poJiMi B JKH3HM 4YeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX H
HEOPTraHWYECKHUX COCINHEHHUN.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE H
npuMmeHenue. CoequHeHHs KpeMHus B mnpupozge. OOmue mnpeacraBieHus o0
okcuzae kpemuus (IV) u kpemuueBoil kucinote. CHIMKATBl, UX UCIOJIb30BAaHUE B
ObITy, B MIPOMBIIIUICHHOCTU. BakHeiilne CTpoOUTENbHbIE MaTepHalbl: KEPaMHKa,
CTEKJIO, LIEMEHT, OeTOH, Xkeye300eToH. [IpobieMbl 0e30macHOro HMCIONIb30BaAHMS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3ll0B HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIIOTHI,
IIPOBEICHHE KAUECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAOIIOJCHHUE MPU3HAKOB
UX TIPOTEKAaHMS, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKHUE CBOMCTBa
TaJIOTEHOB M UX COEIUWHEHUU (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HaKOMJIEHHE ¢ oOpa3laMu XJOPUAOB (TaJOT€HUJIOB), O3HAKOMJICHHE C
oOpasamu  ceppl M €€  COCOAUHEHUSIMH  (BO3MOXKHO  MCHOJIb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIOICHHE TIpollecca OOYTIIMBaHUs caxapa Mo JACHUCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOTBbI, HW3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBlIEHHOI CEPHON KUCIIOTHI, MPOBEJEHUE KAaUeCTBEHHOM peaKInu Ha cylbdart-
WOH W HaOJIOJIeHWe TpHu3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMM a3oTa, (ochopa W HX CcoeOUHEHUH (BO3ZMOKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAOOpeHUH, MoTyyeHue,
coOupaHue, pacro3HaBaHWE€ M M3yYEHUE CBOMCTB aMMHUaKa, MPOBEICHUE
KAUECTBEHHBIX PEaKUMid Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMpHU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO UCII0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4eHue Moenen
KPUCTAUIMYECKUX peIIETOK ayiMaza, rpadura, QyuiepeHa, O3HAKOMJICHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJIy4deHHe, COOMpaHHe, paclio3HaBaHUE U W3YUYECHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBE/ICHNE KauyeCTBEHHBIX pEaKkluii Ha KapOoHAT |
CUJIMKAT-UOHbl W W3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C



NPOAYKIIMEH CHUJIUMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHeume HeMeTaIIbl U UX COCTUHEHUS.

MeTa/uibl 4 UX COCAMHEHMS

OO6m1as XapakTepUCTUKa XMMHUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHHHU
ux TnonoxeHusa B llepuomnueckor cucreMe XHUMHUYECKUX diemMeHToB [, .
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHue MeTauioB. MeTainmdeckas CBs3b U
METaJUIM4YeCKasi  KpUCTAUIMYECKas  pemerka.  DJICKTPOXUMUYECKUM  psi
HaIpspKeHU MeTauioB. OU3NYecKne U XMMUYECKHE CBOMCTBa MeTaiioB. O0mue
CIIOCOOBI TIONIY4eHHUSI MeTauioB. [lOHATHE O KOPPO3WM METAJIOB, OCHOBHBIC
CrocoObl 3amMThl UX OT Koppo3uu. CrutaBwl (CTallb, YYTYH, AIOPATIOMUHUH,
OpOH32a) ¥ UX IPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTampl: nojokeHUe B [lepuoanyeckon cucrtemMe XMMHUYECKUX
sanemeHToB . 1. MenneneeBa, CTpoeHHE MX aTOMOB, HAXOXJICHUE B MPUPOJE.
dusznyeckue ¥ XMMUYECKHEe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U
TUJAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue IIeJOYHBIX METaUIOB W HX
COCIUHECHUM.

[IlenoyHo3eMenbHbIE METaUIbl MAarHUd W KaJdblUM: TIOJIOKEHUE B
[Tepuomuueckont cucreMe xumuueckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
HX aTOMOB, HaX0XJE€HUE B NpUpoe. PU3NUECKUE U XMMUUECKUE CBOMCTBA MarHus
U Kanblusa. BaxuHeidmue coequHeHHS KalbIUs (OKCHJ, THAPOKCHI, COJIH).
JKécTkoCcTh BOJBI M CIIOCOOBI €€ YyCTpaHEHUS.

AJFOMUHUN: TIOJ10keHUE B [leproindeckor CUCTeME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, cTpoeHHME aToMma, HaxOKICHHE B npupone. Puznueckue u
XUMHUUYECKUE CBOMCTBA altOMUHUSA. AM(POTEpPHBIE CBOMCTBA OKCHAA U TUIPOKCHU]IA
AITIOMUHUSL.

Kenezo: nonoxenne B [lepuoanueckon cucreMe XMuMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpOCHHE aTOMa, HaxXOXJAeHUE B mpupoae. Pusnmyeckue Hu
XUMHYECKHEe CBOMCTBA kene3a. OKCHIbl, TuapoKkcuabl U conr xenesa (1) u xenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HX (DHU3UYESCKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTaTOB  KOPPO3WHM  METALIOB  (BO3MOXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCUCTBHUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCMOJIb30BAHWE  BUJICOMATEPUANIOB), TPU3HAKOB  MPOTCKAHUS
KaueCTBEHHBIX PEAKIIMA HAa MOHBI: MarHus, KajbllUs, aIIOMUHUS, [IUHKA, JKeje3a
(1) u xene3a (1), mequ (I1), HaOMrOIEHUE U OMUCAHUE MPOLIECCOB OKPAITMBAHUS
IJJaMEHH MWOHAaMU HATpusl, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIL30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHUE aM(POTEPHBIX CBOKWCTB THAPOKCHIA aTIOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIIeHUE SKCIIEPUMEHTANIBHBIX 3aj/1ad Mo TeMe «BakHelme
METaJUIbl U KX COCTMHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa



BemecrBa u Marepuansl B NOBCEIHEBHOM JKM3HM 4eJOBEKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakuuil B ObiTy. IlepBas momomib mpu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpyKarouleh cpenbl (MpeiesbHas IomycThuMas
KOHLIeHTpalus BemecTs, aanee — [IJIK). Poias xuMun B pereHun 3KoJI0ruuecKux
poOJieM.

Xumuueckuii IKCnepumMeHm:

M3y4yeHHe oOpaslloB MaTepUaliOB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmunie ceasu

Peanmnsanus MeXnpeIMETHBIX CBSI3€W INPU W3YYEHHH XMMHM B 9 Kiacce
OCYULIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJENb, SBICHUE, IapPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

dusnka: Marepus, aTroM, D3JIEKTPOH, HIPOTOH, HEUTPOH, HOH, HYKIUJ,
M30TOIbl, PaJUOAKTUBHOCTb, MOJIEKYJa, 3JIEKTPUYECKUN 3apsifi, MPOBOJHHKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAast
peméTka, CIUIaBbl, (PU3NYECKHE BEJIIMYUHBI, €AUHUIBI M3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CONHIIE.

buonorusi: ¢orocunHres, npixanue, Ouocdepa, 3KOCUCTEMA, MHUHEPAIbHBIE
yA00pEeHHS, MUKPO3JIEMEHTBI, MAKPO3JIEMEHThI, TMTATEIbHbIE BEILIECTBA.

['eorpadusi: armocdepa, ruapochepa, MuHEpaIbl, TOPHBIE TMOPOJIHI,
II0JIE3HBIE UCKOIIAEMBIE, TOIUINBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTalOTCS B XOJie OOydeHHs] XUMHUU B €IUHCTBE y4eOHOH H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMA POCCUHUCKUMU
COL[MOKYJIbTYPHBIMH M JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSTBIMU B
oOlIeCTBEe MpaBUJIaMd M HOPMaMHU IMOBEJIEHHUS M CIOCOOCTBYIOT IpoleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAlOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAThCS  CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAMA U
pacIIMpEeHUE OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAyYHOMY HACIEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKON HAyKH B JKHU3HU
COBPEMEHHOT0 OOIIECTBa, CIOCOOHOCTH BIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rPasKAaHCKOT0 BOCITUTAHMS:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MPaBUJIAX MEKINYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBAaTEeIbCKOM, TBOPYECKOM MW APYrMX  BHJAAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOHM MAEATENBbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIO HUMAHUIO
W B3aUMOIIOMOIIM B TIpollecCe€ ITOM Yy4EOHON NESITEIBbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJECHHWE M TIOCTYNKU CBOUX TOBApHUIIEH C TO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHYECKOW pEakiMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U COCTABIISIONIUE
OCHOBY JIJII IOHUMAHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSI MTPHUPOJbI, B3aUMOCBS34X 4YEJIOBEKa C
MIPUPOJHOM CPENION, O POJIM XMMHUHU B TO3ZHAHWUH 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEJbHBIC MOTHBBI, HAIPABJICHHBIC HA TOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIPABOYHOU
JUTEPaTypon, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBaMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYEeHHMIO M TO3HAHUIO, JIF0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa30BaHHWIO, TPOCKTHOW H  HCCIEI0BATEIhCKOU



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KypeHUs),
HEOOXOJAMMOCTU COOJNIONIEHUsT TpaBUi OE30MacCHOCTH TMpU OOpallleHUd C
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEPEC K MPAaKTHYECKOMY U3yUYeHUI0 Tpodeccrii 1 Tpyaa pa3IndHOTO PoJa,
YBOKEHUE K TPYAy M pe3yibTaTaM TPYJOBOH IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHIMBUTyaIbHON TPAGKTOPUHU MPOJOHKCHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEMHON MpohecCUOHATBLHOM ASSTENHHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCHOHANIBHON CPEJIE;

6) 3K0JIOrNYecKOTro BOCIIMTAHUS

HKOJIOTHYECKH I€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
JKW3HU Ha 3eMJI€, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE IEHHOCTU 3I0POBOTO U
Oe3omacHoro oOpasza >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHHUS
npaBuJ 0€30MacHOTO MOBEICHUSI IPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJy4aeMble MPU U3YYCHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJEeM M MyTell WX pelIeHUs MOCPEACTBOM METOIOB XUMUH,
AKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METANIPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeAMETHBIX peE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHSATUS (3aKOH, TEOopHs,
MPUHITUI, TUTIOTE3a, (PAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPbhIE
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMETax U MO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ITUX MPEIAMETOB (GOPMHUPOBATH MPEIACTABICHUE O IEJIOCTHOU
HAay4YHOW KapTHHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE NeCTBUS (ITO3HABATEIbHbIC,
KOMMYHUKATUBHBIC, PEryJISATHBHBIE), KOTOpblE 0OecneurnBatoT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JeATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbLHbIE YUeOHbIE JeiiCTBUSA

ba3zoBble 1ornueckue aAefcTBu:

YMEHHUSI HCIMOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUH
3HAHUMW: PACKPBHIBATH CMBICI XUMUYECKUX MOHSATHUN (BBIACISTh UX XapaKTepHbIC



IPU3HAKH, YCTaHABJIMBATh B3aHMOCBS3b C IPYTMMHU MOHSATHSIMH), UCIOJIb30BATh
MOHATHS 1711 OOBSICHEHUS OTJIEIBHBIX (PAKTOB U ABJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMU XUMHUYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUYMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKHUE pACCYXACHUS (MHAYKTHUBHBIC, I€NYKTUBHBIC, 110 aHAJIOTUHN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIpollecCe IMO3HAHUA TOHATHS (NMPEAMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIEC MPEICTaBICHUS —
XUMHYECKHI 3HAaK (CHMBOJ JJIEMEHTa), XUMHUYecKas (QopMmyja M ypaBHEHHE
XUMHUYECKON peaKIMi — MPU PEIIeHUH y4eOHO-TIO3HABATENbHBIX 337a4, ¢ yUYETOM
TUX MOJEJBHBIX MPEJCTABICHUN BBISABISATH U XapaKT€PU30BaTh CYLIECTBEHHBIE
MPU3HAKU U3yYaeMbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XMMUYECKUX PEAKLIHM,
BBISBJISATH  OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CIEICTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3Y4AEMBIX IIPOLIECCAX U SIBICHUSAX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHUE HCIIOIb30BaTh IOCTABJICHHBIE BOIIPOCHI B KayeCTBE HMHCTPYMEHTA
NO3HAHMs, a TaKXKEe B KauyeCTBE OCHOBBI sl (OPMUPOBAHUSA THIOTE3bI I10
IIPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKICHUN;

npuoOpeTeHne OmbiTa IO IUIAHUPOBAHUIO, OPraHU3alUd M IMPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMoJaTh 3a XOAOM IIpoliecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €0 Pe3yJibTar, POpMyIUpOBaTh 000OIIECHUS U
BBIBO/IbI IO PE3YyJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MpOJIeTTaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W HWHTEPHPETUPOBATH HH(POPMALIMIO
pa3MyYHBIX BUIOB U (HOPM MpEACTaBICHUS, MOTYYaEMYIO U3 Pa3HbIX UCTOUYHHUKOB
(Hay4yHO-TIOIyJIIpHAsl ~ JIUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpoChl NMPU TMOUCKE U OTOOpE
UHGOpPMallMl U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX Ui BBIOJHEHUS
y4eOHBIX U MO3HABATENIbHBIX 33/1a4 ONPENEIEHHOIO TUIIA, TPUOOPETEHHE OIbITA B
00JaCTH  MCHOJB30BaHUS  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMANBbHYIO (hOpMY TIpecTaBieHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIAEMbIe 3aJa4d  HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
npyrumu popmamu rpaduKi ¥ KX KOMOMHAIUSAMY;

YMEHUE UCIOJIb30BaTh MW AaHaJIM3UpoBaTh B Ipolecce Yy4eOHOH U
UCCIIEIOBATENLCKON J1eATEIBbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIILIEHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHHE OKPYXKAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIe y4eOHbIe AeHCTBUS:



YMEHHUS 3aJlaBaTh BOIpPOCHI (B XOJe Juaiora W (WiM) JIHUCKYCCHUHU) TIO
CylecTBy  oOcyxkmaemMoil  TeMbl, (GOPMYIMPOBATH CBOU  MPEHAJIOKCHUS
OTHOCHUTEJIBHO BBIMOJHEHHS IPEAJIOKEHHOMN 3a/1a4H;

YMEHHSI  MPEACTABISATH  IOJYYEHHBIE  pE3yJIbTaThl  I[MO3HABATEIBHOU
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTAX; JeJaTh MPE3CHTAIUIO
pPEe3yIbTAaTOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIIEPUMEHTa (J1a0OpaTOPHOIO OIIbITA,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHUSI y4eOHOro COTPYAHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATENIbHOM M MCCJEAOBATEIbCKOM  JIESITEIBHOCTH  MPU  PEUICHUU
BO3HHMKAIOIIMX NPOOJIEM Ha OCHOBE Y4YE€Ta OOLIMX HHTEPECOB M COTJIACOBAHUS
no3unuid (00CyXaeHusl, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBI», KOOPAHMHAIIHS
COBMECTHBIX JEHUCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIe 1eliCTBHS:

YMEHHUE CaMOCTOSITEIBHO ONPEACNATh UEIU JEATEIbHOCTH, [UIAHUPOBATh,
OCYHIECTBIISATh, KOHTPOJIUPOBATh M TMPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTD, BBIOUpaTh Harbosee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOATEIIBHO COCTAaBJIATh WA KOPPEKTUPOBATH
MPEVIOKEHHBIA AJITOPUTM  JI€MCTBHM MpPH BBINOJHEHUM 33aJaHUl C Y4ETOM
MOJIYYCHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIIMIX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIU, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, MIPE/1JIaraéMble B YCIOBUU 3aJaHUM.

HPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOCHUIO 00s3aTEIBHOrO
CoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIFOT: OCBOEHHBIE OOYYarOIIMMUCS HAy4HbIC 3HAHMS, YMEHHUS U CIIOCOOBI
JNeWCTBUH, crnermuduuecKkue mIsd TIpeAMETHON o0macTu  «XHMHUS», BHUIBI
JNEATEIBHOCTH 1O  MOJYYEHHID HOBOIO  3HAHUS, €ro HWHTEpIpEeTaluH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYyaITUsIX.

K xonity oOyuenus B 8 kiiacce npeIMeTHbIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:
pacKpblBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX TMOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKUN BJIEMEHT, IMPOCTOE€ BEHIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOIHAasT W HEOJHOPOJHAs), BaJE€HTHOCTb, OTHOCUTEIbHAs aTOMHas |
MOJIEKYJIIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIApHAs Macca, MaccoBas
JIOJIST XMMUYECKOTO AJIEMEHTa B COCAMHEHUHU, MOJISIPHBIN 00bEM, OKCUI, KUCIIOTA,
OCHOBAHHUE, COJIb, AJEKTPOOTPUIIATEILHOCTh, CTEIEHb OKHUCJICHUS, XUMHUYECKas
peakius, KiaccuuKamus peakiuil: peakiiuu COSAUHEHUsI, PEaKIUU Pa3JioKEHHUs,
peakiuy 3aMeIIeHUs, peakiMu OOMEHa, 2K30- M JSHIOTECPMHUYECKHE DPEaKIIHH,
TEIUI0BOM A(PGEeKT peakmuu, Sapo aToma, DJICKTPOHHBIM CJIOW aToma, aTOMHas
opOuTanb, paguyc aroMa, XWMHYECKash CBs3b, TOJIApHAs W HEMOJSIpHAs
KOBAJICHTHAsl CBSI3b, HOHHAS CBSI3b, MOH, KATHOH, aHHOH, PACTBOP, MAacCOBasl J0Js
BelllecTBa (IPOLICHTHAs! KOHIIEHTpPAIUsi) B paCTBOPE;



WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUUYECKUX MOHATUA U IPUMEHSIThH 3TH
MOHATHS TIPYU ONKMCAHUU BEIIECTB U UX NPEBPALICHUN;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY IJIsi COCTaBleHUS (POpMyIN BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

OTIPEIENIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX, CTETICHb
OKHUCJICHHS] DJIEMEHTOB B OMHApHBIX COEIUHEHUSIX, MPUHAMJICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIACCy COCAMHEHMM Mo QopMynaM, BUJ XUMHYECKOU CBS3H
(KOBaJICHTHAsl U MOHHAs1) B HEOPTraHUYECKUX COCTUHECHUSAX;

packpeiBath  cMblicn  [lepuoamueckoro  3akona JI. WM. Mennaeneena:
JEMOHCTPUPOBATh  MOHMMAHHE  MEPUOJUYECKOM  3aBHCHMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT HUX IMOJOoKeHus B lleprogumueckoil cucreMme, 3aKOHOB
COXpPaHEHUs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO
y4eHUs, 3aKOHa ABOTaIpoO;

OMKCHIBATh U XapaKTepH30BaTh TabiuuHyio ¢dopmy [lepuonnyueckoir CUCTEMBI
XUMHUYECKUX AJIIEMEHTOB: Pa3jinyaTh MOHITHS «TJIaBHAs moArpyimna (A-rpymnma)» u
«mobounas moxarpymnmna (b-rpymnmna)», Manbie ¥ OOJBIINE MEPUOABI, COOTHOCHUTD
o0o3HaueHusi, KoTopble wumMmerTcs B Tabmune «llepuogmueckass cucrema
xuMuueckux sneMeHtoB JI. M. MeHaeneeBa» C 4YMCIOBBIMU XapaKTEPUCTHUKAMU
CTpPOEHHUsI aTOMOB XMMHYECKHX J3JIEMEHTOB (COCTaB W 3apsj sijipa, oOIIee YUcCIo
AJIEKTPOHOB U pACTIPEICTICHUE UX IO JIEKTPOHHBIM CIIOSIM);

KJIACCU(PHUIIMPOBATh  XMMHUYECKUE  DJIEMEHTHI, HEOPraHWYECKHE  BEIIECTBA,
XUMUYECKUE PEaKLMHU (110 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLUU BEIIECTB, 110
TerI0BoMY 3P (DEKTy);

XapaKkTepu30BaTh (OMUCHIBATH) OOIINE XUMUYECKUE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIACCOB, TMOATBEpPKJAasi ONUCAHUE MPUMEPAMH MOJIEKYJSIPHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH;

MIPOTHO3UPOBATh CBOKMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOT'O COCTaBa,
BO3MO>XHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAILLCHUN B Pa3JIUYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIHO M MOJISIPHYKO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (QopMyje COSAMHEHHUS, MAaCCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUYETHI MO YPABHEHUIO XMUMHUYECKOU

peaKIuu;
MPUMCHSITh OCHOBHBIC OIIEpAllUd MBICIIUTEIIBHON JEATEILHOCTH — aHaIU3 H
CUHTE3, CpPaBHEHHUE, 0000IIeHNE, CUCTeMAaTU3aluI0, KIIacCU(UKAIIUIO, BBISIBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3¢M — I M3YYCHHS CBOWCTB BEIIECTB U

XUMUYECKUX PEAKIIMM, eCTECTBEHHO-HAyUYHbIE METO/bl NO3HAHUS — HAONIOACHHUE,
U3MEpEeHUe, MOICIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICIICHHBIN);

CJIeIOBaTh MpPaBWJIAM TIOJIb30BAHUS XMMUYECKOW TMOCYAOM U Ja0OpaTOPHBIM
000OpyZ0BaHUEM, a TaKkKe MpaBUiiaM OOpalIeHHs C BEUIECTBAMU B COOTBETCTBUH C
UHCTPYKIUSAMU IO BBIMOJHEHUIO JIAOOPATOPHBIX XHMUYECKUX OIBITOB 10
MOJyYEHUI0O U COOMPAHUIO Ta3000pa3HbIX BELIECTB (BOJAOPOJA M KHCIOPOAA),
IPUTOTOBJICHUIO PACTBOPOB C OMNPEACIEHHOM MAacCOBOM JOJIEM PacTBOPEHHOIO
BCILIECTBA, IUIAHUPOBAaTb W IPOBOJAWTH XHMHUYECKHE OKCIIEPUMEHTBI IO



pacmo3HaBaHUIO PACTBOPOB IEJOYEH W KHUCIOT C TOMOINBI HWHANKATOPOB
(;rakMyc, dheHondTaenH, METUIIOPAHXK U JIPYTHE).

K xonIy oOydenus B 9 kiacce npeMETHbIC PE3yJIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHSATHH: XWMUYECKHH HJIEMEHT,
aToOM, MOJIEKyJa, MOH, KaTHOH, aHHOH, MPOCTOE BEIECTBO, CJIOKHOE BEIECTBO,
BaJICHTHOCTh, DJIEKTPOOTPUIIATEIILHOCTh, CTENEHb OKUCIEHUS, XUMHUYecKas
peaKIusi, XkMUYECKast CBSI3b, TEITIOBOM d(PPEKT peakiuu, MOJIb, MOJISIPHBINA 00BEM,
pacTBOp, DIJIEKTPOJIUTHI, HEIJICKTPOJUTHI, DJICKTPOIUTHYECKAS TUCCOIHAITHS,
peakuu MOHHOTO OOMEHa, KaTalu3aTop, XUMUIECKOE paBHOBECHE, OOpaTHUMbIC U
HEOoOpaTUMBbIE peakImm, OKHUCJTUTEIIbHO-BOCCTAHOBUTEIIHHBIE peaKIuu,
OKHUCJIUTENIb, BOCCTAHOBUTEIb, OKHCICHHE W BOCCTAHOBJICHHUE, AQJIOTPOTIHS,
aM(pOTEPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAs, HOHHAS, METATUHYCCKas),
KpUCTaJUIMUeCcKasi pemérka, KOppo3us METaJUIOB, CIUJIaBbl, CKOPOCTh XUMUYECKON
peakiuu, npeaenbHo gomyctumas konnentpanus [1/1K Bemectsa;
WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX TOHITHI U TPUMEHSTH 3TH
MOHSTHUS TIPH ONMCAHUU BEIIECTB U UX MPEBPAILCHUN;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHUMBOJIUKY JIJIsi COCTaBJeHUS (POPMyI] BEIIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;
OTPEJENATh BAJIGHTHOCTh W CTENEHb OKUCICHUS XHUMUYECKUX DJEMEHTOB B
COCIMHECHUSX PA3IUYHOTO COCTaBa, MPUHAIICIKHOCTD BEIIECTB K OMPEACIEHHOMY
KJIacCy coeauHeHud 1o ¢dopMynaMm, BHUA XUMHUUYECKOW CBsi3u (KOBaJICHTHas,
WOHHAs, METAJUTMYECKas) B HEOPTraHWYCCKUX COCAMHEHUSAX, 3aps] HOHA 10
XUMHUYECKON (hopmysie, XapakTep Cpenbl B BOJHBIX PACTBOPAX HEOPTaHWYECKHUX
COCIMHECHUM, TUTI KPUCTATUTMUECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpeiBath cMbici [lepmogmueckoro 3akona J[. WM. MenneneeBa wu
JIEMOHCTPUPOBATh €r0 TMOHMMAHHE: OIMUCHIBATh W XAPAKTEPU30BATh TAOIUYHYIO
dbopmy Ilepuoguyeckoil CUCTEMbl XUMUYECKUX DJIEMEHTOB: Pa3iMyaTh MOHATHS
«riaBHas noArpynna (A-rpyrmma)» u «mnobounas noarpynmna (b-rpynna)y», mansie u
OonbIIME  TEPHOJIbI, COOTHOCHUTh OO0O3HAYEHMs, KOTOpPbIE HMEIOTCS B
MEePUOIMYECKON TaONHIE, C YMCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB U 3apsAn siApa, oOlee YHUCIo DJIEKTPOHOB U
pacrpeielieHue UX 10 3JEKTPOHHBIM CJI0SIM), OOBSCHATH 00IIHMe 3aKOHOMEPHOCTH
B U3MCHCHHUH CBOMCTB 3JIEMEHTOB M MX COCIMHECHUN B MPEJEIax MaJIbIX TIEPHOJIOB
Y TJIABHBIX MMOATPYI C YIETOM CTPOCHHS MX aTOMOB;
KIacCU(PUIMpPOBAaTh  XMMHYECKHUE  DJIEMCHTHI, HEOPTraHWYCCKHE  BEIISCTBA,
XUMUYECKHE PeaKIny (110 YUCITY U COCTaBY YYACTBYIONIUX B PEAKIIUU BEIICCTB, 11O
TEeIIOBOMY J(dekTy, Mo HU3MEHEHUIO CTENEHEM OKHUCICHUS XUMHUYECKHUX
AJIEMEHTOB);
XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CIENU(PUICCKUE XUMHUYECKUE CBONCTBA
MPOCTBIX W CJIOXKHBIX  BEIIECTB, TMOATBEPXKIas OIMUCAHWE TMpUMEpaMu
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIINN;



COCTaBIISAITh YPABHEHUS 3JIEKTPOJUTUYECKON IUCCOLMALMM KHUCJOT, IIEoYell u
COJICH, MOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS PEaKIIMii HOHHOTO 0OMEHa, ypaBHECHHS
peaKkuuii, TMOATBEPKIAAIONIMX CYIIECTBOBAHUE TE€HETUUYECKON CBSA3U MEXKIY
BEIICCTBAMHU PA3JIMYHBIX KJIACCOB;

PACKpBIBATh CYITHOCTh OKUCIUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIUI MTOCPEICTBOM
COCTaBJICHHUS JIEKTPOHHOTO OajlaHca 3TUX PEaKIui;

MIPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMHYECKUX MPEBPAICHUNA B Pa3IUYHBIX YCIOBUSX;
BBIYUCIISITH OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJI0 XHUMHYECKOTO 3JIEMEHTa 1o (opMyJie COCIUHEHUS, MACCOBYIO
JIOJII0 BEILECTBA B PACTBOpPE, MPOBOJAUTH PAcCUEThl MO YPABHEHUIO XUMHYECKOU
peakuu;

coOJIIo1aTh TpaBHWJIa MOJB30BAHUS XUMHUYECKOM MOCYJI0H U J1a0OpaTOPHBIM
o0opyioBaHHEM, a Tak)Ke IpaBuUiia OOpaIlleHHs C BEIIECTBAMH B COOTBETCTBHH C
HHCTPYKIMSAMU TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX OIBITOB 10
MOJTYYEHHUIO U COOMPAHUIO Ta3000pa3HbBIX BEIIECTB (aMMHaKa U yIieKUCIIOro Tra3a);
MPOBOJIUTh PEAKIIUM, IOATBEPXKAAIOIMIME KAaYEeCTBEHHBIM COCTAaB Pa3IMYHBIX
BEIIIECTB: PACIlO3HABATh OMBITHBIM MYTEM XJIOPHA-, OpOMHUJI-, HOAUI-, KapOOHAT-,
dbocdar-, cwmmkar-, cynbhar-, THIPOKCUI-UOHBI, KaTHOHBI aMMOHHUS U HOHBI
M3YyUYEHHBIX METAJVIOB, IPUCYTCTBYIOIIUE B BOAHBIX PACTBOpPAX HEOPraHUYECKHUX
BEIIIECTB;

MPUMEHSThL OCHOBHBIC OIEpPAllUd MBICIUTEIIBHON JESATEILHOCTH — aHalIu3 WU
CUHTE3, CpaBHEHHE, O0OOOIIEHUE, CUCTEMATHU3allUI0, BBIABICHUE MPUUYUHHO-
CJIIEJICTBEHHBIX CBS3€U — ISl U3yYEHHUsI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIINM,
€CTECTBEHHO-HAyYHbICE METOJbI  TO3HAHWS — HaAONIOZIeHHWEe, HW3MEpEeHue,
MOJICTUPOBAHUE, IKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosmmuecTBo 4acoB
Ne HaunmeHnoBaHue pa3jenoB U TeM DJieKTpoHHbIe (HU(ppoBLIE)
n/n NPOrpaMMbl Bcero Kogl TPOTLHbIC IpakTHyeckue padorsl  00pa3oBaTelbHbIE PECYPCHI
padoThI
Paspea 1. IleppoHayanbHble XUMHYECKHUE NIOHATHUS
11 Xumust — BakHas 00JIACTh ECTECTBO3ZHAHMUS 5 2 bubmuoreka [TOK
' Y IPAKTUYECKOH JeITeIbHOCTU YelIOBEKa https://m.edsoo.ru/7f41837c

bubnnorexa [JOK

1.2 BemectBa 1 xuMuueckue peakuuu 15 1 https://m.eds00.ru/7f41837¢

Hroro mo paznmery 20

Pasnea 2. BaxkHeliluue npeacTaBuTe 1M HEOPraHMYECKHMX BelllecTB
bubnnorexa [IOK

2.1 Boznyx. Kucnopog. [Tonsitue 06 okcugax 6 https://m.edso0.ru/7f41837¢
bubnnorexa [JOK

2.2 Bopopon.ITonsiTue o KHCIOTaxX M COMSIX 8 1 https://m.edso0.ru/7f41837¢
bubarorexa [TOK

2.3 Bona. PactBopsr. [TorsiTHE 00 OCHOBaHUSX 5 1 1 https://m.edso0.ru/7f41837¢

24 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 11 1 1 Bubmmorexa [IOK

) COEIMHEHUN https://m.edsoo.ru/7f41837c
Hroro mo paznmery 30

Pasnen 3. Ilepuoauyeckuii 3akon u lepuoauyeckas cucrema xumudeckux 3aeMmeHToB . M. MenaeneeBa. CTpoenne aToMoB. XUMHUYECKAasl CBSI3b.

OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN
Ilepuonuueckuii 3axkon u [lepuognueckas

3.1 cHCTeMa XUMHYEeCKuX 351eMeHToB JI. K. 7
MenpeneeBa. CTpoeHue atoma

Bbubmorexa [IOK
https://m.edsoo.ru/7f41837c¢

3.2 Xumuueckas cBsizb. OKUCIUTENHHO- 8 1 bubanorexa [IOK
' BOCCTAHOBHUTECIILHBIC PEAKIHH https://m.edsoo.ru/7f41837c
bubanorexa [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMst 3 bubsmorexa LIOK
p p https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I10 68 4 5

IMPOI'PAMME



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

KoanuecTBo yacoB

Ne HanmenoBaHnme pa3aesioB H TeM NPOrpaMMbl K JJCKTPOHHEIE (1HPPOBLIE)
n/n P porp Bcero OHTPOJLHBIE IpakTu4ecKkue paboTbl o0pa3oBaTe/bHBIC PecypcChl
padoThI
Pasnea 1. BemecTBo U XuMHUYeCKHe peaKkUuu
11 [ToBTOpenue u yriyOieHne 3HaHU OCHOBHBIX 5 1 Bubnunorexa [JOK
' pasiesioB Kypca 8 kimacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX PEAKITHIA 4 bubmmorexa LIOK
' P peartt https://m.edsoo.ru/7f41a636
13 DNEKTPOAUTHYECKAS AUCCOLUALMS. XUMUIECKUE 8 1 1 Bubnmoreka [JOK
' peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazgeny 17
Pazgen 2. HeMeTasibl M MX COeTUHEHHUS
21 OO61as XxapakTepUCTHKAa XUMUYIECKHX 31eMeHTOB VIIA- 4 1 Bubnuorexa [IOK
' rpymmsl. ['anmoreHst https://m.edsoo.ru/7f41a636
29 OO01as xapakTepUCTHKAa XUMUYIECKHUX 1eMeHTOB VIA- 6 Bubmmorexa [IOK
' rpymubl. Cepa u e€ coeiMHeHuUs https://m.edsoo.ru/7f41a636
23 OO01mas xapakTepUCTHKA XUMUICCKHUX 3JIeMeHTOB V A- 7 1 Bubmmorexa [IOK
' rpymibl. A30T, hochop U X COeUHEHNUS https://m.edsoo.ru/7f41a636
24 OO61ast XapakTepUCTHKA XUMUYIECKHUX 31eMeHTOB [V A- 8 1 5 Bubnmorexa ITOK
' Tpymmsl. YTIIEpoa M KPEMHHH U UX COCANHEHHS https://m.edsoo.ru/7f41a636
Hroro mo paznmery 25
Paznen 3. Mera/iIbl M1 UX COeTUHEHHUS
. bubnuoreka [JOK
3.1 Obumwe cRoicTsa MeTalIoR 4 https://m.edsoo.ru/7f41a636
N bubnmoreka [JOK
3.2 Bakueiiimne MeTauibl 1 UX COCIAMHEHUS 16 1 2 https://m.edso0.ru/7f41a636
Hroro no paszneny 20
Pazgen 4. Xumusi u oKpyzkaomas cpeja
4.1 BemecTBa u MmaTepuaisl B )KHU3HU YellOBEKa 3 bubmmorexa [IOK
' H P https://m.edsoo.ru/7f41a636
HWroro o pazneny 3
PesepBHOe Bpems 3 bubmorexa [1OK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME 68 4 7



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
KoanuyecTBo yacos DJIeKTPOHHbBIE

Ne Hara uudgpoBbie

n/n Tema ypoka Bcero Konrpoapurie Iparkruueckue u3ydeHusi o0pa3oBaTeIbHbIE

padoTbI padoThbI pecypebi

1 [Ipenmer xumun. Posb XumMuu B KU3HH 1 bubnuoreka [IOK
yejioBeka. Tejia u BemecTBa 03.09.2024 ' https://m.edsoo.ru/ff0d210c

2 IToHsTHE 0O METOMAX MO3HAHUS B XUMHUH 1 Brommozexa [IOK

06.09.2024  https://m.edsoo.ru/ff0d227e
[TpakTudeckas padora Ne 1 «IIpaBmia paboTsl Bu6morexa LIOK

3 B 1a00paTopuu i NPUEMbI 0OpaILeHH ¢ 1 10.09.2024  https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTOBAHUEM o — '

4 YucTteie BemecTBa U cMecH. CriocoOb! 1 bu6mmoreka [JOK
pazzieneHust cMecen 12.09.2024  https://m.edsoo.ru/ff0d26ca
[TpakTuueckast pabota Ne 2 «Paznenenue BuGmiorexa LIOK

5 cMecei (Ha mpuMepe OYMCTKH TTOBAPSHHON 1 17.09.2024  https://m.edsoo.ru/ff0d28c8
COJIH)» o I '

6 ATOMBI 1 MOJIEKYJTBI 1 brbmiorexa [JOK

20.09.2024  https://m.edsoo.ru/ff0d2a6¢c

7 XHUMHUYECKHUE DJIEMEHTHI. 3HaKH (CUMBOJIBI) 1 bu6mmoreka [IOK
XHUMUYECKHX DJIEMEHTOB 24.09.2024 | https://m.edsoo.ru/ff0d2be8

8 [TpocThie 1 CIIOKHBIE BEIIECTBA 1 Eubmorexa LIOK

27.09.2024 | https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 bubmiorexa HOK

01.10.2024 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIECTB. BuGmorexa LOK

10  Xwumwueckas ¢popmyna. BageHTHOCTH aTOMOB 1 04.10.2024  https://m.edsoo.ru/f0d2eae
XAMHYECKHUX JICMCHTOB o — '

11 OtHOcCuTeNbHAs aTOMHAs Macca. 1 bubnnoreka [HOK
OTHOCUTENBbHAs MOJIEKYJISIPHAsI Macca 08.10.2024  https://m.edsoo.ru/ff0d323c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

MaccoBas J0JIA XUMHYCCKOI'O 3JICMCHTA B

bubmuoreka [JOK

12 COEIMHEHUH 11.10.2024  https://m.edsoo.ru/ff0d350c
13 Komnuecto BemecrBa. Monb. MossipHast bubnunoreka HOK
Macca 15.10.2024 | https://m.edsoo.ru/ff0d5230
14 ®usnuecKkue 1 XUMUYECKHUE SIBJICHUS. bubnmoreka [JOK
XuMHuuecKasi peakius 18.10.2024  https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBus NPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX peaKIui 22.10.2024 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnnoreka [JOK
XUMHYECKUE YpaBHEHUS 25.10.2024 https://m.edsoo.ru/ff0d3b88
17 Boruncnenus KonuyecTBa, MacChl BEIECTBA 110 bubmmoreka [JOK
YPaBHEHUSAM XUMHUYECKUX pPEaKIUi 05.11.2024 https://m.edsoo.ru/ff0d5708
P — Bu6miorera LIOK
. s ’ H ’ 08.11.2024 https://m.edsoo.ru/ff0d3f34
obmMmeHa)
19 M. B. JIoMOHOCOB — y4E€HBIA-IHITUKIIONEIUCT. bubnunoreka [JOK
O06o01IeHre u crucTeMaTu3alus 3HaHu| 12.11.2024 ' https://m.edsoo.ru/ff0d40c4
20 Konrtponsnas padora Nel mo teme «Bemecta bubnnoreka [JOK
U XUMUYECKUE PEAKIIUI) 15.11.2024 | https://m.edsoo.ru/ff0d4290
B — . .
2L Knenopon— snewern n noctos nemecrao Bubmnoexa LIOK
O T P HHECTBO- 19.11.2024  https://m.edsoo.ru/ff0d448e
® .
22 xncnopona (pearcumn owicreru, ropere) u6morera LIOK
POl 1 » TP ' 22.11.2024 https://m.edsoo.ru/ff0d4614
[TonsiTre 06 okcugax
23 abopsropi » mpowemOC u6morera LIOK
patob P ' 26.11.2024  https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
T o .
o |k s e oo, o 10K
’ 29.11.2024  https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEaAKIIUIX
25 | TomnuBo (HedTh, yrojab U METaH). bubnuoreka [IOK



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
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3arpsi3HEHHE BO3IyXa, CIIOCOOBI €ro 03.12.2024  https://m.edsoo.ru/ff0d4c4a
IPEIOTBPAIIICHHS
11 0
26 | dhongasnne nooGmpemss trenopora BuGnorexa LIOK
v onp poad, 06.12.2024 | https://m.edsoo.ru/ff0d4ae2
U3YYCHHUE €T0 CBOWCTBY

27 Boxopon — 351eMeHT U IPOCTOE BELIECTBO. bubnuoreka [IOK
Haxoxnenue B mpupoie 10.12.2024 | https://m.edsoo.ru/ff0d4dd0

28 ®du3nyecKue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
Boziopoja. [Ipumenenue Bogopoaa 13.12.2024 | https://m.edsoo.ru/ff0d4dd0

29 [ToHsTHE O KUCIIOTAX U COJISIX bubumorexa [IOK

17.12.2024 | https://m.edsoo.ru/ff0d50d2

30 Crioco0sbI MoTy4eHHs BOAOPOIa B bubnnoreka [JOK
nabopaTopuu 20.12.2024 | https://m.edsoo.ru/ff0d4dd0
IT 3] 04

31 | lonpremnse n sabapertte onopon BuGanorexa LIOK

7 oIp AOpoa, 24.12.2024 | https://m.edsoo.ru/f0d4f42
W3YYEHHE €r0 CBOMCTB)
. ; bubnuoteka [JOK

32 Mospueiii 00ném rasos. 3axon ABorazpo 27.12.2024  https://m.edsoo.ru/ff0d542e
Brrunciienns 00béMa, KOJIHYECTBA BEIECTBA

33 ra3a 1o ero u3BeCTHOMY KOJIMUYECTBY BEIIECTBA Bubmioreka IJOK

. 31.12.2024  https://m.edsoo.ru/ff0d55a0
WK 00bEMY
B .

oo | o ol e e Busorea 0K
peard o 10.01.2025 | https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH ra30B

35 dusnyeckue 1 XUMUYECKHE CBOMCTBA BOJIbI bubmioreka LJOK

14.01.2025 https://m.edsoo.ru/ff0d587a
. bubmuorexa [JOK
36 Cocras ocrosanuii. Ilomiie 06 unpiKatopax 17.01.2025  https://m.edsoo.ru/ff0d59e2
37 | movsenmasnme pacTaop. Mactosis nons BuGmorexa LIOK
m PavTBOPEL A 21.01.2025  https://m.eds00.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
38  Ilpaktuueckas pabota Ne 5 mo Teme bubnmoreka [JOK
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«[IpuroroBienue pacTBOPOB C ONpPeAEIEHHOM
MacCOBOH J0JIEN PACTBOPEHHOIO BEIIECTBA»

24.01.2025

https://m.edsoo.ru/ff0d5eba

39 KonTtponpnas padora Ne2 o reme «Kucnopon. bubnuoreka [IOK
Bonopoa. Boga» 28.01.2025 | https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccuUKaIus, bubmuoreka [JOK
HOMEHKJIaTypa 31.01.2025 https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XMuMHYECKHUE CBOMCTBA
41 KI/ICJIy(;lTHLIX OCHOBHBIX ¥ aM(pOTEPHBIX bubmmorexa LIOK
’ 04.02.2025  https://m.edsoo.ru/ffod664e
OKCHJIOB
42 OcHoBaHWMsI: COCTaB, Kiaccudukams, bu6mmoreka [IOK
HOMEHKJIATypa 07.02.2025 https://m.edsoo.ru/ff0d67ca
43 [TonyueHne n XuMU4eCKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUM 11.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kitaccudukanms, bu6mmorexa [IOK
HOMEHKJIaTypa 14.02.2025  https://m.edsoo.ru/ffOdfee2
45  TlomyuyeHue U XMMHYECKHE CBOICTBA KUCIIOT bubmiorexa LIOK
18.02.2025  https://m.edsoo.ru/ffOdfee2
16 Conu (cpenHue): HOMEHKIATypa, COCOObI bubnuoteka [JOK
MOJIyYEHUs, XUMUYECKUE CBOWCTBA 21.02.2025 https://m.edsoo.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue
47 SKCHEPUMEHTAIBHBIX 33/]a4 110 TEME bubnunorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUUECKHIX 25.02.2025  https://m.edsoo.ru/00ad9b7c
COEMHEHUIN»
48 ['eneTndeckas CBA3b MEXKIY KJIaCCaMH bubnmoreka [JOK
HEOPraHUYECKUX COCAMHEHUI 28.02.2025  https://m.edsoo.ru/00ad9a50
. bu6mmoreka [IOK
49 | OGobmierue 1 cuCTEMATH3AIMS SHAHNH 04.03.2025 ' https://m.edsoo.ru/00ad9cb2
50 KonTponbhas padota Ne3 no teme "OcHOBHbIE bubnuoreka [IOK
KJIACChl HEOPraHUYECKUX COCTMHEHUM" 07.03.2025  https://m.edsoo.ru/00ad9ela
ot [TepBbie MOMBITKY KIIACCUPUKAITUU Butmorexa LIOK
XUMHUYECKHX 31ieMeHToB. [loHsTHE O Tpymax

CXOJHBIX 3JICMCHTOB

11.03.2025

https://m.edsoo.ru/00ad9ffa
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Ilepuonnueckuii 3akon u [lepronuueckas

bubmuorexa [JOK
52 CHCTeMa XHMHECKHX 91eMeHTOB /1. . 14.03.2025  https://m.edsoo.ru/00ada52c
Meupeneena
53 [Tepuonpl, rpymIbl, TOATPYIIITHI Bubmzorexa LIOK
’ ’ 18.03.2025 | https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnnoreka [HOK
H3oTtonsl 21.03.2025 | https://m.edsoo.ru/00ada342
CTpoeHHne DIEKTPOHHBIX 000JI0UEK aTO
55 3JIepMeHTOB Hepn%nnqecxoﬁ CHUCTEMBI Il\[/l OIfI brbmoreka [JOK
T 01.04.2025 | https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTepuCcTUKa XUMUYECKOTO 31
56 eropnonoi(eﬂmo B Hepnoanqecxogl\fzillzﬁgg Bubmzorexa LIOK
04.04.2025 | https://m.edsoo.ru/00ada824
JI. 1. Menneneea
3Hauenne [lepuoandeckoro 3akoHa
57 pa3BUTHS HayII)(I/I I/III MPaKTUKHU IIE II/{I - bubmiorexa HOK
.. AN 08.04.2025 | https://m.edsoo.ru/00ada96e
MCHHGHGGB — yT-IeHI)II/I, nmegaror u Fpa)KI[aHI/IH
DIIEKTPOOTPULIATEIHLHOCTH AaTOMO
58 XI/IMI/I‘{r;CKI/II))( ;IJ'ICMCHTOB/ Bcepfcfnﬁcxaﬂ bubmnorexa IOK
11.04.2025 | https://m.edsoo.ru/00adaab8
IpoBepoyHas paborta
bu6mmoreka [JOK
59 Honras xumieckas CBAsk 15.04.2025 | https://m.edsoo.ru/00adac34
bu6mmoreka [IOK
60 KoBanenTras noaspras XuMHHECKas CBi3h 18.04.2025 | https://m.edsoo.ru/00adaab8
61 KoBaneHTHast HemonsipHasi XUMUYECKas CBS3b bubmnorexa LIOK
22.04.2025 | https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 Crenens, okucienns 25.04.2025 | https://m.edsoo.ru/00adae28
63 OKHCTUTENbHO-BOCCTAHOBUTEIBHBIC PEAKITHH bubmnorexa LIOK
29.04.2025 | https://m.edsoo0.ru/00adb076
bubmuorexa [JOK
64 OKHCIUTENH 1 BOCCTAHOBHTE M 30.04.2025 | https://m.edsoo0.ru/00adb076
65  KonrpomnbHas pabora Ne4 o teme «CtpoeHue bubnmoreka [JOK
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aroma. XMMHYECKas CBSI3b)» 06.05.2025 https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O60011€HNE U 1 bubnmoreka [JOK

CHCTEMAaTU3alMs 3HAaHUI 08.05.2025  https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O6o0mIeHNE 1 1 bubnuoreka [IOK

CUCTEeMAaTH3aIusA 3HaHUI 13.05.2025  https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O60011€HNE U 1 bubnmoreka [JOK

CHCTEeMAaTU3alMs 3HaHUI 16.05.2025 | https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KVIACC

KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudposeie
n/n Tema ypoka Bceero K06H TPOTLHBIE HpﬁaKanecRue U3yuyeHusi 00pa3oBaTesibHbIE
padoThI padoThI pecypesi
II i B!
||t s s | Busmorsa 101
T 04.09.2024  https://m.edsoo.ru/00adb59e
Menneneena
R ———— ) Bubmiorexa LIOK
PERRETP 06.09.2024  https://m.eds00.ru/00adb6b6
10504 (i (0):!

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnnoreka [JOK
HEOPTraHWYECKUX BEIIECTB 11.09.2024 https://m.edsoo.ru/00adb7e2

4 Busl xuMuyeckoil CBSA3U U TUIIbI 1 bubmuoreka [JOK
KPUCTAITIMYECKUX PEIIETOK 13.09.2024 | https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o treme

5 «IloBTOpEHUE U yriyOaeHue 3HaHui 1 1 18.09.2024
OCHOBHBIX Pa3ZeiIoB Kypca 8 kiacca»

6 Knaccugukaius XuMUuecKux peakuui mno 1 bubnnorexka [JOK
Pa3IMYHBIM TIPU3HAKAM 20.09.2024  https://m.edsoo.ru/00adbcb0
I1 i .

;| s oot pen, | BuGorsa 101

P 25.09.2024  https://m.edsoo.ru/00adbe9a
peakuusax
[ToHsiTE O XUMUYECKOM PaBHOBECHHU.

8 DakTOpBI, BIUAIOIINE HA CKOPOCTh 1 bubnnoreka [JOK
XUMHUYECKON peaKIMU U TOJI0KEHUE 27.09.2024 https://m.edsoo.ru/00adc28c
XUMHYECKOTO PABHOBECHUS

9 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE 1 bubnuorexa [IOK
peakiuu 02.10.2024 | https://m.edsoo.ru/00adcade

10 Teopus 2IEKTPOIIUTUYECKON JUCCOLMALIUH. 1 bubnuoreka [IOK
CunpHbIe U cliabble JIEKTPOIUTHI 04.10.2024  https://m.edsoo.ru/00adcd68
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https://m.edsoo.ru/00adb6b6
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bubmuoreka [JOK

11 Mounbie ypasieHus peaxiii 09.10.2024  https://m.edsoo.ru/00add448
X o .
o | e ek Busorea 10K
bea . 11.10.2024 ' https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUICCKOU TUCCOITUAITUT
X . .
13 npexcrantenni 06 HnexrponTIGEKOf BuGnorexa LIOK
b P 16.10.2024  https://m.eds00.ru/00add8b2
JTUCCOLIAAITIT
14 [TonsiTHEe O THIPOIU3E COICH bubmnorexa LIOK
18.10.2024  https://m.edsoo.ru/00add9d4
N bubmuorexa [JOK
15 OGobmenue u chCTeMATH3AIMS SHAHMIA 23.10.2024 https://m.edsoo.ru/00addd12
16 [TpakTuueckas padota Ne 1. «Pemenue bubnuorexa [JOK
HKCIIEPUMEHTAIIBHBIX 33729 25.10.2024  https://m.edsoo.ru/00addbfa
KontponbHas padota Ne2
17 <<3JIEII:<)TIJ)I(I))JII{H;{I/EIeCKTaﬂ ﬂ;cg(())uTI/Ieell\fleHﬂ Bubumorexa [IOK
! 06.11.2024 https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B paCTBOPAX)
18 OO6m1as XxapakTepuCTHKa rajJoreHoB. bubnmnorexa [JOK
XHMHYECKUE CBOWCTBA HA IIPUMEPE XJI0pa 08.11.2024 https://m.edsoo.ru/00addfe2
X .C
19 xuurucere csofiersa, nonyuetie BuGmiorexa LIOK
> OV ’ 13.11.2024  https://m.edsoo.ru/00ade104
MPUMEHEHUE
IT 6ora Ne 2
20 <<§2JI§;I1{{23;?201?;H0()T§ KHCH(I)I”I?B;F eplliifquHe bubmorexa LIOK
. T ’ 15.11.2024 ' https://m.edsoo.ru/00ade348
e€ CBOWCTB»
B
| o menn e Busorea 0K
P ’ P A 20.11.2024  https://m.edsoo.ru/00ade488
M30BITKE
29 OO0mas xapakTepucTuka 3J1eMeHTOB VIA- bubnmnoreka [JOK
TPYIIIIbI 22.11.2024 https://m.edsoo.ru/00ade64a
23 AIOTponHBIE MOIU(UKAIINH CEPHI. bubnnoreka [HOK
Haxoxnenue cepbl U €€ COETMHEHUH B 27.11.2024  https://m.edsoo.ru/00ade64a
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npupojae. XuMUYECKHE CBOMCTBA CEPhI

CepoBoaopo, ctpoenue, pusndeckue u

bubmuorexa [JOK

24 XMMHYECKHE CBOMCTBA 29.11.2024  https://m.edso0.ru/00ade802
25 gﬁgﬁgzzzssb; )S/I?\EI);I{I?:CI;I:IZH:;(?I;ICTBa buGmnorexa LIOK
’ 04.12.2024 | https://m.edsoo.ru/00adea28
NpUMEHEHHE
XUMHUUECKUE PEaKIIH, JIeKAIIe B OCHOBE

2% MPOMBIIIIEHHOTO CII0C00a MOJTy4eHus bubnuorexa [JOK
CEPHOM KUCIOTHI. XUMUYECKOE 3arpsi3HEHNE 06.12.2024  https://m.edsoo.ru/00adec8a
OKpY’Karollel cpeibl COeAMHEHUSIMU CEPBI

27 Brrunciienue MaccoBoil 401U BBIXOJ1a bubmuorexa [JOK
IPOAYKTA PeaKuu 11.12.2024 ' https://m.edsoo.ru/00adec8a
OO0w1ast xapakTepucTHKa 31eMeHTOB VA-

28 rpynmsl. A30T, paCIpOCTPAHEHUE B bubnnoreka [JOK
npupoze, Gu3nYecKue 1 XUMUYECKHe 13.12.2024 | https://m.edsoo.ru/00adeea6
CBOMCTBA

29 AMMHak, ero Gpu3NUecKue 1 XUMHYECKUE bubnuoreka [IOK
CBOICTBA, MTOJIyYEHNE U IPUMEHEHUE 18.12.2024 | https://m.edsoo.ru/00adf004
IT 03

30 lonyuenme avwmtaca, msysee o Bucmorexa LIOK

e Sk 20.12.2024  https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KuC0Ta, € pusnueckue u bubnnorexka [JOK
XUMHYECKHE CBOMCTBA 25.12.2024  https://m.edso0.ru/00adf306
Hcronp30BaHNe HATPATOB U COJIEH aMMOHUS

30 B Ka4eCTBE MUHEPAJIBHBIX YIOOpPEHUH. bubnuorexa [IOK
XUMHYECKOE 3arpsi3HEHUE OKpYKarolen 27.12.2024 https://m.edsoo.ru/00adf518
Cpeibl COeIMHEHUSIMH a30Ta
o .0 V

33 KH(Z:?())(;I; (b;;:;l{]e(}:)}?;? SIP;H(NH/B:QC%’;‘;@()FHE"[ bubmorexa LIOK

L 08.01.2025  https://m.edsoo.ru/00adf68a
CBOWCTBA, OJyYCHHE

34 Hcnons3oBanue ¢pocdaToB B KauecTBE bubnmoreka [JOK

MHUHEpAJIbHBIX YI0OpeHMi. 3arpsi3HeHne 10.01.2025 | https://m.edsoo.ru/00adfc20
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MIPUPOHON cpenbl pochaTamu

Yraepon, pacnpocTpaHEeHUE B IPUPOJIE,

bubmuorexa [JOK

35 bu3HYECKre 1 XUMUIECKHIE CBOHCTBA 15.01.2025 = https://m.edsoo.ru/00adfd9c
Oxcuipl yraepona, ux pu3ndeckue u
36 XUMUYECKHUE CBOMCTBA. DKOJIOTMYECKUE bubnmoreka [JOK
poOJIEMBbI, CBSI3aHHBIE C OKCUJIOM YTJIEpOa 17.01.2025  https://m.edsoo.ru/00adfebe
(V)
37 VYronbHast KUCI0Ta U €€ CoNu bubmorexa LJOK
22.01.2025 https://m.edsoo.ru/00ae006¢
[pa eckast pabora Ne 4 o Teme
38 "rI[)OJI':;E:HI/II; };;FJP;GKHZHOFO rlz;aT "’ Buommozexa [IOK
) " 24.01.2025 | https://m.edsoo.ru/00ae027e
KauecTBenHnas peakmusi Ha KapOOHAT-HOH
[TepBoHavanbHbIe OHATHS 00
39 OpIPaHI/I‘IGCKI/IX BEIIECTBAX KaK O Buommozexa [IOK
29.01.2025  https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTIepoaa
40 Kpemuuii u ero coenHeHus bubmorexa LIOK
31.01.2025  https://m.edsoo.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenune
a1 JKCIIEPUMEHTAJBHBIX 33/1a4 110 TEME bubnuoteka [JOK
«BaxHeimme HeMeTalIbl U UX 05.02.2025 | https://m.edsoo.ru/00ae0bf2
COCTUHEHUS
K 6ota Ne3
o | e e e o Busmorea 101
07.02.2025 | https://m.edsoo.ru/00ae0el8
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
43 3JIEMEHTOB — METAJUIOB. MeTainueckas bubnuotexa [JOK
CBSA3b M METAJNINYECKasi KPUCTAJUINUECKAS 12.02.2025 | https://m.edsoo.ru/00ae103e
pemrérka. GU3nUYECKre CBOWCTBA METAIIIIOB
X i .
P P P 14.02.2025 ' https://m.edsoo.ru/00ae1156
METAJIJIOB
45 OO0mmue criocoObl MOTYyYeHUS] METAILIOB. bubmuorexa [JOK
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CmiaBel. Berauciienus mo YpaBHCHUAM
XUMHUYCCKHUX peaxunﬁ, €CJIM OJMH U3
PE€arcHTOB COACPKUT IMTPUMECHU

19.02.2025

https://m.edsoo.ru/00ael1156

46 [TonsiTHE O KOPPO3UU METAJLIOB buGmnorexa LIOK
21.02.2025  https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 Llenouneie meras! 26.02.2025 | https://m.edsoo.ru/00ae14b2
48 Oxcuipl ¥ TUIPOKCH/IBI HATPUS U Kallus bubnmorexa LIOK
28.02.2025 https://m.edsoo.ru/00ae14b2
49 [I{erouHO3EMENBHBIE METAIUIBI — KAJIbLUN U bubnnorexa [HOK
MarHui 05.03.2025 | https://m.edsoo.ru/00ael5e8
50 Baxneiime coeIMHEHUS KaTbIIUS brbmoreka [JOK
07.03.2025 | https://m.edsoo.ru/00ael15e8
51 O060011IeHNE U CUCTEMATU3AIUs 3HAHUN 12 03.2025
52 KécTkocTh BOJBI M CLIOCOOBI €€ YCTpaHEHUs bubmorexa LIOK
14.03.2025 https://m.eds00.ru/00ae1886
IT 06
53| "eeroors somstnwerOms 66 BuGmiorexa LIOK
" a A 19.03.2025 https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
. bu6mmoreka [JOK
>4 Amoumii 21.03.2025 | https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHJIA U bubnnoreka [JOK
TUAPOKCHIA 02.04.2025 | https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Keneso 04.04.2025 | https://m.edsoo.ru/00ae1d86
57 Oxcunsl, ruapokcuabl u conu xxenesa (1) u bubnuotexa [JOK
xenesa (1) 09.04.2025 | https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U CUCTEeMaTH3aIis 3HAHUH 11.04.2025
59 [IpakTuueckas padora Ne 7. Pemenue bubnuoreka [IOK
JSKCTIEPUMEHTAIIBHBIX 3a]1a4 110 TEME 16.04.2025 | https://m.edsoo.ru/00ae3de8
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«Baxnenmuye MeTaIbl U UX COCIUHCHUA»

Beruucnenus no ypaBHEHUSIM XMMHYECKHX
peaKLui, eciii OVH U3 PEarcHTOB JaH B

bubmuoreka [JOK

60 gi?:g:;eﬁﬁﬁ ;Ziiﬂff; Egj?riiiona 1 18.04.2025  https://m.edso00.ru/00ae1750
MIPOJIYKTa PEaKIIUH
61 O0001IeHEe U CHCTEMATH3aLHs 3HAHUI 1 93.04.2025
62 KonTponsHas padora Ne4 1o Teme 1
«Baxuelnre Metasuibl 1 UX COSIUHEHUI» 25.04.2025
63 BemectBa 1 maTepuainbl B IOBCEIHEBHOM 1 bu6mmoreka [IOK
JKM3HH YeJI0BEeKa 30.04.2025  https://m.edsoo.ru/00ae3f50
64 XHUMHUECKOE 3arpsA3HEHUE OKPYKAIOILIEH 1 bubnuorexa [JOK
cpenbl 03.05.2025 | https://m.edsoo.ru/00ae4270
65 Ponb xumMuu B penieHnH 3K0JI0rH4eCKUX 1 bubnuoreka [IOK
npobieM 07.05.2025 https://m.edsoo.ru/00ae4270
66 PesepBHslit ypok. O60011eHNE U 1 bubmmoreka [JOK
CHCTEMAaTU3alMs 3HaHUH 10.05.2025 ' https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cHCTeMaTH3amus 3HaHUH 14.05.2025 | https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001eHuEe U 1 bubnuoreka [IOK
CHCTEMAaTU3alMs 3HaHUH 16.05.2025 | https://m.edsoo.ru/00ad9ch?2
OBILIEE KOJIMYECTBO HACOB I10 68
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O NIPOLECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» Xumusi: 8- kiacc: 0a30Bbli YPOBEHb: YUCOHUK; S-€ U3aHUE,
nepepabotanHoe, 8 kinacc/ 'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.
Axk1monepHoe obmectBo «M3narensctBo «lIpocBeienue»

» Xumus: 9-i knacc: 6a30BbIi YPOBEHb: YUECOHUK; 5-€ U3aHUE,
nepepabotanHoe, 9 knacc/ 'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBerienue»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJISA

1. Xumus. 8 kinacc. Yuebnuk (aBropst O. C. I'abpuensu, U. I'. Octpoymos, C.
A. CnagkoB).

2. Metonunueckoe nocodue. 8 kiacc (aBropel O. C. 'abpuenss, U. I
Octpoymos, 1. B. AkcéHoBa).

3. IIporpamma kypca xumuu 115t 8—9 Ki1accoB 0011e00pa30BaTEIbHBIX
yupexzaenuii (aBtopsl O. C.

["abpuensn, C. A. Cnaakos).

4. Pabouas Tetpanp. 8 kinacc (aBropsl O. C. ['abpuensn, C. A. Crnaakos).
5. Terpanb 115 1a0OPATOPHBIX OIMBITOB M MPAKTHUECKUX PadOT. 8 Kiacc
(aBTopwr O. C. I'abpuensn, U. B.

Axkcénona, U. I'. OctpoymoB).

6. XuMus B TeCTax, 3aja4ax u ynpaxkHenusax. 8 kiacc (aBropsl O. C.
["abpuensn, U. B. Tpury6uax).

7.

DnekTpoHHast popMa yueOHUKA.

IMUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HMHTEPHET

1. Poccuiickas anekTpoHHas 1mikodia. - https://resh.edu.ru/

2. "Anxumuk" - http:/alhimik.ru

3. Kypnan «Xumus u xu3Hb»io - https://hij.ru/

4. [TombopHa nuTepatypsl o xumuuio - http://c-books.narod.ru/

5. Kypuan " 1 centsops" - https://1sept.ru/

6. Uudoypoxk - https://iu.ru/video-lessons

7. COOpHUK cTaTel 0 XUMHUYECKUX IJIEMEHTAX, WILTIOCTPUPOBAHHBIN
onucaHueM sKcrepuMeHToB. http://www.periodictable.ru



		2024-09-24T13:26:54+0500
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА №7" МУНИЦИПАЛЬНОГО ОБРАЗОВАНИЯ "ГОРОД БУГУРУСЛАН"
	Я являюсь автором этого документа




