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[TOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yibTaTaM OCBOEHHUSI OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalnbHOl padoueil MNporpaMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranmu3aiusx Poccuiickoit deneparuu.

[Iporpamma 1mo Xxumuu Oa€T MPEACTABICHHE O LENAX, OOIIEH CTpaTeruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOMIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiep KaHue,
MpeaycMaTpPUBAET pacIpelelieHue €ro Mo KiaccaM M CTPYKTYpUPOBAaHHE IO
pazienaM M TeMaM MpPOrpaMMbl O XHMHUH, OINpPEIETseT KOJUYECTBEHHBIC U
KaueCTBEHHbIE XapaKTEPUCTUKHU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEIOBATEIHHOCTD U3YyUEHUS XUMUU C YUYETOM MEXKIPEIMETHBIX

U BHYTPHUIPEIMETHBIX CBSI3€H, JIOTUKH Y4e€OHOro Mpollecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
IporpamMMbl Ha YPOBHE OCHOBHOT'O OOIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yibTaTamM 00y4YeHUsI XMMUU Ha YPOBHE LieJiel U3yueHHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIBLHOM JEATENbHOCTU OOYYalolerocs IO OCBOCHHIO
y4e0HOTO CoIepKaHUs.

3HaHUWE XUMHUH CIY>KUT OCHOBOU it (OPMUPOBAHMS MUPOBO33PEHUS
oOyyJaroierocs, ero MpeACTaBICHUN O MaTEPUATBLHOM E€IWHCTBE MHUPA, BAXKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BELIECTB B IMPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, YHEPreTHYECKOM,
MUIIEBOM U 9KOJIOTUYECKON O€30MacCHOCTH, MPOOIIEM 3IpaBOOXPAaHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peali3allid  BO3MOXKHOCTEH  JIJIT  CaMOpPa3BUTHUSIU
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
OOy4YaromMXcs, HABBIKOB HX CaMOCTOSITEIBHOW Y4eOHOM  JIESITENbHOCTH,
AKCIEPUMEHTAIIbHBIX M HCCJICIOBATEIBCKUX YMEHUM, HEOOXOIUMBIX KaKB
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOU IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SBJISETCS OTBETCTBECHHBIM
ATAroM B JOPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYarOImMnXCs;

criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUSI K €CTECTBEHHO-
-HAYYHBIM 3HAHUSM, K IPUPOJIC, K YEIIOBEKY, BHOCUT CBOW BKJIQ/ B IKOJIOTHYECKOE
oOpa3oBaHHe 00Yy4AIOIINXCS.

JlanHble HampaBlieHUS B OOYYEHMHM XUMHUHM OOECIEUHMBAIOTCSA CIEIIM(PUKON
collepKaHUsl  y4eOHOTO  MpeAMeTa, KOTOPBIM  SBIAETCS  TEAarorMYecKH



alaliTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HayKH XMMHUH Ha OINpeleIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOIO 001ero 00pa3oBaHUsI OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMBbl NEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX ITOHSATHI
OpraHU4eCKON XMMHH.

CrpykTypa coaepkKaHHsl NPOrpaMMbl IO XUMHUHM CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOr0 nmoaxoaa K €€ u3ydeHuro. Coaep:kaHue CKIaIbIBa€TCd U3 CHUCTEMBI
MOHATHM O XUMHAYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO€ 53TH CHUCTEMBI CTPYKTYpPHO OPraHHM30BaHbl IO MPUHLHILY
ITOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NMPEICTABICHUN
Pa3HOro YpOBHS:

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

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

— YYEHHS O CTPOCHHUM aTOMa U XUMHUYECKOH CBS3H;

— TMpEeACTaBICHUH 00 DBIEKTPOIUTHYECKON JIMCCOLMALMM  BEUIECTBB
pacTBoOpax.

TeopeTndyeckue 3HaHHWS PACCMATPUBAIOTCA HA OCHOBE OMIMPUYECKU
MOJIyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOIO
YPOBHSL K JpYromy, BBINOJHAS (YHKUUM OOBSICHEHHS U IPOTHO3UPOBAHUSA
CBOMCTB, CTPOCHHSI U BO3MOXXHOCTEH IPAKTUYECKOIO NMPUMEHEHHUS U TOJYyYECHUS
M3y4aeMBbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEACTABIICHNAS] O XUMHYECKON COCTABIISIOIIEH HAyYHOW KapTUHBI MUpPa B JIOTHKE
€€ CUCTEMHOW NMPUPObI, IEHHOCTHOTO OTHOIIECHHS K HAYYHOMY 3HAHUIO

¥ METOJaM IMO3HaHUs B HayKe. M3yueHne XuMum npoucxXoauT

C TMpPUBJICUEHUEM 3HAHUM W3 paHee HU3YYEHHbIX Y4YEOHBIX MPEIMETOB:
«Oxpyxatomuii Mupy, «buomnorus. 5—7 knacce» u «dusmuka. 7 Kimacey.

[Ipy wu3yuyeHUHM XUMHUM MOPOUCXOAUT (OPMUPOBAHHME 3HAHUI OCHOB
XUMHYECKOM HAyKHd KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUYECKOU
NEATEIIBHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHPOBAHMM CHUCTEMBI XMUMHUECKHUX
3HAHUN — BaKHEUIINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETUUCCKUX TOJIOKCHUH,
JOCTYITHBIX 0000IIEHUI MUPOBO33PEHUYECKOTO XapaKTepa, A3blKa HAYKH

,B PUOOILIEHNN K HAYYHBIM METOJaM NO3HAHUS MTPU U3YUYECHHUH BEILIECTB

U XUMHYECKUX peakuuil, B (GOPMUPOBAHUM U Pa3BUTHH IMO3HABATEIBHBIX
YyMEHUH HM UX T[PUMEHEHHMH B  y4yeOHO-TIO3HABATENbHOM U  y4yeOHO-
UCCJIEI0BATENBCKON JEATEIbHOCTH, OCBOCHUH TPABUII 0€30M1acCHOTO OOpaIieHus C
BEILIECTBAMU

B IIOBCETHEBHOM KU3HHU.

[Tpu u3yyeHUM XMMHUU Ha YpPOBHE OCHOBHOI'O 0O0OIEro oOpa3oBaHUsS BaXKHOE
3Ha4YeHHE NMPUOOPENU TAKUE LIETH, KaK:

— (popMUPOBAHNE UHTEIUIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM



K CamMo000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO
penieHunii, ciocoOHON aJanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
OoOy4JarommMxcss K CaMOCTOSITEILHOM MO3HABATENHHON JEeATEIbHOCTH, HAYYHBIM
METO/IaM TMO3HaHUs, (GOPMUPYIOUIUM MOTHBALUIO M Pa3BUTHUE CIOCOOHOCTEHK
XUMUH;

— obecrnieyeHue yCIoBHM, CIOCOOCTBYIOUIUX MPUOOPETEHNIO 00YYaIOIIUMHUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIMO3HAHUA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHUBEpPCaJbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0med (YHKIIMOHATBHOM M  €CTeCTBEHHO-HAYYHOMN
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHA OOBSICHATh U OLEHUBATH SIBICHUSA
OKpY’KaIOIlIer0 MHUpa, WCIOJB3YS 3HAHUS U OIBIT, NMOJyYEHHBbIC MPHU HU3YUCHHUH
XUMUH, IPUMEHSTh X MIPU PEUICHUU TIPOOJIEM B IOBCETHEBHOM KU3HU

U TPYZIOBOM €SATENBHOCTH;

— (QopmupoBaHue y o0Oyyaroumxcs T'yMaHUCTHUYECKUX OTHOILIEHU,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKU
1eJIecO00pa3HOro MOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBALMH K O0YUYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO

¥ CaMOBOCIHMTAHHUIO HA OCHOBE YCBOCHHs OOIIEUETOBEUECKUX IIEHHOCTEM,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TpOUisS M HAMpaBIEHHOCTH JajbHEHIIEro
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yUeHUS XHMHU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctaBiser 136 gacos: B 8 kimacce — 68 gacon

(2 yaca B Hezento), B 9 kinacce — 68 yacoB (2 yaca B HEJICIIO).



COJEP)XAHUE ObYYEHHMA

8 KIIACC

[IepBOHAaYAIbHBIE XUMHUYECKUE TTOHATHS

[Ipenmer xumuu. Poinp XuMHUM B JKM3HU 4YEJIOBEKA. XHMUSI B CUCTEME HayK.
Tena wm BemectBa. DU3MUECKHE CBOWCTBA BEIIECTB. ATrpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObI pa3aeieHust CMECEi.

ATOMBI U MOJIEKYJIbI. XHWMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocTsie 1 CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckasi ¢opMyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENbHAs aTOMHas Macca.
OTtHocHTeNbHAs MOJIEKYJISIpHAst Macca. MaccoBas 011 XMMUYECKOIO AJIEMEHTa

B COC/IMHCHHH.

KonunuectBo BemectBa. Moabs. MoisipHass Macca. B3anMoCBs3b KOJIUYECTBA,
Macchl M 4YHClIa CTPYKTYPHBIX €IuHMI] BemecTBa. Pacué€rel mo Qopmyrnam
XUMHUYECKUX COCUHEHUH.

du3nyeckre U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMHUYECKUX peakluil (COeAUHEHMS], Pa3I0KEHUs, 3aMEILIEHUs, 0OMEHa).

XUMHUYECKHUI SKCTIEPUMEHT:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiaMu paboThl B JTaOOpaTOpUU U
npuémMamMu oOpalleHus ¢ JIabOpaToOpHBIM O00OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
(Gu3MYeCKuX CBOMCTB 00pa3loB HEOPraHMYECKUX BEUIECTB, HAOIIOJEHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYHM, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCAHKWE NPU3HAKOB IPOTEKAHWS XMMHUYECKHX pEeaklMil (pasiioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokeHHe T'MIpPOKCHIa
menu (1) mpu HarpeBaHuu, B3auMojieiicTBHE XKee3a ¢ pacTBopoM cosu meau (1),
U3y4EHUE CIOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIIIapUMBaHueE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEICHHE OYUCTKH ITOBAPEHHOMN
CONMM, HaONIOAGHHE W  OMNHCAHME  PE3yJIbTaTOB  MPOBEACHUS  OINBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWS MAacChl, CO3/JaHHE MOJIEIEH MOJIEKYJ
(IIapOCTEePKHEBBIX ).

Baxxnenmme npeacTaBuTeNIM HEOPTaHUYECKUX BEIIECTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — s3neMeHT U mpoctoe
BelecTBo. Haxoknenuwe kucimopopa B mpupoae, (U3MUYECKHEe M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. Ilpumenenue xkucnopona. CrocoOsbl
NOJly4YeHHUsI KHUCJIOpoJa B JIabopaTOpuU M MpOMbIINUIEHHOCTH. KpyroBopor
Kucaoposia B mpupojie. O30H — aJIoTpoIHas MOU(UKALNS KHUCIOPO/a.



TennoBoit 3¢ (heKT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJIEHHE MapHUKOBOIO 3 PeKTa, pazpyluieHue 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpoctoe BemecTBo. Haxoxnenue Bogopoaa

B Ipupoje, GU3MUYecCKue M XUMUYECKUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonyuyeHus. Kucmotsl u comnu.

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

dusnueckne CBOWMCTBA BOAbl. Boma kak pactBopurens. PacTBopsl.
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 10Ji BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpuposie U B KU3HU 4esnoBeka. KpyroBopot BoAbsl B Ipupoe.
3arpsi3HeHHe NpUPOIHBIX BoJ. OXpaHa U OYMCTKA NPUPOIHBIX BOJI.

Knaccudukanus neopranmuecknx coemuHeHnid. Oxcupapl. Kmaccudukamms
OKCHJIOB: cojieoOpasytoiire (OCHOBHbIE, KUCTOTHBIE, aM(OTEPHBIE)

u HecoseoOpa3yromue. Homenknatypa okcunoB. Gusndeckue U XUMUYECKHE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

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

Kucnotsl. Knaccuduxanusa kucnor. Homenknarypa kucnot. @uszndeckue

U XUMHAYeCKHe cBoiicTBa KucnoT. Paa aktuBHoctn MetauioB H. H. bekerosa.
[lony4yeHne KACIIOT.

Commu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnueckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

XUMHUYECKHUIN SKCTIEPUMEHT:

Ka4eCTBEHHOE OIPEIECIICHUE COAEPKAHUS KUCIOPOAA B BO3AYXE, IMOJIyYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECHUCTBUS BELIECTB C KUCIOPOJIOM U YCIIOBUSI BOSHUKHOBEHHS

U TIPEKpalleHust ropeHus (1moxapa), 03HaKOMJICHUE C 00pa3aMu OKCHUIO0B

U OTIMCaHNE UX CBOWCTB, MOJyYeHUEe, COOMpaHue, paclio3HaBaHUE U U3YUYCHHE
CBOMCTB BOJOponaa (ropeHme), B3aumMozeicTBre Bogopoaa ¢ okcuzgoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, UCCIEOBAaHNE OCOOCHHOCTEN PaCTBOPEHUS BEIIECTB

C Pa3JIMYHON PaCTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C ONMPEACIEHHON
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHUE BHUEOMATEpPUAJIOB),
uccieoBaHue  oOpas3IoB  HEOPraHWYECKHX BEHIECTB Pa3UYHBIX  KJIACCOB,
HaOJII0/ICHNE U3MEHEHUSI OKPACKW WHJUKATOPOB B PacTBOpaxX KUCJOT W IIEJIOUEH,
u3yueHue B3aumojneicTBua okcuaa meau (ll) ¢ pactBopoM cepHONl KHCIOTHI,
KHCJIOT C MeETajulaMHu, peaklUuil HeUTpalu3aluu, MOJTYYEHHE HEepPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHUWE OJHOTO METaJla JAPYTMM W3 PAacTBOpa COJIM, PEUICHUE



DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYEeCKHX
COEIMHEHUI.

[lepuognueckuil 3akoH U Ilepuoanyeckas cucreMa XUMHAYECKUX 3JIEMEHTOB
A. WU. MengeneeBa. CtpoeHne aroMoB. XHMHUYECKass CBA3b. OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIE PEAKIINU

[lepBble MOMBITKU KJIaCCU(PUKALUA XUMUYECKUX 3JIeMEHTOB. [loHsTHE

O TPYIIAX CXOJIHBIX 3JIEMEHTOB (IIEJIOUYHbIC U MIET0YHO3EMETbHBIE METAILIBI,
TaJIOT€Hbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMPOTEpPHBIE OKCUIBI
Y TUJIPOKCUBI.

[lepnognueckuit 3axoH. Ilepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHas  (Gopmbl
[Tepronnueckoit cucrembl xumuueckux 3emMeHToB J{. . Menneneesa. [lepuoas
Y rpynbl. PU3NYECKUN CMBICII TOPSAAKOBOTO HOMEPA, HOMEPOB MEPHUOIA

Y TPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme /1. 1. Menaeneena.

3aKOHOMEpPHOCTM H3MEHEHUs pPaJnyca aTOMOB XHWMHYECKHUX 3SJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB I10 IPYNIIaM U IEPUOLAM.

3nauenue [leprnonnueckoro 3akoHa u [leproanveckoil CuCTEMbI XUMHYECKHUX
AIIEMEHTOB IS pa3BUTUA HayKu U npakTtuku. /1. 1. Mennenees — yu€nblii

Y TPaXXJaHMH.

Xumuyeckas cBa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHus.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporecchl OKuCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

XUMHUYECKUHN SKCIIEPUMEHT:

U3ydeHue oOpas3lloB BEIIECTB METAUIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT M IIEJIIOYEH, NPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pas3ioKeHUs, COSTUHEHUS).

MexnpeaMeTHbIe CBS3U

Peanmnszanuss MeXNpeIMETHBIX CBSI3€M NP W3YYEHHH XMMHHM B 8 KJlacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAaHUE KaK OOIHUX €eCTECTBEHHO--HAYYHBIX
MOHSITUM, TAK U MOHSATUM, SBJISIIOIIMXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIHUKJIA.

OO01mue ecTecTBEHHO--HAYUHbIC TTOHATHS: HAYYHBIM (haKT, TUIoTe3a, TEOpus,
3aKOH, aHaliu3, CHHTE3, KiIaccudukanus, NEePUOJAUYHOCTb, HAOIIOJEHNUE,
DKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
M30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJA, AJEKTPUUYECKUN 3apsjl, BELIECTBO, TEJIO,



00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3MUecKre BETHUUHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, ITaHETHI, 3BE311bI, CONHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpandbl, TOPHbIE TOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemiecTBo u XumMuyeckasi peakius

[lepnonmueckuit 3aKoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHne aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kaiuus, KalbLUusid M HX
COCIMHEHNN B COOTBETCTBUM C IIOJIOKEHUEM JJIEMEHTOB B llepmomnueckon
CHUCTEME U CTPOCHHUEM UX ATOMOB.

CrpoeHre BellecTBa: BHJBI XMMHUYECKOW CBS3U. THIIBI KPHUCTATUIMYECKUX
pPELETOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT TUIIA KPUCTAJUIMYECKON PELIETKH

Y BUJIa XUMUYECKOM CBA3U.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K pPa3jIMYHBIM KJIaccaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKas CBsI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMHUUeCKUX peakiuil o pa3IuyHbIM MPU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
WU3MEHEHUIO CTENEHEH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YPaBHEHMUS.

[ToHsiTHE O CKOPOCTH XUMUYECKOM peakuuu. [lonsTre 06 oOpaTUMBIX

1 HeOOpaTUMBIX XUMUYECKUX peakiusax. [[oHsTHe 0 roMOreHHbIX

U TeTEpPOreHHbIX peakuusax. [lonarne o karammse. [loHATHE O XMMUYECKOM
paBHOBecuU. PAKTOPBI, BIUAIOIIME HA CKOPOCTh XMMUYECKOW pEeaKun

Y TIOJIO’KEHUE XUMHUYECKOI0 PABHOBECHS.

OKHUCAUTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEaKLUU,  JJIEKTPOHHBIM  OayiaHc
OKHUCIIUTEIIBHO-BOCCTAHOBUTEIIBHON peakiuu. CocraBnenue YPaBHEHUMU
OKHCIIUTEIIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM C  MCIOJIB30BaHUEM  MeETOoa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHU. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHu3M JIHCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMHA BUIAMU
xuMuueckoit cBsa3u. Crenenp aqucconuanuu. CUabHbIE U C1a0ble SJIEKTPOIUTHI.

Peakuun nonHoro oOMeHa. Y cioBus MPOTEKaHUS peaKIuii MOHHOTO OOMeHa,
IOJIHbIE W COKpAlIEHHbIE HWOHHBbIE YypaBHEHUs peakiuil. CBOWMCTBa KHUCIOT,
OCHOBAaHMM W cojlell B CBeTe MpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccorumanuu. KauectBeHHbIE peakiiui Ha MOHBL. [[OHSITHE O THAPOIN3E COJIEH.

XUMUYECKHUHN SKCIIEPUMEHT:

O3HAKOMJICHHME C MOJCISIMU KPUCTALIMYECKUX PEIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB U HEMETauloB (rpadura M anmasza), CIOKHBIX BEILECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON pEeaKIHH



OT BO3ACHCTBUS pPAa3IMUHBIX (AKTOPOB, HCCIEAOBAHUE DBIEKTPOMPOBOAHOCTH
pacTBOpPOB BENIECTB, MpOIECCa JUCCOLMAIMU KHCIOT, IIeJoueid U cojeu
(BO3MOXXHO  HCMOJB30BAHME BUJEO MaTEpPHAIOB), IMPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOIIUX ~ NPU3HAKM  TNPOTEKAHHWS  peakludid  HOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  peaklui
(ropeHue, peakiuu pasyIoKEeHHs, COSTUHEHUS), pacliO3HABaHUE HEOPraHMYECKUX
BEIIECTB C TOMOIIBIO KA4YEeCTBEHHBIX pEaKuil Ha HOHBI, pEIICHHE
HKCIIEPUMEHTAIBHBIX 3a/1a4.

HeMmetamnpl 1 ux coequHeHUS

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHSI AaTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u (U3NYECKUe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METalaM{, HEMeTaUlaMU, IIeJIo4aMH). XJIOPOBOJOPO/I.
ConsiHast KHUCTIOTa, XMMUYECKHE CBOMCTBA, MOJIydeHHE, NpuMeHeHue. [leiicTBue
XJIOpa U XJOPOBOJIOPOJAa Ha OpPraHU3M 4elioBeKa. BaxxHeHlrme XJOpuibl U UX
HaXO0XJIEHUE B IPUPO/IE.

O6mast xapaktepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOIOPO/I, CTpOCHUE, GU3UUECKUE

U XuMudeckue CcBOHCTBA. OKCHIBI CEphl KaK MPEACTABUTEINA KHUCIOTHBIX
okcusioB. CepHasi KuciaoTa, GU3MYECKHE M XUMUYECKHE CBOMCTBa (0OIIME Kak
IPEACTaBUTENS Kjacca KHUCIOT W cheuuduyeckue). XHUMHUYECKHE pPEaKIuHu,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOCc00a TMOMY4YeHHs] CEpHOM KHCIIOTHI.
[Ipumenenue cepHo KucaoThl. COaM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMs Ha
cynb(dar-uon. HaxoxkneHue cepbl U €€ COCAMHEHHM B MpUpoOje. XUMUUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpelbl COCNMHEHUSIMH Cepbl (KUCIOTHBIC JOXKIH,
3arpsiI3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTETMEHH OKHUCIICHUA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
bu3nUeckue U XuMHIecKue cBoiicTBa. KpyroBopor azora B npupojie. AMMHUaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MOJyuyeHrue v npuMenenune. Coim aMMOHUS,
X (U3NYECKUE U XUMUYECKHUE CBOWCTBA, MpUMEHEeHHE. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIIOTa, €€ ToiydyeHue, (PU3MUecKue W XUMHUYECKUE
cBOlcTBa (0OIlIME Kak TMpEeJCTaBUTENS KJlacca KHUCIOT U clelu(puyecKue).
Hcnonp30BaHWe HUTPATOB M COJE aMMOHHA B KauyeCTBE MHHEPAIbHBIX
ynoopeHuii. XuMHU4ecKoe 3arpsi3HeHUE OKPYKAIOIIeH Cpeibl COeTMHEHUSIMHU a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHHWE BO3Ayxa, MOYBBI W BomoéMoOB). Docdop,
aloTpornHeie Moaudukammu (ochopa, GU3MUECKHE W XUMHUYECKHE CBOWCTBA.
Oxcup docdopa (V) u bochopHas Kuciaora, pu3NIeCKre U XUMHICCKHUE CBOMCTBA,
nosyuerue. Mcrnons3oBanne GocdaroB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.



OOmast xapakTepuctuka 31eMeHTOB |VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJIEHHS.  YIJIepoA,  aJUIOTPOIHBIE
MOAU(UKALIUM, PACHPOCTPAaHEHHE B MpuUpojae, (U3MYECKUE U XHUMHUYECKHE
cBoiicTBa. AncopOuus. Kpyrosopot yriepoaa B npupoje. OKCUIbl yriiepojaa, ux
dbuznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
ahdexT. YronpHas KucaoTa u €€ CoM, nX (PU3NIECKUE U XUMUICCKHUE CBOWCTBA,
NoJIydeHHUe W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEIBCKOM
XO3SMCTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTMHEHMSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUIECH, TaHOJI, TJINLEPUH, YKCYCHAs! KACIIOTA).
[IpupoHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
MPOJAYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KHUpax, OeNKax, yrieBoJax — U X
pOJIH B )KU3HM YeJlOBeKa. MaTepuaibHOE €AUHCTBO OPTaHUYECKUX

Y HEOPTAaHUYECKUX COCIUHEHHI.

Kpemnuit, ero pusnyeckrue 1 XMUMHUYECKHUE CBOMCTBA, TIOJIyYCHHE

u npuMeHeHue. CoeuHeHus: KpeMHUs B ipupoje. OOuue npeacTaBieHus: 00
okcuze kpemuus (1V) u kpemaueBoit kucnore. CUIUKATHI, X UCIIOIB30BAHUE

B ObITYy, B NPOMBIIUJICHHOCTU. BaxHelilne CTpOUTENIbHbIC MaTepHUalbl:
KepaMHuKa, CTEKJIO, IIEeMEHT, OeToH, kene300eToH. [Ipobiembl Oe30macHOro
UCITIOJIb30BAHUS CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCEITHEBHOM KU3HH.

XUMHAYECKUN IKCIEPUMEHT:

M3yueHHE 00pa3l0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBE/ICHNE KAYECTBEHHBIX PEAKIIUN Ha XJIOPUJI-MOHBI U HAOJIOJCHHUE MPU3HAKOB
WX TIPOTEKAHMsI, OIBITHI, OTpaKawmue (QU3NYECKHUe W XUMHUYECKHE CBOMCTBA
TaJIOTEHOB M WX COCIWHEHUU (BO3MOXKHO HCIIOJIb30BAHUE BHUACOMATEPUATIOB),
O3HaKOMJIEHHE C 00pa3liaMy XJIOPUJIOB (TaJIOT€HUIOB), O3HAKOMIICHUE

c oOpasuamu cepbl M €€ COECIUHEHUSIMH (BO3MOYKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), HAOJIOICHHE TIpollecca OOYTIIMBaHUs caxapa Mo JCUCTBHEM
KOHICEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, M3y4YEHHE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHON KUCIOTHI, MPOBEJECHUE KAUECTBEHHOW peaklMK Ha Cyab(dar-
WOH M HAOJI0JeHUE NpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (PU3HUYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIAUHEHHH (BO3MOXKHO HCIOJIb30BaHHUE
BHUJICOMATEpUAIIOB), oOpa3liaMu a30THBIX M (OCHOPHBIX yIOOpeHUM, MoIydeHue,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, MPOBEJACHHE
Ka4ueCTBEHHBIX pPEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
MX MPOTEKAHMUsI, B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCMOJIb30BaHUE BHJICOMATEPHUAIIOB), V3y4CHUE MOJIeIIen
KPUCTAJUTMUECKUX PEMIETOK anMasa, rpaduta, QyJiepena, 03HaKOMIICHHE

C TPOIECCOM aICOPOIIMK PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM yTIEM



¥ YCTPOMCTBOM MPOTUBOTA3a, MOTydeHre, COOUpaHue, pacro3HaBaHUE

Y U3y4YEHUE CBOMCTB YTJIEKHUCIIOrO ra3a, IpOBEAECHUE KaYeCTBEHHBIX PEaKIIHii
Ha KapOOHAT M CHJIMKAT-WOHbBI W U3Y4YEHHE TNPU3HAKOB MX MPOTEKAHUS,
O3HAKOMJIEHME C MPOAYKUHEH CHIMKATHOM MPOMBIIIJICHHOCTH, PEIICHUE
AKCIEPUMEHTAJIbHBIX 3a/1a4 10 TeMe «BakHelIe HeMeTalluIbl U UX COSIUHEHHUS.

Mertaisl 1 KX COETUHEHUS

OO01mast xapakTepUCTHUKAa XUMUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHUHU
ux nonoxeHus B llepmogmdeckor cucremMe xumudeckux daeMmeHTtoB . N.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTtajmndeckasi CBsi3b U
METAJUTMYECKas ~ KpUCTa/UIMUecKass  pemi€Tka.  DIEKTPOXUMUYECKUH  psll
HanpspkeHUi MetauioB. Ou3nyeckue U XMMUYECKUE CBOMCTBAa MeTasuioB. O0nue
CIOCOOBI TIONY4eHHUSI MeTauioB. [lOHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
crocoObl 3almMThl UX OT Koppo3uu. CrutaBwl (CTallb, YYTYH, AIOPATIOMUHUH,
OpoH32a) U UX MPUMEHEHNE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie mMeTamel: nosnoxeHue B llepuoanyeckon cucreme XMMHUUECKHUX
anemeHToB . 1. MenzaeneeBa, CTpoeHHME UX aTOMOB, HAXOXJEHUE B IPUPOJE.
Pu3nuecKre U XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUab

U TUJIPOKCHUIIBI HATpusi U Kaius. [IpuMeHeHue IIEeNOYHBIX METAJUIOB U X
COCIMHEHUM.

[I[{e10uyHO3EMENBHBIE METAIIBI MATHUW U KabIUN: MOJ0KEHUE

[Tepnognueckoit cucreme xumuueckux diemeHToB [, WM. Menaeneena,
CTPOEHHE HX aTOMOB, HaxOXJIeHWE B npupoac. Dusznueckne W XHUMHUYECKHUE
CBOMCTBA MarHusi W Kaiublus. BaxkHeimne coeluHeHUsT Kaublus (OKCHU],
TUIPOKCHU], coJin). JKECTKOCTH BOJIBI M CLIOCOOKI €€ yCTpaHECHUSI.

AltoMuHUN: TIoJ10)keHuE B [lepronueckor CUCTeME XUMUYECKUX 3JIEMEHTOB
. 1. Menneneea, cTpoeHre aToMa, Hax0KAeHUE B pupoae. Gusnyeckue

U XUMHUYECKUE CBOMCTBA aMIOMUHUA. AM(OTEPHBIE CBOWCTBA OKCH/IA

Y TUAPOKCUIA ATFOMUHUS.

Keneso: nonoxenue B [lepruoandyeckon CUCTEME XUMAYECKUX AJIEMEHTOB

. . MenneneeBa, CTpOEHHE aTOMa, HAXO0XKIACHHUE B rpupoae. Pusnueckue

U XUMHUYECKHE CBOMCTBA xkee3a. OKCHIbI, THAPOKCUIBI 1 coiu xkenesa (11)

u xenesa (l1l), ux cocras, cBoWicTBa U MOTyYEHUE.

Xumuueckuu 5Kcnepumenm:

O3HAKOMJICHME ¢ oOpa3llaMd METAJIOB U CIUIABOB, HUX (DU3UYECKUMU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YyJIbTAaTOB  KOPPO3UU  METAIOB  (BO3MOXKHO
HCIIOJIB30BaHUE BHUJEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJEHUCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJOW (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLIECCA TOPEHUS XKeEJe3a B KUCIOPOIE
(BO3BMOXKHO  HCMOJIb30BAHWE  BUJICOMATEPUANIOB), TPU3HAKOB  MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIMI HAa MOHBI: MarHus, KajablUs, aJlOMUHUS, LIMHKA, >Keje3a
(1) u xene3a (1), meau (11), HabmMrOIEHHE W OMKMCAHUE MPOIECCOB OKPAIIHBAHUS
IJJAMEHH MWOHAMU HATpWs, KaJlus U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAITIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TMIAPOKCHUIA ATTFOMUHUS



Y TUJPOKCHUJIA IMHKA, PEUICHUE SKCIIEPUMEHTAIbHBIX 3a/a4 10 TeMe «Baxuelue
METaJUIbl U KX COEAUHEHUS.

XuMHs ¥ OKpy>Karomias cpenia

BemectBa m matepuanbl B MOBCEAHEBHOM >KM3HM 4yenoBeka. bezomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMUYECKUX peakuuil B ObiTy. IlepBas momomnib mpu
XUMHUYECKUX 0KOTax U OTPABICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpyKarouleh cpenbl (MpeiesbHas IomycThuMas
KOHIIeHTpalus Bemiects, nanee — [1/IK). Ponb xuMun B pelieHrH 3K0JIOTHYECKUX
npooIieM.

XUMHYECKUIN SKCIIEPUMEHT:

M3yueHHe OOpaslloB MaTepUasiOB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIC
MaTepHuabl).

MexnpenMeTHsIe CBSI3H

Peanuzanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TAK Y MOHATHM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO1mue ecTeCTBEHHO-HAYYHBbIE MOHSTHUS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHallM3, CHHTE3, KJIacCU(UKALMS, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
HKCHEPUMEHT, MOJICTMPOBAHUE, HU3MEPEHUE, MOJIEb, SBJICHUE, MAPHUKOBBIN
s deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusnka: Marepus, aTroM, D3JIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsj, MPOBOJHHKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKAs
pemeéTka, CIuiaBbl, (PU3UUYECKUE BEITUYUHBI, €IUHUIIBI U3MEPEHUSl, KOCMUYECKOE
MPOCTPAHCTBO, MIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: dorocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNTbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YPOBHE OCHOBHOI'O OBIIEI'O ObPA3OBAHUAA

JINYHOCTHBIE PE3VYJIbTATEI

JIMYHOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO  OOIIETO
o0pa30BaHusl TOCTUTAIOTCS B X0/1¢ 0Oy4YEeHUS] XUMHUH B €IMHCTBE Y4eOHOU

U BOCHUTATEIBHOM JEATEIIBHOCTH B COOTBETCTBUU C TPAJAWLHOHHBIMU
POCCUHCKUMHU COLIMOKYJIBTYPHBIMA M JTYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
NPUHATHIMA B OOIIECTBE MpaBWIAMU W HOPMaMH MOBEACHUS U CHOCOOCTBYIOT
MPOIIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS U COLIMATIN3ALINK O0Yy4arOIUXCA.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBAThCS CUCTEMOU MO3UTHUBHBIX IECHHOCTHBIX OPUCHTAIUN

pacIIMPEHUE OIBITA ICSITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) maTpruoTUYECKOTO BOCIIUTAHUSA:

LIECHHOCTHOI'0 OTHOLLIECHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAyYHOMY HACIEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUYECKON HAyKH B JKHU3HU
COBPEMEHHOT0 00IIIeCTBa, CIIOCOOHOCTH BIAJAETh JOCTOBEPHOM HHPOpMaliuen

O MEPEIOBBIX JOCTUKEHUAX U OTKPBITUAX MUPOBOW M OTEUECTBEHHON XUMUU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpa’kJJaHCKOT'O BOCIIUTAHUSA:

MPEJCTABJICHUSI O COLUMAIBHBIX HOPMAax M MPABWIAX MEXKINYHOCTHBIX
OTHOILICHU B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTMX  BHJAX
JEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM MAESATENBbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINIM B TIpollecC€ OTOW y4eOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHHUE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3ULMUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) LIEHHOCTH HAyYHOTO MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3AUMOCBS3SIX YEJIOBEKA

MPUPOJHON CPENION, O POJIM XMMHUHU B TOZHAHUH 3TUX 3aKOHOMEPHOCTEMN;

[M03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHWUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYyJIbTYpPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4EeOHBIMM TEKCTaMH, CIIPABOYHOMU
JUTEPATYPON, JIOCTYNMHBIMA TEXHUYECKHUMH CPEICTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpEC K OOYYECHHIO U TIO3HAHUIO, JTF0003HATEIHPHOCTD, TOTOBHOCTh



CIIOCOOHOCTh K €aMOOOpPa30BaHUIO, TPOEKTHOW U HCCIEI0BATEIbCKON
NESTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABJIEHHOCTU U YPOBHSI 00YUEHMSI

B JlaJbHCUIILIEM;

4) popmupoBaHUS KYJIbTYpHI 310POBbS:

OCO3HAaHUE IIEHHOCTH JKHU3HHM, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY
3JI0pPOBBIO, YCTAHOBKHU Ha 370POBbIN 00pa3 )KU3HU, OCO3HAHUE TIOCIIEICTBUN

U HENpUATUE BPEIHBIX NPUBBIUEK (YNOTPEOJIEHMs aJKOTOJIs, HAapKOTHUKOB,
KypeHHUs), HEOOXOAUMOCTH COOJIIO/ICHUS TPaBUiI 0€30MaCHOCTH ITPHU 0OpaIIeHUN

C XUMHYECKHUMU BELIECTBAMH B OBITY U PEAIbHOM KU3HU;

5) TpyZIOBOTO BOCIIUTAHUS:

UHTEpEC K MPaKTUYECKOMY U3YUeHHIO TTpodeccuii u Tpyaa pa3InyHOro poja,
YBaXEHUE K TPyAYy U pe3ylbTaraM TPYAOBOW NEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHs TMPEAMETHBIX 3HAHUN 1O XUMHUHU, OCO3HAHHBIA BBIOOP
VH/IMBUIYaJIbHON TPAEKTOPUH MPOJOJKEHHSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeHOW po(eCCUOHATBHON IEATEIBHOCTH U PAa3BUTHS HEOOXOAUMBIX YMEHUM,
TOTOBHOCTB a/1alITUPOBATHCA B MPO(ECCHOHATIBHOM cpesie;

6) SKOJIOTUYECKOTO BOCIIUTAHUS:

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K MPUPOJIe KaK HCTOUYHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMUSI, IOHUMAHNE LIEHHOCTH 3J0POBOT0O

n 06e30macHOro oopasa KU3HU, OTBETCTBEHHOE OTHOUIEHUE K COOCTBEHHOMY
(U3MYECKOMY M TICUXUYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOIECHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAIOIINX 310POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU U3YYEHHH XUMUH, IJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIEed TPUPOJHON CPEIOH, I NOBBIIEHUS
YPOBHSL ~ DKOJIOTMYECKOW  KYyJIbTYphl, OCO3HaHUS TJOOAJIBbHOIO  XapakTepa
HKOJIOTUYECKUX MpoOJieM M MyTed MX pelIeHHs MOCPEACTBOM METOA0B XHUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHHMKATUBHOW U COLMAJIBHON ITPAKTHKE.

METAIIPE/IMETHBIE PE3VJIbTATbBI

B cocraBe MeTanpeaMETHBIX PE3YJNbTATOB BBIIEISAIOT 3HAUMMBIE JUIS
dbopMHUpOBaHUS MHPOBO33PEHHS OOIEHAyYHbIE TOHSATUS (3aKOH, TEOopHs,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTO€.), KOTOPbhIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU
HAy4YHOM KapTHMHE MHUpA, U YHUBEpCAJIbHbIE yueOHbIE IEUCTBUS (ITO3HABATENIbHbIE,
KOMMYHUKATHUBHBIE, DPETYJISITHUBHBIE), KOTOpble oOecnedynBaroT (OpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHMIO M OCYUIECTBJICHUIO Yy4eOHOMH
NESATEIbHOCTH.

[To3naBaTenbHbIE YHUBEPCAIbHBIE YUeOHbIE JEHCTBUS

ba3oBble 1OrHUeCcKre NEUCTBUA:



YMEHHSI HMCHOJb30BaTh NPUEMBI JIOTMUECKOTO MBIIUICHUS] TPU OCBOCHUU
3HAHMI: PACKPBIBaTh CMBICT XUMHUYECKUX MOHATUHA (BBIAEIATh UX XapaKTEpHbIE
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHS NIl OOBSICHEHUS OTJIEIBHBIX (PAKTOB M SBJICHUM, BEIOUpPATh OCHOBAHUS U
KPUTEPUH ISl KIaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIH,
yCTaHaBJIMBATh MPUUMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHUsS (MHIAYKTUBHBIC, ACIYKTUBHbBIC, 10 aHAJIOTUN),
JIeNIaTh BBIBOJIbI U 3aKIIIOUCHUS;

yYMEHHE MPUMEHSTH B MPOIIECcCe MO3HAHUS MOHATHUS (TIPEAMETHBIC

U METaNpeIMETHBIC ), CHMBOJIMYECKUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3YEMBbIE

B XMMHUH, TPeoOpa3oBbIBaTh MIMPOKO MPUMEHSEMBbIE B XMMHUU MOJCIIbHBIC
NPEJICTaBICHUS — XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMHUYecKas (hopMyIia

U ypaBHEHHE XHMHUYECKOM peakuud — TpH pelieHud ydeOHo-
NO03HABATEJIbHBIX 33]a4, C YYETOM 3TUX MOJIETIbHBIX MPEACTABICHUN BBISBIATD

XapaKTepU30BaTh CYIIECTBEHHbIE NPU3HAKUM HU3y4YaeMbIX OOBEKTOB —
XMMHUYECKUX  BEUIECTB M  XMMHMYECKHX  PEaKIHi, BBIABIATH  00IIME
3aKOHOMEPHOCTH, IPUUNHHO-CJIEICTBEHHBIE CBSI3U U MPOTUBOPEUUS B U3y4aEeMbIX
npoueccax u sIBICHUAX.

ba3oBble nccnenoBaTenbcKue 1eUCTBUS:

YMEHHE HCI0JIb30BATh IOCTABJIEHHBIE BOIPOCH! B KAUYECTBE MHCTPYMEH

0 MIPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYKICHUI;

npuoOpeTeHne OmbIiTa IO IUIAHUPOBAHUIO, OPTraHU3alMd WM MPOBEICHUIO
YUEHHYECKUX DKCIEPUMEHTOB, YMEHHE HaONIoJaTh 3a XOJOM IIpollecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €r0 Pe3yNbTat, (POpMyIHpoBaTh 000OIIEHHUS

¥ BBIBOJIBI 110 Pe3yJbTaTaM MPOBEIEHHOTO OMBITA, NCCIICOBAHUS, COCTABIIATh
OTYET O MPOJIENAaHHOM padoTe.

PaGoTa ¢ undopmarueii:

yMEHUE BBIOMpATh, AHAIU3UPOBATH W WHTEPHPETUPOBATH HHGOPMAIIHIO
pa3MyYHBIX BUIOB U (POPM NpeACTaBlICHUS, MOIYyYaeMylO U3 Pa3HbIX UCTOUYHUKOB
(Hay4yHO-TIOIyJIIpHasl ~ JIUTepaTypa XUMHUYECKOTO COJEp)KaHHs, CIPABOYHBIC
nocobust, pecypcsl IHTepHeTa), KpUTHUECKH OLIEHUBATh IPOTUBOPEUUBYIO

Y HEJIOCTOBEPHYIO HH(OpMaLINIo;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpoChl NMPU TMOUCKE U OTOOpE
UHGOpPMAIIMM W COOTBETCTBYIOMIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX ¥ IO3HABATEIBHBIX 33/1a4 ONPEACIEHHOTO TUTIA, TPUOOPETEHUE OTIBITa

B obnactu UCTIONTb30BAHUS UHGOPMAITMOHHO-KOMMYHHUKATUBHBIX
TEXHOJOTHH, OBIAJCHUE KYyJIbTYpOH aKTHBHOTO WCIOJIb30BAHUS Pa3TUIHBIX
MIOMCKOBBIX ~ CHCTEM, CaMOCTOSTEIHHO BBIOMpATh ONTUMANBbHYIO  (opMy
npeCcTaBICHUS HH()OPMALNK U WILTIOCTPUPOBATH pellaeMble 3a7a4i HECIOKHBIMHU
CXeMaMH, TuarpaMmmamu, IpyrumMu popmamu rpauky U uX KOMOMHAIIMSIMU;

YMEHHE HCIOJIb30BaTh U aHAJIM3UPOBATh B Ipoliecce yueOHOM



U HCCIEOBATEIBCKOW  JCATENHHOCTH  WHPOPMANHMIO O  BIHUSHHUH
MPOMBIIIUICHHOCTH, CEJIbCKOTO  XO3SfMCTBA W  TPAHCIOpPTa HA COCTOSTHUE
OKPY KAIOIIEH MPUPOTHON CPEBI.

KoMMyHUKaTHBHBIE YHUBEpCATIbHBIC YUEOHbIC ACHCTBUS:

yMEHHUSI 3a]1aBaTh BOIIPOCHI (B XO/€ AHayiora U (MJIH) TUCKYCCHH)

M0 CYIIECTBY OOCY>XKJaeMoil TeMbl, (OPMYIUPOBATH CBOM MPEAJIOKECHHUS
OTHOCHUTEJIBHO BBINOJHEHMS IPEMJIOKEHHON 3a/1a4H;

YMEHHsSI  NPEACTABIATH  IOJYYEHHBIE  PE3yJlbTaTbl  I03HABATEIBHOMU
JEATEIBHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTAX; JeiaTh MPE3CHTALUIO
pPE3yNbTATOB BBINOJHEHNUS XHUMHYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOrO OMBITA,
1abopaTopHO# pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

yMEHUSI y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHHUKAaMU B COBMECTHOU
MO3HABATEIbHOM WM MCCJIEAOBATEIbCKOW  NIESITEIBHOCTH  MPU  PEUICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3unui (00CcykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPIAHHAIIUS
COBMECTHBIX JEHCTBUH, OINPEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHe).

PerynstruBHbIe YyHUBEpCAIbHBIC YU€OHBIE IEHCTBUS:

YMEHHE CaMOCTOSITEJIbHO ONPEACNISATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTD, BBIOUpaTh Hanbosee 3(PpPeKTUBHBIE CIIOCOOBI peleHUs] yYeOHbIX U
ITO3HABATENBbHBIX 33/1a4, CaMOCTOATENIBHO COCTABJIATh WA KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEVCTBHM TIPU BBINOJHEHUM 33JaHAW C YYETOM
MOJIYYEHUs] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOTO pEe3yJIbTaTa 3asBJICHHOW IENH, YMEHUE
UCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbl€ B YCIOBUU 3aJaHUM.

[MPEIMETHBIE PE3VYJIbTATHI

B cocraBe mnpeaMETHBIX peE3yJbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JIaHHOW denepaibHON pabodeil MmporpaMMoid,
BBIJICJISIFOT: OCBOCHHBIC OOYYAIOIIMMUCS HAy4YHBIE 3HAHUSA, YMEHHUS U CIIOCOOBI
JIeWcTBUM, crnermuduuecKkue I IPEAMETHOH o01acTh  «XHUMHS», BB
JNESATEIPHOCTH 10  IIOJYYEHUIO HOBOIO  3HAHMS, €ro  HWHTEPHpPETALNH,
npeoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaIIHUSIX.

K xoH1y 00y4yeHust B § Ki1acce npeIMETHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:
pacKpbIBaTh CMBIC] OCHOBHBIX XHMHMYECKHX [MOHATHI: aTOM, MOJIEKYJA,
XUMHYECKUN 3JEMEHT, IPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
Y MOJIEKYJIIpHAsl Macca, KOJIMYEeCTBO BELIECTBA, MOJIb, MOJIIPHASI Macca, MaccoBas
JIOJISI XUMUYECKOTO DJIEMEHTA B COSAMHEHUH, MOJIIPHBIM 00BEM, OKCHUJ, KUCIIOTA,
OCHOBAaHHUE, COJb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCJIEHHUS, XHUMUYECKas
peakius, KiacCu(pUKaIms peakiuii: peakiiui COSANHECHHS, PEaKIINU Pa3I0KEHUS,



peakuu 3aMelIeHHs, peakuuu OOMEHa, 3K30- U HHAOTEPMUYECKUE DPEaAKIIHH,
TEIJIOBOM 3PQeKT peakiuu, sApO aToma, SJICKTPOHHBIA CIOM aToma, aToMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBs3b, IMOJSIpHAs M HENoJspHas
KOBAJICHTHAsI CBSI3b, HOHHAS CBSI3b, NOH, KATHOH, aHHOH, PACTBOP, MacCcoOBas JOJs
BellecTBa (IIPOLIEHTHAS KOHIIEHTPAIUs1) B PaCTBOPE;
WJUTKOCTPUPOBATH B3aMOCBSI3b OCHOBHBIX XUMHUECKUX TTOHSATUN
Y IPUMEHSTh 3TU NOHATHUA MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUN;

WCITOJIB30BAaTh XUMUYECKYI0O CUMBOJIHMKY JUIsl COCTaBICHUS (OPMYJ BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUN;
OTIPEICISITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSIX, CTCTICHD
OKHUCJICHHS DJIEMEHTOB B OWMHAPHBIX COCIUHCHUSX, MPUHAIICKHOCTh BEIIECTB K
ONPEAECIEHHOMY KIACCy COCTUHEHUN
1o opMyJIaM, BHJI XUMHUYECKOHN CBS3H (KOBAJICHTHAS] 1 HOHHAS)
B HEOPTraHUYECKUX COCTUHECHUSX;
packpsiBaTh  cMbicn  [lepuognueckoro  3akona J. WM.  Menneneesa:
JEMOHCTPUPOBATh  [OHUMAaHUE  MEPUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMUYECKUX BJIEMEHTOB OT HUX MoJiokeHusa B [lepuoamdeckoil cucreme, 3aKOHOB
COXpPaHEHHMSI MacChl BEHIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO--MOJIEKYJISIPHOIO
Y4E€HUs, 3aKOHa ABOTAIpO;
OMKCHIBATh U XapaKTepH30BaTh TabiuuHyio ¢dopmy [lepuonnyueckoir CUCTEMBI
XUMHUUYECKUX BJIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moarpymnmna (A-rpymnmna)» u
«mobouHas noArpynna (b-rpynna)y», mansie
1 OOJIBIIINE MEPUO/]IbI, COOTHOCUTHh 0003HAUCHHUSI, KOTOPhIE UMEIOTCS
B Tabnuue «Ilepuoanueckas cucrema xumuyeckux snemeHToB /1. 1. MenneneeBa»
C YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XHUMHYECKHUX HJIEMEHTOB
(coctaB u 3apsn sjapa, oOIlIee YHUCIO AJIEKTPOHOB M pacHpeleleHHe HUX IO
AJIEKTPOHHBIM CJIOSIM);
KIaccu(UIMpoBaTh  XMMHYECKHUE  DJIEMEHThI, HEOpraHWYEeCKHWe  BEIIECTBa,
XUMHUUYECKUE peakuu (110 YUCITY U COCTaBY YYACTBYIOIIUX B PEAKLIUH BEILIECTB, MO
TeroBoMy b dEKTy);
XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIECTB PA3IMYHBIX
KJIACCOB, TOATBEpKAasi OINHUCAHWE MPUMEpPaMH MOJEKYISIPHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUI;
MPOTHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOT'O COCTaBa,
BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX MTPEBPAICHUM
B Pa3JIMYHBIX YCIOBUSIX;
BBIYUCIISITH OTHOCUTEJIBHYIO MOJICKYJISIDHYIO W MOJISIPHYHO MAacChl BEIIECTB,
MacCOBYIO JOJI0 XMMHYECKOrO 3JieMEHTa Mo (OpMyJie COECIUHEHHUS, MACCOBYIO
JIOJIX0 BELIECTBA B PacTBOPE, NPOBOAUTH PACUETHI 110 YPABHEHUIO XUMHUYECKOU
peakuu;

MIPUMEHSATh OCHOBHBIE OTNIEPAIlX MBICIUTEILHON AEATETbHOCTH —

aHaJgu3 M CHHTE3, CpaBHEHHE, 0000IIeHNe, CUCTEeMAaTH3aIINIO, KIaCCH(PUKAITIIO,
BBISIBJICHUE MPUYUHHO-CIIEICTBEHHBIX CBSI3€U — JIJIs U3YUYEHHUS CBOMCTB BELIECTB U



XUMUYECKUX PEaKIHi, eCTeCTBEHHO-HAYYHbIE METOJbI TTO3HAHUS — HAOIIOACHHUE,
U3MEpEeHue, MOICIMPOBAHUE, SKCIEPUMEHT (peaibHbIN
Y MBICJICHHBIN);
CJIEI0BATh MTPABHJIAM MOJIb30BAHUS XUMUYECKOW MMOCYA0M
1 J1abopaTOpHBIM 00OPYIOBAHKUEM, & TAKXKE MPaBUIaM 0OpaIleHUs

C BEILIECTBAMHU B COOTBETCTBUHU C MHCTPYKIUSIMH I10 BBIIIOJTHEHUH
10 J1a00paTOpHBIX XUMHYECKHUX OIBITOB 1O TIOJYYEHUI0 M COOMpPAHUIO
ra3000pa3HbIX BELIECTB (BOJOPOJA M KHCIOPOAA), MPUTOTOBIEHUIO PACTBOPOB C
ONpPEAECIEHHON MaCcCOBOM JOJIEM PAacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH U
MPOBOAUTH XUMUYECKUE IKCTICPUMEHTHI
[0 PACIO3HABAHUIO PACTBOPOB WIEIOYEN M KHCIOT C IMOMOIIBI0 WHIUKATOPOB
(;makmyc, heHondTaICHH, METHIIOPAHXK U APYTHE).

K xonIy 00y4ueHus B 9 kjacce npeaIMeTHbIE pe3yabTaThl Ha 0a30BOM

YPOBHE  JOJDKHBI OTpakaTh CPOPMUPOBAHHOCTD Y

OoOy4Jaronmxcst  yMEHHI:
pacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKUX TMOHSITHUH: XHUMUYECKHI 3JIEMEHT,
aTOM, MOJIEKYJa, WOH, KaTHOH, aHHMOH, IPOCTOE BEILECTBO, CIOKHOE BEILECTBO,
BAJICHTHOCTb, JJICKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCICHHS, XUMHUYECKas
peakiys, XMMUYECKasl CBSI3b, TEIUIOBOM 2P GEKT peakinu, MOJIb, MOJISIPHBIA 00BEM,
pacTBOp, DJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, DIIEKTPOJUTHYECKAsT AUCCOIMALNS,
peaklMi HOHHOTO OOMEHa, KaTalu3aTop, XMMUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEeoOpaTUMBbIe peakiuu, OKHUCJIUTEIbHO-BOCCTAHOBUTEbHbBIE peakiuu,
OKHUCJIUTENIb, BOCCTAHOBUTEIb, OKHCICHHE W BOCCTAHOBJIEHUE, aJIOTPONUS,
aM(OTepHOCTh, XHWMHYECKasi CBS3b (KOBaJEHTHAas, HWOHHAs, METaJUIMYecKas),
KpUCTaJUIMUECKasi pelérka, KOppo3usi METaIOB, CIJIaBbl, CKOPOCTh XUMHUYECKON
peakiuu, npeaenbHo nonyctuMas konuentpauuns 11K BemecTsa;

WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUI

Y IPUMEHSITh 3TU OHATHUA MPU ONMMCAHUM BELIECTB U UX MMPEBPAILICHHUII;
WCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIUKY JIJIsSi COCTaBIEeHUS (DOpMyIN BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;
ONPENIEIIATh BAJIEHTHOCTh U CTETIEHb OKUCIICHHS] XUMUYECKHUX 3JIEMEHTOB
B COEJIMHEHUSX PA3IMYHOr0 COCTaBa, MPUHAJICKHOCTh BEILIECTB
K OMNpeneéHHOMY KJIAcCy COCAMHEHHH 1Mo (opMysiaMm, BUJ XUMHUYECKOWU CBSI3U
(KOBaJIeHTHasi, MOHHAs, METAINIMYECKAsi) B HEOPTAHMYECKUX COEIMHEHHUSIX, 3apsij
MOHA MO0 XMMUYECKOI (popMyIie, XxapaKkTep Cpe/ibl
B BOJIHBIX PACTBOpAaX HEOPraHWYECKUX COCIUHECHHUM, THUMN KPUCTAIIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,
packpsiBath cMbIcH [lepunoanueckoro 3akona /. 1. Menneneesa
U JEMOHCTPUPOBATh €r0 MOHUMAHUE: OMUCHIBATh U XapaKTEpU30BaTh TAOIUUHYIO
dopmy Ileproguyeckoil CUCTEMbl XUMUYECKUX SJIEMEHTOB: Pa3iMyaTh MOHSTHS
«rnaBHas noArpynma (A-rpymma)» u «mnobounas noarpynmna (b-rpynmna)y, mansie u
OoNibllIME€ TMEpPHOJbl, COOTHOCUTH OO0O3HAYEHHUS, KOTOpPhIE HMEIOTCS B
NEePUOINYECKOMN TabuIie,



C YHUCJOBBIMH XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XHMHYECKUX JJIEMEHTOB
(coctaB u 3apsn sapa, 0011Iee YUCIIO ANEKTPOHOB
W pacrnpeleleHue MX IO AJIEKTPOHHBIM  CJOSM), OOBSICHATH  oOIIUe
3aKOHOMEPHOCTH B U3MEHEHHUH CBOWCTB JIEMEHTOB M UX COCAMHEHUHN
B Ipejesiax MallbIX MEpPUOJIOB M TJaBHBIX MOATPYII C YYETOM CTPOCHHUS HX
aTOMOB; KJIacCCU(DUIIMPOBATh XUMHUYECKHE IJIEMEHThI, HEOPTaHUYECKHUE BEIIECTRA,
XUMHUYECKHE Peakiuu (TI0 YUCITY U COCTABY YYACTBYIOIIMX
B PpEaKIMU BENIECTB, MO TEIUIOBOMY »J(QeKTy, M0 H3MEHEHUIO CTeleHen
OKHUCJICHUS] XUMHYECKHX JICMEHTORB);
XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CIENU(PUICCKUE XUMHUYECKHUE CBONCTBA
MPOCTBIX H  CIOXKHBIX  BEIIECTB, TMOATBEPXKIas OIMUCAHWE TMpPUMEpaMu
MOJICKYJIIPHBIX M MOHHBIX YPaBHCHHHA COOTBETCTBYIOIIMX XUMHUYECKUX PEAKITUH;
COCTABJISITh YPABHEHHSI JJICKTPOIMTHYCCKOW THUCCOIMAIIMN KHCIIOT, IIEIOYeH |
COJIEH, TIOJIHBIE ¥ COKpAIIEHHBIE YPABHEHUSI pEeaKI[Uii HOHHOTO 0OMEHa, YpaBHEHUS
peakiuii, TMOATBEPXKIAIOIIMX CYIIECTBOBAHUE TEHETUYECKOM CBA3U MEXKIY
BEII[ECTBAMHU PA3IMYHBIX KIJIACCOB;
PacCKphIBaTh CYIIHOCTh OKUCIUTEIHLHO-BOCCTAHOBUTEILHBIX PEAKIINM MOCPEACTBOM
COCTAaBJICHMSI DJIEKTPOHHOTO OajlaHCca ATHX PEaKIInii;

IPOTHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX

CTPOEHUS, BOBMOXXHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPAILICHUN

B Pa3INYHBIX YCIIOBUSAX;
BEIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJSIPHYI0O M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTa MO (QopMyJe COSAMHEHHUS, MAaCCOBYIO
JIOJIF0 BEIIIECTBA B PAcCTBOPE, MPOBOJIUTH PACUETHI MO YPAaBHCHHIO XUMHUYECKOU
peaKIuu;
cOOJII01aTh MTPaBUIIa MOJB30BAHUSI XUMUYECKON MTOCY10M
1 J1abopaTOpHBIM 000PYI0BAHUEM, & TAKXKE MTPaBUIIa OOpAIICHHUS
C BEIIECTBAMHU B COOTBETCTBHH C MHCTPYKIIUSIMHU TI0 BBITIOJIHEHUIO JIA0OPATOPHBIX
XUMUYECKUX OIBITOB IO TOJYYCHHIO M COOMPAHHMIO Ta3000pa3HBIX BEIIECTB
(aMMmaka u yriaeKkucioro rasa);
MPOBOJUTh PEAaKIUU, TMOATBEPKIAONIME KAueCTBEHHBIA COCTaB pa3IUYHBIX
BEII[ECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAMUI-, KapOOHAT-,
docdar-, cunmkar-, cynbdar-, THUIPOKCUI-HUOHBI, KaTUOHbI aMMOHHS M HOHBI
W3YYCHHBIX METAJUIOB, IPUCYTCTBYIONTNE
B BOJIHBIX PAacTBOpax HEOPTaHWYCCKUX BEIIECTB;IPUMEHIThH OCHOBHBIC OIEpaIluu
MBICJTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
CHUCTEMATHU3AIIMIO, BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBS3CH — JUIA M3YUYCHUS
CBOMCTB BCIIECTB W XHUMHUYECKHX pEaKIMi, ECTECTBEHHO-HAyYHBIC METObI
MO3HAHUS — HAOJIOJCHUE, U3MEPEHUE, MOACIIUPOBAHUE, DKCIICPUMEHT (peabHBIN
Y MBICJICHHBIN).



TEMATUYECKOE IINTAHUPOBAHUE

8 KJIACC
KonnuectBo yacos
No HaumenoBaHue pa3ziesion K 0 JJeKTpPOHHBbIE (IU(PPOBHIE)
I/ | U TeM MpOrpamMMbl Bcero OHTPOIIBHBIC PAKTHHCCKHC o0pa3oBaTesibHbIE pecypchl
paboThI paboThI
Pazpen 1. [leppoHayasibHble XUMUYECKUE TTOHSITHUS
XuMus1 — BaXKHast
11 00J1aCTh €CTECTBO3HAHMS 5 5 bub6munoreka [JOK
' Y MIPaKTUIECKOM https://m.edsoo.ru/7f41837c
JEATEIIbHOCTH YeJIOBEKa
12 BemecTBa 1 xXuMnueckue 15 1 bubmoteka [IOK
' peakiuu https://m.edsoo.ru/7f41837c
Nroro no pazneny 20
Paznen 2. Baxueiimme npeacTaBuTeNIn HEOPraHMYECKUX BEIIECTB
21 Bo3nyx. Kucnopon. 5 bubmuorexa [JOK
' ITonsiTue 06 okcuIax https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonstue o 8 1 bubmoreka [JOK
' KHCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
23 Bona. PacTBopbl. 5 1 1 bubmoreka [JOK
' ITonsiTHe 00 OCHOBAHUSIX https://m.edso0.ru/7f41837c
24 | wsoprammasem 11 1 1 bubmmorexa LIOK
' P . https://m.edsoo.ru/7f41837c
COEJIMHEHUN
Uroro no pazneny 30

Paznen 3. Ilepuoanueckuii 3akoH u [lepuoauueckas cucrema xumuueckux syemenToB J[. 1. MenneneeBa. CtpoeHue



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

aToMOB. XuUMH4ecKas CBsI3b. OKHCINTEIIFHO-BOCCTAHOBUTEILHBIC CaKIuu

[Tepuoauueckuii 3aK0H U
[Tepronnueckas cuctema
3.1 XHUMHAYECKHUX DJIEMEHTOB 7
J. 1. Mennene-eBa.
CrpoeHune atoma

bu6moreka [JOK
https://m.edsoo.ru/7f41837c

XHUMHYECKas CBS3b.

32 OKucCIUTeNbHO- 8 1 bu6moreka [JOK
BOCCTAHOBUTEIILHEIE https://m.edsoo.ru/7f41837c
peaKIu

bubmmoreka [LHOK
Hroro no pasniery 15 https://m.edsg)lo.ru/7f41837c
Pe3epBHOE Bpems 3 BH6H_HOTeKa HOK
https://m.edsoo.ru/7f41837¢c
OBILIEE KOJIMYECTBO 68 4

YACOB I10 ITPOTPAMME



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

9 KJIIACC

KomuyecTBO Yacos

Ne HanmenoBanue pa3nenoB u Tem K R OnexTpoHHBIE (I POBLIC)
/1 IPOrpaMMBbl Bcero OHTPOIILHBIC PAKTIACCKHC 00pa3zoBaTeIbHbBIE PECYPChI
paboTHI paboTHI
Paznien 1. BenecTBo 1 XMMHU4YECKHUE peakiuu
L1 | s ocnonm passenos 5 ) Bubmaorerca LIOK
' pas https://m.edsoo.ru/7f41a636
Kypca 8 Kjacca
12 OcCHOBHBIEC 3aKOHOMEPHOCTH 4 bu6moreka [JOK
' XUMUYCCKUX PEaKIuit https://m.edsoo.ru/7f41a636
TR - 5 ) ;| BubmoreraLIOK
' . HHAATI. https://m.edsoo.ru/7f41a636
pPEAKIINM B pacTBOpax
Uroro no pazneny 17
Paznen 2. HemeTtasnibl U UX COCTUHEHUS
21 | micex oo VIIA- 4 1 buommorera LIOK
' https://m.edsoo.ru/7f41a636
rpynnsl. ['anoressl
22| o srextenton VIA 6 utmiorerca LIOK
' ) https://m.edsoo.ru/7f41a636
rpynnsl. Cepa u €€ COeTMHEHUS
OO6mr1ast xapaKTepUCTHKA
23 XHUMHUYECKHX 2eMEeHTOB VA- 7 1 bu6mmoreka [JOK
' rpymibl. A30t, hochop u ux https://m.edsoo.ru/7f41a636
COEUHECHUS



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

OO01mas xapakTepucTuKa

24 XAMUYeCKHX 31eMeHTOB |V A- 8 bu6moreka [JOK
' IPYIITEL. YTIAEPO ¥ KpEMHHHA 1 https://m.edsoo.ru/7f41a636
UX COCIUHCHUS
Hroro mo pazneny 25
Pazgen 3. MeTaiibl U UX COCIMHEHUS
. bubmmoreka [JOK
3.1 Qe CBOHCTEA METAILIOB 4 https://m.edsoo.ru/7f41a636
39 BaxxHeiime MeTaibl U uxX 16 bubmoteka [IOK
' COCIMHCHUS https://m.edsoo.ru/7f41a636
Hroro no pasmemny 20
Paznen 4. Xumusd u okpy»xaromiasi cpejia
41 BemectBa nu maTepuansl B )KU3HU 3 bubmoteka [IOK
' YeJIOBeKa https://m.edsoo.ru/7f41a636
Nroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa LOK
p P https://m.edso00.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB IIO 68

ITPOI'PAMME



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

I[TOYPOYHOE INIAHUPOBAHUE

8 KIIACC
KosmmuecTBo yacos Hara
Ne Tema ypoka Beer | Kommoomemer | I 3VUCHI DnexTpoHHbIEC TU(POBBIE
/1 p PaKTIHCCKH Y oOpa3zoBaTeIbHbIE PECYPChI
0 ¢ paboThI € paboThI A
[Ipeamet xumuu. Posb
1 XUMHH B KU3HU 1 bu6moreka IJOK
yesoBeka. Tema u https://m.edsoo.ru/ff0d210c
BEIIIECTBA
2 [Tonsatue o MeTogax 1 bubmoreka IIOK
MO3HAHUS B XUMHUH https://m.edsoo.ru/ff0d227e
[Ipaktruueckas padora Ne
1 «IIpaBuna paboTsl B
3 1abopaTopun U IPUEMBI 1 bubmuotexa [JOK
oOpaIieHus ¢ https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM
000pyT0BaHUEM)
+ | cveon Crocam ) Bumorexa LIOK
' . https://m.edsoo.ru/ff0d26ca
pasjiesieHus: cMeceit
[Ipaktuueckast pabota No
5 2 «Pa3nenenne cmeceit 1 bu6mmoreka IJOK
(Ha mpUMeEpe OYUCTKH https://m.edsoo.ru/ff0d28c8
MTOBAPEHHOW COJIN)»
bu6mmoreka IJOK
0 ATOMEL M MOIIEKY &I ! https://m.edsoo.ru/ff0d2a6¢
7 XUMHYCCKHE IIEMEHTEI. 1 bubmoreka IIOK



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

3Haku (CUMBOJIBI)
XUMUYECKUX DJIEMEHTOB

https://m.edsoo.ru/ff0d2be8

BeEIIeCTB. XUMHUYECKHUE

8 [IpocTbie U CIOXKHBIE bubmuotexa [JOK
BEILIECTBA https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYJISIPHOE bubmoteka [JOK
yueHHUE https://m.edsoo.ru/ff0d2d50
3aK0H IIOCTOSHCTBA
10| Xseckas (opyyna buGmorera LIOK
PMYJIa. https://m.edsoo.ru/ff0d2eae
BanesTHOCTE aTOMOB
XUMHUYECKHUX DJIIEMEHTOB
11 | wacen Orecmmenmatn buGmorera LIOK
‘ https://m.edsoo.ru/ff0d323c
MOJIEKYJISIpHAs Macca
12 XMH?\;:;zgzioizH:neMeHTa B budmiorexa LIOK
https://m.edsoo.ru/ff0d350c
COCTUHEHNU
13 KonnyecTBo BemecTna. bu6moreka IJOK
Mous. MossipHast Mmacca https://m.edsoo.ru/ff0d5230
14 gﬁﬁ::iﬁﬁ: :BJ'ICHI/ISI Brbmzorexa LIOK
' https://m.edsoo.ru/ff0d37fa
XUMHYECKAs] peaKIus
15 Epcl)d;;g{}lﬂnj )}(]I(/:IJI\I/I(I)/I%II/::ZKI/IX bubmorexa LJOK
poteka https://m.edso0.ru/ff0d3al6
peakiui
16 3aKOH COXpaHEHHUS MacChl bubmoreka [JOK

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88

YPaBHEHHS

Beruucnenus KOJINYCCTBA,
MacCChI BCIICCTBA I10

bubmoreka [JOK

17 yYpaBHEHUSAM XHMHUECKHUX https://m.edsoo.ru/ff0d5708
peakiuin
Knaccuduxanus
XAMUYECKHX PCaKIIHi

18 (COGI[I/IHGHI/I}IP bubmoreka IIOK
- ,BaMeHleHI/IH https://m.edsoo.ru/ff0d3f34
obmeHa)

M. B. JIoMoHOCOB —

19 YYEHBIN-IHIIUKIIOTICIUCT. bubmoreka [JOK
O06001meHNE U https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3aIs 3HAHUM
Kontposnbnas padora Nel

20 o Teme «BerecTBa u BH6H_HOTeKa HOK
XUMHYECKUE PEAKIIINY https://m.edsoo.ru/ff0d4290
Bo3nyx — cmeck ra3os.

21 Cocras Bo3yXAa. bubmoreka IIOK
Kucnopox — anemeHT u https://m.edsoo.ru/ff0d448e
rpocroe BenecTBo. O30H
duznyeckue u
XMMHYECKHE CBOMCTBA

22 KHCJIOpoia (peakiuu BH6H_HOTeKa HOK
OKHCIICHHS, TOPEHHE) https://m.edsoo.ru/ff0d4614
[Toustue 00 oxcumax

23 Crioco0bl IoJTy4eHHS bubmuotexa [JOK

KHUCJIOpPOJia B

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

naboparopuu u
IIPOMBIIIEHHOCTH.
IIpumenenue kucnopoaa

Tennosoit ad ekt
XUMHYECKOHN peakiny,
TIOHATHE O

24 TEPMOXUMHYECKOM bubmmorexa IIOK
https://m.edsoo.ru/ff0d4790
YpaBHEHUH, K30~ U
SHJOTEPMUYECKUX
peaKusax
Tomnuo (HedTh, yroyb u
o5 MeTaH). 3arpsa3HeHue bubnuotexa [JOK
BO3/yXa, CIIOCOOBI €r0 https://m.edsoo.ru/ff0d4c4a
MPEOTBPAICHUS
[Ipaktuueckas pabora Ne
2 3 no teme «Ilonyyenue u butmoreka [{OK
coOupaHue KHCIIOpO/Ia, https://m.edsoo.ru/ff0d4ae?
V3YYEHHUE €TI0 CBOMCTBY»
27| npocrot seusermo. bubmiorera LIOK
’ https://m.edsoo.ru/ff0d4dd0
Haxoxnenue B ipupojie
du3nyecKue u
28 XHMUYCCKHE CBONCTBA bubmoreka IIOK
Bojiopoaa. [Ipumenenue https://m.edsoo.ru/ff0d4dd0
BOJIOPOJIa
29 [Tonsarue o KuciIoOTaX M bubmoreka IIOK
COJISAX https://m.edsoo.ru/ff0d50d2
30 CriocoObl TOJTy4IEeHUS bubmuoteka [[OK



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

BOJIOPO/JIa B J1abopaTOopun

https://m.edsoo.ru/ff0d4dd0

[Ipaktuueckas pabora Ne
4 no teme «llomyuenue u

bubmoreka [JOK

31 cobupaHue BOAOPO/a, https://m.edsoo.ru/ff0d4f42
U3Y4YEHUE €r0 CBOMCTBY

32 MonsipHbIii 00BEM ra3oB. bubmuotexa [JOK
3akoH ABOTaJIpo https://m.edsoo.ru/ff0d542¢
Brrancienust 00bEMa,
KOJIMYECTBA BEIIECTBA Bubmorexa [IOK

33 rasa To ero U3BeCTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA
WIH 00bEMY
Brruncnenust o0EM0B
ra3oB 0 YPaBHECHHUIO Bubmorexa LIOK

34 DCAKIIH Ha OCHOBE https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHEBIX
OTHOIIIEHUH T'a30B

35 gﬁﬁiﬁﬁﬁz CHBoﬁCTBa Brbmzorexa LIOK

https://m.edsoo.ru/ff0d587a

BOJIBI

36 CocTaB OCHOBaHMII. butmoreka [{OK
[TonsTHe 00 MHAUKATOPAX https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTes.
Hacrwimennnie u

37 HEHACBIIICHHBIC bu6mmoreka IJOK

pacTBopbl. MaccoBas
JIOJIs BEILIECTBA B
pacTBope

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40

[Ipaktrueckas padora Ne
5 mo Teme
«IIpurorosnenne

bubmoreka [JOK

38 pactBopoB ¢ . https://m.edsoo.ru/ff0d5eba
OmpeIeIEHHON MaccoBOM
JOJIEN PACTBOPEHHOTO
BEIICCTBAY
o | Koo o %2 o LOK
PO https://m.edso0.ru/ff0d6342
Bopopon. Bona»
o | o oo Sumorea 110K
s, https://m.edsoo.ru/ff0d664e
HOMEHKJIATypa
[Tonmyuyenue u
a1 XUMHYECKUE CBOMCTBA bu6moreka IJOK
KMCJIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCHJIOB
o | o coc Buorera LOK
HHA, https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa
43 XHP?;Z:ZZIII;I;(%HCBOIZCTB& bubmorexa LTOK
. https://m.edsoo.ru/ff0d67ca
OCHOBaHMH
44 EH:SC(I)/IT;)’;;;C;;B’ bu6mmoreka IJOK
1 L https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa
45 [Tony4yenue u bubmmoreka [JOK

XAUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/ff0dfee2



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

KHCJIOT

Conu (cpennue):
HOMEHKJIaTypa, CIIOCOOBI

bubmoreka IIOK

46 https://m.edsoo.ru/00ad947
MOJTYy4YEeHUS, XUMUYECKHUE 4
CBOMCTBa -
[TpakTudeckas padora Ne
6. Pemrenue
| e o LOK
1l https://m.edsoo.ru/00ad9b7c
«OCHOBHBIC KJIACCHI
HEOPraHUYECKUX
COCJIMHCHMI»
I'eneTnyeckas cBI3b
48 MEXy KJIaccamu bu6moreka IJOK
HEOPTaHUYECKUX https://m.edsoo.ru/00ad9a50
COCJTMHCHUH
49 O06o061meHne u bu6amoreka I{OK
CHCTEMATU3aIMs 3HAHUMN https://m.edso0.ru/00ad9ch?2
Kontposnbnas padora Ne3
50 o Teme "OCHOBHEBIE bubmoreka IIOK
KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9ela
coequHeHnn"
[IepBbIe ONBITKH
51 )IEJI;B;;‘I:S():I;I(I;I?(H;IHI/ICMGHTOB Brbmzorexa LIOK
: https://m.edsoo.ru/00ad9ffa
[TonsTue o rpynmax
CXOIHBIX DJIEMEHTOB
52 ITeproanyeckuii 3aKOH U bub6moreka [IOK



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

Ilepnognyeckas cucrema
XUMHAYECKUX IJIEMEHTOB
J1. 1. Menneneena

https://m.edsoo.ru/00ada52c

[lepuonpl, rpymniisl,

bubmoreka [JOK

53 HOATPYIIIIBI https://m.edsoo.ru/00ada52c
54 | Coeran arowmmt wacp Bufmorexs LIOK
‘ https://m.edsoo.ru/00ada342
N3oTtomnsl
CrpoeHne 2neKTpOHHBIX
55 ;)J?;);g;l:gBaTOMOB bubmoreka [JOK
. https://m.edsoo.ru/00ada6bc
ITeproan4eckoil CUCTEMBI
. 1. MenpaeneeBa
XapakTepucTuka
o | pmuresoro v Bumorea 10K
. https://m.edsoo.ru/00ada824
Ilepnoauueckoii cucreme
. 1. MenpaeneeBa
3HaueHue
IIepnoamyeckoro 3akoHa
57 JUISl PA3BUTHUS HAYKH U bubmuoteka [JOK
npaktuku. J[. U. https://m.edsoo.ru/00ada96e
MenpaeneeB — y4EHBIN,
MeIaror U rpaxaaHuH
58 | »arovion ximmecern Bu6mozexa LIOK
https://m.edsoo.ru/00adaab8
2JIEMEHTOB
59 HNonnas xumuyeckas bub6moreka [IOK



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8

CBSI3b https://m.edsoo.ru/00adac34
60 KoBanentHas nosisipHas 1 bubmuotexa [JOK
XUMHUYECKAS CBIA3h https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HenosipHas 1 bubmoteka [JOK
XAMUYECKAs CBA3b https://m.edsoo.ru/00adaab9
bubmoreka IIOK
62 Crenens okucneHns 1 https://m.edsoo.ru/00adae28
OKucIuTeNnbHO- bubmoreka [JOK
63 BOCCTAHOBUTEIILHBIE 1 https://m.edso0.ru/00adb07
peaKunu 6
OKUCIITEIH 1 bubmoreka [JOK
64 1 https://m.edsoo.ru/00adb07
BOCCTAHOBUTEIN 5
Koo o o LOK
65 P 1 https://m.edsoo.ru/00adb48
aToMa. XUMHUYecKas 5
CBSI3b» o]
66 g%gsgi};lﬁeygw' 1 bu6moreka IJOK
. https://m.edsoo.ru/00adb33c
cucTeMaTH3allus 3HaHUI
gy | oo s 1 s LOK
. https://m.edsoo.ru/00ad9cbh2
cucTeMaTH3allus 3HaHUI
68 g?:g;iiﬁeyﬁm(' 1 bubmoreka IIOK
. https://m.edsoo.ru/ff0d61c6
cucTeMaTH3alus 3HaHUI
OBIIEE KOJIMYECTBO 68



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

YACOB I10 ITPOTPAMME




9 KJIIACC

KonnuecTBO Yacos

Ne T [ara DneKTpOHHBIE TU(POBHIE
/I eMa Ypord Bcero Kontponbhbie | IpakTiieckue H3ydeHus | oOpa3oBaTeIbHbBIE PECYPChI
paboThI paboTHI

[leprnoanueckuii 3aK0H.

1 [lepnoanueckas cucrema 1 bu6mmoreka I{JOK
XUMHAYECKHUX 3JIEMCHTOB https://m.edsoo.ru/00adb59e
1. 1. Menneneena
3aKOHOMEPHOCTH B

2 W3MEHEHHUHU CBOICTB 1 bubmoteka [IOK
XUMHYECKHUX 3JIEMCHTOB https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOJIOB
Knaccuduxanus u

3 HOMEHKJIaTypa 1 bubmoreka [JOK
HEOPTaHNYECKUX https://m.edsoo.ru/00adb7e2
BEIIICCTB
Bunpl xuMudeckon cBs3u

4 W TUIIBI 1 bubmoteka [IOK
KPUCTATHICCKHIX https://m.edsoo.ru/00adbac6
peLIETOK
KontponbHas paborta
Nel o Teme
«IToBTOpEHME U

5 . 1 1
yTiyOJieHue 3HaHUN
OCHOBHBIX pa3/ieyioB
Kypca 8 Kiacca»

6 Kiaccuduxanms 1 bu6moreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

XUMHAYECKUX PEAKLINN 10
Pa3JIMYHBIM [IPU3HAKAM

https://m.edsoo.ru/00adbch0

[lonsTue o CKOpPOCTH
XUMHUYECKOMN PCaKIUu.

bu6moreka [JOK

! Howsitue o romoresHex https://m.edsoo.ru/00adbe9a
Y TE€TEPOreHHBIX
peaKuax
IToHsTHE O XUMHYECKOM
paBHOBeCcUU. DAKTOPHI,
BIIMSIONIME HA CKOPOCTh

8 XHMHqg(I:Koﬁ peamlljm/l u bubmorexa LOK

https://m.edsoo.ru/00adc28c

TIOJIOJKEHHE
XAMHYECKOTO
paBHOBECHS
OKHuCIUTEIIHLHO-

9 BOCCTAaHOBHUTEIILHEIC bubmorexa LOK

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

peaKHU
Teopus

10 BJICKTPOIUTUYECKOU bu6mmoreka [JOK
muccormanyi. CHIbHbIE https://m.edsoo.ru/00adcd68
U CJ1a0bIe DJIEKTPOJIUTHI

11 HNoHnHble ypaBHEHUS bubmuorexa [JOK
peaximii https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA
KHUCJIOT U OCHOBaHI/II/IVB Bubmmotexa LIOK

12 CBETE MpeJICTaBICHUN 00

AJIEKTPOIIUTUYECKOU
JIUCCOLIUALINU

https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

XUMHYECKUE CBOMCTBA
COJIEHN B CBETE

13 IIPEACTaBICHUHA 00 bubmorexa LIOK
pea . https://m.edsoo.ru/00add8b2

ANEKTPOTUTUUECKON
JTACCOITUALINHT

14 [TonsiTe o rumpon3e bu6mmoreka I{JOK
coJiei https://m.edsoo.ru/00add9d4

15 O6o06mIeHue u bu6moreka [JOK
CHCTEMATH3AINS 3HAHUI https://m.edsoo.ru/00addd12
[Ipaktruueckas padora Ne

16 1. «Pemienue bubmoteka [IOK
AKCIIEPUMEHTATBHBIX https://m.edsoo.ru/00addbfa
3a7a9»
KoHntposnbHas paborta
Ne2 o Teme

17 «DIEKTPOIUTHYECKAS bubmoreka [JOK
JUCCOITHAITHS. https://m.edsoo.ru/00addecO
XUMHUYECKHUE PEAKIINU B
pacTBOpax»
OO611ast xapakTepucTHKa

18 rajoreHoB. XMMHUYECKHE bubmoteka [IOK
CBOICTBA HA IPUMEPE https://m.edsoo.ru/00addfe2
XJjiopa
XnopoBogopoa. ConsiHas

19 KHCJIOTa, XUMHYECKHE bu6morexa IJOK
CBOWCTBa, MOJTyUCHUE, https://m.edsoo.ru/00ade104
IPUMEHEHUE

20 [Tpaktruueckas pabora No bubmuorexa [[OK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

2 o teme «llomyuenue
COJISTHOM KHCJIOTHI,
M3y4YE€HUE €€ CBOKCTBY

https://m.edsoo.ru/00ade348

Breruncnenud mo
ypaBHEHUSIM

21 XUMUYECKUX PeaKIui Bubmaorexa LIOK
’ https://m.edsoo.ru/00ade488
€CJIM OJINH U3 PEarcHTOB
JIaH B H30BITKE

99 OO6mas xapakKTepUCTHKA bu6moreka [JOK
aeMeHToB VIA-rpynms https://m.edsoo.ru/00ade64a
AJIOTpOITHBIE
MOAU(DUKAIIUHA CEPHI.

23 Haxoxnenue cepsol u e€ bubmuorexa [JOK
COCIMHCHHI B IIPUPOJIC. https://m.edsoo.ru/00ade64a
XUMHYECKHUE CBOMCTBA
cephl

e | goTomroren creeme o 10K

. https://m.edsoo.ru/00ade802
XHMHWYECKHE CBOMCTBA
Oxkcuppl cepbl. CepHas

o5 KHUCJIO0Ta, (Pu3nueckue u bubmoteka [IOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHYECKUE PEAKLINH,

JIe)KAIIUE B OCHOBE Bubmmorexa [JOK

26 IPOMBILIJIEHHOTO

croco0a NmoJy4eHHusl
CEPHOM KUCIIOTHI.

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

XUMHYECKOE
3arps3HECHUE
OKPYXaroUIEH Cpeibl
COCMHEHUSIMU CEPBI

Brruncienne maccoBoit

27 OJIM BBIXOJIA IIPOIYKTa bubmorexa LIOK
A Aa Ipoy https://m.edsoo.ru/00adec8a
peaKIH
OO6mas xapakTepUCTHKA
28 | o sacnposorcne Bubmorexa LIOK
» paclipoctp https://m.edsoo.ru/00adeeab
B IIpUPOJIE, PU3UUECKHE
1 XUMHAYECKHE CBOMCTBA
AMMHax, ero
29 EII;;I::IGGZII((II//IIZ 2BOﬁCTBa bubmorexa LTOK
’ https://m.edsoo.ru/00adf004
MOJTyYEHHUE U
IPUMCHCHHE
[Ipaktuueckas pabora Ne
30 3 no teme «Ilomydyenue bu6mmoreka [JOK
aMMUaKa, U3y4eHHue ero https://m.edsoo.ru/00adf180
CBOMNCTB»
| e serors. Bumores 110K
. https://m.edsoo.ru/00adf306
XUMHYECKHAE CBOICTBA
Hcnonp3oBanue
32 HUTPATOB U COJIEH bubmmoreka [{IOK

AMMOHUA B Ka4YE€CTBC
MHHCPAJIBbHBIX

https://m.edsoo.ru/00adf518



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

YIOOpECHMIA.
XUMHYECKOE
3arps3HECHUE
OKPYXaroIIEH CpeIbl
COCIMHEHUSAMU a30Ta

33

®docdop. Oxeup
docdopa (V) u
docdopnas kucnora,
(duznueckue u
XUMHUYECKHUE CBOMCTBA,
MOJTy4YeHHUE

bu6moreka [JOK
https://m.edsoo.ru/00adf68a

34

Hcnons3oBanue
dbocdaroB B KauecTBe
MUHEPATbHBIX
yaoOpeHuil. 3arpsisHeHUE
MIPUPOJHON CPEIbI
dbocdharamu

bubmoteka [IOK
https://m.edsoo.ru/00adfc20

35

Yraepon,
pacrpocTpaHeHue B
npupoze, puanyeckue u
XHMHUYECKHE CBOMCTBA

bubmoteka [IOK
https://m.edsoo.ru/00adfd9c

36

Okcupel yriepoaa, ux
busnueckue u
XMMHUYECKUE CBOMCTBA.
DKOJOTUYECKHUE
poOJIeMbl, CBSI3aHHBIC C
okcusioM yriepona (1V)

bu6moreka [JOK
https://m.edsoo.ru/00adfebe

37

YronpHag KACJIOTA U €€

bu6moreka [JOK



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

COJIin

https://m.edsoo.ru/00ae006¢

[IpakTuueckas pabora Ne
4 o Teme "Ilosryuenue

38 TJIEKACJIOTO ras3a Bubmaorexa LIOK
Y ) https://m.edsoo.ru/00ae027e
KauecTBenHnas peakius
Ha KapOoHaT-uoH"
ITepBoHauanbHbBIC
30 | oorammosmns BuGmorexa LIOK
p https://m.edsoo.ru/00ae054e
BEIIECTBaxX KaK O
COCIMHEHHUAX yTiIepoaa
40 Kpemnuii u ero bubmuoreka [JOK
COEIMHEHUS https://m.edsoo.ru/00ae080a
[Ipaktruueckas padora Ne
5. Pemienue
AKCIIEPUMEHTAIIbHBIX Bubmorexa LIOK
4l 3ajad HOUTeMe https://m.edsoo.ru/00ae0bf2
«Baxuenmnime
HEMETAIUIBI M UX
COEINMHEHU
KoHntposnbHas paborta
42 f]?a;?{;;r;e bubmaorexa LIOK
https://m.edsoo.ru/00ae0el18
HEMETAJUIBI U UX
COEIMHEHUA
OO6mas xapakTepucTHKa Bubmmorexa [JOK
43 XUMUYECKUX DIIEMEHTOB

— MCTAJIJIOB.

https://m.edsoo.ru/00ae103e



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

MeTtananueckas CBSI3b U
MeTaJuITndecKast
KpUCTaJUTNYECKas
pemérka. Ouznueckue
CBOMCTBA METAJIJIOB

XUMHUYECKUE CBOUCTBA
METAJJIOB.

44 DIEKTPOXUMUYECKUI brbmorexa LIOK
p 9 https://m.edso0.ru/00ae1156
PAIl HANPSDKEHU N
METAJLIOB
OO061ue crocoOnl
MOJTy4YE€HHUS METAILIIOB.
5 | o D Bumore 10K
yP . https://m.edso0.ru/00ae1156
XUMUYECKUX PEAKIIUH,
€CJIU OJIUH U3 PEarcHTOB
COJICP>KUT MPUMECH
16 [TonsTre 0 Koppo3un bubmuorexa [JOK
METAJIJIOB https://m.edso0.ru/00ae1278
bu6mmoreka [JOK
4l [Henoumpie MeTame! https://m.edsoo.ru/00ae14b2
48 OKcubl ¥ TUAPOKCUIBI bubmoreka [JOK
HATPUS ¥ KaJTHsI https://m.edsoo.ru/00ael14b2
o | Moo Bumoresa LOK
! 1 https://m.eds00.ru/00ae15e8
MarHui
50 BaxHeimme coequHeHUs bu6mmoreka [JOK

KaJIbIUS

https://m.edso0.ru/00ae15e8



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

O00011eHNE U

>l CHCTEeMaTH3aI1s 3HAHUI
52 JKécTkocTh BOOLI 1 bu6mmoreka IJOK
CIOCOOBI €€ yCTpaHEHUs https://m.edsoo.ru/00ae1886
[Ipaktrueckas padora Ne
53 6 o Teme "KECTKOCTH bu6mmorexka [JOK
BOJIbI U METOJBI €€ https://m.edsoo.ru/00aelae8
yCTpaHeHus"
. bub6mnoreka [IOK
>4 AmoMuHHi https://m.edsoo.ru/00aelc64
55 AMdoTepHbie CBOICTBa bubmuorexa [JOK
OKCHJIa ¥ THJIPOKCH/IA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Okcunpl, THAPOKCHUIBI U bubmoreka [JOK
conu xkene3a (1) (1) https://m.edsoo.ru/00ae35e6
58 O6o06mieHue u
cucTeMaTu3alus 3HaHUI
[Ipaktuueckas pabora Ne
7. Pemenue
59 ADKCIIEPUMEHTAIbHBIX bu6moreka [JOK
3a7a4 10 TeMe https://m.edsoo.ru/00ae3de8
«Baxuneumme Metamisl U
UX COCTUHCHUS
Brruncienus o BuGmorexa LIOK
60 YpaBHEHUSIM

XAMUYECKUX PEAKIIHM,

https://m.edsoo.ru/00ae1750



https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

€CJIM OJIUH U3 PEarcHTOB
JIaH B U30BITKE UIIH
COJICPKUT MPUMECH.
Brruncnenus maccoBoit
JI0JTA BBIXOJIa TIPOAYKTA
peaKImu

O00011eHNE U

61 cucTeMaTH3anusd 3HAHUU
KontposnbHas pabota
Ne4 1o Teme
62 N
«Ba)KHeI/IIHI/IG MCTAJIJIbI U
X COCIUHCHUS»
63 | 5moscomosnatt st BuGmorexa LIOK
a1 https://m.edsoo.ru/00ae3f50
YJCcJI0OBCKaA
64 i?Mg;e;f;: bu6moreka [JOK
P . https://m.edso0.ru/00ae4270
Opr>KaIOHleI/I Cpe,Z[bI
65 Ponp xumnu B perieHnn bubmuorexa [JOK
HKOJIOTHYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
. g?:gm{;;‘eyﬁm Bu6morexa LIOK
M . https://m.edsoo.ru/00ae0d0a
cucreMarui3anyvsa 3HaHUN
67 g?:gBiI:EeyEOK' bu6moreka IJOK
H . https://m.eds00.ru/00adb33c
cucreMarui3anyvs 3HaHUN
68 Pe3zepBHbIl ypOK. bubmmoreka [{IOK

O0o001Ienne u

https://m.edsoo.ru/00ad9ch?2



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

cucTeMaTH3anusd 3HAHUU

OBILIEE KOJIMYECTBO

YACOB I10 ITPOT'PAMME 68 4 !

YUEBHO-METONYECKOE OBECITEYHEHUE OBPA30BATEJIBHOTI'O ITPOLHECCA

OBA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA

Xumumst, 8 xmace/ [Nabpuensa O.C., OctpoymoB W.I'., CmagxkoB C.A., AxmmonepHoe o0miecTBo «M3maTenbcTBO
«IIpocBenienne»,2021 r Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.I'., Cnagko C.A., AKIIMOHEPHOE OOIIECTBO
«M3narensctBo «IIpocBemenune»,2021r.

METOJUYECKUE MATEPUAJIbI JIUIA YUUTEJIA

Xumus (0a30BbIN ypoBeHb). Peanuzanus oOpazoBanus: MeToauueckoe nocodue s yuurtens / Kapepuna A. A., [Tuuyruna
I'.B.; nox pen.I'. B. Ilnuyrunoii. M. : ®I'BHY «MHcTtutyT crpareruu pazsutus oopazoBanus PAOy», 2022 81 c.:ui.
[MNDPOBBIE OBPA3OBATEJIBHBIE PECYPChI U PECYPCBI CETU UHTEPHET

https://edsoo.ru/rabochie-program
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