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IMNOACHUTEJIBHAS 3AIIMCKA

[IporpaMma MmO XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJiecHa Ha OCHOBE TpeOOBaHMM K pe3yjbTaTaM OCBOCHUSI OCHOBHOM
00pa3oBaTEIbHOM MPOrPaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakke Ha OCHOBE (QenepaabHON paboueld MPOrpaMMbl
BOCIIUTAHUS U C YUETOM KOHIICTIIIMY MPENOJaBaHus YYeOHOro mpeaMera « XUMUshH)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii denepanum.

[Iporpamma 1o Xumuu Ha€T TMPEACTABICHHUE O MENsIX, OOIIel CTpaTeruu
oOy4eHHs, BOCHUTAHUS W Pa3BUTHUS OOYyYaAIOIMIUXCA CPEACTBAMHU y4eOHOTO
peIMeTa, YCTaHABJIUBAECT 00s13aTeNIbHOE MPEIMETHOE COoZEpKaHUE,
NpeAycMaTpUBAET pPACIpENeIeHue €ro Mo KilaccaM M CTPYKTYPUPOBAHUE 10
paszgenaM M TeMaM IMporpaMMbl IO XUMHH, ONPEACISET KOJUYECTBEHHBIE U
KaueCTBEHHBIE XapaKTepUCTUKU COAEpKaHUS, PEKOMEHIYEMYIO
MOCJIEI0OBATEIbHOCTh ~ M3YYEHUS XUMHM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTMKA Yy4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAessieT BO3MOXHOCTU TMpeaMera s
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHOMN
nporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKke TPEOOBAHUM K
pe3ynbTaTam oOy4eHHs] XUMUU Ha YPOBHE IeJIei N3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENBHON JEATEILHOCTH OO0YyYaroulerocs MO OCBOCHHIO
y4e0HOTO COJIepKaHUsI.

3HaHUWE XUMHUHU CIYKUT OCHOBOM Juisi (OPMUpPOBAHHMS MHPOBO33PEHUS
0o0yyaroierocs, ero MpeACTaBICHUN O MaTEpPUATbHOM EIUHCTBE MHpPA, BAXKHYIO
pOJib UTPAOT (PopMHUpPYEMble XUMHUEH MNPEJICTABICHUS O B3aUMOIPEBPAIICHUSIX
PHEPTUU M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O IMyTAX PEIICHHS TIO0ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPbEBOM, IHEPreTUUYECKOU,
MUIIEBOM U 9KOJOTUYECKON O€30MacHOCTH, MPOOIIEM 3IpaBOOXPaHEHUSI.

N3yyenune xumun:

COCOOCTBYET  peaiu3alldd  BO3MOXXHOCTEH IS CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIBTYPbI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHOW TPaMOTHOCTH;

BHOCHUT BKJaJ B (POpPMUpOBAHHE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
00yy4arommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW  y4eOHOM  JIesTEIhbHOCTH,
HKCIIEPUMEHTAIBHBIX M HCCJIEIOBATENIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM XU3HU, TaK U B MPO(HECCUOHAIBHOM NESITEIHLHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
LEJIOCTHOT'O B3IJISI1a HA €UHCTBO MPUPOABI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YYaIOIIUXCS,



criocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCHUT CBOM BKJIaJl B 9KOJIOTUUYECKOE
oOpa3zoBaHHe 00yUaIOIUXCSI.

JlaHHbIe HampaBiieHUST B OOYYCHUU XUMHUHM OOECIICUMBAIOTCS CIEIU(UKOMN
CO/ICp)KaHUsl  Yy4yeOHOTO  MpeaAMeTa, KOTOpPbIM  SIBISIETCS  IEIarorMuecKu
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAyKW XMMHH Ha ONpeeIEHHOM dTare e&
pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs OPHUEHTUPOBAH Ha
OCBOEHHE OOYYalOIUMHCS CUCTEMBI TMEPBOHAYAIBHBIX TMOHSITUN XHWMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYMMBIX TOHSTUM
OPTraHUYECKON XUMHHU.

CtpykTypa coaepkaHHUsl MPOTrpaMMbl MO XUMHUHU c(PopMHpOBaHA Ha OCHOBE
CHUCTEMHOro mnojxoaa k €€ mzydeHuto. CoaepkaHu€ CKIAAbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM D3JIEMEHTE M BEIIECTBE M CUCTEMbI MOHITHIN O XMMHYECKOM
peakiuu. OO0 OSTH CUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO0 MPUHIMITY
MOCJIEIOBATEILHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETHUUECKHUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuoanueckoro 3akona /. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOU CBA3H,

— TIPEACTaBICHUM 00 DICKTPOJMTHYECKONW JUCCOIMAIMU BEIISCTB B
pacTBoOpax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE OAMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, PA3BUBAIOTCS ITOCIIEIOBATEIIHFHO OT OJHOTO
YpPOBHS K JIpyrOMYy, BBITIONHSSA (PYHKIIMU OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOWMCTB, CTPOCHHUSI U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJy4eHUs
M3y4aeMbIX BEILECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJCTABICHUS O XMMUYECKON COCTABIISAIONICH HAYYHON KapTUHBI MHUpPA B JIOTHKE
€€ CHCTEMHOW NPUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
MeTOoJaM TMO3HaHUsI B Hayke. M3ydeHune XMMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHWA W3 paHee W3YYEHHBIX YUYEOHBIX mpeaMeToB: «OKpyXalomuid Mupy,
«buonorus. 5—7 knacce» U «Pusznka. 7 Kjiaccy.

[Ipy wu3yyeHWH XUMHH TPOUCXOJUT (POPMHUpPOBAHWE 3HAHMK OCHOB
XUMUYECKON HAyKH Kak 00JIaCTM COBPEMEHHOTO €CTEeCTBO3HAHMUSI, MPAKTUYECKOU
JNEATEBHOCTH YEJIOBEKA M KAK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3agadya ydeOHOro mpeaMera COCTOUT B (DOPMUPOBAHWU CHUCTEMBl XHUMHYCCKHUX
3HAHUHW — Ba)KHEUINHMX (hAKTOB, IMMOHATHH, 3aKOHOB M TCOPETUUCCKHUX IOJIOKCHHM,
JOCTYIHBIX 000OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B



NpUOOIIEHUH K HAYYHBIM METOJaM TIO3HAHUS TMPU M3YYCHUU BEUIECTB U
XUMUYECKUX peakiui, B GOPMUPOBAHUH M PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-TIO3HABATEIIBHOW U Y4eOHO-UCCIIeN0BATEIHCKON
NEeSTENbHOCTH, OCBOCHMM MpaBWi 0E€30MacHOr0 OOpallleHusi C BEIIeCTBAMH B
MMOBCEHEBHOM KU3HHU.

[Ipu u3ydeHMM XMMHUU HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs BaKHOE
3Ha4YCHUE TPUOOPETU TaKHUe 1EIH, KaK:

— (QopMHupoBaHUE MHTEIUICKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
CaMOOOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY NPHUHSATUIO DPEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM KU3HH;

— HampaBJICHHOCTh OOYy4Y€HUs] Ha  CHUCTeMaTH4YeCKoe MPHUOOIICHUE
00yyYarommxcsi K CaMOCTOATENIbHOW TMO3HABATEIbHOM JESITEIbHOCTH, HAyYHBIM
METO/IaM TO3HaHUs, (GOPMUPYIONIUM MOTHBAILMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecnieyeHue yCcIoBUM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yHarOIUMUCS
OMbITa Pa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CaMOIIO3HAHUSI, KIHOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETCHIIMI), UMEIOIIUX YHHBEpPCAIbHOE 3HAYCHUE ISt
Pa3JIMYHBIX BUJIOB JICATECIIBHOCTH;

— ¢opmupoBanue oO0mEeld QYHKIHOHAIBPHOM W  €CTECTBCHHO-HAyYHOU
IrPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUH OOBSCHATH W OILICHUBATh SIBJICHUS
OKPY’KaloIlEero MUpa, UCIOJb3ys 3HAHUS M OMbBIT, MOJYyYCHHBIC MPU H3YYECHUU
XUMUHU, TPUMEHATh WX MPU pPEIICHHH NpoOjeM B TOBCETHEBHOW KU3HU U
TPYJIOBOM J1€ATETLHOCTH;

— (¢opMmupoBaHHEe Yy OOY4YaIOIIMXCA TyMaHUCTHYECKUX  OTHOIICHHH,
MOHUMAaHUSl [IEHHOCTH XUMHUYECKUX 3HAHUM JJIs1 BBIPAOOTKH DKOJIOTHYECKH
1eaecoo0pa3HoOro MOBEJACHUST B OBITY M TPYAOBOM JACSTEIBHOCTH B LEIAX
COXpaHEHUs CBOETO 3/I0POBbs M OKPYKAIOIIe MPUPOTHON CPEIbl;

— pa3BUTUE MOTHUBAIMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCTIMTAHWIO Ha OCHOBE YCBOCHHS OOIIEYETIOBEUECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOduis M HANPaBIECHHOCTH JalbHEHIIEro
00yueHwus.

OO0miee 4YKMCIIO 4YacoB, OTBEAEHHBIX IS M3Y4YCHUS XUMUHM Ha YPOBHE
OCHOBHOTO 0011eT0 00pa3zoBanusi, coctasisieT 136 gacoB: B 8 kiacce — 68 gacos (2
gaca B HeJlento0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COJEPXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYa/ILHbIE XUMHYECKHUE TOHATHS

[Ipenmer xumuu. Posb XMMUM B )KU3HHU YENOBEKa. XMMHS B CHCTEME HAYK.
Tena wm BemecTBa. PU3NYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BellecTB. [loHsiTHE O MeToAax MO3HAHMS B XUMUU. UUCThIE BEIIECTBA U CMECH.
CriocoObI pa3jiesieHrs CMECeH.

ATOMBI U MOJIEKYJIBl. XHUMHYECKHE OdJeMeHThl. CHMBOJIBI XUMHUYECKHUX
aeMeHTOB. [IpocThie U CIIOXKHBIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudaeckas ¢Gopmysna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX DJIEMEHTOB.
3akoOH TMOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCHUTENIbHAsi aTOMHas Macca.
OTtHocuTenbHas MOJEKYJsIpHast Macca. MaccoBasi 10151 XMMHUYECKOr0 3JIEMEHTA B
COEIMHEHHH.

KomnuecTBo BemectBa. Moiib. MonsipHast Mmacca. B3auMocBsi3p KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €JWHHI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHCHUH.

@u3nuecKue U XUMUYECKUE SBJICHUS. XUMHUUECKasi PEaklus U €€ IPU3HAKU.
3aKOH COXpaHEHHUSI MacChl BEIIECTB. XUMHUUECKUE ypaBHeHUs. Kiaccudukaius
XUMUYECKUX PeaKINil (COeTMHEHNS, PA3I0KEHHUs, 3aMEIIICHUS, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0#, mpaBmiiaMu paboThl B J1a0OpaTOpUU U
npuéMaMu oOpallleHus ¢ JIabopaTOPHBIM O0OPYTOBAHUEM, U3YUYCHUE U OMKMCAHUE
(bu3NYeCKMX CBOWCTB O0pa3IlOB HEOPTAaHWMUYECKHX BEIICCTB, HAOIIOJCHUE
¢u3nueckux (IMIaBJI€HUE BOCKA, TasHUE JbJA, PACTUPAHHME caxapa B CTYIIKE,
KUIEHUE U KOHAEHCALMS BOJIbI) U XUMHUYECKHX (FOPEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM TPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOII0ICHUE U
ONMCAaHHWE NPHU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3jioKEHUE TUIAPOKCUIA
menu (II) mpu HarpeBaHuu, B3auMOJEHCTBHE Keme3a ¢ pacTBopoM cos Menu (11),
U3Y4YeHHE CIOCOOOB pa3felieHHus] CMECE: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbITIApUBAHUE, JUCTWUIAIMSA, XpoMaTorpadus, MPOBEJICHHE OYUCTKUA MMOBAPECHHOM
COJIM, HaOJIOJICHWE W  OMNHCaHWe  PE3YJbTaTOB  IMPOBEACHUS  OIbITA,
WUTIOCTPUPYIOIIETO0 3aKOH COXPAHEHHUS MAcChl, CO3JaHUE MOJeNied MOJIEKYJ
(IapocTepKHEBBIX).

Baxkneiiiume npeacTaBuTe M HEOPraHUYeCKUX BEIECTB

Bo3agyx — cmech razoB. CocraB Boznyxa. Kucimopon — anemMeHT M mpocToe
BelllecTBO. HaxoxkaeHue kuciopojna B mpupojie, (U3MYECKHE U XUMUUYECKHUE
cBorictBa (peakiuu ropenus). Oxcuabl. Ilpumenenune kuciopoga. CrocoObl



MOJIyYEHHUsI KUCIOpoJa B Ja0OpaTopud U MOPOMBIIUIEHHOCTH. KpyroBopor
Kucinopoza B mpupoje. O30H — aJuTOTpoIHas MOAU(PUKALINS KUCIOPOIa.

TeroBoit >QheKT XUMHUYECKON pEaKIUU, TEPMOXUMHUYECKHUE YpPaBHEHWS,
DK30- M DHIOTEPMUYECKUE peakiuu. TOIUIMBO: yroiab M METaH. 3arpsi3HEHUE
BO3/lyXa, yCHJICHUE TapHUKOBOTro 3¢ (ekTa, pa3pylieHue 030HOBOIO CIIOS.

Bomopon — anemeHT M mpocrtoe BemectBo. Haxoxaenue Bogopona B
npupoae, GU3MYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. KucnoTsl u conm.

MounspHblil 00bEM Ta30B. Pacy€Thl 0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoMcTBa BOABL. Boma kak pactBoputTenb. PacTBOpBHI.
HacepiieHHble ¥ HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 107151 BelllecTBa B pacTBOpE. XMMHUUECKUE CBOKMCTBA BOAbL. OCHOBAHUA.
Posib pacTBOpOB B mpupoji€ M B KU3HU 4eI0oBeKa. KpyroBopoT BOJbI B MPUPO/IE.
3arpsi3HeHHe NPUPOAHBIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccudukanus neopranuueckux coenuHenuit. Oxcuapl. Kiaccudukanus
OKCHJIOB:  coieoOpa3yroniue  (OCHOBHBIC, KHCJIOTHBIE, aM{(OTEepHbIE) U
HecosneoOpasywonme. Homenknatypa okcugoB. Du3nyeckue U XUMUYECKHUE
cBomcTBa OKCHIOB. [lonydenrne okCuaoB.

OcHoBanus. Knaccudpukanuss ocHOBaHMM: MENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHnmid. PU3MYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuM. [lomyyenrne ocCHOBaHHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucinor. @usnyeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psng aktuBHoct MetamioB H. H. bekerosa.
[TosryueHue KUCIOT.

Comu. Homenknatypa coisieil. @u3n4eckue u XMMHUYECKUE CBOMCTBA COJIEH.
[Tonydenue comnei.

['eHeTnyeckas CBI3b MEXKAY KJIaCCAMU HEOPTAHUYECKUX COEAUHEHHU.

XumuuecKkuit IKCnepumMeHnt .

Ka4eCTBEHHOE ONPEEICHHUE COJICPKaHUS KUCIOpOJa B BO3AYyXe, MOJyUYEHHUE,
coOupanue, paclo3HaBaHWE W U3YYCHUE CBOICTB KHUCIOPOJa, HaAOJIOJEHUE
B3aUMOJICMCTBUSL BEHIECTB C KHUCIOPOAOM H© YCIOBUS BO3HUKHOBCHHUS U
IpeKpameHus TropeHus (moxapa), O3HaAKOMJIEHHE ¢ oOpaslamMu OKCHIOB U
OMHMCAaHUE HX CBOMCTB, MOJy4YyeHUE, COOMpaHUE, paACMO3HABAHME U HU3YUYCHHE
CBOWCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBHE Bojopoaa ¢ okcuaom meau (I1)
(BO3MOKHO HCIIOJIb30BAHUE BHUJEOMATEpPUAIOB), HaOIIOAEeHUE 00pa3I0B BEIECTB
KOJIMYECTBOM |1 MOJb, HCCIENOBaHHE OCOOCHHOCTEM PACTBOPEHUSI BEIIECTB C
pa3IMYHON PAcTBOPUMOCTBHIO, MPUTOTOBIEHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEd PaCTBOPEHHOTO BEILIECTBA, B3aWUMOJECHCTBUE BOJABI C METAJUIAMHU
(HaTpyieM ©  KaJiblueM) (BO3MOXHO HCIOJb30BAaHUE BUJIEOMATEPUAIIOB),



UCCJIEIOBAaHUE O0pa3LOB HEOPraHWYECKUX BELIECTB PAa3IUYHBbIX KJACCOB,
HAOJII0ICHHE U3MEHEHUS OKPACKH MHIAUKATOPOB B PACTBOPAX KUCIOT W IIETIOYEH,
u3yueHue B3aumojierictBus okcuaa meau (II) ¢ pacTBOpoM cepHOU KHUCIOTHI,
KHCIIOT C METajulaMH, PEaKUWi HEeUTpaln3aluy, IOJIYYEHHE HEpPaCTBOPUMBIX
OCHOBAHHM, BBITECHEHHE OJHOTO METajla JPYTHMM M3 PacTBOpa COJM, PEUICHUE
DKCHEPUMEHTAJIBHBIX 3a/ad 1m0 TeMe «BaXHeWlne KIacChl HEOPraHUYECKHUX
COCAUHEHUID.

IHepuoagnuecknii 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
yiemeHTOB JI. WU. MenpaeseeBa. Ctpoenne aTomMoB. XHMMHYECKAsl CBSA3b.
OKHCINTETbHO-BOCCTAHOBHTEIbHbIC PEAKIMHU

[lepBble MOMBITKK KiIacCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. [lonsaTue o
IpYINaxX CXOJHBIX 3JJIEMEHTOB (IEJIIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOpPbIE 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUJIBI.

ITepuonnueckunt 3axoH. Ileppoanueckas cucrema XMMHUYECKUX dJIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepwomnas ©  JUIMHHONEPUOAHAsT  (OPMBI
[lepnognyeckon cucrembl xumudecknx aneMmeHToB 1. . Menneneesa. Ilepuonst
u rpynnbl. OU3NYECKU CMBICT IOPSAAKOBOIO HOMEpA, HOMEPOB IIepHoaa |
TPYMIIbI 2JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siiep. M3otonbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
[lepnonnueckon cucremsl [[. M. MenaeneeBa. XapakTepuCTHKA XHUMHUYECKOTO
3JIEMEHTA 10 €ro noJioxkeHuro B [lepuoguueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HM3MEHEHUSI paJuyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYINaM U NEPUOAAM.

3nauenue [lepuoguueckoro 3axkoHa u [lepuoauyeckoi CUCTEMbI XUMUYECKHUX
AJIEMEHTOB [UJIA pa3BUTUA Haykd W npaktuku. [[. V. MeHpeneeB — y4yéHbI U
rpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHass (ToJisipHass W HEMOJISIpHAs)  CBSA3b.
DIIEKTPOOTPULATEIILHOCTh XUMUYECKUX A1EMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHusa.  OKHUCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKLIHM.
[Iporecchl okucaeHus U BoccTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHre oO0pa3loB BELIECTB METAVIOB W HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCUIA LMHKA C pAacTBOPAMH KHCIOT M IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLUN
(ropeHue, peakliiy pa3ioKEeHUs, COCTUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanmusanys MeXNpeIMETHBIX CBS3€d NP W3YYEHHH XMMHM B 8 KJlacce
OCYILIECTBIISICTCS Yepe3 MCIOJB30BaHHE KaK OOIMMX €CTECTBEHHO--HAYYHBIX
MOHATHM, TAK W MOHITHM, SBJISIOMIMNXCA CUCTEMHBIMU JUISI OTJCJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIE MTOHATHS: HAYYHBIM (pakT, rurnoresa, Teopus,
3aKOH, aHAJM3, CHHTE3, KilacCuHKaums, MEePUOAUIHOCTh, HAOIIOJICHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/ICIIb, SIBJICHHUE.

dusznka: Marepusi, aToOM, OJJCKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIWI,
M30TOMbI, PAAMOAKTUBHOCTh, MOJIEKYJA, AJIEKTPUYECKUIN 3apsl, BEIIECTBO, TEIO,
00bEM, arperaTHoOe COCTOSIHHE BEIIeCTBA, T'a3, (M3UYCCKUE BEIMYMUHBI, €IUHUIIBI
M3MEpPEHUS, KOCMOC, TJIAHETHI, 3BE€3/1b1, COJIHIIE.

buomnorus: dorocunres, Apixanue, obuocdepa.

['eorpadus: armocdepa, ruapochepa, MuUHEpanbl, TOPHbBIE OPOJBI,
MOJIE3HBIE UCKOTIAEMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBO U XMMHUYECKasl peaKIMs

[lepnognuecknii 3axoH. [lepnoanyeckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMHUYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPHOJOB, KM, KaJdblLHUS H UX
COCIMHCHU B COOTBETCTBHM C IIOJIO)KEHHUEM 3JeMEeHTOB B Ilepuonmueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BelmiecTBa: BHJbI XHMHYECKOW CBSI3U. THUIBI KPUCTALIMYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTANIMYECKOU PEIIETKUA U
BHUJIa XUMHUYECKON CBS3U.

Knaccudukanys u HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KjJaccaM HEOPTaHUYECKUX
COEJIMHEHUI, TeHEeTUYECKas CBsI3b HEOPTraHMYECKUX BEILECTB.

Kiaccudukanys XuMUYECKUX PeaKIuii 1Mo pa3IMdHbIM Mpu3HaKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBOMYy 3ddekrty, Mo
M3MEHEHUIO CTENICHEHW OKUCIICHHSI XMMHUYECKUX 3JIEMEHTOB, MO0 0OpaTUMOCTH, IO
Y4acTHIO KaTajau3aTtopa). DK30- U SHJIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHUYECKUE
ypaBHEHUSI.

[Tonarne o ckopocTu XuUMUUYeckor peakinuu. [loHsTne 00 oOpaTUMBIX H
HEOOPATHUMBIX XUMHUYECKUX peakiusax. [IoHATHEe O TOMOTreHHBIX M IeTepPOTCHHBIX
peakuusax. [lonstue o karanuze. [lonsTue 0 xumuyeckoM paBHoBecuu. DakTopsl,
BIIMSIIOIIME HAa CKOPOCTh XHUMHYECKOW PEAKIMU M TMOJOKEHUE XHUMHUYECKOTO
paBHOBECHSI.

OKHUCIUTENBPHO-BOCCTAHOBUTEIIbHBIC ~ PEaKIMU,  JJICKTPOHHBIM  OajaHc
OKHUCIIMTEILHO-BOCCTAHOBUTEIBHOM peaxKuum. CocraBieHue ypaBHEHUU



OKHCJIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAaKUUM C  HCIOJIB30BAHHEM  METOJIA
AJICKTPOHHOTO OaaHca.

Teopust 3EKTPOIUTHUUECKON JUCCOUALIMU. DIEKTPOIUTHI U HEAIEKTPOIUTHL.
KaTtnonsl, annoHbsl. MeXxaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUAAMU
xuMuueckoi cszu. Crenenp qucconuanuu. CUIbHbBIE U CIa0bIe SJIEKTPOTUTHI.

Peakiiuu noHHOTO 0OMEHa. Y CIOBUS MPOTEKAHUS PEaKIIMii HOHHOTO OOMEHa,
MOJIHBIE U COKpAIlIEHHBbIE HMOHHBIC YypaBHEHHs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBaHMMI W coJell B CBETE€ MPEJCTaBICHUNA OO0 DJIEKTPOIUTUUYECKOMN
nvcconuannu. KauecTBeHHbIE peakiiui Ha MOHBL. [IOHSITHE O TUAPOIIN3E COJEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJIEIISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJUIOB M HEMETAJUIOB (TpaduTa W anmasa), CIOKHBIX BEIIECTB
(xJopuma HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKiuu
OT BO3JICUCTBHUS PA3NIMUHBIX (PAKTOPOB, HCCIENOBAHUE AJIEKTPOMPOBOIHOCTU
pacTBOPOB BELIECTB, MpOILECCa AMCCOLUMAIMUA KHUCJIOT, IIEJI0YEe U Ccoyei
(BO3MOXHO  HCHOJIb30BAHME BHUJACO MAaTE€pUaNIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUs  peakuuii HOHHOro  OoOMeHa
(oOpa3oBanue ocajaka, BBIJIEJICHHE Ta3a, oOO0pa3oBaHWE BOJbI), OIBITOB,
WJUTIOCTPUPYIOIIUX —~ MPUMEPHI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKIUN
(ropeHue, peakiuu pa3ioXeHUs, COCUHEHHs ), paclO3HABAHUE HEOPTraHHUYECKUX
BEIIECTB C I[OMOIIBKD KAYECTBEHHBIX pPEAKIUMWA HAa HOHBL, PEIICHUE
DKCIEPUMEHTAJIbHBIX 3a7a4.

HemeTtasuibl 4 UX COeAMHEHM S

OOmast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (puznueckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHYECKHE CBOMCTBA Ha IpUMEpPE  XJIOpa
(B3aMMOJEICTBUE € METAJUIaMH, HEMETA/IaMH, IIeJo4aMu). XJIOPOBOJOPO.
CongHasi KUCIIOTa, XMMHUYECKHE CBOMCTBa, MOJydeHHE, NMpuMeHeHue. JlelicTBue
XJOpa M XJIOPOBOJIOPOJA Ha OpPraHM3M YelIOBeKa. BakHeHine XJIOpUabl U HUX
HaXO0XJCHHUE B PUPOJIE.

O6mas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CTpoeHune u (HU3MYECKHUE CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cephbl. AJIOTPOIHbIE MOAU(PUKALIMN KUCIOPOJIa
U ceppl. Xumudeckue coiictBa cepbl. CepoBOIOpO, CTpoeHue, puznyeckue u
XUMHUYECKHE CBOMCTBA. OKCHUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnass kmcimoTa, (QuU3NYECKHMe W XUMHUYECKHE CBOWCTBa (00mue Kak
MPEICTaBUTENA Kjacca KHCIOT W chenudpuyeckue). XUMUYECKHE pPEaKIuHu,
JeXalye B OCHOBE MPOMBIIUIEHHOTO CHOco0a MOMYYeHHUS CEPHOM KHUCIOTHI.
[IpumeHnenune cepHoil KUCIO0Thl. COJIM CEpHOUM KUCIIOThI, KAUECTBEHHAs PEaKIysl Ha



cynedar-uoH. Haxoxaenue cepel u €€ COEIWHEHUN B MpUpoae. XUMHYECKOE
3arpsi3HEHUE OKpYXAloUlel cpelbl COEIMHEHUSIMU cephbl (KUCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €r0 MPeA0TBPAILICHUSI.

OO6mast xapakrepuctuka 3aeMeHTOB VA-rpymmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHBIC CTETIEHH OKHUCIIEHHUs. A30T, paclpoCTpaHEHHUE B MPHUPO/IE,
¢uznyeckue u XxuMudeckue cpoiictsa. Kpyrosopor a3ora B npupojsie. AMMHaK, ero
¢uznyecKkue U XMMHUECKUE CBOMCTBA, MOJyueHHe U npuMenenue. Conu aMMOHUS,
uXx ¢pu3NUecKre U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHHMs. A30THasl KHCIOTa, €€ TMOodydeHHe, PU3NYECKUE U XUMUYECKHUE
cBOMcTBa (00IIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U crnenupuyecKue).
Hcnonp30BaHWE HUTPATOB W COJIEW AaMMOHHS B KadeCTBE MHUHEPATbHBIX
ynoopenuil. XumMuueckoe 3arpsi3HeHue OKpYKarolleil cpeibl COeAMHEHUSIMH a30Ta
(KUCTIOTHBIE JIOXIHW, 3arpsi3HEHWE BO3AyXa, MOYBBI M BoaoéMoB). Docdop,
alnoTponHeie Moaudukanuu dochopa, GuUMUECKUe U XUMUYECKHE CBOMCTBA.
Oxcua docdopa (V) u pochopHas kuciora, pu3nueckue U XUMUUECKHUE CBOMCTRA,
nonyuyenue. Mcnonb3oBanue GpochaTtoB B KaUeCTBE MUHEPATBHBIX yI0OpEHUIA.

OO6mas xapakrepuctuka 3meMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEepHbIE  CTENEHU  OKHUCJICHHUS.  YTJIEepoJdA,  aJUIOTPOIHBIC
Monu(pUKaMKA, pacpoCTpaHeHWEe B TpUPOAE, (HU3MUeckne U XUMUYECKHUE
cBoiicTBa. AncopOuusa. KpyrosopoT yriaepona B mpuponae. OKCUAbI yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOWCTBA, JACWCTBUE Ha J>KUBbIE OPTaHU3MBI,
NOJy4YeHUE U MPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEeMBbl, CBA3aHHBIE C OKCHIOM
yriaepoaa (IV), rumore3a rino0anbHOrO TOTEIUICHUS KIMMaTra, MapHUKOBBIN
s dexT. YronbHas KUCI0Ta U €€ CONH, UX (PU3MUYECKUE U XMMHYECKUE CBOMCTBA,
noilydyeHue W TmnpuMeHeHne. KadecTBeHHas peakuus Ha KapOOHAT-HOHHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIIbCKOM
XO3MCTBE.

[lepBoHaUaNbHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCTUHEHHUIX
yriaeponaa (MeTaH, 3TaH, 3TUJICH, alleTHUIICH, dTAHOJ, TNIUIEPHH, YKCYCHAsI KUCIIOTA).
[TpupogHbIe HMCTOYHWKK YTIAEBOAOPONOB (yrojib, NPUPOMHBIN Ta3, HEDTH),
OPOAYKTHl UX mepepaboTku (OE€H3MH), UX POJb B OBITY M HPOMBIIUIEHHOCTH.
[ToHsiTHE 0 OMOIOTMYECKHU BAXKHBIX BEIIECTBAX: KMpaX, OeNKax, yrieBojax — U ux
poiii B OKM3HM UeloBeKa. MarepuanbHOE€ €IMHCTBO OpPraHUYEeCKUX U
HEOPTraHNYECKUX COCTMHECHUMU.

Kpemuuii, ero ¢usmueckne u XUMHUYECKHE CBOWCTBA, TMOIY4YCHHE W
npuMmenenue. CoenuHeHHs KpeMHusi B mnpupoge. OOmue npeacTaBieHus o0
okcuzae kpemuus (IV) u kpemuueBoil kucnore. CHIMKAThl, UX UCIOJIb30BAaHUE B
ObITYy, B TIPOMBIIINICHHOCTH. BakHelIne CTpouTenbHbIe MaTepHalbl: KepaMUKa,



CTEKJIO, LIEMEHT, 0eToH, *kene300eToH. [Ipobiembl 6€30MacHOr0 UCIHOIL30BaHUS
CTPOUTEIIbHBIX MAaTEPUAIIOB B IIOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepuMenm:

U3y4eHHe 0Opa3IlOB HEOPraHWYECKHUX BEIIECTB, CBOMCTB COJIIHOM KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUIA-UOHBI U HAOJIIOJCHUE NTPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpaXKalIHUe (PU3NYECKHUEe W XWMHUYECKHE CBOMCTBA
rajoreHoB M WX COCIUHEHUH (BO3MOXKHO MCIIOJIb30BAHUE BHAEOMATEPHUANIOB),
O3HAKOMJICHHE C 00pa3naMu XJIOPUAOB (TajJOTreHUJOB), O3HAKOMJIEHHE C
obpasnaMu  ceppl M €€  COCAUHEHUSMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOYTIMBaHUs caxapa Ioj JAeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, H3Yy4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBiIeHHON CEPHOU KUCIIOTHI, MPOBEJCHNE KaUeCTBEHHOW peakinuy Ha cyibdar-
WOH W HaOJIOJICHHE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (U3UYECKUMU
cBoiicTBaMu a3ota, (Gochopa M HX COCAMHEHHH (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX YIOOpEHUH, MOIyUYEHuE,
coOupanue, pacrmo3HaBaHWE€ ¥ UW3YYCHHE CBOWCTB aMMHaKa, MPOBEJCHUE
KAueCTBEHHBIX PEaKlMii Ha MOH aMMOHHUS U PochaT-uOH U U3YyUYEHHE MPU3HAKOB
MX MPOTEKAHUS, B3aMMOJICMCTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTHI C MEABIO
(BO3MOKHO WCIIOJIb30BAHUE BHUJICOMATEPHUAJIOB), M3y4YECHUE MOJIeTen
KPUCTAUIMYECKUX PEmETOK anmasza, rpadura, QyepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJYyYEHHE, COOMpaHUE, pACIO3HABAHUE U U3YUYECHUE
CBOWCTB YIJICKUCIIOTO Ta3a, MPOBEJEHUE KAYeCTBEHHBIX PEaKIUi Ha kapOoHAT U
CUJIMKAT-UOHbl W HW3YyYEHHE NPU3HAKOB HUX [MPOTEKAHMS, O3HAKOMIIEHUE C
MPOAYKIMEN CUJIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxkHenre HEMETaJUIbl U KX COCITMHEHUS.

MeTasibl 4 UX COCAMHEHM S

OO01mast XxapakTepUCTHKAa XMMHYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBAHHHU
ux nonoxeHus B llepuomnueckon cucreMe xXumuueckux diemeHtoB . .
MenpaeneeBa u crpoeHusi arToMoOB. CTpoeHHE METauioB. MeTtayunyeckas CBSI3b U
METAUIMYECKAs] ~ KPUCTAUIMYECKAas  PEIETKA.  DJIEKTPOXUMUYECKUH  pAX
HANPsDKEHUH MeTaiioB. OU3NYECKUe U XUMUYECKHEe CBOMCTBAa MeTaioB. Oomue
CrocoObl MoyyeHus: MeTawioB. [loHsTHE O KOppO3MKM METalIOB, OCHOBHbBIE
CcrocoObl 3amuThl X OT Kopposuu. CrnaBbl (CTajib, YyTyH, AIOPATIOMUHUMH,
OpOH3a) ¥ UX MPUMEHEHHUE B OBITY U POMBIILIIEHHOCTH.

[Ilenounsie mMeTamibl: nonoxkeHue B [lepuoamyeckon cucreMe XMMHYECKHX
sanemeHToB Jl. . MenzaeneeBa, cTpoeHHE UX aTOMOB, HaXOXKJIECHHUE B IPHUPOJIE.
du3nuecKkue U XUMMUYECKUE CBOWCTBA (HAa mpuMepe HaTtpusd U Kanwus). OKcuabl U



TUAPOKCUABI HATpusd MW Kanusa. [IpuMeHeHHWe mIENOYHBIX METAUIOB MW UX
COCJIMHECHUN.

[[lemoyHO3EeMENbHBIE METAIBl MAarHud W KajJdbllMWA: TOJOXEHUE B
[Tepuognueckont cucreMe xumuueckux 3neMeHToB . 1. MenaeneeBa, ctpoeHue
MX aTOMOB, HAaX0XJAEHUE B rpupoae. PU3nuecKkue 1 XUMUYECKUE CBOMCTBA MarHus
W KajnplMs. Baxueimue coeauHEeHHUs KaiablMs (OKCHI, THIPOKCHJ, COJIM).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUS.

AJtoMuHUN: TIosiokeHue B [lepuoanueckon cucTeMe XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroma, HaxOXJeHHE B Ipupone. Pusuyeckue U
XUMHUYECKHE CBOMCTBA altOMUHUSA. AMGBOTEpPHBIE CBOMCTBA OKCHJIA M THIPOKCH]IA
AJTFOMUHUS.

Keneso: nmonoxenue B [leppuoanyeckon cUCTEME XMMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOEHHE aToMa, HAXOXIEHUE B npupoae. Pusnyeckue Hu
XUMHUYECKHE CBOMCTBA kee3a. OKCUbl, TUAPOKCUIBI U cou xkenesa (1) u sxenesza
(III), ux coctaB, CBOMCTBA U MOJYyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C o0pa3llaMud METAJJIOB U CIUIABOB, UX (PU3MUECKUMU
CBOMCTBaMH, HW3y4YCHHUE  pE3YJbTATOB  KOPPO3UM  METAIJIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJICUCTBUS OKCHJA
KaJIbIIMUS W HATpUs C BOJOW (BO3MOXKHO MCIIOJIB30BAaHME BHJICOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, MPOILECCA TOPEHHUS KEe3a B KUCIOPOJIE
(BOBMOXXHO  HCIOJIL30BAHME  BHUJECOMATEPHUATIOB), IPU3HAKOB  IPOTEKAHUS
KAa4eCTBEHHBIX PEAKIIMN HAa WOHBI: MArHUS, KaJblUsl, ATIOMUHUA, [IMHKA, JKeJie3a
(IT) u xene3a (III), mexu (II), HaGarOICHHME W ONHMCAHUE TIPOLIECCOB OKPAIIMBAHUS
IJJaMEHU MOHAMU HATpusl, Kalusg M KalblUsi (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHUAJIOB), HCCIICIOBAaHNE aM(POTEPHBIX CBOWCTB THAPOKCHAA ATFOMHHUS
Y TUJIPOKCHUA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3aj1au 1o TeMe «BaxkHeiue
METaJIbl U KX COCTMHEHUS.

XuMus ¥ OKpYKA0LIa"A cpeaa

BemecTtBa m marepuansl B IIOBCEAHEBHOW >KU3HM YelIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XAMHUYECKHUX 05KOTaxX U OTPABJICHUSX.

XHUMHUYECKOe 3arps3HEeHHE OKpYKawIiel cpeabl (MpeienbHas I0ImyCTUMAast
KOHIIeHTpanus BemecTB, nainee — [1/1K). Poias xumuu B penieHun 3K0JIOTMISCKUX
npoosieMm.

Xumuueckuii IKCnepumenm:

n3ydeHue oOpasIoB MaTepuasioB (CTEKJIO, CIUIABbI METAJIOB, MOJMMEPHBIC
MaTepuasbl).

Meoscnpeomemmnwie céasu



Peanusanusa MeXNpeIMETHBIX CBsS3€d NPU W3YYEHHH XMMHM B 9 Kiacce
OCYILECTBIISICTCSI 4epe3 HCIOJb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAayYHbIX
HNOHATUMN, TaK U MOHSATUH, SBJSIIOIIMXCS CUCTEMHBIMU JJISi OTJACIbHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOT0 LIMKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE NMOHSTHS: HAy4YHBIM (DAaKT, TMIOTE3a, 3aKOH,
TEOpHUsl, aHajdu3, CHHTE3, KIacCUpUKalus, MEepUOJAUYHOCTh, HAOIIOACHHE,
JKCIIEPUMEHT, MOJCIUPOBAHUE, W3MEPEHHE, MOJENb, SBIEHUE, MapHUKOBBIN
3¢ (deKT, TEXHOJIOTHS, MaTepUaJIbI.

®duzuka: wmaTepusi, aToM, O3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIIbl, PAAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsij, NPOBOJHUKHU,
NOJIYIPOBOAHUKH, JIUAJIEKTPUKH, (POTOIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEUIECTBA, I'a3, PACTBOP, PACTBOPUMOCTD, KPUCTATNINYECKAS]
peméTka, CIUlaBbl, (PU3NYECKHE BEIWYUHBI, €IUHUIBI U3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, COJHIIE.

buonorusi: ¢ortocunres, npixanue, Ouocdepa, FKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHThI, MAaKPO3JIEMEHTHI, IUTATEIbHbBIC BEIIECTBA.

['eorpadus: armocepa, ruapochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
[I0JIE3HbIE UCKOIAeMbI€, TOIIIUBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMUHOCTHBLIE PE3YJIBTATHI

JluyHOCTHBIE pE3yibTAaThl OCBOCHHS MPOTPAMMBbI  OCHOBHOI'O  OOIIETO
00pa3oBaHUs JIOCTUTAIOTCS B XOJ¢ OOydeHHWS XHMHH B €IMHCTBE y4YeOHOU U
BOCIUTATEIBHOMN IE€STEIbHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUINCKUMHU
COLMOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHSTBIMU B
o0lllecTBE TMpaBWIaMU M HOPMaMu TMOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COITUATHM3AIIUN 00 YyIAFOIIHXCA.

JIuyHOCTHBIE ~ pe3yJdbTaThl  OTpPaKarOT  TOTOBHOCTh  OOyYaromIMXcs
PYKOBOJCTBOBATbCA CHCTEMON TO3WTHUBHBIX LIEHHOCTHBIX OpHEHTAUUM H
pacIIMpEHUE OMbITA AEITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYeCKOT0 BOCTIMTAHHUS .

LIEHHOCTHOI'0 OTHOLICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HACIEIuI0, TOHMMAaHMS 3HAYEHUS] XMMHYECKOM HAayKU B JKHU3HU
COBPEMEHHOTI'0 OOIIECTBa, CIIOCOOHOCTHU BIAJETh JOCTOBEPHOW HMH(popMaIruein o
NEPEAOBBIX JOCTUKEHUSX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) TPaKIaAHCKOT0 BOCTIMTAHHUS:

MPEACTABICHUS O COLMAIBHBIX HOPMax W NPaBUJIaX MEKINYHOCTHBIX
OTHOIIECHUN B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-UCCIEOBATENbCKOM, TBOPYECKOM W JPYyrUX  BHJAX
JEATEeNIbHOCTH, TOTOBHOCTU K Pa3HOOOpPAa3HONM COBMECTHOUN AESATEIBbHOCTU MpU
BBITIOJTHEHUU Y4YEOHBIX, TO3HABATEIbHBIX 3aJ]a4, BBHIMOJIHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUN YIEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOIIM B TIpoIlecCe€ OITOM Y4YEOHOM NESITEIBbHOCTH, TOTOBHOCTHU
OIICHMBAaTh CBOE TIOBEJECHHE M TMOCTYNKH CBOHUX TOBAPUILEH C MO3ULIUU
HPABCTBEHHBIX M MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI:

MHUPOBO33PEHYECKHUE TPEJCTABICHUS O BEIIECTBE M XUMHYECKOM pEaklHH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO DPa3BUTHUSI HAYKU U COCTABJISAIOLIME
OCHOBY Il TIOHUMAaHUSI CYIIIHOCTH HAYYHOM KapTUHBI MUpa, TIPEACTaBICHUSI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS NPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOIHOM CPEJION, O POJIM XUMHUHU B TOZHAHUH 3TUX 3aKOHOMEPHOCTEMN;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHUHU, HEOOXOIUMBIE i OOBSICHEHUS HAOJI0aeMbIX MPOIECCOB U SIBJICHUH,
MO3HABATEIbHOM, MH(OPMAIMOHHOW M YUTATENbCKON KYyJIbTYpPbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboOThl C Yy4YeOHBIMH TEKCTAMH, CIPABOYHOMU



JUTEPATypOr, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBaMH HWH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYECHHIO W TIO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €aMOOOpa3OBaHMIO, MPOEKTHOW M  HCCIIEI0BATEIbCKOM
NESATENHPHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOy4YCHHS B
JTaJIbHCUIIIEM;

4) popmMuUpoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU JKU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JIOPOBBIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHUE TOCICACTBUU M
HEMPUATUE BPEIHBIX MPUBBIYEK (YHOTPEOICHUS aJIKOT0Jsl, HAPKOTUKOB, KypeHus),
HEOOXOJUMOCTU COONIOJICHUS] MpaBuid O0€30MaCHOCTH Tpu  OOpalleHuu ¢
XUMUYECKUMU BEIIECTBAMH B OBITY U PEANbHON KU3HH;

5) Tpy10BOT0 BOCITUTAHUSI:

MHTEPEC K MPAKTUUYECKOMY M3yUYeHHUI0 podeccuil U Tpyaa pa3aIuyHoro poja,
yBaXEHUE K TPYAYy W pe3yibTaTaM TPYAOBOW NEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHWW MO0 XWMHH, OCO3HAHHBIA BBIOOP
WHINBUYyaTbHON TPACKTOPHUH MPOTODKCHHSI 00pa30BaHUs C YIETOM JIMIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
YCTEIIHON MPodeCCHOHATBHONU ACITSIBHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITHPOBATHCS B MPOGECCHOHATBHON CPEIC;

6) 3K0JIOrHYecKOro BOCIIMTAHUS

HKOJIOTHYECKH IIEJI€CO00pa3HOE OTHOIICHHE K NPHUPOJAE KaK HCTOYHUKY
JKU3HHM Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHMS, TOHMMAaHUE [ICHHOCTH 3JI0POBOTO U
O6e3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIECHHE K COOCTBEHHOMY
GU3NYECKOMY M TICUXHMYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHHMSI
npaBuiI 0€30MMaCHOTO MOBEJCHUS MTPH padOTe C BEIIECTBAMH, a TAK)KE B CUTYaIIUIX,
YTPOKAIOIIMX 3/I0POBBIO U KU3HU JIOJIEH;

CIIOCOOHOCTH TIPUMEHSATh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUH, IS
pelIeHUS 3a/1a4, CBI3aHHBIX C OKPYKAIOUIEH MPUPOIHON CPeO, I TIOBBIIIICHUS
YPOBHS  DKOJOTUYECKOW KYJNbTYPhl, OCO3HAHUS TJOOATBHOTO  XapakTepa
AKOJIOTHYCCKUX TMPOOJIEM M IMyTeH WX PEeHIeHUsS MOCPEICTBOM METOJOB XHUMUH,
HKOJIOTHYECKOTO MBIIIICHUS, YMEHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIILHOM,
KOMMYHUKAaTUBHOW U COITUATILHON MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaMETHBIX pPE3YJNbTaTOB BBIICIIIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHPOBO33PECHHS OOIEHAYYHbIE TMOHATUSA (3aKOH, TEOpHs,
NPUHIIUI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYroe.), KOTOphIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpPEIMETax W TO3BOJISIOT Ha
OCHOBE 3HAHUU W3 ATUX MPEaAMETOB (OPMHPOBATH IMPEACTABICHHUE O IEIOCTHOMN



HAay4YHOUM KapTUHE MUPA, U YHUBEpCAIbHbIE YueOHbIE IeCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATUBHBIC, PETYJIATUBHBIC), KOTOpPBhIE 00€CIeunBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHWIO W OCYIIECTBICHUIO Y4EOHOU
NEATEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE yUeOHbIE JeiiCTBUS

ba3zoBble jornueckue AeiicTBUA:

YMEHHUSI HUCIOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUIEHUS TIPU OCBOCHUU
3HAHUW: PACKPBIBATH CMBICT XUMUYECKUX MOHSATUM (BBIACISATH UX XapaKTEPHbIC
MPU3HAKU, YCTaHABJIMBATh B3aMMOCBSI3b C JPYTMMU TOHSTHUSIMH), UCIOJIb30BATh
HOHATHS JIJIs1 OOBSICHEHUS OTACNbHBIX (DAKTOB U SIBIICHUMN, BHIOMpATh OCHOBAHUS U
KpUTEpUU JUIsl KIAaCCU(PUKAIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIUH,
yCTaHABJIMBATh MPUYMHHO-CIIEJCTBEHHBIE CBA3U MEXKIY OOBEKTaMH H3YYCHHS,
CTPOUTH JIOTUUECKUE PACCYXIEHUS (MHAYKTUBHBIC, JCAYKTUBHbBIC, 110 aHAJIOTHH),
JieJaTh BBIBOJbI U 3aKJIFOYEHUS;

YMEHUE TMPUMEHATh B TIPOIECCe TMO3HAHUS TOHATUA (TPEAMETHBIE W
MeETaInpeIMETHbIE), CAMBOJIUYECKHE (3HAKOBBIE) MOJIENU, UCIIOJIb3YEMbIE B XUMUHU,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMUYECKUN 3HAK (CMMBOJI dJEMEHTa), XUMHUUYecKas ¢opMmyia W YypaBHEHHE
XUMUYECKOW peakiuv — MPU PElIeHUH Y4eOHO-TI0O3HABATEIbHBIX 3a/1a4, C yUETOM
ATUX MOJEIBHBIX MPEACTABICHUM BBISBISITh U XapaKTepU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUECKUX PEAKIUM,
BBISIBIISITh  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CICJACTBEHHBIC CBS3UM U
MPOTUBOPEUMS B U3yUaeMbIX MIPOIIECCaX U SBJICHUSIX.

Ba3oBble nccienoBareabcKkue A1eMCTBUA.

YMEHUE UCIIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KA4eCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KA4eCTBE OCHOBBI Ii (POPMUPOBAHUS THUIOTE3BI IIO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpPETEeHNE OMNbITa IO TUIAHUPOBAHUIO, OpPraHU3allMM W TIPOBEJICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHWE Ha0IoJaTh 3a XOJO0M IIpoliecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €T0 PE3ysbTar, (OPMYITHPOBATH 0000IICHUS U
BBIBO/IBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISIT OTUET
0 MPOJIeTIaHHOM padoTe.

Pabora ¢ unpopmanueii:

yMEHUE BBIOUpATh, AHAIM3UPOBATH M HWHTEPIPETUPOBATH HH(MOPMAIIUIO
pPa3JIMUHBIX BUJIOB U (OPM MPEICTABICHUS, NMOTYYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMYJISIpHAsT ~ JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIC
nocobusi, pecypcsl MHTepHEeTa), KpPUTUYECKH OIEHWBATH MPOTHUBOPEUYUBYIO U
HEJ0CTOBEPHYIO MH(HOPMAIIHIO;



YMEHHE MPUMEHITh PA3TUYHBIE METOABI M 3allpoChl MPU MOUCKE U OTOOpE
uH(OpPMAIIMM U COOTBETCTBYIONIUX JaHHBIX, HEOOXOAMMBIX [IJISi BBIMOJTHEHUS
y4eOHBIX U MO3HABATEIBHBIX 3a7a4 OMPEEIEHHOTO TUIIA, MPUOOPETCHHUE OTBITA B
00JaCTH  MCHOJIb30BaHUSI MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpPO aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMATBHYIO (OpMY MpeACTaBICHUS HHPOPMALIUUA U
WLTIOCTPUPOBATh pEIIaeMble 3aJadll HECIOXHBIMA CXEMaMH, JuarpaMMaMi,
apyrumu popmamu rpadUKu U KX KOMOWHAIIUSAMU;

YMEHHE WCIOJb30BaTh U AaHAIU3UPOBAaTh B TIpolecce Yy4eOHOU w
UCCIIeIOBATEIbCKON JEeATENBbHOCTH MH(DOPMAILIMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SMCTBA W TPAHCIOPTa Ha COCTOSTHUE OKPYXKAIOUIeH MPUPOIHON
Cpelbl.

KoMMmyHuKaTHBHBIE YHHBepPCcaJbHbIEe YueOHbIe 1eiCTBUA:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJe Juajgora W (WJIH) JTUCKYCCHH) TIO
CyHmeCTBYy  OOCyXKJaeMoil  TeMbl, (OPMYIUPOBATH CBOM  MPEAJIOKEHUS
OTHOCHUTEJIHLHO BBITTOTHEHUS TIPETIOKCHHON 3a/1a4H;

YMEHHSI ~ TPEACTABIATh  TOJYYCHHBIE  PE3yNbTaThl  MO3HABATEIHHOM
NESTENbHOCTY B YCTHBIX W THMCHBMEHHBIX TEKCTax; JejaTh MpPe3CHTAIUI0
PE3yNbTAaTOB BBHIMOTHEHHUS] XUMHUYECKOTO IKCIEPUMEHTa (J1ab0paTOPHOTO OIIbITa,
71a00paTOpHOI pabOTHI MO UCCIEAOBAHNIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

YMEHHSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATENILHOM M HMCCIIEOBATEIbCKON  JCATENHHOCTA  TPU  PEIICHUU
BO3HUKAIOMIUX MpoOJIeM Ha OCHOBE y4éTa OOIMX WHTEPECOB M COTJIACOBAHMSI
no3unuid (00CykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbD», KOOPAUHAIIMS
COBMECTHBIX [JEWCTBHUH, OIIPEIACICHUE KPUTEPUEB II0 OLIEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U JpyTrue).

PeryasiTuBHbIE YHHBeEpPCAJbHbIE YUeOHbIe TeHCTBUS:

YMEHUE CaMOCTOSATENbHO OMPENEIsATh NN JAESITeIbHOCTH, TUIAHUPOBATH,
OCYIIIECTBIISITh, KOHTPOJIHPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTD, BEIONpaTh Hanboee 3PPEeKTUBHbBIE CIIOCOOBI PEIIeHUsT yUeOHBIX U
MO3HABaTEeNbHBIX 3a7a4, CAMOCTOSITENIbHO COCTaBJISATh WIU KOPPEKTHUPOBATH
MPEJIOKEHHBIA  QITOPUTM  JEHUCTBUA NPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJIYYCHHSI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaxX — BEIIECTBAX U PEaKLHUsX,
OIICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3ysibTaTa 3asBIICHHOW MU, YMEHUE
UCTIONb30BaTh M aHAJM3UPOBATh KOHTEKCTHI, TIpe/IaracMbie B yCIOBUH 33IaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeAMETHBIX PE3YJNbTATOB [0 OCBOCHHUIO 00S3aTEIBHOTO
colepKaHMs, YCTAHOBJIEHHOTO MaHHOW (denepasbHON pabodeil mporpaMMon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIIMMHKCS HAYYHBIC 3HAHWS, YMEHUS U CIIOCOOBI



nercTBul, cnenuduueckue i OpeAMETHONM o0nactu  «XUMUS», BUBI
JNEATEIBHOCTH 1O  IIOJYYEHUIO HOBOIO  3HAaHWSA, €ro  HHTEPIpPETaLNH,
peo0pa3oBaHUIO0 U MPUMEHEHHUIO B PA3IMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kiacce npeMeTHbIE PE3yNbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpakaTh CHOPMUPOBAHHOCTD Y 00YUaAIOIINXCSI YMEHUH:

e PpPAacCKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKUX IOHATUH: aTOM, MOJIEKYJa,
XUMHUYECKUN JJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oIHOPOJIHASE M HEOJAHOPOAHAs), BaJIGHTHOCTb, OTHOCUTEIIbHASI aTOMHAs U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BEILECTBA, MOJIb, MOJIApHash Macca,
MaccoBasi J10JIsl XUMUYECKOT0 3JIeMEHTa B COCIMHEHUU, MOJISIPHBIA 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTETICHb
OKHUCJICHHS, XMMHUYECKasi peakius, Kiaccu(ukanus peakiuil: peaxkiuu
COCIMHECHUA, pPEaKIMU PA3JIOKECHUSA, PEaKIUU 3aMEIICHUS, PpPEaKINu
oOMeHa, 7K30- U SHJOTEPMHUUECKHUE PEAKIIMH, TEIUIOBOM 3P (HEKT peakiui,
SAPO aToMa, JJEKTPOHHBIM CJIOW aroma, aToMHasi OpOuTalb, PAAUYC
aToOMa, XMMHUYECKasl CBs3b, MOJISIPHAS W HENOJIAPHAs KOBAJIEHTHAs CBS3b,
VMOHHAsS CBSI3b, MOH, KaTHOH, AaHWOH, PACTBOP, MACCOBAsl JOJIsI BEIIECTBA
(mpolLeHTHAs! KOHLIEHTPALMS) B PACTBOPE;

e WUIIOCTPUPOBATHh B3aUMOCBS3b OCHOBHBIX XHWMHWYECKUX TMOHSATHUU W
MIPUMEHSATH 3TH MTOHATHS IPHU ONMCAHUU BEUIECTB U UX MPEBPALLICHUM;

e HCHOJIb30BaThb XUMHUYECKYI0 CHUMBOJMKY IS COCTaBieHUs (HopMyin
BEIIECTB U YPABHECHUN XUMUYECKUX PEAKIUN;

e OIpeJeNsiTh BaJEHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHCHUSX,
CTENEHb  OKUCJEHHUS  JJEMEHTOB B  OWHApHBIX  COEAMHEHUSX,
IIPUHAJJIC)KHOCTh BEIIECTB K OIPEACIEHHOMY KJIAacCy COCIMHEHUU IO
dbopMmymnam, BHA XUMHYECKON CBsI3M (KOBAJIGHTHAas W WOHHAs) B
HEOPraHMYECKUX COEAUHEHUSAX;

e packpbiBaTh cMbIcn Ilepuonnueckoro 3akona JI. M. Menaeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE MEPUOAUYECKON 3aBUCMMOCTH CBOWCTB
XMMHUYECKUX AJIEMEHTOB OT MX IOJOXKeHus B llepuomnueckon cucreme,
3aKOHOB COXPaHEHMUSI MacChbl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHA ABOTrajpo;

e ONUCHIBATH M XapakTepuszoBaTh TabnuuHyio (opmy Ilepuoanueckoit
CUCTEMbl XMMHMYECKHMX DJJIEMEHTOB: pa3jiuyaTb [OHATHUS «IJIaBHAs
noarpynmna (A-rpynmna)» u «mnobounas noarpynna (b-rpynna)», maneie u
OOJbIIIME TEPHUOJIbI, COOTHOCUTH OO0O3HAYCHHS, KOTOPbIE HMEIOTCS B
tabmune «llepuomnueckas cucrema xumuyeckux »siementoB . .
MenzeneeBay € YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHUSI AaTOMOB



XUMUUYECKUX JIEMEHTOB (COCTaB U 3apsij s/pa, oOllee YUCIO0 JIECKTPOHOB
U pacnpeiesieHUe UX MO 3JIEKTPOHHBIM CII0SIM);

KJIACCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHYECKUE peakiuu (MO YUCIYy M COCTaBy Y4YacTBYIOIIUX B peakluu
BELIECTB, N0 TEIIOBOMY 3 (PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPKIas OMUCAHUE TPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXHOCTHM TIIPOTEKAHUS XWMHUYECKUX IIPEBpAILCHUIN B
Pa3IUYHBIX YCIOBUSIX;

BBIYUCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl
BELIECTB, MAaCCOBYIO JIOJII0 XHUMHYECKOro »3jeMeHTa 1o Qopmyie
COEAMHEHNSI, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMUYECKON PEaKIIUu;

MPUMEHSTh OCHOBHBIE OIEpPAllUH MBICIUTEIbHON JNEATEIbHOCTU — aHaIu3
U CUHTE3, CpaBHEHHE, 0000IIeHue, CHUCTeMaTU3aluio, Kiaccu(ukaiuio,
BBISIBIICHUE TMPUYUHHO--CIEACTBEHHBIX CBS3€H — JUIsl U3YyYEHHS! CBOICTB
BCIIECTB W XUMHYECKHX PEAKIMNA, €CTECTBEHHO-HAyUHbIE METO/bI
NMO3HAHUSA — HAONIOJCHHWE, W3MEpPEHHEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIA U MBICIICHHBIN);

cleAoBaTh ~ IpaBUJiaM  [OJb30BaHUA  XMMHYECKOM  TOCYlIOM U
7a00paTOpHBIM 00OpYJOBAaHHEM, a TakXKe IpaBUjiaM oOOpallleHusl ¢
BEILIECTBAMU B COOTBETCTBHM C HWHCTPYKLUSIMU MO BBIIOJHEHUIO
7a00paTOPHBIX XHWMHYECKUX ONBITOB MO TOJYYEHHUIO M COOHpPAHUIO
ra3000pa3HbIX BeENIeCTB (BOAOpOAa ¥ KHCJIOPOJAA), MPHUTOTOBICHHUIO
pPAacCTBOPOB C OMNPEAECIEHHOM MAacCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh M MPOBOAUTH  XUMHYECKHE  AKCHEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCJIOT C TOMOIIbIO MHIUKATOPOB
(;makmyc, heHONpTANCHH, METHIIOPAHXK U JAPYTHE).

K xoHiy o0ydenus B 9 kjiacce npeMeTHbIe pe3yJibTaThl HA 0230BOM ypOBHE
JOJKHBI OTPAXKATh CHOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XHMHMUYECKHX TMOHSATHUH: XUMHUYECKUU
AJIEMEHT, aTOM, MOJEKyJa, WOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEIIECTBO, BAJIEHTHOCTh, 3JIEKTPOOTPULIATEIBHOCTb, CTENEHb
OKHUCJICHUS, XUMUYECKasl PEAKIUs, XUMUYECKasi CBSA3b, TEIJIOBOU AP (HEeKT
peakuuu, MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  DIIEKTPOJUTHI,
HEAJIEKTPOJIUTBI, AJIEKTPOJIUTHYECKAsT TUCCOLMALNS, PEAKUUA HOHHOIO
oOMeHa, Karaau3aTop, XHMHYECKOE paBHOBEcHME, oOOpaTHUMble U



HeoOpaTUMBbIE pEaKUWH, OKHUCIMTEIbHO-BOCCTAHOBUTENIbHBIE pEAKIINH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHHE W  BOCCTAaHOBJICHHE,
aJIoTpoNus, aM(pOTEpPHOCTh, XMMHUUYECKasi CBS3b (KOBAaJEHTHAasl, MOHHAS,
METAJUIMYeCcKast), KpUCTAJUIMUECKas peléTka, KOppO3Usl METAIJIOB,
CIUIaBbl, CKOPOCTb XUMHUYECKOM peaKkluu, MNpeaeiabHO JOMyCTUMAs
koHuentpauus [I/IK Bemecrtna;

WUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XHUMHUYECKHX IOHATHA H
IPUMEHSATH 3TH IOHATHS IIPU ONMCAHUM BELIECTB U MX IIPEBPAILCHHI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJisi COCTaBJeHUs (QopMmyl
BELIECTB U YPABHEHUI XUMHUUYECKUX PEAKLINN;

ONPENENATh BAJIEHTHOCTh U CTEINIEHb OKUCICHHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHMSX pA3JIMYHOIO COCTaBa, NPHUHAMIECKHOCTh BEUIECTB K
onpenenéHHOMY KiacCy CO€IMHEHHH 1o (opmyiaM, BUA XUMUYECKON
CBA3M (KOBQJIGHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX
COEIMHEHMSIX, 3apsij MOHA M0 XMMUYECKOH (QopMylie, XapakTrep cpelbl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COCIMHEHH, THUIl KPUCTAIUIMYECKOM
pELIETKU KOHKPETHOTO BELIECTBA;

packpeiBath cmbica llepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IMOHUMAaHUE: ONHUCHIBAaTh M XapaKTepU30BaTh
Tabnuunyo ¢opmy lleproanyeckoil cUCTEMBl XUMHUYECKHUX 3JIEMEHTOB:
pa3nuyarth MOHATUS «riaBHas nonarpymnmna (A-rpynma)» U «noOo4yHas
noarpymnna (b-rpynma)», Manble ¥ OosbllIME TNEPUOJbI, COOTHOCHUTH
0003HaueHUs, KOTOpbIE MMEIOTCS B TEPUOJUYECKON Talnuie, cC
YUCJIOBBIMU  XapaKTEPUCTUKAMH  CTPOCHUS  aTOMOB  XMUMHUYECKUX
JJIEMEHTOB (COCTaB W 3aps] sjapa, oOOIIee YHUCIO DJJIEKTPOHOB U
pacrnpezieieHue HMX 10 DJEKTPOHHBIM CIOsIM), OOBSACHATH OOIIHMe
3aKOHOMEPHOCTH B M3MEHEHHMM CBOWCTB JJIEMEHTOB M MX COCIMHEHUI B
npenensax MajbIX MEPUOJOB U TIIABHBIX MOJAIPYIIl C YUYETOM CTPOEHHUS UX
aTOMOB;

KJIacCH(PHUIIMPOBATh XUMHUYECKUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakuuu (10 YUCIY M COCTaBY YYAaCTBYIOIIMX B PEAKIIMU
BEIIECTB, MO TEIUIOBOMY 3(P(PEKTy, N0 U3MEHEHHUIO CTENEHEW OKUCIICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATh) OOIIKME U CHEHUPUUECKHE XUMHUYECKUE
CBOMCTBAa NPOCTBIX U CJIOXKHBIX BEIIECTB, MOATBEP)KIAasi OMHMCAHUE
OpUMEPAMH MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOLIUX
XUMUYECKUX PEaKIUH;

COCTABJIATh YPaBHEHHUs 3JEKTPOJUTUYECKOM JMCCOLMALMM  KHCIIOT,
HIeJIOYeH U COJIe, MOTHbIE U COKPAIEHHbIE YPABHEHUSI PEAKIIM HOHHOTO



oOMeHa, ypaBHEHMSI peakiui, MOATBEPKIAIOIIUX CYIIECTBOBaHUE
TEHETHYECKOM CBSI3U MEK/y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEaKIuid;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH TPOTEKaHUS XWMHUYECKHX TPEBPAlIEHUN B Pa3TUUHBIX
YCIIOBUSX;

BBIUHUCIISATh OTHOCHUTEIBHYIO MOJICKYJIAPHYIO W MOJIAPHYIO MAacChl
BELIECTB, MAaCCOBYIO JIOJI0 XHUMHYECKOro »3jeMeHTa 1o Qopmyie
COEIMHEHMUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
M0 YPAaBHEHUIO XUMUYECKON PEaKIIUU;

coOmoaTh  MpaBWjia  TOJB30BAHUA  XUMHUYECKOW  TMOCYAOH |
7abopaTopHBIM  O0OpYJIOBaHMEM, a TaKXke IpaBuja oOpalieHus ¢
BELIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIIOJHEHHUIO
7a00paTOPHBIX XHWMHYECKUX ONBITOB MO TOJYYEHHUIO M COOHpPAHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKa U yTIIEKUCIIOTO Ta3a);

OpPOBOJMUTH  PEAKIUU,  MOJTBEPKIAIOIINE  KAYeCTBEHHBIM  COCTaB
Pa3MUYHBIX BEIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHUA-, OpoMU-,
uonua-, kKapoboHat-, ¢ocdar-, CuIMKaT-, cyiabpaT-, TUIPOKCUA-HOHBI,
KaTHOHBI aMMOHUSI M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpax HEOPraHUYECKUX BEIIECTB;

NPUMEHSTH OCHOBHBIE OTEPAIlMU MBICIUTEIBHON NEATETLHOCTH — aHAIHN3
U CHUHTE3, CpaBHEHHE, O0O0OOIIEeHHE, CHUCTEeMATU3AIluI0, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — JIJI1 M3Y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIMi, eCTEeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HAOJIIO/ICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pEaTbHBIM U
MBICJICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosn4yecTBo 4acoB
Ne HanmeHnoBaHue pa3iesioB u DJIeKTpOHHbBIe (HU(pPOBbIE)
KonTposbHbie IIpakTnyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThbI
Pasnea 1. IleppoHavyanbHble XUMHUYECKHE MOHATHS
XuMusi — BaKHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmoteka [JOK
' MPAKTUYECKOU JIEITEIHbHOCTH https://m.edsoo.ru/7f41837¢c
YyeJIoBeKa
12 BemecTBa u xumMudeckue 15 1 bu6nunoreka [JOK
' peaxImn https://m.edso0.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHeiinue npeacraBuTe/ i HEOPraHUYeCKNX BellecTB
51 Boznyx. Kucnopon. [lonsitue 5 bu6mnoreka [IOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢c
Bonopoa.Ilonstue o kuciorax bu6mmorexa [IOK
2.2 8 1
U COJISIX https://m.edso0.ru/7f41837c
53 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6nuoreka [JOK
' OCHOBAHHUSAX https://m.edso0.ru/7f41837¢
OCHOBHBIE KJ1aCChl bubmoreka [JOK
2.4 . 11 1 1
HEOPTaHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Pasnen 3. Ilepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux 3j1eMmeHToB JI. U. MenaeneeBa. CTpoeHue aToMOB.
Xumnueckas cBsi3b. OKHCJIANTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIuH



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

[lepuonnueckuii 3aKOH U

31 Ilepunonnueckas cucrema 7 bu6mmoreka [IOK
XUMHUYECKHX d1eMeHToB /1. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuUMHUYECKasi CBA3b. BuGmorexa [JOK

3.2 OxucamTeIbHO- 8 https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIC PEAKIIHH

bu6muoteka [{IOK
Hroro no pasaeny 15 https://m.edsog ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa [JOK
https://m.edsoo0.ru/7f41837c
OBILEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KosnuecTBo yacon DJIeKTPOHHbIE
HanmeHoBaHue pa3/iesioB U TeM undposbie
Ne ni/m P Kourposbubie  IIpakTuyeckue (uhp )
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsbl
Pa3znen 1. BenecTBO 1 XUMHYECKHEe peaKkuu
11 [ToBTOpeHME U yriayOlieHne 3HaHUuH 5 1 bu6mmoteka [{JOK
' OCHOBHBIX Pa3/IelIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmuorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAs JUCCOLIHAIIHSL. 8 1 1 bu6mmoteka [{OK
' XHWMHUYECKUE PEAKIIUN B PACTBOPAX https://m.eds00.ru/7f41a636
Hroro no pazneny 17
Pa3zpnen 2. HemeTa/uibl M X COCIMHEHUS
51 OO011ast XxapaKTepUCTHKA XUMHYECKUX 4 1 bu6mmoreka IIOK
' snemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo0.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUYECKUX
2.2 snemeHToB VIA-rpynmsl. Cepa u eé 6 Bubmmorexa [IOK
' PYHHEL &P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpymisl. A30t, pochop 1 ux 7 1 bubmmorexa I[JOK
' PYIIHL. ’ P https://m.edso0.ru/7f41a636
COCTMHCHHUS
OO0m1as XxapakTepucTUKa XUMHUECKUX
2.4 anemeHToB [VA-rpynmsl. Yraepon u 8 1 2 bubmorexa [JOK
' . PYHIIEL POl https://m.edso0.ru/7f41a636
KPEMHUH U WX COSTMHCHUS
Hroro no paszneny 25


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

Pa3zgea 3. MeTauibl M UX COCIHUHEHUS

3.1 OO011Me cBOICTBA METAJIJIOB 4 buGnuorexa [IOK
https://m.edsoo.ru/7f41a636
but6mmoreka [JOK

3.2 B I 16

KHEHNIINe METAJUIBI U UX COeIUHEHUS htts://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pa3znen 4. Xumusi u oxkpy:xamomas cpeaa
4.1 BerectBa 1 MaTepraiibl B )XU3HA YEI0BEKA 3 buGnnorexa [IOK
' B p https://m.edsoo.ru/7f41a636
HWroro no pazneny 3
PesepBHOE Bpems 3 buGnuorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68



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




INOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne Hara nudpossie
Tema ypoka KonTpoabubie  IIpakTuyeckue
n/n Bceero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl

1 [Ipenmer xumuu. Posib XUMHUU B KU3HU 1 bubmmoreka [IOK
geJioBeKa. Teja 1 BenecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTue 0 MeTO/IaX MO3HAHUS B XUMUHU 1 bubmorexa LHOK

A https://m.edsoo.ru/ff0d227e
[Tpakruyeckas padora Ne 1 «IIpaBuna

3 paboThl B 1a00paTopun U IpUEMBI 1 bubnuorexa [IOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM»

4 UucTteie BemecTBa U cMech. CrocoOb! 1 Bbu6morexa [JOK
pa3aeneHust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabota Ne 2

5) «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [JOK

A . PHMEp https://m.edsoo.ru/ff0d28c8
OYHUCTKHU ITOBApEHHOM COJIN )»
bu6mmoreka [JOK
6 A 1
TOMBLH MOTCKy L https://m.edsoo.ru/ff0d2a6¢c

7 XUMUYECKHUE AIIEMEHTHI. 3HAK1 1 bubmuorexa [{OK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U COXKHBIE BEIIECTBA 1 bubmmorexa [JOK

p B https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKoH IMOCTOSHCTBA COCTaBa BCIICCTB.

bu6mmoreka [JOK
10 X .B
Hmirecias Gopmysia. Banentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKHX JIEMEHTOB
1 OTtHOCHUTENbHAs aTOMHAs Macca. bubmuorexa [JOK
OtHocuTeNbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYIECKOT'O bubmnoreka IIOK
3JIEMEHTA B COSIUHECHUN https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemiectBa. Mouib. bubmuorexa [{OK
MounsipHas macca https://m.edso0.ru/ff0d5230
14 dOu3nIeCKUe U XUMUYECKHE SIBICHUS. bubmuorexa [JOK
XuMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycinoBUs NPOTEKAHUS bu6mmoreka LIOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubnnorexa [JOK
XHUMHUUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konmuecTBa, Macchl
17 BEILIECTBA [10 YPABHEHUSAM XUMUYECKUX bubmmorexa [JOK
» . P https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanus XuMHUECKUX peakiui
18 (coemnHeHuUs, pa3IOKCHUS bubmorexa HOK
A P ’ https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnukIoneauct. O0o0menne u bubmorexa LHOK
’ B https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUI
20 KonTponbnas padora Nel no teme bubmmorexa [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAM https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bubmumoreka [IOK

Bo3ayxa. Kucnopoa — anemMeHT u

https://m.edsoo.ru/ff0d448e



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
https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d448e

IIpOCTOC BCUICCTBO. O30H

duznueckre U XUMUYECKHE CBOMCTBA

22 KHCJIOpOJia (PEeaKIuy OKUCICHUS bubmmorexa [JOK
PO (peakil ’ https://m.edsoo.ru/ff0d4614
ropenue). [TonsiTue 06 okcuaax
CriocoObI osTy4eHHs KUCIOpoia B
23 1abopaTopuu U MPOMBIIIIEHHOCTH bubmmorexa LIOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoii 3¢ ekt XuMuueckoi
24 peaKkIyu, OHATHE O Bbu6morexa [JOK
TEPMOXMMHUYECKOM YPABHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKIIAIX
TomnuBo (HedTh, Yroib U MeTaH).
25 3ar SISHGPEI/qu];OB . a, CIIOCOOBI ero bubmmorexa [JOK
P AR, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[Ipaktrueckas padota Ne 3 o Teme
26 «[Tony4yenne u coOupanue KUCIopoia bubmmorexa [JOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYEHHE €r0 CBOMCTBY
97 Bomopon — anemeHT u npoctoe bu6mmorexa [JOK
BelecTBo. Haxoxknenue B mpupoae https://m.edsoo.ru/ff0d4dd0
28 dusnueckre U XUMUYECKHE CBOMCTBA Bbu6mmorexa [JOK
Bojopoa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6morexa [JOK
29 IT
OIIITHE © ICHEROTAX 1 COBIX https://m.edso0.ru/ffod50d2
30 Crioco0ObI TONTy4eHus: BOAOPO/A B bubnnorexa [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o Teme
bu6mmoreka [JOK
31 «[Tomyuenue u cobupanue BoJOpoOa,

W3yYEHHE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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MossipHblii 00bEM ra30B. 3aKOH

bu6mmoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0béMa, KOJIMYECTBa
33 BEIIECTBA ra3a 10 €ro N3BECTHOM bubmiorexa HOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruncienus o0b5EMOB ra3oB MO
34 ABHEHHIO pPeaKIMHM Ha OCHOBE 3aKOHa bubmiorexa HOK
yp . peak . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHH Ta30B
35 dusnyeckre U XUMUYECKHE CBOMCTBA Bbu6morexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [Tonstue 06 bubmuorexa [JOK
WHIMKATOpax https://m.edsoo.ru/ff0d59e2
Bonma xak pactBoputens. HacwimeHHbIe
37 H HI;HaCH peHHHIe) aCTBOPEI MH:lCCOBaﬂ bubmorexa HOK
B pacTBOpHL. https://m.edso0.ru/ff0d5b40
JIOJISI BEIIIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 o Teme
38 «IIpuroroBiieHre pacTBOPOB C bubnmoreka [JOK
OnpeAeIEHHON MacCOBOM J101€H https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBAY
39 KonTponbnas padora Ne2 no teme bubmmoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KIacCUPUKAIINS, bu6mroreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenue nu XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmiorexa HOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuA: cOCTaB, KJIacCU(pUKAIIHS, bu6nmorexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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HonyquI/Ie 1 XUMHUYECKHE CBOMCTBA

bu6mmoreka [JOK

43
OCHOBaHMM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kiraccudukanus, bubnnorexa [IOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 ITonyyeHnue u XMMHUYECKUE CBOMCTBA bubmuorexa LIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIATYpa,
46 CHOCO(6L113 o ‘{)eHI/IH XI/IMI/ILIZSKI/IG bubmorexa HOK
. y ’ https://m.edso00.ru/00ad9474
CBOICTBa
IIpaktuyeckas padora Ne 6. Pemenue
47 JKCIEPUMEHTAJIBHBIX 3a7a4 110 TEME bubmuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEMHEHUIN
48 I'eneTnyeckas cBsI3b MEXKIY KJIacCaMHu bubmuorexa [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O06o0mIeHne U CUCTEMaTU3aIUs 3HAHUIA
B B https://m.eds00.ru/00ad9ch2
KonTponbnas padora Ne3 no teme
50 "OCHOBHBIE KJIACChl HECOPTaHUYECKUX bubmorexa HOK
. P https://m.edsoo0.ru/00ad9ela
COCTMHCHHI
[TepBbIe MOMBITKY KIacCHPUKAITUN
51 XUMUYECKUX AieMeHTOB. [loHsaTHe 0 bubmorexa LHOK
) https://m.edsoo.ru/00ad9ffa
TpyIIax CXOAHBIX JIEMEHTOB
[Tepronnueckuii 3aK0H U
bu6mmoreka [JOK
52 [Tepuoanueckas cucTeMa XUMHUIECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. Y. Menaeneena
bubmuoreka [JOK
53 [Tepuropl, TPYIIIIEI, MOATPYIIIEI 1

https://m.edsoo.ru/00ada52c¢



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenue atomoB. COoCcTaB aTOMHBIX

bu6mmoreka [JOK

>4 sanaep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0YeK
55 aToMOB 3JieMeHTOB [leprnoandaeckoit bubmorexa HOK
https://m.edsoo.ru/00ada6bc
cucteMmsl J. 1. MengeneeBa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €T0 MOJIOKECHUIO B bu6mmoreka [JOK
[Tepronuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproauyeckoro 3akoHa st
57 pa3BUTHA HAayKH U npakTuku. J. W. bubmmoreka [IOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
TpKIaHUH
58 DNEeKTPOOTPHULIATEIHLHOCTh ATOMOB bubnmnorexa [JOK
XAMHUYECKUX DJIEMEHTORB https://m.edsoo.ru/00adaab8
bu6mmorexa [JOK
59 Hormast xuireckas cosisb https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nosspHas XUMHAYECKas bubmmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HENoOAsipHAsk XUMUYECKast bubmmorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneH, OKHCICHIS https://m.edsoo.ru/00adae28
63 OKHUCIUTETLHO-BOCCTAHOBUTEIILHBIC bu6mmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKuCIUTEIN U BOCCTAHOBUTEIIH bubmorera [JOK
https://m.edsoo.ru/00adb076
65 KonTponbnas padota Ne4 mo teme bubnnorexa [JOK
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«CTpOCHI/IC aToMa. XMMHYECKas CBA3b»

https://m.edsoo.ru/00adb486

66 PesepBHblil ypok. O6001eHue u 1 bubmmorexa LIOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O0o01IeHne u 1 bub6mmorexa [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00ad9cb2
PezepBHblit ypok. O0o01IeHNE 1 bubmumoreka IIOK
68 N 1
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoanuecTBo yacos JIeKTPOHHbIE
Ne Jlara nudpoBbIe
Tema ypoka Kontpoabubie  IIpakTuuyeckue op
n/n Bcero u3ydyeHusi  oOpa3oBaTesIbHbIE
padoThI padoTsI
pecypcsl
[lepnonnueckuii 3aK0H.

1 [lepuoaunueckas cuctema 1 bubmmoreka [IOK
XUMHU4YEeCKHX 3aeMeHToB Jl. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMUMUYECKHUX AJIEMEHTOB 1 bubmmorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOAOB

3 Knaccudukanus 1 HOMEHKIIATypa 1 bubnnorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XUMUUeCKOW CBS3U U TUITBI 1 bubmuorexa [{OK
KPUCTAJTIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponsHast padora Nel mo teme

5 «IToBTOpenue u yriayOiaeHue 3HaHUH 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiacca»

6 Knaccudukanus XuMHU9IecKux 1 bubnnoreka [JOK
peaKLMii Mo pa3aIuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUUYECKOMN

7 eakiu. IToHATHE 0 TOMOT€HHBIX U 1 bubmorexa [TOK
P ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[TonsiTie 0 XUMUYECKOM PAaBHOBECHUHU.

bu6mmoreka [JOK
8 ®DakTOpPBI, BIUSAIOIINEC HA CKOPOCTh 1

XUMHUYECKOMN pC€aKuuu 1 MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'0 paBHOBECUA

OKHCIUTEIIEHO-BOCCTAHOBUTEILHBIC

bu6mmorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 21IEKTPOIIUTUYECKON
10 ucconuanuu. CUIbHEIE U clla0ble Bubmiorexa OK
A HHATHIH. https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HonHble ypaBHEHUS PEAKITUN Bubmiorexa HOK
yp peaxtt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IMPEACTABICHUI Bubmiorexa HOK
vaL https://m.edsoo.ru/00add5d8
00 BIEKTPOIIUTUYECKON JUCCOIHAIITU
XUMHAYECKHE CBOMCTBA COJIEU B CBETE
13 peICTaBIEHU 00 Bubmiorexa OK
el . https://m.edsoo.ru/00add8b2
AIIEKTPOJIUTUICCKON JUCCOIUAIIIT
bu6mmoreka [JOK
14 II 7
OHATHE O THIPOJH3E coJlen https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cCucTeEMaTHU3aIUs bubmuorexa [[OK
3HAHUN https://m.edsoo.ru/00addd12
[TpaxTrueckas padora Ne 1.
16 «Pemtenune sxcnepuMeHTAIBHBIX bubmorexa LOK
p https://m.edsoo.ru/00addbfa
3amayy
KonTtponbnas pabora No2 o Teme
17 «DIIEKTPOIUTUYECKAS TUCCOLMALINS bubmorexa LHOK
p 8 HHATHA. https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B PACTBOPAX)
O01masa xapakTepucTHKa TaJIOTEHOB.
18 anlxlfllnquKI:/Ie CBI())fICTBa Ha IIPUMEPE bubmuorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopon. CosnsiHasi KUCIIOTA, bubnnorexa [JOK
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XUMHUYCCKUC CBOﬁCTBa, MMOJIy4YCHHC,
MMPUMCHCHUC

https://m.edsoo.ru/00ade104

[TpakTuueckast pabota Ne 2 o Teme

20 «ITomydenue COMTHON KUCTIOTHI, bubmorexa HOK
. . https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOUCTB»
Brruncnenus no ypaBHEHUSIM
21 XUMHUYECKHUX PEaKIIUi, €CITH OJIUH U3 bubmorexa LOK
https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO0mras XxapakTepucTHUKa JIEMEHTOB bubnmorexa [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(GUKALIUU CEPHI.
93 Haxoxnenue cepbl U €€ coeTMHEHUI bu6mmoreka [{OK
B IIpupoje. XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBonoposi, CTpoeHuE, bubnuorexa [JOK
dbusznyecKre 1 XUMUYECKIE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 duznyeckrue 1 XuMHYECKHE CBOMCTBA, bubmorexa LIOK
https://m.edsoo.ru/00adea28
MpUMEHEHHE
XUMHYECKUE PEAKIINH, JIEKAIIUE B
OCHOBE TIPOMBIIIUICHHOTO crioco0a
26 MOTYYEHHS] CEPHOM KHUCIIOTHI. bubmuorexa [JOK
XUMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarollel cpesibl COeAMHEHUSIMU
cepbl
97 Brruncienne MaccoBoO J0JIM BEIXOZA Bbu6morexa [JOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepuCTHKA dJICMCHTOB bubmmorexa [JOK
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VA-rpynnsl. A30T, paclipocTpaHeHHE
B IIpupoje, GpU3nIecKue u
XUMHYECKHE CBOMCTBA

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

AMMHak, ero puznyecKue u

bu6mmoreka [JOK

29 XHMHUYECKHE CBOMCTBA, MOJIyUYEHUE U
’ v https://m.edso0.ru/00adf004
MPUMEHEHUE
[TpaxTrueckas padota Ne 3 o Teme
30 «[TonmydyeHre aMmmMuaka, U3y4eHue ero bubmorera [JOK
. v YT https://m.edso0.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gpu3sndecKkue u bu6mmorexa [JOK
XHMHYSCKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJCH
AMMOHHSI B KQUeCTBE MUHEPATbHBIX

32 00peHuii. XMMHUYECKOE bubmorera [JOK
yAo0p ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH Cpeibl
COEIMHEHHMSIMU a30Ta
dochop. Okcun dpocdopa (V) u

33 (bocg)o pHaSI KI/ICJI((I))Ta (b(bll;n(qe)cm/le u bubmorexa LIOK

p L https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHUC
Hcnonb3oBanue pocdaros B

34 KayeCcTBE MUHEPAIbHBIX yI00OpEHUil. bubmuorexa [{OK
3arpsi3sHEHUE TPUPOAHON CPEIbI https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHeHHE B

35 npu E e (I;)mnlt){ecxie U XUMHUYECKUE bubmorexa LIOK

PHPOAE, https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxkcupl yriaepoja, ux pusudeckue u bubnuorexa [JOK

XUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosornyeckue npoodaeMsl,
CBsi3aHHBIE C OKcUI0M yriaepona (IV)

37 VYronbHasg KUCI0Ta U €€ COTN bubmorexa LHOK
https://m.edso00.ru/00ae006¢
[TpaxTrueckas padota Ne 4 o Teme

38 "IlosryueHue yrieKucioro rasa. bubmuoreka LIOK
KauecTBenHnas peakmusi Ha KapOOHaT- https://m.edsoo.ru/00ae027e
roH"

[TepBoHavabHBIC TOHATHUS 00
39 OpPraHMYECKUX BEIECTBAX KAK O bubmorexa HOK
https://m.edso0.ru/00ae054e
COEIMHEHUSX yTIepoaa
40 Kpewmnuii u ero coenunenus bubmorexa LIOK
https://m.edso00.ru/00ae080a
[TpakTrueckas padora Ne 5. Pemenue

41 JKCIIEPUMEHTAJIBHBIX 3aJa4 110 TEME bubnuorexa [IOK
«Baxneiinyie HeMeTauIbl U UX https://m.eds00.ru/00ae0bf2
COCJTUHECHUS»

Kontponbnas padota Ne3 no teme
42 «BaxHeine HEMeTalIbl U UX bubmorera [JOK
https://m.edsoo.ru/00ae0el8
COCIUHCHMS
OO0m1as XxapakTepucTUKa XUMHUECKUX
3JIEMEHTOB — METaJIJIOB.

43 Merannuyeckas CBsi3b U bu6mmoreka [IOK
METaJUTNYECKast KpUCTAJUTUIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4YecKre CBOMCTBA
METaJLIOB
XUMHUYECKHE CBONCTBA METAJIJIOB.

N bu6nroreka [JOK

44 DNEKTPOXUMHUYECKUN g

HaHpﬂ)KCHI/II\/’I MCTAJlJIOB

https://m.edsoo.ru/00ae1156
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O6111e cnocoObl MOTyYeHHS
MmeTtaiioB. CriiaBel. Berauciaenus mo

45 aBHEHUAM XUMHUYECKUX PEAKIIUN bubmorexa LIOK
yp PCAKIHHL, https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEarcHTOB COACPKHUT
pUMECH
46 IToHsaTre 0 KOPPO3UK METAIIIOB buGmuorexa [IOK
PP https://m.edso00.ru/00ae1278
bu6mmoreka [JOK
47 €0 € MeTal
Ilenoumpie MeTan b https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnmorexa [JOK
KaJus https://m.edso0.ru/00ae14b2
49 [Ileno4yHO3EMENBHBIE METAIIIBI — bubnnorexa [IOK
KaJIbIIMHA 1 Maroui https://m.edsoo.ru/00ae15e8
50 Bakueinime coeIMHEHNUA KaJIbIUA Bubmorexa HOK
A I https://m.edsoo.ru/00ael15e8
51 O00011IeHIE U CUCTEMATH3ALUS
3HAHUH
59 JKEcTKOCTh BOMBI U CIIOCOOKI €€ Bbu6mmorexa [JOK
YCTpaHEHHS https://m.edso00.ru/00ae1886
[IpakTrueckas padora Ne 6 o Teme
53 "XécTkoCTh BOABI M METOJIBI €8 bubmorexa [IOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHCHUS
Bbu6mmorexa [JOK
54 A i
JTOMUHIH https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBOMCTBA OKCHIA U bubmmorexa [IOK
THJIPOKCHU]IA https://m.edsoo.ru/00aelc64
56 Keeso bubmuoreka [{OK

https://m.edsoo.ru/00ae1d86
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OKCI/II[LI, THAPOKCUABI U COJIM KCIIC3a

bu6mmoreka [JOK

> (IT) u xene3a (I11) https://m.edsoo.ru/00ae35e6
58 O000I11IeHIE U CUCTEMATH3ALUS
3HaHUH’
[IpaxkTuueckas padora Ne 7. Perenue
59 JKCIIEPUMEHTAJIBHBIX 3aJa4 110 TEME bubnuorexa [IOK
«BaxHelmue MeTauIbl U UX https://m.edso0.ru/00ae3de8
COEJIMHEHUS
Brraucienus o ypaBHEHUAM
XUMUYECKUX PEaKIUi, €CITH OJIUH U3
60 pEeareHToB /1aH B U30BITKE WU bubmmoreka [IOK
COACPXKUT IpuMecH. Berancienus https://m.edso0.ru/00ae1750
MacCOBOH JI0JIM BBIXOJa MPOJIyKTa
peaxiuu
61 O06o0011IeHre 1 CUCTeMaTH3aIs
3HaHUH’
KontponbHast padora Ne4 o treme
62 «Baxuelimue MeTamibl U UX
COCTMHCHHUS
63 BemecrBa u marepuaisl B bubnnorexa [JOK
[IOBCEIHEBHOU KU3HU YeI0BEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arps3HEHUE bubmuorexa [JOK
OKpYKarolleu cpeapl https://m.edso00.ru/00ae4270
65 Ponp xumun B perieHnn bub6mmoreka LIOK
9KOJIOTUYECKHUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O0001eH e 1 bu6mmorexa [IOK
crucTemMaTu3auus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O0001eH e 1 bubmumoreka [IOK
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CHCTeMaTH3alus 3HaHUH

68 PesepBublit ypok. O6001eHue 1

CUCTCMAaTHU3al i 3HaHHUI

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

‘ https://m.edsoo.ru/00adb33c

bu6mmorexa [JOK
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYHEHUKA

» Xumus, 8 knacc/ Kypun A.A., AkunonepHoe o61ecTBo «M3maTenscTBo
«IIpocBemienue»
» Xumus, 9 xknace/ Kypun A.A., AkuronepHoe o6miectBo «M3nareabcTBo

«IIpocBemienue»

METOANYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

MCTOAUYCCKUC MATCPHUAJIbI IJIA YUUTCIIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

POIII






