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HOACHUTEJBHAS 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHuUs
COCTaBJI€HA Ha OCHOBE TpeOOBaHWM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOI'O 00I1Iero 00pa3oBaHusl, IPEACTaBICHHbIX
B ®I'OC OOO, a Takke Ha OCHOBe (QenepanbHOl paboueil MHporpamMmbl
BOCIIUTAHUS U C YYETOM KOHLEMIIUU MPErnofgaBaHus Y4eOHOTo IpeMeTa « XUMHUS
B 00pa3oBaTeNbHBIX opranu3aiusax Poccuiickoit @enepanuu.

[Iporpamma 1Mo XMMUM AAC€T TPEACTaBICHHUE O IENsIX, OOIIel cTpaTeruu
oOy4eHHsi, BOCHUTaHUS W pPa3BUTHS OOYYAIONIMXCS CPEJICTBAMH Y4EOHOIO
npeaMera, yCTaHABJIMBAET 00s13aTeNIbHOE peaMETHOE coJiep>KaHue,
MpeaycMaTpUBACT paclpeiesieHHe €ro Mo KjiaccaM W CTPYKTypHpOBaHHUE IO
pazienaM M TeMaM MpOrpaMMbl MO XUMHH, ONPEACISIET KOJIMYECTBEHHBIE M
KauECTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATELHOCTh HM3YUYEHHS XUMUHU C YYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM  Y4e€OHOTO  TpoIecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, ONpeAesieT BO3MOXKHOCTH MpeaMeTa IS
peanu3anuu TpeOOBaHUM K pe3yjbTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHOM
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUH K
pe3yibTataMm 00yYeHHs] XUMUM Ha YPOBHE II€JIeH M3yUeHUs MpeaMeTa 1 OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOU JEATEIbHOCTU OOYYaroIIerocs IO OCBOCHUIO
y4eOHOTr0 Co/IepyKaHMs.

3HaHWE XHMHUHU CIYXXUT OCHOBOW it (OPMHUPOBAHHUS MHUPOBO33PEHUS
oOydaromierocs, ero MpejaCcTaBICHUN O MaTEPHAIBHOM €IMHCTBE MHPA, BAXKHYIO
poJib UrparoT (GOpMUPYEMbIE€ XHMHEH TPEICTAaBICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTSIX PEIHICHUS TJI00aTbHbIX
npo0JieM YCTOWYMBOIO Pa3BUTHUS 4YEJIOBEUECTBA — CHIPHEBOM, IHEPTETHYECKOM,
MUIIEBOM M KOJIOTHUECKOM 0€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUS.

N3yuenue xumuu:

CIOCOOCTBYET  peayiu3aliiid  BO3MOXKHOCTEM  JIIT  CaMOpa3BUTUSA |
dhopmMupoBaHUs KYJIbTYPhI IMYHOCTH, €€ 001Iel U (PyHKITMOHATBHON TPaMOTHOCTH;

BHOCUT BKJaJ B (DOPMUPOBAHHME MBIILJICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOydJaromuxcsi, HABBIKOB HX CAMOCTOSITEILHOW  Y4eOHOW  JCSITEIbHOCTH,
DKCIIEPUMEHTAIIBHBIX M HCCJIENOBATEIbCKUX YMEHHH, HEOOXOAMMBIX KakK B
MOBCEIHEBHOM JKU3HU, TaK U B TPOPECCUOHATILHON ACATEIBHOCTH;

3HAKOMHUT CO CHEUU(PUKOM HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJISI1a HA €AUHCTBO MPUPOABI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
sTanoM B (OPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K ECTECTBEHHO-
Hay4HBIM 3HAHUAM, K IPUPOJE, K YEJTOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUYECKOE
00pa3oBaHUE 00YYAIOIITUXCS.

JlanHble HampaBiieHUs B OOY4YEHHM XUMHH OOECNedYMBAIOTCS CHelUpUKOn
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIM  SBISIETCS  MEJaroru4ecku
a/IaITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKHM XMMUH Ha OMPEACICHHOM 3Tare e¢
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl MEPBOHAYAIBHBIX MOHSATHUI XUMUHU, OCHOB
HEOPraHMYeCKOM XUMHUU U HEKOTOPBIX OTHAEIBHBIX 3HAYMMBIX [OHSATUI
OPTraHUYECKON XUMHH.

CrpykTypa coaepkKaHus MPOrpaMMbl MO XHUMHUH C(HOPMHPOBAHA HA OCHOBE
CUCTEMHOTO mMoaxoAa K e¢ uzydeHuto. CoJep)kaHue CKIAAbIBAETCS U3 CUCTEMBI
HNOHATUI O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U CUCTEMBI IIOHATHNA O XUMUYECKOU
peakuuu. OO0e 3TH CUCTEMBl CTPYKTYpPHO OpraHM30BaHbl [0 MPUHIUIY
MOCJIEIOBATEIBLHOIO Pa3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHUS O CTPOCHHUH aTOMa U XUMUYECKOH CBSI3H;

— TMpeACTaBIE€HUN 00 JJIEKTPOJIUTUYECKOW JMCCOLMAIMM BEIECTB B
pacTBopax.

Teopernueckne 3HaHUS PACCMATPUBAKOTCA HA OCHOBE SMIIMPUYECKU
MOJIYYEHHBIX U OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJHOIO
YPOBHS K JApPYrOMy, BBINONHAS (QYHKUUM OOBSICHEHHS M TMPOTHO3HPOBAHMS
CBOMCTB, CTPOEHHUS U BO3MOYKHOCTEN MPAKTUYECKOTO NMPUMEHEHMS WU IOIYYEHUS
U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYET  (HhOPMHUPOBAHHIO
IIPEIACTABJICHUS O XMMUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUpPA B JIOTUKE
€€ CHCTEMHON MNpUPOIbl, LIEHHOCTHOIO OTHOWICHHWS K HAyYHOMY 3HAHUI0 U
METOJaM INO3HaHWA B Hayke. V3ydeHHe XHMHHM NPOUCXOJIUT C IMPUBIICYEHUEM
3HaHUW M3 paHee HU3YYEHHBIX YYEOHbIX NpeAMeTOB: «OKpYKaIOMWUNA MHUPY,
«buonorus. 57 knaccel» u «PusmKa. 7/ KIaccy.

[Ipy w3ydeHMHM XUMHUU MPOUCXOTUT (HOPMHUPOBAHME 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
NESATEIbHOCTH YEJIOBEKAa W KaK OJIHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHUN — BaKHEHUNX (haKTOB, TIOHITHI, 3aKOHOB M TEOPETHUYCCKUX TIOJIOKCHHM,
JOCTYIIHBIX 00O0OIIEHNH MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKH, B



MpuOOIIEHNH K HAay4YHBIM METOJaM TIO3HAHUS TPHU W3YYCHHH BEIIECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4eOHO-TIO3HABATENbHOW U Y4eOHO-MCCIEA0BATEIbCKOM
JeSITEIbHOCTH, OCBOCHHMM TIPaBWJI 0€30MacHOr0 OOpalleHusi C BEIEeCTBAMHU B
MMOBCETHEBHOM KU3HU.

[Ipu M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHs BaKHOE
3HaYeHHUe MPUOOPENN TaKUe 1eIH, KaK:

— (dopmupoBaHHe WHTEIUIEKTYaJlbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIIbHOMY NPUHSTHIO PEIICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIIeHHUE
oOy4Jaronmxcsi K CaMOCTOATENbHON IM03HABATEIbHONW JIESITEIbHOCTH, HAy4YHBIM
METO/IaM TO3HaHUs, (OPMUPYIOIIUM MOTHBAIMIO M Pa3BUTHUE CIOCOOHOCTEH K
XUMUH;

— o0ecreueHne yCIoBUi, CIIOCOOCTBYIOIMIUX MTPUOOPETEHHUIO 00YyYarOIUMUCS
OMbITa Pa3HOOOPA3HOMN JIEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINI), MUMEIOIINX YHUBEPCAIbHOE 3HAUYCHHE IS
Pa3IMYHBIX BUJOB JCSITEIBHOCTH;

— (dopmupoBanue oOmeld QYHKIIMOHAIBHOW H E€CTECTBEHHO-HAYyYHOUN
IPaMOTHOCTH, B TOM UYHCJIE YMCHHA OOBSICHATH W OIICHWUBATH SIBIICHUS
OKpPY>KaIOIIeT0 MHpPa, WCIONB3YysS 3HAHWUS W OMBIT, MOJTYYCHHBIE MPH H3YUCHHUH
XUMUH, TPUMEHATh WX TPU PEIICHHH MpoOJeM B IOBCEIHECBHOW XU3HH U
TPYZIOBOU JIEATEIIBHOCTH;

— (QopmupoBaHne y oOOydarolmuxcs TyMaHUCTHYECKHMX OTHOIICHUH,
MOHUMAaHUSl [EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH DKOJIOTHYECKU
11eJ1IeCO00Pa3HOro0 TOBENEHUST B OBITY U TPYAOBOM JIE€ATENBHOCTH B LEISIX
COXPAHEHUS CBOETO 370POBbs U OKPYXKaIOIIe MPUPOAHOMN Cpebl;

— pa3BUTHE MOTHBAllMU K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO H
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOdUIIS M HAMPABICHHOCTH JAIBHEUIIIETO
oOydeHusl.

OOmiee YMCIO dYacoB, OTBEACHHBIX IS W3YyYEHUS XUMUU Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPKAHHUE

8 KJIACC

IlepBoHayabHbIe XUMUYECKHE MOHATHSA

[Ipenmer xumuun. Posib XMMUM B )KU3HHU YEIOBEKAa. XUMHS B CHCTEME HayK.
Tena wm BemectBa. du3nyecKue CBOWCTBA BEHIECTB. ArperaTHOE COCTOSTHHE
BemlecTB. [loHsATHE O MeTomax MO3HaHMS B XUMHUU. UHCThIE BEUIECTBA U CMECH.
CriocoObl pa3zesieHust CMecei.

ATOMBI ¥ MOJEKYJIbl. XHUMHUYECKHE 3SJIEMEHThl. (CHUMBOJIBI XHMHYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BeleCTBA. ATOMHO-MOJEKYISIPHOE YUEHHE.

Xumuueckas (opmysna. BajaeHTHOCTH aTOMOB XUMHUYECKUX 3IJIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemecTB. OTHOcHUTeNbHAas aTOMHas Macca.
OTtHOcUTENbHAST MOJIEKYJIsIpHas Macca. MaccoBasi 10Ji1 XUMUYECKOTO 3JIEMEHTa B
COCJIMHEHUH.

KonunuectBo BemecrBa. Monbs. MoisipHass Macca. B3anMOCBsI3b KOJIMYECTBA,
MacCchl M 4YHUCla CTPYKTYpHBIX €IUHUIl BewiecTBa. Pacuersl mo dopmynam
XUMHUYECKUX COCTUHEHUN.

Du3NYECKUE U XUMHUUYECKUE ABJICHUSA. XUMHUUECKasi peakus U €€ MPU3HAKH.
3aKOH COXpAaHEHHs Macchl BeIIeCTB. XUMHUYECKHE ypaBHeHHA. Kiaccudukanus
XUMHUYECKUX peaklnil (COeTMHEHMS, pa3I0kKEeHUs, 3aMeIlleHus, OOMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKON MOCYOH, MpaBUIaMHU padOThl B J1JaOOpaTOpUH U
npueMamMu oOpalleHus: ¢ JJabopaTopHbIM O00OPYAOBaHUEM, U3YUCHUE U OINKCAHUE
¢u3nueckux CBOWCTB 00pas3lOB HEOPraHMYECKUX BEIIECTB, HAOIIO/IeHNE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHAEHCAIUsl BOJAbI) U XUMHUYECKUX (TOPEHUE CBEYH, MPOKAIWBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIOTON) SIBJICHUM, HAOMIOACHUE U
ONMCAaHUE NPU3HAKOB MPOTEKAHUs XUMHUYECKUX peakuuid (passioKEeHHe caxapa,
B3aMMOJCHCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapusi, pa3ioxeHHe THMAPOKCHAA
meau (II) mpu HarpeBanuu, B3auMoieicTBHe *kene3a ¢ pactBopom coiu meau (II),
U3Y4YEHHE CIOCOOOB PA3EJICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, GuiIbTPOBAHUE,
BbITIApUBAHUE, JUCTHWLIAIMSA, XpoMaTorpadusi, MpoBeJeHNUE OYUCTKH TTOBAPEHHON
coiu, HaOJMIOJEHHME U  ONHCaHHE  pe3yJbTaTOB  IPOBEICHUS  OIbITa,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsl MacChl, CO3JaHUEe MOJENed MOJEKYI
(ILIapoCTepIKHEBBIX ).

BaskHejinue npeacTaBuTe 1M HEOPraHNYECKUX BellleCTB

Bo3gyx — cMech razoB. CocraB Bo3nyxa. Kucinopon — 37a€MEHT U mpocToe
BemiecTBo. Haxoxnenue kuciopona B mpupone, (pusmueckne M XUMHUYECKHE
cBoiictBa (peaknmu ropenus). Oxcupapl. [lpumenenue kucnopoma. CrocoOb



MOJIyYeHHUsS] KUCIOpoJa B JIA0OpaTOPUU ¥ TMPOMBIILIEHHOCTH. KpyroBopor
Kuciopoza B mpupojae. O30H — aJuIOTpoInHast MOAU(PUKALIMS KUCIOPOIaA.

TennoBoit 3¢(}eKT XUMHUECKON peakInHh, TePMOXUMUYECKUE YpaBHEHUS,
9K30- U SHAOTEPMUYECKHE pEaKUHH. TOIUIMBO: Yrojb M METaH. 3arpsi3HEHHE
BO3/lyXa, YCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — asnemeHT W mpoctoe BemecTtBo. HaxoxkaeHwe Bomopona B
npupoae, (U3MYECKUEe ¢ XUMUYECKHE CBOICTBA, TPUMEHEHHE, CIOCOOBI
nonydenus. Knuemorel u comnn.

MoutsipHBIi 00bEM Ta30B. PacueThl M0 XUMUYECKUM YPaBHEHHSIM.

dusnyeckue cBoucrBa BoAbl. Boma kak pacrtBopurens.  PacTBOpBI.
HacelllleHHBIE M HEHACBIMIEHHBIE pPacTBOpPbl. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBas A0Jis BEIIECTBA B paCTBOpPE. XUMUYECKHAE CBOMCTBA BOJbI. OCHOBaHHS.
Posib pacTBOpOB B mpupoje M B KHU3HHU 4enoBeka. KpyroBopoT BOJbI B IPUPOJE.
3arps3HeHue NpUpoAHbIX BoJ. OXpaHa U OUMCTKA MPUPOJAHBIX BOJ.

Knaccudukanusa neopranuueckux coenuHenuit. Oxcuppl. Knaccudukarms
OKCHJIOB:  cosieoOpa3yroniue  (OCHOBHBIC, KHUCIOTHBIC, aM(OTEepHbIE) U
HecoseoOpazyronme. Homenknatrypa oxcujioB. dusnyueckue U XUMHUUYECKHUE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudukanuss OCHOBaHMM: IIEIOYH U HEPACTBOPUMBIC
ocHoBaHusA. HomeHknatypa ocHoBaHuil. Pu3nyeckue M XUMHUUYECKHE CBOMCTBA
ocHoBaHuu. [losryueHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWMCTBAa KHUCIOT. Psn aktuBHOcTM MetamnoB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Homenkiarypa cosneil. @U3HUEeCKUe U XMMHUYECKHUE CBOWCTBA COJIEH.
[Tonyuenue conen.

['eneTnueckas CBI3b MEXIY KiIacCaMU HEOPTaHUYECKHUX COCTMHEHHIA.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPENEIICHUE COJEPKAHU KUCIOpOAa B BO3/IyX€E, IMOJyUYECHHUE,
coOupaHue, pacno3HaBaHWE M U3YYEHHE CBOWCTB KHUCJIOpOAa, HaOII0AeHUe
B3aUMOJICHCTBHUSl BEIIECTB C KHUCIOPOAOM M YCIIOBHS BO3HUKHOBEHUS W
MpeKpamieHuss TopeHus (mokapa), O3HAaKOMJICHHE ¢ 0Opas3laMu OKCHIOB H
OMHCAaHUE WX CBOWCTB, TMOJyYeHHE, COOMpaHWe, pACIO3HABAaHUE W U3yUYCHUE
CBOMCTB BOJIopojia (ropeHue), B3auMoJielcTBUE Bojaopoaa ¢ okcuaoM meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPHUAIIOB), HAOJIOICHHE O0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEM pPACTBOPEHHUSI BEIIECTB C
pa3IMYHONM PAcCTBOPUMOCTBHIO, TPUTOTOBJICHUE PACTBOPOB C OMPEACICHHOMN
MacCOBOM J10JIeld paCTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOJIbI C METALIAMHU
(HaTpueM ©  KaiublueM) (BO3MOXHO HCIIOJb30BaHUE BHUECOMATEPHUATIOR),



uccaeoBaHUEe OO0paslloB HEOPTaHMYECKUX BEIIECTB Pa3IMYHBIX  KIIACCOB,
HaAO0JII0ICHHE U3MEHEHHUS OKPACKH MHIUKATOPOB B PAaCTBOpPAxX KUCIOT M IIEJIOYEH,
u3ydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIOT C METajulaMH, pPEaKUui HEeUTpaln3alvd, IOJIYYEHHE HEPACTBOPHUMBIX
OCHOBAaHWM, BBITECHEHHE OJHOTO METAJUIa APYTHM K3 PACTBOPA COJIM, PELICHUE
AKCIIEPUMEHTAIBHBIX 33/la4 N0 TeMme «BaxHenmme Kiaacchl HEOPTAHUYECKUX
COCIMHEHUI.

HHepuoauueckud 3axkoH u Ilepumognuyeckasi cucreMa XUMHYECKHUX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHUMHYECKasi CBS3b.
OKHCINTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKK KiIaCCU(PUKALMU XUMHUUYECKUX dJEeMEHTOB. [loHsaTne o
Ipynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMENIbHBIC METAIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3ytoT aM(pOTepHbIE OKCHUIBI
Y TUJIPOKCUIBI.

[lepnonnueckuit 3akoH. [leproguyeckas cucreMa XMMAYECKUX JJIEMEHTOB /.
N.  MenneneeBa.  KoporkonepuonHas W JJUHHONEpUOAHAs  (POpPMBI
ITepunoanueckoit cucrembl xumuueckux anemMeHToB [[. . Menneneesa. Ilepuonasr
u rpynnbl. Ou3nueckuil CMBICI ITOPSAIKOBOIO HOMEpPA, HOMEpPOB IIEpUOAa U
TPYMNIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTpoHbl. CTpoeHHe
ANIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XMMHUYECKHX  JJIEMEHTOB
[Tepuomnueckout cucremsl . M. MenneneeBa. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paadyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKHX CBOMCTB MO IPYIIaM U MEPUOJIAM.

3nauenue [lepuoauueckoro 3akoHa u I[lepronnyueckoil cCUCTEMbl XUMUYECKUX
AJIEMEHTOB [Jis pa3BuUTUs Hayku U npaktuku. J[. Y. MenaeneeB — y4€HbI U
rpakIaHUH.

Xumunyeckass cBsizb. KoBaneHTHas (mossipHasi W HEMOJSIpPHAsi) CBA3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUUECKHUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okuciieHUsi.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Tpoueccel okucieHus: 1 BOCCTaHOBJICHUS. OKUCITUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHHE OOpaslloB BEIIECTB METAIOB M HEMETAIJIOB, B3aMMOJICHCTBUE
TUJIPOKCHAA LIMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUN
(ropeHue, peakiuu pa3noKeHus, COSIUHEHHUS ).

Mesxcnpeomemmnunie ceasu



Peanuzanus MeXNpeaIMETHBIX CBs3€ld NpH H3YyYEHWH XMMHUU B 8 Kiacce
OCYIIECTBJISIETCS 4epe3 HCIMOJb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHbIX
NOHATUM, TAK W MOHATHUH, SBISIONIUXCS CUCTEMHBIMU JUISI OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHSA: HAy4HbIH (akT, TMIIOTE3a, TEOpHs,
3aKOH, AaHaJM3, CHUHTE3, KJIacCuPUKalus, T[EepUOAUYHOCTh, HAOIIOACHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

@usuka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUECKHUM 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHOe COCTOSIHUE BEIECTBA, ra3, (GU3WYECKUe BEIUUYHMHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3B€3/bl, COTHIIE.

buonorus: dotocunTes, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE IOPOJBI,
II0JIE3HBIE UCKOIIAEMBIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTrBo U XumMmnuyeckas peakuus

[lepnognueckuii 3axoH. [leproauyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEPBbIX TPEX IMEPUOAOB, Kallus, KaJIbLHMs M HX
COCAMHEHUH B COOTBETCTBUU C IIOJIOKEHHEM »JJeMeHTOB B Ilepuommueckoi
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BemecTBa: BHJABI XUMHUYECKOW CBSI3M. THINBI KPUCTALIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOM PELICTKH U
BHJla XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKHX BEILECTB. XUMHUYECKHE
CBOMCTBA BEUIECTB, OTHOCAIIMXCS K pa3IM4HbBIM KJlacCaM HEOPraHWYECKUX
COEMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanms XuMUYeCcKUX peakiuid Mo pa3IMyHbIM MpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEaKLUWU BELIECTB, MO TEIUIOBOMY 3¢ deKTy, 1o
M3MEHEHHUIO CTETEeHEW OKHCIIEHUS XMMHUYECKHX 3JIEMEHTOB, MO0 OOpPAaTUMOCTH, MO
YYaCTHIO KaTajau3aropa). DK30- U SHAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUYECKUE
YPaBHEHUS.

[TonsiTue 0 CcKOpOCTH XUMHUYECKOM peakuuu. [loHsTHEe 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakiusx. [IoHATHEe O rOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonarue o karanmse. [lostue 0 xumuueckom paBHoBecun. MakTopsl,
BIMSAIONIME HA CKOPOCTh XUMHYECKOW PpEAKUUH M TIOJIOKEHHE XHUMHUYECKOIO
PaBHOBECHSI.

OKUCANTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKUWu,  OJICKTPOHHBIA  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIILHON  PEaKLMHU. CocraBneHue  ypaBHEHUU



OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX ~ pEaKUUMH €  HUCIOJb30BAaHHEM  METOJa
AJIIEKTPOHHOTO OanaHca.

Teopus 3EKTPONTUTHYECKON TUCCOLUALUU. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
Karnonbl, aHMoHbl. MeXaHW3M JUCCOLMALIMM BEUIECTB C PA3JIMYHBIMU BHJIAMU
XUMUYecKoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO OOMeHa. Y CIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
NOJIHBIE M COKpAIICHHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBoOICTBa KHUCIOT,
OCHOBaHMI W COJEHd B CBET€ MNPEICTAaBICHUA OO0 3IEKTPOIUTHYECKOU
nucconuanuu. KauectBeHHble peakii Ha HOHBI. [IoHATHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumMenm

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIICTOK HEOPTraHUYECKUX
BEIIIECTB — METAUIOB W HeMeTauioB (rpadura W anMasa), CI0KHBIX BEIIECTB
(xJopuaa HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM peakluu
OT BO3JCHCTBUS pa3IMYHbIX (HAKTOPOB, MCCIEAOBAHUE SIIEKTPOIIPOBOJHOCTU
pacTBOpPOB BEIIECTB, MpOLEcca JUCCOLMALMM KHUCIOT, WIENOYed U colied
(BO3MOXKHO ~ HCHOJIb30BAHME  BHUJEO MAaTEpUANOB), MPOBEACHUE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPU3HAKM  MPOTEKaHUs  peakuuid  HOHHOro  oOMeHa
(oOpa3oBaHue ocajka, BbIJEICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKUUi
(ropeHue, peakiMu pas3lIoKEHUs, COCIUHEHHS), PACIO3HABAHUE HEOPTaHMYECKHX
BEUIECTB C TIOMOUIbIO KAYECTBEHHBIX pEaKIMil Ha HOHbI, pEIIECHUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4.

HeMmeTtanbl 4 HX coeTUHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (pu3mueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA Ha NPUMEpE  XJiopa
(B3aMMOJEHCTBHE € METallaMHU, HEMEeTaulaMH, UIeJo4YamMu). XJIOPOBOAOPOI.
ConsiHass KHCIIOTa, XMMUYECKHE CBOWCTBA, MOJIydeHUE, NMpUMEHEHHE. JleicTBhe
XJIOpa M XJOpPOBOJOPOJA HAa OpPraHM3M 4YeJoBeKa. BakHellne XJIOpUABI U HUX
HAaxO0K/JEHUE B IPUPOJIE.

O6mast xapaktepuctuka d7aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue M (PU3MYecKue CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKue CBOMCTBa cepbl. CepoBoaopo, CTpoeHue, (pu3NYecKue U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHJIOB.
Cepnas  kucinora, (Qusnueckue M XUMHYECKHE CBOHcTBa (0oOlIMe Kak
IOpeiCTaBUTENd Kjacca KHUCIOT U crnenuduyeckue). XUMUYECKUE peaKilui,
JeXallie B OCHOBE IMPOMBIIIJIEHHOTO Croco0a MOJyYeHUs] CEPHOU KHUCIIOTHI.
[IpumeneHune cepHOi KUCIOTHL. COJIM CEPHOM KHCIIOThI, KAUECTBEHHAS pEaKIUs Ha



cynabdaT-uoH. Haxoxaenue cepbl M €€ COCAUHEHHH B IpHUpoae. XUMUYECKOE
3arpsi3HEHHE OKPYXKAIOIIeH cpelibl COCAMHEHHUSIMU Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHUS.

OO6mast xapaktepucTtuka 351eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTpOEHUs
aTOMOB, XapaKTEPHbIC CTEIEHU OKHUCICHHs. A30T, pacCIpoCTpaHEHUE B MPUPOJIE,
¢usnyeckue U XxuMudyeckue cBoicTea. KpyroBopot azora B npupojae. AMMUak, ero
¢usnyeckue U XMMHUECKUE CBOMCTBA, ONyuyeHue U nmpuMenenue. Coiam aMMOHuS,
uX GU3NUECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KHUCJIOTa, €¢ MOJIydeHHe, (PU3UYECKUEe U XHUMUUYECKHE
cBOMcTBa (00OIIME KaK TPEACTaBUTENs Kiacca KHCIOT U CHenu(UuyYecKue).
Hcnonbs3oBaHne HUTPATOB M COJEH aMMOHHA B KayeCTBE MHUHEPAIbHBIX
yaoOpeHnil. XuMHYECKOE 3arpsi3HEHUE OKPYKAIOIIEeH Cpeibl COeAUHEHUSIMU a30Ta
(KUCIOTHBIE JOXKIW, 3arps3HEHHE BO31yxa, MOYBBl M BOJ0EeMOB). Docdop,
ajyoTponHble Moaudukamuu ¢ocdopa, GuMUECKHe U XUMHYECKHE CBOMCTBA.
Oxcun pochopa (V) u dpochopras kuciora, GU3NISCKHE U XUMHUCSCKHE CBOHCTBA,
noxydyeHue. Mcnonb3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHU.

OO6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbel. OcOOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUSA.  YTIEpOoJ,  aJUIOTPOINHbIE
Moau(pUKALUY, PACHpOCTpaHEHUE B NPUPOJE, (PUINYECKUE U XUMHUYECKHE
cBoiicTtBa. AncopOuusa. KpyroBopotT yriepoaa B npupone. OKCUIbl yriiepoaa, ux
¢usznyeckue W XUMHUYECKHE CBOWCTBA, JAEMCTBHE HAa JKUBbIE OpPraHU3MBIL,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBI, CBSI3aHHBIE C OKCUIOM
yriepona (IV), rumore3a T17100adbHOTO TMOTEIUICHUS KJIMMAaTa, MMapHUKOBBIN
addekT. YroapHas KUCI0Ta U €€ COMM, UX (PU3NYECKUEe W XUMHUYCCKHE CBONCTBA,
nojiyyeHue u npuMmeHeHue. KadecTBeHHass peakiuss Ha KapOOHAT-MOHBI.
Hcnonbs3oBanne KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavasibHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yraepona (MeTaH, 3TaH, 3THJIEH, alleTUJIEH, 3TaHOJ, [IIULEPHUH, YKCYCHasl KUCIIO0TA).
[IpuponHble HMCTOYHHUKH YIJIEBOAOPOJOB (yroyib, MNPHUPOAHBIN Tra3, HEPTh),
OPOAYKTHl WX mepepaboTku (OEH3MH), UX POJb B OBITY M MPOMBIIIICHHOCTH.
[ToHsiTHE O OMONIOTMYECKU BaXKHBIX BEILIECTBAX: JKUPaX, OeJIKax, yriieBoJax — 1 ux
poJii B KM3HM YeEJOBEKa. MarepualbHOE €AUHCTBO OpPraHWYEeCKHX M
HEOPTAaHUYECKUX COCITMHCHUU.

KpemHunii, ero ¢usnueckne W XUMHYECKHE CBONCTBA, TMOJyYCHUE U
npuMmenenue. CoenuHeHUs KpeMHUs B mnpupoge. OOmme mnpeactaBieHus 00
okcune kpemuus (IV) u kpemuueBoil kucnote. CHIMKaThl, UX UCIOJIb30BAaHUE B
ObITY, B MPOMBILUICHHOCTU. BakHeillline CTpOUTEIbHbIE MaTepuasbl: KepaMHuKa,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl 6€30MacHOTO MCIOIh30BaAHMUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumMenm

U3ydeHUe 00pa30B HEOPraHUYECKUX BEIECTB, CBOMCTB COJSHON KHUCIOTHI,
IIPOBE/ICHUE KAaYeCTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TMPOTEKAHMsI, OMBITHI, OTpaXkarouiue (QU3NYECKHe M XUMUYECKHE CBOWMCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXHO HCIOJIb30BAHHE BUIEOMATEPUAJIOB),
O3HAaKOMJIEHHE ¢ oOpa3naMu XJOpPUIOB (TaJOT€HHUIIOB), O3HAKOMJIEHHUE C
oOpaslaMi cepbl M €¢ COCIMHEHMSIMU  (BO3MOXXHO  HCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HAOIIOACHHUE Mpoliecca OOYIIIMBaHUS caxapa MoJ ACHCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCIOTHI, H3YYEHHE XHUMHUYECKUX CBOMCTB
pa30aBIEHHON CEPHOW KUCIOTHI, IPOBEJIEHNE KAUECTBEHHOW peaKkuu Ha CyJIb(aT-
MOH U HaOJIOJEHHE IMpHU3HAKa €¢ MPOTEKaHWUs, O3HAKOMJICHHE C (PU3MUECKUMU
cBoiicTBamMMu a3ora, Qgocdopa U UX COEAMHEHUH (BO3MOKHO HCIIOJIB30BAHUE
BHJIEOMATEPHAIIOB), 00pa3uaMu a30THBIX U (POCPOPHBIX yI0OpeHUil, MOITyUYEHUE,
coOMpaHue, pacrno3HaBaHWE€ M U3YYEHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
Ka4eCTBEHHBIX PEaKIMi Ha MOH aMMOHMS M (ocaT-uOH U HU3yYEHHE NPU3HAKOB
UX MPOTEKAHHUsI, B3aUMOJCHCTBUE KOHLIEHTPUPOBAHHON a30THOM KHMCIIOTBI C MEJIBIO
(BO3MOXKHO UCIIOJIb30BAaHUE  BHUJIEOMATEpHUAJIOB), U3y4YEeHUE Mozelen
KPUCTAJUIMYECKUX PEIICTOK anMasa, rpaduta, (QysuiepeHa, O3HAKOMJIEHUE C
MPOIECCOM  aCcOpPOLIMM  PACTBOPCHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W
yCTPOMCTBOM NPOTHBOrasa, MoJdydeHHe, COOMpaHue, paclio3HaBaHUE U HU3YUYECHUE
CBOMCTB YIJIEKUCIIOIO Ta3a, IPOBEJCHNE KaueCTBEHHBIX peakUuil Ha KapOOHAT U
CWIMKAaT-UOHbl W M3YyYEHHE TMPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMIICHHE C
MPOJIYKUHUEH CUJIMKATHOM MPOMBIIIIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHbBIX
3a/1a4 1o TeMe «BaxkHelue HeMeTalIbl U X COeTUHEHUS.

MeTa/libl 4 UX COeIMHEHUSA

OO01mast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux mnosoxeHus B llepuomnueckor cucreme xumuuyeckux siemeHtoB [, .
MenneneeBa u ctpoeHuss aToMoB. CTpoeHHe MeTauioB. MeTtainudeckas CBA3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIMICTKA.  DJIEKTPOXUMHUUYECKUU Pl
HanpspKeHU MeTaioB. @U3nyeckrue U XMMUYECKHe CBOMCTBa MeTaiioB. O01ue
crocoObl monydeHus: MerawioB. [loHsATHE O KOpPpO3UHM METAJIOB, OCHOBHBIE
CHOCOObI 3almuUThl WX OT Koppo3uu. CriaBel (CTalb, YYTyH, TIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[lenounble MeTaIbl: nonoxeHue B lleproauyeckoil cucreMe XUMUYECKUX
sanementoB /. . MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJICHHE B IPUPOJIE.
Puznyeckre U XUMHUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaus). OKCuabl u



TUAPOKCUIIBI HaTpus U Kanus. l[IpuMeHeHue IeNOYHBIX METAVIOB M HX
COCIMHEHUN.

[[lenoyno3emenbpHblE METaJUIbl MAarHMid MW KaJbLMW: IIOJIOKCHHE B
Ilepnognueckont cucreme xuMmuueckux 3yeMeHToB [[. 1. MenaeneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHE B Ipupoae. Ouznyeckue 1 XuMUYECKUE CBOMCTBA MATHHUS
U Kanpuusa. Baxseiilive coeauHEHUS Kalblusg (OKCHUI, THUIPOKCHUI, COJIH).
JKecTKOCTh BOJIBI M CLIOCOOBI €€ YCTPaHCHHUS.

AmomMuHUN: TTosioxeHue B [lepuognyeckoi cucTeMe XUMUUECKUX AJIEMEHTOB
J. . Menneneesa, cTpoeHME aToMa, HaxOXKIEHUE B mnpupone. Pusnmyeckue u
XUMUYECKUE CBOMCTBA altOMUHUSI. AM(POTEpHbIE CBOMCTBA OKCHAA U THAPOKCH]IA
AIFOMUHUS.

Kenezo: nonoxenne B lleproanueckor cuCTEME XUMUYECKUX IIEMEHTOB /.
N. MeHnneneeBa, CTpO€HHE aToma, HAXOXKICHHE B mpupome. PU3HYECKHE H
XUMHYCCKHE CBOMCTBA jkejie3a. OKCHIbI, THAPOKCHIBI U coiu xxenesa (1) u xenesa
(III), ux cocta, CBOWMCTBA U MOTYYECHUE.

Xumuueckuii IKCnepuUMenm

O3HAKOMJIEHHE C oOpasllaMu METAUIOB W CIUIaBOB, WX (U3HUECKUMU
CBOMCTBaAMHU, U3YYEHHUE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUSI OKCHJIA
Kalbllud W HATpUs C BOJOM (BO3MOXKHO HCIOJB30BAHUE BHJICOMATEPHAIIOB),
HCCJIEIOBAHUE CBOWCTB XKECTKOWM BOJBI, MpOLEcCa TOPEHUS KeJe3a B KUCIOPOAE
(BOBMOXKHO  KCIOJIb30BAaHME  BHJICOMATEPHUAIIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha WOHBI: MarHus, Kajablvs, aTIOMUHUS, [IMHKA, JKejie3a
(IT) u xxene3a (II1), menu (I1), HaOmrOIEHNE U OMKMCAHKUE MTPOIIECCOB OKPAITUBAHUS
IUTAMEHU HWOHAMH HaTpusl, Kajdus W Kalblus (BO3MOXKHO HCIIOJIH30BAHHE
BUIEOMATEPUAIIOB), HCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THJIPOKCHIA ATIOMUHUS
Y TUJPOKCHU/JIA IIMHKA, PEIICHHE IKCTIEPUMEHTATIBHBIX 3aj1au 1Mo TeMe «BakHeilme
METaJIIbl U KX COSTUHCHUS.

XuMuA ¥ OKpYysKamouas cpeaa

BemecTtBa m Marepuanbl B TMOBCEIHEBHOW >KM3HU 4YelsioBeKa. bezomacHoe
UCIIOJIb30BaHUE BEIECTB U XMMHUUECKUX peakiuii B ObITy. IlepBas momoinpb mpu
XUMUYECKUX 0KOTaX U OTPaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKArolel cpenpl (mpenesibHas AOIMyCTUMast
KOHIIeHTpanus Bemects, aanee — [1/IK). Posb xuMun B pelieHnn 3K0JI0THYECKUX
mpooIIeM.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpaslloB MaTepuasoB (CTEKJO, CIJIaBbl METAIOB, MOJHUMEpHBIE
MaTepHaIbI).

Mesxcnpeomemmnnie ceasu



Peanuzamus MeXnpeIMETHBIX CBSI3ed MpU H3y4YeHUH XUMUU B 9 Kiacce
OCYIIECTBJISIETCS 4epe3 HCIOJb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHbIX
MOHATUH, TaK U MOHITHUH, SIBJSIONIUXCS CUCTEMHBIMH JJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE TMOHSTHUS: HAy4YHBbIH (DaKkT, rUmoTe3a, 3aKOH,
TEOpHUsl, aHalu3, CHUHTE3, KiacCcUpUKalus, MEPUOJUYHOCTb, HAOIIOJCHUE,
HKCIIEPUMEHT, MOJCITUPOBAHUE, HU3MEPEHHE, MOJEINb, SBICHUE, MAPHUKOBBINA
s dexT, TEXHOTOTHSI, MAaTEPHAITHI.

®duzuka: Marepusi, aToMm, D3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHU],
U30TOMbI, PATUOAKTUBHOCTh, MOJICKYJA, OSJEKTPUUYECKUN 3apsi, NPOBOIHUKH,
MOJTYNPOBOJHUKHU, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEJIO, O00BEM,
arperaTHoe COCTOSIHHE BEIeCTBa, ra3, paCTBOP, PAaCTBOPUMOCTD, KpUCTAIITHIECKAsT
pemIeTKa, CIUIaBbl, (PU3MYECKHE BEIMYMHBI, AMHUIIBI U3MEPEHHUs, KOCMHYECKOE
IPOCTPAHCTBO, MIIAHETHI, 3B€3bl, COJIHIIE.

buonorust: ¢ortocunTes, npixanue, Ouocdepa, 3KOCUCTEMA, MUHEPAIIbHBIE
yI0OpeHusi, MUKPOIJIEMEHTHI, MAKPOAJIEMEHTHI, MUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE MOPOJBI,
MOJIC3HBIE HCKOTIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IHJIAHUPYEMBIE PE3YJIbTATBI

JINHYHOCTHBLIE PE3YJIBTATHI

JIngyHOCTHBIE pe3yJdbTaThl OCBOCHHUS MPOTrpaMMbl OCHOBHOTO  OOIIEro
00pa3oBaHUs JIOCTUTAIOTCS B XOJ¢ OOydeHHUsS XMMHH B €IMHCTBE y4YeOHOM u
BOCIIUTATENBHON AEATEIIBHOCTA B COOTBETCTBUU C TPAAULMOHHBIMUA POCCUNCKUMU
COLUOKYJIbTYPHBIMA M JyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMHM, IPUHSTHIMUA B
oOIlecTBe TMpaBWIaMH M HOPMaMU TOBEACHUS M CIIOCOOCTBYIOT IIpoIieccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COIUATIA3AIIMN 00yUYarOIITXCS.

JIuyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOJACTBOBATbCSI CHUCTEMOW TMO3WTHBHBIX IICHHOCTHBIX OpUEHTAlUd U
paciIMpeHue OnbITa ASSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) IaTpHOTHYECKOT0 BOCIIMTAHHSI:

LIEHHOCTHOT'O OTHOLIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
W HAy4YHOMY HACJIEAWI0, MOHWMAaHUS 3HAYEHHS XWMHUYECKOM HAYKH B KU3HHU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJeTh JAOCTOBEpPHOM HMHQOpMaIruen o
MEPEAOBBIX JIOCTUKECHUAX M OTKPBITUSIX MHUPOBOM M OTCUYECTBEHHOW XUMMWH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPa’KIaHCKOT0 BOCIIMTAHUS

MPEJCTABICHUSI O COLUHUAIBHBIX HOpPMax W TMpaBWiIaX MEXKINYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCNEAOBATEeIbCKOM, TBOPYECKOM W JOpPYrUX  BUAAX
JEATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HOM COBMECTHOH JIEATEIIBHOCTH TIPH
BBITIOJTHEHUN Y4YeOHBIX, TI03HABATEIBHBIX 3aJlad, BBIMOJHEHUH XHUMHUYECKHUX
AKCIIEPUMEHTOB, CO3JaHUU YUYEOHBIX MTPOCKTOB, CTPEMJICHUSI K B3aUMOIIOHUMAHUIO
M B3aMMOIIOMOIIM B TIpoIlecce OTOM Yy4uyeOHOW MAesATEeNbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOC TIOBEJCHHME U TIOCTYNKA CBOMX TOBAPUILEH C TO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO NMO3HAHMS

MHUPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XHMHUYECKOW pPEaKInH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTaBJIAIOIINEC
OCHOBY I TIOHUMAaHUSI CYIIHOCTH HAyYHOW KapTUHBI MHUpa, TPEACTaBICHUs] 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS NPUPOJIbI, B3aMMOCBA3AX YEJIOBEKA C
MNPUPOJTHON CPEAOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIE MOTHUBBI, HAITPABJIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUHU 1O
XUMUU, HEOOXOJUMBIC I OOBSICHEHHUS HaOJI0JIaeMbIX IMPOIECCOB U SIBJICHUM,
MO3HABATENbHON, MHPOPMAIMOHHON U YUTATENbCKOM KyJIbTYpPBl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEIbHOW pabOThIl ¢ Y4YEOHBIMH TEKCTaMH, CIPABOYHOU
JUTEPATYpPOH, MOCTYMHBIMH TEXHHUYECKUMHU CpEJACTBaMU HMHGOPMAIIMOHHBIX
TEXHOJIOTHUH;



WHTEpEC K OOYyYECHHMIO W TIO3HAHWIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHHWIO, MPOEKTHOM U HCCIEN0BATEIbCKON
NEeSATEIbHOCTH, K OCO3HAaHHOMY BBIOOPY HAINpaBICHHOCTH M YPOBHS OOy4eHHS B
JIaJbHEHIIEM;

4) popmupoBaHus KYJIbTYPbI 30POBbSI:

OCO3HAHHUE IIEHHOCTU JKWU3HU, OTBETCTBEHHOI'O OTHOIICHHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3JI0POBBIM 00pa3 >KU3HH, OCO3HAHUE MOCIEIACTBUU U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEeHHUS ),
HEOOXOJUMOCTH COONIOJIEHUS TMpaBui O€30MacHOCTH TIpu  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOMN KU3HMU;

5) TpyA0BOr0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO TTpodeccuil U Tpyaa pa3IMyHOIO poja,
YBOKECHUE K TPYIAy U pe3yjbTaraM TPYJIOBOW NESITEIHHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUWA MO XHUMHH, OCO3HAHHBIA BBIOOD
WHIVUBUYyaIbHON TPAEKTOPUHU MPOAOHKEHUSI 00pa30BaHus C YUYETOM JTUYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCIemHon mpodeccuoHanIbHON NESITEIBHOCTH U Pa3BUTUS HEOOXOUMBIX YMEHUM,
TOTOBHOCTh aJaliTUPOBATHCS B TPOPECCUOHATILHOM CpeJIE;

6) IKOJIOrHYeCKOTr0 BOCIIMTAHMSI:

HKOJIOTHYECKH I1E€JIECO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS, MOHUMaHUE IIEHHOCTU 3I0POBOTO U
O6e3omacHOoro oOpa3a KH3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3HUecCKOMy M TICHXHMYECKOMY 370pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHHUS
npaBuiI 0€30MAaCHOTO MOBEICHUS MPU pabOTe C BEIIECTBAMH, a TAKKE B CUTYAIIHSIX,
YIPOXKAIOIINX 370POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, IMOJIy4aeMbl€ MPU U3YYCHUH XUMHH, IS
peleHns 3a4a4, CBSI3aHHBIX C OKPYKAIOLIEW MPUPOAHON CPENOM, ISl OBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYPhl, OCO3HAHUSA TJ00AJIBHOTO  XapakTepa
DKOJIOTUYECKUX TMPOOJIEM W IMyTeH WX PEMICHUS MOCPEICTBOM METOJIOB XHMHH,
AKOJIOTMYECKOTO MBIILJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocrtaBe wmeTanpeaMeTHBIX PE3YJIbTATOB BBIACISIIOT 3HAYHUMBbIC IS
dbopMupoBaHUS MHUPOBO33PEHUS OOIEHAYYHbIE TMOHATHS (3aKOH, TEOopHs,
MIPUHITUT, TUTIOTE3a, (PAKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPHIC
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEeAMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ATUX NPEIMETOB (HOPMUPOBATH MPECTABICHUE O LIETOCTHOU
HAy4YHOU KapTHMHE MHUPA, U YHUBEpCaJbHble yueOHble ACHCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATHUBHBIC, PETYJIATUBHBIC), KOTOpHIE oObOecmeunBaroT (popmMupoBaHue



TOTOBHOCTH K CaMOCTOSITEILHOMY IJITAHUPOBAHUIO W OCYIIECTBICHUIO Y4eOHOU
NEATENbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eCTBUS

ba3oBble 1ornueckue AecTBU:

YMEHHSI HCMOJIb30BaTh NPUEMBI JIOTHUYECKOTO MBIIUICHUS TMPU OCBOEHUU
3HAHWI: PacKphIBaTh CMBICT XMMHYECKUX MOHSTHHN (BBIIENSATh UX XapaKTEepHbIC
MPU3HAKK, YCTAHABJIMBATh B3aUMOCBS3b C APYTUMH MOHATHUSIMH), HCIOJIH30BATh
MOHATHS JIJ1s1 OOBSICHEHUS OTAENIbHBIX ()aKTOB U SABJICHUHN, BEIOMPATH OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKALMKU XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUi,
yCTaHABJIMBATh MPUUMHHO-CIICACTBEHHBIE CBA3M MEXKIY OOBEKTaMH HW3Yy4EHHS,
CTPOUTH JIOTUUECKHE PACCYXIACHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, IO aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKJIFOUYEHUS;

YyMEHHUE TPUMEHSATH B TMPOLECCE I[O3HAHUSA TMOHATHUS (MPEIAMETHBIE U
MeETaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOIb3YEMbIE B XUMHUH,
peo0pa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJ JJIEMEHTa), XUMUuyeckas (opMyrna U ypaBHEHHE
XUMHAYECKON peakiui — MpU PEIICHUH y4eOHO-TI03HABATENbHbBIX 33/1ad, ¢ YYCTOM
ATUX MOJICNIbHBIX TMPEJCTABICHUN BBISBISATh U XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKN U3YyYaeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHi,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBSI3U W
MIPOTUBOPEYHS B U3yUaeMbIX MIPOIIECCaX U SBJICHUSIX.

Ba3oBble ucciieoBarejbcKue 1eiiCTBUSL:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAuyeCTBE HHCTPYMEHTA
MO3HAHWA, a TaKkXKe B KA4yeCTBE OCHOBBI i (DOPMUPOBAHUS THIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUN;

MpUOOPETEHUE OMbITa M0 IJIAHUPOBAHUIO, OpPraHU3allMd W MPOBEICHUIO
YYEHUYECKMX OKCIEPUMEHTOB, yMEHHE HaOJIwoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyJIUpoBaTh 000OIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEACHHOIO OMNbITAa, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MPOJIeTIaHHOM padoTe.

Pabora ¢ undopmanueii:

YyMEHHUE BBIOWpATh, AHAIM3UPOBATH M MHTEPHPETHUPOBATH HHPOPMAIIUIO
Pa3IUYHBIX BUIOB U (OPM MPECTABICHUS, TOJYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsL  JIUTEpaTypa XHUMHYECKOTO COJEpKAaHUS, CIPABOYHbIC
nocobusi, pecypcbl MHTepHeTa), KpUTUUECKH OIIEHHWBATh IPOTHUBOPECUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE MPUMEHATh Pa3IMYHble METOJbl U 3alpPOChl NPHU MOUCKE U 0TOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAUMBIX [JISi BBIMOJTHEHUS
y4eOHBIX M MO3HABATENBHBIX 33]1a4 OMPEACICHHOTO TUTIA, TPUOOPETCHHUE OTBITA B



o0JacTl HCMONb30BaHUS HWH(GOPMALMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTHH,
OBJIAJICHUE KYJIbTYPOH aKTUBHOTO HCIIOJIB30BAHUS PA3JIMYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeACTaBIeHN UHPOPMALUU U
WUIIOCTPUPOBATh pEIIAEMBbIE 3aJa4d HECIO0XXHBIMH CXEMaMH, JAuarpaMMaMH,
apyrumu GopMaMu rpaduKi U UX KOMOUHAIMSIMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UpPOBaTh B Ipolecce Yy4eOHOH U
HCCIIEIOBATENLCKON NIEATEIbHOCTH MH(POPMAIMIO O BIUSHUH MPOMBIILICHHOCTH,
CENbCKOTO XO3SIMCTBA M TPAHCIOPTA HAa COCTOSHHE OKPY)KAIOIIEW INPUPOIHOU
Cpelbl.

KoMMmyHMKaTHBHBIE YHHUBepCAJIbHbIE y4eOHbIe AeiCTBUS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJ€ Jauamora W (WIM) JIUCKYCCHUHU) TIO
cymectBy  oOcyxkmaemMoil  Tembl, (OPMYIUPOBATH CBOU  MPEHAJIOKEHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEJIOKEHHOHN 3a1a4H;

YMEHUS  NPEJCTaBIATh  MOJYYEHHbIE  pPe3yJbTaThbl  I[O3HABATEIbHOU
NEATEIbHOCTH B YCTHBIX W IMCBMEHHBIX TEKCTax; JeJIaTh IPE3CHTALUI0
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOrO OIbITa,
na0opaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y4YEOHOrO0 COTPYJHUYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JEATEIBbHOCTH  IPU  PEIICHHUH
BO3HUKAIOIIUX MPOOJEM Ha OCHOBE yueTa OOLIMX WHTEPECOB M COTJIAaCOBAHUSA
no3unuil (00cyXeHusi, OOMEH MHEHHSIMH, «MO3TOBbI€ IITYPMbD», KOOPAHHALIUSA
COBMECTHBIX JEHCTBUM, ONPEACIICHUE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJIHEHHOM paOOThI U APYTHE).

PerynsiTuBHBIC YHHBEPCAIbHbIC Y4eOHbIE AeliCTBUS:

YMEHUE CAMOCTOSITEIBHO ONpPENENATh LEIu AEATEIbHOCTH, IJIAHUPOBATH,
OCYUIECTBJISATh, KOHTPOJIMPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NeSTEeNbHOCTh, BBIOMPATh Hanboee 3PPeKTUBHBIE CITOCOOBI pelIeHUsl y4eOHbIX U
ITO3HABATEJIBHBIX 33Ja4, CAMOCTOSITEIBHO COCTAaBISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JACHUCTBUM MpH BBINOJHEHUM 33JlaHUl C  Yy4ETOM
MOJIyYEHHUSI HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTax — BELIECTBaX U PEaKLusX,
OLICHHBATh COOTBETCTBUE IMOJYYEHHOTO pe3ysbTaTa 3asBJICHHOW 1IN, YMEHHE
UCII0JIb30BaTh U aHAJIU3UPOBATH KOHTEKCTHI, IIPEAJIaracMble€ B YCJIOBUM 3aJJaHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX peE3yJbTAaTOB IO OCBOEHHUIO 00S3aTENLHOTO
collepKaHUs, YCTAHOBJIEHHOTO JaHHOW (denepanbHO padboyell MNporpaMmoi,
BBIJICJIIIOT: OCBOCHHbIE OOYYAIOIIMMHUCS HAy4yHbIE 3HAHUS, YMEHUS M CIOCOOBI
NEUCTBUN, crnenmupuIecKue [ TMpPeAMETHOW o0nacTu  «XUMUS», BUIBI
NEATEAbHOCTH IO  MOJYYEHHWIO HOBOIO  3HAHMS, €ro HHTEpIpETaLHH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYAIHSIX.



K xonIy oOydenust B 8 kiacce mpeaMeTHbIC pe3yIbTaThl HA 06a30BOM YPOBHE
JOJHKHBI OTPaKaTh CHOPMUPOBAHHOCTH Y O0YUAIONTUXCS YMCHHIA:

PacCKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHSTUNA: aToM, MOJIEKyIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIEHTHOCTb, OTHOCUTEIbHAS aTOMHAsl U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas 10151 XUMUYECKOTO JIEMEHTA B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHUJ, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTb, CTEIICHb
OKHUCJICHHS, XUMHUYECKas PEaKIus, KiIacCUu(PuKaius peakiuii: peaxiuu
COCIVHEHUSA, PEaKUUU PAa3JIOKEHUs, PEaKUUU 3aMELICHUs, peaKuuu
oOMEHa, HK30- U IHJOTEPMHUUECKHE PEAKIINH, TEIII0BOU A(EKT peakiuu,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aroMma, aTOMHas OpOUTallb, PaaANYC
aToMa, XUMHUYECKasl CBSI3b, MOJISIPHAs U HETMOJsipHAs KOBAJIEHTHAas CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PacTBOp, MaccoBas JI0JIsI BEIIECTBA
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XWUMHUYECKUX TMOHATHI U
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUH BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIS COCTaBlICHHS (HOpMyT
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

OTIPEJIENISITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJICKHOCTh BEIIECTB K OMNPEACICHHOMY KJAcCy COEAUHEHUHN 10
dbopmynaMm, BHUJ XUMHUYECKOM CBSI3M (KOBAJIGHTHAsT W HMOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

packpeiBath cMbica llepuommueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATh TOHUMAHHE TMEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MoJioxkeHus B llepuoandeckoit cucreme,
3aKOHOB COXpPAaHEHHS MAacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

ONMMCHIBATh M XapakTepu3oBaTh TabOamunHyto Qopmy Illepuomnyeckoi
CUCTEMbl XHMHMYECKHUX DJEMEHTOB: pa3jinyaTh TMOHITHS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnodounas noarpymnmna (b-rpynna)», mansie u
OOJBIIME TEPHOJBI, COOTHOCHUTH O0O3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabmune «llepmomnueckas cucrtemMa Xumudeckux osnementoB JI. .
MeHnneneeBay € YHUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3aps]l siApa, oOLIee YUCTIO IEKTPOHOB
U pacrpeeieHre UX Mo 3JIEKTPOHHBIM CII0SIM);



KJIAaCCU(PUITMPOBATh XUMHYECKUE DIIEMEHTHI, HEOPTAaHUUECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy W COCTaBy YYacCTBYIOUIUX B pPEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHME CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi OMMCAHKUE PUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

MIPOTHO3WPOBATh CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYCCKAX MIPEBPAIICHUNA B
Pa3INYHBIX YCIOBUSX;

BBIUHCIIATh OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO W  MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMEHTa 10 (dopmyse
COEIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUCTHI
110 YPaBHEHUIO XUMHUUYECKOU PEaKIINH;

MIPUMEHSATh OCHOBHBIC OIEPAIlMN MBICTUTEIBHON NEATCILHOCTH — aHaJU3
U CHUHTE3, CpaBHEHHE, O0OOIIECHUE, CHUCTEMATHU3AIIMIO, KIacCU(UKAIUIO,
BBISIBJICHUE TMPUYMHHO-CIEACTBEHHBIX CBSI3€M — JJIs1 U3YYCHHUS CBOMCTB
BCIIECTB M XHMHYCCKHUX PEAKIUH, EeCTECTBCHHO-HAYYHBIE METOMIbBI
NMO3HaHUS — HAOMIO/IEHUE, W3MEpPEHHE, MOJCIUPOBAHHUE, SKCIICPUMEHT
(peanbHBIN U MBICJICHHBIN);

ClIeIOBaTh  NpaBWIaM  TOJB30BAaHUA  XMUMHUYECKOM  TMOCYIOH |
7abopaTopHbIM  000pYy/IOBaHMEM, a TakXKe TMpaBHIaM OOpalIeHHs C
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIUSIMH TIO BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYYEHUIO W COOMPAHHIO
ra3oo0pa3HbIX BeENIeCTB (BOAOpOJa ¥ KHUCJIOPOJAA), MPHUTOTOBJICHUIO
pacTBOPOB C OMNpPEICICHHON MAacCOBOM JI0J€l pacTBOPCHHOI'O BEIIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTBI  TI0
pacro3HaBaHUIO PACTBOPOB IIENIOUEH M KHCIOT C MMOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xonIty oOydenus B 9 kjacce nmpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

pPACKpBIBaTh CMBICI OCHOBHBIX XHWMHWYECKUX TMOHATHUH: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHMOH, aHWOH, IMPOCTOE BEIIECTBO,
CI0KHOE€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTh, CTEIECHBb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKasi CBS3b, TEIJIOBOU A(HEeKT
peakinuu, MOJb, MOJSIPHBIH  O00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOJIUTHYECKAS] NUCCOLUUALMSA, PEAKUUU HOHHOTO
oOMeHa, KaTaliu3aTtop, XHMHYECKOE€ paBHOBecHe, oOOpaTUMble U
HEOOpaTUMBbIE PEAKIUU, OKHUCIUTEIIBHO-BOCCTAHOBUTEIIbHBIC PEaKIIUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEJIb, OKHCIEHHE W  BOCCTAHOBIICHHE,



aoTponus, aMmGOTEPHOCTh, XUMUYECKasl CBsI3b (KOBAJICHTHAs, MOHHAS,
MeTajuIMuecKas), KpHUCTAJUIMYECKass peHIeTKa, KOpPpO3Hs METaJIOB,
CIUIaBbl, CKOPOCTh XHUMHYECKOW pEaKUHUH, TMPEIETbHO AOIMyCTUMAs
koHueHntpanus [IJIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MIPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
WCIIOJI30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUI COCTaBJICHHS (HOPMYJT
BEIIECTB U YPABHEHUN XMUMHUYECKUX PEAKIUN;

ONPENIENATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUSI XMMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, IMPUHAIIEHKHOCTh BEHIECTB K
ONpPENEICHHOMY KJIAcCy COEIMHEHHUWA 1o (opmyaaM, BUA XHUMHUYECKOM
CBsI3W (KOBaJICHTHAs, WOHHAs, METaUIM4YeCKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpAaX HEOPTraHWYECKUX COCAMHEHUM, THUIl KPUCTALITMYECKOU
PEILIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. MenpaeneeBa u
JIEMOHCTPUPOBATh €ro IOHHMMAaHUE: OIHKCHIBATh W XapaKTepU30BaTh
tabnuunyio Gopmy Ilepuoandeckoil cUCTeMbl XUMHUYECKUX SJIEMEHTOB:
paznuyaTh TOHATHUS «TJlaBHAs mnoarpynna (A-rpymmna)» U «moOodHas
noarpynmna (b-rpymma)», manbie u  OOJbIIME MEPUOABI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEITCS B MEPUOJUYECKOM Tabnuie, ¢
YUCJIOBBIMU  XapaKTepPUCTHUKAMH  CTPOCHHS  aTOMOB  XUMHUYECKUX
JIEMEHTOB (COCTaB M 3apsij sapa, OOIIee YHCIO DIEKTPOHOB U
pacmpeiesieHue UX 10 JJIEKTPOHHBIM  CJIOSM), OOBICHSATH 0OIIue
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB DJIEMEHTOB U UX COCIUHEHUUN B
npejenax MajiblX NEePUOIOB U TJIABHBIX MOATPYII C YYETOM CTPOSHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy U COCTaBYy YYAaCTBYIOIIMX B pEaKUUU
BEIIECTB, MO0 TEIJIOBOMY 3P (hEKTy, M0 U3MEHEHHUIO CTENEHEH OKHMCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TPOCTBIX M CJOXHBIX BEIIECTB, MOJTBEPKIAsl OIKMCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBJISATh YPAaBHEHUS DJEKTPOJIUTHYECKOM JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEH U COJIEH, ITOJTHBIE U COKPAILICHHBIE YPABHEHUS PEAKLIMI NOHHOTO
oOMEHa, ypaBHEHUS pEaKIWid, TMOATBEPKIAIINX CYIIECTBOBAHUE
TEHETUYECKOU CBA3U MEXK/y BEUIECTBAMU PA3JIMYHBIX KJIACCOB;



pPacKphIBaTh CYITHOCTh OKHCIHUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJIAPHYIO MAacChI
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa Tio (opmyre
COEIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUCTHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

cOOMIOMaTh  TMpaBWiIa  TOJB30BAHHMS ~ XUMHUYECKOW  TMOCYIOM U
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKKe I[paBuUja OOpalleHus C
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIUSIMH TIO BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOJIYYECHHUIO W COOMPAHHIO
ra3o000pa3HbIX BEUIECTB (AMMHUaKa U YTIEKUCIIOrO ra3a);

MPOBOJUTh  PEaKIMH, TMOJATBEPXKAAIONIME  KAuYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMMU/I-,
uoaua-, kKapbonar-, docdar-, cunmkar-, cyiabdar-, TUIAPOKCHI-HOHBI,
KaTHOHBI aMMOHHUSI W HWOHBI M3yYEHHBIX METAJUIOB, MPHUCYTCTBYIOIIHE B
BOJHBIX PacTBOpPaX HEOPTAHUUECKUX BEIECTB;

MPUMEHSTH OCHOBHBIE OTEpAIllMH MBICTUTEIBHON NIEATETbHOCTH — aHaJu3
U CHHTE3, CpaBHCHHE, OOOOIINCHHWE, CHCTEMATHU3aIlii0, BBISBICHUE
MIPUYUHHO-CJICACTBEHHBIX CBSI3€H — IS M3YyYCHUS] CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIWi, ECTCCTBEHHO-HAYYHBIC METOMbI TIO3HAHUS —
HaOJII0ZICHUE, W3MEpPEHUEe, MOJEIHPOBAHUE, DSKCIEPUMEHT (pealbHbI U
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIIACC
KosaunyecTBO 9acoB
Ne HaumeHoBaHme pa3iesioB u JeKkTpoHHbIE (IU(PPOBHIE)
KoHTpoJsbHbIe IIpakTuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE pecypChl
padoTsbI padoThbI
Pa3nen 1. [lepBoHavajibHble XUMHUYECKHE MTOHATHUSI
XuMusi — BaxkHas 00J1aCTh
11 €CTECTBO3HAHUS U 5 9 bubmuoreka [IOK
' MPAKTUYECKOU JIEeATETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemecTBa 1 xumMmnueckue 15 1 bubmnoreka LIOK
' peaKkuu https://m.edsoo.ru/7f41837¢
Wroro mo pazneny 20
Pazgen 2. BaxHelimue npeacTaBuTe I HEOPraHMYeCKHX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 5 bubnuoreka LIOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilondrue o kucinorax 8 1 bubnnorexa [IOK
' 1 COMSX https://m.edso0o.ru/7f41837c¢
53 Bopna. PactBopsl. [lonsitre 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHHMSX https://m.eds00.ru/7f41837¢
OCHOBHBIE KJIacChl bu6mmoreka [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COECAUHEHUN https://m.edsoo.ru/7f41837c
Hroro mo pasneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u llepuonnyeckas cucrema xumnuyeckux 3jieMeHToB J[. . MenaeseeBa. CTpoeHune aToMoB.
XI/IMI/I‘leCKaH CBA3b. OKI/ICJII/ITeJIbHO-BOCCTaHOBI/ITeJIbele pealcum[



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[lepuoauueckuii 3aK0H U

31 [Tepuonnueckas cucrtema 7 Bu6mmoreka [IOK
XUMHUYECKHX 31eMeHToB [l. W. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b. BuGiorexa LIOK

32 OxucamTesyHo- 8 https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBHUTCJIILHBIC pCaKLII/II/I

Hroro o paszerny 15 Etptlrij?/l;ln?eedl;zcﬁ(l,l);?{f41837c
PesepBHOE BpeMst 3 bubmorexa [IOK

https://m.edso0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I1O 68

[TIPOT'PAMME



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

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbIie
Ne n/n P Kontpoabsnsie | IlpakTuyeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypcsbl
Pa3nen 1. BenecTBo M XUMHYECKHE PeaKIIUU
11 [ToBTOpEeHME U YIITyOJICHHE 3HAHUIT 5 1 bubnmnoreka [JOK
' OCHOBHBIX pa3/IeIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6nuoreka [IOK
' peakuii https://m.eds00.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOIHAITHS. 8 1 1 bu6nunoreka [IOK
' XUMUYECKHE PEaKIMU B PACTBOpax https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3nen 2. HemeTanabl M UX COeTUHEHUSI
21 OO1m1ast XapakTepUCTUKA XMMUYECKUX 4 1 bubnnorexa [HOK
' anemeHTOoB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpymmsl. Cepau e 6 bubmmorexa [IOK
' PyTHEL. £-€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO1as XxapakTepuCcTUKa XUMUYECKUX
2.3 as1eMeHTOB VA-rpyninsl. A30T, pochop 1 ux 7 1 bubmmorexa [IOK
' PYTUIRL: ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapaKTepUCTUKA XUMUYECKIX
24 snemeHToB [VA-rpynnel. Yriepon u 8 1 2 buomorexa LIOK
' Ny PYHHEL- pol https:/m.edso0.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS
Hroro mo pasnery 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

Paszgea 3. Mera/ibl M UX COeAUHEHUSA

. bu6mmoreka [IOK
31 Obmpe CROHCTBA METATIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelnme MeTayuibl 1 UX COEAUHEHUS 16 htts://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nes 4. Xumus u okpyskamas cpeaa
4.1 BemecTBa 1 MaTepHualbl B )KU3HU YEIIOBEKA 3 bubmorexa [IOK
' B p https://m.edsoo0.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPO'PAMME 68



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




TemaTuveckoe INIAHUPOBAHHUE C YKAa3aHUEM KOJIUYIECTBA YaCO0B, OTBOJIMMbBIX H OCBOCHHE KaKI0i TeMbl

8 KIIACC
KosnnuyecTBo yacos DJIeKTPOHHBIE
Ne Hara nudposbie
Tema ypoka Kontpoabubie | I[lpakTHueckue
n/n Bcero H3yuYeHHusi | oOpa3oBaTesibHbIE
padoThbI padoTsbI
pecypchbl

1 [Ipenmer xumun. Postb XMMUM B )KU3HU 1 bubnuorexa [IOK
yenoBeka. Terna u BemecTsa https://m.edsoo.ru/ff0d210c

2 [TonsiTrie 0 MeTO/1aX MO3HAHUS B XUMHUH 1 bubmmorexa [IOK

8 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia

3 paboThI B 1a0OPATOPUH U TIPUEMBI 1 bubmmoreka [JOK
oOpareHus ¢ 1abopaToOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0OBaHEM)

4 Yucrele BemecTBa 1 cMecH. CriocoObl 1 bubnuoreka [IOK
paszzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas pabora Ne 2

5 «Paznenenue cMeceit (Ha mpumepe 1 bubmorexa [IOK

s . PHMED https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBaPEHHOM COJIN)»
bu6mmoteka IIOK
6 A 1
TOMBL I MOTICHyIIH https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKHUE AIEMEHTHI. 3HAKH 1 bu6mmoteka IIOK
(CHMBOJIBI) XUMHUUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocThie U cIOXKHBIE BENIECTBA 1 bubamorexa [HOK

P - https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE yUEHHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ffod2d50



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
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3aKOH OCTOSHCTBA COCTaBa BE€HICCTB.

bub6mmoteka [IOK

10 X .B
MMIHeCKas popuysia. BanenTHOCTS https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKUX JIEMEHTOB
OTHOcuTENnbHAs aTOMHAs Macca. bubmmoreka [IOK
11
OTtHocuTenbHAs MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHUYECKOT0 bubnuoreka [JOK
3JIEMEHTa B COCUHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BeniecTBa. MoJib. bubnuorexa [IOK
MougnsipHas macca https://m.edsoo.ru/ff0d5230
1 Ou3nyecKue U XUMHUYECKUE SIBICHHUS. bubmmoreka [JOK
XuMH4YECcKask peaKLus https://m.edsoo.ru/ff0d37fa
[Tpu3Haky U yCIOBUS IPOTEKAHUS bubmmoreka [JOK
15 .
XUMUYECKHUX PeaKLni https://m.edsoo.ru/ff0d3a16
16 3aK0H COXpaHEHUSI MACChI BEIIECTB. bubmmoreka [IOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrurcnenust Kom9aecTBa, MacChl
17 BEII[ECTBA 0 YPAaBHEHUSIM XUMUYECKUX bubmmorexa [IOK
B . yp https://m.edsoo.ru/ff0d5708
peaKIuii
Knaccudukaiys XuMIYeCKUX peaKkiuit
18 (coe I/IH(I;HI/ISIH a3JI0’KEHUS e bubmiorexa LIOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMelleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBII-
19 SHIUKIIOTIETUCT 0606yII eHUE U bubmiorexa LIOK
I T, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEeMAaTH3aIHsI 3HAHU T
20 Kontponbnas padota Nel o teme bubmuorexa [LIOK
«BelecTBa 1 XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bu6muoreka [IOK

BOo3ayxa. Kuciopom — anemMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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IIPOCTOEC BEIICCTBO. Os30H

duznueckre 1 XMMHUYECKUE CBOMCTBA

bu6mmoteka IIOK

22 KHCIIOPO/Ia (peaKiyi OKHCICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumax
CrrocoOBbI MOIYYEHHST KUCIOPOda B
23 J1adopaTopuu iq I OMBIIHJ'IGHII){OCTI/I Bubmorexa IIOK
patTop p ' https://m.eds00.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoii 2P PexT Xxumuueckon
24 peaKkIuu, MOHSITHE O bubnnorexa [JOK
TEPMOXUMHYECKOM YPABHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYCCKUX PEAKIIHIX
Tonnuso (HedTh, yroyib ¥ METaH).
25 3ar }ISHGIEI/ICq];OS yra CIHOCOOBI t):ro bubnnorexa [JOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPALICHHS
IIpakTrueckast padora Ne 3 o Teme
26 «§OJ'I eHUe U I0)061/1 aHue KUCIIopoia bubmmorexa [IOK
yi - p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €TO CBOWCTBY
97 Bonxopon — sneMeHT U npocroe bubnnorexa [IOK
BelecTBo. Haxoxaenue B mpupoae https://m.edsoo.ru/ff0d4dd0
08 duznyeckne u XUMUYECKHEe CBOMCTBA bubnuoreka [IOK
Bojopona. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
29 IToHsiTHE O KHUCIOTaX U COJISIX bubnnorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI MOoTy4YeH s BOAOPOIA B bubnuoteka [IOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Ipaxtrueckas padora Ne 4 o Teme
P P bubnuoreka [JOK
31 «ITonmydenne u cobrpanue BOI0PO/a,

HU3YUCHHUC €TO CBOICTB»

https://m.edsoo.ru/ff0d4f42
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MoutsipHblii 00bE€M ra3oB. 3aKOH

bub6mmoteka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus o0néMa, KOJIMYECTBa
33 BEIIIECTBA T'a3a M0 €ro M3BECTHOM bubmmorexa [IOK
o . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UK 00BEMY
BoruncieHuss 00bEMOB ra3oB 110
34 ABHEHUIO PEaKIIU1 Ha OCHOBE 3aKOHA bubmorexa HOK
ypap PeATIH 1 https://m.eds00.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B
35 ®duU3NYECKUe U XMMUYECKHE CBOMCTBA bubmuoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonsitue 00 bubnuoreka [IOK
WHJMKaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HachillieHHBIE
37 1 HEHACHI peHHI,IIe) acTBOpBI. MaccoBas bubmorexa HOK
m p PPI- https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIIECTBA B pPacTBOpE
[TpakTtuyeckas pabora Ne 5 o Teme
38 «IpuroroBiieHHE PACTBOPOB C bubnnorexa [IOK
ONpeIeTICHHON MacCcOBOM JoJei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY
39 KonrtponbHas padora Ne2 no teme bubnnorexa [IOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
Okcubl: cocTas, KitaccupuKaIus, bu6nmotexa [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenne n XMMUYECKHUE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX 1 aM(pOTEPHBIX brbmorexa TIOK
’ P https://m.edsoo.ru/ff0d664e
OKCH/JIOB
42 OcHoBaHUsI: COCTaB, Ki1accuuKanus, bubnmnoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonyueHnne u XuMHUYECKHE CBOWCTBA bubnuorexa [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocra, kiiaccupukanus, bubmmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [TonyueHnne u XuMHUYECKHE CBOWCTBA bubnuorexa [IOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATYpa,
46 CHOCOf(iBII)HOJ'I )eHI/IH XI/IMI/I‘IZ(I:KI/IG bubsmorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTrueckas padora Ne 6. Pemienue
47 9KCIIEPUMEHTANBHBIX 3aa4 10 TeME bubmmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN)
48 ['eHeTnyeckas CBSA3b MEXKY KJIaCCaMH bubmmoreka [IOK
HEOPraHWYECKUX COCANHEHUIN https://m.edso0.ru/00ad9a50
bu6nmmorexka [IOK
49 O06o01IeHre U cUCTEMaTH3aIUs 3HAHHUIA
- . https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o teme
50 "OCHOBHBIE KJIACCHl HEOPTAHMYECKUX bubmmorexa [IOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbie MOMBITKY KIACCH(PUKAIIUU
51 XI/II\F/)II/IIIGCKI/IX AJIEMEHTOB 1(_II)OH${TI/IG 0 bubmorexa HOK
) https://m.eds00.ru/00ad9ffa
rpynmnax CXOJHBIX JIEMEHTOB
[Tepuoauueckuii 3aK0H U
but6mmoreka [JOK
52 [Teproauueckast cicTeMa XUMUYECKIX
https://m.edsoo.ru/00ada52c
anemenToB 1. . MenneneeBa
bubnuoteka [IOK
53 [Tepropl, TPYIIIBI, TTOATPYIIITHI nosmorexa Il

https://m.edsoo.ru/00ada52c
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Crpoenue aromoB. CocTaB aTOMHBIX

bub6mmoteka [IOK

>4 snaep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000I0YeK
55 aToMOB 31eMeHTOB [lepronueckoi bubmorexa HOK
https://m.edsoo.ru/00adaébc
cuctemsl J. 1. Menaeneepa
XapakTepucTuka XUMUYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHUIO B bubnuoreka [JOK
ITepuonnueckont cucreme /. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [leproauyeckoro 3akoHa st
57 pa3BuTus Hayku u npaktuku. . 1. bubnuorexa [LIOK
MeHieneeB — y4eHbIN, IEAAror u https://m.edsoo.ru/00ada96e
rpaX 1aHUH
58 DIIEeKTPOOTPULIATETLHOCTH AaTOMOB bubnnoreka [IOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmotexa I1IOK
> Horthas XiMireckas ceash https://m.edsoo.ru/00adac34
60 KoBaseHTHas nossipHas XuMu4eckas bubnnorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHast XuMHU4ecKas bubnnorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nmotexa [IOK
62 Crenens okncieHis https://m.edsoo.ru/00adae28
63 OKHCITUTENIEHO-BOCCTAHOBUTEILHBIC bubnmnoreka [IOK
peakiuu https://m.edso0.ru/00adb076
64 OKUCIUTENN U BOCCTAHOBUTEIN bubmorexa HOK
https://m.edso0.ru/00adb076
65 KonTtponsHas padora Ne4 o teme bubnuotexa [LIOK
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((CTpOCHI/Ie aroma. XuMU4IecKas CBI3b»

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

66 PesepBHblit ypok. O6001eHNE U 1 bu6mmoteka [LIOK
crucTemMaTu3auurs 3HaHU https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001eHNE 1 1 bubnuorexa [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBHblit ypok. O60011eH e U 1 bubmmoreka [IOK
cHCTeMaTHU3aIus 3HaHUN https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB IIO 68

[TPOI'PAMME
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9 KJIACC

KoJsmn4yecTBo yacoB JIeKTPOHHbIE
Ne Hara uudpoBbIie
Tema ypoka Kontpoanueie | Ilpakruyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
[Tepuonuueckuii 3aK0H.

1 [Tepuonnueckas cucrema 1 Bu6muoreka [JOK
XUMHUYECKHX deMeHToB JI. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MCHCHUH

. bubmuorexa [JOK
2 CBOMCTB XUMHUYECKHUX JIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HomeHKIaTypa 1 bu6nunoreka [IOK
HEOPraHWYEeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunpl xuMnueckon CBSI3U U THIIBI 1 bu6mmorexa [IOK
KPUCTAINTINYECKUX PELIECTOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel o teme

5 «IToBTOpEeHuUe u yriydiaeHne 3HaHUH 1 1
OCHOBHBIX pa3JIeioB Kypca 8 kiiacca

5 Krnaccudukanys XuMuaeckux 1 bubnuoreka LIOK
peaKuuii Mo pa3IMYHbIM MMPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMHUUYECKOMN

7 eakuu. IToHsITHE O TOMOT'€HHBIX U 1 bubmiorexa [JOK
P ' https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
[TonsTHE O XUMUUYECKOM PAaBHOBECHH.

bu6mmorexa [IOK
8 @DakTophl, BIUSAIONINE HA CKOPOCTh 1

XUMHYECKOU PCaKIMU U TOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYECKOI'O paBHOBECHA

OKUCIIUTEIIEHO-BOCCTAHOBHUTCIIHLHEIC

Bu6muoreka [JOK

9
peakuuun https://m.edsoo.ru/00adcade
Teopust SIEKTPOIUTUICCKON
10 nncfounauHHpCHanme U ciia0ble Eubmorexa HOK
) https://m.edso0.ru/00adcd68
ANIEKTPOIHUTHI
11 Honusie ypaBHEHUS PEAKIIMI Bubmorexa HOK
yp pearh https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOIICTBA KUCJIOT U
12 OCHOBAHUI1 B CBETE IPEICTABICHIIN bubmmorexa [OK
pvﬂ https://m.edsoo.ru/00add5d8
00 DJIEKTPOTUTHYCCKOMN TUCCOIMAIINN
XHUMHUYECKHE CBOIICTBA COJIEH B CBETE
13 IPEACTABIIEHNN 00 bubnmorexa HOK
bed . https://m.edso0.ru/00add8b2
AIEKTPOJUTUYECKON JTUCCOIMAIINN
bu6mmoreka [IOK
14 I1 7
OHATHE O THAPOIH3E coIeH https://m.edsoo.ru/00add9d4
15 O06o001meHre B cCHCTeMaTH3aIHS bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
[TpakTruyeckas padora Ne 1.
16 «Perrenne >xcnepuMeHTAITLHBIX Bubmorexa HOK
p https://m.edsoo.ru/00addbfa
3a/1a9»
KonrponsHaas padora Ne2 1o teme
17 «3)‘[:11; OJ'II/ITIf‘IeCKaH HCCOLMaIsA bubmorexa HOK
p A HHATHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIIUU B PACTBOPAX)»
OO01mmas XxapakTepUCTHKA TaJIOTCHOB.
18 XUMHAYECKHAE CBOMCTBA HA IIPUMEDPE bubmmorexa [OK
p p https://m.edso0.ru/00addfe2
XJiopa
19 Xnoposonopoxa. ConsiHas KMCIIOTa, bub6nuoreka LIOK
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XUMHUYECKHE CBOMCTBA, IOJIyYCHHE,

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

MIpUMEHEHHE
[TpakTrueckas padota Ne 2 o Teme
20 «[Tony4yenue constHON KHUCIOTHI bubmmorexa LOK
yi . N ’ https://m.edsoo.ru/00ade348
U3Y4YEHHE €€ CBOMCTBY
Brruncnenus mo ypaBHEHUSIM
21 XUMHYECKHUX PEAKIINI, €CIIH OIUH U3 buGnnorexa [JOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B H30BITKE
29 OO01mas xapaKTepUCTHKA IIIEMEHTOB bu6nuoreka [IOK
VIA-rpynmnst https://m.edsoo.ru/00ade64a
AnnorponHble MOIU(BUKAIINHA CEPHI.
23 Haxoxnenue cepbl U €€ cCoeTMHEHU bu6mmoreka [IOK
B MpUpoJie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoopo/1, CTpOeHHUE, bu6nuoreka [IOK
¢u3nyeckre 1 XMMUYECKHEe CBOICTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KMCIIOTa,
25 ¢u3nyeckre 1 XMMUYECKHEe CBOICTBA Buomorexa LIOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHHE
XUMUYECKUE peakilnu, JexKallrue B
OCHOBE NPOMBIIUIEHHOTO CIIocoba
26 MIOJIy4YEHUS CEPHOU KUCIIOTHI. bubnnorexa [HOK
XHUMHUUECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>KaloIleu cpeibl COCTUHEHUSIMU
cepbl
97 Brruucnenue MmaccoBo 10J1M BBIXOJ1a bu6mmorexa [IOK
MPOIYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
28 OO1m1ast XapaKTepUCTHKA HIIEMEHTOB bub6nuoreka LIOK
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VA-rpynnel. A30T, pacnpocTpaHeHUE
B Ipupoje, Gu3nyecKue u
XUMHUYECKHE CBOICTBA

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

AMMuak, ero ¢puznyeckue u

bu6mmoreka [IOK

29 XHUMHYECKHE CBOMCTBA, IOJIYUECHHUE U
i https://m.edsoo.ru/00adf004
MIpUMEHEHHE
[TpakTrueckas padota Ne 3 mo Teme
30 «ITonydyeHne aMmmMuaka, H3y4eHHe ero bubmmorexa [IOK
. Y1 > M3 https://m.edso0.ru/00adf180
CBOWCTB»

31 A3OTHAas KHCIIOTa, €¢ PU3NICCKUE U bu6nunoreka [IOK
XHMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIECH
aMMOHUS B Ka4€CTBE MUHEPATIbHBIX

32 oOpeHui. XuMHUUYECKOe bubmmorexa LOK
yAobP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CPeIb
COETMHEHUSIMU a30Ta
dochop. Oxeun docdopa (V) u

33 (poc:ll))o pHaH KI/ICJ‘I?))Ta (I()bl/il/lflec):l(l/le " Bubmmorexa LIOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOICTBA, MOJIyYeHHE
Hcnonb3oBanue GocdaToB B

34 KayecTBE MUHEPAJIbHBIX yJOOpEHUH. bubnuoreka [IOK
3arpsi3HEeHUE NPUPOTHOM Cpebl https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacnpocTpaHEeHUE B

35 npu I()) e (I;)Hrml?{ecxie Y XUMUYECKHE brbmmorexa LOK

PHPOAC, https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcupl yriiepona, ux Gu3n4ecKue u bubnmnoreka [IOK

XUMHUYECKHUE CBOMCTBA.

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



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

DKosorndeckue mpoodIeMsl,
cBsi3aHHbBIE ¢ OKcHIoM yriepoza (1V)

37 VYronpHasg KUCI0Ta U €€ COIU bubmmorera [IOK
https://m.edsoo.ru/00ae006¢c
[Ipaktrueckas padora Ne 4 1o reme

38 "[TonyueHue yriaekucioro rasa. bubnmnoreka [JOK
KadectBennas peakius Ha kKapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavasibHBIC TOHATHS 00
39 OpPraHMYECKUX BEIIECTBAX KaK O bubmmorexa [IOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepo/ia
40 KpemHuwii u ero coeiMHEHUS bubnnorexa LIOK
https://m.edso0.ru/00ae080a
[IpakTrueckas pabora Ne 5. Pemenue

41 AKCIICPUMEHTAIIbHBIX 337124 110 TEME bu6nmoreka [IOK
«BaxHelne HeMETaIUIbl U UX https://m.edso00.ru/00ae0bf2
COCTUHECHUS»

Kontponbnas padota Ne3 mo teme
42 «Baxaelnie HeMeTaJIIbl U BX bubmmorexa [IOK
https://m.edsoo.ru/00ae0el8
COCTMHECHUS
OO61as xapaKTepuCTHKa XUMHUIECKHIX
3JIEMEHTOB — METAJIJIOB.

43 Meranmmnyueckas CBs3b U bu6mmoreka [IOK
METAJUTNYECKast KPUCTALTNYECKAsT https://m.edsoo.ru/00ae103e
pemeTka. Pu3nUecKue CBOMCTBA
METaJIJIOB
XHWMHUYECKHE CBOMCTBA METAJIIOB.

. bubnuoreka [IOK

44 DNEeKTPOXUMHUYCCKUN PSIJT

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edso00.ru/00ae1156
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OO6mwme crmocoOb! MOTyYeHUS
MmeraiuioB. CruiaBel. BerauciieHus no

Bu6muoreka [JOK

45 %
YPABHCHIAM XUMIHCCKHIX peartiut, https://m.edso00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
MIPUMECH
46 Ilonsatue 0 KOPPO3UU METAILIOB bubmorexa LOK
PP https://m.eds00.ru/00ae1278
Bu6mmoreka [JOK
47
Ilenounpie MeTaLb! https://m.edsoo.ru/00ae14bh2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bu6nuoreka [IOK
Kalus https://m.edsoo.ru/00ae14b2
49 [llenouHo3eMenbHBIE METATIIBI — bubnuorexa [JOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ae15e8
50 Baxuelnme coeInHeHUs KAIbIUA bubnnorexa LIOK
a H https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATU3ALIHS
3HAHUU
59 JK&cTKOCTh BOABI U CITOCOOEI €¢ bu6nmmoreka [IOK
yCTpaHEeHUs https://m.edso0.ru/00ae1886
IIpakTryeckas pabora Ne 6 mo Teme
53 "KécTKoCTh BOABI U METOOEI €€ bubmorexa LHOK
| A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6mmoreka [IOK
54 An I
FOMIHIH https://m.edsoo.ru/00ae1c64
55 AMpoTepHbIe CBOWCTBA OKCHJIA U bubnnoreka [HOK
TUAPOKCHIA https://m.edsoo.ru/00ae1c64
56 Keeso bu6mmorexa [IOK

https://m.edso0.ru/00ae1d86
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OKCI/II[BI, THAPOKCUABI U COJIN KEJI€3a

bu6mmoreka [IOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHNE U cCUCTEMATU3 AL
3HaHUH
[IpakTuueckas pabora Ne 7. Pemienue
59 3KCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [HOK
«BaxHennme MeTajljIbl U UX https://m.edsoo.ru/00ae3de8
COEAMHEHUS
Beruncnenus mo ypaBHEHUSIM
XUMHUYECKUX peakluii, €CIM OJIUH U3
60 peareHToB J1aH B U30BITKE UITU bu6nunoreka [IOK
COAEPKUT NpuMecu. Beraucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JI0JIM BBIXOJ1a IPOAYKTa
peaxiuu
61 O06o00meHne u cucTeMaTH3aIHS
3HaHUN
KontponbHas padota Ne4 o teme
62 «BaxHeinme MeTamibl U UX
COEMHEHUS
63 Bemectsa u marepuanisl B bu6mmorexa [IOK
IOBCEHEBHOW KU3HU YEIIOBEKA https://m.edso0.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HEHNE bubnuoreka LIOK
OKpPY KaroLLEen Cpeabl https://m.edso0.ru/00ae4270
65 Ponb xumum B perienun bu6mumoreka LIOK
HKOJIOTHYECKUX MPoOIIeM https://m.edso0.ru/00ae4270
66 PezepHblil ypok. O60011eHIE 1 bubmmoreka [IOK
cUCTEMaTH3aInsI 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PezepHblil ypok. O60011eHIE U bub6nuoreka LIOK
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cucremMarusanuia 3HAaHUH

https://m.edsoo.ru/00adb33c

68 PezepHblil ypok. O6001meHe 1

cUCTeEMAaTHU3alud 3HAaHUN

Bu6muoreka [JOK
https://m.edsoo.ru/00ad9cb?2

OBIIEE KOJIMYECTBO HACOB 10
I[TPOT'PAMME
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