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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XMMHUM Ha YpPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEACTABICHHBIX
B ®I'OC OOO, a Ttakxe Ha OCHOBE (QenepanbHOl paboueld TPOrpaMmbl
BOCIIUTAHUS U C YYETOM KOHIIEIIMHU MPENOIaBaHusl y4eOHOTO MpeaMeTa «XUMHUS»
B 00pasoBarenbHbIX opranu3anusax Poccuiickoit deneparmm.

[Iporpamma mo xumuu Aa€T NPENCTABICHUE O IENsIX, OOIIel cTpareruu
oOy4eHMsl, BOCHUTaHUS W Pa3BUTHS OOYYAIOMIMXCS CPEICTBAMH Y4YEOHOIO
peaMera, yCTaHABIIMUBAET 00s13aTeNbHOE peAMETHOE COZIepKaHHUeE,
npeaycMaTpUBaeT paclpeleieHue €ro Mo KiaccaM U CTPYKTYpUpPOBAaHHUE IIO
pazjienaM M TEeMaM MPOrpaMMbl MO XUMHH, OMNPEACNSCT KOJIMYECTBEHHBIC U
KaueCTBEHHbIE XapaKTEPUCTUKHU COJZIEpKaHUs, PEKOMEHAYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHHUS] XUMUU C  YYETOM  MEXKIOPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKH yd4eOHOTO MpOIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydJarolmuxcs, ONpeAessieT BO3MOXHOCTH MpeaMeTra IS
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTelbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMS, a TaKkKe TPEeOOBAaHUU K
pe3yabTaram 00y4YeHUs] XUMUU Ha YPOBHE II€JIeN U3yueHusl peaMera 1 OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIbHOU JEATENbHOCTU OO0Yy4YaromIerocss Mo OCBOEHUIO
y4e0HOTr0 CoJiepKaHusl.

3HaHWE XWUMHH CIYXXUT OCHOBOW 1Jisi (HOpMUPOBAHUS MHUPOBO33PEHUS
00yyJarolierocsi, ero MpeACTaBICHUN O MaTEPUATBLHOM €IWHCTBE MHPA, BAKHYIO
poJib urparoT GOpMUPYEMbIE XUMHUEH MPEACTABICHUS O B3aMMOMPEBPAIICHUIX
SHEPrud M 00 HSBONIONMHU BEHIECTB B MPUPOJE, O MYTIX pEUIeHUs TI00aTbHBIX
npo0JieM YCTOWYMBOrO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DHEPTETUUYECKOM,
MUIIEBON U SKOJIOTMUECKON O€30MacCHOCTH, MPOOJIEM 3IpaBOOXPAHECHMUS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiu3allid  BO3MOXKHOCTEH  JJIE  CaMOpa3BUTUSA |
(dbopMHUpOBaHUS KYJIbTYPHI INYHOCTH, €€ 0011el 1 (QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B JOPMHUPOBAHUE MBIIIUICHUS] U TBOPUYECKUX CIIOCOOHOCTEN
OoOydYarolmuxcs, HABBIKOB HX CaMOCTOSTEIbHOM y4yeOHOW  JIeATEeIIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCIEIOBATEIIbCKUX YMEHHUN, HEOOXOIUMBIX KaK B
MOBCEHEBHOM KMU3HU, TaK U B MPO(PECCHOHATLHOMN NEeATEILHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LEJI0CTHOTO B3IJIS1a HA €AMHCTBO MPUPOJIBI U YETOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B POPMUPOBAHUU €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YYarOIITNXCS;



croco0cTBYeT (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTEeCTBEHHO-
-HAYYHBIM 3HAHUSIM, K IPUPOE, K UETTOBEKY, BHOCUT CBOW BKJIAJl B IKOJIOTUYECKOE
oOpa3zoBaHue 00yUYarOIIUXCSI.

JlanHble HampapBiieHHWs B OOYYEHMHM XHMHH OOECHedYMBAIOTCS CHelu(pUKOn
collepkaHUsl ~ y4eOHOro  MpeaMeTa, KOTOPbIM  SIBJISIETCS  MEJaroru4ecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOIM HAYKH XMMHUU Ha ONpPENENEHHOM dTane eé
pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIEr0 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUNA XWMHUU, OCHOB
HEOPraHMYE€CKOM XHWMHM U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX IOHSATUM
OPraHUYECKON XUMUH.

CrtpykTypa cojiepaHusi MporpaMMbl IO XMMUU COpMHUpOBaHA Ha OCHOBE
CHUCTEMHOro moaxoja kK €€ uzydeHuro. CopepkaHue CKIaAbIBAETCS U3 CHUCTEMBI
MOHSITUI O XUMUYECKOM DJIEMEHTE U BEILIECTBE U CUCTEMBI MOHATUI O XUMUYECKON
peakiuu. OO0e OSTU CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl [0 TPUHIUITY
MIOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUYECKHUX INPEICTABICHUI
pPa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHS O CTPOEHUHU aTOMa U XUMUYECKOU CBSI3H;

— TIpeACTaBICHUM OO0 DIEKTPOJUTHYECKON JTUCCOIMAIIMU BEIIECTB B
pacTBOpax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCI HA OCHOBE HMIIHUPUYECKHU
MOJTYYEHHBIX U OCMBICIICHHBIX (DAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJTHOTO
YPOBHA K JPYroMy, BBITIONHSS (DYHKIMM OOBSICHEHHS U MPOTHO3MPOBAHUSA
CBOWMCTB, CTPOCHHUS M BO3MOXKHOCTEU MPAKTUYECKOIO MPUMEHEHHUSI U MOJy4YCHUs
M3Yy4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMUU  CHOCOOCTBYEeT  (HhOPMHUPOBAHUIO
IIPEACTABJIEHUS] O XUMUYECKON COCTABISAIOLICH HAYYHOU KaPTUHBI MHUPA B JIOTUKE
€€ CHUCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHHUIO U
MeTo[aM TMO3HaHUS B Hayke. M3yueHue XUMHUU TPOUCXOAUT C MPUBICYECHUEM
3HAHUM W3 paHee M3YyYEHHBIX Y4eOHBbIX NpeaMeToB: «OKpyXKalolUi MUpy,
«buonorus. 5—7 knacce» u «dusuka. 7 Kiaccy.

[Ipy wu3yuyeHHUM XUMHM TPOUCXOAUT (POPMHUPOBAHUE 3HAHUH OCHOB
XUMHUYECKOM HAayKH Kak 00JIaCTHU COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATETbHOCTA YEJIOBEKa M KaK OJHOIO0 U3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI.
3amaua y4eOHOTO TpeaMeTra COCTOMT B (POPMHUPOBAHUU CHCTEMbl XUMHYECKHUX
3HAHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKHUX MOJIOKEHUM,
JOCTYITHBIX 0000IIEHUIT MUPOBO33PEHYECKOTI0 XapaKTepa, A3blka HAyKH, B



OpUOOIIEHNM K HAay4YHbIM METOJaM T[03HAaHUS TPU H3YYEHUU BEIIECTB U
XUMHUYECKUX peakiuil, B (OPMUPOBAHUHN U PAa3BUTUHU MO3HABATENbHBIX YMEHUN U
UX T[PUMEHEHUHM B Y4eOHO-IO3HABATENIbHOM M Y4eOHO-UCCIEeI0BATEIbCKON
JIESITEeNbHOCTA, OCBOCHHMU TPABWJI 0OE€30MacHOr0 OOpallleHusi C BEIIeCTBAMH B
IIOBCEITHEBHOM KU3HU.

[Ipu M3yyeHUM XMMHUU HA YPOBHE OCHOBHOI'O OOIIEro oOpa30BaHMs Ba)KHOE
3HauYEHUE MPUOOPENH TaKUE LENH, KaK:

— (¢opMuUpOBaHHE WHTEIJICKTYallbHO pA3BUTOM JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIIECHUH,
CIOCOOHOI aJanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBHSAM KU3HU;

—  HalpaBJICHHOCTb OOy4YeHHMs Ha CHUCTEMaTHYeCcKoe MpHUOOIICHHE
Oo0y4JaromMxcss K CaMOCTOSATEIbHOM MO3HABATEIbHOM JEATEIbHOCTH, HAyYHBIM
MeToAaM IMO3HaHUus, (POPMUPYIOMIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrneueHne yCciIoBHM, CITOCOOCTBYIOMIUX MPUOOPETEHUIO 00YYaIOIUMHUCS
OIbITa Pa3HOOOpPa3HON MAESITEIbHOCTH, TO3HAHHWS W CaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAUEHHUE MJIA
Pa3IMYHBIX BUAOB JI€ATEIBbHOCTH;

— ((dopmupoBanue oOueld (QPYHKIIMOHATBHOM M  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJI€ YMEHHUM OOBSICHATh M OIEHUBATH SBJICHUS
OKPYXXAIOILIEr0 MHpA, WCIOJIBb3ysl 3HAHWUS M OIBIT, IMOJYyYEHHBIE IPU H3YYECHHH
XUMHUH, TPUMEHATh UX MPU PELIEHUU NpoOJieM B MOBCEIHEBHOM J>XU3HU H
TPYAOBOM JNEATEIBHOCTH;

— ¢opMHpoBaHHEe y OOy4YalOIIMUXCS TyMAaHUCTHYECKUX OTHOIICHHH,
NOHMMAaHUS LEHHOCTH XUMHUYECKHX 3HAHUW JUIsi BBIPAOOTKHU SKOJIOIMYECKU
eJIeCO00pa3HOro TOBeNEHUsT B OBITY M TPYAOBOM JEATENbHOCTH B LEJSIX
COXPAHEHMS CBOETO 30POBbS M OKPYKAIOLIEW PUPOAHOUN CPENBIL;

— pa3BUTHE MOTHUBAIMU K OOYYEHHUIO, CIOCOOHOCTEW K CaMOKOHTPOJIIO H
CaMOBOCTIMTAHMIO Ha OCHOBE YCBOEHHUS OOIIEYEIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGMISl U HANPABICHHOCTH JalbHEHUIIErO
o0y4eHusl.

OO6miee yuCiIO YacoB, OTBEAEHHBIX JUII W3YYEHHMs] XHMHM Ha YpPOBHE
OCHOBHOTO 00I1Iero 00pa3oBaHus, cocTaBiser 136 yacoB: B 8 kiacce — 68 yacoB (2
gaca B HeJlelo), B 9 kinacce — 68 gacoB (2 Jaca B HEENIO).



COIEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIE XUMHYECKUE IIOHATHSA

[Ipenmer xumuu. Poinb XuMun B KW3HU 4YeloBeKa. XMMHUSA B CUCTEME HayK.
Tena w BemectBa. ®du3nueckue CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHHUE
BeulecTB. [loHsATHE 0 MeTomax Mo3HaHWs B XUMHUU. UHCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3jeneHust cMecei.

ATOMBI W MOJEKYJbl. XHUMUYECKHE 3JIEMEHTbl. CHUMBOJIBI XHUMHUYECKHX
a1eMeHTOB. IIpocThie U CI0KHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckast (opmyna. BaleHTHOCTP aTOMOB XHMHMYECKHX 3JIEMEHTOB.
3aKOH TIOCTOSIHCTBa cocTaBa BemiecTB. (OTHOCHUTENbHAsT AaTOMHas —Macca.
OtHocuTenbHas MOJIEKYJIsIpHAsg Macca. MaccoBas 10711 XUMHAYECKOTr0 3JIEMEHTa B
COEIMHEHUH.

KomnuecTBo BemecrBa. Mok, MonsipHas macca. B3auMocCBsI3p KOIMYECTBA,
Macchl W 4YHUCIa CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTMHEHUIA.

du3znyuecKkue U XMMUYECKHUE SBJICHUS. XUMUUYECKasi peakius U €€ MpU3HaKU.
3aK0H COXpaHEHMSI MacChl BEHIECTB. XMMHUYECKHe ypaBHeHUs. Kiaccudbuxarus
XUMUYECKUX peakiuid (COeTMHEHUS, PA3I0KEHHUS, 3aMEIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW IMOCYJIOH, MpaBujiaMu paboThl B 1abOpaTopuu u
npuéMamMu oOpareHus: ¢ 1abopaTopHbBIM 00OpPYIOBAHHEM, U3YUCHUE U ONMUCAHUE
du3nuecKuX CBOMCTB OOpa3IlOB HEOPTAHMYECKHX BEIIECTB, HAOIIOIeHNE
¢u3nueckux (IUIaBiIeHUE BOCKA, TasHUE JbJa, pAacTUpPaHUE caxapa B CTYIKE,
KUIIEHHE U KOHJICHCAIMsI BOJbI) U XUMHUYECKUX (FOpPEHHE CBEYM, MPOKATMBAHUE
METHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJIa ¢ KMCIIOTOMN) SIBJICHUM, HAOII0ICHUE 1
OMHUCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX peakiui (paslioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEHHUE TUJPOKCHU]IA
meau (II) mpu HarpeBanuu, B3auMoeHCTBHE kKeje3a ¢ pacTBopoM conr Meau (11),
U3Y4YCHHE CIIOCOOOB pa3/IClICHUs CMECEil: C TTOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BBITIAPUBAHUE, AUCTUIUISIIUSA, XpoMaTorpadusi, mpoBeAeHNE OYUCTKU MOBAPEHHOU
Colld, HAOJIOJIGHWE W  ONHCAaHWE  PE3YyJIbTAaTOB  NPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacCChl, CO3JaHUE MOJEIIEM MOJIEKYI
(IIapoCTEP>KHEBBIX ).

BaxHelue npeacTaBuTe/ 1M HEOPraHUYECKHUX BEelECTB

Bo3gyx — cMech razoB. CocraB Bo3ayxa. Kuciopom — 3J€MEHT U IPOCTOE
BemecTBO. Haxoknmenue kucimopona B Mpupoje, (Ppu3Mdeckue M XUMUYECKHE
cBorictBa (peakuuu ropenus). Okcunbl. [Ipumenenue kuciopona. CrocoObl



MOJTyYEHHsI KUCIOopoaa B J1abopaToOpuud W TPOMBINUICHHOCTH. Kpyrosopor
KHciopo/ia B npupoje. O30H — amoTponHas Moau(uKaius KUCiIopoja.

TeroBoil 3(Q(HEKT XUMHUYECKOW peaklHUH, TEPMOXHMHYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peaKUWH. TOIUIMBO: Yrojiib M METaH. 3arps3HEHUe
BO3/lyXa, YCUIICHHE MapHUKOBOT0 3(pdekra, pazpyiieHne 030HOBOrO CIIOS.

Bomopon — snemeHnT m mpoctroe BemiecTBO. Haxoxxnenue Bomopona B
npupojsie, ¢GU3MYECKMEe ¢ XHUMHYECKHE CBOMCTBA, NPUMEHEHHE, CIOCOOBI
nostyyeHus. Kucnorsl u comnu.

Momsipabiii 00bEM  razoB. Pacy€rel 10 XUMHYECKUM  ypaBHEHUSM.

du3nyeckue CBOMCTBA BOAbL. Bosma kak pactBopurenb. PacTBopsl.
HacellieHHbIE M HEHACBIIIEHHBIE PACTBOpPBI. PacTBOPUMOCTH BEMIECTB B BOJE.
MaccoBas 10J1 BElIEeCTBA B pacTBOpPE. XUMHUUYECKHE CBOMCTBA BOJbI. OCHOBaHUS.
Ponb pacTBOpOB B mpupone M B KHU3HHU YenoBeKa. KpyroBopot BOAbl B IpUPOAE.
3arpsi3HEHHE PUPOJIHBIX BOJ. OXpaHa U OUMCTKA MPUPOIAHBIX BOJ.

Knaccudukarus Heoprannueckux coenuHenuil. Oxcuabl. Knaccuduxanus
OKCHJIOB:  coseoOpa3ytonue (OCHOBHBIE, KHUCIOTHBbIE, amMQOTEpHbIE) U
HeconeoOpazyromue. HomeHkimarypa okcumoB. Dusmdeckne W XUMHUYECKUE
cBoMcTBa OKCUIOB. [lonydyeHne okCuIoB.

OcHoBanus. Knaccudukamuss ocHOBaHUW: MIENOYM W HEPACTBOPHUMBIC
ocHOoBaHusA. HoMmeHnkiarypa ocHoBaHuii. Pu3nueckue W XMMHUYECKUE CBOWCTBA
ocHoBaHUU. lomydenne ocHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucinor. Ousnueckue u
XAMHUYECKHE CBOMCTBa KuUCIOT. Psan aktuBHoctm MetaimnoB H. H. bekerosa.
[Tony4yeHnue KUCIOT.

Conu. Homenknarypa cosneil. @u3nueckue U1 XMMUUYECKUE CBOMCTBA COJIEH.
[Tonyuenue conen.

I'eneTnueckas CBSA3b MEXIY KJIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuyeckuii IKcnepumenm:

Ka4EeCTBEHHOE OMPEAECICHUE COEPKAHUS KUCIOPOAa B BO3AYyXE, MOIYyUYECHHE,
coOupaHue, paclio3HaBaHWE W U3YYEHHUE CBOMCTB KHUCJIOpOAa, HAOI0ICHUE
B3aUMOJICHCTBHUSl BEIIECTB C KHUCJIOPOAOM M YCIOBHS BO3HUKHOBEHUS W
NpeKpalieHuss TopeHus (moXxapa), O3HaKOMJIeHHe ¢ o0paslamMu OKCHAOB H
OMMCAaHWE WX CBOWCTB, MOJy4Y€HUE, COOMpAHHUE, PACMO3HABAHUE U U3YUYCHHUE
CBOWCTB BOJIOpojia (ropeHue), B3auMozencTBue Bogopoaa ¢ okcugoMm meau (II)
(BO3MOKHO HCIIOJIb30BAaHUE BUAEOMATEPUAJIOB), HAOIIOJACHUE OOpPA3IOB BEIIECTB
KOJIM4eCTBOM 1 MOJIb, HMCCIEOBAaHUE OCOOCHHOCTEH pAaCTBOPEHUS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, TMPUTOTOBIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JIOJIEM PACTBOPEHHOI'O BEIIECTBA, B3aMMOJEHCTBUE BOIbI C METAJJIAMU
(HaTpueM M KaibleM) (BO3MOXKHO HCIIOJIb30BAHHUE BUIECOMATEPUATIOB),



UCCIIeZIOBaHUE O00pa3lloB HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX  KJIACCOB,
HA0JIIOICHHE MU3MEHEHUsI OKPAaCKH MHJUKATOPOB B PACTBOpPAxX KHUCIOT W ILIEIOYEH,
u3ydeHue B3aumojeiictBus okcuga memau (Il) ¢ pactBopom cepHOWM KHCIIOTHI,
KHCJIOT € METaJUIaMM, DPEAKUUH HEUTpaln3aluM, I10JIyYEeHUE HEPACTBOPUMBIX
OCHOBAHHUM, BBITECHEHHE OJHOI0 MeTajula IPYyTMM M3 pacTBOpa COJHU, PELICHUE
OKCIEPUMEHTAIBHBIX 3ala4 N0 Teme «BaxHenmume KiacChl HEOPraHHYECKUX
COCIMHEHU Y.

Ilepuoanuyeckuit 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CrpoeHne aromMoB. XHMHYECKAsl CBS3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIMHU

[lepBble TOMBITKM KJACCU(PUKAUMU XUMHUYECKMX 3JIeMeHTOB. [lonsatne o
rpynmnax CXOJHBIX 3JEMEHTOB (IIENOYHBbIE W IIEeIOYHO3EMENIbHbIE METalIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3ytoT aM(OoTepHbIE OKCUIBI
Y TUAPOKCUJIBI.

[Iepnognueckmii 3akoH. [lepuoanueckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa.  KoporkonmepuogHas H  JIIMHHONEPUOAHAS (b opMbI
[lepuognueckon cuctembl XxuMudeckux sneMmeHToB . . MenaeneeBa. [leprosbl
u rpynnsl. OU3NYECKUH CMBICI NOPSAKOBOIO HOMEPA, HOMEPOB INEPUOJIA H
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siziep. M3oTonbl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX  000Mo4Yek aromMoB mepBblIXx 20 XUMHUYECKHX  DJIEMEHTOB
Ilepnognueckonn cucremsl [[. M. Menneneesa. XapakTepucTuKa XHMHUYECKOIO
3JIEMEHTA 10 ero noJyioxkenuto B [lepuonunueckoii cucreme . . Menaeneesa.

3aKOHOMEPHOCTH HW3MEHEHMS paauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAININYECKUX CBOMCTB I10 IPYIIIIAM U IIEPUOIAM.

3unauenue [lepuoanueckoro 3akoHa u [lepnonnueckoil CUCTEMbl XUMUYECKUX
JJIEMEHTOB Ui pa3BUTHUs Haykh W npaktuku. Jl. 1. MenneneeB — yd€HbI U
IpaKIaHUH.

Xumuueckass cBsi3b. KoBajeHTHas (mosisipHass M HEMOJSIpHAsi) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBSA3b.

Crenenp okucineHuss.  OKHUCIMTEIbHO--BOCCTAHOBUTEIBHBIE  PEAKIIMH.
IIpouecchl OKUCIEHUS U BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHEe OOpa3loB BELIECTB METAUIOB M HEMETAJJIOB, B3aWMOJEHCTBUE
TMAPOKCHJA LMHKA C PACTBOPAMH KHUCIOT M IIEIOYEH, IIPOBEICHHE OIIBITOB,
WUIIOCTPUPYIOLIUX ~ MIPUMEPBI  OKUCIIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMN
(ropeHue, peakuy pa3ioKeHHsl, COEJUHEHU).

Mescnpeomemmuoie cea3u



Peanuzanus MeXnpeIMeTHBIX CBsI3ed NMpU M3yYeHUM XUMHUHM B 8 Kiacce
OCYLIECTBIISIETCS Yepe3 MCIOJb30BAHME KaK OOIIMX €CTECTBEHHO--HayYHBIX
NOHATUW, TAK U TOHATHUM, SBISIOLIMXCS CUCTEMHBIMU JUISl OTAENIBHBIX NPEIMETOB
€CTECTBEHHO--Hay4YHOI'O [IUKJIA.

OO01re ecTecTBEeHHO--HAay4YHbIe MOHATHS: HAYYHbIN (akT, TUIOTE3a, Teopus,
3aKOH, AaHallu3, CHUHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HaOJO/IEHHUE,
JKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHNE, MOJIETb, SIBIICHHE.

@duznka: Marepusi, aroM, DOJEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKIHU]I,
U30TOIIbI, PAJMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUN 3apsl, BEIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3NUYECKHe BETUUYMHBI, €IUHULIBI
U3MEPEHUS, KOCMOC, TUIAHETHI, 3BE€3/1b1, COJIHIIE.

buonorus: poTocunTes, npixanue, ouocdepa.

I'eorpadusi: atmocdepa, rumpochepa, MUHEpasibl, TOPHBIE  MOPOIBI,
MIOJIE3HBIE NCKONAEMBIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo M1 XUMHYECKas peakus

[Tepunonnueckunt 3akoH. [lepuoanueckas cucreMa XMMAYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHHM CBONCTB
XUMUYECKUX DJIEMEHTOB IIEPBBIX TPEX NEPUONOB, Kajuus, KalbLUUsi M HX
COCIMHEHUA B COOTBETCTBUM C IIOJIOXKEHUEM 3IeMEHTOB B Ilepmonnueckoi
CHUCTEME U CTPOCHHUEM HX aTOMOB.

CrpoeHne BemiecTBa: BUABI XMMHYECKOM CBSA3W. THIBI KPUCTAJUIMYECKHUX
pPELIETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BHUJa XUMHYECKOU CBS3H.

Krnaccudukanuss 1 HOMEHKJIATypa HEOPraHMYECKHX BEUIECTB. XUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCAIIMXCS K pa3IM4HBIM KJIACCAM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKas CBS3b HEOPTaHNUYECKUX BEUIECTB.

Knaccudpukanus XuMHUECKUX PEaKIHi MO pa3IMYHbIM NPU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIJIOBOMY 3(PQeKTy, IMo
U3MEHEHMIO CTETEHEeH OKHCIEHUS XMMHYECKHX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YUYacCTHIO KaTalau3aTopa). DK30- U IHAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
ypaBHEHUS.

[lonsiTue 0 ckopoctu xumMuueckoud peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpaTUMBIX XMUMHUYECKUX peakuusx. [IoHATHEe 0 TOMOreHHBIX M TeTepOreHHBIX
peakuusax. Ilonstue o xaranuze. [lonsaTne o xumuyeckoM paBHoBecuu. MakTOpHI,
BIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKUHUH U IIOJIOKEHHE XMMHUYECKOIO
PaBHOBECHSI.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE  pEAKIMH,  AJIEKTPOHHBIA  OayiaHc
OKHUCJIUTEIBHO-BOCCTAaHOBUTENBbHON peakuuu. CocTaBieHUE ypaBHEHUN



OKHUCJIUTEIbHO--BOCCTAHOBUTEIIBHBIX ~ PEAKIMA C  HCIOJB30BAHMEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIIUTHYECKON JUCCOUUALNN. DIEKTPOIUTHI U HEIEKTPOIIUTHI.
Katuonbl, anHnoHbl. MeXxaHU3M JUCCOLMALUM BEIIECTB C PAa3IMYHBIMU BUIAMHU
xuMu4yeckon cBsi3u. CreneHp auccoruanuu. CUibHbIE U CJ1a0ble DJICKTPOJIUTHI.

Peakiun nonHOTrO 0OMeHa. Y COBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HWOHHBIC YpaBHEHHs peakuuil. CBONCTBAa KHUCIOT,
OCHOBAaHMM ¥ COJIGH B CBETE TMPEJACTABICHUH 00  DICKTPOJIUTHIYCCKON
nucconnannu. KauectBeHHbIE peakiuu Ha MOHBL. [loHATHE O THIpPOIU3€E COJIEH.

Xumuyeckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTAUIMYECKUX PEMIETOK HEOPTaHWYECKUX
BCIIIECTB — METAUIOB M HeMeTa/uioB (Tpadura W aiaMasa), CIOKHBIX BEIECTB
(xJopuja HaTpus), HMCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMUUYECKOW peakiuu
OT BO3JECUCTBUSl PaA3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE AJIEKTPOINPOBOJIHOCTH
pacTBOpPOB BENIECTB, MPOIECCa AUCCOUMAIMU KHUCJIOT, WIET04Yed U Ccojeu
(BO3MOXKHO  HCIIOJIb30BAHWE BHJEO MATEpHAJIOB), IIPOBEACHHUE  OIBITOB,
WUTIOCTPUPYIOMIMX ~ TNPU3HAKA  TPOTEKAHWsS  peaknuii HOHHOrO0  OoOMEHa
(oOpa3zoBaHue oOcajka, BBIJCICHHE Ta3a, oOO0pa3oBaHUE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIUM
(ropeHue, peakuu pa3aoKeHUs, COSAMHEHUS), PacllO3HAaBaHHE HEOPTaHMYECKUX
BEIIECTB C TOMONIIbKD KAYEeCTBEHHBIX pEAKIMM HAa HOHBI, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a]1a4.

HeMeTasibl U MX COeIMHEHUSA

OOmiass xapakTepucTuka rajaoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTeneHu OkucieHus. CTpoeHne W (PU3MUECKHE CBOMCTBA TMPOCTHIX
BEIIECTB — Tallor€HOB. XHMMHUYECKHE CBOWCTBA Ha TMpUMEpe  XJopa
(B3aMMOJICHCTBHE € METaJUlaMHM, HEMeTaulaMu, IIeJIoYyaMu). XJIOPOBOJOPO/I.
ConsgHass KWCIIOTa, XUMHUYECKHUE CBOMCTBA, IMOJydyeHHE, NpUMeHeHue. [lelicTBue
XJopa W XJOPOBOAOPOJA Ha OPraHW3M 4YeJIOBEKAa. BakHeWlmme XJIOpUAbI U UX
HaXO0XJCHHUE B MPUPO/IE.

O6mas xapakrepuctuka 31aeMeHTOB VIA-rpymnmbel. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTepHbIe CTerneHu okucieHus. CtpoeHue W (U3NYECKHE CBOMCTBA
IPOCTBIX BEIIECTB — KHUCIOPOAA M CEpPhl. AJTOTPOITHBIC MOAU(MUKAIINA KUCIOPOIa
U cepbl. XUMUYecKkue cBoiicTBa ceprl. CepoBOIOPO, CTpOCHHE, (PU3HUECKHE U
XUMHUYECKME CBOMCTBA. OKCHIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHIOB.
Cepnast kucinora, ¢uU3HMUECKHEe M XUMHUYECKHE CBOWCTBa (00mMe  Kak
IPEACTAaBUTENS KJlacca KHUCIOT W CHenupuUecKkue). XHMHYSCKHE PEaKIuu,
JeXallue B OCHOBE IMPOMBIILICHHOTO CIOC00a TMOJy4eHUs! CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit KUCIOTHI. COJIM CEPHOM KUCIIOTHI, KAYECTBEHHAS PeaKklus Ha



cynb(ar-uon. Haxoxnenue cepbl U €€ COCNMHEHHM B TpUpoe. XUMHUYECKOE
3arpsI3HCHUE OKPYXKAIOMICH Cpefbl COCIMHEHHUSIMH Cepbl (KUCIOTHBIC OXKIIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEeA0TBPALICHUS.

O6mias xapakrtepuctuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHUS. A30T, PaCIpPOCTPAHEHHUE B MPHUPO/IE,
dusznyueckne 1 XUMHIECKHE CBOMCTBA. KpyroBopoT azora B mpupoje. AMMHUak, ero
duznyeckre 1 XUMUYECKHIE CBOWCTBA, TIOJydeHHE B IpuMeHeHue. Comu aMMOHUS,
X QU3HUECKUE U XUMUYCCKHUE CBOMCTBa, MpUMeHEeHHE. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHCIIOTa, €€ ToJydeHHe, (QU3MYECKUe U XUMHUYECKUE
cBOlicTBa (0OmIMEe Kak TPEACTABUTENs Kiacca KUCIOT W crenuduueckue).
Hcnonp3oBaHne HUTPATOB M COJCH aMMOHHUS B KayeCTBE MHHEPATbHBIX
ynoopennil. XuMu4ecKkoe 3arps3HeHre OKpY>Karolle cpeibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE JTOKIM, 3arpsi3HEHHE BO3JyXa, IMOYBBI W BOJo&MoB). Docdop,
ajutoTponHeie Moaudukanuu (ocdopa, puzmyeckne M XUMHUYECKHE CBOWCTBA.
Oxkcup docdopa (V) u dochopHas kuciaora, GpU3MIecKre 1 XUMUIECKHE CBONCTBA,
nonyudenue. Mcnonbs3zoBanue hochaTtoB B KauecTBE MUHEPATbHBIX yI0OPEHUIA.

O6mas xapakrepuctuka 31emMeHTOB [VA-rpymnmbel. OCOOCHHOCTH CTPOSHUS
aTOMOB,  XapaKTepHbIE  CTEMCHW  OKWUCICHUSA.  YTJIEpOd,  aJIOTPOIHbBIC
Momu(UKAIUKA, PacHpOCTpPaHCHUE B TpHpoAe, (u3NUEeCKHe H XUMHUYCCKUC
cBoiicTBa. Ancopouusi. Kpyrosopot yriepoaa B npupoje. OKCuabl yriiepona, ux
duznueckne W XUMHUYECKHE CBOICTBA, JCHCTBHE Ha JKUBBIE OPTraHU3MBI,
MOJTyYCHHE W TPUMEHEHHEe. DKOJOTHUYECKHE IMPOOJIEeMbl, CBS3aHHBIC C OKCHIOM
yraepona (IV), rumore3a r1i100adbHOrO TMOTEIUICHHS KIWMaTa, MapHUKOBBIH
addekr. YronpHas KuciaoTa U €€ conu, X GU3NIeCKUe ¥ XMMUYECKHE CBONCTBA,
nojyueHne W mnpuMeHeHwe. KadecTBeHHas peakmusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanre KapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIICHHOCTH M CEIhCKOM
XO3SHICTBE.

[TepBoHavanbHbBIE MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCIMHEHUIX
yraepoaa (MeTaH, 3TaH, STUJICH, alleTHIICH, STAHOJI, TJINIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKHU YIIIEBOJOPOAOB (Yrojib, MNPUPOJHBIN Tra3, HEPTH),
NPOJIYKTHl WX TepepaboTku (OEH3WH), UX POJb B OBITY M MNPOMBIIIJICHHOCTH.
[TonsiTue 0 OMOJNIOrMYECKU BaXKHBIX BEIECTBAX: JKUpaX, OeNKaX, YriIeBoaxX — U UX
poiM B OKW3HM YeENOBEKa. MarepuaJibHO€ E€AWHCTBO OPTraHUYECKHX |
HEOPTraHUYECKUX COCTUHEHUH.

Kpemunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TMOIy4YEHUE U
npuMmeHeHue. CoequHeHuss KpemMHus B mnpupoge. OOmme mnpeacTtaBieHus 00
okcuae kpemuus (IV) m kpemuueBoit kuciore. CUIMKAThl, UX HCIOJb30BAaHUE B
OBITY, B TIPOMBINIJIEHHOCTH. BakHEHIIHE CTpOUTENbHBIC MaTepUaibl: KEpaMHKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOro MCIOJIB30BAHUS
CTPOUTEIBHBIX MATEPUAJIOB B IIOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpas3lloB HEOPraHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
IIPOBE/ICHNE KAY€CTBEHHBIX PEAKIUi Ha XJIOPUJ-UOHBI U HAOIIOJEHUE TTPU3HAKOB
WX TPOTEKAHWsS, OIBIThI, OTPAKAIOIIKE (U3NUECKHE U XUMHUYECKHE CBOWCTBA
rajoreHoB M HX COEIUHEHUH (BO3MOXXHO HCIIOJIL30BaHUE BHUEOMATEPUATIOB),
O3HAaKOMJIEHHE C o0pa3uaMud XJOpUAOB (TalOr€HUIO0B), O3HAKOMIICHHUE C
oOpaslaMu ceppl U €€ COCNMHEHHSIMU  (BO3MOXXHO  HCIIOJIB30BAaHHE
BUJIEOMATEPUAIIOB), HAOIOJICHHE TIpollecca OOYTIIMBAaHUS caxapa Ioj JCHCTBHEM
KOHUEHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, H3YYECHHE XHUMHUYECKHUX CBOWCTB
pa30aBiIeHHOI CEpPHON KUCIIOTHI, MPOBEJECHNE KAaUeCTBEHHOW peakIu Ha cybdar-
WOH W HaOJIOJieHWEe TpHU3HaKa e€ MPOTEKaHMs, O3HAKOMIICHHE C (PU3UYECKUMHU
cBOiicTBamMH a3oTa, Qocdopa W UX coeAMHEHUU (BO3MOXKHO HCIIOIb30BAHHE
BUJIEOMAaTEepUaioB), oOpas3aMu a30THBIX U (OChHOPHBIX YAOOpEHUM, MOydeHHUe,
coOuMpaHue, pacro3HaBaHME€ U HW3yYEHUE CBOWCTB aMMHaKa, IPOBEICHHE
KauyeCTBEHHBIX peaKIfii Ha MOH aMMOHHS | (PocdaT-HOH U M3ydeHUE MPU3HAKOB
UX NPOTEKAHUs, B3aUMOIEVCTBAE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEIBIO
(BO3MOKHO WCIIOJIb30BAHUE BUJIEOMATEPUAJIOB), M3y4ECHUE Mozenen
KPUCTANIMYECKUX PEMIETOK anmasa, rpadura, QysuiepeHa, O3HAKOMJIEHHE C
MPOIIECCOM  aJICOPOIIMM  PAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM NPOTHUBOras3a, MojiydeHue, COOMpaHue, pacro3HaBaHUE U U3YUYCHUE
CBOWMCTB YIJVICKHUCIIOTO Ta3a, MPOBEJCHUE KAYECTBEHHBIX PEAKIUM Ha KapOOHAT U
CWIMKAT-UOHbl W H3Y4YEHUE IMPU3HAKOB MX MPOTEKAHUSA, O3HAKOMIICHHE C
OPOJIYKIIMEN CHJIMKATHOM MPOMBIIUICHHOCTH, PEIICHUE 3KCIEPUMEHTAIbHbBIX
3a7a4 1o TeMe «BakHenme HEMETAIUTbl U UX COSUHEHUS.

MeTaJuibl U UX COeTUHEHUS

OO6mras xapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nomoxeHus B llepmogmueckor cucreme xumuyeckux snemeHtoB [, .
MenaeneeBa u crpoeHusi aroMoB. CTpoeHre MeTajuioB. MeTtaninuueckasi CBs3b U
METaJUIMYECKasi ~ KpUCTAJUIMUECKass  pEemETKa.  DJIEKTPOXUMHUUYECKUN  psif
HanpsDKEHUH MeTaiyioB. OU3NYecKne U XUMUYECKUE CBOWCTBAa MeTaioB. Oomue
crocoObl TonydeHus: meTtamwioB. [loHSTHE O KOPpPO3UM METaIOB, OCHOBHBIC
crocoObl 3alUThl X OT Koppo3uu. CrutaBbl (CTajb, YyT'yH, AIOPATIOMUHHM,
OpoH32a) U X MPUMEHEHUE B OBITY U IPOMBIIIJIEHHOCTH.

[llenounsle MeTauipl: NONOKEHUE B llepuognueckon cUCTEME XMMHUYECKUX
snemeHntoB JI. M. MenaeneeBa, CTpoeHHME WX aTOMOB, HAXOXKJIEHHE B IMPHUPOJIE.
dusnuecKkue U XMMUYECKUEe CBOWMCTBA (Ha mpumepe HaTpusi u kanusi). OKCUIbI U



TUAPOKCHIBI HATpus MW Kanus. lIpuMeHeHne 1IeNnoYHBIX METANIOB U UX
COCIMHECHUM.

[[lenouyHo3eMenbHBIE METaJIbl MAarHuii M KaJblMi: IIOJIO)KEHHE B
[lepuognueckon cucreMe xumuueckux sneMeHToB . M. MenneneeBa, crpoeHue
UX aTOMOB, HaXOXJIeHHE B Tpupoje. PU3nyeckre 1 XMMUYECKHE CBOMCTBA MarHus
U Kaiblus. Baxuelmue coequHeHus] Kanblus (OKCHUI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOABI U CIIOCOOBI €€ yCTpaHEHUS!.

AJrOMUHUN: TIoNIokeHKeE B [lepuoanueckoi cucteme XuMUYECKUX 3JIEMEHTOB
J. U. MenneneeBa, cTpoeHHE aTroMa, HaxXOXIeHUE B mnpupone. Puzmyeckue u
XUMHUYECKHE CBOMCTBA aTOMHHUSA. AMGBOTEPHBIC CBOMCTBA OKCHAA M THAPOKCHIA
AJIOMUHUSL.

Keneso: nonoxxenue B [lepuonnueckoi cucteMe XMMUYECKUX 31€MEHTOB /1.
. MenneneeBa, CcTpoeHME aroMa, HaxoXxaecHue B mpupone. dusznueckue u
XUMUYECKUE CBOMCTBA kene3a. OKCUIbl, THIPOKCUIBI U conu xkemne3a (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOOpaslmaMu METauIOB W CIUIaBOB, WX (U3HUYECKUMU
CBOMCTBaMH, U3YYEHHUE  PE3YyJIbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
Kalbllisd W HATpus C BOJOM (BO3MOXKHO HCIOJIB30BAHHE BHUIEOMATEPUAIIOB),
VICCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS JKEJIE3a B KUCIOPOJE
(BO3MOXHO  HCMOJB30BAaHUE  BUJIEOMATEPUATIOB), TPU3HAKOB  MPOTEKAHUS
KAQ4eCTBEHHBIX PEAaKIU HAa MOHBI: MATHUS, KAJIbIMA, aFOMAHMS, IIUHKA, YKEJe3a
(I1) u xene3a (III), menu (I1), HaOMIOAEHME U OMKMCAHUE MPOIECCOB OKPAIIMBAHUS
IUIaMEHU MOHAaMU HATpWsl, KaJlus W Kaiablusd (BO3MOKHO HCHOJIb30BAHUE
BUJIEOMATEpPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TUAPOKCUA ATTFOMUHUS
Y TUJPOKCHUIA IMHKA, PEIICHUE YKCIIEPUMEHTANIbHBIX 3a]1a4 1o TeMe «BaxkHeunme
METAJUIbl U UX COCTUHEHUS.

XuMus M OKPY:KA0LIAs cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOM JKU3HM YelIOBeKa. besomacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMHUYECKUX peakuuid B ObITy. [lepBas momois npu
XUMUYECKUX 0XKOTaX U OTPaBJICHUSAX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarouled cpeinl (MpeaenbHast AOMycTUMast
KOHIIEHTpalus BemecTs, nainee — [1/1K). Poias xumMuu B pereHun SKoJI0ru4ecKux
pooJIeM.

Xumuueckuii IKcnepumenm:

U3y4eHHe o0pa3lloB MaTepUajoB (CTEKJIO, CIUIaBbl METAJUIOB, MOJIMMEPHBIE
MaTepHaIbl).

Meoscnpeomemnbwie ceasu



Peanuzammsi MeXnpeaMeTHBIX CBs3€H NMpu M3ydeHHMH xuMud B 9 Kkiacce
OCYILECTBISICTCSl 4epe3 HCIOMb30BaHUE KaK OONIMX eCTECTBEHHO-HAYYHBIX
MOHSITHH, TaK W MOHATUH, SBJSIOMIUXCS CUCTEMHBIMHU TSI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HayYHOI'0 IIUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBbIE MOHSTHS: HAY4YHBIM (DaKkT, rumoresa, 3aKOH,
TEOpHs, aHajdu3, CHHTE3, KiIacCupUKalus, NEepUOAUYHOCTh, HAOIIOIEHHE,
AKCIICPUMEHT, MOJCIIMPOBAHUE, H3MEPEHHE, MOJECb, SBICHHE, MapPHUKOBBIM
3¢ dekT, TEXHOIOTHSs, MaTePHAITBI.

dusznka: Marepus, aroM, OJJEKTPOH, MNPOTOH, HEWTPOH, HWOH, HYKIHU],
U30TOMbI, PaANOAKTUBHOCTb, MOJICKYJIA, DSJEKTPUUYCCKUN 3apsijl, MPOBOJHUKH,
TOJTYIIPOBOAHUKH, JHAJCKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, pacTBOpP, PACTBOPUMOCTb, KpUCTAJUTHUECKAs
pemérka, CIUiaBbl, (PU3NUYECKUE BEIMYUHBI, €AUHUIBI W3MEPEHHS, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/161, COMHIIE.

buonorusi: ¢orocunres, npixanue, Ouocdepa, PKOCUCTEMA, MHUHEPAIbHBIE
yI00pEeHUSI, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIEC BEIIECTBA.

I'eorpadus: armocdepa, rumpochepa, MuHEpasibl, TOPHBIE MOPOIbI,
TI0JIC3HBIC UCKOITAeMbIe, TOTLUTUBO, BOAHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOrPaMMBI  OCHOBHOTO  OOIIEro
o0pa30oBaHUsl JOCTUTAIOTCS B XOj€ OOY4YeHUS XMMHH B €IUHCTBE Y4EOHOH H
BOCIIUTATEIIbHOU JIESITEIbHOCTH B COOTBETCTBUM C TPAAULUMOHHBIMU POCCUUCKUMU
COLMOKYJIbTYPHBIMA M JyXOBHO-HPAaBCTBEHHBIMHU II€HHOCTSIMHM, IPUHATBIMUA B
oOlllecTBE MpaBWIAMU M HOPMaMU TOBEJAEHUS U CHOCOOCTBYIOT MpoIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COLMATM3AIMU O0YHAIOIIUXCS.

JIM4HOCTHBIE  pe3yAbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJICTBOBATbCSI CHCTEMOW MO3UTUBHBIX LIEHHOCTHBIX OpPUEHTAUUA U
paclIMpeHUE OMbITA IESITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) NnaTpHOTHYECKOT0 BOCTIMTAHUSI

LIEHHOCTHOI'O OTHOLLIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAY4YHOMY HACIIEAUIO0, NMOHMMAaHWA 3HAYEHUS XUMHUYECKOM HAayKW B JKH3HHU
COBPEMEHHOI'0 00IIIeCTBa, CIIOCOOHOCTU BIAJETh JOCTOBEpHOU WH(MOpMailmei o
NEPEAOBBIX JOCTUKEHUAX U OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XHUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) TPasKIaAHCKOr0 BOCIIUTAHMS

MPEJACTABICHUS. O COUMAIbHBIX HOPMaX MW MpPaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  Y4eOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JPYrUX  BHUAAX
JESTENHbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JEATETLHOCTH TIPH
BBITIOJIHEHUW Y4YEOHBIX, TO3HABATEIbHBIX 3aJlay, BBINOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
U B3aUMOIIOMOIIM B TIPOILIECCE OTOM YYEOHOH NEeATeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMIOBEACHHE W IIOCTYIIKM CBOMX TOBAPHUILEH C TMO3ULUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIEACTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOTO TIO3HAHMS

MHUPOBO33PEHUYECKHUE MPEACTABICHUS O BEIIECTBE M XMMHYECKON pPEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU M COCTaBIAIOILINC
OCHOBY I TIOHMMAaHUS CYIIHOCTH HAyYHOW KapTUHBI MUpA, MPEACTaBJICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOIBI, B3aUMOCBS3SIX YEJIIOBEKA C
MIPUPOJTHOMN CPEJION, O POJIM XMMHH B TO3HAHUU 3TUX 3aKOHOMEPHOCTEWN;

MTO3HABATEJILHBIC MOTHBBI, HANPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUW IO
XUMUH, HEOOXOJMMBIC I OOBSCHEHHS HAOJI0JaeMbIX IMPOIECCOB M SIBJICHUM,
MO03HABATEIbHOM, MHOOPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSATEIHHON padOThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOMN



JUTEPATypOr, JIOCTYIIHBIMA TEXHUYECKHUMH CPEACTBAMU HMH(POPMAIMOHHBIX
TEXHOJIOTUi;

UHTEpEC K OOYYEHHMIO M TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTH K CaMOOOpa30BaHUIO, TMPOEKTHOH W HCCIEAOBATENbCKOM
JESITENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHS OOy4YeHUS B
JIAIbHEHIIIEM;

4) popMupoOBaHHUsI KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH >KU3HHM, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3/I0pOBBIO, YCTAHOBKM Ha 370pOBBIK 00pa3 >KM3HH, OCO3HAHMUE IMOCIEACTBUHA U
HENPUATHE BPEAHBIX MPUBBIYCK (YIOTPEOIICHUS aJIKOTOJIsI, HAPKOTHKOB, KypeHUs),
HEOOXOIUMOCTU COOJIOJICHHUS MpaBui OE30MacCHOCTH TMpU  OOpallleHHH ¢
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HH;

5) Tpy/10BOT0 BOCIIUTAHMA:

MHTEPEC K MPAKTUUYECKOMY M3YyUEHHUIO ITpodeccuil u Tpyaa pa3inyHOro poja,
yBaXEHUE K TPyAYy U pe3yibTaTaM TPYIOBOU AESITENbHOCTH, B TOM 4YHUCIE Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHMM 10 XHMHH, OCO3HAHHBIH BBIOOD
WHANBUYaTbHON TPAEKTOPUU MPOJIOHKEHHUS 00pa3oBaHus C YIETOM JTUIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHEmHoN npohecCuOHANbHOM AESTENIBHOCTA U Pa3BUTHs HEOOXOAUMBIX YMEHMUIA,
TOTOBHOCTH a/IalITUPOBATHCS B MPO(ECCHOHATIBHOM Cpee;

6) IKOJIOrHYECKOr0 BOCIIUTAHUS:

AKOJIOTHYECKU 11eJIECO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIEeCTBOBaHUS, MOHUMAaHUE LIEHHOCTU 3/I0POBOIO U
O6e3omacHoro oOpa3a JKH3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nyecKkoMy M TICHUXHYECKOMY 3J0POBbIO, OCO3HAHME LIEHHOCTU COOJIIOJICHUS
npaBuI 0€30MaCHOIO MOBEAEHUS IPU padOTe C BEIIECTBAMMU, a TAKXKE B CUTYaLIUAX,
YIPOKAIOIIMX 3/I0POBBIO U )KM3HU JTIOJIEH;

CIIOCOOHOCTH MPUMEHSATh 3HAHUS, IMOJIy4aeMble MPU U3YYCHUH XUMUH, IS
peLIeHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEW MPUPOTHOU CPEIOH, JJIsl MOBBIICHUS
YPOBHS  3KOJOTMYECKOM KyJNbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
AKOJIOTHYECKUX MpOOJeM M MyTell HUX pelIeHUs MOCPEACTBOM METOIO0B XUMUH,
AKOJIOTHYECKOTO MBIILICHUS, YMEHHSI PYKOBOJCTBOBATHCSI UM B MO3HABATEILHOM,
KOMMYHHUKAaTHBHOW U COIMAJILHON MIPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe wMeranpeaMeTHBIX pE3yJIbTAaTOB BBIACISAIOT 3HAYUMBIC IS
dbopMUpOBaHUS MHUPOBO33pPEHUS] OOIIECHAYYHbIE TMOHATUS (3aKOH, TEOpus,
OPUHLMIL, TUTIOTE3a, (PaKT, cucTemMa, MpoIece, IKCIEPUMEHT U JPYToe.), KOTOpbIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpPEIMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HAHUI M3 3TUX MpPeaMeTOB (GOPMUPOBATH NMPEICTABICHUE O LIETOCTHOU



HAyYHOU KapTHUHE MHpA, U YHUBEpCAJIbHbIC YUeOHbIE NEUCTBUS (ITI03HABATEIIbHbIC,
KOMMYHUKATHBHbBIE, PETYISATHBHBIE), KOTOpbIE 0OecHeunBarOT (OPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IJIJAHUPOBAHUIO M OCYILIECTBIECHUIO Y4EOHOU
NESATENbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE YYeOHbIE 1eCTBUSA

Ba3oBble Jornueckue AeiicTBUA:

YMEHHUS HCIMOJIb30BaTh MNPUEMBI JIOTMUECKOTO MBIIUICHHUS] MPU OCBOEHUU
3HAHUMW: PACKPBHIBATh CMBICT XUMHUYECKUX TMOHSATUN (BBIACIATH UX XapaKTEPHbIC
NPU3HAKH, YCTAaHABIIMBAaTh B3aUMOCBSI3b C JAPYTMMHU MOHSATHUSMH), UCHOJIb30BATh
MOHSITHS JIJIs1 OOBSICHEHUSI OTJIENHHBIX (PAaKTOB M SBJICHHI, BEIOMPATh OCHOBAHHUS U
KpUTEpUU ISl KJIacCU(PUKAIMU XUMHUYECKMX BEIIECTB M XUMHYECKUX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIICACTBEHHBIE CBSA3M MEXAY OOBEKTaMHU HW3YyYCHHS,
CTPOUTH JIOTUYECKHE PACCYXIACHUS (MHIAYKTUBHBIC, JACNYKTUBHBIC, 110 aHAJIOTHUHN),
JenaTh BBIBOJBI U 3aKJIIOYEHUS,

YyMEHUE TMPUMEHATH B TMPOIECCE IMO3HAHUS TOHATUS (NMPEIMETHbIE U
MeTanpeMETHbIE), CHMBOIMYECKUE (3HAKOBBIE) MOJIEITH, UCIIOJIb3yEMbl€ B XUMUH,
npeoOpa3oBBIBaTh IMIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJ JJIEMEHTa), XuUMUueckas QopMmyia U YpaBHEHUE
XUMUYECKOW peakiuu — MpU PElICHUH y4eOHO-TI0O3HABATEIbHBIX 3ajlau, ¢ YYETOM
ATUX MOJEIbHBIX MPEICTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECCTBEHHBIE
PU3HAKH U3YyYaeMbIX 0O0BEKTOB — XUMUYECKHUX BEIIECTB M XUMUYECKUX PEaAKIIHil,
BBISIBJISITh ~ OOIIIME  3aKOHOMEPHOCTH, MPUYUHHO-CICJACTBEHHBIE CBSI3U WU
MIPOTUBOPEUHUSI B U3yUaEMbIX MTPOIIECCaX U SIBJICHUSX.

ba3zoBble ucciaenoBare/bCKue 1eCTBUA:

YMEHHE UCIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHMS, a TaKXKe B KadyeCTBE OCHOBBI I (DOPMHUPOBAHUS THUIOTE3BI IO
IIPOBEPKE MPABWIHLHOCTU BBICKA3bIBAEMBIX CY)KICHUM;

NpUOOPETeHHE OINbITa IO ITUTAHUPOBAHWIO, OPTaHU3AIMUd W TMPOBEICHUIO
YUYEHHYECKHX JKCIIEPUMEHTOB, YMEHHE HaOMI0AaTh 3a XOAOM IpoLecca,
CaMOCTOSITENILHO MPOTHO3UPOBATh €r0 Pe3ynbTar, (OpMYIUpOBATH 000OIIEHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHUS, COCTABIIATh OTYET
0 MpOJIeTTaHHOM padoTe.

PabGora ¢ nndopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH M HMHTEPHPETUPOBATH HUH(POpPMAIIHUIO
pPa3IUYHBIX BUIOB U (HOPM MPEICTABICHUS, MOIYYaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(HaydyHO-TIONYJISIpHAST  JIUTEpaTypa XHMHUYECKOIO0 COJEpPHKAHUS, CIPaBOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KpUTHUUECKH OIEHUBATh MPOTUBOPEUYUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPUMEHSTh Pa3IU4HbIe METOAbl M 3allpoChl NMPU MOUCKE U OTOOpE
uH(pOpMAllMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJI1 BBIIOJHEHUS
y4eOHBIX U MMO3HABATENbHBIX 337a4 ONPEIEIEHHOr0 TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJbTYPOH aKTUBHOI'O MCIIOJIb30BAHUS PA3JIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BHIOMPATh ONTUMAaIbHYIO (OpMY MpeAcTaBiIeHUs] HHPOPMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECIOXKHBIMU CXEMaMu, JAuarpaMMaMu,
IpyruMu popmamu rpadyKu U UX KOMOUHALIMSIMU;

YMEHHE HCIOJb30BaTh M AaHANU3UPOBATh B Ipolecce Y4eOHOH W
UCCIIEZIOBATEIBCKON NIEATENbHOCTH MH(MOPMAIMIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HA COCTOSIHUE OKpYXKaloled NpUpOAHOU
Cpellbl.

KoMMyHHMKAaTHBHBIE YHHBEPCAJIbHbIEC yYeOHbIE JeCTBHUSA:

yMEHHUS 3a7aBaTh BOMNPOCHI (B XOje Auaiora W (WIh) AUCKYCCHHM) IO
cylecTBy  oOcyxkmaemMoil  TeMmbl, (OPMYJIUPOBATH CBOM  MPEIJIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHUS NPEI0KEHHON 3a/1a4u;

YMEHUS  NPEACTABIATH  IOJYYEHHbIE  pPE3yJbTaTbl  I1O3HABATEJIBHOU
NESATENbHOCTY B YCTHBIX W THMCBMEHHBIX TEKCTax; JeJaTh MPE3EHTALNI0
pE3yNbTAaTOB BBIMOJHEHUS XUMHUYECKOr0 IKCIepUMEHTa (1abopaTOpHOro OIBITA,
1a060paTOpHOM PabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOIO MTPOEKTA);

YMEHHUS Y4E€OHOrO COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
NO3HABATEJIbHOM M  MCCIIEIOBAaTENbCKOM  ACSATENIBHOCTH  MPU  PELICHUU
BO3HUKAIOUIMX NpOoOJIeM Ha OCHOBE y4y€Ta OOIIMX HHTEPECOB U COIJIACOBaHUS
no3uuii (00CyXaeHusi, OOMEH MHEHMSMH, «MO3TOBBIE LITYPMBbI», KOOPAHHALINA
COBMECTHBIX JCHCTBUM, OIpEAECICHHE KPUTEPUEB II0 OLEHKE KayecTBa
BBITIOJTHEHHOM pabOTHI U apyrue).

PerynsiTuBHBIC YHMBeEpCaIbHbIC y4eOHbIC ACHCTBHA:

YMEHHE CaMOCTOATENIBHO ONPEEHATh LEIN JACSITENIbHOCTH, IIJIaHUPOBATH,
OCYILIECTBISATh, KOHTPOJIMPOBATh U HPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSTENbHOCTh, BHIOUpATh HanbOosee 3PPEeKTUBHbIE CITOCOOBI pEeUIEHUsI YUeOHBIX U
MO3HABATEIbHBIX 3a7a4, CaMOCTOSTEIIbHO COCTaBJISATh WM KOPPEKTUPOBATH
IIPEJIOKEHHBIA  QITOPUTM  JEWCTBUW TNPU BBINOJHEHUH 33JaHUM C Y4ETOM
NOJy4YE€HHsI HOBBIX 3HAaHUM 00 M3ydaeMbIX OOBEKTaX — BEUIECTBAX U PEAKLHMIAX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3ysbTaTa 3asBICHHOW 1€, YMEHHUE
UCIIOJIb30BaTh M aHAJTM3UPOBATH KOHTEKCTHI, MpeyiaraeMble B YCIIOBUU 3a/JaHUH.

NPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHIO 00S3aTEIBHOIO
COJIep>KaHMs, YCTAHOBJIEHHOrO JaHHOW (enepanbHOl paboueld Mporpammoi,
BBIJICIISIIOT: OCBOCHHBIE 00YYaIOIMMUCS HAYYHbIE 3HAHUSI, YMEHUS U CIIOCOOBI



NehcTBHH, crenuuyeckue IS TPEAMETHOM  o0macTu  «XHUMHS», BHJIBI
NEATENbHOCTH MO  MOJYYEHUIO HOBOTO  3HAaHHSA, €ro HWHTEpHpETaluH,
npeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3IMYHbBIX YUYEOHBIX U HOBBIX CUTYAIIHSIX.

K xoniy oOyuenus B 8 kiacce npeaMeTHble pe3ybTaThl HA 0a30BOM YpOBHE

JIOJKHBI OTPAKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XMMHUYECKHX TOHATHH: aTOM, MOJIEKYIa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XXHOE BEIIECTBO, CMECh
(omHOpOAHAS ¥ HEOJHOPOAHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAsE Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas J10JIsl XUMUYECKOr O 3JIEMEHTA B COEIMHEHHUH, MOJIIPHBII 00BEM,
OKCHUJ], KHCJIOTa, OCHOBAaHHE, COJIb, 3JIEKTPOOTPUIATEILHOCTh, CTEHEHb
OKHUCJICHHS, XUMHUUYECKasl peakius, Kiaccuukaius peakiuii: peaxiuu
COCIMHEHHUSA, PEaKLUUH PA3JIOKEHMs, pEaKIHH 3aMElICHUs, peaKuuu
oOMe€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIIMH, TEII0BOU A((PeKT peakium,
AIpO aToMa, JJIEKTPOHHBIM CIOM aToMa, aToOMHasg OpOWUTallb, paauyc
aTomMa, XUMHYECKas CBSI3b, MOJSIPHAs U HEMOJISpPHAs KOBAJIECHTHasl CBS3b,
WOHHAs CBA3b, MOH, KaTMOH, aHMOH, PacTBOp, MaccoBas J0JI1 BEIIECTBA
(IpolieHTHas! KOHIIEHTpAaIus) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TIOHATUM U
MPUMEHSTH 3TU HOHITHUS MIPU ONMCAHUH BEIIECTB U UX MPEBPALICHU;

e HCIIOJNB30BAaTh XHUMHUYECKYIO CHUMBOJHKY JUIsI COCTaBieHHS (opmyn
BEILIECTB U YPABHEHUM XUMUYECKUX PEAKIUH;

e OIpEeNsaTh BaJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKWUCIEHUS  DJEMEHTOB B  OMHApHBIX  COEIUWHEHHUSX,
MPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KIAcCy COEOUHEHHM II0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJE€HTHAasT W MWOHHAs) B
HEOPTraHUYECKUX COCTUHEHUSX;

e packpsBaTh cMmbIci [lepuonnueckoro 3akona JI. WM. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMAHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX JJIEMEHTOB OT MX moJjiokeHus B Ilepuonuueckoil cucreme,
3aKOHOB COXPAaHEHMsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUs, 3aKOHa ABOTaJipo;

e OIKCHIBATH W XapakTepu3oBaTh TaOnuuHyro ¢Gopmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh TMOHATHUS «TJIaBHas
noarpynna (A-rpynmna)» u «modouHas nmoarpymnma (b-rpynma)y, manbie u
OOJbIIME TEPUOJbI, COOTHOCHTH OO0O03HAUEHHUS, KOTOPhIE HMEIOTCS B
tabnmuue «llepuoanueckas cucrema XuUMHYecKux 3yemeHtoB J[. U.
MenpeneeBay ¢ YUCIOBBIMU XApAaKTEPUCTUKAMU CTPOEHHUS aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB | 3apsia sApa, 00IIee Yucio dJIEKTPOHOB
U PACTIPEICIICHUE MX TI0 DJICKTPOHHBIM CIIOSM);

KJIaCCU(UIIMPOBATH XUMHUYECKHE DJIEMCHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHYECKHE peakiuu (M0 YUCIY U COCTaBy YYAacTBYIOUIMX B pEaKIUU
BEIIIECTB, 10 TETUIOBOMY (D eKTy);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBONCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TOJATBEPKIasi OMMUCAaHUE MPUMEpPaMU MOJICKYIIIPHBIX
ypaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MIPOrHO3UPOBATH CBOWCTBA BEUIECTB B 3aBUCUMOCTU OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTEKAHUS XUMHUYECKUX TIPEBpAICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYKCIIATh OTHOCUTENIBHYIO MOJEKYISAPHYI0O M  MOJIIPHYIO  MaccChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOrO0 »dJeMeHTa 1o ¢dopmyse
COCIMHEHUS, MACCOBYIO JIOJTFO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMHYECKOU PEaKIIHH;

MPUMEHSTH OCHOBHBIE ONEpPallMid MBICIUTEIBHON IEATeTbHOCTH — aHaIu3
U CHUHTE3, CpaBHEHHE, 0000IIeHHE, CHUCTEMaTHU3allIo, KIacCH(pHUKAIUIO,
BBISIBJICHUE TPUIUHHO--CIICACTBEHHBIX CBS3CH — ISl M3y4YEHUS CBOMCTB
BEIIECTB M XHMHYECKHX pEaKIUi, eCTeCTBCHHO-HAyYHBIE METOIbI
MO3HAHUSA — HAONIOZICHHE, W3MEpPEHUE, MOJIETUPOBAHHUE, IKCIICPUMEHT
(peanbHbIN U MBICTIEHHBIN);

cledoBaTh  IpaBWwiaM  MOJIb30BaHWA  XUMHUYECKOW  MOCYyAOM U
Ja00paTOpHBIM  O0OpPYJOBAaHMEM, a TakKe IMpaBWIaM OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBHUM C HMHCTPYKIUSAMH TIO BBITIOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OTMBITOB MO TIOJYYCHHUIO W COOUPaHUIO
razoo0pa3HbpIX BEHIECTB (BOAOpPOAA M KHCIOPOJA), MNPUTOTOBJICHUIO
PacTBOPOB C OMNPEAEIEHHON MACCOBOM JIOJIEM PACTBOPEHHOT'O BEILECTBA,
IUIAHUPOBATb M MPOBOAUTH  XUMHUYECKHE  OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB MIEIIOYEH M KUCIIOT C MTOMOIIBI0 HHIUKATOPOB
(;rakmyc, GeHondTanernt, METHIOPAHXK U IPYTHUE).

K xoniy oOyuenus B 9 kiaacce npeMeTHble pe3yibTaThl HA 0A30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCA YMEHUIA:

pPacKpbIBaThb CMBICII OCHOBHBIX XWMHYECKUX IOHATHUH: XHUMUYECKUU
DJIEMEHT, AaTOM, MOJIEKYJA, WOH, KaTHOH, AHUOH, IPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHCJICHHS, XUMUYECKasl peaKIlus, XUMUYECKas CBs3b, TEIUIOBOU 3(PdeKT
peaknuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOpP,  AJIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, SJIEKTPOJIUTUYECKAs HCCOLMAIINS, PEAKIMA HOHHOTO
oOMeHa, KaTalu3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMbIe U



HEeOOpaTUMBbIE pEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTAaHOBJICHHE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUYECKasi CBS3b (KOBaJEHTHAs, MOHHAas,
METaJNInYecKasi), KpHUCTaJUIMYecKass pemerka, KOppo3us METaJlIOoB,
CIUIaBbl, CKOPOCTb XUMHUYECKOW peaKkUuuu, MPeAeiabHO AOMyCTUMAas
koHueHTpanus [1/IK Bemiectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH H
MIPUMEHSTh 3TH HOHITHUS MIPU ONMCAHUH BEIIECTB U UX MPEBPALICHU;
UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY [UJIi COCTaBIEHUS (PopMyIl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIUH;

OIPENENATh BaJIEHTHOCTh U CTENEHb OKUCIIEHUS XUMUYECKHUX 3JIEMEHTOB B
COCIMHEHUSAX Ppa3IMYHOrO COCTaBa, [MPUHAJIEKHOCTh BEIIECTB K
OIpene’lHHOMY KIJIAcCy COEOUHEHHH 1o ¢opmyiaM, BHI XUMUYECKOU
CBA3M (KOBAJICHTHAsl, WOHHAsA, METaJUIMYECKasi)) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsi/l MOHA MO XUMUYECKOM (opMylie, XapaKTep Cpelbl B
BOJHBIX PACTBOPAX HEOPraHMYECKUX COEAUHEHUW, THI KPUCTAIIMYECKOU
PEIIETKN KOHKPETHOI' O BELIECTBA;

packpeiBath cMmbicha llepmogmueckoro 3akona JI. M. MenaeneeBa u
JEMOHCTPUPOBATh €ro TIOHMMAaHME: OIUCHIBaTh M XapaKTepU30BaAThH
tabnuunyio Gopmy I[lepuoanueckoil cUCTEMbl XUMUYECKHUX DJIEMEHTOB:
pas3nuyaTh TOHSATUSA «TJaBHas mnoArpynmna (A-Tpymmna)» U «mo0odHas
noarpynna (b-rpynna)», wmanble u OOJbIIME TMEPUOJLI, COOTHOCUTH
00O3HayYeHusl, KOTOpbIE MMEIOTCA B MEPUOAUYECKOW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHUSI aTOMOB  XUMHYECKUX
AIIEMEHTOB (COCTaB M 3apsiA  sjapa, oOIllee 4YHCI0 JJIEKTPOHOB U
pacrpefieieHue HMX 10 JJIEKTPOHHBIM  CIIOSIM), OOBSCHATH OO0IIUe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB DJIEMEHTOB U UX COCAUHEHUUN B
npeAeiax MallblX NEPUOJIOB U TIABHBIX MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTbI, HEOPraHMUYECKUE BEIECTBA,
XUMHYECKHE peakiuu (M0 YUCIY W COCTABY YYACTBYIOIIMX B PEAKIIUU
BEIIECTB, MO TEIIOBOMY 3(PdeKTy, 0 U3MEHEHHUIO CTETNeHEH OKHMCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIIME W cHeuupuueckrue XUMHYECKUe
CBOMCTBa TPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAsl OIMKHCAHUE
pUMEpaMHi MOJIEKYJISIDHBIX W HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIIUN;

COCTaBJIATb YPaBHEHUS AIIEKTPOJUTUYECKON JHUCCOLUMAUMU  KHCIIOT,
LIEJI0YEN U COJIEU, ITOJHBIEC U COKPAILIEHHBIE YPABHEHHUS PEAKLIUA HOHHOIO



oOMEHa, ypaBHEHUS PEAKIHK, IOATBEPKIAOIINX CYIICCTBOBAHUE
TCHETHYECKOU CBSI3U MEXIY BEIIECTBAMH PA3IMYHBIX KIIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIMTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIIUN
MOCPEJICTBOM COCTABJICHHS JICKTPOHHOrO OallaHCa dTUX PEAKIINA;
MIPOrHO3UPOBATh CBOKMCTBA BEIISCTB B 3aBUCHMOCTH OT HX CTPOCHUS,
BO3MOXHOCTH TIPOTECKAHUS XWMUYECKHX TMPEBpAICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYKCIIATh OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJSPHYIO  MAacChl
BEIIIECTB, MAaCCOBYIO JOJI0 XHUMHYECKOro JJeMeHTa 1o ¢opmylie
COCTMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, IIPOBOJIUTH PAaCUEThHI
110 YPaBHEHUIO XUMHYECKOU PEaKIIHH;

coOroaTh  TpaBWIa  IOJIB30BAHWUSA  XUMHUYCCKOHM  mocyaod |
7abopaTOpHBIM  00OpPY/IOBaHHMEM, a TaKXe TMpaBWia OOpameHus ¢
BEIIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYyYCHHUIO H COOHMpPAHHIO
ra3000pa3HbIX BEIIECTB (AaMMHaKa M YIIICKHUCIIOro Tra3a);

MPOBOJNTH  PEAKIUH, IOATBEPKIAIOMINE  KAYSCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYTEM XJIOPHUA-, OpOMUI-,
nonua-, kapOonar-, ¢ocdar-, cuwiMkar-, cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUEC B
BOJIHBIX PACTBOpax HEOPraHUYECKUX BEIECTB;

MIPUMEHSATH OCHOBHBIC OIEPAllid MBICIMTEILHON NEITEILHOCTH — aHaJIu3
U CHHTE3, CpaBHEHUE, O0000IICHHE, CHUCTEMaTU3allhi0, BBISBICHUE
MPUIUHHO-CJICICTBEHHBIX CBS3€d — 11 M3YYCHHUS CBOMCTB BEIICCTB H
XUMHUYECKUX PEaKIui, eCTECTBCHHO-HAYYHBIC METOJbI IIO3HAHUS —
HAOJTIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCIEPUMEHT (pealbHbIN U
MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacoB
Ne HaunmeHnoBaHue pa3iesnoB DJIeKTpPOHHBbIEe (U (POBbBIE)
KonTposabHbie IIpakTH4yeckue
n/n TeM NMPOrpamMMbl Beero o0pa3oBaTebHbIE PeCypChl
padoThI padoThI
Pasjnen 1. I[lepBoHavajibHble XUMUYECKHE MOHITHSA
Xumus — BakHast o01acTh
11 €CTECTBO3HAHUS U 5 2 bubmuorexa [IOK
' IPAKTHYECKOM JeATENbHOCTH https://m.edsoo.ru/7f41837¢c
yeJIoBeKa
19 BemtectBa 1 xXuMu4deckue 15 1 bubmuorexa [IOK
' peaxiuu https:/m.edsoo.ru/7f41837¢c
Hroro mo pasneny 20
Pa3jen 2. BaxkHelilue npeacTaBuTe I HEOPraHUYECKHX BellleCTB
21 Boznyx. Kucnopon. [Tonsitue 6 bu6nmoreka [JOK
' 00 oKkcuIax https://m.edso0.ru/7f41837c
Bonopoa.llonstue o kuciorax bu6nuorexa LIOK
2.2 8 1
H COJIIX https://m.edsoo0.ru/7f41837c
53 Bona. PactBopsl. [lonsitue 06 5 1 1 bu6mmoreka [IOK
' OCHOBaHHAX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIACCHI bu6nuorexa [IOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTUHCHUMN https://m.edsoo.ru/7f41837c
Hroro no pasneny 30

Pazpnea 3. Ilepuoanueckuii 3axon u [lepuoanueckas cucrema xumudeckux iemeHToB JI. U. MengeneeBa. CTpoeHue aToMoB.
Xumuueckasi cBsi3b. OKHCIUTENbHO-BOCCTAHOBUTEIbHbIE PeaKIUU



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

[Teproanueckuii 3aK0H U

31 Ilepnonnueckas cucrema 7 bu6mmorexa [IOK
XUMHUYECKHX djiemeHToB JI. W. https://m.edsoo.ru/7f41837c
Menpnene-eBa. CtpoeHue atoma
XumMu4decKas CBS3b.

3.2 OKI/ICJH:TCGJ?LHZ- 3 8 bubamorera LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKITUU
bub6nuoreka LIOK
Hroro no pasaeny 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMms 3 bubamorexa [IOK
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



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

9 KJIACC

KoaunuyecrBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uudpoBbie
Ne n/m P Konrpoasusie | IIpakTuueckue (1wt pp )
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pa3jnen 1. BemecTBO M1 XMMHYeCKHe peaKIUU
11 [ToBTOpenue u yriay6nenne 3HaHUN 5 1 bubnuotexa [JOK
' OCHOBHBIX pa3/IesioB Kypca 8 kimacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnunoreka [IOK
' peaxiuii https://m.eds00.ru/7f41a636
13 DIIEKTPONUTHYECKAs TUCCOITUAIINS. 8 1 1 bubnmoreka [JOK
' XHAMHMUYECKHUE PEAKIIUU B PACTBOPAX https://m.edsoo0.ru/7f41a636
Hroro o pazaeny 17
Pa3nea 2. Hemerasibl U X COeIUHEHUS
21 OO1mas xapakTepuCcTUKa XUMHUYECKHIX 4 1 bubmuorexa [IOK
' anemMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01mast xapaKTepUCTUKa XUMHUIECKIX
2.2 aneﬁeHTmf VIApr ninbl. Cepa u eé 6 bubamorera LOK
' PYTHIHL- £-€p https://m.eds00.ru/7f41a636
COEIIMHEHUS
OO61as xapaKTepuCTHKa XUMUYECKUX
2.3 e} eHI\iCHTOIf VA S nbl. A30T, pocdop u ux 7 1 bubamorera LOK
' . PYTHIRL: ’ p https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO61mas xapakTepuCcTUKa XUMHUYECKIX
24 35eMeHToB [VA-rpymmsl. Yriepon u 8 1 2 bubmorexa LIOK
' ) PYIHBL P https://m.eds00.ru/7f41a636
KPEMHUH U UX COSTUHCHHS
Hroro o pazueny 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

Paznea 3. Mera/LIbl 1 UX COeTUHECHUS

. bu6nmoreka [IOK
3.1 OO01111€e CBOMCTBA METAIIJIOB 4 httos://m.edsoo.ru/7f412636
. bubmuorexa [IOK
3.2 Baxkueiinime MeTamibl U UX CO€IUHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro mo pasneny 20
Pa3znen 4. Xumusi 1 okpy:Kamwinasi cpeaa
4.1 BentectBa 1 Matepualisl B )KHU3HHU 4ETI0OBEKA 3 bubmmorexa [OK
' m P https://m.edsoo.ru/7f41a636
Hroro 1o pasneny 3
PesepBHOE Bpems 3 bubmnorexa [IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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

IHOYPOYHOE INIAHUPOBAHUE

8 KUIACC
KoanuectBo yacoB DJIeKTPOHHBIE
Ne Hara ungpoBbie
Tema ypoka Konrpoabusie | IlpakTuyeckue
n/n Bcero u3ydeHusi | o0pasoBaTeibHbIE
padoThI padoThbI
pecypchl
1 [Ipenmet xumuu. Posib XUMUU B KU3HU 1 bubmmnorexa IHOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsiTHE O METOIaX IMO3HAHUS B XUMUHU 1 bubmorexa LIOK
https://m.edsoo.ru/ff0d227e
[Tpaktruueckas padora Ne 1 «IIpaBuia
3 paboTHI B 1aOOpaTOPUU U IPUEMBI 1 bubmuoreka [IOK
oOpartieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
4 Yuctele BemecTBa 1 cMecu. CriocoObl 1 bubmmoreka [IOK
paszieneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabota Ne 2
5 «Paznenenune cmeceii (Ha mpumepe 1 bubmroreia LIOK
& . p p https://m.edsoo.ru/ff0d28c8
OYHUCTKH MIOBAaPEHHON COJIN)»
bu6nunorexa LIOK
6 A 1
TOMBL I MOTCHIH https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKUE AIIEMEHTBI. 3HAKU 1 bubmuorexa [IOK
(CMMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTsie U CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
P H https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYIISIPHOE YUCHHE 1 bubmmorexa [JOK

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 BEIIICCTB.

bubmmoreka LIOK
10 X .B
umiieckas opmysa. Banentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHX JICMEHTOB
1 OtHocuUTeNbHAsI aTOMHAsI Macca. bubmuorexa [IOK
OTtHOcuTENbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10511 XMMAYECKOTO butmmoreka [IOK
3JIEMEHTa B COEIUHEHNU https://m.edsoo.ru/ff0d350c
13 KomuuecTBo BeniecTra. MoJib. bubnunorexa LIOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHUE SIBIICHUS. bubmuorexa [JOK
XuMuYecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycia0BUs IPOTEKAHUS bubmmorexa [LIOK
XUMUYECKHUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs! MacChl BEILIECTB. bu6nmorexa LIOK
XHAMHUYECKUE YPABHEHMS https://m.edsoo.ru/ff0d3b88
Brruucnenus konudecTBa, MacChl
17 BEIIECCTBA IT0 YPABHECHUSAM XUMHUYSCKUX bubmorexa OK
FSCIRA TSP https://m.eds00.ru/ff0d5708
peakiuit
Kiaccudukamnus XuMHYECKHX peaKIuit
18 (coe I/IH(I;HI/I}IH A3JI0KCHHS e bubmmorexa [IOK
A - P ’ https://m.edsoo.ru/ff0d3f34
3aMenieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIH-
19 SHIUKIIONETUCT O6ogq eHHUe U bubamorera TIOK
H AHCT Hj https://m.edsoo.ru/ff0d40c4
CHUCTEeMaTH3aIus 3HAHUH
20 KonTponbhas pabora Nel mo teme bubnmoreka [JOK
«BellecTBa 1 XUMHUYECKHE PEAKIIAN) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocrtas bu6bnuorexa [IOK

BO3yXa. KI/ICJ'IOpOI[ — OJICMCHT 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
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

du3znueckre U XUMHUYECKUE CBOMCTBA

22 KHCIopo/ia (peaKkiuu OKUCICHUS bubmmorexa [JOK
poaa (peartl ’ https://m.edsoo.ru/ff0d4614
ropenue). [louarue o0 okcumax
Crioco0bl TOTy4eHHsT KUCTIOpoAa B
23 nabopartopuu Zq 1} OMBIIJ_U'ICHI})IOHCTI/I bubmorexa LOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciaopoaa
TennoBoii 3pPexT XuMuIecKon
24 peakuuu, NOHITHE O bub6nuorexa [LIOK
TEPMOXUMHUYECKOM YPABHEHUU, IK30- U https://m.edso0.ru/ff0d4790
SHAOTEPMHUECKUX PEAKITUIX
T .
e : orIuBO (He(Th, Yrojib U MegaH) BuGniorexa LIOK
ArpASHCHIE BO3YXa, CTIOCODR €T https://m.edsoo.ru/ff0d4c4a
MIPeIOTBPALLICHUS
[paktuyeckas pabora Ne 3 o Teme
26 «ITonyueHnue u cobupanue KHCIOpoa bubmmorexa [JOK
7 P PO, https://m.edsoo.ru/ff0d4ae2
W3Y4YEeHHE €r0 CBOHCTBY
97 Bopopon — anemeHT u rpocroe bub6mmorexa [LIOK
BelecTBo. Haxoxaenue B npupoje https://m.edsoo.ru/ff0d4ddo
28 Du3NYEeCKUe U XMMUYECKHE CBOMCTBA bu6mmoreka LIOK
Bojiopoaa. Ilpumenenune Bogopoaa https://m.edsoo.ru/ff0d4dd0
but6mmoreka [IOK
29 I1
OIUITHE © [HCTOTAx 1 coIx https://m.edsoo.ru/ffod50d2
30 CrniocoOsI MmostydeHus: BOAOPOa B bu6muoteka [IOK
nabopaTtopuun https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas pabora Ne 4 o Teme
butmmoreka [IOK
31 «IlonyueHnue u cobupanue BoI0poO/a,

HU3YUCHHUC CTO CBOICTB»

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
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d4f42

MossipHblii 00bEM ra30B. 3aKOH

bubmuorexa [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOTHYECTBA

33 BEII[ECTBA ra3a [0 €ro U3BECTHOM bubmorera [IOK

. . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WJIH 00BEMY
Brrunciaenus 00LEMOB ra30B 110

34 aBHEHHIO PEAKIIMU HAa OCHOBE 3aKOHA bubmorexa OK
b .. peait . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHHH Ta30B

35 du3nvecKre 1 XUMUYECKHE CBOMCTBA bubmuorexa I[IOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanwuii. [lonsrue 00 bubmuorexka [IOK
HHAUKATOPax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HaceimenHsie

37 u HI::HaCI)IpeHHI)II;) aCTBOPLI MH:lCCOBaSI bubmorexa HOK

H P PPl https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B pacTBOPE
IIpaktuyeckas pabora Ne 5 o Teme

38 «IIpuroroBiieHne pacTBOPOB € bubnmoreka [JOK
onpeAeaEéHHON MacCOBOM 10Jen https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BENMIECTBA»

39 Konrtponsnas padota Ne2 o teme bubnnorexa [HOK
«Kucnopoa. Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
Oxcuppl: cocTaB, KiacCUpUKALIUS, bubnunorexa LIOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyduenne n XUMHYECKHE CBOMCTBA

41 KI/ICHY;THBIX OCHOBHBIX M aM(OTEPHBIX bubmmorexa LOK

’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUS: COCTaB, Ki1accuuKarus, bu6muoteka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tonyuyenune u XUMUYECKUE CBOMCTBA

bubnunorexa LIOK

43
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kinaccuduxausi, bubnunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [lony4eHnue 1 XUMHYECKHUE CBOWCTBA bubnuorexa [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIATypa,
46 ((3 peane) P bubmuorexa [IOK
CII0CO onyue ecKue
1 . BT HOIYHCHITE, XAMHACCRA https://m.edsoo0.ru/00ad9474
CBOMCTBA
[paktuyeckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmuorexka [IOK
«OCHOBHBIE KJIACChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHMI
48 I'eneTndeckas cBs3b MEXAY KlaccaMu bub6nmorexa [IOK
HEOPraHUYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
bu6nmorexa LIOK
49 O06o00mIeHre U crcTeMaTHU3alus 3HAHHH
B 1 https://m.edso00.ru/00ad9ch2
KonTponbhas padota Ne3 mo teme
50 "OCHEBHLIG anccm HEOPraHUYECKUX bubamorexa [HOK
o P https://m.edsoo.ru/00ad9ela
COCIUHCHUH
[lepBbie MOMBITKH KITaCCUPUKATII
51 XAMUYECKHX AJIeMCEHTOB. IloHsaTue o Bubmmorexa LIOK
' https://m.edsoo.ru/00ad9ffa
IPYyMIax CXOAHBIX AIIEMEHTOB
Ilepunognueckuii 3aK0H U
50 a proa bubmuorexa [IOK
epruoandecKas CHCTeMa XUMHUICCKHIX
proa https://m.edsoo.ru/00ada52c
anemenTtoB /1. V1. Menneneena
butmmoreka [IOK
53 [lepuomapl, TPyIIIBI, TTOATPYIIITHI &

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

bubnunorexa LIOK

54
siaep. M3oronbl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000JI0UEK
. bubmuorexa [IOK
55 aTOMOB 3JieMeHTOB [leproaudeckoi
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MenneneeBa
XapakTepucTUKa XUMUYECKOTO
56 3JIEMEHTA 10 €T0 MOJ0KEHUIO B bubnuorexa [JOK
[Tepuonnueckoii cucteme /. 1. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoanueckoro 3akona aJis
57 pa3BUTHS Hayku U npakTuku. . W. bubmuorexa [JOK
MenpeneeB — y4€HbIiA, eAaror u https://m.edsoo.ru/00ada96e
TpaKIaHIH
58 DIEeKTPOOTPULIATETLHOCTH ATOMOB bubnnoreka [JOK
XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnasg xuMudeckast cBI3b bubnmorexa [OK
https://m.edsoo.ru/00adac34
60 KoBanenTHast nosisipHasi XuMHuecKas bubmmorexa [LIOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenossipHasi XMMU4YecKas bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIIEHUS bubnmorexa [OK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIIbHbBIC bu6muoteka [IOK
peakiuu https://m.eds00.ru/00adb076
64 OKHUCIUTEIN U BOCCTAHOBUTEIIN bubnmorexa [OK
https://m.edso0.ru/00adb076
65 KonTponbaas padora Ne4 rmo teme bubnmoreka [JOK
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«CtpoeHue aroma. XUMHUYECKasl CBS3bY

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

66 PezepBHblil ypok. O6001IeHNE U 1 bubmmorexa [IOK
cUCTEeMaTHU3allus 3HaHUI https://m.edsoo.ru/00adb33c
67 PezeprHblil ypok. O600mIeHNE U 1 bub6mmorexa [LIOK
CHCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch?2
68 PesepBHrlit ypok. O600111eH1E 1 1 bubmuorexa [JOK
cucTeMaTU3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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9 KJIACC

KoaunuyecrBo yacos DJIEeKTPOHHbBIE
Ne Hara nugposble
Tema ypoka Konrponbubie | IIpakruueckue
n/n Bcero U3y4yeHus | oOpa3zoBaTesibHbIE
padoThI padoThI
pecypcsbl
[lepunonnueckuil 3aKoH.

1 Ilepnonnueckas cucreMa 1 bubnuorexa [IOK
XUMUYECKHX di1eMeHnToB JI. 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 . P 1 bubmuorexa [IOK
CBOMCTB XMMHUYECKHX 3JIEMEHTOB

. https://m.edso00.ru/00adb6b6
NEPBBIX TPEX NEPUOIOB

3 Knaccuukanus 1 HOMEHKIaTypa 1 bubnmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buap XuMHudecKkou CBSI3U U TUNEI 1 but6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTponbnas pabora Nel mo teme

5 «[ToBTOpEHNWE U YrITyOJICHUE 3HAHUI 1 1
OCHOBHBIX pa3JieioB Kypca 8 kiacca»

6 Knaccudukamnmst XuMrHaecKux 1 bubmnorexa IHIOK
PEAKLHIA 110 pa3JIMYHBIM TPU3HAKAM https://m.edso0.ru/00adbch0
[TonsATHE O CKOPOCTH XUMHYECKOU

7 eaknuu. IToHsITHE O TOMOI'€HHBIX U 1 bubmmorexa [OK
P ] https://m.edsoo.ru/00adbe9a
TeTEPOTEeHHBIX PEaKIIUSIX
[ToHATHE 0 XUMUYECKOM PAaBHOBECHH.

P bubmuoreka [IOK

8 @DaxTOpHl, BIUIIOIINE HA CKOPOCTh 1

XUMHYECKOM pPCaKuu U MOJIOKCHUC

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



https://m.edsoo.ru/00adb59e
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https://m.edsoo.ru/00adb7e2
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XUMHYCCKOI'0 paBHOBECHUA

OKHCIUTEIIFHO-BOCCTAHOBUTEIBHBIC

bu6mmoreka LIOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 371eKTPOIUTHIECKOU
10 I/IC(I:O na I/II/TIp CuibHbIE U c1adble bubmorexa HOK
A HHatHH. https://m.edso0.ru/00adcd68
3JIEKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIui Bubmaorexa IIOK
yp peaxtt https://m.eds00.ru/00add448
XUMHYECKHUE CBOMCTBA KUCIIOT U
12 OCHOBaHHUI B CBETE IIPEJICTABICHUN bubmmorexa [OK
pv https://m.edsoo.ru/00add5d8
00 BJIEKTPOIUTUYECKON UCCOIHAIIIT
XHUMHYECKHE CBOMCTBA COJIEU B CBETE
13 IPEeNCTaBICHUN 00 bubmorexa LOK
pes . https://m.edsoo.ru/00add8b2
AIIEKTPOJIMTUICCKON AUCCOIUAIIH
14 TTonsiTue o TuApoIN3€E CONIEH bubmorexa LIOK
P https://m.edsoo.ru/00add9d4
15 O600611eH1e U cUcTeMaTU3alus bubnuorexa [IOK
3HAHUU https://m.edsoo.ru/00addd12
[IpaxTrueckas pabora Ne 1.
16 «Perrenne skcriepuMeHTaAIBHBIX bubmorexa IIOK
p https://m.edsoo.ru/00addbfa
3a71a49y
KoHnTtponbHas pabota Ne2 o teme
17 «DIEKTPOIIMTHUECKAS TUCCOIAALAS bubnnorexa LHOK
P A HHATI. https://m.edsoo.ru/00addecO
XUMHYECKHUE PEAKIIUU B PACTBOPAX)
O01asg xapakTeprucTrKa rajJoreHoB.
18 anqlnqeclee CBI(;ﬁCTBa Ha IIpUMEpE bubmmorexa [JOK
P p https://m.edsoo.ru/00addfe2
XJIopa
19 Xnoposogopon. CossiHast KUCIOTA, bu6muoteka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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XUMHNYCCKUC CBOfICTBa, MMOJIy4YCHHEC,

https://m.edsoo.ru/00adel104

MpUMEHEHHE
[Ipaktuyeckas padota Ne 2 o Teme
20 «[lony4yenue coNTHON KUCIOTHI, brbmrorexa LIOK
. N https://m.edsoo.ru/00ade348
U3ydeHue e€ CBOMCTBY
Brruncnenus o ypaBHEHUSIM
21 XUMHYECKUX peazznﬁ, €CJIH OUH W3 bubmorera [IOK
https://m.edso00.ru/00ade488
peareHToB JaH B H30BITKE
29 OO6m1as xapakTepHUCTUKA DJIEMEHTOB bubnmnoreka [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
ANOTpOTHBIE MOAU(PHUKAIIUU CEPBHI.
23 Haxoxnenue cepsl U €€ coenMHEHUI bu6mmorexa LIOK
B IIPUPOJIE. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoaopo, CTpOEHHE, bubnuorexa [JOK
bu3NYecKre U XUMUIECKHE CBOMCTBA https://m.edso00.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 duznyeckre U XUMHUYECKHE CBOICTBA, bubmroreia LIOK
https://m.edsoo.ru/00adea28
pUMEHEHHE
XUMUYECKUE peaKIliH, JeKalle B
OCHOBE TNPOMBIIIJIEHHOTO criocoba
26 MOJTyYEHUS] CEPHOM KUCIIOTHI. bubmmorexa [LIOK
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarollIeH cpeibl COEAUHEHUIMU
cepol
97 Brruaucienne MaccoBOH 10U BEIXOA bubnunorexa LIOK
IPOAYKTa PEAKLUUU https://m.edsoo.ru/00adec8a
28 OO01mas xapaKTepUCTHKA JIEMEHTOB bubnmoreka [JOK
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VA-rpynnsl. A30T, paclipocTpaHeHHE
B IIpupoze, Gpu3ndeckue u
XMMHUYECKHE CBOMCTBA

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

AmMuak, ero puznyeckue u

but6mmoreka [IOK

29 €CKIH€e CBOWMCTBA, IIOJIYYCHIE
RHMITCCIHC CROHCTEA, HOMyACHIC | https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[Ipaktuyeckas padota Ne 3 o Teme

30 «ITonydueHne aMMHuaKka, H3y4eHHE €ro bubmmorexa [IOK

sl > Y https://m.eds00.ru/00adf180
CBOMCTBY»

31 A30THas KucioTa, e€ puznyeckue u bu6nuorexa [IOK
XUMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHUe HUTPATOB U COJIEH
aMMOHHMSI B KAUYECTBE MUHEPATbHBIX

32 TO00OpeHuii. XUMHUYECKOE bubmmorexa [OK
yAoop ’ . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYKAIOIEH cpeabl
COEJIMHEHUSIMU a30Ta
®ochop. Oxeun pochopa (V) u

33 q)oc:ii))op a f ((1)) a(b(b p3 (e)c e bubmmorexa LOK

Hasl KUCJIOTa, (PU3UYECKHE U
P N https://m.edso0.ru/00adf68a
XUMHYECKHE CBOICTBA, MOyUYeHUE
Hcnonb3oBanue pocdaTtoB B

34 KauyeCTBE MUHEPAIbHBIX YA0OPEHUI. bubmuorexa [IOK
3arpsi3HEHUE MIPUPOJTHON Cpeibl https://m.edsoo.ru/00adfc20
docharamu
Yraepon, pacopocTpaHeHUE B

35 pu E Iel (II))I/IL’»I/II‘)IGCKII)/ICI/IXI/IMI/ILIGCKI/IC brbmorexa LIOK

PUPOAS, https://m.eds00.ru/00adfd9c
CBOIICTBa
36 Oxcupel yraepoaa, ux Gu3ndecKue u bubnnorexa [JOK

XHUMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKosoruyeckue npoodaemsl,
cBsi3aHHBIE ¢ okcHaoM yriepoza (1V)

37 VYronbHas KUCIIOTa U €€ COIU bubmorexa OK
https://m.edsoo.ru/00ae006¢
[IpaxTrueckas pabora Ne 4 o Teme

38 "ITosmydyeHne yriekucioro rasa. bub6mmorexa [LIOK
KauecTBenHas peakuus Ha kapOoHaT- https://m.edsoo.ru/00ae027e
1oH"

[lepBoHa"aNbHBIC TOHATHS 00
39 OpPraHUYECKHUX BEIIECTBAX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX yriepoa
40 Kpemnuii u ero coenunenus bubnmorexa [IOK
https://m.edso00.ru/00ae080a
[IpakTrueckas pabora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmnoreka [JOK
«Baxnelme HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCIUHECHUS
KonTponbnas padora Ne3 o teme

42 «BaxxHeimme HeMeTalTbl U UX bubmorexa [JOK

https://m.edso0.ru/00ae0e18
COCTUHECHUS»
OO6mias xapakTepucTUKa XUMUYECKHUX
3JIEMEHTOB — METAJLJIOB.

43 MeTtamndeckas CBA3b U bu6nunorexa LIOK
METAJUIMYECKAS] KPUCTAILIAYECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3n4ecKue CBOMCTBA
METAaJLJIOB
XuUMHYECKHE CBOMCTBA METAJIIOB.

. bubmuorexa [JOK

44 DIEKTPOXUMHUUECKUN PSTT

HaIPSHKECHUN METAJIOB

https://m.edsoo.ru/00ael1156
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O01u1re crocoObl MoTydeHuUs
MeTtaiioB. CrutaBel. Beraucienus no

bubnunorexa LIOK

45 YPABHCHIIM XUMHUHCCIIR peditin, https://m.eds00.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
PUMECH
46 [lonsiTve 0 KOpPO3UK METAIIIIOB bubmmorexa [IOK
https://m.edso0.ru/00ae1278
bubnunorexa LIOK
47 [lenourbre MeTauIb! https://m.edsoo.ru/00ae14b2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubnnoreka [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [[{esrouHO3EMENBHBIE METAILIIBI — bubnnorexa HOK
KaJIbIIMHA B Mardui https://m.edsoo.ru/00ae15e8
50 Baxnenmme coemmHEHNS KaabITHAS bubmmorexa [JOK
https://m.edsoo.ru/00ae15e8
51 O06o00mIeHre U cucTeMaTH3aIus
3HAHUH
59 JKEcTKOCTh BOMBI U CIIOCOOKI €€ bu6nunorexa LIOK
YCTpaHEHHUS https://m.edso00.ru/00ae1886
[IpakTuueckas pabora Ne 6 mo Teme
53 "}iéCTKOCTB BOiBI 1 METOIBI €€ bubmorexa LIOK
.\ https://m.edso0.ru/00aelae8
YCTpaHECHHSI
54 PN bubmmorexa LIOK
https://m.eds00.ru/00aelc64
55 AmboTepHbIe CBOICTBA OKCHIA U bubmuorexa [JOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso butmmoreka [IOK

https://m.edsoo.ru/00ae1d86
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OKcuibl, THIPOKCUIBI M COJTH JKese3a

bubnunorexa LIOK

S (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O600611eH1e U cUCTeMaTU3alus
3HAHHUU
[paktuyeckas padora Ne 7. Pemenue
59 JKCIIEpUMEHTAIBHBIX 337a4 110 TEME bu6mmoteka [IOK
«Baxueinme MeTauibl U UX https://m.edsoo.ru/00ae3de8
COEJIMHEHUS
Berurcnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIINii, TN OHH U3
60 peareHToB J1aH B U30bITKE WIIN bubnnorexa [HOK
COZIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MacCOBOH JI0JTM BBIXO/1a MPOTYKTa
peakuuu
61 O0001IeHNE U CHCTEMATH3 AN
3HAHHH
KonTtponbHas pabota Ne4 o teme
62 «BakHeWIIe METaUTBI i HX
COCTMHEHUS
BemectBa u maTepuaisl B but6mmoreka [IOK
63 .
MIOBCEIHEBHOM KMU3HU YeJIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE bub6mmorexa [LIOK
OKpYKarolleu cpeasl https://m.edso00.ru/00ae4270
65 Ponp xumuu B perieHun bubnnorexa [HOK
9KOJIOTUYECKHX TPOOIeM https://m.edso00.ru/00ae4270
66 Pesepaublit ypok. O60611eHNE U bu6mmoreka [LIOK
CHCTeMaTH3alus 3HaHUI https://m.edso00.ru/00ae0dOa
67 PesepeHelit ypok. O60011CHHE 1 bubnmoreka [JOK
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cUcTeMaTU3alus 3HaHUU

https://m.edso0.ru/00adb33c

PesepBHelit ypok. O6001IeHNE U
CHCTEMAaTHU3AIINs 3HAHUH

68

bu6mmoreka LIOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAUJIBI JIUIAA YYEHUKA

» Xumus, 8 knacc/ I'abpuensa O.C., OctpoymoB U.I'., Cagkos C.A.,
AxumonepHoe o0mectBo «M3aatenscTBo «IIpocBeiienney

» Xumus, 9 xnacc/ 'abpuensu O.C., Octpoymon W.I'., Cnagkos C.A.,
AxnmonepHoe o0mectBo «M3aaTenscTBo «IIpocBerienuey

tabmuibl: [lepuonnyeckas cucrema XxuMudeckux siaemeHTos Jl. U.
MemnpeneeBa, TabauIa paCTBOPUMOCTH, DJIEKTPOXUMHUUYECKHUH PsiJ] HATIPSHKEHUS

MECTAJ1JIOB

METOINYECKHUE MATEPHUAJIbI IJISA YYUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/X umusi-0a30BblIii-ypOBEHb.
-Peanuzamus-tpedoBanuii-OI'OC-0CHOBHOT0-00111€T0-00pa30BaHUsI.

-Metonuueckoe-nocodue-aisi-yanrens.pdf

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HMHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/
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