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MNOACHUTEJIBHAS 3AIINCKA

[IporpammMa 1O XUMUM Ha YpOBHE OCHOBHOTO 0O0mIero oOpa3oBaHus
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHUS OCHOBHOM
o0Opa3oBaTeILHOM MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B OI'OC OOO, a Takxke Ha OcHOBe (enepasbHOl paboyeil mporpamMmsbl
BOCITUTAHUS U C YYETOM KOHIEIIIHUU MPENoAaBaHusi yaeOHOro npeamera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusiax Poccuiickont denepanum.

[Iporpamma 1mo XuMHM AacT MPEACTABJICHHE O ILENsAX, OOUIeH cTpaTeruu
OoOydeHMs, BOCHUTAaHUS U Pa3BUTHUS OOYYAIOMIMXCA CPEACTBAMU Y4YEOHOIO
npeaMera, yCTaHABIIUBAET 00s13aTENBHOE peaMETHOE coJIepKaHHUeE,
npeaycMaTpUBaET paclpe/iesieHHe €ro Mo KilaccaM W CTPYKTypUpOBaHUE IIO
pa3genaM M TeMaM MOporpaMMbl IO XUMHH, ONPEAENSET KOJIUYECTBEHHBIE U
KaueCTBECHHbIEC XapaKTepUCTUKU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJIEAOBATEIBHOCTh M3YYEHHUS] XHUMHUU C YUYETOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTUKM  y4eOHOTO  TIpoliecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYaromuxcs, OMNpeAessieT BO3MOXKHOCTH MpeaMeTa s
peanu3anuu TpeOOBaHUW K pe3yjbTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTeIbHOM
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs, a TakkKe TpeOOBaHHUM K
pe3yabTaraM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIeH U3YUYEHUsI TpeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TO3HABATEIILHOM JEATEIbHOCTH OOYyYaroIIerocss Mo OCBOCHUIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XWMHH CIYXXUT OCHOBOW 1Jisi (OpMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrparoT (GOpMUPYEMbIE XHMHEH MPEACTABICHUS O B3aMMONPEBPALIECHUSIX
SHEPrUM U 00 DBOJIIOIMU BEIIESCTB B MPUPOJAE, O MYTIX PEIICHUS TJI00ATbHBIX
npoOJjieM yCTOMYMBOIO pPa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETHUECKOMH,
MUIIEBOM M 9KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3I[paBOOXPAHEHUSI.

N3yuyenune xumun:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEM  Jisi  CaMOpa3BUTUA U
dbopMupOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIJl B OpMHUPOBAHUE MBIIIUICHUSI U TBOPUYECKUX CIIOCOOHOCTEN
oOydJaronuxcsi, HABBIKOB HMX CAMOCTOSTEIBHOW  y4yeOHOW JESTENbHOCTH,
DKCIIEPUMEHTAJIbHBIX M HCCIEJOBATEIIbCKUX YMEHUN, HEOOXOIWMBIX KakKk B
MOBCEIHEBHOM KM3HM, TaK U B TPOPECCUOHATILHOMN JEATEIbHOCTH;

3HAKOMHUT CO CHeNU(PUKON HAyYHOTO MBIIIJICHUS, 3aKJIaJIbIBA€T OCHOBBI
I[EJIOCTHOTO B3IUIsIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YUYarOIINXCS;



CrocoOCTBYeT (POPMUPOBAHUIO ILEHHOCTHOTO OTHOILIEHHUSI K E€CTECTBEHHO-
HAy4YHbIM 3HAHUSAM, K IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 3KOJIOTHUECKOE
oOpa3zoBaHre 00YUYaIOIINXCS.

Jlanubple HampaBlieHUsS B OOY4YEHHMM XMMHH OOECIEYMBAIOTCS CHEIU(UKOM
colepkaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBJSIETCS  MEIaroruyecKu
aIalITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMHUU Ha OMPEACICHHOM 3Tare e¢
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIer0 00pa30oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIONIMMUCS CHCTEMbl MEPBOHAYAIBHBIX TMOHATUA XHMHH, OCHOB
HEOPraHWYECKOM XUMUU U HEKOTOPBIX OTACJIBHBIX 3HAYUMBIX MOHATHN
OPraHUYECKON XUMUH.

CtpykTypa coaepkaHus MPOrpaMMbl IO XUMHHU C(POPMHUPOBAHA HA OCHOBE
CUCTEMHOT0 MoAX0Aa K e¢ m3yueHuro. Coaep:kaHHue CKJIAAbIBAETCS U3 CHCTEMBbI
NOHATUI O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUI O XUMUYECKON
peakuuu. OO0e 53TH CUCTEMBl CTPYKTYPHO OpPraHU30BaHbl 10 MHPHUHIHUIY
MOCJIEIOBATEIBHOTO Pa3BUTHUSl 3HAHUI HA OCHOBE TEOPETHUUECKUX MPEICTAaBICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUsI KaK OCHOBBI BCErO €CTECTBO3HAHMS;

— Ilepnoanyeckoro 3akona /. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUYEHHUA O CTPOEHUU aTOMa U XMMHYECKOU CBSI3H;

— TMpeACTaBlIeHUN 00 JJIEKTPOJIUTUYECKON JUCCOLMAIMM BELIECTB B
pacTBopax.

Teopernyeckne 3HaHUS pPACCMATPUBAKOTCA HA OCHOBE OMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJTHOTO
YPOBHSI K JpYromy, BBINOJHAS (YHKIMM OOBSICHEHUS M MPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEW NMPAKTHYECKOTO NMPUMEHEHHS U IMOIYYEHUS
U3Yy4aeMbIX BEIECTB.

OcBoeHue mnporpaMMmbl MO XHMHH  CHOCOOCTBYET  (OPMHUPOBAHUIO
MIPEACTABIICHNS] O XUMHYECKOM COCTABIIIONIEN HAyYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM MNpHPOIbI, LEHHOCTHOIO OTHOLIEHWS K HAyYHOMY 3HAHUIO U
METO/JaM IO3HaHWsA B Hayke. V3ydeHHe XMMHM IPOUCXOJMT C IPHUBJICUYEHHEM
3HaHUU M3 paHee M3YYEHHBIX Y4YeOHBIX IpeaMeToB: «OKpyX aroumil Mupy,
«buonorus. 5-7 knacce» n «duszuka. 7 Kiaaccy.

[Ipy wu3ydeHHH XUMHUU TPOUCXOIUT (HOpPMHpPOBAHME 3HAHUU OCHOB
XUMHUYECKON HayKH Kak 00JIACTH COBPEMEHHOTO0 €CTECTBO3HAHMS, MPAKTHUYECKOU
NEATEIbHOCTH YeJIOBeKa M KaK OAHOTO0 W3 KOMIIOHEHTOB MHMPOBOH KYJIbTYpPBHI.
3amaua y4eOHOTO TpenMeTa COCTOMT B (OPMHPOBAHWU CHUCTEMBI XMMHYECKHX
3HAHUN — BaKHEHUIINX (PaKTOB, MMOHSATHHA, 3aKOHOB M TEOPETUUCCKUX ITOJIOKCHHM,
JOCTYITHBIX 0000IIEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, s3blKa HAYKH, B



NpUOOIIEHNM K HAy4YHBIM METOJlaM TO3HAaHUSl TMPU H3YYCHUH BEIIECTB W
XUMHUYECKUX peakiuil, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHUU U
WX TPUMEHEHHU B Yy4eOHO-TIO3HABATENIbHOM U Yy4yeOHO-HUCCIEA0BATEIbCKOM
NeSATEIbHOCTH, OCBOCHHMM MpaBUJ 0€30MacHOTO OOpalleHus C BellecTBaMU B
ITOBCEHEBHOM KU3HU.

[Ipu M3ydyeHun XUMUU HAa YPOBHE OCHOBHOTO OOIETO 00pa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPENU TaKue LEeH, KaK:

— (dopmupoBaHHe HMHTEIJIEKTYalbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY MPUHITHIO DPEIICHUMH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

— HampaBJCHHOCTh OOY4YeHHs] Ha CHCTEMaTH4YeCKOoe MPHOOIICHHE
oOy4Jarommxcss K CaMOCTOATENIbHON IMO3HABATEIbHOM JACSTENbHOCTH, HAYYHBIM
METO/JaM MO3HaHus, (GOPMHUPYIOIIMM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEW K
XUMUH;

— o0ecIreueHue YCIOBUM, CIIOCOOCTBYIOMIUX MTPUOOPETEHHUIO 00YyYaIOINUMUCS
OTbITa Pa3HOOOPA3HOUN NESITENLHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIIOYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), MMEIONIMX YHUBEpPCAJIbHOE 3HAYCHUE IS
Pa3IMYHBIX BUJIOB ACSATEIBHOCTH;

— (dopmupoBanue oOmEeNH QYHKIMOHAIBHOW UM E€CTECTBEHHO-HAYyYHOUH
TPaMOTHOCTH, B TOM WYHCIIC YMEHHH OOBSICHATh W OICHHUBATh SIBJICHUS
OKPYXKAIOIIEro MHpa, WCIONB3ys 3HAHWS W OIBIT, MOJYyYEHHBIE TPH H3YYCHHUH
XUMUH, TPUMCHATh WX TPH PEIIeHHd TPoOJIeM B TIOBCEIHEBHOW JKM3HH U
TPYZIOBOU IEATENBHOCTH;

— ¢opMmupoBaHHEe Y OOyYaOIIMXCS TyMAaHUCTHYECKUX  OTHOIICHHM,
MOHUMAHUSI IIEHHOCTH XUMHUYECKUX 3HAHUN IS BBIPAOOTKH DSKOJOTUYECKU
1[€JIECO00Pa3HOr0 TMOBENCHUSI B OBITY M TPYAOBOM JCSATEIBHOCTH B IIEISIX
COXpaHEHUS CBOETO 3/I0POBbs M OKPYKAIOIIECH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUIIs M HAMPABICHHOCTH NabHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX JUIsl M3YyYCHHs] XMMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacos (2
Jaca B Hezeno), B 9 kiacce — 68 yacos (2 yaca B HEZAEIIO).



COAEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaJbHbIe XUMUYECKUE TOHATHS

[Ipenmer xumun. Ponb XUMUM B J)KM3HU YEIIOBEKA. XHMMUS B CUCTEME HAYK.
Tena wm BemectBa. du3znyeckue CBOMCTBA BEHIECTB. ATPETraTHOE COCTOSHUE
BelecTB. [loHsATHE O MeTOJax MO3HAHUS B XMMHH. UMCThIE BEIIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI W MOJEKYIbl. XHUMHUYECKHE 3JIEMEHThl. CUMBOJBI XHUMHYECKHX
A1eMEHTOB. [IpoCThI€ U CIIOKHBIE BellecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢Gopmyna. BaleHTHOCTP aTOMOB XHWMHYECKHX 3JEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BewecTB. (OTHOCUTENbHAasT AaTOMHAas Macca.
OTHOcHTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi ol XUMUYECKOTO 3JI€MEHTa B
COEJIMHEHNUHU.

KonnuectBo BemectBa. Moiib. MoisipHast macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHUCIa CTPYKTYpHBIX €IWHUIl BemecTBa. PacdyeTsl mo QopMmyiiam
XUMHUUYECKUX COCTUHEHUH.

OuU3NYECKUE U XUMHUYECKUE SBICHUSA. XUMUYECKAS] PEAKIUS U €€ MPU3HAKHU.
3aKOH COXpaHEHHsS MacChl BEIIEeCTB. XHMMHUeckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PEaKINi (COeAMHEHUS, Pa3JI0KEHUS, 3aMEIIIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCY/I0H, MpaBuUiiaMud paboThl B J1a0OpaTOpUu U
npueMamMu oOpallieHus: ¢ JT1abOpaTOpHBIM 00OpPYAOBaHUEM, U3YUCHUE U OINMCAHUE
bu3MUecKuX CBOMCTB 0O0paslloB HEOPraHMYECKUX BEIIECTB, HaOIOICHHE
¢u3nueckux (MJaBJIE€HUE BOCKA, TasgHHWE JIbJa, PACTHpPAHUE caxapa B CTYIIKE,
KUTNIEHWE U KOHJEHCALMS BOJbI) U XUMHUYECKUX (TOpPEHUE CBEUM, MPOKAJTMBAHUE
MEJTHOM MTPOBOJIOKH, B3aUMOJICHCTBHE MeJa ¢ KUCIOTON) SIBJICHHM, HAOMI0ACHUE U
ONKMCAHWE TPU3HAKOB MPOTEKAHMSI XMMHYECKUX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwisi, pa3iokKeHUE TUIPOKCUAA
menu (I1) mpu HarpeBanuu, B3auMOJICUCTBUE Kelie3a ¢ pacTBopoM coiit meau (1),
U3y4YeHUE CIOCOOOB pa3JelieHus] CMecei: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAaHUE,
BBITIAPUBAHUE, JUCTHILISAIMSA, XpoMaTorpadus, mpoBeeHne OYUCTKH TTOBAPEHHOU
Colv, HaOJIOJEHWE U  ONHWCAHWE  PE3yJbTAaTOB  TMPOBEJCHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MAacChl, CO3JaHUE MOJEJIeH MOJEeKyl
(I1IapOCTEePKHEBBIX ).

Ba:xHeiimue npeacTaBuTe/ I HEOPraHMYECKUX BelECTB

Bo3ayx — cMech razos. CoctaB Bo3ayxa. Kucimopon — 3J€MEHT U IpOCToe
BemecTBo. Haxoknenuwe kuciopoja B Tpupoae, (PU3NUEecKue W XUMHUUYECKHE
cBoiicTBa (peakuuu ropeHusi). Oxcuapl. [Ipumenenne kucimopoga. CrocoOb!



MOJlydYeHHUs KHUCIOopoJa B Ja0opaTopuud M MPOMBINUIEHHOCTH. Kpyrosopot
KHciopoa B mpupoje. O30H — aioTponHasi MOAU(PUKALINS KUCIOPOIa.

TemnoBoit 3p(dHeKT XUMHUECKON peakinu, TePMOXUMUYECKUE YpaBHEHUS,
9K30- W JHAOTEPMHUYECKHE pEaKkUHUH. TOIUIMBO: Yrojb M METaH. 3arps3HEHUE
BO3]lyXa, YCUIIEHHUE MapHUKOBOTO 3 (eKTa, pa3pylieHue 030HOBOTO CIIOA.

Bonmopon — »smemeHT M mpocToe BemiecTBO. HaxokneHue Boxopona B
npupoae, GU3MYECKHEe M XUMUYECKHE CBOMCTBA, TMPUMEHEHHE, CIOCOOBI
nosnyyeHus. Kucnotsl u conu.

MousipHbIi 00BEM ra3oB. PacueTsl 10 XUMHYECKUM YPABHEHHUSIM.

@dusnueckne CBOWCTBAa BOAbl. Boma kak pactBopurenb. PacTBOpSL
HacelllleHHbIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 10J1 BEIECTBAa B pacTBOpe. XUMHUYECKHE CBOMCTBA BOJBI. OCHOBaHMS.
Ponb pacTBOpoB B MpUpoO/I€ U B XKU3HH YeloBeKka. KpyroBopoT Boabl B IPUPOJIE.
3arpsi3HeHHe NPUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOIHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHeHuit. Oxkcuabl. Kiaccudukanms
OKCHJIOB:  cosieoOpasyronie  (OCHOBHBIE,  KHUCIOTHbIE, aM(pOTEpHbIE) U
HecosieoOpasyromue. Homenknatypa oxcuaoB. DU3WYECKHE M XHUMHYECKHE
CBOMCTBA OKCUJIOB. [lomyueHne okcuaos.

OcHoBanusa. Krnaccudukaruss OCHOBaHWN: IIEJIOYM W HEPACTBOPHUMBIC
ocHoBaHusd. HoMeHknatypa ocHoBaHuil. PU3MYECKHE W XHUMHUYECKHE CBOICTBa
ocHoBaHuU. [TomyyeHne ocCHOBaHUI.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kuciaor. @uznyeckue u
XUMHYECKHE cBoMcTBa KuCIOT. Pan axtmBHOcTH MetauioB H. H. bekerosa.
[Tonydyenue KUCIoT.

Conu. Homenknarypa coseil. @U3NYECKHe U XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue comnen.

['eneTnueckas CBSI3b MEK]y KJIaCCaMH HEOPTraHUYECKUX COCITMHEHUM.

Xumuueckuii IKCnepuUMeHm

KaueCTBEHHOE ONPEACIICHUE COJIEPKAHUS KUCIOPOJa B BO3YXE, MOJyUYECHHE,
coOupaHue, pacno3HaBaHWE M U3YYEHUE CBOWCTB KHUCIOpPOAa, HAOIOJCHHE
B3aMMOJICUCTBUS BEUIECTB C KHUCIOPOJAOM U YCIOBHUS BO3HUKHOBEHMS W
MpeKpalieHusi TOpeHus (Tmokapa), O3HAaKOMJIGHHE ¢ oOpa3liaMu OKCHIOB H
ONKCAaHUWE HX CBOWCTB, MOJy4YeHHE, coOWMpaHHe, pPACIIO3HABAHWE M H3YUYCHHE
CBOMCTB BOJIOpoJa (TopeHue), B3auMojencTBUe Bojgopoda ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BHJICOMATEPUANIOB), HAOIO/ICHHE O0pa3lloB BEIIECTB
KOJM4ecTBOM 1 MoOjb, HCClIeJOBAaHME OCOOEHHOCTEH pPAcCTBOPEHHS BEIIECTB C
pa3IMYHOM PACTBOPUMOCTBIO, NPHUIOTOBIIEHHE PAcTBOPOB C ONPEAEICHHON
MacCcOBOI J0JIEl PaCTBOPCHHOIO BELIECTBA, B3aUMOJIECUCTBUE BOABI C METAJNIAMU
(HaTpueM M KajablKeM) (BO3MOKHO HCIIOJB30BAaHUE BHJICOMATEPHUAIIOB),



WCCJIEIOBaHNE OO0pa3lloB HEOPTAHMYECKUX BEMIECTB PA3IUYHBIX  KIJIACCOB,
HaOJII0ICHNE U3MEHEHUSI OKPACKU MHAMKATOPOB B pacTBOpaxX KUCIOT U IIEIOYEH,
u3yueHue B3ammojeicTBus okcunma meau (Il) ¢ pacTBopoM cepHO# KHCIIOTHI,
KHCJIOT € METaJUIaMH, PEaKIUi HEWTpalIu3alu, MOJyYEHUE HEpPaCTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METaJUIa JAPYTMM W3 PACTBOPA COJIA, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 33/a4d 10 Teme «BaxHenmme Kiacchl HEOPraHUYECKUX
COEIMHEHUI.

IMepuognueckuid 3axkoH u Ilepumoguyeckass cucreMa XHMHYECKHUX
iemenToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKAasi CBS3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

IlepBbie TOMNBITKUA KIACCU(PUKAIMU XUMHYECKHX 3yieMeHTOB. I[lonsitue o
IPYIIAaxX CXOJHBIX 3JJIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHBIE METAILIBI,
raJIoreHbl, THEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphIe 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUJPOKCHUJBI.

[lepnonmueckuit 3akoH. [leproauyeckas cucrema XUMAYECKUX JJIEMEHTOB /.
N. MenneneeBa. KoporkonepuogHas ¥ JAJIuHHONEpUoAHAass  (POpPMBI
[Ieproanueckoit cucreMbl xumMudeckux 3neMeHToB [[. 1. MenneneeBa. [lepuonsl
u rpynnbl. DU3NYECKUM CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB IMeEpuoAa U
TPYMIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0ueKk atoMoB TepBbIX 20 XUMHUYECKHX  DJIEMEHTOB
ITepuonnueckoin cucremsl . M. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO
AJIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme . 1. Menneneesa.

3aKOHOMEPHOCTA HW3MEHEHHUS paJnyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYINaM U MEPUOAaM.

3nauenue [lepuoauueckoro 3akoHa u I[lepronnyueckoil CUCTEMbl XUMHUECKUX
AJIEMEHTOB [JIsl pa3BUTUs Hayku U mnpaktuku. J[. V. MenpgeneeB — ydeHbld U
rpaXJaHMH.

Xumuyeckass cBA3b. KoBajlieHTHast (HOJIIpHAsE W HEMOJSIPHAsi) CBS3b.
DJEKTPOOTPULIATENLHOCTh XUMUYECKUX JIEMEHTOB. MIOHHAS CBSI3b.

Crenenb  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iponieccrl OKUCIIEHUSI U BOCCTAHOBJICHUA. OKUCIUTETN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

n3ydeHue oOpaslloB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LIMHKA C PACTBOPAMHM KHUCIOT M WIEJIOYEH, MPOBEIACHUE ONBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUi
(ropeHue, peakiyu pa3ioKeHUs, COCAUHEHUS).

Mesicnpeomemmnoie cea3u



Peanuzamus MeXnpenIMeTHBIX CBsi3ed NpU H3yYEeHUU XUMUU B 8 Kiacce
OCYILECTBIISIETCSl 4YE€pe3 HCIOJIb30BAHHE KakK OOLIMX €CTECTBEHHO-HAYUYHbIX
IOHATUH, TaK U MOHATUH, SABISAIOIINUXCSA CUCTEMHBIMU JUISI OTAEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1iue ecTecTBEHHO-HAyUHbIE MOHSTHS: HAay4yHBIM (pakT, TUIOTE3a, TEOPHUS,
3aKOH, AaHaJNW3, CHUHTE3, KIacCUpUKalus, NEPUOAUYHOCTb, HAOJIOJIEHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: marepus, aTroM, DJJEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIUL,
M30TOIBI, PaJHMOAKTUBHOCTb, MOJIEKYJA, dJIEKTPUUYECKUNA 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NUECKUE BEIUYMUHBI, €IMHUIIBI
U3MEPEHUS, KOCMOC, IJIAHETHI, 3BE3/1bI, COMHIIE.

buonorus: dporocuntes, npixanue, ornocdepa.

I'eorpadusa: armocdepa, runpochepa, MHHEpanbl, TOPHbIE MOPOJBI,
IIOJIE3HBIE UCKOIAEMBbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMHYecKasi peakiuus

[lepnonmueckuit 3axoH. [leprognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHUH CBOMCTB
XUMUYECKUX DJIIEMEHTOB IME€pPBBIX TPEX MEPUOAOB, Kalaus, KajdblUsi U HUX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JyieMeHTOB B Ilepuogmueckoi
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BUABI XMMHUYECKOW CBS3U. THIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOU CBA3U.

Krnaccudukauus 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIECTB. XUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCSA K PAa3JIMYHBIM KJIACCAM HEOPraHUYECKUX
COEIMHEHNI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanys XuMAYECKUX PEaKLMid MO pa3IMnYHbIM NpU3HAKaM (110 YUCITY
U COCTaBy YYacTBYIOIIMX B pEakUUu BEUIECTB, MO TEIUIOBOMY 3¢ (deKTy, 1o
U3MEHEHHUIO CTETEHEN OKHMCIEHUS XUMHUYECKHX 3JIEMEHTOB, MO 00paTUMOCTH, MO
YYaCTHUIO KaTajau3aropa). JK30- U SHAOTEPMHUYECKHE PEaKLUU, TEPMOXUMUYECKHE
YPaBHEHMUS.

[lonsiTue o ckopoctu xuMuuyeckod peakiuu. [loHsaTne 00 0OOpaTHUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusx. [IoHATHEe O TOMOreHHBIX U TeTepOTreHHBIX
peakuusx. [lonsarne o karammse. [loHsTre 0 xumMuueckom paBHoBecuu. DakTopsl,
BIIMAIOIIME HA CKOPOCTh XUMHWYECKOW PpEAKUUH M TOJIOKEHHE XHUMHYECKOIO
paBHOBECHS.

OKHCANTENbHO-BOCCTAHOBUTEbHBIE ~ PEAKLUM,  OJEKTPOHHBIM  OajaHC
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakiyu. CoCTaBIEHUE YPAaBHEHHI



OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM €  HCIOJIb30BAHHEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonel, aHroHbl. MeXaHW3M JUCCOLMALIMM BEUIECTB C Pa3jIMYHBIMUA BHIAMH
xumMudeckoit csizu. Crenensb nuccoruanuu. CUIbHbIE U CIa0ble AIEKTPOIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE WM COKpPAIICHHbIE HWOHHBIE YpaBHEHUsA peakuuid. CBOHCTBa KHCIIOT,
OCHOBaHMII M coJeil B CBeTe TMPEACTaBICHUA 00  AIEKTPOIUTHUECCKON
nucconuanuu. KauectBeHHble peakini Ha HOHBL. [IoHsATHE O TUApOIH3€E COJEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPUCTAUIMYECKUX PEHICTOK HEOPraHMYECKUX
BEILIECTB — METAUIOB M HEMETAUIoB (rpadura W ajimasa), CIOXKHBIX BEIIECTB
(xJ0puaa HaTpusl), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pPEaKIUU
OT BO3JCHCTBHUS pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE 3JIEKTPONPOBOJIHOCTH
pacTBOPOB BEMIECTB, MpOLECCa TUCCOIMAIMU KHCIIOT, IIeJo4Yed | coJied
(BO3MOXHO  MCIOJIb30BaHME BHJIEO MATEpUAJIOB), MPOBEJIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKW  TPOTEKaHWsI  peakuuid  HOHHOro  oOMeHa
(oOpa3oBaHue ocajaka, BbIIEJICHME Tra3a, o00pa30BaHHWE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IPUMEPBl  OKUCIMTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKIMM
(ropeHue, peaklMH pas3lIoKEHUs, COCIUHEHHUs), PACIO3HABAHUE HEOPraHUYECKHX
BEIIECTB C TIOMOLIBIO KAaYeCTBEHHBIX pPEAaKUUMd HA HMOHBI, pPEIICHHE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

HeMmeranibl u MX coeIMHEHUSA

O6miass xapakTtepucTtuka TrajnoreHoB. (OCOOEHHOCTHM CTPOEHHsI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue U (U3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKME CBOMCTBA Ha NPUMEpPE  XJIOpa
(B3aMMOJEHCTBUE C METalllaMHM, HEMETaJUlaMH, IueraodaMu). XJIOPOBOJAOPOA.
ConsiHast KWCIIOTa, XMMUYECKUE CBOMCTBA, MOJIydeHUE, NMPUMEHEHHE. JlencTBhe
XJIOpa M XJOPOBOAOPOJAa Ha OpPraHM3M YeJoBeKa. BaxHeilme XIOpuabl U HX
HAXOXKJEHUE B IPUPOJE.

O6mrast xapaktepuctuka 371eMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (pU3MYEecKue CBOMCTBA
MPOCTBHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOINHbIE MOAU(DUKAIIUN KUCIOPOIa
U cepbl. XuMHUYECKHe CBOMCTBa cepbl. CepoBOAOPO, CTpocHHE, (QU3UYECKUE U
XUMUYECKHEe cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHJIOB.
CepHas kuciorta, ¢uU3MYECKMEe UM XUMHUYECKHE CBOMCTBa (00IIME  Kak
MpeACTaBUTENS KJacca KUCIOT M crnenuduueckue). XUMUYECKUE peaKiu,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO Crnoco0a MOJMyYeHHUs] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoit KUCIOThL. COJIM CEPHOM KUCIOThI, KAUECTBEHHAs PEAKIIUs Ha



cynbdar-uon. HaxoxneHune ceppl W €€ COSAMHEHUN B TPHUPOAE. XHUMHUECKOE
3arpsi3HEHHE OKPYKAIOMIEH cpelbl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JTOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJJOEMOB), CIIOCOOBI €r0 MPeI0TBPAILICHHUS.

OO6miast xapakTepucTtuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, PaCHpPOCTPAHEHHE B MPHUPOJIE,
dusznyeckue U xuMudeckue cBoicTea. KpyroBopot asora B mpupoae. AMMuUak, ero
bu3NYecKue 1 XUMUIECKAE CBOMCTBA, TOJydeHHe U ipuMeHeHne. Coar aMMOHUS,
ux pU3NYECKUE U XUMUYECKHUE CBOMCTBa, MpruMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasi KUCJIOTa, €¢ MOJydeHue, (PU3ndeckue u XUMUYECKHE
CBOMCTBa (0OIIME Kak TNPEACTaBUTEN KJlacca KHUCJIOT M crenuduyueckue).
Hcnonb30oBaHWEe HUTPATOB W COJIEM aMMOHUS B KauyeCTBE MHUHEPAIbHBIX
yno0peHuil. XuMHUYEeCKOe 3arps3HEHUE OKPYKAIOIIEH Cpeibl COEAUHEHUSIMU a30Ta
(KUCTIOTHBIE JOXIHW, 3arps3HEHUE BO31ayXa, MOuBbl U Boa0eMOB). Docdop,
altoTpornHeie Moaudukanuu gocdopa, puznyueckre W XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dhochopHas kucnota, Gpu3MIECKre 1 XUMUIECKUE CBONCTBA,
nosyuenue. McnonbzoBanue pocdaroB B kauecTBe MUHEPAIbHBIX YIOOPEHHUIA.

O6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCIEHHUA.  YTIEpol,  aJUIOTPOIHbBIE
MOAU(UKAIIUKA, PACIPOCTpaHEHUE B TMPHUPOJE, (GU3NYECKHE U XHUMHYECKHE
cBoiicTBa. AncopOuus. Kpyrosopot yriepoaa B npupojne. OKCuabl yriiepojaa, ux
buznueckue W XUMUYECKHE CBOWCTBA, JECUCTBUE HA IKUBBIE OPTraHU3MBI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBbI, CBSA3aHHBIE C OKCHUIOM
yraepoaa (IV), runoresa rio0aJbHOTO TOTEIUICHHS KJIMMaTa, MapHUKOBBIN
ahdekr. YromapHas KUCI0Ta U €€ CONM, UX (PU3MUYECKHEe U XUMHYECKUE CBOMCTBA,
noyiyueHue u npumeHeHue. KadecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIhCKOM
XO3SMCTBE.

[TepBoHauanibHbIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, TaHOJ, TIIUIEPUH, YKCYCHasl KUCIIOTA).
[IpupoaHbie HMCTOYHUKH YTJIEBOJOPOJOB (Yrojib, TPUPOIHBIN Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (O€H3WH), UX pOJib B OBITY W MIPOMBIIUIEHHOCTH.
[ToHsaTHe 0 OMOJIOTHYECKHU BaKHBIX BEILIECTBAX: KUpPaX, O€IKax, yriieBoJax — U UX
poJii B KM3HM 4elloBeKa. MarepuaibHO€ E€IUHCTBO OPraHUYECKUX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usnueckue W XUMHUYECKUE CBOWMCTBA, TIOJYyYCHHE W
npumeHenue. CoenuHeHus KpemHHs B mnpupoje. OOmue mpencraBieHus 00
okcunie kpemausi (IV) u kpemaueBoi kucnore. CHWIMKAThl, X UCIOJIb30BaHUEC B
OBITY, B MPOMBIIIUICHHOCTH. BajkHelne cTpouTeIbHbIE MaTepUalibl: Kepamuka,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [Ipobiembr 6€30macHOr0 MCTIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B TOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumMenm:

U3y4YeHHEe 0Opa3I[0B HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KUCIOTHI,
MIPOBE/ICHNE KAUECTBEHHBIX PEaKlUid Ha XJIOPUA-UOHBI U HAOJIOJIEHUE TPU3HAKOB
UX TPOTEKAHMsI, OMBITHI, OTpaXKaole (PU3NYECKUE U XHMHUYECKHE CBOICTBa
TaJOr€HOB M HX COEAMHEHUH (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
O3HAKOMJIEHHE ¢ o0pa3naMu XJOpPUIOB (TaJIOT€HHUIIOB), O3HAKOMIIEHHUE C
oOpasllaMM cepbl M €¢ COCIMHEHUSIMH  (BO3MOXXHO  HCIIOJIb30BAHUE
BHJICOMATEPUAIIOB), HAOIIOAEHUE Mpoliecca OOYTIIMBaHUS caxapa MoJl IeUCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHCJIOTBI, HM3YyYEHHE XUMHUYECKHUX CBOWCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, IPOBEECHNE KaUeCTBEHHOM peaKIuu Ha CyJIb(aT-
MOH U HaOJIOJEHUE TpHU3HAKa €¢ MPOTEKaHUs, O3HAKOMJIEHUE C (PU3MUYECKUMHU
cBoiicTBaMM a3oTa, Qocdopa U UX coeAMHEHUN (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (POCPOpHBIX yTOOpEHUM, MOTydYEeHHE,
coOupaHue, pacrno3HaBaHWE€ M HW3YYEHUE CBOWCTB aMMHUaKa, NPOBEICHUE
KayeCTBEHHBIX PEAKIMI Ha MOH aMMOHUS U (pochaT-uoH U U3ydeHHE IPU3HAKOB
UX MPOTEKAHHUS, B3aUMOJCICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEABIO
(BO3MOXHO MCIIOJIb30BaHUE BUJICOMATEPHUAIIOB), U3y4YeHUe MozeIen
KPUCTAUTMYECKUX PEIICTOK aiMasza, rpadura, (QysuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  ancOpOLMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIEM H
yCTPOMCTBOM NPOTHBOrasa, MoJy4yeHHe, coOMpaHHue, paclio3HaBaHUE U U3y4YCHHE
CBOMCTB YIJIEKUCIIOIO Ta3a, NPOBEJACHHE KaueCTBEHHBIX peakUui Ha KapOOHAT U
CWIMKAT-UOHBl W M3YyYEHHE TMPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIICHHE C
OPOAYKUMEH CHIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHHE 3KCIEPUMEHTAIbHBIX
3a1a4 no reMe «BakHelnme HeMeTaUIBl U UX COSIUHEHUS.

MeTajlibl M MX COCAMHEHHUSA

OO0miast XxapakTepuCTUKa XMMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuommueckor cucreme xumuueckux a3nemeHtoB JI. H.
MenpneneeBa u ctpoeHus atoMoB. CTpoeHHe MeTayuloB. MeTtamindeckas CBsA3b U
METaJuIMyecKasi  KpUCTajuIMuecKas  pemieTka.  DIEeKTPOXUMHYECKHH  psif
HaIpspKeHUH MeTaioB. PU3nyecKkre U XMMUYECKHe CBOMCTBa MeTaiioB. O01ue
crocoObl moydeHus MeTawioB. [loHsATHE O KOpPpO3MHM METaIOB, OCHOBHBIE
crocoObl 3amThl UX OT Kopposuu. CraBbel (CTadb, YyTyH, IIOPATIOMUHHM,
OpoH3a) ¥ UX IPUMEHEHHUE B OBITY U MTPOMBIIILICHHOCTH.

[lenounble MeTalIbl: MojoXKeHue B Ileproanyeckoit cucteMe XUMUYECKHX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HaXOXKJEHUE B IIPUPOJE.
du3nuecKue U XMMUYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKCUIbl U



TUAPOKCUIBI HaATpusi W Kanus. [IpuMeHeHue WIEIOYHbIX METaUIOB M UX
COeJIMHEHUM.

[[lenouyno3eMebHbIE METAJUIbl MarHMid MW KaJbLUMWA: IOJOXKECHHE B
[lepnoguueckon cucreme xuMmuueckux sineMeHToB [[. M. MenneneeBa, crpoeHune
MX aTOMOB, HaXO0KJICHHUE B Ipupoae. PU3nyeckue 1 XUMUYECKUE CBOMCTBA MarHus
U Kanpuud. Baxkdeimme coeauHeHUs Kanblus (OKCHUIl, THUIPOKCHUI, COJIH).
JKecTKoCTh BOJIBI M CLIOCOOBI €€ YCTpaHEHUS.

AJIFOMHHUN: TIOJI0)KEeHUE B [leproinueckor cucTeMe XuMHYECKUX 3JIEMEHTOB
J. U. MenneneeBa, crpoeHrue aroMa, HaxoXAeHUE B mpupone. Dusmyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIA U THAPOKCUA
ATIOMHUHUSL.

Kenezo: nonoxenne B lleproanueckon cucteMe XUMHUYECKUX dJIEMEHTOB /.
N. MeHnneneeBa, CTpO€HHME aToMa, HaXOXKICHHE B mpupone. Pusmyeckue u
XUMHUUYECKHE CBOMCTBA xene3a. Okcuibl, TMAPOKCH b U comu xkene3a (II) u xxenesza
(1), ux cocraB, CBOMCTBA U TOJIYUICHHUE.

Xumuueckuii IKCnepuUMeHm .

O3HAKOMJIEHHE C O0Opa3laMud METauIOB U CIUIABOB, UX (HU3UYECKUMU
CBOMCTBaMH, U3YYEHHUE  PE3YJIbTATOB  KOPPO3MH  METAIOB  (BO3MOYXKHO
WCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEW B3aUMOJICHCTBUA OKCHAA
KaJIblIU U HATpUsl C BOJIOM (BO3MOXKHO UCIIOJIb30BAHUE BHUECOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MpOLECCa TOPECHUS KeJe3a B KUCIOPOJAE
(BO3BMOKHO  WCIOJIb30BAaHME  BHJACOMATEPHUANIOB), MPU3HAKOB  MPOTECKAHUS
Ka4YeCTBEHHBIX PEAKIMI HAa MOHBI: MAarHUSI, KaJIbIUs, AJTIOMUHUS, IIMHKA, Keje3a
(1) u xene3a (II1), meau (II), HaOIFOIEHUE U OMMCAHKE TPOLIECCOB OKPAITMBAHHUS
IJIaMEHU HWOHAMHU HATpHs, Kalusg U Kaublus (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIeIOBaHNE aM(pOTEPHBIX CBOMCTB THAPOKCHA ATIOMUHHUS
U TUJPOKCHUJIA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMme «BakHeiime
METAJLJIbl U UX COCTUHEHUS.

XHUMHUS M OKPY/KaIOLIas cpeaa

BemectBa m Marepuanbl B IMOBCEIHECBHOW JKW3HU 4YeJIOBEKa. bezomacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XUMHUUYECKUX 0KOTaxX U OTPaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (mpeaesibHas AOMyCcTHUMAast
KOHIIeHTpalus Bemects, nanee — [1/IK). Ponb xuMun B pemieHN 3K0JI0THYECKUX
po0aem.

Xumuueckuii IKCnepumenm:

U3ydeHue oOpa3lioB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEpPHBIE
MaTepualbl).

Mesicnpeomemmnoie cea3u



Peanuzamus MeXnpenMeTHBIX CBsi3ed NpU H3ydyeHUU XuMuu B 9 Kiacce
OCYIIECTBIISICTCSI 4epe3 HCIOJb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX
NOHSATHUH, TaK U MOHATHH, SBJISIOMINXCS CUCTEMHBIMU JJISi OTACIBHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OOmiue ecTecTBEHHO-HAayUHblEe NMOHATHSA: HAY4YHBIM (pakT, TMIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTe3, KiacCHu(UKaluusi, T[epUOAUYHOCTh, HAOIIOJCHNUE,
OKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJEINb, SBJICHUE, MapHUKOBBIMI
3¢ deKT, TEXHOJIOTHS, MAaTEPUAJIbL.

@dusnka: Marepus, aTroM, OJIJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIUJ,
U30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJa, OSJCKTPUUYECKUN 3apsia, MPOBOJHUKH,
MOJIYIPOBOJHUKH, — JUAJIEKTPUKH, (HOTOIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPHUCTAJUTMYECKAs
peIieTKa, CIUIaBbl, (PM3MUECKUE BEIMYMHBI, €AMHULIBI U3MEPEHUs, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢orocunres, apixanue, Ouocdepa, 3KOCHUCTEMA, MHUHEPAJIbHBIE
yIOOpEeHUs, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTRA.

I'eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHBIE MOPOJIBI,
M0JIE3HBIE UCKOIIaeMbI€, TOTLTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JINYHOCTHBIE PE3YJIbTATbBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHUSI MPOrpaMMbl OCHOBHOTO  OOUIEro
o0Opa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHMsS XMMHHM B €IWHCTBE Y4eOHOU u
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMU POCCUUCKUMU
COL[MOKYJIbTYPHBIMH M JYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHM, MPHHSATHIMU B
oOIIecTBEe MpaBWJIaMd W HOPMaMH TIOBEACHHS U CIIOCOOCTBYIOT MpoIleccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIMAIIA3AINHN 00yJarOIIHXCS.

JIngyHOCTHBIE ~ pe3yJbTAaThl  OTPAXalOT  TOTOBHOCTh  OOy4YarOUIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW IIO3UTUBHBIX LEHHOCTHBIX OpPHUEHTALMH U
pacIIMpeHne OMbITa ACATEIbHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEAWIO, MOHUMAaHUS 3HAYCHHUS XHMHUYECKOM HAYKH B JKH3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BIAAECTh JOCTOBEpHOM HH(pOpMaIuei o
IIEPEIOBBIX JIOCTHXKEHUAX M OTKPBITUAX MHUPOBOM U OTEUECTBEHHOM XUMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMSA:

MPEJICTABICHUSI O COLHAIBHBIX HOpPMax W IMPaBUIaX MEXKINYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHHUKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCNENOBATeIbCKOW,  TBOPYECKOW W JOpPYrux  BUJAX
JEATEeIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM JEATEIBbHOCTH MPHU
BBITIOJTHEHUU Y4Y€OHBIX, TIO3HABATEIbHBIX 3aJ1ad, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MTPOCKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aWMOIIOMOINM B TIPOIIECCE OTOM y4eOHOW MAESATENbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOC TMIOBEJCHHE M TIOCTYNIKA CBOMX TOBAPHINEH C MO3ULIHNHA
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBAN MOCTYNKOB,;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJCTABICHUS O BEIIECTBE M XMMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKM U COCTABJISIOLIUE
OCHOBY JIJI1 TTIOHUMaHUs CYIIHOCTH HAyYHOW KapTHHBI MHUpA, MPEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPUPOJbI, B3aUMOCBS3SAX YEJIOBEKA C
MIPUPOTHOM CPEIOH, O POJIM XUMHUM B IMO3HAHUM ITUX 3aKOHOMEPHOCTEM;

[03HABAaTEJIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJYYEHUE HOBBIX 3HAHUM IO
XUMUHU, HEOOXOIUMBIE TSI OOBSICHEHUS HAOIIOJAEMBIX IMPOIIECCOB W SIBJICHHI,
MO3HABATENIbHON, WH(DOPMAIMOHHOW W YUTATEIHCKOW KYyIbTYphl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHOW pabOThl ¢ Y4EOHBIMU TEKCTaMH, CIIPABOYHOM



JUTEPATypOi, JOCTYHHBIMH TEXHUYECKHMMH CpPEICTBAaMU HWH(GOPMALMOHHBIX
TEXHOJIOT UM,

MHTEpEC K OOYYEHHI0 M NO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTP K  CamMo0Opa3oBaHWIO, TPOEKTHOM H  HCCIeI0BaTENbCKON
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPAaBICHHOCTH M YPOBHS OOy4YeHUsS B
JaJIbHEHIIIEM;

4) popMupoBaHUSs KYJIbTYPHI 310POBBSI:

OCO3HaHWE IIEHHOCTU >KWU3HHM, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBbIA 00pa3 »W3HH, OCO3HAHUE IOCIEICTBHA H
HENPUATHE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aIKOT0JIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOMMMOCTH COOJIO/IEHNsS TIpaBUI OE€30MaCHOCTH TpU  OOpareHuu ¢
XMMHYECKUMHU BEUIECTBAMU B OBITY U peasIbHOM JKU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEpEC K MPaKTUYECKOMY U3YUYEHUIO Mpodeccuil U Tpyia pa3iuyHOro poja,
YBaXEHUE K TPyAYy M pe3yibTaTaM TPYIOBOH AEATEIBHOCTH, B TOM YHUCIE Ha
OCHOBE TPUMEHEHHUs TPEAMETHbIX 3HAHUW MO XHMMHUH, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHON TPAEKTOPUU MPOAOIHKEHUS 00pa30BaHUs C YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMN,
yCIeHOM Mpo(eCcCUOHATIBHON IEATEIbHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHU,
TOTOBHOCTH a/IalITUPOBATHCA B PO(HECCUOHATIBHOM Cpeie;

6) 9KOJI0THYECKOT0 BOCTIHTAHMS:

HKOJIOTMYECKU 11eJIeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK HCTOYHUKY
KU3HM Ha 3eMJle, OCHOBE €€ CYLIECTBOBAHUS, TOHUMAHUE LIEHHOCTH 310POBOTO U
Oe3zomacHOro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(bu3MYEeCKOMY M TCUXUYECKOMY 3[I0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJEHUS
paBuJ O€30MACHOTO MOBEICHUS IPU pabOTe C BEILIECTBAMU, a TAKXKE B CUTYyaLUsX,
YTPOXKAOLINX 310POBBIO U )KU3HU JTHOAEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUA, MOJy4YaeMble MPU U3YYEHUH XUMHH, IS
pELICHUS 33/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH NPUPOJIHON CPEIOU, ISl TOBBILLICHUS
YPOBHSI  DKOJIOTUYECKOW  KYJIbTYpbl, OCO3HaHHUA IJIOOAIBHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTed MX pEelIeHUs MOCPEACTBOM METOJ0B XHWMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METANIPEAMETHBIE PE3YJIBTATDI

B cocraBe MeTanpeIMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBIE JUIS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIECHAy4YHbIE TOHATUSA (3aKOH, Teopus,
MPUHIUI, TUIIOTE3a, (PAKT, CUCTEMa, MPOLECC, IKCIIEPUMEHT U PYTOE.), KOTOPbIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpeIMeTax M IMO3BOJISIIOT Ha
OCHOBE 3HaHUI M3 3TUX MpeIMETOB (POPMHUPOBATH MPEACTABICHUE O IEJIOCTHON



HAyYHOW KapTHUHE MHPA, U YHUBEpPCaIbHbIC YIeOHbIE NEUCTBUS (II03HABATEIIBHBIC,
KOMMYHUKATHBHBIC, DPETYJISITHUBHBIC), KOTOpble oOecneunBaioT (HOpMHpPOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIAHUPOBAHHIO M OCYIIECTBICHUIO Y4EOHOU
NESATETbHOCTH.

Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

Ba3oBble Jjoruyeckue JeicTBHA:

YMEHHUS WCIOJB30BaTh MPHUEMBI JIOTHYECKOTO MBIIIUICHUS TIPH OCBOCHHH
3HAHWM: PacKPBIBAaTh CMBICT XMUMHYECKUX TIOHSITHH (BBIICTSATH WX XapaKTEepPHBIC
MPU3HAKKW, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU TOHSTHSIMH), HUCIOIH30BAThH
MOHATHS JIJIs1 OOBSICHEHUS OTJIEIBHBIX (PAKTOB M SBJICHUM, BEIOMpPATh OCHOBAHUS U
KpUTEpPUH ISl KiIacCU(PUKAIMK XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaAKIIHil,
yCTaHABJIMBATh MPUINHHO-CIICACTBEHHBIC CBS3UM MEXKIYy OOBEKTaMH H3YyYCHHS,
CTPOUTH JIOTUYECKHUE PACCYXACHUS (MHAYKTUBHBIC, ACIYKTUBHBIC, 10 aHAJIOTHN),
JieaTh BBIBOJIBI U 3aKITIOYEHUS;

yMEHUE TMPUMEHSTh B TMPOIECCe IMO3HAHUS TOHATUS (TIPEIMETHBIE W
METanpeIMETHBIC), CHAMBOJIMUECKHUE (3HAKOBBIC) MOJICIIH, UCIIOJIH3YEMbIEC B XUMHUH,
peoOpa3oBEIBATH IIMPOKO MPUMEHSIEMbIC B XUMHH MOJIEITHHBIC TTPEACTABICHHS —
XUMHUYECKUU 3HaK (CUMBOJ »JJIEMEHTa), XuMuueckas Qopmyia U ypaBHEHHE
XUMHUYECKON peaKIuu — MpU PEHICHUH Y4eOHO-TIO3HABATENbHBIX 33]1a4, C YUYCTOM
ATUX MOJIENbHBIX TPEJICTABICHUN BBISIBISATh U XapaKTEPU30BATh CYIIECTBEHHbBIC
MIPU3HAKH U3y4aeMbIX 00BEKTOB — XUMHUYECKHUX BEIIECTB M XUMUUYECKUX PEaAKITHH,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, TPUYUHHO-CICACTBEHHBIC CBSI3U W
MPOTUBOPEYHS B U3YUAEMBIX MPOIECCAX U SBICHUSIX.

ba3zoBble ucciaeaoBare/ibCKue 1eiCTBUA:

YMEHHE HCIOJb30BaTh MOCTaBJIECHHBIE BOMPOCHl B KAYECTBE WHCTPYMEHTA
MO3HAHUS, a TakKe B KauyeCTBE OCHOBBI 11 (OPMHUPOBAHUS THIIOTE3BI TIO
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBACMBIX CYXKICHU;

NpUOOPETEHHE OIMbITa M0 TUIAHUPOBAHWIO, OPTaHU3AIMU W TMPOBEIACHUIO
YYCHMUYECKUX OKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJIOM IpoIlecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 PE3yibTaT, (OPMYIUPOBATH 0OOOIICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAECHHOTO OMNbITAa, UCCIICIOBAHUS, COCTABIATh OTUCT
O MpoJIeNIaHHOM padoTe.

Pabora c undgopmanmeii:

yMEHUE BBIOWpATh, AHAJIM3WPOBATH M HMHTEPIPETUPOBATH HUHQPOPMAIIUIO
pPa3IMYHBIX BHIOB U (HOPM TPEICTABICHUS, TTOJYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XHUMHYECKOTO COJEpKaHUs, CIPABOYHbBIC
nmocobus, pecypcel MHTepHETa), KPUTHYCCKH OICHUBATh INPOTHBOPECUMBYIO U
HEJI0OCTOBEPHYIO HH(MOPMAITHIO;



YMEHHE MPUMEHATh Pa3IMYHbIE METOJBI U 3alpOoChl MPU MOHUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOJUMBIX JUISl BBITTOJHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ]a4 ONPENEICHHOTO THUIIA, TPUOOPETEHUE OIbITa B
0o0JaCTH  MCHOJIb30BaHUSI  MH()OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOT'O MCIOJIb30BAHHUS PA3IMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBHIOMPATh ONTUMANIbHYIO (OpMY IpeacTaBiIeHUs HHPOPMAIUU U
WUTIOCTPUPOBATh pEIllaeMble 3aJladyd  HECIOXHBIMH CXEMaMH, JuarpaMMmami,
JIpyruMu popMamu rpaduKu ¥ ©X KOMOUHALIMSIMU;

yMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B IMpolecce Y4yeOHOU W
UCCJIEI0OBATENHCKONU JIEATETbHOCTH MH(POPMALIUIO O BIUSHUM MPOMBIIIIICHHOCTH,
CEeNIbCKOTO XO3SICTBA M TPAHCIOpPTAa HA COCTOSHUE OKPY’KAIOLIEH MPUPOTHON
CpEIBl.

KoMMmyHnKkaTHBHBbIE YHMBepPCAJIbHbIE YueOHbIe 1eliCTBUS:

yMEHHUSl 3aJlaBaTh BOIPOCHl (B XOje auanora W (WId) AUCKYCCHH) TIO
cyuiecTBy  oOcykgaeMoll  TeMbl, (OpPMYyJIHpPOBaTb CBOM  IPEAJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHS MPE/JIOKEHHOM 3a1a4H;

YMEHHsSI ~ TPEICTaBIsATh  IOJYyYEHHBIE  pPEe3ylbTaThl  MO3HABATEIBHOMN
JESTEIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTaX; JelaThb MPE3CHTAIHIO
pPEe3yIbTAaTOB BBHITIOJIHEHUS] XUMHYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITA,
71a00paToOpHOIl pabOTHI IO UCCIIEIOBAHUIO CBOWCTB BEIIECTB, yUeOHOIO IPOEKTA);

yMeHHsI Y4eOHOTO COTpPYJHMYECTBA CO CBEPCTHHKAMH B COBMECTHOMN
MO3HABATENIbHOM M HWCCIENOBATENbCKOM  JNEATETbHOCTH TPU  PEIICHUH
BO3HUKAIOIIMUX TPOOJeM Ha OCHOBE yueTa OOIMX HMHTEPECOB MU COTJIACOBAHHMS
no3unui (00CyXaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPIUHAIUS
COBMECTHBIX JEWCTBUW, OIpenejeHue KpPUTEpPUEB IO OICHKE KauyecTBa
BBITIOJTHEHHOUN paloThI U IpyTHE).

PeryasiTuBHbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUSA:

YMEHHE CaMOCTOSTEIBHO OMpPENENITh ILEeNU JACSTeNbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NesTeTbHOCTD, BHIOUpaTh Hanbosee 3PheKTUBHBIE CTIOCOOBI PEIICHUs] YICOHBIX U
MO3HABATENBHBIX 3a/lad, CaMOCTOSATEIBHO COCTaBISATh WM KOPPEKTHPOBAThH
MPEUIOKEHHBIA AJITOPUTM  JAEHUCTBHM TIPU BBITOJHEHUW 3aJaHUld C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKITUSX,
OIICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yibTaTa 3asBICHHOW IICJIM, YMEHUE
UCTIONIb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, TIpe/IaracMble B YCIIOBUH 3a/I1aHUH.

MNPEAMETHBIE PE3YJIBTATDBI

B coctaBe mpeaMeTHBIX pe3ydbTaTOB IO OCBOCHHUIO 00s3aTEIHLHOTO
CoNlep KaHMs, YCTAHOBJIEHHOTO JJaHHOW (enepanbHON pabouelt TporpamMmoi,
BBIJICJISIFOT: OCBOCHHBIC O0yUYaIOIUMHUCS HAyYHbIE 3HAHUSI, YMEHHS M CITIOCOOBI



NEUCTBUN, CcHenupUIecKue [ MPeAMETHOM o0jacT «XUMHUS», BUIBI
JNEATEIBHOCTH MO  MOJYyYEHUI0 HOBOIO  3HAHWS, €ro HHTEPIPETALNH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIIHSIX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSATHUI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOKHOE BEMIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBas IO XUMUYECKOTO JIEMEHTA B COCTMHCHHUH, MOJIIPHBIA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJb, JJIEKTPOOTPULIATEIBHOCTb, CTEIICHB
OKHCIICHUS, XUMHUYECKAsl peakiusi, KiacCcupUKalusi PEeaKluid: peakiuu
COCIMHEHUS, PEaKUUU PA3JIOKEHUS, PEAKUUH 3aMEIICHUS, pPEaKIHUU
oOMeHa, HK30- U SHJIOTEPMHUUECKHE PEAKIINH, TETJI0BOM 3(h(PeKT peakiumu,
AIpO aTOMa, DJIEKTPOHHBIM CJIOW aToMa, aTOMHas OpOuTalb, paguyc
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs W HEMOJSpHAs KOBAJICHTHAsl CBS3b,
WOHHAs CBSA3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJs BEIIECTBA
(porieHTHAs! KOHIIEHTpPAIKs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHUUYECKUX TMOHATHH W
MPUMEHSTH 3TH HOHSTUS MIPU ONMUCAHUH BEUIECTB U UX MIPEBPALICHU;

e HCIOJb30BaTh XHMHUYECKYID CHMBOJUKY [IJIi COCTaBJIEHUS (POpMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e OINpENENsATh BAJICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX,
CTENEHb  OKUCIIEHWS  DJIEMEHTOB B  OMHApHBIX  COCIMHEHMUSIX,
MPUHAJJICKHOCTh BEIIECTB K OINPEAEICHHOMY KJIacCy COEIMHEHHI IIO0
dbopmynaMm, BHUJ XUMHUYECKOM CBsI3M (KOBaJICHTHass W WOHHAasA) B
HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaThb cMbIca [lepuomnueckoro 3akona JI. M. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHUE MEPHOJNYECKON 3aBUCHMOCTH CBOWCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJiokeHus B llepumonnueckoil cucreme,
3aKOHOB COXPAHEHUsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTapo;

e ONUCHIBATh W XapakTepu3oBaTh TaOmuunyio Gopmy Ilepuogmaeckoit
CUCTEMbl XHMMHYECKHUX DJIEMEHTOB: pa3inyaTh MOHATUS «IJIaBHas
noarpymnmna (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y», manbie u
OOJBIIME TIEPUOJIBI, COOTHOCHTH OOO3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabnune «llepuonuueckas cucrteMa XumMudeckux osnemeHtoB JI. .
MeHnieneeBay ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIO AICKTPOHOB
U pacrpeereHle UX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHYCCKHUE DJIEMEHTHI, HCOPTAHUUECKHE BEIECTBA,
XUMHUYECKUE peakiuu (1Mo YHMCIy W COCTaBy YYAacCTBYIOIIMX B PEaKIUU
BEILIECTB, 0 TETIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKIasi ONMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOIO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMUYECKUX IMpPEBpallleHU B
Pa3INYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJEKYJISIPHYIO U MOJSPHYIO  MAacChl
BEILIECTB, MAaCCOBYIO JIOJII0O XUMHUYECKOTO »dJieMeHTa 1o ¢dopmyie
COEIMHEHHS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTEH PACUCThI
110 YPaBHEHUIO XUMUYECKON PEAKIINY;

MIPUMEHSTh OCHOBHBIE ONEPAllMU MBICIUTEIBHON JIEATEIIbHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHUE, 000OIIEeHHE, CUCTEeMATH3alHIo, KilacCU(UKaIHIO,
BBISIBJICHUE TMPUYMHHO-CIEACTBEHHBIX CBSI3€M — ISl M3YUYEHUS] CBOWCTB
BEIIECTB M XUMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYYHBIE METO]IbI
MO3HAHUA — HaONIOZCHUE, H3MEPEHHE, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN );

CIENOBAaTh  TpaBUJaM  MOJIb30BAHUS ~ XMMHYECKOM  TOCYAOM U
Ja00paTOpHBIM  O0OPYJIOBAaHMEM, a TakXXe IMpaBwiaM OOpalieHus: c
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMH IO BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB IO TOJYYCHHI0 M COOUpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpOAa U KHCJIOpPOJAa), MPUTOTOBJICHUIO
pacTBOPOB C OMNpPEIEICHHON MAacCCOBOM JIOJI€d PAaCTBOPCHHOIO BEIIECTBA,
IJIAaHUPOBAaTh W MPOBOJUTh  XUMHUUYECKHE  DKCIEPUMEHTBHI  TIO
pacro3HaBaHUIO PACTBOPOB ILIEIOYEH U KUCIOT C MOMOUIBIO WHINKATOPOB
(;makmyc, henondTanenH, METHIOPAHXK U APYTHE).

K xoH1y oOyuenus B 9 kiacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKUX TOHATHHA: XUMHWYCCKUU
AJIEMEHT, aTOM, MOJIeKyja, WOH, KAaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CJIOKHOE BEIECTBO, BAJICHTHOCThH, AJICKTPOOTPHUIIATEIILHOCTh, CTEIEHBb
OKHUCJICHHS, XUMUYECKasl PEaKIusi, XUMUYECKast CBA3b, TEIJIOBOU AHEeKT
peakmu, MOJIb, MOJSPHBIA  O0BEM,  PACTBOpP,  DJICKTPOJIUTHI,
HEAJICKTPOJIUTHI, JJICKTPOJMTHYECKAs JIUCCOIUAIUS, PEaKIMd HOHHOTO
oOMeHa, KaTalau3aTop, XMMUYECKOE paBHOBECHE, OOpaTHMbIC H



HEOOpaTUMbIE pEaKIHK, OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBHUTENb, OKHCIEHWE M  BOCCTAHOBIICHHUE,
aloTponusi, aMmpOTEepHOCTh, XUMUYECKasi CBSI3b (KOBAJCHTHAsl, MOHHAS,
MeTaJuInuecKas), KpUCTANIMYeCKas pemieTka, KOppo3usi METaJlIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOM peakluH, TMPelesIbHO JO0mycTUMas
xoHuenTpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUUYECKUX TOHSITHH H
MPUMEHSITH 3TH HOHSTHUS MPU ONMUCAHUM BEUIECTB U UX MPEBPAICHU;
UCIIOJIb30BAaTh XMMHUYECKYI0O CHUMBOJMKY JUIsl COCTaBjieHHUs (popmyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX PJIEMEHTOB B
COCIMHEHUAX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONPENEICHHOMY KJIAcCy COEIMHEHHH 1o (opmysaM, BUA XUMUYECKON
CBs3M (KOBaJCHTHAs, WOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX
COCJIMHEHUSX, 3apsi MOHA [0 XUMUYECKON (opMylie, XapaKkTep Cpelbl B
BOJIHBIX PACTBOpaxX HEOPTraHUYECKUX COCAMHEHUMU, TUI KPUCTAITUTUMYECKOU
PEUICTKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMbici llepuomnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OIKChIBaTh M XapaKTEPU30BaTh
Tabnuunyio Gopmy Ilepuogndeckoil CUCTEMbl XUMHUYECKUX JIIEMEHTOB:
paznuyaTh MOHATHS «TJaBHas mnoArpynna (A-rpymmna)» U «moOodHas
noarpynna (b-rpynmna)», manbsie W OOJbBIIME TEPUOJBI, COOTHOCUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPHOAUYECKON Tabimie, ¢
YUCJIOBBIMU  XApAaKTEPUCTUKAMU  CTPOCHUSI  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsl sjapa, oOOIIee YHUCIO DJJIEKTPOHOB H
pacmpefieieHue WX 10 JJICKTPOHHBIM CIJIOSIM), OOBACHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB DJIEMEHTOB U UX COCIMHEHUU B
npeaenax MajblX NEPUOJIOB U IIAaBHBIX MOATPYMI C YYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HEOPTaHUUYECKHE BEIIECTBA,
XUMHUUYECKUE peakiuu (M0 YHMCIy W COCTaBy YYAacCTBYIOIIMX B PEaKIUU
BEILIECTB, MO TEIIOBOMY (P (DEKTy, MO0 M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME W CHEIUPUIECKUEC XUMUUYECKUE
CBOMCTBAa TPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPXkAas ONUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHHM COOTBETCTBYIOIIMX
XAMHUYECKUX PEaKI1i;

COCTaBIISAITh YPABHEHUS DSJEKTPOJUTUYECKON JUCCOIMALMA  KHUCIIOT,
HIEJI0YEH U COJIEH, TOJIHBIE U COKPAIICHHBIE YPABHEHHUS PEAKIINII HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TCHETUYECKOM CBSI3M MEXy BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIUN
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCca 3THX PEaKIIni;
MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHWS,
BO3MOXXHOCTH TPOTEKaHUS XUMHUYECKHX IMPEBPAIICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBEIYHCIIATh OTHOCHUTEIBHYIO MOJIGKYJSIDHYI0O M MOJISIPHYIO — MaccChl
BCIIIECTB, MAaCCOBYIO JIOJIF0 XHMHYECKOTO »JJIEMEHTa 10 (dopmyse
COCJIMHEHHS, MaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE, MPOBOAUTH PACUCThHI
110 YPaBHEHUIO XUMHYECKON PEaKIINu;

coON0aTh  MpaBWja  MOJB30BaHUS  XUMHUYECKOM  mocygol U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaK)Ke IMpaBWiia OOpaIllEHUs C
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIHUSIMH TIO BBITOJTHCHHIO
Ja00paTOPHBIX XUMHYECKUX OIBITOB 110 TOJIYYEHHUIO W COOHpPaHHUIO
ra3000pa3HbIX BEIIECTB (aMMHaKa M YTJIEKHUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEP)KIAIONINE  KAYeCTBCHHBIH  COCTaB
pPa3IMYHBIX BEIIECTB: PACHO3HABATH OIBITHBIM IYyTEM XJIOPHI-, OPOMH/I-,
noaua-, kKapOoHar-, docdar-, cunamkar-, cyiabdar-, THAPOKCHI-HOHBHI,
KaTHOHBI aMMOHHMS M HMOHBI M3YYEHHBIX METAJIOB, IPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpax HEOPTaHMYECKUX BEIICCTB;

MIPUMEHSATH OCHOBHBIC OTEPAIlMH MBICIUTEILHOW NEATCIHOCTH — aHAU3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHUE, CUCTEeMAaTU3alMIO, BbISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3€M — IS M3YYCHUS CBOMCTB BEIISCTB M
XUMHUYECKUX PpEeaKIui, eCTECTBEHHO-HAyYHbIE METOAbl IIO3HAHHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJIEIMPOBAHUE, SKCIEPUMEHT (pEalbHBIN U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmuecTBo yacoB
Ne HaumeHnoBanue pa3aesioB u JaekTpoHHbIe (HU(pPOBHIE)
KoHnTpoJibHbIE IIpakTn4yeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHavaibHbIe XUMUYECKHE MOHATHS
Xumusi — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 1 5 bubmuorexa [IOK

' MPaAKTUYECKOU JIeATEIIbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

19 BemecTBa 1 xuMu4deckue 15 1 bubmnoreka IIOK

' peakuuu https://m.eds00.ru/7f41837c

Wroro o pazneny 20

Pazgen 2. BaxuHelimme npeacTaBuTe/ M HEOPraHMYeCKUX BelecTB
21 Boznyx. Kucnopog. Ilonstue 5 bubnuorexa LIOK

' 00 oKkcumax https://m.edso00.ru/7f41837c
29 Bonopona.Ilonstue o kucnorax 8 1 1 bu6mmoteka [IOK

' M COJIAX https://m.eds00.ru/7f41837¢c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmorexa [JOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuoreka [IOK

' HEOPraHMYECKHMX COCANHEHU N https://m.eds00.ru/7f41837c

Hroro o pasneny 30

Paznen 3. llepnonnyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenneneeBa. CTpoeHune aToMOB.
Xumudeckas cBsi3b. OKNCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUMN



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

[lepuoauueckuii 3aK0H U

31 [lepuoauueckast cucrema 7 bubmumorexa [IOK
XAMHUYECKHX 31eMeHToB [l. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aroma
XUMHUYECKast CBS3b. BuGmorexa LOK

32 OKHCIHTEIEHO- 8 https://m.edso0.ru/7f41837c
BOCCTAHOBUTCIIbHBIC pCAKIIUU

Hiroro no paszery 15 oo ST
PesepBHOE Bpems 3 bubmmorexa [JOK

https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnsie | IpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoTshI
pecypchbl
Pa3zjnen 1. BemecTBO M1 XMMH4YeCKHE PeaKIHU
11 [ToBTOpEeHME U yriay6ienue 3HaHUN 5 1 bubnnorexa IOK
' OCHOBHBIX Pa3/IeNoB Kypca 8 Kinacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnunoreka [JOK
' peakuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOLIUALIHS. 3 1 1 bubnnoreka [JOK
' XUMUYECKHE PEaKIIMHU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHHS
OO1m1ast XapakTepUCTUKA XUMUYECKUX bubnuoreka [JOK
2.1 4 1
sneMeHToB VIIA-rpynmel. ["amorenst https://m.edso0o.ru/7f41a636
OO01mas XxapakTepuCcTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e 6 1 bubmorexa HOK
' PyTHEL. L-€p https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01mas xapakTepruCcTHKa XUMUIECKIX
2.3 aneMeHToB VA-rpynmsl. A30T, hocdop u ux 7 1 bubmoreia HOK
' PYIHBL ’ P https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01as XxapakTepUCTUKa XUMUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriuepon u 8 1 2 bubmorexa HOK
' . Py ' po https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAMHEHUS
Hroro no 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

Paszgen 3. Mera/liIbl M X COeIMHEHUSA

. bu6mmoreka [IOK
3.1 Obmpe cROHCTBA MCTAIIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueline MeTasuibl U UX COEINHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Paznen 4. XuMus u okpy:kamomas cpeaa
4.1 BemecTBa 1 MaTepHaibl B )KU3HU YEJIOBEKaA 3 bubmnorexa [JOK
' B p https://m.edso0o.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubnmorexa LHOK
P P https://m.edsoo.ru/7f41a636
OBHIEE 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 IIVTAHUPOBAHUME

8 KIIACC
KosanuyecrBo yacos DJIEKTPOHHbBIE

Ne Hdara uugposbie

Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero U3yuyeHusi = oOpa3oBaTesibHbIE

padoThI padoThI
pecypcbl
[Ipenmer xumun. Posib XuMUM B )KU3HU
1 yenoBeka. Tena u BemecTa 1 bubmmorexa [JOK
’ m https://m.edsoo.ru/ff0d210c

HucTpykTax no oxpase Tpynaa.

5 [TonsiTue 0 MeToax MO3HAHUS B 1 1 bubnuorexa [JOK
XUMUHU. BBo/IHAst KOHTpOJIbHAs padoTa. https://m.edsoo.ru/ff0d227e
[TpakTuueckas padota Ne 1 «[IpaBuna
paboThI B 1a00paTOPUU U IPUEMBI bubmmnoreka [JOK

3 1 1
oOpaitieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM

4 Yucrtele BeniecTBa U cMecH. CIIocoObI 1 bu6nuorexa [IOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas pabora Ne 2

5 «Paznenenue cmeceil (Ha nmpumepe 1 1 bubmmorexa [JOK

! . PHNEP https://m.edsoo.ru/ff0d28c8
OYMCTKHU TOBAPEHHOM COJIM )»
bu6nunorexa [JOK
6 A 1
TOMBLH MOTCIYIH https://m.edsoo.ru/ff0d2a6c

7 XuMHYecKUe dIIEMEHTBI. 3HAKU 1 bu6nunorexa [JOK
(CUMBOJIBI) XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [TpocThie U clOKHBIE BELIECTBA 1 bubmmorexa LIOK

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

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubnuorexa [JOK



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

3aKO0H IIOCTOSIHCTBA COCTaBa BEIICCTB.

bubmuorexa [JOK

10 X .B
mmrieckas gopmy:a. Barenrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX 3JIEMEHTOB
OTtHoOcuTENnbHAs aTOMHAs Macca. bubnmoreka [JOK
11
OTtHocuTenbHAsE MOJIEKYJISIPHAsA Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1o XUMHYECKOTO bubnnorexa [JOK
JJIEMEHTA B COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso BemiectBa. MoJib. bubmuorexa [JOK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 Ou3nYecKue U XUMUYECKHE SBICHUSI. bubnmoreka [JOK
XuMHU4YecKask peaKLus https://m.edsoo.ru/ff0d37fa
IIpu3Haky 1 yCin0BUs NPOTEKAHNS bubmmnoreka [JOK
15 .
XUMUYECKHUX PEaKIIAN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEILIECTB. bubmuorexa [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrurcnenus: KoJIm4ecTBa, MacChl
17 BEILECTBA IO YPAaBHEHUSM XUMUYECKHUX bubmorexa HOK
n . P https://m.edsoo.ru/ff0d5708
peakiui
Krnaccudukanus XUMAYECKUX peaKIiuii
18 (coe HH(ie):HHﬂH a3JI0’KEHUS e bubmmoreia LIOK
A > bast ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIOMOHOCOB — y4€HBIH-
19 SHITUKJIONENCT O6og—LI eHHE U bubmmorexa LIOK
H T Hf https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIHsI 3HAHHUHA
20 KonTtponsnast padora Nel mo teme bu6nuorexa IIOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubmmoteka [IOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

BO3ayxa. Kucnopon — anemeHT u
npoctoe BemiectBo. O30H

https://m.edsoo.ru/ff0d448e

dusnyeckre u XUMHUYECKHE CBOMCTBA

bubnmoreka [IOK

22
KACIIOPOAA (EAKILHH OKHCIICHIS, https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcuaax
Crioco6bI mostydeHust KHCI0poa B

23 naboparopun Zlqn OMI:IHIJIGHII){OCTI/I bubmmorexa LIOK

patTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoit 3¢ hexT XuMuIecKoi

24 pEaKIMH, IIOHATHE O bubnnorexa [JOK
TEPMOXMMHUYECKOM YPaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIX
TormBo (HedTh, yroib 1 METaH).

o5 3arpsi3HEHUE BO3/yXa, CIIOCOOBI €T0 bubmuorexa [JOK
npenoTBpanieHus. KontponbHas https://m.edsoo.ru/ff0d4c4a
pabora 3a 1 nonyroaue
[TpakTnyeckas padora Ne 3 o Teme

26 «[Tony4yenue u cobupanue KuciIopoaa bubmmorexa LIOK

i . p poaa, https://m.edsoo.ru/ff0d4ae2
U3y4EHHE €ro CBOMCTB»

27 Bonopon — anemeHT u mpocToe bu6muoreka [IOK
BelecTBo. Haxoxaenue B nmpupoe https://m.edsoo.ru/ff0d4dd0

)8 du3nyecknue 1 XUMUICCKHE CBOMCTBA bubmuorexa [JOK
Bozopoaa. Ilpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 IToHsATHE O KHCIOTAX U COMAX. bu6nunorexa [JOK
HHucTpykTax no oxpaHe Tpyza. https://m.edsoo.ru/ff0d50d2

30 CriocoOsI TToNTydeHus: BOJIOPO/Ia B bubnuotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0

31 [Mpaktuueckas pabora Ne 4 o reme bubnmoreka [JOK



https://m.edsoo.ru/ff0d448e
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
https://m.edsoo.ru/ff0d4dd0

«[Tonydyenue u cobrpanue BOIOPOIa,
U3y4YCHHUE €r0 CBOWCTBY

https://m.edsoo.ru/ff0d4f42

MoutsipHbIf 00BEM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABorazpo https://m.edsoo.ru/ff0d542e
Brruncienusa o0beéMa, KOJIMYECTBA
33 BEIIECTBA Ta3a MO €r0 U3BECTHOMY bubmmorexa [IOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WU 00BEMY
Brruncnenust 006EMOB Ta30B 10
34 ABHEHMIO PEAKIIMU HA OCHOBE 3aKOHA bubmmorexa [JOK
yp . peaxt B https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHUH Ta30B
35 ®u3nuecKue 1 XMUMUYECKHE CBOMCTBA bubnmoreka [JOK
BO/IbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [TonsiTue 06 bu6mmoteka [IOK
36
WHJIUKaTOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBopureins. HacoieHHbie
37 u HI;HaCI)IpeHHBIE acTBOpBL. MaccoBast brbmmorexa [OK
1 p PEIL. https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
[TpakTnyeckas padora Ne 5 o Teme
38 «IpuroroBiieHHE PaCTBOPOB C bubmmnoreka [JOK
ONpeIeTICHHON MacCOBOM 10JeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
39 KonTtponbHast pabora Ne2 o teme bu6muoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: COCTaB, KIacCuUKaIs, but6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenne u XuMHYECKHE CBOMCTBA
but6mmoreka [IOK
41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX

OKCHIIOB

https://m.edsoo.ru/ff0d664e
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42 OcHoBaHusI: cOCTaB, KIaccudukams, bubnmnoreka HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHnue u XuMHUYECKHUE CBOMCTBA bubnmoreka [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarmus, bubnmoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnue u XuMu4eCKHe CBOICTBA bu6mmoteka [IOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeauue): HOMEHKIIATypa,
46 CHOCOéI)II) 101 )eHI/ISI XHMqufKHe bubsmorexa OK
. y4 ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[TpakTuueckas pabota Ne 6. Pemenue
47 AKCTIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubmnorexa [JOK
«OCHOBHBI€ KJIaCChl HEOPTAHUUECKUX https://m.edsoo.ru/00ad9b7c
COETUHEHUIN)
48 I'eneTnyeckas CBA3b MEXKIY KaccaMu bubmmnoreka [JOK
HEOPTraHWYECKUX COECTUHEHUI https://m.edsoo.ru/00ad9a50
bubmmoteka [IOK
49 O06o001IeHre U CHCTeMaTH3alys 3SHaHUI
B & https://m.edsoo.ru/00ad9ch2
KontponbHas padota Ne3 no teme
50 "OCHEBHHe KJ'II;CCLI HEOPTraHUYECKUX bubmorexa [IOK
- P https://m.edsoo.ru/00ad9ela
COCIMHECHU I
[TepBBIe TOMBITKA KIIACCH(PUKAITAU
51 XUMHYECKHX 3JIeMeHTOB. [loHsTHE O bubmorexa TIOK
) https://m.edsoo.ru/00ad9ffa
rpynmnax CXOAHBIX 3JICMCHTOB
Ilepuoanueckuii 3aK0H U
but6mmoreka [IOK
52 [Tepuoanueckast cucteMa XUMHUYECKUX

snemenToB 1. Y. Menaeneera

https://m.edsoo.ru/00ada52c
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bubnmoreka [IOK

>3 Heprozpt, rpymitb, NOATpYIIL https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnmnoreka HOK
snaep. N3otomnsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI09eK
55 aToOMOB 3J1eMeHTOB [lepuonnueckoi bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MeHaeneeBa
XapakTepucTuka XUMMUYECKOTO
56 3JIEMEHTA MO €TI0 MOJIOKEHHUIO B bubmuorexa [JOK
ITepuonunueckont cucreme /1. 1. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa st
57 pa3BUTHUA HAyKU U npakTuku. /1. 1. bu6nuoreka [IOK
MeHieneeB — y4eHbIN, IEAAror U https://m.edsoo.ru/00ada96e
rpakJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh ATOMOB bubmuorexa [JOK
XUMHUYECKHUX 3JIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmmoteka [IOK
59 HomHast xuMieckas cosisb https://m.edsoo.ru/00adac34
50 KoBasieHTHast monsipHast XUMUYECKast bubnmoreka [JOK
CBSA3b https://m.edsoo0.ru/00adaab8
61 KoBanieHTHas HEMOsIpHASE XUMUYECKas bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6nunorexa [JOK
62 (CTeneis OKHCICHHS https://m.edsoo0.ru/00adae28
63 OKHUCTUTETFHO-BOCCTAHOBUTEIILHEBIC bubmuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEIU bubmuorexa [JOK
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65 KonTposabnas padora Ne4 o reme 1 bubnuoreka [IOK
«CTtpoenue atoMa. XUMHUYECKasl CBS3b https://m.edsoo.ru/00adb486

66 O60061eHre U cucTeMaTH3aus 1 bubnmoreka [JOK
3HaAHUHI https://m.edsoo.ru/00adb33c

67 O06o001IeHre U CUCTEMaTH3alis 3HAHHH. 1 bubmuorexa [JOK
HToroBasi KOHTpoNbHAS paboTa 3a Tof. https://m.edsoo.ru/00ad9ch2

68 PesepBHblit ypok. O6001eHE U 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/ff0d61c6

OBILIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KosunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbie | Ilpakruueckue
n/n Bcero u3yuyeHusi | o0pa3oBaTesibHbIE
padoThI padoThI
pecypcsl
[leproanueckuii 3aK0H.
[lepuoanueckas cucrema
1 XUMHYECKHUX 3eMeHToB J[. U 1 bubmorera [JOK
o https://m.edsoo.ru/00adb59e
MenpeneeBa. IHCTpyKTaxk 10 oXpaHe
Tpyna.
3aKOHOMEPHOCTH B U3MEHEHUU
2 CBOMCTB XMMHUECKUX 3JIEMEHTOB 1 bubmmorexa [JOK
. https://m.edsoo.ru/00adb6b6
NEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMeHKIaTypa 1 bubnuoreka [JOK
HEOPraHWYECKUX BEILECTB. https://m.edsoo.ru/00adb7e2
4 Bupl XuMU9eCKOM CBSI3U U THITBI 1 bubmuoreka [JOK
KPUCTAJITINYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
BBoanas koHTposbHas padora Nel o
5 teme «[loBTOpeHHe U yrioyoieHue 1 1
3HaHUI OCHOBHBIX pa3/esioB Kypca 8
KJ1acca
5 Krnaccudukanusa XuMuueckux 1 bubnuorexa [IOK
peakLuil 110 pa3IMYHbIM IIPU3HAKAM https://m.edso0.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHUUYECKOU
7 eakuu. [IoHATHE O TOMOTEHHBIX U 1 bubnmorexa [IOK
PEaIIH. https://m.edsoo.ru/00adbe9a
reTepOreHHBIX PEeaKIHIX
8 [TonsiTHE O XUMUYECKOM PABHOBECHUHU. 1 bubnmoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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(DaKTOpBI, BJIMAIOIIME HA CKOPOCTH
XHMHYECKOH PE€aKrU U IMOJIOXKCHUC
XUMHYECKOI'O paBHOBECHUA

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

OKHCINTENHFHO-BOCCTAHOBUTEILHBIE

Bbub6mmorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIUTUYECKON
10 ncconuanuu. CUIbHEIE U cl1a0ble bubmorexa LIOK
A ’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Honnrle ypaBHEeHUS peakuii bubnmorexa LHOK
M peakt https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEICTAaBICHUN bubnnorexa [IOK
p - https://m.edso00.ru/00add5d8
00 3JIEKTPOTUTHYECKOHN TUCCOHAIIAN
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 MIpEACTaBIIEHUI 00 bubmorexa LIOK
pedt . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON TUCCOIIUAIINN
bu6mmoteka [IOK
14 I1 7
OHATHE O THAPOIH3E COTCH https://m.edsoo.ru/00add9d4
15 O060061eHne U cucTeMaTH3alus bubnuoreka [JOK
3HaHUHU https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perrenue 3KcriepuMeHTaIbHBIX bubmorexa LOK
P https://m.edsoo.ru/00addbfa
3aJauy
KonrtponsHast pabora Ne2 mo teme
17 «DNEKTPOIUTHYECKAS TUCCOLAAIINS bubnnorexa [IOK
p a THATIE. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
18 OO01mas XxapakTepHUCTHUKA TaJOTEHOB. bubnuoreka [IOK

XHUMUYECKUE CBOMCTBA HA PUMEPE

https://m.edsoo.ru/00addfe2
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XJiopa

Xnopooaopoa. CossiHasg KUCIIOTa,

bu6mmoreka [IOK

19 XUMHUYECKHE CBOMCTBA, MOTYYCHHE,
i https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTuyeckas pabora Ne 2 o Teme
20 «ITomyueHue coNsTHOM KUCTOTHI bubmmorexa [JOK
i L ’ https://m.edsoo.ru/00ade348
W3Y4YEeHHE €€ CBOWCTB»
Berancnenus mo ypaBHEHUSAM
21 XUMHAYECKHUX PEaKIUii, €CIIU OMH U3 bubmmorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
29 OO01as XapakTepUCTUKa YIIEMEHTOB bubnuorexa [JOK
VIA-rpynibt https://m.edsoo.ru/00ade64a
AnnotponHbie MOTU(PUKAIINH CEPHI.
23 Haxosxnienue cepsl 1 €¢ coeTMHEHUI bubnuorexa [JOK
B IIpupoJie. XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00ade64a
cephl
24 CepoBoaopoi, CTpoeHuUe, bubnunoreka [JOK
(bu3UYeCcKre U XUMHYECKHE CBOMCTBA https://m.edso00.ru/00ade802
Oxcunpl cepbl. CepHas KUCIOTa,
25 ¢bu3nyeckre 1 XMMHYECKHEe CBOMCTBA bubmorexa LIOK
’ https://m.edso0o.ru/00adea28
MIPUMEHEHUE
XHWMHMYECKUE PEAKINH, JIEKALUE B
OCHOBE IMPOMBIIIJIEHHOTO crocoba
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuorexa [IOK
XHMMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaIOIlEl Cpelibl COEANHEHUAMHU
cepbl
27 BrraucieHre MaccoBOM JOIU BBIXOJA bu6mmorexa [IOK
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npoaykra peakuuu. KonrposbHas
pabora 3a 1 mosryroaue.

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

OOw1ast xapaKTepUCTHKA 3JIEMEHTOB
VA-rpynnsl. A30T, paclipocTpaHEHHE

Bbub6mmorexa [JOK

28
B Ipupojie, GU3NIEeCKue U https://m.edsoo.ru/00adeea6
XMMHYECKHUE CBOMCTBA
AMMuak, ero gpusudeckue u

29 XUMHYECKHE CBOMCTBA, IIOJy4ECHUE U bubmmorexa [JOK

’ i https://m.edso00.ru/00adf004
MIPUMCHCHUE
HHcTpyKTax mo oxpasne tpyza.

30 [Ipaktruyeckas padora Ne 3 o Teme bubnuoreka LIOK
«IlonyueHne aMMHaKka, U3y4eHHE €ro https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas KucioTa, e¢ Gu3nvIecKkue u bu6mmoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U CONEN
aMMOHHS B Ka4eCTBE MUHEPAIIbHBIX

32 oOpenuii. XuMu4eckoe bubnmorexa [IOK
yAobP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH cpebl
COCTMHEHUSIMH a30Ta
dochop. Oxeun docdopa (V) u

33 q)ocg)o pHaSI Kch((i;)Ta q)q)prl)m(qe)cxne " bubmorexa LIOK

P o https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, TOTyYeHUE
Hcnonb3oBanue GocaToB B

34 Ka4yecTBE MUHEPAJIbHBIX Y00pEHUI. bubnuorexa [IOK
3arpsi3HEeHUE IPUPOAHON CPEJIbI https://m.edsoo.ru/00adfc20
dbocharamu

bubnmoreka [JOK
35 Yrnepon, pacupocTpaHeHUE B 1

https://m.edsoo.ru/00adfd9c
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npupoje, GU3HNIECKUE U XUMUICCKUE
CBOICTBa

Oxcuppl yriaepona, ux pusndeckue u
XUMHUYECKHE CBOICTBA.

Bbub6mmorexa [JOK

3 DKOJOTUYECKHE TPOOIIEMEI, https://m.edsoo.ru/00adfebe
cBsi3aHHbIe ¢ okcuaoM yriepoaa (1V)
37 VYronbHas KUCIIOTa U €€ COJTU bubmmorexa [JOK
https://m.edsoo.ru/00ae006c
[IpakTuueckas pabota Ne 4 o Treme
38 "[lonyueHune yriaekucioro rasa. bubnuoreka LIOK
KadectBenHas peakiys Ha kKapOoOHAT- https://m.edsoo.ru/00ae027e
HoH"
[lepBoHayanbHbIE TOHATHUS 00
39 OpPraHWYECKUX BEIIECTBAX KaK O Bubmorexa OK
https://m.edso00.ru/00ae054e
COEIMHEHUSX YIIIepoaa
40 Kpemnunii u ero coequHeHUs bubmmorexa [TOK
https://m.eds00.ru/00ae080a
ITpakTruyeckas padora Ne 5. Pemenue
41 AKCIEPUMEHTAIIbHBIX 33a4 M0 TEME bubnmnoreka [JOK
«BaxHennme HeMeTaJuIbl U UX https://m.edso00.ru/00ae0bf2
COCIMHECHHU S
KonrtponsHas pabora Ne3 mo teme
42 «BaxHeinme HeMeTaJuTbl U UX bubmmorexa LIOK
https://m.edso00.ru/00ae0e18
COEJIMHEHU S
OO1mas XxapakTepuCTUKa XHMHUECKUX
3JIEMEHTOB — METAILJIOB.
Bbubmmoreka [JOK
43 Mertannndeckast CBsI3b U

MeTaJuInYecKas KpUCcTaJuInyecKast
pemerka. U3nyecKue CBONCTBA

https://m.edso0.ru/00ae103e
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METAaJJIOB

XHUMHUYECKHE CBOMCTBA METAJLJIOB.

bu6mmoreka [IOK

44 7
DICKTPOXHMHHCCKHH P https://m.eds00.ru/00ae1156
HaIpsHKEHUH METaIOB
OO6u1re cnocoObl MOTyYSHHS
MmeraiuioB. CiuiaBel. BerauciieHus mo
45 ABHEHUAM XMMUUYECKUX PEAKIAN buGnnorexa [IOK
yp peaKiuy, https://m.eds00.ru/00ae1156
€CJIM OJTUH U3 PEarceHTOB COACPIKUT
MIPUMECH
46 ITonsaTre 0 KOPPO3UU METAILIIOB bubnmorexa LHOK
PP https://m.edso00.ru/00ae1278
bub6mnoreka [IOK
47
Ienounpie MeTan bl https://m.edsoo.ru/00ael14b2
48 Okcuabl ¥ THAPOKCUBI HATPUS U bubnuorexa [JOK
Kanus https://m.edsoo.ru/00ael14b2
49 [Iler04HO3EMENBHBIE METAJUIBI — bubnuoreka [JOK
KaJIbILIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BaxHuelinme coeIMHEHUS KaJlblUA bubmaorexa LIOK
. t https://m.edsoo.ru/00ael15e8
51 O0001IeHre 1 cCUCTEMAaTU3aIIHs
3HaHUHU
JKE&cTKOCTh BOJBI M CITOCOOBI €€ bu6mmoreka [JOK
52
YCTPaHEHUS https://m.edso00.ru/00ae1886
ITpakTuueckas padora Ne 6 1o Teme
53 ")IIZéCTKOCTB BOpBI 1 METOJIBI €€ bubnnorexa [IOK
" 8 8 https://m.edsoo.ru/00aelae8
yCTpaHEHUS
54 JN— bubmuoreka [JOK

https://m.edso0.ru/00aelc64
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55 AmMpoTepHbIe CBOWCTBA OKCUIA U bubnuorexa LIOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK
https://m.edso00.ru/00ae1d86
57 OKcupl, THAPOKCUIBI U COJIM JKeJie3a Bbub6mmorexa [JOK
(1) u xeme3a (1) https://m.edsoo.ru/00ae35e6
58 O000I11IeHIE U CUCTEMATU3AIUS
3HAHUU
[IpaxTuueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«BaxHenume MeTajyibl U X https://m.edso00.ru/00ae3de8
COCITUHEHUS
Beruncnenus mo ypaBHEHUSIM
XUMHYECKHUX PEAKIIHiA, €CIIA OJINH U3
60 peareHToB J1aH B U30BITKE WIIH bubnuoreka LIOK
COZIEPKUT IpUMeCH. Brrunciienus https://m.edso00.ru/00ae1750
MacCOBOM JOJH BBIX0JIa MPOIYKTA
peaknuu
61 O0600611eHre U cucTeMaTH3alus
3HAHUU
KonTponbnas padota Ne4 o reme
62 «BaxxHemme MeTaIbl B UX
COCIMHECHHU S
BemectBa u Mmatepuaisi B bu6mmoreka [JOK
63 .
MOBCEIHEBHON KU3HU YeJIOBEKA https://m.edsoo0.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpY>Kalolleu cpeibl https://m.edso00.ru/00ae4270
65 Ponw xumunm B pereHun bubmuorexa [JOK
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HKOJIOTMYECKUX MPOOIEM https://m.eds00.ru/00ae4270
66 O06001IeHNEe U CHCTeMAaTH3aIINS 1 bubnmoreka [JOK
3HAHUU https://m.edsoo.ru/00ae0d0a
O0001IeHNE U CUCTEMATH3a
67 3HaHI/II7L;l IiI{foriBaP; IZOETTI(/)IHLT{IZE 1 Eubmorexa OK
) p https://m.edsoo.ru/00adb33c
pabora.
PesepsHEblil ypok. O000NIEHNE U
68 CI/ICTI;MaTI/ISZp us 3HaHH;IH o 1 Bubmorexa TOK
B I https://m.edsoo.ru/00ad9cb2
MPOIICHHOMY MaTepHaiy.
OBHIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






