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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeILHOM MPOrPaMMBbl OCHOBHOTO 00IIIEro 00pa3oBaHus, IPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1o XuMuM Na€T NPENCTaBICHHUE O IENAX, OOIIel CTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIepKaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHUH, OMNPEAENSICT KOJUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaromuxcsi, ONpeaensieT BO3MOXKHOCTH MpeaMmeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEILHOCTH O00YyYalomerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJIb UTPAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€301MacHOCTH, MPOOJIeM 31paBOOXPaHEHHS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEH IS  CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
AKCTIIEPUMEHTAJIBHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00yYaroIIuXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIAaJl B KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATUNW XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI OHATUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeACTaBICHUM 00 DICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee H3YYEHHBIX YYEOHBIX TpeaMeToB: «OKpYKaOIUi MUpPY,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIBHOCTH 4YeJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIbTYpHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JIOCTYITHBIX 00OOIICHH MHMPOBO33PEHUYECKOTO XapaKTepa, sA3bIKa HayKd, B



OpUOOIIEHNHM K HAy4YHBIM METOJaM T[IO3HAHUS TMPU HU3YUYEHHH BEIIECTB U
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHun XMMHUHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUSI Ba)KHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢$opMUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CaAMOCTOSITEIIBHOMY MPHUHSITHUIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyYaOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (dopmupoBanue oOmeNd (QYHKIIMOHATILHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJE€ YMEHHUH OOBICHATH U OLEHUBATh SIBJICHUS
OKPY’KaoIlIer0o MHUpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYECHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOJiieM B TOBCEIHEBHON >XHM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHWMHW Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena wm BemectBa. DHU3MYECKUE CBOWCTBA BEIIECTB. ATrperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas (opmyna. BajgeHTHOCTH aTOMOB XUMHUYECKHUX 3IJIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYISIpHAs Macca. MaccoBast 40 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHass Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUYECKUX PEeAKIUH (COeTUHEHNUS, Pa3I0KEHUsI, 3aMEIICHUs], 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3nUecKuX CBOMCTB O0O0pa3l0oB HEOPraHMYECKUX BEUIECTB, HaOIIOJECHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKCAHKWE MPU3HAKOB MPOTEKAHWS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM cosu meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHILIISAIMSA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUE  pEe3yJbTaTOB  MPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3neMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenune xucimopoaa. CrocoObl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KucIopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISI KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MapHUKOBOIO0 3 eKTa, pa3pyluieHue 030HOBOTO CIIOSI.

Bonopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PAaCTBOPE. XUMHUYECKUE CBOMCTBA BOALl. OCHOBaHUS.
Ponp pacTBOpOB B IpupoJie U B KU3HU 4yeloBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHne NpUPOIHbIX BoJA. OXpaHa U OYMCTKA NPUPOTHBIX BO/I.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocCHOBaHMM: WIENOYM W HEPACTBOPUMbBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus kucnor. Homenknarypa kuciot. dusndeckue u
XAMHUYECKUE CBOWCTBAa KUCHOT. Psan axktuBHoctm meraimioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONMPEECICHUE COACPKaHUs KHUCJIOPOJa B BO3AyXE, MOJyYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHUE, PACMO3HABAHHE U HW3YUYCHUE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBJIECHHE PACTBOPOB C OMPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCJIOT U IIEIOYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHWE OJIHOTO METajla JPYTUM M3 PacTBOpa COJU, PEUICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. l[loHsiTHe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cCuCTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3NYECKUi CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sifep. M3otonsl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSI pajJnyca aTOMOB XHWMHYECKHUX 3SJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumudeckas cBa3b. KoBajneHTHass (ToJisipHass W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAaHHE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

OO01Me ecTeCTBeHHO--HAyUHbIE TIOHSITHS: HAay4HbIN (akT, TUNoTe3a, TEopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, JJNEKTPUUECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalusd, Kaldbluid MU HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3IudHbIM MTpU3HaKaM (110 YHCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHECHUIO CTENEHEeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[TonsiTue 0 CKOpOCTH XUMHUYECKOW peaknuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOMN peaKiuu. CocraBienue YpaBHEHH



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C HUCIOJb30BaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 37€KTPOIUTUYECKON JUCCOLMALIMHI. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBbIE YypaBHEHUsA peakiuid. CBOICTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCa JUCCOUMALMU KHCIOT, IIEJI0YEd H COJeH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHrne U (PU3NYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUlaMU, HEMeTa/ulaMu, IIesio4amMu). XJIIOPOBOIOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YeHHE, MpUMEHEHue. JlelicTBue
XJIOpa W XJOPOBOAOPOJAa HA OPraHW3M 4YeJiOBEKa. BakHeulme XJIOpuUIbl U UX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUTOTPOITHbIE MOAU(PUKAIINN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENIN KHUCIOTHBIX OKCHUJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHUCJIOT U cruenududeckne). XHUMHYECKHE PEaKInu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsiI3HEHHE OKPYKAIOIIEH Ccpeabl COECIMHEHHSIMH cepbl (KHCIIOTHBIE JOK[IH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHUS. A30T, paclpOCTpaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMu4yeckue cBoicTra. Kpyrosopor a3ora B mpupoe. AMMHAK, ero
duznyecKkue u XMMHUUECKUE CBOMCTBA, oMy4yeHHe U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MOoJIydeHHe, (PU3nyecKkue M XUMHUYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUWE BO3AyXa, NOuBbl U BomoémoB). Docdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 31emMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(puUKalMM, pacIpoOCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
du3nueckue W XMMHUYECKHE CBOMCTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3MUeCKne U XMMHYECKHE CBOMCTBA,
noJiydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, TaHOJI, IJIMLIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpax, Oelkax, yrieBojax — U ux
poJii B JKM3HM 4YeJoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX H
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpencTtaBieHus 00
okcunie kpemaust (IV) u kpemuueBoir kucinore. CHUIMKAThl, X UCIOJIb30BAHUE B
ObITYy, B IPOMBIIUICHHOCTH. BakHeWIMe CTPOUTEIbHbIE MaTEpHAIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHue 0Opa3OB HEOPraHUYECKUX BEIIECTB, CBOWCTB COJITHOW KUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHME C 0Opa3laMu XJIOPUAOB (TajOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEJECHNE KaUeCTBEHHOW peaKIK Ha Cybdar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOiicTBaMM a3oTa, (ochopa W HX CcOeOIUHEHUH (BO3ZMOXXHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe NMPHU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe MozeIen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpaduta, ¢yiepeHa, O3HAKOMJICHHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NpPOTHBOTa3a, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHHE KaYeCTBEHHBIX peakluil Ha KapOoHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl M X COCAUHEHUSA

OO1rast XapakTepUCTUKA XUMHYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKEeHUH MeTauoB. OU3NYECKUe U XUMUYECKHUE CBOMCTBA MeTaiioB. OOmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTambl: nonoxeHue B llepuognueckon cucrteMe XMMHYECKUX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus u Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyno3emenbpHblE METAUIbI MarHMidi W KalblMH: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoe. PU3NUECKUE U XUMUYECKUE CBOMCTBA MarHusl
U Kanblus. Baxueilue coequHeHHUs KalblUs (OKCHUI, THUIAPOKCHUI, COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHUHMUS.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSl W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHUICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METaJlJIbl U UX COCIMHCHUSI.

XUMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIB30BaHME BEILIECTB M XMMHMUYECKUX peakuuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKaroUEeh cpeanl (MpeaenbHas AOIMyCTUMast
KOHIIeHTpalus BemiecTs, nainee — [1/1K). Ponb xumMun B pemieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamnus MexXnpeaMeTHBIX CBS3€H MpH W3YYeHHMH XUMHM B 9 Kiacce
OCYLIECTBJISIETCS. 4Y€pe3 HCIIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO--HAayYHOT0 IUKIIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIacCupUKalusi, MepUOJUYHOCTh, HAOIIOACHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: Marepus, aToOM, D3JEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUYECKUN 3apsj, NPOBOJHUKH,
NOJIYIPOBOJHUKH, JIUAJIEKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTb, KpUCTAJUITMUECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HbIE UCKOIIaEMbI€, TOINIUBO, BOIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, MPUHSTHIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIM4HOCTHBIE  pPE3yJbTAaThl  OTPAXKAlOT  TOTOBHOCTh  OOYyYaroOIIHUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00OILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTU K Pa3HOOOPA3HON COBMECTHOM NEATENbHOCTH MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMIpoLEcce OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUIIEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM MU COCTAaBIIAIOLIME
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOSKTHOM M  HCCIIEIOBATEIIbCKOMN
JEeATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOYUYCHHS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJIEICTBUN W
HETPUATHE BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS AJIKOTOJIsI, HAPKOTHUKOB, KypeHUs),
HEOOXOJIMMOCTH  COOMIOJICHUS] MpaBui O€30MacCHOCTH TpU  OOpallleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH JEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrnenrHon npodeccnoHaabHOM IeITeIbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHns 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYpbl, OCO3HAHHUS TJIOOAJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIILJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEaAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAyYHOW KapTHUHE MHUPA, U YHUBEpCaJIbHbIC yaeOHbIE NeUCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TPU OCBOCHHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIPOIECCe IMO3HAHUS TOHATUSA (TpeAMETHhIE |
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON pPeaklMi — MPH PEIICHUHM Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBIIATH  OOIIME  3aKOHOMEPHOCTH, TIPUYMHHO-CIICJICTBEHHBIC CBS3M W
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3hIBAEMbBIX CYKJICHUM;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 000O0IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITa, UCCIEIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIMTEpaTypa XUMHUUYECKOTO COJAEp>KaHUs, CIPABOYHbIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMSI PA3JINYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JuarpaMmamy,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSIHME OKPYKAIOLIEH NPUPOTHON
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSL  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOpJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOKO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEp>KaHusl, YCTAaHOBJIEHHOTO JaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAy4HbIE 3HAHUS, YMEHHUSI U CIIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTalluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 8 kjacce npeMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XAMHUYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BENIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASL aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHUS, XUMHUYECKasl peaKkuus, KiacCUuPUKaMs peakiui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSPHAs W HEMOJSIpHAsh KOBAJICHTHAsI CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJIMKY JJISI COCTaBJICHUS (Popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHAasT M HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAHEHHUsI MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynmna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij spa, 00IIee YUCIIO AIICKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBONCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATeIbHOCTH — aHaJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — 11 U3y4YEHHUs CBOMICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAONIOACHUE, W3MEPEHHE, MOJICIMUPOBAHUE, AKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MOMOIIBIO HHIUKATOPOB
(;makMmyc, dhenondranient, METUIOPAHK U JPYyTHUe).

K xoHiy 00yuenus B 9 kjacce npeIMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHWOH, IMPOCTOE BEIIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJCHTHOCTb, SJIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peaknuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOTO
oOMeHa, KaTaJu3arop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTENIb,  BOCCTAHOBHUTENIb,  OKHUCIEHWE M  BOCCTAHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTAUIMYecKas pemeéTka, KOppo3us METaJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJI COCTaBJICHUS (HOPMYI
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIAacCy CO€IMHEHUN 1o ¢dopmyiaM, BUI XUMUYECKON
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica llepuonmueckoro 3akona JI. W. Menaeneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «modouyHas
noarpynmna (b-rpynma)», manbie u OOJdbIIME TMEPUOBbI, COOTHOCUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M MX COCIWHECHUI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIJIOBOMY 3P (hEKTy, MO0 W3MEHEHHUIO CTENEHEH OKHMCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYISAPHYI0O W MOJSIPHYIO MaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7ab0paTOpHBIM  00OpYJOBaHHEM, a TaKXe TMpaBWia oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON NEATETbHOCTH — aHaJIHN3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, IKCIIEPUMEHT (peaabHbId U
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 1 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso0.ru/7f41837c
59 Bonopoa.Ilonsitue o kucnorax 8 1 bubnunorexa LIOK

' U COJISX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorexa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

HWroro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3znen 1. BenecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edso0o.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XHUMHUYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [JOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 snemeHToB |VA- nbl. YTaepoa u 8 1 2 Bubmmorexa [IOK
' . TPYITIBL. pos https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro 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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounvecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
n/n Tewa ypoka Bcero Kontpoaensie — IpaxTiiecikue u3ydeHust  oOpa3zoBaTebHbIC
padoThI padoTshI
pecypcsl
1 IIpeamer xumun. Poiap XMMuUHU B KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paloThI B 1a00paTOPUU U PUEMBI 1 1 bubnuoreka [IOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
bu6mmoreka [JOK
4 CrapToBasi KOHTpOJIbHAsI paboTa 1 1 httos://m.edsoo.ru/fod26ca
Uuctele BemiecTBa U cMecu. CriocoOsl
5 paznenenus cmeceil [Ipakrnueckas 1 1 bubnuoreka [IOK
paborta Ne 2 «Pa3znenenue cmeceit (Ha https://m.edsoo.ru/ff0d28c8
MIpUMEpE OYUCTKH MTOBAPEHHOM COJIN )»
bubmuorexa [JOK
6 ATOMEI H MOIICKYJTEI 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE IIEMEHTBI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U ClIOXKHBIE BEIIECTBA 1 bubmorexa [TOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubnmoreka [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

3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

https://m.edsoo.ru/ff0d2d50

bubmuorexa [JOK
10 Xumuueckas popmyia. BameHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XHUMHYECKHX 2JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOIO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBIICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycinoBHs MPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. bubnuotexa [JOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA [0 YPABHEHUSAM XUMHYECKHX bubmorexa [JOK
HeeTRATO P https://m.edso0.ru/ff0d5708
peakmuit
Knaccudukanmsi XuMHUECKUX PEaKIIHi
18 (coe I/IH(I;HI/ISIH a3JI0KEHUS e bubmorexa HOK
A P : https://m.eds00.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIOMOHOCOB — y4€HBIi1-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [JOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 Kontponbnas padota Nel o teme bubnnoreka [HOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Coctas bubnnoreka [HOK



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. Kucnopox — anemeHnT u
npocroe BeuiecTBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

bu6mmoreka [IOK

22
KACIIOPOLA (PEAKIUAI OKHCIEHI, https://m.edso00.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CniocoObI oTy4eHus1 KHCIIOPOia B
23 J1a00paTOPHUH M MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuuu, MOHSITHE O bu6mmorexa [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIHUIX
TommuBo (HeTh, yrob U METaH).
25 3ar }I3HCI§I/IG(I];03 . a, CIOCOOBI iro bubmmorexa [OK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «[Tonmyduenne u coOupanue KUciopoaa bubmmorexa LHOK
i . p poia, https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BelecTBO. HaxoxaeHnue B npupoie https://m.edsoo.ru/ff0d4dd0
28 Du3nvecKkrue U XUMHUUECKUE CBOMCTBA bu6mmoreka [IOK
Bonopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI oTydeHus BOAOPOa B bubnuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
31 [IpakTuueckas padbora Ne 4 o Teme bubnmoreka [JOK

«[Tonydyenue u cobupanue BoaOpoaa,

https://m.edsoo.ru/ff0d4f42



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
https://m.edsoo.ru/ff0d4f42

W3YyYEHHUE ETO CBOMCTB)

32

Mosipablii 00bEM ra3oB. 3aK0H

bu6mmoreka [IOK

ABorazpo https://m.edsoo.ru/ff0d542e
Boruncnenus o6bEma, KoaudecTna
33 BEIIIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [JOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruncnenus 006EMOB ra3oB 10
34 ABHEHUIO PEaKI[MM Ha OCHOBE 3aKOHA bubamorexa LOK
P " peait . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOILIEHUI ra30B
35 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
BO/JIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstue 06 bubnunoreka [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacrBoputens. HacbieHHbie
37 u HeHaCBIpeHHLIE acTBopbl. MaccoBas bubmmorexa [OK
m PAcTBOPHL. https://m.edsoo.ru/ff0d5h40
JIOJISl BEIIECTBA B PACTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroroBiieHrE paCTBOPOB C bubnuoteka [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padorta Ne2 o teme bubnuorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCupUKaIus, bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHUs: cOCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [IOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnnoreka [HOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCOéB};) oI )eHI/ISI XI/IMI/I‘-IZEKI/IG bubmorexa HOK
N v ’ https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTuueckas paborta Ne 6. Pemenue
47 AKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe bubnunoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»
48 I'eneTnyeckas cBA3b MEXKIY Ki1accaMu bubanorexka [JOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o0061IeHre U cucTeMaTu3alus 3HaHu!
B H https://m.edsoo.ru/00ad9ch2
KonTponbnas padorta Ne3 o teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKH KIacCUpUKAITIT
51 XMMHYECKHUX A1eMeHTOB. [loHsiTHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX YJIEMEHTOB
[Iepuonnueckuii 3aK0H U
bubmuoreka [JOK
52 [Tepuoanueckas cucTeMa XMMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. 1. MenaeneeBa
53 [lepuoapl, rpynimbl, MOATPYIIIHI bubnmoreka [JOK
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Crpoenue atomoB. COCTaB aTOMHBIX

https://m.edsoo.ru/00ada52c
bubmuoreka [JOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHYECKOTO
56 AJIEMEHTA TI0 €ro MOJ0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenaeneeBa
3nauenue [lepuoguueckoro 3akoHa ajs
57 pa3BUTUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MenpeneeB — y4€HBIN, IEJArOT U https://m.edsoo.ru/00ada96e
TrpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuotexa [JOK
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hormast xiireckas coisp https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4ecKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOMSIpHAS XUMHUYECKast bubnmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuu https://m.edsoo.ru/00adb076
64 OkucIuTenu U BOCCTAHOBUTENH bubmmorexa [JOK

https://m.edso0.ru/00adb076
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65 [IpomexyTouHas aTTecTanusl. 1 bubmumoreka [IOK
KontponbHas padota https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o01eHue 1 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1Ee 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb?2
68 PesepBHeIil ypok. O000IICHHE 1 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[Tepuoanyueckuii 3aK0H.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOAOB

3 Knaccudukarmus 1 HoMeHKIaTypa 1 bubnuotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6

5 BxonHast KoHTpoJsibHas paboTa. 1 1

6 Knaccudukanus XuMHuecKUx 1 bubnnorexka [JOK
pEaAKIHI MO pa3IMYHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN

7 eakuu. IloHsATHE O TOMOT€HHEIX U 1 bubmmorexa [IOK
P ) https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.

3 @DakTOpHl, BIUSAIOLUINE HA CKOPOCTh 1 bubnuoreka [IOK
XAMHYECKOW PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PaBHOBECHUS

9 OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
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peakiuu

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

Teopust 37EKTPOTUTUYECKOMN

bu6mmoreka [IOK

10 ccorua .C € U ciaalble
JMICCOTHATITH. LHIIDHBIC 1 CITA0RT https://m.edsoo.ru/00adcd68
AIIEKTPOIIUTHI
11 HMoHHuble ypaBHEHUS PEAKIIUN Bubmaorexa ITOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN Bubmorexa ITOK
p UH https://m.edsoo.ru/00add5d8
00 DJIEKTPOIUTUICCKON JUCCOITUAITTT
XHUMHUYECKHE CBOMCTBA COJIEA B CBETE
13 [IPEICTABIIEHUNA 00 bubnmorexa LOK
e . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JUCCOIMAITIHI
14 ITousiTHE O TUAPOIN3E COJIEH bubmmorexa [TOK
P https://m.edsoo.ru/00add9d4
15 O060011eHNe U cHUCTEeMAaTU3ALUS bubmmorexa [IOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Perenue sxkcnepuMeHTATBHBIX bubmorexa [IOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonTponbnas pabota Ne2 o reme
17 «DNEKTPOIIUTAYECKAS TUCCOINAIINS Eubmiorexa I[OK
™ a1 HHaTH. https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIUU B paCTBOPAX)»
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/IMI/ILICCKI:/IC CBI())ﬁCTBa Ha TIpUMEDE Eubmiorexa I[OK
p p https://m.edsoo.ru/00addfe2
xJopa
Xaoposogopona. ConsHas KUCIIOTa,
P P N bu6mmoreka [IOK
19 XUMHUYECKHE CBONCTBA, MOJYICHHE,

[IPUMEHEHHUE

https://m.edsoo.ru/00ade104
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[IpakTuueckas padora Ne 2 o reme

20 «[TomydeHnne CoITHON KUCTOTHI bubmmorexa [JOK
yi . . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOUCTB»
Borurcnenus o ypaBHEHUSIM
21 XUMUYECKHUX eal}clp WM, €CJIM OJIUH U3 bubmmorexa [JOK
PEAKIIH, s https://m.edsoo.ru/00ade488
pEeareHToB JaH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnnoreka [JOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
93 Haxoxnenue cepbl U €€ coeIMHEHU N bu6mmorexa [IOK
B [IpUpoJie. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoji, CTpOEHHUE, bubnuoteka [JOK
dbuznyecKkue 1 XUMUYECKHEe CBONCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTA,
25 q)queCKHIe) u XI/II\I/I)I/I‘IGCKI/IG CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XYUMUYECKUE peaKilui, JexKallnue B
OCHOBE MPOMBIIIIEHHOTO Crtoco0a
26 MOJTyYEHUSI CEPHOI KUCIIOTHI. bubnuoreka [IOK
XHUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYKarolle cpeibl COETUHEHUSIMU
cepbl
97 Brraucienrne MaccoBo JOJIH BBIXOIA bubmuorexa [JOK
MPOAYKTA PeaKIuu https://m.edsoo.ru/00adec8a
OO01mast XapakTepUCTHKA SJIEMEHTOB
P P bubnmoreka [JOK
28 VA-rpynmnsl. A30T, paclipocTpaHeHHE

B IIpupoze, GU3nUecKue u

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



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

XUMHUYECKUE CBOUCTBA

AMMHuak, ero ¢pusnueckue u

29 XHUMUYECKHUE CBOICTBA, HOJIYUEHUE U bubmoreka LOK
’ yi https://m.edsoo.ru/00adf004
MPUMEHCHUE
[Tpaktrueckas padora Ne 3 o Teme
30 «[TonyueHnue aMMuaka, U3ydeHUE €ro Brbmuorexa LIOK
. v > 1Y https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KucioTa, e€ husndeckue u bubnuorexa [JOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
AMMOHHS B KQUeCTBE MUHEPATbHBIX

32 To0OpeHnii. XUMHUUYECKOE Bubmiorexa ITOK
YAOOP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KaloIIel cpebl
COEIUHEHUSAMH a30Ta
Docdop. Oxcun dhochopa (V) u

33 (1)00((11))0 pHa$1 KI/ICJ'I((i))Ta q)q)prl)sn(qeixne " bubmotexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue pocdatos B

34 KaueCcTBE MHUHEPATLHBIX YA0OPEHUH. bubnmnoreka [JOK
3arpsi3HEeHUE MPUPOJTHON CpeIbl https://m.edsoo.ru/00adfc20
dbocdaramu
Vriepon, pacupocTpaHeHue B

35 pu E)) e gmﬂzecéle 1 XUMHUYECKHUE Bubmzorexa LIOK

P ? He; https://m.edsoo.ru/00adfd9c
CBOICTBA
Oxkcupsl yraepoaa, ux Gpusndeckue u
36 XUMHUYECKHUE CBOMCTBA. bubmuorexa [JOK

DKoJIornyecKue mpoodIemsl,
CBsI3aHHBIE C OKcHOM yriepoaa (1V)

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

37 Yronpias KHenora i e¢ coit https://m.edso00.ru/00ae006¢
[Tpaktrueckas padora Ne 4 o Teme

38 "[TonyueHune yriaekucioro rasa. bubnmoreka [JOK
KadectBenHnas peakiys Ha kapOoOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPraHWYECKUX BEIIECTBAX KaK O bubmorexa LHOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YTiepoaa
40 KpemHuuii u ero coemuHeHus bubnmorexa LHOK
https://m.edso00.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 JKCIIEPUMEHTABHBIX 33134 110 TEME bubnuoteka [JOK
«BaxHeiye HeMETaTbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»

KonTponbHas pabora Ne3 no teme
42 «BaxHenmme HeMeTaulbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
AJIEMEHTOB — METAJIOB.

43 Mertannuueckas CBsI3b U bu6mmorexa [IOK
METAJITNYECKask KpUCTAITMYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAJJIOB.

44 DIEKTPOXUMUYCCKUN P bubmorexa HOK

N https://m.edsoo.ru/00ael1156
HaANPSDKEHUN METalIoB
45 OO61mue crocoOb! OTyYeHUs bubnmoreka [JOK

MmeTtaiuioB. CruiaBel. Beuucienus no

https://m.edso0.ru/00ael1156
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YpPaBHEHUSIM XUMUYECKUX PEAKLUM,
€CJIM OJIMH U3 PEareHTOB COJAEPKHUT
puMecHu

46 IlonsaTHe 0 KOPPO3UU METAJLJIOB bubmoreia OK
pp https://m.eds00.ru/00ae1278
bubmuoreka [JOK
47 [lernoumsie meraueI https://m.edso0.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
Kajus https://m.edso0.ru/00ae14b2
49 [[lenouHo3eMeNbHBIC METAJIIBI — bubmuorexa [JOK
KaJIbIIMil 1 MarHuu https://m.edso0.ru/00ae15e8
50 Baxueiimmne coequHEHNS KaIbIIHS bubmorexa HOK
s H https://m.edso0.ru/00ae15e8
51 O06o00meHre U cucTeMaTH3aIus bubmuorexa [JOK
3HAHUI https://m.edso0.ru/00ae3f50
JKEcTKoCTh BOJIBI M CTIOCOOBI €6 bu6mmoreka [IOK
52
YCTpPaHEHHUS https://m.edso00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKECTKOCTH BOIBI 1 METOIEI €8 bubmorexa HOK
| https://m.edsoo.ru/00aelae8
yCTpaHCHUS
. bubnuotexa [JOK
4 A
S JTOMUHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnuorexa [IOK
TUJPOKCHIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIM JKEJe3a bubnmoreka [JOK

(1) u xeme3a (111)

https://m.edso0.ru/00ae35e6
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O00011eHUE U CUCTEMATU3 AL

bubmuoreka [JOK

58
3HaHUU https://m.eds00.ru/00ae3f50
[IpakTuyeckas pabora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnunoreka [HOK
«BaxkHenmme MeTaJlJIbl U UX https://m.edso0o.ru/00ae3de8
COETUHEHUS
Borurcnenus o ypaBHeHUAM
XUMHUUYECKHUX PEAKLMA, €CIU OJIUH U3
pPEareHTOoB J1aH B U30BITKE WU bubnnoreka [JOK
60
COAEPKUT IpuMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0Ja IPOAYKTa
peaxkiuu
61 O0o001mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUHI https://m.eds00.ru/00ae3f50
62 [TpoMexyTouHast aTTecTalus. bubnuoreka [IOK
Konrtponsnas pabora. https://m.eds00.ru/00ae3f50
63 BemectBa u matepuansl B bubnuoteka [JOK
IIOBCETHEBHOM KU3HHU YETIOBEKA https://m.eds00.ru/00ae3f50
64 XHMHYECKOE 3arpsi3HeHue bubnuoreka [IOK
OKpYKaroIle cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnorexka [JOK
IKOJIOTMUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
PesepBublit ypok. O60011eHMEe 1 bubnnoreka [JOK
66 .
crucTemMaTu3alus 3HaHUN https://m.edsoo.ru/00ae0dOa
67 PesepBublit ypok. O60011eHME U bubnuoreka [IOK
CUCTEMATH3alMsl 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O0o0mIeHNE U bubnuoreka [IOK

CUCTeMaTHU3anus 3HaHUN

https://m.edso0.ru/00ad9cb2
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https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ I'abpuensua O.C., OctpoymoB WN.I'., CnagkoB C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

AxunonepHoe obmectBo «M3narensctBo «IIpocBeiieHne»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

bubnuoteka [{OK https://m.edsoo.ru/00ae3f50



https://m.edsoo.ru/00ae3f50
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