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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPenofaBaHus y4eOHOro npeaMera « XuMush)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MNPECTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4eOHOIro
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MIPEeIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET pPACIpPENECICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHUE 10
pa3ienaM M TeMaM IMPOrpaMMbl MO XUMHH, ONPEAENSICT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEIbHOCTh HW3YYEHHUS] XUMHUU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEM O00ydYarolmuxcsi, ONpeaensieT BO3MOXHOCTH TMpeAMeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs, a TakKe TpeOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIel N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATETLHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWE XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEpPUAIbLHOM EIUHCTBE MHUPA, BAXKHYIO
pOoJib UTPAOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MyTSAX PEHICHHS TI00aTbHBIX
mpo0JeM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (PYHKIIMOHATEHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOpPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM y4uyeOHOM  JIeSITEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEHEBHOM JXM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBaeT OCHOBBI
LETTOCTHOTO B3IJIsa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS. OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOU rpaMOTHOCTH O0y4aroIInXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XMMHUMU OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHusi  y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMUU CPOpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAAbIBAECTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUH O XUMUYECKON
peakiuu. OO0€ 3TU CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOr0 YpOBHS:

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

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

— YYEHHS O CTPOCHUM aTOMa U XUMHUYECKOMN CBSI3H;

— TpEeACTaBICHUN 00 DBJIEKTPOJIUTHYECKOW JTUCCOLMAIMKM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHSS (GYHKIMA OOBSACHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEJICTABJICHNUS] O XUMHUYECKOW COCTABIIAIOLICH HAYYHOU KApPTUHBI MUPA B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAay4YHOMY 3HAaHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKalomuil MUp,
«buosnorus. 5—7 xkimacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHHN OCHOB
XUMHUYECKON HAayKH Kak 0OJIAaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUECKHUX
3HaHUU — BaXKHEUIINX (AaKTOB, MOHITHI, 3aKOHOB M TEOPETHUECKUX MOJIOKECHHM,
JOCTYITHBIX 00OOIICHU MHPOBO33PEHUYECKOTO XapakTepa, S3blKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuii, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHWH B YYEOHO-IIO3HABATEIIbHOW M  y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GOopMHUpOBaHHE WHTEIJICKTyaJlbHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUM,
CIIOCOOHOM a1aTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHM KU3HU;

— HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOy4JaronmMxcsi K CaMOCTOSATEIbHON IO3HABATEIbHOM JEATEIbHOCTH, HAy4YHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLINX YHUBEPCAJIbHOE 3HAUYEHUE MJis
Pa3UYHBIX BUIOB JIEATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATBHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXAaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIYYCHHbIC MPU H3YYECHHUU
XUMHH, TPUMEHSTh WX TPU PEHICHHH MpoOJeM B MOBCEAHEBHOW >KHU3HH U
TPYAOBOU JIE€SATEIBHOCTH;

— (¢opMmHpoBaHHE y OOy4YalOIIMXCA T'YMAaHUCTUYECKUX OTHOILCHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKHMX 3HAHMM MJi1 BBIPAOOTKH 3KOJOTHYECKHU
1EeJIeCO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOH JEATENIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHBALlMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEUECKHX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaiseT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaibHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeTomax MoO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U CloXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAas aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYIsIpHas Macca. MaccoBast 101 XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX eAuHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XMMHAYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHus. Krnaccudukarms
XUMUYECKUX pPEeaKUi (COETUHEHUS, PA3I0KEHNUs, 3aMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKON MOCYIOM, MpaBuWiIaMu paboThl B J1a00OpaTopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH, MPOKAIUBAHHE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCIIOTOM) SBJICHU, HAOII0ICHUE U
OMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHUIIA
menu (I1) mpu HarpeBanuu, B3auMoJIeCcTBUE Kee3a ¢ pacTBopoM coiu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIapMBaHUeE, AUCTWLISALUSA, XpoMaTtorpadus, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(ILIapOCTEPKHEBBIX ).

Ba:xkueiue npeacTaBUTeIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnoponx — 3jmeMeHT U mpocroe
BelecTBo. Haxoknenue kucimopopa B mIpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkuciopona. CrnocoOsl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bomopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBoputresb.  PacTBOpHI.
HacpilieHHbIe M HEHACBIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PaCTBOPE. XMMHUYECKUE CBOMCTBA BOJAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  cojeoOpasywoniue (OCHOBHBIE, KHUCIOTHBIE, aM(pOTepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujnoB. Dusnueckue U XUMHUYECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuid. PU3NYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUI.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnueckas CBS3b MEXKIY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4€CTBEHHOE ONMPEIECTICHUE COIEPKaHUs KUCIOpOoAa B BO3AYyXe€, MOTyUYEHHUE,
coOupaHue, pacro3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCIOpOJa, HAOI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KUCJIOPOJOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MoXkapa), O3HAKOMJIEHHE C oO0pa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojehcTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIEOMATEpPUAJIOB), HAOMIOACHHE OOpa3OB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BaHHUE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
uzydeHue B3aumojeictBusa okcuga menu (II) ¢ pacTBOpoM cepHOW KHCIIOTHI,
KHCJIOT C MeETajulaMHy, peaklUWil HEUTpalh3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckasi cucreMa XUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCcIANTETILHO-BOCCTAHOBUTEILHbIE PEAKIINHU

[lepBble TOMBITKK KiIaCCU(PUKAIIMM XUMUUYECKUX 3JeMeHTOB. lloHsitHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIIEJIOYHBIE M IIEJTOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCUJIBI.

[Tepunonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUX 3JIEMEHTOB /1.
HN.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpMbI
[Teproanueckoit cucrembl xumudeckux 3emeHToB JI. . Menneneesa. [lepruoast
u rpynnbl. Ousndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIIEMEHTOB
ITepuonnueckoin cucremsl J[. U. MenneneeBa. XapakTepuCTUKAa XUMHAYECKOTO
AJIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM v NEPUOIaM.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKHUX
DJIEMEHTOB Ul pa3BUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbl U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHast (ToJisipHass M HEMOJISIPHAs)  CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUuA.  OKHUCIUTEIBbHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl oOkuceHUs U BOCCTaHOBINEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
IUAPOKCUIA LMHKA C pPAacTBOPAMM KHUCJIOT M IIEJIOYEH, NMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mestcnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAHUE KaK OOIUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO011e ecTeCTBeHHO--HAy4YHbIE TOHSTHS: HAYyYHbIN (akT, TUNoTEe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, MepPUOIUIHOCTh, HAOIOICHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MUYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAHEThI, 3BE3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnonnueckuit 3axoH. [leprognyeckas cucremMa XMMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUsi U HX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIUIMUECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIUYHBIM KJaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUUYECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TeIIoBoMy 3ddekrty, Mo
W3MEHECHUIO CTEMEHEeW OKMUCIICHUSI XMMUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMHUYecKol peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. [lonsatue o xkaranuze. [loHsATHE O XUMUYECKOM paBHOBECUU. DaKTOPHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pPEaKLUU. CocraBiieHME  ypaBHEHUU



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

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKoil cBsizu. CteneHs Auccouuanuu. CUIIbHbBIE U CJIa0ble SJIEKTPOJIUTHI.

Peakiuun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE W COKpalll€HHbIE HMOHHBIE YypaBHEHUs peaknuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IIEKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHbIe peakiii Ha MOHBL. [[OHATHE O THAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW pEaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOlEcCCa JUCCOIMAIMU KHCIOT, IIEJIOYed W  COJIeH
(BO3BMOKHO  HCIOJIb30BAaHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKM  TMPOTEKAHUS  peakuu  HMOHHOro  OoOMeHa
(oOpazoBaHue oOcagka, BBIJICICHHE Ta3a, OOpa30BaHHWE BOBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3iioKeHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBIO KAUYECTBEHHBIX pEaKIuid Ha HOHBI, pEIICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHU S

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (Ppu3nyueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aMMOJAEICTBHE C METa/llaMH, HEMETajulaMH, WIeJo4aMu). XJIIOPOBOJIOPO/I.
ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJOBeKa. BakHEWIIMe XJIOpUIbl U UX
Hax0XXJICHUE B MIPUPOJIC.

O6mas xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DHUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOpOJ, CTpOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHUABI CEPbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENS Kjacca KHCIOT W Chenupuieckne). XHWMHUUYECKHE PEaKInu,
JeXaluye B OCHOBE IPOMBIIIJIEHHOTO CHOCO0a TMOJYYEHUS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHor KUcoThl. COMM CEpHON KUCIIOThI, KAYECTBEHHAS pEAKLIUs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMHU Cepbl (KHUCIOTHBIE HOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHUS
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
bu3nYecKue 1 XUMUYECKUE CBOMCTBA, TIOJydeHne U mpuMeHeHue. Coam aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKHUE U XHUMHYECKUE
CBOiicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  Clenu(puyecKue).
Hcnonb3oBaHWEe HUTPATOB MW COJIEM aMMOHHMSI B Kauye€CTBE MHUHEPaJIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOAoEéMoB). Docdop,
aloTpornHeie Moaudukammuu (ochopa, GU3MUECKHE U XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3n4IecKue U XUMHUUECKHUE CBOMCTBA,
nonyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OOmas xapakrepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  ajuIOTPOIHBIE
MOAU(UKAIIMKA, PACIPOCTPAHEHHE B TMpuUpojae, (U3UYECKHE U XUMHUYECKHE
cBoiictBa. Ancopouusi. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha JKUBBIE OpPTraHU3MBI,
MOJIyYeHUE U TMPUMEHEHHE. DKOJOTUYECKHUE MPOOJIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
nojayyeHue u TpuMeHeHue. KauecTBeHHass peakinuss Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO3MCTBE.

[lepBoHa"abHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEPTh),
MPOAYKTBl WX MepepaboTku (OEH3WH), UX POJib B OBITY W MPOMBIIIJICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIECTBAX: KMpaX, OeNkax, yrieBojax — U X
poJii B KM3HM 4YeloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero ¢usnueckue M XUMHYECKHME CBOWCTBA, IMOJIYy4YEHUE U
npumeHenue. CoenuHeHHs KpeMHHs B mpupone. OOmme mpeacTaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
OBITY, B IPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEPaMHUKA,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [Ipobaembr 6€30macHOro0 MCIOIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsSI, OMBITHI, OTpa)xkaroe (PU3NUYEeCKHe M XUMHYECKHE CBONCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpazuiamu ceppl M €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpPHAIOB), HaOIIOICHNE TIpoliecca OOYIIIMBaHuUs caxapa IoJ JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIE€HHON CEPHON KUCIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyabdat-
MOH U HaOJIOJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3HUYECKUMU
cBoiicTBaMM a3oTa, (ochopa W HX CcOeOTUHEHUH (BO3ZMOXKHO HCIOJIb30BAaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPHU3HAKOB
UX MPOTEKAHMUsI, B3aMMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTBI C MEJIbIO
(BO3MOXHO HCITOJIb30BAaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe MoeJen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICGHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIICCTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOTa3a, MOJIydeHHE, COOMpaHHe, paclio3HaBaHUE U U3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MpOBEACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM TPOMBIIIJIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJsibl 1 MX COeIMHEHU S

OO1ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u ctpoeHus: aToMoB. CTpoeHHE MeTaUIoB. MeTtayndeckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HanpsHKeHU MeTawioB. du3nyeckue U XMMUYECKHE CBOMCTBAa MeTauioB. OO0rue
criocoObl mosydeHus MeTtaioB. [loHsTHEe O KOPpPO3UM METaIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) U X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[[{enouHble METAJIBL: MOJNOXKEHUE B lleprognueckoil cucreMe XMMUYECKUX
anemenToB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HAaXOXKJICHHE B IPUPOLIE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB JI. 1. Menneneesa, crpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE aTtoma, HaxXOXAcHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUS.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXxJIcHUE B mnpupoac. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (11) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o00pa3llaMd METAJJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBaMH, H3y4Y€HHE  pE3yJIbTaTOB KOPPO3UM  METAIOB  (BO3MOKHO
WCIIOJIB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAHWE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IMPOTEKAHUS
KaYE€CTBCHHBIX PEAKIIMKA HA MOHBI: MAarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), mequ (1), HaGrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMUS
MJJaMEHH MWOHAaMU HaTpusi, KaJlus U Kajiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XuMHA M OKPYKAIOLIAS cpeaa

BemectBa u Marepuasnbl B IOBCEIHEBHOM KHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBasi momoinb npu
XAMUYECKUX 05KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas I0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xuMun B pemieHun 3K0JIOTHYECKUX
npoOJieM.

Xumuyeckuui IKCnepumenm:

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

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TMOHATUHN, SIBISIONINXCS CUCTEMHBIMU JJISi OTJENBHBIX MPEAMETOB
€CTECTBEHHO--HayYHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBICHHE, TMapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PaAHMOAKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
MOJyIPOBOJHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PacCTBOP, pACTBOPUMOCTbD, KpUCTAIITNYECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHUIBI U3MEPEHUS,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunHres, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yI0OpeHus, MUKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTRA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbl€, TOIIJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, IPUHSTHIMU B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMH 00YUYaIOIIHUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacILIMpEeHUe OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPpHOTHYECKOTr0 BOCTIMTAHMSL:

LIEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY
M HAYYHOMY HACIEOUIO, TTOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuen o
IIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATENbHOCTH MpHU
BBINIOJIHEHUHU YYE€OHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B TMPOLECCe OTOW Y4YEOHOM JEeATENbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TIPEICTABICHUSA O BEIIECTBE M XMUMHYECKOW pPEaKILIMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKHM M COCTaBIIAIOLIME
OCHOBY JJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOJHOM CPEZIOW, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA IOJIyYEHNE HOBBIX 3HAHUM IO
XUMHH, HEOOXOauMbIe Ui OOBSCHEHHUS HaOMI0JaeMbIX IMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOW M YUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYPON, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSI OOy4YeHUs B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KypeHUsl),
HEOOXOJMMOCTH  COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKMMHU BEIIECTBAMU B OBITY U pEabHOMN KU3HU;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPaKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3aTuyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYJOBOH JEATENbHOCTH, B TOM YHCIIEC Ha
OCHOBE MPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIbHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIBHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTh aalTUPOBATHCS B TPOPECCHOHATLHOM Cpejie;

6) PK0JIOTHYECKOr0 BOCIUTAHMS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3nYeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, JJIS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOLIEeH MPUPOJIHON CPEeou, ISl OBBIIECHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphI, OCO3HAHHUS TJIO0AJTBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHSATUS (3aKOH, TEOpHs,
TIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPENCTABICHUE O IIEJIOCTHOM



HAyYHOW KapTHHE MHpA, U YHUBEpPCAJIbHbIC yIeOHbIE NEHCTBUS (TIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMU TOHSATHUSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX ()aKTOB U SIBJICHHH, BBIOUPATh OCHOBAHHS U
KpUTEpUM ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXAeHUs (MHAYKTHUBHBIC, ICIYKTHUBHBIC, [0 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIPOIECCe TMO3HAHUS TOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YypaBHCHHUE
XUMHYECKON pPeaklny — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEpU30BaTh CYIIIECTBEHHbIC
MPU3HAKHA U3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBISBJIATE  OOIIME  3aKOHOMEPHOCTH, TIPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieioBare/IbCKHue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI i1 (POPMHUPOBAHUSI THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NMPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTraHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynibTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora ¢ nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJEPXkAHUS, CIPABOYHbBIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO W
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 337a4 OMpeneIEHHOrO THUIIA, MPUOOPETEHHUE OTbITa B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUYHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOUpATh ONTUMANIBHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHANM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUHM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTb BONPOCH (B XOA€ Juanora M (WJIM) OUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  HIPEIJIOKECHHS
OTHOCHUTEIBHO BBIIIOJHEHUS NPEJI0KEHHOHN 3a/1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3EHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XHMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
J1a6opaTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuil (00cyXeHuss, 0OMEH MHEHHMSIMH, «MO3TOBBIE IITYpPMbD», KOOPAMHALIUSA
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHbBIC YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesATeIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 33/a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUW 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIB30BATh M aHAIIM3UPOBATh KOHTEKCTHI, IPEIaracMble€ B YCIOBUU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeAMETHBIX pPE3yabTATOB IO OCBOCHHIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYalOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
JEATCIBHOCTH 1O  TOJYYEHHI0O HOBOIO  3HAHUS, €ro HWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xoniy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHUN: aTOM, MOJEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO dJIEMEHTa B COCIMHEHUHN, MOJISIPHBIN 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIUS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINU, TEIUIOBOM 3 (HEKT peakiumy,
AIpO aTOMa, JJIEKTPOHHBIM CIIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KaTMOH, aHUOH, PACTBOpP, MaccoBas JI0Js BEIECTBA
(mporieHTHAsI KOHIIEHTpAIsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aHMMOCBSA3b OCHOBHBIX XHMHUYECKHX TOHSATUH U
MPUMEHSITH 3TU TOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENEeNsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSIX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAasT M HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaTb cMbIci Ilepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHMsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TaOMM4Hyr0 ¢opmy Ilepuomnyeckoit
CUCTEMbl XHMMUYECKHUX OJJIEMEHTOB: pa3judaTh TMOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnodouHas noarpymnmna (b-rpynmna)», mManbsie u
OonbIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepuoamdeckass cucrema xuMuueckux snemeHtoB J[. U.
MeHnnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTpeIeICHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJacCU(pUIMPOBaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBy YYacTBYIOUIUX B pPEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOTO »dJieMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTEH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATECILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHHE TPUYUHHO--CIICJICTBEHHBIX CBSI3€H — JJIsi U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMi, eCTECTBEHHO-HAYyYHBIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh ~ NpaBWIaM  TOJIb30BAHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM 000pYJIOBaHHWEM, a TaKXe IMpaBuUjiaM oOOpalIeHusl C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
MJIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  OKCIIEPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MICIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondraienH, METUIIOPAHXK U IPYTHUE).

K xoHiy 00ydeHus B 9 kjiacce rnpeaMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIONTUXCS YMECHUIA:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTMOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJCEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKas Peaklnsi, XUMUYeCKasi CBS3b, TEIIOBOU 3¢ ekt
peakuuu, MOJb, MOJISIpHBI ~ 00BEM,  PACTBOP,  AJIEKTPOJIHUTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST OUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, Karaau3aTop, XHMHUYECKOe paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCICHHWE W  BOCCTAHOBIICHHUE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XUMHYECKUX PEAKIIHII;

ONPENIENIATh BaJIGHTHOCTD U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelibl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpbiBath cMbIci llepuomndeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuuynyo Gopmy llepuoanmdeckoil CUCTEMbl XUMHYECKUX AJIEMEHTOB:
paziuuath MOHATHUS «rJaBHas moarpynmna (A-rpynmna)» U «moOouyHast
noarpymnmna (b-rpynma)», manbie u OoNbIIME€ TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsj dAlapa, oOOIIee YHCIO DJJIEKTPOHOB U
pacrmpefielieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCJUHECHUI B
npejenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKHE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAs OMNHUCAHUE
NpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS DJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEUN U COJIEH, TIOJIHBIE U COKPAILLEHHBIE YPAaBHEHUS PEAKIIUN HOHHOT O



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCa 3THX PeaKIuid;
MPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX CTPOCHMUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJIPHYIO U MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYCHHIO W COOMpPAHHIO
ra3zo00pa3HbIX BEIIECTB (aMMHUaKa U YIIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIOINIMNE  KAYSCTBEHHBIM  COCTaB
pPa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUSI ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEILHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMATHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJICIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Koau4vecTBo yacoB
Ne HanmenoBanmue pa3jiesioB u JuekTpoHHbIE (HUGPOBDbIE)
KonTposbHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 0 ) bubnuorexa [{OK

' MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837¢c

YyesloBeKa

12 BemecTBa 1 xuMudeckue 15 | 0 bu6nunorexa LIOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 0 0 bubmuoreka [IOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopona.Ilonstue o kucnorax g 0 | bubnmnoreka [HOK

’ Y COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmuoreka [IOK

' OCHOBAHHMAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChl 1 | | bubmuorexa [{OK

’ HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
XumMnueckas cBsizb. OKMCJINTENbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakrHyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHME U yriyOJeHHE 3HAHUH 5 | 0 bubnnorexa [JOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmmoreka [JOK
) peakuuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpAxX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMUYECKUX 4 0 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubamorera LOK
' PYHHEL TP hitps://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX G 10K
nonroTexa
2.3 asieMeHTOoB VA-rpymmnbl. A3ot, hochop U ux 7 0 1
pyH Pocgop https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 aneMeHToB [VA nbl. YTJIEpoa U 8 1 2 bubmmorexa [TOK
' o FPYIIEL oA https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

bubnunorexa LIOK
3.1 06 7| 4
HIHE CBOHCTRA METaILIOB hitps://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps/m.cdsoo.ru/7i4 12636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B )KU3HU 4EJIOBEKA 3 bubnnorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE
Ne uudposeie
Tema ypoka Konrtpoabubie  IIpakTuuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

| [Ipenmer xumuu. Poiap XuMuu B )KU3HU | 0 0 bu6mmoreka [IOK
yeJioBeka. Telia 1 BelecTBa https://m.edsoo.ru/ff0d210c

bu6mmoreka [IOK

2 I1 1 0 0

OHSTHE O METOJIaX MTO3HAHUS B XUMHUHU hitps:/m.edsoo.ru/fi0d227c
[Tpaktruyeckas padora Ne 1 «IIpaBuia paboTs
3 B 1a00paTOPUH U IIPUEMBI OOPALLIEHNS C 1 0 1 bubmmorexa LHOK
PATOPHILIL TP P https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAaHUEM)

4 Yucrele BemecTBa 1 cMecu. CiocoObl | 0 0 bubmuorexa [JOK
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2 «Pa3neneHue

5 c;[)eceﬁ (Ha @ I/III)VIC € OYUCTKH n(fllsa €HHOI 1 0 1 bubmmorexa [OK

p p p https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmorexa [IOK
6 A 1 0 0
TOMBI M MOJICKY BT https://m.edsoo.ru/ff0d2a6c¢
bu6nmoreka [JOK
7 I1 1 0 0
POCTRIC | CJIOAKHDIC BEIIECTBA https://m.edsoo.ru/ff0d2a6c¢

g XHUMHUYECKHE DJIEMEHTBI. 3HaKU (CUMBOJIBI) | 0 0 bu6mmorexa [IOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8

bu6mmorexa [IOK

9 A - 1 0 0

TOMHO-MOJIEKYJISIPHOE YUEHHUE https://m.edsoo.ru/ff0d2d50

10 3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB. 1 0 0 bubmuorexa [JOK




Xumunyeckas popmyina. BaneHTHOCTh aTOMOB
XUMHUYECKUX HJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNbHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XMMHAYECKOT0 3JIEMEHTA B bubmuorexa [JOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KommuectBo BemecrBa. Moisib. Mosipaast bubmuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKrue 1 XUuMHUYECKUE SABICHUS. bubnuorexa [JOK
XuMHY€ECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs1 MacChl BELIECTB. bubnnoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brluucnenus konudecTBa, Macchl BEILIECTBA 110 bubnuorexa [JOK
YPaBHEHUSAM XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMUuecKuX peakiuii
18 (coe I/IHq;HI/ISIH a3JI0KEHUS 3a1\IZe CHUS Bubmmorexa LHOK
A P > SAMEHIEHIT, https://m.edsoo.ny/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHnukioneauct. O6o0eHNe 1 bubmmorexa [IOK
H et Hj https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3aIl1s 3HAHUH
20 Konrtponsnas padora Nel mo teme «Bermecta bubnnorexka [JOK
U XUMHUYECKUE PEAKIIUNY https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. CocTtaB Bo3ayxa.
21 Kncn}(;xo — BIIEMEHT U IIPOCTOE BE y;(CTBO brbmorexa HOK
POz p HHECTEO. https://m.edsoo.ru/ff0d448e
O30H
22 du3nyecKre 1 XMMUYECKHEe CBOMCTBA bu6mmorexa [IOK




KHCII0po/ia (peaKIuK OKUCIICHHS, TOPCHHE).
ITonsaTHEe 00 OKCUIaX

CriocoOsl MosTy4eHus KUCIopoia B

https://m.edsoo.ru/ff0d4614

bubmuorexa [JOK

23 0 e )
ADOPSTOPHI 1 HPONRITIEHHOCTH https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TermmoBoit 2 hHEKT XUMHUUESCKON PEaKITNH,
24 MMOHSATHE O T(i)(bMongquCKOM paBHeHI/II/I bubmorexa [IOK
P P : https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIUIX
TommuBo (HedTh, yroib U METaH).
25 3ar $I3H€I§I/Ie(1];03 . a, CIT0COOBI Zro bubmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «Ilomyuenne u coOupanue KUCIOPoaa bubmorexa HOK
ya . p poa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTBY
7 Bonopoa — »anemMeHT u mpocToe BEIiecTBO. bubnuorexa [JOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
73 dusnvecKkue U XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6nmoreka [JOK
29 ITo € 0 KHCJIOTax 1 CO
TUTTHE O KHETOTAR 1 COTX https:/m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHHst BOAOPO/Ia B bubnnoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
ITpakTruyeckas padora Ne 4 o Teme
31 «ITonydeHune u coOMpaHre BOIOpOIa bubmorexa HOK
i oHp AOPOAE, hitps://m.edsoo.ru/fi0d4f42
M3y4YEeHHUE €r0 CBOMCTBY
bubmuorexa [JOK
32 MonspHeblii 006EM Ta30B. 3aKoH ABOraapo
p AP https://m.edsoo.ru/ff0d542e¢
33 Breruucnenus o00bEMa, KOJIUYECTBA BEIIECTBA bubmuorexa [JOK




rasa o ero U3BECTHOMY KOJIHYECTBY
BEIIECTBA UIIH 00BEMY

Boruncnenust 006EMOB ra3oB M0 ypaBHEHHUIO

https://m.edsoo.ru/ff0d55a0

34 €aKI[M1 Ha OCHOBE 3aKOHA 00BEMHBIX buGnnorexa LIOK
peartui Ha https://m.edso0o.ru/ff0d5708
OTHOILIIEHUN Ta30B
35 dusnueckre 1 XUMHUYECKUE CBOMCTBA BOJIBI buGnnorexa LIOK
A https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
36 CocraB ocHoBanuii. [Toudarue 00 nHAUKATOpaAX
A p https://m.edsoo.ru/ff0d59e2
Bona xak pacrBoputens. HackimeHnHbie 1
37 HEHAaCBIIIEHHbIE PACTBOPLL. MaccoBas 1o bubmmorexa LHOK
. p PRI A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o teme
38 «[IpuroroBiieHre PACTBOPOB C ONPEAECTIEHHON bubmmorexa LHOK
P o . P p pedl https://m.edsoo.ru/ff0d5eba
MacCOBOH J0Jiel PaCTBOPEHHOTO BEIIIECTBAY
39 KonTponbnas padorta Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupspl: cocTaB, KiaccupuKaus, bu6nmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubnmorera [TOK
’ p hitps:/m.edsoo.ru/ff0d664e
OKCHUIIOB
42 OcHoBaHus: cocTaB, KJIacCU(pUKAIIHS, bubnuoteka [JOK
HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [losnydyeHne u XUMHYECKUE CBOWCTBA bubmuoreka [IOK
OCHOBaHU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukanus, bubnnorexka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee?




bu6mmoreka [IOK

45 [TonydyeHne 1 XuMHUYECKHE CBOMCTBA KUCIOT
https://m.edsoo.ru/ff0dfee2
46 Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubnnoreka [HOK
MIOJIyYEHUS, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTrueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 33724 M0 TEME bubnnoreka [HOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCJIUHEHUIN»
43 I'eneTnyeckas cBA3b MEXKAY KilaccaMu bubnnorexa [HOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
. bu6mmorexa [IOK
49 O000111eHIE U CUCTEMATH3aIUs 3HAHUI &
https://m.edsoo.ru/00ad9cb2
50 KonTponbnas padorta Ne3 no teme "OcHOBHbIE bubnnorexa [HOK
KJIaCChl HEOPraHUYECKUX COCAUHEHMIT" https://m.edsoo.ru/00ad9e1la
[TepBbie TOMBITKY KIACCHPUKAITUN
bubmuorexa [JOK
51 XUMHUYECKHX 1eMeHTOB. [IoHATHE 0 Tpynmax
https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 2JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
bu6nmoreka [JOK
52 cUcTeMa XMMU4YecKux anemeHToB /1. U.
https://m.edsoo.ru/00ada52¢c
Menneneena
53 [Tepuospl, rpynibl, HOATPYIIIBI bubmorexa [TOK
P > TPYTIIB, py https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubmuorexa [JOK
H3oTomm! https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI09€K aTOMOB
55 aneMeHToB [lepuoandeckoii cuctemsr 1. 1 bubmorexa [TOK
P o https://m.edsoo.ru/00ada6bc
MenneneeBa
56 XapakTepuCTUKAa XUMHYECKOTO AJIEMEHTA 110 bubnuotexa [JOK




ero noJjioxkeHuto B [leproanueckoit cucreme
. 1. MenneneeBa

3nauenue [leprnoanyeckoro 3akoHa ajis

https://m.edsoo.ru/00ada824

bubmuorexa [JOK

57 a3BUTHS HAyKU U npakTuku. [1. 1. 1
i/[eHz[eJIeeB y_K yqéHzH‘/'I, ne,uarIoIr 1 rpasK A https://m.edsoo.ru/00ada96e
53 DNEeKTPOOTPULIATEILHOCTh ATOMOB 1 bubmmoreka [JOK
XUMHUUYECKUX BJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnmoreka [JOK
> HomHas Xuuieckas cosb ! https://m.edsogru/OOadacM
60 KoBaneHntHast nonsipHasi XUMHYECKasi CBA3b 1 bubmmorexa [OK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHas XUMHUYECKasl CBA3b 1 bubmorexa HOK
https://m.edsoo.ru/00adaab9
@ | Crenems oxucnerms ! it a2
63 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU 1 bubmorexa HOK
https://m.edso00.ru/00adb076
bubmuorexa [JOK
64 OKHuCIUTENN U BOCCTAHOBUTEIH 1 https://m.edsogru/OOa db076
65 KontponsHas padora Ne4 o reme «CtpoeHue | bubnuoreka [IOK
aToMa. XUMHUYECKas CBSI3b» https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o011eHNE U 1 bubmmoreka [IOK
cucTeMaTHu3alis 3HaHuH https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O600611eH1E 1 1 bubmuoreka [IOK
cUCTEMaTH3aInsI 3HAaHUH https://m.edsoo.ru/00ad9cb2
63 PezepBHblit ypok. O6o011eHNE 1 | bubnuoreka [IOK
CHCTEMATHU3AINs 3HAHUI https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Konrpoabnusie IIpakTHyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
[Tepuonnueckuii 3akoH. [lepronnueckas
1 CI/I(I:FeMa XUMHYECKUX BHGMI;HTOB A" 1 0 0 bubmmorexa [IOK
T https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 ec . 3JIEMEHTOB TI€ é 1 0 0 bubmmorexa [TOK
XUMHUYECKUX IJIEMEHTOB MEPBBIX TPEX
PERIX TP https://m_edsoo.ru/00adb6b6
MEPUOJIOB
3 Krnaccudukanusa u HoMeHKIaTypa | 0 0 bubnnoreka [JOK
HEOPraHUYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMHYECKOl CBSI3U U THUIIBI | 0 0 bubnunoreka LIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme
5 «IToBTOpeHue u yriay0neHue 3HaHu 1 1 0
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca
6 Knaccuukanus XuMU4ecKkux peakiui no | 0 0 bubmuoreka [IOK
pa3IMYHbIM NIPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMMHYECKOM peaKInu.
7 [TonsTue o FOMI())FGHHLIX U TeTe oerHLIX 1 0 0 bubamorexa LOK
P https://m.edsoo.ru/00adbe9a
peakuusx
[TonsATHE O XUMHYECKOM PAaBHOBECHH.
8 @DaKTOpBbl, BIUSIOIIAE HA CKOPOCTh | 0 0 but6mmoreka [IOK

XUMHYECKOU pCaKkuu U IMOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUA

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




OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6nmmoreka [IOK

9
peakunu https://m.edsoo.ru/00adcade

10 Teopus 371€KTPOIUTUYECKON JUCCOLMALINH. bubmmoreka [JOK
CuIibHBIE U CJTa0bIC SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HMoHnusle ypaBHEHHUS peaKIIui bubmorexa LOK

yp peart https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUU
12 B CBETE IIPEICTABICHUNA 00 bubmorexa LOK
P ! https://m.edsoo.ru/00add5d8
AJICKTPOJUTHYECKON JTUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MPENCTABIEHUHA 00 DIIEKTPOITUTHUECKON bubmorexa LOK
peit P https://m.edsoo.ru/00add8b2
IUCCOLINAIINHT
14 IlonsTue o ruapoanse cojei bubmmorexa LOK
AP https://m.edsoo.ru/00add9d4
bubnunoreka LIOK
15 O0001IeHNEe U CHCTEMATH3A 3HaHUM
HHCHIE 1 CHCTEMATHSAMI SHARHIH https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemenue bubmuoreka [IOK
DKCIEPUMEHTAIIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KontponbHast pabota Ne2 o teme

17 «DIIEKTPOIUTHYECKAS JUCCOIINALINS bubmmorexa LHOK

p A HHALHA. https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIUU B PACTBOPAX»

18 OO01mas XxapakTeprCTHKA raJIOreHOB. bubmuoreka [IOK
XHUMHUUYECKHUE CBOMCTBA HA IIPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xnopooaopon. ConsiHasi KUCIIOTa,

19 XUMHUYECKHE CBOMCTBA, ITOJIYUEHUE bubmmorexa TIOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 [IpakTuueckas padbora Ne 2 o Teme bubmuoteka [IOK

«IlonydeHne ConsTHOM KUCIOTHI, U3y4YEHHE €€

https://m.edsoo.ru/00ade348




CBOICTBY

Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX

bubnunorexa LIOK

21 €aKI1H, eCIIM OJUH 13 PEarceHTOB JIaH B
pearhi A P A https://m.edsoo.ru/00ade488
H30BITKE
” OO01mmas xapakTepucTuka 31eMeHTOB VIA- bubnmnoreka HOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnotponHsie MOAU(UKAIIUU CEPBI.
23 Haxon(p €HUe cepbl H(l:aé coe I/IHe]i){I/Iﬁ B bubmmorexa [JOK
g p iu https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEpPhI
24 CepoBonopo, ctpoenue, pu3nueckue u bubmmoreka [JOK
XMMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
’5 Oxcunel cepbl. CepHast KHCIIOTa, (PU3HUSCKUC bubmmoreka [JOK
Y XMMHYECKHE CBOMCTBA, IPUMEHECHHUE https://m.edsoo.ru/00adea28
XHUMHUYECKHUE PEAKIUH, JIEKALUE B OCHOBE
26 IIPOMBIIIJIEHHOT'O CIIOCO0a MOIy4EeHHUS bubnuoreka [IOK
CEPHOU KUCIOTHI. XMMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen Cpe/ibl COEUHEHUSIMU CEPbI
7 Brruncrnenne MaccoBoi 101 BbIXO/a bubnuoreka [{OK
MPOAYyKTa peakIuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa J1eMeHTOB VA-
28 TPYIIIIBI zAiOT pacn OCTpPaHEHHUE B IPUPOJIE brbmmorexa [TOK
PYTTIBL » pactipoctp B PHpOE, https://m.edsoo.ru/00adeea6d
(bu3nyecKkre U XUMHUYEeCKHEe CBOKWCTBA
79 AMMUak, ero Gpu3nyecKue 1 XuMHU4YeCKHe bu6muoreka [JOK
CBOICTBA, OJIyYEHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
ITpakTuyeckas padora Ne 3 o Teme
30 «[Tonmyuenne ammuaka, u3y4eHHE €ro bubmmorexa [IOK
S 1 https://m.eds00.ru/00adf180
CBOMCTB»
31 A3oTHas kuciora, e€ GusndeckKue u bubnmnorexa [JOK




XHMHYECKHE CBOMCTBA

Hcnons3oBanre HUTPATOB U COJICH aMMOHUS
B KaueCTBE MUHEPAIbHBIX YA0OpEHUH.

https://m.edsoo.ru/00adf306

bubnunorexa LIOK

32
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIIEH https://m.edsoo.ru/00adf518
Cpelibl COeIMHEHHUSIMU a30Ta
dochop. Oxeun dpocdopa (V) u pochopuas
33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE bubmmorexa LIOK
o https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIy4CHHUE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MUHEpAJIbHBIX YI0OpEeHU. 3arpsi3HeHne bubmmorexa [IOK
p . yA00P - 2arp https://m.edsoo.ru/00adfc20
MIPUPOIHOM cperbl hochaTamu
35 Yraepon, paclipoCcTpaHEHHUE B IIPUPOJIE, bubnnorexa [JOK
¢bu3nveckre 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepona, ux Gpusndeckue u
36 XMMHUYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubnnorexa [IOK
po0JIeMBbl, CBA3aHHBIE C OKCUIOM YIJIepoa https://m.edsoo.ru/00adfebe
Iv)
bu6mmoreka IIOK
37 YronbHasg KUCIIOTa U €€ COU
https://m.edsoo.ru/00ac006¢
[TpakTruyeckas padora Ne 4 o Teme
38 "[lonyueHune yriaekuciioro rasa brbmmorexa [TOK
ya yr ) " https://m.edsoo.ru/00ac027¢e
KauecTtBeHHas peakuus Ha KapOOHAT-UOH
39 [TepBoHavasbHBIEC TOHATHSA 00 OPTAHHMYECKUX bubmuoreka [IOK
BELLECTBAX KaK O COEAUHEHUAX YIiIepoaa https://m.edsoo.ru/00ae054¢e
but6mmoreka [IOK
40 Kpemuuii u ero coeguHeHus
P A https://m.edsoo.ru/00ae080a
41 [IpakTuueckas padora Ne 5. Pemenue bubmuotexa [IOK

OKCIICPUMCHTAJIBHBIX 3ajJia4 110 TEME

https://m.edsoo.ru/00ae0bf2




«BaxkHene HeMeTauibl 1 uX COCAUHCHUA»

KonrtponsHast padora Ne3 o reme

bubnunorexa LIOK

42 .

«Baxuennme HeMeTaUIbI U UX COEIUHEHUS https://m.edsoo.ru/00ae0e18
OO01mas XxapakTepruCTHKa XUMUIECKUX

43 3JIEMEHTOB — METAJJIOB. MeTajuindeckas bubnuorexa [JOK
CBS3b U METAUIMYECKasd KPUCTAIUIMYECKAS https://m.edsoo.ru/00ae103e
pemiéTka. PU3HYECKUE CBOMCTBA METAJIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIEKTPOXUMHUUECKUI PSIIT HAIPSOKEHUI bubnuorexa [IOK

P A p https://m.edsoo.ru/00ael156
METAJIOB
O61ue cnocoObl MOTyYeHHUS] METAJLIOB.

45 CrnnaBel. Beruncienus no ypaBHEHUAM bubnuoreka [IOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJEPKUT MPUMECH

bubnuoreka [{OK

46 [ToHsiTHE O KOPPO3UU METAIIIIOB
https://m.edsoo.ru/00ae1278
bu6nunorexa LIOK

47 €JIOUHBbIE METAJLIBI
I https://m.edsoo.ru/00aec14b2

48 OKcHuabl ¥ THAPOKCHUIBI HATPUS U KA bubnmorexa [IOK

a P A p https://m.edsoo.ru/00ae14b2

49 [llenouyHO3eMenbHBIC METAIUTBI — KAJTBITUI U bubnuoreka [{OK
MarHuim https://m.edsoo.ru/00ael5e8

50 Baxueiinine coeJMHEHNS KAJIbIUS bubnuorexa [IOK

A https://m.edsoo.ru/00ael5e8

51 O000111eHIE U CUCTEMATH3AIUs 3HAHUI

52 JKécTKkoCTh BOMBI M CIOCOOBI €€ YCTpaHEHUS bubmmorexa TIOK

yerp https://m.edsoo.ru/00ae1886
53 [TpakTuueckas pabora Ne 6 mo Teme bubnmnorexa [JOK




"YKEcTKOCTh BOABI U METOIBI €€ yCTpaHEHUS "

https://m.edsoo.ru/00aelae8

bubnunorexa LIOK
54 AJIFOMUHHI
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOMCTBA OKCHIA U bubnmoreka [JOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubmmoreka [JOK
56 XKeneso 1
https://m.edsoo.ru/00ae1d86
57 Oxcupl, Tusipokcuipl u conu xenesa (1) u bubnmorexa [JOK
xemnesa (I1I) https://m.edsoo.ru/00ae35e6
58 O0o001IeHNe ¥ CHCTeMAaTH3alus 3HAHUN
[IpakTuueckas pabora Ne 7. Pemenue
bubnunoreka LIOK
59 AKCIIEPUMEHTATBHBIX 3a7a4 110 TeMe
. https://m.edsoo.ru/00ae3de8
«BaxxHele MeTamIbl U UX COSIUHEHUS
Brruucnenust mo ypaBHEHUSIM XUMHYECKUX
€aKIMi, eCJIM OJIMH M3 pearcHTOB JIaH B
60 i36HTKe WU COJIE )KI/ITII)'I NMECH bubnmorexa OK
p . p ' https://m.edsoo.ru/00ae1750
Brruucnenust MaccoBoil 107U BbIXOJa
MPOAYKTA PEaKIU
61 O06001eHre U cucTeMaTr3aIs 3HaHUA
2 KonrtponbHast pabora Ne4 o teme
«Basxkaenmme MeTaiIbl 1 X COSTMHEHMS
63 BemecTsa 1 maTepuasisl B TOBCETHEBHOM bu6mmoreka IIOK
JKU3HHU YEI0BEKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMen bubnmnoreka [JOK
cpenbl https://m.edsoo.ru/00ae4270
65 Ponb xumMuM B pelieHnH SKOJIOTHUECKUX bubmuorexa [IOK
npobem https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O6001IeHNE U bubnmnoreka [JOK




cucreMarusanuia 3HAHUM

https://m.edsoo.ru/00ae0d0Oa

67 PezepHblit ypok. O6001eHue 1 | Bbu6mmotexa [JOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00adb33c
68 PezepHblit ypok. O6o01eHue u | bubnuoreka [JOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3narensctBo «IIpocBemienue»

» Xumus, 9 knacc/ Pymzutuc I'.E., ®enpaman @.I°., AkiimoHepHoe 00IIeCTBO
«3narensctBO «lIpocBemienue»

1. T'yzeit, JI. C. Xumusi. Boripocsl, 3aauu, ynpaxkHeHus, 8-9 ki: yueOHoe
nocobue aiis obieodpazoBarenbubix yupexaenuit /J1. C. I'yzeit, P. I1.,
Cyposguera.- JIpoda,2001.-288c¢.:ui.

2. ITaBnos, H. H. O6mas u Heopr. Xumus.- 2-¢ u3f., nepepad. U gor.-
M.:Ipoda, 2002- 448 c.: .

3. Xumus. 8-9 ki1.: KoHTpoJibHBIE padoThl K yueOHukam JI.C.I'y3es,
B.B.Copokuna, P.I1.CypoBueBoii «Xumus-8» u «Xumusa-9».-M.:Ipoda,
2001.-192 c.

4. bubnuoTteka HayYHO- TOMYJISIPHBIX U3IAHUMN TSI TOTYUYEHUS
JOTIOJTHUTENBHON MH(OpMAIUK TI0 TIpeaMETY (B KaOMHETE U B MIKOJILHOM

OuobIMoTeKe).

METO/IUYECKHUE MATEPHUAJIBI JIJISI YUYUTEJIS
1. l'opkoBenko M.IO. Xumus. 8 kiacc; [loypounsie pa3paboTku K yueOHUKaM
O.C. I'abpuensna, JI.C. I'yzes, I'.E. Pynsutuca, ®.I'. ®enpamana. - M.:BAKO,

2005 r.



2. KaBepuna A.A. Xumus. [Inanupyemeie pe3yabtaThl. CucTeMa 3aJaHul. 8 -
9 kaccel: mocobue s yuuTeneit o01eoopa3oBaTenbHbIX yapexkaeHui /A A.
Kasepuna, P.I'. IBanoga, /1.}O. lo6potun; mox pexn. I'.C. Kopanéroii, O.b.
JlorunoBoii. - M.: ITpocsemienue, 2013 r

3. Acanosa JI.U., CtpenpHukoBa E.H. OKUCIUTENBHO - BOCCTAHOBUTEIIbHbBIE
peakuu: NpakTukyMm mno xumuu. 8 - 11 kmaccsl. - M.: BAKO, 2019

4. Mapmanona I'.JI. COOpHUK aBTOPCKUX 3a/1a4 1o XuMuu. § - 11 Kiaccsl. -
M.: BAKO, 2019

5. 0.C. l'abpuensu, I'.I'. JIpicoBa. Xumus. [IpoBepouHbie 1 KOHTPOJIbHbBIE
paboThl. 8 Kiacc. YueOHoe nocodue ajist 001e00pa3oBaTesbHbIX
opranuzauuii. - M.: [Ipocsemenne, 2021

6. O.C. I'abpuensu, I'.I'. JIsicoBa. Xumus. [IpoBepoyHbie 1 KOHTPOJIbHbBIE
paboThl. 8 kacc. YueOHoe nmocodue 1ijist 0011eo0pa3oBaTeIbHbIX
opranuzanuid. - M.: [Ipocsemenue, 2021

6. O.C. I'abpuensu, I'.I'. JIsicoBa. Xumus. [IpoBepoyHbie 1 KOHTPOJIbHbBIE
paboThl. 9 kiacc. YueOHoe nocodue asist 001eo0pa3oBaTebHbIX
opranuzauuii. - M.: [Ipocsemenne, 2021

7. I'abpuensa O.C. Xumusd. 3a1auu 0 XUMHUU U CTIOCOOBI MX penieHus. : 8 - 9
knaccel / O.C. I'abpuensn, [1.B. Pemeros, .I'. OctpoymoB. - M.

[Tpoceemenue, 2023 (TeMbl MIKOILHOTO Kypca)



HU®POBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. Xumus 8-9 knacc. CoBpeMeHHasi TyMaHUTapHas akajemust, Jlaboparopus
oO1ero 00pa3oBaHusl, BUIEOKACCETHl — COOPHHUK JEMOHCTPAIIMOHHBIX OMBITOB
JUIsL cpeHelt o01eoOopa3zoBaTesbHOM Kok, M, 2006

2. Xumus 8 kinacc. Bugeoypoku, npesentannu, Tectbl. OO0 «KoMnIay»,
2014

3. Xumus 9 kiacc. Buneoypoku, npesenrannu, tectsl. OO0 «KoMnIay»,

2015



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 337396642673316130395918289135989875618693781165
Bnageney bapTonomMeit EkaTepuHa AHaTonbeBHa

OeicTevTened C 23.01.2024 no 22.01.2025



http://www.tcpdf.org

		2024-01-23T07:54:49+0500




