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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHLEIMIIUU MPENoJaBaHus Y4eOHOT0 peIMeTa « XUMHUSH)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJIep>KaHue,
NpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] XUMHU C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKXke TPeOOBaHUM K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XWMHH CIY>XKUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepUAIbLHOM EIWHCTBE MHUpPA, BAXKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIeM 31paBOOXPaHEHUS.

N3yuenue xumun:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ] B (POPMUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aronInXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-HAy4YHbIM 3HAHUSM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

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

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU CPOpMHpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
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 JICKTPOJIUTUYECKONW JUCCOLMAIMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBIACHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U TMOTyYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKOW COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOW NpPHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJlaM TO3HaHWS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HAyKH KakK 00JIACTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUN, 3aKOHOB M TEOPETUUCCKUX TMOTOKEHUH,
JOCTYITHBIX 00OOIICHW MHPOBO33PEHUECKOTO XapakTepa, S3bIKa HAYKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIuii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEIICKTyaJlbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HampaBJIEHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPUOOIICHHE
oOy4Jarommxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHBEpPCAJIbHOE 3HAYEHUE MIJIs
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIEr0 MHpA, MCIHOJIb3Ysd 3HAHUS W OMbBIT, MOJIyYCHHbIC MPU H3YYECHUU
XUMHH, TPUMEHATh WX TPHU pEHICHHH MpoOJeM B MOBCEAHEBHOW >KU3HH U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TOBEAEHUS B OBITY WU TPYAOBOM JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAOLIEH MPUPOIHOM CPEIbI;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee 4YMCIO 4YacoB, OTBEAEHHBIX JJII HW3YYEHUS XUMHUM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2

yaca B HEJIel0), B 9 kitacce — 68 4acoB (2 yaca B HEJIEIIO).

Ilpu nposeedenuu npaxkmuueckux, uccie006amenbckux padoom, @GpPoOHmManbHHIX
JemMoncmpayuili  ucnoav3yemca o0oopyoosanue uenmpa oopazoseanusa «Touka pocmay.
Hugpopmayusa 06 ucnonvzoeanuu 000py0osanus HA KOHKPEMHOM YPOKe COOEPHCUMCA 6
HOYPOUHOM NIAAHUPOBAHUU.



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE 3SJIEeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHOcHTENBHAs MOJIEKYJIsIpHAs Macca. MaccoBast oJII XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUYECKasi peakys U €€ MPU3HAKY.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus ¢ J1abopaTopHBIM O00OpPYAOBaHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMKMCAHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xee3a ¢ pactBopoM cos meau (1),
U3y4eHHE CMOCOOOB pa3JelieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsi MacChl, CO3JaHUE MOJENeH MOJIEKYI
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunabl. [lpumenenue xkuciopona. CrocoOsbl



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

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- U DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yIrojb W METaH. 3arps3HEHuE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PAaCTBOPE. XUMHUYECKUE CBOMCTBA BOABI. OCHOBaHHS.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyromiue (OCHOBHBIE, KHUCJIOTHbIe, aM@oTepHbe) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lomydyeHne OCHOBaHHUM.

Kucnotsl. Knaccuduxarnus kucnor. Homenknarypa kuciot. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eneTnyeckas CBSI3b MEXY KJIaCCaMU HEOPTAHUYECKUX COCTUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUA U
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOJIO/ICHHE O0pa3lloB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpueM ©  KaubllueM) (BO3MOXKHO HCIMOJIb30BAaHWE BHJIEOMATEPUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C MeTajulaMHi, peakUWil HEUTpalihu3alvH, IOJIYYEHHE HEpPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IHepuoauueckud 3axkoH u Ilepuoguuyeckast cucremMa XUMHYECKHUX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3ytoT aM()OTEpPHBIE OKCHIBI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rTpynmbl. Du3nyeckuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepucTuka XUMHYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoandyecko CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (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,
WUTIOCTPUPYIOIIUX ~ OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MHCIOJIb30BAHUE KaK OOIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHITHUH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IIaHEThI, 3BE3/1b1, COJHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMUYECKHUX dJIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbUs U HUX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJIBI XUMUYECKOW CBSI3U. THUIBI KPUCTATIUMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEeHEeW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsaTHe 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C  HUCIOJb30BAaHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
xuMu4eckoit csizu. Crenens aucconuanuu. CUIbHBIE U cl1a0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakin Ha HOHBL. [IoHATHE O TUIpONIH3Ee CONEil.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE AIIEKTPOIPOBOIHOCTH
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJEJIEHHE Tas3a, oOpa3oBaHHWE BOJbI), OIIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIIbHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJIEHCTBUE C METaUIaMU, HEMETaJUlaMH, IeJo4amMu). XJIOPOBOAOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HPU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKHEe CBOMCTBA. OKCHUABI CEpbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoii KucaoThl. Conu CEpHOM KUCIIOThI, KAUECTBEHHAs pEaKLIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpellbl COCAMHEHUSMH Cepbl (KHUCIOTHBIE HOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
bu3nYecKue 1 XUMUYSCKHAE CBOMCTBA, TIOJydeHrue u npuMeHeHne. Com aMMOHWS,
ux pU3NYECKUEe U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIEW aMMOHMS B KayeCTBE MHMHEPaIbHBIX
yno0peHnil. XuMUYeCcKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndecKue U XUMHUIECKUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MoAU(UKAIIMKM, PACIPOCTPAaHEHUE B TNpUpPOAE, (PU3NYECKHE U XUMHUYECKUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha >KUBBIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa riaobalbHOTO TMOTEIJICHUS KIMMaTa, MapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojayyeHue u TnpuMeHeHue. KauecTBeHHass peakinuss Ha KapOOHAT-UOHBI.
Hcnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEJILCKOM
XO34UCTBE.

[lepBoHavaNbHBIE TTOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKTEl WX TepepaboTku (OEH3WH), UX POJib B OBITY U MPOMBIINLICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaKHBIX BEIECTBAX: KMUpaX, OelKax, yrieBojax — U ux
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTaHUYECKUX COSTUHCHUM.

Kpemnuii, ero ¢usnueckue H XHUMHYECKUE CBOMCTBa, TMOJyYEHUE W
npumeHenue. CoeanHEHHS KpemMHHUsT B mpupoje. OOmme mnpeacTaBieHUs 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
OBITY, B IPOMBIIIJIEHHOCTU. BaxHelllne CTpOUTENbHbIE MaTepHalbl: KEPaMHUKA,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobaembr 6€30macHOr0 MCIOIBb30BaAHUS
CTPOUTEIBHBIX MATEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)xkaronre (QU3NUeCKHe M XUMUYECKHUE CBOWMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUsI caxapa IMoJ| JeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOMcTBaMM a3oTa, (ochopa M UX COeIMHEHUH (BO3MOXHO HCIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOACHCTBUE KOHIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIBIO
(BO3MOXHO WCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUe Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MpPOTHBOTasa, MOJIydeHHe, COOMpaHue, paclio3HaBaHUE U W3Y4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAaT-UOHBl M W3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMIJICHHE C
NPOAYKUMEH CHJIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl M X COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOe€HHE MeTauioB. MeTramndeckasl CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKas  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Koppo3uu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUM,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duzryeckre U XMMUYECKUE CBOMCTBA (HAa mpuUMepe HaTpus U Kanus). Okcuibpl u



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

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B NpUpoje. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE atoma, HAXOXICHUE B Ipupojne. Pu3nueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHEe CBOMCTRA kene3a. OKCUIbI, TUIPOKCHIBI M 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 BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakiuii B ObITy. [lepBas momortb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpasioB MaTtepuanaoB (CTEKJIO, CIUIaBhl METAJUIOB, MOJIMMEpPHBIE
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISl OTJCIBbHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAITHI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTH, KPUCTATIINYECKAs
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOIO OOWIETrO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE TMpaBUJIaMU M HOPMaMHU IMOBEJIEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacCIIMpPEHUE ONBITA IEITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIJIAJIETh JOCTOBEPHON MH(popManuei o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TTPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
¥ 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 MO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOJBI, B3aMMOCBS3SIX YEJIIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO03HABATENIbHOM, MH()OPMAIMOHHOM W YUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, MOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TIO3HAHUIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €aMOOOpa30BaHHWIO, MPOEKTHOM U  HCCIEN0BATEIBCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 »WU3HH, OCO3HAHUE MOCIEJICTBUNA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAKTUYECKOMY M3yUYEHUIO MTpodeccuil u TpyJia pa3InyHOro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH IIEJIECO00pa3HOE OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuUJ 0€30MacHOTO MOBEICHUS TPU pabOTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaIIUSIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJIBTYpbl, OCO3HAHHUS TIJIO0AJBLHOIO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanmpeAMETHBIX pPE3yJbTAaTOB BBIJICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPeaMETOB (HOPMHUPOBATH IMPEACTABICHHE O IEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSMH), HCIIOJIB30BaTh
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 JIOTUUECKHE pacCyXIAeHUs (MHIYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHbIE TIPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKON pPeakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaue€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (pOPM IPEACTaBICHUS, MOJy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4Hble METOAbI U 3alpOChHl MPU MOUCKE U O0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOI'O UCIOJIB30BAaHUS Pa3IMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIIOJIb30BaTh M AaHAJIM3UpPOBaThb B IIpoLecce Y4YeOHOH W
UCCIIEIOBATENbCKON JI€ATEIbHOCTH MH(POPMAIUIO O BIUSHUM NPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

yMEHUSl 3a/laBaTh BOMPOCH (B XoJ€ jauajora W (WIM) JAUCKYCCHH) TIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
pe3yJbTAaTOB BBIMOJIHEHHUSI XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOro OIbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéra OOLIMX WHTEPECOB M COTJIacOBaHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSITENIBHO ONPENEIATh UENH JEATEbHOCTH, IUIAHHPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/1a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTHUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaraéMble B YCIOBUU 3aJIaHUN.

NPEIMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



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

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOITUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BENIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHHUs, pPeaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PacTBOP, MAccoBas JOJIsl BEIIECTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCHOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJieHTHAasT W HOHHAs) 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 COXPAHEHHUs 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 «nobounas noarpynna (b-rpymnmna)y, maneie u
OOJBIIME TIEPUOJBI, COOTHOCHTH OOO3HAUYEHWs, KOTOPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeIeICHUE UX 0 JIEKTPOHHBIM CIIOSM);

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

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasl ONMUCAHNE TIPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJISIPHYIO  MacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHUCTEeMAaTU3aIMIO, KiIacCU(UKAIIHUIO,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBSI3€H — ISl U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeoBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XHUMHYECKOM  TOCYI0M U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOpOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy o0yuenus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPaCKpbIBaThb CMBICI OCHOBHBIX XWMMYECKHMX NOHATHUN: XWMHUYECKHUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakuuu, MOJb, MOJISIpHBIM  00BEM,  pPAacTBOp,  BJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHUCIEHHME U  BOCCTaHOBJICHUE,
ATOTPOTHsA, aM(POTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHITHH W
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, IPUHAJJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOPAaX HEOPTraHUYECKUX COCAMHEHUU, TUM KPUCTATTMYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIKCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
paznuyaTh MOHATUS «TJaBHas mnoArpynna (A-rpymnma)» M «modouyHas
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij  sjpa, OOIIee YHUCIO JJIEKTPOHOB W
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX MEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE DJIEMEHThI, HECOPraHUYECKUEe BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX U CJOXKHBIX BEIECTB, TMOJATBEPXKAasi OMUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHUS pEaKluid, MOATBEPKIAIOMNX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTEKAHUS XWMHUYECKHX TPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIESCTB (aMMHUaKa U YTIEKUCIIOTO ra3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUSI M HMOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIONINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Ne n/m HaumenoBanme paszgeno u | KoandecTBo yacos JuiekTpoHHbIEe (UppoBbIe) | BocnuTaTeabHbIN NOTEHINAT TeMbI
TeM NMPOrpaMMBbl Bceero Kontposn | IIpaktn | oOpa3oBaTebHBbIC pecypehl | (YPOKa, 3aHATHS)
HbIe Yyeckue
padoThI padoThI
Pasnea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHS
1.1 XuMus — BakHas 001acTh 5 2 bubnuoreka [IOK IIaTpuoTHyeckoe BOCIUTAHUE:
€CTECTBO3HAHHMS U https://m.eds00.ru/7f41837c | BocnuTanue IEHHOCTHOTO OTHOIIECHUS K
MPaKTUIECKON AEATETHHOCTH 0TEYECTBEHHOMY KYJIBTypHOMY,
YeJoBeKa HUCTOPUYECKOMY M HAYYHOMY HACJIEIHIO,
MOHMMaHHE 3HAYCHHUsI XUMHIECKOW HayKH B
YKU3HU COBPEMEHHOTO OOIIECTBA,
CHOCOOHOCTD BIAJIETh JOCTOBEPHON
HHpOPMAaIUEH 0 IepeIOBBIX JOCTHKCHHUIX
U OTKPBITUAX MUPOBOM U OTEUECTBEHHOMN
XMMUWH, 3aWHTEPECOBAHHOCTh B HAYYHBIX
3HaHMsIX 00 yCTPOHCTBE MHpa U O0IIeCTBa.
1.2 BemectBa u xummuieckue 15 1 bubmmoreka LIOK IleHHOCTH HAYYHOI'O MIO3HAHUS
peakiun https://m.eds00.ru/7f41837¢c | ®opMupOBaHHE MUPOBO33PEHYECKOTO
MPEJICTABICHUS O BEIECTBE U XUMUUECKON
pEeaKIuu, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU H
COCTaBJISIIONINE OCHOBY JIJIsl TOHUMaHHSI
CYIIHOCTH HaYYHOU KapTHUHBI MUPA.
Hroro mo pa3neny 20

Pasnes 2. BaxHeiilmne nmpeAcTaBUTEIH HEOPpraHuiec

KHX BelIeCTB

2.1 Bosayx. Kucnopon. Ionsitue

00 oxcumgax

6

Bu6nmoreka [JOK
https://m.edsoo.ru/7f41837c

IleHHOCTH HAYYHOT O MO3HAHMA
dopMHUpOBaHHE MTO3HABATEIHHBIX MOTHBOB,
HaIpaBJIE€HHBIX Ha TOJIY4YeHHE HOBBIX
3HAHUH IO XUMHUH, HEOOXOAUMBIX JUIS
00BsicHeHHsI HaOJII01aeMbIX TIPOLIECCOB U
SIBJICHUH, TI03HABATEIIBHOM,
WH(POPMALMOHHON U YUTATEIbCKOM
KYJIBTYpBI.



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

2.2

Bonopoa. Ilousatue o
KHCJIOTAX U COJAX

1 Bbu6mmoreka IJOK
https://m.edsoo.ru/7f41837c

LenHocTH HAYYHOTO MO3HAHMS !
®opMUpPOBaHNE HABBIKOB
CaMOCTOSITENILHOM pabOoThI C yUeOHBIMU
TEKCTaMH, CIIPaBOYHOMN JINTEPATYPOd,
JOCTYITHBIMHU TEXHUYECKUMH CPEICTBAMHU
MH(POPMALMOHHBIX TEXHOJIOTHH.

2.3

Bopa. PactBopsl. [Tonstue 06
OCHOBaHUSIX

Bbu6mmoreka IJOK
https://m.edsoo0.ru/7f41837¢c

IK0JIOrHYeCKOoe BOCIUTAHNE!
dopMupoBaHUE IKOJIOTHIECKU
1e7IecO00Pa3HOEro OTHOIICHHS K TPUPOJIE
KaK MCTOYHHUKY JKU3HH Ha 3emiie, OCHOBE e
CyHmIeCTBOBaHuA, TIOHUMAaHUC ICHHOCTHU
3I0pOBOTO 1 O6e30macHoro o0pasa K1U3HH,
OTBETCTBEHHOE OTHOLICHHE K
COOCTBEHHOMY (PU3UYECKOMY H
TICUXUYECKOMY 3JI0POBEIO.

2.4

OCHOBHBIE KJIACCHI
HEOPTaHWYECKUX COSIMHEHUH

11

Bu6nnoreka [JOK
https://m.edsoo.ru/7f41837c

ILlenHocTH HAYYHOT0 TO3HAHMSA:
dopMupoBaHUE HHTEPECA K 00YUCHUIO U
[MO3HAHHUIO, JTI0003HATEIHHOCTH,
TOTOBHOCTH M CLIOCOOHOCTH K
caM000pa30BaHHIO.

Uroro no pazpeny

30

Paznen 3. llepuoanyeckuii 3axkon u llepnoaguyeckast

OKHCJINTEIbHO-BOCCTAHOBHTEIbHbIE Pe€aKIu

CUCTEeMAa XUMHYICCKHUX 3JICMCHTOB I[. H. Menpaeneena. CTpoelme aTOMOB. XHMHYECKAasl CBA3b.

3.1 Ileproanueckuii 3aK0H U 7 bubnuoreka LJOK IIaTpuoTH4Yeckoe BOCIIMTAHUE:
[Mepuoauueckas cucrema https://m.eds00.ru/7f41837¢c | moHMMaHWE 3HAYCHHS XUMHUECKOW HAYKH B
XUMHUUYECKUX 3nemeHToB /. U. JKU3HU COBPEMEHHOTO OOIIIECTRA,
Mennene-ea. CtpoeHue CIOCOOHOCTH BIIAJAETh JOCTOBEPHON
aToma nH(pOpMAITUEH 0 TePETOBIX TOCTIKEHUIX

Y OTKPBITHSAX B MUPOBOM U OT€YECTBEHHOMN
XHUMHH, 3aHHTEPECOBAHHOCTD B HAYYHBIX
3HAHUAX 00 YCTPOICTBE MUpa M OOIIECTBA.

3.2 XuMudecKkas CBS3b. 8 1 Bu6nmoreka [JOK JKo0J0rn4ecKoe BOCIUTAHHE:

OKHUCIATEIHFHO-
BOCCTaHOBUTEJIbHBIC PEAKIIUU

https://m.edsoo0.ru/7f41837¢c

CIOCOOHOCTH MPUMEHSTH 3HAHUS,
IMOJIy4a€eMbIC TP U3YUCHUU XUMUUN IJIA
peleHus 3a1ad, CBA3aHHbIX C
OKpYXarolllel NpupoHOI Cpenou, st
MOBBIIIEHHS] YPOBHSI 9KOJOTHYECKON



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

KYJIBTYpPBI, 0CO3HaHHUS TII00aIBHOTO
XapakTepa 9KOJIOIrHYECKHUX MPO0IeM U
MyTel UX peleHus MOCPEICTBOM METOA0B
XHMUHU.

Hroro no pazneny

15

bu6nnoreka [JOK
https://m.edsoo.ru/7f41837c

PesepBHOE Bpems

Bbu6mmoreka IJOK
https://m.edsoo0.ru/7f41837¢c

TpynoBoe BocniuTanue: GopMHUPOBaHHE
HHTEpeca K MPaKTHYCCKOMY H3YUICHHUIO
npodeccuii U Tpyma pa3IUuHOTO poja,
yBaXXEHHUE K TPY/Y U pe3ysibTaTam
TPYIOBOH NEATEIBHOCTH, B TOM YHCJIE Ha
OCHOBE NMPUMEHEHHUS TPEMETHBIX 3HAHUI
10 XUMHH, OCO3HAHHBIN BHIOOP
VHJUBUAyAJIBHON TPAEKTOPUHU
MPOJIO/DKEHUS 00Pa30BaHus ¢ YIETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K
XUMHH.

OBILIEE KOJIMYECTBO YACOB I10
ITPO'PAMME

68



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

Ne HaunmeHnoBaHue KosaunyecTBo yacoB DJIeKTpOHHbIE (M (poBLIe) Bocnurare/bHbIi MOTEHIUAJ TEMbI
n/n pa3aesioB U TeM Bceero KounTtpoa IpakTu | o0pa3oBaTe/bHbIE PECypChl (ypoxa, 3aHATHS)
NMporpamMMmsl bHbIE yecKue
padoTsI padoTsI
Pasnesa 1. BenecTBo M XMMHYeCKHE peaKIMA

1.1 [ToBTOpEHME U 5 1 bubmoteka [JOK I'paxknaHckoe BOCIUTAHHE!
yriryOsieHre 3HAHHUI https://m.edso0.ru/7f41a636 (hopMEpOBaHUE MIPEACTABIEHUH O
OCHOBHBIX pa3/IeioB COLMAIILHBIX HOPMaX U TpaBHIIax
Kypca 8 kiacca MEKJIMYHOCTHBIX OTHOUIEHUH B

KOJUIEKTHBE, KOMMYHHUKATHBHON
KOMITETEHTHOCTH B OOIIECTBEHHO TOJIE3HOM,
yueOHO-UCCIIeIOBATENBCKOM, TBOPYECKON H
IPYTHX BUAX JIEATEIIEHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOi COBMECTHOM NI TEIHOCTH
NPY BBHIIOJTHEHUH YUEOHBIX,
IMO3HABATENBHBIX 33124, BRIIOTHEHUN
XUMHYECKHUX IKCIIEPIMEHTOB.

1.2 OCHOBHBIE 4 bubmuorexa LIOK IKoJIOTHYECKOE BOCTIUTAHHE!
3aKOHOMEPHOCTH https://m.edso0.ru/7f41a636 0CO3HAHUE IEHHOCTH COOJTIOIEHNUS TPaBHII
XUMHUYECKUX PeaKIuit 0e301acHOT0 MOBEACHUS IpU paboTe ¢

BEIIECTBAMH, & TAKXKE B CUTYyaIlUsX,
YIPOKAIOIIHNX 3I0POBBIO U KU3HU JIIO/ICH;
CIOCOOHOCTH IMPUMEHSTH 3HAHUS,
MoJTy4aeMble TIPY U3yUYEeHUN XUMUH, JJIs
pelIeHus 3aa4, CBI3aHHbIX C OKPYKaIoIIeH
IIPUPOJHON CPENON.

1.3 OneKTpoNUTHIECKAs 8 1 1 Bu6immoreka [IOK IleHHOCTH HAYYHOIO MO3HAHMA
JIIMCCOLAIIAS. https://m.edsoo.ru/7f41a636 (hopMupOBaHUE TTO3HABATEILHBIX MOTHBOB,
XuMuueckue pCaKkiuun B HallpaBJICHHBIX Ha MOJIYY€HHE HOBBIX
pacTBopax 3HaHUH 110 XUMHUH, HEOOXOAUMBIE IS

00BbsicHeHHs HaOJII01aeMbIX IPOLIECCOB U
SIBJICHUH, TT03HABATEJILHOM,
UHQOPMAIMOHHOHN U YNTATENbCKOM
KYJIBTYpPBI, B TOM YHCJI€ HABBIKOB
CaMOCTOSITETIbHOM PadOThI C YUeOHBIMU



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

TEKCTaMH, CIIPaBOYHOM JINTEPATypOH,
JOCTYIHBIMH TEXHUYECKUMHU CPEACTBAMHU
MHQOPMAITMOHHBIX TEXHOJIOTHH.

Uroro no pazaeny 17
Pasnen 2. HemeTanjibl M X cOeUHEHUSI
2.1 OO11as xapaKTepuCTHKa 4 Bubmmoreka [IOK @®opMHPOBaHNA KYJbTYPbI 310POBbSI:

XMMHYECKHX HJICMEHTOB
VIIA-rpymmer. ["anoresst

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

0CO3HAHUE [IEHHOCTH KH3HHU,
OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3/I0POBBIO, YCTAaHOBKA Ha 310pOBBIN 00pa3
KU3HH, OCO3HAHUE [TOCTIECACTBUN U
HENPUSITHE BPEAHBIX IPUBBIYEK
(ynotpe0OieHus alKoroisi, HAPKOTHKOB,
KypeHHs), HeOOXOAUMOCTH COOIIOICHHS
MIpaBMII OE30MTACHOCTH MPU OOpACHUH C
XUMHWYECCKHNMHU BCIICCTBAMU B 6I)ITy )41
pEaJIbHOM KU3HU.

2.2 OO0mas xapakTeprucTHKa 6
XMMHYECKHX HJICMEHTOB
VIA-rpynmet. Cepa u e
COCIMHEHHUSI

bu6nunoreka IJOK
https://m.edsoo.ru/7f41a636

JKoJI0rHYeCKOe BOCTIUTAHHE!
CIIOCOOHOCTH IMMPUMEHSTH 3HAHUS,
IMOJIy4aeMbIC TP U3YUCHUU XUMUH, TJIA
pelieHus 3aa4, CBSI3aHHBIX C OKPYXKAIOIIEeH
TIPUPOJTHON CPEJIOi, TOBBIIIEHUE YPOBHS
3KOJIOTUYECKOM KYJIBTYpbl, OCO3HAaHUE
JI00AJIBHOTO XapaKTepa SKOJIOTHIECKUX
POOIIEM U ITyTeH UX PeIeHIsI
MOCPEICTBOM METO/IOB XUMUH,
(hopMUPOBaHHKE KOOI HUECKOTO
MBIIIUICHUS, YMEHHUS PyKOBOCTBOBATHCS M
B TI03HABATEIbHOW, KOMMYHHUKATUBHON U
COIMAJIbHOW MPaKTHKE.

2.3 OO01mas xapaKkTeprucTHKa 7
XUMHYECKHX JJICMEHTOB
VA-rpynmsl. A30T,
¢dhochop u ux
COCAMHEHHS

bu6nmoreka IJOK
https://m.edsoo.ru/7f41a636

TpyaoBoe BocIMTAHHE!

dopmMHupoBaHNE HHTEPECA K MPAKTHIECKOMY
M3y4YEeHHUIO Ipodeccuil U Tpyaa pa3iTudaHOro
pona, yBaxXeHHe K TPyAy U pe3yibTaTam
TPYAOBOH IEATEIBHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMSI IPEIMETHBIX 3HAHUN
M0 XMW, OCO3HAHHBIN BEIOOD
WHJUBUYAJIBHON TPACKTOPUU



https://m.edsoo.ru/7f41a636
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HPOJIOJKECHUSI 00pa30BaHMs ¢ y4ETOM
JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K
XHMUH, OOLIECTBEHHBIX HHTEPECOB
noTpeOHOCTEH, YCTICIIHOM
npoheCcCHOHAIBHON JIEITEbHOCTH U
pa3BUTHsI HEOOXOAUMBIX YMEHHUIA,
TOTOBHOCTB aJIalITHPOBATHLCS B
npogecCHOHANBHOM cpefie.

2.4 OO6mrast XapakTepUCTHKA 8 bubmoteka [JOK LleHHOCTH HAYYHOTO MO3HAHUSL!
XUMHUYECKHX DJICMEHTOB https://m.edso0.ru/7f41a636 (bopMupoBaHue HHTEpeca K 00YIECHHIO U
IVA-rpynmsl. Yraepon u MO3HAHUIO, JTFO003HATENILHOCTH, TOTOBHOCTH
KpEeMHUI U uX 1 CIOCOOHOCTH K CaMO0Opa30BaHMIO,
COEIMHEHUS MPOEKTHOM U UCCIEA0BATENBCKON

JIeSITETIbHOCTH.
Hroro no pazaeny 25

Paznea 3. MeTa/sibl 1 UX COeAMHEHUSA

3.1

OO01ume cBoiicTBa
METAJIOB

4

Bu6nnoreka [JOK
https://m.edsoo.ru/7f41a636

ITaTpuoTHYecKkoe BOCIIUTAHUE:
(hopMHpOBaHUE LICHHOCTHOI'O OTHOIIEHUS K
OTE€YECTBEHHOMY KYJIBTYPHOMY,
UCTOPUYECKOMY M HAYYHOMY HACIIEHIO,
NOHUMAaHUS 3HAYCHUSI XUMHUECKON HAyKH B
YKU3HH COBPEMEHHOTO 00IIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
uH(pOpMaIel 0 NepeIoBbIX JOCTHKEHUAX
Y OTKPBITHSX MUPOBOH M OTE€YECTBEHHON
XUMHH.

3.2

Baskueiime MeTauIbl U
HUX COEIUHEHUSA

16

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

IleHHOCTH HAYYHOI'O ITO3HAHUS:
(hopMHpOBaHUE MTO3HABATEILHBIX MOTHBOB,
HaIlpaBJICHHBIX HA IMOJIYYEHUE HOBBIX
3HAHUU TI0 XUMHH, HEOOXOIUMBIX JIJIS
00BbsicHeHHs HaOJII0IaeMbIX POLIECCOB U
SIBIICHUH, II03HABATEIIbHOM,
UHQOPMAIMOHHOHN U YNTATENbCKON
KyJIBTYpBbI, B TOM YHCJIE HABBIKOB
CaMOCTOSITETIbHOM PabOoThI C yUeOHBIMU
TEKCTaMHU, CIIPaBOYHOM JIUTEPATYpPOH,
JIOCTYITHBIMHU TEXHHYECKUMH CPEACTBAMU



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

| | | WH(GOPMAITMOHHBIX TEXHOJIOTHM.

HUroro no pazaeny 20

Pa3nen 4. Xumus 4 OKpy:Kamomas cpeaa

4.1 BemectBa 1 MaTepuabl 3 bubmmoreka [JOK TpynoBoe Bocnutanue: GopMupoBaHHE
B )KM3HU YeJIOBEKa https://m.edsoo.ru/7f41a636 MHTEpeca K MPaKTHIECKOMY H3YUEeHUIO
npodeccuii u Tpyna pasIMuHOro poja,
yBa)KEHHE K TPYAY U pe3ysbTaTam
TPYJIOBOH JIESTENEHOCTH, B TOM YHCIIC HA
OCHOBE ITPUMCHEHHS IPEAMETHBIX 3HAHUH
10 XUMHH, OCO3HAHHBIH BEIOOP
MHIVBHIYaJIbHOW TPACKTOPUU
MPOIOJDKEHUST 00pa30BaHus ¢ yUETOM
JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K
XHMHH, OOIIECTBEHHBIX HHTEPECOB H
noTpeOHOCTEH, YCTICIIHOM
po(heCCUOHATBHON EATEIbHOCTH U
pa3BUTHS HEOOXOIUMBIX YMEHHUH,
TOTOBHOCTH aJIallTHPOBATHCS B
npodecCHOHAILHOH cpeie.

Hroro no pazzaeny 3

PesepBHoe Bpems 3 bubmuoreka LIOK IleHHOCTH HAYYHOI0 MO3HAHUSI: UHTEPEC K
https://m.edsoo.ru/7f41a636 00y4YEHHUIO U TTO3HAHUIO,
M10003HATEIHLHOCTD, TOTOBHOCT H
CIOCOOHOCTh K CaMOOOpa30BaHUIo,
MPOEKTHOU U UCCIEI0BATENbCKOM
JIESITEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBJICHHOCTH U YPOBHS 00Y4YCHHUS B
NalIbHEHIIIEM.

OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne Tema ypoka KoanyecTBo yacoB DJIeKTPOHHbIe U (POBbIE Hcnosb3oBanue
n/n Bcero Kontpoannsbie | TlpakTuueckue | 00pasoBaTe/bHBIC odopynoBanus 11O
padoThI padoThI pecypchbl "Touka pocra"
1 [Ipeamet xumuu. Ponb xumuu B 1 buomuoreka LIOK
JKU3HM YeoBeKa. Tena v BelecTa https://m.edsoo.ru/ff0d210c
2 [ToHsaTHE O METOIaX MTO3HAHUS B 1 bubnmnoreka IJOK
XUMHHU https://m.edsoo.ru/ff0d227e
3 [TpakTrueckas padora Ne 1 1 Bbubnunoreka [IOK Hudposas
«[IpaBuna paboThI B Ta0OpaTOpHu 1 https://m.edsoo.ru/ff0d23dc J1a00paTopus Mo
MpUEMBI OOpaIeHUs C xumun «Pobukab»»
71a00PaTOPHBIM 000PYIOBAHHEM)) (JaTuuku BCTPOEHHBIE B
MYJIbTUAATYUK:
-JlaTuuk ypoBHs pH;
-Jlatunk
3JIEKTPUYECKOU
MPpOBOAUMOCTH,
-JlaTunk TemnepaTypbl
uccienyemMon
cpensl)
Ha6op OI'D no
XUMMWH (03HAaKOMIICHHE
YYCHUKOB C IEPEUYHEM U
BOSMO)KHOCTHMI/I)
4 YucTele BEMECTBA U CMECH. 1 Bbu6nuoreka IJOK
CriocoOBbl pasJiesieHust cMecei https://m.edsoo.ru/ff0d26ca
5 [pakTndeckas padora Ne 2 1 bubanorexa LIOK Hab6op OI'D no
«Paznenenne cMeceit (Ha mpuMepe https://m.edsoo.ru/ff0d28c8 XUMHH.
OYMCTKU TIOBAPEHHOMN COJIH)»
6 ATOMBI Y1 MOJIEKYJIBI 1 Bu6immoreka [IOK
https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHThI. 3HAKN 1 bu6nmoreka IJOK
(CUMBOJIBI) XUMUYECKHX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocTeie 1 clIOKHBIE BELIECTBA 1 Bub6imoreka [IOK
https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
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9 ATOMHO-MOJIEKYJISIPHOE YUCHUE bubnunoreka [JOK
https://m.edsoo.ru/ff0d2d50
10 3aKOH IMOCTOSHCTBA COCTaBa bu6nmoreka IJOK
BEILIECTB. XMMHUYECKas (popMmyIia. https://m.edsoo.ru/ff0d2eae
BaneHTHOCTh AaTOMOB XMMHUYECKUX
JIIEMEHTOB
11 OTHocHUTeNbHAs aTOMHas Macca. buomuoreka [IOK
OTHOCHUTENbHAsE MOJICKYJISIpHAS https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas J0J1s1 XHMHYECKOTO bu6nunoreka IJOK
9JIEMEHTA B COCJIMHCHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTa. Moiib. bubmuorexa LIOK
Monsipaas Macca https://m.edsoo.ru/ff0d5230
14 dusnveckre 1 XUMUIECKHe bubmmorexa [IOK Ha6op OI'D no
SBJICHUsI. X UMHUUECKas peaKIns https://m.edsoo.ru/ff0d37fa XUMUU: TIPOOUPKH,
CIIMPTOBKA,
PCAKTHUBBIL.
15 [Tpu3HaKyU 1 yCIOBUS MPOTEKAHUS bubmmorexa [IOK
XAMHYECKUX PEaKIMi https://m.edsoo.ru/ff0d3al6
16 3aK0H COXPAaHEHHs MacChl BEIIECTB. Bubnunoreka [IOK
XUMHYECKHE YPABHCHUS https://m.edsoo.ru/ff0d3b88
17 Beruuciienus: koauyecTBa, MacChl bubmoteka [IOK
BEIL[ECTBA 10 YPABHCHHUSIM https://m.edsoo.ru/ff0d5708
XUMUYCCKHUX PEaKINi
18 Knaccudukarms XuMuaecknx Bub6imoreka [IOK Ha6op OI'D no
peaxiuii (COeTUHEHHMSI, PA3JIOKEHUS, https://m.edsoo.ru/ff0d3f34 XUMHH: IPOOUPKH,
3aMeleHust, 0OMeHa) CIIMPTOBKA,
PEaKTHBEI.
19 M. B. JIoMOHOCOB — y4€HBIii- Bu6imoreka [IOK
sHnuKoneauct. O6ooIIeHne 1 https://m.edsoo.ru/ff0d40c4
cucTeMaTH3alus 3HaHUi
20 Kontponbnas padota Nel mo teme Bub6imoreka [IOK
«BemecTBa 1 XUMHYECKHE PEAKITHID) https://m.edsoo.ru/ff0d4290
21 Bozmyx — cmech ra3os. Coctas bubanorexa LIOK
BO3ayXxa. Kuciopom — sneMeHT u https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
22 Duznyeckue 1 XUMUIECKHE bubmmoreka [{OK
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CBOICTBA KHCIOPOa (PeaKIUU
okucaeHus, roperne). [lorsrre 06
OKCHJIaX

https://m.edsoo.ru/ff0d4614

23 CriocoObI TOTyYeHHsI KHCIIOPOJia B bubnunoreka [IOK
1ab0paTOPUH U IPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
TIpumeHeHne Kucaopoaa
24 TemnoBoit 3PPEeKT XUMUIECKOH Bubmmoreka [IOK Ha6op OI'D o
peaKIuu, MOHATHE O https://m.edsoo.ru/ff0d4790 XUMUU: IPOOUPKH,
TEPMOXUMHYECKOM YPaBHCHHH, PCAKTHUBBIL.
9K30- ¥ SHIOTEPMUICCKHUX PEAKIIUAK MyJbTUAATYHK:
JATYUK TeMIEPaTyphl
25 Tormnmuso (HedTh, yrois 1 MeTaH). Bu6mmoreka [TOK
3arpsisHEHHE BO3/yXa, CIIOCOOBI €T0 https://m.edsoo.ru/ff0d4c4a
NpeOTBPAIICHHS
26 [Mpaktudeckas padora Ne 3 o Teme Bubmmoreka [TOK Ha6op OI'D o
«[Tonyuenue u cobupanue https://m.edsoo.ru/ff0d4ae2 XUMHH: TIPOOUPKH,
KHCJIOPOJIa, U3YUEHHE €r0 CBOWCTBY PCAKTHUBBIL.
27 Bonmopon — anemMeHT u mpoctoe Bu6mmoreka [TOK
BelecTBo. HaxoskieHue B npupoe https://m.edsoo.ru/ff0d4ddo
28 du3nyecKkre 1 XUMUICCKHE bubmoteka [IOK
cBoiicTBa Bojopoa. [Ipumenenue https://m.edsoo.ru/ff0d4dd0
BOJIOpOJIA
29 [ToHsATHE O KUCIOTAaX U COMAX bubmuorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TIoy4eHust BOAOPOa B Bbu6nuoreka IJOK
nabopaTopru https://m.edsoo.ru/ff0d4dd0
31 [Mpaktudeckas padbora Ne 4 o Teme Bubmmoreka [OK Habop OI'D o
«[Tonyuenne u cobupanue https://m.edsoo.ru/ff0d4f42 XUMHH: TIPOOUPKH,
BOJIOPOJIa, U3YUYEHHE €0 CBOMCTBY PEaKTHBEI.
32 Momnspablit 00BEM Ta30B. 3aKOH bubmmotexa [JOK
ABorajpo https://m.edsoo.ru/ff0d542e
33 Breruncienus o0bEmMa, KOITUYECTBA butmoreka [IOK
BEIIECTBA ra3a 10 er0 U3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEMIECTBA WIH 00BbEMY
34 Borurcnenust 00bEMOB ra3os 1o bubmmotexa [[OK

YPaBHEHUIO PEAKIIMH HA OCHOBE
3aK0HA 00BEMHBIX OTHOIIIEHW Ta30B

https://m.edsoo.ru/ff0d5708
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35 Dusnyueckue U XUMHIECKUE bubnunoreka [JOK
CBOWHCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocuoBanwuii. [lousarue 00 bubmunorexa [JOK
WHMKAaTOpax https://m.edsoo.ru/ff0d59e2
37 Bona xak pacTBopuTEN®. Bubmmoreka [IOK
HacplieHHbIe 1 HeHACHIILICHHbIC https://m.edsoo.ru/ff0d5b40
pacTBOpbl. MaccoBasi 107151 BElIecTBa
B pacTBOpe
38 IIpaktudeckas pabora Ne 5 mo reme Bubanoreka IIOK Ha6op OI'D no
«ITpUroTOBICHHE PACTBOPOB C https://m.edsoo.ru/ff0d5eba XUMHH: TIPOOUPKH,
OIpeeNEHHON MacCOBOM 1oIeH PEaKTHUBEI,
PacTBOPEHHOTO BELICCTBAY AIICKTPOHHBIC BECHI
39 KonTtponbsnas pabora No2 mo teme bubmmoreka [HOK
«Kucmopoa. Bogopon. Boma» https://m.edsoo.ru/ff0d6342
40 OKcubL: COCTaB, KiacCu(huKaIus, Bubnunoreka I[OK
HOMECHKJIATypa https://m.edsoo.ru/ff0d664e
41 [lomyueHme n XuUMHUIECKHEe CBONCTBA bubmmoreka [HOK
KHUCIIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCHJIOB
42 OCHOBaHUs: COCTaB, bubmuorexa LIOK
K1accu(UKaIus, HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TomyueHne n XUMHUYECKHE CBOMCTBA Bbub6imoreka [IOK
OCHOBAHHI https://m.edsoo.ru/ff0d67ca
44 Kucnorsi: cocras, kiaccudukanms, bubmuoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [lomyueHue nu XUMHUYECKHE CBOMCTBA bu6imoreka [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
46 Comnu (cpeaHue): HOMEHKIIATypa, Bubnnoreka I[OK
CIIOCOOBI MOTYYEeHUS, XUMUIECKHE https://m.edsoo0.ru/00ad9474
CBONCTBa
47 [paktrndeckas padota Ne 6. bubanorexa LIOK Hab6op OI'D no
Pemrenune sxcriepuMeHTaIbHBIX https://m.edsoo0.ru/00ad9b7c | xumuu: npoOUpKH,
3ama4 1o TeMe «OCHOBHBIE KJIACChI CIIMPTOBKA,
HEOPraHMYECKUX COCTUHECHUI» PCaKTHUBBI.
MynbTHIAaTYUK:
JaTYNK

3IEKTPONPOBOTHOCTH,
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JATYUK TEMIepaTypsl

48 I'eneTnyeckas CBsI3b MEXIY bubmmorexa [IOK
KJIaCCaMH HEOPTaHMYECKHX https://m.edso0.ru/00ad9a50
COECIMHEHU

49 O060011IIeHNE U CUCTEMATH3AIUS bubnunoreka [JOK
3HaHWi 110 TeMe "OCHOBHBIE KJIACChI https://m.edsoo.ru/00ad9ch2
HEOPTaHUYCCKUX COCTUHEHM",

50 KonTtponbsnas pabora Ne3 mo Teme bubnunoreka [IOK
"OCHOBHBIE KITaCCHI https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCTUHEHMMN"

51 [TepBbie MOMBITKU KJIACCH(DUKAIIH Bu6mmoreka [TOK
XAMHYECKUX dJIeMEHTOB. [IoHsATHE O https://m.edsoo.ru/00ad9ffa
IpyIIax CXOTHBIX JIEMEHTOB

52 [leproamaeckuii 3aK0H bubmmorexa [IOK
[Tepronuueckas cuctema https://m.edsoo.ru/00ada52c
XUMHUYECKUX daeMeHToB JI. U.

Mengeneesa

53 [lepuonpl, TpyNIbl, MOATPYIIIHI bubmmorexa [IOK

https://m.edsoo.ru/00ada52c

54 Crpoenne atoMoB. CocTaB aTOMHBIX Bubnunoreka [IOK
siep. M30Tornbl https://m.edsoo.ru/00ada342

55 CrpoeHue 3JeKTPOHHBIX 000109k Bub6imoreka [IOK
aToMoB dieMeHTOB [lepuoanieckoit https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menneneena

56 XapakTepucTHKa XUMHUIECKOTO Bub6imoreka [IOK
3JIEMEHTA TI0 €0 MOJOKEHHIO B https://m.edsoo.ru/00ada824
Ilepuonnueckoii cucreme /1. Y.

MenneneeBa

57 3nauenue [leprnoauueckoro 3aKoHa Bu6imoreka [IOK
JUTSL pa3BUTHSI HAYKH U IPAKTUKH. []. https://m.edsoo.ru/00ada96e
. MenpeneeB — y4€Hblil, negaror
U FPaKIaHUH

58 ONEeKTPOOTPUIATENBHOCTh AaTOMOB Bu6imoreka [IOK
XUMHUYECKHX DIIEMEHTOB https://m.edsoo.ru/00adaab8

59 HNoHHas xumuyeckas cBA3b bubmmotexa [[OK

https://m.edsoo.ru/00adac34

60 KoBanenTHas nonsipHasg XUMHUYecKast bubmmoreka [IOK
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CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHas HeosIpHAS 1 bubmoteka [JOK
XUMHYECKAsi CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS 1 bubnunoreka [JOK
https://m.edsoo.ru/00adae28
63 OKHCIINTETHLHO-BOCCTAHOBUTEIBHBIE 1 bubmmorexa IIOK
peaxmn https://m.edso0.ru/00adb076
64 OKHCIUTETU U BOCCTAHOBUTEIH 1 bubnunoreka [IOK
https://m.edsoo.ru/00adb076
65 KonTtponbsnas pabora Ne4 mo teme 1 bubmmoreka [IOK
«Ctpoenue atomMa. XHUMUYECKast https://m.edsoo.ru/00adb486
CBA3bY
66 O0001IeHUE U CUCTEMATU3AIUS 1 Bubnunoreka [IOK
3HaHu# 1o Teme «Ilepuoauyueckuit https://m.edsoo.ru/00adb33c
3akoH u [lepuoanueckas cuctema
XUMHUYECKUX daeMmeHToB J[. 1.
MenpeneeBa»
67 O00011IeHIE U CUCTEMATU3ALIHS 1 bubnmnoreka IJOK
3HaHUH 110 TeMe «XHMHUYECKas https://m.edso0.ru/00ad9ch?2
cB13b. Ctpoenue aroma. CtpoeHue
BEIIECTBA»
68 O00011IeHIE U CUCTEMATU3AIHAS 1 Bbu6nuoreka IJOK
3HaHui 10 TeMe «I eHeTHYeCKas https://m.edsoo.ru/ff0d61c6
CBAI3b MEXKY KJIaCCaMHU
HEOPTraHMYECKHUX BEIICCTB
OBIIEE KOJIMYECTBO YACOB I10 68

ITPO'PAMME
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9 KJIACC

Ne Tema ypoka KoJuunyecTBo 4acoB DJIeKTPOHHbIE HUcnoan3oBanue
n/n Bcero | Kontpoabubie | IlpakTunuyeckue | mupposbie odopynoBanust
padoTbl padoThI oOpa3oBaTe/ibHbIE O "Touka
pecypcnl pocra"
1 [Tepuonnueckuii 3aKoH. 1 but6mmoreka [IOK
[Tepuoanueckas cucrema https://m.edsoo.ru/00adb59
XUMHUYECKUX 3eMeHToB /1. 1.
Meneneena
2 3aKOHOMEPHOCTU B U3MEHEHUU 1 bubnmnoreka [HOK
CBOMCTB XMMHYECKUX https://m.edsoo.ru/00adb6b6
3JIEMEHTOB NEPBBIX TPEX
EPHUOJIOB
3 Knaccudukanms u 1 bu6nunorexa [IOK
HOMEHKJIATypa HEOPTaHUYECKUX https://m.edsoo.ru/00adb7e2
BEILIECTB
4 Bunsl xumMnueckoii cBA3U U 1 bu6anoreka LIOK
THUIIBI KPUCTAIUIMYECKUX https://m.edsoo.ru/00adbac6
peLETOK
5 Kontponbnas padota Nel mo 1 1
teMe «lloBTOpeHune n
yrayOieHne 3HaHU OCHOBHBIX
pazzenoB Kypca 8 Kiaccay
6 Knaccudukamnms xumuaeckux 1 bubnuotexa [JOK
peaxkLuii 10 pa3IuYHbIM https://m.edsoo.ru/00adbch0
MIpU3HAKaM
7 [Tousatue o ckopoctu 1 bubnmnorexa [JOK Habop OI'D mo
XUMHUUYECKOU peaknuu. [lonsatue https://m.edsoo.ru/00adbe9a | xumuu:
0 TOMOTI'CHHBIX M T€TEPOTrCHHBIX IpOOHpKH,
PeaKIUsIX CIIMPTOBKA,
PCAKTHUBBI.
8 [ToHsITHE O XUMHYECKOM 1 but6mmoreka [IOK
paBHOBecuH. PakTOpHI, https://m.edsoo.ru/00adc28c
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BIIUSIIOIIIME HA CKOPOCTh
XAMHYECKOW PEaKUUU U
MOJI0KEHHE XUMHUIECKOTO

paBHOBECHS

9 OKHUCIIUTEIIBHO- but6mmoreka [IOK
BOCCTAHOBUTEJIbHBIC PEAKIIUN https://m.edsoo.ru/00adcade

10 Teopust SIEKTPOTUTHICCKON bubnuotexa [JOK
nuccounanuu. CunbHbIE U https://m.edsoo.ru/00adcd68
CJ1a0bI€ AJIEKTPOJIUTHI

11 WNonnble ypaBHEHUS peakluii Bbu6mmoteka [JOK

https://m.edsoo.ru/00add448

12 XVMMHUYECKHE CBOUCTBA KUCIIOT U bubnnorexa [JOK Ha6op OI'D mo
OCHOBAHUH B CBETE https://m.eds00.ru/00add5d8 | xumumH:
NpeACTaBICHUI 00 TIPOOHPKH,
AIIEKTPOTUTUIECKOM PCAKTHBBL.
JMCCOLIMAITUU

13 XHUMHU4YECKUE CBOMCTBA COJIEH B Bu6moreka [JOK Ha6op OI'D no
CBETE MpeACTaBlIeHU 00 https://m.edsoo.ru/00add8b2 | xummm:
5JIEKTPOIMTHYECKOM IPOOHPKH,
JUCCOLMALIHH PEaKTUBBI

14 [TonsiTHe o ruaponuse conei bubmuoreka [JOK

https://m.edsoo.ru/00add9d4

15 O000111eHNEe U CUCTEMATU3 AL bubanoreka LIOK
3HAaHUMU 110 TeMe https://m.edsoo.ru/00addd12
«ONeKTpoIuTHYECKast
JICCOLIMALIUS

16 [IpakTuueckas padora Ne 1. bubmuorexa [IOK Ha6op OI'D mo
«Pemenne 3xcriepuMeHTaIbHbIX https://m.edsoo.ru/00addbfa | xumumn:
3a/1a9» TIPOOHPKH,

pEaKkTUBBI
17 KonTponbnas padorta Ne2 no bu6muoreka [JOK

TeMe «IIEKTPOIIUTUYECKAst
JYCCOIMaMsI. XUMUYECKUE
peaKuuu B paCTBOPaxX»

https://m.edsoo.ru/00addec0



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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18

OO0m1as XxapakTepucTUKa
raJJor€eHoB. XMMHUYECKUE
CBOIICTBA Ha NMPUMEPE XJIOpa

but6mmoreka [IOK
https://m.edsoo.ru/00addfe2

19 Xnoposogopoa. ConstHast bubmmoreka [JOK Ha6op OI'D mo
KHCJIOTa, XUMUYECKHE CBOMCTBA, https://m.edsoo0.ru/00adel04 | xumuu:
TI0JTy4EHHE, TIPUMEHEHUE NpOOHpKH,

pPEaKTUBBI

20 [Ipaktudeckas padora Ne 2 o bubmmoreka [JOK Ha6op OI'D mo
teme «llonydyenue consiHOM https://m.edsoo.ru/00ade348 | XuMuu:
KHCJIOTBI, U3y4EHUE €€ CBOMCTB» IPOOHPKH,

PEaKTUBBI

21 Brruncnenus no ypaBHeHUAM bubnuorexa [IOK
XAMHYECKHUX PEaKIUi, eCIn https://m.edsoo.ru/00ade488
OJIUH U3 PEareHToB J1aH B
130BITKE

22 OO0mast xapakTepUCTHKA Bbu6mmoteka [JOK
sneMeHToB VIA-Tpynisl https://m.edsoo.ru/00ade64a

23 ANOTpONTHBIE MOAU(PHUKAINN Bu6motreka [JOK
cepsl. HaxoxeHue cepsl u e€ https://m.edsoo.ru/00ade64a
COCIMHEHUH B IPUPOJIE.

XHUMHUYECKUE CBOMCTBA CEPBI

24 CepoBoaopoj1, CTpOEHHUE, bubnuotexa [JOK
buznyecKrue 1 XUMUYECKHE https://m.edsoo.ru/00ade802
CBOMCTBA

25 Oxcuppl cepbl. CepHas KHCIIOTA, bubmuoteka [IOK Ha6op OI'D no
buznyeckue 1 XuMU4YecKre https://m.edsoo.ru/00adea28 | Xumuu:
CBOMCTBA, IPUMEHEHUE IpOOHpKH,

pEaKkTUBBI

26 XUMHUYECKUE PEAKIIUH, bubnunorexa LIOK

JeKale B OCHOBE
IPOMBIIIJIEHHOTO CI10co6a
MOJIy4EHUS] CEPHOW KUCIIOTHI.
XHMHYECKOE 3arpsi3HEHUE
OKpYKAaroIe cpebl
COEJIMHEHUSIMU CEPBI

https://m.edsoo.ru/00adec8a
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27 Brrauciienue MaccoBoii 10 but6mmoreka [IOK
BBIXOJa IPOJIYKTA PEAKLIUHI https://m.edsoo.ru/00adec8a
28 OO0m1as XxapakTepucTUKa bubnuorexa [JOK
aneMeHToB VA-rpynnsl. A30T, https://m.edsoo.ru/00adeea6
pacnpocTpaHeHHUE B IPUPOJIE,
¢du3nvecKre 1 XUMHYECKHE
CBOMCTBA
29 AMMuak, ero pu3nuecKue u bubmmoreka [JOK
XHUMHYECKHE CBOMCTBA, https://m.edso0.ru/00adf004
MOJTyYCHUE ¥ IPUMEHEHUE
30 [TpakTuueckast pabota Ne 3 o bubnmnoreka [HOK Habop OI'D no
teme «IloyueHue ammuaka, https://m.edso0.ru/00adf180 | xumuu:
M3Y4YEHUE €r0 CBOMCTBY» IPOOHPKH,
pEaKTUBBI
31 A30THas KHCIIoTa, e bubmuoreka [{OK
duznyecKue 1 XUMHUYECKHE https://m.eds00.ru/00adf306
CBOMCTBA
32 Hcnons3oBanue HUTPATOB U bubmmoreka [JOK
COJIEl aMMOHHS B KQUECTBE https://m.edso0.ru/00adf518
MUHEPATBHBIX YIOOPEHU.
XUMHYECKOE 3arpsi3HeHHE
OKPYKarOIIEe Cpebl
COEJTMHEHUSIMU a30Ta
33 ®dochop. Okcun dhocdopa (V) u bubmmoreka [JOK
dochopHas kucnora, https://m.edsoo.ru/00adf68a
(buU3HYECKUE M XUMUICCKHE
CBOIICTBa, MOJIyYCHUE
34 Ucnons3oBanue pocdaros B bubnuotexa [JOK
KaueCTBE MUHEPAIIBHBIX https://m.edsoo.ru/00adfc20
ynoOpeHuii. 3arpsi3HeHNe
npUpoaHOi cpenbl hocharamu
35 Yraepon, pacipocTpaHEHHE B bubnuotexa [JOK

npupoe, GU3NIECKue u
XUMHUYECKUE CBOWCTBA

https://m.edsoo.ru/00adfd9c
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https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c

36

Oxkcuppl yriaepoaa, ux
¢du3nvecKkre 1 XUMHYECKHE
CBOMCTBA. DKOJIOTMYECKUE
poOJIEMBbI, CBSI3aHHbBIE C
okcuoM yriepoaa (1V)

but6mmoreka [IOK
https://m.edsoo.ru/00adfebe

37 VYrobHast KUCIOTA U €€ COln bubnuorexa [IOK
https://m.edsoo.ru/00ae006¢c
38 [IpakTudeckas padora Ne 4 o bubmmoreka [JOK Ha6op OI'D mo
teme "llosrydenue yriekucioro https://m.edso0.ru/00ae027e | XuUMHH:
rasa. KauecTBennas peakuus Ha IPOOHPKH,
KapOoHaT-HOH" PCaKTHBBI
39 [TepBoHavabHBIC TOHATHUS 00 bubmuoreka [IOK
OpPraHMYEeCKHUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COCIMHEHUSIX yriepoaa
40 Kpemnuii u ero coenuuenus bubmuoreka [IOK
https://m.edsoo.ru/00ae080a
41 [TpakTudeckas padora Ne 5. bubmuorexa [IOK Ha6op OI'D o
Pemenne sKcriepuMeHTaIbHBIX https://m.eds00.ru/00ae0bf2 | xumum:
3a1a4 1o Teme «Baxueiinme TIPOOHPKH,
HEMETAJLTBl U UX COCTUHCHHUS PCaKTHBBI
42 KonTponbHnas padora Ne3 no bubmuoreka [JOK
TeMe «BakHeuIme HeMeTalIbl https://m.edsoo.ru/00ae0e18
U X COCJTMHEHUS)
43 OOm1as xapakTepuCcTHKa bu6muoreka [JOK
XUMUYECKHUX JJIEMEHTOB — https://m.edso0.ru/00ae103e
MeTalioB. MeTannndeckas
CBSI3b M METAJLTHICCKAs
KpUCTAITTMYECKasl pelIéTKa.
du3nyecKue CBOMCTBA
METAJIJIOB
44 XVMHYECKUE CBOWCTBA bubnmnorexa [JOK Ha6op OI'D mo
METAJIJIOB. DIEKTPOXUMUYECKUN https://m.eds00.ru/00ael156 | XuMHU:
P HAIPSKEHUM METAJIIIOB IPOOHPKH,
pEaKkTUBBI
45 OO6mme crnocoObl MOTYYEHUS bubnuotexa [JOK
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MeTaiuioB. CILIaBhI.
Brruucnenus no ypaBHEHUSIM
XUMUYECKHUX PEaKIUi, ECITH
OJINH U3 PEAreHTOB COACPKUT
IpUMECH

https://m.edsoo.ru/00ae1156

46 [TonsaTHe 0 KOppO3UK METAIIIOB bubmmoreka [JOK
https://m.edso0.ru/00ae1278
47 [lemo4HbBIC METAJLIBI bubnnorexa [{OK
https://m.edsoo.ru/00ael4b2
48 OKCHUJIbI U TUAPOKCHUIBI HATPUS bu6nmorexa LIOK
1 Kaaus https://m.edsoo.ru/00ael14b2
49 IllenoyHo3eMeIbHBIC METAILIBI — bubnuoreka [{OK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael15e8
50 Baxxueiimue coefuHEHUS bu6nmorexa LIOK
KaJIbIH https://m.edso0.ru/00ae15e8
51 O00011IeHNE U CUCTEMATH3AIUS
3HAHHH 10 TeMe «MeTallIbl.
duznyecknue U XUMHYECKUE
CBOMCTBA IIECIIOYHBIX U
IEJI0YHO3EMEIbHBIX METAIIJIOB)
52 JKEcTKOoCTh BOJEI U CIOCOOBI €€ bubanoreka LIOK
YCTPaHEHHUS https://m.eds00.ru/00ae1886
53 [TpakTtuyeckas padora Ne 6 o bubmuoreka [IOK Ha6op OI'D o
teme "JKECTKOCTE BOAKI U https://m.edsoo.ru/00aelae8 | XuUMHUH:
METO/IbI €€ yCTpaHEeHHs " IPOOHPKH,
pEaKkTUBBI
54 AmtoMuHUT bubnuotexa [JOK
https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOHCTBA OKCHIA bubmmoreka [JOK
Y TUJPOKCUJIA https://m.edsoo.ru/00aelc64
56 Keneso bubnunorexa LIOK
https://m.edsoo.ru/00ael1d86
57 OKcubl, THIAPOKCUIBI U COJIHA bubanoreka LJOK
xenesa (1) u xenesa (111) https://m.eds00.ru/00ae35e6
58 O000I11IEHNE U CUCTEMATU3AIU



https://m.edsoo.ru/00ae1156
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3HAHUH 10 TeEMe «AJIIOMUHUH.
Kenezo. CoiicTBa cOeqUHEHUI
ATIOMUHUS U JKeJle3a

59 [TpakTuueckas padora No 7. bubmmoreka [JOK Ha6op OI'D mo
Penienune sxciepuMeHTAIbHBIX https://m.edsoo.ru/00ae3de8 | xumuu:
3a1a4 1o TeMe «Baxueiinme NPOOHPKH,
METaJUIbl U UX COCTUHEHUS PCaKTUBRI

60 Brruucnenus no ypaBHEHUSIM bubmmoreka [JOK
XUMHUYECKHUX peaKIui, eciiu https://m.edso0.ru/00ae1750
OJIMH U3 PEarcHTOB JIaH B
U30BITKE WU COJAEPIKUT
npuMecu. Beraucienuns
MacCOBOM JOJIH BBIX0JIa
MPOJYKTA PCAKITUU

61 O00011IeHNE U CUCTEMATH3AIUS
3HaHUM no Teme «Baxueimue
METAJIJIbl U MX COCJTMHEHUS

62 KonTponbHnas padora Ne4 o
TeMme «BakHeWIme MeTaisl U
WX COCJIMHCHUSD)

63 BemtectBa u Marepuaisl B bubnmnoreka [JOK
ITOBCEJHEBHOM )KU3HH YEJIOBEKa https://m.edso0.ru/00ae3f50

64 XUMHUECKOE 3arpsi3HEHUE bubnmnoreka [JOK
OKPYKaIoIIeH CpeIbl https://m.edso0.ru/00ae4270

65 Posib xumuu B pemiennn bubnuotexa [JOK
HKOJIOTHUECKUX MPOobIIeM https://m.edso0.ru/00ae4270

66 O0o01IeHre ¥ CHCTEMaTH3aITUs bubmmoreka [JOK

3HAHUU 10 TEME
«lTepnoguueckuii 3aKOH 1
[Tepuoanueckas cuctema
XUMHYECKHX dj1ieMeHTOoB [[. 1.
MenaeneeBa. XumMudeckas
cBs3b. CTpoeHHe aroma.
CtpoeHue BenecTBa»

https://m.edsoo.ru/00ae0d0a



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

67

O000111eHNEe U cCUCTEMATU3ALIIS
3HAHUH I10 TEME
«INEKTPOIUTUYECKAS
JUccoIraIusi. XUMHUECKHIE
CBOMCTBA KUCJIOT, OCHOBAaHUM 1
couieii B ceete TO»

but6mmoreka [IOK
https://m.edsoo.ru/00adb33c

68

O0001IeHrEe U cUCTEMaTU3aIU
3HAHUM 110 TeMe «MeTanisl 1
HeEMETaAJUIBI. XUMHYECKHE
CBOMCTBA MCTAJIJIOB U
HEMETAIJIOBY

but6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68



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

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Xumus, 8 xknacc/ I'abpuensa O.C. UznatensctBo "Apoda" Xumus, 9 knacc/

["abpuensu O.C. UznarensctBo "Ipoda"

METOANYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
H.II. Tpoery6oga. Iloypounsie pa3paboTku o xuMuu. 8 kinacc. Mockaa.
"BAKO"

M.IO. I'opkosenko. [Toypounsie pazpaboTku nmo xumuu. 9 kiacc. Mockaa.

"BAKO"

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HNHTEPHET

https://m.edsoo.ru
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