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ITosicHuTeE/IbHAS 3alIUCKA
B 00yuyeHny Xxumun 00JIb1I0€ 3HAYEHUE UMEET SKCIIEPUMEHT. AHATM3UPYS PE3YIbTAThI
TMPOBEIEHHBIX OIBITOB, yJalhecs YOeKIAI0TCA B TOM, YTO T€ UM UHBIE TEOPETHYECKUE
IPECTABIEHUS COOTBETCTBYIOT WIIM IPOTUBOPEYAT PEATBHOCTH. TONBKO OCYIIECTBIIAS XUMUYECKUH
HKCHEPUMEHT MOKHO IIPOBEPUTH TOCTOBEPHOCTH IPOTHO30B, CAEIAHHBIX HA OCHOBAHNUU TEOPUH.
B npouecce skcnepuMeHTanbHON paboTh ydaliuecs IpuoOpeTatoT ONbIT HO3HAHUS PEaTbHOCTH,
SBJISIFOLIMIACS BaXKHBIM 3TarioM (JOPMUPOBAHUS Y HUX YOEKICHUI, KOTOPBIE, B CBOIO OUEPE/Ib,
COCTABJIAIOT OCHOBY HAYYHOTO MUPOBO33peHHUs. Peanusaiys yKka3aHHbIX LIeJIeH BO3MOXKHA IIPU
OCHAILEHUH MIKOJIBHOTO KaOMHETa XUMUHU COBPEMEHHBIMHU MpUbOpamu 1 000opyaoBaHueM. B
paMKax HallMOHAILHOTO MpoekTa «O0pa3oBaHUE)» ITO CTAO BO3MOKHBIM OJ1arojiaps CO3JaHuIo
B 00111€00pa30BaTEIbHBIX OPraHU3ALHSIX, PACTIONOKEHHBIX B CEIbCKOM MECTHOCTH M MAJIbIX
ropojiax, IeHTPOB 00pa30BaHMsI €CTECTBEHHO-HAYYHON U TEXHOJOTMUECKOW HallPaBIEHHOCTEH
«Touku pocta». Bueapenue 3Toro 060pynoBanus Mo3BOJIUT KaUECTBEHHO U3MEHHUTD MPOLIECC
o0yueHust xumun. KonudecTBeHHbIE SKCIIEPUMEHTBI O3BOJIAT MONYYaTh JOCTOBEPHYIO
MH()OPMALIMIO 0 TPOTEKAHUH TEX UITM MHBIX XUMUYECKUX MPOIIECccax, O CBOWCTBaX BemecTs. Ha
OCHOBE TIOJIyYEHHbIX SKCIIEPUMEHTAIbHBIX JaHHBIX 00y4aeMble CMOTYT CAMOCTOSTEIbHO AENaTh
BBIBOJIbI, 0000I[aTh PE3YIbTAThI, BBIBIAT 3aKOHOMEPHOCTHU, YTO OAHO3HAYHO OyeT
CIIOCOOCTBOBATH MOBBILICHUIO MOTUBALIUU O0yYEHHUS IKOJIbHUKOB.
LlenTpsl 00pa3oBaHMs eCTECTBEHHO-HAYYHOU HamnpaBieHHOCTH « Touka pocTa» co3/aHsbl ¢
[EbI0 Pa3BUTHUS Y 00YUAIOIIUXCS €CTECTBEHHO-HAYYHOM, MaTeMaTHYeCKOi, MH(QOpMallmOHHON
I'PaMOTHOCTH, (POPMUPOBAHHS KPUTUUECKOTO U KPEaTUBHOTO MBILILICHHUS, COBEPLIEHCTBOBAHHS
HaBBIKOB €CTECTBEHHO-HAYYHOI HAMPABICHHOCTH, a TAKXXE JUIS IPaKTHIECKOM 0TpabOTKH yueOHOro

MaTepuaia mno yueonsiM npeameram « dusnkay, « Xumusy», «buonorus.

Lens u 3agaun

Peanu3zanus ocHOBHBIX 00111€00pa30BaTEIbHBIX IPOrPAMM IO YYEOHBIM MPEAMETaM
€CTECTBEHHO-HAYYHOW HANPABIEHHOCTHU, B TOM YHCIIE B PaMKaxX BHEYPOUHO! AEATEIBHOCTH
o0yyJarommxcs;

pa3paboTka 1 peanu3aius pa3sHOypPOBHEBBIX JOMONTHATEIBHBIX 001Ie00pPa30BaATENBHBIX TPOTPAMM
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€CTECTBEHHO-HAYYHOM HAMIPABIEHHOCTH, & TAK)KE MHBIX IPOTPAaMM, B TOM YUCJIE B KAHUKYJIAPHBII
IIEPUOL;

BOBJICUCHHUE YUYAlIUXCS U MEJaroru4eckux pabOTHUKOB B MPOEKTHYIO JIESATEIbHOCTS;
OpraHu3aIyst BHEYUYEOHO! MESTETbHOCTH B KAHUKYJISIPHBIN TIEPHOJI, pa3paboTKa v peanu3anus
COOTBETCTBYIOIIMX 00pa30BaTENbHBIX IPOrPaMM, B TOM YHCIIE /IS JJarepei, opraHM30BaHHbBIX
00pazoBaTeIbHBIMKI OPraHU3AUSAME B KAHUKYJISIPHBIA IEPUO/T;

TOBBIILIEHHE MPOPECCHOHATEHOTO MACTEPCTBA MEJArOTMYECKUX PAOOTHUKOB LIEHTPA, PEATH3YIOIIUX
OCHOBHBIE U JIOTIOJTHUTENbHBIE 00111€00pa30BaTEIbHbIEC MPOTPAMMBI;

Co3nanue nentpa «Touka poctay mpemonaraeT pa3BuTue 00pa3oBaTeIbHON HHPPACTPYKTYPhI
0011e00pa30BaTeIbHON OpraHu3alliy, B TOM YKCIIE OCHAIIEHUE 00111e00pa3oBaTeIbHON
OpraHU3alluu:

000pyI0BaHNEM, CPEACTBAMU 00YUEHUS U BOCTIUTAHUS JJIsl U3YUECHUS (B TOM UKCIIE
AKCIIEPUMEHTALHOTO) MPEAMETOB, KYPCOB, IUCIUIUINH (MOYJIEi) €CTECTBEHHO-HAYYHON
HAIpaBJICHHOCTH MPH PealIu3alii OCHOBHBIX 00111€00pa30BaTENbHBIX MPOrPaMM U
JONOJHUTENILHBIX 00111€00pa30BaTEeIbHBIX MPOTPAMM, B TOM YHUCIE [Tl PACIIUPEHUS
cofepkaHus YIeOHBIX peaMeToB « Du3ukay, « XuMus», «bruomorusy;

000pyZ0BaHKEM, CpEICTBAMK 00YyUEHUS U BOCIUTAHUS JI PeaU3aliuy PorpamMmm
JOTIOJIHUTEIBHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHON HAPABICHHOCTH;

KOMITHIOTEPHBIM U UHBIM 000PYI0BAHUEM.

[TpodunpHBIN KOMIUIEKT 000PYI0BaHUS MOKET OBITh BBIOpaH st 00111€00pa30BaTEIbHBIX
OpraHu3aIyii, UMEIOIINX Ha MOMEHT CO3/IaHus IieHTpa « Touka poctay HabOp cpeacTB 00yUEeHUS
Y BOCTIMTaHUS, TOKPHIBAIONIUI CBOUMU (DYHKIIMOHATHHBIMH BO3MOKHOCTSIMU 0a30BbIE
NOTPEOHOCTH MPU M3Y4YeHUH YIeOHBIX penamMeToB «Duzukay, « Xumusi» u «buomorusy .
[lepeuenb, MUHIMATBHO HEOOXOAUMBIE (PYHKIIMOHATBHBIE U TEXHUYECKUE TPEOOBAHUS U
MUHHUMAJIbHOE KOJIMUECTBO 000PYI0BaHHUS, PACXOIHBIX MATEPUAJIOB, CPEACTB 00yUEHUS U
BOCIIMTAHHUA JJI1 OCHAUICHHS UEHTPOB « Touka pocTay, onpenenstorcs PernonanbHbiM
KOOpAUHATOPOM ¢ yu€ToM [IprmMepHoro nepeuHst 000py10BaHuUs, PACXOAHBIX MATEPHATIOB, CPE/ICTB
00y4eHMs ¥ BOCIIUTAHUS AJIS CO3/IaHus U obecnieyeHus: PyHKIIMOHUPOBAHUS LIEHTPOB

00pa3oBaHMsI €CTECTBEHHO-HAYUHOM HarpaBieHHOCTH «Touka pocTay B
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00111e00pa30BaTEIbHBIX OpraHU3aIMAX, PACTIONI0KEHHBIX B CEILCKON MECTHOCTH U MaJIbIX
ropojax.

[TpodunsHBIN KOMIUIEKT 000pyI0BaHus oOecneunBaeT 3PPEKTUBHOE JOCTIDKEHHE
00pa30BaTeIbHBIX PE3YIbTATOB 00YUAIOMIUMHKCS 110 TPOrPaMMaM €CTECTBEHHO-HAYYHOM
HaIpaBICHHOCTH, BO3MOKHOCTD YTITyOIEHHOTO N3YUYEeHUSI OTICIBHBIX TIPEIMETOB, B TOM YHCTIC
17151 GOPMHUPOBAHUS N300PETATETHCKOTO, KPEATHBHOTO, KPUTHIECKOTO MBIIIICHHUS, Pa3BUTHS
(yHKIIMOHATBHOM TPAMOTHOCTH Y 00YUAIOIIMXCS, B TOM YHCIIE €CTECTBEHHO-HAYTHOM 1
MaTeMaTUYeCKOM. DKCIIEPUMEHT SIBISETCS UCTOYHUKOM 3HAHUUN U KPUTEPHEM MX UCTHHHOCTH B
Hayke. KoHienims coBpeMEeHHOro 00pa3oBaHus MOJPa3yMEBAET, YTO B YUEOHOM HKCIIEPHMEHTE
BEAYILYIO

pOJIb JIOJKEH 3aHATh CAMOCTOSATENbHBIN UCCIIEIOBATENBCKUM YUCHHUECKUHA HKCIIEPUMEHT.
CoBpeMeHHbIE IKCTICPUMEHTAIBHBIE UCCICI0BAHNS TI0 XUMUH YKE TPYIHO TIPEACTABUTH 0€3
MCTIOJIb30BAHKS HE TOJBKO aHAJIOTOBBIX, HO U ITU(POBBIX H3MEPUTEIBHBIX TPHOOPOB. B
®enepansHoM ['ocynapctennom ObpazoBarensHom Ctangapte (OI'OC) nponucano, 4TO OJHUM U3
YHUBEPCATBHBIX yUEOHBIX MCHCTBHMA, MPUOOPETAEMBIX YUAIIUMHUCS, TODKHO CTaTh YMEHHE
«TPOBEJICHUS OTBITOB, TPOCTHIX IKCIIEPUMEHTATBHBIX UCCIEIOBAHUM, PSAMBIX M KOCBEHHBIX
U3MEPEHUH C UCIIOIh30BAHIEM aHAIOTOBBIX U I (PPOBBIX U3MEPHUTEILHBIX TIPHOOPOBY.
VueOHbIN SKCIEPUMEHT 10 XUMHHU, TPOBOIMMBIN Ha TPAJAUIIMOHHOM 000pyI0BaHUH, 0€3
npuMeHeHHs UPPOBBIX TA00PATOPHiL, HE MOKET TIO3BOJUTH B TIOJIHOM MEpEe PEIIUTh BCE 3a-
Ja4d B COBPEMEHHOH MIKOJIe. DTO CBSI3AHO C PAJIOM IPUYUNH:

TPAJUIIMOHHOE TKOJIBHOE 000PYIOBAHUE U3-3a OTPAHHUYCHHUS TEXHUUECKUX BO3MOKHOCTEH HE
MI03BOJISACT MIPOBOIUTH MHOTHE KOJTMUYCCTBECHHBIC HCCIICIOBAHNS;

JTTEILHOCTD MPOBECHUST XUMUYECKUX MCCIICIOBAaHUI HE BCETAa COTTIACyeTCs ¢
JTUTENLHOCTHIO yUeOHBIX 3aHATHH;

BO3MOKHOCTb TIPOBE/ICHHSI MHOTHX MCCIICIOBAHUI OTPaHNYMBACTCS TPCOOBAHUSIMH TEXHUKH
0€30MacHOCTH U JIp .

[udpoas mabopaTopust MOITHOCTHIO MEHSAET METOAUKY H COJIEpKaHHUE IKCTIEPUMEHTANILHOM
NEATENbHOCTHU U PEIIaeT BhIIeNepeyrcieHHbIe mpooiaemsl. [IIMpokuii CieKTp JaT9nKoB

MMO3BOJIACT YUAIIUMCS 3HAKOMHUTLCA C ITapaMCTpaMu XUMHUYCCKOT'O IKCIICPUMCHTA HE TOJIBKO Ha
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KaueCTBEHHOM, HO M Ha KOJIUYeCTBEHHOM ypoBHe. Lludposas naboparopus mo3BosseT BeCTH
JJITENbHBIN SKCIIEPUMEHT JIAKE B OTCYTCTBUE IKCIIEPUMEHTATOPA, & YACTOTA UX U3MEPEHHI
HETO/BJIACTHA YEJIOBEYECKOMY BOCIIPUSATHIO.

B npomnecce GpopmupoBaHus SKCIEPUMEHTATBHBIX YMEHUH yUYSHUK 00y4yaeTcs MpeacTaBIsiTh
MH(OopMaIUIo 00 UCCIIE0BAHUY B UETHIPEX BUIAX:

B BepOaIbHOM: OTHCHIBATH IKCIIEPUMEHT, CO3J1aBaTh CIIOBECHYIO MOJIENh SKCTIIEPUMEHTA,
(UKCHpOBaTh BHUMAHUE HA U3MEPSEMBIX BEIMUMHAX, TEPMUHOJIOTHU;

B TAOJIMYHOM: 3aIIOJHATH TAOIUIBI JaHHBIX, JIEKAIIUX B OCHOBE NOCTPOEHUS TpahuKOB (IpH
3TOM Y yYallMXCsl BOSHUKAET IEPBUYHOE MPEICTABICHUE O MACIITA0aX BEJINYUH);

B rpauueckoM: CTpOUTh TpaMKH 110 TAOJUYHBIM JaHHBIM, YTO JAaET BO3MOXKHOCTh IIEPEX0/1a K
BBIIBUKEHMIO TUIIOTE3 O XapaKTepe 3aBUCUMOCTU MEX/y BeIMYMHAMU (TIPH 3TOM YUHTENb
MOKa3bIBAET MMPEUMYLIECTBO B BU3YAIU3ALMHI 3aBUCUMOCTEH MEXKTY BEJIM- YUHAMHU, HATJISIAHOCTD U
MHOTOMEPHOCTb); B BUJIE MATEMAaTUUECKUX YPABHEHUIL: 1aBaTh MaTEMaTHUECKOE OMUCAaHKE
B3aMMOCBSI3H BEJIMYHMH, MaTeEMaTHYECKOe 0000IIECHHE.

[Tepexop OT KakA0ro ATana npeACTaBaeHUs UHPOPMAIIMH 3aHUMAET JI0BOJIHO OOJBbILION
IpoMEXyTOK BpeMeHH. B 7—~8 kitaccax 3TOT npoiiecc He00X0AUM, HO B CTapIIMX Kilaccax
MOHO ObLIO ObI 3TO BpeMs OTPATUTh Ha peleHue 0oee BaxXHbIX 33/1a4. B 3ToM nnane uudposbie
7a00paTOpPUM CYIIECTBEHHO YKOHOMST BpeMsi. ITO BpeMsI MOKHO MOTpatuTh cornacHo GI'OC
Ha (OPMHUPOBAHUE UCCIIEAOBATENLCKUX YMEHUN YUaIXCsl, KOTOPbIE BHIPAXKatOTCs B
CIICIYIOIINX JECUCTBUSAX:

oTpejieNieHne TTPOOIEMBI;

MIOCTaHOBKA UCCIEIOBATENBCKON 3a/1auH;

IJIAHAPOBAHKE PEILEHUS 33/1auH;

NOCTPOEHUE MOJEIICH;

BBIJIBU)KEHHE THUIIOTES;

SKCIEPUMEHTAIbHAS TIPOBEPKA TUIIOTE3;

aHaJU3 JAHHBIX AKCIEPHMMEHTOB WM HAOIIOCHHUI;

(GopMynupoBaHUE BBHIBOJIOB.

HOCJ’IGILHHG rofibl y y4aluxcs Ha6J'IIOI[aeTC$I HHU3KasA MOTHMBALKMA U3YUYCHUA CCTCCTBCHHO-HAYYHBIX
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JUCUUIUIMH U KaK CJIEJCTBHE MaJICHUE KauecTBa 00pa30BaHuUs.

[ToctaBnsiembie B IIKOJIBI COBPEMEHHBIE CpeIcTBA 00yUeHHs, B paMKax MmpoekTa «Touka pocTay
CoJIepKaT KaK y»e XOpOIIo U3BECTHOE 000pY10BaHKE, TaK U NPUHIUITHAIBHO HOBOE. ITO IIU(PPOBbHIE
nabopaTopur U JaTIUKOBBIE CUCTEMBI. B 0CHOBY 00pa30oBaTenbHON MPOTrPaMMBbI 3a7I0KEHO
npruMeHeHue nupoBbIX Jaboparopuil. TemaTuka npeioKeHHBIX 3KCIEPUMEHTOB,
KOJIMYECTBEHHBIX OIBITOB COOTBETCTBYET CTPYKTYpe MPUMEPHO 00pa30BaTeNbHOM MPOrpaMMBbl 110
XUMUH, cofepxannto DenepanbHOro rocy1apcTBEHHOT0 oopa3oBarenbHoro ctangapra (OI'OC)
cpenHero (MoJHoro) oomero 0opa3oBaHy .

PaccmoTpenHbIe B 10COOHH OTBITHI POILIH MIUPOKYIO anpo0ainio. MHOTONEeTHS TPaKTHKA
UCIIOJIb30BAaHMsI XUMUYECKUX pubopoB, LIJI B mkose nokasana, 4To cOBpeMEHHbIE
TEXHUUYECKHE CPE/ICTBA 00YUEHHs HOBOTO OKOJIEHHS TO3BOJISAIOT 1OOMTHCS BHICOKOTO YPOBHS
yCBO- €HHUs y4eOHOro MaTeprana, yCTOHYMBOTrO pocTa MO3HABATEILHOTO HHTEPECa IIKOIbHUKOB, T .€
. IPEOJI0NIETh T€ MPOOIEMBI, 0 KOTOPBIX TAK MHOTO TOBOPSIT, KOTJa Pe4b 3aXOAUT O
COBPEMEHHOM IITKOJbHOM XHMHYECKOM 00pa30BaHUH .

JlanHOE MeTOIMYIECKOE TIOCOOHE aPECOBAHO YUUTENSIM XUMHH, KOTOPBIE PEaTn3yIoT
o0pa3oBaTesbHbIE MPOTPaMMBI C UCTIOIb30BaHUEM 000pynoBaHus « Touka pocTay.
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TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoanuectBo 1yacon
Ne HanmeHnoBaHue pa3iesioB u JyiekTpoHHBbIE (LM (PPOBHIE)
KoHnTpoabHbie IIpakTHyeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchl.
padoTsI padoTsI
Pa3nen 1. [lepBonavanbHble XUMHUYECKHE MOHSTHUS
Xumusi — BaXkHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK
' NPaKTUYECKOM AeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJioBeKa
19 BemecTBa u xumMmuueckue 15 1 bu6nmoreka [JOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20

Pa3nes 2. Baxueiilue npeacTaBuTe/ M HEOPraHMYeCKHUX BelIeCTB

51 Bozayx. Kucnopon. [lonsitue 5 bubmuorexa [JOK
00 okcumax https://m.edsoo.ru/7f41837¢
99 Bognopoa. ITonstue o kucmorax 8 1 bubnnorexka [JOK
U COJISIX https://m.edso0.ru/7f41837¢
53 Bona. PactBopsr. [lonstue 06 5 1 1 bubmuorexa [JOK
OCHOBaHUSAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCCBI 1 1 1 bubnmoreka [JOK
HEOPraHUYECKUX COSAMHCHU I https://m.edsoo.ru/7f41837c
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Hroro no pazneny 30

Pasznea 3. llepuoauveckuii 3axon u [lepuoagnueckasi cucrema xummnueckunx 1eMenToB /. U. MenneneeBa. CTpoeHue aToMoB.

Xumu4yeckas ¢cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE PC€aKIuU

[Tepuomuyeckuii 3aK0H U
[Tepuomuyeckas cucrema
3.1 XUMHYECKUX J1eMeHTOB J[. U. 7
Mennene-eBa. CTpoeHue
aTroma

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

XUMHYECKAA CBI3b.
3.2 OKUCIIUTENBHO- 8 1

BOCCTAHOBHUTCIIbHBIC pCAKITUN

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢c

Wtoro 1o pazien 15 bubnuorexa [JOK
pasieity https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubnunorexa [IOK

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

OBIIEE KOJIMYECTBO YACOB I10
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ITPOTPAMME
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9 KJZIACC
KounvecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne i/ P Konrpoanusie | IlpakTuuyeckue (mupp )
NpPOrpamMmbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYeCKHe peaKIMi
[loBTOpEeHME U yriaybieHue 3HaHUN bubnnorexa [HOK
11 5 1
OCHOBHBIX pa3JiesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [IOK
' peaxuuit https://m.edsoo.ru/7f41a636
13 DNEeKTPOUTHYECKAs TUCCOIHAITHS. 3 1 1 bubnuoreka [JOK
' XUMHYECKUE PEaKIui B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTaJsibl M MX COeTHHEHHS
91 OO1m1ast XapakTepUCTUKA XMMUYECKUX 4 1 bubnuorexa [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
, Oomas xapagcszpHcha X?}MI/I‘ICCK{/IX . BuGmorexa LIOK
' DICNCHTOB FPYIHHL. Lepan co https://m.edsoo.ru/7f41a636
COeTMHEHUS
| e |7 L B ox
. JE€MEHTOB V A-TpYIIIIBL. T, U UX
Py P https://m.edsoo.ru/7f41a636
COETMHEHUS
2.4 OO6mrast xapakTepUCTHKA XUMUIECKIX 8 1 2 bubmuoreka [IOK
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anemeHnToB [VA-rpynnel. Yriepon u
KPEMHUH U UX COEIMHEHUs

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

Htoro no pazgeny 25
Pa3zgen 3. Meraliibl M X COeTHMHEHUS
bubmuorexa [JOK
31 006 % 4
HIHE CBOHCTEA METAILIOB https://m.edsoo.ru/7f41a636
bubmuorexa [JOK
3.2 B i 16
KHENIIME MeTalUIbl ¥ UX COSIUHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus 4 oKpy:Kawias cpeaa
4.1 BemtectBa 1 MaTepHaibl B )KU3HU YETOBEKA 3 bubmorexa HOK
' t P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PeszepBHOe Bpemst 3 Bubmmorexa LIOK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI PAMME 68
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INOYPOYHOE IINTAHUPOBAHHME

TOUKA \!pocu

8 KUIACC
Ne KouuuecTso yacos Nara D1eKTPOHHBIE HU(PPOBLIE
i Tema ypoka KonTpoJsbHbIe IIpakTHyeckue o0pasoBaTe/ibHbIe
n/n Bcero HU3y4eHus
padoThbI padoThbI pecypchl, npuMeHeHne
o0opynoBanus Touku pocra
1 IIpenmer xumuu. Posb xumuu B 1 bu6mmoreka [IOK
JKH3HH YesioBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
5 IlonsTHEe 0 MeTO1aX MTO3HAHUS B 1 bu6mmoreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padota Ne 1 «IIpaBuna
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnmnorexa [JOK
obparreHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIoBaHEM» JlaTunk Temieparypbl
(TepMOTapHBIi), CIUPTOBKA
Yucrele BemecTBa 1 cMecH. CriocoObl bu6mmoreka [IOK
4 . 1
paszeneHus cMecei https://m.edsoo.ru/ff0d26ca
JlaTuuK 3eKTPONPOBOIHOCTH,
U(POBON MHKPOCKOTI
[IpakTrueckas pabora Ne 2
5 «lfaz eJICHUE cﬁeceﬁ (Ha mpuMepe 1 bubmmorexa LIOK
a (1 TIPTMEP https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOU COJIN)»
JlaTuuk TemIeparypbl
(TepMOTIapHBIiA), CIUPTOBKA
bubmuoreka [JOK
6 ATOMBI I MOJICKYJIBI 1
Y https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTBI. 3HAKU 1 bubnmoreka [JOK
(CHMBOJIBI) XUMUYECKHX DIIEMCHTOB https://m.edsoo.ru/ff0d2be8
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bubmuorexa [JOK

8 [IpocThie U COKHbBIE BEllleCTBa https://m.edsoo.ru/ff0d2a6e
[TpuGop A5t ONBITOB C
SJICKTPUYECKHUM TOKOM
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aK0oH OCTOSIHCTBA COCTaBa
BellecTB. XUMuueckas hopmyiia. bubnnoreka [JOK
10
BajieHTHOCTH AaTOMOB XUMHYECKUX https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
11 OtHoOcUTeNbHAs aTOMHAas Macca. bubmuorexa [JOK
OTtHoOcuTENbHAS MOJIEKYIISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 70151 XUMHUYECKOTO bu6mmoreka [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonmnuectBo BemecTBa. Mok, bu6nmoreka [JOK
Momnspnas macca https://m.edsoo.ru/ff0d5230
14 Ddusnyeckrue 1 XUMHUYECKHUE IBICHUS. bu6nmoreka [JOK
XuMHYecKas peakiius https://m.edsoo.ru/ff0d37fa
JlaTunk Temmeparypsl
TUIATHHOBBIH
15 [Ipu3Hakuy 1 ycoBus IPOTEKAHUS bubnuoreka [IOK
XHUMHYECKUX PeaKiui https://m.edsoo.ru/ff0d3a16
JlaTunk Temmeparypsl
TUIATHHOBBIH
16 3aK0H COXpaHEHUSI MACChI BEIIECTB. bubnuotexa [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Becrul JJICKTPOHHBIC
Brrunciienns KoamyecTBa, MacChl BuGmorexa LIOK
17 BEIIIECTBA 0 YPaBHEHUSIM

XUMHYECKUX PEaKIui

https://m.edsoo.ru/ff0d5708
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Knaccudukanust XuMuaeckux

18 eaKuui (coequHe a3II0Ke Bubmiorexa LIOK
ui WHCHUS, PA3JIOKCHHUS
beakdl A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIH-
19 SHIUKJIONEIUCT 0606yq CHUE U bubmmorexa LIOK
a ARET- n https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3AIHsI 3HAHHHA
20 KonTtponsnast padora Nel mo teme bubnuorexa [IOK
«BelecTBa 1 XUMHUECKUE PEAKIIU https://m.edsoo.ru/ff0d4290
B — .C
1 ;);nya KCZRSLOF%OBB eoce;raB bubnnoreka [JOK
B . Kucn — JJIEMEHT U
AR POz https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
[Tpubop amns onpeneneHus co-
CTaBa BO3/yxa
® o
» TIZ%OCK;& I/GI: :I/IMI/I‘-I(G;CKIZG ;}BOI/ICTBa Butmorexa LOK
KHCTT KIIUW OKHUCJICHUS,
poa H https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 oxcumax
[Tpubop amns onpenenenHus co-
cTaBa BO3/yxa
CrniocoOsI nostyue ciopozaa
23 H;SO aTIZ)I HH:II I}/,an H;;BT:IHZHI;){OJZTI]: bubmmorexa LIOK
paTopuH 1 1p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TenoBoit 3 pexT xumuueckon
24 peaKLuunu, IOHATHE O bubnuorexa [JOK
TEPMOXHMHUYECKOM ypaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
Y DHJIOTEPMUYECKHIX PEaKIUsIX
To o (He 0 €TaH).
MIUBO (HE(Th, YroJib U METaH) BuGmorexa LOK
25 3arpsi3HeHue BO3/1yXa, CIIOCOOBI €ro

MPEIOTBPALICHUS

https://m.edsoo.ru/ff0d4c4a
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[Tpaktrueckas padora Ne 3 o Teme

26 «Ilonmydenne u cooupanue bubamorexa IOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3yYEHHUE €T0 CBOMCTBY
[Tpubop auist onpeneneHus co-
CTaBa BO3/yxa
27 Bomopon — a5eMeHT u nmpoctoe bu6nmoreka [IOK
BelecTBo. Haxoxienue B mpupose https://m.edsoo.ru/ff0d4dd0
28 du3nyecKue 1 XUMUYECKHUE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [IpuMeHenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIOTAX M COJAX bubmmorexa LHOK
https://m.edsoo.ru/ff0d50d2
30 CniocoObI momy4eHus BOAOPOIa B bubnnoreka [JOK
JTaboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 1o Teme
31 «ﬁonyquHe " Eo6npaHHe BOZOpOJA Bubamorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €r0 CBONCTBY
[Tpubop amns onpeneneHus co-
CTaBa BO3yXa
3 MounspHblii 00b€M ra3oB. 3aKOH bubnnoreka [JOK
ABorajpo https://m.edsoo.ru/ff0d542e
Boruucnenuss o0beéMa, KOJIMYECTBA
33 BEIIIECTBA Ta3a 1o er(; W3BECTHOMY Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIECTBA UK 00BEMY
Brrancinenus 005EMOB Ta30B 110
34 YPaBHEHHUIO pEaKuy Ha OCHOBE bubmorexa IOK
. . https://m.edsoo.ru/ff0d5708
3aKOHA 0OBEMHBIX OTHOIIICHUH Ta30B
35 ®duU3NYeCcKue U XUMUUYECKHUE CBOMCTBA bubmuoreka [JOK

BOJBI

https://m.edsoo.ru/ff0d587a
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36 Cocras ocaoBanuid. [Tonsitue 00 bubnmoreka [JOK
UHIUKATOpaXx https://m.edsoo.ru/ff0d59e2

37 Bopna xak pacTBopuTE®. bubmmoreka [JOK
HacpltieHHbIe U HEHACHIIIICHHBIE https://m.edsoo.ru/ff0d5b40
pacTtBOpbl. MaccoBast 10J1s BEIIECTBA [TpuGop aJist OMBITOB C 3JEK-
B pacTBOpe TPUYECKUAM TOKOM
[IpakTuueckas padora Ne 5 o teme

38 «lIpuroroBneHune pacTBOPOB C bubnnoreka [JOK
OIpeIEIEHHOM MacCOBO# T0IIei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEILIECTBA» JlaTuuk Temmepa- Typhl

INIaTUHOBBIN

39 Kontponbnas pabota Ne2 o teme bubnuotexa [JOK
«Kucnopoz. Bogopon. Boga» https://m.edsoo.ru/ff0d6342

40 Oxkcupsl: cocTaB, KJIacCu(PHUKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenune u XUMHUYECKHE CBOMCTBA

41 I(I/?CJ'I}::HH; OCHOBH:DC( u o Bubmiorexa LIOK

’ https://m.edsoo.ru/ff0d664e

aM(}OTepHBIX OKCHIOB

42 OcHoBaHHsI: COCTaB, KIIacCUPUKALIUS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonyueHnne u XMMHUYECKUE CBOKMCTBA bubnuoreka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, knaccuduxarnus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2

45 [TonyueHne u XMMHUYECKUE CBOKWCTBA bubnuoreka [IOK

KHUCJIOT

https://m.edsoo.ru/ff0dfee?
Jlatumk pH, no3aTop 00bEMa KU -
KOCTH, OFOpETKa, TaTYHK TeMIIepa-
TYpPbIL HHaTHHOBBIﬁ, JaTYUK JaB-
JICHHUS, MarHuTHas MEIIaJika
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Conu (cpennue): HOMEHKIATypa,

46 5 bu6mmoreka [IOK
CIIOCOOBI MOJTYUEHUS, XUMHUECKUE
N v https://m.edsoo.ru/00ad9474
CBOICTBA <
Jlatuuk pH, no3arop 00bEma xu-
KOCTH, OFOpETKa, TAaTIHK TEMITepa-
TYpBI HHaTHHOBBIﬁ, JATYHK OaB-
JICHH, MarHuTHas McllaJika
[TpakTuueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIbHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHMIT JlaT4uk onTUYECKOM TIIOTHOCTH
['eHeTnyeckas cBsI3b MEX
48 ad bubmuorexa [JOK
KJIACCAMH HEOPTAHUYICCKUX
. p https://m.edsoo.ru/00ad9a50
COeIMHEHU N
49 O00011eHNE U CUCTEMATHU3AIINAA bu6mmorexa [IOK
3HaHUH https://m.edsoo.ru/00ad9ch2
Kontponbnas padota Ne3 no teme
50 "0 P P bubmnoreka [IOK
CHOBHBIE KJIACChI HEOPTaHUYECKIX
. P https://m.edsoo.ru/00ad9ela
COeIMHEHUN
[TepBBIe TOMBITKA KIIACCH(PUKAITAN
61 p ﬁ ! Bubmorexa [TOK
XUMHUYECKHX 371eMeHTOB. [loHsTHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMEHTOB
[lepronnueckuii 3aKOH U
59 Ilepnonnueckas cucrema bubnuorexa [IOK
XUMHYECKHX dteMeHToB 1. 1. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuoas TITIBI, TIOJ TIBI Bubmmorexa LIOK
P > TPYIIIEL TOATPYH https://m.edsoo.ru/00ada52c
54 Ctpoenue atoMoB. CocTaB aTOMHBIX bubnmuorexa [JOK

anep. N3oTomsl

https://m.edsoo.ru/00ada342



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

TOUKA \!pocm

CTpoeHue AIIEKTPOHHBIX 000I0UEK

bubmuorexa [JOK

5 aTOMOB 3j1eMeHTOB [leproarueckoi https://m.edsoo.ru/00ada6bc
cuctemsl J[. V1. MenaeneeBa
XapakTepucTuKa XMMUIECKOTO
56 3JIEMEHTA MO0 €ro IOJ0KESHHUIO B bu6mmoreka [IOK
[epuoaunueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuonnyeckoro 3akoHa
57 JUIS Pa3BUTHS HAYKU U NPAKTUKU. [1. bubnnoreka [JOK
W. MenieneeB — yuCHBIi, MeAaror u https://m.edsoo.ru/00ada96e
rpaXXTaHUH
DIEeKTPOOTPUIIATETLHOCTH AaTOMOB bubnuotexa [JOK
58
XUMHYECKHX 3JIEMECHTOB https://m.edsoo.ru/00adaab8
Jat4uk TemnepaTypsl IJIATHHO-
BBIi, JaTYUK TEMIIEPATYPbI
TepMONIapHbII
bu6mmoreka [JOK
> Hommast ximvirieckas cesse https://m.edsoo.ru/00adac34
60 KoBanenTHast nonsipHas XuMudeckas bubnuorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTnas HenomsipHas bubnuoreka [IOK
XUMHUYECKast CBS3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (Creneith, OKTCICHI https://m.edsoo.ru/00adae28
63 OKHCIUTENIbHO-BOCCTAHOBUTENLHBIC bubnmoreka [JOK
peaknuu https://m.edsoo.ru/00adb076
64 OKHUCIUTENN U BOCCTAHOBUTEITH bubmmorexa [OK
https://m.edso0.ru/00adb076
65 KonTtponsHas padora Ne4 mo teme bubnmoreka [IOK



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

TOUKA \!pocu

«Ctpoenue atoma. XuMHUECKast
CBSI3b»

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

66 Peseprublit ypok. O6o01menue u 1 bubmumorexa [IOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/00adb33c
67 PeseprHblit ypok. O600mmenue u 1 bubnnorexa [HOK
CHUCTEMAaTH3aIMs 3HAHHHA https://m.edsoo.ru/00ad9cb?2
68 PeseprHblit ypok. O6o0menue u 1 bubnnorexa [HOK
CHCTEMATU3ALMS 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

[NPOIT'PAMME
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9 KJIACC
N KounvecTBO 9acoB Tara JIeKTPOHHBbIE IU(PPOBBIE
0 T
Tema ypoka KonTpouabnsie | IlpakTuyeckue o0pa3oBaTejibHbIE
n/n Bcero U3y4YeHUH
padoThbI padoThI pecypchl, npuMeHeHue
odopynoBanus Touku pocta
Ilepnonnueckuil 3aK0H.
[lepuonuueckas cucrema bubmmorexa [JOK
1 1
XUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
2 . P 1 bubmuoreka [{OK
CBOMCTB XUMHUYECKHUX DJIEMEHTOB
. https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOOB
3 Knaccudukanms u HomeHkiIatypa 1 bubmuoreka [IOK
HEOPTraHUYECKUX BEIICCTB https://m.edsoo.ru/00adb7e2
4 Bunn xuMu4eckon CBA3U U THUIIEI 1 bubmmoteka IIOK
KPHCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonrtponsHast pabora Nel o teme
5 «[ToBTOpEHUE U yruybaeHue 1 1
3HAHUI OCHOBHBIX Pa3JIeJIoOB Kypca
8 Kkiacca»
5 Knaccudukamnms xumMuaeckux 1 bubnuotexa [JOK
PEaKIMii 10 pa3TUYHBIM ITPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUUYECKOU
P bubnunoreka LIOK
7 peakuuu. [IoHsATHE O TOMOTEHHBIX U 1

IreTCPOrCHHBIX pCAKIUAX

https://m.edsoo.ru/00adbe9a
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TOUKA \!pocu

IloHsTHE 0 XUMHUYECKOM
PaBHOBCCHUU. q)aKTOpr, BIIMAOIIUC

bubnunorexa LIOK

8 Ha CKOPOCTbh XUMHUYECKON PEaKIINH
P P https://m.edsoo.ru/00adc28c
1 TTOJI0KEHUE XUMHIECKOTO
paBHOBECUA ITpubop A WILTIOCTPALH
3aBHCHMOCTH CKOPOCTH
XUMUYECKOHN peaKkluy OT
YCIIOBUI
9 OKHCIUTEIILHO- bubnnorexa [{OK
BOCCTaHOBHTEIIbHBIC PEAKIHH https://m.edsoo.ru/00adcade
JlaTuuk TemnepaTypbl IIATHHOBbIN
Teopust 2NEKTPOIUTHUECKOMN
10 p P C 5 bubmuoreka [{OK
nucconnanuy. CUIIbHBIC B clTa0ble
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
JlaT4uk 351eKTpOnpOBOHOCTH
11 o e VDaBHe U bubmuoreka [{OK
HHBI BHCHUS peaKIuii
P P https://m.eds00.ru/00add448
XUMUYECKHE CBOMCTBA KUCIOT U
OCHOBAHMH B CBETE MPECTABICHUI bubmmoreka [JOK
12 .
00 DJEKTPOIIUTHUECKON https://m.edsoo.ru/00add5d8
JUCCo Al JaT4uk 3eKTponpoBOAHOCTH
XUMUYECKHE CBOMCTBA COJIEH B
13 4 o6 bubmuorexa [IOK
CBETE MPEICTABIECHUN O
P § https://m.eds00.ru/00addgb2
BJIEKTPOIUTAYECKOMN TUCCOUALITT
. bubmuotexa [JOK
14 [TonsTHe o ruaponU3e conei a

https://m.edsoo.ru/00add9d4
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15 O060011IeHNEe U CHCTeMaTH3aHs bubnuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
16 [TpakTrueckas padora Ne 1. bubmmoreka [JOK
«Penienne sxcrepuMEeHTATBHBIX https://m.edsoo.ru/00addbfa
3a/1a4»
KonTponbnas pabota Ne2 o teme
17 «DNEKTPOIUTHYECKAS bubnnorexa [JOK
aucconuanus. XuMU4eCcKue https://m.edsoo.ru/00addecO
peaKiuu B pacTBOPax»
06 .
. . ias xapaKTeplfcha raJloreHoB Bunorexa LIOK
MMUYECKHE CBOICTBA Ha MpUMeEpe
puMep https://m.edsoo.ru/00addfe2
XJIopa
ATITIapart AJs IpOBeJeHHS
xuMHU9Ieckux mporeccoB (AIIXP)
X .C
o JIOPOBOJOPOA ¢ OJIsiHAsl KUCTIOTA, Butmiorexa 1IOK
XUMHUYECKHE CBOICTBA, MOyUYEeHU
PUITHC CROHUTRA, HOMyALHHC, https://m.edsoo.ru/00ade104
MIPUMCHEHHE
[TpakTrueckas padota Ne 2 mo Teme
2 11]’0 . cop i Bu6miorexa [TOK
«ITomydeHne CONMTHON KUCIOTHI
YHCHHE SO ’ https://m.edso00.ru/00ade348
M3y4YEHUE €€ CBOMCTB»
AnnapaT JJI IPOBCACHUA
xuMugeckux mporeccoB (AIIXP),
HaT'{I/IK XJIOpua- MOHOB
Beruncnenus mo ypaBHEHUAM
’ ypas Bu6miorexa [TOK
XUMHYECKHUX PEAKIU, €CIIA ONH
peardl A https://m.eds00.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE
99 OO01mas xapaKTepUCTHKA YIIEMEHTOB bubnmoreka [JOK

VIA-rpynisl

https://m.edsoo.ru/00ade64a
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AnnoTponHbie MOAU(DUKAIIIH CePBI.

Haxoxnenue cepsl u e¢

bub6nmoreka [IOK

23
COCJIMHEHUI B IPUPO/IC. https://m.edsoo.ru/00ade64a
XUMHYECKHE CBOMCTBA CEPBI
CepoBoaopo/i, CTpOCHHE, bubmmoreka [JOK
24
(busnvecKre U XUMUYECKHE https://m.edsoo.ru/00ade802
CBOﬁCTBa AHHapaT JJIA TIPOBEACHUA
xuMHueckux peaxuii (AIIXP),
MpUOOP TS ITOTYIEHUS Ta30B WIIN
anmapat Kunna
Oxkcuapl ceprl. CepHasi KUCIIOTA,
o5 o ARLEep P bubnuorexa [IOK
U3UYECKUE U XUMUYECKUE
. https://m.edsoo.ru/00adea28
CBOWCTBA, IPUMEHEHUE
ATITIapart AJs IpoBeJeHHS
xuMmdeckux peakuuii (AITXP)
XHWMHYECKUE PEAKIINH, JIEKAIIHE B
OCHOBE IMPOMBIIIJIEHHOTO crocoba
26 IIOJIyYEHUSI CEPHOU KUCIIOTHI. bu6muoreka [IOK
XUMHUYECKOE 3arpsa3HEeHNe https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COEAUHEHUSIMHU CEPBI
97 Brruucnenue maccoBoi 10au bubmuoreka [{OK
BBIXOJIa IPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO011ast XapaKTepUCTHKA FIIEMEHTOB
VA-rpymmsl. A3or,
Py bubnuotexa [JOK
28 pacrpoCcTpaHEeHUE B IIPUPOJIE,

¢busnyeckre 1 XUMHUECKUE
CBOMCTBA

https://m.edsoo.ru/00adeeab
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TOUKA \!pocu

AMMHaK, ero Gpu3nvecKue u

29 cCKIE CBO erite bub6nmoreka [IOK
XUMHUYECKHUE CBOMCTBA, TOJTYYCHH
> HOIYH https://m.edsoo.ru/00adf004
Y IPUMEHEHHUE
AnnapaT JJI IPOBCACHUA
XIUMAIecKuX peakiuit (AIIXP)
IIpakTuueckas padora Ne 3 o Teme
30 «l?lon eHHe alvlleHaKa HU3yYCHHUE bubmiorexa LIOK
Y > YA https://m.edsoo.ru/00adf180
€ro CBOMCTBY
JlaT4rK 31eKTpOIPOBOAHOCTH
31 A30OTHAas KHCIIOTa, €¢ PU3NICCKUE U bubnunoreka LIOK
XUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
JlaTunk HUTpaT- HOHOB
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHMS B KQUECTBE MUHEPAJTbHBIX
32 oOpeHuii. XUMHYECKOE ’ bubmmorexa LTOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroLIEeH Cpeibl
COCAMHEHHUSAMH a30Ta
®ocdop. Okc ocdopa (V
33 (bocg)op a | H(il g) a (1()1) p3 (ec): ’ e bubamorexa LIOK
Has KUCJI0Ta, (PU3NISCKUE U
p ¢ https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTyYEHUE
Ucnons3oBanue pocharos B
34 Ka4eCTBE MUHEPaIbHBIX bu6muoreka [IOK
ynoOpeHuit. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
MPUPOAHOH cpenbl hochaTamu
VYraepon, pacnpocTpaHeHUE B
PO, pactpoctp bu6muorexa IIOK
35 npupoe, pu3ndeckue u

XUMHYECKUE CBOUCTBA

https://m.edsoo.ru/00adfd9c
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Oxkcupl yriepoa, ux Gu3nIecKue
U XUMHUYECKUE CBOUCTBA.

36 3 5 bub6nmoreka [IOK
KOJIOTMYECKHE IPOOJIEMBL,
p https://m.edsoo.ru/00adfebe
CBSI3aHHBIC C OKCHJIOM yTJIepoJia
(V)
37 VYronpHas KHUCI0Ta U €€ COIU bubmorexa HOK
https://m.edsoo.ru/00ae006¢
IIpakTuueckas padora Ne 4 o reme
38 "TII) P bubnunorexa [IOK
OJIYYEHHE YIVIEKHUCIIOrO Tra3a.
i r https://m.edsoo.ru/00ae027e
KauectBennas peakuus Ha
" /laT4nK 2JIeKTPONPOBOIHOCTH,
KapOoHaT-HoH MarHUTHas MeIaika, Ipruoop A
HOHy‘-ICHI/IH Tra30B UJIN annapaT
Kurmma
[1epBoHavanLHLIE TOHATHS 00
39 P bubnuoreka [{OK
OpraHMYeCKUX BEIECTBAaX KaK O
p B https://m.edsoo.ru/00ae054e
COEIMHEHMSX YIiiepoJia
40 KpeMunii u ero coetMHeHns bubmorexa LHOK
p A https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
Pemenue sxcriepuMeHTanbHbIX bubnuotexa [JOK
41 .
3aa4 1o reMe «BaxHelme https://m.edsoo.ru/00ae0bf2
HEMETAJJIbl U UX COETUHEHUI»
KourpomnsHaas padora Ne3 o teme
P . P but6mmoreka [IOK
42 «Baxuennme HeMeTaIbl U UX

COCIAUHCHUA»

https://m.edsoo.ru/00ae0el8
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OO6m1as XxapakTeprucTruKa
XUMHUYECKUX IIIEMEHTOB —
MeTaJUIOB. MeTajuinueckas CBSI3h U

bu6nmoreka [IOK

3 METaJIMYeCKast KPUCTAJUINICCKast https://m.edsoo.ru/00ae103e
pemieTka. Pu3nyuecKue CBOMCTBa
METaJIJIOB
XUMHUYECKHE CBOMCTBA METAILIIOB.
44 DNEKTPOXUMHUECKUN Psijt bubamorexa LIOK
. https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OIIMe CrIoCcOoObI MOTYYCHUS
45 h(zeTI:JIJIOB. CnnaBbl. B}I/:II‘II/ICJ'IGHI/IH bubmorexa LIOK
https://m.edsoo.ru/00ae1156
110 YPaBHEHUSIM XUMHYECKUX
peakiuii, €CIu OIMH U3 PEareHTOB
COJIEPKUT MPUMECH
46 [ToHsiTHE O KOPPO3UU METAIIIOB bubmorexa LIOK
https://m.edsoo.ru/00ae1278
bu6nunorexa LIOK
4 Ienottbie MeTaTE! https://m.edsoo.ru/00ae14b2
48 Oxkcubl ¥ THAPOKCU]IBI HATPUS U bubnmnoreka [JOK
KaJust https://m.edsoo.ru/00ae14b2
49 [IlenouHo3eMenbHbIE METATIIBI — bubnmnoreka [JOK
KaJIbIIMH U MarHUU https://m.edsoo.ru/00ae15e8
50 Baxuelinme coeTMHEHNS KLU bubmorexa LOK
https://m.edsoo.ru/00ae15e8
51 O06001IeHre U CHCTeMaTH3aIIHs
3HAHUHU
59 JKEcTKOCTh BOJIBI M CIIOCOOKI €€ bubnunoreka LIOK

yCTpaHEHUs

https://m.edsoo0.ru/00ae1886
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[TpakTuyeckas padora Ne 6 mo reme

53 "YKecTKOCTh BOJBI 1 METOIEI €€ bubmmorexa LIOK
| https://m.edsoo.ru/00aelae8
YCTpaHeHI/Iﬂ I[aT‘II/IK JaBJICHUA
. bubnuoreka [IOK
>4 ATIOMHHI https://m.edsoo.ru/00aelc64
AmMdoTepHbIe CBOHCTBA OKCHIA U bubnnorexa [JOK
55
THAPOKCHIA https://m.edsoo.ru/00aelc64
56 Kenezo bubmmoreka [JOK
https://m.edsoo.ru/00ae1d86
57 Oxcupl, THAPOKCHUIBI M COTTU bubmmoteka IIOK
xene3a (II) u xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O06001IeHre U cUCTeMaTH3aIUS
3HAHUHT
[IpakTnueckas padora Ne 7.
59 Pemrenne sxcniepuMeHTanbHBIX bubmmnoreka HOK
3aj1a4 110 TeMe «Baxxueitmme https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COSTUHEHUS
Brruncnenus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIIHiA, €CIIA OJINH
W3 pEareHTOB JIaH B H30BITKE W bubnuoteka [JOK
60
COJICPYKUT MPUMECH. BrruncieHus https://m.edsoo.ru/00ae1750
MacCOBOM JOJH BBIXOJIa MPOTYKTa
peaxiuu
61 O0001IeHNE U CUCTEMATHU3AIIHS
3HAaHUH
Kontponbnas padota Ne4 mo teme
62 «BaxuHenme MeTaubl U X

COCIAUHCHUA»
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63 BemectBa u Mmarepuassl B 1 Bu6mmoteka [JOK
[MOBCETHEBHOM KU3HU YEIIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsI3HEHNE 1 Bu6muotexa [JOK
OKpYKaIoIeH cpeJibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perennn 1 bubnuoreka [JOK
IKOJIOTMYECKUX MPOOIeM https://m.edsoo.ru/00ae4270
PesepBHblit ypok. O60011eHNE U bu6nmorexa LIOK
66 . 1
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011€HNE U 1 bu6nmorexa LIOK
CHCTEMATHU3ALINS 3HAHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eHNE U 1 bu6nmorexa LIOK
CHCTEMATH3aLAs 3HAHWI https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO HACOB I1O 68
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJBHOI'O
IMPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH UHTEPHET
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