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HOACHUTEJBHASA 3AIINCKA

[Tporpamma 1o XMMUM Ha YPOBHE OCHOBHOT'O 00111eT0 00pa30BaHUs COCTABJICHA Ha
OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOEHUSI OCHOBHOI 00pa30BaTeIbHON MPOTrpaMMBI
OCHOBHOTO 00111er0 006pazoBanus, nmpeacTaBieHHbIXx B PI'OC OO0, a Takke Ha OCHOBE
benepanbHoit paboyeil mporpaMMbl BOCIUTAHUS U ¢ YYETOM KOHIICTIIIMY TIPETOJaBaH s
yuebHOro mpenMera «XuMus» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
denepanum.

[Iporpamma o xuMuu JaET MpeICTaBICHUE O MEJIsIX, OOLIEH CTpaTeruu oOy4eHus,
BOCIIUTAHUSI W  Pa3BUTUA  OOYYAIOIIUMXCS  CpEICTBAMH  Yy4eOHOro  MpeaMmeTa,
yCTaHaBJIMBAET  00s3aTeIbHOE  MPEIMETHOE  COAEp)KaHUE,  MPEeIyCMaTPUBACT
pacrpeneneHie ero Mo KijaccaM M CTPYKTYpUpPOBaHHME IO paszjieiaM U TeMam
porpaMmbl MO  XMMHH, ONpEACNSIeT  KOJWYECTBEHHbIE W KAYECTBEHHBIC
XapaKTEpUCTHKU COAEPKaHUsl, PEKOMEHAYEMYIO TTOCIEA0BATEIbHOCTh N3YUEHHS] XUMUU
C Y4€TOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKU y4eOHOTO MpoIiecca,
BO3PACTHBIX OCOOEHHOCTEH OOY4YaroUIUXCs, ONpeessieT BO3MOMXHOCTH MpeaMeTa JJis
peanuzanuu TpeOOBaHMM K pe3yibTaTaM OCBOEHHS OCHOBHOM 00pa30BaTelIbHOU
IporpaMmbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHusA, a Takke TpeOoBaHUU K
pe3ynbTaTaM OOydYeHUs XUMUK Ha YPOBHE IIeJIeM H3y4YeHUs MpeJAMeTa U OCHOBHBIX
BUJIOB y4€OHO-TT03HABATEILHON JACATEILHOCTH 00YJaIOIIerocs 0 OCBOCHHUIO YU4eOHOTO
COJICp>KaHMUs.

3HaHWE XUMHUM CIYXXUT OCHOBOM [Jii  (POpMHUpPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocs, ero MnpejCcTaBiIeHUN O MaTepuaIbHOM €IMHCTBE MHPA, BAXKHYIO POJIb
UrparoT GopMHUpyeMbIe XUMUEH MPEACTaBICHUS O B3aUMOIPEBPAIICHUIX SHEPTHH U 00
ABOJIIOIIMM BEIIECTB B MPUPOJIE, O MYTAX PEIICHUS TJI00aTbHBIX MPOOJIeM YCTONYMBOIO
pPa3BUTHUSL YEJIOBEYECTBA — CBHIPHEBOW, DHEPrETUUYECKOM, MUIIEBOM W 3KOJIOTHYECKOU
0€30IacHOCTH, MPOOJIEM 3IPaBOOXPAHECHMUSI.

N3yuyenne xumunn:

CIIOCOOCTBYET peaM3aiii BO3MOXKHOCTEH JIsl caMOpas3BUTHS U (HOPMHUPOBAHUS
KYJBTYPBI IMYHOCTH, €€ 0011e U PYHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJIaJL B (POPMHUPOBAHHWE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi,  HaBBIKOB  HMX  CAMOCTOSITEIbHOW  y4eOHOW  J1eATeNbHOCTH,
OKCIIEPUMEHTAILHBIX M  HWCCJIEAOBATEIbCKMX YMEHHM, HEOOXOJMMBIX KaKk B
MMOBCETHEBHOM XKM3HU, TaK U B MTPOPECCUOHAILHOM JCSITEIBHOCTH;

3HAKOMHUT €O CHelu(PUKOW HaydHOTO MBIIUICHHS, 3aKJIaJIbIBA€T OCHOBBI
IIEJIOCTHOTO B3IJIsSIa Ha €AMHCTBO MPHUPOJBI M YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
sTanom B (OpMHUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;
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CrocoOCTBYET (OPMUPOBAHUIO I[IEHHOCTHOIO OTHOIIEHHS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B JKOJIOTHYECKOE
00pa3oBaHUE 00YYAIOITUXCHI.

JlanHple HampaBieHHss B OOYYEHHHM XHUMHUU OOECIEUMBAIOTCS —CHEU(pUKON
coliepKaHusl yueOHOTO IIPeIMETa, KOTOPBIN SBIJISAETCS MEeIarornyecku alaliTHpOBaHHBIM
oTpakeHueM 0a30BOI HAYKW XUMHH HA ONPEICTIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumum Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMsS OPHUEHTHUPOBAH Ha
OCBOEHHE OOY4YalOlUMHCS CHCTEMBbI TEPBOHAYAIBHBIX TMOHATHUM XUMHUHU, OCHOB
HEOPraHUYECKOM XMMHHU U HEKOTOPBIX OTAECIbHBIX 3HAYMMBIX MOHSITUN OPraHUYECKOU
XUMUHU.

CTpykTypa coJepKaHusi TpOorpaMmbl MO XUMHHM CGHOPMHUPOBAHA Ha OCHOBE
CUCTEMHOr0 Ioaxojga K e€ wn3ydeHuro. Coaep:KaHWe CKIAJIBIBAETCS W3 CUCTEMBI
MOHATUA O XUMHYECKOM DJIEMEHTE M BEIIECTBE W CUCTEMBI MOHATHH O XMUMHUYECKOU
peakiuu. O0e OSTH  CHUCTEMBbI CTPYKTYPHO OpPraHU30BaHbl 10  MPUHIIUILY
IIOCJICIOBATEIILHOIO PAa3BUTHUsI 3HAHUW HA OCHOBE TEOPETUYECKHUX IPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepunonnueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMA U XUMHUYECKOMN CBSI3H;

— IpeJICTaBICHUN 00 IIEKTPOJIUTUYECKOMN AUCCOLUAIINY BEIIECTB B pacTBOpaXx.

Teopernueckue 3HaHUSL PACCMATPUBAIOTCA HA OCHOBE SMIIMPUUYECKHU MOJYYEHHBIX
U OCMBICIICHHBIX (DaKTOB, PAa3BUBAIOTCS TMOCJIEAOBATEILHO OT OJHOIO YPOBHS K
JIPYroMy, BBITIOHSSA (PYHKIIMU OOBSICHEHUS] U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U
BO3MOXXHOCTEMN ITPAKTUYECKOTO MPUMEHEHUS U MOJIYYEHHS U3y4aeMbIX BELIECTB.

OcBoeHue mporpaMMsbl MO0 XUMHUHU CIIOCOOCTBYET (hOPMHUPOBAHUIO TPE/ICTABICHUS
0 XMMHWYECKOW COCTABJISIONIEW HAy4YHOW KapTUHBI MHpPA B JIOTHKE €€ CUCTEMHOU
MPUPOJBI, LIEHHOCTHOIO OTHOILICHUS K HAayYHOMY 3HAHUIO M METOJAaM MO3HAHUS B
Hayke. M3ydeHne XMMHUM MPOUCXOJUT C MPHUBJICYCHUEM 3HAHUN U3 PAHEE M3YUYEHHBIX
y4eOHbIX mpenMeToB: «Okpyxaromuid Mupy», «buonorusi. 5—7 knacce» u «dusmka. 7
KJIACC».

[Ipy M3yyeHUM XMMHUHU MPOUCXOAUT (POPMUPOBAHUE 3HAHMM OCHOB XMMHYECKOU
HayKW Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW eSITeIbHOCTH
YeJIOBeKa M KaK OJHOTO W3 KOMIIOHGHTOB MHPOBOM KyJIbTYphl. 3amada y4deOHOTO
MpeaMeTa COCTOUT B (DOPMHUPOBAHUM CUCTEMBI XMMHUYECKUX 3HAHMN — BaKHEHIIHMX
(dakToB, MOHATHN, 3aKOHOB W TEOPETHUECKHUX TIOJOKEHUN, TOCTYITHBIX 0000IIeHNN
MHUPOBO33PEHYECKOTO XapaKTepa, si3blka HAyKW, B MPHUOOMICHUH K HAYYHBIM METOAam
MO3HAHUSI TMPU M3YYEHUU BEUIECTB UM XUMHUECKUX peakiui, B (HOPMUpPOBAHUH U
Pa3BUTHHM TIO3HABATENLHBIX YMEHHA M WX MPUMEHEHHH B y4€OHO-TTO3HABATEIHLHON U
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y4eOHO-UCCIIEIOBATENbCKON  NI€SITEIbHOCTH,  OCBOGHHUM  IIPaBUII 6e3011aCHOr0
oOparieHus ¢ BEIeCTBaMHU B TIOBCEAHEBHOM JKU3HU.

[Ipy w3ydeHMM XWMHH Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS BaXHOE
3HAYCHHE MMPUOOPENH TaKue IeNH, KaK:

— (GOpMHpOBaHHE WHTCIUICKTyaJIbHO Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJAHHYECTBY, CAMOCTOSTEIHPHOMY TMPUHATHIO PEIICHUM,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh 00y4YEHHUS HAa CHCTEMATHUECKOE MPHOOIICHUE 00yJatOIMUXCs K
CaMOCTOSTEIILHON TIO3HABATEIBHOW JEATEILHOCTH, HAyYHBIM METOJAaM IIO3HAHWS,
(bOopMUPYIOITUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— ofecrnieyeHre YCIOBHM, CIIOCOOCTBYIOIIUX MPUOOPETECHHIO OO0YYaIOUTUMUCS
OTbITa PA3HOOOPA3HON JIESITEIbHOCTH, TO3HAHUS M CAMOIIO3HAHUS, KIIOYEBBIX HABBIKOB
(KJTIOYEBBIX KOMIETEHIIMI), HMMEIONINX YHUBEPCAIbHOE 3HAYCHHE ISl Pa3IUUYHbIX
BUJIOB JCSITEIBHOCTH;

—  ¢opmupoBanue oOmed  GYHKIMOHATBHOM M €CTeCTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHHUI OOBSICHATH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa, UCTIOJIb3Yys 3HAHUS ¥ OIBIT, MOJYICHHBIC MMPU W3YUCHUU XUMUHU, TPUMEHATh UX
P peIIeHUH TTPOOJIEM B TIOBCETHEBHOM KU3HU M TPYIOBOH ACSITEIBHOCTH;

— ¢QopMupoBaHue y 0OYyJarONIUXCsl TYMAaHUCTHYCCKUX OTHOIICHWH, TTOHHMMaHUS
IICHHOCTH XWUMHWYCCKUX 3HAHWUH JUIsI BBIPAOOTKHA DKOJIOTHYECKH IEJIeCO00pa3HOTO
MOBEJICHUS B OBITY M TPYJOBOM JACATEIHHOCTH B IENISIX COXPAHECHHSI CBOETO 37I0OPOBhS U
OKPYKaroIIEH IPUPOTHOUN CPEIBI;

— pa3BUTHE MOTHUBAIMU K OOYYEHMIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOCHUS OOIIEUETOBEUYECKUX IIEHHOCTEH, TOTOBHOCTU K
OCO3HaHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJIbHEHUIIIET0 00YUYCHUSI.

OO6miee yuCI0 4acoB, OTBEAEHHBIX JUISI U3yYEHUS XUMUU Ha YPOBHE OCHOBHOIO
ob1ero oOpazoBanus, cocrapisieT 136 yacoB: B 8 kiiacce — 68 yacoB (2 yaca B HEJIEINIO),
B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).
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COJAEP) KXAHUE OBYUEHMUA

8 KVIACC

IlepBoHayajibHbIe XUMHYECKHE TOHATHS

[Ipeamet xumun. Poiab XMMUU B )KU3HU YeJIOBEKa. XUMHUS B CUCTEME HayK. Tena u
BenecTBa. dusnyeckre cBOCTBA BElIECTB. ArperaTHoe cocTosiHue BeiecTB. [loHsTue
0 MeTojax IMOo3HaHus B XuUMHUU. YucTele BemecTBa U cMmecH. CrocoObl pas3jeseHus
cMecel.

ATOMBI 1 MOJIEKYJIbl. XUMUYECKUE 37eMEHThl. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
[IpocThie U CllokKHBIE BElIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas Gopmyna. BaneHTHOCTh aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BewecTB. OTHOcUTENbHas aToMHas Macca. OTHOCUTENbHas
MOJIEKYJIIpHas Macca. MaccoBasi 10J11 XUMUYECKOTO DJIEMEHTA B COEIUHEHUU.

KomnuectBo BemectBa. Mosib. MonsipHas macca. B3amMOCBSI3p  KOJIMYECTBA,
MacChl M YUCJa CTPYKTYPHBIX €IUHMUII BemecTBa. Pacuérel mo GopmynaM XUMUYECKUX
COCIMHEHU.

du3nyeckue U XUMUUYECKUE SIBJICHUS. XUMHUUYECKas peakiuss U e MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEIIECTB. XHMHYecKHe ypaBHeHus. Kraccudukarms
XUMHUYECKUX PEAKIUi (COeTMHEHUS, PA3JI0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKON TOCYJ0M, MpaBWwiaMH palbOThl B JIaOOpaTopuul M
npuémMamMu oOpallieHusi ¢ J1abopaTopHbIM OOOPYAOBAaHUEM, H3YyYEHHE M ONUCAHUE
(bu3UYECKNX CBOMCTB OOpa3I[OB HEOPraHUYECKUX BEIECTB, HAOMIOACHUE (HU3UUECKUX
(nnaBneHuWe BOCKA, TasgHWE JbAa, PACTHUPAHUE caxapa B CTyIKe, KWUIEHUE U
KOHJICHCAIUsl BOJIbI) W XUMHUYECKUX (TOpEHHE CBEYM, NPOKAIUBAHUE MEIHOM
MIPOBOJIOKH, B3aUMOJCHCTBUE MeJla C KUCJIOTOM) SIBIEHUH, HAONIOACHUE U ONMUCAHUE
MPU3HAKOB MPOTEKAHUA XUMHUYECKUX peakluil (pa3noxeHue caxapa, B3auMOACHCTBUE
CEepHON KHUCIOTBI C XJIOpUAOM Oapusi, paszioxkenue ruapokcuga wmeau (Il) mpwu
HarpeBaHUM, B3auMOJIEHCTBUE *Kee3a ¢ pactBopoM coiu meau (1), nyuenue cnoco6on
paslesieHusi CMeceil: ¢ TMOMOIIbI0 MarHurta, (QWIbTPOBAHHUE, BBIMAPUBAHUE,
JUCTUIUTALIMSL, XpoMaTtorpadusi, IpoBeI€HUE OYUCTKU MOBAPEHHOMN COJIM, HAOIIOJECHUE
U OINHMCaHUE Pe3yJbTAaTOB MPOBEACHUS OMbITA, WIIOCTPUPYIOMIETO 3aKOH COXPAaHEHMS
MacChl, CO3/IaHHE MOJIeJIe MOJIEKYJ (I1apOCTEPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKUX BELIEeCTB

Bo3nyx — cmeck ra3zoB. CocraB Bo3ayxa. Kucmopon — snemMeHT M mpocroe
BeiecTBo. Haxoxaenue kuciopoaa B npupoje, Gu3niueckue 1 XuMUYECKHUEe CBOWMCTBA
(peakuun ropenusi). Oxcuapl. Ilpumenenne xkucmopoga. CrocoObl TOTyYEHUS
KHCIIOpo/ia B J1a00paTopuy M MPOMBIIIIEHHOCTH. KpyroBopot kuciaopoja B IpUpOJIE.
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O30H — annoTponHas MoAU(PUKAIIUS KHUCIOPOa.

TemnoBoii 3¢(eKT XUMHUUECKON peakluy, TePMOXUMUYECKUE YPAaBHEHHUS, IK30- U
SHJO0TEPMUYECKHUE peakluu. TOIMIMBO: yrojib U MeTaH. 3arps3HEHUE BO3/yXa, YCUIICHUE
MapHUKOBOTO 3 (PeKTa, pa3pyIieHue 030HOBOTO CIIOSL.

Bonopon — anmeMmeHT M mpocTtoe BemecTBO. HaxokieHne Boaopoja B IPHUPO/IE,
du3nyueckue U XMMHUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI monydeHus. KucnoTsl u
COJIH.

MounsipHbIi 00BEM Ta30B. Pacy€Thl M0 XUMUYECKUM YPABHEHUSM.

dusnueckre cBOMCTBa BOAbL. Boaa kak pactsopurens. PactBopel. HachllienHbie 1
HEHACBILIEHHBIE pacTBOPbI. PACTBOPUMOCTH BElIECTB B BoJie. MaccoBasi 10J1s1 BEHIECTBA
B pacTBOpe. XUMHUYECKHE CBOKMCTBA BOAbL. OCHOBaHUS. Posib pacTBOPOB B MPUPOJE U B
KU3HU yenoBeka. KpyroBopoT BoAbl B pupoae. 3arps3HeHne NpupoaHbix Boa. Oxpana
Y OYHMCTKA MPUPOIHBIX BOJI.

Knaccudukanus nHeoprannueckux coeauHenuit. Oxcunpl.  Krnaccudukarms
OKCHJIOB: cojieo0pasyromnue (OCHOBHBIE, KHCJIOTHBIE, ampoTepHbIC) u
HecoseoOpaszyronme. Homenknarypa okcuioB. du3nyeckue U XMMHUUYECKUE CBOMCTBA
okcuaoB. [lomydueHne OKCHIoB.

OcHoBanusi. Knaccudukaius 0CHOBaHMI: MIETOYM U HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuii. @Pu3nyeckue M XHUMHUYECKHME CBOWCTBA OCHOBAHUMU.
[Tomy4yeHne oCHOBaHUM.

Kucnotel. Knaccudukanus xucnor. Homenknatypa kucior. dusnyeckue u
XMMHYECKUE CBOMCTBA KUCIOT. P aktuBHocTH MetaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknatypa coseil. Pu3nyeckue U XUMHUYECKHE CBOWCTBA COJEH.
[Tomyuyenue couei.

I'eneTnueckas cBsI3b MEXY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KAUEeCTBEHHOE OIpENIEIICHUE COAEPKAHUSI KHUCIOPOJa B BO3AYyXE, IOJIyYECHHE,
coOupaHue, pacrmo3HaBaHWE W HW3YYEHHWE CBOMCTB KHUCJIOPOJa, HAOJIOJCHHE
B3aUMOJICHCTBUSI BEIIECTB C KUCIOPOJOM U YCJIOBUSI BOSHUKHOBEHUS U MPEKpaIleHUs
ropenusi (Moxkapa), o3HaKOMJIEHHE ¢ oOpa3laMh OKCHIOB M OINHCAaHUE HMX CBOWCTB,
noJiydyeHue, coOMpaHue, pacrlo3HaBaHUE W M3yYEHUE CBOMCTB BoOjoOpojaa (TopeHue),
B3aumojieiicteue Bojopoaa ¢ okcugom wmead (Il)  (Bo3MoOKHO ucCMOJIb30BaHUE
BUJIEOMATEPUATIOB), HaAOMIOJCHUE OOpa3IOB BEIIECTB KOJUYECTBOM |  MOJb,
UCCIIeIOBAaHUE OCOOCHHOCTEH PACTBOPEHMS BEIIECTB C Pa3IMYHOU PACTBOPUMOCTEHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEHEIEHHOM MAacCOBOW JIOJIEW PAaCTBOPEHHOIO
BEIIIECTBA, B3aMMOJICUCTBUE BOABLI C MeTaulaMH (HaTpUEM U KajablieM) (BO3MOXHO
WCIIOJIb30BAaHUWE  BHJICOMATEPUAIOB), HCCIEJOBAaHUE OOpa3loB  HEOPTaHUYECKUX
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BELIECTB PAa3JIMYHbIX KJIACCOB, HAONIOACHUE HM3MEHEHHUS OKpPacKU HWHIUKATOPOB B
pacTBopax KHCJIOT U IeJo4ei, u3ydeHue B3aumojierctBus okcuga meau (ll) c
pacTBOPOM CEpPHOM KHUCIIOTBI, KHCJIOT C METAJUIaMH, PEaKUUuid HEUTpaau3aluy,
MOJIy4YeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO MeETaula JIPYruM U3
pacTBOpa COJM, PELICHHE KCIEPUMEHTANBHBIX 3a7ad Mo TeMe «Ba)kHeWllne KiIacchl
HEOPTraHUYECKUX COEAUHEHUI.

Ilepuoguvecknii 3axoH u Ilepuoguyeckass cucreMa XUMHYECKUX 3JIEMEHTOB
. U. MenaeneeBa. CtpoeHue aTomMoB. XuMH4YecKasi CBA3b. OKHUCIUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PEAKIIUN

[lepBble MOMBITKH KIaCCU(PUKAIMN XUMUUECKUX 3JeMeHTOB. [loHsTHE O rpymnmax
CXOJHBIX JJIEMEHTOB (IEJIOYHbIE U IIEJTOYHO3EMENIbHbIE METaIbl, TaJOTeHBI,
MHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIE OKCUBI U TUAPOKCU/IBI.

[lepnonnueckuit 3akoH. llepuonnueckas cucrema Xxumuyeckux anemeHToB /. WM.
MenneneeBa. Koporkonepuoganas u panuHHonepuonHas ¢opmsl Ilepuonnyeckoit
CUCTEMBbI XHMMHUYECKHX 3yieMeHToB J[. WM. Menneneesa. Ilepuonsl u  rpymnisl.
@U3NYECKHI CMBICT MOPSAIKOBOIO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aTtomHbIX sfep. M3oromel. Onextponsl. CtpoeHue
ANIEKTPOHHBIX 000J0YEK aTOMOB MEpPBBIX 20 XMMHYECKUX AeMeHTOB lleproanyeckoi
cuctemol JI. M. MeHnneneeBa. XapakTepuUCTHKa XUMHUYECKOTO 3JIEMEHTa [0 €ro
nonoxenuro B [lepuoanueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHsI pajuyca aTOMOB XHMHYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUIMUYECKMX CBOMCTB M0 TpyNIaM U nepuoaam.

3nauenue Ilepuogmueckoro 3akoHa u Ileproanueckoil CUCTEMBI XUMHUYECKHUX
3JIEMEHTOB U pa3BUTUS Hayku W Tmpaktuku. [[. M. MenneneeB — yd€HbIM U
rpakIaHUH.

Xumuueckass  cBsa3b. KoBajeHTHas  (mosisipHas M HENOJSIpHAsl)  CBA3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp okwuciieHHs. OKHUCIHMTEIBHO--BOCCTAHOBUTENBbHbIE peakuuu. IIpomecchbl
OKHCJIEHUS M BOCCTAHOBJIEHN. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3yyeHue o0pa3loB BEUIECTB METANIOB M HEMETAJJIOB, B3aMMOJACHCTBUE
TUAPOKCUJIA IMHKA C pacTBOpPAMH KHUCJIOT U WIEJNOYell, MPOBEJEHUE OIbITOB,
WJUTFOCTPUPYIOLIUX MPUMEPBI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKUuil (TrOpeHHe,
pEaKLMH Pa3IOKEHMS], COEJUHEHU).

Mesicnpeomemmuoie cea3u

Peanuzanuss MeXNpeAMETHBIX CBSI3eM NpU HU3YYEHUUM XUMUHU B & KJiacce
OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO--HAYYHBIX TOHSTHI,
TaK U MOHATHMN, SBIIIOIMINXCS CUCTEMHBIMU JUISl OTIEIBHBIX MPEAMETOB €CTECTBEHHO--
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HAY4YHOTO IUKJIA.

OOmme ecTeCTBEeHHO--HAy4YHBIC TOHATHSA: HAay4YHBIA (DaKT, THIOTE3a, TEOpHs,
3aKOH, aHAJIN3, CUHTE3, KIacCU(UKAIs, ePUOINIHOCTh, HAOII0IeHNE, YKCIICPUMEHT,
MOJIETTUPOBAHUE, U3MEPEHHUE, MOICIIb, SIBJICHHE.

®dwusuka: mMaTepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIUJ, HU30TOIIHI,
pPaZlMOaKTUBHOCTh, MOJIEKYJIa, JJICKTPUUSCKUW 3apsiji, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSIHHE BEIECTBA, ra3, (pu3ndecKkrue BETUUUHBI, €AUHUIIBI U3MEPCHHUS,
KOCMOC, TUTaHETHI, 3BE3/1b1, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, rumpochepa, MUHEpalbl, TOPHBIE MOPOABI, IOJIC3HBIC
MCKOTIaeMBbI€, TOTUIUBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYECKasl peaKkUus

[lepnoanueckuii 3akoH. [lepuonnueckas cucrema xumMuyeckux siaementoB 1. U.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHUYECKHUX
3JIEMEHTOB TEPBBIX TPEX MEPHUOJIOB, KA, KAIbIUA U UX COCIUHEHUN B COOTBETCTBUU
C TIOJIOKEHHUEM DJIEMEHTOB B [leprnoanueckoit cucteMe U CTpOCHUEM X aTOMOB.

Ctpoenue BemiecTBa: BHJbl XUMHYECKOM CBA3U. THUMBI KPUCTAIMYECKUX
PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMNA KPUCTAUIMYECKON PEMIETKU U BUIA
XUMHUYECKOM CBSI3U.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XUMUYECKHUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3JIMYHBIM  KJlacCaM HEOPraHWYECKUX
COCJIMHECHUH, T€HETUYECKas CBSI3b HEOPTAaHNYECKUX BEIIIECTB.

Kiaccupukanus XUMHYECKUX peakIuil 10 pa3IuYHBIM MpU3HaKaM (TI0 YHCITy H
COCTaBY YYacCTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIIOBOMY 3(P(DEKTy, 10 U3MEHEHUIO
CTETICHEW OKHUCJICHUS XHWMHUYECKHUX OJJIEMEHTOB, MO OOpPaTUMOCTH, MO Y4YaCTHUIO
KaTajau3aropa). IK30- U SJHAOTEPMUUECKUE PEAKIIUU, TEPMOXUMHUYECKUE YPaBHEHUS.

[Tonsitue o ckopoctn Xxumuuecko peakiuu. [lonsitue 00 0OpaTUMBIX W
HEOOPATHUMBIX XHMHUYECKUX peakuusX. [[OHSITHE O TOMOTEHHBIX M T'eTePOTCHHBIX
peakuusx. llonarue o karammsze. [loHsTHE O XMMHYECKOM paBHOBeCHMU. DAKTOPHI,
BIIUSIIOIIIME HA CKOPOCTh XUMHYECKOW PEaKIUM U TOJOXKEHUE XUMHUYECKOTO
PaBHOBECHS.

OKMCIINTEILHO-BOCCTAHOBUTEILHBIC peaxkiuu, BJICKTPOHHBIN Oajanc
OKHCJIUTEIbHO-BOCCTAHOBUTEIbHOM peaKiuu. CocraBienune YpPaBHEHUU
OKHCJIUTEIHbHO--BOCCTAHOBUTEIbHBIX peaxkuuit c HCITOJIb30BaHUEM MeToda
AJIEKTPOHHOTO OajaHca.

Teopus SJIEKTPOIMTUYECKON ITUCCOLMAIUM. IJIEKTPOJUTHI U HEIICKTPOJIHUTHI.
Katnonbl, aHnoHsl. MexaHu3M JUCCOIUAIMM BEIIECTB C PA3JWYHBIMUA BUJIAMU
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XUMHu4eckoil csizu. CteneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuu moHHOTO OOMEHA. YCIOBHSI MPOTEKAHWS DPEaKIMi HMOHHOTO OOMEHa,
MIOJTHBIE M COKpAIIEHHBIC HOHHBIEC YpaBHEHUS peakiuii. CBOMCTBa KUCIOT, OCHOBaHUH U
COJIEM B CBETE MPEACTABICHUI 00 3JIEKTPOJUTHUECKON auccormanuu. KauecTBeHHbIE
peakuuu Ha HoHEI. [loHsATHE O THApPONIN3E CONEM.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEISIMU KPUCTAINIMUECKUX PEMIETOK HEOPTaHUYECKUX BEILIECTB
— METaJUIOB M HeMeTaJuioB (rpaduTa U ajiMasa), CIOKHBIX BEHIECTB (XJIOpUIa HATPHs),
UCCIICOBAHUE 3aBHUCUMOCTHM CKOPOCTHM XHUMHYECKOM peakuuh OT BO3JCUCTBUSA
pazMYHBIX (PAKTOPOB, HCCIEAOBAHHE DIIEKTPOMPOBOJHOCTH PACTBOPOB BEILECTB,
npoliecca MCCOIUAIMU KUCIIOT, MIeIoYe 1 coyiel (BO3MOYKHO MCIOJIb30BaHUE BUJICO
MaTepUalioB), MPOBEJICHHUE OINBITOB, WLTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEAKIIUMA
HOHHOTO oOMeHa (00pa3oBaHUE OCA/IKa, BBIJICJICHUE Ta3a, 00pa30BaHUE BO/JIbI), OTIBITOB,
WUTIOCTPUPYIOMINX TPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIuil (ropeHue,
peakuuu pa3JIOKEHUs, COCIUHEHUS), PACINO3HABAHWE HEOPraHMYECKUX BELIECTB C
MTOMOIIIBI0 KAYECTBEHHBIX PEAKIIUI HA MOHBI, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTauibl 1 MX coelMHEHUS

O6miass  xapakTepucTuka rajmoreHoB. (OCOOEHHOCTH  CTPOEHUSI  aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue W (GU3HUECKHE CBONCTBA IMPOCTHIX
BEIIECTB — rajJOreHOB. XMMUYECKHE CBOICTBA Ha MpuUMepe xjopa (B3auMOJICUCTBHE C
MeTaJJlaMHM, HeMeTajylaMu, IesnodaMu). XjopoBojopon. ColsiHasi — KUCIOTAa,
XUMUYECKHE CBOMCTBa, MOJydeHHE, MpuMeHeHue. JlelicTBue Xjopa U XJIOPOBOAOPOAA
Ha OpraHu3M 4esoBeKa. BaxkHelie XJI0puibl U UX HaXOXKJIEHUE B PUPOJE.

O6mrass xapakrepuctuka d1eMeHTOB VIA-rpynmbel. OcCOOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHbIe CTeneHu okucieHus. CTpoeHue u (PU3NUECKHE CBOWMCTBA
MPOCTHIX BEIIECTB — KHUCJIOpPOAa M Cephbl. AJJIOTPOIHbIE MOIU(PUKAIMK KUCIOPOAA U
ceppl. XHMHUYECKHE CBoMcTBa cepbl. CepoBOJOpoJ], cTpoeHue, GU3UYECKHEe U
XxuMuueckue cBoicTtBa. OKCHIBI CEpbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHIOB.
CepHas xucnota, ¢pu3HUECKHME W XUMHUUYECKHE CBOMCTBA (OOIIME KaK MPECTaBUTEIS
KJlacca KHUCJIOT W crnenuduyeckue). XUMHUECKHUE pPEaKlMH, JekKallue B OCHOBE
MPOMBILIUIEHHOTO0 CcrHoco0a TOJIy4eHUs cepHOM KucnoTbl. [lpuMeHeHue cepHOM
kucioThl. CoJiM  CepHOM KHUCIOThI, KaueCTBEHHAs peakius Ha CyiabdaT-uoH.
Haxoxnenne ceppl M €€ coeAuHEHW B TIpUpojae. XUMHYECKOE 3arpsi3HCHUE
OKpY>KaroIIEl Cpelibl COCTMHEHUSIMU CEPbI (KUCTOTHBIE 0K/, 3arPSI3HEHHUE BO3/1yXa U
BOJI0EMOB), CITIOCOOBI €0 MPEOTBPAICHUS.

OO6mass xapakrtepucTuka »3yeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHsS. A30T, paclpoCTpaHEHHWE B MPUPOJIE,
dusnueckne U XUMHUYECKHE CBOWCTBa. KpyroBopor a3ora B mpupoae. AMMHAK, €ro
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du3nueckue U XMMUYECKUE CBOMCTBA, MoydeHue u npumeHeHue. Cojlu aMMOHUS, nx
dus3nUecKkue 1 XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHasT peakiusi Ha HOHBI
aMMOHHA. A30THasi KHCIIOTa, € MoyydeHue, (PU3Mueckue MU XUMHUYECKHE CBOMCTBA
(obmue Kkak MpEACTaBUTENs Kiacca KUCIOT H creuuduyeckue). Hcmonb3oBaHue
HUTPATOB MU COJIE aMMOHHUSI B KauyeCTBE MHUHEPAIbHBIX YI0OpeHui. XUMHUYECKOe
3arpsi3HEHHE OKpPYXalollled Cpefbl COEAUHEHUSMH a30Ta (KUCJIOTHBIE JOXK[IH,
3arpsi3HEHUE BO3AyXa, MOYBBl U BOAOEMOB). Docdop, ammorpomnHbie MoAUPUKALUN
dochopa, Pusmueckue u xumuueckue cpoictBa. Oxcua dochopa (V) u pochopnas
KHUCIIOTa, (U3MUECKHEe U XMMUYECKUE CBOMCTBa, moiyueHnue. Mcnons3oBanue ¢pocdaTon
B Kau€CTBE MUHEPAJIbHBIX yI00pEHHM.

O6mas xapaktepuctuka dieMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCICHUS. YTJIEpoHd, aJUIOTPONHbIE MOAU(UKAIIIH,
pacrpocTpaHeHue B Mpupoje, (U3MYECKHE W XHUMHYECKUE CBOMCTBa. ACOpOIus.
KpyroBopot yriepoaa B npupoje. OKcupl yriiepoaa, ux Qu3nyeckue U XUMUYECKUE
CBOMCTBA, JCHCTBUE HA KUBbIC OPraHU3MBI, IOJYyYECHUE U IPUMEHEHNE. DKOJIOTUUECKHE
npo0JieMbl, CBsi3aHHBIE C okcuaoM yrieporda (IV), runoresza ri1o06anbHOTO MOTEMICHUS
KJIMMaTa, MapHUKOBBIA 3P dexT. YronpHas KuUclIOoTa U €€ coliu, UX (U3NYECKUEe U
XUMUYECKUE CBOMCTBA, TMOJIydeHHWE M TpuMeHeHue. KauecTBeHHass peakuus Ha
KapOoHaT-uoHbI. Vcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIIIICHHOCTH U
CEJIbCKOM XO3SHICTBE.

[lepBoHauanibHble TOHATUSI 00 OPraHMYECKHX BEIIECTBAX KAaK O COCIUHEHUSX
yraepoja (MeTaH, 3TaH, HTWIEH, aleTWUJIEH, 3TaHOJ, IVIMIEPUH, YKCYyCHas KUCIIOTa).
[IpupoaHbIe HICTOYHUKH YTIIEBOIOPOOB (YToJib, TPUPOIHBIN a3, HEPTH), MPOAYKTHI UX
nepepaboTku (OEH3MH), HUX POJIb B OBITY U NPOMBIILICHHOCTH. [loHsATHE O
OMOJIOTUYECKH BAXKHBIX BEIECTBAX: KUPAX, OCJIKaX, YrieBOJaX — M MX POJIA B JKU3HU
yesoBeka. MarepuanbHOE €IMHCTBO OPraHMYECKUX U HEOPTaHUUECKUX COSIUHEHUM.

KpemHuii, ero ¢puznueckre 1 XMMHYECKHE CBOICTBA, NOJyYEHUE U NTPUMEHEHUE.
Coenunenust kpeMHus B npupoje. O6mme npeacrasieHus: o6 okcuae kpemuus (1V) u
KpeMHueBor kuciore. CUIMKAThl, UX UCIOJIb30BAaHUE B OBITY, B MPOMBIILICHHOCTH.
Baxneiiime cTpouTenbHbIE MaTepUallbl:  Ke€paMuKa, CTEKJIO, LIEeMEHT, O€TOH,
xene300eToH. [IpobieMbl 0€30MacHOr0 MCIOJb30BAaHUSL CTPOUTEIBHBIX MATEPHATIOB B
MMOBCEIHCBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue O0Opa3IOB HEOPTaHWYECKUX BEIIECTB, CBOMCTB COJITHOW KHCJIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJOPHUA-UOHBl W HAOIIOJICHUE MPU3HAKOB MX
MPOTEKaHMUsI, OMBITHI, OTpaXkarIyre GU3NIECKUe U XUMUYECKUE CBOMCTBA rajJOT€HOB U
UX COEAMHEHUNU (BO3MOXKHO UCIIOJIb30BAHUE BHIEOMATEPHUAIOB), O3HAKOMJIEHHUE C
oOpasiiaMu  XJIOpUJOB (TaJOTEHUIOB), O3HAKOMJICHHE C oOpa3liaMu cepbl u ¢
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COEIMHEHUSIMU (BO3MOYXHO UCIOJIb30BAaHUE BHIEOMATEPHANIOB), HAOII0IEHUE Mpoliecca
oOyIJIMBaHMs caxapa MoJl IeUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KUCIIOThI, U3yYECHHE
XUMHUYECKUX CBOMCTB pPa30aBIECHHON CEpPHON KHCIOTHI, MPOBEACHUE KadyECTBEHHOMN
peakiuu Ha cyiab(paT-uoH M HAOII0JeHUE MpHU3HaKa e€ MPOTEKaHHs, O3HAKOMIICHUE C
dbu3uyeckumMu  cBOMcTBaMHM a3zota, ¢ochopa U UX COSAMHEHUNM (BO3MOXKHO
HCIIOJIb30BaHUE BHIEOMATEpUaioB), oOpa3liaMu a30THBIX U (HOChOPHBIX yAOOpEHUH,
noJiyueHue, coOMpaHue, paclo3HaBaHUE U M3YyYEHHE CBOWMCTB aMMHaKa, MPOBEACHUE
Kau4eCTBCHHBIX PEAKIIMH HAa WOH aMMOHWS W (GocdaT-uOH U HU3yYEHUE MPHU3HAKOB HX
IPOTEKAaHMs, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTBI C MEAbIO
(BO3MOKHO HCIOJIb30BaHKUE BUEOMATEPUATIOB), U3YUCHUE MOJCNICH KPUCTAITMYECKUX
pemi€ToK anmMaza, rpaduta, ¢yiepeHa, O03HAKOMIIGHHE C IPOILIECCOM aJicopOLuu
PAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W YCTPOMCTBOM MPOTHUBOras3a,
MOJIyYeHUe, COOMpaHHe, paclno3HABAHME M W3YyYEHUE CBOMCTB YIJIEKHUCIOTO Tasa,
IIPOBE/ICHUE KAYECTBEHHBIX pEaKIMi Ha KapOOHAT W CHJIMKAT-MOHBI U HW3Y4YCHUE
IIPU3HAKOB  MX  I[POTEKaHWs, O3HAKOMIICHHUE C  IPOAYKLUMUEH  CUJIMKATHOU
MPOMBIIIIJICHHOCTH, PENICHHE 3KCHEPUMEHTAJIbHBIX 3adady no TeMe «Baxkueunmue
HEMETAIJIbI U UX COCAUHECHUSD.

MeTajuibl 4 UX COCAMHEHMS

OO6miast xapakTepuUCTHKa XUMHYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBAHUM UX
nonoxeHus B [lepuoanueckon cucreme xumuueckux snemeHToB 1. Y. MenneneeBa u
cTpoeHuss atoMoB. CTpOeHHE METALIOB. MeTamdeckas CBA3b W METaJUIMYECKas
KPUCTAJUINYECKAsl PEMIETKA. OJEKTPOXUMUYECKUH pAX HANOpsSOHKEHWH METalIoB.
duznueckre W XUMHUYECKHME CBoWcTBa MeTauioB. OOmme CcrnocoObl MOJIyYeHUS
MeTaioB. [loHsATHE O KOPpPO3WM METALIOB, OCHOBHBIE CIIOCOOBI 3allIUTBI UX OT
kopposun. CrutaBsl (CTab, YyTYH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U
MPOMBIIIJICHHOCTH.

[I{eoynple MeTaiuibl: moJiokeHWE B llepmoanueckod cUCTEME XUMHUYECKHUX
snemeHToB JI. M. MenpaeneeBa, CTpO€HME HMX aTOMOB, HaxOXJICHUE B IPUPOJIE.
duznueckre W XUMHUYECKHE CBOWCTBAa (Ha mpumepe Hatpusi u Kanus). OKCUAbl U
TUJIPOKCUABI HATPUA U Kanus. [[puMeHeHne meN0uHbIX METAIVIOB U UX COCTUHEHUN.

[I{erouyHO3€EeMENBHBIE METAUIBI MATHUM U KaJbLWW: TTooKeHue B [leproanueckoit
cucremMe xuMuueckux odnemeHtoB JI. M. MeHpaeneeBa, CTpOEHHME UX aTOMOB,
HaxoXxJeHue B mpupoae. Ouznyeckue m XUMHUUYECKUE CBOMCTBA MArHusi M KaJbLIMSL.
Baxnelime coennHeHUs KajublUs (OKCHA, THMAPOKCHUA, coyin). JKECTKOCTh BOIBI U
CrocoObI €€ yCTpaHEeHHUS!.

AJfoMUHUN: TI0N0keHue B [lepronueckol cucTeMe XMMHYECKUX 3IeMEHTOB /I,
N. MeHnneneesa, CTpoeHUE aTOMa, HAXOXKJICHUE B ITpupoae. Ousznueckne 1 XUMUYECKUe
CBOMCTBa aTtOMUHUS. AM(OTEpPHBIE CBOMCTBA OKCUAA U TUAPOKCH 1A ATFOMUHHUS.
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Kenezo: nonoxenue B llepuoanueckoit cucteMe XuMHYECKuX 3jemeHToB /[l. U.
MenneneeBa, CTpOCHHE aToMa, HaXOXKJEeHUE B Npupoje. OU3ndecKrue U XUMHUYECKHUE
cBoKcTBa kene3a. Oxcupl, rugpokcuanl u conu xenesa (1) u xenesza (11l), ux cocras,
CBOWCTBA U MOJyYCHHUE.

Xumuyeckuii IKCnHepuMeHm:

O3HaKOMJIEHHE ¢ 00pa3liaMi METaJIOB U CILJIaBOB, UX (PU3NYECKUMH CBOWCTBaMH,
M3yYCHHE  pe3yJbTaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO  HCIOJIb30BAaHUE
BHJICOMATEPHUAIIOB), 0OCOOEHHOCTEN B3aUMOJICUCTBUS OKCUA KAJIBIIUS U HATPUS C BOAOU
(BO3MOHO HCIIOIB30BAHUE BUIEOMATEPUAIIOB), UCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI,
mpoliecca  TOpeHus — JKele3a B Kuciopoie  (BO3MOXKHO — HCIIOJIb30BaHUE
BUIEOMATEPUAIIOB), TPU3HAKOB MIPOTEKAHUS KAU€CTBEHHBIX PEAKIIMM HA MOHBI: MarHus,
KaybIus, anmroMuHus, nuHka, sxenesa (Il) u sxenmeza (lll), menu (1), Habmonenue u
OTNMCAaHUE TIPOILIECCOB OKpAIlMBaHUs IUIAMEHU HMOHAMHM HATpHUA, Kalusi U KaJlbIUA
(BO3MOHO HCIIOJIB30BAHUE BHUJIEOMATEPHAIOB), UCCIEI0BaHNE aM(pOTEPHBIX CBOWCTB
TUAPOKCUIA ATFOMUHUS U THAPOKCUAA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33]a4 110
TeMme «BaKHEeHIlne METAIUTbl U UX COCTUHEHUS.

XHUMHUS M OKPY:KaOLIas cpeaa

BemectBa um wmarepuansl B TIOBCEIHEBHOM JKM3HM 4YeEJIOBEKa. be3omacHoe
UCIIOJIb30BAaHUE BEIECTB M XUMHUYECKMX peakiuil B ObiTy. IlepBas momornis mpu
XUMHYECKUX 0KOTraxX U OTPaBIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYyXKaroled cpenbl (mpenesibHas JIOMmyCTUMast
KOHLeHTpauusi BemectB, aainee — [IJIK). Ponb XumMuu B pemieHUM SKOJOTHMYECKHX
poosIeM.

Xumuueckuii IKcnepumenm:

U3ydeHue o0pa3lioB MaTepHayioB (CTEKIO, CIUIaBbl METAUIOB, MOJHUMEPHBIC
MaTrepuabl).

Meostcnpeomemmnule ceazu

Peannzanust MeXnpeIMETHBIX CBsI3€d NpU HM3YYeHUHM XHUMUU B 9 Kiacce
OCYIIECTBJISIETCS Yepe3 HMCIOJIb30BAaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHSATHUIA,
TaK U TOHSATUM, SIBISIOMIMXCS CUCTEMHBIMU JJI1 OTJEIbHBIX MPEIMETOB €CTECTBEHHO--
Hay4YHOTO IMKJIA.

OO6mue ecTeCTBEeHHO-HAYYHBIC MIOHATHUS: HAYYHBbIN (DAKT, TUTIOTE3a, 3aKOH, TeOpHUs,
aHaluM3, CHUHTE3, KiacCU(UKAIMs, TMEePUOANYHOCTh, HAOIIOICHUE, JKCIICPUMEHT,
MOJICIIUPOBAHUE, W3MEPEHHE, MOJICb, SBICHHUE, MAPHUKOBBIA 3(PGEKT, TEXHOIOTHS,
MaTepualbl.

®dusuka: Marepusi, aToM, DJIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKIIHJ, WU30TOIIBI,
PaIMOaKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKUMN 3apsijl, NPOBOJHUKHU, MOIYIPOBOIHUKH,
TUDJIEKTPUKH, (OTOIIIEMEHT, BEIIECTBO, TEI0, 00bEM, arperaTHOE COCTOSTHUE BEIECTRA,
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ras, pacTBOp, pPAacTBOPUMOCTb, KPHUCTANIMUECKas pemeTka, CIlaBbl, (U3UYECKHe
BEJIMYUHBI, CAMHUIBI M3MEPEHUsS, KOCMHUYECKOE TMPOCTPAHCTBO, IUIAHETHI, 3BE3JBI,
Counnre.

buonorust: ¢orocuHTes, napixanue, Ouochepa, HSKOCHCTEMA, MHHEpPATbHBIC
ya00peHus, MUKPO3JIEMEHTBI, MAKpPOAJIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.

['eorpadus: atmocdepa, rumpocdepa, MUHEpalbl, TOPHBIE MOPOABI, MOJE3HBIC
HCKOITaeMbI€, TOIUINBO, BOJHBIC PECYPCHI.
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IVIAHUPYEMBIE PE3VJIbTATbBI OCBOEHHSI TPOTPAMMBI IO
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Pe3yJIbTaThl OCBOCHUS MTPOTrpaMMbl OCHOBHOT'O O0IIEr0 00pa3oBaHMUs
JOCTUTAIOTCST B XOA€ OOy4YeHHs] XMMUU B €AMHCTBE Y4YeOHOW M BOCHHUTATEIILHON
NEATEIIBHOCTH B COOTBETCTBUU C TPAAULMOHHBIMU POCCUMCKHUMH COLIMOKYJIBTYPHBIMH H
JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, NPHHATBIMA B OOINECTBE TMpaBUJIaMUd U
HOpMaMU MOBEACHUS U CHOCOOCTBYIOT MPOIIECCAM CAaMOMO3HAHMS, CaMOPa3BUTHUSL U
COIMAIIA3AIMU 00yYaIOIIUXCS.

JInyHOCTHBIE pEe3yabTaThl OTPAKAIOT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJICTBOBATbCA CUCTEMOU MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTAIIMN M PACIIMPECHUE
OTIBITA JICSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOUIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY H
HAy4YHOMY HACJEAUI0, TIOHUMAaHHUS 3HAYEHUS XHUMHUYECKOW HAyKd B JKH3HU
COBPEMEHHOTO0 O0OIIEeCTBa, CHOCOOHOCTH BIAAECTh JIOCTOBEPHON HHpOpMaIuen o
MEePEIOBbIX JIOCTIDKCHUSIX U OTKPBITUSX MHUPOBOM M OTEUECTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U 00IIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

PEACTABICHUS O COUUAIBHBIX HOPMAX UM MPABUIAX MEXIUYHOCTHBIX OTHOILLICHHM
B KOJUICKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOM,
y4eOHO-HCCIIeI0BATEILCKOM, TBOPUECKON U IPYTUX BUAAX JESATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JEATEIBHOCTM  TPU  BBIOJHEHHH  Y4E€OHBIX,
MO3HABATEIbHBIX 337a4, BBINOJHEHHUH XHUMHUYECKUX OJKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUSI K B3aUMOIIOHUMAHHUIO MU B3aUMOIIOMOIIM B MPOILIECCe
ATON y4eOHOW JeATEeIbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE IMOBEJACHUE U TOCTYIKH
CBOUX TOBApHILEH C MO3UIIMKM HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
IIOCJICICTBUU ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHYECKUE TMPEJCTABICHUS O BEIIECTBE M XUMHUYECKOM peakiluu,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTaBJISIFOIIAE OCHOBY
JUTSl TIOHMMAaHMsSI CYITHOCTH HAay4YHOW KapTHHBI MUpPa, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPUPOIbI, B3AaUMOCBS3SIX YeJIOBEKa C IPUPOIHON CPEOil, O
pOJI XUMUH B NTO3HAHUU 3TUX 3aKOHOMEPHOCTEI;

MO3HABATEJIbHBIE MOTHUBBI, HAIlPaBJICHHbIC Ha IIOJYYEHHE HOBBIX 3HAHUU TIO
XUMUH, HEOOXOoAuMbIe i1 OOBSCHEHUS HaOJIIOJAaEeMbIX IIPOIIECCOB U  SIBJIICHH,
MMO3HABATENIbHON, NH(POPMAITMOHHOW U YHUTATEIHCKON KYJIbTYpPhI, B TOM YHCJIC€ HABBIKOB
CaMOCTOSITENIbHOM palOThl C Y4YEOHBIMH TEKCTaMH, CIPABOYHOW JTUTEPATYPOH,
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JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMH HH()OPMALIMOHHBIX TEXHOJOTUH;

UHTEpEC K OOYYEHHIO M TIO3HAHUIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOOOpa30BaHUIO, MPOCKTHON U UCCIIEIOBATEIbCKON AESTEIbHOCTH, K
OCO3HaHHOMY BBIOOPY HAIPABIEHHOCTH U YPOBHS 00yUYEHUS B JaJIbHEHIIEM;

4) hopMUpPOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHUE IIEHHOCTH YKU3HU, OTBETCTBEHHOIO OTHOLIEHHSI K CBOEMY 3/10pPOBBIO,
YCTaHOBKH Ha 370POBBII 00pa3 KU3HHU, OCO3HAHHUE MOCIEACTBUN U HEMPUATUE BPEIHBIX
NpuUBBIYEK (YMOTpEOJNCHUS alKOrojsl, HApKOTHKOB, KypEHHs), HEOOXOIMMOCTH
coOIoICHNS TTpaBWJl OE30MACHOCTH MPH OOpalleHUH ¢ XUMHUYECKUMHU BEIIECTBAMU B
OBITY U pEeaJIbHON XKU3HU;

5) TpyA0BOro BOCIIUTAHUSI:

MHTEpPEC K MPAKTHUYECKOMY HM3Y4YEHHUIO NMpodeccuid W TpyJa pa3IudyHoOro poja,
YBaXXEHUE K TPYyAY U pe3yjbTaTaM TPYAOBOW AESATENbHOCTH, B TOM YHCJIE HA OCHOBE
OPUMEHEHUsl MPEIMETHBIX 3HAHUNA 10 XMMMH, OCO3HAHHBIA BbIOOp MHIMBUIYaJbHOU
TPACKTOPUM MPOJOJDKEHHUS] O0pa30BaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB H
CHOCOOHOCTH K XHWMHH, OOUIECTBEHHBIX HMHTEPECOB M NOTPEOHOCTEW, YCIELIHOU
MpO(ECCUOHAIBHON JE€ATEIbHOCTH W Pa3BUTUS HEOOXOJUMBIX YMEHHI, TOTOBHOCTh
aJanTUPOBAThCS B MPO(ECCUOHAIBHOU CPEJIE;

6) IK0JIOrHYeCKOro BOCIIMTAHHSA:

HKOJIOTMUYECKH 11€JIeCO00pa3HOe OTHOLIEHUE K MPUPOAE KaK UCTOUYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyUIECTBOBaHHUS, IOHUMAHHUE LIEHHOCTH 3[0POBOrO M OE€30MaCHOI0
oOpaza JKHM3HU, OTBETCTBEHHOE OTHONIEHHWE K COOCTBEHHOMY (U3MYECKOMY U
IICUXUYECKOMY 3/10pPOBbIO, OCO3HAHUE LEHHOCTU COOJIIOJEHUS MpaBuil 0€30MacHOro
MOBEJIEHUS MPHU pabOTe ¢ BEIIECTBAMU, a TAK)KE B CUTYalUsIX, YTPOKAIOLIUX 3J0OPOBBIO
1 KU3HU JII0JICH;

CIIOCOOHOCTH NPUMEHSTh 3HAHWS, MOJy4aeMmble MpPU H3YYEHUU XUMHUHU, IS
pelIeHusl 3a/a4, CBSI3aHHBIX C OKPYKAIOIIEW MPUPOJHOW CPENOHM, ISl MOBBIIICHUS
YPOBHS 3KOJOTMUECKON KYJIbTYPhl, OCO3HAHMsI TJI00AIBHOTO XapaKTepa 3KOJOTUYECKUX
npobsieM M MyTel HX pelieHHsl MOCPEIACTBOM METOJIOB XHWMHUH, 3KOJOTHYECKOTO
MBIIUJICHHSI, YMEHUSI PYKOBOJCTBOBATHCSA UM B TO3HABATENHbHOM, KOMMYHUKATUBHOW H
COLIMAJIbHOM ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMEeTHBIX ~Pe3yJbTAaTOB  BBLACISAIOT  3HAYUMbIE TS
(GopMupOBaHHsS MHPOBO33pPEHUs OOLICHAYYHbIE TMOHATHS (3aKOH, TEOpHs, MPUHIUI,
runoresa, pakrt, CucTeMa, poLecc, IKCIEPUMEHT U JPYToe.), KOTOPbIE UCIIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETaX M MO3BOJISIIOT Ha OCHOBE 3HAHUU M3 ITUX
npeaMeToB (GOpMUPOBATH IMPEACTABICHHE O LEJIOCTHOW HAaydyHOM KapTWHE MHUpa, U
yYHHUBEpCajJbHble  yueOHble  JeicTBUA  (IO3HaBaTellbHblEe, KOMMYHHKATHBHbIE,
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pEeryJsiTUBHBIE),  KOTOpble  obOecrneuuBarOT  (GOPMHUPOBAHHE  TOTOBHOCTH K
CaMOCTOSITENIbHOMY TIJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOH AESTEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUSA

ba3oBble 1ornueckue AecTBU:

YMEHUS UCTIOIb30BaTh MPUEMBI JIOTUYECKOTO MBILIUICHUS MTPU OCBOCHUM 3HAHMIA:
PAcCKpbIBaTh CMBICT XUMHUYECKUX MOHSATHUH (BBIIENATh UX XapaKTepHbIE MPU3HAKH,
YCTaHaBJIIMBATh B3aUMOCBSA3b C JPYTUMH TOHSTUSIMH), WCIOJIL30BaTh MOHSATHUS JIS
OOBSCHEHHSI OTHENBHBIX (DAaKTOB W SIBJIICHWUN, BBIOWpATh OCHOBAHWUS W KPUTECPUU IS
KJaccu(UKAMM XUMUYECKUX BEHIECTB M XUMHUYECKUX PpEaKIUd, YyCTaHABJIMBATh
PUYUHHO-CJICICTBEHHBIE CBSI3U MEXIY OOBEKTaMH H3yYEHHs, CTPOUTH JIOTHYECKUE
paccykJieHus (MHIYKTUBHbIC, JI€IyKTUBHbIC, II0 aHAJOTWHU), JeNaThb BBIBOABI U
3aKJIIOUCHUS;

YMEHHE TPUMEHSTh B TMPOIECCEe TIO3HAHUS MOHATUSA (NMpPEeaMETHbIE U
METaIpeIMETHbIC), CUMBOJIMYECKUE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHUMHH,
npeoOpa3oBbIBaTh IIMPOKO MPUMEHSEMbIE B XHMUU MOJICJIbHBIC MPEACTaBICHUS —
XUMUYECKUN 3HaK (CMMBOJI DJIEeMEHTa), XuUMUYyeckas QopMmyiaa U ypaBHEHUE
XUMHUYECKON peakiuy — NpU pelIeHUd y4eOHO-TI03HABATENIbHBIX 33J1ad, C YUYETOM ITHX
MOJIEIBHBIX TPEACTABICHUM BBISBIISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEHIECTB M XUMHUYECKUX PEAKIUM, BBISBISATH
o0lue 3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBSI3M M TPOTUBOpEUHs] B
M3y4aeMbIX MPOIIECCaX U SIBIICHUSIX.

Ba3oBble uccienoBarejabckue 1eMCTBUS:

YMEHHUE UCIOJIb30BaTh IIOCTABJICHHBIE BOMPOCHI B KAayeCTBE WHCTPYMEHTA
MO3HAHUA, a TaKK€ B KaueCTBE OCHOBBI JJisi (POPMUPOBAHHS THIOTE3bI MO MPOBEPKE
PaBUJIbHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

MPUOOpPETEHUE OMNbITa MO IUIAHUPOBAHUIO, OpraHU3allid W TPOBEACHUIO
YYEHUYECKMX  OKCIOEPUMEHTOB, YyMEHUE HaOmojaTh 3a  XOJOM  Mpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yibTaT, (OpMyIupoBaTh OOOOIICHHUS U
BBIBOJIbI 10 PE3yJbTaTaM IMPOBEAEHHOIO OMbITA, UCCIEAOBAHUS, COCTABIATh OTYET O
MpoJIeTaHHOM padore.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOMpaTh, AHAIM3UPOBATH U  HMHTEPHPETHPOBATH  HUHGPOPMAIUIO
pa3IUYHBIX BUJOB W (OPM TPENCTaBIICHUS, TMOJTYYaeMyH) M3 Pa3HbIX HMCTOYHHKOB
(HayYHO-TIOMYJISIpHAS JIUTEpATypa XUMHUYECKOTO COJIEPKaHMS, CIPABOYHBIC MOCOOUS,
pecypcel MIHTepHeTa), KPUTHYECKH OIICHHWBATh MPOTUBOPEUYMBYIO U HEIOCTOBEPHYIO
uH(pOpMaIIHIO;

YMEHUE TPUMEHSTh pa3IMYHbIe METOJBl M 3ampoChl TPH TOUCKE U OTOOpe
nH(}OpMAIUU ¥ COOTBETCTBYIOIINX JAHHBIX, HEOOXOIUMBIX ISl BBITIOTHEHUS YIECOHBIX
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U TI03HABATEJbHBIX 3a/lay OMNpEeNeIEHHOr0 TUIA, MPUOOPETEHUE OIbITa B obacTu
UCIIOJIb30BaHUsA ~ MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTWMH,  OBJIAJICHUE
KyJIbTYpOil ~ aKTHBHOTO  MCIOJB30BaHHUS  PA3JMYHBIX  IOHUCKOBBIX  CHCTEM,
CaMOCTOSITENIbHO BBIOMpaTh ONTUMAbHYIO (QOpMYy MpeACTaBleHUs HHOpMALUU U
WJUTFOCTPUPOBATh PEIIAEMBIE 3a/1a4d HECIOKHBIMU CXEMaMH, JUarpaMMaMH, APYTrUMU
dbopmamu rpaduKu U UX KOMOHWHALIMSIMU;

YMEHHE HCIONb30BaTh W  aHAJIM3UpOBaTh B  Ipolecce y4yeOHOH U
HCCJIEIOBATENIbCKON  JIEATENIBHOCTH HMH(POPMAIUMI0 O BIUSHUU MPOMBIIIJICHHOCTH,
CEJIbCKOTr'0 X035IMCTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPYKAKOIIEH TPUPOTHON CPELBI.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHBbIC y4eOHbIe JeHCTBUS:

yYMEHUS 3aJlaBaTh BOMPOCHI (B XOJle Auanora v (Wiau) ITUCKYCCUM) MO CYIIECTBY
o0cyX/1aeMoi TeMbl, OPMYJIHPOBATH CBOM MPEMJIOKEHHSI OTHOCUTEIBHO BBIITOJIHEHHUS
MPEIIOKECHHON 3a/1a4H;

YMEHUSI IPEACTABIIATh NOJIYYEHHBIE PE3YIbTAThl I03HABATEIBHOUN AEATEILHOCTH B
YCTHBIX M MHCBMEHHBIX TEKCTaX; JeJaTh IPE3CHTAlHI0 PE3YyJIbTAaTOB BBHIMOJIHEHUS
XUMHUYECKOTO HKcrnepuMeHTa (1abopaTOpHOTO OMbITa, JabopaTopHOM paldoThl MO
HCCIICIOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO MPOEKTA);

yMEHUs y4eOHOrO COTPYJHHMYECTBA CO CBEPCTHHUKAMHU B  COBMECTHOM
[IO3HABATEJIbHOM M MCCIIEIOBATEIBCKON ACATENBHOCTA IIPU PEIIECHUN BO3HHUKAOIINX
npo0JsieM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COIVIACOBAHUS MO3ULUN (00CYXACHHUS,
OOMEH MHEHMSIMU, «MO3TOBBIE IITYpPMbD», KOOPAWHAILIUS COBMECTHBIX JCHCTBU,
onpeaereHrue KPUTEPUEB M0 OLIEHKE KaueCTBA BBITOJHEHHOW pabOThI U IpyTHUE).

PeryisiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:

YMEHUE CAMOCTOSTEIBHO ONPENEIATh LEJIH ACATENbHOCTH, IUIAHWPOBATH,
OCYIIECTBIISATh, KOHTPOJMPOBATb M TPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeSATEIbHOCTh, BBIOMpaTh HambOosee 3()(PEKTUBHBIE CIOCOOBI pEIICHUS YYEOHBIX U
MO3HABATENIbHBIX  3a/lay, CAMOCTOSITEAbHO  COCTABJISATH WM  KOPPEKTHPOBATH
IIPEJIOKEHHBIA AJITOPUTM JEUCTBHUM MPU BBINIOJHEHUU 3aJaHUN C YYETOM IOJYYEHHUS
HOBBIX 3HAHMM 00 U3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIHUAX, OIICHUBATh
COOTBETCTBHUE MOJIYYEHHOTO pe3yjbTaTa 3asBJICHHON 1€/, YMEHHE HCIIOJIb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIOBUU 33JIaHUN.

NPEAMETHBIE PE3YJIBTATHI

B cocrtaBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOEHUIO 00S3aTEIBHOTIO COJIEPIKAHUSA,
YCTaHOBJICHHOTO JTaHHOUW (henepanbHON pabouell mporpaMMoil, BBIIEIISIOT: OCBOCHHBIE
00y4aronIMMUCS HAyYHbIE 3HAHUS, YMEHUS U CHOCOOBI ACHCTBUM, crieupuyecKue s
npeIMETHOM o0nacTu «XUMHS», BUIbI ACSITEIBHOCTU IO MOJIYYEHUIO HOBOTO 3HAHMS,
€ro UHTEPIpPETAINH, MPEOOPa30BAHUIO U IPUMEHEHHIO B PA3TUYHBIX YI€OHBIX U HOBBIX
CUTYyalHUsX.
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K koHiy oOyuenus B 8 kJiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JOJHKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y O0YUAIOLIUXCS YMEHHIA:

e pacCKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TIIOHATHWA: aTOM, MOJIEKYyJa,
XUMUYECKUN 3JIEMEHT, IPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECh
(omHOpOAHAS W HEOAHOPOJHAs), BaJE€HTHOCTb, OTHOCUTEIbHAs aTOMHAs W
MOJIEKYJISIDHAsE Macca, KOJIMYECTBO BEHIECTBA, MOJb, MOJSpHas Macca,
MaccoBasi JIOJIi XUMHUYECKOTO 3JIEMEHTa B COCIUHEHHH, MOJSIPHBIH OO0BEM,
OKCHJ, KHCIIOTa, OCHOBAHHE, COJb, JJIEKTPOOTPHLATEILHOCTh, CTEIEHb
OKHUCJICHUSI, XUMHUYECKasg peakuus, KilacCupUKalMs peakluuidl: peaxkiuu
COCIMHEHHUSI, PEaKUUU Pa3JIOKEHHUS, PEaKlUu 3aMEICHUS, PEaKluu OOMEHa,
9K30- U PHJIOTEPMHUECKHUE PEAKIMHU, TEIIOBOU 3(PPEKT peakiuu, siapo aToma,
ANIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOWUTalb, pPaJdyC aTOMa, XUMUYECKas
CBA3b, MOJISIPHAs W HEMOJSpHAas KOBAJIECHTHAas CBA3b, MOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pPAacTBOp, MaccoBas JOJsA  BemecTBa  (IPOLEHTHas
KOHIICHTpAI|s1) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHSATUN U MPUMEHSTh
9TH TOHSTHS MPU ONMCAHUU BEUIECTB U UX MPEBPAIICHHIA;

e HCIOJb30BATh XUMHUYECKYIO CUMBOJIMKY JJIsI COCTaBJIE€HUs (OpPMYJ BEIIECTB U
YPaBHEHUM XUMUUYECKUX PEAKLINM;

e ONPENENATh BAJIEHTHOCTh ATOMOB D3JEMEHTOB B OWHApHBIX COCIUHEHMSIX,
CTENEHb OKHUCJIEHHUS 3JIEMEHTOB B OMHAPHBIX COECIUHEHUSAX, MPUHAIEKHOCTD
BEIIECTB K OMNpEeACIEHHOMY KJacCy COe€IMHEHuM 1o ¢opmysiaMm, BUJ
XUMHUYECKOH CBsI3U (KOBAJICHTHAsl M MIOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

e packpbiBaTb cMmbIci Ilepuomnueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh NOHUMAaHUE NEPUOJUYECKONM  3aBHCUMOCTH  CBOWCTB
XUMUYECKUX OJJIEMEHTOB OT HUX TmosokeHuss B Ilepumonnueckoid cucreme,
3aKOHOB COXpPAaHEHMsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO--
MOJIEKYJIIPHOTO YYEHUs, 3aKOHa ABOraapo;

e ONKCHIBATh U XapakTepu3oBaTh TaOaMuHyto Gopmy llepuoanueckoit cucremsl
XUMUYECKUX BJEMEHTOB: pa3linyaTh TMOHATHUS «TJaBHas mnoarpymnmna (A-
rpynna)» u «nobdounas noarpynna (b-rpymnma)y», Maneie U OoJibLLIME TTEPHUOJIBI,
COOTHOCUTh OOO3HayYeHUs, KOTOpble HMeroTcss B Tabiuue «lleprognyeckas
cucreMa xumudeckux dnemeHtoB J[. M. MengeneeBa» ¢ 4MCIOBBIMHU
XapaKTEPUCTHKAMU CTPOEHHUSI aTOMOB XMMUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij
aJ11pa, 00I1Iee YMUCIIO AIEKTPOHOB U PACHpeIeTICHUE X 10 JIEKTPOHHBIM CIIOSIM);

e KJacCU(pUUUPOBATh XHWMHUUYECKHE DJIEMEHTbhI, HEOPraHUYECKHE BEIIECTBa,
XUMUYECKUE PEAKLINH (IT0 YHCILY U COCTaBy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB,
o TerioBoMy 3 dexry);
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XapakTepu3oBaTh (OMHCHIBATH) OOIIME XHMMHUYECKHME CBONCTBAa BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEpPKIAas OMHCAHUE NPUMEPAMH MOJEKYISPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX Kade€CTBEHHOTO
COCTaBa, BO3MOYKHOCTH MPOTEKAHUSI XMMUUYECKUX MPEBPALCHUN B Pa3IUYHBIX
YCIIOBUSIX;

BBIYMCIIATh OTHOCHTEJBHYIO MOJIEKYJSIDHYI0O M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJI0 XUMHYECKOT0 3JIEMEHTA MO (POPMYJI€ COETMHEHUS, MACCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOU
peakuuu;

IPUMEHSTh OCHOBHBIE ONEPAMM MBICIUTEIBHON NEATEIIBHOCTH — aHalIu3 U
CHUHTE3, CpaBHEHHE, O0000IEHHEe, CHUCTEMaTU3alul0, KJIacCU(PUKAIIUIO,
BBISIBJICHUE TPUYUHHO--CIEACTBEHHBIX CBSI3€M — M1 M3y4YEHHUsS CBOICTB
BELIECTB U XMMUYECKUX PEaKLUUW, €CTECTBEHHO-HAy4YHbIC METObI ITIO3HAHUS —
HaOJIOJICHNE, HW3MEpPEHUE, MOJEIUPOBAHUE, OKCIEPUMEHT (peajbHbId U
MBICJICHHBIN );

CJIeI0BaTh IMpaBUJIaM IOJIb30BAHUSA XUMHUYECKOM NOCYI0M M J1abopaTOpHBIM
o0opyqoBaHuEM, a TakXke NpaBwiaM oOpalleHusi ¢ BellecTBaMU B
COOTBETCTBUM C MHCTPYKIUSMU IO BBITOJHEHHUIO JAOOPATOPHBIX XUMHUYECKHUX
OTBITOB MO MOJYYEHHIO W COOMpaHHUIO ra3o00pa3HbIX BELIECTB (BOXOpOAA M
KHUCJIOpOAa), MPUTOTOBIEHUIO PACTBOPOB C OMNPEACIEHHOM MaccoBOM poJie
pPacTBOPEHHOTO  BEUIECTBA, IJJAHUPOBATh U  MPOBOAMTH  XUMHYECKHUE
SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIEIOYEH M KHCIOT ¢ IOMOLIBIO
WHIUKATOPOB (J1aKkMyc, peHoIPTaienH, METUIIOPaHXK U IpyTHre).

K xoHiy oOyuyeHuss B 9 kJiacce npeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHHUIA:

PacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHSATHI: XUMUYECKUN 3JIEMEHT,
aTOM, MOJIEKYJia, MOH, KaTHOH, aHUOH, ITPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO,
BaJICHTHOCTb, AJIEKTPOOTPULIATENILHOCTh, CTEIIEHb OKHUCIEHUS, XUMUYECKas
peakuusi, XUMUYECKas CBS3b, TEIJIOBOM 3((PEeKT peakuuu, MoJib, MOJSIPHBIN
00BEM, pPAacTBOp, DJIEKTPOJMUTHI, HEANEKTPOJUTHL,  AIEKTPOJIUTHYECKAs
JUCCOLIMAIIMS, PpEaKIMM HMOHHOTO OOMeHa, KaTalu3aTop, XHUMHYECKOe
paBHOBecHe, OOpaTUMble U  HeoOpaTUMblE pPEAKIUH, OKUCIUTEIbHO-
BOCCTAHOBUTEJBHBIE PEAKLUHU, OKUCIUTENIb, BOCCTAHOBHUTENb, OKHCICHHUE H
BOCCTAaHOBJICHHE,  aUIOTponus,  amM(pOTEepHOCTh,  XUMHUYECKass  CBS3b
(KoBaJieHTHAas, MOHHAs!, METAJUTMYECKas ), KpUCTaJUIMUecKas peiérka, Koppo3us
METaJUIOB, CIUIaBbl, CKOPOCTh XMMHYECKON pEaKIUH, NPEAeabHO TOIMYCTUMAs
koHueHTpanus [1/IK BemecTsa;



TOUKA \! POCTA

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMUYECKUX MOHATHU U NIPUMEHATH
9TU MOHATHS IPU ONMCAHUY BEIIECTB U UX NPEBPAILCHUM;

HCIIOJI30BaTh XUMUYECKYIO0 CUMBOJIMKY JUJISl COCTaBJIEHUS (DOPMYJ BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONPENENATh BAJICHTHOCTh U CTEIICHb OKUCJICHUS XUMUYECKHX JJIEMEHTOB B
COCIMHEHMAX  PAa3IM4YHOIO  COCTaBa, IPHUHAUIEKHOCTH  BEIIECTB K
onpenenéHHOMY KJacCy COeIMHEHU mo (opmyrnaMm, BHJI XUMHYECKON CBS3H
(koBaneHTHasi, MOHHAsA, METaJUIMYecKas) B HEOPraHMYECKUX COEAUHEHUSX,
3apsij MOHA MO XUMHUYECKOU (opMmysie, XapakTep Cpelbl B BOAHBIX PacTBOpPax
HEOPraHWYECKUX COCIMHEHMM, TUI KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOIO
BELIECTBA;

packpeiBath cMmbici [lepmoamueckoro 3akona JI. WM. Menaeneesa wu
JEMOHCTPUPOBATh €ro MOHUMAHKE: OMUCHIBATh U XapaKTEPU30BaTh TAOIUYHYIO
dopmy Ilepuonnyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB: Pa3iNyaTh MOHITHS
«rnaBHass noarpynna (A-rpynma)» U «nobounas noarpynna (b-rpymma)y,
MaJjble U OOJIbIIME MEPUOAbl, COOTHOCUTh 0003HAYEHUS, KOTOPhIE UMEIOTCS B
MEPUOINYECKON Ta0JIUIIEe, C YUCIOBBIMUA XapaKTEPUCTUKAMHU CTPOECHHSI aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsj sjapa, oOllee YUCIIO 3JIEKTPOHOB H
pacrnpeieieHne HMX MO0  JJIEKTPOHHBIM  CJIOSIM),  OOBSICHATH  0OIIue
3aKOHOMEPHOCTM B W3MEHEHHMM CBOMCTB JJIEMEHTOB U HUX COCIMHEHUN B
nmpefenax MallbIX IEPUOJOB M TJVIABHBIX NOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHE DSJEMEHTHI, HEOPraHMYeCKHE BEIlEeCTBa,
XUMHUYECKHE peaKuu (10 YUCIy U COCTaBy Y4acTBYIOLIUX B PEAaKIMH BEILECTB,
O TEIUIOBOMY 3(P(EeKTy, O M3MEHEHHUIO CTEHEHEW OKHUCIIEHUS XUMUYECKUX
AJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOMME U CHEUU(PUUSCKUE XUMHUYECKUE
CBONMCTBA IIPOCTBIX M CIIOKHBIX BEIIECTB, ITOATBEPKAAs ONMCAHUE IIPUMEpPAMU
MOJIEKYJISIDHBIX WM HMOHHBIX YPaBHEHMM COOTBETCTBYIOIIMX XHMHYECKHUX
peaKkuuit;

COCTaBJIATh YPABHEHUS DJIEKTPOJIUTHUECKON AUCCOIMALINNA KUCJIIOT, IIEJI0YEN U
COJICH, TOJHBIE M COKpAlIEHHbIE YpPAaBHEHMsI peakUuid HOHHOTO OOMEHa,
YPaBHEHMS PEAKLUN, MOATBEPKAAIOIINX CYIIECTBOBAHUE I'EHETUYECKON CBS3H
MEJK]ly BEILIECTBAMHU PA3JINYHBIX KIIACCOB;

pacKkpblBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBHUTENIBHBIX  PEAKIUI
MOCPEJCTBOM COCTABIICHHUSI DJIEKTPOHHOTO OajaHCa 3TUX PeaKluid;
IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTM OT HX CTPOCHUS,
BO3MO>KHOCTH IIPOTEKAHUsI XUMUYECKHUX ITPEBPAILEHUN B PA3JIMYHBIX YCIOBUSAX;



TOUKA \!pocm

BBIUMCIISITH OTHOCHUTEIIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJI0 XHMHYECKOTO 3JIeMEHTa 1Mo (hopMysie COSAMHEHUS, MAaCCOBYIO
JIOJII0 BEIIECTBA B PAacTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XHMMHYECKOM
peaKIum;

COOMIOMaTh TpaBHWJIA TOJIB30BAHMS XMMHUYECKON MOCYIOW W J1a00paTOpHBIM
o0opymoBaHHEM, a TaKKe MpaBHUIa OOPAIICHUS C BEIICCTBAMH B COOTBETCTBHUU
C MHCTPYKIUSMHU TI0 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OIBITOB II0
MOJIYYCHUIO U COOMPAHUIO Ta3000pa3HBIX BEMIECTB (aMMHaKa M YTJIEKHUCIIOTO
rasa);

NPOBOJUTh PEAKIUH, TMOATBEPKIAIONINE KAUYeCTBEHHBIM COCTaB Pa3IUYHBIX
BEIICCTB: PACIIO3HABATh OMBITHBIM IMYyTEM XJIOPHI-, OpPOMHUI-, HOIUI-,
kapOoHnat-, ¢ocdar-, cunukar-, cyiabdar-, TUIPOKCUA-HOHBI, KAaTHOHBI
aMMOHHUSI W WOHBI M3YYCHHBIX METAJUIOB, NPHCYTCTBYIOIINEC B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

OPUMEHSTh OCHOBHBIC ONEPAIMH MBICTUTEIBHONU JEATEIBHOCTH — aHAU3 U
CUHTE3, CpaBHEHHE, OO0OOIIEHHUE, CUCTEMATH3allMIO, BBISIBICHUE MNPUYUHHO-
CICICTBCHHBIX CBSI3¢d — I WM3YYCHHUS CBOWMCTB BEIIECTB M XHMHYCCKHUX
peaknuii, €CTeCTBCHHO-HAy4YHBbIC METOABI TO3HAHWSI — HaOII0IeHUE,
U3MEpEHUe, MOJICIMPOBAHUE, SKCIIEPUMEHT (PeaibHbIM U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
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8 KUIACC
Ne HanmenoBanmue pa3jiesioB u Klsz:;:;c;:::acos IpakTuueckue JuekTpoHHbIE (HUGpPOBHbIE)
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYECKHE OHATHS
XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubmuorexa [JOK
MPAKTUYECKOU JIeSITEIbHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
19 BelectBa 1 XuMu4ecKkue 15 1 bubmuorexa [IOK
peaxkuuu https://m.eds00.ru/7f41837¢c
Hroro no paszneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopon. Ilonsitue 6 bubnuoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
29 Bonopoa.llonstue o kucnorax 8 1 bu6mmoteka [IOK
U COJIAIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
OCHOBaHHMSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 bu6nuoreka [IOK
HEOPraHUYECKUX COEIUHEHUN https://m.edso0.ru/7f41837c

Hroro no pazneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaeseeBa. CTpoeHue aToMoOB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH

31 Ilepuonuueckuii 3aKOH U

7
Ilepronnueckas cucrema

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c



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

XUMHUUYECKUX 3jieMeHToB J[. 1.
Mengnene-eBa. CTpoeHue aToma

TOUKA \!pocm

XUMHYECKasa CBI3b.
3.2 OKHUCIATEIILHO 8
BOCCTAaHOBUTEIIbHBIE PEAKIIUU

Htoro no pazneny 15

PesepBHOe Bpems 3

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

bubnuoteka LIOK
https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10
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9 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne ni/m E:;arn;:::;);:::me pasieIon HTeM Beero KonTpoabubie IIpakTuueckue f:g;g)f O(LB;TI:J)IBHH e
padoThI padoTshI pecype
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
11 [ToBTOpeHue n yriryoieHne 3HaHum 5 1 bubnnorexa [JOK
OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
peaxkuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAST JUCCOLIHALIHS. 8 1 1 bubmmoreka [JOK
XUMUYECKUE PEAKIIMU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeIMHEHUS
21 OO0m1as XxapakTepucTUKa XUMHUUECKIX 4 1 bubnnorexa [JOK
aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
ast XxapakT
22 smeenros ViArpymes Ceparn et 6 Bu6mroexa LIOK
COCTHHEHHS https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.3 3J1eMeHT01§ VA-II?pyHHBI. A3zot, dpochop u ux 7 1 Egg?ﬁ;?:;;gg}?f 112636
COEIMHEHUS
24 onewenton Vanpynm. Sracponn : ) 2 buGmiorera LIOK
T T — https://m.edso00.ru/7f41a636
Hroro 1o pasneny 25
Paszgea 3. Metasiibl M1 MX COeAMHEHU S
3.1 OO0mmue cBO¥CTBa METAIIOB 4 bubmmorexa LIOK

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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3.2 Baxneime MetTamisl 1 UX COSIUHEHUS 16 Bubmnorexa HOK
' https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Pasznea 4. Xumus 4 OKpysKamomas cpeaa

4.1 BemecTBa 1 Matepuaibl B )KU3HU Y€JIOBEKA 3 bubnnorexa LIOK
' https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMms 3 buGnuorexa LIOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



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

ITOYPOYHOE IIVTAHUPOBAHUE
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8 KUIACC
KoanuecTBo yacoB DJIeKTPOHHbBIE
Ne Jara
Tema ypoka Koutpoa  IIpaktn uudposbie
n/n Bceero U3YYeHUs
bHbBIE yecKkHne o0pa3oBaTejibHbIE
padoTbI padoTbI pecypcbl
1 IIpenmer xumuun. Poab XuMHUM B KU3HU YEIIOBEKA. 1 bu6mmoreka [IOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTre 0 MeTOAaX MO3HAHUS B XUMUU 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d227e
[Ipa eckast padora Ne 1 «IIpaBuia pabo
3 nzﬁi;(;;Zp;Hﬂnpnpnng o6pan?e§$11 cp o 1 bubmmorexa LIOK
https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAaHUEM
4 Yuctele BemecTBa U cMecu. CriocoObl pa3aeneHus 1 bubnuotexa [JOK
cMmecen https://m.edsoo.ru/ff0d26ca
5 [IpakTuueckas pabora Ne 2 «Pa3nenenue cmeceit 1 bubnuoreka [IOK
(Ha mpuMepe OYMCTKH OBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
bu6nmoreka [JOK
6 ATOMBI M MOJICKY b1 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnmnorexa [JOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie u CIIOKHBIE BEIIECTBA 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmiorexa HOK
https://m.edsoo0.ru/ff0d2d50
3aK0H TOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUYECKas
10 ¢dopmyna. BaeHTHOCTh aTOMOB XUMHYECKUX 1 bubmiorexa HOK
: https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
11 OtHocuTenbHas aToMHast Mmacca. OTHOCUTENbHAS 1 bubnnorexka [HOK
MOJIEKYJIIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10J11 XUMAYECKOTO JIEMEHTA B 1 bu6mmorexa [{OK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d350c-

COEIMHEHUH
bu6mmoreka [IOK
13 Komnuecto BemecrBa. Monbs. Mossipas Macca https://m.edsoo.ru/ff0d5230
14 Pu3nuecKkue 1 XUMHYECKHUE SBJICHUSA. XUMHUUYECKasi bubnmoreka [JOK
peaxkuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycaoBHsI IPOTEKAHUSI XUMUYECKUX bubmuoreka [IOK
peakui https://m.edsoo.ru/ff0d3a16
16 3aK0oH COXpaHEHUsI MACChl BEIIECTB. XUMUYECKUE bubnnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Borurcnenus KkoinyecTBa, Macchl BELIECTBA 110 bubnnorexa [HOK
YPAaBHEHUSM XUMHUYECKUX PEaKLIUU https://m.edso0.ru/ff0d5708
18 Kiaccupukanuss XMMHUYECKUX PeaKIIHid bubnnoreka [JOK
(coemuHeHus, pa3IoKeHHs, 3aMeIeHUs, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4€HBIN-IHIUKIIONEIUCT. bubnnorexka [JOK
O00011eHne U cCUCTEMAaTU3AIINS 3HAHUH https://m.edsoo.ru/ff0d40c4
20 KonTponsHas padora Nel no teme «Bemiecta u bubnnorexka [JOK
XUMUYECKHUE PEaKLIN» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. CocTaB Bo3ayxa. bubnuoreka [IOK
Kucnopox — aneMeHT u npocroe BemecTso. O30H https://m.edsoo.ru/ff0d448e
Puznyeckne 1 XMMUYECKHE CBOMCTBA KUCIOPOAa
22 (peakmuu okucieHus, roperue). [lonsrue o6p bubmorexa [JOK
— ’ https://m.edsoo.ru/ff0d4614
CniocoObI Moy4eHUs KHCI0opo/ia B Ta0OpaTOpUu 1
23 npOMHmneHHZETH HpI/IMeHI;Hi[Ie KHCHogozlap bubmorera [IOK
’ https://m.edsoo.ru/ff0d497a
TermoBol 3pPEeKT XMMUYECKOUN pEAKLINU, ITOHATHE
24 0 TepMOXI/IM(II/)I(}I)eCKOM ypaBHeHI/II/Ip 9K30- U bubmorexa LIOK
’ https://m.edso0.ru/ff0d4790
DHIOTEPMUUYECKUX PEAKITUIX
o5 TornmmBo (HedTh, yroib 1 MeTaH). 3arpsi3HeHHE bubnuoreka [IOK

BO3]1yXa, CITOCOOBI €r0 MPeI0TBPAICHUS

https://m.edsoo.ru/ff0d4c4a
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[Ipaktuyeckas padora Ne 3 o teme «llomyuenue u bubmumoreka [IOK
26 z :
coOupaHue KUCIOPOia, U3YICHHE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
27 Bonxopon — 3i1eMeHT U IpOCTOE BELIECTBO. bubnuoreka [IOK
Haxoxnenue B mpupoie https://m.edsoo.ru/ff0d4ddo
28 ®u3nyecKue 1 XUMHUYECKHE CBOMCTBA BOJOPO/IA. bubnmoreka [JOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIOTAX U COJIAX bubmmorexa LIOK
https://m.edso0.ru/ff0d50d2
30 Crioco0sI MoTydeHus BOAOPO/Ia B JIAOOpaTOPUHU bubmorexa LIOK
https://m.edsoo.ru/ff0d4ddo
31 [TpakTueckas pabota Ne 4 mo reme «llonydyenue u bubnnoreka [JOK
cobupaHue BOJOpOa, U3yUYEeHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
. . bubmuorexa [JOK
32 MoutsipHbIii 00BEM Ta30B. 3aKOH ABOTAIPO https://m.edsoo.ru/ff0d542e
Boruncnenust o00bEMa, KoJIM4ecTBa BEllecTBa raza
33 10 €ro0 U3BECTHOMY KOJIMYECTBY BEILECTBA UIIU bubnnorexka [JOK
00BEMY https://m.edsoo.ru/ff0d55a0
B N
34 peaitm na oorose saxons oGbeum omHoucr Bubmnoreka [1OK
peakt https://m.edso0.ru/ff0d5708
ra3oB
35 Du3nYecKnue 1 XUMUYECKHE CBOMCTBA BOJIbI bubmorexa LIOK
https://m.edsoo.ru/ff0d587a
. bubmuoreka [JOK
36 CocraB ocHoBanHwmii. [ToHsATHE 00 HHIUKATOpPAX https://m.edsoo.ru/ff0d59e2
B .H
37 wemacumennsie pactaopst. Macconas fors Bubmnoreka L1OK
o P pBI- A https://m.edso0.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
[TpakTrueckas padora Ne 5 mo Teme o Bubmorexa [IOK
38 «IIpuroroBiieHne pacTBOPOB C ONPEAEIEHHON

MAacCOBOM 10JIei paCTBOPEHHOTO BEIIECTBAY

https://m.edsoo.ru/ff0d5eba
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39 KonTtponsnast padora Ne2 o teme «Kucnopo. bubmumoreka [IOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KiaccudUKaIys, HOMEHKIIATypa Bubmzorexa LIOK
ABL: ’ ’ yp https:/m.eds00.ru/ff0d664e
a1 [TonyueHne u XuMUYECKHE CBOMCTBA KUCIOTHBIX, bubnuoreka [IOK
OCHOBHBIX U aM()OTEPHBIX OKCHUIOB https://m.edsoo.ru/ff0d664e
OcHOBaHHUS: COCTaB, KJIaCCH(PUKAIIHS, bu6mmoreka [IOK
42 _
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 TlonydeHue u XMMUYECKHE CBOMCTBA OCHOBAHU I Eubmorexa IIOK
¥ https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kitaccudukaims, HOMEHKIATypa bubmiorexa HOK
' ’ i yp https://m.edsoo.ru/ffOdfee2
45 [Monyuyenue U XUMHUUYECKHE CBOMCTBA KUCIOT Bubmiorexa ITOK
i https://m.edsoo.ru/ffOdfee2
16 Conu (cpenHue): HOMEHKIATypa, COCOObI bubnuoteka [JOK
MOJTYYEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padbora Ne 6. Pemenue
47 SKCHEPUMEHTANIBHBIX 3a7a4 10 TeMe «OCHOBHbIE bu6nmoreka [JOK
KJIACChI HEOPraHUYECKUX COCINHEHUI https://m.edsoo.ru/00ad9b7c
48 I'eneTnyeckas CBA3b MEXAY KJIaCCaMU bubnnorexka [JOK
HEOPraHWYECKUX COCTMHEHUM https://m.edsoo.ru/00ad9a50
. bu6mmorexa [IOK
49 O00011IeHNE U CUCTEMATU3AIUS 3HAHUN https://m.edso0.ru/00ad9ch?
50 KonTtponbHas padora Ne3 no reme "OcHOBHBIE bubnnorexka [JOK
KJIACChl HEOPTaHUYECKUX COCTMHEHMIT" https://m.edsoo.ru/00ad9ela
[IepBoie MONBITKH KJIACCU(UKALIMHT XUMHUYECKHAX
51 Z-)J'IepMeHTOB IlousgTne o (bnnag CXOIHBIX Brbmuotexa [IOK
) py a https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
52 Ilepnonnueckuii 3akoH u [lepuonnueckas cucrema bubnmoreka [JOK

XUMHYECKHX d1eMeHToB [, 1. Menaeneea

https://m.edsoo.ru/00ada52¢
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53 [Tepuoapl, rpynmsl, MOATPYMIIIbI Bubmorexa HOK
i ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SI/IEP. bubmmoreka [JOK
H30Tonbl https://m.edsoo.ru/00ada342
CtpoeHue dIEKTPO 000JI0YEK aTOMO
55 3J1T£M61§1THOB ?[epfd%;zz)c(mﬁ gH:TeMbTI IIF I?I Bubmzorexa LIOK
U https://m.edsoo.ru/00adaébc
Mennenecena
XapakTepuCcTHKa €CKOT'0 3JIEMEHTA I10 €T0
56 HOJE)O)I:;IfI:IIOT;I I;Ie);)ﬁl(\)/[;[d;qeglc(r)ﬁ cJIjIclfelf/IIZ I[H 14 ' bubmmorexa LIOK
o https://m.edsoo.ru/00ada824
Mennenecena
3uauenue [leprnognueckoro 3aKoHa IJIst pa3BUTHS
o7 HayKU U HpaKl?I‘I/IKi A1 MeHI[eJIeeHB —pyqéHmﬁ bubmmorexa LIOK
v ’ https://m.edsoo.ru/00ada96e
Mearor ¥ rpaxk TaHuH
58 DIEKTPOOTPULIATETLHOCTh aTOMOB XUMHUYECKHUX bubnuotexa [JOK
DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnast xumMuueckast CBsI3b Bubmiorexa IJOK
https://m.edsoo.ru/00adac34
60 KoBaneHnTHast mosisipHasi XUMUYeCKasi CBSI3b bubmiorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HenoasipHask XMMUYECKasi CBS3b Bubmiorexa IJOK
https://m.edsoo.ru/00adaah9
bu6mmorexa [IOK
62 CIeIIeHE OKMCICHH https://m.edsoo.ru/00adae28
63 OKHCIUATENEHO-BOCCTAHOBUTEIBHBIC PEAKIINN bubmiorexa LIOK
https://m.edsoo.ru/00adb076
64 OKUCINUTENIN U BOCCTAHOBUTEIN bubmioreka LTOK
https://m.edsoo.ru/00adb076
65 KonTtponbHas padora Ne4 o teme «Ctpoenue bubnnoreka [JOK
aToMa. XUMHYECKas CBA3L) https://m.edsoo.ru/00adb486
66 PesepBHbIit ypok. O600111€HNE U CHCTEMaTU3alNs bubnmoreka [JOK

3HAHUH

https://m.edsoo.ru/00adb33c
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67 PesepBHblit ypok. O0001I€HNE U CUCTEMATH3AIHSA 1 bubmumoreka [IOK
3HAaHUU https://m.eds00.ru/00ad9ch2
68 PesepBHblit ypok. O0001IEHNE U CUCTEMAaTH3AIIHS 1 bubnuoreka [IOK
3HAaHUU https://m.edsoo.ru/ff0d61c6
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9 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne aTa udposbie
Tema ypoxa Konurpo  Ilpaktu | uudp
n/n Bcero JIbHBIE yeckKue H3Y4YeHH S o0pa3oBaTe/ibHbIE
padoThbI padoThbI pecypcbl
1 [lepnonnueckuii 3akoH. [leprnonnueckas cucrema 1 bubmmoreka [JOK
xumuueckux asemenToB J{. . Meneneera https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB 1 bubmmoreka [JOK
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB https://m.edsoo.ru/00adb6b6
3 Kiaccudukanus 1 HOMEHKIIaTypa HEOPraHUIECKUX 1 bubanorexa [JOK
BEILIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl XuMHu4ecKkoil CBSI3U U THIIBI 1 bubnunoreka LIOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTpomasnas padora Nel no teme «IloBropenue u
5 yri1yOJieHHe 3HaHUI OCHOBHBIX pa3ziesioB Kypca 8 1 1
KJ1acca
6 Knaccudukanms XuMuueckux peakiui 1mo 1 bubnnorexa [JOK
pa3IMYHBIM NIPU3HAKAM https://m.edsoo.ru/00adbch0
7 ITonsATHE O CKOPOCTH XUMUYECKOU pEaKIINHU. 1 bubmmnoreka HOK
[ToHsITHE O TOMOTEHHBIX U TE€TEPOTEHHBIX PEAKIUSAX https://m.edsoo.ru/00adbe9a
[TonsTne 0 XuMUYecKkoM paBHOBecHH. DakTOpbI
8 BIIUSIONINE HA CKOPOCTh )I:I/IMquCKoﬁ eaKI_II/Il:I)/I 1; 1 bubmorexa IIOK
P P https://m.edsoo.ru/00adc28c
MTOJIOKEHNE XUMHUIECKOTO PAaBHOBECHS
9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN 1 bubmnorexa [IOK
peakl https://m.edsoo.ru/00adcade
10 Teopus 3NEKTPOIUTUYECKON JUCCOLHAIIH. 1 bubnmnoreka [JOK
CunpHbl€ U ciiabble JIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 Honnble ypaBHEHUs peakluii 1 bubmorexa LIOK
yp P https://m.edsoo.ru/00add448
12 XUMHYECKHE CBOMCTBA KUCIIOT M OCHOBAHHM B 1 bubnunoreka LIOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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CBETE MPECTABICHUNA 00 3IEKTPOTUTHUECKON
JMCCOLIMALIUU
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https://m.edsoo.ru/00add5d8

XMMHYECKHE CBOMCTBA COJIEH B CBETE

bu6nmoreka [IOK

13 MIPEACTABICHHUH 00 AJIEKTPOIUTHICCKOM https://m.eds00.ru/00add8b2
JCCOLIMALIUU
14 [TonsiTHe O TUIPOIU3E CONCH bubmaorexa LIOK
https://m.edsoo.ru/00add9d4
N bubnunoreka LIOK
15 O06001eHne U cucTeMaTu3alus 3HaHUK https://m.edsoo.ru/00addd12
16 [TpakTuueckas padota Ne 1. «Pemenue bubmmoreka [JOK
AKCIIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTtponsHast padora Ne2 o teme
17 «an'IlgIIzT;)I(I))JI'I{I/I:I/EIeCKZ}I zLI/IcgouTI/I:L[IH;I XUMHYECKHE bubmiorexa LIOK
‘ https://m.edsoo.ru/00addecO
peakluu B paCTBOPAX»
OO11ast XxapakTepUCTHKA raJIoreHoB. XUMUYECKHE bubmmnoreka HOK
18 9 .
CBOIICTBa Ha MPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
XmopoBogopoa. CosisiHast KHCI0Ta, XUMHUYECKHE bu6nmorexa LIOK
19 . :
CBOMCTBA, ITOJIyYCHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
[Tpaktuyeckas padora Ne 2 o teme «llonyuenue bubmmnoreka HOK
20 . . :
COJITHOM KUCJIOTBI, U3y4YECHHUE €€ CBOMCTBY» https://m.edsoo.ru/00ade348
21 Boruncnenus no ypaBHEHUSIM XUMHUYECKUX bubmuorteka [IOK
peaKIMii, eCIIM OJIMH U3 peareHTOB B U30BITKE https://m.edsoo.ru/00ade488
bu6nunorexa LIOK
22 OO6mas xapakrepucTuka 31eMeHToB VIA-rpymnmst https://m.edsoo.ru/00ade64a
ry | Ao e e, Eoomoem B 10K
pb g pHpoZe. https://m.edsoo.ru/00ade64a
CBOICTBa cepbl
24 CepoBoaopo, cTpoeHue, (pu3ndeckue u bubnuoteka [JOK
XUMUYECKHUE CBOMCTBA https://m.edso0.ru/00ade802
o5 Oxkcuppl cepol. CepHas KUCIOTa, GU3NYECKUE U bubnmoreka [JOK

XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC

https://m.edso0.ru/00adea28
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bu6nmoreka [IOK

2 .
6 KHMCJIOTBL. XMMHYECKOE 3arpsA3HEHUE OKPYXKaIOIen https://m.edsoo.ru/00adec8a
Cpelbl COeTUHEHUSIMU CEPhI
27 Brrunciienne MaccoBoil 1071 BBIXOJA IPOAYKTa bubnmnoreka HOK
peakuuu https://m.edsoo.ru/00adec8a
OO61mas XxapakTepuCcTHKa 3JIEMEHTOB V A-TpYIIIIbI.
28 Ascli acrII) oc paHCHI/Ie B IIPUPO/IE (bmnz}elcxne u Bubmzorexa HOK
> bacnpoctpe PHPOJIE, https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBONCTBA
AMMuak, ero GuU3nYecKue 1 XMMUIECKHUE CBOMCTBA, bubmmoreka [JOK
29 .
MOJYYECHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
30 [TpakTudeckas padora Ne 3 mo Teme «Ilomyuenue bubnnorexa [JOK
aMMHaKa, U3y4eHHE €r0 CBOMCTBY https://m.eds00.ru/00adf180
31 A3oTHas KUCIOTa, € Pru3nyecKkre u XUMHUIECKUe bubmmnoreka HOK
CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB M COJICH aMMOHWSI B
32 Ka4yecTBE MUHEPAJIbHBIX y100peHni. XuMudyeckoe bubmuoreka [IOK
3arpsI3HEHUE OKPYKAIOIIEH Cpelibl COETUHEHUSIMHU https://m.edsoo.ru/00adf518
azora
®docdop. Oxcua pochopa (V) u pochopnas
33 I(I/ICJ'I(l())TE (bI/I3I/I‘i[e((1:)KI/Ig) HpXI/I(lxdl/z‘{eiHeq)CBIz)ﬁCTBa Bubmorexa LIOK
’ ’ https://m.edsoo.ru/00adf68a
MOJTYYCHHUE
Ucnonp3oBanue pocdaroB B kauecTBe
34 MUHEPATHHBIX I[(i())G %Hnﬁ 3arpsi3sHeHUE bubmorexa [IOK
PAIBHBIX YAOOD L https://m.edsoo.ru/00adfc20
MIPUPOTHON cpebl pochaTamu
VYrnepon, pacpocTpaHeHue B IPUPO/IE, bubmuotexa [IOK
35 . :
dbusznyecKkue 1 XUMUYECKHEe CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcuppl yraepoaa, ux Gpuandeckue 1 XUMHIECKHe
HABL YITIEpOZL ¢ bubmuoreka [{OK
36 CBOMCTBA. DKOJIOTHYECKUE TTPOOTIEMBI, CBSI3aHHBIE C .
https://m.edsoo.ru/00adfebe
okcuzoM yriepoaa (1V)
37 VYronpHas KUCIoTa U €€ CoTu bubmuorexa [{OK
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https://m.edsoo0.ru/00ae006¢c

38 JIEKUCIIOTO Ta3a. KauecTBeHHAs peakius Ha buGmuorexa LIOK
T " p https://m.edsoo.ru/00ae027e
KapOOHAT-HOH

39 [lepBoHauanbHBIE TOHATHUS 00 OPraHUYECKUX bubnuoreka [JOK
BEIIIECTBAX KaK O COCAMHEHUSIX YIIIepoia https://m.edsoo.ru/00ae054e

40 Kpemuwuii 1 ero coeguHeHUs bubnnorexa LJOK

P https://m.edsoo.ru/00ae080a
[TpakTudeckas padora Ne 5. Pemenue
41 31<I::ne I/IMeHTaJ'II;HBIX 3a/1a4 1o TeMe «BakHeiimme buGnuorexa LIOK
P https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl U UX COCTUHEHUS
KonTtponbsnast padora Ne3 o reme «Baxueimme Bbu6mmoteka LJOK

42 i
HEMETAJLJIBI ¥ UX COEIUHEHU https://m.edsoo0.ru/00ae0el8
OO0m1as XxapakTepucTUKa XUMHUECKUX 2JIEMEHTOB

43 — MeTaIoB. MeTtannuueckasi CBsI3b U bubmmoteka IIOK
METAJINYECKask KPUCTAIUIMYECKAs PeIIETKA. https://m.edso0.ru/00ae103e
dusnveckue CBONCTBA METAIIOB
XUMHUYECKUE CBONCTBA METAJIJIOB. bu6mmoteka IIOK

44 . . .
DIEKTPOXUMUYECKUN Psil HAPSDKEHU METAJIOB https://m.edsoo.ru/00ae1156
OO6mue cmocoOb! moTy4yeHus MeTauioB. CIUTaBsbl.

45 Beruncnenus no ypaBHEHUSAM XUMHUYECKUX bubmmnoreka HOK
pEaKIUii, €CIIM OJIMH U3 PEareHTOB COACPIKUT https://m.edso0.ru/00ae1156
pUMeCH

46 [TonsiTHE O KOPPO3UU METAJLIOB Bubmorexa LTOK

pP https://m.eds00.ru/00ae1278
but6mmorekxa [IOK

47 [Henotrere MeTans! https://m.edso0.ru/00ae14b2

48 OKcuapl ¥ THAPOKCUTBI HATPUS U KAJTHSI Bubmorexa LTOK

g AP a p https://m.edsoo.ru/00ae14b2

49 [[{erouHO3€EMENBHBIE METAIUIBI — KAJIbLUN U bubnmoreka [JOK

Mar"Hum

https://m.edso0.ru/00ae15e8



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

TOUKA \!pocm

50 Baxkueiime coefuHEHUSA KAJIbLIUSA Bubmorexa LOK

https://m.edso0.ru/00ae15e8

51 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI

52 JKEcTkoCcTh BOJIBI M CLIOCOOBI €€ YCTpaHEHHS BH6J?HOTeKa LOK

https://m.edso0.ru/00ae1886

53 [IpaxTuyeckas padora Ne 6 mo teme "JKécTkocTb bubnuoreka [JOK
BOJIbl U METO/bI €€ yCTpaHEHHUS" https://m.edsoo.ru/00aelae8

N bubmnorexa IIOK
54 Amomminii https://m.edsocL).IrUIOan1064
55 AMdoTepHbIE CBOMCTBA OKCHIA U THIPOKCUIA EH6J_IHOTeKa LHOK
https://m.edsoo.ru/00aelc64
bubmnorexa IIOK

26 Keneso https://m.edsocL).IrUIOanld86

57 Oxkcuapl, Tuapokcu sl u conu xkenesa (1) u xenesa bu6nmorexa LIOK
(1 https://m.edsoo.ru/00ae35e6

58 O000111eHNEe U cUCTEMATH3AllMs 3HAHUH

(V)

59 g(iiii)l/;q;ecﬁizﬂifb(gi.ﬁaz 11;(‘)3 Ifee;;l iBa)KHeI‘/'IIHI/Ie Bubmmorexa HOK
METAMTBI H HX COETHHEHHS https://m.edso0.ru/00ae3de8
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX

60 peakIuii, eclii OJIH U3 PeareHTOB JaH B U30BITKE bu6nmorexa LIOK
WJIM COJIEPKUT NPUMECH. BBIUNCIIEHNS MaCcCOBOM https://m.edsoo.ru/00ae1750
JIOJTM BBIXOJ1a TIPOYKTA PEAKITUU

61 O00011IEHNE U CUCTEMATU3AIMs 3HAHUN

62 KonTponbnas pabota Ne4 o reme «Baxuelinue
METAaJIJIbI U UX COCIUHCHUS

63 BemectBa 1 MmaTepuanbl B TOBCETHEBHOM KU3HU bubnunorexa LIOK
YeJI0BEKA https://m.edsoo.ru/00ae3f50

64 XHUMHYECKOE 3arps3HEHNE OKPYIKAIOIICH CpeIbl BH6J_IHOTeKa HOK

https://m.edsoo.ru/00ae4270

65 Ponp Xxumun B pemeHrnn SKOJOTHYECKUX TTPOOIemM bubnuoteka [JOK
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https://m.edso0.ru/00ae4270

66 PesepBHblii ypok. O0001I€HNE U CUCTEMATH3AIHA 1 bubnuoreka [JOK
3HAHUI https://m.edsoo.ru/00ae0d0a

67 PesepBHbIii ypok. O600111€HNE U CUCTEMATHU3aIIHS 1 bubmmoreka [JOK
3HaHUHI https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O0001IeHNE U CUCTEMaTH3AIHA 1 Bu6muoteka [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



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

TOUKA \! POCTA
YUYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O .
IMPOIECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA
* Xumus, 8 knacc/ ['abpuensa O.C., OctpoymoB WU.I'., Cnanko C.A., AKIOHEpHOE
obmiectBo «M3aarenscTBO «lIpocBemenuey, 2020

» Xumus, 9 xkmacc/ IN'abpuensa O.C., OctpoymoB WU.I'., Cnanko C.A., AKnEOHEpHOE

obmectBo «M3natenbeTBo «IIpocBemenney, 2021

METOAUYECKHUE MATEPHUAJIBI JJJISI YYUTEJISA

Metoauueckoe mocobue. Xumus 8-9 kmaccel/ K ydeOHmky Xumus 8-9 Kkiace,
lNa6bpuenssa  O.C., OctpoymoB WN.I'., CnagkoB C.A., AkKuuoHepHOE OOIIECTBO
«M3natenbctBo «IIpocBemenney, 2021.

Xumus. 8 knacc. [Ipaktudeckue u koHTponbHbBIE padoTel. PI'OC, 2020.

Xumus. 9 knacc. [Ipaktudeckue u KoHTponbHbBIE padoTel. PI'OC, 2021.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

bubnroreka IIOK https://m.edso0.ru/00ae3f50

https://www.yaklass.ru/p/himija#program-8-klass
https://www.yaklass.ru/p/himija#program-9-klass



https://m.edsoo.ru/00ae3f50
https://www.yaklass.ru/p/himija#program-8-klass
https://www.yaklass.ru/p/himija#program-9-klass
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JlaGopaTopHble padoThl 8 KiIacc:

IIpakTuyeckasi padora Ne 1. «M3yyeHue CTPOeHUsI IJIaMeHM

Teopernyeckas yacTb: I'OpeHrE — CIIOKHBIN NPOLECC, COIPOBOKIAAIOLIUNCS BBIIACICHUEM YHEPIHH,
KakK IIpaBuIIO, B

BUJIE TeIlIa U cBeTa. Pa3nuuaioT roMoreHHoe ropeHue (Harpumep, npu padboTe ra3oBoil TOpenku), u
reTeporeHHOE TIopeHue (HalpuMmep, FOpEeHHEe CHUpTa M CyXoro roprouero). B paccMoTpeHHBIX
puMepax 1miamsi UMeeT CXOJHOE CTpoeHue. B HEM MOXKHO BBIJICIUTH TPH YaCTH.

BHyTpeHHull KOHyC TEMHOro ILBeTa (B cllyyae TIa30BOM TIOpPEJIKHM CHUHEro LBETa) C HU3KOU
temneparypoit ~ 300—500 °C. 31ech NpOUCXOAUT UCHAPEHUE U PA3TI0KEHHE TOPIOYEro BEIIECTBA.

CpenHuii BOCCTAaHOBUTENBHBI KOHYC COCTOMT M3 CMECH BO3JyXa M TOPSILEro rasa. 3Iech IOJ
BiusiHueM Oosee Bbicokod Temmeparypbl (1500—1800 °C) nmpoaykThl MCIApeHUs U Pa3IOKEHUS
TOPIOYMX BEIIECTB AKTMBHO PEarupyroT ¢ KUCIOopoJoM. Eciau yacTe yrieposaa octaercsi CBOOOIHOM,
TO €ro

MeNbYalilllie YacTULbl PACKAJAIOTCA M NPHUAAIOT IUIAMEHHU SpPKOE CBEYEHHE. JTa 4acThb IUIAMEHU
O6orata yrapapiM razoM CO — CHJIBHBIM BOCCTAaHOBUTENIEM, IIO3TOMY €€ Ha3bIBaIOT
BOCCTAaHOBUTENIbHOM. Touka Hamboiee BBICOKOM Temmeparypbl HaxOIUTCS Ha  OCTpHUE
BOCCTAHOBUTEJIBHOI'O KOHYCA.

BHenHui OKMCIUTEIbHBIN KOHYC 06pasyeT HEBUJIUMYIO 06OJ'IO‘{Ky, OKPYKaroIlyro IJIaMs. 3,[[60]5 noJ

BIIMSIHUEM 3HAYHMTEIHLHOTO MPUTOKA KHCJIOpOJa BO3JJyXa MPOUCXOAUT IMOJIHOC OKHUCICHHUC TOPHOYCTO

BemectBa 10 COp u HyO (npu ropeHuH CyXOro ropryYero Ha OCHOBE YPOTPOIMHA 1qisce

obpasyercsa N2). [Ipu aToM octaeres H30BITOK KHCIOPOa, KOTOPBIH NMPH BEICOKOM TemmepaType
o0yazaeT BBICOKOM OKHUCIMTENbHOM aKTHMBHOCTBIO, IIO3TOMY BHEIIHSS YacTh IJIAMEHHM Ha3bIBACTCS
OKHUCJINTENBHOM. McTionb3ys MoALyB BO34yXa, MOKHO YBEIMUNUTh TEMIIEPATYpy IJIAMEHH.

IIpakTHyecKas 4acThb: HCJ'IB OIIbITA: U3YUYUTH CTPOCHUC TINIAMCHU, OTIPCACIIUTD TCMIICPATYPY B PA3HBIX
€TI0 30Hax IpU UCITIOJIb30BAHUHU PA3JIMIHBIX UCTOYHUKOB TCIIJIA .

Ilepeuenv  oamuukoé  yugposoli  nabopamopuu.  NATYUK  TEMIEPATypbl  TEPMOMApPHBIM.
Jononnumenvnoe obopyodosanue. ITATUB C 3KUMOM; Jepxkareib A MPOOHUPOK; CIHUPTOBKA
Mamepuanvt u peakmugul: CIUPT ITHIOBBII; CyX0€ TOPIOYEE; CBEYa.

Texnuka bezonacHocmu:
. Pabota cBs3aHa ¢ OTKpBITHIM IJTaMEHEM — OEperuTech 0Kora.

TepMonapa MMOCJIC H3BJICHCHHUA U3 IUIAMCHU OCTBIBACT HE Cpasy — 6epeFI/ITCCB oxora. 3.B
CIIMPTOBKE COACPKUTCA roprovas ) KUJIKOCTb.

Puc. 1. Touku nzmepeHus TeMneparypsl jIaMeHu
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HHcmpym;uﬂ K 8blNOJIHEHUIO.

1. IlomxirounTe BBICOKOTEMIIEPATYPHBIM JaT4MK (TEpMomapy) K pPErUCTpaTopy AaHHBIX
(xoMIbIOTEPY). 3aKpeNuTe NaTYUK B IITATUBE TaK, YTOOBI €10 KOHUYMK Kacayics (PUTHIIS CIIUPTOBKH .

2. 3axrute ciupToBKY. Koraa nmokasanusi cTaOMIH3HPYIOTCS, 3alUIIATE 3HAYCHUE TEMITePaTyphI
Ha cxeMe miamenu (puc. 1).

3. 3.Ilepememaiite AaTYMK TEMIIEPATypbl B CJIEAYIOUIYIO TOYKY IUJIAMEHHM B COOTBETCTBUHU CO
cxemoi. [[is aToro ocnabisiite Mmypty u nepememniaite e¢ (BMECTe C JIAIKOW M JATYUKOM) B HY)KHOE
Mecto. Korpma mnoka3zanust CTaOWIM3UPYIOTCS, CHOBA 3aHOCHTE 3HAUYEHHE TEMIIepaTypbl B
COOTBETCTBYIOIIEH TOUKE HA CXEMY .

4, Tak HU3MEPHLTE TEMIICPATYPY BO BCCX TOYKAX INIAMEHU, OTMCYCHHBIX Ha CXEME.

5 . [loBTOpuUTE NEMCTBUSA CO CBEYON U CYXHM T'OPIOYHM.
6.00parute BHumanue! [Ipy U3ydeHUM CTPOCHHS IUIAMEHH CYXOrO TOpIOYEro Wcroib3yercs 1/4
yacTh TabneTku. Kycouek roprodero noMerarT Ha KepaMUUYECKYIO TUIUTKY.

7 . Buecure B miuamsi CIMPTOBKM Ha MOJMHUHYTHI MPOOUpPKY. V3BinekuTe nmpoOUpKy U3 IUIAMEHU U
paccMOTPUTE €€ IIOBEPXHOCTD.

8 . IloBropute ombIT co cBeuoil. Kakoro 1mBera oOpasoBaiicsi Hainer? UTo 3TO 3a BemECTBO?
Pe3ynbrarel n3mMepeHuii/HabI0CHAN

Hcrounuk Temneparypa TemneparypaB | Temneparypa B Yro
N TETUIOTHI OKoJIO puTmig | cpeaHel yacTu | BepxHeH yacTu | 00pa30BaioCch
o
B (kycouka IIJIJAMEHH MJIaMEeHH Ha TIOBEPXHOCTHU
TOPIOYETO) pOOUPKH
1 | CouproBka
2 | CBeua
3 | Cyxoe
roproyuee
Buisoow:

B BbIBOmax ykaszaTh, KakoW HCTOYHHMK TEIJIOTHI MPEANOYTUTEIHHO HCHOJIb30BaTh B XUMHUYECKON
1a00paTOpUH U OYEMY .

Koumponvhvie gonpocwi:
1. Kakoit HCTOYHUK TIaMeHH ObLT McToNib30BaH? 2 . Kakas yacTh ImIaMeHu camasi ropsiaas?

3. Jlo xakoii MakCMMalbHOW TeMmmepaTypbl yaaeTcs mporpeTh Tepmomapy? 4 . Uto ropsuee —
LEHTp TuTaMeHu i kpasi? 5. [louemy ciupTOBKa TOPHUT MOYTH OECIIBETHBIM IJIAMEHEM, a CBEeYa —
cBeTsmMM? MOXKHO JIM HCIIOJIB30BAaTh CBEYHM B JIA0OpaTOpUU BMECTO CiHpTOBOK? 6. Kakwme
MPOAYKTHI TOPEHUS OJJUHAKOBBI Y CIUPTOBKU U CBEYH?

7 . 3aganue g1 noarorosku k ' MA, BITP

[Ipu HarpeBaHUM TBEPABIX BELIECTB B MPOOHpPKE HE0OX0MMO: 1.B35Th MPOOUPKY B PYKH U HArpeBaTh
Ty 4acTh, TJ€ JIGKUT BEIIECTBO; 2.3aKPENUTh MPOOUPKY B IITATUBE U HArpeBaTh Ty YacTb, IJI€ JIEKHUT
BEILIECTBO;
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3. B35Th IPOOUPKY B PYKH, IPOrPETh BCIO MPOOUPKY, a 3aT€M Ty 4acTb, I/I€
JEKUT BElEecTBO; 4.3aKpenuTh MPOOMPKY B INTATUBE, HPOTPETH BCIO
MPOOUPKY, a 3aTeM Ty YacTh, re JexkHT BemecTBo. (IIpaBunbHbIil oTBET: 4 .)

8.3amanue myist pa3BuUTUS QYHKIMOHAIBHON IPaMOTHOCTH

B knure Maiikna ®apanes «lctopus cBeun» aBTOP ONHUCHIBACT OIIBIT,
- KOTOPBIA OH JIEMOHCTPUPOBAJ Ha CBOMX JEKUUsX. B rmuams cBeun OH
MOMeIlal U30THYTYIO CTEKIISIHHYIO TpyOKy. OIuH KOHell TpyOKH omycKacs
HeJaleKo OT (PUTHIISL, BTOPOW BBIBOAMIICS HA HECKOJIBKO CAaHTHMETPOB OT
mwiaMeHu. Yepe3 HEKOTOpPOe BpeMsi K KOHIYy TPYOKH MOJHOCWIM TOPSIIYIO
nyuuny. [logBisIOCH M1amsi, KOTOPOE CYIIECTBOBAJIO OTAECIBHO OT MJIAMEHU
cBeun. Kak MOxxHO
OOBSICHUTBH ITO SIBJICHUE?

Otsert: B 3T0i yacTu muamMeHn NpoucxoauT nucnapenue napaduna. [lapsr mapaduna Ha Bo3yxe, MpH

MOPKUTaHUHU, 3aroparoTcs. Puc. 2. ONbIT ¢ MIIaMeHeM CBEYH

JleMoHCTpPAallUOHHBIH 3KcnepuMeHT Ne 1. «Bwldenenue u nozinowenue menna — nPu3HaK
XUMUYECKOU PeaKyuuy

Teopernueckas yacth. PaboTta poBoanuTCS MPH M3ydeHUU TeMbI «IIpH3HAKK XUMHUYECKHX PEAKITHID.
Brinenenne u

MIOTJIONIEHUE TEIIOThl, U3MEHEHUE OKPACKH PAacTBOPOB WJIM BEIIECTB, BBIJCIIEHUE Ta3a SBISIOTCS
OCHOBHBIMHM TPH3HAKaMU XUMHUYECKUX peakiuil. Takke HMeeT CMBICI MOBTOPUTH paboTy mpH
BBEJICHUH TIOHSTHS «TETJIOBOM 3PHEKT peakium .

HDaKTI/ILIGCKafl 4acCTh. HGJ'II) pa6OTI)II IpOACMOHCTPHUPOBATEL BBIACICHHUC W MOITIOHMICHUC TEIJIA IIPpH
XUMHYCCKUX PCAKIUAX. CBs3aTh IMOKa3aHMs AaTurKa TeMIIepaTyphbl € OCA3aTCIIbHBIMU OINYILICHUAMMU.

Ilepeuensy 0amuuxos yugposou 1abopamopuu: TaTINK TEMIEPATypPbl INITATHHOBBIH.

Hononnumenvnoe obopydosanue. npa xumudeckux crakana (50 M), npombIBaiKa C
JUCTULTUPOBAHHOM BO/IOM, CTaKkaH JJIsl CIMBa OTPAOOTaHHBIX PACTBOPOB.

Mamepuaner u peakmuebwi. amOMHHNEBas TPOBOJIOKa WM rpanynbl, 20%-HbIil pacTBOp THAPOKCHAA
Hatpusi NaOH, 10%-nsrit pacTBop ykcycHoit kucnotsl CH3COOH, runpokap6onat Hatpust NaHCO3

Texnuka 6e3onachocmu: 1 .PaGorath B oukax. 2.Tpebyercs coOmoneHre Mep O€30MacHOCTH MpU
paboTe ¢ TUIPOKCHUIOM HATPUS U HarpeBaTeIbHBIMU PUOOpaMHU.

Hucmpykyus x evinonnenuro: 1.B xumuaeckuii crakan Hajeire pactBop memoun NaOH. Usmepsre
ero temnepatypy. IloMecTure rpaHynbl WM IPOBOJIOKY QIIOMUHUS TaK, 4YTOOBI HaJ HUIMH OCTaBaJICs
cioit skuakoct. Korna Haunercs peakiusi, 0OpaTUTe BHUMAaHKE IKOJbHUKOB Ha BBIJEJICHUE Ta3a U
yBeIUYEHHUE TeMIepaTypsl. JKenatenbHo (€cnu peakius UACT He CIUIIKOM OypHO) MIPONTH IO KIlaccy
U J1aTh ILIKOJIbHUKAM IOTpOraTh CTakaH, YTOObI YOEOUTHCS, YTO €ro COJAEPKHMOE pa3orpesoch.
OTMeThTe MaKCUMAIIbHYIO TeMIepaTypy pacTBopa. IloiaydeHHbli pe3ynbTaT 3aHeCUTe B TAOIHILY .

2.IIpomoiiTe naTuuk TeMneparypsl BOAOW. B cTakan HaneiTe yKCYCHYIO KUCIIOTY Ha 1/3 o
BbIcOTE. I3MephTE €€ TeMmeparypy.

HeGonpmyMu mopuusMu HachIIbTE THIPOKApOOHAT HATpUs, MOMEUIMBAs AATYMKOM TEMIIEPATypHI.
OOparuTe BHUMaHHE UIKOJHHUKOB Ha BBIJICJIEHHE Ta3a - MPHU3HAK XHUMHUYECKOH peakiuu.
ITocmoTpurte, Kak H3MeHseTca Temneparypa. OTMETbTe MUHUMAJIBHYIO TEMIIEPATypPy PacTBOpa.
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[Tomy4yeHHBIH pe3ynbTaT YUYCHUKH 3aHOCAT B TaOIMILy. Pe3ynbTaThl M3MEepeHMit /Ha0II0 1eHU

Pearupyromiue BerecTa Havanpnas MakcumarnbHas/M Brinenenue nnm
Temieparypa WHUMAaJIbHAas MOIJIOLLIEHHE
pactsopa TeMmIeparypa TETIOTHI
pacTBopa

PacTBop 11em04u 1 amoMUHUN

PactBOp yKCyCHOI KHCIIOTHI U coJa

Bv1600b1: Yka3aTh IpU3HAKU XUMUYECKUX PEAKLIUI.

KOHmpOJZbele 60onpocsl.

IlpuBenurte npuMepsl peakiyii, IPOTEKAOIIUX C BbIICICHUEM TEIUIOTHI.

s monydeHus HerameHou U3BECTU Mel NPOKAJIMBAKOT IIPHU BbICOKOM Temmneparype. K kakomy Tumy
MOXHO OTHEeCTH 3Ty peakuuto? 3.3aganue nns noarotoBku k ['MA, BIIP: Tonbko xumuueckue

SABJICHUS IICPCUMCIICHBI B I'PYIIIIC:

1.'openne cBeuw, BBIMAJICHUE JOXKICBBIX Kamellb, KuleHue Bojabl 2.CKucaHUE sIOJJOYHOTO COKa,
CKHCaHUE MOJIOKA, pacTBOpeHue mena B ykcyce 3.TasHue cHera, IuiaBlieHUE CBHHIIA, POTyXaHHE

KypuHoro siiitia 4.00pa3oBaHe TyMaHa, TOpeHHEe OCHTaIbCKOW CBEUH, TOPEHHUE TPUPOIHOTO ra3a
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JleMOHCTPALMOHHBIH dIKCIIepUMEHT Ne 2. «Paznosicenue 600bl 31eKmMpPuUUecKUM moKom»

TCODeTI/I‘leCKaﬂ 4acCThb. Hepen Ha4daJloM pa6OTBI CIEAYET O6CY,Z[I/ITB CO IMKOJbHHUKAaMH BOIIPOC:
IMPOCTBIM HJIM CJIOKHBIM BCHICCTBOM SABJIACTCSA BOJA. ITocne BBIJIBUKCHHA YUAIUMUCA Pa3JINYHBIX
THIIOTE3 YUUTEIb ITPOCUT NPEIJIONKNUTE BAPpUAHTEI UX BKCHepHMeHTaHBHOﬁ ITPOBCPKHU.

OOBIYHO JTaHHBIH OMBIT PEKOMEHIYIOT MPOBOAWUTH B mpubope ['odmana, ycTpoicTBO KOTOPOTO
SIBIISICTCS JIOCTATOYHO CJIOKHBIM TSI BOCBMHUKIIACCHUKOB.

Yno0Hee ero mpoBOIUTH B MPHOOPE ISl OMBITOB C AJIEKTPHUUECKUM TOKOM, HCIIOJIb3YSl B KaueCTBE
anektposiuta 10%-HbIil pacTBOp THAPOKCUA HATPUS U CTajbHbIe (JIydllle HUKEJIEBBIC) AJIEKTPOJIbI.
Bo wu30exaHue BCIICHUBAHHS PAcTBOpA IMPH JCMOHCTPAIMUA K D3JICKTPOIUTY CJenyeT 100aBUTh
STUJIOBBIN criupT (Ha 4 00BEMa pacTBopa AekTpoiuTa 1 00bem 95%-Horo pacTBopa crupTa) .

[IpakTtuyeckas yacte. Llenms paboThl: cPOpMHPOBATH TPEACTABICHUS Yy ydamuxcs o0 aHammze
CJIO’KHBIX BELIECTB U M3MEHEHUHU MOJIEKYJI CJIOKHBIX BELLIECTB B XOJ€ XUMUUYECKUX PEAKIIMII.

Hononnumenvnoe 060pyoosanue. TPUOOP [UISL OMBITOB C AIIEKTPHYECKHUM TOKOM; HMCTOYHHUK
MIOCTOSIHHOTO TOKa: MPOOUPKH - 2 LIT., IPOHYMEPOBaHHbBIC; JTYYHHKA; COUPTOBKA; MPOOKU — 2 IIT,
MUAHILIET .

Mamepuanvt u peaxmugwl. ciiupT STHIIOBBINA, 10%-HBIH pacTBOp MIEITIOYH.

Texnuka bOezonacnocmu. Paborath B o4kax. TpeOyroTcsi crenuaibHbIe MEpbl OE€30MacCHOCTH pHU
paboTe ¢ TUAPOKCUAOM HATPHS .

Hnuempyxkyus x  evinonnenuro: 1.3al0MHUTE 3JIEKTPOJUTHUECKYI0 BaHHY M JI€MOHCTpAllOHHBIE
MPOOUPKH PACTBOPOM DIEKTPOIUTA 3apaHee, 10 YpoKa.

2.IIponeMoHCTpUpPYiTE MPUOOP YyYAITUMCS, OOBSICHUTE €ro yCTPOWCTBO M BKIIOYUTE MOCTOSHHBIN
ANEKTPUUECKUH TOK.

Habmronaercs BbIieeHre Ta30B Ha AJIeKTpoaax npudopa. OOpaTute BHUMaHKUE yYalIuxcsa Ha TO, YTO
OJIMH U3 Ta30B BBIICIACTCS MHTEHCUBHEHW U 3aHUMAET B JiBa paza OOJbIINN 00BEM 1O CPABHEHHIO CO
BTOPBIM TazoM.

OO6cynute HaOmronaeMble MPU3HAKM XUMHYECKOW pPEaKIMH, CAeNaiTe MpPEeArooKEeHUs O TOM, B
KaKuX MpoOHUpKax HAXOIATCS KUCIOPOJ M BOAOPOA. DIEKTPOIHU3 MPEKpaTHTE, KOrja B MPOOHpKax
HabepeTcst 0KoJI0 6 MJI BOJOPO/Ia U 3 MIT KHCJIOPO/Ia .

OOpatuTe BHUMaHHE Ha pa3dU4Hble O0BEMBbI COOpaHHBIX Ta30B. [IpoOMpPKM MIIOTHO 3aKpoiiTe
nmpoOKaMu TIOJ CJIOEM DJIEKTPOJIMTA. TJCIONIel JIYdMHOW OINpeAeuTe Halu4due KUCIopoaa B
npoOupKe, ropsmeil JyduHol Mmopoxrure Bojxoposd. [IpemnoxuTre ydammmces 3aHECTH pPe3yJIbTaThl
HaOMroIeHni B TaOnuiy. Pe3yinpTaTel HaOIIOIeHUN

Howmep npobupku O06beM raza Ha3Banue raza
1
2

Bwvisoowvi: Otpa3uth, 4TO TPOUCXOAUT C MOJEKYJIAMH CIIOKHBIX BEIIECTB B XO0JI€ XUMHUYECKOU
peaxkuuu.
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Koumponvnvie onpocwi: 1.MOXHO 71U 1O BHEIIHEMY BHUAY OTJIMYUTH Ta3 BOJOPOJ OT Trasa
kuciopoaa? 2 .Kakue 4acTHIBI COXPAHSIOTCSA B XOJ€ NMPOTEKAHHsS PEaKIUH Pa3loKeHUs BOJBI, a
kakue pazpymatorcs? 3 .Kak 1okazare, 4To B COCTaBe caxapa CoAep)Karcs aToMbl yriepoja’?

4 3amanme ans noaroroBku k [MA, BIIP. Ilpum coOupanuu ra3oB HCHOJB3YIOT HPUOOPHI,
IpeJCcTaBlIeHHble Ha pucyHKe. C MOMOIIbIO, KaKMX U3 YKa3aHHbIX NPHOOPOB MOXKHO COOHMpaTh
Bozopoa? OOoCHYHTE CBOM OTBET, UCXO/S U3 CBOMCTB JaHHOTO rasa.

Puc. 7. IIpubops! st cobupanus razo

(A) (B)

(B)
/ ) i C— | S
— W 7/

JleMoHCTpanOHHBIH KcTiepuMeHT Ne 3. «3aKOH COXPAHEHUS MacChl BEIISCTBY
Teopernueckas dacte. [lpu u3yueHum naHHOM TEMBI II€€COO0Pa3HO CO3AAaTh MPOOIEMHYIO
CUTYaLHUIO, I pa3peLieHus

KOTOpPOHM ydaluecs BbIIBUTalOT THUIOTE3bl, TpeOyIoIIMe HKCIEepUMEHTanbHOM mnposepku. [lpu
OOCYXJIEHUM TPEIIOKEHHBIX BapUaHTOB MPOBEPKHU BBIIBUHYTHIX THMIIOT€3 BOCHMMKIIACCHUKH
MpeajaraloT paziuyHble BapUaHThl KOHCTPYKLUHUU MPUOOPOB, T.€. MPOSBISIOT TBOPUYECKYIO
aKTUBHOCTb, B X0/1€ KOTOPOI MPOUCXOAUT MEPEOCMBICIIEHUE TPHOOPETAEMbIX 3HAHHH.

Ha ypoxe yuamuecs y3Harot o paborax M. B. JlJomoHocoBa u A. JIaBya3be, MOCBSIICHHBIX OTKPBITHIO
3aKOHA COXPaHEHUsl MacChl BELIECTB, (GOPMYIMPYIOT 3aKOH, MPUXOJAT K BBIBOAY, UTO Macca BEIECTB
B XO/JI€ peaKlM1 JOJHKHA OCTaBaThCs MOCTOSHHOM. JIOOMBIINCH TOHUMaHUS JAaHHOTO TE€3HCa, YUUTEIb
JEMOHCTPUPYET HKCIIEPUMEHT .

IIpakTHyecKkas 4acTh. HCJ'IB pa6OTLII 9KCIICPUMCHTAJIBHO JOKAa3aTh 3dKOH COXPAHCHUSA MACChI BCIICCTB

ﬂOnOﬂHumeﬂbHOQ 060py()06aHueZ BE€Chl TCEXHOXUMHUYCCKUC WM OJJICKTPOHHBIC, CBEYa, KoJ10a
IIJIOCKOOOHHAsA 250 MJI; JIOKKa OJId COKUTaHus BEIICCTB.

Mamepuanst u peakmuéwi. CBeYa.
Texnuxa 6e3onacHocmu’. BHIIOIHATH TPEOOBaHUS MPU pabOTE C OTKPHITHIM IIIIAMEHEM.

HHcmpyKuuﬂ K evinonHenuro: Ha PBIYAXKHBIX HUJIN JJICKTPOHHBIX BCCAX YPABHOBCHIMBACTCA CBCYA, 4
34aTEM YUHUTCIIb 3aXKUTacT ee. VYyammecs Ha6J'IIO,JIaIOT, YTO B TeUeHHE ~1 MMH PAaBHOBECHUE BECOB
HapymacTcs, dallka C FOpHH.ICfI CBEUOM IMOJHUMAETCS BBCPX. YyamumMmcs 3aaaroTcs BOIIPOCHI: «Kaxk
MOXKHO
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o0BsicHUTh HaOmomaemblii gakt? Kak »TOT ¢akT coryacyercs ¢ 3aKOHOM COXpPaHEHHS MacChl
BemiecTB?y» OOCykAeHUE JaHHBIX BOMPOCOB MPUBOAUT YUAIIUXCS K MBICIH O TOM, YTO IKCIIEPUMEHT
MIPOBEJICH HEKOPPEKTHO, ClIeyeT U3MEHUTh KOHCTPYKIHIO Tpubopa.

Yuurens 3apaHee JOJDKEH NOJATOTOBUTH KOJIOY JTOCTaTOYHO OONBIIOTO 00BEMa C  XOPOIIO
MOJIOTHAHHOM MPOOKOH, B KOTOPYIO BCTABJICHA JIOJKEUKA.

B noxeuke 3akperusiercs cBeda. Bech mpubGop B cOope 3apanee
ypaBHOBemmBaercst Ha Becax (puc. 8) . Korma ywammecss npuxoasT K BBIBOJY, YTO OIBIT CICIYET
MIPOBOJIUTH B 3aKPBITOM MPHOOPE, YIUTENh JOCTACT BECHI C KOJIOOU, 3a)KUTaeT CBEUY, 3aKPEIUICHHYIO
B JIOXKCEYKE, BHOCUT B KOJI6y M IINIOTHO 3aKpbIBACT. annmecs[ BUIAT, YTO PAaBHOBCCHC BCCOB HC
HapyIIaeTcs B XOJI€ BCEro SKCIEPUMEHTA .

Puc. 8. HpI/I60p I ACMOHCTpAU 3aKOHA COXPaHCHU MAaCChl BEIIECTB

BriBonnr:
B BBIBO/IaX HEOOXOIMMO OTPA3UTH TE3UC, YTO MACCa BEIIECTB P MPOTEKAHUH XUMUYECKON PEaKINU
COXpAHSIETCH .

Konmponvnvie 6onpocwi:
3ananus A8 pa3BUTHS GYHKLIHMOHAIBHON IPaMOTHOCTH

[Tpu ropernn npoB ocraeres 307a. Macca 3076l MEHBIIIE MAcChl B3SITHIX JUISI CKUTaHUs OpoB. Kak
MO>KHO OOBSACHUTH ITOT (paKT?

Jlnist IpUroTOBIEHUS MACHOTO OyibOHA MOBap B35 Kycok msca maccoil 1 kr . Ilocie Bapku Kycok
msica ctan Becuth 800 r . [Touemy macca n3menunacp?

JlemoHcTpannoHHbIN 3kcriepuMeHT Ne 4. «OnipeeneHue coctaBa BO3AyXa»

Teopernueckas yacte. Ilepen mpoBereHHEM SKCIEPUMEHTa YyYalUMCs HEOO0XOIUMO OOBSICHUTH
YCTpPOMCTBO MpuOOpPa, YTO 03HAYAIOT AeNeHus. Takke He0OX0AUMO yOeauThCs, 4To Mpodka mpudopa
repMETUYHO 3aKpbIBaeT cocy . Ilpaktuueckas yacTh. Llenab paboThl: SKCIIEpUMEHTAIBHO OMPEAEIUTh
00BEMHYIO JOJTI0 KHCIOPO/Ia B BO3IYXE .

Hononnumenvnoe obopyodosanue. IpuOOP AJIS ONpPENEIEHUs] COCTaBa BO3JyXa, IITATUB, CIIMPTOBKA,
CTEKJISIHHAsI TAJI0YKa, Ty4HHa, CTaKaH C BOAOH.

Mamepuanvi u peaxmuewl. KpacHblil pocdop.
Texnuka b6ezonacnocmu’. C OCTOPOKHOCTBIO 00paIaTbes ¢ ropsAmm Gpochopom.

anmpykuuﬂ K 6blNOJIHEHUIO.

1.Kpucrannmzarop HarojoBHHY 3amojHuTe Boaod. Ha moBepxHOCTh BOAbI momecTuTe haphopoByro
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yamky ¢ 1—1,5 r cyxoro kpacHoro gocdopa.

2. OOparure BHUMaHHE Ha HEOOXOAMMOE YCJIOBHE OKCIIEPUMEHTAa — BIAXHBIA Qocop
UCTOJIb30BaTh HeNb3s1! Docdopa AOIKHO OBITH B3STO OO0JIBIIIE, UeM TpeOyeTcs AJisl CBA3bIBAHUS BCETO
KHCJIOPOJIa, HAXOASIIETOCS B COCY/IE.

OTkpoiite mpoOKy mprdopa U NOMECTUTE KOJIOKOJI B KpUCTAILIN3aTOp ¢ BoJoM. [lorpy3ure konokon B
BOJY HAaCTOJIBKO, YTOOBI yPOBEHB BOJIBI COBIAAAI C HIDKHUM JICTICHUEM KoJloKoJia. [Ipu 3ToM HIDKHUN
Kpail KOJIOKOJIa HE JIOJDKEH JIOXOJWTh J0 JHA KpUcTauim3aropa . st 3TOro KOJIOKOJ 3aKpenuTe B
LITATUBE WM MIOMECTUTE HA THO KPUCTAILIU3ATOPa JIBE CTEKJISTHHBIC MAJIOYKH .

CuibHO pa3orpeB KOHEI CTEKIISTHHOM MaJovKH, OMyCTUTE €€ B KOJOKOJ U mopoxrure ¢gocgop. Kak
TOJBKO (pocdop 3aropencs, OBICTPO M3BIEKUTE MAJIOUYKY U 3aKpOUTE KOJIoKoI IpoOkoi. Komokond
3aI0JIHACTCS I'YCTBIM O€JIBIM JIbIMOM, COCTOSLIMM U3 4acTU4eK (PocHOPHOro aHruapua.

[Ipu ropenuu Qochopa 00bEM BO3IyXa BHYTPH KOJIOKOJIA BHayalle OT HarpeBaHUS HEMHOTO
YBEJIMUYUBAETCS, & YPOBEHb BOJbI B KOJIOKOJIE mMoHMXkaercs . Ilo mepe pacxomoBaHusi KUCIOpoja
1aMsi MocTeneHHo racHeT. bensiii hocdhopHsblil anruapua pactsopsiercs B Boje . Cocyn
OXJIAKJAETCsl, Ta3 B KOJIOKOJIE TIOCTENIEHHO YMEHbBIIAETCS B 00bEME . YPOBEHb BOJbI B KOJOKOJIE
MoBbIIIAeTCS . B kpucramiuszarop noselTe BOABI B TaKOM 0O0beMe, YTOObl BHYTPU U CHapYK U
KOJIOKOJIa YPOBHH OBLITH OJIMHAKOBBI ¥ COBIAIAIA CO BTOPBIM JIEJIEHHEM KOJIOKOJIA.

6 . Otkpoiite pubOOp W TPH MOMOMIM TOPSIICH JIYIUHBI yOETUTECh B TOM, YTO OCTABIIUKHCS B
KOJIOKOJIE ra3 He MoJIep KuBaeT ropeHus. Pesynbrarsl HaOM0AeHUI

Yucno nenenuit B mpubope, | Yucno peneHuit B mpudope,
3alOJIHEHHBIX BO3JyXOM (10 | 3allOJIHEHHBIX TrazaMu (1mocie

Kaxkoii ra3 npopearupoBan?
MIPOBEJICHUS PEAKIINN) MIPOBEJICHUS PEaKIIUN)

BriBonnr:
B BBIBO/IaX yKa3aTh CojiepKaHue KHCI0poa B Bo3ayxe (B %0).

Kontponsnsle Bompocsl: 1.Kakoil ra3z pacxoayercs npu cxxuranuu ¢ocgopa B Bozayxe? 2.Kakoi
00BeM Kkucaoposa B Bo3ayxe? CKOIbKO 3TO cocTaBisieT B npoueHrtax? 3.Ilouemy miis npoBeneHus
JKCHepuMeHTa 6epyT U30bITOK ochopa?

4.  Kakoii ra3 ocraiicsi B KoJokose nocie cropanus ¢pochopa? 5.3ananus ans noarotrosku k ['MA,
BIIP Vkaxure, B KaKyro IpyIIy BXOIAT BELIECTBA, 3arPS3HAIOLINE BO3LYX:

BOJIIHOM mMap, YIJIEKHCHBIA Ta3; 2.CEpHUCTBIA a3, OKCHUIIBI a30Ta; 3.KUCIOPOH, a30T; 4.renuii,
KHCIIOpOJ
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9 kacc
JeMoHcTpanuoHHbI 3kciepuMeHT Ne 1. « TensoBoii 3ppexT pacTBOpeHNs BelleCTB B BOJe»

Teopernueckas dacTh. PacTBOpeHHE BEIIECTB MPEICTABISAET COOOM CIOXKHOE (PU3HMKO-XMMUYECKOE
SIBJICHHE, 3aBUCSINEE OT MPHUPOJBI PACTBOPEHHOIO BEIIECTBA M PACTBOPHUTEIS, OT TEMIEPaTypbl U
KOHIICHTPALIMU 00pa3yroILEerocs pacTBopa.

[Ipn pacTBOpeHMM KpPHUCTAJUIMYECKUX BEIIECTB B BOJE MPOUCXOAAT TPH OCHOBHBIX IpoOIECCa.
1.Pa3pyiieHne KpUCTALUIMYECKON PEIICTKHM pPACTBOPSEMOIrO BEHIECTBA — JHAOTEPMUYECKUN
porecc.

1. T'unpparauws, T.e. B3aMMOJAEHCTBHE YacTULl (MOHOB WJIM MOJIEKYJ) PACTBOPSIEMOIO BELIECTBA C
MOJIEKYJIAMH BOJbI — DK30TEPMHUUYECKHI ITPOLIECC .

3. [lepeHoc rUIpaTHPOBAHHBIX YACTHUI[ OT T'PAHUIIBI KPHCTAII-PACTBOP B OOLIMI 00BEM
pacTBopa, 3TOT IIPOLIECC HE CONPOBOKAACTCS HU BBIIEICHUEM, HU TOTJIOIIECHUEM TEIUIOTHI.

B 3aBucumocTu OT TOrO, TEIIOBOM 3 (HEeKT KaKoro 13 ABYX MPOLECCOB (pa3pylieHUue KpucTaia Win
TUApATalKs YacTHIl) peodaaaet, o0 TemioBoi 3P ekt pacTBOPEHUS MOXKET OBbITh BETUYMHOM
ITOJIOKUTEIIbHON WIIM OTPULIATEIILHOM.

IIpakTrueckas yactb. [lenb pabomul. ONPEAEIUTh TEIUIOBOM 3P PEKT pacTBOPEHUS CEPHOI KUCIIOTHI,
TUIPOKCH/Ia HATPUS U HUTPATa aMMOHHS .

Ilepeuens 0amuukos yughposoti rabopamopuu’: NaTINK TEMIIEPATYPHI JIATHHOBBIH .

Hononnumenvnoe o6opyoosanue. ctakad Ha 150 ma — 3 WT.; CTEKJIsAHHAs NaJIOYKa; MPOMBIBAJIKA;
MepHas MpoOHpKa; mmnareib — 2 1T .

Mamepuaner u peakmuge: cepHasi KUCIOTA (KOHII .); THAPOKCH] HATPHSL KPUCTAJUTHUECKUI; HUTpAT
aMMOHHS .

Texnuka Oezonacnocmu: 1.CepHast KUCIIOTa M TUAPOKCH]J HATPUS SBISIOTCS arpecCUBHBIMHU
BeniectBamMu. HeoOxoaumo ocreperaThCsi MX TNONAJaHUs Ha KOXY U ofexnay. 2.bepeub rmaszal
3.Heo06xoauMo MOMHUTH MpaBWJIO pa3BeneHus kucinor. 4.Ha pabGouem MecTe AOIKHBI OBITH
HEHTpanu3yromue cpenctsa: 2%-Hble pacTBOPHI THAPOKApOOHATA HATPHUS U YKCYCHOM KHUCIOTHI.

Hnuempyxkyus k 8binonenuio:
1.B nepBerIii ctakan HaneiTe 50 Mt Bojbl. 2.C MOMOIIBIO JaTUMKA OTPEACIIUTE €€ TEMIIEpaTypy.

OtmepspTe 10 MIT KOHIIEHTPUPOBAHHOH CEPHOM KUCIOTHI M MEIUICHHO, TIPU TIEPEMEITHBAHNN PACTBOPA
CTEKJITHHOW MaJIOUKO#l BIMBaiiTe CepHYIO KHUCIOTy. OOpaTuTe BHUMaHHE HA MOPSIOK CMEIIUBAHUS
BOABl M cepHOW Kuciorel! CneauTte 3a M3MEHEHHEM TEMIEPATYpbl NPU PACTBOPEHUHU KHCIIOTHI.
Haubonee BbICOKOE MOKa3aHHME TEMIIEpaTyphl 3aHecUTe B TaOnuily. JlaT4MK THIATENBHO MPOMOWTE
BOJIOH.

Bo BTOpO#i cTakaH moOMeCTUTE OKOJIO 8 T TBEPIOro MOPOIIKA THAPOKCHIa HaTpus U BieiTe 50 mi
BoAbl. OIycTUTE AAaTYMK TEMIEpaTypel M IepememainTe pactBop. OTMETbTE camMO€ BBICOKOE
3Ha4YEHHE TeMIeparypsl. TIareapHO TPOMONTE AATYUK BOJOM.

B Tpernii crakaH HacelbTe 15 T' MENKOKPHUCTANIMYECKOTO HUTpaTa aMMOHHMA U mnpuieiite 50 mi
BoAbl. OMyCTUTE MaTYMK TEMIIEpaTypbl M OBICTpO mMepemMemanTe pactBop. Hambosee HU3KOE
3Ha4YCHUE TeMIIEPaTyphl 3aHECUTE B TaOIUILY.

Pe3ynbrarhl nu3mepenuii/Ha0ro1eHui

BOJA

Uccnenyemast cuctema HuctunnupoBanHas | Bomga + HpSOy4 | Boga + NaOH | Boma + NH4NO3

Temneparypa, °C
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Buwisoowt:

OTtpa3utb, Kakoi TersIoBoi 3pPekT npeodaaaeT Npu pacTBOPEHUH B BOJIE CEPHOM KHCIIOTHI, HUTpAaTa
aMMOHWUS1, TUJIPOKCUA HATPHUSL.

KOHmpOJZbele 60onpocsl.

1. OObscHHTE, TOYEMY NIPU PACTBOPEHHUH OJHHUX BEUIECTB B BOJE BBIACISAETCS TEIIOTa, APYTUX —
norjomaercs. 2.Ilpenmnonoxure temnoBol 3(QexT mpoiiecca pacTBOPEHUS B BOAE THIPOKCHIIA
KaJIusl.

[TpakTuueckas padota Ne 1. DieKTpOIUTHI U HEITEKTPOIUTHI
Teopernueckas yacte. [Ipu pacTBOpeHHH B BOJ€ MOHHBIX COCTUHEHUHN TOJSPHBIC MOJIEKYJIBI BOJBI
OKpYXaloT (COJIBBAaTUPYIOT) 3apsOKEHHBbIE HMOHBI, MEPEeBOAS HUX B pacTBOp. MoleKymsipHbIe
COEIMHEHUS COJIbBATUPYIOTCS, HO HE pacaaloTcs Ha MOHBI . B mepBoM ciyyae pacTBOp IPOBOAUT
ANEKTPUUYECKUH TOK, BO BTOPOM HET .

OHpeI[eJ'II/ITB NpUHAJIC)KHOCTh BCIICCTBA HJIM PaCTBOpPa BCHICCTBA K JJICKTPOJIHUTAM MOXKHO IIPpH
IIOMOIIH U3MCPCHU SJICKTPOIIPOBOAHOCTH. Ecmu
QJICKTPOIIPOBOAHOCTL  BCJIIMKA, TO I/ICCJ'IeI[yeMHﬁ 00BEKT — QJICKTPOJIUT. Ecan 3Hauenue

MEeKTPONpoBOAHOCTH MeHbIIe 20 MKCM/CM, TO 3TO HEIJICKTPOIHT . [IpakTHUYECKas 9acThb.

lleflb pa6ombl: OMNpeCACIINTG NPHUHAAJIC)KHOCTh BCUICCTB, cMeced BEmIeCTB pPacTBOPOB BCUICCTB K
QJICKTPOJUTAM U HECOJICKTPOJIUTAM .

Ilepeuenv damuukoe yugposoii nadbopamopuu. AATIYUK SIEKTPOIPOBOAHOCTH . JOMONHUTENBHOE
obopynoBaHue: cTakaHbl Ha 50 MJI; IITATUB C 3aKUMOM; MpOMBbIBaJIKa . MaTepHuanabl U PEaKTHUBBI:
JTUCTUJUTUPOBaHHAs Boja; 1mo 20 MuI 3THJIOBOTO CHUpTa, OeH3WHA, KepocuHa; 5%-HOTO pacTBopa
caxapo3bl, pactBopa cnupta (1:1), 5%-HOro pactBopa xyiopuaa HaTpusi; 5%-HOro pacTBopa
XJIOpPOBOAOPOAA; 5%-HOTO pacTBOpa TUAPOKCH/IA HATPHS, TIOBApEHHAs

conb (TBEpaas), caxap (TBEPIbIN) .

Texnuka bezonacnocmu: Ilpu paboTe ¢ rOpIOYMMHU KUIKOCTAMH (CIUPT, OEH3UH, KEPOCHH) BOJIN3U HE
JIOJKHO OBITh OTKPBITOTO OTHSI.

HHcmpym;u}z K 6blNOJIHEHUIO.

1.B crakaH mOMECTHTE MOBAPEHHYIO COJIb U OMYCTUTE B CTaKaH JATYMK 3IJIEKTPOIPOBOJHOCTHU
[IpoBOaUT M CONB IEKTPUUECKUN TOK? 2. AHATIOTMYHBIE JIEHUCTBHS MPOBEAUTE ¢ caxapo3ou . 3 . B
cTakaH HanelTe 20 MJI UCCIIelyeMOT0 pacTBopa.

OnyctuTe B HEro JaTuMK 3JEKTPOIPOBOJHOCTH, 3aKPEIUICHHBIN B janke mratuBa. Habmonaiite 3a
W3MEHEHHEM 3HAYEHHUs 3JIeKTponpoBogHocTH. Korna mokasaHus JaTdynMka NEpEeCcTaHyT M3MEHATHCS,
3aIUIIATE €ro 3HaYEeHUE B TaOJIUILY .

O6parutre BHUMaHue! J[aTuWk mocie KaXX0ro OIbITa TIIATEIHHO MPOMBIBAETCS BOAOWU. 6.3aTeM
JaTYUK OIyCTUTE B CIEAYIOIUH pPAacTBOpP . AHAJIOIMUYHBIE JEHCTBUS NPOAETANTE CO BCEMU
pacTtBopamu. Pe3ynbTaThl H3MEpEHU N

No HasBanue BemiecTsa, 3HaueHue DNEKTPOIUT UIH
OIBITA pacTBopa JIEKTPOIIPOBOTHOCTH, HEJJIEKTPOJIUT
MKCM/cM
1

2
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Koumponvnvie 6onpocswi:

1. O6pama10T BHHUMAHHUC, 4YTO HHU JUCTUILJIMPOBAHHASA BOJA4, HH TBépI[aH COJIb HE IIPOBOIAT
QJICKTPHUYCCKOI'0 TOKaA. Tem He MeHee PacTBOpP COJIKM B BOJC IIPOBOIUT SHCKTpI/I‘ICCKI/Iﬁ TOK. OTO
3HAYUT, YTO B paCTBOPEC OTKYAA-TO MOABJIAKOTCA MOABUIKHBIC 3apsA/bl. Ilox sToO H8,6JIIOI[CHI/IC BBOJIAT
OIIPECACIICHUE DJICKTPOJIUTA U MEXAaHU3M SHCKTpOHHTquCKOﬁ JucCconralnuu.

2. Bcerna nm BomHBIE pPAacTBOpPHI BEIIECTB IPOBOIAT AJeKTpuueckuii Tok? He Bcerma, T.e.
HEKOTOpBIE BEIIECTBA HE JAIOT MOHOB IPU PACTBOPEHUM . DTO — BELIECTBA C MOJEKYISPHOU
KpUCTa/UIMYeCKOM pemeTkoi. 3.3ananus aiig noarotoBku k ['MA, BITP

A) K xopo11o pacTBOPUMBIM 3JIEKTPOIUTAM OTHOCSTCSL:

l.runpokenn  Oapusi;  2.pochar wmarnus; 3.cynmedun  memu(ll); 4.xapOonat Kampims. b)
DNEKTPUYECKUNA TOK ITPOBOJIUT:

1.pacTBOp 3TUJIOBOTO CIUPTA; 2.pacTBOP MIMLEPHHA; 3.pacTBOpP TIIIOKO3bI; 4.pacTBOP THUAPOKCUAA
KaJIbIIHSL.

JlaGoparophbiii onbIT Ne 1. «BiausitHue pacTBOpUTENIs HA JUCCOLIUALIAION

Teopernueckas yacTb. Bo MHOTHX XJIOpHIaX NEPEXOJHBIX METAUIOB CBSI3HM UMEIOT B 3HAUYUTEIBHON
Mepe KOBAJIEHTHBIM XapakTep . MasonossipHble pacTBOPUTENH (CIUPT WK allETOH) COIbBATHUPYIOT
MOJIeKyabl  nenukoM. [Ipu  goGaBneHMM  BOJBI  OHA  COJBBATUPYET  HOHBI,  BBI3bIBAs
JNEKTPOJIMTUYECKYIO AUcconuanuio . LIBeT pacTBopa npyu 3TOM H3MEHSETCS, a HIEKTPOIPOBOIHOCTD
PE3KO BO3PACTaET .

IIpaktuyeckas yactb. Llens paboTsl: chopMHUpOBaTh MpENCTaBIEHHE O POJM PACTBOPUTENS B
IEKTPOIUTUYECKOH AUCCOLHALIUH.

Ilepeuens damuuxos yugposou 1abopamopuu’. NaTINK IEKTPOIPOBOIHOCTH .
Honoanumenvroe ob6opydosanue’ 1Ba BRICOKUX XUMUYeCKUX cTakana (50 Mir); CTeKIsTHHAS MaIovKa.
Mamepuanvr u peaxmuesvr: CuCl2 Ge3BomHbIil (MMeeT KOpUYHEBBIA 1BeT . [lonydaror, HarpeBas

KPUCTAJUIOTHAPAT B YallIKe JAJIS BBIMApUBAHUSA . XPaHAT B IJIOTHO 3aKPHITOM COCY[E); alleTOH WIIH
CIIUPT .

Texnuka 6e3onachocmu: 1 . CnupT M aneTroH — roprouue BemiecTBa. He MCnonab3oBaTh OTKPBITOE
mwiams. CroernuaibHble Mepbl 0€30MacHOCTH MpH paboTe ¢ TOPIYMMH SKUIKOCTAMH. l36erath
MIOMalaHus COJIEN MEIN Ha KOXKY U OJIEKAY, TaK KaK OHH SITIOBUTHI.

2 . [Ipu monaaHuy CMBITh XOJIOJHOM BOJIOM O€3 MbLIa.
Hnempykyus K 861n0IHEHUIO:

B xumwuueckuit crakan HaceinbTe ~0,5 T 6e3Boanoro xmopuaa meau (1) CuCl2 u naneiite ~25 mn
CIHMPTA W alleTOHA .

PactBopuTe BelecTBO, MEpeMeEmMBas COIACPKUMOE CTaKaHa CTEKJISIHHOM Tnajnoukol. Eciu
PacTBOPUTH COJIb MOJIHOCTHIO HE YIa€TCsl, aKKYPaTHO CJIEITe MOIy4YeHHbIN pacTBOp B APYroil cTakaH.

ITorpy3ure B pacTBOp LIYIl JaTYMKA SJIEKTPOIPOBOAHOCTH U U3MEPBHTE IJIEKTPOIPOBOAHOCTD .

OOparuTe BHUMaHUe Ha IBET pacTBopa. [Ipuneiite k pactBopy 25 mi Boasl. [lepemeraiite, oOpatute
BHUMaHHE Ha U3MEHEHUE OKPACKH.
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5. HM3mepbre  3MEKTPONPOBOAHOCTH  IOJYYEHHOrO  pacTBopa . Pe3ynbratsl

M3MEPEHUI/HAOIIOACHU I

BemectBo DIEKTPOIPOBOTHOCTD B | DIEKTPONPOBOHOCTD ocJie
crupTe (aneToHe) JI0OABJICHHS BOJIBI

Xnopua meau (1)

Bv1600b1: OTpa3uTh BIUSHUE PACTBOPUTENS HA 3JIEKTPOIIPOBOIHOCTD COJH.

Koumponvnvie 6onpocvi: 1.0 4YéM CBUAETEIBCTBYET PpOCT 3JIEKTPOINPOBOJHOCTH COJM IIPU
noGasienun Boabl? 2 . [louemy usmensiercs uset pactBopa? 3 . Kak Biuser npupoaa pacTBOpUTENsS
HAa 3JIEKTPOJUTHYECKYIO JUCCOLUALNIO?

JIaboparophsrii onbIT Ne 2. «CHITbHBIC U CITA0BIC SJICKTPOIUTHD)
Teopernyeckass 4acTb. OJNEKTPOJUTAMU HA3bIBAIOTCA BEIIECTBA, pPACHAJAIOIIMECs] Ha HOHBI
BCJIEJICTBUE JJICKTPOIUTUUECKON

aucconyanu. PacTBOphI 2JIEKTPOIMTOB ABISIOTCS MPOBOJIHUKAMH BTOPOIO POJia, TaK KakK MPOBOASAT
NEKTPUYECKUH TOK 3a c4e€T HMOHOB. Ilo CHOCOOHOCTM K 3JIEKTPOJUTHYECKON IUCCOLMALUU
JIEKTPOJIMUTHI YCIOBHO PA3JeNIA0T Ha CWIbHbIE U ciadble. CUIIbHBIE 3JEKTPOJUTHI MPAKTUYECKH
HOJIHOCTBIO

AUCCONUMUPOBAHbI HA NOHBI B p336aBHeHHLIX pacTBOpax . K BuM oTHOCSTCS MHOTHE HCOPraHU4YCCKUC
COJIK, HCKOTOPBIC KUCIIOTHI U MICIIOYH

. CnaOble QJICKTPO- JWTHI JIMIIb YaCTHUYHO AUCCOUHWHPOBAHBI Ha HOHBI, KOTOPBIC HAXOIATCA B
AAMHAMHUYCECKOM pPAaBHOBECUU C HCEAUCCOLMHUPOBAHHBIMHU MOJICKYJIaMHU . K cnabeim QJICKTPOJIHUTAM
OTHOCATCA MHOTUC OPTaHUYCCKUEC KHUCIJIOThBI U OCHOBAHUSA .

IIpakTHyeckas 4acThb. llerb pa6omb1: OIIPEACIINTDL, ABJIAIOTCA JIA BbIJAHHBIC BCHICCTBA CHUJIbHBIMU
HJIH CIA0BIMU QJICKTPOJHUTAMH Ha OCHOBAHHWU U3MCPCHUA DJICKTPOIIPOBOAHOCTHU UX PAaCTBOPOB .

Ilepeuensy 0amuuxos yugposou 1abopamopuu’. TaTINK IEKTPONPOBOIHOCTH .

Jlononnumenvnoe obopyoosanue. TpU XUMHUYECKHMX cTakaHa (25—50 ™), mpoMbIBajika C
JTUCTUILTAPOBAHHOMN BOJIOH .

Mamepuanwi u peakmugot. 10 %-HbIe pacTBOPHI COJITHOH, a30THOW M YKCYCHOH KHCITOT (3KeIaTelIbHO B
KarenbHuIax); GpuiabTpoBanbHas Oymara .

Texnuxa 6ezonacnocmu’. CoOnroiaiiTe Mepbl 6€30MaCHOCTHU NMPH padoTe ¢ KUCIOTaMH U IIEI0YaMH.
Huempykyus k 661noaHenuio:.
B tpu cTakana naneinte no 25—>50 M1 IUCTHILUTUPOBAHHOM BOJIBI.
B nepBrIii crakan 100aBbTe 1 KA yKCyCHOM KUCIIOTHI, BO BTOPOW — COJISIHOM, B TPETUH — a30THOIA.

W3MepbTe 351eKTpOIPOBOJHOCT KaXkI0r0 pacTBOpPa, BBITUPAS LIyl (PUIBTPOBAIBHON Oymaroi mocie
Ka)KJI0ro u3MepeHus . Pe3ynbpraTel u3MepeHuit

No 3HaveHHE IEKTPOIPOBOTHOCTH, MKCM/cM Ha3saHue BEIIaHHOT O BElECTBA
POOBI

1
2
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Bvi160o0wr: OTpa3ute NpUHAUIEAKHOCTb BEIECTB K CUJIBHBIM U cIa0bIM 3eKTposinTaM. KoHTposibHbIe
BOIIPOCHI:

1.Ilouemy pacTBOp COJISIHOW KHCIIOTBHI JIy4dll€ IPOBOJUT 3JIEKTPUUYECKUH TOK IO CPABHEHUIO C
pacTBOpOM YKCYCHOM KHUCIOTHI? 2.K KakuM 3J€KTPOIUTaM OTHOCUTCS pacTBOP a30THOM KUCIOTHI? 3 .
3amanwue mi1g noarorosku k A, BITP

DopMyJIbI TOIBKO CIa0BIX JIEKTPOIUTOB MPECTABICHBI B PALY:

1.Ca(OH)y, H2S, HpSO4 2.HpCO3, NH3-H50, H»S 3.KOH, KNOg3, HCI 4.ZnSOy4, MgCly, HBr

JlemoHCcTpannoHHbIH orbIT Ne 2. «/3ydeHne BIUsSHUS pa3InyHbIX (PaKTOPOB HA CKOPOCTH PEAKIIUIDY
Teopernueckas yactb. CyllecTBYIOT pa3Hble MOAM(PUKALUU Hpubopa Uid U3YyYEHHUS] XUMHUYECKUX
peakuuii. B 01HOM KOHCTpYKIMU pOJb peakTopa BBIIOJHSAET 0ObIYHAs MpoOupKa, B ApYyroM, dosee
COBpPEMEHHOM, — cocyn JIanobTa.

OI[HaKO TEXHUKA ACMOHCTpAalMU SKCIICPUMCHTA ocTaeTcs OHHHaKOBOﬁ. MensieTca JIUIIb IMOpAI0K
CMEIIIMBAaHUA pearupyronux Bemects. CHauana B MpoOUPKY-pEaKkTop 3aIMBACTCSI PACTBOP KHUCIOTHI,
a B HEro MOMeNIaeTcsl TBEPA0E BEIIECTBO (IIMHK, Mpamop).

IIpakTHyecKkas 4acTkb. HCJ'IB pa6OTLII HU3YUUTh BJIIMAHUC PA3JTTUIHBIX (l)aKTOpOB Ha CKOpPOCTb
XHUMHYECKOU pCakuuu.

Ilepeuens 0amuukos yughposoii rabopamopuu’. NaTINK TEMIIEPATYPbI JIATHHOBBIH.

Hononnumenvrnoe o06opyoosanue. TpUOOp I W3YYEHHS CKOPOCTH XHMHUYECKHX PEaKIHii;
JJIEKTPUUECKas TUINTKA; CTakaH XuMudeckuid Ha 250 w™ur; mmarenb, KPHCTALIM3ATOp IS
npombIBaHus cocynoB Jlanaonbta; npodupku [1X-21 (3 mr .) .

Mamepuanvr u peaxmusewi:. consHas kuciora (4%-ueiit); comstHas kuciota (10%-Hblil); Kycouku
MpaMopa; MOPOIIOK MpaMopa; YKCycHast kuciaoTa (6%- HbIi); UHK; epOoKCcH Boaopoaa (3%-Hblii);
nuokcun mapranma (IV) .

Texnuka 6e3onachocmu: CoOmomath TmpaBwia pabOTBI € KHUCIOTAaMH U HarpeBaTeIbHBIMHU
ANEKTPUYECKUMU MIPHOO- PaMH .

HHcmpyKL;uﬂ K 6bINOJIHEHUIO.
Onvim 1.Bnusaue MMpUpoAbl pearupyronux BEIECCTB Ha CKOPOCTb XHUMHYECKOM pcakunn

B oano xoneno cocyna Jlannonbera Haneire 3 M 1 M pactBop ykcycHO# KucioTsl ( 6%-Hblii
pacTBop), B JPYyroe KOJEHO IMOMECTHTE 2—3 TpaHyibl LHMHKA. Bo BrOpoi cocyn JlaH- monbra
Haneiire 3 Ma 1 M consHOM kucnotel ( 4%-HbIi), B Apyroe KOJEHO — 2—3 TpaHyJsibl IIMHKA .
[Tpucoenunute cocysl JIaHA0IbTa K MAHOMETPHUUECKUM TPYOKaM.

Obpamume enumanue! OIHOBPEMEHHO MepeneiTe KUCIOTHl B cocydax JlaHnonbpTra K rpaHysIam
nuHKa. CpaBHUTE YPOBHM JKHAKOCTM B MAaHOMETPUUYECKMX TpyOKax. Yualiuecsl A€iaroT BBIBOJ O
pa3HOM CKOPOCTU XMMHUUYECKUX PEAKLIUM .

Onvim 2. BavsiHue KOHIEHTPAIUY pearupyromnx BEIIeCTB Ha CKOPOCTh XMMUYECKON peakiiuu

B onHo koneno cocyna Jlangonera Hanelte 3 Mi 4%-HOU COJISTHOM KUCJIOTBHI, B JIPYroe€ KOJEHO
noMecTuTe 2—3 TrpaHyisl UHKA . Bo Bropoii cocyn Jlanmonsra Haneiite 3 mu 10%-Ho# comstHOM
KHCJIOTBI, B JIpyroe KoOJIeHO — 2—3 rpaHynsl LuHKa. [Ipucoemunurte cocynsl Jlangonmera k
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MaHOMETPUYECKUM TpyOKaMm.

O6patute BHUMaHue! OAHOBpEMEHHO MepeieiiTe KUCIOThI B cocyaax JIaHmonbpTa K rpanyiam IIMHKA.
CpaBHUTE YPOBHH XUJKOCTH B MAaHOMETPHUYECKHX TpyOKax. Ywyaliuecs NeNaioT BBIBOA O Pa3HOM
CKOPOCTH XUMUYECKHUX PEAKILIUM.

Onvim 3. BausiHue TeMnepaTypbl pearupyromnX BEmecTB Ha CKOPOCTh XMMUYECKON peakuu

B omno koneno cocyna Jlammonbra Haneiite 3 mu 10 % constHOW KHCIOTHI, B JIPYyroe KOJCHO
nomecture 2—3 rpanynsl HUHKA . Bo Bropoil cocyn Jlannonsra Hanelre 3 mur 10%-Hoii cois- HOM
KHCJIOThI, Harperod Ha BojsgHoW Oane mo 50 °C, B apyroe KojeHO — 2—3 TpaHy/dbl ITWHKA.
[Ipucoenunute cocyas! JIaHA0IbTa K MAHOMETPHUECKUM TPYOKaM.

Oo6patute BHUMaHue! OQHOBpEMEHHO MepeieiTe KUCIOThI B cocyaax JIaH10/bTa K rpaHyiaM IIUHKA.
CpaBHUTE YPOBHH JKUAKOCTH B MaHOMETPUYECKHX TpyOKax. Ydamuecs IenaroT BBIBOA O pa3HOM
CKOPOCTH XUMHUYECKUX PEAKIIHH .

Onvim _Ne 4. BnusHue NOBEPXHOCTU COMPUKOCHOBEHHSI PEArHPYIOUIMX BEIIECTB HAa CKOPOCTH
XMMHYECKON peakuuu

B onno xoneHo cocyna Jlangonbra HanelTe 3 Mi 4%-HOH CONSIHOM KHUCIIOTBI, B JPyroe KOJEHO
noMecTtute 1 r Mpamopa, B3sTOro B BUje Kycouka. Bo Bropoii cocyn JlannonsTa Haneiite 3 miu 4%-
HOM COJISIHOM KHCJOTBI, B JApyroe kojeHo — 1 r mopomka mpamopa. llpucoenunurte cocynbl

JlangoneTa K
MaHOMETPUYECKUM TPYOKaM.

Obpamume enumanue! OTHOBPEMEHHO IepeleTe KHUCIOThI B cocyaax JlanmonbTa K Mpamopy
nuHka. CpaBHUTE YPOBHHU KHUIKOCTH B MAaHOMETPUUYECKHX TpyOKaxX. Ydaimiuecs AeNaloT BBIBOJI O
pa3HOM CKOPOCTU XUMHUUYECKUX PEAKIIUH.

Onwim 5. BausiHue kataiau3aropa Ha CKOPOCTh XMMUYECKON peaklinu

B crakan ¢ Bojo#, Harpetoit 10 50 °C, momectute 2 1eMOHCTpaIMOHHbIe TpoOupku ¢ 2 it 3% -HOTO
pacTBopa MepoKcHia BOI0poaa. BeiaepKuBaroT

MpOOUPKH B BOJE OKONO 2 MUH. M3BiekuTe mpoOUpKU W3 BOASHOW OaHM M MPOJEMOHCTPHUPYHTE
yUYaluMCsl pe3ylbTaT — Ha CTEHKaX MpOoOMpKU MOSIBIIIMCH MY3bIPHKU Ta3a Kuciopoaa. B ogny u3
npoOUpPOK BHECHTE Ha KOHYMKe Immarens auokcua mapranna (IV) . HabmromaroT sHepruyHoe
BBIJICJICHUE KHCIIOPO/Ia.

Konmponvnvie 6onpocwi: 1.0T kKakux (aKTOpPOB 3aBHCHT CKOPOCTh XUMHUECKOU peakiuu? 2.ITouemy
pa3noKeHue MEepOKCHAa BOAOPOJa B MPUCYTCTBUU Auokcuia mapranma (IV) cHavanma uneT oueHb
OBICTPO, a 3aTeM 3aMeyIsieTcs?

3ananus 1715 pa3BUTHA GYHKIIMOHAIBHON IPAMOTHOCTH:

ch

t B Tpu onunakoBble TNPOOMPKH YYEHHMKH HAlMIM 10 5 M
pacTBOpa COJITHOM KUCIIOTHI OIMHAKOBOW KOHIEHTpaluu. B mepByro npoOHpKY MOJOKMIN CTPYKKU
JKelle3a, BO BTOPYIO — CTPYXKKH LHHKA, B TPETBIO — CTPYKKHM HEU3BECTHOTO CBETJIOTO SIPKO
OmecTsILero
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Metaia. Hanbonee MHTEHCUBHO BbIENIEHUE ra3a HaOI0Ial B TPEThel MPOOUpPKE ¢ HEM3BECTHBIM
MeTtayioM. Bo BTOpo#i mpoOupke ¢ MMHKOM MHTCHCHBHOCTH BBIJICJICHUS Ta3a ObUIa MEHBIIE, YeM B
TpeThbeil. B mepBoii mpobupke ¢ jkee30M MHTEHCUBHOCTD BbIJCNICHUS T'a3a Obljla HAUMEHbIIEH.

a)JlelicTBue Kakoro ¢akropa, BIHMSIONIEIO Ha CKOPOCTh peakiuu, HaOmomanu ydamnuecs? 0) Kakoi
METaJIJT MOT' HaXOJIUThCS B TPEThel mpoOupke? 3armuimTe Ha3BaHHe METalIa.

1. Ha rpaduke npencraBineHa 3aBUCUMOCTb KOHIICHTPALMU UCXOJHBIX BEUIECTB U MPOTYKTOB
peaknuu OT BpeMeHW mnpoTekaHusi peakuuu: Puc. 20. I'paduk 3aBUCHMOCTH KOHIICHTPALUU
UCXOJHBIX BEILECTB U MPOAYKTOB PEAKIIMA OT BPEMEHU IPOTCKAHUS PEaKIIUU

Omnpenenure, Kakas KpuBas OIMCBHIBAET U3MEHEHHE KOHLEHTPALMU MCXOJHBIX BEILECTB, a Kakas —
IIPOYKTOB PEAKLUH .



