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HosicuuTeIbHAA 3amMUCKA
Pabouas nmporpamMma 1o XMMUHU Ha yPOBHE OCHOBHOTO 00IIIET0 00pa30BaHus COCTaB/IEHA HA OCHOBE MOJIOKEHUN U TpeOOBaHMI K pe3ybTaTaM OCBOCHHUS
OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMBbl, IPEICTaBICHHBIX B DeiepaibHOM rocy1apcTBEHHOM 00pa3oBaTeIbHOM CTaHAapTe OCHOBHOIO 00I1ero o0pa3oBaHus,
YTBEPKJICHHOTO MpUKazoM MunucrepcTBa oOpazoBanus U Hayku PO Ne 287 ot 31.05.2021, c¢ yuerom [IpumepHoii mporpammsel Bocriutanusi, OCHOBHOM
obpazoBatensHOU iporpaMmel MBOYVY «Ilouaesckast COIL» ocroBHOTO 00111€T0 00pa3oBaHusi, AJANTUPOBAHHOHN MPOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanns MbOY «Ilouaesckas COILLl», npumepHoi paboueit mporpamMmmbl MHCTUTYyTA cTpaTeruu pa3BuTUs 00pa3oBaHus Poccuiickoit AkagemMun
obpazoBanus M, 2021
B COOTBETCTBUH C
- [Tonoxennem o paboueit mporpamme yueoHoro npeamera, kypca MBOY «llouaeBckas COIL».
U OpPHUEHTHpPOBaHAa Ha pealM3aIldi0 B IIEHTpe OOpa3oBaHUS ECTECTBCHHOHAYYHOM M TEXHOJIOTMYECKON HampaBieHHOCTeH «Todka pocrtay,
cosganHoro Ha 0aze MBOVY «llouaeBckas COILl» ¢ wnenpo pa3BUTHS Yy OOYy4YaIOIIUMXCS €CTECTBEHHOHAYYHOH, MaTeMaTH4yecKoil,
uH(pOpPMAIIMOHHON  TPaMOTHOCTH, (OPMHUPOBAHUSA  KPUTUYECKOTO W  KPEaTUBHOTO  MBIIUICHUS, COBEPIICHCTBOBAHHMS  HAaBBIKOB
€CTECTBCHHOHAYYHON M TEXHOJIOTMYECKOM HAIPaBJICHHOCTH, a TakKe IS MPAaKTHYECKOW OTpabOTKH ydeOHOro Marepuajga 1Mo y4eOHBIM
npeaMeram «Pusukay, « Xumus», «bruonorus.

Ha 6a3e nentpa «Touka pocta» oOecreunBaeTcsi peanu3aisi o0pa30BaTENbHBIX MPOTPAMM E€CTECTBEHHOHAYYHOW M TEXHOJOTHUYECKOM
HaIlpaBJIEHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHU C TPEOOBAHUSMH 3aKOHOJATENIbCTBa B cepe oOpazoBaHUS M ¢ YUETOM PEKOMEHIAIMI
®denepanbHOro orneparopa ydeOHOTo mpeaMera «Xumus». OOpas3oBaTenpHas IMporpaMMa TO3BOJISET HWHTETPHPOBATH peallu3yeMble 37eCh
MOAXOMBI, CTPYKTYPY U COJEpKaHUE MPH OpraHu3aluu o0ydeHus XUMHH B 8—9 KilaccaX, BBICTPOGHHOM Ha 0a3ze J000ro M3 JOCTYIHBIX
yaeOHo-MeToandeckux komiuiekcoB (YMK). Mcnons3oBanue o0opyIoBaHUs IIEHTpA
«Touka pocta» MO3BOJISIET CO31aTh YCIOBHS:

* IS pacIIUPEHUS COACPIKAHUS IITKOJIBHOTO XUMHUECKOTO 00pa30BaHMUS;

* J1J1s1 TIOBBIIICHUSI TO3HABATEILHON aKTUBHOCTU O0OYJAIONIUXCSl B €CTECTBEHHOHAYYHOU 0071aCTH;

e JUIsl Pa3BUTHUS JIMYHOCTU peOEHKa B Mpoliecce oOydyeHHs XMMHH, €ro crnocoOHocTed, (OpMHUpOBaHUS U YTOBJIETBOPEHHS COLIMAIBHO
3HAYUMBIX UHTEPECOB U OTPEOHOCTEN;

71 pabOThl C OJApEHHBIMU IIKOJBHUKAMHU, OpPTaHM3aIllMd WX Pa3BUTHS B PA3NUYHBIX 00JIaCTSIX 00pa30BaTEIbHOM, TBOPUECKOM
JEATENIbHOCTH.

[Tpumensis uudpoBsie 1a0OpaTOPUN HA YPOKAX XUMHH, YIAIIUECS CMOTYT BBIMIOJTHUTH MHOKECTBO JaOOPATOPHBIX PabOT U SKCIIEPUMEHTOB
10 TPOrpaMMe OCHOBHOM IIKOJIBI.
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Kparkoe onucanue noaxoaoB K CTPYKTYPUPOBAHUIO MATEPUAJIOB
B oopazoseamenwvnoii npozpamme (OIl) npedcmasnenst ciedyroujue pazoensi:
1 .MeTobl H3ydeHHsI BEIIECCTB M XUMHUECKHUX SBJICHUH. DKCIIEPUMEHTATbHBIC OCHOBBI XUMHH .
2 . llepBoHauanbHBIe XUMHUYECKHE MOHATUS . 3 . PacTBophl. 4.OCHOBHBIC KJIACCHI HEOPTaHWYECKUX COSAMHECHHA. 5. Teopus IIeKTPOIUTHYCCKOM
JTUCCOIMAIU. 6. XUMHYECKHUE peakIuu. 7. XUMHUECKHUE JIEMEHTHI (CBOMCTBA METAIIOB, HEMETAUIOB U UX COCTUHECHHM ).

B ocHOBY BBIJIE/ICHUST TaKHX Pa3feliOB 3aJI0KEH XMMHUYECKUN SKCIIEPUMEHT, TPAAUIIMOHHAS cUcTeMa u3ydeHus xumun. OCHOBHOU (opmoit
y4eOHON NEATEIbHOCTH SIBJISICTCS XUMUYECKUHA DKCIIEPUMEHT, MPOBOJMMBIA B BHJIE JIAOOPATOPHBIX, MPAKTHUYECKUX pPa0OT W JIEMOHCTpAITUil.
JIeMOHCTpaIlMOHHBI SKCIIEPUMEHT IPOBOJUTCS B TOM Cllydae, €CIM OH ONACeH JUIsl BBIMOJTHEHUS YYANIMMUCS WM UMEIONIMICS MPUOOp
MIPE/ICTABJICH B €IMHCTBEHHOM 3K3EMILISPE.

Jis u3ydeHus npeaMera « XUMHUsD> Ha ITane 0CHOBHOIO 00111ero oopazosanusi orsoautcs 140 yacoB: 8 kiacc - 70 gacos; 9 kimacc —70 yacos.

Jlannast oOpasoBarenbHas IporpaMma OOECIeUYHMBAECT YCBOCHUE YYAIIMMHUCSA BaXHEHUIIUX XHMHUYECKHX 3aKOHOB, TEOPUH W TIOHSITHM;
(dbopMHUpYeT TPEICTABICHUE O POJIM XUMHUH B OKPYXKAIOIMIEM MHUPE M KU3HU 4elloBeka. [IpyM 3TOM OCHOBHOE BHHMAHHE YACTSETCS CYINTHOCTH
XUMHYECKHUX PEAKIMI U METOJaM UX OCYIIECTBICHHUS.

OaHUM U3 OCHOBHBIX MPHHIIMIIOB IMOCTPOCHUSI MPOTPAMMBI SIBJISICTCS MPUHIUI JOCTYIMHOCTH . DKCIIEPUMEHTAIbHbBIE JaHHBIC, MOJyUYCHHbIS
YUYalIUMHUCS TPU BBIMOJHEHUN KOJIWYECTBEHHBIX OMBITOB, MO3BOJISIIOT YYAIIUMCSl CAMOCTOSITENIBHO JIEJIaTh BBIBOJBI, BBISBIISITH 3aKOHOMEPHOCTH.
[Toxxonsl, 3a0KeHHBIE B COJIEPKAaHUE MPOTPaMMBbI Kypca, CO3/1al0T HEOOXOAUMbBIC YCIOBUS ISl CHCTEMHOTO YCBOCHUS YYAIIIUMUCS OCHOB HAyKH,
IUTst 0OecTieYeH s Pa3BUBAIOIIETO U BOCIIUTHIBAIOIIETO BO3ACHCTBYS 0O0YUESHHS HAa JTMYHOCTD y4allerocs.

dopmMupyembie 3HAaHUS JOJKHBI CTaTh OCHOBOM CUCTEMbI YOEKICHUHN MIKOJIBHUKA, IIEHTPATIBHBIM SIPOM €r0 HAYYHOT'0 MUPOBO33PECHHSL.

Onucanue MmarepuajIbHO-TEXHUYECKOMN 0a3bl HeHTpPa «Touka pocray,
NMpPOrpamMM B paMKaXx NpPenoaaBaHus XUMHUH

Hudgposasa (komnviomepnas) nadopamopusa (I[VI), nporpaMMHO-aNmapaTHbIi KOMIUIEKC, JAaTYMKOBas CHUCTEMa — KOMIUIEKT Yy4eOHOro
000py/0BaHus, BKIIOYAIOIMINM W3MEPUTENbHBIN 0JI0K, HHTep(Eeic KOTOPOro MO3BOJSET 00ecleynBaTh CBSI3b C MEPCOHAIbHBIM KOMIBIOTEPOM, U
Ha0Op JAaTYMKOB, PErUCTPUPYIOIINX 3HAUEHHS Pa3InYHbIX (U3NUYECKUX BETUUUH.

Jamyuk memnepamypol nAAMUHOELIE — TIPOCTON U HANEXKHBIN AATUUK, IPEJHA3HAYECH JUIsl U3MEPEHUS TEMIIEPATypbl B BOJHBIX pacTBOpax U B
ra3oBbIx cpenax. Mmeer pasnnunbiii tuana3zon uzMepenuit or —40 no +180 °C. TexHuueckue XxapakTepUCTUKH AAaTYMKA YKa3aHbl B MHCTPYKIMH IO
JKCITyaTauuu. JJamuux memnepamypsl mepmonapuulil NpeIHa3HadeH Uil n3mepenus temmnepatyp 10 900 °C. Mcnonb3yercs npy BBIIOIHEHUH
paboT, CBSI3aHHBIX C U3MEPEHUEM TeMIIepaTyp IIaMEHH, IUIABJICHUS U Pa3I0KEHUS BEIIECTB.

amuuk onmuyeckoi naomuocmu (Konopumemp) — TpPEIHA3HAYECH JUISI U3MEPEHHS ONTHYECKOM IUIOTHOCTH OKpPAIEHHBIX PAaCTBOPOB.
Hcnonp3yercs npu nzyueHuu teM «PacTBopbl», «CKOPOCTh XUMHUUECKHUX PEAKIIUI», ONpeleIeHNH KOHLIEHTPALUK OKPAIIEHHBIX HOHOB.

Jamuuk pH npenHazHaueH Uil M3MEpEHHs] BOJOPOJHOro mnokaszarens (pH) BOAHBIX pPacTBOPOB B Pa3IMUYHBIX HCCIEIOBAHUAX OOBEKTOB
OKPYKaIOIEe Cpebl.

Jamuuk 31eKkmponpoeoonocmu NpeJHA3HAUYEH JUIsl U3MEPEHUSI YAEIBHON AJIEKTPONPOBOJIHOCTH XKUAKOCTEN, B TOM YHUCJIE U BOJHBIX PacTBOPOB
BenlecTB. [IpumensieTcs npu u3y4yeHuu TEOPUH FIEKTPOIUTUIECKON JTUCCOLMAIIUH, XapaKTEPUCTHK BOJIHBIX PACTBOPOB



Jlamuuk xnopuo-uonoe VCToNb3yeTcs Il KOJMYECTBEHHOI'O OMPEEICHUsI COJAEPKaHUsI HOHOB XJIOpa B BOJHBIX PAcTBOpax, MOYBE, MPOIYKTaX
nutanus. K naTtuuky noakirodyaercs MoHoceneKTUuBHbIN anekrpon (MCD) (pabounii 35ekTpos1), HOTEHIMan KOTOPOro 3aBUCUT OT KOHLEHTPALUU
OTIpeNIeNIIeMOro MOHA, B IaHHOM ciiy4yae oT KoHueHTpanuu annoHoB Cl'. ITorennman MCD ompenenstoT OTHOCUTENBHO JEKTPOIa CPABHEHUS, KaK
MPaBUIIO, XJIOPCEPEOPSHOTO.

Jlamuux nHumpam-uonoé TpeTHa3HAUYCH IS KOJMYECTBEHHOTO OIPEACNICHUs HUTPATOB B PA3IUYHBIX OOBEKTaX OKPYXKAIOMICH Cpeabl: BOJIE,
oBoIIax, (PyKTax, KOJIOACHBIX U3ETUIX U T.1I.

Mukpockon yugpoeoit npeqHazHaueH U1 U3ydeHUs: GOpMbI KPUCTAIIIOB U HAOIIOIEHHS 32 POCTOM KPUCTAILJIOB.

Annapam ona nposedenusn xumuueckux peaxyuit (AIIXP) nipeaHazHayeH s TOJYYCHUs U JIEMOHCTPAIIMKM CBOMCTB TOKCHYHBIX TApOB U Ta30B .
OTH BemecTBa NOJYYalOTCd B KOJNOe-peakTope, W NpHU HarpeBaHu (wiM Oe3 HarpeBaHMs) Tra3000pa3Hble BEIIECTBA MPOXOAAT Yepes
MOTJIOTUTENIbHBIE EMKOCTH (HAcaaKH) C paCTBOPAMHU PEareHTOB, BCTYMAIOT C HUMHU B peakiuio. M30bITOK raza morjomaercs >KUIKUMHU U TBEPIBIMU
peareHTamu, a Tak’Ke aKTUBUPOBAHHBIM yIJIEM. Amnapar 4Jaile BCero UCIOoJIb3yIOT JJIs MOJYyUYEHHUs U JIGMOHCTPAIlMK CBOMCTB XJIOpa, CEPOBOIOPOIA.
Ilpuéop ona demoncmpayuu 3a6UCUMOCIU  CKOPOCHU XUMUYECKUX PEAKUUil Om pa3nudHblX QaKmopoe VCIONb3yIOT MPU U3yYEHUU TEMBI
«CKOpPOCTh XMMHUYECKOM peakiuu» U TermnoBoro s dexkra xumuueckux peakuuid. [IpuGop maét BO3MOKHOCTH IKCIEPUMEHTAILHO HCCIEI0BATh
BJIMSHUE HA CKOPOCTh XMMHUYECKUX PEaKIUil Cleqyromux (HakTopoB: MPUPObl pEarupyroIIuX BEUIECTB, KOHIICHTPAIUN PEarupyroIluX BELIECTB,
MJIOIIAIU TPAHMIIBI pasziena (a3 B reTeporeHHbIX CUCTeMax (MIOBEPXHOCTH CONMPUKOCHOBEHUSI MEXKIY PEarupyroliMU BEIIECTBAMU), TEMIIEPATYPHI,
KaTajan3aTopa, MHTHOUTOpA.

Ilunemka-0o3amop — TPHUCIIOCOOTICHUE, HCIONBb3yeMOe B JabopaTopuu JUIs OTMEPHBAHHSA ONpeAeiaEHHOro o0BbéMa XuaKocTH. [lumerku
BBIMTYCKAIOTCS TEPEMEHHOT0 M TOCTOSHHOro 00bEéMa. B xommiiekThl 000pymOBaHUS UIsi MEIUIMHCKUX KIACCOB BXOIST YNOOHBIE MHITETKH-
J103aTOPBI OJIHOKAHAJIbHBIE, TIO3BOJISIFOIIME HACTPOUTH HEOOXOIUMBIN 00BEM OTOMPAEMOi JKUJIKOCTU B TPEX PA3IMUHBIX JUaNa30HaxX.

bana kombéunuposannaa npenHazHadeHa ISl HarpeBa CTEKISHHBIX M (Gap(opoBBIX cOCYIOB, Korjaa TpeOyercs co3aaTh BOKPYT HarpeBaeMoro
COCyZla paBHOMEpPHOE TEMIIEpaTypHOE I10Jie, N30€KaTh HCIIOJIIb30BAHUS OTKPBITOTO IUIAMEHU U PACKaJIEHHOM 3nekTpuueckoi cnupanu. Kopmyc
KOMOMHHMPOBaHHOW OaHM cZeNaH U3 amroMUHE. JKUIKOCTHAs YacTh KOMOMHUPOBAHHOM 0aHM 3aKPBIBAETCS KOJIBIIAMU PA3IMYHOTO THaMeTpa.
Ilpuéop ona nonyyenus 2a3z06 WCIONB3YyeTCS IS MOJy4eHUs HEOOJIBIIMX KOJMYECTB Ta30B: BOAOPOJ]A, KUCIOpoAa (M3 MEpOKCcHIa BOJOPOAA),
YTJIEKUCIIOTO ra3a.

Pa0douas nporpaMmma no xumuu ajis1 8—9 kiaccon

C MCIIOJIb30BaHNeM 000pyaoBaHud HeHTpa « Touka pocra»

Ha 0a3ze mentpa «Touka pocTta» oOecreynBaeTcsi peanu3anus 0O0pa30BaTENBHBIX MPOTPAMM €CTECTBEHHO-HAyYHOW W TEXHOJOTHYECKOU
HamnpaBlIEeHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHMU C TPeOOBAaHUSMHU 3aKOHOJATENHCTBA B cdepe oOpazoBaHUs U C YYETOM pEKOMEHAAINN
denepanbHOTO OnepaTopa yueOHOTO npenMeTa « XUMUS».

OO0pazoBarenbHast MporpamMma Mo3BOJSET HHTETPUPOBATH peaTn3yeMble MOAXOAbl, CTPYKTYPY U COJEpKaHUe NP OpraHu3alud 00yueHus: XUMUU
B 8—9 Kjaccax, BRICTPOCHHOM Ha 0aze Jt000T0 U3 JOCTYITHBIX Y4eOHO-MeToaudecKkux komiiekcos (YMK).

Ucnonb3oBanue obopynoBanus «Touka poctay npu peanusanuu gaHHoi Ol mo3BossieT co3aaTh yCIOBUS:

-IJI paCIIUPEHUSA COACPIKAHUSA IIKOJIBHOTO XUMHWYECKOT'O 06pa3013aH1/I$[;

-JI71s1 IOBBIIIICHHSI TTO3HABATELHOM aKTUBHOCTH OOYJAIOIIUXCS B €CTECTBEHHOHAYYHOM 00J1acTH;



-JUTS Pa3BUTHA JUYHOCTH peO&HKa B mpolecce 00yueHHsI XUMHHU, €ro CocoOHOCTEH, (HOpMUPOBAHMS U YAOBIETBOPEHHUS COLUAIBHO 3HAYMMBbIX
UHTEPECOB U NOTpeOHOCTE;
-JU1 pabOTHI ¢ 01apEHHBIMU IKOJFHUKAMH, OPraHU3aIMU UX PAa3BUTHUS B Pa3IMYHBIX 00JIACTSIX 00pa30BaTEIIbHOM, TBOPUECKOH AEATEIBHOCTH.

HopMmbl o11eHOK 32 Bce BUIBI IPOBEPOUYHBIX PadoT

«5» — YpOBEHb BBINOJIHEHUS TPEOOBAHMIA 3HAYUTEIBHO BBIIIE YOBICTBOPUTEIBHOTO: OTCYTCTBHE OLIHOOK, KaK 10 TEKYIEMY, TaK H I10
npeaplIyeMy yaeOHOMY MaTepuaiy; He 0ojiee OTHOTO HeJJ04ETa.

«4» — ypOBEHb BBHINOJIHEHHS TPEOOBAHMH BBIIIE YAOBIECTBOPUTEIHLHOTO: HATHYHE 2—3 OmMOOK Wi 4—6 HE0UETOB 10 TEKYIIEMY Y4eOHOMY
Mmarepuaiy; He Oonee 2 ommrOoK 1 4 HeJOYETOB MO MPOIIEHHOMY MaTepHally; UCIOJIb30BaHNE HepAIIMOHAIBHBIX IPHEMOB PELICHUs ydeOHOH
3a/1a49u.

«3» — 10CTaTOYHBIA MUHUMAJIbHBIA YPOBEHB BBIINOJIHEHHS TPeOOBaHUHN, IPEIBIBIIEMBIX K KOHKPETHOH paboTe: He Oosiee 4—6 ommbok mim 10
HE04YETOB MO TEKyIEMY Y4eOHOMY MaTepHaity; He Oonee 3—5 ommOOoK nim He OoJiee 8 HETOYETOB 0 MPOHICHHOMY YyUeOHOMY MaTepuay.
«2» — ypOBEHb BBIIIOJHEHHS TPEOOBAHUI HIUKE yJOBIECTBOPUTEIBHOTO: Haruue Oosnee 6 ommobok nian 10 HeroueToB Mo TEKyIeMy MaTepHay;
Oostee 5 ommOOK MM Oosiee § HEOYETOB IO MPOHICHHOMY MaTepHay.



IIMIAHAPYEMBIE PE3YJIbTATBI OCBOEHUSA
VUEBHOI'O NPEJIMETA «XHMHS» B OCHOBHOM IIKOJIE

I/IsyquI/Ie XMMHMHU B OCHOBHOMH IIIKOJIE HaITpaBJICHO HA JOCTHXKE-
HUEC O6y‘IaIOH_[I/IMI/ICH JIMYHOCTHBIX, MCTAITPCAMETHBIX U IIPEAMECT-
HBIX PE3YyJIbTATOB OCBOCHU A y‘IC6HOI‘ O IIpCaAMCETA .

JIu4HOCTHBIE pe3yabTaThbl

JIMYHOCTHBIE PE3yNNbTaThl OCBOCHHUS IPOTPaMMbI OCHOBHOTO
o011ero o6pa3oBaHus TOCTUTAIOTCS B XO€ O0YUECHUSI XUMHH B
€IMHCTBE Y4eOHOH 1 BOCIIMTATENBHON AesTenbHOCTH OpraHu3auu
B COOTBCTCTBUM C TPpaJWIIUOHHBIMH pOCCHﬁCKHMH
COLIMOKYJIbTYPHBIMUY JyXOBHO-HPABCTBEHHBIMHU LICHHOCTSIMH,
IPUHATBIMHA B O6HIGCTB€ IpaBWJiaM1 U HOPpMaMH IIOBCACHUS, 1
CIIOCOOCTBYIOT IPOLIECCaM CaAMOIIO3HAHHMS, CAMOPA3BUTHS 1
CONMAM3AINH 00yYaIOIINXCS .

JIMYHOCTHBIE PE3yNbTATHl OTPAKAIOT CHOPMHUPOBAHHOCTD, B TOM
YHCIIe B YaCTH:

Hampuomulte(:lcozo eocnumanun

1) EHHOCTHOI'O OTHOILIECHHS K OTEYECTBEHHOMY KYJIBTYPHOMY,
HUCTOPUYCCKOMY M HAYYHOMY HACJICAWIO, TIOHUMAHHWA 3HAYCHUA XU-
MHYECKOM HaykKd B OKM3HM COBPEMEHHOIOo  OOIIEeCTBa,
CIIOCOOHOCTH BIIaJETh JOCTOBEpHON HH(pOpMalueldl o MeperoBbIX
JOCTHXKEHUAX M OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHO- CTH B HAYYHBIX 3HAHUAX 00 yCTpOWCTBE MHpa U
o01ecTBa;

I'pascoanckozo eocnumanus

2) IpEeACTaBICHUST O COLUAJIBHBIX HOpPMax H© IIpaBHIaX
MEXJIMYHOCTHBIX ~OTHOIIEHHA B KOJUIEKTHBE, TOTOBHOCTH K
pa3sHOOOpa3HOW COBMECTHOM [I€ATETLHOCTH TPU BBITIOJHCHUH
yueOHBIX, TO3HABATENbHBIX 3aJa4, BBHIMOJHEHUHM XUMHYECKUX
OKCIIEPUMEHTOB, CO3J1aHUN y‘-Ie6HI)IX MPOCKTOB, CTPEMIICHHUA K
B3aMMOIIOHMMAHHIO U B3aUMOIIOMOIIM B TIPOIECCEe ITON y4eOHOM
JACATCIIBHOCTH, TOTOBHOCTH OIICHUBATH CBOE IIOBECACHUE U
IMOCTYIIKH CBOUX TOBapI/IH_ICI\/'I C MO3UIUH HPABCTBCHHBIX W IMPABOBBIX
HOPM € Y4ETOM OCO3HAHHUS MOCIEACTBUI OCTYTIKOB;

llemtocmu HAYUYHO020 NOZHAHUA



3) MHPOBO33PEHUYECKUX MPEACTABICHUI O BEIIECTBE U
XUMHUYECKOHN peaKkii, COOTBETCTBYIOINX COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU U COCTABIISIOLIMX OCHOBY JJIsl HOHUMaHUS
CYIIHOCTH HAyYHOH KapTHHBI MHUPA; MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IbI, B3aUMOCBSI35X UEIOBEKa C
IIPUPOJHOM CPENIOH, O POJIM XMMHUU B IIO3HAHUU 3TUX
3aKOHOMEPHOCTEH;

4) IO3HABATENIbHBIX MOTHBOB, HAIPABICHHBIX HA IOJIyYEHHE
HOBBIX 3HAaHUM MO XWMHH, HEOOXOAMMBIX JUIsI OOBSCHEHHUS
Ha0JIF01a€MBIX POLIECCOB U SIBICHHH;

5) Mo3HaBaTENbHOW U MH(OPMAIIMOHHON KYJBTYPhI, B TOM 4YHUCIE
HABBIKOB CaMOCTOSITENIbHOM paboThl ¢ Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM  JIUTEPATypOil,  JOCTYNHBIMH  TEXHUYECKHUMH
cpeacTBaMu MH(MOPMAIMOHHBIX TEXHOIOTUH;

6) MHTEpeca K OOYUYEHUIO W IO3HAHUIO, JIFOOO3HATEIBHOCTH,
TOTOBHOCTHU u CIIOCOOHOCTH K camMo00pa30BaHMUIo,
UCCIIEIOBATENILCKOM  JIETETbHOCTH, K OCO3HAHHOMY  BBIOOPY
HAIIPaBJICHHOCTH ¥ YPOBHsI 00y4€eHHUs B JajbHEHIIEM;

Dopmuposanus Kyasmypol 300p06bs

7) OCO3HaHUS IIEHHOCTH XKU3HH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 370pPOBbIO, YCTAaHOBKM Ha 3J0pOBBIH 00pa3 KHU3HH,
OCO3HAHMsI TMOCIEACTBUI M HENpUATHS BPEAHBIX MPUBBIUEK
(ynorpebneHus AJIKOT OIS, HapKOTHKOB, KypeHHusl),
HEOOXO/IMMOCTH  COOJIOJICHUs]  IpaBWil  O€30MacHOCTH  TpH
00paIlleHuH ¢ XUMUYECKUMH BEIECTBAMHU B ObITY U pPeabHOM KU3HH;

Tpyoosozo 6ocnumanusn

8) KOMMYHHKAaTHUBHOW KOMIIETEHTHOCTH B  OOIIECTBEHHO
TIOJIE3HOH, y4eOHO-KMCCIIeI0BaTEeIbCKOM, TBOPYECKOW U JPYTUX
BHJaX JEATENILHOCTH; HMHTEpeca K IPAKTUYECKOMY H3yYCHUIO
npodeccuid W Tpyga pazIMYHOTO POja, B TOM YHCIE Ha OCHOBE
NPUMEHEHHUS TIPEAMETHBIX 3HAHUH 10 XMMHH, OCO3HAHHOTO BBIOOpA
VH/IMBUTYaJIbHOM TPaEeKTOPUH MPOAOKEHUS 00pa30BaHuUs ¢ yIETOM
JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTU K XUMHH, OOLIECTBEHHBIX
MHTEPECOB U MOTPEOHOCTEH;

IKonozuueckozo socnumanus

9) 3KOJIOTHUYECKH 11eJIeCO00Pa3HOT0 OTHOLICHUS K IPUPOAE KaK
WUCTOYHUKY JKM3HM Ha 3eMjle, OCHOBE €€ CyIECTBOBAHMS,



NOHMMAaHHUS LEHHOCTH 370pOBOT0 M 0e30MacHoro odpasa >KH3HH,
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO, OCO3HAHUS LEHHOCTH COOIIOACHUS
IpaBuI O€3011aCHOTO TOBEICHHS IIPU PabOTe C BEIECTBAMU, a TAKKE
B CUTYalsIX, YTPOKAIOIINX 310POBBIO U KU3HHU JIFO/IEH;

10) cIIOCOOHOCTH MPUMEHATh 3HAHUA, I[OJIy4aeMble IIpU
WU3YYCHUN XMMUHM, IS PELICHUs 3a7a4, CBSA3aHHBIX C OKPY KaIOLIEH
NPUPOJHON  CpENOM, TOBBIIECHUA YPOBHSA  DKOJOTHYECKOU
KYJIbTYPbI,0CO3HAHUSI TJI00aJIbHOIO XapaKTepa 3KOJOTMYECKUX
po0JIeM U Iy-Tel UX peleHus OCPeJCTBOM METOJOB XUMHUH;

11) 5KOJIOTMYECKOTO MBILIICHUS, YMEHHUS PYKOBOJACTBOBATHCSA UM
B [I03HABATEJIbHOW, KOMMYHUKAaTUBHOW U COLMAIILHOM IIPAKTUKE.

MetanpeaMeTHbIe pe3yJbTaThl

B cocraBe meTanpeAMETHBIX pe3yIbTaTOB BBIICIAIOT 3HAUMMbIE
U1 GOPMHUPOBAHUS MUPOBO33PEHUS OOLIEHAYYHbIE TOHATHUS
(3aKoH, TeopwHs, MPUHIIHII, TUTIOTE3a, (aKT, CHCTEMa, TPoLecC,
9KCIEPUMEHT U JIp.), KOTOPbIC MCIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX Y4eOHBIX MpeMeTax U MO3BOJISIOT HA OCHOBE
3HaHUH U3 3THX MPeAMETOB (POPMHUPOBATH MPECTABICHUE O
1EJIOCTHON HayYHO! KapTHHE MUpPa, U YHUBEpCAIbHbIE YUeOHbIE
neicTBus (o3HaBaTeNbHbIE,KOMMYHUKATUBHBIE, PETYJIITUBHbIE),
KOTOpBIE 00€CTIeunBaOT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IJIAHUPOBAHUIO M OCYILECTBIECHUIO yueOHOM
JEATEIbHOCTH.

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHHUS 00pa30BaTeIbHON
IIPOrPaMMBI 110 XUMHHU OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU
MI03HABaTEIbHBIMU JICHCTBUAMH, B TOM YHCIIE:

Ba3zoevimu nocuueckumu oelicmeuamu

1) yMEHHEM HCIIOJBb30BaTh MPUEMBI JJOTHYECKOTO MBINUIEHUS TIPU
OCBOCHMM 3HAHUH: PACKPBIBATH CMBIC]I XUMHUYECKUX IOHATUN
(BBLEETATH WX  XapakTepHble MpPHU3HAKH, YCTaHABIUBATbH
B3aMMOCBS3bC IPYTUMHU MOHSATUSMU), UCIIOJIb30BATh MOHATHUS IS
00BSICHEHUS OT/IEbHBIX (PAKTOB U SIBICHUI; BHIOUPATh OCHOBAHUS
U KpUTEpUU Ul KiIacCU(UKAUM XHMHUYECKHUX BEIIECTB U
XUMUYECKHUX PEaKLUM; YCTaHABIUBATH IIPUYUHHO-CIICICTBCHHBIC
CBS3M MEXIy OOBEKTaMU H3y4eHHs; CTPOUTh JIOTMYECKHE
paccyxaeHusl (MHAYKTUBHBIE, JIEAyKTHUBHbIE, 110 aHAJOTUH);



JIe71aTh BBIBOJBI U 3aKIIIOUEHHUS;

2) YMEHHEM IIPUMEHATH B IIPOLIECCE NTO3HAHUS CUMBOJINYECKUE
(3HAKOBBIE) MOJENH, UCIIOJIB3YEMbIE B XUMUHU, ITPEOOPa30BbIBATh
IIMPOKO HPUMEHSAEMbIE B XUMUHU MOJEJbHBIE NPEACTABICHUSI —
XUMHYECKUI 3HaK (CHMBOJ JJIEMEHTAa), XUMHUYecKas (GopMmyina H
YpaBHEHME  XMMHUYECKOH  peakuuu — [pU  pelIeHHH
y4eOHO-TI03HABATEIbHBIX 3aJa4; C Y4YETOM OJTHUX MOICIBHBIX
NpPEJCTAaBICHUN BBIABIATH U XapaKTEPU30BATh CYLIECTBEHHbIE
NPU3HAKH M3y4aeMbIX OOBEKTOB — XHMHUYECKUX BEIIECTB H
XUMUYECKUX pEeaKIni;

bazoevimu uccneoosamenvckumu oeticmeuamu

3) yMEHHEM HCHOJb30BaTh IOCTaBJICHHBIE BOIPOCHI B
KauyeCTBEMHCTPYMEHTA MTO3HAHMSI, @ TAK)KE B KAYECTBE OCHOBBI JUIS
(GopMUpOBaHUA  TUIIOTE3bl IO  IPOBEPKE  MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUII;

4) npUOOpeTeHNe OmbITa MO IUIAHWPOBAHHUIO, OpPraHU3alUUd U
NPOBE/ICHUIO YUCHUYECKHX IKCIIEPUMEHTOB: YMEHHE HaOIIoIaTh 3a
X0- JIOM IIpoliecca, CaMOCTOSITENIbHO TPOTHO3UPOBATH €ro
pe3yabTaT, GopMyaHpoBaTh 000OIICHUS U BBIBOJIBI MO pE3yJIbTaTaM
HpOBCI[éHHOl"O OIlbITa, HCCICAOBAaHHA, COCTABJIATH OTYET O
IpoJIeTaHHOM paboTe;

Pabomoi ¢ unghopmauuen

5) yMEHHEM BBIOMpATh, aHAIU3UPOBATh U MHTEPHIPETUPOBATH MH-
(bopmarMio pa3TMYHBIX BUJIOB U (JOPM MPEACTABICHUS, TOTYyYaeMyI0
U3 pa3HbIX HCTOYHUKOB (HAY4YHO-NIONYJsIpHAs JIMTeparypa
XUMHUYECKOTO  COZIEpKaHMs, CIpPaBOYHBbIE MOCOOUS, pecypchl
Wnrepnera);

6) YMEHHEM IIPUMEHATD Pa3InYHbIE METO/bI U 3aIIPOCHI IIPH I10-
UCKe U 0TOOpe HH(OPMAIMM U COOTBETCTBYIOIIMX JaHHBIX,
HEOOXO/JUMBIX IS BBIIOJHEHUS YYE€OHBIX M IO3HABATEIbHBIX
3aJa4 ONpeAerEHHOro Tula; MpUOOpEeTeHHe ONbITa B 00JacTH
MCIIOJIb30BaHUS MHPOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHUH,
OBJIAJICHUE KYJIbTYpOH AaKTHBHOTO HCIIOJIb30BAHMS Pa3IUIHBIX
IMOMCKOBBIX CUCTEM;

7) yMEHHEM HCTIONB30BaTh U AHAIM3UPOBATh B Ipolecce yueOHOM
M MCCIEN0BATENbCKOM JEATEeNbHOCTH MH()OPMALUMI0 O BIUSHUM
IPOMBILIJICHHOCTH, CEJIBCKOrO XO34HCTBA W TpaHCIOpPTa Ha



COCTOSTHUEOKPYKAIOIIEH MPUPOTHON CPEIIBI;

Yuueepcaﬂbnbmu KOMMYHUKAMUGHbBIMU oelicmeuamu

8) yMeHHMEeM 3ajJaBaThb BONPOCH (B XOJe JAuaiora W/HUiu
JUCKYCCUHM) TIO CYHIECTBY OOCYXIaeMoil TeMbl, (OpMYIUPOBATH
CBOM NPENJIOKECHUS OTHOCUTEIBHO BBIIIOJHEHUS IPEAJIOKECHHOU
3a/1a4u;

9) mpuOOpPETEHNE OIbITA MPE3CHTAUN PE3yIbTATOB BBITOJTHEHUS
XUMHYECKOT0 KCTIepUMEHTa (J1abopaTOpPHOTO OMBITA, Ta00paTOPHOIL
paboTBhI 110 UCCIIE0BAHHIO CBOMCTB BEIIECTB, Y4€OHOTO IPOEKTA);

10) 3aMHTEPECOBAHHOCTh B COBMECTHOM CO  CBEPCTHHKAMU
II03HABATEIbHON M MCCIIEA0BATENBCKON EATEIBHOCTU IIPU PEILIEHUI
BO3HHUKAIONIUX MpOOJIeM Ha OCHOBE Y4€Ta OONIMX HHTEPECOB U
COrjacoBaHusA TO3UIMH  (0OCyXKIeHHs, OOMEH MHEHHUSIMH,
«MO3TOBBIE ITYPMbBD»  1I.);

Ynueepcaﬂbnbmu pecyiamueHblmu oelicmeuamu

11) yMEHHEM CaMOCTOSATEIILHO OIIPEACIIATD 1IEIHN
NesITeIbHOCTH,IUIAHUPOBATh, OCYILIECTBIATh, KOHTPOJIUPOBAThH U
py HEOOXOAMMOCTH KOPPEKTUPOBATE CBOIO JESTEIbHOCTD,
BbIOMpaTh HanbosaeeapPeKTuBHbBIE CHOCOOBI PEIIeHHUs YIEOHBIX U
N03HABATEIbHBIX 33/1a4, KOPPEKTHUPOBATh MPE/JIOKEHHbIH arOPUTM
JIEVCTBUH TP BBITIOJIHEHHUH 3a/IaHUI C YYETOM ITOJYYEHHUS HOBBIX
3HaHUH 00 M3yyaeMbIX 0ObEKTaX — BEILECTBAX U pEaKLUsX;

12) yMEHMEM HCHOJNB30BaTh M  AHAIU3UPOBATh  KOHTEKCTHI,
IpeUIaracMble B yCIOBUU 331aHU.

IIpeameTHbie pe3yIbTaThI

B cocraBe npeMeTHBIX pe3ysIbTaTOB 110 OCBOEHHIO
0053aTeNILHOT0 COAEPKAHMS, YCTAHOBICHHOTO JAHHOM PUMEpHOH
paboueil mporpaMMoH, BBIAEISIOT: OCBOEHHBIE 00yYarOIUMHUCS
Hay4yHbI€ 3HaHUS, YMEHHUS U CTIOCOOBI IEUCTBUM, cCIEIIU(pHUECKHe
JUTS IPEMET-HOM 0051acTH «XUMHUS», BUJIBI €S TEIBHOCTH 110
MOJIy4YE€HUIO0 HOBOIO3HAHMSI, €r0 HHTEPIIPETALINH,
npeoOpa30BaHUIO M MPUMEHEHHIO BPa3IMYHBIX yIEOHBIX U HOBBIX
CHUTYalHsX.

[IpenmeTHbIe pe3ynbTaThl PEACTABICHBI 10 roJaM 00y4eHUs
HOTPAKAIOT CPOPMUPOBAHHOCTH Y OO YHAFOIITUXCS CIICTYFOIIINX
YMEHHUI:



8 KJIACC

1) packpvieamsb CMBICI OCHOBHBIX XUMHUYECKHX MOHSITHI:
aToOM, MOJIEKYJIa, XMMHUYECKHI 3JIEMEHT, IPOCTOE BEIIECTBO,
CIOKHOE€ BELIECTBO, CMECh, BAJIEHTHOCTb, OTHOCHUTEJIbHAsS
aTOMHasi M MOJIEKYJISIpHas Macca, KOJMYECTBO BELIECTBA, MOJIb,
MOJIIpHas Macca, MaccoBas JO0JI1 XHMHYECKOrO DJIEMEHTA,
MOJIIpHBIA ~ 00BEM, OKCHJI, KHUCIOTa, OCHOBAaHHE, COJb,
JIEKTPOOTPULIATENIBHOCTD, CTENEHb OKUCICHUS, XHMHYECKas
peaxiusi, TEIoBoil 3G GdeKT peakuuu, KiacCUPUKAIMS PeaKiui,
XMMHUYECKas CBA3b, PACTBOP, MACCOBAsH J10JIs BEILIECTBA B PaCTBOPE;

2) UIIOCMPUPOBams B3aUMOCBSI3b OCHOBHBIX XHMMYECKHX
nOHATHH (cM . 1 . 1) U NPUMEHATH 3TH MOHATUS TPU ONUCAHUH
BEILECTBU UX IIPEBPALLCHUN;

3) ucnonv3zo6ams XMMHUYECKYI0 CUMBOJIMKY JUIsI COCTaBJICHUS
(opMyJ1 BELIECTB ¥ YPaBHEHUIM XUMUYECKHX PeaKluii;

4) onpedensamsb BAIEHTHOCTH aTOMOB 3JIEMEHTOB B OMHApPHBIX
COCJIMHEHUSAX; CTENEeHb OKUCICHUS JIEMEHTOB B OWHAPHBIX
COCIMHEHMAX; TPUHAMIEKHOCTh BEIIECTB K ONpPENEIEHHOMY
KJIACCY COCAMHEHUN 1o (opMmynaaM; BHJI XUMHYECKOW CBS3H
(KoBaJIeHTHasl U NOHHAs1) B HEOPTaHUUECKUX COCIMHEHUSX;

5) packpvieamb cmbicn  nepuogudeckoro 3axkona J[. M.
MenpeneeBa:  I€eMOHCTPUPOBATh  IOHMMAHHE  IMEPUOANYECKON
3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT MX IMOJIOXKEHHUS
B MEPUOJINYECKON CHCTEME; 3aKOHOB COXPAHEHHUSI MAcChl BEILECTB,
HOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIDHOTO y4Y€HHS, 3aKOHa
ABorasipo; onucvléame U xapakmepuzoeamv TaOIUIHYIO
dbopMy TEPHOAMYECKON CHUCTEMbl XHMHUYECKHUX HIIEMEHTOB:
pa3nuyaTh TOHATHS «TJaBHasg mnoxarpynma (A-Tpynma)» H
«mmobounast moxarpynma (b-rpynma)», wmamble W OoJbIINE
MEpUOJIbl; coOmHOCUMb OOO03HAYEHUs, KOTOPbhIE HMEIOTCS B
tabmuue «[lepuoanueckas cucteMa XuMHYeCKHX 3emMeHToB /1. U.
MenzeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMM CTPOEHHS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTAaB W 3apsad sjapa, oOliee YHCIo
SIIEKTPOHOB U paclpeeNeHne UX Mo AEKTPOHHBIM CIIOSM);

6) Knaccuguyuposamso XUMHUYECKHE AJIEMEHTHI;
HEOpPraHWYEeCKUEe BEIIeCTBAa; XUMHUYECKHE peakuuu (Mo 4Huciay u
COCTaBy Y4YacTBYIOIIMX B pEAKIUU BEIIECTB, IO TEINIOBOMY



s dexry);

7) xapakmepuzoeams (onucviéams) OOIME XUMHYECKHE
CBOICTBa BELIECTB pa3INYHbIX KJIACCOB, MOATBEPXK[as ONUCAHHE
IpUMe- paMH MOJIEKYJISIPHBIX YPaBHEHUH COOTBETCTBYIOLIMX
XUMHUYECKUXPEAKLINM;

8) npocHo3uposams CBONCTBA BEILECTB B 3aBUCUMOCTH OT HX
KayeCTBEHHOTO0 COCTaBAa; BO3MOXKHOCTHU IPOTEKAHUS XMMHUYECKUX
1pe- BpalllEHUH B pa3JINYHBIX YCIOBUSIX;

9) 6bIYUCAMb OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO
MacChbl BEILECTB; MAacCOBYIO JOJII0 XMMHMYECKOIO 3JIEMEHTa IIO
dopMyJie COeIMHEHUS; MAacCOBYIO JIOJII0 BEIIECTBA B PacTBOPE;
IIPOBO-JIUTh PACUETHI 110 YPaBHEHUIO XUMUYECKOH peaKiuy;

10) npumeHnsams OCHOBHBIE OIEPALIMU MBICIUTEIbHON
NeSITeIbHOCTY — aHAIU3 U CUHTE3, CPaBHEHHUE, 000011eHN e,
CHCTEMaTU3aLUI0, KJIaCCU(PHUKALINIO, BBISIBICHHE
IPUYUHHO-CJIEICTBEHHBIX CBSI3€1 — U1 U3Y4YE€HUsI CBOMCTB
BEIIECTB U XMMHUYECKHUX PEAKIIN; €CTECTBEHHO-HAYYHbIE METObI
NO3HAHUS — HAOJIOACHUE, H3MEPEHHE,MO/ICTHPOBAHHE,
9KCIIEPUMEHT (peabHbII U MBICIEHHBIN);

11) cnedosams TpaBUIIaM NOJIb30BAHUS XMMHUYECKOH MOCYI0M
U J1abopaTopHbIM  O0OpYyIOBaHHMEM, a Takke IpaBuUiIam
oOpallleHus1 ¢ BELECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMH IO
BBINOJIHEHUIOIA00PATOPHBIX XUMUYECKHX OMBITOB MO MOTYYEHUIO
U cOOMpPaHUIO ra3000pa3HbIX BEIIECTB (BOJAOPOAA M KUCIOPOJa),
IIPUTOTOBJICHUIO PAacTBOPOB C ONpPEIEIEHHOM MaccOBOM J0Jei
pacTBOpPEHHOrO  BELIECTBA;  IUIAHUPOBATb U NPOBOJUTH
XUMHYECKHE OKCIIEPUMEHTBHl IO PAClO3HABAaHUIO PacTBOPOB
menoyed W KUCJAOT C TOMOLIBIO HHIUKATOPOB  (JIAKMYC,
denondranenn, MeTUIIOpaHX U JIp.).

9 KJIACC

1) packpviéamb CMblcl OCHOBHBIX XHMHYECKUX IOHSITHN:
XUMUYECKUM DJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTHOH, AHMOH,
IIPOCTOE  BEIIECTBO,  CJIOXKHOE  BEIIECTBO,  BaJCHTHOCTH,
JIEKTPOOTPULIATEIIBHOCTD, CTEIEHb OKHUCJICHUS, XMMHUYECKas
peakxiysi, XUMHUYEeCKasi CBA3b, TEIUIOBON 3 (EeKT peakluu, MoJb,
MOJISIPHBI  00BEM, pPACTBOP; AIIEKTPOJIUTHI, HEIIEKTPOJIHUTHI,
NEKTPOJIUTUYECKAs AUCCOLMAIMSA, PEAKUUM MOHHOrO OOMEHa,



obpaTtumble u HeoOpaTHMBble peaxuuy,
OKHUCITUTENIbHO-BOCCTAHOBUTENbHbIE peaKIyy, OKHUCITUTEIIb,
BOCCTAaHOBUTEINb, OKHUCJIEHME M BOCCTAHOBJIEHUE, aJJIOTPOIHS,
aM(pOTepHOCTb, XUMHYECKas CBI3b (KOBaJeHTHAas, WOHHas,
METAJJIMYECKast),  KpUCTAJUIMYEcKass  pemérka,  Kopposus
METaJIJIOB, CIUIaBBl; CKOPOCTh XUMHUYECKOW pEaKlUU, MPEeAeIbHO
nonyctumas konuenrpauus (I11K);

2) unnrocmpupoeams B3aUMOCBSI3b OCHOBHBIX XUMHYCCKUX
MOHATUI (CM. M.1) U NPUMEHSATh 3TU MOHATUS TPH OMUCAHUH
BEIL[ECTBU UX MTPEBpPAILCHUH;

3) ucnonvzoéams XUMHUYECKYIO CHUMBOIUKY JUIS COCTaBICHHS
(opMyJ1 BELIECTB ¥ YPAaBHEHUIM XUMUYECKHX PEaKluii;

4) onpedenamv ~ BAJIEHTHOCTb U CTENEHb  OKHCIEHUS
XUMHUYECKHX JJIEMEHTOB B COEIMHEHMSX Pa3JIM4YHOIO COCTAaBa,
MPUHA]JIKHOCTD BEIIECTB K OMpENeNEHHOMY KJIaccy COEIUHEHUIt
no Qopmynam; BUJ XUMHUYECKOH CBS3M (KOBaJE€HTHAs, WOHHAs,
MeTaJIJINYecKas) B HEOPTaHUYECKUX COSAMHEHUSX; 3apsi/i HOHA TI0
XUMHYECKOH (hopMmysie; XapakTep Cpeabl B BOIHBIX pacTBOpax
HEOPraHUYECKUX COCOUHEHHMH, TUI KpPHCTAJUIMYECKOM pPEMIETKH
KOHKPETHOTO BEILIECTBA,;

5) packpvieamb cmvicn  nepuogudeckoro 3axkona J[. M.
MenzeneeBa 1 JEMOHCTPUPOBATh €0 IOHUMAHUE: ONUCHLIBAMb U
xapaxkmepuzoéams TaOINUYHYIO GOpPMY MEPUOIUYECKON CUCTEMBI
XUMHUYECKHX  DJIEMEHTOB:  pa3jguyaTbh IOHATHUSA  «IJIaBHAas
noarpynna (A-rpynna)» u «mobounas noarpynna (b-pymma)y,
Malible M OoJyiblIME TEpPHOAbl; coomHocumb O0003HAUCHMUS,
KOTOpBIE HMMEIOTCSI B TNMEPUOJUYECKON TaOIMIle, C YHCIOBBIMU
XapaKTEepUCTUKAMU CTPOCHMSI aTOMOB XHMHYECKHX 3IJIEMEHTOB
(cocTaB u 3apsiz siapa, oOLIee ncIIo MEKTPOHOB U paclpe/iesieHne
WX TI0 DJIEKTPOHHBIM CJIOSIM );00b5CHAMb 00IIE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB JIEMEHTOB M UX COEIMHEHHMH B INpefenax
MajbIX MEPUOOB M TJIABHBIX HOATPYHN C Y4YETOM CTPOCHUS HX
aTOMOB;

6) Kraccuguyuposamo XUMHUYECKHE AJIEMEHTHI;
HEOpPraHMYECKUE BEIIECTBA; XMMUYECKHE PEeaKUuu (10 YUCITy U
COCTaBY Y4YaCTBYIOUIMX B pEaKIMHU BEUIECTB, MO TEIJIOBOMY
abdekTy, MO0 U3MEHEHUIO CTENCHEH OKHCICHHUS XHUMHYECKHX
JJIEMEHTOB);



7) xapakmepuzoeams (onucvieams) OOIME XUMHUYECKHE CBOMCTBAa BEIIECTB pA3JIMYHBIX KIJIACCOB,
MOJATBEPKIAs OINMCAHME IPHUME- paMH MOJIEKYJISIPHBIX M HMOHHBIX YPAaBHEHMH COOTBETCTBYIOIIMX XUMHUYECKUX
pEaKImii;

8) cocmasnsims ypaBHEHUs DJIEKTPOJIUTHUECKOW IMCCOLMALMM KHUCIOT, IIEJNOYe M Cosiel; MOJIHbIe U
COKpAalLIEHHbIC YPaBHEHUs peakLii HOHHOIO OOMEHa; ypaBHEHUs PeaKLUi, 10ITBEPHKAAIOLINX CYIIECTBOBAaHUE
TEHETUYECKOM CBA3M MEX/y BELIECTBAMH Pa3IMYHbIX KJIACCOB;

9) packpviéamb CYHHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM IOCPEACTBOM COCTaBJICHHUS
JIEKTPOHHOTO OajaHca 3TUXPEeaKIuii;

10) npocHo3upoéams CBOWCTBA BELIECTB B 3aBHCUMOCTU OT UX CTPOEHHUS; BO3MOXHOCTH INPOTEKAHMS
XUMHUUYECKHX ITPEBPALLEHUIB PA3IMUHBIX YCIOBUSIX;

11) ebiuuciAmb OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB; MAacCOBYIO JOJIIO
XMMHUYECKOTO 3JeMeHTa Mo (opMysie COCIMHEHHUS; MACcCOBYIO JOJIO BEUIECTBA B PAcTBOPE; MPOBOIHTH
pacy€Thl 10 YPaBHEHUIO XUMUUYECKON PEaKLiH;

12) cnedosamsy TpaBWIIaM I10JIb30BAaHUS XMMHUYECKOH mnocynoi u 1abopaTOpHBIM OOOpYZOBaHUEM, a
TaKKe NpaBWiIaM OOpaIleHusi C BEIIECTBAMU B COOTBETCTBUH C HWHCTPYKLUHUSMH 110 BBINOJIHEHHIO
7a00paTOPHBIX XMMUYECKHUX OIBITOB IO IOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB (aMMHUaka H
YIJIEKUCIIOTO Ta3a);

13) nposooums peakuuu, NOATBEPKIAIOIINE KaUeCTBEHHbIN CO- CTaB Pa3IMYHBIX BEILECTB: PaclO3HaBaTh
ONBITHBIM TYyTEM XJIOpHA- OpOMHUA-, HOAMI-, KapOoHaT-, ocdar-, cunmkar-, cyabpaT-, TUIPOKCHI-HOHBI,
KaTHOHbl AMMOHHMS U MOHBI U3yYEHHBIX METAJUIOB, IPUCYTCTBYIOIIME B BOAHBIX PAacTBOpax HEOPraHMYECKHX
BEILECTB;

14) npumensims OCHOBHBIE OIEPALUU MBICIUTEIBHOM AEATENbHOCTH — AaHalM3 M CHHTE3, CpPaBHEHHE,
000011IeHe, CUCTEMAaTU3aLMI0, BBISABICHUE NMPUUYUMHHO - CIEACTBEHHBIX CBsI3€il — A U3ydyeHHsI CBOICTB
BEIIECTB M XMMMUYECKUX PEAKIMN; €CTECTBEHHO-HAayYHbIE METO/bI MO3HAHUS — HaO0JI0/IEHUE, U3MEPEHUE,
MOJIEJIMPOBAHKE, SKCIIEPUMEHT (pealbHbIi U MBICIICHHBIH).

COLEPKAHUE YYEBHOI'O NPEAMETA «XUMHUA»IIO I'OJAM U3YUYEHUS
8 KJIACC

HepBOHa‘IaJ'ILHI)Ie XHMHYECKHE ITOHATHUSA

[Tpeamet xumuu. Ponb xuMum B KU3HU YesoBeka. Tena u BemiectBa. Gu3nyeckre CBOMCTBA BELIECTB.
ArperatHoe cocTosiHHE BemecTB. [[oHATHE 0 METO/1aX MO3HAHKS B XUMHUH. XUMUS B CUCTEME HayK. UncThie
BenecTBa 1 cMecH . CriocoObl paseneHus cMeceii .

ATOMBI U MOJIEKYJTBI. XUMUYECKUE IeMEHThI. CUMBOJIBI XUMHUYECKUX 37IeMEHTOB. [IpocThie 1 cliokHBIE
BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckas popmyia. BaneHTHOCT aTOMOB XMMUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA COCTABA BEIIIECTB.
OtHocuTenbHasaTOMHas Macca. OTHOCUTENIbHAS MOJIEKYJIIpHAs Macca. MaccoBasi 10J1s1 XUMHUYECKOTO JJIEMEHTA B
COCJIMHEHUH.

®dusnyeckue U XUMHUYECKUE SIBICHHMA. XUMHMYECKas peakuus ne€ NpU3HaKh. 3aKOH COXPAHEHHS MAacChl
BEIECTB. XUMHUeCKreypaBHeHuUs. Kinaccudukanus XuMUIeCcKuX peakiuii (CoeTMHEeHus, pa3ioKeHNU,
3aMeIIeHNs ).

XUMHYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCY 10, C MpaBUIaMu paboThl B TabOpaTopuu U
npuéMaMu oOpamieHus ¢ 1abopaTtopHbIM 000PYA0BaHUEM; U3YICHHE 1 ONTUCAHNE (PU3NIECKUX CBONCTB
00pa3110B HEOPraHWYECKUX BEIIECTB; HaOM0eHNEe (PU3NUecKuX (TUTaBlIeHHE BOCKA, TAsTHUE JIbJIA,
pacTupaHue caxapaB CTYIKe, KHTIEHWE ¥ KOHACHCAITUS BOJIbI) U XUMUYECKUX (TOPEHUECBEUH, TPOKATTUBAHNE
MEJIHOM TIPOBOJIOKH, B3aMMOJICHCTBUE Mela C KMCIIOTON) SIBJIEHUH, HAaOMI0IeHHE 1 OMICaHKUe IPU3HAKOB
NPOTEKAHUS XUMUYECKUX PEAKIIN (pa3IoKeHHE caxapa, B3aUMOJIECHCTBUECEPHOM KUCIOTHI C XJIOPHIOM
Oapus, paznoxenue ruapokcuna meau (I1) mpu HarpeBaHuu, B3aMMOJICHCTBUE Kejle3a ¢ pACTBOPOM COJU
meau(Il)); uzydenue cnocoboB pazaeneHus: cMeceit (C TOMOIIbIO MarHuTa, GUIbTPOBAHKE, BBITAPUBAHUE,
TUCTUJUISIIINS, XpOMaTo-Tpadusi), TPOBEICHUE OYNUCTKH MMOBAPEHHOMN COJN; HAOIIOICHUE UOTTMCAHNE
PE3YyIBTATOB MPOBEIEHMS OTIBITA, WILTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUSI MACChl; CO3JaHUE MOJIENIEN MOJIEKYJI
(mapocTepKHEBBIX ) .



BakHeiimmne npeacTaBuTe/ M HEOPraHUYeCKUX BellleCTB

Bo3nyx — cmech razos. Coctas Bozayxa. Kuciaopog — anemeHT unpoctoe BemectBo. Haxoxnenue kucnopoaa
B IIpUpOJE, pU3nUecKue U XMMHUYECKHe CBOWCTBA (peakuun ropenus). Okcuapl. [Ipumenenue kucnopona.
Cnoco0bl nosTy4eHust KUCI0po/a B 1a00paTOPUK M MPOMBILIIIEHHOCTH. KpyroBopoT kuciopoga B mpupoje.
O30H — anmnoTponHas MOAU(PHUKAINSI KUCIOPO/IA.

TemnnoBoit 3¢ (hexT XUMHUUECKOH peakluy, TEePMOXUMUYECKUE YPAaBHEHHUS, IK30- M SHI0TEPMUUYECKHIE
peakuuy. TOMIMBO: yrojib U MeTaH. 3arpsA3HeHHe BO3/1yXa, yCHIEHHEe TapHUKOBOro 3 dexra,pazpyiieHrue
030HOBOTO CJI0 .

Bonopox — anement u npocroe BeniecTBo. HaxoxaeHue Bogopoaa B IpupoJie, pU3nuecKue 1 XMMUUECKUe
CBOICTBA, IPUMEHEHHE, CIIOCOObI oyueHust. COCTaB KHCIIOT U COJIEH .

KomugectBo Bemmecta. Mons. MonsipHast macca. 3akoH ABoraapo. MousipHbiii 006EM ra3oB. PacuéTsl mo
XUMHYECKUM yPABHEHUSM.

®usnueckue cBOKCTBA BOABL. Boza kak pactBopureins. PactBopsl. HachllieHHbIE M HEHACHIILIEHHBIE

pacTBOpEL. Pacmeopumocms seujecms 6 6ode.1 MaccoBas 1015 BEIIECTBA B PACTBOPE. XHMIUECKHE
cBoiicTBa Bozbl. CoctaB ocCHOBaHUM. Posb pacTBOPOB B IPUPOJIE U B )KU3HU YesnoBeka. KpyroBopor Bojibl B
npupoie. 3arps3HEHUENPUPOJHbIX BOA. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neoprannmueckux coequnenuii. Oxcuapl. Knaccudukamms okcuaos: coneoOpasyromne
(ocHOBHBIE, KUCIIOTHBIE, aM(OTepHbIE) U HeconeoOpasytomue. HoMeHkmatypa okcuioB (MexXIyHapoaHas U
TpuBUaIbHAsA). OU3NMUECKIE U XUMUYECKUE CBOMCTBA OKCUIOB. [lomyueHue.

OcuoBanus. Knaccudukanust ocHOBaHHMI: MENOYN U HEPACTBOPUMBIE OCHOBaHUs. HOMeHKIaTypa 0CHOBaHHI
(MexxnyHapoHas ¥ TpuBHanbHas). OuU3nuecKue U XUMUYECKHE CBOcTBAa ocHOBaHUM. [lomyuyeHre ocHOBaHuU.

Kucnotsl. Knaccudukanus kucnot. HomenknaTypa Kuciot (MexayHapoJHas 1 TpuBUabHas ). Ousnueckue u
XUMHYECKUE CBOMCTBA KUCHOT. Psan aktuBHOCTH MeTaiioB H. H. bekerosa. [Tosryuenue Kucior.

Conu. Homenkiarypa coneii (MexxayHapoHasi U TpuBUaNbHas ). OU3nuecKre U XUMUYECKHE CBOMCTBA COJICH.
Crnioco0pl MoTyueHHs COJICH.

I'enernyeckas cBSA3b MEXAY KJacCaMHU HEOPTraHUYECKUX COCTUHEHHM.

XUMHUYECKUI 3KCTIEPUMEHT: KaUECTBEHHOE OIPEJIENIEHUE COACPIKaHUsl KUCIOPOa B BO3YX€; OIyUYEHHE,
coOupaHue, pacro3HaBaHUE U U3yueHHE CBOMCTB KUCIIOPO/a; HAO0IeHHE B3aUMO/IEHCTBHS BELIECTB C
KUCIIOPOJIOM U YCIIOBUSI BOSHUKHOBEHUS U TPEKpalleHus ropeHus (moxapa); 03HaKOMIJICHHE ¢ 00pa3iiaMu
OKCHJIOB U OITMCaHNE UX CBOMCTB; ITOJIy4eHHE, COOMpaHue, paclioO3HaBaHUE U U3y4EHHE CBOMCTB BOJOPO/Ia
(ropenue); B3aumoencTBre Bogopoaa ¢ okcuaom Meau(Il) (Bo3MoKHO MCTIONB30BaHIE BUACOMATEPHATIOB);
Ha0JIr0/IeHne 00pa3IioB BEIIECTB KOJUUECTBOM 1 MOJIb; HcCiaeI0BaHHE0COOEHHOCTEH pacTBOPEHUS BEILIECTB C
Pa3IMYHON paCTBOPUMOCTBIO; IPUTOTOBJICHUE PACTBOPOB C OMPEIEIEHHON MAaCCOBOM J0JI€H PACTBOPEHHOTO
BEIIIECTBA; B3aUMO/ICHCTBUE BOIBI C METATIIAMH (HATPUEM U KalblieM) (BO3MOXKHO MCIIOJIb30BaHHE
BUJICOMaTEPHUAJIOB); ONPEIETICHUE PACTBOPOB KUCIIOT U IIEJI0UeH C MOMOIIBIO MHIMKATOPOB; UCCIIEA0BAHUE
00pa3I0B HEOPraHUUECKUX BEIIECTB Pa3-TUYHBIX KJIACCOB; HAOII0ACHNE N3MEHEHHSI OKPACKU MH/INKAaTOPOBB
pacTBOpax KMCIOT U LIeJI0Ye; u3yuyeHue B3auMoecTsus okcu-1a meau(Il) ¢ pactBopom cepHOi KUCIIOTHI,
KHCJIOT ¢ METAJUIAMH, PEaKLMI HEUTpalIn3alny; NOJTy4YEHNE HEPACTBOPUMBIX OCHOBAHHH, BBITECHEHUE OJTHOTO
MeTaJljia JPYTUM U3 pacTBOPa COJIM; PeIlIEeHUEIKCIEpUMEHTANIbHBIX 3a/1a4 110 TeMe «BaxxHeilne kiaccsl
HEOPIraHUYECKUX COCANHEHUI».

Ilepuoauyeckuii 3aK0H M nepHOAMYECKAs cHCTeMa XMMHYecKHX d1eMeHToB /I, . MenneneeBa.
Crpoenue aToMOB.
Xumnueckasi cBsizb. OKHCIHTEIbHO-BOCCTAHOBUTE/IbHbIE PeAKIUH

[lepBble TOMBITKY KIACCUPUKAIIMN XUMUYECKHUX dIIeMEHTOB. [[oHITHE O TpyIIax CXOIHBIX JJIEMEHTOB
(1IeTI0YHBIE U IMIETOYHO3EMENTbHBIC METAJITBI, TAJIOT€HBI, HHEPTHBIE Ta3bl. DJIEMEHTHI, KOTOPhIe 00pa3yoT
am(OTepHBIE OKCHIBI ¥ THIPOKCHUIBL.

[epuommueckuii 3akoH. [lepuoandeckas cuctema xumuueckuxanemeHToB J[. . Menneneesa. Buasl Tabnuiist
«Ilepnognueckas cucrema xuMuaeckux 3neMeHToB [l. 1 . Menneneesay . [lepuonsl u rpynmel . @u3ndeckuii
CMBICJT TOPSAAKOBOIO HOMEPA, HOMEPOB MEPH- 0J1a U TPYTIIII JJIEMEHTA .

Ctpoenne atromoB. CoctaB aTOMHBIX siziep. M30Torbl. DnekTpoHbl. CTpoeHHE IIEKTPOHHBIX 0007109€K aTOMOB
nepBbix 20 XUMUYECKUX 3JIEMEHTOB Nepuouyeckoil cucremsl Jl. 1. MenpeneeBa. XapakTepucTHKa XMMUYECKOTO
3JIEMEHTA MO €ro MOJ0XKEHHIO B epuoandeckon cucteme /1. 1. Menzaeneesa.



3aKOHOMEPHOCTH M3MECHEHHMS PaliyCca aTOMOB XUMUYECKHUX 3J1€- MEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKHUX CBOMCTB 110 IPyNIIaMH EpHoaM. JHAYEHUE IEPHOJIMYECKOrO 3aKOHA ¥ EPHOIUYECKON
CHUCTEMBbI XUMHUYECKHX JJIEMEHTOB Ul Pa3BUTHUA HAYKU U npakTuku . [[. . MenaeneeB — y4éHbli U
TPaKIaHUH .

DNeKTPOOTPULIATENEHOCTh XUMUYECKUX 3JIEMEHTOB. XHUMHYe- CKas CBA3b (MOHHAs, KOBAJICHTHAs MOJIIpHAs U
KOBaJIeHTHas HenousipHas). CreneHp okucienus. OKUCINTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iporeccs
OKHUCIIEHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKHUH SKCTIEPHUMEHT: U3y4eHHe 00pa3lioB BELECTB METall- JIOB U HEMETAJUIOB; B3aUMOJIeHiCTBHE
TUAPOKCUA LIMHKA C PACTBOPAMHU KUCJIOT U LIEJIOUEH; IPOBEACHUE ONIBITOB, WILTIOCTPUPYIOIIUXTPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUI (TOPEHUE,PEAKLIUY PA3JI0KEHHS, COETUHEHMUS ).

Me:knpenmMeTHbie CBSI3H

Peanu3anus MEXIPEAMETHBIX CBA3CH MpPU HM3YYCHUH XMMHHB 8 Kacce OCYIIECTBISIETCS Yepes
HCII0JIb30BAHUEC KAaK O6H_[I/IX CCTCCTBCHHO-HAYyYHBIX HOHHTHﬁ, TaK " HOHSITI/II;'I, SABJIIAIOUINXCA CUCTECMHBIMU JIA
OT/IEJIBHBIX TIPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO1ue ecTecTBeHHO-HAYYHBIC TIOHATHS: HAYYHBIN (DaKT, TUTIOTE3a, TEOpHs, 3aKOH, aHATIN3, CHHTE3,
Kaaccu(UKaIus, MePUOANIHOCTD, HAOJIFOICHUE, SIKCIICPUMEHT, MOCITUPOBAHNE, H3MEPEHHE, MOJIEITb,
SBIICHHE.

dusnka: MaTepusi, aTOM, JJICKTPOH, IPOTOH, HEUTPOH, HOH, U30TOII, PAAMOAKTHBHOCTD, MOJICKYJIA,
IIEKTPUYECKUH 3apsi/l, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHHE BEIIECTBA, T'a3, QU3UUCCKHE
BEITMYMHBI, €IMHUIIBI ©3MEPEHUS, KOCMOC, TUIAHETHI, 3BE3/161, COJTHIIE.

buonorus: horocunTes, npixanue, omocdepa.

['eorpadus: armocdepa, ruapochepa, MUHEPATIbI, TOPHBIC TIOPOJIBI, MOJIE3HbIC HCKOMTAEMbIE, TOILTMBO, BOIAHBIC

pecypchl .

9 KJIACC

BemecTBo M XUMHYeCKasi peaKnus

[Tepuonnuecknuii 3akoH. [lepuonuueckas cuctema xumuueckuxanemenTos Jl. . Menneneesa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTHB U3MEHEHUU CBOMCTB XUMUYECKHX 3JIEMEHTOB MEPBBIX TPEX NEPHOJIOB, KK,
KaJIbLUS U UX COEIMHEHNI B COOTBETCTBUH C ITOJI0KEHUEM YIEMEHTOB B IEPUOANYECKOIN CUCTEME U CTPOCHUEM
nx aToMOB.CTpOEHHE BEIIECTBA: BUbI XUMUUYECKON CBSI3U. TUIIBI KPUCTAIIMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMYECKON PEMIETKU U BUJAa XUMUYECKON CBS3H.

Knaccugukaius 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHapoJHasi M TPHUBHAJIbHASA).
XMMHUUYECKHE CBOMCTBAa BEIIECTB, OTHOCSILIUXCS K PA3IMYHBIM KJlacCaM HEOPTaHUYECKUX COEANHEHUH,
TEHETUYECKAs CBSA3b HEOPIaHMUYECKNX BELIECTB.

Knaccugukanys XuMHUECKUX peakivii o pa3IuyHbIM IpU3HaKaM (110 YUCITy U COCTaBY y4acTBYIOILIUX B
PEaKI1y BELIECTB, 110 TEMIOBOMY 3(PQEKTY, 10 U3MEHEHHIO CTETIEHEN OKUCIICHUS XUMHUECKUX JIEMEHTOB, IO
00paTUMOCTH, IO YUaCTHIO KaTaan3aTopa). JK30- U SHAOTEPMHUUYECKUE PEAKIHH, TEPMOXUMUYECKUE YPABHEHHUS.

[TonsiTHE O CKOPOCTH XUMHUUECKON peakiu. [lonsTue 06 0OpaTUMBIX M HEOOPATUMBIX XUMUUYECKUX PEAKIHAX.
IToHsATHE O TOMOT€HHBIX U I'€TEPOTeHHBIX peakuusix. [lonamue o xumuueckom pasrosecuu. Paxmoput,
BaUAIOWUE HA CKOPOCHb XUMUYECKOU PeaKyuu U NONOACEHUE XUMUYECKO20 PABHOBECUS.

MexaHU3M OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PeakIuil (3IeKTPOHHBIN OamaHc
OKHUCIIUTENIbHO-BOCCTAHOBUTEIBHON PEAKLIUH).

Teopus 27MEKTPONIUTHYECKON TUCCOLMAIMN. DIIEKTPOIUTHI M HEANEKTPOIUTHI. KaTHOHBI, aHMOHBI. MexaHn3M
JIMCCOIMAIINY BEIIECTB C Pa3IMYHBIMK BUIaMU XUMUUecKoil cBs3u. Ctenens aucconuanuu. CUibHbIe U ciadble
JIIEKTPOJIUTBL.

Peakiuu noHHoro ooOMeHa. Y cinoBust NpOTEKaHUs peakiuii HOHHOro 0OMeHa, TIOJIHbBIE U COKpAIEHHBIE
MOHHBIE ypaBHEHUs peakiuid. CBOMCTBA KHCIIOT, OCHOBAaHUH U COJei B cBeTe NMpeCcTaBIeHUI00
HNEKTPOIUTHYECKON Tucconnanuy. KauecTBeHHbIe peakiui Ha MOHBI . [lonsamue o eudpoause coneil .

XUMUYECKUH KCIIEPUMEHT: O3HAKOMJIEHUE C MOJIETISIMU KPUCTAIIIMYECKUX PEHIETOK HEOPraHMUYEeCKUX
BEIIECTB — METAJJIOB MHEMETAJUIOB (rpaduTa 1 ainmasa), CJI0’KHBIX BEIIEeCTB (XJI0pHAa HATpuUs);
MCCIIeJOBAaHHE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIMU OT BO3/ICHCTBUS PA3IMUHBIX (hPaKTOPOB;



UCCIIEJOBAHKE HIIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, POLIECCA AUCCOUUALINYT KHCIIOT, IIEI0YEH U Coei
(BO3MOXHO HCIIONIb30BaHIE BUJICOMATEPUAIIOB); IPO-BEACHUE OIBITOB, HIUTIOCTPUPYIOIIUX MPU3HAKH
NPOTEKAHUs peakluii FOHHOTO 0OMeHa (0Opa3oBaHUe 0Ca/iKa, BbIJIEICHUE ra3a,00pa30BaHue BOIbI); ONBITOB,
WUTIOCTPUPYIOLIUX IPUMEPBI OKUCIIU- TEIBHO-BOCCTAHOBUTENIBHBIX PEAKIUI (TOPEHME, PEAKIIMH PA3IIOKEHUS,
COEJIMHEHHUS ); PACIO3HABAaHKUE HEOPIraHMUYECKUX BELIECTB C ITOMOIIBIO KAU€CTBEHHBIX PEAKIMil Ha HOHBI;
pELICHUE SKCIIEPUMEHTAIIBHBIX 3a1a4.

HemeTta/abl M HX cOeTMHEHHUS

OO6w1as xapakTepucTika ranoreHoB. OCOOCHHOCTH CTPOEHHS ATOMOB, XapaKTEPHbIE CTEIIEHH OKUCIICHHUSL.
Ctpoenue u Gpu3NyecKie CBOWCTBA MPOCTHIX BEIIECTB — TaJOreHOB. XUMUUYECKUE CBOWCTBA HA MIPHMEpPE
xJiopa (B3auMoJIeiicTBHE ¢ MeTallJIaMH, HEMETaJUIaMu, lesiouaMu). XsiopoBoopo. ColsiHas KUcioTa,
XMMHUYECKUE CBOWCTBA, IIOJly4YEHHE, IPUMEHEHUE. JIeHCTBHE XJI0pa U XJIOPOBOJOPOa HA OPraHU3M 4YeJIOBEKa.
Bakneiiue Xja0puasl U MX HaXOXKICHUEB IIPUPOJE .

O6u1as xapakTepuctika 31eMeHToB VIA-rpynmbl. OcOOeHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIE CTETIEHH
OKHCJICHUS.

Crpoenue u pu3nyeckre CBONCTBA MPOCTHIX BELIECTB — KUCIOPOa U Cepbl. AIIOTPOITHbIE MOJU(DHUKALIUI
KHCJIOpO/ia U cepbl. XUMUYECKUe CBOMCTBa cepbl. CepoBOIOpO], CTPOEHHUE, (PU3NUECKUE M XUMUYECKHE CBOICTBA.
Okcupl cephl Kak MpeICTaBUTEN KHCIOTHBIX OKCHI0B. CepHast KHciIoTa, pU3nuecKue U XMMUIECKHe CBOMCTBA
(oOme Kak MpencTaBUTeNs KJlacca KUCIOT U cnenrduyeckne). XUMUIECKHE PEAKIUH, JICKAINe B OCHOBE
MPOMBIIIUIEHHOTO CIIOC00a MOMy4YeHus cepHoi KucinoThl. [Ipumenenue. Coiu CepHON KUCIOThI, KAUeCTBEHHAs
peakuus Ha cynbdar-noH. HaxoxneHuecepsl u €€ coeTMHeHU B IpUpoie . XMMUUYECKOE 3arps3HeHue
OKpY’KaroIlel cpeibl COeIMHEHUSMHU cepbl (KUCIOTHBIE T0KAM, 3arps3HEHNE BO3/LyXa U BOJOEMOB), CIIOCOOBI
€ro NpeJ0TBPALICHHNS .

OO6w1as xapakTepucTika 37eMeHToB VA-rpynmbl. OcOOeHHOCTUCTPOEHHS aTOMOB, XapaKTepHbIE CTEIIEHH
OKHUCIICHUS.

A30T, pacnpocTpaHeHHe B IpUpo/ie, HU3HIeCKre 1 XMMHYECKHe CBoKCcTBa. KpyroBopot a3ora B mpupose .
AmMmuax, ero Gpu3nyecKruen XMMHIECKHE CBOMCTBA, MONy4YeHne U npumeHeHne. Conu aMMoHHs, uX Gu3MYecKue u
XUMHYECKUE CBOMCTBA, IpuMeHeHne. KauecTBeHHas peakiysi Ha HOHBI aMMOHHUS. A30THas KMCIIOTa, €€
nosydyeHue, puanyeckre 1 XMMUYecKie cBOHCTBa (00I1e Kak MPeACTaBUTeNs Kiacca KUCIOT U Crelu(prUYecKHe.
Hcnonp3oBanue HUTPATOB U COJIEH aMMOHHMS B KaueCTBE MUHEPANbHBIX y100peHuid. XUMUUeCcKoe 3arps3HeHne
OKpY’Kalollel cpeibl COeAMHEHUSIMH a30Ta (KUCIOTHBIE 0XK/U, 3arps3HEHUE BO3/1yXa, IIOYBBI U BOJIOEMOB).

docdop, amnorponHsie Moaudukanuu Gochopa, pusnueckue u xummudeckue coiictsa. Oxena pochopa(V) u
¢bochopHas kucnora, puznuecKue 1 XMMUYECKUE CBOWCTBA, MomyueHue. Mcrnonab3oBanue GocdaToB B kKauecTe
MUHEpAJIbHBIX y100pEHHH.

O6u1as xapakTepuctka 31eMeHToB [VA-rpynmel. OcoGeHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE CTENEHH
OKHUCIICHUS .

VYrnepon, aluioTponHble MOAX(MHUKALIUH, pacCIPOCTPAaHEHHE B IIPUPOJE, PU3NUECKHE U XUMUYECKUE CBOICTBA.
Ancopouus. Kpyrosoport yrieposa B npupoje. OKCHabl yriaepoaa, ux Gpuznyeckue 1 XkMHUUECKUe CBOUCTBA,
JeiCTBHE Ha KUBbIE OPraHU3MBbl, [TOJIyY€HUE U IPUMEHEHUE. DKOIOTHYECKUE MPOOIEeMbl, CBA3aHHbIE C OKCHIOM
yraepona(IV); runotesa riio0anbHOTO MOTEMICHUS KIMMAaTa; MApHUKOBBIN 3P deKT. YronpHas KUCIOTa U e€
COJIU, UX (U3NYECKHE U XUMUYECKUE CBOMCTBA, MIOJTydeHHe U puMeHeHue. KauecTBeHHas peakuus Ha
KapOOHAT-uOHBL. VIcronab30BaHNe KapOOHATOB B OBITY, MEIULIMHE, TIPOMBIIIIIEHHOCTH U CENBCKOM XO3SIHCTBE.

[lepBoHauyanbHble MOHATHA OO0 OPraHWYECKUX BEIIECTBAX KakK O COCJMHEHHUSAX yriepoja (MeTaH, TaH,
9TUJIEH, alleTUIEH, 3TaHOJ, TJINLIEPUH, YKCYCHAsl KUCIOTa). Mx cocmas u xumuueckoe cmpoenue. llonstue
0 OMOJOrMYecKH BaKHBIX BEIIECTBAX: JKUpaX, OelKax, YriaeBOoJax — M UX POJU B KM3HHM YEJIOBEKa.
MamepuanvroeeOuncmeo op2aHuuecKux U HeopeaHu4ecKux coeoOuHeHul.

Kpemuuii, ero ¢usnueckne M XMMHUYECKHE CBOMCTBA, MOiydeHHE M MpuMeHeHue. COeMHEHUS KPEMHHUS B
npupoze. Obue npecrasieHus 06 okcuae kpeMHuA(IV) u kpemHueBo# kuciaore. CUIMKAThI, UX UCTIOIb30BaHUE
B OBITY, MEIUIIMHE, IPOMBILUIEHHOCTH. BaosicHetiuiue cmpoumenbhble Mamepuansl: Kepamura, Cmekio,
yemenm, OemoH, owenezobemon. IIpobremwvr 6Oe30nacHo2o  UCNONL306AHUA CMPOUMETLHBIX
Mamepuanoe 6 n08CeOHeGHOU HCUHU.

XUMUYECKUI 3KCIIEPUMEHT: U3yueHHe 00pa3ll0B HEOPTraHUUECKUX BEIIECTB, CBOWCTB COJISHOM KUCIIOTHI;
NpPOBE/ICHNE KaYeCTBEHHBIX PEaKLIUi Ha XJIOPUI-UOHBI U HAOJII0/I€HNE TPU3HAKOB UX IPOTEKAHUS; OTIBITHI,



oTpaxaromue (u3nYecKue 1 XMMUYECKHe CBONCTBA TajlOr€HOB U UX COSAMHEHUN (BO3MOKHO
UCIIOJIb30BaHUEBHICOMATEPHUAIIOB); 03HAKOMIICHHE C 00pa3LaMy XJIOPHIOB (TaJOreHUI0B); O3HAKOMIICHHE C
o0pasiamMu cepbl 1 € COeMHEHUAMHU (BO3- MOKHO MCIIOJIb30BaHKUE BUICOMATEPUAJIOB); HAOIOICHUE TIpoliecca
o0yrIIMBaHMs caxapa 1oj AeHCTBHEM KOHIIEHTPUPOBAHHOM CEPHOI KUCIOTHI; U3y4eHHE XMMUYECKUX CBOMCTB
pa30aBIIEHHOI CEpHOI KHCIIOTHI, IPOBE/ICHUE KaUeCTBEHHOM peakIy Ha cylb(aT-noH HHAOII0IeHUE
npu3HaKa e€ MpoTeKaHus; 03HaKOMJICHHE ¢ (PU3MUEeCKUMHU CBOMCTBaMHU a30Ta, (pochopa 1 uX coeAMHEHUN
(BO3MO>XKHOMCIIOIb30BAaHHUE BHICOMATEPUAIIOB), 00pa3IiaMu a30THBIX B (hocHOpHBIX YI0OpEHUIT; TOTyICHHE,
coOupaHue, paclio3HaBaHHUE U U3Y4YEHHE CBOMCTB aMMHAKa; MPOBECHIE KAYeCTBEHHBIX peaKnii Ha HOH
aMMOHUS U (ocaT-uoH U N3ydeHHe MPU3HAKOB UX MPOTEKAHNUS,B3aMMO/ICHCTBUE KOHIIEHTPUPOBAHHON
A30THOM KHCIIOTHI C MEJIbIO(BO3MOKHO HUCIIOIb30BAaHNE BUICOMATEPHANIOB); U3YyUCHUE MOJIeNen
KPUCTAITMYECKUX PEIETOK anmasa, rpaduta, pymiepena; 03HaKOMIICHHE C MPOLIECCOM a/ICOPOIIH
pPacTBOPEHHBIX BEILIECTB aKTUBUPOBAHHBIM YIIIEM M YCTPOICTBOM MIPOTUBOra3a; Moay4eHue, cCoOupaHue,
pacro3HaBaHue U U3y4YEeHHE CBOMCTB YITIEKUCIIOTO Ta3a; MPOBEACHUE KaUeCTBEHHBIX peakluii Ha KapOoHaT- u
CHJIMKAT-HOHBIM N3YUEHHE MPU3HAKOB UX MPOTEKAHMs; 03HAKOMIJICHUE C MTPOAYKIIUECH CUITMKATHON
IPOMBIIIJICHHOCTH; PEIICHUE YKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxHel1e HeMeTaIbl U UX
COCIMHEHHUS.

MeTtaJulbl M MX COeIMHEHHSA

OO01mmas xapakTepruCcTHKa XUMUIECKIX YJIEMEHTOB — METAJUIOB HA OCHOBAHHH WX ITOJIOKCHHSI B
MEePUOINYECKON cCUCTeMe XuMudeckux 31eMeHToB [l. . MenneneeBa u crpoenust aroMoB. CTpOCHHUEMETAILIOB.
Merammueckast CBsI3b U METAIUIMYECKAS] KPUCTAILIMYECKAsl PeIIETKA. DIEKTPOXUMUUECKUH Psill HATTPSKEHUI
MmeTamuioB. du3nyeckue U XMMUUECKHEe CBOWCTBA MeTasioB. O01mue crocoOsl monyyeHus Metamios. [lonstue o
KOPPO3UH METAIIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOppo3uHu. CIuiaBsl (CTalb, YYT'YH, JIOPATIOMUHHA,
OpoH3a) U UX MMPUMEHEHHUE B OBITY U MPOMBIIUICHHOCTH.

[IlenoyHbIE METAILIBL: TTOJOKEHUE B IEPUOIMYECKOMN cUCcTEME XUMUYecKHX 3neMeHToB []. . Menneneena;
CTPOEHHE X aTOMOB; HaXOXKAECHUE B ipupojie. Pu3nyeckre 1 XMMUYECKUE CBOUCTBA (Ha IpUMepe HATPUS U
Kanus). OKCUIbI M THIPOKCHIBI HATPUS U Kajius. [IpuMeHeHne mea04yHbIX METAUIOB U X COSTMHEHU.

[I{erouHO3€eMENBbHBIE METAIIBI MArHUM U KaJIbLIUN: TIOJI0KEHUE BIIEPUOJUUECKON CUCTEME XMMUYECKUX
antemeHToB J[. Y. MenzeneeBa; cTpoeHUE X aTOMOB; HAXOXKICHHUE B Ipupoje. Pu3ndeckue U XUMUIECKUE
CBOIfcTBa MarHus U Kanplius. BaxuHelimue coeiuHeHus Kaublus (OKCUA, THAPOKCU, coin). JKECTKOCT BOJIBI U
Croco0bl €€ yCTpaHEHHUS.

AJIOMUHMIN: TIOJI0’KEHHE B MIEPUOIMUECKON cUCTeMe XuMHuueckux 31eMeHToB [I. V. Menneneesa; ctpoeHue
aToMa; HaxXoXJieHue Brpupoe. Pu3nyeckre 1 XMMUYEeCKUE CBOMCTBA amoMuHus. AM(OTEepHbIE CBOWCTBA OKCHIA
Y TUJIPOKCHUIA aTFOMUAHHUSL.

XKene3o: nonoxkeHue B MEPUOAMYECKON CUCTEME XUMUUECKHX 3neMeHToB /1. . Menneneesa; ctpoeHue aToma;
HaxokAeHue B prpoie. Pu3ndecKre 1 XMMUIeCKHe CBOMCTBa jkene3a. OKcuabl, ruapokcubiu conu xenesa(ll) u
xene3a(Ill), ux cocras, cBOWCTBA M MOTYYECHHUE.

XUMHUYECKUHN SKCTIEPUMEHT: 03HaKOMIIEHHE C 00pa3iiaMi METAJIOB U CIUTaBOB, MX (DM3MUECKIMHU CBONCTBAMH;
U3y4eHHe pe3yJbTaTOB KOPPO3UH METAILIOB (BO3MOKHO HCIONIB30BaHHE BHIEOMATEPHATIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHS OKCH/IA KA U HATPHSIC BOJOM (BO3MOKHO HCIIOIH30BAHUE BUICOMATEPHAIIOB);
HCCIIEJTIOBAHKE CBOMCTB KECTKOM BOJIBI; MpOLIecca TOPEHHS JKelie3a B KHCI0- PoJie (BOZMOKHO UCTIOIB30BaHUE
BHJICOMATEPHAIIOB); TPU3HAKOB MIPOTEKAHUS KAUECTBEHHBIX PEaKIUi Ha HOHBI (MarHus, KaJIbIIHs,
amroMunwms, KA, sxene3a(ll) u sxenesa(Ill), meau(Il)); HabmroneHre U oMUcaHKe MPOIIECCOB OKPAIIMBAHUS
TJIaMEHU MOHAMU HATPHS, KU U KATBITUS (BO3MOYKHO UCIIOJIb30BAaHNE BHIEOMATEPHAIIOB); MCCIIECOBAHHE
aM(OTEpHBIX CBOWCTB THAPOKCHIA ATFOMUHKS U THIPOKCH/IA [IMHKA; pEelIeHHe YKCIIEPUMEHTABHBIX 33]1a4 M0
Teme «BaxxHelme MeTaibl U UX COSTUHEHUS.

XuMHS H OKPY/KAOLIAs cpea

Hosble Matepuansl 1 TEXHOJIOTHMU. BemecTsa u Mmarepraisl B IOBCEHEBHOM KU3HU YEIOBEKA. XUMUS U
310poBbe. be3onacHoe ucnonp30BaHNe BEMIECTB M XUMUUECKUX peaknuii B ObiTy. [lepBas mo- Mormp npu
XUMHYECKUX 0KOrax U oTpaBieHUsX. OCHOBBI AKOJIOTH- YECKOI rpaMOTHOCTU. XHUMHUUYECKOE 3arpsi3HeHHEe
OKpyXxaromiencpepl (mpeaenbHas nomyctumas konneHtpanus semniects — [1JK). Poms xumuu B permennn
9KOJIOTHYECKUX ITPOOIIEM.



[TpupoHBIC HCTOYHUKH YTIIEBOOPOIOB (YTOJIb, IPUPOIHBIN ra3,He(Th), TPOTYKTHI UX TTePepadOTKH, X
POJIb B OBITY U TPOMBIIIIICHHOCTH .

XUMHUYECKUH IKCTIEPUMEHT: U3ydeHHEe 00pa3I[0B MaTEPHAIOB (CTEKIIO, CIIaBBl METAIIJIOB, TOJTMMEPHBIC
MaTepuabl).

Me)KHpeIlMeTHLIe CBA3H

Peanm3arust MEXIPEIMETHBIX CBS3CH MPH U3YYCHUH XUMHUH B KJIacce OCYIIECTBISETCS yepe3
MCII0JIb30BAaHKE KAaK OOIIMX €CTECTBEHHO-HAYUHBIX OHATUH, TAK M MOHATHH, SBISIOMINUXCS CUCTEMHBIMU IS
OT/EJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO1ye ectecTBEHHO-HAYUHBIE MTOHATUS: HAYUHBIH (aKT, rumnore3a, 3aKOH, TEOpHUs, aHaJIU3, CUHTES,
KJaccu(uKanus, NepuoIUIHOCTb, HAOIIOACHNE, IKCIIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHHIE,MO/IENb,
SIBJICHHE, MApHUKOBBIA ek, TexHomorus, Matepuansl. Ou3nka: MaTepus, aToM, JIEKTPOH, TIPOTOH,
HEUTPOH, MOH, U30TOI, PaTUOAKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUNA 3apsill, TPOBOJAHUKH, MOJTYIPOBOIHUKH,
JHMAIIEKTPUKHU, (HDOTORIEMEHT, WHIUKATOP,BEIIECTBO, TENO, 00bEM, arperaTHOE COCTOSIHUE BEIEeCTBa, ras,
pacTBOp, pacTBOPUMOCTh, KpUCTAIUINYECKAs PEelIETKA, CIUIaBbl, (U3NUECKHE BEIUYMHBI, €IUHUIIBI U3MEPEHHUs,
KOCMHUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, CONHIE.

buonorus: porocunres, qpixanue, Ouocdepa, skocucTeMa, MUHEpaIbHbIE YA00PEHUs, MUKPOIJIEMEHTHI,
MaKpO3JIEMEHTbI, TUTATEIbHbIE BELIECTBA .

['eorpadus: atmoctepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IB, TOJE3HBIE UCKOMAEMbIE, TOILTUBO, BOAHBIE

pecypchl.

KanennapHo-reMaTuyeckoe njiaHupoBaHue Mo XxumMuu 8 kJace
2 yaca, 68 yacos

No | Pazgen. Tema ypoka Kox-Bo | Jlata | Hcnoav3oeanue

4acoB IIPOBE | 0OOpyoosanus
nenust | «Touka pocma

Tema 1. XumMus — BaXKHasg  00JacTh
€CTEeCTBO3HAHMS W MPAKTHYECKOH [AeATeJIbHOCTH
yesgoseka (5 v)

Hpe;:[MeT XUMHUHU Polib XMMUM B ’KU3HU YeJIOBEKA. XUMHUS B 1
CUCTCMC HAYK. MeTopl MO3HAHUS B XUMHH.

3HAKOMCTBO C ITpaBUJIaMU 0€30MaCHOCTUHU MPUEMAMU 1 [udposast
paboTbl B xumudeckoit nabopatopun. Ilpaktuueckas padora: naGopatopus

Ne 1. TIpaBusna paboTsl B 1abopaTopuu UIIPUEMBI 0OpAIIICHHUS C RELEON
71abopaTopHBIM 000PYI0BaHHEM Ludposoit naTunk

Temreparypsl CipToBKa
Cseua.

w

Tena u BeriecTBa 1

dusznueckue cBoiiCcTBa BellecTB. ATperaTHOE COCTOSHHE 1
BEILIECTB .

YucTeie BetecTBa 1 cMec. CrIocoObl pa3iesieHus cCMecei. 1 Ludposas
IlpakTHueckas padora Ne 2. Paznenenue cmeceii (Ha nabopaTopust
HPUMEPEOYUCTKU TOBAPEHHON COJIH) RELEON

Tema 2. BemiecTBa
U XUMHUYeCKHe peakiuuu

(159)+1 g

ATOMBI U MOJIEKYJIBI. XMUMHAYECKHE JIEMEHTBI 1

\]

[EEN

3HaK¥ (CUMBOIIB) XUMHYECKUX 3JIEMEHTOB

ITpocTsle 1 ClOKHBIE BEECTBA. ATOMHO-MOJIEKYIAPHOE 1
yYEHHE.

Xumnueckas Gopmyia. BaieHTHOCT aTOMOB XUMUYECKHX 1
HJIEMEHTOB

10- | 3akoH MOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENbHAS 2




11

aToMmHas Macca. OTHOCUTEIbHAS MOJICKYJISIpHAA Macca .

12 | MaccoBas 101 XUMHYECKOTO DJIEMEHTA B COEJUHEHNN 1
13 | ®usnueckue U XUMHUYECKUE SIBJICHUS 1
14 Xumunueckas peakuus. [IpusHaku 1
Y YCIIOBUS POTEKAHUSI XUMUYECKUX PeaKIuii
15 | Xumwuyeckue ypaBHEHUs 1
16 | Tumbl XumuyecKux peakuuii. Peakiys coenuHeHns 1
17 | Peakmust pa3noxeHus 1
18 | Peakius 3aMenieHus 1
19 | Peaxnus oOmeHa 1
20 | 3axoH coxpaHeHus Macchl BemecTs. M. B. JJomoHOCOB — 1 BECHI
YUYEHBIN- SHIUKIIONEAHCT. TEeXHOXHMMHUECKIE
WJIH DJIEKTPOHHBIC;
cBeya; Koiba
IockooHHas 250
MJT; JIOJKKA JUISI
COKUTAHUS
BEIIIECTB
21 | KonurponbHas padora Ne 1 1
Tema 3. Bozayx. Kucsiopoa.
Oxcnabl
6w
22 | Bo3myx — cMmech ra3oB. CoctaB Bo3ayxa Kucnopog — 1
9NIEMEHT M TPOCTOE BemecTBO. O30H — aJUIOTPOITHAS
MoauHKAIKS KUCIOpOoIa
23 | HaxoxxpaeHue KucIoposaB mpupoae, Gu3nieckue u 1
XUMHYECKUE CBOMCTBA (PeaKluy OKUCIICHHUS, TOPEHHUE.
[Tonsitue 00 okcugax
24 | CnocoObl OMy4YeHUs KUCIOPO/ia B 1a00paTopHu 1 1
NPOMBIIIIEHHOCTH. [IprMeHeHre Kuciopoa.
[IpakTuueckas pabora
Neo 3. TTonyuenue u cobupaHue KMUCIOPOAa, H3yUeHHE ero
CBOJCTB.
25 | TennoBo#t 3 PeKT XUMUUECKOH peakiiu, HOHATHE O 1
TEPMOXUMUIECKOM YPaBHEHHH, 3K30- H SHIOTCPMUIECKIX
peaKIuIax
26 | TormmmBo (Yroibs u MeTaH). 3arps3HECHUEBO3/IyXa, CIIOCOOBI 1
ero MpeaoTBpalleHus. Y CUIIeHne MapHUKOBOTO 3 dexTa,
pa3pylIeHne 030HOBOTO CIIO .
Tema 4. Bogopoa. CoctaB kucjot u coJieid (5 4)
27 | Bonopog — 3JIeMEeHT U TPOCTOE BEIIECTBO 1
28 | HaxoxneHue B mpupoje, GU3HIecKre 1 XUMHIECKHE 1
CBOICTBA (Ha MPUMeEpe B3aUMOJICHCTBUS C HEMETAIUIaMH U
OKCHJIAMHU METAJIJIOB
29 [IpumMeHeHnwe, crioco0OBI MOTYYSHUS BOIOPO/IA. 1
[paxTuueckas padota Ne 4. [Tonydenue u cobupanue
BOJIOPOJIa, U3yYECHHUE €TO CBOMCTB
30- | CocTaB KHCIIOT M COJICH 2
31
Tema 5. KoniuyecTBeHHbIE OTHOLIEHUSI B XUMHH
(4 )
32 | KommgectBo BerectBa. Mois. MossipHast Macca 1
33 | 3akoH ABorajpo. MonsipHblii 00bEM ra3oB . 1
34- | Pac4€Thl N0 XMMHYECKHM YPaBHEHUSIM. 2




35

Tema 6. Bona. PacTBopsl. [lonsTue 06 ocHoBanusx (5

1)

36 dusnyeckre cBOMCTBA BOALI. AHAIN3 U CUHTE3 —
METO/Ibl U3yYEHUs COCTaBa BOJIbL.
37 | XuMuueckue CBOMCTBA BOJIbI (PEaKIMU ¢ METaIaMH,
OKCHJIJAMUMETAJIJIOB M HEMETAJIJIOB
38 | CoctaB ocHoBanui. [loHsTHE 00 MHAMKATOPAX Hudposas
nmabopaTopus
RELEON
[udposoit pH. mraTus
C 32KHMOM; TISATh
XUMHYECKHX CTAaKaHOB
(25 mu1); npombIBaJIKa
39 | Boxa kax pactBopuTteis. PacTBOpBL PacTBOPHMOCTE BEILECTB B npubop s
Boze. [IpakTndeckast paboTra: OLLITOE ¢
Ne 5. IlpuroroBienue pacTBOPOB € OLPEIEIEHHON MacCOBOM
JI0JIel PACTBOPEHHOT'O BEIIECTRA. DJICKIpHACCiM
TOKOM;
HUCTOYHHK
MIOCTOSIHHOTO TOKa!
npoOUpKU — 2 IIT.
MIPOHYMEPOBAHHEIE;
Jy4WHKa,
CIHUPTOBKA;
npoOKu — 2 T,
TTUHIIECT
40 | Ponb pacTBOpOB B IPUPOJIC U B XKU3HU UyelioBeka. Kpyroopor
BO/JIbI B IpUpO/Ie. 3arpsi3HEHNE MPUPOIHBIX Boj. OXpaHa u
OYHCTKA MPUPOJTHBIX BOJI.
Tema 7. OcHOBHBIE KJIACChl HEOPraHUYECKUX
coeIMHeHHn i
(119)+ 14
41 | Kmaccugukarus HeopraHHIeCKHX COCTHHCHIH,
42- | Oxcuppl: cocTaB, knaccudukaiys (OCHOBHbIE, KUCIOTHBIE,
43 | amdoTtepHbie,HECONC00pA3YIONIHE), HOMEHKIATYpa
(MeXIyHapoJHasl Y TPUBHAIIbHAS).
[TomyyeHue u XMMUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U
amM(OTEPHBIX OKCUJIOB.
44- | OcHOBaHHUSA: COCTaB, KIaccU(uUKaLsl, HOMEHKIATypa [Mudposas
45 | (MexayHapoIHAS U TPUBHUAIBHAS), PU3HUYECKHUE U nmabopaTopus
XUMUYECKUE CBOWCTBA, CIIOCOOBI TOTYUCHUS RELEON
Hudposoii pH. mrartus
C 32KUMOM; TISATh
XUMHYECKHX CTAKaHOB
(25 mn); mpombIBaKa
46- | Kucnotsl: cocTas, knaccudukarys, HOMEHKIATypa,
47 | QusnyuecKkue W XMMHYECKHE CBOMCTBA, CIIOCOOBI MTOTyYESHHUS.
Psi1 akTMBHOCTH METaJUIOB
48- | Conu (cpemHue): HOMEHKIATypa, ClocoObI
49 | moxyueHusi, B3aMMOJCUCTBUECOIIEH ¢ MeTaIaMH,

KHCJIOTaMH, ICJI09aMi U COJISIMU




50

['enetnyeckas CBsA3b MEXy KIaCCaMUHEOPTaHMYECKUX
COEIMHEHUH

51 | IlpakTUvieckas padbora: udposast
Ne 6. Perienuie skcriepuMeHTANIbHBIX 33124 110 TeMe naboparopus
«OCHOBHBIE KJIACCHI HEOPTAHUUECKUX COCIMHEHUI RELEON
Hudporoii pH. mraTus
C 32KMMOM; IISATh
XUMHYECKHUX CTAKaHOB
(25 mu1); mpoMBbIBaIKA.
52 | KouTposbHas padora Ne 2
Tema 8. [lepuoanyeckuii 3aK0H M NMEPUOANIECKAS
cucrtemMa xumMuuyeckux jiemeHToB /I. M. Menaeneena.
Ctpoenue atoma (7 4)
53 | IlepBble MONMBITKY KIACCU(DUKAIMU XUMHIECKHUX HJIEMEHTOB.
[TonsTHE O IpyIIIAX CXOAHBIX HIEMEHTOB (ILEJIOYHBIE U
11€JI0YHO3EMENbHBIE METAJLIB, ['AJIOTEHbl, HHEPTHBIE Ta3bl) .
54 | DneMeHTHl, KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCHJIBI U
TUAPOKCHIbI
55 [Tepyoauyeckuii 3aK0OH ¥ NEPUOAUYECKAS CUCTEMA
xumuyeckux snementoB [l. M. Menneneesa. [lepuompl,
IpyIHIbl, NOArpynibl. @U3UYECKUI CMBICIT HOPSAAKOBOTO
HOMEpa 3JIEMEHTa, HOME- POB IEPHOJIA U IPYIIIIbL.
56 | Crpoenne atomoB. CocTaB aTOMHBIX siiep. Vi3oTomsl
57 | Dnexrponbl. CTpoeHUE HIEKTPOHHBIX 000J04EK aTOMOB
nepBbix20 XUMUYECKUX AIIEMEHTOB TTEPUOANYECKON CHCTEMBI
.. Menneneena
58 | XapakrepucTHKa XUMUYECKOTO JIEMEHTA TI0 €T0 MOJIOKEHUTO
B nepuoauueckoii cucreme [[. . Menpeneesa
59 | 3HaueHue NepUOAMUECKOro 3aKOHA
U NEPUOANYECKON CHCTEMbl XUMUYECKUX 3JIEMEHTOB JUIs
pa3BUTUA HayKu U NpakTuku. [I. 1. Mennenees — y4€Hbii,
HeJaror ¥ rpak1aHuH.
Tema 9. Xumudeckas cBA3b.
OKuUCINTEIbHO-BOCCTAHOBUTE/IbHbIE peaKIU
(81)
60 | DIeKTpOOTPHIATEILHOCT ATOMOB XMMHYECKHX JIEMEHTOB
61 | MonHas xuMHu4ecKas CBA3b [Mudposas
naboparopus
RELEON
Hudposoit gaTunx
TEMIIEPATYPHI
IUTATUHOBBIN; TaTYUK
TEMIIEPATYPHI
TEPMOIIAPHBIN
62 | KoBaneHTHO-TIONSIpHAS CBSI3b [Mudposas
naboparopus
RELEON
Hudposoit qaTank
TEMIIEPATYPHI
MJIATUHOBBIN; TaTYUK
TEMIIEPATYPHI
TEPMOIIAPHBIN
63 | KoBaneHTHO- HemospHast CBS3b

64-

CreneHb OKUCIECHUS




65

66- | OxucnurenbHO-BOCCTaHOBHUTENbHBIE peakiuu (OBP).

67 [Iporecchl OKUCIEHUSIM BOCCTaHOBICHNS. OKUCIUTENN U
BOCCTAHOBHTEJIH.

68 | KonTpoabsHas pabora Ne 3




KanenpapHo-temaTuieckoe NJIaHHPOBaHHe 10 XMMHH 9 Kj1acc

2 yaca 68 yacos

Ne | Tema paznena u ypoka Komu | ata | Hcnonv3osanue
YeCTB | IIPOBE | 06opyodosanus
0 nenus | «Touka pocma
4acoB
IloBTOpeHue u yriy0JieHne 3HAHNH OCHOBHBIX pPa3/iesioB
Kypca 8 kJjacca
(59)+1u
1 [lepuoanueckuii 3akoH. [lepuoauueckas cucTeMa XMMUYECKUX 1
snemeHnToB [I. 1. Menneneesa. CtpoeHue aToMOB
2 3aKOHOMEPHOCTH B U3MEHEHHUU CBOMCTB XUMUYECKUX HJIEMEHTOB 1
NEPBBIX TPEX NEPUOAOB, KK, KaJbLHSI U UX COEAUHEHUI B
COOTBETCTBUM C TOJIOKEHUEM 3JIEMEHTOB B IEPUOJMUYECKON CUCTEME
Y CTPOEHUEM UX aTOMOB
3 Knaccudukaiys 1 HOMEHKIaTypa HEOPraHUYeCKUX BEIECTB 1
(MexayHapoHasl U TPUBUAIIbHAS)
4 XMMHUYECKHE CBOICTBA BELIECTB, OTHOCALIUXCA K PA3TMYHBIM 1
KJaccaM HEOPraHMYECKUXCOEAUHEHUM, X TeHeTUYECKas CBSA3b
HEOPraHW4eCKUX BEUIECTB
5 CTpoeHue BelecTBa: BUIbl XUMUYECKON CBSI3U. THIIBI 1 Hudposas
KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA nabopaTtopus
KPUCTAIIMYECKON PEIIETKH . RELEON
[udposoii naTurk
TeMIIepaTypbl
IJIATUHOBBII
6 KonTponbnas padoraNel 1
Tema 1. OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
peakuuii
(44)
7 Knaccupuxarys XMMHYECKUX peakuuii o pasInyHbIM 1
IPU3HAKAM.
8 [Tonsitie o ckopoctH xumuyeckoi peakuuu. [lonatie o romoreHusix | 1 Hudposas
Y TETEPOrE€HHBIX PEAKIMSX . naboparopus
RELEON
[udposoii naTank
TeMIIepaTypbl
TIJIATUHOBBIN
9 ITonsiTre 0 XMMHUYECKOM paBHOBeCHU. DaKTOPBI, BIMSIONIME HA 1 Hudposas
CKOPOCTbXUMUYECKON PEAKIMU 1 MIOJIOKEHNE XUMUIECKOTO naboparopus
paBHOBECHS . RELEON
[Tudposoii naTuuk
TeMIIepaTypbl
TJIATUHOBBIN
10 | MexaHu3M OKHCIUTENBHO-BOCCTAHOBUTEIbHBIX PEAKIIMNA 1
(27IEKTPOHHBIN OaNaHC OKUCIUTEIbHO-BOCCTAHOBUTEILHON
pEeaKIum).
Tema 2. DaekTpouTHYecKas AUccOMans. XUMUYeCKHe
peaKkIMu B pacTBoOpax
(8 )
11- | Teopus MEKTPOIUTUUECKON AUCCOLUALINH. DIEKTPOIUTHI U 2 Hudponsas
12 | neanextponutsl. KaTHoHbl, aHMOHBI. MeXaHU3M JMCCOLMAIINH n1aboparopus
BEIIECTB C Pa3IMYHBIMU BUIAMH XUMUYECKOU CBsI3U. CTemeHb RELEON




Jucconuyanuu. CuibHbIE U c1a0bIe SJICKTPOJIUTHI

[Mudposoii gaTunk

AJIEKTPOIIPOBOJHOCTU
13- | Peakumn momHOro 06MeHa, ycIoBHs HX mpoTekanns. MoHHEe Iudposas
14 | ypaBuenns peakruit. 11abopaTopHsL
RELEON
[Mudposoii gaTumk
AJIEKTPOIIPOBOAHOCTH
15- | XuMmuueckue CBOMCTBA KHCIIOT, OCHOBAHAM U COJICH B CBETE
16 | mpencraBieHuid 00 IMEKTPOIUTHUESCKOMN JUCCOUAIIAN
17 | IloHsATHE O TUAPOIU3E CONIEH.
18 | [Ipaktuueckas padorta Ne 1 Pemenue skcriepuMeHTaIbHBIX 3a/1a4 [udpoas
0 TEME n1aboparopus
RELEON
[Mudposoii gaTunk
AJIEKTPOIIPOBOAHOCTH
Tema 3. O0masi XapaKTepuCcTUKAa XUMUYECKHX 3JIEMEHTOB
VIIA- rpynnbl. I'agorensi (4 u)
19 | O6mras xapakTepucTrka ragoreHoB . OcOOCHHOCTH CTPOCHHS aTOMOB
3THUX JJIEMEHTOB, XapaKTEPHbIE JUI HUX CTEIIEHH OKUCIICHUSL.
Crpoenne 1 Gpu3MYecKre CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB
20 | XuMuueckue CBOWCTBA Ha IpUMeEpeE XJI0pa (B3aUMOJIEHCTBHE C
MeTaJJlaMu, HeMeTaJllaMu, I1esiodamu). XjopoBoaopos. CosnsHast
KUCJI0Ta, XUMUYECKHE CBOWCTBA, MOJIyYeHUE, IPUMEHEHHE.
21 | ®usnonoruyeckoe ACMCTBUE XJI0pa U XJIOPOBOAOPO/IA HA OPraHU3M Hudposas
qesioBeKa. BaxkHelme XI0puIbl 1 UX HaX0XK/ICHHE B TIPHPOJIC . nTaboparopust
RELEON
22 IIpakTrueckas padora: Hudposas
Ne 2. TTonydeHue COISIHOM KUCIIOTBI, U3yYeHHE €€ CBOICTB naboparopus
RELEON
Tema 4. O0mas XapaKTePUCTHKA XUMHUYECKHUX YJICMEHTOB
VIA- rpynnsl. Cepa u eé coenunenns (5 4)
23 | OOmas xapakreprcTrka eMeHToB VIA- rpymnmbl. OcoOeHHOCTH
CTPOEHHS aTOMOB ITHX JJIEMEHTOB, XapaKTEePHBIE I HUX CTEIICHH
OKHCJICHUS
24 Ctpoennen (usndeckre cBOHCTBA MPOCTHIX BEIIECTB —
KHUCJIOPO/ia U Cephl.
AJITOTPOIHBIE MOU(PUKAIINM KMCIIOPO/IA U CEPbL. XUMHYECKHE
CBOICTBA CEPHI.
CepoBoniopoJi, cTpoeHue, (pu3nueckue U XUMHYECKHe CBOMCTBRA.
OKCHIBI Cephbl KaK MPEJCTABUTENN KHCIOTHBIX OKCHJIOB
25 | CepHas kucnora, pusznyeckue IMudposas
Y XUMUYECKHE CBOMCTBA (00IIME KaK MMPEeCTaBUTEN KIIacca KUCIOT naboparopus
U crienuduyueckue), mpuMeHeHne RELEON
Hudposoit gaTuamk
AIIEKTPOIIPOBOHOCTH
26 | X¥MHYecKHe peakluy, JeKallue B OCHOBE IPOMBIIIIEHHOTO
crocobanomydeHus cepHor KUCa0Thl. CONMM CEpHOM KUCIIOTHI.
27 | HaxoxneHue cepbl U €€ COCqUHEHUN
B MpUpoe. XUMHIECKOE 3arps3HEHNE OKPYIKArOIIeH cpeibl
COEIMHEHMUAMHU Cepbl (KUCIOTHbIE TOXKIHU, 3arpsA3HEHHEBO3yXa U
BOJIOEMOB), CITOCOOBI €T0 MPEAOTBPAIICHHUS
Tema 5. O0mas XxapaKTepUCTHKAa XUMHUYECKHX 3JIEMEHTOB
VA-rpynnbl. A30T, ¢pocdop u ux coeaqunerus (7 4)
28 | OOmas xapakreprcTka 1eMeHToB VA-rpynnbsl. Oco6eHHOCTH




CTPOCHUA aTOMOB 3TUX 3JICMCHTOB, XaPAKTCPHLICJISL HUX CTCIICHU
OKHMCJICHUA

29

A30T, pactipocTpaHeHue B pupoje, GU3HIECKUE U XUMUYECKUE
cBoiicTBa. KpyroBopor a3ota B nmpupose

30

AMMUaK, €ro (PU3UYECKHEe M XUMUYECKHE CBOMCTBA, MOJIYUCHUE U
MPUMCHCHHE. OJI1 aMMOHHA, HX (bI/ISI/I‘IeCKI/IG H XHMHYCCKHE
CBOUCTBA, IPUMCHCHHUC.

[Npaktiyeckas padota Ne 3. [Tonyuenne aMmuaka, U3y4eHUEET0
CBOWCTB.

31

A3oTHas KHCIOTa, e¢ Gpu3ndeckue 1 XUMHUIeCKne CBoicTBa (00rue
KaK IPEeACTaBUTEIIS Kilacca KUCIOT U ClieU(DHIECKHUe).
Hcnomnp30Banye HUTPATOB U CONEH aMMOHHS B Ka4€CTBE
MHHEPAITBHbIX YA00peHUI

[udpoas

n1aboparopus

RELEON
[Mudposoii gaTunk
AIIEKTPOITPOBOHOCTH

32

XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOLIEH CPEabl COCAMHEHUSAMU
a30Ta (KUCIOTHbIE JTOKAU, 3arps3HEHHE BO3]yXa, T0YBbI U BOJOEMOB

33

®ochop, amtorponHbie Momupukanuudocdopa, GusmIecKue u
XUMHUYECKHE CBOMCTBA

34

Oxcua docdopa(V) u hocdhopnas kucnora, pusndecKkiue u
XUMHUYECKUECBOUCTRA, ToyueHue. Vcronb3oBanue pocdaToB B
Ka4eCcTBE MUHEPAIBHBIX yI00PCHUH. 3arpsa3HEHHETTPUPOTHBIX
BOJJ0EMOB hochaTamu

Tema 6. O0masi XapaKTepUCTUKA XMMHYECKHX 3JIEMEHTOB
IVA-rpynnel. Yriepoa v KpeMHUN U X COeUHEHUSA
(8u)+ 1

35

Yraepon

36-
37

Okcubl yriepoaa, ux (1)I/I3I/I"ICCKI/IC 1 XMMHUYECKHE CBOMCTRA.

38

VYrosbHas KUCIIOTA U €€ CONHU, UX (PU3NUECKUE U XUMUYECKUE
CBOWCTBA, MOJYYEHUE U IPHMEHEHUE.

39

[TepBoHaYanbHBIEC TOHATHS 00 OPTaHMYECKHUX BEIIECTBAX KAK O
COEIMHEHUAXYTIIEPOIa: 0COOEHHOCTH cocTaBa U cTpoeHus. [lonsarue
0 OMONIOTMYECKH BAKHBIX BEIIECTBAX: KUpaX, OeIKax,

40

Kpemuuii, ero gusnueckre u XUMU4ECKHE CBOICTBA, TIOJIyYeHHE U
IPUMCHEHHUE.

41

[IpakTuueckas padborta Ne 4 IlonydyeHue yriekuciaoro rasa.
KavecTBeHHast peakiys Ha KapOOHAT-HOH

Hudponas
naboparopus

RELEON
[udposoit gatumk
AIIEKTPOIIPOBOHOCTH

42

[TpakTuueckas pabara Ne 5 Pernienue skcriepuMeHTaIbHBIX 3a7a4
no teMe «HemeTtauiey.

Hudposas

nabopaTopust

RELEON
Hudposoit gaTuamk
AIIEKTPOITPOBOHOCTH

43

KonTponbhas pabora

Tema 7. O01Me cBOIICTBA METAJJIOB
(449)

44

0611135[ XapaKTCPUCTHKA XUMHUYCCKUXIJIIEMCHTOB — MECTAJIJIOB HaA
OCHOBAHHMHHUX IOJIOKEHUS B IIEPUOJUUECKON CUCTEME
XUMHYECKUX 351eMeHToB [ . I . MenzeneeBa u CTpoeHUs aTOMOB

45

Crpoenne MeTayuioB. MeTtayeckas CBSI3b U METaJNIMYECKas
KPUCTAJUTMYECKAs PeIETKA. DIEKTPOXUMUUECKUH Psifi HATIPSKEHU I
METAJUIOB

46

du3NYeCcKre 1 XMMUYECKHE CBOMCTBA METAJIIOB.




47 | O6mue criocoObl moMydeHus: MeTaioB. [ToHsATHE O KOPPO3UH 1
METaJUIOB U OCHOBHBIE CIIOCOOBI 3alIUTHI OT KOppo3uu. CrijiaBbl
(cTamb, 9yryH, AIOpATIOMHHUI, OpOH32), UX IPUMEHEHHE B OBITY U
POMBIIIIEHHOCTH
Tema 8. BakHelinue MeTANJIbI M UX COeINHECHUA
(16 9)+2
48 | llenounsie metaibl. [TonokeHue B NeprOANIECKON CUCTEME 1
xumuyeckux 31ementoB J1. . MenyeneeBa, CTpoOeHHEaTOMOB.
Haxoxnenue B npupoze .
49- | du3nyecKrne 1 XMMHUUYECKUE CBOMCTBA (Ha IPUMEPE HATPUS U Kajus) | 2
50
51 OKCHJIBI ¥ THIPOKCHIB HATPUS U KaJTHSI 1
52 | [IpuMeHeHHE IEIOYHBIX METAIOB H HX COCIMHCHHII. 1
53 | lllenoyHo3eMenbHbIC METAIIBI MATHUMA U KaJIbLIUI, CTPOCHUE 1
aromoB. [lonoxxeHne B MeprHOIMIECKOI CHCTEME XMMUYECKUX
anementoB Jl. 1. Menneneena.
Haxoxnenue B npupoje
54- | ®usnueckue U XUMHUYECKHE CBOMCTBA Kb M MarHHs 2
55
56 | Baxueiimme coefMHEHNS KabIMs (OKCUJI, THIPOKCH], COIIH). 1
57 | XKectkocTh BoIIbI 1 C1IOCOOBI ee ycTpaHenus. [Ipaktuueckas pabora | 1
No 6. )KEcTKoCTh BOJIBI 1 METOJIBI €€YCTpaHEHHS
58 | AnrOMUHU. 1
59- | ®usnueckue NXUMUUECKUE CBOMCTBA. AM(OTEpHBIE CBOWCTBA 2
60 | okcuma M THAPOKCHIA
61 | XKeneso. 1 Hudposas
naboparopus
RELEON
[udposoii naTurk
JTABIICHUS
62 | ®usnyeckue U XMMHUYECKHE CBOMCTBA jKeJe3a 1
63 | Okcmpl, ripoxcHs! 1 comn xenesa(ll) 1
u menesa(HlIﬁ) .
64 | Ilpaxtuueckas padora Ne 7. Pemenue skcriepuMeHTalIbHBIX 3a/1a4 Mo | 1 Hudposas
Teme «MeTasuib» . naboparopus
RELEON
Hudposoit naTunk
JTABJICHUS
65 | KonTtponbHas paborta Ne3 1
Tema 9. BemmecTBa 1 MaTepHuajbl B )KM3HH YeJI0BeKa
(B4
66 HoBsle MaTepuansl u TeXHONOTHH. BelecTBa U MaTepuanbl B 1
HOBCE/THEBHOMKM3HH YeNIOBeKa. XMMHS U 3/10POBBE.
besonacHoe Mcnonp30BaHNe BEIIECTBY XMMUIECKHX pEaKIuii B
OBITY.
67 [Tpupo/HbIe UCTOUYHHUKH YTIEBOJOPOIOB(Yroib, IPUPOIHBIMA ra3, | 1
He(Th), MPOIYKTHI UX MEpepadOTKH, UX POJIb
B OBITY M TIPOMBITIICHHOCTH
68 OCHOBBI HKOJIOTHYECKON TPaMOTHOCTH. XHUMHUYECKOE 3arpsi3HEHUE 1

OKpYXaro- 1mei cpeipl (MpeaeabHO JOMyCTHMasl KOHIIEHTPAIIUS
Bemects — [1/[K).
Ponb XuMuu B perieHnn K0JI0TrH9YeCKUXTPOOIeM







JladopaTopHBbIe padoThI
8 kJ1acc
Ilpakmuueckan paboma Ne 1. «H3yuenue cmpoenus naameHu»
Teopernueckas yacTh: ['opeHHue — CIIOXKHBIN MPOLIECC, COMPOBOKIAIOIIMICS BbIIEICHUEM DHEPIUH, KaK IIPaBUIIO, B
BUJIE TEILJIa U CcBeTa. Pa3inyaioT roMOreHHOe ropeHue (Harpumep, npyu padoTe ra3oBoii FOPENIKH), U TeTEPOreHHOE ropeHue (Harpumep, TopeHue
CIUpPTa U CyXOro ropr4ero). B paccMoTpeHHbIX TpuMepax Ijiamsi MMEET CXOJHOE CTpOoeHHE. B HEM MOKHO BBIJEJIUTH TPU YaCTH.
BHyTpeHHUli KOHYC TEMHOro mBeTa (B cllydae ra30BOM TOPEJIKM CHHErO I[BeTa) ¢ Hu3kou Temreparypoirt ~ 300—500 °C. 3aech mpoucxoauT
UCIIApEHUE U Pa3I0’KEHUE TOPIOYEro BELIECTBA.
Cpennuii BOCCTaHOBHTENBbHBIM KOHYC COCTOMT M3 CMECH BO3AyXa M TOpSIIEro rasa. 37ech IOJ BIMSHHUEM Oojiee BBICOKOW TeMIepaTyphl
(1500—1800 °C) mpoayKTbl UCHApPEHUSI U PA3JIOKEHUS] TOPIOYMX BELIECTB aKTUBHO PEarupyroT ¢ KuciaopoaoM. Eciu yacth yriepona octaéres
CBOOOJHOM, TO €ro MeJab4alllIie YacTULIbl PACKANIAIOTCS U MPUAAIOT TUIAaMEHU SpKOe CBeYeHHe. JTa 4acTh IulaMeHu Oorara yrapabsiM razom CO —
CHJIbHBIM BOCCTAaHOBHUTEIIEM, IO3TOMY €€ Ha3bIBAaIOT BOCCTAHOBHUTEIbHOH. Touka Hambosiee BBICOKOH TEMIIEpaTyphl HAXOAWUTCS HAa OCTpHE
BOCCTAHOBUTEIBHOTO KOHYCA.
BHewmHuil OKHCIUTENbHBIM KOHYC 00pa3yeT HEBUAMMYIO OOOJIOUKY, OKpPYXKAIOIIYI0 IUIaMs. 3/1€Ch IOJ BIMSHUEM 3HAUYUTEIBHOIO IPUTOKA
KHCIIOpOJIa BO3/1yXa MPOUCXOAUT MOJTHOE OKHcieHue roproyero Bemectsa 10 CO2 u H2O (mpu ropeHnn cyxoro roprovero Ha OCHOBE YpOTpPOIHHA
Takke oOpasyercs N2). Ilpu sToM octaércss M30BITOK KUCIOPOJa, KOTOPBIA IMPH BBICOKOW TemIepaType O0JaJaeT BBICOKOM OKHUCIUTENbHOM
AKTUBHOCTBIO, TIO9TOMY BHEIIHSISI YacTh IUIAMEHU HA3bIBAETCSl OKUCIUTENbHOM. lcmosib3ys mojayB BO3ayXa, MOXKHO YBEIMUUTH TEMIEpPaTypy
IJIAMEHHU.
[pakTuyeckas yacTh: Llenpb onbiTa: U3y4UTh CTPOECHUE MJIAMEHH, OIIPEJIEIUTh TEMIIEPATYPy B Pa3HbIX €r0 30HAX MPU UCIHOIb30BAaHUH Pa3INUYHbIX
HMCTOYHHMKOB TEIUIA .
Ilepeuensy oamuuxoe yughposoii 1abopamopuu: NaTINK TEMIEPATYPbl TEPMONAPHBIIL.
HononnumenvHoe 060pydosanue. TATUB C 3AKUMOM; IepKaTesb s MPOOUPOK; CIIUPTOBKA .
Mamepuanvl u peakmugsl: CIUPT STUIIOBBIN; CyX0€ TOproYee; CBeya.
Texnuxa 6ezonacnocmu:
1. PaGora cBs3aHa ¢ OTKPBITHIM IJIaMEHEM — OEpPETruTech 0Kora.
2 . Tepmormapa mocie U3BJIEUYEeHUS U3 IIJIAMEHH OCTBIBAET HE cpa3y — Oeperutech oxora. 3.B cnupToBKe copepKUTCs roprovast >KUIKOCTb.
Huempykyus xk epinonenuio:
1.IToaxmrounTe BEICOKOTEMIIEPATYPHBIN AATYUK (TEpMOIApy) K PETUCTPATOPY JAHHBIX (KOMIBIOTEPY). 3aKpenuTe JaTYMK B IITATUBE TaK,
YTOOBI €ro KOHYMK Kacayics (GUTUIISI CIIUPTOBKH .
2 . 3axrurte cnupToBKy. Korja mokasanus cTabMIM3HPYIOTCS, 3aMUIIIMTE 3HAaUeHHE TeMIepaTyphl Ha cxeMe TuiaMenu (puc. 1).
3.IlepemenaiiTe TaTYMK TEMIEPATYPHI B CIACAYIONMIYIO TOUKY IJIAMEHHU B COOTBETCTBUU CO cXeMou. J[Jis aToro ocnabinsiite MmyhTy u
nepemeniaiite e€ (BMecTe ¢ JaNKoi U 1aTYMKOM) B HY)kHOe MecTo. Kor/ia mokasanust cTabMiIn3upyroTcsi, CHOBa 3aHOCUTE 3HAYCHHE
TEMIEPATypPbl B COOTBETCTBYIOLIECH TOUKE HA CXEMY .
4 . Tak u3MepbTe TEMIIEPATypy BO BCEX TOUKAX IMJIAMEHU, OTMEUEHHBIX Ha cxeMe . 5 . [IoBTopuTe NeHCTBUS CO CBEUYOM U CYXUM TOPIOYHM.




6.00pature BuuManue! [1py n3ydeHnn CTPOCHUS IUTAMEHH CYXOT0 TOPIOYero uenonib3yercs 1/4 yacte Tabnetku. Kycodek roproyero momMenarmT Ha
KEPAMUYECKYIO TUIUTKY.

Puc. 1. Touku usmepeHus TeMneparypbl INIAMEHU
7 . BHecuTe B I1aMsi CHMPTOBKH Ha MOJIMUHYTBI IPOOUPKY. V3BIekuTe NpoOUpKy U3 IUIAMEHH U PACCMOTPUTE €€ ITOBEPXHOCTb.
8 . [ToBTOpHTE OMBIT CO cBevOi. Kakoro 1Beta oopazoBaics HanéT? Yto 3T0 3a BemecTBo?
Pe3ynbTaThl n3MepeHuii/Ha0I01eHu

M cTouHnk Temmeparypa okono ¢putuis [Temmneparypa B cpeHeit Temmeparypa B BepxHeil [UTo oOpa3oBanoch Ha
Ne  rerutoTsl (Kycouka roproyero) YacTH IJIAMEHU YacTH IJIAMEHU [HOBEPXHOCTHU IPOOUPKHU
1 CrimpToBKa
2 Caeua
3 Cyxoe roprouee

Bv1600b1:

B BeIBOAX yKa3aTh, KAKOW MCTOUHUK TEIJIOTHI MPEANOUYTUTEIBHO UCII0JIb30BaTh B XMMUYECKOH J1aOOpaTOPHH U TOYEMY .

Konmponvnvie 6onpocwi:

1 . Kakoii nctouyHuk raMenu Obu1 ucrnonb3oBan? 2 . Kakas 4acth miamMeHu camasi ropsyasi?

3. Jlo xakoi MaKCHMaJIBHOM TeMIIepaTypsl ynaéTcs mporpeTh Tepmomnapy? 4 . Uto ropsiaee — HEHTp TUIAMEHH W Kpast?

5 . IloueMy cupTOBKa FOPUT MOYTH OECLIBETHBIM IIJIAMEHEM, a CBeYa — CBETSIUM? MOKHO JIM MCII0JIb30BaTh CBEYM B J1a0OPaTOpPUU BMECTO

CIUPTOBOK?

6 . Kakue npoayKThl TOpEeHUs] OAMHAKOBBI y CIMPTOBKM U cBeun? 7 . 3aganue Juist noarotosku k 'MA, BIIP

[Ipu HarpeBaHnyM TBEPABIX BEIIECTB B TPOOHPKE HEOOXOMMO: 1.B34Th MPOOUPKY B PYKH U HAarpeBaTh Ty YaCTh, I7I€ JIGKHUT BEIIECTBO;

2.3aKpenuTh NPOOUPKY B IITATHUBE U HArPEBATh TY YACTh, IJI€ JIEKUT BEILIECTBO;

3.B35Th NPOOUPKY B PYKH, IPOTPETH BCIO MPOOUPKY, a 3aTEM TY YaCTh, IJI€ JIEKHUT BEILLIECTBO;

4.3akpenuTh MPOOUPKY B IITATHBE, IPOTPETH BCIO MPOOUPKY, a 3aTEM TY YaCTh, 1€ JISKUT BEIIECTBO .

(ITpaBunbHBIN OTBET: 4 .)

8.3amanue Uit pa3BUTHS QYHKIIMOHATIBLHOW IPaMOTHOCTH

B xuure Maiikna ®apanes «cTOpHs cBeun» aBTOP OMUCHIBAET OMBIT, KOTOPHIi OH IEMOHCTPHPOBAJ HA CBOMX NEKIMAX. B miamsa |

CBEYH OH MOMEIIAN H30THYTYIO CTEKJITHHYIO TPYOKy. OIMH KOHEI[ TPYOKH OMyCKaJICs HeJaaeKo OT (GUTHIsL, BTOPOW BBIBOJMICS HA ||

HECKOJIbKO CAHTMMETPOB OT IjIaMeHu. Uepe3 HEKOTopoe BpeMsi K KOHILY TPYOKH MOJHOCHUIIN Tropsiyto Jy4uuny. [losBisiocs

I1aMsi, KOTOPOE CYILECTBOBAJIO OTJEJIBHO OT IUIaMeHU cBeuH. Kak MOKHO 0OBSICHUTH 3TO SIBJICHUE?

Otger: B 3701 yacTu mimamMeHu NpouCcXoauT ucnapenue napaduna. [Tapsl mapaduna Ha Bo3ayxe, PH MOJHKUTAHUU, 3aTOPAIOTCSL. ~
Puc. 2. OnbIT ¢ TuTaMeHeM CBeYH



JleMOHCTpanMOHHBII 3KkcniepuMeHT Ne 1. «Bwvidenenue u nonowienue menia — npusHaK Xumuueckou peaKyuuy

Teopernueckasd vacte. PabGora mpoBoautTcs mnpu uzydeHuud Tembl «[Ipu3HAKM XUMUYECKMX peakiuil». Brimenenue u

MOTJIOIICHUE TEIUIOThI, U3MEHEHUE OKPACKU PACTBOPOB WJIM BEIIECTB, BIJICJICHUE Ta3a SBISIOTCS OCHOBHBIMU MPU3HAKAMU XUMUYECKUX PEAKIIUM.
Taxxe uMeeT CMBICI MOBTOPUTH PabOTY MpU BBEICHUU MOHATHUS «TEIUIOBOM 3P PEKT peakium» .

[Ipaktudeckas yacthb. Llenp pabOTHI: MPOJEMOHCTPUPOBATH BBIACICHUE M IOTJIONMIEHUE TEIlIa MPH XUMHUYECKHX peakmnusx. CBs3aTh MOKa3aHUS
JaT4YrKa TEMIIEPATYPhI C OCSA3aTEIbHBIMU OLLYIIEHUSIMHU.

Ilepeuenv oamuuxos yugposou rabopamopuu: JATINK TEMIEPATYPHI TIIATHHOBBIM.

HHononnumenvHoe obopyoosanue: TBa XUMHUYECKUX cTakana (50 mit), MpOMBIBaIKa C TUCTHILTUPOBAHHON BOJOW, CTaKaH JIJIs CIMBA OTPaOOTaHHBIX
pacTBOpOB.

Mamepuanvt u peakmugol: ATIOMAUHUEBAs: IPOBOJIOKA WM rpanyJibl, 20%-Hblil pacTBop ruapokcuaa Hatpust NaOH, 10%-Hblil pacTBOp yKCyCHOM
kucnotel CH3COOH, ruapokap6onar marpust NaHCO3 .

Texnuxa 6ezonachocmu: 1 .PabotaTh B OuYKax. 2.Tpebyetcst cobmogeHrue Mep 0€30MacHOCTH MpU paboTe ¢ TUAPOKCUIOM HATpUi U
HarpeBaTelIbHBIMU MTPUOOPaAMHU.

Uncmpyxkyus k evinonnenuro: 1.B xumuueckuil crakan Haneite pactBop menoun NaOH. U3mepbte ero temmnepatypy. [lomecture rpanysisl wim
MIPOBOJIOKY QIIOMHHHS TaK, YTOOBI HAaJ HUMH OCTaBaJICA CJIoW xkuakoctu. Korma HayHETCS peakiusi, oOpaTuTe BHUMaHUE INKOJHLHUKOB Ha
BbIJICTICHHE Ta3a M yBEJIMUYEHUE TeMiieparypbl. JXKenaTenbHo (eciu peakius UIET HE CIUIIKOM OypHO) MPOWTH MO KiIaccy U AaTh HIKOJIbHUKAM
MOTPOraTh CTaKaH, YTOOBI YOETUTHCS, YTO €ro COACPKUMOE pa3orpesioch. OTMEThTE MAaKCUMAIBHYIO TeMIlepatypy pactBopa. I[lomydeHHBII
pe3yNbTaT 3aHECUTE B TAOJIHUILY .

2. ITpomoiiTe qaTYMK TeMIiepaTypbl Booi. B cTakan HaneiTe ykcycHyro kucioty Ha B 1/3 mo BeicoTe. 3MepbTe e€ Temmeparypy.

HeGonpmmmu mopiusiMi  HachIIbTe THAPOKAPOOHAT HATPHS, IMOMENIMBasg JaTYMKOM Temmeparypbl. OOpaTuTe BHUMAaHUE IIKOJBHUKOB Ha
BbIJICJICHHE ra3a - IPU3HaK XuMU4eckor peakiuu. [locmoTpute, kak u3mensercsa temmneparypa. OTMeTbTe MUHUMAIIBHYIO TEMIIEpaTypy pacTBopa.
[TomyuenHsbIit pe3yapTaT YYEHUKH 3aHOCST B Ta0nuily.  Pe3ynbrarhl n3mMepenuil /Ha0Io1eHui

Pearupytomiue Bemiectsa HauanpHas Temneparypa MakcumanbHas/MUHUMAITbHAS Brinenenue nnm noriomeHne
pacTBopa TeMIepaTypa pacTBopa TETJIOTHI

PacTBOp 1mienoun u amroMuHMUI
PacTBOp yKCYCHOM KHMCIIOTBI U COJa
Bv1600b1: Yka3aTb NPU3HAKH XUMUYECKUX PEaKIUi.

Koumponvnwvie onpocuwi:

1 .IlpuBenuTe npuMepHI peakiuii, MPOTEKAIOUINX C BHIJEIIEHUEM TEIIOTHI.

2 JInis mosTydeHusT HeraréHoH N3BeCTH Mell TIPOKAJIMBAIOT TPU BBICOKOH TeMrieparype. K kakoMy THITY MOKHO OTHECTH 3Ty PEaKIuio?

3.3aganue ansa noarotoBku k ' MA, BIIP: Tonbko XuMHUUYECKHE SIBICHUS IEPEUNCIIEHBI B TPYIIIIE:

1.I'openue cBeun, BeIMAZCHUE JOXKIEBBIX Kanenb, KulieHne BoAsl  2.CKkucaHue s0JI09HOTO COKa, CKUCAaHHE MOJIOKA, paCTBOPEHHUE MeNa B YKCyCe
3.TasHue cHera, IUIaBJIC€HUE CBUHIIA, TIPOTYXaHUE KyPUHOTO siilia 4.06pa3oBaHue TymMaHa, ropeHre OEHTalbCKOM CBEUH, TOPEHHUE TPUPOTHOTO
rasa




JleMOHCTpauMOHHBII dKcniepuMeHT Ne 2. «Paznoscenue 600bl 31eKmpuiecKum mokom
Teopernueckas yacte. [lepea Hauamom padoOThHI cieayeT 0OCYAUTh CO MIKOIbHUKAMU BOMPOC: MPOCTHIM HIIM CJIOKHBIM BEIIECTBOM SIBJISIETCS] BOAA.
[Tocne BELABMKEHHS YYAIIMMUCS PA3IMYHBIX THIIOTE3 YUUTENb IPOCUT IPEATIOKUTH BAPHAHTHI UX HIKCIIEPUMEHTAIBHOM ITPOBEPKH.

OOBIYHO MJAaHHBI ONBIT PEKOMEHAYIOT NPOBOAMTH B mpubope ['odmaHa, yCTPOMCTBO KOTOPOrO SBISETCS JOCTaTOYHO CIOKHBIM JUIS
BOCBMUKJIACCHUKOB. Y00HEe €ro MpOBOJUTH B MPUOOpPE sl OMBITOB C AJIEKTPHUYECKHUM TOKOM, MCHOJB3Yys B KadecTBe AnekTpoiuta 10%-Hblit
pacTBOp TUAPOKCHUIA HATPUS M CTalbHbIE (Jy4lle HUKeNEeBble) AJIEKTpoAbl. Bo mn30exaHue BCIEHHWBAHUSA pacTBOpa IMPHU JAEMOHCTpPALUU K
DIIEKTPOIIUTY CIEeyeT J0OaBUTh ATHIIOBBINA criupT (Ha 4 00bEMa pacTBopa 3ekTpoauTa 1 006éM 95%-HOro pacTBopa CrupTa) .

[pakruyeckas yactb. Llens paboTl: chopMUpOBaTh MPEACTABICHUS Y yYalluXcs 00 aHAN3€ CIOXKHBIX BEIIECTB M M3MEHEHUU MOJICKYJI CIIOXKHBIX
BEIIIECTB B X0JI€ XUMHUECKUX PEAKIINH.

Hononnumenvnoe o0b6opyoosanue: TPUOOP [UIsI ONBITOB C SJICKTPUUECKUM TOKOM; HCTOYHUK IIOCTOSHHOTO TOKa: MHpOOMpKH - 2 MIT.,
IPOHYMEPOBAHHBIC; TYYHHKA; CIUPTOBKA; MPOOKU — 2 IIT, MUHIIET .

Mamepuanst u peakmuewt. cnupt 3TUI0BbIA, 10%-HBIN pacTBOpP IIEIOYH.

Texnuka 6ezonachocmu: Pabotats B oukax. TpeOyroTcs crienuaibHbIe Mephl 0€30MaCHOCTH IPU paboTe ¢ TUAPOKCHIOM HATPHS .

Unempyrkyus k evinonnenuro: 1.3anmomHUTE 2IEKTPOIUTHUECKYIO BaHHY M JIEMOHCTPAIMOHHBIE MPOOUPKH PACTBOPOM JIIEKTPOJIUTA 3apaHee, 0
ypoka. 2.IlpogemoHcTpupyiiTe IprbOp ydammmcsi, OObICHUTE €0 YCTPOUCTBO U BKIIFOUHUTE MOCTOSHHBIN 3JIEKTPUYECKHUMA TOK.

3.HaGmromaercs BbiesieHre ra30B Ha AIeKTpoAax npudopa. OOparute BHUMaHHUE YYallUXCs HA TO, YTO OJUH U3 Ta30B BBIAESETCS WHTEHCUBHEHN U
3aHMMAET B JBa pa3za 00JbIIMI 00bEM IO CPABHEHHIO CO BTOPHIM Ia3oM.

4.06cynure HabOIIOaeMble MPU3HAKKM XUMHUYECKOW pPEaKIMH, CAeNaiiTe MPEearoIoKeHUs O TOM, B KaKMX MPOOMpPKAX HAXOIATCS KUCIOPOI U
BOJIOPOJI. DIIEKTPOJIH3 MIPEKPATHTE, KOT/Ia B IpoOupKax Habepércst 0Koo 6 Mi1 BOJOPOa U 3 MIJI KHCIOPOAA .

5.00parute BHHMaHUE Ha pa3IU4HbIe 00bEMBI COOpaHHBIX ra3oB. [IpoOMpKM TUIOTHO 3aKpoiiTe MPOOKaMU IMOJA CIOeM AJeKTponuTa. Trieroreit
JYYMHOW OTpeNeNnTe HaIMYhe KHUCIOPOAa B MPOOHPKE, TOpsIIel JIydHHON MOJOXKTHTE BOIOpoJ. [Ipemnoxure ydammmcs 3aHECTH pPe3yNIbTaThl
HaOJr0ieHui B TaOIuILy. Pe3ynpTaThl Ha0II0IEHUH

Howmep npoOupku O0béM raza HaszBanwue rasza

1
2
Bb16006b1: OTpa3uTh, YTO MPOUCXOAMUT C MOJIEKYJIAMH CIIOKHBIX BEIIECTB B X0JI€ XUMHUYECKON PEaKITHH.

Konmponvnvie 6onpocwi: 1. M0OXKHO JI1 IO BHEIIHEMY BHJly OTJIMYUTH ra3 BOJOPO] OT ra3a kuciopoza? 2 .Kakue yacTHIIbl COXpaHAIOTCS B X0J1€
IPOTEKaHHs PEAKIH PA3I0KEHHs BOJIbI, a Kakue paspymatorcsi? 3 .Kak 1oka3are, 4To B COCTaBe caxapa CoAep KaTcs aTOMBbI yriaepoaa?

4 3apanue ans noaroroBku k I'MA, BIIP. Ilpu cobupanuu ra3oB HCIONB3YIOT NPHOOPHL, peACTaBIeHHbIe Ha pucyHKe. C MOMOIIBIO, KAaKUX U3
YKa3aHHBIX IPHUOOPOB MOKHO cobupaTh Bo1opoa? OOGOCHYiTe CBOM OTBET, UCXO/S U3 CBOMCTB JAHHOT'O Ta3a.

Puc. 7. IIpuGops! a1t cobupaHus ra3oB

(A) (b)

(B)
. / 2 i C—
— e X @//?]




JleMoHcTpanMOHHBIH dKcnepuMeHT Ne 3. «3aKOH cOXpaHEeHHsI MacChl BellleCTBY»

Teopernueckas yactsb. [Ipu n3ydeHUM JaHHOM TeMbl L1eeco00pa3HO co34aTh NPOOIEMHYIO CUTYALUIO, Ui pa3peIieHHs]

KOTOPOH ydJalyecs BBIIBHTAIOT TUIIOTE3bI, TPEOYIOINE SKCIIEPUMEHTAIbHON mpoBepku. [Ipu oOcyxkaeHnu npeayio)KeHHBIX BapUaHTOB MPOBEPKH
BBIJIBUHYTBIX 'MIIOTE€3 BOCBMHUKJIACCHUKH IPEJIAraloT pa3iMyHble BAPUAHTHl KOHCTPYKLIUHU ITPUOOPOB, T.€. NPOSBISIOT TBOPUECKYIO AKTUBHOCTD, B
X0JIe KOTOPOH MPOUCXOAUT EPEOCMBICICHUE IPUOOPETAEMbIX 3HAHUH.

Ha ypoke yuammecs y3HatoT o paborax M. B. JlomoHocoBa u A. JlaBya3be, NMOCBSILEHHBIX OTKPBITHIO 3aKOHA COXPAHEHHsS MacChl BELIECTB,
GOopMyITUPYIOT 3aKOH, MPUXOAIT K BBIBOJY, YTO Macca BEIIECTB B XOJE PEAKIUU JOJKHA OCTABAThCS TOCTOSHHOW. J[0OMBIIMCH MOHUMAaHUS
JAHHOTO TE3UCa, YUUTEIb IEMOHCTPUPYET SKCIIEPUMEHT .

ITpakTuyeckas yacTh. L{enb paboThl: SKCIEPUMEHTANIBHO JJOKAa3aTh 3aKOH COXPAHEHUS MAaCChl BEILIECTB .

Hononnumenvroe 060pyoosanue. BeCbl TEXHOXUMHUUYECKHE WM AJIEKTPOHHBIC; CBEYa; K0y10a MI0CKOoA0HHAs 250 MIT; J10KKa JUIs CKUTAHUS BELLECTB.
Mamepuanvl u peakmugbvl. cBeva.

Texnuka 6e3onacHocmu: BBIIOIHATH TPEOOBAaHUS NPU pabOTE C OTKPHITHIM INIAMEHEM.

Hncmpyrkyus k evinonnenuro: Ha peIlYaXHBIX WIM DJIEKTPOHHBIX BECaX ypPaBHOBEIIMBACTCS CBEYA, a 3aTEM YUYHTENb 3aXHraer e€. Yuyarruecs
HaOJI0al0T, YTO B TeueHUe ~1 MHH paBHOBECHE BECOB HApYIIAETCs, YallKa C TOpsLed cBe4oil MOJHUMAETCs BBEpX. Y4UalluMCs 3aJaroTcs
Bompockl: «Kak MOXHO 00BscHUTH HaOmromaemblii pakt? Kak 3TOT (hakT cormacyercs ¢ 3aKOHOM COXpaHEHHsI Macchl BemiecTB?» OOcyxIeHHe
JAHHBIX BOIIPOCOB MPUBOAMT yHaIIUXCs K MBICIH O TOM, YTO SKCIEPUMEHT IPOBEAEH HEKOPPEKTHO, CIIEAyeT U3MEHUTh KOHCTPYKIIHIO TprOopa.
VYuurens 3apaHee 10JDKEH MOATOTOBUTH KOJOY AOCTATOUYHO OOJIBLIOrO 00bEMa C XOPOILO MOJOrHAHHONW MPOOKOM, B KOTOPYIO BCTaBJIEHA JIOXKEUKA.
B noxeuke 3akperuisercss cBeda. Bech mpubop B cOope 3apaHee ypaBHOBemnBaercss Ha Becax (puc. 8) . Korma
yyalecst IpUXosiT K BBIBO/Y, UTO OIBIT CIEAYET IPOBOAUTH B 3aKPHITOM NpUOOpE, YUUTEIh AOCTAET BECHI € KOO0,
3a)KUTaeT CBEUY, 3aKPEIUIEHHYIO B JIOKEUKE, BHOCUT B KOJIOY M IJIOTHO 3aKpbIBAeT. Y4alluecs BUIAT, YTO paBHOBECHE
BECOB HE HAPYIIAETCS B XOJI€ BCETO IKCIIEPUMEHTA .

Puc. 8. HpI/I60p AJI JEMOHCTpPAIMK 3aKOHA COXPAaHCHUS MACChI BCIICCTB

BoiBoabI:
B BbIBO/IaX HEOOXOAMMO OTPA3UTh TE3HC, YTO Macca BEUIECTB MPHU MPOTEKAHNH XUMUYECKON PEAKIIUN COXPAHSIETCS .
Konmponvnwvie 6onpocwi:

3anaHus A5 pa3BUTUS (PYHKIIMOHAIBHOM IPaMOTHOCTH
1.ITpu ropenuu 1poB octaércs 301a. Macca 307161 MEHBIIIE MACChl B3SITHIX JUISl CKUTAHUS JpoB. Kak MOKHO OOBSICHUTD 3TOT (akT?

2.JInst mpUrOTOBIIEHHUSI MSICHOTO OyJIbOHA MOBap B35 Kycok Msca maccoit 1 kxr . Ilocie Bapku kycok msca cran Becutb 800 r . [louemy macca
WU3MEHUJIACh?



JlemoHcTpanmoHHbIH dKcepuMeHT Ne 4. «OnpenesieHre cocTaBa BO3AYXa»

Teopernueckas uyacte. [lepea mpoBeneHUEM SKCIEPUMEHTa ydallUMCs HEOOXOIMMO OOBACHUTH YCTPOHCTBO

npubopa, 4To 03HAYAIOT JieseHus. Takxke HeoOX0IMMO yOeIuThCs, YTO MPOOKa MPUOOpa TEPMETUIHO 3aKPHIBAET COCY/I.

[TpakTryeckas yacTb. Llenab paboThl: SKCIEpUMEHTAIBHO OMPENEIUTh 00bEMHYIO JI0JII0 KUCIOPOAA B BO3IIyXE .

Hononnumenvroe 06opyoosanue: IpuOOp ISl ONPEICICHUS COCTaBa BO3AyXa, IITAaTUB, CIUPTOBKA, CTEKIITHHAS TAJIOYKA, JIyYUHA, CTAKAH C BOJIOM.
Mamepuanwt u peaxmugsl’. KpacHblil Gpocdop.

Texnuka 6ezonachocmu’:. C 0OCTOPOKHOCTBIO 00pAIIaThCS € TOPSIIUM POCHOpoM.

Huempykyus K 8blnoHeHuio:

1.Kpucrannuzarop HanoJoBHHY 3anojHUTe Bo1oi. Ha moBepxHocTh BojbI moMecTHTe (hapdopoByro vamky ¢ 1—1,5 r cyxoro kpacHoro ¢ocdopa.
2.00parture BHUMaHUE Ha HEOOXOIMMOE YCJIOBHE SKCIIEPUMEHTa — BIAXHBINA Gocdop ucmosnb3oBarh Henb3si! docdopa M0MKHO OBITH B3STO
Oosblie, 4eM TpeOyeTcs Ui CBA3BIBAHHUS BCETO KUCIOPO/a, HAXOASIIET0CsS B COCY/IE.

3.0t1kpoiiTe mpoOKy nmpudopa U MOMECTUTE KOJOKOI B KPHUCTAUIU3ATOP ¢ BojOM. Ilorpy3uTe KOJIOKOI B BOAY HACTOJIBKO, YTOOBI YPOBEHBb BO/IBI
COBIIAJAJ C HIDKHUM JIeJICHHEeM KoJstokoia. [Ipu 3ToM HMKHHMI Kpail KOJIOKOJIa He JOJDKEH JI0XOAUTH JI0 JHA KpUucTaum3aropa . s 3Toro Koixokomu
3aKpenuTe B MITATUBE WM IOMECTUTE HA THO KPUCTAJUIM3ATOPA JIBE CTEKIISTHHBIC TAJTIOUKH .

4.CUIIbHO pa3orpeB KOHEIl CTEKJITHHOW TallouKd, OMyCTHTE €€ B KOJOKOoN W mojoxrute (ocdop. Kak tompko ¢ochop 3aropencs, ObiCcTpo
U3BIIEKUTE MAJOYKy U 3aKpOWTE KOJOKOJ mpoOkoil. Komokonm 3amoiHseTcs TycTbIM O€NbIM JhIMOM, COCTOSIIIMM M3 4acThuek ¢ochopHoro
AHTUJIPUJIA.

5.1Ipu ropenun docdopa 00bEM BO3Ayxa BHYTPU KOJOKOJA BHAyale OT HArpeBaHHUs HEMHOTO YBEIHUYHMBACTCS, a YPOBEHb BOABI B KOJOKOJE
nonmxaercss . [lo Mepe pacxomoBaHMs KHCIIOpOJa IUIaMsl TOCTeNeHHO racHeT. bensiit docdopusiit anruapun pactBopsiercs B Boae . Cocyn
OXJIQXKJAETCsI, Ta3 B KOJIOKOJIE MOCTETIEHHO YMEHbIIaeTcst B 00bEMe . YpOBEHb BOJBI B KOJIOKOJIE TIOBBIIIAETCS . B kpucTaminszarop nonenTe BoJIbI B
TakoM 00beMe, 4TOOBI BHYTPH U CHAPYXKH KOJOKOJIA YPOBHHU OBUTH OJJMHAKOBBI M COBIAIAIM CO BTOPBIM JICJICHUEM KOJIOKOJIA.

6 . OTkpoiiTe mpuOOp U NMPH MOMOIIX TOPAIIEH TydHHbI YOSIUTECh B TOM, YTO OCTaBIIUICS B KOJOKOJIE I'a3 HE MOIeP’KUBAET FOPEHHUS.

Pesynbrarsr HabmoaeHMI

Yucno nenenuit B npudope, Yucno nenenuii B npudope,
3aIl0JIHEHHBIX BO3AYXOM (J10 3aIl0JIHEHHBIX ra3zamu (Iocie Kakoii ra3 npopearupoan?
MPOBEJICHUS PEAKIIVIH) MPOBEJIEHUS PEAKIIVIH)

BroiBoabi:

B BBIBO/IaX yKa3aTh colepikaHue KACIOpoaa B Bo3ayxe (B %0).

KonTpoasnsie Bonpocs!: 1.Kakoii ra3 pacxoayercs npu cxuranuu gpocdopa B Bozayxe? 2.Kakoit 00bEM kucnopoza B Bozyxe? CKOIbKO 3TO
cocTaBiisieT B npoueHTax? 3.IloueMy /Ui mpoBeeHus 3KcrepuMenTa oepyT u3obITok pocdopa?

4.Kakoif ra3z ocTayicsi B KoJIoKoJie rmocie cropanust pocdopa? 5.3ananus ais noarorosku k ['MA, BITP

VYkaxure, B KaKylo IpyIIy BXOJAT BEIIECTBA, 3aTPA3HAIONINE BO3AYX:

1.BOJSIHOM map, YIIAEKUCIBIN ra3; 2.CepHUCTBINA ra3, OKCUBI a30Ta; 3. KUCIOPOA, a30T; 4.TeIui, KUCIOPOL



9 kiacc

JdemoHcTpaunoHHbIH dIKcepuMeHT Ne 1. «TemnoBoii 3¢ deKkT pacTBOpeHHs BellleCTB B BOJIe»
Teopernueckas uacth. PacTBopeHue BelIECTB IMpEACTaBIseT COO0OM ClIOKHOE (DU3HKO-XUMHUYECKOE SIBICHHE, 3aBHCSIIEE OT IPUPOJIBI
PacTBOPEHHOTO BEIIECTBA U PACTBOPUTENS, OT TEMIIEPATyphl U KOHIICHTPALUU 00pa3yIOIIErocsi pacTBOpa.

[Ipn pacTBOpeHMHM KPHUCTAIUIMYECKUX BEIIECTB B BOJE IMPOUCXOIAT TPU OCHOBHBIX Iponecca. l.Pa3pyiieHne KpucTauiMuecKol pemeéTKu
pacTBOPSIEMOro BEILIECTBA — IHIOTEPMUYECKUI IpoLIECC.

2.l'upparanus, T.e. B3auMO€HCTBHE YacTULl (MOHOB MJIM MOJIEKYJ) PACTBOPSIEMOT0 BEIIECTBA C MOJIEKYJIaMHU BOJBI — 3K30TEPMUYECKHI IpoIece .
3.IlepeHOC THIPATHPOBAHHBIX YACTHUI] OT TPAHUIBI KPUCTAI-PACTBOP B OOMMI 00BEM pacTBOpa, ITOT MPOIECC HE COMPOBOXKIACTCS HU
BBIJICJICHUEM, HU MOTJIONIEHUEM TEIUIOTHI.

B 3aBucumocTu oT TOrO, TEMI0BOH 3(h(PeKT Kakoro U3 AByX MPOLECCOB (pa3pylIeHHe KpHCTala WM THUApaTals YacThll) mpeodiagaer, oomuit
TEIUI0BOM 3(PPEKT pacTBOPEHHUS MOKET ObITh BEIMYUHON MOJIOKUTEIHHON WIIM OTPULIATENIBHOM.

[IpakTuyeckas 9actb. [{enb pabomul. ONPEAETUTD TETIIOBOH 3(h(HEKT pacCTBOPEHHUSI CEPHON KUCIIOTHI, THAPOKCHIA HATPHUS U HUTPATa aMMOHHS .
Ilepeuens oamuukos yughposoii 1abopamopuy’. NaTIUK TEMIIEPATYPbI TNIATUHOBBIN .

Hononnumenvnoe ob6opyoosanue’ crakad Ha 150 M1 — 3 mT.; CTEKJIIHHAS MMAI0YKa; MPOMBIBAJIKA; MEPHAs MPOOHUPKA; IMaTeIh — 2 T .
Mamepuanvt u peakmueoi: cepHas Kuciota (KOHII .); THIPOKCH] HATPUS KPUCTAIUINICCKUIT; HUTPAT aMMOHUS .

Texnuxa 6ezonacnocmu: 1.CepHas KHUCIIOTa M THUJIPOKCHJ HATpHsl SBJSIOTCS arpecCUBHbIMM BemiectBamu. HeoOxommmo ocreperarbcs HX
MOMaJlaHusl Ha KOXYy U ofexnay. 2.bepeur rmaza! 3.HeoOxoaumo MOMHUTH HpaBUIO pa3BeneHus KucioT. 4.Ha paGodem mecTe HOMKHBI OBITH
HEUTpaNM3yIOIINE cpeacTBa: 2%-Hble paCTBOPHI THIPOKapOOHATa HATPHUS U YKCYCHOM KHUCIIOTHI.

Huempykyus k 6einonenuio:

1.B mepBsrii ctakan Haselte 50 Mt Boabl. 2.C MOMONIBIO JaTYUKA ONPEACTUTE €€ TeMIIeparypy.

3.0tmepbTe 10 MII KOHLIEHTPUPOBAHHOM CEpPHOM KHCIIOTHI U MEJJIEHHO, MPU NEPEMEIINBAaHUN PACTBOPA CTEKIISIHHON MaJlOYKOW BIMBAWTE CEPHYIO
kuciaotry. OOparuTe BHUMaHUE Ha MOPSIOK CMENIMBAHUS BOJbI U cepHOM KuciaoTel! Creaute 3a U3MEHEHMEM TEMIEpaTypbl NMPU PACTBOPEHUU
kucnoTel. Hanbomnee BrICOKOE MOKa3aHUE TEMIEPATyphl 3aHECUTE B TaONMuUIly. JlaTuuk TIIATETFHO MTPOMOITE BOAOK.

4.Bo BTOpOHM CTakaH MOMECTUTE OKOJO 8 I' TBEPAOro MOpOIIKa IMapokcuaa Hatpus U BiedTe 50 mi Boasl. OmycTuTe JAaTUUK TEMIIEpaTypbl U
nepemeniaiite pactsop. OTMEThTE CaMO€ BBICOKOE 3HAUE€HHE TeMIlepaTypbl. TIareapHO NPOMONTE JaTYUK BOJOM.

5.B Tpetuii cTakaH HachIbTe 15 T METKOKPUCTAJUIMYECKOTO HUTpaTa aMMOHUs U nipuiielte 50 mi Boasl. OmycTUTe JaTYUK TEMIIEPAaTyphl U OBICTPO
nepemMeniaiitre pacrsop. Hanbosnee HU3Kk0e 3HaUeHNE TEMIIEpaTyphl 3aHECUTE B TaOIHUILY.

PesynbTarsl n3mepenuil/Habmo1eHuit

Hccnenyemas cucrema JIMCTHILTHPOBAaHHAs BOJIA Boga + H2SO4 Boxa + NaOH Boga + NHsNO3

Temmepatypa, °C
Bbvi600wbi1:
OTtpa3uthb, kKakoi TemnoBoi 3¢ ekt mpeodiiaaeT Mpu pacTBOPEHUH B BOJE CEPHON KUCIOThI, HUTPAaTa aMMOHUS, THIPOKCHUIA HATPHSL.
Konmponvnvie 6onpoco:

1.06bsicHUTE, TOUEMY IIPU PACTBOPEHUH OJHUX BEILIECTB B BOJIE BBIJIENSIETCS TEIUIOTA, IPYTUX — MOTJIOMIAETCsl.

2 Ilpennonoxure TEmI0BOH 3¢ ekt nmpoiecca pacTBOPEHHUS B BOAE THIPOKCH/IA KAJIHS.




IIpakTyeckas padora Ne 1. DjIeKTPOIUTHI M HEAJIEKTPOJIUTHI

Teopernueckas yacTtb. [Ipu pacTBopeHUU B BOJi€ MOHHBIX COEJAMHEHUN MOJIAPHBIE MOJIEKYJIbI BOJbI OKPYXKAIOT (CONBBATUPYIOT) 3apsiKEHHbIC MOHBI,
NepeBoJii MX B pacTBOp. MoOJEKyJsipHbIE COCJMHEHHUS COJBBATUPYIOTCS, HO HE PAcHajaloTcs Ha MOHBI . B mepBoM ciiyyae pacTBOp HPOBOJUT
AIEKTPUYECKUN TOK, BO BTOPOM HET .

Onpenenuth MPUHAIIEKHOCTh BEIIECTBA MM PACTBOPA BEIIECTBA K DJIEKTPOJUTAM MOKHO IPH MOMOIIM M3MEPEHHUs JEKTPONPOBOAHOCTU. Ecim
AIEKTPONPOBOJAHOCTh BEJIMKA, TO HCCIAEAyeMbI 00BEKT — 3iekTponut. Ecnu 3HaueHue snextporpoBogHoctd MeHbine 20 MkCwm/cMm, TO 3TO
HERJIEKTPOJIUT .

[TpakTHyeckas 4acTh.

Llenv pabomol’. onpenenuTh MPUHAJJICKHOCTD BEIIECTB, CMECe BEIIECTB U PACTBOPOB BELIECTB K 3JEKTPOIUTAM U HEDJIEKTPOIUTAM .

Ilepeuenv damuukoe yugposoi nabopamopuu: AATIUK SIEKTPONPOBONHOCTH . JlomonHuTensHOe 00OpymoBaHMe: cTakaHbl Ha 50 MJ; IITaTUB C
3a)KUMOM; MPOMbIBaJKa . MaTepuaibl U peakTUBBL: TUCTHUILIUPOBaHHAs BOAa; 1Mo 20 MJI 3TUIIOBOTO CIUPTA, OEH3MHA, KepocuHa; 5%-HOro pacTBopa
caxapo3bl, pactBopa crupta (1:1), 5%-Horo pactBopa xjopuaa HaTpusi; 5%-HOro pacTBopa XJIOpOBOAOpPOaa; 5%-HOro pacTBopa TMIPOKCHIA HATPUS,
nmoBapeHHas coJib (TBEpAas), caxap (TBEPIBIN) .

Texnuka 6ezonachocmu. 1lpu paboTe ¢ TOPIOYNMU KUAKOCTSAMH (CIUPT, OCH3MH, KEPOCHH) BOJIHM3H HE TOHKHO OBITH OTKPBITOTO OTHSL.

HUnempyxyus k einonnenuio:

1.B cTakan moMecTuTe MOBApPEHHYIO COJIb U OIYCTUTE B CTaKaH JATYUK JIEKTPOIPOBOAHOCTH . [IpOBOIUT 1M COITb DNEKTPUIECKUAN TOK?
2.AHaJOTU4HbIE IEHCTBUS IPOBEIUTE € caxapo3oii . 3 . B crakan Haneiite 20 M rccieayeMoro pacTBopa.

4.0mycTuTe B HETO JAaTYUK AJIEKTPOIPOBOIHOCTH, 3aKPEIUIEHHBINA B Janke mTaruBa. HaOnromaiite 3a M3MEHEHHUEM 3HAUYEHUS JICKTPOIPOBOAHOCTH.
Korna noka3anus 1atymka nepectTaHyT U3MEHSTHCS, 3allUIINTE ero 3Ha4YeHHe B TaOIHUILy .

5.00parute BHHUMaHue! J[aTuuMK MoOCIe KaXJIOrO OMBITa TIIATEIBHO MPOMBIBAETCS BOJOM. 6.3aTeM JAaTUMK OIYCTUTE B CIEAYIOUIUN PacTBOp .

AHasiornyHble JeMCcTBUS MpoJIeNaiiTe co BCEMU paCTBOPAMHU. PesynbTarsl H3MepeHuit
Ne onpita| HazBanue BemiecTBa, pacTBopa | 3Hau€HHE 3JIEKTPONIPOBOIHOCTH, MKCM/CM DNEKTPOIUT UIIH HEAIEKTPOJIUT
1
2

Konmponvnsie sonpocoi:

1.O0pamiaroT BHUMaHUE, YTO HU JUCTUUIMPOBAHHAS BOJAA, HU TBEPJAS COJIb HE MPOBOJAT JIEKTPUUECKOTO TOKA. TeM He MEHee pacTBOp COJIU B BOJIE
MPOBOAMT IEKTPUUECKUNA TOK. DTO 3HAUUT, YTO B PACTBOPE OTKYAA-TO MOSBISIOTCS MOABMXKHBIE 3apsbl. [1oa 3To HaGmoneHne BBOJSAT ONpeieieHHE
AJIEKTPOJIUTA U MEXAHU3M DJIEKTPOIIUTUUECKON TUCCOIUAINH.

2 . Bcerna nv BoAHBIE PacTBOPHI BEIIECTB MPOBOIAT dJIeKTpuueckuii Tok? He Bceraa, T.e. HEKOTOpBIE BEIIECTBA HE JAIOT MOHOB MPU PACTBOPEHUH .
OTO — BEIIECTBA C MOJIEKYJIAPHOU KPUCTAUTMYECKOU peméTkoil.  3.3amanud aisa noarotoBku k ['IA, BITP

A) K xoponio pacTBOpUMBIM AJIEKTPOIUTAM OTHOCSITCS:

l.ruapoxcun 6apus; 2.¢ocdat maruus; 3.cyabdun meau(ll); 4.xkapOonar kambus.

b) DnexTpuueckuii TOK TPOBOJIUT:

1.pacTBOp ATUIIOBOIO CIUPTA; 2.pacTBOP IIIUUEPUHA; 3.paCTBOP TIFOKO3bI; 4.pacTBOP TUAPOKCHIA KAJIBIIMS.

JlaGopaTopHslii onbIT Ne 1. « Biusinne pacTBOpHUTEJIsI HA TMCCOLHALHIO



Teopernueckas yacTb. Bo MHOIUX XJIOpHAAX MEPEXOMHBIX METAJLUIOB CBSI3M UMEIOT B 3HAYMTEIIBHON MEpe KOBAJICHTHBIM Xapakrep. ManomnonspHsie
pacTBOpuTEeNd (COMPT WIM AaleTOH) COJIbBATUPYIOT MOJEKYyJIbl LeaukoM. IIpu ngoGaBiieHMM BOABI OHAa COJIBBATUPYET MOHBI, BbI3bIBAs
JIEKTPOJINTUYECKYIO JUCCOLMaluo . L[BeT pacTBOpa npu 3TOM U3MEHAETCS, a 3JIEKTPOIPOBOAHOCTh PE3KO BO3PACTAET .

pakruyeckas yactb. Lleap paboThl: chopMUpoBaTh MPEICTABICHUE O POJIM PACTBOPHUTENS B JICKTPOIUTHIECKOMN TUCCOLUAIINN.

Ilepeuens oamuuxos yugposoii 1abopamopuu’. ATIMK SJIEKTPOIPOBOTHOCTH .

Jononnumenvroe 060pyoosanue: 1Ba BBICOKUX XUMUYeCKHX cTakaHa (50 Mir); CTeKIISIHHAS Tal0vKa.

Mamepuanvt u peaxmueswvr. CUCI2 6e3BoHBIH (MMeeT KOpUUHEBbIH LBeT . [loyyyaroT, HarpeBast KpUCTAUIOTUAPAT B YaIlIKe JJIsl BHINAPUBAHUS . XPAHSIT
B IUIOTHO 3aKpPbITOM COCYJ€); alleTOH WX CIUPT .

Texnuka 6ezonachocmu: 1 . CnupT M aleToH — roproyue BemecTBa. He mcmonb3oBare OTKpbITOE MmiiaMsa. CrenuanabHble MEpbl 0€30MacHOCTH TMPH
pabote ¢ roprouuMu xuaKocTsMu. M30erats nonagaHus cojieil Meu Ha KOXKY U OAEKAY, TaK KaK OHH SJJOBUTHI.

2 . [Ipu nomaganuy CMBITh XOJOAHOM BOAOH 0e3 MbLIa.

Huempyryus k 6binonenuio:

1.B xumuueckuii crakan HaceinbTe ~0,5 T 6e3B0gHOTO Xmopuaa meau (1) CuCl2 u nanetite ~25 M cimpTa WM aneToHa .

2.PacTtBOpuTE BelleCTBO, MEPEMEIINBAs COACPKUMOE CTaKaHa CTEKISHHOW Najioykoil. Ecim pacTBOpPUTH COJIb MOJHOCTBIO HE YHAETCs, aKKypaTHO
CJIEMTE MOJYYEHHBIN pacTBOP B APYIOW CTAaKaH.

3.Ilorpysute B pacTBOp LIyN JaTYUKA dJIEKTPOIPOBOAHOCTH U U3MEPBTE IIEKTPOIPOBOJAHOCTD .

4.0O0patuTe BHUMaHKE Ha [[BET pacTBopa. [Ipuieiite k pactBopy 25 mit Bosl. [lepemenaiite, oOparute BHUMaHUE HAa H3MEHEHUE OKPACKH.

5.M3mMeppTe 31€KTPOIPOBOAHOCTD IIOJYYEHHOTO pacTBopa .

PesynbTarhl n3MepeHunil/Ha0IIr0 IeHHI

BemectBo DIIEKTPOMPOBOIHOCTh B CIUPTE (AIIETOHE) DIIEKTPOIPOBOIHOCTH MOCIE 100aBICHUS BOJIBI

Xnopun meau (I1)
Bb1600b1: OTpa3uTh BIMSHUE PACTBOPUTENS HA 3JIEKTPOIIPOBOIHOCTH COJIH.

Konmponvuvie 6onpocwi: 1.0 4€m CBUIETEIBCTBYET POCT JIEKTPOIIPOBOTHOCTH COJIU MpH 00aBieHnH Boabl? 2 . [loueMy n3aMeHsieTcst IBET pacTBopa’?
3 . Kak BimsieT nprposa pacTBOPUTENS HA 3JEKTPOIUTHYECKYIO AUCCONUANINIO?

Jla6opaTopHblii onbIT Ne 2. «CujbHBIE U c1a0ble 3JIEKTPOJIUTHD)

Teopernyeckas 4acTb. DJIEKTPOIUTAMH HA3BIBAIOTCS BEUIECTBA, PACIIAJAIOIIMECs] HA MOHBI BCIIEACTBUE IJIEKTPOIUTHYECKOM

JTUCCOLMAIMU. PacTBOpPHI 2NIEKTPOIUTOB SIBISIOTCS MPOBOJHUKAMU BTOPOTO pOJA, TaK KaK MPOBOAAT DIEKTPUYECKH TOK 3a cu€T uoHoB. [lo
CIIOCOOHOCTH K AJIEKTPOIUTUYECKON IHCCOIMMAIINH JIEKTPOJUTHI YCIOBHO PA3ENIIOT Ha CHIIbHBIC U cialbie. CHIIBHBIE DJIEKTPOJIUTHI MPAKTUIECKU
MOJTHOCTHIO IMCCOIIMUPOBAHBI HA HOHBI B pPa30aBIeHHBIX pacTBOpax . K HUM OTHOCSATCS MHOTHE HEOPTaHUYECKHE COJIM, HEKOTOPhIE KUCIOTHI U IIEI0UH
. Cnabple 37eKTpO- JIUTHI JUIIh YACTUYHO JUCCOIMUPOBAHBI HA HOHBI, KOTOPBhIE HAXOAATCS B TUHAMUYECKOM PABHOBECHUU C HEJIMCCOIMUPOBAHHBIMHU
MoJieKkystamMu . K cJ1abbIM 3JIEKTPOIMTaM OTHOCSITCSI MHOTHE OpPTraHUYeCKHE KHCIIOTH 1 OCHOBAHHS .

[IpakTudeckas 4actb. [Jens pabomul: ONpPENeNNTh, SBISIOTCS U BBIAAHHBIE BEIIECTBA CHUJIBHBIMU WM CIHAOBIMU 3JIEKTPOJIMTAMU HA OCHOBAaHUU
U3MEPEHUS JICKTPOITPOBOAHOCTH X PACTBOPOB .

Ilepeuens oamuukos yugpoeoii 1abopamopuu. JATIUK SJIEKTPOIPOBOJTHOCTH .

Jlononnumenvroe 06opyoosanue. TP XUMUUECKHUX cTakaHa (25—>50 muT), mpoMBIBaiKa ¢ JUCTHILUTMPOBAHHOMN BOJIOH .

Mamepuanst u peaxmussi: 10 %-Hble pacTBOPHI CONSHOM, a30THOW M YKCYCHOU KHCIOT (3KeTaTeNbHO B KanelbHUIaX ); GUIbTpoBaIbHAS Oymara .




Texnuka 6ezonachocmu: CobaromaiTe Mepbl 0€30IaCHOCTH MPH paboTe C KMUCIOTAMH U IIEIOYaMH.

Huempyxyus x gelnonenuio:

1.B Tpu crakana HanelTe 1o 25—>50 M1 JUCTUIUIMPOBAHHON BOJIBI.

2.B nepBrlii cTakad 1006aBbTe 1 KA yKCYCHOM KHCIIOTHI, BO BTOPOM — COJISTHOM, B TPETUM — a30THOM.

3.U3MepbTe 3IeKTPOIPOBOJHOCTD KaXKA0TO PACTBOPA, BHITHPAs LIYyI (PMIBTPOBAILHOM OyMaroi mocjue Kaxaoro M3MEpeHus .
Pe3ynbTaThl N13MEpeHU

No ipoOb1  [3HaueHue 3neKkTponpoBogHOCcTH, MKCM/cM  |Ha3BaHue BbIJaHHOTO BEIIECTBA

1
2
3

Bwvi600v1: OTpaszute NpruHAICKHOCTD BEIIECTB K CHIIBHBIM U CJIA0BIM 3JIeKTpoiuTaMm. KOHTpoiIbHBIE BOIIPOCHI:
1.IToueMy pacTBOp COISTHOM KHCIOTHI JIy4IlIe TPOBOJAUT INEKTPUUECKUIN TOK MO CPABHEHHIO C PACTBOPOM YKCYCHOM KUCIOTHI?
2.K KakuM 3JIeKTpOJIMTaM OTHOCUTCS PACTBOP a30THOU KUCIOTHI? 3 . 3amanue s noaroroBku k ['MA, BITP

q)OpMyHBI TOJBKO CHa6BIX QJICKTPOJUTOB IIPEACTABJICHBI B pﬂﬂy:
1.Ca(OH)2, H2S, H2SOs4  2.H2CO3, NH3-H20, H.S 3. KOH, KNOs, HCI  4.ZnSO4, MgCl,, HBr

JdemMoHcTpanuoHHbIi onbIT Ne 2. «M3yueHue BAUSIHUA PA3JHYHBIX (PAKTOPOB HA CKOPOCTH PeaKHI)

Teopernueckas yactb. CyliecTBYIOT pa3Hble MOAU(UKALUU Tpubopa JUIsl U3yYeHHUs XUMHUYECKUX peakiuil. B oIHON KOHCTpyKLMHU pojb peakropa
BBITTOJIHSICT OOBIYHAS MPOOUPKA, B IPYTO, OoJiee COBpeMeHHOM, — cocya JlaHmonbTa.

OpnHako TeXHHMKA IEMOHCTPALMU IKCIEPUMEHTA OCTAETCs OAMHAKOBOW. MeHseTcsl TUILb MOPSI0K CMEIIMBaHUs pearupyronux semects. CHayana B
IPOOUPKY-PEAKTOP 3aJIMBAETCS PACTBOP KUCIOTHI, @ B HErO MOMEIAeTcsl TBEP0€ BEUIECTBO (IIMHK, Mpamop).

[TpakTuyeckas yacTb. L{esnb paboOThI: U3yYUTh BIMSHHUE PA3IUUHBIX (PAKTOPOB Ha CKOPOCTh XUMHUECKON PEaKIHH.

Ilepeuens oamyuxos yugposoti 1adopamopuu’. JATINK TEMIIEPATYPHI ITIATHHOBBIM.

Hononnumenvrnoe ob6opyoosanue. IpudbOp A U3YyYEHUSI CKOPOCTU XMMHUYECKMX PEaKLMi; 3JIeKTpUyecKas MJIMTKa; CTakaH XMMU4Yeckuid Ha 250 mu;
HINaTesb; KPUCTAJUIU3ATOP JUIsl MpoMbIBaHuUs cocynoB Jlannonbra; npobupku [1X-21 (3 mr .) .

Mamepuanet u peakmugut: consinas kuciota (4%-neiit); consinas kuciaora (10%-Helil); KycOYKH MpaMopa; OPOIIOK MpaMopa; YKcycHast kuciota (6%-
HBII); HUHK; IepoKcu]l Bogopoaa (3%-Hblil); nuokcua Mapranua (1V) .

Texnuka 6e3onacnocmu.; CobitoaTh MpaBuia paboThl ¢ KUCIOTaMH U HarpeBaTebHBIMU 3JIEKTPUYECKUMU IPUOO- PaMU .

Hucmpyxkyus k 6binoanenuio:

Onvim 1.BaystHue npupoabl pearupyromux BeIIeCTB Ha CKOPOCTh XMMUYECKOH peakluu

B onHO koseHO cocyna JlanmonbsTa Hanewte 3 mut 1 M pacTBOp YKCYCHON KUCIOTHI (F16%-HBIH pacTBOp), B APYroe KOJICHO MOMECTHTE 2—3 TpaHyJIbl
nuHka. Bo BTopoii cocyn Jlan- monpra Haneite 3 M 1 M comnsiHol kucnothl (A4%-HEbIi1), B 1pyroe KojieHo — 2—3 rpaHyibl nHKA . [IpucoeauHuTe
cocyabl JlaH07bTa K MAHOMETPUUYECKUM TPYOKaMm.

Obpamume enumanue! OAHOBPEMEHHO IepeselTe KHUCIOThl B cocynax Jlanmonbra Kk rpaHynaMm nuHkKa. CpaBHUTE YpPOBHH KHAKOCTU B
MaHOMETPHYECKUX TpyOKax. VYuyaruecs 1enaroT BbIBOJ O Pa3HOW CKOPOCTH XUMUYECKUX PEAKIH .



Onvim 2. BnusiHue KOHIEHTPALUK PEearupyroiuX BeIIECTB Ha CKOPOCTh XMMUYECKOH peakiuu

B oano koneno cocyna Jlangonera Haneite 3 mit 4%-HO# COJSHON KUCIOTHI, B IPYroe KOJEHO nmoMecTutre 2—3 rpaHyiibsl HMHKA . Bo BTOpoi cocyn
Jlannonbra nHanedite 3 M 10%-HOM CONSHOM KHUCIOTBHL, B Apyroe KoyieHO — 2—3 rpanyiabl nuHkKa. [Ipucoenunure cocynel JlangonsTa K
MaHOMETPUYECKUM TpyOKaM.

OOpatute BHMMaHue! OIHOBPEMEHHO IepenelTe KUCIOThl B cocyaax Jlanmonpra K rpaHynaMm LuHKAa. CpaBHUTE YpOBHU JKMJIKOCTH B
MaHOMETPUYECKUX TPYOKax. VYuyamuecs 1€1ai0T BBIBOJ] O Pa3HOM CKOPOCTH XUMHUYECKUX PEAKLIMH.

Onvim 3. BnusiHue TeMIepaTypbl pearupyromirx BeIIecTB Ha CKOPOCTh XMMUYECKOH peakiuu

B oxHo koneno cocyna Jlangonera Hanerre 3 ma 10 % constHOM KHMCIIOTBI, B APYroe KOJIEHO IOMEeCTUTe 2—3 rpaHyibl IMHKA . Bo BTOpo# cocyn
Jlanponbsra Hamedte 3 mu 10%-HOM coms- HOW KHUCIOTHI, HarpeTod Ha BoAsHON Oane no 50 °C, B nmpyroe KojeHO — 2—3 TpaHyibl IMHKA.
[Tpucoenuuure cocyap! Jlana0nbTa K MAHOMETPHUUECKUM TPYOKaM.

OOpatute BHMMaHue! OIHOBPEMEHHO IepenelTe KUCIOThl B cocyaax Jlanmonpra K rpaHynaMm LuHKAa. CpaBHUTE YPOBHU JKMJIKOCTH B
MaHOMETPUUYECKUX TPpyOKax. VYuyamuecs 1e1ai0T BbIBOJ] O Pa3HOM CKOPOCTU XUMHUUECKUX PEAKIINH .

Onwvim Ne 4. BiiusiHME IOBEPXHOCTU COITPUKOCHOBEHUSI PEarupyrolIX BEUIECTB HA CKOPOCTh XUMUYECKON peakLuu

B oano koneno cocyna Jlannonsra HaneiTe 3 M1 4%-HOW COJITHOM KUCIIOTHI, B Ipyroe KOJIEHO momectuTe 1 r Mpamopa, B34ATOro B Buje Kycouka. Bo
BTOpOil cocyn Jlannonbra Haneire 3 mit 4%-HOU CONSHON KUCIOTHI, B Apyroe KojeHo — 1 r nopomika Mpamopa. IIpucoenunure cocyasl JlanaonbTa K
MaHOMETPUYECKUM TpyOKaM.

Obpamume enumanue! OIHOBPEMEHHO IepesielTe KHUCIOTHl B cocynax Jlangonbra Kk Mpamopy IuHKa. CpaBHUTE YpPOBHM JKUAKOCTH B
MaHOMETPUUYECKUX TPpyOKax. VYuyamuecs 1e1at0T BbIBOJ] O Pa3HOM CKOPOCTH XUMHUYECKUX PEAKIIUH.

Onwvim 5. BnusiHMe KaTaau3aTopa Ha CKOPOCTh XUMUYECKON peakiuu

B crakan ¢ Bogo#, Harpetoii 1o 50 °C, momectuTe 2 A1eMOHCTpPAlMOHHBIE TPOOUPKH ¢ 2 M1 3% -HOTO pacTBOpa NEpoKcHIa BOAOPoa. BeiiepkuBaoT
npoOMpPKH B BoJAE OKOJIO 2 MHUH. W3BiekuTe nmpoOUpKU U3 BOASHOW OaHU U IPOAEMOHCTPUPYHTE ydallMMCSl pe3yibTaT — HAa CTEHKAaX MPOOHPKH
NOSIBUJIMCH Iy3BIPbKHU Ta3za Kuciopojaa. B ogHy u3 mpoOupok BHecHTe Ha KOHYMKe mmarens auokcun mapranua (IV) . HaGmromaror sHeprudHoe
BbIJIEJICHHE KHCIOPO/a.

Konmponvnvie 6onpocwi: 1.0T Kakux (GakTOpPOB 3aBHCUT CKOPOCTb XHMMHYecKoil peakuuu? 2.Ilouemy pasnoxeHHe MNepoKkcuaa BoOJIOpoJa B
NPUCYTCTBUM Juokcuaa Mapranua (IV) cuauana uaér oueHb ObICTpO, a 3aTEM 3aMelsieTCs?

3.3amanus 1)1 pa3BUTUS (PYHKIIMOHAIBHOM IPaMOTHOCTH:

B Tpu onuHakoBble MPOOMPKU YYEHUKH HAIMUIIM 1O 5 MJI pacTBOpa COJISHOM KHCJIOTHI OAMHAKOBOM KOHIIEHTpaluu. B mepByro mpoOUpKY MOJIOXKUIN
CTPYXKKH ’KeJie3a, BO BTOPYIO — CTPYXKKU IIMHKA, B TPETbI0 — CTPYXKH HEHU3BECTHOT'O CBETJIOTO SPKO OJIECTSILEro
Mertamia. Haubollee MHTCHCUBHO BBIICICHHE Ta3a HAGIIOZANM B TpeTheil IPOOHPKE ¢ Heu3BecTHHIM MertamioM. BoCt
BTOpOH NMpOOHMpKE ¢ IMHKOM MHTEHCUBHOCTH BBIJICJIEHUS Ta3a OblUla MeHbIE, 4YeM B TpeTheil. B mepBoil mpobupke c
JKEJIe30M UHTEHCUBHOCTD BbIJIEJICHHS ra3a Obljla HAMMEHBIIEH. B
a)/leiicTBue Kakoro QaxTopa, BIMSIIOIIEr0 Ha CKOPOCTh peakiuu, Habmomanu ywammecs? 6) Kakoit meramn mor
HaXOJUTHCS B TPEThel nmpoOupke? 3anuinTe Ha3BaHUe MeTallia.

4.Ha rpaduke mpeacraBieHa 3aBUCUMOCTh KOHIIGHTPALMM HCXOJHBIX BELIECTB M MPOJIYKTOB PEaKIHH OT BPEMEHHU
MPOTEKAHUS PEAKIIHH:

Puc. 20. I'padguk 3aBUCUMOCTH KOHILIEHTPAIIMM HMCXOAHBIX BEIIECTB U MPOAYKTOB PEAKIMU OT BPEMEHHU NPOTEKAHUS A

peakuu
Onpenenurte, Kakasi KpUBasi OMUCHIBACT N3MEHEHHE KOHIICHTPAIIUH MCXO/IHBIX BEIIECTB, a KaKas — MPOIyKTOB PEaKIHH .

N
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