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€CTECTBEHHO-HAYYHOU HANPABJEHHOCTH O XuMHHM (8-9 Kiace) ¢
HCIOJIb30BaHnEM 00opyaoBanus nuudposou Jlaboparopun

«To4ka pocray»

Pabouasi mporpaMMa cocTaB/ieHa HAa OCHOBAHUM paboyeil MporpaMMmbl MO XUMHUHU 7S 8-9 KIACCOB C HCMOJIH30BaHHEM
obopynoBaHus 1ieHTpa «Touka pocTtay, Meroauueckoe nocodue, [1.1. becnanos, M.B. [JopodeeBa. Mocksa, 2021 .

Cpok peanuzaruu rporpammbl: 2024-2025 y4ueOHbIM roa
[lenaror nononHutensHOro oOpazoBanus: ApakensH E.O.



TOUKA \' POCTA
IMosicHuTe IbHAA 3amUCKA N
Pabouas mporpamMMa o XMMUHU Ha YPOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHMs COCTaBJI€HA Ha OCHOBE IMOJIOKEHUH | TpeOOBaHUIl K pe3ybTaTaM
OCBOEHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrPaMMBl, IPEACTAaBICHHBIX B DeiepanbHOM rocy1apCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOTO
ob1iero o0pazoBaHusi, yTBEPKACHHOTO MprKazoM MunucTepcTBa 00pa3zoBanus U Hayku PD Ne 287 ot 31.05.2021, c¢ yuerom [IpumepHOii mporpammbl
Bocrniutanusi, OCHOBHOU oOpasoBarenbHOU porpamMmmMbl MBOY COII Ne6 ocHoBHOTO 00111€T0 00pa3oBaHus, AJanTHPOBAHHOM MPOTPaMMbl OCHOBHOTO
ob6mero oopazoBanust MBOY COIII Ne6, npumepHoii paboueit mporpamMbl  MHCTUTYTa cTparteruu pa3Butusi oopazoBanus Poccuiickoit Akagemun
obOpazoBanus M, 2021
B COOTBCTCTBHHU C
- [Tonoxenunem o paboueit mporpamme yueOHoro npeamera, kypca MbOY COILLL Ne6
¥ OPUEHTHUPOBAHA HA PeAIM3allMIO B IIEHTPE 00pa30BaHUs €CTECTBEHHOHAYYHON M TEXHOJIOTUYECKON HampaBieHHOCTeN « Touka pocTay,
co3ganHoro Ha 6aze MBOY COIII Ne6 ¢ nenpio pa3BuUTHS y 00y4aronmxcs eCTeCTBEHHOHAYYHON, MaTeMaTH4ecKoi, H(POPMAIIMOHHOM
IrPaMOTHOCTH, (HOPMHPOBAHUS KPUTHYECKOTO U KPEATHBHOTO MBIIUICHUS, COBEPIICHCTBOBAHUS HAaBBIKOB €CTECTBEHHOHAYUHOH W
TEXHOJIOTHYECKON HAMPABICHHOCTH, @ TAKXKE JIJISl MPAKTUIECKON OTPa0OTKH yueOHOTrO MaTepuaia mo y4eOHbIM mpeameTam «Dusukay,
«XuMusy», «buosnorus, « TexHomorus.

Ha 6a3ze wnentpa «Touka pocra» oOecreuyuBaeTcsi peanuszaiusi 00pa3oBaTeIbHBIX MPOTPaMM E€CTECTBEHHOHAYYHOW U
TEXHOJIOTUYECKON HAMpPaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C TPEOOBAHUSMH 3aKOHOJATENbCTBA B cepe oOpa3oBaHUs U C
yuéroM pekomeHaanmii @epepanbHOro omeparopa ydeOHoro mnpeamera «Xumus». (OOpa3oBaTenbHas NporpaMMa IMO3BOJISIET
UHTETPUPOBATh pealM3yeMble 3/1eCh TMOJXOJbI, CTPYKTYpY M COJAEpXaHUE IPHU OpraHu3aluu oOydeHus xumuu B 8—9 Kiaccax,
BBICTPOEHHOM Ha 0a3e Jr000ro M3 JOCTYHmHBIX ydeOHO-MeTonudeckux komruiekcoB (YMK). Hcnonb3oBanue ob6opynoBaHUs IEHTpa
«Touka pocTa» MO3BOJISIET CO3JaTh YCIOBUS:

* IS pacIIUPEHUs COACPIKAHUS ITKOIBHOTO XUMHUECKOTO 00pa30BaHMUS;

* J1J1s1 TIOBBIIICHUSI TO3HABATEILHOM aKTUBHOCTU O0OYYAIOIIUXCS B €CTECTBEHHOHAYYHOU 001aCTH;

* JIJIsl pa3BUTHUSA JIMUHOCTHU peOeHKa B mpoliecce 00ydeHHUsI XUMUH, €T0 CIIOCOOHOCTEH, (HOPMUPOBAHUS U yIOBIIETBOPEHHUS COLIMAITBHO
3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;

*JJ1s1 pabOTHI ¢ OJAapEHHBIMU MIKOJIbHUKAMH, OPTaHU3AIMN WX PA3BUTHs B PA3IMUHBIX 001acTSIX 00pa3oBaTEeIbHON, TBOPUYECKOU
JEATENbHOCTH.

[Ipumensst nudpoBbie 1a0OpaTOpuu Ha ypoKax XHMMHH, y4YallMecs CMOTYT BBIMOJHUTH MHOXECTBO J1Ia0OpaTOPHBIX paldOT u
AKCIIEPUMEHTOB MO MPOTPaAMME OCHOBHOM LIKOJIBI.
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Kparkoe onucanue noaxoaoB K CTPYKTYPUPOBAHUIO MATEPUAJIOB
B oopazosamenvnoit npozpamme (OIl) npedocmasnenst ciedyroujue pazoensl:
1 .MeTo1bl H3y4YEeHHS BEIIECTB M XUMUUECKHUX SBJICHUN. DKCIIEPUMEHTAIbHBIE OCHOBBI XUMUH .
2 . IlepBoHavanbHble XUMUYECKUE TOHATHS . 3 . PacTBOphl. 4.OCHOBHBIE KJIACChl HEOPTAaHUYECKUX COCAMHEHHUH. 5. Teopus JIEKTPOIUTHICCKOMN
Juccoranuu. 6. XuMHUUeCKUe peakiuu. 7. XUMUUECKHUE 3JIEMEHTHI (CBOMCTBA METAJNIOB, HEMETAJUIOB U UX COCIUHECHHUIN ).

B ocHOBY BblieNieHUsI TAaKUX Pa3AeNioB 3aJ0KEH XUMUYECKUN IKCIIEPUMEHT, TPAJIUIMOHHAA cucTeMa u3ydeHus XuMuu. OCHOBHON (Gopmoit
y49e0HOM NeATEIHbHOCTH SIBIISICTCS XHUMHYECKUN SKCIIEPUMEHT, MPOBOJUMBIM B BHJE JTa0OpAaTOPHBIX, MPAKTUYECKHX PabOT U JEMOHCTpPAIIHM.
JleMOHCTpallMOHHBIH YKCIEPUMEHT MPOBOJUTCS B TOM CIIy4ae, €CIIU OH ONAaceH I BBIMOTHEHUS yUaIUMUCS WM UMEIOLIUICs mprubop mpeacTaBieH
B €IMHCTBEHHOM SK3EMILISIPE.

J1s1 m3ydeHus npeaMera « XMMHs» Ha 3Tale 0CHOBHOIo o0uiero odopasosanusi oreoautes 140 yacos: 8 kinace - 70 yacos; 9 xiiacc —70 dacos.

JHannast oOpa3oBaTellbHAs TporpaMMma OO0ECIICYMBACT YCBOCHHE YYAIIMMHCS BaXXHEHININX XUMHYECKHX 3aKOHOB, TCOPUH W TIOHATHH;
dbopMUpyeT MpencTaBICHHE O POJIM XUMHUHM B OKPYKAIOIEM MHUpE M KHU3HU 4eloBeka. [Ipym 3TOM OCHOBHOE BHMMAaHHE YAETSETCS CYLTHOCTH
XUMUYECKUX PEAKIIUNA U METOJIaM UX OCYIIIECTBICHUS.

OaHUM U3 OCHOBHBIX MPUHIIUIIOB MOCTPOCHUS MPOTPAMMBI SBJISETCS MPUHILHUI JOCTYIHOCTH . DKCHEPUMEHTAIbHbIC JaHHbBIC, MOTyUYeHHBIE
YYAIIUMHKCS TIPU BBITIOJIHEHUH KOJIMYECTBEHHBIX OIBITOB, MO3BOJISIOT YUYAIIUMCS CaMOCTOSITENIBHO JEJIaTh BBIBOJIBI, BBISBIISTH 3aKOHOMEPHOCTH.
[Toaxonpl, 3a0KEeHHBIE B COAEpkKaHUE MPOrPaMMBbI Kypca, CO3/1al0T HeOOXOUMBIEC YCIOBHS ISl CHCTEMHOT'O YCBOEHUS YYalllUMUCS OCHOB HayKH,
TSl 00eCIIeYeHUsT Pa3BUBAIOIIETO U BOCIIUTHIBAIONIETO BO3JCHCTBUS 00yUEHUS Ha TUYHOCTD YYaIlerocs.

dopmupyembie 3HaHUS JOKHBI CTaTh OCHOBOM CUCTEMBI yOeXKICHUN IIKOIBHUKA, IEHTPATBHBIM SIIPOM €T0 HAyYHOTO MUPOBO33PEHHUS.

Onucanve MaTepuajbHO-TEXHUYECKON 0a3bl HeHTpa «Touka pocray,
HCII0JIB3YEMOI0 IJIsl peajin3auruo0dpa3oBaresibHbIX IPOrPaMM B PaAaMKaXx NPenoaaBaHus XUMHUHA

Hugposaa (komnvromepnas) nadopamopusa (IlJI), nporpamMMHO-anmapaTHBIA KOMIUIEKC, JaTYUKOBas CHUCTEMa — KOMIUIEKT Yy4eOHOTO
000py0BaHNs, BKIIOYAIOIINH H3MEPUTENbHBIN 070K, HHTep(delic KOTOPOTo MO3BOIIAET 00eCeYrBaTh CBA3h C IEPCOHATLHBIM KOMIIBIOTEPOM, U HA0OP
JTATYNKOB, PETUCTPUPYIOMINX 3HAYCHUSI PA3IMYHBIX (DU3NUECKUX BEITUYUH.

Jlamuux memnepamypvl niamuHoeeplil — NPOCTON U HANEKHBIN NAaTUMK, MPEJHA3HAUEH ISl U3MEPEHUs TEMIEepaTypbl B BOJHBIX pacTBOpax U B
ra3oBbix cpenax. meer paznuunbiidi nuana3on usmepenuit ot —40 no +180 °C. TexHuueckune XxapakTEpPUCTUKU JIaTYUKA YKA3aHbl B UHCTPYKIUU MO
JKCITyaTaluuu. Jamuux memnepamypst mepmonapuulil peHazHadeH s usmepenus temnepatyp 10 900 °C. Vcnonb3yercs npu BHIIOTHEHUN
paboT, CBSI3aHHBIX C U3MEPEHUEM TeMIIepaTyp IJIAMEHH, IJIABICHUS U PA3JI0KESHHUSI BEIIECTB.

Jlamuuk onmuyeckoit naomuocmu (Koaopumemp) — TpeqHA3HAYEH [UISI M3MEPEHMs] ONTHYECKOM IUIOTHOCTH OKpPAIEHHBIX PacTBOPOB.
Ucnonwiyercs npu nzydenuu tem «PactBopb», «CKOpOCTh XMMHUYECKUX PEAKIIUI, ONPEIeTEeHNN KOHLIEHTPALMK OKPAIIEHHBIX HOHOB.

Jlamuuk pH nipenHa3HAYEH JJI1 U3MEPEHUS BOJIOPOIHOTO moka3ates (pH) BOAHBIX paCTBOPOB B Pa3IMUHBIX HCCIIECOBAHUIX 00BEKTOB OKPYIKAIOIICH
CpEJIBL.

Jlamuuk 3n1ekmponpoeoonocmu NpeHa3HAUYCH I U3MEPEHUS YACIbHOU JIEKTPONPOBOJHOCTH >KHAKOCTEH, B TOM YHCJIE MU BOJAHBIX PacTBOPOB
BelecTB. [IpuMensercs npu u3yuyeHrur TEOPUU IEKTPOJUTUYECKON JUCCOLMAIINH, XapaKTEPUCTUK BOJIHBIX PACTBOPOB
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Jamuuk xnopuo-uonoe MCroyib3yeTcs 1l KOJIMYECTBEHHOIO OINPE/IEIeHUsl COJlepKaHusl MIOHOB XJIOpa B BOJHBIX PacTBOpax, MOYBE, MPOIYKTax
nutanus. K natuuky mopkitoyaercss noHoceneKTUBHBIN anektpos (MCD) (paboumii 37eKTpo), MOTEHIHAT KOTOPOTo 3aBUCUT OT KOHLEHTPAIHU
OIpesIeNIIEMOr0 UOHA, B IaHHOM ciiyyae oT KoHUeHTpanuu aHuoHoB Cl. ITorenuuan MCD omnpenenstoT OTHOCUTENBHO 3JIEKTPOia CPABHEHUS, KaK
MPABUIIO, XJIOPCEPEOPSHOTO.

Jamuuk Humpam-uono6 rpeHa3HaueH i KOJIMYECTBEHHOTO OIIPEe/ICHHs] HUTPATOB B PA3IMUHBIX 00BEKTAX OKPY KaIOLIEH Cpeibl: BOJIE, OBOIIAX,
dpyKTax, KOIOACHBIX U3ACTUAX U T.1.

Mukpockon yughpoeoit npegHazHaueH U1 U3y4eHus: GOpMbl KPUCTAIIOB U HAOIIOIEHHS 32 POCTOM KPUCTAIJIOB.

Annapam ona npoeedenusn xumuyeckux peaxyuii (AILXP) npenHazHayeH Ui NOJyYEHUs U JEMOHCTPALlUU CBOWCTB TOKCUYHBIX [1apOB U Ta3oB .
OTH BellecTBa MOJIy4alTCs B KOJIOe-peakTope, U Ipy HarpeBaHuM (min 0e3 HarpeBaHus ) ra3000pa3HbIe BEIIECTBA IPOXOAT Yepe3 MOTJI0TUTEIbHbIE
€MKOCTH (HacaJKH) C paCTBOPAMHU PEareHTOB, BCTYIAIOT C HUMH B peakinio. VI30BITOK ra3a moriaoniaeTcs )KUIKUMHU U TBEPIBIMU PEarcHTaMu, a TAaKKe
aKTUBUPOBAHHBIM YIJIEM. AmmapaT 4Yaile BCEro MCHOJb3YIOT s MOJY4YEeHHs M JEMOHCTPAlMU CBOWMCTB Xjopa, cepoBojpopona. Ilpuéop ona
O0eMOHCMPAUUU 3Q6UCUMOCHIU  CKOPOCMU XUMUYECKUX PEaKyuil om paziudHbulX akmopoe UCIONb3YIOT NIPU U3YyYCHUU TEMbI

«CKOpOCTh XMMHUYECKOW peakLuu» U TEIIoBOro »pdexra XxuMudeckux peaxuuil. IIpubop naér BO3MOXKHOCTb 3KCIEPUMEHTAIBHO HCCIEI0BATh
BIMSIHAE HA CKOPOCTh XMMHUYECKHX PEAKIUU CIeAYyIomuX (PakTOpoB: MPUPOABI PEarHpyONMUX BEUIECTB, KOHIICHTPALUN PEarHpyIONUX BEIIECTB,
IUTIOINAAM TPAaHULIBI pa3ziena (a3 B reTeporeHHbIX CUcTeMax (IOBEPXHOCTU CONPUKOCHOBEHUS MEX]ly pearupyroliiMy BeIIeCTBaMu), TEMIIEpaTyphbl,
KaTaJm3aropa, HHTuOuTOpa.

ITunemka-0o3zamop — mpHUCIIOCOOTICHNE, HCIONb3yeMoe B Ja0opaTopuM [UIs OTMEpPHBAHMS ONpeAelaEHHOro o0béMa skuakoctu. Ilumerku
BBIITYCKAIOTCS IEPEMEHHOTO U IIOCTOSTHHOTO 00b&Ma. B KOMITIIEKTHI 000pyT0BaHHS AJIsi MEUIIMHCKUX KJIACCOB BXOJIAT yIOOHBIE TTUITETKU - 103aTOPHI
OJITHOKaHaJIbHbIE, O3BOJISIOIINE HACTPOUTh HEOOXOAUMBINA 00BEM 0TOMPAEMON KUIKOCTH B TPEX Pa3IHMUHBIX JUaa30Hax.

bana komounuposannas npeHazHavyeHa JJIs HarpeBa CTEKIITHHBIX U (ap(OpOBBIX COCYIOB, KOI1a TpeOyeTCs CO3/1aTh BOKPYT HarpeBaeMoro cocyia
paBHOMEpPHOE TeMIlepaTypHOe Iioje, H30eXaTh HCHOJIb30BAHUSA OTKPBHITOTO IUIAMEHM M pacKaléHHOM ayekTpuueckoi cnupanu. Kopmyc
KOMOWHUPOBAHHOM OaHM ceaH U3 amfoMHUHUS. JKuaKocTHas yacTh KOMOMHUPOBAHHOM OaHM 3aKpPBIBACTCS KOJIBIIAMU PAa3IUYHOTO JTHAMETPA.
Ilpubop ona nonyuenusa 2azoé WCIONB3YeTCs A MOJyYEHHUs] HEOONBIIMX KOJUYECTB ra3oB: BOAOPOJA, KUCIopoJa (M3 MEepoKcHIa BOAOPOAA),
YIJIEKHCIIOrO Ta3a.

Pabouast nporpamma no xumuu ajsa 8—9 kiaccos

C MCIOJIb30BaHNeM 000opyaoBaHud HeHTpa « Touka pocra»

Ha 6aze mentpa «Touka pocta» oOecmeumBaeTcs peanus3aius o0pa3oBaTENbHBIX IPOTPAMM €CTECTBEHHO-HAYYHOW W TEXHOJIOTHYECKON
HaIpaBJIECHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBHHM C TPEOOBAHHUSMHU 3aKOHOIATENBCTBA B cdepe 00pa3oBaHUS W C YIETOM pPEKOMEHAAITUI
®denepallbHOTO OlepaTopa yueOHOro nmpeaMera « XUMHUsD.

OO6pa3zoBarenpHas MporpaMMa MO3BOJISIET UHTETPUPOBATH PeaTu3yeMble TTOIXO0/IbI, CTPYKTYPY M COJEP’KaHHUE MPU OpPTraHu3aIuu 00yICHUST XUMHUHI
B 8—9 KkJaccax, BRICTPOCHHOM Ha 0a3e JIF000ro 13 JOCTYMHBIX yaeOHO-MeToandeckux komiiekcos (YMK).

Hcnonb3zoBanue obopynoBanus « Touka poctay mpu peanusanuu nanHor OIT mo3BoiseT co3aaTh yClIoBuUs:

-JUISL paCIIUPEHUS COJIePKAHUS HIKOJIBHOTO XMMUYECKOT0 00pa30oBaHus;

-JIJ151 TOBBILIIEHHSI TO3HABATEIbHOM aKTUBHOCTH 00YYaIOIIKUXCS B €CTECTBEHHOHAY4YHOM 0071aCTH;
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-JUTsl Pa3BUTHS JINYHOCTU PeOEHKA B Ipoliecce 00y4eHHsI XUMHUH, €0 CIIOCOOHOCTEH, (HOPMUPOBAHHUS H YIOBJICTBOPCHUS COLUATBHO 3HAYUMBIX
MHTEPECOB U MOTpeOHOCTE;
-JU1s1 paOOTHI C OAAPEHHBIMU IIKOJIbHUKAMH, OPTaHH3aLMH UX PA3BUTHS B PA3JIMYHBIX 00JIACTIX 00pPa30BaTEIbHON, TBOPYECKOI IEATEITBHOCTH.

HopMbI o1ieHOK 32 Bce BU/IbI IPOBEPOUYHBIX PadoT

«5» — ypOBEHb BBITIOJIHEHUS TPEOOBaHUI 3HAUUTEIHHO BBIIIE Y/IOBIETBOPUTEIHLHOTO: OTCYTCTBHE OLIMOOK, KaK MO TEKYIIEMY, TaK U IO
npeapIAyIeMy yaeOHOMY MaTepHalty; He 0oiee 0HOTO He04ETa.

«4» — ypOBEHb BBINIOJIHEHUSI TPEOOBAHMI BBILIE YIOBJIETBOPUTEIHHOTO: HaTH4KUe 2—3 OomMOOK Wi 4—6 HeOUETOB MO TEKYIIEMY y4eOHOMY
MaTepuaiy; He 6osee 2 ommnoboK Ui 4 He0YETOB MO MPOWUIEHHOMY MaTepUaly; UCIOIb30BaHNE HEPAIIMOHATLHBIX IPUEMOB PELICHUS Y4eOHON
3aJauu.

«3» — I0CTaTOYHBbII1 MUHUMAJIBHBINA YPOBEHB BHIMOJIHEHHS TPEOOBaHUH, IPEABIBIAEMbIX K KOHKpETHOU pabote: He Oonee 4—6 ommbok unu 10
HEOUETOB MO TEKyIeMy ydeOHOMY MaTepuaiy; He 6onee 3—35 ommnOoK mim He 6oJiee 8§ HeOUYETOB 10 MPOUACHHOMY yU4eOHOMY MaTepuay.
«2» — ypOBeHb BBINOJHEHHS TPEOOBAHUN HUKE yIOBIETBOPUTENHHOTO: Hamuune 6osee 6 ommbok uinu 10 Hero4eToB Mo TeKyleMy MaTepuay;
6osee 5 ommbOOK wiM 0oJiee 8§ HETOYETOB 1O MIPOUICHHOMY MaTepHaly.



IIMIAHAPYEMBIE PE3YJIbTATBI OCBOEHUSA
VUEBHOT'O NPEIMETA «XHMHS» B OCHOBHOM IIKOJIE

I/IsyquI/Ie XHMHH B OCHOBHOM IIIKOJIE HaITpaBJICHO HA TOCTHXKE-
HUC O6y‘-IaIOH_[I/IMI/ICSI JIMYHOCTHBIX, MCTAITPECAMCTHBIX U IMTPECAMCT-
HBIX PE3YJIbTATOB OCBOCHUA yqe6Horo npeaMeTa .

JINYHOCTHbIE pe3ybTaTbl

JIM4HOCTHBIE Pe3yIbTATH OCBOCHHUS IIPOTPAMMbI OCHOBHOTO
o011ero o6pa3oBaHus TOCTUTAIOTCS B X01€ O0YUCHHUSI XUMHUH B
€/IMHCTBE y4yeOHO! U BOCIIMTATENbHOM AesTenbHoCcTH OpraHu3auu
B COOTBCTCTBUH C TPAJUIUOHHBIMH pOCCHﬁCKHMH
COLIMOKYJIbTYPHBIMHH TyXOBHO -HPABCTBEHHBIMH [IEHHOCTSIMH,
IPUHATBIMHU B O6HIGCTBC MpaBujiaMu U HOpMaMH MMOBCACHKWA, U
CIIOCOOCTBYIOT IPOIIECCaM CaAMOIIO3HAHHS, CAMOPA3BUTHS 1
CoLMaNU3auy 00y4aroIuxcs .

JIMYHOCTHBIE Pe3yNbTaThl OTPAKAIOT CHOPMHUPOBAHHOCTH, B TOM
YHCIIe B YaCTH:

Hampuomuqecmzo eocnumanuA

1) IIEHHOCTHOTO OTHOIIEHUSI K OT€UECTBEHHOMY KYJIbTYPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIHI0, IOHUMAaHUS 3HAYEHUS XH-
MUYECKOW HAYKH B )KU3HU COBPEMEHHOTO 00IIECTBA, CIOCOOHOCTH
BJIaIeTh JOCTOBEpPHOU MH(pOpMAIHeil 0 MepeaoBhIX JOCTIKEHUSIX H
OTKPBITHSX MHPOBOH " OTEUECTBCHHOH XUMHHU,
3aMHTEPECOBAHHOCTU B HAyYHBIX 3HAHHUAX 00 yCTPOWCTBE MHUpa U
o011eCcTBa;

Fpam&ancxozo 60CnUmMAHUA

2) IpEeACTaBIEHUsT O COLUAJIBHBIX HOpPMax W IIpaBHIaX
MEXJIMYHOCTHBIX ~OTHOIIEHMH B KOJUIEKTHBE, TOTOBHOCTH K
pPa3HOOOpa3HOM COBMECTHOM JEATEIbHOCTH TIPU BBITIOJHEHUN
y4eOHBIX, TIO3HABATENbHBIX 3aJa4, BBIMOJIHEHUN XHUMHYECKHUX
OKCIICPUMEHTOB, CO3JaHUN y‘Ie6HI)IX MPOCKTOB, CTPEMJIICHHA K
B3aMMOTIOHUMAHHIO U B3aMMOIIOMOIIM B TPOIECCE ITON y4eOHOM
JACATCIIbHOCTH, TOTOBHOCTH OLICHUBATH CBOE MOBCJCHUEC U ITOCTYIIKH
CBOUX TOBapUUIECH C MO3MLUU HPABCTBEHHBIX M MPABOBBIX HOPM C
y4€TOM OCO3HAHUSI MOCIEICTBUI MOCTYIIKOB;

l[elmocmu HAY4YHO020 NOZHAHUA



3) MHUPOBO33PEHYECKHUX MIPEICTABICHUN O BEIIECTBE U
XMMHUYECKON peaKUH, COOTBETCTBYIOIINX COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKN U COCTABIIAIOIIMX OCHOBY AJIsl HOHMMaHHUs
CYIL[HOCTH HAay4HOH KapTUHBI MHUpPA; MPEICTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHUS IIPUPOJBL, B3aUMOCBA3X YEIIOBEKA C
IIPUPOIHOM CPENOH, O POJIM XUMHHU B TIO3HAHUM 3THX
3aKOHOMEPHOCTEH;

4) IO3HABATENBbHBIX MOTHBOB, HAIPABJICHHBIX Ha IOJy4YEHHE
HOBBIX 3HAaHMM IO XHUMHUHM, HEOOXOAUMBIX JJIsI OOBACHEHUS
Ha0JIF01aeMbIX IPOLIECCOB U SIBJICHUN;

5) NO3HaBaTENbHON M WH()OPMALMOHHON KyJIbTYpbl, B TOM YHUCIIE
HABBIKOB CaMOCTOSITENIbHONM paboThl C Y4YEOHBIMH TEKCTaMH,
CIIDaBOYHOM  JINTEPAaTypoH,  JOCTYIIHBIMH  TEXHUYECKHUMH
CpeACTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTHI;

6) HHTepeca K OOYyYEHHUIO M IO03HAHMIO, JH0O03HATEIbHOCTH,
TOTOBHOCTH U CIIOCOOHOCTH K caM000pa30BaHUIO,
MCCIIeIOBATENbCKON  AEATENIbHOCTH, K OCO3HAHHOMY  BBIOOpY
HaIpaBJIeHHOCTH U YPOBHsI 00yUEeHUs B JaJbHEHILIEM;

Dopmuposanus Kynomypsl 300p06bs

7) OCO3HaHUS IIEHHOCTHU KHM3HH, OTBETCTBEHHOT'O OTHOLICHHUS K
CBOEMY 37I0pPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 KHU3HH,
OCO3HAHMSI TIOCIEICTBUI W HENPUATHS BPEAHBIX IPUBBIUEK
(ynorpebnenus aJIKOroJI4, HapKOTHUKOB, KypeHHUs),
HEOOXOJUMOCTH  COOJIIOJIeHUs  HpaBuia  O€30HAaCHOCTH  TIpH
o0paleHny ¢ XUMUYECKUMH BEIIECTBAMHE B OBITY M peaslbHOM JKI3HHU;

Tpyoosozo éocnumanusa

8) KOMMYHHKaTHUBHOM KOMIIETEHTHOCTH B  OOILIECTBEHHO
M0JIE3HOM, y4eOHO-UCCIIe0BATENBCKOM, TBOPUECKOM U IPYTUX BUAAX
JeATENbHOCTH; UHTEpEca K MPAKTUYECKOMY M3yUEHUIO Mpodeccuii
U TPyJa Pa3IMYHOTO poJa, B TOM 4YHCIE€ HA OCHOBE NPHMEHEHUS
OpeIMETHBIX  3HAHMH 1O  XMMHHM, OCO3HAaHHOTO  BbIOOpa
UHJUBUAYaTbHON TPAEKTOPHHU MPOJIOKEHUS] 00pa30BaHus C YUETOM
JUYHOCTHBIX MHTEPECOB M CIHOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX
MUHTEPECOB U MOTPEOHOCTENH;

IKonozuueckozo ocnumanus

9) 3KOJIOTHMYECKH 11eJIeCO00Pa3HOT0 OTHOLICHUS K IPUPOAE KaK
UCTOYHUKY JKU3HM Ha 3eMjle, OCHOBE €€ CyIIECTBOBaHMS,



MOHUMAaHUs [EHHOCTH 37I0POBOTO M 0€30MacHOro obOpasza >KU3HH,
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (HU3UYECKOMY HU
IICUXUYECKOMY 3/10pOBbIO, OCO3HAHUS ILEHHOCTH COOJIOJEHHS
1paBuil 0€30IaCHOTO MOBEICHUS IIPU paboTe ¢ BELIECTBAMHU, a TaKkKe
B CUTyalUsX, yTPOKAIOWINX 310POBbIO U XKU3HU JIFOJIEH;

10) cIIOCOOHOCTU MPUMEHATh 3HAHUA, [OJy4aeMble IIpH
W3Y4YCHUM XMMUH, JUIA PEIICHHS 33714, CBA3aHHBIX C OKPYIKAIOIIEH
INPUPOJHOM  CpENOM, TOBBILEHUS YPOBHS DKOJIOTMYECKOHN
KyJIbTYpbl, OCO3HaHHUS IIOOAJIBHOTO XapakTepa 3KOJIOIMYECKHX
po0JIeEM U ITy-TeH UX PEIIEHUS IOCPEICTBOM METOJIOB XUMUM;

11) 5KOJIOTHYECKOTO MBILUICHUS, YMEHUsS PYKOBOJICTBOBATHCA MM
B II03HABATEJIbHOM, KOMMYHUKATUBHOW U COLMAIBHON NPAKTHUKE.

MeTanpeameTHble pe3ynbTaThl

B cocraBe MeTanpeIMeTHBIX PE3yJIbTaTOB BBIACIAIOT 3HAYUMbIE
U1 OPMUPOBAHUS MUPOBO33PEHUS OOIIEHAYYHbIE TOHATHUS
(3aKoH, Teopus, MPUHIIHIL, TUTIOTE3a, (aKT, cucTeMa, mpouecc,
9KCIIEPUMEHT U JIp.), KOTOPBIC HUCIOJIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUEOHBIX TIPEMETAX U MO3BOJISAIOT HA OCHOBE
3HAHUM U3 3THX NPEeIMETOB (OPMUPOBATH MPEACTABICHUE O
LIEJIOCTHOM HAay4YHOU KapTUHE MUPA, U YHUBEPCAJIbHbBIE yueOHbIE
neiicTBus (03HABATENIbHbIE,KOMMYHUKATHBHbIE, PETYJIATHBHBIC),
KOTOpbIe 00ecneynBaoT GOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IJIAHUPOBAHUIO M OCYLIECTBICHUIO YUeOHOM
JeATeTbHOCTH.

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHHUS 00pa30BaTeIbHON
IIPOrpaMMBbl 110 XUMHHU OTPAXKAIOT OBJIA/ICHUE YHUBEPCAIbHBIMU
NI03HABATEIbHBIMU JICHCTBUAMHU, B TOM YHCIIE:

Bazoevimu nozuueckumu oeiicmeuamu

1) YMEHUEM HCIIONB30BATh NMPUEMBI JJOTUUECKOTO MBIIUIEHUS IPH
OCBOEHMM 3HAHMH: pacKpbIBaTh CMBICI XUMHYECKHX IOHITHH
(BBIOENATh MX  XapaKTepHble MPHU3HAKH, YCTAHABIUBATh
B3aMMOCBS3bC APYTUMHU MTOHATHSAMH), UCIIOJIB30BATH MMOHATHUS IS
00BSACHEHUSOTIENbHBIX (DAKTOB U ABJIEHUI; BEIOMPATh OCHOBAHMUS
U KPUTEpUU ISl KIAacCHU(PUKALMK XUMHUYECKHX BEIIECTB U
XUMHUYECKUX pEeaKlUii; yCTaHABIMBATh MPUYUHHO-CJIEICTBEHHBIE
CBSI3M MEXAy OOBEKTaMU W3YyYEHUs; CTPOUTH JIOTUYECKHE
paccykaeHus (MHAYKTUBHbIE, 1€yKTHUBHBIE, 110 aHAJOTHN); J1e1aTh



BBIBOJIBI M 3aKIIIOUCHHS,

2) YMEHUEM IPUMEHSTH B IIPOLIECCE MO3HAHUS CUMBOJIMYECKHE
(3HAKOBBIC) MOJIETIH, UCIIOJIB3YEMbIC B XUMUH, MTPEOOPA30BHIBATH
HIMPOKO TPUMEHSEMBIE B XMMHU MOJCIbHBIE TNPEACTABICHUS —
XMUMUYECKUH 3HaK (CMMBOJ 3JI€MEHTa), XMMHU4Yeckas Qopmyna u
YpaBHCHHE XWMHYECKON peakluu — TMPU PEHICHHH Y4eOHO
-MIO3HABATEIbHBIX  3a7a4; C Y4YE€TOM OTHUX  MOJACJIbHBIX
MPEJCTABICHUN BBISIBISATh U XapAKTEPU30BATH CYIICCTBEHHBIE
MPU3HAKKH HU3Y4aeMbIX OOBEKTOB — XHMHUYECKHX BEIIECTB H
XUMHYECKUX PEAKLINN;

bazoevimu uccneoosamenvckumu oeiicmeuamu

3) yMEHHEM HCIOJIb30BaTh OCTABIICHHbIE BOMPOCH! B KAYECTBE
HHCTPYMCHTA IIO3HAHUA, a TaKKC B Ka4CCTBC OCHOBBI JJIA
dbopMUpOBaHUA  TUIOTE3bl MO MPOBEPKE  MPABUIBLHOCTU
BI)ICKa3BIBaeMBIXCY)KﬂeHHfI;

4) npuoOpeTeHne OmbITa MO IUIAHUPOBAHHIO, OpraHM3alMUd U
NPOBEICHUIO YUCHUYECKHX IKCIIEPUMEHTOB: YMEHHE HaOII0IaTh 3a
X0- JIOM IIpOliecca, CaMOCTOSITENIbHO IIPOTHO3UPOBATH  €ro
pe3yabTat, GopMyaHpoBaTh 000OIIECHUS U BHIBOJBI MO pe3yIbTaTaM
HpOBCI[éHHOFO OIlbITa, HCCJICAOBAHUA, COCTaABJIIATH OTYET O
Ipo/IeTaHHOM paboTe;

Pabomoii ¢ ungpopmayuein

5) yMeHHeM BBIOUpaTh, aHATU3UPOBATh U WHTEPIPETUPOBATH HH-
(dopMmanuio pa3nuyHbIX BUIOB U (OPM MpeCTaBICHUS, TOIy4aeMyIo
U3 Ppa3HbIX HCTOYHHKOB (HAy4HO-TIOMYJIpHAs JIMTEparypa
XUMHUYECKOTO  COJAEpXaHHs, CHpaBOYHbIE MOCOOUS, pecypchl
HurepHera);

0) YMEHUEM IPUMEHATH Pa3IUnYIHbIE METOABI U 3AMIPOCHI IIPHU MO~
UCKe W oTOOpe HH(pOpPMAMM U COOTBETCTBYIOIIUX TaHHBIX,
HEOOXOJUMBIX [IJIsl BBITIONHEHUS YYEOHBIX M MO3HABATEIIbHBIX
3aJa4 OMpene’€HHOro THUIa; MPHOOpeTeHHe OmbITa B 001acTu
WCIIOJIH30BaHUs MH()OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH,
OBIIAJICHUE KYJIBTYPOW AaKTHBHOTO HCIIOJIB30BAHUS DPa3IM4YHBIX
IIOMCKOBLIX CUCTEM;

7) yMEHHEM HCIIOIb30BaTh M aHATM3UPOBATh B MpOIecce YIeOHOMH
U HCCIIEN0BATENbCKOM JEATENbHOCTH HHGOPMAIMIO O BIUSHUH
NPOMBIIIJIEHHOCTH, CEJIBCKOTO XO034iiCTBA W TpaHCIOpPTa Ha



COCTOSTHUEOKPY KaIOIIeH MPUPOTHON CPEIbI;

Yﬂueepcaﬂbnbmu KOMMYHUKaAmMUGHbIMU oelicmeusamu

8) yMEHHEM 3a/I1aBaTh BOMPOCH (B XOJe JAHMaiora H/HiH
JIMCKYCCHH) 0 CYIECTBY 00CYXIaeMO TeMbI, (HOPMYIIUPOBATH CBOH
HPETIOKEHUS] OTHOCUTENLHO BBITIOJHEHHS TIPEIOKEHHOM 3a/1auH;

9) MpUOOpETEHHE OIBITA MPE3CHTAIMN PE3YJIbTATOB BBINOIHEHUS
XUMHYECKOTO IKCIIEPUMEHTA (JJaO0paTOPHOTO OIIBITA, J1A00OPATOPHOM
paboTHI 1O UCCIIEIOBAHUIO CBOWCTB BEIIECTB, y4eOHOTO POCKTA);

10) 3aMHTEPECOBAHHOCT B  COBMECTHOM CO  CBEPCTHHKAMH
TIO3HABATENBHON M MCCIEA0BATENBCKOM EATEIbHOCTH MPU PEIICHUH
BO3HUKAMOMIMX MpOOJIeM Ha OCHOBE Y4Y€Ta OOIMX WHTEPECOB H
COTJIACOBAHMS TMO3UIUH  (0OCYXICHHS, OOMEH MHEHHIMH,
«MO3TOBBIC ITYPMbBD» H 1IP.);

Yuueepcanvnvimu pezynamugnoimu oeiicmeuamu

11) yMEeHHEM CaMOCTOSATEIBHO ONPEACIIATE LEIIU
JIEATEIIbHOCTH,IJIAHUPOBATh, OCYIIECTBISATh, KOHTPOJIUPOBATH U
MIPU HEOOXOUMOCTH KOPPEKTHPOBATH CBOIO JIESITEIILHOCTb,
BbIOMpaTh HanboseeIpPeKTuBHBIE CIOCOOBI PEIICHUs YIeOHBIX U
NO3HABATENIbHBIX 3a/1a4, KOPPEKTUPOBATh MPETIOAKEHHBIN aITOPUTM
JEMCTBUI NIPU BBIIIOJHEHUN 3aJaHUN C YUETOM IOJIyYEHHS] HOBBIX
3HaHUM 00 M3yyaeMbIX 0ObEKTaX — BELIECTBAX U pEaKLUsX;

12) yMEHHEM HCIOIB30BaTh W AHAIM3UPOBAThL  KOHTEKCTEIL,
npeyIaraéMble B yCIOBUHU 3a1aHUIA.

MpeameTHble pe3yabTaThl

B cocrase npeIMETHBIX PE3YJILTATOB 110 OCBOECHHIO
00513aTEIBHOTO COEPKAHUS, YCTAHOBIEHHOTO JaHHOM NIPUMEpPHOI
paboueii MporpaMMoii, BBIAEISIIOT: OCBOEHHBIE 00yUYarOLIMUCS
Hay4HbI€ 3HAHUS, yMEHHS U CIIOCOOBI eiicTBUil, cnennduueckue
JUIS IPEIMET-HOM 00J1aCTH «XHUMUS», BUJIbI AEATEIBHOCTHU 110
MOJIyYE€HUIO HOBOTO3HAHMSI, €0 HHTEPIIPETALINH,
peoOpa30BaHUIO ¥ IPUMEHEHHIO BPa3IMYHBIX yUEOHBIX U HOBBIX
CUTYalHsX.

[IpenmMeTHbIE pe3yabTaThl IPEICTABICHBI IO TOJ1aM 00yUYEeHUs
HOTpPaXXaroT c(hOPMUPOBAHHOCTh Yy 00YUAIOLIUXCSI CIIEAYFOLIIX
YMCHHM:



8 KNMACC

1) packpviéams CMBICII OCHOBHBIX XUMHUYECKUX ITOHSITHIA: aTOM,
MOJIEKYJIa, XMMUYECKUM 3JIEMEHT, IIPOCTOE BEILECTBO, CIOXKHOE
BEIIECTBO, CMECh, BAJCHTHOCTb, OTHOCUTEIbHAs aTOMHas H
MOJICKYJISIpHAsl Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSApHAs
Macca, MaccoBasi J10J11 XUMUYECKOT0 3JIEMEHTA, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTD,
CTENEHb OKHCICHMS, XMMUYECKas peakius, TeIuioBod 3¢¢exT
peaknuu, Kinaccuukamys peakiuid, XUMUYEecKas CBs3b, pacTBOp,
MaccoBast J10J1s1 BELLIECTBA B paCTBOPE;

2) unnrocmpupoeams B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX
NOHATUH (cM . 1 . 1) ¥ NPUMEHSATh 3TH MOHATUS TPU OINUCAHUH
BELIECTBH UX [IPEBPALLEHUI;

3) ucnonvb306amy XUMHUUECKYI0 CHUMBOJIMKY JUISI COCTABIICHMS
(opMy1 BELIECTB U ypaBHEHUI XUMUUECKUX PEaKLIUH;

4) onpedensamb BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX
COCIMHEHMAX; CTENEHb OKUCJIEHHS DJJIEMEHTOB B OWHApHBIX
COCIMHEHUSX; MPHHAMICIKHOCTh BEIIECTB K ONpPEACIEHHOMY
KJlaccy COeIMHEHMH 1O QopMmysaM; BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHAasl U MOHHAs) B HEOPTaHUYECKUX COeTMHEHUSX;

5) packpvieams cmeicn Tepuoandeckoro 3akona JI. M.
MeHnneneeBa:  JEMOHCTPHPOBATh  IIOHUMAHUE  IMEPHOTMYECKOI
3aBUCHMOCTHCBOMCTB XUMHUECKHNX DJIEMEHTOB OT MUX ITOJIOKEHUS B
NEePHOANYECKOH CHCTEME; 3aKOHOB COXPAHEHHsS MacChl BEIIECTB,
MOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO YUY€HHs, 3aKOHa
ABoraipo; onucvléame U xapakmepuzoeams TAOINYHYIO
dbopMy NEpPUOAMYECKONH CHCTEMBI XMMHUYECKHX JJIEMEHTOB:
pa3iauuaTh NOHATHUS «TJaBHas mnoarpynna (A-rpynma)» Hu
«moboynass noarpynna (b-rpymma)», Manble u  OomblIve
MEPUOBI;, coomHOocums O003HAUYEHUS, KOTOPBIE HMEIOTCS B
tabmuie «llepruoguueckas cuctemMa XuMHYECKUX ssiemenTos /1. 1.
MenzeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUsS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsaj] s7Apa, oOlee YHucio
3JIEKTPOHOB U PACTIPEIETICHNE NX 10 HIEKTPOHHBIM CIIOSIM);

6) Ka1accuguyuposamo XMMHYECKHE DIIEMEHTHI,
HEOPraHWYECKHE BEIIECTBA; XUMHUYECKHE PEaKkIHu (M0 YHCITy U
COCTaBy YyYacTBYIOIIMX B pEAKIUU BEIIECTB, IO TEIIOBOMY

addekry);



7) xapakmepuzoeams (Onucvléams) OOIINE XUMHUUYCCKHUE
CBOIMCTBA BELIECTB pa3IMYHbIX KJIACCOB, MOATBEPXKJas ONUCAHUE
IpUMe- paMH MOJIEKYJSPHBIX YPaBHEHHH COOTBETCTBYIOLIUX
XMMHYECKUXPEAKLIUN;

8) npocHo3uposams CBOICTBA BELIECTB B 3aBUCHUMOCTH OT HX
KAueCTBEHHOI'0 COCTaBa; BO3MOXKHOCTH IPOTEKAHUS XUMHUUYECKHX
npe- BpallEHUH B pa3JInYHbIX YCIOBUSIX;

9) @bluUCAAMb OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO
Macchl BELIECTB; MACCOBYHO JOJIF0 XMMHYECKOTO 3JEMEHTa I10
dbopMylie coelMHEHUs; MAaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE;
IIPOBO-JIUTh PACUETHI 10 YPABHEHUIO XUMUYECKOH PeaKiny;

10) npumenams OCHOBHBIE ornepanuu MBICTUTEILHON
NEeSTEIbHOCTH — aHalu3 M CHHTE3, CpaBHEHHE, 0000IIeHMHe,
CHCTEMATHU3AIIHIO, KJ1acCH(UKAIIHIO, BBISIBJICHUE
MPUYMHHO-CJIEJACTBEHHBIX CBSA3€H — I W3Y4YEHUs CBOMCTB
BEIIECTB U XUMUYECKUX PEAKLIUN; €CTECTBEHHO-HAYUHbIE METO/IbI
NO3HAaHUSI —  HAOJIIOJIEHUEe, HW3MEpPEHHUe, MOJEIUPOBAHMUE,
HKCTIEPUMEHT (pEaIbHbII 1 MBICIEHHbIH);

11) cnredosams TIpaBUIaM MOJIH30BAHUSI XUMHUYECKOM TTOCYI0M 1
1abopaTOpHBIM 000pPYI0BaHUEM, a TAKXKE TIPABUIIAM OOpaIEHUs C
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSMHU IO BBINOJTHEHUIO
71a00PaTOPHBIX XUMUYECKUX OIBITOB MO MOJIYUYEHHUIO U COOMPaHUIO
ra3o00pa3HbIX BEIIECTB (Bomopona u KHCIIOpo/ia),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEAEIEHHON MacCOBOM 0NN
PAacTBOPEHHOTO BEIECTBA; IUIAHUPOBATH U IIPOBOJIUTH XUMUYECKHE
AKCIIEPUMEHTHI IOPACIIO3HABAHUIO PACTBOPOB IIEJIOYEN U KHCIIOT C
HOMOIIBI0 MHIUKATOPOB (JIaKMYC, heHonTarenH, METHUIIOpaHK U

ap.).

9 KNACC

1) packpviéams cmblcl OCHOBHBIX XHMHYECKHUX TOHSTHIA:
XUMHUYECKHIA JJIEMEHT, aToM, MOJIEKyJla, MOH, KaTHOH, aHHOH,
NPOCTOE  BEIIECTBO,  CJIIO)KHOE  BEIIECTBO,  BAJICHTHOCTD,
AIIEKTPOOTPHUIIATETILHOCTh, CTEMEHb OKHUCIEHUS, XHMHYeCKas
peaxiusi, XUMHUECKasi CBS3b, TEIIOBOU 3(PPeKT peakiuu, MoIb,
MOJISIDHBIA  O0OBEM, pacTBOP; DJIEKTPOJIHTHI, HEDIIEKTPOIHTHI,
QJICKTPOJIUTHYCCKAA Jucconuanus, pCakuu HOHHOTO O6M€Ha,
oOpaTrMbIe " HeoOpaTumble peaknum,



OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIC peakuuy, OKHCIIUTEND,
BOCCTAHOBUTEJIb, OKUCICHUE MU BOCCTAHOBIICHHE, AJJIOTPOIUS,
aM(pOTEepHOCTb, XHWMHUYECKasi CBA3b (KOBaJCHTHAas, MOHHas,
METaJIIMYECKasl),  KpUCTAJUIMYECKass  pemérka,  Koppo3us
METAJIJIOB, CILIABbl; CKOPOCTh XUMUYECKOW PEaKLMH, NPEAEIBHO
nonyctumas konuentpauus (I11K);

2) unnrocmpupoeams B3aUMOCBSI3b OCHOBHBIX XUMHYCCKUX
MOHATHH (CM. 11.1) ¥ IPUMEHATH 3TH NOHATHSA [IPU ONMCAHUHU BEILIECTB
U ¥X [IPEBPALICHU;

3) ucnonv3o06ams XUMHUYECKYIO CHUMBOJIMKY [UIsl COCTaBICHUS
(opMyn BeLIECTB U ypaBHEHUI XUMHUUECKUX PEaKIIUH;

4) onpedensamv  BANCHTHOCTb U CTENEHb  OKUCIIEHUS
XUMUYECKHX DJIEMEHTOB B COCIMHEHUAX pa3JIMYHOIO COCTaBa;
IIPUHAJIEKHOCTHBEIIECTB K ONPEICIEHHOMY KJIACCy COCAMHEHUM 110
(Gopmynam; BHJ XMMHMYECKOM CBs3M (KOBaJIEHTHas, WOHHasi,
METaJUINYeCcKasl) B HEOPraHWYECKUX COCIMHEHMSIX; 3apsi]] HOHA IO
XUMHYECKOH (hopMyJie; XapakTep CpeAbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COEAMHEHMH, TUIl KPHUCTAJUIMUECKOM PELIETKH
KOHKPETHOT'O BELIECTBA;

5) packpvieamb cmbicn  nepuogudeckoro 3axkona J[. M.
MeHaeneeBa 1 JEMOHCTPUPOBATE €r0 TIOHUMAHUE: ONUCHIBANb U
xapaxkmepuzoeams TaOINUHYIO (HOPMY MEPUOTUUECKON CUCTEMBI
XUMUYECKUX  JJIEMEHTOB:  Pa3jauyarb [OHATHS  «TJIaBHas
noarpynna (A-rpynna)» u «mno6ounas noarpynmna (b-pynma)y,
MaJible U OOJIbIINE NEPUOIBL; COOMHOCUMb 0003HAUYEHUS, KOTOpBIE
UMEIOTCS B NEpUOAMYECKOM  Tabiuie, C  YHCIOBBIMU
XapaKTEPUCTUKAMHU CTPOEHUsS aTOMOB XUMHUYECKHUX DIJIEMEHTOB
(cocTaB u 3apsiz sapa, OOLIEeUnciIo AEKTPOHOB U paclpeiesieHre
UX T10 DJIEKTPOHHBIM CJI0SIM);00bsACcHAMb 00IIHE 3aKOHOMEPHOCTH
B U3MCHEHUU CBOMCTB JJIEMEHTOB U MX COCIUHEHUH B Ipejenax
MaJlbIX IEPUOJOB W TJIABHBIX HOATPYHII C YYETOM CTPOEHHS HUX
aTOMOB;

6) K1accuguyuposams XUMUYECKHE JJIEMEHTBI;
HEOpraHMYeCKre BEIIeCTBa; XMMUYECKHE peakluuu (1o YHUCIy U
COCTaBy Y4YacTBYIOIIMX B pEAKIMU BEIIECTB, IO TEIJIOBOMY
3pPeKTy, MO H3MEHEHHI0 CTENeHeH OKUCIEHUS XHUMHYECKHX
JJIEMEHTOB);



7) xapakmepuzoeams (onucvléams) OOIIME XUMHYECKHUE CBOMCTBA BELIECTB Pa3IMYHBIX
KJIaccoB, MOATBEPXkJas OMNUCAHME MpPHME- paMH MOJEKYJSPHBIX ¥ HMOHHBIX YypaBHEHHMI
COOTBETCTBYIOLINX XMMHYECKHX PEaKIIHi;

8) cocmasnsaimy ypaBHEHUS SJEKTPOIUTHUYECKOW TUCCOIMALMU KUCIOT, IIETOYerd U COJNeH;
HOJIHBIE M COKpAIEHHbIE YypAaBHEHHMsS pEaKUUMH HMOHHOIO OOMEHA; YypaBHEHMsI peaKIHid,
MOJITBEPKTAIOIIMXCYIIIECTBOBAHNE TE€HETHYECKOM CBA3M MEXK/TY BEIIECTBAMH Pa3THYHBIX KJIACCOB;

9) packpviéamb CYUIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUN MOCPEICTBOM
COCTaBJICHHS 3JIEKTPOHHOTO ajlaHca ATUXPEaKLni;

10) npocHo3upo6ams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS; BO3ZMOKHOCTH
IIPOTEKaHMsI XUMHUYECKUX ITPEBPAILEHUIB Pa3IMNUHBIX YCIOBUSAX;

11) @vluucaames OTHOCUTEIbHYIO MOJIEKYJIAPHYIO U MOJIAPHYIO MAaccChl BEILIECTB; MAaCCOBYIO
JOJTI0 XMMHYECKOTO 3JIeMEeHTa IO (op- MyJie COCIMHEHHS; MAcCOBYIO JOJIO BEUIECTBA B
pacTBOpE; MPOBOJUTH PACYETHI IO YPABHEHUIO XUMUUECKOM PEAKIINY;

12) cnedosams  TIpaBWJaM  TIOJIb30BAHUSI XMMHUYECKOW TMOCYA0H ©  J1abOpaTOpHBIM
o0opyJOBaHHEM, a TaKXe IpaBWIaM OOpalleHus C BELIECTBAMH B COOTBETCTBUHU C
WHCTPYKIHUSAMHU TI10 BBIIOJHEHHUIO JTAOOPATOPHBIX XUMHUYECKHX OIBITOB IO IOJNyYEHHIO H
COOMpPaHHUIOra3000pa3HbIX BEIIECTB (AMMHAKa U YIJIEKUCIIOT0 rasa);

13) npogooums peaky, NOATBEPKIAIOIINE KaUeCTBEHHBIN CO- CTaB Pa3IMYHBIX BEIIECTB:
pAacro3HaBaTh ONBITHBIM IMYTEM XJIOpHI- OpOMHI-, MOAWI-, KapOoHat-, ¢docdar-, cuiamkar-,
cynbdar-, THAPOKCUI-MOHBI, KATHOHBI aMMOHUS M MOHBI U3YYE€HHBIX METAJIJIOB,IIPHCYTCTBYIOLINE
B BOJIHBIX PAacTBOpax HEOPraHUYECKHUX BEILECTB;

14) npumensims OCHOBHBIE OIEPALMU MBICIUTEIbHON JEATENIbHOCTH — aHalM3 M CUHTE3,
cpaBHEHHE, 00001IeHNe, CHCTEMATH3AIHIO, BBISIBIICHIE TIPUYUHHO-CIICACTBEHHBIX CBSI3E€H — LIS
W3YyYEHUS] CBOMCTB BEIIECTB U XMMUYECKUX PEAKIHii; eCTeCTBEHHO-HAYYHbIEMETO bl TIO3HAHUS
— HabJroIeHNe, U3MEPEHNE, MOJICTTUPOBAHNE, SKCIICPUMEHT (PEabHBIN 1 MBICTICHHBIN ).

COEP)KAHUE YYEBHOI'O HPI]EElI[_[META «XHUMHUAITO TOJAM
N3YYEHUA

8 KNTACC

HepBOHaanII)HI)Ie XMMHYCCKHE ITOHATHUSA

[Ipenmer xumun. Ponb Xumun B KU3HHU YelloBeKa. Tena u BemecTBa. OU3MUecKue CBOMCTBA
BEIIECTB. ArperatHoe cocTostHue BeniecTB. [IoHsATHE 0 MeTO1aX TO3HAHKS B XUMHUU. XUMHUS B
cucteMe Hayk . UucTeie BemecTBa U cMecH . CriocoObl pa3eneHust cMecei .

ATOMBI U MOJIEKYJIbI. XUMUYECKUE 31eMEHThI. CUMBOJIBI XUMHUYECKHUX 371eMeHTOB. [IpocThie 1
CIIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumuueckas Gpopmyna. BaneHTHOCTh aTOMOB XUMHYECKHUX JIEMEHTOB. 3aKOH IIOCTOSIHCTBA
cocTaBa BemecTB. OTHOocuTeNbHassaTOMHas Macca. OTHOCUTENbHAA MOJIEKYJIIpHAs Macca.
MaccoBast 10715 XUMHYECKOI0 3JIEMEHTA B COSIUHCHHH.

OU3NUECKUEe U XUMUYECKUE SIBICHUS. XUMHUYECKass peakius ue€ MpU3HAKU. 3aKOH
COXpaHEHUs] MAacChl BEIIECTB. XUMHUYECKHeypaBHeHUs. Kimaccuukamus XUMUIeCKUX PeaKIiii
(coeuHEHUs, Pa3IOKECHUSI, 3aMEIIICHUS ).

XUMUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOH MOCYI0H, ¢ IpaBuiiaMu paboTHI B
naboparopun U mpuéMamMu 00paIieHus ¢ JIabopaTOPHBIM 000pPYAO0BAHHEM; U3yUE€HUE U ONTUCAHNE
(bu3MUECKUX CBOWCTB 00pa3I[0B HEOPraHUYECKUX BEIIECTB; HAOMIOACHHE (PU3UIECKIX
(TuTaBIIeHHME BOCKA, TAsTHHE JIb/Ia, PACTUPAHHE caXapaB CTYIIKE, KUTICHUE U KOH/ICHCAIIHS BOJIbI) U
XUMUYECKUX (TOPEHUECBEYUH, TPOKAIMBAHUE METHOM MTPOBOJIOKH, B3aUMOJICHCTBIE MeNa C
KHCIJIOTOH) sIBIICHUH, HAOJFOIEHHE U OTIMCAaHKUE TIPU3HAKOB MPOTEKAHUS XUMHUIECKUX PEAKITUI
(pazmoskeHue caxapa, B3aUMOACHCTBHECEPHON KUCIOTHI C XJIOPUAOM Oapusi, pa3noKeHUe
ruapokcuaa meau (II) mpu HarpeBanuu, B3aumoeiicTBre xenes3a ¢ pactBopoM conu meau(1l));
M3YYCHHE CITIOCOOOB pa3JiesieHus: CMecei (C TOMOIIbIO MarHuTa, GUIbTPOBaHKE, BBIMTAPUBAHUE,



JTUCTUJUISINS, XpoMaTo-rpadus), TPOBEICHUE OYMCTKH MOBAPEHHOMN COJIN; HAOIIOACHUE 1
ONMCAHUC PE3YyJIbTATOB MPOBCACHUS OIIbITA, UJLUTIOCTPUPYIOMICTO 3aKOH COXPAaHCHHNS MACCHI;
CO3/IaHUE MOJIeTICH MOJICKYI (IIAPOCTEPIKHEBBIX ) .

BaxHeiimne nmpeacTaBuTed HEOPraHUYECKHUX BelleCTB

Bozayx — cmech razoB. CoctaB Bo3ayxa. Kucinopoa — 31eMeHT UIpoCcToe BELIECTBO.
Haxoxaenue kucinoposa B Ipupojie, GU3NUECKUe U XMMUYECKUE CBOMCTBA (PEaKIUU TOPEHHUSA).
Oxcunpl. [Ipumenenne kuciaopoaa. CriocoObl MoMy4eHHs KUCIOpOoaa B 1a00paToOpun U
npoMmbIuieHHOCTH. KpyroBopot kucnopoga B mpupoje. O30H — amioTporHas Mo quduKarus
KHCII0pOJa.

TennoBoii 3pPeKT XUMUIECKOHN peaKIuu, TEPMOXUMUYECKUE YPaBHEHHUS, IK30- U
SHJIOTEPMHUYUECKUE PeaKiuu. TOIMINBO: YroJib U METaH. 3arps3HeHue BO3/1yXa, YCUICHUE
MapHUKOBOTO P QeKTa,pazpyiieHre 030HOBOTO CIIOS .

Bonmopon — anemeHT u mpocToe BemnecTBo. Haxoxaenue Bogopo/ia B mpupo/ie, Gu3ndecKue u
XMMHUYECKUE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI moTydeHus. CoCcTaB KUCIOT U COJIEH .

Konnuectso BemectBa. Mosb. Moinsipaas macca. 3akon ABoraapo. Mossipablii 00bEM ra3oB.
PacuéTbl o XMMHUYECKUM ypaBHEHHSIM.

®duznueckre cBOMCTBa BOJbl. Boja kak pactBoputeinb. PactBopsl. HackliienHbie n

HEHACHIIEHHBIE PACTBOPHL. Pacmeopumocms seuyecme 6 6ode.1 Maccoas 0715 BEIECTBa B
pacTtBope. XuMudeckue cBoicTBa Bojibl. CocTaB 0ocCHOBaHUM. Posb pacTBOPOB B IPHPOAE U B KU3HU
yesnoBeka. KpyroBopoT Bozbl B pUpo/ie. 3arpsi3HEHUENPUPOAHBIX BoA. OXpaHa U OYHCTKA
HPUPOJIHBIX BOJ.

Knaccuduxanus Heoprannueckux coeauneHuit. Oxkcuapl. Kiaccnukarus okcuaos:
cosieoOpa3ymomue (0OCHOBHbIE, KUCIOTHBIE, aM(poTepHbIe) U HecoaeoOpasyromue. Homenknarypa
OKCHUJIOB (MEXIyHapoIHas U TpUBHaibHas). GU3nuecKue 1 XMuMUYECKUE CBOMCTBA OKCHIOB.
[Homyuenue.

OcHoBanus. Kinaccudukanust ocHoBaHuUI: ENOUN U HEPACTBOPUMbIE OCHOBaHUs. Homenknatypa
OCHOBaHUH (MeXIyHapoHas U TpuBHaibHast). OU3nuecKre U XUMUYECKHE CBOMCTBA OCHOBAHUIL.
[Tonmyuenue ocHOBaHUM.

Kucnorsl. Knaccuduxanus kucnor. HomeHknatypa KUCIOT (MEXTyHapoAHAs U TPUBHAIbHAS ).
@usnyeckne ¥ XUMUYECKHE CBOMCTBA KUCIOT. Psn aktuBHOCTH MeTaiioB H. H. bekerosa.
[TomydeHne KUCIOT.

Conu. HomeHkmaTypa coneit (MexIyHapoJHas U TpuBUaibHas). Ou3nyeckue 1 XUMHUYECKUe
cBoiicTa cosneil. CriocoObl moydeHust coneil.

I'eneTndeckas CBA3b MEXKIy KJIACCAMHM HEOPTAaHUYECKUX COCTUHEHUN.

XUMHUYECKHUI SKCIIEPUMEHT: KaYECTBEHHOE OIPEIENICHUE COACP/KAHUS KUCIOPOAA B BO3IYXE;
HosrydeHue, coOrpaHue, paclo3HaBaHue M U3y4eHHe CBOMCTB KUCIOPOo/a; HalIoIeHHe
B3aUMO/JIEVCTBHS BEIIECTB C KMCIOPOIOM U YCIOBHS BO3HUKHOBEHUS U IPEKPAILEHHs TOPEHUS
(mo>xxkapa); 03HaKOMJIEHHE ¢ 00pa3liaMy OKCHI0B U ONMCAaHHE UX CBOUCTB; MOJIYUYEHHUE,
coOupaHue, pacrio3HaBaHUE U U3y4€HHE CBOWCTB BOJOpo/Ia (TOpeHHe); B3auMOJIeHCTBHE BOIOPOIa
¢ okcugom meau(1l) (Bo3mMokHO MCTIONB30BaHUE BHIEOMATEPHANIOB); HaOII0IeHHE 00pa31IoB
BEIIECTB KOJINYECTBOM 1 MOJIb; MCCIIEIOBAHNEOCOOEHHOCTEN pacCTBOPEHNUS BEIIECTB C
Pa3IMYHON paCTBOPUMOCTbBIO; MPUTOTOBJICHUE PACTBOPOB € OMPEIECIEHHON MacCOBOM A0er
PacTBOPEHHOTO BEIIECTBA; B3aUMO/IEHCTBHE BO/IbI C METAJIIaMH (HATPUEM U KaJbLIEM)
(BO3MOYKHO HCIT0JIb30BAHHUE BUJICOMATEPHAIIOB); ONIPEIETICHUE PACTBOPOB KUCIIOT U IIENI0oueH C
MOMOIIIBIO MHIMKATOPOB; UCCIIEA0BaHNE 00pPa31l0B HEOPTaHUMUYECKUX BEIIECTB Pa3-JINYHbBIX
KJIaCCOB; HAOJI0/IEHNE N3MEHEHHU S OKPACKU MH/IMKAaTOPOBB PACTBOPAaX KUCIIOT U LIEJI0YEH;
u3ydeHue B3aumoeictus okcu-1a Meau(ll) c pactBopom cepHOM KMCIOTHI, KUCIIOT €
METaJUIAMM, PEAKIINN HEUTPATU3ALMH; TT0JTy4YeHHE HEPACTBOPUMBIX OCHOBAHUIL, BBITECHEHHE
OJIHOT'O MeTajlla APYTUM U3 pacTBOPA COJIM; PELICHUEIKCIIEPUMEHTAJIBHBIX 33144 I10 TEME
«Baxxnenmme K1accel HEOPraHMIECKUX COETUHEHUID.



Ilepuoauyeckuii 3aKoH U MEpPUHOAHYECKAs CHCTeMAa XUMHYeCKHX daemenToB JI. .
MenneneeBa. CTpoeHure aTOMOB.
Xumnueckas cBsi3b. OKHCIHTEIbHO-BOCCTAHOBHTEIbHbIC PEAKLUH

[lepBbie MONBITKH KJIAaCCUPHUKAMN XUMUIECKUX dJIEeMEHTOB. [[oHsATHE O Tpynmax CXOIHBIX
3JI€MEHTOB (ILIEJIOYHBIE U IIETOYHO3EMEIbHBIE METAJLIbI, TAJIOT€HbI, THEPTHHIE Ta3bl.
DeMEeHTHI, KOTOpbIe 00pa3yroT aM(pOTEPHBIE OKCUIBI M THAPOKCHIBI.

[Tepuonnyeckuii 3akoH. [leproauueckas cucrema xumuueckuxsiaemenTo /1. . Menaeneena.
Bunpt Tabmuner «Ilepuonuueckas cucrema xumuieckux anemenToB /[ . U . MenaeneeBay .
[epuonapt u rpymms! . GU3MYECKUN CMBICI TOPSIIKOBOIO HOMEPa, HOMEPOB TEPU- 0J1a U TPYTIIIbI
3JEMEHTA .

Ctpoenne aromoB. CoctaB aToMHBIX sep. M30Tonbl. DnekTponbl. CTpoeHUE 37EKTPOHHBIX
0007104€eK aTOMOB TIEPBBIX 2(0) XUMHYECKHX JIEMEHTOB Meproguueckoii cucremsl J1. U.
MenneneeBa. XapakTepUCTHKa XUMHUUECKOTO JIEMEHTA 10 €r0 MOJO0KEHHUIO B IEPUOANIECKON
cucteme JI. 1. Meneneena.

3aKOHOMEPHOCTH U3MEHEHHS PAJIIyca aTOMOB XUMHUYECKHX 3JIe- MEHTOB, METAJUNTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IPYIIAMHU eproiaM. 3HAYEHUE NEPUOTUUECKOT0 3aKOHA U
NEPUOMYECKON CUCTEMBbI XMMHUYECKUX JIEMEHTOB JIJIsl pa3BUTHUS HAYyKHU U nipakTuku . J[. .
MenneneeB — y4E€HbII U TpaKJaHVH .

DNEeKTPOOTPULIATENFHOCTh XUMUUECKUX 3JIEMEHTOB. XHUMMYe- CKasi CBA3b (MOHHAs, KOBAJICHTHAs
HOJIIPHAs U KOBaJIEHTHAs Hero- JisipHast). Ctenenb okuciaeHus. OKUCIUTETbHO-BOCCTAHOBUTENbHbIE
peakiuu. [Ipouecchl okucnenus u BocctaHoBieHHs. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMHUYECKUI SKCTIEPUMEHT: U3yueHHe 00pa3LoB BELIECTB METall- JIOB U HEMETAJLIOB,;
B3aUMOJIEHCTBHE FMIPOKCUA IIMHKA C PACTBOPAMU KUCIIOT U 111€104€el; TPOBECHUE OIIBITOB,
HIUTIOCTPUPYIOIIHUXITPUMCPBI OKHCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaxunﬁ (FOpeHI/Ie,pGaKHI/II/I
pa3NoKeHHs, COETUHEHHUS).

I\/Iemnpegrv\eTHue CBA3N

Peanuzanus MeXIpeIMETHBIX CBsI3€d NMpU M3YyYEHUH XUMHHB 8§ KJacce OCYIIECTBISETCS
4€pe3 NCIOJIb30BAHUEC KaK O6HII/IX €CTCCTBCHHO-HAYy4YHBIX HOHS[TPIﬁ, TaK U HOHﬂTHﬁ, SABJIIOIIUXCA
CHCTEMHBIMH JUIS OT/ENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'0 LIUKJIA.

O6u1ue ecTecTBEHHO-HAYYHbIE OHATHS: HAyYHbIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH, aHAU3,
CHHTCE3, KHaCCI/I(i)I/IKaIII/IH, NEPpUOANYIHOCTD, Ha6J'IIOI[CHI/IC, OKCIICPUMCHT, MOACIUPOBAHUC,
U3MepEeHue, MOJIeIb, ABJICHUE.

dusuka: MaTepusi, aTOM, HJIEKTPOH, IPOTOH, HEUTPOH, NOH, U30TOI, PaIMOAKTUBHOCTH,
MOJIEKYJIa, HIEKTPHUECKUI 3apsi, BEMIECTBO, TENI0, 00bEM, arperaTHOe COCTOSTHUE BEIIECTBA,
ras, pu3nuecKue BeJINYMHBI, €TUHHUIIBI H3MEPEHHsI, KOCMOC, TUTaHeThl, 3B€3/1bl, CONHIIE.

buonorus: dorocuntes, apixanue, 6nocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpaITbl, TOPHBIE TOPO/IBI, OJE3HBIE UCKOTIAEMBbIE,
TOIUTMBO, BOJJHBIE PECYPCHI .

9 KNTACC

BemecTBo M XuMHYeCKas peakuus

[Tepnoanuecknii 3akoH. [lepuoanueckas cucrema xumudeckuxanementos J[. . Menneneesa.
CtpoeHune aToMOB. 3aKOHOMEPHOCTUB M3MEHEHUH CBOWCTB XUMHUYECKUX IEMEHTOB NEPBBIX TPEX
NEepPHO/IOB, Kallusl, KaJIbLUS U UX COSJMHEHUI B COOTBETCTBUU C TIOJI0KEHUEM 3JIEMEHTOB B
HEPHOINYECKOM CUCTEME U CTPOEHHEM HX aTOMOB.CTPOEHHUE BEIECTBA: BUBI XUMUYECKON CBA3N.
Tuns! kpucTamIUUeCKUX PemETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPHCTATMUECKOM
PELIETKH U BUAA XUMUYECKOU CBS3U.

Knaccugukaius 1 HOMEHKIaTypa HEOPraHUYECKHX BEIIECTB (MEXKIyHApOIHAs U



TpuBHajJbHas). XUMHYECKHE CBOWCTBA BEILECTB, OTHOCALINXCS K Pa3IMYHBIM KJlaccam
HEOPTraHMYECKUX COCTMHEHUH, TeHETHYECKas CBsI3b HEOPTaHUYECKUX BEIECTB.

Knaccudukanms XMMHYECKUX PEAKIIUIA [0 pa3IMYHbIM IPU3HAKAM (110 YUCITy ¥ COCTaBy
YYacCTBYIOIIUX B PEAKIMHU BEIIECTB, M0 TEIUIOBOMY () (EeKTy, IO U3MEHEHHUIO CTETICHEH
OKUCJICHUS XUMHYECKHUX JJIEMEHTOB, TI0 00PaTUMOCTH, 10 YYACTHIO KaTau3aTropa). IK30- U
SHJOTEPMUYECKHE PEAKLIUH, TEPMOXUMHUUECKUE YPABHEHHUS.

[lonsatne o ckopoctu xumudyeckod peakuuu. IlonsaTue 00 0OpaTHMBIX M HEOOPaTUMBIX
XUMHYECKUX peakuusx. [IoHATHEe O TOMOTeHHBIX M T'e€TEePOr€HHBIX peakuusix. [lonamue o
Xumuueckom pasrnogecuu. Paxmopul, 6IUAIOWUE HA CKOPOCMb XUMUYECKOU peaKyuu U
NOJIOMHCEHUE XUMUYECKO20 PABHOBECUsL.

MexaHu3M OKHCIUTENbHO-BOCCTAHOBUTEIBHBIX peaklnii (3JIEKTPOHHBIN OanaHc
OKHUCITUTEIILHO-BOCCTAHOBUTEILHON PEaKIUm).

Teopus >1eKTPOTUTHYECKOM AUCCONUMAUK. DIEKTPOIUTHI U HEANEKTPOIUTH. KaTHOHBI, aHHOHBI.
MexaHn3M AMCCOLMAIMH BENIECTB C PA3IMYHBIMK BHAMH XUMUUECKOU CBs3H. CTeneHb
aucconuanyu. CUiIbHbIE U CIa0ble 31EKTPOIUTHI.

Peaxuuu nonsoro ooMeHa. Y cioBusi npoTeKaHus peakuii HOHHOTO 0OMeHa, IOJIHbIE U
COKpallléHHbIE MOHHBIE YpaBHEHUs peakiuil. CBoicTBa KMCIIOT, OCHOBAaHUI U COJeii B CBETE
MPE/ICTaBIEHUNHO00 ANEKTPONIUTUIECKON quccoruauu. KauecTBeHHbIE peakiiy Ha UOHBI .
Ilonuamue o cuoponuse coneu .

XUMUYECKUH IKCIEPUMEHT: O3HAKOMIIEHUE C MOAETSMU KPUCTAITMUYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAIIJIOB MHEMETAIIOB (TpaduTa U aiMasa), CJI0KHBIX BEIECTB
(xJopuaa HaTpuUs); UCCIIEA0BAHIE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEakluy OT BO3JCHCTBUSL
Pa3IHYHBIX (HAKTOPOB; MCCIIEIOBAHKE IEKTPOIIPOBOTHOCTH PACTBOPOB BEILIECTB, Mpoliecca
JWCCOIMAINY KUCIIOT, IENI04el U cosiel (BO3MOKHO MCII0JIb30BaHUE BUIEOMATEPUAIIOB); IIPO-
BEJICHUE OITBITOB, MJUTIOCTPUPYIOIIUX MPH3HAKH MIPOTEKAHUS PEaKIMi HOHHOTO 0OMeHa
(oOpa3oBaHue 0casiKa, BbIICICHUE ra3a,00pa30BaHNe BOIBI); OMBITOB, HILTFOCTPUPYIOIINX
HpHMeEpbl OKUCITUTEIBHO -BOCCTAHOBUTENIBHBIX peakifii (ropeHue, peakliuu pa3iokKeHus,
COEJIMHEHHMs); PAacllO3HABAaHUE HEOPTAaHMYECKHX BELIECTB C OMOILBIO KAUeCTBEHHBIX PEAKIIUN Ha
WOHBI; pelIeHHe YKCIIePUMEHTANIbHBIX 33714 .

HemeTaJ/ibl 4 HX cOeTMHEHUS

OO6m1as xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepPHbIE CTENIEHH
okuciaeHus. CTpoenue U pu3nUecKue CBOMCTBA MPOCTHIX BEIIECTB — TaJOTeHOB. XUMHUYECKUE
CBOIfcTBa Ha puUMepe XJiopa (B3auMOoAeCcTBHE C MeTallJlaMH, HEMeTaJlJIaMU, IeJI04aMH ).
Xnoposogopoa. ConsiHast KHCIIOTa, XMMUYECKHE CBOWCTBA, NIOIy4eHNE, NpuMeHeHue. [lelicTBue
XJIOpa ¥ XJIOPOBOAOPO/JAa HA OPraHM3M YeNOBeKa. BakHeWlne XJIOpUAbl U MX HAaXO0XICHUEB
IIPUPOJIE .

O6m1as xapakrepuctuka 31eMeHToB VIA-rpymnmel. OcOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
CTEIICHH OKUCIICHHUSI.

Crpoenue u Gpusnueckue CBOUCTBA MPOCTHIX BEIIECTB — KHCIOPO/Ia U Cepbl. AJIOTPOITHbIE
MOM(UKALIUK KHCIOpO/ia U cepbl. XUMUUECKUe CBOHCTBA cepbl. CepoBOIOPOJ, CTPOEHHUE,
¢du3nueckue 1 xumuueckue cBoicTBa. OKCHIIBI cepbl KaK MPEeACTaBUTEIN KUCIOTHBIX OKCHIOB.
CepHas kucnora, puznueckie 1 XUMHUYECKHe CBOCTBA (00IIMe KaK MpeACcTaBUTeNs Kiacca
KHCIIOT U cnenuduueckue). XMMHUECKHE PEaKIiH, JekKallie B OCHOBE MPOMBIILIEHHOTO croco0a
MoJTydeHus cepHoM KUCIoThl. [Ipumenenne. Cosn cepHOM KHUCIOTHI, KAUECTBEHHAS PEAKIIHs Ha
cynbdar-uoH. HaxoxneHuecepsl 1 €€ coeIMHEHHU B pUpoJe . XMMUUECKOe 3arpsi3HeHHe
OKpY>KaIOILEH CpeIbl COEINHEHUSAMU Cepbl (KUCIOTHBIE 0K 11, 3arPsI3HEHUE BO3yXa U
BOJIOEMOB), CIIOCOOBI €T0 IPEIOTBPAILICHHS .

OO6m1as xapakTepucTuka >1eMeHToB VA-rpynnsl. OcOOeHHOCTHCTPOCHHS aTOMOB, XapaKTepHbIe
CTETIEHH OKUCIIEHUSI.

A30T, pacnipocTpaHeHue B pupo/ie, Gpu3ndeckrue u XuMH4Ieckre cBoicTBa. KpyroBopor azora B



npupojie . AMMUaK, ero pu3n4ecKren XMMUUECKUe CBOUCTBA, MoTyueHue u npumenenue. Conu
aMMOHWUS, UX (PU3MUYECKUE U XMMUUECKHE CBOUCTBA, MpUMeHeHHe. KauecTBeHHas peakiusi Ha HOHBI
aMMOHUS. A30THasl KUCIIOTa, e€ Moy4eHune, pu3nyecKkie 1 XUMIHYEeCKIe CBOMCTBa (00IHe Kak
Ipe/ICTaBUTENs Kilacca KUCIOT U crenuduyueckue. Vcrnonb3oBaHue HUTPATOB U COJICi aMMOHUS B
KauecTBE MUHEPAIbHBIX YA00peHHH. XUMHUYECKOE 3arpsi3HEHUE OKPY-KAIOIIeH Cpeibl
COETMHEHUSIMH a30Ta (KUCIOTHBIE T0K/IU, 3aTPSA3HEHNE BO3/yXa, TOUBHI U BOJOEMOB).

docdop, amtorponHeie Moaudukamun hochopa, hu3nUecKre U XuMUIeckre cBoiicTBa. OKCu
docthopa(V) u pocdopras kucinoTa, GU3NUECKHE U XUMUIECKHAE CBOMCTBA, TIOTyYCHHE.
Hcnonb3oBanue hocaroB B Ka4ueCTBE MUHEPAIBHBIX yIOOPEHUI.

OOmas xapakreprcTrka 31eMeHToB [VA-rpynmbl. OcoOeHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
CTETICH! OKUCIICHUS .

VYrnepon, aluioTponHbie MOAU(GUKALIUY, paclipoCcTpaHeHHe B pUpo/e, puznueckue u
XUMHYecKue cBoiicTBa. Ancopbuus. Kpyrosopot yriepona B npupozae. OKCubl yriepoaa, ux
bu3nyeckue 1 XUMUYECKUE CBOICTBA, IeWCTBHE HA )KHUBbIE OPTraHU3MbI, TOJTY4YEHHE U
NpUMEHEHUE. DKOJIOTHYECKUE TIPOOIEMBI, CBSI3aHHbIE ¢ okcuoM yriepona(IV); rumoresa
rJ100aTBHOTO MOTEIICHUST KJIMMAaTa; MapHUKOBbIA 3pdexT. YronpHas KUciIoTa u e€ colu, ux
du3HIecKre U XUMIUYECKUE CBOMCTBA, OyYCHUE U TpUMeHeHne. KauecTBeHHAs peakiys Ha
KapOoHaT-uoHbl. Vcronb3oBanue kapOOHATOB B OBITY, METUIIMHE, POMBIIIIIEHHOCTH U CETbCKOM
XO35UCTBE.

[lepBoHavabHBIC TMOHATHS OO0 OPraHWYECKUX BEIIECTBAX KaKO COCIMHEHUSX YIiIepoja
(MeraH, 9TaH, STWJIEH, alleTUJICH, TaHOJ, NIMIEPHUH, YKCyCHas Kuciorta). Mx cocmas u
xumuyeckoe cmpoenue. IloHsTHE O OHMOJOTMYECKM BAXKHBIX BEINECTBAX: JXXUpPaX, OEJKax,
YIJIEBOJAX — U UX POJIM B KU3HU 4elloBeKA. Mamepuanbhoe eOuHcmeo opeanuyeckKux u
Heop2aHUu4ecKux coeoOuHeHul.

Kpemuuii, ero ¢usnueckne W XMUMHUYECKHE CBOWCTBA, TONydeHHen npuMmeHenue. CoenHeHus
KpemMHus B mpupone. O6mme mpectaBieHus o0 okcuae kpemHuA(IV) u KpeMHHEBON KHCIOTE.
CwinkaTpl, WX WCHOJNb30BaHHE B OBITY, MEIMIMHE, TPOMBIIUICHHOCTH. BajcHetiuue
cmpoumesibHble MAMepuaibl: Kepamukd, CHMeKlo, yemeHm, OemoH, dHcene300emoH.
Ilpobnemvr  b6ezonacnozco UCNONIL308AHUSL  CIMPOUMENIbHBIX — MAMEPUAIos 8
NOBCEOHEBHOU HCUSHU.

XUMUYECKUH IKCIEPUMEHT: U3yueHue 00pas3Ii0B HEOPraHMUECKUX BELIECTB, CBOMCTB CONSHON
KUCIIOTHI; TPOBEJICHUE KaUeCTBEHHBIX PEaKIIHi Ha XJIOPHI-MOHBI H HAOI0IeHHE MPU3HAKOB X
MIPOTEKAHUS; OTIBITHI, OTPAKAMOIINE (PU3HUECKUE U XUMHUECKHAE CBOHCTBA TaJIOTEHOB H UX
COeMHEHUH (BO3MOYKHO MCIIOIb30BaHUEBHICOMATEPHUAIIOB); 03HAKOMIICHHE C 00pa3liaMu
XJIOPHUJIOB (TAJIOTEHUIOB); 03HAKOMIIEHHE C 00pa3liaMu Cephl U €€ COSTMHEHUSIMHU (BO3- MOYKHO
UCTIONIb30BaHUE BUICOMATEPHATIOB); HAOIIOIEHHE Mpollecca OOyTIIMBAHUS caxapa Mo AeHcTBHEM
KOHIICHTPUPOBAHHOW CEPHON KUCIIOTHI, U3YyUYEHHE XMMHUUECKUX CBOMCTB pa30aBiIeHHOMN cepHOi
KHCIIOTHI, TPOBEJICHUE KaUeCTBEHHOW peaKIiK Ha CyIb(aT-noH HHAOII0IEHUE MTPU3HAKa e€
MIPOTEKAHUS; O3HAKOMJIEHUE ¢ GU3NYECKUMU CBOMCTBaMU a30Ta, (hocdopa U UX COeTMHEHU I
(BO3MOKHOUCIIOJIL30BaHKE BUIEOMATEPUAIIOB), 00pa3aMu a30THBIX U (pochopHBIX y100peHHUI;
MoJTy4eHue, COOMpaHue, paclio3HaBaHNE U U3YUYEHUE CBOWCTB aMMHAaKa; MPOBEICHIE
Ka4ueCTBEHHBIX PEaKIMil Ha HOHAMMOHHUS U (pochaT-uOH U U3yUEHHE MPU3HAKOB UX MMPOTEKAHUS,
B3aMMO/ICHCTBHE KOHIIEHTPHUPOBAHHOM a30THOM KHUCIOTHI C MEIbIO(BO3MOKHO HCTIONH30BAHUE
BHUJICOMATEPHAJIOB); U3YUYEHUE MOJIENIel KPUCTAITMYECKIX PEHIETOK anmasa, rpaduTa,
¢byiepeHa; 03HaKOMIJIEHHE C TIPOIIECCOM aICOPOIIMHU PACTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM
YIIIEM B YCTPOWCTBOM MPOTHBOTA3a; MONy4YeHHe, COOMpaHKe, paclio3HaBaHHE M N3YYEHUE CBOICTB
YTIIEKUCIIOTO Ta3a; MPOBEICHIE KaueCTBEHHBIX peaKIfii Ha KapOoHAT- U CUIIMKAT-UOHBIN
W3Yy4YCeHHE MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJICHHE C IPOAYKIIMEH CUITMKATHON
MIPOMBIIIIJICHHOCTH; PEIICHNE SKCIIEPUMEHTAIIBHBIX 33]1a4 10 TeMe «BakHeHITne HeMeTalTbl U
WX COSMHCHUSD).



MeTanabl 4 UX COeTHHEHHS

OO01mas xapakTepucTHKa XUMHUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUH HX MOJIOKCHHUS
B IIEPHOJUYECKOM cucTeMe XuMU4eckux aneMeHToB /1. 1. MenzaeneeBa u CTpoeHUsI aTOMOB.
CrpoennemerainioB. MeTtajmnyeckas CB3b U METALINYECKAss KPUCTAIINYECKAs PELIETKA.
DNEeKTPOXUMHUYECKU psiJl HAPSHKEHUH MeTasioB. Ou3nueckue 1 XMMUYECKHE CBOMCTBA METAJLIOB.
O6mue crocoOsl momy4yeHus MeTaioB. [IoHATHE 0 KOPPO3UU METAJIIOB, OCHOBHBIE CIIOCOOBI
3aIIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YyTYH, JIOPATIOMUHHUN, OpOH3a) U UX TPHUMEHEHHE B
OBITY U TIPOMBIIUICHHOCTH.

[I{esrouHbIE METAIIBL: TOJIOKEHHUE B IEPUOIUYECKON CUCTEME XUMUYECKUX 31eMeHToB /[. 1.
MeHneneeBa; CTpOEHHE X aTOMOB; HaX0XA€HUE B pupoje. Du3ndeckne 1 XuMHUYECKHE CBOMCTBA
(na mpumepe HaTpus U Kanus). OKCUABI U TUAPOKCU/IBI HATPHS U Kanust. [[pumMeneHue menouHbIx
METAJUIOB U UX COCTUHECHHUM.

[[{erouHO3€eMENbHBIE METAILIBI MATHUH U KaJIbLUI: I0JI0KEHUE BIEPUOANYECKOM CUCTEME
XUMHUUecKux 31neMeHToB [l. . MenneneeBa; cTpoeHHe UX aTOMOB; HaX0KJCHUE B IPUPOJIE.
®dusnyeckre 1 XMMUYECKHE CBOMCTBA MarHus U Kaiblius. BaxkHelinye coelMHEHUs Kalblus
(oxcum, TUIAPOKCH, coIH). JKECTKOCTH BOIBI U CIOCOOBI €€ yCTpaHEHHSI.

ANIOMUHMIA: TIOJI0)KEHHUE B IEPUOTUUECKON cUCTEME XUuMHUYecKkuX 31eMeHToB [I. Y. Menneneesa;
CTPOEHHE aTOMa; HaXO0XkieHHe Bupupoae. Pu3nyeckue 1 XMMUUECKUE CBOWCTBA AIFOMUHHUS.
AmdoTepHbIe CBOICTBA OKCHUAA U TUAPOKCHIA ATTFOMUHHS.

XKene3o: nonoxeHue B IEPUOANIECKON CHCTEME XUMUYECKUX deMeHToB 1. 1. Menneneesa;
CTPOCHHUE aTOMA; HAXOXkIeHHE B pupoie. Du3nueckue 1 XMMUIECKUE CBOICTBA sxene3a. OKCHIB,
ruapokcusiu conu xene3a(1l) uxenesa(Ill), ux cocras, cBoiiCTBa U OTyUEHHE.

XMMHUYECKHI SKCTIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3liaMy METAJUIOB ¥ CIUIABOB, MX (DU3UUCCKUMHU
CBOMCTBAMH; U3yUYEHHE PE3yJIbTATOB KOPPO3UN METAIIIOB (BOZMOXKHO HCIIOJIH30BAHHUE
BUJIeOMaTepHalioB), 0COOCHHOCTEN B3aUMOICHCTBHUS OKCH/JIA KAJIbLIMSI U HATPUSIC BOJIOM
(BO3MOHO HCIIOJIB30BAHUE BUICOMATEPUAIIOB); UCCIIECOBAHNE CBOMCTB KECTKOM BOJIBI;
npolecca ropeHus Kenes3a B KHCIo- pojie (BO3MOKHO HCIIOIb30BaHUE BHIEOMATEPUAIIOB);
MPU3HAKOB MPOTEKAHUS KaUeCTBEHHBIX PEAKIIUi HA NOHBI (MAarHUsI, KaIbIIHs, ATFOMUHUS,
uunka, sxenesa(ll) u sxenesa(Ill), menu(Il)); Habmar0aeHIE U OMKCAaHKE TIPOIIECCOB
OKpalllMBaHUs TJIaMEHU HOHAMU Ha-TPUSI, KK U KAIBIHS (BO3MOXHO UCTIOJIb30BAaHUE
BHJICOMATEPHAIIOB); MCCIIEA0BaHNE aM(DOTEPHBIX CBOMCTB TUIPOKCHU/IA ATTFIOMUHUS M THIPOKCHIA
[IUHKA; PEIIeHUE HKCIEPUMEHTAIBHBIX 3a/1au 110 TeMe « BaskHel1ie MeTalljibl ¥ UX COCTUHEHUSD .

XuMus U OKpY:KaIas cpeaa

HoBele MaTepuaiisl ¥ TeXHOJIOTMY. BelecTBa 1 MaTepuaibl B IOBCEHEBHOM XKU3HH YEJIOBEKA.
Xumus u 3710poBbe. be3onacHoe ncnonp30BaHne BELIECTB U XUMUUECKUX peakiuii B ObITy. [lepBas
10~ MOIIBb IPH XUMUYECKUX 0’KOTaX U OTpaBieHUAX. OCHOBBI 3KOJIOTH- YECKOW TPAMOTHOCTH.
XuMmHdeckoe 3arps3HeHne oKpykarouieicpes! (mpeaenabHas J0MyCTUMAas KOHIIEHTPALUs BEIeCTB
— IIAK). Ponb xumuu B pelieH|H 3K0JI0THYECKUX MTPOOIIEM.

[TpupoaHbIe UCTOYHUKH YTIEBOAOPOIOB (YIroJib, IPUPOIHBIH Ta3,HePTh), MPOTYKTHI HX
nepepadoTKU, UX POJIb B OBITY U IPOMBIIIIICHHOCTH .

XUMHYECKUH SKCIEPUMEHT: U3ydeHne o0pa3I[0B MaTepHalioB (CTEKJIO, CIIJIaBbl METAIJIOB,
MOJINMEPHbIE MaTepUabl).

Me:xknpeamerHble CBA3H

Peanmzanus MeXIpeAMETHBIX CBS3EH NPU U3yYSHHH XUMHUHU BY KJIaCCe OCYIICCTBIISICTCS
Yyepe3 UCIO0JIb30BaHNe KaK OOLINX €CTECTBEHHO-HAYUYHBIX OHSTHH, TaK U TIOHATHH, SABJISIOMINXCS
CUCTEMHBIMU IS OT/IEJIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmume ecTecTBEHHO-HAay4YHbIe MOHATHS: Hay4YHBIN (DaKT, TUIOTE3a, 3aKOH, TEOpHs, aHAJIU3,
CHHTE3, KJIacCu(pUKaLUs, IEPUOAUIHOCTb, HAOIIOICHHE, SKCIIEPUMEHT, MOJIETIUPOBAHNE,
U3MEpEHUE,MOIeNb, SIBJICHUE, MMapHUKOBBIN dPdeKT, TexHomorus, marepransl. Ousuka: MaTepus,



aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH, U30TOI, PAANOAKTUBHOCTh, MOJICKYJIA, SNEKTPHYECKUI
3apsil, TPOBOJHUKH, TIOTYIPOBOAHHUKY, THUAICKTPUKH, (POTOIIEMEHT, MHANKATOP,BELIECCTBO, TEIO,
00BEM, arperaTHOe COCTOSHME BEIIECTBA, Ia3, PaCTBOP, PACTBOPUMOCTb, KPHCTAJUTHYECKas
peméTKa, CIuaBbl, QM3NYECKHE BEIWYUHBI, CAMHUIBI U3MEPEHHS, KOCMHYECKOE MPOCTPAHCTBO,
IIaHeThl, 3BE3/161, CoHIe.

Buonorus: ¢porocuntes, npixanue, Ouochepa, IKOCUCTEMa, MUHEPAIbHbIE YA00pEHHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIC BEIIECTBA .

Ieorpadus: armocdepa, ruapochepa, MUHEPATbI, TOPHBIE TOPOABI, OJIE3HbIE HCKOTIAEMBIE,
TOILIMBO, BOJHBIC PECYPCHI.



I'pynna 1 (8A)

KanennapHo-reMaTudeckoe IJIaHUPOBAHUE M0 XUMHU
2 yaca, 68 yacos

No Paznen. Tema ypoka Kon-Bo | Jlata Hcnonvzosanue
9acoB | IPOBEICHUS yughposon nabopamopuu
«Touka pocma
Tema 1. Xumuss — BaxkHasi 00J1aCTh
€CTeCTBO3HAHUSI W  MPAKTHYECKOI
aesaTeJbHOCTH YeaoBeka (5 1)
1 [Tpeamet xumuu Ponb Xumuu B KU3HU 1 02.09.2024
4esoBeKa. XMMHUs B CUCTEME HayK. MeTobl
MO3HAHUS B XUMHUH.
2 3HaKOMCTBO C IpaBUJIaMU 0€30IIaCHOCTUH 1 02.09.2024 Ludposast 1aGoparopus
npuéMamu paboThl B XUMHYECKOM RELEON
nabopatopun. [Ipaktiyeckas padora: N
Ne 1. TIpaBuna paboTbI B 1a00paTOpU UIIPUEMBI I(':[H(prBOH AT TEMHCPATY P
nupToBka CBeua.
oOparieHus ¢ 1ab0paTopHbIM 000PYI0BAaHHEM
3 Tena u BewmecTBa 1 09.09.2024
4 du3nyecKue CBOMCTBA BEIIECTB. ATpEeraTHoOe 1 09.09.2024
COCTOSIHUE BEIECTB .
5 Yucrele BemecTBa 1 cMecH. CItocoOb! 1 16.09.2024 [udposas nabopatopus
paznenenus cmece. IIpakTuyeckas RELEON
pabotaNe 2. Pa3nenenue cmeceii (Ha mpumepe
OYHMCTKH MTOBAPEHHOM COJIH)
Tema 2. BemecTBa
U XHMHYECKHE peaKkInu
(15u)+1 4
6 ATOMBI ¥ MOJIEKYJIbI. XUMHYECKHE 3JICMEHTHI 1 16.09.2024
7 3HaKH (CUMBOJIbI) XUMUYECKHUX 3JIEMEHTOB 1 23.09.2024
8 [IpocThie U CIOXHBIE BEIIECTBA. 1 23.09.2024
ATOMHO-MOIIEKYJISIPHOE YUEHHE.
9 Xumudeckas Gpopmyna. BaneHTHOCTh aTOMOB 1 30.09.2024
XHMHUYECKHX DJICMEHTOB
10-11 | 3axoH MOCTOSIHCTBA COCTaBa BEIIIECTB. 2 30.09.2024
OtHocuTenbHAs aTOMHAs Macca. 07.10.2024
OtHOCHTENIbHAS MOJICKYJISIpHAs Macca .
12 MaccoBast 7011 XUMHUECKOT'0 DJIEMEHTA B 1 07.10.2024
COCIMHECHHUH
13 du3nyeckre 1 XUMUYECKHE SIBICHUS 1 14.10.2024
14 Xumnueckas peakuus. [IpusHaku 1 14.10.2024
Y YCTIOBUSI MMPOTEKAHUSI XUMUYIECKUX PeaKIuii
15 XUMHYECKUE YPABHEHUS 1 21.10.2024
16 Tunsl xumnueckux peakiui. Peakuus 1 21.10.2024
COCJTMHEHHS
17 Peakuus paznoxeHus 1 11.112024
18 Peakiug 3amenienus 1 11.11.2024
19 Peakmus ooMena 1 18.11.2024
20 3aKOH COXpaHeHHs Macchl BeuecTs. M. B. 1 18.11.2024 BECHl TEXHOXMMHUYECKHE UITH
JIOMOHOCOB — yU€HBIN- SHUUKIIONE/UCT. 3IIEKTPOHHBIE; CBEYa; KOIba
IUIOCKO0HHAs 250 MiT;
JIOKKA JUTS CYKATaAHHS
BEIIIECTB
21 Kontposnpnas padora Ne 1 1 25.11.2024




Tema 3. Bo3ayx. Kucaopona.
Oxcuanl

(59)

22

Bo3mxyx — cMech razoB. CocTaB Bo3myxa
Kucnopos — anemMeHT u mpocToe BEeuecTBo.
O30H — aoTponHas MOAUBHUKAIINS
KHCJIOpOJIa

25.11.2024

23

Haxoxenue kucaopoaas npupoae,
(Gu3ndeckre 1 XUMHYECKUE CBOMCTBA (peakiuuu
okwucienusi, ropenue. [lonsitue 00 okcuaax

02.12.2024

24

Crnoco0bl moTy4YeHus KUCIopo/ia B
71a00paToOpUH ¥ MPOMBIILIEHHOCTH.
[Ipumenenue kucnopona. [Ipakruueckas
pabota
Ne 3. Tonydenue u cobupanue KUCIoposa,
H3YUYEHHUE €TI0 CBOKCTB.

02.12.2024

25

TerutoBoii a3 dexT XuMUUeCcKoil peaxiuy,
MOHATHE O TEPMOXUMHYECKOM YPaBHEHUH,
9K30- ¥ SHAOTEPMHYECKUXPEAKIHAX

09.12.2024

26

TomnuBo (yroiab U MeTaH). 3arpsi3HeHUE
BO31yXa, CIIOCOOBI €T0 MPeOTBPAICHHS.
VYcunenue mapHUKOBOTO 3G deKTa, paspymeHne
030HOBOTO CJIOS .

09.12.2024

Tema 4. Bogopoa. CocTaB KHCJIOT U coJieil
(54)

27

BOILOpOI[ — 9JICMCHT U IIPOCTOC BCHICCTBO

16.12.2024

28

Haxosxnenue B mpupoe, pusndeckue u
XUMHUYECKHE CBOICTBA (Ha puMepe
B3aHMOJICHCTBUS C HEMETAJIa-MU U OKCHJaMHU
METaJUIOB

16.12.2024

29

[Tpumenenue, crocoOb!I MOTy4YEHUS BOJOPOA.
[TpakTudeckas padota Ne 4. [Tonydenue u
coOupaHue BOJI0POJIa,3yueHUe ero CBOUCTB

23.12.2024

30-31

CocTaB KHCIOT U COoNeH

23.12.2024

SIHBAPh

Tema 5. KosinyecTBeHHbIC OTHOLLICHUSA B
XUMHUHU
(49)

32

KonnuectBo BemectBa. Mo, MosisipHas Macca

33

3axoH ABorapo. MossipHblil 00bEM Ta30B .

-

34-35

PacuéTel 0 XUMHYECKUM YPaBHCHUSAM.

Tema 6. Bona. PacTBopbl. Ilonsitue 00
ocuoBaunusx (54)

36

du3ndyecKkre CBOMCTBA BOJBI. AHAIN3 U
CHUHTE3 — METO/Ibl U3yUEHHS COCTABA BOJBI.

37

XUMHYECKHE CBOMCTBA BOMABI (pCaKL[I/II/I C
MeTaJlJlaMH, OKCHJaAMHMCTAJIZIOB U HCMETAJIJIOB

38

CocraB ocHoBanui. [ToHsTHE 00 MHAMKATOpAX

[Mudposas naboparopus
RELEON
Hudposoii pH. mrarus ¢
32KUMOM; TISITh XUMUYECKHX




CTaKaHOB (25 mi);

IPOMBIBAJIKA
39 Bona kak pactBopuTeb. PacTBOpHI. puéop UL OIBITOB c
PacTBOpHMOCTB BEIIIECTB B BOJIE. )
IIpakTHueckas padora: SICKTPHICCKUM TOKOM,
Ne 5. TlpuroroBnenue pacTBOPOB € MCTOYHHK MOCTOSHHOTO TOKA.
onpeeIEHHON MacCOBOM JJ0JIEH PaCTBOPEHHOTO npoOUpKH — 2 WIT.
BEIIECTRA. MIPOHYMEPOBAHHEIC,
JY4YHHKA; CIHUPTOBKA;
npoOKH — 2 IIT, MUHIIET
40 Posb pacTBOpOB B IpUpOJE U B )KU3HU
yesnoBeka. KpyroBopoT BoJbI B Ipupo/Ie.
3arpsi3HeHHe MPUPOIHBIX BoJ. OxpaHa u
OYHCTKA MPUPOJTHBIX BOI.
Tema 7. OcHOBHBbIE KJIACCHI
HEOPTraHUYECKUX COeTUHEHH
(119)+ 14
41 Knaccupukanust HEOpraHMYECKUX COCTMHCHHUH.
42-43 | Okcupl: cocTaB, Kiaaccudukanus (OCHOBHBIE,
KUCIIOTHBIE, aM(OTEPHBIE,HECOIC00pa3yIOIIHe),
HOMEHKJIaTypa (MEXIyHapoaHas U
TpUBUAIIbHAS).
[Tosrydyenue u XMMUYECKUE CBOMCTBA
KUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCUJIOB.
44-45 | OcHOBaHU: COCTaB, Kiaccudukanus, udposas maboparopust
HOMEHKJIaTypa (MEeXTyHapoIHast U RELEON
TpUBHANbHAS), GU3UIECKUE U XUMUYECKHE Hudposoii pH. mratus ¢
CBOWCTBA, CTIOCOOBI TTIOTYUSHUS 32KUMOM; TISITh XUMHUYECKHIX
CTaKaHoB (25 mn);
TPOMBIBAJIKA
46-47 | Kucnotsl: coctaB, Ki1accupuKaius,
HOMEHKJIATypa, GU3HICCKIEe W XUMHICCKUE
CBOICTBA, CIIOCOOBI TIOTyYEHHUS.
Psin akTHBHOCTH METAILIOB
48-49 | Comu (cpeaH¥e): HOMEHKIIATYPA,
CTOCOOBI TOMYYEHH S, B3aUMO/ICHCTBIE
CoJIeli ¢ MeTaIaMH, KHCIOTaMHU,
IIeNI0YaMU ¥ COTISIMH
50 I'eHeTnueckas CBSA3b MKy KJlacCaMU
HEOPTraHUYECKUX COCMHEHUI
51 IIpakTuueckast padora: udposas naGoparopus
No 6. Pemienue sxcriepuMeHTaNbHBIX 33129 TI0 RELEON
TeMe «OCH?BHBIC KJTaCChl HEOPTraHNYECKUX Ludposoii pH. mrarus c
COCAUHCHNN 32KAMOM; TISITh XUMUYIECKHIX
CTaKaHOB (25 mi);
MTPOMBIBAJIKA.
52 Konrponraasg pabora Ne 2

Tema 8. [lepuoauveckuii 3aK0H 1
NepHoANYecKasi CHCTEMa XMMHYEeCKHX
3nemeHTOB /. U. MenaeneeBa. Ctpoenue
atoma (7 1)




53

HepBLIC IIOIIBITKH Knaccn(bmcaumn XUMHYCCKHX
sneMeHToB. IloHsaTne o rpymnmnax CXOaAHbIX
9JICMCHTOB (IJ_IGJIO‘-IHBIG H MCJI0YHO3CMCIIbHBIC
MCTaJJIBL,I'aJIOI'CHBI, MTHEPTHLIC Fa3BI) .

54

DIeMeHTHI, KOTOpBIe 00pa3yroT aM(oTepHbIe
OKCH/Ibl ¥ THAPOKCH/II

55

[lepunognueckuii 3aK0H ¥ NEPUOJUYECKAS
cucremMa XuMuuyeckux snnementos /. U.
Menpaeneesa. Ilepropl, rpyImIsl, HOATPYIIILL.
Du3nyecKuil CMBICI NMOPAIKOBOIO HOMEpa
JIEMEHTAa, HOME- POB IIEPUO/IA U TPYIIIBL.

56

Crpoenue atromoB. CocTaB aTOMHBIX SZED.
H3otomnel

S7

OnekTpoHbl. CTpOEHUE AIEKTPOHHBIX 000JI0YEeK
aToMoB NepBbIX20 XUMHYECKUX AIIEMEHTOB
nepuoauyeckoi cucremsl J. 1. Menneneesa

58

XapakTepucTUKa XUMUYECKOT0 3JIEMEHTA 110
€ro MOJIOKECHUIO B IEPUOINUECKON crcteMe /.
. MenneneeBa

59

3HauyeHHE EPUOIMYECKOT0 3aKOHA

U TIEPUOJMYUECKON CUCTEMbl XUMHUUECKUX
3JIEMEHTOB JUISl pa3BUTHS HAYKHU U NPAKTUKH. [l
N. MenpaeneeB — y4€HbIid, IEAArOT U
TPaKJIAHUH.

Tema 9. XuMnueckas cBA3b.

OKHCIUTEILHO-BOCCTAHOBUTEILHBIE
peaKiuu

(81)

60

9J'IeKTpOOTpI/II_IaTeJ'II:HOCTB ATOMOB XUMHYCCKUX
3JICMCHTOB

61

HonHasg xuMuyeckas CBI3b

[Mudposas naboparopus
RELEON
Hudposoii gatuuk
TEMIIepaTypbl TUIATHHOBBIN;
JaTYUK TeMIIEPaTyphbl
TEPMOIIAPHBIN

62

KOB&HGHTHO'HOJ’IHPH&H CBA3b

[Mudposas naboparopus
RELEON
Hudposoii gatuuk
TEMIIepaTypPhl TUIATHHOBBI;
JaTYUK TeMIEpaTyphl
TEPMOIIAPHBIN

63

KoBanenTHo- HCIOJISIPHAA CBA3b

64-65

CreneHp OKUCICHUS

N

66-67

OKHCIHATENBHO-BOCCTAHOBUTEIHHBIE
peakuuu (OBP). [Ipoueccsl okucnenusu
BoccTaHOBNIEHUA. OKHCITUTENN U
BOCCTAHOBHTEJIH.

68

KonrtposbHas padora Ne 3




I'pynna Nel (9A, B)

Kaneﬂnapﬂo-TeMaTuquKoe INJTAaHHPOBAHUE IO XUMHH

2 yaca 68 yacos

No Tema pazzaena u ypoka Kou-Bo Hara Hcnonvzosanue
4acoB IIPOBEJCHUS | yugposoi
aabopamopuu
«Touka pocma
IToBTOpEHUE M yriyOJjieHue 3HAHU I
OCHOBHBIX pa3leJIoBKypca 8 kiiacca
5u)+1y
1 [lepuoanueckuii 3akoH. [lepuoanueckas 1 03.09.2024
cucTeMa XuMu4Ieckux snemeHToB 1. U.
Menneneesa. CTpoeHue aTOMOB

2 3aKOHOMEPHOCTH B MI3MEHEHHUHU CBOICTB 1 03.09.2024
XUMHYECKUX JJIEMEHTOB MEPBBIX TPEX
MIEPUOJIOB, Kallusl, KaIbIUsI U UX
COCTMHEHHUI B COOTBETCTBUH C TTOJIOKECHHEM
9JIEMEHTOB B TIEPUOJMYCCKON CHCTEME H
CTPOCHUEM HX aTOMOB

3 Krnaccuduxkanus u HoMeHKIaTypa 1 10.09.2024
HEOPraHMYCCKUX BEIIECTB (MEKTyHAPOIHAS
Y TPUBHAJIbHAS)

4 XHUMHUYCCKHE CBOICTBA BEIIIECTB, 1 10.09.2024
OTHOCSIINXCS K Pa3IMYHBIM KJlaccam
HEOPraHMYCCKUX COCAMHECHMM, UX
TEHETUYECKAas CBSI3b HEOPraHUYECKUX
BEIIECTB

5 CtpoeHue BelecTBa: BUIbI XUMHUUYECKOU 1 17.09.2024 [Tudposas
CBs3U. THITBI KPUCTATHISCKUX PEIIETOK, nabopaTopus
3aBUCHMOCTb CBOMCTB BEILIECTBA OT THUIA RELEON
KPHCTAUIMIECKOM PEIIETKH . Hudposoii naTunk

TeMIIepaTyphl MJIATUHOBBIN

6 KonTponpHas paboraNel 1 17.09.2024

Tema 1. OcHOBHBbIE 3aKOHOMEPHOCTH
XHMHYECKUX peaKkiuid
(49)
7 Knaccuduxanus XuMrUueckux peakiui mo 1 24.09.2024
Pa3TMYHBIM MIPU3HAKAM.

8 [ToHsiTHE O CKOPOCTH XUMHUYECKON peakuuu. | 1 24.09.2024 [Mudposas
[ToHsITHE O TOMOTEHHBIX U TETEPOTCHHBIX nabopaTtopus
peaKIusIX . RELEON

Hudpooit naTank
TEMIIepaTypPhl IJIATHHOBBIN

9 [TonsiTHE O XUMUYECKOM PaBHOBECHH. 1 01.10.2024 [Tudposas
®DaxTOopBI, BIUSIONIAE HA CKOPOCTh nabopaTtopus
XMMHUYECKOW PEaKIMy 1 MOJ0KEHUE RELEON
XUMHYECKOTO PABHOBECH . Hudposoit naTunk

TEMIIepaTyphl MIATHHOBBIN

10 Mexanuzm 1 01.10.2024

OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaxiuii (3MEKTPOHHBIN OanaHC
OKHCIIUTENIbHO-BOCCTAHOBUTEb- HOM




pEaKLUm).

Tema 2. DjaekTpoauTHYECKAS
aucconuanus. XuMuyeckne peakunu
B pacTBOpax

(89

11- | Teopwust 31EKTPOIUTHUECKON TUCCOLHALIIH. 08.10.2024 [udposas

12 DIEKTPOIUTHI U HEATIEKTPOIUTHL. KaTHOHBI, nabopaTopus
aHMOHBL. MeXaHMU3M TMCCOLU-ALNU BEIIECTB RELEON
C pa3IMYHBIMU BUIAMHU XUMUYECKOM CBSI3U. [Mudposoit gaTuuk
Crenens quccouuaruu. CUiibHbIE U clla0ble AJIEKTPOIPOBOJAHOCTH
AIIEKTPOJIUTHI

13- | Peakuun nomnoro oGmena, yCIIOBUS UX 15.10.2024 Lundposas

14 npotekanus. IoHHbIe ypaBHEHHUSI peaKiuil. naboparopust

RELEON
udposoii garunk
ANEKTPOIIPOBOTHOCTH

15- | XumMudeckne CBOMCTBA KMCIOT, OCHOBAHHMH 22.10.2024

16 U COJICH B CBETE MPEJICTABICHUI 00
ANEKTPOIUTHYECKON IUCCOLUALIUH

17 [TonsiTre 0 ruapoaM3€E CONEH. 05.11.2024

18 [IpakTuueckas pabora Ne 1 Pemenue 05.11.2024 Ludposas
9KCIIEPUMEHTANBHBIX 3a7a4 10 TeMe nabopaTopus

RELEON
Hudposoii qaTunk
JIEKTPONIPOBOJHOCTH
Tema 3. O0masi XapaKTepuCTHKA
XUMHUYecKHX 3jieMeHTOB VIIA-rpynnsl.
T'ajorenni (4 4)

19 OO0mmast XapaKTepUCTHKA TAIOTCHOB . 12.11.2024
Oco0eHHOCTH CTPOEHUsI aTOMOB 3THX
HIIEMEHTOB, XapaKTEPHBIE ISl HUX CTETICHH
okuciaeHus. CTpoenue u puznyecKue
CBOWCTBA MPOCTHIX BELIECTB — TaJIOTEHOB

20 XMMHUYECKHE CBOWCTBA HAa TPUMEPE XJIOPA 12.11.2024
(B3aMMOJIEIICTBHE C METAJIAMH,

HEeMeTaJlaMH, IeJI049aMu). XJIO0POBOAOPO/I.
ConsiHast KHCIIOTa, XUMHYECKHE CBOICTBA,
H0JIy4eHHe, TPUMEHEHHE.

21 ®dusnonornYecKoe eMCTBIE XJI0pa U 19.11.2024 Hudposas
XJIOPOBOJIOPO/Ia HA OPTaHU3M YeJIoBeKa. naboparopus
Baxueimme XJI0puIbl M UX HAXOXKICHHUE B RELEON
HpHPOJIE .

22 IIpakTrueckas pabora: 19.11.2024 [Tudposas
Ne 2. Tloy4eHune CoNsTHOM KUCIIOTHI, nabopaTopus
U3y4eHHE €€ CBONCTB RELEON
Tema 4. O01masi XapaKTepUCTHKA
XHMHYECKHX 3jieMeH- TOB VIA-rpynnbl.

Cepa u eé coemnnenus (5 q)
23 OO6m1as XapakTepUCTUKA 3JIEMEHTOB 26.11.2024

VIA-rpynnsl. OcCOO€HHOCTH CTPOEHUS
aTOMOB 3THX JIEMEHTOB, XapaKTEPHbIE AT
HHX CTENEHH OKUCIECHUS




24

Crpoenuen (pu3nvecKue CBOMCTBA
IPOCTBIX BEUIECTB — KHUCIOPO/Ia U CEPHL.

AnoTporiHbie MOAU(PUKAIIMK KUCIIOPOAa U
cepbl. XUMUYECKUE CBOUCTBA CEPHI.

CepoBonioponi, cTpoeHue, GU3MIECKUe U
XUMHYECKUe CBOWCTBA. OKCHIBI CEPhI KaK
MpCACTABUTCIIA KMCJIOTHBIX OKCHUIOB

26.11.2024

25

CepHas kuciora, puznueckue

U XUMHYECKHE CBOICTBA (00IIMe Kak
MPE/ICTABUTEIIS KIacca KUCIIOT U
crienuguuecKue), MPUMEHEHNE

03.12.2024

Hudporas

naboparopus

RELEON
Hudposoii garunk
JIEKTPONIPOBOTHOCTH

26

XUMHUYECKUE PEAKLIUH, JIEKALLNE B
OCHOBE IPOMBIILIEHHOTO CII0c00a
MOJTy4€eHUsI CEpHOM KUCoThl. Conn
CEpHOM KUCIIOTHL

03.12.2024

27

Haxosxenue cepbl U €€ coeAMHEHUN

B IIpupojie. XMMUYIECKOE 3arpsi3HEHUE
OKpPY>KaroIlel cpeibl COSIMHEHUSIMU CEPBI
(KMCTIOTHBIE JOK[IH, 3arpsA3HEHUEBO3/IyXa U
BOJIOEMOB), CITOCOOBI €0 MPEAOTBPAIICHHS

10.12.2024

Tema 5. O01mas XapaKTepUCTHKA
XMMHYECKHUX 3J1eMeHTOB VA-Irpynnsl.
A3oT, pocdop u ux coenunenus (7 4)

28

OO611as XxapakTepUCTUKA 3JIEMEHTOB
VA-rpynmbl. OcCOOEHHOCTH CTPOSHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTepPHbIEIS
HHX CTEIIEHU OKUCIICHUS

10.12.2024

29

A30T, pacipoCTpaHEHUE B IPUPOJIE,
bu3nyeckue 1 XMuMUYECKHE CBONCTBA.
Kpyrosopot a3oTa B mpupojie

17.12.2024

30

AMMHAK, €ro (QU3HYCCKHE U XUMUYECKHC
CBOWCTBA, MoiydyeHue u npumeHenue. Conn
aMMOHHUS, UX (U3MYECKHE U XUMHYECKHE
CBOMCTBA, MPUMEHEHUE.

I[paktiueckas padota Ne 3. [Tomyuenue
aMMHaKa, M3yYeHHUEEro CBOHCTB.

17.12.2024

31

A30THas KHCO0Ta, € PU3nIecKue u
XUMHYECKUe CBOMCTBA (00IIHe KakK
MPECTABUTEIS KIIacca KUCIOT U
cnenuduueckue). MicronpzoBanue HUTPAToOB
U COJICH aMMOHHS B KA4eCTBEMUHEPAITBHBIX
yno0peHuit

24.12.2024

Hudposas
naboparopus

RELEON
Hudposoii gatuuk
AIIEKTPOTIPOBOTHOCTH

32

XUMHAYeCKoe 3arpsi3HEHUE OKPYKAFOTIEH
CpeIlbl COSTMHEHUSIMHU a30Ta (KUCIOTHBIE
JOXKIU, 331"p${3HeHI/Ie Bosﬂyxa, II0YBbI 1
BOJOEMOB

24.12.2024

33

®octhop, amnoTpomnHbie MOIUPUKAIIN
dbochopa, pusnuecKre 1 XUMUIECKUE
CBOWCTBA

SIHBapb

34

Oxcun docdopa(V) u hochopnas
KHCJI0Ta, (U3HYECKUE U XUMHYECKUE
CBOICTBA, nostyuyeHue. Mcnonp3zoBanue
docdaroB B kauecTBe MUHEPATBHBIX
yno0peHuii. 3arpsi3HeHUETIPUPOTHBIX




BOI0EMOB (pochaTamu

Tema 6. O0uIasi XapaKTepHUCTHKA
XUMHYECKHX 3J1eMeHTOB |V A-
rpynnbl. Yrjepoa v KpeMHHA U UX
coeUHEeHUsI

(8u)+1

35

Yraepon

37

Oxcuzpl yriepona, ux GU3UYECKHE U
XUMHYECKUE CBOMCTBA.

38

VrobHas KUCI0Ta U €€ COJIH, UX
(bu3nuecKre 1 XUMHUUYECKHE CBOWCTBA,
IOJYUYCHHUEC U IIPUMCHCHUC.

39

[TepBoHayaIbHBIC MOHITHS 00
OpraHMYeCKHX BEIIECTBAaX Kak O
COCIMHEHHUSX YTIIEPOIa: 0COOCHHOCTH
cocraBa u ctpoeHus. [TonsaTre 0
OMOJIOrMYECKH Ba)KHBIX BEIIECTBAX: KUPAX,
OclKax,

40

Kpemuuii, ero gusndeckre 1 XuMUIECKHE
CBOMCTBA, MIOJIyUYEHHE U PUMEHEHHE.

41

[IpakTuueckas padbora Ne 4 Tlonyuyenue
yriekucioro raza. KauectBeHHas peakuus
Ha KapOOHAT-HOH

[Mudposas

naboparopust

RELEON
Hudposoii qaTunk
JJIEKTPONIPOBOTHOCTH

42

[IpakTuueckas pabara Ne 5 Pemienue
SKCIEPUMEHTAIBHBIX 337a4 10 TEME
«Hemeramb».

Hudporas

nmaboparopus

RELEON
Hudposoit gaTunx
JIEKTPONIPOBOJHOCTH

43

KonTponbHas padbota

Tema 7. O01IHe CBOIiICTBA METAJLJIOB
(49)

44

OOmmast XapakTepUCTHKAa XUMHIECKUX
3JIEMEHTOB — METaJJIOB HA OCHOBAHUU
UX TIOJIOKEHHS B TIEPHOANYECKON
CHUCTEME XUMHUYEeCKuX demMeHToB J[ . 1 .
MeHnjieneeBa U CTPOCHHUSI aTOMOB

45

Ctpoenne MetaiioB. Merannndeckas CBsI3b
U METaJUIMYeCcKasi KpUCTAJUINYECKas
pemeTKa. DIEKTPOXUMUYECKUH Pt
HaNpsKEHUH METAJIIOB

46

du3nYecKre 1 XMMUYECKHUE CBOMCTBA
MCTAJJIOB .

47

O6u1re crocoObl MOTyYeHHs: METAIIOB.
[ToHsATHE O KOPPO3MH METAIIOB M OCHOBHBIE
CIIOCOOBI 3aLUTHI OT KOppo3uH. CIiiaBbl
(cTanb, 4yryH, AIOpaTIOMHUHUIL, OpoH3a), UX
NpUMEHEHHUE B OBITY U POMBIIICHHOCTH

Tema 8. BaxkHeiinue MeTAIbI M X
coeNHEeHHUs
(16 u)+2




48

Ilenounsie metamwisl. IlonoxeHue B
MEPUOANYECKON CUCTEME XUMUYECKUX
anemenToB J[. 1. MenzeneeBa, ctpoeHue
aToMoB. HaxoxeHue B npupoje .

49- | dusnueckue U XUMHYECKUE CBOICTBA (Ha

50 npUMepe HATPUS U KaJIus

o1 OxKcHJIBl ¥ THIPOKCH]IBI HATPHS U KaJTUSI

52 [IpuMeHeHune METOYHBIX METAIIOB U UX
COEIMHEHN.

53 [Ieno9HO3eMeNbHBIC METAJUTBI MATHUH U
KaJbLUH, CTpOeHUE aTOMOB. [lonoxeHue B
MEePHOINUECKOM CHCTEME XMMUUECKIX
anemenToB JI. 1. Meneneena.

Haxoxaenue B mpupojie

54- | duznueckue U XUMHUYECKUE CBOMCTBA

55 KaJIBIMs U MarHus

56 Baxueiimme coequHeHs KaubIys (OKCH]I,

THJPOKCH]I, COJTH).

57 JKecTKoCTh BO/IBI M CLIOCOOBI €€ YCTPaHEeHHUSL.
[MpakTrueckas padora Ne 6. JKéctrkocTh BOIBI
U METOJIbl e€yCTpaHeHUs

58 ATOMHHWIA.

59- | dusnueckue UXMMUYECKHUE CBOWCTBA.

60 AmdoTrepHBIC CBOMCTBA OKCHIA U
THAPOKCHUJIA

61 Keneso. Ludposas

naboparopus

RELEON
Hudpooii naTank
JTABJICHUS

62 Ouznyeckue 1 XUMHUIECKHE CBONCTBA
xKeresa

63 Oxcuibl, rTuApoKcH bl 1 conn xene3a(ll)

u >KeJ1e3a(IIIl; .

64 I[Tpaktnueckas padota Ne 7. Pemenue [Mudposas
IKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME naboparopus
«MetamisD . RELEON

Hudpooii naTank
JTABJICHUS
65 KonTtposnbHast pabota Ne3
Tema 9. BemecTBa 1 MaTepuaibl B
JKU3HHU YeJI0BeKa
B
66 HoBble MaTepralbl ¥ TEXHOJIOTHH.
BemectBa 1 MaTepralisl B MOBCETHEBHON
KHU3HU YeoBeKa. XUMUS U 37J0POBbE.
be3omnacHoe UCIONBb30BaHIEe BEIIECTBU
XMMHYECKUX PEaKIHii B OBITY.
67 [TpupoaHbIe UCTOUHUKH YIJIEBOJOPOJIOB

(yrosb, IpUpOAHBIN ra3, HedTh),
HPOAYKTHI UX TepepabOTKU, UX POIib
B OBITY M IPOMBIIIIEHHOCTH




68

OCHOBBI KOJIOTHYECKON TPAMOTHOCTH. 1

XUMHYECKOE 3arps3HEHHE OKPYKAF0-
miei cpesl (MpeaebHo 0y CcTuMast
KoHueHTpanus BemiectB — [1J1K).
Posb xumMuu B penieHnn 3K0JI0THUECKUX
poosieM

I'pynna 2 C (9)
KanennapHo-remaTuveckoe NJIaHUPOBAHHE 10 XUMHUHU
24aca, 68 yacoB

Tema paszaena u ypoka

Komn-Bo
JacoB

[ara
MIPOBEICHHS

Hcnonvzoeanue
uugposoi
nabopamopuu
«Touxa pocma

IloBTOpEeHUe M yriry0JjieHue 3HAHUI
OCHOBHBIX pa3jieJioBKypca 8 kiacca
(59)+1u

[Tepuonnyeckuii 3akoH. [lepuoanyeckas
cUCTeMa XUMHUUYECKUX dreMeHToB /[, 1.
MenpeneeBa. CTpoeHHE aTOMOB

05.09.2024

3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB
XUMUYECKUX DJIEMEHTOB MEPBBIX TPEX
IepruoaoB, Kajiusd, KaJlblUsd U UX COG,L[I/IHCHI/Iﬁ
B COOTBETCTBHUH C TIOJIO)KEHUEM 3JIEMEHTOB B
MEPHOINYECKOM CHCTEME M CTPOCHHEM UX
aTOMOB

05.09.2024

Krnaccuduxkanus 1 HOMeHKIaTypa
HEOPraHMYECKHX BEIIeCTB (MeXIyHapoaHas U
TpUBHAJIbHAsI)

12.09.2024

XHWMHYECKHE CBOMCTBA BCIICCTB, OTHOCAIIUXCS
K pa3sjIMYHbIM KJIacCaM HEOPraHWMYCCKHUX
COGHHHGHHﬁ, HUX TCHCTHYCCKasa CBA3b
HCOPraHM4CCKUX BCUICCTB

12.09.2024

CtpoeHue BelecTBa: BU/Ibl XUMHUYECKOU CBSI3H.
Tumel KprCTAIIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEIIECTBA OT THIIA KPHUCTAINIMIECKOU
PEIIETKY

19.09.2024

Hudponsas
naboparopus

RELEON
[Tudposoii naTuuk
TEMIIEPATYPbI IUTATHHOBBIN

KonTtponbHas padoralNel

19.09.2024

Tema 1. OcCHOBHBIE 3aKOHOMEPHOCTH
XMMHYECKHUX pearkuuu
(49)

Knaccudukanus XuMuueckux peakiui mno
Pa3NIUYHBIM PH3HAKAM.

26.09.2024

[TonaTre 0 CKOPOCTH XUMUUECKON pEaKIUH.
[loHATHE O TOMOTE€HHBIX U T€TEPOTEHHBIX
pEeaKIHSIX .

26.09.2024

Hudposas
naboparopus

RELEON
[Tudposoii naTuuk
TEMITEPATYPbI IUTATHHOBBIN

ITorsITHE O XUMHYECKOM PaBHOBECCHH.

03.10.2024

udponas




@akTopsl, BIUAIOIIUE HA CKOPOCTBXUMHUUECKON
PEAKIMU U TOJIOKEHUE XUMUIECKOTO
paBHOBECHS .

naboparopus
RELEON
[udposoii naTuuk

TeMIepaTypbl IJIATHHOBBIN

10 Mexaunuzm 03.10.2024
OKHUCJIUTENbHO-BOCCTAaHOBUTEIIBHBIX PEAKIIMN
(3MEeKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAaHOBUTEIb- HOM
PCAKIINH).
Tema 2. DjekTpoJUTHYECKASA
auccouranus. XuMuyecKkHe peakuum B
pacTBopax

(8w)

11- | Teopust 31EKTPOIUTHUECKON TUCCOLHALIIH. 10.10.2024 Hudposas

12 DNeKTPOIUTHI U HEANEKTPOIUThl. KaTHoHBl, naboparopus
aHMOHBI. MeXaHU3M IUCCOLM-AIUU BEIECTB C RELEON
Pa3IUYHBIMU BUIAMU XUMHYECKOM CBA3M. [Mudposoii gaTumnk
Crenenb aucconuanuu. CuiabHble U cradble AIIEKTPOIIPOBOAHOCTH
DIICKTPOIUTHI

13- | Peaxuun wonHOro 0GMeHa, YCIIOBHS HX 17.10.2024 Hudposas

14 npotekanus. IOHHbIE ypaBHEHUS PEaKLUil. naboparopus

RELEON
Hudposoii gaTunx
AIIEKTPOIIPOBOAHOCTH

15- | XuMH4ecKkHe CBOMCTBA KMCIOT, OCHOBAHHH U 24.10.2024

16 COJICH B CBETE TPEICTABICHUH 00
3JIEKTPOIUTHYECKOM IMCCOLMAluM

17 [TonsiTre 0 TUAPOIH3E CONEH. 07.11.2024

18 ITpakTuyeckas pabora Ne 1 Permenne 07.11.2024 Hudposas
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe nTaboparopust

RELEON
Hudposoit gaTunx
HIIEKTPOIIPOBOAHOCTH
Tema 3. O0mas XxapaKkTepUCTHKA
XMMHYeCKHuX 3j1eMeHTOB VIIA-rpynmnsl.
lanorensi (4 4)

19 OO611as XapakTepUCTUKA TAJION€HOB . 14.11.2024
Oco0eHHOCTH CTPOEHHS aTOMOB 3THX
HJIEMEHTOB, XapaKTepHbIE ISl HUX CTENEHU
okucnenus. CTpoeHue u pu3nveckue cBONCTBa
HPOCTHIX BELIECTB — raJIOTEHOB

20 XuMHuecKre CBOWCTBA Ha TPUMEpE XJI0pa 14.11.2024
(B3anMo/IeficTBIE C METAJNIaMH, HEMETaJJIaMHU,
nienoyamu). XmopoBoaopoa. ComstHast KUCIIoTa,

XUMUYECKHE CBOMCTBA, MONydEeHHUE,
pHMEHEHHE.

21 dusznonoruyeckoe AeicTBHIE XJI0pa U 21.11.2024 Hudposas
XJIOpPOBOJIOPO/Ia HA OPTaHU3M YeJIoBeKa. n1aboparopus
Baxueimme xJI0puIbl M UX HAXOXKICHHUE B RELEON
HpHUPOJIE .

22 [IpakTuueckas padora: 21.11.2024 Hudposas

Ne 2. TToxy4eHue COISTHON KUCIIOTHI, U3yUeHHe

n1aboparopus




€€ CBOWCTB

RELEON

Tema 4. O0mas xapaKTepUCTUKA
XUMHUYECKHX j1eMeH- TOB VIA-rpynnsl.
Cepa u eé coequnenns (5 u)

23

OO0m1as XapakTepUCTUKA 3JIEMEHTOB
VIA-rpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB
ITUX DIIEMEHTOB, XapaKTEePHBIE IS HUX
CTETICHU OKHCIICHHUS

28.11.2024

24

Ctpoennen puznyueckue CBOWCTBA MPOCTHIX
BEI[ECTB — KHCJIOPOJa U CEPHI.

AnnoTporiHbie MOAU(PUKAIIMK KUCIIOPOAa U
cepbl. XUMUYECKUE CBOUCTBA CEPHI.

CepoBonopon, cTpoenue, pusnyecKue u
XUMHUYECKue CBOMCTBA. OKCUIBI CEpPhl KaK
NPE/ICTABUTENN KUCIOTHBIX OKCHJIOB

28.11.2024

25

CepHnas kuciora, puzuueckue

Y XUMHYECKHE CBOICTBA (00IIHe KaKk
NPEJICTABUTEIIS KIacca KHUCIIOT U
crienudrIecKue), MPUMEHEHNE

05.12.2024

Hudposas
naboparopus

RELEON
udposoii gaTunk
AIIEKTPOIIPOBOAHOCTH

26

XHWMHMYECKHUE PEAKIUH, JIEKALTUE B
OCHOBE IIPOMBIIIJIEHHOTO croco0a
HOJIy4eHUs cepHOM KucaoThl. Comnu
CEPHOMN KHUCJIOTHI.

05.12.2024

27

HaxosxeHne cepbl 1 € COeqUHCHUN

B IIPUPoOJIe. XMMUYECKOE 3arpsi3HEHHE
OKPY’KaIOLICH Cpe/Ibl COSTUMHEHUSMHU CEPbI
(KUCIIOTHBIE JOXK[IM, 3arPsI3HCHHUEBO3/IyXa U
BOJIOEMOB), CIOCOOBI €r0 NPeIOTBPAIICHUS]

12.12.2024

Tema 5. O0mas xapaKTepHUCTHKA
XMMHYECKHUX 3J1eMeHTOB VA-rpynnsl.
A30T, dpochop u ux coenunenus (7 4)

28

OOmias XxapakTepUCTHUKa JIEMEHTOB
VA-rpynmsl. OcOOeHHOCTH CTPOSHUS] aTOMOB
9THUX 3JIEMCHTOB, XapPAKTCPHBICJIA HUX CTCIICHN
OKHUCIICHUS

12.12.2024

29

A30T, pacripocTpaHeHue B IPUPOJE,
(Gu3nueckue 1 XMMHUYECKHE CBOMCTBA.
Kpyrosopot a3ora B npupoie

19.12.2024

30

AMMH&K, €ro (I)I/I3I/I‘ICCKI/IC n XUMHUYCCKHUC
CBOHMCTBA, TIIOJYYCHHUC U MPUMCHCHHC. Comn
aMMOHMA, UX (1)PI3H‘—I€CKI/I€ H XHUMHYCCKHUC
CBOMCTBA, MPUMCHCHHUC.

I[paktiueckas padota Ne 3. [Tomyuenue
aMMHaKa, N3yUYeHUEEr0 CBOHCTB.

19.12.2024

31

A3oTHas Kuciora, e€ Gusnyeckue u
XMMHUYECKHE CBOMCTBA (00MIIHIe KaK
MPE/ICTABUTEIS KJIacca KHUCIOT U
crienuduueckue). Vcrons3oBannue HUTPATOB U
coJieil aMMOHUSI B KaueCTBEMUHEPATIbHBIX
yno0peHuit

26.12.2024

Hudposas

nabopaTopust

RELEON
Hudposoit gaTank
AIIEKTPOIIPOBOHOCTH

32

XMMHUYECKOE 3arpsi3HEHNE OKPYIKAIOIIEH Cpe/ibl
COETMHEHUSAMHU a30Ta (KUCIOTHBIE JI0KIH,
3arpsi3HEHUE BO3/1yXa, IOYBBI M BOZOEMOB

26.12.2024




33

®ocdop, amnorpornHbie MOIU(DUKALIIN
dbochopa, hu3nuecKre 1 XUMUIECKHAE CBOMCTBA

SIHBaph

34

Oxcun pocdopa(V) u hochopHas kucora,
¢u3nueckue U XUMUYECKUECBOWCTBA,
nonydenue. Mcnons3oBanue Gocgaros B
KaueCcTBE MUHEPATBHBIX YI0OPECHHH.
3arps3HEHHENPUPOTHBIX BOJOEMOB
docharamu

Tema 6. O0uIasi XapaKTepHCTHKA

XUMHUYECKHX 3J1eMeHTOB |V A-rpynnsl.

Yriepoa u KpeMHU U MX COeTMHEHM ST
(8u)+1

35

Yraepon

37

Oxcuppl yriueposa, ux GU3HIECKUC U
XUMUYECKUE CBOMCTBA.

38

VYronpHas KUCI0Ta U €€ COH, UX
(bu3NUECKre 1 XUMHUYECKHE CBOWCTBA,
MOJTyYeHHE U IPUMCHEHHE.

39

[TepBoHaya bHBIC MOHATHS 00 OPraHMYECKHUX
BEIIECTBAX KaK O COCMTMHCHHUAXYTIIEPO/Ia:
0COOEHHOCTH cOCTaBa u cTpoeHus. [ToHsTHE 0
OHOJIOrMYECKH Ba)KHBIX BEIIECTBAX: KUPaX,
OclKax,

40

Kpemnwuid, ero ¢pusmyeckie 1 XUMHIECKHE
CBOICTBA, IIOJIyYEHHE U IPUMEHEHUE.

41

[Ipaktuueckas padora Ne 4 TTonyyenue
yriaekucioro ra3za. KauectsenHas peakius Ha
KapOOHAT-MOH

Hudporas

nabopaTopust

RELEON
Hudposoit gaTunx
AIIEKTPOIIPOBOAHOCTH

42

[IpakTnueckas padbara Ne 5 Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
«Hemeramen.

Hudposas
naboparopus

RELEON
[udposoit gaTunk
AIIEKTPOIIPOBOHOCTH

43

KonTponbHas padbota

Tema 7. O0uIe cBoiicTBa METAJLJIOB
(449)

44

OO0r11ast XapaKTepPUCTUKA XUMUUECKUX
9JIEMEHTOB — METaJIJIOB HA OCHOBAaHUHHUX
MOJIO’KEHHSI B IEPUOINIECKON CHCTEME
xuMHueckux d1eMeHToB [I . 11 . MenneneeBa
1 CTPOEHUS aTOMOB

45

Crpoenne MeTayioB. Merannuueckast CBSI3b U
MeTaJlJIn4ecKasi KpUCTaJUINUeCcKas peIeTKa.
ONEeKTPOXUMHUYECKUN P HATPSDKECHUIM
METAJLIOB

46

dusznueckre 1 XUMHYECKHE CBOMCTBA METAIJIOB

47

OO61ue crocoObl MOMyYeHHs METAJLIOB.
[ToHsATHE O KOPPO3UU METAJIOB U OCHOBHBIE
crtoco0bI 32U T 0T KOppo3un. CIuiassl (CTab,




4yTYH, JIOpPATIOMUHUH, OpoH3a), nX
IpUMEHEHHUE B OBITY M IPOMBIIIIEHHOCTH

Tema 8. BakHeililnue MeTALJIBI M MX

coeTHHEHHU S
(16 9)+ 2

48 [lenounbie MeTauibl. [ToaoxeHue B
MIEPUOIMUECKON CUCTEME XUMHUYECKHUX
aneMenToB /[. 1. MenzeneeBa, CTpOEHUEATOMOB.

Haxoxaenue B mpupoJie .

49- | dusnueckue U XUMHYECKUE CBOICTBA (Ha

50 pUMepe HATPHUS U KaJIus

o1 Oxcuzibl ¥ THAPOKCHU/IBI HATPUSL U KaJIHsl

52 [TpumeHEeHUE METOYHBIX METAILIOB U UX
COEIMHEHN.

53 [IlemouyHO3eMeEIbHBIC METAILIBI MATHUM |
KaJbLUH, CTpOeHUE aTOMOB. [lonoxeHnue B
MIEPUOMUYCCKON CUCTEME XUMHUYECCKHX
snemenToB 1. 1. MeHnneneena.

Haxoxnenue B mpupojie

54- | ®usnveckne U XUMUYECKHE CBOMCTBA KBNS

55 Y MarHus

56 Baxueiimme coeqHeHNs KaubIys (OKCH]I,

THJPOKCH]I, COJTH).

57 JKecTKoCTh BO/IBI M CLIOCOOBI €€ YCTPaHEHUSL.
[pakTraeckas padora Ne 6. JKéctrkocTh BOIBI U
METO/IbI e€yCTpaHCHUS

58 AIOMMHHT.

59- dOu3NIeCKre NXHMHIECKHIE CBOMCTBA.

60 AmdoTepHbIe CBONWCTBA OKCHJIA M THAPOKCHIA

61 Kemneso. Hudposas

naboparopus
RELEON
[udposoii naTank
JIABJICHHS
62 du3nyecKkre 1 XMMUYECKHEe CBOMCTBA JKejle3a
63 Oxcuapl, ruapoxcuab u conn xeresa(ll)
il >KeJ1e3a(III1; .

64 [Tpaktuueckas padora Ne 7. Perenue Ludposas
AKCTIEPUMEHTANBHBIX 3a]1a4 110 TeMe naGoparopus
«MeTamey . RELEON

[udposoit naTuank
JIaBIICHUS
65 KonTposibHas padorta Ne3
Tema 9. BemecTBa 1 MaTepuaibl B
JKH3HH YeJI0BeKa
(31)
66

Hossie marepuansl u TexHonoruu. Bemectra
Y MaTepHasbl B IOBCEAHEBHOMKU3HU
4eJI0BeKa. XUMHMS U 310POBbE.

be3omnacHoe uCnonb30BaHUE BEIIECTBU
XUMHYECKUX PEaKInil B OBITY.




67 [IpupoaHbIE HCTOYHUKH YITIEBOAOPOIOB
(Yyrosb, IpuUpPOIHBIN a3, HePTH), MPOTYKTHI

UX MepepaboTKH, UX POJb
B OBITY U POMBIIUICHHOCTH

68 OCHOBBI KOJIOTHYECKON TPAMOTHOCTH.

cpenbl (peiesibHO TOMyCTUMast
koHueHTpanus BeuiectB — [11K).

pooseM

XMMHUECKOE 3arpsI3HEHUE OKPYIKaro- IeH

Ponp xumun B PEIICHUHN S3KOJIOTHUYCCKUX

I'pynna 3 (8b)

KanennapHo-remaTu4eckoe NJIAHUPOBAHHE 10 XUMHUHU
2 yaca, 68 yacon

No Paznen. Tema ypoka Kon-so | Jlata Hcnonvzosanue
4acoB MIPOBEICHUS obopymoBaHUA
«Touxa pocma
Tema 1. Xumusi — BaKHasi 00J1aCTh
€CTECTBO3HAHHMSI W  NPAKTU4YeCKOi
aeAaTeJbHOCTH YeaoBeka (5 1)

1 [Ipenmer xumuun Posb XuMuu B KU3HU 1 06.09.2024
YesoBeKa. XMMHs B CUCTEME HayK. MeTobl
MIO3HAHMSI B XUMHH.

2 3HaKOMCTBO € IPaBUIaMU 0€30IaCHOCTUH 1 06.09.2024 Lingposas naboparopus
npuémMaMu paboThl B XUMHUYECKON RELEON
nabopatopuu. [Ipaktiyeckas paboTa: N

Neo 1. TIpaBuna paboTbl B 1ab0paTOpuul HIPUEMBI gmprBOH FATIII TEMTICpatypH
nupToBka Cpeya.
oOparieHus ¢ 1abopaTopHbIM 000pyI0BaHHEM
3 Tena u BemecTBa 1 13.09.2024
4 @u3znueckue CBOICTBa BEIIECTB. ATperaTHoe 1 13.09.2024
COCTOSTHHME BEIIECTB .

5 Yucrelie BemiecTBa 1 cMecH. CItoco0b! 1 20.09.2024 [udposas nabopatopus
pasnenenus cmecen. IIpakTuyeckas RELEON
padoraNe 2. Paznenenue cmeceit (Ha mpumepe
OYHUCTKH TOBAPEHHOM COJIN)

Tema 2. BemecTBa
U XUMHUYECKHe peakuuu
(15u)+1 4
6 ATOMBI M MOJIEKYJIBI. XUMUYECKHUE IEMEHTBI 1 20.09.2024
7 3HaKu (CMMBOJIbI) XUMUYECKUX JIEMEHTOB 1 27.09.2024
8 [IpocThie 1 cCrOXKHBIC BENIECTBA. 1 21.09.2024
ATOMHO-MOJIEKYJIIPHOE YUEHHE.

9 Xumndeckas ¢popmyna. BaneHTHOCTE aTOMOB 1 04.10.2024
XHUMHYECKUX DJIEMEHTOB

10-11 | 3axoH MOCTOSHCTBA COCTaBa BEILECTB. 2 04.10.2024
OTtHocHTeIbHAS AaTOMHAS Macca. 11.10.2024
OTHOCHTENTbHAS MOJISKYJIIpHAs Macca .

12 MaccoBast J0JIsI XUMHYECKOI0 DJIEMEHTA B 1 11.10.2024
COCMHCHHUHU

13 Du3ndecKre U XUMUYECKHE SIBICHHS 1 18.10.2024




14

Xumnueckas peakius. [IpusHaku
U YCJIOBUSI MPOTEKAHUSI XUMUYECKUX PeaKluii

18.10.2024

15

XUMHUYECKUE YPABHEHUS

[

25.10.2024

16

Tunbl XUMUYECKUX peakuuil. Peakius
COEINHEHUS

-

25.10.2024

17

PeaKHI/IH Pa310XKCHUA

08.11.2024

18

Peakuusa 3amenienus

08.11.2024

19

Peakuusa ooMmena

15.11.2024

20

3aKOoH CoXpaHEeHHUs1 Macchl BemiecTs. M. B.
JIOMOHOCOB — yUEHBIi- SHITMKIIOE/UCT.

A

15.11.2024

BECHI TEXHOXHMUYECKHE UJIN

AJIEKTPOHHBIC; CBEUa; KOJI0a

miockogoHHas 250 mur;

JIOXKKA JIS COKUTaHUS
BEILIECTB

21

KonTponbHas paborta Ne 1

22.11.2024

Tema 3. Bo3ayx. Kucsopon.
Oxcuabl

(51)

22

Bo3nyx — cmech ra3zos. CocTaB Bo3ayxa
Kucnopon — anemMeHT u mpocToe BEeUeCTBoO.
O30H — aI0TPOINHAS MOAUDHUKAIINS
KHCJIOpOJIa

22.11.2024

23

HaxoxieHre KucaopoaaB mpupo;ie,
bu3nuecKre 1 XMMUYECKUe CBOMCTBA (peaKIiu
okwucieHus, roperue. [lonstue 06 okcuaax

29.11.2024

24

CnocoObl OTy4YeHUs! KUCI0pOo/ia B
71a00paToprH U MPOMBIIILIEHHOCTH.
[Ipumenenue kucnopona. [Ipakrideckas
pabota
Ne 3. Tonydenne u cobupaHue KUCIopoa,
U3YYEHHUE €r0 CBONCTB.

29.11.2024

25

TemnoBoit 23pdexT XuMUIeCcKon peaxiuy,
HOHATHE O TEPMOXUMHYECKOM YPaBHEHUH,
9K30- U SHJIOTEPMHUYECKUX PEAKIIUIX

06.12.2024

26

TomnuBo (yroiab 1 MeTaH). 3arpsis3HeHUe
BO3/IyXa, CHOCOOBI €r0 NPeJOTBPAILEHHUS.
VYcunenue napHUKOBOTo 3QQekra, pa3pylieHue
030HOBOTO CJIO0S] .

06.12.2024

Tema 4. Bogopoa. CocTaB KUCJIOT U coJieid
(54)

27

BOI[OpO,Z[ — OJICMCHT M MPOCTOC BEIICCTBO

13.12.2024

28

Haxoxnenue B mpupoje, Gpusnueckue u
XMUMUYECKHE CBOMCTBA (Ha IpUMepe
B3aUMOJICUCTBHS C HEMETAJIa-MH U OKCUJIaMH
METaJLIOB

13.12.2024

29

[Iprmenenue, cnocoObl MOTYyYEHUS BOJIOPO/A.
[paxTuueckas padora Ne 4. [Tonydenue u
co0HpaHue BOJIOPOJIa, U3yueHUE €ro CBOUCTB

20.12.2024

30-31

CocTaB KUCIIOT U COJIEN

20.12.2024
27.12.2024

Tema 5. KosinuecTBeHHbIC OTHOLICHHUSA B
XUMHH
(49)




32 Kosnunuectso BemectBa. Mosb. MonsipHas Macca 1 27.12.2024
33 3akoH ABoraipo. MomsipHbIif 00hEM Ta30B . 1 STHBaph
34-35 | PacuéTpl 10 XMMHYECKHM YPABHEHHSIM. 2 SIHBaph
Tema 6. Bona. PacTBopnbl. Ilonsitue 00
ocHoBanusx (54)
36 dusnueckre cBOMCTBA BOALI. AHAIN3 U 1
CHHTE3 — METO/Ibl U3YUEHHUS COCTABA BOJIbL.
37 XUMHUYeCKHEe CBOMCTBA BOABI (PEaKLUK C 1
METaJIAMH, OKCHJIAMUMETAJIJIOB U HEMETAJJIOB
38 CocraB ocHoBanuil. [lonsTHE 00 MHAMKATOpaAX 1 [Mudposas naboparopus
RELEON
Hudposoii pH. mraTus ¢
32)KUMOM; TISITh XUMUYECKHX
CTaKaHoB (25 mu);
IPOMBIBAJIKA
39 Bopa kak pactBoputeins. PacTBopbl. 1 npu6Op IS OIBITOB c
PacTBOpHMOCTB BEIIECTB B BOJIE. )
IIpakTuueckas pabGora: SJICKTPUICCKUM  TOKOM,
No 5. TIpuroroBneHnue pacTBOpPOB ¢ HCTOYHHK ITOCTOSHHOI'O TOKA.
onpeieI€HHON MaccOBOM JJo1el pacTBOPEHHOTO npooupKkH — 2 1.
BEIIECTRA. MIPOHYMEPOBAHHEIE;
JY4HHKA,; CIIMPTOBKA;
POOKH — 2 TIT, MUHIIET
40 Posb pacTBOpOB B pUpPOJIE U B JKU3ZHU 1
yesoBeka. KpyroBopoT BojibI B IpUpO/IE.
3arpsizHeHue NpUpoaHbIX BoA. OXpaHa n
OYHCTKA MPUPOIHBIX BOJI.
Tema 7. OcHOBHBIE KJacChl
HEOPraHUYeCKUX COeTUHEeHUit
(119)+ 14
41 Kiraccudukanus HeOpraHm4ecKHX COeTHHEHHH. 1
42-43 | Okcuapl: cocTaB, Kiaaccuukanus (OCHOBHBIE, 2
KUCJIOTHbIE, aM(oTepHbIe,Heconeo0pasyomye),
HOMEHKJIaTypa (MEXIyHapoaHas U
TpUBUAIIbHAS).
[TonmyyeHne u XMMHYECKHE CBOMCTBA
KUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHJIOB.
44-45 | OcHoBaHMS: cOCTaB, K1accudukanys, 2 [Mudposas naboparopus
HOMEHKJIaTypa (MeXTyHapoIHast U RELEON
TpUBHANbHAS), PU3NUECKUE U XUMHYECKHE Hudposoii pH. mratus ¢
CBOWCTBA, CTIOCOOBI TIOTYUCHUS 3)KUMOM; TISITh XUMAYECKHX
CTaKaHOB (25 mi);
MTPOMBIBAJIKA
46-47 | Kucnotsl: coctaB, Ki1accupUKaius, 2
HOMEHKJIaTypa, pu3nyecKkrue U XUMHIECKHe
CBOICTBA, CIIOCOOBI TOTyYEHHUS.
Psij1 akTUBHOCTH METAIJIOB
48-49 | Comu (cpeaH¥ue): HOMCHKIIATYPA, 2

CTOCOOBI IOMYYEHHS, B3aUMO/ICHCTBIE
COJICH ¢ METAJIaMHU, KHCIIOTaMH,




mej1049aMu 1 COJIAMU

50

['eHeTnyeckas CBA3b MEXIYy KilaccaMu
HEOPTraHUYECKUX COCMHEHUIN

51

IIpaxTnueckas padora:

No 6. Pemienuie skcriepuMeHTaNbHbIX 337124 IO
Teme «OCHOBHBIE KJIACChI HEOPTAaHUYECKUX
COEIUHEHUN

udposas 1aboparopust
RELEON
[Hudposoit pH. mTaTus ¢
32KUMOM; TISITh XUMUYECKIX
CTakaHoB (25 mi);
POMBIBAJIKA.

52

KonTposabHast padora Ne 2

Tema 8. Ilepuoanyeckuii 3aKoH U
NepHOIHYECKas CHCTeMa XUMHUYEeCKUX
3aeMenTOB /I. . MenneneeBa. Ctpoenue
aroma (7 1)

53

IlepBble MONBITKU Ki1acCUPUKALUY XUMUYECKUX
351eMeHTOB. [IoHATHE 0 IPpyIITax CXOIHBIX
3JIEMEHTOB (ILLEJIOUHBIE U IEJI0YHO3EMEIIbHbIE
METaJIJIbl,[AJIOT€Hbl, HHEPTHBIE Ia3bl) .

54

DJeMEeHTBI, KOTOpble 00pa3ytoT amdoTepHbIe
OKCHJIBI M TUIPOKCHUIBI

55

[leproauueckuii 3aKOH ¥ IEPUOMUICCKAS
cUCTEMa XMMHUYECKUX djemMeHToB /1. U.
Menpeneesa. [lepuoapl, rpymnbl, DOATPYIIHL.
duznYecKuii CMBICI MOPSAIKOBOIO HOMEpa
DJIEMEHTa, HOME- POB IIEPHOJIa U TPYTIIIHI.

56

Ctpoenue aromoB. CocTaB aTOMHBIX SJIED.
M3oTonsl

57

Onextponbl. CTpOEHHE MEKTPOHHBIX 000TI0YeK
aToMOB TIepBhIX20 XUMHIECKUX AJICMEHTOB
nepuoandeckon cucremsl 1. 1. Menneneesa

58

XapakTepucTUKa XUMUIECKOTO HIIEMEHTA T10
€ro MOJIOKEHUIO B epuoguyeckoi cucteme /1.
. Meuneneesa

59

3HaYeHHUE MEPUOANYECKOTO 3aKOHA

U TIEPUOJUYECKON CUCTEMBI XUMUYECKHUX
AIIEMEHTOB JJISl pa3BUTHUS HAYKU U MPAKTUKH. [].
N. MenneneeB — yu€HbIN, IENATOT U
IpaX/JIaHuH.

Tema 9. XumMnueckasi cBf3b.

OKHCIUTEIbHO-BOCCTAHOBUTEILHbIE
peakuuu
(8w

60

DJEKTPOOTPHUIIATETHHOCTH ATOMOB XUMUYIECKUX
HJIEMEHTOB

61

Honnas xuMudeckast cBsI3b

Hudposas madoparopust
RELEON
Hudposoit gaTank
TEeMIIepaTyphl IJIaTUHOBBIH;
JTATYNK TEMITepaTyphl
TEPMOIIAPHbIN

62

KoBasleHTHO-TIOJIIpHAs CBA3b

Hudposas madoparopust
RELEON




Hudposoii gatuuk
TEMIIepaTypPbl TUIATHHOBBIN;
JATYMK TeMIIepPaTyphbl

TepMONapHbIN

63 KoBaJIeHTHO- HENOJIsIpHAs CBSI3b 1

64-65 | CteneHb OKMCICHHS 2

66-67 | OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIC 2
peakuu (OBP). [Iponecchl okucneHusun
BoccTaHOBNeHHs. OKUCIUTENN U
BOCCTaHOBUTEIIH.

68 KoHnTtposibHas pabora Ne 3 1

I'pynna 2 (8B)
KanennapHo-teMaTu4eckoe NJiaHUPOBaHUE M0 XUMHU
2 yaca, 68 yacon

No Paznen. Tema ypoka Kon-so | Jlata Hcnonvzoeanue
4acoB MIPOBEICHUS obopymoBaHUA
«Touxa pocma

Tema 1. Xumuss — BakHasi 00J1aCTh

€CTECTBO3HAHHMSI W  NPAKTUYeCKOi

aesaTeJbHOCTH YeaoBeka (5 1)

1 [Ipenmer xumuu Posb XuMuu B KU3HU 1 04.09.2024
YesoBeKa. XMMHUs B CUCTEME HayK. MeTobl
MO3HAHHSI B XUMHH.

2 3HAKOMCTBO € IpaBUJIaMK O€30MACHOCTHH 1 04.09.2024 Lingposas naboparopus
npuéMamu paboThl B XUMHYECKOM RELEON
nabopatopun. [Ipaktiyeckas padoTa: N

Neo 1. TIpaBuna paGoTbl B 1ab0paTOpu HIPUEMBI gmprBOH FATIII TEMTICpatypH
nupToBka Cpeya.
oOparieHus ¢ 1abopaTopHbIM 000pyI0BaHHEM
3 Tena u BemecTBa 1 11.09.2024
4 @u3znueckue CBOICTBa BEIIECTB. ATperaTHoe 1 11.09.2024
COCTOSIHUE BEIIECTB .

5 Yucrelie BemiecTsa 1 cMecH. CItocoOb! 1 18.09.2024 [udposas nabopatopus
pasnenenus cmecen. IIpakTuyeckas RELEON
padotaNe 2. Pa3nenenue cmeceii (Ha mpumepe
OYHUCTKH TOBAPEHHOM COJIN)

Tema 2. BemecTBa
U XUMHUYECKHe peakuu
(15u)+1 v
6 ATOMBI M MOJIEKYJIbI. XUMUYECKHE IEMEHTBI 1 18.09.2024
7 3HaKu (CMMBOJIbI) XUMUYECKUX JIEMEHTOB 1 25.09.2024
8 [IpocThie 1 crOXKHBIC BENIECTBA. 1 25.09.2024
ATOMHO-MOJIEKYJIIPHOE YUEHHE.

9 Xumndeckas ¢popmyna. BaneHTHOCTE aTOMOB 1 02.10.2024
XUMHUYECKUX DJIEMEHTOB

10-11 | 3akoH MOCTOSIHCTBA COCTaBa BEIIECCTB. 2 02.10.2024
OTtHocuTeIbHAS ATOMHAS Macca. 09.10.2024
OTHOCHTENTbHAS MOJISKYJIIpHAs Macca .

12 MaccoBast J0JIsI XUMHYECKOI0 DJIEMEHTA B 1 09.10.2024
COCTMHECHHUH

13 Du3ndecKre 1 XUMUIECKHE SBICHHS 1 16.10.2024




14

Xumnueckas peakius. [IpusHaku
U YCJIOBUSI MPOTEKAHUSI XUMUYECKUX PeaKluii

16.10.2024

15

XUMHUYECKUE YPABHEHUS

[

23.10.2024

16

Tunbl XUMUYECKUX peakuuil. Peakius
COEINHEHUS

-

23.10.2024

17

PeaKHI/IH Pa310XKCHUA

06.11.2024

18

Peakuusa 3amenienus

06.11.2024

19

Peakuusa ooMmena

13.11.2024

20

3aKOoH CoXpaHEeHHUs1 Macchl BemiecTs. M. B.
JIOMOHOCOB — yUEHBIi- SHITMKIIOE/UCT.

A

13.11.2024

BECHI TEXHOXHMUYECKHE UJIN

AJIEKTPOHHBIC; CBEUa; KOJI0a

miockogoHHas 250 mur;

JIOXKKA JIS COKUTaHUS
BEILIECTB

21

KonTponbHas paborta Ne 1

20.11.2024

Tema 3. Bo3ayx. Kucsopon.
Oxcuabl

(51)

22

Bo3nyx — cmech ra3zos. CocTaB Bo3ayxa
Kucnopon — anemMeHT u mpocToe BEeUeCTBoO.
O30H — aI0TPOINHAS MOAUDHUKAIINS
KHCJIOpOJIa

20.11.2024

23

HaxoxieHre KucaopoaaB mpupo;ie,
bu3nuecKre 1 XMMUYECKUe CBOMCTBA (peaKIiu
okwucieHus, roperue. [lonstue 06 okcuaax

27.11.2024

24

CnocoObl noy4YeHus KUCIOPO/ia B
71a00paToprH U MPOMBIIILIEHHOCTH.
[Ipumenenue kucnopona. [Ipakrideckas
pabota
Ne 3. Tonydenne u cobupaHue KUCIopoa,
U3YYEHHUE €r0 CBONCTB.

27.11.2024

25

TemnoBoit 23pdexT XuMUIeCcKon peaxiuy,
HOHATHE O TEPMOXUMHYECKOM YPaBHEHUH,
9K30- U SHJIOTEPMHUYECKUX PEAKIIUIX

04.12.2024

26

TomnuBo (yroiab 1 MeTaH). 3arpsis3HeHUe
BO3/IyXa, CHOCOOBI €r0 NPeJOTBPAILEHHUS.
VYcunenue napHUKOBOTo 3QQekra, pa3pylieHue
030HOBOTO CJIO0S] .

04.12.2024

Tema 4. Bogopoa. CocTaB KUCJIOT U coJieid
(54)

27

BOI[OpO,Z[ — OJICMCHT M MPOCTOC BEIICCTBO

11.12.2024

28

Haxoxnenue B mpupoje, Gpusmdeckue u
XMUMUYECKHE CBOMCTBA (Ha IpUMepe
B3aUMOJICUCTBHS C HEMETAJIa-MH U OKCUJIaMH
METaJLIOB

11.12.2024

29

[Iprmenenue, cnocoObl MOTYyYEHUS BOJIOPO/A.
[IpaxkTuueckas padora Ne 4. [Tonydenue u
co0HpaHue BOJIOPOJIa, U3yueHUE €ro CBOUCTB

18.12.2024

30-31

CocTaB KUCIIOT U COJIEN

18.12.2024
25.12.2024

Tema 5. KosinuecTBeHHbIC OTHOLICHHUSA B
XUMHH
(49)




32 KomnuectBo Bemectsa. Monbs. MonsipHast Mmacca 1 25.12.2024
33 3akoH ABoraipo. MomsipHbIif 00hEM Ta30B . 1 STHBaph
34-35 | PacuéTpl 10 XMMHYECKHM YPABHEHHSIM. 2 SIHBaph
Tema 6. Bona. PacTBopnbl. Ilonsitue 00
ocHoBanusx (54)
36 dusnueckre cBOMCTBA BOALI. AHAIN3 U 1
CHHTE3 — METO/Ibl U3YUEHHUS COCTABA BOJIbL.
37 XUMHUYeCKHEe CBOMCTBA BOABI (PEaKLUK C 1
MeTaJUlaMH, OKCUIAMHMETAJUIOB U HEMETAJLIOB
38 CocraB ocHoBanuil. [lonsTHE 00 MHAMKATOpaAX 1 [Mudposas naboparopus
RELEON
Hudposoii pH. mraTus ¢
3KUMOM; MSITh XUMHUYECKHX
CTaKaHoB (25 mu);
IPOMBIBAJIKA
39 Boja kak pactBoputels. PacTBOpBI. 1 npu6Op IS OIBITOB c
PacTBOpHMOCTB BEIIECTB B BOJIE. )
IIpakTuueckas pabGora: SJICKTPUICCKUM  TOKOM,
No 5. TIpuroroBnenue pacTBOpPOB ¢ HCTOYHHK ITOCTOSHHOI'O TOKA.
onpeieI€HHON MaccOBOM JJo1el pacTBOPEHHOTO npooupKkH — 2 1.
BEIIECTRA. MIPOHYMEPOBAHHEIE;
JTY4YHHKA; CIHPTOBKA;
POOKH — 2 TIT, MUHIIET
40 Posb pacTBOpOB B IpUpOJE U B )KU3HU 1
yenoBeka. KpyroBopoT Bojibl B pUpoOIE.
3arpsizHeHue NpUpoaHbIX BoA. OXpaHa n
OYHCTKA MPUPOIHBIX BOJI.
Tema 7. OcHOBHBIE KJacChl
HEOPraHUYeCKUX COeTUHEeHUit
(119)+ 14
41 Kiraccudukanus HeOpraHm4ecKHX COeTHHEHHH. 1
42-43 | Okcuapl: cocTaB, Kiaaccuukanus (OCHOBHBIE, 2
KUCJIOTHbIE, aM(oTepHbIe,Heconeo0pasyomye),
HOMEHKJIaTypa (MEXIyHapoaHas U
TpUBUAIIbHAS).
[TonmyyeHne u XMMHYECKHE CBOMCTBA
KUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHJIOB.
44-45 | OcHoBaHMS: cOCTaB, K1accudukanys, 2 [Mudposas naboparopus
HOMEHKJIaTypa (MeXTyHapoIHast U RELEON
TpUBHANbHAS), PU3NUECKUE U XUMHYECKHE Hudposoii pH. mraTus ¢
CBOWCTBA, CTIOCOOBI TIOTYUCHUS 3)KUMOM; TISITh XUMAYECKHX
CTaKaHOB (25 mi);
MTPOMBIBAJIKA
46-47 | Kucnotsl: coctaB, Ki1accupUKaius, 2
HOMEHKJIaTypa, pu3nyecKkrue U XUMHIECKHe
CBOICTBA, CIIOCOOBI TOTyYEHHUS.
Psij1 akTUBHOCTH METAIJIOB
48-49 | Comu (cpeaH¥ue): HOMCHKIIATYPA, 2

CTOCOOBI TTONMYYEHHsI, B3aUMO/ICHCTBIE
COJICH ¢ METAJIaMHU, KHCIIOTaMH,




mej1049aMu 1 COJIAMU

50

['eHeTnyeckas CBA3b MEXIYy KilaccaMu
HEOPTraHUYECKUX COCMHEHUIN

51

IIpaxTnueckas padora:

No 6. Pemienuie skcriepuMeHTaNbHbIX 337124 IO
Teme «OCHOBHBIE KJIACChI HEOPTAaHUYECKUX
COEIUHEHUN

udposas 1aboparopust
RELEON
[Hudposoit pH. mTaTus ¢
32KUMOM; TISITh XUMUYECKHIX
CTakaHoB (25 mi);
POMBIBAJIKA.

52

KonTposabHast padora Ne 2

Tema 8. Ilepuoanyeckuii 3aKoH U
NepHOIHYECKas CHCTeMa XUMHUYEeCKUX
3aeMenTOB /I. . MenneneeBa. Ctpoenue
aroma (7 1)

53

IlepBble MONBITKU Ki1acCUPUKALUY XUMUYECKUX
351eMeHTOB. [IoHATHE 0 IPpyIITax CXOIHBIX
3JIEMEHTOB (ILLEJIOUHBIE U IEJI0YHO3EMEIIbHbIE
METaJIJIbl,[AJIOT€Hbl, HHEPTHBIE Ia3bl) .

54

DJeMEeHTBI, KOTOpble 00pa3ytoT amdoTepHbIe
OKCHJIBI M TUIPOKCHIBI

55

[leproauueckuii 3aKOH ¥ IEPUOMUICCKAS
cUCTEMa XMMHUYECKUX djemMeHToB /1. U.
Menpeneesa. [lepuoapl, rpymnbl, DOATPYIIHL.
duznYecKuii CMBICI MOPSAIKOBOIO HOMEpa
DJIEMEHTa, HOME- POB IIEPHOJIa U TPYTIIIHI.

56

Ctpoenue aromoB. CocTaB aTOMHBIX SJIED.
M3oTonsl

57

Onextponbl. CTpOEHHE MEKTPOHHBIX 000TI0YeK
aToMOB TIepBhIX20 XUMHIECKUX AJICMEHTOB
nepuoandeckon cucremsl 1. 1. Menneneesa

58

XapakTepucTUKa XUMUIECKOTO HIIEMEHTA T10
€ro MOJIOKEHUIO B epuoguyeckoi cucteme /1.
. Meuneneesa

59

3HaYeHHUE MEPUOANYECKOTO 3aKOHA

U TIEPUOJUYECKON CUCTEMBI XUMUYECKHUX
AIIEMEHTOB JJISl Pa3BUTUS HAYKU U MPAKTUKH. [].
N. MenneneeB — yu€HbIN, IENATOT U
IpaX/JIaHuH.

Tema 9. XumMnueckasi cBf3b.

OKHCIUTEIbHO-BOCCTAHOBUTEILHbIE
peakuuu
(8w

60

DJEKTPOOTPHUIIATETHHOCTH ATOMOB XUMUYIECKUX
HJIEMEHTOB

61

Honnas xuMudeckast cBsI3b

Hudposas madoparopust
RELEON
Hudposoit gaTank
TEeMIIepaTyphl IJIaTUHOBBIH;
JTATYNK TEMITepaTyphl
TEPMOIIAPHbIN

62

KoBasleHTHO-TIOJIIpHAs CBA3b

Hudposas madoparopust
RELEON




Hudposoii gatuuk
TEMIIepaTypPbl TUIATHHOBBIN;
JATYMK TeMIIepPaTyphbl

TepMONapHbIN

63 KoBaJIeHTHO- HENOJIsIpHAs CBSI3b 1
64-65 | CreneHb OKUCIICHUS 2
66-67 | OKHCIUTETHHO-BOCCTAHOBHUTEIHHEIC 2

peakuu (OBP). [Iponecchl okucneHusun

BOCCTaHOBJICHUS. OKHUCITUTENH 1

BOCCTaHOBUTEIIH.
68 KoHnTtposibHas pabora Ne 3 1

JlabopaTopHbIe padoThI
8 kJace

Ilpakmuueckaa paboma Ne 1. «H3yuenue cmpoenus niameHu»
Teopernyeckas 4acTb: ['opeHME — CIOKHBIN MPOLIECC, COMPOBOXKAAIOIIUICS BBIICICHUEM
SHEPIuM, KaK MpPaBUIIO, B

BHJIE TEIJIa M CBeTa. Pa3nmnyaloT roMoreHHoe ropeHue (Harnpumep, npu padorte
ra30BOM TOPEINIKH), U TeTEPOreHHOE ropeHue (Harpumep, TOpeHue CIUpTa U CyXoro
roproyero). B paccMoTpeHHbIX ITpuMepax Iamsi UMEET CXOAHOe CTpoeHue. B HéM
MOHO BBIIEIUTH TPU YACTH.

BuyTpeHHull KOHyC TEMHOIo IBeTa (B Cilydyae ra30BOW IOPEJIKM CHUHErO LIBETA) C
Hu3kou Temneparypoir ~ 300—500 °C. 3nmech MpoOUCXOAUT UCHAPEHUE U
pa3oKeHue roproyvero BEleCTBa.

CpenHuii BOCCTaHOBUTENIBHBIN KOHYC COCTOMT M3 CMECH BO3JlyXa M IOpsLIEro rasa.
3necy moxa BiausiHMEM Oosiee Bbicokoi Temmepatypsl (1500—1800 °C) mpomyKTsl
WCHIApEeHUs U PA3JIOKEHUs TOPIOUMX BEIIECTB aKTUBHO PEArMPYIOT C KUCIOPOIOM.
Ecnmu wacte yrimepopa ocraércs CBOOOJHOM, TO €ro Mejbyaiilliue YacTHUILIBI
pacKastoTCs M NPUJAIOT IUIAMEHU SpKOe CBEYEeHHE. JTa YacThb IJIJaMeHH Oorara
yrapasiM razoM CO — CHIBHBIM BOCCTAaHOBHUTEJIEM, IO3TOMY €€ Ha3bIBAIOT
BOCCTaHOBUTENbHOU. Touka Hanbosiee BBICOKOM TeMIepaTypbl HAXOAUTCS Ha OCTpUE
BOCCTAaHOBUTENIBHOI'O KOHYCA.

Bremnmnil okUCIUTENbHBIN KOHYC 00pa3yeT HEBUIUMYIO 00O0JIOUKY, OKPY KAIOIIYIO
maams. 37ech TOJ BIUSHUEM 3HAYUTEIBHOTO TIPUTOKA KHCIOpPOJa BO3IyXa
MIPOUCXOJIUT MOJHOE OKucieHue roproyero BemectBa 10 CO2 u H20 (mpu ropennn
CyXOT0 TOprOYEro Ha OCHOBE YPOTPOIIMHA Takske oopazyetcst N2). IIpu atom octaéres
M30BITOK KHMCIOPOJAA, KOTOPBIA TpPH BBICOKOH TemrmepaTrype 00JIagaeT BBICOKOMH
OKHUCJIUTEIbHON AaKTHBHOCTBIO, I[MO3TOMY BHEIIHSISI YacTh IJIAMEHH Ha3bIBaeTCs
OKUCJINTENbHOU. Mcrnonb3ysd moaayB BO3yXa, MOXKHO YBEIWYHMTb TEMIEPATypy
IJTaMEHH.

IIpakTnueckas yacTsb: Llenp onbITa: H3y4UTh CTPOCHUE INIAMEHH, OIIPEIEIUTD
TEMIIEpPaTypy B Pa3HbIX €ro 30HaX MPU UCIOJIB30BAHUU PA3INYHBIX HCTOUHUKOB
TEIIa .

Ilepeuenv oamuukos yughposoti

nabopamopuu: TaTINK

TEeMIIEpPaTypbl TEPMOIIAPHBIM.

JlononnumenvHoe obopyoosanue:

LITaTUB C 32)KMMOM; JIepKaTelb

111 TPOOUPOK; CIIUPTOBKA .

Mamepuanvi u peakmugol: CIAPT




STUJIOBBIN; CYyX0€ roproyee; cBeva.

Texnuka 6ezonacnocmu.

1. PaGota cBs3aHa ¢ OTKPBITHIM IJIaMEHEM — OeperuTech 0¥kKora.

2 . Tepmomapa nocye u3BJIeUYeHHs U3 IJIaMEHU OCTBIBACT HE cpa3y — OeperuTech 0xora.
3 .B criupToBke copepkuTcs roprovast >KUAKOCTb.

Huempyxkyus x 6einonenuio:

1.IToaxntounTe BEICOKOTEMIIEpATYPHBIN JaTUUK (TepMomnapy) K
pPErucTpaTopy JaHHBIX (KOMIBIOTEPY). 3aKPENUTE JATUUK B IITATUBE TAK,
YTOOBI €ro KOHYMK Kacalyicsi (PUTUIISI CIIUPTOBKH .

2 . 3axrure cnupToBKy. Korjna nokasanusi cTabuiIM3upyroTCs, 3aUIINTE
3HaYCHHE TeMIIepaTypbl Ha cxeme miaMmenu (puc. 1). 3.I1epemerntaiite
JaTYUK TEMIIEPATYPBI B CIEAYIOLIYIO TOUKY IIJIJAMEHHU B COOTBETCTBUH CO
cxemoi. J1yist aToro ocnabnsaite MypTy U nepemeniaiTe e€ (BMecTe ¢
JIANIKOW 1 JaTYMKOM) B Hy»KHOE MecTo. Kora rnokazanus
CTaOUIN3UPYIOTCS, CHOBA 3aHOCUTE 3HAUYCHUE TeMIIEpaTyphl B
COOTBETCTBYIOILIEH TOUKE HA CXEMY .

4. Tak u3MepbTe TeMIlepaTypy BO BCEX TOUYKaX IJIAMEHH, OTMEUEHHBIX Ha CXeMe
5 . IloBTOpHTE ACHCTBHS CO CBEUOM U CyXUM T'OPIOYUM

6.06parute BHUMaHue! [1pyu n3ydeHnn cTpoeHus MiIaMeHu CyXoro roproyuero
ucnosb3yercst 1/4 yacte Tabnaerku. Kycouek roprodero noMenaT Ha
KEpaMUYECKYIO IITUTKY.

1. Touku n3mepeHus Temieparypsl IameHu 7 . BHecure B riamsi CIUPTOBKYU Ha
HNOJMHUHYTBI IPoOUpPKY. M3BiIeknTe NPOOUPKY U3 MJIAMEHU M PACCMOTPUTE €€
MTOBEPXHOCTb.

8 . [ToBTOpHUTE OIBIT CO CBEYOM.

Kaxkoro niera obpazoBaiicst HanéT?

Yro 3710 3a BewecTBO? Pe3ynpTaTsl

W3MEPEHUI/HA0IIOACHU I

McToununk Temneparypa  (TemmneparypaBcpennein (TemmeparypaB Yro
Ne TETIOTHI OKOJIO GUTHIIA  [4acTH IJIAMEHU BepxHel yacTu | 00pa30Baioch Ha
(kycouka [JIaMEHU IIOBEPXHOCTHU
rOpIOYEro) POOUPKHU
1 CrnmproBka
Caeua
3 Cyxoe roprouee

Buvisoowi:

B BBIBOZIaX yKa3aTh, KAKOW UCTOYHMK TEIUIOTHI MPEATIOYTUTEIBHO UCIIOJIb30BaTh B XUMUYECKOU

1a00paTOPUH U TIOUEMY .

Koumponvnuvie gonpochwi:

1 . Kakoif HCTOYHUK TUTAaMEHH OBLT HCITONTb30BaH? 2 . Kakas 4acTh I1aMeHH caMasi Topsidas?

3. [lo xakoil MakcUMalIbHOW TemIiepaTypsl yiaércs nporpets Tepmomnapy? 4 . Uro ropsiuee —

LIEHTp TUIAMEHU WIH Kpas?

5 . [louemy cnupTOBKa FOPUT MOYTH OECLBETHBIM IIJIAMEHEM, a CBeva —

cBeTAmrM? MO>XHO JIM UCTIOJIB30BaTh CBEYH B J1aOOPATOPUU BMECTO

CIMPTOBOK?

6 . Kakue mpoayKThl TOPEHHUS OJMHAKOBHI y CIUPTOBKY U cBeun? 7 . 3ajaHne sl TOATOTOBKH K
I'1A, BITP

[Ipu HarpeBaHuU TBEPABIX BEUIECTB B IPOOHpPKE HEOOXOAUMO: 1.B35Th



MpOOUPKY B PYKU U HarpeBaTh Ty YacTb, I7I€ JIEKUT BEIIECTBO;
2.3aKpenuTh MPOOUPKY B IITATUBE U HATPEBATH TY YaCTh, T/ JICKUT
BEILIECTBO;

3.B3Tb IPOOUPKY B PYKH, IPOTPEThH

BCIO NMPOOUPKY, a 3aTEM Ty 4acTh, I

JIEKUT BEUIECTBO; 4.3aKPENUTh

MPOOUPKY B IITATUBE, IPOTPETH BCIO

poOUPKY, a 3aTEM Ty 4YacTb, TJI€ JECKUT

BemecTBo . ([IpaBwibHBINA OTBET: 4 .)

8.3amanue s pa3BUTHS QYHKIIMOHATHLHOW TPAMOTHOCTH

B xnure Maiikna @apanes «Vctopus cBedn» aBTOp OIUCHIBAET
OIBIT, KOTOPBIN OH IEMOHCTPUPOBAJI HA CBOMX JIEKIMAX. B miams
CBEYM OH IOMEINAJ] U30THYTYIO CTEKISHHYIO TpYOKy. OJIMH KOHEll
TPYOKHM OITyCKaJICsl HelaleKo OT (PUTHJIS,, BTOPOM BBIBOIMIICS HA
HECKOJIBKO CAaHTHUMETPOB OT INTaMEHHU. Yepe3 HEKOTOPOoe BpeMsl K
KOHIYy TPYOKHU MOJHOCHIIU TOPSILYTO JIyuuHy. [losBasioCcs miams,
KOTOPOE CYIIIECTBOBAJIO OTAEIBHO OT IIJJaMeHU cBeuu. Kak MOKHO
OOBSICHUTB 3TO sIBICHUE?

OtgeT: B 310i1 yacTw muamMeHu MPOUCXOTUT ucraperne napaduna. [laper mapaduna Ha
BO3J1yX€, IIPU MOIKUTAHUH, 3aTOPALOTCSL.

Puc. 2. OnpIT ¢ IJ1IaMeHeM CBeUYH

JleMOHCTpalMOHHBIN 3KciepuMeHT Ne 1. «Bwvloenenue u nocnowjenue menna — npusnax
XUMUYECKOU peaKyuuy

Teopernueckas yacte. PabGora mpoBoauTcs mnpu u3zydyeHuu Tembl «lIpusHaku
XMMHUYECKHX peakuui». Bwiaenenune u

MOTJIOLIEHUE TEIUIOThI, U3MEHEHUE OKPACKHU PaCTBOPOB MUJIU BEILIECTB, BbIJICICHHE
rasa sBJISIIOTCSI OCHOBHBIMU MPU3HAKaMU XUMHUECKUX peakuuil. Takxke uMeeT
CMBICJI IOBTOPUTH PA0OTY MPU BBEJICHUU MOHATHUS «TEIIOBOM YPPEKT peakium» .
IIpaktuyeckas yactb. Llenb paboThL: MPOAEMOHCTPUPOBATH BBIAEICHUE U
MOTJIOLIEHUE TeIUla MPH XUMHUYECKHX peakiusx. CBA3aTh MMOKa3aHUS JaTuMKa
TEMIEPATYPBI C OCSI3aTEIBHBIMU OLIYIEHUSIMHU.

Ilepeuenv damuukoe yugposoii 1abopamopuu: TATIMK TEMIEPATypbl ITIATHHOBBIM.
Hononrnumensrnoe obopyoosanue: 1pa XUMHUYECKUX cTakaHa (50 M), IPOMBIBAJIKA C
TUCTUJUIMPOBAHHOW BOJIOM, CTaKaH JUIsl CJIMBA OTPAaOOTaHHBIX PACTBOPOB.
Mamepuanvt u peaxmugsi: aTIOMAHNAEBAs IPOBOJIOKA WK rpanyibl, 20%-Hbli
pactBop ruapokcua Hatpust NaOH, 10%-HbIil pacTBOp YKCYCHOM KHCIOTBI
CH3COOH, runpoxap6onat Hatpus NaHCO3 .

Texnuxa 6e3onacnocmu: 1 PaboTaTh B OuKax. 2.TpeOyetcst coOmtofeHNe
Mep Oe3omacHOCTH MpH paboTe ¢ THUAPOKCHIOM HATPHUs M HarpeBaTeIbHBIMU
npudopamu.




Unempykyus k evinonnenuro: 1.B XUMUYECKUN CTakaH HAJIEUTE PACcTBOP IIECJIOYHU

NaOH. MWM3meppre ero temmeparypy. IlomecTtuTe rpaHyiasl WM IPOBOJOKY
QIIOMHUHHS TaK, 4TOOBI HaJ] HUMU OcTaBajcs cioi kuiukoctu. Korma nHaunércs

peaknus, oOpaTuTe BHUMAaHHE INKOJBHUKOB Ha BBIJCICHHE ra3a M YBEIMUYCHHE
temreparypsl. JKenarenpHo (ecnu peakuus HAET HE CIUIIKOM OypHO) MPOMTH MO

KJlacCy W JaTh UIKOJbHHKAM IOTPOTaTh CTakaH, 4TOObI yOeAMTHCS, YTO €ro
cozepkuUMoe pazorpenocb. OTMETTE MAKCUMAJIBHYIO TEMIEPATYpy pacTBOpa.
[losydeHHBIH pe3ynbTar 3aHECUTE B TAONIHILY .

2.ITpomoiite gaT4umk TemIeparypsl Bojoi. B crakan HajelTe ykcycHyro kuciaoty Ha B 1/3 mo
BbIcOTE. MI3MepbTE €€ Temiieparypy.

HeGonpmmMy mopuusiMi HachIbTe THAPOKAPOOHAT HATPUS, TOMELINBAs JATYMKOM
temreparypbl. OOpaTuTe BHUMaHUE HIKOJIBHUKOB Ha BBIJEICHHUE raza - MPU3HAK
xumuueckon peakuuu. IlocMoTpute, kak u3MeHsercs Temieparypa. OTMerbre
MHUHHMMAJIBHYIO TEMIIEPATYPY PACTBOPA.

[TosrydeHHBIH pe3yIbTaT YICHUKH 3aHOCAT B TaOuIy.  Pe3ynbTarel u3MepeHuid /HabaroaeHui
Bu1600si: YKa3zaTh NpU3HAKU XUMUYECKUX PEAKIIUH.

Pearupytomiue Bemectsa HauanpHas MaxkcumanpsHas/MuHUMa | Beiaenenue wim
TeMIiepaTypa JBHAS TEMIIEparypa MOTJIOIICHHUE TETIIIOTHI
pacTBopa pacTtBopa

PactBop mienoun u anmtoMuHUN

PacTBOp yKCYyCHOM KMCHOTHI U
cozia

KoumponvHnuvie gonpocswi:

1 .IlpuBenuTe MpUMEpHI peaKiuii, IPOTEKAIOIINX C BBIICTICHUEM TEIUIOTHI.

2 Jlng nomydeHus: HeraméHon U3BECTH MeJl TPOKAJIUBAIOT IpU

BBICOKO# Temrieparype. K kakoMy THITy MOYKHO OTHECTH 3Ty

peakuuto? 3.3aganue aiia noarorosku k ['MA, BIIP: Tonbko

XMUMUYECKHE SBJICHUS TIEPEUNCIICHBI B TPYIITIE:

1.'opeHue cBeun, BbINaJCHUE JOXK/IEBBIX Kaleib, KUTIEHUE BObI

2.Ckucanue s0JI09HOTO COKa, CKHCAaHHE MOJIOKA, PACTBOPEHHE MeJla B YKCyCe
3.TasiHue cHera, MJIaBJeHUE CBUHIIA, IPOTYXaHHe KYPUHOTO siilla
4.00pa3oBaHue TyMaHa, TOpeHHE OEHTaIbCKOM CBEUH, TOPEHNE IPUPOTHOTO ra3a.

JleMOHCTpPAIIMOHHBII IKcIepuMeHT Ne 2. «Paznoscenue 600bl INeKMPULECKUM HOKOM»
Teoperunueckas yacte. [lepen Hauanom paboTsl cieayeT 0OCYIUTh CO IKOJIbHUKAMHU
BOIIPOC: MPOCTBIM WJIM CIIOKHBIM BEIIECTBOM sBIIsieTCS BoAa. Ilocie BeIIBHIKEHUS
YYAIIUMHUCS PaA3IUYHbIX TUIOTE3 YYHUTENIb MPOCUT MPEIOKHUTh BapHUaHTBl HX
9KCIIEPUMEHTAJIbHON ITPOBEPKHU.

OOBIYHO JaHHBIN OMBIT PEKOMEHAYIOT MPOBOAUTH B ipubope ['ohmana, ycTpoiicTBO
KOTOPOT'O SIBJISIETCSI JOCTATOYHO CJIOXKHBIM JUIsI BOCBMHUKJIACCHUKOB. Y JI0OHEe €ro
MIPOBOAUTH B PUOOPE ISl OIBITOB C 3JIEKTPUUECKUM TOKOM, UCIOJIb3Ys B KAUeCTBE
anekTponuta 10%-HBI pacTBOp TUAPOKCHIA HATpUsi U CTalbHble (JTydile
HUKEJEBbIE) ANIEKTpoAbl. Bo n3bexxanue BCrieHUBaHUs pacTBOPaA MPU JEMOHCTpAIUU
K DJIEKTPOJIUTY clieAyeT n00aBUTh STWIOBBIM cnupTt (Ha 4 oObéMa pacTBOpa
anekTpoiuta 1 006EM 95%-Horo pacTBopa cnupTa) .

[Ipaktrueckas yactb. Llenb paboThl: chopMUPOBATH MPEACTABICHUS Y YUAITUXCS 00
aHaJIM3€ CIOKHBIX BELIECTB M M3MEHEHUH MOJIEKYJl CJIOXHBIX BEIIECTB B XOJ€
XUMHYECKHUX PEAKIIHH.

Lononnumenvnoe obopyooeanue: IpUOOP A OMNBITOB C DJIEKTPUYECKHM TOKOM;
UCTOYHUK TOCTOSHHOTO TOKa: MPOOUPKM - 2 IIT., IPOHYMEPOBAHHBIE, JYYHHKA;
CIMPTOBKA; MPOOKU — 2 LT, TUHLET .




Mamepuanvt u peaxmuswt. cniupt 3TUN0BBINA, 10%-HBIH pacTBOp IIET0UN.

Texuuxa 6esonacnocmu: Paborars B oukax. TpeOyroTcs crienuanbHble MEphl 0€30MaCHOCTH TIPH

paboTe ¢ TUAPOKCUIOM HATPUS .

Huempyxkyuss  k  evinoanenuro: 1.3all0OTHUTE  DJIEKTPOJIIMTUYECKYIO BaHHY U

JIEMOHCTPALIMOHHBIE TMPOOUPKH PaCTBOPOM DIIEKTPOJIUTA 3apaHee, 10 YpoKa.

2.IIponeMOHCTpUPYHTE MPUOOP yUAIIUMCS, OOBSICHUTE €r0 YyCTPOUCTBO M BKIIFOUHUTE

ITOCTOSIHHBIA 3JIEKTPUYECKUM TOK.

3.Habmiomaercst BblAeNeHHE Ta30B Ha 3JeKTponax mnpubopa. OOpaTuTe BHUMaHUE

y4aluxcs Ha TO, YTO OJHH U3 ra30B BbIAEIAETCS MHTCHCUBHEHN 1 3aHUMAaeT B JIBa pa3a

O0sb1IHMif 00BEM IO CPABHEHUIO CO BTOPBIM ra30M.

4.00cynutre HabOmogaeMble NPHU3HAKM  XMMHYECKOM  peakuuu, clenaiire

MIPENIOJIOKECHUST O TOM, B KaKMX IMPOOUPKAX HAXOJATCS KHCIOPOJ W BOJOPOI.

DNeKTpoau3 MpeKpaTuTe, Korjaa B mpodupkax Habepércs okoo 6 mil Bogopoaa u 3

MJI KUCJIOPOJaA .

5.00parure BHUMaHHUE HA pa3TUYHbIE 00bEMBI COOpaHHBIX ra3oB. [IpoOupku MI0THO

3aKpoTe MPOOKaMHU IOJ CJIOEM 3JEKTPOoJuTa. TIeromend JIyduHOM OmpeneuTe

HaJIM4YUMe KHUCIOopoJa B MpOOUpKe, TOpsIIeld ITy4YUHOM TOJOKIUTE BOJOPO/I.

[IpennoxkuTe ydYamuMcs 3aHECTH PpE3yJibTaThl HAONIOJCHUNH B TaOIUIy.
PesynpTatsl HaOIIOACHMIA

Howmep mpobupku OO0béM raza Hazpanue raza

1

2

Bv1600wbi: OTpa3uTh, YTO IPOUCXOAUT C MOJIEKYJIAMHU CJIOKHBIX BELIECTB B X0/1€ XMMHUECKON
peakLum.

Konmponvnvie 6onpocwi: 1. MOXKHO 111 10 BHEITHEMY BUy OTJIMYUTH ra3 BOAOPO
oT raza kucsopoza? 2 .Kakue 4yacTuipl COXpaHstOTCs B X0/1€ IPOTEKAHUS PeaKLu1
pas3noKeHus BOJbl, a Kakue paspymarorcs? 3 .Kak qokas3ars, 4To B COCTaBe caxapa
COJIEpIKaTCsl aTOMBI yriiepoja?

4 3ananue ans noaroroBku k ['MA, BIIP. [Ipu cobupanum razoB uCHoab3yOT
npuOOpHI, MpesicTaBlIeHHbIE Ha pucyHKe. C MOMOIIbI0, KAKUX U3 YKa3aHHBIX
pruOOpPOB MOKHO cobupaTh Boiopoa? OOGOCHYITe CBOM OTBET, UCXO/s U3 CBOMCTB
JAaHHOT'O rasa.

Puc. 7. ITpuGops! 115t cobupaHus razoB

(A) (b) (B)
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JleMoHCTPpAIUMOHHBIN 3KcniepuMeHT Ne 3. «3aKOH COXpPaHEHHSsI MACChI BellleCTB)
Teopernueckas yactb. [Ipym M3yuyeHUM NaHHOW TEMbI 1IEIECOOOpPA3HO CO3/1aTh MPOOIEMHYIO
CUTYalMIO, 7Sl pa3peleHus
KOTOpPOM yuamuecs BBIJBUTAIOT TUIOTE3bl, TPEOYyIOIIHUE HSKCIEPUMEHTAIbHON
npoBepku. [Ipu oOcyxIeHHn NpeUIoKEHHBIX BAPUAHTOB MPOBEPKU BBIIBUHYTHIX
TUIOTE3 BOCBMUKIIACCHUKM TPEUIaraloT pa3jMyHble BapUaHThl KOHCTPYKLUHU
puOOpPOB, T.€. MPOSBIAIOT TBOPUECKYIO AKTUBHOCTh, B X0OJIe KOTOPOH HMPOMCXOIUT
II€pEOCMBICIICHUE TPUOOPETAEMBIX 3HAHUH.

Ha ypoke yuammecss y3nator o padorax M. B. JlomonocoBa u A. JlaByasbe,
MOCBAIIEHHBIX OTKPBITHIO 3aKOHA COXPAHEHHs MAacChl BEHIECTB, (POPMYIHPYIOT

3aKOH, IPUXOJAT K BBIBO/Y, UYTO Macca BEIECTB B XO/€ PEAKLUHU TOJDKHA OCTaBATHCS
MOCTOSIHHOM. JIOOMBIIMCH NMOHUMaHUS JIaHHOTO TE3HUCa, YUYUTEIb JIEMOHCTPUPYET
9KCIIEPUMEHT .

IIpakTnueckast yactb. llenb paboThI: KCHEPUMEHTANbHO /0Ka3aTh 3aKOH COXPAaHEHHUS MacChl
BELIECTB .

Jlononnumenvnoe obopyoosanue. BEChl TEXHOXMMHYECKHE WM 3JEKTPOHHBIE; CBeYa; Kojba
TI0CKOTOHHAs 250 MIT; JI0XKKa JJISt CKUTAHUS BELIECTB.

Mamepuanel u peakmugoi: cBeya.

Texnuka 6e3onacrHocmu: BBITIOTHATH TPEOOBAHUS NMPU pabOTE C OTKPHITHIM IUIAMEHEM.
Huempykyus  k  evinonnenuro:. Ha pblUaXHBIX WIM  3JEKTPOHHBIX  Becax
YPaBHOBEIIMBAETCS CBEYA, a 3aTeM YUUTEJNb 3aKUraeT e€. Yuammecs HaOIOAAI0T,

YTO B TE€YCHHE ~| MUH paBHOBECHE BECOB HApPYIIAETCs, Yalllka C TOPsIIEH CBEUOi
MOJTHUMAETCSl BBEpX. YualluMmcs 3afarorcs Bompochl: «Kak MOXHO OOBSCHUTH
HaOmoaemelil ¢akt? Kak 3TOT (akT cormacyercss ¢ 3aKOHOM COXpPaHEHHUS MacChl
BemiecTB?» OOCyX/IeHHe TaHHBIX BOMPOCOB MPUBOJIUT YYAIIUXCS K MBICIH O TOM,

YTO DKCIEPUMEHT MPOBEAEH HEKOPPEKTHO, CIEAYyeT H3MEHUTh KOHCTPYKIIMIO

npudopa.

VYuurenp 3apaHee OJKEH IMOATOTOBUTH KOJOY JOCTaTOYHO OOJBIIOr0 00bEMA € XOPOIIO
M0JIOTHAHHOM MPOOKOIi, B KOTOPYIO BCTaBJIEHA JIOKEUKA.

B noxeuke 3akperuisiercst ceeua. Becb npubop B coope — .—_—:iuml::.b
3apaHee ypaBHOBelIMBaeTcs Ha Becax (puc. 8) . Korna

ydaliuecs: IpUXOAST K BBIBOAY, YTO OIBIT CIEIyeT

MIPOBOANTH B 3aKpPBITOM NpuOOpe, y4uTenb HOCTAET

BEChl C KONOOHM, 3a)Mraer cBeuy, 3aKpelUIEHHYIO B

JIO’)K€YKE, BHOCHUT B KOJOy U IUIOTHO 3aKphIBAET.

VYyamuecs BUAAT, YTO PpAaBHOBECHE BECOB HE

HapyIaeTcs B X0/1€ BCEr0 KCIIEPUMEHTA .




Puc. 8. ITpubop 1t IeMOHCTpauK 3aKOHA COXPAaHEHHSI MacChl BEIIECTB

BbiBoab!:
B BeIBOZax HEOOXOAMMO OTPA3UTh TE3UC, YTO Macca BEIIECTB MPHU MPOTEKAHUN XUMHUYECKOM
PEeaKIuu COXPaHIETCS .
Koumponvnwvie 6onpochwi:
3ananus s pa3BUTHSA QYHKIIMOHAIBHON TPAMOTHOCTH
1.1Ipu ropenun apoB octaércs 30sa. Macca 305161 MEHBIIE MACChI B3ATBIX JUIS COKUTAHUS IPOB.
Kak M0xHO 0OBSICHUTH 3TOT (haKT?
2. 1511 IpUTOTOBIICHUSI MSICHOTO OyJIbOHA IOBAp B3sJI KYCOK Msica ’
ITocne Bapku kycok wmsica cran BecuTh 800 r . [Touemy macca I/ISI\TO‘IKA! POCTA

JleMoHcTpanuoHHBI 3KkciepuMeHT Ne 4. «Onpenesnenue coctaBa Bo3ayxa»
Teopernyeckas yactb. [lepen mpoBeneHunem
AKCIIEPUMEHTa YyYallluMCs HEOOXOAMMO OOBICHHUTH
YCTPOUCTBO MPUOOpPA, UTO O3HAYAIOT JAeneHus. Takxke
Heo0X0IuMO yOeIuThCs, YTO poOKa mpudopa
repMETUYHO 3aKphIBaeT cocy/. [IpakTuyeckas 4acTs.
Lenb paboOThI: SKCIIEPUMEHTAIILHO OIPEIEIUTh
00BEMHYIO JTOJTIO KUCIIOPOJIAa B BO3IYXE .
Jlononnumenvroe obopyoosanue: IpUOOP IS ONPEICIICHUs] COCTaBa BO3/yXa, IITATHB,
CIUPTOBKA, CTEKJISIHHAS [TAJI0YKA, JTy4YHHA, CTaKaH C BOJOM.
Mamepuanvt u peakmugwl. KpacHblii hocdop.
Texnuka 6ez3onachocmu’. C OCTOPOKHOCTBIO 00pamarbes ¢ ropsimuM Gocdopom.
Hncmpykyus Kk 8bIn0IHEHUIO!
1. KpucrainmuszaTop HanoJIOBUHY 3arojJHUATE BO1oW. Ha moBEpXHOCTH BOABI
nomectute papdoposyro yamky ¢ 1—1,5 r cyxoro kpacHoro ¢ocdopa. 2.06parute
BHHMaHUE Ha HEOOXOIMMOE YCIIOBHE IKCIIEPUMEHTa — BJIAXKHBIN (docdop
UCMOJb30BaTh HeMb3s! Pochopa TOMKHO OBITH B3ATO OOJbILIE, YeM TpedyeTcs
JUIS CBS3BIBAHUSI BCETO KHCIIOPO/1a, HAXOASILErocs B COCYAE.
3.01kpoiiTe mpoOKy mpubopa M MOMECTUTE KOJOKOJ B KPHCTAIM3ATOP C BOJOH.
[Torpy3ute K0i0KOJI B BOJY HAaCTOJIbKO, YTOOBI YPOBEHb BOJIbI COBMAJAl C HUKHUM
JeJieHneM Kosokona. [Ipu 3ToM HMKHMH Kpail KOJIOKOJa HE JOJDKEH JOXOIUTH /10
JTHa KpucTanau3aropa . Jlis 3Toro KojoKoJl 3aKpenuTe B IITaTUBE WM TIOMECTUTE Ha
JTHO KpUCTAJIJIN3aTOpa JIBE CTEKIITHHBIC MAJIOYKH .
4.CulbHO pa3zorpeB KOHEIl CTEKISIHHOM MaJOo4yKd, OMyCTUTEe €€ B KOJOKOJI M
nonoxrure gocdop. Kak Tonsko pocdop 3aropencs, ObICTPO U3BIEKUTE NATOUYKY U
3aKpoMTe KOJOKON TMpoOkoi. Koyiokon 3amomHseTcss TyCThIM O€TBIM  JBIMOM,
COCTOSIIIIMM U3 YacTH4eK (POCPOPHOTO aHTUIPHUIA.
5.11pu ropennn docdopa 00bEM BO31yXa BHYTPH KOJIOKOJIA BHAYAJIE OT HArPEBAHUS
HEMHOI'0 yBEJIMUYMBAETCS, a YPOBEHb BOJABI B KOJIOKOJIe moHmxkaerca . [lo mepe
pacxo/10BaHus KUCIOPO/a MIaMsl TOCTETEHHO racHeT. benblit hochopHblil aHruapH
pactBopsiercst B Boae . Cocya oOXJaxIaercs, ra3 B KOJOKOJIE IOCTEIEHHO
yMeHbIIaeTcss B 00bEME . VYpoBeHb BOJbI B KOJOKOJE TOBbIIIaeTca . B
KpUCTAJIM3aTOp JI0JIeiiTe BOABI B TakoM OObeMe, YTOOBbl BHYTPH U CHapyXu
KOJIOKOJIa YPOBHHU OBLIM OJAMHAKOBBI M COBIAJAJI CO BTOPHIM JIEJIEHHEM KOJIOKOJIA.
6 . OTkpoiiTe npuOOp M MpU MOMOIIM TOPAIIEH TyuynuHbl yOeauTech B
TOM, YTO OCTaBIIMICS B KOJIOKOJE ra3 He MOJAEpKUBAET TOpPEHUS.
PesynbTarel HaOMIOACHMIA




Uucno nenenuit B mpudope,
3aITOJITHEHHBIX BO3yXOM
(1o mpoBeIeHUs PEAKITUM )

Yucio neneHu B
npubope,
3aMOJTHEHHBIX
raszamu (rmocie
MPOBEJICHUS
peaKInm)

Kakoii raz npopearupoBan?

BriBoabI:

B BBIBOJIaX yKa3aTh cojJepikaHHe KUCI0poaa B Bo3ayxe (B ).

KonTponbusie Bonpocs!: 1.Kakoii ra3 pacxogyercst npu cxxuranuu gocdopa B
Bo3ayxe? 2.Kakoit 00bEM kuciopoaa B Bo3ayxe? CKOJIBKO 3TO COCTABIISIET B
npouenTtax? 3.Ilouemy ass mpoBeaeHus dKcrepuMenTa 0epyT u30bIToK ocdopa?
4.Kakoii ra3 ocTajicsi B KOJIOKOJIE [1OCIIe

cropanus ¢ochopa? 5.3amanus s

noarorosku k 'MA, BIIP Ykaxure, B

KaKYIo I'pyIinry BXOIAT BCIICCTBA,

3arpsI3HAOIME BO3AYX:

1.BoAstHOM Tmap, YIJIEKHUCIBINA ra3; 2.CepHUCTHINM ra3, OKCHJIbI a30Ta; 3.KHCIOpPOI, a30T; 4.rejuii,

KHCJIOPOJT
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9 kiace
JemoncTpaunoHHblii 3kciepuMeHT Ne 1. «TemioBoii 3 ekt pacTBopeHus BelllecTB
B BOJe&»
Teopernueckas dacTh. PacTBopeHHe BelIecTB MpeACTaBIsSeT cO00M CIOXKHOE
(U3NKO-XUMHUYECKOE SIBJICHUE, 3aBUCSIIEE OT MPUPOIBI PACTBOPEHHOTO BELIECTBA U
pacTBOpUTENIA, OT TEMIIEPATypPhl U KOHIIEHTPALMK 00pa3yroIIerocs pacTBopa.
[Ipu pacTBOpeHMH KPHCTAUIMYECKUX BEILIECTB B BOJE MPOUCXOJAT TPU OCHOBHBIX
npouecca. 1.Pa3pyiieHne KpucTauiMueckol peméTku pacTBOPSIEMOro BEIIECTBA —
SHJAOTEPMHUYECKUI MPOLECC.
2.I'mppatanus, T.e. B3auMOJ€HCTBUE YacCTHIl (HOHOB WJIM MOJIEKYJI) PaCTBOPSEMOTO
BEIIECTBA C MOJIEKyJIaMu BOJbI — J3K3oTepMuueckuili mpouecc . 3.Ilepenoc
TUAPATUPOBAHHBIX YACTHUI[ OT TPAHUIIBI KPUCTAILI-PACTBOP B 00NN 00BbEM pacTBoOpa,
3TOT NPOLECC HE CONPOBOKIACTCSI HUA BbIIEJICHUEM, HU TOTJIOLUIEHUEM TEIIOTHI.
B 3aBucumocTH 0T TOrO0, Ter0Boi 3¢h(eKT Kakoro u3 AByX MpoIeccoB (pa3pyLieHue
KpUCTalyla WM TUIpaTalus YacTUIl) mpeodiianaer, oOmmil TersioBoil sddext
pPacTBOPEHUS] MOXKET ObITh BETMUYMHOMN MOJIOKUTEIHOW MIIM OTPULIATENIbHOM.
[Ipaktuueckas 4actb. [Jenb pabomoel. ONPENETUTh TEIIOBOM 3(P(EKT pacTBOPEHHUs CEpHOU
KHUCJIOThI, TUAPOKCH/IA HATPUS U HUTPATA aMMOHUS .
Ilepeuenvy oamuuxoe yughposoti nabopamopuu’. TaTIUK TEMIIEPATYPbl TUIATUHOBBIN .
Hononnumenvrnoe obopyoosanue: ctakad Ha 150 M — 3 IIT.; CTEKJIIHHAS TaJ0YKa; TPOMBIBAJIKA;
MepHasi MpoOUpKa; MIMaTeTb — 2 T .
Mamepuanvr u peaxmuenl. cepHas KUCIOTa (KOHII .); TUAPOKCH] HATPHs KPUCTAJUIMYCCKUI;
HUTpPAT aMMOHHS .
Texuuxa o6e3onacnocmu: 1.CepHas KHCIOTa W THUIPOKCHII HATPHUS SIBISIOTCS
arpeccuBHBIMHU BelecTBaMu. Heo6XoauMo ocTeperarbes UX MOMaJaHus Ha KOXKY U
onexnay. 2.bepeur rnaza! 3.HeoOXoauMoO MOMHUTH MPABUIIO Pa3BENEHUS KHUCIOT.
4.Ha paGoueM MecTe T0JKHBI OBITh HEUTpaU3yIolIye cpecTBa: 2%-Hble pacTBOPbI
rUJIpoKapOOHaTa HaTPUs U YKCYCHOM KHCIOTHI.
Hncmpykyus K 8bIn0JIHEHUIO!
1.B nepBsiii crakan Haneite 50 Mt Bospl.  2.C MOMOIIBIO JaTYMKA ONpPEAETUTe e€ TeMIeparypy.
3.0r™eppTe 10 M KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI U MEIJIEHHO, MpHU
NIEPEMEIIMBAHUN PACTBOpPA CTEKJISHHOM NAJIOYKOW BIIMBAWTE CEPHYIO KHUCIOTY.
OO6parute BHUMaHWE Ha MOPSJOK CMEIIMBAHUS BOJIBI U CEPHOU KHUCIOTHI! Creaure
3a M3MEHEHUEM TeMIIepaTyphl MpPU pacTBOpEeHUH KucioThl. Haumbosee Bbicokoe
MOKa3aHHe TeMIIepaTyphbl 3aHECUTE B Ta0uIly. /laTuuk TiareabHO MPOMONTE BOJOM.
4.Bo BTOpO# CTakaH IOMECTUTE OKOJIO § T TBEPAOro MOPOIIKA TUAPOKCUAA HATPUSL U
Brerte 50 mu Boapl. OmMycTHUTE AATYMK TEMIIEpaTyphl U TIEPEMEIIaiTe PacTBOP.
OTMmeThTE caMO€ BBICOKOE 3HauU€HUE TeMmmepaTypbl. THaTeabHO IPOMOWTE JAaTYUK




BOJIOH.

5.B Tperuii cTakaH HachlmbTe 15 I' MEIKOKPUCTAUIMUECKOTO HUTpATa aMMOHHUS U
npuneiire 50 mu Bogsl. OmycTuTe JaTYMK TEMIepaTypbl U ObICTPO IepeMentaite
pactBop. Hanbosee HU3Kk0oe 3HaUCHUE TEMIIEPATYPhI 3aHECUTE B TAOJIHUILY.
Pe3ynbTaThl n3MepeHui/Ha0II0ICHHIA

Hccnenyemas JIMCTUILINPOBAaHHAS Bona + Boga + Bona +
cHucTeMa BOJA H2S0Oq NaOH NHsNO3
Temneparypa, °C
Bvisoowi:

OTpa3uTth, Kakoil TerioBoi 3¢dext npeodinagaet Npy paCTBOPEHUHU B BOJIE CEPHON KUCIIOTHI,
HUTpaTa aMMOHUS, TUAPOKCUIA HATPHSL.

Konmponvnwvie 6onpocwi:

1.00BsicHUTE, TOUEMY [IPH PACTBOPEHUH OJHHUX

BEIIECTB B BOJIE BBIJIEJIAETCS TEIUIOTA, APYTUX —

nornomiaercs. 2. IIpennonoxunTe TemiaoBon

3¢ dexT nporecca pacTBOPEHHs B BOjIE

THIIPOKCUA KaJIHsL.

IIpakTuyeckas padora Ne 1. DJIeKTPOJIUTHI H HEIIEKTPOJIUTHI
Teopernueckas yactb. [Ipu pacTBOpeHHH B BOJIE HOHHBIX COETUHEHHH NOJISIPHBIE MOJIEKYJIbI
BOJIbI OKPYXaloT (COJBbBAaTUPYIOT) 3apsDKEHHbIE HOHBI, IEPEeBOAS HUX B PacTBOP.
MounekysipHble COEAUHEHMSI COJIbBATUPYIOTCS, HO HE pacnasiaroTcs Ha UOHBI . B mepBoMm
Clly4ae pacTBOpP MPOBOJUT JIEKTPUUECKUHA TOK, BO BTOPOM HET .
Onpenenuth NPUHAAJIEKHOCTh BEIIECTBA UM PACTBOPA BEIIECTBA K AJIEKTPOIUTAM MOXKHO
[P NIOMOLIM HM3MEPEHUs DJIEKTPOIPOBOAHOCTH. ECiM 3JIEKTpONPOBOJHOCTH BENIMKA, TO
UCCIIEAYeMBbIil OOBEKT — JJIEKTPONUT. EciM 3HaueHHe 3JIeKTPONPOBOAHOCTH MeHbIIe 20
MKCM/CM, TO 3TO HEAJIEKTPOJIUT .
IIpakTHyeckas 4acTs.
Llenv pabomul. onpenenuTb MPUHAIICKHOCTD BEIIECTB, CMECEH BEIIECTB U paCTBOPOB BEILIECTB K
ANEKTPOJIUTAM U HEIJIEKTPOIUTAM .
Ilepeuenv  Oamuuxos yughposou nabopamopuu: AATIUK  DIEKTPOINPOBOJHOCTH
JlononHuUTeNbHOE 000pyAOBaHME: cTakaHbl Ha 50 MJ; IITAaTUB C 3aKUMOM; IPOMBIBAJIKA .
Matepuaisl ¥ peakTUBbI: JUCTUUIMPOBaHHAS BoJa; 1o 20 MJI STHIJIOBOTO CIHUpTa, OEH3UHA,
KepocuHa; 5%-HOro pactBopa caxaposbl, pactBopa crnupta (1:1), 5%-HOro pactBopa
xjopuzia Hatpusi; 5%-HOro pacTBOpa XJIOPOBOJAOPOJa; 5%-HOro pacTBopa TIHIPOKCHIA
HaTpus, MoBapeHHas coiib (TBEpaast), caxap (TBEPABII) .
Texnuxa 6esonacnocmu: 1lpu paboTe ¢ roprOYUMH KUJIKOCTAMHU (CIHUPT, OEH3MH, KEPOCHH)
BOJIN3U HE JIOJKHO OBITH OTKPBITOI'O OTHS.
Hucmpykyus K 8b1n0oIHEHUIO:
1.B crakaH momecTUTE NOBAPEHHYIO COJIb U OIYCTUTE B CTAKAH JaTYUK
3JIEKTPONPOBOJHOCTH . [TpOBOAUT JIM COJb AIEKTpUUECKUN TOK? 2. AHAJIOTUYHbBIC IEUCTBUSA
IIPOBEIUTE C caxapo3oi . 3 . B crakan HanelTe 20 MJ1 MCCIIEAYyEMOT0 pacTBOpA.
4.0mycTUTe B HETO AATYUK 3JIEKTPOINPOBOAHOCTH, 3aKPEIUIEHHBIN B JIallKe IITATHBA.
HaGmronaiiTe 3a M3MEHEHHEM 3HAYEHUS HJIEKTpOnpoBoAHOCTH. Koraa mokasanus garyuka
MepecTaHyT U3MEHSTHCS, 3alUILIUTE €r0 3HaUeHUE B TAOIHILY .
5.00patute BHUMaHue! JlaTymk mocie KaXJ0ro OmbITa TIIATEIbHO MPOMBIBAETCS
BOJOM. 6.3aTeM JAaTUMK OIyCTUTE B CIEAYIOUIUN PacTBOpP . AHAJOTUYHBIE TEHCTBUS

MPOJAENANTE CO BCEMH PACTBOPAMMU. Pe3ynbpTarel u3mepeHui
No onpiTa | HazBanue 3HayeHue DJIEKTPOJIUT WIIH
BEILIECTBA, PACTBOPA | AIEKTPOIPOBOJHOCTH, HEAJIEKTPOJIUAT
MKCM/CcM
1




Koumponvnwvie 6onpocswi:

1.00pamatoT BHUMaHue, YTO HU JUCTUIUIMPOBAHHAS BOJA, HU TBEPHAs COJIb HE MPOBOJASAT
ANEKTPUYECKOr0 TOKa. TeM He MeHee pacTBOp COJIM B BOJE IMPOBOAUT JIEKTPUUECKHI TOK.
DTO 3HAYMT, YTO B PACTBOpPE OTKYJA-TO TMOSABJAIOTCS MOABIMXKHBIE 3apsnbl. [lox 3To
HAOJIOZCHNE BBOJAT ONpEACTICHUE DICKTPOJUTAa W MEXaHH3M 3JCKTPOIUTHUYECKOU
JUCCOLIUAIUH.

2 . Bcerna nu BoHbBIE PacTBOPHI BEIIECTB IPOBOAAT ieKTpudeckuil Tok? He Bcerna, T.e.
HEKOTOpBIE BEUIECTBA HE JAIOT HOHOB IIPU PACTBOPEHUHU . ITO — BEIIECTBA C MOJIEKYJISIPHOM
Kpuctajuimaeckoit pemérkon.  3.3ananus quis noaroroku k ['MA, BITP
A) K xopo1110 pacTBOPUMBIM 3JEKTPOIUTAM OTHOCSTCS:
l.ruapoxcuy Gapus;
2.docdar maruus;
3.cynsdpun meau(Il);
4.xapOoHar kanbius. b)

DNEeKTPUUYECKHUIN TOK
MIPOBOJIUT:

1.pacTBOp ATUIIOBOTO CIUPTA; 2.pacTBOP TIUIIEPUHA; 3.paCTBOP IITFOKO3BI; 4.pacTBOP
TUIPOKCHU/IA KablIUs.

JlabopaTopHslii onbIT Ne 1. «Biausinue pacTBopuTeJisi HA IMCCOLHALMIO»

Teopernueckas yacTte. Bo MHOrMX XJOpHAax MEPEXOJHBIX METAJUIOB CBSI3U HMEIOT B

3HAYUTENbHON Mepe KOBaJCHTHBIH XapakTep . ManonossipHble pacTBOPUTENHU (CIUPT WU

alleTOH) COJbBAaTUPYIOT MOJIEKYJbI 1eaukoM. Ilpu noGaBineHun BOAbl OHA COJIBBATUPYET

VOHBI, BBI3bIBAs AJIEKTPOJIMTUYECKYIO JUcconManuIo . L{BeT pacTBopa mpu 3TOM U3MEHSETCH,

a 3JIEKTPOIIPOBOJHOCT PE3KO BO3PACTAET .

IIpakTuyeckas yacte. Llens paboTsl: chopMHpPOBATH MPENCTABIEHUE O POJIU PACTBOPUTEINS B

ANEKTPOIIUTUYECKON TUCCOLMALINY.

Ilepeuensy damuukos yugposoii 1abopamopuu’. JATIUK IEKTPONPOBOAHOCTH .

Hononrnumenvrnoe 060pydosanue. IBa BBICOKMX XUMHYeckuX crakaHa (50 mun); cTekisHHAs

MAJIOYKA.

Mamepuanvr u peaxmusvr: CuCl2 6e3BoaHbIii (MMeeT KopuuyHEBbI 1BeT . [lomydaror,

HarpeBas KpUCTAJUIOTMApAT B YalIKE JUIs BBIMAPUBAHUA . XPaHAT B IUIOTHO 3aKPBITOM

COCYy/Ie); alleTOH WU CIIUPT .

Texnuka 6ezonacnocmu: 1 . CnUpPT M alleTOH — roprouue BemiecTBa. He Hcmonb3oBaTh

oTKpbIToe IulaMs. CrneuuanbHble Mepbl 0€30MacHOCTH MpH paboTe C TOpHOYUMHU

KHUJIKOCTSAMHU. M30eraTh nonaaanus coieid Meu Ha KOXKY M OJIeXK]Ty, TaK KaK OHU SITIOBUTHI.

2 . Ilpu noragaHuyl CMBITH XOJIOTHOHM BOJION O€3 MbLIa.

Huempyxyus k 66inoHeHuio:

1.B xumuueckuii crakan HachinbTe ~0,5 T 6e3B0gHOTO XMopuaa meau (1) CuCl2 u nanetite ~25
MJI CIIMPTA UJIH alleTOHa .

2.PacTtBopuTe BellecTBO, MepeMelnBasi COAepPKUMOE CTaKaHa CTEKJISTHHOM Malo4yKoi.

Ecnn pacTBOpUTH COJIb TOJHOCTBIO HE YIAETCS, aKKYpaTHO CJIEHWTE MOJYyUEHHBIN PacTBOP

B JIPYTO# CTaKaH.

3.Ilorpy3uTte B pacTBOp LIyN JaTYHKA FIEKTPOIPOBOIHOCTH U U3MEPHTE AIEKTPOIPOBOIHOCTS .

4.00paTuTe BHUMaHNe Ha IIBET pacTBopa. [Ipuieiite k pacTBOpy 25 M BOIBI.

[lepemeraiite, 0OpaTuTe BHUMaHUE HAa U3MEHEHHE OKpacku. 5.M3mepbTe

ANEKTPONPOBOIHOCTD MOJYYEHHOT'O pacTBOPA .

Pe3ynbpTaThl n3MepeHui/Ha0Ir0IeHHIA

BemtectBo DJEKTPONPOBOAHOCTD B CIIUPTE DJIEeKTPONPOBOAHOCTD TIOCIIE
(amrerone) JI0OABJICHNS BOJIBI

Xnopua meau (1)




Bv16o0si: OTpa3uTh BIMSHHUE PACTBOPUTENS HA AIEKTPOMPOBOIHOCTH COJIH.
Koumponvnvie gonpocwi: 1.0 4uém CBUAETENBCTBYET POCT IEKTPOIIPOBOAHOCTH COJIU IIPU
no6asiiennn Bojbl? 2 . [louemy u3mensiercs upet pactsopa? 3 . Kak BiuseT npupoaa
pacTBOpUTEIIS Ha 3JIEKTPOJUTUUECKYIO TUCCOLUALINIO?

JlaGopaTopHublii onbIT N 2. «CuiibHBIE H ¢cJIa0ble Y1eKTPOJIUTHD

Teopernyeckas 4YacTb. ODJIEKTPOJIUTAMHU HA3bIBAIOTCA BELIECTBA, pacHaJarolluecs Ha HOHBI
BCJICJICTBUE IEKTPOJIINTUYECKOU

aucconuanuu. PacTBOpBI 3J€KTPOJIUTOB ABIISIOTCSA MPOBOJAHUKAMHU BTOPOTO POJa, TaK Kak
MPOBOAAT IJIEKTPUUYCCKUN TOK 3a CU€T MOHOB. I10 CIOCOOHOCTH K AIEKTPOIUTUYECKON
JUCCOLUAIMN DJIEKTPOJIUTHl YCIOBHO Ppa3esAlOT Ha CHiIbHbIE U ciadble. CUIbHBIC
AJIEKTPOJIMUTHl TPAKTUYECKH IOJHOCTHIO JTUCCOIMMPOBAHBI HA HMOHBI B pa30aBICHHBIX
pactBopax . K HUM OTHOCATCSI MHOTME HEOPraHUYECKUE COJIM, HEKOTOPbIE KUCIOTHI M
LIEJI0YN

. Cna0pbie 311eKTpo- JUTHI JUIIb YACTUYHO JTUCCOLMUPOBAHBI HA HOHBI, KOTOPbIE HAXOASTCS

B JIUHAMHYECKOM pPAaBHOBECHHM C HEAMCCOIMUPOBAHHBIMH Moyiekyidamu . K crnabbim
ANEKTPOJIUTAM OTHOCSITCSI MHOTME OpPraHUYECKUE KUCIOThI U OCHOBAHHUS .

[IpakTuyeckas 4yactb. [lenv pabomei: ONpPENeaNTb, SIBISIOTCS JIM BbIIaHHBIE BEIIECTBA
CWJIBHBIMH WJIM CJIa0BIMU 3JIEKTPOJIUTAMH HA OCHOBAHUU U3MEPEHUS JIEKTPOIPOBOAHOCTH

HX PacTBOPOB .

Ilepeuens oamuukos yugpoeoii 1abopamopuu’. JATINK SJIEKTPOIPOBOTHOCTH .

Jononnumenvnoe 060pyoosanue. TpU XUMHUYECKUX cTakaHa (25—50 ™), mpombiBajika ¢
JUCTUIUTAPOBAHHOM BOAOH .

Mamepuanvr u peaxmugvl: 10 %-Hble pacTBOPHI COJSHOW, a30THOM U YKCYCHOW KHCJIOT
(>xenatenpHO B KareabHULaX); (UiIbTpoBabHAsg Oymara .




TOUKA \" POCTA

Texnuka 6ezonacnocmu: CobnrogaiiTe Mepbl 6€30MaCHOCTH MPHU PAbOTE C KUCIOTAMHU U

IIEII0YaMHU.

Hncempykyus K 861N0IHEHUIO.

1.B Tpu crakana Hajente 1o 25—>50 M1 IUCTUIUTUPOBAHHOM BOJIBI.

2.B nepBbIii cTakad 100aBeTe 1 Karumo yKCyCHOM KHCIOTHI, BO BTOPOM — COJISTHOM, B TPETHH —
a30THOM.

3.M3MephTe 25IeKTPOITPOBOIHOCTD KaXKI0TO pacTBOPA, BHITUPAs

ryn GUIbTPOBANIBHON OyMaroil mocie Kaxaoro M3MEepeHus .

Pesynprarsl u3MepeHui

Ne mpoOb1  [3HAUEHME AITEKTPONPOBOTHOCTH, MKCM/cM  [Ha3BaHME BBIJAHHOTO BELIECTBA

1

2

3

Bu1600b1: OTpazurte NpUHAIJIEKHOCT BEIIECTB K CUIBHBIM U CIIA0BIM 3JIEKTPOITUTAM.
KoHTponbHbIE BOIIPOCHL:

1.IToueMy pacTBOp COJSHON KUCIOTHI JIyUIIe MPOBOIUT

AIEKTPUUYECKUN TOK TIO CPAaBHEHUIO C PACTBOPOM YKCYCHOM

KUCIOTHI? 2. K KakuM 3J€KTpOJIUTaM OTHOCUTCS paCTBOP a30THOM

kuciotel? 3 . 3aganue jaaa noarotosku k I'MA, BITP

DopMyIIBI TOJIBKO CIA0BIX AJIEKTPOIUTOB MPECTABICHBI B PSIY:

1.Ca(OH)z, H2S, HoSOs  2.H2CO3, NH3-H20, HoS  3.KOH, KNO3, HCI  4.ZnS04, MgCl,,
HBr

JleMoHCTpalIMOHHBIH ONBIT Ne 2. «M3yueHHe BIAUSTHUSA PA3JHYHBIX (PAKTOPOB HA CKOPOCTH
peaKkmum»

Teopernueckas yactb. CyliecTBYIOT pa3Hble MOAU(UKAIMK TTpubopa ISl U3y4YeHUs
XMMUYECKHX peakuuid. B oaHOI KOHCTPYKIUHM pOJIb peakTopa BBIMOJIHSAET 0ObIUHAS MPOOUPKA,
B JIpyroi, Oosiee coBpeMeHHOM, — cocy 1 JlannomnbTa.

OpnHako TeXHMKA IEMOHCTPALMU IKCIEPUMEHTA OCTAaETCSI OAMHAKOBOW. MeHseTcs IuIlb
MOPSAZIOK CMEIIMBaHUs pearupyrounux Bemects. CHauana B MPOOUPKY-PEaKTOp 3aIHBaeTCs
pacTBOp KUCIOTHI, a B HETO MOMEIIAeTCs TBEPI0E BEIIECTBO (LIMHK, Mpamop).

[IpakTuyeckas yactb. l{eab paboOThI: H3YUUTH BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh
XUMHYECKON peaKIHy.

Ilepeuenv 0amuukoe yugposoii nabopamopuu’. ATINK TEMIIEPATYPbI TNTATHHOBBIH.
Hononnumensrnoe obopyodosanue: IpUOOP Ul U3YyUEHUSI CKOPOCTU XUMHUUECKHX PEaKIMi;
AJIEKTPHUECKas TUTUTKA; CTaKaH XuMHu4yeckuid Ha 250 MIT; mmaresb; KpUCTauIn3aTop s
npombIBaHus cocynoB Jlanaonbra; npodupku [1X-21 (3 mr .) .

Mamepuaner u peaxmueoi: cosnsiHas kuciaoTa (4%-ubiit); consiaas kuciaota (10%-Hebrit);




KYCOYKH Mpamopa; MOPOIIOK MpaMopa; YKCycHas KucioTa (6%- HbIi); UHK; TIEPOKCH/T
Bojopoaa (3%-ublit); nuokcua mapranna (IV) .

Texuuxa 6ezonacnocmu. CoOnroaaTh mpaBuiia paboThl ¢ KUCJIOTaMU U HarpeBaTeIbHbIMU
ANEKTPUYECKUMU NPUOO- paMH .

Hnempyxyus k geinonnenuio:

Onvim 1.BavsiHue NpUpo/ibl pearupyromyux BEIIeCTB Ha CKOPOCTh XUMHUUECKON peakiiuu

B oxgno xoneno cocyaa Jlanponbra Hazeiite 3 M 1 M pactBop ykcycHoi kucioftbr ( 6%-
HBIN pacTBOp), B IPyroe KoJIeHO moMecTtute 2—3 TrpaHysibl uHKa. Bo BTOjfoii cocyn Jlan-
nonbta HajenTe 3 Mi1 1 M constHOM KucinoThl ( 4%-HbIii), B Ipyroe KOJICHO — 2—3 TpaHyIIbl
uuHka . [Ipucoenunure cocynsl JlaHnonpTa K MAHOMETPUYECKUM TPyOKaMm.

Obpamume enumanue! OTHOBPEMEHHO TMepeielTe KHCIOThI B cocyaax Jlanmonmbra K
rpanyiaM 1uHKa. CpaBHUTE YPOBHHU )KUIKOCTH B MAHOMETPUUYECKUX TpyOKax. Yuammecs
JIEJIAt0T BBIBOJ O Pa3HOM CKOPOCTH XMMHUYECKUX PEAKIUN .

Onvim 2. BiisiHEe KOHIICHTPAIIUU PEAarHPYIOIINX BEIIESCTB HA CKOPOCTh XUMHUYECKOUN peaKIiu
B oxgno koneHo cocyaa Jlangonbra Haneiite 3 mi 4%-HOU COJIAHOM KUCIOTBHI, B JAPYroe
KOJIEHO IoMecTuTe 2—3 rpany’ibl MHKa . Bo BTopoii cocyn Jlangonwsra Haneiire 3 mi 10%-
HO COJITHOM KHUCIJIOTBI, B Ipyroe KoJeHo — 2—3 rpaHyiisl uHKa. [Ipucoenunure cocymbl
JlaH10JIbTa K MAHOMETPUICCKUM TPYOKaM.

Obpatute BHHMaHue! OJHOBpeMEHHO IiepeseiiTe KUcIoThl B cocynax Jlanmonbra K
rpanyiam IuHka. CpaBHUTE YPOBHU KHUAKOCTH B MAHOMETPUUECKUX TPyOKax. Ywyariuecs
JIENa0T BBIBOJI O Pa3HOI CKOPOCTU XMMHUECKUX PEaKIIUH.

Onwvim 3. BiidsiHEE TEMIIepaTyphl Pearupyromnux BeMeCTB Ha CKOPOCTh XUMUIESCKOU PEaKIInU
B oxno xoneno cocyzna Jlannonsra Haneire 3 mit 10 % consiHOM KUCIOTHI, B IPYroe KOJIEHO
nomectute 2—3 rpanyisl nuHKA . Bo BTOpOit cocyn Jlangonera Haneite 3 miu 10%-Hoi
COJIs- HOM KMCIIOTBI, HarpeToit Ha BoAsiHO O6ane 110 50 °C, B Ipyroe KojieHo — 2—3 rpaHyJibl
nunka. [Ipucoenunure cocyasl JIaHm01bTa K MAHOMETPUUYECKUM TPYOKaM.

Obpatute BHHMaHue! OJHOBpeMEHHO TiepeseiiTe KUCIOThl B cocynax Jlanmombra K
rpanyiam IuHka. CpaBHUTE YPOBHU KHUAKOCTH B MAHOMETPUUECKUX TPyOKax. Ywyariumecs
JIeNatoT BBIBOJI O Pa3HOI CKOPOCTH XMMHUUYECKUX PEaKIUH .

Onvim Ne 4. BnusHue TOBEPXHOCTH CONMPHUKOCHOBEHUS PEAarupyIOIIMX BEIIECTB Ha CKOPOCTh
XUMHUYECKOHN peakiun

B omno xomeno cocyaa Jlangonbra Haneite 3 mir 4%-HOW COJITHOW KHUCIIOTBI, B JPYroe
KOJIEHO momecTuTe 1 T Mpamopa, B3sTOro B BUAE Kycodka. Bo BTopoii cocyn JlanmonbTa
HanenTe 3 M 4%-HOW COJITHOW KHCJIOTHI, B JIPYyroe KoJeHO — | T mopoIika mMpamopa.
[Ipucoeaunute cocyas! JIaH10IbTa K MAHOMETPHUYECKUM TPYOKaM.

Obpamume enumanue! OTHOBPEMEHHO TepeNiedTe KHUCIOThI B cocynax JlaHmombpra K
Mpamopy 1uHKa. CpaBHUTE YPOBHHU KHUAKOCTH B MAHOMETPHUECKUX TpyOKax. Ywyamuecs
JIEJAIOT BBIBOJ O Pa3HOM CKOPOCTH XMMHUYECKUX PEAKIUH.

Onvim 5. BnusiHue katanu3aTopa Ha CKOPOCTh XUMUYECKON Peakiuu

B crakan ¢ Bonoit, Harperoit 70 50 °C, momecTuTe 2 1eMOHCTPAITMOHHBIC MPOOUPKH C 2 MIT
3% -HOTO pacTBOpa MEPOKCHIA BOAOPOa. BeaepKuBarOT MPOOUPKHU B BOJIE OKOJIO 2 MHH.
N3Bnexkute npoOUpPKH U3 BOJSHON O0aHU M TIPOJIEMOHCTPUPYHTE yUAIIMMCS PE3yIbTaT — Ha
CTeHKaX MPOOUPKH MOSBUIINCH My3bIPHKH Ta3a KUCIOpoaa. B oiHy U3 MpoOUpOK BHECUTE HA
KOHuUWKe 1mmatens auokcuy Mapradma (IV) . HaGmrogaror sHepruvHOe BBIIETICHUE
KHUCJIOPO/JIa.

Konmponvnvie sonpocwi: 1.01 kakux (HakTOPOB 3aBHCUT CKOPOCTh XMMHUYECKOW peaKiiuu’?
2.Ilouemy pa3ziokeHUE TEpOKCHIa BOAOPOJa B MPHUCYTCTBUU auokcuaa Mapranna (IV)
cHaJaJsia uJET OYeHb OBICTPO, a 3aTEM 3aMeIsIeTCs?

3.3amanus Ans pa3BUTHS (PYHKIIMOHAIBHON TPaMOTHOCTH:

B Tpu omuHakoBble MPOOMPKHM YUYEHHKH HAJIWIU TIO 5 MJI pacTBOpa COJSHON KHCIOTHI



OJIMHAKOBOI KOHIIEHTpaIu. B nepByto mpoOHpKy MONOKIIN CTPYKKU Kejle3a, BO BTOPYIO
— CTPYXKH IIMHKA, B TPEThI0 — CTPYXKKH HEU3BECTHOTO CBETIIOTO SIPKO OJIECTSIIETO
Metaiia. Haubonee  MHTEHCHMBHO  BbIAEJICHHE — Ta3a
HaOII0AaIN B TPEThEW MPOOUPKE C HEN3BECTHBIM METAJIOM. ch
Bo BTOpOI#i poOupke ¢ HMHKOM UHTEHCUBHOCTD BBIJCIICHUS
raza Obula MEHbIIIE, YeM B TpeTheil. B mepBoil mpobupke ¢
JKEJIe30M  WHTEHCHUBHOCTh  BbIAENIEHUS  Tra3a  Obuia
HAaNMEHBIIIEH.

a)/leifictBue kakoro ¢akropa, BIMSIIOIIETO Ha CKOPOCTh
peakiuu, HaOmonanu ydamuecs? 0) Kakoit meramn mor
HaxOJUThCS B TpeThel NpoOupke? 3amuImuTe Ha3BaHUE
MeTaJla.

4.Ha rpaduke mpejpcraBieHa 3aBHCUMOCTh KOHIECHTPAIMU
HCXOJHBIX BEIIECTB W MPOIYKTOB PEAKIHH OT BPEMEHU
MPOTCKAHMSI PEAKIIUU:

Puc. 20. I'paduk 3aBUCUMOCTH KOHIICHTPAIIUH HCXOHBIX
BEIIECTB M MPOJYKTOB PEAKIUU OT BPEMEHU NPOTEKAHUS
peaxum

Omnpenenure, Kakas KpUBasi ONMKCHIBAET U3MEHEHNE KOHIICHTPAIIMH UCXOJHBIX BEIIECTB, a KaKas —
MIPOYKTOB PEAKITUH .

Ty
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